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r 
3aBBCIIMOCTb H6ll8>KHOCTII 0003H6HBII OT BBll4 

noTeHnHana 

1. B nepaol '14CTH aawel pa6oThl/ 
11 

6hlna c<PopwynapoaaHa aaLia'la HlleHTH<Pa~tanxx 
36p11ll6 '14CTKQhl DO B9QII'IHHe 9H9prHH 1 T8p118MOI 910 B HQCitOObltiiX HOHII36QIIOHHhiX C'IQT'III-

X4X perBCTpBpy10lll81 CBCT8Mhl, 

B lt6'18CTB9 npxwepa 6wno npoMoLienxpoaaHo onoaHaHHe aapHLia '14CTIIU nepBB'IBOro 

ltOCWH'I8CitOrO Bany'I8HH11 1 D4ll4101UHX H4 T909Cit00 1 COCTOJIIUHA H3 '18Tblpex ll9T81tTOpOB, 

Hcnonb3oB4HHbiA a sroA pa6oTe M &TOll HlleHTH<Pa~tauaa ocHOBbiBancll Ha anropHTMe 

DOT9HQB6nbHhiX <l>YHXUBA/
2/, npH 9TOM noTeHQBan, X61t H B pa60Te /

3 /, 6panc>1 B Bllll9 

No <•> 
¢ [ R (/"' ( 1) <I> . (x) - :t .\I , X ) ] , 

N. I= I I 

2 2 
3~tecb R = l; (X -x ) 

k k lk 

m 1, 2, 3. 4 } 

m = 1, 2, 3, 4 

Vm - awnnHTylla awnynbCa (uponopuaoaanbHaH noTepe sHepraR onoaaaaaewol '14CTHQhl), 

Bblp460Ta.HHASI m - TblM ,lleT9ltTOpOM Te~9CX:Oll8.; 

V(•) - TO >KQ llnll '16CTIIllhl, np9ll'b!IB0ll9MOI npH o6y'leHHR Ha lt06CC8 Z 
m 

HOW9p TO'IItB, np8ll'bliBnlleMOI npll o6y'I9HHH; . 
.\ 1 - BQCOBOI WHO>KHTQnb -TO'IItll; 

lc HOWQJ) 'ltOOJ)llHH4Tb1', 

B pa6oT/
11 3~m!. 5 

3 



8 H8CTORI.llell pa6oTe caenaua nonbiTXa nposepHTb, uacxonbxo cymecTseuua B pac

cwaTpHsaewol aa,uaqe xouxpeTH8H ¢opwa ucnonb3yeMbiX npK onoauaKKK noTeHuKanos. 

2. AuanHa peaynbTaToB onoauasaHHH c noTeKuHanow ( 1) noxaaan, 'ITO O-'lHHM H3 ae-

-'lOCTaTXOB Taxoro noTeHUHana !IBUReTCH 60UbWOil sec TO'IeK CO 3Ha'leHKllMH V k ,CHnbHO OT-

XilOHH!OlllHMHC!I OT H8H60nee BepO!ITHOro 3H8'19HH!I noTepH 3HeprHH B ,U9T9XTOpe, 3TO o6ycnosne-

HO TeM, qTo npH HCITOnb30B4HHOM onpeAeneHHH R O,UHO 60UbW09 3H8'19HHe Vk M0)1(9T 

npH80-'lHTb x 6onhwo>.<y aKaqeuaro R B, cneaosaTenbHo, x cymecrneuuo>.<y yweHbWeHBro 

noTeuuaana. 

Jlnll yW9HbWeHHll BilHllHHll 3TOrO 3tPtP9KT8 6blnH npOB9,tl9Hbl Bbl'IHCneHHll C UOT9HUHa-

na>.<a {3) a (4): 
N 

_1_ I 
z 

>..<•> n ¢ (x <•> <I> • {x) c 
'X- ), N z 1= 1 1 .., m lm {3) 

N 

<I> • ( x) = _..!. I• x•> I ch (X (s) 
0 

X ) . 
N.t=t 1 

m m lm (4) 

</>m 
1 + R'!, ' 

(5) 

rae 
( X 

2 
-X ) 

lm 
R' 

Cne.aosano O>KH..0.4Tb, ttTo npH Hcnon.b30BBHHH T8KHX IIOTeKuHanos ponh BhiCK8KHB810LUH.X 

3Haqeuall V k aon)I(Ha 6biTb 3H8'1RTenbHo MeHbwell, Tax xax OHH 6yayT npH80-'lRTb x yMeHb

weHHIO ilHWb O,UHOrO R3 'lil9HOB (cnaraeworo HnH COMHO)I(HTenH) CTpyKTypbl noTeHnRana, 

OCTasnllll apyrHe 'lll9Hbl CTpyxTypbl 6ea R3MeHeHH!I, 

8 Xa'IOCTBe XOOp,URII8T 8 H8CTO!Illleil pa6oTe 6blnH HCnOnb308aHbl Bblp8)1(eHH!I 

X 

aaecb V 1 <.. V 
2 

<.. V 
3 

<.. V • ; n = 4 

1 n--., 
___ I VI 
n - m t= t 

m • 1,2, 3, 4 • 

(6) 

3. 8o 8cex onHcaHHbiX Bb!We noTeuuaanax HX y6biB8HHe npu yaaneHHH OT TO'IxH-Hc-

TO'IHaxa npoucxo,uHno no aaxouy 

<I> 

1 + R 2 {7) 

.Llnll nposepxH Toro, uacxonhXO cymecTBeHHa B pacc>.<aTpusae>.<oll aa,uaqe cxopocTb cnaaa 

noTeHnRana, Bbi'IHCneHBll 6blnH npo,uenaHbl TaK)I(9 C nOT9HUHMOM 8, y6b!BaiOUlBM no 38XOHy 

raycca: 

<I> • (x) 1 ~. ,(s) -I(x -x )2 

-- ""- 1\ 1 e k lk 
N • I= 1 (8) 

4 

4, Mo>t<HO 6blno aaaeRTbCll ua uexoTopoe yny'lweuBe Ha,ue)I(HOCTR onoaHaHIIll aapRL 

IICUOilb30BaB UpK ([OHCTpyBpOBaHHII noTeBU118 nOB cne,uyrolllH9 OC06eHHOCTB pacnpe,ueneHHl 

sepOllTHOCTB HOH1138llROHHbiX llOTepb, 

a) <l>yuxuBll pacnpeaeneHIIll peaxo cnaaaeT co cTopoHbl aBa'leHIIil noTepb, M&HbWII 

RX B9pOllTHOrO 3H4'1eBHll, 003TOMY MO)I(HO np1111llTb 0 'ITO '18CTKU4, ,tlnll I<OTOpOI HaRMBKl 

R3 v 
m 

weubWe scex wRHHMMbHbiX aaaqeaal rpynn a>.<nnarya, npe,u'bllBn&HHbiX npH ot 

'I&HRII aa xnacce Z0 , wo)l(eT npuaaane)l(aTb nHWb x xnaccy Z < Z 
0 

6) 8 o6nacTH noTepb, 6onbWHX HX BepOllTHoro 3H4'1eHHll 0 tPYHKUHll pacnpe,ueneHH>t 

yueHbW49TCll 0 HO npH6Uli)I(49TCll ([ Hynro ilHWb 8CHMUTOTH'IeCXH, 003TOMY ,(lUll cny'l4ll 0 

xoraa cpe,uH Vm OU03Ha&aeMOJI '18CTRUbl 9CTb BBUH'IHHbl, npeBbiW8!0UlHe H4R60llbWH9 

'leHRll awnnarya, npea'bR8neHRblX npa o6y'leHRH ua xnacce Z0 , uenb3R oauoaaa'IHo y 

>K,uaTb, 'ITO qacTHua ue npauaane)I(RT <>To>.<y xnaccy, oaaaxo 8epoRTROCTb ee npaaaanE 

ROCTH X xnaccy Z0 WO>KHO C'IHTaTb MBHbWBI, '19M onpe,uenll&TCll senR'IHHOil ee UOTeE 

uKana, Opu 9TOW 6onee sepOHTHOll CT4HOBHTCll ee npuaa,une)I(HOCTb x xnaccy Z •> Z 0 

MaTeMaTR'Iecu "™ nono>K&HRll MoryT 6b1Tb c¢opuyn11posaabl, aanpHMep, aoMHO>I 

HRBM RCnOUb30BaHHblX Bb!WB UOTeHUR8ilOB H8 Bblp8)1(9HRe 

A<•>= o (x -x<•l )[o (x(•l -x 
+ min lmln + lmax 

1] ...!.. 
N 

) + (9) . 
3aecb 

n + (y) - 'IHcno cnyqaes y ·> 0 npR nepe6Rp8HHH BCBX TO'IeK o6y'leHHll K8 xnacce Z • 

X 
min 

X (s) 
I miD 

z 

2 

3 

4 

5 

6 

MRHHwanbKall H3 xoop,uRH8T onoaHa8ae>.<oll TO'IKH, 

MHHHManbKall aa xoopaauaT i -To'IKH o6yqeHHH ua xnacce z. 

0cK08Kble peaynbTaTbl Bbl'I.Hcneuul npuseaeHbl 8 cneayrowell Ta6nuue. 

Ta6nHua 

3a!IRCRWOCTb Ha,Ue)I(HOCTH OU03H8HH!I 34p!I,Ua OT BH,Ua UOT9HUHaila 

npH T WBK - 0,15 r:;os/KyxnoK N z =70 

noT9HllBiln ( !E0!2M;)::il8 ]'.(., ) 
(I) (3) (4) (9)x(4) (9)x{8) 

0,96 0,96 0,96 0,97 0,97 

0,88 0,87 0,87 0,87 0,92 

0,92 0,90 0,90 0,93 0,93 

0,67 0,67 0,66 0,77 0,70 

0,78 0,76 0,77 0,79 0,83 

0,90 0,87 0,90 0,94 0,94 
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4, Mo>KHO 5bino xa.oeliTbCH Ha HeKoTopoe yny'llll9HHe Ha.oe>KHOCTH onoaxllHKll aapll-'lll, 

KCDOnh30~ llpH ~OHCTpyHpOBilHKJI ROT9HUHilnOB cne.oy~LUHe OC06eHHOCTH pllCrrpe.oeneHJISI 

B9p0HTHOCTH HOH1131liiHOHHNX flOT9pb, 

a) ¢yHKUHH pacnpe.oeneHHH pe3KO Cllll,lllleT CO CTOpOHN 3H"-'19HHI ROTepb, M9KblllJIX 

JIX B9p011THOrO 3Hil'I9HHII, no3TOMY MO>KHO RpHKHTb, 'ITO 'lllCTHUil, .llnH KOTOpOI KllHMeKblll99 

H3 v .. M9Kblll9 BC9X MHHHMilnbHbiX 3Hil'19HHI rpynn llMrrnHTy.ll, rrp9,llbHBn9HHhlX rrpH o6y-

'19HIIII Hll Knacce Z 0 , MO>KeT npaHa.one>KilTb nHlll b 1t Knaccy Z < Z 
0 

6) B o6nacTH noTepb, 6onblliHX HX aepoHTHoro aHa'leHHll, cPYHKUHll pacnpe.oeneHHH 

YM9Hblllll9TCH, HO npH6nH>KileTCH It Hyn~ nHillb llCHMllTOTH'I9CKH, noaTOMy .onH cny'lllH, 

KOr.llll cpe.oH Vm OR03H"-Bil9MOI 'lllCTHUhl 9CTb B9nH'IHHhl 0 rrp9BNillll~LUH9 H"-H60RblllH9 3Ha

'19HKSI aw:nnHTy.ll, npe.llbHBneHKNX npH o6y'I9HIIII Ha Knacce Z
0 

, Hen&all O.llK03Hil'IKO yTBep

>K.llllTb, 'ITO 'lllCTHUil He rrp11Hil.llR9>KHT 3TOMY Knaccy, O.llHilKO B9pOHTIIOCTb ee npHHil,lllte>K-

HOCTH " J<naccy Z0 MO>KKO C'IHTilTb MeH&Illel, qew: onpe.oenHeTcll aenH'IHKOI ee noTeK-

UKilnll, npx 3TOM 6onee B9p0HTKOI CTilKOBHTCSI ee llpHHil,llne>KKOCTb lt KRilCCy Z •> Z
0 

MaTeMilTH'Iecu 3TH nono>KeKKH woryT 6NTb c¢opw:ynKposaxN, K"-llpKwep, .oow:xo>t<e-

HH9M HCDOnb30B4HHbiX Bb1W9 llOT8HUH&nOB Ha Bblp8>K9HR9 

A<•>= n (I -I<•> )[n (I<•> -x 
+ min lmln + lmax 

) + 1] ..1.. 
N. 

{9) 

3.oec& 

n + (y) - 'IHcno cnyqaes y ·> 0 npx nepe6Hp"-KHH scex To'leK o6y'I9HHH Ha Knacce Z , 

I 
mln 

I (•) 

holD 

z 

2 

3 

4 

5 

6 

MHHIIMilfibHilH H3 ltOOp.llKHilT Ofi03HilBil9MOI TO'IKH 1 

MHHHMilfibHilH H3 ltOOp.llHHilT j -TO'Il<JI o6y'I9HKSI Hll KnllCC9 Z • 

0cHOBHNe peayn&TilTbl Bbi'IHCR9HHI rrpHB9,ll9Kbl B cne.oy~lllel Ta6nHne, 

Ta6nxqa 

31lBHCHMOCTb Hll,ll9>KHOCTH Ofi03H"-KHSI 31lpSI,llll OT BH.llll IIOT9KUKilnll 

npK T MHH - 0,15 raa/HyKnOH N.=70 

0oTeHUHSn (¢opMyna No ) 
(I) (3) {4) (9lx(4) (9)x(8) 

0,96 0,96 0,96 0,97 0,97 

0,88 0,87 0,87 0,87 0,92 

0,92 0,90 0,90 0,93 0,93 

0,87 0,67 0,66 0,77 0,70 

0,78 0,76 0,77 0,79 0,83 

0,90 0,87 0,90 0,94 0,94 

5 



5. CpaeHBBllR peaynhTBTbl Bbi'IBCneaxl, BblnonxeHHbiX npH pB3HhiX npe,nnono>KeHBIIX, 

llBI'KO 3llKlliO'IBTb 0 'ITO npH BCUOllb30BllHHbiX HSNH 'ai<cnepHWeHTMbHbiX' AllHHbiX XI llllAe>K-

HOCTb Oll03HaHH11 cna6o 38.BHCHT OT QlopMhl l10TeHUH8na, XOTR NQ)t(HO OTM9THTb, qTQ llOT9H-

llHllJt c 6blcTpblw cna.now ,naeT secxonhKO ny'llllHe peaynbTBTbl. Bonae .c.eTanbHbll asanxa 

OlllHf50K OU03HllHHll UpHBOJJ.HT K 3llKniO'IeHH10 0 'ITO llO'ITH BCe cny'ltlH OlllHf50'IHOrO OTHecel' 111 

OU03HllB aewol 'lllCTHUbl He K TOWy KllBCCy, J( KOTOpOWy OHll B JJ.9ICTBHTenbHOCTH npHHllJJ.ne

>KBT, UpOHCXOJJ.SIT B T9X cny'lllliX 0 KOrJJ.B COOTBeTCTBYIOill99 :'ITOI 'lllCTHUe 3Hll'19Hw.e napawe'!"" 

pa Z/ f3 , r.c.e fJ= v/ c • Mo>KeT 6b1Tb ocymecTeneHo npa paaHbiX aHB'IBHHSIX aap11.c.a qac-

THUhl. 

AeTOpbl 6naro.c.apHb1 a.n • .n>Kenenoey 38 llOCTOIIHHbll HHTepec K pa6oTe. 
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