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9KCIIepHMeHTa11bHO HaH.z:teHHbie SHaqeHHSI TeX )Ke BErliH'lHH 1 

a. 
I 

cpe.z:tHHe KBanpaTH'leCKHe IIOI'pewHOCTH HSMepeHH~ .z:taHHb!X Be11H'IHH 0 

B crryqae 5onbworo '!Hcna rrapaMeTpoB MHHHMYM 
2 

X HaxonHTCR B MHOI'O -

MepHOM !IpOCTpaHCTBe C IIOM OLl.{biO aJieKTpOHHOH C'!eTHOH MaWHHb! MeTO.llOM I'pa.z:tHeHT

HOI'O CIIyCKa HS CJI-y'laHHO Bbi6paHHOti Ha'laJibHOH TO'IKH 0 3Ha'leHHR c!Jas 0 
1
, 0 j .... 0 , 

2 
o o om 

COOTBeTCTByiOWHe MHHHMYMY X, orrpeneJISIIOT TeopeTH'!eCKHe KpHBbie, HaHJiy'lmHM 

0 6pasoM OTBe'la !Oll.{He HMeiOLI..leM yCSI -Ha 6opy 9KCIIepHM eHTaJibH b!X -3Ha'!eHH:Il: . BeJIH'lHH 

( Y 1 Yt ... Y ). 
1 n n OCJI9 HaXO)K.z:teHHSI BeJIH~HH 0 ' 0 i"' 0 1 o1 o O'll SIBJISIIOillHXCSI 

8CHMIITOTH'leCKH HOpMaJibHbiMH H H8lmy'IWHMH OUeHKaMH HCTHHHbiX SHaqeHRti c!Jas, pe-

w aeTcSI Borrpoc o nHcrrepcHH aTHX oueHoK. CTaHnapTH&re oTKJIOHeHHSI nJHI ¢as o6&I'IHO 

4 
HaxonSIT, HccrrenySI cPYHKUHOHan x (o 

1 
, o 

2 
TH TQqKH MHHHMyMa. B 9TOH TO'!Ke qacTHhle 

0 ) B HeiiOCpe.z:tCTBeHHO:Il: OKpeC'i'HOC· 

'11 .4,., 2 0 2 2 
IIpOH3BO.llHb!e _v_x_ =~ iJx_ 

ao ao ··· =~ = 0 
1 2 m 

H poeT cPYHKUH OHaJia !IpH HSMeHeHHH rrapaMeTpOB, OTBeqaJOwHX TO'!Ke MHHHMyMa 

xapaKTepHsyeTCSI qaCTHbiMH !IpOHSBO.llH b!MH BTOpOI'O IIOpSI.z:tKa. 

/1 2/ 
B pa6oTe ' nnll Haxo)KneHHSI o5nacTH norrycTHMbiX sHaqeHHti ¢as 6&m rrpH 

MeHeH HOB&rfl: MeTOJl , OCHOBaHHb!H Ha OIIpeneneHHH penbe¢a nHa cPYHKUHOHana 

x
2 (~. ~ •••• o'll). CrreuHaJihHO Jl.TISI 9TOH uenH Vf .M .renhcPaH.z:tOM 6biJI pas-

pa5oTaH 'lHCJieHHbdl: MeTO.ll , TaK HaSb!BaeMbiH MeTOJl "oBpai'OB ", iipH KOTOpOM cqeT

H8SI MaWHHa • He SaCTpeBaR B TOqKaX MHl!HMyMOB cPYHKUHOHana, nenaeT W8I'H KQ

') 

He'IHOH .z:tJIHHbl B.ll011h "oBparoB" HHSKHX SHa'!eHHti X~ o nocne HaXO)K.z:teHHSI penbe-

c!Ja nHa "oBparoB" c!JyHKUHOHana orrpen enSinacb norrycTH M asr o6nacTh s Ha'!eHHH ¢as 

• 
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ITpH yC110Biflf1 'IT05b! B03p8CT810lUH8 3H8 "18HHI'I 
· ) 

x~ He rrpe BhlCHliH y poBHI'I 

'} -') x- = 2x- HaitaeHHbie TaKHM o5pa3oM o5nacTH J:lOITyCTHMbiX pemeHHH oKa3a -

. 13-5 I 
liHC.b 3H8'ii1.TerrbHO 5orrbwe o5nac T el1. , orrpeaen e HHbiX B MeToae rpaal1.eHTHoro 

CITyCK8 H8 OCHOBe HCCli8LlOB8HHH CTpyKTypbl ~YHKUHOH8J18 B 0Kp8CT HOCTHX TO'I 8 K 
') 

MHHHMYMO B )(-

11 2 I 
Bbr5paHHOe B pa5oTe ' ycn o BHe orrpeaeneHH51 a orrycTHMoi1 o6 1 acTH ¢a3 , 

:); 
K8K 05118CTH 0Kpy:>Ka!OIU8H TO'IKY MlfHHMyMa cPYHK UH OH81I8 \;'\Dl.02 .. .. il

77
. ) B 

'} ') 
KOTOpoi% l B81IH'IHH8 x- < 25(- , K838110Cb 6br , BllOJTHe o6ocHOB8HO . Be.TIH"'I1.H8 

~~~ 2 
X 1 2 ITOLl'IHHs:IeTcH TaK H83 biBa eMoMy X -pacrrpeaerreHHIO , KOTopoe xapaK-

a . 
1 -) 

T epH3 ye'l·cil cpeaHHM 3H8'!8HHeM )(- ~ n - rn H Ll acrrepc Hei1 en = :?.(n - 71) E cmr 

MHOf'O p83 ITOBTOps:!Tb C8pHH H838BHCHMhlX H3MepeHHH B8JTH'IHH y 1' y2' ... Yn H 

38T8M LlliH K8:>KLlOH T8KOH cepHH H8XOLlHTb MHHHM8JlbHOe 3H8"18HH8 CyMMbl KB8Llp8 -

') 

TOB I I i , To rrony'! e HHbie X- . pacrrp eae.TIHTCH corlJaCHO 
_'} 71ln. 

·) 

X -pacrrpea e rreH H 10 

c y Ka3aHHbiMH B b r we x- H 'J' • TaK, a cpeaH e M • lo "<. ITOli y 'IeHHblX 3 H a -

? I I 2 I 
X - . 6yaeT rrp8Bb!UJ 8Tb Bbi6p8HHb!H B p800Te 1 

wn 
· ) 

[= :!.(n-71). '!8HHH y poaeHb 

-~ 

EcnH Bbi6paHH8H o6rracTb 3H8'{8HHH :-c 3cPcPtKTHBHO 38ll01IH518TCH 3H8'!8 HHHMH 
·) 

'C min ' 

o 6nacTb 

COOTB8TCTByiOlUHMH p8BHOTO'!Hb!M lTOBTOpHbTM cepHs:!M H3M8p 8 HHH, TO 3T8 

') x-, K838JT0Cb 6bi, LlOJT)f(H8 C'HIT8TbC H LlOITyCTHMOH H LlJls:! B81IH'IHH 

X2 , ITOliY'I88Mb!X llpH OTKJT OH8HHH cP83 OT 3 H8'! 8 HHJ1, COOTBeTCTBYIOlUHX H8H-

Ll8HHOMy MHHHMyMy 0 

OaHaKo H e rrocpeacTBe H Hoe orr p eaeneHHe cpeaHeKBaapaTH'!eCKHx OTKnoHeHHH 

cP83 11:3 cPYHKUHH rrp8BLl0ll0Ll061f51 Ll 8HHOH Bbi60pKH 3KCIT 8 pHM8HT81IbHbiX 3H 8 "1 8 H if H B e-
) 

1IH 4 HH Yl, y2, .. . Yn ITOK83 hlB88T H8COCTOAT8JTbHOCTb 11.Cll01Ib30B8Hifl'l X - pa c · 

rrpeaeJieHHSI LlliH orrpeaeneHHH LlOIIyCTI1.MOH o6naCTH cP83 • .Q 8HCTBHT8JTbHO , cP VHKUHI'I 

ITp8BLlOIIOLl05HH, rrpOIIOpUHOH8JibH8H BepOHTHOCTH IIOJTy'IeHH SI Ll8HH OH Bb!60pKH , B 

CJly'Iae, H8IIpHMep, HOpM8llbHOf'O 38KOH8 pacrrpeaeneHHs:! llOf'pe WHOCTeH !13MepeHHH 

B81IIf'IHH HMeeT cnea y JO UllfH BHLl: y. , 
' ) 

-x-(Y l'Y 2"" .yn;o1 ,82 .. . om) 

P(y l , y2' . .. Yn; <'>], az, ... o~ 2-- /2 I 
- ------ e n n 

(2rrl2 11 a. 
1 
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B TO'!K e {j 
ol ••. 0 liMe eM M8KCHM8JibHOe 3H8'!eHHe cPYHKUlfH IIp8BL{OIIOL{0-

071 

-x} tr. 
6 HSI ---nn---- e 

(2rr) 2 -ri a. 
2 • no OIIpe.o:eJieHHIO cpe.O:HHE KB8.0:p8TH'IeCKHe OTKlTO-

I I 

- STO T8KH8 
1 IIpH KOTOphlX BepOHTHOCT~ 

HeHHS! cP83 81,8? .•.. 8 
0 0~ 0?1 

OTKJIOH8HHR O T 

B b! 50pKH, 8 CJleL{OB8TeJibHO , H 3H8'IeHHe cjJ y HKUHH IIp8BL{OIIOL{06HH yM8HbW8eTCR B 

pa3. 

Vf3 B b!p8 >I< eHHR /2/ BH.O: H0 0 'ITO T8KOe yM eHblU e H He cjJyHKt{HH IIp8BL{O!lOL{ 06!fR 

·) ' ) 

IIpOHCXOL{HT llpH x_- ~ y-min + l o 3THM ypOBHeM, rrpeB b!W8!0UIHM MHHH~1 8lTbHO e 

' ) 
3H8'!eHHe H8 e.o: HHHUy , H orrpe.o: e nH e TcH o6naCTb 3H8'!eHHH X- 1 COOTBeTCTByiOWH X 

cpe .O: HHM KB8:Jp8TH'IeCKHM OTKJIOHeHHHM cjJa3. npHMeHHeMaH B 06b!'IHOM MeTOJJ:e MaT 

pHU8 OWH60K K8K p83 H Bh!L{eJIHeT 3Ty o6JI8CTb H8 OCHOBe HCClTeL{OB8HIHt cpyHKl{ HOHa-

JIB B TO'IK8 MHHHMyMa /orrpe.o:eJieHHH 'I8CTHh!X rrpOH3BO.O:HhlX 

BTOpOI"O 110pH.O:K8 OT cp yHKUH O H8JI8 B TO'IK8 8ol' a o2 .... 0 om I . 

EcnH >Ke aepHyThCH K paccMoTpeHHIO pe3 y!lhTaToB cjJ a 3 oa o ro aH81IH3a rr oBTOpH h lX 

He38BHCHMb!X P8BHOTO'!Hh!X cepHH H3MepeHHH, !0 K TOMy cP 8KTy
1 

'ITO ITO!IY'I88Mhl8 

3H8'!8HHR 6y.o:yT 110L{B8pX{8Hhl 3H8<IHT8!lbHOMy pa36po c y CO!"!l8CHO 
') 

)(_- pac.-

rrpe.o:e1leHHIO, CJie.o:yeT L{068BHTb 1 'ITO IIO!ly'Ia8Mbl8 L{!IH MHHHMyMOB 3HaqeHHR cpa3 6y · 

.0: yT rpyiiiiHpOB8Tb0R B Cp8BH HT8!lbH O Y3KOH 06!l8C TH1 COOTB8TCTBY!OUI8H ypOBH!O 
') ') 

X-~ x_-,niil l npH yB8!IHqeHHH 'IHC118 H3MepeHHh!X B 8 JTI{qi{H B Bbi60pKe (n) pa3-
·J 

6poc 3 HaqeHHt!: )( mi:1 6y.o:eT B03p8CT8Tb 1 a 06!l8CTb KOOpL{HH8T B clJ830 B OM MHOrO -

MepHOM !IpOCTp8HCTBe 0 OTBeqa!OLUHX 3 THM MHHHMyM8M 1 6yL{eT 
1 

e C T8CTB8HHO) Cy)!{8Tb -

C.Ho B To )j{ e apeM.H o6nacTH 3HaqeHHH ci:Jaa, cooTBeTcTByiOwHe ¥- < C(n - nr) 
1 

He 

6y.o: yT yMeHbUI 8ThCH c yaenHqeHHeM n. 

I! / 
W HpOKHe o6naCTH 3HaqeHHA cjJa3, Haii.o:eHHhie B pa6oTe , B pe3yJihTaTe .o:o-

can Ho ro H enopa3 yMeHHst 6hmH rrpHHHThr 3a o6nacTH .o:orrycTHMhiX 3HaqeHHH cj.;a3 x ' . 

xl 
ABTOOY H8CTOHLU8ll 38MeTKH UOB8lTOCb H8 KOHclJepeHUHH B PoqecTepe UOKJI8UbiB8Tb 

6 T II 6" pa OTy t OTBe'!8Tb H8 MHOf'QqHcJieHHhl8 BO!lpOChl H U8B8Tb 0 5lCHeHHe M8TOL{HKH 

HCC!l8UOB8HHH peJib8clJ8 UH8 "oaparoa"cpyHKUHOH81l8 C IIOMOLUb!O cqeTHOH M8WHHhl
0
B 

CBst3H C STHM CJie.o: yeT OTM8THTb1 qTO HHK8M H3 yqacTHHKOB I<OHclJepeH U HH He o6cy>K

U8JICR BOIIPOC 0 C!Ip8B8UJIHBOCTH Orrpe.o:eneHHH L{OITY CTHMOH 06!l8CTH cjJa3 ITO 3H8'! 8 

HHRM X2<'l(n -m) • 0wH60qHQCTb T8KO!"O OITpe.o:eneHHR 6biJI8 Bhl5lCH8H8 8BTOpOM 

TO!lbKO B llOCJieL[Hee BpeMHo 

• 
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BMecTe c TeM onpeaeneHHe o5nacTeA c HH3KHM aHa"leHHeM ;( no MeToay "oBparoB" 

BeCbM8 UeJleCOOOp83HO KBK 6biCTpOe npe!lB8pHT e1I bHO e HCCJle!lOB8HHe cPyHKUHOH8118 

2 
X 

, cymecTBeHHO ynpomaromee nocnenyromHe nOKCKH MHHHM yM oB no MeTO!l y 

rpa!l HeHTHOI'O cnyCK8e YiMeHHO B Ka"leCTBe "T8KOI'O npe!l BapHTellbHOI'O HCCJlell OB8HHSI 

II 2/ 
MOI'yT OK838TbCSI none3Hb!MFI B IlBilbHeHweM pe3y1lbT8Tbl 1 nolly"leHHbie B pa6oTe 1 

nnH 95 MsB. 

Mo>KeT ObiTb nocTaBneH TaK:>Ke Bonpoc o nonHOM peweHHH 38Jl8'1H MeTOJlOM 

"OBparoB ", BKn IO"laH on pea eneHHe TO"' eK 

TH"leCKHX OTK1IOHeHKA cP83 1 OTBe"!BIOUlHX 

MHHKMYMOB cPYHKUHOH81I8 II cpeJlHHX KB8Jlp8· 

') " 
X" = x . + l. OaHaKo B 9ToM cnyq ae B mm 

o5nacTH HH3KHX aHa"!eHKA 
2 

X non>KHbi ObiTb yMeHbllleHbi cKa"lKH, aanaBaeMbie 

C"leTHO'it MalliHHe, If 3H8"lHTeJlbHO nOBbillleHa TO"lHOCTb Bbl"lKClleHKSI BeliK"llfHbl ;-. 

Bonpoc o uenecoo6paaHOCTH nonHoro peweHHH 38Il8"'K MeTonoM "oBparoB" He oqe

BHileR, nOCKOJlbKY CKOpOCTb npoBe!leHKSI 8H81llf38 npH yK838HHbiX Tp·e60B8HIHIX pe3KO 

YM eHblll HTCSie 

PyKonKCb noc TynKna B K3IlaTenbCKKA oTnen 
28 aeKa6pH 1960 roaa. 
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