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1. BBe.ne1me 

Onpe,ne.IDieMUe na naMepe1moro cheKTpa qmawrecrwe Be.7llI'Imru 

( :mepr!.m H llHTeHCl!BHOCTII Jil!Hlll} HBXO,ItllTCR tiepe8 IlOJIO.llteHJIB, 8MIIJUI

TY.IOI 11 nOJIYIIlnpmru co.nepJKalltlDCCH B cneKTpe nmwB. Ilaxo;;memrn napa

MeTpoB mmoB, IIBK npa.B1tJIO, yCJIOlitH.IIeTCH no CJie.n;yxmnM npwmnaM. 

a) Ec.7rl! :mepreTWIOcKoe paccTomure Me,r.,ny .nByMH 1wr · nccKOJII,IC!Mif 

coce,ll;llllMlf Jilllll'l./lMll Ma.710 no cpaBHOIDIIO C paapernaIOO{Cll Cl!OC06HOCTI,IO 

H8MepIITeJII,HOii annapaTypu, TO B08HllRaeT CltJIJ,HOO IIepeRpllTIIe ?OOT

BOTCTB~ Ill1ROB. Ilpl! 8TOM napaMeTpll OT](eJII,HIIJC rnmon CT8l!OMTCR 

CltJILHO B88lfMOCBil88llllllMlI I! HX paa,neJILHOe pacCMOTpenue HeB08MOliOIO. 

6) B npaI{TIIRe l!~-8a HeycTOll"'.IlfBO:il: , paOOTll SJICRTPOllUJ{J{ ltJill irn-aa 

OlllH60R npn . nepe.na'Ie mrcJx>PMauIDI no IC8IIM8M CBil8ll CJiy'laCTCJJ, 'ITO B 

OT](CJILHllX IWHaJiaX CIIeRTP co.neplitl!T JIOJKHyIO l'IIl1JOPM8Wfi0 < mClpOCll). 

ECJil!I TaIWO BUClpOCU. l!C cYylJYT ycTpaIIellll BOBpeMfI, TO CYJnCCTByeT 

onacHOCTI, l!OnpaBILJU,IIOro BlI'UICJICllliJJ napaMOTpoB. mmon. 

B) CneKTPOMeTpl'I'leCiill.ll l'IIl(llOpMal(HJJ noJiy'laeTCR Bcer.na :m1ecTe C 

npUCYJIIIIM ](8IIHOMY SRcnepuMel!Ty q>OIIOM. Ilpl! H<;)TO'Il!OM onpe.neJieHl!lf 

mma <pOIIa Beiml811 Ill!I{OB T8la.te B08HIUC8l<YI' .nonommTCJII,lll,JC ornu6m1 B 

8Ha'Ielll1HX napaMeTpoB. 

F,cJm nepe'lUCJieI!Hlle acixiieKTll .:}"lUTl:IBaIOTC.fI ue.nocTaTO'IllO nOJIIIO. TO 

B npmnurne B08MOX0!8Jl s;mnepHMeHTaJII,HaJI TO'IHOCTI, He UOiitCT 6!1TL .no-
' '• 

CTlfl'ttyTa. IloaTOMY . B sRc11pecc-nporpaMMe oopaCloTrm cner{TpOB. 3TIOC 

oco6oe Bili'IMaIIHe. y.nCJIReTCH yq.eTy TaIOIX Me,1!18IOOU1X q>a!{TOpOB. Tpy.n

HOCTL, lla3.Ballll8-fl B nyl!RTe a), npeO,IJ.OJieH,a IlyTeM C08,namm ClleQHaJII,

IIOH npoue.nypu no.nromm MR MyJII,T.lfDJieTOB HH8.~ nop.R,nKOB (.nyeiJICTOB 

11 TpimJieTOB) , KOTOpaJJ o6ecne'Il-IBaeT .nocTIDieHHC ueo6XO,Il,I1MOH TO'IHOC-

' TU AI. B, sToii padoTe pacCMaTpHBalOTCH Boa~emm, uaaBruurne B 

IlyHKTax 6) ll B). OHH Bcer.na MOryT OllTI, UCitlIIO'leiru, OCJIII HX xapaK-
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TepHaR nmp:ima Jru6o 1,moro MCHl',llle (IIyHKT 6), .mr6o MHoro 60Jil,llle 

(nyHKT B), treM IIOJiylllllPIDIH lleTmnmx: IUIKOB. HeIIOJII,SyeMUe MCTO,!Ul He

IIpll?lielUll'.IH B CJiyqamc, ROr.I(a xapa.RTepHaR nmp:ima B03Mylllemm: IIOpn;ltRa 

rro.nynrnpmm mmoB B .I(aJIHOM erreRTpe, T.R •. Taroi:e B03Mylllemm: HeJII>SJI 

OTJIII'lllTI, OT HeTIDllillX IU!ROB TOJII>RO Ha OeHOBe HX eTPYRTYPH• B 3TIDC 

CJiyq8.IIX y;ItOBIIeTBOPHTeJII,HOe pemelUl:e MOXHO IIOJIY'IHTI>,mx6o rroeTaBHB 

IIOIIUH :merrepHMeHT B .ny,mnoc ycJIOBWJX, Jm6o HeIIOJII,3OBaB ,I(OIIOJIIUITeJII,

HHe !pU3HtI8eRHe apryMeHTH ( ecmt TaKOB!,18 l!M8JDTCJI) • B IlpOTlmHOM c:,ry

trae IlpHXO~CJI IIpl!MllpHTI,CJI e IIOTepeH TO'IHOeTH pesyJII,Ta.TOB B npo

qeeee o6pa6oTrw:. 

2. HenpaBJieHHe annapaTypHUlC·B03My1IteID1:i1 B OT.I(8.7Il,HWC RaHaJiax 

IlpH MHTeJII>HOM HaitOIIJie:mm lllfq)Op.mxzym B MHOrORaHaJII>HUlC a.HaJIH

saTopax .wm IIpl! rrepe.I(atre ee no RaIJan:aM eBSISH SJieRTpOHHaJI annapa

TY:Pa pa6oTaeT He Beer,I(a ,I(OeTaTO'IHO yeToiitnmo. ::➔.ro Ilplll30~, Ha

IlpllMCp I IC TOMy I tITO HH~ B _OT.I(eJII,IWX. RaIJaJiax IIOpTliTCJI : 

eO,I(Oµ;.tl!MOC RaIJaJia eTa.HOBIITCJI Jill6o ropas.I(O 6om,me, Jill6o ropas.I(O 

MCHl',llle HeTmmoro. Ilpu a.BTOMa.THtieeRoii o6pa6oTRe eneRTpa HaJIHtJHe. 

Ta:!'JIX ajlpeRTOB ( "B!,16poeoB",) IlpHBO~ R H8XOli\It8IUIIO JIOJJtHHX IllIKOB, 

uenpaBHJII>HOMy onpe.I(eJiemm Hatran:r,ma: sHatreHH:fi rrapaMeTpoB mmoB H 

q>c>Ha It T • .I(. 1 tITO eYllleeTBOIIIIO saTpy,I(II.fleT aHa.mrn. lIO3TOMY ,I(O HatiaJia. 

IIO'ArOlllW: Bl,l(ipoeu Heo6XO'An:MO yeTpainITI>. vfHTerpan:r,uoil xapaRTepHeTH-
. ~ ' ~' ' . , 

ROH eneRTpa, e IIOMOlltI,10 ROTopoii MOJmO HaiiTJiI Bee ewu,HHe B!,16poeu, 
' > ., ... 

HllJUIOTCJI ,ItJifI eIIeRTpa epC'AHJJJI no.nynrnp:ima b , ROTOprui: ~eHa B 

npo~e.n;ype intval hi. KaK BI~o Its 6JioR-cxm.m 3IIOC (3 I, npoqe.n;ypa, 

yeTpaHm<lll8JI m6poeu (npoqe.n;ypa vybros) , pa6oTaeT TOJII>Ito B TaKIDC 

HHTep~ax, ,ItJifI ROTOPWC X2 BeJIIDCO. 

EcJm HSBeeTHa IIOJiylllllPUHa mma b ' ero 8MIJJ;11Ty;Ita a II qJyHKinlll, omr-
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ellll8XlllaJI qiopMy nmca, TO MO'1':HO oqemrTI, OiII:l,I(aeMOO M8ReHMaJII>Hoe OT

RJIOHenue TOtIRU B MaKCHMyMe nURa OT eoee;rnnoc srcenepUMeHTMI>HUX 

TOtieJC 

;ym = I Yex(xO) - Yex(:x:0+1 ) I 
= a ·l1-exp(-w/b2)1 + 3·( VYex(x0)

1 

+ VYex(x0+1)' ), 
(I) 

r.I(e y ex(x) - ::merrepIIMBHTMI>Hoe snatremre B Ra.HaJie ;,(, xO - rrOJioxe

HUe ruma., fon - qioH, w=2. 7725887 .ItJifI eurl!MeTpll'IHOro rayeeua.Ha. 

:Bropoe CJiaraeMOO B qJOpMyJie (I) .I:(O68.BIIOHO Mil yqeTa B03MOmIOrO 

BRJia.n;a eTaT:aeTIDGI. Ilpo~e.n;ypa vybros aHa.IDl3.llpYBT CJIOBa mmpaBO B 

paeCMaTpHBaeMOM mrTepBaJie eneRTpa Bee ::merrepHMeHTaJII>Ime s11atreHHH, 

6epJI HX no TpH. F.cm! B 3THX Tpex TOtIRBX epe;rnum: TOtJlta BblIIJO (nmite) 

eoee.I(lmx, TO MCHl,lllee :us OTRJIOHOHIDI hi epamnrnaeTCJI e BOJIWllilIOll ;ym. 

F.cmI hi> ;ym (II) 

TO etrUTaeM, tITO B ,I(aIIHOM Ra.H8JI8 IIMOBTeH BHOpoc H ·suatrenue B m-

6poee saMeHHeTCH epe.I(lll!ll! suatreHHeM no .nBYM eoee;rnmM Ra.HMaM. 

Ilpu pa6oTe npoqe.n;yp:u vybros suatreu:ue a HeJil>SH etIHTaT1> TotIHo 

H3BBeTmIM (eCJIH Ul/leIOTeJI m6poeu, TO npoue.n;ypa ampli He MOY.teT Irrui

TU npaErJil>HHe aMIIJIHTy,!Ul)' IIOSTOMy HeOOXO,I(UMO llMOTI, HCICOTOPYJO npo

eTyro oueHRy. l!TO(ll,I llOJiyqHTI, ee, ll8XO,I(HTeH M8ReHM8JII,IIOe It MHHll?/laJII,

HOe SHatreHHH y ex ua. HHTepBa.Jie H me pasHoeT1> ha npmIHMaeTeH sa 

B0pxIII(lO rparumy B0Jilf'ImIH a B STOM l!IITepBa.Jie. MoxeT CJiyqII'l'l>CJI, tITO 

JilI60 Ml!lllIMaJII,HOe, JIII(lO M8Reill/l8JII,HOC , mr6o o6a 3Hatrelll!H epasy RaIC 

pas eOOTBCTeTByIOT BI:J:6poc8M. lIO3TOMy, etIHTaJI a:ha, IIpOBepmoT .I(JI.II 

rJiaBHOro MaiteIIl.tyMa. H rJiaBHOro MllHHMyMa YCJIOBl!H (II) • B CJiyqae BH

IIOJIHOHHH STilX ycJIOBUii, aRenepH!,!eHT8JII,lll,IC 3IIatremm B eooTB0TCTBy- , 

mtlDC TOtIRax 3aMCHR10TCH epe;rnmr.m, elJ'.BTtI!nt tIHCJia BH6poeOB .v.rb Yl3eJn!

lJ'.ltBaBTeH Ha C.I(l!lllmy (.I(BOfu{y) ll npoueee nmteita rJiaBHOro MHHIIMyMa U 

rJiaBHOro Ma.KCHMYMa IlOBTOPHCTCH. IloCJie STOro OWJTI, IlpOBBPSIDTCH 
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YCJIOBWI (II} H T.;n;. ;n;o Tex nop1IIORa 'llll:CJIO m6pOCOB, 06Hapyxemrux 

npu nomrr1w ouerurT1, BepxHee snatiemte a Ha mtTepBa.Jie, He 6y.n;eT pa»

HO nyJIX>. B noCJie'A!IID1 pas Haimemme sHatiemte ha npmmMaeTCH pa.BHHM 

a H IlOCJie aToro no TPeM TOtJRaM,RaK y-z.e 6wro OIIHCaHO, mitYT u nc-

npaB1IIIIOT ;n;o cmc nop ue Hru'meHHUe. m6pocu. IIepei.mHHaJI vyb B ROHUe 

pa6oTu npoue,izypu paBUJieTCH tIHCJ!Y HcnpaBJiemrux m6poc~B. 

Ilpoue,izypa co.D:ep;mT .D:Ba orparur<temm. MoryT 6m1, o6Hapy,iteHH u 

ycTpaHem,r TOJII,RO : 

- "OmmotIHlle" BU6pocu, T. e. Trume , ROTopue B coce.D:HeM RaHaJie CJieBa 

a B coce,IJ;HeM RaHaiie cnpaBa mJJem HCTllHHo a1tcnepHMeHTM!,Hlle snatie

HH.ll. Ee.mt m6pocoB 011em, MHoro, TO npoue,izypa pa6oTaeT BepHo B CJiy

tiae, Ror.D:a mm BcTpe11amcn: He tiaIIte, tieM B Rfliii.nOM TPeT:E.eM RaHa.Jie. 

- "CWI:E.HHe" BU6pocu ITO cpaBHeIDDO c MrutCHMM:E.HO:il aMIIJmTY.D:Oil: Ha mt

T0pBMe. IIo aToil: npHtimie aHa,ma Ha Ii:a.1m111rn BU6pocoB npoHSBO.D:HTCH 

IIO UHTepBM8M. B STOM CJiytiae a OI{eHHBaeTCH 60Jiee TOtIHO K Bepom

HOCTI, npoiiycRa BU6pocOB MHIIHM8JII,Ha. 

3. MeTO.D:HI<a :mmeJiemm CJIOat11oro qioHa 

B nepBoil 11acTH nporpaMMll ( 3IIOC-I) c rroMomr,n npouemu ;~n/2 / 

y,Jte IIpOBO,ll;IiJIOCI, npll6.moKeHHoe BUtlllCJieime IIapaMeTpOB qiorui. Ilpll 8TOM 

ncnOJI:E.30BaJmci. aRcirepHMeHTaJI:E.lllle 3Hatiewm B Tex MecTax, MJI ROTopmc 

paccToRHHe ;n;o 6JimKalinnDc coce.D:HHX IlllROB BeJIHKO no cpa.BHe1nm c rrOJiy

I!lllpmion • MeHJ,IIIH0 paccTORHH.ll He llCIIOJII,30BaJillC1,, T • R • cHa;ana 'ueo6-. . 

XO.ll:HMO c·noMOmr,D npone.eypll intval Ila,n;eXHO paS.IT.eJIHTI, ClI0KTpHa Hll-

TepBa.lIH, ROTOpue B ,IJ;MI,He:ilmer:i MOJitHO 6wro 6u pa.cCMa.TPUB8TI, 'oT,lJ;~I,HO. 

OIIHca.HHa.ll ;8,ll;0CI, MeTO,ll;Ill{a 60Jiee TOHROro, Tm~TeJII,110~ ~o -cp8lllr~mno 

c pesµ1,TaT8Mlr 8IIOC-I onp'e.D:eJiemm qlOHa (ripouemu mefoc· u zeks) 
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npIIMeHJieTCR B rrporpaMMe WI.ff TeX lll!TepDa.JIOB, ;ziJIJl ROTOPIDC rrepBOIIa

tiaJII,HOe npH6JIWiteHHe Hey.n;oBJieTBOPHTeJil,HO (;n;ocTI!I'HYTM TOtIHOCTI, ro

pas.D:O Xy,Jte Toil, ROTOpall BOSMOlKHa B ,ll;aHHOM 8RC!Iep1!MeIITe) • B 8TOM 

MecTe nporpaMMII RPOMe IlOJIOlltel!Hil: mmoB B crreRTpe liIMeeTCR 0111e ,ll;OIIOJI

HHTeJII,l!all miqJOpMa[UifI, rros~aJI CYl!leCTBeHHO IIOBIICHTI, T01IHOCT1, 

onpe.D:eJieHIIR qioHa. B RatiecTBe .D:OllOJIIDiTe~1,Hofi mtqiopMaUiil HCIIOJI:E.Sy

lOTCH IIOJIOllteHIIR IlHROB B crreRTpe, npollSBO.lJ:HOM OT OTRJIOHeIDrli Teope

TlltI8CitllX ll SitCIIepUMeHTaJII,HHX 3Hatiel!Hil: B ~OM 1taHaJie. 

3RcrrepIIMeHTaJII,HHe 3HatieHllR Bcer.D:a MOlKHO npe,ll;CTaJlliTI, B Bli,ll;e 

Yex = fon + z , 

r.D:e tiepes fon o6osHatiena HCKOMruI qiymmwr qioHa, 

u+v 
z = C aj•exp(-w(x-xj)

2
) 

j:1 

(III) 

(IV) 

ecTI, CyMJJa rayccHaJIOB, O!UICHB8l(Jl{llX BC8 ,n;eitCTBllT0Jil,IIO CYl!l8CTByiwt,18 

IUIRH, npHtieM u - tIHCJIO rrmwB, Hafr;n;emrux npocToil MeTo,ll;IiROil rroHCRa 

IIHROB /2 /, a V - tru:CJIO eme Hell3BeCTHHX IIHROB. l!epe3 aj ll xj 060-

3Hatie!Ill 81/lllJillTY.D:ll ll IIOJIOXeHIIR. 

C rroMomr,D Hatmemrux npoue.i~ypofi fona rrapaMeTpOB qioHa ll rrapaMe-

TpoB U urumemrux rumOB MOJKHO BlNRCJillTI, COOTB8TCTByul1YD TeopeTll-

tiecKYD RPllBYD : Yth = fo + p , (V) 

r.D:e tiepes fo 06os11atieHa .D:O CllX nop USBeCTHaJI qiyHRUIIR qJ()Ha, ROTOpaR 

npll H8Jll{tllilt B08MYl!l0IDiR B llCTllHllOM qioHe M0'1teT CWil'>HO OTJIHtiaTI,CH OT 

ero npaBII.1Il'>HOrO XO,ll;a (CM. pllc.1). p - CYMM8, raycCllaHOB ~ BC0X 

Hafi,n;emrnx B 3ITOC-I rrHROB: 

u 
p = L ai. exp( -w(x-xi) 2) • 

1::1 

(VI) 

,ll;JuI u li3BeCTHHX IIUROB aMIIJI}!Ty.n;ll ai ll IIOJIOl!temm X1 , BlCOA!Il11lle B 
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q>OPMYJIY (VI), To;im MOryT CWI!,HO OTJ!:II'laT!>CJI OT HX l!CTlllIHWC 3HatJ:e

IDiii. ,lJ.mI OlliIC8lraJl OTMOHeIDtii: MeE,IJ;y :m.crrepl!M0HTaJI!>HOii: 1I TeopeTlltJ:OC

KOii KPUBOii liCIIOJ!!>3YOTCJI CIIOQllaJI!>Iru:ii: KPIITepliii, IWTopwi: rrpu .na.nweii

meM pacCMOTpemrn IIplIBO.ll;liT K OTHOCIITM!>HO IIpOCTI:,JM qiopMyJ!aM 

'X 2 = (Yex - Yth)•abs(yex - Yth)/yth • (VII) 

::JTo X2 tJ:YBCTBHTM!>HO K Ha.rrp8.Bll'.ellliID OTKJIOH6lll!H (IIM06T 3Hait) • Ha 

pnc. 2 IIOKa38lI crreKTp BHtJ:HCJ!eHHWC B KaI.aJ;OM KaHa.Jie sHatJ:emtii: X 2 • 

OTMoHelllle ~I <paHa fo OT RcTmmoro xo.na c!JoHa fon JIB7llleTCJI 

rrpe,nnocwmoii B03lllffiHOBemm mupoKUX IIytJ:HOCTeii ll BIIa,IU{H B CIIOKTpe 

?(2 , KOTOplle 6y,n;eM Ila3~T!, <p()HOM foe 3TOrO CIIOKTpa. nonyCTf!M q>OH 

foe MOJKHO IIaiiTll, Tor.na, IIpI1MeHJIII !J!OPMYJIY (VII) K fon u fo, fon 

MOlKIIO rrpe,ncTaBHT!> B Bll.ll;e: 

fon = fo + sign(foe),sqrt(abs(foe-fo)) (VIII) 

T.K. foe Kila,Iq>aTlI'llIO 3a.BIICUT OT (fon-fo), TO y;KC IIpllMIITl.eIIHOe orrpe

.ll;eJ!eHHe foe ,naeT xopomee onRcrurne qx,ua fon. 

EcJm KOajl.J)~IIOHTll ~u foe lI3BOCTHll, TO, IIO.ll;CTrumml COOTHO

mellllJI (III), (V) ll (VIII) B ypa.BHemre (VII) U y<IlITl:ffiafI 3H8ltll, rro

Jiytl!IM 

z = p + sign(X2)•sqrt(abs(X2-Yth)) 

sign(foe) • sqrt(abs(foe • fo) ). 
(IX) 

:➔.ro ypa.BUOHl!e OIIUCUBaOT co,nepiftalllYI()CJI B lIHTeprone CII6KTPOCK0rur<IOC

Kyl0 llli<pOpMaWDO, KOTOPM ceiitJ:ac HO co.nep~T <p()Ha ( CM. puc. 3). 

,lJ.mI orrpe,neJLeIDIJI foe MOlKIIO lICIIOJ!!,30BaT!> Ka!{ IIOJ!OzteHUJI BCOX rrn

KOB B UHT0pB8Jie CIIOKTPa, . Tait II IIOJ!O!tOHIIJI IIUKOB B COOTBOTCTByl(lllOM 

crreKTpe 'X2 , KoTopue oprrunrnonaHU B e,nuuyro rpynny 3HatJ:emm ma B 

IIOpJI.u;KO B03paCT8lllIJI HOMepa KaIIaJ!a. Hymme ~ BIBilICJ!eHUH rrapaMO

TpOB foe IIOB03MYJUClll!HO 3HatJ:eIIWl :X2 ooer.na MOmIO B3JITI, B Tex 00-
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JiaCTffiC X'.2 - crreKTpa, ,nJIJI KOTOpllX paccTOmffi8 di Melii;llY coee,u;moot 

snat1enunM1t B MaecuBe ma 60JI:r,me, qeM ymioemm.fl rrOJIYl!lllpIDia b 
(X) 

di = mai+1 - mai > 2•b • 

B OTJill'Il!e OT MeTO~ onpe~enerum qioHa nerroepe~eTB8HllO H8 8Kerrepli

MeHTaJII,HllX saaqemrl1, uen0JI1,80B8Hlle eTpyKTY!)H erreKTpa 'X
2 

rrosBOJIB

eT na.nemio 11,Jl;eHTHipnnupoBa.TI, oelJiaeTll neBOsMYllleHHoro {f>ona ~ru:re npu 

OTHOCUTeJII,HO MaJil,lX paceTORHllRX Me;rmy mntaMU, II03TOMY eTaHOIDITCR 

B08MOmIHM ynoelnoe wm nponeeea no,u;roHKH ~am,neilnree paselueHlle 1m

TepBa1Ia na no,JUmTepBMH. B 06.JiacT,RX, ~ KOTOPWC BI:lllOJIHJ10TCSI yCJIO

BH0 (X), B 38.Bl!ClIMOeTH OT di ClepeM H8KOTOpOe t!HCJIO 81Iat!eIIUli X
2 

B6.ml8U mUia.Jia mai+di/2, H TO'iKH ~By.x: eoee,ItlOOC oelJiaeTe:ii annpo1teH

M1-IPylOTCR no M0TO'!JY naHMeHI,JJJ.IIX 1tll8,lU)aTO~,IIOJIHHOMOM BTOpoii Wil1 Tpe

neii eTeneiur. lfonoJII,3YH anat1eHHH foe ~ BUClpaHHllX TaRIIM oelpasoM 

qaeTei:i mrTepBa?ffi.,IIO qJOpMYJie (IX) Bl{t!HCJiffiOTCR KBa8H3RenepHMeHTa,JU,

Hll0 8HatleHIUI z ( 6e3 qx>Ha) • TaKoe noeTeneHHOe npu6JIIDKeIUie (!)OHa B 

X 2 - erreRTpe no qaeTBM ImTepBBJIB. ~aeT ClOJiee TOtllme pesyJII,TaTu, 

no ep8.IlHelliIIO e anrrpoKCHManue:ii BO BeeM ImTep:aane, T.R. IVIHOrUe B08-

MYU\8Hll.fl {poHa B eneRTpe (1m.np11Mep, ROMIITOHOBCIDie eT;yIIeHI,ID!) HeJII,8.fI 

onueaTI, nOJIUHOMaMll HU3KU:X: nopSI.1.UtOB. 

Orrp~eJieHUe :x:o~a CJIOiil.HOrO ij)oHa B03MO»IO, pasyMeeTen:, TeM TO'l-

nee, t!eM ()OJI1,lll8 nMe!Cll{eeeR t!UCJIO eoOTBeTeTByI(IillIX 06.JiacTell. B npe

~eJII,HOM CJIYt!ae unTepBaJia, eo~ePJitalllero TOJII,RO ewrr,no rrepe1qnmaxmrr

eCR mmu (Bee di< 2b), paseluenue na no.JUmTepBMH neB03MOWIO H 

onpe~eJieHHe iJ_Joua e .renOJII,80BaHUeM TOJII,RO uaqaJII,llllX U ROHe'IlillX Ra

HaJIOD HHTepBana MO;KeT np,rnecTI! K ()OJII,UIHM onrn:6RaM. Eo.nee To'llllii1 

anam13 TaKI!X UHTep:saJIOB B03MOECH npli ~orrOJIHHT0Jl1,HIDC 3a.TpB.TBX 

(nanpHMep, yJIY'Illlenue paspemennn HsMepnTeJII,HOii armapaTY!)LI um1 omr-

eaHlle KOMI!TOHOBCKIIX eTyneneR e nOMO!JU,lO QJOPMYJI). 

4. 06L.acne1me o6pa6oTrut errempa Ha npHMepe 

,lwI .o6'L.fleHemm o6pa6oTror cneRTpa, a Taroite c UeJII,IO Har~roro 

np~CTa.BJieHIIn: OT~eJII,IWX 3TaIIOB o6pa6oTroI HCI10JIJ,3YXlTCSI ROHCTPYHPO

BaHIWe cneRTpll. CooTBeTCT:eyl'.)lltHH aJII'OpHTM JieMe IIOH/ITI, Ha TaKQl,t 

npllMepe, 11eM e llOMOJllI,10 MOK-C:X:eMU. T. R. 'A,1IlI ROHeTpyr~r Dee IIOJIO

xeHltfI H 8Mil/IHTy,ll.H IDmOB sa.iuum, TO MOJKHO Jiel'KO llpOBepHTI, T01!HOeTI, 

li Ha.rteiKHOCTI, MeTo,IUIRH. CneRTp Ha puc. 1 CROHCTPYHPOBalI O COOTBeT

CTBYJ!lltliMli KOMilTOHOBCKHMli CTyrieIII,KaMH, co~epJKHT TpH ~6JieTa (1-ii u 

3-ii mm B 6-oM lll!TepBMe,1 -ii mm B 10-0M IIIITepBaJie) U ~OilOJIHU

TeJII,HOe B031~enue (B OCHOBHOM B 6-oM HHTepBMe) C xapaI{TepHoii 

lllllplffiOit 12b II O npeBl,lllieHUeM Ha.rt (!)OHOM IIOPR,JJ;Ita 8HatJ:emm: eru,yoro qJOHa. 

IIpII llO,ltI'OTOBKe OROH'laTeJU,HOii o6pa60TKII B pesyJII,TaTe pa60Tll 

8IIOC-I /3/ onpe~MmOTe.a IIORa3aHHUe eTpeJIRaMlI llOJIOJKeHIDI IIHROB, npo

IISBO,IUiTCJi pas6IIeID!e Ha 10 IDITepBa.JIOB, qJOH (fo -B Yl). V) B ~OM HH

TepBMe 8IlIIpORCl!MllpyeTCJi npslMOH (mTpHXOBalille JIUHIIH Ha p:ae.1) U BH

tllICJI!IeTCR MBI<CllM8JII,IIoe aRcnep.1:1MeHTaJI1>Hoe sHa'lemre 11,lUI Ra;rmoro ruma 

Ha.rt qJOHOM. O'!e~IO, 'ITO IIOJIOl!temm llUKOB onpe~eJI.RIOTCJI npu 8TOM yx,.e 

OTHOCHTeJII,HO TO'lIIO, B TO BP8MH RaK MaKCHMaJII,HUe 3KenepHMeHT8JII,HU0 

snaqeHIIB, oco6eHHo npu HaJIINim cUJir,Horo B08MYU1emm: {poua, MOryT 

C.IIJU,HO OTJilitlaTI,CSI OT sa.nammx 3Ha.'lemrl1 aMIIJilITy,n. TaK npOHCXO,l\HT B 

6-0M IIIIT0pBaJie H B Mem.mefi Mepe TaI{Xe BO 2-oM, 5-oM II 7-oM • 

Bo BTOpOti tJ:aeTII nporpaMMH (8IIOC-II) paCCMa.TpHBaRlTeJI CHB.'laJia 

lIIITepBBJlll, co~epiltaJ$te MaJIOe t!HCJIO xopomo II30JIHI)OBalIHUX lllffiOB (B 

11ameM IIpllMepe BCe, RpOMe 6-ro) , nplitleM no.,cyunrp1ma Toxe RMJieTCJI 

~B06omn,IM napaMeTporJ1. B CJIY'Iae xopomeit no~oHKli aRcnepHMeHTaJII,Jrn:x: 

snaqeml:ii eOOTBeTeTByxJlllie IlOJcyllllipliHH UCilOJI1>8yroTCR 11,lUI onpe,neJiemm: 

<.PYHimIDI paspemaJOOtefi cnoco_6HoeTH ,neTeRTopa. b(x) = sqrt(b1+b2•:z:). 

.Jvrrr ROHCTPYJ{QIDI 6un:o 8a.rtaHO b1=25,b2=0 li IlOCJie no~onror o no-

13 



Monu,10 npoue;eypu quabe / 4 / Hafi.neHo b1=24.874 II b2:o.000935. 9Tu 

8lla'leHIIH UCIIOJI1,8yIOTCJI npu ,naJILHeihnefi o6pa6oTKe. 

Ha puc. 2 ;n;IDI OT,n0JII,}!!1X nHTepBaJIOB npe.ncTa.BJiellll npOU8BO,nI!lle 

crreKTpll 8HatJeHllli ?<2 (foe B yp. VIII). Hl!TepBaJIU 1 ll 3 B ,nam,Heii-:

meM He pacCMaTpHBaJOTCJI, T.K. yxe llOCJie 9II0C-I llOJiytieHa .nocTaTO'l-

118.fl TO'IIIOCTL •. MaclllTa6 cnpam OTHOCHTCJI TOJII,KO K 6-OMY UHTepBaJiy, 

MaCWTa6 CJI8Ba - KO BCeM OCTaJI1>lillM. 9Tu X2- cneKTpll llCIIOJII,8YJOTCJI 

Te11ep1,, '1T06~ UCIUI!O'lliTI, U8 8KCrrepRMel!TaJII,HOro CII0RTpa q>OH U ll,neH

T~IpOBa.TI, MYJI1>THI1JI0Tll. B ,nam,neiimeM O6L.FicHe,mie Be.neTCJI TOJII,KO. 

npliM0Hl1TeJILHO K 6-0M:{ IIllTepBaJiy ~ 

B STOM nHTepBaJie Hai!:.n;eHo tJeTupe ruma. B pesyJI1>TaTe npm.1eHemm 

I1pOU0;eyJ)ll ll011CKa HHKOB K CIIGKTpy 8Ha'leIDm X2 B HGM ,nJm 8TOro l1H

T0PBaJia ua.ii.neHH 'lGTllpe IIHKa, OTMetJeHirne ll!TPHX8Mll. O6a copTa llOJIO

xe1m1i nHKOB o6Le,IUIH.fIIDTcn B Macmrne ma. ,U.lIR onpe.ne.nemm qx>Ha B X 2-

crreKTpe (foe) llCllOJI1,8YJOTC.lI TOJII,1{O Te 5 o6JiacTett, KOTOpue Ha pllc.2 

w,neJieHH :IKUpHHMll mrn1111Mu. Xo.n qxma toe, IIOJIYtJeHilllfi B pesyJI1>Ta.Te 

BWll!CJieIDm, I1OIta88ll ll1Tpl!XOB3llllllMli JiillillJ1Ml1. B6JIH3u 111Il{OB B 8KC-

11epm.mHTaJII,HOM crreRTpe npH6JIIDKeHire .nocTaTO'lHO xopomee, no8TOMY 

8,noc:r, B08HIIBam' MHHIIMyMII B 'X 2 - Cll8KTpe. Ilo o6e CTOpOHH .ny6JIOT8. 

IIORBJIHJOTCJI mmu B X 2' , KOTopuo B ,nam,HoihneM HCIIOJIMYJ()TCJI ,nJm 

n,neHTUqJ!IBa[(ID1_ 8TltX ,ny6JieTOB (0.1. rruure 10-fi l1HT0pBaJI) • 

Ilpoue.nypa llOUCKa rumoB He MO:IKeT pa6oTaT:r,, eCJIH B CIIORTpe ecTI, 

OTpl1[(aTeJII,HlJ:e 8HatJeIDUI, IIO8TOMy X2 - CII0RTpll B ~OM lnITepBaJie 

nplllIO,nwl'rll. Ha ~pa.BHelliffi pile. 1 II 2 BU,nHO, 'ITO X2 
- CIIeRTp OtJeHI, 

tzyBCTBllTeJII,HO peampyeT (BIDJYRJiaR <p()pMa X2 - q>OHa) Ha <p:lltT HaJIO

JKeHHJI ROMllTOHOBCID!X CTyIIeHeK n IIHKOB (lillT8pBaJIU 4 R 8). 

IlpHMeHeHl!e yp. (IX) I1pRBO,lU1T I{ llOKa8aHHOMy Ha p~c- 3 cIIeRTpy 

sRcnep1IMeHTan1>HllX 8HatJeHllii 6es q,ona z • Ec.m1 IIHTepBaJI co.neplKIIT 

6oJI:r,me o.niroro llRKa, To Tenep:r, BO8Momio ua,neJ!iHoe pas6:11omm ero Ha 

6oJiee MeJIIale IIO~TepBaJIU. Paa6ReHRe np:11 8TOM I1pOR8BO,nRTCJI TaM, 

r.ne sHa'leHRe z MOHI,llJe onpe,neJieHHofi Harrepe.n sa.nam10ii tJacTH cpe.nireii 

aMIIJmTy,1tU coce,nIIHX llllROB (HanpRMep, 5%). Ha puc •. 3 T9'1Rl1, COOT

BOTCT:syI(IIIUe l'paJOOlaM llO,nirnTepBaJioB, BH.neJieHH KPYIIIIlilMlf Itpymtar.m. 

TaK,6-11 IIHTepBaJI paadUBaOTCJI Ha 4 11O,lllfHTepBaJia, ROTOpue B .nan:r,

HeiimeM MOmIO o6pa.6anmaTI, H888.BlfCllMO. BcJI ql!I3U'l0CR8H HIIq>Opr,m.[(11.fI 

CROH[(Ol!TpIIpOBaHa B OTHOCRTeJILHO y:natx ,nHarrasoHax RaIIMOB. TOJILICO 

OHR IICIIOJll,3YJ()TCJI IlpH no.nroHRc, 8a CtJeT 8TOro cyniecTDOHHO Yf/lGHI,ma

eTCJI BpeM.FI o6pa6oTRH. Pesym,TaTll ,nJm o6cy;QJ;amreroCJI np1iMepa npu

Be.neHH B Ta6JIR[(e, noRa.3a.Hll pesym,TaTu 9IIOC-I, 3II0C-III u ucTmIHHe 

3HatJeHU.fl 11apaMeTpOB, 3aJIOJKeHHlle npn KOHCTpYR[(J1II. hyru3a D OTMO'laCT 

.ny6JieT, 3BC3,nO'lRJf - TaKlte llOJiyll!JipUHH, KOTOplle 6wra Bll'IUCJIGI!ll HS · 

\PYlIR[(UH b{x). 

5. 3aEJnotIOilifO 

06ll'1Ho. RCIIOJII,SyeMUe MOTO,nll 8llTOMaTl1'lec1coro BJmeJiemm qx>Ha B 

8RCHepHMeHTaJII,HOM. CII0KTpe mr6o He.nocTaTO'lHO ua.nexam, _JIII6o RJ3JIJI

JOTCJI MOMOIIllllMH li TpC6yJOT 60JII,llJOrO 06LeMa llaMRTM 311.i (IIOCJie,nIIee 

OTHOCR:i'CJI K ~I,C-aIIaJillay) • EJiaro.napJI lfCIIOJII,3OBalUIIO llpOJf3BO.niplX 

X2 
- C~ORTpOB, Olli!CaIIllM s,nec:r, MGTO,nlflta O'IOIII, tJYBCTBUTem,Ha :K 

CTPyKTYPC 8KC_IICpHMeI!TaJII,HOro crreKTpa, 11 IlO3BOJIJieT IIO8TOM:f xoijomo 

H8XO¥TI, TO'IIW 'IHCTOro·q,oHa, Ha,nemi:o II 6UCTpO ~OJISITI, He3a.Br!CH

Ml:lC YtJaCTIUI c11eKTpa: TaKJrM o6paaor.i, B08lllIItacT BOSMomocT:r, OT~~ 

saTI,CJI npu BU6ope pasyMHoii ~pr,Ul q,oua QT spMTeJI1>11oro aIIamrsa , 

CII0ItTpa ~~OBeKOM C IIOMOIIU,D •~ICIIJIOJI 11 RCRJIIJ'IltTI, TeM CaMllM Ha 

8TOM 8Tarre BJIRmllfe cy6LeKTHBHOro cpaRTOpa. MolKl:lo Ha,nO.fITI,CJI, npe'A

CTaBJieHHaJI MOTO.nHKa ORalteTCJI .IIOJieanoii np:11 pemeHRR 3B.na1llt O IIOJI

HOH 8BTOMa.TII8anwI o6pa6oTKK cIIeKTpaJII>Ho:li ImqlOpMaUIIlt. 
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