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Beryn

OnmHMM 3 BOXIMBUX HANPSIMKIB NU(POBOI BUMIPIOBAIBLHOI TEXHIKH € CTBOPEHHSI Ta BUKOPHCTAHHS aHaJo-
ro-uugposux nepersoproBauiB (ALII), siki € ckinagoBUMHU YaCTUHAMH iH(POPMAIIHHO-BUMIPIOBAJIBHUX CHUCTEM,
iH(pOpMaiHHO-00YHCTIOBAIEHUX KOMIUIEKCIB, PI3HHX BUMIPIOBaJBHHUX 3ac00iB 1 mpumianis. [ns BupimeHHS
MUTaHHS 1010 BUKOpUCTaHHS KoHKpeTHOTO ALIIT y Tiif 9m B iHmIiN 3ama4i He0OXiTHO BU3HAYMUTH CTATHYHI Ta
TUHAMIYHI XapaKTEepUCTHKHU. ICHye psa MeTOXiB BH3HAYEHHS XapakTepucTuk mneperBopeHns (XIT) ALIIT [1].
IlepeBaxkHa OiNBIIICTh 3 HUX BUKOPUCTOBYE SK TECTOBI MOCTIHHI PiBHI HANpPyT (JIHUIIE aMIUTITYJHO-9aCTOTHA
XapaKTepUCTHKa BU3HAYAETHCSA Ha 0a3i cuHycoigm). O4eBHIHO, IO JJIS OLIHIOBAHHS SKOCTI (YHKIIOHYBaHHS
AT npu mepeTBOPEeHHI MBUIAKOIUIMHHUX MPOIECiB HEJOCTATHHO 3HATH JIMIIE CTATHYHI XapaKTEPUCTHKH. Y
OinmpiocTi Bunankie HeoOxinHo BuzHavaTu XI1 Al y quHaMIYHOMY peXHMI.

[Monansuie miaumennas Tounocti ALl y nuHaMidHOMY peXHMi CTPUMYETBCS BIICYTHICTIO €(DEKTHBHUX
METOJIiB BU3HAUCHHS TUHAMIUYHUX Xxapakrtepuctuk ALIIL. Y 3B's3Ky 3 nuM 3a1ada po3poOJIeHHS METOy BH3Ha-
YeHHs Xapakrepuctuk neperBopents ALl y nuHamiuHOMY pexXnMi € akTyaJIbHOIO.

Anani3 my6Jikauii

OCHOBHU BUMIpIOBaHb AMHAMIYHHMX XapaKTepUCTUK Oyio 3akianeHo B poborax [1-3]. CkiagHolo 3a1a4ero
npu Bm3HadeHHI X1 ALl y nuHamMigHOMY pexuMi € 3a0e3TIeUeHHs BICOKOI MPOAYKTHBHOCTI METOAY TpH 30e-
pEeXeHHI aleKBaTHOCTI €KCIEPUMEHTY peanbHIM yMmMoBaM ekciuryartariii ALIIL. I{s mera mpu 3abe3medeHHi ne-
SKUX YMOB, AKi OyAyTh PO3TIIAHYTI HUXKYE, MOXKE OYTH JOCATHYTa CTaTUCTHIHUM MeTOnoM. CTaTHCTHYHHA
METOJ BITHOCHUTHCS IO METOJIB, 0 HalpaBieHi Ha BU3HaueHHs napamerpiB XI1, i tomy X AIIL sxi Bu3Ha-
YarOThCS 33 JOTIOMOTOIO0 JAHOTO METOy 3aJIeXKaTh BiJl JOCITIKyBaHOTO CHTHaNy. Ha mpakTumi, mpu cTaTucTHd-
HOMY METO/i TEPEeBaKHO SK TECTOBUI BUKOPHCTOBYIOTh F'apPMOHIYHMI curHaji. Taky TEHIEHIII0 MOXHA IMOsC-
HUTH HasBHICTIO aTECTOBAaHHMX I'€HEPAaTOpIB AapPMOHIYHMX CHTHAJIB Ta IX JOCTYIHICTIO, @ TAKOX ICHYBaHHSIM
iCTOpUYHO chOpPMOBAHUX METO/IIB NOCHIPKEHHS JIIHIHUX CHCTEM.

Craructuuna merogosnoris BuzHadeHHs: XI1 ALIIl mossirae y HakONMMYEHHI BEIMKOI KNBKOCTI BUXIJHUX
Bimnikie Al 3 momanbmIuM 1X CTATUCTHYHHM aHANi30M. METOJM CTAaTHCTUYHUX BUIIPOOYBaHb 0a3yrOThCS Ha
no0OynoBi ricrorpamu BuxinHux konis ALII. XIT ALl y aunamivaomy pexxkumi ta napamerpu ALIT: MoHOTOH-
HICTB, IHTETpaJbHY Ta Au(eEpeHIiaNbHy HENiHIHHICTh, MOKHA BH3HAYUTH 32 HAKOMMYCHUM CTATHCTUYHUM DS-
JIOM KOJOBHX 3HaYCHb TECTOBOTO CHUTHAIy MepeTBopioBaya. [Ipy 1iboMy 3HaXOISTh PO3MOALT YACTOTOCTEH BHUXi-
maux koxiB AL Ta anmpokcuMyBaibHY HeH po3moain (GyHKIi0 TyCTHHN HMOBIpHOCTEH. YMOBaMU KOPEKTHOTO
BunpoOyBarHa ALIl € He3ameXHICTh Ta BHIAAKOBICTE MOMEHTIB Yacy IHUCKPETH3aIlii TECTOBOTO CHTHAIy. Sk
TECTOBI BIUIMBH Y TiCTOTPaMHIX METOJIaX BUKOPUCTOBYIOTh TPUKYTHI UM CHHYCOiTanbHi curHam [4].

pu mocnimxernni XI1 ALII ricrorpaMHUM METOIOM SIK BXiIHHI YacTillleé BHKOPHCTOBYIOTh CHHYCOiqallb-
HUH, a He TpUKyTHUH curHaiu. [Ipu BinnosiaHii dinbrpanii MokHa copMyBaTH CHHYCOIy 3 HU3bKUM PiBHEM
HEeJIHIHHUX CIIOTBOPEHb Ta IIyMiB. Ha BifMiHy Bill TPHKYTHOTO CUrHaIy, HMOBIpPHICTD NOSIBU KOAIB JJISl CHHYCO-

inansHOTrO curHamy Heomnakosa. Jis n-pospanHoro AL 3 nosHOMacmTabuuM mianazomom =+ U FS Ta BXif-

HUM CHHYCOifanbHuM curHanoM U, IMOBIpHICTb HOSIBH i-r0 KOIy AOPiBHIOE [4]

Ups(i=2"1)__ - (Ups(i=1-2"")

p p (1
U,,2 U,,2

1 .
p(i) =—1| arcsin
T

JIis Takoro CHUTHAITy WMOBIPHICTH TIOSIBM KOJIB 3POCTA€ MPHU TMIKOBUX 3HAYCHHSAX CHUHYCOINM MOOIU3Y
U Fs » TOMY IIO KPYTiCTh CHTHAJIy y IIUX TOYKaX MpUAMac MiHiIMasIbHi 3Ha9€HHA. I TaKOTO BXiIHOTO CHIHA-

JIy TEOPETUYHA KiJIbKICTh MOSIBH i-I'0 KOAY TOPIBHIOE

h(i) = p(OM . )
BinmosigHa qudepeHiiaabHa HeNMiHIHHICT AT TAHOTO PiBHS KBaHTYBaHHS OPIBHIOE
) h.(i)
Sup(i)=—=D ®
p(OM
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Jnst migBUIIEHHS KOPEKTHOCTI TiCTOrPaMHOTO TECTyBaHHs HEOOXiJHO, 100 4acToTa CHHycoiau He Oyia
CyOrapMOHIKOIO YaCTOTH JUCKpETH3alii. AMIUIITYly CHHYCOIaIbHOTO KOJMBAHHS CIIiJi BUOUpATH Tako, Moo
AIIIT OyB He3HAYHO TTepEeBaHTAXKEHUH 32 MEKaMH Jlialla30Hy BXiTHUX HAIPYT.

Heminiftaicts xapakrepuctukn ALl € YMHHUKOM, IO 3HAYHO YCKJIAJHIOE JOCTiKEHHS. | apMOHIUHIHA
CHTHAJ € OJIHOYaCTOTHUM curHaioM. Hexait mpoBomutecst mocmimkenns ALII Ha 6a3i cuHycoigaabHOTO cHUTHA-

Jy 31 CKaHyBaJbHUMH YacTOTaMH @y, O, ... Vg 1 JUIsl KOKHOT 3 4acTOT NOXHOKA IIEPETBOPEHHS HE IEpEeBU-
IIy€ 3aJafi JOMyCTHMI 3Ha4eHHs. 3a pe3yJbTaTaMH BUMIPIOBaHb POOHUTHCSI BUCHOBOK, II0 YaCTOTHHUH Jiana3oH
(@Wy , g ) € pobounm aianazonom AL O4eBHIHO, IO TaKMH BUCHOBOK HEKOPEKTHHH, TOMY 11O B PEalbHUX

ymoBax ekcruryaranii AL nepeTBoproe curHaiu, siki MaloTh O0araTHii CrieKTpaibHil ckian. Uepes nopyumieHHs
NPUHIMUITY CYNEepHo3uIii A HeNHIHHUX CUCTEM, IIOXHUOKa MEePEeTBOPEHHS CIIEKTPAILHO 6araroro CUrHaity Mo-
)K€ IEPEBUIILYBAaTH MOXKOKY, 1110 BUSIBJICHA IIPH BUMIPIOBAHHIX HA OJHOYACTOTHHUX CUTHAJIaX.

Meta I[OC.]'[i)I)KeHHﬂ

Merta mocmipkeHHs MOJIsTae y po3po0JieHHI BHCOKOMIPOAYKTUBHOTO MeTony Bu3HaueHHs XII AUII y mu-
HaMIYHOMY PEXUMI, 0 XapaKTePH3YETHCS BUCOKOIO aJICKBaTHICTIO OTPAMAaHUX PE3YNIbTaTiB.

ITocTanoBKka 3agaui

Jis mocsiTHeHHS 3a3HAY€HO1 METH HEO0OXiTHO pO3B’s3aTH TaKi 3a/1adi:
3nificHuTH BHOIp Ta 0OTpyHTYBaHHS TecToBOTO curHaimy ALIL;
MIPOBECTH JOCIIPKCHHSI BIACTHBOCTEH TECTOBOTO CUTHAIY;
po3poduTH cTaTUCTHYHUI MeTo ] Bu3HadeHHs X1 ALIIL;

BHU3HAYHTH MPOYKTUBHICTH PO3POOICHOTO METOY.

Hocaigxenns tectoBoro curnamxy AL

3 METOI0 CTBOPEHHSI YMOB Ul BU3HaueHHs Xapakrtepuctuk ALl B quuamini, anekBaTHUX yMOBaM iX eKc-
IutyaTanii SIK CHTHaJ BUIPOOYBAaHHS IPOIOHYETHCS BUKopHcTatu mncesaoBunankosuil curnan (IIBC). Takwuii
CUTHAJI Ma€ TIepeBary BUMAAKOBHX (0araTuii eHepreTHIHUH CIIeKTp) 1 AeTepMiHOBaHUX (MOXKIIMBICTH KOHTPOJIIIO
(hopmu) cUTHATIB.

3 mmpoxoro kiacy [IBC Oymno o0paHO curHaIN, KU IpeACTaBIsie COO0I0 MOCTIIOBHICTE iIMIYIIBCIB TPHUKY-
THOI (POPMH MOCTIIHOT aMILTITYTH, aje BUIIAJKOBOI TPUBAJIOCTi. L[ MOCTiZOBHICTh TPUKYTHUX IMITYJbCIB 3 BH-
nankoBoro TpusamicTio (IITIBT) okpiM onTHManbHUX CHEPTETHYHHUX BIACTUBOCTEH Ma€ IIe OAHY AY)KE BaXKIIH-
BY OCOOJIMBICTB: ii 3HAYEHHS PO3MOALICHI PIBHOMIPHO y Miama30Hi 3MiHM aMIUTITyIHd CHTHATY i MPH I[OMY HE
BUHHKAE ePeKTy “OMTTS”, XapaKTEpPHOTO JUIsl NMEPIOJUYHUX TECTOBUX CHTHAJIB 1 MOB’S3aHOTO 3 KPAaTHICTIO CHT-
Haiy Ta nepioxy crpoOyBanust ALIII. J{ng Ttakoro tecroBoro curHany wactora auckperusauii ALl 3amaerses
3rijiHo BUMOT TeopeMH KoTelbHUKOBa, IPH IbOMY BpaxoByloThcs Buili rapmoHiku [ITIBT, mo nae MoximuBicTh
nocyiadbuTy epeKT HaKIaJaHHs CIEeKTPIB.

®parment ITIBT poexunoo N iMITysbciB Mae BUTIISL;

N
UM (0=>U). 4)
i=1

B intepsani ¢t € (T;_;,T;] tpukyTHuii immysnse 3 KpyTicTio U 10piBHIOE

U(t)=(D1-v;t-T,_)] . (5)

Jc ]; - MOMEHT BUHUKHEHHS I-TO iMHyJ'IL(Jy.

IIpu BUKOpHCTAaHHI TEPIOAWIHOTO IOCHIIKYBaHOTO CUTHANMy st BuMiptoBanas XI1 AL 3’sBnseTncs
sBUIE “OUTTS’, TOB’s3aHE 3 KPATHICTIO TEpiOAy CHUTHAIY BUIPOOYBaHHS Ta Tepioxy auckperusamii. Yepes
oauH a0 JeKiabKa MepioiB TECTOBOTO CHTHAIY BHXiHA MOCHiNOBHICTD BiTiKiB ALIIT Takoxk Mepioau3y€eThesl.
Jesiki komoi kombinamii ALIT mpu mboMy MPOCTO HE TECTYIOTHCS, TOMY IO IMITYJIBC TUCKPETH3AIll He monajaae
Ha JUISHKA aHAJOTOBOTO CUTHAIY, SKi BIAMOBIAAIOTH MM KOJOBHM KOMOiHAIisaM. [Ipy boMy HEMOXKIMBO BH-
3HAYHTH 3 UMM TIOB’S3aHO 3HUKHEHHS KOJIB 3 BUXITHOI MOCTITOBHOCTI — 3 SBUIIEM “OUTTS 4M OJOKYyBaHHSIM
mux koxi mociipkyBanuM ALIL. Jlns Toro, mo6 yHMKHYTH “OMTTS” HpH JOCHIIKEHHSX Ha NEPiOANYHOMY
CUTHAJII BUKOPUCTOBYIOTH CTOXAaCTHYHY AUCKperu3alito. [Ipore peamizaifisi TeHEpaTopiB 3 KOHTPOJIEOBAHUM
3aKOHOM PO3IOALTY MOMEHTIB AUCKPETH3aLlil HE I03BOJISIE TECTYBATH MPELM3iHHI TepeTBOPIOBaYI.
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_ n
B pobouomy nianazoni ALl kpok KBaHTyBaHHS JOPIBHIOE 90 = 1/2 , ne " - pospaamicts AL In-
TepBalLy 90 BIZINOBi/Ja€ IPOMDKOK Hacy:
90
r, =—. 6)
90 L

Cepenne 3HaueHHS [ a0 3 yciMa KpyTOCTSIMM MOYKHA 3HAWTH, ycepeaHIoun (6) o BCbOMY Jiana3oHy

3MiHM BMIIQJIKOBOi BEMUMHM U 3 Baroio, WO JOPiBHIOE rycTuHi posmoniny p(U). 3nadenns supasy (6) e
3aNIeKUTh BiJl HOMEPY MiliHTepBaly KBaHTYBaHHS, TOMY yCepelHEHe 3HaueHHs He Oyle 3ajJekaTH Bil HBOTO.
OTxe, 178 BCIX MiIHTEpBaJliB KBAHTYBAaHHS CEpeIHIN Yac, 3a KU MPOXOANUTH CTPOOYBAaHHS JAHOTO iHTEPBAIY,
onHakoBHUA. TOMY TIpH BiICYTHOCTI CTPOOOCKOMIYHOTO SBUINA OUTTS, TYCTHHA PO3IONLTY MPOIUCKPETH30BAHIX
3HAa4YeHb BXiTHOTO CHUTHAITy OyJie piBHOMipHOIO.

Juist ananizy epexTy OUTTS MPEeICTABIMO TPUBATICT OYIb-IKOi KPYTOCTI Y BUTIIAI

T=nAt+t¢, l’l:imin, imin+1"""imax_1’ (7)

A€ Lin > imax - A€AKI Ol yncna, npuaoMy pin <Ipao -
Bupas3 (7) 3a (opMoOI0 3amucy aHaIOTiYHUH BUpasy JUis oNepallii KBaHTyBaHHs 3HaueHHs | KBaHTyBauem

3 mMpuHOK KBaHTy Af. Y TakoMy BHUNAIKy l‘(p MOJKHAa TpaKTyBaTH SK TOXHOKY KBaHTyBaHHS. Hexaii

T in = TminAf s Trax = ImaxAf . Toni, sxwo suGuparn T, T KpatHumu emumunui Af, moxubka

iT,

max

in >

KBAHTYBAHHsI [IPH TAKHX yMOBax Oyze piBHOMIpHOW. OCKiNbKA 3aBkau MOXKHa obupatd 1 i TaKUM
YHHOM, 11100 BOHHM 3a[J0BOJILHSJIM BHIIEBKa3aHil yMOBI, TO PIBHOMIPHHI 3aKOH PO3NOALTY KPYTOCTEH 1/1eaIbHO
MIiIXOAUTP 31 CTATHCTHYHOI TOYKH 30py Uit popMyBaHHs curHaiy BunpoOysaHHs. Omxe, [ITIBT He cTBOpioe

edexry “ontra” y BuxinHii nocnigosrocti AL
Busznauenns XIT AIIII na 6a3i [ITIBT

Ha 6a3i 3armponoHOBaHOTO TECTOBOTO CHUTHATY HAWIMPOCTIIIE MOKHA PEai30BYBaTH CTATUCTUYHY METOMIO-
noriro 06poonenns Bimmikie AL Lleit mixxix moO6pe BUBYCHNH i BUKOPUCTOBYETHCS IS IEPIOJHIHIX TapMO-
HIYHUX Ta JIHIHHUX CUTHANIB. [IpoTe BUKOPHCTAaHHS CIEKTPAJIBbHO OiTHUX TMEPIOAUNIHUX CHUTHANIB POOUTH IeH
METOJ HEKOPEKTHHM.

[No-meprire, BiH He aAEKBAaTHUH pealbHNM yMoBaM ekciuryatailii, B skux AL ¢yHkmionye 3 mupokocmy-
ropuMu curHanamu. [locmizoBHe BUIPOOyBaHHS Ha TapMOHIYHMX CHTHAJIAaX 3MIHHOI YacTOTH HE BUIPABIIE
TIOJIO’KEHHS1, OCKLIBKY uepe3 HeniHiiHicTs ALTT 6e3nocepenne 3acToCyBaHHS MIPUHIMITY CYHEPIO3ULii € Henpa-
BOMIPDHHUM.

[o-npyre npu BUKOPUCTaHHI NMEPIOJUYHUX BUIIPOOYBAaJbHUX CHUTHAJIB Ba)KKO YHHKHYTH CTpPOOOCKOIIIY-
HOTO e(heKTy “OMTTS”, OB’ 3aHOTO 3 KPATHICTIO YaCTOTH BXIJIHOI'O CUTHAITY Ta YaCTOTH AUCKPETH3ALlil.

3riIHO0 CTaTUCTUYHOTO MeToxy Oynyerbest ricrorpama Buxiguux koaiB AL Hudposuii curnan noci-

mxysanoro ALl peectpyerbes M 2"  pasis i migpaxoByerhes uucno Bumagans M j  KOXKHOTO

. n .
j=0,,....,2" —1-ro komy nocmimkysanoro AIIII.
JudepennianbHa HEMHIMHICTE BU3HAYAE€THCSI HACTYITHUM YHHOM:

U
5LD:2_nD(Mj_M)a (3)

ne Up - nusamivuii nianasoH mepeTBoproBaya.

3MeHITyIouHn 3HaUeHHS O (i BpaxoByroun THM caMuM M ), MOXXHO 3poOUTH TOXHOKY BU3HAUCHHS nude-
PCHIIIaTBHOT HEeTIHIHHOCTI HaI3BHYAHO HU3BKOIO.
3HaYCHHST HETIEPEPBHOIO BUIIPOOYBATBLHOIO CHTHAITY MEPETBOPIOEThes 71 -po3psaauM ALl y muckperHy

MHOKMHY KOJOBHX Kom6inaiii (0,1,....,2" —1) Touxkn mepexoxmy 3 j-oi komosoi xombinamii Ha (j+1)-y. Toxmi
xapakrepuctuka  “Bxim-Buxim” ALl  onHO3HAYHO  OMHCYEThCS ~ BIOPSIKOBAaHUM ~ HabopoM  map

(119,0), (11y,))..... (172,1_1,2n —1), Tomy mo npu 3miHi BXigHOTO curHANy B iHTepBaii [U j,LNt j +1) 30epiraeTes

j-Ta KomoBa komOinais Ha Buxoi ALIIT.
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B pesynbrati gocnimxenus AL MeTooM HaKOMUYEHHS BITIKIB OTPUMYETHCS JESKUN PO3IOALT YacTOT
. o . . n .
HOABM KOJOBUX KoMOiHamiil. YacToTa BumagaHHs 6yab-sKOro j-ro xoxy nopisaioe M j /(M -2") . 3Binku Ha

ocHOBI (4) i (8), oTpuMyeThCS:

Up < , .
—L-%"M,,i=0,.2"-1. ©)

U, = -
M-2"

1

BukoprcToBYy[OUYM OLIIHKH PIBHIB KBaHTYyBaHHs, MoxkHa o0y ayBatu XI1 ALIl. Meton craTHCTHYHOTO Ha-
konmueHHs 3 BukopuctanusM [IBC s BumiproBanns XI1 ALIIT no3Bosnsie aieKBaTHO OLIIHUTH HIMPHUHY KBaHTA
nociimkysanoro ALII, ane BpaxoByrouH, IO NP LEOMY NPO NEPETBOPEHUI CUTHAI JIMIIE alpiopHO BiZIOMO
TYCTHHY PO3MO/LTY aMIUTITYAHUX 3HaueHb, TO HEMOXKIIMBO BU3HAYNTH Jesiki napamerpu ALIII, taki, Hanpukian,
sk HeMOHOTOHHICcTh XI1 mocmikyBanmx AL J{ns BusiBIEHHS MOAIOHOTO eQeKTy HEOOXiTHO MaTH OJHO3HAY-
HUH 3B’S30K MK aMIUTITyTHIMH 3Ha4eHHSAMHU curHaniB Ha Bxomi ALIT i fioro BuXomi, a UIs BOTO MOTPIOHO
BiTHOBIIOBATH ()OPMY BXiTHOTO CHUTHAITY.

[pu Bimomiit popmi iMIyIIBCY Ta MOMEHTIB Yacy MepeMUKaHHS CHUTHAITy TIPU TOCATHEHHI MEX Jiara3oHy,
BCTAHOBJICHHSI B3a€MHO OJHO3HAYHOI BiZIIOBITHOCTI MIXX aHAJIOTOBUMH 3HAYECHHSIMH CHUTHAITy T4 KBAHTOBAHUMHU
3HAYEHHSMH CHT'HAJy HE € CKJIaJHOlIo0 3anayeto. Lle moTpeOye nuiie oTHOKpaTHOT CHHXPOHI3amii 3 MOCIiT0BHIC-
Ti0 BiTIKIB ALIIL, TOOTO BU3HAUCHHS OJHi€T TOUKH aHAJIOTOBOTO CHUTHANY, IO BIAMOBIAa€e OyIb-IKOMY BIIUTIKY.
ITicnst uporo Ha BinoMiit wacrori ctpodyBanns AL i popmyd, o onucyroTh GOpPMY IMITYJIbCIB, MOXKHA BH3HA-

YUTH TIOCTIIOBHICTH {x I } =1,..., N 3HaueHb aHAJOTrOBOrO CUrHAJY, OB’ I3aHy 3 OTPUMAHOIO B €KCIIEPUMEHTI
J

[OCJIIIOBHICTIO 3HAY€Hb {y j}

. =L...,N suxinuoro curnany AL ne x; = x(jA?), y; = y(jA?),a At -

nepiox ctpoOyBanus AT
Haii0inpin cxiiaIHUM 0OMEKEHHSIM, 1110 HaKJIaJa€e )KOPCTKI BUMOTH /10 GOpMyBaHHS CHUTHAIY BHIIPOOyBaH-

HSl € IPUITYIIEHHS PO MUTTEBE TIEPEMUKAHHS 3 OMHIET KPYTOCTi Ha iHmry. [CHye KiHneBui yac X, mepeMUKaHHsA

KPYTOCTEH, MPUIOMy, X; Yepe3 HasBHICTh 0araThbOX YMHHHKIB JOLINIBHO TPAKTYBATH SK BHIAJKOBY BEIUUYMHY,

KOpPEeIhOBaHy 3 KPYTOCTAMH CYCiIHIX iMmyibciB. OTKe, anmpiopHUX IMapaMeTpiB HEIOCTATHBO i HEOOXiTHO MpH-
HMaTH TONATKOBI 3aXOJM JJIs YCYHCHHS HEBH3HAYCHOCTI, OB’ SI3aHHOT 3 BIJICYTHICTIO YiTKOTO KOHTPOJIIO BEJIH-

YHH X;. BCTaHOBICHHS OIHO3HAYHOI BiANOBIAHOCTI MiX 3HAYEHHAMH aHAJIOTOBOTO CHTHAIY Ta BXi[HOTO CHT-

Haimy ALl Mosxe OyTH JOCSTHYTO JIMIIEe CHHXPOHI3AI€I0 3 aHAJIOTOBUM CHTHAJIOM Ha KOKHIH KPYTOCTi, TOOTO
BU3HAYCHHSM I10YaTKOBOI (pa3M 4K iHTEpBay Yacy BiJl HEPILOro MEPEeTBOPEHHS Ha AaHiil KPyTOCTi 3a MepeTBo-
perum ALTI 3HaAYEHHSM BX1THOTO CUTHAIY.

PosrisHyTHI METOJ 103BOJIsIE IOBHICTIO BIIHOBUTH BX1JTHMI CHI'HAJI i BUKOPHCTATH HOTO JUIsi BUMIPIOBaH-
Hs1 XIT AIIIT 3a 1omoMOror MeTOIMK, CHeNialbHO PO3pPOOICHUX JUIsl IeTEPMIHOBAaHUX CHTHAJIB, aje (QyHKIiO-
HYBAaTH MPH IFOMY 3i CIIEKTPaJIbHO OaraTuM CHTHAJIOM BHIIPOOYBaHHS.

AHani3 npoaykruBHocTi Metony Bu3HavenHs XIT AT
O1iHIOBaHHS IPOAYKTHBHOCTI 3aIIPOITOHOBAHOTO METOIY IMPOBOANTHCS IUIIXOM aHAJI3y YHCIIa OTIeparii,
HEOOXiIHUX 11l 0OPOOIEHHs MAaCcHBiB MOCIiIOBHOCTEH {X j} i{y j} , Kl € OCHOBOIO peaJtizallii METO1y BU3HA-

gerHs XI1 ALII. [dns cratuctuanoro Merony Ha 6a3i [ITIBT BuxopucToByBacs Moau(ikoBaHHH METOA COPTY-
BaHHA maHuX [5 |. Kmacnunuit MeTox € oJHMM 3 METOJiB BHYTPINTHHOTO COpPTyBaHHsI. Moaugikariiss MeTomy

COpTYBaHHs BUKOPMCTOBY€ HasBHIiCTh MacuBa Bimikis AL {y j} j=l,.n i 6a3zyeThcsl Ha IPOBEZEHI ToTIEpe-
JTHEOTO OOPOOJICHHS TaHUX.

Hexait mocmimkyetbest 7 -po3psauauii AT Bimomi fioro TeoperndHi 2" KOJIOBUX KoMOiHamii. s Ha-
JISIHOCTI Hexall BOHM 3HAXOIATHCS B JIESKOMY MacHBi { ij} . OLiHIOETBCS YUCIIO Olepamii MOPIBHSIHHSA, SIKi

MOTPIOHO B cepenHbOMY Ul peanizauii wiei mpouenypu. s oTpuMaHHS JOCTOBIPHHX OLIHOK IPOBOJMIOCH
HAKOIIMYCHHS Ha KOKHY KOJOBY KOMOIHAIIIIO B CEPEIHROMY Q BITIKIB, J¢ Q 3aJICKUTH BiJl NPUHHATOTO PiBHS

nocrosiprocrti, T06to My, = O+ 2",
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Jlnst mepmioi komoBoi KombiHarii HeobximHo 3pobutH M ), TOpIBHAHB, IS APYroi B CEpeIHBOMY
(M cpy —1) nopisusiub, ans tpetsoi B cepenrbomy (M oy —20) ..., 11 nepeaocTaHHBOT KOLOBOT KOMOiHA-

uii — B cepeanbomy 20 TOpiBHAHD.
3aranpHe YUCIIO MOPIBHAHB JOPIBHIOE CyMi apu(METHYHOI IPOTPeCii:

B pPe3ysabTaTl JaHO1l NPOUEAYPHU OTPUMYETHCA YaCTKOBO BIOPSAAKOBAHA MOCIIIIOBHICTH {xi} 1 IIOBHICTIO

BIIOpsIAKOBaHA HOCJIiI[OBHiCTb {yl} . YacTtkoBa BHOpH,I[KOBaHiCTL TYT O3HayJae, 110 aHaJIOroBi 3HA4YCHHA, IO

BIANOBIIAIOTH OZHIH 1 Tiif ke KOJOBiit KOMOiHaLiT He Oy yTh YIIOPSIKOBaHI Mi’K cO0OI0.
[Ticns monepeaHbOro COPTYBaHHS 3aIyCKAETHCS METOJI KJIACUYHOTO COPTYBaHHs. 3Ba)Karouu Ha Te, 110 Oy-

JI0 IPOBEJICHO TIONEPE/IHE COPTYBAHHS, IIEPECTAHOBKH EIEMEHTIB {X; | OyLyTb IPOBOAMTHCH B CEPEMHI IPYIIH,

BiAIIOBIIHOT KOLOBOI KOMOIHAIT.
Jlnst BUKOHAHHS Ii€l POLEeypH Y BUIIAKy HEMOHOTOHHOT XapaKTepUCTUKU MIEPETBOPESHHS MPH PiBHI He-
MoHoToHHOCTI T 3 OMP ortiHkor0 3HH3Y YHCIIa OTeparliii Gye:

C,=052M, -0)0. (11)

Kopucrytouncs mumMu BUpa3aMu MOKHA OTPHMATH (GOPMYITy It OOYHCIICHHS 3araJbHOTO YHCiIa OTepariii
JUIs peajizanii 3anpornoHOBaHOTO METO/1Y y BUIIAJKy MOAN(IKOBAHOTO METOLY COPTYBAaHHS JaHUX

Coyy =C+Cy =05(Mpy, +20)2" = 1) +0,52M ¢y —30)30. (12)

OrmiHfOBaHHS MPOAYKTUBHOCTI 3aIPOIIOHOBAHOTO METOIY BHKOHAE€MO IUIAXOM IMOPIBHSHHSA HOTO 3 TicTO-
rpaMHUM MeTonoM Bu3HadeHHs XI1 Ha 6a3i CHHYCOITanbHOTO TECTOBOTO CHTHANY. 111 JaHOTO METOy 3arajbHe
YHCIIO orepaniit mopiBHIoE [ 4 |:

Jis oniHIOBaHHS SIKOCTI METOMIY MPOIMOHYETHCS BUKOPHCTOBYBATH KpUTEpilt e(peKTHBHOCTI, IO XapaKTe-
pH3y€E BUTPALI y HPOYKTUBHOCTI:

G="Cau (14)

HeoOxinHuii o0Ocsr BUOIpKH Ul TiCTOTPaMHOTO METOAY OLIHIOEThCs Tak. CepelHe 4YKMCiIo BIAIIKIB Hai-
MEHII IMOBIpPHHUX KOJIIB (cepenHix y rpadiky po3moainty) Uil CHHYCOIIM BU3HAYAETHCS 3 MOXMOKOIO, 1110 HE I1e-
pesumrye 0,1 OMP. [Ins Takoi moxuOku oocsar BHOIpKH HOPiBHIOE [ 4 |

[MincraBusmm (15) 1 (13) y Bupas (14) moxxHa oTpumatH 3HaueHHs! KoedinieHTa npoaykrusHocti. Ha pu-

CYHKY | mpeacTaBleHO 3alieKHICTh MPOAYKTUBHOCTI CTATUCTUYHOTO METONY Bu3HaueHHsS XII BiJ po3psaHOCTI
nmociimxyBanux ALTT.

ﬂso

50 1
40 o
30 q

20 4

o

o 5 10 15 20 25

PucyHok 1 — 3ayiexHICTh MPOTYKTUBHOCTI MeTOAY Bia po3psimHocti AIIT
Sk BuAHO 3 Tpadika JaHUI METO] XapaKTEPU3YEThCS BUCOKMMH MOKa3HUKAMU MPOJTYKTHBHOCTI OCOOINBO

st AT Benukoi po3psaHocTi. Takok HEOOXITHO MiTKPECIUTH SKCIPECHBHUN XapaKTep PO3TIITHYTOrO METO-
ny. OtiHIOBaHHS QYHKIIT “BXiJ-BHXiI~ TPOBOJIUTHCS OJHOYACHO y BCil cMy3i pocmimkysanoro ALIIT.
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BucnoBku

1. B pe3ynbTati MpoBeAEHOTO aHANI3y Pi3HUX TECTOBHUX CHUTHANIB, OCOOIMBOCTI SKUX BIUIMBAIOTH Ha e(ek-
tuBHICTh Bu3HaueHHs XI1 AIIIL, sik TecTOBHUI 3alPOIOHOBAHO MOCIIJOBHICTh TPUKYTHUX IMITYJIBCIB 3 BUIIAIKO-
BOIO TPHMBAJICTIO. BUKOHAHO JOCIHI/KEHHS CHEKTpalbHUX 1 cratucTiyHMX BinactuBoctei [ITIBT 3 miniiiHOrO
(hopMoOI0 IMITyJIbCY 3 METOIO HOTr0 MOXKJIMBOTO BHKOPHCTaHHS SIK BUIPOOYBAJILHOI'O CHTHAy IPU BH3HA4YEHHI
XIT AIII. IToka3ano, 0 JaHWi CUTHAJI Ma€ MEPEeBaru y MOPIBHIHHI 3 1HIIMMH TECTOBUMHU CHTHAJIaMH NP -
HamiuHux BumiproBaHHsax XII AIIIl, B rutani 3a0e3medeHHsT alcKBATHOCTI YMOB BHUMIPIOBaHHS YMOBaM HOro
peampHO ekciuryatarii. /loBegeHo, mo mpu piBHOMIpHIH AMCKpeTH3amii JAaHOTO TECTOBOTO CHUTHANY BiACYTHI
“ourTs” y BuxigHil nocmigoBaocTi ALIL.

2. 3anponoHoBaHmMit Metox nociimkenas ALl mo3Boiste giarHocTyBaTi HemoHOTOHHICTE XI1 AL B u-
HaMIYHOMY peXuMi (YHKIIIOHYBaHHS, a TaKoX BH3HAYaTH AW(EpeHIialbHy HENiHIHHICTh IIepeTBOPIOBAYA.
AnexBatHicTs Bu3HaueHHS XI1 ALIIT 00yMoBIIeHa MOXKIINBICTIO MOJICIOBAHHS PI3HUX TUHAMIYHHUX PEXKUMIB Ta
OJTHAKOBOIO KOHTPOJIGOBAHOIO JOCTOBIPHICTIO IS BCiX i ITMCKpeTHHX 3HadeHb. Lle 3abe3medyeTbes 3aBISKH
THYYKil KepoBaHOCTI ()OPMH E€HEPreTHMYHOrO CIIEKTpa BUIIPOOYBaJbHOTO CHTHANLYy Yy 3aJaHiii CMy3i 4acToT Ta
PIBHOMIPHOCTI pO3MOJITy 3Ha4€Hb TAKTOBOTO CHUTHAIY B pOOOYOMY Aiana3oHi.

4. BUKoHaHO OLIHIOBaHHS IPOJYKTHBHOCTI 3aIIPOIIOHOBAHOTO METOJy. Y MOPIBHSHHI 3 TiCTOrpaMHUM Me-
TOJOM Ha 0a3i CHHYCOiJaJbHOTO CHI'HAJy 3allPOIIOHOBAHUM METOJ| XapaKTepU3y€EThCsl BUIPALIEM Y IPOAYKTHB-
HocTi B 1,5 ... 48 pasiB 3anexHo Bix po3psaHocTi gociikyBanoro ALIIL. 3 ypaxyBaHHSM TOTO, 10 IPU KOHT-
poJTi Ha rapMOHIYHOMY CHT'HaJII HEOOX1JTHO 3HIMATH ricTorpamy po3moJily KO/iB Ha KUIbKOX 4acTOTax, a TAKOX,
BpPaxoBYIOUH T€, IO JUIs po3paxyHKy XII mpy BUKOPUCTAHHI TAPMOHIYHOTO CUTHAY MOTPiOHI CKIAIHIII 009H-
CJICHHSI, MO’KHA CTBEPUKYBATH, 110 3alIPOIIOHOBAHMI METOA J03BOJISIE OTPUMATH BUIPAI y Yaci e Ha MOpPsIIOK
BHIIUI, TIPU OJHOYACHOMY 3a0e3ledeHHI yMOB BUMIPIOBaHHS, aJeKBaTHUX PEATbHUM yYMOBaM EKCIUTyaTarlii
AIIL
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