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KiroueBBIM MOMEHTOM IIpU KOJMYECTBEHHOM aHANIM3€ KapTHH 3JIEKTPO(QOpEeTHIEeCKUX reien
BBICOKOTO pa3pelIeHHs], COAEpKaliX OO0JIbIIOe KOJMYECTBO T0JIOC, SIBIISICTCS yUET MO3HUIIOH-
HOro 3¢ deKkTa — 3aBHCUMOCTH HHTEHCHBHOCTH TIOJIOCHI OT €€ TOJIOKEeHHUS Ha rene. B nannoi
paboTe pa3BHUTHI [Ba METOMA, KOTOPHIE TIO3BOJIAIOT YYUTHIBATh TaKoi ¢ ¢pekT. OueHKy 3aBH-
CHMOCTH OTHOCHTEJBHBIX YacTOT Pa3pbIBOB MEXHYKJICOTHIHBIX CBSI3€H OT THIIA HyKJICOTHIIOB,
MOoTydaeMble NIPY aHalIn3e KapTuH paciuerienus pparmenros monekyn JJHK nox neiictBuem
yJIBTpa3ByKa WM XMMUYECKHX (aKTOPOB, IIPOBOIMIIH IIPHU MOMOIIH: &) TMHEHHO CKOJIB3SIIEr0
cpenHero; 6) onucaHus (yHKIUHM MO3UIIMOHHON 3aBUCHMOCTH KakK IIOJIMHOMA TPETheil cremne-
H1. O0a MeToa MPUBOAT K CXOIHBIM pe3ysibTaTaM. AHAIN3 PacCIleIUIeHNs] Pa3InyHbIX MOCIIe-
JoBaTesbHOCTEN 001mel uHoM Ooee 20 ThICSY HYKJICOTHAOB MO3BOJIMI YCTAaHOBUTH OTHOCH-
TeJIbHBIE YacTOThI Pa3phIBOB CBA3EH BO BcexX 16 MUHYKICOTHIAX, BCTPEYAIOIIMXCS B MOCIEA0BA-
tensHOCTH JIHK. YcTanoBneHo, 9To mpu yJabTpa3sByKOBOM BO3IEHCTBHH (ochoauddupHas
CBSI3b, PACIIOJIOXKEHHAsI MEK/Ty [TUTO3MHOM M TyaHHHOM, ITOJIBEPIaeTcsl paclleIUICHUIO 3HAYH-
TEJIFHO Yalle, YeM COOTBETCTBYIOUIME CBSA3M MEXIY NMPOYMMHU HYKJICOTHIAMH B ITOCIEIOBa-
TEJIHOCTH.

KawueBsblie cJao0Ba: yinpTpassykoBoe pacmeruienne JJHK, xordopmammonnas rerepo-
rearocts JIHK, samextpodopes Ha rejie, HO3UIHOHHAS CIICHUPHIHOCTD, QY TIPHHTHHT.

BBEJEHUE

Panee HamMu ObLI NIPEUIOKEH YKCIEPUMEHTAIBHBIM MOJX0, TO3BOJIIIOIINNA YCTAHOBUTD 3aBUCH-
MOCTb JIOKaJIbHOH KoH(opmManuu mosekyiasl JIHK oT ee HykieoTHaHOW MOCICIOBATEILHOCTH. MBI
MOKa3aJIH, YTO YacTOTa pa3pbIBoB caxapodocdarnoro octoBa JJHK mon neiictBuem ynbTpa3Byka OIfl-
penensieTcs mocienaoBaTeNbHOCTEI0 HykiaeoTunoB B JIHK [1] m oOHapyxumu, 9To CrOoCOOHOCTH
K pa3pbhIBaM 3aBHCHT OT JIOKAJTBHBIX CTPYKTYPHO-IHHAMHYeCKuX cBoricTB Mostekybl JIHK [ 2 ]. Takue
CBOICTBa SABISIOTCA BaXHBIM (DAaKTOPOM, ONPEACISIONIMM PETYJISIIUI0 IKCIPECCUU TeHOB (CM., Ha-
npumep, [ 3—6]). HemaBHO OBl pa3paboTaH 3KCHEPUMEHTANBHBIA METOM, MO3BOJSIONIHI 0OHApY-
JKUTb 3aBUCHMOCTb 4aCTOThI Pa3phlBOB caxapodocaTHOro 0CTOBA HEKOTOPHIMU HyKJI€a3aMU U XUMHU-
yecKuMH areHtamu oT koHpopmaruu JJHK [ 5]. AkTyanbHON cTaHOBHTCSA 3aaa4ya (pU3MUECKOro Kap-
TUpOBaHus perynatopubix yuactkoB JJHK, 1.e. Haxoxnenue yyactkos JIHK, koTopele y3HatoT dakto-
PBI TEHETHIECKOM dKcTpeccuu [ 6 | .

Amnanmusupys nanseie o pacuieriennd JJHK ¢ n3BecTHO# mocnenoBaTenbHOCTBIO, MBI HMEEM BO3-
MOKHOCTb C()OPMHUPOBATH 0a3y AAHHBIX pacUICIUICHUS! KOHKPETHBIX €€ YYaCTKOB M MOJIy4uTh HHpopMa-
LHUIO O HEOTHOPOIHOCTH JIOKAIbHBIX CTPYKTYPHO-IUHAMUYECKUX CBOMCTB ABoMHOM cinpanu JJTHK.

* E-mail: nech99@mail.ru
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Juns monydenus: naHHbIX o pacmeruiennu JIHK Hamu ObuT Mcmonib30BaH MeToJ| AnekTpodopesa
B JCHATYPUPYIOLIEM MOJUAKPIIAMHIHOM reje. Pacienisommuil XUMHUYECKU areHT Wil yIbTPa3BYK
BO3MelicTBOBAIM Ha PparMeHTH aByXxcrmpanbHoi JIHK ¢ m3BecTHOM mocieaoBaTeIbHOCTIO JITHHOM
HECKOJIBKO COTEH Map HYyKICOTHIOB. DPparMeHTHI COAEPKaIN PaInOaKTUBHYIO METKY Ha KOHIIE OJTHOM
u3 ueneil. [locme meHatypamuu QparMeHTOB peakIMOHHBIE CMECH HAHOCHIIM Ha renb. Pe3yibTaTsl
anekTpodopesa u MOCISAYIONUX IPOIEAYP SKCIIOHUPOBAHMSI, CKAHUPOBAHMSI M ITU(POBOH 00pabOTKH
M300pakeHUH 3aIMCHIBAIM B BUJIC MAaCCUBOB JTAHHBIX, COOTBETCTBYIOLINX OTICIBHBIM JOPOXKKAM Tre-
751, DIIEMEHTOM TaKOTO MacCHBa JJIs OJHOU TOPOXKKHU SIBISIETCS] 3HAYEHUE NHTEHCUBHOCTH MOJIOCHL NV,
KOTOpPOE MPOTIOPIIHOHAIEHO KOJMYECTBY ()parMeHTOB [UTMHOW B i HyKJICOTHIOB B PEaKIIMOHHOW CMECH.

OOBIYHO Ha I'eJIAX UMEETCS 1B P 1e(EKTOB, KOTOPBIC CUIIBHO OCTIOXKHSIIOT MEPEBOT JAHHBIX
B nudpoBoii popmar u nocnenyroiryo oopadoTky. HeoqHOPOAHOCTH TOJIIUHBI TENsl, MY3bIPEKH BO3-
JlyXa W TMPUCYTCTBUE PA3HBIX KOJIMYECTB COJEH B HAHOCHMBIX OOpaslax MPUBOIAT K MCKPHUBICHHIO
u nedopManui TOpOKEeK W K CMEMICHWIO MOJIOC Ha Pa3HBIX JOPOXKKaX OTHOCHTEIBHO APYT ApYTa.
B ucxomnom Medyenom ¢parmente JJTHK wacto uMeroTcs HEOONbIIUE TPUMECH IPYruX (parMeHTOB.
W3-3a moTeph, BRI3BAHHBIX OCAXJICHUEM Ha CTEHKaxX MPOOUPOK, pa3HbBIC TOPOKKH YacTO UMEKOT pas-
HYIO CyMMapHY HHT€HCHBHOCTb I10JIOC.

[Tpu npomomKUTENEHON (HU3NYECKON MIIH XUMUYECKOH 00paboTke MEeUYeHBIX (parMeHTOB MPOSIB-
nsieTcs 3G ekt "MBOMHOTO ynapa”, IpUBOIANINN K YBEIHUECHUIO B PEAKITMOHHONW CMECH JIOJIH KOPOT-
KHX MEUYEHBIX (pparMeHTOB, a MPHU YJIHTPA3BYKOBOM paclIeIIeHUH HaOoaeTcs emie u d3QpdekT "He-
IIETIJICHUST KOHIOB”: YYaCTKH, ONM3KUE K KOHIaM ()parMeHTa, PacHICTUISIOTCS C MEHBIIeH YacTOTOMH.
ITo mepe nBxXeHHS B Telie BCIeACTBHE TU(GYy3UHN TPOUCKXOANT PACIINPEHHUE ITOJIOC.

[Tepeuncnennnie HakTOPHI YKA3HIBAIOT HA CIOKHOCTh KOJIMYESCTBEHHOTO aHAJIN3a JTAHHBIX O pac-
merienun Monekynl JIHK ¢ ompeneneHHONW HYKICOTUIHOM MOCIENOBAaTENbHOCThIO. MHOIrOKpaTHO
MIPOBOJIS OJTHOTUITHBIC IKCIICPUMEHTHI, MOKHO JTOOUTHCS IMOJIY4YEHUsS "HIealIbHOTO Telis”, CTaHIapTH-
3UpOBATh U YUECTh BIHUSIHHE OONBIIMHCTBA Pusndeckux (akropoB. Omuako mns moaekyn JJHK ¢ mpy-
TUMH TIOCJIEIOBATEIFHOCTIMHI HYKJICOTHIO0B HEOOXOAWMO 3aHOBO TOBTOPATH Mombop ycnoswid. [Ipu
ATOM OCTAeTCs HEePEIIEHHON Mpo0iieMa CPAaBHEHUS SKCIICPUMEHTAIBHBIX JTAHHBIX, TOJyYEHHBIX B pa3-
HBIX CEpUAX SKCHEpUMEHTOB. [[03TOMY aKkTyalbHOH 3aiaueil sIBISIETCS MOUCK aJEKBAaTHBIX METOIOB
aHaJIM3a TaKUX SKCIEPUMEHTAIBHBIX JaHHBIX.

AHAJIA3 NNOJIMAKPUJIAMUJIHBIX FEJENA

Ha puc. 1 npuBenens! n300pakeHus MOJMAKPHIIAMUAHBIX Telel, MOJlyYeHHbIE B pe3ysbTaTe pas-
JeNICHHs] pEeaKMOHHBIX cMecel paInoakTUBHO MedeHbIX (parmenToB JJHK mocne xumuueckoro pac-
IICTUICHUSI 110 ITypHHAaM (a) U mociie 00Iy4YeHus yAbTPa3ByKoM (0) IpH pa3sHOM BPEMEHHU BO3ICHCTBUS.
[ mepeBosa KapTHH pacileIvieHus B nudpoByo ¢popMy HaMH ObUIa HCIOJIb30BAHA KOMIIBIOTEPHAs
nporpamma SAFA, pa3paborannas rpynmnoii 3 Ctenadopackoro yausepcutera [ 7 . Ota nporpamma
MIO3BOJISICT TIOCJIE KOPPEKTUPOBKU (POPMBI TPEKOB TOPOXKEK T'eJIsl BHIUNCIIATH HHTEHCHBHOCTH BCEX IO-
JIOC Ha BCEX JIOPOXKKAX M COOTHOCHUTH 3TH II0JIOCHI C 3aJaHHOM [10CIe0BAaTEIbHOCThIO HYKJICOTHIOB.

Xumuueckoe paciiervieane JIHK mMypaBbuHON KUCIOTOH B MpUCYTCTBUHM nudeHMIaMuHa | 8 |
BBI3BIBACT MOTEPIO MMyPHHOBOI'O OCHOBAaHUS B MeCTe pacuieryieHus. TakuM o0pa3oM, MOJOCH Ha J0-
poxkax /I—I10 (cm. puc. 1, a) u nopoxke A+G (cM. puc. 1, 6) — 3TO OIUTOHYKICOTHIBI 0€3 KOHIIEBO-
ro IypHHa.

[TogBmxHOCTH PparMEHTOB HETMHEHHO 3aBUCHT OT UX MOJICKYJISIPHON Macchl, CyYMMapHOTO 3apsi-
Ja ¥ OT moTHocTH rens. Ilpu paznenennn ¢GpparMeHTOB MIMPHHA MOJIOCH 3aBUCUT OT PACCTOSIHUSA, KO-
TOpPOE COOTBETCTBYIOIIMH (hparMeHT HpoXoauT B reie. PparMeHTHl MEHbLICH [UIMHBI NPOXOAAT
Ooublee paccTosHEE W 00pa3yroT Oojiee MIMPOKUE TOJNOCH], TAKHM 00pa3oM, HHTEHCHBHOCTh TOJIOC
OKa3bIBAeTCs TO3UIHOHHO-IETEPMUHUPOBAHHON. [IJI1 OLEHKH 3TOTO SBJICHUS HaMHU OBbLIM MpOaHANIHU-
3UPOBaHbl PE3yJIbTAThl XMUMHUUYECKOI'O pPaCIlEIUICHUs (hParMEeHTOB IO IIypHHAM IIPU TaKOM BPEMEHHU
peaxiuu, Kornaa siBjieHne "nBoitHoro ynapa” npeHeOpexxuMo maino. [Ipu xummaeckoit o6paboTke Be-
POSITHOCTh PACIICIUIEHUs] KOHKPETHOIO HYKJICOTHIA HE 3aBHCUT OT €ro IOJIOKEHHs BO (pparmeHre
JHK. OnHako oka3ajioch, 4TO TMOCIE pa3feiCHus] B yKa3aHHBIX Ha puC. | YCIOBHUSIX MHTCHCUBHOCTH
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Puc. 1. IIpodumn pacuienenns ¢pparmentos JTHK B 6%-M neHaTypupyromeM NOIHAKPAIAMIIHOM Tele:
a — pe3yJbTaThl XMMHYECKOTO pacllelyIeHus Mo IypuHaMm: nopoxkka I — ¢parmeHT 6e3 o0paboTku, nopoxku 2—I10 —
00paboTKa MypaBbUHOW KHUCIOTOI B pucyTcTBUM Audenmiamuna B Teuenun 15, 30 ¢, 1, 2, 4, 8, 16, 32 u 64 Mun cooTBeT-
CTBEHHO. B mnpaBoii yacTu pucyHKa NoKa3aH yBEIMYEHHbIH y4acTOK Ielisl ¥ NPUBEJEHA COOTBETCTBYIOIIAs €My NOCIe0Ba-
TENBHOCTh; 6 — Pe3yNbTaThl 00pabOTKH yIABTPa3ByKoM ¢ yactoTo 22 kI'm: mopoxka /| — dparmenT 6e3 oOpaboTkH, 2 —
XHUMHYECKOe pacIieluieHne 1o mypuHam, 3, 4, 5 — oOmydeHue ¢parmeHTa ynsTpa3BykoM 4, 8 u 16 MHH COOTBETCTBCHHO.
B npaBoii yacTi pucyHKa NOKa3aH yBeJIHIEHHBIH Y4aCTOK T'eJisl M IIPUBE/ICHA COOTBETCTBYIONIAsl €My IT0CIEA0BATEILHOCTD

moJioc B paiioHax uH 50-ro u 250-r0 HYKJICOTHIOB CHIIBHO Pa3in4yaliuch. DTOT (PaKT CBUICTEIIBCT-
BYET O TOM, YTO UMEET MECTO IMO3UIIMOHHBIN 3PQEKT: MPH PErUCTPAINH TOJ0C, CONEPKAIINX OJUHA-
KOBOE KOJIMYECTBO PaJHOAaKTHBHOW METKH, MHTCHCHBHOCTH 3aCBEUMBAHUS (DIyOpPECIIEHTHOTO dKpaHa
3aBHCUT OT HIMPHHBI TIOJIOCHI (KOTOpPasi, B CBOKO OUepeib, ONPEACISCTCS MOJIOKSHUEM TI0JIOCH Ha Telie).

AHanu3 ToJoC Ha JOPOXKKaX, MONydYeHHBIX rmocie obiayderus monekyinsl JJTHK ympTpazBykom
B TeueHne 4, 8 n 16 MuH mokaszan (cM. puc. 1, 6), 9To mpu yBeIMUEHUH BpEeMEHH OOIydYeHUs] HHTEH-
CUBHOCTbH PACIICIUICHUS YBEJIMYWIIACh, OJHAKO OTHOIICHHE MHTEHCHUBHOCTEH MOJIOC APYr K APYry
IOYTH HE M3MEHMJIOCh. B 3TOM cimydae orcyTcTByeT "addexT nBoitHOro yaapa”, Ho HabmogaeTcs sp-
KO BBEIpQXXCHHBIN KpaeBoil 3pdekT: xoHibl Monekyasl JIHK, kak BUIHO U3 pUCYHKA, PaCHICTIISIOTCS
3HAYUTENBHO Ci1adee, YeM ee CepenHa.
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AHAJIN3 ITPU ITIOMOIIH "CKOJIB3AIIEI'O OKHA"

3Ha‘l€HI/IC HUHTCHCUBHOCTH I10JIOCHI ]\7, Ha JOPOXKKE MPONOPHUOHAIBHO KOHICHTpAIUU (bpaFMCH-
Ta, 3aKaHYHUBAIOIICTrOCsA I-M HYKJICOTUAOM. LIT06I>I YUCCTh COCTABJIAIOLIYI0O MHTCHCUBHOCTH, 3aBUC-
YO OT ITOJIOXKEHHUA ITOJIOCHI HA TOPOKKE, BBEAEM B PAaCCMOTPEHUC BCINYUHY 7; — OTHOCUTCIIBHYIO
HWHTCHCHUBHOCTH IIOJIOCHI, COOTBECTCTBYIOIIYIO (I)paI‘MCHTy HHHHOﬁ i HYKJICOTHIOB Cpean (I)paFMeHTOB,
UMEIOINX JJTHHBI OT [ — k 110 i + k HyKJICOTH/IOB:
2k +1

=N (1)

2
Nijp + Nijyp +-o o+ Nigy

rae N; — MHTEHCHBHOCTH ITOJIOCHI ()parMeHTa JUJIMHOM i HYyKJIeoTHAOB; 2k + 1 — pasmep "okHa”,
B LICHTPE KOTOPOT0 HAXOJUTCSl COOTBETCTBYIOIIAs 3TOMY (hparMeHTy mosoca (i > k). Takas npouenypa
[O3BOJIAECT YYECTh Pa3iIMyis B MHTCHCUBHOCTH JOPOXKEK HA Pa3HBIX IeJIX, & TAKXKe HO3UIHMOHHbIC
a¢dexrsl. BappupoBanue BennuuHbl "OKHA" MOKa3aj0, YTO AJS YJIbTPa3BYKOBOI'O pacIICIICHUs OIl-
TUMaJbHOM fABNsAeTcs BenuunHa B 31 HykmeoTun (k= 15): ymMeHblIeHHE 3TOW BENMYUHBI IMPUBOIUT
K YBEJIMYEHHIO pa30dpoca AaHHbBIX, a AajbHEHIee YBEIMUCHNUE IPAKTHUECKH HE CKa3bIBACTCS Ha MOJY-
YEHHBIX 3HAYCHUSX 7; (HO YMEHBIIAET YHCIIO JAHHBIX, TTOMydYaeMbIX "Ha BRIX0/E” TOCIEC MPOBEACHUS
TaKOTr'0 aHaJIN3a).

AHAJIN3 ITPU IOMOIIUA "METOJA TIOJIMHOMA"

3aBHUCHMOCTh BETMYMHBI HHTEHCHUBHOCTH N; OT JUIMHBI (hparMeHTa i MOXKET OBITh TpeACTaBIeHa
KaK MoJIMHOMHaIbHasl. B mpocteiiineM citydae 3T0 MOJIMHOM TPEThel CTENeHHU (B T0JIb3y Yero TOBOPUT
acuMMmeTpus pacineruienns monekyisl JIHK ynpTpassykom o amuse [ 2 ]):
N, = R;(ai® +bi® +ci+d), )
rae a, b, ¢, d — Ko3PPUIHEHTH MONIMHOMA; R; — OTHOCHTENIbHAsI MHTEHCUBHOCTD i-i MONOCHI (71
"MeToaa mojauHoMa”).
Koaddummentst nmomuaoma a, b, ¢ u d onpenensatorcs npu momomy MHK, B KoTopoM MHUHHMU-
3UPYETCs CyMMa KBaJlpaTOB OTKJIOHEHHS BeIMUWH {N;} OT COOTBETCTBYIOIIMX 3HAYCHUU MOJIMHOMA
(ai® + bi* + ci + d). Tlocne Toro, Kak Ko3(hGUIMEHTH! OIMHOMA ONpeeneHbl, H3 (3) MOXKHO BBIUHC-

JINTH BEJIMYUHEI R;:

R = ol 3)

1 . . . °

ai’ +bi> +ci+d
Jlaee MBI OymeM Ha3bIBaTh METOJ, MO3BOJISIONINN BBIYUCIHTH BETHYMHBI R; TIPH MTOMOIIN arl-
MPOKCUMAIUU MO3UIMOHHON 3aBUCUMOCTU ;, "METOIOM HOJMHOMA", a METOJ, MO3BOJISIOIINI BBI-

YUCJIATH BEJIMYUHEI #; IIPU TOMOIIHU CKOJB3AMICTO OKHA — ”MGTOZ[OM CKOJIB31ICTO okHa'.

CPABHEHUE METOAOB

Ji XMMIYecKoro pacuieruieHus onndpoBaHHbIe TOpokku 2—I1 () Ha puc. 1, a mocrne fAeneHns Ha
CPEIHIOI0 BEIMYMHY WHTEHCHBHOCTH TOJOCHI M THOCiexyromeid oOpaboTKK MPH MOMOIIM OJAHOTO U3
NPEAJIOKECHHBIX METOJIOB JOJDKHBI 1aBaTh CXOIHBbIE 3HAYCHHS OTHOCHUTEIBHON MHTCHCHUBHOCTH IJIS
KaXJI0i KOHKPETHOW MOJIOCHl. MOXKHO OKHIAATh, YTO AOPOKKU, KOTOPbIE OTIMYAIOTCS Pa3HbIM KOJIU-
YECTBOM METKHM WJIM pa3HbIM BpEMEHEM 3KCIIOHHPOBAHHUS, OyIyT Mocie MpUMEHEHHU OJHOTO U3 Mpel-
JIOKEHHBIX METOJIOB HMPUBOJUTH K OJNIM3KUM 3HAYEHUSIM OTHOCHTEIBHBIX MHTCHCHUBHOCTEH I BCEX
noJ0c (TIOJIHOCTBIO TH 3HAYEHHUSI HE MOTYT COBIAAATh, TaK Kak d(¢dekT "nBoitHoro yaapa” JaHHBIMU
METOAAaMH MOKET KOMIIEHCHPOBAThCS JIUIIb OTYACTH).

OTtnrune OTHOCUTENIHON MHTEHCUBHOCTH IIOJIOCHI U3 OJHOW AOPOKKU OT OTHOCUTEIbHOW HHTEH-
CHUBHOCTH COOTBETCTBYIOLIEH IMOJIOCHI U3 IPYTOi TOPOKKH, OOHAPYKEHHOE TOC)Ie MPUMEHEHUS OJHO-
ro METo/a K 00€UM IOpOKKaM, MOKET CBUIETENbCTBOBAThH KaK O 3arpsA3HEHUH TOPOXKEK, TaK U O CIO-
COOHOCTH TaHHOTO METOJIa YIUTHIBATEH MTO3UITHOHHBIC 2 (HEKTHI.

Ha puc. 2 npuBeneHs! naHHbIE U ABYX JOPOXKEK, COOTBETCTBYIOLINX XUMHUUECKOMY pacllierie-
Huto (cM. puc. 1, a, nopoxku 3 u §) 10 06paboTku (a U 6) U Mocie IPUMEHEHHS "MeTo1a CKOJIb3sIIIe-
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Puc. 2. IHTeHCHBHOCTD TI0JIOC Tellb-3NeKTpodopesa Puc. 3. IHTEHCUBHOCTD TI0JIOC TeNb-JIeKTpodopesa
s xumudeckoro pacmierienns JHK (e, puc. Ut yiasTpasBykoBoro pacmeruierns JJHK (eum. puc.

1, a): 1, 6):
a v 6 coOTBETCTBYIOT BpeMeHaMm obpabdotku 30 ¢ u 16 muH, a — BEJIMYMHBl MHTEHCHBHOCTEH IOJIOC AOPOXKKU 4 0e3
6 — 3Ha4yeHMUs OTHOCUTENIbHBIX MHTEHCUBHOCTEH IOCIE NPeABAPUTEIILHON 00pabOTKH, O, 6 — 3HAYEHUS] OTHOCH-
00pabOTKN JaHHBIX Ha pHC.2, 6 MpHU TOMOIIM METoJa TEJFHOW MHTEHCHBHOCTH TIOCiie 00pabOTKM JaHHBIX MPH
CKOJIB3AIIETO CPEAHETO IIOMOIIM METOZA CKOJB3AIICro OKHAa M METOJA IIOJHMHOMA-

COOTBCTCTBEHHO

ro okHa". BHIIHO, 9TO 3TOT METO[ IMO3BOJISET, IT0 KPaHEH Mepe YaCTHIHO, KOMIICHCHPOBATh 3P QeKT
"nBoMHOrO ynapa”. Ha puc.3 npuBeneHbl NaHHbIC, MONTYYEHHBbIE MPU CKAHUPOBAHUM NTOPOKKU 4
(cM. puc. 1, 6), COOTBETCTBYIOIICH YIBTPa3ByKOBOMY paclIeIICHHIO (a — 0e3 00paboTku, 6 U 6 —
mocje y4yera MO3UIMOHHBIX 3()(EKTOB IMPH MOMOIIY METOAA CKOJB3SIIET0 OKHA M METOAA MOJIWHOMA
COOTBETCTBEHHO). BuaHO, 9T0 00a METOAa MPUBOISAT MPHUMEPHO K OTMHAKOBBIM PE3yIbTaTaM.

MBI CpaBHHIIM 3TH METOIBI CIEeAYIOUIMM 00pa3oM: pacCMOTPEN 3HAYEHHS] OTHOCHTEILHON WH-
TEHCHBHOCTH, 3aTE€M PAaCCUNTAIM CpeIHUE 3HAUYCHHUS NHTCHCUBHOCTH Ka)KAOH IOJIOCHI sl NIEBSTH J10-
POXEK, COOTBETCTBYIOIINX XHMHUYECKOMY COOTBETCTBEHHO pacmieruieHnto (cM. puc. 1, a), u cpenHe-
KBaJ[paTH4YHbIe OTKIOHEHUs. CyMMHUpYsl BCE OTKJIOHEHHS, Mbl MOJMYUHIN BEIMYMHY, XapaKTepPH3YIO-
Y0 CITIOCOOHOCTh MeTo/1a "cBecTH” BCE MaHHBIE B OJHY "CTaHIAPTHU3UPOBAHHYIO” TOPOKKY CO Cpel-
HUMH 3HaYCHHUSMH OTHOCUTEIBHOW MHTEHCHBHOCTH IIOJIOC. AHAJIOTHYHYIO MPOLEAYPY MpPOBETH A
JIAHHBIX TI0 YIIBTPa3BYKOBOMY pacHIeIUIeHH0 (cM. puc. 1, 6). Pe3ynbTaThl CpaBHEHHUS MPEICTaBICHEI
B TaOu. 1. 3aech mpuBeACHBI 3HAYCHNS CPEAHUX KBAJAPATHYHBIX OTKIIOHEHUH, MTOMTyYEeHHBIX TIPHA CpPaB-
HEHHH JOPOKEK MPH IMOMOIIY METOa CKOJB3AIIEro OKHA U METO/IA TIOJINHOMA.

3y — ()?
j=1

m(m—1)
r1e m — YUCI0 AOPOXKEK; () — YHCIO PacCMAaTPUBAEMBIX IOJIOC B JOPOXKKE; BEIMUMHA X;; — 3HaAUeE-
HHME OTHOCUTEJIbHOW MHTEHCHBHOCTH i-H TOJIOCHI j-H TOPOKKH (1714 i-i MOJOCH X;; COOTBETCTBYET OT-

b

1l
—
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Tabunuma 1 Taonuma 2

CpaeHeHue Memodos ananusa OmuocumenvHble 4YaCmOmbl paspwvlea ceszeti c 5' KOHYa

T sossetiersin | o D OmM PA3TUYHBIX HYKIEOMUOO08
Ha Mofekyny | o | Meron ckoie- | Meton OTHOCHTEIILHBIE YACTOTHI
AHK 3SI1IeT0 OKHA | MOJMHOMA Tum Ynco paspbiBa
HYKJICOTH]IA | HYKICOTUAOB [ MeTo CKOJIb- Meron
XUMHUYECKOE 2 1 2 2 1 . 14 23 ,80 3SIETO OKHA IIOJIMHOMA
pacuieniesue
YbTpasByk 162 6,02 5,99 A 38 0,88 £0,20 | 0,86 £0,22
. C 39 1,34 £0,43 | 1,28 £0,45
HOCHUTCIIBHOM HMHTCHCUBHOCTH 7; JIsI MCTOOA G 55 095+0.18 | 092 +0.18
CKOJB3AIIEr0 OKHA M OTHOCHUTEIHHOW HWHTEH- D SN
T 30 0,89 +0,15 |1 0,86 0,16

CUBHOCTU R; /Ji1 MeTOoAa MOJUHOMA); (X;) —
CpeaHee Mo BCEM m JOPOXKKaM 3HaUEHHE OTHO-
CUTEIFHOW WHTCHCUBHOCTH i-H TOJIOCHI.

MeToz CKOMB3AIIETO OKHA ITOCIE MPUMEHEHHUS K JaHHBIM M0 XUMHYECKOMY PaCIISIUICHUIO IS
JEBSITU JOPOXKEK MPUBOIUT K HECKOJIIBKO MEHBIIEMY CPEIHEKBAIPaTHIHOMY OTKIOHEHHUIO, YEM METO]
nomHOMa (pa3Huma coctaBiger npumepHo 10 %), B To BpeMs Kak NpUMeHeHHe O0OWX METOJOB
K JJaHHBIM IO YJbTpa3BykoBoMy pacuieruienuto JIHK maer mpuMepHO oaMHaKoOBbIe 3HAUEHUS] TaKUX
oTKJIoHeHHH. Yuet crieruduunoctu paciieruienus JJHK ynptpaszsykom (cM. [ 2 ]) mo3BonisieT npu mo-
MOIIU TIPOLEAYPHI CAMOCOTIIACOBAHMSI YMEHBIIUTh CPEIHEKBAPATUYHOE OTKJIOHEHHE JUII METOoia
nosmaoMa Ha 20 %.

Cnenmyer 3aMeTHTh, YTO PACXOXKJACHUE B 3HAYCHHSX CPCEAHUX KBAJPATUYHBIX OTKIOHCHUU
(cM. Tabn. 1) mpu cpaBHEHMH METOJOB XapaKTepHu3yeT He "OmUOO0YHOCTH” TOTO WJIM MHOTO METO[a,
a ero crnocoOHOCTh KOMIEHCHPOBATH MO3WUIIMOHHBIE ((EKThl M CTaHAApTHU3UPOBaTh JaHHBIE. O0a
MeTOJIa TAIOT 37IeCh IPIMEPHO OJIMHAKOBBIE PE3YIIbTATHI.

HenocraTkoM MeToma CKONB3SIIETO OKHA SIBISIETCS TO, YTO MPH €ro NMpUMEHEHWH 0a3a Havaib-
HBIX JAHHBIX MHTCHCHUBHOCTEH CyKaeTcs (¢ KaXIoro KoHIma (parmMedTa "mponagaroT” JaHHBIE, COOT-
BETCTBYIOIIEE MONYIIMPHUHE OKHA, CM. PUC. 2, 6 U1 3, 0).

[Ipu moMomy OMHMCaHHBIX BEIIIE METOIOB HA OCHOBAHMH aHANN3a JAHHBIX TI0 PACIIEIUICHUIO OI-
Horo ¢parmenta JJHK ynbrpasBykom (mopoxka 4 Ha puc. 1, 6), MBI TIOJyYWIIM TaK)Ke BETHYUHBI OT-
HOCHUTEILHBIX YacTOT pa3pbiBa pochoamdPupHEIX CBA3EH, pacooKeHHBIX ¢ 5’ koHma ot 4, T, Gu C
HYKJICOTH]IOB (TabII. 2).

3aMeTuM, 4TO 3TH JaHHBIE KOPPEIHPYIOT C JaHHBIMH, IOJyYeHHBIMA HaMu B pabote [2] mpu
OIIEHKE OTHOCHTEIFHBIX YaCTOT Pa3phbiBa CBs3ei MEeXIy pa3HbIMU JUHYKICOTHAAMH MTPH BO3EHCTBUH
yJbTpa3ByKa (B 3TOM pabOTe MpH MOMOIIK METOJIa CKOJIB3SIIEro OkHa Obliia 00paboTaHa 0a3a TaHHBIX
o pacmeruieHuto 2500 THHYKIICOTHIOB).

PE3YJIbTATHBI AHAJIM3A PACHIEIVIEHUSA THK

Beimie MbI mokasanu, 4To 00a MCIIOIb30BaHHBIX HAMU METO/A aHaJIM3a KapTHH pacllenyIeHus a-
10T IPUMEPHO OAMHAKOBBIE PEe3yIbTaThl. MBI IPUMEHUIN METO CKOJIB3SIIETO CPEIHEr0 C OKHOM B 31
HYKJICOTH] AJs aHanu3a 0a3bl JaHHBIX Mo pacuieruieHuio 20 588 OUHYKIEOTHAOB. DKCIEPHUMEHTHI
mpoBOAWIKCE B cTaHAapTHBIX ycnoBusx 0,1 M NaOAc, pH 6.0 (Meroauka mony4enus u oOpabOTKH
JIAaHHBIX omucaHa B paborax [ 1,2]). B Tabm. 3 npuBeneHbl 3HaYEHUS OTHOCHTEIHLHOW YacTOTHI pas3-
priBa hochonnddupHbIX cBsizel B 16 BOZMOXKHBIX TUHYKJIEOTHAax, BcTpevaromuxcs B JJHK. Cymmu-
poBaHbl nanHble 11 138 moposkek pasHBIX Tejiel (4acTh MmocienoBaTeNbHOCTEH (parMeHTOB mepe-
KpBIBAJIACH).

W3 mpuenenHoit Tabn. cnenyer, uro auaykieotun 5'-CpG-3' pacmieruisieTcss mpu oOIydeHUH
YJIBTPa3ByKOM IIOYTH B IIOJITOpA pasa yalle, YeM BCe APYIHe AUHYKICOTHIb! (CO 3HAUMMOM cTaTtude-
CKO# JIOCTOBEPHOCTHIO). B 1ienoM crienyer 3akimouuTh, 4to dochoaudpupHas cBs3b, CASAYIONIAs 3a
caxapoM LUTO3MHA, B HaUOOJIbIIEH CTENEeHN MOABEP)KEHA Pa3phiBy NPH YJIBTPa3ByKOBOH 00paboTKe.
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Tabnuma 3

OmunocumensHble 4YaCMoOmyl pazpvléa CesA3ell pasHblX OUHYKIeOMUO08

TI/IH LII/IC.HO Cpem{ee 3Ha‘IeHE/Ie MI/IHI/IMB.J'H)HI:IC U MaKCI/IMaJ'HzHI)Ie CTaHZlapTHOC
HyKHEOTI/IZIa Z[I/IHyKHeoTI/IZ[OB OTHOCHUTCIIBHON 3HAYCHUSI OTHOCHUTCIIBHOU OTKJIOHEHIUE
YacCTOThI pa3pLIBa YaCTOThI pa3pLIBa
AA 1636 0,919 0,570; 1,289 0,129
AC 1076 0,913 0,574; 1,242 0,128
AG 1028 0,900 0,575; 1,266 0,124
AT 1374 0,904 0,590; 1,257 0,119
cA 1265 1,160 0,686; 1,829 0,209
cC 1141 1,007 0,646; 1,416 0,144
CcG 1230 1,444 0,823; 2,627 0,334
CT 1077 1,130 0,714; 1,718 0,198
GA 1153 0,970 0,620; 1,359 0,133
GC 1317 0,954 0,554; 1,368 0,146
GG 1168 0,922 0,584; 1,312 0,145
GT 1101 0,952 0,623; 1,327 0,126
T4 1065 0,973 0,670; 1,297 0,120
TC 1173 0,912 0,532; 1,262 0,131
TG 1305 0,979 0,645; 1,361 0,126
T 1672 0,932 0,616; 1,275 0,127

MOXHO TPEINONI0KHUTh, YTO 3TO CBSA3aHO C JIOKAJHHBIMU CTPYKTYpPHO-IMHAMUYECKHIMH CBOWCTBAMHU
neortHoi cnmpanu JJHK. Ha puc. 4 mokazan ydactok caxapodocdaraoro ocrosa JJHK, myrkTupom
MOKAa3aHBbI CBSI3H, IO OJTHON M3 KOTOPBIX MPOUCXOIUT PacIeTUICHUE TUHYKICOTHAA.

B nmanHoii paboTe paccMOTpeHBI METOIBI KOJTHYECTBEHHOI 00paboTKH 31eKTpOdOpPEeTHIECKUX Te-
JIel BBICOKOTO pa3pemieH s, II03BOISIOIINE YCTPAHUTD MTO3UIIOHHO-IETEPMIHUPOBAHHBIE HCKAKEHUS
B 3HAUCHHAX MHTCHCUBHOCTEW MOJIoCc Ha refie. Hamu MCIONb30BaHbl METO/BI CKOJIB3SIIETO CPEIHETO
¥ METOJ ONHMCaHHs MO3MIMOHHOW 3aBUCHMOCTH NPH MOMOIIM MoJnHOMa. OTMEYeHa BO3MOXKHOCTb
KOMIICHCAIlMH SIBIEHUS "NBOMHOrO yaapa” B pe3ysibTaTe NMPUMEHEHUS yKa3aHHBIX MeToqoB. [lomyue-
HBI OLIEHKH OTHOCHTENBHBIX YaCTOT Pa3phiBa Pa3INYHBIX MEKHYKICOTUIHBIX CBs3el. Pa3priBbI caxa-
podocdarroro ocrora monekynbl JIHK mpoucxoasaT gamie Bcero mo GochoamdGpupHOit CBI3H, coenu-
HSIOIICH MTO3WH U TyaHuH (B HanpasieHuu 5'-CpG-3').

DKCIepUMEeHTATbHBIE MaTepraIbl 1 METOIBI H3JI0XKEHBI B padorax [ 1,2 ].

Pabora BeITIONTHEHA TTpU UHAHCOBOHW TOAEpKKe rpaHToB Poccuiickoro donma dhyHmamenTams-
HbeIX uccnenoBanmii (07-04-01031, 07-03-00492 u 08-04-01739) u [Iporpammsr Ilpe3snanyma PAH mo
MOJICKYJISIPHOM U KJIIETOYHON OMOJIOTHH.

Puc. 4. ®parment caxapodocharnoii menm JHK.
[IyHKTHpPOM TOKa3aHBI CBSI3U, MO KOTOPBIM MOXKET
05 npoucxoauTh pacmemienue JJHK
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