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CVBMIZIJIJII!IMETPOBBIK CIIEKTP
n ME?KMOJIERYJIHPHBIE TIAPAMETPBI

A. B. Bypenun, A. H. Baawdos, JI. H. Tepumeiin, E. H. Kapakut,
A. @. Kpynnos, sd o Bi Macaoéckuil I C. M. Ilanun

HcenenoBanne CIEKTPOB [IOTIONIeHNS MOJIeKRYI KOTePEeHTHEIME MeTo/aMu 1 CyOMIILIH-
MeTpOBOII 00IaCTH uMeeT PA MpeuMylects 10 CpaBHEHHIO C AHAJOTIHEIMI HCCIIe/l0Ba~
auaMun B Oonee ANMHHEOBOIHOBOM [manasose 1, B qaCTHOCTH, IO3BOJISET yTOYHATD BIUAHNE
HOIKECTKOCTH MOJIEKYJIbt Ha ee BpamaTeanmﬁ cmextp (1. BrGop A BTOM nean BpaIma-
TePHOT0 CIEKTPA TOTJIOMeHNs JTHHEHO MOJIEKYIH N14,01, HaxofAImencs B OCHOBHOM
KoJIe6aTeLHOM COCTOAHIH, 06ycaoBIeH IPOCTOTOM TOCTPOeHHS aJleKBATHOIL Teope'mqecnoﬁ
MOJenH, 9T0 fiaeT BO3MOKHOCTH OJIHOBPEMEHHO OIeHATH XapaKTePHCTIKIL JCIOITb30BABIIEHCA
cy6mnnmewponoﬁ ammaparyph.

1. CmeKkTpajbHbe JUHHI sak@CcH a30Ta N0 pabofainch B JANAIasone 301+
=478 T'riy IpH T@BJIeHI mopAgKa 0.5 TOp € MOMOIIBIO pannocnempocﬂona ¢ aKyCTHIeCKIM
JIeTEKTOPOM 2], B KOTOPOM qaCTOTA MCTOYHUKA na3TydeHus — cyﬁmnnnnme'rponoﬁ JIaMIIBL
0GpaTHOM BOJIHEL OB — GruTa CTAOMIN3EpOBaHa IO rapMOHIKe OIOPHOTO nmepecTpan-
BaeMOTo reHepaTopa pa;mo:mauaaona (104—‘,—108 Mri) CreTeMOi YaCTOTHOI aBTOMOZICTPONKI

qaCTOTH TOPAAKA HEeCKOJNBKUX Merarepi. TapMOHAKA OMOPHOTO remepaTopa B CY
MeTpOBOM JlHalasoHe mojIydazach ¢ MOMOMIBIO [ENOTKA YMHOZREHI gaCTOTH THIA
B KOTOpOil MpHEMEHAIACH dasosast ABTOTOICTPOIIKA JACTOTHL (®ATIY) Ha BCEX ©
YMHOKEHIA. YacroTa OMOPHOTO reEeparopa, ciiefloBaTeNlbHo, I cyGMuITIIMeTPOL

MOyampoBasach ¢ aacroToi 180 IIl i MeIeHHO mepecTpamBaach mo AmanasoHy. s
qacTOTHL cyﬁmmnnme'rponoﬁ JIOB BHOMpazach MEHbIIe I PUHBL cnempan;ioﬁ JINHAH,

(UAID) [4]. Crabmimaanus [O3BOIMIA yeTpaHuTh TPHCY I JIOB mapasuTHHIL 6paamn
MEILII-
%
1
B

7. . CATHAJI 0T JUHUH opmnponancﬂ B BUE }II’ICKpKM]ZlH&U,HOHHOﬁ KpﬂBOﬁ. aTeJIbHO

gacTOTAa OMOPHOTO reEeparopa BHICTABJIATACH TAKAM 006pasoM, qT00H BEl HIXOTHOTO
cprHANA PABHANACH HYIIO (aro cOOTBETCTBYET HACTPOIKe JIOB =Ha IeHT
Jach DIEKTPOHHOCTETHHIM qaCTOTOMEPOM. TIpoMe;KyTOTHAA gacTOTA
JiesANach IpH 9TOM pe3OHAHCHEIM BOJTHOMEPOM METOZIOM saMermeHus.| ¢
TOTPemHOCTD paMepeHns Jacror CIEeKTPaIbHBIX JIEAR onennng:ﬂ;s&.

TuENE) B 3aMepa-
teMbt IAIL ompe-
HeKBAIpPATHIHAA
aMu He XyKe deM

0.4 Mrm, 4TO COOTBETCTBYET OTHOCHTEeIbHOH TOTHOCTH (2-3). |07, BryTpenHee COTIacHe
pesynbTaToB pBMepeHmil WIS Kaskojl JIIHII BHIIE; Pasd 0C peBHIIIACT -40.02 Mrx,
. 6. (4-6)-107%. BeaencTBre IPUMEHSHIA LA cra nun'cyﬁmnnnnme'rponoﬁ JoB
qaCTOTHOH, & He dazonoil aBTOMOJCTPOIIKI BOBHUKAET BO JKHOCTH TOFABIIEHHSA IIPH H3Me-
peHME He 3aBUCAIIEro OT YACTOTHL CHCTEMATIIeCK .cprrd. BemmdnEa oTOTO cBura mpef-
BapuTeNBHO Gruia onenena B 60 KIil myTeM CPaBHEHHSI pesyiIbTaTOB M3MEPeHIi gaCTOTHL
nepexopa J =4 19 » 0] (304 442.700 Mrmy— H nbonee BHICOKOYACTOTHBIIL mepexon)
§ B HACTOSIIEH pabore (301 442,761 Mri, —< Han e HI3KOTACTOTHELL nepexog). OxomHIa-
TeJIbHEBIE ONEHKH I cpenneusanpamqnpg mﬁ%%mhocm M3MEePeHHs IacTOT M JUIS BeJITIIHEBL
cmeTeMaTHIecKoro caBUTa ompeAeLal % C pa60'me pesyabTaToB naMepeHni‘x.

2. TeopeTmIecroe BEIPAKeHHe UL \gaeToT HIeKTPOJUIONBHBIX 1epexosioB J>JH

JIMHENHON MOJIERYJIBl TpeficTaBIL ,p'%’nne (2]
vt =2B (J + D% (J?+1)3+2H(7+1)3l3(7+1)“+11, (1)

rje J — KBaHTOBOC qmC. OJIHOTO MOMEHTA KOJIMUEeCTBA JBIKCHILA MOJIEKYJIBL UL HIR-
Hero DHEepreTHIecKoro CT as B Dy H — cOOTBETCTBEHHO BpamaTeabHas u 1eHTPO~
GeskEBIe TOCTOSHE 0Ky b

HKpuTepuil MAKC JIBHOTO upannononoGnﬂ B caydae HOPMAIBHO pacmpeieeHHEIX He-
3aBUCAMBIX a{%’ eHTANBHBIX JAHHBIX npuBOAUT K Tpe0oBaHMI0 HA MojelbHBE Hapa-

Me’rpm, IOJIHOCT nnanem‘ﬂomy Ilpe)IHI(IC&EI(IIO MeToAa HauMeHbIINX Knan‘pa'ron ’
g ol V |0y —2&t | @) + P=miR, (2)

3pecy” | BOKTOP MOJIeIBHBIX mapaMerpoB (B—Bo, D, H)n CHCTeMATHIeCKOTO CABHTA
(A exoTOpas MCXoAHAA omeHKa BpamiaTeIbHON nocToARH0#E B
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Oneparop V ABIAETCSA CHMMETPHUECKHM OTIEPAaTOPOM, NeCTBYIOIIM B KOHETHOMEPHOM
npocrpascrBe. A 0mepaToOpoB STOTO Kiacca CyMIECTBYIOT XOPOIIHe HTePAlMOHHEIe aJiro-
PUTMEL IIONCKA OPTOHODMIPOBAHHOIl CHCTEMBl COOCTBEHHBIX BEKTOPOB {|y,)} H COOTBeT-
CTBYIOMUX UM COOCTBEHHHIX 3HaueHmil {A,}.! Pemenne ypasHeHus (2) mcKaioch B BHje

[a>=c,| Yn- (3)

MosxHO TOKa3aTh s KOdPUIUEHTOB PaslIoKeHNA ¢, ciaepyiomee: a) ¢, =<{Y,|t>/h,,
6) Koo(PuImeHTHL ¢, ABIAITCA HOPMATBHO PACIpPEeIeNeHHHIMI CTATHCTHICCKH HEe3aBHCH-
MBIMI CIyJalHBIME BeJIHIUHAMIA ¢ AucIepcuaMu ¢2/A,. ITockoapKy B 00IIeM caydae Hampa-
BIICHIs1 COOCTBEHHBIX BEKTOPOB OTHIONb He COBIA/AI0T ¢ HAIPABICHIAMI KOOD/IMHATHBIX OCei,
TO MeKIY CIyJailHHIMUI HOPMAJIbHO pacHpefieleHHHIMI BeJINUNHAMH @) CYIIECTBYeT KOppe- |
JANNOHHAA CBA3b

S X (el c?
B=Ta—a<a—al= X1 U Wal- 4

o n
Vuer BIuAHNA KOPPEIANMOHHKX 3PPeKTOB HA HOTPEINHOCTH MOJEILH &MeTpOB
Ge3 yKasaHIA MeTOAWKE IpoBofmics B [°] mpm oGpaboTke BpamaTeabH rrpa N,O
B 00Jiee HUBKOUACTOTHOIT 0OmacT. HKpaTKo mM3iI0/KeHHAS 3[eCh METORUK OTOPBIMIE JI0-
GaBJeHNAMA IPUMEHSETCA HAMI TaK:&e A 00pab0TKI BpamaTelbH TPOB MOJIEKYI
THOA ACHMMETPHYECKOTO HEKeCTKOIO BOJYKA, IZe BiusHUe dPHexTt JIANNE 3HAUN-
TeIBbHO 60jiee CHIbHOE, MOTyIlee IPMBOAUTH K KadeCTBEHHBL &HOCTHM 06paboTKu.
OTMeTHM, 9TO IPH PEIIeHIN IPAMOIl 3aJadl BaKHYI0 POJIb HTPaeT Ka [UCIePCHH OIpe-
TIeIAEMBIX XapaKTepPUCTHK CIEKTPA, CBA3AHHOHN ¢ OmuOKa PeJleJleHuyT MOJEIbHBIX
mapamerpoB (0CO0EHHO OIeHKA UCIIEPCUI YACTOT CIIEKT BIX JnH0iT). [[agHaA BeINIIHA

XapaKTepuayeT CTeleHb JOBEPHA K pacdery. MoKHO I 15, 910

(AVE)2 = (v — ¥})2= <a”3 | BEE >y (5)

T. €. (AvI)2 CYMIECTBEHHO 3ABUCHT OT Heguarm@@ 5JIeMEHTOB MATPHUILl KOPPEJIAINH..
0B

3. Jlus ompefieleHHs MOJEKYJIAPHBIX I % N,'40' B 0cHOBHOM K0JIe0aTeIbHOM
COCTOSIHHY JICIIOJIb30BAJINCh 3HAYEHUS FaCT u mepexonos (/=4 —> 5,5 —>6,6 —>17,

9 > 10, 11 — 12), npuBeserHHe B [¢], % nA 9acTOT IIecTH mepexosoB (J=11 — 12,
12 > 13, 15 —» 16, 16 > 17, 17 —> %} — 19), momydueHHEHE B HacToAmeir paboTe.
TIpemBapuTeIbHO DKCIEPIMEHTATbH aHHBIe KOPPEKTHPOBAINCH CIEAYIOINM 00pasoM.
Bo-TlepBHIX, JaHHbIE II0 KaskI0il pado pabaTHBaINCh OTHEIBHO M Vsl HAX ONeHWBAIaCh
peaTbHAsA BeIWYNHA G; BO-BTOPHIX, C yUeTOM MO YICHHEX TOTPENIHOCTell IIPOBOMIACH COB-

MecTHasi 00paboTKa BCeX pe TOB JIJIsi OKOHYATeJIbHOU OIEHKU BEJMYIHEI CHCTeMaTHde-
pexomoB B HacToAmeir paboTe, KOTOPHII OKAa3ajCcsA paB-

CKOI'0 CJBHTIa 3HAYEHWI YACTOT
BaM A=50 krm. Cxo pPOBaHHBIE DKCIePHMeHTAJIbHEC NAaHHbEe OPHBEJeHH B Kade-
1.0
M

CTBE MCXOJIHEIX B Tad eTIM, 9TO Bce YKa3aHHBIE B paboTe Hmpefessl HOrPENIHOCTeil
C00TBEeTCTBYIOT 75 % - OBEPUTEIHLHOMY HHTEPBaIYy.
) A

4 }“5:% Ta6amma 1

J > Q&* 795, Mri - Avy, KrI ‘ yT, Mri + Avg, Krig Avk, KT 98 — YT, KIT[

— 125 613.696 3~ .6.3 125613695 &+ 3.4 3.8 + 1

; A 450 785.046 1. 7.9 150:735.041 3.9 4.6 + 5

- 7 175 8b5.623 4 8.8 175 855.626 + 4.3 5.4 — 3

— 10 251:214-.557 = 19 201 211566 k5.4 8.4 + 2
11 >12 301 442.700 + 22 301442 (18 -k 5.5 11 —18
11 —>12 301442711 =25 B01E 442 718 5.5 11 — 7
12 —->13 326 556071k 25 326 556.082 &' 5.8 13 A
15— 16 401 885.803 + 25 401 885.788 + 8.8 19 +15
16 > 17 426 991.794 + 25 426 991.805 + 11 22 —11
17 —> 18 452 095.677 + 25 452 095.668 + 13 25 + 9
18 > 19 AT 1970.251 =25 9t 2el 16 28 0

Tlocae BTOTO TPOBOAMIACH OKOHYATEIbHAdA 00pab0TKA BCeX Pe3yiabTaToB, IpuUIeM NPT
JAHHBIX HOTPENTHOCTAX M3MePeHMil I NCIOTb3yeMBIX IePeX0/l0B y9eT B BRIPAKeHUN TS
YaCTOTHl WIEHOB 00JIee BEICOKOTO TopsAAka 1o J, deM J3, orazamcsa msammenm. Ilostomy
OKOHYATEJHHO MONCK BEJICA BCETo I0 AByM mapamerpaM B u D. Ilonydennbie 3Ha9eHHS Bpa-
MATEIBHOM 1 IeHTPOOEKHOIT TOCTOSHHBIX, & TAKKe K0dPUIIeHT KOPPeIANuE Me KAy HIMIL
mpuBeleHsl B Tadx. 2. A cpaBHEHNs TaM jKe HPHBEEHH aHATOTMYHEIe BEIMTUHBL 3 pa-
6ot [¢]. YayuiieHne OeHOK TOYHOCTI IapaMeTpOB KOCHYIOCh B OCHOBHOM EeHTPOOEeRHOIL

1 [Ipm mpaKTHYeCKIX HPHMEHEHHAX JAHHOTO METO[a B IeNsAX YMEHBIIEHIA BeJNTHHbI
Gmax/ M min TOTESHO TAK OTHOPMIIPOBATH HAPAMETPHI aj,, ITO0BL IATOHATIBHEIE BIIEMEHTHL OTle-

patopa V ObLIm OJHOTO HOpPAJKA.
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TaGauma 2

Hacroamaa padoTa \ °1

B —12561.6334 Mr £ 0.4 Krnl B =—12561.6338 Mri+0.6 Krig
D —5.2785 mro 4 0.9 TIX D —5.282 krot4 T

Koagdumment KOPpPesAIL

+0.80 \ +0.86

KOHCTAHTHI, UTO CBfA3AHO C POCTOM pramsaEus 2OPEKTOB HERECTROCTI MOJIeKYJIHL Ha ee Bpama-
TeJBHEIL CIEKTD IIpH mepexoze K Gojiee KOPOTKOBOJIHOBOMY pmanasony. PasEnna MeRAY
napaMeTpaMu He BRIXOUT 32 Tpe/Ieibl HOTpeIHoCTell, YRa3aHHbX B [6]. OTmermM, 9TO CTa-
THCTHIECKAsE CBA3H MEKAY BpAIIATeIBHOI 1 TEeHTPOOERHOIT MOCTOSHHBMIL JOCTATOYHO CHIIb=
masi, CIeCTBUEM HTOrO, B TACTHOCTIL, SBISIETCA pasinume B ONEHKaX TOYHOCTH, TONYIeH-
HHX ¢ yuerom (AVY) I 6es yuera (AVE) Koppenﬂlmomloﬁ cBsI3M, JULSA TeOPeTHIeCKRIX JacToT,
pacCUMTaHHBIX IO MOJIeIIBHBIM IlapamMeTpaM 13 970t PAOOTHL (rabam. 1).

TlomydeHHEe De3y/abTaThl TOBBOJIIIN CYIECTBEHHO YTOUHITDH MOJIEKYJAApHEE Iapas

merps Ny'406 B OCHOBHOM KOIeGATeIBHOM COCTOSHIN ¥ HOKA3aJL BO3MOKHOCTD OCYIIe-

CTBJIEHUA TOUHBIX (C OTHOCUTEJIbHOI OMMNOKO0il MeHee, eM 10-7) m3MepeHnil B cy oM~
MeTpPOBOM JiManasone JacToT CHEeKTPATbHBIX e ¢ momomipio PATL, qyBCTBUTENbEOCTH 1
IIPOKOAHANIAZ0HHOCTE KOTOPOTO orvedanuch pamee [*].
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OIITHYEGKOR HACHIIEHUE TIPH MOIHOM BO3BYRIEHUN
JTIOMITHECIEHINT IIAPOB CJIORHBIX OPIAHIYECKHX
COEJITHEHNI

B. B. Jlanuaos, 0. T. Masypenko 1 M. A. Tep-Ilozocar

%, PacTBOPHL CJIOFKHBIX OpraHmIecKnx coeIHeHNIT MHIPOKO OPUMEHAITCA B KagecTBe He-
JIHEeAHBIX OTJIOTITeell I AKTHBHBIX Ja3epHBIX Cpefl. HecoMHEHHBIA HHTEPEC IpefcTaBisaeT
JHCHONb30BAHNE JUISL TeX 7Ke meneil CIOKHBIX OpraEmIecKnx coeJHEeHNIT B ra3000pasHOM
cocrogunm [1; 2]. B cBaA3m ¢ OTAM [PEJICTaBISAETCS BAKHBIM JeTAIbHOE MCCIIeI0BAHNE xapaK-
TePHCTIK HeINHeTHO-0NTHIeCKIX B3ANMOJIeiCTBIIL TTapOB CJIOJKHBIX OpTaHmYecKuX coenu-
HEHTI ¢ MOITHEIM 18] yIeHIEeM. Taxume XapaKTePUCTHKI MOTYT, BOOO6MIIe TOBOPH, OTIAIATECH
or ciaydas KOHJIeHCIPOBAHHOM CPeZEt [2]. Kpome TOTO, JCCiIeiOBAHNE HeJMHEIHBIX B3auMO-
JeiicTBIIT M30INPOBAHHBIX MOJEKYJ B IPHHI[HIE JIOJHO O3BOJUTH YTOYHATH MEXaHUBMH
HeJIMHeHHEIX SBICHNI, HA0IIOfAeMBIX I MOJIEKYJ] B pacTBopax.

B macrosmeii paboTe MeTOMKA, mpuMeHeHHAA HaMi pamee Ui Jecaei0BAHNSA TIOMIHEC
IeHTHHIX CBOUCTB pacTBopoB MPH MOII(HOM BO3OY/KACHAN [3, 4], mcmoub30BAHA I AHANOTHE-
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