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OCOBEHHOCTH MOJIEKYJIIPHOH MOJBWXHOCTH
B MOJIMMEPHbLIX LUEILIX H DHHAMHUYECKHE MOOEIH
MAKPOMOJIEKYJI B PACTBOPE

[ .1. PABHOBECHBIE KOHSOUPMAUKOHHBIE K CTATHCTHYECKHE
CBONCTEA NOMHMEPHOR [IENHK. PABHOBECHAA MYGKOCTH

OCHOBHBIM [IOHATHAM H ONpPCHCIICHHAM, CBA33HHbIM C XHMHUYCCKHM
CIpPOEHHEM M (HIHYECKHMH CBOHCTBAMHM MAaKpPOMOJIEKYJ, a TaKXe CBOH-
CTBaM IONMMepPOB NOCBAILEHA NOCTATONHO OOUMpHAas NHIEparypa; B CXKa-
Toit dopme 3TH csepeHna MpuBedeHn: B [20]. [losromy mui orpaHHumMmcs
NMHINE MHHUMATBHBIM KpPYTOM CBEICHHH, HeOOXOOMMBIX IJ1A MOCNenyloLe-
ro u3N0XeHHA NpobneM QHIHYECKON KHHETHKH MaKpPOMOIEK Y.

HemHas MakpoMONeKyNa AMHEHHOro MOMMMepa MpedcTaBiAeT coboi
JIMHEAHYI0 NOCTIEI0BaTeNbHOCTh GOJMBIUIOrD YHCMA OQMHAKOBLIX WIM DPa3fiH-

YAOUMXCA 110 XHMWMECKOMY CTPOCHHI0 CTPYKTYPHBIX 3JIEMEHTOB (MOHO-’

MEpOB, 3BCHBECB), COCOHHEHHBIX XHMHYECKHMH CBA3SAMHM B €IMHYIO LCIib.
Baxaueituiee CROHCTBO NOMHMEpPHOHR LieNMH, obecneuuBaroulee ee KOHpOpMa-
IHOHHYX) M KHHETHMECKYIO MaDMIIBHOCTh, — CIOCODHOCTh K CcBOBODHOMY
MIIH 3ATOPMOXEHHOMY BPAIUCHHIO BOKDYT eOHHMYHbIX cB#sed. Hanuuue u
XapaKTep BHYTpeHHEro BpalleHHA, CTENeHb ero 3aTOpMOXEeHHOCTH IIpef-
ONpeaessiioT  clieupHYecKHe paBHOBECHBIE H pPENAKCAUMOHHBIE CBOHCTBA
pa3HBIX TNoNKHMepoB. QVHIAMEHTANBHAM DABHOBECHBIM CBOHCTBOM MakK-
POMOJICKYJI ABJIACTCA TEPMOIHHAMHYECKAsA FHOKOCTIb, 104 KOTOpPOH IIOHH-
M3T CHOCODHOCTE MONUMEPHOH UelH MPHHUMATh MHONECTBO HEpPOCTpaH-
cTBeHHBIX (opM ~ KOHGOpMauuH. ITa cnocOBHOCTL CBAIAHA C HAJIMUMEM
GOMLIIOro YdCiia BHYTPEHHHX CTelleHedl cpoCOAbl — YIJIOB BHYTPEHHEro
BpamieHuA B OCHOBHOH NOMUMEpPHOH HelTy.

[MoTeHUKANBAAS 3Hepr¥A BHYTPESHHETO BpPAIEHHA B NOAHMEpHOH ienu
3aHacICH lIPEXKIAE BCCIO BIAUMOLOCHCTBHAME OJIIDKHETQ IOPAKE, JIOKATH2O-
BaHHbLIMK B IIpeflenax ONHOTO-IBYX 3BeHbeB [23—25]. 3TH B3auMOmeHCTBHA
BKIIOYAKT CIepHuecKoe (BaH-Iep-BaanscoBo) orTankHBaHue BaJIeHTHO He
CBA3AHHBLIX daTOMOB H KB3HTOBO-MEXAHHYCCKHH 3P(eKT BIaHMOICHACTBUA
CBA3€H, NMPUMBIKAIOWKX K OCH BpalleHuA (3¢deKT OpHeHTALMH CBA3eH).

Bopopopmunie c¢pg3n B perysApHBIX CHHPATbHBIX (parMeHIax uemned
OHOIIONMMEPOB B 3ARMCHMOCTH OT IATra CIHHMPAIH MOTYT CBA3LIBATH H Bonee
‘danekde 3BeHbA. [IpHpoAa M KnaccHpHKALUA Pa3liMYHbiX BHIOB GnH3KofeH-
CTBHA ¥ GIIHKHET O NOpANKE — JIOKAIBHOH KOHPOPMANMOHHON MHKPOCTPYK-
TYPBI B MaKpOMOJEKYJIaX — XOPOLIO H3YYEHbI IKCIEPUMEHIANBHO M HCCNEen0-
Basl Teopernueckn  [23 -25]. KoHGOpMAMOHHBIA AHAMM3 NOIMMEPHBIX
uenei cocrapyineT obLUHMpHBIA, PA3BHTBIH pa3fiel HAYKH O [OJIMMEpax.

[orexupanstan 3Heprua BHYTPEHHEro BpallieHHA KAk GYHKLHs OT YTJIOB
BHYTpEHHEro BpailleHHs ) MMeeT PALL MOCTATOUHO YIKHX H [TyOOKHX /10K &/1b-
HBIX MHHHMYMOB, pa3lielleHHbIX NOTEeHUMAIBHBIMUE Oapbepamu (puc. 1.1).

Pue. LI. MoTenynanskan sueprus BHYTpeHHero
BpaWieHHA B NONHMEPHOH LienH.
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Haxce nis Tax HasbiBaeMbIx THOKOUENHBIX MOJIMMEPOB BhICOTA NOTEeHIHAb-
HbIX GapbepoR mpesbiuact CPeIHIOIG 3HCPrHIO TEIVIOBOrO [BMXKeHHA kg T,
MuhuMyMaM  noteximanbHOIM JHEPTHH OTBEYAKT VCTOHYHBBIE noxanbrl{;me;
KOH(bOpMilILHIE MaJblX YYACTKOB HENMH — [IOBOPOTHEIE H30Mephl (poTaMepbr) .
B mpocreiiueii KOHQOPMALUUOHHOH MOAESHH Leny c HeKoppeHHPOBaHHIl:IMH‘
HE3ABHCHMBIMH BDAUIEHHAMYH BOKDPYI [OCJIEAO0BATEIBHbIX CBA3ei HOTCHI:II{-
IZ,/J'I!;HHH SHEPrud BHYTPEHHErO BpAalieHHs pPacluafaeTcss Ha CYMMY BKIaOB
i (@) oI ormenbHbix Yrios; UZJEU,» (). B stoM cayvae KAXIOMY yriy
BHYTDEHHET O BpPalieHUA OTBEYAIOT CBOM MHHHMYMBI HOTEHUHANIBHOM YHEDI HH
H COOTBETCTBYIOLIME TOBOPOTHO-HIOMEPHDIC COCTOAHMUA, P :
B 6onee obwem cmyuae BHYTIpEHHHE BPALUCHHA BOKDYI COCENHHX CBSA3Ei
KOPPENMUPYHT [IPYT C APYTOM, OKAa3hIRAOTCN B3aHMOCBA3AHHBIMH. HOIEH.LLH-
anbHAR SHEPIrHA BHYTPEHHErO BpalleHus Telepb HMeeT BoNee CITOXHBIH BHY
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Hanuuue B nonnmepHol ueny Habopa ITOBOPOTHBIX H3OMEPOB, pasielicH-
HBIX MOTEHUMAIbHBIMH 0apbepaMH, H BO3MOXHOCTb KPYTHJIBHBIX KOJeBGaHHi#
B Npeaenax MHOMOMEpHOI NOTeHUMAAbHON AME!, OTBEYANOLICH HJAHHOMY Ha60:
PY pOT2MEpPOB, PHBOMAT K [IBYM BO3MOXHBIM MEXaHH3MaM PaBHOBECHOH
ruBKOCTH MaKpOMOJIEKYJI.

CornacHo OBOPOTHO-H30OMEPHOH KOIUENLHH, npepioxeHHon Bonpxked-
[ITCHHOM, TEPMOJMHAMUYECK2A THOKOCTE KINAcca FHOKOUEMHBIX NOJIHMEPOB
BOJNHKAELT 32 CYET peanH3auMi HaDOPA PABHLIX MOBOPOTHO-H30MEPHBIX KOH-
dopmauni nemu. [loBOPOTHO-H3OMEPHLIH MeXaHUIM MOXKET ObITh YCNELIHO
LIOJIOXKEH B OCHOBY KOH(OPMAIUMOHHON CTaTHCTHKH, TEOPHH I'eOMETPHYECKHX,
AB3TEKTPHYECKHX M ONTHYECKHX CBOMCTE THOKOLENHBIX HNOMHMEpOB [23-—
25, 27]. : 3

ABneHue paBHOBeCHOH IHOKOCTH NONHMEpHHIX lelleit NeXHT B OCHOBe
GH3HYECKOT0 MEXaHH3MZ BbICOKOJJIACTHYHOCTH NOJIMMEPOB B KayuyKONoO-
no6HOM cocToAHHH. TIOBOPOTHO-U3OMEpHPIH MEXAHH3M FU6KOCTH PG’bHCHHQT
pAd 3aKOHOMEDHOCTEH MEXaHHYeCKHX H TePMOMEXAHMUECKHX CBOHCIB MOJIH-
MepOB, O0YCAOBNEHHBIX H3MEHEHHEM COCTABA M NepepaclpeneleHHeM MOBO-
POTHBIX H30MEpOB IIpH AeOpMaLHH MONKHMepOB. CylieCTROBAHHE TOBOPOT-
HOH MIOMEpHM B IIOMIMMEPAX M H3MEHEHHEe CDABHHTENIbHOIO CONECPXEHMA
PA3HLIX H3OMEPOB NpH AcGOpMANMH BLUTO MOATBCPIKIEHO METOOAMH HHpa-
KPACHOH ChleKTpocKonuH B paGorax Bombkeniureina, Huxwuiuza, Bomyeka
u Hosaxa (cMm. B [23, 24, 26]). )

B mMakpomonekynax rubioiuenHplX MOINHMEPOB MMPOLECCH MOBOPOTHOM
M30MEPH3ALHKK, T. €. JIOKAIbHbIE MPOLECChl KOHGOPMAUHOHHBIX epecTpoeK
A7 CPABHHTENIBHO MAJIBIX YHacTKOB UCIICH, NPOTEKAT JOCTATOUHO GBICTPO
(cm. rn. V). B pacteopax ¢ BaskocTbio = 1072 I1a -c (=1 cli3) npu xoMm-
HATHRIX TeMNEpaTypaxX BPEMEeHd NOBOPOTHOH H3OMEpPH3aUMM COCTABJIANT
~1078-107° ¢. B mmmmRIX MOJIMMEDHBIX TIENAX CYIECTBYKT H Bonee
MCIL/IgHHbIE KpYITHOMACIUTAOHBIE [IPOUECCH], HANPUMEp, IyNbCAIMA HIM pac-
TAKSHHE UEUH KAK UEe’Roro. JTH [IpOUeccsl CONpPOBOKIAKNTCA iiepepaciipesie-
/ICHHEM HOBOPOTHBIX H3OMEPOB H M3MEHEHMEM HX CPABHHTe/bHbIX HaceseH-
HOCTeH — IIepexOfoM CBepHYTBIX (20w-M30MepoB) B 6oflee BBITAHYTbIE
(Tpasic-uzomMepnl) . BpemeHa Takux KpynHOMacIuTaGibix KOHpOPMAUHOHHbIX
II¢PErpYNMHPOBOK 3AaBHUCAT yXKe OT MONEeKYNAPHOH Maccel (cTeneHH MOJM-
MEPHIAUMM) M MOI'YT Ha HECKOMBKO MOPH/KOR NPERKIILATS JOKATLHEIE Bpe-
MeH2 [IOBOPOTHOH H30MEpH3alMH. .

Korga roBopaTt o NposBieHHH HOBOPOTHO-H3OMEPHOTO MEXaHH3MA pas-
HOBECHOH THOKOCTH MONMMMepa, TO OOBIYHO [OOpPA3yMEBAIOT ITUB0 paBHOBEC-
HEIE CBOHCTEA aHCaMOnA uenefl, JTMGO HOCTATOMHO MEI/ICHHBIE KBAa3UCTATH-
HECKHMe MpOUECCHl, KOIld XaPaK TEPHBIE BPEMEHA OIbITa MAH ABJICHMA MpEBbI-
IaloT BpeMs yCTAHOBJIEHHS PaBHOBECHOIO pAachpelieNleHHA Mo MOBOPOTHBIM
HJOMGP&M.

[oTeHuManbHbIE AMbI, OTBEYANOIIHE KaxlloMy poTamepy (M BCeMy
HaGopy poramepoB) B nwboit PEeAILHOM NOJHMEPHOH 1eNMH, KOHEYHO, He
ABNAOTCA GeckoHeyHO Y3KHMH. I103TOMY mMCKpEeTHOE MOBOpPOTHO-H3OMEp-
HO¢ NpencTaBrieHMe — 3TO B ONpefeNeHHOR Mepe YMpPOLUEHHOE MOAETIBHOE

npeacrabaeHue. OHaK O, KaK BbIJIO I0Ka3aHP bupurreitn n Hruusmbiv [24],
B MaKPOMONEKYNax rHEKOUeNHbIX [O/IMMEPOB NONICHHUTENbHOE pa3MbIBAHHE
NOTCHUHANBHOTO penbeda 3a cueT KPYTHIbHBIX KONeGanuit He IPHBOIKT K 3a-
METHBIM M3MEHEHHAM KOHQOPMAUHOHHBIX CBOKCTB Makpomonexkyn (pasme-
POB, OHIONBHBIX MOMEHTOB) MO CPABHEHHIO C ATEeKBATHOH OHCKPEeTHO! ITo-
BOPOTHO-H3OMEPHOH MOIC/IBI. ITH BLIBONbI YYHUTHIBAIH peayibHy ) UTHpHHY
TIOTEHUMATIBHBEX AM [UIT PA3HBIX POTAMEPOR.

Tor daxr, w10 NIOBOPOTHO-H3OMEDHBIH MEXaHH3M OGDLACHAET PaBHOBeC-
HYIO CTATHCTHUCCKYRO TUOKOCTD B KOHDOpPMAUKONHDbIE CBOHCTBA ofipenenex-
HOro Kjlacca TOMHMEPOB, CUUE He Q3IHAYaeT, YT0 KPYTWibHbIE KOJeDaHus
BOOOULE He MIPAOT PONK B PaBHOBECHBIX, 4 TeM Bornee, NMHAMHYECKMX CBOT-
CTBaX 3THX NOMHMeEpOB. Pomy kpyTwibhbix (a Takxe M etue 6osee BHICOKO-
YACTOTHBIX OedopMauHoHHbIX) KoneGatuit B HH3KOTEMIIEPAaTY PHOH TemnoeM- °
KOCTH TIOJIHMEPOB OTMEYAETCA B paBorax Tpanesnuiosa, Couapa, ['oTmu6a,
ByHnepnuxa i HeKOTOPBIX ApyTHX. :

Ho ocoBenno CYLIECTBCHHBIM OKAa3asICs BKJIA[l KPYTHWIbHLIX KoleBaHui
B CKOpOCTb MOKAIbHBIX KOHQpOPMAUHOHHEIX MEpecTpoeK, T. e. B npoueccax
FIEMEHTAPHRIX AKTOB CaMOH MOBOPOTHOH W3OMEDH3ALHH B (ONHMEPHBIX
uenAx. JIpyTHMH ¢I0BaMH, penakcalMonHbIe MPOBECCHL B ULMAX € IOBOPOTHO-
H3IOMEPHBIM MEXAHHIMOM DEBHOBECHOH IMBKOCTH OKA3&THChH CHEITeHHBIMH
C KPYTWIbHO-KO1e6GaTeNbHON JIOKAIBHOH T'MBKOCTBI0 LelH (cMm. paspmen 1.2).

Hapagy ¢ rubxouenupivu NOIMMEPAMH ¢ MPeoOIIANIAI0ILHEM [I0BOPOTHO-
H3OMEPHBLIM - MEXAHH3MOM DABHOBECHOH THOKOCTH CyLlecTByer GOMbLIOH
KJECC MOMYXECTKHX MAKPOMONEKYTl, ¥ KOTOPBIX KONeBarensHblid MeXaHKHIM
THOKOCTH ABNAETCA BOOGLIE EAHHCTBEHHBIM. B Takux IOJIHMEpax NMoBOpOT-
Has H30MEDRA MOXCT OTCYTICTBOBATb U3-3a 3ANPETOB, HANIATAEMBIX UX XHMH-
HECKHM CTPOCHHMEM (I(MKITH3aUMeii), HAMPHUMED, B TTeCTHHYHbIX HOIIHMepax,
B MOTHNApadeHmIenax, HEKOTOPBIX NONHHMHAAX H np. Llemouky 1akux momm-
MEPOB MMCIOT ONIHY E[IMHCTBEHHY KOHGOPMALMIO, eC/H LMKITBE He pa3fiere-
HBI CBA3AMH, ONYCKANNMMHE BHYTPEHHEE BPANIEHHE ¥ [TOBOPOTHYIO H3OMé-
pusausn. B Opyrix nonxmepax (Tuna TTIOJTHANTKJTH3OUHAHATOB ) NOBOPOTHAS
H3OMEPHA ONIOKHPYETCA CONPAKEHUEM, CCIH AMKIHBIE [PVIITRL COMOKEHE] 110
HeTH (HallpKMep, B omuby Tuimaonmanare) [28].

HaxoHeu, B o-CIMpanax HONMHMCNTHIOB, B HBOMAHOM criipany JIHK u B
OpYrHX MOJAODHBIX CHCTEMAX YHUKAIThHAR MOBOPOTHO-H30MEPHAA KOHpopMa-
IMA CTaOHIH3MpYeTCA BOROPOMHBIMM CBAISMHU B COOTBETCIBYIOIHKX ,,CIMpa-
NH3YIOMUX ™ DACTBOPHTENAX U B OMpeNeleHHbIX HHTEPBAJIAX Temnepartyp, pH.

Bo Beex LeNAX ¢ NORaBAEHHOIM WK MOTHOCTBIO 3aIpeleHHON HOBOPOTHOH
HIOMEDHIALUMCH 1IPH HAMIEKALUEH [UHMHE Ueld (T. e. MpH JOCTaTOYHO HOMB-
UIOH MOJTEK Y LA PHOH MACCe) TAKOKe TPOABHICH TePMOJHHAMHYECK AR THOKOCTD.
OnHaxo Temeph Berymaer B ,Hrpy” KOMeGATeNBHBIH MEXaHHIM ruOKoCTH,
OBYCIIOBTIEHHBIA CNMYYAHBIM HAKOMIeHHEM BaNEHTHO-Ne(hOPMAITHOHHBIX H
KpYTHIEHO-KOJ1eDaTeAbHBIX JIOKAJIBHAIX [ehOpMALME BHO/b 1elTy. 3ameTHm,
170 VIR TAKHX XKECTKHX MOTKMEPHBIX leNeH ClefyeT YUHTbIBATD HAKOIIeHHe
KaK KPYTHIIBHBIX, TAK U BAJIEHTHO-ReOPMALMOHHEIX KONeBaHil. TakHuM o6-
PA30M, ipefickasannbii ewe B 1937 r. Bpecnepom u f. Openkenem MexaHusm



| paBHOBeCHO# FHGKOCTH 32 CYET HAKOILIEHIA MalbiX H3rHOHBIX WITH KPYTHJIb-
~ HBIX KOJNeGaHWH LeMH OKA3a/ICH MpeobnaialoiiM B OnpelielIeHHOM KJlacce
nomyXecTkux uerned [29; 30, c. 431]. , ]

Hanwupe omscaHHbIX BbIle MEXAHWIMOB IMOKOCTH IPHBOIHMT K TOMY,
UTO MOCTATOYHO JUTHHHBIE MOJIHMEpHEBIE NeH B PaCTBOpPE WIM PACIUIABE IIpH-
HHMAPOT KOHGOPMALMH CTATHCTHYECKH CBEPHYTOTO KNyGka. ITommoe MHKpoO-
CKOIHYECKOe OfHCaHHe COCTOHHA CTATHCTHYECKOTO aHCaMEINA MONHMEPHBIX
uereid TpeGyer BBefeHusA paclipefesieH:us BCeX BHYTDEHHHX KOOPOMHAT LEIH
(YT710B BHYTDECHHEIO BPALICHMA) M KOODAMHAT LNH KaK LENoro (UeHTpa
MHEPUUH K 3JIepOBBIX YIJIOB, OIHCHIBALUNX OPHEHTALUMIO LelH) .

[Ipn onucaHuM pPaBHOBECHBIX M OMHAMMYECKHX CBOMCTB NONHMEPHBIX
eleHd OKa3bIBAETCA YIOGHBIM, a B pALE CITy4aeB H HEOGXOOHMBIM, HEMOHOE,
»KPYNHO3epHHUCTOE™’ ONMHCaHHE e¢ KOHGOPMAIHOHHBIX CBOCTB H IHHAMHYEC-
KOTrO noBefeHHA. IIpH TakoM ONMCAHMH LENOMKY B LENOM WIH JOCTATOUHO
GonbluHe ee yacTH (cy6uenH) NPHHHMAIT 32 MAKPOCKONHYECKHE CHCTEMBI.
COOTBETCTBEHNO, MAKpPOCOCTOAHHE 3ITOH CHCTEMBbI 3aMAeTCA HAIUIEKAIIMMU
MaKPOCKONWYECKUMH, NapaMeTpaMH (HANpHMeEp, BeKTOpPaMH MTMHBI A, [(H-
MONBHOrO MOMeHTa M, ONTHYECK O AHH3OTPONHOH LeMH) . ITH MAKPOCKOIH-
YECKHE NapaMeTpbl MOMHO TPAaKTOBATh KAK [IHHAMHUYECKHE [epeMeHHbIe,
GIYKTYHpywoue 3a cyer GpOYHOBCKOrO [BHXKEHHA, MOXHO H3y4aTb HMX
CTATHCTHYECKHE DACNPE/E/IEHHA W H3MeHeHHe BO BpemeHu. Takoe omucaiue,
KOHCYHO, ABJIAETCA HEMOIHBIM, YCPENHEHHBIM 110 BCEM COCTOAHHAM BoJiee
MEIKOMACIHTAGHBIX IHHAMHIECK MX TlepeMEHHbIX (HAnpHMep, YT/IOB BHYTpeH-
HETO BpalleHns) , COBMECTUMbIX ¢ 3aIAHHBIM 3HAYEHHEM KpYNHOMACIITABHOM
MaKpOCKOMHYECKOH [epeMEHHOM.

HauBonee ecrecTsennoil AMHAMHYeCKOH [IEpEMEHHOH [UIA -CTaTHCTHYECKH
CBEPHYTOH IiellM KaxK Uenoro (WM JUTMHHOTO GparMeHTa.leny) ABIIAETCS
BCKTOp mnibl wienn i (puc. 1.2). CratuctueckHe csoii_(ima LEMH B 3TOM
CnyHae OMACKIBAIOTCH (yHKumMeR pacnipenenelus W(h ) no h . QyHkuus W)
MpCANONAraeTcA HOPMHPOBAHHOMK, TAK YTO: :

da [W(Ih dh = 1

Hta runorernyeckoi UenK, CoCTOALICH 13
N CBOGOIHO COWTEHEHHLIX eMEHTOB [UTHHOM
A, pacnopepenenne W(h) yxe npu N>5-10
OKa3bIBaeTCA rayccoBviM [23] B coorber-
CIBHH C 3aK OHOMEPHOCTAMH CIIyYaiHOro 01y x-
nanua (Kpome h =~hg,,,) [23]

W () = Pl I exp —lni2athty 1N

Re (h?) — cpemuu#t KBAJpAT Pa3MepoB Hemy; MWIA
Uelu 13 cROGOOHO-COWIEHEHHBIX 3MEeMEHTOB (h7) =
=NAZ®, w10 BepHo mpu Bcex N (0T N = 1}.

. —>
Puc. 1.2, BexTopsl panHHBI NORKMEPHO# LehH /i B rayc-
coBoil cyGyeny hrcu. :

Monens UenM HI CBOGOJHO-COWICHEHHBIX CerMeHTOB (Momens Kyma)
XOpOLJO OMHCHIBACT CTATHCTHYECKHE CBOMCTBA IUIMHHLIX peasibHbIX Leneil K
ABNAETCA (PaKTHYECKH NpOCTeHIIeH cramcrmecxoﬁ‘_monenbm.

e .
Ecnu h — Makpocionuueckan itepemennas, To W(h) npencrasisercs Kak
—» -»
W (h) ~ exp (—F (W/EgT) (r.n
> -
roe F@t) — renuMrofibieBa 3HCPIHA LN © 3ANalHbniM .

Hns cBOGOMHOCOUSIEHEHHOM LN BHYTPEHHAA SHeprua uenu £=0 u
F=E_TS=_TS(h), tne S — JHTPONMUA CIAaTHCTHYECKOTO K1ybKa ¢ 3afmaH-
HOIl ITHHO# A,

PapencrBa

W = exp [S (h)/kg): S = So — 3kg [h%2 (h2)]

OTPAX4WT IHTPONHAHYK MPHPOLY YNPYTOCTH (BBICOKOINACTHYHOCTH) aH-
caMBria [UTHHHBIX MOTHMEpHBIX lened. Makpococroanus W(h) ¢ ManbiM 4 Go-
e¢ BePOATHDI, TAK KAK OHM OCYWECTBILIOTCA GOJIBLIMM YMCIIOM MHKPOCO-
CTOAHMH — KOH(OpMalLMil LenH, H 061aaIT HaHBOMbLIe aHTponuen. Ilpu
pacTikeHun o6pasua (WM aHcaMBnA Lemeit) IHIPONMS pAcTeT, BO3HUKAET
KBA3HYTIPYTas JHTPOIHHHAS CHIa" ‘

-IE:m'p = —d["/d};: T‘dS/daT;: —3k5T/(h2) . H

IlpiBeneHHbIe BLIE PACCYKICHUA MOXHO IPHIOKHIb HE TONBKO K 110-
JTHMEPHOH Ul U3 MHOI'MX 3BEHbEB, HO H K /i0BOMY A0CTATOYHO AJTHHHOMY
rayccoBOMy ¢parmeHTy, BXOIAUEMY B COCTAB [UTHHHGH L[@NH. IIpu pactsoke-
v 12K 0i 'ClL BosHMKaeT KBasuynpyras IHTPOIHIHAS CHIIa

» .
(onrplren = — (Skp TR yren) Areny
rie (h*)pcpq - cpennni Keagpar ke TCLL

KBasuynpyruit xapakTep BHYTpeHHHN CHII, BOIHHKAIOLIUI npH gedopma-
UMH HTHY OPHEHTALMH DOJHMEPHRIX 11eneH ¥ HX PparMeHTon AOCTATOUHOM IK-
Hbi, JIEKHT B OCHOBE HE TOJIBKO DABHOBCCHBIX, HO H PeAaKCaUMOHHBIX, /THHA-
MHIECKEX CBOHCTB MaKpOMONCK Y. YpanHCHHA JIRDKEHHA UeAH Ha YPOBHe
TCIY oxamyics HHCAHBIMH, UTO HPEIBBIYANHO OGIErYHT HX MATEMAaTHIECKO®
PACCMOTPEHHE H NPWIOKEHHE K aHANIU3Y Pa3IMIHbBIX IHHAMHYECKHX ABJICHMI.

Kax crnepyer u3 pesynsratos koHdOpManmOoRHOR CTATHCTHKH NOTHMEp-
HBIX LleTieH, TayccoBa YHKIUA paclpedereHHA MO JTHHAM CrpaBeTHBa HE
TONBKO AMA CBOGOIHO- COWIEHEHHON UEMH, HO K [T PEANTbHBIX LeTIel ¢ GIIH3-
KOIEHCTBHEM. YCIOBHE ¢e NPHMCHHMOCTH — OTCYTCTBHE O6beMHBIX Ipdek-
TOB, T. €. BIaUMOIEHCTBHH YJaJTeHHBIX O LENH 3BEHHEB, HO OKA3ABLIMXCH:
PAIOM B PE3YTILTaTe MEKPOBPOYHOBCKOID ABHMEHHA.

Iockoneky 1A ITHHHBIX peanbHBIX HeNel ¢ GAH3KOMEHCTRHEM TaKke
CIpaBE/THBO raycCcOBO pacrpelieieHue No M, TO COXPaHAIOTCA B CMIIE M BCe
PACCYXKMCHHA O KBA3IHYNPYTOM XapaKTepe CHIILI f'z —dF/dﬁ. OnHako Tenepb
th?) mna uenm ¢ 3aTOPMOXEHHBIM BHYTPEHHHMM BpalleHHEM ABAETCH



$yHKIMeR TeMuepaTypst. [ensmroneuena sHeprua F(h) B noxasarene 3xc
HeHTbl ypaBHeHHA (l.1) comepXWT JHEPreTHYECKYI0 H IHTPONHIHYIO COC an.
RA0UHE. ITO eCTECTBEHHO, IOCKONbKY pa3Hble HOBOPOTHbIE K3OMepbI MoTraB-
obnagaTe pasHOH 3HeprHeR, 4 [pH KPYTHILHO-KOIeGaTensHOM Ml;xaﬂumz:
rHOKOCTH H3MEHAETCA JHEPrHA KpYTWIbHbIX KoneBaHui. B paHuoM ciyua
YUPYTOCTE PEJIbHBIX [TOJIMMEPHBIX LENeH He ABIAETCA UHCTO 3z{rponuﬁf]$ﬁe
a COMIEPAHKUT IHEPreTHUECKYI0 KOMIIOHEHTY [23, 24]. NosToMy 117 peasibHBL ’
IeTIeH CELYET TOROPHTE He 06 JHTPOMHHHOI, a B Boltee UMPOKOM fmmcne f
;g:iznzgzll{:;c/n;!ozu))l?saauynpyrou cure ¢ dpEKTHBHON CHIOBOH KOHCTAHTOH:
Hanirine B3auMOReRCTBUH GMDKARIUNX O NENH 3BeHBED NPHBOOHT K
BOIHHKHOBEHHIO OTHOMEPHOrO NOKANBHOrG OJIXKHEro MOpANXa Ha @on
CTaTHCTHYECKH CBEPHYTOrO MONHMEPHOro KiyOKa., Ha kopotkmx acnca;
MOJIHMEPHOH LieNH BO3HHKAIOT MPEHMYILECTBEHHbIE KOH(I)OpMaLlHHYi o
KHe TPAHC-YYACTKH, OTPE3KH CIHpaneii u Ap. OpHeHTAMH pa3NMUIHBIX 3nem.e‘:
UCTH B MpPOCTPAaHCTBE YXKe He HBJIAIICA 6G0nee He3aBMCHMBIMH, NOLOGHO
OPHEHTAIHAM CErMEHTOB B MONEABHOH CBOBOIHO-COMNTeHEHHOM L,Lem[ Ina
DIH3KHX 3BEHbEB LEMH XapaKTep B33MMHBIX POCTPAHCTBEHHBIX Koppe.rlxmmﬂ
3aBUCHT OT KOHKPETHOH MMKDOCTPYKTYPB! LEIH, ONMpeNe/iaeMOil XHMHUec-
KHM CTPOEHHCM OCHOBHOH UeNH H GOKOBBIX TPYMI, A€TaNsHOM II 7
B3aHMOIEHCTBHHA. PHpoRoH
) Ha 60mbUMMX paccTOAHHAX BIONB KOHTYPa UENH KOppensauusa opHeH
WHH pasHbIX 3BEHBED LEMH GeicTpo ocnabesaer. 3aryxaine opneuram?omﬂf;
;c;)p;;e:;g:n: -\;x 3;;1;[; c(; ﬁnnakgneﬁcmnem HOCHT 3KCIIOHEHIHATbHbIA XapaK-
N _e; o A+ .x; o (():pQIIHHH KOCHHYC YT7Ia MeXIY CAHHHUHBIMH BeKTOpa-
- P + 1> CBA32HHBIMH C PA3HBIMH 3BEHBAMH LelH [23-25]
yObiBaeT N0 NOKAa3arelbHOMY 3aK0HY, KaK ’

- -
- _ n
(o5 (¢p Cppn)y = 3\ Crhn
. s
1A G w Ay <1 — mapamMeIphl, 1aBHCALIME OT MHKPOCTPYKTY phl Uemy.

Bmmp?ra 3ATYXAHUA ODHEHTRIHMOHHBIX KOpPPENALMi CBA3AHA C TePMO
HAMHYECKOH IMOKOCTBIO IONMMEPHOM IIEMH, OTpaNAeT HpOIE)KEHHOCTf? 6 o
HEIrO NOPAIKA B LEIH. e
asaui%?;gl-;a:}; f;reg:rype [20, 1. 1, c. 614; 23-25] BBORHTCA HECKONBKO
P oCBRIAHHALX \pAMETPOB, XAPAKTEPHUIYIOUMX TEPMOJIMHAMHYECKYIO
iy o SPHOM THerL. OcranoBHMCA Ha HEKOTOPBIX, 0COGEHHO Baxc-
o, O ne::éuero H3NOKEHHA AHHAMMYSCKHX MOfeNell MONMHMEpHOI
e Ky CM?EH aryxo H, HOXaJYH, ECTECTBEHHYI0 MEpY XECTKOCTH, BBeN
peanmoﬁ,ueny . OH2 C MOHATHEM CTATMCTHYECKOTO CerMeHTa uemM. Jlsa
s Z e AMIKOOEHCTBHEM CPeIHHH KBaJpar [JIMHbI TayCCOBOMH 1IeIH

PENCTABNIAETCH B (POPME

{17y = 2P+ 0 (1, A%)

rae !l — mmna ca =
A3H; E — daKTop, 3aBHCALUMA yTpe PAILCHHA
X H ’ 0T YCIIOBHH BH HHero B -
IH; cnaraemoe O (1, A%) ommMcuiBaer NONpaBKy 3a CYeT HeraycCOBOCTH, MANYIO :::u 2."3>l."1e

Jlng uemd ¢ (UKCHPOBAHHBIM BANEHTHbIM YITIOM M HE3aBHCHMBIMH

BHYTPEHHHMH BpalieHHAMH : S

' = = (1 + cosa)/(i — cos&) [1+ niil —ul
roe a — ocTphift yrodm, [AOHOAHMTENRHBIA K BaneHTHoiwy; {cosy) =1 — CpelHee 3HaueHHe
KOCHHYCa yTrna BHYTpPCHHETC BpALLMEHHA p, xapax*rcpuaytomec cTeneln 3aTDpMO)KeHHOCTH;
npH CBOGOMHOM BpalkeHsh n={c0osy) =0; NpH HauGonsulefl 3aTOpMOXeHHOCTH (HeCT-
KHIl Tparc-3ursary m — 1.

Ecnu paHHyw peasibiyro felb MOAeTHPOBATL ¢BOBOIKO-COUTTEHeHHOH KV -
HOBCKO# nembio {puc. 1.3, @), 10 pasMep cermenIa MoOjienbHOR neny A onpe-
[ENUT JJIMHY CTATHCTHYECKOr O CErMeHTd peanbHo# Uely, T. €. TAKOro y4acTka
ee, KOTOPBIA MOXET MONATaTheA CTATHCTHIECKH HEIABUCHMBIM OT COCeHero.

Jina onpemeneHus JTHHbI A HCIONBIYIOT YCIOBHA!

PABEHCTBA CPE/IHEK Ba/IpaTHHBIX pAIMEPOB peaNbHOM

PaBEHCTBA KOHTYPHBIX [UTHH peanbHOi H MOJENBHOH Lereil.

OnpepeneHHe MOHATHA KOHTYpPHO# JJIHHBI JUIA PEasIbHCH 1ISMH HECKOIb-
KO YCIOBHO, IOCKOJIBKY OHO 0ObIYHO CBA3BIBAETCA ¢ OIIDKHHM NOPAAKOM
B NpeMMYIIECTBEHHOH JIOKATbHOH KOHGOPMALMH PEATIBHOH LICTH, KOTOpHIH
3a4aCTYI0 COOTBETCTBYET IHEPTeTHUCCKH nan6onee BHIrOUHON KOHPOpMALHK
UenH B KpucTasnie. Tax, ons vereill ¢ JHEPTeTHYECKH Goree BRITOOHOR TPaNHC-
KOHpOpMalHe 32 KOHTYPHYIO UIHHY PEATIbHOR LM MPHHUMAKT JJIHHY

Tpamnc-3ur3ara, a JUIL Uclied ¢ NpeMMyILecTBeHHbIM CIUpasibHDIM JIOKAIbHbIM
OAMKIKM TIOpARKOM — [JITHHY COOTBETICTBYWINEH PEryJApHOH CIHpany.
Ins cnyyas Tpauc-Henk YCTIOBUA [UIA ONpee/icHIA A UMEXT BHA:
(h?y = NA® = ZPE hpax = NA = Z! cos af2

H MOJIENbHOH HeMNeH ;

OTclia HAXOMAT [UIMHY CTATHCTHYECKOro CerMerTd peasIbHOR  LEMNH:
A =[]l max], paBHYIO B JIHHOM ClIyHae: A=1(E cosyl).

Haubojiee TIpOCTOR MEPOK CTATHCTHUECKON FHOKOCTH (HnH WECTKOCTH)
MONMMEPHOH LEMH MOXET C1yKHIb THCITO cBA3cH (MM MOHOMEPHBIX 3BCHbB-
eB) B CTATHCTHYECKOM CETMEHTE. [ockompky B KapOOLENHbIX MOAMMCPAx
(—CH, —CR; Ry —)p 3BEHO COOEPXKUT IBE CBASH, TO FUTA HHX YMCTIO 3BEHbhER
B CTATHCTHYECKOM cermelnite™

s = (ZI2N) = (Ai2l cos i)
(0 (7—15). Takue nosmme-

I oGBIMHBIX KapOOUETHRIX TOTKMEPOB § 7~
ONMMIMMETHIICHIOKCA-

pbi (M, ecTecIBeHHO, Goee rsCKKe NONHOKCHITHIIER,

Hbl) TNPHHATO CYHTATh FHOKOLEMHBIMH.
COOTBETCTBEHHO, XECTKOLENHBIMH MM TePMOIMHAMUYECKH JKCCTKUMY

Clle[yeT CUMTATh UEMOUKH, Y KOTOPBIX § = 100—1000 (NTOTHH30UHAHATHL, NEeCT-
HHYHblE, HUOMOIHMEDBL B CITHpPAIbHOM koH(pOpMaUHKH) . 3aMETHM, 4TO MHO2
B KAYECTBE MEpPbl XXECTKOCTH TIPHBOJLAT 4DCOMIOTHBIE IHAUCHHA A (BHM WK )&) .
TIpw HTOM MpenmoaraeTcs, YT0 ANKHA 3BEHA MOCTOAHHA (mna KapOOUEenHbIX
nonmumepos 2 cosq2 =254 um) . Torma K rUBKOUEHHBIM OTHOCAT HOJTUMEPHI
c A~ 150—300 HM, K XecTkouenHsM ¢ 4 ~ 10° —10* HMm.

!
4TQ NpOoeKUHA jgeHa Ha OCh

) * Qaxrop cosaf? B JHaMeHarene oBycnoBaeH TeM,
cerMeHTa ~cos a/2,



Puc. 1.3. NMpocTeitune craTucTHsecKne MOIEH Hernn: ~
@ — CBOGONHO-COUNEHEHHAN Liefib; 6 — NepCHCTEHTHAS Lenb, a
B ofmem cryvae nydwe ucnonbsorats Geapas- A
—~

MEpHBIA NAapaMeTp >KeCTKOCTH §. IlelicTBMTENBHO,
B HEKOTOPBIX IOJIMMEPAX ¢ M2CCHBHBLIMH M [UTHHHbI-
MH 3BEHBAMH (IIOJIMMMHIBI HIH TOJHAMHIOKHCIIO-
Thl) CaMmu 3HaveHMA A K [ MOryT Obilh BenuKH,
OTTHAKO, KaK IOKa3bIBA€T ONbIT (JUIA PACTBOPHMBIX
nonuumuaos u IIAK) u pacuermt [31-33], atu
NONIAMEpPbI H3-2a2 TMOKHMX LIADHHPHBIX COWIEHEHHA ¢
ABIAIOTCA TePMOOHHAMHYECKH THOKMMM H 4Mcna

a=A/2
3BEHBEB B CTATHCTHYECKOM CETMeHTE OKAIBIBAIICA MAIBIMH (z/ 5-7).
. HHorga ucronsayor gpyryro OTHOCHIENBHYI0 MEPY TepMOAHHAMMYECKOH
KECTKOCTH UeMH, paBHY VA )/h*)eq np, The ¥1?)cy. 5, — CpelHui KBampaT
Pa3MEPOR LelH TipH cnoﬁoggom BPALUEHHH (HO NpU GHUKCHPOBAHHBIX BAJTIEHT-

2 2
HbIX yrnax). Bemwumma /(1% )/#h2),,. sp=VA/A 5 sp M MO pH3IHYECKOMY
CMBICITY OTPEHEIACICA TEMH e NMapaMeTpaMH OJIKHero NOpANKa, YIO M
o’ I ’
BEJIMYHHA §, T. €. 3aBHCHT OT PakTopa = [20, 1. 1,¢. 614],

B Ka4ecTBe OJIHOrO U3 HaHGONee YacTo HCIOTb3YEMBIX KPHTEDHED TEPMO-
AMHAMHYECKOH KECTKOCTH ClIeflyeT TAK)Ke Ha3BaTh XapaKTEPHUCTHYECKOE OT-
nowenne (Onopu) Cy [25]

Co = (RN

CPenHEro KBiaApata pasMepoB Heliu B -yCloBuaX, HEBOIMYLUEHHOH 0Gbem-
HbIMK 3)(eKTaMHE, K CpelHCMY KBapaTy pasMepa CBOGOMHO-COUNEHEHHOMN
ueny. Hon crobomHO-coweHeInION MOOPAaIyMEBACTCA FHNOTETHYCCKAA HEMb
COCTABJICHHAA M3 TeX XKe CBA3el, UTO K peassHas, HO IpH Hequccnpoaanﬂmx,
BANEHTHBIX yrnax. HnA oObIMHBIX KapAOUETHbEX nMonuMepos Cp =~7--9, nns
Gosiee rubroro nonnoxeHarunena Cp =4 [25]. ,

B 1copun o6vemMubIx 2ddekToB 3a4acTyl0 paccMAaTpHBaeTcs B KAuECTBE
MEpBI KECTICOCTH Ilelu OTHOIeHue A/d, rie d — ToNuIHKA MONKUMEpHO LeHH.
31a BEITHYHHA OTTHYAETCA OT § Ha YHCHEHHBIH MHOXHTEND ~d//, xapakTepusy-
OIMHA POPMY MIH TeOMETPHUECKYI0 2HMIOTPONMI 3BeHa (3mecy ! — pnvina
3BeHa). [na uemeit u3 He CIMIUKOM aHH3OTPOIHBIX 3BEHBEB BETHYMHBI § U
(4/d) 6anaky. ' |

Hapapy c“mmuoﬁ CTATHCTHYECKOr 0 cermenTa KyHa B Teopuu xondopma-
UHOHHBIX CBOMCIB MO/IHMEDHbIX LelleH BBEdeH APYIOd MApaMeTp XKeCTKOCTH
(WM THEKOCTH LENH) — TIePCHCTCHTHAS [LITHHA @ (puc. 1.3, 6) . 3tor mapamerp
CBHBELHUC T3K Ha3bIBAEMOH MEPCUCTEHTHONH (YepBeoDpa3HON) MOMENBI0 ITOIIH-
MEpHOH Lety [20, 1. 1,¢. 614; 24,25] (momembio Kpatkn — Tlopona), B xo-
TOpOH LEIHAA MOTIeKYNa MPeNCTaB/IAeTCA B BHMIE HellpepbIBHOK HUTH l"IOCTO-
AHHOHM KPHBH3IHBI. 3Ta MO[ENb MOXeT ObITh MOyYeHa H3 MOOENbHOMH Lellu

~cocToAue# H3 N 3BeHbeB, CO CBOGOIHBIM BPALUEIHEM ¢ BAJIEHTHBIM yrnow;
T—aHu nnujioﬁ cBA3u ! fyTeMm mMpenenbHoro mnepexoga N—+oo g0 u /-0
[IpenensHelit nepexon ocyulecTBAETCA TaK, YTOGH COXPaHUTD Kourypnym.

ovHy uenu L = NI, Ipenten otHowenna [IAl - cosa))— o HA3BIBACTCA TepCH-
a—+0Q

CTEHTHOMN [/IMHON 4 H XapaKTepU3YeT HKEeCTKOCTh PeanbHOH e, MOLEeNHpYe-
MOH TEePCHCIERTHOH MOIETBI0.

[TepcucTeRTHAR MOJIENDb UENH MO (GUINUECKOMY CMbBICIY COOTBETCTBYET

UENAM ¢ HedpepblBHbIM (KOHTHHYANbHbIM) KOJIEGATEIIBHBIM MEXAHHIMOM
TEPMOIMHAMHYECKOR THOKOCTH. 1103TOMY ee HIMPOKO HCTIONIYIOT IJIA OnH-
CAMA SKECTKOCTH HAa M3THO 114 uened Guounonmmepos (IAHK, cnupanshbic
ﬂOHMHCHH{ILb[), NOSYRECTKHX uenef{ NOJIMH30NHAKATOR, NeCTHHYHELIX NONUH-
MEpOB.
OTMeTHM, YTO B JTOH Mojie/ld B ABHOH GOpme BBOAMICA JIMILb XeECT-
KOCTh Ha Haru6. B Gonee noaguux paborax Kupcre [34] ,,moctpoun” Gonee
o6I1IY10 KOKTHHYAIBHYI0 MOJENb LEMH, B KOTOPYI0 TAKIKE BBEJI KECTKOCTh Ha
sakpyurBauke. JHHaMKUeCKHe KOHTHHYATbHBIE MOMEIH HEMHBIX MOJEKYI,
OBNIAMAIIMX XEeCTKOCTRI0 HA MIrHO M 3aKpyuHMBaHME, HALUTH B TOCTEIHEE
BpeMA LIMPOKOe NpPHMEHEHWE NpHu M3YYCHHH PelaKCalUHOHHBIX CBOWCTB GHO-
nonumepos [35, 36].

B mepcHCTEHTHOR MOJENH OJIMMEPHOH HellH, KaK H B ApPYIHX MOZEIAX
¢ GnU3KOMeACTBHEM, YIJIOBble KODPPElALUHHM MEXKIY OPHEHTAUMAMH DasHbIX
37eMEHTOB UelMH CMANAKT NO 3KCHOHEHHMATBHOMY 3aKOHy. Tak, cpefHmil
KOCHHYC yriia 6 mMexIy HampaBleHHAMH eHHHYHBIX BEKTOpOB KAacaTeNpHOH -
K YYacTKy KOHTYpa LeMH [JTHHOH § OKa3biBaCTCA PaBHBIM: (cosB (s))=
=exp [ (s/2)}

Jis cpegMero KBampaTra. pasMepoB JUTMHHOH MEpCHCTEHTHOH uemy ¢
KOHTYpPHOMN JUtHOM L (L 3> @} MOyYeHO COOTHOIUEHHE

(h?y = 2La + 0 [a®, exp (—Lla)]

OTKYHA Cpasy CTeAYeT CBH3Ib MEXIY JUIMHONA CTATHCTHYECKOrO CErMeHTa U
HePCHCTEHTHOH IUIHHOR: A = 24,

OTMeT¥M, YTO B CHITY MAIIOCTH AMIUIMTYO KpYTHIBHBIX KoneGaHui
JUTHHA CTATHCTHYECKOTO CErMCHTA MITH MepCHCTEHTHAA [UIHHA B MOJTMMEPHBIX
JeNAX ¢ TIPEHMYLIECTBEHHBIM KONeOAaTeNbHEIM MEXAHHIMOM TIHOKOCTH
Agoq MOXeET Ka 2--3 HOpANKa NPeBsHNaTh [VIMHY CTATHCTHYIECKOrO CerMeH-
1a {Ap.gz) B UEHAX C HOBOPOTHO-M30MEPHLIM MEXAHM3IMOM rUGKOCTH.
MosopoTHas uaomepus Gonee 3pdpexTHBHO ,,CBOpauHBaeT” Lefb B KIybokK,
yeM KpyTWibHble, 2 TeM Bonee, ¥ BaseHTHO-edOPMALMOHHDIE KoNnebaHud.

Torpa, korga cpaGarsIBalT 062 MeXaHM3IMa HOKOCTH, B MEPBOM TIpH-
GrIDKEHHH MOXHO Hammcats (ia A wm @) [37]: A7 =A7 s tAnon,
YTO OTBEUAET HC3ABMCHMOMY MEHCTBHI0 ODOHX MEXaHM3IMOD T[HOKOCTH.

Hapapy ¢ OpHBeNeHHHIMH BBILIE XapaKTePHCTHKAMH JIOKANMbHOH THHKO-
CTH MOJTMMEpHOH LEMH NPH H3YYCHHY PaBHOBECHBIX H IHHAMHYECKHMX CBOHCTB
MaKpPOMONEKY OK23bIBAIOTCH CYIIECTBEHHbIMH Gonee KpyTnHoMacLiTabHbIe,
, LI0BanbHbe” KapaKTEPHCTHKH WIH Mephl OTHOCHIEJIBHOH IMOKOCTH LenH
KaK uenoro (WiH-GparMenTa 3aaHHON KOHTYPHO IUTHHbI) .

Hanmpumep, npu aHamnde MONEKYNAPHO-MACCOBBIX 3aBUCHMOCTEH paBHO-
BeCHBIX WIH DPENaKCAaUMOHHBIX CBOMCTB WeElH yIpaBIfKOUIMM MapaMeTpoM



oxasbiBaeTcs Benuumna /(h7)L, T. e. OTHOCHTENbHAA CBEpHYTOCTb LEHH KaK
uenoro [wm (A%)/L* ).

Ina cBOGOAHO-COUTEHEHHOH MOIE/IH 1EMH OTHOLLEHHE (h*)}L* cpomurca
x Bhipaxenmo ((h2Y/L*) =A/L, a nna nepcucTeHTHOH MOMENH LeMH K COOT-
HoweHmo Buna: )L = (2/x).

Iapamerp x= (L/¢)= (2L/A) npurumaeTca 3a MEPY OTHOCHTENBHOM
rubxocty uens. Torma nenu ¢ x € 1 CAeNyeT CYMTATh KECTK HMH (no otHowLIE-
HUIO K COGCTBENHOMY ,KECTKOMY™” TeMeHTy A uiH a), uenu-c x> | rubxu-
MH, & HEIH C X = | — HOMYXeCTKHMH.

Hanoxennpie Brile TOHATHA M ONpenelicHUs, CBA3AHHBIE C P2BHOBECHOMH
TEPMOHHAMMYECKOR IHOKOCTbIO, OTHOCATCA K MONHMMEDHBIM IIEMAM, KOH-
¢$OpPMALMOHHBIE CBOMCTBA KOTOPBIX ONPENEAITCA TONBKO B3aHMONEHCTBHA-
MH OmiHero nopagka. B peansHeix nensx B PacTBOpe (Jaxke MpHM GecKOHeu-
HOM pa30aB/IeHHH) CYLIECIBYIOT O6beMHBIE B3aHMOIEHCTBHA MexXny yHaneH-
HBIMH 11Q LETIH, HO CIYYaHHO CONH3HBIUIWMHUCA B NPOCTPAHCTBE IBEHBAMH OfI-
HOH H TOH X€ LENOYKH. ITH B3aMMOIEHCTBHA, NOA0GHbIE BIAKMONEHCTBHAM
YaCTHIL B PeajIbHOM rase, BKJIKYAIT:

B3aHMHOE OTTAJIKHBAHHE 3BEHLEB, KOTOPOE HCKMIOYAcT NMONANAHHE UX B
OIHY SYCHKY HPOCTPAHCTB (,,3thheKT HCKIoUEHHOTO 06beMa™) ;

MPUTANKEHHE Ha DPACCTOAHHAX, HPEBBILUAKINMX CTEPHYECKHE Da3MEDbI
IBeHa.

“ Ilockonsky lemouka HAXORHTCA B pPacTBOPHTENE, TO BO3HHKAKT SHTpO-
THHHbIE U JHePreTHYECKHE 3¢dexThI, 0BYCNOBIIEHHSIE PAZITHIHEM [e/TLMI OJIb-
UEBBIX JHEPL¥H KOHTAKTOB ,,3BEHO — 3BEHO” M ,,3BEHO — PACTBOPHTENS’ .
B pactBopurensx, o6nananiuux coGCTBEHHOM CTPYKTYpOH (HanmpuMmep, B BO-
ne), BOIHHKAIOT HONOJHHTEIbHbIE (runpocobubie) addexThi, cBAZAHUbIC ©
HAPYIIEHHEM YNOPAMOYEHHOCTH PacTBOPUTENIA TIPH PACTBOPEHHH MOJHMepA.
Kondopmauusa uenouxn B 1enoM olipegenserca GanaHcOM BIABEMOEHCTBHI
GITHKHETO H [anbHero NopAAKon. JIHUL B Tak Ha3bIBaeMOi §-Touke Dnepu
AJiA ONPENeNIcHHOIO PACTBOPHTENA M APH OIIpee/ieHHOR TéMﬂepaIype IpoOHC-
XO[HT B3aUMHAA KOMICHCAUMH BCEX B3aUMOMEHCIBHA JIANBHETO MOPAQKa
(OTTANKHMBAHMA W MPHIAKEHHA, C YYETOM Pa3NIHUKE 3JHeprHH KOHTAKTOB
3BEHDEB [IPYT C APYTOM H C YACTHIAMH PACTBOPHTEINA) .

B arux @-ycnmoBuaAx wik, Kak roBOpAT, B KAeaNsHOM pacTBOpHTene KOH-
$OpMaUMOHHbIE CBOMACTBA LICNH ¥ e CpelHKe KBAJpaTHuHbie pasmephbi (17 )g
KOHTPOIMPYIOTCA TOJbKO B3dHMONEACTBHAMH GNIDKHEro NOPARKA, U OJIMH-
Hasd LENOYKa HMeeT KOHGOpMALMIO rayccoBOro KayGka. Ilpu 3toM adpdex-
THBHbBIH _chmoqemmﬁ ofitem obpawaercAd B Hymbs. TepMomuHamuyeckuil
KpHTepHA -ToukH OTBevaeT obpauleHHio B HYIb BTOpOrQ BMPHANBHOI'O KO-
3¢ duumeHT2 A B pAINOKEHHM OCMOTHUECKOTO JABTeHHs pacTBopa noJKMe-
pa 7 B pan mo konuentpawnu C (20, 1. 3, ¢. 283; 3]:

(C) = RT (M) + A,C + AL+ ... +]
(M — MonexynapHan macca) .

B xopoumx pacropurensax A4, >0. Jia Makpomosekyn a XOpOLLHX

PacTBOpHTENAX NpeobrafaeT OTTAIKHBAHHE MEXOY 3BEHbAMH OOHON M TOMH

e LENH, KOHTAKTbI ,,[I0JIHMEpP — PACTBOPHTEIL QOKAa3biBAWOTCA JHEPTETHHECKH
Bornee BbIrOGHbL, Y&M KOHTAKTSHI ,,JIONTUMEp — TONuMep’” + ,,I0JIHMED — pac-
TROpUTesb”. [loNMepHbIE LIENH B XOPOLIMX PACTBOPHTENAX HA0YXaloT, TAK UTO
napameTp, XxapakTepksyloumsii HaGyxanue Kknybra: a=[{(h*)/(h?)]4 > 1.
B Habyxuux KIyGKax NpOHCXONMT He YBEJIMUEHHE Pa3MepOB CTATHCTHYCCKO-
ro cerMeHTa W H30TpPOMHOE paszbyxaHve KJyOKa, a BO3HHKAeT HEOOHOPOMHOE
pasbyxanme knybka. [Tpu 310M cpelHuit KBanpaT paccTOAHUA MEX/TY FaHHOH
napoii 38eHbEB (7 K ) HIMeHALTCA N0 CTENIEHHOMY 34K O0HY

(ripd ~ L =PI

roe XapaxkTepHcTHHecKuil HOKalaTells CTefleHK v > 1/2; B rayccoBom KiyGKe NoKalatenkb
v=1/2.

HpyruMH  ClIOBAMH, OTHOCHTEIbHOE pa3byxaHue \/(r,*p M fpla
~|j—p ™% pacrer ¢ poctom lj—p |, uTo U oTBevaeT mOHATHIO HeOmHOPOM-
HOro HabyxaHufA. Mak CHM&JIbHOE 3HAYCHHE ¥ B CaAMblX XOpOLIMX pacTBOpPHTE-
aax v =0,6. ' '

OTMeTHM, YTO MOCKOJIBKY B XOpOILIHMX pPAaCTBOPHTENAX JJIHHA CTATHCTH-
YeCcKOro ¢erMeHTa OCTAeTCHA HeMIMEHHOH, a uellb pasbyXaeT HeOOHOPOMHO 33
cueT 0ObeMHbIX BIAHUMOMEHCTBHA, TO YBENHYEHHE Pa3MepOB UENH He CBA3bI-
BAETCA ¢ M3MEHEHHEM TEPMOAHHAMUYECK O )KecTKOCTH. JInis pasmepbl (WIH
CBEpHYTOCTh) UENH B KOEAaNhHOM DPACTBOPHTENC MOTYT CIYXHTb MEpOH Tep-
MO/IMHAMHUYECKOH IMDKOCTH.

B 1O xe BpeMs penaKCalMOHHBIE CBOHCTBA LENM B XOPOIUMX pACTROpHTE-
NAX OKDKYICA 33BACAUIAMH He TOMbKO OT JIOKAIBHOH TEPMOIHHAMHYECKOH
HECTKOCTH, HO U OT KPYIHOMACIUTaOHbIX KOHQPOPMALHOHHLIX CBOMCIB, B TOM
YHCEe M OT JaKOHA PACMpEIeNeHHsT PAcCTOAHNK MeXNY YOATeHHbIMH 3BEHbA-
MH Uefd HiH OT Habopa (rjpi?’; 31a npobnema obeyxaaerca B pasfd. L3 wll.3.

B mmoxux pactBopuTenax A; <0 W pacTBOPHMOCTb MOJMMEPAa B HHUX
OrpaHHYeHA; MpPaKTHYECKH IUTOXHE PacTBOPUTETH ABMAICA OCATUTENAMH™.
B nnoxux pacTBOpHTENAX NOJHMEpHbIE LENH B PACTBOPE NpPH DeCKOHEYHOM
BoneuioM paibaBneHuH, €CIH BOCIPENATCTROHATh HX HbIHATEHHMIO B OCANOK,

CBOpaYMBATCA B KOMERKTHYI0 rnobysy.

Me: He obcyxiaeM MpobNeMbl DOOBHXHOCTH BHYTPH KOMOAKTHON rnolynsl, ele
MpaKTHYECKH He pacCMOTPEHHBIE B IE€ODHH, XOTA YXKE& BMEIOTCA IKCIepHMEHTATbHBIE
OAaHHBIE, NOAYYEHHBIE C HCNIONE30BaHHEM MOMAPH3IOBAHHOA MIOMHHECUECHUHH H IKCHMEp-
Horo ceevedus [ 17, 381. :

HayueHne 3aKOHOMepHOCTell peNnaKCAUMOHHBIX CBOMCTB MAKPOMOQNEKyNn B IONy-
pa30aB/IeHHBIX M KOHUEHTRPHPOBAHHEIX PAaCTBOPAX HOJKMCPOB H B paclUiaBaX CBA3aHO
KAK C H3IMeHeHHeM KOH(POPMAIMOHHLIX XApAKTepHCTHK OTIS/BHBLIX MAKPOMOLEKYIT,

* HHorga, 0cobeHHO B SKCICPHMOH laJlBhiblX pafurax, IUIOXMMHM HA3BB AT XOpolIHe
PACTBOPUTEAH, ¥ KoTophix v < 0,6 H OpHGIMXKacTCA K 3Havenno v =0,5. B HHOCTpaHHOR
NMTepaType TAKHE DPACTBOPHTENH Ha3bBapT marginal solvents, T. € NPOMEXYTOuYHbIE

PACTRODMTANH.



TaK U C NOSBICHKEM CREWMPHYECKHX MEeXMONeKyYIApELIX (WIKH, To4YHee, MEXMAKPOMO-
nexynAapHbIX) 3p¢ekToB. HekoTopble HeoGXOMMMEle CBEACHHA H3 COBPEMEHHOH CTaTHe-
THYECKOH TeOpHH MAaKpOMOMeKYT B NOJNypa3GaB/icHHBIX pacTBOpaX, pa3BUTOH B Tpynax
Jreapnca, Oe XeHa ¥ APYIMX ARTOPOB, HINATAIOTCA HHXKE B CBATM C COOTBETCTBYICLLIMMH
DMHAMHYECKHMHU npoBnemamy; Gosee NompoGHo cm. B paBote [ 21]).

Ipexcne 9eM MepefiTH K MINOXKEHMIO OMHAMHYECKHX MOMIeENeH W TEOPHH peraKcaLiy-
OHHBIX CBOHCTR MAaKpPOMOJIEKYNl, OCTAHOBHMCA Ha MOHATHH KHHETMYecKol MMOKOCTH,
KauYeCTReHHOH KapTHHe MONEKYJIPHOT'O OBHXEHHA U OCHOBHBIX MeXaHHIMAaX MNOOBHXHO-
CTH P OTOC/IBHOR NONIHMEPHON Lefln B pacTBOpe.



