L2.1. KauecTBeHHasl KAaDTHHA MHKPOBPOYHOBCKOTO BIKEHHA
B OTHEJIbHOH [IOJTHMEPHOH LelH

HanGostee 1pOCTBI 3aKOHOMEPHOCTH MHKPOBPOYHORCKOr'O HBIDKEHHA B
MONKHMEPHBIX LEMAX, HE CONCPXANHX THOKHX BOKOBBIX Liened WM paguKa-
noB. OcHOBHbIE HOPMBI MHKPOGPOYHOBCKOTO MBHXEHHUS B TAKKHX HEIAX —

* B cnyyae HeIKBUBANIEHTHBIX HOBOPOTHBIX H3oMepoB (Al # 0) cpedHAA CKOPOCTE
YCTAHOBJICHHA PABHOBECKA MEXKLY HACENeHHOCTAMMH Pa3NuYHeIX NOBODOTHRIX HIOMEPOB
KOHTPOJIHPYeTCA HAHMEHBLUMM H3 TOTeHUUANLHEIX Gaphepos.

3TO HIMEHEHHe BO BpeMeHH KOH(POpMAaLMK OCHOBHOM LIENH U NOCTYATe/IbHAA
K BpalaTenbHas MO[ABIDKHOCTE HEIH KaK Leloro

THITHYHbIE HPHMepBI TAKHX , JJHHAMHYECKK NPOCTHIX " HeneH — 3T0 MaKpo-
MONeKYJIbl KapBOUEenHbIX HONMMEPOR |{MONHATHIEH, NOMBHHHITATOT¢HHIIBI
(nonMBHHWIXJIOpHH, -OPOMHI, ...), MONMBHHWIHIEHXJIOPHT H NIOAOGHbIE KM
MOKMEpPDI] ; pOCTeAliIHe TETepOLEHHbIE HONHMEpBI  (IIOSHOKCHITHIIEH,
anmuaTHIeCKHe TOTHAMMIIBI, HOJIMAK PUIOHHTPHT H T. 1) .

HOBTOpﬂ!OLU.HﬁCﬂ 3NIEMEHT OCHOBHOI'QO CKeJIETa FOMO- HITH rerepouem{mx
(0KMEPOB He 05A3aTe/bHO ABIAETCA CTOL MPOCTRIM, KK B MePeYHCIIEHHBIX
npuMepax. OH MOXeT BKJTI0OUaTh (CHIIIBHBIC UMKIbl (KaK B apPOMATHYCCKHX
MOMTHAMMEAX WM NoJiMapHpax) Wik euwe GoJee MaCCHBHEbIE [UAMHHHbBIE HIH
JVAHT APHAHbIE TPYINOHPOBKK B MONMMMMHAAX WM mONHIGHpIMHRAX. OmHa-
KO H B TAKHX TONMHMEpPAX IPH HANMHYMH FHOKHX, ,,lUIaPHHPHBIX —S— HIH
~C— COWIeHEHHH MEXAY MACCHBHLIMH CPYINAMH MOXeET OCYLIECTBIATHCA
MHK poGpOYHOBCKOE [IBIDKEHHE OCHOBHOM IenH noiumepa [31, 33]. Mpasna,
B TBEp/IOM COCTOAHHH JTO JIBIDKeHHe (HaTpHMep, B NMONMMMMIAX) OKAa3bIBa-
eTcAd BeChbMa 3aTOPMOXKEHHBIM M3-33 CHIIBHBIX MEXMONEKYNApHbIX B3aHMO-
OefiCTBHA UMKJIHIECKHX TPYNIL B pacTBOpax NOMMMMHIOB KIIH B pacTBOpax
NOTHAMHIOKKHCAOT (DOPNOIHMEpOB MOTHHMHEOB) IBIOKEHHSA OCHOBHOM Lie-
M — CCTMEHTATbHBIE IBIDKEHHA — TAK)Ke NMPOABIAKICA B IIONHOH Mepe.

Hannyne rubxux GOKOBBIX PAJMKANIOB WIH LelleH OCAOMXHAELT JUHAMH-
YecKHe CBOMCTBA M2KpPOMOJIEKYNT H J00aBNsAeT HOBhle THIIbL ABIKEHHMA. B
BONBIUMHCTBE CTIYyYaeB B TAKHX CHCTEMAX JIBHXKEHHE OCHOBHOW HEMH MOXeT
ObITH B XOpoleM NpUOBITIDKEHHH OTAENIEHO OT ABHKCHHA B DOKOBBIX PA[IHKA-
nax WK Uemax™®.

T srojaB Lpoiler 0 GONBILKMHCTRA TOAHMEPOB PA3IMUHOT O XHMHEYECKOr O
CTPOEHHS ABIKEHHe OCHOBHOM LIEIH ABNAeTcA Haubonee yHusepcamsHoi dop-
MO BHYTPUMAKPOMOJICKYJIAPHON NOIBIKHOCTH. 3aKOHOMEPHOCTH [IBIDKE-
HHA OCHOBHOf Llend — HauBonee crierMdHUNbIE H YYBCTBUTENbHbIE K NIOJIH-
MEepHO#H TipHpoe Maxpomoexysl. MMeHHO MX B OCHOBHOM Mbl PaCCMATPHBa-
€M B JAHHOH MOHOFpadHH.

B peanbHOH MaKpOMONEKYNleé MOXHO BBIIENHTb CPABHHTEIIBHO KECTKHE
BHYTPEHHHE NUHAMUUYECCKHE CTCIICHH CBOGOIH:I: BAJICHTHBIEC YTIIbI U CBH3H, H
MATKHe -~ yIiibl BHYTPCHHEIO BpaileHusa. ECTeCTBeHto, uTo monobHoe gene-
HHUEe OTHOCUTCA JHIUL K Cp&BHHTeHbHO TepMOIHHAMHKYECKH H KHHETHHCCKH
rMOKHM MOMHMEPaM, B KOTOPbIX BHYTpEHHEE BPAllEHHe [eACTRUTEIIBHO HAJIH-
yecTByeI. OHO He OTHOCHTCA K XCCTKOLEIHBIM [ONMMEDAM HIH K MOTHME-
pPaM B yIIOpAAOYEHHOM XKECTKOUENHOM COCTOAHHY, IGe BHyTpeHHee BpaLieHue
B0061Lle OTCYTCTBYRT IO CTEPEOXHMKUECKUM KM CTCPHUSCKKM NTPHYHHAM HITH
HOOaBeHO K3-32 CMEelH(pHYECKOro KOHGOPpMalHOHHOrO cOCTOAHHA (JIECTHHY-
Hbl€ OJIHMEDDL, HEKOTOPbIE NONHA3OLHAHATEI, GHOMONKHMEpDI B YTIOPAJOUEH-
HO# CrIMpanbHO# Wi B-<hopMax) - '

* KoHeUHO, BOIMOMHEI CHTYALHH, HAIpHUMeEp, B MOITHMCPAax ¢ CHITBKO B3aHMOOEHCTBY-
PIUMMH Mexay coG0H Me3oreHHbIMH IpylnnaMea B GOKOBBIX wehsX, KOTH2 JBKXEHHS
GOKOBBIX rpy0N CHABHO CUEIUIeHb] C ABHXEHHEM OCHOBHOM Lieny, H CNEdycT PACCMATPH-
BATH NHILEL COrNacoBaHHble IBHXeHUA OCKOBHONR u G0KOBBIX Lemelt.



HauBonee BRICOKOUZCTOTHBIA THM ATOMHBIX OBHXCHHMH B NOTHMEPHBIX
uensx o6ycroRyieH ManbIMH KONeGaHHAMM BaNIeHTHLIX YI7IOB H CBA3e. JTH
OBIDKEHHA OTBETCTBEHHBI 32 KoJleGarenbHple (HHbpakpacHsle) cnexTpsl. Kak
cnenyeT u3 TeopetHdeckon MK-cnexrpockonun [39], coorBercTylonue Ko-
nebanus 06pasyT UIHPOKHE BETBH, HX YAaCTOTHI 3ABHCAT OT CTPOEHHA H CHM-
METPHH OCHOBHOHM LiellH M BOKORBIX Ipyni, OT KOHKpPETHbIX 3HAYeHMH Macc,
CHJTOBBIX ITOCTOMHHBIX ABTOMOB UEITH. : '

Iia kapbouenHbiX IOJIKMEpPOB ,,ONTHYECKAd’ BeTBb KUNeGaHH, npe-
MMYILECTBEHHO OTBEYAKLIAA BAIEHTHbIM KOJIeOAHHAM CBA3EH, COOTBETCTBYET
Yactotam =~ 1000 cm™ ! (10'3 T'y) . CMewanHas BeTBb, OTBEYAIOIIAN B OCHOB-
HOM KOIeDAHHAM BAJIEHTHBIX YTTIOB M CBA3EH, ABNAETCA ,,AKYCTHIECKON”
NpOCTHPAeTCA [0 HyseBbIX 4acTOT. OmHako ee HauGonpimMe XapakTepHsie
(neBaeBcKHe) YacTOTHI OTBEYAlT =~ 600 cm™ !

JHeprHH COOTBETCIBYIOHIMX KONeGaTeNbHbIX KBAHTOB Al OKa3bIBAlTCA
bonbiue, a ga BeicOKodacTOTHBIX CH-KomeGanmi (3000—1000 cm") MHOFO
Gonbille cpelHer JHepruH TemnoBoro AsmwkeHuA. lpu 300 °K xapakTepHas
YacTOTa KBaHTa WIK BONHOBOE YMcHo v* = (kg T/hc) =210 cm™'. 310 0O3Haya-
eT, YTO 1aXKe CPABHHTENIBHO MATKHE KONeOaHuA BaeHTHBIX YITIOB (a TeM Go-
Nee — BAREHTHBIX CBA3€H) IIOKHBI TPAKTOBATBCA HE OCHOBe KBAHTOBOM Me-
XaHHKH U BOOOIe He MOTYT ONHCBIBATLCH HH KJIACCHYECKMMH YPaBHEHHAMH
ABKCHHA, HH KJIACCHYECKOH (PHIHMECKOH KHHETHKOH — ypaBHeHHAMHM Dok-
Kepa — [Inanka wix g yIHoHHBIM ypasHerHeM CMOIYXOBCKOTO.

Yenoruem fiepexolla K KJaccHueckomy omucanmio apaterca (hufkgT) <
< 1. Ilpy KBaHTOBO-MEXAHMYECKHX pacuerax KoNeBaHHA BAICHTHLIX CBA3EHR H
YT7IOB OO/DKHBI CYMIATHCA BBLIDOXIEHHBIMH, 4 HX CpeOHEKBAIpaTHYHLIE aM-
MIMTYIbI MAJTbIMH.

Ha nepBbiil B3rnan Bee ke HauboMee eCTECTBEHHRIM lepBhIM NIPHGITHNKE-
HHeM ObUIO Obl yCHOBHME, YTC BANICHTHBIE CBA3K H YIIIbl ABNANTCA aGCOMIOTHO
KECTKHMH, 2 YIJIbl BHYTPEHHEIO BpallleHWd MATKHMH KaK ,,KHaccHYecKue'’
€CTECTBEHHBIC BHYTpEHHMEe KOOPAMHATDI LEIH. '

Crporoe peiterne mpobneMsl O BK/Iafe KBaHTOBO-MEXAHHYECKHX CTeTie-
HeH cBODOMIbI B KIIACCHYECKYI0 MOJIEKYIAPHY0 MMHAMHEKY H CTATHCTHKY LeH-
HBIX MOJIEKYJT C KEeCTKHUMH YITIAMH H CBA3AMH [I0 HACTOAIETO BpeMeHH HiC-
KYCcCHOHHO [23, 40-42].

' CraTucTiyecKkue CBOACTBA H KHHETHKA JKECTKHX KBAHTOBO-MEXaHHUEC-
KHX H MAIMKHX KJIACCHYECKHX CTeHeHeid ¢BoGOIBI OKA3bIBAOTCA B3aUMOCBA-
3aHHbIMH W He pasfensiorcs. Tax, NMpH BLMHUCTICHHUM CTATHCTHYECKOrO MHTe-
rpana Z NpH HHTETPUPOBAHHH MO KBAHTOBO-MEXZHWYECKHM MepeMeHHBIM
moAyYaeM:
Z = exp [—-—2 (hvl;/kET)J H {1 — exp [—-‘_(hvp/kBT)]}"‘
P

S

YacToThl HyfeBbIX BaJIeHTHO-XedOpMaLHOHHBIX Ko1eGaHUH LTH KeCTKHX
CTEMCHEH CBOGOMbI (BAIEHTHBIX CBA3EH H YINIOB) OKa3biBAWTICH GyHKUHeH
OT KOHGOPMALKH UeNH, KOTOpas B CROK ouepe/Ib 3aBHCHT OT HaBOpa MATKHX
KOOPJHHAT — YFJIOB BHYTpeHHero BpaweHus. C ApyToit cTOpOHDI, MPH pellieHKH

B YMCTO KJACCHYCCKOM CTATHCTHKO-KHHETHYECKOM NpHEGIIMKEHHH 33J1a4H O
BrIGOpe ONTHMAMBLHOr0, Haubonee SLICTPOrO NYTH 2NeMEHTAPHOTO AKTa Mpe-
OZ0JTIEHHA MOTEHUHANBHOrO H6aphepa BHYTPEHHEr0 BPAlUEHHA B MaKpOMOIe-
KyJe BhiACHWIOCh, YTO ONTHMAMLHBIA MYTh MpU TaK HA3bIBAEMBIX OIHODApPh-
epHbIX NepeckoKax 0GA3aTeNIbHO COMPOBOXIACTICA HE TOJILKO HAKONIICHHEM
KJIACCHYECKHUX KPYTWIBHO-K0/160aTeNbHBIX CMelleHH BOKpPYT cBf3ell Gru3-
KHX K TOﬁ, BOKDpyT KOTOpOﬁ prOHCXOLIHT BHYTDCEHHES BpalleHHE, CBA3AHHOES
C MepexodoM uepe3 Gapbep, HO H HAKOIIEHHEM [eQOPMAUUA B BaJeHTHDLIX
yrnax {d B MeHbllIell CTEMeHU, B BANEHTHBIX CBAZMX), NPUMBIKAKIINX K
,,BO30YXIIeHHOMY " aBeHY [40, 43—46] .

Coagaerca MHeHHMe, XOTH OKOHYATE/IbHOI O OTBETA MIOKA HeT, YTO MIPH KOH-
KPETHOM PACCMOTPEHHH MOJEKYJIHPHOH NMHHAMHKH NOTHMEPOB C TOYHOCTBIO,
3HAYHTENLHO MpeBbILaloleil HeOGXOOHMYIC NpH CONOCTABICHHH TEODHH H
onsiTa (YYHTLIBAaA ApPYTHE MOT PEIHOCTH KIACCHYECKOH TEOPHH), MBI BIpaBe
CYMTATh BAJIEHTHbIC CBA3M XECTKHMH (MITH MCKIIIOYHTENBHO Mao gedopMHu-
pyembimu) . HedopMauuu BaneHTHbIX YIJIOB MOXHO CYMTATE MTHEO KIIaccH-
YeCKHMH, HO MAbIMU (B Mepy MX CHJIOBBIX IOCTOAHHBIX) ; a B pAde NpuOnH-
KEHHH — NPOCTO MOJIAraTh BAJIEHTHHIE YTJIbi XKECTKHMH.

TakuM 0Bpa3oM, NMpH OMHCAHHM CKENETHOTO [IBHXEHHA OCHOBHOM LIEIH
uenouka M3 /N aTOMOB OCHOBHOWH LelM XapakTepH3yeIlcAd N—2 MATKUMH
BHYTPEHHHMH eCTeECTBEHHBIMH KOOPIHHATaMH — YITIaMy BHYTpeHHEro ppaie-
HUsA tpj M (N—1}- Boree keCTKOH KOOPAHHATOR (BATEHTHBIMH YTJIAMH aj).
Ecnu o Taxke mnonarath abBCoMOTHO KeCTKHMM, TO ocraerca N—2 mepe-
MEHHBIX. :

HauGoree BLICOKOUACTOTHBIME NBHKEHHAMHK IS MATKHX BHYTPUUEIHBEX
AMHAMHUECKHX CTeNcHEH CBOOOMbI ABNAKTCA KPYTHIBHBIE KOMNeDAHUA, He
CBA3AHHRIC C NPEeGIOJIEHHEM 6aphep0B BHYTPEHHEr O BpAallleHHA H IPOHCXOOA-
I[He B Ipele/1aX CpaBHHTEeILHO Y3KHX NMOTCHLUMAIBHLIX AM.,

KpyTunbHbie KoneGaHus 3aBeOMO He ABIAKTICA OABHKEHUAMH UUCTO pe-
JIAKCAUHOHHOIC BA3KOYLPYTOro THIEZ, 4 UPUHAANEKAT K obuleMy KIdccy
HIISPUHOHHBIX ABIKEHMH. B MexanuuecKux ypaBHeHAX OBIDKEHH s Ha6o-
pd KOOPHMHAT 3TOMOB HEIH, OMHCBIBAIOLIEX KpyTHIbHbE KOMeBAHHA, TOTIK-
HbI YUHUTHIBATHCA CHIIbl HHEPIIUH, TRONOPIHHOHATbHBIE NPOU3BENEHUIC MACC HA
YCKOpeHuA, YIIpYTHe CHIbLI, BO3HUKAIOIKE TIPH OTKIOHEHHAX YIIOB BHYIpeH-
HErc BpalleHWs OT HX PAaBHOBECHBIX 3HAaYeHHH H, HAKOHEU, JHCCHUIIATHBHBbIE
CHIIBI, 34BHCAILHE OT TPEHHA O PACTBOPHTE/ID HIHM QT BHYTPEHHEr0 TPEHHA
B IEH. .

B HH3KOYAacTOTHBIX MHPPAKPACHBIX KONeGaTeNbHBIX CIHEKTPaX HOMOCH
HEMVIOCKHX KPYTWIbHBIX KONeGaHNA OCHOBHOH LENH HAXOOATCA B HHTepBase
BOMHOBBIX wmcen 100—200 cM™ ! [39, 47]. HaBmomaempie Ha onsire UK -no-
MOCKI OTBEYAIOT IpeIeNbHbIM, HaWbOJee BBLICOKOYACTOTHBIM KOJleOaHUAM
aKYCTHYECKOH KPYIMIAbHO-KOREBATENIBHON BETBH. [TomapnaAmowee uucio Gonee
HHU3KOUACTOTHBIX KONEeDaHHH 3TOH BeTBM B CHAY NPAaBHII 01HOpa HeaK THBIIO
8, MK cniexTpe, a npossigerca B KoneGaTe/1bHOH TENJOEMKOCTH [OJIHMEpa,

[Ipn nmepexone OT BBICOKOYACTOTHbIX K 60Jiee HH3KOYACTOTHBIM [BHXKeE-

HHUAM KpPYTWIbHO-KOJNeDaTeIbHOR BeTBH YMEHbLIAeTCA BKJIAI HMHEpLHMOHHBIX



CHI IO CpaBHCHHIO ¢ BA3KHMH CHIIAMH. Kak MNOKA3bIBAIOT OpOCTbIE OLIEHKH
[40], anauuTenbHaA 4acTh OBIDKEHHH KpPYTHIbHO-KONeGATENIbHOM BETBH yxe
NPHHAMJIOKHT K MBIDKEHUAM PENAaKCAUMOHHOIO THIA, T. €. KOHTPONIHpYeTCA

BAZKOCTBH) H YINPYIrOoCTbH) CHCTEMBEI. Penakcaunonnsie prm._nbﬂo-xoneﬁa— i

TenbHbIe ABINEHHA MPOCTHPaITCA OT Bpemen ~ 107'2 ¢ i yxe monapaior B
HHTEpBAJ[, H3YYaeMbIA BBLICOKOYACTOTHLIMM DEJIAKCAUHOHHBIMH METONAMH
(3MP, AMP, musnekTpuueckas penaKcauust, NoMAPUIOBAHHAN JIOMUHECLIEH -
Uns) . ITH OBIKCHWA MOTYT BHECTH RKJAJl B H3MeHeHHe KOH(pOPMaIMi
YUACTKOB LeMed M B HIMEHEHHE WX OPHCHTAUMA B JTAGOPATOPHOH CHCTEMe
OTCYeTa. 33 CHeT KPYTHIBHO-KONeBATENbHBIX ABHKEHHH MOXET peann3oBaTh-
c  KpYTHIBHO-KOJEDATENbHIA MeXaHHIM Kme{mecxoﬁ rnﬁkocm_ HITH
BHYTPHMOJNEKYJIAPHOH HOOBHKHOCTH, ABIAKLWUMGICA 3KCTPaNoNAUMel Ha
AHHAMHYECKHE CBOHCTBA KPYTHABHO-KOJeDATEeJIBHOTO MEXaHM3MA CTATHCTH-
yecKoH ruokoctH (Bpecnep — Al. Operkens).

Ilps KpynHoMacIuTabHBIX KONEGATENbHBIX NMPOLECCX, JaXe MpH cpas-
HHTEIPHO MAJIOAMIUTHTYIHBIX (,,TapMOHHYECKHX") KoneGaHUAX B Mpemenax
KaXAOro yrjla BHYTPEHHEIO BpALUEHHA, BCJIE[ICTBHE HAKOIUIEHHA YTIIOBHIX
KOMeGaTeNbHbIX CMEIEHHH, NPOMCXONHT 3HAYHTENBHLIA [POCTPAHCTBEHHBIH
HaruG nenn. B TEOPHH pEIAKCALMOHHBIX ABJIEHWH, B OTINHYME OT TEOPHH
HK-<rnexTpoB, npHXODMTCA paccMAaTIpHBATL He TONbKO Mallbie Konebauus
OKOJIO 3aKpPEIUICHHOH B NPOCTPaHCTBE KOHGOPMALMH LEOH, HO H KPYIHO-
Macirrabuble uaruGHble W KpPYTHWIbHBIE OBHXKCHHA UENH [NIK MaciuTaSoB,
HpEBLIANUMX UIHHY KOnebaTenbHOrO CTATHCTHYECKOrO CermeHTa [29,
30, 34-36,40]. ,

Mb1 ye YyIOMHHAIH [TONEMEpHI ¢ IONABIICHHBIM [1OBOPOTHO-H30MepHBIM
MEXAHH3MOM [IOIBHXHOCTH. ITO, Mpexkie BCEro, — NOMHMEPh! (MM ATHHHBIE
¢ parMeHTsI, HanpuMep; B GefIKax), KOTOPbIe XapaK TEPH3YIOTCA YHHKAMbHOM
perynapHoil KoHGoOpMalMed, yHNOPANOYeHHOH IO BTOPHYHOR (MOBOPOTHO-
H3OMEpHOH) CTpyKType. KoHpopmalmy Takux Ueflei MOTYT H3MEHATHCA 32
CYeT CPABHUTIENBHO IM2BHLIX KPYYEHHH MAH K2ruboB (He MCKMIoyaerca H
HAKOIIIEHHE BaJIeHTHO-YINIOBRIX CcMelnedui). CTarHCcTHYecKHe CBOHCTBa Ta-
KHX [ONTMMEPOB XapaK TePUIYITCA NGO e[HHCTBEHHLIM [TapaMeTpoM — Ilep-
CHCTRHTHOH [UTHHOH (WM [IHHOH - cermenTa KyHa), a B ciyyae crMpalibHbIX
nonMepoB (ocobento y JIHK) — cyulecisen u BTOpOH napamerp, xapakte-
PH3YIOLMH KPHBH3IHY 33 CYeT 3aKpyuuBauua |34-36, 48].

Mei paccmarpuBaem penakcanHOHHbBIE 3P e Thl, 0By CIOBIEHHbIE HAKOTI-
JIeHHeM K3rHOHBIX KOMebarenbHbIX CMEIUeHHH UL OOHOMapamMeTpUyec-
KHX JIWHAMHYECKHX MoMenei. B nocnenmue rofs: ye NMOABWIHCE paBOTHI, B
KOTOpPBIX PacCMAaTPHBAKICH PENaKCAIHOHHBIE IPOLECCH! H3THGA H 32aKpYUHBa-
Hua B oIfenpHOCTH {34-36, 48]. :

A CTATHCTHYECKH 3AKPYYEHHBIX, HCpPeryJpHsIX [0 KOH(pOpMALHH
[IOJIHMEPOB TECPETHUECCKH BO3MOKHEI M PEATH3YIOTCA B HEMHOIHX H3B eCTHBIX
4BTOPaM CNYYAAX COCTOAHHA 3aMOPOMEHHBLIX KITyBKOB, KOLH4 NOBOPOTHAS
H30MEpH3aUunsa B [JAHHOM HHTEPBAJIC TeMIIEpPATYpP WIH YacTOT OTCYTCTBYCT, a
KPYTHIIbHO-KOJE0ATE/TbHBIN MEXAHH3M U NOKAIbHbIX IBHKEHHIT CTAHOBHI-
cA OcHOBHBIM. ITono6GHas cuTyauMa XapakTepHa AR MOMHCYIIbGOHOB [49]

W Tonkmapaxnopcrupona {50] B olpeneneHHOM TemIlepaTypHO-YaCTOTHOM
HHTepBane [S1]. Opnako B 3THX ClIyuasax KpyTHIbHble KONNeOaHHA MPOABIIA-
OTCA Ha (OHE HeyNOPAHOYEHHBIX 'IOBOPOTHO-H30OMEPHBIX KOHOpMauHii
LeTH, H TeOpeTHYecKOe pPacCMOTpeHHE MMHAMHKH CTAHOBHTCH CJIOMKHDBIM.
KpyTtuwibHo-koneGarensuas penakcaums Ha omsiTe B NoRO0HKIX CITYHAsaX Mac-
KHpYeTCA OpUeHTAleH LUeNH KakK uenoro. OoHAKO ecTh HaMEeKH [49, 50]
Ha BO3BMOXHOCTh IKCIEPUMEHTATILHOTO HabMode s coBCTBEHHOrO KpYTHIb-
HO-K0J1eDaTeNIbHOr 0 BKNIA/a B HoNTHoNedHHCY ThdhOHaX.

1.2.2. [loBopoTHO -H3OMEpHLLE MexaHnIm
BHYTPHMOJICKYIIPHOH HONBIOKHOCTH B NONHMEPHOH LenH

KpyTwiHo-konebatensHslit wiu AeOpMaUMOHHO-K onebaTe b HbIt Mexa-
HH3M KOHKYDHPYET ¢ APYTHM — ITOBODOTHO-HIOMEPHBIM MEX2HHZMOM IO-
ABIIHOCTH, Yepe3 KOTOPBIH, COOTBETCTBEHHO, H peaTM3yercs MOBOPOTHO-
H30MEPHBIA MEXaHH3M PRBHOBECHOH CTATHCTHUECKOH FHGKOCTH.

B pnumHbIX vensx ru6xouenHsix TOTHMEPOR € 33TOPMOXKEHHBIM BHYTPEH-
HHM BpaileHHeM TOBOPOTHAA H3OMEPH3ALHA ABNAETCE OCHOBHBIM IpolECCOM,
KOHTPOJIMPYHLUHM CKOPOCTH JIOK&IBHBIX KOH(OPMALHMOHHBIX [epecTpoex.

Cornacxo HpeacTaBieHHAM mocneqHmx 10—20 net MoxHO BBINEIUTE, ITO
KpaiHeH Mepe, OBa IpedeibHBIX THIA IMEMEHTAPHBIX NMHAMHYECKHX NpOIec-
COB, 33 CYET KOTOPBIX M3MEHAIOTCA MOBOPOTHO-HIOMEpHBIN COCTAB H HOCIIe-
AOGBATENILHOCTS. '

B 30-e rr. Gbuto BBICK23aHO MHeHHE (Kyn, Kupxsyn u dyocc), uro nepe-
XOI 4epe3 KaKoHIHGO BRUIETICHHBIH IHEPreTHYeCKHI Bapsep BHYTpEHHero
BPALICHHA COMPOBOMIACICA KPYIHOMACIITAGHRIM YRITeUeHHEM , XBOCTOB”
uend (puc. 1.4, a). M3 sroro caegosano, yro CPEOHAA CKOpOCTh NMepexona
dcpes Dapbep BHYTPEHHErC BPAMWEHMUA B JIAHHOM 3BeHe (BOKpYT BbLIENEHNOH
CBA3H) 34BUCHT OT MOJIEKYJIAPHON MACChl LEMH H NOTOKEHHA IBEHA B LenH.
Ho nopoGhbii MexaHU3M IOOBKHOCTH MOXeT ObITh peanH30BaH JTHUE BJiA
KOH(GOPMALMOHHBIX  HEpEr pYIIHPOBOK CPaBHMTEJIbHO KOpPOTKHMX Iemneit ¢
BONBLIMMH IHepreTHYECKUMU BaphepaMu BHYTPEHHET O BpALLUCHHA. ,

OoHAKO 1115 MTHHHBIX HeNell TAK He epeXOJThi ¢ YBIICYEHHEM XBOCTOB UeNH
OCYWIECTB/ILIOTCH 34 CTONb GONBLIHE HpeMeHa (KOTOpbIe JaK THUECKH H OleHE-
HbI B YHOMSHYTBIX KNACCHYECKHX paborax!), 470 OHM OKA3BIBAIOTCH HEKOHKY -
PERTHOCNOCOOHLIMH O CPaBHEHHIO ¢ BOMlee BBICTPHIMM 11O KA/ BHEIMHU Koomepa-
THBHBIMH MEpeXOAaMH, OXBATHIBAIIIHME OIPAHHYECHHOE MO 3BeHbeR LelH.

Crejlyer OTMetHIb, YTO B OCHOBe BCEX HbrHE TIPHHATLIX MOJENeH KOH-
(bOPMALHOHHbIX MePeCTPOeK JIEKHT OIHO OBIIee MOJIOXeHHE: KQXKIBpIH 3lle-
MEHTADHBIH [IEPECKOK APOHCXDIHT TaK, YTO B HEr0 BOBNEKASTCH MATBIN
YHACTOK LieMy KOHEUHOH AJIMHBI, IPUMBIKAIIIMH K TOMY 3BeHy, B KOTOpOM
TMPOHCXOMHT nEpexoy Yepe3 NOTeHLHANBHBIH IHEPreTHIECKUIL 6apoep, & xBoC-
Tb! LleMY OCTRIOTCA HEeNOIBHKHBIMH*. :

* OnMcaHHLIfA B JINTEPATYpe FMNOTETHYECKHI THIT NOKANBHLIX LEPeCKOKOB, MpH KO-
TOpPOM NMHHHBIR XBOCT LeMH MepeMellaeTC Napaneibho camomy cefe, Gimuxke x nepe-
XOHaM C YBIIEYCHHEM LM K MeHee BepoaTeH.
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Takue nokanu3oBaHHbIE aMe-
MEHTapHbIE MEPeCKOKH MORpa3fe-
JIROTCA HAa MHOrobapbepHkhIe ,,4Hc-
TO” INOBOPOTHO-H3OMEpHbIE Iepe-
XOnBl ¥ OHOGapbepHBIE HepexObl
C KONneGaresbHbIM NOIOCTPAHBAHH-
€M NPUMBIKAIIAX YY2CTKOB LENH
(puc. L4, 6 x ¢). Haubonee npoc-
ThI¢ Nepexodel NepBOrO THIA ONH-
canu [auxwmit, Boitep u nogpo6o
paccMoTpetibt B paborax Ilexxons-
Aa, bnaleubpest, T'otrmuba u a-
pulickoro [46; 52, c. 68, 156; 53, 54].

B s1Hx mepexopax THma ,,KoneHYatToro’ Bana (xpankmagTHbIe Mepexo-
Apl) HATHYECTBYHT OTHOBPEMEHHO fBa (w1 H0MTee) BHY IPEHHHX ,,IPOBOpPOTa”
C IIOJIHBIM TIDEOJONIEHHEM JHepreTRYeCKHX GaphepoB Ha OGOMX KOHuax ,,3me-
MEHTApHOH™ KHHETHYECKOH EOHHHIBI BOKPYT nByx (B mpocTeiiiieM chyvyae
NapaJisieNbHBIX H COOCHBIX) CBi3ei,

BHYTPH KMHETHYECKOH e[MHMIIHI B HAHGOTEE BBIrOIHOM CITy4ac IpOBOPO-
TOB He ITPOMCXOIMT — OHA Bpaulaercs Kaxk uenoe. Takas cuTyauus Bo3moxua
TTHIIL 7R CHEUHAIBHBIX KOHQOpMauHid uenu. B Gosee ofuiem ciyuae mmc-
KPETHRIE IepeckokH uepe3 Gapbepbl Ha Kpagx KHHETHYECKOH CAMHHUbBI U3
OLHOT'O PaBHORECHOI0 KOH(pOpMepa B NpYyroi COnpOROKIANTCH KPYTHThHbBI-
MH KOJ‘{eEiaHMﬂMH WIH BO3IHHKHOBEHHEM W PacCACBIBAHHEM BHYTDEHHHX Ha-
HPAXEHHH Ha BaNCHIHBIX YITAX H CBAIAX KHHETHYECKON e/HuLb. Haubomnee
KOPOTKHE KPaHKUIAGTHI MOI'YT COCTOATh BCErO M3 TpeX CBA3ER (Tpex3pcHHan
emuHHIa laukoro). KpankumgTHele KUHETHUECK e eQMHKIUBI OKA3BIBAOICH
OYeHb YHOOHBIMH U1 ONMMCAHMA OHHAMHK K AHCKPETHBIX DELICTOYHBIX [IHHA-
MHYECKHX MONENCH UCIH, B KOTOPBIX TONEKO TAKHE MePeCKOKH OKAIbIBAKT-
CA COBMECTHMbIMH C MOJeJIbIo!

Canuxos u lormb [55) moxasamu, uto eciu PacCMAaTpHBATh TONBKO [eQ-
MCTPHMECKHE OTPAUHNEHHA (CBA3K M BATCHIHbIE YIIIBI), TO YXKE YYaCTOK 3
5 cBAzed cnocoBeH K NepecTpoiike [IpH TPOH3BONSHOM (PHKCHPOBAHHOM MHO-
NIOXEHMH U OpHeHTauuy xpadunx (0 u 6-7) cBA3eH MPU HATIMUMH OTHOMN KO-
OIEpaTHBHOH cTeneHH cBobBoapl. Ilepecrpoiika Takoro YYacTKa MpPOHCXCOMT
38 CHET COIACOBAHHOTO MEPEpaCcNpefie/ieHHA YITIOB BHYTPEHHEFO BPAILEHHUS.
OpHako npu QuKcalum KpaiiHiX cBaei B TIpOH3BOJNIBHOH KOH(OpMALHHY M-
PEeXOI W3 HaYANBHOM, 0 NPEANONONKEHHIO, YCTOHYHBOIM KOH$OpMaLHH B py-
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'YKl MOXET OKAa3aTbCA 3aTPpYJHEHHBIM HNH BOBCE HEBO3IMOXHBLIM. lak, onA
TPpanc-KOHGOpMaLMKU ABYOKEHHE HEBOIMOXHO BoBce. [lo3ke nogoGHEIH Bapu-
aHT MeXaHuIMa NOABHXHOCTH Obln m3yueH IIpuccom w Tammumkum [56].

JIByx- wiH MynbTHOaphepHBIM NepexofaM ROMKHA 6bina Gbl OTBeYaTh
BbICOKaA 3Heprus akTMBauuH ~ nl, rae U — HepruA akTHBALMH MpH Mepe-
Xofie 4epez oguH bapbep, 7 — KpaTHOCTh HePexona. ITOT pe3ysibTaT TeopHy
NPOTHBOPEUHT 3KCNEPUMEHTANIbHBLIM JAHHBIM [0 3HAYCHUAM 3IHEPIMH aKTH-
BALUMH [JIst BPEMEH DENaKCAIMM, MONYYLHHBIM MeTOIAMH [M3IeKTPHYECKOH
pesaKcaunu, MOJAPH3OBAHHOW THMHHECHEHHNH U Ip. {eMm.rn. V1) [14,¢. 7).

Yka3zaHHoe OGCTOATENBCTBO NOGYOKIO PAL UCCIIENOBATENEN, B YACTHOCTH
asTopoB (eule B 1969-70 rr.), Bricka3ats Apyryw runotesy. CorjiacHo no-
CleflHield BO3MOXHbI KOONEPATHBHBIC JOKANbHbIE KOHGOPMAlUMOHHbIE Mepe-
CTPOHKH, NMPH KOTOPBIX IMEPECKOK 4epe3 Gaphep NPOHCXOMMT NPH BpPAUIEHHH
TOJIbKO BOKDYI OOHOH CBSI3M (B ,,CepeduHe” KHHETHUECKOH €THHHIIBI), 4 B
NIPHMBIKAJOUIHX YY4acTKaX IeNH BO3HUKAeT NOACTPAHBaHHE 33 CYET HAKOIJIe-
HAA KPYTWIBHBIX KOJTeOaHHid. :

TFotnu6 w Japmuckuit [46] paccmorpenu Ha Gonee MpOCTOi MomenH
MIOCKHX POTAaTOPOB BapHAHT ONHOGAphEPHOro nepecKoka. BpliH mposeneHsl
NpsMbie KOH(POpPMAUHOHHbIE pacyeThl DapbepOB BHYTPEHHEr0 BpALUCHHS B
HEKOTOpBIX MonHMepax [14,c. 20]. ['unorte3a o cyl1ecTBOBAHHN TAKHX OHO-
GapbepHbIX NEPEXON0B B PacTBOpPAax MOATBEPKOAETCA PALOM 3IKCIIEPHMEH-
TAILHBIX MeToHoB. (cM. I71. VI), a Takke nyTem NpaMoro MomemdpoBaHHA
aswkeHuA Ha OBM meromom B (cm. rn. V) [43-45,57]. ‘

Takum 06pazom, 3neMenTapHbie JOKabHble JBIDKEHHS B pacCMAaIpUBa-
eMOM KIlacce MONHMEPOB MOIYT BK/NWYALb M HAKOIUIEHHE ,,pellaKCaluOH-
HBIX"’ KPYTHIBHBEIX KOJeBaHui, u NOBOPOTHO-H3OMEPHBIE IEPECKOKH, H KOM-
OGUHHpOBaHHbIE KOONEPATHBHLIE MEPECTPOHKH, COYETAIOUIHE TIePeXOmbl Yeped
Bapbep B KpyTunbibie (M BATEHTHbIC) KoneOaHusA. MHHMManbHbIE BpeMeHa

HBHXXEHHH PeNAaKCAUMOHHOIO THMA 18 KPYTHIILHBIX OBMXEHUH MOCYT GbITh
BecbMa Manbivu (Bnnots go 107'7 ¢), a mns noBopoTHOR M3OMepH3aLMH B
3aBHCHMOCTH OT BbICOTHI §apbepa H BAIKOCTH PAacTROPUTENIS 7) BpeMeHa pe-
NAKCAIMH MOryT npocruparscs ot 1071 mo 107% ¢ g Gapsepor ot Uy =
=kgT no Uy ~10kg7T, u n=10"" Ila-c (apu 7=300 K). (Hanommum,
YTO0 KOMHATHOH TeMllepaType cooTRetcTByeT KkgT'=Uy =25 x[bk/mons
(0,6 xxan/mons).

JHHaMHueCKHe CBOMUCTBA MaKpOMONeKyN OGBIYHO PaccMaTpHBAKTCA B
PAMKax HeCKONBKHX ONpeHeIeHHbIX THIIOTETHYECKHX HASATbHAIX MOIEIbHBIX
LeNeH, TPHCTIOCOBIEHHBIX KAK K ONpPEfeleNHHOMY MEXaHU3MY, TAK H K Oflpe-
OeNeHHbIM THIAM, MAcIUTabaM [BHXEHMH, K ONpedeneHHoH hopMe unu aHu-
30TPOTIMH MOTTEKYTAPHOH MOMIBHNHOCTH.

lroxmaiep {S1] mokaszan, yro B NHHEHHOH MOAMMEPHON LM B CHIY
JOKafIbHOM aHM30TPOLNH OCHOBHOIO CKeNeTa LeNu chelyeT BbLE/IATh IBe OC-

HOBHBIE MpERciibHbIe POPMDI PEIAKCAUUOKHRIX LIPOHECCOB, CBA3AHHBIX C OpH-
CHTAlHeH 37IeMEHTOB LelH: IPOoJIbHble M nonepeyHbie (puc. 1.5). Taxkoe pas-
OeNeHHE ABJIAETCA B 3HAYMTENBHOA Mepe ,MHTYHTHBHbIM™ M oJiee CTpOro
HAeTCA IUIA KOHKPETHbIX MOJIeNleH WIH JINA Uefed ¢ OpeneneHHOR MHK po-
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CAIHOMMBIX IPOUECCON.

cTpyKTypoil. Ilpn uHTYHTHBHOM i y
HOOXOOe K IMpOHOJIbHEIM NIPOIec- Z’T. e )
CaM cnefyer OTHOCHTH T€, IIPH KO- . . . €]
TOphIX 3AMETHO HIMEHACTCA OpH- ey =‘—/~?:(gp+ep”) rf>\.
CHTAUMA 3]IEMEHTOB, HarlpapjIgH- > €,

¢ _ 1 -~
HBIX BHOMb OCHOBHOrO ckenmera O~V (€0=€pu)
(unu octoBa uemu). Hanporus, . €p Epur
NONCPEYHBIMK  CHiEAYeT  CYHTIATh €L _lm
penaKkcauMoHHpIe MpOLEcchl, MpH
KOTOpBIX H3MEHAEICH OpPHUEHTAUKA
AIEMEHTOE, HOPMANBHBIX K OCTOBY LenH ((HKCHPOBAHHBIX B MOJIEKYIAPHOI
CHCTEME OTCYETAa HOPMANIBHO K lenH) . KpynHomacurrabuble ¥3rubHbie aeike-
HUA LeMH OCYINECTBJIANTCA B OCHOBHOM 32 CYET IPOMOJIHBIX PeslaKCaLMOH-
HBIX MpOLeccoB. MenkomMaclurabubie H3IrHGBI ¥ KpyYeHHA MPOMCXOMAT KK 34
CYeT NPOJONBHBIX, TAK H MONepeYHbIX POIECCOB.,

Penmakcaluonnbie CREKTPbI 1A NPONONLHBIX JHHAMMYECKHX NpOLECCOR,
CBA3RHHBIX ¢ H3THOHBIM [IBHXEHHEM lIeMIH, OCOGEHHO C ero KpYIHOMAcLITa6-
HbBIMM MOJaMH, O00JIA0AIT CBOACTBAMH, OTITHYAMIMMHUCA OT CBOMCTB [OMe-
PEMHBIX PCTRKCALHOHHBIX CHEKTpOB. QOpMa M HauBONBLIME BpeMeHa Npo-
JOJIBHBIX PENAKCAUMOHHBIX CHEKTPOB OKAa3bIBATCA CHIIBHO 3aBHCAIIUMH OT
MOJIEKYJIADHOH MACCBI, BHYTPH- ¥ MEXMAKPOMOIEKYIAPHBIX B3aUMOZEHCT-
BHH (THAPONHHAMHYECKHX H 00beMHBIX) W OT TEPMOIMHAMUYECKOIO KaYecT-
Ba pacTBOpHUTENA. B 10 xe Bpems nomepeunrie pemaxcanuoHubre CHEKTpPHI
BOOBUE ABNANTICA Y3KHMH, MX XapaKTePHbIE BpeMeHa JIHGO BOBCE He 3aBH-
cAaT (uH crna6o 3aBHCAT) OT KPYMHOMACIITaGHAIX XapaKTePHCTHK MaKpoOMO-
JICKYIL, MX apaMeTpel ONIpeAefANTCH B OCHOBHOM JIOKANIBHOR MHHAMHYECK Ot
M CTATHCTHYECKOW MHMKPOCTPYKIYPOH uenu. COOTBEICTBEHHO, M Haubonee
[IpOCTLIE AHMHAMHUYECKHE MOENH LIelTH, ageKBAaTHO ONKCBIBAKILIHE penons-
HblE H NOMepeyible pCeHAKCAUHOHHBIE CNEXTPHY, pa3THYATCAH.

Mpexpe 4eM paccMaTpHBaTh KOHKPETHbIE MHHAMHYECKHE MOZETH ITOJH-
MEpHOH ey, OCTAHOBHMCH HA ONMHCAHHH MHOT'OYACTHYHOLO 1 PYIHOHHOr O
YPABHEHUA JJIA NOMMMEPHOH LENH B PACTBOpE, CPABEIUIMBOrO U IHPOKO-
r'0 KNacca JUHAMHYeCKHX MODe/TeH.



