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PaccmoTpeHb! OCOBEHHOCTA B3aMMOCBA3M MUKPO- M MaKDOCKONNHECKIX CBOFICTB C NIO3MLMM CCTEMHON, CTRYKTYPHOV 1 nHGopMaiu-

OHHOIT (POPM OpraHM3aLu GUCNepcHbix cucTem. [peanoxena K

OHUENUMA peanuniaimnm HU3KO3HEPreTNHecKinX BS&MMO,[IEI/?CTBME’ B8

pPaccMaTpUBAEMbIX KOMNO3ULINAX, OCyLWEeCTBAAEMDbIX Ha N0/1€BOM 11 BeUWECTBEHHOM YDOBHAX.

TpagiLMOHHBIE METO/BI ONMUCAHNS MaKPOCKOMM-
JeCKUX CBOMCTB AVCHEPCHBIX CUCTEM CBOAATCA K U3Y-
JEHUIO OTHEILHBIX XaPAKTEPUCTHK €€ KOMIOHCHTOB,
ANIMTHBHAA COCTAB/IIONIAA KOTOPBIX U IIPUHUMACTCH,
KaK [paBWJIO, 3@ KOHEYHbI} pe3ylbTar. B HacTosllee
BpEMs HAKOTUIEHO JOCTATOMHO MHOTO yGOXUTENbHbIX
9KCIIEPYMEHTATBHBIX (HAKTOB, TOKA3BIBAIONINX, YTO
JIAHHBI TIOIXO/ HE SBSETCS BCeOOBEMITIOIUM 1 HE OT-
paxaeT peanbHocTb. Hanpumep, GpOMUI Kamid ¥ xap-
GUIl TATAHA WMEIOT OJVHAKOBYIO KPUCTALTMYIECKYIO
CTPYKTYPY ¥ TIapaMeTphl PEILETKH, OIHAKO HX MaKpo-
CKOTIMYECKME CBOMCTBA pe3ko pasnnyatores. Tak, 6po-
MW KaTid He IMeeT LIBETa, JIETKO PacTBOPACTCA B BOIC
vt riasuTcst ipu Temnepatype 1003 K, a xap6un ura-
Ha TEMHOTO L(BETa, He PacTBOPAETCA B BOAC U JaXKC B
LApCKOM BOZIKE, M TUIABUTCS MPH TEMIIEPAType donee
3473 K [1].

DTOT MPOCTOH NPUMED MOKA3BIBACT, YTO 3HAHUE
MHMKPOCTPYKTYPH HEROCTATOYHO IS MPOTHO3MPOBA-
HYS KOHEYHBIX MAKPOCKOIIHUECKUX CBOMCTB MaTepHa-
1a. QUEBMAHO, YTO JJTS OLEHKU XapaKTePUCTUKM CHC-
TeMbl HEOGX0IMMO YUUTHIBATH BECh KOMIUIEKC B3aMMO-~
neiicTBUil KaK GU3MIECKOH, TaK H XUMHYECKO TIPH-
POIbI, BKITI0YAsH OTAENBHBIE €6 KOMIIOHEHTHI U CTPYK-
TypHble 00pa30BaHMA THIIA KNTACTEPOB IIK aCCOLUATOB.
Be3 yuera 3THX B3aUMOJIEHCTBUI HEBO3ZMOXHO ofbsic-
HUTB LB P CBOMCTB CO3/1aBACMBIX MATEPHAJIOB, &
3HAYUT, ¥ HaydHO 0BOCHOBATH BOIMOXHbIE 0OMACTH KX
MpUMEHEHN.

Lenpio HacTosiel pabOTHI SBIAETCA YCTAaHOBICHUC
B3aMMOCBA3H MUKDO- ¥ MAaKPOCKOTIMYECKHMX CBOHCTB
JUCTIEPCHBIX CHCTEM C IO3UILINH CHCTEMHOH, CTPYKTYP-
HOM ¥ MHPOPMALMOHHOM HOPM X OpraHU3AIMH.

Ji06y10 MCCEAyeMyl0 CHCTEMY MOXHO MpeJcTa-
BUTH, NO-BUXMMOMY, KaK COBOKYIIHOCTD B3auMoIeii-
CTBYIOI[MX 3/ICMEHTOB, MMEIOLIHX Pa3Hylo CTeNeHb
YIIOPAAOYCHHOCTH, PA3THYHYIO 3HEPIUIO CBS3K APYT C
APYrOM ¥ HaXO[SIIMXCS B COOTBETCTBUM C BEJIMYAHOK
WX SHTPOMKY Ha Pa3HHIX YPOBHAX OPraHM3aluu acco-
LHATHBHHIX 00pa30BaHMM, T.€. KaK HEPapXHIECKYIO
cTpykrypy. Eciy IpHHATb, 4TO NPU3HAKaM¥ CHCTCMBI
[2] ABASETCA CHOCOGHOCTD: a) B3AUMOACHCTBOBATE C
oKpyXaloLlei cpefioit ¥ APYTUMU CUCTEMaMH KaK CH-
Hoe Lenoe; 6) COCTOATh U3 MOACHCTEM Gosiee HU3KHX
ypOBHEW U caMoil ABIATLCA MOJCUCTEMOM I CHCTEM
fosiee BHICOKOrO MOPSIKA, T.6. MPEACTABIATh COOOM
MEPapXMUYECKYI0 CTPYKTYPY; B) COXPaHATD EAMHYIO DU~
DOZLY B3aUMOJCHCTBUH KOMIIOHEHTOB CUCTEMB! TIpH

W3MEHEHMH B U3BECTHBIX TIPEiE/1ax €€ BHYTPEHHETO CO-
CTOSHUS ¥ BHELIHMX YCIOBMY CYILECTBOBaHHUA, — TO
HOSIBIISETCS. BOSMOXHOCTS JOTIOMHUTENLHON OLUECHKU
COCTOSIHUS PacCMaTpUBacMOM CHCTEMBI KaK €JIHHOTO
nenoro. OTIMYUTENBHON OCODEHHOCTBIO TAKHUX HHC-
nepcHil ABAAETCS CIIOCOOHOCTH L€/I0T0 KOOPAHHHUPO-
BATh ¥ B M3BECTHOM Mepe KOHTPOIUPOBaTh IOBEICHUE
¢ OTIe/IbHBIX COCTABIIONIMX. JpyTuMu ClIOBaMHU, TIOA
CHCTEMHOM OpraHu3aLuen cIeayeT NOHUMATh Takoe
TIPOCTPAaHCTBEHHOE U BPEMEHHOE YNOPSJ0YCHHS WK
paspyllieHHe CHCTEMB!, TIPH KOTOPOM M3MEHEHHE B €8
71060# 4acTH (ZMCKPETHOMN COCTABNAIONIEH) BIUICT HA
B3aUMOOTHOIIEHUS ApYTuX vacTeit. [1o 310# npuinHe
IOCTPOEHME MOJIeNN CUCTEMHOM OpraHK3aLyy UCce-
JAyeMOT0 06BbEKTa MOXET ObITh JOCTUTHYTO TOJILKO IIPH
fosee MONHOM YYeTe BCeX BOMOXKHBIX B3aMMOJEH-
CTBHI B CUCTEME.

JTio6asg cucTeMa, KaK IIPOCTPAHCTBEHHO-BPEMEHHAA
OpraHu3alys, NOAYUHACTCS NPUHIATY Jle-Ilarense:
Ha U3MeHeHye BHEIIHHUX YCIOBUI OHa pearupyet Kak
¢IMHOE 11106 TAKAM 00pa3oM, YTOORI COXPaHHTb CO-
CTOSTHME paBHOBecHS. Tak KaK ONHMM U3 CaMbiX BaX-
HBIX KOMIIOHEHTOB JUCYIEPCHBIX CUCTEM ABJIACTCA BOJA,
PACCMOTDPHM Ha €€ TIPUMEpE IBOJHIOLMIO KOMILICKCA
BO3MOXHBIX B3aMMOIEHCTBMI B CHCTEME THIIA "TBEp-
JI0€ TENO-XUIKOCTD", B HACTHOCTH, "IIEMEHT-BOJA".

Hcxoms u3 OCHOBHEIX MOJIOXKEHM PasTUIHLIX TEO-
puit BOIbI, MOXHO OTMETHTH, YTO, HECMOTDS Ha MX
MHOroo6pasue, MPaKTHIECKHU BCe OHM CBOAATCH K ABYX-
CTPYKTYDHBIM MoJie/ M. Bojia CyIecTBYeT Kak B BUIC
MOHOMEPHBIX, (NPEACTABNSIOMMX TIEPBHI HEPAPXH-
YecKHi YpOBEHb CHCTEMBI), TaK U B BU/IE aCCOLMHUPO-
BaHHEBIX MOJIEKYJ (BTOPO# YPOBEHb), COOTHOLICHHUE KO-
TOPBIX 3ABUCHUT OT YCJAOBHIH OKPYXaloLeH CpekL. Io
MHEHHMIO, HarpuMep | 3], KonuyecTBO MOAUMEPHLIX MO-
JIEKYNT B accollMaTe MpY KOMHATHOM TeMIEpaType Co-
crasiser 103...101 equHwL, a OIS MOHOMEDHO! BOJIBI
— niopstka 10 %. Boinensa ux KaK JMCKPETHBIC COCTO-
SHUS (MepapXHUeCKe YPOBHU), MOXHO YTBEPXIATh,
Y710 Haubosee YyBCTBUTSAbHBIMM K M3MEHEHHUIO BHE-
ITHUX (aKTOPOB ABISIOTCA MOHOMEPHBIC MONEKYIEI
BOJBI, TAK KaK OHH 00JIAal0T U3OBITOUHON ¢BO0OIHOM
sHeprueit. [Ipn 3aTBOPEHMH LIEMEHTa BOJIOH B KOHTAKT
BXOAAT fiBe a3kl OTHA M3 KOTOPHIX — LIEMEHT (B Ha-
yaJbHOE BpeMs ABAAETCS KMHETHYecKH Haubonee
MHEPTHO#M (a30i1), a BTOpasd — XUIAKOCTh 3aTBOPEHUA
— IMHAMMYECKH Haubojiee aKTHBHAA KOMIIOHCHTA.
Mexay acCOLMUPOBAHHBIMM M MOHOMEDHBIMU MOJIE-
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KylaM¥ BOALI MIOXAEPKMBAETCA TTOCTOSHHOE B3aHUMO-
ACVCTBHE, OTPAXAIOUIEE CTPEMIIEHHE CHCTEMBI K Coxpa-
HCHUIO HATUBHOM CTPYKTYPBI XHAKOH (azbl.

Heaccouuuposannsie MOJICKYJ/IBl BOJHI B [T0JIHOM
cornacuu ¢ npuHuunom Je-Illarense crocobersyior
YCTPaHEHUIO BMEILATENILCTBA MOCTOPOHHETO KOMIIO-
HEHTA IYTEM I'MAPATAUHOHHOTO CBA3BLIBAHUS YaCTULl
ieMeHTa. ClIeCTBUEM 1aHHOTO B3aMMONECHCTBHS SB-
JHCTCA yMCHBLUCHHAE JOMH aCCOLMMPOBAHHBIX MOJIEKYT
Y HX KOJIMMECTBEHHOTO COCPXaHHs B CTPYKType pa-
CTBODUTE/IA KaK €AMHOH KHHETHYECKOI Macchl, [Ipo-
LI€CC IIPOJOTKAETCA O TEX IIOP, TI0KA HE HCYE3HET BTO-
Poii, GoJtee BHICOKHIt MO CTENEHU OPraHMU30BAHHOCTH
YPOBEHb JIMCKPETHOCTH — YPOBEHb aCCOLMHMPOBAHHBIX
MOJIEKY.T BOAbI. [IpH 9TOM BaXHO NOTYEPKHYTS, YTO B
PaccMaTprBaeMBIX GU3UKO-XMMUYECKHMX MpPOLIECCcax
TIPOMCXONUT B3aMMO/IEHCTBHE KAK OTIETbHBIX MOJIEKYI,
TaK M KOOTIEpaTUBHBIX aHCaMOMEl Cpenbl, BKIIOYAIO0-
IUX COTHM, TRICAYH ! NECATKM THICAY CTPYKTYPHBIX
€AMHHUL. B pesynbrate BO3HMKACT HOBAs CHCTEMHAS
OpraHu3alus-TUCIIepcus "LIEMEHT-BOMA", OTIMYAIOIA-
AC4 OT NEPBOHAYATbHOH MHEIM THIIOM B3aUMOJIEi-
cTBuA. IapaTHbie KoMmnexcol dbopmupyioT crenyio-
WHH UepapXMYECKHil YPOBeHb, B KOTOPOM MOJEKYThI
BOIIBI HAXOJATCH yXe B 60J1ee YIIOPAN0YeHHOM COCTOS~
HUM 110 OTHOUICHHIO K HCXOXHOM XWIKOCTH 3aTBOpE-
Hus [4]. TTo Mepe B3auMozeiicTBus BAXKYIUETO ¢ BOXOM
AOJIA TOTMMEPHOI YacTH MOJIEKYT BOAB! CHIXACTCS, B
DE3YIIBTAaTE YEr0 CO3AAIOTCA YCIOBHS IS IIEPEXOa CH-
CTEMBI B KOJUTOUHOE, THO0 HAHOCOCTOSHYE,

Hano- wim xonnonnnas cucrema mo CPaBHEHHUIO C
XHUIKO# BOLOH — 6onee OpraHM3oBaHHAas CTPYKTYpa.
Ilpu 31OM crenens ynopsgoyeHHOCTH TIOBLILLAETCH,
IT0 NPUBOINT K NPHHIMIHANBHO HOBOMY THITY (OpH-
CHTAllMOHHOMY 110 IPHPOJE) B3aUMOIEHCTBHSA JTHIIO-
MeH BoAbl Ha rpaHuue pasgena da3. Kax CHeJICTBHE,
TOABNACTCS BEPOATHOCTD OOBENMHEHUS MOIEKYJT BOXbI
B aCCOLIMATHI C XapaKTEPHLIM CTPEMICHHEM K BOCCTA-
HOBJICHUIO CBOEi MpPEXHEH HONMUMEPHOIM CTPYKTYDHI.
Pesyneratom s1oro nponecca spnsercs obpazoBaHue
CTPYKTYp 60Jiee BBICOKOTO NOpSIKa, B KOTODBIX BOZA
BCTpauBacTCA B KPHCTAIUIHYECKYIO PEILETKY LiEMEHT-
HOTO KaMHS C BBIICNIEHHEM aCCOUUATHBHO-eaCCOLH-
ATHBHBIX HCKXEHHBIX (NPUOIMKAIOLIMXCS K IEPBOHa-
SATBHBIM) CTPYKTYD YHCTO# BOBI, 9TO U Habmonaercst
B DEATIbHBIX CHCTeMax B Bue 3bdexra BonooTaeeHus.
Crnenyer oT™eTHTs, 4TO Ha Beex 3Tamax B3aMMOfeit-
CTBHS TaKUX CTPYKTYD, IPHHAIIEXAIMX PasTHIHbIM
YPOBHAM OpraHM3aui#, OOMEH BELIECTB NPOUCXOIUT
1o 1uddy3HoHHOMY MexaHH3MY, 4TO Tpeanonaraer
MEAJIEHHBIH 3Tal MX pa3BuTHsL. [Tpouece 5BomoLHy 3a-
KaH4MBACTCA, KOT/Ia HOBHIX YPOBHEH HUCKPETHOCTH He
00pasyeTcs ¥ MeXacCOLMaTHBHOE B3aUMOaEHCTBHE
CYWIECTBEHHO OCAA0AETCS. DTOT 3TAI OTBEYAET KECT-
KOMY CBA3BIBAHHUIO MOJICKYJT BOABI B CTPYKTYDE LiEMEH-
THOTO KaMHs.. [TocneHue coBepmIaoT TO/IBKO KOe6a-
TEJIBHBIC IBUXEHHS BOKDYT TIONOXCHNA PABHOBECHS,
TapMOHU3IMPYIOIUE CO CTPYKTYPOi#l TBEPHOi daswl.
OnHako, Ha CaMBIX DAHHHX CTAIHAX B3aMMOIEHCTBHA
B CUCTEME "TBEPIOE TEN0-XMIKOCTH" BHELIHUE 3Hep-
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TETHYECKHE BOINEHCTBUSA HA CUCTEMY MOTYT CYILIECTBEH-
HBIM 06pa30M NOBJIHSATH Ha XapaKTep PacCMaTpPHBaEMBIX
NPOLIECCOB.

Ha Haw B3r/1s1, BestuuMHa SHEpIHK TeIOBOro IBY-
xeHus (kT) Moxer GbITh NMpHHSATA KPHTEPHEM pasfe-
JIEHHA CUITbHBIX (BmcoxoaHepremqecxux) M Cl1abrIx
(HM3KOBHEPIeTUYECKHX) BO3NEHCTBUA Ha CUCTEMY.
CrieqyeT OTMETHTB, YTO HU3KOIHEPreTHYECK e BO3fIEH-
CTBUA, BIMSIOUIME HA IPOLecCH Auddy3HOHHO-pa3BH-
BAJOLIMXCS IIPOMEXYTOYHBIX CTPYKTYP, B PSIIE CTydaes
MOTYT ABNATbCA Gonee 3QPEKTHBHBIMK [0 CPABHEHHIO
C BBICOKOSHEPIEeTHYECKMMH, [I€ HEPEXO] OT OfHOTO
AHCKPETHOTO COCTOAHMSA B IPYroe OCYLIECTBISETCS
ckaykoM. M xotst TepmuH "uHdoOpMaLnOHHOE B3aUMO-
AeHcTBUE" Hauboliee MpHUEMIIEM K O6BEKTAM XHBOI
TIPUPOABL, MTO-BHAHMOMY, 3TO TIOHATHE MOXET GHITH
TaKXe paclpOCTPaHEHO M Ha OGBEKTHI HEXHMBOH TpH-
ponsl {5]. B ocHOBe manHoro YTBEPXJICHUS, TIpExXe
BCCTO, JIEXAT 3aKOHOMEPHOCTH 3KCIIEPHMEHTATBHO
Habonaembix (akTos, HanpuMep, ABICHUE HEXpo-
TIOPUHOHANBHOH 3aBUCHMOCTH Pa3BUTUS SHEPIOEMKUX
TIPOLIECCOB B CHCTEME OT BHECEHHOTO H3BHE SHEPIETH-
9ECKOI0 SKBUBANEHTA.

Kax yxe ot™evanocs, pois HHU3KO3HEPTe THYECKUX
B3aUMOJICHCTBHI HeNb3S HEAOOLEHHBATD. Harmpuwmep,
CHJIbI TPaBUTALHOHHOTO NPUTSDKEHUS SBISIOTCS ONpe-
JensomuMH B oOpasoBanuu ColHeyHoi CUCTEMHI, 2
BKJIaJl 3THX CHJI BO B3aMMOJEHCTBHE aTOMOB U MOJie-
KyJ1 ipeHeOpexxuMo Mast [6]. B paBHOIt Mepe 3To 0THO-
CHTCS, HaTlIpUMED, H K BIUSHHIO MATHUTHBIX MOJIEH Ha
(M3MKO-XUMUYECKHE CHCTEMBI. PaccmoTpum BeposT-
HBIH MEXaHM3M HU3KOIHEPTETHYECKHX B3auMonei-
CTBHH C IIO3ULIUI HEKOTOPBIX MONOXEHHH TEOPUH HH-
(opmaun [5, 7-9]. Hudopmaius — o1HO U3 Kiwoye-
BBIX IIOHATHI MHTEHCHBHO Pa3BMBAIOLIEHCA B HOC)TE-
JiHEe BDEMA HOBOH 0G1aCTH XMMHH — CYTIPaMOJICKYJISp-
HOMt xumMuu [10], KoTopyio MoXHO paccMaTpMBaTh KaK
XUMHU4ECKYI0 MHQOPMATHKY (1K MOJEKYIAPHYIO MH-
GopMaruky). [IpenmeToM u3yenns 3Toit Moaoz0it
HayKH SBIAIOTCA XPaHEHHE, CYUTHIBaHME U 06paboTka
Ha MONEKYNIAPHOM YPOBHE HHAOPMALIMH, 3aTTHCAHHON
B BUIIE CTPYKTYPHBIX M BPEMEHHEIX [IapaAMETPOB MOJIe-
KYJ ¥ MX aCCOLIMATOB.

HMudopmauns — ato nuskosHepretuyeckas cy6-
CTaHIIMA, OTPAaXaiolas CBOMCTBA cUCTeMHE GO Ha
TOJIEBOM (IMCTAHLIMOHHOM), JIOO HA BEUIECTBEHHOM
(xoHTaKTHOM) ypoBHsX. OHa Croco6Ha pacnpocTpa-
HATLCA B NPOCTPAaHCTBE, BO3ACIHCTBOBATD Ha Apyrue
CHCTEMBI, B OCOOEHHOCTH, ¢ GIU3KUMY TapaMETpaMH
M BHI3bIBATh B HUX 3HAYHTENBHEIE U3MCHEHMS 33 CYET
TIEPEPACTIPENICTICHUST DHEPIETHYECKUX [POLIECCOB.

W3BecTHO, 410 MEDOPMALMOHHETH CHIHAN [5], BOC-
NPUHUMAEMBIi CHCTEMOM KOJIMYECTBEHHO MOXET OBITh
OLCHEH B COOTBCTCTBHMHU C BHIpaxeHueM: J = log,W,,
rae J — KOMMYeCTBO MoCTymaniel uHbopMaruu, W,
— KOJIMYECTBO IUCKPETHBIX ¥ METACTAOWIbHEIX COCTO-
AHMH cucTeMel. TTox MeTacTaGUIBHBIM COCTOTHMEM
CIIEayeT NOHUMATh TAKOE KBa3HPaBHOBECHOE COCTOS~
HHUC OTACNBHBIX (TMCKPETHBIX, HANCICHHBIX OMHUM U
TCM Xe KOMIUIEKCOM CBOWCTB) CTPYKTYP, B KOTOPOM
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Pa3BUTHE 3HEPTO3aBHCHMEIX IIPOLIECCOB PABHOBEPOSIT-
HO.

TpH IHCTaHIMOHHOM (TIOJTIEBOM) B3AHMOGHCTBHM
3anmuch MHPOPMALIMOHHOTO CUTHANA OCYLLECTBISETCS
TIyTeM M3MEHEHMH, HanpuMep, dasbi, YaCTOTHI, aMIl-
JUTYIB GU3NYECKOTO NPOLECC, A IPH KOHTAKTHOM —
HETIOCPENCTBCHHO Ha MaTepHaibHEIN Hocutens, Crie-
AYET OTMETUTD, YTO Haubonee 3¢ipeKTUBHBIM SIBISET-
€4 TIEPBBIN CrOCO0, TaK KaK CKOPOCTH MEPefayn UH-
GdopManuy BeWECTBOM 3aBUCUT OT pana GakTopos,
HalpUMep, OT CKopocTH Ak GY3HOHHOTO, KOHBEKTHB-
HOTO0, MUTPALIHOHHOI0 [IEPEHOCA KOMIIOHEHTOB CHCTE-
MBI, KOTOpasi OrpaHHYeHa TePMOXMHAMHYECKUMH YC-
JIOBHAMM CYIECTBOBAHMA CHCTEMBI. B wacTHoCTH, s
BOXBI CKOPOCTH Tepeayil HHOOPMALIMH, T0-BUAMMO-
MY, OTIPENENSeTCs CKOPOCTBIO OOMEHHBIX IIPOLECCOB
MEXIy MOJIEKYJIAMH BOJBI M X aCCOLMATAMM.

WUndopMains 1ns JaHHOH CHCTEMBI MOXET GBITh
3HAYMMOM, HEe 3HAYUMON M HE BOCTIPUHATOMN. Hpyru-
MU CII0BaMU, HHGOPMAUMOHHBI CUTHAT aHATH3UPY-
CTCS CHCTEMOIA. 3HAUMMBII HHGOPMALMOHHEbII CUTHAT
NIPHBOZUT K HAPYIIIEHUIO €€ COCTOSHHMSA PaBHOBECHS. B
CBOIO 04€PE/b, CMEILIEHHS PABHOBECHS B PacCMaTpH-
BaeMBIX CUCTEMAX NIPU HUBKOIHEPIETUYECKIX B3aHMO-
AEHCTBHSIX MOTYT MPOMCXOAMTH TONBKO NPH YCJIOBUH
HAIUYUSA METACTAOHILHEIX COCTOSHMIA.

Elile ONHMM U3 BaXHbIX YCHOBMI IPOSIBNEHMS HH-
(hopMaLMOHHOTro B3ANMOJEHCTBHS ABIIIETCA KPATHOCTD
(TTOBTOPSIEMOCTB) M JUTUTEILHOCTD 3NEKTPOMATHHTHO-
TO MMITYJIbCa (IIPM TIONIEBOM BO3AEHCTBHH), a TaKXe
CBA3aHHAs C HUM 10J10ca YacToT. COrnacHo Teopun
nHdopmauun [8], ee motok J nponopuuoHaeH YUCTY
UMIIYIbCOB " BHIpaXxaeTcs dbopmynoit:
AJ =k = ; ~ tATw , I/1e k — KOTMYECTBO HMITYJBCOB, ¢
— BpEeM MOCTYILICHUSA UMIIYTbCOB, T — JUIUTENBHOCTD
HMIYNbCa, Aw — [TOJOCA YacTOT,

Tak xax He Bcst HHGOPMALUA ABALETCH 3HAYHMMOH,
TO MHGOPMALMOHHBI OTOK BOCIIPHHAMAEMOTO CUI-
HaJ1a C y4€TOM IIyMa MOXHO BBIPA3UTh YPABHEHHEM:

J=2na4 Ly
27 P

rae P, — MOIHOCTb 3HAYUMOTO curHana, P, — Moil-
HOCTb IIyM4.

Ecnu ypoBeHb 1myma npesrmiaet YPOBEHb 3HAYH-~
MOTO CHIHana, T0 3T0 He 03HAYaeT OTCYTCTBHE dex-
THBHOCTH BOCTIPUSTHS UHPOPMALIMH. DTO CBA3AHO C
TeM, YTO 3HAYMMBI CUTHAI IIPONIOPLMOHANEH YUCTY
TNOBTOPEHUH k, B TO BPeMs KaK LiyM — Jk. Orcioma
BBITEKAET BAXHOE CNENCTBHE: HAKOTUIEHUE 3HAYUMOM
MHO)OPMALMH MOXHO TOBBICHTb, YBETHYUBAS Kpar-
HOCTb BO3JCHCTBHSA, IOCTATOYHOM JUIA 3aTycKa MeTa-
CTAOMIIbHBIX U3MEHEHHUIF B CHCTEME Y PETYIMPYEMBIX
VIMH SHEPro3aBUCHMBIX peakuuii. B atom ciyqae, oye-
BUIIHO, pe4b HIET O CTEIIEHH YCBAUBAEMOCTH MH(OD-
Malluu,

Konuyectso undopmariuy, MOJIy4aeMOM CUCTEMOMH,
CBA33HO C €€ TePMOAMHAMHYECKUMH (DYHKIUAMYU CO-

CTOAHMA BbIpaxXeHUeM Bpunmosua [7], cormacuo ko-
TOPOMY PasHOCTh SHTPONIMU M WHPOPMALINH B 3aMK-
HYTOH cHcTeMe He YObiBaeT: A(S—J) > 0, rae S — 3Ha-
HEHHE SHTPONIMM. YPABHEHHE MOKA3KIBAET, YTO, BOC-
NpUHUMas HHOOPMALIUIO, CHCTEMa MOXET CHH3HTD
CBOIO (PU3HYECKYIO IHTPOIMIO M, KAK CIEACTBHE, CO-
BEPLINTH NOJE3HYI0 paboTy.

PaccMOTpUM HeKoTOpBIE NpUMepHI MH(pOpMAaLHOH-
HOTO B3aMMOJENCTBUS B CHCTEME Ha [I0JIEBOM U Belle-
CTBEHHOM YPOBHAX

Ilosesoii ypogens. TToneBoe BomecTBYE addexTus-
HO NPOSABAAETCA, HANPUMED, TIPU 06pabOTKE MAarHMT-
HBIM J10JIEM BOZOCOAEPXKAIUMX AUCIIEPCUIA, B YACTHO-
CTH, UEMEHTHBIX CHCTEM. CyLIECTBYET ZOCTATOYHO
MHOTO YOEIUTENBHBIX IKCIIEPHMEHTATBHBIX (akroB,
TI0Ka3BIBAIOIIMX YBETUYEHUE KOHEUHON NMPOYHOCTH
LIEMEHTHOTO KaMHs U 6ETOHA, M3MEHEHHE KHHETUKH
TBEPACHHA BAXYIMX MOC/E aKTHBALMK PACCMATPUBA-
EMBIX CUCTCM HU3KO3HEPIETUYECKHMH BONEIHCTBUAMU
SNIEKTPOMarHUTHOU npypojsi [11, 12]. Hpu 3toM sHep-
TUS MATHUTHOTO I10JIs1, MCTIOJTb3yeMas B ITHX TEXHOJIO-
THAX, Ha HECKOMIBKO MOPSAKOB HUKE SHEPIUM TEINO-
BOTO ABHXKCHHA MoJieKyl1. ONHAKO, KAK MOKA3LIBAIOT
OKCICPUMEHTAIbHBIC JaHHbIE, KHHETHYECKHME KPUBbIE
TIPOLIECCOB CTPYKTYPOOBPA30BAHKS 10 U ITOCIIE MATHUT-
HOI aKTHBALMHU CYLIECCTBEHHO OTIMYAIOTCS APYT OT apy-
T, YTO MO3BOJISET YTBEPXKIATH O NIPOSBNIEHUH HHPOP-
MalMOHHOTO (HM3KOIHEPTETHYECKOro) dakropa B3a-
umoneicTsusa. He BraBadch B nogpoBHOCTH MeXaHu3-
Ma BHCLIHETO TI0JIEBOTO BO3AEHCTBHMS, MOXHO IIPEATIO-
JOXHTh, YTO HabirOAaeMble SPGDEKTH SIBIIOTCS pe-
3YJIBTaTOM M3MEHEHHUS CTPYKTYPHOI OPranu3aLliy Bo-
XYIEH CHCTEMBI, B IIEPBYIO OYEPERD, KUAKOI dasml.
970 06YCIOBIEHO, TO-BUIAMMOMY, HAPYLIEHHEM GanaH-
Ca aCCONMaTHBHO-1€aCCOLMATHBHEIX POLIECCOB B CH-
CTeMe, T.e. U3MEHEHUEM KOJIMYECTBEHHOTO COOTHOILE-
HUSA MOACHCTEM BBICUIENO M HH3IIETO MOPAAKOB (Ha-
HpUMED, NOJTUMEPHBIX M MOHOMEPHEIX COCTABIAIONIIX
KOMIOHEHTOB XuaKo# (asbi). Mi3sMeHeHHe koomnepa-
THBHBIX CBOHCTB CHCTEMBI [IPHBOHT, B CBOIO OYEPELb,
K U3MeHeHnio Audy3nOHHOTO MacconepeHoca vac-
THLL, IPHYEM ITOT IIPOLECC HOCUT ABTOKATAIHTHYEC-
Ku# xapaxrep. HabmozaeMslit poct npoynocti BAXY-
ILETO B YCJOBHAX BO3ACHCTBHI MATHUTHEIM TIOJEM B
PaHHHUE CPOKHU TBEPICHHH, KOr/ TPOLIECCH Auddy3un
UTPaIoT OTIPEAETAIOIIYIO POTIb, AOKA3EIBAET CITPABE LU -
BOCTb IaHHOTO yTBEpXAeHUA. KpoMe Toro, KaK okaza-
JIOCh, TPANHINOHHEBIE METOAH (H3MKO-XUMUIECKOTO
AHAMN32 HE TIO3BOJIAIOT BLISIBUTH CYIIECTBEHHEIE OTIIH -
YHs B CTPYKTYPE LIEMEHTHOTO KaMHSA [IPU UCITONIB30Ba-
HHH HU3KO3HEPreTHYecKMX BosneiicTBuii. Cuenona-
TEILHO, MOXHO YTBEPXIATh, YTO MHTEHCUDUKALUA
npouecca ABSETCS pe3yIbTATOM B3aUMOAeHCTBUS
MEXIY OTHENBHBIMU COCTABIIOIIMMY ACCOLMATHBHO-
AleaCCOUMATHBHEIX KOMILUIEKCOB.

Bewecmeennuiii ypogens. I3BecTHO, 4TO XHUMHYeEC-
KHe 106aBKH, MCTIONb3yeMble, HAPUMED, B CTPOUTE]Th-
HOM MAaTepHAOBEI€HUH, MOTYT NPUBECTH K CyILle-
CTBCHHOMY H3MCHEHMIO KOHEYHBIX CBOMCTB MaTepHa-
na. IIpu 3ToM KOHuEeHTpauus 106aBoK npeuMynie-
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cTBeHHO KoseOnercs B mpeneiax 0,001...5,0 macc. %.
Jlaxe [PUCYTCTBYE IOCTOPOHHMX MPUMECE] B TBEPIOM
KOMITOHEHTE MOXET IIPUBECTH K 3HAYNTENbHBIM 3 PeK-
taM. Hanpymep, MCIOIb30BaHKE OKCHIOB KaIMUS I
MATHUS Pa3IMYHOM 9MCTOTH ("4aa” ¥ "0cd") B Ka4eCTBe
VICXOIHOIO BSXXYIIETO MPUBOAUT K GOPMHUPOBAHUIO
CTPYKTYD TBEPASHUS, OTNHYAIONIMXCS N0 [IPOYHOCTH Ha
CXaTHe B IECATKH Pa3, XOTd PAIMHYUS B CONEPKAHUH
TIPUMECEi B 3THX OKCHMIaX COCTABISIOT COTHIC HOJIH IPO-
nenTa [12]. Haubonee Gorathiit SKCEPUMEHTATHHBIA
MAaTepHall B 3TOM OTHOILIEHHMH HAKOIUIEH B APYTHX 06-
nacTsix Hayk [13, 14}. Tak, Hanpumep, B METUIMHE 3¢-
()EKTUBHO HCIIOMH3YIOT FOMEONAaTHYECKHE TIPETIAPATHL.
Bo BceX pacCMOTPEHHBIX CTy4adx KOIMYECTBO BBOAM-

MOTO BELECTBA, KAK [IPABUIIO, He ABsieTcs PyHKIMUeEl
AIIUTUBHOCTH CBOMCTB CUCTEMB!. Tak KaK MaTepHab-
HO-3HepreTHYecKUil aTaHc CHCTEMBI NPY BBEACHMU
MATBIX 403 IPAaKTHYECKU HE U3MEHAETCA, TO 3TH SBJIC-
HUS TaKXe 11e1ecoo6pa3Ho paccMaTpuBarh ¢ MO3KRIIMH
CUCTEMHOM OpraHu3aLyiy.

TaxuM 06pasoM, y4eT 0COOEHHOCTEH CUCTEMHOH,
CTPYKTYDHO# ¥ MH(}OPMALMOHHON HOPM OpraHu3auni
JUCTIEPCHEIX CHCTEM ITO3BOJISET 3HAYUTENLHO PACHIH-
PYTh BO3MOXHOCTH YTIPaBJICHHS UX CBOMCTBAMH C Lie-
JIbIO pa3pabOTKH PeCyPCO-IHEPTocOeperaloLiiX TeXHO-
JIOTHH TIONYYEHUS MaTEPHATIOB PasIMYHOTO TEXHUIEC-
KOTO Ha3HAYCHHMS.
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