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OEI.l.J;Afl XAPAKTEPl1CTMKA PAEOTbl 

AKTyaAI>HOCTh npo6AeMl>I. 0AHOH H3 Ba:>KHeHilIHX 3aAaq aayKH 

0 6HOIIOAHMepax 51BA51eTC5I Bhl.SICHe1ure cpH3H'!eCKHX OCHOB CTpOeHI15I 

H cpyHKD;HOHHpoBaHH.SI MOAeKyA 6eAKOB H HYKAeHHOBbIX KHCAOT, 

OTAH'laIOru;HXC.SI BhICOKOH crreu;HcpH'IHOCThIO. YcTaHOBAeHo,. '!To 

6HOAOrHqec~a51 aKTHBHOCTb STHX MOAeKyA qpe3Bhl'!aHHO 

'IYBCTBHTeAbHa K H3MeHeHH5IM HX npocTpaHCTBeHHOH 

KOHcpHrypau;HH. B CB5I3H c STHM cyru;ecTBeHHO Ba)KHO Bhl.SIBAeHH:e 

cpaKTopoB, c>IIpeAeA51IOIIJ;HX KOHcpopMau;mo 6HorroAHMepoB, a TaK:n<.e 

aaKOHOMepHOCTe:H: rrpoTeKaHH.SI KOHcpopMaIJ;HOHHbIX rrepecTpoeK. 

AA.SI perrreHH51 sTo:H: CAO>K.Ho:H: aaAa'!H YA06H:r:.IMH MOAeAhHhIMH 

C00AHH0HH5IMH 51BJ\.51IOTC51 CHHTeTH'!eCKHe ITOAHII0IITHAhl- 3To 

o6ycAOBAeHo HX rrpocToH XHMH'leCKOH CTPYKTypoM:, a TaK:>Ke 

'B03MO)KHOCTblO CHHT03HpOBaHH51 MaKpOMOAeKyA pa3AH1II10H AAHHbl 

H aMHHOKHCJ\.OTHoro COCTaBa. 

K '!HCAY OCHOBHhIX H, H0CM0Tp51 Ha AOCTHrHyThie ycrrexH, eru;e 

AaAeKHX OT cnoero pellieHH.SI 3aAa'l OTHOCHTC51 ycTaHOBA0HMe 

HaTHBHOH CTpyKTYPhl 6eAKa ITO era rrepBH'IHOH CTpyKType. 

C'!HTaeTc51, 'ITO B cnopa'!HBaHHH MaKpOMOAeKyAhl 6eAKa B 

KOMITaKTHYIO HaTHBHyro CTPYKTYPY cyru;ecTBeHHyro P·OAh HrpaeT 

o6pa30Bamre Tex HAH HHbIX THIIOB BTOpH'IHOH CTpyKTYPhl. 3To 

rrpeAIIOAO:>K.eHHe BbI3hIBaeT 3Ha'IHT0AhHbIH HHTepec HCCA0AOBaTeJ\.eH 

K crroco6HOCTH pa3AH'IHhlX aMHHOKHCAOT £hlCTpaHBaTbC51 B 

paaAH'IHbie THIIbI BTOpH'IHOH CTPYKTyphI, a TaK:>K.e K BAH51HHIO 

BHyTpH- H Me>K.MOAeKyA51pHbIX B3aHMOA0HCTBHH BTOpH'-IHhIX 

CTpyKTyp, o6pa3yIOIIJ;HXC51 B IIOAHII0IITHAHOH u;errH. nocAeAH5151 

aaAatia B HaCT05Iru;ee npeM.SI perrraeTCH n paMKax 

cpeHOMeHoAo[rH'leCKOH TeopHH 3HMMa-Eperra rryTeM pac'leTa 

rrapaMeTpOB 3TOH reopHH c HCIIOAb30BaHHeM pa3AH'!HbIX MOA0Aeif 

BHYTPH- H Me)KMOAeKyA.SipHhIX B3aHMOAeHCTBHI1. 

KpoMe Toro, B IIOC.ll.0AHee BpeM5l AAH OIIHCaHH5I 

CTaTHCTH'l0CKHX CHCTeM, B qacTHOCTH B cpH3HKe IIOAHMepoB, Bee 

qaru;e rrpHM0H.SIIOTC51 TaKHe MOIIJ;Hbie MeTOAhI H3y'leHHH KpHTH'l0CKHX 

· 51BAeHHH, KaK pa3AH'IHhre peIIIeTO'IHhie MOAeAH, HarrpHMep, MOAeAh 

noTTCa AJ\.51 MHOI'OKOMIIaHeHTHbIX CIIHHOBbIX CHCTeM. BaaHMOCB5.I3b 
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B CTaTHCTHKe ITOAHMepoB H TeopHH KpHTH'leCKHX HBAeHHH pacKpbITa 

B pa6oTax A€ KAya~o, n.Ae-)KeHa. c rrpHMeHeHHeM 3THX M€TOAOB 

peruaIOTCH 3aAa'IH CAy'laHHbIX 6AY}KAaHHH, rrpoTeKaHHH, 

rrepKoAHD;HH, reAeo6paaoBaHHH H p.si:A APYrHx. 11HTeHcHBHo 

paaBHBaeTcH cppaKTaAoHaH MoAeA& 6eAKOB. Bee 3TH HccAeAoBaHHH 

OTHOCHTCH K rrpocTpaHCTBeHHhlM CBOHCTBaM IlOAHMepos. 

AocTHrHyTore· B 3TOH o6AacTH ycrrexH rro3BOAHIOT AYMaTb o 

rrepcrreKTHBHOCTH HCCAeAOBaHHH KOHcpopMaQHOHHhlX CBOHCTB 

6HorroAHMepoB MeTOAaMH cpH3HKH KpHTH'leCKHX HBAeHHH. Oo3TOMy 

MOJKHO C'IHTaTb, 'ITO 3aAa'IH, perueHHIO KOTOpbIX ITOCBHID;eHa 

HacTosrru;aH AHCcepTaQHOHHasr pa6oTa, AOCTaTO'IHO aKTyaAbHbl H 

. rrpHHD;HITHaAbHhI. 

QeAb pa6oThl. OpHcTyrraH K BhlITOAHeHHIO AaHHoH: 

AHCCepTau;HoH.HOH pa60TbI Mbl rrpecAeAOBaAH TPH OCHOBHbIX u;eAH: 

1} CTpHMeHHTh AAH onncaHHH nepexoAa crrHpaAb-KAy6oK B 

IlOAHITeIITHAaX OAHOMepHyro MOAeAb CTO'TTCa, BKAIO'laroru;yro B ce6H 

B Ka'leCTBe napaMeTpOB TaKHe MHKpOCKOITH'leCKHe BeAH'IHHhI, KaK 

3HeprHH o6paaoBaHHH BOAOPOAHOH cBH3HH KOHcpopMau;HOHHaH 

CTaTHCTH'tJ:eCKaH cyMMa IlOBTOpHIOID;eHCH eAHHHD;bI C y'leTOM 

peaAbHOH Torr0Aorm1 aaMbIKaHHH BHYTPHMOAeKyAHpHoH: BOAOPOAHOH 

CBH3H. 

2} J1cnoAb'3YH pa3AO:>KeHHe KOHcpHrypau;HOHHOH CTaTHCTH'lec­

KOH cyMMhI rro cAy'laHHhIM rrosepXHOCTHM perueTKH, paapa6oTaTb 

YA06HhlH anrrapaT AAH BbI'IHCAeHHH H cpH3H'lecKo:i1 HHTeprrpeTaD;HH 

MaKpOCKOITH'leCK.HX napaMeTpOB nepeXOAa, KoppeAHD;HOHHbIX 

CBOHCTB MOA€AH KaK B BaKyyMe, TaK H rrpH HaAH'IHH pacTBOpHTeASJ:. 

3} OnpeAeAHTb poAh TorroAorHH 3aMbIKaHHH BHYTPHMoAe­

KYAHpHbIX BOAOPOAHbIX cB.si:ae:H B KoorrepaTHBHOCTM H KoppeAHD;HOH­

HbIX oco6eHHOCTHX npH nepeXOAe CITHpaAb-KAy6oK. 

HayqHaH HOBH3Ha. OpHMeHeHa OAHOMepHasr MOAeAb OoTTca 

one:caHMH nepeXOAd CITHpaAb-KAy6oK B ITOAHIT€IlTHAaX; HaHAeHa 

· CBH3b co cTaHAapTHOH MOAeA&IO CToTTca. 

Ha ocHoBaHHH paaAO}KeHHH cTaTHCTH'leCKOH cyMYihI no 

cAy'laHHbIM IlOBepXHOCTHM Bhl'IHCAeHa 
11
TO'IKa nepeXOAa" cnHpaAb­

KAy6oK, APYrMe napaMeTpbI nepexoAa. J;loAy'leHbI Bbipa:>KeHHH AAH 
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onpeAeAeHHH rrapaMeTpa TeopHH HerrocpeACTBeHHO H3 KOHcpop­

MaD;HOHHbIX KapT. 

CToKa3aHo, 'ITO peaAHsyeMaH B npHpoAe reoMeTpHsr BHYTPHMo­

AeKyAsrpHoIX BOAOPOAHhIX CBH3ei1:, cooTBeTCTBy10ru;asr a-crrHpaAbHOH 

CTPYKType He HBASJ:eTcsr cAyqaM:HoH:, a 06ecrre'IHBaeT BHYTPHMOAeKy­

AHpHhle KoppeAHD;HH, OITTHM8AbHaH AAH cpyHKgHOHHpoBaHHH 

6eAKOBbIX MOAeKyA. 

PasBHBaeMas:r B HacToHru;eH: pa6oTe TeopHH AaeT rrpaKTH'lecKy10 

. B03MOJKHOCTb Bbipa3HTb cpeHOMeHOAOfH'leCKHe napaMeTpbI 

nepeXOAa qepe3 MHKpOCKOITH'leCKHe H 3THM caMbIM, TO'IHee 

HHTepnpeTHpOBaTb HX cpH3H'leCKHH CMbICA. 

OcHOBHbie noAoJKeHHH, BbIHOCHMbie Ha aaru;HTy. Ha ocHoBe 

OAHOMepHOH MOAeAH CTOTTCa ITOKa3aHa 'B03MOJKHOCTb ITOCTpoeHHH 

TeopHH nepeXOAa !l-CIIHpaAb-KAy6oK, COAep:>Karu;eM: TOAhKO 

MHKpocKonaqecKHe rrapaMeTpbI noAHnenTHAHOH u;enH. MoAeAb 

Il03BOAHeT pa3~BaTb arrnapaT AAH pacqeTa MHKpOCKOITH'leCKHX 

xapaKTepHCTHK rrepeXOAd. 

CToKasaHo, 'ITO o6o6ru;eHHaH MOAeAb rroAHrrenTHAHOH eAHHHu;or 

pasMepHOCTbIO A, 3KBMBaAeHTHa MOAeAH CToTTca, pasMepHOCThIO 

A+l. 
feoMeTpHH BHYTPHMOAeKyAs:rpHbIX BOAOPOAHhIX CBHseM: HrpaeT 

onpeAeAHIOID;YIO pOAb B KOOIIepaTHBHOCTH rrepeXOAa CIIHpaAb­

KAy6oK. B paMKax npeAAaraeMo:i1: TeopHH MOJKHo HCG:AeAOBaT& 

r11noTeTH'leCKHe MOAeAH c paaAH'IHOH reoMeTpHeM: BOAOPOAHhIX 

CBH3e:i1. KoAH'!eCTBeHHO rroKasaHo, 'ITO peaAM3yeMaH B rrpHpoAe 

reoMeTpHH o6ecrre'!HBaeT OIITHMaAbHhle KoppeAHD;HH AAH 

cpyHKu;HoHHpOBdHHH 6eAKOBbIX MOAeKyA. 

nocTpoeHHe MOAeAH, Y'IHTbIBa10ru;e:i1: BAHHHHe paCTBOpHTe.l\H 

. KOHKypapy10ru;ero aa o6pasoBaHHe BOAOPOAHOH CBH3H c rrerrTHAHOH 

rpyrrrroM: Ha rrepexoA crrepaAb-KAy6oK B03MOJKHO, rryTeM rrpocToro 

rrepeorrpeAeAeHHH TeMrrepaTypHoro rrapaMeTpa "BaKyyMHoi1" Mo­

AeAH. 

TaKaH MOAeAb rrpe orrpeAeAeHHOM cooTHoIIJeHHH rrapaMeTpoB 

II03BOAHeT OITHCbIBaTb He TOAbKO rrepeXOA CIIHpaAb-KAy6oK 

("rrAaBAeHHe"), HO H rrepeXOA KAy6oK-CITHpaAb rrpH HarpeBaHHH 
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. ("BhICTpa1-rnamrn"); DoAy'leHhI cpopMyAhI AAff. BhlqHcAeHIUI o6eli:X 
' "' -..i.:~ 
ToqeK rrepexoAa. 

Hay11HaH H npaKTH11ecKaH :a;eHHOCTh pa6oThI o6ycAoBAeHa 

3HaqHTeAhHhIMM ycnexaMH npHMeHeHHH pemeT011HbIX MOAeAeH B 

o6AacTH cpli3HKH MaKpOMOAeKyA c OAHOH cTopoHhI H Ba>KHOCThIO 

AeTaAbHOro H3'}'1IeHH51 nepeXOAOB CIIHpaAb-KAy6oK B cpH3MKe 6eAKa 

- c Apyroir. 0Ha 3aKAroqaeTC51 B TOM, qTo MHKpOCKOIIHqecKa51 MOA0Ab, 

OCHOBaHHa51 Ha. CTporo raMHAhTOHHaHOBOM IIOAXOAe II03BOA51eT 

rroAyqaTh AerKo IIOAAaIOru;Hecg HHTerrpeT.au;HH pe3yAhTaTbI rrpH 

aHaAH3e KoorrepaTHBHOCTH CHCTeMbI, BAH51HH51 paCTBOpHTeAH, pOAH 

TorroAorT;IH 3aMhIKaHH51 BOAOPOAHhIX casrneli H reTeporeHHOCTH 

cHCTeMhI. KpoMe Toro, TaKoir IIOAXOA OTKpbIBaer B03MO>KHOCTH MH 

KoppeKTHoro OIIHCaHHH CHCTeMbI c 6oAee CAO>K.HbIMH B3aHMO­

AeHCTBM51MH. 

Anpo6a:a;HH pa6oTbI. OcHOBHhie ye3yA6TaTbI, rroAytreHHhie B 

AHCCepTaD;HH AOAO>K.eHbI Ha . rueCTOM CHMII03HyMe no 

KOHcpopMaD;HOHHbIM H3M0H0HH5IM 6HOIIOAHMepoB (T6HJ\.HCH, 1985r.), 

. Ha 2-H: pecrry6AHKaHCKOH KOHcpepeHD;HH, IIOCB51I:a;0HHOH rrpo6AeMaM 

cpH3HKO-XMMHqecKoH 6HoAorHH (EpeaaH, 1986r.), Ha KoopAHHau;n· 

OHHOM ceMHHape "YfccAeAoBaHHe CTPYKTYP H cpH3HqecKHX caolicTB 

H 3HepreTHKH 6HOAOrHqecKH aKTHBHbIX MOAeKyA" (BpaTMCAaBa­

Opara, 1986r.f, Ha 4-M KoopAHHaD;HOHHOM ceMHHape CCCP-YCCP 

"AHHaMHKa H aKTHBHOCTb 6HOAOrHqecKHX MaKf>OMOAeKyA" (EpeBaH, 

1988r.). 3TH pe3yAhTaTbI o6cy>KAaAHCb Ha HayqHbIX ceMHHapax 

Ep<l>Yf, EfY, MfY, T<l>Yf, BfY. 

0y6AHKaD;HH. Do T0Me AHCCepTaJJ;HOHHOH pa60TbI orry6AHKC>BaHO 

12 pa6oT. 

CTyKTypa pa6oTbI. AHccepTa:a;H51 CKOMIIaHOBaHa H3 BBeAeHH51 

H qeTbtpex l'A,aB, COAep>KHT 78 CTpaHHD; TeKCTa, 1 Ta6AHJJ;y, 15 

pHCYHKOB H CIIHCOK D;HTHpoBaHHOH AHTepaTyphI (120 CCbIAOK). 

Oepaa51 rAaBa rrocBHru;eHa orrHcaHHIO 5IBAeHH51 rrepexoAa crrHpaAb­

KAy6oK H COAep>KHT o63op AHTepaTyphI ITO TeopeTHqecKOMY 

HCCA0AOBaHHIO 3TOro 51BAeHH51. B HeH OITHCaHa TaKJKe MOA0Ab 

OoTTca. fAaBa 3aKaH11HBaeTc5I rrocTaHOBKOH 3aAa11H. Bo BTopoH: 

rAaBe OIIHChl.BaeTC51 rrpou;eAypa MOAeAHpoaamrn IlOAHIIeIITHAHOH 
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u;errH Ha IIOAdce TpeyrOAbHOH perueTKH H rrpHBOA51TC.sI crroco6bI 

13hiqHcAeHH51 KOHcpHrypau;aoHHOH cTaTHC::THqecKo:ii cyMMbI. TpeTbH 

rAaBa IIOCBHUJ;eHa Bhlqa'cAeHHIO MaKpOCKOIIMt[eCKHX rrapaMeTpOB 

nepeXOAa c1rnpa.l\.b-KAY60K AA.sI IIOAHIIeIITHAHOH u;enH B "BaKyyMe". 

0pHBOA51TC51 pe3yAbTaThI pac'leTOB IIpH pa3AHqHhIX 3Hd"tJ:eHH51X 

. rrapaMeTpoB MOAeAH. 

B 3aKAroqHTeAI>Holi, qe1raepToli, rAaBe rroAyqeH raMHAhTOHHaH 

AA51 MOAeAH IIOAHIIeIITHAa B pacTBOpHTeAe. BBOAHTC51 rrpHBeAeHHhIH 

TeMrrepaTypHhIH rrapaMeTp H IIOKa3bIBaeTC51, 'ITO 3THM caMhIM 3aAaqa 

orr51Th cBOAHTC51 K BaKyyMHoli MOAeAH. AaHhI MeToAhI H pe3yAhTaThI 

pac'!eTdB MaKpocKorrHqecKHX napaMeTpoB. TaM )Ke. npoBeAeH 

aHaAH3 IIOBeAeHH51 MOAeAH rrpH pa3AHqHhlX TOIIOAOrH.sIX 3aMhIKaHH51 

BHYTPHMOAeKyA51pHbIX BOAOPOAHhIX CB513eH. npoBeAeHO TaK)Ke 

cpaaHeHHe c Teop:aeli ~H!9£Ma-Bperra. 

COAEP)KAH.HE PABOTbl 

B nepBo:H rAaBe AHccepTaD;RH AaH AHTepaTypHhrli o63op 

pa6oT, IIOCB5IID;eHHhIX TeopeTHqecKH:M HCCAeAOBaHH:HM 51BAeHH:H 

nepeXOAa CITHpaAb-KAy6oK. DpoAeAaHHbIH o63op IIOK83hIBaeT, qTo 

noqTH Bee TeopeTHqeCKHe MOAeAH nepeXOAa a-crrH:paAb-KAy6oK 

OCHOBaHhI Ha MOAeAH 3RMMa-Bperra AA51 CIIH:HOBhIX CHCTeM H 

5IBAHIOTCH cpeHoMeHoAoniqecKHMH. 0TcyTcTBYIOT MOAeAH, orrepH­

pyroiu;H:e MHKpOCKOnHqecKHMH: MOAeKyA.si:pHbIMH H reoMeTpH'IeC-

. KHMH: xapaKTepHCTHKaMH a-crrHpaAH H pacTBOpHTeMI. 0TAeAbHbIH 

naparpacp ITOCB.sIIu;eH MOAeAH .l\HcpcoHa-Polira, KaK xoporueM: IIOIIbIT­

Ke peruHTb 38Aaqy Ha. OCHOBe He cpeHOMeHOAOrHqecKoro ITOAXOAa. 

nocAeAHHH rraparpacp J;'AaBbI COA~P)KHT _OIIH:CaHHe MOAeAH: norca H 

ee rrpH:MeHeHHH B COBpeMeHHOH cpH3HKe KpHTHqecKHX 51BAeHH:H. 

B KoHu;e rAaBbI AaeTc.si: nocTaHOBKa 3aAaqH, 

Bo BTOpo:H rAaBe IIOCTpoeHa MOAeAb IIOAHITeIITHAHOH u;emr 

B BHAe ITOAOCbI TpeyrOAbHOH perueTKH H OITHCaH MaTeMaTHtieCKHH 

cpopMaAH3M p·acqeTa TepMOAH:HaMHqecKHX xapaKTepHCTHK TdKOH 

MOAeAH. 
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PaccMoTpHM rroAHrrerrTHAHYIO u;errb AOCTaToqHo 6oAblllOM MH­

HbI, qTo6bI ee MO:>KHO 6bIAO 6bI C'1HTaTb TepMOAHHaMH:qecKOM CHCTe­

MOM. KoHcpopMau;HH aToM: u;erm orrpeAeA5IIOTC51 Bpa~eHH5IMH BoKpyr 

CB513eM, IIpHCOeAHHeHHbIX _K accHMeTpHqHoMy aTOMY yrAepoAa. 

CTycTb Ka>KAa51 rrapa yrAoB Bpa~eHH51 { cj>i,'JI) rrpHHHMaeT Q 
A!fCKpeTHbIX 3Ha'1eHHM. CTocTaBHM Ka>KAOM nape {cj>i,'1') B cooTBeT­

CTBHe "cIIHHOBYIO" rrepeMeHHYIO cri, IIpHHHMaIO~YIO OAHO H3 3Haqe­

HHM (1, 2, ... , Q). 
06o3Hd'1HM HOMepoM 1 KOHcpopMau;HIO, COOTBeTCTBYIO~ <X-CIIH­

. paAbHOM CTPYKTYPe. BHY'fpHMoAeKyA5IpHa51 ~OAOPOAHa51 CB513b 06pa3yeTC5I 

TOAbKO rrpH cri-2= cri-1=cri=1 a B OCTaAbHbIX (03 -1) KOHCpopMau;H5IX yqacTKa 

u;errH H3 Tpex IIOCAeAOBaTeAbHbIX MOHOMepHbIX eAHHHu;, TaKa51 CB513b 

OTCY'fCTByeT, H ·HX 3HeprH51 rrpHHHMaeTc51 paBHOM HYAIO; 3To 5IBA5IeTc51 

C'.\eACTBHeM To, o, '1TO OAHa BOAOPOAHa51 CB513b cpHKCHpyeT B orrpeAeAeHHOM 

KOHcpopMau;HH TPH rrapbI yrAOB { cp/P) (pHc. 1). 

----...,.-----'"\ r--------,------, r-
--~ r----+-~----'"\ r----+-~-

1 I I I I I I I 
H 0 H 0 H 0 H· 0 

I II "' · I II °' I II "' I . . II 
./7N'-c&c'\, /c'-. ~N'- (c~ /c'-..c;rN" (c"~ /c'-. ,f'N'-.. tc'-
v NCC N ·c NCC 

I II I II I II 
~,i · 0 .H 0 H 0 
., · , . I I r. , _____ ,,, '------r--;-----J '-----

------~----~:.; ~----------~-

Pac. 1 CxeMa 3aMhIKaHH51 BOAOPOAHbIX CB513eM: B rroJUmeIITHAHOM u;erm. 
; 

CTpH6AH:>KeHHeM MOAeAH, Ha CTaAHH ee nocTpoeHH51, 5IBA5IeTc51 

TO, qTo Bee KOHcpopMau;HH IIOBTOp5IIO~eMC51 eAHHHu;br, COOTBeT­

CTBYIO~He KAy6Koo6pa3HOMY COCT05IHHIO, rrpHHHMaIOTC51 c paBHbIMH 

draTHCTHqecKHMH aecaMH. B AaAbHeM:IlleM rroKa3bIBaeTC51, '1TO MO:>K­

HO paccMOTpeTb MOAeAb c peaAbHbIM pacrrpeAeAeHHeM CTaTHCTH­

qecKHX BecoB. :3HeprHIO, BbIAeA5IIO~YIOC51 rrpH o6pa3oBaHHH <X-CIIH­

paAbHOM CTPYKTYPbI, o6o3Ha'1HM '1epe3 U. 

TaKHM o6pa3oM, peaAbHa51 rroAHrrerrTHAHa51 u;errh MOAeAHpy­

eTc51 HaMH rroAocoM: TpeyroAbHOM perneTKH, B Y3Aax KoTopoM: orrpe-

8 

' 

I 

J 

'~-

.\ !, 

f 

AeAeHbI "crrHHOBbre" nepeMeHHbie cri' faMHAbTOHHaH TaKoM MOAeAH 

MO:>KHO HanHcaTb B CAeAYIO~eM BHAe: 

H=~U() ·() () Li cri_2 ,1 cri_1,1 cri,1 

{cr i} 

( 1 ) 

aaa 0 CHMBOA KpoHeKKepa, H cyMMHpOBaHHe BeAeTC51 ITO BCeM rn,n . 

Y3AaM TpeyroAbHOM perneTKH. 

faMHAbTOHHaH (1) orrHcbrnaeT. rioAHrrenTHAHYIO u;errb, co 

CAeAYIO~HMH AOITy~eHH5IMH: rrpHHHMaeTC51 IIOBOpOTHO-H30MepHoe 

npH6AH:>KeHHe; KOHcpOpMau;H5I IIOBTOp5IIO~eroc51 3BeHa orrpeAeA51-

eTC51 TOAbKO yrAaMH <j>i , 'Pi; ITOBTOp5IIO~eec51 3BeHO HMeeT Q AHC­

KpeTHbIX KOHcpOpMau;HOHHbIX COCT05IHHM, rrpHqeM KOHcpopMau;inr 

rrpHHHMaIOTC51 paBHOBepo5ITHbIMH; a.-cm1paAbHa5I KOHcp0pMau;M:5I 

cTa6HAH3HpyeTC51 BOAOPOAHhIMH CB5135IMH Me:>KAY i-M H i + 4 
IIOBTOp5IIO~HMHC51 3BeHb5IMH; IIpH o6pa3oBaHHH <X-CIIHpaAbHOM 

cTpyKTYPhI BbIAeA5IeTC51 3Heprirn U. 
KoHcpopMau;11:0HHa5I cTaTHCTH'1ecKa51 cyMMa MOAeAH c 

raMH./\hTOHHaHoM (1) HMeeT BHA 

z = L exp{~C>cri_2 ,1<>ai-1,1<>ai,1} (2) 
{cri} 

aaa ~ = U/kT, a cyMMHpOBaHHe BeAeTC51 ITO BCeM Ha6opaM "crrH-

HOBbIX" KOHcpHrypau;HM u;enH. (3) 
BBOA51 o6o3HaqeHH51 v=ell-1 H C>i =<>0 . 1 <>0 . 1<>0 .1 Mo-

1-2 • 1-I • 1 • 
JK.eM HaIIHCaTb AA51 CTaTHCTHtieCKOM cyMMbI CAeAyIO~ee Bbipa>KeHHe: 

f 
Z= LLvr[ ... +flo~3)+ ... ] • (3) 

{cri} f i=l 

CToCTaBHM B COOTBeTCTBHe Ka:>KAOMY qJ\.eHy o/3l TpeyroAbHHK 

Ha noAoce perneTKH c BeprnHHaMH B Y3Aax (i-1, i, i + 1). TorAa Ka>K­

AOMY MOHOMY B cyMMe (3) MO>KHO rrocTaBHTb BO B3aHMOOAH03Ha'1Hoe 

COOTBeTCTBHe KOHcpHrypau;-HIO TpeyroAbHHKOB pellleTKH, KOTOpbie 

All.51 Harll.5IAHOCTH MbI 6yAeM 3arnTpMXOBbIBaTb (pHc. 2). 

9 

1 



Pnc. 2 CTpHMep cAytJa:iiHo:ii rroBepxHocTH. 

A Ka:>KAOM cyMMe B KBaApaTHhIX cKo6Kax B Bhipa:>KeHHH (3) 

COOf'BeTCTByeT BIIOAHe OIIpeAeAeHHd5I KOHcpHrypaD;I:I5I 3dIIITpHXOBaH­

. HhIX TpeyroAbHHKOB HAH cAytJaHHhIH 3.1\.eMeHT MHO)KeCTBa BCeB03-

MO:>KHhIX IIOBepXHOCTeH, o6pa30BaHHbIX 3THMH TpeyroAbHHKaMH. 

06o3Hd'IHM 'Iepe3 ftJHCAO 3dIIITpHXOBaHHhIX TpeyroAbHHKOB, 

a 'Iepe3 nr 'IHCAo BepIIIHH, He rrpHH.aAAe:>KaID;HX . HH K OAHOMY 

TaKOMY TpeyroAbHHKy(cBo6oAHhie BepIIIHHbI). TorAa IIOAytJaeTC.sI 

Z = L vfQnf (4) 

GfEG 
rAe Gr cAytJaHHa.si: rroBepxHoCTh Ha pemeTKe G. 

B o6AaCTH BbICOKHX TeMrrepaTyp v<<t H BKAaA B CTdTCYMMY 

AaIDT rroBepxHoCTH c MaAWM 'IHCAOM 3aIIITp11xoeaHHhlx 

TpeyroAhHHKOB. AAH BhlCOKOTeMrrepaTyTHoro p~3Ao:>KeHHB 

cTaTHCTH'IeCKOH cyMMhl AD KBaApaTH'IHoro tJAeHa rroAy'IeHo 

Bbipa:>KeHHe N 2 _SN 
z '= QN + NvQN-3 +v2(NQn-4 + NQN-5 + QN-6) (5) 

B.T. 2 

CooTBeTCTBeHHO AAB ceo6oAHDH 3Heptlni: HMeeM, rrpHXDA.sI­

ID;eH:c.si: Ha DAHH y3eA pemeTKH ( 

. lnZ v v v 5 vj (6) -~FBT = hm -=lnQ+- l+-+----
• • ~~00 N Q3 Q .Q2 2 Q3 · 

. 0oAy'!eHbI TaK:>Ke HH3KOTeMrrepaTypHoe H 1/ -pa3AO:>KeHH.sI. 

"CIIIHBaHHeM" BbICOKOTeMrrepaTypHoro H HH3KOTeMrrepaTypHoro 

Bbipa:>KeHHH AA.sI CB060AHOH 3HeprHH B paMKab 1/Q pa3AO:>KeHHH 

rroAy'IeHo Bhlpa:>KeHHe AA5I "KpHTHtJecKo:H" TO'IKH rrep~XDAa 

CIIHpaAb-KAy6oK 

Ve= Q+o(l/Q2) (7) 
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I 
·' 

'~ 
1 

·~ 
,· 

u 
T =--
c kln(l+Q) 

HAH 

(8) 
PacqeT TeMrrepaTypbI rrepe.xoAa rro 3TOH cpopMyAe AaeT 

HepeaAbHO BhlCOKHe 3HatJeHH.sI. 3TO CBB3dHO c TeM, 'ITO pac­

CMaTpHBaeTC.sI H30AHpOBaHHd5I MOAeKyAa IIOAOITeIITHAa 6e3 

· pacTsop11TeA.si:. McrroAb3YH cpopMaAH3M TpaHccpep-MaTpHD;bI AA5I 

CTaTHCTif"IeCKOH cyMMbI rroAytJeHo Bbipa:>KeHHe 

z = /..f (9) 
rAe ;.1 - CTapIIIHH KopeHb BeKOBoro bipa.BHeHHH 

')..3 -(v+Q)A-2 +v(Q-l)A-+v(Q-1) = 0 (10) 

0TCIDAa AAH cTerrem1 crrHpaAbHDCTH rroAytJaeTcH 

8 
_ v + 1 "-i -( Q - 1 )A-1 - ( Q - 1) 
-- (11) 

"-1 ,3/..t-2Cv+Q)A-1 +v(Q-1) 

B TpeTe:H r.l\.aBe AHCCepTau;1111 Bbl'IHCAeHbI rrapaMeTpbI 

rrepeXOAa CI1HpaAb-KAy6oK, rrpoBeAeHO cpaBHeHHe c 

3KCIIepHMeHTaAbHbIMH AaHHbIMH H HCCAeAOBaHO IIOBeAeHHe 

peIIIeTO'IHOH MDAeAH rrpH pa3AH'IHbIX reoMeTpH.sIX 3dMbIKaHHH 

BHYTPHMOAeKyAHpHbIX BDADPDAHbIX <:BH3eH:. 

AAH cTeneHH crrHpaAbHOCTH rroAytJeHo Bbrpa:>KeHHe 

8= v+l az 
NZ av (12) 

Ha OCHOBaHHH 3TOH cpopMyAbI, HCIIO.l\.b3Y5I pa3AH'!Hbie 

rrpeACTaBAeHH5I CTaTHCTH'!eCKOH cyMMI;>I, Ha 3BM rrpoBeAeHbI 

BbI'IHCAeHHH KaK AAH KOHe'!HblX N, TaK H AAH N ~ oo (pHc. 3) 
AAH rroHHMaHH5I oco6eHHOCTeH rroBeAeHH5I rroAHrreHTHADB H 

6eAKOB Ba:>KHoe 3HatJeHHe HMeeT Borrpoc: HaCKOAbKP AaAeKO BADAb 

u;err11 pacrrpocTpaHSieTcB KoppeAHD;HH. 

AAH cHcTeMbI c raMHAbTOHHaHoM ( 1) KoppeABD;HDHHa5I 

cpyHKD;HH HMeeT BHA 

G (r) = < o/3loi+2 (3l>-< oi(3) ><oi+2(3l> ( 13) 
0oKa3aHO, 'ITO 

G(r) =Aexp(-r/~) (14) 
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PHc. 3 3aBHCHMOCTb CTerreHH PHc. 4 CToBeAeHHe KoppeMID;H-

crrHpaAbHOCTH oT rrpHBeAeHHOH OHHOH MHHbI rrpH pa3.l\.H'lHhlX 

TeMrrepaTypbI T/U=[ln(v+l)]-1 3Hff'leHHSIX rrapaMeTpa A. 

rAe ~ - KoppeASIIJ;HOHHaSI AAHHa. 

CTpH N>>l HMeeM 

8~ = 8(1- 8)cth-
1 

( 15) 
t' 2~ 

.lfaCJ\.eHHhie pac<reTbI KoppeM£D;HOHHOH AJUIHhI, IIOKa3bIBaIOT, 'ITO ~ 
rrpoXOAHT <repe3 MaKCHMYM, rrpH'IeM TeMrreparypa MaKCHMYMa c xoporneif 

TO'IHOCTbIO COBIIaAaeT c Tc' COOTBeTCTBYIQru;eif YCJ\.OBHIO v c = Q-1 (pHc.4). 

TeMrrepaTypa Tc COOTBeTCTByeT TO'!Ke rrepeXOAa ec = 0,5. 

Koppe.l\.SIIJ;WH B ITOAHITeITTHAHOH u;errH HaH6oAee CHAbHbI B 

6.1\.H)KHeH OKpecTHOCTH TO'IKH rrepeXOAa (Sc=0,5). 

Ha ocHoBaHHH pacc<reToB 6hIAH rroAyt1eHhI: 

1. TeMrrepaTypa rrepexoAa Tc 

u 
T =--

c Rln(1+Q) 
2. 11HTepBa.l\. rrepexoAa J::. T 

6.T =RT: _1_(08)-
1 

LJ Ve+ 1 OV 
V=Vc 

3. CpeAHee tIHC.l\.O crrHpaAr:.HhIX yqacTKOB 

12 

( 16). 

( 1 7) 

( 

I - N8(1- e)e-1/s ep - ( 18) 
4. CpeAHmr AAHHa crrHpaAr:.Hr:.rx yqacTKOB 

lep= [(1-8)(1-e- 115 )]-~ ( 19) 
5. CTapaMeTp KOOITepaTHBHOCTH O' 

1 (a9)-2 

(j = 4( Ve+ 1)2 OV V=Vc 
(20) 

AaAee MOA'eAr:. o6o6w;aeTcSI Ha cAyt1a:H rrpoH3BOAhHOH 

reoMeTpHH 3aMhIKaHHSI BOAOPOAHOH CBSI3H (J::.) c raMHAhTOHHaHOM 

B BHAe /1-1 

H11 =-UL f1 oai-k•1 (21) 
i k=O 

AASI rrpoH3BOAbHoro A 
.6. 

A.11 
- (v + Q)/...1::,,-1 + v(Q -1) L 'AA-k = 0 (22) 

k=2 
3To ypaBHeHHe SIBASieTCSI BeKOBhlM ypaBHeHHeM AASI 

TpaHccpep-MaTp11u;r:.1 pa3MepHOCThIO AxJ::., HMerow;eif BHA 

vvv •.. vv 

1 00 ... 00 

0 10 ... 00 
(23) 

000 ... 10 

CTo aHaAOI'HH CO CAytiaeM J::. = 3, MO>KeM HaIIHCaTb BhipaJKeHHSI 

A.J\.SI CTerreHH CIIHpaAbHOCTH, KOppeASIIJ;HOHHOH AAHHbI, cpeAHeH AAH­

Hbl CIIHpaAbHOro yt1aCTKa H cpeAHero 'IHCAa CThIKOB 

AAsi HaXO>KAeHHSI TO'IKH rrepeXOAa Mbl rrpeo6pa30BaAH ypaBHe­

HHSI (22) K BRAY· YA06HoMy AASI RX perneHHSI MeTOAOM HTepau;H:H. 

( 
1 1 1 J A1::,, =v+Q-v(Q-1) -+-2-+ ... +-x- (24) 

• A.1::,, /..:,1::,, /..:,1::,, 

l..JHC.l\.eHHbie pactieTbI IIOKa3bIBaIOT, 'ITO TeMrrepa"rypr:.I, 

COOTBeTCTByIOru;He MaKCHMYMY rrpoH3BOAHhIX H MaKCHMYMY 
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KoppeASITt;HOHHOH AAHHhI o6e 6AH3KH K v= Q, MaAO OTAH'!aIOTeSI 

AASI 6oAhIIIHX 3Ha'!eHHH Q (eooTBeTeTBYIOllt;HX peaAhHhIM 

IIOAHIIeIITHAaM) H eOOTBeTeTBYIOT 6-1/2. 
Pae'!eThI rrpH pa3HhIX Q rroKa3hIBaIOT, 'ITO MaKeHMYM 

KOppeASID;HOHHOH MHHhI HMeeT eAeAyIOllt;HH rropSIAOK BeAHlJHHhI AAS! 

pa3HhIX Ji: 
~2-0 112, ~3-Q, ~4-03/2 (24) 

AaAee rrpHBOAHTesr B cooTBeTeBHe o6o6rn;eHHaSI MOAeAh 

rroAHIIeIITHAHOH u;errH ~ OAHOMepHaSI MOAeAb CToTTea. 

CorAaeHo KAaeeHqeeKoH MOAeAH DoTTea, orrpeAeAsreMoH 

· raMHAhTOHHaHoM BHAa. 

-fJH = L 8KR (ri-Ml ... ri) (25l 
eTaTHeTH'!eeKaSI eyMMa,i eOOTBeTeTByIOrn;asr raMHAhTOHHaHy BHAa (25) 

rrpHBeAeHa K CAeAy10rn;eMy Bbipa:>KeHHIO. 

Z= z:v1Qaf (26) 

rAe f- ':IHeAo 3AeMeHT~B perneTKH AAS! rrpoH3BOAhHOH pa3MepHoeTH, a G 
- f 

':IHCAO CBSI3HOeTeH. 

Mbr o6Hap~HAH, 'ITO CtAASI MOAeAH CToTTea pa3MepHoeTH paBHo n1 
M5t. MOAeAH THIIa IIOAHIIeIITHAa pa3MepHoeTH Ha eAHHHu;y MeHhIIIe. TaKHM 

o6pa30M, MO:>KHO yTBep~aTb, '!TO, 

LV! Qaf = LV! Qnf (27) 

Gf(6.) Gf(6.-1) 

A H3 3Toro cAeAyeT, 'ITO Bee pe3yAhTaThI MOAeAH CToTTea pa3MepHoeTH 

Ll MO:>KHO HeIIOAb30BdTh AAS! IIOAHIIeIITHAHOH u;errH. 

B qeTBepTo:H rAaBe rrocTpoeHa MOAeAh, orrHehrna10rn;asr m~pexoA 

errHpaAb-KAy6oK e yqeTOM Me:>KMOAeKyAsrpHhIX B3aHMOAeHeTBHH. 

YeTaHoBAeHa eBSI3h e KompopMaIJ;HOHHhIM aHaAH30M. CTpoBeAeHhI 

BhI'!HeAeHHK rrapaMeTpa Q. PaHee MhI et:IHTaAH B o6o6rn;eHHOH MOAeAH 

IIOAHIIeIITHAHOH u;errH Bee KOHcpopMaIJ;HOHHhie eoeTOSIHHSI IIOBTOpSIIOllt;eH­

esr. OAHaKO, Bo-rrepBbIX, KOHcpopMaIJ;HOHHhie eoeTOSIHHSI HepaBHOBepoSIT-

HhI H He BeerAa IIOBOpOTHO-H30MepHoe eoeTOSIHHe SIBASieTeSI rrpHMeHHMhIM. 

CTyeTb, B paMKdX IIOBOpOTIIo-H30MepHOrO rrpH6AH:>KeHHSI, Ka~OMY 

14 

. KOHcpOpMaIJ;HOHHOMY eoeTOSIHHIO COOTBeTBeTCTByeT 3HeprHSI Eo;, TOrAa 

cTaTHeTH':IeeKasr CYMMa cHcTeMhI 6yAeT HMeTh BHA : 

z = L rr (1 + vo~)rr (1 + Wo;O(yia)) 
{y;} i o; (28) 

rAe w a= exp(-ha)-1 , ha= Ea I KT 
CTpoBeASI CYMMHpoBaHHe no crrHHOBhIM rrepeMeHHhIM H oT6pachIBaK 

Hecyrn;eeTBeHHhIH MHO:>KH'J'eAh, IIOAyqaeM aHaAOr (4) c 3aMeHOH Q Ha 
Q Q 

Q+ LWa L9a 
Q = 1 = o;=1 

1+w1 

(29) 

91 
rAe go; - CTaTBeC KOHcpopMaD;HH a: 

vfa cpopMyAhI (29) CAeAyeT, 'ITO rrapaMeTp Q HMeeT CMbieA OTHOIIIeHHSI 

eTaTeyMMhI IIOBTOpsrIOrn;eH:esr eAHHHIJ;hI K CTaTBecy CIIHpaAhHOli 

KOHcpopMau;HH. CTaTCYMMa IIOBTopsr10rn;eH:efI eAHHHIJ;hI H CTaTBec 

err1,1paAbHOH KOHcpopMau;HH MOryT 6hITh orrpeAeAeHhI H3 pe3yAhTaTOB 

KOHcpOpMaIJ;HOHHoro aHaAH3a. 

AaAee paccMaTpHBaeTCSI MOAeAb rroAHrreIITHAHOH u;errH B paeTBOpHTeAe, 

KOHKYPHpyrorn;eM 3a o6pa3oBaHHe Me:>KMOAeKyASipHhIX BOAOPOAHhIX essr3eJir. 

PaeeMOTpHM IIOAHIIeIITHAHYIO u;errh, IIOMern;eHHYIO B 

OAHOKOMIIOHeHTHhIH paCTBOpHTeAb, MOAeKyAhI KOToporo MoryT 

o6pa3oBI>rnaTh BOAOPDAHYIO cBSI3h c >N-H H >C = 0 rpyrrrraMH. 

faMHAhTOHHaH TaKOH MOAeAH HM~eT CAeAYIOllt;HH BHA: 

H = - ~[ uof3) + E( 1- of3) )( <>si,1 +<>Pi)] 
1=1 

(30) 

rAe rrepeMeHHhle s H p OIIHChIBaIOT opHeHTdD;HIO MOAeKyA pacTBOpH­

TeASt OTHOCHTeAhHO >N-H H >C = o. rpyrrrr. 

CTaT. 

rAe 

cyMMa AerKo rrpeo6pa30BhIBaeTesr K BHAY 

2N N ( ) z = ( q + w) 2: rr 1 + v<>r 
{qi}i=1 

q2(1+ v) 
V=(q~w)2-1 
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. 
B 3aBHCHMOCTH OT 3Hff'IeHHM OTHorneHHH a= E/U cpyHKIJ;HH 

v (T) rrpo5IBA5IeT TpH xapaKTepHhlX THIIa IIOBeAeHH5I. 

Dpn a,<0,5 V 5IBA5IeTC5I y6hrnaioiu;eH: OAH03Ha'IHOM cpyHKIJ;HeH: 

. OTT. TaK KaK B TO'IKe rrepeXOAa v:::O, TO yBeAH'IeHH.e E, B CAyqae 

a<0,5, rrpH.BOAH.T K yBeAH'IeHH.IO TeMrrepaTyphI rrepeXOAa. 

B cAyqae a>0,5 cpyHKIJ;H.5! V (T) orrachrnaeTC5I yHaMOAaAhHOM 

KpaBoH: c MaKCHMYMOM. YpaBHeHHe V· (T) = 0 MO·>KeT HMeTh ABa 

perneHH5I, T.e. MoryT cyiu;eCTBOBaTh ABe TeMrrepaTyphI rrepeXOAa. 

TaKH.M o6pa3oM, B o6AaCTH 3Ha'IeHHM H U<2E<Uq HMeeT 

MecTo rrepexoA KAy6oK-crrapaAh (BbICTpaHBam-re). OH rrpoHCXOAHT 

B TO'IKe, 5IBA5IIOIIJ;eMC5I MAaAIIIHM KOpHeM ypaBHeHH5I v = Q. 

BbicTpaaBaHHe rroAHrrerrTHAHOM u;erra npn yBeAH.'IeHHH TeMrrepa­

TYPhI 5IBJ\.5IeTC5I 3KcrrepHMeHTaAhHhIM cpaKTOM. 

11AeH. rrepeHopMHpOBKH TeMrrepaTYPHOro rrapaMeTpa MOryT 6bITh 

c ycrrexoM rrpHMeHH.Mhl fVl5J. OIIHCaHH5I KOHIJ;eHTpau;HoHHOro IIAaBJ\.eHH5I 

HAH. H3MeHeHH.5I cra6HAhHOCTH H KoorrepaTHBHOCTH HaTHBHoH: CTPYKTYPhI 

c H3MeHeHHeM COCTaBa paCTBOpHTeM. 

B TOM cAyqae, eCAH. pacTBopH.TeAb B3aHMOAelilcTByeT rro-pa3HOMY c N­

H H C = 0 rpyrrrraMH, HMeeM 

q1 exp(U IT) 
V+l = [exp(E1 !T)+qi][exp(E2 IT)+q2 -l] 

(32) 

.PacCMOTpHM IIOBeAeHHe IIOJ\.H.ITeITTHAHOM u;errH B BOAHOM OKpy>KeHHH.. 

3HeprHH B3aHMOAelicTBH5I BOAa-BOAa, BOAa-NH, NH-CO paBHhI 28 451, 

25 104, 30 961 H37 894 A>K!MOAh cooTBeTcBeHHO . DycTh q = 2, T.e. MoAeKyAa 

BOAhI 06pa3yeT BOAOPOAHYIO CB5!3h AH6o c NH- HAH CO- rpyrrrrolil, Aa6o 

c ce6e ITOA06HoH:. TorAa U=62 342, E 1 =25 104, E 2=30 961 A">K/MOAh, 

q,=q2=2. 

Ha p:wcyttKe 5 rrpeACTaBAeHhI KpHBhie nepexoAa crrHpaAh-KAy6oK B 

BOAHOM cpa3e fV15J. rAHD;HHa (0=90) H MaHHHa (0=60). 

KaK CAeAyeT H3 pe3yAhTaTOB pacqeTOB H p:wc. 3, TeMrrepaTYPhI rrepexoAa 

HaXOA5ITC5I B6J\.H3H KOMHaTHhIX. 3Ha'IeHH.5I TeMrrepaTyp rrepeXOAa 

cooTBeTCTBYIOT fV15J. rAHD;H.Ha 272 K H fVl5J. MaHHHa 343 K. iloHH>Kemre 

TeMrrepaTYPhI ITAaBJ\.eHH5I corrp5I>KeHO c CY>KeHHeM HHTepBaAa rrepeXOAa: 

fV15J. rAHD;HHa AT =6, a fV15J. aAaHHHa AT= 17 K, qTo xoporno corAacyeTc5I 

c 3KcrrepeMeHTaAhHhIMH AaHHhIMH. 
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e 
0,9 

PRC. 5 3aBFICHMOCTh CTerreHH CIIHpaAbHOCTH 8 OT TeMrrepaTyphI: l-fV15J. 

IIOJ\.HrAHIJ;HHa (0 = 90), 2-fV15J. IIOAHaJ\.aHHHa (0 = 60) B BOAHOM pacTBope. 

BbIBOAbl 
1. AAH onHcaHH5I nepexoAa cnHpaAh-KAy6oK B noAHTieIITHAaX 

IIOCTpoeHa pemeTO'IHa5I MOAeAh, OCHOBaHHa5I Ha raMHAhTOHHaHe, 
BKAIOqarorn;eM B ce65I TOAbKO MHKpOCKOTIHqecKHe napaMeTpbI, 
IIOBTOp5IIOIIJ;eikH eAHHHQhl u;enH c yqeTOM peaAbHOH TOTIOAOrHH 3aMbIKaHH5I 
BHYTPHMOAeKyAHpHOH BOAOPOAHOH CB5!3H. 

2. TioAyqeHo Bh!paJKeHHe AAK KOHqmrypaqHOHHOH CTaTHCTHlfeCKOH 
cyMMbl Ha TIOAOCe TpeyroAbHOH pemeTKH. TioAy'IeHbl BhlCOKO- H 
HH3KOTeMnepaTypHbJe pa3AOJKeHHK. OnpeAeAeHa TO'l:Ka nepeXOAa. 

3. TioAyqeH aAropHTM Bhl'IHCAeHH5I napaMeTpa TeopHH Q 
HenocpeACTBeHHO H3 pe3yAhTaTOB KOHcpopMaQHOHHoro aHaAH3a. 

4. BJ>JqHcAeHa KOppeAKQHOHHaK MHHa u;enH, HaHAeHa CBK3b MeJKAY 
KoppeA5IQHOHHOH AAHHOH H napaMeTpOM KOOTiepaTHBHOCTH CHCTeMbl. 
TipoBeAeHo COTIOCTaBAeHHe c TeopHeH 3HMMa-Ep3rra. 

5. TioKaGaHo, qTQ HeKoonepaTHBHOe B3aHMOAeHCTBHe c 
pacTBopHTeAeM, KOHKypHpyrorn;HM 3a o6pa3oBaHHe BOAOPOAHOH CBJI3H c 
rrenTHAHhIMH rpynnaMH, npHBOAHT K :0:CXOAHOH MOAeAH c nepe­
onpeAeAeHHhIM TeMnepaTypHhIM napaMeTpoM V. TioAy'IeHo YAOBAe­
TBOpHTeAhHoe KOAH'IeCTBeHHOe COTIOCTaBAeHHe c 3KCTiepHMeHTaAbHhlMH 
AaHHhIMH AAK TIOAHrAHQHHa H TIOAHaAaHHHa B BOAHOH cpeAe. 

6. TeopHK oooorn;eHa Ha' CAyqail: IlpOH3BOAbHOH TOTIOAOrHH 
3aMbIKaHH5I BOAOPOAHhIX CBK3eil:. Hail:AeHa CTeneHHa5I CB5!3b MeJKAY 
KoppeAKQHOHHOH AAHHOH ~, qHCAOM KOHcpopMaQHH TIOBTOpKIOID;eHC5I 
eAHHHQhl Q H qHCJ\.OM nap yrAOB BHyTpeHHero Bparn;eHHK, cpHKCHpyeMhIX 
OAHOH BOAOPOAHOH CB5!3bIO fl B BHAe ~~ Q 1A-t)t2. 

1. TioKa3aHO, qTo MOAeAb TIOAHTieTITHAHOH u;enH 3KBHBaAeHTHa 

OAHOMepHOM MOAeAH ilOTTCa c MHOroqacTH'IHhIMH B3aH.MOAeMCTBH-

51MH c pa3MepHOCThIO perneTKH Ha eAHHHD;Y 60J\.hIIIe. 

8. PerneTO'IHa5I MOAeAb rrepecpopMyAHpoBaHa Ha H3hIK 

TpaHccpep-MaTpHu;. iloAy'IeH aJ\.ropHTM BhI'IHCJ\.eHH5I CB060AHOM 

.::rneprHH H APYrHx ycpeAHeHHhIX napaMeTpoB rrepexoAa. 
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