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B pac'!eTax st.llepHo-KBCKB.IlHoro nponecca, B03HIIK8101Uero a st.llpe npH nona.ll&HHH 

B- Hero 6bJCTpO!'O HYKJ10H8, 06bJ'IHO HCDORb3Y8TCit DpR6flH)I(8HH8 KBB3HCB060.IlHbJX CTOflKHO

BSHHll, HYKROH~B B lt.llpe. ,llaHH811 MO.Il8Rb B 061UHX 'lepTBX LlOBORbHO XOpolliO ODHCbiBaeT 

;1fe.KOTOpble <>KcnepHMeHT&RbHbJe LlllHHbJe. BMecTe c TeM, y)l(e Ll&BHO aoaHHKna ueo6xo.llR

MOCTb y'IHTbJBBTb paanH'!Horo po.lla HyKnoHHbJS KoppenstnHH (.llByx'IBCTH'IHbJe, a -qacTH'I

Hble, MHOrOHYKROHHbJe) .llfllt TO!'O, 'IT06bJ ROHHTb DpOUeCCbl 06p830B8HHIJ CDO>KHbJX '18CTHU 

a st.llepHbiX pacmennellHHX npH BbJCOKOll <>HeprHH na.ll&JOll!Hx 'ISCTHU ( peaKnHH ( p
1 

pd ) 
1 

P 1 P a • (a. 2a I I cpparMeHTBUHit H T • .ll.). npa 9TOM. ecnH LlRH BHyTpeHHell o6n8CTH 

Tst)l(eflb!X st.llep BCR8LlCTDHe 60RbWOll MHHMOl! '18CTH ORTH'I9CKOrO DOTeHUH8R8, KOTOpblll 

6y.lleT RpeDitTCTBOB8Tb o6p830B8HHJO HyKnOHHhJX 8CCOUH8UHJI, Mbl MO)I(eM COXp8HHTb npe)I(

HHe npe.llCTllBR9HHH 0 HYKROH-HyKJlOHHOM K8CK8.1le, TO Llflll nepacpepH'IeCKOJI 06R8CTK H.llep 

H906XOLlHMO npHHIITb BO BHHM8HHe B03MO)I(H0CTb Cyl.U9CTBOB8HH1t KR8CTepoB II B38HMO.IleJICT

BIIe C HIIMH 6hiCTpblX HYKROHOB. 

Ill 
Pac'!eTbi KB83Hynpyroro Bhi611B8Hilst 113 st.llep a -qacTIIU noKaaanH o6mee corna-

CIJe T8KHX Dp9.1lCT8BReHIIli C H86RJO.Il89Mb!MII cp8KT8MII, 'ITO IIpiiBeno K BbiBOLlY 0 He06XO.IlH

MOCTll y'leTa KB83llynpyroro p8CC9HHHit K8CK8LlHhiX HYKROHOB ll H8 JlpyrHX B03MO)i{HblX ·Kna

CTepax ( B TOM 'IRene H MHoroiJyKIIOHHbiX) • 3aTeM B03HHKD8 npo6neM8 CBoeo6p83HbJX BHyTpH

It.ll9pHblX peaKUIIli, T,e. Heynpyl'HX B38HMO.IleilCTBllli 6biCTpbiX K8CK8LlHb!X HYKROHOB C KR8CTe

p8Mll a ll.llpe, KOTOphle MOryT l!MeTb 6onbwoe alla'!eHIIe .llnst o6paaoaaHlllt HeKOTOpblx ¢par-' 

12/ 3 . 8 
MeHTOB ( T8Kl!X1 KSK He , L• 11 r.n.). 

'-!T06b! liM9Tb B03MO)I(H0CTb Bb!DORHIITb p8C'I9Tbl DpOU9CCOB 06p830B8HHII CRO)I(HbiX 

'18CTIIU B K8CK8.1lHOl! CTB.IlHH, HS06XO.IliiMO 6binO HSCKOilbKO 113MeHIITb p8C'IeT BHyTpll!!.llep

HCro KBCK8Ll8 II nony'IIITb p!!Ll LlODODHIIT9IlbHbiX CBe.lleHHl\ 0 OTCYTCTBYIOIUHX B DHTepaType. 

Oco6biil IIHTepec npe.llCT8BRIIJOT LlllHHbie o LlBOl!HbiX .llHcjJcjJepeuuHanbHbiX pacnpe.lleneu~rnx 

K8CK8LlHb!X HyKROHOB B 38BHCHMOCTH OT Il0fl0)!(9HHII TO'IKH Bb!XO.Il8 H3 ll.llpa (pHC. I). 

06wall cxeMa pac'!eTa BH.IlHa ua npHMepe ynpyroro Bbi6HsaHHII KBCKB.IlHbiMH HyKnoua-

Mll 113 l!Llpll HeKOTOpOil CflO)KHOl! '18CTl!Ubl 1
0' nocKORbKy 8CCOUl!HpOB8HKe HyKDOHOB H8H-

6onee IIHT9HCliBHO DpOliCXOLlliT BO BH9WHeil 06R8CTH 11./lp8
1
Bbi6HB8HHeM '18CTHUbl H3 BHyTpeH-

nell 'I<>CTH ll.llpa a pac'leTax MO>KHO npeue6pe'lb '! paccMaTpHBBTb paccestHHe ua accouHa-

UHliX, .llBH){<YlllHXCSI B ero noaepXHOCTHOM cnoe. nonaa B ll.llpO, nepBH'IHblli HYKDOH MO)KeT 

DH60 BCTpeTHTb DO.IlCTpyKTypy 'a' 
0 DH60 0 DpOl!Llst MHMO Hee, IlOil8CTb BO BHyTp9HHIOJO 

o6nacTb 11./lpa H Bhi3B8Tb HyKnOHHbil! K8CK8./l, KacKS./lHbie IIYKDOHbi, .llOll.llll LlO BHewHeil 

06D8CTII lt.llp8, MoryT BCTpeTHTb H8 CB09M nyTH Kn8CTep 'a' H Bhl6HTb ero. 

3 
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0JlHaKO, ecnH 3apRJl RJlpa 89nKK, a CKOpoCTb 'laCTHUbl 1
8' nocne CTOnKHOBeHHR MlUI81 

TO 8 epoliTHOCTb npOXO:lKJl8HHll CyMMapHOI'O KynOH08CKOrO R U9HTpo69:lKHOrO 6apbep08 A)yJleT 4) ' . ~ 

B 3 aa'IKTenbHOit CTeneHH 388HC8Tb OT MeeT& 8biXOJl8 !PparMaHT8 H3 RJlp8 R yrna, XOTOp,Njl_ 

o6pa3y!OT HMnyn&cbl qacTHU&I 'a' H nep8R'Iaoro ayKnoHa. 

AaanorH'IHbiM o6pa~oM MoryT 6b1Tb paccMo:rpeHbl Jlpyrae ·npiiiMble npouecobl, p.eann

'3Y!OWH8Cll 8 JlH<P<PyaaoA o6nacTR l!Jlpa, aanpaMep , aeynpyrae 83&HMottellcTBHll tfna 
' . 

peaxuell ( N, 2N) xacK&JlHOro HyKnoHa c Kn&c:repoM. 8 aToM cny11ae Jlnll Tor~, 'IT06bj 

y'leCTb B38HMOJl81tCTBH8 !PparM9HT08 C IIJlpOM ·a KOH9'1HOM COCTOIIH~H, KOTOpOe CKnaJlbJB&eT

Cll H3 npoxo:lKJleHHll cyuuapaoro noTeauaanbHoro 6ap&epa n nornoweHHll <PparMea:ra 3& 

C'I9T 6onbWOit MBHMOI '18CTH ODTH'I8CKOrO DOT8HUHena, H906XOJlHMO 30HHpoB8Tb 

noaepxHOCTb a'aJlBtPtPY3HOll, 68CKn8CT9pH01l o6naCTH HJlpa. 

,Upyroe CYul8CTB9HH08 OTI1B'IH6 OT npe:lKHBX p8C'I9TOB COJl9p:lKBTCII B Kn&CCHtPHK8UBII 

Kll CK8JlHbiX HyKnOHOB, HyXI10Hbl1 8biXOJliiWH9 H3 Ka>icJloro nOHCB, IU18CCHtPHUHp08ai1HCb DO 

38pHJlY (aeiTpOHbl BilK DpOTOHbl), no_ yrny 0 M6lKJlY HX HMnynbCOM H HMnyn&COM nepao-

aa'lan&Horo npoToHa H no KHHeTH'Iecxoll :aaepraa T 3TO ll03BOnlll10 H38neKaTb M8KCHM8nb-

HyK> HHtPOpM8UHK>1 KOTOpyK> MoryT ~aTb paC'I9Tbl ·&HyTpHll)l9pHbiX K8CK8JlOB 8 o6nacTK He 

0'18H b 8bJCOKHX 9HeprHit -{ HH:lK8 nopora M830H006p830B&HHII), 

CxeMa pac'leTa 8HYTPHRJlepaoro xacxaJla, acnonb308BHHIUI 8 aToll pa6oTe, ae 'OTnH

qaeTcH OT OISbi'IHOA/3/, 6bi'IHCneHHII npOBOJlllllHCb JlllR IIJlpa C pe3KOI rpaHRUell 1 HMHTHpyiO

wero 6ecKnacTepH~K> 'laCTb pean&Horo HJlpa. ~e3oHoo6paaoaaaaeM npa &TOM npeae6pe-
' 

ranocb, 'ITO MO:lKHO C'IHT8Tb XOpOWHM npa6nH:lK8HH8M a o6naCTH 9HeprRA nep80H8'1anbBbiX 

npOTOHOB JlO 660 ~:a8, 6 K8'i8CTBe 11Jl9pHOll M0Jl911H RCil011b30B8H8 MOJlen.b <Pepua-raaa 

c pasaet~iepaoll nno:raocT&K> 3anonHaK>wero o6'beM RJlp&-MHWeHH. ,Una aaaHMOJlellcT8Hll xac

KaJlHblx HyKnoilo8 c HJlepHb!MH yq:rea npeauen rlaynu. HJlpo-MHWeH&, 8 xo1;opoM paaaa-

8anca xacKaJl1 30HHpoaanocb Ha 5 noacoa. 3aepraH xacKaJlHbiX HyKnOHOB Jl&Hbl 6e3 8bJ'ie

Ta rny6HHbl nOT9HUR8nbHOJI IIMbl, 

Pe3yn&T8Tbl npoae)leHHbiX pac'iaTOB npeJlc:raaneHbl 8 Ta6nnuax R uoryT 6bJTb 'Hcnon&-

30BaHbl K8K 8XOJlHbl9 )laHHb16 JlllR p8C'I8T8 11Kl60ll cneJlyK>W6ll CTAJlHH K8CK8Jl81 H8 KOTO

polt o6pa3yK>TCII tPparMaHTbl (ynpyroe 8b16H88HH9 0 BHyTpHRJl6pHall peaKUHR KitH 06'b6JlRHe

HRe HyKnOHOB n.o MexaHR3MY 6eTnepa/
4 / ), 

\ 

AsTopbJ 6narQQapHbl 8.C.6apaweax'oay 3a o6cy:lKJl9HRe paanH'IHbiX aonpocoa, 

3aTpOHyTbiX B pa6oTe, 
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a - yron c oc&JO z pa.llayca-aei(Topa :roqu BbiXOJla xacxa.z;taoro 
HyKnOHa H3 RJlp&; 0 - yron M6lKJlY HMDynbC&MH K8CK8Jl!I(!I'O 
H na)laK>wero HyKnoHoa. Ocb Z ab16paHa 8 aanpa8neHHH a.:C_ffyhbCa 
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J'lpOTOHY +0,fi < lMol' + 1,0 
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