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O6mias xapakTepucTuKa paboThl

Hucceprannsg HOCBAIIEHA NCCIEOOBAHUIO 3(p(PeKToB pannalioH-
HBIX IIOIIPABOK B psANe IPONECCOB B3anmMoAecTBUA 3/IeMeHTAPHEIX Ya-
cTrnu. PacueThl IPOBOOMINCH B PAMKaX XOPOIIO CeromHs 000CHOBaH-
Holi CranmapTHOI Momesnn. PaguanuoHHBIE ITOMPAaBKH BBIYHCIISIINCD
AHAJINTHIECKN B HMEPBOM M BTOPOM MOPANKAX TEOPHU BO3MYIIEHUH.
Haiinen pan s¢¢exToB, UMeONINX HeTPUBHAJIbHBEIE CIIENCTBUA OJId
pacdeToB cedeHHII MeTOOOM CTPYKTYPHEIX (PYHKIIMIL.

AxTyanbHOoCTh ONpo6sieMbl. I[lpu u3piedennn ¢usmde-
ckoil MHGOpMAIIN O B3ANMONENCTBHH 3JIeMEHTAPHBIX JACTHIl HeoO-
XOOMMO 3HaHIE PAJUAIMOHHBIX NONPaBoK. B’ HacTosdllee BpeMsd 3TO
0COGCHHO aKTYAallbHO B CBA3M C BIIEYATIIAIOUINM DOCTOM TOYHOCTH
IIPOBeNeHNd KcIepuMeHToB. (O1eBUIHO, YTO UCKIIIOUeHHe I3 PacCMo-
TPCHUs MoZeleil, albTepHaTUBHBIX CTaHIapTHOMH, MOXKeT OBIThH OCHO-
BaHO JMINb Ha IPEIU3NOHHOM aHaJm3e MOJIydJeHHHIX Ha CyIIeCTBYIO-
ILIAX YCTAHOBKAX 3KCIepUMeHTAIbHEIX TaHHEIX.

IToMumo xonmmuecTBeHHOro M3MeHeHMS 3HadYeHWI HabIIOmaeMBIX
OKHMIaeMBIX BeJINYWH palualfoHHbIE IOIPAaBKW NPHBOMAT K HOBBEIM
3pdexTaM, OTCYTCTBYIOILMM B OOPDHOBCKOM npubimxkenun. mccep-
TalHA NOCBAIIEHA NCCIeNOBAHUIO TAKHX 3h(PeKTOB B pslle MIPOIECCOB,
H3y4JaeMBIX Ha COBpeMeHHBIX YCTaHOBKaX. Kpyr paccMaTpHBaeMBIX
po6JieM B NIepBYIO ovuepenb onpenenasicsa TpeOoBaHUAMHU SKCIIepHMEH-
TaTOpPOB K TOYHOCTH TeOPeTHIeCKH IpeCKa3bIBAEMBIX . BeJININH A
HabIII0[aeMBIX XaPAKTepUCTHK. Pe3ysbTaThl Xe HaXooaT KOHKpeTHOe
BOILIOLLICHNE B psile IPakTUIeCKNX NCCIIeIOBaHUIA.

IIpoBenenHoe nccnenoBarme umMeno CJICHYIOLINE IIE€JIN:

e IIpoaHanm3upoBaTh paaualdoOHHEE IOMPABKN K CeYeHUO (o-
HOBOT'O IIpomecca, mayiero B pamkax CraHmapTHOH Moend, K
Oe3HelI TPHHHOI MoJle pafHalMOHHOI0 paciala MIOOHa, KOTOPHIX
IpeICcKa3blBaeTcs Pa3InIHBIMHA MOIENIIMI BeJINKOTO obbenuHe-
HIA, CyNepCIMMeTPHYHEIME MOIENAMH, & TaKxXKe HEKOTOPHIMI
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3 pacmmpernii CTaHIapTHON MOHETH, C Helbo BHACHEHNS He-
00X0NMMOCTH yUueTa KBAHTOBEIX 5(Q¢eKTOB B OTHOIETIIEBOM IIPII-
O/IIKeHIN OpH HHTePIpPeTalliil JaHHbIX IPENIM3IOHHBIX KCIC-
PHUMEHTOB II0 OIleHKe OTHOCHTEJILHEIX BEPOsITHOCTEH Pa3iIdHBIX
KaHaJIOB pacliaza.

C ToukH 3peHNs COBPEMEHHEIX MPEACTABICHAN UCCICHOBATE ¢-
deKTEl ydyeTa PagHallOHHBIX KBAHTOBOYIEKTDPOMHHAMITIECKHX
MOIPAaBOK B 4CCOUMATIBHOM pOXKIEHHU XHrrc-06030Ha I GOTOHA
Ha MIOOH-aHTHIMIOOHHBIX KoljaiigepaX BOIH3H Hopora pozje-
HUS BBIMIeYKa3aHHOH CKaIIpHON YacTHUIBI i1 Oollee TOYHOIO
oIpefielieHAs XapaKTepa IOBeNeHNs CeueHHsI B OKOJIOIOPOIOoBOIl
obnacTn.

OnpenennTs paIHalMOHHbIE TOMPABKHI BO BTOPOM HOPSOKE Te-
OpHH BO3MYIIeHHH K muddepeHIuAILHOMY CEYeHHIO IIPOIecca
3JIeKTPOH-TIO3UTPOHHOTO paccesHUs Ha Oojplone yriel Kak B
KUHeMaTHKe C JKeCTKIM (OTOHOM, TakKe U3JIydYeHHBIM Ha 607Ib-
IIFe YIVIbI, TaK U B KOJVIMHEAPHOH KMHeMaTHKe, C IeJIbIO IOBEI-
IIEHUs TOYHOCTH OIIEHKN OCHOBHOU XapaKTepUCTHKH COBpeMeH-
HBIX KOJITAIIepOB — CBETHMOCTH.

[TpoBecTn mocmemoBaTe b HOE BHIYICIEHNE B BEOyIEM U CIELy-
IOIIIeM 3a BeOYIIINM JIOrapu@MIdecKnX IPHOINIKeHNAX BKIada B
cedenne ynpyroro baba—paccesuus Ha 60JIbIINe YT B B IBYXTIe-
TIIEBOM TPHOIINKEeHNUN, YTO TaKXKe HeoOX0I MO 19 HOpDMIPOBKH
[IPOIECCOB, NOVINX Ha KoJlNTalinaepax.

Hay‘IHa}I HOBM3Ha pa60TbI 3aKJII09AaeTCA B CIedYIOIeM:

1. B pamkax CrammapTHOH Momenu 37IeKTPOCIA00TO B3auMomeil-

CTBUS NIPOBEIEH aHalIN3 BKIANOB PaJUallHOHHBIX IIONPAaBOK B
. '(DOHOBHII mpoIECC, UMUTHUPYIOITI 6e3HeITPIHHBIN PaaualllioH-
HEIN pacmal MiooHa. HalimenHoe 3HaUeHUe IOIPaBKI K IIHPUHE
pacmama okKas3ajach Ha TPHU IOPSOKa BbIlle BePOSTHOCTH U3yda-
eMOll MOIHI pacnana, 9To yka3blBaeT Ha HeOOXONUMOCTE ydeTa

o

KBaHTOBBIX MeT IeBBIX 3¢ ek ToB NpH NPOBENEHNN aHAIN3a JTaH-
HEIX IUIAHIPYEMBIX BEICOKOTOYHBIX 3KCIEePHMEHTOB, HAIIPABIICH-
HEIX Ha 0GHAPYKeHIe N3yIaeMoil HecTaHTapTHOI MOMB! pacuana
mrooHA. IloKka3aHo, 9TO OJIg IIHPHHBL 3TOrO IIpolecca B PacCMo-
TPeHHOI 06/macTu ¢a3oBoro IPOCTPAHCTBA HEBO3MOXKHO Ipel-
CTaBJIeHIIe Yepe3 CTPYKTypHble QYHKINN U CedeHHe KECTKOro
TonIpolecca B CTAaHAAPTHOH popMe.

B paMxax KBaHTOBOH 3IeKTPOAMHAMHKU ONpele/leHbl OLHOIe-
TJIeBble PaAMaIllOHHBIE IOHPABKU K IIPOIIECCY ACCOLMHUATHBHOIO
POKIEHHs XUrTC-0030Ha B aHHUT MUY (4fi TIAPBI C yI€TOM Be-
DyIIUX JIOTapHGMIIeCKUX HOIPAaBOK BHICIIMX MOPSAKOB TEOPUH
BO3MYIIIEHHI ITOCPeNCTBOM ¢opMaian3Ma. CTPYKTYPHBIX ¢yHK-
umit. IIpuBeneHHBIe YNUCIeHHBIE OICHKHN yKa3bIBAlOT Ha Heob-
XOOUMOCTh y4eTa KBaHTOBOJIEKTPONUHAMIIECKHX NOINPaBOK B
PacCMOTPEHHOI dHepreTHdeckoll obiacT BOIM3M mOpOTa po-
KneHus xurrc-6osona. IloMmMo 3Toro oTMedeHo, ITO IpHMe-
HUTeIbHO K HAaHHOMY IIPONECCY HEeCHHIJIETHLIE CTPYKTYDHEIC
dyHKIME QepMIIOHA He ONUCHIBAIOTCA yPaBHEHUIMH SBOIONUIK
715 ONlePaTopPOB TBHCTA B, &, HO-BUIMMOMY , BXOIAT B CUCTEMY
ypaBHEHUI 71 OIIepaTOpOB TBUCTA TPH.

BoepBeie B aHamnTH4Yeckoll ¢opMe HalileHBI HeJIUIUPYIOIINeE
BKJIaObl B cedeHHe KaJIuOpOBOYHOrO IpOIECCa palHalllOHHOTO
3JIeKTPOH~IIO3UTPOHHOTO PACCeSHHUA. C H3JIyUYeHUeM IOTIONHY-
TeJBHOTO KecTKOro (OTOHA B KHHeMaTHKe, KOTJa BCe KOHEY-
Hble JACTUIHI JIeTAT Ha Gonbiane yrasl. llokasaHo, 4To npen-
cTaBlIeHHe cedeHUs MaHHOro Ipomecca B GopMe CedYeHUs IPo-
mecca Ipemna—5lna me peanmsyeTcs B CHIy TPUCYTCTBUA He-
(aKTopHU3yeMBIX BKIIAJOB B IONPaBKy B BemyIIeM norapuMn-
JeckoM npubmmkeHun. lIpomeMoHCTpHpOBaHa HEOOXOIUMOCTD
ydeTa HEBEIYIUX JorapudMHUIeCKUX BKJIaI0B BO BTOPOM mo-
pAIKe TEOPUH BO3MYIIIEHUIT 711 JOCTIKEeHU HeOOX0MUMOM TOY-
HOCTHU TeopeTHUeCKUX IpencKa3aHuil.



4. IlpoBeneno akTyampHOe mias koutaiimepos JIOII 1/2 n meson-
HBIX GabpIK, Takux Kak DA®NE, BEPS, Buiuncienne Bxia-
A0B palIIANIOHHEIX IIOMPABOK K CeUeHHIO IPOTecca PaIiamioH-
Horo Baba-paccesnus ma Gompime YTJBI OIPH Pa3NNYHBIX KH-
HEMAaTUIeCKUX OTPaHIMICHNIX Ha H3JIydeHHe JKeCTKOTO (GOTOHA.
Hng cywas msmydenns xectkoro goTona KOJUIITHeapHO Havaslb-

HOMY 3IIeKTPOHY (MO3UTPOHY) BEIABIIEHO OmpenNeNeHHoe HeCOOT-
BeTCTBUE 0XXKHAAeMOH (pOPMBI CTPYKTYPHOI GYHKITHH ¢ (aKkTH-
YeCKH PaCcCUYNTaHHOM.

9. B pamxax cucremaTuueckoro aHaIN3a BKJIAOOB PagHaIIlOHHBIX
HIONPAaBOK B IIPOIECC YIIPYTOTO 3TIEKTPOH-TIO3UTPOHHOTO Pacces-
HUA Ha OobIIne yribl BIE€PBBIE IIOJIYYEHBI aHAJIUTIIUYECKIIEe BhI-
PaXeHNnsd IS HEKOTOPHIX BKJAOB B InddepeHIaIbHOE Cete-
HIle NAHHOTO Ipolecca B HBYXIMETJIICBOM npubnmxennu. Iloxa-
32HO COKDallleHIle BCeX BKJIANOB, COMEPIKAIIIX Bedyiye Jiora-
PubMEL B YeTBepTOI CTEIIEHH, a TaKKe JaCTUYHOe COKpallleHHe
J0rapu($MoB B TpeThell CTeleHNn. Bxnangsr, .CoIepIKalye Hapsoy
¢ bonbmmM norapudMom mapamerp, COOTBETCTBYIOIIII DOPOTY
Pa3pelieHnd 10 3HePT Ul PerUCTPUPYeMBIX YacTHIl, paHee B -
TepaType He npuBommwInch. [lomyguena ¢bopMa mompaBKu, 0:Ku-
JaeMad OT BKJIaIa OCTAJLHBIX IBYXIIETIIEBEIX muarpamuM Peiin-
MaHa. ' )

IIpakxTuyeckas nemsocTh IHccepTally ONpeneiseTcs B
TIEPBYIO OUEPENb TeM, UTO MCCIeNOBAHUA BCEX MPOIECCOB OPUEHTHPO-
BaHBl Ha COBPEMEHHbIE 3KCIEePUMeHTaIbHbIE IPOrpaMMEL. 3HaHIIe II0-
[paBKi K MNPIHEe Oponecca, IMATUPYIOIIEro Ge3HeATPHEHBIH patna-
INOHHEIA PAacliall MIOOHa, HeOOXOMIMO IIs 607Tee TOTHOTO H3B/IeICHIIS
113 SKCICPUMEHTAIBHBIX HaHHBIX BeJNTHHBI OTHOCUTENbHOR BEpOIT-
HOCTI IaHHOH HeCTAHIAPTHON MOIHI paclaga. Y ToUHeHHe TOBEeNeH s
CeCHNS KaK BOJIN3M [I0pPOTa acCONNATHBHOTO POXKIEHHAT XUTTC-6030Ha
B MIOOH-aHTHUMIOOHHON aHHUTWIALMN, TaK U B 06IaCTH TaX HA3LIBA-
€MOro paauanuoOHHOTO XBOCTa IIO3BONAT MPOBOAMTH MOMCK TAHHBIX

cobBITIT H07IcC YBCPeHHO, T.K. pacCUIITaHHBIe IONpaBKil, B paccMma-
TPIBAEMOM HIAIIA30He 3HEPriuil, o NOPANKY BeJYHUHEI ITOpa3fo cy-
IICCTBEHHee 37ICKTPOCIA0BIX BEJIanoB. PaccunTaHHEbIe BRIAIB! HONIPa-
BOK BTOpOro nopsanaka k baba-paccesHirio Ha GObIIIIe YIIIBI IPIIMEHs-
1ores Ha JIOII 1/2 1 me3orHBIX dabpurax Tina DAPNE, BEPS npu
IPenI3IOHHOM II3MEPEeHIH CBETIIMOCTI YCTAHOBOK, UTO 3a4acTyIo II0-
3BOMAeT HAIPIMYIO YMEHBIIIITH OIIIIOKY II3MepeHIs psna H3BlekLae-
MBIX I3 OOBITA QI3IMUCCKIX napaMeTpoB. [IoMIMO BEIIIenepedIcieH-
HEIX HOPaKTIICCKIIX OPIVIOAKEHIH, HOJIydYeHHBIEe pPe3ylIbTaThl II03BO-
TASIOT cOenaTh olpelesleHHbIe BEIBOOEL O CBOICTBe (aKTOPI3YyeMOCTI
CCUCHNI mpoireccoB ¢ Hosee CIOKHON CTPYKETYpPOIl dKecTKOTo Oloka.
HoBbre MeTOnBl I MOOXOAEI, Pa3BHTHIE B IIICCCPTAIII, MOTYT OBITH
HCIIOJB30BAHEl B BBEIYIICICHIIAX PANUAINOHHBEIX HOOPABOK K APYTHM
ImpormeccaM B3aIMOACHCTBHSA TaCTIIl, B MaCTHOCTII 1 ILOYIIIM B KDAHTO-

BOH XPOMOOITHAMIIKC.

Anpo6Gamusa paGoThl.

OcHoBHBIE pe3ylabTATBHl OUCCEPTAIUIN NOKIANBIBAIICE I 00-
CYXKIAmuch Ha ceMuHapax JlabopaTopun TeopeTidecKoll (IIBIIKII
uM. H.H. Boromo6osa OUANU, ra XI MexmyHapogHoll KoH(epeHIIIT
“IIpo6remer kpaHTOBOIT Teopun moas” (dy6ra, 1998), a Taxxe Ha ce-
MIIHApaX GHU3HYCCKHX OoTHeNleHHIl yHHBepcuTera r'. Komo (MrTamms),

~ IleTepbyprcroro nHCTUTYTA SOepHOil ¢usurn mM. B.II. KorcTanTi-

HoBa (["atumna) n MHcTuTyTa anepHoit ¢pusuxn (Hopocnbupek).

HyﬁJII/IKaD;PIPI. Ilo MaTepmamaM OUCCePTAIIN OMYyOIHKOBAHO
ceMb pabot [1-7].

CTpykTypa 1 o6beM paboThl. [iccepTaniis coCTONT 113
Beenmenus, natu rnas n 3axmodcHug. Pabota comepxit 105 cTpa-
HHIBI, BKMouasd 11 pucyHKoB 1 6ubmamorpaddeckiii CIcox Jrepa-
Typs! u3 91 Ha3BaHUi.



Conepxxanue paGoTsl

Bo BBenenun ouepueH KpyT HccledyeMbIX mpobieM, KpaTKO
copMyIHPOBAHHl ICIOIb3yeMble METOIEL, IIPHBEIEHBI OCHOBHBIE IIO-
JI0KeHUA, BEIHOCHMEIE Ha 3alliuTy II H3JI0KeHa CTPYKTypa JliccepTa-
TUH.

B mepBOM I'JIaB€ nuccepTaluH PACCMOTPeH MPONece paaua-
INOHHOTO pPacmata MIOOHa B KMHeMaTHKe, HMATHpYOell ero 6e3neii-
TPHHHYIO MOLY, 3JaImpellleHHyio B pamkax CTaHmapTHol Momein, HO
pa3pelleHHyI0 B HEKOTODBIX €€ PacIIFpeHNIX. OTOT Ipollecc IIpel-
CTaBiIsgeTcAd Ba;KHBIM He TOIBKO IiId nccienoBanis CTaHIapTHOH Mo-
Zennm caMoil o cebe, HO B TO e BpeMs NI HCKIIOYEHHS KakK ee
OIpeIeleHHEIX PACIIApeHnit, TaK W MOIeNell BeIuKoro o0beluHe s
I Pa3INYHLIX CyNepCHMMETPHYHHX Mommdukanumii. TouHoe 3HaHue
palualoOHHEIX IOMPaBOK B STOH 3aMade SBISETCS DELIAONINM, HO-
CKOJIBKY OTHOCHTeJIbHAA BePOSTHOCTH HCCIEAyeMoll Ha JKCIepIMeHTe
6e3HefiTPUHHON MOIBI Ha TPH IOPAAKA MeHbIle BKIANa PalUalllfoH-
HBIX TompaBok. [loka3aHo, YTo IJIA IOMPHHBI 3TOCO Ipolecca B pac-
CMOTpeHHoI 0671acTH $a30BOr0 MPOCTPAHCTBA HEBO3SMOKHO MpPeNCTa-
BIleHHE Uepe3 CTPYKTyPHbIe GYHKIHHM 1 CeYeHHE JKeCTKOTO HONIPO-
necca B CTaHZAPTHOH dopMe.

Comep:xaHne 3Toit riaBH ony6nukosaHo B pabore [1].

Bo BTOPOM I'JIaBE NHCCEPTAIUH HCCIELYeTCs IPOLEeCC acCoNH-
ATHBHOTO POZKIEHHsS XUITc—-0030Ha I HOTOHA IPH B3aHMONEHCTBUAX
MIOOH-aHTHUMIOOHHBEIX IYYKOB Ha KOJIJIaiilepax, co3aHHe KOTOPBIX
mJIaHHpyeTcd B GiamxKaiimeM Oynymrem. B paccMoTpeHHOH 3HepreTu-
qecKofl 06IacTu BOMU3W HOpOra poXiaeHUs xurrc—6o3ona NoMUHEPY-
JOUIMHA BKJAX B HONPABKY H3IOT KBAHTOBOYIEKTPONUHaMUYIecKHe 3¢-
({EKTH, B TO BpeMs KaK 3J1eKTpocilabble mOnaBiIeHbl B OKOJIOOPOT0BOI
obmacTr poxpmeHus OByx W-G6o3oHoB. 3mech mpuMeHeHHe alllapaTa
CTPYKTYPHBIX pyHKIHH obecieduBaeT 6ojlee ToYHOE OOHCAaHUE MeXa-
HHI3Ma peaklHUH H MeToAa MOouCKa pe3oHaHca (XUrrc-6030Ha) mo Tax
HA3RIBAEMOMY PAJUAYUORHOMY TEOCTMY CIEKTPa TOPMO3HOrO H3iIyde-
HHUS.

ConepzkaHite BTopoii riaBH omy6nukoBano B paGote [2].

Uccnemosannio ¢gaxTopu3anun HeyIpyTHUX IPOOeccoB THHa 2 — 3
Ha IIpHMepe pPaINallliOHHOIO 3eKTPOH-MO3NTPOHHOIO paccesHus Ha
GoITbIINe YIB! HocBamieHs 3 U 4 riael. PakTopmiamms, T.e. Ipei-
CTaBJIeHNEe CeYeHNIT B BUIIe CBEPTOK CedeHNs JKeCTKOI0 TIOOIPONECCA CO
CTPYKTYPHBIMH (YHKIUAME, ONUCBIBRIONTIMH MATKYIO CTaAuIo IIPoO-
mecca, OBITa HccleqoBaHa W MoKa3aHa JIMIIb IJIS XKECTKHX ITOOIIPO-

-meccoB THHa 2 — 2. IleTanbHHIA pacyeT pPamgHallIOHHEIX IOMPABOK

K CeUeHHIO IIPOIECCa HEYIPYToro 3eKTPOH-TI03UTPOHHOrO PacCesHNuS
B KuHeMaTHKe, KOra BCe TPH KOHEYHBIE YACTHUIHI JIETAT Ha 0OIb-
LI¥e YIVIBI B CHCTeMe IIeHTPa Mace, BBIABII HEBO3MOXKHOCTD IIPeNCTa-
BIICHHA CedeHHs Ipolecca B dopMe cedenms mponecca Jpemna—SIHa.
OnHo# U3 IPUYKH 3TOMY BHIAMO SBIISeTCs G6IIbiee YICIO0 He3aBUCH-
MBIX KHHEMaTHYeCKIX HHBAPHAHTOB, & IMEHHO IIATh, OMACHIBAIOIINX
mommpornecc 2 — 3, 4eM B cliydae mommpornecca 2 — 2, B KOTOPOM
monobHBIX WHBApPMAHTOB ABa. [IpyruM BaKHBIM acleKTOM SIBIISETCI
IBaXKIEITOTapugMIYIeckas IPAPONa KCKITIO3UBHOTO CedeHHT 2 — 3
Ha OoJblINe YTJIHL.

B TpeTbeﬁ JiaBe€ guccepTanui UsydeHa (aKTopu3alus He-
YIPYTHX HpOIECCOB B3aIIMONECTBI YACTHI IPH BEICOKIX SHEPrUAX
Ha IIpuMepe PagUualOHHOrO 3JeKTPOH-TO3UTPOHHOr0 pPacCesHnd Ha
Gonpmine yriavl. TeopeTHKOBO3MYIIIEHUECKOE PACCMOTPEHNE BRISBHUIIO
HeTPHBAAIBLHOCTH CTPYKTYPH IIOMPABKH B CMBICIIe HECOOTBETCTBHS ee
¢dopMEI oxkumaHnAM no peHopmrpynme. [loTeps cBoiicTBa dakxTopu-
3yeMOCTH cedeHHnd obcyknaeTcd ¢ HO3UNUN TOYHOrO aHAJINTUIECKOTO
paccMoTpeHHs. 3HATMMOCTh HEMIIWPYIONIEro BKiana MLTIOCTPHApPY-
eTCA YUCIIeHHBIMY ONCHKAMMA. : :

Conepxanme TpeTbell IIaBE ony6inKoBaHo B paboTe [3].

B yeTBEPTON TIJIABE BIepBHE BEYUCICHE BO BTOPOM IIO-
pPAlKe TeopUHM BO3IMYIEHHMN pannaunonﬂme monpaBKku K baba-
PacCesHHIO C M3JIyYeHHeM XKecTKoro (oTOHa Ha MaJlkle YIJIBI IT0 .0T-
HOIIIEHNWIO K JleNTOHHOMY Iydky. IlaHHasd knHeMaTHKa obecmeuuBaeT



OCHOBHOI BKJajf B CeYeHHe B PacCMATpUBaeMoM mopanxe. IXak It B
cydae pacCesHHs KeCTKOro ¢oToHa Ha O0JbIINe YIJIBI IMeeT MeCTO_,
B HEKOTOPOM CMBICIIe, HapyIIeHHe TeopeMbl 0 (GaKTOPH3alMI, BbIPa
uBIIeecs B MOMMGUKAINM A4pa CTPYKTYPHON GYHKIHH BO BTOPOM
nopsaake. B To XKe BpeMsa HeoOXOAMMO OTMETUTD, UTO B JIIIJIIT]):VIO-
IIleM JT0rapudMIrieckoM IPHOIIIKEHIN GaKTOPH3aINI MaCCOBBIX CITH-
CyJIApHOCTEH (BBIICJICHIe BHIPAKEHIS JJIA CedeHUus B HIBIICM npr
fmmKeHu) Bee XKe HabIomaeTcs, HECMOTPS Ha MPUCYTCTBHE OHPCAC-
JIeHHHIX BKJIAJO0B, Ha HepBHIA B3IVIAA HApYLIAOMIX OXKHIaeMylo II0
pEHOPMIpYyIIle CTPYKTYPY TOMpaBKH, HO, KaK IOKa3bIBAET AHAJIIS,
OKa3bIBAIONINX BJIHAHWE JIHIIb B CICOYIOINEM 33 JHIUPYIOLIIM IPII-
ONmKeHNN. )

B ko/uIHHeapHOil 06IacTH MPEAIONArajloch, ITO KeCTKIIT GOTOH
IBIKeTCA BHYTPHU Y3KOTo KOHyca ¢ YoM pacTBopa 26y (1> 0>
m,[€) ¢ 0chI0 B HaNPaBIEHAN ONHOM I3 HATAJIBHBIX MIIN ,HeTeKTI/Ig)"e-
MBIX KOHETHBIX JACTHII (€ ecTh 3HEprusd HATAIBHBIX nyuxoB). Heobxo
JMMO OTMETHTD, UTO B 3TOil 06IacTH CedeHNe B BelylleM NpHbIImKe-
HUAW MOXKeT OBITH MpeACTaBleHO B HopMe CcedeHNd npouecczi Hpenna—
9lna, uTo B mpumHIUNE 00BACHUMO, T.K. B KOJUINHEapHOU obmacTn
B KadecTBe ZKECTKUX IMOMIIPOIECcCcOB BHICTYHAIOT HPOLECCHI KBaH’I"O-
poii arexTponuHaMuK: THIa 2 — 2 (Baba-paccesHue, I(OMHTOiOBCI\_OC
paccesHye, ABYXKBaHTOBas aHHUTHIIALIS I IIpoliecc y+75 — €7 +e ),
U1 KOTOPHIX TeopeMa 0 (GakTOPH3aIlul CeTeHUs COOCTBEHHO I 6p11a
[IoKa3aHa. TeM He MeHee, VI N3yUaeMOro IIPOIECCa B CIIyae KHHe-
MATHKH C U3JIydeHHeM JKeCTKOro (HOTOHa KOJIMHEapHO HaIaIbHOMY
NEIITOHY, IMeeT MECTO ONpefieficHHAs MoANpUKanus anpa CTPYKTYp-

HOIl G yHKIIUMN. ‘
Conep:KaHIe 4eTBePToll IIIaBHl OMYOINKOBaHO B paboTax [4,5].

B nigTON rJjiaBe uccieqoBaH BKJal PalHallOHHBIX IOIPaBOK
K CedeHHIo (I(Baan)ynpyroro Baba—paccednud B OBYyXNeTJeBOM IIDH-
ONMImKeHUM. DB oTimduMe OT ciydad pacceiHHs JIEITOHOB HA MaJIble
yIJIBI, Tlle HPUCYTCTBUE MaJIoro IapaMmeTpa, yria pacc?ﬂmm, cyle-
CTBeHHO objerdaeT aHAIN3, B MaHHOI KMHEMATHYIeCKOM IMOCTAHOBKE
HeOOXOQIIMO YUUTLIBATH NOMOIHATEIBHO OOJIBIIOE TIHCIO AHarpaMM
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Qefinvana. Mcnonssys mssecTHBIe B JTUTepaType BBIPAXKEHHS IS
$OPMPAKTOPOB, OIEPATOPOB MOTAPHIAIIN BAKYYMa B IBYXIeTIeBOM
IPUOTIZKCHII IT THTECPANIOB 110 BIPTYaIbHOMY HMIYJIbCY B GOKC—
ANarpaMMe IMoJYICHBI BKITAIbI BCeX, 33 MCKIIOUEHMEM IBYX, KJIACCOB
PANNANIIOHHBIX NonpaBok. HeompeneneRHbIMIT OCTAJIIICh MONIPaBKII,
COOTBCTCTBYIONNIC NBYXIETJeBBIM b0KC-IIarpaMMaM 3iKOHAIBHOTO
II ICKOPIIPOBAHHOTrO THIOB. [l JaHHOro mpomecca MpencTaBieHIre
CCYICHILA, ¢ yIeTOM PAAIIANIOHHBIX [IONPABOK, B (GOPMe CEIeHIS IpPo-
necea Jlpenma-SIna mveeT MecTo, ITO HAXODNTCS B COOTBETCTBII ¢
TCOPCMOIT O BBINCIICHIIN MACCOBBIX CIHIYJISPHOCTEI!. Honyuers: ana-
JUITIMCCKIIC BBIDAZLCHIIA B BOYIIEM II CJIeAYIOIeM 3a BeLyIUIM JIora-
PUPMITTCCKOM IPHGIILKeHNIX, IPIITeM olpene/eHHaS YACTS BKIIAIOB,
(BA3AHHAA ¢ MapaMeTPoM- 00pe3aHus II0 SHePIUH CONMpPOBONAAOIIero
MATKOTO H3TyYIeHIIA, PaHee B JIITepaType He IPHBOLILIAch. 1loka3ano
TIOTTHOE COKDAILCHIIC BEAYINIX JOTapIPMIITeCKIX IONPABOK (eTBep-
TOIl CTETICHII) BO BTOPOM IOPSKE TEOPINT BO3MYIICHII, a TAKKe CO-
KPAIICHIe TAaCTII BKIANOB TPeThell CTeNer, 11 TIOJIYYeHO TIpenckasa-
HIIe 171 GOPMBI IOIPABKH, OXKIIAEMOll OT BENAa 0CTABIIIIXCS By X-
neTaeBsIX nuarpamM Qeitnmana.

Conepzanne naToil rmaBsl omy6IMKOBAHO B pabore [6]. B amamm-
TIYECKUX pacdeTaX TpPeX MOCIEIHUX IJIAB NHTEHCIBHO IICIIONb30BA-
nachk Tabmuna mETerpasos [7).

B 3aKmoqunn oAPobHO 00CYKIAIOTCS OCHOBHBIE pe3yib-
TaTHl PabOTH I YIIOMIHAIOTCH SKCIIEPIIMEHTAJIbHbIe IIPOTPAMMBI, IIC-

HONB3yIoue (M B KOTOPHIX B Gy IyLiem MOTYT OBITD IICTIONb30BAHBI)
TIOJTy ICHHBIE TeOPeTHUCCKUE MPeNCcKa3aHIis.

OcnoBHbIEe pe3ynbTaThl AMccepTaunn, BLIHOCUMbIE
Ha 3aIquTy:

1. IIpoBenen amamms KBAHTOBOJIEKTPOAMHAMITICCKIIX PALIAIIIIOHHBIX
TIONPABOK K IINpHHe (OHOBOro Iponecca, MMUTHPYIONIEr0 PallAMIi-
OHHBIA Oe3HeHTPHUHEHBIN pacnaia MIOOHA, 1t HONIYYCHO HOBOE 3HAYCHIIE



A4 pe3syNbTHpyomell monpaskn. YlcieHHbIe OMeHKI IPIBOAAT K 3a-
KJTIOYEHITI0 BaKHOCTH BBIYHCIIEHHOTO BEJala HapAOy € HMOIMpaBKaMII
fosee BBICOKOTO TOpPAMKa MaJOCTH II0 MaJIBIM IIapaMeTpaM 3aJatii,
HO B HH3MIEeM NPHOINAKEHHH 0 KOHCTAaHTe CBA3H 3JIeKTPOMAarHIT-
HOTO B3amMoIeiicTBua. KpoMe TOro, BEIABIIEHO OTCYTCTBHE CBOIICTBA
$bakToOpU3yeMoCTII OOPHOBCKOI CTPYKTYpPBI H BEOYHIUX JIOTapII(MI-
YeCKIIX BKJIAOB B BBIpAakKeHUH IJIS CeMeHHS C yIeTOM BBIUICIICHHOI
monpaBku. PaccMoTpenme manHoif 3afaun 6BLII0 HHHIHIIPOBAHO IIpe-
ane Beero mrannpytoummicsa 8 PSI (Isefiapus) 1 BNL (Coennuen-
uele lllTaTh) sxcepnMenTaMu, rie 6yoeT JOCTUTHYTO CYILeCTBEHHOE
yilydileHre TOYHOCTH N3MepeHHs OTHOCUTEJIbHON BepOATHOCTU IIPO-
mecca paaualoHHOr0 pacliajia MIOOHA.

2. IomydeHa KXBaHTOBO3JEKTPOANHAMUUeCKas OTHONETIIEBAS Pail-
alllOHHafd IONpaBKa K CEUEHNI0 aHHUTMIIAIMUN MIOOH—-aHTHMIOOHHOH
napel B XUITC-0030H 11 (GOTOH ¢ ydeToM BelyIIUX Jlorapugmie-
CKHUX TIONPAaBOK BBICIINX MOPANKOB IOCPENCTBOM (popMalim3Ma CTPYK-
TypHbIX ¢yHKnmil. IlpoBemeHHEBIe UNCIIEHHBIE OLIEHKH YKa3BIBAIOT
Ha HeobXOoOIMOCTh ydeTa KBAHTOBOIJIEKTPOXMHAMHIECKHX NOIpa-
BOK B DPacCMOTPeHHOH 3HepreTmdeckon obsactm BOmu3m mopora po-
KJIeHnsS XUITc-0030Ha, UTO BaKHO JIS YCIEIIHOTO OCYIIeCTBIIEeHHS
3KCIepIMeHTa/bHEIX IIpOrpaMM, IJIAHUPYEMBIX Ha OyIyrmx MIOOH~
QHTHUMIOOHHBIX KoJlaliepax I HallPaBJIeHHBIX, B YHCJIE 3314 TIEPBOCO
IpUopuTeTa, Ha BO3MOXKHOEe OTKPBITHE XUI'TC—0030HA U TOCIIeNyIoiee
HU3ydeHHe ero CBOMCTB.

3. B ananuTudeckoil ¢popMe HafifleHB TUONPYIOIIE U HETHIUPYIO-
mye BKJIaObl B CedeHHe KallO6pOBOYHOrO IIpoiecca PannalnuoHHOTO
3K TPOH-TO3NTPOHHOTO PACCeSHHA C U3IIyIeHIEM NOMOIHITENIBHOTO
XKeCTKOro poToHa B KHHeMaTHKe ¢ KOHeUHbIMH YacTUIIaMH, JIeT AIINMHI
Ha Gombmme yrisl. IIpmdeM BKIAN CIeyONEX 33 JIHIUPYONTUME
claraeMBIX paHee B InTepaType He npuBonmici. IlokasaHo, uTo npen-
cTaBlIeHIIe ceYeHUs NaHHOTO Ipollecca depe3 CTPYKTYPHEIE PYHKITHI
He peanusyeTcd B CHIIy IPHCYTCTBHA HeGaKTOPU3YeMEIX BKJIAIIOB B
MIONPaBKY B BeAylleM JorapudMuydeckoM IpUOINKeHNH, T.€. TOTHBIN
aHAJIUTHYECKUI pacdyeT BRIABIJI OIpeleleHHOTO poia HapyIleHHe Te-
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OPCMBI 0 (PAKTOPII3AMIII MACCOBEIX CHHTYIAPHOCTEH B CeUeHIIIX B3all-
MOIEICTBINT 37eMEHTAPHBIX YACTII IPH BBICOKIX sHepruax. [Ipome-
AOHCTPIPOBAHA HCOOXOMIIMOCTD yYeTa HeBeLYILIX JOTapIpMIITecKIrX
BRJIAZ0B BO BTOPOM MOPSAKe TEOPIIl BO3MYIUEHHI IJIS HOCTILKEHIS
HCOOXOMIIMOII TOMHOCTII TeOpeTHYecKIIX MpelcKa3aHmit. Bojee TOTO,
IPUBCACHHBIC YIICJICHHBIC OLEHKI HeJIorapHdMHYecKoll HOMPaBKI B
CPABHCHIIIL ¢ IOTAPUQMIIIECKOil YKa3hIBalOT Ha HEOOXOMIIMOCTD YiIeTa
ICPBBIX B ONMPCACACHHBIX 0071acTAX ($Ha30BOro MpoCTPaHCTBA.

4. B anmmpyiomeM 1 cienyiomeM 3a JUIONPYIOUNIM JorapidMIrde-
CKOM MPIOIIIKCHIILX IOy YeHEL BKIAIBI BTOPOrO IMOPSIIKA TeOPHH BO3-
MYTUCHIII B cetCHIE Mpolecca PaqIallionHoro Baba paccesHIrs B koi-
THHeApHOI KIHCMATHKe (C H3/Iy'IeHIeM %KeCTKOrO (POTOHA Ha MAJIbie
yrasl). C momompbio MCTOIA pa3bueHHs Ga3oBoro obveMa Ha KO-
IHEAPHYIO I MOIYKOJTHHeAPHYI0 KHHEMATHTECKIe 06IaCTI IOIy-
"ICHBI BRJIAABI B BCAYIICM I CICMYIOIIEM 3a BeIYILUIM JIoraplidMIrde-
CKAX NPUOMIZKCHISAX B BHIICYKa3aHHON KIIHeMATIIKe, 06eCcHeqIIBaio-
mefl OCHOBHYIO TIONPABKY K cetdeHNo. lIpencTapieHHoe BBIpasKeHIe
A1 ANG@EePCHUIIATEHOTO CCYeHHs € yU1eTOM NONPABOK, CBA3AHHBIX
¢ M3Iy9IeHIeM BIPTYaJIbHOTO I MATKOTO PEaIbHOTO (JOTOHOB, H03BO-
JIA€T Ce1aTh BEIBOM O BHINOIHEHIIH TCOPEMBI 0 (pakTOPM3AIIMII b B
ONpeNeNeHHOI CTeleHH, T.K. OXKIIaeMas hopMa CTPYKTYPHOIT GyHK-
[HH He COOTBETCTBYET PaKTHIECKI paccunTaHHO. TakuM o6pa3oM,
TaKiKe Kak 1 B ClIydae IIpoLecca ¢ paccedHIIIM BceX JacTHII Ha 607b-
II1€ YTJIBI, BRIABICHO OMpelesleHHOe PACXOXK MeHIIe MEKIy CTPYKTYpOoil
PAANAMMOHHON MONPABKH, PACCIUTAHHON TOYHO, II TIONMPABKII, oJIy-
IeHHON MeTOmOM CTPYKTYPHBIX QYHKIIII.

5. B paMkax cncTeMaTnveckoro aHanmsa BKIALOB PAIIAIIIOHHEIX TI0-
IPaBoK B IPOLECC YIPYTOTo 37eKTPOH-TIO3NTPOHHOTO PacCesHIIs Ha
bonbiine yriel BoepBble MOIydeHbl AHATHTIINECKIE BBIpaKeHUA M1
HEKOTOPRBIX BLJIANOB B AU(PEPEHIIIAIBHOE CCUeHIe B NBYXICTICBOM
npubmuxennn. IIpoananusupoBansl BCeBO3MOKHEIE BRJIAIBI BO BTO-
POM IIOpSIKE TEOPHH BO3MYILEHHIT 3a HCKIIOTeHNeM IBYXIeT/ICBEIX
borc-rpadoB Tax Ha3BLIBAEMOFO IEeKOPHPOBAHHOTO I 31KOHAJIBHOTO TH-
noB. JIokazaHo cokpalieHne BeeX BKJIAOB, CONCPIKAINHX BeIYITIe JIo-
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rapu@Msl B 4eTBEPTOH CTeIeHH, a Tak:Ke JaCTHYHOE COKPAILeHIIe JI0-
rapudMoB TpeTheill cTemeHH. Bkmansl, comep:kariie BMecTe ¢ 60ib-

M- jgorapudMoM MapaMeTp, COOTBeTCTBYIOIIHMII HOPOrY pa3sperie-

HUA [0 SHEPTHH PEerICTPUpPYEMBIX YacTUI, paHee B JITepaType He
IpHBOMILIICE. llolydeHa ¢opMa TONPAaBKH, OKMAaeMas OT BKJIaLa
OCTANILHBIX ABYXIeTieBbIX nuarpaMm Peiinmana. PaccunranHsle mo-
IpaBKI BTOPOro Iopsanka K Baba-paccesHHIO MO3BOAAT (omocpemo-
BAHO) YMEHBIINTH OMINOKY I3MePeHNs 6OIBIIITHCTBA H3BJICKaeMBIX 13
OIBITa PU3IYECKHUX IIapaMeTPOB Yepe3 MPeu3HOoHHbIC II3MePeHI CBe-
THMOCTH KOJUIAliIEPHBIX YCTaHOBOK.
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