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1. BBEAEHUE

s MeHd ydacTue B 3TOM IODMJIEHHOM BBIIIyCKE
2KOT® ne TOSIBKO OOJIBITAS 9€CTH U BO3MOYKHOCTD BbI-
cka3arb cBoe mozapasienne 1. E. JIzsomunckomy.
Qakruyecku, umenno W. E. J3samomuncknit BHEIPUIT
B OTEYECTBEHHYIO HAyKy (M NPOMJIIOCTPHPOBAJI B Ce-
pun pabor B 70-bie rozpl mpornioro 20-oro Beka) MoHs-
THE O XKUJIKNX KPUCTAJIAX KaK 00beKTa, IMOoJJIeXKale-
o M3yYEHUI0 MeTojaMu Teoperudeckoit ¢pusuku. Ilo-
TOMy paboTa 0 KHUJKUX KPUCTAJJIAX, HAIIPABICHHAS
B JQHHBIN IOOWJIEHHBI COOPHUK, SIBJISETCS JJIsI MEHSI
€CTEeCTBEHHBIM BBbIPaKeHNeM 0JI1aro/[apHOCTH I00MIIsIpY,
OT KOTOPOT'O aBTOP BIIEPBBIE y3HAJ 00 UX CyIIECTBOBA-
HUU.

C rTex mop KUJKHE KPHUCTAJUIBI YKe HePecTain
OBITH IPOCTO ITPOMEXKYTOYHBIM COCTOSTHUEM HEKOTO-
pPBIX opraHmdveckux BernecTB. MHorouucienabe 0630-
pot 1 MoHOrpaduu (cMm., Hanpumep, [2-6] n muTEpPO-
BAHHYIO TAM JIUTEPATYPY ), MOI'YT OBITH MCIIOJb30BAHBI
JIJIST O3HAKOMJIEHUSI C JIOCTUXKEHUSIMU (DUBUKU KUJKAX

* E-mail: efim.i.kats@gmail.com
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KPHUCTAJLJIOB BILJIOTH JIO TIEPBBIX JeCATUIeTHii 21-010 Be-
ka. OJIHaKO CKa3aHHOe BBINIE HE O3HAYAET, 4TO (hyH-
JlaMeHTaJIbHAas HayKa O JKUJIKAX KPHCTAJIIAX 3aKOH-
YeHa W €JUHCTBEHHON MOTHBAIMEN sl TPOIOJIZKEHUS
U3YYEHUs] KUJKUX KPUCTAJIOB OCTAJINCH MHOTOObea-
IOII7E TIPAKTUIECKUE TMPUJIOKEHUS KAJKAX KPUCTAJ-
soB. OyHjaMeHTaIbHASA (PU3UKA YKUJIKAX KPUCTAJIOB
COBCEeM He 3aKOH'eHa. BoJiee TOro, oOHapYKUBAIOTCS
1 UIeHTH(DUIUPYIOTCA HOBBIE THITHI YKUJIKAUX KPUCTAJ-
JIOB (HAIIpUMEp, HEMATHKHU C MOZYJUPOBAHHON CTPYK-
Typoii, TaK Ha3bIBaeMble twist-bend, B ocHOBHOM cocTO-
SIHMM KOTOPOI'O MMEETCsI HeHyJieBast JedopMarysi Kpy-
venust (twist) u nomepeunoro nsruba (bend) mosns mu-
pekTopa), cM., Harpumep, |7,8]. Eme Gosee Bneuaraser
oTkphiTHE heppodekTpuaeckoro Hematnka N [9,10].
VHTEpPECHO OTMETHTD, YTO BO3MOXKHOCTH CYIECTBOBA-
HUST TAKOW CHCTEMBI ObLTa IpEeICKA3aHa TEOPETUIECKH
6os1ee 100 sreT TOMY Ha3a1, OTHUM U3 CO3/aTeseil KBaH-
rooit Mmexaunku M. Boprowm [11], ojtHako 710 pa6orst [9)
BCE TONBITKA 3KCIIEPUMEHTAJIBHOTO obHapyskenus Ng
OBLIN HEYTaIHBI.

Pazymeercs, 310 oTKpbiTHe [9] cruMyupyer MHOIO
HOBBIX WCCJIEJIOBAHMIA, MMOCBSIIEHHBIX (DEPPOIJIEKTPU-
gecknM HemaTukaMm. CoOCTBEHHO, HEKOTOPBIE BO3MOXK-
HbIE HAIIPABJIECHUSX TAKUX PADOT OOCYKIAIOTCS aBTO-
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pamu nybiukaruit [9, 10]. Janaas crarbs HOCBsIIe-
Ha OJHOMY M3 TaKuxX Hampasjienwii. Jlego B TOM, 9TO
B CHCTEMAaX C HECKOJbKUMU THUIAMHU YIIOPSJIOUEHUsT C
HETPUBUAJBHBIME [TPOCTPAHCTBAMHU BBIPOXKJIEHUS CO-
OTBETCTBYIONAX IAPAMETPOB IOPSIIKA BO3MOYKHO Cy-
IIeCTBOBAHME TaK HA3BIBAEMBIX KOMOMHUPOBAHHBIX JIe-
dexroB (ormerum, 4ro 06 3TOM (GakTe YIOMSIHYTO B
koMMmeHTapun Jlaspenrtosuua [10]). MHorouucsieHHbIe
IpPUMEPBI 9TUX KOMOUHUPOBAHHBIX JIe(PEKTOB (BO3HU-
KAIOIIUX B TAKUX, KA3aJ0Ch Obl, JIAJIEKUX JPYT OT JIPY-
ra 00beKTax, KaK OECKOHEUYHAsI BCEJIEHHAsI WJIM CBEPX-
rekyunit He-3 B HAHOIOPUCTOl MATpUIE) MPUBEICHBI
U TpOaHAJIM3WpOBaHBI B paborax [12,13]. B sroit 3a-
MeTKe Oy7IeT TPEJTIOXKEH ellle OJMH IIPUMED CUCTEMBI C
KOMOMHUPOBAHHBIME Jie(peKTaMu, HO YK€, TaK CKa3aThb,
u3 OOBIJIEHHOIO MUPA CYINECTBYIOMNX IIPU KOMHATHBIX
TEMIIEPATYPAX KUJIKAX KPUCTAJLIOB.

2. TOMOTOIIMYECKUE T'PVYIIIIBI OJIf
ITOCJIEJOBATEJIbBHOCTHU IMEPEXOJ0B
I-N—-Nr

st cucteMbl, 0 KOTOPOI TIOHET pevb B JaHHON pa-
60Te, CyIEeCTBEHHO HAJIUYINE JIBYX OTHOCUTEIHLHO O3~
KUX ¢1a0bIX (T. €. GJIU3KUX K HEIPEPLIBHBIM) (ha30BbIX
nepexosio mepsoro poma: I-N (rme I — m3orponHast
KUIKOCTD, 00JIaAI0IIAs TOJTHONH TPEXMEPHOH CUMMET-
pueil BpaleHnit w TpaHCaANn, a N — HeMaTudec-
KU KUJIKANA KPUCTAJUI), /e ITa UCXOAHAs I[IOJIHA
CUMMeTPpHUd IIOHU2KAeTCA 10 OJHOOCHOHN BpallaTeJbHON
cummerpunt Dyop, (BpallleHUil H& IIPOU3BOJILHBINA yTOJI
BOKPYT' ONHOHI BBIJICJICHHON OCH, 3aJlaBacMOil equHMY-
HBIM BEKTOPOM N (1 = —N) JUPEKTOPOM IIPU COXPaHe-
HUM TOJHON TPaHCAANMOHHON cummerpun). Crenyio-
Ui P TOHKEHUN TEMITEPATYPBI (Pa30BbIi TIEePEeXO]T
B deppoaekTpudecKyio ¢azy Np HapyIIaeT amojsp-
HYIO CHMMETPHIO JupekTopa n = —n. Pakruvecku, 1o
OTIPEIeJIEHUIO aDCOJTIOTHON TeMmepaTypsl 1, 0ba mepe-
XO/Ia B CYIIECTBYIOIINX IIPU KOMHATHBIX TEMIIEPATYPaX
(T ~ 300 K) kuukux KpucTa/uiax OJIM3KH, Tak Kak
obaactu crabusnbHocTn daz AT ~ (20-50) K Bcerna
yaoBieTBopsier HepaseHcTBY AT < T

Bce Bo3amozknbie TOmONIOTTYUECKHE MeDEKTHI, CyIIe-
CTBYIOIIME B HeMaTu4IecKoil dpaze N u B deppo3jiekT-
puueckoii daze N, XOPOIIO U3ydeHbl 1 U3BECTHBI [15].
IIpocTpamcTBO BRIPOK/IEHNS TTApaMeTpa, Topsijka B (a-
se N sBISeTcss TPOEKTUBHOH TiockocTbio P2, (T.e.
cdepa, bakTOpU30BaHHAS W3-3a AIOJSPHONU CHMMET-
pUI N — —N [0 AHTHUIIOJAIBHBIM TOYKAM ):

P?=5%/7,, (1)
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riae Zy — 9TO IpyIa U3 JABYX JIEMEHTOB, € i e2 = 1.
OcHoBHasI ¥ OOMAHYUBO MMPOCTAsT UJEsI O MPUMEHEHUN
TEOPUH TOMOTOIHMH K OIMCAHUIO TOMOJOTHIECKUX JIe-
beKTOB CBOAUTCA K HAOJIONEHUIO 33 U3MeHeHneM (Hu-
3UYECKOTO TTApaMeTPa, TOPSIIKA HA 3aMKHYTOM KOHTY-
pe (pasMepHOCTH T), OKDYyZKalolleM H3ydaeMblil Je-
dexT. IIpu aTOM TOMOTIOTHSA JTedheKTa ONPeTeISIeTCs COo-
OTBETCTBYIONIAM 3JIEMEHTOM T, (DYHIAMEHTATBLHON TO-
MOTONMUYECKOI rpymnbl. PyHaMeHTaIbHbIE TOMOTOIH-
Jeckme rpyninl A P? (em., manpumep, [14]) Takosbr:

m1(P?) = Zs, (2)

rae Z — rpynna nenbix ugwces. Orcroma  clieiyer,
9TO B HEMATHUYIECKOU (ha3e BO3MOXKHBI TOIOJOTUIEC-

m(P?) =7,

K1 crabujibHble JimHelHble NedeKThl (IUCKIMHAIN )
¢ HOJIyNEJbIMU TOIOJOrnIecKuME 3apgaiamu +1/2 u
HyJIb-MepHble J1epeKThl (MOHOIOJIM, HA3bIBaEMble B
HEMATHKAX €XKAMH) C I[EJIOYUCICHHBIMEI TOHOJIOTUIE-
ckumu 3apggamu +N. DKBUBAJIEHTHOCTb (/M HE K-
BUBAJIEHTHOCTD) €7Kell ¢ PA3HOMMEHHBIMH 3aPSIaAMHI 3a-
BUCHUT OT HAJUYUA B CUCTEME JTUCKIUHAIUN.

B nossiproit dpaze Np muckperHas cMMMeTpus n —
— —n Hapytiesa. COOTBETCTBEHHO ITPOCTPAHCTBO BbI-
POXKJIeHUs TIOJIIPHOIO IapaMerpa Mopsiaka 31o cdepa
52. CooTBeTcTBeHHO (DYHIAMEHTAILHLIE TOMOTOIIIYIE-
CKHUe TPYIIIBI B 9TOM CJIydae

7T1(S2) = O, 7T2(S2) = Z, (3)

OJIHAKO TEIEPhb MOJIOKUTEIbHBIE U OTPUIIATE/IHHBIE 38~
DSLIBL €Kell  OIpeJIesIeHbl  OJIHA3HAYHO, TaK KaK TO-
HOJIOTMYIECKA CTaOUIIbHBIE JIMHEfHBE HedeKTsl (mep-
Basi (byHIAMEHTabHAS TOMOTOINYECKAs I'PYIIIa TPU-
BUAJIbHA) BOOOIIE OTCYTCTBYIOT.

Ha sTom MecTe MOXKHO OBLIO OBl 32KOHYUTDH OIIHCA-
HIE TOIIOJIOrnIecKuX aedekTon B pazax N u Np, ecin
661 00a mepexoga [-N u I-Np Obutn ObI TOJTHOCTHIO
HE3aBUCUMBI ApyT oT jpyra. OjHaKO U3 TOro 06CTOosI-
TEeJIhCTBa, 9TO 00a (ha30BBIX MEPEXOa HE M30JUPOBaA-
HBI, CJIEJIyeT, 9TO HEMATUIECKUIl TUPEKTOP, COXPAHSIS
qacTh CBOeil CBODOIbI, MOKET OBITH OmpeseseH u B da-
3e Np. Ilpu KoHeYHON SHEPTUN 3aIEIIEHUST TUPEKTOPA
n u GeppovTeKTPUIECKOil moasgpusanun P

Fint = ’Yint(n ' P)2 ) (4)

B Np MOXKHO BBECTHU XapaKTEPHBLIH IPOCTPAHCTBEHHDIH
Macirad

int = VK /Yint (5)

riae K — Momyb opuenTaronHoit ynpyrocru @panka
[2]. CoorBercrBenno Ha MacmTabax 1 < & HEMATHIE-
CKUIl IMPEKTOP COXPAHSIET CBOU CTEIIEHHU CBOOO/IBI U, Ta~
KM 00pa30M, CyIIeCTBYET BO3MOXKHOCTb OOPa30BAHMS
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JIMHEHHDBIX CUHIYJIAPHOCTEHR (;LI/ICKJIHHauHIVI). Onamnako B
daze Ny nepBasi byHIaMEHTAIbHAS TOMOTONMIECKAST
rpylia 7m; TPUBHAJIbHA U IIOTOMY CBODOIHBIE JUCKJIU-
HaI[MU He MOI'YT OBITH TOIIOJIOTWYECKU CTAOWIHHBIMU.
Opnako mpu dazoBom mepexoge N-Np Hapymaercs
JUCKpeTHas rpynna cuMmMmerpun n — —n. Taxkoe Hapy-
[IIEHHEe CUMMETPUN MOXKeT IIPUBOIUTD K HAJUYIUIO JIBYX
BBIPOXKJIEHHBIX COCTOSTHUI CHCTEMBI, YTO IIPUBOAUT K
BO3MOXKHOCTHU CyIecTBOBaHus B dasze Np JTOMEHHBIX
CTEHOK. B cBOIO 04epe/ib, 9T JJOMEHHbIE CTEHKN MOTYT
TOITOJIOTUYIECKY «3aIUTATH» JUCKJINHAINN, CBSI3bIBa-
fOIUe JJOMEHHBIE CTEHKH.

WaTepecHo OTMETHTH, YTO KOCMOJIOTHYECKAS JIH-
HAMIKA TaKOro pojia JedeKToB (CTPYH TOMOJOTHIEC-
KU 3AINUIIEHHBIX JOMEHHBIMU CTEHKAMHU) Oblia u3y-
YeHa B paMKaxX KaJuOPOBOYHBIX MOJeeil B padorax
[16, 17]. Bue 3aBHCHMOCTH OT KOHKDETHDBIX XapaKTe-
pucTuK (U3UIECKON CUCTEMBI TAKON KOMOMHUPOBAH-
HBIA JgedeKkT TpedyeT st CBOEro OMUCAHUS UCIOIb30-
BaHUs TaK HA3BIBAEMBIX OTHOCHUTEIBHBIX TOMOTOIIIYEC-
KX TPYII, KPATKOe OMUCAHWE KOTOPBIX OYyJIeT Ipel-
CTaBJIEHO B CJIEJIYIONIEM pa3JIeIe.

3. OTHOCUTEJIBHBIE TOMOTOIINYECKUE
TPVIIITHI OJI4d OIIMCAHNA
KOMBVHUPOBAHHBIX JTE®EKTOB B
PEPPOIJIEKTPUYECKOM HEMATUKE Nr

Bo3MmoKHOCTE KOMOMHUPOBAHHBIX JePEKTOB CBsI-
3aHa C CyIIEeCTBOBaHWEM BOJM3U (DA30BOTO IEPEXOa
Np—N 1ByX TPOCTPAHCTBEHHBIX (M SHEPreTHIECKUX)
MAacCIITabOB, HA KOTOPBIX UMEIOT MECTO OTJIUIHBIE JPYT
OT JIpyra CUMMETPUHU TPOCTPAHCTB BBIPOXKIeHUsT R u
Ro. Jlns omucanmst 00bEKTOB MHBAPUAHTHBIX Ha 000-
uxX MHOrooobpasusx Ri um Ro MCIOMB3YIOTCST OTHOCHU-
TeJIbHbIE TOMOTONUYeCKUE IpyIibl 7, ( Ry, R ). B pa6o-
re [12] ObL1a mpeIoKeHa JIeranTHAS IPOLELyPa Bbl-
YUCJIEHNs] OTHOCUTEJIbHBIX TOMOTOIMUYECKUX Tpymi. A
WMEHHO, JIJIsi AHTEPECYIOIIEro HAC CJIyvast ¢ AByMs (da-
30BbIMH TIepexofamMu I-N u N—Np ITpoCcTpaHCTBO BBI-

POXKICHUST
Ry =G/S?,
rame G — mepBuuHas (MCXOMHAs) TPYIIA CUMMETPUM
n30TpONHOM xKujkocTu. C JIpyroil CTOPOHHI,
Ry, = P%/5?
U, CJIeJ0BATENHHO,
Ri/Ry = GS?/S*P? = G/P* . (6)

Takum 06pazoM, MBI HAXOIUM, UTO

7n(R1, Ry) ~ mn(P?) . (7)

11 2KIT®, b 4

CrenoBaresibHO, BCE TOIOJIOTUYIECKHU 3aIUINEHHBIE B
HEMATUIECKON (a3e 0ObEKTHI COXPAHSIIOT CBOU TOIO-
Jloruveckne 3apsabl U B (heppOIEKTPUIECKON HeMa-
Tuvdeckoit dpase Np.

B o6mem ciayuae pOBEIEHHOE BBIIIE MTPOCTOE PAC-
CMOTpEHHE He TMO3BOJISAET PA3JIUINTh, KAKNE U3 ITUX
JebeKTOB MOTYT CYIIECTBOBATEH caMu 10 cebe (T. e. Kak
cBOBO/IHbIE), a KaKue 00si3aHbl OBITH CBA3AHBI B KOMOU-
uuposanubie gedextol. [losmubiil anagus rpebyer 3Ha-
HUSI TOYHOHN IOCJI€I0BATENBHOCTH OTHOCUTETHHBIX TO-
MOTOIMYECKUX TPYMIL. B Takoil moc/egm0BaTe IbHOCTH
OTHOCHUTE/IbHBIE TOMOTOINYIECKHE KIacChl 41 (R, Ra)
0TO6paYKarTCsl B FOMOTOIIMYECKNE KJIACCHI MEHbIIen
pasmeprocTH Tk ( R2). OHaKO B HAIIEM CIyvae cBOGOI-
Hble quckuHanun B dase Np sanpemenst (1 (S2) = 0)
M TOTOMY JIOIyCTHMBI TOJBKO KOMOMHUPOBAHHBIE JI€-
DEKTBI: JMCKIMHAIIAY, CBA3BIBAIOIINE JOMEHHBIE CTEH-
KH.

Nmeercst Takke U JPyroil TUI KOMOUHUPOBAHHBIX
nedekTos. Ilockonbky g oboux muoroobpasuit (R
R3) roMoTonmveckas TpyIIa T He TPUBUAIBbHA, B da-
3e Ny BO3MOXKHBI JiBa THIIa MOHOIOJeH (exeii): cBO-
GOHBIE €KY € OJHOZHAYHO OMPEJIEISIeMOil UX TOIOJIO-
IHYeCKIM 3apsJIoM CTPYKTypoit m2(S?) = Z, a Takke
KOMOMHUPOBaHHbBIE Te(DEKTHI.

XoTs B IPUHITAIIE MOXKHO ceOe MPeICTaBUTh KOH(PU-
Iypaluio IIoJeid JUPEKTOPa U BEKTOPa JICKTPUYIECKONR
[OJIFPU3AIY, B KOTOPOU Toueunblil fedekt (exx) orpa-
HUYUBAET JIMHEHHBI fedeKT (IUCKINHAINIO), TaKO
KOMOUPUPOBAHHBIN JeDEKT He SIBJISI€TCS TOMOJIOITIeC-
KU yCTOHYMBBIM (TOJIBKO IHEPreTUYECKHe COO0pake-
HUs, CBS3aHHBIE C aHM30TPOIHOI 3Heprueit Ppanka
WK SHEPrueil JIUIOJIb-IUIOJILHOTO B3aUMOIEHCTBUSI,
MOI'YT CTaOWJIM3UPOBATH TAKOW HE TOIOJOTHMIECKUN
KOMOMHUPOBaHHBI fiedekT). OJHAKO CYIIeCTBYET JAPY-
rasi BO3MOYKHOCTD. F.cJi B HEMATHIECKOM >KUIKOM KPH-
crajijie MPUCYTCTBYIOT OJHOBPEMEHHO TOYEYHbBIE U JIU-
Heiiuble JedeKThl (€K1 U JAUCKIMHAIMN), TO Upu 06-
XOJIe BOKDPYT JUCKJIUHAINU €K ITPEBPAIAETCS B aHTHU-
exa (MeHAeTCs 3HAK TOIMOJIOTUYECKOTO 3apaia, CM., Ha-
upumep, [15]). B deppossieKTpraeckoM HeMaTHIeCKOM
JKUJIKOM KPHCTAJLJIE TAKoe Mpeobpas3oBaHue ¢ M3MeHe-
HUeM 3HaKa ToYedHoro gedexra (exka) Tpedyer nepece-
YeHMsl JIOMEHHON CTEHKH (TOIIOJOIMYECKH CTAbUIIbHOM
B dasze Np). 4 Graronapio pereHsenTa 3Toit paboThl,
yKa3aBIIIeMy Ha, 3TO 00CTOATeLCTBO. MHOTOYNC/IEHHBIE
NpUMEPHI AHAJIOTUYIHBIX TOMOJIOMMIECKY 3aIUIEHHBIX
KOMOUHUPOBaHHBIX JeeKkToB (06pasyonmx B CBEpXTe-
kydem He-3 M HEKOTOPBIX KOCMOJIOIHYIECKUX TEOPUSIX
«ByChbl» CTPYH U MOHOIOJEH) MOIYT OBbITH HANIEHBI B
paborax [18-20].
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4. SBAKJIFOYEHUE

N3ydenbl KOMOMHUPOBAHHBIE TOMOJOIHYECKUE JIe-
deKTHl HA TMpUMEpe HEJABHO OTKPBITOrO (Deppo3Jiek-
TPUYECKOTO KUJIKOr0 Kpucrasuia. [lokazaHo, 4To BO3-
MOXKHO CYIIIECTBOBAHUE TAKMX KOMOWHUPOBAHHBIX JI€-
bEKTOB IBYX THUIOB: JUCKIMHAINN, CBSI3BIBAIOIINX 10~
MeHHble CTE€HKH, M IelloYeK MoHomnoJseil (exeil) ¢ ux
3ePKAJIBHBIMUA OTOOPAYKEHUSIMU B JIOMEHHBIX CTEHKAX —
aHTHMOHOIIOIsIMU (aHTHeKamK). Ha MoMeHT Harmca-
HUsI 9TO¥ CTaTbhW, HACKOJIBKO 3TO M3BECTHO AaBTODY,
HET 3KCIEPUMEHTAJIBLHOTO TOATBEPXKIECHUS CYIIECTBO-
BaHUsI KOMOMHUPOBAHHBIX 1e(EKTOB B (hepPO3JIEKTPHU-
geckoM Hemaruke. Ha Teopermueckom ¢poHTe Takke
OCTaIOTCST OTKPBITHIMI HHTEPECHBIE BOITPOCHI O JTMHAMH-
Ke KOMOWHUPOBAHHBIX Je(PEKTOB, UX B3ANMOJEHCTBUN
JIPYT C JPYTOM, CO CBOOOIHBIME JieheKTaMU U MATKAMHU
(rUAPOAMHAMUYECKUMHE) CTEIIEHIMEI CBOOOIBI YKHJIKOTO
kpucrajuia. IIpakTudecku He u3ydeHbl (M HE TOJIBKO
B 2KMJIKUX KPUCTAJJIAX, & BOODIIE B (DU3MKE yIIOPSIIO-
YEHHBIX KOHJICHCUPOBAHHBIX CPE/Jl) CTPYKTYPbI, CBI3aH-
HBbIE C PEIKO OOCYKIAEMBIMU B (PU3UIECKON JTUTEpa-
Type dYHIAMEHTAIBHBIMA TOMOTONMNYIECKUMU TPYIIIa-
MH BbIcIIero eM n = 2 nopsaka. Cpeau HUX 0COOBIi
WHTEPEC UMEHHO JIJIsl KUJKAX KPUCTAJJIOB MIPEICTaB-
JisleT TOMOTONUYecKas Tpymnna 73. Jemo B Tom, UTO
T3 OMUCBHIBAET TOMOJIOIMIO TAK HA3BIBAEMBIX TEKCTYD,
T. €. HEOJTHOPO/THBIX PACIIPEJICJICHIIT ITapaMeTpa mopsi/i-
Ka, IT03TOMY CTPOT'O TOBODsI He J1eheKTOB, HO HE CBOJIU-
MBIX MaJIbIMU J1ehOPMAIUIMUA K TPUBAAJIBHBIM KOHMU-
ryparusaM. BermoMoraTebHast U HEIIPOCTast 33/1a9a 9TO
BBIYUCJIEHNE TOMOTOINYIECKON rpymmbl ms. Hampumep,
ISl TPOCTPAHCTBA BEIPOKIEHNS S M3BECTEH pPe3yib-
tar Xonda 73(5?) = Z (u nemble uncna, 3apaus Z,
Ha3bIBAIOTCs nHBapuanTamu Xouda). Vsydenue sroro
KpyTa BOIMPOCOB BBIXOJIUT 32 PAMKHU JAHHONW PabOTHI U
SIBJISIETCS IIPEJIMETOM OTJIEILHOTO PACCMOTDEHHUS.

OTMmeruM B 3aKJIIOYEHNE, UTO HeMaTHIecKas dep-
posekTpudeckas (asa ¢ OJHOPOTHON MoJgpu3alneii
MOXKET OKa3aTbhCsl HEyCTONIMBOI 110 OTHOMIEHNIO (ha3bl
¢ MojyMpoBaHHOH nossipusanmeii [21]. Jemo B ToM,
9TO JIsl TOJISIPHOTO W Y€THOTO MO OTHOIIEHUIO K WH-
BEPCUH BPEMEHU BEKTOPA IJIEKTPHIECKOI'O JIUAIOJIHHO-
0 MOMEHTa BCETJIa MMEET MECTO JIHIOJIb-(DJIeKCO-JIH-
10JIb-B3aMMO/ICHCTBIE BUIA

Fyp = 51P*(VP) + foPV(P?). (8)

Takoe B3auMo/ieiicTBIE (3alpeNieHHOe CUMMeTPHeil 1o
OTHOIIIEHNIO K OOpAIEHUIO0 BpeMeH! B eppOMarieT-
Kax) OpU JOCTATOYHO GOJIBINON Bejandune Kodhdum-
€HTOB B3amMojeiicTBus (31 u (2 NPUBOIUT K SHEpPTe-
TUYECKON BBITOJHOCTU CTPYKTYP C MOYJHPOBAHHOM
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nossipusanyeii (1 u3-3a B3auMojeiicTBust (4) Tak:ke
K MOJYJIAIUH JupekTopa n). Tak HasbiBaeMas splay
HeMmaTHuecKast Basza 22|, sBiasercs onHON U3 BO3MOXK-
HBIX CTPYKTYD, BOSHUKAIONTUX M3-3a YIIOMSIHYTOH BBIIIE
HEYCTONYIMBOCTH OHOPOJHOTO (HeppPOITEKTPUIECKOTO
memaruka. OJIHAKO OIMMCAHHAS B 3TON paboTe KJIacCu-
dukarmsa KOMOMHUPOBAHHDBIX /1e(DEKTOB TPUMEHUMA, 1
B 9TOM CJIyUae.

Baaromapuoctu. 4 1iyboko —mpusHaTeseH
I". E. BoaoBuky 3a moapobHbie 00Cy K IeHWS WI€0JI0TUT
KOMOWHUPOBAHHBIX TOIMOJOTUIECKHUX Je(DEKTOB, CTHU-
MYJIAPOBABIIIE ITY PabOTy.
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