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YK 550.388

A. A. TOJIBIHKHH

OB OCOBEHHOCTSIX HATPEBA HOHOC®EPHOW MJIA3MBbI
B PE)KHMAX C OBOCTPEHHEM

Bomnpoce! JIokanH3aluK TPeoLIero Bo3eHCTBHA Ha HOHOochepy CBsi=
3aHbI C 3a/layaMH HeJHHeHOW TemionpoBoAHoCTH [1, 2]. OnpeneneHHbe
ycnexy B peILleHMH mocaefHux AoCTHTHYTH A. A. Camapckum u ero
COTPYAHHKAMH, B YaCTHOCTH MMH OOHapyxKeH W HCCleloBaH S((pekT
HHEPUHH Tema, COCTOSALIMN B caenyloneM. B CoOTBeTCTBHM ¢ H3BecT-
HBEIM NPHHIHMIOM TEPMOAMHAMHKH, JIOOBIE TeMnepaTypHble HEeOAHOPOA-
HOCTH CO BpeMeHeM BhlpaBHHBalOTCS . «MHepuus» Tenja o3Hayaer npo-
THBOMOJIO’KHOE — MNPH YBEJHYEHHH BKJaJa SHEPTHU B CPeAy BO3MYIIe-
HHE HEKOTOpPOe BpeMs KOHIEHTPHUPYETCs , JIOKaNH3YeTCsl Ha OnpeeseH=
HOM yuyacTke cpeabl. OObBsICHSIeTCA 3TO 3aBHCHMOCTbIO pacnpocTpa-
HEeHMs TeIlia OT IPOCTPAHCTBEHHO!H HEOIHOPOJAHOCTH pacnpeeeH s TeM-
neparypel B BemiectBe. Kpome Toro, MoxHO copMHpOBaTh M mHOIJEp-
JKHBATh CTOJIb MOJIOTOE pacnpeienieH|e, YTo TeM/IO B TeueHue 'KOHEYHOro
BpeMeHH He OyJeT MNOKHAATb 00JacTb JIOKaJH3alKH.

Cosjanne Ha3BaHHBIX NpPOGHIEH TeMmnepaTypbl OKashbIBa€TCS BO3-
MOXKHBIM [IPH HarpeBe Cpellbl B pexkuMe ¢ obocTpeHHeM. Tak HashBaoT
CYLIECTBEHHO HeCTAllMOHApPHBIH Npollecc, B KOTOPOM HabJIONaeTcsi CTe-
MEeHHOH POCT XapaKTepHbIX BEIHYHH, OOYCJOBNHBAIOUHX INPOTEKaHHE
npouecca (Hanpumep, Temneparypsel). [Ipu stom obpaiieHue HX B Gec-
KOHEYHOCTb MMPOHUCXOAUT B KOHEUHBI MOMEHT BpPEMEHH — MOMEHT 000-
cTpeHHusi. EcTecTBeHHO, B PeaNbHBEIX SBJIEHHSAX 0 MOMEHTa 0GOCTPEHHSA
BKJIIOYAlOTCSl MEXaHH3MbI, OTpaHHYMBawomue GecKoHeuHBIH poct. Ho
XapakTepHble CBOHCTBa mpolecca ¢ 0OOCTPEHHEM, HampHMep JIOKaJH-
3auus Tem1a, MOTYT YCIeBaTb MPOSIBHUTHCS JIO BKAIOYUEHHS OTrPaHHYH-
Baomux obocTpeHHe (akTopoB. KOHKpeTHBIH BpeMeHHO!H Maciital
nporecca 060OCTPEHHS! ONPEAENsIeTC BHIOPAHHOH MOJENbIO, CKAXKEM,
NPAMEHHMOCTbIO 3aKoHa Pypbe s TeIoNnpoBOAHOCTH, OTCYTCTBHEM
rasoJMHAMHYECKHX ABHKEHHE M T. . Temm oGoCTpeHHsI JOKEH ObITh
ompeJie/leHHbLIM 00pPa3oM CBfI3aH C MapaMeTpaMH TeIIONPOBOAHOCTH
cpeabl. B npoTuBHOM ciiydae H B peXXHMaX ¢ 060CTPEHHEM JIOKA/IH3a-
UMY Telvla He HACTynaeT, TdK KaK Temla B Cpely mocrynaer GoJiblie,
4eM HCOOXOAMMO IJisi (DOPMHPOBAHHS MOJOTOrO NPOdHiIs.

Paccvotpum HarpeB F-o6nactd HoHOChepHl BOJIH3H YPOBHSI OTpa-
KeHus MOIIHOH BosmHBI. Mjeanusamus npouecca NMPUBOAMT K 3ajaye
HarpeBa OJHOPOAHOIO IVIA3MEHHOIO MOJYNpPOCTPAHCTBA TOPSIUEH CTEH-
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Kol-00/1aCTbI0 OTPaXKEHHS, TeMIepaTypa KOTOPOH 3alaeTcsi aMIUIHTY-
ROl paNMOBOJIHBI M H3MEHSIETCS BO BPEMEHH [0 3aKOHY:

v () =A(—7) 0=(T.—Tw) Ta; =8, (1)

T, — Temneparypa 31eKTPOHOB; 8 — KO3(hHIHEHT nepejadyd SHepruy;
v — YacToTa COyAapeHHiH; [ — BpeMsl; 1 — KOHCTaHTAd; 3HAK «MHHYCY»
6e3pa3MepHOr0 BpeMeHH T BBIOPaH 1asl yH06CTBa, — 00 < T << oo,
npuyeM B MOMEHT oGoctpeHust T = 0; A — SHepreTHyeckas KOHCTaH-
Ta mnpouecca, nuaekc «0» y HayaJlbHBIX BeJaHuYHH. L5 3aKOHA MOAy/si-
uuH, obecneyusaiomero (1), onpenesum ycjaoBHS W TOMIUMHY 0GMacTH
Jokanusauuu. B o6nactu F uoHocdeps nepenadya SHEPruy U3 3JeKTPOH-
HOH MOJCHCTEMBI «pe3epByapy» Mano3(ppeKTUBHA H C POCTOM TeMIepa-
TYpHl yYXYIIIAaeTcsi, a Temnomnepenaya

8 vl B 3JEKTPOHHOM rase CyILIeCTBEHHa.
YpaBHeHHE TemIoBOro (anaHca B 3THX

YCJIOBHSIX NPHHHMAaeT BHA

. d . o

ot ox ax* ¥

=1 Le=(%0/8v0)'2,  (2)

l

%,— YJeJIbHas TenI0npoOBOAHOCTD 3/ieK-
TPOHHOTO Tra3a; z— BepTHKa/bHas KO-
OpJAMHATA, 3aBHCHMOCTb TEIIONPOBO-
p HOCTH OT TEMNepPaTyphl ¥, = %e0°.

Ha pasBuTo#i cTaguu npoiecca, Korja
BKJ1a/lbIBaeMasi 3Heprus MpPeBbILIAeT HayalbHYIO [PHMEPHO Ha mo-
PANOK, pelleHHe ypaBHEHHs (2) BBIXOAHT Ha aBTOMOJE/bHBIH pe-
#uM. [lpn yciaoBuu n=o™! ypaBHeHue THna (2) HMeeT aBTOMO-
Jle/IbHOe  pelIeHue:

07 0F 06 08

_ (A=) Vo (1 —x/xa)?°, x < x4
0%, B)= {0, x> x4y xp=[24°(0 + 2)/0]'2, 3)

HauaIbHbLIE U TPAHUYHBIE YCJIOBHS J€TaIbHO o6CyKaaoTes B pabore [2].

Pemenue (3) onuchiBaeT CTOSYYIO TENJIOBYIO BOJHY, KOTOpas MpH
yBEJHYEHHH BK/Jala TEMJIOBOH SHEPrHH pacTeT Mo aMIVIMTYAE, HO Moay-
IIMPHHA HArpeToil 06lacTH COXPAaHSeTCs, TeIO He NPOHHKAeT Jaliblie
X = Xp.

Ha pucynke npuBeJeHbI pe3ysbTaThl pacuera O (x, T) an1a cienyio-
mux sHaueHuii napametpoB [3l: 8, vo = 1, L, = 10°cm, o = 5/2,

= 4. [Ipu sTOM ryGuHA mporpeBa sagaHa z = 10L,, Temmneparypa
B Hayase nponecca 0y = 1 (v = —32), B koHue © = 10 (vt = — 0,1),
BpeMsi nporpeBa ~32 ¢. Yuer OCNOKHAMHUX (aKTOPOB (HEHYJ/IEBOro
TeMnepaTypHOro (oHa, rasoJMHAMHYECKHX [BHXKEHHH, OTIMYHA pe-
anbHBIX 3aBHCHMOCTEH OT CTENEHHBIX), MPOH3BOAMBILHHCS C MOMOLIBI
MalllMHHOTO SKCIIEPHUMEHTA, MOKA3bIBAET, 4TO A/ HEKOTOPOH 3¢(deK THB-
HOH rIyGHHBI MpOrpeBa JIOKAJIH3alHsl COXPAHAETCA H B 3THX CAydasix.
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Takum ofpa3oMm, BhIGHpas 3aKOH MOAYJSAUHH, O0ECMEYUBANIIH
paBeHcTBa (1), MOXKHO CO37aBaTh C MOMOIIBID YIPABASIEMOTO JIOKA/b-
HOro nporpesa o0JacTH 3aJaHHOTO pasMepa C mapamerpamu, CyIlecT-
BEHHO OTJIHYHBIMH OT (OHOBBIX, YTO MOXKET HMETb NPHMEHEeHHe B MpaK-
THYECKHX NPHIOKEHHSIX.

Cnucok smrepatypsi: 1. Camapckuti A. A., Co6oas H. M. [Ipumepsl 4HCIEHHOTO
pacyera TemMIepaTypHBIX BOJH.— JKypH. BBIYHCJI. MAaTeMAaTHKH H MaT. QU3HKH,
1963, Ne 4, c. 703—719. 2. Kypdronos C. I1. CoGeTBenHbIe (DYHKIHH TOPEHHS
HeJHHEeHHOH Cpe/lbl H KOHCTPYKTHBHbBIE 3aKOHbI MOCTPOEHHSI ee OpraHH3alHH.—
B kH.: CoBpeMeHHBIe NPOGIEMbl BHIYHCTHTENbHOH MaTeMATHKH H MaTeMaTHYECKOH
dusuxn. M., 1982, c. 217—243. 3. I'ypesuw A. B., Illsapybype A. b. Henuueiinas
TEOPHs PacnpoCTpaHeHHs pajauoBOJH B HoHochepe.— M. : Hayxka, 1973.—
272°c.
Hocmynuara 6 pedkorreeuto 16.12.83.

YK 535.4-543.474-621.396.96 :

fi. H. 'OPOBEL, n-p ¢u3.-MaT. HAayK,
0. H. IABHJIYEBCKHH, Kanji. TexH. HayK,
I'. M. YEKAJIHH

COBCTBEHHBIE MOJIAPU3ALMH KAK KPUTEPHH
B ®A30PHOW 3JITUICOMETPHH

[Ipn orpaxenuu, AU(PPAKIHH U NMPOXOXKIEHHH SIEKTPOMAarHHTHOH
BOJIHBI 9epe3 pasJuuHbIe CPelbl ee NoNsApH3anus B o0lIeM Ciaydae H3Me-
HsieTcsl. DTO ABJIEeHHE NOJIOKEHO B OCHOBY METOJMKH MONy4eHUsT HHDOP-
MaIlH{ O CBOHCTBAX, COCTOSIHHSIX H NapaMeTpax MaTepHasoB, Cpen, Ten,
T. €. Pa3/IHYHBIX TEKTPOAHMHAMHUECKUX OOBEKTOB. «DJTHIICOMETPHA»—
Takoe Ha3BaHHME TNOMy4YWsIa JaHHas Meroxuka [l—7] — nonumaercs
B IIHPOKOM CMBIC/IE — JI7ISl PA3THUHBIX B3aUMOJEHCTBHH M JMama30HOB
BonH. OjHO M3 HampaBleHHH ee Pa3BUTHS CBSI3aHO C «COOCTBEHHBIMH
nonsipusanusiMu». M3BecTHO, 4TO MPH B3aUMOJEHCTBHH BOMHEI C Belle-
CTBOM HJIH T€JIOM MOKHO MOJ0GpaTh B 30HAMPYIOULEH BOJHE ONpeaeaeH-
HBIe TOJSIPU3ALUU, KOTOPHIE He M3MEHsIIoTCA. Takue noaspusanvy Ha-
3BaHbl coOCTBeHHBIMH. Kak mapamerp B3amMOJeiiCTBHSI BOJHBI COGCT-
BEHHBIE MOJSPU3alMR paccMaTpuBaiuch panee [6]. B paGore [5] onm
TaKKe BBOJASITCS, ONHAKO HCIOJb3YIOTCS B HESABHOH (opMe KaK MeTo-
JONOTHYECKHI KPHTEPHH NBOAKO: BO-NIEPBLIX, €CJHH OHH AmpHOPHO H3-
BECTHBI HJIH HEH3BECTHBI, BO-BTOPHIX, €CJIH MPHHALIE]KAT K ONpeeTeH-
HBIM Ipynnam COOGCTBEHHBIX MOJNSIPH3anUi (KPYTOBHIX, JHHEHHBIX OPTO-
FOHA/IbHBIX, IUNTHYECKHX). MCXOAHBIE COOTHOIIEHMS, W3 KOTOPBIX
CNeAyI0T UX MEeTOJOJOIHYECKHe CBOHCTBa, B paboTe [5] OTCYTCTBYIOT.

Hamu BBIBOAATCS OCHOBHbIE 3/JIMIICOMETPHYECKHE COOTHOLIEHHS,
Ky/la BXOAAT COOCTBEHHBIE MOJNAPH3ALMH KaK YHCJAEHHBI KPHTEpHIi,
onpeiensionui MX METONOJOrHYecKHe CBOHCTBA. [losydeHBI OTBETHI
Ha BONpPOCHL: YTO JaeT alpHOPHAs H3BEeCTHOCTb COOCTBEHHBIX MOJSIpH3a-
UMH M HX NPHHAAJIEKHOCTb K OJHOH H3 Tpex TIpyIm.




PaccMOTpHM TaK Ha3biBaeMblil (ha30pHBIi MOAXOA Bl SJIHIICOMETPHH,
HauaThlii B [5] ¥ npono/keHHbli B [6]. CylmiHOCTb ero 3ak/aoyaercs B HC-
NOJb30BAHHH CBOHCTB (DYHKIHH KOMIVIEKCHOTO NEepeMeHHOro — IMoJjs-
PH34ALHOHHON MepejaTouyHoll (QYHKIHH B3aUMONEHCTBHS, NepeMeHHbIMU
KOTOPOH CJIy>KaT KOMINUIEKCHBbIE MapaMerphl Moasipu3anuu — (asopsl,
T. €. OTHOUIEHHS KOMIVIEKCHBIX aMIVIHTYZA 0a3WCHBIX KOMIIOHEHT Of-
HOTO M3 BEKTOPOB BosIHBI (06bIuHO BekTopa E). B [5] dasopamu Ha3Ba-
HBEl CaMH KOMIUIEKCHBIE aMIVIHTY/BI, YTO B OTEYECTBEHHOH JIHTEpPaType
HE TIPHHATO.

BBenem nBa hasopa Kak KOMIUIEKCHBIE MapamMeTpbl MOJSPH3ALHU
S/IMNTHYECKH TMOJISIPU30BAaHHOH (B oOleM cJayyae) BOJHBI, BEKTOD
E xoTopoil mpeacTaBieH, HanpUMep, B JIHHEHHO MOJspH30BaHHOM 0a-
auce optoB x°, y° TE M-nnockocru:

E=E,+ E, = x"E, cos(ot + ¢x) + y°E, cos(of + ¢,). (1)

OnuH (asop — no JHHEHHO NoJSIPH30BaHHCMY Gasucy
SR o
=j=L, 2
gy @)

rae Ey, E,— KOMIIEKCHBIE aMILIUTY /bl BEKTOPHBIX JHHEHHO MO/
pHU30BaHHBIX rapMoHUK E, u E,.
Bropoii ¢pasop — no kpyronossipusoBanHoMy 6asucy:

g = By B, (3)
rae Enp, E,;— KOMIVIEKCHBIE aMJHTYIbl BEKTOPHBIX TapMOHHK KpY-
rONOJISipH30BaHHOr0 0asnca 3JJIHOTHYECKH MOJSPU30BAHHOH BOJHHI,
3anHCaHHOli B (popMe KOMMNJIEKCHOH TapMOHHKH.

®aszop ¢ mMpocTo CBSI3aH C MeOMETPHYECKHMH MapaMeTpaMH [0Jif-
pusannonHoro aaaunca B TEM-miockocTd BOJHBHL [5]:

b 1— i
q= 1 SE : e—IZBs (4)

rae r — Ko3hhUIHEeHT SITHNTHIHOCTA; § — YroJ OpHeHTAllHH JTHIICA.
HsBecTHa CBsI3b 060MX (ha30poB MexAy COOOH:

p=(1—q)/(1+q) (5)

(3mech ¥ janee BCe BEIMUMHBEI — KOMIUIEKCHBIE, 0003HaueHHbIe Ge3 To
yek). JIis IMMPOKOro KJjacca OGHEKTOB IPHU PasIHUHBIX B3aHMOJeH"
CTBHSIX TapMOHHYECKOH BOJIHBEI CBSI3b IMOJSPH3ALUH Najaiouied (30HIu
pytonueit) Bosubl En u BosiHBI OTKIWKA E, (yHKuHOHaNTbHA. Marema-
THYECKH 3Ta CBSI3b OMMCHIBAETCS APOGHO-THHEHHOH (QYHKIHEeH KOMIIeK-
CHOTO IEepeMEeHHOro BHJa
4 Wn + bW
Wo=—ot—nr, (6)
ey W, +dy

rie W,, o — KOMILUIeKCHBIE NepeMeHHble (KOMIUVIEKCHBIE TapaMeTphl
noJISipH3allud TapMOHHUYECKO# Bosubl) — dasoper W =p, ¢ (7), aw,
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by, Cw, dw—KO3Q)HIHEHTH OTpaKeHHs, NPOXOXKAeHHdA, AH(Ppak-

IHH MJIH HX OTHOLIEHHS, HHUEKCHl KOTOPhIX — COOTBETCTBYIOLUIHE
¢opmer daszopoB. Pynkuus (6) onpenenser u asopul cO6CTBEHHBIX
OJIAPHU3ALUHA TTPH YCJIOBHU

Wo = Wn = Wc- (8)

Torna u3 (6) npu ycaosuu (8) momyyum ypaBHeHHe A1a (hasopoB
COGCTBEHHBIX MOJIAPH3aIHii

CWW<2:—' (aW Coer dW) Wc— bW =0. (9)
PemenusiMu ypasHenus (9) 6yayT B obuieM caydae 1aBa ¢asopa:

ay —dy + )/ (ay — dy)® + dbycy
L ;

W.= Wcl. Q=

(10)

B snnuncomeTpun OCHOBHBIMH HCKOMBIMH NapaMeTpaMH SIBJISIOTCS
OTHOIEHHs Koaduuuentor (6). Onpelesum 3TH OTHOLIEHHS Yepe3
dasoper nagaomein Bosnsl W, ¢asopsl BomHbl oTKauka W, u ¢aso-
pel co6cTBeHHBIX noasipuzanuit Wa u We. as aToro Bocnosbayem-
c¢d Teopemoil Buera:

We + Weo =222, (11
WaWe=—=2, (12)

rae y KoapopuuueHToB a, b, ¢, d onymeHsl HHJAEKCH. OTHOLIEHHS
K03(ppunueHToB (6) paBHBI:

d b b
o i b s et 9808 agllrer (13)

IToacraBus (12) B (6), ncaydyuM onHO ypaBHEHHe, a Pa3LeNHB COOT-
BeTCTBEHHO JieBhle H npaeble "acTtd (11) u (12), BTOpOE ypaBHEHHE
A Py H Pyl

W, W
Woos— (1 + y) 02 = W (14)
Wcl =} |4
1=~y =1 (15)

Ypauenusi (14) u (15) obpasyioT cucremy ABYX JHHEHHBIX ypaBHE-
HHH, pelmeHHe KOTOPOH CYNIECTBYeT H €JHHCTBEHHO, ecau Ag 5= 0
(16), rae

W _W
gl i ")
A 0 ( +Wc1Wc2
e=|, Wt ¢ (17)
WCIW&




[TocMoTpuM, K uemy npuBoauT yciaosue A, =0 (18). U3 uepa-
BeHcTBa (17) mpH 3TOM YCJOBHM IOJYYHM

Wcl Wc2

- Vo= v 5wy (19)
CpaBuupasa Bbipaxenusa (19) u (6), onpenenum KodpHHIHEHTHI
a=0; 0'=—1;
L ’ 20
b=WuWeo; d=Wu+We. } i

Orciona BHAHO, YTO CYIIECTBOBaHME pemieHuHd cHcTeMbl (14), (15)
cBA3aHO ¢ ycaoBHeM a =% 0 (21). [lanee no u3BeCTHOMY NpaBHNY
Kpamepa HaxoauM pelleHHs] CHCTEMBI

A A
e R (22)
e :
W (1 4 W.W,
3 W(:IWCQ) W, W :
A=l WatW, Wl fambnd ki (24)

PackpeiB onpemenutenu A,, A,, A,, 3anuiEeM HCKOMEE OTHOLIEHHS:
Wn (Wcl = Wc2) ey (WnWO I Wcl WCQ)

S . 25
=@, (We+ W) — (W Wo+ WelW ) ° (25)
(WO s Wn) IWcl"Vc2
= - . 26
p2 Wu (Wcl A ch) g (Wn WO o Wcl Wc2) ( )

[Tonyuenubie pemeHns nosBossiT OTBETHTb HA NePBHIA U3 fnocTaBien-
HEIX BONPOCOB: YTO Ja€T 3HaHHe COOCTBEHHBIX noasipusanuii. Ecnu us-
BECTHbI YHC/JIEHHBIE 3HaYeHHs1 (a3opoB W, Weo, TO HCKOMBIE 3/THI-
COMETPUYECKHE NaDaMETPHL P, Py, 03 MOXKHO MOMYYHTH CJAEIYIONIHM 00=
pasom. [1apamerp p, Haxonum u3 ypaBHenusi (12), apq, P, — C NOMOIBIO
IKCIEPUMEHTa, B Xo/le KOToporo ¢asop 30HAUpYViomed BoaHBI W, #H3-
BeCTeH, a (a3op BoJMHBI OTKIHKa W, onpenensiem Jio6bM U3 COCOGOB
Heo00OLIeHHOH [5] mTHICOMETPHH (CYyTh HEOOOOGIIEHHOH 3JUIHIICOMET-
PHH B COCTOHT B BO3MOXKHOCTH NMOJTYIUTb HCKOMBIE SJITHIICOMETPpHUECKHE
napaMeTpel Mocp eACTBOM H3MepeHHsI TOJAbKO ofHoro dasopa Wy).

Ecnu dasoper HeH3BeCTHEI, epeXofHM K 0606MIEHHOM SJUTHIICOMETPHH
H PACCYUTHIBAEM NAPaMETPHL P; s, O PE3y/NbTAaTaM TPEXKPATHOTO 30H-
NHPOBaHHsl BOMHAMH, (a3opbl KOTOPuIX W.i, Wie, W3 Hu3BecTHHI,
a coorBercTBylomHue (asopsl orkauka Wo, Woe, Wos onpenensiem
9KCIEPHMEHTANbHO MeTOJaMH HeoGOoOIeHHOH HIH COOOIEeHHOH 3JTHII-
COMETPHH.

Takum ofpasoM, anpHOpHOE 3HAHHME HJIH He3HaHHE COGCTBEHHBIX
NOJISIPUBAIHA CIYKHT KPHTEPHEM NPH BEIOOPE METOJA SJUIUIICOMETPHH.

PaccemoTpuM nanee, 4To faet 3HaHHE NPHUHALIEKHOCTH COOCTBEHHBIX



fonapu3aluil K pasnuyHeIM rpymnam. [as HarasiiHOCTH 0GO3HAYHM
rpynnbl COOCTBEHHBIX MOJISIPH3ALUMH:

Tpynna XapakTepHCTHKa

T'-1 Kpyrosue
r-2 JluHeliHble OpTOroHaJbHEIE OTPAXKATEJNbHOH SJJIHICOMETPHH
r-3 DNNHNTHYECKHE I1POU3BOJIBHbIE

Hafinem u4ucneHHble 3HaueHHS (DA30POB Gei, (o2, Pels Peg ANA
KaxKJ0H W3 Tpymm.

I'-1. Kak u3BecTHO, YHC/eHHbIE 3HAYEHHA TeOMeTPHYECKHX Mapamer-
POB KPYIOBHIX MOJNSIPH3aLUi ONpefeNsioTCs TOAbKO KO3(h(HIHEHTOM
S/VIHNTUYHOCTH:

=1, r8=—1. (27
Torza no (4) u (5) monyunM uMc/IEeHHBIE 3HAUEHHS (Ha30pOB:.

P =1, péé’ Ly

I'-2. Onpepenum nossipusanuio BosH, (asopsl KOTOPHIX SIBJISIIOTCS
COGCTBEHHEIMH NOJSIpH3AlHAMH 3TOfi rpynmnbl. [Js 3TOro paccMotpum
knaccuueckywo (CHenneBy) 3amauy mafeHHsi U OTPAXKEHHS IJIOCKOH
OJIHOPOJIHOH BOJTHBI HA HJI€albHO IVIaJAKYIO H IVIOCKYIO MOBEPXHOCTh pas-
Jlena IBYX M30TponHBIX AuanekTpukoB. CoBmectum opt x° TE M-mnoc-
KOCTH BOJIHEI C IJIOCKOCTbIO mazeHusi. Toraa opr y° Oyner nepneH-
IUKYJISpeH IIOCKOCTH mnajeHus. HM3BecTHO, 4TO He H3IMEHAT o-

asgpusanuy  (6yayT coOcTBeHHBIMH) BekTopel E, u Ey:
a0 Es, " EuWtYE, (29)
l'eomeTpHuecKue napaMeTphbl NMOJNSPH3aUHH 3THX OPTOFOHANbHEIX BeK-
TOPOB
8 =0, pY=0;
(2) 0, ﬁ(Z) n (30)

Te2 =

[lo koshduiHEeHTY MNUITUYHOCTH H YTy OPHEHTALHH BeKTOPoB Eg
u E. onpenenum H3 ypaBHeHui# (4) u (5) ux dasopsi:

@=1, ¢@=—1; 5
pc1=0’ p£:22)—'°° £y

CpaBuusas (31) ¢ (28), oTMeTHM JBOHCTBEHHOCTb YUC/IEHHBIX 3HAaye-
uuii asopos ans I'-1 u I'-2. TTostomy Bompoc o Tom, 4TO AaeT NpuHAl-
JIGKHOCTb K IePBOH H BTOPOil rpynnam OyAeMm peliatb TOIbKO AJs
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