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OBBEMHBIE U IVIOCKUE YEJXWHEHHBIE JTOMEHBI
(360° TPAHUIIBI 1 BEPTURAJIBHBIE BJIOXOBCKUE JIMHIN)
B OJHOOCHBIX ®EPPOMATHETHKAX

I'. E. Xodenkos

Mceneayercss yCToiamBoCTh OGBEMEBIX YEIMHEHHKX GIOXOBCKAX W HESIEBCKAX [0-
MOHOB, CYIECTBYIOMAX B MACCHBHEIX OHOOCHEX ()eppOMArHeTHKAX B MATHHTHOM moxe H,,
mapamrexsHomM OJIH. B cmaGex moisAX, KOrjia JOMeH WIIMPOK, €ro yCTOWIMBOCTH Ompe-
JieasieTcs reoMeTpueit o6pasna. B cmabHEIX moiax: 1) yCTOHYMB TOIBKO GIOXOBCKHI JOMEH
B BEmeCTBAaX ¢ MaihiM aKTopoM Kaduecrsa, 2) omeHena gopma MCKAKEHHA JOMEHOB, 3) mO-

JydeH 3aKOH mPEOMWKeHHA XK Backumenmmio H 2

B caygae Goapmux GakTOpoOB KAIeCTBA JOMEHHAs IPAHANA B MOIE, NEPIeHIAKYIAPHOM
HopMaim X Heil m OJIH, Moxer coiep:raTh miockmit 360° yeAmHeHHK JOMEH — CBA3aHHOE
ToxeM cocrosEme AByX 180° BepTHKAABHHX GIOXOBCKHX JHHMI OJHOTrO 3HAaKA. Brramc-
JIAeTCA MOBIKHOCTH STOro 0GpasoBamms.

1. Amanms gsymeproro ['] u wersipexmeproro |% 3] $pazoBEX mpocTpaHCTB
ypasmernit Jlangay—Jlmpmmna gusa ¢eppoMarHeTHKOB THHA OCh JIETKOTO
pamarsmuasagns  (OJIH), mo xoropoit Hampapieno BHEIIHEe MAarHATHOE
monae H‘,, OPUBOIUT K 3aKJIHNYEHHIO O BO3MOKHOCTH CYINECTBOBAHUA Yyemum-
HEHHHX JOMEeHOB 610xoBcKoro m Heemesckoro tmmos (B[ m HII), xoropsie
MOKHO PAaccMaTpPHBATH TaK sKe, Kak coorsercTsyiomme 360° HoMeHHHE rpa-
HANH (ABOMHEE CTeHKH). B pamMKax BapmammoHHOro IOAXoja Takme 06paso-
BaHMA MHTEHCHBHO HM3YyYaJHUCh B IEPMaJJ0E€BHX IUIEHKaxX (CM‘, Hampm-
Mmep, [+ %]); mpukmajHas 3HAYAMOCTH M3 WBYUEHHS CIEAYET TAK:Ke U3 TOTO,
970 OHE BCTPEYaloTCA B YIPABIAIMAX IepMainoeBsx oiaementax LIMJL
cxem [¢].

Hmxe Gynyr monywens amammrmaeckme Bepakennsa gt Bl mw HI =
TpoBeJieH aHaAU3 UX ycroidmBoctd. C yMeHBIIEHHEM BHEIIHETo II0JA LIMPHHA
JIOMEHOB BO3pacTaeTr, ¥ AHAIMN3 YCTOHYMBOCTH JOJIKEH IPOBOJATHCA C YIETOM
reomerpuu o6pasina. B pabore mcciaexyercs yCTOMYMBOCTE TONBKO B IIPEReJe
yaxoro gomena H, > H,, rme H, — mome aHM30TpOmMM, U IIOKA3aHO, UTO
xak BJl, rax m H][ meycroiiunssr. Meronst Teopun Bersienns [7] mossonsior
OLEHMTH XapakTep HcKakemms, crabmamsmpyiomero BJl mw H]I. Crabmapras
CTPYKTYpa OKas3HBaercs mpoMe;xyTodroro tuna Meskxy B m H]I. s deppo-
MAarHeTHKOB ¢ JOCTATOYHO MajsM (arropom Kauecrsa g=AH /4nM (mepma-
J0i) cTaGHIBHBIM, OJHAKO, OKAasHBAETICA HeHmCKaykeHHEN B/[I.

Brramciienne pesyabTEPYIONEr0 MarHATHOTO MOMEHTA s CTA0UMIBHEIX
Of[HOMEDHEIX MATHHTHHIX J[OMEHOB B 00JACTH CHJIBHHX IOJedl IPHBOJHET
K 3aKoHy Hachimenns 1—a;/H}:, KOTODEIA OGHYHO CBABHBAECTCA ¢ HAIMIHEM
TOYEYHHX HCKaKeHmid B (eppomarmermse [].

HNcenenoBanme mIocKuX CyGIOMEHOB, BXOJAIEX B COCTAB OFHOMEPHOR
JIOMEHHO# TpAaHONH, Ka/KeTCs BaTPYLHEHHHM He0(XOAHMOCTBI0 YIATHBATH
HEJOKAIBHHA BRJIAQJ MATHATOAMIONbHOE sHeprmz. OfHAKO B MAarHeTHKAax
¢ GoxbmEM (PaKTOPOM KAagecTBa BO3MOKHO HOCTPOGHHE AUHAMUYECKHX ypaB-
HeHH AJIA KOOPDAUWHATHEL IEeHTPa I'PaHUNL M yIia BHXOa HAMATHAYEHHOCTH
¥8 IVIOCKOCTH I'DAHMUIE, B KOTOPHX MarHWTONHIONbHEIA BKJIAT JToKamen [?31],
BosHmkaromume Ha 9TOM IyTH YPABHEHHs [ONYCKAlOT HAPAAY C H3BOCTHHIME
pemenmavu gas 180° BeprmkambHex GaoxoBckmx ammmii (BBJI) [1°-12]

1 © Wsparemmcreo 4Haykar, *@usBKa TBEPHOTrO TeNA, 1979 1609




[image: image3.jpg]CYImECTBOBAHME INIOCKAX yeAHHEHHHX noMmenos — 360° BBJI mnm cssamHoe
cocrogame nByx 180° BBJI ommoro sHaka — B MATHEHTHOM IOJ€, JEAKAIIEM
B ITOCKOCTH I'PaEuns nepnesauxyasapro OJIH. 3amermy, aro B [12] 360° BBJI
BOBHEKANH TONBKO INOCHAe ydeTa MarHETOJUIONLHOTO UPUTSIKEHHA MEMRIY
180° BBJI opmoro smaka. C yuerom mocienmero darrtopa B paGore omeHmBa-
erca pasmep 360° BBEJI m ee HOABWKHOCTD B MATHWTHOM IOJE, CMEIIAIOIIEM
JIOMEHHYIO I'DAaHHELY.

HrTepec K mM3y9eHMI0 CTPYKTYPH FOMEHHOH TDAHHNE BO MHOTOM 00ycC-
JIOBJIEH NONKTKAMHA CO37jaTh HA €e OCHOBe WH(POPMANMOHHYI0 CHCTEMY
(cm., maumpmwmep, ['3]).

2. Usyunm B aT0M paspene 00beMHHE YeIUHEHHHE HOMEHH B MACCHBHOM
deppomarmernke.

PaccmoTpmM BHauane yeamHeHHHIH GIOXOBCKHE JOMEH, HaMarHWYEHHOCTH
B KOTOPOM MEHfETCHA II0 OCH Y. B INIOTHOCTH SHeprum HOCIETOBATEILHO AAIOT
BRIajsl o0MeHHas SHeprus, pHeprms anmsorpommm TEma OJIH, kortopas Ha-
IpaBJeHa II0 OCH Z, MATHATONHUIOIbHAS PHOPIUs B OJHOMEPHOM CIydae I dHep-
THA B3aHMOJCTBHA ¢ BHENIHAM MATHHTHEIM IodeM [,, HAIpaBIeHHHM
oo oc:h z

w==A[(0")2+ sin2 6 (¢)?] — K sin? 0 cos? 2nM2 cos? 0 — H_M sin 0 cos ¢. 1
P ¢ #

3pecs A, K >0 — xoncranTs o6Mena u ammsorponun, M -— HAMATHUYEHHOCTD.
Honapusit yrox 0 (y) orcamrsiBaeTcs oT HOpMamM K INIOCKOCTH JOMEHA Y, asi-
MyTAIBHHH yron ¢ (y) —OT OCH Z B IVIOCKOCTH JOMEHA Z03.

B B[l §,=w/2. Ucnonssys nepsmii muterpan (1), nomyuaem mus B[

sin go (y) =2 VR (T k) sh /(1 + & ch? ),
€0s ¢ (y) = —1 -+ 2k sh2 n/(1 + h ch? q),

b=
% (1) =— 5 VE (L 4-h) chn/(t + h ch® ),
TFaup,

rae 8=\/A/k —norymnpnua aomennoii rpamuun BJI, h=H,H,— Gespas-
MepHoe BHemmee moje. Crpyxrypa (2) oumchBaeT pasBopoT BEKTOpa HAMAUHM-
YeHHOCTH B INIOCKOCTH 0z Ha 2. Ilpu A <€ 1 nOMeH, HAMATHMYEHHOCTH B KOTO-
POM HampaBlleHa IIPOTHB BHEIIHETO IONA, pacmupsercsi. B oroit ofnacru momeit
mnpAHA ero Beluka m cocrasiger ~0oln (4/k). C ysenuueHneM mons JoMeH
CIKNIMAeTCH, HO He aHHHIMIMPYeT M3-3a (3aKPY4eHHOCTH» CTPYKTYPH.
Hccaenyenm yerofiamsocTs (2) OTHOCHTENBHO BOSMYIIEHNI HEeJeBCKOrO THIa,
BEIBOJAIINX BEKTOP HAMATHWYEHHOCTH M3 IIocKocTn xoz. llomaras 6= m/2 - A6,
NOJYUMM C TOYHOCTHIO [0 WIGHOB TPETHEro NOPAJKA yPABHEHNE YCTOHYMBOCTH

82 (46)” - A0 — [c0s 2pg + 3k cos ¢y — 2k + p* — 1] Af =

2 )
:§[1 — ¢ = 2h — c0s 29y — 7 h cos %] (402, (3)

(2)

1=

rae p*=1-¢™ — spdexTnBHAA MATHNTHAA TPOHUIAEMOCTD, ¢, () sagaeres (2).
B ypaBHeHne BBeleH uleH ~ ¢, KOTODHH ONpefelseT SHEPrUIO HEEIEBCKOrO
BO3MYIIEHNA KakK COGCTBEHHOE 3HAYCHHME IPH €CTECTBEHHHX TPaHMYBHX YCIO-
BnAx Ha Gecromeunocru. [ys yeroitumsocrn meoGxommmo e > 0.

1Ipu h<<€1 Bl mupok u ero ycrofiumBOoCTb ONpe/eNsieTcsI pa3sMarHMIMBAIO-
IOUMM DOJSAMA, CBASAHHEIMI ¢ KOHEYHOCTHIO IeoMeTpMM 00pasia M He YYUTH-
Batomumuca B (1). Ilpu 2> 1 muneitmaa uacrs ypasHennsa (3) umeer Bup
ypasuerus Ipexnrrepa ¢ norennmanom tuma Ilemns—Tesmepa [4]

(4)

82 (40,)" + @Ay — | p* b — ——— | Ay =
ch*( 3 )

Jnckpernne coGCTBeHHEe 3HAYEHWA PABHE
e =p*fh—h(2—n)% n=0, 1, 2. (5)
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[image: image4.jpg]C TOYKM 3peHWS YcTOHIMBOCTH WMHTEPEC MPE/CTABILACT HIMKHMA ypoBeHb e{¥) —
=p* — 3h, xoTOpHIt NONOMTeNEH TONBKO IpH p* > 3h. Taxum o6pasom, B peppo-
MarseTMKax TWOa Tepmasuios, rhe p'=z4-10%, BJl ycroitums, ecim BHemHee
mone ynoBiersopser yciuouio pt>>3h> 1.

Ecnu e p* < 3h, 10 cocrosnme BI[ ¢ ,=m=/2 meycroitumBo u or Hero
orsersnerca [/] pemernue (3), IpomOpIMOHANBHOe CcOGCTBeHHOH —(pyHKIEE
yposus e ypaBHerus (4)

A8, = c/ch? (ﬁ; L ) . (6)

rje ¢— IOKa HeompejeleHHAad KOHCTAHTA.
Paccmarpupas HeauHef{Hyl0 IPaByio YacTh (3) B KauecTBe BO3MYyMIGHHA,
MOKHO ONpeJeluTh IONpaBKy K YPOBHIO

o= F e o

- N
2 16¢2 (15
s =—g | Loaeay] | oy ay=23 (Tr—), )
N g

rae [...] pasma csoemy 3sHagenmo B mOpaBoit wacrm (3) B mpepeme
h > 1. CoGcrBeHHOe 3HAUeHHe Temeph KBAJ[PATHIHO BABHCHT OT AMILIATY/IH,
9To THORYHO s HeJMHEHHEIX 3ajad. B caywae k> p* oxasmBaercs BO3-
MOKHOH HelqmHeHHas crabmimsamusa pocra BoaMymenus (6), IMOCKOIbKY ef®)
u &) mMeoT pasTEIHAe 3HAKH. ACHMITOTHIECKOe 3HAYeHHE KOHCTAHTH C,
IpH KOTOPOM IpeKpaimjaercs pocr BoaMymenus (6), paBHO

lel=VTl2. ®)

Taxam oGpasoM, make B Ipefiede CHABHHEX moxed = > p*, 1 crpyx-
Typa B]] (2) B6ausm menTpa [oMeHA MCKaUKAETCs BOBMYLIEHHEM HEEIEBCKOIO
tuna (6), B KoropoM omenxa ¢ paercs (8). Cormacuo (8), Bo3MymEeHHOE COCTOS-
une BJ[ BEIpOKAEHO IO OTHONMEHWIO K 3HAKY C.

ABaJIOrmgHo ypaBHeHHIO (3) [AiA BO3MYINEHWIl HEEJIEBCKOLO THLIA MOKHO
TOJYYATH yPaBHEHMEe JJIA BOSMYIEHHH K YINIY ¢, (§), JeKam@M B IIOC-
rocrm BJ[ zoz. CoGerBenmas (yHKIUA HEFKHEIO COCTOAHHA 31eCh ~¢; (¥)
u3 (2), a ero sHEprus paBHA HyJIO, 9T0 TOABKO yKasHBaeT Ha (e3pasiumdHoe
moxosxerne BJ[ mo ocm y.

Paccmorpum rtemepr yenmmenmbii HJI, HaMarHmGeHHOCTE B KOTOPOM
MeHAeTCA BRONb OCH y. ILI0THOCTH SHEPIEA COCTOHT H3 TeX jKe 9acTei, UTo
u (1). Pa3Bopor BeKTOpa HAMATHHYEHHOCTH HA 27 HPOUCXOAUT B INIOCKOCTH,
npoxoasmeir gepes OJIH—z m mopmans k miockocrz HI{—y. 3necs pus me-
CJIeOBAHAA BO3MYIIEHHA yAOGHO HANPABATH IOJNAPHYI O0Ch IEPHEHKEKY-
aspuo OJIH B miockocTH JoMeHa IO OCH &, OT KOTODOH M OTCYMTHIBAETCA
‘Tenepsb yrou 6 (y); asEMyTaNBHBIE YTOM ¢ (J) OTCYATEIBAETCS OT OCH ¥ B ILIOC-
KOCTH 20y

w=A[(0')+ sin20 (+')?] — K sin® 0 sin® ¢+ 2xM? sin? 6 cos2 ¢ — H,M sin 0 cos . (9)

Ocnosroe cocrosame HJ[ cooTBercrsyer pasBopOTY BeKTOpPA HAMATHHIEH-
HOCTE Ha 27 B INIOCKOCTH z0y (0p=n/2) m gaercst ¢opmymamu (2) ¢ mepeoGo-
smavennaAMm: h—>hfp*, 8 —3/\p¥, ¢, —>n/2 —¢,. Tpamuma HJ| cxara B \p*

mo cpapuennio ¢ rpamumeit B/I, a mupura H/[ B cna6mx BEemHEnx nomax
*

h<<p" paBHA ~%‘lnl‘%.

OrpaumamMes mccaegoBanmeM ycroigmpocra HJ B CHIBHHX MATHETHHX
monsax k> p*. PaccMarpumBas Temeph BOSMYIEHHA GJ0XOBCKOTO THIA
6 (y)=n/2+4A0 (y), amamormuno (3) momydaem

82 (A8)" - ¢4 + (2 — 3k sin g,) Ab= ZT" [z = % sin %] (803, (10)

Tfie caefyeT IOMHHTh O BBeJeHHHX mocne dopmyns: (9) mepeoGosHageHHAX.
Ypasuenme (10) cosmajaer ¢ ypaBHeHmeM (3) B Ipefiese CHIBHEX MoMei.
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[image: image5.jpg]Takmm o6pasom, B cmasHEEX BHemHEux moiasx HJ meycroiiuus oTmOCH-
TeaAbHO meKaskemmit (6), mmeromux GnoxoBckmit Bmj. Pocr ammamTymm Gio-
XOBCKOTO HCKakeHHA B cTpykrype HJI orpanmdmsaercs Toi ke Beamdm-
Hoit (8).

3akapumBasg HACTOAMME pasjes, BHYNCIAM WHTETPANBHHE JIHHGAHEIHA
wmaranTEEE Moment BIl M,=M (sin 6 cos ¢y—1), yaurssas (2), (6). 3akom
OpEGIMKEEAA K HACHINEHMIO HMeeT BUJ

2 i
1_2ﬁ(1—%) T (1)

T7ie ¢ — aMILIATY/AA HeedeBcKoro uckaskenns B (6). IlogoGras sxe 3aBECEMOCTH
mmeer mecro # ana HJI. O6mramo [8] mopo6HEI 3aK0H ciaegyeT W3 paccMoT-
PeHHA TOUEYHHX NCTOYHAKOB B (epPOMArHEMTHOM KDPHCTAJLIe.

3. OGparmmcs Temepp kK paccMorTpenmio BBJI (IOKaJBHEIX HEeIeBCKEX
Y9acTKoB B GI0XOBCKOW JOMEHHOW I'paHENe), HaXOASIEXCA B JOMEHHOH rpa-
sune ¢eppoMarseTmka ¢ GoasmmM (akTopom Kagectsa g=H,/4nM > 1.
Ilmockasa nOMeHHAS TpaHANA HO-HPEKHEMY PACHONO0KeHA B IIOCKOCTH Z0Z,
7 B mirorHocTH dHeprmm (1) Gymem yumraiBate BHemHee moie [, mepmemnpgm-
xyaspeoe OJIH. VpasHenma ABWKeHHS [ IOJOKEHAS NEHTPA TPAHHIE
Y () m yraa BRXOja HAMATHHYEHHOCTH M3 IUIOCKOCTH TPaHEOE ¢ (Z, &)
mmeror Bug [°] .

$=qH,—a¥ 3,
. ) Loom ) (12)
Y /8= 2nyM sin 24 — (2yA[M) ¢’ + ob + 5 yH, sin ¢,

rfe B cmay Goapmoit BeawdmHH ¢ OhuIo mpeHeGpe:KeHO MCKPHBICHEEM IIOC-
KOCTH [OMEHHOH TIpAaHENH (Y — MATHETOMEXAHHYECKOE OTHONEHWe, o —
mapamerp saryxamma I'mianGepra).

Ecam H=0, 10 mmeer mecro crarmueckmit cayuait. Korga H_ =0, Bropoe
u3 ypasmeHmit (12) mapagy ¢ ABYMA THINAMZ IePHOJUYECKAX DEIICHHN [0-
IycKaeT H cemapaTpmcHoe pemenme, ompepexsiomee 180° BBJI m moxmocThIO
amaimormanoe pemenmio xusg 180° GioxoBckoO# TpaHHIE!

sin §o=A"1ch~tz/A, ¢j=+A~!sin ¢, }

(4/2zM2)tz. (13)

B momax H, =40 cymecrsyer pemenne (12), cooTBeTCTBYIOIIEe PasBOPOTY
¢ (z) Ha 2T OpH ABWKEHAN B0 IPAHNIE, — IVIOCKHN yeSUHEHHHEH XOMEH
B JIOMEHHOW IpaHHIE, KOTOPHH MOKHO IPEACTABIATH cebe 00pa3oBaHHEIM
3 gyx 180° BBJI (13) opmoro smaka. Bupg sroro jomena samaercs (2) ¢ oge-
BHAHEIMHA TIepeoGo3HaTeHuAME: ¢4 () = ¢, (7), 8 > A, b —> H_/8M. C poctom
nons H, (< H,) mapuHa IEHTPAIBHON 06JIACTH IIOCKOTO KOMEHA, HAMATHH-
YEeHHOCTh B KDTDPOﬁ HampapJieHAa NPOTHB NOJA, YMEHbIIAeTCA; B caabex

monsAX mmpmHa jovMena ~ Aln T
=

Bompoc 06 ycTOWYMBOCTE IIOCKOIO JIOMEHA IIPEJCTABIACTCA BAasKHBIM,
TIOCKOJIBKY HMMeeTcA ueycmﬁqm;aﬂ OTHOCHTEJIbHO Z[efICTBH}I Hz OeHTpajibHaA
obmacte. Hccienosanme mpmGamixeHnsix ypasHeHmit (12) ma ycroitameocts
II0Ka3HBAeT, 9T0 B JWHEHHOM HIpnOImKeHHN 00CyKaaeMoe pelleHHe yCToii-
gnBo. Co6crBeHHas QyHKIUA OCHOBHOTO COCTOAHHA ~¢o '(z) (cM. (2) ¢ BBe-
JIeHHEIME BHIIe mepeo003HAYeHHAMH) W eif OTBeYaeT HYJIeBOW CoOCTBeHHEI
YDOBEHB, YTO yKa3mBaer Ha Ge3pasamunoe moioskenme 360° mIOCKOro jomena
oo ocH r B JIOM&H}!Oi;I Tpanune.

Ilosromy B cmasumx moasx SM < H, << H,, Xorga poab IeHTPaIbHOR
obacTE Mamxa, INIOCKHH JOMEH ycToiumB B Ipeme0pesikeHmm dddextamm mo-
paAnka ¢, orGpacrBaemumu mpm BeBoge (12). B caabrx moasx samac ycrofi-
YHBOCTH IeHTPaIbHOH "act: foMeHa mommxaercs. B ['°] ma ocmoBammm me-
CJIE[[OBAHAA TOYHOW CHCTeMH YDABHEHMi IJIA HAMarHAYEHHOCTH HOKAa3aHO,
OfHaKO, 9T0 faxe Geckomednas mrockas 180° 6roxoBckas rpanuna B moxe H,,
OPHEHTHPOBAHHOM IPOTHBONOJOKHO €6 IIOIAPHOCTH, HMEeT, XOTA H MaJIHI,
8amac yCTOHYMBOCTH.
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[image: image6.jpg]B ['2] omenmpanocs paccrosmme mesray msyma 180° BBJI opmoro smaxa,
KOTOpOe OoIpefexsaoch u3 famanca 00MEHHOTO OTTAJKHBAHUA, HOCAMEro
SKCUIOHEHIWANBHEIA XapaKTep, M MarHATOCTATHIECKOro mpursmkenums BBJI
mo cremenHoMy 3akomy. Coorsercrylomee ypasmenme ['2] ¢ yuzerom H,
mpuMer BHJ

H,
8 exp (—ao) = -\% w5t + 7 (14)

rae paccrosnme Me:xny BBJI—z, mamepserca B epmmumax A. Hammawe H,
caasusaer 180° BBJI opmoro sHaka B mapH M yMeHbIaeT Z,. ITOT sdderTt
RoBoabHO sHaunTexen. Tak, ma pme. 2 [12] umeem: 2y~ 3 npu g=10u H =0.
Ilonpaska x z, n3-3a mammamsa H, mo (14) pasma Azy= 14H,/4=M.
Ilepeiinem Teneps K IMHAMMYECKOMY C1ydaio, OPPAHMYMBAACH CTAIMOHAPHHIM
peskumMoM Y — % (z — Xt), B KOTOPOM CKOpOCTH JOMEeHHOi rpanunsl Y =3yH |
orpanmuena npejeioM Yoxepa H,< 2nMa. Ypapmenus (12) cpogarcs k

¢’ A-2sin ¢cos¢=ZYLA[”Z’ + ok — 5 H, sin q;]. (15)

Brauane pacemorpum 180° BBJIL. Ypasrenue, onpepensomee cxopocts BBJI
W ee MCKa)KeHWe MpPM JBIKEHMN B IepBoM mopsjgke mo H,, H,, umeer Bup

M [+H s
A g, cofbu = | o X = Hasing]s (1)

e %(I—Xt) onpeneneno (13). Wartepecyromee nac pemenme, obpamaio-
mee B Hyah neByio uactb (16), mmeer Bmg ¢, =c, sin §,, rae ¢; — Koncranra.
Cropocts BBJI X onpejensierca s ycloBus opTroroHalIbHOCTH HpaBoii gactu (16)
Ppemenunio 4’1 1 TI0C1e B3ATHA COOTBETCTBYOIMUX WHTErpalloB

. _ T A = e

=F g to—a Ha (17)
Tnpocrkonmuecknit Braax B (17) or mons H, usBecTeH B PaMKax «ycpejHen-
HOTO» TIOAXOfa K cucreme IorHOynakopanunx BBJI (cu., mampumep, [1]).

IIpn paccmorpennu 360° BBJI unen ~H, B (15) He sABugerca Boamyume-

HueM. YpasHenue, aHasormgHoe (16), B nammOM ciiyzae mmeer BUR

/ " M (yH, ;
—i+ A% sip 4 ooyt + A g cos bob = g (S5 2 X4), (18)

THe Yo (x) omnpenensercsa (2) ¢ mepeobosmHaueHMAME @y (y) = §o(z), O —> A,
h—> H_8). Ilponexypa, ananornumas Mcnois308aEH0N npu BEBOje (17), osso-
JIeT MOTYYNTH JUIT THPOCKONMYeckoil cropoer 360° miockoro pomena

1A () H,

L
=2 a?

)

A ()= A [k Arc th (VI &) VI &) 9

h=H,/SM.

Qynxnusa A (k) MoHOTOHHO yOBIBaeT ¢ POCTOM NOIA h

A(h—)O):Al:l—|—~;ilnh—-;l‘(1—|—ln4)].
A(h—> @)= A [2VE.

B manmx £ 180° BBJI pacnonoeHH panero Apyr OT JApyra, M NOABIHAHOCTB
360° BEJI npuGnuskaerea k onpefensemoit (17). B npenene i —> co 360° BBJL
cy’KaeTcs M ee TOJBHKHOCTH Iajaer.

Wmerompecs: KCIepEMeHTaNbHNe Habuionenns ['], matepmpernpyemsie
Kak apmxenme BBJI B momocoBHX JloMeHAX W OTHOCAINMECS K MarepumajaMm
¢ Gompmmm GaKTOPOM KavecTBa, HPOBOJUIHECH 3a IpefiedoM Yokepa, rae (17),
(19) BenmpmMmeHEMEI.
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[image: image7.jpg]Crepyer mmerb BBHJY TaKKe, YTO B IPEMEHEHHH K OJHOOCHEIM IIEHKAM
C TepNeHAMKYIADHOH aHM30TPOIMEH, HOAYYEHHHE DPEe3YJbTATHl OTHOCATCHA
TONBKO K KBa3WOIOXOBCKOM d9acTH CKpPYdYeHHOH HoMeHHOH rpammmu. OG-
71acTh OPEMEHMMOCTH DE3yJbTaToOB PACIIMPATCA ¢ IpmiIokemdeM mons H,
TOCKOMBKY, cornacHo [Y7], yxe B caabmx momsx H, ~Alc (<€1) (c — ron-
muHa IIeHKA) CKPYYeHHAs IPaHANa LIePeXOfuT B xnaanﬁnoxoncxym.

B sakmouenme ormermM, Ur0 HAiifIeHHEe BHP&KeHHA (2) AJA ye[HHEH-
Horo 360° pomenma Moryr OhIThb HCHONB30BAHHL I IOCTPOGHHS HPOGHHX
¢yHKnMi B BApHANMOHHEIX pacyeTax, yIHTHBAOmEX ¢opMmy obpasma.
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