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B pabore «Cummerpusanus ypaBHeHuii MakcBemwna-JlopeHna» aBTOp IOKasajd, 4YTO B BaKyyMe MOTYT
PactpoCTPaHITECS IPOAOJIBbHBIE BOJHBI, KOTOPHIE, BO3MOXKHO, OTBETCTBEHHBI 3a IDaBUTalMOHHOE B3ammojeicrue. Ha
OCHOBE OTKpBITOH aBTOpOM «IIHBapHaHTBI, €IMHOH A >IEKTPOMATHUTHBIX M I'PABUTALMOHHBIX CHCTEM», MOJIy4YeHa
nocrosiiHas ImaHKa 1u1s rpaBUTAlMOHHONW cucTeMbl. Ha ee ocHOBe clenaH pacyeT UIMH BOJH TI'PaBUTallHOHHOIO
m3nydenus ConHua u ruianet. ITosydeHsl 3HaUCHUS PacCTOSHUHA AUQPAKIMOHHBIX MAKCUMYMOB COJHEYHOTO H3JTy4YCHHS
ot [Onurepa. ITonoxeHHe MaKCUMyMOB COBIAIAET ¢ OPOUTAMHU CITyTHUKOB. Jlenaercsi BBIBOA, 4TO AU(PAKIMOHHOE M0JIe
ConHIta crioco0CTBYET yCTOHUMBOCTH UX OpOUT.

le/I AHAJIU3C H3BCCTHBIX (l)I/l3l/IlIeCKI/IX noJiei BBIAACHACTCA, 4YTO OOJIBIINHCTBO M3 HUX MPOSABIACTCA B MaJlbIX
o0bemax BONM3M OT MCTOYHMKOB. [To HacTosEMy NaJbHOAEHCTBYIOIIMMHE MOJSIMU SIBIISIFOTCSL TOJBKO JBa BHJA
MOJIEH: SJIEKTPOMArHUTHBIC BOJIHBI W TPaBUTALMOHHBIE MoJsl. IlpudemM, oba mojst yOBIBAIOT MO aHAJOTHMYHOMY
3aKOHY — OOpaTHO NMPONOPLHMOHAILHO KBAJAPaTy PacCTOsIHUS. Bce 3TO, ecTecTBEHHO, HABOMUT HA MBICIB: a HE
ABISIETCSI M TPABUTALMOHHOE MOJE TaK e, KaK W 3JEKTPOMAarHUTHOE moie, BosHOBBEIM? Ho, B oTimmume ot
MOCJIETHETO, TPENICTABISAET COO0M KaKOH-TO APYTroi Kilacc BOJH, HO HE MIONEPEYHBIX, a BO3MOYKHO, IIPOJOIBHEIX. B
TaKOM Cilydae, NpU MyJIbCallMU SIAEpP aTOMOB OyIyT BO30Y>KHAThCs IIPONOJIBHBIE BOJHBI, KOTOPHIE NMPHBEAYT K
o0OMeHy PHepruei MexIy SApaMH, a, CIeA0BaTeIbHO, U K MX B3aMMOAEUCTBHIO HamoaoOme cui BaH-nep-Baansca,
OJTHAKO, C 3aKOHOM yOBIBaHHMS CHJI, 0OPaTHO MPONOPLHOHAIBHBIM KBaJpaTy PacCTOSHUS U3-3a TOTO, YTO U3JIyUCHUE
BOJIH Oy/I€T MOHOIIOJIBHBIM.

[Tynbcanmum MakpoTen OyIyT IPUBOANTH K MOJYJISIIMY M3Iy4YEHHS SIIEp U, CIeI0BATEIbHO, K JONOIHUTEIbHBIM
qacToTaM B CIICKTPC KOHe6aHHﬁ, N3JIy4a€MbIX W MOITIOIIACMBIX TE€JIaMH B IIPOUECCC TIPABUTALIMOHHOIO
B3aHMOJIeI>iCTBHS[. CKopee BCCIo, 4YTO CHCKTp H3JIYUYCHUA dApaMH aTOMOB MPOAOJIbHBIX BOJIH IWCKPETCH, HO
aHcaMOlIM aTOMOB MAakKpOTEN, MOXET ObIThb, JAIOT CIUIOLIHOM CIIEKTP, AHAJIOTHYHBIA TEIUIOBOMY H3JIydYCHUIO.
B03MOXHO, YTO KpOME CIUIOIIHOTO CIEKTpa MUMEETCs €Il M JIMHEWYaThlil CIEeKTp B 00JacTH HU3KHUX 4YacToT,
CBSI3aHHBIN C MyJIbCAIMSIMH MAaKpoTel. Torjaa B IpaBUTAlMOHHBIX MOJISIX BO3MOKHBI THITMYHO BOJTHOBBIC SIBJICHHS —
mudpakaus u uHTepdepeHnus. [IpuMepom HaOmoneHUs SBICHUSA AUGPAKINH, TO-HANIEMYy MHEHHUIO, MOXET
CITYKHTB, ITOXKaJyH, Citydail HaOmoaeHus conHeyHoro 3atMenus 15.02.61 r. B SIpocnasie rpymmoii uccnenoBareneit
BO Tiase ¢ B.B.PamsneBckuM ¢ momomsio aBoifHOro ropusoHtansHoro MastHuka [1]. B 1991 rony namm Obuto
mokasaHo B pabore “Cummerpusanusi ypaBHeHuit Maxkcsemna-Jlopenna”[2], uto ypaBHeHus Makcseiia
YAOBJICTBOPAIOT NPHUHIXIYY CUMMETPUN TOJIBKO ITPU BBCACHHUU NOIMOJIHHUTCIIBHOTO YpaBHCHUA, PCUHICHUC KOTOPOTO
COBMECTHO C CYLIECTBYIOLIMMHM, [aeT MPOIOJBHYIO BOJHY, MPEICTaBIAIOUIyI0 COOOI0 BOJIHY IUIOTHOCTH
MHIYKIHOHHBIX 3apsIOB M IUIOTHOCTH TOKOB CMEIICHMSA. BO3MOXKHO, 3Ta BOJIHAa OTBEYAET 3a I'PaBUTAMOHHOE
B3auMozeiicTeue. MTak, Mbl yTBEpKIaeM, ITO I'PABUTALMOHHOE TOJIE SIBISIETCS] BOJTHOBBIM, @ HE CTATUYECKUM, Kak
MPUHSTO CUUTATh B HACTOSIIEE BPEMSI.

[IpoBonsi comocTaBiIeHHE 3MEKTPOMATHUTHBIX M TPABHTAIIMOHHBIX cHCTeM, MBI B 1994 r. B cratee “HoBas
WHBAapHaHTa, €IWHAas ISl JIEKTPOMArHUTHBIX W TPAaBUTAIMOHHBIX cucTeM” [3] moKasanm, 4TO VIS 9THX CHUCTEM
MMEeT MECTO HOBas MHBapWaHTa, OTJIMYHas OT nmoctossHHoW [lnanka. Elo okasasach BenMuMHa, Ha3BaHHAs HAMHU
MNPUBCACHHBIM MOMCHTOM KOJIMYCCTBA JBUKCHUA. DTa BeNUMYHHA paBHa OTHOUICHUIO nocrossHHoM Ilmanka k
KBaJpaTy JIEKTPUUIECKOI0 3aps/a SIEeKTPOHa:
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paBHa:
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rae, M — Macca LIEHTpaJbHOrO Te€la IPaBUTALIMOHHOM CHCTEMBI, M — Macca CIyTHHMKA, a Y — IpaBUTALMOHHAs
MOCTOSIHHASI.

Kak Obuio mokazano Hamu B pabore “®usmka BonH [le-bpoitnsa”[4], yacToTa KBaHTa 3JIEKTPOMAarHUTHOTO
U3JIy4eHHUs, C TIOMOILBI0 KOTOPOTO YacTUIbI 0OOMEHHBAIOTCS SHEPIUEH ¢ BAKyyMOM, paBHa:
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rI€ m, — Macca NPOTOHA, ¢ — CKOPOCTb CBETA, /i, — moctosinHas [lnanka. JlMHa BOJNHBI 5TOTO M3Jy4eHus Oyjer

paBHa JIMHE BOJIHBI Kommrona:



Jo= = @

ngizL; (5)
v, myc
c Myh
A =—= ; 6
=7 . (6)

Y

Ms1 BuauM, 4TO 4eM OOJbIIe Macca ICHTPAJbHOTO Teja, TeM OOJbINe JJIMHA BOJHBI U3ITYYEeHHS, KOTOPHIM
0OMEHHBAIOTCS Tella MPU TPABUTAIMOHHOM B3aUMOJEHCTBUHU. [Ipw 3TOM OHa 3aBHCHT OT 3apsna saep aTOMOB,
COCTABIIAIONINX B3aUMOJCHCTBYIOIINE TEa:
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B Tabmune 1 npueneHsl Macchl Tes1 COMHEYHOH CHCTEMBI, TPAaBUTAIMOHHBIC YaCTOTHI M COOTBETCTBYIOIINE MM
TpaBUTAIMOHHEIC JUTMHBI BOMH KoMmTOHA, a Takke OTHOIICHHS PagUyCOB IDIAHET K JiuHaM BOJH COJHEYHOTO
W3ITy4eHusl AJisi aTOMOB BOAOPOJa, ellvs, yriiepoaa u kuciopoaalSs].

Tab6numa 1.

IenTpan
BbHOE
TeJo

M10% | R, 10° Az Rep/ M
® | e | ] W '

=1 7=2 Z=6 7=8

Connue | 1983-10° | 6953 | 236,83 I'u | 1267-10°
fOrmrep | 1898,8 | 69,11 [24733 klu| 12129 | 54,54 | 109,09 | 327,28 | 4363
Carypn | 5684 | 56,63 | 8362kl | 363 44,69 | 89,39 | 268,17 | 357,5
Hemryn | 1028 | 24,55 [4,568 MI'm| 6540 | 1937 | 38,75 | 116,26 | 155,0

Vpau | 86,98 | 2540 |5399MIu| 5556 | 2005 | 40,10 | 120,31 | 1604

Semms | 5974 | 6,367 |78,61 MI'u| 3,816 5,03 10,05 | 30,15 40,2
Benepa | 4,869 | 6,052 |96,46 MI'u| 3,110 4,77 9,55 28,66 38,2

Mape | 0,6419 | 3,387 [731,7Mru| 0410 | 2,67 534 | 1604 | 214
Mepeypu| 3300 | 2439 | 14225 | (o1 1,92 3,85 11,55 15,4
)71 MI'g

Paccmorpum  mudpakumio BonH CoNHEYHOro M3JIydeHMs Ha Telie IUIaHeThl. [l 3Toro ucmosibzyem
NpUOTMKCHHYIO (DOPMYJITY, CBSI3BIBAIOIIYIO PACCTOSHUE AU(PAKIMOHHBIX MAKCHMYMOB C pa3MepaMu Teja M JTUHOM
BOJIHEI [6]:
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Ie 7, — PpAacCTOSHHE OT IIEeHTpa IUIaHEeThl BIONb JHMHUM, coeauHsoumi CoiHIlE M LEHTP IJIaHETHl, [0
IGbPaKIMOHHOTO MAaKCUMyMa C HOMEPOM — 7, R, — paanyc IIaHeThl, A — 1a1rHa BOJHBI COTHEYHOTO U3IyUeHHS.
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Ka)X/IbIi MOCIISTYFOITINI MAKCUMYM JIOJDKCH OBITh OJIMKE K TUTaHEeTe B 7 pas!

[peanonoxum, uTo AUGPAKIHMOHHBIE MAKCUMYMbI U3nydeHus: COJIHIA, HAIOKECHHbIE HAa TPABUTAILIMOHHOE T10JIe
TUIAHEThI, CIOCOOCTBYIOT YCTOWYHMBOCTH CITyTHHUKOB IIAHETHI HAa 3TUX paccTosHusX. [loatomy, ecnu audpakiums
TPaBUTAILMOHHOTO MOJISI KMEET MECTO, TO MbI JOJKHBI HAOJIOATh CIEAYIOIIYI0 3aKOHOMEPHOCTh B PACIpEelIeHUH
CIIyTHHKOBBIX OpOUT:

Daouycvl 0poum CRYMHUKOB 00JINCHbL OblHb 8 Ueloe
YUCIO0 PA3 MEHbULE HEKOMOPOZ0 MAKCUMAIbHOZ0 PAduyca
B COOTBETCTBUHU C (hopMyIioii (9).




[IpoBepuM 3TO TPENONOKEHWE Ha NpPUMEpPE CIYTHUKOBOW cuctembl lOnmrtepa. B Tabmuie 2 mnpuBeneHbI
OTHOILICHHUS PaINYCOB OpOUT criyTHHKOB FOmuTepa K cpenHeMy paauycy IUIAHEThI, OTHOLICHHE paanyca opouThl XI
CI[yTHHMKa K paJilycaM OpOUT OCTAJbHBIX CITyTHHUKOB, OJIM3KHE K TOJyYEHHBIM OTHOLICHHSIM LieIble YHCIIA, a TAKKe
NPOU3BEJCHHUS ITUX YWCEN Ha Pajuychl OpPOHMT CIIyTHUKOB, BBIPOKEHHBIX B CpeAHHMX paauycax Omnurepa u
OTHOCHUTENIFHOE OTKJIOHEHHUE 3THX NPOU3BEICHUI OT CPEHETr0 3HAYECHHS B IPOLICHTaX.

AHanu3 NOyYeHHBIX 3HAYCHUI NOKA3bIBACT, YTO C/ICIIAHHOE HaMH IPEJIIOI0KeHNE COO0AaeTesl ¢ OIMOKOM,
menbiied 0.5%. Ilpuuem oOHapyxuBaeTcsi TEHAEHLHMS TATOTEHHS OPOWT K TEM MakcHMyMaM OpOHT, HOMep
KOTOPBIX COOTBETCTBYET WM OJIM30K K ymcinaM PuboHayun u JIioka, CBSI3aHHBIX C TaK HA3bIBAEMBIM, “30JI0THIM
cedeHueM”.

[IposiBieHNE “3070TOTO CeYCHUS” B paclpelelieHHH Pa3InIHBIX mapaMeTpoB Ten COTHEYHOW CHCTEMBI OBLIO
oOHapysxeHO U onricaHo Hamu B 1978 1. B cratbe “3omoroe ceuenne” B Comuednoit cucreme’’[7].

PaccunrtaemM monoxeHue IUPPAKIMOHHBIX MakCUMyMOB aiisi COJHEYHOrO H3JIy4eHHs, COOTBETCTBYIOIIETO
aToMaM BOJIOPO/Ia, TeNus U yriepoja 1o Gopmyse (8), HCIOib3ysl A5l HOMEPOB MakCUMyMOB 4ucia PuboHau4n u
Jlroka. PesynbraThl pacuera qaHbl B Tadmuile 3. Tam ke JaHbl OTHOCHTEIBHBIC OMIHOKK pacdyera paanycoB OpOuUT.

[o nanubIM TabuuIBl 3 TOCTpOEHBI rpaduku 1g [1:#] = f(Ign), npuBeneHHbIE Ha puc. 1.
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Tabnuna 2
Cnytauku | 1/ Rg, [ 327:r/ n n-r/ Rep Yucna én %
1 1,85 | 176,75 | 177 | 327,45 89+89=178 0,19
IIceBmocoep| 2,31 | 141,56 | 142 | 328,02 89+55=144 0,30
A" 2,62 | 124,81 | 125 | 327,50 89+34=123 0,17
2 3,21 | 101,87 | 102 | 327,42 89+13=102 0,20
I 6,10 | 53,60 54 | 329,40 55 0,40
11 9,70 | 33,71 34 | 329,80 34 0,52
I 15,48 | 21,12 21 325,08 21 0,92
v 27,24 | 12,00 12 | 326,88 13 0,36
VI 166,1 1,97 2 332,20 2 1,25
XI 327,0 1,00 1 327,00 1 0,32
Cpennee 3HaueHue 327,07 | Cpenwusist ommbka [ 0,46

HccnenoBanne OopOUT CIYTHUKOB JPYrMX IUIAHET IOKA3bIBAET, YTO W B JPYIMX CIyTHHKOBBIX CHCTEMax
HaOJII0JaeTCs aHAIOTUYHAsL KapTHHA, U PaJMYChl OPOUT CITyTHUKOB MOM4UHSIOTCS (popmyre (9).

Tabmuma 3
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/Ry, | n t/Re, | 8(t/ n 1/ Re, | 8(r/ n t/Re, | 81/
Rep) Rep) Rep)

OIIBIT pacuer | % pacuer | % pacuer | %
1 1,85 | 29 | 1,880 | 1,56 | - - - 178 | 1,838 | 0,70
Med | 2,31 - - - 47 | 2,321 1 043 | 144 | 2,272 | 1,71
\Y% 2,62 | 21 | 2,597 | 0,88 | - - - 123 | 2,660 | 1,52
2 321 | 18 [ 3,030 | 5,94 | 34 | 3,208 | 0,06 | 102 | 3,208 | 0,06
I 6,10 | - - - 18 | 6,060 | 0,66 [ 55 | 5950 | 2,52
II 9,70 | - - - 11 19917 [ 223 34 | 9,626 | 0,76
I | 1548 — - - 7 |15,585] 0,67 | 21 |15,285]| 0,67
IV 2724 2 | 2,274 | 0,12 | 4 [27,274|0,12 | 13 [25,176]| 8,19
VI | 166,1 | — - - - - - 2 163,64 | 1,50
XI 13270 - - - - - - 1 327,29 | 0,09
Cpenusist omrbka 2,12 0,69 1,77

Urak, Bech KoMIUIEKC (DaKTOB, PACCMOTPEHHBIX HAMH, IPUBOJMT K BBIBOAY, YTO JU(PaKLIUs rPaBUTALMOHHOTO
NOJISL ISHCTBUTENILHO UMEET MECTO U MIPAeT BaYKHYIO POJIb B ONPENENICHUH YCTOHUUBBIX OPOUT CITyTHHUKOB IUIAHET.
Takum oOpazoM, INpeicTaBleHHE O T'PaBUTALMOHHOM IMOJIE, KaK BOJIHOBOM, OTKDBIBA€T HOBBIE IEPCIIEKTHBHI B
n3ydeHnH BeeneHHoN M MOHMMaHUK MIPOUCXOAIIMX B HEHl TPOLECCOB.
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