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O uesiocTHOCTH (PU3HYECKON KAPTHHBI MHPA

«IToHUMaTh O3HaYaeT BCETa TOJIBKO OJIHO:
M03HABATh B3aUMOCBSI3H. . .»
T'etizenbepe

K Hanucanwio MaHHOM CTaTbM MEHA OKOHYATEIBHO TMOJBUIJIO HEIABHEE
IpOUTEeHHE Ha caiiTe AkajgemMuu TpuHuUTapu3Mma ctatb M.B. beictpoBa «Manudect
IICIOCTHOTO MHPOBO33PEHHSI CO CHATHEM BCEX MPOOJIEM M CUACTIUBOM KU3HBIO» [1].
B ero crarpe npuBEneHBI CIEAYIONIME TUATATHI O BAXKHOCTA BUACHHUS LEITOCTHOCTH
MUpa, TPUHAJIEKAIINE YMHEHIITUM JIFOISIM TIPOILIOTO:

Tonvko yerocmuocmo 6eoém k sicnocmu. 1.@punpux Hlumiep (1759-1805).

Mup ecmo nepaspwviernoe yenoe. Mapk Tynuii Hunepon (106-43 1o H.3.).

Hcmuna ecms yenoe, a 6cé ovimue — omuoutenue. I'.B.®. I'erens.

O uenoctHOCTH (HU3UYECKOTO MUpPa MHOTOE MOXKHO Y3HATh U U3 paboT Ooliee
coBpeMeHHBIX aBTOpoB: Jlocckuit H.O. «Mup kak opranuueckoe 1enoe» [2] u Bepaep
[etizenOepr «®usuka u putocodus. Yacts u nenoer. 1990. [3].

Ecnu roBopUTh O CErOHSIIIIHEM BPEMEHH, TO LIETOCTHOCTh (PU3UYECKOTO MUDPA,
0 MHEHHIO aBTOpa, HanboJsee MOJHO PACKPHIBACTCS MO3HAHUEM OPTaHUYHOCTH €T0
CTPOCHHMS B [IEJIOM M MHOTHX €r0 OTJEIbHBIX YacTel [4], a Takke 3HAKOMCTBOM C HE
TaK JIaBHO OTKPBITOM aBTOPOM Pa3MEPHOCTHOM CHUCTEMOW (PU3NUYECKHX BEIUYUH U
3akoHoMepHocTer (PBu3) [5]. Tema nemoctHocTH (U3MYECKON KapTHHBI MHpa
3aTparvBajiach M B MPEABIAYIINX MyOIrKausax aBropa [6-9 ].

B macrosmieit crathe MBI OyAeM paccMaTpUBaTh pa3IMYHbIE BapUAHTHI
noctpoeHus cucrtemMbl @Bu3, muocTpupyonme HeJI0CTHOCTh KaK CaMOW CHUCTEMBI,
Tak U (U3UYECKOr0 MUpPa B IIEJIOM.

Pasmepnoctu usnyeckux BenuunH (PB) ycTpoenbl TakuMm 00pa3om, 4TO B
mo0bIx cuctemax pazmepHocrteid (CU, CI'C u 1pyrux) uX COOTHOILIEHUS OKa3bIBAIOTCS
WJUTFOCTPUPYIONTUMHU COOTBETCTBYIOINIUE MPUPOJIHBIE (DU3NUECKHE 3aKOHOMEPHOCTH,

npeaAcTaBIsAICMBIM B BUAC MATCMATHYCCKHUX COOTHOIIICHUH.



M3Bectuwiii gusuk u wMerposor JILA. Cena cuuTan, 4YTO pa3MEpPHOCTH
npuHamnexar eaunuiiaM OB, Mo3TOMy OHM W BBIPAXKAIOT JIOOBIE H3BECTHBIC
¢du3nUecKrue 3aKOHOMEPHOCTH, TIPU BO3MOXKHOM HEOOJBIIIOM ydacTud B (opmysiax
LEJIOYHCIICHHBIX YUCIOBBIX TapaMeTpoB. OpraHMyHOCTh CUCTEM Pa3MEPHOCTEM, a 10
CyTH — cUCTeM eauHull u3mepenusi @B, BoipaxaeTcs B TOM, UTO U3MEHEHHE YUCIIOBOTO
3HAYCHUS JIFOOOW W3 CIUHUIl - MPUBOAUT K M3MCHCHHUIO €IWMHUI] MU3MEPECHHS BCEX
octanibHbix ®B. To ectb cobmroaercs MPUHIMI OPraHUYHOCTH CTPOECHUS, MpU
KOTOPOM: «IIeJI0€ 00s3aTeIHHO TIEPBEE CBOMX YACTEH M Ka)aas dJIeMEHTapHas 9acTh
COJIEpKUT B cebe 1enoe». B MexaHu3max ke, Kak U3BECTHO, BCE HAOOOPOT, — UTO
3HAYUTEIBHO NPOIIE U TPUMUTUBHEE U 3TO HAJ0 MOHUMATb.

Bosnee noHsiTHOE O0BACHEHUE OPraHUYECKOTO MPUHIIUIA CTPOSHUS - JIJIs1 JIFOACH
HE OYEHb 3HAKOMBIX C (PU3UKOM W METPOJIOTHEH, 3TO CTPOCHHE HAIUX CJIOB - Kak
nouatuil. Kaxmoe moHsTHE cocTOUT HE M3 OYKB, €ro oOpa3yrolmx, a U3 BCex
OCTaJIbHBIX CJIOB-TIOHATHI YEJIOBEYECKOTO s3blKa. TakoBO K€ CTPOEHHUE JIHOOBIX
KUBBIX OPTraHU3MOB, TJI€ KaXKJas JJIEMEHTapHas KIETKa COACPKUT B cebe BCIO
uHopmaruto 00 opranusme. Ha mnpakTuke 5TO TOATBEpKAaeTcs B OHOJIOTUU
TE€XHOJIOTUEN KIIOHMPOBAHHUS, C IIOMOIIBI KOTOPOM U3 OJHOM €IMHCTBEHHOU KIIETKU
YKUBOT'O CO3/aI0T HOBBIC OPTAaHU3MBI, TyOJUPYIOIIKE EPBUYHBIA OPTaHU3M.

NutepecHo, YTO JKU3HECHOCOOHBIE TOCYIAPCTBEHHBIE U OOIIECCTBEHHBIC
OpraHu3aIlMU — TOXKE 0053aTEIbHO JOJDKHBI UMETh OPTaHUYECKHU I TPUHITUI CTPOCHHSI,
HO MMO3HAHWE W MPU3HAHUE HTOTO B OOIIECTBE M B PYKOBOISIIUX CTPYKTypax ITHUX
OpraHu3alui MoKa €€ He HaCTYIUJIO.

Bepuémcst k gusuke, riae OOJBIIMHCTBO JIIOACH SBHO MO YMHEE W UM JIeT4e
MOCTUYb U MIPU3HATH OPTAHUYHOCTh MUPOYCTPONCTBA. APXUTEKTYPHOE U300pKEHUE
cucrembl ®Bu3 na LT- pasmepHocTtHOM ocHOBaHuu, B pasmepHocTsx CU u ¢
JIOTIOJTHUTEIBHBIMU  Pa3MEPHOCTHBIMU ko3 duiineHTaMmu G u K, 3aBHCSIIUMH OT
BBIOOpA CHCTEMHOTO MECTa pACIOJOXKEHUS M Pa3MEPHOCTH 2pasumayuOHHOU
NOCMOAHHOU W 3jleKmpuyecko2o 3apsaoa (Mnu npyrou anektpoMarHutHot DB),

MPUBEAECHO Ha puc. 1.



ApXHUTEKTYpa MHOTOYPOBHEBOIT
CHCTEMBI (PIBIYECKIX BEJITUIH
U 3aKkoHoMepHocTell (DPBi3)
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CTpyYKTYpHBIE YPOBHH I CHCTEMHBIE CBSI3H (DM3MYECKIX BEIIMTYNH

1- obmue Ga3oBble KHHEMATHYECKHE BEIHIHHBL /™! - TONIEBBIE 3MEKTPOMATHHTHEIE (OM) BeTHIHHEI

G - o0mue Ga30BBIe JHHAMHYECKHE BETHUHHEI GEK? - CTPYKTypO-CpeIoBbic DM BeTHIHHEI 1 TOATPYIIIEI
G - ypOBeHE TPaBHTAIIHOHHOH KOHCTAHTEI G2 - cTpyKTYypO-cpeoBbie DM BeTHUHHEI 2 TIOATPYIIIEL
Gl - 6a30BEIE JMEKTPOMATHHTHEIE BETHUHHEL ku G - nonomHATETRHEIE DM CHCTEMHEIE YPOBHH

Puc. 1. Apxurektypa cucrembl ®Bu3 ¢ mutroctpamnuend cucteMHbix cBsazeid OB

Cucrema ®Bu3 110 cBoEMy CTpOCHHIO MHOTOYpOBHEBasi. Kaxk/blil ypoBEeHb WK
kiacrep @B cocTOUT U3 BEMUYMH, OJU3KUX MO (PU3NYECKUM CBOMCTBAM. DTH YPOBHU
o0o3HaueHbl Ha puc. 1 ompenenéHHbIMuH  1BeTamMu. KaxaoMmy 1Bery (KiacTtepy)
COOTBETCTBYET JIOMOJHUTEIBHBIN Pa3MEepPHOCTHBIN KOd(DPuImeHT, cocrosmmii u3 G -
MPECTABISIONICH cO00H yTOUHEHHYIO (HA 4T) epasumayuoHHyo nocmosuHyo, u K -
paBHy!0 B cucteMe CH COOTHOIIEHHIO €AUHUL] U3MEPEHUS MACChl U CUNbL TNOKA.

OcHoBanueM cucreMbl @®Bu3 sBasercs LT-pazmepHOCTHOE OCHOBaHUE,
KOTOpOE, M0 CYTH, COJAEPKHUT B cebe He Toiibko KuHeMatuudeckne DB, kmacrep
KOTOpBIX 0003HaueH Ha puc. 1 xEnThIM 11BeTOM, HO 1 @B Bcex Apyrux KiacTepoB B
ux LT-pasmepnoctHoM nipeactaBienun. [loaTomy cucremusie csizu @B, moka3zaHHbie
Ha puc. | B BHIIE UYETBHIPEXYTOJIBHUKOB U JIMHUM, BBITJSAIAT HA IJIOCKOCTHBIX

I/I306pa}KeHI/IHX CHUCTCMBI, ITIOKA3bIBACMBIX AAJICC, KaK BBIACJICHHLIC ITapalJICIOTPaMMBbI



WIN BBIJECJICHHBIE JIUHUU. VIMEHHO 3TH BbIIEIECHHBIE NApAJUIEIOrpaMMbl U JIMHUU U
WUTIOCTPUPYIOT PU3NUECKHE 3aKOHOMEPHOCTH.

[Tockonpky (U3HUECKUX BEIMYMH U 3aKOHOMEPHOCTEH MHOXECTBO, a
BO3MOKHOCTb WX HAaIJISIHOTO OTOOpa)KEHUS Ha IUIOCKMX MHOTOYPOBHEBBIX
M300paKEHHSIX BIIOJIHE OTPAaHUYEHA, TO HA TPAKTHUKE UCIIOJIb3YIOT HECKOJIBKO INTIOCKUX
nzoopaxenuit cuctemsl ®Bu3. OTu pasHble U300paxKeHUs CHUCTEMBI OOBIYHO
HOJpa3AeIIsAIoT HAa: MEXaHUYECKUE, JIEKTPOMArHUTHBIE, TETIJIOBBIC U U3IyYaTelbHbIE,
KBaHTYEMbIE€ M1 KOHCTAHTHBIE, & TAKXKE JPYTrUe OrpaHUYEHHBIE 10 cBoeMy cocTaBy DB.
Ha ka)xqoM IUIOCKOCTHOM H300pa)KE€HUM CHCTEMbI Pa3MEIlaroT OObIYHO HE Oolee
YeThIPEX 3aKOHOMEPHOCTEN, OOJIbIlIEE PAa3MEILIEHUE CTAHOBUTCS 3aTPYIHUTEIbHBIM.

Ha puc. 2 npuBeaeHo npocreiniee miocKoe YacTHOE N300pakKeHHE CUCTEMBI C
y4acTUEM TOJbKO Oa30BbIX KMHEMATHUECKUX U JAMHAMUYECKUX BEJIMYUH. 37€ECh
MOKa3aHbl JBa 3aKOHOMEPHBIX COOTHOLIEHUS: IJIi MEXaHWYECKOW CHJIBI U CHIIBI

rpasutanyu no M. Herotony.

ObBeM, Moment
174 v HEEPITIIL
1=m?
L LT ML?
Cuita

IIaMeHeHIIe Mowment /’ TN
aBHTAIllnNH
Ip aly IDtomans, obbema, mr, HMITYIECA; Macea?, m? \
no Herorony A2 o G /
12 1371 ML MI2T-1 \ MZ

Timmsa Bs3KocTE
I : KIIHEMATIIY.
[IPOHIIIAEMOCTE

Macca, m

IIMHyJ‘JLc DHEepPITH,
=gy TI3men: SHTPOIIIT
M[,T—l ML*T?

(I'paBuTAaL. < 5 Tox Cnna Moulaoc
Koeramra)l N0 e  Macest T
MLT? M_LZT—3

Kpirirzaa YacTtota, VekopeHe, Hatsregie TI3MeHe NS
TIpOCTPaHCTBA, Temmeparypa f: FI crer it
Lt T MT? MLT-
B
Tromeas O0BeMHEAS JlaBnenire, SRIOP
HACTOTEI HMITYJIBCA YaoBa-
(VI71. cKOpocTH) THIOTH. Maooeh PmV P TToliHTHHTA,
LIT! ML MI-2T-1 ML-T2 MT?

I'pannent IIamenenire I'pajient
O0LEeMHOIT oOBeMH. THIOTH. AABJICHISA m !
IO THOCTIT MACCEI MACCEL F=ma= G[—]
ML+ ML-T-! ML T ? r

Puc. 2. 3akon BcemupHoro tarotreHus B cucteMe ®Bu3




@OopMyNIbHBIE BBIPAKEHUS JJI1 3TUX CUCTEMHBIX COOTHOLIECHUM MOKa3aHbl HA

TOM € pUCyHKE. OJJHUM M3 yIJIOB CHCTEMHOI'O COOTHOILIEHHMsI, IOKa3aHHOTO TYT B
0 L°T%. O

BUJIC TapajuleliorpaMMa, SIBISIETCS  6espasmepHas Koucmanma  ( ). Omna
pacnoJyioKeHa B TOM K€ CHCTEMHOM sYEWKE, B KOTOPOM Ha PAa3HBIX CHCTEMHBIX
YPOBHSIX PACIIOJIaraloTcs enl€ ABe: BUAMMAs Ha PUC. 2 2pasumayuoOHHAs KOHCMAaHma
B CTENICHH MUHYC | U BennunHa, 0OpaTHas €if 1Mo pa3MepHOCTH.

Kak oOnapyxuBaroTcs 3akoHOMepHbIe cBsizu OB Ha mpuBOAMMBIX M Jaiee

MOKA3bIBAEMbBIX M300PAXKEHUSIX — U3JIOKEHO B MOSICHEHUU Ha puC. 3.
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Puc. 3. Cucrema ®Bu3 c yuactuem LT- u MLT-pa3meprnoctHeix ©B

3aKOHOMEPHOCTH  pHUC. 3, TPEACTABIAIOMHKE COOOM  IPOM3BEIACHHUE
epasumayuonnoi kowcmamwmor G Ha maccy uwmm npyryro @B, mogobHyro el mo
Pa3MEpPHOCTH, MIPEACTABIAET COOON MPOM3BENICHUE NBYX KHHEMATHUYECKUX BEIUYUH
(x€nroro upeta). /laHHbIC BEIMUYMHBI, TOKAa3aHHBIE HA PUC. 3, CBSA3aHbI C JIUHEHUHBIM
UM BUXPEBBIM JIBIDKEHUEM HPOCMPAHCMBEHHO20 00béma. TakuM o0pa3oM MOXKHO
claenaTth BeIBOJ: cucteMa @Bu3 moka3sIiBaeT, 4YTO BO3HUKAIOIIUNA U M3MEHSIOIIHICS

00bEM npoCMpancmea CAYKUT PUYHMHON MOSBICHUS U POCTa MacChl (BEIIECTBA).



JIByxknacrepHass ~ MLT-pasmepHoctHass  cuctema  ®Bu3  cnocoOna
WITIOCTPUPOBATh 3aKOHOMEPHOCTH HE TOJBKO MEXaHWYECKHX BEIWYHH, HO H
TeIJIOBBIX. [IpM 5TOM BO3MOKHBI Pa3IUYHBIC BapPHAHTHl HCIIOJHEHUS, KOTOPHIC

3aBHUCAT OT CHCTEMHOTO PACIIONIOKCHHS memnepamypul (BapUaHT aBTOpa Ha puc. 4).
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Puc. 4. Tennoseie u uzny4darenbHbie MLT- Benmuuunsl B cucreme ®Bu3
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ABTOp cuuTaeT Haubosee MOAXOASIIMM JUJIsl TAaKOM CHUCTEMBbl BapUaHT C
Pa3MEpPHOCTBIO memnepamypsl, COBNAAAIONICH C pa3MepHOCTBIO uacmomsl (puc. 4).
[IpaBna, OGOJBIIMHCTBO YYEHBIX YBEPEHBI, UTO HanOoJiee MOIXOISALIUM SIBISETCS
MIPUCBOCHUE memnepamype pa3MepHOCTH dHepeuu. OOOCHOBaHHE CBOEH MO3UIUHU U
NOJJPOOHBIC TIOSICHEHHS aBTOPA Ha ATOT CUET U3JI0KEHBI B padote [7].

Haubonbiiee KOJIWYECTBO pa3HBIX BapHAHTOB IUIOCKOCTHOTO H300pa’KeHUS
MHorocyioHon cucteMbl ®Bu3 BO3HUKAeT MpU CUCTEMHOM HPEACTABICHUU
DJIEKTPOMArHUTHBIX BeJMUWH [8]. ABTOPCKUiT BApUAHT NPECTABICH HA pUC. 5. 311ech

SIEKTPHYECKHI 3apsi]l PACIIONIOKEH B CHCTEMHOM suelike ¢ pazmepHocThio L3T,
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Puc. 5. Cucrema ®Bu3 ¢ yyacTueM 31€KTPOMAarHUTHBIX BETUYNMH
U CBSI3b MACHUMHOU UH

BrlaeneHHble napaiesorpaMMsel puc. 5 WILTIOCTPUPYIOT B cucTeMe 3akoH Oma

.B

(v

, OIIMCBIBAIOIINUEC DHCPIHUIO 3apsA’KCHHOU €MKOCTHU

JUHUU WUTIOCTPUPYIOT (POPMYIIbI

(IJOpMy.TIBHOM HUCIIOJIJHCHUHU 3THU 3aKOHOMCPHOCTHU UMCIOT BU/L

o’ /(2c).

qTO MAaTEMAaTHYCCKUC (bOpMYJIBI, B OTJIMYHC OT PasMCPHOCTHBIX

W

cu?/2

- Ap=U=IR; W

B=puH

b

OTMeTuM

MOTYT COJIEpKaTh Oe3pa3MepHbIe Ynciia, KoTopbie B cucteme ®Bu3 He

b

o

COOTHOIICHHUH

0OHapyKUBAIOTCS

n cucrembl ®Bu3 00BIYHO

B npaBom HmxHEM yrily uM300pakeHHS ILIOCKO

, 1IOKa3bIBAIOIlas IIpaBHJIa ITOCTPOCHUA

IIPpUBOAUTCA MHCMOHHUYCCKAA KapTHHKaA

Ota KapTUHKa OYCHb XOPOIIO IMMOMOracT

()

BBIACJICHHEBIX ITapaljICJIorpaMMOM U JIMHHUA

, KOTOpBIC B TOM HJIXM HHOM YaCTHOM

oOHapyxkeHunio B cucreMe DB 3akoHOB

i cuctembl ®Bu3 MoryT OBITH HE BUIHBI

M300paKEHUH MHOTOYPOBHEBO



Ha puc. 6 npuBomutcs uzoOpaxkenue cucteMbl ®Bu3 npumMeHuUTEnbHO K
U3YYEHHUIO 3aKOHOB KBAHTOBOM MeXaHMKH. Ha 3TOM ke pHCYHKE MpHUBEIECHBI U

OCHOBHbBIC MaTEeMaTUYECKHE COOTHOIICHUSI KBAHTOBOM BOJIHOBOM MEXaHUKH.

CHCTEMHOE PACHOJIOKEHIE BOJTHOBOI ®VHKITIN I CBA3AHHBIX C HEIl BEJITYITH
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Puc. 6. U3o00paxenue cuctembl ®Bu3 npuMeHUTETHHO K KBAHTOBOM MEXaHUKE

[IpumeyaTenbHON 0COOEHHOCTBIO pUC. 6 ABISAETCS TO, YUTO HE UMEIOILAsl SBHOTO
¢uznyeckoro cmeicna egoanosas @yukyua Y pacronaraercsi Ha CTBIKE JBYX
CHUCTEMHBIX siueek, eé pasMmepHocTh He nenouncinensas (L32), a ksagpar BonHoii
(GYHKUIMU 1O pa3MEPHOCTU MTPOTUBOIIOIOKEH HPOCMPAHCMEEHHOMY 00beémy. Ha aTom
e PHUCYHKE YaCTHYHO H300pa)kKeHbl U DJIEKTPOMArHUTHBIE BEJIUYUHBI, CHCTEMHOE
PaCIIONIOKEHUE KOTOPBIX MNPHUBOAWIOCH Ha pUC. 5. COBMECTHOE CHCTEMHOE
npencrasiieHrne @B KBaHTOBOM MEXaHUKU U JJIEKTPOMArHeTu3Ma Ha €IMHOM IUIOCKOM
M300paXXeHUH MPAKTUYECKU HEBO3MOXKHO. [1oaToMy kBaHTyeMmble U KoHCcTaHTHBIE DB
ANIEKTPOMArHETU3Ma U UX CHUCTEMHbIE CBSA3M C Y4aCTHMEM OCHOBHBIX KBAHTYEMBbIX

MEXaHWYECKUX BEJIMYHH MMPUBEICHBI HAa puc. 7 - puc. 9.



Ha pHucC. 7 IIPpHUBCACHDBI 06H_ICI/I?>B€CTHBI€ KBAaHTYEMbIC U KOHCTAHTHBIC BEJIMYNHDI,

d Ha pHuc. 8u PpHucC. 9 APYIruc, CUCTCMHO BBISAIBJIEICMBIC, HO HC BCCMU CHIé IMPU3HABACMBIC.

CHcTeMHbIEe COOTHOLIEHHSA KBAHTYEMbIX 1 KOHCTAHTHBIX (l)ll'ill‘lECKllX BeJIH'IHH
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Puc. 7. CucrteMHOE pacnonoKeHHE U B3aMMOCBSA3U KBAHTYEMBIX M KOHCTaHTHBIX OB

Ha puc. 7 B OCHOBHOM TPUCYTCTBYIOT KiacTepsl 0a30Beix OB wu
AJIEKTPOMArHUTHBIX BelnunH. DB HUMEIT [BETHYIO OKpacKy, OMNpEaeIsIeMyo
3HAUYCHHUEM JIOTIONHUTEIBHBIX Pa3MEPHOCTHBIX KOI(PHUIIMEHTOB - COTIACHO 00IIeMy
00bEMHOMY H300paKeHHIO cucTeMbl Ha puc. 1. @B, 0003HaUYeHHBIE HA TOM U JIPYTUX
PUCYHKaX CHUCTEMbl YTOJIIEHHON OKAHTOBKOW MPEACTABISIOT COOOM KBAaHTyEMbIE U
koHcTaHTHbIE BennunHbl (KKB). 'opu30oHTaNbHBIA CUCTEMHBIN PSil STUX BEJIUYHH, C
y4acTHEM DJIEKTPUUECKOTO 3apsija, MpeJCTaBiseT coO0 OCHOBHOM CUCTEMHBIN PsJl
KKB.

@B ¢ yTommEHHOM 0KaHTOBKOW KPAaCHOTO IIBETA MPEICTABIISIIOT CO00i Oa30BbIC
®B cBoux kiactepoB. Mx cucTeMHbIE COOTHOLICHUS UMEIOT BU/ BBIACICHHBIX JTUHUM,
Ha KOTOPBIX OHHU pACIIOJOXKEHBI B LEHTPE WJIM Ha KoHHax. [Ipu wn3MeHeHun
CHCTEMHOI'0 MECTa PACTIOJI0KEHUA OJJHON U3 3TuX DB, X pacnosioxkeHue Ha JTUHUAX,

00pa3yIoNKX TPEYroiabHYIO GUTYpy pa3Hoi (OPMBI, OCTAIOTCS HeU3MeHHbIMU [9].



N3o0paxenue cuctembl @PBu3 B 4aCTHOM MCTIOJIHEHUU IPUBEACHO Ha pHC. 8.

CucreMHbIe COOTHOMICHIA MacHUMH020 nomoka ¢ apyrmvai KKB
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Puc. 8. CucTeMHBI€ COOTHOIIICHUS C Y4aCTHEM KBaHTa JIMHEHHOTO 2/1eMeHma moKa

Ha puc. 8 neHtrpagbHO€ MECTO B MOKA3bIBAEMbIX CUCTEMHBIX CBS3SIX 3aHUMAET
maznumusii nomok ®. OH Toxke oTHOCUTCA K KBaHTyeMbliM @B. Ha sTom pucyHnke
MOKa3aHbl HEKOTOPBIE MaTemMaTHueckue popmyiinl ¢ coorHomeHusiMu KKB, a ¢ teBoro
Kpas B cepeauHe H300paKEeHUs IOKa3aHbl (B BUAE TPEYTrOJIbHUKA U3 CTPEJIOK)
pPa3MEpHOCTHBIE CBsI3W Mexay Onmmxaimmmu OB ogHoro m Toro e kiacrepa.
[Tepexon cleBa HaIPaBoO O3HAYAeT YMHOKEHUE Ha ckopocms LT, a mepexosl cBepxy
BHM3, 03HAYAIOT JICJICHUE pa3MepHOCTH Bbliectosed OB Ha epemsa T unu oauny L.

Haubonee nnTepecHOi 3aKOHOMEPHOCTBIO pUC. 8, SBISETCS CUCTEMHas CBSI3b
nunetinozo anemenma moxa |, ksanta macnummnozo nomoxa ® u ug! ¢ yuacruem
bespazmepnou koncmanwmuvl. B 3TOM cooTHomeHun Toibko |l Ha ceromHs He
npu3HaETCsl KBaHTyeMol ¢u3ndeckor BennunHou. [Tockonbky ocranbHbie Tpu OB

otHocaTcs kK KKB, To u 3Ta BenuunHa ToXKe 0KHA OBITh KBaHTyeMou. [logpoOHoe

paccmotpenune 3toii @B npuBeieHo B aBTOpcKoi myOaukaiuu [9].
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Ha puc. 9 npuBeaeHbI CUCTEMHBIE COOTHOIIEHHS aHAJIOTUYHOUM KBaHTyeMon @B
JloKanuzayus maccol, 0003HaUCHHOM mAg. PacmmdpoBka o003HauCHMM U UX
cuctemubie cooTHomienus: i KKB, mpuBoauMBIX Ha 3TOM M JPYTUX PUCYHKAaX,

puBeJIeHBI B TabmuIe 1.

CuHcTeMHBIE COOTHOIIEHHS KBAaHTYE€MbIX H KOHCTAHTHBIX CIJHBH‘IECKHX Be/TH'ITHH
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YactuuHo ¢dopmyinbsl npuBeieHsl U Ha puc. 9. IlpuBoaumeie GopMyibHbIE
COOTHOLIEHUs] Tabs. | TOKa3bpIBalOT, YTO 3TH COOTHOLIEHHUS COJEepKaT B cebe
HeOoNbIINEe HU(PPOBBIE BEIUYUHBI, KOTOpPble Ha n300paxeHusx cucrembl ®Bu3 ne
MPUCYTCTBYIOT U HUKAK HEe OOHapYy>KMBAIOTCA. DTO HEJAOCTATOK CHCTEMBI, HO OH HE
OYEHb 3HAYMMBIA. [J1aBHOE AOCTOMHCTBO CUCTEMBI — WJLIIOCTPALUSA LEIOCTHOCTH
CUCTEMHBIX Pa3MEPHOCTHBIX B3auMOCBA3eld PB. OTu CBA3M, IO CPABHEHHIO C
otaenbHbIMH DB, Oojee MENOCTHBI M OHHM ONPEACISIIOT CBOWMCTBA KaXIOM U3
(u3MUEeCKUX BEJINYUH, @ HE CBOMCTBA OTACJbHBIX BEJIMUYUH OMPEACIISIOT UX CBS3U.

IloHnMaHue HTOro CBOMCTBA, HA3BIBAEMOT'O0 OPTaHUYECKUM, BaXKHO HE TOJIBKO B

¢dusnke, HO ¥ BOOOIIIE B MUPOYCTPOMCTBE M JTaXKe B OOIIIECTBEHHOMN KU3HHU.
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Tadomuna 1.

OcHOBHBIE MATEMATUYECKUE U CUCTEMHBIE COOTHOLICHUS C y4aCTUEM
KBaHTYEMbIX U KOHCTAaHTHBIX (pu3znueckux BenununH(KKB).

CucreMHBbIE
cootHotenusa KKB

Omucanne KKB 1 ux cucteMHBIX CBA3EH

h 1
R =—F=— [TocTostanas ¢hon Kmurmuara (R = 25 812,807 Om)
qe gK
4D} CBs13b noctostHHOW (poH KnuTimHra ¢ KBAaHTOM MarHUTHOTO
Ry = n notoka @y u mocrosiuuoi ITmanka h
2 .
Okp = — KBanT snexrpuieckoil npoOBOAUMOCTH
RK
R, =20R, = Ho _ u,c | BoiHoBoe conpoTusienue Bakyyma (<376 Om)
€y
Ao o CB43b 3JIEMEHTAPHOTO 3apsiia C KBAHTOM MAarHUTHOTO
9 = R, ° MOTOKa
q2
= = 4mm, reCZ KBanT nmorennuansHoro Acvicreus cuibl [1 = FS
€y
q2 q)Z
Je _ Fo1pg2 CreneHHas CBA3b KBAHTOB 3apsila MAarHUTHOI'O MOTOKA
€ U
h CBs3b KBAHTOB MarHWTHOTO TTOTOKA, JICKTPUYECKOTO
(D 2
° 2q, 3apsiaa M noctossHHOM [1nanka
Serh CBs3b KBaHTa JIMHEHHOTO 2/1eMeHma moKa Wi KBaHTa
(Nw=JS= 0 =2q,c | MOTOKA HaMacHu4YeHHOCmuy J C KBAHTOM MarHUTHOTO MOTOKA
Ho o o
@y 1 MArHUTHOM MOCTOSTHHOM [
= h  2mr, KoMnToHOBCKas 1JiMHA BOJHBI AJICKTPOHA,;
““mc o« I, - KJIACCUYECKHUM paJnyC JIEKTPOHA
2
M, = h _ QMo Bzaumocsszpe KKB ¢ yuactueM kBaHTa 10kaiuzayuu maccol
¢ c 20
mAy _ 20, B3anmocssase KKB ¢ yuactrem kBaHTa 10Kanusayuu Maccol
D, c
h  Agp o KBaHTOBOE CHCTEMHOE COOTHOIICHHUE JIJISI 3HAUCHUH
29, v ° yacToThl B 3¢ dekte [xo3edcona

@ _he _ G,
L, 8a 4o

Cucremnsle cootHomenuss KKB ¢ yuactuem
rPaBUTALIMOHHOW MOCTOSSHHOM U IJIAHKOBCKOM Macchl (M, =
2,176713 - 1078 kr)
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BriBonr:

1. CucremHOe pa3MEpHOCTHOE IMIPEJICTaBICHUE (PU3MUECKUX BEIMYUH B
pa3MepHocTsax CH mo3BosisieT HarIsIHO WIUTIOCTPUPOBATH OOIBIIMHCTBO (PU3NUECKHUX
3aKOHOMEPHOCTEH, NPECTABISIEMbIX B BHUJE BBIACICHHBIX IapajjIeIOrpaMMOB U
BbIJICTICHHBIX JIMHUI HA OTAETBHBIX MNIOCKUX N300paXKEHHUSIX CUCTEMBI.

2. OtaenpHBIC TIOCKKE M300pakeHus cuctemsl ®Bu3 ¢ pasmelieHueM B HUX
OPOCTEMIINX ~ TEeOMETPUYECKUX  (QUryp,  WUIIOCTPUPYIOLMX  (u3nueckue
3aKOHOMEPHOCTH, PETBbHO MPUCYIITHE KIIACTEPHO-TTI0J00HON MHOTOCIIOIHOM CUCTEME,
CHOCOOCTBYIOT ()OPMUPOBAHUIO Y JIIOJIEH IIEJIOCTHOIO M OPraHM4eCKU-MOA00HOTO
MHUPOIOHUMAHHUS, COTJIACHO KOTOPOMY II€JIO€ B 3TOM MHpE BCerja nepBee yacTeil u

Kaxaas 9JICMCHTApHAsA 4aCTb COACPKUT B cebe OcJIoc.
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