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[Ipemyraraercs HOBBI  KOJWYECTBEHHBIM METOZ JJIS AQHAJIM3a ACHMMETpun  mpoduiei
dpayurodepoBbix auHnit. BBomaTca HOBble (du3mUEcCKHe BeIUIWHBI AuddepeHnnaIbHOM,
WHTErpaJjbHO, OCTATOYHON M OTHOCUTEIHHON aCHMMETPHUH, KOTOPbIE MTO3BOJIAIOT 0OJIee OIPOOHO
AQHAJIU3UPOBATH ACUMMETPHUIO MpOoduiieil JUHUE U UX 3aBUCUMOCTH OT aTOMHBIX U (HOTOCHEPHBIX
BesmmunH. llokaspiBaercs, 9T0 WMHTErpajbHAA W OCTATOYHAs ACHMMETpuu HPOduUIeil 3aMeTHO
PaCTyT C POCTOM WHTEHCUBHOCTM W YMEHBIIAIOTCA C POCTOM ONTUYECKONU TUIyOWMHBI 0Opa30BaHUS
qunaEit. Broepebie uccmemyercsa usMenenwe audpepeHIuaIbHON, WHTErpPaJlbHON MW OCTATOYHOMN
acummerpuii o gucky CoutHIa.

BBEJIEHUE

Acummerpus npoduieit dpaynrodeposbix sunuii B cuekrpe Cosnia Buepsblie 6buia obnapykena Doiirrom [1]
B 1955 romy mo JsmHEMAM WHOPAKPACHOTO TPHUILIETa Kucaopoma. OIHAKO aCMMMETPUYHOCTH poduieit
dbpaynrodeposbix nunuit B cuekrpe CosiHia okoH4YaTesbHO ObLia ycranossieHa B 1960-1962 rr. Xurrcom [2]
Ha, OCHOBe HADJIIONEHWII C BBICOKHM CIEKTPAJbHBIM pasperienueM. [locie mpuMeHeHus HOBBIX CIIEKTPAIbHBIX
npubOPOB — OBICTPOCKAHUPYIOIIUX IBOMHBIX MOHOXPOMATOPOB U (byPbe-CIEKTPOMETPOB BBICOKOH JMCIEPCUU U
BBICOKOT'O paspenieHnst [3-5] ara npobiema craja MpeIMeTOM HCCIeJOBAHNS MHOTHX aBTOPOB.

B mepBoe Bpemsi acummerpusi mpoduieii (ppayHrodepoBbIX JHUHUN OMUCHIBAJIACH MPOCTHIM CPABHEHHEM
GHONETOBOrO M KPACHOTO KPBLILEB Npodwuieil mauanii. HecKoabKO MO3Ke OHa CTajga XapaKTepHu30BaThCs
OHCCEKTOPOM — IeOMETPUYECKUM MECTOM CePE/INH XODPJI, COeIUHSIONMX TOYKH MTPOMUIIS JIMHAU C OJUHAKOBBIMU
WHTEHCUBHOCTSIMU Ha (PUOJIETOBOM U KPACHOM KPBLIbIX.

B mambueitiem Hambosiee OOIIHPHBIE HCCAEIOBAHUS ACHMMETPUIHOCTH MTPOQuUieil CIabbIX U yMEpPEeHHbIX
dpaynrodeposbix JguHHil B cmekTpe ImeHTpa aucka COJHIA MeTOaOM OHCCeKTOpa OBbLIM BBIMOJHEHBI B
paborax [6-18].

Acummerpuio mpoduieit ppayHrodepoBbIX IUHUM MOXKHO XapaKTEePU30BAThH TAK¥KE METOIOM Kodh duiimenTa,
acUMMeTpuu. JTOT MeTos npuMeHsiics MHorumu. Mbl ormerum pabory Kocrbika u ero rpymist [8-10] 8 TAO
HAH Vkpaunsi, rae 06t onpeenenbl KoaduimenTsl acummerpun npodusiei okoso 130 dppayHrodepoBsix
sguHul cnaboit u cpenneit uareHcuBHOCTH. OH MOYyYHII, 9YTO C POCTOM HUHTEHCUBHOCTH CIEKTPAIHHBIX JIMHUN
K03 DUIMEHT ACHMMETPUN YMEHBIAETCA U JIJI CUJIbHBIX JIMHWI TPEBPAIIAETCI B HYJIb.

MpbI cunTaem, 9TO yMeHbIIeHHne KO PUITHEeHTa ACAMMETPUN C POCTOM CHJILI JTHHUN (PU3UIECKH HEOObSICHIMO
U, CKOpee BCEro, sABJIsieTCd OMuOKOi MeToaa kodddunmenta acuMmMerpuu mpoduiei JuHU.

OcCHOBHBIE HEJOCTATKH BBIMIEIEPEYUCTIEHHBIX METOJOB 3aKJ/I0YAlOTCs B TOM, 9TO acuMMerpus mpoduiieit
JIMHUH TOTJIOIIEHUsT ONMUCHIBAIACH KAYECTBEHHO, OTCYTCTBOBAJIA, BEJIMINHA, XaPAKTEPU3YIOMAs ACAMMETPHIO
Bcero npoduias GppayHrodepoBoit JUHAK W HEBO3MOXKHO OBLIO HCCJIEIOBATH CTATHCTUYECKYIO 3aBHCHMOCTD
acuMMeTpuu npoduiel GpayHrodepoBbIX JIMHUI OT ATOMHBIX U (POTOCHEPHBIX BEJIUUNH.

s pertennst 310i npobIIeMbL MBI IIPE/IJIOXKUIA HOBBIM KOJTMYECTBEHHBIN METO/, I ONUCAHUSA W M3MEPEHUst
acumMerpwuii poduieit dpayHrobepoBbix guanit [15-18]. Ijist 5TOro MbI BBEJIM HOBBIE pa3MepHbIE BEJIMIHHBI,
HUMEIOIIUe OnpeiefeHnble (hU3nYecKue 3HAYEHUs. DT BEJIUMYUHBI AI0T BO3MOXKHOCTH 0oJiee HOJApPOOHO W,
IJIABHOE, KOJIMYECTBEHHO XapaKTEPU30BATH aCUMMETPUIHOCTh Tpoduseil dbpayHrodepoBbIX JUHUI B CIEKTPE
CosHna 1 3BE3.I.

HOBBIII METOJ U3BMEPEHUS U AHAJIN3A ACUMMETPUM NIPO®WUJIEN JINHUN

st mcemenoBanus acuMMeTpun podueit JTUHWH MBI MTPE/IJIOKUIN HOBBIH KOJWYECTBEHHBIA METOM, W BBEJIH
HOBBIE pa3MepHbIe (PU3NIECKHE BeJTUINHDI, XapaKTePU3YIOe ACHMMETPUIHOCTD npodueii ¢ppayHrodepoBbIx
JIMHWA KostmgecTBeHHO [15—-18]. MeTos 3aKIII0UaeTcst B CIIeIyOIeM:
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Omnpenennm  cepesuny npodbuIs JHHEE HA yPOBHE HOMYMHUPUHBI AMj/9 W €epe3 Hero mpoBejem
nepreHAuKyasapHyio Kk ocu abcuuce (ocb AN) smnuio. asee Ha pUOIETOBOM U KPACHOM KDPbLIbAX IPOMhUILs
OIIpeJe/IMM TOYKU C OJMHAKOBOW OCTATOYHON MHTEHCUBHOCTBHIO T(AMN,;) u 7(AMy;). Bmecs Ay u Al
paccrogHus or ueHTpa upoduid aubuii Ha ybune R(AN;) mias (HHOJETOBOrO M KPACHOIO KPbLIbEB
COOTBETCTBEHHO. Bemmanmy

S(R:) = Adyi — A (1)

HasbBaeM auddepennua buoil acumverpueit. OHa XapaKTEepU3yeT ACUMMETPUYHOCTb MPOMUS JUHUU HA
JaHHOH rybune R(AN;).

3asucumocts §(R;) or R nokasbviBaer uaMenenue auddepennmanibuoil acuMmMerpuu ¢ TayOuHol mpoduis
1o BesiumHe u 1o 3uaky. [Ipu §(R;) > 0 acummerputo HasbiBaeMm (uosierosoit, upu §(R;) < 0 — KpacHoii, a upu
0(R;) = 0 npodusib JUHUM HA JAHHOI TIyOuHe OyIeT CUMMETPUYHBIM.

[Tnomans, obpasosanuyio 3aBucuMocTbio 0(R;) or R; OyseMm Ha3blBATh MHTErPAJIbHON ACUMMETPHEI.
OueBUIHO, YTO MHTEIPAJIBHYIO ACHMMETPHUIO AHAJUTUIECKN MOYKHO BBIPDA3UTH KAK:

Ro
A= / BRI R ~ S I3(R)| AR: 2)

O4eBuHO, 9TO OHA ONPEIEIAECT ACUMMETPHIO BCEro MPOMUIIs JTUHUN.
PazuocTh MOMTOXKUTENHHON U OTPUIATELHON JOIeii HHTEerpaJbHOl aCUMMETPUN

AN= > [0(R)|AR; — Y [6(Ri)| AR (3)

6(R)>0 §(R)<0

Ha3bIBAEM OCTATOYHON acuMmmerpueii. OHa MOKA3BIBAET MPEUMYIIECTBO (PUOJIETOBOM MJIM KPACHON aCMMMETPHIA.
Eciu AA > 0, to npeobiamaer duoseroBas acummerpusi, ecan AA < 0, To mpeobiagaer KpacHas
acummerpus, a ecin AA = 0, To 00e acCUMMETPUN UMEIOT OJUHAKOBYIO CHJIY.
Benuunny

Ay = 2 |5(f;;/)| AR; (4)

MbI HA3bIBAEM OTHOCUTEILHON acuMmmerpueil, rje W — skBuBasieHTHas mupuaa npoduis juauu. Ona
TTOKa3bIBAET, KAKYIO JIOJII0 COCTABJISAET MHTErpAJIbHASA aCUMMETPHUs OT SKBUBAJEHTHON IMUPUHBI JIUHUAM.
Ecsin monoxkuresbaas 1018 HHTEIPAIBHON aCHMMETPUN

Ay = > |6(R)|AR; =0, (5)
5(R)>0

1O npodWIb JIMHAKA [OJHOCTHIO XaPaKTEPU3yeTCs KPACHON acuMMeTpueil, a eciu OTPHUIATEJbHAA [10JIs
WHTETrpaJbHON aCUMMeTpHUU

A= > |6(R)|AR; =0, (6)
6(R)>0

TO NPOUIHL JIMHUK [TOJTHOCTHIO XapaKTepu3yercs: (PUOIETOBON aCUMMETPHeid.

Takum 00pa3oM, MPEIIOKEHHBI HAMU HOBBIA METOI JAeT BO3MOXKHOCTEH 00Jiee MOAPOOHO OMUCHIBATH U
HCCIeoBarh acummerpuio npoduieit ¢gpayrrodeposbix smnuit B cnekrpax Cosana u 3Be3n. B oramuwe
OT MeTOo[a OHCCEeKTOpa, B MPEIJIOKEHHOM HAMU METO/NE ACHMMETpHs Npoduiell JUHUN XapaKTepu3yercs
KOJIMYECTBEHHBIMU BEJIMIUHAMU, UMEIOIIUME OIPE/IeIeHHbIH (PU3NIECKUI CMBICIT.

OBCVY2XKJIEHUE

B macrositiee Bpems mpenoiaraercs, 9To acuMMerpusi npoduseii ppaynrodeposbix auauii B cekrpe ComHia
CBA3AHA, C NUHAMUYECKUMU mporeccamu B (orocdepe. Ecim 370 B meficTBUTEIHOCTH TaK, TO CUIbLHBIE JTUHUU
JIOJIXKHBI [TOJIBEPraThCs BIUSHUIO JUHAMUYIECKUX TPOIECCOB ropas3io cuiibuee, yeM ciaabdoie. [loromy, aro obaacru
obpa3oBaHus CUIbHBIX (DPAYHTO(EPOBLIX JMHWUIA OXBATHIBAIOT BCIO (orocdepy u [gazke JaCTHIHO HUKHIOK
xpomocdepy. Cradbie ke JUHUU 00Pa3yITCd B TOHKOM CJI0€ HEXKHUX obsacreit porocdepsr. CrenoBarenbHO,
ACHMMETPHS HA CAMOM JieJie JIOJKHA YCUIUBATHCA C yBEJIMYEHUEM CHJIbl JIMHUAN, 9TO W JAeT IPEJIOKEHHbII
HAMH HOBBIN KOJIMYECTBEHHBII METO/I,.

PesynpraTrel MHOrMX uccmemoBaresnieil 00 yMeHbIEHHH KOI(D(DUIMEHTa ACHMMETPHH C yBEJIHICHHEM
SKBUBAJIEHTHBIX IMTUPUH JIMHUNA MBI CAATaeM OmMuOOYHbIM. TodHee roBOpsi, STO OMIMOKA METOIa, KOTOpas He
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MOXKET YYUTHIBATH W3MEHEHWs 3HAKA acuMMerpun BHyTpu npodwuas jguuauu. Ha camom gesme, B mpemerax
npodusisi JAHHON JIMHUK ACUMMETPHsi MOYXKET HEeOJHOKPATHO MEHSATh BeJInduHy u 3HakK. [loaromy kKpacHas
aCHMMETPHS B OJHUX [VIyOMHAX MPOMUIIS INHUU MOYKET KOMIIEHCHPOBATHCA (PUOIETOBOM aCUMMETPUEi B IPYTUX
rrybunax. B pesysibrare acumMerpusi TpOMUis JTUHAA yMEHbIIACTCS, U JIaXKe aCUMMETPUYIHAs CUJIbHAS JIMHUS
MOXKET OKA3aTbhCsI MOYTH CAMMETPUIHOM.

B npengnoxennoMm HamMu MeTozie T0T (GAKT YIUTHIBACTC, T. €. TIPU OIPEICTICHUN HHTErPATHLHON ACUMMETPUN
npoduteit bpayHrodhepOBbIX JIMHIA CKJIAIBIBAIOTCSI MOIYIN €€ TIOJTOXKUTEIHHBIX U OTPUIATEIHLHBIX J0JIEH, a He
CaMU JIOJIH.

WNurerpanbaas u OCTATOYHAS aCHMMeTpuu mpoduiell JUHUN, KaK W CAEJ0BAJIO OXUIATH U3 (DUIMIECKUX
paccyK/IeHu#, 3Ha9UTEIbHO PACTET ¢ yBeIUdeHneM nHTeHcuBHOCTH auauii. C Apyroit CTOpoHbI, ¢ yBeInIeHTEeM
cpemueit 3bdEKTUBHON TIyOMHBI OOpPA30BAHUS WHTErPAJIbHAsS, OCTATOYHAS W OTHOCUTE/IHHAS ACUMMETPUU
npoduieil JIMHUN 3aMETHO YMEHbBIMATCA. JTO HAXOAUTCA B IOTHOM COOTBETCTBUU C PE3YIbTATOM 00
YBEJINYEHUN ACUMMETPUN C WHTEHCUBHOCTHIO JIHHUIA.

Hamm wccnenoBanms MOKa3bIBAIOT, UTO acCHMMeTpud mpoduneit ¢payHrodepoBbIX JMUHUA 3aMETHO
u3mensiercs mo aucky Cosaia. Xapakrep u BeJININHA U3MEHEHUS MapaMeTpOB ACUMMETPUHU 3aBUCST OT Ty OUHbI
npoduIs JUHAHN.
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