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Ill 8 pa6oTe 6bln npe.llnO)KOH MOTO.ll Bbi'IHCneHHII O.llHO'ISCTH'IHbiX COCTOIIHHil: 

SKCHSnbHo-cHMMeTpH'IHOrO ae<PopMHpOBSHHOrO H.llpa. npH STOM 6blnH C.llenaHbl 

aeKoTopble npa6nH)KeHHIII nosaonaawae cHnbHO ynpocTHTb pac'leTbl, 

0CHOB0i1 STOrO MOTO.llS !IBn!leTCII ,llHaroHanH3SUHII MSTpHUbl SHeprHHI 

npH'IeM B KS'IeCTBe 6a3HCa acnonb3y~TCII COCTOHHHH COOTBeTCTBy~wero no 

Macce c<Pepa'lecKoro aapa, cpeaHee aaepHoe none KOToporo _onHCbisaeTcH noTeH

uaanoM CaKcoaa-Byaca. 
. 121 

Ewe paHbWe ' . 6blnO nOK636HO, 'ITO BOnHOBble lPYHKUHH COCTOHHHil: c<Pepa-

'lecKoro a.lipa I o6pasy~wae ynoMHHYTbiil: BbiWe 6asac I MO)KHO npeacTaBHTb 

a aaanHTH'IeCKOM a·aae 1 acnonb3yH npa6nH)KeHHbl_il: · cnoco6 pac'leTa. CywecTseHHO 

T 01 'ITO STH <PyHKUHH 

nony'leHHbiMH 'IHcneHHO , 

C BbiCOKOil: CTeneHb~ TO'IHOCTH. cosnaaa~T C 4JyHKUHHMH 1 

0KasanOCb1 'ITO npK Bbi'IHCneHHH COCTOHHHil: ae<PopMHpOBSHHOrO 51.llp61 ne)Ka-

LUHX s6nH3H 9HeprHH CB513H 1 Heo6XO.llHMO Y'IHTbiBSTb snHHHHe COCTOHHHil: CMOWHOro 
: . 111 

cneKTpa COOTBOTCTBy~wero 00 MSCCe c<i:lepH'IOCKOrO H,llpa. 8 · pa6oTe STOT 

:a<P<PeKT y'IHTbiBSnCH nyTeM BKn~'leHHH B CXeMy HH3KHX .KB63HCTSUHOHSpHbiX yposHeil:, 

B HTore '6blna cocTasneHa nporpaMMa ana Bbi'IHcneHHH Ha 3 B M oaHo

'ISCTH'IHblx COCTOHHHil: ae<i:lopMHpOBSHHOro ll.llpa I cpe,llHee none KOTOporo OnHcbi

BSeTCH peanacTH'IeCKHM noTeHuaanoM I I pa6oTa~waa IICKn~'II!TenbHO 6blcTpo 11 

fi03BOnH~WSH nony'IHTb BOnHOBbie lPYHKUHII B aHanHTH'IeC KOM BH,lle, 

no:aTOMyl I!MeH B Bll.llY .llMbHeil:wlle npHnO)KeHI!H I .Heo6xo.lli!MO paCCMOTpeTb 

BOnpOC 0 TO'IHOCTH OfiHCSHHII COCTOHHI!il: B paMKSX ASHHOrO MOTOAa. 
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.[lm1 aToro cnenyeT cpasHHTb peayn~>TBThi, uonyqaeMhie no naweMy MeTony, 
. . 131 . 

c ananorli'IHhiMI! naHHhiMI! a pa6oTe HeMMpoacKoro 11 4enypnoaa , paapu6o-

TaawHx 6onee TO'IHhlll M9TOA, OCHOBBHHhlll Ha 'IHCneHHOM peweHll!f CllCT9Mbl 

All{j:l{j:lepeHUHBnbHhiX ypaBH9Hilll. 

§ 1. B K8'19CTB9 OCHOBbl AnH cpaBH9HilSI Bb!OepeM CllCT9My OAHO'I8CTli'IHbiX 
. . .. . . 131 

HellTpOHHhiX ypoBHell ne{j:lopMHpOBBHHOro Hnpa C A = 165 , paCC'IliT8HHJIO B 

npllHliM8H 3H8'19HHH uapaMeTpOB nnepaoro liOT9HUllana llpH6nll3liT9nbHO TBKHMll 
. 131 . 

:>Ke, KBK ll B , ll Bhl'lliCflHll aHeprllll ll BOflHOBble {j:lyHKUllll .liPll {3 "' 0 l!O 

121 
M9TOAy, OllllCUHHOMy B , l!OliY'I89M 0831lC. 

nocKOflbKY M9TOA Bhl'lllCfl9HilH liBflll9TCH npK6nli:>KeHHhiM, TO f ~ f I 

3H8'19Hllll SHeprllll OAHO'IBCTli'IHhiX COCTOHHlll! llpll {3= 0 cnerKa OTflli'IBIOTCll 

131 
OT T9X, KOTOpble l!Ony'leHbl B ( He'" 0,2 MaB ) • .[lnH TOl':.l, 'ITOOhl BhlliCHI!Tb 

TO'IHOCTb paC'I9T8 OAHO'IBCTI!'IHbiX COCTOliHlll! ne{j:lopM11pOB8HHOrO Hnpa, Mbl npe-

He6peraeM STOll MlfflOll p83Hl!Uel! II nonaraeM, qTO f (Ol TO'IHO COBli8A810T 

. 131. ~ I 
co aHa'leHRHMM, pacc'IHTaHHhiMM a E cTecTaeaao, 'ITP MaMeaeaKe sonaoshix 

{j:lyHKUI!ll llpl! TBKOM CABI!re aHeprlll! COB9pW9HHO Hl!'ITO:lKHO, 

npoli3BOAll paC'I~T OAHOitSCTI!'IHbiX ypOSHell B 38BliCilMOCTI! OT ne{j:lop~8Ulll! {1 
111 . . . 

no M9TOAy pa60Tbl C y'leTOM 1!3M9H9Hl!H Clll!H-op61!T8flbHOrO S38l!MOA91!CTBI!H 

~I . 
V ( f3 ) , nonyqaeM Cl!CT9MY Hei!TpOHHbiX yposHell, npaKTI!'I9CKI! nonHOCTblO 

s.o. / 131 
liOSTOpliiOWyiO CllCT9My, npencTasneHHyiO S • VfM910Wli9CH pa3fll!'ll!ll S 3H8'19HllliX 

aHeprHH 6onbWI!HCTB8 COCTOHHI!ll B0llll3H liOBepxHOCTI! ¢epMI! Upl! peanbHOI! ne-

{j:lopMBUI!l! ( {3 ., 0, 3 cocTaanHIOT a cpenaeM ., ( 0,2 - 0,3 ) Mas. Ta6n11-

UB l!nfllOCTpHpyeT 3TO COOTB9TCTBI!9, 

0TM9'19HHh19 OTKnOH9HHll MO:lKHO .C'Il!TBTb M8flb!Ml! no cnenyiOWliM npl!'ll!HSM. 

1. Mano OTHoweHMe cna11ra K aenl!'lliHe pacwenneHKH ypoaHll 

'1'. f m / I f : f I -. f m ( fl) I « 
2. CnenyeT C'll!TBTbCH c TeM, 'ITO napaMeTphi Hnepaoro noTeHuMana ne-

{j:lopM1!pOB8HHOrO.HAp8 MoryT OTfll!'IBTbCll OT ll8p8M9Tp0S AflH c{j:lepH'I9CKI!-cliM-

M9Tpl!'IHOro. S!Apa •. 0T'I8 CTI! 3Tl!M OOCTOliT9nbCTBOM OOl>HCHHeTCll OTnl!'ll!e aHeprllll 
131 . 

CBH31! H9'19TIIOrO HellTpOHB, OTM9'19HH09 S , OT 1!3M9p911HOit, AOCTI!rBIOWee l!HOr.!la 

1,5 - 2,0 .Mas. 

3. -803MO:lKIIOit npl!'ll!IIOA 119TO'IHOCTH nono6noro pona MOneneA HSnll9TCSI 

npenuono:>KenMe o TOM, 'ITO uapaMeTphl srnepnoro noTellnMana MMeiOT onHM 11 Te 
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.>Ke ana'leHI!ll nnn scex yposael!·, HeaaE 

. Til ct>epMM. B aacTonwee speMH 'aaaec1 

Hnpa, OTCTOHWI!X OT liOB9pXHOCTI!·. ¢ep: 

T90p111! C H91!3M9HHbiM liOT9HUI!8flOM C ' 

B 'IBCTHOCTI!,aTOT (j:laKT CTMMyn11posan 

( /51 l . r 
UOT9HUI!anos CM,, H8llpl!Mep, • 

STOll 30He, ouyCKBIOTCll ( l!ni! l!OAHI!MI 

SHA9Tb, 'ITO TO'IHOCTb Bhl'll!Cfl9HHH. l!O. 

l!M99T yKa38HHhiA liOpliAOK senl!'IHHbl. J 

cpeaaero nonn, CKOnb Obi cosepmeaaa 

KOppeKTI!p013K9, 

Mo~ao 6btnO 6bl npMsecTI! 11 np~ 

AOCTBTO'IHO, 'ITOOhl y6enl!TbCll S llp8K1 
Ill 131 .. 

l!O M9TOA8M II 

Bee cKaaaHHoe OTHOCI!nocb K ypo 

f -F 
3 Mas =:; f m 'S, f F + 3 Mas , 01 

H Hl!3K03HepreTI!'I9CKYIO '18CTb ero cne 

4To KacaeTcn yposHel!, pacnono~ 

TO K TO'IHOCTI! l!X onpeneneHI!H npenl>S 

KSK l!X ponb 13 Cn9KTpOCKOUI!'I9CKHX pac 

§2 • ,0'19Hb SB:lKHO llpOS9CTI! cpaE 

pacnono:>KeHHbiX a6n11311 :wsepxHoeTM <t 

ponb s TeopMI! srnpa. 

Ha p11e. 1 npMaeneHhl peayn~>Ta~ 

eOCTOHHIII! Hnpa e A 165: ( 1 i 18/2 

(1h 9/2) s/2.~/2,r/2; ( 1 h 11/2 )11/2 ; 

no oeH a6eu11ee OTflO:lK9Hbl 3H8'19Hl!H , 

KaanpaTbl KOa{j:l{j:ll!Ul!eHTOB eM9Wl!B8HE 

KOTOpb19 eOOTSeTeTBYIOT secy KOMliOH9 

TOHHMH. Kpllable uony'leHhi no aaweMy 
. . . i31 

TSThl. HeMMposeKoro H l{euyprosa 

P11e. 1 esHneTenbCTayeT o6 oTm 

enyqaes. · HeaHa'IHTenbHOe paexo:>KneHE 
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peaynbTSTbi, nonyqaeMbie no aaweMy MeTo.lly, 

131 
qenypaoaa , paapu6o-

locaoaaHHbilt Ha 'IHCneHHOM peweHH!i Cl!CTOMbl 

cpaBHOHH$1 Bbi6epeM Cl!CTeMy O.llHO'I8CTH'IHbiX . 
. . . 131 
A = 165 , paCC'Il!TaRIIYIO a 1 

TSKHM!! 

!! H BOnHOBbiO cpyHKUHH npH {3 a 0 .no 

npa6nli:>KSHHbiM, TO f ~ f I 

f3 a 0 - cnerKa OTnH'ISIOTCll 

( aa • 0,2 M-aa ) • .llm1 Tor·>, 'IT06bi BblliCHHTb 

COCTOSIHHlt ,aecpopMHpOBSHHOro ll.llpa, Mbl npe-

H nonaraeM, >tTo t col TO'IHO coana.llaiOT 

131 . n I 
B E CTOCTBOHHO, 'IT? H3MOHOHHO BOnHOBbiX 

HH'ITO:>KHO, 

ypOBHOlt B 38BHCHMOCTH OT .llOcpopMBUHH {J 

HOitTpOHHblX ypOBHelt, npaKTH'IOCKH nonHOCTblO 

131 
B • HMerowaecll paanH'IHll B aaaqeHHliX 

noaepxaocTH ct>epMH npa peanbHolt .ae-

., ( 0,2 - 0,3 ) M-aa. Ta6na-

C'IHTSTb MSnbiMH no cne.llyiOWHM npH'Il!HSM, 

aenH'IHHe pacwenneHHll ypoBHll 

napaMeTpbl ll.llepaoro noTeHuaana ,lle

'ISTbCll OT napaMOTpOB ,llnll ccpepH'IOCKH-Cl!M-

06CTOSITOnbCTBOM 06~SICHSIOTCSI OTnH'IHO SHeprHH 
131 -

B , OT H3MepeHHOit, .llOCTHrarowee HHOr.llla 

'IHOCTH no.ao6aoro po.lla MO.llenea HBnlleTcll 

ll.llOpHoro noTOHUHana HMOIOT O.llHH H TO 
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~e 3H8'10HHSI .llnll BCBX ypOBHelt, H038BHCHMO OT HX y.llaneHHOCTH OT noaepxHoc-• . . 

TH ct>epMH, 8 HSCTOlllUOO BpOMll H3BOCTHO, 'ITO nono:>KeH[[e ypoaaelt cicpep[[qecKoro 

ll.llpa, OTCTOllll."([[X OT noaepXHOCTH c:f>epMH HS 5-10 M-aa, onpe.llOn!IOTCll B p8MK8X 

TOOp!!H C HOH3MOHHbiM noTOHUHanoM C TO'IHOCTblO, He npBBbllUSIOlUOlt 0,5-1,0 M-aa, 

8 '18CTHOCTHt STOT cpaKT CTHMynHpoaan HccneD.OBSHHll C "npHMOHOHHOM HenOKanbHbiX 

( 151 > . n 
nOTOHUHSnOB CM., HanpHMep, • pH .llOcpopMSUHH Sl.llpa ypOBHH, ne:>K8lUH9 B 

STOlt 30He, onyCKSIOTCll ( Hn!I nO.llHHMSIOTCll ) K noaepXHOCTH c:f>epMH. HeTpy.llHO 

BH.llOTb, 'ITO TO'IHOCTb Bbl'IHCnoH[[SI nonO:>KOHHSI ypOBHel! y noaepXHOCTH c:f>epMH 

HMOOT yKS38HHbll! IIOp!l.llOK aenH'IHHbl. SlCHO IIOSTOMy, .'ITO niOOtl!l CXeMa ypOBHeli 

cpeJ]Hero nonsr, cxon& t5bi coaepme!lH.a oaa RH 6bma, aym.rtaeTCll a .rtononanTen&aoli 

KOppeKTHpOBKe. 

Mo~HO obino 6bl npaaecTH H .o.pyrae apryMeHTbi, o.o.aaxo nepeqacneHHblX 

.llOCTSTO'IHO, 'IT06bl y6e.llHTbCll B npSKTH'IOCKOli SKBHBaneRTHOCTH CXOM 1 nony'ISOMbiX 
Ill 131 -

no MOTOD.SM H 

Bee CKS38HROe OTHOCHnOCb K ypOBHSIM 1 pacnono:>KeRHbiM B HHTepaane 

f -F 3 Msa ~ f m '£ f F + 3 Msa , onpe.llenliiOUllfM OCHOBHblO CBOltCTB8 liD.pa 

If HH3KOSRepreTH'IOCKyiO 'ISCTb ero cneKTpa, 

qTo KacaeTcll ypoaaea, pacnono:>KeHHbiX 3HS'IRTen&Ho Bbiwe { · Rnlf HH:>Ke ) , 

TO .K TO'IHOCTII IIX onpe.o.eneHifll npe.ll~liBnliiOTCll MeHee :>KOCTKIIO TpepOBSHHll, TSK 

KSK IIX pon& B C[JeKTpOCKOIIH'IOCKIIX pSC'IOTSX, KSK 11p8BifnO, BOCbMa Mana, 

§2 • QqeHb BS:>KHO llpOBOCTif cpaBHIITOnbHbllt. aaanlf3 CTPYKTYPbl COC~OliH[[Jt, 

pacnonO:>KOHHbiX B6nH311 :waepXHOCTif ct>epMll 1 TBK KSK OHH RrpaiOT OllpO.llOnliiOUlyiO 

pon& a TeopRR ll.llpa, 

Ha pac. 1 npaae.lleHbi peayn&TBTbi pac'loTOB cTpyKTYPbi O.llHO'IacTR'IHbiX 

COCTOliHiflt ll.llp_a C A "' 165 : ( 11 18/2 ) ~/2. 7/2.9/2 ; 

(lh 9/2) 8/2,5/2,7/2; (lh 11/2 )11/2; (2! 7/2 ) t/2,8/2.~/2 ;( 2 f ~/2)\i ;(ap8/2)1i,8/2 

no OCH SOCUHCC OTriO:>KeHbl 3HS'IOHHll .llecpopMBUIIH f3 1 a no OCR Op.llHHST -

KBB.llpaTbl KoscpcpRnReHTOB cMewRaaliRll I a f 12 
( eM, cpopMyny Ct-0) a1.11 ), 

· KOTOpble coOTBeTCTBYIOT a·ecy xoMnoHeHTbl c onpe neneHHbiM · £ · a .llBHHOM coc

TOliHHR, KpHable nony'leHbi no aaweMy MeTo.lly. KpecTHKSMH o6oaH.a'leHbl peayn&-

. . . ~I 
_TBTbl HeMapoacKoro H qenypwaa • 

PRe, } CBif.llOTElnbCTBYOT 06 OTnH'IHOM COOTBOTCTBH_H .llSHHbiX B 6on&WHHCTB9 

cny-qaea, HeaHa'IRTenbHOe pacxo:>K.llOHHe aa6niO.llSeTCll RHOr.lla npH o<i:ea& 6on&woM 
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aHaqeHH_H necpopMauaa {3 it cocTaanl!eT BCero HecKonbKO npoueH'~:'OB. HcKniOiteaaeM 

l!Bnl!eTCll nHWb UOBeaeHRe npuMeCHOlt KOMUOHeHThi C f = 5 COCTOl!HHll (2£. 6/J li • 
3.a:ecb pacxoxcneHHe 38MeTHOe. npii'IHHOlt STOro l!Bm!IOTCll neTanbHble CBOHCTBa' 

lA /31.- - ( ) 
cxeMbl ypOBHelt. YJ3 pH C. 1 B BHt:lHO, 'ITO COCTOl!HHll 21 c/2 li H 

(3p
3
/t!i _.BeCbM8 6nH3KH H C poCTOM {3 B38HMOAelfCTByiOT Me:lKay COOOlt. 

-l 
.llnll annrocTpauaa sToro scpcpeKTa paccMoTpHM _ npenenbHbilt cnyqalt, 

Korna ypoBHH c oanHaKOBhiMH xapaKTepucTRKSMH (m ,IT) 6hiCTpo c6namaiOTCll, 
~ - /3/ 

a 38TeM ,• OTTOnKHYBWHCb • npyr OT apyra, pacXOt:ll!TCl!, Ha puc. l B 

TSKHMH ypOBHl!MH l!Bnl!IOTCll (lita/~ li H 3s ~ (llla/:i) a/2 H (2d 3j 2) 3/ 2 -• 

Ha puc. 2 ( BHHSY UOMeWeH cpparMeHT' cxeMbl C STHMH ypOBHliMH ) H 3 t:(8H8 

HX CTpyKTypa. 

- KaK a cnenosano oN<uaaTb, s6naaa TO'IKH • KBaannepeceqeHHll • npoacxonuT 

o6MeH ponl!MH- rnaBHbiX KOMUOHeHT, HanpRMep , B COCTOl!HHH 3s rnaBHOlt KOMno-

aeHTolt nocne • KaaaanepeceqeHHif 

COCTOll Hill! ( 11 ta/2 )li 

06MeH II npuMeCl!MII, 

- KOMUOHeHT8 -C 

CTSHOBIITCll KOMUOHeHT8 C f"' 6 1 a B 

f = Q, npoHCXOt:lHT TSKN<e IIHTeHCIIBHhllt 

HcHo, 'ITO B cneKTpOCKODI!'IeCKHX pac'!eTax Heo6xonuMo KoppeKTHO y'IHThiBSTb 

CTpyKTypy • KB83RnepeceK8IOWHXCll' COCTOliHHI!, pacnonoN<eHHhiX BOnH3H UOBepXHOCTH 

¢epMH, 

§3, HaKoaeu, npnBeaeM aaaqeHue MarHRTHoro MoMeHTa nnll llapa Yb
171 

He'!eTHhll\ HeltTpOH B COCTOl!HHH ( 3p a/
2 

) li ) B Ot:lHO'ISCTH'IHOM npu6nuN<eHHH 

p. = 69. B Ka'!ecTBe g 6btnO npii:Hl!TO Bhlpameaae g = Z/ A , Cornac-
13j R R -

HO B STOM cn:)''lae p..'" 0,68. Mbl BHt:lHM, 'ITO H anecb HMeeTCll xopowee 

COOTBeTCTBHG, 
I 1 2 4 I 

TaKRM o6paaoM, npennoN<eHHhllt HaMR MeTon ' ' , o6nanal! 6om.uutM 

6bi~TponeltcTBHeM ( pacqeThi npoH3BOt:ll!TCll npa6nu3RTenbHO B 100 paa OhiCTpee, 

- /3/ ) . -'I eM no MeTony , o6ecnequsaeT nony'leHae sonHOBhiX cpyBKUHlt oaHO'ISCTH'I-
1 

HhiX COCTOl!HHl\ B 8H8nHTH'IeCKOM BHae ) Up8KTH'IeCKH He OTnH'I8!0DlHXCll 
- ,!, ,._/3/ c - -no CTpyKTYP~ OT 't'YHKUH-'1 , _OOTBeTCTBHe CXeM SHepreTH'IeCKHX ypOBHelt 

Anll peanbHbiX 3HS'IeHHlt AeljlopMSUHH TaKJKe YAOBneTBOpHTenbHOe~ ITOSTOMY HaDl 

MeTOA MO~HO HCUOnb30B8Tb II B cneKTpOCKOUH'IeCKHX pac'leTaX, 

B aaKnroqeHae aBTOphi BbtpaN<aiOT npHaHaTenbHOCTb B.r.Conosbesy a 

H.M.nl!TOBY aa noneaHhle o6cyN<aeHRll. 

6 
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PyKoni!Cb r 

A = !65 

E 

Coc~oHHRe Pacqe~ [3] 

(1h%)%.-- -3,!4 - 3,3Y 

(2foh.)%- -3,75 - ~~,I? 

( ~ PJ~).,,&- -4,~U - - 4,80 

( 2[%)~"- -~~, 70 ' - 5,05 

{1 i,3/2)g~+ --4,75 - 4~82 

( f t' !Sfz);Jh+ -6,25 - 6,35 

( 2f:;iz}f.z- -6,40 -6,68 

(I h%);4.-. -6,so ~6;56 

(:3pJa_)~: -7,45 -7,68 

{ffsh).!J+ ~7 ,50 -7-,80 
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8 cero aecxonbKO npoueH'l,'OB. 11cxmo'!eHIICM 

f = 5 COCTOl1HIIl1 ( 2£. /) , 
~ 2 li 

STOrO l1Bnl1IDTCl1 A9T8nbHhl9 CBOfiCTBa 

'ITO COCTO.IIHIIll ( 21 ~~2) \i II 

B3aHMOJ:tefiCTByiDT M9)1(AY co6oll. 

paccMoTpHM . npeaenbHbill cnyqaft, 

, ") 6b!CTp0 c6nii)I(aiDTCl1, 

t 

/31 
apyra, pacxoAllTCH. Ha p1Ic. 1 B 

_,4 

3s ~ (llta/:il a/2 II ( 2 da/2la/2·. 

T CX9Mhl C STIIMII ypOBHllMII } H 3 aaHa 

• KB831III9pece'!9HIIl1 • IIpOIICXOAIIT 

COCTOllHHII 3s rnaBHOft KOMIIO-

cTaHOBIITCll KOMIIOH9HTa cf=6 , a B 

f = 0, npoiiCXOAHT TaK)I(e HHT9HCHBHblll 

paC'!9T8X He06XOAIIMO KOppeKTHO Y'IIITbiBaTb 

COCTOllHHI\, pacnonO)I(9HHblX s6nii3H IIOBepXHOCTII 

MarHIITHOro MOM9HT8 Anll l1Ap8 Ybl7l 

ai2 l li 
} B OAH0'18CTII'IHOM 11p1I6nH)I(9HIIII 

llpUHllTO Bb!p8)1(9HIIe g ., Z/ A • Cornac-
R . 

'ITO II 3A9Cb HM99TCl1 xopowee 

I 
, o6naaa11 6ollbmHM 

11pii6nii31IT911bHO B 100 pa3 6hlCTpee, 

) llp8KTH'l9CKII He OTIIII'!a!OWIIXCll 

CXeM SHepreTHqeCKHX ypOBHefi 

nosTOMY Ham 

ecKHX pac'leTax. 
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A = !65 f3 = 0,28 

E E 

COCTOSIHHe Pacqe:r [3] Uoc:rosHHe· Pacqe:r [3} -----
{1h%)9f.t.- -3,!4 - 3,3Y ( 1i,3fz)*+ -u,32 -8,44 

(2fok)%- -3,75 - ~~,!7 (fIt 11;j 'ffb_ ,. -0,40 -C.,67 

(~pJ~)3~- -4,!:>U - L+,80 (2{.,h)%- -13,65 -8,9! 

(2[%)~-- -~~, 70 - 5,05 (It',*-) :i + -8,25 .:9,!4 

{ 1 itJh)9,G,+ -4,75 - 4~82 (fh9f2).r;;- -8,95 .,.9,06 
( 1 t" tsJ2);h+ -6,25 - 6,35 (Js}rz+ -!0,30 -!0,5!' 

( 2[-?/z)Sf.z~ -6,40 -6,68 (2dJtf)3h_+ -!0,32 -!0,57 

( 1 h%);&_- -6,50 ..;6;56 (2{*-J rz- -!0,40 -!0,65 

(:3p:Jh)~~ -7,45 -7,68 ( fh~) 34.- -10,65 -!0,73 

( fils~:z.).!J.+ -:-1 ,5o -7;80 { 1 h/l~z)%.- -II,OO -II,09 
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