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3aepraa (2 P~ lS) -nepexo.nos OTpanaTOJibRhiX MJOOHOB B MeaoaToMax paanH'IRbiX 

HASP i5bll1H TW8TOJibRO H AOBonbRO DOAp06Ro H3M8 p 8Rbl B HOCXOJibKH X pa i50Ta X/ l-
4

/ • T eope

/56 / 
TH'Iecxae pac'leTbl Kpe'IKo u riycTOBanosa ' , B bmonueRHble aa ocaose cPePMHeacx o'l! 

Mo.nerut o.naoponaoro pacnpenenellHa anettTpn'lecxoro aapUAa B BApe c napaMeTpaMH , 

nony'leRHhiMH aa naaablx no pacceSUlnlO aa aux anex Tpoaoa, a T aKJKe paC'IeTbi rianaTa
17 1 

a o 6 m eM naiOT xopomee cornacae c axcnepaMeRToM. TeM ae M e aee, p!Ul axcnepu MeRTa Jib-

HbiX 3HB'IeRHll E(Ka) - aaepruu (2P-l S) - nepe xonos aaMeTRO OTliH'Ian cg OT TeopeTB-

'lecxax pacqeToB. KpoMe Toro, aa6n10nanocb pacxo~eaae peaylibTa TOB B H3MepeRHRX 

paaablx BBTopoa. B cagau c s THM RaMH 6blnu npoaeneabl H3Mepeaau E ( Ka ) B aToMax , 

aa'IHRBB OT cepbl no JtalibnuB, Bltl110'18B raaoo5paasblll apr os, u a x p oMe. 

MeTOAHKB uaMepenl! 

ripu TO'IBOM 113Mepeauu aseprul! MeaoaTOMHbiX nepexonoa a HApax c noMom&IO NaJ 

Cl1HBTBl1liiiDBOBROro raMM&-cDOJtTpOMeTpa R8PBAY C 06bl'IHbiMB ljlaKTOp8MH - npel!ljl BCell 

8DD8PBTYPbl CO Bp8M8H8M B ee BOliBReAHocTb - DpBXOABTCH eme Y"'HTbiB8Tb B CM8W8BH8 

DOliOlKOHHH ljlOTODHKB B 38BBCBMOCTH OT 3arpy3JtH 1tpHCT8l1l18. rlpHMe BOBHe CHCTOMH CT86H-

l1H38DBH yCHliOBHB C ODOpoll B8 p8AH081tTHBBbll! HCTO'IBBK Hliii H8 CB 8TOBY10 
• BCliblWKY 

ycTpaRBOT ,!lpel!ljl BDD&paTypbl H B 06bi'IHblX ycliOBHJlX - CM8W8RHO ljlOTODHX8 OT aarpy aKH. 

TaxaM cnoco6oM npoaeAOHbl npenuaaoanble H3MepeBHst aaeprau Maorax raMMa- nepexonos
181 

CasxponaxnOTpOR SIBnSJeTCst, onaaJto, HMnylii>CHbiM KCTO'IRHKOM aany'leHas, a anecb 

senocTaTo'IRO opueBTHpoBaTbCst Ton&Jto aa HHTerpalibsyiO aarpyaKy xpacTanna. B CB~B 

C 9TBM, B OTliB'LHO OT npyrHX pa60T0 H3M8p8BBO 9H8pr'HB M830p8RTrOROBCKBX liOpeXOAOB 

MlOOHOB H8MH npOH3BOAHl10Cb lipH OAROBpOMOHHOll peraCTp8DBB r'8MM8-KBBRTOB OT K8liB6po

BO'IHOrO BCTO'IHHJta B npenenax AliHTen&IIOCTH BMnylibCa 'I&CTHD OT ycxopaTena. Onnospe 

Menaast 38liHCb CliOKTpOB K8liHOpOBO'IBOrO H M830pORTr'OROBCKOro B3ny'IORHH Dp0H3BOAB

l18Cb DpR OAHHOA CHCTOMO perBCTp8DBB .B p83Hbl8 Y'IBCTKB DBMSITH 8H8liH38TOpa, 'ITO 

DOBblW8l10 HBAOlKROCTb H3MepeBBII. 

s 



3xcnepaMeBTanbaaa annapaTYPa B xana6poao~hle B3MepeHHH 

8 OnhlTSX HCnOnh30B8RCSI " "'BCThll! ny"'OK MIOOIIOB, BOIIY'l89Mhlll C nOMOIIlhiO MlO-M93011-

HOro TpaxTa
19 1 

OT caaxpoiiBxnoTpolla Jla6opaTopaa smep.llhlX npo6neM OIUHI. 

f&OMeTpBR OUbiT8 B 6nox-cxeMa snexTpOHBKB npaBeAeHbr aa pee. 1. C'IOT'UIU 1, 2, 

3 B 4 BhlllensutB OCTSHOBXH MIOOHOB B MBW9HH. Me3opeBTr&HOBCXOO H3liY'l91lB9 perHCTpB-

posanOCb C"'OT"'BEOM 5 C KpHCTannoM NaJ , BM9BWHM liHHBIIIlb!O p83Mepb1 /) 76 X 76 MM. 

0AaoapeMeHHOCTb nocTYnneaasr KBaHToa MeaopeHTreaoacKoro B3nY'leHasr, 3aperacTpapoBAH

BblX C'tf.9T'IBltOM 5, C OCTa..BOBlCSMB MIOOHOB B MKW9Hil BhiJJ.BnsutaCb CX9MOA cosnaa.eaHA: '8", 

KOTOpag HMena BpOMSI pa3p9W9HHSI 2r -60 HCeE. 

Ha ae6onhwoM paccTOSUIBH oT xpacTanna NaJ BH9 BY"'X8 CTOSJn C"'OT"'HX 6 C MB-

n&HbXBM nnaCTB'l9CKRM CllRHTHnliSITOpOM, 88 KOTOpOM 38KpennsmCH Kana6pOBO'lHhtll BCTO'f

HHK. 8 K8'19CTB9 K8 RH6pOB0'1Hb!X Bhi6Hp8rutCb HCTO"'HRU 6eTB-H3ny'leBHH, ll810WR9 nepe

XOLihl H8 B0315ylK.IleH!lbl9 ~pOBHH llO'l9pHHX smep C nocn&AYJOIIIIIM 6htCTpb!M nepeXOilOM B OC

HOBH09 COCTOSIHHO. 6eT8-'18CTHilbl perHCTpHpOB8nHCb C'l9T"'HKOM 6. JlonOnHHT9nbH8H CXOMB 

COBIT8ll.9HKA "6', t'51UI3KSSI no BCBM X8p8KT9pHCTHKSM K CX9M9 "8.', IT03BOnH1IS BbiJl9nHTb 

cny'18H 6 9 T8-r8MM8 COBll81l9RHil B C'19T"'HK8X 6 H 5 (Naj) 

Cara8n c ABHOAa ojloToyMHOlKHTensr C'19T'lHK8 5 ycnnnBBncsr npoMbltllnenabiM cneKTpo

MeTpn'lecKHM ycnrutTeneM YHC-2, I!MeJOutHM <jlpoaT napacTaHHH 0,5 Mxcex. JlayxnonHpHbtll 

nMnynhc c BhiXO/la ycnnaTenH nocTynan aenocpeACTBeHHO · 88 carH81Ibllbiii BXOil 256-K8H8nbHo

ro 8118nH38TOp8/lO/• n8MSITb 8H8liH38TOp8 6btn8 p836HT8 88 LIB& rpynl!ht no 128 K8H8liOB. 

3TO ll8BanO H8M B03MOlKHOCTb C noMOUlb!O CHCTOMbl B89W89PO ynp8Bn9RIIH B9CTH OllROBpe

MeHayro B R938BHCHMY!O 38nHCb llBYX cnel<TpOB HMnynbCOB. 

06Ul8SI• nOCH91lOB8TenbROCTb p860Tbl sneKTpORHKH 6hln8 cneAytOWeil. J1pB COBn81l9RHH 

no apeM&RH raMM8-KB8HTa, 3aperacTpapOB8HHOro xpncTannoM NaJ , C OCTSHOBK:OA: 

MK>OHS B MHW9HH CX9M8 COBIT8Jl9HHA "a" Bbip868TblB89T .[188 RMITY1IbC8. 0.llHH 83 HHX 

'lepe3 cyMMaTop nocTyn8eT aa rnaaHblli BXOil BHewHero ynpaaneHHH aH8nH3aTopa H pa3pe

tllaeT npOBeCTH 8H8nH3 8MfinHTYilbl BMnynbC8 CO C'l9T'lHI<8 5. Jlpyroi! CHPHan CO CX9Mbl 

cosna.neHHR" "a" o.nsoapeMeHHO c nepabiM nocTyrraeT Ha nononHaTenbHbill axo.n saewnero 

ynpaaneHn!l aaanaaaTopa H p83pewaeT aanoMHHTb aHana3npyeMhlil HMnynbc so aTopoi! 

rpynne naMSJTH u3 128 xaaanoa. 6eTa-raMMa coan8LieHHe cnrnanoa C'leT'lHKOB 6 H 5 (NaJ) 

OT KanH6pOBO'lHOPO HCTO'lHBK8 npHBOilHT K Cpa6aTb!B8HHIO CXOMhl COBll8LI9HHil '6'. J1MnynbC 

c ee BhiXOAa 'lepe3 cyMM8Top nocTynaeT Ha rnaBHbti! BXOLI aaewaero ynpaaneHnH aaana3a

Topa. H8 LIOnonRHTelibHblil BXOil BHewRero ynpaaneHHH npn 9TOM HH'lero ae noAaeTC!I, 

'ITO oaaaqaeT, 'ITO aaanH3BpyeMhiil nMnym,c 6ylleT 3anoMHH8TbC!l B nepaoi! rpynne 

naMSITB H3 128 Kaaanoa. B xa'leCTBe onopHbiX HCTO'<HHKOB npaMeaHnac>. Na22 a Sc 46. 

B 6oHbWHHCTBe CliY'189B ucnom,aoa8ncsr Na22 , aatOWHli LIBe xopowo pa3AeneHHhte 

4 

raMMB-rutiiHI! - 1274 
/ 8/ 

X9B 

nHCb cna6hlMII , "'TOOhl He O'I< 

NaJ . PaccTOSJHBe MelKJly 1 

38BBCB B nHMSITb 8H8rut38TOp 

11cnOJib3oaaue 6eTa-raMM8 < 

cneETp E8rut6pOBO'lHhlX raMMI 

3ane ycxopaTenH. 

BnaSUIHe HMnynbCHoro x 

H3y'lanocb OTilOnhHO. Jlng 9T< 

88 TBK, 'ITO cneETp K8rut6pOB 

nBMSITH 83 128 K8H8nOB B MO 

BTOpyJO - B MOMOHTbl naya. ( 

OTHOCHT9nbHO Apyra npHMepH• 

3anHCb nocTynaawax caraano: 

HMnylibCB '18CTHil OT yCKOpHT• 

Heo6XOLIHMO eme pa3 0'1 

BO"'ROrO HCTO'lHHK8 H HCCli9Jl3 

H O nOil8BR9HHhlM s¢¢eKT HeCT 

MORRO npoXOilSIT 'lepe3 o6mal! 

KOR'18SI HX COpTHpOBKOII no J<. 

KO HS TO, 'IT06hl CX9Mbl COBIT 

H Oll.HHSlCOBoe cornacoaaHae n 

cnyqae nanuruae 'xopowee " a 

perRCTpanRa Hel<OTOpb!X y'lac~ 

KpaTRbte BOBTOpBb!e H3M9peRB 

B OCnpOB3BOilSITCSI C TO'IHOCTbK 

HM810lll8HCSI B03MOlKROC7 

aaann3aTopa o6ner'laeT npoae 

CaH3aao sTo c TeM, 'ITO LlnH 

raMMa-nnann. Jlanbaeilw8H aK 

'189T1 Oll.H8K01 38TP~llH9HHH, C 

H HX B3BHMHbiM nep9KJ)hiTB9M. 

CfiOKTPbl OT p83Hb!X HCTO"'HHK• 

naM!lTH BMnrutTYLIHOPO 8H8nB3i 

HBMH .a.nR HCTO'IHHKOB Na22 

naReABOCTh CHCT9Mbl 1 He 



<epeHBH 

.S9Mhlll C nOMOIIU>IO MI0-11<93011-

npo6neM 0115111. 

lllhi Ha pile. 1. C'leT'lBJ<B 1, 2 , 

aoaCJ<oe 113ny'lel!lle perBcTpll

:aell.ah!e pa3Mephl 6 76 x 76 MM. 

a3ny'1:9HHH, 3aperacTpHpoBall

lliB.Cb CXBMOA COBU8l:t9HliA 'a', 

y'{K8 CTOM C'l9T'lliK 6 C M8-

nnHnCH J<anH6pOBO'lHb!l! JICTO'l-

ra-113ny'leHBH, naJOmHe nape-

1M 6hiCTpbiM nepeXOllOM B OC

:oM 6. JlonOllHHT9nbH8H CX9M8 

~ "a", rro3nonSllla BhlnenHTb 

neg rrpOMhiiiinBHRbiM cneKTp~ 

H!l 0,5 MKC9K. Jlayxnon!ipHbiil 

carnan&Hblll axon 256-Kaaan&Ho-

nae rpynnhi no 128 KaHanoa. 

'0 ynpaaneHBH B9CTH OAHOBpe-

cnenyromell. Tip11 coananeHIIB 

>M Naj , C OCT8HOBitOA 

HMnyn&ca. On1111 B3 HBX 

aneHIIH aHanll3aTopa H pa3pe

Jlpyrolt CllrHan CO CX9Mbl 

nHHTenbHblt\ BXOll BH9lliH9rO 

lMbll! IIMnyn&C BO BTOpOI! 

reanoa C'l9T'liiKOB 6 H 5 ( N a J) 

!Mht coanaaeHuA •5•. YIMnynbc 

.Hernaero ynpaaneHJHI aaanu3a-

:-oM HH'Iero He nonaeTCH1 

HTbC.II B nepaol! rpynne 

>HMeegnacl> Na22 11 Sc 46. 

ae xopowo paaneneHHhte 

. 
I 

/8/ 
raMMB-Jli[IIKR - 1274 lt9B B 8HHBrHllSIIUIOIIByiO - C 8KeprKell 511 lt9B. J1CTO'lJIJIItll Bhll51!p8-

llHCb cna6hlw:K , 'IT06hl 11e O'lellb Cllm.BO nononl!aTen&IIO yaenB'liiBaTb 3arpy31tY KpacTanna 

NaJ PacCTOHIIlle Me:Klly IICTO'lDitOM H KpllcT8JUIOM non6apan0Cb Taltoe, 'lT06hl cKopOCTB 

38n11CH B naMllT'b 81181lB38TOpa Cn9ltTpOB 113M9pS19).(0rO H 1<81IBf5pOBO'li!OrO 6blnll 6n113J<II. 

11cnom.aoaaHBe 6eTa-raMua coananeHJLII n03BOllSUlO nony'laTb 11a 811anll3aTope 'lHCThlll 

Cn9KTp J<anH6pOBO'lllhiX raMM8-nHIIHII npB llanJI'lHB 6onbmoro ~0118 B 9J<Cn9pHM9HT8nbHOM 

3ane ycxopaTenH. 

BnHHHHe HMnyn&cHoro xapaKTepa ~Hoaoro H3ny'leHHH Ha nono~eHHe ~OTon11xoa 

B3yqanOCb OTll9llbHO. JlnH 9TOrO CX9M8 BH9WH9rO ynp8Bn911BH aH8nB38TOpOM 6b!ll8 H3M9119-

H8 Tal<, 'ITO CneJ<Tp KanB6pOBO'lHOrO HCTO'lHJIJ<8 Na~ 311nBChiB4llCSI B nepay10 rpynny 

naMHTB H3 128 J<aHanOB B MOM9HThl HMnyn&COB TOK8 'l8CTHD; OT CBHXpOnBKnOTpOH8 0 8 BO 

BTOpyiO - B MOM91M'bl nay3. 0x:a3anOCb0 'lTO B 9TBX yCJIOBBSIX ~OTOnBJ<B CllBHI!yThl Apyr 

OTHOCBT9llbHO npyra npHMepHO Jill 0,5 npOD;9HT8. TIOSTOMy BO BC9X pa60'lBX H3M9p9HIIHX 

38n11Cb nOCTynHBWHX CllrHBllOB B n&MHTb 8H8nH38TOpa npOB0llBn8Cb TOllbKO B MOM9HT 

HMnyllbCa 'l8CTBU OT yCKOpHTeng. 

Heo6xonHMO eme pa3 OTMeTBTb, 'ITO onHoapeMeaaaH 3anHCh raMMa-nBHBll KanH6po

BO'lnoro IICTO'lHHK8 H IICCnenyeMoro Cn9KTp8 HBnH9TCH O'l9Hb nOll93HOH. 0K83biB89TCH 'CHnb

HO nonaaneHHbiM 3~9KT H9CT86HllbHOCTH annap&TYphl, Tal< K8K BC9 raMM8-KBaHTbl OAHOBpe-

MeHHo npoxonBT 'lepe3 o6mal! Tp8XT, H8'1HH&H c KpHCTanna NaJ , ycaneHHR curaanoa a 

KOH'l8H HX COpTIIpOBJ<OII no J<8H&n8M 8H8nii38TOpa. 3neCb By~HO o6pamaTb BHHM8HH9 TOnb

KO H8 TO, 'lT06bi CX9Mbl COBn81l9HIIII 'a' II '15" HM9nH OllHH8J<OBDI!I Bp9MH pa3p9W9HHH 

H OAHH8KOB09 COrnaCOB8HH9 no Bp9M9HH npHXOilffiUHX H8 HX BXOllbl CHrH&llOB. B npOTHBHOM 

cnyqae H3nHWH9 'xopomee• Bp9MH p83pemeHHH M0~9T npHB9CTH K na)l9HHJO 3~9KTHBHOCTH 

perHCTp81lHH H9KOTOphiX Y'l&CTKOB cneKTpa H, Tru<RM o6pa30M, K ero IICK8~9HHJO. Mnoro-

Kp8THbl9 nOBTOpHb19 H3M9p9HIIH, BhlnOnH9HHbl9 B p83Hbl9 llHII, nOK838llH, 'ITO peaynbT8Tbl 

BOCnpOR3BOilHTCH C TO'lHOCTb!O 2•10-3. 

i1M9JOW8HCH B03MO~OCTb OllHOBp9M9HHOli 38niiCII aMnniiTYilHSX cneKTpOB B llB9 rpynnhi 

aHanll3aTopa o 6ner'laeT npoaepxy n11HeiiHOCTII annapaTypbl a pean&llhiX ycnoBIIHX onhiTa. 

CaH3aHo &To c TeM, 'ITO nnH xanH6poaKH s:y~Ho 38niiC8Tb, Kru< npaaano, 3-4 penepHbie 

raMMa-nHHHII. Jl&n&Hel!maH 81<J<yp8TH8H paCWIIWOBJ<8 T8J<OrO CyMM8pHOro cnexTpa BCTpe

'189T, OAH81<00 38Tp~AH9RHH, CBH311HHbl9 CO CnO~biM X8p8J<TepOM CII9KTp8 K8~llOI! niiHHII 

H HX B38HMHbiM rrepeKpbiTH9M. C DOMOWb!O ~e npOCTOI! ynpaanmomel! CIICT9Mbl raMMa

CD9KTpbl OT pa3HhiX IICTO'lHHKOB MOryT 6b1Tb OllHOBp9M9HHO 38DBC8Hbl B p83Hb19 rpyrrn&I 

naM.HTII aMnnHTYAIIoro aHanH38Topa, '!TO RCKlliO'laeT B38BMHbte noMeXH. TaK 6bmo cnenaHo 

118MB nnH IICTO'lHIIKOB Na ~ II Sc 46 
• 

nHeel!HOCTb CHCT9Mbi, H8'IIIH8H C yCHnHT9nbROrO Tpiii<TB, npoaepM8Ch T8J<~e C no-

5 



MO!llb!O p TyTBOrO reaepaTopa TO'UIOl! HMIIllBTyAbl ( NZ - 250), D03BOn.IIBUl&rO np0BOAJI"1'1o 

rpa eyspOBKY C TO'lBOCTbiO llO 0,1 %. 

Ot5mag aenaaellaocT.b scel! CBCT&Mbl ae npeablwana 0,5 npouerra. 

Pe3ynbTSThr B3MepeRBll 

3aepraa (2P-1 S) -nepeXOllOB MIOOR08 o n pe)lonsnse& 8 aToMax S , d , AI , K , Ca 

a Cr • Tonruaaa Maweael! (KpoMe aproaa) Bbi5spanacb paaaol! 3-5 r/cM
2

• B onbiTe c xno-

pOM HCDOnh308anacb MHW9Hb B3 Lid a c KanaeM - H3 KOH.I13Mepeaa• aaepraa 11epe-

XOll08 M!Ooaoa 8 aproae BbiDOnaeabr co cneuaanbaol! ra3o8ol! MllW9BhJO. nasneaae ra3a 

H3M9HSI1!0Cb OT 80 llO 10 HTM, nng KSlKJlOl! MHW&HB OblllO CA9DHHO OT 3 AO 11 C&pHJ! H3Me

peHHll . H3MepeHH!I npoaoAanach 8 pa3Hble ABH. Ka>K)laB cepaa s:a6apanach oKono 20 MBJI)'T. 

0CHOBHH!I npo6neMa DpH o6pa60TKe nony'leBBb!X CD91tTpOB - AOCTSTO'IBO KOppeltTBO 

BhiJlenHTh <jloTonaK. Cnoc~6, npaH!IThrA HHMB, aaanora'leB pa60Te
131 

a aarnHABO )leMOBCTPB

pyeTCSI aa pacyaKax 2 a 3. Mbr JlyMaeM, 'ITO npa B3Mepeaaa saepraa raMM4-K84HT08 c 

noMOIUb iO KpacTanna Naj B aameM cnyqae 6onee rpOM03AKB9 cnoco6bl o6pa60TKB 9A84 

na CHnbHO noabiCSIT TO'lHOCTh pe3yn~>TaToa. Ba>Kao, 'ITO nono>Kea a e Kana6po8 0 'lRbiX raMMa

naaail H peBTreBOBCKHX nepeXOJl08 onpe)lenSinOCh OllBBHKOBb!M CDOCOOOM. npaBAB, peaTre

H08CKH9 c neKTpbl nepeXO)lOB OTpHUHT9)1hBb!X MIOOBOB B STOMHX HMeiOT CyiUeCTB9BBO 6onee 

c no>KBYIO CTpyKTypy. TaK
1 

y XpOMa HHT9HCH8HOCTb Bb!CWHX nepeXO)l08 COCTSB)1!19 T OKO)JO 

30% acex nepexoAOB. BKnaA 3 THX nasal! rpy6o oueaaaancSI a Bbi'lBTancSI. nocne Bblllene

HHSI 'IHCTOPO <jloTODHKS Ka -nHHHH, ueaTp TSI>KeCTB ero BHXOABnCSI C nOMOillbiO OObl'lBOl! 

MBT9MHTH'l9CKOil npoueJlypbl , 

Pe3ynbTHTbl OTJl9nbHbiX cepal! R3MepeBHi\ E(K) Co6paHbl 80 BTOpol! KODOBKe Ta6na

Ubl 1. B TpeTboil KonoaKe llBB cpeJlBeKBa)lpaTH'lBbril pa36poc 3Ba'leHail a a epraa oT cpeAHel! 

aena'lHHbl _ o , a a 'laT8epToli - nonpaaKa aa aenaael!aocTb aaana3~Topa - 8 • Bee 

aenH'-IHHbi npHD9ll,9Hb1 B K3B. 

Y'lHTbi 8BSI 3 HepreTH'le CKoe pa3peweaae aawero KpHCTanna Naj , TO'lBOCTb rpa<jla'le-

CKHX pBC'le TOB, TO'lHOCTh Kana6p08KH WKHDbl BHBnB3BTOpa H peanhHbll! pa36poc cepal!, TO'l-

HOCTb H3Mepeaall a a e praa E(Ka) Mbl oneHHBHeM OKODO 0,3%. CTBTBCTH'leCKBSI TO'lHOCTh 

HH)lHBHllYHnbHblX H3Mepeaai\ 8b1COKS!I H 8 OKOH'lBTenbHYIO OWH6Ky BKDS)lS Be AB&T, 

0KOH'l4TenhHble pe3ynbTSTbl H3Mepeaali 3 BeprHli nepeXOA08 MIOOH08 B STOMBX npeJl

CT8BDe Hbl 8 T 8 0DHUe 2 C08M9CTHO C 3KCDepHM9BTBDbHblMH )lSHHblMH llPYPHX pa60T H Teope

TH'1 9CKHMH pac 'teTaMH. Ballao, 'ITO pe3ynhTSTbl aacToruueil pa60Tbl a pa60T
13

•
41 

x opowo 

cornacyroTCSI Me>Klly co6ol! a c TeopeTa'leCKHMH pac'teTaMa. Xo'teTcSI, OllH8Ko, o6paTHTb 

BHHM8HH9 1 qTQ B H8CTORW99 Bp9MR 3 KCnepKM9HTanbH8H TQqHOCTb onpeneneRHH 9H9pPBH 

M930p9HTPeBOBC KHX nepeXO)lOB rrpeBbiWS9T TO'lHOCTb pBC'l9T08 0 I<OTOpBSI Be ny'!we 0,5% 
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• orpaBK'l&Ka aeonpeJleneaaocT. 

Slllpa, DOIIY"'&IlHWX H3 ODbiTOB D 

6onee nenecoo5pa3RO B aaCTOR 

llR3a ABJlllbiX 110 3.lleii:TPOBBOW. 

ltOTopble B ASllbB&l!meM ner11:0 

3ne MeRT 

s 617,8 51 

Cf 572,9 57 

Ar 
643,2 64 
640,3 64 

K 708,1 70 

Co 781,9 78 

Cr 1083 10 

-
x) 

nn11 J[B)lHOp08ltB BCD~ 

8 OCTSllbHbiX cny'la HX Na 22-

3neMeBT 3Ta pa60Ta n) 

s 517,6;t.1,5 

cf 573,l;t.l,7 

AI 642,5;t.l,9 

K 708,8;t.2,2 

Co 781,7;!J,3 

Cr 1086!)3,2 

1. C.S. Johnson, E.P. Hinc 

2. H.L. Anderson, C.S. J ol 



ll03BOruiBUI&rO IIJlOBOIUl'l'to 

•Oll&B:Ta. 

:>Max S , d , Ar , K , Ca 

t 3-5 r/cM
2

• B on~T9 c xno-

f.i1SM9p9HHB 9HeprHH nepe

MBlll911hiO. Jlasnes:ae rasa 

as:o or 3 no 11 cepaa asMe

aaiSapanacb oKono 20 MHRyT. 

- AOCT8TO'IHO KOppeltTIIO 
/ 3 / 

'9 H 118rllHAHO A9MOHCTpl!-

•H&prHI! raMM8-I<BBHTOB C 

e cnoco6bi o6pa60TJtl! &ABB 

•HHe I<Bil1!6pOBO'IHbiX raMMB

:IIOC060M. npaBAB, peHTre-

HMe~ cymecTaeHHO 6onee 

~xoaoa cocTaanneT oKono 

~bl q&Tancs:r. nocne BbUtene-

ancg C IIOMODib~ o6~'1110A 

>I BO BTOpOli KOIIOHK9 T861li!

H8'19HHH 3HeprHH OT Cp9AH9A 

IHanas~Topa - S • B ee 

NaJ , TO'IHOCTb rpa~IJ 'Ie

•anbHbili pas6poc c epaa, TO'I

b. C TaT B CTH'lecKa H TO'IHOCT b 

Xy BKilaAa He ABeT. 

:>a MIOOHOB B aTOMBX npeA

HHbiMH apyriJX pa60T H Teope

iOTbl H pa6or
13

•
4 1 

x opomo 

O'leTCSI1 O.O.H8K01 0 6 paTHTb 

=Tb onpeAeneHHH aHeprua 

KOTopag He ny'lwe 0,5% 

J 

'I -

R orpaR~eBA R901Ip9A&n&RHOCT&D BCXOAR~X napaM&TPOB pacnpeAeneHBH sapRAa B&yTpH 

KApa, DOJIY'l&HRhlX us ~TOB n o paccesmno sneJtTpoaos
1 11 1

• B CBH3H c 9THM, sepoBTHo, 

ISon:ee nenecoo5pass;O B RaCTOBUI99 BpMlUl 9TH DapaMeTpbl nony'laTb HS COBMeCTROro aHa-

nasa AaRB~X IlO aaeJtTPOHHOMY paCC9HRH~ H IIO 9H9prHH MesopeHTreHOBCKHX n epeXOAOB0 

ltOTop~e B Aam.HeAmeM nerltO tlYA9T YTO'IIIHTb IIJlH HCIIOllhSOBaHHH r ejJMBIIH9BbiX A9T9I<TOpOB. 

T a 5 n H n a 

3neMeHT E(Ka ) a (; 

•r• ·-------
s 517,8 517,7 517,2 0,3 0,0 

c f 572,9 573,4 573,3 572,1 573,8 0,8 1,0 

Ar 
843,2 842,1 842,5 842 ,2 844,0 643,4 

1,0 2,0 
840,3 842,6 841,5 842,9 842 ,5 

K 708 ,1 708,5 708,7 711,0 709,4 709,2 1,5 2,5 

Ca 781,9 782,2 780,9 0,9 3,3 

Cr 1083 1089 1088 1088x) 2,7 1,5 
--- --- · ···----·-

x) Jlng JtB.n1!5poBJtl! acn01lb3osancg Sc
46

- (888,3 !. 0,4) Kaa; 

(1119 ,2 !. 0 ,8 ) Ka/
121

, 

Na 
22

- (511,0!_0,0) Kaa; (1274,3!_1,3) Ka/
81

• B OCTBllhii~X cny'la£X 

T a 6 n a n a 2 

3neMeHT 3Ta pa6ora nycTOBBIIOB AHAepceH KanT'-}~' H 
16 1 H AP.I 1•2 / Ap. 

s 5 17 ,8;tJ,5 515 522,0!_1 ,2 517,2!_3 

cf 5 73, 1:!:_1,7 578 58 2,8!_1 ,3 

Ar 842 ,5±.1 ,9 843 

K 708,8!_2 ,2 71 1 721 ,5:t_5,7 71?,1:t_4 

Ca 781,7!_2,3 783 790,8:!:.1.6 782,8!_3 

Cr 1088:!J3,2 1086 1 094,4!_4 ,3 

n H T e p B T y p a 

BbepK'}~jll 
I! ap. 

780,7!_0,8 
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