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AHHOT8UHS1 .. 
C TQqHOCTbiO 1,!5 - 2% H npH -50 3HaqeHHSIX SHeprHH nHOHOB B HHTep-

Bane OT 140 no 360 Msa 6binH H3MepeHbl nonHble ceqeHHSl rr=-p-B3aHMOneA-

CTBHS1 I di I, npH'IeM sHeprHst nHOHOB 6bma H3BeCTHa c TO'IHOCTbiO !_I%. 

AaoManHA a saepreTHqecKoA 38BHCHMOCTH di c aMnnHTynoil: 6onbwe 

'19M -4%
1 

KOTOpble MOrJIH 6bl CBHn eTehbCTBOB8Tb 0 cymecTBOB8HHH p 0
-M930-

2 
aa c MaccoA B HHTepaane saeprHA /270-410/ Mss/c , He 6blno Haii:neHo. 

nonyqeHHble naHHble He HBJIS'IIOTCH COBM9CTHMbiMH CO 3HaqeHHeM SHeprHH 

E2. = 650 MsB BTOporo M8KCHMYM8 B o; t o6Hapy>KeHHOro B pa6oTe aMepH

K8HCKHX aBTOpOB• HO non TBep>K nalOT BbiBOn Qlp8HUY3 .::KHX 8BTOpOB 1 qTo OH H8XO~ 
nHTCH npH M9HbllleA SHeprHH I Ez. -:;= 610 Mas/. npHM9H9HH9 nonyqeHHblX naa

HblX K nHcnepCHOHHblM COOTHOllleHHHM nJIH /Tl-_p / -pacceHHHH OKOH'I8T9JibHO 

noK83blB8eT• 'ITO npo6neM bl nynnH-UJTaHrennHHH, K8K T8KOBOA 1 6onee He cyme-

CTByeT H qTO 088 B03HHKna TOnbKO H3-38 H9TQqHoro 3H8HHH nOJIHOro ceqeHHSl 

I n--p I - B38HMOneACTBHst. 

CTaTbSI HanpaaneHa B )K3T¢. 

I 

• 
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Beeaesse 

3sepre-rsqecKaSJ aaesCHMOCTb nonsoro ce'leHHSJ fl--p - B38HMoaeAcTBHSJ 

1 a; I y}Ke sccneaoeanacb B lliHpoKOM HHTepeane aseprHA secKonbKO neT 

TOMY saaaa. B HHTepeane aseprHA ao 360 Mae, rae &Mensch caMble TO'IHbie aas

Hble, Ce'leHHe 6blnO H3MepeHO C TO'IHOCTblO 1 He npeebllll810WeA,...... 5%, npH'IeM 9Hep

rHSJ, npH KOTopoA onpeaensmocb ce'lesHe, 6blna saeecTsa e npeaenax TOnbKO 

:_ 6 Mae. M e}Kay TeM ,npeuH3HOHHbie H3M epeHHSJ aT oro ce'leHHSI npH xopollieM 

asepreTH'IeCKOM paapelll esHH npeacTaenBIOT secoMseHHbiA HHTepec no pBay np&-

/1/ 
Bo-nepeblx. KaK y}Ke coo6wanocb pauee 1 npH onpeaenesss asepreTH'IecKol 

aaeHCHMOCTH IIOnHOrO Ce'leHHSI 6; C 6onblllOil: TO'IHOCTblO e03MO}KHO, B IIpHBIIHIIe, 

sa6nxoaes&e onpeaenessoro copTa *noporoeblx asoMansA"', KoTopble Morn& 6bl aaTb 

ceeaesHSJ o I 7f-7I I - B38HMoaeAcTess sns cesaeTenbcTeoeans 6bi o cywe

CTeoeasss ao csx nop sesaeecTsoA seATpanbHOA 'IBCTHUbl I poI. 

Bo-aTophlx, onpeaenessbiA HHTepee npeacTaenSJeT eblpa}K es&e asepreTs'lecKoA 

3aeHCHMOCTH nonsoro IIHOH-HyKnOHHOrO ce'leHHSJ e COCTOSIBHH C H30TOIIH'IeCKHM 

CIIHHOM T=l/2 {d(Y2.}] e TepMHsax se6onbllloro 'IRena *peaosaHCHbiX"' KpHeblx 

THII8 BpaftTa-BHrHepa. 3TO Tpe6yeT aKCIIepsMesTanbHbiX a.aHHbiX ebiCOKOA TO'IHOCTH. 

121 
8-TpeTbHX, HeKOTOpbiMH aeTOp8MH IIOCTaeneHa IIOa COMHeHHe CIIpaeeans-

BOCTb aHCIIepCHOHHbiX COOTHOlll9HHA anSI IIHOH-syKnOHHOrO p:acCeSIHHSI. C aToft ·Toq

KH 3peHHSJ 6onee TW8TenbBble1 'leM ebiiiOnBeHHbie ao CHX IIOp 1 H3MepeHHSJ Vi: 
e aOCT8TO'IHO lliHpOKOM HHTepeane aseprHH genBIOTCSI Heo6XOaHM biMH anSI TO'IHOrO 

ebi'IHcneHIISI aeftcTeHT~bHOA '18CTH 8MIInHTyabi 1t-_ p -pacceRHHB. 

B B8CTOBWeA pa60Te H3naraiOTCSJ SKCIIepHMeHTanhHble HCCne,noeaHHB, IIpea

IIpHHSJTbi9 H8MH e CeSI3H C TpeMSI eblllieyiiOMSIHYTblMH IIYHKT8MH. 

3xcnepHM9HTanhH8SI '18CTb 

a/ reoMeTpHSI OIIbiT8 

nonsble ce'leHHSI e38HMOaeftcTeH9 7/- -Me30HO·e C eoaopOJlOM H3MepBnHCb 

IIO MeToay ocna6neHHSI IIY'IIta Meaosoe, IIpoxoaBWero '1epe3 eoaopoaHbiA pacceH-
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eaTen&. 06ruasr reoMeTpHsr onbiTa npe.ucTasneaa aa pHc. 1. ny'iOK Me3oaos, , 

D8.U810IUHA 88 BO.UOpO.UHYIO MHlll 9Hb1 Bbl.U9JlSIJlCSI DpSIMOyJ'OJlbHbiM KOJ1JlHM8TOpOM 

ill HpBHOA 3 CM B SlpMe M8J'HHT8 CHHXpOUHKJlOTpOHa, OTKJlOHSIIOIUHM M8J'HHTOM H 

C'i9T'iHK8MH 1,2, BKJliO'ieHHbiMH Ha cosna.ueHHSI. Me30Hbi, npollle.UlllHe 'iepe3 pac

e 9HB8T91lbt perHCTpHpOB8JlHCb C'i9T'iHKOM 3, BKJllO'i9HHbiM H8 COBna.ue HHSI CO C'ieT-
«~ 

qHKaMH 1,2. ClieTqHKH 1,2 H 3, H3J'OTOBJleHHbie H3 CUHHTHnnHpyromeA nnacTMaCCbi, 

HM9JlH cneayiOIUHe pa3Mepbi: C'ieT'iHK 1 - /0,8x 3x 6/ CM; C'i9T'iHK 2 - /0,5x3x6/CMj 

cqeTqHK 3 - /1 x 10 x 10/ eM I .unB Ka)K.uoro c'ieT'iHKa nocnenaee 3Ha'ieHHe yKa3bi"' 

saeT paaMep no sepTHKanH I. Cpe.uaHA: yron perHcTpauHH cqeTqHKa 3 cocTaBnBn 

0 
10,5 • B KaqecTBe MHllleHH cny)KHJJ )KH.UKHA so.uopon, noMerueHHbiA B neHononHCTH-

2 /3/ 
ponOBbiA cocy.u /0,8r/cM I • nnoTHOCTb BO.uopo.ua cqHT8Jl8Cb paBHOA 

3 
0 10708 I' /CM t qeMy COOTB9TCTByeT cpe.uaee 'iHCJlO Bnep BO.UOpona Ha nyTH ny'iK8 

24 2 
/0,'4607 !,.0,0023/10 Sl,!lep/cM • 

6/ 8neKTpoaaasr annapaTypa -L· 

B SKcnepHMeHTe HCDOJlb3088Jl8Cb B OCHOBHOM T8 )K e annapaTypa 1 liTO H B 

/3/ 
pa6oTe • B CilHHTHnnsruHOHHblx c'ieT'iHKax npHMeHBnHCb cpoToyMHO)KHTenH ct>8Y-33. 

.UnB ysenH'ieHHB Hane)KHOCTH peracTpauHH qacTHu H YMeHbllleHHSI ponH .upeA:cpa 
' -8 

e annapaType paapelllaromee speMsr cxeM cosna.ueHHA ysenHqeHo no 2"10 ceK. 

.UnSI cqeTa na.uaroxun H npollle.UlllHX Me3oHoB BcnonbaoeanHcb 2 nepecqeTa 

nepen K8)K.llblM B3 KOTopb1x BKJJJOqancsr eme nepecqeT Ha 4 c MepT

BbiM BpeMeHeM 0.1 MKCeK. 

npB TOI TOqHOCTB peaynbT8TOB B DOJlHblx ceqeHBSIX, KOTOpyiO Tpe60B8Jl0Cb 

nonyqBTb I ""2% I 1 cTa6BnbHOCTb pa6oTbl annapaTypbi non>Ksa cocTaBnSITb rrpB6nHaB

Ten&Ho H9CKOJlbKO COTblx noneA nponeHTa~nosTOMy :>KenaTeJlbHO 6biJlO HM9Tb o6'beK

TBBHblit KpBTepBI ynoeneTBOpBTen&Horo KaqecTBa pa6oTbi annapaTypbi. TaKHM KpH-

T8pHeM MO)KeT CJly)KHTb 80CDpOH3BO.llHMOCTb peaynbT8TOB B T9'i9HHe nJJHTe.nbHOrO 

apeMaHH I necSITKH qacos/. Ecna B3SIT&, sanpaMep, cqeT cosnaneHHA C'ieT'iHKOB 

J, 2 1 3 /cqeT 11 2 - MOHHTOp/ H npoMepHTb 91'0 .UOCT8TO'iHOe KOJlHqec:rso paa, 

TO B Cnyqae OTCyTCTBBSI OlllH60K 1 CBSI38HHblX C npeftcpoM annapaTypbl, 

OTKJlOHeHHlil K8)K.llOJ'O B3MepeHHlil OT cpenHero 3H8'i9HHSI llOJl>KHbi no.uqHHSITbCSI 
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raycCOBCKOM)' p8CI1p8ll81I81fHJO C p8CC'IHTbJB88MOA llHCII8pCH8A. 0ll88XO, 88 IIOllOt51fbJA 

JtOBTpOIIb )'WIIO 61>1 IIO'ITH CTOIIbKO >Ke apeM8BH1 CKOIIbXO 88 ace H3Mep8H.BH, nosTo

M y lliiH npoaepJ[H HCIIOIIb30Baii8Cb H8cPOPM8llHSI1 y>Ke 88KOIIII8888SI a T8'18BH8 H3M8-

p8HRSI IIOIIBbJX C8'188RA. npa Oll80M 3881f8HHH SHeprHH R3M8p88HH IIOBTOpSIIIHCb 

5-6 p83o 0TKIIOH88RSI C'I8T8 AI 123 c aOllOPOllOM aT era cpell8ero 3Ha'leHHSI 

cyMMHposanHCb npa p831lbJX a8eprusrx • Peayn"!T8T cyMMHpoa88HH npuae.Lle8 88 

pac. 2. 8Hll801 'ITO OTKII0888HSI 0'188b XOpOWQ Il0ll'IH8SIIOTCSI rayCCOBCKOMy 'sa-

KOHY C llBCI18pCHeA 1 COBII8llaiOW8A CO 38a'I88H8M, abi'IHCII88RbJM 8a OC80888HH 

npe.llnono>KeRHSI oo OTCyTcTaHH llpeA<P8 annapaTypbl H llPYrHX owu6ox, xpoMe p8CC'IHTY

B88MbiX CT8THCTH1feCKHX cPII)'KTyanHA a 'tHCne aKTOa a3aHMOll8ACTBHH IIH080a IIOCII8 

ax perHcTpauHH a c'leT'IHXax 1,2. Cnnow8aH xpuaasr 88 pac. 2 - pacc'IHT8888SI 

TaKHM CIIOCOISOM cPY8KUH H pacnpell en 88HSI OTKII08e8HA C1f8T8 N 123 c BO.llapo-

ll oM oT cpell8ero 38a1fe8HH. 

a/ Onpell ene8He HMnyn&ca 17 :.M eso8oa 

B accne.llyeMoA ot5nacTH 1 r.lle ce1fe8&e llOSOII&8a can&80 saaHcHT oT a8epraH, 

ODp8llM8888 ero C yKa3aH80A abJW8 T01f80CTblO BMeeT CM bJCII TOIIbKO B TOM cny-

'188, ecna TO'I80CTb H3Mepe8RH HMnyn&ca 77--Me3o8oa -1%. KpoMe Taro, 

T8Jt8SI TO'IROCTb a OIIP8.ll81I88HH HMIIYIIbCa ,?T""-M83080B 8806XO.llHMa llnSI 803-

M O>K HOCTH Ot58apy>K88BSI • P -M8308a1 TaX KaK O>KH,llaeMaSI WHpRHa a80M81IBI 

M8118 1 H1 CII9.llOa8T81IbH0 1 Tpet5oaanHCb RaMepeHRH C8'18HBSI IlpR 3881f88HSIX IIH08HOI 

aaepraa, oTna'latowaxcsr Mea&we, 'leM 88 5 Mse. T8KHM ot5p830M, aToMy aonpocy 

H80fSXO.llHMO t5bJIIO Yll8liHTb ocot5oe a&HM8HH8e none OTKIIOHSIIOWero. M8r8HT8 88 

apaMR H3Mepeaaa npa od'oa eaepraa cTat5Hnaaapoaanoc& c TO'I80CTbiO 0,1% /aa oc· 

aoae ecP<PeKTa Xonn8 a nnacTH8Ke repMaHHsrl, a a 8eKoTop&tX cny'lasrx a ny'lwe 

I 8a oc8oae acl>cl>exT8 A.llepaoro peao888ca/. BenH'IH8a nons onpellensrn8cb no Toxy, 

aa38HK8IOW&MY a KpHcTanne repMa8HH 38 C'leT ScPcP&KTa Xonna. XonnoacxaA TOK 

H3MepSJncsr npa6opoM Jtnacc8 0,5. noxasaaaSJ npa6opa t5blnH aenocpellCTae880 npo-

rp8.ll)'Hp088Hbl a aenB'IHH8X RMII)'libCOa n--Meso8oe c noMOWblO MeTo.lla Toxo-

88C)'W81 HHTH C TO'IHOCTbJO 0,5%. Heo6XOllBM8H 988prHH IIH080a 3allaaanaCb 

CII&ll)'IOWHM ot5p830M. 8Ha'lane )'CT8BaanaaanoCb 8)'>1<808 none OTKII08SliOWero Mar

HHT81 8 38T8M .llBCT8HU~0880 H8XOllHIIOCb IIOIIO>K88He 6epHIIIIB880A MHW8HH B8)'TpH 
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itaMep&J CHHXpOUHKnOTpOHa, KOTopoe o6ecne'IHB8lJO M8KCHMYM HHT9HCHBHOCTH 

IIBOHHOro IIy'IK8o 

B CSSI3H c TeM. 'ITo cywec'i'soaana HeKoTopaSI He'l'oqfiocTb a ycTaHosKe Me-

30HH08 ·MHW9HH1 OKOH'I8T9nbH8SI TO'IHOCTb OnpeneneHHSI cpenaero 3H8'19HHSI HM

nynbC8 n--Me30HOS COCTaBnsma -1%. 

3HepreTH'I9CKBI paa6poc ny'IK8 38SHCen OT WHpillfbi KonnHM8TOpa S SlpMe 

M arHBTa CHHXpOUHKnOTpOH8 H IIO 0U8HK8M 1 cnenBHHbiM rp8cPH'I9CKHM nyTeM, COCT8B" 

nsn !. 0,5 Mas/eM, To ecTb .anSI KonnHMaTopa wHpHHoA 3 eM - .:t,1,5 Mas. 

Cl5poc aHepraa s sonopone cocTaangn ,...., 3 Mas. 

3HepreTa'lecKHA xon ce'leHa8 s o6nacTH noporos MeaoHo

o6paaosaHHSI /150-180. Mas/ 

npa aHeprHH HaneT&IOWHX .fl-_MeaoHoB 6onbwe 150 Mas B03MO:>KHbl 

TpB J)88KUHB pO:>Kll8HHSI M830HOS Me30H8MH! 

1. n-+ p- n-+ n++ n nopor 172 Mas 

2. n-+p- 17-+rr +p nopor 165 Mas 

3. 1T- + p - rr +no.+ 11 nopor 160 Mas. 

~-

Corna'cHo A.H.Baato, n.B.OKyHIO, H.A.CMoponHHCKOMy, MO:>KHO, s IIPHHUH-

II81 O:>KB.0.8Tb S o6naCTH noporoB H8nH'IH8 8HOM8nHA CSSI38HHbiX C rffl-aaaHMO-

.aeleTBaeM. B cTon& yaKoM aHepreTaqecKOM HHTepsane I -10 Mas/ ocHosHoe 

BHBM8HH8 y,aenSinOCb TOnl:tKO OTHOCHTenbHOMy XO.O.y C9'19HBA. 3HeprHSI nepBH'IHOro 

ny'IKa rr--M930HOB no.a.aep:>KHBan&Cb IIOCTOSIHH08 1 8 M830Hbl Hy:>KHOI SHeprBB 

nony'lanac& nyTeM c6poca saeprHR nepBH'IHbiX naoaos B rpacl:JHTOBOM cPanbTpe. 

MaMepeHMe OTHOCHTen&soro xoaa ceqeHaA senocb qepea - 2 Mae. Ha pac. 3 
n·peacTasneHbl peaynbT&Tbi''asyx cepaA aawepeHHI B pS3Hble .ctHH. Ba.a.Ho, 'ITO a 

. npe.aenax TO'IHOCTH 8KCII9pHM8HT8 f.-.1,5% I aaoManaA B aasacawocTH xo.aa 

ceqe!IBSI oT ssepraa He o6Hapy:>KeHo. Cne.ayeT aaMeTBTb• 'ITO npaseaeHable sa 

pBC. 3 3H8'18HBSI 'BO.ctOpO.ctHOA p83HHUbi' H8 SIBnSIIOTCSI IIpODOpUBOitanbHbiMH C8'1e-

HBSIM, T8K K8K MeTO,ll c6pOC8 aHeprBB C IIOMOWbiO rpacPBTOSOrO cPHnbTpa Tpe6yeT 

BH8C8HHSI IIOIIpaBOK1 CBnbHO 38BHCSIWBX OT aHeprHBo 

Heo6xo.aaMo no.ct'lepKHYTb 1 'ITO aaaaMo.aeAcTBHe a, peaKUBSIX 1,,2, 3 MO:>KeT. 

npaeec;ra K aHoManaa TonbKo s TOM cny'lae, ecna .ct sa. 77 -weaoaa o6paayiOT 
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CBSI3aHHyiO CHCTeMy. ¢eHOMeH01IOrH'IeCKH TaKaS! CHCTeMa eCTb Y*e HOBaSI 'laCTH

ua. noaTOMY SICHo, 'ITO accne.ooBaHHSI aeo6xo.oaMo secT& B 6onee wapoKQA o6-

1JaCTH aaeprHI1 TaK KaK HeATpa1IbHbiA: 6030H·, 

npHHUHne, MO}KeT HMeTb 11106yiO Macey. 

OT1IH'Ia IOlllHA:CSI OT 
~0-
ll -Meaoaa, s 

3aepreTa'lecKHA xo.o ce'leaaA: B o6nacTH 160-360 Maa 

B aToA: 'laCTH onacbiBaiOTCSI peayn&TaTbi on&rTa ae T01IbKO no H3Mepea~,IO 

OTHOCHTe1JbHOrO XO.lla Ce'leHHA, HO H HX a6C01JIOTHbiX Be~H'IHHo 0KOH'IaTe1JbHbie pe-

ayn&TaTbi a6coniOTHbiX aaMepeaaA: nona&rx ceqeaaA: npe.ocTaaneabi a_ Ta6m~ue 1~ 

HeT aeo6xo.oaMOCTH npHBO.llHTb c.aenaaable nonpaBKH .01ISI scex saepraA:. Mbi orpa

HH'IHMCSI 1IHWb C1Je..QyiOlllHMH KpaTKHMH 3aMe'laHHSIMH! 

}. nonpaBKa Ha npHMeCb 

1JaCb1 KaK 06bi'IH01 HS KpHBOA nor1IOllleHHSI 

2. Y'leT 'IHcna paccesrHHbiX 77--Me30HOB H npOTOHOB OT)l8'1H, nona.aaiO-

lllHX B C'leT'IHK 31 .ll e1J81ICSI H8 OCHOB8HHH H38eCTHbiX yr1IOBbiX pacnpe.aeneHHA. 

3. BKna.a, HHTep¢epeauaa KynoaoscKoro H sr.oepaoro paccesraasr 17--Meao-

141 
HO.B P,8CC'IHTbiB81ICSI no cPOpMy118M pa60Tbi H H3BeCTHbiM cP830BbiM C.llBHraM 

I 17- f:J 1-paccesraasr. 

4. Y'IHTbiB81IOCb KY1IOHOBCKOe MHoroKpaTHoe paccesraae naoaos Ha so.oopo.oe. 

Ero BK118.ll cocTaB1JsreT 3aMeTHyiO ae1JH'IHHY npB H81IH'IBH pacxo.oHMOCTH ny'IKa, KO

TopaSI acer.oa cymecTayeT xoTSI 6bl aa c'leT pacceSIHHSI s c'leT'IHKe 2. 

5. HaMepeaasr c so.aopo.aoM H 6ea aero npoH3BO.llH1IHCb c paaa&IMH cocy.aa

MH. Pa3HHU8 Me*.llY MBWeHbiO B M8KeTOM onpe..Qe1JSI1JaCb 9KCnepHMeHT81IbHO. 

B Ta6naue 2 Bblnacaabl nonpaBKH .ansr .osyx aaaqeaaA saepraa, '1To6&I .craTb 

npe.ocTaaneaae o6 ax senH'IHHe • 

... 
06cy*.aeaae pe3y1JbT8TOB 

a I noHCKH 
0 p -Me30Ha 

3.aec& po -Me30B onpe.aenea KaK ncea.aocKanSipHbiA Meaoa c aapst.i:toM a 

H30TODH'IeCKHM CDHHOM., paBHbiMH Hy1IIOo 8 0DbiTe 1 pe3y1IbT8Tbi KOTOporo 6bi1JH H3-

1IO:>KeHbi B npe.llY.llYllleM rtaparpa¢e, npe.anonara1JOCb HCKaTb H81IH'IH9 OTHOCHTe1J&

HO Y3KOA· aaoMa1JHH B SHepreTH'IeCKOI 38BHCHMOCTH D01IHOrO Ce'leHHSI o;- t no

CK01JbKY TaKaS! aHOM81IBSI• · B DpBHWID9 1 MO}KeT YK83biB8Tb H8 cymecTBOB8HHe 

Po Ill 
-Me30Ba. Vf.aes CO.CTOHT B TOM, 'ITO B O..QHOI H1IH o6eax peaKUHSIX 

H MO)KeT DOS'IBHTbCSI aHOMa-

'" i 
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JIHR OKOJIO nopora ranoTeTH'I8CitOI p88KURH J7-+p- p 0 +n • WapH8Y 

8HOM8JIHB MO>K80 _ nony'IHTb 83 yCJIOBHI KR« 1 , r.ae K - HMnyllbC 

Bcnycaaeworo p• -Me3o8a B cacTeMe ue8Tpa Mace, 8 R - pa.aa ye asaaMo-
ft 

.aelcTUR. npa8BM8SI R-""' I M8KCHM811b88SI WHpB88 nHK8 B 88epreTH-

'18CKOI 388HCRMOCTH Olt83&lB8eTCSI B na6op8T0p801 CHCT&:;ie OKOIIO 40 M~pB B cny

'188 mp ....... 400 Maalc2• B .aelcTBHT811b80CTH Wllpll88 MO>KeT 6YTb 388'1HT&nb

HO M8HbW81 '18M 8T8 BenH'IH88, H nO&TOMy B On&lT8X 6&1110 RCnOIIb308880 XOpowee 
- r:f(TT-p- p•rt)l(•)f, 

paspewaaaa no aaepraa. AMunaTy.aa a80Manaa "d1:.(n-p) a npaauane 

M O)I(&T .aOCTHT'8Tb H8CKOII&KHX npOU88TOB. 

nony"'&RRY8 .ll88H&l8 nOK83Y88IOT 1 'ITO B ofSnaCTR ~8eprKI OT 140 .ao 380M&a 

880M8JIHB a C8'18HBK1 Clt8>K&M 1 C 8MnJIBTy.aol 6onbW8 3-4% H&To 3TO 3H8'1HT1 'ITO 

He tSwn Hal.aeH ptt -M&308- C M8CCOI B HHTepaane 270-410Maalc? •. Koaeq-

801 8TO 88 03H8'188T1 'ITO T8KOI M8308 88 cywecTayeT. 

Ha KaaacJtol Koa¢epeauaa no ¢JisaKe '18CTKU a&rcoJtol aaepraa B 19m roAY 
/5/ ..... 

cootSwanocb otS accne.aoaa8HR CanbBB8R a coTpyJl.HHKOB 1 KoTopwe, acnonb3yR 

.apyrol N &TO .a nORCita 

ero cywecTBOHHRR. 

0 p -M&30H81 T8K>K8 88 88WIIH YK8388HR B nonb3Y 

tS/ non8oe C8'18BB8 B COCTORHBB C T •1/2. 

H.Kn&DBKOBe B.MawepSIKOB • c.COKOJJOB a 1989 ro.ay np088811B3Rpoaana 

C~80KYD80CTb CB&.a&HHI 0 DOJIB&lX C8'18BBHX f7N - B38HMO.llelcTaHR 88 ocao-

88HHH 8C8X onyl5nBX088H8&lX .aaHH&lX1 8 T8Jt)l(8 88 OCHOB8HBB .aaBH&lX 88CTORW81 

pafSOTWo "nona&re• C8'18HRR B COCTOR8HRX C H30TODK'I8Cit;M CDHHOM T •S/2{<1(!/J 
a T •1/2 [d(~)} anpoKCRM&poaanacb pesoaaac~&rMH qaopMynaMa TRna 

SpaiTa-Baraepa, npa aToM acnonbsoaancs M&To.a Malt caw anbaoro np4BilonollotS/I! 

TaltRM cnocol5oM tS&rnB aal.aeaw ace napaMeTpw Jtpaawx B cooT.aeTcTayiOwRe Kopa

.aopw owal5ox. Cne.ayeT 3&MeTHTb1 'ITO B o6nacTB aaepral 280- USOO Maa ae 

y.aaaanoc~;t onacaTb d{~} K&K IPYHKUHIO aaepraa B TepM&Hax ltpaa&rx 

Spa1Ta-Baraepa1 ecna o.aaoapeMeaao acnon&soaaTb .aaa8we aacToawel patSoTw 
171 

H .aaaawe, nony'leaawe a pa6oTe ¢>pawa a .ap. , B KOTopol tS&rna otSaapy*eHw 

.aaa M8KCBMyM8 a 8K&preTH'I8CKOI 38BHCHMOCTB ceif&KBSI - d-t;- npB 8R&prHSIX 
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e2-..eBO Mas, E3--950 Mas. no-sa.aHMOMy, STO 38Tpy.asesae 6blll0 C8SI38HO c 

OWR6KoA 8 WKalle nROHHOI SseprHHI:/ OnbiTaX 8M8~HX8HCXRX 88TOp08 R no,aT8ep

>K,/:l88T 8biBOJ:l cppaHny3CKOI rpynnw I 0 TOM t 'ITO NaKCBMyJI4 bl HaxO,aSITCSI npR SHeprHSIX 

E 
2 

c:: 810 Mas, E
3 

.,. 880 Mas. 

rl nHOH-HYKllOHHOe p8CC8SIHB8 B ,aacnepCROHHbl8 COOTBOW8HHSI. 

Ha KoacpepesuaH no cpH3HKe '18CTHU 8blcoxol asepraa 8 1958 ro.ay pe3~H-
191 . . -t 

p088ll0Cb nOllO:>K8HH8 0 npHM8H8BBH ,aacnepcROHHbiX COOTBOW8BRA K I fT P I 8 

I rr-p I - npoueccaM cne,ayiOWBM o6p830M: 

1. Co8oKynHOCTb BHcPopM8URR 0 npoueccax rr+ p 8 fTP - p8CC8SIB8SI 

BnOnHe C08M8CTHM8 C ,/:lBCnepCHOHHbiMR COOTBOW8HHSIMB H n0380llSI8T onpe,a.8ll8Tb 

KOHCT8HTy C8SI3H M830H-HYKllOHHOr'O 838HMO,aeiCT8HSI f l. 
KOTOp8SI OK83,..1888T-

CSI p8BHOA 0 ,08 C TO'IBOCTbiO 10%. 

2 • .Qa HHbl81 OTHOCSIWH8CSI TOllbKO It 77+ p -paCC8SIHHI01 n03BOllSIIOT J:lOCTa-

f
z. 

TO~HO TO'IHO onpe,aellHTb • 

3. Cae.a esHH 1 oTapCHW8eCSI TOll&KO x -pacceRHH ro, 6&rnH Me see 

f.ll08ll8T80pHT8llb"bl 8 TOM CMbiCll8 1 ~TO OK83bl88ll0Cit Tpy,aHO y,aoeneTBOpHTb 

.118HJibl8 UpH.DOMOWH 88ll8'18Hbl KOHCT8HTbl f .z. 
1 onpe.aenessoA H3 onLITOB no 

+ I 17 p 1-pacceSIHHIO ITaK H83WB88M8SI npo6neMa nyuux-WTasrennHH81. 

Mo:>~<so CK838Tb,. 'ITO K 803MO:>KBOCT8 •peBOlliOIIHOHROro•8biBOJ:l8 nynn8-WT8H'"'! 

rennBHR loco6esso no,aqepKH88eMoro pH.aoM .apyr8x 88Topo81 scer.aa 6blno ecTe

cTaesso OTHOCHTbCSI C OCTOpO:>KHOCTbiO Be TOllbKO 888./:lY ero ,a8ll8KO KJ:lYWKX .. 
T80p8TR'I8CK8X DOCll8J:lCTBBI 1 HO T8X>Ke OC068BBO 888./:lY H81tOTOpbiX llOrH'IecKHX 

BKYTP8BHRX npoTR80p8'18A 8TOrO 8b180J:l81 COCTOIIW8X 8 Cll8J:lYIOW8M: 0 83881\oCO.Qei

CTBHR 8 COCTOSIHRSIX C T =1 12 8KCD8pRM8BT81UtRO Dp8KT8'18CK8 HH'Iero ae 6blllO 

R388CTHO. noaTOMy, H8DORSITBO lt8KBM o6p830M DPH OTCyTCT88B C8e.aeHRI 

MOrllO 803H8ItHYTb ,aeiCTBHT8llbH08 UpOT8BOp8'1B8 C J:lHCD8pCROHRbi.MH COOTHOW8HHR-

MHo 

B 1959 ro.ay noR88ll8C& aexoTopble TeopeTR'Iecxae pa6oTbl, YK83bi88IOW8e 

88 OTCyTCT8H8 cepb83BbiX Tpy,a80CT81 DpB DpBN888BBH ,a8CD8pcBOHHbiX COOTHOwe-

N . 1101 
H8A It ff -pacceHH8IO • CaM we y6e.axTellltawe pesyn&T8Tbl 6bUIB npe.a-

'. 
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161 
cTaanesw 8 UBTBpoaassoA pa6oTe Knen&Kosa. MewepSIKosa a CoKonoaa , 

KOTOpble BCUOnb30B8JlB .ll8HHble H8CTOSIWeA pa60Tbi HapSlhy C .apyrHMB ony6naKOB8H ... 

HblMB. Ha ocsoBaHBB Kpeswx nonswx ce'lesaA, nony'lesswx, KaK yKaaaso ,B npe.u&r

.llYWeM naparpa!Pe. aTe 8BTOpbl p8CC'IeTane .UeJlCTBeTenbHyiO '18CTb 8MnneTy.Ubi 

paeceSIH8SI 17-p snepell 8 'nony'l8ne cooTBeTcTeyroweA Kope.uop owa6oK. Ha 

p8C. 4 npa8e.aesa pac'leTH8SI Kp8B8Sl .ueACTB8TenbHOA '18CT8 aMDnHTY.Ubi p8CCeSIH8Sl 

snepe.a, nonyqeaaaSI ea '.uecnepc8osaoro eaTerpana' 8 ·ee oT.uenbHWe asa'leH8Sl, 

... ,-.-,.-p nony'leaable np8 aeKoTopblx saepr8SIX ea yrnoeblx pacnpe.uenes8A ynpyroro II '!' 

pacceSiaeSI e nonawx ce'leH8ft di . Heo6xo.a8MO no.u'lepKHYTb, 'ITO ope aaaece-

888 To'leK, npB8e.aeaHbiX sa p8c. 4, 8CDOnbaoaan8Cb aen8'18Hhi nonHhiX ceqesaA, 
.. 161 . /,-) 

nony'leHHhiX, 83 •pac'leTHhiX Kp8Bb1X' • Vfcnonbaoaasae pac'leTuoA KpaeoAd.;t4 

.aaeT MeHbWYIO ow86Ky, 'leM ecnonbaoeauee oT.uenbsoro 83MepeHHSI nonuoro ceqe

H8SI1 nocxonbKY wepaaa Kope.uopa ow860K d.;(£} Mana. 

Kax ea.aao, Tpy.uso o>Ke.U~'I'b nyqwero cornacag Me»<..uy pac'leTsoA KpaeoA oa -
·H aen8'18H8M8• nony'leHHbiMe ea yrnoeblx pacnpe.uenesaA a nonswx ceqeuaA. 

nocKOnbKY opo6neMa nyooe-WTaRrenneH8 6wna 0'18Hb WHpOKO o6cy»<..uesa, opal"" 

.Q81 DO H8WeMy MReRHIO, He enonHe OCHOB8T8nbHO, 38Jt0HHO OOCT8BeTb eonpoc, DO-
. -

'l&My OH8 B03H8Kna. CeA'l8C coeepw eHHO SICHO, 'ITO "'pacxo»<..aesee' nynna-WT8H-. 

renn8RH 6wno C8!ii38HO OpOCTO C H&TO'IHblMe 3H8HB!i1Me DOnHblX n-p -ceqeseA, 

xoTopwe &xo.a8nB xax 8 • .a8coepc80HHWA aaTerpa~ •, TaK e e 'aKcnepeM eaTanbHhie' 

8 ene'IHitbl .aeACTe8T&nbHOA '18CTe 8MDnBTy.Uhl pacceSIH8Sl Bnepe.u. Eo nee TO'IHbie 

83M8p8HHSI d; B ny'IW8e CDOC06bl o6pa60TKe SKCnepBMeHTSnbHbiX .U8HHbiX 

.anR ehi'IHc~eaas .a8cnepceoasoro BHTerpana ycTpBHSIIOT pacxo»<..uesae • 3to 

01188B.IlRO XOTSI 6bl 83 TOrO !PaKTB, 'ITO .ll8HRbie 0 ff-P -e38eMo.aeftcTB8B 
. /15/ 

A.wK8Ha e .apyrax ope saepreSix 150 Mae a 170 Mae, KoTop&Ie 6&rna 

8 1956 ro.ay rnaeRblM ecTo'IHeKoM pacxo»<..ueR8!il• npeJtp8cso ne»<.aT R8 coepeMes-
1 

RbiX ttpH8hiX D_ /eM. p8c.4/, ttor.aa ecnonb3yiOT'C!il nocne.asee .aass&re no non-

RbiM ce'l&H8!i1Mo 

AeTopw opB3HaTenbRbl C.H.Cottonoey, A.Vf.Myxaay, B.A.MewepHKoey 

8 H.n. Knen8ttoey 38 O'l&Hb none3Rble 8 MsoroqacneRRbie .aacKyccea. 

" 

• 
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Ta6nuua 1 
- , ., . ·. xl 

nonHbie C9'19HHSI I 77 p 1-B3BHMO.lleAcTBHSI npH pa3HbiX SHeprHSIX ' 

E17- (M3B) d;cro-::~9 eM!~) ETT-(M3B) a;cro-27cu~~} 

150,2 56,4+2.0 254,7 J9,o.zO,o 
171,7 67,2+1,1 258,0 . 3U, b.,:tU, b 
178, Lt 67,2.zl,I 261,4 36, U.,:t0, H 
105,2 67,7.;ti,v 266,5 35, 6.;tO, e 
189,9 67,8+0,8 271,6 33, 4.,:tU, e 
196,2 64,0+1,1 2.76,7 31, l.;tU,b 
201, u 63,b+I,U 28l,b 32,4.;tO,B 
2u5,s 59,3.;t1,J 2b6,9 31,6.ziJ,b 
210,6 58,7+1,1 292,0 Ju, 5,:tU, b 
~15,4 55,6.;t1, (J 297,2 (~~, J+u, a 
220,2 52,2_!1,u 302,5 20 9+0 b ' - ' 225,0 50, 2.:tO, 9 307,7 2b, l.;td, b 
228 3 . , 48, 2.:tO, 9 313,0 28, 7,:tU, 7 
231,6 l~9, O.:tO, 9. 318,2 27, 0,:td, 6 
234,9 44,5.:t0, 9 323,5 26,2.:t0,6 
238,2 44, 9.,:tO, 9 328,2 26,4.,:tU,6 
241,5 42, 7.:tO, 9 334,2 26, U.;tU, 6 
244,8 43 1+0 9 ' - ' 345,0 24, :J_l, J 
248,1 41, U.;tU, 9 36l,U 25, 2.±1, l) 
251,4 39,3.:t0,9 

YK838HHbi9 · B Ta~nHqe OWH6KH C9'19HHA He BKniO'IIliOT norpeWHOCTeA 1 CBSI38HHbiX 

C H9TO'IHOCTbiO OnpeneneHHSI Cp9l!Hero 'IHCna Slll9p BOllOPOll8 H8 DyTH DY'IK8 

1±. 0,5% I H npHMecH p -M e30HOB B ny'IKe I .±,1,5% I. 3TH owa6xH RMeiOT 

CHCT9M8TH'I9CKKA xapaKTep. 



l 

j - ...... 

- 12 -

T a tS n a g a 2. 

BenB'IBBW nonpaBOK, BlleceHHbJX npa onpe.neneHHH nona&JX ce'lenHR Ia nponeHT8XI 

3HeprBII npawecb 
fl--M830ROB Jl·-Me3o-

/Mea/ ROB 

201.~2 8,8t_l,8 

287,2t.S s,etJ ,5 

Tf--M 830HbJ J.1 RTep4lepeJt&o Kynoaoa- P83HHil8 
B npOTORbJ1 n•sr- Kynouoa- CK08 MHO- M81t9T8 
paCC8SIHHbJ8 C KOrO H SIJl ep- ·rOKp8TH08 H MHW8RH 

anepe.n aor9 paccesr- paccesraue 
HBSI a ao.nopo.ne 

s ,1 ±.0,4 -o,s -1,2;!-_0,S -o.s~.o 

S,l5t_0,4 +O,S -0,8:_0,2 -0,2±.1 ,S 

......... -;;.. 

Py KODBCb DOCT)'DHna B H3Jl8T8nbCKHI OT Jl en 
Sl .na~tatSpB 19159 ro.na. 

... 
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PHc. 1. reoMeTpHSI Ollb!TS, 

1,2,3 - CUHHTHnnSIUHOHHbi9 C'I9T'IHKH, 4 - OTKnOHS!IOWHll MarHHT, 

5 - BO.z:tOpO.z:tHblll pacceHsaTenb, 6 - !!pMO MarHHT8 CHHXpOUHKnOTpOHS, 

7 - 6epHnnHe5a!l MHW9Hb BHyTpH KSM9pbl CHHXpOUHKnOTpOHS, YCKOpS!!O-

Wero npoTOHbi .oo saeprHH 6i0 Mss. 
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Pac. 2. 

.. 

n 

-10 0 10 20 

Pa36poc OTKnoseHBI HOpMBpOBaHHOro C'leTa N,23 /c BO.QOpOllOMf OT 

cpe.osero 3H8'1eRBII. n • 'IBCnO B3MepeRRI, RMe!OUlliX ll8HROe OTKno

HeHRe. CnnowsaR KpRBall • <tJysKURII pacnpe.aenesRR, pacc'IRT8HH8!1 npR 

npe.anonO)I{eBRR, 'ITO OTKnOHeHRSI CBII38Hbl TOnbKO CO CT8TRCTR'I9CKliMR 

4JnyKTY8UHIIMR B 'IRCne 8KTOB B38RMOll91CTBH!I nROHO~ 

~~ . 

• 
N23 -N:z.'3 
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-~ 

x to" 
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P11c. :3. :ClH<'preTn·~PCKIHt :JflRHCHMocTb 3rjxr1eKTa BOLtopona 1 E 1 B oTnocH

T e.'lbHhiX e.c H HHuax B o6JI8CTH noporoB M eaoHoo6pa:~oBaHHH !pe3y,n bTa

T,LI LlBYX cepHH H3!1.1epeHHil B p<13Hble LlHH/. 
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Pac. 4. LlelcTBBTem.aaR '18CTta awnnaTy.ar.& I 7l PI -paccestHRSI snepe.a I D_ I. 

161 
Cn~aowaaSI 1tpaaaa pacc'laTaaa KnenaltoBIIIM • .ap. aa oc.aosaaaa 

scex aawepeallr.&X aaa'leaal uonar.&X ce'leaal. 1 - Sapaec a .ap. 
1111 1121 

IPo'lecTepl , 2 - 3.aaap.ac a .ap. tnusepoyn&/ , 3 - By .aaros 
/13/ /14/ 

a .ap. /L1Y6aa/ , 4 - Kp103 a Apaon&.a ll{altarol , 5 - AwKHR 
/15/. 

11 .llp. /Kapaera/ Bee TO'IItR aa pacyalte upase.aeHbl c y'leToM 

,Q8RRIIIX DO IIOJIHIIIM ce'leRBSIM • 

• . .... 
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