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Ha puc. 1 u 2 noKaaaua auepreTu~ecKaH aaaucBMOCTb cpeaueA MHo~ecT

aeuuocTu penHTHBHCTCKBX TpeKOB, Cepb!X TpeKOB B CyMMbl cepbiX B ~epHbiX 

TpeKOB ( TSK H83biBSeMbiX 

TOaMyn&CHH npOTOHSMB H 

8- , g - B h - ~SCTBil), o6paayeMbiX B ~ 

rr - MeaouaMB c aueprueA T x), .UnH nocTpoeHBH 

KPHB&Ix ucnonbaoaaH&I uaa6onee aocToaepH&Ie aKcnepu·MeHTan&Hble aaHH&Ie 

(oTCyTCTBHe cymeCTBGHHOA aHCKpHMHHSilHH C06biTHA, TO~HOe 3HSHH8 aueprHH 

nepBH~HOi! ~SCTHilbl H T,n,), 

06pamaeT HS ce6H. BHHMSHHe, ~TO B 060BX cny~aHX KSK anH npOTOHOB, 

TSK H anH rr - M830HOB, BbiWe 4-6 rae aHepreTH~eCKSH 38BHCHMOCTb ii' 
q 

CTSHOBHTCH 3HS~HTen&HO 6onee Cna6oi!, 8 ~HCnO h - ~8CTHil0 n 
h 

, HS'IH-

uaeT name yMeHbWSTbCH, HaMeHeHae xapaKTepa auepreTa~ecKoi! aaaHCHMOC

TH npB T "' 4-6 rae npOHBnHeTCH H B apyrux aena~HHSX, CBH38HHbiX C HH3Ko

auepreTH~HOil ~SCTbiO KSCKSaH&IX B HCnapHTenbHblMH ~SCTBUSM!II, B ~SCTHOCTH, 

a pacnpeaeneHHHX no MHomecTBeHHOCTH (pac. 3) a.a KoppenHUHHX ~ucna a

H h - ~acTHU ( pac. 4), Bo acex cny~aHX T"' 5 rae HBnHeTCH anH !lloTOaMYn&

cuu °KpHTH~eCKOi!' aHeprHeil, BbiWe KOTOpoi! auepreTH~eCKSH 38BHCBMOCTb 

XSpSKTepHCTBK KSCKSaHbiX H HCnapHTenbHbiX ~SCTHil 3HS~HT8nbHO ocna6nHeT-

CH, 

TaK KSK B o6naCTB T,. 5 rae B noaeaeHHH xapaKTepBCTHK 0 CBH38HHHbiX 

c pomaeHHeM nuauea&IX ~acTHU (uanpuMep, a Ha puc, 1 B 2), H B nose-

aeHHB cpeauux aenH~HH, xapaKTepuayiOmux aneMeHTapH&Ie N - N H rr - N 

B38HMoaei!CTBHH ( CM, 0630pbl /1/) HHKSKHX OC06eHHOCTei! He npOHBnHeTCHo , 
TO OTMe~eHHoe BbiWe H3M8HeHBe CBOiiCTB HH3KOaHepreTH~eCKOi! KOMnOHeHTbl 

x) 
3aecb a aeaae aanee T - KHHeTH~ecKaH aueprHH uaneTaiOmei! ~acTBilbi 

B na6opSTOpHOil CHCTeMe KOOpaHHST, 
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pOlKASIOWHXC"ll SlllepHbiX 'ISCTHU MOlKeT 6b!Tb o6ycnoeneHO nHWh H3MeHeHHeM 

CSMOrO MeXSHH3M8 eHyTpHllllepHbiX e3SHMOAeiiCTBHil (3HS'IeHBe 'KpHTH'IeCKOil' 

aHeprHH MOlKeT H3MeHSITbCll OT SlAPS K l!Apy). 

llo HSCTOS!Wero epeMeHH ebJnOnHeH uenblil Pllll AOBOnbHO noAp06HbiX pSC

qeTOB BHYTPHSillepHbiX KSCKSAOe B WHPOKOM ABSn830He aHeprHH OT HeCKOilb

KHX AeCliTKOB Mae AO HeCKOnbKHX TbiCSI'I rae (eM,, HanpHMep, ps60Tbl /
2-6/, 

rAe np&eeAeHS noAp06HSll 6a6n&orpscjml!). XOTSI HHK8KHX cyWeCTBeHHblX H3-

MeHeHHil MeXSHH3M8 BHyTpHll.!lepHbiX K8CK8AOB B o6nsCTH T ,S rae B aTHX 

ps6oTsx He npeAnonsranoch, ax seTopbl OTMe'lanH xopowee cornscHe pe3ynh

TaToe pSC'IeTOB C Onb!TOM, B TOM 'IHCne H AnSI HH3KOaHepreTH'IeCKOil 'ISCTH 

BbineTSIOWHX 'ISCTHilo 3To o6ycnoeneHO npelKAe ecero TeM, 'ITO pS3Hble 

SBTOpbl pSCCMSTpHBSnH pa3nH'IHble AHSnS30Hbl aHeprHH T H HCnOnb30esnH 

HeCKOnbKO pa3nH'ISIOWHeCll 3HS'IeHHll napsMeTpoe, 6nsroASpll 'leMy HeKOTOpble 

aKCnep&MeHTSnbHble a«jJcjleKTbl MOrna OCT8TbCSI He3SMe'leHHbiMB HnB 6b1Tb HMB

THpOBSHbl COOTeeTCTBYIOWHM H3MeHeHBeM napsMeTpOB H HCnOilb30B8HHbiX npH 

p8C'IeTaX A8HHbiX no aneMeHTSpHbiM B38HMOAeiiCTBHSIM. nocneAHee OC06eHHO 

B8lKHO AnSI K8CK8AHbiX 'I8CTHU, T,K. ecneACTBHe 6onbWOil CnOlKHOCTH 'IHCneH

HbiX p8C'IeTOB H orp8HH'IeHHOil nSMSITH Bbl'IHCnHTenbHblX MSWHH aKCilepHMeH

TanbHble AaHHble no HH3KOaHepreTH'IeCKHM N- N H 77-N B3SHMOAeiiCTBHliM 

06bl'IHO ycpeAHlllOTCll 110 WHpOKHM HHTepeanaM aHeprBHo 

Eonee TWaTenhHblil y"'eT HH3KoaHepreTH"'eCKHX N - N H 77 -N e3aHMOAeii

CTBJiil BHYTPB SlAPS noKa3biBaeT, "'TO B pSMK8X o6wenpHHSITOil KSCK8AHOil Mo

Aena Henh3ll o6~SICHHTb H3MeHeHHll aHepreTH'IeCKOil 38BHCHMOCTH XapaKTe-

pHCTHK g- H h - "'aCTHil npn T"' 5 raa; COOTeeTCTBYIOWHe TeopeTB"'ec-

KHe BenH'IHHbl B aTOll o6naCTH aHeprHil H3M6HSIIOTCH MOHOTOHH00 H 3Ha"'eHHH 

n q H nh 
npa T > 5 raa oKa3biBaiOTCll 3aBh1WeHHhlMH no cpaaneHBIO c aK-

cnepH Me HTanbHblMH, 

Ha6niOA86Mble Ha OllblTe aHepreTH'IeCKHe 3aBHCHMOCTH MOJKHO, no-BB

AHMOMy, O~SICHHTb H3MeHeHH6M nnOTHOCTH SlllepHbiX HYKnOHOB no Mepe pa3-

BHTHSI BHYTpBl!llepHoro KaCKaAa. Eonhwoe 'IBcno naanesblx "'aCTHU, o6pa3yiO

WHXCH yJKe B nepBOM HeynpyroM N- N anH 77-N CTOnKHoeeHHH BHYTPH llll

pa, eb16HBaeT cneAYIOWHe HyKnOHbl Ha nyTH pa3eBTHH KaCKaAa, a TaK KaK 

38 ~peMll npOXOlKAeHBll KaCKaAHOil naBBHbl SlllepH8ll nnOTHOCTb He ycneaaeT 

CKOnbKO-HH6yllb 3H8'1HTenhHO nepepacnpeAenHTbCll, TO HyKnOHbl OTAa"'H 0 Ko-
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TOpble B OCHOBHOM H COCTSBnSIIOT g - 'I8CTHilblo BCTpe'ISIOT YlKe MeHbWee 

'IHCnO BHYTPHliAepHbiX HyKnOHOB; COOTBeTCTBeHHO MeHbWeil OK83biBaeTCSI aHeP

rHSI eoa6ylKAeHHll H, cneAOBaTenbHO, 'IKCno HCnapHTenhHbiX '18CTHU, 

noKa He BblllonHeHO ewe HH OAHOrO paC'IeTa, B KOTOpOM 6bln 6bl llpHHSIT 

BO BHHM8HHe TSKOil a«jJcjleKT, 

Y'leT 'HaCbiWeHHll' 'IRena KacKaAHbiX HyKnOHOB H aHepras aoa6ylKAeHHll 

liApa-OCTaTKa 1103BOnl!eT Ka'leCTBeHHO IIOHS!Tb TaKlKe HeKOTOpble B8lKHble. tflaK

Thl, KaCaiOWHeCSI l!BneHHil .pparMeHTaUHH H AeneHHll, KOTOpble OCTaiOTCH noKa 

HeHCHhlMH, 

npelKAe acero - aTo 3aBHCHMOCTb BbiXOAa .pparMeHTOB oT a.lfeprHH, Ec-

n& AOIIYCTHTb, KaK aTO '18CTO AenaeTCll B COapeMeHHhiX MOAenHX, 'ITO Tll

lKenble .PParMeHTbl B OCHOBHOM npeACTSBnliiOT C060il HyKnOHHble 8CCOUH8UHH, 

Bbi6HTble H3 Slllpa KaCKaAHhlMH HyKnOHaMH HnH o6pa30BaBWHeCH B pe3ynhTa

Te HCnapeHHll B036YlKAeHHOro llllpa-OCT8TKa, TO pOCT Ce'IeHHil HX o6pa30Ba

HHH AOnlKeH pe3KO 38MeAnHTbCll npa T "'5 rae, 'ITO cornacyeTCH c aKcne

PHMeHTOM ( CM,, nanpnMep, / 7/) • 

HacbiiileHHe aHepran eoa6ylKAeHHH, AOCTHraeMoe npa aneprasx nopl!llKa 

HeCKOnhKHX raa ( HanoMHHM, 'ITO 3Ha'leHHe T"' 5 raa OTHOCHTCH nHWb K cpeA

HeMy llllPY IPoTOaMynhCHH), npHBOllHT K TOMY, 'ITO B03paCTaHHe 6apbepa Ae

neHHH, o6ycnoenenHoe 6onee rny6oKHM pacmennenaeM npa BhiCOKHX aHepra

liX, He MOlKeT 6b1Tb CKOMileHCHpOB8HO pOCTOM aHepi'HH B036yJKAeHHH H Ce'Ie

HHe AeneHHH AOnlKHO yMeHbW8TbCH C pOCTOM anepi'HH nepBH'IHOil ~CTHilbl, 

HMeHHO TaKOil a~eKT 6bln 06HapylKeH HeAaBHO AnH HAep nnyTOHHH H ypaHa 

aBTOpaMH pa60Tbl /B/, 

H3BeCTHbie a nacTOHwee apeMll aKcnep&MeHTanhHhle AaHHhie no3eonHIOT 

AOCTaTO"'HO HCHO npocneAHTb a«jJcjleKTbl 0 o6ycnoaneHHble yMeHhWeHHeM HyKnOH

HOil nnOTHOCTH B XOAe· BHYTPHllllepHOI'O KaCKaAa, nHWb AnH aMynbCHH, KOTo-

pall npeACTaBnl!eT co6oil cnoJKHYIO cMeCb pa3nH'IHblX l!llep. n Q-BHAHMOMY, 

BeCbM8 BaJKHO H3Y"'HTb aTO HBneHHe An:: OTA6nbHblX Slllep, 3To MOlKHO 6bl

no 6bl CAenaTb, HallpHMep, nyTeM H3Y'I6HHH npH p83HblX anepi'HSIX T CBOliCTB 

HH3KOaHepi'eTH'IeCKHX ('acnapHTenbHbiX') 

TOAOM, HCIIOnb30BaHHbiM B pa60Te /G/, 

ueiiTpOHOB, B 'IaCTHOCTH Me-

Mbl 6naroAapHbl H.3. ApTbiKoey H C.M. Enaceeey 3a o6cylKAeHHH H3-

noJKeHHbiX BbiWe eonpocoe. 
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Puc.1, Cpenuee "lacno pemrraeHCTCKHX TpeKOB n • , cepbiX Tpe!oe nq 
a cyMMapuoe cpenuee "lncno cepbiX a "lepHbiX TpeKoB a h , o6pa3o-
BaHHhlX B ~OTOSMYllbCBH npoToHaMH c sueprueA T. 

KeaApaTaMH, TpeyrollbHHKaMH H KPYlKKaMD noKa3aHbi sKcnepu-
MeHTallbHbie AaHHble COOTBeTCTBeHKO lllllil jj 1 jj H Dh • • q 

CeeTJihle 3Ha"'KH OTHOCSITClil K 9KCnepuMeH'l'allbHbiM 3Ha'leHHliiM1 

nony"leHHhiM B OllbiTaX npH npOCMOTpe SMYllbCDB MeTOllOM 'BllOllb 
cnena', 3awTpuxoeaHHbie 3Ha"'KH - npu npocMoTpe 'no oonac'l'u'. 
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Pnc,2, To JKe, 'ITO H Ha puc, 1; nepBH'IHOll 'ISCTHUell SIBnlleTCll rr- - Meaoa. 
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Pnc,3, Y.acno dBe3A a lj>oToaMynbcnn c •mcnoM h - 'lacTnu, 6onhw~M n h , 

T - aaepras nepBH'IHoro npoTOHa (neBhiil pncyHoK) nne rr - Meao
HS ( npaBhiH pHCYHOK), 
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PHc.4. Cpeaaee qHcno qacTHU c pen£THBHCTCKHM cneaoM B ~OT03MynbCHOHHol! 
3Be3ae, HMeiOmel! n h cephrx H qepHhrx nyqel!. 

T - saeprH£ rmpsHqaoro npoToHa (neBhiH pHcyaoK) HUH "-
Me30Ha ( npaBb!H pHCYHOK), l13-3a 6eaHOCTH 3KCnepHMeHTanbHb!X aaa-
Hh!X B cnyqae, Koraa nepsHqaol! qacTHUel! £Bn£eTC£ npoToH c T = 

= 0,95 rss, HaHeCeHhl 3HaqeHH£ 0----:;:-n 0 a He ;;- , LleHCTBH-
- s q 8 

Tenbaag KpHBa£ n • (n h) cnaaaeT 3HaqHTenbHO 6biCTpee, a ee a6-
coniOTHhre 3!!aqeHH g HHJKe, 
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