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OEI.IWI XAPAIITEPHCTl1KA PAf-OTll 

Al<T;yaJII,HOCTI, rrpo6JieM11. B HaCTORl!lee BpeMII KaJK8TCSI, 'ITO Teopneii 
CMI,HOro B3aHMO,neiiCTBJISI MOlKeT CTaTI, KBaIITOBM xpOMO.I(lIHill:IHKa. B paM
Kax 3TOii Teopmr 6ecUBeTHhle a,npoHll CTPOSITCJ'.I II3 1U3eTH!lX 1rnap1:on. Hocl!
T8JISIMI1 CMI,Horo B3rulMO,neitcTBHSI JIBJUilOTCSI 6e3MaCCOBUe 3Jl8KTPII'l8CKI! 
He:!iTpaJII,Hlle BeKTOpHlle 'laCTI!Ull C UB8TH!lM sapsr,noM - rJIIOOIIH. no COBpe
MeHHllM rrpe,nCTaBJieHIDIM HYKJIOH IIOCTpoeH H3 BaJieHTHllX KBap!tOB U , d 
orrpe,neJISIIO!l\1IX ero KBaHTOBlle 'lHCJia,n H3 "Mopsr" OCTaJI!,HllX KBapKOB, aHTII
KBapKOB H rJOOOHOB, .n:aJDl!lHX B RBaHTOBlle 'lHCJia HYitlIOHa .HYJieBoii CYMMapn:w. 
BKJia,n. QqeBH,nHO, 'ITO IIOCTpOeHne raMIIJII.TOHHaHa B3aHMO,neiicTBlm 'ABYX. 
TaKlIX CJIOXHl1X B par,max KBaHTOBOii xpOMO.I(IIJI~RH 06'LeKTOB-HYKJIOHOB. 
SIBJISieTcsr sa,naqeii, ROTopasr BPSI.n JIII 6y,neT pemeHa B 6JIIDitaihime ro.n11. Ilo-
3TOMY Bee rro.nxo.nu R HHTeprrpeTall;lJH aKcrrepIIMeHTaJII,Hl:lX pesyJII,T8TOB B 06-
JiaCTJI IJYMOH-HYKJIOHHoro B3aHMo,nel1cTBHSI SIBJISIIOTCSI B KaKOii-TO CTerreHI! 
qJ8HOM8HOJIOrll'!eCIOOvll1. Ha rryTU OT MO.I(eJII,HllX rrpe,ncTaBJI8HHH K CTporoii 
Teopuu CHJII,Horo B3aHMo.neiicTBUSI_ n Teopnu aToMHoro sr,npa aKcrrepnMeH
TaJII.Hoe orrpe,neJieHHe MaTpUUU HYKJIOH-HYKJIOHI{Oro pacce.FIHIIB JIIJJIJieTCSI Bec1,
Ma aKTYaJII,Holi sa,naqeii. By,nycrn o6o6meHueM Ha6opa pasHoo6pasrrux aKcrre
pm,leHTaJII,HllX pesyJil>TaTOB,MaTpHI~a paccemi:im MOJKeT 6llTI, HCIIOJII,3OBaHa, 
· C O,nHofi CTOpOIIH, ',nJISI rrpoBepror MO.I(eJieii HYKJIOH-IIYKJIOHHOro B3run,m,neiicT-
11JISI, a C ,npyroil CTOPOIIH, SIBJISieTCSI 6asoli ,nJISI qJeHOMeHOJIOrll'!eCKOro rro.n
xo.na K rrpo6JieMaM q:M3l!KH aTOMHoro sr,npa. Han6oJiee IIJIO,l\OTIJOpHllM MeTo,nolJI 
BOCCTaHOBJierum MaTp~ yrrpyroro HYRJIOH-HYKJIOHJIOro B3aHMO,neiiCTBHSI SIB

JISieTC.FI qiasooon aHaJil!3, OCHOBaHHllii Ha xopomo YCTaHOBJI8HHOM 3aKOHe cox
paHeHHSI MOMeHTa ROJIH'IeCTBa ,nBID!teHH.FI. B HaCTOSIIllee BpeMII ,nJISI a11eprmt 
HHJKe rropora o6pa30BaHIISI ITHOHOB DOCCTaHOBJieHlle MaTP~ yrrpyroro NN 
paccemi:M MeTo.n:oM qiasoBoro aHaJIHsa O,nHO3Ha'l!Io. B o6JiaCTH aHeprnit Jllime 

rropora M830HO06pa30BaIIHSI TaKOil o,nHO3Ha'lHOCTH IIOKa He .nocTHrIJYTO. 

ijeJII, pa6OTl1 - HCCJie,noBamrn npo6Jre1.ru O,nHO3Ha-'l!IOCTl! BOCCTaHOBJieHIDr 
MaTpHUU HYKJIOH-IJYKJIOHHOro paccesr!IHSI rrpn 3HeprHH, 6JIH3ROil K 600 MaB. 
CTaBMaCI, sa,naqa rrpoBeCTn 3RcnepHM8HT ITO H3Mepemm IIOJIJipu3all;lJH B np 
pacceSIHHH rro.n yrJiaMK oome rooO c.n.M. (rrapaJIJieJII,HO c artcrrepHMeHTOM 
no JisMepemm .nerroJISipHsall;lJH), DIJIIOJIHHTI, qiasoooii aHaJIH3 rrpn 1rnepr1m, 
6JIH3ROii 600 MaB, HCCJie,noBaTI, H~eHIIHe pemeHH.FI qJa3OBOro aIIaJIH3a H 
,naT1, peROMeH,IJ;all;lJH ,nJISI ,naJII.Hefunero aRcrrepm.ieHTaJII,Horo uccJie,noBaIIHSI 

MaTpHIJ;11 HYKJlOH-HyKJIOWIOro paccesumJI • 
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HaVtJ:HM HOBHSHa H rrprutrneoRM ueHHOOTl>. Brre!)Bhle HSMepeHa no;m

pusan;rur (acHMMeTpng) B yrrpyrOM paccemnm CB060.JtHHX HeilTpoHOB Ha rrOM

pnsOBSHHWC npOTOHax B Sa,ltHll)]D no.nycqiepy BIJJIOTb 'AO yr.rra paccemmsi: I60° 

C.D;.M. 

COS'AaHa HOBM CHCTeMa HSMepemm ITOJIJIPH3an;HH rrpoTOHHillC nOMpir30-

B8HHHX MmileHeil, 06Jra,rtaro111rui: BHCORO.ll: TO"IHOCTI,IO (~3%). 

COS'AaH rrruteT nporpa.MM 'AM cpasoBoro a.Hami:sa 'Aa.HHWC no NN-pac

oemmio H 6a.HR 'Aa.HHWC B HHTepBa.rre aHeprntt 500-IOSO MaB. IIruteT nporpaMM 

H 6aHR 'Aa.HHllX CO'A9p.lltaTOH B Bll,ll;e T9RCTOBWC 6n6~0TeK H MOryT 6UTI, HO

nMbSOBaHH Ha ~oft 3BM. 

BimomeH O'AHOSHa"IHU.il: cpasoBHii a.HaJIHs 'Aa.HHWC no yrrpyroMY pp H rrp

paccemnno npn ope'Afieil aHeprHH 590 MaB. 

Paspa6oTa.H HO:rum MeTO'A IJJiaHHPOBa.HHH 8KcnepHMeHTOB no YTO"IH8HHIO 

MaTPHnl:l yrrpyroro N N -paccemnm. 

CTPYJSTYPa ,rµrccepTa.rµm. Pa6oTa coCTOHT HS BBe'Aemm, 7 r.rra.B H sa

~tre:imJl:, co'AepJKHT I72 CTPaimrtbl, 36 pnoymcoB n 20 Ta6.mm;. Bn~orpa

cI>~ecm OIIHCOK COCTOHT IIS 85 H8.HM8HOBa.HHii. 

Arrpo6an;rur pa6oTH. PesynTaTH 'AHCcepTan;mr 'AOM8,ll;!,IBaJIHCl> Ha cec

CHH YtreHoro COBeTa OIDil'I no cI>HSHKe llllCOKlIX 8Heprmi H Ha oeMHHapax B 

~a6opaTOPHH .imepHHX rrpo6.rreM H B ~a6opaTOpHH BHCORIDC aHeprn.ll: OIDil'I. 
Ify6ma.rµm. IIo pesyJIHaTaM 'AHCCepTan;HH o:a:y6moBaHO 8 OTaTe.ll:. 

CO.TI.EPJKAIIBE PAEOTII 

B ma.Be I rrpIIBe'AeHH cBe'AeHHH o woPMaJIHsMe cmmoBo.ll: MaTp:img pac

ceHHHH. 
B r.rra.Be 2 'AaHO oITHcaHHe aKcnepm;ieHTMbHO:lt YCTa.HOBKH (pnc.I) wm 

IrSMepeHM rrapruAeTpoB rro;mpn:sarnm . p H 'AenOMpHSan;HH D B 06MeHHOM 

rrp - pacceHHHH rrpn: sHeprHH 600 MaB. HcnMbSOBa.Ha llOCTa.HOBRa OllHTa, 

rrpn: ROTopoil ~OR HeilTpOHOB pacceHBaeTCH Ha llOJifIPHSOBaml:Oil rrpoTOHHO! 
M!11l10HH (IlIIM). . 

IloJUipnsan;rur B np- pacceHHHH orrpe'AeJUieTCH ns acHMMeTPHH £ pac

ceHHHH Ha IIIIM npn: 'AByx rrpoTIIBonOJIOJ!rnllX Harrp~emmx: llOJIJiplISan;HH MlllI!e

HH B'AOn HOpMaJra K IJJIOCKOCTH pacceHHM! 

c- N+-N- PR 
c- = N+ +N_ = T ' 

r~e P - HCKOMM rro;mpnsan;rur, PT - Be.JmtmHa ll0Jmpll3an;HH MIIlllemt H 

N ± - HopMJrpoBaHHHe cRopocTH ctreTa ynpyrm rrp - co6HTID1 npn 

pasHHX <±> Harrp~emmx: nOJiapmian;mr Mmnemr. 

IIapaMeTp D HB.XO'AHTCH HS yrJIOBOro pacrrpe'AeJiemm noOJie noB-

TOpHoro pacce.f!HM rrpoToHoB OT~a~ Ha yr.rrepo'Afio.ll: MHmemr. 
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PHc. I. CxeMa ycTaHOBRH. ITIIM - rrpoTOHHM rroJI.1IpHsoBam1rui: wnnen1,, 

TI-T4 - Te.rremmrru, perHcTpupyromne rrpoToHH oT~a'-Ill; HCI - HC4 -

ne.iiTpOI!HUe c~eT'-IllRJI, TM - TeJieCROIT-MO!IlITOp, IIKI-2. - l!CRpOBUe 

KauepEI, AC! - C'I0T'ITIR UIITIICOBII~emri1. 

PerHCTPHPYIOTCH o6e 'IacTnUH, Bh!JieTaro1I1He HS IIIIM n pesyJI1>TaTe yrr

pyroro rrp-paccemrnH na yrJihl 98, 123, I30 u. 160° o.n;.M. IIpoT0101 OT~a

trH rrpH 3TOM ~eTeRTHPYIOTCJI TCJieCROIIaMH H3 Cll;HHTUJLl~II;HOHHh!X H rroporo

Bh!X qepeHIWBCKHX ctreT'IflKOB; a nei1TpOHbl - HeilTpoHHllMR Cll;HHTHJIJI.IIUIIOH

HID.IB ~eTeRTOpaMH. EucTpM s.rreKTpoHHM Jior1rna' '06ecrre-q11BaeT perucTpa-

UIIIO co6h!THtt yrrpyrcro n p -pacceHHIDI H sarrycK HCKPOBUX KaMep ~ na-

6JIJO~eHim CJIY'IaeB BTOporo pacce,rHHH. ' . 
TJepes IIHTe.Piieiic KAMAK. l:JRCIICP.HM0HTaJil>HaJI arrriapaTypa CBHSaHa C 

3BM Hp 2!!6 C. 3BIA o6ecrretrHnaeT sarnrc1, na MaI'IffiTHhlit 11ocnTeJI1> Bceii UH

cpopM~I O rrepBOM pacce.mum, ROllTPOJII, sqxpeKTUBHOCTll perucTpan;IIH co-

6hlTIDi .Ii rrpoBO,llIIT rrpe~BapnTeJil>Hh!il aHaJIH3 3KCIT0PHM011TaJII,Hh!X ,llaH!IhlX. 
OoeM lllllllOPMaU!IH C HCKpODIDC K8Mep rrpOHSBO~TC,I Ha KHHOIIJieHRy. 

C03'AaHIIM Cl!CTCl\18. ,lleTeKTOpOB H 3JI0KTPOHHO.it JIOrHKH lIOSBOJI.II8T 

perucTpHpOBaTI, siMieKThl, CBH3aIIHh!C C USMeHenueM SHaKa rroJIIIpHSa.II;Hir IJIIN. 
Ilpll 3TOM cpe~IDIJI KHH8Tll'I8CKM SHeprM HeiiTPOHa (BJia6opaTOpl!Oil: CHC

TeMe) COCTaBMCT 560D_t,50) MsB, B TO BpeMII KaK aHepreTir'ICCKldt crreRTP 

H0liTpOI!OB B ~Re I/ rrpOCTHpaeTCH OT HYJIH ,llO 680 MsB rrpH cpeMCTT 

SHepruH ~(38D_t,160) MsB. 
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B r~a.Be 3 H8~0X8H M8TO,n Q. •MeTpa ,Il;JIH HSMepeHHR: IIOJIHP:IIBB.QIDI 
IIlIM. Orm:caHa cos,naHHaa: aBTopoM HOBM cncTeMa HBMepemm rro.IDipHsa.QIDI 
IIlIM. B OTJIWme OT HCIIOJll,SyeMoro paHee M8TO,na perHCTP~ HHTerpa.na OT 
Cm'H8.7Ia HMP aH8.7IOrOBHM crroco6oM, perHcTpHpyeTC.fI qiopMa. CHrHMa HMP: 

U= U (-X', 't) , r,ne ).'(w), 'Xu(w) - B81!18CTB8HH8JI H MHHMaJI 

~acTH MarHHTHOll rrpommaeMOCTH B81!18CTBa I1I1M, sa KOTOpyJO OTBe~aeT IIOJIH-
p1rna.r.cim SI,ll;ep BO,nopo,na. Hs U (w) orrpe,ne.IDieTC.fI C IIOMOl!II>Bl .nHCIIepcHOHHHX 

oTHomemrlt 4JYJI:rru;1m 'X0
(w) H nOJIHpn:sa.r.cim j-x,•(w)dru. 

CHCTew.a 88,!t8HCTBOBaHa no,n yn~emrei18R~ WI.fl HSMepemm IIOJIHPH
sauim I1I1M Ha H8HTPOHHOM nytlKe H OKaSaJiaCh Y'A06HOH H H8,Il8lltHOll B BKC
IIJIYaTauim; IIOJJY'l8Ha TO~OCTh HSMepemm 3%. 

PE:c. 

a) 

Ill 

...... 
hr Ctr, e~ 

6) 

~ 

2. CHrH8.7I HMP B YMOBIDIX TeIL/IOBOro paBHOB8CM npH 
Te11mepaTy-pe IK. 

a), 6) qioTorpaqum c ocn;wmocKorra (pasoBllli H rrepno,nntrec.KID1 
pel!IIDI.I pa60Tll, COOTBSTCTBSHHO); 

B),r) qioTorpa$m "cHrHa.na", "qioHa" JI ".mnnrn HMP" c rpa
qiH1Iec1toro .nHCIJJie.H 6es HaKOilJiemm H rroc~e IOOO HaKorr
~emm, COOTB8TCTB8HHO 
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PHc. 2. ll.1IJIIOCTpUpyeT Ka'l8CTBO Kam16pOBOtJHOro Il3Uepemm cnrna.na 
HUP B yc~OB11JIX T8IL/IOBOro paBHOB8CU.H C IIOH0ll1},IO orrnca1moii B l'JH1B8 3 cm·
T8Mhl J!3Mepemm. 

B ma.Be 4· omrnaao 003,nmurne anTopou rrporpm.1r.moe 06ecnetrc1rne 
::mcrreprn.rnHTa. 

noorpaMMa Ha6opa .nammx (puc.3) pa6oTaeT rro.n orreparurnnnoli cncTe-
Moli DOS -3M n pei1:i1Me, rrpH6mDKa10111eMc.H K pelmMy pea'It,Poro npeMenn, 
KOTOpllli Ha .T(aHHOli 3BU He m~eeTC.H, 

-~ - HBXOX~eHKe nocJie~Hel aanKCK 

--~ _ lil.OCC'l'BHOBJI8HHe acex napa11e-rpoe BB~B'lH 

D t--~ - XBlleHeHHe napalle'l'pOB ( C lt.18.BKBTYPli) 

,-
1 ,-IA 
IM I 
I~ I 

onpoc qacoe 

onpoc 6y4Jepa eao~a c Kpell'l'a KAKAR 

- 'lT8HKe H BBIIKCb ~BHHIIIX C KpellTB KAIIAK 

.,eaxe H 3BIIXCb cxrHBJIB IDIP 

/g L - eanxcb ecex napB11eTpos BB.ltB'IX ,. IN l jc 
I -~ - onpoc KJlll'lell <• a1,1aoa cfiaKYJlb'l'BTllBHKX nporp&1111) 

I 1 - BOCCTBBOBJleHxe acex napa111eTpOB 88.~B'lll 
L_ 

-~ - BBIIllCb IIOCJie~Hel (HeDOJIHOll) 3KCII081lqllX 

~ SBIIHCb acex IIBp8118TpOB 88.ltB'IX 

PHc. 3. CTpywrypa rrporpaMMhl rrMytJemm ,naam1x. 

IlporpaMMa 06ecrre1mBaeT 8aIIHCI, ,naHHllX OT ,neTeKTOpoB l! OT Cl!CT8Mll 
HSMepeHJ!.fI IIOJIHplI8~{ IIII!A. ABTOMaTHtI8CKJ! rrpoBO,nHTC.II CT8TUCTHtISCKirll: 
aHaJIU8 ,naHHIIX H KOHTpo~I, ajxpeKTHBHOCTH perHCTpawm co611TUH. B rrporpa111-
MY BXO,nIIT Ha6op (1JaKYJILTaTRBill1X rrporpaMM (rncTorpaMMupoBrume, ycpe,nae
Hne, orrpe,neJieHHe acm.iMeTpHH H IIOJI.fIPl!3~I, nsMeHeHue rrapaMeTpoB npor
paMMU, KOMMSHTapHH B rrpOTOKM H ,np.). 

Paspa60TaHI1 H BHe,npeHll B o6IeyD 6n6JllloTeey rrporpaMMhl lI)IJI rrepe1IHc1: 
HHqJOpM~ c MarHHTHOli JieHTU B qiopr,mTe Hp B qiopMaT CDC-6500, 

Pa3pa6oTrum rrporpaMMa (,IJ;JIH 3IJA CDC-6500) H8XOJK,II;8HIDI H3l,18pJI8MOii 
acHMMeTpHH E C YtJ8TOM BpeMSHHOrO ,npeiicfa aqxpeKTHBHOCTil perncTpa.r.o,Il! 
co6UTd, B Heii HCII0~3Y8TC.II M8TO,n HaHM8Hl>IIIHX KBa,IlpaTOB; 1mm1MHsnpye-
M!,IH 4JYJIKUHOHM °X 2 BUtmCJIHSTC.fI no <lioPMYJie: 

2 ( F(tjl-rj)2 t =~ 6· 
J J 

(2) 
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r.n;e rj -OTH0lll8ID!e 'lllCJia co6uTm1 K MOHUTopy D 3ItCIT03l1UlUI 

5 j - CTaTIICTH'l8CK8.ll oum6Ka OT!!Olll8ID!JI r j 
t j - BpeMJI KO!!I~a 3RCII03IU\1Bi, 

Cyr.11.mpoBamre B iix>PMYJI8 (2) Be,neTC.fI ITO DCeM rrpliH.fITUM 3KCIT03lllUiffl'.I, 

<zynKUil.fI F ( t ) omrcuBaeT BpeMeH!JYIO saBIICHMOCTb r j , B Bu.n;e: 

n 
F(t) = (1 +APT(t))i~

1 
aiPi(t), (3) 

r.n;e PT( t) - ITOJI.fIPl'l3auH.f! MlIDI8l!llj 

Pi ( t )- JIIrneilHo HesaDHCilMlle rPYHRUIIII oT Bpeueuu (nOJilIHOMll) • 

Mc1toM1111m B lplITe rrapaMeTp8MlI JIBJI.fDOTCJI 3KCII8PIDA8HTaJII,!!a.fI aCHMl,IeT-

PHII A II It08(1XQlIUli8HTll Oj y ITOJIIIHOMOB Pj 
0TM8THM, 'ITO IIplI OTJIII'lHOit OT HYJIJI 3KCII8PlIM8HTaJibHOli acnMM8TPl1lI 

l! ,IJ;OCTaTOIHO 'laCTOM ll3M8Hemm 3HaKa IIOJI.fipl13aUifl1 Mlill!8IDI ItoppeJIJIUII.fI 

Me~ A lI O j H83Ha'llIT8JII,Ha l! 3TOT M8TO,IJ; o6pa60TIDI 3KCnepm.ie11-

TaJII,HUX .n;ammx B 31l8.'llIT8JibHO:ii CT8II8HlI llCKJIIO'laeT Cl!OT8MaTlitJ8CKYJO Ollll16-

KY B/acm.1M8Tpmr, ClliI3aHHym C BpeMeHHllM .n;peilqx>M s<IxDeKTIIBHOCTU armapa

TYPhl 3/, 
B rJiaBe 5 orrHcau npogecc nsMepenntt Ha HeftTpoHHOM IIY1IKe mrnxpo

UliitJIOTpOHa O!Ifilf, lI3JIOiK8!Il1 llJII'Opl!T!All o6pa60TK!I :rncnepin,!eHTaJIM!illC ,I\aH

Hll.X II IIPIIBO,I\8Hll pesyJinTaTH 3KCrrepIIM8HTa. EHJIO rrpoBe.n;eHO 6 CeaHCOB C 

TIOJIJipll:JOBaIIHOfi W:llll8JII,IQ ItaJK.I(Uii no ~ IOO tJaCOB • M8M8He1me 3Hruta IIOJIJIPII-

38IJ;mr IIpOBO,I\llJIOCI, tJepes Ka,wze 8 'laCOB. 

ITpe.n;BapnTeJibHa.fI 06pa60T1ta,.n;aHHUX npoBo,I\llJiacr, Ha 3BM Hp. Ortasa

Jiocr,, 'ITO pas6poc pesyJinTaTOB OT,!(8JII,HIJ.X ceaHCOB H8CKOJII,It0 60Jiblile, 

'18M 3TO ,I\OIIYCKaJia IIOJIYtJ8HH8.fI CT8TlICTIIRa. IT03TOMY rrpn OKOH'laTOJibHOii 

o6pa6oTite Ha 60JII,rnoii 3BM 6Wia c.n;eJiaua rrom.iTKa y-qecTr, .n;peiirlJ arrrrapaTY

p!l MeTO,I\OM, lI3JIO:llt8HlillM B IY rJiaBe. ITocJie 3TOro ,IJ;OCTIIrHyTo CT8TlICTU

-qecKoe corJiac11e pesyJir,TaTOB OT.I\8JibHl:lX ceaucon. IToJiy-qeHHUe SHa-qeIDI.fI 

noJIJipHs~r rrp11ne.n;eHJ.I B Ta6JIIIue I u Ha pllc. 4. E.rraro.n;ap.fI 6oJibmoii cTa

THcT,me n MepaM, npIUI.fITHM rrpu o6pa6oTKe, ornH6Ita orrpe,neJiemm noJIRpHsa.:.. 

Ullll B ,I\aHHOfi pa6oTe 3H8'llIT8JII,HO M8Hbill8, '18M B 8KCITepmieHTax, Bh!IIOJIHeH

HllX prurne (pnc .4), UCIIOJII,30BaHlI8 rrpoTOHI!Ofi ITOJI.fipll30BaHHOfi Mlllll8IDI rro-

3BOJIIIJIO H3M8PHTI, IIOJI.fipl138.UII!O ,IJ;JI.fI yrJia paccerunm rno° C .u.M. rrprutTll

'l8Citll H8,IJ;OCTHlKID40ro npll llCIIOJib30BaIDill H8IIOJI.fipll30B8.HHIIX MlI!lleHe:ii. 

Ta6,mry_al 

8° C,U,M, r:.e· P(0) r:.P(0) Tn ~Tn 

97,4 I,4 -0,390 0,016 580 58 
I23,6 O,? -0,212 0,040 609 30 
I29,8 I,4 -0,249 0,005 596 4I 
I59,6 I,I -0,076 0,008 597 44 

6 

{' 

l{poMe Toro, 8TlI ,I\aHirue CB060,nHU OT CUCT8MaTIItJ8CRIDC OlIIII60it, ItOTopue 

B03MOlKHll rrpn lICITOJib30Bamrn .neliTepWJ B Ka'leCTBe H8iiTpoHHOii Mmnemr. 
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PHc.4. YrJIOBM 3al3ltCUMOCTb IIOJIJiplrn~ B ynpyroM np -

paccemnm nprr 3Hepr1m 57D-6IO Msll. 

B rJiaBe 6 KpaTKO OIIlIC81! 003,IJ;aHHJ.Iii aBTOpoM rrruteT rrporpaMM ,4JI.lI 
<pa30BOro 8HaJIII3a yrrpyroro HYRJIOH-HYRJIOHI!Oro paccemum, C IIOMOmr,IO RO

Toporo MOlKHO pelllltTb CJI8,IzylOlln{8 sa.natJII: 

a) 0T60p l[ HOpMIIpOBKa .n;a.mrux. 

B rrporpfiMMY qiasoBoro auamrna (\"liA) BitJIJO'Iel!a BosuoJKHocTr, rrepeHop

MlIPOBKH ,IJ;aHHWC OT,IJ;8JlbHl:lX 3ItcrrepltM8HTOB. llM8BJTC.fI cpe,I\CTBa ,IJ;JI.fI HarJI.H.n;

Horo rrpe.n;cTaIJJI8HHJI KatJecTBa OIIltCaillI.fI ItaK 3KcrrepnueHTOB D UCJIOM, Trut 

lI OT,Il;8JII,HHX 3KCII8PlIIIICHTaJII,W1X TO'l8It ( "IHCJI8HHO WilI rpaq>lltJ8CKit) • 

6) qjaaoBh!ii auamm. IIporpaMMa i[iasoBoro auaJIIrna pa6oTaeT c rrocTO.fIH

HUM 6aHKOM ,IJ;aHHHX lI rrpoCTO ynpaBJI.fI8TC.fI KapTru,nt IIOJII,3oBaTeJIJI. UMeeTC.fI 

B03MOlKHOCTI, OT,ll8JibHOro lIJil[ COBM8CTHOrO (!JRTa ll30TpnIIJieTHl:lX JI II30CUH- . 

rJieTHlllC qias II .n;pyrne y.n;o6cTna,rroBUI11aJO!lllie Ha.ne;mocTn pa6oTH c rrpor

pru,1Mott. 

B) CpaBHemte Haimemmx pernemm ~A. JJ;m cpaDHemm pernemlfi ncrroJIJ,-

synTca: RpnTepllll corJiaclI.fI X 2 
, 'T , r ; HarJitmHM pacrre'!aTRa cono-

KyIIHOcTH Hait.IteHHUX perneHH:ii:; nocTpoeID1e rrJJ($m.fI x..2 rrpn nepexo,ne OT 

o.rmoro pememm It .npyroMy-. 

r) IlJiamrpOBaHite HOBh!X 3KcrrepIIMeHTOB. IlJirumpOB8.Iille MOlKHO rrpciBO

,IJ;RTI,, ncnQJII,sya: rrporpaMMY rrocTpoeHltf! rrpe.n;cKaSaIDlfi, rrporpaMMY Ta6y.7!Il-

7 



poBamm rrponsBoJ1:rru.x OT ua6mo.n:aeMI.lX BeJIIl'IHH no BHopamrm,1 rraprumTpar.1 n 
. 2 

rrporpaMMY .n:.mr 1rnY'!emm rroBe.n:emm 'X .n:.mr pasHllX pememrli B samrcn-
MOCTH OT nosMOJK.lloro pesym,TaTa rnrroTeTn'!ecKoro s1ccrrepm.teHTa, 3TOT 
HOBID1 l,leTo.n: IIJiamrpoBaHIIB 3I<errepm.l8HTOB Y'!IITI,IBaeT, B OTJllilllie OT Il3-
B8CT!IOro pane/4/, .n:eqiopr.1awno IIOBGPXIIOCTil \

2 
' crurnrumyio C IIO.fIB.'Ie-

HI'lGM HOBOH 3KcrrepIIM8HTaJII,HOli rm1l0p!mrum. 
B rrpoueccc paapa6oTrm 6UJio y.n:eJieHo 6om,moe nmn.1rurne rrpocToTe n 

na,n:ell'JIOCTH CB.fl311 rnei;my IIOJU,30DaTeJieM H rrporpru.11.mMH, OmIT paoOTll C rra
IteTOM nporpaJ,1IM IIOita3aJI, 'ITO OJI II03DO.'I.fI8T 3@leKTUDHO pemaTI, aa.n:a'lll 0a-
30Boro ru1a.n1rna. Teitc'l'H naKeTa nporpaMM co,i~epxa.Tc.fl B qlOpMe 6u6mmTerur. 
Ta.IOKe coa.n:aua 6u6mmTeKa-6a.HK .nrurHllx no HYRJIOH-HyRJIOHHOMY pacce.fll!IIlO 
B 1rnTepna.ne sueprrrli 500-I050 r.lsB. TaKHM o6paaou coa.n:ruru yc;romm .n:.mr 
nepeuoca nporpaM111 II .n:anmnc Ha JIIOOYJO 3BM. ,ll;eTam,noe ommrurne .n:a.HHHX 
](JI.II OT.D:BJII,H!IX nporpar,1u II03BOJI.fleT ITOJII,30BaTeJIIO 6UcTpO OCBOilTI, pa60TY 
c rrruce Tor11 rrporpaMM. 

]3 rJia.Be 'l Il3JIO:iteHII peayJII,TaTli pa60Tli,BWIOJIHeHH<lll a.BTOpoM no li3y,Ie
moo npo6JreMII O.llH03HatIHOCTl! cbaSOBOro aHaJllt3a .D:8.HIWX no ynpyroy;y eyl(JIOH
eyl(JIOHHOMY paccerurmo B o6JiacTn 3HepI"lm b'?0-610 MaB.AHa.ims npoBO.n:HJIC.fI B 

TpH 3Tarra: CH8'IaJia aHa.mI3!1pOBaJrvrcr, pp .. .ztaHH!,18 li naxo.n:nJIUCl, lI30Tpli
IIJICTHUe qiasoBUe c.n:mll'n, na CJie.n:yiomeM aTarre, cor;racno np -.n:rurnm.\ naxo
.n:1mHc1, Il30Cll!Il'JieTHHe cpa.30BUe c.n:mrru ripH (pHKCHpOBaHH!lX Il30TpllIIJI8TH!lX, 
n,HaKOHeu,rrpono,nnJIC.f! COBMeCTI!llli (p830Bliil aIIaJIH3 Bcex HYRJIOH-HYRJIOHH!lX 
.D:aHI!llX. ,ll;onyc1<aJiac1, ueynpyrocTI, Bsam.10.n:eficTnIIJI B 1'!30TpHIT.7IeTH!lX BOJI-
HBX 3 f , 1 d2 , 3 p , 

]3 Ka'ICCTBe H8'IaJil,HUX 3Ha'IeHnfi o/5 iiaaoBUX c.n:BnrOB lICIIOJI1,30BaJIIl:Cb 
pememm, rroJiyqemme paHee n pa6oTax 5 • • 71, Boero 6 peme1mi1 npn nao
· cIIHHe T = 1 n 3 pemeim.!I rrpn T = O. 31tc1rnpm11eHTaJII,Hllll MaTepnaJI, uc
rrOJI1,sona11HIIfi B qiasoBOM aHamrne, rrpe.n:cTa.BJieH B Ta6~ue 2. 

Ha ncex Hl,IOIOlltaXC.fl SKCIIepHMeHTaJII,HllX .n:rurnmc (517 TO'IeR) l!CKJIIO'Ie
HO =4% TO'IeR (cM. Ta6JI 2), KOTOpl:le ILJIOXO corJiaCYJOTC.fI c OCTaJII,H!nm 
;D;aJIHHMil. 3Ha'!emre op61;TaJil,HOro MOMeHTa ROJIU'IeCTBa JJ:BHlKeHil.!I Lmax= 5, 
BUme KOTOporo B3anMO.n:eiicTBne HYRJIOHOB YJJ:OBJieTBOPHTeJII,HO OIIHCIIBaeTC.!I 
c noMonu,10 MexrurnsMa o,ItHomm1moro o6Meua, r.ru Ham.JIil rrpn aHaJili3e pp 
.D:8.HHllX, KOTOpllfi npoBO.D:HJIC.!I C L max= 4,5,6, 7. B pe3yJI1,T8Te cpaaoBoro 
aHaJiliaa nafi.n:eHo 2 pememrn rrpn T = 1, KoTopue o6oanaqeHII ~=I' Rr=l 
II rrp:irne.n:eHII .n:.mr Lmax= 5 n Ta6Jr. 3. IIpnaHa.mrae np .n;aHH!lX nafi.n:e-

' Hll ,JJ;Ba pememm , .A.r=O n ~=0 IIPlI Il30TpHIT.7IeTHIIX qia30BllX C.D:Bnrax, (pllR-
cnpOBaHH!lX snaqennmm .A.r=r•n O.n:HO pemeI!Ile B.r=0• Ror.n:a nsoTpmrJieTJWe 
C,JJ;llliI'Il COOTBeTCTBYJOT pememno BT-I' YTOtmeI!Ile Tpex ROM61mattm! 

A= (.Air=!' .A.r=O), A' = (.A.r=I' A' T::0), B = (I3.r=I' B.r=O) B COB?ABCTHOM 
aHaJilise Bcex NN ,JJ;aHH!lX np:irBeJio OII.!ITI,. R ,JJ;BYM pemeHWIM As , B s 
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. )' 
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1\ \, 
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' 

~a2 
:3KCJiepmAeHTaJI1,Hll(l .n:aHI!lle, llCIIOJI1,30BaHHIIe B 

HaCTO.f!llleM (1)830BOM aHaJIU3e 
a) pp-paccemme 

1Ha6JI10- [{OJI-BO Peme1me ½=I Pememrn Rr=I 
naeMM CCIIJI!t~ ToqeR 
BeJIJ-r- HopMa 'X3/N~ Hopr,ia 'X3/Np mrna CM,/91 Np 

6
tot S2I 1 0,00 0,00 

D9 2 I,00 1,03 

N7 3 I,II 1,IO 

6 in. D9 2 0,2! 0,2! 
S21 1 O,OI O,OI 
ras I 0,45 

o(_ /3I/ I 0,03 0,00 

,66T D248 I 0,00 0,03 

66L S92 I 0,00 0,00 

AI04 32 0,89+0,0I I,II 0,87+0,0I I:~ R16 6 0,99+0,03 I,39 I,OIJ+0,03 
13208 II I,05+0,0I 0,86 1 ,06+0,0I 0,99 

..@. AII2 I5 1,27+0,02 0,77 1,2'7+0,02 0,67 
A3 12 I,Or+0,02 0,35 I,Or+0,02 0,42 

d.n. A3 IO I,02+0,02 0,7I I,03+0,02 0,82 
M15 2 1,02:t0,03 0,20 1,03:t0,03 0,30 
M15 I 
S2I 5 

AII0 I6 0,96+0,04 1,27 0,92+0,03 1,50 
A3 II 1,06+0,04 0,29 I,08+0,04 0,29 
A3 I3 0,92+0,03 0,66 0,94+0,03 0,67 

p C?'/ I6 1 05+0 03 0,77 I,0'7+0,03 0,73 
CI3 8 0'98+0°02 0,87 1,0IJ+0,02 0,,79 . - ' C26 26 I,04.:t0,03 2,06 I,06±0,02 2,15 
S9 6 

BIO 2 4,26 3,IB 
D 59 3 0,70 0,2I 

S9 I 4,93 3,3I 

R 
L6 3 4,2I 0,88 
GB 3 5,05 2,I8 

R' L6 3 0,67 1,47 

A KI5 5 I ,09 I,II 

C27 II 0,63 0,84 
Cilll G7 1 0,00 0,00 

D224 4 I,20 I,50 

ell S92 I2 0,64 0,66. 
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Ilpo,goJO!teHJie Ta6mrgu 2 
B) np-paccemnrn 

Ha6JOOja- KOJI-DO Pe!llemi:e A5 Pemerure B5 I{oJI-Do 
eMM e- Ccwrna TOtJeR HCKJIIOtJCH• JmtJmm CM./9/ No 'ffo,,.,a 'X.2/Nn HooMa 'X3/No I-ruX TO tJe 1-

6
tot /84/ 2 0,47 1,44 C29 l 0,56 1,52 

6 in 020 l 0,13 0,12 
02 l l 
BI66· 67 0,99+0,02 0,86 l,00+0,02 0,86 2 I{I9 15 1,17+0,03 0,86 l,I6+0,03 0,83 

dfi AI6 3 l,I6+0,05 0;38 l,lr+0,05 0,58 
d..Q. B241 82 1,04+0,02 0,88 1,05+0,02 0,87 

G4 4 4,83+0,36 1,33 4,36+0,32 2,15 
Bl66 69 1,02:£0,02 1,39 1,03:±0,02 1,41 l 
/52/ 4 0,87+0,04 0,92 0,88+0,04 1,40 LI4 4 0,98+0,(]7 0,23 0,98+0,(]7 0,14 p Cl3 8 I,00+0,02 I,71 C,98+0,02 l,IO 
IIB 3 1,06+0,09 2,56 I,08+0,09 3,13 
D7 4 l,Os:£0,08 0,89 I,08±0,08 I,27 

D /52/ 2 0,25 1,55 

ot S9 5 l,I8 0,80 

R IC8 3 0,47 1,56 
Rt L6 3 1,25 0,24 l 
R't L6 3 C,77 0,62 

A ff1 4 1,03 0,67 

(cM.Ta6Jmey 3). CTaTHCTI1'Iec1me xapaRTepRCTHKH Bcex pernemrit npRBe.n;eHH 
B 'l'a6.TJ:.4. 

Pememur THna A U B OTJIRtJaJOTC.II, D OCHOBHOM, no cpa30BOl,\V C,ll;BIIT'Y 
3pQ BOJIHU. Pe!lle!lllil TRila B OTB8tJalOT llHT8HCRBHOl,\V Ii CWlJ,HO Heyn-

pyrOM;{ D31llIMO,IteiicTBIDO B COCTOSIIDIH 3 Po • 
CTaTUCTUtJ8CKHe RPJITep:1m corJiamIJI { 2 

, 't' , r OT)talOT npe.n:-
IIOtJT8Hlie pemeHlllO Tnrra B. HccJie.ztoBaHRe 'x._2 6api,epa:, paa.n:e.JIHR)!llero 
pememm TIDia A, B (pRc.5). IlORa3aJIO, tJTO 'x..2 6ap:Eiep B03BHmaeTC.II 
Ha.n; "xy.n;muM" lfflHilMYMOM Bcero Ha 3 8,ItHHnml; pemeHne TRila A rrpe.ztCTaB
JiiI0T co6olt Jr.dll[E, He6o.m,myio BHBJ\IBY Ha CMOHe 'X2 -x2 ( Re~3Po) I 

B8.I(ylll0M B nmpoRRii MRHIDvlY},I pememm TRna B. IlpR STOM 06HapyxeHO (cM. 
pnc.5), 'ITO RatJeCTBO OllllCaHU.II Bcex .n:amwx IIO ynpyrOMY pacce.mmIO Jimll1, 

OtJeHL CJia6o .3aBllCllT OT SHa'IeHUSI g)asoBoro C)tBllra Reo3Po· Hcc;re.n:oBaime 
nponsBO.nHHX Bcex Ha6JIDJJ:aeMHX B0JIH'IllH no g)asoBHM C)tBRI'aM IlOR83aJIO, 'ITO 
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<lia3oBuft 
C,ll;Bl!r 

ISO 

3PO 

3PI 

3P2 . 
ID2 

E2 

3F2 

3F3 

3F4 

IG4 

E4 

3H4 

3H5 

3H6 

<lia30Bllii 
C,ll;BRI' 

ISO 

l 
3SI 

3PO 

IPI 

3PI 

3P2 

EI 

3DI 

ro2· 

Ta6JI11Ua 3 

<lia3omrn c.n;mrrR ,ll;JiiI pp-pacce.mum npn sHeprnn 590 MsB 

PemeHne ½=l PemeHRe llr-l 

Re8° ri ReB 0 

11 
-27,09±2,0I - -30,49±1,44 -
-14,46±5,04 0,73±0,08 -73,15±,II,17 0,16±0,04 

-42,13±0,93 l ,UO;tO,II -46,71±1,73 0,85±0,05 

22,83±1,21 0,99±0,04 I8,I9±1,IO l ,OO;tO, 03 

12,34±0,42 0,78±0,0I II,82±0,46 0,80;t0,0I 

2,33±0,91 - 0,73±,1,0I -
- 7 ,28±1,07 0,90±,0,02 - 2,26±0,65 I,00±0,0I 

1,25±,0,75 0,89±0,03 0,54±0,68 0,89±0,02 

0,65±.0, 74 l,UO;tO,OI 3,2G_t0,28 l,OO;t0,04 

3,34±0,24 - 3,55±,0,26 -
- 2,93±,0,28 - - 3,61±0,31 -

0,6□-±0,39 - - 0,90:tU,31 -
- 0,7I±0,43 - - 1,55±,0,53 -

I,92±0,29 - o, 75±,0,I4· -
<liasoBHe CJU3nrR ,ll;JiiI NN-pacce.ll'.Hllil npu sneprnu 590 MsB 

Pememrn As ' Pemerure Bs 
Re8° 1l Re8° 1l 

-27, 78:tI, 70 - -31,42±1,41 -
-14,54±,4,29 - -24,58±5,26 -
-20,91±3,80 0,72±0,05 -47 ,66±.I0,39 0,2I±0,06 

-23,69±4,05 - -2I,6I±3,78 -
-42,08:tI,28 0,96±0,04 -45,03±!,56 0,87±0,04 

22,77±0,89 I,OO;t0,00 19,58±0,95 I,OO;t0,06 

25,9I±I,88 - 23,65±,2;5I -
-22,59±2,05 - -36,41±3,24 -

I2,I6±0,40 - II,66±0,45 -

11 



npo.nom.,emre Ta6~ITU!l 3 

302 9,43±,I,6? - 0,23±,2,08 -
303 3,49±,I,I? - - 3,2?±,I,I6 -
E2 0,54.±,0,G9 - - 0,98±,0,80 -
3F2 - 5,63;tI,09 0,88-.t,O,OI - I,99.±,0,58 I,00.±,0,03 

IF3 2,3?.:t.I,5? - 0,?9.±,I,68 -
3F3 o,rn±.0,6I 0,90±,0,02 - 0,32±,0,69 0,91±,0,02 

3F4 I,80±,0,55 I,00.±,0,00 3,62±,0,2? 0,98±,0,0I 

F',3 I?,80.±,0,6? - . I3,36±_I,04 -
3G3 - 5,23.±,I,60 - - 4,34±,I,29 -
IG4 3 50+0 24 . - ' - 3,66±0,25 -
3G4 5,0?±_0,92 - 6,48±_0,?6 -
3G5 - 5,86±0,91 - - 3,36±0,66 -
IM -3,31±,0,28 - - 3,82±_0,22 -
3H4 0,99.±,0,2? - - 0,35±,0,43 -
IH5 - I,14±,I,02 - - 4,83±,0,?8 -
3H5 - I,??±_0,42 - - I,96±,0,38 -
3H6 I,?6.±,0,26 - 0, ?5±,0,I4 -

B TaO~ITl..(e 3 JICilO~I,30BaJ{O 0003HU'I0Hlie 11 = exp ( - 2Im 8 ) . 
KoHCTaHTa CB.!I311 !fi N. DCIO.Izy' qi;rncnpoBaHa 3Hff'l0IUieM O, 08, 

1.0~r , I ;1'2(450 
/ I 
/ I 
/ I 
/ I 
I I 

as~ 1 .,.,f ~, f350 
J,1 A,'\ 
I \ 

. I \ ---_...,, 
0 t---------- -

Ja-60 -:io . j
4 

o 30 so 

Pnc. 5. 3aBlICIIMOC'J)I, x._
2 

n 11. 3po = exp ( -2ImB3Po'. 

c~a6ruI 3aBlICJIMOCTI, Ka'!eCTBa OIDICaHH!l .nammx OT RefL HOCU_T o6ntnll xa-. -Jpo 
PaKTep. Ilpe.nnpnH.R:Ta IlOIUiTKa HruITU C IlOMOllll,10 HODoro MeTO.I(a ~rumpona-
HIDI .IJ;UCKPI!MUHatnIOHH!lli ::rncrrepm.10HT. IloKasrum, '!TO K CJIJUUmIO pememru 
THna A,B C 60~1,moil nepOIITHOCTI,IO npHBe,IJ;eT SKCnepnMeHT no U8MepeHHIO 
Koacp!rrn~eHTa KoppeJJ:.lmlflI Il0Jllll)H3annil ( S' 0 s n ) BHilOJIII0HHUil C TO'l
HOCTI,D U,02 ]I,JIII yr~a paCC0IIHHII IObO±Ib° C,l..(,M, 
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Pememrn 

·½=I 

BT=I 

Ar=□ 
4=□ 
Br=□ 
As 
Bs 

~a_4 

CTaTHCTR'l0CKU0 xaprutTepnCTHKH Haii.IJ;0HHliX 
pemelid 

Lmax NFD (Xo/NFoY P('X2) . ·t/P(i:2) 

4 2IO I,3I/O,OOI5 
5 206 I,20/0,0220 3,?I/0,0002 
6 205 I,16/0,0570 -
7 20I I,0?/0,2200 -
4 -
5 206 I,15/0,0620 -0,82/0,5000 
6 205 I,I5~0,0650 -
7 20I I,07 0,2200 -
5 264 I,17/0,0240 -
5 264 I,2I/O,OIOO -
5 264 I,I6/0,0300 -
5 469 I,I?/0,0050 . I,46/0,1700 

5 469 I,I5/0,0I40 -I ,54/0,1400 

r 

-
5,49 --
-

2,24 --
-
-
-

6,24 

3,95 

YCTaHOB7I0HO, '!TO H00.ll;H03Ha'!HOCTI, qiasonoro aH~sa 0Hmffi.0TCII, 
0CJilI saqi:imcnpoBaTI, MHHMYID qaCTI, qiasonoro C.IJ;B~a 83Po . 

Mo.ne~ MaH.IJ;e~1,mTa.Ma cor~acyeTcII o o6oHMH pemeim.llMil no Heynpy-
rocT.811{ B COOTOJIHJIHX 3 p , 3 f , HO CHJll,HO npOTUBOpe'!HT Haii.IJ;eHimM 
HeynpyrOCTRM 1 d 2 • . 

He.nanHo 6wr npe~o~eH/5/ HOBHii 1tpnTepufi oT6opa pememrn qiasonoro 
aH~Sa, T.H. "KPHTepnfi r~a.IJ;ROCTH TpaeKTOpnfi CTa6:wn,HIDC HY~eii", KOTO
pm1 ncronoqaeT pemeHue TUna A. 

TaKmll o6pasoM, no COBOityllHOCTU pesy~TaTOB pememm TIDia A MOryT 
6&TI, OT6pomeHU n OCTaIOTCil TMl>KO pemeHHR TUna B. 

Eo~mM HeynpyrOCTI, BOJIHbl 3pQ rOBOpHT B no~1,3y I'HIIOTe8& 
/IO/ CYlll00TBOBaHHR pesoHaHCHoro 3 Po COCTOIIHIDI B CIICTeMe .IJ;By.lC 

IIpoTOHOB, 
B 8aRJil0'!0HmI npHBe.IJ;eHU OCHOBH!le pesy~TaW, KOTOp&e npe.IJ;OT~e

Hll K 3atltliTe: 
I. CnpoeKTHpOBaHa, C03,IJ;aHa lI 3a.IJYII10Ha s1tcnepIIMeHT8JII,HM annapa

TYPa ]I,JIII H3MepeHHII IIOMPH3atnIH H .IJ;8IIOMPH8atnlli B o6MeHHOM n p - pac
ceJIIDm npII sHeprmr 600 MaB, 

2. Cos.IJ;aHa HOBM ClICTeMa U3MepeHHII IIQMP,rnatnIH npOTOHHOii rrMII
pusoBaHHO:ii MHl!J0HU, II08BOJIJllOll!M npOlI8BO.IJ;HTI, aBTOl,ffi.Tli'l0City!O perucTpa-
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I.1,rno 11 11mto1!.iroH1ie curmura ,IUP no.n; ynpaDJre.mreM 3DM. TotJHOCTI> uar.mpemm 
ne xyJn.e 3%. 

3, Cos,na.Ho nporpaMMuoe o6ecneqemre .ItJIJI Ha6opa, s1wnepm.teHTMI>H11X 
.nru1H11X, IIX rrpe,nBaplIT8JII,HOro lI ROIIeqHoro a.H~rna. 

4. BHITOJIHena _cep,m ll3Mepennii Ha HeiiTpOIIHOM IIY'IRe CUHXPOl.l,IIRJIOTpO-
Ha QJ,fir;J II mlli.n;elW 3HatJ:eHWI IIOJIJipH3aumI B , OOMeHHOt.i np-pac-
cemnrn npu :meprIDI 600 MsB. 

5. Cos.nan naReT nporpa:M1.1 .lWl <ImoBoro a.Hamm a .namrnx _ no ynpyror.ry 
HYRJIOH-HYRJIOHHOl,W paccemuno n 6a.HR .namrux B IDIT8PBaJie 500-I050 MsB. 

6 •. ITpoBe.n;eH (IiasoBuii a.HaJilrn .n;amI!lX no ynpyroMy nyRJioH-nyRJionuo1.1y 
paccemrmo rrpn _qi11Rc11p0Brumott sHeprim 590±20 MsB. lfa mtit.n;emmx .n;Byx pe
ruem1ii no conoeyIIHoCTl! RpnTep1rnB o.n;Ho oT6porueno, B pesyJII>TaTe tiero no-
JIY'IeHo o.n;nosna'Il!Oe onpe,neJieHne Ma.TPUlihl NN-pacce.lIHII.IJ. _ 

7. _EOJil>lllruI HeynpyrOCTl> B3auMO.n;eiiCTBIDI B 3po COCTORHUH He npoTH
Bope'll!T rnnoTese .n;nripoTouuoro pesommca B cocTORHUll 3p0 rrpn sHeprmr 

""600 Mall. 

PesyJII,TaTH .IJ;1ICCepTal.l,lm orry6JIHROBa.Hll B pa6oTax: 
I. Eararyprm JO.ID., Kasap1rnoB JO.M., KasapHHOB M.JO., Jrn:6ypr M.Kl., 

MaTarJxmoB B.H., MaqaparuBHJIU r.r., floTamHIIROBa H.K., 'cTpaxoTa H, 
YcoB IO.A., XatiarypoB E.A., XMTOB M.P. lfaMepeHne rroJIRpH3al.l,IIH 1r 
napa1.1eTpa D B yrrpyrmc rrp-cTOJIKHOBemmx: rrpu :rnepr1m 600 Man. 
Coo6II1eime mum, PI-I2I43, ,Iry6Ha, I979, I2 c. 

2. OH,npe11tIRa IC., CTpax:oTa H. IIpn6op .nM sarrucH crreRTpoB ill.IT' rrp:ir nsMe
pennRX IIOJiflpU3al.l,llll npoTOHHllX IIOMPH30BaJIHHX Wlllleuett. Coo6meuue 
OllillI, I3-I2520; ,Iry6na, I979, I5 c. 

3. Jrn:6ypr I.I.IO., MaTarJ}oHOB B.H., OH.n;PeHtiim K., CTpax:oTa II., lisuepeHUe 
IIOMpll3ill'(}!Il npOTOHHOii IIOMpll30BaHHOtt Mlllllenu B pe,mr,m CM3H C 3BM. 
Coo6II1entte omm, I3-I2333, ,Iry6ua, I979, I3 c. 

4. EaraTYPilll IO.ill., Kasap1moB 10.M., KasapHHOB M.10., Jrn:6ypr M.Kl., 
MaTaq>OHOB B.H.' !faqapaurnw:m r .r. t TIOTaruHHROBa H.K.' CTpaxOTOBa M.' 
CTpax:oTa n., YcoB Kl.H., XaqarypoB E.A., XMTOB M.P. YcTatIOBRa .n;Jl.l1 

HsMepeHIIR rroMpH3al.l,lrn n napru.mTpa D B o6MeIIHOM rrp-paccemnm 
rrpu sHepr1rn 600 M,1B. Coo6meuue OHffiI, 13-80-97, ,Iry6Ha, I980, I6 c. 

5. Eararyp1m· Kl.ID., KasapHnon KJ.M., Kasapl!HOB M.10., Jrn:6ypr M.IO., 
l,laTajx:JnoB B.H., MatiaparumLIIlI r .r., IIoTa!llHHROBa H.K., CTpax:oTa H., 
CTpax:oToBa M., YcOB JO.A., XatiaTypoB E.A., XMTOB M.P. -IIperrpHHT OHHlI, 
I-80-580, ,Iry6Ha, I980, 9 c. 

6. JI.JKI'apRa.Ba M.lI., Kasapl!HOB JO.IA., CUJIIIH II.II., CTpax:oTa lI. IlaReT rrpor
paMM ,nJifl cTJasonoro ru1aJI1rna 11yRJioH-nyRJI01moro pacceRHUR, Coo6meHUe 
omm, I-8!-225, ,Iryoua, 1981. 
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7 • .Il,xtrapmwa M.H., KasapnHOB IO.M., CTpax:oTa H., Xasi:ToB M.P. ~aaoB!rlt 
BHaJIII3 .n;arumx no NN-pacceromro npn aHepI'lm 590 MsB. Coo6memre 
OHllli, I-8I-?26, ,Iry6Ha, I98I. 

8. ,Ul!trapRa.Ba M.H., KasapIIHoB 10.M., CTpax:oTa H., Xasi:ToB M.P., YrJioBHe 
SaBllCHMOCTll aMI!JllITY,IJ; :a Ha6~aeMEDC BSJ!HlmH .IJ:M ynpyroro NN -pac
ceJIHIDI npn aHeprmr 590 MaB. Coo6memre OIDllI, I-8!-224, ,Iry6Ha, I98I. 
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