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HacTOJilll8Jl ,ltRCCBpT8Qml llOCl!JllllBHa H3yqemm KOppeJISIQHa B pOll!Jte

HD 3ajlmltemwx, qacT~ :e If' p-B3am.!O.n;eRCTBHSIX npH P=40 rsB/c. 3Kcnepn

M8HT8.JII,HHR ua:repHa.JI 61:rn nonyt1ea c noMOJllMJ 2-Me:rpoBoR npon.a.HoBoR 

ny3HpI,KOBOR KaL18pl1 JIBJ OHHH,Ko:ropaH 06Jiyt1a.Jiac:i, Ha ycKopn:rene C 

:meprHeR 76 r3B HliCTH:ry:ra <pH3H~H BUCOKHX 3Heprnit (r.CepnyxoB). 

IDlee:rca cBume 300 we_. c:r_epeoqio:rorpaqmll,B o6pa6o:rKe Ko:ropux npn

Hmian:r. yt1ac:rne qJH3HKH 113 16 Jia6opa:rOpHA 8 CTpaH-ytiaC:rHHll OH5Ul H 

IleH.n;xa6cKoro yHHBepc11:re:ra IDr.nnn.lnH s:rnx t.teneR no:rpe6oBanoc:i, co~

.n;aane Me:r_O,n;HKH MaCCOBOA o6pa6o:rKH HH<pOpMal\HH c :rpeKOBUX np116opoB· 

Ha JBM. 

·.l(HccepT~ COCTOliT B3 BBB.ltBHWl, qeT.upex r.naB R 3rutmoqea:r,m. 
. . : .•. 

~ nep:eoii r.na:ee H3JI8I'8lOTCH OCHOBHUB ll0.HO%BHRH_.HHK~3RBHOro 

no.nxo.na K HCOJIB.ltOBWUID B38m!O,ltBiiC'rBHa qacTmx npn BNCOKl!lC 3}l!lprRHX 

I I-3/; paccua.TplD!810Tca ocao:eaue TeopeTH'lecue anen crun,aui: :eaaa

Mo,neiicTBRii: 1'.Wl0TB.3a rip~ltB Jll,HOi; ~parMBHTaqmi /2/ • MaCIIITa.6Haa RH-_ 

Bap:aaHTHOCTb /3/, Lmnnep-PeJOKBBCKitll' B.Haim3 H~HBHUX peaKQliii / 4/. 

Ha n,PHMepe MHoro1toMnoaeaTHO!f ii KnacTBPHOii MOlte.mi""n" .neJiaeTca nonuT

Ka B~CHBHRH npnpo,ltl,I Kopp.e.~ ll'l'OpHqHUX qacTmx • .IlaeTCSl Kpa:rKIDi . . 

o6sop aKcnep:wteHT8Jll,HUX pa6oT no ,nByxqacTR'll:lllM KOppeJISlQHall ttpo.ItYK-

TOB MHOJKBQTBBHH~ro poll!,ltemm /5/. 

Bo BTopoii _r.na:ee OIIHCB.Ha MBTo,JtRKa aKcnepHM_eHTa: ycTpo.iicTBo· 

K8l4epu, on:rRKa, BBJIHtIHHa R pacnpeite.nea:ae MarHHTaoro noM,npocMoTp 
. , . , . . . . -- ~ ·- ' .. 

qx>TorpaqiHii, Mace~ Ii! H3MepeHWI co6NTK'1 li T-lt• 

OcHOBHOe- BHW4amte. YltBJllllIOCI, 6onee TO'll:IOMY yqeory HBOltHOpo.n

HOCTH MSl'HHTHoro noM E pa6o'!eM o6'LeMe KaMBPH B MaTeMa:rnqecROMy 

o6ecneqeHlDJ Boero 3KcnepHMeaTa. 

HBOltHOJ)OltHOCTL MartillTHOrO llOJISl ~pa6oqeM 06'!,eMe ,ltOXOJlHT ,no 

20% no BBJ)TllltaJII,HOii OCB, napa1llle1ILHOil OllTHqBOIDilt OCHM qx)TOamzapa

TOB. Taitaa 60.lU,lllaSl HBOltHOJ)OJ:Ui:OC'l'I, M81'HllTHOrO llOJISl BU3E8H8 KOHCTJJYR-

t.tnen Be;XH~r~ non~~a 1.1ar1urTa161• '8 'aepx11eM nonDCHou onorrn 
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oneJia.HH .IUJa 1<ononna ~IDI qioTorpag)llpoBBHWI:pa6oq~~o o6'LeMa Ka.Me-: . • ~ -: <. • • . > 

pH .IUJYMSI HB8aBHOIDd.HMli OllTHqeo.KHMR OHOTBMBMR, KruKJtM HS. KOTOp.HX: 
oooTOHT HS 'Tpex: qioToannapaTOB,IloaT~MY ~PH o6pa6oTKB · ·~IDibMOBOii 
llHqJOJ)M81\liH R,POMB. xopomero 8HaHRll OIITH'IBCKIIX:' x:apaKTBPROTrut ; 
TpB6YBTOJl x:opomee 8H8HHB TO~Orpaji:m MBI'HHTHOrO llO.IDI,lIPH onpe,Ite-
JIBHHH_ napaMeTpOB OllBJlOB qaoT:m:t (HMnyJII,OOB ~ yrllOB BWIBTa) yqeT 
MaI'HHTHOro llOIDI ~oymeoTBMJIOJI O llOMOll!LD OllSWiallLHOil Ta6nima -- . . RaPTH MaI'HliTHOrO ll0Jlll,0oo6eHHOOTI, RapTB Mar~Horo llOJIJI OOOTORT 
B TOM, ~o B Heil HOllOHL8Y8TCJl HBPaBHOMBPllllil mar no BOBM TPBM KOOP
JtH!faTH.HM ooaM H,.. • H_i , II 2- /?/. &ro noaEOMBT oCiecnetmTL nyTeM . , : ·, 
JIH~BiiHOi-i ~HTBpllOJlllu,ml TO'lHOCTI, HaJCOJJt.ItBHKJl EBJlli~H.H M8I'llliTHOro no-
Jill HB x:yJKe I%, ~o EnoJIHe JlOOTB.TO'iHO · itna KaMepu· c nponB.Hollw Ha-. . . . 

llOJIHBHHBM, 
:~· ..,., ·; B OHHR npocMorp crepeo~ororpaqiHll c 2-uerpoBon nponaHoBon KaMepa 

nponaBo.iuuica Ha 6~nr,nmx: npOCMOTpOEBX CTOJI8X
0 

EIT~:r,me-2 H 
rrpocMorpoE09'."lI8MBPRTB,1lI,HllX: CTOnax C.AMET / 8 /.HaMepeHWI KOO.PJtllHaT 
one.iioE 0T06p8HHHX: 006.HTlii .ne~ami:or,, ll odm)~HOM, Ha· R8MBpRT8JII,
HHX:· llp~6opax: IIYOC, pa60TaJOUW:X: Ha· -~ c· 31M. E3CM-4 /9/. Co6.HTID! 
c 60.HLIIIHM ~o.noM o.ne.ztoE ETOpRqHHX: qaoTRQ II8MB.llflIDJCh · ·TaKllte, Ha 
CAMET,.l{na yqeTa KOHCTPYKTHEHHX: OC06BHHOCT8il E. DO;~JlOlliUi OllTH
qeoKoil OROTBMH: p:aaH.HX ;lillOE HSMBp~BJII,HHX: npn6opoll 6Iif'IIcnonr,ao
B8H a7l!'OPH~~- a$Uimix: npeodpaaOBBHHii O medTI,D napaMeTpaMH,BM.BCTO . 
06.HqHO HCIIOJIL~YBMOro aJiropwr.Ma'. C 08.MI,JO napaue;pm.m /IO/:'. ,, ·;- . •. r-r, .,. -" . ; . ~·.; 

.:.1:., -;; = D MiJ. :+: ..D ,1.(J):<s.- 1- l>, x.t '3)} s/ · · .:· 

- ., (I) 
tr; .:.:: ]) _?J (, I ·r-. J) t; (.;.) X.!J: ·-r- j) .1· {_ ~j ,'1 .• .!I, (7 <I .· ..... , ... ,Cf-'•'· -iJ.• 

'\,. 

r.zte .X, 
' 

i,. 
• ,:J L 

.- ,,,,.,. 
-KOOp,lUlllaTll ToqeR TPBRa E OIITRqecRoa ClICTBMB 

. 4. 
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Roopzurnar Ha IIJieHKe. . ._l: .,,- ./i ;:_/ 
KOO.PIUrn8T H8MBJ)HTBJII,HOro npndopa. 

napaMeT_p1,1 npeodpaso:amraa. 

- TB JJte KOOJl.ItRHaTB B CHOTBMB 

]) _!{ft") , -V)fl) ·, c:·" I + 3 -

Koa41Pmt11BHTll IIB.PBXO.Ita OT O.ltHOi_CHCTBM!l KOO.PztRHaT K..npyrOil_Haxo-
ltllTOJ! HS YCJIOBKII MifilHM3Ma WYRHUHOHa!la: . . -, fr [i . . , .. ,.7 I ,. ., - .. .... . ' -~ ::: ,?:.. ( .Z-.: - :r.,.,:) + (};: - J,..:.lJ ,;~ (2) 

t ....:., 

,. 'v' r""'"'\ .. ,;_;:-1_.r..... • ... .;( __ .::. o -· ---~ :: a ;._., 1, -~. J . "J I> x{l) -; ") '1>5U' 

r.Ita . X -r; • Jr, - aa.itaaHHe (TeopeT:aqeo1me) ROO.P.It,IDiaTu penepHmc 
K.PBC'l'Oll .:a OIITH'tlBCKOli CHCTeMe Ha IIJI8HKB • r,...: , }!...... - ll8M8JlBH-. . ' ~- . . 

HBB KoopzurnaTu penepH.HX: K.PBCTOll. JV' - 'llICJIO penepH.HX .MBTOK. 
S -cpe.1tHBKBB,lij)aTKqaoe OTK.1.IOHBHHe • 

A,aaJIH3 pespr,raroB o6pa60TKII coCluTRii. 11a.MepeHHHx aa oeloruc 
. IljlR60pax:. IIOlta3B.1l,. .'f:l'O na,P&IBTPH TP8KOB B ll,PB.ltB,nax: onm6oK R8Mepe

HHJI IIOJIHOCTLD COBIIa.ItaJOT, 

06pa60TK~.lISM8.PBH:afl R no1zyqem,:e ~ll8HqecKHx: pesynr,;aTO~-~cy
mecTBJIJIBTCJl c noMomw CHCTe.MH nporpaMM aa 31:M. CllC I604A.0cHOBY 
.ItaHHOii CHCTBMH COCTaB.lIJiBT npor_paMMa r:Eml1T /II/. B ItBUCTBY!OlllBM 
EapHaHTB 8i'OH nporpaMMH HCII01lI,8Y8TC.ll KapTa MaI.'HHTHOro IIO~,pea-
71R30Ba.R aJlI'O.PHTM aqjJIHHHX: npeo6paso:aa.mtli,Ill{ece.llll TBXXB JU)YrHe . ' 
.1tona11Hewm H ·IIaMeaeHHJl, KOTOpue 6mm: I[JlO.mutTOESHll npa.KTmtOH 
pa6ow o HaxonneHReM <5onr,moro o6'I>eMa TPBKOBOii RH4JO.PMartmt a ero 
JtBJa:eHl'IBll Ha paau~ ata.nax Jla'lleMata'leCKOil O<ipa60Tltlt Ha -3BM. 

Ilplt Maccomn: ftaMB,PBHW!lC 'tlacTO E03.HHKaeT HB06XO.tmMOCTL nepa
.Mepcm OTllB.nHlllC Cll6.JtOB: qacTllitt a. lUC IIOCJI8)tY1'.llllero 06C"'i8Ta,Jl]m. aaa-• - ••• ••. 

T' •' 

lll!3a coduTIDi .a yaJIQl!Wit: 4. ,.--reoverpu rpeOyexca _0<1;,e;txaelnte · 
peaJJir.TB.TOB cqeTa. aac1t0nr,ru,;z: .113Mepemxu. (nepeitepo11} .&ry_ qiyHKqm 
l!un.oJIHa.e~ cna~~HWl lIJ)Ql'paMMa. a x.oTOpoif npwc~pe.Ha T81Uta 
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E03MOEiliOCTb·yqeTaECBX 3aMeqrumii, C,ItBRBHHllX onepaTOPOM noone'Me

TO,ItnqecKoro npOCMOTpa CTBPBoqJOTOrp.il. 

TpeTLH CTa.ItWI o6pa6oTKH aKcnepru.ieHTam,Horo MaTepnana aaruno

qaeTCH E OT6ope co0NTlllil no paanwnwM KpJITepHHM n qiopMRpoEaHne, 

neHTll C,YMMapHllX peay,n1,TaTOB (JICP). WOpMRpqEBHRB JICP - .ItnH 8BB3,n; 

111 V ~ ,j) -tiacxm:,i ocy111ecTERHBTOH cooTEBTCTEYIOIIU1Mli nporpaMMaMn. 

C IlOMOlllbID paapa60T8HHOil CRCTBMH nporpaMM ouno o6c~8HO CEll

we 20 TllC,!lq B3ruIMO.ItBilCTBIDi, aaperlllCTPHPOEBHHllX E 2-MeTpoaon 

npona.HOEOil KaMepe, c MHOJKBCTEBHHOCTbID no 18 JIYqeil n paaJmqffHM 

qzcnoM 'V'( 0) -tiacnu,i. '. Bp~~ npOXOlK,IlBHW/oiiaoro co611TM qepea 

ECID CIIICTBMY nporpBMM COCTaJlJIJIBJ B CPB.ItHBM 2,5-3MRHYT11. 

B ;peThelt riaae KpaTK0 paccMoTpeau ocHOBHHe' qi111a:1rnec1We npen

CTaBJlBHM O HERBHMX MHOJKSCTBilHHOro .P~Ji!,ItB~ qa~T~ B paMKaX KOH-

KpeTaiii Moneneil, c KOTopui.ln .1teJianoc1, cpaBHeiin·e· aKcnepRMeHTanLHHX 

.It8HHHX; npHBB.ItBHll,PB3,YilbT8T11 3KCnBpHMBHT8Jil,HOro'aH8Jlli3a aapsmo

B0ii K0ppenHIOIR no MH0JKBCTBBHH0CTH, a T8IOltB KOPPBJIJIIOIH B 0.ItH0-
1• , ~· .. . . ,, 

'lacTnqHHX CilBKTpax - 3aBHCHMOCTh CPBAHBro nonepetiaoro HMnyn1,ca 
' 

qacTHU · OT npoiiom,Horo. 
. ' . ~ 

Bee MH0roo6paane TBOPBTnqeCKHX_ MO,Ite.nen MHOJKBCTBBHH0rO polK,Ile-

HM B aneMBHTapHOM 8KTB CTOnKHOBBHM n;B,YX qacTRU MOJKBT 6HTb CBB-,.. . . ... ·• ,,...,,.~ ' 

ltBHO K ltBYM OCHOBHllM TllllaM! I) Henocpe,ItCTBBHHOB P0JKltBHHB COBOK,Yn-

HOCTR BTop:aqe~x qac:Tnu; 2) poJK,Iteane qacTnu qep~a npoMeJKyToqeoe 

E036yJK,ItBHHOB -~OC'.;OHHIIIB •. ,B COOTBBTCTBim C 3TRM ,ItnH CpaBHBHHH C 
n,: "''• \ ., " • :·• t. 

3KCnepRMBHTanbHHMH lt8HHllMl1 Bll0paHll Hal'!Oonee'o6ume TBOPBTnqecKJIIB 
~~ -· . ·• 

non;xo)Ul: 
, . r 

A. MsnLTnpe,itimOHHaJI Mo_n;eJIL, OTHOCRIIIMCH K nepBoMy THllY 
• I .'_ '.' ••. • 

MBX8HH3M8. MHOUCTBBHHOro poJK,Iteim.a /.I2,I7/; 
- •' • - I - »:-, '. .• , •,:.; ~~- \ ., ';_ ~ 

B. MyJII,Tnnepnqiep:ariecKaJI MO):tBJlb c 0,ItHOllHOHHllM o6MBHOM n pox-
::;..... . J"· . ' : : .- ·. ·• ~- : .: i.. ~. • ·. !,_ . '' -~ .· 

ltBHHBM pe30HaHCOB ll KnacTepoB, CO):t8J)JK8111M ooa xapaitTBPHllX npR3~ 

Haita MHOlitBCTEBHHOro POJKJtBHWl /I3/; 

6 

J, 

"' 

,; 

B. CTaTRCTR'IBCKBJl KnacTepaaa MO.D;Bnb, OTHOCHWBJlCH KO BTOPOMy 

TllllY MexruraaMa .MHOJKBCTBBHHOro POJKJtBHIDI /14,17/. 

.!um BllltBJlBHIDI xoppen,a~ .ItRHaMnqecKoro npoHCXOlK,IlBHM Ha qioae 

paspemeHH!IX 8Blt0H8Mll COXP8HBHIDI aHeprnn-RMIIY,nLca 6uno npOBB.ItBHO 

MO,ItBJIRpOBaane Ha 3Bwl II-p -B3anMO.IteilCTBlllii npn P=40 I'aB/c no <pa,30BO-. 
MY npOCTPBHCTBY C yqeTOM 3KCllBPliMBHTaJU,HOro pacnpe.zteneHM no MHO-

JKBCTBBHHOCTR ETOpnqeux'qacTHQ /15/ • 

Ha p:ac.I npen;cTaB.neHa aKcnepHMBHTaJU,HaJI aaencHMocTL acco

t01aTHBH0ii MH0JKBCTBBHH0CTH rr---M830H0B OT npon;onbHllX 6HCTPOT IF H 

rr--MB30HOB /16/,' 

, "l ( ' ) -~· , .... < I • •• - • -'1' ,, .::: • ,:(if- 1, 

• /' d.: <0(1, ,(:;"' '!..(t 
d<'.f ,-/.1"' 

(3) 

B Ta6JI. l 3Haqemm < r:, > ,n;n,a rr---MB30HOB CpaBHHBBIDTCH C pacqeTa

MH no M:ynLTHnepnqiepuqecKO:a M0.zte.nn o KnacTepru,m (MM). 

Ta6.n. I 

F:,"' < ,: .> raB/c 

/ raB/c / a1:cnepRMBHT Mo,n;en1, 

-3.,-2 0.43±0.04 0.59,±0.03 

-I. ,-0,5 0.36,iC).02 0.46,±0.02 

-0,5 ,0.5 0.36±0.05 0,35,±0.0I 

0.5,I 0,38±0.02 0.40,±0.02 

2. ,3 0.42±0.05 0.64,±0-.05 

IIonyqeHHHB ltaHHllB CBHD;BTBJlbCTB:YIDT O Ha11Hq:az ltHHaMRqecKHX 

KOppen,atiutt B POJK.ItBHRR BTOpHqff!IX qacTnu: POOT ope)Uiero ~cna rr°-Me-

30H0E < n T • ) C YB B n:aqeIDieM qncJia sap,aJKBHHllX qacTnu /'l; , 3aJlHCIII-
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MOCTL aocotUiaTIDJHOil MHOXBCTBBHHOOT~ OTPHU8TBlliiFH~ llllOHOB -OT npo- -

ltOJILHhllC duoTpOT Ir" H Ir-MeSOHOl3 H IiBHO BllpaJa8HH8ll SBB.HCHMOCTJ, open

aero nonepet1uoro liMil,YJILCa aapmteHHIJX imoHo:e OT npo_nonLHhlX: nepeMeu-

iIIJx:: ft., X, ;f _ 
Cpa.BHBH.liB llOJlYtlBHHHX: JtaHHlllC -0 pactteT&IH no MM yKa:rnnaBT Ha 

aeo6x:O)lHMOCTL RSMBHBHIDI H8KOTOPhlX napru.ieTpo:e MOJtBJIH. OTBBTCTBBH-

ID,(X: ~a onooociu o6paao:eamm -qacTHU (npR donLllIHX aHE.ttemmx: I!,,.,_ 

pact1eTHlle BeJllltm:Hu < _f~ > auatm:Temeo npe1mwaIOT aa6moitaeMlile). 

B' ttet:eepTOil r~aBB llpllBOJUlTC~ peaynLTaTU 8KCllBPliMBHTa1ItHoro 

nco.neno:eamm H cpa.BHBHIDl. C TeopBTH"l:BCruiMH MO.llBJIRMH lUlYJCttacTH'll!llX: 

KOPJlB.1!8ttHil aapmitBHHux ttHoa6:e no npo.no.m,HHM om::tpoTaM 11 aaRM9-ram,

Hw yr118Jl B KHKJIIOSWIHUX H nonymm.moSHBHhlX: H-p-peaxttu.mc nJ)H P=40 

raB/o /I6-I9/. 

Jtoppe11HUHoHHll8 WYHKttmi JtIDl HHKJ!PJSRBHBX pear,Qnr,: 

C ('I, !Ji) :. fl~ ( ;/, .'!~) - P, {J, J ['_ r .!J~) ~ (4) 

C; {ff,,-·~):= J~' (...1:/, fl.,_) - < i1,( II"' - ~. ~>-~f{!f.}'Plj,}' 
;J a - <.. tl._J < n,.,:> , J~ (5)_ 

R /!J,:t~J - I~ t:1.1 ... > 
f. /j.) f tjJ 

: . .; 
I (6) 

r.ne {) { - =- _._. !'!.£. ;-'- d'1 , l -- ~ _!_ ,1t1; _(7) 
h ;J,} '.li" l~!f- > f.. l:tJ .t;;.,, if,'JL ' t 1:1-,'J~) •,:-., t(!/A!, 

o)U{O :it Jtll3ltttao1'1r!Tffille ~H!tUWt llJIOTHOCTli pacnpB]t8lIBHHH BTOp}l'lliliX: 

ll80Tlttt, < ,:. ? - cpe_ttHee 3HatteH.He tmc~a tiacT1u1 copTa .: (:i<~Ji;'yz'~ 

'5.·n • noJIHoe HBj!Ii.P:Yl'Oe 08'1BlU1e Irp - ll38BMO.ll!lilOTBliii -npli P=40 

ras/c.Altti1IOnttttille onpe,ne.>1e11u ttoppeM1:t110HHHX wYHIUi,;tll ncnonao:ea

JmCL lt7Ill ll01lYHHKJ!PJ3HBimlC plirutltl1_i1 0 qiHRcR.J)OB8HHOH MBOJKBC1'BBHH00Tl,il 

BRJ)SDKBHlWlt ttacTm:t ( C COOTBBTC'l'BYlOUIBil 381.iBlfOii d;,, -., ¾ t < 11') ➔ #l, 

6,; - TOllOJl:OrHttflcKOe cettemte J)OJ!f,Jtearut !3apHll:8Hll:lllC llaCTH}l) •• 

Ha pzc.2 npe.1tc'l'BBJie1m s1WnBpm.1eniranHL1e nrumae .nm ittippem-

tUIOHHllX: C - W9Hiantii B S8EliORU00TR OT J)a3HOCTlI t5liOTpOT ~._3/-= f/.--//z 
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·:·h.;: 

,_ 

., 

Pnc.2. S1tcnepllMBHTalll>HllB :rnaqBHlifl C- <liYHKWIB B 38.B~CliMOCTli OT 

A~ = !1, - '}.;, nna pasnnqallx: nap II-MesoaoB. 
< • 

_;,,,--: 

·,.:.J 

,s•; _,. ~-

··,: ;' 

'·:.-'."", ~~ .;. :_.:.,., ~ 

. \"" ';~t·t 1:- ::: . .• , • • -..:.. .-.--:~-

10 

·f 

l 

·} 

,t 
·,~ 

l i' 
i 
I; 

,n.Jl/l J('" T, T" , X · J7 - n 7i~JZ- nap ImOHOB. B:mtBH pesKHn nonolKli-

TBlll>Hlli-i M8KCRM3M npli /J J =(), 38.BllCRlllHH OT sapJJ.na napll: 

. (.' ;- _ :--> C:_ -:;:: C+:4.Eo.liee ,llBTanl>Hllii aHaJilI3 nOKB.3an, ''!TO ·OCHOBHOil 

BKllB,J( B MBKCllMYM BHOCHT napll qaCTliU ll3 UBHTpari1>HOll 061IacTli 

I y, ii ~,j ~ I .. 
I . 

BlllI3KO.ItBiiCTBYIOllllili xaprutTBP Ha6JIIO.naeMHx: Koppenmuiij B l1HKlll03liB-" 

HllX: PBaKUliflX:.06HapymmaBTCH npn annpoKCHMawm n071¥~BHHllX:,naHHllX: 

38.BliCHMOCTI,JO: - i ~i'f f 
-·, . . -L-
f<. (.~, J2) = C;_ ·· t (8) 

r.ne L - Trut HasmiaeMM. Koppe.naunoHHM .nlllIHa / 4/. Ha p11c. 3 

npllllOll,ilTCH 3HaqeHM /~ :.. qiyHKWIB B saBHCllMo·cTii OT ti;;.:- 9 f·-) _. , r. ./( 

npli qeTHPBX qi:llKCHpOBaHHllX: B UBHTpanl>HOll o6nacTll BBnliqRH ._7;:: - • , · 

lfuc.nBHHllB 3HaqeH:lifl napaMBTpOB Cl ll · L . ·_npenCT8.B1IBHll B Ta6n.II. 

Ta6Jlllua II 

j,,.- d. ~ .!i Ct L t: :!. i. 

-
-0.75 0~?0,±0:10 1.6±0.6 

-0.25 0.70,±0.09 2.I,±0.8 

0.25 0. 64,±0. 09'. I.8±0.6 

0.25 0. 58;t(). 09' r. ?,±0.'6 

Cpemurn 3Ha'iBH:lifl napaMBTPOB 0Ka3allllcl> paBHHMli Cl= 0,65,±0.07, 

L = I. 8 ,±0. 2 ( c1:1nol11HM · ,nHHM Ha p11c. 3) ; .I{Jm X '.1T' ,n Ji-./f · nap 

Ci. = 0.26,±0.I.oTll P_B,,8y°Jl1>TaTll COBnanaJOT C aHanorli'Il!HMli .ltaHHllMll 

.nna pp - cT01IKHOBBHlii-i np11 :rneprMx: FllAL n Fr'' .B Ta6n.lII 

co6paHll · s~a'iBHIDI I<. ' H C -q>YHK'Ulli-i n:na · UBH~_pan~~oi-i o6nac~H 

i., -e:.lf ~I) 
d, J.! 

np1{,ItByx :rneprHHX. 

II 



~ 
Ta.o.n. Ill 

R (O.O) 

3Kcnepn-
1 

-t -t' -+ - - - (' C 
MBHT 

IT-p,40 raB/c;0.2I,±0,06 0,59.±(),08 0,-Z?±O,O? 0.4!±0,04 

PP,205 raB/c:0.25,±0,05 0,67±0,06 0.38j;0.06 0,50±0.06 

C (010) 

I 

II-P,40 ThB/c 0,13±0.03 I 0,32,±0.04 
1 

O,I:3±0.03 o.90±0.oa 
PP,205 ThB/c,0.22;t0,04 ] 0.4?;t0.04 0.2I±0.04 i.88±0.!6 

. I .. . : .. . 

-• ,t·•p ~ ,r+ ~ ,r· • ... Gev/e 

PI!:c.3. 

lllf I 
la~ 
Jt.s 
~ 

'° .2 

.1 

. OSL 
·2 

• 
• .. jcy,ts.s i,.5',<IJ,<4 
• •,5 <1J1< 0 ll 0<!1, <.$ 

·1 0 t i 
Ag •1J;•!I, 

::ikcnepm.ieHTanLHllB 3HaqeHrut /? -4>.YHKUIDI: H peayitTaT HX 

qll:t'l'Hpo:aamrJt (cniIOIIIHHB ripill.imi) C llOMOlirt,10 qiyHltUIDI Blinn 

a.· Up{"" i.:1:Jl/t ). 

12 

Ha nplllle.nemrux: .nrurnwx: cne,nyeT, 'ITO Ma.RCRM.YM R -<ll.YHKUIDI 

Ha67IIOJ:taBTC.ll Ilj)li 1-J -:::; i,j,_--:. (} H, 'ITO 3HaqeHIIB /\ (0,0) B llll'lpOKOR 
'---/, .,-1· 

06.naCTH aaeprrul. HB 38.llHC.IIT OT 3HB.PrHH CTOIIKHOBBHH.ll H TIIDa CTa/Illli-

BaIOlllHX:C.ll iaCTHU(Il,P). 

Cpa.BHBffi'IB 'A8HllllX: C pacqeTBMH no W8.30BOM.Y Ilj)OCTj)8HCTB.Y IlOKa-

3l,lBaBT, 'ITO Ha6.1IBJ.naer.rue B 3It0Il8j)RMBHTB KOj)j)BllilUIDI 06.YCIIOBIIBHll Ka.R 
: , 

.mrna.MHKOH j)OlK,ltBHKf_l - }1. ~acTHU, Ta.R H C/IOJKBHl:tBM C06llTHi1 c j)03HllMH 

it B HHKJII03HBHOM no.nx:o.ne K a.aa1IH3Y B3aIIMO.neilCTBllil • • 

B STOil 1KB rJia.BB Ilj)OBO,lUlTC.ll 3KCilBPRMBHTaITT,!lllll 8Ha.J1l:t3 nB.YX:

qacTlfqHllX: pacnpe.ne IIBHHff II KO.PPBJIJIUROHHllX: 4JYHK1J,HR OT Ilj)O,IlO/II,HllX: 

6HCTj)OT TI.PH qiHKCHj)OB8HllllX: aeaqeHH.IIX: MHOJKBCTBBHHOCTH sap.lIJKBHHllX: 

qacTHU f2=4,6,8,IO /IS/. 

Ha pnc.4 npe.ncTa.B.nBHll It8.HHllB nn.a 

{>,) 

K, f.f/, ;/~-) - qJ.YHKUl:til TI.PH n::: 4 · 

nn.a -:;:<"_Jic H Ji~./[- - nap BMecTe c,.riacqeTaMR no qiasoBoMy npo-- . ~- ' 

CTpa.HCTB.Y. Bli:rtHO, qTO B TO~ax: "!;/; ~j~ 3KCnB,PHMBHTa/II,Hllll 3HR-

qeHH.ll K.. ln) -qJ.YHKUIDI ltllil TOlKltBCTBBHHllX: qaGTHU C.YlllBCTBBHHO OT

/IliqaIQTC.ll OT BllqHC/IBHHlllC no qJ8.30BOM.Y npocTpaHCTB.Y. Jln.a 7f ,- Ji • -nap 

:a o6naCTH OTJ)HuarenI,HllX: aaaqeHHi1 6llCTpOT llHOHOB (o6naCTI, nHW.PaRUIDI 

R
/h) . ., . . ., riih) 

llj)OTOHa) r - .> l. - .Itllil SKCllBPRMBHTa/II,HllX: ToqeK H /\ ,. ·- < (.7 
l"/ C 

,nn.a qJa80BllX: • .AHaJiornqaoe' llOBB.ItBHHB · f<. ' - 4J.YHKUI:tii Ha61IIO.naeTC.ll 

H npH )U).Yrlix: 11 • Ta.RHM o6paao.M, cpa:aHeHHe SKCnBj)HMBHTa/II,HllX: .na.a-
( I?) 

HllX: )l/I.ll R,. ql.YHKUI:[H ll.PH tpHKCHj)OB8HHOM n., C pactJBTaMll no qia-

30BOMY llj)OCTj)a.HCTB.Y Ta.Rl!tB 06Haj)JJKllllaIOT 6JmlKH11:B KOj)j)BllilUlili 

( Ll /j -::: 0 ) B .POJKnBHHH aaj).llJ!tBHHllX: qacTHU :e Tc;-:, -B80HMOD;BilCT-

llH.lllC npli P=40 ToB/c. P83KOB OT/Iliqll:B SKCnBj)RMBHTa/II,HllX: aaaqeHHi1 

Koppe.n.aUHOHHllX: 4J.YHKUI:tii OT cooT:a eTCTB.YJOlllliX: qiaao:e11x: npn I I.J;j / > I 

.YK8.3llBaBT Ha Ilj)HC.YTCTBRB Ta.Kllt8 l'l .naITT,HHX: KO.P.PBllilUl:tl1 no npono.nr,

HOH 6llCTj)OTB BTOPlitJHllX qaCTHU. 
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njlll n =4. 
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fvtinLTl1PB.lllKllOHH1lll nOltlCOlt ( C KOHCTaHTaMli CBH311 .n7lll OOMSHHl:lX 

TpaBKTOPl1ii 113 _paOOTl:l /J2/) JilU!ll, B npenenax TPBlmpaTHOii O!lllIOM HB 

npOTllllOpB'fflT ltaHHl:lM .n7lll KOPPB.Jl.!l~OHHl:lX qJYHKUHM :e qBHTpanr,aoii oo

_nacTl1 :e HHKJil03llllH.llX peaKqWIX (Tacln. 111) ,cTaTl1CTl1qecKruI KnacTBPH8.ll 

.MOltBJIL onn01rnaeT_ 3Tl1 .naHHHB /17/. M3.nLTl1nep11qiep11qecK8.ll .Mone.nL C . 
KnacTepru.m KaqecTDBHHO Olll1CllDaeT nnnyqeHHHB ltaHHl:lB 11 lt7lll nony11H-

KJil03llllH1llC peax~il /18/. 

B 3TO:il r.na.Be Ta.Kllte npllllO.nHTC.II 3KCnBpl1.MBHTanLHl:lB pacnpenene

HM pa3nl1'IHl:lX no aapany nap Ill10HO:e no a311.MYTMLHl:lM yrnaM ¢ 
Ip '°j ) 

Cc.; tf -: _ ~ _ .. <.! =-~~ - (9) 

. /~;/ I ~ii 
11 K03@l~BHT ac11.MMeTpni1 · B. : ,. 

_ _ 1y (ef> • A J - N/¢,_<_} ) . , (IO) B - .- ------ ,L_ ---
. 1v·r;.-.-i. 

r.ne Jf( r/> ~ }. ~ qnc.no' nap qacTHQ ,11.MeIOlllliX yron ¢ ~ ¥, -~ ::, :: -
nonaoe qnc.no nap 11:cc.ne_nyeMI.Jx qacT11q. 

.I!aHHHe no aa11.MyTanI,Hl:lM KOppe7I.HqMM 3aJ).ffJ!tBHHl:lX Ill10HOD nony-_ 

qeHl:l .n7lll l1HKJII03llllHl:lX 11 nony11HKmoa11:eHux. perutqnii npn paam,x:. ycno:eWix 
·f ,,,,,__ .. 

OTOopa qacTnq /16:,-19/. Ha p11c. 5 np11:eeneH1:1 pacnpenene~rna ~- ''/ ,/~ 

zt7lll X t E-' 11 7: '1i - nap zt7lll paaHl:lX: f I n .:, ff Jl9/. IIp11 Ma-

n1:1ic yrnaic .:f> HaOHIOitaBTCH 11301:lTOK TOJKnBCTDSHHl:lX: nap qaCTHq no 

cpa:eHBHl1!0 C HBTOlKl{BCTDBHHUMl1 napaM.H. 8-ra paaHHqa, Rax :e.HnHo 113 

npllllBllBHHl:llC naHHl:llC,OOycno:eneHa napru.m C Manl:l.Mll 3HaqeHI1HMI1 pa3-

HOCTI1 t:.t ( 1411 ~ c.4) .IIp11 oonr,Illlix pa3HOCTnx: 1..1,7 (i,1Jj:i,6) 

pacnpene nsm!Jl T01U!BC'l'llBHHlillC H HB'l'Oll'JtBO'l'B BHHlilC nap COBlla,ltEOO'l' lt7U! 

:ec ex Haclmo.naeMl:lX: JI 

Koa@l~BHT ac11.MMBTp11n np.r j 4 :o 0 cocTaJJ7lllBT B =0. 12±0.011 • + (I s··-=- -0,25;t0.0I .nna l1H!\HI03.HDHUlC perutqni1,T.e. 2,~·>> B.t± np11 

J ~ '.!' ti 
C. 

.IIp11 jaJ/~ /.5 
,._ ..,I 

b -~ ff 11 cnaoo MBHHBTOH OT t1J • 
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Pirn.5. Pac11pB,D;aJIBHllB :fir' 1:t¢ B 38.BllCllMOCTll OT asm.1nam.HOI'O 

yr.n;a if.; n;na TO~BC'l'BBHHUX \ ' ) R HBl'OlK,IUlCTBBHf:lUX_ 

( .f~ ) 11a_p. sa,PIDKBHHI:lX IlliOHOB lI Il"'p - J)88ltW/UlX Q pasHOli 

MROXBCTBBl:lHQCTLIO lIJ)llP::,40raB/c~ 

Ii 

l• · 

•· AHanor:a•nm e COOTHOillBHIDl ,llIDl, KOsqxllmui:eHTOB. B.. im6.mo.n;aroTC.fi ll B 

IIOll3llHK1ll03HBHHX J)Ba.KrzyI.llX /18-19/. . :: 

l{aqecTBBHHOB o6MCHBHHB -OC06BHHOCTBil B aBHMyTalILimx: CilBKTpax 

HaXO.ll;lITCJl B X:OJ)OillBM COI'JlaGIDl C J)a.8BHBa8MOil B padoT·ax /20/"qi,rnn

qecKOil u.n;e Bil HHT8pqlBJ)BHUim TO!UtBCTBBHH.HlC qacTHU, 

13 3aKJIDQBHMH nepeQHC.'JeHU 0CH0BH!ile pesyJibTaTL! )l;HCCepTaIJ;HH: 

: I. BBeii:eau _n;onomieHHH :a c.rienaau HBMBHBHHH :a I'lia.BHOii nporjiaM

Me I'80MBTJ)RqeoKOil J)BKOHCTJ)YK~ll COCJUTllil H·onpB.D;BlIBHHJl riapa.MBTJ)OB 

CJIB.D;OB qai:TRU (nporpm.wa r.IDPHT), B ~BJIOM oc5acneq:aaarolllHB: · 

a)· 60.11ee,·TO'llilill yqeT HBO.D;HOJ)O.D;HOCTH MBI'IDITHOI'O ·nona li Ka.MB.PB; 

·6) B08MOlKHOCTI, IlJ)OH8BO.D;llTI, ll3MB.PBHHH KBR Ha IIY0Cax, Ta.K ll 

Ha CAMh"Tax; . ... :, 

:a) noBumeHHYio sqxlleKTHBHOcTL · nporpa.MMH :}I ee Ha.nelKHOCTL npn Mac

co:aoiii o6pa60TKB_. 3KCilBJ)HMBHTalIJ,HOI'O MaTepnana: 

2 •.. .Ha 6ase rWHT cosn;B.Ha c:acTeMa nporpaMM, oc5ecneq:aaaromaa 

o6pa60TRY 3KCnepllMBHTam.HOI'O Ma.Tepnana OT Ha.KOITJIBHHH· ero 

.no ~PMllPOB8.HH.!l lIBHTll cyMMaJ)HllX pesy lILTaTOB. 

3. IlpOBBD;BHO MO,D;BlllIJ)OB~ll_e Ha cIM up -· B8WiMOll;BilCTBHil npa 

3HBJ)I'Hll 40 raB 110 qias9BOMY IlJ)OCTJ)8.HCTBY C yqeTOM pacnpBD;BJIBHH.!l 

no MHOlltBCTBBHHOCTH BTOJ)ll'lliHX::~aCTHU. 

4. BnepBHB Jl/Iil Irp - B8aHMO~BiiCTBli'1 no.nyqeHH 3KCnepHMBHTalIL

Hl1B D;aHHHB no .D;ByxqacTR'l:HUM KOJ)J)BlIJlqIDlM saJlJI)lteHHllX llllOHOB no npo

D;OJlLHHM CJllCTJ)OTaM H a8HMYT8JILHHM YI'liaM B llHR1ll03liBHHX H nonyHH,K1II0-

8llBHl1X pea.Krzymx npH aHeprnn 40 ThB. 

5. cRCilBJ)llMBHTam.HUe n;aHHllB no KOJ)J)BJI/lUHHM qacTHU :a llHK1II0-

3RBHl1X H IlOlIYllHKJII03llBHl1X: ll p - J)Ba.KqIDlX npH 3HBJ)I'llll 40 raB OCJHa

PYlKllllaDT sqxlJBKTll CJlmlltHHX H ll;alILHHX KOJ)J)B.JI/l~H B pacnpe,n;e lIBHl'UlX 

3aJlJI)ltBHHHX IIHOHOB no npO,D;OJlI,HUM 6HCTJ)OT8M H 83RMYTaJILHHM yrnaM._ ,. 
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:_t.,,._ 

6. XaprutTepHCTlUW 6lIIDltHHlC K0ppe.7IllUl{ii no npon01u,HHM 6HCTpO
TaM co.nnsmruoT C ruta.n:orwmmm .ltBHHllMlI nlll1 pp-ll3am!O,nei,icTllmi .,ll.PR 
:rneprIDix FNA l :a . I 5 R. , . trro :YKSSilllaeT aa c;y111ecTBOBBHHe 

ezurnoro MBX8HlI3Ma MHOlltBCTllBHHOro POJlt.14BHWl .B IIIHPOKOM HHTBpllane 
BHBPI'HH H pa3HlilC THnOll CT8JlKHllaKl!UHlCCJI 'lacTHQ. 

7. AHaJIH3 pacnpe.nenBHHH saJ)IDKBHHlllC IIHOHOll no 83:aMYTan:E,lrnM 
yrJiaM npH pasHHX ycnoBMX OT6opa qacTHQ noKasan, 'ITO 6nmtHHe 
KOppe71/lUHH B aBHMYTanI,HlilC ClIBKTpax MOryT 6HTt, o6yanoB.neHB 

3ippBKTOM TOJ!t.nBCTllBHHOCTH 'lacJH~. 

8. Ilo.nyqeaa · a1tcnepH.MeHTant,H8Jl sa:ancH.MocTt, cpe.naero saaqe

HH.fI nonep~oro ruieynt.ca OT npo.nont.aoro lr sa:ancruiocTt. acco~a

THBHOil MHO~BCTBBHHOCTll OT npo.nOJII,HNlC 6NCTp0T saJ)IDKBHHHlC IIHO
HOB B llHKIDDBHl!HNlC n-p ~ peam.nmx np:a aaepru 40 ,I'aB. 

9. IlpoBe.neao cpa:aaeHHe 3RClleJ)HMBHTant.HNX: .naHHHlC O Kappe
.. 71/l~OHHl:llC JIBn~mmx ll, ponemm saJ)IDKBHHHX rmoaoB o pactJeTaMK no ' ' . ' - .·. ~ ' -, ·- . . "- : - --

MYllbT.lmBpH4JBPH'lBCKOH R KnaCTBpHOH MOllB.71/lM H pac'leTBM 110 qla30ll0--~ ~ 4-~•" . • 
. • • • 

MY npocTpaHCTBY.YCTruJOB11BHO, tITO HSHOonee nonao 3KC11BPRMBHTan1,-
HHB naHHHe cor.nacylOTC.li C MYllI,THnBPR4JBPll'lBCKOit MOJtl)Jlt,IO C Knac
TBPaMH. 

OcHOBHUB pesyn1,TaTll HacTO.llllleil pa60TH.It0Kllan;HBan:e:ct. Ha· 

MBlltltYHapo.nHNx KOHipBpeH~lC no qJHBHKB BliCORHX: aaeprHii B EaTa:a.tm 
(I97Z r.} 3Kc-aa-IIpo:erutce (I973 r.), JioH.noHe( I974 r.);aa 

CBCCH.lilC WAH CCCP (I972,I973,I974 r.r.} a ony6nHKOB8.HH ll 

pa6oTaX: /16-19/. 
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