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1. BBEAEHI-IE 

B 0TAe11e HOBbiX MeTOAOB ycKopeHHR OH.RI1 AI1R \.113MepeHvtR xapaK

Tep\.IICTH4ecKoro peHTr€HOBCKOrO \.113J1Y4€HHR \.110HH3vtpOBS~H~X aTOMOB, 

KOTOp~e HSXOARTCR 8 3J1€KTPOHH~X KOnb~aX KOJ1J1€KTHBHOrO YCKOpH

T€IlR TfHK€J1biX HOHOB /l~pagpa6aTbiBS€TCR P€HTreH-AH¢paKQHOHHbl-aif 

cneKTpoMeTp BbiCOKoro paapeweHM.R no nmy cneKTpoMeTpa AoraHcce

Ha-'2/,KoTopbl~ npi4M€Hfi€TCR 8 06IlSCHt 3H€prHIII XapaKT€pi-1CTI44€CKOro 

peHTreHOBCKOrO I-1311Y4€HHR TR>K€11biX HOHOB. n-pl-1 pa3pa60TK€ Cn€KT

pOM€Tpa Bbl-6paHO TSKO€ peW€H\.IIe npo~ecca H3M€P€HVIR 1 npH KOTOpOM 

KpHCTaJ111-aHaJ1H3aTOp OCTS€TCA Ha OAHOM M€CT€ H TOJlbKO noBOpa

I.I\.IIBS€TCFI BOKpyr CBOei1 OCI-1 BPSL4€HHR, 4T06bl nOJlyl..lHTb pa3!1H'-1Hb1€ 

yrJlbl OTpS>K€HHR. 3TOT npi4H1..1Hn H3M€P€Hit\R n0380.J1AeT I-1CnOilb30BaTb 

onT1-1~ecK1-1e cnoco6~ ~3MepeHI-1A npM onpep,eneHMM yrna noeopoTa 

Kpl-1cTanna /na3epHaA MHTep¢epOMeTpHA/ H o6ecne~Hsa-eT ceepxTo4-

Hoe I-13MepeHMe yrna nosopoTa KpMcTanna. Tat<oH cnoco6 yp,oeneT

eopAeT BCeM·Tpe60BaHI-1~M, npep,C~Bn~eM~M K T04HOCTH H3MepeHI-1A, 

M n03BOI1~eT pa60T8Tb Ha I1VIHHH C 36t·t, 
TaK KaK 3Heprlt11t1 HeAit1arpaMMHbiX peHTreHOBCKMX nMHHH MOHM3a..t

poeaHHbiX aTOMOB ~aCTO OT IlM~aiOTCfl APYr OT p,pyra TOI1bKO Ha Tbi

Cfi~Hble AOI11.1 npo~eHTa, He06XOAMM8 B~COK8fl TO~HOCTb onp_ep,eneHMfl 

yrna noeopoTa Kpa..tcTanna. BbmOnHRR 3TO Tpe6oeaHa..te, MO)f(HO npe

He6pe~b n03t'f~HOHHbiMM OWI-16KaMH, KOTOpble M811bl OTHOCII!TeJlbHO norpew

HOCTeilf 1 B03HHK810uti-1X H3 reOMeTpi-1~€CKYIX YCilOBHH I-13MepeHM.R /3/. 

0Tp3)!(€HH€ peHTreHOBCKHX ny~eH KPHCT811Ill-14eCKOi1 pemeTKOH npo

IIICXOAHT no 3aKOHY 6p3rra: 

2d sinO ""' n.\ ""' n -~s:_ , 
E 

/1/ 

r.c.e d - paccTO.RHit1e Me)f(AY Bbi6paHHbiMM nnocKOCT.RMi-1 Kp~-tcTanna; A -
P,IlHH8 BOilHbl 3H811H3!.1pyeMOrO KB3HTOBOrO H3F1Y~eHH.R; (j - yro.n 

6p3rra; n - nop.Rp,OK OTP8)!(€HH-A; C - CKOPOCTb- CBeTa; h - OOCTO

RHHa.R nnaHKa HE - 3HeprH.R KB8HTOBOrO H3IlY4eHit1.R. ~3 ypaBHeHHR 

/1/ CJ1ep,yeT, ~TO OWH6Ka I-13MepeHH.R 3HeprHI-1 KB8HTOBOrO H3Ily4eHHR 

I'.E !'.(sinO) 
-- ~- ------ ~-cot&!'.&. /2/ 

E sin 0 
,[lnR pean~t~3ali.HH 3ap,aHHbiX Tpe6oeaHI-111 Heo6xOAHMa T04HOCTb ·onpe

AeneHHR yrna noeopoTa 1"1(} ~ 0,1 '~. TaKyiO T04HOCTb ~-t3MepeHMR MO>KHO 

nony4~Tb npH noMOutH nasepHoro HHTep$epoMeTpa Ha ocHose naaepa, 
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PHC. l . 0CHOBHaR CXeMa XO,D;a Jia3epHbiX nyqe:H: B yrJIOBOM 
HHTep4lepo'MeTp€: 0 - OCb Bpam;eHHR KpHCTa.JlJia; J - Tpt-meno-
llpHSMa; 2 - ITOBOpOTHaH IIpHsMa;· 3 - IIb€30p€30HaTOp; 4· -
II€HTaiipH3Ma; 5 - p;enHT€Jlb Jiy'tlefi; 6 - o6paTHhlfl nyt.r'; 
7,8 - $OTOIIpH€MHHKH. )lJHi ITPOCTOTbi o6paTHhiH JJY'tl HapH
COBaH OT,D;eiTbHO,HO Ha TipaKTHK€ OH rrpbXO,ll;HT Me~y ,D;€JIH
T€JI€M /5/ H nasepoM. 

cTa6~nH3HPOBaHHoro no 4SCTOTe Ha naM60BCKOM nposane. XoA na
aepHoro ny4a a naaepHoM HHTep$epoMeTpe noKaaaH Ha pHc. 1. 

HCT04HHKOM naaepHoro CB€Ta cny~HT CTS6HilH3HPOBSHHbl~ Ha J13M-
60BCKOM npoeane He-Ne - Jla3ep, KOTOPbl~ ).113Jly4S€T CB€T C Am1HO~ 
sonHbi A= 632,8 HM H A0CTaT04Hoi:1 AI1l-1Hoi:1 KorepeHTHOCTvt. PacU\en
neHHe na3epHoro I1Y4S npOHCXOAHT Ha OnTH4€CKOM Ky6e /5/. nony-
4SeMble ABe KOMnoHeHTbl naaepHoro ceeTa OTKJlOHfliOTCR 4epea neHTa
npi-13Mhf HS Tpvmenbnplll3Mbl. nocKOJlbKY Tplllnenbnplll3Mbl »<eCTKO ¢HK
CHpOBSHbl OTHOCIIJTe11bHO KPIIlCTSJ1J1-aHaJ1H3STOpa, noeopOT KplllCTSJ111S 
BOKpyr ceoeH OCH epa~eHHR Ha yr011 8 COOTBeTCTByeT npOTHBOnO
J10»<HOMY noeopoTy TplllnenbnPH3M, 

Tplllne11bnpY13MaMIIl /1 I /TpexrpaHHbiMIIl yrnoBbiMIIl oTpa)l{aTeJlRMY1/ 
11Y4H OTpa»<atOTCR nOA yr110M 180°,3aTeM Kpblweo6pa3Hb1MIIl npY13MaMH 
/2/'oTpa»<atOTCR TSKY1M o6pa30M, 4T06bl 11Y4Y1 npo6eran111 TOT »<e· ca
Mhli1 o6paTHbli1 riyTb, HO TOJ1bKO no TpaeKTOP\1114, CABHHyToH no ·Bbl
COTe. 
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an~ ~3MepeHH~ npae~nbHoro no 3HaKy yrna nosopoTa KP~CTanna 

~COOilb3Y€TC~ np~Hl\~n BHYTP€HHet:1 ¢a30BO~ MOAYDR~~YI/4.~$aaoea~ 

MOAYDftl.~~fl BbiXO.QHbtX CHrHaDOB V!HTep¢epoM€Tpa OCyUJ,eCTBDfi€TCfl 3a 

C4€T nepHO,QYI4€CK~X ~3M€H€HJ.1tl! OOTYI4€CKO~ pa3HOCTYI XO,Qa C no

MOUJ,b~ Ob€303Il€KTPYI4€CKOrO MOAYDfiTOpa /3/ Y1 CO€,QYIH€HHOrO C HYIM 

COOT8€TCTBY~W.ero OTpamaT€Dfl /2/. 

2. PAC4ET TPAEKTOP~~ J1Y4E« 

B TPEXrPAHHbiX YrOilKOBbiX OTPM!ATE!l~X 

B Ka4eCTBe oTpa>:<aTenbHbtX 3IleMeHTOB e Bbtweon~t~caHHOM ~HTep

¢epoMeTpe HCnOilb3Y~TCfl ,QB€ BpaUJ,aJO[l4~€Cfi".BOKp)'r '06LQei:1 T04K~ Bpa

UJ,€H~fl Tp~nenbnpvt3Mbt. np~ 3TOM 3Ha4€H~e H3M€Pfi€MOrO yrna 8bi-

4~CDR€TCfl Kat< OTHOW€HHe OnT~4€CKOtl! pa3HOCT~ XOAa flXont IlY4etlf 

Tp~nenbnpH3M t< paccTORHYI~ MemAY npH3MaMH R: 

sin A 
/Uonr 13/ 

4R 

.Un~ pac4eTa soaMO>KHOro AHanaaoHa ~3MepeH~~ yrno8 ~ An~ Heo6-

xog~Moro aHan~aa ow~6ot< Hago onpe.QeJl~Tb xo.Q naaepHotx I1Y4eH, 

OOKa3aHHbiX Ha p~C. 2. Ha OCHOBe YICCJ1ego9aH~tl! neKa /!)/ MO>KHO TpaK

T08aTb reoMeTp~JO ny4eH e Tp~nenbnp~3Max KaK nnocKOCTHy~ npo6-

neMy. B cooTBeTcT8~~ c 3T~M onT~4eCKafl AI1~Ha npo6era 8 cTeKne 

Tp~n€I1bnP~3Mbl paSHa OOTYI4€Ct<OH Ail~He npo6era COOT8€TCTByJOUJ,etl! 

KPbtweo6paaHoH np~3Mbt. B pa6oTax /6·8/ yKa3aHbt np~6n~>KeHHbte aHa

Jl~T~4ecK~e 8btpa>KeH~R AI1R eo3MO>!<Horo A~anaaoHa ~3MepeH~R 111 AI1fl 

aae~c~MOCTH T04HOCT~ ~3MepeH~R 
OT yrna noeopoTa s npe.Qnono>Ke

H~~ OT ,Q€I1bHO 8bt6paHHbiX ~CT04HYIK08 OW~60K. 0.QHaKO npyt, paapa6oT

Ke yr1l08biX ~HTep¢lepOMeTpOB 803H~KaeT H€06XO,Q~MOCTb 
HaP~AY C 

XO,QOM I1Y4€H 8 OTpa>KaJOUJ,~X np~3MaX KOMOI1€KCHO aHai1~3~poeaTb BCe 

8Jl~RH~~ ow~6ot<. C 3TOH ~eJlbJO paapa6oTaHa nporpaMMa GE80,KOTo

pafl pacc4HTbtBaeT xo.Q ny4etl!, paaHOCTb onTYI4€CK~X Ail~H npo6era 

VI ow~6t<y ~3MepeH~R yrnoe npvr aa.QaHHbtx OTKJlOHeHHfiX paaMepo8 

np~tt3M VI OWYI6KaX ~CTVIPOBK~. Pac4€Tbl npOBO,QfiTC~ Ha OCH08€ BeK

TOp08 8 KOMnileKCHOH OJlOCKOCTVI. np~ 3TOM nerKO ¢lOPMYI1HPOBaTb 

npo6Jl€Mbl BpaUJ,eHVIR, TpaHCI1Rl\~~, Op€I10MI1€HYI.A, OTpa>KeH~.A ~ TOI..IKI-1 

nepeC€4€HVIR A8YX npfiMbiX, TaK l.ITO B03HYIKaeT COOT8€TCTBYIOIL\t.1a'i 

gaHHoH ¢l~3H4ect<otl! npo6neMe anrop~TM. 

np111 pac4eTe XO,Qa 1ly4eH 8 Tptr1n€Jlbnp~3t:-1€. <;,Hal.la.Jla orype,Q€·IlR€T,C.A 

nono>KeH~e yrnoebtX T04eK 3KB~eaneHTHOi;L KPbtw~o6paa,lj1o~ ·np~S.~bt .. e 

nnoct<ocn1 •. Pac4eT npoeoA~TCf\ ·OTHOCHTe,DbHQ.qnTL!l4ec~oro l.l.et;t.T,pa. · 

TFI>KeCTVI Tp~nenbnp~3Mbt, KOTOpbltl! HaXOA~TCFI Ha paCCTO.AHYIYI 

/4/ 

.o;r. HH.>KHero KpaFI npH3Mbt ~ onpeAeJlfleTCfl ·n_oKa3aTeneM· npenoM.fie'i11JI 

MaTep~9na npt.13Mbl Yl BbtGOToH np~rt3Mbt H. ·npH TPK11X q6o3;Ha
1
yei'Jt1·f\.X · 



B 

li~O.SR 
H,~H/n 

,(~45° 
w~Jo• 
n~1.51 

IT----~t~-'L. ---z~';--------------~~~,~~t~---
P.uc ~ 2. Xo,n; na3epmrx nytzeii B . TpexrpaHHbiX yronKOBbiX 

.OTpax<aTeJIHX. 

_,qnR KPSeSbiX T04eK npJ.13M MO>KHO., l4CnOilb3YFI KOMnJleKCHbfe '-1-i-1C!la, 
a.anHcaTb: 

A '' tanaH - iH 1 , 

B 

c 
cotaH - iH1 , 151 

Ha .pHC. 2 noxa a aHa C14TY.a4HR JVlR 6oKosoro yrna a =·45~. ltnR y4eTa 
nepeKOCa npJ.13M npJ.1 aHaJ1!43e B03MO}I(Hb1X OWH60K T04KJ.1 yr110B npr.1 
nOMO~-YI Bb!PaJKeHJ.1R 

i¢ A, B, C ~> A, B, C • e !6/ 

noaopaqHaaroTc~ a nnocKocTJ.1 Ha yron nepeKoca. 3aTeM Ae~cTeH
T~JlbHaa T04Ka noaopoTa 0 cTpOHTCR ee TpaH~11R4HeH Ha R Hanpaao 
1-1 BH-"13 ..QO npOY13SOJ1bHOi:i n110CKOCTJ.1 rr, TSK 4TO nony4ae·M 

A, B, C, => A, B~ C + R + in< 171 

flocne _,qanbHettwero nosopoTa Ha yron () yrnoable T04KY1 npH3M 4»-TK
CHPY~TCR B nnOCKOCTH 14, TaKJ.1M o6pa30M, MO}KHO paCC4HTaTb XOA 
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ny~e~ Ha~HHa~ C TO~K~ Z 0 .6XOAHa~ TO~Ka 0 HB!lHeTCR T04KO~ nepe

ceYeHHA B€PT~KailbHO~ BXOAHO~ npRMO~ C npHMO~, npOX~AH~e~ 4e

pe3 T04K~ A 111 B: 

/8/ 

C noMOlJ.IbKJ /8/ MO>KHo pacC4VITaTb Ae~cTB~Te!lbHble napaMeTpbl A ~ p. 

\113 o6e\IIX 4acTe~ KOMnneKCHoro ypaBH€H\IIH. npenOM!leHHe B T04Ke D 
npOVICXOA\IIT no 3aKOHY 

n 1sinf3 1 n 2sinf3 2 , 191 

n 1 \II n2 ABilA~TCA COOTB€TCTBYKJ~\IIM\II noKa3aTe!l~MH npe!10M!1€H~~, 

a /3 l VI {:3
2 

- yrnaM\11 OTHOCI-1T€IlbHO HOpMaJlH Ha nJlOCKOCH1. H3 Bbl

pa>K€HYIA 

(3 1" arg(B- A) /10/ 

CI1€AY€T, 4TO yron BbiXOAa 11Y4eH 8 T04Ke 0 

. sinf:l 1 f:l
2 

·- arc stn ( -·-n- -·) /11/ 

8 npeA~O!lO)f(€HHI-1 n 1 = 1-Vl n 2 "·' n. 

TaKYIM me o6paaoM -MomeT 6b1Tb nony4eHa T04Ka E KaK T04Ka ne

pece4eHHA BbiXOAAlllero H3 D flY4a c npAMol4, npoxoA:RW.ei1 4epe3 B 
\II C. 8 T04Ke E npoHCXOAl'IT norlHoe oTpa>K€Hl1€: 

/12/ 

0TCKJAa nony4~eM T04KY F ~ nocne AOnonHt~Te!lbHoro nonHero oTpa

>Ke-HI-1A - T04Ky a Ha H~>KHei1 noaepXHOCTH npH3Mbl. OT TOl.I'KH F MQ)f(

HO onpeAe!li-1Tb nonomeH~e T04€K F1 VI F2 Ha 6oKOBbiX -nosepxHOCT.AX 

Tplllnenbnp~3Mbl np~-1 noMOlJ.I~ np~MoH, 'napanneJ1bHO~ cTopoHe AC. nono

>KeHHe T04eK F 1 H F 2 Ha 6oKOBbiX nosepxHoCT~x TplllnenbnpH3Mbl on

peAenAeTCA T04KaMH nep~ce4eHHA npAMoH, npoXOAA~eH 4epe3 F 
napanneJlbHO 'CTOPOHe AC. npocrpaHCTB€HHOI4 AJ111He npo6era F 1 F 2 

cooTseTCTBYeT Aflt~Ha npo6era nyqa F1 FF 2 Ha nnoct<ocn1. B To4-

Ke G ny4 IIICnbiTblaaeT .QononHI-1TeilbHOe npenoMJleH.IIIe Ha yron 

/13/ 

1o1 VIAeT napannenbHO sxo.QRW.eMy Il,Y4Y z
0 

D .QO I-1CXOAHO~ nnocKOCTH 

a TO\.IKe ZA. 0nTI-14ecKaH AI1111Ka npo6era TOr.Qa pasHa 

/14/ 
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HaxOAR pa3HOCTb MemAY onT~4ecK~M~ Ail~HaM~ npo6era ny4a AflR 
nonom¥tTenbHbtX \.1 oTpvt~aTenbHbrx yrnoe noeopoTa 0, nony4vrM 

XOTIT (+0)- X OJlT ( _ .. ()) 
sinO "' ······- /15/ 

4R 

Yron ()~ BKilJ04aeT owvr6KH peaynbTSTOB vr·aMepeHHR. Bee OTKllOHeH~R 
3SBHCRT OT pa3HOCTVI BbiCOT Tp!.1n€Ilbnpr.13M ~H. yrna nep€KOCa ~ 
IOCTHPOBKH npr.13M (.~H l). 

3. HCnPABnEHHE O~H50K 
nPH nOMOt:\H METOAA YPABHHTEnbHOIO BbiYHCnEHHR 

Ha np.3KTvrKe AilR CYLL!€CTBYIOLL!IIIX AOnycKoB ~H , L\H 1 111 cP T04HOCTb 
vrsMepeHr.1~ r.1HTep$epoMeTPOM yrna noeopoTa AllR vrcnonb30BaHvr~ e 
e~weHaaeaHHOM KP~cTann-A~$paK~VIOHHOM cneKTpOMeTpe ~BllReTc~ 
H€AOCTST04HO~. 0AH8KO MOmHO CKOppeKTr.1POBSTb pe3yJlbT8T VI3Me-
peHH~ Sinff 8 38BIIICvtMOCH1 OT yrna nOBOpOTa 0 TaK, 4TO, B03H~-
Ka€T B03MOmHOCTb 6onee T04HOrO VI3M€p€Ht-1.A SinO. 
,lJ,nR 3TOro BOCOOilb3Y€MCR BblpameHt-1€M . 

~· 2 ~ 4 sinO '~ c + rsinO -r a 2e t- a 0 · • a (} 3 4 /16/ 

8 KOTOpOM COAepmiiiTCR T04HO€ 3HS4€HM€ A11R Sin.O. Opvr vrcno!lb30Ba
HVIVI onpeA€J1€HHOrO cnoco6a K~J1t-16pOBKr.1 onpeA€11.AIOTCR K03$$VIl.IH.eH
Tbl c r· , 'a 2 ~ a 3 ~ a 4 • npt-14eM ,Qll~ 3Toro noHaAo.6.RTCR ,' KaK Mvr
HHMYM, 5 T04€K K8J1~6poBKVI, KOTOPYIO MOmHO npoBeCTt-1 np~ noMOLL!VI 
yrnoe~x HOpMane~ ~n~ npvr noMOLL!VI Kp~cTann-Ar.1$PaK~~OHHoro cneKT
poMeTpa, npvrMeHRR peHTr€Ho-cneKTpOCKOnH4€CKM€ HOpMaJlvr. nocne 
onp€A€J1€H~.R K03$$\.1~VI€HTOB \.13 ypaBH€HVIR /16/ no M€T0AY HSVIM€Hb
WHX KB8AP8TOB MOmHO nyTeM ~T€PSLIVI~ onpeA€J1VITb YJ1Y4W€HHO€ 3Ha-
4€HVI€ VI3M€p€HVIR: 

/17/ 

KaK npaev1no, A6cTaTo4HO OAHoro ~t~Tepa~..tlt10HHoro wara. To4HOCTb 
YllY4W€HHOfO 3H84€Hvt~ V13M€P€HV1R TOrAa 38.BvtCI-1T TOilbKO OT TQI.lHO
CTVI HcnonbaoBaHHbiX HOpManet1 npvr Kan~t~6poeKe. B CneAYIOLL!eM nplt1-
Mepe ndr<a-3a~o, ·K'aK0

1

e' yirY-4WeHvre +o4'Ho"cT~ ·vra~H;\pe;HVIft ~Bn~eTc.Fi 
eo~MomHbtM. CornacHo p1-1c.2 np~ R = 150 MM, L\H+=:=.O,_l,.MM,_6H!= 
"= ,- Q, 1 MM, ¢ + =4' 00.., nonyl.laeTC~ ~3o6pameHHOe B eeJ)X.He/:1 l.l8CTvi PHC. 3 
OTKllOHeHH€ L\0 1 K~K $YHK1.1!.1.R OT yrna 0. MaKCVIMSilbHSR OWH6Ka~ 
CT'c3siTR~T .' O.ton'6 lO ,~~ npH 'YicnoJ,b36a.3H\.1~· 9 Kanvr6pc;)eol.:{Hbrk T04e'K . 
onpeAeneHbl K03<!>WI'14HeHTb1 <!>YHK4"" /16/: c = "0,5075'10-4 ; r =· 
"'1,oooooo1; a 2 = 0,166.6 -10- 3 ; a 3 = 0,2321·10-4

; a4 =. 
:::!"·0,2212·10-5'· .. 0ct~IIO~e€.CFI OTKnOHeH~e L\8 2 : rloKa3aHO B HH>KHeH 

it ... 
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PHc.3. llorpemHOCTH HsMepeHHH 

~ /a/ H nocne /6/ npHMeHe
HHH MeTO,Ua ypaBHHTenbHOrO Bbi

'liHCneHHH • 
40 20 0 20 8 

YaCT~ p~c.3. MaKCHMaJlbHa.A OWH6Ka Ha B€Cb AHana30H M€HbWe 

2·to-3u 1-1 RBnAeTcA npeHe6pemHMO Mana~ no cpaeHeHH~ c T04Ho

CTAMI-1 KSJ111!6pOBOl.IHbtX HOpMaJle~. 

4. 3AKDDYEHI1E 

~3IlOH<eHHbtlli cnoco6 pacl..leTa HS OCHOB€ 8€KTOpOB 8 KOMnileKCHOH 

nJlQCKOCTI-1 n03BOJl.A€T Bbi4V1CJlRTb TpaeKTOplt1lt1 11Yl.leH B TpexrpaHHbiX 

yrOJlKOBbiX OTpS}KST€JlflX IlS3€PHOrO I-1HT€p¢epOM€Tpa. t13MepRA pa3-

H0CTb OnTV1Y€CKHX AilHH npo6era, MOH<HO paCC4lt1TSTb yron, TOYHOCTb 

onpeA€Il€HV1.A KOTOporo YI1YYWS€TC.A M€TOAOM ypSBHI-1T€JlbHOrO 8bi4V1C

Il€HV1.A. Ha KOHKP€THOM npHMepe nOKS3SHO, 4TO OCTS~~SAC.A 0Wlt16Ka 

ABn.AeTCA npeHe6pemHMO Mano~ no cpaeHeHH~ c AOnycKaMH Kan~6po

B01..lHbtX HOpManeill. 

AeTopbt ebrpamaiOT np~3HaTenbHOCTb npo$. r. My3HOn~ 3a none3Hble 

A~CKyCC~H 80 BpeM.R BblnOnHeHH.R HaCTO.R~e)l( pa60Tbl. 
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