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I. B B 8 Jt e H II u 

OUGR aa ~ npotSaeu ancues-uou'l&DBol aopsol ~

a 8 ~ liCCJle.llOMIId ~JII &l(JB 88 lt81111011 HanG BJNI!Ift-

08 UJ'leBUe cBOicD uep. fA8JleHHYJ: cw oeilla<m~ CS~.DBOCSt. 

P8Gotu HOro B8Dpamtemt8 tltpoHO p&UBOp&UB81WC8 B Ot~flH DO npo

rpa- RCHAflfl (ftll0Pft8R CD~!ft 88 D;JUe DPftOBOB). nporpa

ua RCHAUf! /I/ DpeQ'OU8'1)11Baft DQJ1J1188Be 8 BOCJiflli0-888 JA8118RBSI: 

ft DOJlOCY CS~W qep 11111 otm;rl681111 UIIIDOBeU 88 Rpot'OII

BHX QUaX c~mcponlllmo7posa Ja{1opatJropnr aepuyz 11JO(llou onna. 
DoctaJJJlCB USJSai& p&ll npo().aag 8 aa.ztatl 11.18 .,.aura IICCJitmOBB-

11111 llllOP9 JltM8ltBHX "nopoxum cntiaauoc•• ua B~ Hmte pa

GOBI no npol'J)8UUo fiCHAmt 121. 3uaqume awx npoG.uaa ae BII8YB8ft 

COUBOBB£1. B&lec'le C T8U CN8Da1180 9 'I~ '0 JC!Ie% B pememm DOCftJJll811118 

saaR B orrJ)O.IueuBOA cmmemr CBJI38!: c ~BHuu trpBPJeaeJmaa 4D 

8BCIIGJIIU007811MYX IJCC210Jt0118tDJt! COBtiCU8BDOfit HXIBIRII B Oplll"BB8D8UZ 

SKCneJIIUGB'I'S!.lMHX JCRBOBOK. 

B CDII3t C &ftU flpo.l(C1'8amtot 'lfi'l6pt.lC RpltYOUEHBe lUIB 112l8PftO

CII8B'lpGCtionii11001Dtt accae.nooonaD no nporpauue fK~UA"rt !'exDRII na 
OJIIelft&i~lf p811'808trmBUYX MOP • accnenoB&mm rrnoBSX pacnpe,nene-

11119 11X W8Jlyq&BIIJI. 8 '18C7110Cft• UOJlii!O· ROCftBIIIffJ 88 nyue J)la1tU88-

HYX JJOROB KOptmt02Byaft 8130'1'0!'10B JCftROBK1 .ztJIB OJII8flftllD J811B0-

8KftDIIHX uop npu coopnuaBD tJ.toune pa1J.7pax - JCt'&BOBKJ' cmm. B 

3!01 JCftBOBSe UOltM' BC1TOIINOB&DOI CO'QeMUKe 1'alll88 Dn118H!'8-

80110JI B8 uaoo-cenapo'!Ope JHOBOBBIII RGfiAli1-ri c ftXII880B opaena

qa aop 11111 cuepaaaKBX 'l'eurrepamaz (ft081UII:IK l'P8JlJOS KeaM-

88)9 ~~~ uemaou pacnopean 311e-4ne, paapafSoWJIIINU a mm 
Otlfll 131. 



ftOCJJEUUIIJ8 ;liOC!'IJ!temnt 'B '!exBBt:e 1lC'lelmlpoB8BHB Qepaoro 1181'

BnBOro po80118808 (HUP) DJM IIOUOt!.ll' n.nepnoro 118JIJ'Iemtll - RMP/HIJ 

/"/ • ~ D8 11BpcD8K!DBOCTI• COti8'P8tmfl 88 :JCftRODR8 Gn"U 

Mama ffMP 0 ftJDitaol 0Jif9Bt'8 ... qep (Off) 8 !'811RU O(Sp&OOII KOII-

6tlftmpOB6Tt> tfpei'r.JY1ltne1'B8 F'~P 0 81m'J)OJI911&ROf:l 'Q'BO~ 

JtMeR!U.POBBDB s¢t~» tU3'1'0.ll&.J fl.7l epHoro w::myqemra:. CoqenHRe 

mlP /OR ua ycmHOBttc c f!(!JH naett nee r,ua ~BuR r.te'l'On Ol'fp01leJromta 

KORMOn«r cBepxtUuroro pacmcnnrn.ma. 

OcnoB~~IM.m lt8p&fiMPatm maoro mna yCftROBOtt, RMOparm B oo

aoauou 6Y!J.6f onpancnft!lt;CR oanacft paJtMMRWBBYX qep, aocQ'ftma 

It IICCJ18ltOBBlltno 118 y0?8BOBUC (;"' ~H, a !'aR 1 te 'l'O'mOO'l'r» pe&JDWJWOB 

JISROperad 1 ftMJm!OB: 

I) llOC'IIt~ttaa m!mN8Jl!tR8fJ filnepa'Pypa GGpaana, 

2) XOJJOAonpo~1ano.na~~oc'PD peipr~·:topa*POpa • DpauB BHXo.na 
o6paaqa • 1'011Depnypuua ypoBeD• 

3) ·~• oxaaqeaa oripa8Q8 (NrUJOMDOa) B npoqec
oe P8(Jotll a BQliHOpYO 4PJffte xspaneJRCftHII. 

B 'leC'IHOOft, B Jft&BOBKO Cfl~lH Dpo;ttD01.18r90TC8 IICDOIIltaOB8ft 

poapa!)O'r31tH11J D Jlflft 3He - 4Hc pe)plbepnopiiJI) CIJO'f..,_..4Jt
QBpGB8BIJJD ,.....,., oeipeaou, tftlOCS!:I axJ~BQaft O(ipaama c 8llt'IIBIIOCftl 

(10 • 100) WlC ,no 110111Cpat.r111f OHOlJO 10 ml 88 BecBO&ao 11808ft08 

8art1 'IYO R08BOIIBI! DpGBOJlHB a:;._;,-aii'JHBftOC BCC.D640B88B8 ftJGSU Me

IOllCIJ aaO'IOIIO» c nep~oaa• noaypoc 11848 awe fi80'IIOBIBX •Ill'• 
B cowre•tmnm c J'C98BOBKOB HC HA :m yc99aomm crmH noaaonaw •c

CJJ8llOB8ft o80Ro9Da pocn8)ta OJMeuwpoB8Unux uep a t~~poaou 1lii8Da-

8011e z • A a coo;laft. ftm!u oc>paaou, n :un O:Jm4 JCJJOBH 1Ul8 

CIJCft118!Jff18CBU BCCJ1640B8Bd JrDODR pacnpea81eud BBUy11eJIBI H 

op8811WJ)088111NX IIJlOP• KOTOpue ftOR8 88 mi8M ICOBICJP8Iflllll• 



11. JTpaueaeuo pauoatcm!liiHK opwaatnpoBORHYX 
&TOrJIIHZ s.ttep B r;.aa'looHBx aBCUopnuou.x 

0caoB8118 CB6;QGIJD otJ OPIIen&!liB 8'fOUBJIX a;nep UOEHO DOJJIWS 

as aayt~eau yttB08111t pacnp84enemtl • nomtpaaaqn BMY"femm, BOIIJC

aauoro npm pac~~ue opaeuBpoB81Ulla: P8nfi08HHBRHX aep. Teopew
qacsoe paccuotpGm~c npo(jaaa · opmewmpoBaBmtX flllep npooonuoc• 
UONtm 8Jr!Oparat (OU.BSitpmtOp /St4;/ ). Yr.UOD08 paenponooeumo BUJ

•emm crr OptleaBtpoB81Bwx qap :~om to oormcau Itas /S~/: 

W ( 1J., T ) = ~ Bk ( T ) • Ak ~ P k ( cos 1J. ) , ( 1) 

rJ.te ~ - froJl UClUIJ 118np8DlleDC!I DWIOR 1l8BHOro WaJlYQ8BIIB D 

00ft10 OpHCR!f8QHif GPBt 

Pit( cos V.) - D01MBOUH J1818l1!p9, 

K - nenoe ucno. n!Un•wan!tee qewue ana'IOBml llll8 ooxpaa-
Qltero 'l<mtoccrr, W3JIY'IOBtU.l ( a.u.¢8 amt rauua Banyt~eBIIIa), 
8 188 'lt8 BfNGftiUe Sll8'lelllfl .llml B8COltp88BD!l8rO 'let'HOCft 

pacn049 ( tSom-pacrraa). 

BtlJDIWBY B1t(T) CQll6{N8tf 38DIICRUOCftt ot' OWOCB'IO~RUX. 8DC811811-

UOC90U P (T) ROltY£lOB1181 m (cu. paaq.3) H, tamJU odpaaou, JIB-.m 

JJHt9roB iWHIGJ~el ttemtepattypa~ T a B386UO.llel1c!'!UB a.npa c ottpyxao-

lllcm ero cpenofl. BoJmaHR A8 &alllclltt TOll&RO 09 yr.aoma tJOfdauma, 

xapanep~:sytlUHX paccuatttpmDaeuoe lla!IJ'olemte. reoue!1'lfl'lecmte CBOic't

:aa npouecoa pacft8.l8 optenupo1J8JUfttlc: qop r1 caancmRU8 c IIIIYZ CBOfA

Cl'BB CriWIO"JifH RUem' BOOOCJ)OllCDJORJOG OTBOIDeiUI8 B pa3801'0 PQA8 

OOKOUBU COltp&lleHD B K ~puo BS811U4¥leiCD118• ITJlti.DMR14et'O K Jla&O

fll Op6Bpat1\e&IID /5/. 
EoJDI npezmoaoas. 'llO :opua J~ucmeAoTllltl aaBeCma. a &1'0 

UpeJUIOJIOB8111e B B8C90fllae8 Bp&IIB tt8H8Tefl BeptWD 1188 .lUIB dele •p&o

IIS1l8• tllayqomte yrJJOBYX pacnpeztat101:11th B:lOJ)fWX a:myqeuaB M 0)'88H-



wpo•RBYX QOP• 11Qllo0110 B8K 8 &ta'OIIfU88ftl 110 71'JJOB8 BGppeaa

Q88U1 lt08BOm18'! JCWIIIOBIIft X8J)8fteli1Ct'BKB DHTfPOHHCI"' COCVI08&8 

upa (cmm, •omoon, uaraBLJI uc:.rowr 8 T.n.) • raaFI8CKae c.,._ 

c.,. uepaoro BaDJ'16118B (IQ'nt.tll!lomaocft 1'8USI8-DepeXQ1loa, xapaa

ftJI!CBKB f3en-D8p8XQIOB 8 ,Ap.)1 ~K Kalt Sft XOp&neptCtiiBB DG-

1UIIJ - OlSpaBOII B BJJP8116886 .lJIR l'l'DOBOPO paeftpe;lttmeiBI •BliJ"'e

nn. B cwaue n &KCBCJIIMeBt"'D no yrJIOIHI KOpp8JIBtiRJlU JJYPU88118 

4J1B JWIOBOI'O pacllp8li01JtiiU W ( '!Jt, T) Ot'BOOftCB JJ8mlt K 04BOIQ' 

qepnoUJ aepexOJU' • ltOHOUJ. B npu:naue, (Jonoo npoc!O. 0.8BII488 

8DJI8Erl'C8 l1pc!lbiJI'OO'BO ftBORl f!C'l01!81 8118JDJ38 B CI.IJUIIXe B'Ol'.ll8 ...,C. 

aT 1180410 toAKO D& cmn nepaon, BUR nanpwuep, B CJJJ"'&tt pacna

ll& 1130iteptllil:l OGmORJJd • ~.n. C llJ)J'l'OR C®poBS1 CJJOltYM DeB D 

BUJ 1 qtte) .aonomm:Hm.BUG 'IPYllBOC'IB ttpw a88mtse yrnosux pacnpe.lle

neflll£1 B~emm ot' opumftpoBUBUX: MO:P BOBHBtmll'f DpR ORPOJl81l-

ftOJ)888~1 xapanepmarnmu OJXIOBftll\U ftlltlP• r:cslH, OllR&KO, naep

BYe oBOftcfta nBGCmJH •a llPYftiX ae~aB&IOIIIINX 8KC1'1eJ.llfUGBfJ'OB, uoaao 

onpenOJDJB CHile& OpJIOHftQH anop K ROQ"'IJD Mel 08UIIU CBel81188 

06 &roUIIU DapauftpOX llnB 0 !'ellftOJ)E!ttype. 

Tamnt ()(Speaou, 11011110 MJIIWft 'Pftl OT.lle.Dftt~X mna aKCtteJIIMeB

!'OB o OIXfeBftPGB88BUII upaum: 

B9:1JIPW , 810 BODO&a08811Be CBOicft opi6Hfttpi)B8HHHX aep lUD1 

118J'IOIUJ8 p&311UX UHX88118110B OprleBtfOlJIB• B 3'f0t.l CJIY1100 a..npo IJCitOJilii

aJMCtl Raft CJ)e1tOUO .ltd 88J"'eHBB 81'0UBYX CDO~ 

, eca uaamn• OPif811'18Uitl aanec708. asyqeune cBOAcu 

J)8CR8118 Op&tetlftJ)OBRBliiiX ltl1CP 48ft ll'B~Opti&WIVl 0 B8yttpOH8U CBOin

Ba: aztpa. 

B:ft9DII • 8JJ8DB cooleD yr.nonorc, pacnpQJle.nemta II3JIYtlOHRn M 

o,~~teu'.NpoBSH~~UJt qep B seaompux c1:yqasx t4a"::ett .1H388ft sa caoRc'l-



• onatftJIIll B ~~oPQ' B8911UOlUtiC7mJI• ftpr.IBOJllllQ'Il a QeJ)HOQ' apo

BPBQOIJIIB. 

1CtuODB8 Cmft.H IIPWlJ~• B OCBOBBOU• 1lJJJI DUe,._O acmu

U8~ yttDODOI'O p&CIIptllle&aUIIB 1'3UUE-BUY'IOUWI ftOllftpiiJBOB&HHHX pa

U08KBBJUa: onep. Hecnoaol ~I:&IJ!eil JC18110BB1 UOUO DJ)IICDG

COCSrlft ltD aauepead • BaayqaBIBI J1•;noaoro pacnpaJleneas APJI'D 

BmOB 88JJ1tla&llll (8liiJCI8-.den-) • U118JJ88I muteiBOR a KpJI'OBOI no

BBIJia&Qd 1'8118-118l!J'I8BH (npoao.DJrol •• nonepouoft ROJmPI8811B 

CSei8•'18CaJU• 1l.11B OflpeJleJieBIIB OCBOUHB Up&ftGpiCBK K8CR8ABB 

nepexOAOB• B088BK8Da¥ DPlf J)IICD8A8 Opii811BpG1811Bllt anep. IIHO.llOII 

ra.a-rauua lttiR tJem-rarAJa ROppemuld m -,.n. 
n.,. BO()U8JJ'bHHX J'C3l08RHX yt'JI01J4)8 paonpoaeaoue IIB.Uyti8Bifl M 

aacau<Sm1 papvallftsma Qep B30TpOJmo B cany ycpenHem!B DJl&U8P

umt JrnOJUX pecnponenOBI!f4 O'rltC.."'MUC BIUlOB M3JIYIICUUft p&amJTIIIIIK 

Mop no CSOJJIIUOQ UCQ' c.uyq&tlBO ople&'.NpGB8Hlfla: B npoc,.,.-cno 

fl1l8P OHC8U0mt. HuOROHIIO CBOpx'!OHR:)l'O pactll8fUieiBIS• MHDKO• C Gll

BOBpelfeiUIHU UOBB"1Cm!aM YO!mflpt!J'l11'JY 8BC8tJ1.nR t.1016tf TlpBBOOW K .. 

onuaaoom~ aacemmnocttiDJ MGPHHX n()JU'posuen. 1110 B cBOO na~ 

UO!tM t'luu llftfJHIIpoBSHo no anaHponma yl'DODOt'O pacnpena8811R 

B311Y116JIBft. -M911pm..tep• 6Cml R.llpG• o6118ll8D!JOO u&I'BRftYU UOU911tt011 fl na- . -X:Qlfllt'Oft B· uanmmou none II • aaepns Bea&U10lle1Hafs fJJ1.ltW paJMa --- fl H II Y8rmftf1Rf0 IIOJlY'J)OBHII COC'ICRBB8 CO OllmtOII J pa8]l811ft08 

88 (2 J + 1) S86pr8tii'I80KD fPOB1IR • R81UUJI 88 KOttopHI[ dpH .... 

aaepmm: 



E ( J z = m ) = ( Jm I H I Jm ) = E 
0 

- ( Jm I p.fi I Jm ) = 

= E - q .PJ, .H.m = E - ~!L.!!-.m = E - E (2) . o N N o J . o m' 

B -.:JI08 .PfiiROI6GB 18C41811R0018 otiEtlllHU tro.vpouel m <fl4rl 

RpCJIIOJQIOIIUUR ~ lio.&QIIa88 

- #'-!!_:._!!!_ 
e J.k.T (3) 

n Pll llOCftt'O'IBO 11118ROU ftll'lepalf1P8 T aac.oa8JIBOOft no.QPOBBel 

P m qpa• IIU~l'OCII B 118rBIIt'ROII 11081, II UOI'J" C'Q'tJlOODOBIIO ot-

1J11118ft08 H cpe.tU~el aaceaouuocw (2 J + If-I. Coraaoao na•c•n 

f)().1.IMWIJR81 

p -m -

E m 

e k. T 
---------E---
L e - --1 -
1 k.T 

qe K - DOO!'OJIRB88 ~-. =• CO.)ft811CUJe9 Qap&o£1 aoaa.--

3811111 
H - -#'---- . m 

L m. p p = __ !!! _______ !!! __ _ 
J L: P m m 

= 
L m. e JkT 
m -------------g-------- . L - -#'--- . m 
m J • e JkT 

(5) 

Kas 1111lBO a a~ro 111JP&861118• pa tl~7'1etm& aaueftiOII noupaa:QIB 

Wpo(JJMCB• qft(Jy ( fJl R/ JkT ) rv 1 • '8!4)9 B CBOD 0'18petllt9 08118UG9 

8CIIo&80B8BB8 OtletU. BLICOIGIX UBrmtftYI: noael 8 CB8pu8811D ~e

P81'1J). Ransauep. aca J = 2• f' = I n~ (If:f) rv 5.107 • 

ft'O RJIIBCWI!l K 118l'lllfft0UJ ftGaD 500 lmiJGC llpll ftllftOp&tflpe 10 mL 

llocwaesae SftX fCJJ0£1114 O(SftiiUUII ueto.Jtaua oKaasB&eYCR .llO:no.1lMO 

cnOWJHU. CBepmpoBONJCJta coneuownu. •lmOJIJ.SymtfOOB B B8HO'IOpiiX 

CJ!y'IOBX B uacTOmaee npeua JUJH noasptaaumt s.nop ue!'OilOU "rpr.Son 



liB apa aBUnos ocncDellll8 paaBIIUttlll • nonoaaemsa~~ mcoa 

ltOIIQ8IIIUirl. P8808811080e JtOr.JJG~~tene 11UJ11888 ~ro 110!

u u...-n • ._. aaoa8Booftl •l'lllflfi!IUX noa1J)0'8Rel• •• 

8 oac:.t M8P«<ft9 tlpn8llH K 88118l181JWI) l'l'DOBOPO p&ct!pe!Uemttl ftpo-

4JR'fo. uepaoro peen-. 1f.II8D88011 11801'0'1, RMGPHI &118ft BCYPftll 

4 '1 noa. nopq• IO - I o ID'Il· 

fnol IIOMl 110&8p888QIIII Qep UCJI!fl!' ll8£hw B ~ee BpeuJI 

qoa£1 1J111 B&lKBIGt n.-.eaead •• li8R 110-:liO RUeRUCft9 OK 0J7lf341 n.-
ue"W.III JUI8 IIOllllp& ... n qep • •poBOII amro&OBe z • &. npne

Relllle ODB08111101'0 age IIOI'QJla OJIIetlt911ltD nnep mmM 1t OCROBJ DJIIB

nma Jct'8110BIB CTIMH. 

11. 0oBOBRYG CI8CB yc~~OOBRII C';UIJt 

1018110BD CflMH AODD8 IJir.lJil'l8ft ClleayDI88 OCBOBIDI8 pay 

( cu •. pao.I )a 

a) - •~• PH •aromu-• ~paaaou paa~~ooKIII:am:m JUlep. 

(J) - OIIMOIIJ1lDR QUallU.l88BR OCJpa3QOB JtO OB8pJtti83BD wer.mepat7P 
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- OTUMltY Bpsemt 88'18118 1' n I OKOIN8lBIJI 'lK l&UlOl'O 0'1-

.!te.i'l!.BOI"' mat~epmmtl. c J'lerof.t oosuc·?%tHHX npepuBSmd no o:ruomemrc 



B BpeDeBB IIRU8 8BOII8p11U8Hft fa • 0. 11 po.lUIOJI81'0ell08 Bpeaft l1PD-

1toa&D88 8RCII61l8U81f.M MJIICII9 M II 818048 lf0ayp8CIIQ8 p&.U08BIIIJI

IIOI'O 80ttOW8B8 8 UORtJif fJb1ft B 881188088 ft BOOICO.DICU BR7' llO 

B8CB.Oaltl8 ..,., JlO lleOICOUBR JliiE L 

- aaotSpaEtDe ._,poBIIIIX JQCftOJJ cnetrrpa aa •CIUlee c BOa

IIODOCftl) B881111Q1&81MR8 U«QJ' 8BCiepaueumYOpGII 8 Jllp&Bmlllll&B 

.aeftD UOli1Jlll C ROUOti.lMl CBftOBOJ'O B9JJ98118U• ~-Rna. 

Jaoa-cxeua csrMB• llft8111Nf'OJ8BB8 ·~ead • CIJCftiJ • ...._ 

Bllecuoro aaKORlleBIIB .aaBJW~: JC18BO BD cmm noaa8888 Btl pac.•. 
DpeauOJJ81'8eYCB• ftO 808 llll~~~poBHe Qamt COBYOCfilO C AU11 671fl'l 881'0-

'fOBllOBtil B Ci'8B110p!'e KAllAl R COO.lllllmat C U8lloti ;J!U~ 'lepe8 CftG!liUlD

IId IWIAK-If6irlpoalep. lucuaDBOe uepuoo BJBE AUO Be IODIIO 

DpeBYt!J8G 40 UBCOK 88 4(}J6 BOBUOie linoK 1VI9 IISUOpeB88 8ftPOIIOB

'IOOKOl'O ( l'eBYmero) Bp&4eHJI - mluep nomrea pa(Jomu c ••11811Uia 
oarou I IIBDOB. 

CAJIJl tlJ1.Urt Yftpe1UI8ft08mi81JOI 3BM• KOTO)J88 .lloar£88 YllOBnftBO

PBft CJitJ,QII1\BU 'IJ8(SOMB11811: 

- C!PJ'ft1PB npoueccopa 40D118 &am OOBOB8BB ao ueaea. •• aa 
~Me JHIIBepca.nusz nporp8UIIBO-!lffn1\IBWX pe1'1101fpu. npouecoop noa

)!168 8l.left BO~BOCft po60Y&W. C CJll'fODOO• t'Ja£1'1'0801• QllBOC110BBd 

B UBOl'OCJlODUo£1 Ct'JJYftYpon Jl88BUX. :~uo£1 'lep'IOI! ftpou«)COJJ8 JtO~J 

o~ ~e oue,.na i~PCJB8HBOl'O cn:O!'temm (I-? acea). OCJuea 

CQI6Pla1IIIU C ftoiB88 D8U8ft (2-3 lll<COB) II 8\~0K'IIIBBU ·CHCftlla 

npepmaaa. 

- R8Bft ae 118888 16 I c110B ~16 ~')• :spea ~pa[ilfiiiUI K na

UB!'II no nopR11KJ' I umea. 

- JC1'polono &XQ118 H BUXOP Jli»Dl!HO O(SooneuB QlUJ08p81188Jiy1) 

pa(JOyY ll8R UHBBUyPI C llBJUB Be~putlum&f J'CTJ)OSCDarJif • B080JIICIIUO 

OT pat'JOTU npoueocopa. fla.RCHU6Jl1HJWI OltOI)OCt.Pb OOU088 lt8811HUH J!OJJJdl8 



6Uft (Jo.oae, qeu 500 K cJIOB/aes. 

- 3Im .1lODII8 pa(fotau c uaBOIIIteaau ua uarmt~ noUH ( HMJI) 

M 1l11CRJJ68U ltJDI aaatlpaae- ~-ftO-QB';r,poDOA 8 rpattMeoROI Rll

tVoPI'8IIIII• UMJI IIQ1coeuB881111e K ::IBM .tlomtlllf paOOftl'flt B Ctt8B48J>'G 

H} (IBU) (9 llOpoBU, 8811011 881111011 NRZI • Caopoctllt 06HB8 Q 

Bt1ah/ctlK, mtMBOC& 881111011 UIJBIBI8&BO 556 auaJCOB/JlDb - 22,2 

sHBROB/u). 

- 3BU memt!eltMO OCB8Cftft OQO B8KOlUI~OHU 118 USl'!JJft'IIUX .ijllc

sax, tene.,alnou, CSsc'fpuu ifJO'lOC)qiJif:DJa~aeu dyumuwx nap:Gaee a 

rp8(1lfKOn0C'fpOII!'elleM• ftcnODByOUJ:JI YtJrmt1ftWl1 .ttBCK ,llOJ.t(atl Weft UII

ROO'l& lflltftll UIJB8M.l.IYO 2 IIS&IY, CJ)elPI.S8 Bpeurl 40Cf7D8 3Q-50 UOOB• 

aaopocn 06ueaa 156 KCJah/ces. 
- JTIJ)8Bl1811Il811 aRM JIQVJUI J.tomt88 &Daft BOBUGUIOCft 001.lWliN8-

HIIft It JBJ!l CSoaoo DIICOBOl'O ypGBBB 88pG pJGNOCK0£1 CYPYKrY'PI• 

Tpe6oB8BIIfJ 88 fiuKOCD OD6p8WIBHM1 D8UB!B (OB.J) a CJCOpGCft 

oaepaqu mu~ BU!eK8m aa upanepo pa!SMH J'OftfiOBBII cnvm, me u

.llO o600D8'18& QllBOBpelleiiHOe R8BOit118816 HOOBO.&BI.U 01161WpQB DO 

4096 R8Jl8JlOL 118 pnc.S.D a '1 IIOB8a&H oxeua pacnJ)tlllM88B OSJ. 

nauan tSYlte1' pauoaeua ua .JtBO '180BI J.tJIR B8BOIIJiauBB .zumma • JlU 

nporr;arm JUpDJJGHIIL luKocft 118Cft ana uaKoo.noas ll&BHHX (cu. 

JMC.5 96,7), ttMOP8fl ctyaaT ODpe.J.leJUID.Uau tcmmouaumu 111m OCSmal eu

KOC'M <111 onpanemtOif K0111NOC..,., OllUOBpetJSBBO 119HOnJ1UB8otAU CDeK

'IpGB w llX as. B 'I8C'ftl oaY • K01'0p88 npaAR08f1Sqeoa .ua ynpa:smJD

Uitt nporpauu • aOJimut B8XOlUIHC8 CDeJl;rmtMS R01UipGrpBUtJHI 

- mtu1'ea crt.no.rt~BSX cnenpoD 

- onpeaeneBHe speueu T8 a Td 

- BXQlt OCBOBIItJX n8p&U8'lf)OB &HCD8JIUJOUTO 

- BHWCJl8888 1Jeunepat'ypu pa,1\1101Kml.VJOI'O 8MO'IHHK8 



- --.. aa HIJI (resepauu ~lOB). 
Huo Oftlftllft., 11'1'0 BOe ttOABpol'1J8UD. KMOpYe !SJ1119 padoHB c m . ' 

c soa._ M-• a casnpouwJUlrecBB 'JIInoa. noaaa JWIIIIJ&& 

CDe_.., odHB8 1181QJ 3BI a KAlAK., 

18118peBe Ja~B1l01'0 IIC!'OIIB!IfK& 1'81_.....~- 88 JCftBOBI£8 Gm'IH 

dpn BC8l'M COOftllft 118 ce.-1 BOOI'o&BD Mll6.DB!IX IIS11f.tj)881 D .. 

B&(Jp&RIIHX nocYommB napalle'lpax (uanpaeaHOCft • Rsnpauene uar

BBBoro noaa. t'elmapa~J. Hauepeam IJ71f:l'l npoBO.UftCS c IICROBJ.

aoDOBIIeu C1164J'Dl61 UftQll11DI 

a) nepe.a ana.nou a886pewd .lo.mtnu ·Cfuft .._OHY a JBP8BDDVD 

aBM ocsoBJ~He napaue'!pJ. n(a ROt'OPIJX dy;Qa7 npoBOltnt.cB aa~epene • 

BC110II.It8Jil npoc~ W 881'3.fUlBJ1) rrporpEUfl'l BXOll8 118p6S ttOHnaln. fl&

peEOJl B pa(JO'IIII pemu JCIWIOBKH CIT'U1 It ero KOff!'PO& Gy4e' OCJ'Ulect'

BmlftCS B8 OCHOBe llml)opBJJIIIJ 0 tiPMCR8HfiH nepexOltHOI'O nponooca 
JCfttiOlJKJI; 

d) C 118'111Jl08 118118posd BlU!llii&M't::R ftlflep9 KOTOpsl !S)"Aa9 OJJ

peJ1e.mt'D ~Qnleo BP6II8 3BC1'fepwuenm T8 1 

B) B 88BIICIIU0Cft Otl pe'dU8 pa(JO'!J CAHJt B8Ue9 88K8DDBB8ft 

cnearpoue!IJ"OOBJD BaiJOPISUBlO B 031 iiBM fiJlW B paaue wauopeaaa 

COBD818lld 88U01.'08 88liHCJt IB»PU8tJJI B He00pa60RHBOII BQG Ba 

uarHDftJlO nan~. QartOBpe,JCDtO aauep&e'lCB a Q6paG8fttl:)BetoR B :1BU 

Dtlf'f.808 Bpeutl SJJetrrpoBBOro o60PJ.10988811 

r) B Oftpa,llaBettHHX JtP8IIOHBUX IIB78j)D:8JIB (091 210 0 9 01 'lm ), 

ne Tm- upmm oaaoro o~em.noro B8ltopsa. ue OJ.UIOI'O as6paRBO

ro CD8K'Ipotl&rpatiOOBOl'O 'fP3tn8 6JJl6'1 tKtlmYOIJIJJOMUCB B&HBIIDBH-

11111 1'8U118-CReKTp. rCJIH JJT~llO BO Bpeu& OOJIBOB 8901'0 UOIDtt'OJIIpQB&R

BOt'O ctT6117p0 88 BDOOIHW li8Uftt':D npepBO!la SHCUapmteu' 88 Bpollll RO

P£f11K8 HeciCOJlHO UCOR• ttO BOnpoc 0 ttpepmaBD ff74<r1 J)OtlJftiiJCB ftA

KO ROCJI6 atBCH088 aoB(!JBryp&llBW a~~,~~. :lm&~BO• ftOCSy B 81'0 BpG-



• BM'IIIOUa8Ct.. 4fellll6p&'Jpa UllejlJII8UOrG C)(Jpaaua 88 Gaae ocr~ 

Kll •at.SpauBU J'I8QftOB C06H'fp8. 

A) no •~ Bpeuetlfl T m OK8RU8~ft llepBBR UCft a8118-

pouas. raauepe&HL~G CRCK'fJti nepeae~rt'CR 118 ooeG.itlee :w. 
Uacae BSBOPJOlBB QllHOI'O 118flfJ1)88ft8 GyJU'\' 8811611Ca1 86KOWOJ1a18 

--11eoKBe Dap&llfftpJ 8KCDOp&U6tft'a 11 nocno JM&tJOMean liOJlOl'O pa

G<Nero pea118 llnllnCJl CJttJlQ1llloe 1rauepaame cornaouo Jll'BnBII s), 

B) a ao Jl). Bo Bpcllll nepexo.~tHOro r·pot1ecca IUUt npepmsan aanep~~

UCHI9 )'Up8DJUID.1811 ;1RM 1lomm& CO!UtetHO a DBCII8JIIIICHBIO.,_ adpe-

68Bmaft .fl8118Y8 .,., ~BUD -~·.. KPIIoreBIIOA 811118PHJJII 

c.n ....... fildiCPftJJII TI• '2 I '3 H .ztHIImM U81'Bft1101'0 llomt) • 

Blll8B8& n~.tQJWOUD o xo.ne ncpcxQllaoro npouooea JC!'ODOmt.,.ll ao

noro pemua. 11 ftNEJBBe DCCX Jtauepeud HJ"'HO cnenas aa ~ 

po(k)tu KJ*)1"811110£! amJ&pa!'YJD II BC!OtiHBt«lB mttJBRBJI U81'BII!ROfO ftOJIL 

Hyuo mma oGoone•• pei'J•po~ KP:t01.'811H0li ~- 38Jl8BIIJD ,.,.., •. 
B OJliJOi n041100 cepuu aauapead B8 ycuuoBKe crmu uoaM CSaB 

11011J'18110 H 50 1!0 I 00 COOfrlPOB RPIJ Ql!fGII8~ 118Uepei8-

BX 11JJ8 BeCKODKO llBJDCpHHX ctrttJ:r:p>B {4036 X 4096) npu RSMepeHR 

KOppCJJIIQIJB. 

3. 00pa(JO'.fte8 PBHUX 

OGpaGofta nonyqeuaux aamJHX ;connaa npoBQ'llRftea B 'fl:8 amua: 

nepaaa nan - rtJ)e1lD8pw-renr,uan oGpa(Scmm 

Jrl'OpotJ 3'1811 - odp8(SOlfK8 l'8aUl t-<JIIOK'l'J)OB 

l'p01Bt'i ann - Gapado7K& ·.:USII'rncHitt poay.'lbftltoB. 

flporpaUUY Upe,aD8ptr!O&HO(i ofJJ)fldO'IKII ~ packm!ft C ....,_ 

a. 118XOJUIUJfmfCfl 88 YSrHWlU0£1 JleHTO 1if Clyny'l Br:mOJJH&ft: 

- 0118!'68 CDOB'IpoB B cnyqaBX9 KC 1rzt8 BB·PopYOQBS llllK811JDIB864!Cfl 



88 M!f CSes npe.uaptllfem,uo£i cop7apoum, 

- DPftBOltCtme 88fJ81'WC.,_pGB88BLX C.1lett'.PpoB rt pea;u,aouy apeue. 

tnmepemrl T live HD tSase aauepem·tt vep!OOro BpelleHH aaeupo•• 

Tlive = 'I'm - Td • 

- <XipatSMHa 001111!'-0pwponattHWX cmeltttpoB, i'.e. onpaJ.Ce.rum .. e CR-

noow-.rOJ1t,ROro 1mlllt'lac!'B8 Qep 11 neJ11tOJta noaypacnaaa o=aJI'itiiWX 

IJSO!ODOB, 001t~8ti!XCR B J)8,1.lst08.ftfi'JJIOU HCi'CNBHRe. 

- fipneJtemte :ooex OKOH'Ult.NJJbi:hDC 006l!TpoB K BJ)CUSBlf Hat.iaml 

118MepaBD T3 == 0 118 OOHOBe OQ6ftettHNX nepHO]tOB D011J'poona,aa 8. RO

BtlecDS Qep B O'lpasqe. 

- reuep"poymm-te BllX01Ufi:IX ~r.lil:ou, DO.llXO.lUJlaBX .IJlS .USJ'IaH~ 

o1po6Mm. · 

}{JJH Bt>MO..'Itff;lltm TI})OJ.tOOpft!'aJlDft<~l O'JpatioTHB Ba ypoBHe ilat.I6JII-

1'01ThUO!'O :JQ1t.V1.UI ynpaMmoctafl ;:J~'M (){ift33'.rOJI:&HO .40JMB8 CSl.ll'l'& OOU8ii16118 

ltBY'An '3Ret!1BIIUII ~---- JCt.rpCt&lc!'MB 88 tSne fl8rHIIBHX llOBW 

\1 f.I81Bf'l'IIUX ~CROB. llpeltnOMraeCfC'ft t q· .. no Ht·5J1 CSY1J,C': OCHOIWYU pen

CTJ)HpyunB!.t J07PO~ Cniq Sf U8M!W'l'Bf.dl 1{MCB (jy,1let' B OCHOBliOII 

ftp9.llHa3tmttCH lrt!H XpaHemnt CBC1'6\IY Ua'f.O!St.~nc..qenu if COj}"NpGBKit 

cnetrPpoB COBDaleHBI. 

l1auep8BBHe ff rtpo.ztB8pWIO.Ut.HO udpaCJOT8HHl.l8 Oft8K1J)W 118 BIOpGII 

~)Mile odpaCJa~YDSnrcs no C98fllt&P'Pf~UtJ nporpaMuau o1pa10T1\H raulua

cnuJrrpon. npoueoc O"JJ)8(So'l'HM t'SY'Jle'l muo!1) aect-tonwm ooOCJoHBOC'If'Jt: 

oouonuoo mmuomte Gy.no'f y;cemtftOft O.?llntotJHUU mntau c xopomeA Cft

HOftttOH H 01109& ~Ol.tY BUCIMCDOHifiD D mr!CRCWDHOC'l'at~. BuXQJ188:8 

tntr,oprmlltlft CY.JpotJMmt muua-oneu«rpnB non-·:,tHa 6un mmcnaua HG '!Olm

RO H8 RC'taB, iiO ll B ftf)l1.roJ'tROft ''7o]MIO JtJJfl It01UUI0£1Weit 01p&GOI'a• 

f.o. aannc&fJa BO tm ann nepmtoca umt ncpeJ.taa us ;.tpyrt"~e ~)t;r:t. 

OK.ontJ&I'OnbHM 0Cipe6ol'Jta CSy;"lO~~ npwamwt&CS ua ocuoae po

sy.nJ.~TOB• nOJiyqetmHX B npenW\JI.~atl attano. Ot.'Spa<kl1'KB ape., cQllep-



• .. i&ft ..,CJJ8BIIe Bsuepaeuax t'Ve~mqec faX DW'.IHWB no tteopetnecau 

c!JQpuJ"nau. 

Cyi.aacfty<.-"7 QemAi .PSUl CBOliCRRLlt KO!'OP'MGt B 38IIICIIOOC'm M 

lloct'BBOBBB 8BC!t8pmJOOftl, tJYJBt IJJIB IJOrytf (J~ C JCJJOXOU fiODJ'IGIIU 

npa 1JOtiOiftll uauopGBII£1 yrnoaoro p&CDJ)8JleJJOlltiB rauua-.uyqeB ott noas

JXI&OBamtYX RllOP /~4-II/. Cpo.llll aD, B 118C9UOOTH, rJCJitBO O'N6'Btft 

en~:·. 

- OftJ)Qll8118t11e IJOP!JUO'lpoB CtletlBl!OlmR p93801'0 lftmB Q.JmllmOJUJ

u0098£1 B JitCCUOllYOUOU ft<lp9XQ11e, 

- onpeaonertlte CTIHHOB £l qiYli!OCflHfl :JHOpre'Bf'IOCttl!X JpoBBGU D 

cxeuax pacllall&., 

- IJCOJ181t0B81Uf8 PBHPJUUJHX CDO£iC~'B 380PJ.'efttlOOtiiX YflOBH0\1 B8 

ocnomoe. COO'fOfU!Be H paaPftl!BIIIX CDOHCU COCTOBHRS C QTUBlrJ tJOllMO 

D&f)OXOllOII• B •ac!'l10CTK, fteftO'i"'pwt t tSOfJCptJWC COCTOBRH&l, 

- onpene.neuao omomeaB utr.rp8111tt.m one.reum:s B 6MO-ffepeJtQrCax, 

nponoecny!OO.IIX reUMa-nerexOl!Y, B '~ttc1-HOCTU, onponenermo OTtiOUie

mm ua~ sneueutos tr•epem J/1 rar.ooo-'lonepa, 
- onpena.t~eHRo II8J.III'&JIDI saepmti uaftlftOOro c:aepnomcoro pac-

B3BOO!HO HS 8088-CHUUI: om.r.roB, UO'J'Olt tT08BOJif101' Oflpe.l(em!ft !181'

HI!'!HUM UOUOB*.r Qp& 8 B&O'Sopoar, 

- lf3J"'eline •!}.!tetr.ra ttepooJIIeHmt•n, 

- itay'qemte ~ou, ommaauux c uoooxpouoimeu qemoc-m, 



. 
n • Cp&BUOtme C 4J11Ntl.m llft0218Mm 

Btmo, tl70 011HC8ft 81lecft tTQ1UKl6BO Kprmqscaoe CPQD88111fe 3188-

HOro 81C11opmotri81Jlilloro no.soaa K BBJ'IOIB!D cBOlllcn paCII8Jla B.llO.P 

C .lliJY'l'fltJ8 fW.l'01l8fAi Mepuo£1 i:I18RBII t KSB W3Y"'6Im'9 Y1'110BfJX KOppemi

IUitle 1183"JOI:IUO B08tSY':=.lltl8RLIK yt'DOBU! ltOppeJJRIIIU JIJlB IICIIOmaOOBSBII8 

S()lJOBft lloco<SaJapa, B.lteJIIlfD ua:rmnnall pooonaHc (fU:,P) 11 i'.n. DO 

JJCGZ 0'1'1lOJJliBHX C3'1Y'Q88 B8803f.IOEHO. Bee 34ft UC'fO.'llLJ 1lGnOJ.lll81!)1f 1lPYI' 

llPYM R see· 08D IIUOlft CDOB ltpemJyiD ecno B CBa. 8640Cftftll• CJ'
tll009BJH9 QIB8BO, aecKOJtHO BattHLIK nymccron, sa BOTOpwx cne,v«"n 

B.UOC!t KOpoBO OC!9HO!lBDCfl /IZ/. 

I. RJlopuocnerrrpocttOrrnqooa we WCC.'t6Jloaams 
0 OJ'BC!IftlpcJBRBIUJD BJl}lauB (OR) 

KaK fR83Ul;&JlGC'& »l:IJHle B O'.'Jmqlc 04J! 3ROOCJDUOHTOB no yrnomaa 
ttOppomnll'fttt, aayqeHme yrmmoro pecllpeneJJeBIIR wanyqemm Ofl npan

tl01taroM B BOJ)!.I&Jmttotl rrocTarrontte a a,natnl "ZStJepetme !On!tHO liB& 

omtnoqBHZ cnotr!pon, e nosTOtJY, n ffiJ'HiUtmo, Cio.noe npocTo. 3'10 B 

CDOfl MOpe,nt. OSHaqs~'J.' t '170 ]lll8 OH8 !!U:?a JlOO?.'YTfHU OTUOClfte.'liBO r.sa

.tnJe attmBnocm nccroqrnnm (nopfJ]lna J,I-10 l.llitttpoi£Dp0), • Y'J.C DID 

uamJX arronOmttlBRX u~rno nonycmn x Jpowyt') !'OliilOCTf> peaynt>CJO!OB a 

aoonepmJeMH UOJ.".r.P !Ja'l'& RmO...'Il'BOHf:1 :: InN~~ mo ue1JLI.JI4 R01DNOCYBaUR 

pQC'lBOpeHHOI'O B U8'P~!U) 3JlO:J6Il~. ·13uepemm BOSUO'iitHU Of'! KOHUOIJtlpa 

'fPOQmlX aBTRllloro ano·. tenm no I o-l. ) • 
JlJJft onwos no mtopaouy Mar-tmT iOt:JY pcsooaucy aa Opi!efJfttpoMH

HYX 81lp&X (fJMP/OfJ)• KOI"Jl8 M3MOp&a~~ft CltOpt)CTJ, Ctle79 B 88DRCBUOC

\'fl OT '180t'OtB9 H001XQl!HUO l1CJl0il&30.!lafi P31lWOORTUB8Ue WC~RII 

C OHBJJHOCfttl) 88 iYOPfiZIOR BUUCJ. Tau:JU O!lpa30Mt 11HOR930H l!OCifJUBYX 

BsytiOBDFl HOHUOHYpaQILl 9JlOOOU~B .D lF'P/(if1 l'OpBBllO l.JBpe,qou B CJJY-



we OCStRBoro nw. (5n3I'Ol18JlA asc~peara..'fMOU qyscnnem.ROMB n aa

CJ11pa98JJMOC!ll u~ .llfteiiBJlOBOBmi fUJP .ntm nouoc;Jt R1!epuoro wa
nyq,atiii:L 

"IX' BCnoJl:&308811'm1 YC!'Ol.l8 00 .UJHJ aJtep!!OOnettTpQCROmfqOORHX 

8COIIe.llOB8al& fJO'l{HO npooo.l[llrro HoyqeEne ncero cneit·rpa t1!3JIY'Ie!DIB 

OJlHOBporletmO ll• B '18C.,HOC'lf4 UO!OiJ 9 Srot' UCTO.."'l• Cft0COGOH ROJltiOCftD 

WCft0Jm30D8'l."lt Rpe0USt400!113 BUCOKOrO poapc~ot:UUI ROJlynpOllQJlHUROBUX 

.llO'MI,TOpQ» R.llOpHOl'O ll8JlytlCfUI8 ,4118 JaSytiGUI1fi Cj1'J:~BN'X CXOtl p8Cnatt0 9 

UOOrJO'l'p8 H8 BtiSBJII a):[)otn!IBHOC~f» pentC'rP3UlU1 Tamsx .ne-retr.rOpoB. 

C Qopaam;noit to'IRB ape&HB UC'.l'OllBl:::l 0pM(iHf10nt·t! nnop H L':CTO

iU!Ittl yrnoBHX aoppoam•~ rroxO"J'.H • nocrronr,ey 1mcom-cn qncTO reouet~
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