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OBJIAfJ XAPAI<TEPIUTHKA PAEOrll 

AnyanaooTD npo6neMH. Hsyqeaue ottoreM MaorHx 11aoTHU o 

OHRDHHM B38nMO.Jt8ftOTBH6M HS 0CHOB8 J<BOHTOBOil T60pHH .11BNl8'1'0Si 

O.IlllHM Ha· OOHOBHwt HOTO'IHHROB nat;JJ,18UHH o n~epawc o.11iax H oTpo­

emm B8Ul6C'l'B8. 

B H80T0JJIQ68 BpeMR oy~eoTBYIO'J' H npo~OJI!t8IO'l' paSBHB8TDCJJ MHO­

rO'IHOR6HHH8 T60peTH'l8CRH8 M0~8JIH C orp8ffHq6ffHOff 06JI80Tbm nJ)HMe­

H6flHJJ - . H80TOJU,J<O C.IIOIUU;fA 06'bGR'l'OM JlBJIJ:rn'l'CJi 8'l'OMHD6 R.l(pD. 

Onpo~eneil:aon crenem1 0606U1efllls; MOIKHo .~o6HTMSJ, BHJU!Hran 

nporpaMMy pememm MaoroqocTHttHoro YP8EH8HHJJ lilpe,n11arepa c Btom-­

'J8HH8M Jmlll!, napaoro ayRnoaaoro Bsa11Mo,nelloTB1UJ. Ilo cymecTBY aTa 

nporpaMMa OOCTOHT HS .l03YX C8MOC'l'OSiT6RI,HlllC aranoB: pBSB:tTHJl M8-

'1'6M8THqectmJC MeTo.noB pewemm ypaBll8HHJl (npaMM sa,naqa) H BOC-

CT8HOBJl6HHJJ peaJIHCTHqecROrD NN -B38HMO.nellcTBHJJ no R~epHllM 

.Il8HHHM If )taHIIHM NN .:paccemwr ( o6paTH8.FJ S8'AStJ8). 

IlOSHTHBHllff O.J03Hr B pememrn np!1MOf sa~a'IJH flfll\16THJICR eme B 

60-uc Tc.m,i noone Toro, i<aR JI.,Il.\I>a;n.neeB npe~olltlfJI 1mppeJ<THyIO 

~OJNYJIHpDBRY RB8HTOBOff 38.118tJH pacceJJHI!Jl .1VIJl CHOT6MH TJ)GX qaCTHll 

o noMci!Qbn 011rerpam,aux: ypaBHenun/57 I, a Kl.A .CHMOHOB npHMOHHJl 

MROl'OM6pHH8 raJ?,101UtRI! R J)8C'l6TY CBJlSBHHIDC OOCTOJllllfil JJ.lt8✓58/. 
BcRope 6wrn: rio11ytJ6Hll onTHMliCTHtJ6CRH6 PS3YJIDT8TH If B penieHHH 

o6paTHOt! 38,n8'1H. Ilpe:ir,ne Bee ro DO.ftBHJlOCb YR83BHH6 HB TO, ttTO C 

DOMOmt,IO JlOR8JibHOro NN -B88HMO,neilcTBRJl Roaeqaoft SMnJIHTY rs MO:!HO 

onH08'1'1, 3HeprHH CBJl31f H pa.IJ;lfyCH JJ,nep '1'86JlH~ M6H,It6Jl68B8 59/ H 

nonyqJITt. xopowee cornacHe. c aRcnepru.ienToM no ammoaaepreTHqeoRo-

My PB.006JJHHd60/.. . . . . . · 
_B RB'l~Jle ?0-x ro~OB npOBO.IJ;lfJll!Ob MHOrOtJH0,8HHY.8 pactJB'l'H CBJl-

88HHOrD cocro.iuum CHCT8M,H 3-x HYl<JIOHoi/61-63 • IloJiy'J8HHll6 pas-. 

Jll{qffl,lMH M8TO,naMlf H O pa3JIH'IJHIR,IH THnSMH peBJllIOTH'J6CROro NN -no­

T8HltHB~a •. P83YJIDT8TH OR8~8JIHCD 6JlHSRMMH R 3RCD6pHM6H'l'81U,HHM. 

IlonBep.IJ;lfno.ii noreHUHBJIDHmi xapaRrep NN -BsaHMo~ettoTBRJJ H Btmc­

HHJIBCb BTOPOCT6D6HH8Si PORD MHOTO'J8CTH'JHWC OHJl B Jl6M8fill!HX_JJ,ii;pax. 

BBH,lJ.Y Manoro 'JHCJl8 HYRJlOHOB H 66,IlllOCTlf onei<TPOB n,li;ep s-060-

JlO'IJirn, nocne.mme ona6o qyoorBnrem,aH R .neraJIJJM BSaHMo,neiloTBHH. 

Hooneno:earem,aoe pasBHTH3 reopHH cBJJsafio c uay'JeHH8M n.nep p-060-

JIO'lRH. Cpe,l1ll H3B6CTIUDC no,nxo~OB ~ pBO'J6TY .IJ;lfCll!)eTROro oneRTpa 

MHoroayRllOHHHX CJICT6M M6'1'0~ rnnepoqepH'I6CRHX WHRUHft npe.ncT8l!JIJl-

ATCJJ H8H60JI80 neponeRTHBHHM. . 
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B !969 ro,ry la6p YI<838J1 RB Bll.ll8J18HHYll poia. '!'Bl< R83liBB8MHX 
"n0'1'8HUH8Jll,HllX" rap.toam/64/, ROTOJlH8 8B't'8M _6wm IIOOTPC>8HY 
3(1pcoOM B.JI. Wlfl A~4/G5/. B o6naou 60JI1,mero 'lll'!onB .'llao-rKtt 
pauenir nooTpOalUUI 11os6y1t.ll8HHWC I<OH(J;HrypalUltt npaxTirqaox« · O'l'OYT­
o'!'BOBSJI, 8 R8U8RTpa.nI,Hl:l6 Ol1Jlll .R6 Y'U1'l'llll8JUIOI> .Ji.Be llB ypoBite·· 

ooaoBaoro np0:6runta1UU1 K=~in • . · : > , 
· IlPflMOe HOllOJU,30BBHH8 nmepo(Fapl'!'llaOROro · 6asHca · Wlfl nciTea­

IUIBJIOB .C OWILIUlLI O'l'T8JD<m!8HH8M _RB M8JWX paOC'l'OffHHJJX B 60BLWOI 
npm:..ac1,1> '1'6R30pawc.cl'!JI aeBOSMOKRO BBH;Jzy O'l'CYTOTBHff npaI<T.1'1'118::_ 
oxon cxo)l,IMOOTH pas11ozeruui · BoJUioBott ~RKUKH no· K-reIJ,1omiiBM. 
nosToMy odl!lllM ae)l;t)otaTHOM cyutaoTBYIClltRX pao-qaoroB B. yRasaaaor.i 
6asHCe RBnnercSJ ysocr:r, 101aoca Hono~syet.twc n0Tei1IU18J10B·. · . 

Hli'l'8Jl8CHUM 06!.8RTOM 6am,ao B381'!M0,1J.8itCTBYmnfX tJBO'fm:t ,BB,lpl-. 

DTCSI rH~6Pfl.Iij)8. Ux H3Y".18HH8 ll03BOJUl'1' r11y6ze. DOM TL ripepo,ey en­
pOH-Blij)OHHOro nsem.io):lettcrimiJ. lfaiieoTRO, ·. 'IITO · AH i ·· AA -cumi 
HM8m CJIOJkHllil: X8P81<'1'8P• IIOS'l'OMY. B8.IICL Ji! npOt1JI8MOlt SlBJISl6TOSl . paa­
BH'l'H8 M8TO,na pao'lleTa rHll8Pfl.llSP, B ROTOPOM 1<oppeHTRO Y'll«TmiaaT­
ca paaJ'..HoTat1eoRoe am,oa~m,oirno~ ilsaHMo~loTBK&. .. ·. · · . · · .. · 

. l\JIR pa3BKT1!ff '1'80PHK STOMBOro ff'Al)S H 'cum.liilx BSSHMOnEliiorBtd! 
ll81tR8ti~yll po~ HrpaeT yc,:,a.H.OB118W!8 (Ra OTI)OrOM l<Oll'l80'1'BElHHQM 
yponae) rpaHHu npm.1aRID40CTH noTeHU.Ha11Laoro no.n;co,!J,8 •. · H SASOL 
a.eT >WYrKX 11osMoatHocid1 RpoMe • 1iasBH'l'~ 11ucoii0Tot1aoro MEltOM 
pao'l8'1'8 CKC'1'8M O 60JU,lnUM 'IU!'.CiJOM nyj,ioROB Mil. ump01<oro !'118008 
BOSMQ)lllWC B8PU8R'l'OB pe8J!RCT1i'180l<Oro . NN-BSSHMO.ll8AO'rllW1: ·• Oroy~­
OTBU8 8.11J,T8PH8'l'HBH SJBJISl8TOSJ 8JU{ROTB8HH~ .ROT01lHHt<OMOllTHM.R3M8 
nepa.u. 11HnOM ::lTOA O)lOltHOA u anya,u,aoft sa,na11a. · . · , 

lleJI1,D pa6oTH SlllJISl8TOSI P83iil!Tll8 MeTo,na Mu1<poo1<011K11ac:iioro 
on.uoaw CHC'1'8M MHOrHX '18.C'l'Hil.O OWU.HUM B98.llMO,Jl:ElftOTBK8M~ no­
OTP08Rll8 M8T8M8TH'll80l<HX a11ropH!'MOB paotJ8T~ HHSROJ18l£6mmc·oooTOS­
lifftl ira1<wc cHoreM; npHi.1eaeHHe pa3Bi-·Tofl oxeMH R ucioneioBaHHll ·· 
CBDftCTB RO!il<l)8'l'HWC SJ.U.8P K yOT8ROBJl8HH8 rpaii«q Dp.ID.18HHMOO'l'H no-

• . " # 

T8HIU1811I,HOrO no.mco,na·B '1'8OPHU BTOMHOro R.u;p&. 

· . Hay-qaaii HOBHsaa , . 
Paspa<1oTaa MBTeMaratteoI<uA annapa; ¢yHRUHft I'p0:aa Wlfl. OI.1,EIHRH 

BR118,Ita E036yz,neHRWC rBp.lOHKR B 3R8prltll CBSl3tt SJ,ttpa O llJ)OHS:SO,U,.;.. · 

RBM 'lHC)lOM HYl<JIORDll. C ero DOMOUU,ll usy~eaa po,u, T8RSOPHWC CHJl_ 
B · 8H8PI'6TH'IEiOHOM 6anaace OHC'1'8MH. . . 

, Paspa60T8H anrOpH'l'M llOC'l'po8HWI D0'1'8HUHBJU,HWC raJJ,!Otun< HB 
OOHOD8 pa3Jl0!!8HHR 4YHRUHft I'pr.ma B ps!,ll DO MHOrO'lJ16H8L! TereH6BY8-
pa B npOC'l'pBHCTB8 MHOrDMepawc yrJIOB. IloJiy'lSHU RBH!,16 DNP811t8f!M 
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Mf! DOT~RIUISJlLHUX rap.mmm HOp.18JILRDA H 8HOM8JlbHOll 'l8'1'R~Tll B 
CJ!Y'l88 npOHSBOJU,HOro 11HCJ18 118C'l'Hn H p83J1Kl!HWC COCTBBJISlmnfX 
pea11HoTH'lecxoro NN -Bsiu1Mo,nel!CTBHJ1. . 

C(J;op.cymtpOB8HH MO,nR(J;HUHPOD8HHim YP8BH8HHff M8TO~ runepcqo­
PH'lOORHX ¢yHRUHR Wlfl ROPJl8RTHOro Y'l8'1'8 H30TODR'18CRH HBHHB8pH­
BHTHWC RYJIOHOBcRrur cun B Hel!rpoaons6YTO'lH!1)C n,npax. 

Pa3pa60T8H M8T8M8THqecRHtt annapaT ,Il)IS! ytta~a llt8C'l'ROro ROpa' 
NN -BsaHMo,natcTDHR B MOTO,ne K-raµ.1011HR c ucno;u.soBaaueM llcr­

poi3-4;aRTDPll. C ero llOMOfltJ,D HCOJIB.U.OBBRH CT86HJIH3Hpymian p011L 
0'1"1'8nRHB8niten cep.IitteBHHH B ¢DIJAIHPOB8IDIH pa811LHllX n.nep H Cl!UlM8-
8MOC'l'T,' SJ,!lepaoro B8tq8C'l'Jl8 npn 6om,max H3i.l81161U!RX IlJIDTHOC'l'K. 

IlonyttaHH q:op.iynu ,Il)IS! paottara Ma'i'pulll,! 11euaHTpar.nHl:lX 'lacTett 
NN -DOT8Hl.1118Jl8 ll 6asnoe raµ.,DHHR 0'1'8Il8HH . I<=K ' H I<,;,K • +1. . . . · min min 

Hatt,neHH P6I<YPP8ff'l'HH8 OOOTHOmeHIDJ ,Il)IS! M8Tplf'lHl:lX 8119M8HTOB 
NN -BsaHMo.neicTBWl B 6asil:oa nooraamtaJ1Lnwc rapMoHnn. C KX no­

MOfltl,IO paCC'lRT8HH 8J18M8HTH M8TpH11,H npn ClOJibmmc saatiemmx rno-
68J1Lltoro MOMBR'1'8 .. 

~oRasaaa TetipaMa o Bopxnett u HHlKHatt rpaaHne .It11.fl. saapruH 
OBJJSH aa q:nmi,u,aon CT8.Il,IU1 pameliWJ CHOT8MH .nmftlepeHJlHBJll,Rl:lJC 
ypaBHaaun B npocTpaacTBa r1meppanayca • .1laHo o6ocaoBaHuc 6mrno­
cra BepxHett H Hlll!Ut8tt rpaHHu. TeopeMa HCilOJIL30B8H8 BO B08X ROH­
RJ)8'1'HHX P8C'l6T8X 118I'RHX Sl;nep. 

PaSBH'l' M8TOn MHRPOCRODH'l80ROro paC'l8'1'8 rHnepi!;nep, 8 '1'8RllC8 
HHSR08H8PI'6'1'HtJ80ROro J)SCC8RHIDl A -11BC'l'lftnl Ha 06U'lHWC .fl.Iij)8X. 
()a OCROBBH Ha BBB;nBHHH HOBOtt ,Il.lfH8MH'l8CROtt nepeM8HH08 - paccTO­
IIHHff A -tJBC'l'linH ;no·uaaTpa HH6PUIDI HYRJIOHOB H ll0CT})08HHH no­
'1'8HnK811LHWC ·rap,IOHHR N~ .a AN-B98fIMO.U.811CTBHA. '100118):lOB8H8 
oxo.rtm,tocTL pas1101tefUUI BDJIHOBott cI-ym<l.lHH no .AN-noTeHIUia,u,allM 

I . . 

rBp,IORHRSM • 
·npoBe;naao o6o6~8HH8 '1'80paMH O OHMM8TPH'IHWC MHOlllliTBMX BS 

CJIY'l8f(ypOBH8lt SHOM8JILHOtt 'll8THOCTH.· C llOMOfltJ,10 STOtt '1'8!)pE!MH Il0-

0'1'PD8H8 M8!'pnua NN -B38RMO,nafioTDY.ff l'l 6S3HC8 ra:{!,lomm OTPRna-
'1'8Jll,HOtt '¾oTaocTu Rm,a 160. · 

· PasBHT MareMaTnt1ec1<Htt annal>8'1'.DPflMUX H odpaTHHlt onepaTopo» 
napnwc ROPJ)8JISlli,ntt! DOSBDJISlmtntt llR1l!Oll8'1'L B paotJ8'1'RYD CX8My no­
T8HUlt8Jil:l C CHJILHHM OTT8JIRHBB1tll8M aa MBJIWC pacoTOJJRHSllC H dom.­
mott DPRM80l,J) '1'8R30pHIDC CH1l~ IIony~aHH H811HH8l\Hll8 OR0'1'8MH',Il.lf~8-
peaxma11LRWC 'ypaBH8Hlltt B'l'Oporo llOJlll,nR8 )1.'1J'! P8,I0{8Jll>RHJC 118CT8ft 
onepaTopcni n"apamc Roppo.iU!mttt. HaytJeHH CBOfl.CTB8 H8Sp,IHTOBl:lX 00-
C'l'atlJlJJIOOlHJC s4¢eRTHBHoro raMHJlLTOHHBHa. 
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llocTpoeau no~eana:anaue rap.10HHRH 'NN -nsam.10,n;ettcTmm,-ne­
JIOI<am,aoro no RB8H'l'OBUIA 1ll!C118M .ItBYXHYI<JIOHH·on S8M'ffl; B 011Y'l88 
npOHSBOJU,HO~ 'lHCJlB HyRJlOHOB. C~op&yim:poBSHll ypaBHBHM ,nnsJ pa­
.i:maiu.nax ~Hl{Ulill H8Jl01(8}1l,HI:lX onepa'l'OPOB napa~ I<Oppe.llllmut. . 

I!epeimoneHlill8 ·:allllle pesynT_aTH RB.llRIO'l'OSJ HOBHMH ~ · nonyqeau 
nnapnue. 

Ocmi:aaue nOJIOlK8Hl!fl I BllHOOI!Mll8 aa senpu•y: 
1. Cos.n,aH HOBmt M8TO,D; pac'lB'l'a'aapeJIR'l'HBHO'l'OI<HX OHO'l'BM MHO-

rmc "q8C'l'l1'.U O OJiJII>Hl,lM BS8W.IO,nE11lO'l'BH6M. , -
2. Yoir_ano:imeali rpaa~ npRM~HHMOoTH . noTSHil,lfanr,aoro nowco.na: 

O.IJ,HOBpeM8HH08 OllH08HH8 :rncnepl!M81l'l'8J1I,HWC , saaprmt_ OBR8H H pa~­
OOB .fl',D;8p H8BOSMOXIBO. 

3; Oeluapyllteau 6JmaI<He R JmHattlUll.!~ RcippaJIRIUfH MSlK.ltY ,1,ao'la'i'HH­
MH anepraett cBRsn, pa;nnyooM nm,a, R:aa,npynoni.i!UM MOM8H'l'OM ,n;ai1Tpo-
aa H B6COM.D -BOiHll B ~8fi'l'pOHe.. . . , 

4 • YO'l'8HOBJ16HO, 13'1'0 H8P8JIR'l'lll!HO'l'C~8SJ '1'80pll.fl' H~a npaBHJII,HO 
nepaMST anepre'l'H'l6CRYD'O'l'Opoay OU,U,HW( B881IMO,nettoTBHtt, ao'npK­
BO,ltll:T R · saHHJ1team1M aaaqe1umM :aeJia~llfl (pa)Ulyoon · n,n;ep. Rilamnon­
aoro MOMeiITa ,neftTpoaa), nonylJeanax us a1<onep1IManTa o y-qaoT1:1eM 
9118~'1'POM8rRHT111lX B~8m&O,neilo'l'rud,t. . .. 

Uay•moa H nP8R'l'H'tI60R08 SH8'l6HH8 pa60TH. . 
Ko11HtJ80TB8Hlt8.fl' C'l'Opoaa 06aapy11t8HHWC H8,D;OC'l'8'l'RDB no,:anmmn­

HOro llOJ(lCO,D,8 YR8SUB88'1' aa H8I<OPP8I<THm1 ytjeT 8Jl8R'l'POM8rHZTHOtt 
O'l'pyI<TYPH HYI<JIOH8 np11 onucamm .O'l'OMHWC R.!\6P (aapn,tOBmt J])I8M6TP 
IIYR110H8 npaR'l'HlJ80RH OOB08,n86T O paccTOJJHR6M M8~.11Y HYR1IOH8MH H;tr 
pa} •. aroT ~ORT ,D;011l!t8H CT.HMyJllfpOB8Tb yqe'l', RB8pROBllX,CT8ll8H8ff 
onoclo,n;u, B 'l80'l'HOO'l'H. DllRCH8RHe·pOJIH !Il8C'l'RRB8pRODlIX M6111l{OB R8H 
HOBOll q:asu Hnapaoro :aemeoTBa. 

Meio,n; yr110BHX Il0'1'8HJ:VI8JII,HUX <n'flRnmt \B OOBORynaooTU O om,pa­
TOpmia napmiX '.!<oppeMIUfil npl{M8Hlnl ,nnsJ paotJ8TOB n.nepaooTael:iur&HWC 
cooTO.fl'HRll nI06oro 11arnoro H,DJl8. 

MeTO'A p8C'l8'1'8 rMnepn,nep H paooemurn . .Jl ".".'qaoTlfUH H8 R,DJl8 M0-
1(8'1' 6HTr, acnoJibsonaa .nn.a. onpe.ne.neaHSJ AN 7n,s_am.to,n;ettoTliim no 
.AN -paooemum n 60,u,mott oonoRynaocrR ranepa,nepawc ,n;aaawc. , 

Onepa'l'op11 napawc 1<oppeM_!Ultt np.tMeHHMH JVIJJ y-qe,i,a nBapnoBwc 
0'1'8ll8H8tt cnoelo,n;u Ha ypOBW MO,D,8Jllf sanpaineamu: COCTORHRtt B npwra-
nmannax noreaJ.UJaJiax. . - - __ . 

Dpmmimu nocTp08!1UH MB'l'8M8TH'IJ6CIUI OTporott CX.8Mll p80'tJ6'1'8 
11nepnocTa6HJU,HW: cooTORRHtt · o paa11HoTHtJec1<HM NN -aaamAonellcTBH-
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8M MOpYT CllIT:6 HOnOJII,30B8HH llPH ommamrn ,ne~op.rnpo:aaHHWC, 8 T8R­
E8 RJiaCT8PHWC H niepHOH80T86HJll,HWC COOTOHHHtt.B lfHT8PTIOJl.RIU{O!lHOM . - - . . 

llOJ(lC0,11;8 • 
Anpoclagan pa6oTu. Pesy]JI,T8'l'll paclOTH ,n;oJIDl!teau a o6cyw;,n;eau na · 

Mellt)1Jnapo,naoll ROHq:ep811Ulrll no H36paHHW. BOnpocaM CTPYRTYPU .fl')Wa 
(ll36H8', 1976). H8 Ment,cyHapo,naor.i 08MUllape no R8DH-JJ,nE1pHDMY B38H­
MO,nElttcTBID> H. rHnepn,n;paM (3B8HHropo.n, 1977). aa XY M8l!C.J1YHapo,nHOM 
OOB8ut8HHH no R,D;epHOll cneI<,TPOCttorurn H Teopmt H~a (JJ.yelna, 1978) .- ·, 
. aa Meat,cyaapoilaoM oHMnosHyMe no npo611eMaM 11ecR011r,1<t1X T8JI B si.n;ep­
Hoil q;HSHI<8 (JJ.yclaa, 1979), Ha BcecorosHwc coBB!llBHH.fl'X no n,nep~ott 
cneRTPDOROllHH.H CTPYRTYJ?B 8'l'OMHOrD.H.npa {TamRBHT, 1977; Amtia­
ATa, 1~78; PHra, 1979; IlellI:IHrpa,n;, 1980;' CaMapRaa,n;, 198I; KHeB, 
1982; MooRB8, 1983), na Boecorosaux oo:aeu1amrnx no TeOpHH c11cTaM 
MHOrIDC lJ80THU C CHJU,lillM BS81!MO,D;8itCTBH6M (JJ.y6aa, 1973; KHeBJ 
1974; Kamrnrui, 1975; BH1Ir,H100, 1977; KaJll!HHH, 1978; Tam1<eHT,, 
1980; T6H11HCH, 1981; Ka11HrutH, 1982). , 

IJy6rR!lw •: 0CHOBH06 OO,D;8p.K8HH8 J])I008P'l'aIUfH ony6JlHI<OB8HO l3 

pa60TaX J-bb • ' · . 

06'beM II oirpyi<Typa. .JlnccepTlllllUI coCTOHT Hs BBe.n;eHHH, ceMH 
rJ1aB H ,n;ecnTH npu1101teaHn. Oaa nsno~eaa aa 492 cTpallI:IUBX M8lill'IHO­
nHcHoro '1'8RO'l'8, BI<moqan 7I pucyao1<, 57 Ta611HUH cnHCOI< IUi'l'Hpye­
MoifmtTepaTypu HS 127 Has:aaann. 

' CO.IIEP1tAHHE PAEOT!i 

B rna:ae 1 paccMaTpllB8lO'l'Cfl H8RO'l'OpHe HOBH8 HanpaB118HHfl pOSBH~ 
TIDJ M8'1'0,D;a 1'Hnepcg:epnlJ60R,illC q:yfimurn. Oaa OOCTDHT H8 ID8C'l'H napa­
rpa(foB. B § r· Ha OOHOBe aHTHCHMM8TPltlJHWC OOJIHHOMOB C'l'8ll8HR l{, 

OTpOHTCH nomtml 68SHC Ui( . B npOCTpaHCTB8, MHOrOM8PHWC YI'JlOB 
Q. 3A.;..3~ TeopeMa. 0 OHMM8TPnlJHHX MHOl!tliT8JISIX 1 ,ll,OR~S8HH811 nlSS/, · 
ocloclmaeToa s~ecr, na·o11y~an npoHsBOJII,HHJC K. llo11yqeau TOlJHlle ~op-. 
MY11ll ,nnsJ M8'l'pHUH NN -B88HMO,D;6itOTBHS! B 6aSH08 u: B c11yqae ·. 

npOH8BOJll,HOro lJHOJl8 lJ80'l'HU 
B § 2 .BBO.IJ;H'l'CH ROBM 1(0}1}18~THBH8JJ nepeM8HH8H 601188 oclmaro 

BH,n8 • A 
2 2. --f = ~} (S';,) 

~. ~ 1.-=i . 
r.ne rfyHRillffi } ( p ;_ ) 30.n;aeT HSROTopoa RPHBD~ettaoe npec6paso­
B8HHe l(OOp,D;IiH8T BIIYTP8HH8I.'O ,mlHlt8HID! lJ8C'l'HU pi. • C llOMO!IlI>B> 
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r ( _5'i ) MOitHO ynpaBJl.flTL q;op,1oll IlJIOTHOCTll HYl<110HOB, OC'f8B8J1CI, 
aa ypoBH8 ocuonaoro nJ)H6JIBlltemm /f =Km.in.. Honlrli no.mco.u. HrumoT-
PRPYEITCJJ aa npm&ape 11,m,a 160. · 

B §. 3 BBO;IUJTCII ROJUI6RTHBH1l8 napaMeaaua no RBIIQI.OMy CDPTY 
11ac'l'~lt .u;m y'laTa uaoToni111ecRa RBHHBa~HaHTRllX Ry~oaonc1<wc' CHJI_. 
Ha nprmape aellTpOHOHa6uT011aoro 11,m,a 82Yb noKaaaao; "ITO Rop­
pa1111ll;II.R nJIOTHOCTell aettTpoaon H npoToaon .n cxeMe.c ,ItBYMSJ ·~aaMK~ 
118CKHMH napeM8HH1lMll.DPllBO.n;RT K.cymecTB8HHOMy YB8.7UflJ81mD pac'!8T__­
aon aaeprrur cBJJaH. 

MHoro'laCTITTH1l8 CTDBKHOB8Hrul B JJ)(Jl8X H8Y'l8!0'l'CJJ B § 4,5. Bo11-
HOB8Jl CfYHRUWI aannCHB86TCJJ B BH,!1.8 npOll3ll8.U.8HKR flcTpon--¢a1<Tripa· 
HS OCHOBHYD rapAO!mRy. Jl,nJJ BH"IKC118llfill R08@~8RTOB rnneppa.ror­
anaoro ypanHerum paaBimaaTcsi · .ntmrpaMttHM -rexa1ma ylJeTa r.moro­
-qaoTlllJHUX 1<oppeMuun. Bu,1!,8Jl.810Tc11 n cy1.ua11py~cJJ rna:aaua Pff,ul .u;«­
arpaNiM. Pa:rnwrlrli annapaT npRMaHSJeTcn WU! Hay11eaHJJ poJJK 1<opa 

NN -B38HMO,ll,8ilCTB.IUI B aaepreTHlJ8CROM 1anaace 11.u.pa R ero CBSISR 
C H801:llll8IDI8M R.U.8P!UllC CliJl. ,llenaercR BHBO,U. 0 OOJU,lllOii CT86HJUISHPY­
DJt8i!. pOJUi l!tBC'l'RO.ro ROpa: llJ)H 0THOCHT8Jll,ll0 ao6011:&111IDC pa.u.icycax: 
~c rv 0, 5 rp_nocne]!Jllltt MOIKOT ",u.e~a~:&11 flYR]IOHJiH~ 3H8"4HT81ll,HOM 

pacCTOJJill!H , f" IV' 2 cf, • •. . . . . . 
YpaBH6llH8, D011Y'I8HHD8 B § 5, HCilOJU,3Y8\'CII B § 6 :tWi.ff3YlJ8-

IDUl cimr1.aeMocTH n,nepaoro nemecrna. PlitHMSeMocr:& xapanTepuayercR · 
a~epreTntteCRHMH aaTparaMH 'l ( R) , aanpaBJI8HHNMl1 aa YMBH:&mefille 
pawcyca R. npu ayneBoil: _TeMnepa'l'Ype. Hax0,111i'l'OJl paa11oir:e1me 1'/._( R) 
no 0'1'8Il8W!M °j = R./R.o , r,11,8 Ro - P8JJ$YO 0~?6o.n;aoro n,m,a. , 
l{oaq;11IUH8HT1l p08JlOJ!t8HlUl B OCROB.HOM onpe;ne.nRJOl'CR .n;ayMn :rumettm.lMJ4 
napaMeTpaMli - -r'c HR . IIoRaaaHo, trro WU! yne111111ell.IDJ mioTHOCTH 
nynnoaon B ));BB paaa ( ! = o, 79) rpe6yeron aHeprun orr 48 MaD .no· 
65 MaB Ha HYH110H npl{ H3M6H8HHll A OT 16 ,no 244. 

Orumarume ll ~ 1-16 peay1.1:&TBTU nnnytteH)i tmepBH6 B P,a60'1'8X 8B'.'" 
TOpa: § I - B/S?/ § 2 - ;/2/ § 3 - r/31 § 4 5 - n74,S/ § 6 
_ B/14,16/

0 
-·. ' . . · 

1 
' ' · '.. . 

rnaaa n, COCTOnma.a IIS TPRH8.ItU8'l'H naparpa~OB, DOCMmena nel)EI­
O'l'pOr.tte 6aaaca rnnepc~BPH"48CRHX qjyumm:lt B 'l'Etlt H8!3HB88M!rlt (f11SH't8"'.'· 
CRHit 6asnc, ROTOpldt 06ecnett11naeT nan6onee CSucrpyD cxo.mmocTh 
p83JlOE6HYul BOJlHOBOil: qyHRUIIB WU! BH6paHHOrO NN -B300MO;neil:OTBM. 

D § I cTpo.Rt·cn napeJUlTHDHCTc:1<110 ¢y1rnuim I'p1ma npoaaBo.iu,aoro 
"411C118 H6B38HMO,ll,8fiOTDYKlllliX "480'1'!fU BO BHYTP6HHBft CHCTBMB OTO'lOTl:I. 
06aapy)!(eao-o,JUtoMnpaos no;nnpooTpaHcTao 7: , ll KoTopoM Il]IDTHOO'l'l, · 
qyaiunm I'pirna Ge ({ ?;:J; { p,:_' }) ¢aRTopm1yeTc.R no Koaq:ai;paim-

6 .· 

i 

i 
/ 

1,~ 

I 

I 
l 

ORHHM nepeMeHHHM A ttaoTHU Ha r11nepc1epe aa~aaaoro pa.n;Ryca: 

3A-5 
Gt({Sf:J;1p/})= '; (1/YJ21-J'.2)-. 2- X 

)( ](2.nt)-(3A-3)/2d'2 exp{j KVJl+s/2 (t:+,f)} X (I) 

o A 

x [Jexf{-,:KPLPL~Yf2+j' 2
} 

B § 2,3 H3YlJ8!0TC!J IiT8pBUllll ypaaHemu; Jilm11MbH8-IIII111Hrapa 
1P:i_ = - Ge. V Y!n.-1. · a npa.rr,cTan11eane (I) ncnor.MyaTcn WU! 

WC npaRT.H"l8CI<Oro BUtll1CJ18Hl1R. B :KalJ8CTB8 aaTpaBO'lHOit ¢YHRnlf.lI 

nu6npa8TCH ocHOBHOe npn6JIBIKBHHe ZII: - 3~-'f; ( 0U IQ• ) 
Io J1 ; J> Kl1UJl.l.;. 3A-.3 . 

It YOTBH8B]IllDaIOTcJ1 TIPOC'l'bl8 cfop,1ynu }VU! nonpaBOK K 3Heprm1 CBJJ3.II 
e0 aa n-oM ware nTepamti\: ___ · 

e,,_"' eo -[ V'"'1rf )-V ( p >· V'"<p) ]/ V 2'tfJ (2) 

ym(~) = (UK./ Vm/Uk. . ) 
nu.n. mL.fL 

r.ne 

Ha npHMepe n,IqJB 
160 noRaa1IBaeTcn, ttTo .u.M psan110TH1tecmcr NN -

DOTS HI.Ul8110B e O rv C 1. - E o , B CB.R3W C 3THM B § 4 .no Ta]II,HO nc­
CJI8.JJY6 TCJ1 OTPYRTypa 11Tepamd! H 00H8PYlK,t{B88TCJl, '!TO D P-1. HST 
ra!)MOHHR OIJ1or0Han1,aux npoHsna~eHHD V 1J! 0 , B 7/J 2. - DPTO-. 
ronam,aux V 1f i 11 T .~. CooTBB'l'CTBGHHO 7/! 

0 
co.nepnT mnn1, oo­

nonny10 rap.10Hm<y, P-1.. - BlllB H noTeHuim1u,Hiie rapAomrnn-nepnoro 
IlOpJJ,ll,R8'~ 7.J! ,2 - IlOT8HUII8JII,HUe rapMOH.II!rn BTOporo OOpJJ1(1{0 lf T.,U.. 
TamtM 06paso1.1, 11e papxH.R rap.,omrn q:nsHtJacRoro clmm:ca oripe,neJl.flaT-. . 

on nopii,Ill(OM IlOT8Hiij!8JU,HOCTlt. 
. B § 5 paccMOTP8H npaRT.II"46Cl<U HHTepacHldt cnytJaii, Ror,na B 

Ilplt6}1lfllt6HHlt l\.::l,mj n HBT CM38HHIDC COCTOIIIIHH. ,Il,Jm g, { p ) H e 1 
Hait,u.eno ypaatteane: 

{_K._(_d~ _ ;;:o(d?ori)) + 
. 2m. ld .f~ · p 2 

? 

. I\ 3 

~/?) +e.1.}~(f)=O 
V-(p) · ca> 



C ero IlOMOUU,10 B § 6 yCT8118BJIHB88TCJl cymeCTB6Hll06 BJIUJlllll6 T811-

30pHHlC CUJI 118 rJIOQ8JlI,IIU6 X8pBRT8pUCTRRli Sl.n;pa. 

Ha nmepc<I;epa sa,na1111oro pa,u;nyca MOJKHO nocTpOHTl> J1n11ett11yn 

ROM61lliaunn UK ra[Momrn c .naaaUM I( , 06J18.IJ.8ICJIIY!O cJie,n;yJallHM 

CBOtiCTBOM: JIKll6i1H8Sl ROM01lll8Ullfl rap.1onnR,. OT6Il811lt K,. OpToroua.iu,-

118Sl U I( , opToro11an1,aa npoaaBs,na11mo VU K mln. ( § ?) • 
~HIIUllfl UK SlBJ!fl6TCJl C06CTB811110tt <I;y11RI~l8it onep8T0pa MHoro­

M8pHIDC yrJIOB, 110 H8 SlBJl.fl6TCJl ra[MOl!Hqaott; oaa H83UB88TCSl yrJio­

BOit IlOT611UllBJII:IIOtt CfYIIIm,noil U BUpallt86TCSl B § 8 tJepas MllOI'OtJJl611U 

rerea«:!ayapa C; (v=(3A-5)/2) : . 

UI<= J CKV (Q3~-:3
1 

j Q3:-3 )V(f,Q.3~~3) x 

·/ I I - ,.._,)) . I'(»)(K + V) 
x Ux . ( QJA-3) ci Q3A-3 ; CK= . 2 71 )HJ. )t 

nur.. . -
)) · . A . (4) 

· x CK {c~s<j>); co~~ ~'f;.l1/pp' 
. - L=1 . . . 

. ~v 
B § 9 noRaaUBaeTcJl, qTo CK ecT1> 6,IJ;llllf~Hml: onepaTop 11a no.n­

npocTpaHcTBe I'8[MOHHR 'c ,n811111:lM K. top.1yJ1a (4) HCnDJll>SY~TOJl B 

§ IO }1)1!1 BWIHCJieRIDJ rna:saux MaTpuqnwc aJieMeHTOB ( UK/V/UKmln.) 
T8M JK8 uay'IB6TCJl CXO,IJ;llMOCTl> pasJtOl!t6HID! BOJIHOBOil: CfYHRUUH no u.K 
0 pOCTOM K. }1,11!1 R8'18CTBeUHO P83JUl1!11IDC pa,Il;llSJII,IIIDC '18CTett norea­
Ull8JI8. 

B § II n0Raaa110, RBI< ucrioJI1,ao:saT1> peayJll,TBTU npe.numl!lHX na­

parpa<I;oB B. paaJ1Kq11mc MO,IJ;ll<I;Uirnunnx M6TO,n8 (npH 1rnytJ8HIHf CT8TK­

CTll'l6CJ(KX .ne<I;op.1aunfi, 11eilTPOIIOH86U'rO'l!!HJC n,nep; BBe.n.emm flCTPOB-
(faRTOpa). . 

Paa,ne11e1111a yrJioBux n rnneppa,JJ;1tan1,11on nepeMeattoil: B. npanott 

tJ8CTll (4) Blm0JIH611D B § 12: 

.. u/( = x; (uttV I UK..,, )u/fq-) (5) 

(e) . . . 
IlOR888110, '!TO u K ecn Il0T6f!UH8JIJ,IIU6 rap.!OIIHKll nepsoro no-

Pf!m<8 • IlOJIY'l6H SlBHun BH,n U ft ,UJISl U6HTp8JII,HOn, T6H80p11oli U 

m.iyrux '18CTOil . Ml -D381!MO,ll.OiiC'l'BIUl I! R,uep J>-OCiOJIO'IRH. 
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IlpaRTHtJ6CR8R OXO,W.MOCTl> pa8JIOJ!t8IIUSl no <I;H8Wl60ROMY c:laancy 

1!3Y'l88TCJ! D § 13 Ha npm.1epe TOtJIIO pemaeMoll MO,ll.6JII,HOl1 aa,na-qa -

ORO'l'8MU 116 B381!MO,U6i1CTBYKltllHX Metary co6on qacTRU, ,mrneyu(IDCCJ! B 

neaTpan1,sou 1<y110HDBCROM none. YcTa110Bne11a 6ucrpasi oxo,lU1MOcT1> 

no IlOPfl,llI{Y IlOTBIIUll8JlI,IIOCTH. 

PesyJil>TBTU rJIBBH Il .nonytte11u BnepB11e n cne,nylOO!l!X pa6orax: 
/5/ . /8/ /?/ §§ l~2~3,4 - B' , 1l)i 5,6 - B .-. §§ ?,8,IO - n · , §§ 9,II,13 

- B/' Bl,§ 12 -_B 01. 
AJiropnTM pocTpoe1111Jl <1nswrn0Roro 6aanca, pasBHTutt B rnaBe n, 

HS HM88T orpaHWl6HIISl no 'Il!CJIY '18CTHU. _B 'I8CTIIOCTH, ero MOllUIO 

ucnOJll,30B8Tl> }1,11!1 pactJ6T8 npOCTOfilllHX CHCT8M C A=3;4. JieMafuuna 

n.n;pa O ycnexOM paCC'lHTUB8Jll1Cl, pa3JU!t!IIWAH MOTO,n8MH (ypaBll611Hfl 

~a.n,neeBa, B8pli8UllOHHmi MOTO.U, pacmnpeHHBJl MO.JJ;OJll, 060JIOtJ6J(, m­
nepc~epH'l8CRHfi' 6as;ic, M6TO,U CBSl381111UX RJl8CT8pon). 0,Il,ll8RO cyme­

CTBY6T MHoro npH'lHII }1,11!1 paccMOTpelll-Ul' si,nep S -o60JIO'IRH B HBCTO­

JJmen pa60T8 • Bo..:nopBux,· p83BllB8Jl 06::zy10 CX61AY, _11006XO,w!MO anpo-

6HpOD8Tl> 66 118_ npocTUX npnMepax, paccMOTPOHHUX .n;pyrHMI! 8BT0~3- _ 

MH. Bb-JlTOpux, 'IIICJ16llfl0 TO'IIIH6 pac"<I8TU n,nep S -o60JIO'IRH (oco-

6611HO 4He) Bee J!te ocTaJOTCSJ necl>Ma TPY ,noeMmIM11. IlosTOMY cosharurn 

npOCTOll H ,nOCT8TO'lHO TO'IIIOU CX6Mll 1<paii11e aeoeixo,nm.io (npOl!t,I\6 

ncero ;Il.]UI o6paTHDM aa,na-qa). B-TpeTMX, na npm.rnpe nerqaii1J111x 

n.nep MOJ!t!IO B .JJ;6T8JISlX 0Tpa60T8Tl, pa3JllitJHH6 np116mt~8HllSl, qTo6a 

88T6M HCilOJil,30B8Tb llX }1,11!1 paC"<I6T8 6onee TSlxt6JIWC si,u;ep. 3Ta npo­

rpaMMa peamrnyeTcn n rnaBe Ill }1)1!1 n.n;pa 
4
ne. 

rmrna Ill cocTDl!T H3 mecTu naparpat1on. B § l npono.u;iTcSJ OIJTO­

ro11aJ!llaawui rioTeHunaJil>IIUX rafMOHnK, · a B § 2 - Toquoe Bll'lncna1111e 

M8TPHllll NN -BaaHMo,nsi1cTBl!Sl B opToro11aJ1n3onattnoM· 6aance. 

B § 3 p38BHB88TCSl neT6Jll,1106' npa6J1JtlK6ID'l8 }1,11!1 Bll'll!CJIOHl!Sl MBT­

PHtJHUX :rneM611TDB < UK' rv1u/( > . 0110 OCHOBUB88TCSI Ha TOM, 

tJTO 'l.8CTH Il0T6 HUU8Jll,llb1X ra}l,IOIIHR I re11ep11pyeMue B38liMO.JJ;6llCTBl!JlMH 

p83JlH'lllllX 'nap '!BOT.HU, npaRTll'l6CI<ll OpTOrbHBJII,Hl,l MelK,ny co6on. Ilo-

8TO,MY 

'A . A(A-i) . ~ ~ 
(UK,/V/UK->~ 2 (UK,&2)/V/[4(12)/ (6) 

. I\ . ......, )) /\ . 

r.ne U (12) = C V(t2)U . · k /( · I Kmu1.-
AnaJioru-q11oe npn6lli!l!t6HH6 l!M66:r M8CTO II }1,11!1 0,Il,llOtJ8CTR'lHHJC or.epaTO­

pOB. \l'OJJ.";!YJI8 (6) pa,Il,l!R8Jll,IIO ynpomaeT. BL"lUCJiemrn M8TplltJHUX ane-
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~8HTOB. B KOHU8 § 3 no.n:po6uo aua1111snpyeTCR IlPH'lHH8 BUCOI<Ott TO'l­

HOCTH Il8'1'8JII,HOrO npz6JIBlK8HlIB • 

· :Uo ewe nop Mll roBopn,m O IlOCTp08HHH CHC'1'8Mll ,1zyr®epeH1tH8Jtr,­

nux ypaBHeun!l ·,n.IDl \blmm,utt rnneppa,1zyryca g>
5

(y) (s=(K-Kmi~)/2): 

~ f[- .!:!:.. -f- a:-s/£si-1- i) + e· }5. . + w 1 J do2 · S'. 2 c.8 S1S2 
S=O J 

.2 

+ ( Ll_s
1
/V/ Us

2
) }fi'sz(f)= D <7> 

B § 4 pa8BHB88TCSl HOBim M8.TO'A pelll8HHR (?), Il08BOJIJIDIU{i1 H3Cl8l!t8Tf> 

pasnoxcemw q> 5 ( §)) B PSJ'A no aeRoTopoit noJIHott CHOTeMe (aJ1reelpa­

ITT16CRHil no.nxo'A). CyTL ero COCTOHT. B CJl8,JzyJlll8M. RoJlH B Jl8B0i1 

- qaou (?) onyoTHTL f, 5
11(5') , aatJHHBSJ o aeRoroporo S 0 (S:) S0 ) 

TO M8TPHLl8-0D8paTOp yce'leHHOit CHCT8Mu COXpaHIU' OBOfiCTBO SPfflTO­

BOOTH, nocROJlLI<Y pememm HOBOii cn:cTeMu (llBR u ·TotJaott (?)) Y'AOB­

J18TBOPSJIO'I.' rpamt'lHllM YCJ10BHSJM <i>s (f; 5 0 ) p~Q;,;;:,, Q • BBH,Jzy 

Sp.!HTOBOOTH ·onepaTopa (npoeKIUiH HMilYJlLOB HB rnneppa,1zyra1lf>H08 aa­

npaBJl8HH8) n.. ~/d l p B yRasattHOM RJ1aooe <J)yammtt saeprnn OMSH 

TO'lHOtt 8 d H YO!l''18HHOit e cC ( S0-) OHOT8M Olii!SBlill H8PBB8H-

OTBOM 

Ece '=· ccc ( So) (B) 

PaooMaTpHBWJ oTOJI6eu // 'f s ( 5' ; SO ) // · , KBR npo6ayD (JyHRUIID 

OOO'l'B8TOTBYIQ!l8rO (?) q:yHRUIIOH8Jl8, nOJiytJHM m,yroe H8paB8HCTBO, 

orpa1wumannee _f, cC OUHSY: 

. oo oo d· . z 
E,c(s.)\§: [{d.f ~ s (y; s.)} dp-' e,8 c•i 

Cyut8CTBYI0'1' npe,nnooU}lI(H ( OHH paocMOTp0HU D ROHU8 § 4) 61:lCTpott 

OXO;n;HMOOTH CTporott B8plCH6fi (7) H HHl!tHeit (9) rpaHHU KB83HKnBCCH­

'l8CROrO HHT8PB8Jl8 I( TO'lHOMy p0lll8HHD npn YB8JIH'l8HHH so~ I. B 
§ 5 npOBO,nRTCR ROJill'l8CTB8HHU8 ouemm aan,neHHUX IlpU6JlHJK8HHtt, B 

tJ8CTHOC'l'H, YCT8H8BJIHB88TCR·cJ1a6a.fl 'lYBCTBHT8JILHOCTL HHl!tHett rpa-
HHUU (9) I< B8Jlli'lHH8 $ 0 • 

l18T81'.LH08 ff RB88lll!118CCH'l8CR08 npu6Jlllllt8HllSl Il03BOJIJIDT cymacT­

B8HHO IlPO,llJ3llHYTLC'.fl B HCC118,IlOB8HlIH 8CHMilTOTH'l8CR01'0 Il0B8,lt8HIIB. 

e c£ ll ~ S ( _5> ) . C pOCTOM S m.a:x. ( S ~ S m..a:X. ) , ACHMilTOTH'l8-

I0 

t"j 

' 
I• 

~ 
l 

i 
I 
I 
l 
I 

/ 

CR08 npe~CT8B118Hlte. ~5 (5') aatt,neHO B f 6. IloRasano, 'ITO B . 

cnyqae 60JU,llJIDC 8Mttn.HTY.n pa,u,H811LHWC 'i8CT8tt IlOT8HUl181l8 npu YB8-

J1ITTl8H~H S ~ BOSMOJlUIO cTpeMJ1ea110 R JlDlllliOMy npe;rteJ1y, eCJlH 

Oelol)Ba'TL paS,710ll[8HH8 H8 ae,nocTBTO'lHO 60J1I,1!10M 8 max. . • . 
Pe3yJII,T8Tll rJJBBij ill ony61lHROB8Hll B OJ18,JzyirutWC. P.8ClOT8.X:: § I 

_ ./23/ § 2 _ :a'68/ ~. 3 _ B/II,p,28/, § 4 _ B7I5,2I/, § 5 
_ B/Ig,~27

1 
§ 6 _ B/~4J. . 

B rJ18:B8 IY IlOR838HO, KBR nepeHBCTll ycnexu,, ,nDCTHrHyTl:l8 B 

paCtJ8T8X: J16rRHX st.nap Ha ,npyr;re. a,npou.111,10 .CllCT8Mll :_ nmepn,npa. 

§ ·I .HDCHT .063DpHUit X8P9RT8p~ B H8M roBOpllTCR O TOM,· 'lTO HU 

o,1zyra na cy;necTBYDl!lHX no',nxo,noB R pactJeTy runepn,nep ue nn.1meTCR 

8'A8RB8THl,IM CJlO!tHDMY xapaRT8PY l\N-BSDUMO,nettcTn!W.B § 2 BBO-. . . 

,nRTCSl HOBHO )l,ttH8Ml:l'l8CJ(lJ8 neper.ieHHll8 (U8HTP' 1rnepmut Been mm-

T8Ml:I BH.neJIJIBTCSl. Totiao) :· • . 
. A , 2 

z~---) 9 =~(,.-RN·.· 
i=i I. , 

~ --- ...,_ 

f"'~r;..-RN (IO) - . -
r.ne p. N -:- ~.TP HH8pIJ,!1H HYR110HOB, p I\ .:_ paccTOSlHl'IO A -
'lBCTHUH .no R. N • B § 3 no,npo6HO HCC118JJY8TC.fl . OCIJOBH08 npH61lH-

~emrn ·P0= 'fod(f,f1J Uo(Qg)Y;;' (~~3)/p'yA 
ua ripi!Mf?pe r11nepn,npa ~Ie. CTponTcSJ M8Tp1tua AN -B38HMO,neiicT-

BH.fl ,1l)lfl pa,nnaJlLHWC tJ8CTaij npOH3BOJlLHNi g;op.m. . . 

AJlropnTM np08l<TUpOB81111.fl I'JJ8Bl,I II peamrnyOTCR J3 § 4 npn no­

CTpoeann cfnsw-1ec1<oro Cla3nca B npocTpaacTBe yrnonux nepeMemmx:, 

coo.TB8TCTBYJOOUIX ,nHH8MllRS (IO)! 

~i,,2,t,112,.. .3 1 • 7r l+e (At) Ji{3.t) 
C C V~ UY=~ 8 <y,ft)U :,fQ Q) 
· K e l)N O :J:J Cfr"/l-e/ si : .. . ser1 · 9, 3 (II) 

IloJ1y<ieH .flBHufi Bi1,Il npaBOl% tJ8CTll (II). B 'l8CTHOCTU, riDT8HUII8JlLH8!1 

rap.:oau1<a AN-nsatt1110.neiicTB1UJ ,naeTcR nupamemieM: 

us:(3~i)(Q9, Q) =E. (: t)"' FM.st j-+3' )f~V¥z) X 

1- ;e=o x.!.(s-~)! I'( J?+i +3/z) 
(I2) 

II 



4 J 2. ::et-.1.'f B 1. . e11. • 

x~{j J~) 2 ~'(i,A)Uo(Q9)~:J (Qf,Q_p"'p") 

r.ne 5 == ( K~ 'j-)/2 - uaJJoe HBOTPHU.STBJILHoe 11Ho:io; 

Y! ;! l , - pasyJILTB: BBI<TOpaoro. CJIOK8HH8 op0HT8JII>HOro MO­
_N8HT8 A -'lacTHU/- e « '- -ayI<JJOHa 'l- B noJJHwtt L a saTaM · • 

B8I<TOpaoro cJI011teHrui L co c11naoM A-t1aoT11nu B J = L.. '!: 1./2 ; 
(€+'f+L,) - 'IBTH08 'il'ICJIO. . ·. 

B § 5 npoBO.lltiTCSJ opToroaan11saU0n · AN H NN -noTeflUltaJ1L­

awc rap.1oan1<, TeopeMa o Bepxaett H HRllHeA rpaanue § 4 rnaBH m 
o6o6maeron aa onyqatt rnneps1,nap B § 6. Bosdyl!t,naHM nnoTHOOTHWC 

I<OJ1808HHfi HJ!<JIOHOB nmeps1.u.pa paOOMOTPftH!l B § ? • . " . . 
B § 8 H3Y'l88'l'C.II . OXO.llliMOC'l'J, ·. p83J!Ol!t8HIDI. BOJIHOBOft 'qiyHI<UHlf no 

AN -noTBHU08JII:HblM rap.10HH1<8M. IloRasaHo, 11'1'0 npK l = 0 O.tJ,RO'lac-

. TH'l'Hll8 B036yllt,naHHJI OCTOB8 A -tJ8CTll:U6.it B co.oTOSlHHEl e # 0 OHJtb­

HO Il0,JJ.8BJI6H!l. ::lTO 03H8'188T 1 'ITO J!HlllI, rap.lOHHRH C e = ')- = Q .HS 

(12) ,JJ.8IO'l' 3BM8'1'HYIO npHM80I, B OCHOBHOB COC'1'.0JHIR8. ~8, I-Ix BRJta,n 

t:l B 11. :e saeprmo o-r.neneaM A -11aoTRUH BA · oueaHBaeTon B I<oa­

ne § 8 .1lJlJI noreHU08J10B rayoooBott ¢op.la: 

Q _-2 2 .Q· -2 ., -.c ,r ...... ~ 
. 1 e :t._ .· z -L;z•t:' 

/'. 2 3/2 . '" (l_ · ~ <,.,._, 
\Ji z;J . (ii ~2)3/2. ' l,1. ~2. (13) 

11" (r:) 
laN 

llPH yOJtOBIUI 

Qi- Q
2 
~ rnr Man: 9>3, .Q. ....,5" 

... 2 L..2 ~ ?7, 5 MaB• g,5 

I<OTopoe rapaHTHpyeT B M0.1l8Jlli " A +ooTon,. nonyqeane pasyMHW~ BA 
.1lJlJI nsseoTHHX rHneps1.nep. llo1<asaHo, '!TO AB II a oonoBHOM 011pa­

.neJ1J1eToJ1 OTT8J1RliB8!00t8ff oep.rtneBHHOil: 

llB/\ ~ 10-
5
Q.1.f(t1,6) 'f =El fs=2Z (14) 

s~z 
r,lle f S - 11apUHaJILHU~ Bl<JIB.lll:l, · xapaRTapnsy~a 3EiTYXBHH8- no 

rno6am,aoMy MoMeary K. no cyutaoTBY nepanenoTBO (14) o~aa11aar, 

'1'1'0 I<OpOTI<O,net\OTBynuae OTT8J!RliB8Hll8 He MOllt8T J<OppeRTHO Y'U!Tll­

B8TI,C1l B rpy6otl MO,U8Jll'I " J\ +OOTOB". 

12 

" 

) 

i 
'l 
; ,, 
•' 

B ·§ 9,I0 oTpOHTon qiHsHtJecRnn oasnc B Mo,naJll!.c o,lllloii 1<0J1neR­

THBHOii nepeMaHHOff .1lJlJI BC8X 6apnOHOB, 8 B § II H3Y'l88TOJI cxo.nn­

MOOTI, p83Jl0~8Hl'IJI no noTBHUII8JtI,HUM rap,IOHl'll<8M B 3TOM CJ!ytJae. 

11cone.nosanll.ll rJtBB!l lY llOR838J111 1 '!TO 1\. -tJ80TH[(8 BHOOHT cy-
1118CTB8HHH8 lt3M8H8HH.R B ,D;lin~emre HYRJIOHOB OOTOna, 3TH H3M8H8HHJJ 

8I<Rjp0THO Y'lHTl:lll810TC.R O noMOl!II,10 J\ N -llOT8HUl'l8JlJ,HlllC rap.1oan1<, . 

Ban,u;y llOPOTl<O,neilcTBYIOUl6ro xapaRTepa AN -B381iMO.ll6iiCTBruJ llPHXO­

,nliTCJI BBO,Il,l{TI, l<8ll Ml'lill1MYM ,llH8 ,nlill8MlltJ80Rl'l8 nepeM8HH!l8 P H 

f' A , ITpli 8TOM He :1}03HlfR88T -:-py,lll{OCT8il Bbl'IHOJll'IT8JtI,HOro xapaR­

tepa, UOOROJ!Ll<Y fl l'I . 5' I\ np8RTlltJ8CRll p83,ll8JIJIIOTC.R. 

PeayJ1I,T8Tbl .rnanu IY. ony6nnROB8HH B pa60TaxI23 ,40,47 , 54/. 
rnana Y nocnim1e11a npaMeueH1110 MeTo.na yrnosux n0Teu:unan1,am 

q:yHI<Ul'lil R onucaamo lli8CTH- It C8MltHYRJ10HflWC OHOT8M, B 06JJ8CTlt 

Jl,ll8p 1)-"000JlOtJI<lt I<BlitllOMY s OTB6'188T np;r6Jtlt3HT8JILHO 20 Jll'IH6fi­

HO H838BHOHMWC IlOT6HlUl8JtI,HHX rapt.OHilR • B § -I H8il.ll8Hbl T8RH8 me 
I<i'.>M6HH8U0H, JIOllORI,30B8Hll8 ROTOpwt Ha nopn:n;OR ynp0!!186T DH'lHOJ18-

HH8 MBTPHUH NN -nsant.10.nettCTBlt.R, B § 2 npoB0,11,lITO.R TO'lH08 Bl:'- ' 

'lllCJi8Hl-!8 3TOii M8TPHUH It ,naeTCSl OTporan ROJl}ltJ8CTB8HH8.R oue11Ra 

Il8T8JThHOrO npn6JtH~8H;J.R .1lJlJI A=6, 
llpHHLUm IlOCTp06Hl!Sl qH3R'l80ROrO 6as,ica, T80p6M8 0 BB pxaefi l'I 

HHJKHeii rpaanuax .1lJlJI aaeprn11 cnsia.i n · neTeJlt,Hoa npa6na~enne pao­

cMaTp1rnaeTosi Ii § 3 C 60J188 o6nt,!X ll03M~IH (Hl:l CB1l3811Hl1X I<OH­

KP6THO C oas,!COM rnnepc(fep,:1'le01<HX <t.YHRUttfi) It 06'bO,llHIIBIOTC.fl no,n 

8,llHHblM H83B81HI8M "IT--MO,It8Jtt,", TIOI<831:IB88TCJI, '!TO Il-MO,It6JlJ, HHBB­

pll8HT8 I<O BC8M ymtTapHilM npeo6pa30Ba!HrnM IlOT8HUl'l8JlJ,HHX rapMO-:­

IIHI<. 

B § 4 noJJytJaIOTon paot1eTHlie ~OJ:l>lYJtll ooHosnoro np116J1H~arum 

K = Km,/1., · a n § 5 - g;opMyna IT--Mo,neJ111 .1lJlJl l<OHRIJSTHOro JJ,IIJ)a -
6li . ,1l,Jin si,npa -? li · aaanornqaa.li nporpaMMa peamrnyeTosi n § 6 n 

'§ ? • BllDOJIH6HHbl6 B § 5,7 tJUOJI8HHb18 P.8CtJ8Tli Cll8RTPOB 6• 7 li O 

. HOilOJII,3·o:eaHHeM OOT6HUl!8,Jl8 OFT /G07 IlOR83!lll8IO'l'' 'IJTO II-MO,ll8J!I, 

ooTaB.iuiaT ~aiaKo nosa,na ·pac111Hpennyro Mo~eJ11, 06ono'le1</69/ (pao­

'lSTH G' 7 l i ,IIJ)YTIIMH M8TO,It8MH O IWUOJII,30B8HU8M p08Jll'ICTH'l80Rl'IX 

· NN ..:aaJJ B Jtl'ITepaTypa. O'I·cyioTBYJOT). 

Pesym,TaTbl rnaBH Y ony6mrnonanu B pa6oirax: § I - ~3I/ 
§ 2 _ B/12/ § 3 _ B/2I,28/ § 4 ~ B/17,18,20/, § 5 _ ;rs:25/, 
§ 6 _ B/27,~9/, § 7 _ B/30,~9/, · 

B rnane YI K paotJaTy no.nrrnlO'IaIOTon TSJ~aJJue SJ,IIJ)a p-oe5oJIO'lRII. 

3TB rJiaBa OOOTOHT H3 08Mlt naparpag;on. B § l 1'13Y'l'BIOTCSJ. 000'10.F.-. 14 · · 
HID! SJ,IIJ)a W na ypo:ena np06mrne'nM K=Kmin • B § 2 pasmrna-
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8TCH M8TOJI, IJ8I<YPP8HTHWC COOTHOW6Hlii1 . .nruJ BWJHCR8HHJI MaTpHtJHWC 

3A6M811TOB Il-MOJl,8}lll C IlOTBllUll8RaMH raycCOBOfi l{OJUU. 0CHOBH08 

COCT!>HHH6 HJ.(pa 
160 B Il-MOJl,BAH p8CCf,IOTpeHO B § ~S 'a omr.tt~Op6H­

T8RLH08 pac~anneHH8 HHSROne~aillllX YPOBH8i1 H,lijl8 0 - B § 4. B 
§ 5 no,nrOTOBneau ECO paCtJ0THll0 lfop.1ynu Il-MO,ll8Jm ,nruJ HH8RO}l61t8-

1JtliX ypOBH8i1 H0~8nLHOfi 116THOCTH HJJ.pa 14 N • 1Iacneaaue l'!}IJUOC'fpa­

Ulll'I § 3+5 npoBO,I\IJTCH O IlOT8HUll8}10M OPT • 
§ 6 HOCHT lll!OTO pac118Tllllfi xap8RTep. B iteM HSB60TH116 pea11.11:-

0TH116Cl(ll8 NN -IiOTBHt.manu ( op./001 , Ei/
701 • SSC B /

7~, 
TRS. /?2

/, TRs/73/ ) TBOTIIpyIOTCH no 3I<Oll6PHM6Hian:l,HBM ,ll8HHUM 

o aH;I<onelK8illllX cooToH.HHJix aop.1anLao:1t 11eTaocTH HJJ.8P 6u, 7u, 
14N, 1501 .160 • 

§ ? llOOBHU18ll paSBIITIIJO .M8T8M8Tllll60I<Oro. annapaTa MBTO,ll,8 )VU! 

onnoaa11JJ ypoBaeit attoMan.aoi1 11eoraociirn. Caaqana CTpO~Tos:i npTea- · 

Ull8}ILHll6 rap .. wamm 8HOM8JIJ,HOi1 ll8THOCTll ,IJ.11R npoIISBOnLHOro 111{0}18 

tJ8C'l'H~ (B npe,nOT8B1!8HHII, yrumepoan.P. ·1,1 no OTHOWB.HH~ I< p881ll11IHW 

1180TflM NN -BS8UMO,ll8i1CTEIUJ) • 3aireM no.npo6HO · HSY1188TC.SI. npH6mme­

IDI8 __ K=Kmin +l .nruJ RJJ.pa'rno.·cTpOIITCH BC8 31 COOTOHHIIR ano­

MBALHOli 11eTnocrH c onpe,ll8neaa1i1Mu I<BBHTOBUMll tiIIcnaMH L,s,J,T 
BOSMOlKHHij 1l 3TOM"npH6nHxt8IDllf~ KOHRP6THH6 pacqeTH npOBO,I\IJTCH C 

nOT8HU118}l0M OPT • Ilo.npo6ao uoone,ny8TOH llYBCTBHT8nLHOCTL nono­

xt8HHR ypoBaeft. 3-0 H 4-0 I< paaJm1JttWA cocraBJIRJClllIIM noTeHIJiana. 

PeS,YJILT8Tll r~aBH YI ony6rJJI<OB8Hll B pa6oTa~: §§ I~5,6 - B 
/38,39/ § 2 _ D/33/, § 3 _ D/!3,3I/ § 4 _ nfI,30,3;:/ § .? _ 
/43,46/ · ' ' 

B . • 

Cxo~OCTL pa3JIOJK8HIDl B0JIHOBOi1 lIYHI<UlIH no noT8HU118}ILHNM 

rap11om11<8M 38BHCIIT OT B8pII8HTG Il0'1'8HUII8JI8 ll, l<8R npaBnno, OR8-

SllB88TC.R ,IJ;OBOJILHO M8,l!.118HHOti: BBn,ny CllALHOI'O OTT8JlRllB8HIIH_Ha·M8-

JIUX: paccTORHHHX Me:it,ny HYI<JIOH8MH H 60JIL!JIOtt 8MOJ1JtTy,noi1 TBHSOPHWC 

Cll}l, B 3TOi1 CHTYBUIIH 8CT6CTB0IUIO O'!tl'!,I\8TL 38M8THOro ll3M8H8H1.'111 

p8C1J8Tlltix BBJmtJHH IlPII pacll!HpeIDJH 6831108 nyTeM IlO,ll]Ol!RBHHJl ueno­

tJBI< Ilt BC8 60J188 BHCOI<OTO.nOpsJJl,R8, PaonwpeIDJe 6a~~ca, O,I\IJSRO, 

ae nytiwIIll nyTLCOBepweHcTBOBaHIDl MSTo.na. B rnaae YII pasB«BaercH 

n npaRTHtiecRu peanHsyeTCH HOButt no.nxo;n, ocaOMflHlifi aa BBe,neHIIH 

onepaTopoB napnux: 1<oppeJ1Rmil1 (OUK). llic cm.weTpnsoBaaaoe ~pon3-

Be,neaue ,nettcTBYST na "nna:eayJO" 11ac-rL BOJllioBoi1 ifYHI<UlIH 'fp . 
(no,no6ao flcTpoB-<fancipy). CTPYRTypa OUK nciBTOpsJeT CTPYRTYPY nc­

xo,n110ro NN -norenuaana. Cyr11ecTBBHHO 'nonilM MOMBHTOM .RBJIHeTcH 

BBe,nemrn onepaTopoa, o6paTHWC OIJI{, _JOTOpue :,tfq:e11·r1rnno~1mnonL3Y-

- DTC.fl npa Il0.'IY'J6HJIII Y:P8BH6Hll.fl ,IVI.R 7¥ , !1ocne,1J,H68 0}(83HB86TC.fl 
14 . 

i 

l 

l 'f 
' 

·~ 

.i\ \. 

,ItO(?TBTO'fHO npOCTllM ll MOJKBT 6UTL p0ill8HO, aanpHMep, M8TO.ll;OM yrno­

BWC nOT8HUlI811.bHllX ~yHRUIIll. 

. rnaBa YI1 COOTOHT HS ,D;B8H8,nuaTII naparpa~on._ B § l H8XOJl,HTCfl 
__, ,-...,._.., . f"""-1 ' ~ 

HllH~ Blll,n YP8BH8HHSI ,nruJ p- ( fl 'f" = E ljf ) 

Coo6paxe~ae ·o ·aa111ny11UJei1 cxoJ1,HMocTn paano~eHHR ff . no norenmi­

BJILIINM rap.forumaM HCil0JlL3Y8TCH 13 § 2 ,nruJ !fop.ty1Ulp0BRH 118IDIH8tt.;_ 

Holl OHOT8Mll.JJ.H@6p8HUl181l.bf111X ypaBH8Hal1, I<OTOpaH onpe,ll8JIRBT pa-

)l;H8JILHU8 1J8CTll OIIR r :~ (I") . . 

Hanp111Mep, B TpunneTHOM .tJeTHOM no.nnpocTpaHoTBB oaa HMee-r BH.I\ 

(J'./=t}!t(r) ,.Xs= ,p;1(rJ) : . 

1./2X5 X1. -8X5 ,Xs- ;:-:e.Xs ={ E.c-1fc ll8~5 Xi-2X1X5 {( 
)
. II I 11 6 . ) /, 31. 31 v; 2 2 ) 

II ( II 6 ) ft 3:1. ; 2 31),1 2. 2 . 
XsX.t.X1tA'.s-,r2Xs =let. r/-7fi: /l8XgX1.-2X1X5) (!5) 

0 rp8HH1IHWII YCJlOBHRMH X . . fr- ) = 0 .x I' r. ) = I, 
1J5Vo , J_llo o, 

J.~(ro)=i J -f~(io)=O, ;r;(,o)=O, (IS) 

JU?::: 
1"0 - p~,I!Siyc .neiicTBRR OilI{, E x - H8HSB80THll;6 nocTOHHHUe. 

B ROHIW § 2 npoBOJJ.HTOH tincneanoe pemeaue (I5), (IS) .nruJ mHPORO-

uo H86opa NN -nOT8HUll8}10B (ssc,_,a,c• 'rRsA,B' Rsd741 , OPT, 
EH, H.J/75/ I Ml'-V/76/) • 

, BBu,ll8HH8Anl)RMllX 11 o6paTHllX OUK fip.lIBO,l!SiT R ~3p.lHTOBUM coc­

'f8BAAl(IJtJIIM 'f p) alflfeRTiiBHOro rm.1¥1''1'0Hll8H8 ff • B § 3 pa3BH­

B88TO.R ~8TO,It BWJliOABHWl MBTPHUU .. T £1) B _683H06 llDT6HU1181l.bHWC 
rap.tOHHR. . . . . 

Paotie'l' H,IJJ)8 
4

He M8TO,I\OM OITK BllllOAHH8TOH B § 4. Bo BC8X cny-

118HX BB6JJ.81:lli8 OUK nplIBO)l;HT R YB8}llf1J8RHIO paCtJ8T!lOf1. aneprHH CBR3B ,._, . 

R P8JJ.HR8nLHO.Y1IYtllli88T OXOJl,HMOCTL paSJ10xt8liHH 11' no Il0TBRUll8JIL­

HNM rap.tOHID<aM. 

B § 5 no11ytJaIOTC.H peI<yppeHTHl18 OOOTHOIJJ8Hrul -,nruJ M8TPIItJHwt 9Jl6-

. (Us2/V/Us1.> M8HTOB 

0 coce,naHM.lf lIR,lJ.8}(C8MH S1, 2 (lfop.ta pa,ll;H8ALHUX 'l8CT6it IlOT8flW!,a-

11a OtJHT88TCR npo1rnaom:,nofl.) • Oco6aR ue·HHOC'l'L peRyppeHTHUX COO'l'R0-
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meRHtt O6yc11OBJl8H8 T8M, 'ITO aenocpe,ncTB8HHm1 pac1t8T M~Tpli11HWC· 

3Jl8M8H'l'DB CM38H_C BWJHCJl8HH8M 3H8RonepeM8HHWC cyMM H ,wig 60JU,­

mmc sl 2 np8RTH'IJ8CRH H8B03MOllt8H H3-88 IlOTepn TO'IJHDCTH. 

B §' 6,7 npoBO,nHTCfl pac1teT SJ,IIJ)8 160 C HCil0,U,30B8HH8M OTIK; 
J188TCR OU8HR8 p03JlH~HlilM np1t61llillt8HIUiM Il-Mo,neJII{, yR83llB8IOTCSJ 

n~ocTue peuenTu ,nanLaettmero noBumemrn ea TD'lHDcTH. IlpOBDf!Tost 

T8Rllt8 COBMBCTHHit 8H8JIH3 pa3y]ll,T8TOB p8C'l8T8 n.nep 4He n I 0 
(pnc. I)' nayttaeTC.IJ tiyBCTilHT6Jll,llOCTI, e c6 R BR.Jl8.118M . D -BOJIHil 

B ,nefiTpoie p v - ·(pnc. 2), RoppeJI.Rwrn 6c6 H pa,IU'Iyca (pttc. 3). 
B CB.IJ3H C T8M, 'l!TO BCB !iCilOJIL30B8HHHS pe8JIHCTHt38CRlt8 NN -

llO'1'8HUl{8Jlll H6 ,UOCBJl3lil!8JOT narRJrn SJ,IIJ)8, B § 8 BDCCT8H8BJIHB88TO.IJ 

HOBO8 C8M8i1CTBO no (I838M J Si - e1 - , D .i H CBOitCTB8M ,D,61,\Tpoaa 

B uinpOROM ,Il,M8Il830H8. f 1) •• Pe3yJILT8TH § 8 roBOPJ!T, B 'tl8OTHO­

CTH, 0 TOM, 'l!TO HOTHHHHH NN -UOT8HUl{8JI .RBM8TCSJ CYUl60TB8HHO 

H8JIOR8.7ll,HHM TIO RB8HTOBhlM '!HCJl8M ,I(BYXHYlotOHHOfi 88.1181JH •. 

IlO'l'8ffUl{8Jlll 3Toro l(J18CC8 H_3y'tl810TCSI B 38RJIIO'i!JT8JII,HHX naparpa­

¢ax rJtaBH YII: 

V(iJJ= E ¼_,Lsr:1<f{J)/L'sr:1_~)<Lsr:1:12 f · 
L'lST:JJ (I?) . l . 

B § 9 llOJlr8Hll p8C'IJ8THU8 {foµ.,yJlll OCHOBHOI'O npn6JUillt8HHJI K=Kmin 
,wig J1,IIJ)8 60 C llD'l'8HUl{8JlDM (I?): . 

<u . /V/U .. )=[93
(

3S+:f)'1+f- 9
(

3J.+ 
KmLn. Kmin. 4 1 o 'JO 2 . 1. 

+1s. )+63R+t83£+3D3P+6 P1.]+[:.5(
3J+1.J \J-oi o · 1. 2 i -r _ 1 o/ · 

+ 1., 3 D + .5' _3 D -i- :z. 3 D + 1s :1. D j · 
2 t 2 2 2 3 2.. 2. z (18) 

r.ne · 1 -

[ 
2S+1x J.:.... I'(N) . ·Jl·m+ 1 dl X 

:J · m I'(m+3/2.)I'(N-3/2-m.) 0 . . 
5 N---m. .3A-3 

x(i-l.) . 2 l{L.ST:J (Jiff) ; N== Kmln.+ ---Z:-

16 

\ 

Ecei (~ 60) /r13C 
i!fO ' 

X 

1.2!1 

1.00 

1§ 

/ 

50 

ifi 

5SCC 
X 

20 

SSC
8
(expS) 

GPT 

GPT .. 

ss 

• S.SCA 

RSC" 
)( 

~ RSC (expS) 

I H:J (exps) 

ccc (4tirz..), M38 

24 28 

PHO• I. 38BKCHMOCTI, C c8 J1,IIJ)8 IGO O'l' B c6 . I4,IIJ)8 4He •. 

X - pac1J8'1' des I<YJIOROBCROR 3HeprKH llPOTOHOB, . · 

'!:X:fS - peayJILT8Til pa6oT/?B/. Ilp.RMM M · - nopor 

pasna11a H8 4 c:£.-1t8CT1Unt. RSC" - ]1O1{8Jll,HH!t B8PH8HT 
Rscf 4tl/. 

17 · 



€c6 /A (M38) 

9 

6 

3 [ 

I 
I 
I 
I 

0 
4,0 5,0 

1B 
o- D 

a - 4He. 

HJ 
uvuc ~~ 

0 0 . 

'T'RS_. iSO 

.......___ 

Pt,,¾ 
6;0 7,0 

PHc. 2. 3aBncm.iocT:r, :=lHeprnn CBR3H .11.nep ·4He H 160 OT BOPOS!T-, 

HOCTH . D-Bonnu B .neiiTpo11e p t, . 

IlOT8HUll8JIUl.rap~OHHRH, re11epnpyeMU6 (I?), J1)UI npOH3BOJ!I,HOro -g,10-

)18 -gacTHU noJiytteHU B § IO. HeJIOI<0Jl!,Hll6 rap.iOHHIHi J1)UI A> 4 
HM611T 60JI66 CJIOllIBYIO CTPYRTYPY, t!6M JIOl<8JII,HU6, a Jl)UI' A.( 4 COB­

Il8,Ir,810T _c HHMH. IlOCJl6.IUl86 CB.R38HO co CTpyI<Typon U I( min JJeMafii­

mwc .R,nep (B38HMO.neifoTBR6 TOJII,J(O D S -COCTORHl'l.RX) • 

. I\ B § II BBO~TC.R H6JIOJ<8)1I,HU6. onepaTOpll napnwc ROpp6JI.RUHfi 

. f; (ij) : . . . . 

-p(ijJ=L f3L'LSrJ(S'iJ) /l'sTJ-7i)(L.STJJt./ CI9) 
L'lSTJJr.. 

.IJ.M pa,Iiji8}1I,.liW{ -gacreii .nBYXR8ll0}1I,IU.X COCTO.RHl'lii xl'l = t'f'l'lSTJ(,) 
nony-ge11u ypaBHearur: ' · · · 

x.;1. :1-1 {v;_1. J:; ½-1 J-t }XJ-1 J!; [u;.11;:i ½-1 ]+1] XJ♦11-1 ., -:, ' ·' . , , , 
18 

_.J 

ecelA , .M38 

1D 

'It 3KCfL •. 

5 

0 ...__..&----L-----'---_.__ _ _..._ __ 
21 , 2,3 2,5 2,9 R ffi 

c, 
2,7 

PHO. 3. 88BHOHMOOTI, aHaprliH CID!Bli OT sapn.nonoro pa.n;Hyoa 

- .11.n;pa I6o. 
. II +· 2.(2:J+i) ={if _ 1 . + 

X.:i-.1 :1-t-.t ,., 2 f,-1,::1+1 ::1-1,J-1 E :1-1 ,:i-1 X:1--1,J+t ,:, . . 

+[v;-1.,:i+t-E3_1,-:1+!JX:1+!,:1+J... 

. • II . _ 2. (2!J+i) · =[ _ . ]· . + 
x..:JH,J-.i f" 2 X JH,J-i u;+t,J+i E::r+i,~J. XJ+.i,J:·i 

~ [ 15
J~1,J+C E.::11-i,;-1 ( t)2J XJ-i,J-1 , (20) 

If . . 

x.,+1,:::1-r, = l 25.J+1,:J-ti- E::11-1,=i+·, Jx.;1+1,:1+1 +[ v-.:1-l,.JH -

. (- I" )2 . 
- E:i-+-1,:::J-1 1"

0 
·] X::1-1,:i+t 
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r.na UL 1L = 1fL'LST:J (f ij.) 

E z.! L - H81'13B8CTHH8 llOC'.t0.flHHh18 • . 

I'paHl'lqHua yCJJOBH.fl, ,nOilOJIHJ!IO'J!H8 (20), HM8IOT BH,n: 

XL'L(0)=O ; XL'L(r0) =ro DL'L ; x:,L(1o) = OL'L <
2
!) 

B § 12 HCCJl6,Dy8TC.fl aa,na-qa DOCCT8IIOBJl8Hl'l.fl A N-IlOT8HIUfaJ18 

no Ap-paccesmmo I'!. B,. rnnepn,npa ~He. Ilo,JJ,l(JJKRemrn rnnePSJ.nep-

Hwt ,Il.8HH!1X: -CB.Fl381l0 C 68,ll.HOCTblO 8RCil6~lIM8HT8JIT,HWC ,Il.9HHWC no .J\.N­

paccennmo. MeTO,Il.OM if830DlL'{ qyHm:mn/7 / II rJI8BH IY BOCCT8HOBJ18HO 

08M8HCTDO IlOT6HW!aJlOB, OillICHB8!0'.Jll'IX ,JVIJl!HY Q. ~-I, 7 rfJ , aifqJ8RTH1l­

Hwi 'pa,nuyc t' ~ 3,0 ¢ Ar;-pacce.rJHH.fl n BA (5He)=3,I2 MaB. C 
BOCCT81lOBJl8HHUMH IlOT8HUll8J18Ml'I pacc-qnT8H8 S ~838 paccenmm A -
"q8CTHU!-I Ha JJ.JU)e 

4
He. I1pe,D.CR838HH ,D.JIHH8 ( a O =- 4. I rf,.) H aq:it,eRTHB-

alli! pa,nuyc ( r 0 =- 2, 0 qi ) aToro paccenmw. • 

Pe3y.7ll,T8TH rJiaBH YIJ ony6JJHRDB8HH B CJ16.l;yIDI!HX pa6oTax: § I -
B/49/, § 2 _ B/,1_9,56/, § 3 _ B/48/ § 4 _ D/52,56/ § 5 _ B/41,56/, 
§ 8 _ B745,50,55/, §§ 9,I0,II _ B/55/, § 12 _ B/4b,47,54/. 

. B IlpHJIOJKemm I Bh'110JIH8HO cyMMHpOB8HH8 rJI8BHHX p.Fl,D.Oll ;:urarpaMM 

MHOrOtJ8CTH"qHHX CTOJIRHOB8HHil, paccMOTP6HHH.'C B rnaBe I. B I1p1-rno»te­

HHH fI nplfB0,11.flTC.fl T86mtUH CT811,D.DpTH!,l.'C H08{tC)'.111..U18HTOB, HSOClXO,w!MlL'C 

,D.Jl.fl pactJ8T8 M8Tpl1UH NN -B3811MO,D.6llCTBHJl B 683HC8 IlOTElHU'IWJIT,HHX 

rap.10HUR Jl8M8ihll11lC Jl,UOp. B I1pHJlDlK6Hl1H Ill CTpO.flTC.fl IlDT8HL1.118.7ll,HH8 

rap,ioHHRH tteap,iHTOBa onepaTopa T j1J rJJaBN YTT. i:IioµAyn1,1 ,D.Jl.fl ~ 
pac11eTa Tpex,iacTHtJHHX cnaraeMHX acfcteRTffBHOro TDM1rnnoHHaaa H 
I'Jl8BlJ YIJ IlOJIY1J8HlJ B npHJIOllt8Hf!I{ IY. B npHJl01<81UIH Y. l'lay-qeno IlOB8.U8:.:. 

HH8 paSJIH'IJHlJX pa,nHaJIT,HHX 'g80Teil, B03Hl'IR8l0!.ljl'IX B M8TO,D.8 OfIK. Teopa~ 

M8 0 nepxHeli rpa.Einue ,Il.JIJ1 aHeprmt CBJ13lt B 8TOM M8TD.U8 ,Il.OR838H8 B 

IipHnoi:aHHlt YI, a TeopeMa o HHllt.lieii rpamn~o - a npltJIO:ltGHitH YII. I1p1-t- · 

noi:eHHe Ym noonnuteHo npe06paaonaa1mM RoHcJ;11ryparmottnwc onepaT~pon, 

B03HJU(8JOOt0'.X npH BlJ'gJ1'CJ!8Hl'IH .MaTpHUH NN- B38HMD,Il.8MCTBUI! B JleI'lntX 

si.npax. B npHJIOllt8Hltlt IX P83Bl'IB88TCJl ltHTepnDJI.flU110HHHii no.nx:o.n R pac~ 

1J8TY M8Tplt"gHHX 8Jl8M8HTDB H83µAHTDBHX onepaTOPOB M8TO,Il.8 OITK. B 
IlpltJIOJK8llifl'I X IlpOBO,Il.lfTCH T80TlipDBaHlt8 p88°JlltCTl'ltJecmtx NN-IlOT8HU118-

JIDB no yc,iIOBHHM H8CI,IIJ{8HH.fl I{aJIO,Il)lt8po-CMMOHOBa •. 

B 38J(JIIOtJ8HH~ IlpltB8,U9Hll OCHDBHHe peayJibT8TH ,nµccepTagi:w:: 

I. MeTO,UDM yr.11oam:: IlDTOHWiaJIT,HHX cJ;yHRUllfi pacctJl'ITaHu HH3ROJia- · 

Jt8!.ljl'l8 CDOTD.f!HH.fl HOµA8Jlbll0HtJ8THDC_TH JlOI'RltX JJ,nep 4Ha, 6Li, 7Li, 
' 20 

14N, 150, 1_60 • lfay-qeaa CXO,II.IIMOCTT, p03J10Jlt6HHH_ BOJIHOBOi\ !fYHRI.\}Ul 

B PSJ,11; no ll0'1'8HUH8JlT,HllM'rap~OHHR8M. iCT8HDBJl8H8 BH,Il.8Jl8HH8.fl pOJIT, 

ooaonsoti ,rap.1os1111n: ee BRJia,n B HOIJA11pon11y noJJaoncitt iJ;ym<Ulllt co­

oTaBHJI H8 M8H88 ?($. TaRHM oelp830M,.D6DCHOB8HO Hononr,30D8Hlt8 

c]';H3lA80I<~ro 683HC8 B JIBI'l{HX H,npax. 

2. IlpOB8,Il.8HO T8CTltPOB8HH8 ,fl3B6CTHUX: B8plt8HTOB peaJIHCTlt"q8-

0J(Oro ·NN .:.B38HMO,neficTBHJ1 Gf'f, ;;,sc,.,B,C' rnsA,B' Eli; HJ no 

SJ)J,Splll:IM ,Il.8HH!.lM. fIDR838HO, "qTO lilt D,Il.lfH lt3 HliX 0,ll.H0Bp0M8Hll0 H8 

OilHCI:m88'1' 8RCil8pl'IMOHT8JIMlH8 aaeprm1 CB.fl3H H P8.JJJiYOH ll,D.8p. Ilono­

llt8Hl'l8 SJ,D;8pROOT86HJIT,HWC ypOBH8fi MOllt8T 6HTb OilHCBffD B IlOT8HUl18Jll,-
. . . . .. ~ ' 

HOM no.nx:o,ne ~ . . . 

3. PacctJIIT8HH fW3ROJl81K8Ull!'.8 YPQBHH 8HOM8JIT,HOfi 'g8THOCTH JJ,npa 
160. 0ClH8PYllt8H8 CYUl8CTB8HH8SJ poJJT, _ LS-, LL- H {LS )

2 
- ,OHJl 

B (FOp,mpOB8HHH oneupa YPOBHall aaOM8JIT,HOfi 'g8'l'HOCTH. . , ·. . 

4. Hsy-qaao y-qaCTl'l8 paamr<rnux I<OMilOH8lt'l'OB NN -B98HMO,Il.8itOT-

BH.fl B asepreTl'ltJ8CROM Clanaace ·_n.npa. YCT8HOBJl8ltO, "<iTO BI<JI8]1l:l tJ6T­

HlJX '1'8HSOpHwt COCT8BJ!JllOOllfX cpaBHl'IM!l C 08MO!i aaeprirntt CB.ASH. B 

n,npax p-o6onotJRH cyuteCTBeHHYID ponb IrtlpaJOT aetieTaue oRJIH: B 06~ 
Jl80TH. A::! 16 l'IX BRJI8,UU T8R~8 cpaBHHM!l C CaMOti aaepraen CB.ll3H, 

5. llpDB8,Il.8Hl1 pao-qeTH rl'lnepR.npa ~ia O pa3JIH11HHMU ll.8PH8HTBMH 

AN -naam.10.nettoTBHJI. YcTaHon11e1io; "<iTO BRJll01Je1me B pactJeTitym 

c.xeMy AN -noTemmain.Hwc rap.1011.liR cymecTneHao YB8JIH'qHBB8T sue~ 

rHID OT,nenaaW! , A-'!acTnuu B I\ • IloRaaaao. '!TO y1taT DJIOTHocr­

uwc ROJiedafll{ft. HyRJIDHOB rltll8P.f!,np8 T8Rllt8 38M8i'HO ynerummaeT BA 
oooeleHHO ,n1i.a MllrRlfX hN-llOT8HUH8JIOB. 

. 6. BoooTaHonneao ceMefioTBO AN -noTeHUHflnon, onHCHBSlllltl'IX 

H11SI<OBHepreTHtJao1<oe A~ -paocenmte H 8 ~ rHII8PSJ.npa ~a. C 
'1'8l<l'IMH. llOT8HUll8Ji8Mlt paoo'IHT8H8 S -<taaa p8008.f!HH.fl A-1JBCTHnR-
H8 ll.JU)e 4He • ·. . . . . .. . . . _ 

7 • Hccne,n;onaua sa,na-q~ BOCOT811.0BJ1811.WI NN -B381'1MO,nettoT!llJI DO 

~838M pacceHHl'l.fl, OBOfiOTBaM ,D.8fiTpOH8 H aHeprHH OBJJSH 11,npa · He. 

Hatt.neit noreHUllSJI, O,nHDBIJ8M8HHO on110!:lB81W1HU nepe1JHCJ18HHyli Bllll18. 

OOBOI<YUHOC'l'» 3I<OD8pl'IM8H'l'8JIT,HHX ,!lBHHWC. . 

s. MaT8M8TH1J80RHU annapaT riPSJMWC It o6paTHWC oneparopOB nap­

HHX I<DPP8'!fl_Inttt npa1<T1ttJec1<H peannsonaa ,D.Jl.fl n,nep 4u8 It !60. JIM. · 
ncex· ltCllOJlL30B8HHHX DDT811.UH8nOB ( OPT, ~sch B c• TRSA: B' EH, 

RSC ) atteprH.fl cBJJal'I · 
16

0 ne>ritT BWDe mm npa;Twiec1<H coBna.uaar o 

noporoM paanaJia Ha 'q8THpe ·J.--qacTRU!-1, "qTO CBH,Il.8'1'8JIT,CTBY8'1' 0. Bil.:. 

CORDtt TO'qHOOTH p83BHTOro M8TO,na. 
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9. 06aapyJKeaa 6Jlll3Ra.li R Jll!.aennon 38B1tc;mocT:r, pac'leTHwc 
9118prlltt CBJJ3H SJ,I~ep OT BRJl8,n8 D-BOJIHll B ;n,ettTpOH8 p b • 3Rc­
nep1tM81lT8J1J:,fll™ 3H8'1eHI1flM 3118prun CBfl3ll 118 3TIDC llPf!MlllC OTB8'1J8-
llT 3H8'16HMR p j;;'0P . 3,7-t3,8%. HMeHHO T8R8SJ BBJlll'IHHB f t, 
Tpe6yeTcn ;ll,Jlfl OOllC8Hllfl 3RCnepm.lBHT8JIJ:,H.oro M8l'HllTHOrO MOM8HT8 

,;n,EittTpo11a ~ HesaBltCHMOCT!, f T;op OT 'IRCJl8 HYRJIOHOB YR83llB86T 
na B03MOl!tHOCT!, O;ll,HOBpeMeHitoro 0DllC8Hl1fl 3H8 prnii CMSll JIBrRIDC 
n.nep. 

10. YOT8HOBJIBH8 6Jll!S1<8R R JlllH8MH0!1 38Bi!CllMOCTI, p8C'IJ8T!IIIX 
pa;n,i!ycoa fl;n,ep OT. p b . 3H8'18Hlll0 p Tt0P=3, 75% Ha STltX Ilp!JMWC 
OTBe'laeT pa;n,i!yc Beu1ecTaa Rm. =l,48 gi ;ll,Jlfl 4He ll Rm. ·=2,43 gi 

160 · ;ll,Jlfl • 

\ II. 0611apy11teHa Cl]Ul31<8R l{ 1IllH8HHOtt ROpp81IflUilfl MelK.n;y Raa.n­
pynoJII,HIJM MOM8HTOM ;n,ettTpOH8 Q 1) H f b • 3H8tJ8HltlO p T:J 0P:: 
=3,75% it8 3T0!1 DPflMOi1 OTB8tJ86T Qt)=0,247g7 2(Q 3tCD=0,286g> 2). 

12. Ms COBM8CTHOro 8H8Jlll38 o6aapy:KilHHWC ROpp61IflUilii )J,8Jl86T­
CR BllllO;ll, 0 oyuiecTBOB!lllllll. nmrnen rpamu.(ll 38Pfl.JJ.OBOI'O pa,n!iyCa 
onoTeMH .l(Byx HYHJIOHOB ).. ~ 1,2 cp, npu611usuTe11:r,no paanott cyMMe 
,n:ayx sapn.noBIL'C pa,nllycoa c:eo6o;D,Hux nyHJionon. Bae;n,eHUe aonon 

-ROHCT8HT.ll A B H8P6JlflTllDHCTCRYIO Teop1110 8TOMHoro n;n,pa MOrJIO 6u 
P811ll1TI, npo6.118MY O;ll,HOBpeMennoro 0!1UC8HIUJ irnepnrn CM3ll It pam-

-COB Jl8rRHX fl,nep O DOMOUU,IO 6,$moro NN -nOT8HUi18Jl8, nocnpo1rnno-
.n,rn1ero, B tJ8CTH0CUI, t<ila;n,pynoJIJ:,fflliJ: MOMSHT .nettTpoaa. 

0CHODH06 co;n,epammte ;n,i!CC6pT8UIIU OTp8lKOHO B CJl8.!IY!OJ1HX ny6-
JlllR8Il,HR lC: 

1. Eas:r, A.H., fop68TOB A.M., neMHH B.II., IloI<pOBCRHii KJ.E., Po­
ron D.H. llpllMeneaue MeTo;n,a K-rap.ioam< ;ll,Jlfl pactJeTa CnMH-op6u­
Ta,n,nw( pac~en11ennft B 11er1urx f!.JJ.Pa~.- fl;n,epHaSJ ~Hsni<a, 1972. 
T. 16, o. 321-325. 

2.fop6aron A.M. ·0606!It8HH!lil: M8TO,n rapMOHM'l8CI<I1X OOJlll:HOMOB.­
H;n;epuan <InsnRa, 1972, T. 16, c. 699-7C6. · 

3. I'op68TOB A.IA. Bne,neaHe npoToHnwc, aa'ttTponHm H nmepoaHwc 
l<OJIJl8RTHBHWC CTeneaatt CB06o,nu B p'actJSTHYIO cxeMy M8TO,JJ;8 K­
rapMOHHI<. - fl,nepnan ~usm<a, 1973, T. 17, o. 540-546. 

4. fop6aTOB A.M. Po./lI, 1<opa B 1opMnpoBaH1tH peaJIJ:,HUJC n;n,op. -­
H;n;epa~ qnsll1<a, 1973, T. 17, c.· Il78-II90. 

5. I'o:p6aron A .M. 0IJ,8HR8 MOTO;ll,8 MHOrOMopnwc rap.iomm _c, IlOMOutI,IO 
~YRRUiltt l'pnHa. - H;n,epHan ~ll3Hl<8, 1973, T. 18, c. 1017-1027. 
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6. I'op6aTon A.M. YtJeT 1topa B <IoJl-!2ilH3Me ranapc(fapa'tlecmu: (tiai­
nait,- B 1m.: DporpBMMa n Tesnc11 :mm11. XXlll CoBell!. no n,u.epa. 
oneRTPOCROIIHH H CTPYRTYPB aT. st;n;pa. JI.: Hayi<a, 1973, 0.210. 

7. I'op6aroB A.11!. MaTD,n yrJ1onwc noTeHUila,n,Hwc <l'YHRUiltt. 06utne 
. ~Op.lYJlll. - H]t8pHBR ~I:!3UIW, 1974, T. 20, o. 326-333. . 

a. Ibp68TOB A.M. BJIWIHU6 T8H30pHWC CHJl H8 rno6am,auexapaRT6-
J)HCTHI<H n;n,pa. - fl,n;epHan CfHS1t1<a, 1974, T. 20, o. 894-89~. 

9. BypcaR A.B., rop6aTOB A.M., romrnoa A.M~ Y'lleT noTaHUlfa,n,Hwc 
rap.iorum B MBTO,n;e rHnepc(fepH'llSORHX cfYRRUillt. - B RH.: Dpo­
rpaMMa li T89UCll ,no1<n. XXIY GOB6ll!. no niapa. Cll8RTPOOR0Illili n 
OTPYRType 8TOMHOrO fl,npa. JI.: HayRa, 1974; c. 182. 

IO. Eypcal< A.B., I'op6aTOB A.M. Ypaananna lllpa,n!iHrepa B 6asnca 
yrJIOBWC DOT8HIJ,fl8JII,HWC CfYHRUHil. - fl,neparui (JHSHRB, 1975, 
T. 21, C. 1347~1350. _ _ 

II. I'opdaTOB A.M. PaoqeT mrn1<011a11tauuvc yponae! Mnor0Hy1<110Hnux: 
SJ]t8p M8TO,noM yrJIOBWC OOT6HUlf8Jll,llllX ~Hl<Uil«. - Tp. Mellt.n;yHap. 
HOH(!. no us6p. BOilPOC8M CTPYRTYPN n;n,pa. lly6na; 011ffl1, 1976, 
T~ I, c. 7. 
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