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Acl1Ml1TOTI1Ra rpawon <Pe~HMaHa npH tis, "* -ro 6blna npe~­
MeTOM MHOrCfqL1CJI8HHbiX 11CCJI8~0BBHH~ ( CM ~, HanpHMep ,II ,2 '3/, 
raM lite no;npo6HaR <h16mwrpaci>I1H). CnoJKHOCT:& aa~aliH, oco6eHHO 

~Jifl rpaqJOB CO Clll1HOpHblMI1 JIHHHRMH, npHBO~HJia K TOMy, 'QTO 06Dl.l18 

peuenTbl 0R83blB8JII1C:& CJIHWROM rpOM03~KI1Ml1 H 38li8CTyD HeTOqHblMHo 

Mbl orpaHI1ql1JI11 cnoe paccMOTpeHHe paMKaMH TeopHH c narpaHJKHa-

HaM11 (I) 11 (5), B ROTOpb!X HaM y~aJIOC:& nonyqHT:& npOCTbl8 peuenTbl 

~JIH 8C11MnTOT11K rpaqJOB paCC8HH11H Ha MaC COBOH nonepXHOCTHo 

rpag)bl C BH8WH I1Ml1 CIIJ.1HOpHblM11 JIHH11HJ.UI COCTOHT 113 MHOlit8CT­

B8 CTpyKTyp, pa60T8T:& C ROTOpblMH Hey~OC5HO. ilOSTOMy no~ aYnJIHTJ 

;no~ TBKOro rpawa Mbl IIOHI1M88M CKaJIHpHy!O B8J111'QHHy T ero BRJia~a 

B ceqeHHC. AC11MITTOTI1KB ~11WW8P8HUI18JI:&HOro ceqeHHH CTpOHTCH 113 

B8JII1q l1H '1' TBit lite, KBI\ 11 .7.l;Jifl rpaWOB C BH8illHI1Yl1 60 30l!Hb!Ml1 JI11H11-

HMI1, T .e. CYMMB UX KBa;n;p11pyeTCfl 11 ;ll;8JII1TCH Ha 8 • PaCXO;ll;~He­
Cfl rpag)bl, 8CT8CTB8HHO, cqHTaiOTCH , peryJiflpij30B8liHblM11. 

CxeMa paccy>it;ll;8Hl1i1, IlO;ll;p06HOCTV1 KOTOpb!X 113JIOlit8Hbl B pa6o­

Tax/4' 5~ 38KJIJOI.!a8TCH B CJI8l.\YIOJ.l{8M. BKJialJ; rpa!IJa 3anl1Cblll88TCH B 

~ -npc;n;CTBBJI8H1111, O;ll;H8RO D OTJII1ql1e OT CRBJIHpHOH T80pl111, 

BKJIB;ll; Clll1HOpHOrO rpa!IJa COCTO HT 113 CYMMbl qJieHOB, BCI1MTITOT11KY 

KBllt;ll;OrO 113 ROTOpb!X Mbl ;ll;OJilKHbl HBXO;ll;HT:& OT;ll;CJI:&HO. (8TO CBfl3BHO 

c qHcJIHTeJieM cnHHOpHoro nponaraTopa). TaKoe paccMOTpeH11e y;n;o6-

HO npono;n;HT:& ;n;nH MeJIJI11HOBCRoro o6pa3a rpa!IJa no S . Be;n;yll{He 

oco6eHHOCT11 aToro o6paaa onpe;n;enaiOT acHM TI TOTHKy. OcodeH-

HOCT11 MOryT 6blT:& l.\BYX COpTOB: "nJIOCKHe" 11 11HenJIOCKHe", CBH38H­

Hbl8 C 06pameHI18M B HyJI:& K03WrlJ11UH8HT8 np11 ~ B 3KCilOH8HTe Ha 
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KpO.IO VI :B~am1 OT Kpa en 06;J:£lC'l' ll HHTerpupOBBHV!fl IlO c;1.. COOT­

CT ll BHHO. i'ICCJie~O:BBHHH :3THX ObOCieHHOCTeiJ y~aeTCH pa3~BJIHT:b ,, 

TipVI VI3y 4BHVIVI IlJIOCKlU OCOOCHHOCTBM y~06HO CHB4UJIB O~eHVIT:b Cnep­

XY BKJia~ CTpyKTyp,oTBeT CTBBHHl:iX 38 TaKMe OCO OCHHOCTH, L1 TBKYIM 

oCipa30M O~BH11T:b CTBil BH:b pacTa rpa~a. Bene~ 38 TeM BhlRCHRBTCH, 

KBKOBB OHB HB CBMOM ~eJie. 8TO Il03BQJIHGT OTOCipBT:b ~OBOJI:bHO 

llpOCThlB CTpyKTyphl, KOTOphle MOryT ~BT:b BB~y~yiD BC11MllTOT11Ky. 

KOJI114BCTBO ~e TBKVIX CTpyKTyp, UOTOphle MOryT pa00T8T:b O~HOBpe­

MBHHO, Onpe~eJIHRlT CTeneH:b en ~ 
HellJIOCKVIe OCOCieHHOCTM B C ~BJIHpHOM TeOpHH npMBO~HT K llO­

-i 
Be~eHl1Rl ,T11ll8 $ . B Clll1HOpH!i!X rpa(pax llpHCYTCTBHe S B npB,43KC-

. IIOHCHTe ~aeT ~JIR OT~BJI:bHhlX CJiaraeMhlX pOCT THIJB $" • 0;ZJ.HBKO 

:3TH pacTy~Me CJiaraBMhlB B cyMMB KOMlleHCMpyiDTCfl TBK, 4TO CTB­

neH:b poc•.ra ncero rpaciJa onpe;n.enHeTcH mwcKHMH oco6eHHOCTflMl1. 

HeTIJIOCKHB ~e OCOOBHHOCTH MOryT BJI11HT:b JIMlli:b HB CTBilBH:b JIOrapMW-

Ma. 

Ha1100JI:blli11M HHTepec 113 paCCMOTpeHHl:iX npe~CTBBJifleT TeOp11H 

c 

;l, .. i =J '?rrf y ~ h YJ" ( r= Q' .. u_ .i) 
(I) 

BKJiaA I<a~~oro rpaciJa y;zto6Ho no;ztpaa~eJIHTD aa l.laCTVI c nonolitH­

TeJI.:bHO~ Cl1rHaTypo~ r+ ( CHMMeTp}'lqHYRJ rrpl1 3BMBHB ~ .. (f: ~.f)' 

HB U= (P,+fi )<. WIH $ HB -$ B BC11MllTOTHKB) 11 C OTpH~aTeJI:b• 

HOA Cl1rHaTypoA Jr- ( BHTl1Cl1MMBTpl1qHyRl IlpH 3BMBHe ~ Ha U ), 

nocKOJI:bKY KX acHMrrTOTHKVI pa3Jil1qHhl • B qacTHOCTH, ~JIH r pa­

g)a, nepexo;zt~ero n cec5n np11 aaMeHe S Ha u , qacn T;;; o • 
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3 aMe'l!aTeJII>HO , l.!TO ecn11 B aCHMTITOT11KY T- BHO CHT BKJia;n. KaK 

nnoc K11e , Tart 11 HennocK11e ocoo eHHOC TH, B ac i1Mn TOT11KY T"' He­

nnocK11e oco6 eHHOC TH BKJia;n.a ue ;n.aiDT. n oaToMy B Teop1111 oea 

aap H;n.a, r;n_e aMTIJIHTY;zJ.hl CHMMB'l'pvi'l!Hbl OTHO CI!I TB JI :b!IO 38MeHhl S 

Ha U, Ha HeTIJIOCKOCT:& rpag)OB MOiKHO He OOpa~aT:& BI-IHM8HHH. 

Ham peayJI :bT8T @OpMJ'JIHpyeTCH B BH;D.e peuenTa, npe;n.cTaB-

JI HID~erocH npOCTbiM : 

AcltiMn TOT11Ka JIID6oro rpaclJa pacceHHMH I1MeeT BH;n.: 

(2) 

,I(JIH Bcex rpawoB c o ;n. Hl~M H TeM me sHa'l!eHHeM SL :wa@qmuHeHThl 

f(+ o;n.HoBpeMeHHO JIM6o 1.! 11CTO MHHMbl, JIM6o ;n.e i1c TB11 TeJII>Hhl 

(TO iKe OTHOCHTCH H K fr_ ). 

Onpe;n.eneHHH 11 p e u e n T • 

I. r paw pacceHHii!H H83b!BaeTCH TIJIOCK11M, ecJI~He MeHHH pacnoJIOilte­

Hii!H BHelliH~ Bepllili!H, MOiKHO H8p11COB8T:b ero 6e3 nepeKpe~li!B8Hii!H 

nHHliiH4 B npOTii!BHOM cnyqae rpa@ HennOCKHH. 

2. Mb! 11CTIOJI:hayeM o6h!'l!HOe onpel.(eneHI1e pacxo;n.~HXCH nol.(rpaq,oB 

(cu., nanpHMep/61). 
3. r p awhl, HMeiD~Me B nep eKpecTHOM ( t- ) KaHane nonyuenbli1 

CTIIi!H - wepMHOHHble.rpa~, y KOTOpOrO B t -KaHane BCTh 'l!li!CTO 6030H­

Hble n pOMeli\y TOl.IHble COCTOHH1Hl C He'l! E: THbiM l.IUCJIOM 0030HOB - l ie'l!eT­

IIb!L! . 0cTaJI:bHble rpag)bl C UBJibiM MOMBHTOU B t -KaHaJie 'l!BTHble (y 

Hli!X B TipOMBiKJ'TOl.IHb~ COC TOHHHHX B t -KaHane MOiKBT ObiT:b qeTHOe 

l.I III CJ!O 0030HOB) • 
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4. llocne;n;onaTen:oHocT:o no;n;rpaciJon HC3aB;:cviMa, ccm1 HH o;n;1m ~13 

HHX HCJI:03fl UeJIHROM TIOCTpOHT:O 113 JI.V.HVlt1, npe;n;LI;ZJ;y~11X. 

5. rpa<IJ 6e3 ;n;nyxqacTHtiHblX ;n;eJICH1111 n t -KaHane - H;QpO. 0Che-

;Q11HCHHe fl;QCp COCT011T 113 fl;ZJ;Cp, COC;ZJ;HHeHHblX riOCJIC,l{OBa TCJI:OHO 

napaM11 JII1HHH. Jiro()oia rpa<lJ pacceHHHfl flBJiflCTC H H,n:pOM £1IJII1 11X 

oc5l>e,li,MHeHHeM. ( PasmttiH.ble H;n;pa l130c5pa:i eHb! Ha p11c. I). 

ilyCT:O n- tiHCJIO H,zr,ep rpaclJa, a ;- - M8 ICC11MaJI:O ,-

HOe tii1CJIO HC38B~IC£1!MblX paCXO;ZJ;~~IXCfi no,n:rpa(j)OB T, CTflranaH~Ie 

KOTOpblX B TOtiKH He Jll1illaeT rpaw 38BHC!1MOCTI1 OT S . 
6. H,zr,po, CKB03:0 KOTOpoe npOXO,li,HT CJICBa Hanpano ,zr,ne CTIHHOpH.ble 

uem1 - x-H;Apo, ( "xa-H,zr,po 11 ), ecJI£11 cy~ecTnyer nepunma, cHHTHe 

KOTOpon npeBpa~aeT erop ,li,Ba wepMHOHH.blX rpa<lJa( pHC. I,~). EcJIH 

TaKO~i BCpWHH.bl HOT, TO STO fl,ll,pO - HOpMaJI:OHOe ( pHC. I, r.) • 

ily CTD ae- tiHCJIO X- H,zr,ep rpa<lJa • 

.UJIH rpa<Pa, HDJIHIOll!erocH )(- H;gpoM , fl.= -1 , a H -

cyr.1Ma B.blpai!teHHM H ;QJIH COCT8BJIHIO!l!l1X ero QepMHOHH.blX rpacpOB 

(BcerAa TIJIOCKHX!) 

7. rpa(~ Ha3hlnaeTcH sneHoM, ecJIH oro Hen:o3H pa3611T:O Ha .n:na 

CBfl3Cli-IH.blX TIO;ZJ;r pa<lJa, m.Wl0l!ll1X TOJI:Ol\0 ,li,Be 06li(HC nepWHHbl, T8K, 

tiTOObl O;zl;l1H 113 H~ CO,IiepllCaJI Bepilll1Hbl, Ky,n:a BXO,l{flT BHCWHHe JI11-

Hl111 ~ 11 ~ , a :n;pyro~ - BHeWIB1C Jll1H~Il1 fi l1 /g ( CM., 

PHC. I,/ 3 ). 

J1Joc5oe fl;ZJ;p O HBJ!flCTCH 3BCHOM HJIH COCTOHT 113 3BCH:OCB, HMCIO­

l!liDC· nonapHo no .n:na oom11e BelJI!lV.Hbl • (H;zwo Bl1,n:a pll!c. Ir HBJIHeT­

CH 3BCHOM). 
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0603HB'til1M 'ti epe3 k 'tiHCJIO H8TIJIOCIU!X 31lBHDeB rpa,Da, CKB03L 

KOTOphle npOXO~flT CITHHOpHhlB uerrH ( O~Ha HJIH ~Be). C ~ MMBpHOB 

qHcno BCeX 3B8H&eB,CKB03b KOT OpYe npOXO~HT O~Ha CTIHHOpHaH 

UBIII>, TIJIJOC IIOJIOBl1HY lJ:HCJIB BHBlllHHX cmmopHhlX JIHHI1iii rpa{j)a 0003-

HB'til1M qepe3 2c. 

nnn JIID60rO qeTHOrO rpaffia 

Sl = 0; H-+ = .Zn~ r- ~- c- 1 ,· H_ = H-+ -~olr-~ (3) 
a KO 3cJxPHUHeHTIX K:t \)JB!\ TOpH3YIOTCR H3 BKJIB,Z(OB R,Z(ep. 

8 • 0C5T:>e~ lll!-J BH11B HO .f.JhlBJIMihlX H X- fl,ZJ;ep HB3h!BBBTCfl 'tiBTHh!M TI0,7.(­

I')J8CJOM. 

fl ~' C'rD npH ,ZJ;UHHOM IlbiOOpe HBITCpBCCKBIO~I1XCH qeTHhlX TIO~rpa-

IiOpMBJI:OHhlX fl,I\Bp, a 'tiHCJIO J-IB3BBHC11MhlX pBCXO~Hill.VIXCfl TIO ,ZJ; r }Jac}')OB 

HB MelK:Ofl,l(epHhlX Jll1HHHX, rrpHMb!KB!Ol!\I1X It 

TIOCTBBHM 3TOMy Bh!0opy qzCJIO 

r 
l 

• Co-

h = n ~or- c + Z::/a ·- r . - L) ( ~) 
("'' 4 • 

Tor~a ~JIH T B (I) H+ecu H<H100JI:Olllee 11!3 'ti v. ceJI h, H..= 1-4-fk--~ 

a Sl = o 
li,Ji ii dJ ePMltiOHIIhlX rpa(}Jon )2 =- ~ ,a onpe~eJieHII!e H Tpe6~te T 

6onee ~eTan:oHoro 11!3Yll:BHHH CTPYKTYPh! H,nep I1 IIennoc~~x 3DeH:oen. 

B paoo·re/5/ npHB o;,HTCH TaK;Ke IIpoc•roti peueii'l' ~JIH ttenepeHopMH~ 
pyeMO M TeOp.iiiH C 

(S) 
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H OUeHKa · ;zviH 81IeKTpO;D;HH8MlUtH. 8Ta OUeHit8 ;n;aeT ;LJ;1IH HeKOTOpbiX 

rpa<j)OB poeT S
2
.;,;, H S'. BepvHTHee Bcero' TaKHe Bima;n;bl' pacTy­

lltHe C5ueTpee t \I ell S !.1s, COKP81It810TCH B K8lK;LJ;OY nopH;n;Ke TeOpHH 

B03Myll(eHH~, H 38;LJ;8\18 0TbleK8HHH aeMMllTOTHKU OT;LJ;e1l:&HOrO rpa­

~a He KUeeT eYbiC1l8. 

Bo Beex paceKaTpHBaeMbiX TeOpHHX acMMllTOTMKa wepMHOHHbiX 

rpawoB :s (.S pa;:; MeH:owe, qey y rpallJoB e uenw ~o~oMeHTOM B KaHa­

ne i . 8TO eOOTBeTeTByeT H3DeeTHOMy YTBeplK;D;8HHIO t \ITO ~epMM­

OHH8H TpaeKTOpHH Pe;n;xe ;n;aeT B 8Mll1IHTy;n;y BK118;n; B ~ pa3 MeH:&­

we~ qey BaKyyuHaa/7/. T~~1~aKT, \ITO :saRyyMHaH TpaeKTOPHH Pe;n;­

xe o6eeneqH:saeT HaH6onee C5bleTpbl~ poeT aKnnHTy;n;hl, no-BH;LJ;HMOMy, 

OTpalKaeTeH B pa31IH\IHH aeHMllTOTHK \leTHbiX H He\leTHbiX rpa~OB. 

HaHC50nee B8l!tHbll4 pe3y1l:&T8TO.f npe;n;eTSB1IHeTeH HaM TOt \ITO 

TeOpHH 06na;n;aeT llOTeHUH81l:&HOM eTpyKTypoM, T.e. aeHMllTOTHKa B 

He~ Onpe;n;enHeTeH ;LJ;ByX\18eTH\IHbll4H ;n;eneHHHYH rpa~a, TaR lKe KaK H 

B 06U\IHOM llOTeHUH81l:OHOM sa;n;aqe e ynpyro~ yHHTapHOCT:&IO, KOTOpaH 

o6oC5~~taeTeH ypa:sHeHHeM BeTe-ConnHTepa. ]J.pyrHe TeopHH(no-BU)l.HMO­

My1Bee)He 06na;n;aDT TSKHM e:BOHeTBOY. 8TO ;n;aeT B03MOl!tHOeT:& 

npocyMMHpOBST:O :see \leTHble rpa~H B TeOpHH (I) H HaHTH TeM ea­

MbW acHMnTOTHqeeRoe pemeHHe ypaBHeHHH BeTe-ConnHTepa e "no­

TeHuHano.M" V , HBJIHIOIItHMeH ey.W40M Beex rpa~OB 6e3 )l.BYX\18.CTli'li­

HUX ;n;eneHH~ B i-RaHane. B OT1IH\1He OT OT;LJ;eJI:&HbiX rpa~OB, B T8-

KOH npocy.MMHpOB8HHOW 8Mll1IHTy;n;e MOryT B03HHKHyT:& pa3pe3b1 1 Bbl­

ll0113810~e B ne:sy10 nonynnocROCT:& Ha paccTOHHHe, onpe;n;enHeMoe 

KOHCT8HT8MH B38HMO;LJ;e~CTBHH ( ep., HanpHMep/8/). llpH 3TOM 
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1J00H11KUKJT CBfl31l !Ae1K;zJ.y 8C.HMIITO'l'LIKUI:H1 pa3JlH l!H b!X TipOl(8 CCOB · 

( 7r7i- , 7rn- n nn- pa cct;Hll lifl , cp., uunp ~ :rJ ep/91). YlleT 

H30TOTi lillBCKOm CTpyKTyp~ H CBH3UUHH~ C 8THM yqeT c ~rHa TypH 

He npe)(CTaBJIHt.T 3;n,ec:o npi!iHl\~muaJI:bHHX T PYl~HOCTe lil . 

Eo;ree cno lKHhli1 , no 11 q pc3DblllaHH o mrTep ~ cHbJtl oovcit'!' - 3TO 

r paQihi , on n Cb!DaiOmHe Heynpyrne npouecchl. Ecm-; HMny;r:ocH n cex qac­

TviiJ. pa30HB8IOT Cfl Ha l~Be r pyTITibl TaK, llTO CK8~RpHble npOl'!3il 8;zJ,e­

HHH MMTIYJI:OC OD BHyTpM K8lK;zJ.OI H3 rpynn HeneJIHKH, a uez;n,y r pyn­

nm.UI - TIOpfi,Zf.l\8 $ , TO Hawy MeTO;zJ.l-IKY OIJ.eHim aCI'!Hl1TOTHit , KCIK 

H8M IC8iK8T CH, MOJKHO npnMeHHT:O .11 K \\V!M r puti>aM . Ilp!.1 3TOM l1X aCHMTI -

TOTHKH OTI HT:O CJY7J.YT onpe;n,eJIHT:&CH .1(ByxtiaCTVltHib!MJ.1 IlpOMe::~yTOtiHL!MH 

COCTOHHV.flMJ.1. B pe3yJI:OTa~e CYMMIIJpOB8HHH. 8CHMIJTOTHKV! Tai\11X 

I!pOi\GCCOB ;zJ.OJii:tHbl BHp83.11T:&C qepe3 8C ii!MTITOTV!Kl!J y npyrli!X rrpo -

IJ.8CCOD. 

ii.BTOpH Bblp8llt810T CBOIO npH3H8T8JI:&HOCT:O ,Il..rl • .l3J10X11HIJ.8BY, 

O. M. 3 aBLHJIOBy, B.B. Cepe6pHKOBY H ;u.B. llinpKony 3a noJie3-

Hble OCicyllt;zJ.8H.l1fl. O;n.vtH .113 H8C (.VJ.r.) BHp8lK88T TaKllte CBOIO J.-18H3-

W8HHYIO 6naro;n.apHOCT:& .n.. CTeJI:&Maxy. 
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