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BBELEHHWKE

Ycrnexu KBaHTOBO# pamuofu3uUKKM ¥ 3JIEKTPOHMKM B paspaloTKe
¥ KOHCTDPYMPOBAHMM HOBHX THIIOB I'€HEPATOPOB SJEKTPOMATHUTHOT'O
W3JNYYEHUA ONTUYECKOro AMamnasoHa - Ja3€poB, BOSPOAMIN MHTEDEC
VCCJEenoBaTENIEll K OCBOEHMD ONTUUYECKOr'0 AMANAa30HA AJASA CO3ZAHUA
OTNTUYECKUX CUCTEM CBA3U, BHYACAUTENBHHX YCTPOHECTB M CHCTEM
o0paGoTKN WMHPO pMA LIUH, anaxo, OyHKUMOHAJNbHHE OTepalUuyu Hazx Ja-
3€DHHM M3JIY4YEHUEM, BHIOJHAEMHE C NOMOHBD KiIaccCHYec Kux “zmoaa-
3epHEX", OOLEeMHHX, KpyNnHoraGapuTHHX NpUOOPOB, pasMEmeHHHX
pasienbHo nbyr oi Apyra ¥ NOoABEPKEHHHX BCEBO3MOKHHM IOMEXaM,
3HAYNTENBHO YCAOXKHADT annapaTypy ¥ Co3ZanT TEeXHUUYECKUEe TpyA-
HOCTH.

OnuT ocBoenud CBY puanmasoHa, onrtuuyeckue sdPeKTH B TOHKUX
MJIeHKAX IUBJIEKTPUKOB, B /b-—ﬂ Tepexozax MOJAYNPOBOAHUKOB, a
TaKKEe YCNEWHOe OCBOEHUE KPYIJHX CBETONpPONYCKADMUX CTEKJIAHHHX
BOJIOKOH, BHABMJAM NPUHUUIUAJIBHYD BO 3MORHOCTH coénaunﬂ olnTHYEC-
KOI0 BOJHOBOZA, HA OCHOBE TOHKON INJIEHKU ITPO3PaYHOI'O AUSJAEKT-
puKa, odecrneyuBapmero HaIpaBIEHHOE PACIPOCTPAHEHUE Ja3EepHOT'o
U3JIyYeHus: 6e3 INOTEepPh U MUCKamEHUi, C COXPAHEHHMEM BCEX Eero
cBo#icTB. KpoMe Toro, oxasajock, 4YTo Ousuyeckue SABJEHUA B TOH-
KOIUIEHOYHHX BOJHOBOZAX CYMECTBEHHO OTAMYADTCA OT AHAJOTMYHHX
ABIEHNE B o0beMe maTepuaya, a MHorue s0PPEexTH HEe UMEepT AHAJOI'0B
B KIACCHYECKOH ONTUKE. |

[lepsHe TEopeTHYECKHEe ¥ SKCIEePUMEHTAJIbHHE PAaCGOTH 10 MC-
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CJEIOBAHUD ONTUYECKUX ABJEHUNA B TOHKOIIEHOYHHX AUIJIEKTPUYECKUX
BOJIHOBOZAX OwaM BHIoJHEHH B Hawe# crpane / I - I3 /, moaoxusumne
HayaJo PAasBUTUD TOHKOIUIEHOUHO# TIAHADHOR ONTHKM. B 9TUX myGan-
Kanusdx BHepBHE Ouira NocTaBiIEHA 3azadya CO3ZAHUA IJIaHADHHX BOJHO-
BOZOB ¥ YCTPO/iCTB ONTHYECKOro AuanasoHa ¥ yKasaHa MepClexTHB-
HOCTb MX TNPUMEHEHUA NJaA BHIOJHEHUA (YHKIUUOHAJBHHX onepauﬁﬁ Haz
JIa3€pHHM H3JY YeHUEM (Monynﬁuuﬁ, CKaHUpOBaHUE, HEIMHEHHOE Ipeol-
pasoBaHMe, AETEKTUPOBAHME U AP.).

B mnossuBuuxca B 1968 :- 1969 romax paGorax / I4, IS5 / Guna
c@opmynnponéﬂa OCHOBHAf 3azayvya WMHTErpalbHOW ONTUKU: CO3ZAHUE
Majorada puTHHX , MEXaHUyeCcKU CTACUJIBHHX, IOMEXOsamumeHHHX ONTH-
YeCKHMX CXEM, COCTOAMMX U3 TOHKOTUIEHOYHHX MACCUBHHX M aKTﬁBHHx
2JEeMEeHTOB (BOJHOBOZOB, YCTPOVWCTB BBOZA M BHBOZA W3JY4YEHUA, Pe-
meToK, (uabTPOB, HANpaBIEHHHX OTBETBUTENEH, Jas3€poB, MOAYAATO=-
poB, nedaeKTopoB, (POTONPUEMHUMKOB U Np.), PA3MENEHHHX HA EXUHOH
TBEDZO# NOZLJIORKE, AHAJOTUYHO MHTEIPAJNBHHM CXEMAM IOJYNPOBOXHM-
KOBOt DJE€KTPOHUKH.,

B nocrexnyomux paGoTax ZeTaJbHO M3y4YeHH AuPpaKkuud cBeTa B
NepHOANYECKN INPOMOAYIXPOBAHHHX TOHKOIUIEHOYHHX BOJHOBOJAX, HEXU-
HefiHHEe, BJEKTPOONTHYECKNE, MAIHUTOONTHUYECKNE K aKyCTOOITHUYECKHUE
npeo0pasoBaHyd MOBEPXHOC THLX BOJH, YCUJIEHHE U I'éHepauus 5TUX
BOJH B AKTUBHHX BOJHOBOZHHX CJIOfX ¥ zpyrue Odusuueckue sdhexT:,
Jexamue B OCHOBE 3JIEMEHTOB UHTEIPAJBHON ONTUKMU.

HecMoTpAd HA OI'pPOMHOE YUCJHO MNYyOAUKALUR N0 MHTErpaJsbHOR OMN-
TUKE, W3 BHUMAHUA McCcrenoBaTexeit BHMAJM (O0TOXPOMHHE MaTepHaJH,

T.€, MAaTEepUaJH, OGJazapmue CBOICTBOM o0paTHMOI'0 W3MEHEHUA BEaU-
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YUHH ONTHYECKON IIOTHOCTH TMOZ BO3XEHCTBUEM AKTUBUDYDOMEIr'o M3Jy-
yeHus, B gurepaType MMEETCsS BCEro HECKOMBKO CTH ‘Tefi, MHOCBAMEHHHX
MCCAENOBAHUD BOJHOBOJAHHX CBOJCTB (OTOXPOMHHX BOJHOBOAHHX CTPyK-
Typ. O4eBUZHO, 4YTO (OTOUYBCTBUTEIBHHE CPEAH MOI'yT CYmEeCTBEHHO
pacmupuf£ OYyHKIVOHAJLBHHE BO3MOKHOCTH TOHKOTLIEHOYHHX, ILIAHAPHHX,
BOJHOBOZHHX CTPYKTYD 3@ CUYET MCIoJb30BaHUA rodorpaduuecKux Mme-
TOZOB 3aNUCU, XPAHEHUI ¥ CTUPAHUA ONTHUYECKOH WMHPopMAlmu. lid
CO3ZaHUA DJIEMEHTHON 0a3b BHCOKONPOU3BOAUTENBHHX BHUMCIUTENEHHX
CHUCTEM U CHCTEM ONTHYECKOH o0padoTKM MHPopua LUK, HEoOXOAUMO
peuuTs TaKue BaxHHE NpolaeMu, KAK:

I. PaspadoTKa TOHKOMIEHOYHHX OSJEMEHTOB 0CpaTHMON ONTUYEC-
Kojt mauMATH ¥ YNpaBAfAEeMHX TpaHcIapaHTOB BOJHOBOZHOI'O THMA,

2. PaspaGoTra TDUHIUIIOB ¥ TEXHUUECKUX CPEACTB SalUCH, CUH~-
THBAHUA ¥ CTUPAHUA ONTHYECKOH MHPopMaUMU B QOTOYYBCTBUTENBHOM
BOJHOBOZHO% CTDPYKTYDpE.

llenrp maHHO# paGoTH -~ UCCIezoBaHuE MaTepuaJoB, 00JazAPMUX
s@PexroM odpaTnmdro Qo TOMHAY UIMPOBAHHOT'O U3MEHEHUSA OINTHYECKOH
IJIOTHOCTH, C LEJBD CO3ZAHWA HA UX OCHOBE @yaxuuﬁﬁaabuux BOJMHO~
BOZHHX CTPYKTYDP, oOeclieuMBapmux saluCh, XPaHEHUE ¥ CTUPAHUE
ONTHYECKON MHPOpMALIMKM, A& TaKxe U3YUYEHHE ABJIEHUH, BO3HUKADMUX
BCJEACTBUE B3aMMOZEHCTBUA MOWHOTO JA3EPHOIO MBAYUYEHUSI C MaTe-
pUaJoOM BOJHOBOZA .

PadoTa cocTOUT u3 BBENEHUA, UETHPEX IJaB ¥ 3aKIpYEeHUd,

B rmase I paccuoTpeHd NpHHLMINE WHTErpAJBHOR ONTHKKA M ZaH
0030D JUTBPATYDH .

B raaBe [l omucaHu TexHoJoI'MUY€cKue MeToznH coszaHusg (o To-



YYBCTBUTEABHHX TOHKOIUIEHOYHMX AKTMBHHX U IACCUBHHX BOJHOBOZHHX
CTPYKTYypP. PaccMoTpeHH 3SKCHEePUMEHTAJNBbHHE METONH W3MEpeHHS OCHOB-
HHX NapaMeTpoB OITHYECKOr'o BoJHoBoXa., lccaenosaHa JayyeBad Npoy=-
HOCTh nz@@yanonﬂoro BOJIHOBOJZA .

B ruase Il NPOBEAEHO UCCIENOoBaHUE BOJHOBOZHHX CBONCTB (PoTo-
yrnpaBisSeMHX OINTHYECKUX BOJHOBOAHHX CTPYKTYD. HPHBeﬂeHH‘@ﬁBHRO—
XUMAYECKNe, CHEKTPOCKONMUYECKNE U BDPEUEHHHE XapaKTEPUCTUKA UC-
floanp3yeMHX OTOYYBCTBUTENBHHX CpPeX.

B raaBe IY uccaenosaio fABIEHME T'e€HEpalyuu BTOPO# ONTHYECKON
FapMOHVKM, MHAYLMPOBAHHOE B KpUCTAJJE THTAHATA (apud hpn HAJIOKE~
HUY BHEWHEro YNpaBAADNEro SJAeKTPUUECcKoro moiaf. ONMMCaHH XapaK-
TepHHE 0COGEHHOCEU TBIEHUA Ja30BOr'0 COLJACOBAHMA B TOHKOMIE-
HOYHHX BOJHOBOZHHX CTDYKTypax. |

B szaxnpyeHuu NpUBENEHH OCHOBHHE DPE3YJBHTaTH .,
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TJABA I, [PWHIMAIH WHYEI'PAJBHON ONTMKA

§ I.I. ONTMYECKH#A TOHKOILUIEHOYHHE BOJHOBOX

NPAMOYI'OJBHOI'O CEYEeHHA

[lonepeydHe pasMepH BOJHOBOJAOB MMEDT MOPAZOK ALJIWHH Iepe-
JnaBaeMoro MsxyveHus, Auafd ONTMYECKOT'0 AuanasoHa 3TO0 - Qyj-loun.
OnTuyeCKU#n BOJHOBOXL IO CymecTBYy ABIAAETCA MUKPOBOJHOBOZOM, 4YTO
(olipegesfieT KavecTBeHHOE ero oTauuke oT CBY BONHOBORHHX YCT-
‘poficTB. TeopeTHmyecK¥e METoIH pacyeTd ero reoMeTpHYECKHX pas-
MEpoB M NPHOJNXEHHHE Meﬁxu aHaau3a TUINOB KOoJECaHUE BIEKTPO=
MATHUTHO# BOJHH B IJIEHOYHHX BOJHOBOZAX MOAPOOHO HKCCAEZOBAHH
B padorax / I6 - 17 /.

PaccuoTpuM QU3MYECKYD CYMHOCTH ABAEHUE, NMPOTEKADMUX B
ONTHYECKUX BOJHOBOJAX MNPAMOYIOJHHOI'O CEYEHHA, caexysd padoTe
/ 18 /. OnTUYeCKu#r BOJHOBOZ NpeicTaBAAET COGO TOHKYD ILIEHKY
PO SPAYHOTI0 AUDJEKTPUKA C TMoKA3aTeJeM IIPEesoMIeHuUs /Z;, .
Hanecendoro (puc. 1 @) wan BHezpenxoro (puc,ZS) B mpospayHyD
AUBJIEKTPHYECKYD NMOLIOKKY C NMOKASATENEM IPeNoMIeHus ﬂl .
CBepxy BoJHOBOIHAA IUIEHKA I'DAHMYAT CO CPEAoH# C TMoKasaTeaeM
nperomrenns /L, . Caywad, noxasamnui Ha puc. 4 , coorBET~
CTBYeT HECHMMETDHYHOMY BOJAHOBOZY, KoTopw#t mpu /1, =/, nepe-
XOANT B CHMMETDHYHH{i, CBETOBHE BOJIHH, pacnpocTpaHApmuecd B
BOJHOBOZE, ABAADTCA TWIOCKUMU BoaHamu Tuma TE ( E,, s Hz)
u ™™ ( H,, Ex, E, ), uvepmuMy, COOTBETCTBEHHO, HOPMAABHYD H
napawtensHyp MoJApHsalMi K MJIOCKOCTH NAaZEHHMA BOJHH,

YcaoBHE BOJHOBOZHOI'O DexuMa TpedyeT, 4ToOu M,>/2,>/,

llpn sTOM cBeToBaf BOJHA MOXET ynepxaThCAd BHYTDH BOJHOBOJAA B



Puc. I. Hpmﬁunnmaﬂsﬂoe yerpoitcrso /a,6/ n CTPyKTypa
noneli /B/ BNPAMOYTOJBHOM AMBNEKTPUUECKOM BONHOBOJE.

ﬂ . Z:W
3 &
N '?:0

Puc.2. PacnpocTpaBeHNe 3JEKTPOMATHUTHOTO KoJeOaHUd
B ZM3NEKTPUUECKOM BOJNHOBOZE .
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Pe23yABTaTE NONHOr0 BHYTPEHHEr'o OTDAXEHHA OT BEpXHEH M HUXHEH
TpoaHUIl IAEHKY., B TaKoM DexuMe Nojf B I'DAaHMYHHX cpexax M, H
Fl, 9KCHNOHEHLUAIBHO yOHBaDLmUe PYHKIMH:

32:}){82) nmpu <0 ;&JC/J/:/?(Z"W)_] mpy F>W (1.I)

rme P u P - nocroauuue; W -~ toamuna mecymero ciofl,
0
Cooratacto / 19,20 /, (as30BHE TMOCTOSAHHHE DACNPOCTpAHEHUA- CBETO-

Bcoit Bosnu B cperax /L, , M, , /1, cBaAsauu umexzy coGok

2
CCOO THONEHMAMN : gjﬁ (/(/Z,_,)z—' Pz )
:_B* (kn )z
poen it

: /202; Pz“' (an)z )

ryze l; A P ~ (pas3oBHE MOCTOAHHHE DPACHPOCTPAHEHUS BOJHH

(1.2)

B3 BOJHOBOZE 3Z04b oc¥ £ # IC ,COOTBETCTBEHHO; /OD i
| 49 - TOCTOAHHHE PACHpOCTpaHEHusA BHROJAB ocM A B CpemEax C
moxasareneM nperomtenut [, /’Lz , COoOTBETCTBEHHO} /{ —
~ BoxHoBo#t Bextop ( M = %_75* ). s puc. £, gi—_:/{ﬂ, Y
@wﬂnﬁﬂn@ , 4wo (I.3) ompemexser gi ' PABHHM BEDTUKAIB-
HO%, a P - T'OPHBOHTAJBHON COCTABAADMUM BEKTOPOB A, 9, .
B3 ZMDJEKTPHYECKOM BOJHOBOZE BEJUYMHH {; ) (3 ' p " /0
_ ° 2
FABAADTCA NEHCTBUTENbHHEMA, B NpoTUBHOM cayuae oHM (PopMUPYDT
“yaayvapmue vogn" / 21 /.
| YcnoBueM cymecTBOBAHUA BOJHOBOAHHX MOX B BOJHOBOZE ABAA-
eTcA TABEHCTBO AmT oomero KsMeHeHus QasH BOJHH NpPU €e
ITPOXOZE BBEDPX M BHM3 4YEpEe3 BOJHOBOZ. OOmee MsMeHeHue (Pasu
(CRIaAHBAETCA U3 Beauumn AL K g Wos 91- , Tpeac aBiADme

(co6off usMeHEeHHEe PasH, BO3HUKmNEE HM3-33 DA3BHOCTH X0XA MEXAY BOJ-
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HEa MU A’i U ‘A'i » U BCIUYHH 2‘*}0“ zcﬁ)z , COOTBETCT-

BIyDIMX M3MEHEHWAM $as BoJHH TPH NMOJHOM BHYTDEHHEM OTpDAXEHHH 0T

BIE€DXHEV W HUXHEH r'paﬂnu BOJHOBOZA . ll.nﬂ BoaH TE u TM, cooTBET-

O,'I‘BEHHO.-: fy%’o:“— : équ T
e = ,z,)Z/O by~ ( ) i)

wue o/o ; c}b YZOBIETBOPADT YCIOBHD: OLCfC"’- o
lo {1
i3 M3JI0%XEHHOTO CJAEAYET, YTO AUCIEPCHOHHOE ypABHEHHE BOJHH

a1l TE (T.4)

Ss|p -

IB BOJIHOBOJIQ MMEET BUI.
ZI{RIW[MGI—Zﬁ —Zcﬁ’z =2mi,

wrae M =0,1,2,3,.. onpereasier NopANOK MOZH, YTO C YYETOM

(1.2 -T1.5) naer: P
e ma
gW-—alcl?—-— Wf: {

b= mely )*-ma‘:( 17 L

TpaucuenzenTHue ypaBueuud (I,6), (I.7) BMECTE ¢ CHCTEMOH

m: T8, ~(1.6)

AT, (.7

(I.2) onpenexafipt nad nﬂanempmecxoro BoJHOBO A (QYHKIMOHAJIBHYD
sasucumuocts W = W[‘)“) Zad ApGex sagmammx 7t , 6,
", Ry , M, . Paccurtannne Taxuu o6pasoM 3aBUCHMOCTH

LA HECKONBKMX 3HAYEHWR MOZ NDUBEZEHH HA DPHC. I . CEMEeRcTBO
KDUBHX, TOZOGHOE M306paxeHHOMYy Ha puc. 3 , ABAAETCA OCHOBHHM

onpezexspuuM opMaT BOJHOBOZA, €CJAM 3ajaHa cucrema ero Pusnye-
CKUX NMapaMeTpoB. W3 KPUBHX pHC. 3 BUZHO, YTO OZHOMY M TOMY Xe€

4

SHaA4YE€HUD -R" COOTBETCTBYBT pa3JMYHHE TOJIWHH BOJHOBOJAA:
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Puc. 5. PacueTHHe KpUBHE ANA ONPEAENEHNUf BHCOTH
BOJNHOBOZA B QYyHKUUN 3(fEKTUEHOTO IOKa3aTelns InpesoM-
NEHUA o
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WE " WTN , oTBevapmue Mozam TE " TM”__ KOJ €OaHN
Occo0EHHOCTH CeMeiicTBa onpezesfeTcs PABEHCTBOM MHTEPBAJOB N0 OCH

.74 MexZy cooTBeTcTBYybpmUMK XpuBHMU TE u TM xosedanuii:
.A_ [ t{ T mf,., <L TE 44 ) ™,, -WTHM-J-
A

Beeanyuna X HOCUT Ha3BaHMe 3PPEKTUBHOT'O INMOKABATENA NPEIOM=—
JceHua, B COOTBGTCTBHH 0 S f;c.noaueu Bemecwaenﬁt‘jc'r-n' 3HaYe-
HINH g fo) , /f caexyer, uro /%, < ’}? <

ipu TE {—*O u W— O, 310 ycaoBue cymecTBO-

BianuA rmocrqou BOJHH B BOJHOBOZE, KOTZ@ OCHOBHAA AOJSA 3HEpPriuH
9, €K TPOMATHUTHHX KOJEeOGaHU# COCPenoTo4YeHa B HEcymeM caoe, 34
nipezeJaMy KOTOPOro ToJe SKCTOHEHIMANIBHO 3aTYyXaeT B COOTBETCTBHH
c: (I.1). Ecan 4, —HYn'-ni | rorza /b___,.o ’

B——*K‘[/n,—ﬂ,, , uro B coorBerctsun ¢ (I.6) u (I.7) onpexme-
mseT KOHEUHHE BeJWdMHH er i %m + MHEMAZBHHE HX
BHAYEHUA OI'DAHMYEHH DEXMMOM MBJYYEHMS U3 HECYmero Caofl B MOXA-
JOKKY. lipM 5TOM /° =0 , P= KR, u

oty (B

Wre, =

1.8)
H:H (ﬂ, ﬂf} }. (
3 2 /?al_ﬂ: .J!
- Ri_[mmhmé?/%/ (fz..“-— ni /12
%ﬁ:ﬁ (r*-h3)% L

Tommunu TV, u Ty,  ABaADpTCA “ToNMMHAME OTCEYKH",
INMpY KOTOPHX €mMe MOT'YyT B BOJHOBOZE CYMECTBOBATH BOJHOBOZHHE
MozH, K3 (L.8) u (I.9) creayer, uto W He npespamaercd B
ny

N, . iaf BoaHd 1E BenwunHa MomHoOCTH, NepezaBaeMaf HecHMMET-

Hya®s naxe mpy M =0 u omnpexeasieTcA sHAUYECHUAMU /2o

]
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PUITYHHM BOJHOBOAOM BAOJABR OCH LR rayccoBHX EXMHHIRX, OIpPERE-

JAfieTCA BHPAKEHNEM:

P=Ln Sin§f, (w+ -g-)-oé

¢l J10)
rae E] ~ AMILIMTYZA BOJHH A; win B, B mecymeu cioe;
OL - WMDUHA CBETOBOW BOJHH BZOJP HANpABJEHMA J/ s B

ywasuenun (I.I0) BejguyuHa 4 1
(W+ 3 s F ) >W

0 2 ¢I.IL)
HOCHT HasBaHME IPPEKTMBHON TOJMUHH BOJHOBOAA, B Hpezemax KOTO-
POl sakiIpyeHa BCA NepeHocuMad UM MOMHOCTH. BagHHM CIEeACTBUEM

(II.1I) aABgAeTcA Bcerjza KoOHEYHOE 3HAUYEHHE IWIOTHOCTU MOMHOCTH B

B(OJIHOBO I € W - ¥, caezosaTeNjbHO, KOHEYHoe 3HAaYeHUe MHTEH-
b 2
CIMBHOCTH CBETa Eg , llepexaBaeMoe 4Yepes BOJiHOBOZ. Makcu-

MiaibHOE ee 3HauyeHue umeeT Mecto mpu M =0 n W= A .
BuOupad cooTBETCTBYDMUM 06pa3oM BeJUUMHH TV , Ry /20
MIOXHO DPEaJH30BaTh DPEXUM BOJHOBOZA, KOI'ZA& OCHOBHAfA 4YaCTh MOMHOC-
™ GyzeT nepenocr&nca NOZJOXKO#. O3TO MOXET OKASaTHCHA INOoJE3HHM
MpKY HEJAMHEHHHX B3aMMOAEHCTBUAX M PERUME pacnpezienennoﬁ CBA3H.

OcnaduseHue MOMHOCTHM BOJHH BAOJb BOJHOBOZA OllEHUWBaETCA

BHpaKeHuen / 211/ % 5),) 4, 243 J- a5

" X cH I.I2)
? H Sin 6y (W+~/-:§-+Z,—) (

l'ﬂepauﬁ YIEH ,{ 3aBUCUT OT COCTOAHUA NMOBEPXHOCTH IVIEHKH,

IBTOPO# COLEPEUT TOJBKO 91 , M TMO3TOMYy 3aBUCUT OT BOJHOBOA-
o MoZH. TpeTuii 4YieH yKasHBaeT, YTO NOTEPU 3aBUCAT TaKxe H
(OT TOJNMKHH BoJHOBozma. l[lapameTp /f COCTaBJAAET BEINYHUHY IO-
pamka I,3.1072.,
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Hus ueaef WHTErpadbHOW ONTHUKM GOJABNOR MHTEPEC MpexcTaBAA-
eT TaK HasHBaeMaf paclnpezeJeHHas CBA3h AUBJIEKTPUYECKOIr'0 BOJHO-
Bopa, C He: cBfA3aHAa BO3MOKHOCTEL IIOCTPOEHHA OTBETBUTENEHR MOMHOC-
T, NEpeRIpYaTeNell U3AYYEHUA M PasJUYHOI'0 PoZ2 PYHKUMOHAMBHHX
BOJHOBOZOB C TYHHEJLHOW pacHpezeneHHol cBA3bD, CymHOoCTs €é
noAcHAeTCA HAa pUC. 1! , HA KOTOPOM CXEMATHYECKH NOKASAHH OCHOB-
HiHE MOZH B ZABYX BOJHOBOZaX, PacIoJOXEHHHX APYr' oT xpyra Ha pac-
.C'TOAHUHA o{ 2 Hpia COOTBETCTBYDMUX NapaMeTpax BOJHOBoZA MoJe€
3@METHO TMPOHUKAET B Cpemy N, . PacnpexencHHasi cBA3h NMpex-
c:raBiasieT coboii a0PeKT MHTEep)epeHUUMH CHUMMETPUYHHX MIM HECUMMET-
PMUHHX BOJH, PacrnpoCTpaHADmMUXCSA MO0 BOJHOBOXY C pasHEMH (a30BH-
MIH cKopocwﬁim. Hépaue'rpanm ee ABIApDTCA AJUHA CBASKU Zz G
Iy ouHa 04 ¥ xoa@duuMeHT mpesoMaeHUA cpeaH /Ny . llpy wa-
JIT KX o[ n OOJBUKX 4 CBA3b MOXET OHTH BecpMa 30PexTUBHOR,
YTO NMOBBOJAET OCYmMECTBIATE MPaKTUYECKH NOJHYD MEpPEeKadyKy MOmHO-
CCTH M3 OZHOI'O BOJHOBOZA B ZDPYro#. YCIOBUE TNOJHO# NEpEeKayKn on-
pezeaserca / 22 / BHPAXCHUEM

T :
gz 3T (1.13)

m yexaosex Jasosoro cupxpormsua (3 = & , TZe

2 o
I‘-‘* %ﬁi d —;é‘ ¢ %xf;—‘“{’[f‘“) Kosppuuuent cBAsu; @ - mUpHUHA

IBOJIHOBO 1A .

4 4 A :
04:[(3{;"&1/2 , TEe A=2(ﬂ.‘“ ni)% )

Jlns BOMHOBOZOB C pa3HHMU TOCTOAHHHMUM DPACHPOCTPAHEHUA @n 74[3
(CBfi3h YAYYNADT NMEPUONUUYECKUM BO3MYMEHUEM NApAMETPOB BOJHOBO-
.ma, o6ecneuwsas ycaoeue fasoBoro curxpoHusma / 23 /, / 24 /.
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Puc. 4. K af(exry pacnpezenexHoli cBA3U B 1
TPUYECKOM BOIHOBOZS .
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MHorue sazaum, KacapmuecHd oOMEHA MOMHOCTHED MEXAY MOZANH.
BOJIHOBOZA, B HacCTofAmee BpeMs paccMaTpuBapT Ha OCHOBE TEODHN

“e:BAZaHHEX Mox" / 25, 26, 27 /.

§ 1.2, lerozn Bo3GyxaeHNA BOJHOBOAA

' BaxHHM maroM B pasBUTHU umérpa.nmoﬂ ONTHKE ABIAETCH pas-
paIGOTKa 90PeKTUBHHX METOZOB BO30yxAEHUA BOJAHOBOXOB. l3BecTHo
ﬁeacxonbxo METONOB BO3CYxIEHUA BOJHOBOAHHX MOX B BOJHOBOHAX:
NPA3MEHHO ~IIJIEHO YHHE , I@Péxuuouno—pememqamﬂ ! “"CKOWEHHOR KpOM-
K" . | |

HpnsueHHO-MeHO‘MHﬁ MeToX BOo30yxRAEHUA BOJHOBOXA OHJ MNMpEH-
xoxed B 1962 roay B padote / I / u passur B cepuy pador / 2,3,
4, 5 /. OKcnepuMeHTANBHO BO3GYRZAEHHUE ONTHYECKOT'O BOJHOBOZA
Inmnauenuo-n.nemtmuu METOZOM OHJO MpoXeMoHCTPUpPoBaAHO B 1969 roxy
B padorax Xappuca, llydepra / 28 / u Twewa, Yaspuxa, Mapruua /29/.
Mocaenyomue TEoPETHUYECKHE M DKCIepuMeHTaabHHe padord / 30-38 /
MOKA3aJH BO3MOXHOCTH KOHCTPYMPOBAHMUA MUPOKONOJGCHHX ITPH3MEHHHX
2JIEMEHTOB, o6Jazapmux BHCOKo#t aPexrTwBHOCTHED ~ 88%.

B ocHoBe MeToza JERUT ABIEHUE ONTUYECKOro "TYHHEIXHpoBaHHA",
CiymHoCThr MeToZa BO3CYEAEHMA yepes IPUSMY HILIDCTPUPYyeTCA HE8 DHUC.

g . llpun Bexuuunax 33.30pa e~ 7,& , ny=>n, n 6 Goxs-
me KPHTUYECKOr'0 yrJua INOJHOI'0 BHYTPEHHEro OTPAXEHMA Mode BHAA
2xp (K g Sin 6 , CymecTBypmee B 3a30DP€ ¥ NoKa3aHHOE HTPH-
X(OBKO# Ha DHCs S0 , mpoHukaeT B Hecymu#i cJo# BOJHOBOZa,. [IpH
siagannof Toamuie W BoaHOBOZA B HEM Bo3GyxEAETCA Ta BOJHO-
BIOZHAR MOZA, XIS KOTODO#A BHIOLHAETCA yCAOBHE fi -—-g .
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Puc. 5. BosOymzenne ONTUYECKOTO AUBNEKTPUUECKOT'O
BOJIHOBOZA IPU3MEHEHO-IJIEHOYHEM METOZOM:

a = IPUHUUI ONTUYECKOrO TYHHENUPOBAHUA IPUMEHNTETHBHO
K BBOZY ¥ BHBOZY WU3NyYeHUs U3 BOJHOBOZA ;

6 - nuarpauma, MOACHAWNAA PEXUM BO3O0YKAEHUA;

AB - nuHua oGpesa mpuaMu.

B = KapTuHA ONTHYECKUX MOT.
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Q"""* i NyaSin 6, : @ = K NgaSin 65 . Takuu 06pasoM,

3 "
Bappeupyf yrox O , MOXHO TOCKEZOBATENBHO BOSGYXEATH MOXH
BOJIHOBOZAA +

Onrtuyeckoe "TYHHEJIWpOBaHHE" HMEET Ty X€ NDPUPOAY, UTO H
pacmpexenenHas cBisb, ClezoBaTenbpHO, AAA TOr'o YTOOH yAEpRaTh
Ko.Ji€CaHUA B BOJHOBOZE, CBA3p ZOJXHA OHTH 000pBaHA B HEKOTODOH

' e

Hﬁ.-. puc, fd— 5Ta CUTyalUud ZOCTHraeTc orpaHivyeHumeM BXOAHO#

T0 yKe X = £ . lasi o6pHBa CBASH XOCTATOYHO, tm'odu‘ 04
M) SMH JHWE CIUIONMHO# JUHMEe#., OOmaA Teopud "TYHHEABHOA" NpH3MEH-
HO)t CBASU C MHOI'OCJOWHHM ONITHYE CKUM BOJHOBOZOM pasBuTa B pado-
re: / 39 /. lleTanbHHf aHaAM3 paGoTH NMPU3MEHHOI'O YyCTPORCTBA NpO-
BELeH B padéoTe / 40 /, 0e3 MCNOAB30BAHUA TEODUM “'CBASAHHHX
BOWIH",

Ias uenefl MHTErpaJbHOR ONTUKM GoJE€e NMPUEMIEMOR C TOUKH
lap;emm MUHMA TOPUSAUMM M MHTErpauuu, ABAAETCA METOX BO30YXAEHUA
BONIHOBOZHHX MoZ ¢ ToMompp asoBoit xuppaxuumonHon pemetku / 41,
42 /, Ha puc. 6 ° MOACHAETCA CYmHOCTH pacoTH pemeTyaToro dJAEMeH-
Ta BBOZA., Ha MOBepXHOCTH Hecymero CIoA HAHOCHTCA TOHKHHA caoi
o TOYYBCTBHTENBHOI'O MATEpHAJa, HAa KOTODHA BKCIOHHPYETCA HHTED=-
¢epeHuuoHHad KApPTHHA OT ABYX NpoTHBOMOJOKHO GEerymux BOJH, MOXY-
YEHHHX OT JasepHoro myuxka, CoBpeMeHHAS TEXHOJOI'MA I0sBoJAET
NoJay4aTh BHCOKOPPEKTUBHHE AMPPAKLUMOHHHE PEemeTKA CHHYCOHXALb-
HO# ¥ apooir zxpyro# dopuu. [Ipw nonazaHuu nazapmero Nnydka Ha pe-
NEeTKYy U3-3a NEePUOXAMUYHOCTH PEmeTKH NoABIANTCA NPOCTPAHCTBEHHHE
rapuMoHuky, lIpozonrHHE NMOCTOSAHHHE PACHpPOCTPAHEHMA 5TUX IapMOHHK
PEABHH

=g+ 4R, m=0EL L2,

(I3I4)
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Puc, 6. llpuHnunyansHoe ycTpoiicTBO BBOZA uepe3 znddhpax-
HUOHHYI DeueTKy .
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Puc, 7. DpuHuunuanbHas CXeMa BHBOZA 4Yepes "CKOWEHHYH"
KDOMKY .



& = Ak~ gy

rae: E =P - MOCTOAHHAA DACHPOCTDAHEHKA BOJHOBOZHOA BOJHH,
K, = &0

IpHl MAJOM BO3MymeHuu. UsBecTHo, 4TO f3> o= 7, rxe A -
o (]

ZJNIHA BOJHH B BepxHe# o6nacTtu (Boszyx). [lazapmuii My4yoK HE MOKET
‘GHTB coraacoBaH no (fase ¢ BonHOW, HMepme# MOCTOAHHYD e '
rak KaK ero (asa Baoas TueHxu pasra o Sin &< Ko . Beuxy
romro, yro B Bupaxenuun (I.I4) /M uoxer NpUHMMATE OTPHLATEID-
HHE 3HAYEHMA, BO3MOXHH /E'/Aﬁ , YEOBIETBODADMUX YCIO0-
BUI coruiacoBanud fas /A, Sin 8 = Pm (I.I5), KOTOpOE BHIOIHA=
eT©A NpU COOTBETCTBYDWUX 3Hayenuax Beamums M, W , A
il

OKCHepUMEeHTAIbHOMY MCCIENoBAHUD AUPPAKIMOHHO~DPEmeTYa THX
yC!TPOJiCTB BBOZA ¥ BHBOZA U3Iy4YeHuA MocBAMEHA oGsopHad cTaThHA
/ 43 /. Heo6xozuMo OTMETHTH, UTO 3HAYNTENBHHE BKJIAZ B paspaloT-
Ky’ ZnppaKIMOHHO-PEmEeTYATHX CTDPYKTYD BHECAH TEOPETHUYECKHE W IKC—
nepuMeHTaJbHHe PacoTH aKaieMHKa A;M.Hpoxopona; COBMECTHO C COT=
pyzunkauu / 44 -~ 54 /, B uacTHOCTH, BechMa BaxHHM fABjsgeTcd CHO-
coo xx@parcuuouﬂord BO3OYKZEHUA BOJHOBOZA C NoMomen 0O0%eMHOH,
@aaoaoﬁ'm@pammonuoﬁ pemeTKu, HaHEeCEeHHo# Ha noﬁepxﬂocm BOJIHO -
Boza uan cPopuMupoBaHHO# B MaTepuaae BoaHoBoma / 53 /. Boasmoit
MHTEpec mnpezcraBader "anepuozuyeckad pemerka" - pemerxka C nepe-
MEHHSM TIEPHOTOM A/Z)"‘-ﬂa[jnzkﬁ'n (9,*9/], padorapmas Kax BHBOXHOE
doxycupypmee ycrpoiicTBo / 55 /. Laf oNKCAHMA pemeTyaTHX YCTPOACTE
NpUMeHHMa TeopHuA "cBA3AHHHX Boau" / 56 /, / 57 / u uerox "yreu-
KM Boauu" / 58 /, / 59 /. dQdeKTuBHOCTH CBASH ZUPpaKLMOHHHX
y/CTIOCTB BBoZA AOCTHIAeT mopAaxka 70% 80%.

B cayyae BOAHOBOZOB U3 IUIEHOK, MMEDMUX OOJbIOA IMOoKA3aTEIAb



Pt -

npexoMmnerud (L > 2) (G'a. P , Ga ﬂs ; 5515), KIS BO 36yxRAEHUA
0CHYHO MCIOJB3YDT GOJIe€ MPOCTO# METOX - METOX 'CHOmMEeHHO# KpoMKH"
/ 60 /, / 61 /. Ha puc, 4 ¥300paxeHa TMOAJOKKA C BOJHOBOAOM,
TOJIMUHA KOTOPOT'O CXOZMT Ha HET Mexzy Toukamu Lo # ’xg "

B ‘roure - A, MPOMCXOAUT OTCEYKA MOXNH, KOI'ZA BOJHA M3 BOJHOBO-
Za. TpeqoMiasferci B NMOAIOKKY. MeTox MoxeTr GHTE MCTOJNIB30BaH AIA
BHIBOJA M3Jy4YcHUA M3 BOJHOBOJA, & TaKKE€ C YCIEXOM NpUMEHEH nJafd
BO)3OYKZEHUA CIOXHHX MHOTOCJOMHHX, TaK Ha3HBAEMHX COCTABHHX BOJ-
HOBOZOB, dGOEKTHBHOCTEL CBA3M MoxeT zocTurats ~ 70%. HemocraTKa-
MW JaHHOTO MeToza HB.JIHDTC;‘I GoJbmas pacxOoZUMOCTH BHXOAHOI'O INy4-

ka - o7 I 70 20°, u wanas sdfexTuBHOCTH BBOZA ~ 40%.

§ I.3, MarTepwasH ¥ METOIH M3I0TOBJEHHUA

BOJIHOBOAOB

K warepuany Hecymero ciaos BoJHOBOZA NpPEALABIANTCA CAEAYD-
mue TpecoBaHus:

I) oKA3ATEND mperourennst 1, >, =N, b

2) ero rpaHulia pasneia C NMOAJOXKOZ ¥ OKDYyX&DNUMA CpERaMU
ZOJEHA OHTH I'JIAZKO¥, OLHOPOZHON, C XOpowed azresmeif K NoAJOEKE;
WEepoXoBaTOCTh NOBEPXHOCTH HE AoJxHA NpeBHmATEH 700 X; BaxHa He
MIOCKOCTHOCTE, & OTCYTCTBHE LADATNH;

3) marepuas ZoJxeH OHTH NPO3payHHM Ha padoyefi AJAMHE BOJHH,
ONTAYECKHA OXHOPOZHHM; ONTUYECKHE NOTEPH HE AOJXHH NPEBHUWATH
I ~0,I n6/cu;

4) uarepuata HOJsEH JHTh TEXHOJOTHMYHHM M ZOMYyCKATH MBI'0TOB-
JIGHME M3 HEro BOJHOBOZOB 3aZAHHON MIMHH ¥ KoHQUrypauumu, KoJUCPO-

BAHHOI'0 Ha BCeff padoueir nJauHE.
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llepeyncaenune TpeGoBaAHUA TUNMUYHH HAK AJA TNACCUBHHX, TaK X
zaA ak TMBHHX ((DYyHKUMOHAJBHHX) CpEx, MpUMEHAEMHX HJA U3TOTOBJIEHHA
BOJHOBOZHHX CTPYKTYD. B cayyae QyHKIMOHANIBHOI'O BOJHOBOZA MATEpHAJ
‘ZoJKEH o6JazaTh Takxe pAzoM crelmPUYEecKHX CBOWCTB B COO TBETCTBUH
c peannafemuu B HeM o0PexKToM: Ja3epHuM, JDMUHECHEHTHHM, INOJYIpo -
BOAHUKOBHM, BJEKTPOAKYCTHYECKUM, MATHUTOONTUYECKUM, BJIEKTPOONTH~
YECKUM, HEJWHEHAHOONTHYECKUM, QOTOXPOMHHM ¥ ZAP. 3TUM O0OBACHAETCH
GOJBIOE MHOT'00OpAa3¥e MATEDPHAJOB, KOTOpHE NPUHLUMIHAJBHO MOI'YT
OHTH MCHOJH30BAHH B WHTEIDAILHOW ONTHKE.

Hecymu# cioit MoxeT fopMupoBaThCA KaK Ha NOBEPXHOCTH MOAIOK-
K, TaK U B €ee odgeue; OCHOBHHE TEXHOJOrMYECKUE NMPUEMH NpH 2 TOM
HanpaBJ eHH Ha noJy yeHue TpedyeMmot pasHocTH KoaQPulMeHToB TpeaoM-
JEeHUSA, cTaCUJABHO# BO BPEMEHH. Jaf 3TOro UCHOJAB3YDTCA JErupoBa-
HUE MaTepuaja pasIUYHHMKU TpuMecAMu, (QPoToxuMMuUueckue peaxmmu, Pa-
30BHE IIEPEXOZIH B Ma T€pWaJe, JoKaJbHHE HADYNEHWA peueTKH, MHAY-
UVPOBAHHHZ TMOJEM OOLEeMHHR 3apaAx U AP.

B KA4ecTse TEXHOIOTUYECKUX METOAOB HpHHeHHnTCﬂ' repMozuddy -
31, HOHHHﬁ oOMEH M3 pacljaaBa coxeit, MoHHAA HMHJ&HT&HHH BHCOKO~-
YaCTOTHOE paclHJeHUe, ILUA3MeHHAA MoJuMepusalus, BAKYYMHOE HallH-
JeHUEe, XUMUYECKOE ocaxleHue, SNUTAKCHAJBHOE HapamuBaHue, Jasep-
ﬁoe o0Jy YyeHne, oOayuYEeHHE WRCTHIAMK C BHCOKO# dHeprue# u np. lle-
PEUMCIEHHHE MeTOZH B coueTaHuum ¢ MeroxaMu (oromurorpadum u uacdu-
PaTEeIRHOI0 TPABJEHMA, DASBHTHMU B INOJYNPOBOAHMKOBOA MUKPOBJIEKT-
POHUKE, OTKDHBADT COJBWKE IEPCNEKTUBH MHXEHEPHO# TEXHOJOI'MH B
VUHTErpajlbHO# OINTHUKE.,

A, HauGosee mepcrneKTUBHHM ¥ YHUBEpPCAJBHHM CNOCOGOM H3I0TOB-

JeHUA BOJHOBOZOB ABJAAETCA BHCOKOYACTOTHOE pacluhaeHue, ITOT CrNo-
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