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BBEJAEHUE

. B mociepnue TOZH UHTEPEC K MATHATO-ONTHYECKUM SIBACHUSM Ha
CAHTHMETPOBHIX BOJMHAX 3HAYHTENBHO BOSPOC B CBA3U C BO3SMONKHOCTBHIO
PAKTHYECKOT'0 MCHOJh30BAHNA 3THX #BICHUH B PAAMOTEXHMKE CAHTHUMET-
POBEIX BOJH ¥ NOSBHICH DA (r7aBHBM 00Pa30M BKCIEPHMEHTAIBHBIX) pa- .
60T, .0600UIeHIE Pe3yIbTATOB KOTOPHIX CTAJI0 HajpeBlned 3amauel.

Cpenv pasnuyHEIX [PAKTHUECKUX INpuUMeHeHu# Haubojee BaXKHBIM,
HOXKaJay#, ABIAETCH BOSMOXHOCTDH COSHAHMI BJEMEHTA Ha CAHTHMETDOBBIX
BOJIHAX, KOTOPHI! Bef&T ceGs PasiuuHO IS BOJH, PACIpOCTPaHSIONINXCH
B -IPOTHBONGJIOKHBIX - HANPABIEHWAX. B 4YaCTHOM Chiyyae 3TOT SJEMEHT
OyaeT BecTH Ce6f KakK JuHeitupil «BeHTWIb», T. €. OyIeT TIPONyCKaTh
BOJHBI, PACHPOCTPAHAIONINECT TOMLKO B ONHOM HalpapjeHun. [Ipusimm
AEHCTBHA «BEHTU/I> OCHOBAH HA MATHHTHOM BPAIEHMH MIOCKOCTH TOJADH-
sawnn (3ddext Papanes) u NOAPOGHO paccMoTped B ria. V. Ipumenense
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TAKOrO 3/eMeHTa a0 Obl BO3MOMHOCTH JIerKO PeIHTh PHA CAOMCHHX
BONPOCOB B TEXHHKE CAHTMMETPOBHIX BOJH.

[osToMy wusyuenue sapienusa apamed Ha CAHTUMETPOBHX BOJIHAX
B pas/MYHBIX MATEPHANAX NPHOOGPETAET MpaKTHYecKult mHTepec, UMeHHO:
3aJa4a CBONMTCA K CO3NAHMIO TAKOTO MaTepuana, KOTOPHH OHui OHt
«IPO3paueH» JJA CAHTHMETPOBHIX BOJNH M BHISHIBAX OBl 3HAYUTEABHOE
BpAUIEHEES MIOCKOCTH MOMAPH3AILHH, '

M3 onTMYECKMX SKCMEPMMEHTOR HM3BECTHO, YTO 3HAUMTENbHOE Bpaule-
HHe TUIOCKOCTH TOJHPM3AUMH RAIOT Jumb (QeppOMarHUTHHE MATEPHANbE
(Tonkue npospaunbie mASHKH). TOrO e MOWHO OXHMAATH M HA CAHTH-
MeTpoBHX BoaHax. [losToMy wucciejosanmio Geppuros, T. e, pyIIE:
(DepPOMATHETHKOB, TPO3PAYHHIX AMA CAHTHMETPOBHX BOMH, yAeldeTcs
HauGoMbIIee BHUMAHME B HACTOMIEM 0630pe. Kpome TOro M paccMoT-
DHM BO3MOMHOCTb IPUMSHEHHA M1 FOBOPOTA IVIOCKOCTH NOAPU3AILHH
MIa3ME M UCKYCCTBEHHOrO NM3JEKTPHKA,

Mbl npuBefleM TaKie OMCAHME °HEKOTOPHX TEeXHHYECKMX CXeM,
IPUHLUMI PaGOTHl KOTOPHX OCHOBAH HA MATHHTHOM BDAIICHUH INIOCKOCTH
TONSPU3AILNNA, '

1. MATHWUTHOE BPAUIEHUE TIJIOCKOCTH ITOJIAPU3SALINA . -
(O6uime caenenns) '

WaBecTHO, uT0, €C/IM UEPE3 BEUIRCTBO, IOMELIEHHOR B MOCTOAHHOE MATHUT~
HOe Mo/ie, TPONMYCTUTh B HANPABJCHHHM NOJH INOJSPU30BAHHYIO BOMHY, TG
IIOCKOCTb INOJMAPU3AUMH BOAHEL HOBEPHETCS Ha HEKOTOPHA yrol, .3aBu~
caumil QT PasMEpPOB U CBOHCTB Beil(eCTBAa M OT HAUPAKEHHOCTH MATHAT-
Horo nomt. [Ipx 9TOM HanpasasHAe BPAlSHAA CBA3AHO C HANPABJAEHHEM
MATHATHOTO O/ ¥ HE 3aBHCHT OT HAfPABISHHA PACIPICTPIHSHMI BOJHEE
(s oTaMuMe OT eCTECTBEHHOrO BPAIL2HAT IIOCKOCTH nompnsau,au). 1o
03HAYaeT, 4YTO, ecid Jyd, BHUINMAA M3 Bell2CTBA, 3aCTaBUTH C 1O-
MOUIBIO OTPaIKEeHUs NMPOATH BTOPUYHO TOT Ke IyTh B OOPATHOM HaOpas-
feHud, TO CyMMapHoe BpaiieHne OyIeT BJBs0e GOAbIe, YeM NOCHE
OIHOro TpoxXoxJeHus. Ha 5ToM CBOACTS€ M OCHOBAHO, KaK MHl YBHAUM
HHKe, HCMOJb303aHHe OMUCAHHOTO #BASHHE HA NPAKTHAKE: : .

Of6wBicHeHHe 3TOrO fA3ASHuY, HA3HI3aeMOoro - 3appaxtov Papanged,
B pPaMKax KJ4CCHYeCKOH  8/IeKTPOJAMHAMMKMA CBOMUTCA K CHSIAYIO UeMy:
B OTCYTCTBHE MArauTHOro IoJs- SﬂeKTpOHH B BeEUleCTBe HaXOﬂ,HTCiI
B ONpefelSHHOM COCTOSHMH IBMMeHud, CoraacHo rteopauez- Jlapwopa !
HAJMOWeHMe HAa 9IeKTPOHH (ONP2A2isio e NOKa3aTe/b MPJIOMISHAL) 1O~
CTOSIHHOI'0 MATHUTHOTO. I10J19° 9KBYUBAJSHTHO Hepexofdy K CHCTeMe Koop-
AWHAT, Bpaulaiomieficds BOKPYT HalpapJjieHHd MarHATHOrO IOJA C: YTA0SOH
CKOpPOCTBIO . : -

e

0r.= 4 2me 2mc :

H=98%HMu, (L1
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rae H — HanpawEHHOCTh MATHMTHOTO TOJ, AeHCTBYIOMIETO HA 3ICKTPOH,
B 3pcreldax. B cucreme emuauit MKS, kotopoft Mul Be3ge OyleM HONb~
soBathes, Gopuyaa (1. 1) npumer Bux:

o= — St ="R0ks, a1y
rie B BHpaxeHO B BeGepax HAa KBajpaTHHH MeTp.

PasnoxkuM MBICIEHHO JMHEHHO-NOJIPU30BAHHYIO BOJHY U4CTOTH ),
Najaloiyl0 B HanpaBleHuWM MATHUTHHIX CHJIOBLIX JMHMEH, H2a JABe BOJHH
KPYroso#l NOJIpH3aluy ¢ IPOTHBONONOKHEIM HAlpaBJeHHEM BpauleHud,
Torna /IeBONIOAPH3OBAHHAT  BOJHA, T. €. BOMHA, TOJMAPU3OBAHHAL IO
KPyry B - HANDAaBNeHXH TPOTUB 4UaCOBO¥ CTPe/KH, eClH CMOTPeTh
BIOML CUJOBHIX JWHUH MATHUTHOI'O nOJf, OYIeT MMETh 4ACTOTY, 1O OT--
HOIIEHHIO' K Bpamjalou2ficd CO CKOPOCTHIO vy KOOPAMHATHOH CuCTeMe,
Ha 7 MeHEWIYIO, T. e. v — wz, BoiHa ¢ TOfl ke 4acTOTOH ®, HO
NPaBONONAPU30BAHHAA, T. €. MHOJIPH30BAHHA 1O Kpyry B oOpaTHOM
HaNpaBJeHHUM, WMeeT BO BpaulalomieHcd KOOPAMHATHOH cucTeMe GOJBUIYIO-
YacToTy, MMeHHO -7, CrenosatelbHo, ecau 7(w) ecTh NOKa3aTelb
NPEeNOMIEHHS BeIecTBa, TO NPH BKJAIOYEHHWH MATHUTHOrO TOJAE CKODPOCTh
OPABOHOMAPU30BAHHON BOJHK OHNpefieNgeTCsd 3HaueHueM 3Toll QyHKIuK
IS YaCTOTHl ® —~ @z, & CKOPOCTh JeBONOMAPHSOBAHHON BOMHEL — e& 3Ha--
4eHHeM I YacTOTHL w — z. B COOTBETCTBHM C 3THM INIOCKOCTH MO-
JSpH3aUUK BOJAHHL € MPOXOXACHHEM B BELIECTBE paccTosgHus ! nosopa--
YUBAGTCA HA yroa

b= () g D= (g =) a (.2)

rae
n_=n(o—oy), np=n(e-or) - (L3y

u Ay — JJIMHA BOJHH B BaKyyMe.

Ha puc. 1 nokasan x0p moxazareis OPeOMICHHT [Js YKA3aHHBIX.
xByx BoaH (xpusele ] w 2), U3 pucynka Takme Clefyet, YTO KpuBas.
M3MeHeHHd H_ — ny CHMMSTDHUYHA [0 OTHOWIZHUIO K CHEeKTPANBHOH mu--
Hui (w = ) ¥ BHe 2TOY JMHAW BpAMleHAe IUIOCKOCTH HOJAPH3AIAH
COXpaHgeT NOJOMHUTE/bHBIH 3HAK; OHO COBmalaeT C HAmpaBJCHUEM TOKa
B KaTyulixe, BHISBIBAIOmIero MaruutHoe noie Ff. Kpusnie puc. 1 copa--
BeJJUBH TOJBKO I JMAMACHETHKOB, T. €. JJII BElIeCTB, Y KOTODHX
aToMbl WM MOJEKYJs NPU OTCYTCTBHH BHEMIHEro MArHUTHOTO MOl He
OBMANAIOT MATHHTHEIM MOMEHTOM.

Ecin xe MarHUTHH MOMEHT aTOMOB M MOJEKYI Cpefhl B OTCYTCT--
BYE BHEUIHETO MArHMTHOTO MONS OTAMdYeH OT HyJd, T. €. OTHeibHas
MOJeKyJia 3apaHee o00MamaeT INPEMMYyIISCTBEHHBIM HAmpaBJeHueM Bpa--
UIeHNs SJEKTPOHOB, YTO MMeeT MeCTO B NAPAMATHeTHKAaX, TO KapTHHA
6yJJeT MHad, 4YeM Ta, KOTOpas omuckhiBaetca puc. 1. Wuenno, npu
BKJIOYEHAH NOCTOSHHOTO MATHMTHOTO 1104, TMAPATIEJLHONO HAIPABIEHHIO:
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PACTIPOCTPAHEHHUS BOJIHEI, IPOUSORAET uyaCTHYHAs OPHEHTHPOBKA .MONEKYI,
T, e, UACIO MOJIEXYJ, B KOTODHIX 3JeKTPOHHl BPAaIOTCd NPOTHB 4aco-
BOM CTPEJKM TO OTHONICHMIO K HallDaBASHMIO IO/, YBEJIMYHTCH, 3 YACIO
MOJIEKyJ, B KOTODHX SMEKTPOHH BpAIAIOTCA B NPOTHBONOIOKHOM Ha-
MpPapieHUY, YMEHBIJUTCH, IJTO NpUBeAST K YBENHYEHMIO IIOKa3aTens
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Puc. 1.

NpeIOMACHHS A5t nesonompmosanuou 'BOJHE ¥ K YMEHBLUECHHIO — IS
NpaBoroNHPH30BAHHOI BOMHEL (puc. 2). B s1oM cayuae BeanunHa (n. — hy),
ompeenomas addext d?apalxeﬂ, CTAHOBMTCS HECHMMETPHUHOH OTHOCH-

TeABEHO JUHHAU ® — Wy,

" Puc. ‘ 2.

CienyeT SaMeTHTh, YTO SaBHCHMOCTh TOKAa3aTelsl MNpPEJOMIEHHS
OT ‘YACTOTH ONIpeje/seTcs JABUMKEHHEM HE TOMBKO SIEKTPOHOB, HO U MO-
aexya. Jaa sbdekta. Papanes CYUeCTBEHHO —JMIUb  JBAKEHHE
9JeKTPOHOB, NOCKOADKY MAacca MOJEKyJbl. B THCIYM pas Gomblue, HeM
Macca SJ2KTPOHa, M. B. cooretcTBMM ¢ dopmymoit (I 1) aeﬁcmneﬁ
MAarHUTHOTO NOJA HA MOJMeKyJnl BO CTONBKO e .pa3 cialee, ueM Ha
onekTpoHbl, ClelloBaTelbHO, HANO YYHTHBATH TOMBKO TY HacTb MOKa-
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3arTelid OPEJOMIEHHS, KOTOpad o0ycaoBieHa JBHXeHHeM 3JEKTPOHOB,

JLng cy4yasg CBETOBEIX BOJH, KOrja oy <., MOMKHO OLEHHUTh BEeJUYUHY
MAarHUTHOTO - BpAUleHus TWIOCKOCTH MOJsPHU3aiiny, BOCHONL30OBABHINCE TEM,
4yTO

n+—n_=n(m—{—wL)~n(w~wL):—Z-g~2coL. (1.4)
Torna-
¢ e dan . _ :
T—-Q—c' . 7(;’ 1,4WH_—p-H, (1.5)

THe p — NOCTOFHHAA Bepme, 3aBuCAas OT BeleCTBA. IDTO H3BECTHas
dopmyna Bexiepens* :

I Bcex HedeppOMArHUTHHX MATEPHANOB YrOJ HOBOPOTA B MO/IX
TOPAAK THICAY 3PCTe] M3MepAeTcs MUHyTamu. B deppoMarHervkax, rie
dopmyaa {1.5) HecnpaBeXMMBa, BPANIEHHE MVICCKOCTH NOJEPH3ALME MMECT
BEAYUMHY, HA HECKOJBKO NOPAIKOB GOMBLIYIO. JT0T GaKkT HAXOAUT CBOE
OOBACHEHUE TONLKO B DAMKAX KBAHTOBOH MexaHukw ®,

Ha cauTuMETPOBHX BOMHAX Ve He COGMOLAETCH YyCIOBHE @y <& ®
n npuOmawenve {[.4) Tepser cuay. Donee TOro, B MATHWTHHX MNOMIX
HOpiNKa THICSY 9PCTEX YaCTOTA PACTIPOCTPAHAIONIErocd KoleGanud u Jap-
MOpOBA OUeHb GUMEKM W MOTYT COBNAXATE, YTO UPUBOMWT K HAPYUWEHHUIO
JIMHEHHOH CBSSM MeXZY YriOM [OBOPOTA NOJAPM3ALMH H MATHHUTHBLM
noseM, T. €. B 9TOM CiAydae NOCTOfHHAas Bepme TtepaeT cmuica. Ilpm
YCHOBHM PABEHCTBA 4ACTOT © W ®p MOBOPOT MUIOCKOCTH MOJAPH3ALMA
OyJeT, OUeBUIHO, PaBeH:

Y =2 @) —a (O], (16)

rae 1 (20) — noKasaTenb NPeJOMIEHNS BeIeCTBA Ha dactote 20, a n{0) —
noKasaTedb TPeJOM/ISHUs BeleCcTBa Ha HyJeso# vacrore. Takum o6Gpa-
soM, B ¢opuyne (I.6) HenspecTHBIM sBadercs Jumb 3HaveHue 7 (2w).
B pmampHefiimes OyJeT MOKAa3aHO, 4TO B CIyYae pPaBeHCTBA HaCTOT
u o7 (rupoMarHuTHsIN opémanbﬂmﬁ PE30HAHC) TOBOPOT ILIOCKOCTH
MOJSAPU3AUNY HMeeT HauOOMbIIYIO BeluunHy, BooOuwie ke W HA caHTHMeT-
"POBHIX BOJHAX BpauleHue MJIOCKOCTH NOJEPH2alMy¥ BO BCeX MaTepHasax,
KpoMe (eppoOMarHeTHKOB, Mald M M3MepAeTCs MHHyTamu., Usnosum
KPATKO OCHOBHBIE SKCIEPUMEHTANLHEE pPe3yJAbTaTH, IOATBEPHAAIOILNE
3TO TIOJOXKEHHe,

Msmepenns yrioB I[OBOPOTA ILIOCKOCTH IOMAPH3ALMA ~ NPOBOAM-
JKWCh HA CAHTUMETPOBHIX BOJHAX, NPUYEM WCHOJAb30BANCH KDPYTJHE BOJ-
"HOBOZ ¢ BOAHOW [Hy;, YYaCTOK KOTOPOrO BANOMHAICS HCCAeNYEMbIM
BEUIECTRBOM.

. Bemmuwna MArHATHOrO mHOJH, NPHAOKEHHOrO BAOJb OCH BOMHOBOAA,
Sni1a nopsaxa 1350 raycc.

4 yoH, 7. LI, Boim. 2
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HauGonee -nofpoGHO OBIIM MCCAEROBAHL {IADAMaTHUTHHIE BEIECTBA
MnCl,-4H,0 u MnSO,-H,0%4, KoTophie B NPUCYTCTBHH MATHATHOTO
nosst CI/IJII)HO nomomafoT CaHTHMETPOBhle BOJHEL, Pe3yabraThl npnBeﬂ.eHm
B Tabmue I,

Tadauua I
A (cam) H (2aycce) L (em)y | ¥ (uunym)
MnSO;-H,0 |
!
3,34 1350 9,2 95 |
3,45 1350 9,2 12,5
3,338 1350 9,2 12,5
MnCly-4H,0 - _ -
3,338 1350 9,2 92,7
3,338 1350 9,65 28,7 |
3,338 1350 23,4 61,5 |
3,338 1350 30,5 73,3
3,338 920 30,5 55,2
3,338 460 30,5 25,9
3,442 1350 30,5 25,7 |
3,553 1350 30,5 46,9 |}

3pech { — NyTh BONHEL B BeHIECTBE, q)mspameﬂne IVIOCKOCTH TOJSIpH -~
. saumy (B MMHyTax).

WUs Tabmuubt CleXyeT, 4TO BpalleHne Tem GOJblle, uHeM CHIbHee
MaTHUTHOE noae. Kpome TOTo, 3aMeTHa 3aBHCHMOCTb OT 4YacCTOTH. Ma3me-
peHue 3aBUCHMOCTH BPAlleHys IMJIOCKOCTH TNONEPUSALUH OT HANPAMEH-
HOCTM MATHHTHOTO MOJS B OGJ4CTH THPOMATHUTHOTO pPe30HaHca OBUIo:
n0Apo6HO npoeejeno Putepom® mas cyaedarta mapramnma MnSO,-4H O
na uactore 9500 Mezy w Imxepaom? na uactore 3000 My, dopma
H3MePEHHOH KDHMBOH YKasHBAeT HA PE30HAHCHBI XapaxTep 3aBUCHMOCTH:
IIOBOPOTA IVIOCKOCTH NOJIPHU3AUMY OT BEJIMUMHBEL NIPUICIKEHHOTO MATHWMT-
HOro 1o, MakCuManibHOE BpaieHWe IWIOCKOCTH TOJEPU3AUUMKE BOJHER
COOTBETCTBYET TOUYKE FHUPOMATHHTHOTO DEe30HaHCa.

Tlpu mcnbITaHuw psAa Apyrux martepuanos (ta6a. 1I) CKOMBKO-HUOY LB
3AMETHOr0 BpaleHMs MJOCKOCTH MOJIpH3auyny OGHApyeHO He Oblo.
“Taxuy 06pasoM, MOKHO CHeJaTh BHIBOL O TOM, YTO BEIECTBa, He
oTHOCsiIMecss K (eppoMarHeTukam,. o6AaXalOT OdYeHb Malod Bpala-
TelbHOH CIIOCOGHOCTHIO, * MaMepsieMOlt HecaTKaMu MMHYT Ha CaHTHUMETP
Oy TH. o ‘
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Ta6nruuna II

DTHIOBBHIH CHMPT (HHIK.) IMoauctupen (TB.)

Hurpobenson (xuiK.) AwvmMnak (ras)

Mertunospi#l cnupT (KHIK.) Xnopucrhifi marpuit (KpHCT)

Hurtpar aMmomms (xpuct.) . Tinnnepas (KUIK.)

Tunpooxuch  aMMoHHa (MHIK.) Cyabtar xeiesa (KPHCT.).

Bogna (nuctHi) Xnopucroe xeneso (MOpomL)
Xnropodopm UeThIpEXXIOPUCTHIR YTACPOL (x{mu( )
Xuopucteiit aTuieH ’ Kap6ounar mapranita (TB.) '
XIOpHCTHI MeTHIEH Cyastar xenesa (1B.)

Bensox (xuix.) ABoTHOKHCIO® XKeie30 (TB.)
Xnopucteit ko6axsT (TB.) CepHOKHCABIH KOOAABT (TB)

II. BPAIIEHME IJ1I0C KO TM TIONAPUSALIMN B CIDEPPMTAX
1. Kparkue cBexeHHAd o dpeppuTax

DeppUTH  COCTABMLIOT OCOGYI0 TPYMIy (eppOMaTHUTHBIX BEIIeCTB,
O6MAJAI0MHUX OUYeHb GOJBINUM YHENBHBIM  CONPOTHBICHUEM (nopmxa
102 — 10° ox-cu 1o cpasHenuto ¢ 105 oa-cm y '0GEUHOTO  Kene3a),
T. €. UPEACTABIIOT cOGOH qrepPOMATHUTHBIE NOAYNDOBOAHUKH. Eosmom-
HOCTb CYyI[ECTBOBAHMS TAKMX MATEPHaJOB CBE3aHAa C TEM, YTO SBAECHMA
3MeKTPONPOBOAHOCTH M (eppoMarHeTHamMa 06YCIOBJEHE He OIHWMW U Te-
MM e SICKTPOHAMK. DJEKTPOHHI, RBJZIONIMECS NPUuKHOH (eppomare-
TU3MA, BHOCAT B-9JeKTPONPOBOLHOCTD ML HeGOAbIIOH BKIAL ®.

Taxum 00pasoM, SIEKTPOMArHUTHAL BOJHA, PaCTPOCTPAHAIOLIAACH
B deppure, OyneT mNOrJowaThes caato, 4TO NO3ROJZET ncnonbsosa'rb
ITOT' MaTepual TaK¥e M i Leneit noeopOTa IVIOCKOCTH nompnsaunn
BOJIHHI. ( 1

He octanaBmusagcy Ha : Qusdnyeckol - Teopuu CprxTypbl"Q)eppoMar-
HETHKOB, Mbl JiMIib. HATIOMHMM, 4TO. (PeDPOMATHUTHBIE TEJA UMEIOT Kpu-
cranieckoe  crpoerne. Kaxcablit deppomarnuThulfi MaTepuaj sBISETCH
NOJMKPACTALIMYECKHM, T. €. COCTOMT U3 GONBMIOrO HMCJd KPHCTAld-
TOB, OPMEHTAlNT KOTOPHX . BO MHOTMX Marepuaiax uMeer- cnyqauﬂbm
xapaktep, [lpu . aToM KamARIH KpPUCTAWIAT Be&T Celd Kak, MOHOKpI/I-
CTall, W30JUPOBAHHBIA OT COCEAHHX KDUCTAIIUTOB,

06wy dopmyny GepputoB MOkHO 3amucath’ kKak Mel O-Fe,Of,
rie Me' —von aByxBaneHTHOrO MeTasia. B TexHuKe XOPOWO H3Be-
CTHH (beppuTH, B KOTOprX B KaUyeCTBe MeII CJIYXKAT UOHH . N1 Co,‘Fa,
Mn, Mg, Ca, Cu8. Xord B HacTOsEE BpeMd M3BECTHHI qaeppmm
c Kyﬁnqecxou TeKCArOHaMALHOH U TETparoHaJbHON pPemIETKaMH, ORHAKO
u3yUeHbl TJABHBIM 0GpazoM (beppuTH, uMelolie KyGHUeCKyI0 CTPYKTYDY.
[logpoGrele cBeZeHHT O CEBOMCTBAX DaRIMUHBIX THIOB (PEPPHTOB HA
CanTUMETPOBEIX BOJHAX MOKHO HalTH B umupyemmx KHurax C B, BOH-
coBckoro % 10, B

4*
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2. Teopus GeppOMAarHUTHOrO pe3oHaHCA

Eciu x teppoMarHNTHOMY MaTephaly, HAMATHHYEHHOMY MO HACHI-
'MIeHWs B TOCTOAHHOM BHEUIHEM MATHATHOM INOJe, NPWIO¥UTH caaéoe
MATHATHOE IOJie BBICOKOM YacCTOTHl B HANPaBIeHWY, UEPIEHIUKYAPHOM
‘IOCTOAHHOMY MATHMTHOMY HOMO, TO TPH HEKOTOPOH HacToTe ®,, Ompe-
JenseMOH, B OCHOBHOM, Kak OyIeT NOKa3aHo HKe, YaCTOTOH NpereccHu
CBOGONHOrO MEKTPOHHOrO CIIMHA BO BHEIUHEM IOJe, HaGMomaeTcs sBie-
HUe, HaspBaeMoe (PeppOMATHATHHIM pe3oHancoM. B uwacTnocTH, TWIOCKas
BOJHA, pacnpocTpanmomiascs B (eppoMarHeTHkKe B HAUPABICHWM TPHJIO-
HEHHOTO TIOCTOAHHOTO MATHHMTHOIO 110J, OVAET. WCHHITHIBATH PE30HAH-
CHOE NOTJIOLIEHHE,

[punupminanbras BO3MOKHOCTb SBICHUS (eppoOMarHuTHOrO pe3vHaHCA
Obina BHepBHe Hpeickasana B paGorax B. K. Apkaxpesa!!-12 a ksan-
TOBBIl MeXaHUS8M STOrO iBjieHnd Obl pacemorpen S, . Jlopdmanom '3,

DyHRaMeHTANbHBIM KCCIEN0BAHMEM B 9TOM HANPaBICHWY ABWAACD
patora JI. 1. Jlanmay u E. M. Jludumua 4, B KoTopoii Gwiia mocTpoe-
Ha ofwad Teopusd MOBeAeHHA (EPPOMATHUTHHEIX KPHCTAMIOR B Iepe-
'MEHHBIX. MAFHUTHEIX TIOMMX M B KOJMYeCTBeHHOH dopMe wucciaenosad pe-
3oHascubld adgexr. Teopus Jlangay m Jlndumua Owuia merasbHo pas-
BUT2 TPEMEHUTENBHO K HOBHIM ONBITHBIM (aktaMm B cepum  pabot
Kurrems 15 16, 17, ‘

[Tpu wcnoab30BaH1H q)eppomarHeTHKOB I lelel [OBOPOTA ILIOC-
KOCTH MOJAPUSALMH siBIeHHE (HePPOMATHMUTHOTO pPEe30HAHCA WIPAET YPe3-
BLUAHHO BaXHYK POJAb, NOCKOALKY OHO B SHAUATEJBHOH CTENEHM
onpeJeiserT BeAMYUHY = [OTepb, [I09TOMY MBI MSIOMHM HHNKE OCHOBHHE
’noun'(l)xceﬂna 3T0#l Teopuu, KoTopas GasupyeTcs Ha KIACCHMUeCKOH MOIeJu
beppomarneruia, Buepsble npennomennoll Jlannay wu Jlubmmunem B uutH-
poBauHO# Bhuie paboTe,

Hasecrno '8, 4T0 mOYTH BeChb MATHHTHBIE MOMEHT (DeppOMarHHTHHIX
.MATEpPUaNOB CBA3aH CO CIHHOM 9JEKTPOHGB, a He € MX OpOHTAJBHBIM

"ABUXKEHUEeM, ’\Iflsmepeﬂuﬂ TUPOMATHHUTHOTO OTHOWIEHUd, T. €, OTHONICHHUA
MArHUTHOTO MOMEHTd K MEXaHU4YeCKoMy, JHA4l0T 3HaueHMe, GrsKoe

e .
¥ —, YTO COOTBETCTBYeT COUHY, B TO BpeMd KaK AJA 0p6!/ITaJ{bHOI‘0
m

) e
JBYXKEHNd OHO PABHO Q_m) B cooTseTcTBMM C STUM HaMarHHWYMBaHUeE

eMHHMIE 06bEMa deppoMarHeTUKa M CBISAHO C Pe3y/bTHDPYIOLIHM BHYT-
‘PEHHHUM MATHHTHEIM II0JeM ypaBHeHneM?
aM

D MH] o, S

B KOTOPOM "g:—:—l— =178+ 101 ”% .
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Ecan npuuste, yro H pasno npunoxennomy nocrosnaomy -momo:H,,
10 (nmpu rapMOanecxon 3aBI/ICI/I’VIOCTI/I oT Bpemenn M) MBI TIOXY WM
B 1epBOM NpuGmKeHuu '3

‘ ime::xMszpo, ‘ (1.2)
i")My = — M, H, p,, , (IL. 3)
OTKyZa
(— o+ Hp) M, =0,
YTO NPUBOAMT K BHIPAKEHHIO KIS PE3OHAHCHOH HacTOTHI:
o =1H, p,. (1. 4)
910 O3Ha4aeT, 4YTO BEANYHHA TIOIJIOUIEHHd BOJHBL HaCTOTHL @, pac-i
npocTpansmoniefica yepes ¢eppoMarHeTuk, OyAeT NPOXOIUTH Yepes. Max-
CHMYM, KOFJa BeIMUMHA WOaA 7, JOCTMrHET 3HAYeHUH "{3(:, [Ipu BhIBOZE

dopuyast (I1. 4) Mbl IONOXKWAW BHYTPEHHeE NOJME PABHHIM PO EHHOMY ,
T. €. npeHeOperiu (akTOpaMu pasMarHuuuBaHug, Ecin yuectb 3TH
¢aKTOpH, TO MIf CiAydYad SIIMICOMAA C TJHABHBIMH OCAMH, Hapaileib-

HBIMH OCAM X, ¥, 2, BHyTpeHHee MarHuTHOoe noge H' Gynet. pasuo %
i
Hi=H, —N ¥ M, ‘
e
H)=—N,M, (11.5)
i
Hi=H,— N,M,.
3nech H,— cocraB/iiomias MATHHTHOLO IOJS IUVIOCKOH BOMHBL (APY-
TUX COCTABJHIOLLMX HeT), [f, — MOCTOAHHOE MATHUTHOE Node, NPHUEH
H,>H, N, N N, ~pa3marﬂnqu3a}omne ¢daxTopH, 3aBUCSHINE
oT Q)oprx cpeppomarﬂemxa

Moxcrasms ypasuenne (I1.5) B (I1.3), MBI noayduM TeM e Cro--
co00M, YTO M BHINE, BEpaN(eHWE LIS PE3OHAHCHOM YacToTh '%;

. ,71~ .
0o = Y {[H, 4 (N, — Ny M,] [H, 4 (N, — N) M) 7 . (IL.6).
OTMETHM HECKONbKO YACTHHX CiAyuaeB (HOPMEL ¢deppomarnernka:

1. Coepa <Nx=..y=Nz:—}3—)

®, = YH, 1.  (I1.6a)

2. Muactuika y =0 (N, = N, = 0; N,=1) -
B, H ‘
o=} ey » (11. 66)

Tae

"—(H -+ M) .
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3y Bécmﬂeqﬁhlﬁ KpyTOBOH nymmmp S
” (No=N, =5, N,= 0)

B o= (Hz+7 e e

ViV

OIS .

Ilpn BmBonme ypasueunms (II6) Gbuio mpeanonoxeHo, 4TO pasmepht
¢eppoMarHeTaxa BHAUNTEIbHO MeHbIHE Iy GUHbL IIpOHIdKHOBQHI/IH pacnpo-
CTpaHAOIeHCA BOJHEL,

IMTomumo sasucumocTd OT qaopwbl Teaa, cpamopbx _pasmMarHuYHBaHus
3aBUCAT TAKKE M OT IHEPruu aunsoTpomm Wi, Kak e& MHOrZa Hashl-
BAIOT,, MArHUTHO-KPUCTA/NIAUECKOH SHEPrUU cpeppo Mar HUTHOTO KPHCTAIAa.
-HOCJIe,[[HHEI CB3aHa C TEM, YTO B KPHUCTAWIE CYUIECTBYIOT HAIPABJICHHS
(COBHEMIH}OJU/IE C Onpe)2EHHBIMA KPUCTAMIOrPAPUISCKUMH OCAMH), BAOTb
KOTOPKIX - KPHCTA/LT HanGO/ee Jerko. HaMarHHuuBdeTcd. OTH Hanpasiedus
Ha3BIBAIOTCY - HAUPABAEHMAMY " JErKOro - HavarHuuuBasud, - CymectByior

TAKKeE . HANPABACHUI, B KOTOPLIX HﬂHﬁOJIGe TPYAHO HaMarHu4imBaTh KpPH- . .

craju, - Ma6eitOK oHepruu, HeOOXOAUMBIH AJd HAMATHHUMBAHUA KPHCTaMIA
1o Hacumeﬂnﬂ B TPYJHOM HANPABJEHMH [0 CPABHEHMIO C JETKUM, M
ecTh SHepI‘I/IH aHU3OTPOIHH,

Taium 06pa3oM, BMeCTO cpopvxynm (II 6) Hano mHcaTs *6:

wO“—T{[Hz—{"(Nx"l_N;'"‘ z)'Mz] [H +(’V +Ne
MY g, (L7

rae N¢, Ne YUUTHBAIOT BIMAHWE SHEPTMU MaTHUTHOH Kpucrainorpadu-
YecKo aHnsoTponmn Ha Pe30HAHCHYIO YacTOTy.

Berducjienne 91X K03pPHUMEHTOB a4 PAfa HACTHHEIX cnyqaeB a
TAKKE pPax "9KCITEPHUMEHTAMLHEIX  JAHHBIX MMEETCH B paGote Kutrens
¥ B paboTAX ‘APyrux astopos. C KBAHTOBO-MEXaHMYECKOH TOUKH 3peHi
BaBOX popuyast (I1.7) 6eu1 aan -Bau-Diexox 22,

Tlpx MPAKTHYECKOM HCHO/b303AHUM cpeppowamemxa Heo6x01mwoA
CO3MATh TaKWE 'yCI0BusA, UTOGH YACTOTA PacHpOCTPAHAIONIEHC BOMHEL
Obuia najiexka oT pesonancnon, B 9TOM Cly4ae NOMOIEHHE BOMHLL OyzeT
HAHMEHBHIAM, -

Tenepb Mbl nepefi€M K paccMOTPEHMIO Bonpoca 0 pacnpOCTpaHeHw
BOJH B ()ePPOMAFHMTHO Cpele NPH HAMMYMHM [OCTOHHHOTO. MATHUTHOTO
nons. OCHOBHO! HEJBI0 STOTO PACCMOTPSHUMA SBAAETCH KOMXYECTREHHAR
OLEHKA yIJa MOBOPOTA IVIOCKOCTH nonﬂpnaauun pacrpocTpansoutefics
B ‘deppoMarHeTuke BOMHEL ‘

3. Pacnpocrpanenne poan B GeppomMarHuTHONR cpene
‘PaidcMOTpHM  pacipocTpaHeHde UIOCKOR -BOJHE B eppoMarHUTHOR
cpene (cpeppme) HAMArHvueHHofi B ONpeAciSHHOM HampasieHuun JoO
HachlueHns, Ecim npene6peds norepaMy (MATHHTHBIMU M JIHSJEKTpUYE-
-CKMMH), TO MH JOMKHBE -OyNeM MCXOBWTH U3 YpaBHeHUs JIBAMCHND
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«mvHa, samacannoro B dopue (11 1)

O = [MH] p,

1 FIOMOHIBIO KOTOPOTO W YCTAHABAWBACTCH CBA3bD MEWAY MArHUTHOH
MHIYKuMe# ¥ HaUPMKEHHOCTHIO MACHUTHOTO TOAZ B deppovariuTHOl
cpese, HaMarAudeHHOW NO Hachiuenus, HToOh  yCTAHOBMTL 3Ty CBiA3b,
WPEATIONOMHM, UTO B OecKonevxo} @eppowammﬂon cpeae, Kotopa
f0ABEPraeTca MeHCTBHIO [OCTOSHHOTO MarautHoro nomst H,, pacrpo-
CTpaHgeTCs BomHa, T. e. JeficTyer nepemennoe nore h=H—H,.
Fcan nepeMeHHLE COCTABMAIONIME HAMATHMUYeHms OO0O3HAYHTH 4epes fil,
TO MBI CMOMeM HamucaTh, uro m =M —M,, rne M, — navaranuenne
cpexnl B OTCyTCcTBMe mepemensoro nomd. [loxcrasms s (IL 1) snavenus
M=m-M, » H=h-{H,, wa nonyuuu (u1s rapmoHuveckod sabu-
cumoctn M oT Bpemenn);

lom, == g (my H,— M, hy):_
immy:—‘ P‘{)Y(Mz h’x“ m, Hz); (11‘8) .
iwnt, =0 '

(ubl mpeHeSperaM B 9TOM YDIBHEHHHM MDOM3BENSHMEM MANBIX BEIHYHH
h u m, nockombky || <€H,).

Paspemas 9Ty CUCTeMY OTHOCHTEIBHO #7, K mm,, TOMy4uM:
\ _
y . *HO:KZ_Mz H, — oy M;,
T WvHI—e F worHy—wz Y
. (.9
po 12 M H )

: ; o 0TM,
m,—=——y—— o ——— R i — VA p
y u%szi——wz )'+ 3721-13_[,)2 x

YToOH HaliTH MEPEMEHHYIO COCTABMIIOUIYI0 MAarHATHOR HHAYKuuu b,
HaM OCTaércd NOACTABUTH B ypasHenuwe aag b = (B~} m)p, sHaueHus
- cocrapmouux M us (I.9). 1o madr:

b, =yph, — zkhy,,]

b, = ph, -+ ikt,, | O (IL10)
bz = l"‘Okz, . X
rne ‘
BB —0 kg My
o pgitHi—ot Tt R~ =+ M )*"0- (L. 11)

Takum oOpazowm, ypaesesns (II. 10) u (IL 11) ycranarnmsaior. cBssb
MEeXKAY NePEMEHHBIMY COCTABIAIOMMY MATHATHOH MHAYKIMH W HaNDMKEH-
HOCTbI0 MArHHTHOTO TOAA B (HeppPOMATHMTHOM Cpelle, HAMATHHUEHHOH AO
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HaCBIEHNS, UPH yCIOBHH, YTO NOTEPH B CPefe OTCyTCTRYyloT. [l yqém'
TOTePb HA/l0 BBECTH B OCHOBHOE ypasHenue (II. 1) nonomimTessHbil uieH,
YMEHBUIAMOUTHA IHEPTHIO NPENEeCCHOHHOTO ABMIKEHNA SAeKTpOHa.

Ecin wucnonmssoBate 310T uieH B Qopme, nupeasomenuoit Jlaumay
1 Jlupumuenm *4, ;to mpt BMecto (11 1) nonquM'

I [MH]py — 1 [ MH]] (1. 1)

rae 8 — koaddunuenr, xapaKTepnsonmuﬂ 3aTYXaHHe W OupejessieMbId
IKCIEPUMEHTATBHHIM NYTEM M3 IUHPUHE DPEe30HAHCHOH KPUBOH HOrJOE-
una, Hampumep, 20 mna  cayuas deppomarnetuka NiOFe,O3 (deppur
nuKenn) chepuyeckoil GopMe Ha uyacrtore 24000 Mey & =4,5-10—3,
Ecan pemrath ypashenue (11 1;) B TOM ke npuGamienun, 4TO W ypas-
nenue (1L 1), To M cnoBa nonyunm cucremy (II.10), B xoTopo#i Jums
@ Uk OyAYT BHpaxaTbes Oofdee CAOKHBIME (DopMYydamu.
ITH Qopuyel UMeWT Caexyiommi Buj 2%

, p=p —ip”, b=k —ik", (I1. 12)
npuqéM

___1+

[Ho P HL (480 — o?] [p3 M, 12H (1 4-32)] —f“QP-oMz w82 H,

1,13,
(K212 H2 (11 17) — w2|2+ 4?22 H2 o2 (11131
" M. ~5 2.2 12 (1 4 82) L. 2
B 2#0 22"{0“’ [FL()'Y 42 -+ )‘f“"]Z - (11-132)
P [ud 2 HL (1 -+ 8 — 2] -+ dw2y282 HY pd
B s Moye [pdv? HI(148) — o2 (1L 13
b [ HI( 8 — w2 derst 2T o
kr 2uf M, 02 H

o 1. 13
b [eHE () - wl] P darptt 1 o) AL 18

Jlerko smmers, uro (II. 12) u (IL 18) mepexomar s (1L 11), ecau npe-
nefpeyp TOTePAMH, T. e, HOMOMHTb 8==0. .

Yrobpl pemuTh 33524y O pacnpOCTpaHeHm niocko#l BoaHu B dep-
pPOMATHMTHOM Cpelle, HaM, OUEBHAHO, HEOOXOAMMO HAHTH TaKoe pemie-
Hue ypaphenuii MakcBeasna, KOTOpOe He NPOTHBOPEUWIO Obl COOTHCINE-
nusm (II. 10) » B xotopom cocrasismoune Toas b, h E, D 6o upo-
HOPUUOHANBHE eiwi—Tz,

Jasg mpocTOTH BHIKAANOK Mbi £Pa3y ke paccmannBaeM PAKTHISCKH
BaXHBH Ciiyyal, KOrJZa BOMHA DAcHPOCTPAHAETCH HO OCH. 2, T. €. BAOML
MOCTOSHHOIO MarHuTHOro mosd. Mckmouus w3 }{I_)aBH.e_HHK Maxcpeana,
3aNMCHIBAGMBIX B BUJe

oD .
rot E= — ob

éz‘, rOth-—"‘-——a—[, .
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E v D (vl cunraem, uto D=cE}), nomyumm:

d%b

Vih=ezs.

(IL. 14y

3ameTuM, 4TO & — KOMIUIEKCHas JH9JeKTpHyecKas NPOHHUAEMOCTh Cpe-
au. Tosaras h=hgei*=T2, b=Dbye!T2 mp nomyunm:
— I"hy =02 b,. (I 15y

IMoactasuB Temepb BMecTO Beauuunbi b, eé€ snavenns n3 (I 10), npn-
ZEM K CHCTeMe ypaBHeHuil CIeAYIOMIEro BHAA:

Ry, — ikh, ) ole=— —T12h '
(ph‘”’ ) S _ T } (IL. 16)
(P‘ 0y+ lkhO.\—) 0% = — hy'
Cucrema (II. 16) moxeT GHTL yAOBAETBOPEHa, €CIW IIOJOKHTD!
‘ By =ik, (L 17y

Buecte ¢ TeM ypassenue (II. 17) yxaseBaeT Ha TO, UTO BOJNHA MMEET KPy-
rOBYIO NOMAPHM3ANNIO, TIPHYEM BEpXHMH 3HAK OTHOCHTCA K BOJHE, IMOJI-
PU30BaHHOH 1O KPyIy B HAaNOpaBieHHH MO YaCOBOH CTpeJKe, eciid CMOT-
perh BEOAL [MOCTOAHHOrO ~ MATHHTHOTO HoAf (NPaBOMOMAPU3OBAHHAL
Bonna); HUKHUH 3HAK COOTBETCTBYET JeBONOJNIpH30BaHHOH Boane. Ilo-
crosinnag pacnpoctpaunenus coraacuo (II. 16) u (1L 17) Gyxer papna:

Mi=io} e (p=k). (11. 18

Takum o6GpasoM, IIOCKas BOJAHA, PACHPOCTPAHAIONLAACH B (EPPOMATHAT-
HOH cpelle B HanpaBleHu# NOCTOSHHOrO MATHUTHOrO- NOJ, pacHajaercd
Ha JBe BOJHB KpDYToBofl TNOJAPH3AUMM, WMEIOIIE Pa3/WyHLIE MOCTOSH-
HHle pacupocTpaneHus. MOXHO 1MOKa3aTh, 9TO €CIH IJOCKAA BOJMHA Pac-:
npoctTpangeTcs 1oZ yraoM 0 ¥ HaupapieHuI0 CHIOBBIX JIHHH TIOCTORH-
HOTO MarHuTHOTO noast F7,, 10 B 3ToM oOleM Ciydae OHa pacnagaercs
Ha JBe SIUIANTHYECKH NONSPU3OBAHHHE BOJMHBL, KOTOPHE pacmpocTpa-
HAIOTCA C Pa3NUuYHEIMA CcKopocTamu. [lpu oTCyTCTBMM TOTEPL MOCTOSH~
HEle DACOPOCTPaHEHHst ABYX VIOMSHYTHIX BOJH ' BBIpawawtcd dop-
Myaoi ¢

& Msin2 8- 2p + /M2 sint 6 - 42 cos?
2 » >
L 1) sinzo-1
(!‘0 1 }sin28-f

. 2. 2
rAe Af YROGCTBA BalHCH NOSOMEHO P (:? — ‘ui‘* %) =M.
’ ({]

Ty=io , (1L 19)
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) T L “ L T
B ciyvae e=—2— Mbl HMEEM JIBE€ JMHEHHO IIOJEIPU30OBAHHLIE BOJHBI, (10~
CTOAHHBIE PACHPOCTPAHEHHS KOTOPHIX DPABHHL '
; ‘

T_=io Vg, Tp=io ‘/ (). (IL. 19a)

9tu dopMyaHl YKA3HIBAIOT HA MIBECTHOS SBICHHE ABOMHOTO Ayue-
npenomneﬂm B cpele, Haxoaulefics nHoX BO2IeHCTBH2M IOCTOSHHOT'O
MarHuTHOro noms (asieHue Korrona-MyToHa). 3HaK MHHYC OTHOCHTTH
K OOLIKHOBEHHOM BOJHE, 3HAK IUIOC — K HeOOBIKHOBEHHOM. o

B cayuse §=0 wm §=T noiyuuM, XaK yKasHBajioCh BHIIE, nBe
BOJTHBI prmBou HOJAPH3ALMH C IOCTOFHHBIMM DACIPOCTPAHEHHS

I‘_i_::zw]/s(pa—{—k) u I'_ |/s(p—-) (1L 196)

B q)opmynax (II 19) npoTepu He YUYHTHBAIOTCY H 3HAYEHHS (. M B Haxo .
Gpath ‘us coornomenns (II. 11).

Bepnémcs k uccienopadmo ¢opyynst (1. 18), T. e, obmiero cayuas
PACHPOCTpAHenys BOAHL BAOJL HATPABNCHME MArHWTHOTO NOJMZ HPKH Ha-
Jquu frotepn, Ilpexae Bcero uul oTMeTuM, uTo 3(dexTHBHA MArHUT-
Hag TPOHMIAEMOCTh XN/ BOJH = KPYroBofl TOMSPH3AUMM  ONpeNeHeTcs
BeJIMUHHON ~p 2= &, KOTOpast BO/MM3M pe30HAHCA MeHseTCd B IHPOKHX
npefenax. [las mampuefimiero yROOHO PpasiefuTb BEUIECTBEHHYIO ¥ MHH-
myro wacti ypashenns (f1.'18). Ilostomy MEl mozoxuv, uro

P:i: =lo V(P = R)e =Py - o (I1.20)
Ot{eBMnHO §+ XaPAKTEPU3YET 3aTyXaHWe BOJHH, a4 dy — e ¢aso-

Byio - ckopoets. Pemas ypasmesme (I1.20) orsocuremsHo o u f§, mu
MOy 4¥M: : : :

ap=o )/ EEO Y TeR, G s, L1 g batg b, (1.21)

S VS : _ = -
Br=o V QL%’Z—)-E—I/V%’@ By G-1g70, — 1—tg d,tg 8, (I1.22)

nae s yROG6CTBa 3amuch nosoxmero 4tg 3 -tgd, (1-4-tg?d,)=0G

3nech

L, 14 + kll . E” . ,’ ‘
tg BM-:}%“—EW; tgd, =53 e==¢’ —i”. - (I1.23)
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Mér'phceMoTpiM BA BHPOMKIEHHHIX CyUas ‘opmy (II‘ 21) u (1L 22),
TIOCKOABKY WCCAEIORAHWE WX B OOGWIEM BUIE - He' npeJLCTaBmeTcn BO3-
“MOMCHBIM,

B mepsoM Ciyuae 23 qpezmonar'aeTc;I, YTO “MATHWTHHE NOTepH Tpe-
HeOpexumo Mans, T. e, tgd, =~ 0. Jro AonywleHHe MOmeT GHTL CIpa-
BEAIMBBIM, KOrja uacToTa (heppOMarHYTHOTO PE30HAHCA BHAYUTEALHO
"-CABMHYTA OTHOCHTEMbHO YACTOTHl PACTIPOCTPAHSIOMIEHCA BOJHB, TaK KakK
“OCHOBHAA tocTaBmeouJ,aﬁ MarHHTHBX HOTEPh OGYCIOBICHA MMEHHO SBJe-
HueM q)eppc)MaanTHoro pesoHanca. Jpyrue (akrtoph, HAIpUMED, pe-
IAKCAUNSA TAHHL ~ NOMCHOB, Talke YBRAMUHBAIOT MArHHTHHE IOTEpH,
HO'! i+ QJeppOMarHeTnK HAMArHuueH 10 Hacumeﬁnﬂ, TO pOJb 3ITHUX
<haRrdpon 'sRauiTensHO CHMKaeTCA.

Wtak, ecin monoxutbh tgd,==0, TO MH DOJYYHM:

TR S
“i:‘”l/(‘&:ﬁ—)“ ]/Vl—ktg?onﬂ‘—1f (II.?lg)

L, 5, —o V(pr —_{:2]3’)3’ I/V@_tg—ga: 1, (11. 222)

HIn

e m=o V'.f‘_2+.f_' V=%, (i1. 216)
e Bi_w]/isl—s Vi =F, (11. 226)

e

le|=V &2 e

IR

Tipn npoxoxaennu Bonno#t B QeppomarnutTHOM cpege myTH / MIOCKOCTH
HOPU3AI M BOMHEL HOBepHéTCH Ha. yrox:

—VETEL 02)
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Ecmi, Kkpome:Toro, ®: wpea, 10, noxcrapaas us (1L 13) - wma - (I 11)
"B ypasuenue (I.2a) 3mauenus

¥

r kBt M
%1 n _;__P‘O ZT,

) ©

FI®

Oy YKM:

LI L%"t—e—[]/l **oM"Y ]/1+“°M”]. (1.26)

YuuThiBag, 4T0 HachlieHHe (EPPUTOB [POHCXONUT NPHOIUBHTEIBHO NPH
peM,=0,2 86/42 (at0 cootsercTayer 2000 raycc), nomyunM AAg. €aH-
THMETPOBHX BOJH 23

wMy 0,2-1,78-101
coz < 2. 1000 T 0,567.

B 9TOM MPHOIMKEHHU:

1 [ejd¢' o
_ ‘P = 20 V Qj(_)- POMzT (I‘ 23)
HAR
4 _ 1,78.1012 HE 180
I77 2.3.108- Y2 g poM, 2=

~120]/‘€1+E' M2 )

Hanpumep, Ans ¢ = 15¢y; ¢” =0; p,M, =0,1 %52 (47 M ,=1000 raycc}
v ‘

noayuny. - = 65 epadjcm. CyuIeCTBEHHO OTMETHTH, UTO- B.IIPEASAAX
NPUBEIEHHBIX NPUOMKEHNH BPALIEHUE IUIOCKOCTH NOJSIPH3ALMH He 33~
BUCHT OT YaCTOTH, 4TO BuAHO w3 opmynsl (I.28).

ViccaenyeM HeCKOJBKO MOApOGHee Cayyaif, KOrja OTCYTCTBYIOT Mar-
HUTHHe noTepH, T. e. d,=0. Torma u3 ¢opuyas (1. 226) nomyunm:

.=V eoqq (v - %) Wit S
—_— 1 ‘ N
n_=V eypp (@ — &) T (11. 25¥

M8 = (6] ).
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Tockonexy 8,==0, mbl nattngm us (II. 11)

L + poMy Y (o7 H z 4= 0]
B0 B — o

W HONYYAM. :

— wMyy 1
e V%M’ l/1 T i potH ;= 3 gy

E-"OM 1
n_=Vs atbd)]/ I+ woVH, o e

Tpaduueckn ny ¥ #_B 3aBUCHMOCTH OT @ IpeACTaBAeHH Ha puc, 3,
#3 KOTOPOTO CleAyeT NOBOJABHO INPHUMEYATENbHWH 32KOH W3MEHEHWS N0-
KazaTend NPEOMICHHA Ay IS : n_pny
TIPABONOJAPU30BAHHOH - BOJIHEL.
B HekoTopo# 00JaCTH YacTOT ®
noKasatedb NpeJoMIeHUd A4
CTAHOBHTCA YMCTC MHUMBIM, YTO
-03HayaeT NpekpalieHue Ipo-
mecca pacnpocTpaHeHus (aHa-
JIOTMYHO TOMY, 4TO HMeeT Me-
/€TO B NpPEAENbHOM BOJMHOBOZE).
B artolt obiactu mpasonoJsEpH-
:30BaHHafd BOJHA CHJBHO IIOIVIO-
maeTcd, YTo KacaeTcs nokasa-
“TeJid - NIPEJOMJICHUS  JIgBOLIOJS~
‘pU30B3HHOH BOJHH, TO IIpK
YBEAHUEHHH YaCTOTH. ® OH Puc. 3.

"MEJJICHHO YMeHBIIaeTCH.

Jlerko BuieTb, 4YTO BpaUIeHHE IWIOCKOCTH MOJPU3ALLMY, IIPOIIOPILAO-
HanbHoe (A — ny), MMeeT NpH O > ®; MOJOKUTENbHHH 3HAK, a Npn
@ < wy — oTpuuarespuui, Tor vacTHR cnydall ® 33> @pes, KOTODHIH
Mbl pacemoTpesnu Beimte (opmyna (1. 28)), cpasy me moxyuaercs u3 cop-
mya (Il 26). Jlaa storo ciiyuas MOXKHO TaKie OLEHHTDH IOBEJEHHME IOKa-
3atens satyxanus By, Iedcreutednbo, cpashusas ¢opmyan (II.226) un
(11.216), mbl MOMeM HmPHATH K 3aKMOYEHUIO, YTO rpaduK Ha puc. 3 Oy-
JieT XapaKTeDU30BaTh TakKie 3aBHCUMOCTb ﬁi OT 4acTOTHI,

Takum 06pa3zoM norJoieHxe NPaBoONONAPU30BAHHON BOJHEL PaCTET € yac-
TOTOR ® JO Tex fop, moKa © < ®pes; NPH AanbHefileM yBeluueHUW Ya-
CTOTHl 3T4d BOJHA BOOOWle He pacnpocTpaHseTcd, 3aTeM [pu 4acToTe
o = oy -}, M,y BOHA CHOBa HAUHHAET INPOXOAUTH, NPHUEM TOTEPH

(11. 26)

[ ——
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MEeJJICHHO HApacTaloT 'C MacToToil, JleBOMOMAPH3OBaHHAS ‘BOMHA-RAGOILE
He' pearupyeT Ha ABieHHe (EPPOMATHHTHOTO DE3OHAHCA M MOTJOLIEHHE:
e MeJJIEHHO YMeMbIIAeTCsd C POCTOM YaCTOTHL. ‘

Crenyer 0co60 MNOKYEPKHYTH, . 4TO : PHC..3. yKaBbIBaeT H3MEHEHHE"
NOKasaTels '~ [PeJOMAeHYs BCJAEACTBYUEe H3MeHeHus 5(P(deKTHBHOR MArHHT--
HOH MPOHMLAEMOCTH. 3aBUCHMOCTh e JUNIEKTPHUECKOH I[IPOHMILAEMO-
CTH OT YACTOTH Ha PUC. 3 He YUMTHBAGTCH, T. €. NPEANoNaraercd, HTo:
© AMANEKTPUYeCKas [POHUIIAEMOCTb He 3aBMCHUT OT 4acTOTH, '

B cayuae, KOrja HMEIOTCI TONBKO MAarHWTHME MOTePH, HOpMyiby
IUl TIOCTOAHHOK pacnpocrpaﬂeﬂnﬂ ¥ TIOKA3ATelA 3aTyXaHusd HMET Ciie-
JIy}oumﬁ BUI: '

-—m]/(””’k’) CVVitesn+, (. 27y
i:ml/(i’.—:t;_lki]/}/l—}-tgzﬁm—l (uvzs)

ci:m]/srl_"_il;‘ﬁ', (20
=)/

pe = ok e =V ey + (xL” =+ k")Q

Torna 10Ka3aTeJb TpeJoMieHus Gyxet paBeH R

ni=]/e'f*_"i;if. ]/ 1+]/1+<','i’;:'> 1/_ (n 31}«

rae p/, B, p”, B” OHpeIl,e.TIHIOTCH 1o cbopmynaw (II 13) he
. l/ + kll . 1
n-_—.]/—-e' : 1 ]/1 ) II. 32
+ IPRRALE l/ + \-acpds+ ‘I/EOP' ( )
Anpnqu Popp+=p =k . . N 7 ”': .
ECJm HOACTaBHTH U3 (II 13) 3HaueHms 1° U k’ “TO nonylmM

' . <1 m>2<1'v+m‘)’ ;'232'32 /
poityy N o) e/ 205
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. . HOMZT ' )
Ina nByx sHavenmil ——— (cooTBeTCTBYIOIIMX OONACTH CAHTH-
MeTPOBEIX BOMH) Ha puc, 4 ¥ 5 TIOCTPOEHH BABUCHUMOCTH [oppt OF

Mag:
3

2

11

-1

#ly g
[

Puc. 4.

- . , . -
g ITH KpUBHE HMET Takyl Ke dopmy, Kak u Ha. puc. 3, 3a
‘McKmoueHreM 00MacTd  Pe30HaHCa, DOCKONBKY OHM YUMTHIBAIOT 34aTyXa-
HUE BCIEACTBHE MarHHTHHIX Toteps (8 #£ Q). -
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Ha puc. 5 moxasano Takuie B YMEHBUICHHOM BUAe DAINUTME ¢opMet
KpUBMX Iy pasnmunbix 8. TaGmuua III xapakTepusyer BidsHHe & Ha
KpHBHie, NpEACTABJeHHHE HA puc. 4 1 5.

Hogps
-3
-2
-1
-7

G<d

g T

g1 g2 93 95 g8 1

Puc. 5.

Kax puzuo us Tabmumsl, ysequuesue & B CTO pas BAMSET 32METHO
42 MOTEpH TOMbKO B 06GNACTH (PEpPOMATHHTHOrO pesoHaHca;

Kax ciexyer us dopmyms (1L 33), mokasarelb NpeIOMICHN nponop-
AMOHANEH KODHIO U3 {app. | paduuecky 372 3ABMCHMOCTD TOKa3aHa Ha
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puc. 6, npUudM TNO OCH OPIAMHAT OTJONEHA BeMMuWHa, MPOTIOPIHOHAIb-
Had moxasatemo npenowienud, OObicHeHde XoNa KPUBHIX OHUIO yKe
HAMH JaHO IPK® paccmoTpeHun puc. 3. Jlo6aBuM TOJMBKO, HTO MOBOPOT

M
WIOCKOCTH TOMPHU3ANMH YBCAUUUBACTCH C POCTOM —3;1 Ang  LaHHOroO

LY VXY
’,—5
It
I l6
! My
H mm—r— T__p’ﬁ?
My

e P

Puc. 6.

@ .
OTHOLIEHYH ;). 910 merxo BuAeTh u3 puc. 6. I'padmkm puc. 3, 4,
0 ;

5, 6 XAIOT BO3MOKHOCTb MPOCTO OGBACHUTH SKCHEPHMEHTAIBHEIE PE3YJib-
TATH, NpuBENEHHHE B padore Xoraua 23, 5

4. IRcnepuUMeHTAaAbHEE pe3yabTATH

MaruuTHOS | BpalieHde IVIOCKOCTH MOJgPU3alUMM  HAa: caH’rnMeTﬁxomx
BOMHAX ObIO HCCASNOBAHO AT CAyYAs PACIPOCTPAHEHHUS BOJiH B BOMHO-
gorme. OTMETHM, UTO MIJf BOIHOBOJOB UINOWEHHAT BHIIZ Teopusa OyAET
CIpaBes/iuBa TOIbKO NpudIAXEHHO. Ornako  WCCAeZOBIHHE MATHHTHOIO
BpAISHUS IWIOCKOCTY MOMAPM3AUKM  JAd Clydasd Kpyraoro BOJAHOBOMA 28
ngokasano, 4To (popMysa mad 0OBOPOTA nndcxocm NONIAPA3ALUHN OTJH-
yaeTcst OT TOH e $OpMyE B Clydae CBOOOZHOrO MPOCTPAHCTBA JIAMIb
HOCTOSEHBIM MHOKUTENEM, XdPAKTEDUIYIOUMM THUIl BOJHEL B BOIHOBOE.

CxeMa - MCIHITATEJLHOM KaMepnl XadHa Ha puc. 7. Opun u3 npiavo-
YTOMBHEIX: BONHOBOMOB YKPEIIEH TaKuM 00pazoM, 94TO €r0 MOWHO I10BO-
pauuBaTh OTHOCHUTRJIBbHO HpOROJBHOH och. $epputoBble HWIHHADL, MOX~
Jexcanie MCCASHOBAHMIO, NMOMEILAIOTCE B Cepeiuie KPYraoro.BOTHOZOAA.

Kpoue uamMepenus NoBOPOTa MIOCKOCTH MOMIPA3ALMY U3MEPLTACH TOTEPH
OyTéM cpaBHeHud MepelaBaeMblX MOUIHOCTeH NPy HAMAYMM K OTCYTCTBHH
¢eppuTOBOro  1WJIMHADA. DAMAOTHYHOCTL  pacipocTpangouieiicd BOJHH
onpejensdaach . MyTEM CDaBHEHNA MOUIHOCTEH, IepeidBAeMBIX B CIy4asX,
KOrAa NpPAMOYTONbHEI BOJMHOBOM €O CTOPOHBI ASTEKTOPA OBl TIOBEPHY'T
B IIOAOKEHHEe MAKCUMaNbHOM W MUHKMMAJAbLHOH Iepefqau.
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Ha puc. 8 rnoxasaHa 3aBHCHMOCTH BPAUIEHHA TIOCKOCTH HONAPA3AILIN
" BOJHHL OT HAUPMUEHHOCTH NPWIONKEHHOTO MATHUTHOIO NOJS AJd. Maprap-
1eBO-IIMHKOBOrO. depputa B BHIE TOHKOIO JHCKA, B

3

Bpawomwaaes

Hamyuina &g cosdorus
MOSHUTIHD20 NOAT™

[lracmunra Gng
no2nowjenus 8epimuKaIEHG~
nOATPUIDBAHHOY 604HY

Mrocmunxe dig no2souerus
20DUSOHMAIBHO ~ 11079 Di306A H~
: HOU  BoaHb .

Puc. 7.

3uaueHnd IOCTOAHHOrO MACHMTHOIO - TOAT  TaKOBH, UTO @ 3>
(cm. puc. 6). Cnenosatesbio, B 9TOM Cayyae CHpaBeliuBa NPUOMAKEH-
nas dopmyana (1. 2r). Heiicreu-

tenpio, mopctasaza B (L. 2r) . Gaped

n3Mepennbie sHavenns ¢’ = 17s,  ugleS2 IS

E”"‘ Ae L 85_ ) A"—O__C w0}
=24z, P‘)M%a«:- 0,15M2 , 120 77 ]

MEL Hai1EM —‘ji =121 zpad/cx, 0 /

4TO MOMHOCTHIO COOTBETCTBYET & /

vaMepenHEiM  3uauenuaM yraa 0% /

nosopora (123°). 40 ,
[pu pansuediiem ysednde- 20 /

HUML MTHATHOTO MO Kpubass '/ 7 L

puc. 8 momkHA NOHTH BBEDX, 7 w0 W B0 w250

TaK KaK Mbl 6y eM TPUOIAIKATE H apemed

cqd K 4actore (peppOMArHHTHO- Prc. §

ro pe3oHanca; 3TO COBIaAaeT
C TEODETHUCCKUMH KDHUBBLIMU

puc.,. 6. <YBS.TIH'—I€HI/IB “MarddTHOTO -~ IOJd  COOTBETCTBYELT HepPeMeuleHitiQ

. ‘ * ® o oo
#a puc, 6 B oOnacTH 3HaueHui ~>1 cnpasa HaJIeBO.) HeficrBuTe -
HO, KpuBkle2® puc.. O MOATBEPHKAAIOT STO NPEAHOJOMEHHE,

5%
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Popmyna (I.2r) ykaswsaeT TakKe HA HE3ABHCHMOCTH BPAUIEHHS OT
uacTOTh,. Kpusas puc. 10 moprsepmiaeT 3TO TOMBKO YACTHYUHO, IMO-
CKOJBKY DPA3HOCTb YACTOT JuIsl JBYX Wavepenuil Obia B3AT4 OHCHb Ma-
a0l (270 Mey). :

¢ epad
. T A K 4t Myae re
L T T T T T T
2l 1 MaDFe,; 895
o L_ 2. Mg0 (AL,0)q,(Fe;0ggg 770 /

3. MgD (Alz(.)g)qz F9203)03 540
it P— 4 Mg A1203)05(Fe203)o7 325 %
16 |— 9. MgD(ALD) O,AFEZUS]U,B 54 ;
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J 4400 800 1200 1600 2008 2400 N
Hspemed .
Puc. 10.

BaTyxamte B (leppuTe MEHSETCH B IMMDOKAX Npelelax B 3aBHCHMO-
¢ru OT MaTepuana. JLif  TOTO 2KE MAPraHileBO-UMHKOBOTO - (epputa oc-
HOBHBIE TOTePH OOYCJOBIEHH KOMIVIEKCHOH JIMSMEKTPHISCKOH MponHuae-
MOETED. “ToNbke B obmacty, Gauskoil K (DepPOMATHHTHOMY DPE3OHAHCY,
MATHWTHBIE [OTEPY: PE3KO BOSPACTAIOT 3a CUYET NOTJIOMIEHNS IPABONONI-
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pU3OBAHHOH BOJHEL. DTH MACHUTHEIE TOTEPH MOMHO yHeCTb, €CHU NyTEM
¥i3MepeHus SIMITAYHOCTH PACHPOCTpPaHAiolielicd BOJHL BEHUHCHRTH-Pas-

HOCTD MENIY NOrJOHICHUEMM [ipaBC- #“ JACBOUOARPUASOBAHHLIX BOJH, Sﬁ-‘

METHM, YTO DUUIMNTHYHOCTb BOMHEL, Opoxondmefi uepes ¢eppur, o0yc-
AOBJEeHd, TIaBHHIM 00pasoM, fBneHMeM (DeppOMArHMTHOTO pe3OHanca, T. €.
HEOJVHAKOBLIM [OTJIOIIEHHEM JBYY SO, nompmsosaﬂﬂmx no  Kpyry
B NPOTHBONOJOMXHBEIX HAMNpPABJICHHASX.

PegyapTaThl, NO/MyuYeHHbE [ MapraHUEBO-IHHKOBOrO q)eppma Ta-
KuM CHOCOGOM, INOKasaHel Ha puc. 11. 3ToT rpaduk noxrsepxiaeT

% 24

8 1
8 20 /
ISR

'§ S /5
S 3 72 v

S g >4

S g

NI o 5

g ‘g ? 2 /d’

§ 2 4 5 o ]

] 0 e '0//;’

§ g 8o 800 20 3200 W00

H spemed ~ -

Puc. 11. A

BLICK43aHHOE HaMH TIPH PacCMOTPEHHM KpuBOH puc. 8 3ameuanue
0 BenuUWHEe MACHATHOTO 1074, COOTBETCTRYIOUIErO  PeSOHAHCHOH
yacroTe.

Tlpu nmaibHefiuleM YBEJIMYCHHM MarHHTHOTO NONA KpuBas puc. 11
GyneT clenoBaTh (GopMe KDHBOH DE3OHAHCHOTO MOTHAOIIEHUS.

[pusengm em@ omun rpaduk (puc. 12), orHocampmiies kx deppury
«Peppamux G» 2%, xorophil 06IamAET OUYEHL MAMLIMHA | HM3VIEKTPUUECKIMA
NOTEPAMH, HO BH3HBAeT OONBINOE TOTJOLIEHHE HA 4acToTe 35000 Mey
' BCINCTBUE MATHUTHBIX TOTepb. C ueM CBS3aHB STH NOTEPH, MOKHO!
ONPENeNHTh SKCHEPUMEHTANLHO. JIeHCTBATENbHO, €CAH NOTEPH CBASAHBI,
¢ pejaKcauvel rpanui JOMEHOB, TO OHW OIMHAKOBO BJIMSIOT HA NPABO- K
JEBONONAPH3OBAHKbE BOMHE. ECIM Ke NOTeps CBZ3aHE ¢ (eppOMarHHT-
HBIM De3OHAHCOM, TO HOTJONIAeTCA NPABONOJRPUIOBAnNAT BOAHA. ‘

Puc, 12 wmmocTpupyeT BHCKAasaHHOe nonowenne, [lpw yBemdue-
HHH MarHUTHOTO NOJd TIOTJOMEHHE JIEBONOJRPH30BAHHOH BOJHE OHICH
TPO TajZaeT M MDY HACHULEHMH OHO HCuesaiome Mano. Iloruomenue
)Ke  TPABONOJAPH3OBAHHOK BOJMHBI CHAWAla - HECKOABKO = IagdeT, ~Tak
KaK YMEHBINAIOTCT TOTePd, CBR3AHHBIE C pelakCanyell CPaHuL,  JoMe-
HOB, a 3aTeM NOTJONIEHHE OHICTPO PAacTET; STOT POCT, OUEBHIHO, MOKHO
06’bFCHI/ITb npubmvKenuen K o0nacT (HeppoMarsUTHOTO Pe3oHaHca.

Pan apyrux sxcnepuMeHTalbHBIX JAHHBEIX %3, MOJyUeHHBIX JJs HEKO-:
TOpbix (eppatoB Ha uactote 9000 Mey, npuBendn B TaBmme IV
(cm. cTp. 230). -
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cTadanmwa IV
18y jemdle LR | Eeud
; . . | Pasmepnt Bea |5 | E ;g\ a E g2s
_Marepuan (nanga X aua- | E° E SH 8 g, E a 5=
R were) | Ehg BT D EE%) 58 | gEC
‘ En S AEE f8n] ®E | SEE
- Maprauneso-uus- | 0,447 X 2,28 0 0 10,0 50 —
KOBbIH (leppurt: . ( 2451 15,6 | 10,3 - 50 - —
MnyZn,_Fe,0, 490 | 33,5 | 10,0 23,2 | —
735 58,21 9,2 15,0 -—
980 | 81,6 9,1 12,1 —_—
1225 1 107 | 9,2 10,9 —
1470 | 120 10 10,4 —
1715 | 125 i1 9,3 —
o 1950 | 123 11,2 9,0 | —
2206 | 121 11,3 7,7 —
2450 | 123 | 11.4 6.6 | —
2605 | — | 12,4 50 | —
2010 | — | 13.0 3,7 1 —
3185 { — — 3,0 —
3675 | — — 1,4 —
Ni,Zn,_:Fe,O 1,36 2,28 . 0 0 0,8 40 —
T 25| 25 | 109 | =40 | —
490 | 44 2,7 ~A40 -
735 56 2:9 | ~40 —
930 | 61 2,7 40 —
1225 | 68 2,8 —
1715 82 3,33 —
1950 | 85 4,9 : —
2450 | 118 7,3 0,8 -
Peppamux A 2,54 % 0,635 0 0 1,1 | >50 0,7
. 245 | 34,91 0,8 >50 0,3
| 490 43,71( 0,8 >50 0,3
735 48,31 0,8 | >80 0,3
980 | 51,11 1,0 | >50 0,4
1225 1 54,0 | 1,1 >50 —_
1715 | 57,0 | 1,1 >50 —
1960 | 60,0 1,9 >80 0,4
2450 1 63,0 | 3,0 35 —
2695 | 24,2 | 3.7 — —
Peppamux G 1,77 X 2,28 0 0 28,2 >30 —
S ) ) 2451 38 21,4 3,0 —
' 490 | 77 16,7 7,6 —
735 | 124 12,4 2,1 —_—
9301157 . | 9,9 1,4 —
1225 | 170 7,7 0,7 | —
1470 | 180 6,0 0,7 —_
3430 | ¢. p. 7,1 ] 0,0 —
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OchoBHEle BHBOAH, KOTODHE MOXHO CIEJaTh M3 JAHHHIX TaGALH,
crefyiouye: ‘ ‘

1. Tlotepu B ¢eppurax, KaK OPABHIC, 3HAYUTENbHH, MHHHMAIbLHEMY
notepamn oGramaer matepuan «Peppamux A» (0,8 95).

¢ zpad
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: H spemed
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e L

‘2. B obnacty, He 6ausKo# X deppoMarHUTHOMY pesOHaHCy, BO.JHa
UPHMEPH] JIMHEHHO-ONAPU30BAHHAY (SNTHIHOCTD BEJHKa).

3. TMoBOPOT MIOCKOCTH NOMAPH3ALKE BO BCEX deppuTax u3MepgeTC:
HECATKAMHA TPAiyCOB HA CAHTUMETP AIVMHH IIyTH, T. €. AOCTATOUHO BEJHK,

4. B H3NOWEHHHIX ONBITAX, NOBUIUMOMY, HE HCCIEHOBANOCH BiMSHHS
opyer 06pasua Ha mnoTepn. Buecte ¢ Tem caedyer 0XUAATH, 4TO 3TO
BINSHUE OyNeT BHAUMTENbHBIM, NOCKOMBKY OT (hOPMBI Tena 3aBUCHT Ha-
€ToTa (PepPOMATHUTHOrO pesOHaHCA.

1II. BPAUIEHME TIJIOCKOCTY HOJISIPU3ALIMY
B NCKYCCTBEHHBIX HVDJIEKTPUKAX

Ecma B kakow-mnG o6béme pasmecTuTs B ONpPENEaEHHOM MOPIAKE
METAIIHYECKHe YaCTULbl, H30JMPOBANHLE JPYT OT ADPYTa, TO STOT 00BEM,
KaK M3BECTHO, OyJleT 9KBMBANEHTEH JHUSIEKTPUKY (pasmepn  uacTHL
H pacCTOAHME MeXKIY HHMH NOMXKHBEI GHTh MHOIO MEHbINE IJIYHAI BOJHHL),
[Momo6HO Tomy, Kax B OGHUHOM AASNEKTPUKE MOJEKYJIBl TOMAPH3YIOTCS
NOA BO3NEHCTBHEM BHRIIHETO MO, T, e, npuoOPeTaAIOT BNeKTPHUYECKHi
MOMEHT, - B METAJIMUECKUX = YaCTHIAX : MCKYCCTBEHHOTO  ANSJCKTPHKA
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CMELIAIOTCs  CBOOOAHEIE SMCKTPOHBI, YTO TaK®Ke NPHBOXUT K MOSBJCHHIO
IEKTPAUECKOr0 MOMEHTA Y METAMIMYECKOH YaCTHUEL, .

$opMyna, BHpaKaOUiAT SUEKTPUYECKYIO I[IPOHUIAEMOCTh UCKYCCT-
BEHHOIO IMANIEKTPUKA, Ta Ke, UTO ¥ JJA OOHIYHOIO IHNIEKTPHUKA:

e =¢,aN, (IIL. 1)

rie o — MOJAPU3YeMOCTb YACTHUE, T. €. OTHOIICHHE 3/IEKTPUYECKOTO
MOMEHTAa [ YACTHMIBl K- BeJHYMHE IO, COSAAIUIETO STOT MOMEHT

.
%=,
He YUATHIBACT B3AMMHOTO BIMEHUS COCeNHMX dacTuy. B 9TOT yuér
HeoOXOMMM, TO HANO BOCHO/IL20BATHCH H3BeCTHOH (opmynod Jlopeni-
JlopenTita 2,)

Harpumep, B ciiyuae, KOrja HacTHUUAMH SBAFIOTCA META/MTMYECKHE.
HACKA paguyca a<< ), pAaCHONONEHHHE B IVIOCKOCTH SJEKTPHUECKOro
BEKTOPA, AMIICKTPHUECKas NPOHULAEMOCTh OnpenenseTcs qopmylol

# N — 4ici0 4acTHL, B efMHHIE OGBEMA. (Popumyma (IIL 1)

16 . o
e =gg—{-¢; 3 N2,
TaK KaK NOJIPH3YEMOCTh IHMCKa paBHa 2T:

10 s

@ =g ey’ (1L 2)

B c.ny‘-xae METAAIMYECKNX WapuKoB? o == 4madz,, Tlompusauua HCKYCCT-
BEHHOTO IH2JMEKTDHKA, T. €. NEKTPUUCCKuil MOMEHT eNMHULH 00DbéMa
pasen: '

P = Np = NoE, (111 3)
a nonﬂpusauubﬁnmﬁ TOK: 7
. opP 0E '

TIpeanonoxum Temepb, 4TO. B MCKYCCTBEHHOM AMSIEKTPHKE BAOAb OCH 2
pacupOCTpanséTesd BOMHA, NPUYEM B  HANDABJSHMM PACIPOCTPAHEHHA
MPUIOKEHO TIOCTORHHOE MarHuTHoe moae B,.

B srom ciyuae, KakK H3BSCTHO, B MeTalIMYeCKMX dacTulax Oyner
HaGmopatecd 3¢pdekT Xoaaa, COCTOMMAR B TOM, UTO 3TeKTPOHH, OOpa-
3yIOUUe [OJMEPUIALMOHHEN TOK, NOA AeHCTBHEM MATHHTHOrO mojd OT-
KNOHAIOTC K OXHOMY KpAalo MeTalIM4YecKO# dUacTullbl M HAKOMBHOTCH
TaM JO TeX IOD, IIOKA BHI3BAHHOE WUMH 3JIEKTPUUYECKOE Ti0Jie He YPaBHO-
BECUT OTKJOHAKOMIETO LefiCTBYL. MATHHTHOrO NOJd. BelnuuHa ¥ Hampas-
JeHHe STOr0 MOJs ONPEAeJHIOTCH PopMynoH '

Eq = R B, (n.s)

rue R — xosthduuuent Xonﬂa 3aBncsmmu ot Marepuana qacmubl Co-
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OTBETCTBEHHO, BEKTOD 3MeKTPHYECKOH MHIYKUMH H3MEHUTCS -Ha BeJUUUHY
OE
—_ — — g2N? =
Dy = aNEy = aNR [BJ] = «*N°R |By S|, (1.6)

Pesyaerupylonu#t Bextop D Gymet pasen:
D = (¢, -1 aN)E - D, = (¢, - aN) E - 02N2R [B(; : %;5} . (L7)

Temepr ocTaéTCs pPemMTb ypaBHenus MaxcBeana npu ycnosuy, uto D
1 E ceusannt popmynoit (1L 7).

Jli TpOCTOTH MBl OTPAHMUMMCH  DACCMOTDEHHEM Ciyuas p = Py
‘7. €. Clydasd, KOTJA MATHUTHHE CHJIOBHE JMHHE PACIPOCTpaHMIOmescs
BOJIHBL He HCKaXKAaIOTCH NPA OPOXOMIEHUHU Uepes PacCMaTPHUBAEMBIE HCKYC-
CTBEHHBIA JuaiekTpUK. i 9TOro, OUEBMIHO, HEOOXOZMMO MeTALIMYe-
CKHe SIeMEHTH AeJaThb IUIOCKMMM W pacnoiaralth HX AePIEHHKY IPHO
K HalpaeJeHHIO DPACHPOCTPAHEHHS BOJHEL

JeACTBUTENbHO, B 9TOM Clyuyae MarHMTHHE CHJOBHE JIHHMH Dacipo-
cTpaHsiouiefics BOJHEL OyZYT KacaTelbHBl K IVIOCKHM METANIMYECKUM
snemenTam M He OYyLyT HCKaXatbCs, TaK KaK TPaHHyHbE ycnomm aBToO-
MATHYECKH COOIONAIOTCA,

Ipunumasn, clepoBartedsno, B :;LOH, TIOJIY STAM:

VE =t (0 -+ oN) G-+ @NR [B, S| (1Lg)

I paccmaTpuBaeMOro 9aCTHOTO Ciyyad pacipocTpaHeHHs BHOJb
OCH 2 INIOCKOH BOJHHE B OECKOHEUHOH Cpefie ypaBHEHHE (III. 8) npuMeT Bu:

92E _ 1-}p 02F e ’JZRB 03E
dz2 — ¢z gf2 + g Ter : o2 ? (HI' 9)
p,u,e ) - ) . o T
alV . ‘

[Tpn rapmounueckol 3aBUCUMOCTH OT Bpeeitn, T. e. npn 'E == Eetivt
FIOJIY MM,

oz —{«k2iE: 0, (IIL. 11)

rae

R = [1 p = oeg RBO] (111, 12)

Caexosatenbto, obuiee pemenne ypasHenus (I11.9) Gyner nmers Bua:

-E,:.A[eim(t,*ﬁ)+e m(t_%)] (IL13)
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rze éorﬂacuo (11 12)

1 #

= ;;— —[1+p+m;00 RB). (L 14)

Vpasrenne (III. 13) omuchiBaeT IBe BOJHH, NOMIPU3OBAHHEE HO KPYTy
B HPOTHBONGJIOMKHBLIX HANPABICHUIX W PACHPOCTPAHMIOUIMECH. C .PASHHIMHA
(hasoBHIMM CKOPOCTAMH B IOJOMKATENLHOM HANPABICHUH OCH 2.

ITO 9KBHBAACHTHO TOMY, 4TG IMIOCKOCTh IOV DH3IMHH JHHEHHO-IO-
nApU30BAHHON BOJIHBL, PACHPOCTPAHAIOMIENcT B Takod cpene, Oyxer mo-
BOPauMBATHCH,  DTO CPA3Y CTAHOBATCA SICHHM, eciu nepemcarb (111, 13)
3 HECKOJbKO HHOM BHAE, BHIICINB M3 SKCIOHEHNMANLHOIO MHOMKHTEJSs
YaCcTh, HE 3ABHCAILYI0 OT BpeMeHd, Toraa MH mOAydMM:

E=Ae # cosw <t — —;—) , 4 (1L 15)
rae : k :
1 11 5 1 1 1 1 1
s=r(oto) v=r(m o) W1
TaxuM 06Pa3oM, ¢ NMPOXOXKJeHHEN PACCTOTHAA 2 IUIOCKOCT HOMSPH-

332X BOJHEL IOBOpPAYMBAETCd HA YrOJ:

0z oz (_{_}_h‘_l__)—_-%(n_'wn_{\_)z. 11 (17)

v 2

B oénac’m CaHTUMETPOBBIX BOJH A4 HpI’IVIeHﬂvMbIX Ha npamm(e }U/l-
SNEKTPHKOB cobamidnaercs ycaosue:

e ?RBo < 14-p. (L)

Torxa, pagnaras (11l. 14) B pag u OFpaHI/I‘{PIBaHCb MePBHIM YIEHOM paAa,
TIOJTY HHM:

L =7 V(l +P) —= “’%PzRBo ==

Uy , ‘
~Lyi + p( ‘”?‘ffﬁ"—), (111, 19)

B ToM e npubAHMEHHH:’
p? By
Vide 2

1 __
i
d, CleZOBATENbHO,

P R R 1)
oL 1/1+9‘?0.

Eca yroa BpauieHus II0CKOCTH TIONAPU3AUUM HA eNUHHIY AJIMHBEL IyTH
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BLIPA3UTH B rpajycax, TO NOCKeXHAA (HOpMyJa IPHUMET BUJ:
Y _ B3RBy _ ¢* 2pad '

z 12 Ylie x

TpuBeséM pan YUCIOBHX JAHHHX 28,

(111, 21)

Hpunumas B, = 0,1 8762 (1000 raycc) u p= aT":- =8, moayuHM Ha
BosHe h=1 ci
¥ — 0,64 105R 2%

F

4

' 2pad
Jag X0polIo HpOBOAAUIAX MeTalIoB 7~0,5-10—5»{;—~ , B TO Bpems

KaK A repManus tana N izp— =512 iﬂaa—. 310 0GBICHACTCS TeM, YTO
y FepMaHua compoTusicHueé mnpuveprHo B 10° pas Godpue, BcaenacTsre
yero moctoguHaz Xo/ana, KOTOpad OOPATHO NPONOPIZOHA/BHA OCIIEMY
3apally DJMeKTPOHOB IPOBOLHMOCTA B efaxdle o5néMal, y repmanus
OueHb BeauKa,

C Ipyroi cropoHbl, OOJBIIOE CONPOTHBAECHHE INPHBOAMT K 3HAYH-
TeJbHRIM MOTePIM B - MeTaliuueckKux 3sneMeHTaXx. Takum o6pasoM samer-
HOS . BpAlleHUe IIOCKOCTH TIONAPH3ALUMK Y BCeX W3BECTHHX METauIoB
CBi33HO CO 3HAUMTEJbHBIMY ToTepaMaA. CleXyeT, OLHAKO, 3aMETHTb, 4TO
COIPOTUBIEHHE M TMOCTOAHHA XOMaIa ONpefe/siOTCH PasAHYHBIMA (aKTO-
pamu. TotoMy oTHOMIeHHe NOCTOAHHOH Xo0aAMa K yAelbHOMY COHPOTHE-
JeHUIO MEHsleTCd B IIMPOKHMX npeleiax AN PasmuyHblx MeTalnos, Jad
Men#, Hanpumep, omno nopaaka 0,003, a mna BucmyTa — 0,9. 3710 masr
HEKOTOpOe OCHOBaHHe NP2LNO/J0KHThH, YTO MOKHO HalTH Takof MaTepual,
KOTOPHH HMead Ob GOJLIIYI0 MOCTOSHHYM0 XOMIa W MadeHbKOe COMpO-
THBJIEHHE,

1V. BPAUILIEHME MJIOCKOCTU TTIOJIIPU3ALIUM
B 3JIEKTPOHHOM IIJIABME

1. O6mas Teopusd pacnpocTpaHEeHUs BOJH
B HOHHM3OBAaHHOH cpeje OPHU HAJUYHAHE NOCTOJHHOTO
MATHHUTHOrO HOJAH

Ml ncnosib3yeM siech TOT, e METOR HCCIeROBaHMs, ¥TO W IPH pac-
CMOTPEHMM PAClpPOCTPaHeH!s BOJH B HCKYCCTBEHHOM AudJeKTpuke, Hamia
3ajaua CBeAETCH, CJAeZOBaTENbHO, K' DelleHuio ypasHenu# Maxcpera

0B
rotE——Tt, ( ;
- 8D v.1)
rotH=—~ 4]
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npu onpenengunoft casu D =D (E) B paccmarpupaemoli cpexe, koTO-
PYIO HANO NPEABAPATENBHO BEIECHUTD.

Flpennonoxcam, uTO BOIHA PACHPOCTPAHFETCA BAOAb. OCH 2, HOCTOSH-
HOe MarsuTHOEe mose ‘B, mapamrensHo miockoctn yOz M cocTasimet
¢ ocer0 2 yroa B (puc. 13), 1. e.

By, = B, cos B, Byy = B, sin . (V. 2)

MarsuTHy10 NPOHHUAEMOCTh HOHH30BAHHON CPelEl MOMHO' npuHﬂTb pas«
HOH .

PacemoTpuM  cHauana c.rxyqaﬁ PA3PEIKEHHOTO MOHW3OBAHHOTO TI'asa,
KOTA4 CpefHAd HJWHA CBOGOIHOrO mpofera SJIeKTPOHA HACTOJBKO BEMKa,
YTO JONYCTHMO IpeHEGpeus MOTepAMH, T. €. HOi0wuTh 6 == 0, Ilpn yxa-
3aHHBIX ycaoBusx ypasuenus (IV.1) npumyT Bmi:

: JH
, ‘ I'OtE:"“}LO'“()?*,
' « oD (IV.3)
. I'OtH————'a}—.

lpu rapwmonnyeckoii sasucumoctn H u D
OT BPEMEHU IOMyYHM:

AE -} 0?D =0 (V. 4)
AU '
E
z 0 o oD, =0, .
/ 0 (1v.5)
Puc. 13. : 7322“: - 0%D, = 0.

Yrobsl BhIpasuth D uepes E, BocnoibpsyeMcs ypaBHEHHEM MABHIKEHHA

3

' mr” = —¢E —e]r 'BO] ' (IV.6)

rAe T — CMeLeHus aJIeKTpOHOB OTHOCHTEJLHO MCXOMHBIX nonoxcelmﬁ,
m — Macca, a e — 3apsi AIeKTpPOHA; IITPUXM O3HaualoT nuddepeHnupo-
Bane no BpeMenu. [Ipu 5TOM Mbl NpeHeGPeTM HANMPAXEHHOCTHIO Mar-
HUTHOTO TOJS PACHPOCTPAHAIOMIeHCs BOMHE!, OCKOJBKY ]

toH < B,.

Yumoxas (6) na Ne,.riae N — uHCIO SMEKTPOHOB B eMHHUE OGBHEMa,
M YUNTHIBAd, YTO SJEKTPHUCCKWH MOMEHT °eXMHHUE 00DbEMa paBeH
P = —eNr, uneem:

Ne2

— 0P = E—i-"[PB]. (v
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[lpwruMas BO BHUMaHue cooTHowenye D = gB + P u dopuyay (IV. 7)
noayunM 2 McKoMyio cBsi3b Mexcay D .u E:
D, = ¢yE, P, = — is,BE, ¢, (14 C)E,,
. Dx:EOEx+Px:eo (1+A)Ex+lEOBEy! [ (!VS)
D,=gFE,+P,=0. S o
3nech

A=p(o®— wﬁ); =p—= (0)2 — ‘”o)
0 — Ne3?

C:‘p(wz_mg_mi); 0F = 0m_322 10N;

. EBOz
©, == Wpeg - COS B = ;@

’ eBO
y_..wpes sinff = ~m"i ;
e
(wz — m%) ("’i _ mz) + wzmi pes
(9pes — HACTOTA FHPOMATHHTHOTO Pe3OHaHCa).
Honcrasass. nadigennyto zapucumocts Dot E-us (IV.8) B (IV.5),
TIOMY M- :
02E,, R .
02E

o T eo0? [(14- A) E, "}'ZEE ] =

Peuienne CHCTEMB MLIEM B BUIE

(1V.9)

E,=F, ¢ '

e (Iv. 10
E :E e 2 ﬂZ, )

rIe n—noKasaTelb IPEIOMICHNII HOHUBOBAHHOrO rasa, H(),ILCTaBJIﬂﬂ (IV.10)
B (IV. 9), nonyuuM CnCTeMy ypaBHEHHH:

[\-+ A —n?| E,, -\ iBE,, ﬂo,g
—iBE - [14-C— 1} E,,, =0

} (IV. 11)
KoTOpas GYJeT MMeTh HETPUBMA/IbHbIE DEHieHus NPy yCJOBHH
14 A —n? ib i
) 14-C—n?|

@A) (i FA)(A-+HC)— B =0. (IV.12)
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Pemas 9To ypaBHeHue, NOMYYMM RBHPAWEHWE JUIT HOKA3aTENS IIPEIOM-

Jienus HUOHU3OBAHHOIQ rasa, Ha K_OTOpHﬁ Haaoweuo MOCTOSHHOS

MACdUTHOS I1oJe:

2

®

n?t =1— ; — -
: wn? [ ©lo?

Y —_
EEICETIRE AR EICEt)

UOJISIDPI3HLU/IH BOJIHBL 6y1l€T XapaKTepu30BaTbCHd OTHOUIEHHEM

(%f)i:" z(mzﬁmo)m *]/ % (ma_wa)]+1 (IV. 14)

KOTOpOe mnoiyuyaercas u3 dopmya (IV. 11). .

Takum 00pasoM, Mbl MOJAYYWIM pellleHue, YKasHBAIOHIEE HA TO, YTO
B PAacCMATPHBAEGMOA Cpejie PAacnpOCTPAaHTIOTCA IBE SIUIMNTHYESCKH TOJAPH-
30BaHHbEe (B MPOTHBOTOJOMKHEIX HAMPABICHAAX) BOJHEL, NPAYEM CKOpOCTH
PACOPOCTPAHEHUE ITUX BOMH PABMUUHEL

- Pacemotpum uactusie cayuan dopuya (IV. 13) n (IV 14):

a) MarnuTtnoe noae orcyrcTByeT (B, = 0; my:o)z:O).
B stoM cayuae

L1V, 13)

-+ wzm'&.

ne=1— 2 (V. 13a)
Egnwa

D,=¢nE,, - '

D, =egE,, (IV. 8a)

T. €. Cpena MsOTPOmHA (s, = &, == gyn?).

6) lIponoasuoe MmarnutHoe none (B, =By w,=0; 0,=
== Wpez). ITO KAK pa3d ciayuai, KOraa pacmpocTPaHAiOTCs MHBE HOMSPH-
30BaHHble [0 KPyry BOJHH, ¢ PASHHMU ckopoctsamu. JeifcTBuTeisbHO, M3

(IV. 14) nyeem:

E e g
(’Eﬁ‘)i —— l, (IV. 14:3)
2 =1 % “ IV. 136
(i g (IV. 136)

rAe BeDXHHil SHAK -COOTBETCTBYET NMPABONONADH3OBAHHON BOJHE, a HWMK-
Hu#l — JleBONONApU30BaHAod BomHe, Ia puc. 14 nokasam npuGiuanTeb-
Hplfl XOX HM3MEHEHHT KBaXPATOB IOKA34aTaaed npenowneunﬂ A 1paBo- #
JEBONO/IPU3OBAHHBIX BOJH.

TakuM 06pas3ou, ecid B PacCMAaTpUBaeMOf cpele pacClpoCTPaufeTes
110¢Kast BOMHA, TO IJIQCKOCTD NOMAPU3alluY BOHLEL OYAET. NOBOPAUNBATLCS.
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n%,n2
ng
+1 =
IL.Z
w2
(1_ _177
@ (Upeg
=|Wpes H
ngZ
Puc, 14.
g o
7
b
Wpes
Iy @Dpes H

Puc. 15,
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HoBopoT MIoCKoCTH IO APU3ALHA Ha ERMHALY AJWHEL nyTH GydeT paBeH
4

/ :%(n——"“ —:'-)H

— LA S ] . (Iv.15).
N gt @ — “’pes

IJT0 M ecTh OKOMuaTe[bHas pacusTHas GOPMYy/a. SaBHCHMOCTL NOBO-

N w
poTa IMIOCKOCTH NOJIPH3AUMH BOMHB OT ——— [OKa3aHa Ha puc. 15,
) ® :
, ; . pes - -
B) Honepefmoe mMarnuTHoe noae (B, = By, o, =0).

370 — cnyuail ABORHOLO AyuerpefoMIeHHs
E .
E A
’"")~ , T.e Ey=E,. I

{Tokasatenn OPEOMJIEHH AJA 3TUX ABYX Jll/IHeﬁHO-HOJalHSOBaHHHX BOJIH
paBHBL '

(1V. 146)

2 “0 )
Ay=1- we? ' :
: 02 e e ‘
wl — of t (1V. 138)
2 S
2 “0 Ne? | i '
n~_~1——(])—2~_~1m egme? )

Takum 0o6pasoM BOJHA, COOTBETCTBYIOINAS 3HAKY MHUHYC, He MCIBITHBAET
BAMAHMS MAUHATHOrO MO, I[IPOMCXOIMT 3TO NOTOMY,  4YTO yKa3aHHas
BO/MHA MMeeT COCTABIOUYIO S/IeKTpuyeckoro moad E, COBNaLiONLYIo
¢ HarmpaBleHUEM IOCTORHHOFO MATHHTHOTO MNOJA,

Tlox jeficTBreM NOAS BOJHHI DJEKTPOH JBWKETCH TaKkKe B HanpaB-
AEHWM OCH V¥, T. €. B HANPaBJIEHWM [OCTOAHHOTO MAaTHUTHOTO TOJ
W BCHENCTBHE 3TOrO He HCOHITHIBaeT ero gaehcreua. Takum o6pasom,
(has3oBas CKOPOCTb YKA3AaHHOH BOMHBI He 3aBHCHT OT NOCTOSHHOTO Mar-
HATHOTO TOMH. JTY BOJMHY B ONTHKE HASHBAIOT «OGHIKHOBEHHOM». Jlpyras
BOJIHA — «HEeOOLIKHOBeHHAs», pacnpocTpanseTcd ¢ (asoBofl CKOPOCTHIO,
BaBYICﬂmeﬁ OT BHEWIHEro NOMd, W WMeeT COCTABJMIOWYI0 BAOML Hampasr
,]leHI/ISI pacmpocTpanenyd, T. €. He ARJIgeTCHd nonepem—loﬁ ;

TaKoBbl SBASHYS, NPOMCXOASNE NIPH PACTPOCTPAHEHWH BOJH B nom«r;—
30BaHHOM cpefe NpH HAMMYMM MOCTOSHHOTO MarTHUTHOro nojd. Hamomuaunm,
MTO Mb TpeHeGperJu TmoTepaMu, OCYCIOBICHHBIMM  CTOJKHOBEHHMSIMH
BNEKTPOHOB € MOJEKyJaMu W MoHamu. Ecau yuecTs ux, TO B HCXOTHOM
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ypasnenun (IV. 4) smecto D Hago micats (D—— { L‘D) , 4 B ypaBHeHHe

nukenns (IV. 6) BBeCTH u/ieH, IPONOPUMOHATBHEIR CKOPOCTH 9/IeKTPOHA r'.

Ecan cuntath, 4TO ¥ eCTh CpefHee UHMCIO CTOJKHOBEHWH, HEHCIEI-|
THBAEMOE KaMAHM SIEKTPOHOM C HEATPAIbHEIME MOJEKYJaMy .B OXHY '
CeKyHny, ¥ dTO NPH Kaxk/AOM CTOJNKHOBEHWH 3/EKTPOH mepena&t HAKOT- |
JeHHOe KOMYeCTBO IBMIKEHHs MOMEKyle, TO ofujee M3MeHEHue Konnqe-,
CTBA IBMeHMs 3a CekyHAy GyIeT ONpelelAThCi UNeHOM ymr’.

D10 BEpaKEHHE  HALO NOGABUTH B JEBYIO 4acThb ypaswerus (IV. 6)
TouHoe 3HAUEHHE YV MOWXET GLITh ONpejesieHO JUINb ‘B pe3yibTaTe raso- |
KyiHeTHueckoro pacemortpenms. OdueBHIHO, OAHAKO, UTO Vv HPONOPUHO- |
HAJIBHO YMCAY MOJEKYH B CIMHHLE 06bEMA, palmycy MOJIEKYJbl ¥ Cpel-
Hell CKOPOCTH 2JeKTPOHOB .

Mbi NpHBeZEM OKOHUYATEMbHBIE (DOPMYJB JHAIIb S nHTepecylomero
HAC ClIyuas MPOJOMBHOIO MarHuTHOro moas. 30:

| Ner oo
e _Nez  ® “pes '
e:t . B como (0 F @y, )2 vE 7 C :
| “|‘ (IV.16)
o4 2 c Nez Y | |
_w _vni—w ﬁi Eomm W —}—vz’

e §+ — HOKa3aTeNb SaTYXaHI/IH TaK Kax paCHpOCTDaHSI}OUJ,aS{CH B Ha-:
npaBJeHUU OCH 2 BOJAHA CONSPMUT MHOWHTENIb BHAA )

. ifwt — (ay — iBy) 2] _ e——Bizei (0t — aiz)'

HUs (IV. 16) mer maitngm, uto

wmpm=ty/ S/ @ )|
_ v
A A R

rie e ¥ oy naorca Qopuynamu (IV.16).
; ,

A

2. PacyéT HeKOTOpPHX CJly4Ydes

Yrobel nodyuuth ofLIee INPEICTaBJEHHE O TOM, KaKWe YIJH I0BO-
poTa TWIOCKOCTHM TOJSIPH3allMM M Kakue TIOTePH CHCAYeT .OXUAATh
B TUPAKTUY4ECKH OCYHIECTBAMBIX YCHOBHSIX, MBI HPOCHATAIN HECKOIbKO
"BAPMANTOB, COOTBETCTBYIOUYX THUIIMYHEIM DEKUMAM B IUIa3me.

TosnyuenHse Pe3ylbTATH CBEIEHH B NPUBOLHMBlE HEAE TaGIHIL ’\/
VI u VII, PacuéT nposopmics Ijid pPasiudHHX (COﬁCTBeHHaH qacro‘ra
KoneGanuii B nnasme) npA AByX 3HAYEHUSIX Y.

6 yoi, 1. LI, pam 2



242

»

A, . MHKASJSH -

wg== 2109, v =4-109

“pes §§ | -
n§ oy o Je_—apl By l -
[ 5] | |
0 0 | 11237°157 | 11237°15! 0° 0,0077 | 0,0077 J
2.1010 | 1137 | 11233°53" | 11238°23/ 4°30" | 0,0175 | 0,0043 f
4,100 | 2270 | 11224°53' | 11239°30" | 14°37' | 0,0718 | 0,0027 |
5-1010 | 2848 | 11208°2/ | 11240°38 | 38°36" | 0,2824 | 0,0023 ‘
5,5.1010 & 3185 | 11195467 | 11240°38' | 44°52’ | 0,8637 | 0,0021 |
5,8874.1010 | 3350 | 11244°24’ | 11240°38’ | — 346’ | 1,6668 |0,00192 |
6-1010 13415 11269°05 | 11240°38' | —28°27' | 1,5408 | 0,00189 '
6,5-100 | 3700 | 11287°53 | 11240°38' | —47°15' | 0,4962 | 0,0017 ‘
7.1010 | 3980 | 11274°227 | 11240°38’ | —33°44’ | 0,1903 | 0,0016
8.1010 !4550 11260°52 | 11240°38’ | —20°14' | 0,0576 | 0,0014
10.101 | 5680 | 11253°007 | 11241°45" | —11°15 | 0,0156 | 0,001 |
\ | |
!, ; w0y = 6-1010, v—4.109
=%
%pes | 08 ; 1
i:':é a+ a__ @_—ay \ B+ \’ g_
0 *Q| 2661°277 i | 2661°27 i 0° 29,147 | 99,14
2.101 | 1187 | 8470°6" i |5370°8" - — 90,86 | 8,06
4.101 | 9270 | 16490°277 i | 6957°40 — 43,987 | 3,93
5.1010 | 2848 | 25284°23¢ i | 7451°21 — 112,67 | 3,05
5,5.1010 | 3185 | 32732°241 i | 7657°10¢ — 265,9i | 2,67
5,8874-1010 3350 | 32119°37" | 7801°5' | —24318°32r | 525,11 | 236
6-1010 3415 | 35558°27 | 7842°417 | —97715°217 | 439,43 | 2,37
6,5.1010 | 3700 | 32982°0¢ . |8005°44 | —924976°18" | 152,83 | 2,21
7.1010 | 3980 | 27528°41" |8155°16" | —19873°25/ | 10,10 | 2,01
8.1010 [ 4550 | 21955°27  |8413°58" | —13541°9r | 26,61 | 1,47
10100 | 5680 | 17702°33" |8820°55 | — 8881°38’ | 14,96 | 1,09:.
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TaGauna V
0 = 2109, v = 4-107
]

a; a__ e_—ay 8 + B_
11287°157 11237°15 0 0,00008 0,77-10~*
11233°53" 11238°23 4°30° 0,00018 0,43.10—*

- 11223°46¢ 11239°307 15°447 0,00075 | —0,27-10—*
11200°9f 11239°307 39°217 0,0034 0,23-10~*
11145°3" 11239°30" 95°27" 0,0179 0,21.10—*
15299°9 11239°30" 4059°39" | 166,675 0,19-10—*
11577°57 11239°30" —338°277 0,2040 0,19-10~*
11305°51" 11240°38" — 65°13" | - 0,0071 0,17-10~*
11277°44¢ 11240°38" — 37°6' 0,0022 0,16-10~*
11261°59" 11240°38" — 21°21r 0,0006 0,14.10~*
11253°007 11240°38" | — 12°22" | 0,0002 | 0,1057- 104

I
Tasauna VI
wg = 6-101, y=—4.107

ay a_ a_—a, B + B__
2217°19 i 2217°241 § 0° 0,35/ | —0,35i
8508°20" i 5328°32! — 0,21 ¢ 0,081

16826°39" i 6947°407 — 0,457 | 0,040
27290°19" i 7444°39 — 1,26 i 0,031
43229°487 7650°25" _— 4,16 0,027

310962°56/ 7795°28! 303167°28¢ | 5423,79 0,025

83563°10" 7834°49" —T75728°217 25,43 0,024
37260°29 8001°147 —29259°8" 1,93 0,022
28657°35/ 8150°47 —20506°48" 0,76 0,020
22187°47" 8411°38" —13776°9" 0,27 0,017
17732°55¢ 8818°407 — 8914°15 0,09 0,012

. 6%
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Tabnuup! DOLTBEPWHAOT Pe30HAHCHHE! XapakTep IOTJOWIEHHS NpPaBo-
noNEpU30BAHAHOR BOJHEL (B4) M TOBOPOTAa INIOCKOCTH  NOJEPHBALMH
(0— —o4). Makcumanbubie 3HadeHus By # (0 — oy) COOTBETCTBY-
10T PE3OHAHCHOH HacToTe (® ==Wpeg). VI3 Tabmuil ClelyeT TaKie, YTO
[OBOPOT HJAOCKOCTY HOJMADH3ANMM PacTET C  YBeJMueHHEM Ly, . 910
[IOHATHO, TOCKOMEKY ©, NPONOPUMOHATEHO KOHLEHTPAUHA SIeKTPOHOB.
Tlpn sTOM, oOfiHako, BospactalorT notepu (Bemuuuna B4). Ilpa Goab-
UIMX KOHHEHTPAIMSX SJEKTPOHOB CYLIECTBYIOT 001aCTH SHaueHmii BHem-
HEro MATHATHOrO NOJS, NPH KOTOPHX [OK434Telb IPeNOMIeHAT CTaHO-
BUTCA MHAMBIM, DTO O3HAUAET, UTO NPOUECC DACTIPOCTPAHEHHT BONHH
npekpanigercss W BOJHA MPOHMKAeT B ILIA3My JMillb Ha He6om>pxyxo
rayGuHy.

Haubopmumi npaxmqecxnﬁ VHTEpeC NPesCTABMIeT Cllyuai, coonser-
cryoipi  Tabmue V. M3 stoll TaGaunsl caenyer, uTO B domx
nopaaka 1000 spcTex yroa NOBOPOTA INIOCKOCTH TOMSPH3ALMH BOJHbI
h3MepaeTcd THICAYAMHA. rpafycoB npu motepax 10—18% mo mompmocTd.
CnenoBatesbHO, Tpefyembie NOBOPOTH IVIOCKOCTH MOJSPH3AUMH  BOJHLL
(456° - 90°) MOXHO OCYmIECTBUTh NPH NOTEPsX, He npewmamumx 1%
110 MOLIHOCTH.

Ha puc. 16 moxasadsl 3aBMCHMOCTH. TIOBOPOTA INIOCKOCTH ;nonﬂpma-
LMK BOJHEL U TOTEPh T BHEIUHETO MATHWTHOTO MO B 0OGKACTH CIaGbix
none#t. I'paduk nossonder Godee MOIPOBHO NPOCAEIUTH xapamep I/ISMe-
HeHus BeIHUMH (0 — oy} ¥ B UPH PasauuHeIX KOHueHTpaLme aneK-
TPOHOB (wo) ; j

: j

i

f
|

3. DxcnepuMeHTAIbHE e PE3YALTATH
BocnpouspengM  KOPOTKO OCHOBHEIE OKCIEPHMEHTAIBHBIE =~ Pesyb-
Tatel * 32, kacaouipecs BpAULEHHS IMIOCKOCTH MOMPH3ANMM BONHE HPU
ef DACHPOCTPAHEHHH B SJIEKTPOHHOM rase, K KOTOPOMY UPHIOKEHO
- IOCTOSIHHOE MAarHWTHOE Iioje. I10CTaHOBKA SKCIEPUMENTa NPUGHHSHTENLHO
Ta ¥e, 4TO OH/IA ONKCAHA BHIIE, B pasnede o deppurtax, ¢ 'Tod JMmb
pasmHuuel, - 4T0 dYacToTa KodeGaHMH Temepp MeHgeTcd B | npedenax
4600—5500 Mey. ' i

DaeXTPOHHLIA Ta3 Obul NOMYYeH NpY TOMOUIH pPas3paga Ha TOCTORH-
HOM TOKE B MHEDTHOM T'a3e, HAXOMSIIEMCS TOJ ONpPeACHSHHHM AABJCHH-
eM. Ortpesox Kpyrioro BOAHOBORZA C BOaHOH [Flyy, B KOTOPOM Haxo-
IMICT Ta3, TOMEIAACs B CONCHOW], CO3NAKOMIMik TPONOMLHOE MArHHT=
voe, nmofe (puc. 17). DKCHIepUMEHTANBHEE PE3Y/IbTATHi cBonsTed K
CJIEI(YIOLLleMy

1. Tlo mepe npuGukeHus K THPOMATHHUTHOMY PE3OHAHCY yron Bpa-
HeHnsl IWIOCKOCTH noagpusanuy Bospactaet, Tlonspusanus BOIIHKl CTaHO-
BUTCH SJUIMNTHYECKOH, a NP pe3OHaHCe -— KPYToBOH,

2. Tlo 0Be CTOPOHH OT YACTOTH ' FHPOMAFHATHOTO peaoHcha Bpa-
1ieHe IVIOCKOCTH NOJMAPH3ALME WMeeT Da3Hble SHAKd.



248

A, A, MHKAIMEH

0= _
At 0, 4-
#% ﬁ ,
V=477 ‘
. /3_ ?ﬁ:}ﬂ)ﬁﬂ'ﬂm
B ‘ '
5000} ;
. i
IS 12,— j
] i
I !
7t ;
10} om9°}-
y".
B .
- st
o ABriw=310"
| /
6 Wy=3-107
5 Lam0°
4 L
| /j/sﬂ'w*:?'fﬂm
3 I 7
i fﬁﬂﬂO Q)y=2'i0m
K 2 I )
: \oﬂ_;w,7= 4197
| N
| T o o 8mem=a T T - = 7
¥ = : ——— Y o= =21 Vpes
° & A A 25 3 i
A 7Nt 124 HoG 685 &



MATHUTHOE BPAIIEHHE MVIOCKOCTH MOMIPUIAILAH 247

'Ha put. 18 moka3ana 3aBUCHMOCTb BDAMEHHS IVIOCKOCTH NOASPH3ALAN
©T BequuMHH MarHuTHOoro noas A rasa Ne -|-1%A npu nasnexun
{ ms pr. c1. Hacrora koneSanuil pasusmacs 5500 Mey. iuteasHocThb
PA3PARHOrO MMIYAbCA DABHANACH D MKCEK,

FI0C/Ie Yero NMPUKIANbIBANCH WMIYJIbC BBHICOKOH Coneroud
YacTOTH JAMMTENbHOCTHIO D0 Micerx. Ammim- /
TyZa PaspalHOTO MMNylbca Ona paesa 1050 & /% Kamod

apu Toxe 135 ma.
O6bsicHeHHe pe3yabTaToB SKCIEPUMEHTA
JIETKO TIONYYATh, €CIM PasoXuTh BOMHY Ffyy

Ma JBE BOMHH, NONAPU3OBAHHBE IO KPYTY Aned

B TIPOTHBOMOJOWHEX Harpaslenusx. Msl 910 ’

Ve JAeNaim BHINE, TOITOMY OTPEHHUHUMCS : <L =
«cchulKoll Ha rtaaBy 1. Hazo 3ameTuTh, uTO L2ZN,
XON KpMBHIX pHc. I8 NONHOCTBIO COBHAZAET Puc. 17.

¢ TEOPEeTHYecKoH KpuBOH, NpuCIU3UTENbHELH
Xom KOTOpoH MW Tokasaad Ha puc. 15, Vismepenns npn HCIIOb~
BOBAHUM NPAMOYTONBHOTG BOJHOBOAA TOKA3add, YTO INMDWHA JIHHHHM
TIOTJOIEHHS YBEAWYMBAETCS C JIABACHMEM W He BaBHCHT OT NPHPOXH
rasa %2,

Yto KacaeTcd 3aBHCHMOCTH BHOCHMBIX 0TEDbh JHEPTHH OT BEAHHTHHH
MAarHHTHOTO IO, TO OHA, KaK YMEe YKa3uBanoCh BHle, HMEET (OPMY

20/1“0
018 4,;{
bl
o
ar S}
i 3
T4lr B g
; } pes Bre : E
.0 — ; / Iy
: oo 20 Sow o
-4t :
-60} Sl ] \
~120} X
) S i’ L {JH‘DES : B’
amk 7wy 2w Hw e

Puc. 18. ’ Puc. 19,

‘pesonanchofl kpuroft. Jma toro ke rasa, wo npu maienum 0,1 ax
'PT. CT.- KPUBAA 3aBUCHMOCTH BHOCHMBIX TOTEph SHEPTHH OT npmioxceu—
HOTrO TIONI TIOKA3aHa Ha puc, 19.

Hacrora KoleGamuii pasnanacs 8200 Mezy. Vavepedns npoBORMAMCH
B HPAMOYTOALHOM BONHOBOJE, B KOTOPOM MOT PachpOCTPaHaTLCd TOABKO
oamu TR BoaHE (H ).
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Vi IMPUMEHEHUE -MATHUTHOI'O' BPALUEHWS TIJIOCKOCTH -
. NIOJIAPUBALIMK ‘HA CAHTMMETPOBBIX BOJHAX

" Mlirepec, KOTOpLIH fIpeICTaBIgET ABJEHHE MaI‘HPITHOI‘o BpaL[LeHI/ISI
WIOCKOCTH NOMIPU3AUHA A TeXHUKY cammerposmx BOMH, 0BycaoBneH
TeM, UTO yCTpOHCTBA, HCHOMBL3YIOUIME STO ABICHME, HAPYINAIOT NPHHIMI
o6paTHMocm Mb onmuieM HekOTOpEHIE U3 3TUX YCTPOHCTB, Hpe,ZICTaB-
JIOUTMX HAUGONBIUKA WHTEpeC,

. DJeMeNT, B KOTOPOM NPOMCXOAMT MOBOPOT ILIOCKOCTH NOJSPH3ALLUN
HE33BUCHMO OT €ro yCTpOHCTBA, YCAOBMMCA HA3LIBATH  «BPAUIAIOHIAM
3UEMEHTOM» W GyZeM u200pa)kaTh ero Tay, Kak -[OKasaHo Ha puc. 20;
KOTOPHIL HAZMO MOHMMATH CIAEAYIOUEM OGpasoM: ecin CUJIOBBIC  JTHHHA
MATHHTHOTO nons mayT ciesa Hanpaso (puc. 20,a) (T. €. B HATDaBIeHHK
CTPENKH), TO IVIOCKOCTD NOJZPH3ANMH BOJHE! NOBOPAYKBAETCH N0 YACOBOH
CTpeiiKe (OTHOCHTENBHO HANPABIEHUA MAarHUTHOIO
o) Ha yroa $°. Ha puc. 20,4 mnokasaHo o6o<

. -@,—>, 3HAYEHNE AJA CJIydas, KOrja HOBOPOT IIOCKOCTH
g @° HOJIPH3ALMH ~ IPOMCXOJAUT B HpOTPIBOHOJIO)KHOM
o) : ) ‘Hanpameﬂml
: -a—> i L - - ‘ T
R A Ul UL
J
Puc. 20. ' Puc. 21.

1. TupaTop. Tupatrop® wmoxHO ompende/uTh, Kak IACCHBHBIE
YeTHIPEXIOMOCHUK, B KoTopom (puc. 21):

Uy=Al, Uy=— Al ' (1)

3TO 0BHAYaeT, uYTo p'asﬂocn) baz Mem Ny BOJHAMH,. NPOXOJAIIAMH THpa-
TOp B NPOTHBOINOJOKHLIX HampasleHusx, cocrapaser 180°, Kak ocymie-

Puc. 22.

-

CTRUTH THPATOD. MPAKTHUECKH, IOKd3aHo Ha puc, 22. [lpu - pacnpo-
CTPaHEeHWM BOJHHI CrpaBa HaJeBO IONM HaxonmaTcd B Gase, B TO -BpeMs
KaK InpH PACHpOCTPAHEHHH B-HPOTHBONOJOKHOM HANMpaBaeHus cABHr Has
pasen.” 180°. OGosHaueHHe THpATOPa NOKA3aHO Ha puc.: 23. ,
Bo3MOXKHOCTD . CO3JAHHMA THPATOPA B DIEKTPOAKYCTuKe -Opia paccmor-
pena B kuure B. B. ®ypayesa®?, rae Gbuio Takie NOKA3aHO; - 4TO
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¢ TIOMOWILIO THPaTOPa BO3MOKHO - CO3JAHME  JUHEHHBIX HETBIPEXIOMOCHH--
KOB, He YIOBJETBOPHIOIMX NPHHUHAIY B3aumHoCTH. C APYro# CTOPOHH,
M3BECTHO, UYTO TIOCTPOEHME UEeTHPEXMOIMDCHHKOB OCHOBLIBAETC Ha CYyIIe::
CTBOBAHNHN UYETHIPEX 3JIEMEHTOB. EMKOCTH, HBAYKTUBHOCTH, CONPOTHBICHHT
¥ WieanbHoOro tpancdopmartopa. (UeBUAHO, YTO MATHIM SJEMEHT —— THpa~
TOp, Aali Obl BO3MOXKHOCTH MOOGHTHCH 2HAUMTEIBLHO

JYUMUX PENIEHUH MHOTHX TIPOSAEM HeTHpPEXTOMOC~ © Q_" .
HUKOB, — R I
B uacTHoctH,  Temierenom 3 6ui0 mokazaHo, ¢= 180°

YTO HOCTPOGHAE ~MACCHBHEIX WETHPEXIOMOCHUKOS
3HAUUTENLHO YNPOMIAETCH B C/iyuae BBELEHMd Papato~ «  -PHC. 23.

pa. ViMenHo, yMeHbIIaeTcs YHCI0 3eMeHTOB, Heo6Xo-

JYIMBIX JLI OCTPOCHHS Ye THPEXTOMOCHIKA [0 3a4AHHEIM eT0 XaPaKTePUCTU-
kau. KpoMe TOTO, rEPATOp MO3ROMAET PA3ALUTh YETHPEXTOMOCHUK TOPANKA
71 (YMCII0 He3ABHCHMBIX SIEMEHTOB TAKOrO YeTHPEXTOMOCHHKA pasHo 2n—-1)
Ha 2 uYeTHIPEXNOMOCHMKA NOpejkKa #—2 u 2, BonpocaM# TNpuMeHeHUs
rupaTopa BsaHMMamch Taxke Maxmmuian® uw  Maiins 3¢, Tlocnennn#
[I0K434J, YTO C NOMOHIbIO THPATOPA MOMHO OBLIO OB CKOHCTPyHPOBATDH
CXeMy, SKBUBAJICHTHYIO CXeMe JaMUOBOTO yCmaurels Kjaacca A,

‘XoTa yculieime MOMIHOCTH B TakO§ Cxeite He HPeBBILIACT CAUHHLL,
eé UPHMEHEHHE B HEKOTODHIX CAY4adX MOWET UMETb CMBICH.

2. BeHTHAD — flepefaiomas cuCreMa OZHOCTODOHHErO ACHCTBHA.
Ecan  npaMmoyrodbibie BOJHOBOIBL, paciiojioienHble 0o 00e CTOPOHEL
KPyTioro BOMHOBOAZ, B KOTOPOM HAXOHMTCH «BPAUIAIOMIMA SMEMEHT»,
06pasyioT yroa 45°, T0 BONHA CMOMKET PACIPOCTPAHATHCH TOMBKO B OAHOM
HANPABICHNH, ITO CXEMATHYECKH ToACHseTes pucynkom 24, Puc. 24, noxas

B O O @
IO OREORN

p

0@

‘(

Puc. 24.

3HIBAET, YTO BOJHA M3 NPAMOYTONBLHOTO BOMHOBOJA MONANAET B KPYTUILIH,
Jlo BpamjaiomIero SJeMeHTa NONIPH3ALMS BOAHM He MenseTcs (puc. 24,6),
BPAIIAIOIIMI 9IeMEHT NOBOPAYMBACT IVIOCKOCTb NOMIpW3aluy Ha 40°
(puc. 24,6) u ¢ Taxoil moispusaudedl BOIHA NONANAET B IPAMOYTOILHLI
BOHOBOJ, KOTOpHIH NMOBEPHYT Ha 45° OTHOCHTE/BHO MEPBOTO (puc. 24,2)..

Tlpu pacnopocTpaHeHBH B NPOTHBOMOJOMHOM HANPAaB/IeHUM, KaK BHIHO.
¥3 puc. 24, 0—3, BOMHA NPUAST C Tako¥ nojgpusaumedl, yro HE CMOKET
paCnpoCTPaHITECS B NMepBOM BoMHOBONe, OmHaKo, eciu €& He NOIrJIOTHTD,
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“OHa, OYeBHAHO, GyneT oTpamatblsa. OTpasuBIMMChL, BOWUHA CHOBA TOWIABET
‘CAeBa Hanpaso {puc, 25, @—2), MOAAET MO BTOPOTO BONHOBOXA, CTHOBA
‘OTPABUTCH M, TPUAS K TepBoMy BoaHoBOmy (puc. 25,0—3), OyneT uMeTH
TaKylo NOAAPMBAUMIO, UTO CMOKET pacmpocTpauirbes B uém. He ocra-
'HABJMBAACh HA ONHCAHHH KOHKDETHRIX CXEM, OCHOBAHHBIX HAa WMCHOMb30~
'BAHMM BEHTHJA, VKawem, UTO HDPHMEHEHME STOr 3/eMeHTa JasT BO3-
MOXKHOCTh MPOCTO pElIATh LB DPAH CAOKHBIX BONPOCOB B TeXHHKE
CAHTHMETPOBBIX - BOJIH,

@ O D @
O Q@ @

3 » e@ d]

Puc, 25,

llpyrue BOBMOXHBIE TIPHMEHEHWS BPAUIAIONIETO /EMEHT4 OCHOBAHHI
Ha TOM, YTO BEeIHYUHY I[OBOPOTA IIOCKOCTH HOJAPU3ALUM MOMHO pery-
JUPOBATh NYTEM MAMeHEHWd HaNPDKEHHOCTH MArHUTHOro noad. Ha atom
APHHIYNE BO3MOMHO -CO3LaHMEe BOMHOBONHBIX aHTEHHBIX IlepekmouaTesnei,
aTTeHIoaTopuB % 39 ¥ Apyrux yCTpoHCTB.

Haxonen, yxawem emg Ha BO3SMOMHOCTh CO3AaHHH DPeryaupyembix
BO BpeMeHd azospamiaTesell A4 BOMH, NOAAPUIOBAHHBIX HO KPYTY,
IT0 OCHOBAHO HA OTMeueHHOH Bhime 3aBucumocT $asoBofl CKopocTH
NOJNGPU30BAHNON O KPYry BOAME, PacnpoCcTpaHaioniefics RO BPAML3IOMEM
3MEMeHTe, OT BRJIUYMHBEI NPONOALHOIO MATHUTHOTO HOML.

B cayuae auHeliHO-NONADH3OBAHALIX BOMH s STOH Ieu, OYEBHAHO,
CleyeT WCIOAb30BATL 3aBUCHMOCTb (Ha30BOM CKOPOCTH «HeOOHIKHOBEH-
HOH» PONHH OT BEJMUWHBL TONEPEYHOTO MAaTHUTHOrO noas (cM. ¢op-
vyt (11 19a) u (IV. 13B)). '

Aprop Beipaaer rAyGOKyl0 HpH3HaTedbHOCTh uwi-kopp. AH CCCP
A. A, TlucronpKopcy 3a PyKOBOICTBO PaboTOM.
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