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Heab padoThl

HccnenoBanre ocoOeHHOCTEN pacrpoCcTpaHEHUsl SJIEKTPOMArHUTHON BOJHBI Ha

I'paHune pasjaciia Cpci. HpI/IBI/ITI/Ie HAaBBIKOB MOACINPOBAHHNA 3JICKTPOANHAMHUYCCKUX

MIPOIIECCOB.
Conepxanue padorTsbl
1. O3HakOMIJICHHE C TEOPETUUECCKUMHU MOJOKEHUSIMHU 110 TeMe pabOThI.
2. MHccnenoBanue CTPYKTYpbl BOJIHBI, MAJAIONICH MO HOpMaJU K TpaHUIle pas3zena

Cpen JUIA CIIy4acB: a) BTOpas Cpelia MPEJCTaBIsSeT COOOW HACANbHBIA JTHAJICK-
TpUK; 0) BTOpas cpena — cpeiaa ¢ morepsMmu. Ha maHHOM 3Tame 3aIoJHSICTCS
Ta0JHIIa, CoJeprKalas mapaMeTphbl BOJIHBI B 00EUX Cpelax, a TakKe 3HAYCHHM
kodppunmenToB @penenst. CtposATcs Tpadukd BPEMEHHOW 3aBUCHMOCTH X-
KOMITOHEHTBI BEKTOPa HANPSHKCHHOCTH 3JICKTPUYECKOTO TOJISI Ha TPaHHUIE pas-
7ena cpe.

HccnenoBanue CTPYKTYpPHI MOJHOTO TIOJIS HAKJIOHHO TaJarolieii BOJHBI Mmapaj-
JICNTBHOMW TTOJIIPU3AIUY JIUIS IBYX BApHAHTOB: a) BOJHA MAJaeT U3 CPEeAbl ONTH-
YECKHM MEHEe TUIOTHOHM B Cpelly ONTHYECKH OoJiee TUIOTHYIO (IepBas J1abopatop-
Has paboTta); 0) BOJIHA MaJaeT U3 Cpellbl ONTHYECKH OoJiee TJIOTHOM B ONTHYE-
CKH MEHee IUIOTHYI0 (BTOopasi jJabopaTopHas pabora). Beraucienune 3aBUCUMO-
cteit koadurmenToB peHess OT yriia MajgeHUus BOJHBI U MOCTPOSHUE COOT-
BETCTBYIOIUX I'padukoB. HaxoxkaeHne BequduHbl yriia bproctepa u uccieno-
BaHHUE CTPYKTYPHI TIOJHOTO TOJIS MPU JAaHHOM yriie majaeHus. HaxoxaeHue Be-
JUYHHBI KPUTHYECKOTO YTJIa M UCCIICAOBAHUE CTPYKTYPHI TOJIS TIPU JaHHOM YT-
JI€ HaJCHHUs.

IIporpaMmma moaAroToBKHU K padore

1 I/ISY‘II/ITB KpaTKHUEC CBCACHUA U3 TCOPHUHU.
2 O3HaKOMHUTBLCA C pPaCcd4CTHBIMH COOTHOIICHHUAMM JIJIA C—)JICKTpOIII/IHaMI/I‘IeCKOﬁ

MOICIIN.

3 IIpoBecTu MoIeTUpPOBaHUE C UCTIOIB30BAHUEM MPOTPAMM:

- 1 naGoparopnas padota: AmMminTyasl BojaHbl.xmcd u bproctep.xmcd;
- 2 naboparopnas padota: Kputnueckuit yroi.xmcd.

4 TloaroToBUTHCS K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI.

5 IloaroroBuTh GJIaHK OTYETa IO padoOTeE.



Kpartkoe onucanmne teopun

1 BonHoBBI€ siBeHMs BOJIU3M rpaHuUllbl paszjaena. HopmansHoe u
HAKJIOHHOE MaJICHUE TNIOCKUX 3JIEKTPOMArHUTHBIX BOJIH HA FPaHULly pas3zena

[Ipu pacnpocTpaHeHUH TIIIOCKOW 3JIEKTPOMArHUTHOM BOJIHBI B MPOCTPAHCTBE,
IPE/CTaBISIONIEM CO00it 00JIaCTH ¢ Pa3IMYHbIM 3HAUYCHHUEM IapaMeTpoB &,, U,, O

Y TPaHMIIAMH pa3jieiia B BHJIC TUIOCKOCTEH, BOSHUKAIOT OTPaKCHHBIC M IPEIIOMIICH-
HbIC BOJTHBI. KOMITJICKCHBIC aMIUTUTY/ABl 3TUX BOJIH CBSI3aHBI ¢ KOMILJICKCHON aMILTH-
TyJIOM TaJaomIeil BOTHBI KoIhhuyuenmamu ompaxceHus u npeiomieHus, 3anm-
CaHHBIMHM OTHOCHTEIIBHO KOMITOHEHT JICKTPUYECKOTO TTOJIS:
RE = EOTp /Enazm TE = Enp /Enaz[ (1)

O606menHo dopmynsl (1) HazwiBatoTCs KoIpPuuuenmamu Dpenensn B
Ka)KJIOM KOHKPETHOM clTydae MOTYT OBbITh HalCHBI HA OCHOBAHWH I'PAHUYHBIX YCJIO-
BUH Ha IJIOCKOCTSX, Pa3JCSAIOIIUX CPEIbl C PAa3IUYHBIMA 3HAYCHUSMH DJICKTPOIH-
HAMHUYECKUX TapaMeTpOB.

JIJIss BOJIH BEpTHKAIbHOUW (TIapajuIeIbHON) M TOPU30HTAIBHOW (ITepIEHINKY-
JSIPHOMN) TTOJISIpU3aIiuii BeIpakeHus K03 duireHToB OpeHens pa3auyaroTcs U uMe-
10T BU/I;

7 _ W, cosp—W, cosO 7o 2W, cos ¢ 3)
|7 W, cos + W, cosO’ ' T W cosp + W, cos@’
: W, cosep—W,cos0 : 2W, cos @
RJ_Z ) TJ_Z 5 (4)
W, cosp +W,cosO W, cos@+ W, cosb
tuai

B KOTOpBIX W, =

l - BOJIHOBOE COIIPOTHUBIEHUE i-i cpeabl (i=1,2) ¢ mapameTpa-

ail

MH &, = €48, My = Mol ty =4m-107" Tu/m; g, ~ 8,854-107"% d/m.

I'eomeTpus 3anau nokasaHa Ha pucyHke 1. [Ipuuem pucyHok 1,a nimmtroctpupy-
€T CiIy4ail maJieHusl BOJIHBI MapajiesIbHON MoIsipu3aluy, a pUCyHOK 1,0 — neprneHau-
KYJIAPHOW HOJISIPU3ALUH.

B ciaydac Cpcabl C IMOTCPpAMH OTHOCHUTCIIBHAA OUIJICKTPHUYCCKAA IIPOHHUIAC-
MOCTb CpCAbl CTAHOBHUTCHA KOMHHCKCHOﬁ, 3aBUCUT OT KPYFOBOﬁ YaCTOThI BOJIHBI
@ =27 f ¥ ynenbHO! NPOBOJMMOCTH CPE/ibl O U ONHCHIBACTCS BHIPAKCHUEM:

~ o)
E=—1—. (%)
0]

B wacTHOM ciydae, Korja ojHa U3 Cpell, IOMYCTUM, BTOpas, SBISICTCS UAcalb-
HBIM METaJIOM (G —> o0 ), Ko punueHTsl OpeHens npuoopeTaroT BU:

RH :1, RJ_Z—I, T"‘ - J_:O. (6)
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Pucynoxk 1 — I'eomerpus 3agaun:
a — CJIydJal NMaJcHKsl BOJHBI NTapaJlJICIbHON NOSPU3aLNN;
0 — ciiyyail maJIeHUs BOJIHBI NEPIEHIUKYISPHON MOJISIpUaI3un

[Ipn HaKkJIOHHOM MaJEHUU TUIOCKOM BOJIHBI Ha TAaKylK TPaHMIy pa3feria cpel
CTPYKTYypa PE3YIABTUPYIOLIETO IOJISI UMEET CIOXKHYIO CTPYKTYPY, OCKOJIBKY IpsiMast
U OTpa)X€HHas BOJIHBI PACIPOCTPAHAIOTCA IOJ YIJoM Jpyr K Apyry. B Toukax, rae

BEKTOpBI FE MpsSMON M OTPaKEHHOUN BOJH CHH(A3HBI, HAXOIATCS MYYHOCTH DJICKTPH-
geckoro mosisi. B Toukax ke, rie BEKTOpbl MPOTUBO(A3HBI, OYIYyT pacroiaratbCs y3-
7bl. Beipaxkenue, onpenensioiiee NojJ0KeHHE 7-TO y37a BIOJb OCU z («HYJIS» TMOJIs)
BOJIHBI, MATAIOUIEN IO YIJIOM () , UMEET BU/:

nri
4

" kcosg’ @)

HOBerHOCTI/I PAaBHBIX aMIUIATYA IMapaJlJICJIbHbI INIOCKOCTHU pasJciia CpCla, a
IMOBCPXHOCTHU PABHBIX (1)213, OCTaBasiICh INNIOCKUMH, MCPICHANUKYJISAPHBI ell. Haﬂ rpa-
HUYHOW MMOBEPXHOCTHIO PE3YJILTHPYIOIIAs BOJHA OKa3bIBAETCS TUIOCKOM, HO HEOIHO-

ponHo#. Tak kak BekTOphl [ mManaromieli 1 OTPaKCHHOHN BOJIH HE MMapajuIeIbHBI APYT
JPYTY, TO MOKHO TOBOPHUTH JIUIIL 00 y3JIaX M IMyYHOCTSIX HOPMAaJbHBIX U TaHTCHIIH-
aNBbHBIX cocTaBIOMUX. C y3JIaMH 3JEKTPUYCCKOTO TOJISI COBMAIAIOT Y3JIBI HOP-
MaJbHOW COCTaBJISAIONIEH MAarHMUTHOTO TIOJIS, a C MYYHOCTSIMH — Y3JIbl KacaTeIbHOM
COCTaBJISIOLLEH.

B npyrom 4actHOM ciiydae — NajieHUU BOJHBI IO HOPMaJIM K TpaHUIIE pa3jesa
cpen (@ = 0) - koapPunmenTer OpeHens He 3aBUCST OT TOISIPU3AIUN BOJIHBI U OITH-

ChIBArOTCA COOTHOIICHUAMMU .

il 7o 2
W, +Ww,’ W, +Ww,

(8)



Vbl AACHUS. (), OTPAKCHUSA (0 U mpeaomiieHust 6, Bxozsimue B GopMyJibl
(3), (4), cBs3anbl Mex 1y coboii 3akoHamu CHeyunyca (CHes):
— yTOJI aJICHUS PaBEH YTy OTPAKCHHS, IPUYCM YTOJI IMaJICHUS U YTrOJI OTPAKCHUS,
a TaK)Ke yroJ IPeJIOMJICHHUS OTCUHUTHIBAIOTCS OT HOPMAJIM K IMMOBEPXHOCTH pasjieia
70 HampaBjcHUs TajcHUsA (OTpakKCHHS, NpPETOMJICHHS) BONHBI (1-H 3aKoH
Cuemnunyca);
— CHHYCHI YIJIOB NAJICHUS U MPEJIOMIICHUS OTHOCSATCS KaK MOCTOSHHBIC pacipocTpa-
HEHUsI B COOTBETCTBYIOIIMX cpefax (2-if 3akoH CHeumyca):
sing _ k,
sin@ k-

I[JISI HCTIOTIOIIAIIUX CPC 3aKOH CMHYCOB 3aIllMChIBACTCA B BUAC

sing _ ky _ Vo1 _NEaaMar _ 1 _
T = = = =Ny, (96)
sind - ko vy, EaHa M

rlie 711y, - OTHOCUTEIBbHBIN KOI(POUIUEHT NpesioMiIeHHs (B ONTUKE JaHHBIN apaMeTp

(%)

OIIPCACIIACTCA 3KCHepI/IMCHTaHBHO). N3 3akona CUHYCOB CJICAYCT, YTO OTHOIICHHC
CUHYCOB YIJIOB MAJACHUA U IMPCIIOMJICHUS PABHO MOCTOSIHHOM BCIIMYUHC, SaBI/ICHH_Ieﬁ
TOJIBKO OT IIapaMETPOB I'PaHUYAIIUX CPCI.

2. YcnoBus IOJIHOTO MPOXOXKACHUA U ITOJIHOT'O OTPAKCHUA
Ha I'paHUIC pa3zciia Cpea

2.1. Ananus cootHomeHu (3), (4) mokas3bIBaeT, YTO B psJlie ciaydaeB Kodhdu-
IIUEHT OTPaXKEHUS MOXKET O0OpaTUThCA B HYJb. DUBUYECKH I3TO COOTBETCTBYET SIBJIC-
HUIO MOJHOTO MPOXO0XKICHHUS BOJIHBI BO BTOPYIO CpeAy. YTOJ MajeHusi, TP KOTOPOM
BO3HUKAET JIaHHOE SIBJICHUE, Ha3bIBaeTCs yenom bprocmepa w onpepnensercs cooT-
HOIIICHUSIMH:

Py = asin ,  (10a) @5, = asin (106)

HecnoxxHo 3ameTuTh, 4TO yron bprocTtepa He ompeneleH B Cillydyae HEMarHWTHBIX
cpen (M, = U, = ly) IPpU NEPIEHIUKYISAPHON NOJIAPH3ALMU U IPH IapauIEIbHON
HOJIIPU3ALMH B CIIy4dae, KOraa &, = &,.

Xapakrep 3aBUCUMOCTEH KOAI(DPUIIMEHTOB OTpaKeHUS ISl UIACANbHBIX H-
AJIEKTPUKOB (&; U & BEUIECTBEHHBI, 1, = U, =) IPOMIIOCTPUPOBAH HAa PUCYHKE 2.
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Pucynok 2 — 3aBucumocts ko3 duimeHTa oTpaxkeHust R oT yria najieHus

[Ipoananu3upyem cHayajla CEMEMCTBO 3aBUCHMOCTEW, MOJIYUYEHHBIX IS CIIY-
Yasi, KOI/la ONTUYECKas IUNIOTHOCTh IIEPBOM CpeJibl BhIIIE, YeEM BTOpOH (&, > ¢,). He-

CJIO’)KHO 3aMETUTh, UTO HE3aBUCUMO OT BUJIa MOJIApU3AIUU KOIDPUITUEHT OTpaKEHUS
(R, wnu R)) Kaxablii pa3 NpH ONpENEICHHOM 3HAYEHWH YIJla ¢ =@ CTaHOBUTCS

paBHBIM €IMHUIIE U Jajiee COXpaHseT cBoe 3HaueHue. Eciu e Oosee BHICOKOM ABIIs-
€TCsl ONTHYECKasl IIIOTHOCTh BTOPOM cpefbl (& < &, ), TO B 00JaCTH MOJIOTOro Maje-

Hus (@=x90°) mist 06enx MoJspu3alil U MpU BCEX 3HAUCHUX IapaMmerpa €,/g; Ko-

s dunreHT oTpakeHus: 0JIM30K K 3HauYeHUto —1. O1HaKO B MOBEJEHUU KPUBBIX, OTH-
ceiBaroux R u R|| mpu ¢, <¢,, ectb cymecTBeHHOe pa3znuuue. Tak, Ipu NneprneH-

TUKYJISpHON mossipu3aiiil R HauyMHAeT M3MEHSThCS OT OTPULATEIbHBIX 3HAUCHUM
U, focTuras —1, HUre, HU U KaKuX 3HAYCHMSIX yria MmajeHus ¢ He oOpainaercs B
HyNb. B cnydae napamnensHoi nonsipusauuu kodhuimeHT R||, HaunHas u3mMeHsATbCA
OT MOJIOKUTENBHBIX 3HaueHn npu @—90°, ctaHoBUTCS paBHBIM —1. CeaoBaTeNbHO,
IpU HEKOTOPBIX yriax majnenus (yrinax bprocrepa) R||=0, T.e. oTpaxkeHune oTcyTCTBY-
€T — IPOMCXOUT IIOJHOE IIPOXOXKAECHHUE BOIHBI BO BTOPYIO CpENLY.

Paznuune xospduumento @penens u yriaa bproctepa s BOJIH Mapaijielib-
HOM ¥ NEPIEeHIUKYIIPHON NOJMAPU3ALUN TPUBOJUT K TOMY, YTO MPH MaJEHUN BOITHBI
IIPOM3BOJILHON IMOJIAPU3ALMU HA TPAaHUIY pas3zelia JBYyX Cpell COOTHOIICHHUE MEXKAY
aMIUTUTYJaMU NEPIEHANKYJISIPHON U apajijieIbHOW COCTABISIONIMX B OTPAXKEHHON U
npoueAme BoJHax OyeT UHbIM, YeM B MaJaroleil BOJIHE. DTO NMPUBOAUT K U3Me-
HEHUIO MOJIAPU3ALUN OTPAXEHHON U IPOIIEIUIEN BOJIH 10 CPABHEHUIO C MAJAIOIIEH.
B wactHOCTH, ecau miockas BOJHA C KpyroBOH Mossipu3anyeil magaer Mo yrioM
Bprocrepa i oHOM M3 ABYX 00pa3yroluX €€ JUHEHHO NOJISPU30BaHHBIX BOJIH, TO
OTpakeHHasi BOJIHA OKa3bIBA€TCs JIMHEHHO MOJIIPU30BAHHOM, a MPOIIeAIas — dJUIUI-
TUYECKHU MOJIIPU30BAHHOM.



2.2. PaccMOTpuM Tenephb yCIIOBUS, IPU KOTOPBIX HAOIIOAAETCA nOAHOE Om-
Ppadicenue Ha TPAHUIIE pa3jena JByX AUDJIEKTPUKOB.

Ecmu IepBasa Cpcaa OINTUUCCKHU Oonee IJIOTHasA, 4€EM BTOpasd (81 > 82), TO U3

BTOpOro 3akoHa CHemuyca (8) cienyeT, 4To yroJ NpejoMIICHUs W B JAHHOM cllydae
OoJIbIIIe yIJIa MaJeHus @. JTO MOKAa3aHO B JIy4€BOM cXeMe Ha PUCYHKe 3.
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Pucynoxk 3 — JlyueBas cxema majieHus BOJIHBI Ha TPAHUILy pasjiena cpen
JUISL CITy4ast IIOJIHOTO OTPAKEHUS

VYron npenomMieHus Y MOXET U3MEHATbCA OT Hyds 1o 90°. 3nauenune y=90°

SIBISIETCST TIPE/ICIbHBIM. YTON MaaCHHust ¢ =@,,,, Opu KotopoMm y=90°, HasbIBacTCS
KpUMUYECKUM y2iom:
ky

sing, , :k—. (11)
1



Tax kak sing,, He MOKET ObITh OOMBIIE €IMHHIIBI, TO TIOIYYEHHOE PABCHCTBO BO3-

MOJKHO JIMIIIb B TOM ClIy4dac, CCIIN k2 < k] , T.C., KaK YK€ OTMCYAJIOCHh BBIIIC, IIPU YCIJIOBHU,

YTO BTOPAs Cpe/ia SBISETCS ONTUIECKH MEHEe IUIOTHOM, YeM IepBast.

[Tpu yrmax mameHusi, OONBIINX KPUTHUYECKOTO, MIMEET MECTO TOJTHOE OTpa)kKeHWE,
T.€. 110 aOCOTFOTHOM BeNTMUMHE KO3(DPUIIMEHT OTpaXKeHHUs! TOJIKEH ObITh paBEH EIMHUIIC.

Taxum 0Opa3om, 1Sl BOSHUKHOBEHHS TIOJTHOTO OTPaXKEHUSI HEOOXOMMO BBITIONTHE-
HUE JIBYX YCJIOBUMU:

- BTOpasi cpefia IOJDKHA OBITh ONTHYECKH MEHEE MJIOTHOM MO CPaBHEHHIO C TIep-
BOM (k, <k, nmu n, >n,);

- YrOJI I/ICHUS () IOJKEH OBITh 0OJIbIIE KPUTHIECKOTO (¢ > ¢, ).

Onucanue nopsaka padoTbl

[Taker mporpamm, mpeaHa3HAYECHHBIX IS TIPOBEICHUS UCCIICAOBAHUNA CTPYKTYPHI
TOJIS1 TITIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI TIPH TIAJICHUN Ha TPAHUITY pasJiesnia Cpe/l, BBIOI-
HEH B sI3bIKOBOM B cpene MathCad.

Ha mepBom 3Tare ucrmons3yercsi mporpaMMa AMIUTUTY/a BOJTHBLMCd, MpeaHa3Ha-
YeHHasI JUTsl KCCIIEZIOBAHUSI CTPYKTYPhI BOJTHBI, TTA/IAFONICH TI0 HOPMAIX K TPAHHUIIE pa3ziena
cpen. Iloacrapmsis B rpadbl, BBIICIICHHBIC 3€JICHBIM [IBETOM, HCXOTHBIC TAHHBIE, COOTBET-
CTBYIOIIVE BapUaHTY 3aJaHus, HEOOX0AUMO: 1) paccunTaTh apaMeTphbl BOJHBI B Cpeaax
1151 00OMX BapUAHTOB BTOPOM cpefibl (cpena 6e3 moTephb U cpesia C MOTePsIMU) U 3arlOTHUTh
Tabmuiel 1 1 2; 2) MOCTPOUTH TpaWKK pacTpe/ieNieHNs] X-KOMIIOHEHTBI BEKTOpa Harpsi-
’KEHHOCTH 3JIEKTPHUYECKOTO TOJISI Ha TPaHWIE pasziena cpel IJisi 00OMX CIydaes; 3) Io-
CTPOUTH AHUMAITOHHBIN KJIUIT HA OCHOBE TpadyiKa U3 1.2 PU N3MEHEHUH BO BPEMEHHU.

Tab6auma 1 — McxonHuele 1aHHBIE

Bropas cpena

[IepBas
[Tapamerp cpena Cpena 6e3 motepb Cpena c motepsamu

(cimydait «ay) (cimyqait «6»)

Yactorta f, ['

OTHOCHUTENBHAS AUDIICKTPUYECKAS
IIPOHHUIIAEMOCTDb £

OtHOcCHTENbHAS MarHUTHAS IIPO-
HULIAEMOCTh LI

[IepBblii aTan

VY nenbpHas npoBoaAUMOCTh O , CM/M - 0

Bropoit 3tan

VYron naneHus Qin cident > TDAI




Tabnuua 2 - [lapameTpsl BostHbI U K03 duirieHTsr Openens
P HOPMaJIbHOM NaJ€HUN BOJIHBI

Bropas cpena

[Tapamerp [Teppas cpena Cpena 6e3 morepb Cpena ¢ morepsiMu
(cimydait «ay) (cimyqait «6»)

BosHOBOE conpoTus-
nerne W, Om

Koaddumnument pac-

npoctpanenus K ,
1/m

Koadunuent daspl
IB , 1/M

Koadpunuent 3ary-
XaHus o , 1/m

Jlmua BostHBI A, M

Tonmumua CKUH-CI0

O, M

Kosdpuuuenter Openens

Koaddurment orpakenus R

®asa kospduumenta otpaxenus O, rpan

Koadduruent npenomnenus 1

da3za k03P PUIHEHTA TPEIOMIICHUS GT , Tpan

Ha BTopoMm srtane ucnons3yercs nporpamma bprocrep.mcd, npeanasHaueHHas i
MCCIIEIOBAHUS CTPYKTYPbl HAKJIOHHOW NAJArOIIeil BOJHBI MapaJlIeIbHON MOJspU3a-
MU TIPU MAJIEHUU U3 CPeibl MeHee MIOTHOW B 00Jiee MIIOTHYIO.

[Ipu mpoBeneHUH UCCIeI0BaHUI HEOOXOIUMO MOJCTABIsASA UCXOAHbIE JaHHbIE, COOT-
BETCTBYIOILIME BAPUAHTY 3aJlaHUs, B Tpadbl, BHIJICICHHbBIE 3€JICHBIM 1IBETOM, CIEAYET:
1) mocTpouTh 3aBUCUMOCTD YIJIa MPEJIOMJICHHUS OT yria MajeHus; 2) BbIUUCIUTD Be-
muuuHy yria bproctepa; 3) moctpouts rpaduku 3aBUcUMOCTH K03 dunnentoB Ope-
HeJs OT yrja MajeHus MIOCKON BOJIHBL; 4) MOCTPOUTh aHUMAIMOHHBIN KJIUI pacipe-
JIEJICHHS] X-KOMIIOHEHTBl BEKTOPA HANPsHKEHHOCTH JIEKTPUUYECKOTO TI0JIsl Ha TPaHHULIe
paszzeina cpell AJid 3alaHHOTrO yIjla IaJeHus U HaliieHHoro yria bprocrepa. 3HaueHus
koapunrentoB @penens u yriaa bprocrepa 3anectu B Tadnauny 3. CpaBHUTH HOJTY-
YeHHbIE PE3YNbTATHI U AaTh PUINYECKYIO TPAKTOBKY.
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Tabmuma 3 - Koaddunmentsr @penens u cBsi3aHHbIE C HUMU BEJIMUUHBI
MIPY HAKJIOHHOM MaJ€HUM BOJHBI

[Tapamerp Bennunna

[TapamtenpHas nonspu3anus

Koadunuent orpakenus RH pu GpUKCUpo-

BAaHHOM YTIJIC MMAACHUA

Koaddunument npoxoxaenus TH ¢bukcupo-

BAaHHOM YTI'JIC MMAACHUA

VYrou bproctepa QH p > 'pan (ciy4aii 2a)

Kpurtnaeckuit yron 6 &y » TPAN

[lepnennukynspHas noyisspusanus (BTopasi cpefia — U1eaibHO MPOBOASILAS [IJIOCKOCTh)

[TonosxeHne mepBoro y3jia CTOSYEH BOJTHBI, M

[TonosxeHne BTOPOTO y3J1a CTOSYEH BOTHBI, M

[Ipu npoBeneHUN UCCIEIOBaHUM MalaHus BOJHBI U3 CPElbl ONTHUYECKH Oosee
wioTHOM B MeHee mioTHyo (IIporpamma Kputnueckuit yron.med) HeoOXoaumo mo-
MEHATh HapaMeTpsl cpen (&, <> &,). Hanee Tpebyercss 1) BBIYUCIUTH BEIUYUHY

KPUTUYECKOTO yriia u yria bpiocrepa; 2) moctpouth rpadvku 3aBUCUMOCTH KO3(-
¢unuentoB OpeHens OT yria MnajeHus: IIOCKOW BOJHBI, BBIACIS HANpaBlIeHUE, CO-
OTBETCTBYIOIIEE KPUTHUECKOMY YIIy; 3) Ha OCHOBE aHMMAllMOHHOI'O KJIMIa UCCIIe-
J0BaTh CTPYKTYpPY MOJS NMPU NaJeHUU BOJHBI C HANPABICHUN, OIM3KUX K KpUTUYE-
ckoMmy yrity. 3HadeHus: kodpduurentoB dpenens, KpUTUYECKOro yria u yria bpro-
cTepa 3aHectd B Tabnuily 3.CpaBHUTH MOJYYEHHbBIE PE3YIbTaThl U AaTh (PU3UUECKYIO
TPaKTOBKY.

BbInosiHUTh aHaJIM3 MONYYEHHBIX HAa BCEX TPEX dTamax pe3yibTaToB U chop-
MYJIMPOBATh BBIBOJIBI IO padoTe.

Conep:kanme oTuera

1. HazBanue paboThI, IeNTh UCCIICIOBAHUIA.

2. PUCYHKM, MTOSCHSIOIINE TE€OMETPHIO 3aa4H.

3. TaGnuip! 1 TpadMKU B COOTBETCTBHH C MHIWBUIYAIBHBIM 32/ IaHHCM.
4. BeIBOABI 11O padoTe.

KouTpoJibHbIE BONIPOCHI

1) Kak opueHTHpOBaHBl BEKTOpa HANPSHKEHHOCTH SJIEKTPUYECKOTO0 M MArHUTHOIO
MIOJIEN B BOJTHAX MapaJlIEIbHON U NEPNEHAUKYIIAPHON MOISPU3ALIH ?

11



2) Uro Takoe yriibl aJeHusl, OTPAXKEHUS U MPETOMIICHHUS?

3) UeM oTiIiMYArOTCA XapaKTEPUCTHUKU AJIEKTPOMArHUTHOW BOJIHBI B Cpejie C MOTeps-
MH?

4) Yrto Takoe CKUH-CJIOM?

5) ®opMynHPOBKY U MaTeMaTUUYECKUE BhIpaXKEHUsI 000uX 3akoHOB CHeJutnyca.

6) Yto Takoe KpUTUUECKUIN yrom?

7) Yto Takoe yroia bproctepa?

8) dusznueckuit cMbICT KOG PUITUEHTOB OTPAXKEHUS U TIPOXOXKICHHUS.

Cnmcok ureparypbl

1. IlerpoB b.M. DnexTpoauHaMuKka U pacupocTpaHeHue paauoBoiH. M.: [Nopsiyas
munusa — Teaexom, 2004.

2. 3eznuHa MLIO., IIlokoBa FO.A. DneKTpoOMarHUTHBIE TOJISI U BOJIHBI: KypC JIEK-
10178 PocrtoB H//1: 2016: [D51eKTpOHHBIN pecypc]:
http://de.donstu.ru/CDOCourses/30c97dab-1bbe-437e-8794-e741fdfc1521/2939/2742.pdf

3. DnextpomarnutHble nofisg U BojiHbl / MLIO. 3Be3auna, F0.A. Illokosa [u ap.]. Po-
croB-Ha-Jlony: AI'TY, 2018. — 298 c.

12



Bapuanrsl 3agannii

Jlj/_“ M];u o 1“8;;1); Jlj/_H M1{u R i 1“8;;1);
Cm/™m Cm/™m

1 3 1 3 1000 10 26 20 4 16 800 57
2 3 2 |4 1000 | 40 27 20 2 14 800 19
3 3,5 1 2,56 | 1000 |20 28 22 1 3 800 20
4 3,5 2 8 1000 | 70 29 22 2 6 800 8
5 3,5 2 16 1000 | 65 30 22 1 80 800 28
6 4 1 3 1000 | 45 31 25 1 10 800 0
7 4 1 5 1000 | 35 32 25 2 4 800 5
8 4 2 16 1000 | 44 33 25 1 6 800 66
9 4 1 80 1000 | 32 34 25 1 12 900 32
10 5 1 4 640 30 35 30 1 4 900 24
11 5 1 5 640 24 36 30 1 3 900 22
12 5 1 6 640 26 37 30 1 5 900 18
13 5 2 8 640 68 38 30 2 7 900 29
14 10 1 7 640 31 39 32 1 8 900 70
15 10 1 15 640 14 40 32 2 5 900 75
16 10 2 |6 640 15 41 32 1 2,56 750 25
17 12 1 8 640 60 42 32 2 9 750 20
18 12 1 14 640 44 43 35 1 6 750 14
19 12 2 |6 640 56 44 35 2 14 750 76
20 12 2 8 640 47 45 35 3 8 750 50
21 15 1 15 800 54 46 35 1 7 750 40
22 15 2 10 800 39 47 40 1 6 750 30
23 15 3 6 800 | 46 48 40 2 7 750 60
24 20 1 3 800 | 29 49 40 1 14 750 22
25 20 2 2,56 800 | 11 50 40 1 5 750 68

Ilpumeuanue: J1ns BCEX BADUAHTOB 3a[aHHii CUMTATh, YTO L) = L, = 1.
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