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IIPEAACAOBHE

OmHUM 13 OCHOBHBIX BUAOB 3aHATUHN II0 KypPCYy «DAEK-
TPOMAarHUTHAas COBMECTUMOCTb B SAEKTPOSHEPIETUKE» ABASI-
eTCsI BBIIIOAHEHHE KOHTPOABHBIX paboT (IoMallrHero 3aaHus).
[IpenararaemMble B HACTOSIIIIEM ITOCOOMM 3aJaHHUS OXBATBIBAIOT
OCHOBHOH MaTepHuaA Kypca U COOTBETCTBYIOT ['ocymapcTBEH-
HOMYy obOpazoBaTeAbHOMY cTaHmapTy 1o maaHy 2003 roxa
OIlI. &. 09.

OBIIIHE METOAHYECKHE YKASAHHS K
BBIIIOAHEHHIO PABOT

[leAbI0 KOHTPOABHBIX PabOT (DOMAIITHETO 3a/laHUsI) SIBAS-
€eTCsl OKOHYaTeAbHad ITPOBEPKA YCBOEHUd CTyAEHTAMU pas3ae-
AOB Kypca. [IpuctynaTth K BBIIIOAHEHUIO PadOT CAEOyET IIOCAE
M3y4YeHUsI COOTBETCTBYIOIIETO MaTepuasa. [Ipu BbIIOAHEHUH
KasKIOW 3a7a4yyd HEOOXOAUMO ITPUBOAUTH 3aJaHHE C YHUCAEH-
HbIMH 3HA4YE€HUSIMHU, YEPTEKU U CXEMbl BBIIIOAHSTH C IPUHHI-
TBIMU OYKBEHHBIMH O00O3Ha4YeHUSMH. B KOHTpPOABHOU pabore
HeoOXO0IUMO yKasaTh pacdeTHble (POPMYyAbI, a KOHEYHBIH pe-
3yABTAT BBLAEAUTH U3 OCHOBHOI'O TE€KCTa. OTallbl BBIIIOAHEHUS
JOAYKHBI MMETBh COOTBETCTBYIOIIME IIOSICHEHUA. BbruncaeHud
BO3MOXKHO OCYIIECTBASATHL C IIOMOIIBIO MHKPOKAABKYASITOPA
HAU TIOCPEICTBOM IIaKETOB MaTEMAaTHYECKUX IIporpaMM Ha
KOMIIBIOTEPE, TIOATBEPKAAas pacdeThl pacredarkaMu. Obsi3a-
TEABHO IIPUBEJEHUE Pa3MEPHOCTH IIOAYYEHHBIX PE3yAbLTATOB.
BriBoa dopMyA B TEKCTE HE ITPOBOAUTCS.

TUTYABHBIF AUCT paboThl COAEPKUT Ha3BaHUE UHCTHUTY-
Ta, Kadeapbl paMUAUIO, UMdI U OTYECTBO CTyAeHTa, HIUQP,
COOTBETCTBYIOILIMH BapUaHTy (CM. IIPHUMeED).



OOurne TpeOOBaHHS K BBIIOAHEHHIO PabOTHI H
odopmaeHHIO OTUYETA

1. Oruer 1o pabore odopMasdgeTcss Ha AHUCTax popmarta
A4, Ha omHOU cTOpoHe AucTa. Ha mepBoM (TUTYABHOM AUCTE)
yKa3blBaeTCsd Ha3BaHUE YHUBEPCHUTETa, Kadeapsl, IIpeaMeTa,
Ha3BaHUe (TeMa) KP, Homep BapuaHTa U rof BBIIIOAHEHUS pa-
b6otpl. Takke yraswpiBaerca ®.M.0. mpenogaBaTeasi, TpyIia,
®.1.0. crynerTa. OT4yeT MOXKET OBITh KaK PYKOITHUCHBIM, TaK
U MAalllUHOIIHCHBIM.

2. OT4eT OOAXKEH COAEpPKaTh:
IIOAHBIN TEKCT 3aJaHUs;
OMHCATEABHYIO YaCTh [IOCTABACHHOM 3a1a4U;
pacyeTHYIO cxeMy (PUABTPA;

- BCE IIPOMEXKYTOYHBIE PE3YABTATHI PACYETOB C YKa3aHU-
€M €OUHUL] U3MEPEHUS;

- rpaduuecKre pe3yAbTaThl pacdyeToB (AUX);

- BBIBO/IBI IO paboTe.

3. Pacuer mpou3BOAUTCS B KOMIIAEKCHBIX BEAWYUHAX,
00s13aTEeABPHO YKa3bIBATb €IUHHUIIbI

U3MEPEHUMN.

4. Ilpy HCIIOAB30BAaHUU [OOIIOAHUTEABHOU AUTEpPaATYpPhI
yKas3aTb CChIAKU U ITPUBECTU CIIUCOK AUTEPATYPHI.



BBEAEHHE

DaeKTpoMarHuTHass coBMecTUMOCTh (OMC) aBageTcsa co-
BPEMEHHBIM IIOHATHEM, OOBEIHUHSIOUIUM 3ACKTPOMATrHUTHBIE
ABACHUd, TaKUE€ KaK pPaaUuOIIOMEXU, BAHUSHUA Ha CEThb, Iepe-
HaMpsi>KeHUsI, KoAeDaHHs HaNPsSKEeHUS CeTH, IlapasuTHbIE
CBsI3U, (POH IIPOMBIIIIA€EHHOM 4YacTOThl U T.O. B 1mocaemHee
BpeMsi Borrpockl OMC Oaaromapsi ITPUMEHEHUIO MUKPOIAEK-
TPOHUKH B CHUCTEMAaxX aBTOMAaTH3alll{, a TaKXKe H3-3a II0BCe-
MECTHOI'O0 YBEAUYUBAIOIIETOCS SACKTPOMATHUTHOIO 3arps3He-
HUSI OKPYZKaIoIled cpeabl ITpruodpear ocoboe 3HaYEHUE.

[To cBoeMy coaepzKaHUIO OUCIIHUIIAMHA OOBEeOHUHSAET U3Y-
YyeHHe CIIOCOOOB U CPeACTB OOpPBOBI C paarorIoMeXaMH; BO-
IIPOCbl HOPMAABHOT'O (PYHKIITMOHHUPOBAHUSI SAEKTPOHHBIX CUC-
TEM M KOMMYHHKAIIWM, CUCTEM aBTOMATHUKU, CETEHU U IIPO-
MBIIIIAEHHBIX NIpeanpudatuii. M3yyeHue AOUCHUIIAWUHBI "OAEK-
TPOMAarHUTHasA COBMECTUMOCTb B SACKTPOIHEPreTHUKE' IIpENy-
CMaTPUBAET PACCMOTPEHUE CAECAYIOIIUX TEM:

- 9AEKTpOMAarHuTHasi o6CTaHOBKA Ha 0OBEKTaX 3AEKTPO-
SHEPreTHKU;

- HICTOYHUKU [IOMEX,;
4yBCTBUTEABHBIE K IIOMEXaM 9A€MEHTHI;

KaHaAbI Ilepeaadyu IIOMEX;

YPOBHHU IIOMEX,;

IIOMEXOYCTOMYUBOCTD;

METOIBbl UCHBITAHUNU U CEPTUPUKAIIUU SAEMEHTOB BTO-
PUYHBIX IIENIEH HA IIOMEXOYCTOMYUBOCTD;

- BAUSHUE IIOAEH, CO3MaBaEMBIX YCTPONUCTBAMU SAEKTPO-
SHEPreTHKH Ha OMOAOTHYECKUE OOBEKTHI;

- HOPMBI 10 AOIIYCTHUMBIM HAIIPAKEHHOCTAM SACKTPHUYE-
CKUX U MarHUTHBIX IIOAE€U IIPOMBIIIIAEHHON 4aCTOTBI A4 IIep-
coHara W HaceAeHHd, 3aKoH PP 00 3AeKTPOMATHUTHOH CO-
BMECTUMOCTH.

B HacrodileM yKazaHUHU I[IPpUBEEeHa B KOHCIIEKTHUBHOM
IIOPSAKE TeopUud, Kacawllasicd IPEeACTaBACHUA HMIIYABCHBIX
IIOMeX B YaCTOTHOH 00AaCTH, omnpenaeAeHUsT (POPMBI UMITYABC-
HOM IIOMEXU II0 €€ CIIEKTPAABHOU IIAOTHOCTHU PACIIPEAEAECHUL
aMIIAUTY/l, OLIEHKH YPOBHEU HAIIPSIKEHHOCTH JACKTPUUECKOI'O
M MarHUTHOTO moaed 1o Metony llleakyHoBa (MeTOn IMOAHBIX



COIIPOTHUBAEHUM), B HPOCTPaAHCTBE 5KpaHa. Kpome 3TOro B
yKa3aHUgX MPUBEOEHBI 3aJaHUd K BBIIIOAHEHHIO KOHTPOAB-
HBIX U JOMAIIHUX PaboT.



TEOPETHYECKHE CBEIEHHS K
BBIIIOAHEHHWIO PABOTHI Ne 1

1. YPOBHbB IIOMEX H KOSPPHIIHEHT S9KPAHH-
POBAHHA

JAsT KOAMYECTBEHHOU OLIEHKHU SAEKTPOMArHUTHOM CO-
BMECTHUMOCTH IIOAB3YIOTCS AOTAPUPMHUYECKUMH MacllTadaMu
SAEKTPUYECKUX U MarHUTHBIX BEAUYUH. Pazan4daioT aorapudpm
OTHOIIIEHUA YPOBHEMN U CTEIIEHU IIEpPEaAYU IIOMEXHU.

[TpuMeHssT OeCATUYHBINA AorapudM, OMNPEIEeAUM B OEITH-
Oearax HaIIpPsSZKEeHUE, TOK, HAIIPSIKEHHOCTDH ITI0A€H, MOIIHOCTS,
IIpUHUMAas 0a30BBIMH BeAWYHHAMH, COOTBeTcTBeHHO Up=1
MKB, Ir= 1 MKA, Eoc=1 MkB/Mm, Ho=1 MKA /M, Po=1 nBT:

E
uzZO-lgﬂ i:20-lgI—X e=20-1gl =~ H:20-1g£
UO ’ IO ’ EO ’ HO ’

p:mg(%j, (1.1)

[IpuMeHsisT HaTypaAbHBIM Aorapu(M, MOXKHO HpUHHMAas
Te JXKe 0a30Bble 3HAYEHUS OMNPEAEANUTh aHAAOTHYHBIM 0O0pa3oM
OTHOILIEHHE BeAn4UH B Herlepax (1 Ho=8,686 nb).

YpPOBHEM TIIOMEX HA3bIBAIOT OTHOCHUTEABHOE 3HAYE€HHE
IIOMEXHU, IIPU 3TOM IIPENEA €€ MOIIYCTHUMBIX YPOBHEH orpene-
as110T B crangapTax DIN/VDE, TTOCT, OCT.




2. OITHCAHHE 3AEKTPOMATrHHUTHBIX BAHSTHHH

OnucaHre SAEKTPOMATHUTHBIX BAUSHUMN OCYIIECTBASIOT
B YaCTOTHBIX U BPEMEHHBIX 00AacTsX. [IOCKOABKY IlepemaTod-
HbIE CBOMCTBA IIyTEH CBA3U U CPEACTB IIOMEXOIIOAaBAECHUS
yA00HO MPENCTABASITh B YAaCTOTHOH 00AaCTH, TO OAd Iepexoaa
13 BPEMEHHOH B YaCTOTHYIO 00AACThb UCIIOAB3VIOT PsSiAbl U HH-
Terpaansl Pypre.

JAst OBICTPOM MpPaKTHYECKOH peaansaliuu IIpeobpasoBa-
HUud Pypbe UCOAB3YIOT OMC - HOMorpamMmy. OHa IIO3BOASIET
IIOCTPOUTH OTUOAIOIIyI0 IIAOTHOCTU paCHpemeAeHUs aMIIAU-
TyL, CHHTE3UPOBaATh HMIIYABC, OSKBUBAACHTHBIA IIOMEXE,
Yy4E€CTh YaCTOTHO 3aBUCHUMBIE CBOMCTBA IIyTH U KaHaaa Iiepe-
Ja4yy IIOMEX, a TaKXKe CPEACTB 3alllUThl OT IoMeX (PHUABTPOB,
5KPaHOB).

[ag TparnenueBUIHOTO HUMIIyABCA, KOTOPBIM OIINCHIBAET
OOABIIIMHCTBO UMITYABCHBIX ITOMEX ITAOTHOCTBH PacHpeaeAeHUs
aMIIAUTY/L OIIPEAEASIETCHA BbIPAXKEHUEM:

B Sinnft Sinnft,
Uif)=2U, ogr .

[Mpu =0 TpamenueBHUOHBIE HMIIYABC HpeobpaslyeTcs B
IPAMOYTOABHBIN, a IIpU =0 B TPEYTOABHBIN, YTO COOTBETCTBY-
€T MOAHUEBBIM pa3pdaaM, IMEPEXOAHBIM IIpoOLleccaM, pas3pd-
JaM CTaTHUYECKOI'O JIAEKTPHUYECTBA, UMIIyAbCAM, HCIIOAB3YyE-
MBIM B IUPPOBOU TEXHUKE.

OMC - HOMoOrpamMma 0asupyeTcss Ha alldpoOKCHMAaIIUU
orubaroIe IAOTHOCTU pPacCHIpefeACHUs aMIIAUTYIHOM IIAOT-
HOCTHU TPEMH OTPE3KAMU IIPAMOM.

JAst HU3KOYacTOTHOrO nuamnasoHa f<fg (fu=1/nt) orubaro-
Iasi IapasseAbHa OCH abCIUCC, TaK KaK CHHYC IIpPUOAN3U-
TEABHO PaBEH CBOEMY apryMEHTY:



U(f)=2U,r =const,

IIAOTHOCTEP pacHnpeneAeHUs aMIIAUTY[ FapMOHUK (B ODB)
3aBUCHUT HUCKAIOYUTEABHO OT IIAOIAAU UMIIyAbCA:

U(f) 15 :201g(2U"%0) , e Ao=1 MKB-c (2.1)

[Asi cpegHeYacTOTHOrO auamnal3oHa I/ nr<f<l/mtk:

v =2 =

TO €CThb CllaZ, AaMIIAUTyAbl C dYacToTou cocrasBasgeT 20
b/ nexkany:

2U
_=20lg= ,
u(f) e (2.2)

B BBICOKOYACTOTHOM AuamnasoHe f>fz (fs=1/ntx)

1 1

U(f) :2UmTEﬂf—Tk’
UAU
22U,
u(f) s = 201gm , (2.3)

TO ecTh 40 nb/nexkany.

[as1 TIepexosia U3 4aCTOTHOM BO BPEMEHHYIO 00AacTh He-
00XO0IMMO HAUTHU MAOLIAIbL UMITyABCA:



1 u(f)ﬂg

U,t= 510 *  MkB-c, (2.4)
IIAOTHOCTB PacCIIpeleACHUSI aMIIAUTYI UMITyAbCA:
U(fu)gs
U = %10 0 \KB, (2.5)

KPyTHU3HY PpOHTa HapaCTaHUs UMITyAbCA:
202 U(fp) e
U% _Z " MKB/c. (2.6)
T 2
ﬂAHTeABHOCTB HMHYAbca OHpeILeAHTCH U3 COOTHOIIIEHUAD.

T :%fm (2.7)

Bpems HapacTaHUa UMIIyAbCA:

Tk = %%' (2.8)
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3.METO/ ITIOAHBIX COITPOTHBAEHHH

[ToMexonogaBACHUE dKpaHa XapaKTepHu3yeT CTEIleHb €To

3aIlIUTHOIO AEMCTBHUS, OHO Yallle BCETO yKa3bIBaeTcd B (PyHK-
MU YacTOThl B Aelmbesax HMAM Hellepax 3TO, TaK Ha3bIBae-
MbIH, KO3 PUIIMEHT SKPaHUPOBAHUSI:

H
3:20.1g(ﬂ] 2=20-1g =

Beanunnel E 1 H B cAy4Yae IIEPEMEHHOIO 3AEKTpPOMAr-
HUTHOTO [I0AS CBSI3aHBbI MEKy COOOH IOCpeaCTBOM BOAHOBOTO
COIIPOTUBAEHUS CPeNbl Z:

%=Z=\/g"%_uo, (3.1)

AHaAUTHUYECKUN pacdeT JSKPaHUPVIOLIETr0 MOEHUCTBUS

SAEKTPOMATrHUTHBIX SKPaHOB TpebyeT pelleHus ypaBHEHHU
MaxkcBeara gag obaacTel BHYyTPH U BHE BKpaHa, a TaKKe B
caMoH ero creHke. OZHaAKO, 3TOT METOL MaTeMaTHYECKU TPY-
JOEMOK, IIO3TOMY U HE IOAYYHA IIUPOKOr0 PaCIIPOCTPAHEHUS.

[ast OBICTPBIX MPaKTUYECKHX OIleHOK IIleAKyHOB paspa-
boTaa mpocToi criocob ompeneseHUsT KOap(pUIIMEeHTa 3aTyXa-
HHUY, KOTOPBIM OCHOBAaH Ha aHAAOTHU C PaCHpPOCTPaHEHUEM
SAEKTPOMArHUTHBIX BOAH B 9A€KTPHUYECKU OAWHHBIX ABYXIIPO-
BOOHBIX AUHULAX. OTH BOAHBI SBAFIOTCS PaACIIPOCTPAHAIOIIIH-
MHCH BIOOAB IIpoBoOdNMX AMHUN TEM-BoaAHaMu (3A€KTpoMar-
HUTHBIE BOAHBI C BEKTOPAaMM HAIIPSIKEHHOCTEH HAEKTpHUYE-
CKOI'O ¥ MarHUTHOIO noAe¥ E u H, OpUeHTHUPOBAaHHBIMU IIE€P-
HNEHOUKYAIPHO K HaAIPaBA€HUIO PACIIPOCTPAaHEHUS), TaK 4YTO
paspaboTaHHbIE OAS HUX (PpopMasbHBIE METOAbI HETPYAHO IIe-

11



PEHECTH Ha IAOCKHE BOAHBI B CBOOOJHOM IIpocTpaHcTBe. He-
00XOTMMO TIPOCTO 3aMEHUTH B YPABHEHUAX KOMIIAEKCHBIE aM-
AUTYAbl BXOAHOTO M BBIXOAHOTO HAMPsSIXKEHUsI, BXOOHOTO U
BBIXO/THOTO TOKa KOMIIAEKCHBIMU HAMPSXKEHHOCTIMHU OSAEK-
TPUUECKOTO0 U MarHUTHOTO ITOAEH.

Obumi#t Koa(pPUIIMEHT 3aTyXaHUS SACKTPOMATHHUTHOTO
9KpaHa COCTOUT H3 KO03((UIIMEHTaA 3aTyXaHUs BCAEICTBUE
OTpPasKeHHUs Ha TPaHUYHBIX IAOCKOCTIX P, KoadduitueHTa 3a-
TyxXaHUsl M3-3a IIOTAOILIEHUS B CTe€HKe 3KpaHa IT (mepexon
QHEPTHUHU 3SAEKTPOMATHUTHOTO IIOAd B TEIAO), KOPPEKTUPYIO-
mero kKoapduiienTa B, yYUTBIBAIOIIIETO MHOTOKPATHBIE BOA-
HbI OTPasKEHUd BHYTPU IKpaHa:

9=P+1II+B. (3.2)

PaccmoTpuM pacueT KaxKIoro M3 KOMIIOHEHTOB B OT-
ITIEALHOCTH.
Koadhdurimenr 3aryxaumud BCAEOCTBUE OTPaAKEHUA. DTOT

KO3(P(PUITHEHT COCTOUT U3 JABYX COCTABALIONINX, OHHU 00YCAOB-
A€HBbI ABYMS I'PAHUYHBIMU ITAOCKOCTSMH - CHAPYKH U BHYTPHU
skpaHa. [Ipu ycaoBHUH, 4YTO BOAHOBOE COIIPOTHUBAEHUE BHEIII-
Hell 00AacTH Zpm 3HAYUTEABHO OOABIIIE BOAHOBOI'O COIIPOTHUB-
ACHHUS MaTepHasa CTeHKHU dKpaHa Z» 0oAbIllasl YacTh S9HEPTHH,
OPUXOASIIENCd Ha T'PaHUYHYIO ITAOCKOCTH CHapPYyKH 3KpaHa
oTpazkaeTcd oOpaTHO K HCTOYHHKY. OTHOIIEHUE HAaITPsSKEeH-
HOCTEN BAEKTPOMATHUTHOTIO IIOAd IAOAIOIIEN U IIPOIIEAIIEH
BOAH OIIpefieAsieTCs POPMYAOH:

Epiy _ (Zpuy +Z5)
2.7, - (3.3)

E OB

AHaAOTUYHBIM 00pa30M 3TO OTHOIIEHUE OIIPEAECAUTCHS U
Ha BHYTPEHHEHN CTEHKE 3KpaHa - Ha BHYTPEHHEM IIOTpaHUY-

12



HOM CAO€. CYMMapHOe BAUAHHUE OTPAKEHHUA MO2KHO IIOAYIHUTD
13 COOTHOIIIEHM !

Epgnr (ZBZU +Za)2

Epy 4-(Z5+Zpy)- (3.4)

Z
Beensa o6o3Hauenue K = 3%3 sra popMyaa IPUHHUMAET BUI;

Epy  (1+KY

EBH 4'K ‘ (3’5)

[lepexoast K AorTapuPMUUECKUM XapaKTEPUCTHUKAM II0AY-

JyaeM BBIpaXKeHHE A Kod(pUuireHTa 3aTyXaHud BCAEICTBUE
OTpazKeHUM:

W+KY‘

Py =20-lgw’ (3.6)

JASI €r0 OIpelleA€HUsT HeOOXOAUMO 3HATh BOAHOBBIE COITPO-
TUBAEHUL.

BoAHOBOE CONPOTHUBAEHHUE B IIPOCTPAHCTBE HCTOYHHKA
IIOMeXHU A JaAbHEUN 30HBI:

ZBLU=ZO=377 OM, (3.7)
JANA OAM>KHEHN 30HBI B BBICOKOOMHBIX ITOASIX:

A 0018
2.7[.]/ r.f ? (3’8)

Zgy = Zo

13



B HU3KOOMHBIX TIOAAX:

2-w-r

Zom =Zy - =79-10°.7-f (3.9)

BoaHoBoe COITPOTHUBACHHE CTCHKH SKpaHa.

7. _ l-o- U
3 (O'+lw-g)7 (3.10)
a IIPU YCAOBHUH, YTO TOAIITUMHA CTE€HKHU OOABIIIE TAYOMHBI IIPO-
HUKHOBEHUL:
[-@- U
Zy = . (3.11)

BripasuMm K03 (PUIIMEHTHI 3aTyXaHUS BCAEACTBUE OTpa-
KEeHUs Yepe3 mapaMeTphl MaTepuasa 9KpaHa U 4acToTy:
1) OanvHsAA 30HA:

Py :108—10-lgﬂa;f’ (3.12)

r

2) asnexmpuueckoe none e 6GnuicHell 30He:

3 .2
. .]/'
Bos =142—10-1gL (3.13)

o, ’

3) MmazHumHoe none 8 6nurcHell 30He:

_H

2

Py =75-10-1
0b gf-O'r-r ,

(3.14)

T/IE 7 - PACCTOSTHUE OT UCTOYHHKA [TOMEXHU, M;
f - gacrora, MI'L;

14



Or - OTHOCUTEABHAd YAEAbHAs 3A€KTPOIIPOBOLHOCTH, 3a
6a30ByI0 IIPUHATA IAEKTPOIIPOBOIHOCTD MEIH:

o

o, =——
58-107 -

7

(3.15)

KoadpulieHThI 3aTyXaHUusd BCAEICTBHE ITOTAOHIEHUS []
OITUCBHIBAIOT 2KCIIOHEHIIMAALHOE OCAADAEHUE IIaalolleil BOA-
HbI IIPU IPOXOXKIAEHUU CTEHKH 3KpaHa TOAUTMHOU d:

E3Bll[ :ea'd 3 16
Espy ) (3.16)

B AorapudpmMmryecKux BEAUYHUHAX [TOAYYAEM:

My =20-1g 2B (3.17)
EDBH

Y4quThiBasi, YTO & =7 f -0 TI0AydaeM OAsl KO3(PUIIH-
eHTa 3aTyXaHHUs BCAEICTBHUE ITOTAOIIEHUS:

[s=1314d-|f o, | (3.18)

T/ie 11 U Or - OTHOCUTEAbHAsd MarHUTHas IIPOHUIIAEMOCTh U OT-
HOCUTEABbHAsI yZIleAbHasd 3A€KTPOIIPOBOAHOCTE COOTBETCTBEHHO,
yacToTa f BbeIpaxkeHa B MI'1r.

Koppekiinga koadduiieHTa 3aTyxXaHUud IPU MHOTOKpPAT-
HOM OTpazKeHUU B BOAHBI B CTE€HKE dKpaHa OCYILECTBASETCS
Ha OCHOBaHUU (POPMYABIL:

2
Bys = 20-lg1——(K S g

(K+1)2 , (3.19)

15



rae V= (l'I‘i)‘\/” -f -0 - KOMIIAEKCHBIH KO3(P(HUIIMEHT pac-

IPOCTPaHEHUS.

Tr

Ui
T
PHCYHOK 2 - TpanelHBHAHBIH HMIIYABC
U ne
T

"
I
|
I

(2 UMT)ﬂg |

I
I I
I
: I
| |

fir= 17T fe=i/mr  logf

PucyHok 3 - Orubaromasn «pH3HIECKOH» IAOTHOCTH paclpe-
AEA€HHSI aMIIAHTYA TPaleleBHAHOIrO HMIYAbCA (AHHeHHasa
AnIIpPOKCHMAILHS).
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4.3A0AHHUE AOAA BBIIIOAHEHHSA

1. [JaH UMITyABC TpamenuBUAHON POPMBI PHUC. 2, aMIIAU-
Tyno¥ Uy, JAUTEABHOCTBIO T U BpPEMEHEM HapacTaHud k. [la-
paMeTphl UMITyAbCa YKa3aHbl B Tabaulle 1.

Tpebyercs:

a) annpoKCHUMUPOBATH TPEMS OTPE3KaMHU MPAMBIX OTHU-
DaroIlyIo CIIEKTPAAbHOW IIAOTHOCTU pPaCHpPEeOeACHUsS aMIIAHU-
Ty,

6) HadiTH 3PPEKTUBHYIO NIUPUHY [I IIOAOCBEI YaCTOT UM-
IIyABCA,;

B) OIIPEOEAUTH OTHOAIOIYI0 CIIEKTPAABHOM IIAOTHOCTHU
pacnpeaeAeHUsT aMIIAUTY 10 ITPOXOXKAEHUH HUMIIYAbCA Yepes3
KaHaA Iepenadr, UMEIOIHUY aMIIAUTYJHO-4YaCTOTHYIO XapakK-
TePUCTUKY A(f)zs, IPEACTaBACHHYIO Ha PUCYHKe 4, rIie a Ko-
9 PUITUEHT 3aTyXaHUSs;

r) HavTu aMnautyny Uwm, JAUTEABHOCTH T, BpeMd Hapac-
TaHUd 1k, KpyTU3Hy dpoHTa Un/Tx HUMIIyAbCa II0 OAaHHBIM
CIIEKTPAABHOM IIAOTHOCTU PaCIPEAECACHHUS aMIIAUTYI, IIOAY-
4eHHOU B IyHKTE B). [[oCTPOUTH 3TOT UMIIYyABC B CUCTEME KO-
opauHart U, t.

2. [HaHbl mapaMeTphbl IIAOCKOTO 3KpaHa: OTHOCUTEABHBIE
SAEKTPHUYECKasd € U MarHUTHas U HIPOHUIIAEMOCTH, IIPOBOAH-
MOCTB O, ToAlllMHaA d. MI3BecTHa 4yacToTa HU3Ay4YeHUd f, HAIpSI-
JKEHHOCTU 3AEKTpUYECKOro E u MmarHuTHOro H IIOA€H BHE 3K-
paHa. [laHHbIe IPUBEICHBI B TabAUIIE 2.

TpebyeTcs:

a) paccyuTaTh II0 METOAY IIOAHBIX COIIPOTUBACHUU KO-
9pPUIIMEHTBI 3aTyXaHUSd 9JACKTPOMATHUTHOIO OJKpaHa B
OAMIKHENW 30HE Ha PACCTOSHHH PaBHOM IIOAOBUHE €€ MaKCH-
MaABHOI'O [UaMeTpa, B JAaAbHEN 30HE;

0) ompeneAuTh BEAMYHUHBI HANPSKEHHOCTEH 3AeKTpUYe-
CKOTrO UM MArHHUTHOTO IIOA€H BHYTPU BKpaHa Oad OAMKHEH u
JaAbHEM 30H.
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3. OTBeTHUTHh Ha KOHTPOABHBIH BOIIPOC, JAHHBIHA B TAOAU-
e 2.

A}, Ob

PuCyHOK 4 — AMIIAHTYZAHO-4aCTOTHAasA XapaKTepHCTHKA
KaHaAa IIepeaadyH IMOMeEX.
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Tabanua 1 - IlapaMeTphl HMIYABCHOH IIOMEXH

Ne Un, T, T, | Q, Ne Un, T, Tk, | Q,
eapuanma| B | mc | mc | 6 | eapuanma| B | mc | mc | 6
1 1 10 0 10 26 3.2 10 | 10 | 30
2 2 20 | O 15 27 2.2 | 20 | 20 | 25
3 3 10 1 20 28 1.8 | 15 | 15 | 10
4 4 20 1 25 29 2.75 | 7 7 20
S S 10 0 30 30 3.75 | 7 1 30
6 6 25 0] 30 31 4.25| 8 2 40
7 7 10 S 60 32 6.25| 9 3 50
8 8 20 S 65 33 6.75 | 10 2 50
9 9 10 | 10 | 65 34 3.2 11 1 35
10 10 20 | 20 | 80 35 2.3 12 | 12 | 15
11 2.5 | 15 S 30 36 9.1 13 S 60
12 1.5 0.1 | 15 37 7.75 | 14 4 50
13 4.5 4 |1 0.2 60 38 0.75 | 15 3 10
14 85 | 10 60 39 0.5 | 16 2 10
15 10.5 | 15 S 90 40 1.2 17 1 15
16 7.5 1 0.1 | 80 41 1.75| 18 | 18 | 15
17 6.5 0.2 | 50 42 1.25 | 19 9 10
18 3.5 S | 0.1 | 40 43 2.7 | 20 8 30
19 1.5 | 10 3 10 44 6.7 | 21 7 60
20 35 | 7 3 | 35 45 77 | 22| 6 | 70
21 1.25| 8 2 20 46 9.75 | 23 S 75
22 2.25| 15 2 40 47 7.25 | 24 4 60
23 3.25| 20 S 50 48 5.25 | 25 3 30
24 4.25 | 20 1 50 49 4.25 | 26 2 30
25 5.25| 10 0] 50 50 S 27 1 40
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Tabauna 2 - BapuaHTBI 3aJaHHH K pacdeTy 3KpaHH-

pyloLIEero AeHCTBHS H KOHTPOABHBIE BONIPOCHI.

g @

2! E ox106 7k d f Hpmr Epnr g éé'

§ Cm/m MM | MI'u A/m B/m o
1 0.2 3 4 S §) 7 8
1 0.58 1 1 0.05 - 100 1
2 0.105 1 3 0.006 - 100 2
3 0.06 1 2 0.1 - 100 3
4 0.026 1 1 0.5 - 50 4
S 0.02 200 0.5 0.2 - 100 S
§) 0.015 1 S 0.2 - 200 §)
7 0.58 1 2 0.1 - 50 7
8 0.105 1 0.5 0.1 - 150 8
9 0.06 1 S 0.04 - 200 9
10 0.026 1 1.5 0.01 - 200 10
11 0.015 1 2 0.1 3 - 11
12 0.58 1 3 0.02 S - 12
13 0.105 1 4 0.015 1 - 13
14 0.06 1 3 0.03 0.5 - 14
15 0.026 100 2 0.05 2 - 15
16 0.015 1 1 1 4 - 16
17 0.58 1 0.1 0.03 2 - 17
18 0.105 1 0.2 0.07 S - 18
19 0.06 1 0.3 0.08 3 - 19
20 0.026 120 0.2 0.07 1 - 20
21 0.02 100 0.78 0.8 3 - 21
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[TpomorskeHHEe TAOAHIIBI 2

o

o' w| 0o%x106° 7 d I Hpm Epm S §

§ CMm/Mm MM MTI'1ix A/m B/m E
22 0.002 50 1 0.045 3 - 22
23 0.115 1 0.075 2 2 - 23
24 0.58 1 0.01 | 0.05 1 - 24
25 0.105 1 0.1 1 2 - 25
26 0.06 1 1 1 3 - 26
27 0.026 100 2 0.02 1 - 27
28 0.2 300 0.5 0.5 1 - 28
29 0.015 1 0.75 0.2 2 - 29
30 0.002 20 0.2 0.35 4 - 30
31 0.58 1 0.1 1 - 10 31
32 0.105 1 0.2 1.5 - 30 32
33 0.06 1 0.25 1 - 80 33
34 0.026 1 0.75 | 0.75 - 50 34
35 0.02 30 1 0.01 - 150 35
36 0.015 1 0.8 | 0.075 - 30 36
37 0.02 80 1 0.05 - 100 37
38 0.58 1 1 0.03 - 150 38
39 0.105 1 2 0.1 - 75 39
40 0.06 1 5 0.8 - 60 40
41 0.026 1 0.3 0.75 - 50 41
42 0.02 40 0.55 | 0.065 - 75 42
43 0.015 1 0.2 1 - 250 43
44 0.002 200 1 0.75 - 200 44
45 0.58 1 0.8 0.9 - 75 45
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[TpomorskeHHEe TAOAHIIBI 2

cu

3]

S ox10° 71 d f Hpnr Epm S 8.

o H

2 Cm/m MM | Ml A/m B/m 2
46 0.105 1 0.01 0.8 - 50 46
47 0.06 1 1 0.75 - 100 47
48 0.026 1 2 2 - 150 48
49 0.02 10 0.1 1 - 100 49
50 0.015 1 1 3 - 120 50
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TEOPETHYECKHE CBEIEHHS K
BBIIIOAHEHHIO PABOTBI Ne 2

1. AHAAHUS3 ITACCHBHBIX YACTOTHBIX
PHUABTPOB

1.1 SAJAHHE

st aHaau3a 3aaH TUI, MTOPSA0K U CTPYKTypa I1acCHUB-
HOT'O YacCTOTHOTO (PUABTpPaA C OMNPENEACHHBIMU HOMUHaAaMU
€r0 DAEMEHTOB U COIIPOTHUBAEHUN reHepaTopa Zo U Harpy3KUu
Zs.

CoctaB paboThI:

1. OOBsICHUTE TPUHIUI PadOThl YaCTOTHBIX (PHUALTPOB,
obAacTH UX IIPUMEHEHUS.

2. Hapucyiite 3amaHHyi0o cXeMy (PUABTpa U 0003HAYBTE
Ha HEX HOMHWHAABI SAEMEHTOB.

3. Paccuuraiite 3aBUCUMOCTh KO3(PHUIIUEHTA Iepeaadn
duabTpa (B AB) OT 4aCTOTHI.

4. Iloctpoiite AYX duabrTpa B auaraszoHe 4yactor 10
['..100 kT, Macurrad 1o ocH 4acToT — AOTapPUPMHUIECKUH.

5. Tlo rpacduxky AUYX duABTpa OHNPENEAUTE U YKaXKUTE
4acTOTy Cpe3a, IIPOU3BEAUTE PACUET

KpyTU3HbI criaga AYX B 11oaoce IIOAABAEHUSI U OIIpele-
AUTE TI0 HEMY ITOPSA0K PUABTPA.

6. OmnpeneanTe 4acTOThl, Ha KOTOPBIX HCXOIAHBIN CHHY-
COMOAaABHBIH cUTHaA OymeT ocaabaeH dpuabTpoM B 100 m 1000
pas.

7. Paccunraiite u nocrtporite AUX npu 3agaHHOM H3Me-
HEHUN HOMHHAAOB 3A€MEHTOB (PUABTPA - IIPU 3aJaHHOM yBe-
AUYEHUHU UAU YMEHBIIEHUN eMKOCTH C MAU UHIOAYKTHUBHOCTHU L.

8. CaeaaiiTe BBIBOJ II0 pe3yAbTaTaM pPacyeToB, OIHUIINTE
BAUSHUE U3MEHEHUsI HOMUHAAOB

SAEMEHTOB Ha XapaKTEePUCTHUKU (PUABTpPA.
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1.2. BAPHAHTBI 3AJAHHH

Bap. | Tuno Ilopanox/ | Zq, | Zs, | L1, | Cl, | L2, | C2, |I3meHenne
¢unptpa | Ctpykrypa| OM | OM | M[H | H® | M[H | H@ | HOMHHAIOB
1 OHY 3./ T 75 5 | 119 [ 4244 | 119 - 0,1%5:1
2 OHY 3.4 100 | 100 | 796 | 1592 | 796 - 10*L1
3 OHY A0 750 | 750 - .7 | 796 | 0T | DI
4 OHY 3/11 1000 | 1000 - 398 | 79.6 | 398 10*C1
S OHY 3T 12 13 | 298 | 1861 | 298 - 0.2*1.2
6 OHY 34T 1000 | 100 | 53 | 1061 | 53 - 512
7 OHY 3/11 750 | 750 - 106,1 | 1194 | 106,1 | 0,2*C2
8 OHY 3410 1000 | 1000 - 15913183 | 1591 A2
9 OHY 24T s 75 - 3000 | 16.9 - 0.25*C1
10 OHY 21 750 | 750 | 84,4 | 150,1 - - 0,25*L1
11 OBY 3/T 15 75 - 7074 | 1.99 |4 | a1l
12 OBY 3 /iF 100 | 100 - 1397,8| 1,99 |397.8| 10*Cl
13 OBY 3/11 750 | 750 [ 239 | 212 | 239 - 0.1*1.2
14 OBY 3/H 1000 | 1000 | 26,5 | 13,3 | 26,5 - 10*L.2
15 OBU 300 15 fis] 2 |1 336 0.995 | 3537 | DZECD
16 OBY 3T 100 | 100 - 3183 | 1,59 | 3133 3*C2
17 OBY 3/11 750 | 750 | 298 | 265 | 29,8 - 0.2*L1
18 OBY 3111 1004 | 10608 | 53.1 | 265 | 23] - 3511
19 OBY 2/ 75 15 | 422 | 7503 - - 5*Cl
20 OBU 2T 750 | 750 - 150 | 844 - 3 Cl
21 OHY 3T 75 75 139 | 5659 | 159 - 18 2 1)
22 OHY 3LT 100 | 100 | 31,8 | 6366 | 31.8 - 10*L1
23 OHY 3T 750 | 750 - 2829 3183 (2829 | 01*Cl
24 OHY 3 H 1000 | 1000 - 159,1 [ 3183 | 159,1 | 10*Cl]
25 OBY 3/T 75 75 - 1061 | 298 | 1061 | 0,1*L.2
26 OBY 3T 100 | 100 - 5305 | 265 | 5305 10°L2
27 OBY 311 0| ot | BLL | Exle | L - 0.1*Cl
28 OBY 3/11 1000 | 1000 | 26,5 | 13.3 | 26,5 - 10*C1
29 OHY 20T 75 75 1,69 | 300,1 - - QAT
30 OHY 2IT 750 | 750 - Sy | Al - 10*L.2
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1.3 YKASAHMHS K BBIIIOAHEHHWIO PABOTBHI

1.3.1 COCTABAEHHE CXEMBI ®HABTPA

B coOTBETCTBUM C 3alaHUEM (3a0aHbl CTPYKTypa, IIOps-
JOK U TUIl (PUABTPA) CAE€OyeT COCTABUTH IPUHIIUIIHNAABHYIO
cxeMy (OUABTPa U OTMETHUTH Ha HeWl HOMHHAABI €€ SA€MEHTOB.
OO111ee TpaBUAO HIPU COCTaBAEHUH cxeMbl duabTpa: B PHY
HUHOYKTUBHOCTH BKAIOYEHBI IIOCAEJOBATEABHO C CHTHAAOM,
eMKOCTH — Ha 3eMAlo, B PBY — HaobopoT. B KadecTBe corpo-
TUBACHUUN TeHepaTopa W Harpy3KU HCIOAB3YIOTCHA YHCTO aK-
TUBHBIE COIIPOTUBAECHUS. [lopdamoK caegoBaHUS 3A€MEHTOB B
dUABTPE ONpPEnEeA€H B 33aaHUU HaAUYHUEM HAU OTCYTCTBHEM
3HAQYEHU HOMUHAAOB €0 9AEMEHTOB.

[As1 aHaAn3a U BBIIIOAHEHUS pacyeToB YA00HO IIpeacTaB-
AeHUe (PUABTPA B BUIE YETHIPEXIIOAIOCHUKA F:

Hemoywur nomex

la | L

fpuérnun norex

?yﬂ&mp

F
d”,_.{l r2

. _ ﬁ!‘hé!!l ? .
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1.3.2 PACYET ®HUABTPA

EcAu mpeacTaBuTh (PUABTP B BHUIE YETBIPEXIIOAIOCHUKA,
TO ero Ko3(ppUIIHEHT MIPOIyCKaHUd, BbIpasKeHHbIH B ab, om-
PEAEAIETCS 10 BbIPasKEHHUIO:

Z : . Zpls . A .
aE=—201g75A11+# 12+A/1L,1+7Q/1123_ #(1.1)
Lo+ Zs Za+Zs LotZs = Zogt+Zs '

rae ZQ — COIIPOTUBAEHHE HMCTOYHHKA (FeHepaTopa) CHUTHaAa,
ZS — COIIPOTUBACHHE HATPY3KH.
* moA norapudMoM — MOAYAb KOMIIA€KCHOTO YHCAA.

[TapamMeTpbl YeTBIPEXIIOAIOCHHKOB, COOTBETCTBYIOIIIHE
CTPYKTypa H MOPSOK HCIIOAB3YEMBIX B pabore (PUABTPOB
IIPpUBEAEHBI B TAOAUIIE:

Koadduwment
o | Creue e %
Z, 142,12 Z 1z r
r 2 _D_Ezo
Z, | Z 112 1+2,/2
r 2 .
iiZa
-+ 2 & 1+2,/2 A 1/Z 1+2,/2
ﬁZo
20 I+2_ Z Z VZ+1/Z,+ 1+2 Zl
Z7.

[To TabAuUIlEe ¥ COOTBETCTBYIOIIEH cXeMe (PUABTPA CAEIyEeT
onpeneAuTb (POPMYAbI OAsI KO3P(HUIIMEHTOB YETHIPEXIIOAIOC-
HUuKa All, A12, A21, A22 u noactaBUTh UX B (popmyay (1.1).

B kauecTBe KOMIIAEKCHBIX COIIPOTUBACHUN HSAEMEHTOB
duarTpa Z0, Z1 U Z2 NpUHUMAIOTCH PEeaKTUBHBIE COIIPOTHUB-

26



A€HHUYd COOTBETCTBYIOIIMX CXEME 3AE€MEHTOB — HHAYKTUBHO-
CTe’ U €eMKOCTEMH:

X, =jjol Ag=——

JjaC

rae f — gacrora, I'm.
[To moAy4eHHOMY BBIPAKEHHIO CAEOyeT IIPOU3BECTH pac-
yeT Ko3(HUIIMEHTa MPOIIyCKaHUs B 33JaHHOM [auaria3oHe

. 0=2nf,

JyacToT. PekoMeHayeMble nad pacdeTa 3HadeHud dactoT: 10,
100, 200, 500 I'n, 1, 2, 5, 10, 20, 50, 100 I'w.

[lo paccuuTaHHBIM 3HAa4Y€HUAM Ko3(ppUIlHeHTa MPOILyC-
KaHus crpoutcsa AUYX ¢uartTpa (Macurrabd 1o ocH 4acToT — AO-
rapucdpmMmudeckuit), HarpuMmep AUX dHY:

—20

a () -60

b
—80

~100

120 " 5
10 100 1-10 1-104 1-10

f.In
PucyHok 1 - AYX duanTpa

Ha moaydyeHnHoM rpadguke AYUX oTMedaeTcsd YyacToTa Cpesa,
onpeneasemMad npu oTkaoHeHUH AYX Ha -3 b or Makcu-
MAaABHOTO 3Ha4YeHUsT KO3(p(UIIMEHTa MPOIyCKaHUS (PUABTPA.
Kpyruzna crnama AYX omnpeneadeTcss HA AUHEWHOM y4dacCTKe
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AYX B moaoce mogaBAeHUs B aenubesax (ob) mpu gBodtHOM
H3MEHEHHUH 4acTOThI (0aHa oKTaBa). CAeqyeT COOTHECTHU IIOAY-
YeHHYI0 KPpyTU3HY craga AUYX ¢ mopgaakoM (puabTpa.

3aTteM aHaAOTH4YHO CAeAyeT IIpoBecTu pacder AYX
duAbTpa OPU U3MEHEHUM HOMHUHAAOB 2A€MEHTOB (DUABTPA —
NU3MEHEHUHN 3aJaHHOM €MKOCTH HAM HHAYKTUBHOCTU. [loaAy-
YeHHYI0 Ipu 3ToM AYX caemyeT MOCTPOUTH Ha TOM Ke rpadu-
Ke, rae rnocrpoeHa ucxomHad AYX u onmcaTh pa3andus 3TUX
AYX.

CreaaTh BBIBOJIBI 11O paboTe.
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IIpHAOXKEHHST

1. TumynvHouLli Tucm

denepasbHOE TOCyIapCTBEHHOE OI0O/IZKETHOE 00pa3oBaTeAbBHOE
yupesKaeHHe BbICHIEro IIpodecCHoOHaAbHOTO 06pa30oBaHUs

«CTaBpOIIOABCKHH TOCYyAapCTBEHHBIN arpapHbI YHUBEPCUTET»

Kadempa TeopeTHIeCKHUX OCHOB SAEKTPOTEXHUKH

KOHTPOABHAST PABOTA Ne

I10 AU CITUIIAMHE 9ACKTpOMa1"HI/ITHaH COBMECTHMOCTB

Tema:

Bapuaut

BpIrtOAHHA CTYIOEHT TP.

(Pamuausa U.0.)

(HoMep 3a9eTHOM KHUXKKH)

(maTa, moamnucs)

IIpoBepua

(IOAZKHOCTB)

(Pamuausa U.0)

(orrenka)

(maTa, moamucs)

CraBpomnioas 20__r.
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2 .CodeprkaHue pabom

KoHTpoABHasA paboTa JAOAMKHA COAEPIKATH:

1. TUTyABHBIN AHCT

2. UnnuBuyaAbHOE 3aJjaHUuEe
3. TekcT penieHus

4. 3akaro4yeHUE.

S. BeiBoAEbI.

30



KOHTPOABHBIE BOIIPOCBHI

1. OxapakrepusdyiiTe IPUPOLY SACKTPOMATHUTHBIX BAUL-
HHUU U IIyTU UX IIEPETAYHU.

2. OxapakTepu3yuTe HCTOYHUKU IIIHUPOKOIIOAOCHBIX IIO-
MEX.

3. [ailiTe XapaKTEePHUCTHUKY HCTOYHHKAM Y3KOIIOAOCHBIX
IIOMEX, IPUBEAUTE ITPUMEPHI.

4. KnaccuuuupyiiTe OKpyKaroIlylo Cpeay 1o IoMexam,
CBA3aHHBIM C SACKTPOMArHUTHBIM U3AYYEHHEM.

5. MexaHu3MBbI IIepeJadyu IIOMEX 4Yepe3 raAbBaHUYECKYIO
CBSI3b U CIIOCOOBI X 0CAaOAEHUS.

6. Ilepemaya nmomex 4epe3 €MKOCTHYIO M HHAYKTUBHYIO
CBSI3U U METOIbI UX OCAAOAEHUSI.

7. PazpanHbpie yCTPOUCTBA B 3AEKTPOIHEPTETUUECKUX yC-
TaHOBKaX KakK 3AeMeHThI obecrnieunBatopie SMC.

8. OxapaKTepUu3yuTe CIIOCOObI SAEKTPOCTATUYECKOTO K-
PaHUPOBAHUS U OIMULINTE (PUSUIECKHUN MEeXaHU3M SIBACHUS.

9. OnumiuTe Criocobbl MATrHUTHOTO 3KpPaHUPOBAHUSL, a
Tak ke PU3NYECKUU MeXaHU3M SIBACHUA.

10. OkpaHUpoOBaHUE B IIEPEMEHHOM 3AEKTPOMATHUTHOM
TIOAE.

11. CriocobrI U cpeacTBa U3MEPEHUsT HAIPSIXKEHUS U TO-
Ka I[IOMEXH.

12. Crioco0Obl B cpeAcTBa H3MEPEHUS HaIlPsSsKeHHOCTEH
SAEKTPUYECKOIO U MATHUTHOI'O IIOAE€Y ITIOMEXU.

13. OkpaHUupyolIye AeHCTBUS 000A0YKHN KadeAs.

14. Kak ocyuiecTBAageTcd IIOJAaBACHUE IIOMEX, CO31aBae-
MBIX KOAAEKTOPHBIMU ABUTATEAIMHU.

15. Bo3meHcTBUA 3AEKTPOMATHUTHBIX ITOAEH Ha OMOAOTH-
4YeCKHE OPTaHU3MBI.

16.B yeM CcOCTOUT U [OAd YEro IIPOBOAUTCH CIIEKTPaAb-
HBIM aHAaAU3 IIOMEX.

17. Kak ocyuiecTBAsIeTCd OOecIiedeHHe SAEKTPOMATHUT-
HOM COBMECTUMOCTHU B AA0OPaATOPHUSIX.

18. Hopmbl B 00AaCTH 3A€KTPOMArHUTHON COBMECTHMO-
CTH.

19. KaaccuduiiupyiiTe oKpyzKarolylo Cpeay 1o rmoMexam
UAYIIMM I10 IIPOBOJAM.
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20. JaTp HOHSTHE U NPUBECTU INPHUMEPHI NpoTUBOdA3-
HBIX ¥ CUH(A3HBIX IIOMEX, U CIIOCOO0OB UX 0CAAOAEHUS.

21. [laTh IOHATUA 3€eMAHU U MACCHI.

22. OnucaHue 3AeKTPOMarHUTHBIX BAUAHUN B 4aCTOTHOU
U BpeMEHHOM 00AaCTsIX.

23. BozayiHble AMHUU BBICOKOI'O HAIIPSIKEHHS KakK UC-
TOYHUKU IIOMEX.

24. DAeKTPOMarHUTHAas CBSA3b YePE3 KOHTYP 3a3€MACHUM.

25. [lomexu B U3BMEPUTEABHBIX AUHUSIX.

26. L-, C-, LC- uABTpPHI IAd TIOAABAEHHUS IIOMEX M HUX
KOHCTPYKIIHH.

27. PazpmeanTeabHble TpaHCOPMATOPhl KaK 3A€MEHTBHI
obecnieynBaroie OMC.

28. Kak ocyliecTBAdeTCd UCIBITaAHUE HAa YCTOMYUBOCTD K
IIOMeXaM.

29. Kak U [Ag 4Yero OCYIIECTBASETCS SKpaHUpPOBaHUE
IIOMEIIIEHUN.

30. Kak ocyiiecTBasgeTcs BBIOOP MaTepHasa dKpaHa A
MaAbHEeH U OAUIKHEHN 30H.

31. YpoBHU 1IOMEX U UX U3MEPEHUE.

32. O1leHKa KayecTBa SAEKTPUYECKOU SHEPIUH.

33. 3alyTa B CETIX 3AEKTPOIIUTAHUL KaK 3AeMeHT OMC.

34. OKCIIEPUMEHTAABHOE OIIPEAEACHHE IIOMEXOYCTONYH-
BOCTH.

35. CHMKEHUE IIPOHUKIIUX IIOMEX CPEACTBAMU BBIYUC-
AUTEABHOU TEXHUKHU.

36. CeTreBble (PUALTPBI KaK SAEMEHTHI 00ECIIEeYHBAIOIIIHE
OMC.

37. MaTepuaabl oA U3TOTOBAEHUS 3KPaHOB.

38. UnenTudukaiiis MEXaHU3MOB CBSA3HU.

39. DAeKTpOMAarHUTHBIE HMIIYABCHI U UX XapaKTePUCTHU-
KU.

40. IlepenaTyrnKu CBA3U KaK UCTOYHUKU IIOMEX.

41. Boprpba ¢ TPOHUKIIUMH IIOME€XaMH MIPOrPaMMHBIMH
CpeLnCcTBaMU.

42. MepomnpusaTHusd MO0 O0ECIIEYEeHUI0 IACKTPOMATHHUTHOMH
COBMECTHMOCTH.

43. IloMexXOyCTOMYUBOCTDh U CTOMKOCTH K IIOBPEXKIECHUIO
4yBCTBUTEABHBIX 9A€MEHTOB.
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44. DAeKTPOMATHUTHAsST COBMECTUMOCTh B CHAOBOM 00O-
PyAOBaHUMU.

45. VCTOYHUKH LITHPOKOIIOAOCHBIX IIOMEX U UX II0JaBAE-
HUE.

46. IIporuBodasHbie U CUH(A3HbIE TIOMEXU U UX IOIaB-
AEHUE.

47. CriocoObI OTTMCaHUS IAEKTPOMATHUTHBIX BAUSHUH.

48. MexaHU3MbI 0OCAAOAEHUST TAABBAHHUYECKHUX CBA3€H.

49. TlpencraBa€HNE HMIIYABCHBIX IIOMEX B YaCTOTHOM U
BpeMEHHOH o0AacCTaX.

50. Kak obecrieynBaeTCsl A€KTPOMAaTrHUTHAsT COBMECTH-
MOCTb Ha IIPEAIIPUATUAX?
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