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1. e/ | 331249 H3YUEeHHA JHCHHILIHHBI (MOTyJIf).
1.1 Iesb MMCIHNIMHAbL
YyeOHas AUCIMIUIHHA «OIEKTPOMArHUTHBIE IO M BOIIHBI» CTABUT CBOEH IIENBIO H3YUCHHE

CTYZIEHTAMH OCHOB TEOPHH 3IeKTPOMATHHTHOTO TOTA, (POPMHPOBAHHE 3HAHUI M HABBIKOB pac-
yeTa SIEKTPOMArHUTHOTO OIS B PasIMYHBIX CPellax M IIapaMeTPOB PaCIIPOCTPAHSFOIIUXCS
BOJTH, 3aKOHOB OTPa)XKEHHUS M TPETOMIICHHSI BOJTH Ha IPaHHUIlE cpell, H3ydeHHe MeTOOB aHalli3a
M pacyeTa TapaMmeTpoB nuHMit nepemaun CBY, pe3oHaTOpoB M (UIBTPOB, 3HAKOMCTBO C
AHAMTHYECKMMH M KOMITBIOTEPHBIMH TEXHOJIOIHSIMH pacyeTa IEMEHTOB BBICOKOYACTOTHBIX
TPAKTOB CPE/ACTB CBS3M; OBJIajeHHe 3HaHWIMH B oOmactu CBU 5IeKTpOHHKH, H3y4YeHHE WU
MIPUMEHEHHE METOMOB HCCIENOBAHMS B OOJNACTH CBEPXBBHICOKOYACTOTHOM HIEKTPOHHKH H
KBa3HOITTHKH, a TaK K& O3HAKOMJIEHHE M TPUOOpPETEHHE HAaBHIKOB PabOTHI C BIEKTPOHHBIMH

TeneKoMMyHHKaIHoHHIMH CBU mmpudopan.

1.2, 3agauM JUCIHIIHHbI.
OCHOBHOI 3azaueil JTUCIHMIUIHHEI SBiIsSeTCS (JOPMHPOBAHIE Y CTY/IEHTOB HABBIKOB, 3HAHMI 1

YMEHHI, IO3BOIISIONMX ITPOBOAMTH CAMOCTOSTENBHEI aHANIH3 (DH3HUYECKHX IIPOLIECCOB,
IIPOMCXOMAIMX B PasTMUHAIX HATIPABIISIONIMX CHCTEMAX M YCTPOHCTBAX CBEPXBBICOKHX YaCTOT B
ONHOPOIHBIX ¥  HEOAHOPOMHBIX  Cpefax, ITOHMMATh  CYIHOCTh  SIEKTPOMATHHTHON
COBMECTHMOCTH.

1.3. MecTo qucumMmiMabl (MOAYJIA) B CTPYKTYpe 00pa30BaTeIbHOM NporpaMmbl.

HucnmmmiHa «DIeKTpOMarHUTHbIE IO M BOJNHBEI» OTHOCHTCSA K BapHATHBHOH YacTH
Brioka B1.5.18 «JHCLMITIHHEL (MOAYIIH)» Y4eGHOrO IUTaHa.

WzyueHne AHMCLMIDIMHBL Oasmpyercs Ha (bptarrko—ma'remarpmecxoﬁ TIOATOTOBKE

CTYJIEHTOB, KOTOPYIO OHH ITOIYYAIOT TPH H3YUEHHI MATEMAaTHKI - Pa3/elbl: BEKTOPHBIH aHamm3,
auQ pepeHIHanbHbIe OTepaTopsl, AU( hepeHImaTbHble YpaBHEHHS ITEPBOr0 X BTOPOro IMOPSIKa,
KOHTYPHBIE, TOBEPXHOCTHBIE M OOBEMHBIE HHTEIPAibI, KOMIUIEKCHBIE YHCIa M (QYHKUMH M
JIeFiCTBUSA HaJ HHUMM, MATPHMI(BI M JefiCTBHMS Haj HHMH, a Takke pasjena Qusuki -
SNEKTPOMAT HITHEIE SBIIEHHS,

JlaHHas IUCLMIUIMHA SBJIETCSA IEPBOIH, B KOTOPOM CTYHEHTH H3YYaroT BOIPOCHI
MPAKTHYECKOro IPHUMEHEHMS TEOPHH BIeKTPOMAIHHMTHOrO Ions. OHA HAaXOMHTCS Ha CThIKE
JUCLIMITIIMH, obecrieuHBarolX 0a30BYIO M CIELHAIBLHYIO ITOATOTOBKY CTYAEHTOB. HM3y4yas ory
OHUCLMITIIMHY, CTYAEHTBI BIIEPBBIE 3HAKOMATCS CO CTPYKTYPOH 3MEKTPOMAarHHTHOIO ITON,
BO3HMKAIOLLETO B PasIIMYHBIX CpeJlaX H HAIIPaBIISIOIIX crHcTeMax. [IpHoOpeTeHHbIe CTYAeHTaMH
3HAHMS M HaBBIKH HEOOXOAMMBI KaK I IPaMOTHOM SKCIUTyaTalH TeIeKOMMYHHKAL[HOHH O
armaparypsl, Tak M IS pa3pabOTKH LIMPOKOro Kiaacca YCTPOMCTB, CBA3AHHBIX C IepefavyeH H
TIPHEMOM CHI'HAJIOB.

B PE3VIIBTATE H3YVUCHILA HaCTOSIIEH IHCIIMTIIIIHbI CTYICHTBI JOJDKHBI ITOIIYUHTD 3HAHHA,
HMEIOIIHE He TOJIBKO CaMOCTOATEIBHOE 3HAUEHHE, HO H 00€CIIeYHBAIOIIHE ﬁaBOBYIO ITIOATOTOBKY

A YCBOCHHA PiAfda ITOCIEAVIOIIHX JHCIIHITIIHH: «CxXeMOTeXHHKA TEIICKOMMYHHKAIITHOHHBIX



YCTPOHCTB», «MeTPOIOrHs, CTaHAAPTH3AIMA U CePTH(HKAIMA B HHPOKOMMYHHUKAIISIX», «CeTH

CBSI3H M CHCTEMBI KOMMYTAIHH», «CTPYKTYPHPOBAaHHEIE KaOeIbHEIE CHCTEMBI ».

1.4. Tlepevens MIAHHPYEMbIX pPe3yJbTATOB O00YUYeHHS MO JUCIMILIHHE (MOIY.JII0),
COOTHECEHHBIX ¢ IVIAHHPYEeMbIMH Pe3yJIbTaTaAMH 0CBOECHHA 00Pa30BaTEIbHOM NPOrPAMMBL.

MsydyeHne JaHHON y4eGHONH IUCLMIDIMHBEI HAaIIpaBIeHO Ha (QopMHpOBaHHE ¥
o6 yuaroImUxcsa o0MeEKYITbT YPHBIX/TIpodeccHoHanbHBIX KomiteTeHIwH (OK/IIK)
N HUHnekc Conepxanne B pesymbTaTe H3yueHHd YueOHOH U CIUITLITHHEL
n:[ KOMITET | KOMITETEHIHH (WM ef 00yUarOIHecs JOIKHEL
| eHIm JacTH) 3HATh YMeETh BJIAJIETh
1. OIIK-1 C1iocoOHOCTh TPUKITAIHBIE IPOBOIUTE IPAKTHYECKIMHI
TIOHMMATh CYIIHOCTb 3aflaud B aHaJIu3 HaBBIKaMH
U 3HAaYEHHE obmactu TEXHHYECKOH H3MEpPEeHUA
HH(pOpMALIUH B TIPHMEHEHUS HH(OPMAITHH, KOMITIIEKCHBIX
Ppa3sBUTHH AIIEKTPOMAarHUT CBSI3aHHOI C S-mmapaMeTpoB
COBPEMEHHOT O HBIX ITOJIEH B 3IEKTPOMArHUT JIMHENHBIX
HHQPOPMAITMOHHOTO paspaborke HBIMH OIIHO- U
oOIecTBa, CO3HABaTh | BIEKTPOHHBIX SIBTIEHUSIMH B JIBYXITOPTOBBIX
OITACHOCTH U YTPO3HI, IpHOOPOB U oGmacTu YCTPOICTB,
BOBHHUKAIOIIHE B BTOM YCTPOICTB, HHQOPMALMOHH PasIIIYHBIX
Tnporecce, COOIONaTh | BBIITOHSIOLIIX oM XapaKTepUCTHK
OCHOBHBIE pasIIYHbIe 6€e30I1aCHOCTH. HEJTHMHEHHBIX
TpeboBaHM (O YHKIMH B Lereii, Ha
HH)OPMAIOHHO cHcTeMax COBPEMEHHOM
6e30I1acCHOCTH, B TOM | TIpeoOpazoBaHIs METPOIOIHYECK
YICIIE 3AlI[ThI U Tepegaun oM
rOCyAapCcTBEHHOM HH{( OpMALIHI; 000pYyXOBaHMH.
TaiHbBI
OITaCHOCTH U
YT PO3EL
HCIIOIIb 30BAHILSI
CBUY nsmmyueHms
B
MH () OKOMMYHHK
AL OHHBIX
CHCTEMaX.
O0COOEHHOCTH
pacrpocTpaHeH
HS PaIHOBOIH
PasITIYHBIX
IUAIIa30HOB Ha
Tpaccax
PaIOCBsI3HU;
TIPUHIIHITBI
TTOCTPOEHHUS,
XapaKTePUCTUKU
U1 OCOOEHHOCTH
paboThI
aHTEHHO-
(bHaepHBIX




No HUHuekce CopiepkaHne B pesynbTaTe nzydyeHUs yueOHON U CIUIIIHHEL
nr_[ KOMITIET | KOMIIETEHIIHH (HIH e 00Y4arOIHECST JOIKHBL
’ EHI[HHI YACTH) 3HATh YMeETh BJIAJETH
YCTPOMCTB;
2. | OIIK-6 CIIOCOGHOCTH OCHOBHEIE IIPUMEHATh HaBBIKaMH
IPOBOIUTH METOJIBI MHCTPYMEHTAIb | ITPAKTHYECKOH
HHCTPYMEHTAJIbHBIE | MHCTPYMEHTAIb | Hble H3MEPEHHS paboTsI ¢
H3MEPEHH A, HBIX H3MEpPEHHI JUTSL CHCTEM 71abopaTOPHBIM
HCIIONb3YEMBIE B B 0OIMacTH CBSI3H H M MaKeTaMH JId
obmacTH HMH( OKOMMYHHK | HH(pOKOMMYHHK H3yUYEHHU S
MH(pOKOMMYHHKAITHOH AIMOHHBIX AIMOHHEIE CTPYKTYPBI
HBIX TEXHOIIOTII H TEXHOIOTHI H TEXHOIOIHH 5JIEKTPOMAarHUT
CHCTEM CBSI3H CHCTEM CBSI3H HBIX TIOJIEH;
HaBBIKAMH
ITPaKTHYECK O
padoTHI ¢
COBPEMEHH O
H3MEPHTENbHOM
arapaTypoit
3. OIIK-7 TOTOBHOCTD K OCHOBHBIE aHAJIM3HPOBATh MeToxaMH
KOHTPOITIO HCTOUHHKH CTPYKTYPY KOHTPOIA 32
COOIIOIEHH ST 1 5K OJIOTHYEeCK O CHTYaIlHH I10 DK OIIOrHYECcKHe
obecTeueHHIO OIMAaCHOCTH OT KOHTPOIIO H 0e30ImaCHOCTH
BKOIIOTHYeCcK O BIIEKTPOMAarHuT | 00ecIIeueHHIO oT
6e30ITacCHOCTH HBIX MBIIYYEHHI | SKOIOTHUYECKOH | SJIeKTPOMarHuT
0e30IMacCHOCTH | HBIX M3IIYUYEHHIA
or
AMEKTPOMATHHUT
HBIX H3TYUCHITH
2. CTpyKTYpa M coJepkaHue JUCHUuNIMHbL.
2.1. Pacnipenesienne TpyA0€MKOCTH JUCHMILIMHBI IO BUIAM pador.
O6rmas TpyZoEMKOCTh JIHCLMIUIMHBL cocTaBisier S5 3ady.eX. (180 wacoB), HX
pacrpezierieHHe 10 BHjaM paGoT IpejCTaBIeHo B TabimLe (ona cniydenmoa 3P0O).
. Bcero CemecTpsl
Buj yyeGHoiT paGoTH
YaCcOB 5 - - -
KonrakrHan padora, B TOM YHCJIe:
Ay MTOpHBIE 3aHATHA (BCEro): 14,3 14,3 - - -
3aHATHA TEKIMOHHOI0 THIIA 4 4 - - -
JlaBopaTopHbIE 3aHATHS 6 6 = = =
3aHATHA CEMHHAPCKOTO THITA (CEMHHAPBI, 4 g
MPaKTHYECKHE 3aHSTH)
N Hasi KoHTAaKTHAA padora:
Konrpoms camocrosrenbHoi padoTsl (KCP) - - - - -
[Tpomexyrounas arrecranysa (UKP) 0,3 0,3 - - -




CamocTtofaTeIbHAs padoTa, B TOM YHCIE: 22 22
Kypcosas pabora - - - " -
IIpopaboTka yyeGHOro (TEOPETHYECKOr0) MaTepHala 12 12 - - -
Brmonnenne HHANBUAYaAIIbHBIX 3aaHAI (TIOATOTOBKA
COOOIIEHHH, TPE3EHT LI} ) = = ) ’ )
Pedepat ” , . - -
IToaroroBka K TEKYIIEMY KOHTPOITIO - - 5 2 =
Kontpoun 8,7 8,7 - 2 2
ITogroroska x 3a4eTy 36 36 = 5 =
O0mas TPyA0eEMKOCT b Yac. 180 180 - - =
B TOM 1YHCJIe KOHTAKTHAS 14,3 143 ) ) )
padora
3av.e. 5 5 - - -

2.2, CTpyKTYpa JMCHMILIHHbI:

Pacripezienenne BHIOB y4eOHOH paGoThl M HX TPYLOEMKOCTH I10 pasfenaM JUCLHITIHEL.
Pasens! JCLIIIIHEL, H3yJaeMble B 5 ceMecTpe (0na cmydermog 3PO)

Ne KommiecTBo YacoB
N AyAHTOpHAS CamocrosrenbHas
pasn HanmeHOBaHME paszernioB
- Beero pabora pabora
J1 I13 JIP
1 2 3 4 5 6 7
l. Pasnen 1. BeegeHne 2
N Paszen 2. OcHOBHBIE YpaBHEHHS | | | ’
ANEKTPOMArHUTHOI'O OIS
3 Pasnen 3. ['paHHYHbIE YCTIOBIS | I | 2
AMEKTPOMHHAMIKH
Pasnen 4. VpaBHeHNS
4, BNEKTPOAHHAMUKI JJIS | I 1 2
MOHOXPOMAaTHYECKOT O IO
5. Pasnen 5. ITnockue l l l )
AMEKTPOMATHUTHBIE BOJIHBI
Pasnen 6. Orpaxenne 1
6. TIpEIoMIIEHHE TUIOCKMX BOJIH Ha 2
I'PaHMLE pas3ferna ABYX Cpek
Pasyen 7. OG1me cBOMCTBA BOJIH,
g2 PaCIIPOCTPAHSAFOIIMXCS B JIMHIAX 2
Tiepeiayn
8. Pasnen 8. Ilonble MeTaluIHYECKIE { 2
BOJTHOBOIBI
9 Paznen 9. JIunrm nepemaun ¢ T l ’
BOJTHAMH
10, Pazpen 10. MaTemariaeckas 2
MOZENb JIMHIN TIepeauil




11.

Pazgen 11. IIpuMeHeHHE MaTpHIL
Juis aHam3a CBY yeTpoiicTe

12.

Pazzen 12. DieMeHTHI JIMHHH

TICpeaain

13.

Pazgen 13. O6beMHbBIE PE30HATOPHI

14.

Pasnen 14. MznyueHue
SJIEKTPOMATHHTHBIX BOITH

HToro mo aucLAIIIMHE: 180 4 4 6

22

2.3. Coaepsranue pa3aesioB JHCHHILIHHLL
2.3.1 3aHATHA JIEKITHOHHOI 0 THIIA.

HaumMmeHoBaHHE
paszena

ConepxaHne pasfena

@opmMa TEKYIIEro
KOHTPOIISA

2

3

4

Beenenue

IIpeamer u comepxkanue Kypca. Kparkii
HUCTOPHUYECKNI 0030p pasBHTUS YUEHUS 00
BIIEKTPOMarHeTusMe. Poib pyccKux yUéHBIX B
PasBUTHH TEOPUH AIEKTPOMArHUTHBIX TTOTIEH U
BOJH. OJIEKTPOMATHUTHOE ITOJIe KaK OffHa M3
dbopM MaTepuu. MakpocKormHieckme u
KBaHTOBBIE CBOHCTBa IO, [Ipeamer
KITaCCHUECKOMN ANEKTPOIUHAMIKH.
OneKTpoOMarHUTHBIE 10T i COBPEMEHHas pa-
THUOTEXHHKA, POIb TEOPHH ATIEKTPOMAT HUTHBIX
TI0JIEH M BOJH B PasBHTHH HayKH, CHCTEM
CBSI3H M BEIIAHMS U TEIEKOMMYHHKALFH.

OCHOBHEIE YPaBHEHHA
BIIEKTPOMATHIITHOI' O
TTIOTIS

OCHOBHBIE YPaBHEHHS HIIEKTPOMAT HHTHOIO
TTOJIA - ypaBHEeHNS MakcBerta. BeKTopsI Aek-
TPOMArHHTHOI O ITOTISL. MaKpOCKOITYECKIe
MapaMeTpsl MaTepHaIbHBIX CPEL.
Knacenduxargist 1 BuasI cpex. CKaspHbie 1
TEH30pPHbIE TTapaMeTPhl cpel. MarepHabHEIE
YPaBHEHHUS.

VpaBHeHns Makcgena B i depeHinanbHob
M MHTerpambHOM opMe. YpaBHEHHE Herpe-
PHIBHOCTH M 3aKOH COXpPaHEHM S 3apsia.
CTopoHHME HCTOYHMKH. [TomHas cHeTeMa
ypaBHeHHIT MakcBemia ¢ y4éTOM CTOPOHHIX
HCTOYHHKOB. [IPHHIMIT ITepecTaHOBOYHOIH
JBOHCTBEHHOCTH. [ITOTHOCTH
BIIEKTPOMATr HUTHO BHEPTHH M BHEPrIs,
cocpefoToueHHas B o6beMe. [InmoTHOCTh
MOIIHOCTH 1 MOIIIHOCTh TEIUIOBLIX ITOTEPh U
CTOPOHHHX MCTOYHHMKOB. YpaBHeHHe OaltaHca
IULSI MTHOBEHHBIX 3HaUEHHIT MOII[HOCTH B
nudepeHIHaIbHON 1 HHTerpaIbHOI hopMe
(teopema [lofiTurra). Muzmueckas TPaKTOBKA.
MOIIHOCTE,, BBIXOASINAS (BXOASIIAS) M3
o0beMa uepes 3aMKHYTYIO ITOBEPXHOCTE.
MorHocTs n3nyyeHus. Bexrop [loitHTHHTa.

['paHHYHBIE YCIIOBHS
SIIEKTPOIMHAMUKH

IloBeneHme BEKTOPOB Ha I'PAaHHILIE Pa3IciIa

IBYX cpejl. I'paHiYHbIe YCIIOBHSI JJIs




HOPMAITbHBIX U KaCaTeIbHBIX COCTABIISFOIIIX
BEKTOPOB AIEKTPOMATHUTHOT O TTOJS.
['paHHYHBIE YCIIOBHS Ha TIOBEPXHOCTH

HJIeaIbHOT O TTPOBOJHHKA.

YpaBHEHHA

JNEKTPOAHHaMIIKH JJI1|  I1O HX 3aBHCHMOCTH OT BPEMCEHH. Cratnye-
MOHOXPOMATHYECKOI'O | CKIME, CTAITHOHAPHBIC M KBa3HCTAallHIOHaPHEIC

ITOIIA

Kitaccuduxarius 3ieKTpOMAarHUTHBIX SIBJTEHFH

nons. ['apMonHueckue xonebanus. Pomb
TapMOHHYECKUX KONeOaHUi B TEOPUH 1
TEXHHUKE TEIEKOMMYHUKAIIMOHHBIX CUCTEM U
PaMOTEXHUKE.
MeToz KOMIDTEKCHBIX aMIUIUT YA, CHCcTeMa
ypaBHeHUI Makcsena Juist
MOHOXPOMATHYECKOTr'O TI0JIS B KOMIUIEKCHOH
(dopMme. KomrmmekcHbIe THAIEKTpHYecKast H
MarHHTHas IIPOHUIIAEMOCTH cpefbl. DaKTophl,
BIIMSIOIIHE HA BEIWMYNHY MHHUMOH 4aCTH
KOMIUIEKCHON AUAIEKTPHIECKON U MarHHTHOM
IPOHUIIAEMOCTH. [IMaNeKTpuuecKie 1
MarHUTHEIE ITOTepH. CpeaHue 3a ITepHO
3HAUEHU S SPHEPTETHYECKUX XapaKTePHCTHK
TapMOHUYECKOTO AIEKTPOMAaTrHUTHOI' O TTONIA.
Teopema YmoBa-lToHHTHHTa 1T
KOMITUIEKCHBIX MOIITHOCTEH. KOMITIIEKCHBIH
BeKkTOp lIoiHTHHTa, YpaBHEeHNS OaraHca st
AKTHBHBIX M PEaKTHBHBIX MOIIHOCTEHH.
Qusrueckas TPaKTOBKa. YCIOBHE pPe30HaHCca
TUTSL H30TTHMPOBAHHOH O0IacTH.

ITnnocxue
AIEKTPOMATHUTHBIE
BOJIHLI

ITrnockast BOMHA Kak IpeaerbHbIi ciryyait
ceprueckoit BOHEI. PerleHie CHCTeMBI
ypaBHeHHIT MaKcBemna I ITIOCKOH
OJHOPOIHOM BOIHBI. CBOICTBaA IUIOCKOI
BOMHEI. CTPYKTYpa 107, B3armMHas
OPHEHTALHS BEKTOPOB IO, KO3 HIIEHT
(pasel, azoBast CKOPOCTh, CKOPOCTh PAcIIPo-
CTPaHEHMS HHEPIHH, XapaKTePHCTHYECKOE
COMpPOTHBIIEHHE, IITTOCKIE OTHOPOIHEIE BOTHBI
B OXHOPOIHOMH H30TPOITHOM cpeze 6e3 IoTeps.
[Tnockass omHOPOAHAS BOIHA B OXHOPOTHOMH

cpezie ¢ rmorepsmvi. CBOCTBA BOIH.
Koaddramentsr dassl 1 ocnabnenns, pazopast
CKOPOCTD M IJIMHA BOJIHBL B CPeaxX ¢ MAaJIbIMH
1 COTIBIIIIMI TaHT €HCAMH yIJIa ITOTEPk.
JucrepcHOHHbIE CBOMCTBA ITOITIOINAOIIEH
CPEeMBL.

[Tomsapusaist BOMH. JIMHEHHO
TIOJISIPH30BaHHbBIE BOIHBI. BOIHEL ¢ KPYrOBO#t
M SIUIHITTHYECKOH TONApH3aLmeit.
[Tnockie ogHOPOAHBIE BOTHBI B OXHOPOLHOI
AHHM30TPOIHOI cpeie. HamarranyueHHBIH dep-
pur. I'uporporiHas cpefia Kak YaCTHBIN CIyvai

AQHU3OTPOITHON cpefibl. YacTora cOOCTBEHH O

KourpompHas
pabora




MarHHTHOH IIPOHHITACMOCTH HaAMalr HH4YCHHOI'O

W BRIHYKAEHHOM ITpetieccuu. TeH30p

deppura. PasnoxeHne MMHeHHO

MO IPU30OBAHHOM BOJIHBI HA IBE BOTTHBI
KpYroBoi Iosrpusatii. OcoGeHHOCTH pac-
ITPOCTPaHEHHE BOJH KPYTOBOH IOJISIPHU3AI[HH
JIEBOT'O U ITPABOrO BpallleHH s B THPOTPOITHON
cpenie. MarHUTHAS IMPOHHI[AEMOCTD JTSI BOJH
KPYT'OBOIt MOJSIPH3AIIHA JIEBOTO M TIPABOTO
BpareHus. S dext Dapajes. Ucrons3oBaHie
s dexra Dapajyes B Texuuke CBU.,

3aIlfiTa

OrpaxeHne 1
TIPEIOMIEHHE TIOCKUX
BOJIH Ha TPaHUIE

paszena AByX cpej

CBs13b YTTIOB ITaJIEHU S, OTPAXKEHIS 1
TIPETIOMIIEHHS € ANIEKTPOAMHAMUYECKIMU
MapamMeTpamMu cpefl. 1lepBhii 1 BTOPO 3aKOHBI
Caemmyca. [IpecraBieHye Ipon3BOIBHO
TIONSAPHU30BAHHOM BOJHEI KaK CYIIEPITOZHIINI
HOPMAJIbHO H TTapaljIeNIbHO ITOJISIPH30BAHHEIX
BOJIH.
[TageHne HOpMAJIBHO ITOISIPH3OBAHHON BOJIHEL
Ha I'paHULy pa3ferna IBYX AUAIeKT PUYECKIX
CpeX. 3aKOHBI OTPakeHUS U IIPETTOMIEHH .
Koa(ppuimeHTs OTpaeHNs H IPOXOXKTEHHS
(popmynsr Openens). [TageHue mapaniensHO
TTONISIPU30BAHHON BOJHBI Ha TPaHUILY pa3jena
IBYX IUATIEKTPUUECKUX cpel. SIBieHue
TTOJIHOTO ITPOXOXKAEHHU S, Yroll bprocTepa.
SIBTIeHNE TIOHOT O OTPaKeHMS OT IPAaHIILIBL
paszena ABYX AHAIEKTPHYECKUX CPE.
YCIIoBHSI BOBHUKHOBEHH S ITOITHOTO
OTpa’keHUsI, CTPYKTYpa ITOJISL Hak U ITOJ
IpaHH1eil pasgena, ITOBEPXHOCTH paBHBIX (a3
M PaBHBIX aMIUTHTYX, (pazoBast CKOPOCTb,
JUIHHA BOTIHBI, CKOPOCTH IIEPEHOCA SHEPTHH.

OT MeaJbHO ITPOBOMSIIEH ITIOBEPXHOCTH,
CTPYKTYpa TIOJS.

I[ToHATHE MTOBEPXHOCTHOM BOIHEL. OTpaXeHie

J1a00pPaTOPHOH
paborsr (JIP)

ITajieHue IIOCKOM BOMHBI Ha IPaHHUIY pasjiena
IMBIIEKTPHKA ¥ TIorTIoratoreit cpeet. Heon-
HOPOZHAs IUIOCKas BOTIHA B ITOTTIOLIAOLIEH
cpene. OmnpeeneHue AeHCTBUTEIIBHOIO yIila
npenoMiIeHus. [IpOHHKHOBEHIE 11O B
ITPOBOAHMK, TIOBEPXHOCTHBIT A (eKT,
rnyOHHa ITPOHMKHOBEHH . [ToHATHE
TTOBEPXHOCTHOI' O MMIIefaHca. [IpHOmrKEHHbIe
IpaHHYHBIE YCIIOBUS JIEOHTOBHYA, YCIIOBHS HX
MIPUMEHHMOCTH. PacueT nmorepb 3HEpruu B
MIPOBOJHHKAX C ITOMOIIBIO IPAHIYHbIX
YCIIOBHI JIeOHTOBHYA.
[TpoxokaeHHe TUIOCKOI BOIIHBL Yepes
riacTHHY. [IoHsATHE BKpaHa 715t

SIIEKTPOMAarHHTHOT'O ITOJIA. TOHKHE H TOJICTHIE

SKpaHbl. MHOIOCIOHHEIE SKPaHEI.




O06I1He cBOHMCTBA
BOJIH,

B IIMHMAX TIEPCHauHN

PACIIPOCTPAHSIOIMXCS|  HBIX JIMHUM Nepefayn. Kinaccuukarms

HarrpapisieMeie 311eKTpOMarHUTHEIE BOITHEL.
[ToHsSTHE O MHUAX TIEPEAAYH. THITBL PETYILIP-

HaIlpaBJsieMbIX BOJIH: BomHEL T, E, H,
THOPHAHBIE BOIIHEL.
PerieHre ypaBHeHHH ['enbMIombiia Ui
HaIlpaBJIsIEMBIX BOIH. CBSI3b IOTIEPEUHBIX
COCTABJISFOIHX BEKTOPOB ITONS C
MPOAOIBHEIMH. [locTOSHHAS
pacipocTpaHeHMs, KpUTHYECKast 4acToTa
(KpuTHYecKas AJIMHa BOJHEI), IJIHHA BOIIHEI B
JIMHHUH TIepeayun, Gpa3zoBast CKOpocTh,
XapaKTEPHUCTHUECKOe COIpOTHRIIeHHE, OOIIHe
cBoiicTBa BoiH Thia T, E, u H. CkopocTtsb
pacrpocTpaHeHUsI SHEPTUH. J[HcIepcHsL.
[ToHsTHE 00 OMHOBOIIHOBOM H
MHOTOBOJTHOBOM pekKuMax paboThsl. Morir-
HOCTB, TIepeHOCHMAs KT POMarHUTHOM
BOJIHOM B JIMHUH TIepefaul., 3aTyXaHHe BOIIH B
PErYISIPHBIX JIMHHUIX.

3aIIHTa
JTa00paTOpPHOH
padorsl (JIP)

Ilomnsie
MeTaJUIHYECKIIE
BOITHOBOJIBI

[IpssMOyTOIBHBIE BOTHOBOBI. BOIHEI THITa E
u H. Crpykrypa mmons. OCHOBHasI BOJIHA ITpsi-
MOYT'OJILHOT'O BOITHOBOAA. BEIGOP pasMepoB
IULSL OZHOBOJIHOBOI'O PexiiMa paGoThl. ToKu Ha
CTeHKaxX BOJTHOBOZA ITPH BOJIHE OCHOBHOI'O
troa. KoaddrmmeHnr ocmadmeHs.
OnexTpruyecKkast 1 TeIUIoBast IIPOYHOCTD.
MHOTOBOJIHOBBIH PEKUMBL PabOTHI;
(brUIBTPALIS BRICIIIIX THITOB BOIH. OOIacTh
TIPUMEHEHH S TIPSIMOYT OJIBHBIX BOJTHOBOJIOB.
Kpyrisie BonHOBOABI. CTPYKTYpPa ITOMS BOIH
tura E 1 H. BormHa OCHOBHOTO THITa M €€ Xa-
PaKTePUCTHKN. BHIGOD IOMepeyHbIX pa3sMepoB
IUISI OMHOBOJIHOBOT'O pexHMa pabOTEI.
MHOroBOITHOBBIE BOIHOBOBI; CIIOCOOHI
(prUTBTPAIIHI BBICIIHX THITOB BOTH. OGNacTh
TIPHMEHEHH S KPYTTIBIX BOTHOBOZOB.
BormHOBOIBI CTIEIHANBbHOM (OpMBI.
Bomnuopozs! I1-u H- o6pasHoit popMbl.

3allUTa
J1a00pPaTOPHOM
pa6ortsl (JIP)

JInanu nepegawi ¢ T
BOJIHAMI

KoaxcnanbHbIi BommHoBon. BonHa T
CTPYKTYpa ITOJIsI, BOJTHOBOE COITPOTHBIIEHIIE,
IepeHOCHMAs MOIITHOCTh., CTPYKTYypa TOKOB Ha
BHEIIHEM H BHYTPEHHEM ITPOBOIHIKAX.
Ocnabnenne BOIH THIIa T mpu
pacIpocTpaHeHHH, KO3 HIHEHT
ocnabiaeHns. BricIimie THITHI BOTH, Y CIIOBHE
OJTHO- BOJIHOBOI'O pexMa PabOThI.
DneKTpHYecKas U TEIIOBas IPOYHOCTS.
Kpurepun Bb160pa BOIHOBOI'O
corporusiaeHud. ["'oppHpoBaHHEIE
KOoaKCHaJIbHBIE BOTHOBOABI. O0IacTh

TIPHMEHEHHA KOAKCHAJIbHBIX BOJIHOBOJOB.

3alTa
J1a00paTOPHOI
padorsl (JIP)




CHMMeTpHYHAS ABYXIIPOBOIHAS JIMHU S
nepenayu. BomHa T: cTpykTypa 1o,
BOJIHOBOE COITPOTHBIIEHHE. Pacmpeienenue
TOKOB IO CEUEHHIO ITPOBOHUKOB. BrIGOp
Pa3sMEPOB ITOMEPEYHOTO CEYEHHS THHHH.
Koa(drmeHt ocnadaeHns. DIeKTpHiecKas 1
TEIUIOBAS IIPOYHOCTE. OKPAaHHUPOBAHHBIE
JBYXIIPOBOMHBIE THHHH. JIMHHH THIIA "BHTAsT
rmapa". O6nacTh MPUMEHEHHS ABYXITPOBOIHBIX
JIMHUIA.

ITomockoBbIe IMHUN TIEPELAUYH U HX
PasHOBHAHOCTH. CUMMETPHYHBIE U
HECHMMETPUYHBIE TTOJIOCKOBBIE JIMHUH.
CrpyKTypa 10151 OCHOBHOH BOJIHBI THITa T.
OCHOBHBIE XapaKTEPUCTUKH ITOIIOCKOBBIX
JIHHUI, BOITHOBOE COMPOTHBIIEHHE. BRIOOD
PasMepPOB IIOINEPEYHOIO CeYEHHS.
Mrxporonockossie IMHUU. [1]eneBas u
KOIUTaHapHAas IIOJIOCKOBbIE JIMHHHU: CTPYKTYpa
T1OJIS1 OCHOBHOH BOJIHBI KBa3H-T THIIA.
OnexTpuyeckas U TeIIoBast IPOYHOCTh
TTOJIOCKOBHIX JIMHMI . OOTIacTh IIPHUMEHEHHU S
TTOJIOCKOBBIX JIMHUIL.

10.

MaremarHnyeckast
MOJZIEIIL JIMHIT
TIEPEdatII

PerymnspHas mmHIA Nepegaun. [Tagarorme 1
OTpaxKeHHbIe BOHEL, OPTOrOHATbHOCTh
PACITPOCT PAHSIOIIIXCS MTaJatoIeit 1
oTpakeHHOM BOJIH. HopMIpoBaHHOE
HAITPSUKEHHE B TOK B JIMHHH TIepefadH.
BXomHOe COIMpOTHBIIEHIE OTpeska JITHHI
Tepemayn ¢ HarpysKoi. PeXiMel paboTsl
mHEH, Koa(pHIHEHT OTpakKe s,

Ko QrarreHT Geryiueit (cTosmeit) BOIHEL.
YernoBHe cornacoBaHMs IHHHUH ¢ HaTr Py3KOi.
Brmsruie oTpakeHus oT Harpysku Ha KIT]]
TIMHMH TTepefaun. KpyroBas HOMorpaMMma
Bomsniepra-Cnmirra. METOIB! Y3KOITOTIOCHOIO
cornacoBaHus. UeTBepTbBOITHOBBII TPaHC-
(opmatop comporusnenwii. [lneitdrHoe
cornacoBaHue. MeTopl HMIPOKOIIOIOCHOTO
COTJIACOBAHISI.

3allTa
J1a00pPaTOPHOM
paborsr (JIP)

11

[TpuMeHeHHe MaTpHL]
U1 aHaymza CBY
YCTPOICTB

BonHOBBIE MaTPHIILI PACCESHUA H ITepefayn.
OU3HYeCKIT CMBICIT ATIEMEHTOB MaTPHIBI pac-
CeSHIS. 3aBHCHMOCTD BIIEMEHTOB MATPHIIBL
paccesHUA OT BbIOOpa ITIIOCKOCTE OTCyera.
KoadduimieHT orpakeHIsI Ha BXOJE
Harpy>XeHHOTO YeTHIPEXITOIIOCHHKA .

KackagHoe coenmHeHIe HETBI PEXTTIOIIFOCHHKOB.

MaTpHIBl pacCessHIA ITPoCcTEHIIIX
YeTBIPEXIIONIOCHHKOB. [IpHMEHEHHEe BOIHO-
BBIX MaTPHII 1 KOMITbIOTEPHOI'0 aHAJIH3a
yeTpoiictB CBY. MeToj JeKOMITO3HIIHH.

OJeMeHTHI THHHH

B036y}1(jIeHHe SIIEKTPOMAarHHTHEIX BOJIH B




IIepeaadn

JIMHUSIX Tepeiadyn. Bo3OyIuTeM THITOB BOJH.
CowieHeHN s 1 U3THOBI JIMHUN TIepelavu.
TpanchopmMaTopsl THIIOB BOITH. DHIILTPEL

THIIOB BOJIH. KOpOTKO3aMKHYTBIE TIOPIIHH,
COITIacOBaHHbIE HATPY3KU. PasBeTRICHIE
JIMHUH Tiepefaur. KOHCTPYKTHBHEIE
HEOAHOPOAHOCTH: JTHa(parMbl, peakKTHBHBIE
INTHIPH, TITEH(EI, CTHIKH THHHUH C pasHBIMH
TIOTIEPEYHBIMH Pa3MepaMU. YTIPaBIEHHE
aAMITITUTY/TOH, (pa3oi 1 MmonsgpH3aleit

ANEKTPOMArHUTHBIX BOIH B JIMHHSX ITEPeLayum.

ATTeHI0aTopsl, (pazoBpaIaTenm,

MONSIpU3aTophl. HartpaBiieHHBIE OTBETBHUTEIN.

JIBOMHOM BOITHOBOIHBIN TPOHHHUK.

13.

OOBeMHBIE
PE30HATOPHBI

KBasucraimoHapHble pe3OHaTOPHL.
PezonarncHas yacToTa M JJOOPOTHOCT.
PesoHaTop Kak OTPe30K JIMHUU ITepeiaH.
Knaccuduxarius THITOB KoeOaHHi B
00beMHBIX pe3oHaTopax. CBOOOIHEIE
(coberBeHHbBIE) KOmeOaHH s 00BEMHBIX
pe3oHaTopoB. Pe3soHaHCHAS YacToTa,
coOcTBEeHHAS (HEHArpyKeHHasd) J0OpOTHOCTE.
BrHYKIeHHbIE KOTeGaHHs pe30HaTOPOB,
CBSI3aHHBIX € HCTOUHMKOM SHEPrHH H
Harpyskoii. Buenmss 1o6poTHocTs. [TonHas
(HarpyxeHHast) TOOPOTHOCTh Pe30HATOPOB.
[TpsMOYTOMbHBIE M LIMITHHIPHYECKIE
pesonaropsl. KoakcHambHbIE H TIOTIOCKOBEIE
pesoHaTopsl. OTKPHITHIE PE30HATOPEI.
Husnexrpryeckie pe3soHaTopsl. BosOyxaeHme
BOJIH B pe3oHaTopax. [IpoxonHeie
pesoHaTopsl. DmisTpel CBY.

14.

NsmyyeHne
BIIEKTPOMATHHUTHBIX
BOITH

HeomHopoAHbIe BOITHOBEIE YPABHEHHS VTS
BEKTOPOB IrapMOHHYECKHX 3IEKTPOMArHUTHBIX
roneft. CKarspHBIi 1 BEKTOPHBIH
SNEKTPOAMHAMIYECKIE ITOTEHIMaTIbI
TapMOHHYECKIX ITOTIEH, DINEeKTPOMarHHTHOE
TIOJIE ITPOM3BOIBHOTO HCTOUHHKA.,
OneMeHTapHBIN BIIEKTPUYECKHI H3TyvaTeNb,
OmnpezneneHie BEKTOPOB AIEKTPOMarHUTHOIO
TTIOJISI, CO3AAaBAEMOr0 AIIeEMEHTapPHBIM
BIEKTPUYECKUM H3IydaTeIeM B OIHOPOXHOM
HErpaHHYHON H30TPOIHOMH cpele. AHAIN3
CTPYKTYPHI I1011s1. OCOOEHHOCTH IO B
OmkHeit 30He. [lose u3myvyatens B gajabHeit
30HE: OpPUEHTALII BEKTOPOB
SIEKTPOMArHHTHOT'O T1OJISI, (PPOHT BOJIHBL,
(bazoBast CKOPOCTh, XapaKTEePHCTHYECKOE
COIpPOTHBIEHHE. [[HarpaMma HalpaBIeHHOCTH
BIIEMEHTAPHOTO AJIEKTPHYECKOr 0 H3ITYIaTels,
KOS()(pUIIMEHT HaIlpaBIeHHOro AeHCTBHA

(KH]I). U3myyaemast MOITHOCTE U




COIIPOTHBIICHHE M3ITYYCHHA.

AT OIPEACIICHH A BEKTOPOB

cpee. CTpyKTYypa IOJIST H3TydaTers.
OlneMeHTapHasl paMOYHA s aHTEHHA KaK
(usMiecKe aHaTIOIH SIeMEHTAPHOIO
MATHUTHOTO M3Ty4aTels.
Onement ['tolireHca. CTpyKTypa oM
aneMeHTa ['rolireHca. J[uarpanmma

PagHOBOJIH.

OJeMeHTapPHbII MATHUTHBIM H3ITY4aTellb.
Hcronp3oBaHHE TIPUHIATIA ABOHCTBEHHOCTH

3IIEKTPOMArHUTHOTO TIOJIS, CO34aBaeMOr0
SIIEMEHTAPHBEIM MAaTHUTHBIM U3IIyYaTeleM B
HEOTPAHNYEHHON OJHOPOMHOM H30TPOITHOM

HanpasieHHocTH, KH]I. [Ipumenenne Momenu
aneMeHTa ['TolireHca AT aHalIu3a U3TyYeHUS
arepTyYpPHBIX aHTEHH M 3ajay AU paKIIHH

2.3.2 3aHATHA CEMHHAPCKOT0 THIIA,

HaumeHOBaHHE
paszena

TemaTHKa ITPAKTHUYECKIX 3aHITHI
(ceMHMHApPOB)

@opma TeKyLIEro
KOHTPOIISI

2

3

4

OCHOBHBIE YpaBHEHHS
AIEKTPOMArHHTHOT O
TIOTISI

OCHOBHBIE YPaBHEHHMS MIEKTPOMATHHTHOTO
TOJIS - ypaBHeHNs MakcBerta. BekTopsl
AMEKTPOMATHUTHOI'O TIOTIA.
MaxpocKorieckie rmapamMeTphl
MaTepHaIbHBEIX cpel. Kmaccrnuxarins u
BUABI cpel. CKaSIpHbIe M TEH3OPHBIE
napaMeTpsl cpel. MarepHaibHbIe
YpaBHEHH L.

YpapHeHns Makcgenia B
Q) pepeHIEambHOM 1 HHTer pabHOMH
(popme. YpaBHEHIE HEITPEPHIBHOCTH H
3aKOH cOXpaHeHMs 3apsina. CTOPOHHHE
HeTOYHMKH. TTomHas creTeMa ypaBHEHHIT
Maxcgena ¢ y4éToM CTOPOHHHX
HCTOYHMKOB. [ITOTHOCTD
ANEKTPOMATHHTHOM SHEPIHH H SHEePIHd,
cocpeoToueHHas B 06beMe. [ITOTHOCTH
MOIIHOCTH M MOIIIHOCTh TEIUIOBBIX ITOTEPh
1 CTOPOHHHX MCTOYHHKOB. Y PaBHEHIE
GanaHca Il MTHOBEHHBIX 3HauYeHH
MOIITHOCTH B JU((EPEHIIHaTBHOM 1
HHTerpaabHOi (opMe (TeopemMa
[ToritnHra). PU3HYecKast TPAKTOBKA.

[TpoBepounas
KOHTPOJbHAA
padoTa, IIpoBepKa
JTOMAIIHEro 3aTaHu s

(\o]

["paHIYHBIE YCIOBHSA
AIEKTPOAUHAMHKHI

[ToBeaeHIe BEKTOPOB Ha TPaHHIIE pasjera
IBYX cpell. I'paHiyHbIe YCIIOBHS 1A
HOPMAJIbHBIX M KacaTeIbHbIX
COCTaBJISIEOIIMX BEKTOPOB
BIEKTPOMArHUTHOrO Most. ['paHuyHbIe
YCJIOBHS Ha IIOBEPXHOCTH HEaIBHOIO
ITPOBOIHUKA.

[IpoBepouHas
KOHTPOJIbHAA
pabora, mpoBepka
JOMAIIHETO 3aaHH I




ITnockuie
3JIEKTPOMArHUTHHIE
BOJHEBI

[Tmockast BOHa Kak ITPeelIbHbIN CITy4ait
cpepruecKoii BOMHEI. PellieHe CHCTEMEI
ypaBHeHMI MakcBena Ui IDTOCKOM
OTHOPOIHOW BOIHBI. CBOHCTBA TUIOCKON
BOJHEI. CTPYKTYpa Iond, BzanmHas
OpHEHTALHSI BEKTOPOB TOTSL, KO3 (PHIHEHT
(assl, (pazopas CKOPOCTh, CKOPOCTh
pacIpocTpaHeHHs SHEPTHH,
XapaKTEPUCTHIECKOE COITPOTHUBIIEHUE.
[Tnockne ofHOPOAHBIE BOIHBI B OJHO-
POIHONM M30TPOITHOM cpelie 6e3 IOTePb.
ITnockast ofHOpOAHAS BOITHA B
OJHOPOAHOM cpefie ¢ rmorepsamu. CBoHCTBA
BOJH. J[HCIIEpCHOHHBIE CBONHCTBA
TIOTJIOLIAIOIIEH CPEJIbI.
[Nonsapuszaist BOiH. JIMHEHHO
TIOJISIPH3OBAaHHBIE BOJHEI. BOIHEL ¢
KPYTOBOH U AIIIMITTHYECKOM
TOJIApU3alueit.

ITnockue ogHOPOAHbIE BOIHEI B
OIHOPOIHON aHH30TPOITHOMH cpejie.

[IpoBepouHas
KOHTPOIbHAS
padoTa, IIpoBeEpKa
JTOMAIITHETO 32 aHH I

COITPOTHBIICHHE, IIEPECHOCHMadA MOIIIHOCTE.

4. OrpaxeHne 1 CBs3b YITIOB ITaJleHUs, OTPaKeHUS 1 [IpoBepouHas
TIpesTIoMIIEHHE IIPETIOMIIEHHS € AIEKTPOAHHAMHYECKHMH KOHTPOJbHAS
IUIOCKHX BOJIH Ha ImapameTpamMu cpel. [IepBhIi 1 BTOPOit paboTa, IIpoBepKa
IpaHHuile pa3zernna IByxX 3akoHbI CHew1s. I1pencrasieHne JTOMAIIHEro 3aJaHu s
cpex IIPOMBBOIILHO ITONISIPH3OBAHHON BOJIHBI KaK
CYIIEPITOZHIIMH HOPMaJIbHO U ITapajiiieIbHO
TTOJISIPH30BAHHEIX BOJIH.
[Tamenre HOpPMAIbHO ITOISIPH30BAHHOM
BOJIHBI Ha TPaHUILY pa3zerna IBYX
THATIEKTPHYECKHX Cpejl. 3aKOHBI
OTpaXkKEHMS M ITPETTOMIIEHH A,
KoadpruineHT oTpaKeH s H
mpoxoxkaeHns (Gpopmymsr Operers).
5. O61me cBoficTBa HarpagiisieMeie al1eKTpoMarHHTHELE ITpoBepoyHas
BOJIH, BOMHEL, [TOHATHE O JIMHIIX Tiepegaus, KOHTPOJIbHAA
pacrpocTpaHsolixest|  THITHI PeryaspHBIX JTHHII Iepefavi. pabora, IpoBepKa
B JIMHHSX Iepeat Knacenduxarpis HalpaBIseMbIX BOIH:  |TOMAIIHErO 3a{aHH
BomHbl T, E, H, rHGpUAHBIE BOIHEL.
Pemenne ypasHeHHit ['enbMronbiia Jist
HAIIPaBIIIEMbIX BOJIH.
6. ITomere [IpssvoyrombHbIe BOTHOBOABI. BOIHEL THIIA [TpoBepounas
MeTaJUITHYECKHE E n H. Crpykrypa momns. OCHOBHasI BOJIHA KOHTPOJIbHAA
BOJTHOBOZbI IIPSIMOYTOTILHOI'O BOTHOBOJA. BrIGOP pabora, rpoBepka
pasMepoB 1T OXHOBOTHOBOI'O peXKMMa | XOMAIIHEr0 3a{aHu s
paGorsl. TokH Ha CTEHKaX BOIHOBOAA ITPH
BOJIHE OCHOBHOIO THIta. Kosd ruineHt
ocnabieHns. OIeKTpuyecKas  TeIuioBast
ITPOYHOCTE.
7. | Jlmmmu nepegaun ¢ T Koakcnansuelit BonmHoBog. Bomxa T [IpoBepouHas
BOJIHAMH CTPYKTypa IOJIsI, BOITHOBOE KOHTPOJIbHAS

pabota, IMpoBepKa




CTpyKTypa TOKOB Ha BHEIITHEM H
BHYTPEHHEM ITPOBOIHUKAX. OcabieHne
BOJH TuTIa T IIpH PacIpoCTpPaHEHNH,
koa(UIHEHT ociabieHus. BrICIHe THITEI
BOJIH. YCIIOBHE OJHO- BOIIHOBOT'O PEXHMAa
paboTEL. DIEKTPHYECKast U TETIOBAS
MpOYHOCTh. KpHTepnu BIOOpa BOTHOBOTO
coMpoTHBIeHHS. "o pHpoBaHHEIE
KOAaKCHAIbHBIE BOTHOBOAKL. O61acTh
MIPHMEHEHH I KOAKCHAIIbHBIX BOIIHOBOJ[OB.
CHUMMeTpHYHAS IBYXIIPOBOIHAS JIMHHS
nepepaud. BomHa T: cTpykTypa 1o,
BOJIHOBOE COITPOTHBIIEHHE. Paciipeienenre
TOKOB II0 CEUEHHUIO ITPOBOAHUKOB. Br1Gop
PasMEPOB TIOMEPEYHOIO CEUEHUS JTHHHUH.

JOMAITHETO 33 IaH A

8. Marematuueckas | PeryigpHas maHud nepegadu. [lagarorue [IpoBepoutas
MOJIE/Ib JINHUH U OTpaKeHHbIE BOIHBI. OPTOrOHAIbHOCT KOHTPOJIbHAA
nepefadn PacIIpoCT paHIFOIIMXCS TTaJatoIiel 1 paboTa, IpoBepka
OTpakeHHOI BOIH. HopMIpoBaHHOE  |OMAIIHETO 3a[aHH I
HaIpsDKEHNEe U TOK B JIMHUH TTepeiayi.
BxotHOe COITPOTHBIIEHNE OTPe3Ka JIMHIH
nepesayn ¢ HarpysKoi. Pexumel paboTsl
muHrH. Kos(uimeHT orpaxeHus,
Koa(duireHT Geryrueit (cTosueit) BOIHbI.
9. | I[IpumeHeHHe MaTpHI] BoImHOBBIE MAaTPHLIBL PACCESHIS U [TpoBepounas
i aHanmsza CBY | mepemaunt. (DH3HUECKIIT CMBICT AIIEMEHTOB KOHTPOIbHAS
YCTPOICTB MATPHILIBI PACCEeSTHIS. 3aBHCHMOCTh paboTa, IpoBepKa
3JIEMEHTOB MATPHI[BI PaCCESHIS OT BEIOOPa|IOMAIIHETO 3aJaHH I
rorockocreit orcuera. Koad prormeHT
OTpa’keHUsI Ha BXOJ€ HaIPYKEHHOIO
YeTBIPEXTIONIOCH KA. KackaaHoe
COSIOHHEHIE UETBIPEXITOMIOCHHKOB.
MaTpHIIBL pacces s IPOCT SHIImX
YeTBIPEXITOMMOCHHKOB. [IpHMeHeHHe
BOITHOBBIX MATPHLL V151 KOMITbROTEPHOI'O
aHarmza yerpoiters CBU. Merox
JIEKOMITO3HIIHH.
2.3.3 JlaGopaTopHble 3aHATHSA.
Ne Hanmenopaune naGopaTopHEIX pabor SUPEMA TSRO
KOHTPOILA
1 3 -+
l. HccnenoBanme CTpyKTYPBI IO COGCTBEHHBIX BOJIH JIHMHI Oryer mo
nepenaun CBY [parasoHa. nabopaTOPHOH
padore
2. HceneroBaHme AUCTIEPCHI 1 3aTyXaHHS B TIMHISIX Tiepefaun CBY Otyer 110
JTHAITa30Ha OCHOBHOM BOJIHBI H ¢ IPsSMOYTOIBHOIO BOIHOBOZAA 11abopaTOPHOI
padore
3. Hccnepopanne o0beMHBIX PE30HATOPOB HA OCHOBE BOITHOBOJ[A Otyer 1o
KpyIjIoro ceueHus ¢ komedanueM Ho nabopaTOpPHOMH
padote




4. OKCIIepUMEHTAIBHOE HCCIIeIOBaHHE U TIPOBEPKa Tpaguueckoro Ot4er 1o
PEIEHN S 3a[a4d COTTIACOBAHUS JIMHUH ITePefaull ¢ Harpy3KOH ¢ 1nabopaTopHOH
TIOMOII[BEO HOMOTPaMMBI Bombrepra-CMHTTa paGote
5. HccnenoBaHue MONSPH3ALHH 3IEKTPOMATHHTHBIX BOIH Otuer 1o
11abopaTOPHOMR
pabote
6. O¢dext Dapazes B KPYTiIoM BOIIHOBOJIE Ortyer 1o
71a00paTOPHOI
paboTte
7. HMccnenoBaHue BOIHOBOMHBIX HAIIPABIIEHHBIX OTBETBUTENIEH U Oryer 1o
MOCTOBBIX YCTPOHCTB nabopaTOpHOMR
paborte
8. Metompsl MogennpoBaHusa CBY ycTpoicTB Ha KOMITbIOTEpax Oryer 1o
11a00paTOpPHOH
pabote
9. MuxporomockoBast JIMHIUS Iepefau, SKCIEPHMEHTAIIBHOE Otuer 1o
HCCIIEIOBAHIE BOITHOBOTO COIIPOTHBIIEHH S U CPaBHEHHE C 1abopaToOpHO
paccUMTaHHON MOJIENIBIO Ha KOMITBIOTEPE pabore
10. MeToBI Y3KOIIOJIOCHOTO COITIACOBAHMS IMHHH ¢ HAIPY3KOH Oryer 10
(MozemMpoBaHIe Ha KOMITBIOTEPE ) J1a00paTOPHOM
pabore
1. Pacuer 1monocoBoro (puibTpa Ha TOTOCKOBBIX JIHHIAX Ortyer 110
(MoZenupyeTcs Ha KOMITBIOTEPE ) sabopaToOpHOI
pabore
12. ArTecTranus rapaMeTpoB BeKTOPHOTO aHaIH3aTopa Lereit Ortyer 1o
nabopaTopHOH
paboTte

2.3.4 IIpuvepHas TeMaTHKA KYPCOBBIX PadoT (NMPOEKTOR).

1. U3nyyeHne 3apspKeHHON YaCTHIBL B ITOIE aMIUIHT YAHO-MOXYIIHPOBAHH O BOJIHBL.
2. CrieKTparmbHbIe H IOMAPH3alMOHHbIE XapaKTePHCTHKH MOLYITHPOBaHHOM
SNEKTPOMATHUTHOH BOJTHBI.

3. KaTozme! crmuTa.
4. CpoiicTBa IEPHOAHYECKIX BOIHOBOJIOB.

5. JIBImKeHMe 3apsKeHHOH YacTHIBL B TIONE YacTOTHO-MOIYIHPOBAHHOM
SNEKTPOMAT HUTHOH BOJTHBI.

2.4 Ilepeuennp yueGHO-MeTOAMUIECKOr0 ofecHeueHHs NSl CAMOCTOAT eJIbHOM PadoThI

00y yaKoLMXCA N0 JUCHMIINHE (MOXYJIIO0).

No Bux CPC [Tepeuens yueGHO-METOMIYECKOr O oﬁecneqf}mﬂ JHCIMITIIHHBI 1O
BBITTOTTHEHHIO CaMOCTOSTENBHOH paboThl
1 2 3
1 [Tpopaborka yueGHOro Meroaiueckiie yKasaHus IT0 OpraHH3aLii caMOCTOSTeIbHOH
(TEOPETHYECKOTO) PaboTHl CTYAEHTOB 10 IHCLMITIMHE «OINeKTPOMArHHTHBIE TTONS H
MaTepHaia BOTIHBI», YIBEePXKIeHHbIe Kadeapoi pagnodu3nku 1
HaHOTEXHOJIOTHI, IMPOTOKOI Ne 7 oT «20» mapra 2017 1.
2 BrironHeHe Meroamueckie yKazaHus 110 OpraHH3alii caMOCTOSTeIbH O
HHINBUIYaIIb HBIX PpaboThI CTYIEHTOB 110 JUCLHITIINHE «ONeKTPOMAarHUTHEIE IO 1
3aJIaHMI (TIOATOTOBKA BOIIHEI», YTBepKIeHHbBIE Kadeapoit pafHOQH3HKH H
COOOILEHHIT, HAHOTEXHOJIOTHH, ITPOTOKOI Ne 7 oT «20» Mapra 2017 1.




TIPE3CHT AL )

3 |[logroroBka K TekyleMy| MeTonnueckue yKa3aHHs 10 OpraHH3allii caMOCTOSTEIBHOMN

KOHTPOITO PaboTHI CTYJIEHTOB IO JUCHHILINHE «OIeKTPOMAarHUTHBIE TTONS 1
BOITHBI», YIBEpXKIEeHHBIE KaeIpoit pafuoQH3HKN 1

HAHOTEXHOIIOTHH, IIPOTOKOI No 7 oT «20» mapra 2017 r.

+ Iloarororka x Metomuueckue yKasaHUs 110 PEIEHNEO 3a/1ay 110 AU CLIMIIIHHE

MIPAKTHYECKUM 3aHATHSM | «OIeKTPOMAT HUTHBIE IO M BOITHBL», YTBEP kI eHHbIe Kadeapoit

paro(pHU3HKH M HaHOTEXHOIIOTHit, TIPOTOKOI Ne 7 oT «20» MapTa
2017 r.

YueOHO-METOANYECKHE MaTepHaIbl I CaMOCTOSTEIBHON pPaboThl OO0YUYArOIHMXCS H3
YHCIIa MHBATHJOB M JIUI[ ¢ OTPAHWYEHHBIMI BO3MOXKHOCTSIMH 3140poBbs (OB3) nipegocraBistoTes
B (hopMax, aJalITHPOBAHHBIX K OTPAHHYEHHSIM HX 3][OPOBbSI M BOCITPUSTHS HH()OpMATHI:

JI71s1 TTUIL ¢ HapYIIEHHSMH 3PEHUS:

- B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.
J71s1 Iy ¢ HapyIIEeHHSIMH CITyXa:

- B ITeyaTHOH (opMe;

- B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

J71s1 11y ¢ HapyLIEHHSIMI OITOPHO-ABUTaTEIIBHOTO aliiapara:
- B ITeyaTHOMN (popMe;

- B (hopMe BIEKTPOHHOTO JOKYMEHTA.

3. O6pasoBaTe/bHbIE TEXHOJTOTHH,

J14 TIpOBEZIEHUA BCEX JIEKIMOHHBIX 3aHATHH HCITONB3YIOTCA MYIbTHMEIHITHEIE CPELCTBA
BOCIIPOMBBEJEHUS aKTUBHOTO COZEPKUMOr0, IIO3BOJLIOIIETO CIIYINATENO BOCIIPHHIMATE
OCOBGEHHOCTH M3ydaeMO# NMpodeccHy, 3a4acTyi0 HTPAIOIHE PEINAIOINyI0 PONlb B ITOHMMAHHH H
BOCIIPHUSATHH, a Taxke (POPMHPOBAHNUH ITPO(eCCHOHAbHEIX KOMITETEHIHI.

Bomb1ast yacTh KL M ITPaKTHUECKHe 3aHATHS IIPOBOASITCS ¢ HCITOMb30BaHHEM JOCKH
1 CITPABOYHBIX MaTepHaJIoB.

Yacts nmaGopaToOpHBIX PaGoT BBITOMHSAECTCS Ha GECIUIATHOM ITPOrpaMMHOM OOeCITeueHHH
GNL RFSimm99, MMANA, smithchart. Bonee 80% mabopaTopHBIX pPaGoT ITPOXOMMT Ha
BOeHHBIX o6pastax CBY obopymosamis B IIpokoM Auartazore yactor (10MI'L] — 75T T1I).

4. OneHovHble CpeJCTBA IS TEKYIIEro KOHTPOJIS YCIeBAeMOCTH M IIPOMEKYT 0 IH oIl
aTTeCcTAl MM,

4.1 ®oHA OUEHOYHBIX CPEICTB VI MPOBeXEHHA TeKYIeH a1 TecT alum.

BapuaHTbl KOHTPOJILHBIX PadoT.
Bapuanr 1.

I. DnexrpoMarHHTHOE TII07e KaK OCOOBIH BHI MaTepHi. ONeKTpHYEeCKHH 3apsy M
ONMEKTPHYECKHH  TOK. DONEKTPUYECKOe ¥ MArHHTHOE IIOJI KaK  JBa  IPOSBIIEHI
HIIEKTPOMArHUTHOTO TONA. [IpeaMeT H3yueHHS MaKPOCKOITHYECKOH SIEKTPOAHHAMHKH.

2. Teopema I'aycca HIs BIEKTPOCTATHYECKOrO TIONS M ITocTynmar Makceemra. Tperbe
ypaBHeHHe MakcBenna B HHTerpalbHON M muddeperinansuoii  popmax. Crpykrypa Hu
(bH3IYEeCcKITT CMBICTL

3. I'paHmyHbIe YCITOBHS Ha ITOBEPXHOCTH HEATbHOr O MPOBOXHUKA.

4. BOIHBI B AMBIEKTPHYECKHX cpefaX. [lapaMeTpsl H AUCTIEPCHOHHEIE CBOMCTBA.

5. TlapaMeTpel IONMEPEYHBIX SMEKTPOMATHHTHBIX BOIH B JIMHISX ITepeflayd. Y CIIOBHS
cymecrsopanns. Ilomepeunsiit ko uipeHT pacrpocrpaneHms. dazoBag M IPYIIIoBast
CKOPOCTH.

6. Kpyrmsiit BonmHoBox. KoHeTpykimst. [IocTaHOBKA 5IeKTPOAHHAMHYECKOM 3aauH U ee
OCOOEHHOCTH B CIIYYasiX 3JIeKTPHYECKUX M MATHUTHBIX BOJIH.

Bapuanr 2.

1. OcHOBHBIE XapPaKTEPUCTHKH SIEKTPOMArHUTHOT'O 1O, [I0HAepOMOTOPHEIE CHIIBI.

2. YerBeproe ypaBHeHHe MakcBena B HHTerpaabHOH M auddepeHimansHol Gopmax.
CrpyKTypa 1 (PH3HYECKHIT CMBICII.



3. MoHoXpoMaTH4YeCKOe 3JIEKTPOMAarHUTHOE ITojle. MeToj KOMIUIEKCHBIX aMIDIHTY.
VYpaBHeHns MakcBemia IS MOHOXpOMaTHYecKoro monsd. KomruiekcHas IuaIeKTpHYecKas
TIPOHHUI[AEMOCTH CPEABI. J[HAIEKTPUYECKUE TIOTEPH.

4. BoiHBI B ITPOBOIAIIMX cpefax. [ myOHHa IMTPOHUKHOBEHUS TIOIIS B MaTepHaIl.

5. ITapaMeTpsl 3NEKTPHYECKUX 3IIEKTPOMATHHUTHBIX BOIH B JIMHHSIX IT€peladyd. Y CIIOBHS
cymectBoBaHMA. [lomepeunbiit kos(dduimeHT pacrpocrpaHeHuss. @a3zoBas M TPYIIIOBast
CKOPOCTH.

6. CTpyKTypa ITOJIS ¥ TTapaMeTPhl OCHOBHOH BOIIHBI KPYITIOrO BOITHOBOJA.

Bapuanr 3.

1. MakpocKOIMMYeCKHE TapaMeTpsl cpefbl. BHAB cpel H HX KIacCHQHKAIMSA 10
XapaKTepy B3aHMOZEHCTBHSA ¢ AIEKTPOMAarHUTHAIM I1oieM. MaTtepHalbHble YpaBHEHISL.

2. 3aKOH COXpaHEHHWS JEKTPUUYECKOrO 3apsifla M YypaBHEHHE HENPEPhIBHOCTH IIMHMIT
ANEKTPHYECKOTO ToKa, 3akoH Oma B TH( pepeHIHaIbHOM popMe.

3. PBamaHc bSHEprHH SIeKTpOMArHHTHOro Ioinsd. Teopema Ymopa-IloiHTHHTA.
OU3NYECKUI CMBICI ClIaraeMbIX BXOASINUX B YpaBHeHHE GanaHca. IIIIOTHOCTH ITOTOKA SHEPIHH
TIOTISL.

4. TIpHHLIMITEL PaOOTHl HAIIPABILSIOIUX CHCTEM. 3aKPHITHIE U OTKPBITHIE JIMHUH TIEPELayH.

5. TlapameTpbl MarHHUTHBIX SIIEKTPOMAarHUTHBIX BOIH B JIMHHSX Ilepefaud. Y CIIOBHS
cymectBoBaHus. Ilomepeunsiit  xosdduiment pacrpocrpaneHus. @Da3zoBasi M IPYIIIOBas
CKOPOCTH.

6. 3aTyxaHue HalpaBiIsgeMbIX BOIH. [loTepy B 3allOHEHMH H B METaJUIMYEeCKIX CTEHKaX.
Komrmexcusiit  koapduiment pacrpocrpanenmsd. KoaduimeHT 3aTyXaHHs M INIyOHHA
TIPOHUKHOBEHMNS ITOJISL B CTEHKH BOJIHOBOJA.

Bapuanr 4.

1. 3akoH ImonHOoro ToKa. llepBoe ypaBHeHHe MakcBeta B HHTETPajbHOH |
mudpepeHimambHOi popMax. Crpykrypa M (H3HYECKHIT CMBICT. TOKH ITPOBOAMMOCTH H
CMELIEHHIA.

2. Knmaccuduxarms 5IeKTpogHaMIUecKHX 3a0a4. CTeIeHb B3aMHON 00YCIOBIEHHOCTH
BIEKTPUYECKOTO U MATHUTHOI'O ITOTIE.

3. DbamaHc »Heprum MOHOXpoMaTHyecKoro Ions. Teopema VYmoBa-IlofHTHHIa B
KoMIvieKcHoit Qopme. CpenHee 3HaueHHe BekTopa [ToftHTHHTa, BaaHe akTHBHOM M peakTHBHOM
MOLI[HOCTEI.

4, Krnaccnduxaiis HarpapiseMbIX BOMH. [IPOXONBHEIE TIONEPEUHBIE BOMHBL M
THOpHIHBIE BOTHBI. CBS3h MEXKIY ITPOMOIBHBIMH H ITONEPEUHBIMH KoMIToHeHTaMu OMII B
TTHHHAX TIEPe/IayH.

5. Tlpsmoyromeusiil BomHoBOA. Komerpykims. [locraHoBKa 5IeKTPOXMHAMIIYECKON
3aaul 1 ee 0OCOOEHHOCTH B CIIyYasX SIeKTPHUSCKUX M MATHUTHBIX BOIIH.

6. I'paHIyHble YCIIOBHS Ha TOBEPXHOCTH, OrPaHHUMBAIOMIEH HAIIPABIISIONIYIO CHCTEMY.
TOKH Ha CTeHKaX KPYITIOrO BOTHOBOZA B PEKHME OCHOBHOMN BOITHEI.

Bapuanr 5.

1. 3akOH 5IEeKTPOMarHUTHON HHAYKIHH. Bropoe ypaBHeHHe MaKcBelia B HHTErPaIbHOH
u auddepermanbaoil Gpopmax. CTpyKTypa B (PH3HUECKHI CMBICT.

2. TI'paHmuHBIE YCIOBHSA Ha IIOBEPXHOCTH  pasfiena cpel ¢  pasIHYHBIMH
MAaKPOCKOITHYECKHMH IapaMeTpamMi, [I0BEPXHOCTHBIE 3apsabl H TOKH

3. BomHoBBIE YypaBHEHHMS II MOHOXpoMaTHueckoro Iond. OIHOpPOHHBIE H
HEOJHOPOHbIE YpaBHEHHS ['elIbMIOMIbIIA.

4, TlapameTpbl HarpapBisgeMbIX BOMH. [lomepeunsiii KO((HIMEHT pacIpOCTpaHEHMS.
Kputnueckass mjinHa BOJIHBL M KPHTHYECKass 4YacToTa. BoiHa OCHOBHOIO THIIA. Y CIIOBHE
OJTHOBOJIHOBOI'O PEKIMA.

5. CTpykTypa IO U ITapaMeTpbl OCHOBHOH BOIIHEL ITPAMOYTOIIEHOI'O BOTHOBOJA.

6. CIpykTypa IO M IapaMeTphl HaIlpaBISIEMbIX BOIH B KOAKCHAIbHOM BOJHOBOJE.
Bonxosoe conporusineHne. KOHCTPYKTHBHBIE OCOOEHHOCTH KOAKCHAIBHBIX BOTHOBOJIOB.

4.2 ®onj OLEHOYHBIX CPEeACTB I NPoBeAeHH s MPOMEKY TOYHOH ATTeCTaluM.

KonrtpoJbHbIe BONPOCHI 0 JHCITHILIHHE.

1. Beegenne. OCHOBHBIE IIOHATHS U orpeaeaeHus Teopun SMIT.



1.1. Ha3oBHTE OCHOBHBIE HCTOPHUYECKHUE 3TAIIBl Pa3BUTHS TeopuH OMIIL.

1.2. Jaiite ompexaeneHue OMII, aneKkTpHYecKOMY 3apsy, IEPEUYHCIUTE OCHOBHBIE
cBoiicTBa OMIL.

1.3. MoxHo 1 SMIT pa3fienurs Ha 3eKTPUYECKOe U MarHUTHOE T10J1S?

1.4. JlaiiTe ompezieieHHE BEKTOpaM, XapaKTepHu3yrommM OMII.

1.5. YeM BEKTOPHOE ITOJIE OTIIMYAETCA OT CKAISIPHOr0?

1.6. HazoBHUTE OCHOBHBIE OTIIMUMS MEKIY IIOHITHSIMH «I1OJIE» H «BEILECTBO».

1.7. YxaxuTe eJHHHIBI H3MEPEHH S OCHOBHBIX BelHunH SMII.

1.8. Kak ximaccupUIMpyIOTCS BEKTOPHBIE ITOMS?

1.9. Jlaiite onpezeneHue rpaiueHTy, JUBEPTEHIH, POTOPY BEKTOPHOT'O ITOJS.

1.10. JlaiiTe onpeneneHue IMUPKYISIMU U ITOTOKY BEKTOpAa.

1.11. 3ammmunre cHCTeMy YpaBHeHMIT MakcBenia B HHTerpalbHOH (opme, yKakuTe
dusmieckoe cofepxKaHne KaxI0ro YpaBHEHHS CHCTEMBI.

1.12. 3anummre cHcTeMy YypaBHeHHMH MakcBemwia B guddepeHImansHoOin  Gopme,
YKaxHTe PU3HYECKOe COAEPKaHMe KaXI0ro YPaBHEHH S CHCTEMEI.

1.13. B uem 3axmoyaercs 3aciyra Makceria B (GOpMHPOBaHHH TeoprH OMIT?

1.14. Kakas ¢opma ypaBHeHMit MaxcBemna (quddepeHiraabHas WIH HHTerpanbHast)
JIy4Ille OTpakaeT cBoicTBa OMIT?

1.15. Kaxoe ypaBHeHHe MaKcBesUia OITHChIBaeT 3aK0H OM HHIYKIMN?

1.16. Kaxoe ypaBHeHHe MakcBesuia obo01aer 3akoH buno—Casapa?

1.17. Ha xakue KI1acchl MOXHO Pa3JelTh CPelbl 110 tg &?

1.18. Jlaiite (opMyImMpOBKY I'paHHYHBIX YCIOBHH IS8 HOPMAJIbHBIX COCTaBIISIOMIMX
BeKkTOpoB OMIT.

1.19. Chopmymipyiire rpaHHIHbIE YCIIOBUS AT KacaTelbHBIX COCTABIISIONIIX BEKTOPOB
OMII.

2. OHeprus 1 MorHocTs OMII.

2.1. Chopmympyiite 3axoH Ganamca dHeprim 1t OMIT.

2.2, Vxaxure (pHU3HYECKII CMBICT, TIPaBIIa OpHEHTALMH, eIHHNUIYY H3MEPEHHS BeKTopa
[TofHTHHT A,

2.3. HazoBHTE OCHOBHBIE Pa3sHOBHIHOCTH MOIIHOCTE.

2.4. Tlpoanamsupyiire GanaHe sHeprim OMIT B 3aMKHYTOM ITOCTTIeZOBATENIBHOM KOHTYPe
C rorepsaMH U 6e3 Iorepsk.

2.5. Kaxye BelTHUHHBL XapaKTepH3yIoT H3MeHeHHe 3ariaca OM dHeprim B crcreMe?

2.6. Kaxop cMBICT MHIMO# YyacTH BekTOpa [TOMHTHHTA M MOIHOCTH H3TY4YeHHSs?

2.7. Kax onpeensercs sexrop [ToRHTHHIa H30TPOITHOI0 HCTOYHIMKA?

3. Pemennsa ypapHeHHit MakcBeIia IIpH 3a{aHHbIX HCTOYHHKAX.

3.1. Yem BOMHA OTIMYAET CsI OT KomeGaHmA?

3.2. Uem ormiyaroTcst BOMHOBBIE ypapHeHHs [I” AsamGepa u I"emmbMronbia?

3.3. Crnenyer M M3 BOTTHOBBIX YPaBHEHHI HE3aBHCHMOCTD SMEKTPHYECKOH H MATHHTHOH
cocTapystormx SMIT?

3.4. MoxHo m1 cunuTarh ceeT OM BOIHOI?

3.5. Kaxue yrpoIeHHs BO3MOKHBI B BOIIHOBBIX YPaBHEHHSX VI cpejll 0e3 Moreps?

3.6. MOXHO T TI0 BHAY SIEKTPHYECKO M MarHHTHOM cocTaBIIstoIedt mrockoii SMB
OIpeEeINTh PacIoIoKeHHe ApYyroil cocrapmsmorteii OMIT u HampapineHHe paclpOCTPaHEeHHS
OMB?

3.7. Uro npezacraBiseT coOof MpocTeHIee peleHne CHCTEMbI ypaBHeHHI Maxcpenna?

3.8. JlaiiTe onpejeneHne BOIHOBOIO (PpoHTA.

3.9. Tlouemy IUIOTHOCTH ITOTOKAa DHEPIHHM C(QEPUYECKO BOIHBI YMEHBIIAETCS ITPH
YAaJIEHHH OT MCTOYHHKA Ja’ke B IIPOCTPAaHCTBE 6e3 IoTePh?

4. ITnockuie BOJIHBI B OJJHOPOAHOI Cpejie.

4.1. Kakue yrporeHnss B aHanuze OMII maer IOHSATHE «IUTOCKasi BOIHa»? B Kakmx
IIPAaKTHYECKNUX CIIYYasX JOIMYCTUMO OMB cunTarh II0CKoi?



4.2. YeM OTIIMYAIOTCSA OMHOPOIHBIE H HEOAHOPOHBIE TIIOCKHE BOJHBI?

4.3. Jlaitte ompejieneHue kos(pUIMeHTaM 3aTyxXaHH A H (a3sl Tiockoit OMB.

44. Uem ornM4aeTcss BOJHOBOE UYHCIO OT KOMIDIEKCHOTO  Koa(duirreHTa
pacIrpocTpaHeHHA?

4.5. KaxoBa IIpocTpaHCTBEHHAs CTPYKTYpa ITTOcKor OMB?

4.6. Kak olpeieliuTh HalpaBleHHe pacipocTpaHeHnss SMB?

4.7. Kak c IIOMOIIBIO ITOHSTUS «TOJIIHUHBI ITOBEPXHOCTHOI'O CIOS» MOYXHO OIIEHHUTH
TIPEHMYIIECTBEHHYIO KOHI[eHTpalo SMIT?

4.8. Jlaiite oIpejielieHHe OCHOBHBIM XapaKTepucTHKaM OMB.

4.9. UeM rpyImoBasi CKOPOCTh OTIIHYaeTcs oT (pa30Boit?

4.10. MoxeT 1 (pa3oBast CKOPOCTh HMETh OeCKOHEUHOE 3HaueHHe?

4.11. Yem BOITHOBOE COIPOTHBIIEHUE OTIINYAETCS OT XapaKTEPHCTHYECKOr0?

4.12. SIBmseTcs M TPYILIIOBAS CKOPOCTh CKOPOCTHIO Tepefaun SHEpruu?

4.13. JlaniTe onpeeneHne JUAIEKTPHKA ¢ TOUKH 3peHus Teopun OMII.

4.14. TaiiTe onpejerneHue IMPOBOIHUKA ¢ TOUKU 3peHns Teopun OMII.

4.15. YxaxuTe mocieaoBaTenbHOCTh aHamm3a OMII u pactipoctpanenss SMB B cpefe ¢
3aJaHHBIMH TTapaMeTPaMH.

4.16. Uro maet xnaccudpuxaips OM CBOHCTB cpejl B 3aBHCHMOCTH OT tg &?

4.17. Kaxue pasHOBUAHOCTH JUBIIEKTPHKOB MOXHO BBIJEIHTh B 3aBHCHUMOCTH OT
MOJIEKYIISIPHON CTPYKTYPHI BelecTBa 1 OM cBOHCTB?

4.18. Ha xaxuie rpyraisl Jesarcs BEIecTBa B 3aBHCHMOCTH OT UX MATHUTHBIX CBOHCTB?

4,19, Yxaxute Qpu3HIeCcKie OCHOBBL MHKPOBOHOBOIO Harpesa.

4.20. CpaBHHUTE XapaKTEPUCTUKU paclipocTpaHeHns OMB B HATEKTPUKAX € TIOTEPSIMI,
6e3 IoTeps U B IIPOBOISINNX Cpetax.

4.21. VYxaxure OCHOBHbIE OCOOEHHOCTH WYacTOTHOH XapaKTepHCTHKH M JaiTe
XapaKTepUCTHKY ITOBEeAEeHIS HMITeJaHca IIPOBOJHIKA.

4.22. laiiTe XapaKTepHUCTUKY IPAHHYHBIM YCIIOBHSM AL HAECATIBHOIO IIPOBOJHMKA.

4.23. KakoBbI KpHTEpHH BEIOOpa MeTasia IIsd SKPaHHpOBaHHA IIPocTpaHcTBa oT OMIT?

4.24, KaxoBbl KpHTepHH BhIOOpa MeTamuia At Jokarmmsarmm OMIT ¢ MHHHMaIbHBIMU
rorepsvm?

4.25. TToyeMy IpyIIIoByIo cKopocTh OMB B MeTasuie MOKHO IIPHHSTE PABHON HYIIO?

4.26. MOXHO I HCTIONMB30BATh MIKPOBOITHOBYIO TI€Ub JUIS HarpeBa MeTasIioB?

4.27. JlafiTe XapaKTepHCTHKY TIIOBeAeHMsS Koa(rimenra 3aryxaHms OMB s
TIPOBOJHHIKA M JUSTIEKTPHKA C POCTOM YacTOTHI.

4.28. Kaxopa yacTOTHasl XapakTepHCTHKa Koa(pmimeHTa (passl I MPOBOAHHKOB H
JMBTIEKTPHKOB?

4.29. Nlafite ompenenenre rnoispHsalun OMB H yKaXHTe OCHOBHBIE pPazsHOBHIHOCTH
IO PH3ALIHH.

4.30. MoxHo 1 m3 AByx OMB rmHeiHON monspusaumy monyuwts OMB kpyrosoit
IO SIpHU3aLIK?

4.31. MoxHo m1 u3 aByx OMB kpyropoit momspusaumu mnonyunts OMB rmHeitHO#M
TTONApH3ALIMH?

4.32. AHTeHHa HacTpoeHa Ha InpHeM OMB onpeneneHHON nonapusanim. byger i oHa
npuHMarhk SMB ¢ norsipusaleil, opToroHalIbHOH OCHOBHOMH?

5. Knaccuduxarmst SMIT. CxanspHbIit 1 BEKTOPHBIT ToTeHinansr OMIT.

5.1. [laiite ompezneneHne sMeKTpoAHHaMHyeckKuM IoreHuuanmam OMIL Yro maer
BBECHHE HIEKTPOAMHAMIYECKHX ITOTEHIIHAIOB?

5.2, C TIIOMOMIBIO KaKoro M3 SIEKTPOAMHAMHYECKHX  ITOTEHIHAIOB MOJXHO
OXapaKTepH30BaTh TIOTEHI[HAIBHYIO SHEPIHIO 3aPsIIOB B AIIEKTPOCTATHYECKOM I10j1e?

5.3. Kakoil IMoTeHI[Hal CcBs3aH C IIOTEHIMAIbHOH »“HEPIHeil TOKOB B CilIy4yae
CTALIIOHAPHOTI'O0 MATHUTHOLO ITOJIS?



5.4. KakoBO MeCTO 3NEeKTPOAMHAMHUYECKUX IOTEHI[HATIOB B Teopuu OMII u Teopuu
aHTEHH?

5.5. IloueMy MOTEHIIHAIIBI HA3BIBAIOT «3alla3ZbIBAIOIIMU»?

5.6. MOXHO JIM CKaJISIpHBIHM TTOTEHIMAIl Ha3BaTh «3JIEKTPOCTATHUYECKHUM»?

5.7. Ha xaxue Ki1acchl MOXKHO pa3feiaurs SMII?

5.8. JlaliTe OIpeAcIIeHHE OCHOBHBIM PasHOBHAHOCTSM OMII. VYKaXuTe OCHOBHBIE
oco0eHHOCTH OM mporiecco it OMIT pazmMyHbIX THITOB.

5.9. KaxkoBHI yCIIOBH S IIPHMEHHMOCTH Te€OMETPHUECKOH OITHKH JUIs aHamza OMII?

5.10. Kaxue ympolineHus B aHanuze OMII goimycTUMel 1715 BeCbMa BBICOKHUX YaCTOT?

5.11. TIpH KakuxX YCIOBHSX IPUMEHHMO IOHATHE «KBasHCTallMOHapHOro OMII»? Kakue
VYIIPOILEHHS B aHAIN3€E JOITYCTHUMBI A1 KBasHCTal[HOHapHOro OMII?

5.12. Kakoe ¢cxofcTBO HaOIIIOaeTCs B SBIEHMAX ANMEKTPOCTATUKH X MAaTHUTOCTATHKH?

5.13. Kaxue aHaJIOTHH CYIIECTBYIOT Y CTaTHYECKUX M CTalOHapHBIX OMIT?

5.14. IIpH xaKuX YCIOBHSIX MOKHO ITpeHeOpeub BOIHOBLIM XapakTepoM OMII?

5.15. Kaxue IipHHIHITHAIIBHBIE OTIIMYHS CYIIECTBYIOT MEXAY 3aKOHAMH 3JIeKTPOTEXHHKH
U DJIEKTPOJUHAMUKH ?

5.16. HaszoBUTE OCHOBHBIE JOIYINEHHUS, TIO3BOJLIONIME TIEPEHTH OT 3aKOHOB
AIEKTPOAMHAMHUKH K 15 OCHOBHBIM YpPaBHEHMSIM HIEKTPOTEXHHKH H TEOPHH AIIEKTPHYECKIX
L[eTTelt.

6. OMB Ha rpaHuiEe pazzena cpef,.

6.1. Chopmympyiite 3axoHsl CHEIUIHYCA.

6.2. SBISOTCSA M 3aKOHBI OTPaKEHMS M IIPETOMIEHHS IUIOCKHX BOJH Ha TpaHHILE
pasziena cpell pyHIaMeHTaIbHBIMI 3aKOHAMH ITPHPOIBL?

6.3. Jlaiite omnpeznenenue xon(dPHIEHTaM OTPakeHHs U ITPOXokaeHus. Kakopa o6macth
3HAUESHII STHX BETIHUHH?

6.4. Kaxopo nosezenne OMB maparuiesnsHOM IOISpH3alii Ha TPaHHLIe pasferna cpex?

6.5. Oxapaxrepusyiite nosesenne OMB IMeprieHIUKYISIPHON ITONIPH3ALHI Ha TPaHMLE
paszerna.

6.6. YKaxuTe yCIOBHE COITIAaCOBAHUS CPE].

6.7. HazoBuTe YCIIOBHS ITOTIHOTO TIPOX 0K EHILA.

6.8. HazoBHTE YCIOBHS ITOITHOTO OTPaKeHH I,

6.9. Ilpn xpuTHYyeckoM yIJIe IafeHHs HeuesaeT IMpoIemas BomHa, UTo HabmozaeTcs,
eCTIM YIONl ITaileHUs OOMbIe KPHTHYECKOro?

6.10. Kax H3MeHSIOTCS YCTIOBHS IIPOX0kKAeHHS OMB yepes rpaHuily pasjena B cpejiax ¢
rorepsmu?

6.11. Bo3sMOXHO 7 IONHOEe orpaxkeHHe DOMB 0T rpaHmilbl pasgena IHAJIEKTPHKOB C
rorepsmu’?

6.12. [laiite onpeneneHie cTosuei BoiHe 1 00bsIcHUTe ocobeHHocTH ee OMIT.

6.13. Ilouemy crosyas OMB He IIepeHOCHT 5SHEPrHIO, XOTsI BeKTOpsl ee OMII
CYLUECTBYIOT M HE PaBHBI HYIIO?

6.14. [lafite onpeznenenne u ykaxure odnacts 3HaueHnii KCB n KBEB.

6.15. MOXHO IH TTOTYYHTE CTOSYYIO BOTIHY H3 OEI'YIIIX BOIH?

7. OCHOBHBIE TEOPEMBI H IMPUHIHITEL SIIEKTPOIHHAMIKH,

7.1. ChopMymHpyiiTe yCIoBHE H3TYUeHHS Ha 6eCKOHEUHOCTD.

7.2. Kaxoii cMBICTI HMeeT TeopeMa eIHHCTBEHHOCTH?

7.3. [aiire XapaKTepHCTHKY ITPHHLIMITY JBOHCTBEHHOCTH.

7.4. Jlaitre omnpejeneHue IMPHHIIIITY B3aHMHOCTH.

7.5. Kakoe 3HauYeHHe IIPHHIIMIT B3aHMHOCTH HMEET IS TEOPHH aHTEHH?

7.6. [aitTe XapaKTepHUCTHKY ITPHHIIMITY SKBHBAJIEHTHOCTH.

7.7. Haitre ompezeneHue MpuHIMITY [ foireHca.

7.8. Kakme vympomenus B aHaauze OMII BO3MOXHBI ¢ ITOMOINBIO IPHHIIMIIA
CYIIEPIIO3ULIMHU?



7.9. Jlalite XapaKTepUCTUKY IIPUHIIMITY 3IIEKTPOJUHAMUYECKOrO IIOL 00U .

7.10. IIpuBeuTe IIPUMEPHI SIEKTPOAUHAMAYECKH TTOJO0HBIX 3a7[a4 U CUCTEM.

7.11. Kaxko# cMBICT B 3NEKTPOAUHAMUKE UMEIOT MATHUTHBIE TOKU U 3apSIIbl?

7.12. UTO AaeT BBEACHHUE B CUCTEMY YpaBHEHHI OMII MarHUTHBIX HCTOYHHUKOB?

8. Uzmyuenune SMIL.

8.1. IIpuBeIuTE IMPUMEPBL «BPEAHOTO» H «ITOIIE3HOT0» H3ITYUEHHU .

8.2. JlaiiTe XapaKTepUCTHKY 30HAM H3IIYUYEHNUS aHTEHHHI.

8.3. Vxaxare ocobeHHOCcTH OMII B JambHeH 30He.

8.4. Kaxue yIpoIleHNs B aHaM3¢e JAET IIPHOIHKEHNUE JalIbHEH 30HbI?

8.5. Kak ompezensercs paccTOSHHE JallbHENH 30HBI?

8.6. Ha xaxue cOCTaBIISIOIIHE JIENAT KOMIUIEKCHYO JIH?

8.7. OIMIImTIe OCHOBHBIE PASHOBHIHOCTH AIIEMEHTAPHBIX U3ITyUaTelei.

8.8. Kaxme mnpuOImMXeHUs HCIIONB3YIOT IIpU oIpeneneHun OMII aneMeHTapHBIX
H3IIyqaTeleH.

8.9. Hanre xapaxrepuctuxy SMII snexrpuueckoro guronst. Ommmire J[H.

8.10. Hatite xapakrepuctuky OMII gurons ['epria B OIMHKHEH 30HE.

8.11. JlaiiTe Xapakrepuctuky DMII anekTpuueckoro AUItois B JajbHER 30He.

8.12. JlaiiTe XapaKTepUCTHKY CBOMCTBAM AIeMeHTapHbIX H3nydyarenei. Ommuure J[H.

8.13. JlaiiTe olpeeneHue COIpOTUBIIEHNIO U ITPOBOIMMOCTH H3ITYUEHI.

8.14. YkaxuTe OCHOBHbIE OTJIMUNS MATHUTHOTO JHITONS OT BIIEKTPHYECKOrO.

8.15. Kakx peammsyercs MarHUTHBIA JTUITOE B ITPAKTHYECKUX KOHCT PYKIIISIX?

8.16. [Touemy paMKH ¢ TOKOM HE H3IIy4alOT B OCEBOM HallpaBiIeHHH?

8.17. JlaiiTe xapaKTepHCTHKY H3iIyyarento ['roiireHca. Ormmumre ocobGeHHoctH JIH
nsiyyarens I'iofireHca.

8.18. OOGbscuure OTIMYMSI B SPPEKTUBHOCTH HATYyYEHHS IBYXIIPOBOXHON JMHHH M
BHOPATOPHON aHTEHHBI.

8.19. O6bsacHuTe, KaKk LC-KOHTYP CHENaTh H3Iy4arol el CHCTEMOIL.

9. OMB B aHH30TPOITHOM cpefie.

9.1. lajire onpezneneHye aHM30TPOITHOM cpesl. [TpuBemTe MpHMepsl TaKHX Cpex.

9.2. JlaiiTe onpejeneHue IHpoTPOIHO Cpeb.

9.3. Uro Takoe IMpOoRONbHBIA (eppoMarHHTHBIN pe3oHaHe?

9.4, Naitre onpenenenue sdpdexry Dapanes u mocrosmuoit Mapages.

0.5. Omnmumre cBoficTBa OOBIKHOBEHHON M HeOOBIKHOBeHHOH OMB B ImornepeyHo-
HaMarHHYEHHOM (peppure.

9.6. lajire XapaKTepHCTHKY IoBeeHII BekTopos OMII B (epprre.

9.7. Haiire onpezeneHne IOMEePeYHOro peppoMarHHTHOIO Pe30HaHCa.

9.8. Ormnmre >¢dexr Korrona — MyroHa.

9.9. VkaxmTe BO3MOXKHBIE IIPHMEHEHNS aHH30TPOITHH (peppHTOoB B TexHuKe CBU.

10. Tonsrue o midppaxirm OMB.

10.1. JlafiTe onpeneneHue SBIEHNIO THPAKLI.

10.2. JlafiTe XapakTepHCTHKY OCHOBHBIM METO/aM PeleHIs 3a1ay I paxtirm.

10.3. KakoBeI ITpeAennsl MPHMEHNMOCTH METOAA F'eOMETPHYECKOH OITHKH ?

10.4. Kaxre ocoGeHHOCTH HMeeT MeTOJ (PH3HYECKOM ONTHKN?

10.5. JlaiiTe onpenenenue 30HaM DpeHers.

10.6. Kaxue ocoGeHrocTH MmeeT audpaxisg OpayHrodepa?

11. OcHoBHble pasHOBHAHOCTH JIII. OOIIHe CBOMCTBa BOIH, PacIIPOCTPAHSIEOIIMXCS B
JITL.

11.1. HafiTe onpeaeneHIie HallpaBIsOIIMM CHCTEMaM.

11.2. Kaxue oTIH4us HMEIOT PEryIISIpHble U HEPETYIISIPHBIE JIMHHH?

11.3. Kak xrmaccurinpyooTces Hampapisemsie DMB?

11.4. Kak MOXHO HCITOIb30BaTh CBSI3b MEXIY IPONONBHEIMH H IIOIEPEeYHBIMH
KOOpIMHATaMH ITPH aHaJIM3e HalpapiisieMbix OMB?



11.5. laiite onpenenenue T, E, H u THOpUAHBIM BOIIHAM.

11.6. Ha xakue THITBI MOXKHO Pa3AClIMTh JIMHUHN Tepefaud 110 KOIMMYEeCTBY HE3aBHCHMBIX
IIPOBOJISIINX TIOBEPXHOCTEN?

11.7. laiiTe CpaBHUTEIIBHYIO XapaKTEPUCTHKY IapaMETPOB JIMHUM ITepefladyil OCHOBHBIX
KITaCCOB.

11.8. Kakne pasHOBUAHOCTH BOIIHOBOJIOB IIPHUMEHIIOTCS B PAIHOTEXHUKE?

11.9. MaiiTe XapakTepUCTHKY paciipocTpaHeHuss OMB B OZHOCBSI3HEIX BOIIHOBOAAX.

11.10. [laiiTe XapakTepHCTHKY 4YACTOTHOH B3aBHCHMOCTH TPYIIIIOBONH H  (a30oBoiH
CKOPOCTEH B OTHOCBSI3HBIX BOITHOBOJAX.

11.11. O1imyaercs M AJIMHA BOJIHBI TeHepaTopa oT JiMHl OMB B BolTHOBOIE?

11.12, YeM oOrpaHMYMBAETCS YPOBEHb IEpPeaBaeMOil MOIIHOCTH B OJHOCBS3HBIX
BOITHOBOAaX?

11.13. YeMm orpanmumBaercs paboyas 1ojIoca YacToT OAHOCBS3HBIX BOIIHOBOLOB?

11.14. Kako¥ THIT BOJIH SBJISIETCS OCHOBHBIM B ITPSMOYTOJIEHOM BOJHOBOZE?

11.15. TTouemy paboumii ¥ OAHOMOIOBBIH AHAIIA30HBL YaCTOT PA3IMYAIOTCS?

11.16. Kaxoii THIT BOIH SIBISETCA OCHOBHBIM B KPYTTIOM BOJTHOBOIE?

11.17. Kaxue THIIBI MOJ KPYIJIOTO BOJHOBOJA HaXOMMT ITPAKTHYECKOE IpPHUMeHeHHe?
Kaxiie Momsl crlefayer HCIIONb30BaTh IS Iepemaun OMB 1o kpyriomy BOJIHOBOAY C
MHUHHUMAIBHBIM 3aTyXaHUEM?

11.18. Kaxue TOCTOMHCTBA MMEET SIIJIMITTHYECKUIT BOITHOBOL?

11.19. Kaxne gocTonHCTBA HMEIOT BOTHOBOE! I1-1 H-06pasHoit hopMbl ceyeHHs?

11.20. Ormpmmre 4acTOTHYIO XapaKTePUCTHKY IOBEIEHHMS 3aTyXaHHsI OCHOBHBIX THIIOB
BOJIH B OAHOCBSI3HBIX BOITHOBOZAX.

11.21. CpaBHHTE OZHOCBS3HBIE BOTHOBOABL C APYI MM THITAMI JIHHFIG ITepegayi.

11.22, Ouennre AUCIEPCHIO XapakTeprcTHK DM B B OXHOCBS3HBIX BOTHOBOJAX.

11.23. Kax BRIOHpPAIOT MPSIMOYTONIbHBIH BOTHOBOJ Ha 3aJaHHbIH JHaIla30H YacTor?

11.24. Ormumre KOHCTPYKLIMH OCHOBHBIX JIMHHHA nepegayun T-BOIHEI.

11.25. 3Bammmumre (QOpMYIBI 718 BBIYHCIEHHS BOTHOBOIO COMPOTHBIEHMS JIMHIGH
nepegayy T- BOIHBI OCHOBHBIX THITOB.

11.26. Ormumre pacripenenerye OMIT B IpocTpaHCeTBe JIHHI Tepefayuy T-BOTHEL.

11.27. Tloscuure (QH3HYSCKIIT CMBICIT ITOHATHIT TOKA M HAIPSDKEHMS B JIMHMISX ITepegayun
T- BOIHEL.

11.28. [laiiTe CpaBHHTEILHYIO XapaKTePUCTHKY ITapaMeTPOB KOaKCHAIBHON M
JABYXITPOBOIHON JIHHFIA.

11.29. Kaxne [0CTOMHCTBA HMEET JBYXIIPOBOIHAS JIMHHUS B BHE «BHTOH Iaphi»?

11.30. HazoBrTe OCHOBHBIE Pa3HOBHIHOCTH ITOTOCKOBBIX JIMHMIL. [lafiTe CpaBHHTENbHYIO
xapaxTepucruky CIIJI u MITJI.

11.31. Kaxne ocoGeHHOCTH MMEIOT MHOI'OCBSI3HBIE JIMHHH? Kakoe BIMSHIE OKa3bIBaeT
CHH(A3HOCTh WIH MPOTHBO(AZHOCTH BO3OYKAEHUS ITPOBOIHUKOB CBS3AHHBIX JIMHIG? YKaXHUTe
OCHOBHBIE Pa3sHOBHAHOCTH U 007IacTh IMPHUMEHEHISI MHOTOCBSI3HBIX JITT.

11.32. Ilo xaxuMm KpHUTepHsM BBIOHPAIOT Zc¢ KOaKCHAJIbHBIX IJHIG? IS Kaxix
PaAMOTeXHNYEeCKUX ILeflell HCIIONB3YIOTCS KOaKCHalbHbIe KalelnH ¢ XapaKTepHCTHYeCKHM
corporusierneM 50 u 75 Om?

11.33, Ormumre KOHCTPYKIMIO M TIpHHIMIT paloThl c¢BeToBoja. Kakoe (usrueckoe
SIBTIEHIIE TIOJI0’KEHO B OCHOBY PabOTHI CBETOBOJAA U AHAIEKTPHYECKOIO BOIHOBOIA?

11.34. HazoBure ocHOBHBIE pasHOBHAHOCTH OB. CpaBHuTe XapakTepucTHKH »THX JIII ¢
XapakTepucrukami JIIT apyrux Kiaccos.

11.35. Kakne JOCTOMHCTBA MMEET I'paHeHTHBIN CBETOBOA?

11.36. Uem oTHyaroTCs XapaKTEPHCTHKH OJHOMOIOBBIX K MHOIOMOZOBBIX OB?

11.37. HazoBure OCHOBHBIE BHBI AWCIIEPCHH B CBeTOBOAaX. JlaiiTe peKOMEHIAIMH I
yMeHbIeHus aucnepenn B BOJIC,



11.38. Ommnure KOHCTPYKIMIO M IIPHHIMIT PaboThl JAUAIEKTPUYECKOTO BOJHOBOJA.
OnuimTe IPHHIMI PaboThl JTUHUM ['yOO, IUTAaHApHBIX BOJHOBOHOB. J[alTe€ CpPaBHHUTEIIBHYEO
XapaKTEPHCTHKY OCHOBHBIX THIIOB JIII TMOBepXHOCTHBIX BONH. Kakwe THITBI BOIH SBISIFOTCS
OCHOBHBIMH B JJaHHBIX JIMHUAX?

11.39. Jlaiite omnpegeneHre HeperymsipHoctssM B JIII.  Ormmunmite  BiuwsHHE
HEPETYIIPHOCTEN Ha pacipoctpaHeHue OMB B JITI?

11.40. Ormimre SBIeHHe TpaHC(hOPMAI[HH COMTPOTHURIICHHH B IIMHHH ITepelayH.

11.41. Ommuumre MoBeAeHHE COMTPOTHRIIEHN I JIMHUH TIPH €€ KOPOTKOM 3aMbIKAHHH.

11.42, Ormuiimre 1MoBeAeHHE COITPOTHRIEHU S PA3OMKHYTON JIMHUH.

11.43. Jlaitre onpejieneHHe CBOMCTRY YeTBEPTHBOIHOBOM TpaHC(hOpMAITHH.

11.44, Kak orpaxkeHusa SMB OT Harpy3KH BINSIOT Ha XapaKTepucTHKH JIIT?

11.45. ITpusegute MpUMEPHI SKBUBAIIEHTHBIX EMKOCTEN M MHIYKTUBHOCTEH B JIMHH SX.

11.46. Jlaiite olpeeneHue AeKOMIIO3HUIMH, MAaTPHI[aM PaCCEsHHS U TIepeayui.

11.47. Jlarite onpexnenenre H o0bsacHUTe ocobeHHOCTH OMII crosuenn OMB. [louemy
HeKenaTelbHO IosBIeHNE cTosuei OMB B mmHum?

11.48. Jlaiire ompemencHue U ykaxure obnacts 3HaueHuii KCB u KBB.

11.49. Ormimre MeTOAMKY paGoThl ¢ AuarpaMmoit Cmuta — Bombriepra.

12. O6BeMHBIE PE3OHATOPHI.

12.1. JlaiiTe onpenpeneHre o0beMHOMY PE30OHATOPY.

12.2. IlepeunicimTe OCHOBHBIE THITBI OOBEMHBIX PE3OHATOPOB.

12.3. CpaBHure 06BeMHBIN pe3oHaTop ¢ LC-KOHTYPOM.

12.4. Kax ompezensgercs Z00poTHOCTh 00beMHOTO pesoHaTopa’?

12.5. HazoBHTE OCHOBHBIE ITapaMeTPhl OOBEMHBIX PE3OHATOPOB.

12.6. UeM HarpyxeHHast JOOPOTHOCTE OTIIMYAETCS OT COOCTBEHHOI?

12.7. Kaxue crioco6s1 BO30OYxKAeHNS OOBEMHBIX Pe30HATOPOB BaM H3BECTHBI?

12.8. HazoBHTE OCHOBHBIE THITHI OTKPHITHIX PE3OHATOPOB.

12.9. Kax HaxarmBaeTcs SHEPIUS B OTKPHITHIX Pe3oHaTOpax?

12.10. Kax oIpeaensorcs pe3oHaHCHbIe YacTOThI 00BEMHBIX PE30HATOPOB?

12.11. Kaxne ocoGeHHOCTH HMEIOT (peppHTOBBIE Pe3OHATOPHI?

12.12. Kax 13 peryisapHoit JIMHHHE MOXKHO cenaTh 00beMHEBIH pesoHaTop?

5. Ilepevuens OCHOBHOM M JOMOJHMTEJILHON YueOHOH JuTEparyphl, HeoHXo MO
JJIS1 OCBOCHUA JMCIMILIMHBI (MOXYJIA).
5.1 OcHoBHAsI JMTEpPATYPA:
. AJl. Tprropses OmnekTpoiyHaMiKa H MHKPOBOIHOBAsS TeXHHKa. YueOHuk - CIIG.:
Usnatensereo Jlams, 2007 — 704¢. https://e.lanbook.com/book/1 18

2. Bacummmme WM. MHKpOCTpyKTypa 5IMeKTPOMAarHHTHOIO ITOJS, (PH3HYECKIe
BeIMYMHBL: YuyeOGHoe rnocobue. — Apxanremsck: U CADY, 2014
3. [Tanacrox IO.H., ITynoekun A.Il. OneKrpoMarHHTHBIE OIS YyeOHoe IocobHe. —

Tam6oB: Msparenserso GI'BOY BIIO «TT'TVY», 2012
4. Mypomues [1.IO. OnexrponuHaMika H paclipocTpaHeHHe PaJfHOBOIH: Y4yebHoe IocodHe. —
Tam60s: Usparenscreo GI'BOY BIIO «TT'TVY», 2012 https://e.lanbook.com/book/50680
5. Mypomues 1.IO., BemoycoB O.A. TexHmueckas sIeKTpOAHHAMIKaA: YueOHOE Ioco0He. —
Tam6oB: Usnatenscreo PI'BOY BIIO «TTTVY», 2012 https://e.lanbook.com/book/50680
5.2 Jlomo/IHUT eJIbHAS JMTEpaTypa.

1. B.B. Banopoxen, H.A. SIkoBeHko. BOTHOBbIE ITPOLECCHI M KBAHTOBAsl patodH3HKa.
JlaBopaTopHbIi npakTHKyM. [oryieHo MunncrepcrsoM oOpasopaHusa PO B kauecrse
yueOHOro 1noco0Ha IS CTYASHTOB BBICIIHX YUeOHBIX 3aBeAeHHI, 00yYaIOIHXC IO
HampaBlieHno @Pusuka M crenpambHocTell Pusuka. OH3MKa M TeXHHKAa OINTHYECKOH
ces3u. KpacHogap. 2001. — 172c.

2. Qampxockuit O.M. Texwmueckas snekrpomuHamrka: yueOHuK. — CIIb.: Jlams 2009
https://e.lanbook.com/book/403



3. PagunomsmeputenmpHasa armaparypa CBUY um KBY. VYs3moBag M 3memeHTHas Oasbl.
KonnexrrnsHas MoHorpadgus / Iox pex. A. M. Kynpsmiesa. - M.: Pagnorexrauka, 2007.
—208 c.

4. HBanoB A.E. OnexrpoguHamuka: yueOHuK. — M.: KHOPYC 2012

5. barsirun B.B. COopHHK 33714 110 ANIEKTPOIHMHAMUKE U CITELMAIIbHON TEOPHH
OTHOCHTEIBHOCTH: YueOHoe rnocobue. — CIIb.: Jlans 2010
https://e.lanbook.com/book/544

6. Ilumenor IO. B. JluHelHas MaKpOCKOITMYECKas AIIEKTPOJHHaMUKA. BBOXHEIN KypC U1
paopH3MKOB M HHXKEHEPOB: yuebHoe rmocobue. — Jlonronpyausnt: Uatemtext 2008

7. A.B. Bonoapko. OIEKTPOMarHUTHBIE TIOTIS U BOMHBL. YU. ITOCOOHE B 2-X YacTsxX/
Boponex., MexayHap. HH-T. KOMITBIOT. TexHoimorun 2008.
8. Joxypurneknii K. B, MuHMaTiOpHBIE KOaKCHAIBHBIE PAaJHOKOMITOHEHTHI IS

MukposnekTpornku CBU., Mocksa: Texuocdepa, 2006. - 216 c.

9. Yepuymenko A.M. Konerpyuposanue skpaHos u CBU ycrporcrs. M., Pogmo u
cBs3b. 1990. — 352c¢.

10. IO.I1. T'punimH # ap. PaguorexHuueckue cucreMsl. M., Brricrr. mx. 1990. — 496¢,

11. I'.H, Becenos u 1p. MukpoanekrpoHtsie yerporicrea CBUY, M,, Beicur. 1. 1988.
—280c,

12, l'wispenGypr B.B., Mumiep M.A. COOpHUK 3a71ay ITO AIEeKTPOMHMHAMUKE: Y4eOHOe
nocodue. — M.: ®usmarmr 2001

13. B.B., 3amopoxen, B.A, Huxnurmn, H.A. SxoBeHko, OCHOBBI pagHo(H3HIEecKIX
MeToAOoB HecneoBanuii. Jla6. Paborsl. 4.1. KpacHoxmap. 1998. — 80c.
14. B.B. 3anopoxen, B.A. Huxurun, HA. SxoBeHko. OCHOBHI pagro(H3HUIecKIX

MeTonoB HecneaoBanuii. JlaG. Paborsl. 4.2, KpacHozmap. 2000. — 55¢.

5.3. Ilepnoguyueckue m3aaHMsL.

1. B Mipe HayKH.

2. UsBectnsa BY3oB. Ceprst: Pagnodmsmka.

3. Useectnsa BY30B. Cepust: PagnosnekTpoHIKa.

4, Useectns BY30B. Cepus: Ousnxa.

5. YVemexn (H3HUecKIX HayK.

6. Ousuka. Pedeparmsrstii xypHan BUHUTH.

7. ONeKTPOMarHUTHEIE BOTTHEI M BIIEKTPOHHBIE CHCTEMBL.
8. DnexTpoHnKa.

9. Onexrponnka. Pedeparnsrsiii xypHan BUHUTH.
10. OnexTpoHMKa: HayKa, TeXHOIOIUsI, OH3HEC.

6. Ilepewenn  pecypcoB  HHPOPMANMOHHO-TEJNEKOMMYHHKAUMOHHOH  ceTH
«MHTepHer», HEOOXOAMMBIX 1A OCBOCHMA AMCIHIIMHbI (MOXYJIS).

1. http://www.edu.ru/ (EquHOe OKHO JOCTYyITa K 06pa3oBaTeIbHBIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (DexepanbHblii 00pa3oBaTelbHbII
IopTan)

3. http://www .scientific.narod.ru/literature.htm (Karamor HayuYHbEIX pecypcoB)

4., http://www.sci-lib.com/ (bonsias HayuyHass OHOIoTeKa)

5. http://www.ph4s.ru/books_tehnika.html (Pazmen «TexHirueckie HayKku
(pazHOTeXHHKa, PaJHOdIEKTPOHHKA, STIEKTPOHHKA, CXEMOTEXHHKA, TIOTYITPOBOAHHKOBAS
SIEKTPOHNKA H Ip.» 00pa3oBaTenbHOro npoekra A.H. Bapruna «Dusuka, XMMHA, MaTeMaTHKa
CTYZIeHTaM H IIKOIHIKaM» )

6. http://www.rsl.ru/ (Poccuiickasi rocygapcTBeHHas OHOIHOTEKA)

7. http://www.nlr.ru/(Poccuiickas HallHOHaIbHasI OO oTeKa )

8. htp://www.benran.ru/ (bubnnoreka PAH 110 ecTecTBEHHBIM HayKaMm)




9. http://www.gpntb.ru/ (I'ocyzapcTBeHHas ITyOIHYHAA HAyYHO-TEXHHYECKAS
OHOmIoTEKa)

10. http://www .skrutka.ru/sk/tekst.php?id=19 (Onnaiin pacuer 06MOTOK
TpaHcdopmaTopa)

11. http://www.club155.rw/ (Kity6 155 — pazHoOOpasHble MaTEPHAIILL T10
IIPOrPAMMHPOBAHHIO H CXEMOTEXHHUKE)

12. http://www radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (IIporpamma s pacuera MOCTOBOI'O BBITIPSIMHTETIS)

13. http://www.soel.ru (;xypHan CoBpeMeHHasI SIIEKTPOHUKA )

14. http://www.adcomlogod.narod.ru (caiiT HHTEPAKTHBHOM ITOAAEPKKH ITIPOBEIEHUS
1a00PaTOPHBIX H CAMOCTOSATEIBHBIX PaboT IO AUCLUIUINHE)

7. Metoanyeckue YKA3aHHA I 00YYAIOUUXCA @0 OCBOCHMIO JHCIIHILTHHBI

(mMoxyJis).
Ha camocrosTenbHyto pabory cTyaeHToB orBogurcs 40% BpeMeHH OT oOmei
TPYAOEMKOCTH  JAHMCIIMILJIMHEL. COIpPOBOXKACHUE CAMOCTOSITEIILHOM paboTEl  CTYLEHTOB

OPraHH30BaHO B CIEAYIOMIMX (pOpMax:

CamMoctosTenbHast paboTa ITpH3BaHa 3aKPETHTh TeOPEeTHUECKHE 3HAHUA M ITPAKTHUECKIE
HAaBBIKM, ITONTYYEHHBIE CTYAEHTaMH Ha JEKUMSIX, IMPaKTHYECKHX M JTaGOpPaTOPHBIX 3aHSATHSX.
KpomMe Toro, 4acTb BpeMeHH, OTIYIIEHHOTO Ha CaMOCTOATEIBHYIO pPabory, ROMKHa OBITh
HCITOIb30BAHA Ha OCBOEHHE TEOPETHYECKOro MaTepHasa IO AMCILMIUIMHE M Ha ITOATOTOBKY K
11a60OPaTOPHBIM 3aHATHSM.

CoITpoBOXKAEHNE CaMOCTOSTEIBHON PaboThl CTYAEHTOB OpPraHM30BaHO B CIEAYIOIHX
dopmax:

- BBIMOJHEHME MNOTIONMHUTENbHBIX B3aHSTHI B 1abopaTopHeIX paborax. Ilo uroram
BBITIOTHEHHMS KaXI0H 1abopaToOpHON paboThl CTYAEHT COCTaBIISIET ITOAPOCHBIT OTUET, ONHUPasCh
Ha KOTOPBI ZOMKEeH B Oecefie ¢ IperogaBaTeieM IPoJeMOHCTPHPOBATh 3HAHIE TEOPETHUECKOrO
M 5KCIIepPHMEHTAIBbHOTO MarepHania, [IpoBepka 3HaHIGI CTYAEHTa OCHOBaHA Ha KOHTPOJIBHBIX
BOIpOCax,

- BBITIOJTHEHHE JOMALIHMX 3aJaHU Ha MPAKTHUECKIX 3aHATHSX,

- YCBOEHMe, IOIONHEHHMe M BHHKaHHe B pasCHpaeMble paszfernbl AHCLIFITIMHBL ITPH
TTOMOLIH 3HAHMIT, TTOIY4aeMbIX TIOCPEACTBOM H3YUEHHUS PEKOMEHIYEeMOit THTepaTypsl,

- KOHCYIIbTAIH, OPTaHH30BaHHBIE I Pa3bACHEHHS IPOOTIEMHBEIX MOMEHTOB.

L. YpapHeHHS Makcpervia, I'paHHYHBIE YCTIOBHS IS BEKTOPOB JIEKTPOMAarHHTHOIO
TIONI Ha TPaHMIle pasfena IBYX cpel. DIEKTpPOMarHHTHOE IT0NIe B ITOIPH3YIOLIEHCS cpene M
peleHne ypaBHeHHMS BsBKOCTH. [IprmMephl pelmeHms 3agau 5IeKTPOJHHAMHKI Ha IpaHHIEe
pasziena ABYX cpei. ONeKTPocTaTHYecKoe IoJe M AIEKTPHUYEcKOoe IOl B ITPOBOASILEH cpefe.
MarHuTHOE Iosne — 26 4acos;

2. ITepeMeHHOE BIEKTPOMATHHTHOE IT07IE. ONEKTPOAMHAMHYECKHE ITOTEHIHABL.
OHeprust sMeKTPOMArHUTHOrO Ions. llepeMeHHOe SMEeKTPOMArHHTHOE I0Nle B ITPOBOASILEH
cpeie M HAeanbHOM IMdNIeKTpHKe. OOIMe BOIMPOCH! CBEPXBHICOKOYACTOTHBIX IT€pPeJaroLuX
niHUi. PacripocTpaHeHne BIeKTPOMATHHTHBIX BOIH B IPSIMOYTOJIBHOM M KPYITIOM BOTHOBOZAX
— 22 yaca;

3. Samemsmornre cruereMsl. OOIe CcBOMcTBA 3aMeUIEHHBIX BOMH. Ilomble
PE30OHATOPBl M OIpelelleHne HX MapamMeTpoB. OOHacTH NMPHMEHEHHS ITONBIX PE3OHATOPOB H
3aMEULTIOIIMX cHeTeM. MeToJ SKBHBANEHTHBIX CXEM ISl aHalH3a HEOJHOPOAHOCTEH B
BOIHOBOAAX. [IpumMeps! pacyeTa HEOAHOPOJHOCTEM - 46 YacoB;

4, Koa(prrpeHT oTpakeHHS M CBOMCTBA CTOSMMX BOIH. METOMBI COINIaCOBaHMSA
Pa3MYHBIX KOHCTPYKIMI BIEKTPOAMHAMHYECKHX CHCTEM C BHEIIHHMH ITOABOASIIHMH
BBICOKOYACTOTHBIMH JIMHMSIMH Iepefiad. MeToApl aHa3a CIIOXHBIX CBEPXBBICOKOYACTOTHBIX
Lerneii. —42 yaca.



IIpuMepHbIil epedeHb BOMPOCOB K HK3aMeHY M0 BceMy KYPCY Il CAMONIPOBEPKH
CTY/IEHT OB.

1. Bo30ykeHHE H ANEKTPUYECKAs IIPOYHOCTh BOITHOBO[OB.

2. [TorepH B BOJTHOBOZAX.

3. CTpyKTypa IOJS U AITIOPEI BOTHEL THIIA H )y B IIPSMOYTOIIEHOM BOJTHOBOJIE .

4 THIIBI BOJMH B BOTHOBOAAX IIPSIMOYTOJILHOTO TIONEPEYHOTO ceueHusI. KpuTHieckas
JUTHHA BOJIHBI.

5. CBoilicTBa JUCIIEPCHBIX BOIH B MHUKPOBOIHOBBIX ITepearoIiX ITHHHIX.

6. CTpyKTypa IIOJS U AITIOPHI BOTHEL THTIA E(y B KPyIIIoM BOTHOBOJIE.

7. CoOcTBeHHas U HarpyKeHHasd JOOPOTHOCTH ITOIBIX Pe30HATOPOB.

8. [lepenaya sHEpPIrUM 110 BOIMHOBOAAM. [[poOHBHOE HaITpsKEHHE.

9. TwIte1 KoseOaHNH IOIBIX PE3OHATOPOB M O0IACTH UX IIPHMEHEHH .

10. OCHOBHBIE XapaKTEPUCTHKH 3aMEAIISIOIINX CHCTEM.

11. O01mue cBOHCTBA 3aMeIIEHHBIX BOIH.

12. PeltieHne BOITHOBOTO YpaBHEHHSA IS 3aMEJISIOIINX CHCTEM.,

13. CBoOHCTBa IIPOCTPAHCTBEHHBIX TapMOHHK B IEPHOIMYECKHX 3aMeJITIOIIIX
CHCTEMaX.

14. CBoiCTBa 3aMEIJISIOIIEN CUCTEMBI THITA «I'pebeHKa».

15. CBo#cTBa 3aMeIJIIONIEN CHCTEMBI THIIAa «CITHPAIh».

16. Onexkrpocratuyeckoe  Ioje. CKalsgpHBI — ITOTEHIMAll.  YpaBHEHHE UL
BBIYHCIIEHUS CKAJISIPHOTO TIOTEHIHAIA.

17. 3aKOHBI BIIEKTPOMATHHUTHOIO ITONSI B HMHTerpanbHOH ¥ AuddepeHIHaNbHOM
dopme.

18. [TapaMeTphI IMONBIX Pe3oHaTOPOB. COOCTBEHHASA U HAT' PYKeHHas JOOPOTHOCTS.

19. OnexTpruyecKoe 1ojie B IIPOBOASIIEH cpelie. DHEPrus AEeKTPHYECKOroO ITOJIA.

20. [Ione B HECOBEPIIEHHBIX AUATIEKTPUKAX. Y PaBHEHUE BSI3KOCTH CPEIbI.

21. [IepeMeHHOE BIIEKTPOMArHUTHOE ITone. Teopema YMoBa-IIOHHHTHHTA.

22, [TepeMeHHOE BIEKTPOMATHHTHOE T10J1e. OIeKTPOIMHAMITYeCKHE ITOT EHI{HAIBL.

23. HeomHOpOIHOCTH B BOTHOBOAAX M METOZ SKBHBAJIEHTHBIX CXEM.

24. KoadpuimeHT oTpakeHHsS H BOITPOCH! COrTIaCOBAHMS BOTTHOBOZOB.

25. CBOMCTBA THUCTIEPCHBIX BOIH MHKPOBQIIHOBBIX JIHHHH ITepeaay.

26. MarxutHoe 1ore. BeKTOPHBIT 1 CKaNISIPHBI IIOTEHIFAIB MATHUTHOTO ITOJIS.

27.  TlepemeHHOE BIEKTPOMATHUTHOE IIOTIE B IIPOBOASIIET Cpeje.

28.  TlepemeHHOE 5IEKTPOMATHHTHOE TIOTIE B HACATTEHOM JHATIEKTPHKE.

29.  KoadrmmeHT orpakeHus 1 CBOHCTBA CTOSYMX BOJH.

30.  Tlepmopmueckue 3aMemIsEOLe cHCTeMBI. [TpocTpaHCTBEHHbIE TaPMOHHKH.

31.

8. Ilepewenns HHQOPMANUOHHBIX TEXHOJIOIH, HCIOJIb3YEMbIX NPH OCYIECT BJICHHM
00pa30BaTeJILHOIO Npouecca Mo JMCHHNJINHE (MOIY.JII0).

1. OneparonHas cucrema MS Windows 1 Linux.

2. GNU gemortaket mporpammsl CAITP Micro-Cap.

3. UHTerpnpoBaHHOe OQHCHOE IPHIIOKEHIE.

4. T1O ms opraHM3aLMy YIIPABIIIEMOro 1 6€301acHoro foctyma B UHTepHer.

5. GNU wu/mmu GNL makersl: CBOOOIZHO PpacIipOCTPaHSIEOIIMEcS ITPOrpaMMbl
mozenuposanisg CBY yerpoiicte MMANA, RFSimm99, smithchart.

6. ITporpamma yrpasnenus Graphit P4AM sepens 2 (pupma «MUKPAH»).

7. SMyJIATOP BEKTOPHOrO aHammzaTopa uereit COM-apaiieep Bepcmm 1.2.16. (pupma
«MHKPAH»).

9. MarepunajbHo-TeXHHYeCKasn 0a3a, HeodXoaMMAasi IS OCYIIECT BJCHHS
00pPa30BaTeJIbHOr0 NPoNecca o JMCIUIIIHE (MOYJII0)

MaTepHaJIBHO-TeXHHLIeCKOB ofecreueHne THCIHITIHHbI

No Bup pabor
(MOZYIISI) M OCHAIEHHOCTD




JIEKIMOHHBIE 3aHATHS

Aynuropua 209C, ocHallleHHAs HHTEPAKTHBHEIM ITPOEKTOPOM
U MarHUTHO-MAapKEPHOM JOCKOM.

CeN[HHapCICF{e 3aHATHA

Aynuropun 230C, 317C ocHalleHHBIE MarHUTHO-MapKepHOH
JTOCKOH

JIaGopatopHbie Jlaboparopus 205Ca, yKOMIUIEKTOBaHHas OOOpPYAOBAaHHEM

3AHATHA HeOOXOAUMBIM IS ITPOBEAEHUS 1ab0PaTOPHEIX pador

Kypcosoe Aynutopus 311C, ocHallleHHasI KOMIIBIOTEPHOH TEXHHKOH ¢

IIPOEKTHPOBAHNE TTOJIKITIOUEHHEM K ceTH MHTepHeT

['pyrmioBeie Aynuropus 311C, ocHalleHHasI KOMITBIOTEPHON TEXHHKOM C

(MHIUBHI yaJIbHEIE ) TIOJIKITFOUEHHEM K ceTH MHTepHeT

KOHCYIIBT AllH

Texymuii  KOHTpoIb, | Ayautopus 311C, ocHallleHHas KOMITbIOTEPHON TEXHUKOH ¢

MIPOMEKYTOUHAS TIOJIKITIFOUEHHEM K ceTH MHTepHeT

aTTecTal[us

CamMocTosTenbHas Aymuropug 311C, ocHameHHas KOMIIBIOTEPHONH TEXHHKOH ¢

pabota BO3MOXHOCTBIO  TIOJKIFOYEHUSS K ceTH  «MHTepHeT»,
IporpaMMON  BKPaHHOTO YBEIMYEHHS M 00ecTeYeHHBIH

JOCTYIIOM B AIEKTPOHHYIO HH(OPMAIHOHHO-00pa30BaTeMbHYIO
CPeny YHHBEPCHUTETA.




