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1. e 1 337249 H3YUEeHHA JHCHHILIHHLI (MOTYJIf).
1.1 Ieab MCHMIIHAbL
YuyeOHas JUCHHUIUIMHA «OIEKTPOMATHUTHBIE IO M BOIHBI» CTaBHT CBOEH 1ENbIO H3YYEHIE

CTYZIEHTAMH OCHOB TEOPHH 31eKTPOMATHHTHOI'O TOJIA, (POPMHUPOBAHHE 3HAHUI M HABBIKOB pac-
yeTa SIEKTPOMArHHTHOTO ITONSI B PasMYHBIX CPefaX M IapaMETPOB PacIIPOCTPaHSFOINIXCS
BOJIH, 3aKOHOB OTPa)KEHHUS M IIPETOMIIEHUS BOIH Ha TPAHUIIE CPell, H3YYEHHE METOLOB aHal3a
H pacyeTa TIapamMeTpoB nuHHMiIT nepemaun CBY, pe3oHaTOpoB M (UIBTPOB, 3HAKOMCTBO C
AHAIIMTHYECKUMH M KOMITBIOTEPHBIMH TEXHOJIOTHSIMH pPaciyeTa IEMEHTOB BBICOKOYaCTOTHBIX
TPaKTOB CPEACTB CBS3H; OBIAZcHHWE 3HAHMAMH B oOmactu CBY alIeKTpOHMKH, H3y4YeHHE H
NIPHMEHEHHE METOJOB HCCIENOBAaHUS B OOJNACTH CBEPXBBICOKOYACTOTHOM HIIEKTPOHHUKH H
KBa3HOITHKH, a TaK K& O3HAKOMIIEHHE M ITPUOOPETEHHE HAaBBIKOB PAalbOTHI € 3IEKTPOHHBIMI
TelneKOMMYHHUKAIIHOHHBIMU CBY mpubdopamu.,

1.2, 3agauy JUCIHIIHHbI.
OcHOBHOI#1 3aj1aueii JTUCIMIUIHHEI SBJISeTCS (POPMHPOBAHHE Y CTYAEHTOB HABBIKOB, SHAHMIT H

YMEHMII, IO3BOJSTIOIMX ITPOBOAMUTH CAMOCTOSTENBHBI aHAaNH3 (H3MYECKHX ITPOLECCOB,
IIPOMCXOMAIMX B PA3TMYHAIX HATPABIIIONIMX CHCTEMAX H YCTPOHCTBAX CBEPXBBICOKHX YaCTOT B
ONHOPOIXHBIX ¥  HEOMHOPONHBIX  CpefaX, IIOHMMArh  CYIHOCTB  AIEKTPOMATHHUTHOMN
COBMECTHMOCTH.

1.3. MecTo ucuMmiMabl (MOAYJIA) B CTPYKTYpPe 00pa30BaTebHOM NporpaMmbl.

HucnumHa «DIeKTpOMarHUTHEIE IO M BONHEI» OTHOCHTCS K BapHATHBHOH YacTH
Brioka B1.5.18 «IHCLMITIHHEL (MOAYIIH)» Y4eGHOrO ITaHa.

WzydyeHne mHCLMIDIMHBL Oasmpyercs Ha (bptarrko—ma'remamllecxoﬁ TIOTOTOBKE

CTYJIEHTOB, KOTOPYIO OHH ITOTIYYAIOT TIPH H3YUEHHN MaTeMaTHKH - pa3/ellbl: BEKTOPHBIH aHaImH3,
nuQ pepeHIHaTbHBIE OTepaTopsl, AU( pepeHIMaIbHbIe YPaBHEHHS ITePBOro H BTOPOro MOPSIKa,
KOHTYPHBIE, TTOBEPXHOCTHBIE M OOBEMHBIE MHTErPAibl, KOMIUIEKCHBIE YHCNTa M QYHKIHH H
OeficTBHA Hal HHMHM, MATPMLBI M JefiCTBHMS HaZ HMMHM, a Takxke pasjena QU3HKH -
ANEKTPOMAT HUTHBIE SBIIEHH S,

JlaHHast IMCLMIUIMHA SBISETCS II€PBOi, B KOTOPOH CTYHEHTHl H3y4yaioT BOIPOCH!
IIPAKTHYECKOrO TIPUMEHEHHS TEOPHM 3IeKTPOMAIHHTHOrO Ions. OHa HAXOJMTCS Ha CTHIKE
JUCLIMITIIMH, obecrieurBaiolux 6as0BYI0 M CIELHAIbHYIO ITOATOTOBKY CTYAEHTOB. M3yuas ary
IOHUCLMITIIMHY, CTYAEHTBI BIIEPBBIE B3HAKOMATCS CO CTPYKTYPOH SIMEKTPOMArHHTHOIO IIOJ,
BO3HMKAIOLLETO B Pa3IHYHBIX CpeJlaX H HAIIPaBIISIOIIMX cucTeMax. [IpHoOpeTeHHbIe CTYAeHTaMH
3HAHMS M HaBBIKM HEOOXOAMMBI KaK I I'PaMOTHOM SKCIUIyaTal[MH TeIeKOMMYHHKALHOHH O
armaparypsl, Tak M 14 pa3paboTKH LIMPOKOro Kiaacca YCTPOMCTB, CBA3AHHBIX ¢ Iepefavyeil u
TIPHEMOM CIIT'HAJIOB.

B PE3SVILTATE H3VUCHILA HaCTOﬂHeﬁ JHCHHITIIIHBI CTYACHTBI JOJIKHEBIL TTOIIYUHTD 3HAHHA,
HMEIOHIIME HE TOIIBKO CaMOCTOATEIIPHOE 3HAYUCHIHE, HO H OGBCHBIIHBEIIOH_EPIG ﬁaBOBYIO ITIOATOTOBKY

A YCBOCHHA PiAlla ITOCIEAVIOIIHX JHCIIHITIIHH: «CxXeMOTeXHHKA TEIICKOMMYHHKAIITHOHHBIX



YCTPOHCTB», «MeTpPOIOrHsl, CTaHAAPTHU3AIIMS U CePTHRHKAIMS B HHPOKOMMYHHKAIMSIX», «CeTH

CBSI3H M CHCTEMBI KOMMYTAIHH», «CTPYKTYPHPOBaHHEIE KaOeTIbHEIE CHCTEMBI».

1.4. Tlepeuenb MIAHHPYEMbIX Pe3yJbTATOB 00YUeHHS MO JUCHHILIMHE (MOIYJII0),
COOTHECEHHbIX € IVIAHHPYeMbIMH Pe3yJIbTaTaMi 0CBOEHH S 00Pa30BaTe/IbHOIl POrPaAMMBbL.

Wzyuenne paHHOW y4eOHOM JIHUCIMIUIMHBI HallpaBIeHO Ha (QOpMHpOBaHHE Y
00yUaIoIUXCcsa OONIEKYITBT YPHBIX/TIpod eccHoHaNBHBIX kKomrteTeHtui (OK/TTK)
N HUHuexe Cogepxanue B pesynbTaTe u3yueHUs yueOHOM MU CIMIUINHbL
n; KOMITET | KOMIIETEHIMH (MIH eé 00yYaIOIIHECS JOIKHBI
| eHUHMH YACTH) 3HAThH YMeETh BJIAJETH
1. OIIK-1 CriocobHOCTh TPUKITAIHBIE IPOBOAMTH IPAKTHYECKIMHI
TIOHUMATh CYIIIHOCTh 3aa4H B aHaTIH3 HaBBIKAMIH
H 3HAYEHHE oOnmacTH TEXHHYECKOH H3MepeHHS
HH(p OpMAaIHH B IPUMEHEHHS HH(popMarmm, KOMITJIIEKCHBIX
pazBUTHH BIIEKTPOMAarHHUT CBSI3aHHOH C S-ImapamMeTpoB
COBPEMEHHOT O HBIX TOJIEH B BIIEKTPOMAarHHT TIHHEHHBIX
HH(}pOpPMALHOHHOTO paspaborke HBIMH OIHO- H
oOI11[ecTBa, CO3HABATh BJIEKTPOHHBIX SIBTIEHHSIMH B JIBYXITOPTOBBIX
OTTACHOCTH M YTPO3HI, IMPHGOPOB U oOnmactH YCTPOHCTB,
BOBHHMKAIOIIHE B STOM YCTPOHCTB, HH(pOpMaLMOHH Pas3MHYHbIX
Trporiecce, COOMOAATh | BBITOIHSIOIIMX oit XapaKTEPHUCTHK
OCHOBHBIE pasIyHbIe 0e30IacHOCTH. HeNHMHEMHBIX
TpeGoBaHMs (YHKIMH B Lereii, Ha
HMH(popMaLOHHOM cHeTeMAaxX COBPEMEHHOM
6e301acHOCTH, B TOM | IpeobpasoBaHHs METPOJIOTHYECK
YriclIe 3alHTh U Iepefaun oM
rocyAapCTBEHHOM MH( OpMAILHI; 000PYAOBaHMH.
TaHbBI
OITaCHOCTH H
YT PO3HI
HCITONB3OBAHIS
CBUY nsmmyueHms
B
MH () OKOMMYHHK
AIIOHHBIX
cHcTeMax.
OCOOEHHOCTH
pacIpocTpaHeH
M pagHOBOJIH
PasIHYHBIX
JIHAITa30HOB Ha
Tpaccax
PaIHOCBSIBH;
TTPHHIHITB
ITOCTPOEHH A,
XapaKTEePHCTHKH
H 0COOEHHOCTH
paboThI
AQHTEHHO-
(bHaepHBIX




No HUnHaeke CozepxaHue B pesynbTaTe n3ydyeHUs yueOHOM AU CIHIUINHEL
l'[1:[ KOMIIET | KOMIIETEHIHH (HIH e 00y4arOIHeCs JTOIKHBL
’ EHI[HH YACTH) 3HAThH YMeETh BJIAJIETh
YCTPOMCTB;
2. | OIIK-6 CIIOCOOGHOCTE OCHOBHEIE IIPUMEHSATH HaBBIKaMH
ITPOBOIHTH METOJBI HHCTPYMEHTAb | ITPaKTHYECKOH
HHCTPYMEHTAIIbHbIE HHCTPYMEHTAIIb | Hble H3MEPEHHUS paboTsI ¢
H3MEPEHH A, HBIX H3MEpPEeHHUI JUISL CHCTEM J1a00paTOPHBIM
HCIOIIb3yEeMbIE B B 00IIacTH CBSI3H H M MaKeTaMH JId
obmacTH HMH(D OKOMMYHHK | HH()OKOMMYHHK H3yYEHHU S
HMH(pOKOMMYHHKAIIHOH AIMOHHBIX AIMOHHEIE CTPYKTYPBI
HBIX TEXHOJIOTHIL B TEXHOIOTHI H TEXHOIOI'HH 5JIEKTPOMAarHUT
CHCTEM CBSI3H CHCTEM CBSI3H HBIX TIOJIEH;
HaBBIKAMH
ITPaKTHYECK O
padoTHL ¢
COBPEMEHH O
H3MEPHTEIbHOM
arapaTypoit
3. OIIK-7 TOTOBHOCTD K OCHOBHBIE aHAJIIN3HPOBATh MeToxaMH
KOHTPOJIIO HCTOUHHKH CTPYKTYPY KOHTPOIA 32
coOImoeHN S 1 HKOJIOTHYECK O CHUTYaIL[UH TIO SKONIOTHYECKHE
obecIIeYeHHIO OIACHOCTH OT KOHTPOIO U 0e30IacHOCTH
BKOITOTHYECK O BIIEKTPOMAarHUT oBecIIeyeHHIO oT
6e30IMacHOCTH HBIX MBIIYYEHHI | SKOIOTHYECKOH | HIIeKTPOMarHHUT
0e30IMaCHOCTH | HBIX M3ITYUYEHHI
or
SMEKTPOMAarHuT
HBIX H3TYUEHHI
2. CTpYKTYpa M coJepKaHue JUCHUNIMHbI.
2.1. Pacnipenesienne TpyA0E€MKOCTH JUCIMIUITHMHbLI 110 BHIaM pador.
OO6Imas TPYXOEMKOCTh JAHCLMITUIMHBL cocTaBisger S sad.eX. (180 wacos), X
pacrpeziefieHHe 110 BHaM paGoT MpeJcTaBIeHo B TabImLEe (e crmydenmoa 3P0O).
. Beero CemecTps
Buj yueGHOI paGoTH
YacOB 5 - - -
KonrakrHan padora, B TOM 1HCIe:
Ay MTOpHBIE 3aHATHA (BCEro): 14,3 14,3 - - -
3aHATHA NeKIMOHHOrO THIIA 4 4 - - -
JlabopaTopHBIE 3aHATHS 6 6 = - =
3aHATHS CEMHHAPCKOI0 THITA (CeMIHApPBI, 4 g
MTPAaKTHYEeCKHE 3aHATHS)
HHan KoHTAaKTHAA padora:
Konrpoms camocrosrenbHoi paboTsl (KCP) - - - - -
[Tpomexyrounas arrecranmsa (UKP) 0,3 0,3 - - -




CamocToATeILHAA PAd0Ta, B TOM YHCIE: 03 22
Kypcosag paGora - - y w -
IIpopaboTka yueGHOro (TEOPETHYECKOr0) MaTepHala 12 12 - - -
BrmonHenrne HHAUBUYaIIbHBIX 3aaHUI (TIOATOTOBKA
COOOIIEHHH, TIPE3eHT LI ) = e ) ) )
Pedepat ” , . - -
[ToaroroBka K TEKyIEMY KOHTPOITIO - - 5 . =
Kontpoun 8,7 8,7 - 2 2
ITogroroBka x 3a4eTy 36 36 = 5 =
OO0mas TpyaA0eMKOCT b Yac. 180 180 - - =
B TOM 1YHCJIe KOHTAKTHAS 14,3 143 ) ) )
padora
3av.e. 5 5 - - -

2.2, CTpyKTYpa JMCHMILIHHbI:

PacripezieneHne BHIOB y4eOHOM paboTHl M HX TPYXOEMKOCTH I10 pasienaM AMCLIHITIIMHEI.
Pasens! JHCLIIUIMHEL, H3yUaeMble B 5 ceMecTpe (0na cmydermog 3PO)

No KommuecTBo YacoB
- AyaHTOpHAS CamocrosTenbHas
pasn HanmeHOBaHMe paszernioB
- Beero pabora pabora
a I13 JIP
1 2 3 4 5 6 7
1. Pasnen 1. Bregenne 2
N Paszen 2. OCHOBHBIE YpaBHEHHSA | | | ’
ANEKTPOMATHUTHOI'O OIS
3 Pasgen 3. 'paHnyHbIe YCTIOBIS | l l 2
AMEKTPOLHHAMHKH
Pasnen 4. VpaBHeHNS
4, BIEKTPOMAIHAMUKI JJIS | [ | 2
MOHOXPOMAaTHYECKOT O IO
5. Pasnen 5. [Tnockue | | [ ’
ANMEKTPOMATrHUTHBIE BOJIHBI
Paszen 6. OrpaxeHne 1
6. TNPEIOMIIEHHE TUIOCKIX BOJIH Ha 2
I'paHMILe pa3jerna ABYX Cpek
Pasnen 7. O61pe cBOMCTRBA BOJH,
g2 PaCIIpOCTPAHSIOIIHXCS B JIMHIAX 2
Triepeayun
8. Pasnen 8. [Tonsle MeTaIUTHYECKIIE { ’
BOJTHOBOJBI
9 Paszgen 9. JInnrm nepegaun ¢ T l 5
BOJTHAMH
10, Pazpen 10. MaTemariieckas 2
MOZIENb JTMHUU TIepelaui




11.

Pazgen 11. [IppuMeHeHHE MaTPHIL
Juis aHaymza CBY yerpoiicTe

12.

Pazzen 12. OneMeHTHI JIMHHH

TICpelain

13.

Pazgen 13. O0beMHbBIE PE30HATOPHI

14.

Paszgen 14. MsnyyeHne
3JIEKTPOMATHUTHBIX BOIH

HToOro 1o JUCIHMIIIHHE: 180 4 4 6

22

2.3. Coaep:ranue pa3aesios JHCHHILIHHbL
2.3.1 3aHATHA JJeKIIHOHHOI 0 THIIA.

HanMeHoBaHHE
paszziena

ConepxaHue pasfena

@opmMa TEKYIIEro
KOHTPOIIS

2

3

4

BreneHue

[IpeaMer U copepkanue Kypcea. KpaTkimii
HUCTOPHUYECKUI 0030p pasBUTHS YIEHUS 00
ANeKTpoMarHeTHsMe. POk PyCCKUX YUEHBIX B
Pa3sBUTHH TEOPHH ANIEKTPOMATHUTHBIX ITOJIEH 1
BOJIH. OIEKTPOMATHHTHOE TIONe KaK OfHa H3
dbopm MaTeprH. MaKpoCKOITHUECKHE U
KBaHTOBBIE CBOHCTBa IO, [Ipeamer
KITAaCCHYECKOM AIEKTPOJIHaMUKH.
ONeKTpOMarHUTHBIE TIONISL M COBPEMEHHAS pa-
TUOTEXHHUKA, POIIb TEOPHH BIIEKTPOMAT HUTHBIX
TTOJIEH M BOJH B Pa3BUTHH HAyKH, CHCTEM
CBSI3U M BEIUaHMA M TeIeKOMMYHUKALI.

OCHOBHEIE YPaBHEHHA
BIIEKTPOMATrHUTHOI'O
TTIOTIS

OCHOBHBIE YPaBHEHHS HIIEKTPOMAT HITHOI'O
ITOJIS - ypaBHEeHNSI MakcBernta, BeKTOpBI di1ek-
TPOMArHUTHOT O ITOTISL. MaKpOCKOITHYECKIEe
NapamMeTpsl MaTepHaIbHBIX CPe.
Knaccnduxargst 1 BHABL cpefi. CKaspHbIe H
TEH30pHbIE ITapaMeTPhI cpel. MarepHabHbIe
YpaBHEHHS.

VpaBHeHms Makceena B quddepeHInanbH ot
M HHTErpambHOM GopmMe. YpaBHEHHE HeTpe-
PHIBHOCTH M 3aKOH COXpPaHEHM S 3apsia.
CTopoHHME HCTOYHMKH. [TomHas cHeTeMa
ypaBHeHHI MakcBemta ¢ y4€ToM CTOPOHHIX
HMCTOYHMKOB. [IPHHIINIT IIepecTaHOBOYHOI
IBOHCTBEHHOCTH. [IITOTHOCTD
BIIEKTPOMATr HUTHO BHEPTHH M BHEPrIs,
cocpefoToueHHas B o6beMe. [InmoTHOCTE
MOIIHOCTH 1 MOIIHOCTb TEIUIOBBIX ITOTE€Ph U
CTOPOHHHX HCTOYHMKOB. YpaBHeHHe OaltaHca
IULSI MTHOBEHHBIX 3HaYEHHIT MOII[HOCTH B
nudepeHIMaIbHON 1 HHTerpanbHOM (opme
(Teopema [loiturra). PusHyeckas TpakKTOBKa.
MOIIHOCTE, BBIXOASINAS (BXOASIIAS) M3
o0beMa yepes 3aMKHYTYIO ITOBEPXHOCTE.
MorrHocTs n3nyueHus. Bexrop [loitHTHHTa.

['paHHYHbIE YCIIOBHS
SIIEKTPOITHAMUKH

IloBeneHme BEKTOPOB Ha I'PAaHHILIE Pa3Iciia

IBYX cpell. I'paHiYHbIe YCIIOBHSI JJIA




HOPMAJTbHBIX U KacaTeIbHBIX COCTABIISIFOITIX
BEKTOPOB AIEKTPOMATHUTHOT O TTOJS.
['paHHYHBIE YCIIOBHS Ha TIOBEPXHOCTH

HJIeaIbHOT O ITPOBOJHHKA.

YpaBHEeHH A

SIIEKTPOAMHaMHKH AJIA| IO HX 3aBHCHMOCTH OT BPEMEHH. Crarmnue-
MOHOXPOMATHYECKOI'O | CKHME, CTAIITHOHAPHBIC M KBa3HCTAL[MIOHaPHEIC

I10IIA

Kitaccuduxarius 31eKTpOMAarHUTHEIX SIBITEHIH

nons. ['apmoHmieckue KonedaHus. Poib
TapMOHHYECKHX KOIIeOaHMi B TEOPHH U
TEXHUKE TEeJIEKOMMYHUKAI[MOHHBIX CHCTEM H
PaMOTEXHHUKE.
MeToz KOMIDTEKCHBIX aMIUTUT Y. CHcTeMa
ypaBHeHU Makcsena Juist
MOHOXPOMATHYECKOr'0 ITOJISI B KOMIUIEKCHOM
dopme. KomrmmekcHbIe THANEKTpHYECKas H
MarHUTHasI IIPOHUI[aeMOCTH cpefbl. (DaKTOpPHI,
BIMSIOIIME Ha BEITMYHHY MHHMOH YacTH
KOMIUIEKCHOW AUANIEKTPHYECKON M MarHUTHOM
IMPOHHI[AEMOCTH. J[HANeKTpHYecKe 1
MarHHUTHBIE TTOTepH. CpeaHie 3a TIepHOJ
3HAUEHHS DHEPreTHYeCKHX XapaKTepPHCTHK
TapMOHHYECKOTO BIIEKTPOMATHHTHOT O ITOJISL.
Teopema YmoBa-lIoHHTHHTa 7151
KOMIUIEKCHBIX MOIITHOCTEH. KOMITIIEKCHBIH
BeKkTOp [IoiHTHHTa, YpaBHEHHS OalaHca ALl
AKTHBHBIX M PEaKTHBHBIX MOIIHOCTEHH.
duznyeckas TpakKTOBKa. Y CIIOBHE pe30HaHCca
TUTSI H30TTMPOBAHHOH OOIacTH.

ITnnocxue
DIIEKTPOMATHUTHEIE
BOJIHBI

ITrnockast BOMHA Kak IpeaerbHbIi ciryyait
cpeprrueckoit BOIHEI. PereHne CHCTeMbI
ypaBHeHHIT MaKcBena UL ITIOCKO
OJHOPOIHOM BOIHBI. CBOICTBaA IUIOCKOI
BOJHEI. CTPYKTYpa 107, B3armMHas
OpHEHTALHS BEKTOPOB IO, KOA( HIMEHT
(paspl, pazoBast CKOPOCTh, CKOPOCTH PAcIIpo-
CTPaHEHNS HHEPIHH, XapaKTePHCTHYECKOE
COMpPOTHBIIEHHE, [ITTOCKIE OTHOPO/IHBIE BOIHBI
B OXHOPOIHOMH H30TPOITHOMH cpeze 6e3 IoTeph.
ITnockass oqHOpPOAHAS BOIHA B OXHOPOIHOH

cpezie ¢ rmorepsmvi. CBOCTBA BOIH.
Koaddramentsr dassl 1 ocnadneHus, pazopast
CKOPOCTD M IJIMHA BOJIHBL B Cpeiax ¢ MaJIbIMU
1 COJIBIIMI TaHT €HCaMH yITIa ITOTepk.
JucrepcHOHHbIE CBOMCTBA ITOITIOIAOIIET
CPEeMBL.

[Tomsapusaist BOMH. JIMHEHHO
TIOJISIPH3OBAHHbBIE BOIHBI. BOIHEI ¢ KPYTrOBO#t
U SIUIAIITHYECKOH MOoNIsIpu3aliei.
[Tnockre ogHOPOAHBIE BOHEL B OXHOPOLHOM
AHHM30TPOIHOI cpee. HamaruuyeHHBIH (ep-
pur. I'uporporiHas cpefia KaKk YaCTHBIH CTyvait

AQHU3OTPOITHON cpefbl. YacTora cOOCTBEHH O

KourpompHas
pabora




U BBIHYKJIEHHOM! TIPEIECCHU. TeH30p
MAarHHTHOH ITPOHHUI[AEMOCTH HAMAar HHYEHHOT O
deppura. PasnoxeHne MMHeHHO
TIONSIPH30BAHHON BOJIHEI Ha JIBE BOJTHEL
KpYyroBou mnossipuszaimui. OcoGeHHOCTH pac-
MIPOCTPaHEeHHE BOIH KPYTOBOU IOISIPH3AI[IH
JIEBOTO M IIPABOr0 BPAIlleHU S B THPOTPOITHOM
cpene. MarHuTHas ITPOHUI[aEMOCTD TSI BOJIH
KPYTOBO¥ TIOJISIPU3ALMHI JIEBOTO U IIPaBOr0o
BparteHus. S dext Dapajes. UcronszopaHHe

s dexra Dapajes B Texuuke CBU.,
OtpaxkeHHe U CBsI3b YIJIOB TTaJIeHH ST, OTPaKEHHS H 3aIIHTa
MIPEIIOMIIEHHE TUIOCKUX|  IIPEIIOMIIEHHS C BIIEKT PO HAMHYECKHUMHU 1abopaTOPHO#
padorsr (JIP)

BOJIH Ha I'PaHUIE
paszena ABYX cpej

TapaMerpaMi cpeli. [1epBrii M BTOPOH 3aKOHBI
Caemmiyca. [IpeacraBieHue IIpon3BOIBLHO
TIOJISIPH3OBAHHON BOIHEI KaK CYIIEPITO3HII
HOPMAaJILHO U NapajliIelibHO TOIIPH3OBAHHBIX
BOJIH.
ITageHie HOpMAaIbHO ITOIISIPU30BAHHON BOJIHEL
Ha I'paHHIy pasjena ABYX JHAIEKTPUUECKIX
cpel. 3aKOHBI OTPaKEHUS U IIPETOMIEHHU .
Koa(ppuimeHTs OTpaxeHns 1 IPOXOKIEHHS
(popmynsr OpeHens). [TageHe mmapanienbHoO
TIOTISIPH3OBAaHHON BOJIHEI Ha IPaHULLY paszelna
IBYX TUAIIEKTPHYECKUX cpel. SBeHue
TIOITHOTO TIPOXOKIEHH S, YToll bprocTepa.
SIBIIeHIE TIOTHOrO OTPaKeHUsI OT TPaHMIBI
paszena ABYX IUAIIEKTPHUECKUX CPef.
YCIIoBHSI BOBHUKHOBEHH S ITOITHOTO
OTpakeHMsI, CTPYKTYpa ITOIISI HaJl U ITOX

IpaHuIeit pasjerna, IIOBEPXHOCTH paBHbIX (a3
M PaBHBIX aMIUTHTYX, (pazoBast CKOPOCTb,
IUTHHA BOJIHBI, CKOPOCTH TIEPEHOCA SHEPTHH.
[ToHATHE MTOBEPXHOCTHOM BOIHEL. OTpaxkeHHe
OT MeaJbHO ITPOBOMSIIEH ITIOBEPXHOCTH,
CTPYKTYpa IO,
[TajieHue IIOCKOM BOIHBI Ha IPaHHILY pasjena
IMATIEKTPHKA M ITOrTIoLmaomeit cpest. Heox-
HOPOZHAs IUIOCKas BOTIHA B ITOTJIOIIAIOLIEH
cpene. OmnpeneneHue AeiCTBUTENBHOIO yIila
npenoMiIeHus. [IpOHHKHOBEHIE 10T B
ITPOBOAHMK, TIOBEPXHOCTHBIT A (eKT,
rnyOHHa ITPOHMKHOBEHH . [ToHsATHE
TTOBEPXHOCTHOI' O MMIIeaHca. [IpnOmrKéHHbIe
TpaHHYHBIE YCIIOBUS JIEOHTOBMYA, YCTIOBHS HX
MIPHMEHHMOCTH. Pacuer rmorepb SHEPruu B
MIPOBOJHHKAX C ITOMOIIBIO IPAHIYHbIX
YCIIOBHIL JIeOHTOBHYA.
[TpoxokaeHHe TUIOCKOI BOIIHBL Yepes
riacTHHY. [IoHsATHE BKpaHa 715t

SIIEKTPOMAarHHTHOT'O ITOJIA. TOHKHE H TOICTEHIE

SKpaHbl. MHOIOCIOHHEIE SKPaHEI.




O06nme croiicTBa
BOJIH,

B IIMHHAX TIEpEaain

PACIIPOCTPAHSIOIMXCS|  HBIX JIMHUI nepefayn. Knaccuukarms

HarpapisieMbie 31eKTPOMarHUTHEIE BOITHBL.
[ToHgTHE O MHUSX TIEPEAaUYU. THITEL PETYILIpP-

HaITpaBJsieMbIX BOJIH: BOmHEL T, E, H,
THOPHAHBIE BOIIHEL.
Penienne ypaBHeHMH ['enpMronba st
HaITpaBJISeMBbIX BOJH. CBsI3b ITOTEPEUHBIX
COCTABIISIOIIMX BEKTOPOB IIOJII C
MpoAOIBbHEIMH. [locTosHHAS
pacIpocTpaHeHUsI, KpUTHUECKas 4acToTa
(KpuTHUYecKas JUIMHA BOJIHEI), JJIMHA BOIHEI B
JIMHHUH Tlepeayun, Gpa3zoBast CKOpoCTh,
XapaKTEPUCTHUECKOE COMPOTUBIIeHHE. OOIIHEe
cBoricTia BoiH THIa T, E, i H. CkopocTh
pacIipocTpaHeHNu s SHEPTUM. {UCIIepcHs.
IloHarne 06 OHOBOIHOBOM H
MHOTOBOJTHOBOM peKuMax paboTsl. Morir-
HOCTb, IIEPEHOCHMAs IEKTPOMATrHUTHON
BOJIHOH B JIMHHUH Tepefavi. 3aTyXaHHe BOIIH B
PETYISPHBIX JIMHHAX.

3aIIHTa
JTa00paTOpPHOH
padortsl (JIP)

Ilomnsie
MeTaJUTHYECKIIE
BOJIHOBOJIBL

[IpsMoyTobHbIE BOTHOBOABI. BOMHEL THITA E
u H. Crpykrypa mnons. OcHOBHas BOJIHA IIpsI-
MOYTOJIbHOT'O BOITHOBOZA. BEIGOD pasmepoB
IULSL OZHOBOJIHOBOI'O PeskiiMa paGoTsl. ToKHM Ha
CTEHKaxX BOJTHOBOJA IIPHU BOJIHE OCHOBHOI'O
troa. KoaddrmmeHnr ocmadmeHs.
OnexTpruyecKkast 1 TeIUIoBast IIPOYHOCTD.
MHOTOBOJIHOBBIH PeKUMBL PabOTHI;
(brIbTpALHS BRICIIDIX THIIOB BOJIH. OOnacTh
TIPHUMEHEHHS TIPSIMOYT OJIBHBIX BOTTHOBOZ[OB.
Kpyrisie BOMHOBOABL. CTPYKTYpa ITOMSI BOIH
tura E 1 H. BolmHa OCHOBHOTO THITA 1 €€ Xa-
PaKTePUCTHKN. BEIGOD TIOMEePeUHBIX pasMepoB
IUISI OMHOBOJIHOBOT'O pexHMa pabOTEI.
MHOroBOITHOBBIE BOIHOBOBI; CIIOCOOHI
(pruThTpAIHI BBICIINX THITOB BOIH. OGNacTh
TIPHMEHEHH S KPYTTIBIX BOTHOBOIOB.
BOMHOBOZBI CIIELHATIBHOM (POPMEL.
Bomnuopozs! I1-u H- o6pasHoit popMbl.

3allTa
J1a00pPaTOPHOM
padorsl (JIP)

JInxnu nepegaun ¢ T
BOJIHAMI

KoaxcnanbHbIi BommHoBon. BonHa T
CTPYKTYpa ITOJISI, BOITHOBOE COITPOTHBIIEHIE,
IepeHOCHMAas MOIITHOCTh., CTPYKTYypa TOKOB Ha
BHEIIHEM H BHYTPEHHEM ITPOBOTHHIKAX.
Ocnabnenne BOIH THIIa T mpu
pacIpocTpaHeHHH, KO3 HIHEHT
ocnabiaeHrd. Briciime THITHI BOTH. Y CIOBHE
OJTHO- BOJIHOBOI'O pexMa PabOThI.
OneKTpHYecKas U TEIIOBas IPOYHOCTS.
Kpureprn Bb160pa BOIHOBOI'O
corporuiIeHud. ["'oppHpoBaHHEIE
KOoaKCHaJIbHBIE BOTHOBOABI. O0IacTh

TIPHMEHEHHA KOAKCHAaJIbHBIX BOJIHOBOJIOB.

3alTa
J1a00paTOPHOI
padorsl (JIP)




CHMMeTpHUYHAA ABYXIIPOBOAHAS IIMHUS
nepegayn. BomHa T: cTpykTypa 1o,
BOJIHOBOE COIIPOTHBIIEHME. PactipeeneHue
TOKOB IO CEUEHHIO ITPOBOHUKOB. BrIGOp
pasMepoB ITOMEPEUYHOTIO CEYEHUS JIMHHH.
Koaddrment ocnadnenus. OmeKTpHiecKas
TEIUI0Bas I[POYHOCTH. SKPaHHPOBAaHHEBIE
JBYXITPOBOHBIE JIMHUH. JIMHUU THITA "BUTAS
rmapa". O6nacTh MPUMEHEHUS ABYXITPOBOAHBIX
JIHUIA.
lIomocKoBEIE IMHHH TIEPEJAYH U HX
PasHOBHIHOCTH. CHMMETPHYHBIE U
HECHMMETPHUYHBIE TTOTOCKOBBIE JIMHUH.
CTpyKTypa IOJISI OCHOBHOM BOMHEL THITA T.
OCHOBHBIE XapaKTEPUCTHKHU ITOTOCKOBBIX
JTUHU#. BOIHOBOE copoTHBiIeHHE. BIGOD
pa3sMepoB ITOIEPEUHOTO CEYEHHU .
MuxporonockoBsie JIMHUM. [1]eneBast u
KOITTTaHapHasI ITOJIOCKOBEIE JIMHUH: CTPYKTYpa
T1OJIS1 OCHOBHOH BOJIHBI KBa3H-T THIIA.
OnexTpHyecKast ¥ TEIIoBas IIpoYHOCTh
TTOJIOCKOBHIX JIMHMI, OOTIacTh IIPHMEHEHH ST
TTOJIOCKOBBIX JIMHHI.

10.

MareMarHueckas
MOAEIL JIHHHI
TIEPEdatII

PerymnspHas miHuA nepegaun. [lagarore u
OTpaxKeHHbIe BOHEL, OPTOrOHATbHOCTh
PACIIPOCT PAHSIOIIIXCS ITaafoIeit 1
oTpakeHHOM BOJIH. HopMIpoBaHHOE
HAIIpSOKEHHE B TOK B JIMHHI TIepefadH.
BXomHOe COIMpOTHBIIEHIE OTpeska JITHHI
Tepefayn ¢ HarpysKoi. PeXiMel paboTsl
mHEH, Koa(pHILEHT OTpakeH I,

Ko QrmreHT Geryiueit (CTosrer) BOIHDI.
VermoBHe COrTTacOBaHMS JIMHUH € HaI'PY3KOH.
Brmstruie oTpakeHust ot Harpyski Ha KIT/{
THMH Tepefaui. Kpyropas HOMorpaMMa
Bomsrniepra-Cyirta. MeTOABI Y3KOITOIOCHOI'O
cornacoBaHus. UeTBeprbBOITHOBEIH TpaHC-
(popmarop compormsierii. [Ilnefidroe
coriacoBadmie. MeTop! IpOKOIIOIOCHOTO
COTJIACOBAHISI.

3allTa
J1a00pPaTOPHOM
pa6orsl (JIP)

11

[TpuMeHeHHe MaTPHL]
U1 aHaymza CBY
YCTPOIHCTB

BonHOBBIE MaTPHIBI PacCesIHUS U IIepefayu.
OU3HYECKIIT CMBICIT HTIEMEHTOB MaTPHIBI pac-
CESIHHS. 3aBHCHMOCTH BIIEMEHTOB MATPHIIBI
paccesHUA OT BbIOOpa IIOCKOCTEl OTcuera.
KoadduimieHT orpakeHIsI Ha BXOJE
Harpy>XeHHOTO YeTHIPEXITOIIOCHHKA .

KackagHoe coenmHeHIe HETBI PEXTTIOIIFOCHHK OB.

MarpHIpl paccessHII ITPOCTEHIIIX
YeTBIPEXIIONIIOCHHKOB. [[pHMeHEeHNEe BOIHO-
BBIX MaTPHII AT KOMITbIOTEPHOI'O aHaIu3a
yeTpoiictB CBY. MeToj JeKOMITO3HIIHH.

OJeMeHTHI THHHH

B036y}1(jIeHHe SIIEKTPOMAarHHTHEIX BOJIH B




IIepeaadn

JIMHUSIX Tiepeiadyn. Bo3OyauTe THITOB BOJH.
CowieHeHN s X U3THOBI JIMHUN TIepelaiu.
TpanchopmMaTopsl THIIOB BOITH. DHILTPEL

THUIIOB BOJH. KOPOTKO3aMKHYTBIE TIOPIIHH,
COITIaCOBAHHBIE HAIPYy3KU. PasBeTBieHue
JIMHUHN Tiepefaund. KOHCTPpYKTHBHEIE
HEOAHOPOAHOCTH: JHa(parMbl, peaKTHBHBIE
IITHIPH, IITEH(BI, CTHIKH THHHI ¢ pasHBIME
TIOTNEPEYHBIMU pa3MepaMH. YIIpaBIeHHE
aMITITUTYTOH, (pa3oi 1 monspH3aleit
3IIEKTPOMArHUTHBIX BOIH B IIMHUSIX ITEpeayu.
ATTeHroaTopsl, (pazoBpaIaTem,
MospU3aTopsl. HaripaBiieHHbIE OTBETBUTEIH.
JIBOTIHOM BOTHOBOJHBIN TPOHHIK.

13.

O06beMHBIE
PE30HATOPHI

KBasucraimoHapHble pe3oHaTOPHL.
Pe3oHaHCHast HacTora M J0GPOTHOCT.
PesoHaTop Kaxk OTPe30K JIHMHHH Iepeayui.
Knaccuduxarius THITOB KoeOaHHi B
00beMHBIX pe3oHaTopax. CBOOOIHEIE
(coberBeHHBIE) KomeOaHHs 00BEMHBIX
Pe30HATOPOB. Pe3oHaHCHAS YacTora,
coOcTBeHHAS (HEHATPYyKeHHas) J0OPOTHOCTS.
By XIeHHbIe KomeGaHHsI Pe3OHaTOPOB,
CBSI3aHHBIX € HCTOYHHKOM BHEPIHH H
Harpyskoii. Buenmss 1o6poTHocts. [TonHas
(HarpykeHHas) JOGPOTHOCTh PE30HATOPOB.
[TpsMOYTOBHBIE M LIUITHHIPHYECKIE
pesoHaropsl. KoakcHabHele M ITOJIOCKOBbIE
pesoHaTopsl. OTKPHITHIE PE30HATOPHI.
JuanexTpiyeckue pesoHaTopsl. Bo30yxieHue
BOJIH B pe3oHaropax. IIpoxoxuHsie
pesoHaTopsl. DmisTpel CBY.

14.

Wsnyuenue
BIIEKTPOMATHUTHBIX
BOITH

HeomHopoAHbIE BOTHOBBIE YPABHEHHS IS
BEKTOPOB IrapMOHHYECKHX IEKTPOMArHHTHBIX
roneft. CKarspHBIi 1 BEKTOPHBIH
SMEKTPOAIHAMITUECKIE ITOTSHIIHATIBI
TapMOHHYECKHX ITONIEH. DIEeKTPOMarHHTHOE
TIOTI€E ITPOM3BOIBHOIO HCTOUHHKA.
OneMEHTAPHBIM SIEKTPHYECKHIT H3TyYaTeNb.
OmpepeneHie BEKTOPOB AEKTPOMarHHTHOI'O
TTIOJISI, CO3AAaBAEMOr0 AIIeEMEHTapPHBIM
BIEKTPUYECKUM H3IydYaTesIeM B OJHOPOLHOI
HErpaHHYHOM M30TPOIHOMI cpele. AHAIN3
CTPYKTYPHI I1011s1. OCOOEHHOCTH IO B
OmikHeit 30He. [lore u3myvyartesns B ganbHei
30HE: OpPUEHTALII BEKTOPOB
SIEKTPOMArHHTHOT'O T1OJISI, (PPOHT BOJIHBL,
(hazoBast CKOPOCTH, XaPAKTEPHCTHUECKOE
COIpPOTHBIeHHE. [[HarpamMma HallpaBIeHHOCTH
BIIEMEHTAPHOTO AJIEKTPUYECKOr 0 H3ITY4aTelLs,
KOS((PUIIMEHT HaIllpaBIeHHOro AeHCTBHA

(KH]I). U3nmyyaemast MOITHOCTE U




COIIPOTHBIICHHE M3ITYYCHHA.

AT OIPEACIICHH A BEKTOPOB

cpee. CTpyKTypa IO H3ITy4YaTells.
OlneMeHTapHasl paMOYHA s aHTEHHA KaK
(usMIeckue aHaTIOrH SIEMEHTAPHOIO
MATHHTHOTO M3Ty4aTels.
Onement ['rolireHca. CTpyKTypa 1oms
aneMeHTa ['rolireHca. J[uarpamma

PagHOBOJIH.

OJeMeHTAapPHBI MATHUTHBIM H3ITY4aTEllb.
Hcronp3oBaHuE TIPHHIATIA BOHCTBEHHOCTH

3IIEKTPOMArHUTHOTO TIOJIS, CO34aBaeMOr0
SJIeMEeHTapPHBIM MAaTHHTHBIM U3JTy4aTeneM B
HEOIPAHUYEHHON OJTHOPOIHON H30TPOITHOM

HanpasieHHoCTH, KH]I. [IpuMeHEHIE MOJEIN
sreMeHTa ['folreHca [ aHalm3a H3ITyYeHs
arepTYpPHBIX aHTEHH U 3a[ay AN paKIIHH

2.3.2 3aHATHSA CEMHMHAPCKOTO THIIA,

HanmMeHoBaHHE
paszena

TemMaTHKa ITPaKTHUECKIX 3aHITHI
(ceMHMHApPOB)

@opma TeKyLIEro
KOHTPOIISI

2

3

4

OCHOBHBIE YpaBHEHHS
AIEKTPOMATHHTHOT O
TIOTISI

OCHOBHBIE YPaBHEHMS MIEKTPOMATHHTHOTO
TOJISL - ypaBHeHNs MakcBerta. BekTopsl
AIEKTPOMATHUTHOT'O TIOTIA.
MaxpocKoriecKkie rmapamMeTphl
MaTepHaIbHBEIX cpel. Kmaccnuxarms u
BUABI cpel. CKasIpHbIe M TEH3OPHBIE
rapaMeTpsl cpel. MarepHaabHbIe
YpPaBHEHH L.

YpapHeHHs MakcBenia 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 SHEePIH,
cocpeoToueHHas B 06beMe. [ITOTHOCTH
MOIIHOCTH M MOIIIHOCTh TEIUIOBBIX ITOTEPh
1 CTOPOHHHX MCTOYHHKOB. Y PaBHEHIE
GanaHca Il MTHOBEHHBIX 3HauYeHH
MOIIHOCTH B JU((ePEHIIHaTBHOM 1
HHTerpaabHOi (opMe (TeopemMa
[ToritnHra). PU3HyecKast TPAKTOBKA.

[TpoBepounas
KOHTPOIbHAS
padota, IIpoBepKa
JOMAIIHET O 3aaHH I

(\o]

['paHMYHBIE YCIOBHSA
AIEKTPOAHHAMHKHI

[ToBeaeHIe BEKTOPOB Ha TPaHHIIE pasjera
IBYX cpell. I'paHiyHbIe YCIIOBHS 1A
HOPMAJIbHBIX U KacaTeIbHbIX
COCTaBJISIEOIIMX BEKTOPOB
BIEKTPOMArHUTHOrO Most. ['paHnyHbIe
YCJIOBHS Ha IIOBEPXHOCTH HIEaTBHOIO
ITPOBOIHUKA.

[IpoBepouHas
KOHTPOJIbHAA
pabora, ImpoBepka
JIOMAIIHETO 3aaHH I




ITnockuie
3IIEKTPOMArHUTHBIE
BOJHEI

[Tmockast BomHa Kak ITPeelbHbIH CIIy4aii
cpepruecKoii BOMHEI. PellieHue CHCTEMEL
ypaBHeHMH MakcBela Ui IDTOCKOM
OIHOPOIHOW BOIHBI. CBOHCTBA TUIOCKON
BOJHEL. CTPYKTYpa 1ond, BzanmHas
OPHEHTALHUSI BEKTOPOB TTOMN S, KO PHIHEHT
(assl, (pazopas CKOPOCTh, CKOPOCTh
pacIpocTpaHeHHs 3HEPTUH,
XapaKTEPUCTHUECKOE COITPOTHUBIIEHUE.
[Tnockne ofHOPOAHBIE BOIHBI B OIHO-
POIHON M30TPOITHOM cpefie 6e3 IOTePb.
ITnockast ofHOpOAHAS BOITHA B
OJHOPOAHOM cpefie ¢ rmorepsMu. CBoHCTBa
BOJH. J[MCIIEpCHOHHBIE CBOHCTBA
TIOTJIOLIAIOIIEH CPEJIbI.
[omsgpuszais BoiaH. JIMHEHHO
TIOJISIPH3OBAaHHBIE BOJHEI. BOIHEL ¢
KPYTOBOH U AIIIMITTHYECKOM
TOJIApU3alueit.

ITnockue ogHOPOAHbIE BOIHEI B
OIHOPOIHON aHH30TPOITHOMH cpejie.

[IpoBepounas
KOHTPOIbHAS
padoTa, IIpoBepKa
JIOMAIITHETO 3a[aHH I

COIMPOTHBIICHHE , TIEPECHOCHMadA MOIIIHOCTE.

4. OrpaxeHne 1 CBs3b YITIOB ITaJleHUs, OTPaKeHUS 1 [IpoBepouHas
TIpeTIOMIIEHHE TIPETIOMIIEHHS € HIIEKTPOAHHAMIYE CKHMU KOHTPOJIbHAA
IUIOCKMX BOJIH Ha ImapameTpamMu cpel. [IepBhIi 1 BTOPOit paboTa, IIpoBepKa
IpaHHUIe pasenna IBYX 3akoHbI CHew1s. I1pencrasieHne JOMAIIHET O 3aJaHH I
cpex IIPOMBBOIIBHO ITONISIPH3OBAHHON BOIHBI KaK
CYIIEPITOZHIIMH HOPMaJIbHO U ITapajiiieIbHO
TTOJISIPH30BAHHBIX BOJIH.
[Tamenre HOpPMAIbHO ITOISIPH30BAHHOM
BOJIHBI Ha TPaHUILY pa3zernna IBYX
THHIEKTPHYECKIX CPeJl. 3aKOHBI
OTpaXkKEHMS M ITPETTOMIIEHH A,
KoadrmineHTs! oTpakeH s 1
npoxoxkaeHns (Gpopmymsr Operers).
5. O6ue cBoficTBa Harpagiisiemeie al1eKTpoMarHHTHELE ITpoBepoyHas
BOJIH, BOTHEL, [TOHATHE O JIMHIIX rnepemay. KOHTPOJIbHAasA
pacrpocTparsmoumxcst|  THITHI PeryaspHBIX JTHHII Iepefavn. pabora, IpoBepKa
B JIMHHSX IEpefayn Knacenuxarpis HalrpaBiIseMbIX BOIH:  [{OMAIIHETo 3alaHHs
BomHbl T, E, H, rHGpUAHBIE BOIHEL.
Pemenne ypasHeHHIT ['enbMronbLia Jist
HAITPABIIIEMbIX BOIIH.
6. ITomsre [IpssvoyronmbHbIe BOTHOBOABI. BOIHEL THITA [Tpoepounas
MeTaJUIHYeCKHe E n H. Crpykrypa momns. OCHOBHasI BOJIHA KOHTPOJIbHAA
BOJIHOBOJIBI MIPSIMOYTOTILHOI'O BOTHOBOJA. BrIGOP pabora, IpoBepka
pasMepPOB 1T OHOBOITHOBOI'O PEXHMa  [JXOMAIIHErO 3a aHu s
paGorsl. TokH Ha CTEHKaX BOIHOBOAA ITPH
BOJIHE OCHOBHOIO THIta. Kosd ruineHt
ocnabieHns1. ONeKTpuYecKas H TeIUioBast
ITPOYHOCTE.
7. | Jlmxmu nepegaun ¢ T Koaxcnansueiit BonmHoBog. Bomxa T [IpoBepounas
BOJIHAMH CTPYKTypa I10JIsI, BOITHOBOE KOHTPOIbHAS

pabota, MpoBepKa




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

JOMAITTHETO 3aJaHI g

8. Marematuieckass | PerynsgpHas muHuS niepegaun. [Tagarormnme [IpoBepouHas
MOZENb JTHHUA U OTpaKeHHbIE BOIHBI. OPTOrOHAIbHOCT KOHTPOJIbHAA
nepegaau pacIIpoCT paHIFOIIMXCS TTaJatoIiel 1 paboTa, IpoBepKa
OTpa)keHHOH BOIH. HopMupoBaHHOE — |[OMAIIHETrO 3a{aHu s
HaIpsDKEHNEe U TOK B JIMHUH TTepeiayi.
BxojtHOe COIMPOTHBIIEHNE OTPe3Ka JIMHIN
nepesayn ¢ HarpysKoi. Pexumel paboTsl
muHrH, Kod(pHIMEHT oTpakeHH,
Koa(duireHT Geryrueit (cTosueit) BOIHbI.
9. | IIpumeHeHHe MaTPHI] BoImHOBBIE MAaTPHLIBL PACCESHIS U [TpoBepounas
i aHannsa CBY | mepegaunt. (DHBHYECKII CMBICIT BIIEMEHTOB KOHTPOJIbHAS
YCTPOHCTB MATPHILIBI PACCEeSTHIS. 3aBHCHMOCTh paboTa, IpoBepKa
ANIEMEHTOB MATPHI[BI PacCesHIS OT BEIOOPA |IOMAIIHET0 3adaHH I
rorockocreit orcuera. Koad prormeHT
OTpa’keHUsI Ha BXOJ€ HaIPYKEHHOIO
YeTBIPEXTIONIOCHIKA. KackagHoe
COSOHMHEHIE UETBIPEXITOMIOCHHKOB.
MaTpHIIBI pacces s IPoCT eHIImX
YeTBIPEXITOMOCHUKOB, [IpHMeHeHHe
BOJTHOBBIX MaTPHII IS KOMITbIOTEPHOTO
aHarmza yerpoiticrs CBU. Merox
JIEKOMITO3HIIHH.
2.3.3 JIabopaTopHble 3aHATHSA.
Ne HanmeHoBaHme 1a60paTOPHEIX pador SOPMA TERYIIERD
KOHTPOILA
1 3 -4
1. HccenenoBanue CTpyKTYPBI IO COGCTBEHHBIX BOJIH JIMHI Oruer 110
nepenaun CBY fparasoHa. nabopaTOPHOH
padore
7.8 Hcenepopaniie AUCTIEPCHI M 3aTYXaHHS B TIMHILIX Tiepefayun CBY Otyer 110
JMATTA30HA OCHOBHOf! BOMHBI H | IIPAMOYTOIBHOro BOIHOBOZA n1abopaTOpHOI
pabote
3. Hccnenopanie o0bEMHBIX PE30HATOPOB HA OCHOBE BOITHOBOJ[A Otyer 1o
Kpyrioro ceyeHus ¢ koinedbanuem Hoy nabopaTOpPHOH
padote




4. OKCIIepUMEHTAIBHOE HCCIEIOBaHHE U TIPOBEPKa Tpaguueckoro Ot4er 1o
PEIEHN S 3aJ[a4ll COTTIACOBAHUS JIMHUH ITePefaull ¢ HarPy3KOH ¢ nabopaTopHOH
TIOMOMIBIO HOMOTpaMMEI Bombiepra-CMHTTa paGote
5. HccnenoBanue NMONSPH3ALHH 3IEKTPOMATHHTHBIX BOIH Otuer 1o
71a00paTOPHOH
pabote
6. Oddexr Dapasies B KPYriIoM BOTHOBOJE Oryer 1o
71a00paTOPHOI
paboTte
7. HMccnemoBaHne BOIHOBOMHBIX HAIIPABIEHHBIX OTBETBUTENIEH U Oryer 1o
MOCTOBBIX YCTPOHCTB smabopaToOpHOMN
paborte
8. Merozms! MozenupoBaHusa CBY ycTpoicTB Ha KOMITbIOTEpax Oryer 110
J1a00paTOpPHOI
pabote
9. MuxkportonockoBast JIMHUS Iepefau, SKCIePHMEHTAIIBHOE Otuer 1o
HCCIIeJOBaHNE BOITHOBOT'O COIIPOTUBIIEHHS U CPaBHEHHE C 1ab0opaToOpHO
paccUMTaHHON MOJENBIO Ha KOMITBIOTEPEe pabore
10. MeToB! Y3KOIIOJIOCHOTO COITIACOBAHMS IMHHH ¢ HAIPY3KOH Oryer 10
(MOZIETMPOBaHME Ha KOMITBIOTEPE ) 71a00paTOPHOM
pabore
1. Pacuer 1momocoBoro (pMiIbIpa Ha ITOTOCKOBBIX JIMHISX Ortyer 110
(MomenupyeTcs Ha KOMITBIOTEPE ) sabopaToOpHOI
pabore
12. ArTecTaliys rapaMeTpoB BEKTOPHOTO aHaIH3aTopa Lerei Ortyer 1o
nabopaTopHOH
pabote

2.3.4 IlpuMepHag TEMATHKA KYPCOBBIX pador (PoeKToB).

1. U3nyyenne 3apspKeHHON YaCTHIBL B ITOJI€ aMIUTHT YIHO-MOIYIHPOBAHHOM BOJIHEI.
2. CriekTparnbHbIe H TOMSAPH3alMOHHbIE XapaKTePHCTHKH MOIYIHPOBaHHOM
SNEKTPOMAT HUTHOH BOJTHBI.

3. KaTojp! croauH/Ta.
4. CpoiicTBa MEPHOAHYECKUX BOIHOBOOB.

5. JABHxKeHHe 3apsUKEHHOMN YaCTHIBI B ITONE YacTOTHO-MOAYIHPOBAHHOM
SNEKTPOMAT HUTHOH BOJTHBI.

2.4 Ilepevyens yueGHO-MeTOAMUIECKOr0 ofecnieweHHs A CAMOCTOAT eIbHOM PadoThI

00y YAKOLIMXCH MO0 JUCIMIIHHE (MOXYJTIO0).

No Bix CPC [Tepeuens yueGHO-METOAIYECKOr O oﬁecnquHHsI JHCIMITIIHHEI 1O
BBITOITHEHMIO CaMOCTOSTEIBHOMN paboTh
1 7 3
1 [Tpopaborka yueGHOro Meromiueckiie yKasaHusI 10 OpraHH3alHi caMOCTOSITeIIbHOM
(TEOpeTHYecKoro) PaGoTEl CTYAEHTOB 10 JHCLHITIMHE «OINeKTPOMArHHTHEIE IO H
MaTepHasa BOJIHBI», YIBEePXKIEeHHBIE KaQeapoi pagnopus3HKH 1
HaHOTEXHOJIOTHH, IIPOTOKOI Ne 7 oT «20» Mapra 2017 .
2 BrImnosHeH e Meroamueckiie yKazaHusI 110 OpraHH3alii caMOCTOSTeIIbHOH
HHIUBUIYAIIbHBIX paboThI CTYIEHTOB 110 JUCLHIIINHE «ONeKTPOMArHUTHBIE TTOJIS M
3aJIaHHI (TIOZIrOTOBKA BOIIHEI», YTBepKIeHHbIE Kadeapoit paxuopH3HKH 1
COOOIIEHHIT, HAHOTEXHOJIOTHH, IIPOTOKOI Ne 7 oT «20» Mapra 2017 r.




TIPE3EHT Al )

3 |[logroroBka Kk TeKyleMy| MeToandyeckue yKa3aHHs [0 OpraHH3al[ii CaMOCTOSTEIbHON

KOHTPOJTIO PaboTHI CTYJIEHTOB IO AUCIUILIHHE «OMeKTPOMAarHHTHBIE IO H
BOITHBI», YIBEpXKAeHHbIE Kadeapor paarodHu3HKH 1

HAHOTEXHOIIOTHI, IIPOTOKOI No 7 oT «20» Mmapra 2017 r.

+ Ilogroroska x MeTtoauieckue yKazaHH 110 PEIIEHUTO 3a1aY IO U CLIIUINHE

MIPAKTHYECKHM 3aHATHSIM | «DJIeKTPOMATHUTHBIE TIOMIS1 M BOTTHBI», YTBEPXKIeHHbIe Kadeapoit

paarnoM3HKH H HAHOTEeXHOIOT Hit, TipoTokoi Ne 7 ot «20» mapTa
2017 1.

YueOHO-METOAUYECKHE MATEPHAIBL JJISI CaMOCTOSATENBFHON PaboThl O0YYarolHUXcs U3
YHCIIa HHBAIMIOB U JIMI[ ¢ OTPAHUYEHHBIMI BO3MOXKHOCTSMH 370poBbs (OB3) mpegocTaBistoTcest
B (hopMax, a[alITHPOBAHHBIX K OTPAHHYEHHIM HX 3/[0POBbS K BOCITPHSITHS HH(OPMAILHH:

JI71s1 T ¢ HapyIIeHHSIMHU 3PEHUS:

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA.
J71s1 1M1 ¢ HapyLIeHHSIMU CITyXa:

- B IteyaTHOH (hopMme;

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA.

J71s1 I ¢ HapyLIeHHSIMU OITOPHO-ABUTaTeNIHOTO arlapaTa:
- B ITeyaTHOH (popme;

- B (hopMe BIEKTPOHHOTO JOKYMEHTA.

3. O6pasoBaTeabHbIe TEXHOJIOTHH,

J14 TIpoBeIeHNA BCEX JIEKIIMOHHBIX 3aHATHH HCITONB3YIOTCS MYyIIbTHMEIHMIHBIE CPELCTBA
BOCIIPDOMBBEAEHMS AaKTUBHOIO COZEPKIMOI0, IIO3BOJLIIOIIETO CIYIIATEIE0 BOCIIPHHIMATH
OCOBGEHHOCTH M3Y4aeMoi MpodeccH, 3a4acTyi0 HTPAIOIIHe PEeIaloIyi0 POl B IIOHUMAHHH 1
BOCIIPHUSATHH, a TakxkKe (OpPMHPOBAHUH ITPO(eCcCHOHATbHBIX KOMITETEHIHI.

BombImas yacTh JeKIMI M ITPaKTHUECKHE 3aHATHS IIPOBOAITCS C HCITOIb30BaHHEM JOCKH
1 CITPABOYHBIX MaTePHAJIOB.

Hacts maGopaToOpHLIX PaboT BITOMHAETCS Ha GECIUIATHOM ITPOrpaMMHOM OOecTIeYeHNH
GNL RFSimm99, MMANA, smithchart. Bonee 80% maGopaTopHeIX paboT ITPOXOIHUT Ha
BOeHHBIX 06pasuax CBY o6opymoBaHis B ImpokoM AuartazoHe yactor (10MI'L] — 75TTLI).

4. OnenovHbIe cpeJCTBA I TEKYIIEro KOHT POJIS YCIIeBAeMOCTH H NPOMEIKYT 0 H O
aATTeCTAL M.

4.1 ®onx OXEHOYHBIX CPEACTB JIA NPOBeXCHHA TeKYIel aTTecT auum.

BapuanTbl KOHTPOJIBLHBIX PpadoT.
Bapuanr 1.

I. DnexrpomMarHHTHOE II07e KaK OCOOBIH BHI MarepHH. OIeKTpHYeCKHi 3apsy M
ONEKTPHYECKUIT TOK. ONEKTPUYECKOe ¥ MArHHTHOE TIIOM KaK  JBa  ITPOSBIIEHMSI
HIIEKTPOMArHUTHOrO TTONS. [IpeAMeT H3yUeHHS MaKPOCKOIMHYECKOH HIIEKTPOAHHAMIKH.

2. Teopema I'aycca Iy BIEKTPOCTATHUYECKOrO TIONS M IocTynar Makceemna. Tperse
ypaBHeHHe MaxkcBenma B HHTerpalmbHOR M muddepeHunansHoii popmax. Crpykrypa H
(pH3IYEecKHiT CMBICTL

3. I'paHmyHbIe YCIOBUS Ha ITOBEPXHOCTH HAEATbHOI O IIPOBOAHHKA.

4. BOIHBI B AMANEKTPHYECKHX cpefaX. [lapaMeTpsl H AUCIIEPCHOHHBIE CBOHCTRA.

5. TlapaMeTpbl ITONMEPEYHBIX SMEKTPOMATHHTHBIX BOIH B JIMHHAX TEpemayv. Y CIOBHS
cymectsopannsd. [lomepeunsrii  koa(duipeHT pacrpocrpaneHmus. @aszoass u TIpyIHIoBast
CKOPOCTH.

6. Kpyrmeiit BomHoeox. KoHeTpykims. [locTaHOBKA SIIEKTPOIHHAMHYECKON 3aaui H ee
OCOOEHHOCTH B CITyYasX 3IeKTPHYECKUX M MATHUTHBIX BOJIH.

Bapuanr 2.

1. OCHOBHBIE XapPaKTEPUCTHKN AIEKTPOMarHUTHOTO OIS [IOHepOMOTOPHEIE CHIIBI.

2. Yerpeproe ypaBHeHHe MakcBenia B HMHTerpaabHOH M JH(pdepeHIHaIbHOl Gopmax.
CrpyKTypa H (PH3HYECKHIT CMBICII.



3. MoHoXpoMaTH4YeCcKOe 3JIEKTPOMAarHUTHOE ITolle. MeToj KOMITIEKCHBIX aAMITIUTY/L.
VYpaBHeHns MaxkcBemwia JISI MOHOXPOMATHUECKOro Imond. KoMIlekcHas IuaNIeKTpHYecKas
TIPOHHUI[AEMOCTH CPEABL. [[HAIEKTPUYECKUE TIOTEPH.

4. BOIHBI B IPOBOISIIUX cpefax. ['myOHHa MTPOHHKHOBEHUS ITOIIS B MaTepHall.

5. ITapaMeTpsl 3MEKTPHYECKUX 3IEKTPOMATHHTHBIX BOIH B JIMHUSIX IEpefadudl. Y CIIOBUSI
cymectBoBaHMs. llomepeunblit kos(dduiment pacnpocrpaneHus. @a3zoBas M TPYIIIOBas
CKOPOCTH.

6. CTpyKTypa II0JIS ¥ TTapaMeTPhl OCHOBHOH BOIIHEBI KPYIIIOTO BOIHOBOJA.

Bapuanr 3.

1. MakpocKOIIMYECKHE TapaMeTpsl cpefbl. BHAB cpell B WX KIacCHUKAIs TI0
XapaKTepy B3aUMOJIEHCTBHS ¢ AIIEKTPOMATHHTHEIM I1011eM. MaTepuanbHble YpaBHEHH .

2. 3aKOH COXPAaHEHHWS INEKTPUUECKOrO 3apsia M YypaBHEHHE HEIPEPHIBHOCTH IIHHIIA
AIEKTPHUECKOTO TOKa. 3akoH Oma B H( pepeHIHaIbHOM popMe.

3. BamaHc DSHEpPrHH BIEKTPOMATHHTHOrO TIoiasd. Teopema YmoBa-lIIoHHTHHTA.
OU3NYECKUI CMBICH CllaraeMbIX BXOSINUX B YpaBHeHHE GanaHca. [IIIOTHOCTE ITOTOKA SHEPIUH
TIOTISL.

4. TIpuHIMIIEL PabOTHL HATIPABIISFOIIUX CHCTEM. 3aKPHITHIE M OTKPBITHIE JIMHHU TIepelaym.

5. TlapameTpsl MarHHUTHBIX SJIEKTPOMArHUTHBIX BOIH B JIMHHSX Iepefaud. Y CIIOBHA
cymectBoBaHus. Ilomepeunslit  xos(dduiment pacnpocrpaneHus. DazoBas M TPYIIIOBas
CKOPOCTH.

6. 3aTyxaHue HalpaBIseMbIX BOIH. [IoTepH B 3aIlOHEHIH U B METAJUIMYECKIX CTEHKaX.
KomrmexcHsiit  koadduiment pacrpocrpaHerus. KoadduimeHr 3aTyxaHus H IIIyOHHA
TIPOHUKHOBEHHS I10JISI B CTEHKH BOJIHOBOJA.

Bapuanr 4.

I. 3axoH momnHOro ToKa. llepBoe vypaBHeHHe MakcBewia B HHTErpajlbHON |
mudpepeHimambHOil  popMax. Crpykrypa M (H3HYECKHiIT CMBICT. TOKH ITPOBOIUMOCTH M
CMELIEHN.

2. Kimacenrxarmis srexTpoanHaMIuecKiX 3a1a4. CTeleHb B3anMHON 00YCIOBIEHHOCTH
BIEKTPUYECKOTO M MATHUTHOI'O ITONIE.

3. DBamaHc ®HeprMM MOHOXpoOMaTHyecKoro Itons. Teopema YmoBa-IlofHTHHIA B
KoMITIeKCcHOH (popme. CpenHee 3HaueHHe Bekropa [TofHTHHTa, BanaHCe aKTHBHON M peakTHBHOM
MOLI[HOCTEI.

4. Knaccnpuxalms HalpaplIsSeMbIX BOTH. [IpOXONBHEIE ITONEPEYHbIE BONHBI MU
rHOpHIHBIE BOTMHBL. CBSA3h MEXAY IMPOMOIBHBIMH H ITONMEPEYHBIMH KOMITOHeHTamMu OMII B
JIMHUAX TIepelay.

5. Tlpsmoyromsusiii BomHOBOA. Komerpykims. IlocTaHOBKa HIEKTPOXMHAMHIYECKOMH
3aayH 1 ee OCOOEHHOCTH B CIyYasX SIEKTPHYECKUX H MaTHUTHBIX BOJIH.

6. I'paHIYHBIe YCIIOBHS Ha ITOBEPXHOCTH, OrPaHHUMBAIOIIEH HAITPaBILEOLLYIO CHCTEMY.
TOKH Ha CTEHKaX KPYIVIOr O BOTHOBOZA B PEKHME OCHOBHOMN BOITHEI.

Bapuanr 5.

1. 3aKOH BIeKTpOMarHUTHON HHAYKIH. Bropoe ypaBHeHHe MakcBena B HHTErPambHOI
u auddepertmansHoil popmax. CTpyKTypa B (PH3HUECKHI CMBICT.

2. TI'paHmyHble YCIIOBHS Ha IIOBEPXHOCTH  pasfiena cpell ¢  pasHYHbIMH
MAaKPOCKOITHYECKHMH ITapaMeTpamMi, [I0BEPXHOCTHBIE 3apsabl H TOKH

3. BomHoBble ypaBHEHHS I MOHOXpPOMaTHYECKoro Ions. OJHOPOAHBIE H
HEOJHOPOJHBIE YpaBHEHHS ['elIbMIOMIbIIA.

4, TlapameTpsl HarpaBlsgeMbIX BOIH. [lomepeunsiii KOI((QUIMEHT pacIpOCTpPaHEHH.
Kputnueckass minHa BOIHBI M KPHTHYECKas 4YacTora. BolHa OCHOBHOIO THIIA. Y CIIOBHE
OJHOBOJIHOBOI'O PEKHMaA.

5. CTpykrypa M0/ U ITapaMeTpbl OCHOBHOH BOIHBL ITPAMOYTOILHOI'O BOTHOBOZA.

6. CIpykTypa IO M IapaMeTphl HaIlpaBiIsgeMbIX BOIH B KOaKCHaJIbHOM BOJIHOBOJE.
Bonxosoe comnporusienne. KOHCTPpYKTHBHBIE OCOOEHHOCTH KOAKCHAIBHBIX BOITHOBOJOB.

4.2 ®oHJ OLEHOYHBIX CPEeICTB A NPoBeAeHH s MPOMEKYTOYHOM aTTeCTAMM.

KonrpoJbHbie BONPOCHI 0 JHCITHILIHHE.

1. Beenenne. OcHOBHBIE ITOHATHS U orpeaeaeHus Teopun SMIT.



1.1. HazoBHUTE OCHOBHBIE HCTOPHUYECKUE ATAITBl Pa3BUTHS Teopur OMII.

1.2. Jlaitte ompexpenenre OMII, anekTpUYecKOMY 3apsy, IEPEYUCIUTE OCHOBHBIE
cBoiictBa OMIL

1.3. MoxHo 1 OSMIT pa3fienuTs Ha eKTPUYeCKOoe M MarHUTHOE T10IA?

1.4. Jlalite ornpezieieHHe BEKTOpaM, XapaKTepu3yrommM OMII.

1.5. UeM BEKTOpPHOE ITOJIE OTIIMYAETCS OT CKAISIPHOro?

1.6. HazoBHUTE OCHOBHBIE OTIIMYMS MEXKAY ITOHATHSAMH «I1OIE» H «BEIIECTBOY.

1.7. Ykaxure eIUHALBI H3MEPEHU S OCHOBHBIX BelTHYUH O MII.

1.8. Kax xaccupUIMPYIOTCS BEKTOPHBIE ITOMS?

1.9. Jlaiite onpezieneHUE TPaiHeHTy, JUBEPTEHIHH, POTOPY BEKTOPHOIO ITOJISL.

1.10. HaitTe omnpeneneHue IUPKYISIMU U ITOTOKY BEKTOpAa.

1.11. 3anumwure cHUCTeMy YpaBHeHHMH MakcBelna B HHTerpaabHOH (opMe, yKakuTe
dusmieckoe comepKaHue KaxI0ro YpaBHEHHS CHCTEMBI.

1.12, 3ammmmrte cHCTeMY YypaBHeHMI MakcBemia B AudQepeHIMaIbHOi  (popMe,
yKaxHTe PU3HYECKOe COAEPKaHMe KaXKI0ro YPaBHEHH S CHCTEMBI.

1.13. B yem 3axmouaercs 3aciayra Makcpesia B (popMHpPOBaHHH Teopru OMIT?

1.14. Kakas dopma ypaBHeHMit MaxcBemna (quddepeHIHaabHas WIH HHTerpaabHas)
JIy4Ille OTpakaeT cBoiictBa OSMIT?

1.15. Kakoe ypaBHeHHe MaKcBesUia OITHChIBaeT 3aK0H OM HMHIYKIHH?

1.16. Kakoe ypaBHeHHe MakcBesuia o6o01aer 3akoH buno—Casapa?

1.17. Ha xaxue K1acchl MOXHO Pas3JeiTh CPebl 0 tg &?

1.18. Jafite GopMyIMPOBKY I'pPaHHYHBIX YCIOBHH I8 HOPMAJIbHBIX COCTABJISIOIIIX
BeKTOpoB OMII.

1.19. Chopmyrmipyiire rpaHHYHbIE YCTIOBUS AT KacaTelIbHbIX COCTABRISIOIMX BEKTOPOB
OMII.

2. DHeprus 1 MoIHocTs OMIT.

2.1. Chopmymupyiite 3aKoH Gannamca dHeprim 1t OMIT.

2.2, Viaxure (U3HYECKIiT CMBICI, TIPaBIIa OPHEHTALMH, eQHMHUIYY H3MEPEHHS BeKTOpa
[TofHTHHT A,

2.3. HazoBHuTE OCHOBHBIE PaZHOBHIHOCTH MOIIHOCTE.

2.4. TIpoanamsupyiire GanaHc sHeprim OMIT B 3aMKHYTOM ITOCIIEXOBATENIBHOM KOHTYpe
C rorepsaMH U 6es3 IoTeps.,

2.5. Kaxue BemminHbI XapaKTepH3yloT H3MeHeHH e 3araca OM sHeprum B cucreme?

2.6. KaxoB cMbIc MHHMO# YyacTH BekTopa [TOMHTIHTA M MOIMHOCTH H3ITyYeHIs?

2.7. Kax onpeensercs Bexrop [ToMHTHHIa H30TPOITHOTO HCTOYHMKa?

3. Pemennsa ypasHeHnit Makcpesuia IpH 3aZaHHbIX HCTOUHIKAX.

3.1. YeM BOJIHA OTIMYAET Cs OT KomeGaHmA?

3.2. UeM ornmuyaroTcs BOMHOBEIE YpaBHeHM [’ AnamGepa 1 I'embMronsiia?

3.3. Cnenyer JIH M3 BOTHOBBIX YPaBHEHHI HE3aBHCHMOCTD SMIEKTPHYECKOH H MATHHTHOH
cocTapstormx SMIT?

3.4. MoxHO i cyHTaTh cBeT OM BOIHOM?

3.5. Kaxue yrporueHs BO3MOXKHBL B BOJTHOBBIX YPaBHEHHSX UL cpex 0e3 rmorephb?

3.6. MOXHO I TI0 BHAY SIEKTPHYECKON MM MarHHTHOM cocTaBIsgoLeit mnockoit OMB
OIpeeIUTh PacIoiovKeHHe Apyroil cocrapmsmoreii OMIT H HampaplneHHe pacIpOCTpPaHEHHS
OMB?

3.7. Urto npegcrasiseT coOof mpocTefiiinee peleHne CHeTeMbl ypaBHEeHMI Makcpenna?

3.8. Jlaifre ompeneneHne BOIHOBOIO (PpoOHTa.

3.9. TloueMy IUIOTHOCTh IIOTOKA SHEPrHM CQEpPHYEeCKOH BOJIHBI YMEHBINAETCS ITPH
YAaJIEHHH OT HCTOYHHMKA Ja’ke B IIPOCTPAaHCTBE 6e3 IoTePh?

4. ITnockue BOIHBI B OJJHOPOAHOI Cpejie.

4.1. Kaxme ympormeHns B aHanuze OMII maer InoHSTHE «IUIOCKasi BOIHa»? B Kakmx
IIPAaKTHYECKNUX CIIy4YasX JOIMyCcTUMO OMB cuHTarh II0CKOi?



4.2. YeM OTIIHYArOTCS OMHOPOIAHBIE H HEOAHOPOIHBIE TIIOCKHUE BOJIHBL?

4.3. Jlaiite ornpeneneHue kosuIMeHTaM 3aTyxaHua H (a3sl Tockoit SMB.

44. UYem omIM4yaeTcss BOJMHOBOE YHCIO OT KOMIDIEKCHOrO — Ko3(drinenTa
pacIpocTpaHeHHA?

4.5. KakoBa IpocTpaHCTBEHHAs CTPYKTYpa ITTocKor OMB?

4.6. Kak olpelelTUTh HaIlpaBIeHHe paciipocTpaHeHus SMB?

4.7. Kak c IIOMOIIBIO IIOHSTUS «TOJIIHUHBI ITOBEPXHOCTHOI'O CIOS» MOXHO OIEHHTH
IIPEUMYIIECTBEHHYIO KOHIIEHTpalio OMIT?

4.8. Jlaiite orpejielieHHe OCHOBHBIM XapaKTepucTuKaM OMB.

4.9. UeM rpyImioBasi CKOPOCTh OTIIHYaeTcs oT (pa30Boit?

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

4.11. YeM BOITHOBOE COIPOTHBIIEHHUE OTIUYAETCS OT XapaKTEPHCTHUECKOr0?

4.12. SBnsgercs M TpyIiioBas CKOPOCTh CKOPOCTHIO Tepefaun 3HEPriun?

4.13. aiiTe olpeieieHHe JUAIEKTPHUKA C TOUKH 3peHUs Teopuu OMII.

4.14. Jlatite onpezereHue IMPOBOJHIKA ¢ TOYKU 3peHus Teopun SMII.

4.15. YxaxuTe nmociegoBarembHOCTh aHam3a SMIT u paciipoctpanenss OMB B cpefe ¢
3aJaHHBIMH TTapaMeTPaMH.

4.16. Uto naet xwiaccupukaips DM cBOHCTB cpeli B 3ABHCHMOCTH OT tg 8?

4.17. Kaxue pasHOBUAHOCTH JUBNIEKTPHKOB MOXHO BBIJEIHTb B 3aBHCHMOCTH OT
MOJIEKYIISIPHON CTPYKTYPHI BelecTBa 1 OM cBOHCTB?

4.18. Ha xaxue TPYyIOIBL JETISATCS BEIecTBa B 3aBUCHMOCTH OT X MATHUTHBIX CBOHCTB?

4,19, Vxaxure (U3HIECKIe OCHOBBL MHKPOBOTHOBOI'O Harpesa.

4.20. CpaBHHTE XapaKTEPUCTUKN paclipocTpaHeHusa OMB B IHATIEKTPHKAX C ITOTEPSIMIH,
6e3 IoTeps U B IIPOBOSIINX Cpetax.

4.21. VYxaxure OCHOBHbIE OCOOEHHOCTH YaCTOTHOH XapakKTepHCTHKM M JaiTe
XapaKTepUCTHKY TTOBEAECHIS HMITeJaHca IIPOBOJHIKA.

4.22. JlafiTe XapaKTepHCTHKY IPaHIYHBIM YCIIOBISM AJIS HAEeaTIbHOI O IPOBOJHMIKA.

4.23. KaxoBsl KpUTepHH BbIOOpa MeTasa s SKPaHHpPOBaHHS IIPOCTpaHcTBA oT OMIT?

4.24. KaxoBbl KpHTepHH BhIOOpa MeTamwia AIg Jokarmmsarpm OMIT ¢ MHHMMATbHBIMH
rorepsvu?

4.25. TTouemy IpyrmioByio ckopocts OMB B MeTasuie MOKHO IIPHHSTH PaBHOM HYIIO?

4.26. MOXHO I HCTIONb30BAaTh MIUKPOBOITHOBYIO TI€Ub JUISI HATpeBa MeTalaIoB?

4.27. [laiite XapaKTepHCTHKY TIIOBeAeHHs Koa(prumeHra 3aTyxaHms OMB s
TPOBOJAHHKA M JUANIEKTPHKA C POCTOM YacTOTHI.

4.28. KaxoBa yacTOTHasl XapakTepHcTHKa Koa(puimieHTa (asbl I MMPOBOJHMKOB H
JIUBTIEKTPHKOB?

4.29. Jlaiire onpenenenre rnoispHsauun OMB H yKaXHTe OCHOBHBIE Pa3sHOBHIHOCTH
IO APH3ALIH.

4.30. MoxHo /i m3 ayx OMB rmiHeitHON rmonspusauuy monyunts OMB kpyrooit
IO SIpHU3aLH?

4.31. MoxHo m u3 aByx OMB Kpyropoit nomspusaimu rnonyunts OMB miHefHOM
TTONApH3aLHn?

4.32. AHreHHa HacTpoeHa Ha npueM OMB onpeeneHHON mongpusaris. byner mi oHa
npuHMarhk OMB c nossprsaleil, opToroHaIbHOH OCHOBHOMH?

5. Knacenduxarms SMII. CkanspHslit 1 BeKTOPHBLT moreHumans: OMIT.

5.1. Jlaiite ompezaeneHre SIeKTpoAHHaMHYecKMM IoreHimanamM OMIL. Yro maer
BBECHHE HIEKTPOAMHAMIYECKHX ITOTEHIIHaIOB?

5.2, C TI1IOMOMIBIO KaKoro M3 SIEKTPOAMHAMHYECKHX IIOTEHIIHAIOB  MOMKHO
OXapaKTepH30BaTh MOTEHI[HAIBHYIO SHEPIHIO 3apsIOB B AIIEKTPOCTaTHYECKOM Iore?

5.3. Kakoii TmoOTeHI[Hal CBsB3aH C IIOTEHIMAIbHOH HHEPrHeil TOKOB B ClIy4yae
CTALIIOHAPHOI'0 MarHUTHOIO ITOJIS?



5.4. KakoBo MeCTO 3IEKTPOAMHAMHUYECKUX ITOTEHI[HAIOB B Teopur OMII m Teopmm
aHTEHH?

5.5. IToyeMy ITOTEHIIHAIIBI HA3bIBAIOT «3alla3ZbIBAIOIIMU»?

5.6. MOXHO 1M CKaJISIpHBIHM ITOTEHIMAIl Ha3BaTh «3IIEKTPOCTATHUECKHM»?

5.7. Ha xaxue K1acchl MOXKHO pa3feiaurs SMII?

5.8. JlaliTe oOIpeleleHHe OCHOBHBIM pPasHOBHAHOCTSIM OMII. VYKaXHTe OCHOBHBIE
oco0eHHOoCTH OM 1mporieccoB st OMIT pazmMyHbIX THITOB.

5.9. KaxoBHI yCIIOBHS IIPUMEHUMOCTH TeOMETPHUYECKON OIITHKH Ul aHamsa OMII?

5.10. Kaxmue ympolneHus B aHanuze SMII 10oIycTHMBL 19 BEChbMa BBICOKHUX YaCTOT?

5.11. IIpu KaKkux YCIOBHSX IPUMEHHMO ITOHATHE «KBasHcTalHoHapHOro OMII»? Kakue
VYIIPOILEHHS B aHATTH3E JOITYCTHUMBI AJIS KBasHCTal[HOHapHOro OMII?

5.12. Kakoe ¢xoncTBO HaOIMIOaeTCsl B SBIEHUAX ANEKTPOCTATUKN U MAaTHUTOCTATHKU?

5.13. Kaxuie aHaIoruu CYIECTBYIOT Y CTAaTMYECKHX U CTAlMOHApHBIX OMIT?

5.14. TIpu xakux YCIOBHSAX MOXHO IIPeHeOPeUs BOIMHOBEIM XapakTrepoM SMIT?

5.15. Kaxue pHHIHITHAIbHBIE OTIIHYHS CYIIECTBYIOT MEXAY 3aKOHAMH 3IIeKTPOTEXHHKN
1 DJIEKTPOIUHAMUKH?

5.16. HaszoBHTe OCHOBHBIE JOIYINEHHUS, TIO3BOJIIONIME TIEPEHTH OT 3aKOHOB
BIEKTPOAMHAMHKU K |5 OCHOBHBIM YPaBHEHMSM SIEKTPOTEXHHKH M TEOPHH SJEKTPHYECKIX
LeTTelt.

6. OMB Ha rpaHuiEe pa3iena cpef,.

6.1. Cdopmymipyiite 3aKoHsl CHEIUIHYCA.

6.2. SBmsmoTCsS M 3aKOHBI OTPa)KeHHMS M IIPETOMIEHHS IUIOCKHMX BOJIH Ha TPaHMIE
pasziena cpell pyHIaMeHTaIbHBIMI 3aKOHAMH ITPHPOIBL?

6.3. Jaiite ompenenenue xoddPHIFEHTaM OTPaXkKeH s U ITpoxoxaeHms. Kaxosa o6nacth
3HAUESHII STHX BeTTHYMH?

6.4. KaxoBo noeezenne SMB maparuiensHOR IOISpH3aliii Ha TPaHHIe pasaerna cpej?

6.5. OxapakxTepusyiite nosesenre SMB IeprieHIUKYIIPHON TTONSPH3ALIN Ha TPaHHILEe
paszerna.

6.6. YKaxuTe yCIoBHE COITIaCOBaHUS CPe].

6.7. HazoBure yClIOBHS ITOTIHOTO TIPOX 0K EHILA.

6.8. HazoBHTe YCIOBHS ITOITHOTO OTPaKeHHSL.

6.9. TIpn KpuTHYecKoM yIJIe IafeHHs HeuesaeT IpoIIeas BoHa. UTo Habmoaercs,
eCTIM YIONl TaJeHus OoMbIie KPHTHYECKOro?

6.10. Kax m3MeHSIOTCS YCTIOBHS IIPOXOKAEHHS OMB yepes rpaHuIly pasjiena B cpefiax ¢
rorepsmu?

6.11. BosMoxHO /i 1oNHOe orpaxeHne OMB 0T rpaHuIbl pasfena JHAIeKTPHKOB ¢
rorepsvu’?

6.12. Jlaiite onpeneneHue cTosuei BomHe 1 00bsicHuITe ocobeHHocTH ee ODMII.

6.13. Tlouemy crosyas OMB He II€peHOCHT S5HEPrHIOo, XOTs BeKTopel ee OMII
CYLUECTBYIOT M HE PAaBHBI HYIIO?

6.14. Jlafite onpenenenne 1 ykaxure obnacts 3Hauernii KCB u KBEB.

6.15. MOXHO T TTOITYYHTE CTOSYYIO BOTHY H3 OEI'YIIIX BOITH?

7. OCHOBHBIE TEOPEMBI H IMPHHIMITEL SIEKTPOIHHAMIKH,

7.1. Chopmymipyiite yCIoBHe H3TYUeHHS Ha 6eCKOHEUHOCTD.

7.2. Kakoil cMBICII HMeeT TeopeMa eIHHCTBEHHOCTH?

7.3. [laiire XapaKTepHCTHKY ITPHHLMITY ABOHCTBEHHOCTH.

7.4. Jlaitre ornpejeneHue IMPHHIIIITY B3aHMHOCTH.

7.5. Kakoe 3HaYeHMe IMPHUHIIMIT B3aHMHOCTH MMeeT UL TEOPUH aHTeHH?

7.6. Jlaiite XapaKTepUCTHKY ITPHUHLIMITY SKBHBAJIEHTHOCTH.

7.7. Haiire ornpezeneHue MpUHIMITY [foireHca.

7.8. Kakue vympormeHus B aHaauze OMII BO3MOXHBI ¢ IIOMOINBIO IPHHIMIIA
CYIIEPIIO3UIN?



7.9. Jlaiite XapaKTEepUCTUKY IIPUHIIMITY 3JIEKTPOJHHAMHUECKOTO ITOO0H .

7.10. IIpuBeaure IpUMEPHI SIEKTPOANHAMHAYECKH ITOMOOHBIX 3aa4 U CUCTEM.

7.11. Kako# CMBICI B ANEKTPOAUHAMUKE HMEIOT MATHUTHBIE TOKH U 3apSibl?

7.12. Uto #aeT BBeACHHUE B CUCTEMY YpaBHeHHIT OMII MarHUTHBIX HCTOUYHHKOB?

8. Uzmyuenue OMII.

8.1. IIpuBeauTE IIPUMEPHI «BPEAHOTO» U «ITOJIE3HOI0» H3ITYUEHHS.

8.2. Jlalite XapaKTepUCTHKY 30HAM H3IIYUYEHNUS aHTEHHHI.

8.3. Vkaxare ocobeHHOocTH OMII B JanpHei 30HE.

8.4. Kaxue yrpoIleHus B aHalM3¢e JacT IIPHOIIMKEHNE TaTIbHEH 30HbI?

8.5. Kak ompeziensercs paccTOSHHE JallbHENH 30HBI?

8.6. Ha xaxue coCTaBISIOIIHE JIENIT KOMIUIEKCHYO JIH?

8.7. OIMIIMTE OCHOBHBIE PA3HOBUAHOCTH AIIEMEHTAPHBIX H3IIy4aTeNIei.

8.8. Kaxue 1mpuOImMXeHHs HCIIONB3YIOT IIpH ompeaeneHun OMII  sreMeHTapHBIX
H3IIyJaTenei.

8.9. Jaitre xapaxrepuctuxy SMII snexrprueckoro auromns. Omnummre [H.

8.10. Haitre xapakrepuctuky OMII gumons ['epifa B OIMIDKHEH 30HE.

8.11. Haitre xapakrepucTuKy OMII anekTpuueckoro JUITONs B JajbHEH 30HE.

8.12. JlaiiTe XapaKTepUCTHKY CBOMCTBAM AlIeMEHTaPHBIX H3myyaresneit, Ommmure J[H.

8.13. JlaitTe orpeeneHue COlpOTHUBIIEHNIO U ITPOBOMMMOCTH H3ITYUEHHS.

8.14. YKaxuTe OCHOBHbIE OTJIHUNS MATHUTHOTO JTUIIONS OT SMEKTPHYECKOrO.

8.15. Kax peammsyercs MarHUTHBIA JUITONb B ITPAKTHYECKHX KOHCTPYKIIIIX?

8.16. IToueMy paMKH ¢ TOKOM HE U3IIy4alOT B OCEBOM HallpaBlIeHHH?

8.17. Maiite XapaKTepHCTHKY H3Iyyarento ['roiireHca. Ormmimure ocoGeHHocTH J[H
nsyyarens 'rofirenca.

8.18. OOpscHure OTIMYMS B BPPEKTHUBHOCTH HAITYyYEHHS IBYXITPOBOJHON JIMHHM H
BHOPATOPHON aHTEHHEI.

8.19. O6pscHuTe, Kak LC-KOHTYP CHEeNaTh H3Iy4arolei CHCTEMO.

9. OMB B aHH30TPOITHOI Cpee.

9.1. [lafire onpezneneHye aHH30TPOITHOM cpesl. [TpuBeauTe MpuMephl TaKHX CPej.

9.2. Jlaiire onpeeneHue rHpoTPOITHO Cpebl.

9.3. Uro Takoe MPORONbHBII (eppoMAr HUTHBIN Pe3OHAHC?

9.4, Naitre onpenenenne sdpdexry Mapaaes u nocrosmuon Mapayxes.

0.5. Ommmmre cBOficTBa OOBIKHOBEHHON M HEOOBIKHOBeHHONH OMB B IonepeyHo-
HaMarHHYEeHHOM (peppure.

9.6. lafire XapakTepHCTHKY IoBeeHII BekTopos OMII B epprre.

9.7. Haiire onpezneneHye IOMEePeUHOro (peppoMarHHTHOIO pe3oHaHca.

9.8. Ormumre >dpdexr Korrona — MyroHa.

9.9. Vkaxmre BO3MOXKHbIE IIPHMEHEHNS aHH30TPOITHH (peppHTOB B TexHike CBU.

10. Ioxarne o midpaxirm OMB.

10.1. Jafite ornpeaeneHue SBIEHNIO THPAKLI.

10.2. JafiTe XapakTepHCTHKY OCHOBHBIM METOMAM PeLIeH s 3a0ay I Pakii.

10.3. KakoBbI Ipeaennsl MpHMEHNIMOCTH METOAA TeOMETPHYECKON OIMTHKH?

10.4. Kaxre ocoGeHHOCTH HMeeT METOJ (PH3HYECKO OITHKH?

10.5. Haitte omnpenenenue 30HaM OpeHers.

10.6. Kakne ocoGeHHocTH MMeeT audpaxisg OpayHrodepa?

11. OcHoBHble pasHOBHAHOCTH JIII. OOIie CBOHCTBa BOJH, PacIpOCTPaHSEOIIMXCS B
JITL.

11.1. HaitTe omnpeaeneHie HaITPaBIISIOIMM CHCTEMaM.

11.2. Kakue OTIH4us HMEIOT PeryIsIpHble U HEPEryIIspHbIe JIMHHIH?

11.3. Kak xnaccuprupyroTcs Hampapisemsie DMB?

11.4. Kak MOXHO HCITONIB30BaTh CBSA3b MEXIAY IPONONBHEIMH H IIOIEPEeYHBIMH
KOOpIMHATaMH IIPH aHaJIM3e HalpapiisieMbix OMB?



11.5. Haitte onpexpenenue T, E, H u THOpUAHBIM BOIIHAM.

11.6. Ha xaxue THITBI MOXKHO Pa3AclIUTh JIMHUU Tepefayd IO KOIMYECTBY He3aBHCHMBIX
IIPOBOJSIINX TIOBEPXHOCTEN?

11.7. JlaliTe cCpaBHUTEIIBPHYIO XapaKTEPUCTUKY IapaMETPOB JIMHUM Tepeflayd OCHOBHBIX
KITaCCOB.

11.8. Kakue pasHOBHAHOCTH BOIIHOBOJAOB IIPUMEHSIOTCS B PaJHOTEXHUKE?

11.9. JlaiiTe XapakTepUCTHKY paciipocTpaHeHUsI OMB B OZHOCBSI3HBIX BOIHOBOJAX.

11.10. JlaiiTe XapaKTepHCTHKY 4YacTOTHOH B3aBHCHMOCTH TIPYIIOBOH M  (a30BoH
CKOPOCTEH B OHOCBSI3HBIX BOITHOBOJAAX.

11.11. OrmiyaeTcs M AJIMHA BOJIHBI TeHepaTopa oT JiMHbl OMB B BomHOBOAE ?

11.12. Yem orpaHMYMBAETCS YPOBEHb IIEPEJaBacéMOM MOIIHOCTH B OXHOCBS3HBIX
BOITHOBOZaxX?

11.13. Yem orpanmumsaercs pabouas I1ojIoca YacTOT OAHOCBS3HBIX BOJTHOBOAOB?

11.14. Kakoii THII BOIH SBISETCS OCHOBHBIM B IMPSAMOYTOJIBHOM BOJIHOBOJIE ?

11.15. ITouemy paboumii X OZHOMOIOBBIH JAHAIIa30HEL YACTOT Pa3IMYarOTCs?

11.16. Kaxoi THIT BOIH SBIISETCS OCHOBHBIM B KPYITIOM BOITHOBOAE?

11.17. Kaxue THIIBI MOJ KPYIJIOTO BOJIHOBOJA HaXOMST ITPaKTHYECKOe ITpUMeHeHuHe?
Kaxiie Momsl clelyeT HCIIONB30BaTh IS Iiepefaul OMB 10 KpyrioMy BOJIHOBOAY €
MHUHHUMAIBHBIM 3aTyXaHHeM?

11.18. Kakue TOCTOMHCTBA MMEET SIIIMITTHYECKUIT BOITHOBOL?

11.19. Kaxue gocTonHCTBA HMEIOT BOITHOBOAE! [1-1 H-06pasHoit (hopMbI ceyeHHs?

11.20. OnmiimTe YacTOTHYIO XapaKTEPHCTHKY ITOBEIEHHS 3aTyXaHHsI OCHOBHBIX THIIOB
BOJIH B OAHOCBSI3HBIX BOITHOBOZAX.

11.21. CpaBHHUTE OZHOCBS3HBIE BOTHOBOABL C APYIHMI THITAMH JIMHIG TTepeIat.

11.22. OneHure AUCIEPCHIO XapakTepHCeTHK DM B B OTHOCBSI3HEIX BOITHOBOAAX.

11.23. Kax BHIOHPAIOT MPSIMOYTONIBHBIA BOTHOBOJ Ha 3a{aHHbIH Halla3oH 4acToT?

11.24. Ormumre KOHCTPYKLIMH OCHOBHBIX JIMHHUI nepegayun T-BOIHEL.

11.25. 3amummre (QOpMYIBI IS BBIYHCIEHHS BOTHOBOIO COMPOTHBIICHUS JIMHII
nepegayy T- BOITHBI OCHOBHBIX THITOB.

11.26. Ormumre pacripeseneuue DMIT B mpocTpaHcTBe THHMI 1Tepefayus T-BOHEL.

11.27. Tlosicunre (pH3HYSCKIIT CMBICIT ITOHSATHIT TOKA M HAIIPSDKEHMS B JIMHISIX Tepexayn
T- BOIHEL.

11.28. Maitre CpaBHHTENBHYIO XapaKTePHCTHKY IapaMeTpoOB KOAKCHalIbHOM M
ABYXITPOBOIAHOM JIMHIIIA.

11.29. Kaxye Z0CTOMHCTBA HMEET JBYXIIPOBOJHAS JIMHUS B BHAE «BHTOM ITaphI»?

11.30. HazoBure ocHOBHBEIE Pa3HOBHIHOCTH ITONIOCKOBBIX JIMHMIL. JlafiTe cpaBHHTENbHYIO
xapaxTepucruky CILJT u MITJI.

11.31. Kakne ocoGeHHOCTH MMEIOT MHOIOCBSI3HBIE JTIMHHN? Kakoe BIMSHIE OKa3bIBaeT
CHH(A3HOCTh WIH IMPOTHBO(]AZHOCTH BO3OYKAEHUS ITPOBOJHUKOB CBSI3AHHBIX JIMHII? YKaxuTe
OCHOBHBIE Pa3HOBHIHOCTH 1 007IacTh IMPUMEHEHISI MHOTOCBSI3HBIX JITT.

11.32. Tlo xaxum XpuTepusM BBIOHPAIOT Zc¢ KOaKCHAIBHBIX IJHHIGI? s Kaxix
PaIMOTEXHUYECKIX Liefieil HCITONB3YIOTCS KOaKCHalbHbIe KalelH ¢ XapaKTepHCTHYeCKHM
comnporusieHneM 50 u 75 Om?

11.33. Ormumre KOHCTPYKIMIO M IpHHIMIT paboThl cBeroBoja. Kakoe (uzmueckoe
SIBTIEHIIE TIOJIOKEHO B OCHOBY PalOTHI CBETOBOAA U AMAIEKTPHUECKOIO BOTHOBOIA?

11.34. HaszoBure ocHOBHBIE pasHOBHAHOCTH OB. CpaBHuTe XapakTepHCcTHKH »THX JIII ¢
XapakTepucrukaMu JIIT apyrux Kiaccos.

11.35. Kakne JO0CTOMHCTBA MMEET IPaJHeHTHbIN CBETOBOA?

11.36. UeM OTIIHYAIOTCS XapaKTEPHCTUKH OAHOMOIOBBIX 1 MHOIOMOAOBBIX OB?

11.37. HazoBure OCHOBHBIE BHABI JMCIIEPCHH B CBeTOBOMaX. JlaiiTe peKOMEHIAIMH JUIS
yMeHbleHus gucriepenn B BOJIC.,



11.38. Onuinnte KOHCTPYKIMIO WU IIPHUHIMIT PabOThI AUAIEKTPUYECKOrO BOJHOBOJA.
OnuimTe TPUHIMIT paGoThl THHAM ['yOO, IUIaHApHBIX BOJMHOBOAOB. J[alTe CpPaBHHUTEIIBHYEO
XapaKTEPHCTHKY OCHOBHBIX THUIIOB JIII TOBepXHOCTHBIX BONH. Kakue THIIEL BOIH SBIISEOTCS
OCHOBHBIMH B JJaHHBIX IMHUAX?

11.39. Jlaiite omnpegeneHde HeperyisipHoctssM B JIII.  Ormmmmre  BiwsHue
HEPETYIIPHOCTEN Ha paciipocTpaHeHne SMB B JIT1?

11.40. Ormnmre SBIeHHE TpaHC(hOPMAI[HH COITPOTHRIICHHI B JIMHIH ITepelayH.

11.41. Ormimre MoBeAeHHE COMTPOTHRIEHNU A JIMHUH TIPH €€ KOPOTKOM 3aMBIKAHHH.

11.42. Ormimre 1oBeAeHHE COITPOTHRIEHU S PA3OMKHYTON JIMHUH.

11.43. JlaitTe onpejielieHHe CBOMCTRY YeTBEPTHBOTHOBOH TPaHC(HOPMAITHH.

11.44. Kak orpaxkeHusa SMB 0T Harpy3KH BIHUSIOT Ha XapakTepucTUku JII1?

11.45. IIpuBeaure MpUMEpPHI SKBUBAIEHTHBIX EMKOCTEN M MHIYKTUBHOCTEH B JIMHH SX.

11.46. Haitte onpenencHue AeKOMIIO3UILIMH, MaTPHI[aM pPacCesHH S U IIepeTadH.

11.47. Haiite onpepeneHue U oObsIcHUTE ocobeHHOCTH OMII crogueii OMB. Ilouemy
HEeXXKenaTeNbHO TOosBIIEHHE cTosuei OMB B mmHum?

11.48. Haitre onpeneneHue U ykaxure odnacts 3HaueHHi KCB u KBB.

11.49. Ormimre MeTOAUKY paGoTHl ¢ guarpaMmoil Cmurta — Bonbniepra.

12. O0beMHBIE PE3OHATOPHI.

12.1. Haitre onpeneneHre o0beMHOMY PE30HATOPY.

12.2. IlepeunicimiTe OCHOBHBIE THITHI OOBEMHBIX PE3OHATOPOB.

12.3. CpaBHuTE 00BEMHBI pe3oHaTOp ¢ LC-KOHTYPOM.

12.4. Kax ompezensgercs Zo0poTHOCTh 00beMHOTO pesoHaTopa’?

12.5. HazoBuTE OCHOBHBIE ITapaMeTPhl OOBEMHBIX PE3OHATOPOB.

12.6. UeM Harpy)eHHast JOOPOTHOCTE OTIIMYAETCS OT COOCTBEHHOM?

12.7. Kaxue crioco6s1 BO30OYKAEHNS OOBEMHBIX PE30HATOPOB BaM M3BECTHEI?

12.8. Ha3oBUTE OCHOBHBIE THITHI OTKPHITHIX PE3OHATOPOB.

12.9. Kax HaxarmBaeTcs SHEPTUS B OTKPHITHIX Pe3oHaTOpax?

12.10. Kak orpeaensrorcs pe3oHaHCHbIE YacTOThI 00BEMHBIX Pe30HATOPOB?

12.11. Kaxne ocoGeHHOCTH MMEIOT (peppHTOBBIE Pe3OHATOPHI?

12.12. Kax u3 peryinspHoit JIHHE MOXKHO cleIaTh 00bEeMHBIH pe3oHaTOp?

5. Ilepevyenb OCHOBHOM M JONMOJHMTEJNLHON YUeOHOIM JMTepaTyYpPhI, He0OX0 MO
JJIS1 OCBOCHMA JUCIMILIMHBI (MOXYJIA).
5.1 OcHoBHAsI MTEpPATYPA:
1. AJl. Tpuropses OneKTpoiuHaMiKa H MHKPOBOIHOBas TexHHKa. YveOHuk - CIIG.:
Usnatenserso Jlaub, 2007 — 704c¢. https://e.lanbook.com/book/1 18

2. Bacumnmm WL.J. MuKpocTpyKTypa 5IeKTPOMAarHHTHOIO ITOJS, (H3HYECKIHe
BeIMYHHBL: YyeGHoe rocobue. — Apxanrenbscek: U CADY, 2014
3. [Tanacrox 1O.H., TTynosxkuH A.IT. OnexrpoMarHHTHEIE ITONS: YyeOHOoe IocobHe. —

Tam6oB: Msparenscreo GI'BOY BIIO «TT'TVY», 2012
4. Mypomues [1.10O. OnexrpoauHaMiKa H pacIipocTpaHeHHe PaJHOBOIH: YyeGHoe Mmocodue. —
Tam60B: Uspatemserso GI'BOY BIIO «TT'TY», 2012 https://e.lanbook.com/book/50680
5. Mypomuer M.IO., BemoycoB O.A. TexHmueckas dIEKTpOAMHAMUKa: Y4eGHOe Imocobue. —
Tam6os: Usnarenscreo GI'BOY BIIO «TTTV», 2012 https://e.lanbook.com/book/50680
5.2 Jlono/IHUT eJIbHAS JMTEpaTypa.

1. B.B. 3amopoxen, H.A. SIkoBeHko. BOMTHOBbIE ITPOLECCHI M KBAHTOBas paanodusHKa.
JlaBopaTopHblii npakTHkyM. oryieHo MunncrepersoMm oOpaszopaHus PP B KayecTse
y4eOHOro IOCOGHA I CTYAEHTOB BBICINHMX YYeOHBIX 3aBEIEHHH, O0y4aroIixcs II0
HarnpapiaeHnio Ousnka H crelpampbHocTedl Dusnka. OH3MKA U TeXHHKa OIITHYECKOMH
ces3u. KpacHomap. 2001. — 172c.

2. QampxoBckuit O.M. TexHmueckas snexkrpoaumHamuka: yyeOHuk. — ClIb.: Jlams 2009
https://e.Janbook.com/book/403



3. PagnomsmeputrenmpHasa armaparypa CBY u KBY. VYsmoBag M 3memMeHTHasg Oasbl.
KonnexrusHast MoHorpadus / Iox pex. A. M. Kynpsmiesa. - M.: Pagnorexauka, 2007.
—208 c.

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

5. barsirun B.B. CO0opHHK 33724 110 3JIEKTPOJUHAMHUKE U CIIELIHATIBHON TEOPHH
OTHOCHTENBHOCTH: YyeOHoe rocobue. — CIIB.: Jlans 2010
https://e.Janbook.com/book/544

6. IIumenos [O. B. JIuHelHag MakpocKoImMyecKas AEKTPOAUHaMIKa. BBOIHEII Kype JUTd
pagroU3HKOB 1 HHXKeHePOB: yuebHoe rmocobue. — Jlomronpyausii: Uatemnext 2008

7. A.B. Bonofibxo. ONeKTPOMarHUTHBIE IO M BOIHBL. YU. ITOCOOHE B 2-X YacTsx/
Boponex., MexayHap. MH-T. KOMITBIOT. TexHoiorun 2008.
8. Joxypurnekmii K. B, MUHHATIOpHBIE KOaKCHAIIbHBIE PaIHOKOMITOHEHTHI UL

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

9. Yepuyinenko A.M. KoHcrpyuposanue skpaHoB u CBY ycrporicts. M., Poauo u
cBs3b. 1990. — 352c¢.

10. IOI1. I'puniie 1 ap. PaguorexHuyeckue cucremsl. M., Beictr k. 1990. — 496¢,

11. I'.H, Becenos u ap. MuxpoanekrpoHHsie yerpoiictea CBY, M,, Beicur. 1. 1988.
—280c,

12, I'misgenOypr B.B., Mumiep M. A, COOpHUK 3aj1ay 110 AIEKTPOIHHAMIKE: yueOHOe
nocobue, — M.: ®usmarmir 2001

13. B.B., 3anopoxen, B.A, Huxutun, H.A. SIxoBeHko, OCHOBBI pagro(HU3HIecKIX
MeToAOB HccnenoBaHuii. JIaG. PaGorsl. 4.1. KpacHozmap. 1998. — 80c.
14. B.B. 3anopoxen, B.A. Huxurnu, HA. SIkoerxo. OCHOBH pagro(H3HUIecKIX

MeTonoB HecnenoBanuii. JIaG. PaGorsl. 4.2. KpacHoxmap. 2000. — 55¢.

5.3. Ilepnoauueckue M3aaHMsA.

1. B Mupe Hayki.

2. Uspectusa BY3oB. Cepnst: Pagnodmsika.

3. UsBectrsa BY30B. Cepust: PagunosinekTpoHIKa.

4, UsBectus BY30B. Cepus: dusnxa.

5. Venexu pH3HUECKIX HayK.

6. Ousmxa. Pedeparmsreiii xypHan BUHUTH.

7. ONeKTPOMAarHHTHBIE BOIHAI H ANIEKTPOHHBIE CHCTEMBI.
8. DneKTpoHNKa.

9. Onexrponnka. Pedeparnsrsiii xypHan BUHUTH.
10. OnexTpoHnKa: Hayka, TeXHOIOIUsI, OH3HEC.

6. Ilepeyennr  pecypcoB  HHQPOPMAUMOHHO-TEJNEKOMMYHUKAUMOHHON  CceTH
«MuTepHer», HEOOXOAMMBIX 1A OCBOCHMA AMCIHIIMHbI (MOXYJIS).

1. http://www.edu.ru/ (Egueoe OKHO ZoCTyIa K 06pa3oBaTebHBIM Pecypcam).

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

3. hutp://www.scientific.narod.ru/literature.htm (Karamor HayYHbIX pecypcoB)

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

5. http://www.ph4s.ru/books_tehnika.html (Paszgen «TexHmyeckue HayKu
(pazgHOTeXHHKa, PaAHOIIEKTPOHHKA, STEKTPOHNKA, CXEMOTEXHHKA, IIOTYITPOBOIHHKOBAS
SIEKTPOHNKA U Ap.» 06pa3oparenbHOro npoekra A.H. Bapruna «Dusnka, XHMHA, MaTeMaTHKa
CTYAEHTAM M IIKOITHHKAM» )

6. http://www.rsl.ru/ (Poccuiickast rocyapcTBeHHas OHOIHOTEKA)

7. http://www.nlr.ru/(Poccuiickas HallHoOHaIbHasI OHOIoTeKa )

8. htp://www.benran.ru/ (bubnnorexa PAH 110 ecTecTBEeHHBIM HayKam)




9. http://www.gpntb.ru/ (I'ocyzapcTBeHHas ITyOIHYHAA HayYHO-TeXHUYECKas
OHOImIoTEKa)

10. http://www .skrutka.ru/sk/tekst.php?id=19 (OnnaiiH pacueT 0GMOTOK
TpaHcpopmaTopa)

11. http://www.club155.rw/ (Kity6 155 — pazHooOpa3HbIe MaTEPHAIIBL T10
TIPOrPAMMHPOBAHHIO U CXEMOTEXHUKE)

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

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

14. http://www.adcomlogod.narod.ru (caliT HHTEPAKTHBHOM IMOAIEPKKH IIPOBEACHU A
1a00PaTOPHBIX U CAMOCTOSATEIBHBIX PaboT IO AUCIUIUINHE)

7. Merogu4yeckue YKA3aHHA I 00YYAIOMHUXCA IO OCBOCHHIO JMUCI{MILIHHbI

(Mo xyJist).
Ha camocrosarensHyo pabory cryaeHToB oTrBogurcs 40% BpeMeHH oOT oOmiei
TPYLOEMKOCTH  JHCIHILINHEL. CoIpOBOXKAECHUE CaMOCTOSTEILHOM PabOTEl  CTYAEHTOB

OPraHM30BaHO B CIEAYIOMIX (popMax:

CaMocrosrenbHas paboTa IIpH3BaHa 3aKpPerTh TeOPEeTHUECKHe 3HAHHS 1 IPaKTHYeCKHe
HAaBBIKM, IIOJIYYEHHbIE CTYAEHTaMM Ha JEKUMSIX, MPaKTHYECKHMX M JTaGOpaTOPHBIX 3aHATHSX.
KpomMe Toro, 4actb BpeMeHHM, OTIIYIIEHHOTO Ha CaMOCTOSTEIBHYIO Padory, ROMKHa OBITh
HCITOIb30BaAHA Ha OCBOEHHE TEOPETHYECKOro MaTepHasaa 10 AMCLMIUIHHE M Ha ITOATOTOBKY K
11a00oPaTOPHBIM 3aHITHAM.

CoITpoBOKIEHIE CaMOCTOSTENIBHON PaboThl CTYAEHTOB OPraHM30BaHO B CIIEAYIOIIMX
dopmax:

- BBITOJIHEHHE MOTIONHUTEILHBIX 3aHSTHIE B nadopaTopHbIX paGorax. I[lo mroram
BBITIOTHEHHMS KaXH0# 1abopaToOpHOI paboThl CTYAEHT COCTaBIISIET ITOAPOOHBI OTUET, OIMHPAsCh
Ha KOTOPBI NOMKEH B Oecefie ¢ IperogaBaTerieM IPOoJeMOHCTPHPOBATh 3HAHIE TEOPETHYECKOT0
M 5KCIIePUMEHTaJIBHOrO MarepHaia. [IpoBepka 3HaHII CTYAE€HTa OCHOBaHAa Ha KOHTPONBHBIX
BOIpOCax,

- BBITIOTTHEHHE JOMALIHMX 3aJaHUA Ha IPAKTHYECKIX 3aHATHSX,

- YCBOEHHe, IOITOJIHEeHHEe M BHHKaHHe B paszOHpaeMble pasaeibl IHCLIMITIMHBL ITPH
TTOMOLIH 3HAHHIA, TIOTTy4aeMbIX IIOCPEIACTBOM H3YUEeHHS PeKOMEHIYeMOIt THTepaTyphl,

- KOHCYIIbTALMH, OPTaHH30BaHHBIE AT Pa3bsICHEHH ITPOOIEMHBIX MOMEHTOB.

L. YpapHeHHa Makcpervia, I'paHHUHBIE YCIIOBHS UL BEKTOPOB JIEKTPOMAarHHTHOIO
TIONIA Ha TPaHHIlE pasfena JBYX cpel. DIEKTPOMarHHTHOE ITOJNe B IMOIAPH3YIOLIEHCS cpene M
peleHne ypaBHEeHUS BsBKOCTH. IIprmMepsl pelmeHms 3ajad SIeKTPOJHHAMHKK Ha TIpaHHIEe
pasziena ABYX Cpef. DNeKTpocTaTHYecKoe IIOoNe M AIEKTPHUYECKOoe IT0Jle B ITPOBOISILEH cpexe.
MarHuTHOE 11oj1e — 26 4acos;

2. ITepeMeHHOE SIEKTPOMATHHTHOE ITOJE. ONMEKTPOAMHAMIYECKHE ITOTEHIHABL.
OHeprus sMeKTPOMAarHUTHOro Ionsd. llepemMeHHOe SMEeKTPOMArHHTHOE IO B ITPOBOISILEH
cpeie M HIeanbHOM JMAIeKTpHKe. OOIHe BOIMPOCH! CBEPXBHICOKOYACTOTHBIX IT€PEHAOLIIX
nrHIi. PacripocTpaHeHne BIeKTPOMATHHTHBIX BOIH B IPSIMOYTOJIBHOM M KPYITIOM BOITHOBOZAX
— 22 yaca;

3. Samemumornie  cucrembl, OOIMMe CcBOMicTBA 3aMeIEHHBIX BOMH. Ilombie
PE30OHATOPBl M OINpejeNeHne HX IapamMeTpoB. OOHacTH NMPHMEHEHHS ITONBIX PE30HATOPOB H
3aMEJULIIOIINX CcHCTeM. Meroy SKBHBAIEHTHBIX CXEM MUl aHalH3a HEOLHOPOAHOCTEH B
BOIHOBOAAX. [ IpuMepsI pacyeTa HEOAHOPOJHOCTEHN - 46 YacoB;

4. KoaddmineHT orpakeHHs M CBOICTBA CTOSMHMX BOMH. MeTOABI COrTIacOBaHMA
Pa3MYHBIX KOHCTPYKIMI BIEKTPOAMHAMHYECKHX CHCTEM C BHEIMHUMH ITOABOSIIMH
BBICOKOYACTOTHBIMHM JIMHMSMH Iepefiad. MeToapl aHa3a CIOXHBIX CBEPXBBICOKOUACTOTHBIX
Lerneii. —42 yaca.



IIpuMepHbBIii epedeHb BOMPOCOB K HK3aMeHY M0 BCceMy KYPCY VISl CAMONPOBEPKH
CTY/IEHT OB.

1. Bo30yxkieHne U areKTpruiecKas IPOYHOCTh BOITHOBOAOB.

2. [TorepH B BOTHOBOAAX.

3. CTpyKTypa IO U 3ITIOPHI BOIHEL THIIA H o B IPSMOYTOIIBHOM BOJTHOBOJIE .

4 THITBI BOJIH B BOTHOBOJ[aX ITPSMOYTOJIBHOT'O ITOITEPEYHOT0 ceueHns. Kpurnieckas
JUTHA BOJIHEI.

5. CBOHCTBa JUCIIEPCHBIX BOH B MUKPOBOHOBBIX TIEPENAFOIINX JIMHUSX.

6. CTpyKTypa IO U SIIOPHI BOIHEIL THIIA Eg B KPyTIIoM BOIHOBOJIE.

7. CoOcTBeHHas U HarpyKeHHas JOOPOTHOCTH ITONIBIX PE30HATOPOB.

8. [lepenaya 3HEPIUA 110 BOIHOBOAAM. [IpOOUBHOE HaAIIPSDKEHHE.

9. THITBI KONMeOaHUH ITONBIX PE30HATOPOB U OGIIACTH UX IIPHMEHEHH .

10. OCHOBHEIE XapaKTEPUCTHKH 3aMeIIISIOIINX CHCTEM.

11. OO0mHe cBOICTRA 3aMeJIEHHBIX BOJIH.

12. PeltieHne BOTHOBOT'O YPaBHEHMS AL 3aMEITISIOIIUX CHCTEM.

13. CpoiicTBa IIPOCTPAHCTBEHHBIX TapMOHHUK B TIEPHOAMYECKUX 3aMeJISTIOIIIX
CHCTEMaX.

14. CBOHCTBA 3aMEJJIIOIIEN CHCTEMBI THITA «TPeOeHKa»,

15. CBoicTBa 3aMEITIOIEH CHCTEMBI THITA «CITHPAIIh».

16. Onexrpocrarnyeckoe 1ose. CKalsgpHBIM — ITOTEHIMAal. YpaBHEHHE UL
BBIYHCIIEHUS CKAJISIPHOTO TIOTEHIHANIA.

17. 3aKOHBI DNIEKTPOMATHHUTHOI'O TIONS B HMHTErpanbHONM H A} depeHIHaNbHOMN
dopme.

18. [TapaMeTpsI TONBIX Pe3oHaTOPoB. COOCTBEHHAS M HAT Py )KeHHas JOOPOTHOCTS.

19. OnexTpruyeckoe Iojie B IIPOBOASILEN cpeie. DHepris AIeKTPHYeCKOro ITOJIA.

20. [Tone B HECOBEPIIEHHBIX AUAIEKTPUKAX. Y PaBHEHHE BSI3KOCTH CPEIbI.

21. [IepeMeHHOE BTIEKTPOMarHUTHOE T1o11e. Teopema YMoBa-I[OMHHTHHTA.

22, [TepeMeHHOE AIEKTPOMATHUTHOE IT0TIe. OIEeKTPOMMHAMITUECKIE ITOT HI{HAIBL.

23. HeoxHOpOIHOCTH B BOIHOBOZAX M METO, HKBHBAIIEHTHBIX CXEM.

24. KoadduimeHT oTpaKeHHs H BOIIPOCH! COrTTaCOBAHHS BOITHOBOXOB.

25. CBoicTBa JUCTIEPCHAIX BOIH MHKPOBOIHOBBIX JIMHHIT IIepeaay.

26. MarHutHoe 1one. BeKTOPHBIT 1 CKaTISPHBIH ITOTE€HIIATbl MAaTHUTHOTO ITOJIS.

27.  llepemeHHOE BIIEKTPOMATHUTHOE II0NIE B ITPOBOASILEH Cpefie.

28.  IlepeMeHHOE BIEKTPOMATHHTHOE TTOJIE B HACATIBHOM JHATIEKTPHKE.

29.  KoaddrmmeHT orpakeHus i CBOHCTBA CTOSUMX BOJH.

30.  Tlepmommueckuie 3aMeIISTOIIIE CHCTEMBI. [IpocTpaHCTBEHHBIE TaPMOHHKH.

31.

8. Ilepeuenns HMHPOPMANUMOHHMBIX TEXHOJOIMH, UCMOIb3YeMbIX NPH OCYLECT BJIeHHH
00pa30BaTeJILHOrO Npouecca o AMCHHNJINHEe (MOIY.JII0).

1. OnepaiponHas cucreMa MS Windows 1 Linux,

2. GNU gemortaket mporpammsl CAITP Micro-Cap.

3. UHTerpupoBaHHOe OQHCHOE IIPHIIOKEHHE.

4. T1O pmns opraHM3aliii YIIPaBIIIEMOro 1 6€301acHOro JocTyra B MHTepHer.

5. GNU wn/mmu GNL mnakerel: CBOOOIZHO PpacIpOCTPAHSIEOINMECS ITPOrPaMMBI
mozenuposanusg CBY yerpoiicte MMANA, RFSimm99, smithchart.

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

7. 5MyJIATOP BEKTOPHOro aHammzaropa uerneit COM-apaiieep Bepcmm 1.2.16. (pupma
«MHWKPAH>»).

9. MartepuanbHo-TeXHHYECKAA 0a3a, HeodXoaMMasi I OCYLIECTBJIEHHA
00pPa30BaTEeJILHOI0 NPoLEeCcca o NMCIHIIIHE (MOYJII0)

MaTepHaJIBHO-TeXHHLIeCKOB ofecreueHie JHCIMUIUIHHEI

No Bux pabor
(MOZYTISI) M OCHAIEHHOCTh




JIEKIMOHHEBIE 3aHATHS

Aynuropua 209C, ocHallleHHAsI HHTEPAKTHBHBEIM ITPOEKTOPOM
U MarHUTHO-MAapKEPHOM JOCKOM.

CeMHHapcme 3aHATHA

Aynuropun 230C, 317C ocHallleHHbIE MarHUTHO-MapKEpPHOM
JTOCKOH

JlaGopaTopHBIE Jlabopatopus 205Ca, yKOMIUIEKTOBaHHas OOOPYAOBaHMEM

3AHATHA HEOOXOAMMBIM I ITPOBEAEHH I 1a00PaTOPHBIX PaboT

Kypcosoe Aynutopus 311C, ocHallleHHasE KOMITBIOTEPHONH TEXHHKOH €

IIPOEKTHPOBAHHE TIOJIKIIFOUEHHEM K ceTH MHTepHeT

['pyrmioBeie Aynuropus 311C, ocHallleHHasE KOMITBIOTEPHON TEXHHKOM €

(MHIUBH]YaJIbHEIE ) TIOJIKITFOUEHHEM K ceTH MHTepHeT

KOHCYIIBT al[HH

Texymuii  KOHTpPOIb, | Ayaguropusa 311C, ocHallleHHass KOMIIbIOTEPHON TEXHUKOH C

IIPOMEKYTOUHAS TIOJIKITIOUEHHEM K ceTH MHTepHeT

aTTecTalMs

CamMocTogTenbHas Aynuropus 311C, ocHaieHHas KOMITBIOTEPHOH TEXHHKOH ¢

paGora BO3MOXHOCTBIO  TOJKIIOYEHHSI K  ceTH  «MHTepHeT»,
IporpaMMON  SKPaHHOIO YBEIMYEHHS U OOecIieYeHHBII

IOCTYIIOM B DJIEKTPOHHYIO HH(OPMAIHOHHO-00Pa30BaTeIbHYIO
Cpeny YHHBEPCHTETA.




