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Paboyas mporpaMma nepecMoTpeHa, 00CykIeHa U 000peHa st
ucrnonderus B 2030-2031 yuebHOM roay Ha 3acenanuy Kadeapsl

IIpoMbInIeHHOM 1eKTPOHUKHI
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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1

Ienbto ocBOEHMS UCHUILIUHBL « DIEKTPOMATHUTHBIE TI0JI U BOJIHBD», 4aCTh 2 SIBISIETCS. OCBOCHUE CTYACHTAMU TEOPUHU
JNIEKTPOMATHUTHBIX BOJIH B HAIPABISIONINX CUCTEMAaX, OOBEMHBIX PE30HATOPAX, AHAIU3Y U3TyUCHHUS NEKTPOMArHUTHBIX
BOJIH X OCOOCHHOCTSIM HX PacHpOCTPAaHEHHUS B HAIPABIIAIOIIMX CHCTEMaX M CBOOOIHOM IIPOCTPAHCTBE, OCHOB Nepeaadn
MH(OPMAIIH C TTOMOIIBIO AIEKTPOMArHUTHBIX BOJH.

1.2

3agaun JUCHHIIINHBI:

13

1. d)OpMPIpOBaHI/Ie Hay4YHBIX Hpe,Z[CTaBHeHPII;II 0 MCXaHHU3Max U3JIYUYCHUA U paClIpOCTPAaHCHHUS 3JICKTPOMAariHMTHBIX BOJIH B
Pa3iIMYHBIX CPE€AaxX U HAIPABJIAIOMNX CUCTEMAX, (I)OpMI/IPOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 00 OJICKTPOJAMHAMHWYCCKUX ITPOIECCax B
HanmpaBJIAIOMINX CUCTEMAX U 00BEMHBIX pe30HaTOpax; N3y4€HUeC OCHOB I€peaavn I/IH(I)OpMaHI/II/I C MIOMOLIBIO
OJICKTPOMAarHUTHBIX BOJIH.

14

2. IOATOTOBKA M IPE/CTAaBIECHHE aHAIN3a HAyYHO-TeXHUUECKOH HH(OopMaIuY, IPUMEHEHNUE CTAaHIAPTHBIX MTaKeTOB
IIPUKJIAJHBIX IIPOrPAMM JJIsl MATEMAaTUYECKOIO MOJEINPOBAHHUS DJIEKTPOAMHAMUYECKUX IIPOLIECCOB, IPOBEIECHUE
9KCIIEPUMEHTOB I10 3alaHHOI METOAMKE, COCTABICHUE ONMCAHMsI IPOBOAUMBIX UCCIICIOBAaHUN U aHAJIU3 PE3YJIBTATOB B
COOTBETCTBUHU C TEXHUYECKUM 3aJaHUEM C UCIIOJIb30BAHUEM CTAHJAPTHBIX CPEACTB.

1.5

3. cucremMaTu3anys U 3aKpeIUIeHUE IPAKTUYECKUX HAaBBIKOB U YMEHMH I10 pacueTy 3JEKTPOMarHUTHBIX I0JIEH B
HAIpPaBJSIONIUX CHCTEMaX H 00bEMHBIX PE30HATOpaX, MoJIel 3IeMEeHTapHbBIX H3TydaTeael 1 IPOCTEHIINX HalpaBICHHBIX
AHTCHH.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazapen) OIL: | b1.B

2.1

TpeﬁOBaHHﬂ K l'lpe)_IBapl/lTeJ'leOﬁ moaroToBKe 06yqammer00ﬂ:

2.1.1

WHdopmaIonHbIe TEXHOIOTHA

2.1.2

TBepaoTenbHas IEKTPOHUKA

2.13

TexHomornueckue IpoHeCChl HAHOIJICKTPOHHUKH

2.14

Hudposast 06paboTka CUTHATIOB B JICKTPOHHBIX YCTPOHCTBAX

2.2

JucuunanHbl (MOIYJIN) M NPAKTUKH, 115 KOTOPBIX OCBOEHHE JAHHON THCHUIIHHBI (MOXYJIsI) HEOOXOMMMO KAK
npeaecTBYOIIee:

2.2.1

JlazepHble U BOJOKOHHO-ONTHYECKHUE YCTPOHUCTBA

222

MHUKpPOBOJIHOBBIE TPUOOPHI U YCTPOHCTBA

223

HayuHo-uccnenoBaTenbckas IpakTHUKa

224

OIeKTPOHHBIE 1 HOHHBIE TIPHOOPEI

225

DIIeKTPOHHEIE YCTPOICTBa 0TOOpaskeHUsT HHPOPMAITIH

226

SHGKTpOHHBIe LHECTIU U CUT'HAJIbI

227

DIIeMEHTBI SHCKTpOHHOﬁ TCXHUKHU

228

BrIinonHeHne U 3amuTa BeITyCKHOW KBANU(UKAIIMOHHOW PaboThI

229

J'[a3epH1>1e TEXHOJIOTUU B IIPOMBIIIIJIECHHOCTH

2.2.10

Miukpornporneccopsl B 3J€KTPOHHBIX yCTpOHCTBaxX

2.2.11

HpeL[I[I/IHJ'IOMHaf{ IMpaKTUKa

2212

HpOI/IBBOHCTBeHHaH IMpaKTUKa

2213

CBeTOBBIC TEXHOJOTUU

2.2.14

MHuKpoIpoIecCOpHBIE CUCTEMBI cO0pa 1 00paOOTKH JaHHBIX

2.2.15

HpI/ICMHI/IKI/I ONTUYCCKOI'O U3ITYUCHUA

2.2.16

Macc - cneKTpoMeTpus B OpraHU4eCKON XUMHUH

2.2.17

CoBpemennsbie Texaonorndi MEMS komnoHeHTOB

3. KOMIIETEHIUH OBYYAIOLIIET'OCSA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCIHUIIJINHBI

(MOJLYJIST)

nK-1:

CnocobeH cTpouTh pu3HYecKne H MaTeMaTHIeCKHe MO/eJIH TPUOOPOB, CXeM, YCTPOICTB M YCTAHOBOK YJIeKTPOHNKH

W HAHOYJICKTPOHUKH PA3JIHIHOI'0 q)yHKHHOHaJ’lBHOFO HasHaA4YCHUs, UCTIOJIb30BATH CTAHJAAPTHLIC IPOrpaMMHBbI€ CPEICTBA

HUX KOMIIBIOTEPHOIro MOJA€JIMPOBAHUA U IIPOBOIUTH aHAJIU3 PE3yJbTATOB

ITK-1.1. IIpoBoauT MOEJTUPOBAHUE H HCCIeT0BAHUA (PYHKIMOHATBHBIX, CTATHYECKUX, JTMHAMUYECKUX, BpeMEeHHBIX,
YACTOTHBIX XapPaKTePHCTHK NMPUOOPOB, CXEM, YCTPOICTB U YCTAHOBOK JI€KTPOHUKA M HAHOYJIEKTPOHUKH PA3IHYHOTO
(pyHKINOHAILHOTO HA3HAYEHUS




3HaThL

OCHOBHBIC 3aKOHBI KJIACCHYECKOI 1 0COOCHHOCTH COBPEMEHHOW HAYYHON KapTHHBI MUpA /IS [[CJICHAIPABICHHOIO MIOUCKA HOBBIX
3HaHUHN U yMEHUH B chepe Oyayieii mpodeCCHOHANBHON e TeTbHOCTH.

YMmeThb

aHAJIM3UPOBATh U BBIACIATH TO HOBOE, YTO MMO3BOJISICT BBICTPAMBATD a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO KapTHHY
Mupa.

Baanernb

AHATM3UPOBATh (PU3UUECKYIO CYIIHOCTH MPOIECCOB IPH PACHPOCTPAHCHHUH 3JICKTPOMATHUTHBIX BOJH B CPe/iax, 00JIaIaroInX
Pa3IHYHBIMHA 3JICKTPUYCCKMMHU M MATHUTHBIMU CBOMCTBAMI;, HATIPABILIOIIMX CUCTEMAaX U OOBEMHBIX PE30HATOpAX, B TOM YHUCIIC IPU
WCTIOJIE30BaHUM WX B PA3IUYHBIX MPUOOPax dJIEKTPOHHON TEXHUKH, aalTHPOBATh COBPEMEHHBIC METOJIBI pacdyeTa JaHHBIX MPO-IIECCOB
K TTOTPEOHOCTSIM DJIEKTPOHUKH M HAHODJIEKTPOHUKH.

IIK-2: CnocofeH aHAJIM3UPOBATh, CHCTEMATU3HPOBATh U 000011aTh pe3y/bTaThl HCCJIe10BaHUIl IPpUOOPOB, cXeM,
YCTPOIICTB H YCTAHOBOK 1eKTPOHMKH M HAHOJICKTPOHUKHU PA3JUYHOro GyHKIHMOHATBLHOIO Ha3HAYCHHS

IK-2.1. AHaau3upyeT HAY4YHbIE JaHHbIe, Pe3yJbTaThl IKCIIEPUMEHTOB 1 HAOII0/1eHMIA

3HarThb

COBPEMEHHBIC MapaJUTrMbl U IPOOJIEMBI B 00JIACTH pacyeTa U aHAIN3a JIEKTPOMATHUTHBIX TIOJICH, JIEKTPOIUHAMUYECCKUX MIPOLIECCOB B
HaTPaBJIAIONINX CHCTEMAaX, TPOIIECCOB M3IYyUCHHS U PACIPOCTPAHCHHUS DIICKTPOMATHUTHBIX BOJIH, OCOOCHHOCTH COBPEMEHHOTO 3Tamna
pasBUTHSA HAaYKH 00 JJIEKTPO-TUHAMUYECKAX CHCTEMAaX M MPOIECCax U MPAKTHKU WX MPUMEHCHUSI.

YMmeTh

AHAJHM3UPOBATh (PU3UYECKYIO CYIIHOCTH IPOLECCOB IPH PACHPOCTPAHECHHUH 3JICKTPOMATHUTHBIX BOJIH B CpeliaX, 00JIagaromnx
Pa3IMIHBIMH DJICKTPUICCKAMH ¥ MATHUTHBIMH CBOWCTBAMM; HATIPABJISIONINX CHCTEMaxX M 00BEMHBIX PE30HATOPAX, B TOM YHCIIC MIPH
WCTIOJIE30BaHUM WX B PA3IUYHBIX MPUOOPax dIEKTPOHHON TEXHUKH, aalTHPOBATh COBPEMEHHBIE METO/IB pacuyeTa JaHHBIX MPO-IIECCOB
K HOTPEOHOCTSM 3JIEKTPOHUKH M HAHOIIICKTPOHUKU

Baanerhb

METO/IaMH TIPUMEHEHHSI COOTBETCTBYIONIECTO (PH3MKO-MAaTEeMaTHUECKOTO armapara /Uil pacueTa U aHajIu3a JIeKTPOMAarHUTHBIX TIOJIEH,
MPOIIECCOB U3NYUYECHHUS M PACTIPOCTPAHEHUS IIEKTPOMArHUTHBIX BOJTH.

IIK-2.2. CucremaTusnpyer u 000011aeT pe3y/IbTaThl HCCIEI0BAHUN NPUOOPOB, CXeM, YCTPOHCTB H YCTAHOBOK 3JICKTPOHUKH
U HAHO3/1eKTPOHMKH PAa3THYHOro (yHKIHOHAIBLHOIO HA3HAYEHMS], MPEACTABJISIET MATEPHAJIbI B BU/e HAYYHBIX 0TYETOB,
ny0JauKaumii, mpe3eHTanuii

3HaTh

METO/IbI TIONCKA 1 aHAJIM3a HAyYHO-TEXHUIECKOW HH(OPMAIIMU B 00JIACTH MCCIIEIOBAHUS SJIEKTPOMArHUTHBIX MOJIEH U BOJTHOBBIX
MPOLIECCOB C UCTOIB30BAHIEM COBPEMEHHBIX IPUOOPOB M YCTPOICTB.

YMeThb

CaMOCTOSITEIIFHO OCYIIECTBIISITH MOUCK MHPOPMAIIMH O COBPEMEHHBIX CIIOCO0aX MCCIICOBAHMS IIEKTPOMATHUTHBIX TIOJIEH M BOJTHOBBIX
MIPOIIECCOB C UCTIOIB30BAHIEM COBPEMEHHBIX IPUOOPOB M YCTPOMCTB.

Baagernp

Metonmamu paboThI ¢ y4eOHOW, HAYYHOU JIUTEPATYPOH, MyOIUKAIIUSIMH B HAYYHBIX )KypHAJIaX U CETH HHTEPHET B 00J1aCTH
AJIEKTPOMATHUTHBIX TTOJIEH M BOTHOBBIX MPOIIECCOB C MCIIOIB30BAaHHEM COBPEMEHHBIX TIPHOOPOB M YCTPOMCTB, CIIOCOOaMHU
OCMBICJICHUS M KPUTHYECKOTO aHajIi3a HayyHO! HH(OpMalLny.

IIK-3: Cnocoben pa3paGaTLlBaTb 1 AaHAJIU3UPOBATDH TEXHOJOIMYECKHUE MMPOLECCHI U3IOTOBJIECHUA YCTpoﬁCTB 1 YCTAHOBOK
JICKTPOHUKH U HAHOJICKTPOHUKHA PA3JIUYHOI0 (l)yHKI.[I/lOHaJIBHOFO Ha3HaAYCHUSA

IIK-3.2. [IpoBoauT aHATN3 TEXHHYECKUX TPEOOBAHUI, IPEXbABIIEMBIX K H3IEJIUAM YIeKTPOHHKH H HAHOYJIEKTPOHUKH
PA3IMYHOTO (PYHKIMOHAIHHOTO HA3HAYECHHUS

3HaTh

WHHOBAIIMOHHBIC W BapUATHBHBIC KOHIICTIIIH, MOJICITH, TEXHOJIOTHU U TPUEMbI 00pabOTKH U TPEICTABICHHSI SKCIIEPUMEHTAIBHBIX
JTaHHBIX.

YMeThb

MIPUMEHSITH Ha MPAKTHKE OCHOBHBIC ITPHEMBI U TIPOTPAMMHBIEC CPEICTBA 00Pa0OTKH ¥ MPEJICTABICHUS JAHHBIX B COOTBETCTBHH C
MOCTABICHHON 3a/1a4yell aHaIM3a U pacuyera dJeKTPOMArHUTHBIX MPOIECCOB B PA3IMYHBIX CPElaX W HAMPABISIOMINX CUCTEMaX,
AQHAJIM3UPOBAThH PE3YJIBTATHl PACUETOB U OOOCHOBBIBATH MOIYUYEHHBIE BHIBOIBI.

Baagers

OCHOBHBIMH TTpHeMaMH 00paOOTKH M MPENICTABICHUS YKCTIEPUMEHTAIBHBIX JTAHHBIX.

B pe3yiabTaTte 0ocBOeHUS JMCUMILIMHBI (MOYJI51) 00yUaroUIuiics 10/KeH

3.1|3unars:

3.1.1 | oposiBnenus:, (U3NYECKYIO CYTh M MaTEMAaTUUECKHE MOJIENIH SIBJICHUI DJIEKTPOMAarHeTH3Ma, U3JIyUYeHUs U

& 2
pacnpocTpaHeHuUs JIEKTPOMArHUTHBIX BOJIH; CXEMBbI 9KCIIEPUMEHTOB [T UX AEMOHCTPAIMH, IPaBHiIa IPOBEACHUS
U3MEpPEHU 3JIEKTPOMArHUTHBIX MOJIEH U BOJIH.

3.2 Ymern:

3.2.1 peuaTb 0a3oBEIC 3aJa4M B IIpCaciiax MaTc€puaia Kypca, moJib30BaTbCA TUIIOBBIMHA an6opaMH JJI1 U3MCPCHUA
OJICKTPOMArHUTHBIX TIOJICH U CIICKTPAJIbHOI'O aHajJIn3a, IIPOU3BOANUTH COOTBECTCTBYIOIINE U3MCPCHUSA.

3.3 Baagern:




3.3.1

HaBBIKAMH ITPOBEICHUS YKCIICPUMEHTOB B 00JIACTH AIIEKTPOMArHETU3Ma, H3IYICHUS U PacIpOCTPaHECHHS
JNIeKTPOMArHUTHBIX BOJIH, HaBBIKAMU pabOTBI C IUTEPATYPOi U HHTEPHET HCTOYHUKAMHU.

4. CTPYKTYPA U COJEPKAHUE JUCHUILINHBI (MOIYJIS)

Kon HanmeHnoBaHnue pa3genoB u Tem /Buj 3aHaTtus/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHS Kype 1070 KOHTPOJISt
Paznea 1. [lepexaua nndopmanum ¢ NoMouIbI0
3J1eKTPOMATHUTHBIX BOJIH. DJIEMEHThI TCOPUH
3/1eKTPHYeCKHX CUTHAJIOB.
1.1 BpemenHoe 1 crieKTpabHOe MpeCTaBIeHNe 6 0
curHanoB. CreKkTpanbHoe IpeICTaBIeHHE
NIEPUOIUYECKUX HETAPMOHUYECKUX CUTHAJIOB.
IIpeobpa3zoBanue Oypse. /Tema/
1.2 /Jex/ 6 2 IK-3.2-3 JI1.4 J11.5 3ager
IK-3.2-y JI1.1 J11.6
I1K-3.2-B JI1.2
IK-1.1-3 JI1.3J12.5
IK-1.1-y J12.1 J12.7
I1K-1.1-B J12.4J12.2
IK-2.1-3 J12.3 JI2.6
IK-2.1-y JI2.8]13.1
I1K-2.1-B JI3.2J13.3
[1K-2.2-3
MK-2.2-y
[1K-2.2-B
13 /Cp/ 6 4 I1K-3.2-3 JI1.4 J11.5 3ager
[1K-3.2-Y JI1.1 JI1.6
[1K-3.2-B J1.2
IK-1.1-3 JI1.3J12.5
IK-1.1-y J12.1 J12.7
IK-1.1-B J12.4 J12.2
IK-2.1-3 J12.3 J12.6
IK-2.1-y JI2.8J13.1
I1K-2.1-B JI3.2JI3.3
IK-2.2-3
IK-2.2-y
I1K-2.2-B
1.4 CreKTpsl MPOCTEHIINX MEPHUOANUESCKUX CUTHAJIOB. 6 0
IloHsATHE MPAKTUYECKON IIUPUHBI CIIEKTPA.
CrexTp HeepUOANIECKOro curuana. Murerpan
Oypeoe. [lonsTue cnekrpanbHON
wrotHocTH. /Tema/
1.5 /JTex/ 6 2 I1K-3.2-3 JI1.4 JI1.5 3auer
IK-3.2-y JI1.1 J11.6
I1K-3.2-B JI1.2
IK-1.1-3 JI1.3J12.5
MK-1.1-y JI2.1 J12.7
IIK-1.1-B J12.4J12.2
IK-2.1-3 J12.3J12.6
IK-2.1-y JI2.8J13.1
[IK-2.1-B JI3.2J13.3
I1K-2.2-3
[1K-2.2-Y
[1K-2.2-B
1.6 /Cp/ 6 4 IK-3.2-3 JI1.4 JI1.5 3ager
IK-3.2-y JI1.1 J11.6
I1K-3.2-B J1.2
IK-1.1-3 JI1.3J12.5
IK-1.1-y J12.1 J12.7
I1K-1.1-B J12.4J12.2
IK-2.1-3 J12.3 J12.6
IK-2.1-y J12.8J13.1
[IK-2.1-B JI3.2J13.3
IK-2.2-3
IK-2.2-y

[1K-2.2-B




1.7

Monynauus cursanos. Buasl Mogynsanuu;
nemoyisitusi. CreKTphl CUTHAJIOB MPU
Ppa3MYHBIX BHAaX MoIymsiun. /Tema/

1.8 /JTex/ I1K-3.2-3 JI1.4 J11.5 3ager
[K-3.2-y JI1.1 J11.6
I1K-3.2-B J1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y JI2.1 J12.7
IIK-1.1-B J2.4J12.2
[1K-2.1-3 JI2.3 J12.6
K-2.1-y JI2.8J13.1
IIK-2.1-B JI3.2JI3.3
[1K-2.2-3
[K-2.2-y
I1K-2.2-B
1.9 CIieKTphl CUTHAJIOB MIPH PAa3IUYHBIX BUIAX MK-3.2-3 JI1.4 JI1.5 3auer
mMoxysituu /J1a6/ I1K-3.2-Y JI1.1 J11.6
I1K-3.2-B JI1.2
MK-1.1-3 JI1.3J12.5
M[K-1.1-y JI2.1 J12.7
IK-1.1-B J12.4J12.2
IK-2.1-3 J12.3 J12.6
K-2.1-y JI2.8713.1
IIK-2.1-B JI3.2JI3.3
[1K-2.2-3
[K-2.2-y
I1IK-2.2-B
1.10 /Cp/ [1K-3.2-3 JI1.4 J11.5 3auer
[IK-3.2-y JI1.1 JI1.6
IK-3.2-B JI1.2
MK-1.1-3 JI1.3J12.5
[K-1.1-y JI2.1 J12.7
IK-1.1-B J2.4J12.2
MK-2.1-3 J12.3 J12.6
[K-2.1-y JI2.8J13.1
I1K-2.1-B JI3.2JI3.3
[K-2.2-3
[K-2.2-y
I1K-2.2-B
Pa3nen 2. HanmpaBisiemble 3JIeKTPOMATHUTHBIE
BOJTHBI
2.1 Hamnpasnsromue cucremsl. YacTOTHBIE TUana30HbI
Y THIIBI HATIPABJISIEMBIX BOJH. BOJIHBI B
MIPSIMOYTOJILHOM BOJTHOBOJE. Y CIIOBUS
pactipoCcTpaHeHUsI, KpUTHYESCKas JJTUHA BOJHEI,
(ha3zoBast CKOPOCTH | JJTMHA BOJTHBI B
BostHOBOIE. /Tema/
2.2 /Jex/ I1K-3.2-3 JI1.4 J11.5 3auer
[IK-3.2-y JI1.1 J11.6
I1K-3.2-B JI1.2
MK-1.1-3 JI1.3J12.5
[K-1.1-y JI2.1 J12.7
IK-1.1-B J2.4J12.2
MK-2.1-3 J12.3 J12.6
[K-2.1-y JI2.8J13.1
I1K-2.1-B JI3.2JI3.3
MK-2.2-3
[K-2.2-y

I1K-2.2-B




2.3 /J1a6/ [K-3.2-3 JI1.4 J11.5 3auer
IK-3.2-y JI1.1J11.6
I1K-3.2-B JI1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1 J712.7
IK-1.1-B J12.4712.2
IK-2.1-3 J12.3J12.6
[K-2.1-y J12.8J13.1
[1K-2.1-B JI3.2J13.3
[1K-2.2-3
MK-2.2-y
IIK-2.2-B
2.4 /Cp/ I1K-3.2-3 JI1.4 JI1.5 3auer
IK-3.2-y JI1.1J11.6
[1K-3.2-B Jq1.2
IK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1J12.7
IK-1.1-B J12.4712.2
MK-2.1-3 J12.3J12.6
IK-2.1-y J12.8J13.1
IK-2.1-B JI3.2J13.3
IK-2.2-3
IK-2.2-y
I1K-2.2-B
2.5 O0nemHbIe pe3oHaTopsl. CBOWCTBA TONEH
pe3oHaTopoB. Bo30ykneHue BOIH B BOTHOBOJAX U
pe3onaropax. /Tema/
2.6 /JTex/ I1K-3.2-3 JI1.4J11.5 3aver
IK-3.2-y JI1.1J11.6
I1K-3.2-B J1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1 J712.7
IK-1.1-B J12.4712.2
MK-2.1-3 J12.3 J12.6
IK-2.1-y J12.8J13.1
I1K-2.1-B JI3.2J13.3
IK-2.2-3
[K-2.2-y
I1K-2.2-B
2.7 /Cp/ I1K-3.2-3 JI1.4 JI1.5 3auer
IK-3.2-y JI1.1J11.6
[1K-3.2-B J1.2
IK-1.1-3 JI1.3J12.5
IK-1.1-y J12.1J12.7
IK-1.1-B J12.4712.2
MK-2.1-3 J12.3 J12.6
MK-2.1-y J12.8J13.1
I1K-2.1-B JI3.2J13.3
IK-2.2-3
IK-2.2-y
I1K-2.2-B
Paznen 3. U3nydeHue 3J1eKTPOMATHUTHBIX BOJIH
3.1 Heonnoponusie ypaBHeHuss MakcBesa (1ist

obJracTei, comeprKalux HCTOUHHKH JJIEKTPO-
MarHuTHOTO 1ojsi). HeomHOpoHbIE BOTHOBBIC
ypaBHEHHS. DIIEKTPOTUHAMUIECKIE
noreHnuainsl. /Tema/




32 /JTex/ [K-3.2-3 JI1.4 J11.5 3auer
IK-3.2-y JI1.1J11.6
I1K-3.2-B JI1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1 J712.7
IK-1.1-B J12.4712.2
MK-2.1-3 JI2.3 J12.6
[K-2.1-y J12.8J13.1
[1K-2.1-B JI3.2J13.3
I1K-2.2-3
[K-2.2-y
IIK-2.2-B
33 /Cp/ I1K-3.2-3 JI1.4 JI1.5 3auer
[1K-3.2-y JI1.1 J11.6
I1K-3.2-B Jq1.2
IK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1J12.7
IK-1.1-B J2.4J12.2
MK-2.1-3 JI2.3 J12.6
IK-2.1-y J12.8J13.1
IK-2.1-B JI3.2J13.3
MK-2.2-3
IK-2.2-y
I1K-2.2-B
34 DNeMEeHTapHBIN AIIEKTPUUECKUN U3ITydaTellb.
Hunons ['epua. CTpykTypa mosnst 371eMEeHTapHOTO
aeKTpuYecKoro nznydarens. OcoOeHHOCTH MO
9JIEMEHTAPHOI0 M3JIy4aTessl B ONMKHEH 30HE,
naneHel 30He. /Tema/
3.5 /JTex/ IK-3.2-3 JI1.4 J11.5 3auer
[K-3.2-y JI1.1 J11.6
I1K-3.2-B J1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y JI2.1 J12.7
IIK-1.1-B J12.4712.2
IK-2.1-3 J12.3J12.6
K-2.1-y JI2.8713.1
IIK-2.1-B JI3.2J13.3
I1K-2.2-3
[K-2.2-y
I1K-2.2-B
3.6 /J1a6/ MK-3.2-3 JI1.4 J11.5 3auer
IK-3.2-y JI1.1J11.6
I1K-3.2-B J1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y JI2.1 J12.7
I1K-1.1-B J12.4712.2
IK-2.1-3 JI2.3 J12.6
K-2.1-y JI2.8713.1
IIK-2.1-B JI3.2J13.3
[1K-2.2-3
[K-2.2-y
I1K-2.2-B
3.7 /Cp/ I1K-3.2-3 JI1.4J11.5 3aver
IK-3.2-y JI1.1J11.6
IK-3.2-B JI1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1 J712.7
IK-1.1-B J2.4J12.2
MK-2.1-3 JI2.3 J12.6
IK-2.1-y J12.8J13.1
I1K-2.1-B JI3.2J13.3
[K-2.2-3
[K-2.2-y

I1K-2.2-B




3.8

OcCHOBHBIE ITapaMeTPHI, XapaKTEePU3YIOIINe
3JIEMEHTAPHBII NIEKTPUUECKUN H3ITydaTelb.
JmarpaMma HaIpaBIeHHOCTH. MOIITHOCTD U
COIPOTHBIICHUE U3ITyUCHNUS, KOIPPUITHEHT
HanpaBieHHOro JeiictBus. /Tema/

39 /JTex/ [1K-3.2-3 JI1.4 JI1.5 3ayer
IK-3.2-y JI1.1 JI1.6
[1K-3.2-B J1.2
IK-1.1-3 JI1.3J12.5
[K-1.1-y JI2.1 J12.7
IK-1.1-B J12.4712.2
IK-2.1-3 J12.3J12.6
[K-2.1-y JI2.8J13.1
I1K-2.1-B JI3.2JI3.3
IK-2.2-3
[IK-2.2-y
I1K-2.2-B
3.10 /Cp/ [1K-3.2-3 JI1.4 JI1.5 3auer
IK-3.2-y JI1.1 JI1.6
IIK-3.2-B JI1.2
IK-1.1-3 JI1.3J12.5
MK-1.1-y JI2.1 J12.7
[IK-1.1-B J12.4712.2
[K-2.1-3 JI2.3 J12.6
[K-2.1-y JI2.8J13.1
[IK-2.1-B JI3.2JI3.3
I1K-2.2-3
[1K-2.2-y
I1K-2.2-B
3.11 DreMeHTapHbIH U3IydaTeNnb B pEKUME IpUeMa.
CornacoBaHue IPHEMHOM U IIepefarolel aHTCHH
o nojsipuzanuu. Jlemma Jlopenua. ¥Ycnosue
BBIJICTICHUS] MAKCHMAaJIGHOIM MOIITHOCTH B Ha-
rpy3Ke NPUEMHOU aHTEHHBI. DJIEMEHTAPHBII
MarHUTHBIN W3TydaTenb. DIeMeHTapHas paMouHast
aHTEHHa.
/Tema/
3.12 /JTex/ I1K-3.2-3 JI1.4 JI1.5 3auer
[K-3.2-y JI1.1 J11.6
I1K-3.2-B JI1.2
IK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1 J12.7
IIK-1.1-B J2.4J12.2
[K-2.1-3 JI2.3 J12.6
IK-2.1-y JI2.8713.1
[IK-2.1-B JI3.2JI3.3
[1K-2.2-3
IK-2.2-y
[1K-2.2-B
3.13 /Cp/ IK-3.2-3 JI1.4 J11.5 3ager
[1K-3.2-y JI1.1 J11.6
I1K-3.2-B J1.2
IK-1.1-3 JI1.3J12.5
MK-1.1-y JI2.1 J12.7
IK-1.1-B J12.4 J12.2
IK-2.1-3 JI2.3 J12.6
K-2.1-y JI2.8]13.1
I1K-2.1-B JI3.2JI3.3
[1K-2.2-3
IK-2.2-y
IIK-2.2-B
3.14 Hamnpagsnennsie anTeHHb. Da3upoBaHHBIC

aHTEHHbIE pereTk. XapakTepucTuku OAP.

/Tema/




3.15 /Jex/ [K-3.2-3 JI1.4 J11.5 3auer
IK-3.2-y JI1.1J11.6
I1K-3.2-B JI1.2
MK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1 J712.7
IK-1.1-B J12.4712.2
MK-2.1-3 J12.3J12.6
[K-2.1-y JI2.8713.1
[1K-2.1-B JI3.2J13.3
[1K-2.2-3
MK-2.2-y
IIK-2.2-B
3.16 /J1a6/ I1K-3.2-3 JI1.4 J11.5 3aver
IK-3.2-y JI1.1J11.6
[1K-3.2-B Jq1.2
IK-1.1-3 JI1.3J12.5
MK-1.1-y J12.1J12.7
IK-1.1-B J12.4712.2
MK-2.1-3 J12.3J12.6
IK-2.1-y J12.8J13.1
IK-2.1-B JI3.2J13.3
IK-2.2-3
IK-2.2-y
I1K-2.2-B
3.17 /Cp/ IK-3.2-3 JI1.4 J11.5 3ager
IK-3.2-y JI1.1J11.6
I1K-3.2-B 1.2
IK-1.1-3 JI1.3J12.5
IK-1.1-y J12.1J12.7
IIK-1.1-B J2.4J12.2
IK-2.1-3 J12.3 J12.6
IK-2.1-y J12.8J13.1
I1K-2.1-B JI3.2J13.3
[K-2.2-3
IK-2.2-y
I1K-2.2-B
Pa3nen 4. PacnpocTtpanenue
3/71eKTPOMATHUTHBIX BOJIH B CBOOOTHOM
MPOCTPAHCTBE
4.1 Kraccudukanus BOJH 10 IUana3oHaM 9acToT U
MeXaHH3MY pacrpoctpaHeHus. OcodoeHHOCTH
pacmipocTpaHeHUs BOIH PAa3TUYHBIX TUAMa30HOB.
Kpurepuii Penesi. O6nactb npocTpaHcTBa,
CYIIECTBEHHAS IIPH PACIIPOCTPaHCHUH
3JIEKTPOMArHUTHBIX BONH. [Ipuniun INolirenca-
@penens. 3oub1 Openens u OpayHrodepa.
IonsaTue o GyHkmu ocnadnenus. /Tema/
4.2 /JTex/ I1K-3.2-3 JI1.4 J11.5 3auer
IK-3.2-y JI1.1J11.6
I1K-3.2-B 1.2
IK-1.1-3 JI1.3J12.5
IK-1.1-y J12.1J12.7
IIK-1.1-B J2.4J12.2
IK-2.1-3 J12.3 J12.6
MK-2.1-y J12.8J13.1
I1K-2.1-B JI3.2J13.3
IK-2.2-3
IK-2.2-y

I1K-2.2-B




4.3 /Cp/ 6 4 [1K-3.2-3 JI1.4 JI1.5 3auer
[IK-3.2-Y JI1.1 JI1.6
I1K-3.2-B JI1.2
I1K-1.1-3 JI1.3J12.5
[IK-1.1-Y JI2.1 JI2.7
IIK-1.1-B J12.4 J12.2
I1K-2.1-3 J12.3 J12.6
[IK-2.1-Y JI12.8J13.1
I1K-2.1-B JI3.2 J13.3
[1K-2.2-3
[1K-2.2-Y
TIK-2.2-B

Paspnean S. IlpomeskyTouHas arTecTanust

5.1 Cnaua 3auera /Tema/ 6 0

5.2 /HKP/ 6 0,25 [1K-3.2-3 JI1.4 JI1.5 3auer
[1K-3.2-Y JI1.1 JI1.6
I1K-3.2-B JI1.2
I1K-1.1-3 JI1.3J12.5
[IK-1.1-Y JI2.1 J12.7
IIK-1.1-B J12.4 J12.2
I1K-2.1-3 J12.3 J12.6
[IK-2.1-Y JI12.8J13.1
IIK-2.1-B JI3.2 J13.3
[1K-2.2-3
[IK-2.2-Y
TIK-2.2-B

53 IToxroroBka k 3auery /Tema/ 6 0

54 /3auét/ 6 8,75 I1K-3.2-3 JI1.4 JI1.5 3auer
[IK-3.2-Y JI1.1 JI1.6
I1K-3.2-B JI1.2
TIK-1.1-3 JI1.3J12.5
I[K-1.1-y J12.1 J12.7
TIK-1.1-B J12.4J12.2
I1K-2.1-3 J12.3 J12.6
[IK-2.1-Y JI2.8J13.1
TIK-2.1-B JI3.2 J13.3
[1K-2.2-3
[1K-2.2-Y
T1IK-2.2-B

5. OHEHOYHBIE MATEPHAJIBI ITIO JUCHUIIIMHE (MO YJIIO)

OrneHOUHBIE MaTepUabl IPUBEICHBI B IPUIOKEHHH K paboueil mporpaMMe AUCLUILIHHGI (CM. JOKYMeHT "OLieHOYHbIe MaTepHabl
0 TUCIHUILTNHE "DIEeKTPOMarHuTHBIC TOJISt ¥ BOJIHBI 4.2")

6. YAEBHO-METOJUYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUITIJINHBI (MOIYJIA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHasi IUTEpPaTYypa

Ne ABTOPBI, COCTaBUTEITN 3arnaBue UsparensctBo, | KoaunuecTBo/
roJI Ha3BaHHE
9BC
JI1.1 | ®ununmnos B. B., DJeKTpUUYeCcKre U3MEPEHHS. DIIEKTPOMAarHUTHBIE 110JIS1 U BOJIHBI JIunenk: ,
3aBopoTHHii A. A., Junenxui https://e.lanbo
Munyk C. B. I'11Y, 2022, ok.com/book/
102 c. 317153
JI1.2 | ®anskoBckuii O. U. TexHuueckas 3JIeKTPOAMHAMUKA CaHkr- 978-5-8114-
[eTepOypr: 0980-8,
Jlans, 2022, https://e.lanbo
432 c. ok.com/book/

210371




No ABTOpBI, COCTaBUTEIH 3arnaBue UsnarensctBo, | KommuectBo/
ron Ha3BaHUE
3BC
JI1.3 | I'puropees A. 1. DJIEKTPOAMHAMHUKA : YICOHUK JIsI By30B CaHkT- 978-5-507-
[eTepOypr: 48525-3,
Jlans, 2024, https://e.lanbo
240 c. ok.com/book/
362747
JI1.4 |T'mmnuneBuy 1O. b. PannoTexHuyeckne ey U CUTHAITHL © ydeOHoe mocoone CeBacTonoib: s
Cenl'Y, 2020, [https://e.]lanbo
211 c. ok.com/book/
164926
JI1.5 |Koctun, M. C., DNEKTPOAMHAMUKA, PaTHOBOIIHOBBIC TIPOIIECCHI M TEXHOJIOTHH : Mockaa, 978-5-9729-
Spneikos, A. 1. y4ebHoe mocobue Bomnorna: 0594-2,
Wuodpa- https://www.i
Wmxenepus, prbookshop.r
2021, 316 c. u/114999.htm
1
JI1.6 |Manemmes, U. B., Briusaue BHEMTHUX BO3AEHCTBIN HA KBAHTOBO-MEXaHUIECKUE Pocrog-na- 978-5-9275-
[Mapmmna, H. B. MPOLIECCHI B MaTepuanax pagIuodIeKTPOHUKY : yueOHoe mocodue | Jony, 4259-8,
Taranpor: https://www.i
UznarensctBo | prbookshop.r
OxHOroO 1u/129090.htm
dbenepanbHoro |1
YHHUBEPCHTETA,
2022, 171 c.
6.1.2. lonoJiHNTEIbHASA JUTEPATYpa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, | Kommaectso/
rox Ha3BaHHUE
3bC
JI2.1 |T'ne6oBa T.A., DNEKTpOMarHUTHBIC TIOJISl ¥ BOJIHBI : Y4eOHOe 1mocooue Ps3anb: PUL] s
[umxoB A.A. PI'PTY, 2013, |https://elib.rsr
eu.ru/ebs/dow
nload/2156
JI2.2 | backakos C.1. PaguorexHuueckue ey U CUTHANBL : Y4e0. /I By30B M.:Bercurk., | 5-06-003843-
2003, 762c. 2,1
JI2.3 [Padmuxos P.A. BaeneHue B aHaI0roByI0 paguo3IeKTPOHUKY M.: benslii 978-5-905714
Betep, 2012, -11-5,1
384 c.
JI12.4 |T'onoposckuii U.C., PanuoTexHrYeCcKHe TSN U CUTHANBI : Y4e0.1mocobue i By30B M.:Paguo u 5-256-01068-
Hemuna ML.IT. CBsI3b, 1994, 9,1
480c.
JI2.5 |3amorpunckuii B. A., |DaekTpoMarHUTHbIE OIS U BOJIHEI : yyeOHOe mocodue Tomck: 5-86889-318-
Coxonosa XK. M., Tomckuit 2,
Ianxycosa E. B, rocymapcTBeHH | http:/www.ip
[anTana JI. U. BIid rbookshop.ru/
YHHBEPCHUTET 72228.html
cucTeM
YIpaBICHUS U
PamMo3IeKTPOH
nky, 2012, 181
c.
JI2.6 |Hedenos E.N. Pacmipoctpanenue paguoBOIH U aHTEHHO-(QUaepHBIE M.: Akanemusi, |978-5-7695-
YCTpOMCTBa : yuel. mocodue 2010, 317c. 6460-4, 1




No ABTOpBI, COCTaBUTEIH 3arnaBue UsnarensctBo, | KommuectBo/
rox Ha3BaHUE
3BC
JI2.7 | backakos C.I. DNEKTPOAMHAMUKA U PACIPOCTPAHEHUE PaUOBOIIH : M.:Beicur.mko | 5-06-002037-
VY4e6.mocodne ma, 1992,416¢ (1,1
JI2.8 |Heranos B.A., DJEeKTPOAMHAMUKA U PACIIPOCTPAaHEHUE PAJAUOBOIH : yuel. M.: 978-5-88070-

Ocwunos O.B., rnocooue Pagunorexnuka, |154-4,1

Paescknii C.b., 2007, 744c.

Sposoii I'.I1.

6.1.3. MeTroaquueckue paspadoTku
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommaectso/
rox Ha3BaHUE
OBC
JI3.1 |JIeBoBa U.A. DJEeKTpOMarHUTHBIE TIOJIS U BOJIHBI : MeTOAMUYECKHE YKa3aHUs Pszanp: PUL] ,

PI'PTY, 2013, |https://elib.rsr
eu.ru/ebs/dow
nload/850

JI3.2 [I'me6oBa T.A., OnexTpoMarHUTHEIE TOJIS ¥ BOJIHBI | MeTOONYecKHe yKa3aHHs Pasanb: PUIL ,

IITumxos A.A. PIPTVY, 2014, |https://elib.rsr
eu.ru/ebs/dow
nload/2154

JI3.3 |I'me6oma T. A., OnexTpoMarHuTHEIE 1o U BONHBL. YacTs 2. JlabopaTopHBIit Pa3ans: ,

Mopozos 1. A. HpakTHKYM : yueOHoe mocobue PI'PTY, 2023, |https://e.lanbo

80 c. ok.com/book/
380384

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"

21 | Odunmanpuelii uHTEpHET Mmoptan PIPTY

6.3 [lepeyens MpOrpaMMHOro odecmedeHnsi 1 HH(POPMAINOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHnb JIMIIEH3HOHHOTO M CBODOTHO PACHPOCTPAHAEMOr0 NPOrpaMMHOro odecre4eHusi, B TOM YucIe

0TE€YECTBCHHOI'0 MIPOU3BOACTBA

HaumenoBanmue

Onucanue

OnepanuonHas cuctema Windows

Kommepueckas nunensus

Kaspersky Endpoint Security

Kommepueckas nunen3us

Adobe Acrobat Reader CeobomHoe 1O
LibreOffice CeobomHoe 1O
Firefox CeobomHoe TTO
7 Zip Caoboxnoe I10

6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

CEMHUHApCKOro TuIa,

9KpaH, T0CKa.

IpYNIIOBBIX M HHAWBUIYAIBHBIX KOHCYJIBTALMM,

358 yueOHO-aAMUHUCTPATHBHBIA KOpIyCc. Y4UeOHas ayIuTOpHs Ui HPOBEACHHS Y4YEOHBIX 3aHATUIl JICKIMOHHOTO W
TEKYIIEr0 KOHTPOJS M IPOMEKYTOYHOMI
arrecranuu CrienmanuzupoBanHas mMeOenb (200 MecT), KOMITBIOTEP C BO3MOXKHOCTBIO TMOJKIIOYeHHS K ceTh «MHTepHeT»
1 obecriedyeHneM JO0CTyIa B DIIEKTPOHHYIO HH(OpMAIMOHHO-00pa3oBarenpHyto cpemxy PIPTY, Mymsrumenua mpoexkTop,

8. METOAMYECKHUE MATEPHUAJIbBI 10 JUCIIMIIJIMHE (MOAYJIIO)

"MeTtoandecKkue yKa3aHHs JUCIUIUINHEI " DIEeKTpOMarHUTHHIC TI0JIS ¥ BOJIHEI 4.2")

Metomudeckoe obecrieueHIe JUCIUIUTAHBI IPUBENICH B IPUIIOKEHUH K pabodeil mporpamme HHCHHU&%%E%OQ)C%&B&ME&T

naHus "TeH3op"

HAURYTIEAT TTOATTVICAR STTERTPURRUVT TTUATTVICDRO

noanncAHoO ®rsoy BO "PrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolumin kacdeapoii M1
KA®E/LPbl

noanncAHoO ®reoy BO "PIrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYIOLWNM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M1
BbIMYCKAIOLLIEV

KADE/ZIPbI

17.06.26 14:45 (MSK)

17.06.26 14:45 (MSK)

MpocTas noanucb

Mpoctas nognucb




