MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU ST POCCUMCKOM ®EJEPALIMNA

OEJNEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUA
"PSISAHCKH T'OCYJIAPCTBEHHBINA PAIUOTEXHUUYECKHWI YHUBEPCUTET UMEHHA
B.®. YTKUHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpob IIpopekrop no YP
A.B. Kopsuxko

MuKpoBoOJIHOBas TEXHUKA

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuiena 3a kadenpoi DJIeKTPOHHBIX MPUOOPOB
YueOHblii 1an 11.04.04 23 00.plx
11.04.04 DnexTpoHKKa 1 HAHOAJIEKTPOHHKA
Kpanuduxanus MAarucTp
Dopma 00ydeHus O4HasA
OO61as Tpy10eMKOCTh 43ET
PacnipeniesieHne 4acoB THCIUILUIMHBI IO ceMeCTpaM
Cewmectp
(<Kypc>.<Cemectp Ha 2(1.2)
Kypee>) Hroro
Henens 16
Bun 3ansatuit VI PIT VI PIl
Jlexmn 16 16 16 16
JlaBopaTopHbie 8 8 8 8
IpakTnueckue 16 16 16 16
MHas koHTaKTHas 0,35 10,35 10,35 10,35
pabora
KoncynbrupoBanue |2 2 2 2
nepes 9K3aMEeHOM U
MIPaKTUKOU
Uroro ayn. 42,35 142,35 42,35 42,35
KonrakrtHas pabora 42,35 142,35 42,35 42,35
Cam. pabora 66 66 66 66
Yackl Ha KOHTPOJIb 35,65 35,65 135,65 |35,65
HUroro 144 (144 (144 |144

r. Ps3ann



IIporpammy coctaBui(n):

K.m.H., ooy., ' opnun Onez Anamonvesuu

Pabouast nporpamMma JUCHUITIHHBL

MI/IKPOB O0JTHOBASI TEXHUKA

paspaborana B coorBerctBuu ¢ @I'OC BO:

®I'OC BO - maructparypa no HamnpasieHuto noarorosku 11.04.04 DnexTpoHuka v HAaHOAJIEKTpOoHUKA (npuka3 MuHoOpHayku Poccun
ot 22.09.2017 r. Ne 959)

COCTaBJICHA HA OCHOBaHUY y4eOHOTO IIaHa:
11.04.04 DnexTpoHKKa 1 HAHOAJIEKTPOHHKA
YTBEPXKJEHHOI'0 y4E€HBIM cOBETOM By3a 0T 27.01.2023 npotokoin Ne 6.

Pabouast mporpamma ooOpeHa Ha 3aceaHny Kadeapsl
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 26.05.2023 r. Ne 5
Cpok neiictBus nporpammsl: 2023-2025 yu.r.
3aB. kadenpoit Yupkun Muxaun BukropoBud



BuzupoBanue PII/] 1151 ucniosiHeHHsI B 04€peTHOM Y4€OHOM roy

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa 11
ucronderus B 2024-2025 yueOGHOM rofy Ha 3aceIaHuy Kadheapbl
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 2024 1. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa I
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceaHuu Kadeaphl
DJIeKTPOHHBIX NIPHOOPOB

IIporokom ot 2025r1. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepeIHOM Y4eOHOM roay
Pabouast nporpaMma nepecMoTpeHa, 00CykaeHa U 0100peHa s
ucnonuenus B 2026-2027 yueOHOM roy Ha 3acelaHuu Kadeapsl
DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2026 r. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucnosiHeHHs1 B 04€epPeTHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa s
ucrondenus B 2027-2028 yueOHOM rofy Ha 3aceIaHuy Kadheapbl

DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2027 1. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUILIMHBI (MOLYJIST)

1.1

SIBJIICTCS TIOJITOTOBKA BBICOKOKBATH(HIIMPOBAHHBIX CIECIIHAINCTOB — KaJPOB C KBATH(HKAIUCH MarucTp, CioCOOHbBIX Ha
COBPEMEHHOM YPOBHE pa3pabaTblBaTh MUKPOBOJIHOBOE 000pYAOBaHUE JULS PA3JIMIHBIX OTPACIIEH POMBILIIICHHOCTH;
HPOBOJIUTE TEOPETUYECKUE U IKCIICPUMEHTAIILHBIC UCCIICOBAHNS, a TAK)KE POBOIUTH MATEMATHICCKOE MOJICITUPOBAHHE
HPOLIECCOB B3aMMOJICHCTBUSI MUKPOBOJIHOBOTO U3JIyICHHUS C PA3IMYHBIMU JIMICKTPUYECKIMH  CPElaMHU U MaTepHaIaMH.

1.2

MUKpOBOTHOBAsI TEXHUKA HTUPOKO UCHOIB3YIOTCS B PaIUOIEKTPOHHBIX CUCTEMAX CBA3H, PaJUOBEILAHUS, TEIEBUICHHS,
TEJIEMETPHUH, PAJAUOIOKALIUH, PaAUOHABUTALIMU U PAJUOYTIPABICHUN. Y CIIEXH B Pa3BUTHUH MUKPOBOJIIHOBOW TEXHUKH
CBSI3aHBI, IPEXK/IE BCETO, C NCIOJIIB30BAHUEM BBICOKOMOIIIHOTO 000pY/I0BaHUsI [0 CPABHEHHIO € MOIYNpoBoaHuKoBoH CBY
3JEKTPOHUKOH.

1.3

3a1auy TUCIUIIINHBL:

1.4

- paCCMOTPCHUEC OCHOBHBIX J3TallOB Pa3BUTHA HAYYHBIX l'lpeI[CTaBJ'IeHI/II‘/‘I 00 3JICKTPOMArHuTHOM I10JI€;

1.5

- U3Yy4CHHUC OCHOBHBIX BCJIMYHH, XapaKTCPU3YIOLIUEC IJICKTPUICCKHUC U MAarHUTHBIC ITOJIA;

1.6

- paClIMPCHUC HAYYHOI'O KpYyro3opa v 3pyaullii MaruCTpaHToB, OBJIaICHUEC METOAaMH TECOPECTUICCKOI'O OIMUCAaHUA U
OCHOBHBIMH TC€OPECTHUICCKUMU MOACIIAMHU pacue€Ta 3JICKTPOMAarHUTHBIX HOHeﬁ;

1.7

- IPAaKTUYECKOE OBJIAZIEHUE OCHOBHBIMHU 3KCIIEPUMEHTAIbHBIMU METOIMKAMH N3Y4€HHSI HJIEKTPOMATrHUTHBIX MOJIEH B
pa3nuuHbIX JuHUS nepegaun CBY;

1.8

- BbIpa0OTKa HABBIKOB IPaMOTHOTO M3JIOKEHUS HAYYHOT0, IKCIIEPUMEHTATIBHOIO U TEOPETHYECKOTr0 MaTepHralia B BUJIC
JTOKJIa/IOB, IPE3CHTALNH, HAyYHBIX MTYOJUKAIUNA; YMEHUSI OObSICHUTD SIBJICHUS, 00YCIIOBICHHBIE 3JIEKTPOMArHUTHBIMU
TIOJISIMU;

1.9

- 3aKpCIJICHUEC HaBBIKOB CaMOCTOSITEIIbHOM y‘[eGHOﬁ JACATCIIBHOCTH,

1.10

- [IOJTY4C€HHEC HAaBbIKOB HaWHO-HCCHeﬂOBaTGHLCKOfI, METOAMYCCKON U HH)KeHepHOﬁ pa6OTLI;

1.11

- IpUMEHEHNE NPUOOPETCHHBIX TEOPETHUECKUX M IPAKTUYECKUX 3HAHUM ISl PEIIeHNs] KOHKPETHBIX 3a1a4 IpU
IIPOXOXKJECHUM Y4EOHBIX MIPAKTHUK, KyPCOBBIX U BBITYCKHBIX Pa0oOT, a TakKe B AanbHelel npodeccuoHanbHON
JIEATEbHOCTH.

2. MECTO JUCHUATUIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |Bl .B.JIB.01

2.1

TpeGoBaHus K NpeIBaAPUTE/ILHOI NOArOTOBKE 00y4YalolmIerocs:

2.1.1

Jucnumninza 6a3upyercs Ha ClIeAYIOIHMX AUCHUIUIMHAX Y4eOHOT0 IIaHa IOAr0TOBKY 0aKaIaBpOB 110 HAPABIICHHIO
11.03.04 «OnexTpoHuka 1 HaHoAIeKTpoHUKa», OIIOII «DnekTpoHnKa 1 HAaHOIJIEKTPOHUKa»: «MartemaTukay , «Pusnkay ,
«YucneHHbIe METOIBI B 3a1a4aX JICKTPOHUKNY, « TeopeTHYecKre OCHOBBI JICKTPOTEXHUKNY, «DU3NUECKUE OCHOBBI
JNEKTPOHHUKNY, «MHKPOBOIHOBBIC IPHOOPHI M YCTPOHCTBAY.

2.1.2

Jlo Hauana u3y4yeHus: yaeOHOM JUCIMIUTMHBI 00Y4aroIUecs 1OJDKHBIL:

2.1.3

3HaTh: OCHOBHBIC 3aKOHBI pacucTa JICKTPOMAariuTHbIX rloneﬁ, a TaK)KE€ TCOPCTUICCKUEC U MPAKTHICCKHUE OCHOBBI
MPOCKTUPOBAHUSA PAAUOTECXHUICCKUX CUCTEM CIICHHUAJIBHOI'O HAa3HAYUCHUS.

2.14

VmerTn: IPUMCHATH Ha IPAKTUKE OCHOBHBIC NPUEMbI 1 HABbIKU IMTPUMCEHCHUSA METOAOB IPOCKTHPOBAHUA MPIKpOBOJ'IHOBOﬁ
TCXHHUKHU,

2.1.5

Bna,ue'rl): MAaTEMAaTUYCCKUMU METOAAMH B BJICKTPOAMHAMUKE U HAaBbIKaMH SKCIICPUMEHTAJIbHOI'O UCCIICAOBAHUA
napaMeTpoOB U XapaKTCPUCTUK MPIKpOBOJ'IHOBOﬁ TCXHUKH.

2.2

Jucuunaunsl (MOIYJIM) U NPAKTHKH, /ISl KOTOPbIX OCBOEHHE JAHHOW AMCUUTIMHBI (MOAYJI51) HEOOXOIUMO KaK
npeJLIecTBYyIOLIeE:

2.2.1

Hayuno-uccnenoBaresnbckas pabora (4acTh 2)

222

HpOI/ISBOZICTBeHHaﬂ IpaKTUKa

223

Pacuer 1 IpoeKTUPOBaHUE MUKPOBOJIHOBBIX IPUOOPOB U YCTPOUCTB

224

YcrpoiicTBa HHPOPMAITMOHHOM AJIEKTPOHUKH

225

OMUCCUOHHAsSI HIIEKTPOHUKA

2.2.6

BrInonHeHne U 3a1uTa BEITYCKHOM KBATH()UKAIMOHHOH paboThI

2.2.7

Hpe)l}lI/IH.HOMHaﬂ IpaKTUKa

3. KOMIIETEHIIMH OBYYAIOIIET OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMSA TUCIIUIIINHBI

(MOJLYJIST)

ITK-3: BoinosnHsieT 3aK/1I09UTEe/IbHbIA pacyeT U AHAJIU3 NAaPpaMeTPOB IPUOOPOB M YCTPONCTB 3JeKTPOHUKH U
HAHOJ3JIEKTPOHUKH PAa3JIMYHOr0 (PyHKIIMOHAIBHOI0 HA3HAYCHHUSA HA OCHOBE BBINMOJHEHHBIX NPeIbIIyIIHNX IPOCKTOB

ITK-3.1. IIpoBoauT npeaBapuTe/bHbIi pacyeT XapaKTepUCTHK NPUGOPOB M YCTPONHCTB 3JIEKTPOHMKH M HAHO03JIEKTPOHUKH
Pa3IMYHOro GyHKIUMOHAJILHOI0 HA3HAYEHHUSI HA OCHOBE BHIOPAHHBIX TEXHHYECKUX pelleHuii




3HaTh

OCHOBHBIE 3aKOHBI pacyueTa IEKTPOMArHUTHBIX IMOJIEH, a TAKKE TEOPETUUYECKUE U MTPAKTUYECKUE OCHOBBI TPOSKTUPOBAHHUS
PaAMOTEXHUYECKUX CHCTEM CHEIMATbHOrO Ha3HAYCHHS.

YMmers

MIPUMEHSThH Ha MPAKTUKE OCHOBHBIE IPUEMBI M HABBIKM IPUMEHEHUS] METO/I0B IIPOSKTUPOBAHHSI MUKPOBOJIHOBOW TEXHHUKH.
Baagern

MaTEeMaTHYECKMMHU METOJIaMH B AJIEKTPOJMHAMUKE U HABBIKAMH SKCIIEPUMEHTAILHOTO HCCIIEI0BaHHS MTApaMETPOB M XapaKTEePUCTUK
MHUKPOBOJTHOBOW TEXHHKH.

IIK-5: BeinonHsier Moge1MpoBaHue padoThl MUKPOBOJIHOBBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB Ha 0cHOBe (U3HYECKUX
NPOLIECCOB U SIBJICHUI, JIeXKAIUX B OCHOBE X PadoThI

IIK-5.2. IIpoBoauT KOMNBLIOTEPHOE MO/IeJIUPOBaHHe GYHKIMOHHMPOBAHUSI MUKPOBOJHOBBIX IPMOOPOB M YCTPOHCTB HA OCHOBE
(u3nYecKHX NPOLECCOB U SIBJICHMIA, JesKallluX B OCHOBE HX PadoThI

3HaTh

OCHOBHBIE METO/IbI IPOEKTUPOBAHUSI MUKPOBOJIHOBOI TEXHUKH M CUCTEMATH3ALIMIO PE3YJIbTATOB B COOTBETCTBUH C MOCTABICHHOM
3aJlaucH.

YMmerns

pelaTh 3a/1a41 B 00J1aCTH MUKPOBOJIHOBOI TEXHUKH CBSI3aHHBIE C pa3pabOTKOH 1 BeIEHMEM MPOEKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTaI1N

Baagern

HaBbIKAMHU B 00JIaCTH NMPOSKTUPOBAHUS KOHCTPYKTOPCKOM JJOKYMEHTAIIMH B COOTBETCTBUU C METOAMYECKUMHU 1 HOPMATUBHBIMU
TpeGOBaHUSIMH JJIs1 MUKPOBOJIHOBOI TEXHUKH.

B pe3yabrare ocBOeHUs TUCHMILIUHBI (MOLYJIS) 00Y4AIOUIUICH 10JKEH

3.1{3narn:

3.1.1|0oCHOBHEBIE 3aKOHBI pacucTa 3JICKTPOMAarHuTHbIX l'lOJ'Ieﬁ, a TaK)KE€ TCOPCTUUCCKUC U NPAKTUICCKUE OCHOBBI IIPOCKTUPOBAHUA
PAaAOTECXHUYCCKUX CUCTEM CIICHMAJIBHOI'O Ha3HAYUCHU S

3.1.2|ocHOBHBIE METO/IbI IPOCKTUPOBAHNSI MUKPOBOJIIHOBOW TEXHUKU U CUCTEMATHU3ALIMIO PE3YJIbTATOB B COOTBETCTBHH C
IOCTaBJICHHOM 3aaucii.

3.2|Ymern:

3.2.1 NPUMCHATDH Ha IMPAKTUKE OCHOBHBIC ITPUEMbI 1 HABbIKU ITPUMCEHCHUS METOAOB IIPOCKTUPOBAHUA MHKpOBOﬂHOBOfI TCXHHUKHU,

3.2.2|pewmaTh 3a1a4n B 00JIaCTH MUKPOBOJIHOBOI TEXHUKHU CBS3aHHbIE C Pa3pabOTKOil U BEAEHUEM IIPOEKTHO-KOHCTPYKTOPCKOH
JIOKyMEHTaIUH.

3.3|Bmanern:

3.3.1|MaTeMaTHYCCKUMH MCETOAAaMH B BJICKTPOAWMHAMHUKE U HaBBIKaMU SKCIICPUMEHTAJIBHOI'O UCCIICAOBaHHA TApaMETPOB U
XapaKTCPUCTHUK MI/IKPOBOHHOBOﬁ TCXHUKH,

3.3.2|naBBIKamMu B 001aCTH IMPOCKTHPOBAHUSA KOHCprKTOpCKOﬁ JAOKYMCHTAIUU B COOTBETCTBUU C METOANYICCKUMHU U
HOPpMaTHUBHBIMH Tpe60BaHI/I$IMI/I JUIA MPIKpOBOJ'IHOBOﬁ TCXHUKH.

4. CTPYKTYPA U COJEP)KAHME JMCOUILINHBI (MOIY.JIS)

Kon HaumeHoBanue pa3jenoB u tem /Buj 3ansatust/| Cemectp / | Yaco | Komneren- | Jluteparypa dopma
3AHIATUSA Kvpc Huun KOHTDOJIS

Paznen 1. Pazgen 1

1.1 Brenenue /Tema/ 2 0
1.2 DNeKTpOMArHUTHOE TOJIe Kak ocobast hopma 2 2 IK-3.1-3 JIT.1J11.2 Ok3ameH
JBIDKYILeHcss MaTepuu. MUKpPOBOIHOBBIMH [K-3.1-y [JI1.3J12.1J12.3
JIMana3oH B CIEKTPE MEKTPOMArHUTHBIX I1K-3.1-B 213233
konebaHuil. MecTo 31eKTpOAMHAMUKY CPENU IK-5.2-3
TEeXHUYECKUX TUCUUILIMH. Ee ponb B pereHnu IK-5.2-¥
OCHOBHBIX 33/1a4, BOSHUKAOLIUX IIPU U3YYEHUH, I1K-5.2-B

HCCIEI0BaHUH U IPOEKTUPOBAHUH JIEKTPOHHBIX
pudopoB. Kpatkas HCTOpHS, OCHOBHBIE TAIIbI
pa3BUTHUS U 00JIACTU [IPUMEHEHUS
MUKPOBOJIHOBOI TexHUKU. CTpyKTypa Kypca.

1.3 W3yyenue koHCcneKTa JieKui. /Cp/ 2 4 IK-3.1-3 JI1.1J11.2 OK3aMeH
[K-3.1-y [JI1.3J12.1J12.3
I1K-3.1-B 2132933

1.4 OcHOBBI AniekTponuHamMuku  /Tema/ 2 0




1.5

OCHOBHBIE YpaBHEHUS 3JIEKTPOAUHAMUKH.
DNeKTpOMarHUTHbIE SIBJICHUS U COBPEMEHHBIE
IIPEICTaBIIEHUS 00 3JIEKTPOMATrHUTHOM I1OJIE.
Benuuunel, XapaKTepu3yIOIIKe 3IEKTPUIECKUE U
MarHuTHele noJisl. MatepuasnbHble ypaBHEHUS
cpenpl. YpaBHeHHs MakcBesuia B HHTETPaJIbHOW U
muddepeHnnanbHON popme. DKCIIEPUMEHTAIBHOE
o0ocHOBaHUE ypaBHeHU MakcBelia, ux
busnuecKoe coreprkaHue: 3aKOH OIHOI0 TOKA, TOK
CMEIIEHUS, 3aKOH 3JIEKTPOMAarHUTHONH MHAYKIIUY,
3akoH ["aycca.

YacTHble cilydau YpaBHEHUM 3JIEKTPOMAarHUTHOIO
TIOJIS.

IlepeMeHHbI€ 3IEKTPOMAarHUTHbIE NONA. Y CIIOBUS
JUIsl BEKTOPOB HANPSDKEHHOCTH 1OJIS HA TPaHUIIE
paszena IByX cpell (TpaHUYHbIE YCIOBUS).
[IpuHMI nepecTaHOBOYHOMN IBOMCTBEHHOCTH.
ENMHCTBEHHOCTD peleHusl  ypaBHEHUH
IEKTPOANHAMUKH.

DHepreTUYECKHE COOTHOLIECHUS B
JIEKTPOANHAMUKE. Y PaBHEHUE OaaHCca SHEPTUU B
uHTerpansHoi gopme. Ilotok 3Heprun
3JIEKTPOMArHUTHOTO TOJISL.

BosHOBBIE ypaBHEHHUS U 3JIEKTPOMArHUTHBIE
BOJIHBL. I"'apMOHMYECKUE BO BPEMEHHI
9JIEKTPOMArHUTHBIE MOJIS. Y paBHEHUS
9NIEKTPOJNHAMHKH B KOMILUICKCHO# (hopme.
KomrutekcHble mapaMeTpsl cpeibl. BonHoBbIE
YpaBHEHUS 17151 BEKTOPOB 1oiist. BonHoBoi
XapaKTep IEKTPOMarHUTHOI'O HOJS.
DNeKTpOANHAMUYECKUE BEKTOPHBIN U CKAJISIPHBIH
noTeHuansl. YpasHenus lanambepa s
JIEKTPOANHAMHUUYECKUX IOTEHIIMaIOB. BoHOBBIE
ypaBHEHHUS B KOMIUIEKCHOM dopMme (ypaBHEHUS
I'enbmronbua). bananc sHepruu npu
rapMOHUUECKUX KOJIEOaHUIX.

PacnipoctpaHeHue 37€KTPOMarHUTHBIX BOJIH B
HeorpaHu4YeHHbIX cpenax. OcobeHHOCTH
pacnpocTpaHEHHUs ITOCKUX IEKTPOMAarHUTHBIX
BOJIH B OIHOPOJIHBIX U30TPOIHBIX Cpesax:
JIIBJIEKTPHKE, HEUJIEAIbHOM IIPOBOIHUKE,
HOJIYNIPOBOAHUKE. BONHBI B THPOTPOIHBIX CpEax.
CBoiicTBa Hamaram4eHHOro (eppura Ha CBY.

O dexr Dapanes. PacipocrpaneHue BOIHbBI B
HONePeYHO-HaMarHHYeHHOM deppute, 3 ekt
Korrona-MyTtoHa.

W3nyyeHue 31eKTPOMAarHUTHBIX BOJIH.
Onextpuyeckuil qumnons. Ilone anemMentapHoro
3JIEKTPUYECKOro JuMoiis. Penienne ypaBHeHuit
Janam6epa (I'enbMmromnbiia) aist
UIEKTPOANHAMHUUECKOro oTeHuana. CTpykrypa
9JIEKTPOMArHUTHOIO MOJISL, U3J1y4aeMOro
anekTpuyeckuM nunoneM. [lone B OnmxHel u
JlanbHel 30HaX. DJIeMeHTapHblil MarHUTHBIH
Junoib. [Ipumenenye npuHIKNa ABOHCTBEHHOCTH.
Wsnyuenue snemenra I'roiirenca. Lllenesoit
Bubparop. [IpuHuun B3auMHOCTH. XapaKTepUCTUKU
M3JTy4aloLIUX CUCTEM. DHEPIUs U MOIHOCTh
n3nydenust. CopoTUBIICHNE U3TYUCHHUS.
JluarpamMma HanpaBIeHHOCTH U3J1y4EHHsI.
KoadduumeHnt HarpaBieHHOro AeHCTBUS.
OTpaskeHue U IIPEeIOMIICHHE 31EKTPOMarHUTHBIX
BOJH. OTpa)keHHe U NPETOMIICHUE INIOCKUX BOJIH OT
IUIOCKOM TpaHMILB! ABYX cpell. 3akoHbl CHelInyca
JUISL YTJIOB OTPaXXEHUS U PETOMIICHHUS.
KoadduumeHTs! oTpaskeHus U MPeIoMICHHS.
OTpaskeHue OT IIPOBOAAIINX TOBEPXHOCTEH.

IK-3.1-3
IK-3.1-¥
I1K-3.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
123
3129233

DK3aMeH




IToBepxHOCTHBIN 3¢ EKT, FpaHUYHBIE YCIOBUS Ha
[IOBEPXHOCTH IIPOBOJHUKA, [TTyOUHA
[IPOHUKHOBEHUS IIOJIS U HEUACaIbHbIH
IIPOBOJHUK, IIOTE€PU SHEPTUHU.

/JTex/

1.6 Beluncnenre napaMeTpoB OTBEPCTUS, 2 IK-3.1-3 JI1.1J11.2 DK3aMeH
o0ecrneyrBarIuX 3aaHHYI0 IIUPUHY TUarpaMMbl [K-3.1-y [JI1.3J12.1 J12.2
HamnpasyieHHocTH B E- u H- miockoctsax. /IIp/ [IK-3.1-B  |JI2.3J13.1 JI3.2

I1K-5.2-3 3512233
IK-5.2-Y
I1K-5.2-B

1.7 PasnoxeHne BIHYXIEHHOTO MOJIS TTO 12 IIK-3.1-3 JI1.1J11.2 DK3aMeH
CcOOCTBEHHBIM BOJIHAM. M3yueHre KOHCIIeKTa [IK-3.1-y [JI1.3J12.1 J12.2
neknuit. /Cp/ IIK-3.1-B  |J12.3J13.1 JI3.2

I1K-5.2-3 312233
IK-5.2-Y
I1K-5.2-B

1.8 DneKTpoAMHAMUKA MUKPOBOIHOBBIX 0

HampasJsomux cucreM /Tema/




1.9

JIunnu nepenay suepruu CBY. Hanpasnstomue
CHCTEMBI Y HalpaBJieHHbIE BONHbI. OCHOBHBIE
TUIIBI U OCOOCHHOCTH NEPEAAIOIINX JIUHUI.
OCHOBHBIE XapaKTEPUCTUKH HAIIPABISIEMbBIX
9JIEKTPOMArHUTHBIX BOJIH: IIOCTOSIHHAS
pacnpocTpaHeHus, hazoBasi IOCTOSHHASL, ATHHA
BOJIHBI B JINHUU Nlepesauy, ¢ha3oBasi U rpyIoBas
CKOPOCTb, AucHepcusi. TUIIBI BOJIH B TMHUAX
nepenaun T, E(TM), H(TE). YcnoBus
pacnpocTpaHEeHHs BOJIH B JIMHUSIX, KPUTHIECKas!
4acToTa, SBJIECHUE OTCEUKH, 3aIPe/eNIbHbIH
BOJIHOBOJI. BOJIHOBOE U XapaKTepuCTU4YECKOE
CONpoTHUBIICHUE. JlUCTIEpCHOHHAs XapaKTEPUCTHKA.
BricTphie u MeieHHbIE BOJIHBL. CBOOOAHBIE BOJIHBI
B IOJIBIX METAJUINYECKUX BOJTHOBOAAX. TUIIBI BOIH
B IIPSIMOYT'OJIbHOM, KPYIJIOM U KOAKCHAJIbHOM
BOJIHOBOZIaX. BOTHOBOZBI CJI0XKHOTO IONEPEYHOIO
CEYCHUSL.

IToTok 3HEpruu B JIMHUAX NEpEAadH.
MakcumanbHas nepeaBaemMast MoIHocTs. Ilotepu
B HAIIPaBJISIIOIINX CHCTEMaX, KOG QUIMEHT
3aTyXaHHUs.

ITosnockoBasi, MUKpPOIIONIOCKOBas U LLEIEBast IMHUM,
KOILTaHAPHBIM BOJTHOBO, UAJIEKTPHUECKUE
BOJIHOBO/Ibl. BOJIHBI B KBa3UCTaTUYECKUX JIMHUIX
nepeiavu.

BosHbI B IEpUOAUYECKUX CTPYKTYpax.
3aMeUIAIOIINE CUCTEMBI. Y CIIOBUS CYIIECTBOBAHUS
MeasieHHbIX BosiH. Teopema @ioke. CTpykTypa
I0JIS1 3JIEKTPOMArHUTHOM BOJIHBI B INIOCKOCTH
MIOIEPEYHOr0 CEUEHUSI 3aMEUIAIOIIEH CUCTEMBI C
IUIOCKOM ¥ OCEBOH CUMMETPHEH.
IIpocTpaHcTBEHHbBIE TAPMOHUKHU, X HapaMeTpPhI.
Mertozpl aHaIM3a 3aMEISIOIUX CUCTEM:
JIEKTPOANHAMUYECKUI, MHOTOIIPOBOAHBIX JINHUI,
9KBUBAJIEHTHBIX CXEM.

OCHOBHBIE THUIIbI 3aMEJUISIOIINX CUCTEM.
3amMeuIIoIIas CUCTEMA CIIUPallb B KPYIJIOM
BOJIHOBOJIE, AUCIIEPCUOHHAS XapaKTepPUCTUKA U
COIPOTUBJICHUE CBSI3H CIHUPATIBHOTO IIPOBOSILETO
LIMHApPa. Pa3HOBUIHOCTH 3aMEJISIOIUX CUCTEM
CO CIIUPAJIbHON CTPYKTYpPOM: JICHTOUHAs CIUPAJlb,
JIBYX3aXOJIHasl COMPAIb, MOTU(DUIUPOBAHHAS
crnupaib. 3aMeasIoNnas CUCTEMA TUIIA BCTPEYHbIE
LITBIPYU, OCOOCHHOCTHU TUCIIEPCHOHHBIX
XapaKTepUCTUK. I pebeHyaTslie U pe30HaTOPHbIE
3aMeJUISIOIINE CUCTEMBI, ONIPEIEIEeHIE
JICIIEPCUOHHBIX XapaKTEPUCTUK METOAOM
9KBHBAJICHTHBIX cXeM. /JIex/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
123
3129233

DK3aMeH

1.10

[ocTpoenue obuiero Buaa AuarpaMmbl
HaIlpaBJIEHHOCTH CHCTEMBI 3JIEMEHTOB | ToifreHca, a
TaKke ee ceueHnit E- u H- mockoctsamu. /T1p/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.2-3
IK-5.2-¥
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
JI2.3J13.1 J13.2

3129233

DK3aMeH

VccnenoBanue 3aMe/UISIOIICH CHCTEMBI TUIIA
LIEMIOYKH CBSI3aHHBIX pe30oHaTopoB /Ja6/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.2-3
IK-5.2-¥
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
JI2.3J13.1 J13.2

312233

DK3aMeH,
JlaGopaTtopHast
pabora

1.12

Pa3zokeHue BBIHYKIEHHOI'O [0S 10
cobcTBeHHBIM BonHaM. IToaroroBka k
J1a00paTOpHBIM paboTam

Wzyuenue xoncnekra nekuui. [lonroroska x JIP.
Ioaroroska k caaue JIP, obopmienue otuera. /Cp/

12

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.2-3
IK-5.2-¥
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 JI2.2
123
3129233

DK3aMeH




1.13 DNeKTPOMHAMHUKA KOJICOATEIBHBIX CHCTEM/ 0
O0neMHbIe pe3oHaTopsl /Tema/

1.14 O6neMHbIe pe3oHaTOphl. OcOOeHHOCTH 2 IK-3.1-3 JI1.1J11.2 DK3aMeH
konebarenbHbIX cuctreM CBY nuanaszona. [K-3.1-y [JI1.3J12.1 J12.2
CBoOozHbIe KOJe0aHHsI B 00bEMHBIX [IK-3.1-B  |J12.3J13.1 JI3.2
pe3onaTopax. CriekTp cOOCTBEHHBIX KOJIEOaHUiA, [1K-5.2-3 312233
coOCTBEeHHbIE BOJIHOBbIE yKcia. [TonHoTa [K-5.2-Y
OPTOrOHAJILHOCTh CUCTEMBI COOCTBEHHBIX ()YHKIMH I1K-5.2-B
00beMHOro pe3oHaropa. Ilapamerprl 00bEMHBIX
PE30HATOPOB, PE30HAHCHBIC YACTOTHI,
9KBUBAJICHTHOE COMPOTUBJICHHE,

XapaKTePUCTHYECKOE COMPOTHBIICHHE,
J100poTHOCTE. OCHOBHBIE TUITBI 00BEMHBIX
PE30HATOPOB: PE3OHATOPHI 13 OTPE3KOB
PETYIAPHBIX JIMHUHN, YCIOBHS PE30OHAHCA,
CTPYKTYpBI MOJICH U PE30HAHCHBIC YaCTOTHI BUIOB
KoJicOaHul B pe30HATOpax U3 OTPE3KOB
MPSIMOYTOJILHOT0, KPYIJI0r0, KOAKCHATIBHOI'O
BOJIHOBOJ10B, MILJI.

Bo30yxaeHne 00beMHBIX PE30HATOPOB.
PassiokeHune Mosist BHIHYKICHHBIX KOJIeOaH
pe30HaTOpa MO0 COOCTBEHHBIM (DYHKIMSIM. YUer
MOTEHIMANBHBIX MOJICH 00EMHBIX PE30HATOPOB.

1.15 Pacuer nmapamerpoB 00bEMHOI'0 pe30HAaTOPa 2 IK-3.1-3 JIT.1J11.2 OKk3aMeH

pasnuaHoit hopmsl. /TIp/ MK-3.1-y |J11.3J12.1 J12.2
IK-3.1-B  |J12.3J13.1 JI3.2
IK-5.2-3 312233
IK-5.2-Y
I1K-5.2-B

1.16 DKCIEpPUMEHTAIBHOE ONpeiesieHne 100pOTHOCTH 2 IK-3.1-3 JIT.1J11.2 DK3aMeH,
00BEMHOI0 PE30HATOPA C OHUM 3JIEMEHTOM CBSI3U IIK-3.1-Y |JI1.3J12.1 JI12.2| JlaGopatopHas
/J1a6/ IK-3.1-B  |J12.3J13.1 JI3.2 pabota

IK-5.2-3 3512233
IK-5.2-Y
I1K-5.2-B

1.17 Pe3onaTops! ¢ kBa3ucocpea0TOUEHHBIMU 12 IIK-3.1-3 JI1.1J11.2 DK3aMeH
napamerpamu. KomblieBble pe30oHaToOphl Oerylei [K-3.1-y [JI1.3J12.1 J12.2
BOJHbIL. OTKpPBITEIE pe30HaTOphl. M3yueHue I1IK-3.1-B J12.3
KOHCIIEKTA JICKIHH. [1K-5.2-3 312233
IToaroroska k JIP. ITogroroska k caaue JIP, [IK-5.2-Y
oopmaenue oruera /Cp/ I1K-5.2-B

1.18 MukpoBOIHOBBIE YCTPOUCTBA. MeToabI aHaIM3a 0
MACCHBHBIX MHUKPOBOJHOBBIX yCTpoicTB /Tema/

1.19 OcHoBHble norsaTust Teopurt CBY neneii. 2 IIK-3.1-3 JI1.1J11.2 DK3aMeH
MatemaTrueckas MoJiesb (YHUBEpCaIbHAs [IK-3.1-Y [J11.3J12.1 J12.2
SKBUBAJICHTHAs CX€Ma) IIPOU3BOJILHOW JINHUH [IK-3.1-B  |JI2.3J13.1 JI3.2
nepenay CBY. DKBUBaJIEeHTHBIE TAPAMETPhI TMHUU [IK-5.2-3 2132 53
Iepeaayn: HOpMUPOBAHHbBIE AMILIUTY/IbI BOJIH [IK-5.2-Y
HANpPSDKSHUSI ¥ TOKA, BOTHOBBIC COMPOTUBIICHUE U I1K-5.2-B
MPOBOJUMOCTh. PEXKUM pabOThI IMHUH Mepenadn
MIPU Pa3InYHbIX HArpy3Kax: aKTUBHOM,
peakTUBHOM, KoMIuTekcHOH. KoaddunmeHTs
OTpa)KCHHUS ¥ CTOsTYEH BOJNHBI. BxomHOe
COMPOTHUBIICHUE JIMHUU TIEPEAaUH.

TpaHchOpMHUPYIOIINE CBONCTBA OTPE3KOB JTHHHH.

Kpyroas tuarpamma mojibIX COPOTUBIICHUI

(mpoBoauMoOcCTeit) nepenaroiei JIMHUY.

VY3KOIMOIOCHOE COTIACOBAHME B JIMHUAX Tepeaad.

/JTex/

1.20 Pacuer ocHoBHbIX apamerpoB MILL. /TIp/ 4 IK-3.1-3 JIT.1J11.2 OKk3aMeH

MK-3.1-y |J11.3J12.1 J12.2
IK-3.1-B  |J12.3J13.1 JI3.2
IK-5.2-3 3512233
IK-5.2-Y

I1K-5.2-B




1.21 W3mepenue napaMeTpoB MUKPOIIOJIOCKOBOH 2 IK-3.1-3 JI1.1J11.2 DK3aMeH,
nunud. /J1a6/ IK-3.1-Y |J11.3J12.1 JI2.2| JlabopatopHast
[IK-3.1-B  |J12.3J13.1 JI3.2 pabora
IK-5.2-3 312233
IK-5.2-¥Y
[IK-5.2-B
1.22 BonHOBOAHBIH 111€7€BOM MOCT: YCTPONUCTBO, 12 IK-3.1-3 JI1.1J11.2 OK3aMeH
IIPUHLUI ASHCTBUS, pPacueT OCHOBHBIX Pa3MEpOB. [K-3.1-y |JI11.3J12.1J12.2
MoCTOBBIC COCTUHEHYSI, BHITIOJTHCHHBIC HA OCHOBE [IK-3.1-B  |J12.3J13.1 JI3.2
MII (xonbIeBOit MOCT M IBYXILICH(HBIA I1K-5.2-3 213233
OTBETBUTEND). IIK-5.2-Y
N3yuenne koncnekra nexuuii. [loaroroska k JIP. [IK-5.2-B
[oaroroeka k coaue JIP, opopmienue oruera.
1.23 Iaccuubie 2N-momocHukr  /Tema/ 0




1.24

MerTozbl aHaIM3a HAaCCUBHBIX MUKPOBOIHOBBIX
ycrpoiicts. Jlunelinsie MHOronomocHukn CBY u
UX MaTpUYHOE ONUcaHue. VMnenaHcHble U
BOJIHOBbIE MaTpullbl. Martpulia paccerBaHUs
pon3BoabHOro 2N - nomtocHuka. OCHOBHbIE
CBOIicTBa MaTpHILbl pacceuBanus. [IpuHnun
JIEKOMIIO3ULIMM B aHanuse ycrpoiicts CBY.
CucreMbl aBTOMAaTH3UPOBAHHOTO IIPOEKTUPOBAHUS
ycrpoiicts CBY.

Onementsl CBY TpakToB. B3auMHble ycTpoiicTBa
CBUY. [IByXITOIIOCHUKH: COTJIACOBAHHBIE U
PEaKTHBHBIE HAIPY3KU. YEThIPEXIIOIIOCHUKH:
IIpe/ie/IbHbIE U MOIVIOIAIOIINE ATTEHI0ATOPBL;
HEPEXOABI MEXAY JIMHUAMU IIepead pasInuHbIX
Tunos. IIInpokomnonocHsle coryacyomnye
YCTPOMCTBA: MHOTOCTYIIEHYAThIE [IEPEXOIbI C
MaKCHMaJIbHO IIOCKON U 4eObIIIEBCKON
aAMILUIUTYAHO-YaCTOTHBIMU XapaKTepUCTUKAMUY;
IIPUHLUI ACHCTBUS, METOAUKA pacyera,
JIoCTKUMBIEe TapaMeTpsl. [1IupokononocHoe
COIJIaCOBaHUE C IIOMOILBIO IIJIABHBIX IIEPEXO/IOB.
OunbTpsl CBY: Tuns! ¢punstpos. IIporotuns: CBY
(GUILTPOB € ONTUMATBHBIMU YaCTOTHBIMU
xapaktepuctukamu. Crioco0s! peanuzanmun CBY
GbuIbTPOB.

[lectunomtocHuku: BonHoBoaHsle E u H
TPOHMHUKH. MaTpuLa paccesHus COrNIaCOBaHHOIO
TpoliHuka. Vcnonbs3oBaHuE TPOHHUKOB B KAUECTBE
JienuTesnei u cymmaropos MoriHoctd CBY
KosneOaHuil.

Pe3onaHcHblie qBYXmOMOCHIKH. OObEeMHBII
PE30HATOP C OTHUM 3JIEMEHTOM CBSI3H, KaK
PpEe30HAaHCHBIN ABYXMOMOCHUK. [IoHsTHE BHENTHEN
W HarpyxeHHoit nooporaocTr. Koaddunuent
CBSI3U. 3aBUCUMOCTb BXOAHOMN NIPOBOJUMOCTH OT
YacTOThl Ha 4aCTOTaX BOIMU3U PE30HAHCA.
Onpenenenye oNTUMaIbHON BEITMUMHBL CBS3U NPU
nepeaye S3HEPIUU B PE30HATOP U IIPH BBIBOJIE
SHEPIUU U3 PE30HATOPA BO BHELIHIOKO 1IEMb.
[I1pOoKOII0I0CHOE COTacOBaHUE KOMILIEKCHBIX
Harpy3ok. @u3ndeckue NPUUUHbI OTPAaHUUEHUS
nosocsl cornacopanus. Hepasenctsa P. M. ®ano,
YCTaHABJIMBAIOLIME CBA3b MEXY JOCTHKUMBIM
YPOBHEM COIJIACOBAHUS U IIUPUHOMN MOTOCHI
4acToT, B KOTOPOH OH AOCTIKUM. CXEMBI
LIMPOKOIIOIOCHOT'O COTTIACOBAHUS PE30HAHCHOI'O
JIBYXIIONIOCHHKA.

Hes3aumusle ycrpoiictBa CBU. ®epputosle
BEHTWIU U LUPKYJISATOPHI C IONEPEUHO-
HaMarHW4eHHBIM GeppuToM Ha ddexrax
"cMmenieHus nona" 1 "pe30HaHCHOrO TOTJIOIeHUs "
[IpuHimI nefcTBYA, YCTPOUCTBO IPU pealn3aliy
Ha BOJIHOBOJI€, KOAKCHAJIbHOW JINHUH,
MHKPOITOIOCKOBOW JTHUH. /JIex/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
123
3129233

DK3aMeH

1.25

Pacuer S — mapamMeTpoB MACCUBHOTO 00OPATHMOrO
YETHIPEXIIONOCHUKA. PacueT BOCBMUIIONIOCHUKE
Mp/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
I1K-5.2-3
IK-5.2-¥
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
JI2.3J13.1 J13.2

3129233

DK3aMeH

1.26

DKCIePUMEHTAIBHOE HCCICAOBAHUE S —
HapaMeTpoB HACCHBHOTO 00PAaTHMOro
4eThIpexIoocHuKa /J1ab/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
I1K-5.2-3
IK-5.2-¥
I1K-5.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
JI2.3J13.1 J13.2

3129233

DK3aMeH,
JlaGopaTtopHast
pabora




1.27 Hcnonp3oBanue AUOJHBIX, TPHOAHBIX TUPUCTOPOB 14 IK-3.1-3 JI1.1J11.2 OK3aMeH
U CUMUCTOPOB B 3JIEKTPOHHBIX CXEMaX. [K-3.1-y |JI1.3J12.1 JI2.2
W3yuenne xoHcnekTa ekiui /Cp/ [IK-3.1-B  |JI2.3J13.1 JI3.2

I1K-5.2-3 2132033
IK-5.2-Y
I1K-5.2-B
Paznen 2. Pazaen 2

2.1 VKP /Tema/ 0

2.2 Koncynpranun /MKP/ 0,35 IK-3.1-3 JI1.1J11.2
IK-3.1-y |JI1.3J12.1 J12.2
IK-3.1-B  |J12.3J13.1 JI3.2
I1K-5.2-3 213233
IK-5.2-Y
I1K-5.2-B

2.3 Koncynpranuu /Tema/ 0

24 KoncynbTupoBanue nepes 5K3aMeHOM U 2 IK-3.1-3 JI1.1J11.2
npaxtukoi /Kuc/ [K-3.1-Y |JI1.3J12.1 JI2.2

IK-3.1-B  |J12.3J13.1 JI3.2
IK-5.2-3
IK-5.2-Y
I1K-5.2-B

2.5 Ox3ameH /Tema/ 0

2.6 Dk3ameH /DK3aMeH/ 35,65 | TIK-3.1-3 JI1.1J11.2 Dk3ameH
IK-3.1-y |JI1.3J12.1 J12.2
IK-3.1-B  |J12.3J13.1 JI3.2
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

O1ieHOYHBIE MaTepUallbl IPUBEICHBI B IPUIIOKEHUHU K paboueil porpaMme JUCHUILIMHBI (CM. JOKYMEHT "OLeHOUHbIe MaTepUalbl
0 JUcLUIIMHe "MUKpOBOIHOBast TeXHUKa"").

6. YYHEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
roj Ha3BaHue ObC

JI1.1 [Acraiikun A. U, Teopus u texuuka CBY : yueObHoe nocobue Capos: 978-5-9515-
Tpomox K. B., MoHosa Poccuiickuit 0109-7,

C.IL, IIpode B. B., Gbenepanpupiii | http://www.ipr

Acraiikun A. 1. sepHbI 1eHTp —|bookshop.ru/1
BHUUDD, 2008,[8460.html
464 c.

JI1.2 |bokos JI. A., DJEeKTpOANHAMUKA U PaCpOCTpaHEHUE pajioBoIH : yueOHoe |Tomck: Tomckwuii [978-5-86889-
3amorpuHckuii B. A., |mocoOue rocynapcrBeHs |578-4,
Mangens A. E. i yHuBepcuteT |http://www.ipr

CHCTEM bookshop.ru/7
yinpasiaeHus 1 |2050.html

PaIHO3JICKTPOH
uku, 2013, 410 c.




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
roj HazBanue DbC
JI1.3 |I'puropses A. . DJeKTpOANHAMHKA U MUKPOBOJIHOBAS TEXHHUKA : y4eOHUK CaHKT- 978-5-8114-
[erepOypr: 0706-4,
Jlans, 2007, 704 |http://e.lanboo
c. k.com/books/e
lement.php?
pll_cid=25&p
11 _id=118
6.1.2. lono/IHMTeIBbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
roj HazBanue DbC
JI2.1 |banabun A.H. Onexkrpoaunamuka u rexuuka CBY : Meron.ykas.k na6.padoram|Ps3anb, 1995, , 1
52c¢.
JI2.2 |I'puropneB A./L. DJeKTpOANHAMHKA U MUKPOBOJIHOBAs TEXHHKA : y4eO. CIIG.: Jlans, 978-5-8114-
2007, 704c. 0706-4, 1
JI2.3 |I'puropses A. . DJeKTpOANHAMHKA U MUKPOBOJIHOBAS TEXHHUKA : y4eOHUK CaHKT- 978-5-8114-
[erepOypr: 0706-4,
Jlans, 2021, 704 |https://e.lanbo
c. ok.com/book/1
67679
6.1.3. MeToauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
roj HazBanue DbC
JI3.1 |I'me6oBa T.A., 'opaur |MuxkpoBonHoBas TexHuka. U.1 : Meroandeckue ykazaHus Pszanb: PULL ,

O.A., Iumikos A.A. PI'PTY, 2018, |https:/elib.rsre
u.ru/ebs/downl
0ad/1824

JI3.2  |IumxoB A.A. DJeKTpoAMHAMUKA U MUKPOBOJIHOBAs TeXHHKA : Meron.ykas.k |Ps3anb, 2004, , 1
nab.paboram 48c.
6.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH ""UHTepHer"
21
32
33

6.3 IlepeyeHs NpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00ecredeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA

HaumenoBanue

Onucanue

OnepanyonHas cucrema Windows

KOMMCp‘{@CKaﬂ JIMICH3Us

Kaspersky Endpoint Security

KOMMCp‘{@CKaﬂ JIMICH3Us

Adobe Acrobat Reader Caoboanoe T10
LibreOffice CsobonHoe 10
6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 [Mudopmanuonno-npasosoii moptan TAPAHT.PY http://www.garant.ru

6.3.2.2

Cucrema Koncynperantllntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUILINHBI (MOAYJIA)




214 nabopaTopHbIil KOpILyC. yueOHast ayaAuTOpusl Ul IpoBeNeHus y4eOHbIX 3aHiaTui. CrnenuanuzupoBaHHas mMebens (60
110CaJI0YHBIX MECT), MArHUTHO-MapKepHas Jjocka. MynbTuMmenna npoekrop, 1 sxpas. I1K.

321 naGopaTopHbIi KOpmyc. YueOHas JabopaTopusi, OCHAIIeHHas JIaOOpaTOpPHBIM 00OpymOBaHHE. YucOHas
AyMUTOpUS JJIS TPOBEICHUSA 3aHATHH JICKIIMOHHOTO W CEMHUHApPCKOTO THIA, TPYNIOBBIX M WHIMBHIYaJIbHBIX
KOHCYNbTaIMH, J1a00paTOpPHBIX pabOoT, TEKYyIIero KOHTPOJIS W TPOMEKYTOYHOW arrecrarmu. 24  MecTta,
y4eOHO-11a00paTOpPHBIE CTEH B! ISl HCCIIEIOBaHMS BAKyyMHBIX U MOIYIIPOBOAHUKOBBIX ITPUOOPOB U ycTporicts CBY
2 nuana3ona, ocrutorpad C1-67, ocmmutorpad C1-68, ocipuiorpad ACK-1021, Bartmerp M3-21/a, BatT™MeTp
M4-2, Battmetp A2M-66, Battmerp M3-1A, ucrtounuk nuranus b5-30, HUCTOYHUK nuTanusi b5-43, yacroromep
U3-46, vactoromep U3-68, yacroromep U3-51, uactoromep U3-34, renepatop curnanos ['4-83, reneparop CUTHAIIOB
I'3-34, Boaprmerp B7-22A, wunHmukatop kodpduumenta myma ABX-263, BYU, JIIIA, nwon [anHa,
CrieLMaI3upOBaHHas MeOeNb, MAarHUTHO-MapKepHas J0CKa.

8. METOJAWYECKHE MATEPHAJIBI IO JUCHUIIIMHE (MOAY.TIO)

Meroanueckoe odecreueHne TUCHUIUIMHBI IPUBEIEHO B IPUWIOKEHUU K pabodelt nporpaMMe JUCHUIUIUHBI (CM. IOKYMEHT
"MeTonuueckue yKa3zaHus 110 AUCHUILIMHE "MUKpOBOJIHOBas TeXHHUKa"").

OnepaTtop 340 000 "KomnaHus "TeH3op" —

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNMCHIO

NnoAnnCAHO ®reoy BO "PrPTY", PIPTY, Cepebpsikos AHapeii 26.09.23 11:59 (MSK) MNpocTas noanucb
3ABEAYIOLLNM EBreHbeBuY, 3aMecTUTENb 3aBeayHoLLero kadeapoit

KAGEPbI

NoAnnCAHO ®reoy BO "PrPTY", PIPTY, YvpkuH Myxaun 26.09.23 12:00 (MSK) Mpocras noanucs
3ABEAYHOLNM . BukTopoBwuy, PekTop

BbIMYCKAIOLLIEN

KA®EPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 26.09.23 12:03 (MSK) MNpocTas nognucb
MPOPEKTOPOM MO YP BsiuecnaBoBud, MpopekTop no y4ebHoii paboTte




