MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJEPALIMNA
OEJNEPAJIBHOE I'OCYIJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE

YYPEKAEHUE BBICHIEI'O OBPA3OBAHUSA

"PSI3AHCKHNU I'OCYIAPCTBEHHBIN PAINOTEXHUYECKNI YHUBEPCUTET

NMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BhIMycKarolei kageaps

JIEKTPONpeodpa3zoBaTe/ibHbIe YCTPOIiCTBA

paboyas nporpaMma AUCHUMUILUIUHBI (MO JIs)

3akperuieHa 3a Kadenpoi

VueOHbBIH T1aH

Keamuduxamus

®dopma 00ydeHus

OO611ast TPyA0EMKOCTb

PaguorexHu4ecKuX yCTpPOMCTB

z11.03.01_24 00.plx
11.03.01 Paguorexuuka

O0akaJjaBp

3ao4yHas

33ET

PacnpenesieHne 4acoB THCOUILUIHHBI TI0 KypcaM

Kypc 3
— Uroro
Bun 3ansaruit VII PII

Jlekuun 6 6 6 6
JlabopaTopHbie 4 4 4 4
Wnas KoHTaKTHas 0,25 (0,25 (0,25 (0,25
pabora
Uroro ayga. 10,25 110,25 | 10,25 | 10,25
Konrakrnas padora | 10,25 [ 10,25 | 10,25 | 10,25
Cam. pabora 84 84 84 84
Yacsl Ha KOHTPOJIb 3,75 3,75 (3,75 |[3,75
KonTponbras 10 10 10 10
paboTa 3209HHUKH
Hroro 108 108 108 108

r. Psa3ansn



IIporpammy coctaBui(n):

x.m.u., ooy., Kpioxos Anexcandp Huxonaeguy

Pabouast mporpamMMa TUCIUILTHHBL
DJieKTponpeodpa3oBaTebHbIE YCTPOHCTBA

paspabotana B coorBeTcTBrn ¢ @PI'OC BO:

®I'OC BO - 6akanaBpuar no HampasieHuto noarorosku 11.03.01 Paguorexnuka (mpuka3 Munobpuayku Poccun ot 19.09.2017 1.
Ne 931)

COCTaBJICHAa HA OCHOBaHMH Y4eOHOTO IIaHa:
11.03.01 Pagunorexnuka
YTBEP)KACHHOTO Y4EHBIM COBETOM By3a oT 26.01.2024 npoTokon Ne 8.

Pa6oyas mporpamma o100peHa Ha 3aceJaHuK Kadeapsl
PaanorexHnuyecKux ycrpoicTs

[Iporokon ot 27.06.2024 r. Ne 10
Cpok aelictBus mporpamMmsl: 20242025 yu.r.
3aB. kadenpoii ITapumn FOpuit Hukonaesuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma rnepecMoTpeHa, 00CykaeHa U 0100peHa I
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acegaHnu Kadeapsl
PaguorexHu4ecKknx ycTpoiicTs

[Iporokonm ot 20251, Ne

3aB. kadenpoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamMma rnepecMoTpeHa, 00CyKaeHa H 0Jo0peHa IS
ucnondeHus B 2026-2027 yueOHoM roay Ha 3aceqaHuu Kadeapsl
PaguorexHu4ecknx ycrpoiicTs

[Iporokonm ot 2026 . Ne

3aB. kadempoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa I
ucroaaenus B 2027-2028 yuyeOHOM roay Ha 3acegaHuu kKadeapsl
PagnorexHu4yecknx ycTpoiicT

IIpotoxom oT 2027r. Ne

3aB. kadenpoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouyast mporpamMma mepecMoTpeHa, o0cyskaeHa i 0o0peHa st
ucnondeHus B 2028-2029 yueOHoM roay Ha 3aceqaHuu Kadeapsl

PaguorexHuyeckux ycrpoiicTs

[Iporokonm ot 2028 r. Ne

3aB. kadempoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienpro 0CBOGHNS AUCIMILIMHEI ABISETCSA (OPMHPOBAHNE 3HAHUI W YMEHHH 10 00ECTIEIEHHIO IEKTPOIUTAHUS yCTPOUCTB
U CUCTEM TCHEKOMMyHMKﬁLlHIZ, CIIOCOOHOCTH MIPUMEHATH COBPEMEHHBIC TCOPETUYCCKUE U DOKCTICPUMECHTAJIbHBIC METOAbL
HCCIIEI0BAHHUS C LIENIbIO CO3/1aHMsI HOBBIX IEPCIEKTUBHBIX CPEACTB TEIEKOMMYHHUKALUN, HCIIOIb30BAHHSI U BHEAPEHUS
Pe3yNbTaTOB HCCIIeT0BAaHUMI

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

[ux (pasgen) OIT: |

2.1 | TpeGoBaHus K MPeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

2.1.1| CoBpeMeHHBIC METO/IbI KOAUPOBAHUS U MOJTYJISLIUU

2.1.2 | Lludposas 06paboTKa CUTHATIOB

2.1.3 | Lludposas 06pabOTKa CUTHATIOB

2.1.4 | DneKTpOMarHUTHbIE OIS X BOJIHBI

2.1.5| OneKTpoMarHUTHBIE OIS U BOJHBI

2.1.6 | BeraucnurenbHas TeXHUKA U HHOOPMAIIMOHHBIC TEXHOJIOTHU

2.1.7 | BeruncinuTeapbHas TEXHUKA 1 I/IH(I)OpMaI.lI/IOHHBIC TEXHOJIOTUH

2.2 | JucuunauHbl (MOAYJIH) H NPAKTUKH, 1151 KOTOPLIX OCBOCHHE JIAHHOM JUCHUININHLI (MOAY.I51) HEOOXOAMMO KAK
npelecTByOIIee:

2.2.1 | 3ammra uadopmanuu 8 MTKC

2.2.2| Metoas! 00pabOTKH peUeBBIX M BUICOCHTHAIOB B HH(POTEICKOMMYHUKAIIMOHHBIX CHCTEMAax

2.2.3 | Mogpemnposanne TKC B cpene Simulink

2.2.4| Hay4Ho-uccnenoBatenbcKas IpakTHKa

2.2.5| HayuHo-uccrenoBatenbckas pabora

2.2.6| OcHOBBI TeOpuHr OECTIPOBOAHON PaTUOCBSI3U

2.2.7 | Tpu6opst CBY u onTu4eckoro Auana3zoHa

2.2.8 | udposast 06paboTKa CUTHAIOB M CHTHAIBHBIE ITponeccopsl B CIIP

2.2.9 | BeimonHeHNE U 3aMUTAa BBITYCKHON KBaTH()UKAIIMOHHON PaboTHI

2.2.10| BrmmosrHeHME 1 3amMTa BRITYCKHOM KBATH(HUKAIIMOHHON paboTHI

2.2.11 | HoBble nH(popManmonnsie TexHonoruu B MTKC

2.2.12 | Oxoneunsle yctpoiictea MTKC

2.2.13 | [IpenauruioMHas IpakTHKa

2.2.14 | IlpenauniaoMHast MpaKkTUKa

2.2.15| IlpenauniaoMHbIi Kype

2.2.16|YUP

3. KOMIETEHIIUY OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMTLTAHBI
(MOJYJIST)

IIK-2: CnocodeH nNpoBoaUTH UCC/IEI0BAHUE MOIEPHU3HPYEMbIX GYHKIMOHAIBHBIX Y3JI0B 00PTOBOIi anmapaTypbl
KOCMHYECKHX aNmnapaToB

ITIK-2.1. BeinoJiHsieT pacueT 3/1eKTPUYECKUX Pe;KUMOB KOMIIOHEHTHOMH 0a3bl 00PTOBOI annapaTypbl KOCMHYEeCKHX
annaparos

3HaThb

ANEKTPHUYCCKUE PEIKUMBI AIICKTPOHHOW KOMIIOHCHTHOH 0a3bl, YaCTOTHO-BPEMEHHbIC CUTHATYPBI, AUAIa30HbI U 3HAYCHHS (HU3HUCCKUX
BEJIMYMH, XapaKTEPHBIC JUIs JAHHBIX PEKUMOB

YMmeThb

BBITIOJTHATH PACUET AIEKTPUIECKUX PEKUMOB AJIEKTPOHHON KOMIOHEHTHOW 6a3bpl O0OPTOBO anmapaTypbl KOCMHUECKHX allapaToB
Baanernb

MaTeMaTHYSCKUMH U Tpa(oaHaTuTHISCKUMI METOJJAMH PacdyeTa 3JICKTPHUSCKUX PEKHUMOB 3JICKTPOHHONH KOMITOHEHTHOH 0a3bl

IIK-2.2. IIpoBoauT U3MepeHUsi Pe;KUMOB PadOThHI 3J1eMEHTOB DOPTOBOIi anNmapaTypbl KOCMHYECKHX alNapaToB

3HaTh

ANEKTPUICCKUE PEKHUMBI M YCIIOBHUS 3KCIUTYaTaIlUH JIEKTPOHHON KOMITOHEHTHOM 0a3bl, BKITIOYAs BIUSHUE CTATHYSCKOTO
JNEeKTPUYECTBA

YMeThb

OMpeNeNATh paboure PeXKUMBI JIEMEHTOB OOPTOBOM anmmaparypbl KOCMUYECKHX aliapaToB

Baanernb

METOAAaMH M CPECTBAMHU U3MEPEHUS XapaKTEPUCTUK U PEKUMOB pabOTHI AIEMEHTOB OOPTOBOI anmapaTypbl KOCMHUYECKHX allapaToB




IIK-5: Cnoco0eH NpoBOAUThL pacueThl JJs Pa3padoTKu (PyHKIHOHAJIbLHBIX y3/10B 00PTOBOI aNNapaTypbl KOCMHYECKHX
anmnaparoB

IIK-5.1. AHa;iM3upYyeT BXO/HbIE JaHHbIE JJIfl BBIIOJIHEHUS] PACYeTOB NIPH pa3padorke (PyHKIHOHAJIbLHBIX y3/10B 00PTOBOH
annaparypbl KOCMHYeCKHX aNnapaToB

3HaTh

OCHOBBI IPOCKTHPOBAHUS M KOHCTPYHUPOBaHHsI OOPTOBOI ammapaTypbl KOCMHYECKUX alllapaToB, TUIIOBBIC TEXHHYECKUE TPEOOBAHHS K
OOpPTOBOH ammapartype U CpeAcTBa UX 00eCIeUeHUs

Ymern

AQHAJIM3UPOBATH TEXHUUECKHE TpeOOBaHUsI, BEIOUpATh 1 000CHOBBIBATH CIIOCOOBI 00ecrieueH s TpeOyeMbIX YHCICHHBIX MoKa3aTenen
pa3pabaTbIBaeMbIX (YHKIHOHAIBHBIX Y3JI0B

Baanernb

HaBBIKAMH pa3pelIeHns] TEXHUYECKHX KOMIPOMHCCOB M BBIOOpa ONTUMANIBHBIX PEIICHUH A1l 0OeciieueHus] TEXHUIEeCKUX TpeOOBaHMiA

IIK-5.2. IIpoBoauT pacueTsl JeTajeil, yHKIHOHAIbHBIX Y3JI0B, JJIEKTPHYECKHX PE:KMMOB GOPTOBOIi annapaTtypbl
KOCMHYECKHX ANNAPATOB MO0 3JIeKTPHYECKHM H TeXHOJIOTHYECKHM NapaMeTpam

3HaTh

(bmsnveckre MPUHIAIBI PAOOTHI U OCHOBBI CXEMOTEXHUKH (DYHKIIMOHAIBHBIX Y3JI0B OOPTOBOH ammapaTypbl KOCMUYECKUX armapaToB
YMmeThb

MPUMEHITh MaTeMaTHYECKU anmapar, CTaHAapTU3UPOBAHHbIE PEILICHHS, METOIbI MATEMAaTHUECKOTO U allTOPUTMHYECKOTO
MO/JICITUPOBAHUS MIPU pacueTe JeTalneH, GYHKIMOHANIBHBIX Y3JI0B, SJICKTPHUSCKIX PEKHUMOB OOPTOBO# ammapaTypbl KOCMHUYECKHX
anmnaparoB

Baanernb

METOJIAMH PacyeTa XapaKTePUCTHUK JIEKTPUUYECKUX IIeTICH

B pe3ysabTare ocBOeHHMS AUCHHUILINHBI (MOAYJIsA) 00y4aKOLIMIICA J0/IKEH

3.1|3nars:

3.1.1 - mpuHUMIBI JEHCTBUS YCTPOHCTB AMEKTPOIUTAHNS;

3.1.2 | - MeTOIBI HCCIIEIOBAHKS YCTPONUCTB IEKTPOITUTAHHUS;

3.2| Ymern:

3.2.1]- IPUMEHATH COBPEMEHHBIC TECOPETUUCCKUEC U OKCIICPUMEHTAIIBHBIC METOAbI UCCIICTOBAHUSA

32.2]- OIIPEACIIATh OKUAACMBIC PC3YJIbTAThl PCIICHUS BBIACJICHHBIX 3a4a4;

3.3| Biagers:

3.3.1| - npoBeneHHs SKCTIEPUMEHTAIBHBIX UCCIIeI0BaHUl;

3.3.2| - BeIOOpa TEXHUUECKUX CPEACTB U 00pabOTKU pe3yIbTaToB;

4. CTPYKTYPA U COAEPKAHUE IV CLHUILINHBI (MO Y.I5T)

Kon HaumenoBanue pa3aesios u tem /Bua 3anatusi/ | Cemectp / | Hacos | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 1070 KOHTPOJISt
Paznen 1. DuexkTponpeodpazoBarebHbIe
ycTpoiicTBa
1.1 BrmpsivurensHble yerpoiicTa /Tema/ 3 0
1.2 Hctounuku anexrponuranus /Cp/ 3 2 IK-2.1-3 JI1.1J11.2 https://cdo.rsre
IK-5.1-3 JI1.3J13.9 u.ru/course/vie
I1K-5.2-3 JI3.13 w.php?id=3447
3100311
1.3 OnekTpoMexaHnYecKue reHepaTopsl /JIex/ 3 2 MK-2.1-3 J1.1 https://cdo.rsre

JI1.2J13.12 u.ru/course/vie
26 37 511 | w.php?id=3447

14 OnexTpoTexHUYIecKue ycTpotictsa /Cp/ 3 2 IK-2.1-3 J1.1 https://cdo.rsre
JI1.2J13.9 u.ru/course/vie
J3.11 w.php?id=3447
38011

1.5 Bropu4HbIe HCTOYHUKH dJIEKTpOoUTaHus /JIex/ 3 2 IK-2.1-3 JI1.1J11.2 https://cdo.rsre
JI1.11J13.9 | u.ru/course/vie
JI3.10 w.php?id=3447
33310011

1.6 DJeKTpOMarHUTHEIC KOMITOHEHTHI /Cp/ 3 2 IK-2.1-3 JI.1J11.2 https://cdo.rsre
JI1.4J13.2 u.ru/course/vie
J13.25 w.php?id=3447
24 511




1.7 AxTHBHBIC KOMITOHEHTSI /Cp/ 2 IK-2.1-3 J1.1 https://cdo.rsre
JI1.2J13.2 u.ru/course/vie
JI3.26 w.php?id=3447
21320511
1.8 Heynpasnsemsie Bompsmurenu /Cp/ 2 IK-2.1-3 JI1.1J11.2 https://cdo.rsre
JI1.6J13.6 u.ru/course/vie
JI3.9 w.php?id=3447
33 011
1.9 Crabum3anus TokoB Bernpsimuteneit /Cp/ 2 IK-2.1-3 JI1.1J11.2 https://cdo.rsre
JI1.8 u.ru/course/vie
JI1.13J13.2 | w.php?id=3447
33 011
1.10 BrmpsiMurenu ¢ 6ecTpaHchOpMaTOpHBIM 2 IK-2.1-3 J1.1 https://cdo.rsre
Bxozom /Cp/ JI1.2J13.2 u.ru/course/vie
23 311 w.php?id=3447
1.11 Koppexkrops! koadduimenta momuoctH /Cp/ 2 IK-2.1-3 JI1.1 https://cdo.rsre
JI1.2J13.9 u.ru/course/vie
JI3.15 w.php?id=3447
311
1.12 HccnenoBanue BRIIPSIMUTENCH U CTIIAXKHUBAIOIIIAX 1 IK-2.1-3 JI1.1 https://cdo.rsre
¢unsTpoB /J1ab/ IK-2.2-Y JI1.2J13.1 u.ru/course/vie
I1K-2.2-B JI3.2J13.6 | w.php?id=3447
IK-5.1-yY JI3.8 J13.9
IK-5.1-B JI13.16
I1IK-5.2-B 23 011
1.13 HccnenoBanne cTabMIN3aTOPOB IOCTOSHHOTO 1 IK-2.1-3 1.1 https://cdo.rsre
Hanpsokenus /J1a6/ IK-2.2-Y JI1.2J13.2 u.ru/course/vie
I1K-2.2-B J13.4 J13.6 | w.php?id=3447
IK-5.1-Y JI3.9 J13.17
IIK-5.1-B | JI3.18 JI3.19
I1K-5.2-B JI3.20
39510311
1.14 Brmpsimurensasie yerpoiicTsa /Cp/ 12 IK-2.1-3 J1.1 https://cdo.rsre
MK-2.1-y JI1.2J13.1 u.ru/course/vie
IK-2.1-B JI3.2J13.4 | w.php?id=3447
I1K-2.2-3 JI3.6 J13.8
IK-2.2-y JI3.9
IIK-2.2-B | D1 32 33 B4
IK-5.1-3 | D6 37 38 29
[K-5.1-Y 310911
I1K-5.1-B
IK-5.2-3
[K-5.2-Y
I1K-5.2-B
1.15 Crabummsarops! /Tema/ 0
1.16 ITapameTpudeckue ctadbunusatops /Cp/ 2 IK-2.1-3 JI.1J11.2 https://cdo.rsre
JI1.13J13.2 | u.ru/course/vie
240511 w.php?id=3447
1.17 JluHelHble cTaOMIN3aTOPBI HAPSDKEHUS U 2 MK-2.1-3 JI.1J11.2 https://cdo.rsre
Toka /Cp/ JI1.7J13.18 | u.ru/course/vie
JI3.19 J13.20 | w.php?id=3447
311
1.18 Husepropst /Cp/ 2 MK-2.1-3 JIL.1J11.2 https://cdo.rsre
250311 u.ru/course/vie
w.php?id=3447
1.19 Ipunune! nefictBus naBepTOpoB /Cp/ 2 IK-2.1-3 JI1.1J11.2 https://cdo.rsre
MK-2.2-3 25011 u.ru/course/vie
IK-5.1-3 w.php?id=3447
1.20 IIpeobpaszoBaTenu Hanpsokenus /Cp/ 2 IK-2.1-3 JI1.1J11.2 https://cdo.rsre
IK-2.2-3 293210311 | u.ru/course/vie
IK-5.1-3 w.php?id=3447
1.21 HMnynbcHbIe cTaOMIN3aTOPEl HanpshkeHus /J1ex/ 2 MK-2.1-3 JI.1J11.2 https://cdo.rsre
I1K-2.2-3 293210311 | u.ru/course/vie
IK-5.1-3 w.php?id=3447




1.22 Hccnenosanue 1 [1K-2.1-3 JI1.1 https://cdo.rsre
MOBBIIIAIOIIET0 MPeoOpa3oBaTelIs IK-2.2-y JI1.2J13.2 u.ru/course/vie
HanpspxeHus /J1ab/ I1K-2.2-B JI3.3JI3.5 | w.php?id=3447

IK-5.1-y JI3.7 J13.9
IIK-5.1-B | JI3.22 JI3.23
IK-5.2-Y | 59510311
I1K-5.2-B

1.23 HUccnenoBanne 1 MK-2.1-3 J1.1 https://cdo.rsre
TIOHIKAIOLIETO MpeoOpa3oBaTens [K-2.2-y JI1.2J13.2 u.ru/course/vie
Hanpsoxenus /J1ao/ I1K-2.2-B JI3.3JI3.5 | w.php?id=3447

IK-5.1-Y JI3.7 J13.9
IK-5.1-B | JI3.14 JI3.21
IIK-5.2-B J13.24
39210311
1.24 Crabummsaropst /Cp/ 12 IK-2.1-3 J1.1 https://cdo.rsre
K-2.1-y JI1.2J13.2 u.ru/course/vie
IIK-2.1-B JI3.3J13.5 | w.php?id=3447
IK-2.2-3 JI3.7 J13.9
IK-2.2-Y 34 35 29
I1K-2.2-B 310311
IK-5.1-3
IK-5.1-Y
I1K-5.1-B
IK-5.2-3
IK-5.2-y
I1K-5.2-B
1.25 OnekTponpeoOpazoBaTenbHbie ycTpoiicTa /Tema/ 0
1.26 Ipesenramus JITY /UKP/ 0,25 IK-2.1-3 JI1.1J11.2 https://cdo.rsre
311 u.ru/course/vie
w.php?id=3447
1.27 Ionroroska k 3auéty /Cp/ 34 IK-2.1-3 J1.1 https://cdo.rsre
[K-2.1-y JI1.2J13.1 u.ru/course/vie
I1K-2.1-B JI3.2J13.3 | w.php?id=3447
I1K-2.2-3 JI3.4J13.5
IK-2.2-y JI3.6 J13.7
I1K-2.2-B JI3.8 J13.9
MK-5.1-3 | 312233 54
IK-5.1-Y | D536 37 28
I[IK-5.1-B | B9 210911
I1K-5.2-3
IK-5.2-Y
I1IK-5.2-B
1.28 3auér /3auét/ 3,75 [K-2.1-3 JI1.1 https://cdo.rsre
MK-2.1-y JI1.2J13.1 u.ru/course/vie
I1K-2.1-B J13.2J13.3 | w.php?id=3447
I1K-2.2-3 J13.4 713.5
IK-2.2-y JI3.6 J13.7
I1K-2.2-B JI3.8 J13.9
IK-5.1-3 | 312233 54
IK-5.1-Y | D536 37 38
IK-5.1-B | 29310311
I1K-5.2-3
IK-5.2-y
IIK-5.2-B
1.29 KonTtpomabnas padota /Kp3/ 10 IK-2.1-y JI1.2 JI1.5 https://cdo.rsre
IK-2.1-B JI1.9 JI1.10 | u.ru/course/vie
MMK-2.2-Y | JI1.12J13.14 | w.php?id=3447
I[IK-2.2-B | JI3.16 JI3.18
MK-5.1-y | JI3.19J13.21
MK-5.1-B | JI3.22 JI3.23
IK-5.2-y 311
IK-5.2-B

5. OHEHOYHBIE MATEPHAJIBI 11O TJUCHUIIJIMHE (MOAYJIIO)




OrieHOUHBIE MaTepHabl IPUBEJCHBI B IPUIIOKEHUH K pabouel mporpaMmme JUCUUIUIMHBI (CM. AOKyMeHT "OueHOYHbIe MaTepHabl
M0 JMCIUILTHHE "DIeKTponpeodpa3oBaTeNbHble ycTporicTBa"")

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MOAYJIA)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IUTEpPaTYypa

Ne ABTOPBI, COCTaBUTEIN 3arnasue UsparenscrBo, | KonnuectBo/
rox Ha3BaHUE
ObC

JI1.1 | Bbymyes B. M., DNEKTPONMUTAHUE YCTPOMCTB U CUCTEM TEJIEKOMMYHUKAIIUN Mockaa: 978-5-9912-
Hemunckuii B. A., lNopsiuas muaus | 0077-6,
3axapos JI. @., -Tenekowm, https://e.lanbo
Kosznses 10. 1., 2016, 384 c. ok.com/book/
Konkaros M. @. 111028

JI1.2 | Kproxos A.H. IToctpoenue rpa¢pukoB B ogauX ocsix B Calc: yueGHOE Pazans: , 2022, |,

9NEKTPOHHOE U3JaHHE KOMIUIEKCHOTO PaCIPOCTPAHEHHUS : https://elib.rsr
MeTtoauveckue yKkazaHus eu.ru/ebs/dow
nload/3204

JI1.3 [Kypbatos, 1O. JI., BropuuHsIe 3HEpropecypchl 1 S3Heprocoeperaromue TexHomorud | Mockaa, 978-5-9729-
Buproxos, A. B., B IIPOMBIIUICHHOCTH : Y4eOHOe mocodue Bomnorna: 0796-0,
I'autués, I1. A., Wndpa- https://www.i
OnermikeBny, T. T Hmxenepwus, prbookshop.r

2022, 196 c. u/124018.htm
|

JI1.4 | Kprokos A.H. HccnepoBanre MOBBIIAIONIETO TPeoOpa3oBaTess HaMpsHKSHUS. Pszans: , 2023, |,

Hcnonnaenue 1: yaeOHOE NIEKTPOHHOE U3JJaHUE KOMILUIEKCHOTO https://elib.rsr
pacrpocTpaHeHus : MeToandeckue yKa3aHus eu.ru/ebs/dow
nload/3788

JI1.5 | Xonomnos C.H. PacdeT 3eKTpOHHBIX CXEM : METOA. YKa3. K IIPaKT. paboTaM Pazams, 2022, |, 1

32c.

JI1.6 | Bbymyes B.M., DNEKTPONUTaHUE YCTPOUCTB U CHCTEM TEIEKOMMYHHUKALIUH : M.: Topsiuast 978-5-9912-
Jemunckuii B.M., yue0. mocobue JIVHUA - 0077-6, 1
3axapos J1.O., Tenexom, 2016,

Kozmnses 0. /1., 370c.
Konkanos M.®.

JI1.7 | buttokos, B. K., VlcTOYHHUKH BTOPUYHOTO JIEKTPOITUTAHHS © YICOHUK Mockaa, 978-5-9729-
Cumauxos, 1. C., Bonorga: 0471-6,
Bbab6enko, B. I1. Huodpa- http://www.ip

Wmxenepns, rbookshop.ru/
2020, 376 c. 98360.html
JI1.8 |Ilerpos K.C. Pannomarepuainbl,paJuOKOMIOHEHTHI U JIEKTPOHUKA : M.:CIIG.:ITute | 5-94723-378-
VY4eb.nmocobue i By30B p, 2003, 512c. 9,1

JI1.9 | Bbymyes B.M., DNEeKTPONUTaHUE YCTPOUCTB U CHCTEM TEJIEKOMMYHHUKALIUH : M.: Topsiuast 978-5-9912-
Jemunckuii B.M., yue6. mocobue JIMHUA - 0077-6, 1
3axapos JI.D., Tenexom, 2016,

Koznses 0. /1., 370c.
Konkanos M.®.
JI1.10 | Bepemrarua H.M., [IpoMsbInIeHHas ¥ CHIIOBas IEKTPOHHKA : METOJ. yKa3. K 11a0. Pszans, 2021, |, 1
Kpyrnos C.A., paboram 36¢.
CepexuH A.A.,
Kycaxun I.C.,

Aransios K. /.




No ABTOpBI, COCTaBUTETH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUC
3BC

JI1.11 |Bepemarun H.M., [IpoMbIITIeHHAst ¥ CHIIOBas 3JIEKTPOHUKA : METO/. yKa3. K J1a0. Pszans, 2021, |, 1

Kpyrnos C.A., paboTtam 48c.

Cepexur A.A.,

Kycaxun I.C.,

Aransios K. /1.

JI1.12 | Bepemiarun H.M., CuIioBast 2JIEKTPOHMKA : METOJI. YKa3. K 1ab. pabotam Ps3anp, 2021, , 1

Kpyrnos C.A,, 48c.

CepexuH A.A.,

Kycakun JI.C.,

Aransiios K. /1.

JI1.13 | Kprokxos A.H. Pa3paboTka u riccienoBaHue MOBHIIAIONIETO MPE0Opa30BaTEIS Ps3ann: , 2022, |,
HaTpsDKEHUS: yIeOHOE AIEKTPOHHOE U3JJaHHe KOMIUIEKCHOTO https://elib.rsr
pacnpocTpaHeHus : MeToan4Yeckue yKa3aHus eu.ru/ebs/dow

nload/3202
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3ariaBue UsnarenscrBo, | KonmmuecrBo/
Tox Ha3BaHUE
ObC

JI3.1 | Kunapucos H.I'., HccnenoBanne BEIPSAMUTEINEH 1 CITIAKUBAIOINX (DUIBTPOB ! Pasanb: PULL ,

CyxopykoB B.H. Metoandeckue ykazaHus PI'PTY, 2011, |https://elib.rsr
eu.ru/ebs/dow
nload/1747

JI3.2 | Kprokos A.H. BropudHBIE HCTOYHUKH SICKTPONUTAHNS: ydeOHOe dekTpoHHoe | Ps3ams: , 2021, |,

M3aHIe KOMITIEKCHOTO PacpoCTpaHeHus : MeToaimaeckne https://elib.rsr
yKa3zaHHs eu.ru/ebs/dow
nload/2971

JI3.3 | Kprokxor A.H. DJIEKTPOTEXHUUECKHE YCTPONCTBA: yaeOHOE 3JEKTPOHHOE Pszans: , 2021, |,

M3aHIe KOMITICKCHOTO paclpocTpaHeHus : MeTommaeckne https://elib.rsr
YKa3aHUS eu.ru/ebs/dow
nload/2972

JI3.4 | Kprokos A.H. DJeKTpOMaIlIMHHbIE TeHEePATOPBL: yueOHOE IIEKTPOHHOE Pszans: , 2021, |,

M3JIaHUEe KOMIUIEKCHOTO PacpOCTpaHeHHs : MeToIeCcKHe https://elib.rsr
yKa3aHHS eu.ru/ebs/dow
nload/2973

JI3.5 | Kproxos A.H. VIcTOUHUKH 31eKTPONUTAHNS: YIeOHOE IEKTPOHHOE H3JaHUE Pazans: , 2021, |,
KOMIIJIEKCHOT'O PaclpoCTpaHeHus : MeToandeckue yKazaHus https://elib.rsr

eu.ru/ebs/dow
nload/2974

JI3.6 | Kproxor A.H. Pa3paboTka u rcciiefoBaHue TIOHIDKAIOIIETO MPeoOpa3oBaTelIs Ps3anb: , 2022, |,
HAIPSDKCHUS: yueOHOe IEKTPOHHOE M3JaHNEe KOMIUIEKCHOTO https://elib.rsr
pacnpocTpaHeHus : MeToauyeckue yKa3aHus eu.ru/ebs/dow

nload/3201

JI3.7 | Kprokxor A.H. Koppektops! k03 hHUIFeHTa MOITHOCTH: YU4eOHOE IIEKTPOHHOE Pszans: , 2023, |,

M3aHIe KOMITICKCHOTO paclpocTpaHeHus : MeTomimaeckne https://elib.rsr
YKa3aHUS eu.ru/ebs/dow
nload/3579

JI3.8 | Kprokos A.H. HccnenoBanne BRIIPSIMUTENCH U CTIIAXKUBAIOIINX (DUIIBTPOB: Pszans: , 2023, |,
y4eOHOE NMEKTPOHHOE U3JJaHUE KOMILUIEKCHOTO https://elib.rsr

pacnpocTpaHeHus : MeTon4eckue yKazaHus

eu.ru/ebs/dow
nload/3582




No ABTOpBI, COCTaBUTETH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUC
3BC
JI3.9 | Kprokor A.H. HccnenoBanue cTabMaM3aTopa MOCTOSIHHOTO HAPSKESHUS. Pszans: , 2023, |,
Hcrionaenne 2: yaeOHOE 37IeKTPOHHOE H3JaHHe KOMIUICKCHOTO https://elib.rsr
pacmpocTpaHeHHs : MeToquuecKne yKa3aHus eu.ru/ebs/dow
nload/3703
JI3.10 | KproxoB A.H. HUccnenoBanne cTrabuan3aTopa MOCTOSHHOTO HAMIPSKEHUSI. Pszans: , 2023, |,
Hcnonuaenue 3: yaeOHOE AIIEKTPOHHOE U3JaHUE KOMILUIEKCHOTO https://elib.rsr
pacrpocTpaHeHus : MeToandeckue yKa3aHus eu.ru/ebs/dow
nload/3704
JI3.11 | Kproxos A.H. HccnenoBanne ctabman3aTopa HOCTOSIHHOTO HAPSDKEHNUS. Pazans: , 2023, |,
Hcnonnenue 4: yuebHOE NIEKTPOHHOE U3JJaHUE KOMIUIEKCHOTO https://elib.rsr
pacnpocTpaHeHus : MeToan4YecKue yKa3aHus eu.ru/ebs/dow
nload/3705
JI3.12 | Kunapucos H.I"., Dnekrpornpeobdpa3oBaTebHbIC yCTPOHCTBa : MeToandeckue Pszans: PUL] ,
Kpecros [1.A., yKa3aHus PI'PTY, 2016, |https://elib.rsr
Cyxopyxkos B.H. eu.ru/ebs/dow
nload/2238
JI3.13 | Kproxor A.H. HccnenoBanue cTabUIN3aTopa MOCTOSHHOTO HAMIPSHKSHNS. Pszans: , 2023, |,
Hcnonaenne 1: yaeOHOE 37€KTPOHHOE H3JaHHE KOMIUICKCHOTO https://elib.rsr
pacmpocTpaHeHHs : MeTouuecKne yKa3aHuUs eu.ru/ebs/dow
nload/3786
JI3.14 | KproxoB A.H. HccnenoBanre MOHIKAIOIIETO TPeoOpa3oBaTesi HaPSHKEHMUS. Pszans: , 2023, |,
Hcnonnenue 4: yueOHOE 3JIEKTPOHHOE U3IaHUE KOMILICKCHOTO https://elib.rsr
pacrpocTpaHeHus : MeToandeckue yKa3aHus eu.ru/ebs/dow
nload/3787
JI3.15 | Kproxos A .H. HccnenoBanne MOBBIIIAIOMIETO IPe0Opa30BaTeNs HAPSKEHHUS. Pazans: , 2023, |,
Hcnonnenue 2: yuebHOE NIEKTPOHHOE W3JJaHUE KOMIUIEKCHOTO https://elib.rsr
pacnpocTpaHeHus : MeToan4YecKue yKa3aHus eu.ru/ebs/dow
nload/3789
JI3.16 | Kprokxor A.H. HccnenoBanre MOBBIIAIONIETO MPeoOpa3oBaTels HaPsHKCHNS. Psazans: , 2023, |,
Hcnonaenne 4: yae6HOE 37IEKTPOHHOE H3JaHNHE KOMIUICKCHOTO https://elib.rsr
pacmpocTpaHeHus : MeToIuuecKue yKa3aHust eu.ru/ebs/dow
nload/3790
JI3.17 | Kproxor A.H. UccnenoBanue moHmkaromero npeodpa3oBaress HapsKeHHS. Pszans: , 2023, |,
Hcnonaenne 1: yaeOHOE 37€KTPOHHOE H3JaHHE KOMIUICKCHOTO https://elib.rsr
pacmpocTpaHeHHs : MeToIuuecKre yKa3aHuUs eu.ru/ebs/dow
nload/3828
JI3.18 | KproxoB A.H. DJEeKTPOMarHUTHbIE KOMIIOHEHTHI: Y4eOHOe 2IeKTPOHHOE Pszans: , 2023, |,
M3JIaHAE KOMIUIEKCHOTO PaCpOCTpaHeHHs : MeToYeCcKHe https://elib.rsr
YKa3aHHS eu.ru/ebs/dow
nload/3829
JI3.19 | Kprokos A.H. AxTuBHBIE KOMTIOHEHTHI DI1Y: yueOHOe 2IIeKTPOHHOE U3aHHe Ps3ans: , 2023, |,
KOMIIJIEKCHOT'O PaclpoCTpaHeHus : MeToandeckue yKazaHus https://elib.rsr
eu.ru/ebs/dow
nload/3830
JI3.20 | Kpecros IT.A. Uccnenosanne kousepropa BUDII : MeToauueckue yka3zaHus Pszans: PUL] ,
PI'PTY, 2011, |https://elib.rsr

eu.ru/ebs/dow
nload/2290




No ABTOpBI, COCTaBUTETH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUC
3BC
JI3.21 |Kpecros IT.A., [ToynpoBoTHUKOBBIE CTAOUITN3ATOPHI MOCTOSTHHOTO Psazans, 1999, |, 1
®ponxun B.JI. HarnpspKeHUs : MeTon.ykas.k 1a0.padoTam 28c.
JI3.22 | KpectoB IL.A. UccnenoBanne kouBepTopa : MeTtos.ykas.k 1ad.padore NS Psazans, 2001, |, 1
16¢.
JI3.23 | Kpecros I1.A. BrinpsmuTenu BTOpUUHBIX UCTOYHUKOB 3JIEKTPOIUTAHUS : Psazans, 2007, , 1
Yue6.mocobue 40c.
JI3.24 | Kpecros IT.A. UccnenoBanne kousepropa BUDII : meTon. ykas. k i1ab. padore Pszans, 2011, |, 1
16¢.
JI3.25 | Kunmapucos H.I'., HccnenoBanue BEIPSMHTENCH U CIIaXKUBAOIIIX (DUITBTPOB : Psazans, 2011, |, 1
CyxopykoB B.H. METO[I. yKa3. K 71a0. paboram Nel,2 32c.
JI3.26 | Kumapucos H.I'., DnextponpeoOpa3oBaTebHbIe YCTPOHUCTBA : METO. YKa3. K Jal. Pszans, 2016, |, 1
Kpecros [L.A., paboram S6c¢.
Cyxopykos B.H.
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTu "UHTepHeT"
D1 | E. 3Bonapes UnremnexryansHble kitoun International Rectifier [DnexrponHslit pecypc]
32 | Discretes, power modules and even stack solutions in different voltage- and current classes. [ DekTpoHHEIH pecypc]
O3 | Boinpsimutens [ DneKTpoHHBIH pecypc]
34 | Deppope3oHaHCHBIE CTA0MIN3AaTOPHI HATIPSHKEHHS - MPUHIUT PaOboTHI [ DNEeKTPOHHBIN pecypc |
35 |UAT-1000-2 ABTOHOMHBIN TPAaH3UCTOPHBIA HHBEPTOP [ DNEKTPOHHBIN pecypc]|
D6 | Kak ycTpoeHbl TeHepaTopbl IOCTOSIHHOTO U IIEPEMEHHOTO TOKA. [ JNIEKTPOHHBIHN pecypc]
37 |T'eHepaTop MepeMEHHOTO TOKa: YCTPOHCTBO, IPUHINI PaOOTHI, TEXHUIECKHE XapaKTEPUCTHKU U 7 BHIOB IPHOOPOB.
28 | 8 Knaccudukarus aMeKTpuIeckux anmaparoB [ NeKTpoHHbIH pecypc]
29 | Cucrema 6ecriepeOOHHOro 3MeKTpOCHa0KEH s [ DNEeKTPOHHBIH pecypc]
310 |MHcrounuk OecriepeOOMHOro MeKTponUuTaHus [ DNEKTPOHHBIN pecypc]
O11 |KprokoB A.H. DnexkrponpeobpazoBarenbHble YCTpOiicTBa [DIeKTPOHHBIH pecypc]
6.3 IlepevyeH» MPOrpaMMHOI0 odecedeHnsI 1 HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JIMIIEH3HOHHOTO U CBOOOIHO PACIIPOCTPAHSEMOI0 POTPAMMHOI0 00ecneyeHnsl, B TOM YHcjIe
0Te4eCTBEHHOI0 MPOU3BOICTBA
HaumenoBanue Onucanue
LibreOffice Caoboxnoe 1O
OpenOffice Ceo6onnoe I1O
Firefox Caoboxnoe 1O
Pactpossrit rpadudeckuii penakrop GIMP Csoboxnoe 10
OmneparonHas cucrema Ubuntu Linux Csoboxnoe 10
doPDF Csoboxnoe 10
Mozilla CB00OOIHO pacIpoCTpaHsIeMoe POrpaMMHOE 00eCTICUeHIE MO TUIICH3UAMHI
GIMP Caobopnoe 1O
Oneparronnas cucrema Ubuntu Csob6ognoe I1O
Micro-Cap 8 Csob6ognoe I1O




VLC

| Ceoboaoe I10

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIS)

408 nabopaTopHBI Kopmyc. y4deOHas JTabOpaTOpHsi, OCHAINCHHAs Ja0OpaTOPHBIM OOOPYAOBaHHEM, IS IMPOBEICHUS
71a00paTOPHBIX paboT Y4eOHO-Ta00paTOPHBIE CTCHABI IO 3JIEKTPONUTAHHIO;
bnoku nuranus b5-7 — 4 i,

B5-8 — 2 mt;
1 Mynstumerpst M-830B — 4 i,
M-838 — 10 miT;
Bonbrmerp B7-27 — 3 wir;
Ocummiorpapst AKUIT-4122/2V — 4 mr, C1-65 —4 wr
ITK P5B - 4 mt
413 mabopaTOpHBI KOpPITyC. TIOMEIIEHHWE JUII CAaMOCTOSTENBHOH paboThl 0O0ydaromuxcs, JEKIHOHHAs ayAuTOpHs
CrennanusupoBanHast Me6erns (70 mocaoYHBIX MECT), MATHUTHO-MapKepHasi T0CKa, SKPaH.
5 Mynbtumenuitaelii mpoextop (NEC)

I1K: Intel Core 2 duo /2Gb — 1 T
Bo3MoxHOCTh MOAKIIOYEHMsT K ceTH VHTepHer M oOecriedyeHHEM JOCTya B 3JIEKTPOHHYK HMH(OPMAIMOHHO-
oOpazoBaTenbHyto cpexy PITPTY

8. METOAMYECKHUE MATEPHUAJIbBI 10 JUCIIMIIVIMHE (MOAYJIIO)

Meroandeckie MaTepraibl IPUBEICHE] B IPHIOKEHUH K pabouei mporpaMMe JUCIUIUIMHEI (CM. JOKYMEHT "MeToandeckue
MaTepHuaisl 0 JUCIUILINHE "DIeKTpolpeodpa3oBaTenbHbIe ycTpoiicTa"")

OnepaTtop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMWUCAH 3NEKTPOHHOM NMOAMMUCHIO
NOANMUCAHO ®reoy BO "PrPTY", PIPTY, NapwwH Opuit 04.09.24 16:39 (MSK) MpocTas noanuce
3ABEAYHOLLMM Hukonaeswy, 3aBeaytowmin kadeapoii PTY
KA®E[PbI
MoanucaHo
noanncAHoO ®reoy BO "PrPTY", PIPTY, MapwwuH Opuit 04.09.24 16:39 (MSK) MNpocTas nognucb
3ABEAYIOLLINM Hukonaeswy, 3aBeaytowmin kaceapoii PTY
BbIMYCKAIOLLIEA
KA®EPbI
[MoanucaHo
NOANMUCAHO ®reoy BO "PrPTY", PIPTY, Ep3binéBa AHHa 04.09.24 16:40 (MSK) MpocTas noanucb
HAYAJTbHUKOM YPOI AnekcaHapoBHa, HayanbHuk YPOI




