MMWHHNCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHNS POCCUCKON ®EIEPALIN

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IVKETHOE OBPA3OBATE/IBHOE
YUYPEX/JEHUE BBICIIET'O OBPA30BAHUA
"PSI3BAHCKUH I'OCYJJAPCTBEHHBIN PAIJMOTEXHUYECKUN YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI''TACOBAHO YTBEPXIARO
3aB. BeIMyCKatoleit Kadeapel

OnTHKO-3/IeKTPOHHBIE IPUOOPHI H YCTPOKMCTBA

pabouasi mporpaMMma JAUCLUIIIMHBI (MOZYJIs1)

3akperuieHa 3a Kadepoit D/IeKTPOHHBIX MPHOOPOB
YuebHbIH 1/1aH 11.04.04_24_00.plx
11.04.04 DnekTpoHWKA ¥ HAHOZ/IEKTPOHUKA
Keanmudukanus MarucTp
dopma 00yueHus ouHas
OO61m1ast Tpy0eMKOCTh 3 3ET

Pacnpe/ie/ieHHe YacoB AUCHMILUIMHEI 110 CEMeCTPaM

Cemectp
(<Kypc>.<CemecTp 2(1.2)
Ha Kypce>) Wroro
Hepens 16
Bup 3ansTHI VIl PIT vl PIT

Jlekumn 16 16 16 16
JlabopaTtopHble 16 16 16 16
VHast 0,25 0,25 0,25 0,25
KOHTAaKTHas
Utoro ayg. 32,25 32,25 32,25 32,25
KonrtakTHas 32,25 32,25 32,25 32,25
pabota
Cam. pabora 67 67 67 67
Yacel Ha 8,75 8,75 8,75 8,75
KOHTPOJTb
HUtoro 108 108 108 108

r. Psa3ann



Iporpammy coctaBuI(1):
0. ¢puz-mam.H., npo., Kosnoe bopuc Anekceesuu

Pabouast mporpaMma JUCIUTUTAHEBL

OnTHKO-3/1eKTPOHHbIE IPHOOPEI M YCTPOHCTBA

pa3pabotaHa B cootBetcTBUM ¢ PI'OC BO:

@I'OC BO - marucTpaTypa 110 HarpasJ/ieHHI0 IToAroToBKy 11.04.04 DieKTpoHMKa ¥ HaHO3IeKTPOHYKA (TTprKa3 MuHoOpHayKu
Poccru ot 22.09.2017 1. Ne 959)

cocTaBJleHa Ha OCHOBAHWY y41e0HOro IIaHa:
11.04.04 DnekTpoHMWKA ¥ HAHOZ/IEKTPOHUKA
YTBEP)KJEHHOr0 y4éHbIM COBeTOM By3a oT 26.01.2024 nporokon Ne 8.

Pab6ouast mporpaMma ofo6peHa Ha 3acefjaHNH Kadeapbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot 30.05.2024r. Ne 5
Cpok pelictBus nporpammsl: 2024-2026 yu.r.
N.o. 3aB. Kadenpoii CepeOpsikoB AH/pel EBreHbeBUY



Busupopanue PIT]] a/1s1 NCIIO/THEHUs B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrionHeHwst B 2025-2026 yueGHOM rofy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2025r. Ne

3aB. kadenpoit

BusupoBanue PIT/] a/1s1 HCNIO/THEHUA B OYepegHOM yueOHOM rogy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
ucrionHeHws B 2026-2027 yueGHOM roy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2026r. Ne

3aB. kadenpoit

Busupoanue PII]] Ayisi HCIIO/THEHUsI B OYepe/JHOM yJeGHOM rofy
Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrosiHeHus B 2027-2028 yue6HOM rozy Ha 3acejaHuu Kadeaphl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2027r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
vcrnonHenus B 2028-2029 yuebHOM rofly Ha 3acejaHiU Kadepbl

D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2028 . Ne

3aB. kadenpoit




1. IIEJTA OCBOEHWSA JVICITATUIAHBI (MO/LYJIST)

1.1

@D opMHpOBaHHE CHCTEMaTHYeCKUX 3HaHHI 00 OCHOBHBIX IIPUHIIMNAX IIOCTPOEHHSI ONTHKO-3/IeKTPOHHBIX IPHO0POB 1
YCTPOMCTB Zi7IsI TIOC/IeAYIOIEr0 MCITO0b30BaHNs MOTyYeHHBIX KOMITETeHI M NP pa3paboTKe, MPOMU3BOACTBE U
MIPMMeHEeHUU B YCTPOMCTBAX COBPEMEHHOM ONTHUEeCKOH 3/1eKTPOHUKH, (POTOHMKM 1 ONITOMH(OPMAaTUKH.

1.2

3aZiauu TACLUTITUHBI:

1.3

1. ®opmMHUpoBaHKe 3HaHUH, YMEHHH ¥ HaBBIKOB B 00/1aCTH NIPUHIAIIOB ITOCTPOEHHST OITTUKO-3/IeKTPOHHBIX TIPHOOPOB 1
YCTPOMCTB Ha OCHOBE 3/1eKTPOBaKyyMHbIX, TBEP/IOTE/IbHbIX U KOOPAXHATHO-UYBCTBUTE/IBHBIX (DOTONPUEMHIKOB.

1.4

2. ®opMHpOBaHKe HAYIHOTO TIO/[X0/a K U3YUEHHIO OITTHKO-3/IeKTPOHHBIX MPHOOPOB U YCTPOHCTB, HABBIKOB PeLIeHNs
TeopeTUUeCKUX Y NPaKTUUEeCKUX 3a/la4 UX IPOeKTHPOBaHMUSI.

1.5

3. VI3yueHue npyHLMITA paboTh ¥ KOHCTPYKIWH 3/1eKTPOHHO-OITHYeCKUX peodpa3oBarerneil MHppaKpacHOro 1
PEHTTeHOBCKOT'0 M3/TyUeHHH B [jaria30H BU/FIMOTO CBeTa.

1.6

4. VI3y4yeHre IpYHINNA /1eWCTBYS, (QYHKIMOHAILHOW CTPYKTYPBI, KOHCTPYKLIUH 1 CrTIoc0O60B 06pabOTKY CUTHAJIOB
(hOTOUYBCTBHUTENBHBIX MAaTPHL], CO3[IAHHBIX HA OCHOBE MPHOOPOB C 3apsi/JOBOM CBS3bI0.

1.7

5. I3yueHune KOHCTPYKLIMI 1 IPUHLIMITOB AelicTBUs TeryioBu3opoB MK nuana3oHa M ONTHYeCKUX TEpMOMETPOB.

1.8

6. [IproOpeTeHHe MPaKTUIeCKUX HaBLIKOB M3MepeHNH XapaKTepHUCTHUK OBICTPO MPOTEKAOIIHX ITPOLIeCCOB Ha OCHOBE
HCITO/TE30BaHUS ONITHKO-3/1eKTP OHHBIX TIPHOOPOB.

2. MECTO JUCLAIUINHBI (MOAYJIA) B CTPYKTYPE OBPA30OBATEJ/ILHOV ITPOTPAMMBI

Lukn (pasgen) OIT: |

2.1

TpeGoBaHM K NpeBaPUTETLHON MOATOTOBKE 00yUar0Ierocs:

211

Iuciprmaa «ONTHKO—371eKTPOHHBIE PHOOPE! M YCTPOHCTBa» 0a3upyeTcs Ha CIefyIoMUX — AWUCLUIUIMHAX yuebHOro
IUlaHa TIOZTOTOBKM OakasiaBpoB 1o HampasseHnio 11.03.04 «DeKTpoHMKa ¥ HAHO3/IeKTPOHNKa»: «CTaTHCTHIecKast
(hU3KKa 71eKTPOHHBIX TPOLIeCCOB», «PHU3NUecKre OCHOBBI 3/IeKTPOHUKW», « TBep/ioTe/bHast 3/IeKTPOHUKa»,
«CxeMOTeXHHKa», @ TAaKKe Ha CJIEAVIOMUX — JUCLMIUIMHAX yueOHOro IiaHa — ITOATOTOBKH MarvCTPOB 10 HAIpaB/IeHHIO
11.04.04 «DneKTpOHMKA ¥ HAHO3/IeKTPOoHKKa», OTIOIT «D/eKTpoHHBIe TIPUOOPEI U YCTPOCTBa»: «AKTya/lbHbIE TIPOO/IEMBI
COBpPEMEHHOM 371eKTPOHUKI», «[IpOeKTHpPOBaHHe U TeXHOJIOTHS 3/1eKTPOHHON KOMITOHEHTHOM 0a3bl», « IMUCCHOHHAs
3/1eKTPOHUKAY.

2.1.2

o Hauaa u3yueHus: yueOHOU AUCIUTUTUHELI 00YJarOIUecst 1O/KHBI:

2.1.3

3HaTh: 6a30Bble KOHLIETIIIMY U MO/Ie/T COBPEMEHHOM ONTHKH, KBAHTOBOM U CTAaTUCTUUECKON (DU3UKHM, OCHOBHBIE CBOMCTBA
Y 3aKOHBI JBM)KEeHHsSI MUKPOUaCTHL], OCHOBHbIE 3aKOHHBI BHEIIIHEr0 ¥ BHyTpeHHero (oto3¢ddekta, OCHOBBI 30HHOU TeOpUU
TBEp/bIX TeJl, SBJIEHHSI B KOHTAKTAaX TMOJTyTIPOBOJHUKOB C Pa3/IMYHbIMUA TUIaMH ITPOBOJUMOCTH U B KOHTAKTaX «MeTasljl—
TIO/TYTIPOBOJHUK—/IU3/IEKTPHK»;

2.1.4

YMeTh: IPUMEHSITh Ha ITPaKTHKe OCHOBHBIE TIPHEMBI M IIPOrpaMMHEIe CpeficTBa 00pabOoTKY U NpeZiCTaBIeHus JaHHBIX B
COOTBETCTBUHU C 3a/laueil ucciefoBanusi (hOTO3/1eKTPOHHBIX IIPOLIECCOB Y TOCTPOEHUsI ONTHMA/IbHBIX ONTHUECKUX CXeM
OITHKO—3JIeKTPOHHBIX IIPUOOPOB 1 YCTPOIACTB;

2.1.5

BJIa[|€Th. HABBIKAMH SKCTIEPUMEHTA/IBHOT'O MCC/IeJOBaHUA IMapaMeTPOB U XapaKTePHUCTUK MaTepPHaioB 1 HPI/I6OPOB.

2.2

Jucuun/iMae! (MOAY/IH) M MPAKTHKH, [I/IA KOTOPBHIX 0CBOeHHe JaHHOH AMCLMIUIMHBI (MOAY/Is) Heo0X0AuMO KaK
npe/iIecTByOLIee:
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HayuHo-nccnemoBaTensckasi pabora (dacTs 2)

2.2.2

ITpousBoCTBEHHAs TTPAKTHKA

2.2.3

PacueT ¥ IpOEKTHPOBaHVe MUKPOBOTHOBBIX ITPHOOPOB M YCTPOWCTB

224

YcrpoticTBa MHPOPMALMOHHOM 3/1eKTPOHUKU

2.2.5

OMUCCHOHHAS 3/IeKTPOHUKA

2.2.6

BrInosiHeHe 1 3aljiTa BEITYCKHOM KBa/IM(HUKAIMOHHON paboThI

2.2.7

INpeppunioMHas NpakTyKa

3. KOMIIETEHIINHN OBYYAIOIIETI'OCS, ®OPMMWPYEMBIE B PE3YJ/IbTATE OCBOEHUSA TNCIIUIT/INHBI

(MOZYJIST)

ITK-3: BbIno/HseT 3aK/II0UHTe/IHHBI pacyeT U aHa/IM3 MIapaMeTPOB MPHOOPOB M YCTPOHCTB 3/IEKTPOHUKH H

HAHO03/IEKTPOHUKH PA3/TMYHOI0 q)yHKI.[P[OHaJ]LHOI‘O Ha3HAYE€HHA HA OCHOBE BbHINO/THEHHBIX MPeABIAYIIUX ITPOEKTOB

ITK-3.1. IIpoBoAMT NpeBapUTe/IbHBIN PacyeT XapaKTePHCTUK NPUOOPOB U YCTPONICTB 3/IEKTPOHUKH U HAHO3/IeKTPOHHKH
pa3muHoro GyHKIMOHA/ILHOr0 HA3HAYEHHUsA Ha OCHOBE BHIOPAHHBIX TeXHHYECKHUX PeleHuil




3Harthb

OCHOBHBIe 3aKOHBI pacueTa 371eKTPOMarHUTHBIX TT0JIeH, a TaKKe TeopeTUYeCcKre 1 MPaKTHYeCKHe OCHOBBI TIPOEKTUPOBAHUS
OITO3/IeKTPOHHBIX ITPUOOPOB U YCTPOKCTB.

Ymethb

TIPUMEHSITh Ha MPAKTHKe OCHOBHBIE MPUEMbI ¥ HAaBBIKM TIPUMEHEHHsT MeTO/IOB TIPOEKTUPOBAHKS ONTO3/IEKTPOHHBIX TIPHOOPOB U
YCTPOMCTB.

Bnapern

HaBBIKaMU YKCIIEPUMEHTA/TBHOTO UCC/IeJOBAHHUS TTApDAMETPOB M XapAKTEePUCTHK OMTO3IEKTPOHHBIX IPHOOPOB M YCTPOMCTB.

I1K-5: BbinoiHsieT Moje/ITMpOBaHye padoThl MHKPOBO/THOBBIX ONITHKO-3/IEKTPOHHBIX IPHO0OPOB HAa 0CHOBe (hH3HUECKHUX
MPOIL[eCCOB H SIBJIEHHH, JIe)KaIX B OCHOBE MX Pa0d0ThI

IIK-5.1. IIpoBOANT KOMIBITEPHOE MOAETNPOBaHNe (YHKI[IOHMPOBAHHS ONTUKO-3/IEKTPOHHBIX MPHOOPOB M YCTPOMCTB Ha
ocHOBe (PU3MUeCKHX MPOLIECCOB U ABJIEHUH, JIe)Kall[UX B 0OCHOBE UX PadoThI

3Harhb

TIPUHLIUITBI TIOCTPOEHUS M GYHKIMOHUPOBAHUS OMTO3/IEKTPOHHBIX PUOOPOB U YCTPOKCTB.

Ymetnb

MOZIe/TUPOBATh U MPOEKTUPOBaTh (PYHKI[MOHAIBHBIE Y371l OMTO3/IEKTPOHHBIX TIPUOOPOB M YCTPOUCTB C YUETOM 3aJJAHHBIX TEXHUUECKUX
TpebOBaHUH.

Bnapern

HaBBIKaMU TIOCTPOEHUSI MO/Ie/iel OMTO3/IeKTPOHHBIX MPUOOPOB U YCTPOMCTB.

B pe3ysibTare 0CBOeHHS AUCLHUIIHHBI (MOAY/Is1) 00yUAIOIIUICA JO/DKeH

3.1 | 3uarn:

3.1.1 | ocobeHHOCTH TPUMEHEHVsI B SKCIIEPUMEHTaTbHBIX HCCIIeZJOBAaHMSIX (POTOIEKTPOHHBIX YMHOKUTENEH, (poTopesncTopos,
(hoTOMO 0B, 3/IEKTPOHHO-ONTHYECKHX Mpeobpa3oBareieli, TprOOPOB C 3apsiZioBOi CBSI3bIO, MHOTOLJBETHBIX
(hoTonpreMHbIX MaTpuLl /i/1s1 IPOBeZleHUsl SKCIlepyUMeHTa/IbHbIX UCC/Ie/|0BaHUM; MeTO bl IIOMCKA U aHa/In3a HayuHO-
TeXHIYeCKOM HH(OpMaLY B 00/1aCTH OITTUKO-3JIEKTPOHHBIX MPHUOOPOB M YCTPOWCTB, MX NMPaKTHUECKHX NIPUMeHeHHH;
(u3MYecKre IPUHIMITEI M MaTeEMaTHUeCKVH amrapar, HeoOXoMMBble [JIs1 pacyeTa ¥ IPOEKTHPOBAHHS OIITHKO-
3JIeKTPOHHBIX TIPUOOPOB, YCTPOMCTB U CHCTEM 3/I€KTPOHHOM TEXHHUKH, UX BKIFOYAIOI[UX.

3.2 | Ymern:

3.2.1 | perucTpUpOBaTh 3/1eKTPOMarHUTHOE KM3/TyueHre BUAUMOro, MH(PaKpacHOIo U PeHTTeHOBCKOTO /1Mara30HOB C IIOMOLbIO
OITHKO-3/IeKTPOHHBIX MPHOOPOB; OCYIIIeCTBISAT MTONMCK U aHa/IM3 aTeHTHON NH(opManuy B 06/1acTh ONTHKO-
3/IeKTPOHHBIX TIPUOOPOB U YCTPOICTB; BBITIOJHATE PacyeThbl, HEOOXO¥IMBIe /75t TIPUMeHeHVs] OITHKO-3IeKTPOHHBIX
NpHOOPOB B HAYUYHBIX MCC/IEZ0BAHUSIX U B TIPOMBIIIUIEHHBIX IIeISIX.

3.3 | Bnagers:

3.3.1 | rexHMKOI perucTpanyy 1 06pabOTKM BEIXOAHBIX CUTHAJIOB OIITHKO-3/1eKTPOHHBIX TIPHOOPOB, B TOM 4HC/Ie ()OTOITPHEMHBIX
MaTpHIl, TEIUVIOBM30POB U ONTHYECKIX TEPMOMETPOB; METOAAaMH aHa/IN3a COCTOSTHYSI HAYUHO-TeXHUYeCKUX ITpobieM B
0071aCTH TIPOEKTHPOBAHMUS U NTPAaKTHUeCKIX PHMEHEHHH ONTHKO-3/IEKTPOHHBIX TIPHOOPOB U YCTPOHCTB; MeTOAaMU
TIPOEKTHUPOBAHUS OITHKO-3JIEKTPOHHBIX IIPUOOPOB 1 YCTPOICTB C YUeTOM 33/IlaHHBIX TEXHHUECKUX TpeOOBaHUH.

4. CTPYKTYPA U COJAEP)KAHME JUCIIUTUIMHBI (MO JIsT)

Kop HanmenoBanue pasgesnoB u TeMm /By 3auaTuss/ | Cemectp / | HacoB | Komneren- | JIutepatypa dopma
3aHATUSA Kvpc 11707 KOHTDOJISA
Pa3pen 1. Pa3gen 1

1.1 Beenenue /Tema/ 2 0
1.2 OcHOBHBIe 3Tarbl Pa3BUTHSL ONITUKO—3JIEKTP OHHBIX 2 1 IK-3.1-3 JI1.1J11.2 3auer
TIPHOOPOB U YCTPOHCTB; MX KIaCCUUKAIIVS U IK-3.1-y JI1.3 J11.4
OCHOBHBIE XapaKTepUCTUKU. DYyHKIMOHA/IbHAs [1K-3.1-B JI1.5 JI1.6
CTPYKTYpa ONTHKO—3JIEKTPOHHBIX ITPHOOPOB. [IK-5.1-3 JI1.7J12.1
CriexTp 3a/a4, peraeMslx C [IOMOLLIBIO OITUKO— IK-5.1-y J12.2 J12.3
3/IeKTPOHHBIX IPUO0POB. OCHOBHBIE TIApAMETPHI 1 I1K-5.1-B J12.4 J12.5
XapakTepuCTUKU. CBs3b JUCLIMIUIMHBI C Pa3fenaMu JI2.6 J12.7
(bY3UKY U JPYrMMU AUCLIAIIMHAMU JI2.8 J12.9
HanpasjeHust. /Jlex/ JI2.10J12.11
J12.12 JI12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 JI3.3

2132323




1.3 V3yyeHue KoHCIIeKTa eKLui. /Cp/ IK-3.1-3 JI1.1J11.2 3auer
MK-3.1-yY JI1.3 JI11.4
IK-3.1-B JI1.5 JI1.6
IK-5.1-3 JI1.7J12.1
MK-5.1-yY JI2.2 J12.3
I1K-5.1-B J12.4 J12.5

JI2.6 J12.7
JI2.8 J12.9
J12.10 JI2.11
J12.12 JI2.13
J12.14 JI2.15
JI2.16J13.1
JI3.2 J13.3
3132233

1.4 dusnyeckre 0CHOBBI (DYHKIMOHMPOBAHUSI ONTUKO—
3/IeKTPOHHBIX TIPUOOPOB U yCTPOICTB /Tema/

1.5 Orrrraeckue crucreMsl. CricteMsl 0630pa 1 aHasTi3a IK-3.1-3 JI1.1J11.2 3auer
T0J151 U3/1y4eHus: (OCHOBHbIE OIpeje/ieHus U IK-3.1-y JI1.3 J11.4
K1accuuKarys). IK-3.1-B JI1.5J11.6
VicTOUHMKY ¥ IPUEeMHHKHA 3JIeKTPOMAarHUTHOI O IK-5.1-3 JI1.7J12.1
W3/Iy4eHUs] OIITUYeCKOro JUara3oHa; UX OCHOBHBIE IK-5.1-y J12.2 J12.3
rapaMeTpsl ¥ XapaKTepUCTUKH. I1K-5.1-B J12.4 J12.5
O/NeKTPOBaKyyMHbIe U TBepAOTe/bHbIe JI2.6 J12.7
(hoTonpueMHUKU. DIeKTPOMarHUTHOe U3/1yuyeHue JI2.8 J12.9
OITUYEeCKOr0 Ayara3oHa U ero MOorJolieHre B JI2.10J12.11
TBEpP/bIX U ra3000pa3HbIX cpefiaX. D deKTUBHbIe J12.12J12.13
(hoTo3MHCCHOHHBIE MaTepUasbl. J12.14 J12.15
INonynpoBoAHUKOBBIE (POTOKATO/B! C HYJIEBBIM U JI2.16J13.1
OTPULIATE/IbHBIM 3/IEKTPOHHBIM CPOACTBOM. JI3.2 J13.3
KoHcTpyK1Mu (oT03/71eMEHTOB, UX 2132323

XapakTepUCTUKU U nlapaMeTpbl. CKO-pOCTHbIE
(horosnemenTsl. IIpenenbHoe OBICTPO/IEHCTBHE.
®oT031eKTpOHHBIE YMHOKUTeU (PIY). [TpuHLIMT
JIleWCTBUSA U YCTPOICTBO OCHOBHBIX TUIIOB PIY.
IpenenpHast 4yBCTBUTEILHOCTD U NPeJie/IbHOe
OpICcTpOEliCTBIE. BO3MOXKHOCTE PerHCTpariin
e/JMHUYHBbIX ()OTOHOB.

BHyTpenHuii hoTosddeKT 1 POTONpOBOAUMOCTL
TBep/pIX Tesl. CreKTpasbHble 3aBUCUMOCTH
KBaHTOBOT'0 BbIX0/]a BHYTpeHHET 0 QoTosdexTa 1
(oTonpoBogEIMOCTH. THITEI 1 KOHCTPYKLIMH
¢oropesrcTopoB. KoHCTpyK1uM (hOTONPHUEMHUKOB
JJ151 perucTpaly HH(PpaKpacHOro U3/IyyeHusl.
Mexanu3m obpa3zoBanusi poro-3/C B
TMO/TYTIPOBOAHUKAX C 3/IeKTPOHHO—/bIPOYHBIM
TIepexo/ioM M B CTPYKTYpax «MeTaJll—
TIOJTyTIPOBOZAHUK». OCHOBHBIE XapaKTePUCTHKY 1
TlapaMeTps! (poToraTbBaHNIECKHX ITPHEMHHKOB B
(ororanbBaHUUECKOM U (HOTOAVOJHOM PeXXUMax
pabotel. HU3K0UaCTOTHBIE U BEICOKOYAaCTOTHBIE
¢oroanoapl. p—i—n—hoToaroasl.
dororasbBaHUYIeCKHe IPUEMHUKY C BHYTPEHHUM
yCUTIeHUEeM.

/Tex/




1.6 N3yyeHue ObICTPO/EHCTBYS BAKyYMHBIX U 4 [IK-3.1-3 JI1.1J11.2 3aueT, OTUeT MO
TBEep/I0Te/IbHBIX (DOTONPHEMHUKOB ONITHYECKOro IK-3.1-y JI1.3 J11.4 Js1abopaTopHOi
W3/Iy4eHUs]; U3y4YeHne XapaKTepuCTUK [1K-3.1-B JI1.5 JI1.6 pabore
3/1eKTPOHHO—OITTHYeCKOTr0 TIpeobpa3oBaTets; IK-5.1-3 JI1.7J12.1
n3ydeHune OBICTPOJeHCTBHS BAKYYMHBIX 1 IK-5.1-y J12.2 J12.3
TBEep/I0Te/IbHBIX (DOTONPHEMHUKOB ONITHYECKOro IIK-5.1-B J12.4 J12.5
W3/Ty4eHUs]; U3yYeHre XapaKTepUCTHK 3JIeKTPOHHO— JI2.6 J12.7
onTUYecKoro npeobpasosatess. /J1ab/ J12.8 J12.9

J12.10 J12.11

J12.12 JI12.13

J12.14 JI2.15
JI2.16J13.1
JI3.2 JI3.3
3132233

1.7 Ontryeckre cucteMsl. VICTOUHUKY 1 IPUEMHUKA 12 IK-3.1-3 JI1.1J11.2 3auer
3/1eKTPOMarHUTHOIO U3/Ty4€eHHsI OITTUYeCKOro IK-3.1-y JI1.3 J11.4
JuarnasoHa. KoHcTpykumy (hoT03/1eMeHTOB, UX I1K-3.1-B JI1.5 JI1.6
XapaKTepUCTUKH U [lapaMeTphbl. IK-5.1-3 JI1.7J12.1
BHyTpenHuii hoTosddexT 1 POTONpOBOAUMOCTL IK-5.1-y J12.2 J12.3
TBep/bIX Tesl. M3yueHre KOHCIIeKTa JIeKL . IIK-5.1-B J12.4 J12.5
[Toproroeka k JIP. IToaroroeka k czaue JIP, JI2.6 JI2.7
oopmieHue oTUeTa. J12.8J12.9
/Cp/ J12.10 J12.11

J12.12 JI12.13
J12.14 JI2.15
JI2.16J13.1
JI3.2 JI3.3
3132233

1.8 KoopguHaTHO—4uyBCTBUTE/IBHBIE 0
¢oronpuemHuky /Tema/

1.9 VIHbopMarioHHbIe CBOICTBA M300paskeHuH. 4 IK-3.1-3 JI1.1J11.2 3auer
ITpubops! ¢ 3apsgoBoii ces3eio (TI13C) kak MK-3.1-yY JI1.3JI1.4
MHOTr'03/1eMeHTHbIe (DOTONPHEMHHUKU. [1K-3.1-B JI1.5 JI1.6
doTonpoLeccs! B CTPYKTYpax TUIA «MeTallj— IK-5.1-3 JI1.7J12.1
[IN3JIEKTPUK—TIONYTIPOBOJHUK» — «METaJI/I—OKHCe/T— IK-5.1-y J12.2 J12.3
nonynpoBogHuk» (M/IT-u MOIT-cTpykTypax). [1K-5.1-B J12.4 J12.5
YcrpolicTBo (hoTorpreMHuKa Ha ocHoe MOTT- JI2.6 J12.7
CTPYKTYP M OpraHu3alys repeHoca JI2.8 J12.9
rH(popMaLMoHHOr 0 3apsiia. CrieKTpasbHast JI2.10J12.11
YYBCTBUTE/IBHOCTb ()OTONPUEMHIKOB Ha OCHOBE J12.12J12.13
MOII-cTpyKTYyp. JINHeliHble 1 MaTpUUHbIe J12.14 J12.15
(oronpueMHUKU. KoOpMHAaTHO—UyBCTBUTE/IbHbIE JI2.16J13.1
MPYEeMHUKU MH(PAKPaCHOI0 U3/1y4eHus]. JI3.2 J13.3
MHoronseTHble (OTOIpUEMHbIE MaTPULIBL. 2132323
CpaBHUTe/IbHBIE XapaKTepUCTHKH TBeP/ 0Te/lbHbIX
1 J1eKTPOBAKYyMHBIX TIPHEMHHUKOB M300pa’keHHH.

@oTonpreMHUKU Ha OCHOBE HU3KOPa3MepHbIX
CTPYKTYP.
/Tex/

1.10 VI3y4yeHue NpyHLMIIA eHCTBYS U CBETOBBIX 4 IK-3.1-3 JI1.1J11.2 3auer, OT4eT 1o
xapakTepucTuk I13C—marpuLpl; u3yuenue IK-3.1-y JI1.3 J11.4 Js1abopaTopHOi
MIPUHLMIIA [1eMCTBYSL U CBETOBBIX XapaKTepUCTHK [1K-3.1-B JI1.5 JI1.6 pabore
I13C—marpwiel. /J1a6/ IK-5.1-3 JI1.7J12.1

MK-5.1-yY JI2.2 J12.3
I1K-5.1-B J12.4 J12.5
JI2.6 J12.7
JI2.8 JI12.9

JI2.10 JI2.11

J12.12 JI2.13

J12.14 JI2.15
JI2.16J13.1
JI3.2 JI3.3

2132323




1.11 VIHbopMarioHHbIe CBOICTBA M300paskeHuH. 12 IK-3.1-3 JI1.1J11.2 3auer
ITpubops! ¢ 3apsgoBoii cesi3eio (TI13C) kak MK-3.1-yY JI1.3JI1.4
MHOTr'03/1eMeHTHbIe (DOTONPHEMHHUKY. [1K-3.1-B JI1.5 JI1.6
doTonpoLeccs! B CTPYKTYpax TUIA «MeTall/— IK-5.1-3 JI1.7J12.1
[IN3JIEKTPUK—TIOYTIPOBOJHUK» — «METaJI/I—OKHCe/T— IK-5.1-y J12.2 J12.3
nonynpoBogHuk» (M/IT-n MOIT-cTpykTypax). IIK-5.1-B J12.4 J12.5
YcrpolicTBo (hoTorpreMHuKa Ha ocHoe MOTT- JI2.6 J12.7
CTPYKTYP M OpraHu3alys repeHoca JI2.8 J12.9
VH(OpPMaLMOHHOr O 3apsifia. V3yueHue KOHCIIeKTa JI2.10J12.11
nekimi. [TonroroBka k JIP. TloaroroBka K caue JI2.12 J12.13
JIP, odopmnenue orueta. /Cp/ J12.14 J12.15

J12.16J13.1
JI3.2 JI3.3
313233

1.12 OrTHKO—3/1eKTPOHHBIE TTPHUOOPEI, YCTPOIiCTBA U 0
cucremsl /Tema/

1.13 DeKpOHHO—ONTHYEeCKHe TTpeodpa3oBaTeny 4 [IK-3.1-3 JI1.1J11.2 3auer
MH(paKpacHOro ¥ peHTreHOBCKOro U3/1yueHuil B IK-3.1-y JI1.3 J11.4
BrziuMoe. CTPYKTypa Y NIPUHLMII [1eHCTBYSL. I1K-3.1-B JI1.5 JI1.6
BpemeHHoe pa3peliieHre H300pa’keHuH. [IK-5.1-3 JI1.7J12.1
Perucrpaiysi NMKO— 1 (PeMTOCEKYH/JHbIX CBETOBBIX IK-5.1-y J12.2 J12.3
MAMITY/IbCOB. ONTUKO—3/IeKTPOHHBIE CUCTEMBI: I1K-5.1-B J12.4 J12.5
MPYMeHeHUe B Hay4YHbIX UCC/Ie/JOBaHUsX, JI2.6 J12.7
TIPOMBILLIJIEHHOCTH Y BOEHHOM Jierte. [IpuMeHeHne JI2.8 J12.9
3/IeKPOHHO—ONTHYECKUX Npeobpa3oBarerieii B JI2.10J12.11
WCC/TeIOBaHUH OBICTPOIIPOTEKAFOII[X JI2.12 J12.13
PaZiialIMOHHBIX NPOLIeCCoB. JIymbl BpeMeHn 1 J12.14 J12.15
rpeoOpa3oBaTesu Co IIe/IeBOM Pa3BepPTKOM. J12.16J13.1
[IprveHneHne 371eKTPOHHO—-ONTUYECKUX JI3.2 J13.3
nipeoOpa3oBaresieil B siiepHON (HU3MKe U HU3NKe 213233
ra30BOro paspsijia BEICOKOIO JlaB/IeHusl.

WndpakpacHas Tepmorpadusi. OnTuko—
3/1eKTPOHHBIE CUCTEMBI B J1a3epHON
vHTepdepomeTpun. /Jlex/

1.14 VI3yyeHue npuHLMIa JelCTBUS U 4 IK-3.1-3 JI1.1J11.2 3auer, OT4eT 1o
TPOCTPAHCTBEHHOTO pa3pelleHus ra3opas3psfHo— [IK-3.1-Y JI1.3J11.4 nabopaTopHoi
JIFOMUHECILIEHTHOT0 TIpeobpa3oBaTerst IK-3.1-B JI1.5 JI1.6 pabore
PEHTreHOBCKOI'0 U3/1yYeHUs; U3yueHne NPUHIIUIIA IK-5.1-3 JI1.7J12.1
JIleHCTBUS U IIPOCTPAHCTBEHHOTO pa3pelleHust IK-5.1-y J12.2 J12.3
ra3opaspsHO—TIOMHAHECL[EHTHOI O I1K-5.1-B J12.4 J12.5
nipeoOpa30BaTeIst peHTTeHOBCKOT0 JI2.6 J12.7
u3nydenus /J1ab/ J12.8 J12.9

J12.10J12.11

J12.12 JI2.13

J12.14 JI2.15
J12.16J13.1
JI3.2 JI3.3
313233

1.15 DeKpOHHO—ONTHYEeCKHe TTpeodpa3oBaTeny 14 [IK-3.1-3 JI1.1J11.2 3auer
VH(paKpacHOro ¥ peHTreHOBCKOro U3/1yYeHUi B IK-3.1-y JI1.3 J11.4
BrziuMoe. CTPYKTypa Y NIPUHLMII [1eHCTBUYSL. [1K-3.1-B JI1.5 JI1.6
BpemeHHoe pa3peliieHre H300pa’keHuH. [IK-5.1-3 JI1.7J12.1
Perucrpanyisi NMKo— 1 (peMTOCEeKyH/HbIX CBETOBBIX IK-5.1-y J12.2 J12.3
MAMITY/IbCOB. ONTUKO—3/IeKTPOHHBIE CUCTEMBI: I1K-5.1-B J12.4 J12.5
MPAMeHeHUe B Hay4YHbIX UCC/Ie/JOBaHUsX, JI2.6 J12.7
MIPOMBILLIJIEHHOCTH Y BOEHHOM Jierte. M3ydeHue JI2.8 J12.9
KoHcriekTa jiekuid. [Toaroroska k JIP. TloaroroBka JI12.10J12.11
K czaue JIP, opopmnenue otuera. /Cp/ J12.12J12.13

J12.14 JI2.15
J12.16J13.1
JI3.2 JI3.3
313233
1.16 OnTrKo—3/1eKTpPOHHBIe cucTeMsbl /Tema/ 0




1.17

OHTI/IKO—BJIEKTPOHHLIG CHUCTEeMbI 11
9KOJIOTMYECKOr0 MOHUTOPHHTA OKDPY’Karoljei
cpenbl. ONTUKO—3/1eKTPOHHBIE CUCTEMBI
KOCMHYECKOIr'0O KOHTPOJIA 1 KOCMUYeCKHUX
vccnenoBanuid. TersioBugernve.  /Jlex/

IK-3.1-3
IK-3.1-y
I1K-3.1-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J12.11
J12.12J12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 J13.3
213233

3auer

1.18

V3yueHnie CBETOBBIX M BpEMEHHBIX XapaKTepUCTUK
(hOTO3/IEKTPOHHOT0 YMHOKUTESIST; U3yUEHHE
TeryioBu3opa. /J1ad/

IK-3.1-3
IK-3.1-y
[1K-3.1-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J12.11
J12.12J12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 J13.3
2132323

3auer

1.19

OHTI/IKO—BJIEKTPOHHLIG CHUCTEeMbI I
9KOJIOTMUEeCKOr0 MOHUTOPHHTA OKpYy)Karolel
cpefbl. ONTUKO—3/1eKTPOHHbIE CHCTEMbI
KOCMHYECKOIr'0 KOHTPOJIA U KOCMUYeCKNX
nccnepoBanuil. TerioBuzieHye. M3yueHue
KoHcriekTa Jjiekiuid. [Toaroroska k JIP. TloaroroBka
K cpaue JIP, obopmnenue otuera /Cp/

15

IK-3.1-3
IK-3.1-y
[1K-3.1-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J12.11
J12.12J12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 J13.3
2132323

3auer

1.20

3akmrouenue /Tema/

1.21

INepcrieKTHBEI U TEHZEHLIY pa3BUTHUS
COBPEMEHHBIX ONTUKO—3/IeKTPOHHBIX CUCTeM. /JIek/

IK-3.1-3
IK-3.1-y
I1K-3.1-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J12.11
J12.12J12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 J13.3
2132323

3auer




1.22

V3yyeHue KoHCIIeKTa eKLui. /Cp/

10

IK-3.1-3
IK-3.1-y
[1K-3.1-B
IK-5.1-3
IK-5.1-y
IIK-5.1-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J12.11
J12.12J12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 J13.3
2132323

3auer

Pa3pen 2. Pa3gen 2

2.1

WKP /Tema/

2.2

VKP /UKP/

0,25

IK-3.1-3
IK-3.1-y
I1K-3.1-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J12.11
J12.12J12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 J13.3
2132323

3auer

2.3

3auet /Tema/

24

3auet /3auét/

8,75

IK-3.1-3
IK-3.1-y
[1K-3.1-B
IK-5.1-3
IK-5.1-y
[1K-5.1-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J12.11
J12.12J12.13
J12.14 J12.15
JI2.16J13.1
JI3.2 J13.3
2132323

3auer

5. OMEHOYHBIE MATEPHAJIBI ITO JUCIIUIUVIMHE (MO/YJ/IFO)

OtleHOUHbIe MaTepHasIbl IPUBE/IEHBI B TIPWIOKEHUH K pabouei mporpaMMe JUCHMTUIAHLI (CM. TOKYMeHT «OTleHOUHbIe MaTepyaJIbl
o gucturHe «ONTUKO-3/1eKTPOHHBIE TPUOOPHI ¥ yCTPOHCTBA»).

6. YYHEBHO-METOJNYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHHME JUCITUIIMHBI (MO YJISA)

6.1. PekomeHpyemas urepaTrypa

6.1.1. OcHoBHaA MTEpaTypa

ABTOpBI, COCTaBUTENN

3aryaBue

W3parenscTBO,
TOZ,

KonuuectBo/
Ha3BaHue JDbC




Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI1.1 | Mupounsukos M. M. TeopeTHUeCcKre OCHOBBI OIITHKO-3/1eKTPOHHBIX TIPHOOPOB CaHKT- 978-5-8114-
ITetepOypr: 1036-1,
Jlanb, 2022, 704 | https://e.lanbo
c. ok.com/book/2
10497
JI1.2 | Pwibuna H.B. OmTo3/1eKTPOHUKA ¥ KBAaHTOBAsI OMTHKA: yuel. mocobue : Pszanb: PULL s
YuebHOe rocobue PTPTY, 2022, https://elib.rsre
u.ru/ebs/downl
0ad/3855
JI1.3 | KopHunosnu A.A., CrerjuasbHble I71aBbl COBpeMEHHOHN (PH3MKKM 1 HAaHO3/1eKTPOHUKU: Pssans: PUIL] ,

JIutBuHOB B.T". yueb. mocobue : YuebHoe riocobue PTPTY, 2022, https://elib.rsre
u.ru/ebs/downl
0ad/3958

JI1.4 |IIpusanos B. E., Jlazepsl U 5K0/I0TM4eCKU MOHUTOPUHL aTMoc(epsl CaHKT- 978-5-8114-
dotuamu A. 3., ITetepOypr: 1370-6,
IIlemanun B. T". Jlanb, 2022, 288 | https://e.lanbo

c. ok.com/book/2
11202

JI1.5 |BummcoB A. A., CBeToauO/Ibl ¥ CBETOTEXHUYECKHE YCTPOKHCTBA : yueOHOe Mockga: s
Conpatkus B. C., TyeB |mocobue TYCY®, 2020, https://e.lanbo
B. 1. 112 ok.com/book/3

< 13715

JI1.6 |3n06uHa A. @., BakyyMHas ¥ Tla3MeHHast 3/IeKTPOHHKa : yuebHOe rmocobure Mocksa: ,

AxcenoB A. U. Tycyo’ 2021, https://e.lanbo

133 ¢ ok.com/book/3
) 13814

JI1.7 | Bopeiio A. C., Jla3epbl: YCTPOKCTBO U JielicTBYE : yueOHOe TIocobue /it By30B CaHKT- 978-5-8114-

WeakwuH C. B. ITetepOypr: 8994-7,

Jlanb, 2023, 304 | https://e.lanbo
c. ok.com/book/3
30503
6.1.2. lonoHuTe/IbHAA IMTepaTypa
Ne ABTOpBI, COCTaBUTENN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC

JI2.1 | fAkymenkos FO. T'. OCHOBBI ONTTUKO-3/IEKTPOHHOT'0 TIPUOOPOCTPOEHHUS : YUeOHUK Mocksa: Jloroc, |978-5-98704-

2013, 376 c. 652-4,
http://www.ipr
bookshop.ru/1
4323.html

J12.2 | mog o6, pex. B.M. DJIeKTPOBaKyyMHasi, ITUIa3MeHHast ¥ KBAHTOBas! 3/IeKTPOHUKA M.: 978-5-94836-
Iponetiko TexHocdepa, 214-4, 1

20009, 480c.

J12.3 | mog o6, pen. B.M. TBepoTebHas 3/1eKTPOHUKA M.: 978-5-94836-

Iponetiko TexHocdepa, 215-1,1

2009, 608c.

JI12.4 | ®unaues A.M., TeeppoTenbHast GoTo3/1eKTpOHUKA. Pr3nuecKye OCHOBHI : M.: 978-5-89155-

Taybkun U.N., yueb.mocobue du3MaTKHUTA, 154-1, 1

Tpuienkos M.A. 2007, 381 c.




Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI2.5 |Bepuues, C. H., MaremartHKa : yuebHOe TTocobuve HoBocubupck: 978-5-7782-
T'ob6wm, A. B., HoBocubupckwuii | 3872-5,
Pomenko, O. E., rocyzapcrBeHH | http://www.ipr
Jlebenera, E. A. 13171 bookshop.ru/9
TeXHUUECKUI 9187.html
YHUBEPCUTET,
2019, 174 c.
JI2.6 |IIpecc @.IL @OTOUYBCTBHUTE/BHBIE TIPHOOPHI C 3apsi0BOH CBS3BIO M.:Pagno n 5-256-00855-
cBs13b, 1991, 2,1
262c.
JI2.7 |Ilapons H.B., @OoTOUYBCTBUTE/IBHBIE IPHOOPH! ¥ MX TIprMeHeHHe : CrIpaBOYHHK M.:Pagno n 5-256-00896-
Kaiimanos C.A. CBSI3b, 1991, X, 1
112c.
JI2.8 | Tpuwenkos M.A. doronpreMHble ycrpotictBa U [13C:O6HapykeHHe CabbIx M.:Pagno n 5-256-01057-
OITHYECKUX CUTHAJIOB CBsI3b, 1992, 400 |3, 1
¢
JI2.9 |3Bento O. [IpuHLMIIEI JTa3epoB M.:Mup, 1990, |5-03-001053-
560c X, 1
JI12.10 |Mocsirun I'M., Teopust OTITUKO-3/IEKTPOHHBIX CUCTEM : Yue0.//1si BTYy30B M.:MammHoctp |5-217-01001-
Hemrtunos B.B., oenue, 1990, 0,1
Jlebenes E.H. 432c.
JI2.11 |Kapacuk B.E., OpsioB | JIa3epHble cicTeMBbI BUfieHHs : Yueb.rocobue M.:U3p-BO 5-7038-1735-
B.M. MI'TY, 2001, 8, 10
351c.
JI2.12 | Tlop pen.PoxxpectBuHa | ONTMKO-3/1€KTPOHHBIE CHCTEMBI 9KO/IOTMUECKOr0 MOHUTOPHHT A M.:U3p-BO 5-7038-1497-
B.H. TIPUPOJIHOM cpefipl : Yueb.mocobue /st By30B MI'TY, 2002, 9,1
528c.
JI12.13 |IIuxtmH A.H. Omnrrueckasi U KBAaHTOBas IeKTPOHMKA : Yueb./7ist By30B M.:Beiciik., | 5-06-002703-
2001, 576c. 1,1
J12.14 | ManemieB B.A. OCHOBBI KBAaHTOBOM 3/IEKTPOHUKH U JIa3€PHOM TeXHUKH : M.:BbICcH1.IIK., 5-06-004853-
Yueb.mocobue /171t By30B 2005, 543c. 51
JI2.15 | Kprokos ILT. deMTOCEKYH/JHbIE UMITY/IbCHL. BBeZieHre B HOBYIO 00/1aCTh M.: 978-5-9221-
Jla3epHOH (pU3UKU OU3MATIIAT, |0941-3,1
2008, 207c.
JI2.16 |[Iy6ept ®. E. CeeTtopnozel M.: 978-5-9221-
OU3MATIIAT, |0851-5,1

2008, 496c.




6.1.3. MeToguueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue JbC
JI3.1 | Kosnos B.A. IIpocTpaHCTBeHHBIE M BpeMeHHbIe XapaKTePUCTUKA Ps3ans, 2015, , 1
CBETOM3/IYYAOIINX U JIa3ePHBIX JUOJ0B : METOJ,. yKas3. K J/1a0. 12c.
pabote
JI3.2 | Poxkos O.B., ITymmkuH | Tepmorpacdws 1 TeIIOBU3HOHHOE 00C/Ie/j0BaHue : METOZ,. YKa3s. K Ps3ans, 2016, , 1
B.A., ®edenor A.A. n1ab. pabore 24c.
J13.3 | Bobpos, II. IT., OKCITepUMeHTaJIbHasI ONTHKA : IPaKTUKYM Omck: 978-5-8268-
Bensesa, T. A., PeriH, W3paTenbcTBO 1966-1,
A.B. OwmI'TLY, 2015, |http://www.ipr
64 c. bookshop.ru/1
05350.html
6.2. IlepeuyeHb pecypcoB HH()OPMaLMOHHO-Te/IeKOMMYHUKALMOHHOU ceTH "VHTepHetr"
31 | Bapckuii A.I'. ONTHKO—3/1eKTPOHHBIe CleJsiije U NpULle/IbHble CUCTEMBI.
32 | Democees B.U., Komoco M.I1. ONTHKO—3/1eKTPOHHBIE TPUOOPLI OPHEHTAIAH 1 HABUTAIUKM KOCMHUECKHX arapaToB.
33 | ®Dykc—Pabunosuu JI.U., Enrdanos M.B. ONTHKO—3/71eKTPOHHBIE IPHOOPHI.
6.3 IlepeyeHb NPOrpaMMHOro o0ecneyeHs1 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.1 IlepeueHb TMIIeH3HOHHOr'0 H CBOOOHO PaCIPOCTPaHSIEMOro MPOrpaMMHOr0 o0ecriedeHusi, B TOM YHCIe
0TeyeCcTBEHHOI'0 NPOM3BOACTBA
HaunmeHnoBanue Onucanne
LibreOffice CeobogHoe 10
OneparmonHas cucremMa Windows Kommepueckas nuiieH3yst
Kaspersky Endpoint Security Kommepueckast uLieH3ust
MathCAD Kommepueckas yureHsus
6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHbBIX CHCTEM
7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUME TN CIUIUINHBI (MO/Y JIfA)
1 214 nabopaTtopHbI KopIyc. yueOHast ayquTOpus A7Is TPOBeieHNs yueOHBIX 3aHsATHH. Crieljuaan3upoBaHHasi Meberns (60
N0Ca/I0YHBIX MeCT), MarHUTHO-MapKepHast focka. MynbTuMezia npoektop, 1 skpad. ITK.
210 nabopaTopHbIi Kopmyc. yueOHasi 1abopaTopHs, OCHallleHHasi 1JabopaTopHBIM 000pyIoBaHUeM. YuebHast
ayZiuTOpUs [/151 IPOBeJeHNs] 3aHATHI CeMUHApPCKOro TUIA, TPYIIOBLIX U UHAUBHU/YalbHbIX KOHCY/IbTaL[UH,
J1abopaTopHBIX paboT TEKYIIIero KOHTPOJIS ¥ TIPOMEKYTOUHOM aTTecTalyu. 24 Mecta, yueOHO-1ab0paTopHbIe
2 creHgpl, ocuyriorpadsl C1-65A, ocuunnorpadsl C1-75, ocuunnorpadsr C1-73, UITTU-2-6K-b,
MuxkpoamriepmeTpsl C 175, HCTOYHMKBI TOCTOSIHHOTO TOKa b5-44, renuii-HeoHOBEIH s1asep, JITH-505,
TIOJTYTIPOBOZAHHKOBBIH J1a3ep OmkHero VIK-auamaszona, CO2 ya3ep, IOTYNPOBOJHUKOBEIH J1a3ep HENPEPLIBHOTO
JefCTBYSI Ha apCeHNzie TajuIvs, CrieliaIi3ipoBaHHast Meberb.
8. METOJMNYECKHWE MATEPHWAJIBI 110 JUCIIUII/IMHE (MO/JYJ/IFO)
MeTtoguueckoe obecrieueHre JUCLMIUIFHGI ITPHBEZEHO B TIPUIOKEHHNH K paboueii mporpamMMe AVCLUTIIAHEL (CM. JOKYMEHT
"MeToAruecKre yKa3aHus 10 AUCHUITTHHE "ONTHKO-3/1eKTPOHHBIe IPUOOpEI M yCTpOCcTBa").

OnepaTtop 340 000 "KomnaHus "TeH3op"
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