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HamnpaBnenue moaroroBku 10.03.01 NadopmarmonHas 6e30macHOCTb

[Ipodunp NOATOTOBKH be3omnacHOCTh aBTOMATH3UPOBAaHHBIX
CUCTEM
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PaGouast mporpamma aganTupoBaHa AJIs U]
C OrpaHUYEeHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI U MHBAJIUIIOB

Honenx 2024



Paboyast mporpavMma IMCIHUTLTHHEET ¢ DJIEKTPOHAKA B CXeMOTeXHHKAY JUIS 00y YAl X S
o HanpasieHuio moxarotoBk# 10.03.01 Mudopmarmonnas GeszomacHocts  (ITpoduis:
Be3onacHOCTh  aBTOMATH3MPOBAHHBIX CHCTEM), COCTABIEHA HA OCHOBAaHHH MexepantbHOrO
TOCY/IapCTBEHHOI0 00pa30BaTeNbHOIO CTAHJAPTa BEICIIEr0 0Opa3oBaHUs — GaKalaBphaTr IO
HanpapieHuto  moaroroBkd  10.03.01  MudopmanmonHas G6e30macHOCTh, yTBEPHKIEHHOTO
npukasoM MuHHCTepCTBa HayKH U BBICIIEro oGpasoBanus Poccuiickoit @eneparuu ot 17 HOSGps
2020 r. Ne 1427 (c u3m. u nom.). Ilopsiika OpraHH3aly M OCYIIECTBIECHHS 0Opa3oBaTeILHOMN
AEATEIBHOCTH 110 0Opa3oBATENBHBIM MPOrpaMMaM BBICIIEr0 OOpa3oBaHUs — MpPOrpaMMaM
bakamaBpuaTa, IporpaMMmam CIENHATHTETa, [POTPAMMAM MArMCTPAaTypHl, YTBEP)KIAEHHOTO
npukasoM MunucTepeTBa HayKku U BEICIIero o6pasosanus Poccuiickoit ®enepanuu ot 06 arnpes
2021 r. Ne 245 (c u3M. | [IOIL), B COOTBETCTBHH C YUeOHBIM ILIAHOM, YTBEPKACHHBIM Y YEHBIM
coseToM O®I'BOY BO «louI'V» st HaGopa 2024 roxa.
Pazpaborunxk:

Cr. npenionasatens

Ka(eapr! paarohH3HKH /// B.B. lon6Gemenkos
1 HHQOKOMMYHHUKAIIHOHHEBIX TEXHOJIOTHH

Pabouas mporpamMma yTBepxkAeHa Ha 3acefaHUM  Kadeapel  pamuOGUIMKH U
UH()OKOMMYHHKAIIMOHHBIX TEXHOJIOTHI
ITporoxomn ot 26.03.2024 . Ne 16

%Wﬂ/
3aBeyromuii Kapenpoit / B.B. [TauunoB

COT'JTACOBAHO: p

W.o. nexana Gpu3NKO-TeXHUIECKOTO (aKyIbTeTa % C.A. ®omenko
28.03.2024 r.

Y4eOHO-MeTonmIeCKast KOMUCCHST DU3UKO-TEXHAYECKOTO (haKyIbTET:

ITporokoun ot 27.03.2024 r. Ne 2 |

[Ipencenarens / B. H. Korenko
PyxoBoauTens 0CHOBHOM podeccroHaIbHOM .

00pa3oBaTebLHON IPOrpPaMMEI ; WQ /

I-p TeX. HayK, Ipod. ; B.B. lanuios

26.03.2024 r.
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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEBI

1.1. TpebGoBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YYAIOIIMXCS, MPEIIICCTBYIOITNE
U COITyTCTBYIOIINE JUCIUTUIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUYCHHE TAHHOM:
Marematuka, @u3uka, OCHOBbI TeopuH 1ierneit, OCHOBBI TEOPUHU CUTHAJIOB U MTPOIIECCOB.

1.2.  JlucuumuiMHbI, KypcoBbIe paOOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHHE JTaHHOUN
JTUCIUTIIMHBI HEOOXO0IMMO KaK MpeIIIECTBYIOMIEE:

[udposas 00paboTKa CUTHANOB, 3amuTa MHPOPMAIMH OT YTEUYKH MO TEXHHUYECKUM
ka"ayiaM, KBaHTOBas u onTudeckas diekTponuka, L{udpossie cucteMbr 00paboTKH HHGOPMAITHH.

2. OIMMCAHUE JUCHUITJIMHDBI

2.1. OOmas xapakTepHuCTUKA
HaunMmeHoBaHuUE MmoKaszaresns
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl

3Ha4YeHUE TIOKA3aTeIsI
10.03.01 MadopmarnmonHas 6€30MacHOCTh
(ITporpamma Gakanaspuara: 10.03.01
WNudopmannonnas 6e3onacuocts (IIpodus:
Be30macHOCTh aBTOMATH3UPOBAHHBIX CHCTEM)
b1.5.M3.5 DnekTpoHHKa U CXEeMOTEXHUKA

udp 1 Ha3BaHUE B COOTBETCTBUU C
y4EeOHBIM IJIAHOM

YacTts 00pa3zoBaTeIbHON MPOrpaMMbl
KonmdecTBO 3aueTHBIX CANHUI] / BCCIo 4aCoB

baszosag uactn

8 /288

2.2.  Pacnpepenenue yacoB 1o ¢popmam u nepuogaM o0ydeHus
OO1u1ee KOJIMYECTBO YacOB
o | E CaMoCTOsI-
®opMma e | 38 .
> | & | jekuu- | nabopa- | MpaKTH- | TENbHOH dopma
00y4eHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | 4YeCKUX | paboTHI + KOHTPOJIS
KOHTPOJIb
Ounas 2 | 4 30 30 15 87 162 3a4er
Ounas 3 5 34 34 - 58 126 9K3aMEH
Ounas, Bcero 64 64 15 145 288
3. HEJIN JUCLHAITJINHBI
W3ydenue cTyneHTaMH TPHUHIUIOB JCWCTBUS, XapaKTEPUCTHK, M OCOOCHHOCTEH

UCIIOJIb30BAaHUS B PAJMOTEXHUYECKUX LIEMAX OCHOBHBIX TUIIOB aKTUBHBIX IPUOOPOB, MPUHIIUIIOB
MOCTPOCHHUS ¥ (PYHKIIMOHUPOBAHUS TUIIOBBIX 3JIEKTPOHHBIX YCTPOMCTB, OCOOEHHOCTEH HX
IIPUMEHEHUS.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X UH/IMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHimn
Komnereniuu WuankaTopsl Pe3ynpTarel o0yueHus

OIIK-4. Ciocoben | OIIK-4.2. OIlK-4.2.1. 3Haer CymHOCTh (HU3INYECKUX
MIPUMEHSITh O6nanaer MPOLIECCOB, MPOTEKAIONIUX B 0A30BBIX IEMEHTAX
HEOOXOIMMBIE 0a30BBIMH U y3JIaX JJIEKTPOHHBIX YCTPOMCTB, UX OCHOBHBIC
¢busnueckue 3HAHUSAMH B XapaKTePUCTUKU, PUHITHI ICHCTBUSI.

3aKOHBI U MOJIEITH oOJactu OIIK-4.2.2. VYmeeT mpoBOIUTH aHaIU3 pPabOThI
JUISL pEIICHUs 33]1a4 | DJIEKTPOHHUKH U AJIEKTPOHHBIX CXEM.
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npoeccHoHABHOMN | CXeMOTEXHUKH U
JEATeILHOCTH crocodeH
MNPUMCHATH UX IJIA
pelieHus 3a1a4
npodeccrnoHabHOM
JeATSILHOCTH.

OIIK-4.2.3. imeeT npejacTaBiIeHUE O MPUHIIMIIAX
U crnocobax IOCTPOEHMS, XapaKTEPUCTUKAX MU
rapaMeTpax THUIOBBIX 3JIEKTPOHHBIX CXEM.

S. ITPOT'PAMMA JJUCLHUAITJIMHBI

HazBanue teMbl

Kparkoe conepsxkanue TeMbl (BOIPOCHI TEMBbI)

Pasnen 1. bazoBble 31€eMEHTHI pai031EKTPOHUKU

Brenenue B quciuiuinny.

CTpyKTypa IUCIHILIHHEI, €€ MECTO B TIpOTpaMMe
npodeccnoHabHOM MOAr0TOBKH. OCHOBHBIC
TIOHSTHS, LIENH, cocTaBisitonue. Kimaccuukarst
sneMeHToB PDA.

OO01ue cBEAEHUS O
MOJTYTIPOBOJIHUKOBBIX 31eMeHTax POA

[lonsTHE «1OIYNIPOBOJHUKY». 30HHAS TEOPUS
npoBoAUMOCTH. CBOMCTBA MOJIYIPOBOIHUKOBBIX
MmarepuaioB. CoOCTBEHHAs U MPUMECHas
IPOBOAMMOCTB. P-N — nepexoxn. Ilepexon merain
— HOJYNPOBOJHHUK.

[TonynpoBOAHUKOBBIE THOBI.

[punnun neiicrBus. Kimaccudukarms.
Brinpsimutenbabie 11016l CTaOMIATPOHBI.
YHUBEpCAIbHBIC U UMITYJIbCHBIC TUOIBI.
Bapukansl. TynHensHble Auoabl. Obmue
ceeneHus o auogax CBY nuamaszona.

bunonspHble TpaH3UCTOPHI

[Mpunnun neiicteus. Knaccudpukamnus. OcHOBHBIE
napameTpbl. CTaTuuecKkre XapakTepUCTUKH.
CxewMslI BKIIIOUeHHS. TpaH3UCTOp KaK aKTUBHBIN
YETHIPEXIOIIOCHHUK. N-TapaMeTpsl.
OKBUBAJICHTHEIC CXEMbI 3aMCIICHUS.

Tupucropsl

CtpykTypa, IpUHIMI pabOThl, TPAH3UCTOPHAs
MOJIeJb IUOTHOTO TUPUCTOPA (IMHUCTOPA).
BosnbsTamnepHas XxapakTepucTUKa JUHUCTOPA.
Tpunncrop. CUMMETPUYHBIE THPUCTOPBI
(cumucTOpBI)

IloneBrie TPAH3UCTOPLL

IToneBoit TpaH3UCTOP € YNPABIIAIOMIUM P-N
niepexoqom. [Ipunnmn nevictBusi. OCHOBHBIE
napameTpsl. CTaTH4ECKUE XapaKTEPUCTHKH.
Cxewmpbl BkIIIOueHUs. [ToneBoii TpaH3UCTOp C
M30JIMPOBAaHHBIM 3aTBOPOM. [IpuHIMI neicTeus.
OcHoBHbIe napameTpbl. CTaTHYECKHE
XapaKTepUCTUKU. CXEMBI BKIFOUECHHUS.

[ToneBpie TpaH3UCTOPHI B 3aIIOMUHAOIINX
ycTpoiicTtBax. CpaBHUTENbHAS XapaKTEPUCTUKA
TI0JIEBBIX U OMIOJSIPHBIX TPAH3UCTOPOB.

OnTruyeckue noaynpoBOAHUKOBBIE
3eMeHThl POA

®otopesuctopel.  Doroauonsl. JlBa pexuma
pabotsl hoToanoa0B. DOTOTPAH3UCTOPHI.
Cseronuonsl. [1onynpoBoIHUKOBBIE J1a3€PHI.
Onronapsl.

Pazgen 2. OCHOBHBIE paAMOdJIEKTPOHHBIE YCTPOHCTBA
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Beinpsimurenu [IpuHUKIIBI BEIIPSIMIIEHHS IEPEMEHHOTO TOKA.
Buapr Bemmpsamuteneit. Koadgdumnment mynbcarui.
Crnaxuaonye (puiabTpsl.

Crabunuzatopsl OcHoBHbIE TapaMeTpbl CTA0UIU3ATOPOB.

[MapameTpuueckue cTaOMIN3aTOPBI HAIPSHKECHUS U
Toka. KomMneHcaoHHble cTaOUIN3aTOPbI
HalpspKeHUs U Toka. IMITysibcHbIe
CTaOWIIN3aTOPBI.

DNEKTPOHHBIE YCUIINTENN

Knaccudukanus ycunureneidr. OCHOBHBIE
TEXHUYECKHE [TOKA3ATENN U XapaKTEPUCTUKU
ycunuteneid. O0paTHas CBS3b B YCHIIUTEISX.
[IpuHnun paboThl yCUIIUTENBHOTO Kackaaa
HaNpsHKEHUS. HU3KOM 4acTOThl. MHOrOKacKaiHbIE
yeunutend. [HnpokonosocHbsle yCUIUTENH.
VYceunurenu nocrosuuoro Toka (YIIT). Beixoausie
KacKaJlbl ycuiieHus (YCUIUTENN MOIHOCTH).
Ycemmrenu knacca A, B, AB, C, 1.

I'enepaTopsl

[Tpuntun paboTsl reHepaTopoB. bananc da3 u
Oananc aMIUTy. PexxuMbl caMOBO30YXKIEHUS
rereparopa. ['eHepaTopbl rapMOHUYECKUX
KoJjiebanuil. ['enepaTopsl perakcalMOHHBIX
KoJie0aHuM.

OHepaHI/IOHHHe YCHUIIUTECIIN

Oo6uue cenenusi. OCHOBHbIE XapaKTEPUCTHKHU.
HuddepeHnnanbHbIi yCUITHTENb.
Heunseptupyromas cxema BxinrodeHus OVY.
WuBepTupytomias cxema BriatodeHust OY.

IIpumenenne OY

[Ipumenenne OY 17151 BBINOJHEHUS
MaTeMaTUYeCKUX ONeparuii HaJ aHAJIOTOBBIMU
CUTHaJIaMH: anreOpanyecKkoe CIOKeHue,
YMHOXXEHHE, JIeJICHUuEe, HHTETPUPOBAHUE,
nuddepeHrpoBanue, JorapuGMUpOBaHKE U T. 1.
AKTuBHBIE QUIBTPHI U TeHepaTopsl Ha OY

Paznen 3. CxemoTexHHKa HU(POBBIX M AHAJIOTOBBIX YCTPOMCTB

OcHOBBI aJIreOpbl JTOTUKU

Jlormueckue nepeMeHHble. AKCHOMBI U OTIepaliuu
anreOpb! Toruku. OCHOBHBIE TEOPEMBI U
TOKJIECTBA, UCIIOJIb3YEMBbIE [Tl YIPOIICHUS
JIOTUYECKHE BhIpakeHUH. [IpuHiun
nBoiictBeHHOCTH. Teopema Jle Moprana.
CriocoObI npesicTaBieHus (PyHKIHI: cI0BECHOE
olnucaHue, TabIulla HCTUHHOCTH, allredpandeckoe
BbIpa)keHHUE (CTPYKTypHas (opmya).
Jlormueckue 6a3uchl, pean3yronme
(YHKIIMOHATILHO MOJHYIO cucTeMy. Jloruueckue
¢bynkuuu. CoBeplieHHast TU3bIOHKTUBHAS
HopmaineHas Gpopma (CAHD). CoseprenHas
KOHBIOHKTHBHAs HopManbHas popma (CKHD).
MunumMuzanus torudeckux GyHkuii. OCHOBHBIE
METOAbl MUHUMH3AIUH. ANTeOpandecKuii MeToI.
Meton kapt KapHo-Beiiua.

Jlornueckue 371eMEHTHI

[Ipocreiimas peanuzauus U, NJIN, HE, U-HE,
NIJIN-HE. Ba3oBbie cXeMBI JIOTHYECKUX
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snementos tuna TTJI, TTJILL, W2J1, DCJI,
KMOII. ITapameTpsbl JJIOTUUECKUX JIEMEHTOB.
Peanu3anus mormueckux QyHKIHiA
HEPaBHO3HAYHOCTHU (CyMMa IO MOJYIJIIO J1Ba),
PaBHO3HAYHOCTH, 3arpeTa. IHTerpanbHble CXeMbI
JIOTHYECKHX DJIEMEHTOB.

KomOunHnanuonusie pyHKIIMOHAIbHBIE
Y3JIBI

3aauM CUHTE3a KOMOMHALIMOHHOTO YCTPOICTBa.
Ucnonb3oBanue kapt KapHo npu cuHTese
KOMOMHAIIMOHHBIX CXEM.

Kom6unanuonuslie pyHKIHOHAIBHBIE Y3IIbI

U pOBBIX yCTpoicTB. [emmudparops! u
mmmdparopsl. KoMMyTaTopbl, MyIbTUILIEKCOPHI
IeMyIbTUILIEKCOPBL. LludpoBoii kommapaTop.
[TomycymMMaTopsl 1 CyMMaTOPBHI.

WuTerpanpHbie cXeMbl QyHKIMOHATBHBIX Y3JI0B.
dopMUpOBaATENIN UMITYJIHCOB Ha TIOTUYECKUX
aneMeHTax. MyJabTHBHOPATOPHI Ha JIOTHYECKUX
anemeHTax. Tpurrep [lImura.

Tpurrepst

Mopeny aCHHXPOHHBIX U CHHXPOHHBIX
II0CJIEI0BATEIbHOCTHBIX (DYHKLMOHAIBHBIX Y3JI0B.
CuHHTEe3 aCHHXPOHHBIX MOTEHIIMATIBHBIX
tpurrepoB. OyHkyu Bo30yxaeHus. OyHKIUA
BO30YKJICHHSI CHHXPOHHBIX TPUTTEPOB U 001Iast
MeTOoJuKa ux cuHTre3a [TapaMeTpsl CHUHXPOHHBIX
TPUITEPOB.

Tpurreps! Ha JIOTHYECKUX DJIEMEHTAX.
ACUHXpOHHBIE TOTEHIIMAJIbHBIE TPUTTEPHI RS-
tuna. Tpurreps! tuna JK u D. T-tpurrep.
CunxponHsle Tpurrepbl. CHHXpOHHBIE TPUTTEPHI
tuna RSC, JK u D. CyeTHbIl pexuM B TpUIrrepax
tuna JK u D.

Peructpsl

Casuratomiue peructpsl. Kiaccuduxanms
cABUrarouux peructposn. IIpocTeie capuratomue
PETUCTPBI.

ChBuraroniyie perucTpbl C CHHXpOHHOMW 3aIUChIO.
PeBepcuBHBIE CABUTAIOIINE PETUCTPHI C
CHUHXPOHHOH NapauleIbHON 3alUCHIO.

CueTynku

Cuerynku. CyMMUPYIOIINE U BHIYUTAIOLINE
cueTyuku. PeBepcrBHbBIEC CUETYUKU. J[BONUHBIE 1
JBOUYHO-JECATUYHBIE CYCTUUKHU.
KackagupoBanue cueTynkoB. CUETUHKH C
MPOU3BOJIBHBIM MOJYJIEM CUETA.

HNHuterpanbnbie TaliMepsl. IHTErpaibHBIE CXEMBI
MOCIIEI0BATEIHbHOCTHBIX (DYHKIIMOHATBHBIX Y3JIOB.

AT u LHATI

OcHoBHbIe apameTpbl U xapaktepuctuku AL
AIIII ¢ HeTTOCpeAICTBEHHBIM MPE0OPA30BAHUEM.
ALIIT ¢ KoCcBEeHHBIM ITPeoOpa3oBaHUEM.
OcHoBHBIE TapaMeTpbl U Xapakrepuctuku LIAIL
Ioctpoenue LIAII npsimoro npeoGpa3oBaHusL.
LIAII ¢ KoCBEeHHBIM ITPeoOpa30BaHUEM.

O6nactu mpumenernst ALIT u [TAIL.
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Onepannonnsie ycunurenu (OY)

[TapameTpsl U xapakTepUCTUKU UaeanbHoro OVY.
Tuner OY. OcHoBHEIE BUALI BKIIIoUueHus OY:
HWHBEPTUPYIOLIEE, HEUHBEPTUPYIOILIEE,
muddepennmranbaoe. [TosTopurenu Ha OV.
Yacrornsle xapaktepuctuku OY. [Ipumenenue
OY 1715 BBINOJHEHUSI MATEMaTHYECKUX OTepariui
HaJl aHAJIOTOBBIMH CUTHAJIaMU: ajareOpandyeckoe
CIIOKEHHE, YMHOXKEHHE, JeJICHuE,
MHTETrpUpoBaHue, 1udepeHIrpoBaHue,
norapudmupoBanue u T. 1. IHTerpanpHbie
MuKpocxeMbl OVY.

AxTuBHbIE GUILTPHI HA OY

HasnauyeHue 1 TUITBI aKTUBHBIX (DUIIBTPOB.
TpeboBanust, npeabaBIseMbIe K QHIBTPaM.
AXTHBHBIE QUIBTPHI, TIOCTPOCHHBIC HA OCHOBE
OYV. OcHOBHBIE XapaKTEPUCTUKHU U MAPAMETPHI.

Cxembl TMHEHHOT0 peodpazoBaHus
CUTHAJIOB

HcTounuku HanpspKEHUs, YIIPaBIsieMbIE TOKOM.
Hcrounuku Toka, ynpapiisieMble HAMIPSKECHUEM.
WuBepTopsl conpotuBienus. I upatopsl

I'enepatops! curnanos Ha OY

I'eneparopsl rapMoHUYEcKUX KoseOanuii Ha OY.
Penakcanuonnslie reneparopsl Ha OV.
MynbTuBrOpaTopsl Ha MuKpocxeMax OVY.
[Tunoo6pa3Hblil UMIYJIBC U €0 apaMeTphl.
I'enepaTopsl TMHEHHO U3MEHSAOLIETOCS
Hanpspkenus (JIMH) nva OY.

N3meputenbubie cxembl HaA OY

N3meputenu aMmuTyabl (IUKOBBIE IETEKTOPHI).
®doTrodneKkTpuueckre n3MepeHus. MocToBbie
U3MEpUTENIBHBIE cXeMbl. M3Mepenue
Temneparypbl. U3mepenue 1elcTBYIONIETo
3HAYEHUSI.

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIJIMHDBI

6.1. ®dopma oOyueHus — 09Has, Kypc — 2, cemecTp — 4
HanMenoBanus pa3meioB U TEM Komriectso wacos
pasa Jlexu. | Jla6op. | Ilpakrt. | CPC+K | Beero

Pazgen 1. ba3oBrle 2i1eMeHTHI 14 10 7 43 74
PaTMOICKTPOHUKHI
BBenenue B IUCHUIUIMHY. 1 2 6 9
OOmue CBeICHUS O TTOTYITPOBOTHUKOBBIX

2 7 9
ajieMeHTax POA
[TonynpoBOAHUKOBBIE TUOJBI. 2 4 4 10 20
bunonsipubie TpaH3UCTOPBI 3 4 3 14 24
Tupucropsl 2 2 4
[TosieBble TPaH3UCTOPHI 2 2 4
OnTHyeckue MoynpoBOTHUKOBBIE

2 2 4
aJIeMeHTEl POA
Pa3£[eJ3 2. OCHOBHBIE PAANOIJIEKTPOHHBIE 16 20 3 44 88
YCTPOKMCTBA
Brimpsmurenu 2 4 2 8 16
CrabunmuszaTopbl 2 4 2 8 16
DNIEKTPOHHBIE YCUITUTEHN 4 4 4 12 24




["'enepaTopsl 4 8 12 24
OrnepalnOHHBIC YCUITUTEIIH 2 2 4
[Ipumenenune OY 2 2 4
NTOI'O 3A CEMECTP 30 30 15 87 162

6.2. ®opma oOyueHHst — O4HasA, Kypc — 3, CeMecTp — 5

HaumeHnoBanust pa3aesioB U TeM KoumiectBo Hacos

Jlexn. | Jla6op. | Ipakr. | CPC+K | Beero

Pasznen 3. CxeMOTeziHI/IKa U (POBBIX U 34 34 0 58 126
AHAJIOTOBBIX YCTPOMCTB
OCHOBBI AJITE€OPHI JIOTHKH 2 2 6 10
Jlormueckue 371eMeHThI 4 4 6 14
KomOuHanmoHHble (PyHKIIMOHAIBHBIC Y3JIbI 4 12 10 26
Tpurrepsl 4 4 6 14
Peructpsl 4 4 6 14
CueTuuku 2 8 10 20
AT u LTATI 4 4 8
Onepanuonnsie ycunutenu (OY) 2 2 4
AxktuBHble GuIbTpsl HA OY 2 2 4
Cxembl TMHEHHOr0 Ipeodpa3oBaHus 2 2 4
CUTHAJIOB
['eneparopsl curnanos Ha OY 2 2 4
N3meputenbubie cxembl Ha OY 2 2 4
NTOI'O 3A CEMECTP 34 34 0 58 126
NTOI'O 11O KOMITOHEHTY OIIOIT 64 64 15 145 288

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JULA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsbHBIE BOIIPOCHI

Pasznen 1. bazoBble 31€MEeHTHI paOdIeKTPOHUKI
OCHOBHEBIE

1. 3oHHas TeOpUs MPOBOJUMOCTH.
IIPOBOJAHMKOB U JUAJIEKTPHKOB.

2. CsoiicTBa MOJYNPOBOJIHUKOBBIX
IPOBOJAMMOCT.

MaTepuraIoB.

CoOcTBeHHasg

OTJIMYMA TOJYHIPOBOAHHUKOB OT

n MpuMecCHas

3. p-n mepexo, NPUHIMI JeHCTBUS, OCHOBHBIE CBOWCTBA U XapaKTEPUCTUKH.

4. Ilepexon MeTaLI-MOIYNIPOBOAHUK, OCHOBHBIE CBOMCTBA U XapAKTEPUCTUKH.
5. BempsmurenbHbie quoabl. CTaOMINTPOHBI.
5. BBICOKOYAaCTOTHBIE M UMITYJIBCHBIE JUO/IBI. Bapukarsl.

6. TyHHenbHBIC THOJIBI.

7. llpuHuun nedcTBUS OUMOJSPHBIX TPAH3UCTOPOB.

napameTphl.

Knaccudukanus.

8. CraTuueckue XapaKTepUCTUKU OUITOJISIPHBIX TPaH3UCTOPOB.

9. CxeMbl BKJIFOUEHHSI OUITONIAPHBIX TPAH3UCTOPOB.

10. Tpan3ucTop Kak aKTUBHBIN YETHIPEXTOIOCHUK. h-TapamMeTpsl.
11. DxBUBaNIEHTHBIE CXEMBI 3aMELICHUS OUITOIAPHBIX TPAH3UCTOPOB.

12. OnHONEepeX0JHOM TPAH3UCTOP.

OcCHOBHEBIE

13. lnoanoro TupucTop (IMHUCTOP). BonbraMiepHast XxapakKTepUCTHKA JUHUCTOPA.
14. Tpuoansrit TupucTOp (TpUHUCTOP). CHMMETPUUYHBIE TUPHUCTOPHI (CUMHUCTOPHI).

15. Tpan3ucTopHas MOJENb JUOJIHOTO TUPUCTOPA.
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16. IloneBoil TpaH3UCTOp C YIpaBISIIOIIMM p-n nepexoxoM. llpuHnun peicTBus.
OcHoBnble napaMeTpbl. CTaTUYECKUE XapaKTEPUCTUKU. CXEMBI BKIOYCHHUS.

17. IloneBoii TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOpOM. [Ipunuun nevictBusi. OCHOBHBIE
napaMeTpsl. CTaTH4eCcKHe XapaKTepUCTUKU. CXEeMbI BKIIOYCHHUS.

18. CpaBHUTENbHAS XapaKTEPUCTHKA MOJIEBBIX U OUITOJISIPHBIX TPAH3UCTOPOB.

19. OnTuyeckue u3iyyaroye noayIpoOBOHUKOBbIE TPUOOPHI.

20. Ilpunmun pedctBus  (QOTOPE3UCTOPA, OCHOBHBIE XapaKTEPHCTUKH, 00JacTh
IIPUMEHEHHS.

21

. Ipunun neiictBust GoTo1M01a, OCHOBHBIE XapaKTEPUCTHKH, 00J1aCTh TPUMEHEHHUS.

22. CpaBHUTeNbHAS XapaKTEPUCTUKA (POTOPE3UCTOPOB, POTOAUOAOB, (HOTOTPAH3UCTOPOB.

23

. Haznauenue OIITOIIap, X OCHOBHBLIC ITPCUMYIICCTBA U HCAOCTATKU.

Pa3nen 2. PagnonnieKTpoHHbIE YCTPOHCTBA

AN DN BN WN -

7.

. IlpuHIMIBI BRIIPSAMIICHHUS IEPEMEHHOTO TOKa. BU/bl BRIIpsIMUTENEH.
. Koaddunment mynpcanmii. CriaaxuBaroniye GuibTpol.

. Ilapamerpuueckue crabUIN3aTOPbI HAMPSKEHUS U TOKA.

. KomneHncanonsple cTabUIn3aTopbl HANPSKEHUs U TOKa.

. IMnynbcHble CTaOMIIN3aTOPBI.

. CpaBHUTENbHAS XapaKTEPUCTUKA PAa3IMYHbIX BUJIOB CTAOMIN3aTOPOB.

Knaccndmxam/m YCHHHTGHCIZ. OCHOBHBIE TEXHUYECKHE ITOKA3aTSIN 1 XAPaKTCPHUCTUKHU

YCUJIUTEIICH.

8.
9.

10.

11

12.
13.
14.
15.
16.
17.
18.
19.

OO6patHas cBs3b B yeunutensix. hdext Musepa.
[Tpunun paboThl YCHIIMTEIFHOTO KacKaa HANPsHKEHNUS HU3KOH YacTOTHI.
MHorokackagauble ycunutend. [IInpokononocHble yCUIUTENH.
. BbIxoiHbIe Kackaabl ycuieHus (YCHIIUTENN MOIITHOCTH).
VYcunuremu kiacca A, B, AB, C, 1.
OcHoBHble XapakTepucTuku OVY.
JuddepeHunanbHblil yCUIuTeb.
Heunseptupyromas cxema sxintouenus OY. MuBeptupyromas cxema BintoueHus OVY.
[Tpuniun paboTsl reHepaTopoB. Y CIOBUS CaMOBO30Y KICHHUS.
RC-renepaTopbl rapMOHHUYECKUX KOJICOAHUH.
LC-reHepaTopbl TapMOHUYECKUX KOJIEOaHUH.
MynbTuBuOpaTop, NpUHLUIN pPadOTHI, JIOCTOMHCTBA M HENOCTAaTKHU, 0O0JacThb

MMPUMCHCHUA.

20.

bnokuHr-renepaTop, HNpUHUMI PabOTHI, AOCTOMHCTBA M HEAOCTaTKH, O0OJIacTb

MMPUMCHCHUA.

21

. T'eneparop nuneitHoro maMmenstouierocss Hampspbkenus (I'JIMH), npunmun paGortsl,

JOCTOMHCTBA U HCJOCTATKH, 00J1aCcTh MMPUMCHCHU .

22
22

. 'eneparopsl rapMOHHYECKUX KOJIEOAaHWH HA OTIEPAIIMOHHBIX YCHUITUTESX.
. ['eHepaTopsl penakcallmOHHBIX KOJIeOaHNH Ha ONEPAIMOHHBIX YCHUITUTEISIX

Paznen 3. CxemoTexHuKa IU(PPOBBIX M AaHATIOTOBBIX YCTPOICTB.

1. YUro o3HavgaeT 0003HAYCHUS BBIXOAO0B MUPPOBBIX MUKpocxeM «2C», «3C», «OK». Ux
0COOEHHOCTH, Ha3HAYCHHUE.

2. emudpaTopsl.

O 03O L B~ W

. Cxema peanuzanuu aemmdpatopa 3-8, Ha nemudparopax 2-4.

. MyJbTUILIEKCOPBI.

. Kommaparops! ko10B.

. Cymmaropsi.

. JlokazaTh, YTO CyMMaToOp MOYHO MCIIOJIb30BaTh KaK BBIYUTATENb.
. KackagupoBanue cyMMaTopoB i yBeTUUEHUS Pa3psIIHOCTH.

. [IpeobOpazoBarenu KO0B.
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10. IIpocreiimas TpurrepHas siueiika. [Ipuniun paGoTel.

11. PaznoBuaHoctu TpurrepoB. Kmaccudukarms.

12. Crioco0Owl onrcanus pabOTHl TPUTTEPOB.

13. Brimrouenue Tpurrepa B cueTHOM pekume. Cxema, MPUHIUI PaOOTHI.

14. D -tpurrep. [Ipuniun paboTsi, 0COOEHHOCTH.

15. JK-tpurrep. [Ipunnun paboTbl, 0COOCHHOCTH.

16. Vcionp3oBaHue TpUrrepa s yCTpaHeHUs apede3ra KOHTAakToB. Cxema, TMpUHIIUI
paboTHI.

17. CaBUTOBBIE PETUCTPBHI.

18. Vcnionp3oBaHUE pErucTpoOB ISl IOCIEI0BATENbHOM Mepenayn HHPOPMAIIHH.

19. Peructpsl. HaznaueHnue, pa3sHOBUIHOCTHU, XapaKTEPUCTUKH.

20. CiocoOsI yBeTUYCHUS PA3PsAHOCTA PETHCTPOB.

21. Paznuume perucTpoB, CpadaThIBAIOIINX 11O (PPOHTY M PETUCTPOB, CPAOATHIBAIOIINX TI0
YPOBHIO.

22. CpaBHUTEIbHAS XapaKTEPUCTUKA PA3IUYHbBIX BUJIOB CUETUHKOB.

23. JlenuTenu 4acTOThl HA ACHHXPOHHBIX CUETUYHUKAX.

24. CHHXpOHHBIE CUETYUKHU C ACHHXPOHHBIM NIEPEHOCOM.

25. CUHXpOHHBIE CYETYUKH.

26. ACUHXPOHHBIE CUETUUKH.

27. llpunnun padotsr LIAIL

28. Ilpocteiimnii 4-paspsianbiii LIATL

29. I'enepanus curHainoB ¢ npumeHenuem [{AIL.

30. Ipunmun padotsr AIIIL.

31. ALII mocimemoBaTeIbHOIO THUIIA.

32. ALII nmapamiensHOro TUIIA.

33. ALII ¢ mpomexyTOuHBIM ITpeoOpa3oBaHUEM.

34. VineanbHbli ONEpaliMOHHbIN yCHIINTENb.

35. OCHOBHBIE CXEMBI BKJIFOUEHUS ONEPALIUOHHOTO YCUIIUTEIIS.

36. luddepennnanbHoe BKIFOUESHUE ONEPAITIOHHOTO YCUITUTEIS.

37. uBepTupyouee BKIOYEHHE ONEPALMOHHOIO YCHIITUTEIS.

38. HeunBeprupytolee BKIOYEHHE ONEPAUOHHOTIO YCUITUTEIS.

39. ITapameTpbl ONEpallMOHHBIX YCUIIUTEINEH.

40. Tunbl onepaliOHHBIX YCUIUTENEH.

41. Cxembl MacIITaOMPOBAHMS U CYMMHUPOBAHMSI HAa ONEPALIMOHHBIX YCUIIUTEISX.

42. Cxembl UHTETpUPOBaHUS U 1D PepeHIIpOBaHNS HA ONIEPALIMOHHBIX YCUIUTENAX.

43. IuBepTOpHI CONTPOTUBIIEHHS, TUPATOPHI HA ONEPALMOHHBIX YCHIINTESIX.

44. AXTUBHBIE 3JIeKTpUUYeCKUEe QUIbTPHI HAa OTIEPAIIMOHHBIX YCUITUTEISAX.

45. Jlorapudmupyromue 1 5KCIOHEHIMaIbHbIe Tpeodpa3oBarenu Ha OVY.

46. T'eHepaTopbl CUTHAJIOB Ha OTIEPAIIMOHHBIX yCHUITHTEISIX.

7.2.  OOpa3ser colepaHus 3K3aMEHAIMOHHOTO Owiera (MPU HAIMYHK SK3aMeHa 10
JUCITUATIIINHE)
JloHEeKni rocyJapCTBEHHBIN YHUBEPCUTET
DU3HKO-TEXHUUECKOTO (haKyJIbTeTa
Kadenpa pagrnoduzuku 1 m1HHOKOMMYHUKAIIMOHHBIX TEXHOJIOTHI
IIporpamma Beicuiero obpasoanusi  IIporpamma 6akanaBpuata

HampaBnenue moaroToBku 10.03.01 UudopmanmonHas 6€30MacHOCTb
ITpodwib NoAroTOBKH bezonacHOCTh aBTOMaTH3UPOBAHHBIX CHCTEM
dopma 00yueHust Ounas

Cemectp [TsThIit

Jucuunnuza DNEKTPOHUKA U CXEMOTEXHUKA
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DKk3aMeHaMOHHbIN Omiier Ne 1

=

KackagupoBanue cyMMaTopoB /1Jisl yBEIUUYCHHS Pa3psIHOCTH.
[Ipocrerimmuii 4-pazpsiansiii LIAIL.
3. CxeMbI UHTErpUPOBaHUS U TUPPEPESHIINPOBAHUS HA OTIEPAITMOHHBIX YCUITUTEIISX.

N

VYTBepkIeHO Ha 3aceqaHuH Kadeapbl paaruopu3UKd H HUH(YOKOMMYHHKAIMOHHBIX
TexHoJorui, mpotokoi Ne 14 ot 21.02.2024 r.

3aBenyromuii kadeapoit B.B. [lanuios

DK3aMeHaTop B.B. [Jon6emenkoB

B CJIydac BCIACHUA yqe6Hor0 nponecca € UCIOJb30BAHUEM JJICKTPOHHOI'O 06y‘leHI/IH u
JUCTaHIIMOHHBIX O6pa30BaT€JIbHBIX TGXHOHOFI/Iﬁ, COACPpIKaHNC OouaeTa MOXKET OTJIMYAThCS OT
IMPUBCACHHOI'O.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUAIOT OBYHAIOIIMECA

OOmiast orleHKa 3HaHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE mpoBoauTcs 1o 100-0ammsHON
HIKajle MCXOJsd M3 MaKCUMyMa, NpHBeIeHHOro B Tabiuue Huxke. OpraHu3alllOHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBINOJIHCHWE IOMAIIHHUX 3aJaHWui, aKTUBHOCTb BO BpEMs
MMPOBCACHUA JICKIMOHHBIX MW IIPAKTHYCCKUX 3aHATHHN (y‘-IaCTI/Ie B O6CY)KII€HI/II/I TCKYILICTO M
HpoiiIeHHOr0 MaTepuaia, peleHne 3aa4 1 T.11.).

8.1. Cemectp 1

Howmepa pasnenos Bunsl pabot MaxcimaibHoe
KOJINYECTBO OaJIOB
OpranuzalnoHHO-yueOHas paboTa B ayAUTOPUH 10
1-2 CamocrosTenbHas pabora 20
JlabopaTopHbie pabOThI 40
HUTOT'O 70
3auer 30
OO0muii UTOT 32 CeMecTp 100
8.2. Cewmectp 2
Howmepa pasnenos Bunst pabot MaxcimarsHoe
KOJIM4ECTBO 0assioB
Opranu3annoHHO-yueOHas paboTa B ayIMTOPHH 5
1-2 CaMocTosiTenbHas padoTa 10
JlaGopatopHble paboThI 35
UTOTI'O 50
OKk3aMeH 50
OOt UTOT 32 CEeMecTp 100




CooTtBeTcTBHE 0AJUIOB OIIEHKE

Ornenka 1o naTHOaIbHOM IIKaje
KonnuectBo 0aios "
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auet
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIEHO aTTomo
35-59 FX HE 3a4TCHO

0-34 = HEYJIOBJICTBOPUTEILHO o 3a9Tom0

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLIECCA

VY4eOHbie 3ansTus npooastcs B 4-m kopmyce JonI'Y (r. Joneuk, np. TeaTpanbHslid, 13).
Jlis mpoBenieHUs JEKLMOHHBIX 3aHATHI TpeOyercss ayauTopusi, 000pylOoBaHHAs MEJIOBOH MM
MapKepHOH JTIOCKOW, MyJIbTUMEIUHHBINA TPOSKTOP U dKpaH, HOYTOYK, KOMIUIEKT y4eOHOH MeOenn
JUIl CTyJIEHTOB, paOouee MeCTO IpernojaBaTelis, BbIxod B MHTepHET — NpPOBOAHON WM C
ucnonp3oBanueM Wi-Fi. Jlns mpoBenmeHust 11abopaToOpHBIX 3aHATHIA TpeOyercs ydeOHas
nabopaTopusl, YKOMIUIEKTOBaHHAas: HEOOXOIUMBIM 000PYOBaHUEM.

JUig caMOCTOSITENIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U JJIEKTPOHHBIE PECYPCHI
Hayunoii OubauoTexku yHUBEpCUTETa U IPYTUX IEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX.

[Ipy wW3y4YeHUW JOUCHMIUIMHBI MOTYT TIPUMEHATCS DJIEKTPOHHOE OOydYeHHe |
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

[Ipu ucnonp30BaHUYU JUCTAHIIMOHHOTO 00pa30BaHMsI OCYIIECTBIAETCS TEKYIUN KOHTPOIb
3HaHUN O0ydYarolUXcs Ha OCHOBE TECTUPOBAHMS M IMPOBEPKH PE3yJIbTATOB CAMOCTOSTENbHON
paboTHL.

10. PEKOMEHAYEMAS JINTEPATYPA

10.1. OcHoBHas nuTEpatypa

1. Omamuuit, 0. ®@. AnanoroBas u uudponas snexrponnka : (ITomusrit kypc) / FO. @.
Onapunii, O. II. I'mynkun, A. WU. I'ypos ; Ilox pen. O. II. I'mynkuna. - M. : I'opsuas JIunus-
Tenexom, 2000. - 768 c.

2. IlpsuumnukoB, B. A. Dnexktponuka : Kypc nexmuii / B. A. [IpsHUIIHUKOB. - 2-€ 31, -
CIIO. : Kopona npunr, 2000. - 416 c.

3. Ilerpos, K. C. Pagnomarepuarsl, palnOKOMIIOHEHTHI M 3JIEKTPOHHUKA : [ Yuel. mocodue
JUIsL CTYIGHTOB BY30B 1o HampasieHuto 654200 "Paguorexnuka"] / K. C. Ilerpos. - CII6. u ap. :
ITutep, 2003. - 511 c.

4. Kyuymos, A. . DnekTpoHuKa U CXeMOTEXHHUKa : Yueb. nmocodue A CTYJIEHTOB IO
cnenmansHocT  "Kommbrorep. 0OezomacHocTs" 1 "KommnekcHoe obecrnieueHue WHGOPM.
Oe3omacHocTH aBToMatu3up. cucreM" / A. . Kyaymos. - 2-e u3a. - M. : ['enmmoc APB, 2004. - 335
c.

5. Hosuxkos, 0. B. Beeaenue B mudpoByro cxeMoTexXHUKY : y4eb. mocodbue / FO. B.
Hogukos. - M. : UntepHeT-YH-T HHPOpM. TexHonorui : bunom. Jlab. 3nanwmii, 2007. - 343 c.

6. JlaboparopHbie pabOTHI ITO OCHOBaM IH(PPOBOH CXEMOTEXHHUKH [ DIEKTPOHHBIN pecypc]
: yuebHo-MeToauueckoe mocodue / I'OY BIIO "JloHeukuil HalMOHAJIBHBIN YHHBEpCHUTET" ;
coctrasutenb B. B. JlonGemenkos. - Jlonenk : [JorHY, 2019. - DnexTpoHHbIE TEKCTOBBIE TaHHBIC
(1 daiin).

10.2. domomHuTeIBHAS JUTEPATYPA
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1. DnekTpoTexHUKa U ANEKTpOHUKA : Y4el. mocobue ams By30B / B. B. Kononenko, B. U.
Mumkosu4, B. B. MyxanoB u ap. ; [lox pea. B. B. Kononenxko. - PoctoB u/] : ®enukc, 2004. -
748 c.

2. Crenanenko, M. I1. OCHOBBI MHUKPORJICKTPOHUKH : Yuebd. mocodue it By30B / M.I1.
Crenanenko ; TexH. yH-T. - 2-¢ u3a. - M. : JIa6. ba3. 3uanuii ; CII0. : HeBckuii muanekt, 2001. -
488 c.

3. beictpos, 0. A. DnekTpoHHBIE IIETH 1 MUKPOCXEMOTEXHHKA : Y4el. Ui CTYIACHTOB
By30B / 0. A. Brictpos, U. I'. Muponenko. - M. : Beicur. mik., 2002. - 384 c.

4. Jlexun, C. H. Cxemorexauka OBM : yueb. mocoOue st CTYICHTOB BBICHI. y4eO.
3aBeaenuit / C. H. Jlexun. - Cankr-IlerepOypr : BXB-IletepOypr, 2010. - 661 c.

5. epmunH, B. T. OCHOBBI COBpEMEHHOUW PaJAMONICKTPOHUKHU : yuyeOHOE mocodue s
CTYJICHTOB BhICIIMX yueOHbIX 3aBenenuii / B. T. [lepmuH. - PoctoB-Ha-/lony : ®enukce, 2009. -
541 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Dy1eKTPpOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «JloH ' V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JIOCTYIA: CBOOOAHBIN. — TEKCT: 371eKTPOHHBIM.
2. DJiekTpoHHbI Katajsor Hayunoii 6ubGmmoreku [lonl'Y: pasmen caiita / Hb

Joul'Y. — Tekcr: anexrponnsiii / DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenusi: 01.09.2023). — Pexum gocTyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTBI
— 11 monbk3oBareneit JoHl'Y.

3. DaexTponHblii apxuB JlouI'Y: pa3gen caiita/ Hb JIon['Y. — TekcT: 2MeKTpOHHBIN
// OBC Houl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JIOCTYTIa: CBOOO/THBIN.

12. [TPOI'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnopaTtuBHas auuensus oY Ne 46484614)

2. Microsoft Office (koprmopatusHast numen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark st BeICIINX y4eOHBIX
3aBe/IeHNN )

4. Awnrtuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuen3zuun GPL, Apache,
BSD ny1s1 cB0601HOTO TIPOrPaMMHOTO OOECTICUEHUS).
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