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1. IEJIM OCBOEHMS JUCIHUILIMHBI (MOLYJIST)

1.1 HO)IFOTOBK& CTYACHTOB K PCUICHUIO 3a/ia4, CBA3aHHBIX C HpOCKTHOﬁ, Hay‘lHO-HCCJ'IC)IOBaTeI[LCKOﬁ U IPOU3BOACTBEHHO-
TEXHOJIOTHYESCKOM JCATCIbHOCTBIO B obactu CO31aHuA U IIPUMCHCHUSA l'IpI/I60p0B TBep,[[OTCJ'IbHOﬁ 3JICKTPOHHKH.

1.2|3apaun JUCHMILUIMHBI:

1.3|- u3yuenue puszuku paboTsl TPUOOPOB TBEPAOTEIHHOMN IJICKTPOHUKH;

1.4]- HU3YyUCHUC (byHKLII/IOHaJ'ILHBIX BO3MOKHOCTEH U CXEMHBIX HpI/IMeHeHI/Iﬁ l'IpI/I60pOB TBGp)IOTeHLHOﬁ OJICKTPOHUKH,

1.5]- H3YUCHUC METOJ0B IMTPOCKTUPOBAHUS HpI/I60p0B TBCpZ[OTeJ'ILHOﬁ OJICKTPOHHKH;

1.6]- nmonyyeHne HaBBIKOB HAYYHO-UCCIIEA0BATENLCKOM U HH)XEHEPHON padoThI.

2. MECTO JUCHUATIIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Huxn (pazgen) OIT: |Bl .B

2.1|TpeGoBaHus Kk NpeJBaAPUTE/ILHOI NIOArOTOBKE 00y4Yalolerocs:

2.1.1 HaHHaH JUCHUIITIMHA 6a3preTcs[ Ha 3HaHUAX, MOJTYUCHHBIX IPHU U3YYCHUU CICAYIOIUX JUCHUTIUINH yLIGGHOFO IJiaHa:

"Matemartuka", "®@usuxa", "[udposas 06paboTKa CUTHAIOB B AJICKTPOHHBIX YCTPOHCTBaX".

2.1.2| 1o Hayasa u3ydeHus: ydeOHOM AUCIUILUIMHBI 00y4aloyecs 1OKHBI:

2.1.3|3HaTh: 00IIKE pa3/ieibl BHICIICH MaTeMAaTHKH (IU(pPepeHIIMATEHOE U HHTETPATbHOE UCUHCIICHHUE), pa3/Ielibl (PHU3UKU
(MexaHuKa, 3JIEeKTPUYECTBO U MarHeTU3M, aToMHas pusuka, MosiekyssipHas ¢usuka). [Ipeanonaraercs, 4To cTyIeHTaMU
paHee YCBOSHBI SHEPreTUUECKHE TUarpaMMbl METAIIIOB, TIOIYIPOBOJHUKOB U TUIIEKTPUKOB, MOHATHS TUGDy3un 1
MOABMYKHOCTH HOCHUTENEH ToKa, TP PY3HOHHOTO U APEH(POBOro TOKOB, MEXaHU3MbI TeHEPAIIMH U PEKOMOUHAIIN
MTOJIBM>KHBIX HOCHTENEH 3apsia B MOJTYNPOBOAHUKAX, PYHKIIMH pacrpeesieHHs 110 SHEPT UM MOJIBUXKHBIX HOCHTENIEH TOKa B
MOJTYNPOBOJHUKAX U MeTajlaX, ypaBHeHus [IyaccoHa n HenpepbhIBHOCTH, 3aKOHBI KupXxroda uist 3JIeKTpu4ecKuX 1emnei,
MIePEXO/IHbIE MPOLIECCHI B 3JEKTPUYECKUX LIETIX;

2.1.4|yMeTb: IPUMEHATh Ha IIPAKTHUKE OCHOBHbIE IPUEMBI U IIPOrPAMMHBIE CPECTBA 00PAOOTKU U IIPEICTABICHHS IaHHBIX B
COOTBETCTBMU C 3a/1a4eil HCCIEN0BAHUS XapaKTEPUCTHK U TapaMETPOB IPHOOPOB TBEPAOTENILHOM JIEKTPOHUKH;

2.1.5 BJIaICTh: Ha4YaJIbHBIMH HaBbIKaMH 3KCIICPUMEHTAJIbHOI'O UCCIICAOBAHU NAapaMETPOB U XapaKTCPUCTUK l'lpI/I60p0B
TBepHOTGHBHOfI OJICKTPOHUKH.

22| Iucuunuabl (MOY/IN) U MPAKTHKH, 1JIS1 KOTOPBIX OCBOEHHE TAHHOMH THCHUIUINHBI (MOIYJIs1) HEO0X0AMMO KaK
npejLIecTBYyOLIee:

2.2.1|IIpon3BoCTBEHHAs [IPAKTHKA

2.2.2|CxeMOTeXHHUKa MUKPOAJIEKTPOHHBIX YCTPOKCTB

2.2.3| TeruioBble NPOLECCH! B AIEKTPOHUKE

2.2.4)O1eMEHTBI 3JEKTPOHHON TEXHUKU

2.2.5|KoHcTpynpoBaHue MUKPO- 1 HAHOCHCTEM

2.2.6| MuKpoCcXeMOTEeXHUKA

2.2.7|HayuHo-uccaenoBaTenbeKkas IpakTHKa

2.2.8| CoBpemeHHbIEe HH()OPMAIIMOHHBIE TEXHOJIOTUH B MUKPO- 1 HAHOCUCTEMHON TEXHUKE

2.2.9|CoBpeMeHHbIe TBEPAOTENbHbIE JATYUKU

2.2.10|Pusnka HAaHOCUCTEM

2.2.11|2neKTpoHHBIE U HOHHBIE IPUOOPHI

2.2.12|BbInosHEHUE | 3alIUTa BHITYCKHOH KBAIH(HKAIIMOHHON PaOOThI

2.2.13|HeynopsaodeHHble MOTYIPOBOIHUKU

2.2.14|OnTORNEKTPOHNKA ¥ KBAHTOBASI ONITHKA

2.2.15|1IpepnunnoMHast npakTUKa

2.2.16|1Ipou3BoACTBEHHAS IPAKTUKA

2.2.17| DyHKIMOHAIBHBIE Y37IbI 3JIEKTPOHHBIX YCTPOUCTB

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS IMCIMTIINHBI
(MOJLYJIST)

ITIK-1: CnocoGeH cTpouTh (hu3uyeckue 1 MaTeMaTH4yeckue MoJe/ i NpUOOPoOB, cXeM, YCTPOICTB M YCTAHOBOK 3J1eKTPOHUKH U
HAHO3JIEKTPOHMKH PA3JIUYHOr0 GyHKIMOHAILHOI0 Ha3HAYEHNs, HCII0Jb30BATh CTAHAPTHBIE IPOIPAMMHBIE CPeICTBA UX
KOMIILIOTEPHOI'0 MOJeJIMPOBAHUS M NIPOBOAUTL AHAJIU3 Pe3y/IbTATOB

ITK-1.1. IIpoBoauT Moae/IMpOBaHHe U UCCJIEI0BAHNS (PYHKIHOHAILHBIX, CTATHYECKUX, JUHAMMYECKUX, BpeMeHHBbIX,
YACTOTHBIX XapaKTEPUCTUK NPHOOPOB, cXeM, YCTPOICTB M YCTAHOBOK 3/1eKTPOHUKHU U HAHO3/IEKTPOHUKH Pa3JIMYHOro
(PYHKIMOHAILHOIO HA3HAYEHUS




3HaTh

OCHOBHBIE CITOCOOBI IPEOOPA30BAHMUS CUTHAJTIOB M TIPHHITUITBI IOCTPOCHUS YCTPOUCTB TBEPAOTEIBHON IIEKTPOHUKH, PEATH3YIOIIHX
9TH CIIOCOOBI.

YMmers

WCCIEI0BATh M KCIUTYaTUPOBATh OCHOBHBIC THITHI TBEPOTEIBHBIX MPUOOPOB.

Baagern

OCHOBHBIMH TIOIXOJIAMU K METO/IaM pa3pabOTKH YCTPONUCTB TBEPAOTEIBHOM JICKTPOHUKH Pa3IMYHOrO HA3HAYCHHSI.

IIK-2: CnnocodeH aHAIU3UPOBATH, CHCTEMATH3UPOBATHL M 000011aTH Pe3yJIbTAThl HCC/1eJ0BAHMI IPHOOPOB, CXeM, YCTPOICTB U
YCTAHOBOK JIEKTPOHUKHU U HAHOYJIEKTPOHUKHU Pa3JIMYHOI0 (PYHKIUOHAIBLHOI0 HA3HAYECHUS

IIK-2.1. AHajuM3upyeT HAY4YHbIe JaHHbIE, Pe3y/bTAThI IKCIIEPHMEHTOB M HAO/II0/1eHU I

3HaTh

OCHOBHBI€ MTPUHIMIIBI TIOCTPOSHUST MOZEIICH MPOIIECCOB, CXEM M YCTPOHCTB TBEPAOTEIHHOMN 3JIEKTPOHUKH U POrpaMMHbIE
MIPOAYKTHI, 00ECIeYNBAIOIINE KOMIIBIOTEPHYIO PEATU3AIMIO STUX IPUHIIUIIOB.

YMmers

BBIOMPATH ONTUMAJIbHBIE MOJIEH PEUICHUS] KOHKPETHBIX 3a/1a4.

Baagern

METO/IaMH pELIeHHUs KOHKPETHBIX 3a/1a4.

IIK-2.2. CucremaTu3upyer 1 000011aeT pe3yIbTaThl HCCJIEA0BAHUI IPHOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3JIEKTPOHUKHU U
HAHOYVIEKTPOHUKH PA3IMIHOro GyHKIHMOHAIBLHOI0 Ha3HAYEHNS, MPE/ICTABIIsIeT MAaTePHAJIBI B BHAE HAYYHBIX OTYETOB,
nyoIMKaluii, npe3eHTanui

3HaTh

croco0bl aHaJIM3a U CUCTEMATU3alluK PE3YJIbTaTOB UCCIIEOBaHUI, (POPMBI HX MPEICTABIICHHS.

YMmers

BBIOMPATH ONTUMAJIbHBIE, TPOPECCHOHAIBHO OPUEHTUPOBAHHBIE CIIOCOOBI MPEICTaBICHUS HHPOPMAIHH.

Baapern

HaBbIKAMH Pa0OTHI C COBPEMEHHON M3MEPHUTENBHON U BBIYMCIUTEIBHOW TEXHUKOH P pacyeTe U aHAIN3€e dJIEKTPUYECKUX LETeH,
3JIEMEHTaMH KOTOPBIX SIBJISIOTCS TBEPAOTEIbHBIE TPUOOPBHI.

B pe3yabrare ocBOeHUs TUCHMILIUHBI (MOLYJIS) 00Y4AIOUIUICH 10JKEH

3.1|3narn:

3.1.1|BonbT-aMnepHbIC XapaKTEPUCTHKH TBEPIOTEIBHBIX MPUOOPOB; OCHOBHBIE METOIbI U3MEPEHUSI DICKTPHICCKUX
XapaKTePUCTHK TBEPIOTEIBHBIX MPUOOPOB; OCHOBHBIC MOIXO/IbI K MOCTPOCHUIO (PU3NYECKUX U MATEMATHUECKUX MOIeTIeH
TBEPAOTENBHBIX PUOOPOB U CXEM Ha UX OCHOBE; METOJMKH pacyuera v IMPOSKTUPOBAHUSI IPUOOPOB TBEPAOTEIHHOM
JNIEKTPOHHKH.

3.2|Ymern:

3.2.1|ucnonas30BaTh BOJIbT-aMIICPHBIC XapaKTCPUCTUKU TBEPAOTCIIbHBIX l'lpI/I60p0B JUIA pacdye€Ta U aHaJIM3a 3JICKTPUICCKUX L(el'[eﬁ;
HCIIOJIB30BaTh COBPEMCHHYIO USMEPUTCIIbHYIO Y BBIYUCIIUTCIIbHYIO TEXHUKY ITPU paCYC€TEC U aHAJIN3EC DJICKTPUICCKUX Hel'[efl,
CoAcCpIKaAIIUX TBEPAOTCIIbHBIC l'IpI/I60pr; HCIIOJIB30BAaTh CTAHAAPTHBIC IMTPOTPAMMHBIC CPEACTBA KOMIIBIOTCPHOI'O
MOACINPOBAHUSA TBEPAOTCIbHBIX l'IpI/I60pOB 1 CXEM Ha UX OCHOBE; MCII0JIb30BATh MAKCTHI MPOrpaMm JJjisl pacye€ta u
MIPOCKTUPOBAHUA l'[pI/I60pOB TBepI[OTeJ'II;HOﬁ 3JICKTPOHUKH.

3.3|Baagern:

3.3.1 COBPEMCHHBIMU MMAKETaMH IIPOIrpaMM pacucTa 3JICKTPUICCKUX HCHCI‘/’I, coAcpKaliuX TBEPAOTCIIbHbIC l'IpI/I60pI>I; HaBbIKaMU
pa6OTI)I C COBpGMeHHOﬁ H3M€pHTCJ’IbHOfI U BBIYMCIIUTEILHON TEXHUKON Py pacye€Te U aHAJIN3€C DJICKTPHUICCKUX uerleﬁ,
CoAcCpIKaAIIUX TBEPAOTCIIbHBIC l'IpI/I60pr; OCHOBHBIMH CIIOCOOAMHU KOMIIBIOTCPHOI'O MOACINPOBAHUA; TPAKTHICCKUMHU
HaBbIKaMH pa6OTI)I C IMaKk€TaMu IporpamMm Uit pacucTa U NpOCKTUPOBAHU l'IpI/I60p0B TBep,Z[OTeJ'II)HOI‘/II 3JICKTPOHHKH.

4. CTPYKTYPA U COJEPKAHME IMCOUILINHBI (MOIYJIST)

Kon HaumenoBanmue pa3jienoB u Tem /Buj 3ansatusi/| Cemectp / | HacoB | Komneren- | Jlutepatypa ®opma
3aHATHSA Kvne 1070 KOHTDOJISI
Pazpea 1.
1.1 Beenenne. OCHOBHBIE CBEJICHUS 10 (PUIUKE 5 0
HOJTyPOBOAHKUKOB /Tema/




1.2 DHepreTUUeCcKUe 30Hbl B METalIe, IUIIIEKTPHKE, 6 K-1.1-3 JI1.1J11.2 DK3aMeH
MOJTYIPOBOJHUKE. | eHepanus NOJABUKHBIX HK 1.1-yY JI1.3J11.4
HOCHUTEIEH 3apsizia B ONYIPOBOJHHUKAX IK-1.1-B  [JI1.5 JI1.6J12.1
(coOCTBEHHOM, JIEKTPOHHOM, JILIPOYHOM ). [K-2.1-3 JI2.2J12.3
PexomOuHaIMs OABMKHBIX HOCUTENEH TOKA B [K-2.1-Y |J12.4]J13.1 JI3.2
MOJIYNPOBOJHUKAX: 30Ha-30Ha, 30Ha-IIPUMECH, I1IK-2.1-B 213233
M3TydaTelbHas, Oe3bI3aydaTenbHast, IpsMble 1 [1K-2.2-3
HenpsiMbIe TTEPEX0bl, PEKOMOUHAIIHUS Ha [K-2.2-Y
noBepxHOCTH. COOTHOILICHHE MEXKIY [1IK-2.2-B
KOHIICHTPALMIMU HOCUTENIEH B OIYIPOBOJHUKAX B
PaBHOBECHBIX yCI0BHAX. HepaBHOBECHBIE HOCUTENH
B IOJIyIIPOBOJIHUKAX, IOHATHS BPEMEHH XKU3HU
Hocurenel ¥ 11 dy3noHHOM AIMHBL, 3aBUCUMOCTD
BPEMEHU KHU3HU OT KOHLEHTPALUU IIpUMecei U
nedexToB, Temieparypbl. CTaTUCTUKA [TOJBHKHBIX
HOCHTEIEH 3apsiia B IOTYIPOBOIHUKAX: (YHKIIHS
Depmu, GyHKIMS IIIOTHOCTH COCTOSIHUH,
pacnpeeseHue 3JIeKTPOHOB U ABIPOK 110 SHEPTUSIM B
COOCTBEHHOM U NIPUMECHBIX IONYIIPOBOHUKAX,
nosnokeHue ypoBHs OepMu B COOCTBEHHOM U
IIPUMECHBIX ITOJIYIPOBOJHUKAX, BHIPOXKICHHBIE
NONYNPOBOAHUKY. TemnepaTypHas 3aBUCUMOCTb
KOHIICHTPAIlUU HOCUTENEH B COOCTBEHHOM U
IIPUMECHBIX [TOJIYNPOBOTHUKAX. TOKHU, CBI3aHHBIE C
JIBIDKEHUEM HOCUTENEN B IONYNPOBOAHUKAX:

IipeiidoBbIii TOK, MOHATUE NOABUKHOCTH,
MEXAHU3MBbI PacCesHUs HOCUTENEH B CIadbIX U
CHJIBHBIX MOJISX, IPOBOJUMOCTD U €€ 3aBUCUMOCTb
OT TemInepaTypsl, 11 Qy3HOHHBIH TOK.

/Jlex/

1.3 Hpeiicdosslii Tokx. [ToaBMXHOCTE HOCUTENEH. 12 IK-1.1-3 JI1.1J11.2 OK3aMeH
Mexanu3msl paccesHus. J{uddy3noHHBIH TOK. IK-1.1-¥ JI1.3J11.4
Vi3yueHue koHcnekTa jekuuit. /Cp/ IK-1.1-B  [J11.5 JI1.6J12.1

IK-2.1-3 J12.2J12.3
[K-2.1-Y |J12.4]J13.1 JI3.2
I1K-2.1-B 213233
I1K-2.2-3

[1K-2.2-¥

I1K-2.2-B

1.4 OnekTpryeckue nepexomnl /Tema/ 0

1.5 Bunp! anexrpuueckux nepexonos. dusuxa 4 IK-1.1-3 JI1.1J11.2 DK3aMeH
oOpa3oBaHus p-n-niepexoa. BeIBoI BIpaskeHHs 115t [K-1.1-y JI1.3J11.4
KOHTAKTHOM Pa3sHOCTH MOTEHIUAJIOB. IK-1.1-B  [JI1.5 JI1.6J12.1
Pacnipenenenre Hanps>KEHHOCTH 3JIEKTPUYECKOTO [K-2.1-3 JI2.2J12.3
noss 1 norennumana B OI13. nuna OI13. KoHtakr [K-2.1-Y [J12.4J13.1 JI3.2
MeTaJjIa C MOMYIPOBOIHUKOM. Mieann3npoBaHHbIN [1IK-2.1-B 3122 33
BBINPSMIISIOILUH IEPEX0 METAIII-I10IYIPOBOAHUK. I1K-2.2-3
Brimpsamiisttonyid nepexos MeTauI-IIoJIyIIpOBOAHUK [1K-2.2-¥
n-Tuna. BempsaMistoniuiil nepexon MeTasm- [1IK-2.2-B

HOJTYIPOBOAHUK p-TUna. OMuyecKue
(HeBBIIPAMILSIIOLINE) IIEPEXOIBI METAILI-
HOJYNIPOBOAHUK. I'eTeponepexosl.
Knaccudukanus rereponepexoaos.
DHepreTUYECKUe JUarpaMMbl T€TEPONEPEX0I0B.
O ekt 0mHOCTOPOHHEH HHIKEKIUH B
reTeporepexonax.

/JTex/




1.6 DHepreTUYECKUE 30HHbIE IUarpaMMbl 10 K-1.1-3 JI1.1J11.2 DK3aMeH
COOCTBEHHOI'0 U IPUMECHOT'O NTOJYIPOBOTHUKOB. HK 1.1-y JI1.3J11.4
Juddy3nonnsiii u npeiioBbIi TOKH. IK-1.1-B  {JI1.5 JI1.6J12.1
I'eTeponepexonbl. DHEPreTUYECKUE IUArPAMMBbL IK-2.1-3 J12.2J12.3
rereporepexonoB. OMuueckue nepexobl MeTa- [K-2.1-Y |J12.4J13.1 JI3.2
MOIYNPOBOJHUK. M3ydeHne KOHCIEKTa JEKIUH. I1IK-2.1-B 213233
/Cp/ I1K-2.2-3

[K-2.2-Y
I1K-2.2-B

1.7 DHepreTUUecKre 30HHbIE JUarpaMMbl p-n 2 IK-1.1-3 JIT.1J11.2 OKk3aMeH

nepexona. /Ip/ IK-1.1-Y JI1.3J11.4
IK-1.1-B  {JI1.5 JI1.6J12.1
IK-2.1-3 J12.2J12.3
[K-2.1-Y |J12.4J13.1 JI3.2
I1K-2.1-B 213233
I1K-2.2-3
[K-2.2-¥
I1K-2.2-B

1.8 IMonynpoBogHUKOBEIE 106! /Tema/ 0

1.9 CtpykTypa aAuona, 0003HaueHHE B JIEKTPHUYECKUX 6 K-1.1-3 JIT.1J11.2 Ok3aMeH
cxemax, MapkupoBka. MeannzupoBaHHas BOIbT- HK 1.1-y JI1.3J11.4
aMIIEpHasl XapaKTEPUCTHKA MTOIYITPOBOJHHUKOBOIO IK-1.1-B  {JI1.5 JI1.6J12.1
JoJ1a ¢ TOJICTOH (LIMPOKOit) 6a30ii B pexumMe IK-2.1-3 J12.2J12.3
MaJIbIX TOKOB (BBIBOJ BhIpakeHHs1 BAX Ha ocHOBe [K-2.1-Y |J12.4J13.1 JI3.2
COOTHOIIEHHS IOTOKOB OCHOBHBIX U HEOCHOBHBIX I1IK-2.1-B 213233
Hocureneit). BeiBon BAX nuona ¢ Toncroi uinu I1K-2.2-3
TOHKOH 0a30i Ha OCHOBE YpaBHEHUS [K-2.2-¥
HENPEPBIBHOCTU B PEIKUME MAJIBIX TOKOB VIS I1IK-2.2-B
CIIy4aeB TOHKOH U TOJICTOW 0a3bl. PeanbHast BOJNBT-
aMIIepHasl XapaKTepUCTHKA 110 Ha IPsIMOH
BETBU C y4ETOM PEKOMOMHAIIMY HOCUTENEH 3apsiia
B OII3, BBICOKOTO YPOBHSI MHXKEKIUH (BapHaHTHI
JUIs TOJICTON M TOHKOM 0a3bl), CONPOTHBIIEHUS
6a3bl. OOpaTHasi BETBb peasibHOM BOJIbT-aMIIEPHOM
XapakTepucTHku nuozaa. Tok reHepanuu. Tok,

CBSI3aHHBIN ¢ MHBEpPCUEH THIIA TPOBOAUMOCTH
BOJIM3M IPaHULIbI KPEMHHUH-OKUCH KPEMHHS.
ITpo6oii p-n nepexona (ToHKas, ToncTast 6a3a):
JIaBUHHBIN, TyHENbHBIH, TeIoBoi. bapbepHast
eMKocTh nuoza. JJuddy3noHHas eMKOCTb AUOJA.
MainocursanbHast 5KBUBaJIEHTHAsI CXeMa JIU0Ja.
DKBUBAJICHTHAS CXE€Ma AUO0Ja B PeKUME OOIBLIOro
curHana. [lepexoHble NPOLECCH B UOJE.
YacToTHas xapakTepucTuka nuoaa. Koncrpykuuu
[IOJTYTIPOBOAHUKOBBIX AM0J0B. O YHKIIMOHAILHbIE
BO3MOKHOCTH [OTYIPOBOJHUKOBBIX TUOJIOB!
BBINPSIMUTEIY, BapUKAIbl, CTAOMIUTPOHBI,
CBETOUO/IbI, POTOINONBI, TYHHEIbHBIE TUOMBL.
ITpumepsl cxem npuMeHeHus. /JIex/

1.10 HccnenoBaHue cTaTUUECKUX XapaKTEPUCTHK 8 IK-1.1-3 JIT.1J11.2 DK3aMeH,0TyeT
TEPMAHUEBBIX U KDEMHUEBBIX JIMOJI0B ITPU PAa3HBIX IK-1.1-¥ JI1.3J11.4 1o
TeMIlepaTypax U 3aBUCUMOCTH 0apbepHON EMKOCTH IIK-1.1-B  [JI1.5 JI1.6J12.1| naGopaTopHOi
Jona oT HamnpsbkeHus. VccnenoBanue IK-2.1-3 J12.2J12.3 pabote
[IEPEXOAHBIX IPOLIECCOB B IMOMAX, YACTOTHOM [K-2.1-Y |J12.4J13.1 JI3.2
XapaKTEPUCTUKH BBINPAMIICHHS, SIBJICHUS I1IK-2.1-B 213233
3JIEKTPUYECKOro IIPOo0O0s U ero MpUMEHEHHUs B [1K-2.2-3
cTabuin3aTope HanpsHKEHUS. [K-2.2-Y
/J1ab/ I1K-2.2-B




1.11 Pacuer anexTpuyeckoil nenu, comepaliei 2 K-1.1-3 JI1.1J11.2 OK3aMeH
HOJTYIPOBOAHUKOBEIN striox. /TIp/ HK 1.1-y JI1.3J11.4
IK-1.1-B  [JI1.5 JI1.6J12.1
IK-2.1-3 J12.2 J12.3
IK-2.1-Y |J12.4J13.1 J13.2
I1K-2.1-B 312233
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B
1.12 ITpo6oii p-n-nepexona: JaBUHHbIH, TYHHEIbHbIH, 12,3 IK-1.1-3 JI1.1J11.2 OK3aMeH
Ters10Boi. bapbepHas eMKOCTb quoza. IK-1.1-¥ JI1.3J11.4
Juddysnonnas emrocts auona. Ilepexonnsie [K-1.1-B  |JI1.5 JI1.6J12.1
IpoLecchl B Anoje. YacToTHas XapaKTepUCTHKa IK-2.1-3 J12.2J12.3
nuopa. M3yyenue koncnekra sekuuii. [loaroroska [IK-2.1-Y [J12.4J13.1 JI3.2
k JIP. ITogroToBka k cnaue JIP, opopmieHue I1IK-2.1-B 213233
oruera. /Cp/ I1K-2.2-3
IK-2.2-¥Y
I1K-2.2-B
1.13 Bunonspasie Tpan3uctopsl /Tema/ 0




1.14

CtpykTypa, 0003Ha4Y€HHE B FIEKTPHUUECKHX CXEMaX,
MapKHpoBKa. [IpHHIMIT NEHCTBUS TPaH3UCTOPA,
9HEPreTUYECKUE TUarpaMMel. Pacripenenenue
TOKOB B TPaH3UCTOpE. PeXXUMEBI pabOTHI
TpaH3ucTOpa. Pacnpenenenue KOHIEHTpaLUi
HOCHTEINeH Toka B 6aze. YpaBHEHHE TOKa
KoJulekTopa (BeIBOT). CTaTHYEeCKuii
(uHTerpanbHbli) U quddepeHanbHBIN
(mHAMIYecKHiT) K03 (DHUIHEHTH Tepeiaun TOKa
IMUTTEPA, KOIPPUIMEHTHI HHXEKIINH, IEPEHOCA,
YMHOKEHHS (BBIBOIT). 3aBUCUMOCTh KO3 duIreHTa
Hepesiadyl OT TOKAa IMUTTEPA, TEMIIEPATYPBL.
WuBepcHbI K03GhGULUEHT ITepeauy TOKa.
BrITeCHEHHE TOKA K KPAK0 SMUTTEPHOIO ITEPEeX0/ia.
CxeMBI BKJIIOUCHUSI TPAH3UCTOPOB. BxomHas
CTaTHUYeCKas XapaKTePUCTHKA B CXeMe C o0mIeit
6a3oii: apdext Dpiau, 3aBUCUMOCTB OT
KOJJICKTOPHOT'O HATIPSDKCHHMS, TEMITEPaTypBI.
BbIxozHast XapaKkTepuCTHKa B cXeMe ¢ o011eit 6a30i:
pacnpeze/eHIe KOHIICHTPAui HEOCHOBHBIX
HOCHTENeH B 6a3e MpU Pa3IMYHBIX HANPSHKCHUSX Ha
KOJJIGKTOpE, 3aBHCHMOCTb OT TEMIIEPATYPHI.
Ycunenre HanpspKeHus B cxeMe ¢ o01eit 6a3oit Ha
HpUMepe YCHIUTENS ¢ aKTHBHOH HAarpy3KOH.
I'padiyeckast HILTIOCTPALMs YCHIICHHS OOJIBILIOTO U
Majioro curtana. CTaTH4eCKnue XapaKTepHCTHKHU B
cxeMme ¢ o0IuM 3MUTTepoM. BxonHas
XapaKTePUCTHKA: 3aBUCHMOCTh OT HATIPSHKCHUS
KOJJIGKTOP-IMHUTTEP, TeMITepaTypsl. BeixoqHas
XapaKTepUCTHKA: O0BSICHCHHUE XO0/1a U 3aBUCUMOCTH
OT TeMIIePaTyphl. Y CHICHHE HANPSDKCHHS M TOKA B
cxeMe ¢ OOIIMM SMUTTEPOM Ha MPUMEPE YCHITHTEIIS
C aKTUBHOM Harpyskoil. YactoTHsle
XapaKTEePUCTHKH TPaH3UCTOpa: (PH3HYCCKUE
HPUYHHBI, OIPEACISIONINE HHEPIIHOHHOCTh
TPaH3HMCTOPA, 3aBUCHMOCTb KOI(PHUIMCHTA
repeiayy ToKa OT YaCTOThI B cxeMe ¢ o0uield 6a3oii,
B cxeMe ¢ 00muM smurTepoM. CrocoOsl 3a1anus
paboueii TOYKU TPAH3UCTOPA MPU YCHIICHHUH MaJIOro
curHana. Pabora OunosspHOro TpaHsucropa B
KIIIoueBbIX cxeMax. Obnactu 6e30macHoi paboThl
OMIIOJSIPHOTO TPAH3UCTOPA: HEPEPBIBHBIN 1
MMITYJIBCHBII PEKUM, (DU3HYECKUE OTPAHIMICHHUS 110
TeMIIepaType, MOIIHOCTH, HAIPSHKCHUSM Ha
anektpoaax. I[poboii TpaH3ucTOpa: TEII0BOK

po0 O, SNEKTPHUUECKUI MPOOOH, TPOKOII.
Jpeiidobie TpanzucTopsl. bunonspHsie
TPAH3HUCTOPHI HA OCHOBE TeTEPOIEPEXO/IOB!
TPAH3HUCTOP C ITUPOKO30HHBIM IMUTTEPOM,
BapU30HHBIHA TpaH3ucTop. Knaccudpukarms
TPAH3HMCTOPOB TI0 MOITHOCTH M YacToTe. Monenn
OUIIOJISIPHBIX TPAH3HCTOPOB. MeTOoIbI
(OpMHPOBaHHUS U OCHOBHBIC THITHI TPAH3UCTOPHBIX
CTpyKTyp. KOHCTPYKTHBHO-TEXHOJIOTHYECKIE
0COOEHHOCTU MOIIHBIX TPaH3UCTOPOB. /JIeK/

10

K-1.
HK 1.
IK-1.
IK-2.1-3
[K-2.1-¥
I1K-2.1-B
I1K-2.2-3
[K-2.2-Y
I1IK-2.2-B

1-3
1-y
1-B

JI1.1J11.2
J1.3J11.4
JI1.5 JI1.6J12.1
J12.2 J12.3
J12.4J13.1 J13.2
312233

DK3aMeH

1.15

VccnenoBaHue CTAaTHYECKUX BOJIBT-aMIIEPHBIX
XapaKTEePUCTHK TPAH3KUCTOPA U €r'0 YaCTOTHOM
XapaKTEepUCTHKU B cxeMe ¢ o01eil 6a30ii u B cxeme
C OOLIMM IMHUTTEPOM; HCCIIEIOBaHHUE PAOOTHI
OMIIOJSIPHOTO TPAH3UCTOPA B YCHIINTEIBHON U
KJIIOYEBBIX cxemax. /J1ab/

12

IK-1.1-3
IK-1.1-¥
IIK-1.1-B
IK-2.1-3
IK-2.1-¥
I1K-2.1-B
I1K-2.2-3
[K-2.2-¥
I1IK-2.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5 JI1.6J12.1
J12.2 J12.3
J12.4J13.1 J13.2
312233

DK3aMeH, OTYEeT
o
J1a00paTOpHOM
pabore




1.16 IIpoexTupoBaHue GUIIONAPHOTO TPAHZUCTOPA. 10 K-1.1-3 JI1.1J11.2 OK3aMeH
Wzyuenue xoncnekra nekuui. [lonroroska x JIP. HK 1.1-y JI1.3J11.4
IToaroroBka k cnaue JIP, obopmieHue oTuera. [K-1.1-B  |JI1.5 JI1.6J12.1
/Cp/ IK-2.1-3 J12.2 J12.3
[K-2.1-y |J12.4J13.1 J13.2
I1K-2.1-B 312233
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B
1.17 Pacuer anexTpuyeckoil nenu, comepsaliei 2 IK-1.1-3 JI1.1J11.2 OK3aMeH
ounomspHsli Tpansuctop. /Ip/ IK-1.1-¥ JI1.3J11.4
IK-1.1-B  |JI1.5 JI1.6J12.1
IK-2.1-3 J12.2 J12.3
[K-2.1-yY |J12.4J13.1 J13.2
I1K-2.1-B 312233
I1K-2.2-3
IK-2.2-¥Y
I1K-2.2-B
1.18 ITonessie Tpanzucropsl, IGBT-Tpan3ucTopst 0

/Tema/




1.19

TpaH3UCTOPBI C YIPABIAIOIIUM P-Nl HEPEXOOM:
BUZBI CTPYKTYP U IPUHLUI pabOThI, BHIBOA
BBIPaXKEHUs IJIs1 HANIPSDKEHUsI OTCEUKU. Brusuue
HaINpsDKEHUSI Ha CTOKE Ha IPOLECCH] B KaHAJIE:
SIBJICHUE CMBIKAHUS I1IEPEXO/I0B, paclpeielieHue
[IOTEHIMAILHON SHEPTUHU 3JIEKTPOHA B KaHAJIE,
HAaCBILIEHNE TOKA CTOKA C POCTOM HaIPsDKEHUS Ha
CTOKE. BBIXOHAsl XapaKTepUCTHKA M10JIEBOr0
TPaH3UCTOPA C YIPABJISAIOIINM [IEPEXOIOM.
IlepexonHast (CTOK-3aTBOpPHAs) XapaKTEPUCTHKA,
3aBUCUMOCTb OT TeMIlepatypbl. Pabouune
napaMeTphl IOJIEBBIX TPAH3UCTOPOB. IHEpLIOHHbIE
cBoOlicTBa: pru3nUecKue MEXaHU3MBbI, YACTOTHAS
XapaKTEPHCTHKA B CXEME C OOIIUM HCTOKOM.
Jlpyrue Tunsl MoieBbIX TPAaH3UCTOPOB C
YIIPaBJISIOLUIMM NIEPEXOA0M: TPAH3UCTOPHI C
YIIPaBJISIOLIMM NIEPEXOAOM METalll-
MOJIYNIPOBOAHUK HA OCHOBE apCEHUA rajlys,
TPaH3UCTOPBI C FETEPOCTPYKTYPOil (Ha IByMEPHOM
JIEKTPOHHOM T'a3e), MOLIHBIE N10JIEBbIE
TPAH3UCTOPBI CO CTATUUECKON MHIYKIIUEH.
IToneBble TpaH3UCTOPBI C U30IUPOBAHHBIM
3atBopoM. CTpyKTypa, 0003HaYeHHE B
UIEKTPUYECKUX CXEMaX, MapKupoBKa. [leficTBue
JIEKTPUYECKOTO IOJISI HA CTPYKTYPY
SHEPreTUUECKUX 30H B CTPYKTYpE METalll-
JBNIEKTpUK-TIonynpoBoaHuk (M/II-ctpykrype).
OHepretuueckue quarpaMmsl M/TI-cTpykTyphl B
pexumMax oborameHust, 00eJHeHUs] 1 HHBEPCHUM.
Ocobennoctu peanbHbIx MII-cTpyKTYp.
CTpyKTypa ¥ IPUHLUI PaOOThI OJNEBBIX
TPaH3UCTOPOB C UHIYLIUPOBAHHBIM KaHAIOM.
CraTuyeckue XapakTepuCTUKU. HepIoHHbIe
cBoricTBa. CTpyKTypa ¥ MPUHLUI PabOThI OJIEBBIX
TPaH3UCTOPOB C BCTPOECHHBIM KaHAJIOM.
CraTuyeckue XapakTepuCcTUKH. HepIoHHbIe
CBOIICTBA MOJEBBIX TPaH3UCTOPOB. CIIOCOOBI
3aaHus pabouell TOUKU pU YCUIEHUH MajIoro
curHana. KoHCTpyKIuy noneBbIX TPAaH3UCTOPOB.
MHorokaHanbpHble CTPYKTYpbl MomHbIx M/III-
tpansucropos: DM/IL, VMIL, UMAIIL PaGora
IIOJIEBOI'0 TPAH3UCTOPA B PEXKUME KIII0Ya Ha
AKTHBHYIO U PEAKTUBHYIO HarPy3KU.
OKBUBAJICHTHBIE CXEMbI U MOJIENH NOJIEBBIX
TpaH3ucTOpoB. CpaBHUTENbHBIH aHAIN3 KAUeCTB
OUIIONAPHBIX U MOJEBBIX TPAH3UCTOPOB.
BbunonspHble TpaH3UCTOPHI C H30IUPOBAHHBIM
3atBopoM (IGBT): BuabI cTpyKTYp, 0003HauEHUE B
IEKTPUYECKUX CXEMaX, MApPKUPOBKA, IPUHLIUIL
pabotsl, obnacts npumeneHus. /Jlex/

10

K-1.
HK 1.
IK-1.
IK-2.1-3
[K-2.1-¥
I1K-2.1-B
I1K-2.2-3
[K-2.2-Y
I1IK-2.2-B

1-3
1-y
1-B

JI1.1J11.2
J1.3J11.4
JI1.5 JI1.6J12.1
J12.2 J12.3
J12.4J13.1 J13.2
312233

DK3aMeH

1.20

VccnenoBaHue XapakTepPUCTHK U [TAPaMETPOB
TOJICBBIX TPAH3UCTOPOB C YIPABJISIOIIUM pP-1
HEPEX0JIOM H IIOJICBBIX TPAH3HCTOPOB C
M30JIMPOBAHHEIM 3aTBOPOM; UCCIICIOBaHHUE
XapakTepucTHK U napamerpos IGBT-Tpan3ucropa
(OMIONAPHOro TPAH3UCTOPA € U30IUPOBAHHBIM
3atBopoM). /J1ao/

12

[K-2.1-¥
I1K-2.1-B
I1K-2.2-3
[K-2.2-¥
I1IK-2.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5 JI1.6J12.1
J12.2 J12.3
J12.4J13.1 J13.2
312233

DK3aMeH, OTYEeT
o
J1a00paTOpHOM
pabote




1.21 IIpoexTupoBaHUE MOIEBOrO TPAHZUCTOPA. 10 K-1.1-3 JI1.1J11.2 OK3aMeH
Wzyuenue xoncnekra nekuui. [lonroroska x JIP. HK 1.1-y JI1.3J11.4
IToaroroBka k cnaue JIP, obopmieHue oTuera. IK-1.1-B  |JI1.5 JI1.6J12.1
/Cp/ IK-2.1-3 JI2.2J12.3

[K-2.1-Y |J12.4J13.1JI3.2
I1K-2.1-B 312233
I1K-2.2-3

IK-2.2-Y

I1K-2.2-B

1.22 Pacuer anexTpuyeckoil nenu, comepsaliei 2 IK-1.1-3 JI1.1J11.2 OK3aMeH

noneBoi Tpausucrop. /Ip/ IK-1.1-Y JI1.3J11.4
IK-1.1-B  |JI1.5 JI1.6J12.1
IK-2.1-3 J12.2 J12.3
[K-2.1-Y |J12.4J13.1JI3.2
I1K-2.1-B 3129233
I1K-2.2-3
IK-2.2-¥Y
I1K-2.2-B

1.23 Tupucrops! /Tema/ 0

1.24 CtpyKTypa, 0003HaUE€HHE B IEKTPUUECKUX 4 K-1.1-3 JI1.1J11.2 OK3aMeH
cxemax, MapkupoBka. [Ipunnun neficteus HK 1.1-y JI1.3J11.4
JIMOTHOTO TUPUCTOpPA. DHEPreTUIECKUE IK-1.1-B  |JI1.5 JI1.6J12.1
JarpaMMbl B IIPOLIECCE BKIIIOUEHUS U IK-2.1-3 J12.2J12.3
BBIKIIIOUEHHUS. BoJbT-aMIepHas XapakTepUCTHKA. [K-2.1-Y |J12.4J13.1JI3.2
OKBUBaJICHTHAs cxeMa. JJMOAHBII TUPUCTOP C I1K-2.1-B 213233
3alyHTUPOBAaHHBIM SMUTTEPHBIM IIEPEXOOM. I1K-2.2-3
Tpuonuslil TupucTOp. CTPYKTYpa U NPUHIIUI [1K-2.2-¥
neicTBusl. BonbT-aMIiepHas XxapakTepUCTHKA. [1IK-2.2-B
CumMmerpuyHBIi THpUCTOpP. CTPYKTYpa U NPUHIHAI
neictust. CriocoObl yrpaBieHUs TUPUCTOPaMHU.

ITprMepbl cXeM MPUMEHCHHS.
/Jlex/

1.25 Hcnonb3oBanue AUOIHBIX, TPHOAHBIX THPUCTOPOB 10 K-1.1-3 JI1.1J11.2 OK3aMeH
1 CUMUCTOPOB B JIEKTPOHHBIX cxeMax. M3yueHue HK 1.1-y JI1.3J11.4
KOHCIIEKTA JIEKIHUH. IK-1.1-B  |JI1.5 JI1.6J12.1
/Cp/ IK-2.1-3 J12.2J12.3

[K-2.1-Y |J12.4J13.1JI3.2
I1K-2.1-B 512233
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B
Pazpen 2.

2.1 VKP /Tema/ 0

2.2 VKP /UKP/ 0,65 IK-1.1-3 JI1.1J11.2 OK3aMeH
IK-1.1-Y JI1.3J11.4
IK-1.1-B  |JI1.5 JI1.6J12.1
IK-2.1-3 J12.2 J12.3
[K-2.1-Y |J12.4J13.1JI3.2
I1K-2.1-B 312233
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B

23 KHe /Tema/ 0

24 Kue /Kuc/ 2 IK-1.1-3 JI1.1J11.2 OK3aMeH
IK-1.1-Y J1.3J11.4
IK-1.1-B  |JI1.5 JI1.6J12.1
IK-2.1-3 J12.2 J12.3
[K-2.1-Y |J12.4J13.1JI3.2
I1K-2.1-B 3129233
I1K-2.2-3
IK-2.2-Y

I1IK-2.2-B




2.5 KIIKP /Tema/ 5 0
2.6 KIIKP /KIIKP/ 5 15,7 K-1.1-3 |JI1.1 JI1.2 J11.3 3amura
HK 1.1-yY JI1.4 J11.5 KYpCOBOT'O
[IK-1.1-B  [JI1.6J12.1 J12.2 MpOEKTa
IK-2.1-3 |J12.3 JI2.4J13.1
IK-2.1-Y JI3.2
I1K-2.1-B D192 33
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B
2.7 Ok3amen /Tema/ 5 0
2.8 Ok3ameH /DK3aMeH/ 5 53,35 | TIK-1.1-3 [JI1.1J11.2 JTI1.3 Dk3ameH
IK-1.1-Y JI1.4 J11.5
IK-1.1-B | JI1.6J12.1 JI2.2
IK-2.1-3 |J12.3 JI2.4J13.1
IK-2.1-Y JI3.2
I1K-2.1-B D192 33
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

O1eHOYHbIC MaTepUAITbl IPUBECHBI B MPUIIOKECHHH K paboueil mporpaMme JUCIHUILIAHBI (CM. TOKYMEHT "OIeHOYHbIC MATePUAIbI IO
nucuuiuinHe "TBeproTenbHas 3j1eKTpoHuKa").

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

6.1. Pexomenayemas JiuTepatrypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
rox Ha3BaHue ObC
JI1.1 |B.K. bazbuies Pacuér GunonspHbIX TpaH3UCTOPOB : YueOHOe ocodue Psizans: PULL R

PI'PTY, 2004, |https://elib.rsre
u.ru/ebs/downl
0ad/167

JI1.2 |basbuies B.K. TeepnorenbHas anexTponuka. U.1 : YueOHoe nocobue Pszanb: PULL ,

PI'PTY, 2013, [https://elib.rsre
u.ru/ebs/downl
oad/1187

JI1.3 |basbuies B.K. TeepnotenbHas anexTponuka. U.2 : YueOHoe nocobue Pszanb: PULL ,

PIPTY, 2011, [https://elib.rsre
u.ru/ebs/downl
0ad/1448

JI1.4 |Tyros HM., I'ne6os  |IlomymnpoBonHUKOBBIE TPUOOPHI : Yuel.uis By30B M.:Dneproatom |5-283-00554-
B.A., YapsikoB H.A. u3gat, 1990, 576 12, 1
c
JI1.5 |Bopoukos 3.H., TBepaoTenbHas MEKTPOHUKA : yued. mocodue M.: Axanemus, |[978-5-7695-
I'ynses A.M., 2009, 320c. 4618-1, 1
Mupomnukosa 1.H.,
YapsikoB H.A.
JI1.6 |IlackiakoB B. B., IMonynpoBoAHUKOBBIE IPUOOPHL CaHKT- 978-5-8114-
Uupxku JI. K. [erepOypr: 9454-5,
Jlans, 2022, 480 |https://e.lanbo
c. ok.com/book/1

95459




6.1.2. lono/IHMTeIBbHAS JIUTEPaTYpa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommgectso/

rox Ha3BaHue ObC

JI2.1 |Cunopenxo E. H., INonynpoBoAHUKOBAS NEKTPOHUKA : yueOHOe mocodue 1no PocToB-Ha- 978-5-9275-32
Maxno A. C., llInoma |cnenuaiibHOMY J1a00paTOPHOMY HPAKTHKYMY «3jiekTpoHukay |dony, Taranpor: |-05-6,

A. B. (cnenmanbHocTh 11.03.02 «MHDOKOMMYHUKALMOHHbIE WsnarensctBo | http://www.ipr

TEXHOJIOTHH U CUCTEMBI CBS3N) IOxHoro bookshop.ru/9

¢denepanbroro  |5810.html
YHHBEPCHTETA,
2019, 112 c.
JI2.2 |ABaeB H.A., HaymoB  |OCHOBBI MUKPO3JIEKTPOHUKY : Yuel.mocobue Aj1st By30B M.:Paguo u 5-256-00692-
I0.E., ®ponkun B.T. cBs3b, 1991, 4,1
288c.
JI12.3 |Penxon.:ITanoB B.II.  |DnexTpoHHbIe prOOpsI : MexBy3.cO.HAYY. TPY/I0B Pszanb, 1992, 5-230-14364-
(otB.pen.) u np.;PPTU 113c. 9,1
JI12.4 |Crenanenko W.II. OCHOBBI MHUKPO3JIEKTPOHHUKH : Yue0.1mocodue /yist By30B M.:Jlabopatopu [5-93208-045-
s1 0a30BBIX 0,1
3uanuni, 2000,
488c.
6.1.3. MeTonuueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommdectso/
rox Ha3BaHue ObC
JI3.1 |basbuieB B.K. TeepaorenbHas anekTpoHuka. U.2: MeToa. ykas. k 1ab. padoram|Ps3ans: PUL] ,

: MeToanvecKue yKa3aHus PI'PTY, 2014, |https://elib.rsre
u.ru/ebs/downl
oad/1189

JI3.2 |basbute B.K. TeepnorenbHas anekTpoHuka. U.1: Meroa. ykas. k 1a6. paboram|Ps3ans: PUL] ,

: MeToanvecKue yKa3aHus PI'PTY, 2013, [https://elib.rsre
u.ru/ebs/downl
oad/1449

6.2. [lepeyens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANMOHHO¥ ceTH "HTepHeT"
31  |Caiit xypHana «JIEeKTPOHUKa
32  |DnexkTpoHHO-0nOMMOTeYHAs cuctema «[PRBook»
33  |OnekrpoHHO-0MONMMOTEYHAs crcTeMa «JlaHby

6.3 IlepeyeHs NpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeuyeHb JMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecredeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA

HaumenoBanue

Onucanue

OnepanyonHas cucrema Windows

KOMMCp‘{@CKaﬂ JIMICH3UA

Kaspersky Endpoint Security

KOMMCp‘{@CKaﬂ JIMICH3UsL

Adobe Acrobat Reader

Csobognoe 10

LibreOffice

Csobognoe 10

6.3.2 IlepeyeHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUILINHBI (MOAYJIA)

358 yueOHO-aJMUHMCTPATUBHBIM Kopmyc. YdeOHas ayIuTopus Ui NPOBEICHUs YUEOHBIX 3aHATHH JIEKIIMOHHOIO U
CEMUHAPCKOr0 TUIIA, TPYIIIOBLIX U MHAUBUAYAIbHBIX KOHCYIbTAlUH, TEKYLIEr0 KOHTPOIIS U IPOMEXYTOYHOM aTTeCTalluu
1 CrnennanusupoBaHHast Mebenb (200 MecT), KOMIIBIOTEP C BO3MOXHOCTBIO MOAKIIOYEHHA K ceTu «MHTepHeT» U
o0ecrieueHneM JIOCTya B 3JIEKTPOHHYIO HH(popManmoHHo-o0pa3oBatenbHyto cpeny PIPTY, MyneTHMenua mpoeKkTop,
9KpaH, JOCKa.




IIPOBOAHHWKaAMM

215 naGopatopHbIil Kopiyc. Y4eOHas aymuTopusi JUIi TPOBEACHMS Y4YCOHBIX 3aHATHIOCHANICHHAS LH(POBBIMU
2 ociutorpadamu RIGOL DS1102E, uudposeivu reHepatopamu curaainos RIGOL DG102Z, mynsrumerpamu M-830BZ,
6nmoxamu nutanus HY3002, MakeTHBIMU IIATaMM C TBEPAOTENBHBIMU IPHUOOpaMHU, paJioeTalsIMH, COEIUHUTENbHBIMU

8. METOJAWYECKHE MATEPHAJIBI IO JUCHUIIIMHE (MOAY.TIO)

MeTtoanueckoe obecneucHue JAUCHUIUIMHBI IPUBEACHO B MMPUIIOKCHUHN K pa6oqeﬁ nporpaMmMe JUCHUTIIINHBI (CM. JAOKYMCHT

"Meronuueckue yKa3zaHus JUCUMIUTUHEI "TBeppoTebHas JIIeKTPOHUKA").

NnoAnncAHO
3ABEAYIOLLMM
KA®EPbI

NoAnMUCAHO
3ABEAYIOLLMM
BbIMYCKAIOLLIEN
KA®ELPbI

NOAMNCAHO
MPOPEKTOPOM O YP

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNMCHIO

®reoy BO "PrPTY", PIPTY, Cepebpsiko AHapeii 20.09.23 15:01 (MSK)
EBreHbeBuy, 3aMecTuTenb 3aBeayolero kadeapon

®reoy BO "PrPTY", PIFPTY, YnpkuH Muxaun 20.09.23 17:14 (MSK)
BukTopoBwuy, Pektop

®rBOY BO "PTPTY", PIPTY, Kopsiuko Anekceil 21.09.23 08:56 (MSK)
Bsuecnasosuy, MpopekTop no yue6Hoil paboTe

Onepatop 340 000 "KomnaHus "TeH3op" —

MpocTas nognucb

MpocTas nognucb

MpocTas noanucb




