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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUTIIMHBI
OII 03. IIpukaagHasi 3JTeKTPOHUKA

1.1 Ob6s1acTh NpUMEHEHUS IPOTPAMMBI

PabGouass mporpamma yuebHoil mucummimabl  OIl 03, Ilpuknagnas
AIIEKTPOHHUKA SIBJISIETCSI YAaCThIO OCHOBHOM oOpazoBarenbHOi mporpammsl (OOIT) u
pa3pabotana B cootBercTBUH ¢ PI'OC CIIO 1o HampaBlIEHUIO TMOATOTOBKH
cnenpasibHocT  09.02.01  KommbrorepHple  CHCTEMBI MW KOMIUIEKCHI

YTBEPXKACHHOTO MpuKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparmnu ot 28.07.2014 Ne 849

[Iporpamma  y4eOHOW  JMCHMIUIMHBI ~ MOXET  OBITh  HCIOJb30BaHAa B
JIOTIOJIHUTEILHOM NPO(PECCHOHATEHOM 00pa30BaHUMU:
— 14974 — Hamaguuk mosmrpadudeckoro o00pyIoBaHus,
— 14977 — Hanamuuk mpuOOpoB, ammapaTypbl U CHCTEM aBTOMATHYECKOTO
KOHTpOJIsI, peryiupoBanus 1 ynpasienus (Hanaauuk KUIT u aBromatukn),
— 16199 — Omeparop 53JIEKTPOHHO-BBIUUCITUTENBHBIX W BBIYUCIUTEIBHBIX
MaIluH,
— 16200 — Oneparop 3AEKTPOHHOTO HAOOpa U BEPCTKH.

[IpodeccrnonanbHOM NOATOTOBKE MO MPOQPECCUsiM padboumnx:
— 230103.01 — Omepartop 37IEKTPOHHO-BBIYMCIUTEIBLHBIX MAIITHH,
— 230103.03 — Hanagumk KOMIBIOTEPHBIX CETEH,
— 230103.04 — Hanaguuk anmapaTHOTO U MMPOTPaAMMHOTO 00ecrieueHus

[TpodeccrnoHaIBHOM MOATOTOBKE IO CIICIIMAITBHOCTH:
— 230111 — KommbroTepHbBIE CETH,
— 230115 — [IporpammupoBaHue B KOMITBIOTEPHBIX CHCTEMAaX

1.2 Heaun u 3agaum y4eOHOH NUCHUIUVIMHBI — TPeOOBaHMS K pe3yJbTarTam
O0CBOCHMS Y4eOHOI IUCHUIINHBI

B pesynaprare ocBoeHusi yueOHoM nucuuruinHel OIT 03. IlpuknagHas
ANIEKTPOHMKA Yy oOyd4aromerocsi JOJKHBI ObITh C(HOPMHUPOBAaHBI OOIIME U
npodecCUOHANIbHBIE KOMIIETEHIIUH.

O01mme KOMIETEHIIUH

OK 1. IloHumaTh CyIIHOCTH U COIIMATIBLHYIO 3HAUUMOCTb CBOEH Oyayiieit
npodeccun, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK 4. OcymiecTBIATh MOXUCK M UCTIOIB30BaHNE UHPOPMAIIUU, HEOOXOIUMOM IS
3¢ (HEKTUBHOTO BHITIOHEHUS MPOGECCUOHABHBIX 3a71a4, TPOPECCHOHATEHOTO U
JIMYHOCTHOTO Pa3BUTHUSL.

OK 5. Hcnonp3oBaTh HHGOOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
poecCHOHANTEHOM eI TEIEHOCTH.



OK 9. OpueHtupoBaThCcsi B YCIOBUSX YacTOW CMEHBI TEXHOJOTHI B
npodeccuoHaNbHOMN eI TeIbHOCTH

IIpodeccuonabHbIe KOMIIETCHIIMH:
IIK 1.1. BeimonHsaTe TpeOOBaHUS TEXHUYECKOTO 3aJaHHs Ha MPOEKTUPOBAHUE

U POBBIX YCTPOMICTB.
IIK 1.4. IIpoBoanThs N3MEpEHUs NapaMETPOB MPOECKTUPYEMBIX YCTPOUCTB U

OIIPENENATh OKA3aTEIN Hale)KHOCTH.
IIK 1.5. BeimoassATe TpeOOBaHHUS HOPMATUBHO-TEXHUUECKOW TOKYMEHTALUH.

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIIMHBI 00yYarOMUNiCs JOKEH

yMeThb:

— pa3inyaTh NOJYIPOBOJHUKOBBIE AUOIbI, OUIIOJISIPHBIE U TIOJIEBBIE TPAH3UCTOPHI,
THPUCTOPBI HA CXEMaxX U B U3JEITUSAX;

— OIpeAeNaTh Ha3HAY€HHE W CBOMCTBA OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JI0B
aHAJIOTOBOM DJIEKTPOHUKH: YCUIMTEIEH, TEHEPATOPOB B CXEMAX;

— HCIIOJIB30BATh ONEPALIMOHHBIEC YCUIIUTEIM ISl IOCTPOCHUS PA3IUYHBIX CXEM;

— TPUMEHATH JIOTUYECKHE DIIEMEHTHI, I IOCTPOCHUS JIOTHYECKUX CXEM,
TPAMOTHO BbIOUPATh UX MMAPAMETPBI U CXEMbI BKIIOUYEHUS;

3HATh:

— MPUHIUIB  (PYHKIIMOHUPOBAHUS HHTETPUPYIOIIMX K U} hHEepEeHIMPYIOMNX
RC-uenei;

— TEXHOJIOTHIO W3TOTOBJICHUS " TIPUHIIATIBI (HYHKITMOHUPOBAHUS

MOJIYIPOBOJHUKOBBIX JHOJOB W TPAH3UCTOPOB, TUPHUCTOPA, AHAJIOTOBBIX
DIEKTPOHHBIX YCTPOMCTB;

— CBOMCTBA MJI€AJIbHOTO OMEPALMOHHOTO YCUITUTENS;

— IPUHLMUIIBI ~ JCHUCTBUS ~ TE€HEPATOPOB  MPSMOYTOJIBHBIX  MMITYJIbCOB,
MYJIbTUBHOPATOPOB;

— OCOOEHHOCTH MOCTPOCHUS AMOAHO-PE3UCTUBHBIX, AUOJHO-TPAH3UCTOPHBIX U
TPaH3UCTOPHO-TPAH3UCTOPHBIX CXEM pealln3aluu OyneBbIX (PYHKIIMIA;

—  UHM(POBBIE UHTETPATILHBIE CXEMBI: PEKUMBI padOThI

— [apaMeTphl U XapaKTepUCTUKU, OCOOCHHOCTH MPUMEHEHUs NpU pa3paboTKe
IU(POBBIX YCTPONCTB;

—  JTambl 3BOJIOMUOHHOTO PAa3BUTHUSA HMHTETPAIBHBIX CXEM: OOJIbILINe
unterpanbubie cxemsl (BUC), cBepxOomnbiune nnterpaisibie cxemsl (CBUC),
MUKpPOIIPOLIECCOPHl B BHUJAE OJHOM MM HECKOJBKUX CBEPXOOIBIIMX
unterpanbHbix cxem (MII  CBUC), mnepexox K HaHOTEXHOJIOTHSIM
MPOU3BOICTBA UHTETPATIBHBIX CXEM, TEHJECHIIMU PA3BUTHUS



JINYHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE Pe3yJbTAThI Koa imyHocTHBIX
peaju3anuy NporpaMMbl BOCIIMTAHUSA pe3yJabTaToB
(Oeckpunmopul) peajau3zamuun
NMPOrpamMmbl
BOCIIUTAHUS
Oco3Haronwii ce0st rpakJaHUHOM U 3allTATHUKOM BEJTMKOU CTpaHbI. JIP 1

[TposiBnsomMil 1 AEMOHCTPUPYIOUIMH YBa)KEHUE K JIIOJSAM Tpy[a,
OCO3HAIOIIMK LEHHOCTh COOCTBEHHOro Tpyna. Crpemsmuiics K

o JP 4
(GhOpPMHUPOBAHHIO B CETEBOM Cpelie TUYHOCTHO M MPOPECCHOHATBHOTO
KOHCTPYKTHUBHOTO «ITU(POBOTO CIICTA.
3a0oTAmuiics O 3alUTe OKPYKAIOMIEH cpeabl, COOCTBEHHOH W JIP 10

qyK0i O€30IMaCHOCTH, B TOM YHUCJIe TU(POBOH.

JInyHOCTHBIE Pe3yJIbTAThI
peaju3anuu NporpaMMbl BOCIMTAHUS,
onpeieleHHbIE 0TPAacJaeBbIMU TPEOOBAHUSIMU K /1€J10BBIM Ka4eCTBAM JIHYHOCTH

JemoHcTpupyomuii ymenue 3¢ (GeKTHBHO B3aMOEHCTBOBATh B

KOMaHJe, BECTHU HAJIOT, B TOM YHUCJIE C UCIIOIB30BAaHUEM CPEJICTB JIP 13
KOMMYHUKaIUH

JleMOHCTpHUPYIOIIMI HABBIKM aHAJIM3a U UHTEPIIPETALU

uH(pOpPMaIIMU U3 PA3IUYHBIX HCTOYHUKOB C YU€TOM HOPMATHBHO- JIP 14

IMPaBOBLIX HOPM

JleMOHCTpHpYIOIINiA TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHHUIO, B
TOM YHUCJIE CAMOOOPa30BAHUIO, HA TIPOTSHKCHUN BCEH JKHU3HM;

CO3HATENbHOE OTHOIIEHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK JIP 15
YCIIOBHUIO yCIIENTHOW MTPO(hecCHOHALHOM U 00IIECTBEHHON

JIeATEIbHOCTH.

1.3 PexomeHayemMoe KOJUYECTBO YAaCOB Ha OCBOEHHUE NPOrpamMmbl
AUCHUIIJIMHBI

MaKCUMaJIbHOU yueOHOM Harpy3ku obyuatomerocs 180 yacos, B ToM uucie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 120 yacos;
CaMOCTOATENBLHOM paboThl oOy4varomierocs 60 yacos,;




2. CTPYKTYPA M COIAEPKAHUE YYEBHOU JUCIIUTLIMHBI

2.1. O0beM yueOHOM TMCIUNJIMHBI 1 BUIbI Y4eOHOH padoThI

Buna yuyeo6Hoii padoThl

Oo0vem uacos

MakcuMmainbHas yueOHast Harpyska (Bcero) 180
OO6s3aTenpHas ayquTopHasi yueOHasi Harpy3Kka (BCEro) 120
B TOM YHCJIE:

[TpakTrdeckas padbota 22
KOHTPOJIbHBIE PAaOOTHI 6
CamocrosTenpHas paboTa 00ydaromerocs (BCero) 60
B TOM YHCJIE:

TEMaTHUKa BHEAYIUTOPHOM CAMOCTOSITEIIbHONU PabOTHI 60
[ToaroToBka TeXHUYECKUX MH(POPMAIIUA U JJOKJIAJIOB

[TonOop marepuana u ohopmiICHHE TPE3CHTAIIHIM

PaboTa ¢ TONOJHUTENBHOM JIUTEPATYPOt

Hrorosas arrecrainus B popme nuddhepeHInpoBaHHOTO 3a4€Ta 2




3.1. TEMATUYECKUII TVIAH Y COJAEPXXAHUE YYEFHOU JUCLUITIMHBI:

OIl. 04. IIpukaagHasi 3JIEKTPOHUKA

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuasa, JJabopaTopHbie H NPAKTHYECKHE
padoThI, cCaMOCTONATEIbHASL PAa00Ta 00YyYAIOIIMXCS)

O0LéM
4acoB

YpoBenb
YCBOEHHS

1

2

Beenenne

Conepixanue y4ueOHOro MaTepuasa

Henu u 3amaun. Kparkue cBeleHusi U3 MCTOPUU PA3BUTHUS AJIEKTPOHUKHU U
MHUKPODJIEKTPOHUKH. POJb MHUKPODJIEKTPOHUKH B  YCKOPEHUU Hay4YHO-
TEXHUYECKOTO Mporpecca, aBTOMATHU3AallMM MPOM3BOACTBEHHBIX IPOLIECCOB U
AJIEKTPOHHU3ALMU HAapOJHOTO xo03sicTBa. CopepaHue JUCHUIUIMHBL. 3HAHUSA U
YMEHHUSI, KOTOPbIE JOHKEH MPUOOPECTH CTYACHT NMPU W3YYEHUU IUCIUIUIMHBIL.
CBsi3b QUCHHILTUHBI C JUCIUTUIMHAMEA 0011e00pa30BaTeILHOTO U CIICIIUATBHOTO
LUKJIA.

2

Pasznea 1.
OcHoBHBIE CBOIICTBA
MOJIYNIPOBOIHUKOBBIX MATEPHAJIOB

13

Tema 1.1
CBoiicTBa MOTYMPOBOAHUKOBBIX
MaTepuaioB

Coaep:xanue yueOHOro MaTepuaJia

Marepuansl  UCHONB3YyEMbIE B AJIEKTPOHHOM TexHuke. [IpoBomHuKH,
TUDIIEKTPUKY, TONYNPOBOJHUKU: (pU3MUecKHe SBIIEHHUS, CBOMICTBa, COCTaB,
KJaccuukanus, o0J1acTu MIPUMEHEHHUS.

I'eneparuss u peKOMOUHAIMS SJIEKTPOHHO-IBIPOYHBIX TMap. DHEPreTUYECKUe
YPOBHM ¥ 30HBL. 30HHBIC JUArpaMMbl TOJYIPOBOJHHUKOB, METAJIJIOB,
JADJIEKTPUKOB.

CoOcTBEeHHbIE TMOJTYINPOBOAHUKU. BO3HHMKHOBEHHE 3JIEKTPONPOBOJHOCTH B
COOCTBEHHBIX MOTYMPOBOIHHUKAX.

[Ipumecnbie momynpoBogHuku. CTpyKTypa ©  30HHBIE JUArPaMMBbl
ANEKTPOHHOTO W JBIPOYHOTO TMOJYIPOBOJAHUKOB. MexaHu3M OOpa3oBaHHs U
KOHIEHTpAalMsl OCHOBHBIX M HE OCHOBHBIX HOCHUTENEH. BiausHue Temmeparypsl.
HpetidboBbiit 1 auddy3MoHHBI TOKM B TonynpoBogHuke. lloHartue o
1 Gy3nOHHOMN IJTMHE HOCUTENEH.

IIpakTnyeckas padora 1
[ToCTpONTH M CPAaBHUTH SHEPTETUUECKHUE THATPAMMBbI PA3JINYHBIX MATEPHUAIIOB

CamocrosiTesibHast padoTa 00y4arOIIMXCs
3yveHne JeKIHOHHOT0 MaTeprana. PaboTa ¢ JOMOIHUTENBHOM JINTEPATYPOU




Tema 1.2 Coaepxxanue yueOHOIro MaTepuasa 5)
DJIEeKTPONPOBOIHOCTH DNeKTpOHHAas MPOBOAUMOCTE JIbIpOUHast MPOBOAUMOCTh TOHKHE INIEHKU
NMOJIyNPOBOIHMKOBBIX MaTepuanoB | CBolicTBa KOHTakTOB CTpyKTypa P-N nepexonaa
IIpakTuuyeckas padora 2 2
IIpoBecTu aHaJIN3 3JIEKTPOHHOM U ABIPOYHON TPOBOJIUMOCTH
CamocrosiTesibHast paboTa 00y4arOIIMXCs 2
[ToaroroBka Kk yCTHOMY OIpocy, popaboTKa MaTepuaios Mo Jekuusm. Padora ¢
JIOTIOJIHUTEIbHOM JINTEPATypOU
Pasznen 2 16
ITosynpoBoaHNKOBbIE THOABI
Coaep:xxanue yue0HOro MaTepuaJia 6
OcHOBHbIE OIpeNeNIeHUs] U KJIacCU(PHUKALMS MOJYIIPOBOJIHUKOBBIX JIHMOJIOB..
Haznauenue, xiaccuukanys ¥ NPUHINAN ACWCTBUS BBINIPSIMHUTEIBHBIX THOIOB.
BxuroueHnue p-n mepexona B MpsSMOM HarpaBiieHUH BkiroueHue p-n mepexona B
oOpaTtHOM HanpasiaeHUH [IpuHIUN 1eHCTBUS BBIIPSIMUTEIBHOIO AUOAA
Tena 2.1 BonbT — amnepHas XxapakTepHucTrKa BeIIpIMHUTENbHOTO nuoja [Ipobowu.
oMa . IIpakTnyeckas padora 3 2
BeimpsiMutensHbIE THOBI
BxitoueHune  BBIIPSIMUTENBHOIO JMOJAa B TMpSIMOM U B OOpaTHOM
HamnpasiieHud. [IpoBecTr aHaau3 3JIeKTpUUECKUX MapaMeTpoB. [locTpouTs BOJIBT
— aMIIEpHYIO XapaKTEPUCTUKY
CamocrosiTesibHas padoTa 00y4AIOIMIMXCH 2
[ToaroroBka K yCTHOMY OIpocCy, popaboTKa MaTEPUajIOB I10 JIEKIIHSIM.
ITonroToBka TeXHU4ECKOM MH(pOpMaLUU
Conep:xxanue yueOHOro MaTepuaJia 2
Ha3znauenue, knaccudukanus ¥ IpUHLIUN J€HCTBUS UMIYJIbCHBIX IHOJIOB.
XapakTeprucTUKa UMIYJIbCHOro nuoja [IpuHumn neicTBysi UMITYJIbCHOTO AHOAA
I/IMnynLEf{I\Sezﬁl%lonH HpaKTIqucxaﬂ padora 4 2
Hactpoiika anexkrpuyeckux napamerpoB. CXeMbl BKIIOYEHHUS
CamocrosiTesibHast padoTa 00y4arOMIMXCs 2
[ToaroroBka TexHUYECKON WH(MOPMAITUHU U TOKJIAJIOB TIO TEME.
Conep:xanue yueOHOro MaTepuasia 2
Tena 2.3 Haznauenwue, kinaccudukanys 1 IpUHLKI ASHCTBUS BapUKAIIOB.
B oMa = XapakrepucTuka Bapukana. Cxembl BKIIOUEHUS.
ApHKATIbl CamocTosiTesibHas padoTa 00yYarouuxcst 2
ITon6op MaTepuana u opopmiIeHHE TPe3eHTAIMH
KonTtposnbHas pabora ITo Temam pazaenos 1 u 2 2




Pa3znen 3
Tpausucropnl

22

Tema3.1l
burnonsipabie TPaH3UCTOPBI

Conep:kanue y4eOHOT0 MaTepHuaJa

Hasznauenue, knaccuukanus ¥ MIPUHIUN JEHCTBUS OUITOISPHBIX
TpaH3uCTOPOB. CXEMBI BKIIFOUEHHSI OUITOISIPHOTO TpaH3ucTopa. CriocoOb
BKITFOUEHUS TPAH3UCTOPOB: C 00IIeH 0a30ii, ¢ OOIIMM SMUTTEPOM, C OOLITUM
KOJJICKTOPOM. AHam3 cxeM. CTaTHYecKre XapaKTePUCTHKH OUITOJISIPHBIX
TPAH3UCTOPOB JJI Pa3HbIX CXCM BKIIFOYCHHA. OcHOBHEIE PCKUMBI pa6OTBI
Y CHITUTENbHBIE M YaCTOTHBIC CBOWCTBA TPAH3HCTOPOB.

I[IpakTuyeckas pab6ora 5
Cxewmnl Bxinrouenus ¢ Ob, OO, OK.

CamocTosiTesibHasA padoTa 00yyaouuxcst
ITonbop MaTepuana u opopMIICHHE IPE3CHTALNN

Tewma 3.2.
Tupucropsl

Conep:xanue yueOHOro MaTepuaJia
Knaccudukanus, ycnosssle rpadpudeckue odbo3nauenuss Haznauenue, u
MIPUHLUI JeUCTBUA Buasl THPUCTOPOB. YeThIpeXCIOWHAs OIYIIPOBOAHUKOBAs
CTPYKTYpa U ee 0cO0eHHOCTH. CXeMbl BKIIIOUEHHS, XapaKTEPUCTUKU U
napaMeTpbl AUOAHBIX M TPHOAHBIX THPUCTOPOB. OCHOBHBIE PEKUMBI paOOTHI.

CamocrosiTesibHasA padoTa 00yYarIUXCs
[ToaroroBka Kk yCTHOMY OINPOCY, TPOPAOOTKA MATEPHAIIOB T10 JICKITHSM.
IToaroroBka Texunueckoit napopmarmu. Pabora co cxemamu

Tema 3.3
YHUNONSpHBIE TPAH3UCTOPHI

Conep:xanue yueOHOro MaTepuasa

Ha3nauenue, kinaccupukanuss W NPUHLUUN JEHCTBUS TOJIEBBIX TPaH3UCTOPOB
XapakTepucTuku, napaMmerpbl. Cxembl BKIIOUEHUS.

Crpykrypa u npuHuun aeictsus M/III-TpaH3ucTopoB ¢ MHAYLMPOBAaHHBIMU N U
p — kanamamu. OCOOEHHOCTH TPAH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM
(o6engnenHoro u ob6oramenHoro THuroB). MOII — Ttpan3ucropel OcCHOBHBIE
napaMeTpbl M XapakTepucTuku.. Cxembl BiMoueHHsd. KOHCTpyKTHBHO —
TEXHOJIOTHYECKue ocobeHHOocTH. CpaBHMTENbHAs OIIEHKA OWIOJSPHBIX U
TI0JIEBBIX TPaH3UCTOPOB. CHcTeMa MapKUPOBKU MOJTYNIPOBOTHUKOBBIX TPHOOPOB.

CamocrosiTesibHast padoTa 00y4arOIIMXCH

[Ton6op maTepuana u opopmileHHE TPE3CHTAINIA

[TonroToBka K ycTHOMY OIpOCY, MpopaboTKa MaTepUAIIOB 110 JEKIUAM. CXeMbl
BKIItoueHus. CpaBHUTENbHAS XapaKTePUCTUKA OUTIOISIPHOTO U TIOJIEBOTO
TPaH3UCTOPOB

10



IIpakTuyeckas padora 6
Pacuér 1 aHamM3 OCHOBHBIX ITAPAMETPOB TPAH3UCTOPOB

KontponsHas pabora

ITo Teme TpaH3UCTOPBI

Paznen 4
OnTo3/1eKTPOHHbIE TPUOOPBI

12

Tema 4.1
CaeTousnyyaronue Juo bl

Coaepixanue yueOHOro MaTepuaJa

Hasnauenue, ¥ DpUHLMII NEHUCTBUS CBETOU3JIyHAKOIUX AUOAOB OCHOBHBIE
cBeneHusi. OCHOBHBIE TapameTpbl CBeTOAN0M0B OCOOEHHOCTH KOHCTPYKIIMH,
CXEMBI BKJIIOYCHMSI, XaPAKTEPUCTUKH, IAPAMETPBI.

CamocTrosiTesibHasi padoTa 00yYaOIMXCS:
W3ydeHue neKmoHHOro MaTepuana. BollioIHeHUE 10KIa/10B.

Tema 4.2
®doronpuéMHbIe TPUOOPHI

Conep:xanue yueOHOro MaTepuaJa

Haznauenue, u npuHuumn aeucTBus poTonpuémMHbIX yCTpoicTB. OCHOBHBIE
ceezieHust. Poronno il Cxembl BKIIOUEHHUS (POTOaM0A0B. POTOTPAH3UCTOPHI.
dotopes3ncTopsl. BoiabT — aMniepHas XapakTepuCTHKA

IIpakTnyeckas padora 7
BxitroueHre onTOAIEKTPOHHBIX TPHOOPOB B IPSIMOM M OOPATHOM HAINIPABJICHHH.
[Tpunnun paGboThI.

CamocrosiTesibHAs paboTa 00y4arOUINXCH:
M3yueHne JeKIIMOHHOr0 MaTepHasa. BelnonHeHne 1oKIIaa0B.

Tewma 4.3. ONTO31EKTPOHHBIE
npeoOpa3oBaTean

Conep:xaHue yueOHOro MaTepuasa

Haznauenue, v mpyHIIUI ASHCTBHSI ONITOIEKTPOHHBIX MpeodpazoBaTeieH.
Xapakrtepuctuka onromnap Pexxumsl paboTel onronap CxeMbl BKITIOUESHHUS.
MapkupoBKa MoTynpoOBOAHUKOBBIX MPUOOPOB

CamocTosiTeIbHas padoTa

[ToaroroBka Kk PpoHTATLHOMY OINPOCY, MPOPadOTKa MaTepHana 1Mo JEKIUIM
[Ton6op maTepuana u opopmiieHHE TPE3CHTAINMA

IToaroroBka Texanueckoit nadopmarmn. Pabora co cxemamu

Tema 4.4
MapkupoBKa MoIyIpOBOJTHUKOBBIX
puOopoB (2 yaca)

Conaep:xaHnue y4eOHOIro MaTepuasa

MapkupoBKa MoIyIpOBOJIHUKOBBIX TPHOOPOB (AMOA0B, TPAH3UCTOPOB,
conpotunennit). Knaccuduxaroprsl. Cuctema yCIOBHBIX 0003HAYCHUH
BBIITYCKAEMBIX MOJYIPOBOJIHUKOBBIX MTPHOOPOB, B cooTBeTCTBHH ¢ [ OCT

IIpakTnuyeckas padora 8
MapkupoBKa MoJIynpoBOJHUKOBBIX IPHOOPOB

CamocrosiTesibHast padoTa 00y4arOIINXCH
Pabora c knaccuduxaropamu. O603HaueHre TpUOOPOB
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Paznen 5
HNHTerpajbHble MUKPOCXEMBI

14

Tema 5.1.
TexHoJIOrHYeCKUe MPOIECChl
HN3TOTOBJICHUA I/IHTeraJIBHBIX
MHKPOCXEM

Conep:xaHue y4yeOHOro MaTepuasa

Krnaccudukanus nHTerpaibHbIX MUKpocxeM OCHOBHEBIE TIOHSATHS U
onpezaeneHusi. KoHCTpyKIMs MOTYIPOBOIHUKOBBIX HHTErPATbHBIX MUKPOCXEM
TexHOoMOruYeCcKHe MPOIECChl U3TOTOBICHUS HHTErPATIbHBIX MUKPOCXEM.
[Inénounsie TexHomoruu npu usroropneann MMC. KoHcTpyKIust THOPHTHBIX
WHTETPAIbHBIX MUKPOCXEM

CamocTrosiTesqibHasi padoTa 00yYarOIMXCS:
N3zyuenne neknuoHHoro mMarepuaia. [logbop marepuana 1uist JOKIAA0B U
pedeparos. [logroroska Texunyeckoit nHGoOpManuu

Tema 5.2
KOHCTpYKTHBHO — TEXHOJIOTHYECKHE
0COOEHHOCTH MHTETPATBHBIX MUKPOCXEM

Conep:xanue yueOHOro MaTepuasa

Cxema texHonorudeckoro npouecca uzrorosienus UMC. ['pynnosoit metos
M3TOTOBIICHHS MTOJTYITPOBOIHUKOBBIX MprOopoB 1 UMC. CreneHb HHTETpaluu
MukpocxeM bonbiiue narerpansasie cxemsl (BUC), cBepxOonbiine
unrerpaibabie cxembl (CBUC),

MHUKPOMPOIIECCOPHI B BUIE OJHON MIIM HECKOJIBKUX CBEPXOOIBIINX
unTterpanbHbix cxem (MIT CBMC) O6o3nauenne UMC

IIpakTuyeckasi padora 9
TexHomoruueckuii mporecc u3rotopiienus ogHoro smementa UMC.. Coopka
WHTErPaTbHBIX MUKPOCXEM

CamocrosiTesibHasi padoTa
[ToaroroBka TexHUUECKON HHPOPMAIHH
IToaroroska npeszentanuii mo reme bBUC I CBUC

Pa3znen 6.
I{ugpoBbie U aHAJIOTOBbIE
HHTErpajibHble MUKPOCXEMbI

18

Tema 6.1
[Hudpossie nHTErpasibHBIE
MHUKPOCXEMBI

Conep:xaHue yueOHOro MaTepuasa

[IpencraBnenne WHPOpPMALMM B YHUCIOBOW BBIYUCIUTEILHOW TEXHUKE..
[Ipocreitimme  ymornmueckue cxeMbl. OCHOBHBIE JIOTMYECKHE DIIEMEHTHl H
onepauuu Oyneoir anreOps! Jlornueckue snementsl UJIM-HE, U-. YcnoBHble
0003Ha4YeHHUsI, TAOJIUIBI UICTUHHOCTU XapaKTEPUCTUKH U MapaMeTphl JOTHYECKUX
HMHTETPAIBHBIX MUKPOCXEM.
Hudpossie nHTErpasibHble MUKpOCXeMbl. CXeMBbI pealln3yIoliue OCHOBHBIE
noruueckue GyHkuu ba3oBble Joruueckue cXeMbl pe3uCTOPHO —
TPaH3UCTOPHOM JIOTUKHU ba30BbIE JTIOTMYECKHE CXEMBI THOJHO — TPAaH3UCTOPOU 1
TPAH3UCTOPHO- TPaH3UCTOPHOM Joruku Tpurrepet UMC
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IIpakTuuyeckas padora 10
[TocTpoenne nornuecknx cxem. TabauIlbl HICTHHHOCTH

CamocTrosiTesqibHasi padoTa 00yYaOIMXCS 2
[MoxroroBka K (pOHTAIBLHOMY OIPOCY, MPOpPabOTKa MaTepualia 1o JCKIUIM.
UreHue cxem.
Tema 6.2 Coaepixanue yueOHOIo MaTepuaa 4
AHaJIOroBbI€ MHTErPAJIbHBIE Knaccudukanus aHAJIOTOBBIX 3JIEKTPOHHBIX YCTpOMCTB o uxX
MHUKPOCXEMBI (YHKIMOHATLHOMY HA3HAYEHUIO M CXEMaTH4YeCKUM 0coOeHHOCTSIM. OCHOBHBIC
TEXHUYECKHUE TII0Ka3aTelld M XapaKTepPUCTHKU AaHAJOrOBBIX 3JIEKTPOHHBIX
yCTpOiCcTB. TUIBI yCHITUTENNEH U X OCOOCHHOCTH
Juddepenunansupie yeunurean OnepaloHHble YCHINTEIN.
Tema 6.3 Conep:xanue yueOHOro MaTepuaJia 2
[Mudpo — ananorossle Hudpo — ananoroseie npeodpazoBaTenu. CxeMbl ¥ IPUHIUI PabOThl HUGPO —
npeoOpaszoBare AHAJIOTO — MU(PPOBBIC | AHAJIOTOBBIX Tpeodpa3oBaTeiieldl. AHaioro — ImUQPOBEIE Mpeodpa3oBaTEIy.
npeobpa3oBarenu CxeMmbl ¥ IpUHIMI pabOThI aHAJIOTO — IIM(POBBIX IpeoOpa3oBaTeieit
CamocrosiTesibHAst paboTa 00y4arOIIMXCH ! 2
ITonroroBka kK (poHTaILHOMY OIPOCY, TPOPAOOTKA MaTepHaa 1o JCKIUIM.
UYrenue cxem. PaboTa ¢ TOMONHUTENEHON JIUTEPATYPOH.
BeinonHeHue npocTefimx JIOTHYECKUX CXEM.
KonTponbnas padota 2
Paznen’. 18
YcuanTeau U reHepaTopsl
Conep:xanue yueOHOro MaTepuasia 6
O6mue cBenenus. TpaH3UCTOPHBIN YCUIIMTEIbHBIN Kackaa. XapaKTepUCTUKU
TPAaH3UCTOPHOIO Kackana. Buasl ycunureneil. Haznauenue u cBoiicTsa
OCHOBHBIX (DYHKIIMOHAJILHBIX Y3JI0B B ycuiuTensix OOpaTHbIE CBSI3U B
Tema 7.1 YCUJIUTENAX. Y CUIIMTENN IIOCTOSIHHOTO TOKa. . CBOMCTBA M1€aIbHOIO
OTepaIMOHHOTO ycunuTens. OnepanoHHbIE YCHIIUTEIH ISl IOCTPOSHUS
YV CHIHTEN Pa3IUYHBIX CXEM;
CamocTosiTe1bHast padoTa. 3
[IpopaboTka MaTepuasoB Mo JekiusaM. PaboTa ¢ 10MONMHUTENEHON TUTEPATYPOH.
Brimonnenue pedeparon
IIpakTnyeckas padora 11 2
Pacuér ko3¢ punreHToB yCcuineHus B pa3IMdHbIX CXeMax
Tema 7.2. Coaep:xanue yueOHOro marepuadna. [[puHumne! 1elicTBus reHEpaTOpPOB 10
['eneparopsl MIPUHIINIIBI aBTOT€HEepaluu. TpaH3uCTOPHBIN reHepaToOp rapMOHUYECKHUX
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KosebaHuil. Pexxumbl paboThl aBTOreHeparopa. Buasl renepatopos
Pa3zHoBHAHOCTH cXeM aBTOTreHepaTopoB. [ eHepaTopbl HU3KOYaCTOTHBIX
rapMonndeckux kojebanuii. RC — ['enepaTtopbl NpUHIMIIBI 1EHCTBUSA
TeHEpaTOPOB MPSIMOYTOJIBHBIX UMITYJIbCOB, MyJIbTHBHOPATOPOB

CamocTrosiTesqibHasi padoTa 00yYarOIMXCS: 3
N3yuenue neKquoHHOro Marepuana. Boeimonnenue noknanos. [logroroska
TEXHUYECKON HHPOpMaIH
Pa3nea 8 4
OCHOBBI HAHOTEXHOJIOTHHU B
3JIEKTPOHHOM TeXHUKE
Toma 8.1 Conep:xaHue y4yeOHOro MaTepuaa 2
OcHOBHbIE IOHATHS HAHOTEXHOJI0TUU KoMIbloTepHOE MOIETMPOBAaHNE
OcHOBHBIE OHATHS HAHOTEXHOJIOTUU
HaHocHucTeM. IHCTpyMEHTHI HAHOTEXHOJIOTUU
Conep:xanue yueOHOro MaTepuaJia 2
Tema 8.2. Hanomarepuanst u npoueccel nzrorosiienust UMC. [Ipumenenue
HAaHOTEXHOJIOTUU B 3JIEKTPOHUKE HAaHOTEXHOJIOTUH B 3JIEKTPOHHOM TexHUKe. HaHOTEXHOJI0rMM B IPOU3BOICTBE
WHTErpalbHbIX cXxeM TexHuueckue HaHOyCTpoiicTBa. TeHAeHIIUN pa3BUTHUS
CamocrosiTesibHast paboTa 00y4arOIIMXCH 10
N3yuenue neximonHoro matepuana. [lonbop matepuana Juist mpe3eHTaIlu.
Coznanue npeszenranuu [logroroska k 3a4€ty
JnddepenunpoBaHHbIil 324€T 2
BCET'O JIEKIINH 70
IIpakTyeckue padoTnl 22
KonTpoJsbHbie padoTsl 6
JuddepeHupoBaHHbINi 3a4ET 2
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3.YCJOBHUSA PEAJIM3AIINU ITPOI'PAMMBI YUYEBHOM
JANCIUIIINHBI
3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUIo

Peanuzanus nporpaMMbl y4eOHOM TUCHUILTMHBI TPEOYeT HaTU4Ks y4eOHOro KaOMHeTa
O6opynoBanue yueOHOro KabMHeTa:

— pabouee MecTO MpernoaBaTes;

— MOCaJI0YHbBIE MECTA MO KOJMYECTBY 00YUarOIINXCS;

— KYMO 1o reme «IlonynpoBOTHUKOBBIE TUOIBD»

— KYMO 1no reme «Tpanzuctopsn»

— KYMO 1o teme «HTErpanbHble MUKPOCXEMBI.

— KOMIUIEKT Y4eOHO-HarISIAHbIX ocoOuil «IIpuKkiiagHas 31eKTpOHHUKaY;

—  KOMIUIEKT MOJYIPOBOJHUKOBBIX MPUOOPOB  (BBINPSAMUTEIBHBIE  JTUOJBI,

TPaH3UCTOPHI, MUKPOCXEMBI, OITOAIEKTPOHHBIE TPUOOPHI) .

TexHuueckue cpeacTBa 00y4eHUS:
— KOMIIBIOTEPHI C JIMLIEH3UOHHBIM [TPOrPaMMHBIM 00€CTIEYCHUEM;
— MYJIbTUMEIUWHBIN TPOEKTOP;
— HuTepHer.

3.2. MupopmanuoHHoe odecnedeHue 00y4eHust
IlepeyeHb pekoMeHAyeMbIX YUeOHBIX U3AAHNUM, JOMOJTHUTEILHON JIUTEPATYPHI:

OcHOBHbIE MCTOYHHUKH:

1. bepuxamBunu B.II, YepenanoB A.K. Dnekrponnas texnuka. M.: M3marenbckuii

1eHTp «Akagemus», 2018r.
2. T'yce B.I'. I'96 DnexTpoHrka W MHKpPOIpOIECCOpHAasi TexHUKa : yueOnuk / B.I.
I'yceB, FO.M. I'yceB. — 6-¢ uszn., crep. — M. : KHOPYC, 2018. — 798 c. —

(bakanaBpuar).

3. Mwuno3opoB, O. B. OCHOBBl JJIEKTPOHUKH: YUYEOHUK JUISI  CPEIHETO
npodeccHoHabHOTO oOpa3zoBanuss / 6-¢ wu3nm., mepepab. m gon. — MockBa
N3parensctBo Opait, 2022. — 344 ¢

4. Munos3opos O. B, U. I'. Tlaakos. — (IIpodeccnonansraoe obpazoBanne). — ISBN

978-5-534-03249-9. — Tekcr : anmexkTpoHHbIH // O6pa3oBarenbHas miathopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/489826

5. CutnukoB A.B., CutnukoB M. A. Ilpukiannas 37eKTpoHHKA: y4eOHUK /. — M.:
KYPC: UHDPA-M, 2017. — 272 ¢. — (Cpennee npodeccronaarHoe 00pa3oBaHue). -
Pexxum nocryna: http://znanium.com/catalog/product/851567 II DnexkTpoHHO
oubimoreunas cuctema (ObC)

JIomOJTHUTEIbHbIE€ HCTOYHUKH:

1.Axkumona I'.H. DnexTpoHHasi TEXHUKA: JIEKTPOHHBIN aHAJIOT MEYaTHOTO U3AaHUS.
M.: TOY «YMLI XKIT», 2015.
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2. boromoinoB, C.A. OCHOBBI 3J€KTPOHUKUA U HUPPOBON CXEMOTEXHUKU : y4eOHUK /
C.A. boromonos. - 3-¢ u3n. — Mocksa : Akagemusi, 2016. — 203. - Pexxum nocrymna:
nokanbHas cetb ['TIOY ACIIK 2.1 http://znanium.com/
3. bepukamBwim B.II. . DnekTpoHMKAa U MHUKPOSJEKTPOHHUKA: HMITYJIbCHAS H
udpoBas EKTPOHUKA 2-€  U31., HcIp. U Jomn. YueOHoe mocobue st CIIO.
M.:FOPAWT, 2018
3. Hemiio, M.B. DnekTporexHuka 1 3JeKTpoHuKa : yueOnuk / M.B. Hemiios. — 9 u3g.,
crep. — Mocksa : Akagemusi, 2020. - 478c. - Pexxum goctyna: jokanbsHas cetb [TIOY
ACIIK
HNHTepHET HCTOYHUKM:
1.  www.fcior.edu.ru ®enepabHbli UEHTP HWHPOPMANMOHHO-00PA30BATEIHHBIX
pecypcoB [ DIEKTPOHHBIN pecypc].
2. http://www.ph4s.ru DnexkTpoHUKa.
OecruiaTHO U 0€3 pErucCTpaLH.

CxeMOTeXHUKA. Bce KHUTH HW MOCOOUSA

4.KOHTPOJIb M OLIEHKA Pe3yJIbTATOB 0CBOCHUS {MCUNIIIMHBI

KoHTpons W omneHka pe3ynbTaTOB OCBOCHHUS JAUCHUIUIMHBI  OCYILIECTBIISIETCS
MpEenoAaBareyieM B MPOLECCE MNPOBEACHUS NPAKTUYECKUX 3aHATHM, TECTHUPOBAHMS,
(POHTAIILHOTO OMPOCa, KOHTPOJIBHBIX padoT.

PesynbTarsl 00yuenus
(OCBOEHHBIE YMEHMSI, yCBOCHHbIE 3HAHUS)

@®opMBbI U METOBI KOHTPOJIS U OLIEHKH
pe3ysabTaToOB 00y4YEHUs

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL 06yqa}0m1/n710;1
JOJIKEH

yMeThb:

Texkyuuii KOHTPOJIb:

1. mpoBepka U OLIEHKA peleHu
HHIWBHUAYAJIbHBIX 3a1a4,

2. TECTUPOBAHUE 110 TEMAM
JTUCIIMITIINHEIL.

— pa3nauyaTth NOJYNPOBOJHUKOBBIE TUOIBI,
OMMOJISIPHBIE U MTOJIEBBIE TPAH3UCTOPHI,
TUPHUCTOPHI HA CXEMaX U B U3JIEIHSIX;

— ONpenensTh Ha3HAYEHUE U CBOMCTBA OCHOBHBIX
(YHKIIMOHATBHBIX Y3JI0B aHAJIOTOBOM
ANIEKTPOHMKU: YCUIIUTENEH, TEHEPAaTOPOB B
CXeMax;

— HCHOJIb30BaTh ONEPALUOHHBIE YCUITUTENH
JUTSI TIOCTPOCHUS PA3IIUYHBIX CXEM;

— TNPUMEHSATH JIOTUYECKUE DJIEMEHTBHI, 115
IIOCTPOEHHUS JIOTUYECKUX CXEM, TPAMOTHO
BEIOMpATh MX TTAPaMETPHI M CXEMBbI BKITFOUCHUS;

— 3HaTh:

— NPUHIUNB G YHKITHOHUPOBAHUS UHTETPUPYIOIIIX
u nuddepennupyronmx RC-meneii;

— TEXHOJIOTHIO U3TOTOBJICHUS U TPUHITUIIBI
(YHKITHOHUPOBAHHMSI ITOTYTIPOBOTHUKOBBIX
JTMOJIOB ¥l TPAH3UCTOPOB, TUPUCTOPA, aHATIOTOBBIX
AJNIEKTPOHHBIX YCTPOUCTB;

— CBOMCTBA U/I€aJIbHOTO ONEPALMOHHOIO
YCHITUTES,

— MPUHIIAIBI JICUCTBHS TCHEPATOPOB
MPSIMOYTOJIBHBIX HMITYJTECOB,
MyJIBTUBUOPATOPOB;

— 0COOEHHOCTU MOCTPOEHUS AUOJHO-PE3UCTUBHBIX,
JIMOHO-TPAH3UCTOPHBIX M TPAH3UCTOPHO-

IIpoMe:RyTOYHBII KOHTPOJIb:

1. oLleHKa BBINTOJIHEHUS TPAKTUUECKUX
pabor,

2. IpOBEpKA U OLIEHKA BBINIOJHEHUS
MHIUBUAYaJIbHBIX TBOPYECKUX
3aJJaHuH,

3. OlIeHKa KOHTPOJIbHOU paboThl.

4. UTOroBblii KOHTPOJIb: 3a4ET
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TPAH3UCTOPHBIX CXEM pearn3aiuu OylIeBhIX
byHKIINIT;

1M (POBBIE UHTETPATLHBIE CXEMBI: PEKUMBI
paboTHI

napaMeTpsl U XapaKTEPUCTUKH, OCOOCHHOCTH
NpUMEHEHHS IpU pa3paboTke HupPOBHIX
YCTPOMCTB;

ATarbl YBOJIONUOHHOTO Pa3BUTHUS MHTETPATLHBIX
cxem: Oonblie uHTerpanbabie cxemsl (BHC),
cBepxOombiue uaTerpaibubie cxemol (CBHC),
MUKPOIIPOIIECCOPHI B BUJIC OJHOM HIIN
HECKOJIbKUX CBEPXOOJIBIINX HHTETPAIbHBIX CXEM
(MIT CBUC), nepexoa Kk HAHOTEXHOJIOTUSAM
MIPOU3BOJICTBA UHTETPATILHBIX CXEM, TCH/ICHIIUU
pa3BUTHUSA
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