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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Henssmu ocBoeHHsT AUCHUIUIMHBL «DU3UUYECKUE OCHOBBI DJIEKTPOHUKHY  SIBISIOTCS
SIBJICHHSI U 3aKOHOMEPHOCTH MPOTEKAHMsI IMOTOKOB 3apsSKEHHBIX YAaCTHIl B PA3IUYHBIX Cperax,
KOHCTPYKIIMM W TPHHIMIBI JCHCTBUS TNPUOOPOB dJIeKTpoHUKH. Kypc BbIpabarhiBaeT y
CTYJICHTOB HAaBBIKM aHAIN3a W TPOCKTHPOBAHUS AJICKTPOHHBIX MPHUOOPOB W DIEKTPUUECKHUX
1eneil, HeoOXOAUMBIE JJISi OCBOEHUSI KypcoB «MUKPOCXEMOTEXHHKA», «MHKPOIIEKTPOHHUKAY,
«HaHO37eKTpOHUKAY.

2. Mecto nucunminnel B ctpykrype OII 6akanaBpuara

Jucrunnmza « Pu3ndecKkre OCHOBBI SJIEKTPOHUKI» OTHOCUTCS K 0a3oBoi yactu bioka 1
U SBIIAETCS 4YacTbio Moayis «Dusuka» U BKIIOYAET MOCIENO0BATEIbHOE M3YYEHHUE IPOLIECCOB
nepeHoca 3apsja B BaKyyMme, IJIa3Me W KPUCTAJUIe, W MPUJIOKEHUS O3HAYCHHBIX SIBJICHUW IS

pa3paboTKU U MPUMEHEHUS SJEKTPOHHBIX TPUOOPOB.

JInst OCBOGHUS JAaHHOTO Kypca CTYAEHTHI JOJDKHBI BIIJETh MaTEMaTHIECKUM alIapaToM
TUHEWHOW anreOpsl, auddepeHnnanbHOr0 M HWHTETPaJbHOIO HWCYMCICHUS, 3HAThb OCHOBBI
JJIEKTPUYECTBA, PU3UKH aTOMA M OCHOBBI (DU3HUKHU TOITYTIPOBOTHUKOB.

[TomyyeHHble B XOJ€ M3Y4YCHHUS AUCUUIUIMHBI «DU3NYECKHE OCHOBBI AIICKTPOHUKN
3HAHMS HEOOXOJMMBI JUT N3YyYEHHS MOCIEAYIOMNX TUCIUIUINH MO «(DU3HKay, a TaKKe IS
poI0JDKeHHUs 00yUeHHs B MarucTpaType 1o HanpasieHnio Ou3ukKa.

3. Ilnanupyempbie

pe3yJbTaThl

o0yyeHus: 1o

AUCHUIIJIMHE, COOTHECCHHbIC C

IVIAHNPYeMbIMH pe3yabTaTamu ocBoeHusi OIl 0akanaspuara

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOIIUX JIEMEHTOB
komrereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpeTeHus cCleayloumx 3HAHHM,
YMEHUH, HaBBIKOB U (UJIM) OIbITA AEATEIbHOCTH!

®opmupyemas Nupukatop nocTHzkeHHs Ilepe4eHs MUIAHMPYEMBIX Pe3yJILTATOB
KOMIIeTeHIUsl KOMIIeTeHIIUH o0y4eHust
(koa m (xoa u popMyTHPOBKA)
¢opmyuposka)

OobmenpogeccuoHaJIbHbIe KOMIETEHUHH

TK-1 WA _TIK-1.1. 3naet 3HATh:

Crioco0eH cTpouTh IPUHIMIIBI IOCTPOCHUS | * OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
npocTeiine 1 QyHKIMOHUPOBAHUS JUCLUIUIMH B IPO(ECCHOHATBLHOM e TeIbHOCTY;
¢$usnveckue u U3JENUN MUKPO- U * [IOHUMaHKUE COBPEMEHHBIX TEHACHLIUN pa3BUTHA
MaTeMaTH4YeCKHe HAHORJIEKTPOHMKH. MaTepHUaIOBEIEHMS], JIEKTPOHUKH, U3MEPUTENBHON U
MOJIeNIU IPUOOPOB, BBIYHCIINTEIBHON TEXHUKH, HHPOPMAIIMOHHBIX
CXEM, YCTPOMCTB H na _IK-1.2. TEXHOJIOTHH;

YCTaHOBOK Ocy1ecTBIsSeT pacyer YMmers:

3JIEKTPOHUKH U HpeIeIbHO-I0IIyCTUMBIX | ® aHAIU3UPOBaTh, CUCTEMATU3UPOBATh U 0000I1aTh
HaHOBJIEKTPOHUKU U NIPeJIeNIbHBIX PEKUMOB | HAYYHO-TEXHUUECKYIO0 HH(POPMAIUIO B 001aCTH
Pa3INYHOrO paboThl U3aeNuit MUKPO- | COBPEMEHHOTO MaTepPHaIOBEICHHUS;
(GYHKIIHOHAIBEHOTO Y HaHOAJIEKTPOHUKH. * CaMOCTOATENIbHO U3Yy4aTh U IOHUMATh;
Ha3HAYCHHUS, a TAKOKE CHELUAIBHYIO HAYYHYI0 U METOJIUYECKYIO
UCIIOJIB30BAaTh nAa_IK-1.3. JUTEPATypPy, CBSI3aHHYIO C IpoOJIeMaMu
CTaHJapTHBIE JleMOHCTpHUpYET YMEHUE | COBPEMEHHOM JIEKTPOHUKH.

HpOrpaMMHbIE BbIOOpa Teoperuueckux | Baagers:

CpeJICTBa UX 1 DKCIIEPUMEHTAIIBHBIX * METO/IOJIOTHEN TEOPETUUECKUX U
KOMIIBIOTEPHOTO METO/IOB HCCICAOBAHMS | SKCIICPUMEHTAIBHBIX UCCIIEIOBaHUH B 001aCTH
MOJIEJIUPOBaHUS U3ETINI MUKPO- U npodeccrnoHaNBHOM AeATeTbHOCTH

HAHOSJICKTPOHUKHU.MECT
CTPOUTH (1)I/I3I/I‘-ICCKI/I€ )41




MaTeMaTHYCCKUE MOCIH
MPOIIECCOB, TPHOOPOB,
0JIOKOB B 00JIaCTH
3MIEKTPOHUKH U
HAHODJICKTPOHUKH.

MK-2

CriocobeH
apryMEHTHPOBaHO
BBEIOMPATH U
pean30BEIBaTh HA
MpPaKTHKE

3 peKTUBHYIO
METOUKY
IKCTIEPUMEHTAIBHOTO
UCCIICIOBaHUS
napamMeTpoB U
XapaKTEePUCTUK
npudOpoOB, CXEM,
YCTPOMCTB U
YCTaHOBOK
JNIEKTPOHUKH U
HAHOBJICKTPOHUKU
Pa3INIHOTO
(yHKIHOHATBHOTO
Ha3HAYCHHS

W TIK-2.1. 3naer
METO/Ibl pa3paboTKH
3¢ eKTUBHBIX
AJITOPUTMOB PEILICHUS
Hay4YHO-
UCCIIEI0BATEIILCKIX
3a/1a4.

WA _TIK-2.2. TIpumensiet
ANTOPUTMBI PEIICHHS
UCCIIEI0BATENIbCKUX
3a/1a4 ¢ UCIOJIb30BaHUEM
COBPEMEHHBIX SI3bIKOB
POrpaMMHUPOBAHUS.

W _TIK-2.3. O6namaet
HaBBIKAMH pa3padOTKH
CTpaTeruy U
METOJIOJIOTUHU
WCCJICIOBAHUS U3JICINI
MUKpPO- U
HAHOAJICKTPOHHUKH

3HaTh:

* COCTOSIHUE U MEPCIEKTUBBI HAYYHO-TEXHUUYCCKON
MPOOJIEMBI Pa3pabOTKH TEXHOJIOTUYECKUX MPOIECCOB
MPOU3BOJICTBA MATEPUATIOB U U3/ICJIHI 3JIEKTPOHHOU
¥ MUKPOCHUCTEMHOM TEXHHKH;

* COBPEMEHHBIC S3bIKU IPOTrPaMMUPOBAHHUSI, METOIbI
BBIYUCITUTEIBHOMN (DU3UKH B MAaTEeMaTHYECKOTO
MOJIETTUPOBAHMUSI CTPYKTYP, MPHUOOPOB MK
TEXHOJIOTMUECKHUX MPOLIECCOB MUKPO- U
HaHORJICKTPOHUKH.

Ymers:

* CO3/1aBaTh U aHATM3UPOBATH HA OCHOBE
(hM3UYECKUX 3aKOHOB M UX CJICICTBUI
TEOPETUIECKHE MOJIEIH SIBJICHUH TPHUPOIBI,
MOJTyYUTh HABBIKH UCTIOJB30BAHUS B TTPAKTHKE
BOXHEHINX (DU3MUECKUX U3MEPUTEITHHBIX MPHOOPOB
Y TIPUEMOB

* CaMOCTOSITEIEHO M3y4YaTh U IOHUMATh;
CHEHUATBHYIO HAYYHYIO U METOAUYECKYIO
JTUTEPATypPy, CBI3aHHYIO C IPOOIeMaMi
COBPEMEHHOM JIEKTPOHUKHU.

Baaners:

* HaBBIKaMH Pa3pabO0TKU CTPATETHU M METOIOJIOTHHI
WCCIIEIOBAHUS U3JENINH MUKPO- ¥ HAHOAJIEKTPOHUKH,
METOJIOJIOTHEN TEOPETHIECKUX H
AKCIIEPUMEHTAIBHBIX UCCIICAOBAHUHN B 00JIaCTH
npodecCHOHANBEHON IEATETLHOCTH




4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINHBI

OO6mmast TpyJ0€MKOCTh AUCITUIUIHHBI COCTABIISIET S 3a4eTHHIX enuHwmIl, 180 aka.gacos.

Buab! yueOHbIX 3aHATHIA,
BKJIIO4Yasd CAMOCTOATECJIbHYIO
padoTy CTy/IEeHTOB, ®opMBI TEKYILIEro
A UX TPYTOEMKOCTH KOHTPOJIsI yCIIeBAeMOCTH
(B akaJgeMHU4eCKHX Yacax)
Tempr (pasnenr) & KonTakTHas padora DopMa NPOMeKYTOUHOI
Ne JUCUUILIMHBI, g w
= ) < aTrecranumu
UX colepKaHue S o| 2| 5|8 T (o cemecmpan)
n/n @, < z 2| g % E E s
S| Z| S| 2|E2E S| ®opmmd0OuOT
= % gl & g g g = (pu HATMYHMH)
81 Q| 5|28z
= = & E 5
1 |BBexenue 7 1
2 |BakyyMHas 3J€KTPOHHKA 713 1 10
3 |[Ina3MeHHas 2JIEKTPOHUKA 713 1 8
4 [TonynpoBoHUKOBBIE 7 110 34 | 3 70
npudOpHI
2 1051 33,5 DK3aMeH
Bceero 17 34| 7 |05 (1215
Coneprxkanue pa3ienoB AUCIUTIINHBL:
I. Bsenenue
1. Hcropuueckas crpaBKa — 3apOKJIECHUE U PA3BUTHE SJICKTPOHUKH.
2. Kiaccudukanus 31eKTpOHHBIX TPHOOPOB.
II.  OcHOBBI BAKYYMHOH 3JIeKTPOHUKH
1. W3MepeHue ypoBHs Bakyyma.
2. Meroapl noayuyeHus Bakyyma. BakyymHble HacOCHI.
3. BakyyMHbI€ KaMepbl TEXHOJIOTUYECKUX YCTAHOBOK. DJIEKTPOHHBIE U HOHHBIE
HMCTOYHHKHU.
4. DIEeKTpPOBAaKyyMHBIC TPUOOPHI. DIIEKTPOBAKYYMHBIN BBITPSIMUTETH — TUO/I.
DNEKTPOBAKYYMHBIN TPHOJ — IPooOpa3 MoJIEBOTO TPAaH3UCTOPA.
III. ®wu3uka razoBoro paspsiaa
1. IInazma. KauecTBeHHBIEC IPU3HAKK U KOJTUYECTBEHHOE ONMCAHUE I1JIa3MBl.
2. @®wuzuka razoBoro pazpsaa. Y CioBus U IPUMEHEHUE Pa3IUYHbIX BUOB pa3psijaa.
3. TIpubopsl razopaspsaHoii daeKkTpoHukH. [Ipubops! Tietomero paspsa.
I'azopa3psagHble HHIUKATOPHI.
4. TlpuGopsl myroBoro paspsaa. Y CTpOMCTBA 3aITUTHI OT PEBBIICHUS HAPSHKECHUS.
IV. HoaynpoBoaHMKOBaA 3JIEKTPOHUKA
1. BeimpsMuTenbHbIE THOIBI.
2. Huogst HlorTku. Bapukansl. CTaOUIMTPOHBL.
3. Cseromuonsl, hoTonuoanl. Bnusaue temmneparypsl Ha BAX
MOJIYIIPOBOIHUKOBOTO JIMO/IA.
4. CoJsHEYHBIE PJIEMEHTHI.
5. Hcropuueckas cipaBka — U300peTeHHE MOJIEBOTO TPAH3UCTOPA.
6. YHUMNOJISIpHBIE TPAH3UCTOPHI KK JIEMEHT UHTETPATbHOU SJIEKTPOHUKH.
7. CTpyKTypa U NPUHLUII JCHCTBUSA MIOJIEBOT0O TPAH3ZUCTOPA.
8. Tlpunnumsr padotsl, knaccudukamus MJIIT Tpan3ucTopon
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9. Ilapametpsl u xapaktepuctuku MJIIT Tpan3zuctopos

5. O0pa3oBaTe/ibHbIE TEXHOJOTMH, HCIOJIb3yeMble NMPH OCYIIeCTBJIEHNH 00Pa30BaATEJILHOIO
npouecca no JMCUMIUInHe

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIONIME 00pa3oBaTeIbHBIE TEXHOJIOTHH:

BBogHasi JieKuMs — 1aeT IEpBOE IEJIOCTHOE MPEACTaBICHUE O JIUCHUIUINHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME H3Y4Y€HUs JTaHHOW JUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAaYeHHEeM U 3aJladaMH Kypca, €ro pojbl0 U MECTOM B CHCTEME yUeOHBIX NUCUUIUIMH U B
CUCTEME TMOATOTOBKH B IenoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, IMeHa U3BECTHBIX YUEHBIX, U3JIaraloTCs MEePCIeKTUBHBIC
HampaBJIeHUs1 uccienoBaHud. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCS  METOAUYECKUE U
OpraHU3al[MOHHbIE OCOOCHHOCTH pabOThl B paMKax JaHHOW AWCUUIUIMHBI, a TaKXKe Jaercs
aHaJIN3 PEKOMEHIyeMOH yueOHO-METOJMUECKOM JTUTEPATyPHI.

AxkagemMuyeckas JIEKIUS — TIOCIIEIOBATENbHOE M3JI0KEHUE Marepuana,
OCYIIECTBIISIEMOE TPEUMYIIECTBEHHO B BHJE MOHOJIOTAa MpemnojaBareis. TpeOoBaHUS K
aKaJeMUYeCKON JIEKIIMUA: COBPEMEHHBI HAYYHBIN YpOBEHb M HACHIIICHHAS WHGOPMATUBHOCTD,
yOenuTenbHas apryMeHTalus, AOCTYNHAs W TOHATHAas peyb, 4YeTKas CTPYKTypa U JIOTHKa,
HAJIMYUE SIPKUX MPUMEPOB, HAYYHBIX JOKA3aTeIbCTB, 000CHOBAHUMN, (DaKTOB.

JlaGopaTopHble padoThl - Opra"u3aius yaeOHoi paboThl C peaJbHbBIMU MaTEPUATbHBIMH
U WHQOPMAIIMOHHBIMH O0BEKTaMH, SKCIEpUMEHTAIbHAass padoTa C aHaJOTOBBIMH MOJEIISIMU
peaTbHBIX 00BEKTOB M (PU3UUECKUX SIBJICHH.

6. Ilepeyenb WHPOPMANMOHHBLIX TEXHOJIOTHI, MCNOJb3yeMbIX IMPH OCYIIeCTBJIEHHH
00pa3oBaTeILHOIO TMpolecca MO JAUCHUILJIMHE, BKJIKYAs MepevYeHb JHMUIEH3MOHHOIO
NMPOrpaMMHOro obecneyeHusi W HUHPOPMALMOHHBLIX CHPABOYHBLIX cHcTeM (NpH
HEe00X0AUMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca IO JAUCHHUIUIMHE
UCIIOJIb3YIOTCA:

i (opMHpOBaHUS MAaTEPHANIOB JJIsl TEKYIIETO0 KOHTPOJS YCIEBAEMOCTU U MPOBEACHMUS
IPOMEXYTOUYHOM aTTeCTaluy, 115 POPMUPOBAHUS METOJUUYECKUX MAaTEPUAIIOB 110 TUCIUILTMHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHbr OCHOBHOWI W  JONOJHUTENbHOHW y4eOHOl  JUTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «UWHTepHeT», HEO0XOAUMBIX IS
OCBOEHUS TUCUMUILINHBI

a) OCHOBHAS JIUTEepaTypa

1. Hlyka A.A. Dnextponuka / lyka A.A. Dnextponuka. — 2-e uzn. — CI16: BXB-IletepOypr,
2008. — 752 c.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

1. EropoB H. M. Dnektponuka. Bepcus 1.0 [DnekTponnsiii pecypc]. - Kpacnosipck: UTIKCOY,
2008. 330 c.

2. Tutne VY. [NonmynpoBonuukoBas cxemorexuuka / Y. Tutne , K. [llenk — 12-e uza. Towm I: Tlep.
¢ HeM. — M.: JIMK IlIpecc, 2008. — 832 c.

3. I'mazaueB A. B. ®usnueckue ocHOBHI dniekTpoHuku. Koncnekr nexkumii / A. B. I'mazaues, B. I1.
[lerpoBuu - Tomck: ToMmckuii nonuTexHuueckuii yausepeutet, 2015. — 136 c.

4. Jle6eneB M.E. ®dusndeckrue OCHOBBI dJIEKTPOHUKH. Y ueOHO-MeToandeckoe mocooue / M. E.
Jlebenes, A. b. Uypunos — Spocnasnb: Apl'Y, 2018 — 70 c. [mpuHATO K TIedaTH |

8. MaTtepuajibHO-TeXHUYeCKasA 0a3a, HeO0OX0AMMAas ISl OCYLECTBJIEHUS 00Pa30BaATEIbLHOI0
npouecca no AMCUMIUInHE



MartepuanbpHO-TeXHUYECKas 0a3a, He0OXoauMast 1JI OCYIIEeCTBICHUS 00Pa30BaTEIHLHOTO
mpoliecca 1o AUCIUIIINHE BKIIFOYAET B CBOM COCTAB CIIEUATbHBIC TOMEIICHUS:
- yueOHBIC ayAUTOPUH IS POBEJCHUS 3aHATHH JICKITMOHHOTO THTIA;
- yueOHbIC ayIUTOPUHU IS IPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);
- yueOHbBIC ayAUTOPUH TSI IPOBEJICHUS TPYIIIIOBBIX U WHIUBUIYaJbHBIX KOHCYJIbTAIUN;
- yueOHbIC ayIUTOPUHU JUIS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEKYTOUYHOH aTTeCTaIuy;
- TIOMEIIEHUS ISl CAMOCTOSITEIIbHON PaboTHI;
- IOMEMICHHUS JUTSl XPAHESHUS U IPOPUITAKTHIECKOTO 00CTYKUBAHUSI TEXHUIECKUX CPEIICTB
00y4eHwusI.
CriennanbHbIe TOMEIIEHUST YKOMITJIEKTOBAHBI CPEICTBAMU O0YUEHUS, CITYKAIIMHE IS
MIpEACTABICHUS YueOHOW nHPOpMAIHK OONBIION ay TUTOPHH.
[Tomerenus A1 CaMOCTOSTENIBHON pabOTHI 00YYAIOIIMXCSl OCHAIICHBI KOMITBIOTEPHON
TEXHUKOW C BOBMOYKHOCTBIO MOKITIOUEHUS K ceTH « ITHTepHeT» u o0ecnedeHrueM J0CTyna K
3IIEKTPOHHOHN MH(pOpMaImoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI) :

[Tpodeccop 6a3zoBoit kadeapol

o B.U. bauypun
HAHOTEXHOJIOTHH B AJIEKTPHHUKE, JI.().-M.H.

Q0NIAHCHOCID, YUEHAsl CINeNneHb noonuce U.0. Damunus



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«®Pu3dn4yecKue 0CHOBBI YJIEKTPOHUKID)

@DoH/I OLIEHOYHBIX CPECTB
JJISl IPOBe/IeHUs TEKYIIeld U MPOMEeKYTOYHOI aTTeCTALMU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBble KOHTPOJILHbIE 32/IaHUS U MHbIE MATEPHAJIbI,
HCIOJb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

Cnmucox n1adopaTopHbIX pador

JlaGopaTtopHnasi padora Ne 1

OrnpezenieHre KOHTAKTHOM pa3HOCTH MOTEHIUAIOB MEX/1Y MOJIYITPOBOIHUKOM U METAIIIIOM
JlaGoparopHasi padora Ne 2

N3yueHue BBIMPSAMIISIONIETO NEUCTBUS 3JIEKTPOHHO-ABIPOYHOTO TIepexoa

JlaGoparopHasi padora Ne 3

HccnenoBanue eMKOCTHBIX CBOMCTB p-n CTPYKTYP

JlaGopaTtopunas padora Ne 4

N3yuenne nepexoaHbIX MPOIIECCOB B p-n MEPEx0/1ax, paboTarONIMX B UMITYJILCHOM PEKUME
Jlaboparopuas padora Ne 5

N3nydarenpHast peKOMOMHALINS B P-n TIEPEX0aX U XapaKTEPUCTUKHU CBETOAMO OB
JlaGopaTtopnas pabora Ne 6

N3yuenue BIUSHUS MarHUTHOTO TOJISl HA BOJIbTAMIIEPHbBIE XapAKTEPUCTUKHU P-N IEPEXOI0B
JlabGopaTtopuasi padora Ne 7

BoubT-eMkocTHbIE XapakTepuctuku MIII-cTpykTyp

JlaGopaTtopHnas padora Ne 8

N3yuenne npuHImna padoThl COTHEYHBIX IJICMEHTOB

2. Cniucok BONPOCOB M (WJIH) 3aJaHUi JJI IPOBeleHUs IPOMEKYTOYHOM aTTecTAIMU

Knaccudukanus 3neKTpoHHBIX TPUOOPOB.

OnpeneneHrie MOHATHI: BaKyyM, MOHHU30BaHHBIA ra3 W IUIa3Ma, ra3oBblil paspsan. [lepBuunoe
(opMHpOBaHUE TOTOKOB 3aPSKEHHBIX YACTHII.

PaboTa BbIX0/1a 2JIEKTPOHA U 3JIEKTPOHHOE CPOACTBO.

Konrtakr Me-nonynpoBoaHuk. VICKpUBIEHUE SHEPreTMYECKMX 30H MOJIYNPOBOJHMKA Ha
TpaHULe. 3allOPHBIC U aHTU3AIIOPHBIE CIIOH.

Pacnipenenenue norennuana B 3C. [llupuna 3C. Pacnpenenenue anekrpuyeckoro nois B OI13
[TpuGopsl Ha OCHOBE KOHTaKTa Me-TTOTyIPOBOHHUK. DJIEKTPOHHO-IBIPOYHBIC TIEPEXOIBI.
Brempsmisiiomue  cBoiictBa Oapbepa LllorTku. M3MeHeHHE SHEPreTMUEcKHUX JHarpaMMm B
JNEKTPUYECKOM II0JIE.

Huonnas reopus BeinpsamieHus HIoTTku.

OHepreTuyeckas JuarpaMma p-n nepexozaa. Beisoa GpopMyiisl 1iis @x.

[Mupuna OI13. Ciyyaii pe3koro p-n nepexoaa. Ciydail INIaBHOTO IEPEXO/A.

p-n epexo]l BO BHEIIHEM N0JI€. MI3MEHEHNE SHEPreTHYECKUX AUarpaMM.

Baprepnas eMkocTh p-n mepexona.

Brimpsmienue Ha p-n nepexone. BAX B pamkax 1HMOHON TEOPUHU.

BAX nuopa ¢ yueToM cOnpoTUBICHUS 0a3bl.

Buapel mpo6os p-n mepexona.

@YHKIMOHAIbHBIE BO3MOKHOCTH ITOJIYyIIPOBOJHUKOBBIX JTUOJI0B



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

CnucoK BONPOCOB K IK3aMeHY:

OnpeneneHue TOHATUS BAaKyyM; CIOCOOBI HM3MEpEHHs] — TNPUHLUIB  PabOThI
BaKyyMMETPOB, €IMHULbI U3MEPEHUS KAUECTBA BaKyyMa.

OnpeneneHue TMOHATUS BaKyyM; €AMHMIBI H3MEpPEHUS KauecTBa BaKyyma, BHJbI
BAaKyyMHBIX HACOCOB.

OnpeneneHue NOHATHS — BaKyyM; €IMHULBI  HM3MEPEHUs  KadecTBa  BaKyyMa,
3JIEKTPOBAaKyyMHbIE NPHUOOPHI: MPUMEPHl U CpaBHEHUE C IpUOOpaMu TBEPAOTEIHLHOMN
ekTpoHuku (moxackaska: KIIJI, cremeHM uHTErpanuy, YCTOMYMBOCTH K BHEUIHUM
BO3/ICIICTBUSAM, MOIIIHOCTh ¥ YaCTOTAa).

DJEeKTPOHHBbIC UCTOYHUKH W3IYyYCHHS: MPUMEHEHHE, YCIOBUS MCIOJIb30BaHUs, CIIOCOOBI
noJjrydyeHus: (MUHUMYM 2) ¥ YIIPaBJICHUS [TyYKOM.

HoHn3oBaHHBIM ra3 W IulasMma, ra3oBblii paspsan. IIpuMeHeHHE INOTOKOB 3apsyKEHHBIX
YaCTHULl, TUIa3Mbl M Ta30BOT0 pa3ps/ia B HAyKE U TEXHUKE.

[Tpumeps! MOTYyNPOBOAHUKOBBIX MPUOOPOB C OJHUM PN-IIEPEXOIOM: BBINPSMHUTEIHHBIH
O], CTaOWJIMTPOH, BapUKall, CBETOAWOA. BonbrammepHbie (IpU HaJIUMYUU U BOJIBT-
¢dapannbie) xapakTepucTUKU. [IpuHIMI paboThl, IPUMEHEHHE.

[Tpumepsl MOMYNPOBOJHUKOBBIX MNPUOOPOB C ABYMsl pn-nepexonamu. TpaH3uctop
OUIIOJIAPHBIH, TPAH3UCTOP MOJIEBOM, PA3HOBUAHOCTH, TOMOJIOT S, IPUMEHEHHUE.
Knaccudukanus noaynpoBOJHUKOBBIX MPUOOPOB: MPEMAJIONKUTH  KPUTEpUH IS
KJaccu(UKaluu ¥ MPUBECTH IPUMEPHI (110 YHCITY BBHIBOJOB HE Mpeaiarath!). 3armoiHuTh
npo0enbl B KiaccuGUKaiuu, mpeioKeHHON MpernoaaBaTesiemM.

Knaccudukanms  Ou0oJ0B M TPaH3UCTOPOB  OTEUECTBEHHOTO  MPOM3BOJICTBA.
Pacmudposats MmapkupoBky, Harpumep, KJ1209.

KonTakt Me-nonynpoBoauuk. Beimpsmisitomue cBoiictBa 6apbepa LIIOTTKH. KOHTAKThI K
nosynpoBoaHuKaM. [IprGopbl Ha OCHOBE KOHTaKTa Me-1oJIyIpOBOIHHUK.
DNEKTPOHHO-IIBIPOYHBIE NTepeXoabl. BonbTaMiiepHas XapakTEpUCTHUKA BBITPIMUTEIBHOTO
nuona (p-n-nepexona) (mokaszats MacmTadsl oceit). [lupuna OI13.
ONEKTPOHHO-IBIPOYHBIE NTEpeXoAbl. BonbTaMiiepHas XapakTEpUCTHUKA BBITPIMUTEIIBHOTO
nuona (p-n-mepexona) (moka3zaTh MacmTabbl oceif). bapsepHas eMKOCTh p-n mepexoa.
TemnepatypHsble n3menenns BAX.

DIIEKTPOHHO-IBIPOYHBIE EPEX0/ibl. BonbTaMnepHas XxapakTEpUCTHKA BBITPSIMUTEIBHOTO
muona (p-n-mepexona) (Toka3aTh MacimiTadObl oceil). DyHKIMOHATBHBIE BO3MOXKXHOCTH
MOJTyPOBOIHUKOBBIX JHOJ0B. Boimpsimutenbublie 1uo bl CTabuinuTpoHbl. CBETOIUOIBI.
Beimpsamirromee CBOMCTBO — pn-nepexofa. BbIBOJ — CTaTHYECKOM  BOJIBTaMIIEPHOU
XapakTEePUCTUKH pn nepexoa (3amaya [llokmaum). Temneparypuasie n3menenus BAX.

OT BBIIPAMUTENBHOIO [MOAA — K IIOJIEBOMY TPaH3UCTOPY C YIPaBISIIOIIMM p-n-
nepexoqoM. BXxoaHble, BBIXOJAHBIE M IEPEXOAHBIE XAPAKTEPUCTHKU  IOJEBOIO
TPaH3UCTOpa C YHPABISIOMUM p-n-niepexoqoM. Cxema BKIIOYEHHS C OOIIUM HCTOKOM.
Koaddumnuent ycunenus.

BxonHble, BBIXOIHBIE M TIEPEXOJHBIE XapAKTEPUCTUKU IIOJIEBOIO TPaH3UCTOpa C
YIPaBJISOIUM P-n-nepexoAoM. Tomnoaorust TpaH3uCTOpa B UHTETPAIIBHOM HCIIOJTHEHUH.
Cxema BKJITIOYeHHSI ¢ 001uM rcTokoM. Koaddunment ycunenusl.

[Ilectp BUIOB MOJIEBBIX TPAH3UCTOPOB: TPU KOHCTPYKLHHU MO JIBa TUIA MPOBOJUMOCTH.
[IpumeHeHne, BXOJHBIE U BBIXO/IHBIE XapaKTEPUCTUKHU, CXEMBbI BKIIFOUEHUS.

MJII TpaH3uCTOpPBI: CO BCTPOCHHBIM M HMHIYIMPOBAHHBIM KaHaJOM. TomoJiorus,
IPUMEHEHHUE, BXOJHBIE U  BBIXOJHBIE XApPAKTEPUCTUKHU, CXEMbl  BKIIOUECHHUS.
Koaddumuent ycunenus.

bunonsapueie TpaH3ucTOpsl. BXOJHBIE U BBIXOJHBIE XapaKTEPUCTUKH, CXEMA BKIIIOUEHUS
NPN Tpanszucropa ¢ 06mum smutrtepom. Koaddbunment ycuneHusl.

bunonsapuelie u nonesble TpaH3ucTOphl. [IpMHIMNIMATBHBIE Pa3IUUus, HE MEHEE YEThIpEX.



21. CteneHu UWHTErpalyu B ASJIEKTPOHUKE — MOHATHE O €IUHUIAX H3MEPEHHs, HCTOPHUS
n3MeHeHuss. PopMUpPOBAHUE LIEHBI TPOAYKIUU.

22. Tononornyeckas HOpPMa KakK KPUTHYECKHX pa3Mep HU3IAEIUNA MHUKPOIJIECKTPOHUKH.
Hcropudeckoe u3MEHEHHE pa3MEepPOB UCTIONB3YEMBIX TUIACTHUH, U3MEHEHUE TPEOOBAHMH K
YHCTOTE MOMEIICHHUH, ChIPhs, KBaTU(UKALUU IEpCOHAIa.

23. CoBpeMeHHOE O00OpYAOBaHHE MHKPODJIEKTPOHHBIX MPOU3BOACTB. [lpuembl  ams
OpraHu3aIMy 3aKPBITOTO IMKJIa 00pabOTKM TiacTHH. Buael nurorpadum ¢ BBICOKOU
paszpemiaroneii criocoOHOCTHIO.

24. IIpoGaeMbl MUHHATIOPU3AINH B JIEKTpoHUKE. DyHIaMeHTaIbHbIC OTPAHHYCHHUS.

25. 3ammTa TOJEBbIX TPAH3UCTOPOB OT MPOOOsi, HEMPABUILHONW TMOJISPHOCTH, MPEBBIIICHHS
HanpspkeHus. BHemHue cmocoObl 3aluThl M CHOCOOBI  3allUTBl  MHTETPAJIbHBIX
TPaH3UCTOPOB.

26. CxeMbl BKJIIOYCHHS OHUMOJIIPHBIX TPAH3UCTOPOB C OOIIMM SMHUTTEPOM U C OOIIUM
KOJUIEKTOPOM. Y CHIJIEHUE TOKA M HAIPSHKCHHSI, YCHIICHUE MOIHOCTH, U3MEHEHUe (hasbl,
BXOJIHBIE U BBIXOJ/IHbIE COITPOTUBIICHHUS.

27. CoctaBHbIE TpaH3HCTOpHI, cxeMa JlapauHrrona. [IpuHuunm pabGoTel, cOco0 MPOBEPKH,
pPUMEHEHHUE.

28. DneMeHThI jorudeckux cxem. Museprop, anementsl «M», «AJIN», «A-HE», « 1JI-HE».
Peanuzanusi 37€MEHTOB C MOMOIIbIO JIMOJOB, OUIOJSPHBIX TPAH3UCTOPOB, IMOJEBBIX
Tpan3uctopoB. He menee 4 cxem.

29. bunonsipHblii  TpaH3UCTOp ¢ uW3oiaupoBaHHBIM 3aTBopoM (IGBT). Texnomorus,
MPUMEHEHUS, OTIIUYUS OT IPYTHX BUOB

30. OnTo3eKTPOHUKA — PA3HOBUIHOCTH M3TyYalOMMX W (DOTONMPUEMHBIX YCTPOMCTB.
OnTomnapsl.

31. IlepciekTuBHbIE MaTE€pPHUAIIbI ISl UCIIOJIb30BAHUS B HAHOTEXHOJOTUUU B OyAyIIEM.

HpaBnna BBICTABJICHHA OICHKH HA 3K3aMCHE.

B sx3aMeHanmoHHble OMIIET BKIIIOYAETCS 1Ba TEOpETUUYECKUX Borpoca. Ha moaroTosky k
OTBETY JlaeTcs He MeHee 1yaca.

[lo wroram »5K3aMeHa BBICTABISETCS OJHA U3 OLEHOK: «OTJIIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIILHO» WIIA «HEYIOBIECTBOPUTEIHHOY.

Ouenka «OTJIHYHO» BBICTABISETCS CTYJEHTY, KOTOPBIA JAEMOHCTPUPYET TIyOOKOE M
IIOJTHOE BIIQJICHUE COJEp)KaHHUEM MaTephaja M MOHATUHHBIM anmapaTtoM (U3MYECKHX OCHOB
3JICKTPOHUKHU; OCYIICCTBIISIET MEKIPEAMETHBIC CBSI3M; YMEET CBA3BIBATH TEOPHIO C IMPAKTHKOM.
CTy,Z[GHT aacT pasBepHyTble, TIOJIHBIC 1 YCTKHUEC OTBCTHI HA BOHpOCBI 3K3aMCHAIITMOHHOI'O 6I/I.H€Ta
U JIOTIOJTHUTEBHBIE BOMPOCHI, COOJIIOMAET JIOTUUECKYIO TOCIEIOBATEIPHOCTh MPHU H3JI0KEHUN
MaTepuana. [ paMOTHO UCTIONB3YyET TEPMUHOJIOTHUIO (PU3HUECKUX OCHOB DJIEKTPOHUKH.

Ouenka «Xo0pouio» BBICTaBISETCS CTYICHTY, OTBET KOTOPOTO Ha JK3aMEHE B II€JIOM
COOTBGTCTBYIOT yKaBaHHBIM BBIIIC KpI/ITepI/IHM, HO OTJIMYACTCsA MGHBHIGﬁ O6CTO$IT€JII>HOCTI>IO,
rTyOMHO#M, 0O0CHOBAaHHOCTHIO W TIOJHOTOW. B OTBETe MMEIOT MECTO OTACIbHBIE HETOYHOCTH
(HecyllecTBEHHbIE  OMIMOKM), KOTOpble  HUCHPABIAIOTCS  CaMUM  CTYJIEHTOM  IOCie
JOTIOJTHUTEIBHBIX U (MJIH) yTOYHSIOIIMX BOITPOCOB AK3aMEHATOPA.

Ouenka «Y/10BJ1eTBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIH JaeT HETOCTATOUYHO
MOJIHBIE W TOCJEAOBATEIIbHBIE OTBETHI HA BOINPOCH AK3aMEHAIIMOHHOTO Owiera u
JOITOJIHUTCIIBHBIC BOHpOCBI, HO HpI/I 3TOM I[GMOHCTpI/IpyeT YMGHI/IG BBIACIUTH CyH_IeCTBeHHBIe 148
HECYIIECTBEHHBIC TIPU3HAKH U YCTAHOBUTH MMPUIMHHO-CIIEACTBEHHBIC CBA3U. OTBETHI M3JIaraeTcs
B TepMI/IHaX (1)I/ISI/I‘IGCKI/IX OCHOB BHGKTpOHI/IKI/I, HO HpI/I 3TOM I[OHyCKaIOTC}I OLHI/I6KI/I B
OTIPENICTICHUH M PACKPBITUM HEKOTOPHIX OCHOBHBIX TMOHATHN, (OPMYIUPOBKE TOJOXKCHHM,
KOTOpBIe CTYI[GHT Bany,Z[H}IeTC}I I/ICHpaBI/ITI: CaMOCTOSTCIIBHO. HpI/I apI‘yMeHTaLII/II/I OTBETAa
CTYyJICHT HE€ OOOCHOBBIBAC€T CBOM CYXXJeHHsA. Ha 9acTh JOMONHHUTEIBHBIX BOMPOCOB CTYICHT
SaTPYI[HHeTCH aTh OTBECT UJIU JAC€T HeBepHBIG OTBECTHI.
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Ouenka «HeyaoB1eTBOPUTEIbHO» BBICTABISAETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HeHHbIe, OecCUCTeMHbIE 3HaHUs; OECHOpPsIOYHO W HEYBEPEHHO H3JaraeT MaTepual; He
yYMEET BBIACIATH TJIABHOE U BTOPOCTENEHHOE, HE YMEET COCAUHATh TEOPETUUECKUE MTOTOKEHHUS C
NPaKTUKOH, HE YCTaHABIMBACT MEXIIPEIMETHBIC CBS3U; JOMYCKaeT TpyOble OIIMOKH Mpu
ONpENEICHUN CYIIHOCTH PACKPBIBAEMBIX MOHITHH, SIBICHWH, BCIEICTBHE HEIMOHWMAHMS HX
CYLLIECTBEHHBIX M HECYLIECTBEHHBIX IPU3HAKOB U CBSI3€H; JA€T HEIOJIHbIE OTBETHI, JIOTUKA U
MIOCJIEIOBATEIbHOCTh H3JIOKEHUS KOTOPBIX MMEIT CYHIECTBEHHBIE W MPUHLMIHAIbHBIC
HapylLIEHUs, B OTBETaX OTCYTCTBYIOT BbIBOJBI. JIONOJHUTENBHBIE W YTOUYHSIOLUIUE BOIPOCHI
9K3aMEHAaTOpa HE NPHUBOAIAT K KOpPPEKLIHMH OTBETOB cTyAeHTa. Ha oOCHOBHyr d4acThb
JOTIOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPyAHAETCS AaTh OTBET UJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoBneTBOpUTENBbHO» BBICTABIAETCS TaKXKe CTYAEHTY, KOTOPBIM B3sI
9K3aMEHallMOHHBII OHMJIeT, HO OTBEYaTh OTKA3aJCs.
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IMpuioxenne Ne2 k padoveil mporpaMme I CHUIIIAHbI
«®Pu3dn4yecKue 0CHOBBI YJIEKTPOHUKID)

MeTonnquKne YKazaHud QJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

OcHoBHOI (popMOIl H3IIOKEHHUST y4eOHOTOo MaTepuala M0 IUCHUTUINHE «Du3ndecKue
OCHOBBI QJIGKTPOHUKW» SBISAIOTCSA Jekiuu. (Oco0oe BHHUMAaHHE Ha JIEKIUSAX OTBOJUTCA
«NeKTpoHuKe Havyana 20 Beka» - pa3ziesiaM BaKyyMHOM U TJIa3MEHHOM AJIEKTPOHUKH, TOCKOJIBKY
JpyTue pasfenbl 3JIEKTPOHUKU JOCTATOYHO HIMPOKO OCBEIICHBI JAPYTUMHU IUCHUILUTUHAMU, a
OCHOBa TBEPJOTEIBHON JJIEKTPOHUKU — pn-Iepexo] — MOoApoOHO pa3dupaeTcs B XoJne
71a00paTOPHBIX 3aHATHA.

OpHOM W3 TIaBHBIX IeJNeld OCBOCHMS NUCUUIUIMHBI CTAaBUTCS (OPMUPOBAHHME IIMPOKOTO
po¢eCCHOHATBHOTO KPYro30pa U YCBOCHUS MCTOPHUYECKOW KAPTHHBI SBOJIIOLUN HIIEKTPOHHUKH.
Marepuain, 3aKOHCIIEKTUPOBAaHHBINA Ha JIEKLHUAX, HEOOXOAMMO JOMa €lle pa3 MmpopadaTsiBaTh U
Py HEOOXOIMMOCTH JIOTIONIHATE MH(POPMAIUEH, MOTYyYSHHOH Ha KOHCYJIbTAIUSIX, PAKTHUYECKUX
3aHATUAX WM U3 Y4yeOHOM JsuTeparypbl. bojblioe KOIWYecTBO BOMPOCOB Ha JIEKIHSX
CIOCOOCTBYIOT YCTAHOBJICHHIO 00JIee TECHOTO B3aMMHOTO IIOHMMAaHUs B CUCTEME IPETo1aBaTelb
— Tpynra.

Kypc npopomxkaercss ouH ceMeCTp, UTOTOBBIM KOHTPOJIEHBIM MEPONPHUSTHEM SIBISETCS
sk3aMmeH. /[lns momydeHuss JOMycka K S5K3aMeHy HeOoOXOIMMO CBOEBPEMEHHOE U IIOJHOE
BBITIOJIHEHHE Ja00paTOPHBIX PabOT. DTO OOCTOATEIHCTBO HE YKa3blBa€T HA HEOOXOAMMOCTH
BBIMOJHEHUS J1a00paTOpHBIX pabOT B BhICOKOM TeMmiie. HampoTuB, mpakThka MOKa3bIBaeT, YTO
MIOCTICIIHOE  BBIMIOJIHEHHE JIAOOPATOPHBIX HW3MEPEHUH ABNSETCS NPUYMHOM TOBTOPHOTO
BBITIOJIHEHHS j1abopaTopHOil paboThl. be3omacHOCTh mpoBeneHUs padOT JOMKHA OBITh B
npuopuTeTe Mepes To0bIMU (hakTopamMH, TPEOYIOIIMMHU YCKOPEHHOTO IPOBEICHHUS U3MEPEHU.

DK3aMeH ABISETCS JBYXYPOBHEBHIM — MUHUMYM — JJIsi NMPETEHAYIOUIMX Ha OLIEHKY
«YIOBJIETBOPUTEIILHO» TPEJCTaBIsAET co00i HAOOp M3 ONPEAEICHHOIO KOJIMYECTBAa BOIPOCOB,
Ha KOTOpbIE HYXKHO OTBETHTbh KPAaTKO WJIM TECTOBO C UTOTOBBIM pe3ysibTaroM He MeHee 90%
YCIICIIHO BBIMOJHEHHBIX 3aaaHuil. llperenayrone Ha Oosiee BBICOKHME OLEHKH IMOCTE
MPOXOXKACHUSI MUHUMYyMa CIAI0T KJIAaCCUYECKUN YCTHBIHM 9K3aMeH 1o OuieTam.



