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1. HEJM ¥ 3AJAYM JTACIATIIUHBI

1.1. Heau (MCUMNIMHBL: U3yuyeHUEe (QU3UKHU IEKTPOHHBIX MPOIECCOB B BAKY-
yMe, ra3zax, TBepJbIX TeJlaX, Ha TPaHULAaX pazjiena Cpel U MPUHILIUIIOB IOCTPOEHUS U
paboTHI AIIEKTPOHHBIX MPUOOPOB PA3TMYHOTO Ha3HAUCHUSI.

1.2. 3agaun ocBOEeHHUS TUCIUIIJINHBI.

— U3y4eHHue (PU3MYECKUX IMPOIECCOB U 3aKOHOB, JISKAIIIUX B OCHOBE MPHUHIU-
OB JICUCTBUS TOJYIIPOBOIHUKOBBIX MPUOOPOB U OMPEACIISIONTUX XapaKTCPUCTUKH U
napaMeTphl ITUX MPUOOPOB;

— U3y4YeHHE OCHOB (DM3UKHM BaKyyMa M TUIa3Mbl, (PU3NUECKUX SIBJICHUU U TPO-
IIECCOB, JICKAIUX B OCHOBE MPUHIIMIIOB pabOThI MPUOOPOB M YCTPOMCTB BaKyyMHOM
Y TJTA3MEHHOM DJIEKTPOHUKH;

— (h)OpMHUPOBAHNE HABBIKOB JKCICPUMEHTAIBHBIX HCCICIOBAHUN U TEXHUKU
M3MEPEHUN XapaKTePUCTHUK U MapaMeTPOB JIEKTPOHHBIX TPUOOPOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Jucrummmaa b1.0.23 «®u3ndeckne 0CHOBBI AIEKTPOHUKIY» OTHOCUTCS K 0051-
3aTenbHOM yacTu 6s10ka b1 yueGHOoTO 11aHa.

3. MIEPEYEHD IUVIAHUPYEMBIX PE3YJIbTATOB OBYUEHHUS
MO IV CHUTIJINHE

[Iponiecc wm3ydeHUs IUCHUIUIMHBI «DU3HYECKHE OCHOBBI DJICKTPOHUKM
HarpasJjieH Ha (OpMUPOBAHHUE CICTYIONTUX KOMIICTCHITHH:

OIIK-1: ctocobeH MCIoab30BaTh MOJIOKEHUS, 3aKOHBI M METOAbI €CTCCTBCH-
HBIX HayK U MaTEMaTUKH JIJIS PEIICHUS 3a1a9 WHKECHEPHOU JEATEILHOCTH;

OIIK-2: ciocobeH camMOoCTOSITEIbHO MPOBOAUTH KCIEPUMEHTAIbHBIE HCCIIe-
JIOBAHUS W MCTIOJIB30BaTh OCHOBHBIC MMPUEMbI 00PAa0OTKH U MPEACTABICHHS TTOJTyICH-
HBIX JTAHHBIX.

Komme- PesynbTaTrhl 00y4eHusi, XapaKTepu3ywouue

TeHL U c()OpMHPOBAHHOCTH KOMIIETEHIIUH

OIIK-1 | 3HaTh (hu3HYecKre OCHOBBI BAKyyMHOH M IJIa3MEHHOM JIEKTPOHUKH: 3aKOHbBI SMHUC-
CHUH, IPUHIIUIIBI UCTIOIB30BaHUs Qpu3ndeckux 3((HEeKToB B TBEPIOM TEJE B DJIEKTPOH-
HBIX MPUOOPaX U YCTPOMCTBAX TBEPAOTENbHOM 3IEKTPOHUKH;

yMeTb IIPUMEHATH MMOTYYEHHbIE 3HAHUS MPU TEOPETUUECKOM aHAJIM3€e, KOMIIbIOTEp-
HOM MOJIEJIMPOBAHUHU U HKCHEPUMEHTATBHOM HCCIEIOBAaHUN (DU3MYECKHX IMpPOIlec-
COB, JIeXKAIllUX B OCHOBE MPHUHILMUIIOB paboThl MPUOOPOB U yCTPOMCTB BaKyyMHOM,
TJ1a3MEHHOW U TBEPJOTEIbHON MIEKTPOHUKU;

BJaJeTh nH(popmanuen 06 00JacTsIX MPUMEHEHUs U MEepCIeKTUBAaX Pa3BUTHUS MPU-
O0OpOB M YCTPOHCTB BaKYyYMHOMH, IJIa3MEHHOM, TBEPAOTEIbHON JIEKTPOHHUKH.
OIIK-2 3HATh KOHCTPYKIMH, TapaMeTPhl, XapaKTEPUCTUKH U 00JIACTH IPUMEHEHUSI TPUOO-
POB M YCTPOMCTB BAKyYMHOM, IJIa3MEHHON U TBEPAOTEIbHOM AIEKTPOHUKH;

yYMeTb [IPUMEHITh METO/Ibl pacyeTa apaMeTpoB M XapaKTEPUCTHK, MOJIETUPOBAHUS




U MIPOEKTUPOBAHUS 3JIEKTPOHHBIX MPHUOOPOB M YCTPOICTB TBEPAOTEIBHON 3IEKTPO-
HUKH;

BJIaJleTh METOJAMU SKCIIEPUMEHTAJIbHBIX UCCIIEI0BAaHUI TapaMeTPOB U XapaKTepu-
CTHK 3JIEKTPOHHBIX PUOOPOB U YCTPOMCTB.

4. OBFBEM JUCHUIIJIMHBI (MOAYJIS)
OO6mast Tpy10€eMKOCTh TUCHUIIINHBI «DU3nUecKrue OCHOBBI AJIEKTPOHUKUY» CO-
CTaBJISIET D 3aUETHBIX €IUHMUII.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI 110 BUIaM 3aHITHI

Ounas popma 00yueHust

Bun yueOHO# paOoThI Bcero CemecTpsl
4acoB 5
AyauTopHbIe 3aHATHS (BCEro) 116 116
B Tom yucie:
Jlexiuu 48 48
JlabopaTopusbie paboTsl (JIP) 34 34
ITpaktnueckue 3austus (113) 34 34
CamocrosiTesibHas paboTa 28 28
Kypconas pabota + +
Yacel Ha KOHTPOJIb 36 36
By mpoMexyTOYHOM aTTECTAIMU — SK3aMEH + +
OO6m1as Tpy10€MKOCTh qac 180 180
3ad4. efl. 5 3)

3aouynas popma 00yueHust

Bup yueGHoi#t paboThl Bcero CemecTtpsbl
4acoB 7
AyauTopHbIe 3aHATHS (BCETO) 16 16

B Tom uucre:

Jlexuu

JlabopaTopnsbie pabotsl (JIP)
ITpakTnueckue 3ansaTus (I13)
CamocrosiTesibHas paboTa 155 155

A0
A|D(|0

Kypconas pabota + +
Yacsl Ha KOHTPOJIb 9 9
By npomMexyTOYHOM aTTecTalu — YK3aMEH + +
OO6mas Tpy10€MKOCTh gac 180 180

3ad4. €. 5 5




5. COJEPKAHME JJUCHUTITUHBI (MOYJIST)

5.1 Conep:xanue pa3aesioB JTUCHHMILIMHBI U pacnpeaejeHue TPYA0eMKOCTH
o BUIaM 3aHATHI

ouHas opma o0yueHust

Ne | HammenoBanue Jlexu | IIpak | JIa6. | CPC | Beero,
Conepxanue pazzena
/i TEMBI 3aH. | 3aH. qac
1 | dusnueckue oc- | OCHOBHBIC CBOMCTBA NOIYIPOBOAHUKOB. IIpoliecchl nepeHoca HocUTe-
HOBBI pabOTHI nel 3apsiza B oiynpoBogHuKax OyHIaMeHTalbHas CHCTeMa ypaBHe-
npuOOpoB TBep- | HUM (QU3UKK MOIYIPOBOTHUKOBBIX PUOOPOB. CamocmosimensvHo. 4 2 - 2 8
JIOTENbHOM 2JI€K- | YPaBHEHUE INIOTHOCTH TOKA. Y paBHEHHE HENPEPBIBHOCTH MOTOKA.
TPOHUKH Ypasuenue Ilyaccona.
2 | KonraxtHsle Pa3zHOBHIHOCTH 3TEKTPHUUECKUX TIEPEXO0B U KOHTAKTOB. DIIEKTPOH-
SIBJICHUS B I10- HO-JIBIPOYHBIH TTepexo/], IPHHINI AeHCTBHS, IpSIMoe U oOpaTHOe
JIYHNPOBOJHUKAX | BKJIIOYEHHE. TeopeTHueckas BOJIbT-aMIepHAs XapaKTepucTuKa pP-n-
nepexona. PeanbHast BONBT-aMIIepHast XapaKTepHCTHKA P-N-Tiepexoa.
[Ipo6oii p-n-nepexona. DKBUBAIICHTHBIE CXeMBI P-N-niepexona. M/II1- 8 4 4 4 20
cTpyKTypa. Pexxumsl cmenenus. BonbT-dapagHast xapakTepucTuKa.
Camocmosamenvho. Ilepexoapl MeX Iy MOTYHPOBOJHUKAMU C OTHHM
TUTIOM 3JIEKTPONPOBOAHOCTH (p+ - p, n+ - n). KoHTaKTHI MeTamLI —
MOJYNPOBOAHUK (omuyeckuii, mepexon LlloTTkn). I'eTeponepexosl.
3 | [HonynpoBoauu- | YcTpoHCTBO, CXEMBI BKIFOUESHHS ¥ MOJEIH MOJTYIIPOBOAHIKOBBIX JIHO-
KOBBI€ THOBI noB. BempsimutensHble auoapl. CrieluaibHbIe TUITBL AUOJI0B: BapUKa-
ITBI, CTAOWJIMTPOHEL, CTAOMCTOPHI, TYHHENBHbBIE U OOpalieHHbIe THOAbEL | 4 4 10 2 20
Camocmosamensro. BbICOKOUaCTOTHBIE, IMITYJIbCHBIE JHOJBI, TUOBI C
HaKOIUICHHEM 3apsafa, 1o sl IoTTku.
4 | bunonspHble CTpyKTypa U IPUHIMII ASHCTBUS OUITOJIIPHOTO TPaH3UCTOPA. PexxumMbl
TPaH3UCTOPHI paboter. Cxembl BKItoYeHUs. CTaTHYeCKUe XapaKTEPUCTHKH OUTIONP-
HBIX TPaH3UCTOPOB. MoJIeNN U MalOoCUTHAIBHBIE ITapaMeTphI OUITo-
JSIPHBIX TPaH3UCTOPOB. [TepexoHbIe 1 YaCTOTHBIE XapaKTEPUCTUKI 8 4 4 4 20
OHIOJIAPHBIX TPAaH3UCTOPOB. Camocmosmenvho. Y CHITUTENBHBIC CBOI-
cTBa OumnossipHoro Tpansucropa. Obmye cBeneHns o rpadoaHaIuT-
YEeCKOM pacdeTe YCHINTEN Ha OUIOIIPHOM TpaH3ucTope. MeToanka
pacuera.
5 | INoneBbie mpu- [Nonesrie mpubopHI, KIIaccupuKays 1 OCHOBHBIE ocoOeHHOCTH. [lore-
GopbI BO#1 TpaH3UCTOp ¢ ympasistonmM p-n-nepexogom (IITYII), ycrpoii-
CTBO, IIPHHIIMI JEHCTBUS, CTATHUECKUE XapaKTEPUCTUKH, TapaMeTPHI.
Camocmoamenvro. ManocursaibsHas sxBuBaieHTHas cxema [1TVYII.
IMonesoit Tpansuctop LIoTTKH, €ro cTaTHYECKHE XapaKTEPUCTUKH,
rnapaMeTpsl. Y CTpOHCTBO, IPUHIMI AEUCTBUS, CTATHUECKUE XapaKTe- 8 4 4 6 22
puctuku u napametpbl M/II1-Tpan3ucropa ¢ MHAYIIMPOBAaHHBIM KaHa-
JIOM. Y CTpOMCTBO, MPUHLIUI AEHCTBUS, CTATHUECKUE XapaKTEPUCTUKU
u mapameTpsl M/II1-TpaH3ucTopa ¢ BCTpOeHHBIM KaHaoM. Camocmo-
amenvro. DxBUBaNeHTHBIE cxeMbl MII1-Tpan3ucTopoB. O6mue cae-
JeHHs 0 Tpad)OaHATUTHYECKOM pacyeTe YCHIIUTEIsI Ha MOJICBOM TpaH-
3ucTope. MeToaMKa pacuera.
6 | Tupucropst YCTpoiCTBO M NPUHLUT JeHCTBUA AMHUCTOpa, TUpHcTopa. BAX nu-
HHUCTOpA, THpUcTOpa. CrocoOB! BKIIIOUEHHs THpUCTOpa. CItocoOBI BBI-
KiroueHus Tapucropa. Camocmosmenvro. CTaTHUECKHE U JHHAMHYE- 4 4 - 2 10
CKHe TmapamMeTps! Tupuctopa. CHMHCTOP, YCTPOICTBO, IPHHIHM JeH-
crBusi, BAX.
7 | ®usmyeckue oc- | Dmuccust. Buabl smuccun B TBepabix Tenax. Kimaccudukamms s1ekTpo-
HOBBI DMUCCHOH- | BaKyyMHBIX IIPUOOPOB U MX YCTPOHCTBO. DNEKTPOBAKYYMHBIE THOMBI,
HOH 3JIEKTPOHMKH | MPUHLUI JSUCTBUSA, XapaKTEPUCTUKH, TapaMeTphl. DIEeKTPOBaKyyM-
HBIE TPHOJBL, TPUHIIUT JEUCTBHS, XapaKTePUCTUKH, TapaMeTpbl. MHO-| 4 4 8 2 18
TORJIEKTPO/IHBIE JIAMIIBI, TIPHHINT JeHCTBHS, XapaKTepUCTHKH, Mapa-
Metpel. Camocmoamensvho. POTOINEKTPOHHEIE TPUOOPHI, MPUHITHIT
JIeHCTBYS, XapaKTePUCTHKHU, TaPAMETPEI
8 | DnexkrpoHHbIE THIBI 2IEKTPOHHBIX MTyYKOB, X OCHOBHbIE XapaKTepUCTUKU. CHCTEMBI
HOTOKH B Bakyy- | ()OpMHPOBaHHS SICKTPOHHOTO MOTOKA. DICKTPOHHBIA POKEKTOP.
Me, uX popmupo- | Dokycupyromiue cucteMbl. OTKIOHSIOIINE CUCTEMbL. DKkpanbl. Camo- 4 4 - 2 10
BaHUE U TPaHC- cmosimensro. OcOOEHHOCTH AIEKTPOHHO-JIY4EBbIX TPUOOPOB pa3iiny-
MOPTHUPOBKA Horo HasHaueHwus1. Ocimmiorpagudeckue Tpyoku. Knneckormst.
9 | dmuveckue OnekTpudecKue sIBICHHS B ra3ax. [losiBIeHNe 1 HCUe3HOBEHUE 3apsi-
OCHOBBI T'a30- JKEHHBIX JacTHUI] B ra3ax. HecaMoCTOSTENbHBIN U cCAaMOCTOSTENbHBII 4 4 4 4 16
pa3psiiHOM pa3pan. PazHOBUAHOCTH ra30BBIX Pa3psA0B: TICIOIINHN, TyTOBOH, HC-
IEKTPOHUKH KPOBOMW, KOPOHHBIN, BHICOKOYACTOTHBIHN pa3psaabl. CamocmosamensHho.




[IpuGopsl razopaspsiiHON 371EKTPOHUKHU. ['a30pa3psaaHble HHAUKATOP-
Hble naHeny. [lnazMeHnHble AUCIIIEN U TENeBU3HOHHBIE SKpaHbl. M-
MyJIbCHBIA BOAOPOAHBIN THPATPOH. UTHUTPOH.

Bcero | 48 34 34 | 28 | 144
Konrtpoan 36
Hroro 180
3a04yHas popma 00y4yeHust
Ne | HaumenoBanue Jlexu | IIpak | JIa6. | CPC | Beero,
Conepxanue pasjena
n/n TEMBI 3aH. | 3aH. qac
1 | ®usnueckue oc- | Camocmosmenvro. OCHOBHBIE CBOMCTBA MOJIYIIPOBOAHUKOB. [Iporec-
HOBBI pabOTHI CBI IIepeHoca HOCHUTENeH 3apsiia B ITOIyIpoBogHNKaX OyHIaMeHTab-
puOOpOB TBEP- | Hasl CHCTEMa ypaBHEHHH (DU3MKH ITOIYIPOBOJHUKOBEIX IPHOOPOB. - - - 16 16
JOTEIILHOH JJ1eK-
TPOHUKHI
2 | KonraxtHsle Pa3HOBHIHOCTH 3JEKTPHUUECKUX TIEPEXO0B U KOHTAKTOB. DIIEKTPOH-
SIBTICHHS B I10- HO-JIBIPOYHBIN Nepexo], MPUHIMM AHCTBHA, IpAMOe U 0OpaTHOE
JTyHNpOBOJHUKAX | BKIIOYeHHE. TeopeTHueckast BOJbT-aMIEpPHAs XapaKTepuCcTuKa P-N-
nepexona. PeanbHas BONbT-aMIIepHast XapaKTepHCTHKa P-N-Tiepexoa.
[po6oit p-n-nepexoaa. DKBUBAJICHTHBIE CXeMBI P-N-niepexona. Camo- 2 - - 18 20
cmosimensro. Tlepexosl MeXX /Ty HOTYIIPOBOTHUKAMHU C OJJHUM THIIOM
3JIEKTPONPOBOTHOCTH (p+ - p, n+ - n). KOHTaKTBI MeTaIT — MOTYIIPO-
BOIHUK (oMuueckuii, nepexon Llortkn). 'eteponepexonsr. MII-
cTpyKTypa. Pexxumsl cmenenns. BonbT-(apagHast XapakTepHCTHKA.
3 | HonynpoBomuu- | Camocmosmenvho. Y CTPOHCTBO, CXEMBI BKIIFOUECHHUS U MOJAEIH TIOITY-
KOBBIE THOMBI MIPOBOJHHUKOBBIX HOJ0B. BempsmuTensHble auozasl. CrienuanbsHbie
THUIIBl AUOJIOB: BapUKaIIbl, CTAOWIINTPOHEI, CTAaONUCTOPEI, TYHHETBHBIE U | - - - 16 16
oOpalleHHbIe IMO0AbL. BrIcOKOUacTOTHEIE, HMITYJIbCHBIE AUOMIBI, TUOMIBI
C HaKOIUICHUEM 3apsina, 1uoasl IIoTTky.
4 | bumomnsipHbIe Camocmoamenvro. CTpyKTypa U IPUHINM JEHCTBHUS OUIIOISPHOTO
TPaH3UCTOPHI TpaH3ucTopa. Pexxumer paboTel. CxeMbl BKIIOUeHHSA. CTaTHYECKHE
XapaKTePUCTUKU OHUIOISPHBIX TPAH3UCTOPOB. MOJIeNN 1 MalIOCHUT- - 2 2 18 22
HaJIbHBIE ITApaMeTPhI OUIOIIPHBIX TPaH3UCTOPOB. [lepexonnbie U Ya-
CTOTHBIE XapaKTePHCTUKN OMIOJISIPHBIX TPAH3UCTOPOB.
5 | IoneBsie npu- [Monessle mprbOPEL, KIaccuUKanus 1 OCHOBHBIE ocobeHHOCTH. [loe-
GopbI BO#1 TpaH3UCTOp ¢ ympasistonmm p-n-nepexogom (IITYII), yerpoii-
CTBO, IIPHHIIMI JEHCTBUS, CTATHUECKUE XapaKTEPUCTUKH, TapaMeTPHI.
Camocmosamenvro. ManocurHanbHas kBuBajieHTHas cxema [1TYII.
[Tonesoit Tpansucrop LIoTTKH, €r0 cTaTUYECKUE XapaKTEPUCTHKH,
rnapaMeTrpsl. Y CTpOHCTBO, IPUHIMI AEWCTBUS, CTATHUECKUE XapaKTe- 2 2 2 19 25
puctuku 1 napamerpbl M/III-Tpan3ucropa ¢ MHAYIIMPOBAaHHBIM KaHa-
J0M. Y CTPOHCTBO, MPUHIUI ISHCTBHS, CTATHYECKHE XapaKTePUCTHKU
u napameTpsl M/III-Tpan3ucropa ¢ BCTpoeHHBIM KaHasioM. Camocmo-
smenvbro. DKkBUBaJeHTHBIE cxeMbl M/IT1-Tpan3ucTopoB. O6miue cBe-
JeHHs 0 TpadOaHATUTHUECKOM pacyeTe YCHIUTEISI Ha MOJICBOM TPaH-
3ucrope. MeTonka pacdera.
6 | Tupucropst Camocmosamenvro.Y CTPOMCTBO ¥ IPUHIIMI ISHCTBUS JHHUCTOPA, TH-
pucropa. BAX munncTopa, Tupucropa. CriocoObl BKIIOYEHUS TUPH-
ctopa. CriocoObl BEIKIIFOUEHUs TUpHCTOpa. CTaTHYecKHe U TUHAMHUYe- - - - 16 16
CKHe mapameTpsl Tupuctopa. CHMHCTOP, YCTPOICTBO, IPHHIMI JeH-
ctBusi, BAX.
7 | ®usuyeckue oc- | Dmuccus. Buabl smuccun B TBepabiX Tenax. Kimaccudukanus 31ekTpo-
HOBBI 3MHCCHOH- | BaKyyMHBIX IIPHOOPOB 1 HX YCTPOICTBO. DIEKTPOBAKYYMHBIE THOJHI,
HOM SJIEKTPOHMKH | TIPHHIUI JEHCTBUS, XapaKTePUCTHKH, ITapaMeTphl. DIEKTPOBAKYyM-
HBIE TPUOJBI, TPUHIIUII ACHCTBHS, XapaKTePUCTUKH, MapameTpsl. Ca- 2 - - 18 20
MocmosmensHo. MHOTO3JIEKTPOIHBIE JIAMITBI, IPUHITHI IeHCTBHS,
XapaKTePUCTHKH, TTapaMeTpbl. POTOITEKTPOHHBIC TIPHOOPHI, IPHHIIHIT
JIeICTBUS, XapaKTEPUCTUKH, TAPaMETPhI
8 | DnexkrpoHHbIE THIBI 2IEKTPOHHBIX MTyYKOB, X OCHOBHbIE XapaKTepUCTUKU. CHCTEMBI
MIOTOKH B BaKyy- | (DOPMHPOBAHUS IIEKTPOHHOTO MOTOKA. DJIEKTPOHHBII MPOKEKTOP.
Me, ux popmupo- | Doxycupyromme cucteMsl. OTKIOHSIOMHNE CHCTeMBI. DKpaHbl. Camo- - - - 16 16
BaHHE U TpaHC- cmosimenvro. OCOOEHHOCTH 3IIEKTPOHHO-IIYYEBBIX IPHOOPOB pa3iiid-
MIOPTHPOBKA Horo HaszHaueHus1. Ocrmmiorpagudeckue Tpyoku. Knneckormst.
9 | dusuyeckue oc- | DieKTpuUecKue ABIeHUs B razax. [losBneHue u ncue3HOBEHHE 3apsi-
HOBBI razopas- JKCHHBIX YaCTHII B ra3ax. HecaMocTOSTEIBHBIN U CAMOCTOSTENbHBIN
PAIHOMN 37IeKTpo- | pa3psaa. Pa3sHOBHIHOCTH Ia30BBIX Pa3psiOB: TIICIOIIUI, JyTOBOM, HC- 2 - - 18 20

HHUKHU

KPOBOM, KOPOHHBIN, BBICOKOYACTOTHBIN pa3psanbl. Camocmoamensho.
[Tpubops! razopaspsHOil >IeKTpOHUKH. ["a30pa3psiiHbIe HHANKATOP-




Hble naHeny. [lna3menHsle aucnien 1 TeJleBU3HOHHbIE YKpaHbl. VM-
MyJIbCHBIA BOAOPOAHBIN TUPATPOH. UTHUTPOH.

Bcero 8 4 4 155 | 171

KonTpoan 9

Htoro 180

5.2 Ilepevennb J1a00PaATOPHBIX PadoT

1. UccnenoBanue BoabT-hapaanon xapakrepuctuku M/III-cTpykTypsl.

2. UccnenoBanre BIUSHUS TEMIEPAaTyphl HA BOJIBT-aMIIEPHBIC XapaKTEPUCTH-
KH TTOJTYTIPOBOTHUKOBBIX JTHOJIOB.

3. UccnenoBanmne BOJBT-aMIIEPHBIX XAPAKTEPUCTUK U MApaMETPOB CIEIHATb-
HBIX BHJIOB JHOJIOB.

4. VI3amMepeHune CTaTUYECKUX BOJIBT-aMITIEPHBIX XapaKTEPUCTUK U OCHOBHBIX TTa-
paMeTpoB OUTIOISAPHBIX TPAH3UCTOPOB cxema ¢ O3

5. U3mepenne craTHyecKux BOJIbT-aMIIEPHBIX XapaKTEPUCTUK U OCHOBHBIX Ta-
paMeTpoOB MOJEBBIX TPAH3UCTOPOB.

6. N3yuenue ¢pu3ndeckux OCHOB PabOThI AJIEKTPOBAKYYMHOTO IUOA.

7. N3yuenue pu3nNUecKuX OCHOB PabOTHI AJIEKTPOBAKYYMHOTO TPHO/IA.

8. N3yuyenue ¢puznuecknx OCHOB pabOTHI ra30pa3psiAHBIX MPUOOPOB.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTrcTBUM ¢ y4eOHBIM IUIAHOM OCBOEHHUE JMCHMIUIUHBI «DU3HUECKHUE
OCHOBBI 3JIEKTPOHHKH» MPEAYCMAaTPUBAET BBHINOJHEHUE KYpCOBOMl pabOThl B S ce-
MecTpe Jist 04HOM (opMbl 00yUEeHHS, B / ceMecTpe AJid 3a04HON (OopMbI OOyUEHHS.

[TpumepHas TemaTHka KypcoBou paboThl: «Pacder CUiioBOro THPUCTOPA»

[TpumepHas TemaTHka KypcoBou paboThl: «Pacder cuiioBOro THPUCTOPA»

KypcoBasi pabora mo aucuuruinHe «®PuU3MUECKHE OCHOBBI AJIIEKTPOHUKI
npelycMaTpuBaeT pacyeT KOHKPETHOIO IMOJIYyIPOBOJAHUKOBOIO MPUOOpPA, MO3TOMY B
KypPCOBYIO pabOTy BXOJUT pa3paboTKa TOMOJIOTHH MPUOOpa, BEIOOP €ro 3aKOHYCHHOU
KOHCTPYKIIMU U PacyeT OCHOBHBIX [1apaMETPOB.

Kaxxnplil CTyIeHT Mmoiy4yaeT WHIWBUIYAIbHOE 3aJaHUE Ha KypCOBYIO paboTy.
B 3agaHum npuBOIUTCS HAMMEHOBAHUE TEMbI M UCXOAHbIE JAHHBIE JIJISl pacuera To-
MOJIOTHH U CTPYKTYPbI OJIYIPOBOJHUKOBOIO MTPUOOpA.

3amauu, penaeMble IPH BBITOJTHEHUH KypCOBOM paOOTHI:

* HAYYUTHCS CaMOCTOATENIbHO padOTaTh C TEXHUYECKOM M HAYYHOU JuTepary-
poif;

* popaboTaTh BOIMPOCHl TEOPUU M KOHCTPYUPOBAHUS MOIYIPOBOJIHUKOBBIX
pudOpOB;

* 000CHOBAHHO MOAXOJUTh K BBIOOPY TEXHMUYECKUX PEIICHUN MpU pacyere
npubopa;

* KPUTUYECKHU OIIEHUBATh PE3yJIbTaThl, MOJYYEHHbIE IPU pacueTe TOMOJOTHHU
nmpubopa, ero mapaMeTpoB M XapaKTEPUCTHK;



* YMETh YETKO M T'PAaMOTHO U3JIaraTh CBOM MBICIIM U HAIVIAHO MIPEICTABIATH
pe3yibTaThl PaCUETOB.
KypcoBas paboTa BKiIto4aT B c€0sl paCUETHO-TIOSICHUTENIBHYIO 3aIUCKY .

Y4eOHbIM TUIaHOM MO AUCHUILIMHE «DU3UYECKHE OCHOBBI JJIEKTPOHUKWY HE
MIPETYCMOTPEHO BHITIOJHEHNE KOHTPOJIBLHON PaOOTHI.

7. OUEHOYHBIE MATEPHA.IbI LIS IPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOLIUXCS MO
JTUCHMUILIAHE (MOJYJIIO)

7.1. Onucanue nokasarejeil 1 KpuTepueB OLEHMBAHUSA KOMIIETEHUU HA
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHUS, ONIMCAHUE IIKAJ OLleHUBAHUS

7.1.1 JTan TeKymero KOHTpOoJst

PGBYJII)TaTBI TCKYILICI'O KOHTPOJIA 3HAaHUW M MEXKCECCUOHHOM aTTeCTallMu Olle-
HHUBArOTCA I10 CJIGIIYIOHleﬁ CHUCTCMC.

«aTTCCTOBAH»,
«HC aTTCCTOBAH).

Pe3yabTaThl 00yueHus,

Komme- Kpurtepun
TeHIHs XapaKTepHu3yloume P — AtrecroBan | He arrecroBan
c(hOpMHPOBAHHOCTH KOMIIETCHIIUH
OIIK-1 [3HaTh Qu3nyeckue ocHOBBI BakyymHou u | Tect Beinonnenue te- |B Tecte MeHee
IUTa3MEHHOH 3JIEKTPOHUKHU: 3aKOHBI SMHUC- cra Ha 40 - 100% |40 % npaBuiib-
CHH, IPUHIIMIIBI HcNoNb30BaHus pusnde- |KoHTponbsHble 3aganust 1t |OTBeT Ha 3-5 3a-  |HBIX OTBETOB
cKuX 3((EKTOB B TBEPIOM TeJI€ B JICK- 3aIUThI Ta0OPATOPHBIX JTaHui BapuaHTta |PemeHo menee 3
TPOHHBIX MPUOOpPAxX U yCTPOICTBAaX TBEPI0-|paboT u3 5 3a1aHui u3 5
TEJIbHOMU JJIEKTPOHUKH,
YMeThb IIPUMEHATH NOIy4YeHHbIE 3HaHus npul Tect Beinonnenue te- |B Ttecte MeHee
TEOPETHICCKOM aHAJH3€, KOMITbIOTEPHOM cra Ha 40 - 100% |40 % npaBuiib-
MOJIEIUPOBAHUU U IKCIEPUMEHTAIBHOM Konrtponsnsie 3ananus 11t |OTBeT Ha 3-5 3a-  |HBIX OTBETOB
HCCIe0BaHNH (PU3NYECKHX ITPOIIECCOB, 3aIIUTHI Ja00PATOPHBIX JaHuii BapuanTta |Pemieno menee 3
JIeXalUX B OCHOBE MIPUHIIUIOB PAOOTHI pabor u3 5 3aJaHuil U3 5
npuOOPOB U yCTPONCTB BaKyyMHOM, IIa3-
MEHHOH U TBEpAOTEIbHON IEKTPOHHUKH;
BJageTh nH(QopMarmei 00 obnactsax mpu- |Tect Boinonnenue te- B Tecte Menee
MEHCHUS U MTEPCIIEKTHBAX Pa3BUTHUS MPHOO- cra Ha 40 - 100% |40 % npaBuis-
POB H YCTPOMCTB BaKyyMHOM, T1a3MeHHOH, |KoHTpoabpHbIe 3aganust s |OTBeT Ha 3-5 3a-  |HBIX OTBETOB
TBEPJIOTEIBHOM AIIEKTPOHUKH. 3aIIUTHI Ta60PATOPHBIX nanuii Bapuanta |Pemeno menee 3
pabor u3 5 3aJlaHui u3 5
OIIK-2 [3HaTh KOHCTPYKIMH, IapaMeTphl, XapakTe- |Beinonnenue naboparop- |Beimonnenue pa- |HesbinonHenue
PHUCTUKHU M 00JaCTH IPUMEHEHHs TPUOOPOB |HBIX paboT COrNIaCHO HH-  |OOT B CPOK, paboT B CPOK,
1 YCTPOWCTB BaKyyMHOH, IUTa3MEHHOW M |AMBHAyanbHOMY rpaduKy |mpemycMoTpeH- |mpemycMoTpeH-
TBEPAOTENBHOMN 3JIEKTPOHUKY; HBIH B pabounx  |HBIH B paboumx
IporpamMmax IporpamMmax
yMeTh IPUMEHATh METOIBI pacyera mapa- |OO6pabotka pesynpratoB |Brimonnenne pa- |HeBbimonneHue
METPOB U XapaKTEPHUCTHK, MOJICTTMPOBAHUS |M3MEpEHHH, aHAIN3 TTONTy- (00T B CPOK, paboT B CpOK,
Y ITPOEKTUPOBAHUS JIEKTPOHHBIX IPHOOPOB|UEHHBIX JaHHBIX OpeJyCMOTPEH-  |OpeayCMOTpEH-
U YCTPOWUCTB TBEPAOTEIbHOMN IIEKTPOHUKH; HBII B pabounx  |HBII B pabounx
IporpaMmax IIporpaMmax
BJIa/IeTh METOJIaMH SKCIepUMeHTaNIbHBIX  |Cobmronenne npaBui Tex- |Beimonnenue pa- |HeBbimonnenue
UCCIIEeIOBaHNH MTapaMeTpOB U XapakTepu- |HUKM 0e30macHOCTH pH  |O0T B CPOK, paboT B CpoK,
CTHK DJIEKTPOHHBIX TPUOOPOB 1 YCTPOMCTB. |BHIIOJIHEHNH Ja00paTop- |IpeaycMOTpeH-  |IpexycMOTpEeH-
HBIX PaboT; y4eT morpeml- [Helil B pabounx  [HBIH B pabodnx
HOCTH M3MEPEeHUH IporpamMmMax IporpamMmax




7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJISI 3SHAHU I

Pe3ynpTaThl IpOMEXYTOUYHOTO KOHTPOJIS 3HAHUN OIICHUBAIOTCS B 5 CEMECTpe
TUTs1 O9HOM (hOpMBI 00yUeHUS, B 7 CEMECTpe JIst 3a09HOUN (hOpMBI 0OYUEHUS 10 YETHI-
pex0anIpHOM cucTeMe:

COTIUYIHOY;

«XOPOIILIO»;

«YIOBIIETBOPUTEIHHOY;

«HEYIOBIECTBOPUTEIHHO

PesyabTaTsl 00y4yeHus,

Kpurepun
Komme- XapaKkTepu3ylue
OLeHUBA- OTtau4yHo Xopomo Yaosa Heynosa
TeHIUsl ¢()OpMHPOBAHHOCTH st
KOMIIeTeHIIHU
OIIK-1| 3HaTh ¢u3HMUecKre OCHOBHI Baky- | Tect Brmonae- | Bemmonuenne Bremonaenne| B tecte
YMHOM U IJIa3MEHHOMN 3JIEKTPOHHU- Hue Tecta | Tecta Ha 80 — | Tecta Ha 70 | MeHee
KH: 3aKOHBI SMUACCHH, TIPUHITHITBI Ha 90 - 100| 90 % 80 % 70 % mpa-
HCTIOB30BaHUS (PH3MUECKUX (- % BHJIBHBIX
(hEeKTOB B TBEPIOM TEJIE B INIEK- OTBETOB

TPOHHBIX MPUOOpaxX M yCTPOUCTBAX
TBEPAOTEIbHOU JJIEKTPOHUKY;

yMeThb IPUMEHATH I10JTy4YeHHbIS Pemenne | 3amaum IIponemon- IIponemon- | 3amauu He
3HaHUS NIPH TEOPETUYECKOM aHAJIM-| CTAaHAApT- | PELICHBI B | CTPUPOBAH BEp- | CTPUPOBAH | PEIICHBI
3€, KOMIIBIOTEPHOM MOJICJIUPOBA- | HBIX MpaK- | MOJHOM HBIN XOJI pelie- | BEpHbIH X0

HHUH ¥ SKCIIEPUMEHTAIILHOM UCCIIe- | THYeCKUX | oObeMe M | HHs BCEX, HO HE | pelleHus B

JIOBaHWUU (PU3NYECKHX MPOIIECCOB, | 3a/1a4 NOJY4eHBl | TOJyYeH Bep- | OONBIIMH-

JIeKAIINX B OCHOBE NPHUHIIUIIOB BEpHBIC HBII OTBET BO | CTBE 3a/a4

paboThI MPHOOPOB U YCTPOKHCTB OTBETEHI BCEX 3a/1auax

BAaKYyMHOM, IUIa3MEHHOH U TBEP-
JOTEIbHON 3JICKTPOHHKH;

BJageTh nH(popMarmeit 06 00a- Pemenue Bagaun [Iponemon- IIponemon- | 3apauu He
CTSIX IPUMEHEHUS U NEPCHEKTUBAX | MPUKIAA- | PELIEHbl B | CTPUPOBAH BEP- | CTPUPOBAH | PELICHBI
pa3BUTHS MPUOOPOB M YCTPOMCTB | HBIX 33/1a4 | ITOJIHOM HBII XOJ pelle- | BEpHBIN X0
BaKyyMHOM, IJIa3MEHHOI, TBEpJI0- | B KOHKpET- | 00beMe U | HUS BCEX, HO HE | PEILIeHHUS B
TENBHOM MEKTPOHUKH. HOH Mpen- | TMONydYeHBl | MONy4yeH Bep- | OONmbIInH-

METHOMU BEPHBIC HBIHA OTBET BO CTBE 3a1a4

o0mnacTu OTBETHI BCEX 3a7ayax

OIIK-2| 3HaTh KOHCTPYKLIMH, TapameTpbl, | Tecr Beinonne- | BelnosnHeHue Beinonnenue| B Tecre
XapaKTepUCTHKH U 00J1acTH Mpu- HHue Tecta | Tecta Ha 80 — | Tecta Ha 70 - MeHee
MEHEHHUS IPUOOPOB U yCTPOICTB Ha 90 — 100| 90 % 80 % 70 % npa-
BaKyyMHOW, TJIa3MEHHON U TBEP- % BUJIBHBIX
JOTENBbHON 3JIEKTPOHUKH; OTBETOB
yMeThb IPUMEHATh MEeTOJIbl pacuera| Pemenne | 3agaun IIponemoncrpu-| Ilpogemon- | 3amauu He
apaMeTPOB U XapaKTEPUCTHUK, MO- | CTAHAAPT- | PELIEHbI B | POBAaH BEPHBIH | CTPUPOBAH | PELICHBI
JETUPOBAHUS U IPOEKTUPOBAHUS | HBIX MpaK- | HOIHOM XOJ] pellleHHs] | BEPHBIN XOJ
JIEKTPOHHBIX IPHOOPOB 1 THYECKHX | 00beMe M | BCeX, HO HE II0- | PeIICHHUS B
YCTPOMNCTB TBEPAOTEIBHON JJIEK- 3a1a4y MOJTyYeHbI | JIy4eH BepHBIH | OOIBIINH-
TPOHUKWY; BEPHBIC OTBET BO BCEX | CTBE 3a1ad
OTBETHI 3ajagax

BJIaJleTh METOJIaMU dKciepuMeH- | Perienue Bagaun IIponemon- IIponemon- | 3amaum He
TaIbHBIX MCCIEIOBAHUI MapaMeT- | MPHUKIAA- | PEeImICHBI B | CTPUPOBAH BEp- | CTPUPOBAH | PEIICHBI
POB 1 XapaKTEPHUCTHK JIEKTPOH- HBIX 327124 | TIOJTHOM HBIHA XOJ1 perie- | BepHBIH X0
HBIX TIPHOOPOB U YCTPOMCTB. B KOHKpET- | 00beMe U | HHA BCEX, HO HE | PEHIeHHS B

HOH MpeJl- | TOJIy4eHB! | MOJy4YeH Bep- | OOJBIIMH-

METHOHI BEpHBIE HBI/ OTBET BO | CTBE 334a4

obJactu OTBCTEI BCCX 3aJaydyax




7.2 IlpumepHbIi NepedyeHb OLEHOYHBIX CPeACTB (THMIOBbIE KOHTPOJIbHbIE
3aJlaHUsl WIM MHbIE MaTepUaJIbl, HEOOX0AUMBbIE NJ OLUEHKU 3HAHUN, YMEHUI,
HABBIKOB M (MJIM) ONBITA eI TEJIbHOCTH)

7.2.1 IlpumepHbIA NepevYeHb 3aJaHUM /151 MOATO0TOBKHU K TECTUPOBAHUIO

1. P-n mepexop — 3T0:
1. ob6nacTh MEXIY MOIYIPOBOJIHUKAMH PA3THMYHBIX THIIOB, COMPUKACAIOIUMUCS MEKITY COOOM;
2. o0eIHEHHBIN MOABMKHBIMH HOCUTEIISIMU 3apsifia CJIOW Ha TpaHHIle pa3jelsia ABYX MOIYINpo-
BOJIHUKOB C Pa3HbIM TUIIOM MPOBOIUMOCTH;
3. CKavoK MMOTEHIIMaja Ha IPaHule Pa3IMYHbIX MTOJTYIPOBOJIHUKOB;
4. oOoraieHHbIN MOJBUKHBIMU HOCUTEIISIMU 3apsijia CJIOW Ha rpaHulle pa3jena AByX MOJIyIpo-
BOJIHUKOB C Pa3HbIM TUIIOM ITPOBOAMMOCTH.

2. YKaxure YCJIIOBHOC 0003HaYeHHE B CXEMAX Auoaa ¢ KaToaoM IIpsAMOIo HakKajia

AZ) /3) A4) A
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3. Vkaxure YCJIIOBHOC 0003HaYeHHE B CXEMAX TpHUOJda € KaTOAOM KOCBCHHOI'O HaKajia
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1) 2) 3
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1)

4. OMUTTEpPOM Ha3bIBaeTCs 007acTh TPAH3UCTOPA
1. ¢ Hu3KOH KOHIIEHTpaUel npumecH;
2. Ha3HAUYE€HUEM KOTOPOH SIBJISETCS MHXKEKIHs B 6a3y HEOCHOBHBIX HOCUTEIEH;
3. €O CTOPOHBI OTKPBITOTO P-N-TIEpexo/1a;
4. HazHa4YeHUEM KOTOPOM SBJISIETCS SKCTPAKIUs U3 0a3bl HEOCHOBHBIX HOCUTENEH.

5. TonmuHa p-ni-nepexo/ia mpu 0OpaTHOM BKIFOUSHUH:
1. ymenbIaercs;
2. yBEIMYUBACTCS;
3. He U3MEHSETCH;
4. cHayana yMEHbINAETCs, a TOTOM yBEIINYMBACTCS.

6. IIpu pexxrMe HACBIIEHUS TPAH3UCTOPa
1. SMUTTEpHBII U KOJIEKTOPHBIN Mepexobl 3aKPbITHI;
2. SMUTTEPHBIN MEPEX0] OTKPHIT, a KOJIIEKTOPHBIHN 3aKPBHIT;
3. SMUTTEPHBIH MMePeX0/] 3aKPHIT, a KOJUIEKTOPHBINA OTKPHIT;
4. SMUTTEPHBIN U KOJJIEKTOPHBINH MEPEeX0abl OTKPHITHI.



7. YKaxuTe onpeaeseHne KpyTU3Hbl 0JIEBOr0 TPaH3UCTOpa.

1) S= ol U,. =const. 2)S = ol U,, =const.
oJ,, oJ,,
ol
3)S:8UC U,. =const. 4)S=ai|c U, =const.
cu 3U

8. Ynpasnenue tokoMm B M/II1-Tpan3ucrope 0OCHOBaHO HA H3MEHEHUH !
5. IIMPUHBI Iepexo/ia U ceYeHUs KaHasla 0a3bl IPH N3MEHEHUH BXOJHOI'O HAIIPSIKEHUSL.
COIIPOTHUBIICHUs KaHaJIa BCJICICTBUE U3MEHEHHUs KOHIICHTPALIUA HOCUTEIIEH.
K03 uLreHTa nepeaayu ToKa oA JefcTBUEM BXOIHOTO HANPSKEHUS.
€MKOCTH II€pEX0a.

o N o

9. B uzo0paxxeHHOH Ha pUC. | CTPYKType ABYXIIEKTPOIHOTO TUPUCTOPA (IMHUCTOPA):

1. nepexonsl /11 u I13 cMelieHbl B 0OpaTHOM HampaBlIeHUH, iepexon /12 — B IpsMOM;
2. mepexox /1> cMenieH B 00paTHOM HarpaBJIeHUH, a iepexoisl /11 u [13 — B IpsIMOM;
3. Bce Iepexo/ibl CMEIEHbl B IPSIMOM HalPaBICHUH;
4. Bce mepexojbl CMEIIEHBI B 00paTHOM HaIpaBJICHHUH.
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Puc. 1. CtpykTypa IByX3IEKTPOAHOTO TUPUCTOPA (JIMHUCTOPA)

10. J/InoaHsIid TUPUCTOP (AMHUCTOP) — ITO:
1. ynpaBnsiemblil nepektoYaTeNbHbIN AMOM, Y KOTOPOIO MMEETCsl BBIBOJ p-0a3bl, Ha3blBae-
MBIH yIIPaBISAIOLIUM 3JIEKTPOJIOM;
2. HEYIpaBISIEMBIN MEPEKITIOUATENBHBIN U0, Y KOTOPOTO 0a3bl HE MMEIOT BHIBOJIOB;
3. yHOpaBisIeMbli epeKIIoYaTeNbHbIN 10|, Y KOTOporo ode 6a3bl CHa0KeHbI BEIBOJAMH, T.€. B
npuOope UMEIOTCS JBa YIPABIIAIOIINX 3JIEKTPOIA.
4. CUMMETPUYHBIA TUPUCTOD, T. €. TUPUCTOP ¢ cUMMeTpuuHOH BAX.

7.2.2 IlpuMepHBIii IepeYeHb 3aJaHUM ISl pelIeHUs CTAHJIaPTHBIX 32124

1. DHepretnueckas quarpamma pP-nN-nepexona

2. DHepreTuyeckas auarpaMma p-i-epexoja

3. BonbT-amnepHast XxapakTepUCTHKA JUOAa

4. 3ouHble AuarpaMMbl uaeanbHbIXx M/AII-CTpyKTYyp Mpu pa3mTudHBIX HaIpsiKe-
HUSX Ha 3aTBOpE

5. OcHOBHBIE CXEMbI BKJIIOUEHUS OUMOJISPHOTO TPAH3UCTOpa

6. BXosiHbI€ 1 BBIXO/IHBIE XapaKTEPUCTUKU OUIOJISPHBIX TPAH3UCTOPA B CXEME
c 0D

7. BonbT-amnepHasi XxapaKTepUCTHKA JUHUCTOPA

8. IlepenaTounsie M BbIXOAHBIE XapakTepucTuku M/III-TpaH3ucTOpoB ¢ HHIY-
LIAPOBAaHHBIM KaHAJIOM

9. AHOJIHBIE XapaKTEPUCTHUKHU IEKTPOBAKYYMHOI'O TPHO1A

10. Kimaccuduxanust 3eKTpUIECKUX pa3psiioB B rase



7.2.3 IIpumepHbIi NepevYeHb 3aJaHUI /I pelleHus MPUKJIATHBIX 32124

1. ITycTs TpasueHT moTeHIuana B o0pasie KpeMHHUsS COOCTBEHHOH MPOBOAMMOCTU COCTaB-
nstet 400 B/M, a MOABMKHOCTb 3NIEKTPOHOB U JBIPOK paBHbI 0,12 u 0,025 M%/B-c COOTBETCTBEHHO.
Omnpenenute A7 3TOr0 0Opasna:

a) CKOpOCTH JIpei(a 3IeKTPOHOB U JABIPOK;

0) yAenbpHOE CONPOTHBICHUE KPEMHHUSI COOCTBEHHOM IPOBOJMMOCTH, IoJIarasi, YTO KOHIICH-
Tpamwusi COOCTBEHHBIX HOCHTEJICH TOKa 2,5-10% 3

B) HOJIHBIH Ipeii()OBBIH TOK, ECIIH TIOMAIb HOMEPEYHOro cedeHus obpasia pasHa 3-107° m2,

2. [InactuHa U3 repmManus N-TUIA UMEET yAeIbHOe conpoTuBieHue p = 0,1 OM-cM u mupu-
Hy d = 102 cm. K mmacTure npuinoxkeHa pasHocTs norerimanos U = 1 B. Berauciure:

a) MJIOTHOCTb TOKA;

0) BpeMmsi, KOTOpoe MoTpedyeTcs Ui TOr0, YTOOBI HOCUTENb 3apsijia epeceK IIIaCTHHY;

B) OTHOILIEHHE IUIOTHOCTEN TOKOB JBIPOK U 3JIEKTPOHOB.

[onosxwute, uto tin = 3900 cM?/B-c; 1, = 1900 cM?/B-c; ni = 2,4-10% cm™,

3. HaiiTi TermoBoii TOK JyUIsi TepPMaHUEBOTO IJIOCKOCTHOTO JIMO/A IPU KOMHATHOW TeMIiepa-
Type (300 K), ecru miiomazs nomepeunoro cedenus S = 4 mm?; o, = 1 Cum/em; on=1 Cum/em; Lp =
Ln = 0,15 cm. KonneHnTpanusi coOCTBEHHBIX HOCUTENICH Ni = 2,5-10" cm®; moaBHKHOCTH AEKTPO-
HOB in = 3900 cM?/B-c; TIOABHXHOCTB JIBIPOK 14, = 1900 cM?/B-c.

4. Hekoropslif tuon umeeT temioBoi Tok |s = 10 MKA, npuioxeHHoe K U0y HallpshKEHHE
pasHo 0,5 B. [Tonb3ysce ynpomeHHsIM ypaBHeHHeM BAX nuona, HaTH OTHOLLIEHHUE MIPSIMOTO TOKa
K 00paTHOMY IpU KOMHATHON TeMIepaType.

5. 1o BBIXOJHBIM XapaKTePUCTHKAM TPaH3UCTOpa ONpeAeIuTh mapaMeTpsl Ni1s u hi2s B pa-
6oueit Touke ¢ HanpsukeHussMU Ugs = 350 MB u Uks =5 B.
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6. Haittu n3menenue koadpdunueHTa nepenayn Toka 6a3sl 1 U3MeHeHHe (pa3bl BBIXOHOTO
TOKa TpaH3ucTtopa B cxeme ¢ OO Ha yactore 150 kI, ecin npeaenpHas yacToTa 3TOr0 TPAH3UCTO-
pa s cxembl ¢ OO cocrasisier 100 kI,

7. B razopa3psaaHoil TpyOKe HaXOAMTCS ra3 Moj JaBI€HHUEM. DJIEKTPOAbl PACIONIOKEHbl Ha
paccrostauu d = 5 MM zpyr ot apyra. TpyOka momerieHa B 0THOPOAHOE deKTprueckoe moe. [Ipo-
6ot Hactynaet npu 400 B. Onpenenuts ko3¢ PULIMEHT NepBUYHON MOHU3ALMH o U KOIPPUIHEHT
yMHOXeHus S npu Hanpspkenud 200 B 1 paccTossHUM MeXAy 3JEKTpoAaMu 2,5 MM B TOM K€ CaMOM
npubope, ecnu ko3 duienT BropuaHon amuccun y = 0,02.

8. INoneBoid TPaH3UCTOP C p-n-TIEPEXOJIOM UMEET BOJIBT-aMIIEPHBIC XapaKTEPUCTUKH, TIOKa-
3aHHbIE HAa pucyHke. OnpeaenuTh TUIl KaHalla U OCHOBHBIE MMAPAMETPhI 3TOr0 TPaH3UCTOpa.
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9. Ha 3atBOpe mosieBoro TpaH3ucTopa ¢ p-n-nepexoaoM HanpsbkeHue uaMenunock Ha 0,5 B.
[Tpu 5TOM 117151 0OecTIeueHUs TOCTOSTHCTBA TOKA CTOKA MOTPEO0BAIOCh U3MEHUThH HANIPSDKEHUE CTOKA

Ha 20 B. OmpenenuTh KpyTHU3HY XapaKTEpUCTUKU, €CIIM BHYTPEHHEE CONpPOTHUBIIEHHE IMpHOOpa
0,2 MOwm.

10. U3menenue anoxnoro Toka Al, = 4 MA monydaercss B Tpuojae au0O0 MKTEM aHOIHOTO
HanpspkeHuss AU, = 50 B, nubo myrem u3MeHeHus cerouHoro Hampspkenus AU. = 1,25 B.
Onpenenutb KPyTH3HY  XapaKTepUCTUKHM, BHYTPEHHEE COINPOTUBJIEHHE M  CTaTUYECKUH
KOO PHUIHUEHT yCUICHHS.

7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB VISl OATOTOBKH K 3a4eTy
He mpenycMoTpeHO yueOHBIM TLIaHOM.

7.2.5 IlpumepHbIA NIepevYeHb BONPOCOB /I MOATOTOBKHU K IK3aMeHY

1. OcHoBHBIEC TapaMeTPbI U CBOWCTBA MOTYTPOBOIHUKOB.

DIIEKTPOMPOBOITHOCTH TOTYIPOBOIHUKOB U SBJICHUSI TIEPEHOCA 3aPSIOB.

3. Tlepexon mexay HOTYMPOBOJHUKAMU C OJHUM THUIIOM AJIEKTPONPOBOAHOCTU. [IpmHIMI
neucTBus. (p+ - p, n+ - n). DHEpreTUYeCcKas JuarpaMmma.

4. p-i, n-i - nepexon. [Tpunimn aeiicTBUs. DHepreTHUECcKas AuarpaMma.

N

5. Brimpsamiisironmuii KOHTaKT METaJl — MOJYHIPOBOAHUK. OMHUECKUH KOHTAKT METaJll — MOJTy-
IIPOBOJHUK.

6. AHU3OTHITHBIE TeTepPOINIePEX0Ibl. MI30THIIHBIE TeTepONepeXOIbl.

7. DneKTpOHHO-IBIpOUHbIN nepexo. [IpuHuun nefcTBus. JHepreTudeckas quarpamma

8. IIpsimoe BrimoueHue p-n-rnepexoga. OdpaTHOe BKIIIOYCHHE P-N-TIEpEeXoa.

9. Teopernueckas BojibT-ammepHas xapakTepuctuka (BAX) p-n-nepexona. Peanpnas BAX

p-n-nepexona.

10. JIaBunHBIN Tpo0oi p-N-niepexona. TyHHeNbHBIN npoboii p-N-niepexoaa. TemnoBoit mpoooii
p-n-nepexona.

11. DxBuUBaNEHTHBIE CXeMBI p-N-niepexoja. bapbepHast eMkocTh p-N-nepexona. Auddyznonnas
€MKOCTb p-N-niepexoaa.

12. OcobeHHOCTH TEPeXOAHBIX MpPOIECCOB B p-N-mepexoge. YacToTHele CcBoicTBa p-N-
nepexosa.

13. Uneansnas M/II1-ctpykrypa. Pexumsl cmeriennss M/III-cTpykTypsl (IOTyIpOBOTHUK
p-TUna, MOJXynpOBOJAHUK N-THUIIA).

14. TlonsTHe cunbHOM U ciiaboii naBepcun. [loporoBoe HampsHKeHHE.

15. Emxocts uneanbHoit  M/Il-ctpyktypel. Bonbr-dapannas xapaxtepuctuka MJIII-
CTPYKTYpBHI.

16. KoMmoHeHTHI 3apsiia B pealbHOM JUOKCHIE KpeMHUs. BiusHue 3apsia B peanbHOM IBY-
OKHMCH KPEMHHUS Ha BOJIbT-(hapaanyto xapakrepuctuky M/II-ctpykTypsl



17.
18.
19.
20.
21.
22.

23.

24.

25.
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27.
28.

29.
30.
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32.
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34.
35.

36.
37.

38.
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40.
41.
42.

43.
44,
45.
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49.
50.

MII-cTpykTypa ¢ CHIIbHO-JIETUPOBAHHOM 00J1aCThIO.

Knaccugukarus nonynpoBOAHUKOBBIX 110/10B. OCHOBHBIE TapaMeTPhl IUO/I0B.
Bempsmurensabie 1uoasl. CTaOunuTpoHs! U cTabucTopsl. Bapukansi.

TyHHenpHbIE 1 00palleHHbIE TUObI. VIMITyIbCHBIE TMO/IBI. J{MOIBI ¢ HAKOIUIEHHUEM 3apsaa
CBY-, BU-mguoasl. P-i-n- quonsl. Juoasr HloTky.

CrpykTypa u cxembl BKIOueHHs ounonsgpHoro tpansucropa (bT). OcHoBHBIE pexXxUMBI pa-
6otel BT. [Tpunnun aeiicteus BT (cxema ¢ O3, OB).

CraTrueckue XapakTepHUCTUKH TPAH3UCTOpPA, BKIIOYEHHOTO IO cxeMme ¢ o0mieil 0a3oi;
BKJIFOYEHHOTO 10 CXeMe C OOLIMM SIMUTTEPOM

OKBHUBAJICHTHBIE CXEMbI TpaH3ucTopoB. Cucrema y-mapamerpoB.Cuctema h-mapameTpos.
ITepexoanbie xapakrtepuctuku bT

Pabota TpaH3ucTopa ¢ BHICOKOYaCTOTHBIMU CUTHAJIAMHU.

[Tonessie npubopsl. Knaccugukaius 1 0CHOBHbIE OCOOEHHOCTH.

[IpuHuun qeiCTBUSA MOJIEBOT0 TPAH3UCTOPA ¢ yrpaBisomuM pP-n-nepexogom (ITTVYII).
Cratudeckue XapakTEpUCTUKH II0JIEBOIO TPAH3UCTOpa C YIPABISIOIIMM P-N-IIEPEXOI0M
(BBIXOJHBIE U IIEPEATOYHBIE).

MainocurnaneHas 3xBuBasieHTHas cxema [ITVYII

ITonesoii Tpan3uctop LLIOTTKH, €ro CTaTUYECKUE XapaAKTEPUCTUKH.

M/II-Tpan3ucTop ¢ MHAYLUUPOBAaHHBIM KaHainoMm. M/III-TpaH3ucTop ¢ BCTPOEHHBIM KaHa-
JIOM.

Crarunyeckue xapakrepuctuku MIII-TpaH3uCTOPOB € BCTPOEHHBIM KaHAJIOM.

Crarunueckue xapakrepuctuku MIII-TpaH3uCTOPOB ¢ MHAYLUPOBAHHBIM KaHAJIOM.
OxBuBasieHTHas cxeMa M/II1-Tpan3ucropa.

Y CTpoCTBO M MPUHLKI AEHCTBUS THpUCTOpA. IIponeccsl, npoucxoasimue B TAPUCTOPE MPU
OpssMOM U 00paTHOM BKJItoueHuu. BAX THpucTOpa, €€ OCHOBHBIE YYaCTKH.

Owmuccus. Buapl smuccuu B TBEpAbIX Teax.

Knaccugukaius 371eKTpoBaKyyMHbBIX IpUOOPOB U UX ycTpoiicTBo. TepMokaTozsl, GpoToka-
TOJbI, TUHO/IbI. AHO/BI. CETKU M CETOYHBIE TOKH.

OnekTpoBakyyMHble aAuoasl. [Tpunuun neiicteus. Xapakrepuctuku. [Tapamerpsr.
OnekTpoBakyyMHble TpuoAbl. [Ipuniun aevictBus. XapakrepucTuku. [lapameTpsl.
®oT0371€MEHTHI, (POTOIIEKTPOHHBIE YMHOXKHUTENH.

THIIBI 3JIEKTPOHHBIX ITyYKOB, MX OCHOBHBIE XapaKTEPUCTUKH.

dusnyueckue MOAEIH 3JIEKTPOHHBIX MOTOKOB. CUCTeMBI (hOPMUPOBAHUS JIEKTPOHHOTO IO-
TOKA. DJIEKTPOHHBIN MPOKEKTOP.

DOKyCcHPYIOIINE CUCTEMBI. DJIIEKTPOCTATUYECKUE U MATHUTHBIE DJIEKTPOHHBIE JINH3HI.
DNEeKTPOCTaTUYECKHE U MAaTHUTHBIE OTKJIOHSIOIINE CUCTEMBI.

OKpaHbl 3JIEKTPOHHO-ITYYEBBIX TPYOOK.

Oco0eHHOCTH ANEKTPOHHO-IY4YEBBIX PUOOPOB PA3IUYHOIO HA3HAUECHHUS.
Ocuusutorpaduueckas Tpyoka. Kuneckon

DneKTpuYecKue SBJICHUS B razax. Buabl aekTpuueckux pa3ps0B B razax.

Oco0eHHOCTH Ta30pa3psAAHBIX TPUOOPOB PA3TUYHOTO HA3HAUEHUS.

[Ina3MeHHBIE TUCIJIEM W TEJIEBU3HOHHBIE SKpaHbl. MIMIyJIbCHBIM BOJOPOIHBIM THPATPOH.
HrautpoH

7.2.6 MeToauka BbICTABJIEHUS OIIEHKU MPH NMPOBEIEHUM MPOMEKYTOYHOM

arrecranmun

DK3aMeH NPOBOJUTCS MO OuiieTaM, Kbl U3 KOTOPBIX COJIEPKUT 2 BOIpoca

u 3a1a4y. OLeHKa 3HaHUN CTYIE€HTOB MTPOU3BOAUTCS MO CIEAYIOIIEMY KPUTEPHIO:



— OIIEHKAa «OTJIMYHOY» BBICTABIISIETCSA, €CJIM HAa BCE BOMPOCHI JaHbI OTIWYHBIC
OTBETHI UJIK 2 BOMPOCA OLICHEHBI HAa «OTIUYHO», a | BOMpPOC WK 3a/1aya — Ha «XOpo-
10»;

— OIIEHKA «XOPOIILIO» BBICTABIISIETCS, €CJU 2 BOIPOCA OIICHEHBI HAa «OTIUYHO
WJTU «XOPOIIIO», a 1 BOMPOC MU 3a/lauya — Ha «YJIOBJIETBOPUTEILHOY;

— OIIEHKA «YJOBJIETBOPUTEILHO» BBICTABISICTCS, €CJIM 2 BOMPOCA OIEHEHBI Ha
«YJIOBJIETBOPUTEILHO» WM OJMH U3 BOMPOCOB OLICHEH HA «HEYAOBJIETBOPHUTEIHLHO
IIPH JTFOOBIX OIIEHKAX Ha OCTABIIUECS BOMPOCHI;

— OIICHKAa «HEYJIOBJICTBOPUTEIILHO» BBICTABIIACTCS, eciau Ooyiee 1 Bompoca
OIICHEHBI Ha «HEYI0BJIETBOPUTEIIHLHO.

OneHka Kputepun oreHok

KoppekTHoe ucnonp30BaHUE MIMPOKOIO CIEKTpa Hay4dHbIX MOHATHH. Pac-
CY)KJIEHHsI JIOTMYECKH HEIPOTUBOPEYMBBI, I1OCIEI0BATEIbHBI, BBISBICHBI
MPUYUHHO-CIIEACTBEHHBIE CBSI3H, OCYIIECTBIICH MOCIEAOBATEIbHBIA aHAIN3
po0JieMbl, BCe BBIBOJBI OOOCHOBAHBI JIOCTOBEPHOM (haKTOIOTHYecKoi Oa-
3o0i. [IponemMoHCTpUPOBaHO YMEHHUE LIETOCTHO BUAETH MPOOJIEMY, BBIIACISTh
€€ KJII0YEBOE 3BEHO.

JocraTounslii ypoBeHb 3HaHHI. MoeT ObITh MPOJEMOHCTPHUPOBAHO 3HA-
HHUE OCHOBHBIX NPUHIMIIOB U KOHUEIMIMUN MPU HAJTUYUU HEKOTOPBIX HECY-
HIECTBEHHBIX MpobesoB. LlenocTHoe BuaeHNE paccMaTprUBaeMoi MpoOIeMbl
IIPUCYTCTBYET, HO HE JI0 KOHIIA BEIPAJKEHO B aBTOPCKOM aHAJIM3E.

Y 10BNETBOPUTENbHBIN ypoBeHb 3HaHUN. Hanmuio psg mpoOenoB B 3HaHUU
OCHOBHBIX NPHUHIIAIIOB ¥ KOHUENIHMHA. AHAIU3 MpoOieMbl poBeaeH (par-
MEHTapHO. BBIBOJIbI B OCHOBHOM BEpHBIE, HO B PACCYKIEHUU IOITYLIEHBI
JIOTUYECKHE MpoOesbl, MEIaue HeJIOCTHOMY BUACHHUIO paccMaTpuBae-
MO# IpoOIeMBbl.

Huzkuit ypoBenb 3HaHui. JlonyieHs! cynecTBeHHbIe OmNnOKU. OTCyTCTBHE
JIOTMYECKUX PacCy’KICHUN, TOHUMaHUS TPOoOIeMbl, HEOOOCHOBAHHOCTh BbI-
BOJIOB.

OT1anuno

Xopomio

Ynosaersopu-
TeJIbHO

HeynosJierso-
PHUTEJIBLHO

[Ipy mONMy4YEHHH OLEHOK «OTIUYHO», «XOPOIIO» MU «YyIOBIECTBOPUTEIHHO
TpebyeMble B pabodeil mporpaMMe 3HaHUS, YMEHHs, BJIAJICHUS 1O COOTBETCTBYIO-
UM KOMIETEHIUSIM Ha TPOMEKYTOUYHOM ATAIE€ CUUTAIOTCSA JOCTUTHYTHIMH.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Ne | KonTposupyembie pa3aesbl Koa konTpoJsmpye- HaumeHoBaHuE OLIEHOYHOTO
n/n (TeMbl) TUCHUILIHHBI MO KOMIIETEHIIMH cpeacrsa
(W1u ee 4yacTm)
1 | ®usuyeckue OCHOBBI PaOOTHI OIlIK-1, OIIK-2 TecT, ycTHBIN onpoc
pruOOpPOB TBEPIOTENHLHOM IJIEK-
TPOHUKH
2 | KoHTakTHBIE SIBIEHUS B M1OJTY- OIIK-1, OIIK-2 Tecr, 3amuTa 1a00paTOPHBIX pa-
MIPOBOJAHHMKAX 00T, YCTHBIN Ompoc
3 | IlonynpoBOJHUKOBBIE TUOIbI OIIK-1, OIIK-2 Tecr, 3amuTa 1a00paTOPHBIX pa-
00T, YCTHBIN 0Ompoc
4 | bunonsipHble TPAH3UCTOPHI OIIK-1, OIIK-2 Tecr, 3amuTa 1a00paTOpHBIX pa-
00T, YCTHBIH 0mpoc




5 | Ilonebie mpuboOpsI OIIK-1, OIIK-2 Tecr, 3amuTa 1a00paTOPHBIX pa-
00T, YCTHBINA OIPOC

6 | Tupucropsl OIIK-1, OIIK-2 Tect, ycTHBII onpoc

7 | ®usnyeckre OCHOBBI SMUCCHOH- OIIK-1, OIIK-2 TecT, 3amuTa J1abOpaTOPHBIX pa-
HOW 3JIEKTPOHHUKHU 00T, YCTHBIH OMPOC

8 | DieKTpOHHBIC TIOTOKH B BaKyy- OIIK-1, OIIK-2 Tect, yCTHBIN onpoc
Me, uX (hopMUpOBaHHE U TPAHC-
MIOPTHUPOBKA

9 | ®usnueckue OCHOBBI ra3opas- OIIK-1, OIIK-2 TecT, 3amuTa J1abopaTopHBIX pa-
PSAHON DJIEKTPOHUKHU 00T, YCTHBIN 0Ompoc

7.3. MeToauyeckue MaTepHaJibl, OoNnpeaesioline NMpoueaypbl OlleHUBA-
HMSI 3HAHUH, YyMEeHUIi, HABBIKOB U (MJIH) ONBITA AeSATEJILHOCTH

TecTupoBaHue OCYIIECTBISIETCS UCIIOJIb30BAaHUEM BBIJAHHBIX TECT-3aJJaHUMN Ha
OymaxkHoM Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISETCS TMPO-
BEpKa TECTa HK3aMEHATOPOM U BBICTABJISIETCS OIIEHKA COTJIaCHO METOJIUKE BhICTaBIIe-
HUS OIICHKHU MPU MPOBEJICHUU MMPOMEKYTOUHON aTTECTAIUH.

Pemenne cranmapTHBIX 3a7a9 OCYIIECTBISIETCS ¢ MCTIOJIB30BAHIEM BBIJAHHBIX
3ama4 Ha OymMakHOM HocuTene. Bpemst pemenus 3agau 30 MuH. 3aTeM OCYyIIECTBIIS-
eTCsl IPOBEPKa pEIIeHHsI 3a/1a4 HK3aMEHATOPOM M BBICTABIISIETCS OIEHKA, COTJIACHO
METO/IMKE BBICTABJICHUS OIICHKHU IIPH MPOBEJACHUN IPOMEKYTOUHON aTTECTAIINH.

Pemenne mpukiIagHbIX 3a/1ad OCYIIECTBISETCS C UCIIOIh30BAHUEM BBIIAHHBIX
3ama4 Ha OyMakHOM HocuTene. Bpemst pemenus 3agau 30 MuH. 3aTeM OCyIIECTBIIS-
eTCsl MPOBEPKa PEIICHUs 3aJlay dK3aMEHATOPOM U BBICTABIISIETCS OIEHKA, COTJIACHO
METO/IMKE BBICTaBJICHUS OIICHKHU MIPH MPOBEJCHUU TPOMEKYTOUHOM aTTECTAIINH.

3amura KypcoBOi pabOThl OCYIIECTBISETCS COTJIACHO TPEOOBAHUSM, MTPEIbSIB-
JsieMbIM K paboTe, OMUCAaHHBIM B METOJMYECKHX MaTepuanax. [IpumepHoe Bpems
3aIllMTHI Ha OJHOTO cTyaeHTa coctasisier 10 — 15 mum.

8 YYHEBHO-METO/JNMYECKOE U UTHO®OPMALMOHHOE
OBECIIEYEHUE JNCIUIIJIMHBI

8.1 Ilepeuennb yueOHOM JUTEPATYPbI, HEOOXOAUMOM JISI OCBOCHUS AUCIH-

IJIMHBI
OcHoBHas uTeparypa

1. CmupuoB FO.A. ®Dusnueckue OCHOBBI JJIEKTPOHUKH [DIEKTpOHHBIN pecypc| /
10.A. CmupnoB, C.B. Cokonos, E.B. Tutos. - 2-e¢ u3., ucnp. - CII6.: Jlars, 2022. - 560 c. - ISBN
978-5-8114-1369-0. URL.: https://e.lanbook.com/book/211208

2. CsucroBa T.B. BakyymHas ¥ IU1a3MeHHass SJeKTpoHHMKa: yueOd. mocodme. Y. 1 /
T.B. CeucroBa. — Boponex: 'OYBIIO «BopoHexkcknuii rocyJapCTBEHHBIN TEXHUYECKUN YHUBED-
curety, 2005. — 178 c.

3. CsucroBa T.B. BakyymHas u mia3mMeHHas OJIJIeKTpOHMKa: yueO. mocobme. Y. 2 /
T.B. CuctoBa. — Boponex: 'OYBIIO «BopoHexcKkuil TOCyJapCTBEHHbIN TEXHUYECKUI YHUBEP-
curet», 2005. — 103 c.

4. Csucrosa T.B. IIpuGopsl TBepAOTENHEHON AIEKTPOHUKHU [DIEKTPOHHBIM pecypc]: yueo.
nocobue / T.B. Cucrosa. - Boponexx: ®I'bOY BIIO «BopoHexckHii rocyaapcTBeHHBIH TEXHUYE-
ckuit yauBepcute», 2012, — 294 c.
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5. IlackinkoB B.B. IlomynpoBoauukoBsie mpubopsl: yueOHuk / B.B. Ilaceiakos, JI.K. HYup-
KHH. - 7-¢ u3., uctp. - CII06.: JIans, 2003. - 480 c. - ISBN 5-8114-0368-2

6. IMaceinkoB B.B. IlomynpoBoaHHKOBBIE MPUOOpPHI [DIEKTPOHHBIM pecypc] yueOHHK /
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u3. - CII6.: Kopona-IIpunrt, 2004. - 416 c. - ISBN 5-7931-0018-0
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8. CeucroBa T.B. TeepnotenpHas snmekTponuka: yueb. mocodue. Y. 1 / T. B. Cucrona.

Boponex: I'OY BIIO «Boponexckuil rocynapcTBEHHbIH TexHu4yeckuid yHuBepcuter», 2006. —
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2003. — 280 c. - ISBN: 5-8114-0503-0

12. TepexoB B.A. 3amauyHuk 1O OAJIEKTPOHHBIM TMpubopam [DIEKTPOHHBIN pecypc]| /
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6oB, H.A. Yapsixos; non pea. B.A. Jlabynuosa. — M.: Dueproatomusaar, 1990. — 576c¢. - ISBN
5-283-00554-2

14. Hukutun FO.A. DnekTpoHuka U cxeMoTexHuka. [1omynpoBoIHUKOBEIE THOABI [Dnek-
TpoHHBII pecypc]: yueb. mocodue / FO.A. Hukurun. - CI16.: CII6OI'YT um. M.A. bonu-bpyesuua,
2022. - 69 c. - ISBN 978-5-89160-250-2. URL.: https://e.lanbook.com/book/279290

15. lomunu E.JI. Dnextponuka. [lomynpoBoHUKOBBEIE MPUOOPHI [ DNEKTPOHHBINA pecypc:
yueb. nocobue / EJI. lHomun. — M.: Ait IIu Ap Menua, 2021. - 238 c. - Tekct. - Beck cpok oxpa-
HBI aBTOpCKOTrO npasa. - ISBN 978-5-4497-0508-2. URL: http://www.iprbookshop.ru/100742.html

16. I'opsioB M.H. D11eKTpoBaKyyMHbIE U Ta30pa3psIHble MPUOOPHI [ DIEKTPOHHBIN pecypc]:
yue0. nmocobue / M.U. IlN'opnos, T.B. CBucrtoBa. - DnekTpoH. TekcToBbIe, Tpad. man. (1,1 MO ). —
Boponex: 13a-so BI'TY, 2004.

17. Pacuer cHWJIOBOr0 THPUCTOPA [DJIEKTPOHHBIN pecypc]: METOAUYECKUE yKa3aHHs s
BBINOJIHEHUS] KYPCOBBIX paboT Mo JucuUIUIMHE «DPU3UYeCKrue OCHOBBI AJIEKTPOHUKNY Ul CTYACH-
toB HamnpasieHus 11.03.04 «DnekTpoHUKa U HAHOAJIEKTPOHUKAY, (Mpoduiib « MUKpPOIIEKTPOHUKA
U TBEpAOTENbHAsl 3JIEKTPOHUKA») OYHOM (opMmbl 00ydeHus / coct.: T.B. CBuctoBa. - DIeKTpoH.
TekcToBbIe, Tpad. gaH. (527 x0). - Boponex: ®I'BOY BO «BopoHexckuii rocy1apcTBEHHBIN TeX-
HUYecKkuii yauepcuter», 2019. (Ne 30-2019)

18. MeToanueckne yKa3aHusi K BBIIOJHCHUIO J1a00paTOPHBIX PabOT MO JAUCIUTIINHE
«®u3nyeckre OCHOBBI AIIEKTPOHUKW» JJsl CTYJCHTOB HANpaBJICHUs IOATOTOBKH OakalaBpoB
11.03.04 «DnexTpoHHKa W HAHOANEKTPOHHUKAY», Mpoduis « MUKpPOIJIEKTPOHUKA U TBEPAOTEIbHAS
AIIEKTPOHUKA» 04HOU Gopmbl 00yuenus. Y. 1 [Dnextponnsiii pecypc] / coct. T.B. CBucrosa. - Bo-
ponex: ®PI'BOY BO «BopoHexckuil rocyJapCTBEHHBIN TEXHUYECKUH yHUBepcurer», 2016. 36 c.
(Ne 107-2016)

19. MeToanuyeckne yKa3aHuUsl K BBINOJHCHUIO J1a00pAaTOPHBIX PabOT MO JIHCIUTIIMHE
«Du3nyeckre OCHOBBI AIIEKTPOHUKH» JUIsI CTYACHTOB HANpaBJIEHUs IOJTOTOBKH OakalaBpOB
11.03.04 «DnexTpoHHKa W HAHOAIEKTPOHUKAY», Mpoduisi « MUKPOIJIEKTPOHUKA U TBEPAOTEIbHAS
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https://e.lanbook.com/book/284045
https://e.lanbook.com/book/334004
https://e.lanbook.com/book/279290
http://www.iprbookshop.ru/100742.html

20. ®u3uveckre OCHOBBI YJIEKTPOHUKHU [ DICKTPOHHBINA pecypc|: METOIUYECKUE YKa3aHUS
K BBIIIOJHEHUIO KOHTPOJIBHON paboThl aisi cTyAeHToB HampanieHus 11.03.04 «DnexkTpoHuka u
HAHOSJIEKTPOHUKa» (mpoduib «MHUKpPOJIEKTPOHUKA U TBEPAOTENIbHAS 3JEKTPOHUKA») 3a04YHOMN
dopmer 00yuenus / coct.: T.B. Ceucrosa. - Boponex: ®I'BOY BO «BopoHekckuii Tocy1apcTBEH-
HBIH TEXHHUYECKUI yHUBEpcUTETY, 2022. — 19 . (Ne 681-2022).

21.TOCT 2.105-2019. ECK]I. O6mme TpeOOBaHHS K TEKCTOBBIM JIOKyMEHTaM. — M.:
OI'VII «Crangaptundopm», 2019. — 35 c.

8.2 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHIi, UCIOJIb3yeMbIX NPH OCY-
LIEeCTBJICHNH 00Pa30BaTeJILHOIO MPOLecca N0 JUCUHUILIMHE (MOIYJII0), BRIIOYAs
nepevYeHb JHMIEH3MOHHOI0 MPOrPaMMHOI0 odecre4eHUus, pecypcoB uHdopma-
LMOHHO-TEJIEKOMMYHUKANUOHHOM ceTn «HTEepHET», COBpeMeHHbIX npodeccu-
OHAJIbHBIX 023 TaHHBIX U HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

IIporpamMmmHoe o0ecnieueHre KOMIIBIOTEPOB /1JIsl CAMOCTOSITEJILHON U ayIMTOPHOI padoThI:
— Omnepanuonnsie cucteMbl cemeiictea MSWindows;
— [ITaker oducuHbix nporpamm LibreOffice;
— IIporpamma npocmotpa daiinoB WinDjview;
— IIporpamma npocmoTpa daitio hopmara pdf Adobe Acrobat Reader;
— MHurepner-6paysepst Mozilla Firefox, Google Chrome;
— Maremarnueckuii maker MathCad Express, Smath Studio;
— Cpena pazpabotku Python;
— Cucrema ynpasienust kypcamu Moodle;

Hcnoab3yemble 3J1eKTPOHHbIE 0UOJIHOTEYHbIE CHCTEMbI:
— Moaynb kauroodecneuennoctu AUBC «MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;
— OBC UznarenscrBa «JIAHBY, B ToM unciie k komiekuusMm «HKeHepHO-TeXHUUECKHE
Haykmy», «Duszukay: http://e.lanbook.com/;
—  DBC IPRbooks: http://www.iprbookshop.ru;
— HayuHas snekTponHas ouommorexa eLIBRARY.RU: http://elibrary.ru/.

HNupopmannoHHbIe CIPABOYHbIE CUCTEMBbI:

— Tmopral (eaeparbHbIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB BHICIIETO 00pa3o-
Banus: http://fgosvo.ru;

— eIMHOE OKHO J0CTyIa K 00pa3oBareibHbIM pecypcam: http://window.edu.ru/;

— OTKpBITHINA 00pa3oBartenbHblil pecypc HUSAY MU®U: http://online.mephi.ru/;

— OTKphITOE 0Opa3oBanue: https://openedu.ru/;

— (¢uuyeckuil nHHOpMAMOHHBII opTai: http://phys-portal.ru/index.html

— Tlpodeccuonanbhbie cripaBouHble cucteMbl « Texakenept»: https://cntd.ru

— DnexTpoHHas MH(pOpMaLMoHHas oOpa3oBarenbHas cpea BI'TY:
https://old.education.cchgeu.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA
JJIA OCYINECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIIECCA

1. Jlekuuonnas ayauropusi 311/4, ykoMIieKToBaHHAs CIELMATU3UPOBAHHON MeOenblo U
OCHaIIeHHas: 000pyIOBaHUEM JIJISl JICKIIMOHHBIX JIEMOHCTPAIMNA: MYJIbTUMENNA-TIPOCKTOPOM, CTa-
IIMOHAPHBIM SKPaHOM, HA0OpaMU JEMOHCTpAIlMOHHOTO 00opynoBaHus (yueOHbIN Kopiryc Ne 4, pac-
MOJIO’KEHHBIN 110 ajipecy: MockoBckuii np., 179):


http://bibl.cchgeu.ru/provision/struct/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html
https://cntd.ru/
https://old.education.cchgeu.ru/

KOMIUIEKT yueOHoM Mebenu: pabodyee MecTo mpenoaaBaTesis (CTo, CTy);

pabouune MecTa 00ydJaronuxcs (CTOMbI, CTYJIbs) Ha 22 YenoBeKa.

npoektop BenQ MP515 DLP;

skpaH ScreenMedia HAaCTEHHBIH.

OTHETYUIUTEIb.

2. JlaGopaTopusi GpU3MKHU MOJYNPOBOAHMKOBBIX MPHOOPOB, ay. 208/4, yKOMIUIEKTOBaH-
Hasl CHElHaTM3UPOBAHHON MeOesbI0 U OCHAIIeHHAss 000pYI0BaHUEM JJIsl MPOBEACHUS J1TabopaTop-
HBIX 3aHATUH (yueOHbII Kopiryc Ne 4, pacrofioxKeHHbIH 1Mo aapecy: MockoBckui mp., 179):

KOMIUIEKT y4eOHOM MeOenu: pabodyee MecTo mpemnoaaBarenis (CToJ, CTY);

paboure Mecta o0yuaronuxcs (CTOJbI, CTY/bs) Ha 22 YeTIOBEKa;

reneparop ['4-18A (3 mTykn);

u3meputenb ummutanca E7-20;

ocrmutorpad C1-104 (2 mtykn);

nabopaTtopHbiit uctounuk nuranus HY 5003 (2 mrykn);

ocrmutorpad C9-4A (2 mTykn),

anekTpomerp Y 1-7;

gactoromep Y3-34,

BosbT™MeTp B7-20 (2 mrykn);

ocrmutorpad C1-73;

BOJIETMETp celeKTUBHBIN GMS;

ocrmutorpad MCP OCVY-10A;

rereparop curHainoB FG-515;

rerepatop ['3-104 (2 mrykn);

BOJIbT™METp B7-16;

BoJIbTMETP mudpoBoi B2-20;

oOyyarolee yCTpoucTBO (2 MTYKH);

OTHETYIIUTEIb.

3. Incnaeiinblii KJIacc s CaMOCTOSITETTBHON PAa0OTHI CTYJEHTOB, YKOMIUIEKTOBAHHBIH
CHeLHUaTU3UPOBAHHON MeOEeIbl0 M OCHAILCHHBIN MEePCOHAIBHBIMUA KOMIBIOTEPAMH C JIMLEH3UOH-
HBIM TIPOTPaMMHBIM 00eCIieueHHEeM C BO3MOYKHOCTBIO TOAKIIIOUeHHS K ceTd «HTepHeT» U 10CcTy-
IIOM B 3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTebHYI0 cpelly YHUuBepcuTera, aya. 209/4 (yueo-
HbIH Kopryc Ne 4, pacnionoxkeHHBbIN 110 ajgpecy: MockoBekuii mp., 179):

KOMIUIEKT y4eOHOil MeOenu: pabodyee MecTo mpenoaBaTens (CTod, CTy);

paboune Mecta 00y4aromuxcs (CTOJBI, CTYJbs) Ha 2() YeIOoBeK.

KOMIbIOTEp-cOopka kad.9;

komnbtorep B coctase: (H61/IntelCorei3/Ks/M/20" LCD);

KOMITbIOTEp-cOOpKa Kad.7;

KOMITbIOTEp-cOOpKa Kad.3;

kommbtoTep B cocrase: (H61/IntelCorei3/Ks/M/23" LCD);

KOMITbIOTEp-cOOpKa Kad.S;

KOMIIbIOTEp-cOopKa Kad.4;

KOMIThIOTEp-cOOpKa Kad.8;

KOMITbIOTEp-cOOpKa Kad.2;

KOMIThIOTEp-cOOpKa Kad.6;

KoMmbloTep-coopka kad.10;

komil. B cocT: Cuct.6m0k RAMEC GALE,monutop 17" LCD;

KOMITbIOTEp-cOOopKa Kad.1;

skpaH Projecta ProScreen HacTeHHBIN PYJIOHHBIH;

npoektop BenQ MP515 DLP;

OTHETYIINUTENb.



10 METOANYECKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCS
1O OCBOEHMIO JUCHMIIJIMHBI (MOAYJISA)

[To mucummivae «®U3MYECKHE OCHOBBI JJICKTPOHUKHW» YHUTAIOTCSA JICKIIUH,
MPOBOJIATCA TPAKTUYECKUE U JIAOOPATOPHBIC 3aHSTHS, BBITOIHIIOTCS KypcoBas
pabora.

OCHOBO M3yYEHUS TUCITUTUINHBI SBIISIOTCS JICKIIMH, Ha KOTOPBIX M3JIaraloTCs
HanboJiee CyIIeCTBECHHBIE U TPYAHBIE BOIPOCHI, a TAK)KE BOMPOCHI, HE HAIIEAIIUE OT-
pakeHUs B y4eOHOM TUTEpaType.

[IpakTHdeckue 3aHATHS HAMPaBJICHBI Ha MPUOOPETCHUE MPAKTHUECKUX HABHI-
KOB pacuera MmapaMeTpoB AJIEKTPOHHBIX MPUOOPOB. 3aHATHUSL MPOBOMASTCS MyTEM pe-
IICHUS CTAaHAAPTHBIX M MPUKJIAIHBIX 33]1a4 B ayUTOPHUH.

JlabopaTopHbie pabOThI BBITIOJHSIOTCS Ha J1a00paTOPHOM 00OPYIOBaHUU B CO-
OTBETCTBUH C METOJIMKAMH, TIPUBEJICHHBIMU B YKAa3aHUSAX K BBITIOJIHCHUIO pa0oT.

Bonpioe 3HadeHHWE MO 3aKPEIUICHUIO W COBEPIICHCTBOBAHUIO 3HAHUN MMEET
caMocTosiTeNbHasi paboTa cTyieHToB. MHpopmaiuio 000 Bcex BUAX CaMOCTOSTEb-
HOM pabOoTHI CTYICHTHI MOTYYalOT HA 3aHATHUSX.

MeToauka BBITIOJHEHUS KYPCOBOH paOOThI M3JI0KEHA B yI€OHO-METOINIECKOM
oCcoOnHU. BBIMOMHATE 3Tanbl KypcoBOW pabOThI CTYICHTHI TOJDKHBI CBOCBPEMEHHO H
B YCTaHOBJICHHBIC CPOKH.

KoHnTposnb ycBoeHus: Marepuasna AUCHUILUIMHBI OCYIIECTBISIETCS TECTUPOBAHU-
€M M 3alllUTON KypcoBOM paboThl. OCBOEHHUE IUCUUIUIUHBI OIICHUBAETCS Ha 9K-
3aMEHe.

Bun yueOHbIX

3aHATHI
Jlexuus Hanucanue KoHCIIEKTa JEKLUUH: KPaTKO, CXEMATHYHO, MOCIEAOBATEIbHO
(UKCUPOBATh OCHOBHBIE IMOJIOKEHHUS, BBIBOJIbI, (POPMYIUPOBKH, 00001IIe-
HUS; TIOMeYaTh Ba)KHBIE MBICIIH, BBIJICNATH KJIIOUEBBIE CJIOBA, TEPMMHBI.
IIpoBepka TEPMHHOB, MOHATHI C IMOMOIIBI SHUMKIONEANM, CIIOBapel,
CIPAaBOYHUKOB C BBINMCHIBAHHMEM TOJKOBaHUH B TeTpaap. OO03HaueHHe
BOIIPOCOB, TEPMHUHOB, MaTe€pHala, KOTOPbIE BbI3bIBAIOT TPYIHOCTH, MOUCK
OTBETOB B PEKOMEHYEMOM JITeparype. Eciu caMoCTOATENBHO HE yIaeT-
cs pazoOpaThCsi B MaTepualie, HEOOX0aUMO C(HOPMYITUPOBATH BOMPOC U
3aJaTh MPEIO0/IaBaTesI0 Ha JEKIMH WK Ha TPAKTUYECKOM 3aHITHH.
[Tpaktnueckue  |KoHcnexkTupoBaHue peKOMEHIYEMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHATHUS JIEKLUH, IOArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP pe-
KOMEHTyeMoi1 intepaTypsl. [IpocnymmBanne ayuo- U BUIE03aUCEN MO
3aJJaHHOI TeMe, BBINOJIHEHHE pacyeTHO-TpahuIecKX 3a/1aHuil, peleHue
3a]1a4 110 aJITOPUTMY.
JlabopatopHas  |JIabopatopHbie paOOTHI TO3BOJSIOT HAYUYUTHCS TPUMEHSITH TEOpPETHYE-
pabora CKH€ 3HaHU, NTOJIyYECHHBIE HA JIEKIIMH, IIPY PELICHUH KOHKPETHBIX 3a]ad.
Yro6b! Hanbosee PallOHAIBHO U MOJIHO UCIOJIb30BaTh BCE BO3MOKHOCTH
71a00paTOPHBIX, JUIS MOJTOTOBKM K HUM HEOO0XOAMMO: pa300paTh JEKIHIO
[0 COOTBETCTBYIOIIEH TeMe, 03HAKOMHUTBLCS C COOTBETCTBYIOIIMM pasje-
JIOM y4eOHHUKa, TPopadoTaTh JIOMOJIHUTEILHYIO JUTEPATYPY.
CamocrositennpHast  |CamocTosiTennbHass paboTa CTYJIEHTOB CIIOCOOCTBYET TIyOOKOMY YCBOE-
pabota HUIO Y4eOHOTo MarepHajga M Pa3BUTHIO HAaBBIKOB caMooOpa3zoBaHus. Ca-

JleaTenpHOCTh CTyAEHTA




MOCTOSATENIbHAsE paboTa MpearoaaraeT ciaeIyIonue COCTaBIAIOIINeE:

- paboTa ¢ TeKCTamMH: y4eOHHUKAMHU, CIPABOYHHUKAMH, IOTOJHUTEIHHON
JUTEPaTypOi, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKITUA;

- paboTa HaJ TeMaMHU JIsl CAMOCTOSTEIbHOTO U3YUYECHHUS;

- yuacTue B paboTe CTyIeHUYECKUX HAyYHBIX KOH(pEPEHIIHA, OJTMMITAAL;

- IOJrOTOBKA K NPOMEKYTOUYHON aTTECTAlUU.

Kypcogas [Tpu BBITIOJIHEHUU KYPCOBOUM pabOThI CTYACHTHI TOJDKHBI HAYYUTHCS Tpa-
paborta BWJIBHO Y TBOPYECKU UCIOJIb30BATh 3HAHUS, ITOJTYYEHHbIC UMH Ha JIEKIUAX
1 JTa0OPATOPHBIX 3aHATHUSIX.
3amaun, pemaeMple IPH BHIMOJHEHUH KYPCOBOM paOOTHI:
- OCYIIECTBHUTH MTOMCK HEOOXOAUMOM HH(POPMALIUU IO TEME PaOOTHI;
- CHCTEMaTH3HUPOBaTh HAlJCHHYIO HH(OPMAIIHIO;
- OCYIIECTBUTH 0030p JIUTEPATYPHBIX HCTOYHHUKOB I10 33aHHON TeME;
- BBIpa0OTaTh YMEHHUS peniaTh NPUKJIAAHBIC 3a/1a91
IToaroroBka ['oTOBUTBCS K MPOMEXKYTOUYHOW aTTECTALIMU CIEAYET CHCTEMAaTUYECKH, B
K IPOMEKYTOUHOM |Te€4eHUe BCero cemectpa. MIHTeHCHBHAs MOATOTOBKA J0JKHA HAYaThCs HE
aTTecTanuu MO3/IHEEe, YeM 3a MECSI-TIOJITOpa 10 MPOMEXYTOYHOU arrectauuu. [laH-

HBIC IICPCI SK3aMCHOM TpU OHS 3(1)(1)CKTI/IBH66 BCCro HMCIIOJIB30BATh AJIA
IOBTOPCHHUA U CUCTEMATU3AlIMU MaTCpUaJia.
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