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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nportokot Ne 54 ot « 15 » 6 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
TOCyIapCTBEHHOTO 00pa3oBareabHOro craHiapra Beiciiero oopasosanus (PI'OC BO) nmo HampaBieHUIO
nonrotroBku (crenuanbHocT) 11.03.01 Pagmorexnuka, yrepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acenanuu kKadenpor TY «  » 20 rona, mpoTtokoa Ne
Pazpabotunku:

npodeccop kad. TY B. A. lllanumoB

npodeccop kad. TY A. M. 3a0oonkuit

3aBeayromuii ooecneunBaromiei kad.
vV T. P. I'a3zu3zoB

Pabouas mporpamma JTUCIUTUIMHEI COTTIacOBaHa ¢ (PaKyIIbTETOM H BBITYCKAIOIICH Kadeapoii:

Hexan PTO K. YO. ITonoBa

3aBeayroUIMii BeITycKaromei kad.

CBYuKP C. H. Illapanrosuu
OKCIepTHI:

noreHT kadeapsl TY A. H. bynnakos

JlotieHT kKadeaps
CBEPXBBICOKOYACTOTHOM U KBAHTOBOU
pamuorexuuku (CBUuKP) A. 1O. TlomnkoB

CornacoBaHa Ha noptane N2 34678 2



1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenpto mpemomaBaHus IUCHUUIUIAHBI SIBISCTCS W3YYCHHE CTYICHTAMH TPUHIIMIIOB pPadOTHI,
MapaMeTpoB, BOJIBT-AMIICPHBIX XapaKTEPUCTHK, DJIEMEHTHOW 0a3bl, MPUMEHSIEMONW B MHOTOKaHAIbHBIX
TEJIEKOMMYHUKAITMOHHBIX CHCTEMaX, TEJICBU3UOHHOM, PalOpeseiHON, TporochepHO, KOCMUIECKON U
PaarOIOKAMOHHON CBSI3U

1.2. 3agaum IMCHUIIITHHBI

— - U3y4YEHHUE MPUHIIMIIOB JACHCTBUSA, XapaKTEPUCTHK, MMApaMEeTPOB U OCOOCHHOCTEH YCTPOMCTBA
BOKHEUIITNX TOJTYIPOBOIHUKOBBIX, JICKTPOBAKYYMHBIX M ONMTOAJIEKTPOHHBIX MPUOOPOB, UCIIOIH3YEMbIX B
ayIoOBH3yaTbHOW TeXHUKE. K HMX YHCITy OTHOCATCS TUOJbI, OWMOJSIPHBIX W TOJEBBIC TPAH3UCTOPHI,
npuOoOpel ¢ OTpUIATeNbHOH  JU(QEpeHIIMaAIBPHON  TPOBOAMMOCTBIO,  ONTOXJIEKTPOHHBIE U
ANIEKTPOBAKYYMHBIE TIPUOOPHI, FIIEMEHTHI HHTETPATBHBIX CXEM U OCHOBBI TEXHOJIOTUU UX MIPOU3BOJICTBA;

— - U3YYCHHE IIABHBIX IEMEHTOB IU(PPOBON M aHAJOTOBOM CXEMOTEXHHUKH, BBIOJTHCHHBIX Ha
OCHOBE TOJTYIPOBOTHUKOBBIX, JIEKTPOBAKYYMHBIX U ONTOYICKTPOHHBIX IPUOOPOB.

2. Mecto aucuunimabl B ctpykrype OITIOII

Huctunnuna «9nextponuka» (b1.5.19) otHocurcs k 6:10ky 1 (6a3oBas yacts).

[TpenmiecTBYIONMME JUCHHUILUTHHAME, (POPMUPYIONTUMHI HadalbHBIC 3HAHUS, SBISIFOTCS: OCHOBBI
Teopuu nener, Ouznka.

[TocnenyromumMy TUCHUILITMHAMU SIBISIFOTCS: AHAJIOTOBBIE M IH(POBBIE OBICTPOACHUCTBYIOIINE
ycTpoiictBa, OCHOBBI KOMIBIOTEpHOTO mpoektupoBanus POC, PagmorexHuuyeckue LENM U CUTHAIIBI,
CxeMOTeXHHKa aHaJOTOBBIX 3JIEKTPOHHBIX YCTPOHCTB, LludpoBrie ycTpoiicTBa M MHUKPOIPOIECCOPEI,
DJeKTPOMAarHuTHAasi COBMECTUMOCTD PAAHOICKTPOHHBIX CUCTEM.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHUS THCIUTLIMHbI

[Tpouecc n3yueHus: AMCUUILIIMHBI HApaBjieH Ha (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHIIUNI:

— OIIK-7 cnocoOHOCThIO YUYHTHIBATH COBPEMEHHbBIC TEHACHIMH PA3BUTHS 3JICKTPOHHKH,
U3MCPHUTEIbHOW WM BBIYMCIUTEIBHOW  TEXHUKH, HH(DOPMAIMOHHBIX  TEXHOJOTHH B  CBOCH
npodeccHoHaNBHOMN S TeTLHOCTH;

B pesynbrare u3ydeHus: TUCHUTUTHHBI 00YJaOIUIACS TOIDKEH:

— 3HaTb - YCTPOWCTBO M TPUHIMUN JIEHCTBUS, YCIOBHbIE Trpapuueckue O0O0O3HaYCHUS
TPAH3UCTOPHBIX KIFOYEH, JIOTHYeCKHX dieMeHTOB «M», «UJIM» Ha JMCKPETHBIX W WHTETPATBbHBIX
KOMITOHEHTAaX; - yCTPOWCTBO U MPUHLMUI JIEHCTBUS, YCIOBHBIE rpapuuecKkue 0003HAYCHUS YCUITUTENEN U
npeoOpa3oBaTeiicii aHAJIOTOBBIX JICKTPUYECKUX CHTHAJIOB HA TOJEBBIX M OUIOJSPHBIX TPAH3HCTOpAX,
OINCPAIMOHHBIX YCUIIUTCIIAX, - MUKPOCXCMOTCXHUKY, NPUHIUIIBI pa6OTI)I 0a30BBIX KaCKaJaoB JJOTHYCCKUX
AIIEMEHTOB MU(POBBIX CXEM.

- YMETD - OOBSICHITH (1)I/ISI/I‘ICCKO€ HAa3HA4YCHUC DJICMCHTOB aHAJIOTOBBIX N III/I(i)pOBI)IX CXEM U UX
BJIMAHUC HA ITapaMETPhbL 0a30BBIX KaCKaZo0B; - IPOBOJAUTH JJICKTPUUCCKUEC PACUCTHI 3JIEMCHTOB OTACIbHBIX
KacKaJIOB C UCIOJIh30BAHUEM CTaHIAPTHBIX IMAKETOB MPUKIIAIHBIX TPOTPAMM.

— BJaJeThb - HaBbIKAMU M3MEPEHUs XapaKTEPUCTUK U MapaMeTpoB LU(POBBIX U aHAJIOTOBBIX
HHTCIrpaJIbHBIX CXEM U METOAAMU MATCMATHYCCKOr0 MOACIIMPOBAHUA KOMIIOHCHTOB M CXCM; - HABBIKAMU
0OBEKTUBHOMW OLIEHKU BO3MOXKHOCTEH (DYHKIIMOHAILHOW DIICKTPOHUKH.

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OO6mass TpyAOEMKOCTh JHUCHUUIUIMHBI cocTaBisieT 6.0 3aueTHBIX €IMHUIBI U TpeACTaBiIeHa B
tabnuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb JUCITUILIAHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

3 cemectp
AynuTOpHBIE 3aHITUS (BCETO) 108 108
Jlexnn 36 36
[TpakTHueckue 3aHATHS 36 36
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JlaGopaTtopHbie pabOTHI 36 36
CamocrosiTenpHast paboTa (Bcero) 72 72
Odopmiterre 0T4eTOB 110 JTab0paTOpPHBIM paboTam 30 30
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 24 24
IToaroroBka kK IpakKTUYECKUM 3aHATUAM, CEMHUHAPAM 18 18
Bcero (6e3 sx3amena) 180 180
[TonroToBka u caada sK3amMeHa 36 36
OO0mmas Tpy10eMKOCTb, 4 216 216
3auetHbie Enunuiibt 6.0 6.0

5. Conep:xaHue TUCHMILIHHBI

5.1. Pa3aesnl JUCHUIIMHGLI 1 BUABI 3AaHATHI
Paznenbl nUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

Bcero
o
[Tpak.  JlaO. Cam. = 0cOB OPMHPYCMET
Ha3zBaHus pa3zienoB AUCHUILTUHBI Jlek., u (Ce3 e
3aH., 9 pab.,4 pabd.,
9K3aMe€ KOMIIETCHIMU
Ha)
3 cemecTp
1 Beenenue B Gu3UKy MOTYIPOBOIHUKOB. 2 0 0 2 4 OIIK-7
2 ®u3MYEeCKUe MPOIECChl TPU KOHTAKTE 4 20 4 15 43  OIIK-7
Pa3HOPOIHBIX MaTepuasoB (p-n- NEPEXo,
KOHTAKT METaJlJI-II0JIyTIPOBOJIHUK,
reTeporepexon).
3 ®usnyeckre NpoLEeCChl B CTPYKTYPE C 4 4 4 7 19  OIIK-7
JByMsI B3aMO/IEHCTBYIOIIIMMHU
NIEPEXO/IaMHU U €€ CTaTUYECKHE
XapaKTEPUCTHUKH.
4 ®dusnyeckue Npoueccyl B CTPYKType 4 8 4 10 26  OIIK-7
MeTaJI-IUAIEKTPUK-TIOTYTIPOBOIHUK U
€€ CTaTUYECKUE XapaKTEPUCTUKH.
5 ®u3nvecKkue OCHOBBI YIIPABICHUS 1 0 2 4 7 OIIK-7
TOKOM KaHaJla ¢ TIOMOILBIO
YIPaBJISIOUIET0 Mepexoaa.
6 POTOANEKTPUUECKHE SBICHUS B 1 0 0 2 3 OIIK-7
MOJTYTIPOBOIHUKAX.
7 ®ru3nvYecKue OCHOBBI 2 0 4 6 12 OIIK-7
AIIEKTPOBAKYYMHBIX PUOOPOB
8 Kimaccudukanus 1oruueckux 2 0 0 2 4 OIIK-7
areMeHTOB. OCHOBHBIE XapaKTEPUCTUKU
U TIapaMeTpPbl JIOTUYECKUX HJIEMEHTOB.
9 Cxema n0ru4ecKoro OTpuIiaHus Ha 2 4 6 8 20  OIIK-7
OUMOJSIPHBIX TPAH3UCTOPAX.
10 DneMeHThI TPaH3UCTOPHO- 3 0 6 6 15  OIIK-7
Tpan3uctopHoi jgoruku (TTJI).
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11 Cxema IOrH4eCcKOro OTpUIIaHKS Ha 3 0 6 6 15  OIIK-7
MIOJIEBBIX TPAH3UCTOPAX.
12 Jlornueckue 3neMeHTHI 3 0 0 2 5 OIIK-7
JUHAMHUYECKOTO THIIA.
13 3anoMuHaroIMe JJOTUYECKHUE 3 0 0 1 4 OIIK-7
AIIEMEHTBI
14 OcHOBBI GYHKITMOHATHHOM 2 0 0 1 3 OIIK-7
ANeKTpOHUKH. [lepcrieKTUBBI pa3BUTUS
MUKPO3JIEKTPOHUKH, HAHOIJIEKTPOHHKA.
Uroro 3a cemecTp 36 36 36 72 180
Htoro 36 36 36 72 180
5.2. Conep:kanue pa3aesioB M CHUIIMHBI (110 JEKIUSIM)
ConeprkaHue pa3ienaoB JUCHUILIAH (TI0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabmuua 5.2 — CogepxkaHue pa3fenoB AUCUUILINH (IO JEKLHSIM)
o]
Ha3Banus pa3znenos CozepkaHne pa3aesIoB AUCIUILIHEGI (110 nekimsam) - S 5 2 = & >
3 cemecTp
1 Beenenue B pu3uky 3oHHast MoJeNb TBepAbIX Tell. Kiaccudukanus 2 OIIK-7
MOJIYIIPOBO/IHUKOB. TBEPJBIX TN (METAILIbI, TOTYIPOBOIHUKH,
nuanekTpukn). Kpucraminueckas pemerka
MOyNPOBOAHUKOB. COOCTBEHHBIH MOIYIPOBOJHUK.
DHepreTudeckas (30HHas) AuarpaMmma coOCTBEHHOTO
MOJIYIIPOBOIHHMKA. DJNEKTPOHBI U AbIpKU. [IpumMecHble
MOJTyTIPOBOAHUKU. JIOHOPBI M aKLIENTOPBI.
[IpoBoguMoOCTH N- U p-TUNA. 30HHBIE JUATPAMMBIL,
YPOBHU JIOHOPOB U ak1enTopoB. KoMneHcupoBaHHbIE
MOJIYIIPOBOIHUKHU.
Hroro
2 ®usnueckue npouecchl  Kmaccuduxanus nepexonos. CTpykTypa p-n 4 OIIK-7
IIPU KOHTAKTe nepexona. [lonarue HeliTpanbHOCTH NIEpExoa.
Pa3HOPOIHBIX AHanu3 nepexozia B pAaBHOBECHOM COCTOSIHUU.
Matepuainos (p-n- AHanu3 nepexoaa B HEpaBHOBECHOM COCTOSTHUMU.
Nepexol, KOHTAKT Crarruyeckue BoJbTaMIIEPHBIE XapaKTEPUCTUKU
METaJJI-MOIYIPOBOIHUK, HJeanbHoro auoaa. Ilondarue oOparHoro Toka nuona.
reTepoINepeXxon). XapakTepruCTUYECKUE COMTPOTUBIICHHS TMO/A.
Crarndeckue BoJIbTaMIIEpHbIE XapaKTePUCTUKU
peanbHbIX TUOA0B. MOy CONPOTUBIEHUS 0a3bl.
IIepexoHbIe XapaKTepUCTUKH 1uona. bapeepHas
EMKOCTb (EMKOCTH nepexona) auoaa. Juddyznonnas
émKocTh nepexona. ONHOCTOPOHHUE P-N MEPEXOIBI.
KoHTaKThl MeTANI-NONYIPOBOAHUK. OMudeckue
KOHTAKThI. BBIpsAMIISIONINE KOHTAKTBHI.
Hroro
3 ®uznueckue npoueccel  Puznyueckue MPUHIMIBI padOThl OUIOISPHBIX OIIK-7
B CTPYKTYpE C IBYMs TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUTIOISPHBIX
B3aUMOJICHCTBYIOIIUMU  TpaH3ucTOpoB. Dopmynsr Mosa-2O06epca.
IepexoiaMu U €€ Nneann3upoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
CTaTU4YECKUE napameTpbl OUIOJIIPHBIX TPAH3UCTOPOB. CXeMbI
XapaKTePUCTHUKH. BKJIIOYEHHMSI. 3aBUCUMOCTD [TapaMeTPOB OUIIONIPHBIX
TPaH3UCTOPOB OT TEMIIEPATYPHI U PEKUMA.
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CocraBHble OUTIONISIPHBIE TPAH3UCTOPBI.

Hroro
4 ®usnyeckue nponeccbl  MJIII-TpaH3UCTOPHI ¢ U30JIUPOBAHHBIM 3aTBOPOM, OIIK-7
B CTPYKTYpE MeTaJlI- BCTPOEHHBIM U HHIYLUPOBAHHBIM KaHAJIAMHU.
JUJIEKTPUK- [Tpunuun paboTbl, OCHOBHBIE TAPAMETPHI.
IIOJIyTIPOBO/IHUK U €€ Crarnueckue BOJIbTaMIIEPHbIE XapaKTEPUCTUKHU IS
CTaTUYECKUE KaKJIOT0 THIIA MOJEBBIX TPAaH3UCTOPOB.
XapaKTEPUCTHUKHU. OKBUBAJIEHTHBIE CXEMBI II0JIEBBIX TPAH3UCTOPOB.
Hroro
5 duznyeckre OCHOBBI [ToneBbie TPaH3UCTOPHI C YIPABISAIOIIUM P-n OIIK-7
YIPaBICHUS TOKOM nepexonoM. [IpuHuun padboTsl, OCHOBHBIE
KaHaJla ¢ TOMOLIBIO napameTpsl. CTaTuyeckue BOJIbT-AMIIEPHbIE
YIPaBJISIOUIETO NIEPEXOAA. XaPAKTEPUCTUKHU JJIs KaX10T0 THUIIA IOJIEBBIX
TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMBI MOJIEBBIX
TPaH3UCTOPOB.
Hroro
6 DOTOIIEKTPUUECCKUE OnTOo31eKTPOHHBIC TPUOOPHI: CBETOM3ITYJAFOIIHE OIIK-7
SBJICHUS B JIU0JIbI, (POTOIMOIBI, OTITOTIAPKI TUOIHBIE,
MOJTyTIPOBOIHUKAX. TPaH3UCTOpHbIE, TEpUCTOPHBIE. [IpuHIIMT paboTHI,
OCHOBHbIE apaMeTpbl. CTaTHYECKUE BOJIBTAMIIEPHBIE
XapaKTEPUCTUKHU
Hroro
7 ®U3NYECKHE OCHOBBI OCHOBBI SMHCCHOHHOW AEKTPOHUKH. Buibl aMuccum: OIIK-7
3JIEKTPOBAKYYMHBIX TEPMO3JIEKTPOHHAs, BTOPUYHAS 3JIEKTPOHHAs,
npuOopoB ANIEKTpOCTaTHIecKasi, poToannekrponHas. [TpuHimm
AJIEKTPOCTATUYECKOTO YIIPABIEHUS IIJIOTHOCTHIO
AJIEKTPOHHOI'O IOTOKA B AJIEKTPOHHBIX JIaMIIax.
BakyyMmHbIe 1MO/BI, TPHUOABL, TETPObI, TEHTO/IBI.
Knaccugukanus, napameTpsl, CTaTHYECKUE
BOJIBTAMIIEPHBIE XapaKTEPUCTUKH. DJIEKTPOHHO-
Jy4eBbIe TPYOKH. DIEKTPOHHBIE U KBAHTOBBIC
npubopst CBY.
Hroro
8 Knaccudukanus Jlornueckue cxemul «y», «UJIN», «HE», npuanmmst OIIK-7
JIOTMYECKUX IEMEHTOB.  (PyHKIHMOHUpOBaHUA. OCHOBHBIE XapaKTEPUCTHKH U
OcHoBHbIE apaMeTpbl JOTMUYECKUX AIEMEHTOB.
XapaKTEPUCTUKU U Vrtoro
apaMeTpbl JOrMUYECKUX
DIIEMEHTOB.
9 Cxema 10ru4eckoro [TpuHIIMNIManBpHas cxema HaChIIIEHHOTO KIIF0Ya. OIIK-7
OTpPHULIAHUS HA Crarndeckue peXxMMbl HACHIIIEHHOTO KJIF0Ua.
OUMOISPHBIX [TepexonHble Mpolecchl B HACBHIIIIEHHOM KITI0U€ IpU
TpPaH3UCTOpax. OTKpbIBaHUM TpaH3ucTopa. [lepexoansle mporeccs! B
HACBILIEHHOM KJIFOU€ IIPU 3aKpbIBAHUH TPAH3UCTOPA.
MeTonb!l 1 CXEMHBIE PELIEHUS T03BOJIAIOIINE
YMEHBIIUTh BpeMsl IEPEXOAHOr0 Mpoliecca B
HACBILIEHHOM KJIIOUE.
Hroro
10 DnemeHTHI basossle anementsl TTJI. DneMeHThI SMUTTEPHO- OIIK-7
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TPaH3UCTOPHO- ces3anHom sjoruku (DCJI). JlocronncTBa n
TpaH3ucTopHoi joruku  Hexocrtarku DCJI. ba3osble anementsr DCJI.
(TTJD). Hroro 3
11 Cxema JIOTHYECKOTO NuBeprop Ha n-kaHanbHbIX M/III-Tpan3ucropax. 3 OIIK-7
oTpullaHus Ha noJieBbIX  MHBepTOp Ha KoMIuieMeHTapHbix M-
TpPaH3UCTOpaXx. TpaH3ucTopax. ba3oBble Jornyeckue 3J€MEHTHI Ha
MOJIEBBIX TPAH3UCTOPAX.
Hroro 3
12 Jlormueckue 3meMeHTsl Jlornueckue 371eMeHThl IMHAMUYECKOTO TUIIa Ha 3 OIIK-7
JIMHAMUYECKOIO THIIA. M/II-Tpan3ucropax.
Hroro 3
13 3anomuHaromue Tpurrepsl Ha OUTIOISAPHBIX | MMOJEBBIX TPAH3UCTOPAX, 3 OIIK-7
JIOTUYECKHUE IEMEHTHI (GIBII-IAMSATS.
Uroro
14 OcHoBbI OcHOBBI (DyHKIIMOHAJTEHOW DJICKTPOHHUKH. 2 OIIK-7
byHKIMOHATBHON [lepcrieKTUBBI Pa3BUTUS MUKPOIJIEKTPOHHKH,
AIIEKTPOHUKH. HAHO3JIEKTPOHUKA.
IlepcrniexTiBBI pasBuTHS [y o 2
MHUKPOIJIEKTPOHUKH,
HAHODJIEKTPOHHKA.
Hroro 3a cemecTp 36

5.3. Pazgenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (TPeAbIL Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJAEAYIONUMHE) JUCHUTIIMHAMU

Paznenbl qUCHUIUIIMHBL M MEXIUCHUIUTMHAPHBIE CBSI3U C 00ECTIEYMBAIOMIMMHE (TPEIBIIYIIUMU) U
obecrnieunBaeMbIMH (ITOCIICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Ta0mmie 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUTUIMHBL M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB qaHHOM AMCHUIIINHBL, 7151 KOTOPBIX HEOOXOAUMO U3ydeHHE

Hanmenosanue 00ecTeunBarOIIMX U 00€CTICUNBACMBIX JUCITUTIIMH
JUCIUATIIAH
1 2 3 4 5 6 7 8 9 10 11 12 13 14
[IpeniecTByronMe TUCIUTUTMHBI
1 OCIEOBBI TEOPUHU n i I n n
nenein
2 ®dusuka +  + + + 0+
[Mocnenyromuye AUCIUILTUHBI
1 AnanoroBbie u
M poBLIe + o+ o+ o+ + o+ o+ 4+
OBICTPONICHCTBYIONIN
€ yCTpOICTBa
2 OcHOBBI
KOMITBIOTEPHOTO . n n " n
MIPOEKTUPOBAHUS
POC
3 Pagmorexanyueckue n n n n n n +
IIENH U CUTHAJIBI
4 CxeMOTexXHHKa + n n n n n
aHaJIOTOBBIX
7
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QIEKTPOHHBIX
YCTPOMCTB

5 ludpossie
YCTpPOMCTBA U

MUKPOIIPOLIECCOPHI

6 DieKTpOMarHuTHas
COBMECTHUMOCTh
PaIrOdIIEKTPOHHBIX
CHCTEM

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (POPMHUPYEMBIX NPU U3YUYeHHUH TUCHMIIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (POPMUPYEMBIX MPH HM3YYEHUH AWCHUIUIAHBI, ¥ BUIOB 3aHATHHA
MPEACTABICHO B TabnwuIle 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (POPMHUPYEMBIX MPH H3YHYEHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATUN
KommeTen Buael 3ansaTHii
®opMbl KOHTPOJIS
nuu Jlex. [Ipak. 3aH. JIab. pab. Cam. pa0.
OIIK-7 + + + + Ox3ameH, OTdeT 110
nabopaTtopHoit padote, TecT
6. IuTepakTUBHBIE METOABI M (POPMBI OPraHU3ANMNU 00yUYEHUSI
He npenycmorpeno PYIIL.

7. JIabopaTropHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeieHo B Tadmume 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1ab0opaTopHbIX paboT

o]
Hazpanus pa3znenos HaunmenoBanue 1a60paTopHbIX padoT 8 E8.= % >
3 cemectp
2 ®usnueckue npoueccel  MccnenoBaHus BOIbT-aMIEPHBIX XapaKTEPUCTUK 4 OIIK-7
IIPU KOHTAKTE ITOJIYIIPOBOJAHUKOBBIX JUOJOB
Pa3HOPOIHBIX Wroro 4
Mmarepuayios (p-n-
IepexoJl, KOHTAKT
METaJUI-II0IYIIPOBOJHUK,
reTeporepexon).
3 ®uznueckue npoueccel  MceciaenoBanus BoIbT-aMIEPHBIX XapaKTEPUCTUK 4 OIIK-7
B CTPYKTYpE C IByMs OUIIOJISIPHBIX TPAH3UCTOPOB
B3AUMOCHCTBYIOWMMH  pr 4
IEPEX0aMu U €€
CTaTU4YECKHE
XapaKTEPUCTHUKHU.
4 ®dusnueckue npouecchl  MccnenoBaHus BoIbT-aMIIEPHBIX XapAKTEPUCTUK 4 OIIK-7
B CTPYKTYp€E METaJlI- M/II-Tpan3ucTopos
JUIIEKTPUK- ) Wroro 4
MOJIYIIPOBOJIHUK U €€
CTaTU4YECKUE
XapaKTEPUCTHUKHU.
5 Ou3n4YeCcKue OCHOBBI HccenenoBanust BOJIbT-aMIIEPHBIX XapaKTEPUCTUK 2 OIIK-7
YIIPABICHHUS] TOKOM IIOJIEBBIX TPAH3UCTOPOB C P-TI-IIEPEXOIOM
KaHaJla ¢ IIOMOLIBIO Wroro 2
YIPABJIAIOLIETO NIEPEXOAA.
8
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7 ®uznueckre OCHOBBI UccnenoBanus BONbT-aMIEPHBIX XapAKTEPUCTUK 4 OIIK-7
ANIEKTPOBAKYYMHBIX JMO/IHBIX ONITPOHOB
puOOpOB Vitoro
9 Cxema noru4eckoro HccenenoBanue HaCBIIEHHOTO TPAH3UCTOPHOTO KIIHOYa OIIK-7
OTpUIIAHUS Ha Vitoro
OMIOJISPHBIX
TpPaH3UCTOpaXx.
10 DnemeHTHI Uccnenosanue anementos TTJI OIIK-7
TPaH3UCTOPHO- Vroro
TPaH3UCTOPHOMN JIOTHKHU
(TTJD).
11 Cxema JIOTHYECKOT0O HccnegoBanue noruyeckux amemenToB Ha KMJIII 6 OIIK-7
OTpULIAHUS HA MIOJIEBBIX  CTPYKTypeE
TpPaH3UCTOpaXx. Vitoro 6
Uroro 3a cemectp 36
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabnue 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPaKTUYECKUX 3aHATHI (CEMUHAPOB)
o o]
Hazpanus pa3nenos HauMeHOBaHHE MPAKTHIESCKHX 3aHsTHIT (ceMuHapoB) ; S 5 2. = & >
3 cemecTp
2 ®usnueckue npoueccel  Pacuer BenMMYMHBI KOHTAaKTHOM pa3HOCTH 4 OIIK-7
IIPU KOHTAKTE NOTeHIUaNI0B (AU(PPY3MOHHOTO MOTEHIIMANA) TTPH
Pa3HOPOAHBIX M3MEHEHUHU KOHIEHTPALUU IPUMECH B OTHOM U3
Marepuaios (p-n- oOnacreit mepexona.
TICPEXOJ1, KOHTAKT Pacuer mupuHsl nepexoaa B 3aBUCUMOCTU OT MOJYJISI 4
METAIL-TIONYIPOBOAHHK, o 116 19pHOCTH MPHIOKEHHOTO HATIPSIKEHHS.
reTepornepexon).
Pacuer TemyioBbIX TOKOB U TOKOB TEPMOTE€HEPALIUY B 4
NIEPEX0/1ax U3 MOIYIPOBOJIHUKOBBIX MAaTEPUAIIOB C
Pa3IMYHON MHUPUHOM 3aIIPEIIEHHON 30HBI OT
TeMIeparypsl
PacueT BOnIbT-aMIEpHBIX XapaKTEPUCTUK 4
U/1€aTM3UPOBAHHBIX MIEPEXO/I0B MPH Pa3IUYHON
TeMIeparype.
Pacuer 6aprepHoii U 1udPy3noHHON emKocTen 4
nepexozna.
Uroro 20
3 ®usnueckue npoueccel  PacueT nmapaMeTpoB OUIIOISPHBIX TPAH3UCTOPOB OIIK-7
B CTPYKTYpe C ABYMS Vitoro
B3aMMO/IEUCTBYIOIUMHU
repexonamMu U e€
CTaTU4YECKUE
XapaKTEPUCTHUKH.
4 ®dusnueckue npoueccsl PacueT mapaMeTpoB MOJEBBIX TPAH3UCTOPOB OIIK-7
B CTPYKTYpe MeTalLl- Pacuer sneMeHTOB JJOTHYECKUX CXEM Ha MOJIEBBIX
JUJICKTPHIK- ) TpaH3HCTOpax
MOJTYTIPOBO/IHUK U €€
CTaTUYECKHE Hroro 8




XapaKTEPUCTHUKH.

9 Cxema TOTHYECKOrO
OTpHUIIAHUS Ha
OUIIONISIPHBIX
TPaH3UCTOpaXx.

Hroro 3a cemecTp

Pacyer 371eMEHTOB CXEM JIOTUYECKOTO OTPULIAHUS Ha 4

OUIOJSIPHBIX TPAH3UCTOPAX

Hroro

36

OIIK-7

9. CamocrosiTesibHasA padoTa
Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (OPMHUpPYEMbIe KOMIIETEHIIUH MTPEICTABICHbI B

tabnuue 9.1.
Tabmuma 9.1 — Buasl camocTosTebHON paboThI, TPYIOEMKOCTh U (hOPMHUPYEMbIE KOMIIETECHITUN
dopmupy
Tpyzno
. eMblIe
Buael caMoCTOSTENBHOW  €MKOCT
Hazpanus pa3znenos DopMbI KOHTPOJIS
paboThI ,
KOMIIETECH
U
3 cemecTp
1 Beenenue B ¢pusuky [TpopaboTka ITeKIIMOHHOTO 2 OIIK-7 Tect, Dxk3ameH
MOJIYIIPOBOTHHKOB. Marepuana
Htoro
2 dusnueckue nponeccol  [loaroroska k 2 OIIK-7 Otyet no naboparopHoit
IIPU KOHTAKTe MPAKTHYECKUM 3aHATHM, pabote, Tect, Dx3ameH
Pa3HOPOJIHBIX MAaTEPHAJIOB CEMHUHApam
(p-n- mepexof, KOHTaKT TTofroToBKA K P
MCTAJUI-HIONYIPOBOMHHIK, | 1yaprrgeckiM 3aHSTHSIM,
reTeporepexon). cemuHapam
IToaroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMuHapaM
[ToaroToBka k 2
MPAKTHYECKUM 3aHITHIM,
CeMHUHapam
IToaroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMuHapaM
[IpopaboTka JIEKITMOHHOTO 1
Marepuana
Odopmienre 0T4eTOB MO 4
nabopaTopHBIM paboTam
Uroro 15
3 ®usnueckue npoueccel  [logroroBka k 2 OIIK-7 Otyet mo naboparopHoi
B CTPYKTYpE C IBYMs MPAKTHYECKUM 3aHATHIM, pabote, Tect, Dx3ameH
B3aUMOJICHCTBYIOIIIUMH  CEMHHAapam
TICPEXOAAMU 1 cC [TpopaboTka ITEeKIIMOHHOTO 1
TaTHICCKU
CTATHHCCKNC Marepuasna
XapaKTePUCTHKH.
Odopmienre 0T4eTOB 1O 4
n1abopaTopHBIM paboTam
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Hroro

4 ®duznueckue npoueccol  [loaroroska k 2 OIIK-7 Ot4er o 1abopaTropHOi
B CTPYKTYpe MeTasli- MPAKTHUYECKUM 3aHATHIM, pabote, Tect, Dx3ameH
JTUDIIEKTPUK- ceMuHapaMm
MOJTYTIPOBOIHUK U €€ TToAroToBKa K P
CTatiecKue IIPAKTUYECKUM 3aHATHM,
XapaKTePUCTHUKH. CeMMHapam

[TpopaboTka JIEKIIMOHHOTO 2

Mmarepuala

OdopmiteHre 0T4eTOB 10 4

naboparopHbeIM paboTam

Hroro 10
5 ®dusnueckrue OCHOBBI [TpopaboTKa JEKIIMOHHOTO OIIK-7  Oryer no naboparopHOH
yIpaBjeHHs TOKOM KaHajla Marepualia pabote, Tect, Dx3ameH
¢ TIOMOTIIBIO OdopmiieHre 0TYETOB T10 2
YIpAaBJAIOLICTo HEpexoaa. J1abopaToOpHBIM paboTam

Hroro
6 dorosnexTpuuecKre [TpopaboTka JTeKIIMOHHOTO OIIK-7 Tect, Dxk3ameH
ABJICHUS B Mmarepuala
MONYIIPOBOAHUKAX. Vrtoro P
7 duznueckue OCHOBBI [TpopaboTka JTeKIIMOHHOTO OIIK-7 Otuer no nmaboparopHoit
ANIEKTPOBAKYYMHBIX Mmarepuala pabore, Tect, Dx3amen
nprGopos Odopmienne oT4eTOB 10 4

nabopaTopHBIM paboTam

Hroro
8 Knaccudukanus [TpopaboTka JIEKITMOHHOTO 2 OIIK-7 Tect, Dx3amen
JIOTUYECKUX JIEMEHTOB.  Marepuala
OcHoBHbIE Wroro b
XapaKTepUCTUKU U
apaMeTpsl JOrMUYECKUX
DIIEMEHTOB.
9 Cxema noru4eckoro ITonroroska k 2 OIIK-7 Otuer o maboparopHOit
OTpULIAHUS HA MPAKTUYECKUM 3aHATHM, pabote, Tect, Dx3amMeH
OUIOJNIIPHBIX CeMHMHapaM
TPaH3UCTOpaX.

paHsucTopa [IpopaboTka JIEKITMOHHOTO 2

marepuaia

Odopmiterre 0T4eTOB 10 4

1abopaTopHbBIM paboTam

Hroro
10 DnemeHTHI [TpopaboTKa JEKIIMOHHOTO 2 OIIK-7 Otuer o naboparopHoii
TPaH3UCTOPHO- Marepuaia pabote, Tect, Dx3ameH
T{i %?HCTOP HOMIIOTMKM 0 hopmutenme 0T9eToB 10 4
( )- 1abopaTopHBIM paboTam

Hroro
11 Cxema J10ruuecKkoro [TpopaboTKa JEeKIIMOHHOTO 2 OIIK-7 Otuet no naboparopHoii
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OTPUIIAHUS Ha TIOJIEBBIX  Marepualia pabore, Tect, Dx3ameH
TpaH3HucTOpax. OdopmieHne 0TYETOB 110 4
1abopaTopHBIM paboTam
Uroro
12 Jlormueckue anemMeHTsl  [IpopaboTka JIEKIIMOHHOTO 2 OIIK-7 Tecrt, Dx3ameH
JTUHAMUYECKOTO THIA. Mmarepuala
Htoro 2
13 3anoMmuHaromnme [TpopaboTka JIEKITMOHHOTO 1 OIIK-7 TecTt, Ok3aMeH
JIOTUYECKHUE DIIEMEHTHI Marepuasna
Uroro 1
14 OcHoBbI [TpopaboTKa JEeKIIMOHHOTO 1 OIIK-7 Tect, Ox3ameH
byHKIMOHATBHON Mmarepuala
AIIEKTPOHUKH. Vitoro 1
[lepcrieKTUBBI pa3BUTHS
MHUKPOIJIEKTPOHUKH,
HAHODJIEKTPOHHKA.
Hroro 3a cemectp 72
IloaroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 108
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JIVisl OHEHKH YCIIeBAeMOCTH 00y4YAKOIIUXCS

11.1. BanjabHble OLEHKHU JJIS1 3J1eMEeHTOB KOHTPOJISI
Tabnuna 11.1 — bannbHbIe OLIEHKH IS SJIEMEHTOB KOHTPOJIS

. . MaxkcuMalbHBIN
. MaxkcumanbHbIN MaxkcuMabHBIH
OneMeHTHl yueOHOU 0a 3a mepuosa Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JIESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemectp
Otuer no naboparopHoii 10 10 10 30
pabote
Tect 10 10 20 40
Hrtoro makcuMym 3a 20 20 30 70
nepuos
OK3aMeH 30
Hapacraromum nrorom 20 40 70 100
11.2. Ilepecyer 62/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6amI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpezcTaBieH B Tabiuue 11.2.
Tabmuma 11.2 — Ilepecuer 6ay10B B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
banibl Ha 1aTy KOHTPOJIBHOW TOYKHU Ouenka
> 90% ot MakcuManbHOU cyMMBbI OastoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMmbl OansoB Ha gaty KT 4
Ot 60% 10 69% OoT MakcuManbHON cyMMbI OaioB Ha aaty KT 3
12
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< 60% ot MakcuManbHOU cyMMbI OaioB Ha naty KT 2

11.3. Ilepecyet cymMMbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMbl OaioB B TPAIUIIMOHHYIO M MEXIYHAPOIHYIO OLICHKY MPEICTaBlICH B TAOIHIIE
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI OaJJIOB B TPAAUIIMOHHYIO U MEXYHAPOIHYIO OILICHKY
Htoroas cymma 6asmios,

Ouenka (I'OC) YUYUTBIBAET YCIIECIIHO CAAHHBIN Ouenka (ECTS)

9K3aMEeH

5 (oTMYHO) (3a4TEHO) 90 -100 A (0TJINYHO)
85 -89 B (ouenb xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70-74 D (ynoBieTBOpUTEIBHO)
65 - 69

3 (YyAOBIETBOPHUTEIBHO) (3a4TEHO) 60 - 64 E (H0CpeACTReHHO)
2 (HeynoBIIETBOPHTEHHO) (HE Huxe 60 6amios F (neynoBneTBopHUTEIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U HH(OPMAIITUOHHOE O00ecTiedeHrue TUCHUIINHBI

12.1. OcHoBHas JuTeparypa

1. Dnexrponuka. Yacts 1: YueOHoe mocodbue / Mukosuu B. M., [llaaumos B. A. - 2016. 209 c.
nara JIOCTyTIa 20.06.2018 [DnexTpoHHbIH pecypc] - Pexxum JIOCTYyTIA:
https://edu.tusur.ru/publications/7278 (mara obpamenus: 26.06.2018).

2. Dnextponuka. Yacts 2: Yuebnoe nocobue / UnkoBuy B. M., llanmumos B. A. - 2016. 120 c.
Jara JlocTyna 20.06.2018 [DneKTpOHHBIN pecypc] - Pexum Jlocryna:
https://edu.tusur.ru/publications/7279 (nara oopamenus: 26.06.2018).

3. DOmnekrponuka: YuedHoe nocodue / Konosamnos B. @. - 2012. 266 c. nara noctyna 20.06.2018
[DnexTponHbIii pecypc| - Pexum poctyma: https://edu.tusur.ru/publications/7314 (mara oOpaiieHus:
26.06.2018).

12.2. lonoiHuTeAbHAS JIUTEpPaTypa

1. 1. TyceB B.I. Dnexkrponuka: Y4uebHoe mocodue ajisi By30B. — 2-€ U3., iepepad. u gom. — M.:
Bricmias mikona, 1991. — 622 c. (manuuue B 6ubnuoreke TYCVYP - 73 5k3.)

2. Crenanenko W.I1. OCHOBBI TeOpUHU TPaH3UCTOPOB M TPAH3UCTOPHBIX CXEM: HAyYHOE U3aHHE.
— 4-e u3n., nepepad. u nomn. — M.: Dueprus, 1977. — 671 c. (81) (manuuue B 6ubnuoreke TYCVYP - 81
9K3.)

3. 4. XKepebmoB HW.II. OcHOBBI 53JEKTPOHMKH. — 5-e wu3d., mnepepadb. u jom. — JL:
Oueproaromusaar, 1990. — 352 c. (53) (manmmuue B 6ubmmotexke TYCYP - 53 5k3.)

4. 5. ABaeB H.A. OCHOBBI MUKPODJIEKTPOHUKH: PEKOMEHI0BAHO MUHHMCTEPCTBOM 00pa30BaHusl.
— M.: Paguo u cBs3b, 1991. — 287 c. (87) (manuuue B ubnunoreke TYCVYP - 87 5k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTesibHbIC Y4eOHO-MeToAuYecKHe Moco0us

1. MHccrnenoBaHue HaCBIIEHHOTO TPAH3UCTOPHOTO Kitoua: PyKoBOACTBO K jaboparopHoii paboTe
/ 3abononkuii A. M., llanumon B. A. - 2018. 18 c. ([lara qoctyma 20.05.2018) [DnexkTponHsbIit pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/7988 (nara obpamenus: 26.06.2018).

2. MHccrnenoBanme 0a30BOTO AIIEMEHTa TPAH3UCTOPHO-TPAH3UCTOPHOM JIOTWKH: PYKOBOICTBO K
naboparopHoii pabdore / 3abononkuit A. M., Hlanumos B. A. - 2018. 15 c. ([dara nocryma 20.05.2018)
[DnexTponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7991 (mara oOpamenus:
26.06.2018).

3. HccnemoBaHue JIOTHYECKOTO SJIEMEHTa HA KOMIIEMEHTApHBIX TIOJNEBBIX TPaH3UCTOPAX C
uHaynupoBanHeIM KaHanoMm (KMZII): PykoBoactBo k maGoparopHoii paGore / 3abomoukuit A. M.,
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[TanmumoB B. A. - 2018. 15 c. (dara mocryna 20.05.2018) [DnexrponHnsliii pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/7992 (mara obpamenus: 26.06.2018).

4. Dnexrtponuka: YueOHo-meroquueckoe mocodbue / Uukosuu B. M., [llanumos B. A. - 2016. 76
c. (ITocobme pekoMeHAOBAaHO K CaMOCTOSITCIIBHBIM W TpakTHYeCKuM 3aHsaTusM) (Jlata mocryma
20.05.2018) [DOnexkrponnbiii pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/7280 (nmara
obpamienus: 26.06.2018).

5. MHccnemoBaHue BOJIBT-aMIICPHBIX XapAaKTEPHCTUK TOJEBBIX TPAH3UCTOPOB: PyKOBOICTBO K
nabopartopHoii padote / 3abomonkuit A. M., [llanumos B. A. - 2018. 16 c. ([lara nocryna 20.05.2018)
[DnexTpoHHbIii pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7914 (mara oOpamieHwus:
26.06.2018).

6. HccnenoBaHue BOJIBT-aMIIEPHBIX XapAaKTEPUCTUK OHUITOJSIPHBIX TPAH3UCTOPOB: PYKOBOICTBO K
nabopatopHoil pabore / 3abonoukuit A. M., [llanumoB B. A. - 2018. 9 c. ([lata nmoctyma 20.05.2018)
[DnexTponHbIii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7913 (mara oOpamieHus:
26.06.2018).

7. HccnenoBaHue BOJIBT-aMIIEPHBIX XapaKTEPUCTHK MOIYIPOBOJHUKOBBIX AHOMOB: PyKOBOICTBO
K JaboparopHoii pabote / 3abomoukuit A. M., [llamumos B. A. - 2018. 11 c. ([ara gocryna 20.05.2018)
[DnexTpoHHbIii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7912 (mata oOpamieHwus:
26.06.2018).

12.3.2. YuyeOHo-MeTOAUYECKHE OCOOUS AJIsl JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
HHBAJH/I0B

YueOHO-MEeTOANYECKHE MaTepHaiIbl JUIS CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXCs
W3 YHCIIA JIAL C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbS M MHBAJIUJIOB PEIOCTABISIOTCS B (hopmax,
aJlalITUPOBAHHBIX K OTPAaHMYCHUSIM X 370POBbsI U BOCIIPUATHS HH(OPMAIIHH.

JI1s1 IMI ¢ HApYUIEHUSIMM 3PeHUst:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHOM (hopme.

JI1s1 1M1 ¢ HAapyLIeHUSIMM ONIOPHO-ABUIaTeJbLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTHou opme.

12.4. IlpodeccuonajibHbie 6a3bl JAHHBIX U HH(OPMAIIHOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipyn u3y4eHUM IUCUUIUIMHBI PEKOMEHIYETCS HCIONbh30BaTh 0asbl JTaHHBIX, MH(OPMAIIMOHHO-
CIIPABOYHBIE u MOHUCKOBEIE CUCTEMBI, K KOTOPBIM y TYCVYPa €CThb
noctyt https://lib.tusur.ru/ru/resursy/bazy-dannyh.

12.5. Ilepuonnyeckne n3gaHus

1. DnexkTpoHMKa : Hay4yHO-TeXHMUYeCKud kypHai. M3sectus BY3oB/ MunucrepcTBo
oOpaszoBanust Poccuiickoii ®@enepanuu (M.), MOCKOBCKHMII TOCYIapCTBEHHBI HHCTUTYT SJIEKTPOHHOU
TeXHUKH. - M. : MUDIT, 1996 - . - ISSN 1561-5405

2. PanuoTtexHuka : Hay4yHO - TEXHUUECKU )XypHal. - M. : Paauorexnuka . - XXypHan BBIXOTUT C
¢despanp 1937 r

3. DnexTpoHMKA : HAyYHO-TEXHUYECKHUU )KypHaI. - M. : Mup . - XKypnan Berxoqut ¢ 1961 ¢

4. Pammoduszuka u (PHU3MUECKHE OCHOBBI DJICKTPOHHMKH [DnekTp.pecypc]| : pedepaTHBHbBIN
xypHai. Cep. 18. K. - M. : BUHUTH . - XKypnan Boixogut ¢ 1954 1.

13. MarepuainbHO-TeXHHYECKOe o0ecreyeHue TUCHHMILVINHBI U TpedyeMoe MPpOrpaMMHoe
o0ecrneyeHnue

13.1. O6mue TpedGoBaHNs K MATEPHAIBHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecIeYeHH 0
AUCHUTIAHBI

13.1.1. MarepuaJibHO-TeXHHYECKOEe U IPOrPaAaMMHOe obecrevyeHue /sl JJeKIUMOHHBIX 3aHATHI
Jlnst mpoBeieHUs 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWNBUIYaJTbHBIX KOHCYJIBTAIIHH,
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TEKYIIEro KOHTPOJISI M MPOMEKYTOYHON aTTECTAIlUU HCIONB3YyeTCs yueOHasl ayUTOPHS C KOJIUYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW yueOHoM Mebenbio. MmeroTcs
JEMOHCTpAIMOHHOE 000pyIOBaHWE M y4eOHO-HAIAIHBIE TOCOOWS, 00eCreunBalonue TeMaTHIeCKUe
WLTIOCTPAIUH 110 JICKITHOHHBIM pa3ziesiaM JUCIIUTUTHHEL.

13.1.2. MarepuajibHO-TeXHHYECKOEe U NIPOrPaAMMHOe o0ecneyeHue IJIsl NPAKTUYeCKUX 3aHATHl

YueOHas 1aboparopust HU(PPOBBIX YCTPOHCTB M MHUKPOIIPOLIECCOPOB

yueOHast aynuTOpHUsl JJIsi TPOBEJCHUS 3aHSATUN JIEKIIMOHHOTO THUIIA, ydeOHas ayIuTOpHs s
MIPOBEJICHUS 3aHATHI MPAKTUYECKOT0 THIA, yueOHas ayliuTOpuUs JJis IPOBEACHUS 3aHATHI 1TaO0OpaToOpHOTo
TUTA, Y4eOHAsT ayAUTOpHs JUIsl MPOBEICHUS 3aHATUH CEMHHApPCKOTO THUIA, MOMEIIEHUE NI KypCOBOTO
MIPOEKTUPOBAHUS (BBIOJHEHUSI KYPCOBBIX pAa0OT), IOMEIIEHUEe [UIsi MPOBEACHHS] TPYNIOBBIX H
WHJIMBUIYQJIbHBIX KOHCYJIBTALIMM, TIOMEIICHUE ISl TPOBEJICHUS TEKYILET0 KOHTPOJIS M MPOMEKYTOUHOU
arTecTaluu, TOMEIICHHUE JI1 CAMOCTOSTEIbHON paOOThI

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 218 ayn.

Ornucanue uMeroIIerocs 000pyI0BaHUS:

- I'eneparopsr: ['3-53 (3 ), ['3-112/1 (3 wt.), ['5-54 (6 mrt.);

- Ocmmmnorpadsr GOS-620 (6 mT.);

- MakeTs! (6 mT.);

- Jocka aynuropHasi;

- Kommutekt ciennanu3upoBanHol ydeOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe obecrieueHne He TpedyeTcsl.

Jlaboparopusi KOMIUIEKCHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUH

yueOHasi aynuTopus Al MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4yeOHas ayguTOpHs IS
MIPOBEJICHUS 3aHSATHI MPAKTUICCKOTO THITA, yueOHAasl ayIuTOPHS JJIs IPOBEACHHSI 3aHATHIA 1TaO0OPaTOPHOTO
TUMa, ydyeOHas ayaIuTOpHs IJs MPOBEACHUS 3aHSITHA CEMHUHAPCKOTO THUIIA, MOMEMICHUE AJI1 KypCOBOTO
MPOCKTHPOBAHUS (BBIOJIHEHUST KYPCOBBIX pPa0OT), IMOMEMIEHUE [UIsi TPOBEACHHS TPYIIOBBIX H
WHIUBUAYAIbHBIX KOHCYIBTAIM, MOMEIIeHNe Ui MPOBEICHUS TEKYIIEro KOHTPOIS U MPOMEKYTOUHOM
arTecranuu

634034, Tomckas obmnacte, . Tomck, Bepmmnuna ynuna, a. 47, 209 ayx.

Onucanue uMeroIerocs 000pya0BaHus:

- Kommbrotep Intel ¢ monutopom (16 mit.);

- Cron nuceMenHsiit 120 cM (18 wT.);

- Jocka TpéxaneMeHTHas;

- DKpaH pYJIOHHBIH;

- Kommnekr cnenuanu3upoBanHoi yaeOHo# Mebenu;

- PabGouee mecto mpemnogaBares.

[TporpamMHoe oOecnieueHue:

— Microsoft Windows XP

— OpenOftice

— TALGAT2016

13.1.3. MarepuaJibHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedyeHne 1JIs J1adopaTopHbIX pador

VYuebHas madoparopust HUGPOBBIX YCTPONUCTB U MUKPOITPOIIECCOPOB

yueOHasi aynuTopus A TPOBENCHUs 3aHATUN JEKIUOHHOTO THMA, y4eOHas ayguTOpHs IS
MIPOBEICHUS 3aHATUI MPAKTHUECKOTO TUIIA, yueOHas ayAUTOpUs IS IPOBEACHUS 3aHATHI J1a00paTopHOro
TUMa, ydeOHas ayJuTOpHs I MPOBENEHUS 3aHATUNA CEMUHAPCKOTro THIIA, TIOMEIIEHHUE Jii KypCOBOTO
MPOEKTUPOBAHUS (BBIMOTHEHUS KYpPCOBBIX palOT), MOMELIEHHE JUIsl TPOBEIACHHUS TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYNIBTAIMH, MOMEIIEeHNE Ui MPOBEIEHUS TEKYILEro KOHTPOJIS U MPOMEKYTOUHOU
aTTeCTallu, IIOMELEHHE JJIS1 CAMOCTOSTEIbHON paboThI

634034, Tomckas obnacts, T. Tomck, Beprmuauna ynuna, 1. 47, 218 ayg.

Onucanue uMeroierocs 000py10BaHuUs:
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- I'eneparopsr: ['3-53 (3 ), ['3-112/1 (3 wt.), ['5-54 (6 mmrt.);
- Ocmmmnorpadsr GOS-620 (6 mT.);

- Makers! (6 miT.);

- Jlocka aynutopHas;

- Kommuiekt ciennanusupoBanHoi ydeOHOM Mebenu;

- Pabouee mecTo nmpenonaBarers.

[TporpammHuoe obecrieueHne He TpedyeTcsl.

13.1.4. MarepuajibHO-TeXHHYECKOE U MMPOrPAMMHOe o0ecrevdeHne Il CAMOCTOSATEeIbHOH padoThl
Jlist caMOCTOSITENIbHON paboOThl UCTOIB3YIOTCS y4eOHBIC ayAUuTOpUH (KOMIIBIOTEPHBIC KIIACCHI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTp, . Tomck, Jlennna mpocriekT, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. ToMck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast ob6nacTh, I. Tomck, Bepmmanna ynuma, 1. 47, 126 ayn.;
- 634034, Tomckas o6aacTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ay.

CocrtaB 000py1OBaHUS:

- yaeOHast MmeOeb;

- komnroTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8I'T. - 5 mit.;

- KOMIBIOTEPHI MOIKIIOUEHB K ceTh «HTepHeT» W 00eCnednBaloT IOCTYI B JJICKTPOHHYIO
MH(OPMAIMOHHO-00Pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

[TepedeHb MporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TeXHUYeCKoe o0ecriedyeHre JUCHMIIJIMHBI /ISl JIMI ¢ OTPAHMYeHHBIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS U WHBAJIUJaMU
OCYILIECTBIIIETCS C UCTIOIBb30BAaHUEM CPEACTB 00YUeHHUs OOIIEro U CHEeMaIbHOIO Ha3HAUCHMS.

[Ipu 3aHATHAX € OOy4YaIOUIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenaud yueOHOM MHQpOpMalMM B JOCTYNHBIX (hopMax, MOOMIIBHOM CHUCTEMBI IpPENoiaBaHus
Ui O0y4aroIMXCs C MHBAIWIHOCTBIO, MOPTATUBHOM MHIYKIIMOHHOM CHUCTEMbl. YueOHas aynuTopHs, B
KOTOPOH 3aHMMAalOTCsl OOydaroluecss ¢ HapylIEHUEM cllyxa, 00OpyJIoBaHa KOMIIbIOTEPHOW TEXHHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOMU, NMEKTPOHHON JOCKOM, MYJIBTUMEIUMHON CUCTEMON.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYyCMOTPEHO UCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOXKHOCTH IPOCMOTPA yIaJeHHbIX 00bEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WM CcJaiila Ha 9KpaHe) MpU IOMOIIY BUACOYBEIUMUUTENEH sl KOMPOPTHOTO MPOCMOTpa.

[lpu 3aHATHAX C OOyYalOUIMMMCA € HAPYLIEHHSIMH OINOPHO-ABHIaTeJbHOI0 amnmapara
UCTIONB3YIOTCSl aJbTEPHATUBHbBIE YCTPOWMCTBA BBOJA HMH(OpPMAIMM W JPYrHe TEXHUUYECKUE CPElCTBa
npuema/nepenaud yueOHOM HMHQpOpMalMM B JOCTYNHBIX (hopMax, MOOMIBHOM CUCTeMbl OOy4YeHHS IS
JIOZIEN ¢ UTHBAJIMHOCTBIO.

14. OneHoYHBbIE MATEPHAJIBI 1 METOAHYECKHE PEKOMEHIALMHU 110 OPraHU3aAIUH U3yYeHHUs
JUCIUININHDI

14.1. Coaep:xkanue OEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst onileHkH cTeneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOSHUS 3aKPETJICHHBIX 32 TUCIUTLIMHON
KOMIIETEHITUH UCTIOJIb3YIOTCS OIICHOYHBIE MaTepUAaJIbl B COCTABE:
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14.1.1. TecToBbI€e 3a1aHUA

1. Kaxue TuIbI NOIynpoBOIHUKOBBIX MAaTEPHUAJIOB UCIIONIB3YIOTCS IPU CO3AAHUU p-1 IEPEXOIOB!
@) «ny TOIYIPOBOHUKOBBIE MaTepPHAIbI.

0) «p» TMOIYIPOBOIHUKOBBIE MaTepHasbl.

8) «i» MOIYIPOBOAHUKOBBIE MaTepUalbl.

2) «p-m».

2. Kakoit moaynpoBOIHUKOBBIA MaTepras 00ecredrnBacT HauOOIBIIIYIO pad0UYyt0 TeMIIeparypy:
a) Ge.

0) Si.

8) GaAs.

3. Kakoil momynpoBOJHUKOBBIN MaTeprall AH0oAa 00ecreurnBaeT HauOOIBIIYIO pa00IyI0 YaCTOTY:
a) Ge.

0) Si.

8) GaAs.

4. Tlpu xakoM BKIIIOUEHUU JHO/A HA p-7 TIEPEXOJIE BBIAENAETCS HAauOObIlas MOIHOCTb:

a) Obpamuom.

0) [Ipsimonm.

8) B obnacmu npobosi.

5. Jys gero omHy U3 00JIACTEH p-n IEPEX0/ia BHITIOIHIIOT OTHOCHTEIHHO, BRICOKOOMHOM:

a) [ns ysenuuenusi Oblcmpooeiucmasusi.

0) /lna ysenuuenus MakcumaibHo20 MmoxKd.

8) [na ysenuuenus Hanpsasjcenus npooos.

6. Kak MeHsieTcs eMKOCTh p-n Tepexojia Mpu OOpaTHOM BKIIIOUEHUU M YBEIMYCHHH 3allMPArOIIEero
HaIPSKEHUS:

a) Yeenuuusaemcs.

0) He mensemcs.

8) Ymenvwaemcs.

7. B obnactu npo0ost CONpOTUBIIEHUE p-1 IEPEX0/a:

a) Ryep—>0.

6) Ryep=0.

8) R,cp HEN3MEHHO.

8. Jlns yBenudeHUs ObICTPOJCHCTBHS MOITYIPOBOJHUKOBOIO IpubOopa Marepual p-n nepexoaa:
a) Cnabo nezupyrom.

0) Cunvro necupyrom.

8) Boinonnsom u3z i nonynposooHuKa.

9. Ilpu npssMOM BKJIFOUEHHUH p-h NIEPEXO/A CONPOTUBIIEHUE NEPEXOA:

a) Ryep—>0.

6) Ryep=0.

8) R,.cp HEN3MEHHO.

10. B kakoil cxeme BKIIIOYEHMs] OUIOJSPHBIE TPAH3UCTOPHI MMEIOT MAaKCHUMAaJbHBIM Ko3(duireHt

YCUJICHHUS TIO MOIITHOCTH:

a) OB.

0) OK.

8) O0.

11. Tlpu kaKoM BKJIFOYEHHH JUOJA HA p-1 TIEPEXOJE BBIIEISIECTCS HANMEHbBINAS MOIITHOCTb:
a) Obpamuom.

0) [psimonm.

8) B obnacmu npobos.

12. B kakoii cxemMe BKIIOUCHUS 6I/IHOJ'I$IpHLIC TPAH3UCTOPbI HMCIOT MAKCHMAJIBHOC BXOIAHOC
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COIIPOTHBIICHHE:

a) Ob.

0) OK.

8) O3.

13. B kaxoii cxeme BKJIIOUSHHsI OUIIONIIPHBIE TPAH3UCTOPBI UMEIOT HAMITy4IlIne YaCTOTHbBIE CBOWMCTBA!
a) Ob.

0) OK.

8) O3.

14. JTuonHblil ONTPOH 3TO:

a) Ceemoouoo.

6) Domoouoo.

8) Ceemo- u homoouoo 6 0oHom Kopnyce.

15. B kakux pexxumMax MOTryT padoTarh (hOTOTUOIBI:

a) IIpeobpaszosvieams ceem-cuehal.

6) Domozcernepamopul.

8) [Ipeobpaszosvieams nepemennoe HanpsceHue 8 NOCMOAHHOE .

16. Iy TONEBOrO TPAH3HMCTOpPA C MHIYIIMPOBAHHBIM «71» KAHAJIOM B CXEME «OOIMUU HCTOK» IPH

YBEJIMYEHUH OTPULIATEILHOIO HANPSKEHUSI Ha 3aTBOPE TOK CTOKa:

a) YMeHbIIaeTcsl.

0) YBenuumBaercs.

6) Ocraercsi HEN3MEHHBIM.

2) Pasen 0.

17. Jlns TONeBOTrO TPaH3UCTOpPAa C BCTPOEHHBIM «p» KAaHAJIOM B CXeMe C OOIIMM HCTOKOM IpHU
YBEJIMYEHUH OTPULIATEILHOTO HAMIPSKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMEHbIIaeTcsl.

0) YBennuuBaeTcs.

6) He mensiercs.

18. M3 kakoro noJyImpOBOJAHMKOBOIO MarepHuaja CIEAYeT HW3TOTOBUTH IIOJIEBBIE TPAH3UCTOPSI,
o0J1aao1e MAaKCUMAIIbHBIM ObICTPOAEHCTBUEM:

a) Ge

0) Si

8) nGaAs

2) pGaAs

0) InN (Hutpua nnaus)

19. Kakoii u3 BHUAOB MOJEBBIX TPAH3UCTOPOB OONAJAET HAWMEHBLIEH YYBCTBUTEIBHOCTBIO K
ANEKTPOCTATUYECKOMY NTPOOOIO:

a) IloneBble TPaH3UCTOPBI CO BCTPOCHHBIM KaHAJIOM.

0) IloneBble TPaH3UCTOPBI C UHAYLIUPOBAHHBIM KaHAJIOM.

8) IloneBbie TPaH3UCTOPHI C «P-1» MEPEXOTOM.

20. [nst ynpaBiaeHHUs TOKOM CTOKA MOJIEBBIM TPAH3UCTOpaM TpeOyeTCsl U3MEHSITh:

a) Tok 3aTBOpa.

0) Hanpsoxenue Ugy,.

8) Hanpsoxenue Us,.

21. BLI6paTL CXEMY BKIIFOYCHHS IMOJTYIIPOBOIHUKOBOI'O ANO/ B ITPAMOM BKIIFOYCHUU:
R

+ —1 _

R R
_ e T . e T
— — —
Eex % V Ugblx E,;X Vy UGMX Eex # Vb UGbL\'
+ * o + L]
L a) L L 8)

) 0)
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22. BpiOpath (hopMy BBIXOIHOTO CUTHAA JIJISi CXEMBI:
UKbIX

R, 1
(e 1 I ? ! /\: ¢
U, % Vb Usuix
o 1 o

U Uy=U,, sin ot : S
68X :

23. BbIOparh BeMUYUHY KOJUIEKTOPHOTO TOKA (/i) U BeIxoAHOTO HANpsKeHUs (Uyyy), eciid Rz=100xOM,

R=1xOm, E;=10 B, =20 (OumosnspHbIii TpaH3UCTOP BKIIOYEH IO CXEME C OOIIUM IMUTTEPOM):

a) =0, Uy,,=10 B.
6) =10 MA, U,,,=0 B.
6) [=2MA, Uy, =38 B.

a) benbrit.
0) OTCyTCTBYET.
6) JIroboi, kpome Oestoro.

25. BpIOparh OCHOBHBIE TAPAMETPhI IOTHUYECKUX 3IE€MEHTOB:

a) beictponeiicTue. 2) KoaddurmenT pa3BeTBiaeHus 10 BBIXOY.
0) Bpems peakuuu. 0) ITomMexoyCTONYMBOCTb.

8) IloTpebnsiemMast MOIITHOCTb.

26. B cootBercTBUU C 33JJaHHON CTPYKTYPHOU CXEMOM ONpeaenuTh BbIXOJHON curHai (Y):

X & X XoX6 X0 Y| IXIXOXGIXG Y (X0 X0 XG Xy Y

Xz—}L 0[1]1(0]0 0[1]1[0]1 0[1{1]0]0

& |y [1[1]0]1]|0 0[1]0[1]1 111{0]1]0

X—] 1 0(0]1[1]0 110]1[1]1 0/0|1]1]1

X—}r 0[1]1[1]0 O[1]1|1]1 Oj1(1]1]1
! 1/1]0(0]{0|a |1]1]0]0[0]|6|1|[1]0]0]|0]s

27. BLI6paTL BPEMCHHBIC OUarpaMMbl Ha BXOHdaX U BBIXO/IC (CXCMa MaJIOCHTHAJIBHOTO 0a30BOT0

anemenTta TTJI «1-HE») :
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w ET] ET] ET]
) .t , ) .t .t
VN R A R V"N B B
i t '] ' e ! i t
| ! | ! ! |
a 6 8

28. BpiOpars BpeMeHHbIE AMarpaMMBbl Ha BXOJI€ M BBIXOZE (cxema Jiorudeckoro orpuiianus Ha KM/II1-
CTPYKTYpe)

+E; TEJ AE- AE:

VT2 5 § i ‘s : : !

VT1 U TUM AUsox

|

7] ! 68
29. BriOpath cxemy, BBIIOIHSIONIYIO Jornueckyto ¢yHkiuio «MJIN», Ha OUNONsSpHBIX TPaH3UCTOPAx
pnp:

.

30. ITomynpoBOIHUKOBBIM AMOJ BKIIIOUEH B 00paTHOM HampasieHuu. [Ipu yBennueHnn 3anuparoiiero

a

6blX

Uebl.\’

HaNpsDKEHUS IMUPUHA p-1 TIePexoa:

a) YBEIUYUBACTCS.

0) YMeHbIaeTcs.

8) OctaeTcsi HEM3MEHHOM.

31. IlomynmpoBOAHMKOBBIM JUOJ BKJIOUYEH B oOparHOM HampasieHud. [lpu ymeHbleHUU
3aMyparouiero HaupspKeHUs BeJInuMHa OapbepHOIl eMKOCTH:

a) YMEHbIIIaeTcs.

0) OcraeTcst HEeM3MEHHOM.

8) YBeIM4YMBaETCS.

32. Onpenenuth BETUYHUHY BBIXOJHOIO HANPSHKEHUS:

Vp
1 .
+ —
N a) Usox= Uen-
Eg R Ugx 6) Usx=1Eeyx.

6 ) Uebzx:E ex— Ucm .

- L

33, OHpeI[eJ'II/ITL BCJIMYMHY BBIXOJAHOI'O HAIPSIIKCHUSA JJII CXCMBI:
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34.

35.

36.

37.

38.

39

6) UGbl)C_— Ucm .

_ |L .
Cl) U= Egx.
ng VD UGbL\' 6) UGWC:O.
+ -+ .

Onpenenuth GOpMy BBIXOTHOTO HAMPSKEHUS TSI CXEMBI:
UKI’)L’C

Ry q
(e, 1 I * ® ' /\
U(beX E E E
U #V D1 # Vo H 1 1
C L ¢ UBbIX i i i

U, U,=U,, sin ot

OHpe,I[eJ'II/ITB BCJIMYUHY BBIXOJAHOI'O HAITPSKCHUS:

R
a) Ugux=0.
VT @ Ueblx:EH_ ICR
U 6) UBblx:EH'

OHpe,I[eJ'II/ITL BCJIMYUHY BBIXOAHOI'O HAITPSAKCHUS:

a) Ug=0.
6) Uson=Em—I.R.
6) Uebzx:EH-

OnpeneJme BCJIIMYMHY BBIXOJHOI'O HAIIPAKCHUS:

-Eg
R
a) Uebzx__E .
VT @ U&’blx:O-
U 8) Up=—(Err —1'R).

OHpeIleJ'II/ITL BCJIMYMHY BBIXOJHOI'O HAITPAKCHUA:

+En
R
Cl) U6blx:+ E
VT 6) U()’blx:O'
U 6) Ug=Er —I'R.

OHpeJIeJIHTI) BCJIIMYMHY BBIXOJHOI'O HAIIPSKCHUSA:
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a) Uz =0.
6) U6b1x=+EH'
6) Uebzx;EH-

40. B cooTBeTcTBUH C 33JJaHHON CTPYKTYPHOU CXEMOM ONpeaeuTh BbIXOHOW curHai (Y):

X7 oGl Y] oyl el Y
w M, olt|1folo| [o[1]1]ofo| [o[1]1]0]1
&Iy11010 oltjol1lo| [1][1]o[1]1
Xa—}l/ olo[1[1lo] [1]o[1]1lo] [ofol1[1]1
olt|t[1o| [o[t|1[t]o| [o[1]1[1][1

X 1[1]ololola|1]1]0l0]1]6|1]1]0(0]0]6

14.1.2. Dx3amMeHallMOHHbIE BONIPOCHI

1. PaspemieHHble M 3ampelieHHble SHepreTudyeckue 30Hbl. COOCTBEHHAs 3JIEKTPONPOBOIHOCTH
IIOJIyTIPOBO/IHUKA.

2. IlpumecHass IEKTPONPOBOAHOCTH IOJYNPOBOAHMKA. AKLENTOpHbIE IpUMecH. JlOHOpHBIE
IIPUMECH.

3. Ilpoueccsl mepeHoca 3apsaoB B monynpoBoaHukax. Jdud¢ysus Hocuteneit 3apsaa. peiid
HOCHTEJEH 3apsaa.

4. DneKkTpuyecKue IepexoAbl. JJIEKTPOHHO-IABIPOYHBINA Iepexon. BeHTWIbHOE CBOWCTBO p-n
nepexona. EMkocts p-n nepexona. Bunbl npodoes p-n nepexoza.

5. IlomynpoBonuukoBeIii auoa. Kimaccudukanus quonos. OCHOBHBIE TapaMETPHI.

6. CTaOMIUTPOH.

7. Bapukar.

8. TyHHENbHBIN 1HOA.

9. Muox IoTTkw.

10. Toueunslit nuox.

11. JIaBUHHBIA U0,

12. UMnynbcHBIN U0,

13. bunonspuslii Tpanzuctop. CTpyKTypa U OCHOBHBIE PEKUMBI paOOTHI.

14. dusnueckue mporecchl B OUMOIAPHOM TpaH3ucTope. OCHOBHbIE MapamMeTpbl OUMOISPHBIX
TPaH3UCTOPOB.

15. Cxembl BKIItOUEHUS TpaH3ucTopa. Cxema ¢ oOmiet 6a3oi. Cxema ¢ o6muM smutTepoM. Cxema
¢ 001muM KoJuIeKTOpoM. OCHOBHBIE MTapAMETPBI, XapaKTEPU3YIOLIUE 3T CXEMbI BKIIFOUEHHUS.

16. Cratnueckue XapakTepUCTHKN OUIOJISIPHOTO TPaH3UCTOPA.

17. IlpenenbHble pekUMbI pabOThI TPAH3UCTOPA.

18. PexumMbl paboThl yCUIIUTENBHBIX KACKaI0B.

19. BiusgHue Ttemmeparypbl Ha paboTy YCWINTENbHBIX KackagoB. (Cxema SMHUTTEpHOU
crabmin3anuu. Cxema KOJIEKTOPHOM cTaOuIN3aIiH.

20. CocraBHo# TpaH3uCTOp. CXEMBI COCTABHOTO TPAaH3UCTOPA.

21. IloneBoii TpaH3ucTOp. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.

22. OCHOBHBIE TapAMETPHI NOJIEBBIX TPAH3UCTOPOB.

23. @usuyecKkue NPOLECCHl B IOJIEBOM TPAH3UCTOPE C YHPABISAIOIMUM pP-N MEPEXOAOM.
Crarnueckue XapakTepUCTUKH.

24. CTpyKTypsl IOJIEBBIX TPaH3UCTOPOB € M30JMPOBaHHBIM 3arBopoM (M/III-Tpan3ucropsl): co
BCTPOEHHBIM KaHAJIOM; C MHIYLIHPOBAHHBIM KaHAJIOM.

25. ®usnueckue npoueccsl B M/III-Tpansucropax. Ctatnueckne XxapakKTepUCTUKH.

26. CxeMbl BKIIFOYEHUS TIOJIEBBIX TPAH3UCTOPOB.

27. ®opMbI UMITYJIbCHBIX CUTHAJIOB. [[apameTpbl, XapakTepu3yroIye UMITYIbCHBIN CUTHAI.
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28. Knaccugukaius JOora4eckux 31eMeHToB. O003HaueHHs! JTOTHYECKUX 31eMeHTOB. OCHOBHBIE
IIapaMeTpsl JOTHYECKUX NIEMEHTOB. OCHOBHBIE XapaKTEPUCTUKH JIOTHYECKUX HIEMEHTOB.

29. IlpuHnMnuanbHas cxemMa KiIo4ya Ha OUMOIApHOM TpaHizuctope (pnp, npn). Craruueckuit
PEKUM pabOThl TPAH3UCTOPHOTO Kitoda. [lapamerpsl, XapakTepu3yroliye BXOJHYIO Lelb TPaH3UCTOPHOTO
kitoda. [TapaMerpsl, XapakTepU3yIOLIUE BBIXOIHYIO LIENb TPAH3UCTOPHOTO KIIIOYA.

30. IlepexonHble MPOLECCHl B KIFOUEBBIX LEMIX ¢ OMMOIApHBIMU TpaH3ucTopamu (OTKpbIBaHHE
TPaH3UCTOPHOIO KJIIOYA, 3aKpbIBAHUE TPAH3UCTOPHOIO KJIIOYA, BPEMEHHBIE JUarpaMMmbl TOKOB H
HanpsbkeHuil). Kak MOXXHO yMEHBIINTh BpeMs paccachblBaHMA, [UIMTENILHOCTH (poHTA M cHaja B
HACBILIEHHOM KJIIOYE.

31. IlpuHnunuanbHas cxeMa TPaH3MCTOPHOTO KII0Ya C YCKOpSIomEeHd eMKOCThio. OOBSICHUTE,
MoYeMy BKJIFOUCHHE KOHJIEHCATOpa MO3BOJIIET COKPATUTh BPEMsI paccachbIBaHUs, JUIMTEILHOCTU (PPOHTA U
criaza.

32. IlpuHUMIUANBHAS CXeMa TPAH3HCTOPHOTO KII0Ya C HEIMHEHHOW O0OpaTHOW CBS3BIO.
OOBSICHUTH IPUHIIUIT PaOOTHI

33. [IpunnunuanpHas cxema Kitoda Ha n-kaHaiabHbIX M/III-Tpan3uctopax. OOBACHUTD TPUHIHIT
paboTHI.

34. IlpunuunuanpHas cxeMa Kioda Ha p-kaHaiabHbIX M/III-Tpan3uctopax. OOBACHUTD TPUHIHIT
paboTHI.

35. IlpunnunuansHas cxeMa kiaroua Ha KMII-ctpykrypax. O0bsiCHUTH TpUHLIUIT PAOOTBHI.

36. IlpunnunuanbHas cxema Jiorudyeckoro siaeMeHTa «M» Ha nuomax. OOBACHUTH MPUHIIMII
paboTHL.

37. IlpunuunuaneHast cxema joruueckoro snementa «MJIM» Ha nuomax. OOBSCHUTH MPUHLIMIT
paboTHL.

38. IIpuHuunuanpHas cxema jgoruyeckoro snementa «MJIM» Ha OUNoOIspHBIX TpaH3UCTOpax (pnp,
npn). OOBACHUTH NPUHLUI PAOOTHI.

39. IlpuHuunuanpHas cxema JOIMYeCKoro aneMeHTa «lM» Ha OUMONIpPHBIX TpaH3UCTOpax (pnp,
npn). OOBACHUTH NPUHLUI PAOOTHI.

40. IlpuHuMIUaNbHAs cXeMa MaJoCUTrHaJgbHOro Jjoruuyeckoro snemeHta TTJI. OObsSCHUTH
MPUHLIMIT PaOOTBHI.

41. IlpuHuunuaneHas cxema jorudeckoro snementa TTJI co cioxHbIM HHBEpTOpOM. OOBICHUTH
MPUHLIMI PaOOTHI.

42. llpunnunuanbHas cxema Jjoruyeckoro snementa «M-HE» na MJ/III-tpan3ucropax (n-
KaHaJoM, p- KaHasioM). OObSICHUTH IPUHLIUIT PAOOTHI.

43. IlpunnunuanbHas cxema joruueckoro snementa «MJIM-HE» nwa M/II-tpan3ucropax (n-
KaHaJoM, p- KaHajioM). OObSICHUTH IPUHLIUIT PAOOTHI.

44. ITpunnunuanbHas cxema joruyeckoro sementa «M-HE» na KMII-ctpykTrypax. OObsICHUTH
MPUHLIMI PaOOTHI.

45. IlpunuunuansHas cxema jorudeckoro snemeHra «MJIM-HE» nwa KMJII-ctpykTypax.
OOBACHUTH NPUHIUI PAOOTHI.

46. h-nmapamerpbl. @U3NUECKUN CMBICT KOA(PPUINEHTOB. DKBUBAJIEHTHAs CXeMa TPAH3UCTOpPA C
y4eToM h-mapameTpos.

47. y-napameTrpbl. @U3NUECKUNA CMBICT KOA(PPUINEHTOB. DKBUBAJIEHTHAs CXeMa TPAH3UCTOpPA C
Y4ETOM Yy-TIapaMeTpPOB.

48. DKBUBAJIEHTHBIE CXEMBI Il OUITONIIPHBIX U MOJIEBBIX TPAH3UCTOPOB.

49. OnTosnexkrponnka. Buyrpennunii potosddext. Buennumii potosddekr.

50. ®orornexkTpuueckre mpubdopsl Ha 0OcHOBE BHEHIHETO (hoTodddexra. DoTornemenT. OCHOBHBIE
xapakTepucTuki. OCHOBHBIE TAPAMETPBHI.

51. ®otosnekTpudeckue MpuOOpPHl HAa OCHOBE BHYTpeHHero ¢orodddexra. DoTope3uctop.
OcHoBHbIE XapakTepucTuku. OCHOBHBIE ITAPAMETPBI.

52. ®orommoxn. CnocoObl BritoueHus. IlpuHmmn neiictBus. OCHOBHBIE XapaKTEPUCTHUKH.
OcCHOBHBIE TapaMETPHI.

53. ®ototpansucrop. Ilpunnun aeiicreus. OCHOBHBIE XapaKTEPUCTUKH.

54. Ceeroauoa. Ctpykrypa. [lpunuun aeictBus.

55. Onrpos.
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14.1.3. Tembl J1aOOPATOPHBIX Pad0OT
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUIMOISIPHBIX TPAH3UCTOPOB
HccenenoBanust BOIbT-aMIEpHbIX Xapakrepuctuk M/III-Tpan3ucropos
Hccaenosanue snementoB TTJI
Uccnenosanue nornyeckux anemeHtoB Ha KM/III crpykrype
HccenenoBanye HACBIIEHHOTO TPAH3UCTOPHOTO KITFOUa
HccrnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK IOTYITPOBOIHUKOBBIX AHO/I0B
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTUK JUOJHBIX ONTPOHOB
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB C P-I-IIEPEXOOM

14.2. TpeOoBaHUSs K OLIEHOYHBIM MAaTEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M1 HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSI M HMHBAIUAOB MPEITyCMOTPEHBI
JOTIOJTHUTENIBHBIC OIEHOYHBIE MaTepUalbl, IEPeUeHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMLl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
3J10pOBbSI U1 HHBAJIUIOB

KaTeropI/m BI/IIIBI JOIIOJITHUTCIIbHBIX OLICHOYHBIX CDOpMBI KOHTPOJIA U OLICHKHU
06yanOH_II/IXCH MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTbl, TUCEMEHHBIE CAMOCTOSATEILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTBHI

C HapyleHusIMU
ciryxa

[MpenmyiiecTBEHHO MUCHMEHHAS
IpOBEpKa

C HapylmeHHUAMUAU CO6€C€,I[OBaHI/IC I10 BOIIpOCAaM K 3a4cCTy, HpeI/IMYI_HeCTBeHHO YCTHad IIPOBCPKa

3pEeHUs OIpOC 10 TEPMUHAM (MHIMBUYaIbHO)
C napyuieHussMu Pemienue qUCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIecTBEHHO AUCTAHIIMOHHBIMU
JIBUTaTEIbHOIO CaMOCTOsITeNIbHbIE PaOOTHI, BOIPOCHI K METOJlaMH

anmnapara 3a4eTy

C orpannuenusmu o TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHbBIE [IpenmymiecTBeHHO IpOBEPKA
o01IeMeTMIIUTHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOJIaMH UCXOSl U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OYYalOIIErocsi Ha MOMEHT NPOBEPKU

14.3. MeToguueckne peKoOMeHAAIMH M0 OLleHOYHBIM MATEPHAJIAM [JIsl JTUL ¢ OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS 1 MHBAJIN/10B

Jnis mun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMIOB TIPEIyCMAaTPUBACTCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEICTB, @ UMEHHO:

— B Ie4aTHOM (opme;

- B [Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMeE AIIEKTPOHHOT'O IOKYMEHTA;

- METOJIOM UYTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- IpeA0CTaBICHUE 3a/IJaHMsI C UCIIOJIb30BAaHUEM CYp/IOIIEpPeBOIa.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMaM yBEJIMUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromMxcst MpeaycMaTpUBaeTCs
nocTtynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, a8 UMEHHO:

— MMCbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS pPE3YAbTaTOB OOYYEHHUS JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSAMHU
30POBbS M HMHBAJIHJIOB 10 TUCIUIUIMHE IMPEIyCMaTpPHBAET MpPEIOCTaBIeHHe WHpopMaruu B (opmax,
alaTUPOBAHHBIX K OTPAaHUYCHUAM UX 370POBbsl M BOCIPUATHS UH(OpMALIUU:

JI1s1 1ML ¢ HAPpYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHO! (hopMe YBETUUEHHBIM IIPH(PTOM.
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JIist M1l ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHoM (hopme.

JI1st M1l ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeILHOIO0 annapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoO (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBbSI U HHBAJHJIOB
MIpoLIeAypa OIICHUBAHUS PE3YABTATOB OOYUYCHHUS MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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