MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
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PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
DJIEKTPOHMKA M YJICKTPOHHBIE NPUOOPLI
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5 CamocTosiTenpHas paboTa 38 38 4acoB
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 rona, paccmoTpena u ogodpeHa Ha 3aceqanuu kadeaps DI« » 20 ropa,
pOTOKOI No

PazpaboTuuk:
npodeccop kad. D11 JI. H. Opnukos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

notueHT kaga Il A. U. Axcenos

Crapuuii npenonaBatens Kadeapbl
pagnorexuudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[ToaroroBka crenmuaMCTOB B 00JACTH PAaJIMOTEXHUKHU, CIOCOOHBIX K PEIICHUIO 3a7ad B 00iacTu
AIIEKTPOHUKH U AJIEKTPOHHBIX MIPUOOPOB.
N3ydyenue aucuumuimabl od0ecrneunBaeT 0a30BYIO MOJATOTOBKY Il OCBOSHUS MOCIEAYIOIIUX CXEMO-
TEXHUYECKHUX KYpPCOB

1.2. 3agaun JIMCHMIIINHBI
— wusydeHue pusndeckux 3P(HEKTOB U MPOIECCOB, MOJOKEHHBIX B OCHOBY MPHUHIIUIIA JCHCTBUS
MOJTYTIPOBOJHUKOBBIX, 3JEKTPOBAKYYMHBIX M OMNTOAJIEKTPOHHBIX MPUOOPOB, MCIOIB3YEMBIX B YCTPOWAi-
CTBaX COBPEMEHHBIX PAIMOAIIEKTPOHHBIX CUCTEM;
—  HU3y4YeHHUE DJEKTPUYECKHUX M IIYMOBBIX MapamMeTpoOB M UX B3aUMOCBS3H B PA3IMYHOTO BUAA
AIIEKTPUYECKUX KOHTAKTAX, MPUMEHSIEMBIX TOTYITPOBOAHUKOBON AJIEKTPOHUKE

2. MecTto mucuuniauebl B ctpykrype OIIOII
JucuumuinHa «OIeKTpOHUKA U 31eKTpoHHbIe pubops» (Bb1.5.18) otHocuTCs K 650Ky 1 (6a3oBas
4acTh).
[TpenmecTBYOIMKUMHU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIEC 3HAHMS, ABIAIOTCA: Marema-
tuka, OcHOBBI TeopuH Lenel, dusnka.
[Tocnenyromumu AUCHUITUHAMU ABISIOTCS: OCHOBBI KOHCTPYMPOBAHHS U TEXHOJOTHM IPOU3-
BOJICTBA PAMOAIEKTPOHHBIX CPEACTB, PanoaBroMaTrka, DIIEKTPOAMHAMHUKA.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

—  OIIK-6 rOTOBHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHJICHIIUN Pa3BUTHUS JIEKTPOHUKHU, U3MEPU-
TEJIbHOM M BBIYMCIMTENBHON TEXHUKH, HH(POPMALIMOHHBIX TEXHOJOIHI B CBOEH MpodecCHOHATbHON Jes-
TEJIbHOCTH;

— TIK-3 crnocoOHOCTBIO OCYIIECTBIIATH MPOSKTUPOBAHNE KOHCTPYKIMI 3JIEKTPOHHBIX CPEJCTB C
npuMeHeHneM coBpeMeHHbIX CAIIP 1 nakeToB NpUKIaJHBIX IPOrPaMM;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HaTh (u3HYecKHue SABJICHUSA U dPQPEKThI, ONpeeIAIoNe TPUHIHI ASUCTBUS OCHOBHBIX I10-
JYyNPOBOAHUKOBBIX, JIEKTPOBAKYYMHBIX U ONTO3IEKTPOHHBIX MPUOOPOB; OCOOEHHOCTH (PU3HUECKHX MPO-
IIECCOB, MMPOUCXOAAIINX Ha TPAHUIIE pa3Jiesia pa3IMYHbIX cpel; GU3NUYECKUI CMBICI OCHOBHBIX MapaMeT-
POB M XapaKTEPUCTUK JIEKTPUYECKUX KOHTAKTOB Pa3IMYHOTO BUAA B MOTYIPOBOJHUKOBOM 3JIEKTPOHUKE;
BIIMSIHUE TEMIEpaTyphl Ha GU3NUECKHE TPOLIECCH B CTPYKTYpPaxX U UX XapaKTEPUCTHUKHY;

— yMeTb HaxXOJuTh B CIPABOYHOM JIUTEpaType 3HAUCHHsI JIEKTPOPU3NYECKUX MapaMeTpOB IMO-
JYMPOBOAHUKOBBIX MaTepuaioB (KpeMHHUs, TepMaHusl, apCeHU 1A TaJlIus) AJIsl OLCHKU UX BIMSHHS Ha Ma-
paMeTpsl CTPYKTYp, OOBSICHATh MPUHIIMI ACHCTBUS U CBSA3b (DU3NYECKUX MapaMeTpOB CO CTAaTUYECKUMHU
XapaKTepUCTUKaMU U MapaMeTpaMy H3y4aeMbIX CTPYKTYpP; SKCIIEPUMEHTAIBHO ONPEIENATh CTaTUYeCKue
XapaKTEPUCTUKH U NTapaMeTPhl pa3iINuHbIX CTPYKTYP;

— BJaJeTh HAaBbIKAMU COCTABJICHHS SKBHUBAJICHTHBIX CXEM OCHOBHBIX CTPYKTYp; HaBBIKAMH pa-
OOTBI C TUIIOBBIMH CPEACTBAMH U3MEPEHHM MPU SKCIEPUMEHTAIHHOM OIPE/ICIEHUH OCHOBHBIX MapaMeT-
POB U CTAaTMYECKHUX XaPaKTEPUCTUK U3Y4aeMbIX CTPYKTYpP

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
4 cemectp
AynuaTopHbIe 3aHATHS (BCETO) 70 70
Jlexun 36 36
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 38 38
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 16 16
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 12 12
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 10 10
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

) ] = 2 /‘é\ = =
: o ° () =
= jas} o O g 2 (D] s
r 3 s s S 2 0
Ha3zBanus pa3zienoB AUCHUILIMHBI 5 ) o, 2, o 9 S
= 5 g = | 80 2=
o, < < Qo 0 (=TI
= = O m 3 S 2
4 cemecTp
1 OcHOBBI (PU3HUKH MOTYTIPOBOTHUKOB. 2 2 0 8 OIIK-6, ITIK-3
2 ®u3nyYecKue MpoLEecChl P KOHTAKTe 2 2 2 4 10 |OIIK-6, IIK-3
Pa3HOPOAHBIX MaTepHaIOB (p-n MEPEXO,
KOHTAKT METaJIJI-IIOJIyITPOBOIHUK, IeTe-
pornepexon).
3 ®usnyecKkue MPoIEeCcChl B CTPYKTYpE 2 2 2 4 10 |OIIK-6, TIK-3
MeTaJlJI-IU3IEKTPUK-TI0TyTIPOBOTHUK.
4 ®OTORNIEKTPUUECKUE SIBICHHUS B MOJTY- 4 2 2 5 13 | OIIK-6, ITIK-3
MIPOBOJHUKAX.
5 dusndecKrue OCHOBBI DJIEKTPOBAKYYM- 2 4 2 5 13 | OIIK-6, ITIK-3
HBIX TpUOOPOB
6 Kitaccudukanus 3JIeKTpOHHBIX TTPHOO- 2 0 0 1 3 OIIK-6, I1K-3
poB
7 11oynTipOBOAHUKOBBIE JTUOIBI. 4 2 2 4 12 OIIK-6, IIK-3
8 bunossipHbIe U NOJIEBBIE TPAH3UCTOPHI 6 2 2 3 13 | OIIK-6, ITIK-3
9 OCHOBHBIE MEKTPOBAKYYMHBIE MPUOO- 6 0 2 3 11 |OIIK-6, [IK-3
pHl
10 Kiaccuduxanust HHTErpaJbHbIX CXeM 6 2 2 5 15 |OIIK-6, IIK-3
Y OCHOBBI (P)YHKITHOHAIBHOM AJIEKTPOHH-
KU
Hroro 3a cemectp 36 18 16 38 108
Hroro 36 18 16 38 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
3 =
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o S E
= o, =
a o 2
= S}
4 cemecTp
1 OcHOBBI (hPU3UKH ®uU3UYECKUE OCHOBBI MPOILECCOB B MOITYIPOBOIHU - 2 OIIK-6,
TIOJIYIIPOBOJJHUKOB. KOBBIX MaTepuajax. 30HHas TEOpHsl. 30HHBII CIIEKTP [1K-3
MOJTYTIPOBOTHUKOB
Hroro 2
2 ®usnueckue npoueccsl | Pu3nueckue MpoLecchl PU KOHTAKTE MATEPUAIIOB. 2 OIIK-6,
IIPY KOHTAKTE KonTakTHas pa3HOCTh MOTEHIMATIOB P-N MEPEXO. [1K-3
Pa3HOPOIHBIX Konrakt Mertasi- noiaynpoBoaHuk. ['ereponepexos.
MaTepuanos (p-n Hroro P
nepexoji, KOHTaKT
MeTaJlI-NOIYPOBOAHUK,
reTeporepexo).
3 ®usnueckue mporecchl | PoTONpoOBOIUMOCTh (BHYTPEHHUN (OTOIPGEKT). 2 OIIK-6,
B CTPYKTYpE MeTaJlj- B3aumoneiicTBUe cBETa ¢ HOCUTENSAMU 3apsja B p-n I1K-3
JTUDIIEKTPUK- niepexoe, GOToNEeTEKTOPHBIN pekuM, Gorodzc. [Tors-
MOJTYTIPOBOAHHUK. THE O IPSIMOM M OOPaTHOM bE303JIEKTPHUUECKOM (-
(dekTe B OTYIIPOBOHUKAX.
Hroro
4 ®OTO3NEKTPUIYECKHE DOTOIEKTPUUECKUE U TTBE303TIEKTPUUECKUE SBICHUS OIIK-6,
SIBIICHUS B B IIOJIyNIPOBOJHMKAX . DOTONPOBOANMOCTH (BHYTPEH- [IK-3
MOJIyITPOBOJHUKAX. Huit poroddext). B3aumozeiicTeue cBera ¢ HocUTe-
JSIMM 3apsijia B p-h nepexofie, (oToJeTeKTOP-HbIH pe-
KuM, poTtoszc. BonpTamnepHas XxapakTepucTuka 1
napameTpsl. [ToHsTHE 0 IpsIMOM M 0OpPAaTHOM MbE30-
ANeKTpUIeCKOoM d((HEKTE B TOTYPOBOTHUKAX
Hroro 4
5 duznyueckre 0OCHOBBI HemocTaTku morynpoBOJHUKOBBIX IPHOOPOB. DIeK- OIIK-6,
NIEKTPOBAKYYMHBIX TPOBAKYyMHBIE IPUOOPHI: JOCTOMHCTBA, HEAOCTATKH. [1K-3
npubopoB Turb! 31exkTpoBakyyMHBIX TpUOOpoB. OCOOEHHOCTH
MIPUMEHEHHUS AIEKTPOBAKYYMHBIX IPUOOPOB
Hroro
6 Kitaccudukanus [IpoexTnpoBaHre KOHCTPYKIMI IIEKTPOHHBIX OIIK-6,
AJIEKTPOHHBIX TPUOOPOB | CpeaCTB ¢ MpuMeHeHueM coBpeMeHHbIx CAIIP u na- [IK-3
KETOB MPUKJIAJAHBIX TporpaMM. Knaccudukamus snek-
TPOHHBIX TPUOOPOB.
Hroro
7 llonynpoBonuukosbie | Kitaccugukanys, Ha3HaueHUE, XapaKTEPUCTUKU U T1a- OIIK-6,
TUOIBI. paMeTpbl. DIEKTPUUECKUE MOJIECIN HEKOTOPBIX THO- T1K-3

noB. Crabunurponsl. UMnynscHbie auoasl. CBY-
muonbl. Jlnoner ¢ 6apsepom LllorTku (JIBII). Bapu-
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Karbl. P-i-n — muonel. BnusiHue KOHCTPYKTUBHO-TEX-
HOJIOTHYECKUX OCOOEHHOCTEHN CTPYKTYphI Ha mapa-
METpBI IUO/IOB

HUroro

8 bunonspHeie n
T10JIEBbIE TPAH3UCTOPHI

CxeMbl BKITIOUeHUS OUNosipHbIX TpaH3uctopos (BT):
¢ obmeit 6a30it (OB), o6mmmm smuTTepom (O3) 1 006-
M kostektopoM (OK). Pexxumer padotst BT. Uc-
ITOJIB30BAHUE CTATUYECKUX BOJIBT-AMIIEPHBIX XapaKTe-
PHUCTHK Jis1 pacueTa pabouux Touek. Cucrema audde-
peHnuanbHbIX mapaMmerpoB bT. CBsI3b TOKOB 31€KTPO-
10B U u¢depeHanbHbIX h-nmapamMeTpoB B paziuy-
HBIX cxeMaXx BKJroueHus. YacToTHele cBoiictBa bT, xa-
PAKTEpUCTUYECKHUE YACTOTHI, SKBUBAJICHTHBIE CXEMBI B
pexume Majoro curHana. JpeidoBbrit TpaH3uCTOP,
POJIb BCTPOEHHOTO BHYTPEHHETO 10s. MIMIynbcHbIE
ceorictBa BT B cxemax Ob u O3 B KIIIOYEBOM peKUME
paboThI, ero nmapaMeTpsl U NpeumyiiecTsa. Bunsl u
MCTOYHMKH IIYMOB, crioco0b! ux oreHku B bT.I1omny-
MIPOBOJJTHUKOBBIE MPHOOPHI C OTPULIATEIBHBIM COTIPO-
TUBJICHUEM. DUZNYECKUI CMBICIT OTPUIATETBLHOTO
Qg depeHInanbHOTO CONPOTUBIICHUS B TPUOOpax ¢
BAX N- u S-tuna. Ilpuauuns! gevicteusi, BAX,
OCHOBHBIE ITAPAMETPBI, U IPUMEHEHHUE OJHOIIEPEXO/I-
HOT'O TPAH3UCTOpa, TyHHENIbHOTO Anoaa.llonesbie
tpansuctopsl (I1T) n ux xknaccupukanus. Crarnye-
CKkHe xapakrepucTuky u napametpsl IIT ¢ ynpasisiro-
M nepexonom. IIT ¢ n3onupoBaHHBIM 3aTBOPOM CO
BCTPOEHHBIM M UHYLIUPOBAHHBIM KaHasloM. OcobeH-
Hoctu IIT Ha apceHuze ramums ¢ 3aTBOPOM Ha OCHOBE
6apwepa Lllottku u IIT Ha ocHOBE TeTepoOnepexooB.
YacrotHseie cBoiictBa IIT, anexrpuueckue Monenu u
VX TIapaMmeTpbl. BausHue mapameTpoB CTPYKTYphI U
pexxumoB paboTel Ha mapameTps! I1T. Bunael u ucrou-
Huku mrymoB B IIT. CpaBHenne napamerpos 11T u BT.

Hroro

OIIK-6,
[IK-3

9 OCHOBHEBIE
JJIEKTPOBAKYYMHBIS
npuoOOpHI

OCHOBBI YMMCCHOHHOM AJIEKTPOHUKH. Bubl sMuccum:
TEPMO-3JIEKTPOHHAs!, BTOPUYHAsI 3JIEKTPOHHAsl, JIEK-
TpocTaTudeckas, (POTONEKTpOHHas. [IBIKEHHE JJIeK-
TPOHOB B 3JIEKTPUUECKOM U MarHUTHOM MoJisix. [Ipun-
LIUIT DJIEKTPOCTATUYECKOI0 YIIPABIEHUS TUIOTHOCTHIO
3JIEKTPOHHOTI'O MOTOKA B AIEKTPOHHBIX Jamnax. CBU-
IpUOOPBI M MPUHLIUI UX pabOTHI. YIIpaBIeHNE TOKOM
AJIEKTPOHHOTO JIyda U TMOJI0KEHHUEM JIyda B dJIEK-
TPOHHO-TY4YEBBIX MpUOOpax. ['a30BbIN U JYyroBOH pa3-
psn. @uznyeckne MpoLecchl B ra3opa3psIHbIX Ipruoo-
pax. Tupatponsl. ['azopa3psaasie koMMyTaTopsl. Tpu-
raTpoHbl, MTHUTPOHBL. MarHeTpoHsl. Jlamiiel Oeryrei
BOJHBL. Kitnctponsl. OcoO€HHOCTH PUMEHEHUS
AIIEKTPOBAKYYMHBIX TIPHOOPOB.

Htoro

OIIK-6,
[1K-3

10 Kimaccudukanmst
HWHTETPAJIbHBIX CXEM U

OcHoOBHBIE TEpMUHBI U onpenenenus. Kpurepun
OLIEHKH CIIOKHOCTH MUKpocxeMbl. Kinaccudukarms

OIIK-6,
[IK-3
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OCHOBEI
(GyHKIMOHATHHOM
ANEKTPOHUKH

MHUKpOCXeM MO (YHKIIHOHATHLHOMY Ha3HAYCHHIO —
(poBbIe U aHATOroBbIe. KOHCTPYKTHBHO-TEXHOJIO-
THYECKHe TUITBI UHTErPaIbHBIX MUKPOCXEM — IOJTY-
MIPOBOJTHUKOBBIC U THOpUIHbIE. OCHOBHBIE TEHICHIIUU
Pa3BUTHS MOTYTIPOBOJHUKOBBIX MUKpocxeM. TexHomo-
T'Hsl THOPUIHBIX MUKpOocxeM. @OpMHUpOBaHHE MTACCUB-
HBIX 3JIEMEHTOB TOHKOIJIEHOYHBIX THOPUTHBIX MUKPO-
cxeM. OCOOEHHOCTH CTPYKTYp OUIOJISPHBIX TPaH3HU-
CTOPOB MHTETrPaIbHBIX MUKPOCXEeM. MeTO/Ibl U30IsI-
LU OT/IETBHBIX AJIEMEHTOB UHTETPAIHHBIX CXEM.
MHOT0SMUTTEPHBIE TPAH3UCTOPHL. TpaH3UCTOPHI C
nuoaoMm IlorTku. nogHoe BKIIFOYEHUE TPAH3UCTO-
poB. Mojienib HHTE-TPaIbHOTO OUTIOISIPHOTO TPAH3HU-
cropa.M/II1-TpaH3UCTOPHI C KaHAJIAMU N-TUIIA U
caMOCOBMEUIEHHBIMU 3aTBOpamMu. KomrieMeHTapHbIe
CTPYKTYpbL. [1osieBbIe TPaH3UCTOPHI C YIPABIISIONIUM
nepexoqom. [Ipocteiimas crpykrypa MEII-Tpan3u-
ctopa. [TomynpoBoanukoBbie pe3uctopbl. Henocrarku
MOJTYTIPOBOJHUKOBBIX PE3UCTOPOB U OTPaHUUEHUS Ha
BEJIMYUHY cornpoTuBiieHus. [InéHouHbIe pe3ucTopHI.
Konnencatops! 1 MHAYKTHUBHBIE dNieMeHThI. Jlornye-
ckue dyieMeHTHI. [IoHATHS 0 TOTHYeCKUX PYHKIIUIX
U, HE, NJIN. OcHOBHEBIE CTaTHYECKHUE U JTUHAMHYC-
CKHE IMapaMeTphl U XapaKTEPUCTUKU JOTUYECKHUX JIe-
MEHTOB

Hroro

6

Hroro 3a cemectp

36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (HOCJIC)IyIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIUMA) H

obecrneynBaeMbIMH (ITOCIEIYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabuie 5.3.

Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue qUCHMILIMH

Ne pa3iennoB qaHHOM NUCIMIUIMHBL, IJI KOTOPBIX HEOOXOIUMO U3YUYCHHE
00eCIIeunBarONMX U 00ECIIEUNBAEMBIX TUCIIUILINH

1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCIUTITUHBI
1 Marematuka + + + + + + +
2 OCHOBBI TEOPHUH LICTICH +
3 ®dusuka + + + + + + +
[Tocnenyromye TUCHUIIIIUHBI
1 OcHOBBI KOHCTpYHPOBa-
HUS U TEXHOJIOTUU TIPOU3- . . L+ i i n n n n n
BOJICTBA PAJMOJICKTPOH-
HBIX CPEJICTB
2 PagnoasToMaTrka + +

3 DneKkTpoauHaAMHKa

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
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npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

TUH
§ Bunnl zansatuit
= z -
=) o
] <
5 y & g g DopMbI KOHTPOJIS
> = : g 2
S = = O
M =
OIIK-6 + + + + Ox3ameH, OtueT no Jabopa-
TOpHOM pabote, Onpoc Ha
3aHATHAX, Tect
[1K-3 + + + + Ok3amen, Otyer o nadopa-
TopHOU pabote, Onpoc Ha
3aHATHAX, Tect

6. UnTepakTBHBbIE MeTOABI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX paboT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHbIX padboT

4 ¥ =
= 2 E
3 S 5
Z 25
]
HasBanus paznenos HaumenoBanue mabopaTtopHbIX padoT zF &5
o S B
X g =
2 o 2
= o
4 cemectp
2 ®uznueckue nporeccsl |MccnenoBaHue CTaTHYECKUX XapaKTePUCTHK OUIO- 2 OIIK-6,
IIpYA KOHTAKTE JIAPHBIX TPAaH3UCTOPOB [IK-3
pPa3HOPOIHBIX Hrtoro 2
MaTepuaios (p-n
Iepexol, KOHTAKT
MeTaJI-IOIYTPOBOAHUK,
reTepornepexon).
3 ®uznueckue npoueccel |MccnaenoBaHue XapakTepUCTHK MOJIEBBIX TPAH3UCTO- 2 OIIK-6,
B CTPYKTYpE MeTall- poB [1K-3
MDJICKTPUK-
JUHTICKTP Hroro 2
HOJTYIPOBOJHHUK.
4 OOTOANEKTPUUECKHUE HccnenoBanne GpoTod1eMEHTOB 2 OIIK-6,
SIBJIEHUS B Hroro [1K-3
HOJTYIPOBOAHUKAX.
5 ®usnueckue ocHOBbl | MccienoBanue tTuparpona 2 OIIK-6,
3JIEKTPOBAKYYMHBIX Hroro I1IK-3
npubopoB
7 IlonynpoBoguukosbie | MccaenoBaHue cTaTHYECKUX BOJIBTAMIIEPHBIX Xapak- 2 OIIK-6,
OB, TEPUCTHUK THOJIOB T1K-3
Uroro 2
8 bunonspusie u UccnenoBanue 3ekTpoHHOTO Kitoya Ha BT 2 OIIK-6,
II0JIEBBIE TPAH3UCTOPBI Hroro P [1K-3
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9 OcHoBHbIE HccnenoBanue 3JeKTPOHHO-Ty4€BON TPYOKH C K- 2 OIIK-6,
ANIEKTPOBAKyyMHbIE TPOCTATUYECKUM OTKJIOHEHUEM JIyda [1K-3
1110)2 (19} 0) 3 Hroro
10 Kimaccudukanmst HccnenoBanne u u3MepeHne mapaMeTpoB 6a30BOTO OIIK-6,
HMHTETPAIBHBIX CXEM U anemenra TTJI [1K-3
OCHOBBI § Wroro 2
(GyHKIMOHATIBHOM
JNIEKTPOHUKHU
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
8 SR
& a2 =
2 S 5
2 > 5
HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUIN (CEMHHAPOB) z - &5
=} S E
= Q. =
a o 2
= S
4 cemecTp
1 OcHoBHI (pu3HKH Omnpenenenre peKUMOB padOTHI MOJIYTPOBOJHUKOBBIX 2 OIIK-6,
MOJIYIPOBOAHHUKOB. puOOPOB (AUOIBI, TPAH3UCTOPHI) [1K-3
Hroro
2 ®dusnueckue npouecchl | PacueT BeIMYMHBI KOHTAKTHOM pa3HOCTH MOTEHIIMA- [1K-3
IIPU KOHTAKTE JIOB IPY U3MEHEHNHN KOHIIEHTPAIIMU IPUMECH B OJTHOMN
Pa3HOPOAHBIX u3 o0nacTeii nepexona
MareprayioB (p-n Hroro 7
Nepexo, KOHTAKT
METaJUI-MIOJIYIIPOBOIHUK,
reTeponepexon).
3 dusnyeckue npoueccel | Pacyer mupuHBI IEpexoia B 3aBUCUMOCTH OT MOAYJIS 2 OIIK-6
B CTPYKTYpE METaJlI- U TIOJISIPHOCTY MPUJIOKEHHOTO HallpsbKeHus. Pacuer
JIDIIEKTPHK- O6aprepHoit U U Py3nOHHON eMKoCcTel Tepexo-
MIOJTyTIPOBOJHHUK. na.PacueT BoiabTaMIIEpHBIX XapaKTEPUCTHK HI€aTU3U-
POBaHHBIX MEPEXOAOB MIPU Pa3IUUHON TeMIeparype .
Hroro
4 OOTOANEKTPUUECKHUE Pemenue 3amay Ha POTORIEKTpUUECKUE SBJICHUS B OIIK-6,
SIBJICHUSI B (OTO3IEKTPOHHBIX MTPHOOpax [1K-3
MOJIYIPOBOJAHHKAX. Hroro
5 du3ngeckre 0CHOBEI Pemenue 3amad Ha JBUKEHUE 3apSyKEHHBIX YACTHUIL B OIIK-6,
IIEKTPOBAKYYMHBIX BaKyyMe, B JIEKTPUYECKOM U MarHUTHOM I10JI€ [IK-3
pu B
prbopo Pemenune 3amau Ha pacyeT eKTpoPpU3NIECKUX mapa- 2
METpPOB EKTPOBAKYYMHBIX IPUOOPOB
Hroro
7 onynpoBoauukoBele | [IpoekTpoBaHME KOHCTPYKIIMI 3JIEKTPOHHBIX OIIK-6,
JUOJBI. cpencTB ¢ npumeHeHneM coBpeMeHHbIX CAIIP u na- [1K-3

KETOB NMpHKIaIHBIX Iporpamm. Kimaccudukamms >mex-
TPOHHBIX TPUOOPOB
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Htoro

8 bunonsipusie u Cxembl BKITIOUeHUS! ounossipabix Tpanzuctopos (bT): OIIK-6,
MOJICBBIC TPAH3UCTOPHI ¢ obmieit 6a30it (OB), o6mmum smuTTepom (O3) 1 006- ITK-3
uwM kojuiekropoM (OK). Pexxumsl padotst BT. Uc-
MOJIb30BaHUE CTATUYECKUX BOJIBT-AMIIEPHBIX XapaKTe-
pUCTHK 111 pacueTa pabounx Touek. Cucrema audde-
peHImanbHbIX napamerpoB bT
Hroro 2
10 Knaccuduxanus Kpurepun onieHKH ci10)kHOCTH MUKpocxembl. Knaccu- 2 OIIK-6,
MHTETPAIIBHBIX CXEM U (uKkanus MUKpocXeM 1o (GyHKIIMOHATbLHOMY Ha3Haye- [IK-3
OCHOBBI HUIO — IIU(poBbIE U aHaIOroBble. KOHCTPYKTHBHO-
(yHKIIMOHATBHOU TEXHOJIOTMYECKHUE TUIIBI UHTErPAIbHBIX MUKPOCXEM —
NIEKTPOHUKHU MIOJTYTIPOBOJHUKOBBIE Y THOPUTHBIE.
Hroro 2
Hroro 3a cemectp 18

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIINH TPEICTaBICHbI B

Tabimue 9.1.

9. CamocTrosiTesqibHasi pabdoTa

Tabmua 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 =
: | i%
Bunapr camocTosTensHOM & > 0O
Hassanwus pasnenon z " = DopMbI KOHTPOJIS
paboTEI L g 2
X g8 =
al o g
= S
4 cemectp
1 OcHoBBI (pu3uKH IToaroroBka K mpaxkTuye- 1 OIIK-6, |Omnpoc Ha 3aHsTHX, OT-
MOJTYTPOBOJHUKOB. CKHUM 3aHSATUSIM, CEMHHA- I1K-3 YeT 1o JabopaTopHOi pa-
pam 6ote, Tect, DK3ameH
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB 110 2
nabopaToOpHBIM paboTam
Hroro 4
2 @uznueckue npoiecchl | [loaroroBka K nmpaxkTuye- OIIK-6, |Ompoc Ha 3ansTHIX, OT-
IIPU KOHTAKTE CKMM 3aHATUSAM, CEMHUHA- [1K-3 YeT 10 JIabopaTopHOil pa-
Pa3HOPOHBIX MaTepHAJIOB | pamM oore, Tect, Dx3ameH
(p-n mepexox, KOHTaKT IIpopaboTka JIEKIIUOHHOTO 1
METaI-ONYNPOBOMHHK, |\ areriraa
reTeponepexo).
OdopmiieHre 0TYETOB 110 2
nabopaTtopHbeIM paboTam
HUtoro 4
3 ®uznueckue npoueccel | IlogroroBka k npakTuye- OIIK-6, |Omnpoc Ha 3aHsTHX, OT-
B CTPYKTYpE METaJLI- CKHUM 3aHSATUSIM, CEMHHA- I1K-3 4eT 1o JabopaTopHOi pa-
JUDIIEKTPUK- pam 6ote, Tect, Dx3ameH
TIOTYNPOBOIHHK. [TpopaboTka JIEKITMOHHOTO 1
MaTepuana
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OdopmiieHre 0TYETOB T10
JabopaTOpHBIM paboTam

Htoro

4 ®OTOANEKTPUUECKHUE
SIBJIEHUSA B
MOJTYTPOBOJHUKAX.

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[IpopaboTKa JIEKIIUOHHOTO
Mmarepuaia

OdopmieHre OTYETOB T10
J1abopaTOpHBIM paboTam

HUroro

OIIK-6,
I1K-3

Onpoc Ha 3aHaTusax, Ot-
4eT 1o 1abopaTopHOil pa-
oote, Tect, DK3aMeH

5 dusnueckne OCHOBEBI
AIEKTPOBAKYYMHBIX
npubopoB

IToaroroBka K mpakTuie-
CKHM 3aHATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

OdopmiieHrE 0TYETOB T10
JabopaTOpHBIM paboTam

Htoro

OIIK-6,
[IK-3

Omnpoc Ha 3ausaTusx, Ot-
4eT 1o JabopaTopHOi pa-
oote, Tect, DK3aMeH

6 Kitaccudukanus
AJIEKTPOHHBIX TPUOOPOB

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

Hroro

OIIK-6,
I1K-3

Onpoc Ha 3aHaTusx, Tecr,
OKk3aMeH

7 11omyrmpOBOATHUKOBBIE
JTUOTBL.

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka TeKIIHOHHOTO
Martepuana

OdopmieHre 0TYETOB 0
nabopaTopHBIM paboTam

Hroro

OIIK-6,
I1K-3

Ompoc Ha 3ausTusax, OT-
4eT 10 JIabOpaToOpHOit pa-
6ote, Tect, Dx3ameH

8 bunonspHbie ¥ N0JIEBbIE
TPaH3UCTOPHI

[TonroToBka K mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

HUroro

OIIK-6,
[1K-3

Onpoc Ha 3aHatusx, Tecr,
DK3aMeH

9 OcHOBHBIE
AIIEKTPOBAKYyMHBIE
pudOpHI

[IpopaboTKa JIEKIIUOHHOTO
Mmarepuaia

OdopmieHre 0TYETOB T10
J1abopaTOpHBIM paboTam

HUroro

OIIK-6,
[1K-3

Omnpoc Ha 3ansaTusx, Ot-
4eT 1o JabopaTopHOi pa-
oote, Tect, DK3ameH

10 Knaccudukarms
WHTETPATBHBIX CXeM U
OCHOBBI (PYHKIIMOHAIILHOM
JIEKTPOHHUKHU

IToaroroBka K mpakTuie-
CKUM 3aHSATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIHOHHOTO

OIIK-6,
[IK-3

Omnpoc Ha 3ausaTusx, Ot-
4eT 1o JabopaTopHOi pa-
oote, Tect, DKx3aMeH
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Marepuaia

OdopmieHre 0TYETOB TI0 2
J1abopaToOpHBIM paboTam
Htoro 5
Hroro 3a cemectp 38
TlonaroroBka u caaya dK3a- 36 DK3aMeH
MEHa
Hroro 74

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
o MaxkcuMalbHbIN MaxkcuManbHBIN
DneMeHThl yueOHOi 0as 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI] cemecTpa
4 cemectp
Omnpoc Ha 3aHATHAX 6 6 6 18
Otuer no nmaboparopHoit 12 12 13 37
pabote
Tect 5 5 5 15
Wroro makcumyM 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacraromum ntorom 23 46 70 100
11.2. IlepecyeTr 06a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBieH B Tadymie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OaioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[TepecueT cymmbl 6a/JI0B B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBiIeH B TaOiuLe
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xopoI10) (3a4TeHO) 85 -89 B (ouensn xoporto)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. Dnekrponuka : YueObHoe mocobue st By30B / B. M. UikoBuu ; denepalibHOE areHTCTBO 10
oOpazoBannio, TOMCKUN TOCYJapCTBEHHBIH YHUBEPCUTET CHUCTEM YIPABICHUS U PAJUODJIEKTPOHUKH. -
Tomck : U3natensctBo Tomckoro yauBepcurera, 2006. - 358[2] c. : mi. - bubmorp.: ¢. 356. - ISBN 5-
94621-191-9 (manuume B Oubmmoreke TYCVYP - 113 5k3.)

2. DOmnekrponuka [Tekct] : yuebHOoe mocobue st By30B / B. ®@. KonoBayioB ; MuHHCTEpPCTBO 00-
pazoBanusa u Hayku Poccuiickoit ®enepannu, TOMCKUI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIpaBJIC-
HUs 1 paanodiekTpoHukH (Tomck). - Tomck : B-Crnektp, 2011. - 276 c. : wi. - bubnuorp.: c. 275. - ISBN
978-5-91191-234-1 (manuuue B 6ubmmoteke TYCYP - 72 3k3.)

3. OCHOBBI MHKPOXJIEKTPOHUKH : yueOHoe mocobue mis By3oB / W. I1. CrenaneHko. - 2-¢ u3m.,
nepepad. u gom. - M. : Jlaboparopus ba3oBeix 3nanwuii, 2004. - 488 c. : uin. - (TexHudeckuid yHUBEPCH -
TeT). - bubmorp.: c. 419. -Ilpeam. ykas.: c. 488. - ISBN 5-93208-045- (naniuue B 6udmoreke TYCVYP -
224 7K3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. DnexTpoHMKa U MHKpOIpOLIeCCOpHas TeXHUKa : YueOHuk i By3oB / B. I'. I'yces, 0. M. I'y-
ceB. - 4-e m3., nom. - M. : Beictast mkomna, 2006. - 797[3] c. : wi., Tabmn. - ([l BeicinX y4eOHBIX 3aBe-
JNeHUN. DIEeKTpOHHas TeXHUKA). - bubmuorp.: ¢. 786-787. - ISBN 5-06-005680-5 (nanuuue B 6ubimoreke
TYCVYP - 78 3k3.)

2. OcHoBbl Mukposnektponuks : / H. A Asaes, 0. E. Haymos, B. T. ®ponkun. - M. : Paano u
cBs3b, 1991. - 288 c. : un. - bubmumorp.: c. 283-284. - [Ipeam. ykas.: c. 285-286. - ISBN 5-256-00692-4 :
02.00 (mamuume B 6ubmmorexke TYCVYP - 87 3k3.)

3. TexHomorus MarepuajoB JICKTPOHHON TEXHHUKH : YdueOHoe mocobue / A. A. JKuraabckuii ;
@DenepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHN TOCYIapCTBEHHBIN YHHUBEPCUTET CHCTEM YIIpaBiie-
HUS U paarodIeKTpoHuKH. - Tomck : TYCVYP, 2007. - 151[1] ¢ (manuuue B 6ubmotexke TYCYP - 98 3k3.)

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHuYeCKH e M0CO0Uus

1. 3amauHuK 1O AMEKTPOBAKYYMHBIM H MOJYIPOBOAHUKOBBIM MPUOOpaM : yueOHOe ocoOue ams
BTY30B / B. A. TepexoB. - M. : Dueprus, 1971. — 126 [2] c. : un. - bubmuworp.: ¢. 126-127 (k npaktuye-
ckuM 3aHaTUsAM) (Hamnare B Oubmmorexke TYCVYP - 49 ak3.)

2. 3ajayHUIK I10 AJIEKTPOHHBIM Iprbopam : YueObHoe nmocodbue it By30B / Bnagumup AnaTonbe-
BuY Tepexos. - 2-e u3n., nepepad. u jgom. - M. : Dueproaromuzaart, 1983. - 276, [4] c. : ui. - bubauorp.: c.
276-277 (k mpakTHYECKUM 3aHATHAM) (Hanmuuue B Oubmorexke TYCVYP - 5 9k3.)

3. Omnekrponuka 1. dusnueckue 0CHOBBI JIEKTPOHUKHU [DIEKTPOHHBIN pecypc]: Meronuueckue
yKa3aHHsS K MPAKTUYECKUM 3aHATHAM JJI CTyIAeHTOB creruaibHocTi 210601.65 - "PanuosnekTpoHHbIE
cucreMbl u komriekchl" / OpmukoB JI. H., HdassimoB B. H. - 2014. 91 c. - Pexum nocryna:
https://edu.tusur.ru/publications/4161 (nara oopamenus: 18.07.2018).

4. DOnextpoHuka 1. @u3znyeckrue OCHOBBI AIEKTPOHUKH [DNEKTPOHHBIN pecypc]: MeToauueckue
yKa3aHUs 110 CaMOCTOSTENbHOM paboTe i cTyneHTOB crienuainbHocTh 210601.65 - "PagnosnexkTpoHHbIE
cucreMel u  kommiuekce!" /  OpmmkoB JI. H. - 2014, 15 <c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4162 (nara oopamenus: 18.07.2018).

5. DnekTpoHHKa 2. DIEKTPOHHbIE NMPUOOPHI [DNEKTPOHHBIN pecypc]|: Meroauueckue ykazaHUs
10 CaMOCTOATENBHOM paboTe Il cTyaeHTOB criennanbHOoCcTh 210601.65 - "PagnosneKTpoHHBIE CHCTEMBI
u komruiekcel" / OpmukoB JI. H. - 2014. 16 c. - Pexxum nocryna: https://edu.tusur.ru/publications/4157
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(mata obpamenwus: 18.07.2018).

6. MHccrnenoBanue CTaTUYECKUX XapaKTEPUCTHK TPaH3UCTOpa [DIEKTpOHHBIA pecypc|: Meroau-
YecKue yKazaHus K J1abopatopHoii pabote mist cTyneHToB crienuanbHocT 210601.65 - "PagnosnekTpoH-
Hele cucteMbl W kKomruiekcel" / C. W. ApectoB, A. C. llanrun - 2014. 21 c. - Pexum moctyma:
https://edu.tusur.ru/publications/4159 (nata obpamenus: 18.07.2018).

7. MHccrnenoBaHue CTaTUYECKUX XapaKTEPUCTHK IMOJIEBOTO TPaH3UCTOpa [DIEKTPOHHBIA pecypc]:
Mertoauueckue ykasaHusi K J1abopaTtopHOi paboTe /Ui CTyneHToB crenuansHoctu 210601.65 - "Paano-
anekTpoHHbIe cuctembl U KoMiiekesl" / C. 1. Apectos, A. C. lllanrusn - 2014. 17 c. - Pexxum goctyma:
https://edu.tusur.ru/publications/4160 (nata obpamenus: 18.07.2018).

8. MHccnemoBanue (GhOTOAIEKTPOHHBIX MPUOOPOB [DIIEKTPOHHBIN pecypc]: MeToauueckue ykasa-
HUs K JaboparopHoii pabore / A. W. AxcenoB - 2013. 17 c¢. - Pexum gocrymna:
https://edu.tusur.ru/publications/3547 (nara obpamenus: 18.07.2018).

9. MHccnenoBanue THPaTpOHOB TICIOLIETO pa3psAla [DIEKTpOoHHBIN pecypc|: MeToanueckue yka-
3aHMs K JabopartopHoit pabore / A. WM. AxcenoB - 2013. 16 c. - Pexum pocryna:
https://edu.tusur.ru/publications/3549 (nata obpamenus: 18.07.2018).

10. HMccnenoBanue mogynpoBOJAHUKOBBIX JUOMOB [DJIEKTPOHHBIN pecypc|: MeToauueckue ykasa-
HUS K J1abopaTtopHOit padote Uit cTyeHToB cnennaibHocTH 210601.65 - "PaguosiekTpoHHbIE CUCTEMBI
n xommiekcel" / C. WM. ApecroB, A. C. Hlawrun - 2014. 17 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4158 (nata obpamenus: 18.07.2018).

11. DnexTpoHHO-TyuYeBast TPyOKa C MEKTPOCTATUUECKUM YIIpaBiieHHeM [DJIeKTPOHHBIA pecypc]:
Mertoauueckue ykazaHus K JJabopaTtopHoil padorte /s cryaeHToB Hampasiaenus 210100.62 "DnekTpoHu-
Ka U HaHOAJIEKTpoHUKA", mpodmis "KBaHTOBasg U oNTHYECKas AIEKTPOHUKA'"; DIIEKTPOHHBIC MPUOOPHI U
yctpoiictea / A. ®. 3nobuna, A. W. AxkcenoB - 2014. 14 c. - Pexum pocryma:
https://edu.tusur.ru/publications/4053 (nara obpamenus: 18.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JOCTPALMHU 10 JIEKLIMOHHBIM pa3/ieiaM JUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYyeOHnas naboparopust

yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUSI 3aHATUHN J1a00paTOPHOTro TUIIA, TOMEILIEHUE JJIi KypCOBOI'O IPOEKTUPOBAHNUS (BBIIIOJHEHUS Kyp-
COBBIX PabOT), HOMEIEHHUE Ul IPOBEICHHS IPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYIbTAIIUN

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuima, n. 74, 313 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- JJaboparopHsbie cteHap! (16 mrt.);

- 3meputenbHble TpUOOPHI;

- Jlocka MarHuTHO-MapKepHasi;

- [lomermienue 1t XxpaHeHUs yueOHOro 000pyIOBaHHUS;

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpammHoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT

Yyebnas maboparopus

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIla, ydeOHas ayauTopus JUis Mpo-
BEJICHUSI 3aHATUHN J1a00paTOPHOTrO TUIIA, TOMEILIEHHE JJIi KypCOBOIO MPOEKTUPOBAHUS (BBIIOJHEHUS Kyp-
COBBIX Pa0OT), MOMEIIEHHUE ISl IPOBEICHHS IPYNIIOBBIX U MHIUBUAYAIBHBIX KOHCYIbTAIHNA

634034, Tomckas obnactb, . Tomck, Bepmnuna ynuna, a. 74, 313 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- JJaboparopusie crerb! (16 mit.);

- U3mepurenbHbie TpuOOpHI;

- locka MarHUTHO-MapKepHasi;

- [Tomemienue 1t XxpaHeHUs yueOHOTo 000pyIOBaHNUS;

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4ueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 aJIpecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. Kakue THUTIBI IOTYIPOBOAHUKOBBIX MaT€PHaIOB UCTIONB3YIOTCS MTPH CO3IAHUH P-N ITEPEXOJIOB:
a) «n» MOJYMPOBOJTHUKOBBIE MATEPUAIIBI.
0) «p» MOJYITPOBOTHUKOBBIC MaTEPHAIIHI.
B) «1» MOJIYIPOBOJHUKOBBIE MaTepHAIBL.
T) «p-n».
2. Kaxkoit mosrynnpoBOIHUKOBBINM MaTepuai quoia odecreyrBaeT HanboIbIIyo pabouyro 4acToTy:
a) Ge.
0) Si.
B) GaAs.
I') Se
3. Ilpu kKakoM BKITIFOYEHHUH TUOJA Ha P-N TIEPEX0/Ie BRIACISETCS HanOOIbIIasi MOIHOCTH!
a) mpu 0OpaTHOM BKIJIIOYEHUH.
0) mpu IPSIMOM BKJTIOUCHUH.
B) B o0yiacTu mpooosi.
') npu BBIKITIOYEHUHN
4. Jlns gyero ofHy U3 o0nacTel p-n nepexosa BBIIOIHAIOT OTHOCUTENEHO, BBICOKOOMHOM:
a) JUIsl yBEITHMUYEHHSI OBICTPOICHCTBHSI.
0) A5 yBeJIMYEeHUs] MAKCUMAJIBHOTO TOKA.
B) /ISl YBENTMUEHUSI HAIIPSDKEHUS IpoOost
r) A obecriedenus 3¢dexra JaBUHHOTO MPOOOs B 30HE TMepexosa
5. B o6mactu mpo6ost COMpOTHBIICHHUE P-N MEPEX0/a:
a) Rnep—oo.
6) Ruep=0.
B) Rnep HensmeHHo.
r) Rnep—0

6. Jlyist yBenmuueHus1 ObICTPOICHCTBHS TIOTYIPOBOTHUKOBOTO MPUOOpA MaTEpHa p-n Mepexoa;
a) cnabo JIETUPYIOT.

0) CHIJIBHO JIETUPYIOT.

B) BBITOJIHSAIOT U3 1 TOTYTPOBOJHHKA.
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r) 00JIy4aloT pEHTT€HOM

7. Ilpu npsiMOM BKJIFOYEHUH P-N MEPEX0]a CONPOTUBIICHUE TTEpEX0a:
a) Rnep—oo.

6) Ruep=0.

B) Rniep HensmeHHo.

r) Riep—0

8. Ilpy KakOM BKIIFOUCHHH JTUOJIA HA P-N MIEPEXO/Ie BBIACISICTCS HAUMEHBIIIAst MOIITHOCTH!
a) oOpaTHOM.

0) IpsMOM.

B) B 00J1aCTH TIPOOOS.

T') IpY BKJIIIOYEHUH CO CBOOOTHOM 0a30ii

9. B xakux pexxumax MOTyT paboTaTh (POTOAUOMIBI:

a) mpeoOpa3oBBIBATH CBET-CUTHAIL.

0) pororenepaTopsl.

B) Mpe0oOpa30BBIBATH IEPEMEHHOE HAIIPSHKEHUE B TIOCTOSIHHOE .

') mpeoOpa3oBareb MOCTOSHHOTO HAMIPSDKCHHS B IEPEMEHHOE

10. M3 xakoro moayrnpoBOAHUKOBOTO MaTepraia ClIeIyeT U3TOTOBHUTD IMOJIEBBIE TPAH3UCTOPBI,
o0naarone MaKCUMaIbHBIM OBICTPOJICHCTBUEM

a) Ge

0) Si

B) nGaAs

r) InN (Hutpun naaus)

11.YkaxxuTe 37IeKTpOHHBIE TMPHOOPHI HE TMOMAAIONINe MO/ KIacCHU(PHUKAIMIO MO crocoly obpa-
00TKH HH(pOpMALIUN

a) DIIEKTPOTPEe0Opa3oBaTEIbHEIE;

0) MHEBMOABTOMATUYECKHUE;

B) aKyCTOXJIEKTPUUYECKHE;

') TEPMOAIIEKTPUUECKHUE.

12. YkaxuTe HanOosee oOuuii Kiaccu(UKaImOHHBIA MPU3HAK AIEKTPOHHOTO prbdopa

a) pabouas cpena;

0) pexum paboTHI;

B) rabapurhl,

') MaTepuai U3rOTOBJICHUS.

13. OcHOBHOE TOCTOMHCTBO CUCTEMBI h-ITapaMeTpoB COCTOUT B TOM, UTO ...

a) y 3THX MapaMeTpOB pa3Hble Pa3MEPHOCTH, YTO YMHPOIIAET pacdeThl HKBUBAJICHTHOW CXEMBbI
TPaH3UCTOPA;

0) OHU OTpEAETAIOTCS B peKUMaX KOPOTKOIO 3aMBbIKaHMs Ha BBIXOZAE M XOJIOCTOrO XOJa Ha BXOJE
TPAH3UCTOPHOTO YETHIPEXIIONIOCHHKA,

B) UX MOKHO IOJIyYUTh IKCIIEPUMEHTAIBHO: IPSIMBIM U3MEpEeHEM Ha ocHOBe BAX;

I') UX MOXKHO pPacCUUTATh TEOPETHUECKU O€3 3aTpar Ha MPOBEIECHHE HATYpHOTO SKCIIEPUMEHTA.

14. Dnexrpon, ciyXaluid sl PEryIMpOBaHUsl MOMEPEUYHOIO0 CEYCHUSI KaHajla MOJEBOr0 TpaH3H -
cTopa

a) 3aTBOD;

0) UCTOK;

B) CTOK;

T') KOJUIEKTOP.

15. Bug caMOCTOATENIBHOTO pa3psia, UCIOIb3YEMbIN B ra30pa3psaHbIX HHAUKATOPaX

a) TICIOLUN pa3psi;

0) IyroBoii paspsism;

B) KOPOHHBIN pa3psnz;

T') HICKPOBOH pazpsil.

16. DMUTTEp BTOPUUHBIX 3JIEKTPOHOB B BAKYYMHOM (POTOIIEKTPOHHOM YMHOKUTEIIE

a) TUHOJ;
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0) aHO;

B) KaTo/I;

T') KOJUIEKTOP.

17. ®OTORIEKTPOHHBIN BaKyyMHBIH TTPUOOP, C MOMOIIBI0 KOTOPOTO MOXKHO M3MEPSTh OYEHb Cla-
ObIE CBETOBBIC MOTOKU

a) GOTORIEKTPOHHBIN YMHOKHTEIIb,

0) ammepmerp;

B) BOJIbTMETD;

T') OMMETD.

18. NuaukaTtopHble TprOOPHI, TPUHITUI ACHCTBUS KOTOPHIX OCHOBAH Ha MPeoOpa3oBaHUM YHEPTUU
AJIEKTPOHOB B BUUMOE U3ITyUEHHUE JIIOMHUHO(GOPHOTO MOKPHITHSL aHOJJOB-CETMEHTOB

a) BaKyyMHO-JIFOMUHECIIEHTHBIE UHINKATOPBI;

0) 3HAKOBBIC Tra30pa3psIHbIC UHAUKATOPHI,

B) JINHEHHBIE ra30pa3psAHble MHAUKATOPBI;

T') UHIUKATOPHBIE THPATPOHBHI.

19. Jlornueckoe cioxenue, onepauus «JI»

a) TU3BIOKIIUS;

0) KOHBIOKITHS;

B) UHBEPCUS;

T') HHOKEKITHS.

20. Jlornueckoe otpunianue, onepauus «HE»

a) MHBEPCHS;

0) IU3BIOKIIHS;

B) KOHBIOKIIHS;

') MHXKEKIIHS.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

P-n nepexon.

I'ereponepexon.

30HHas TeOpHs.

30HHBIN CIEKTP MOITYIPOBOIHUKOB.

KoHTakT MeTani- noixynpoBOJIHUK.

KoHTakTHas pa3HOCTH IOTEHLIUAJIOB.

HenocraTku noiaynpoBOAHUKOBBIX PUOOPOB.

O60cHOBaTh U3MEHEHHE MTAPAMETPOB CXEMbI IIPU Pa0bOTE B pa3IMYHBIX MOTOJHBIX YCIOBUAX WU B
YCIIOBUSIX arpeCCUBHBIX M3JIy4EHUH.

O6ocHOBaTh MPUHLUI pa3pabOTaHHOM B MHAMBHYaIbHOM 3aJlaHMM CXEMbl HA OCHOBE IOJIYNpPO-
BOJIHUKOBBIX, (DOTORJIEKTPOHHBIX WJIH 3JIEKTPOBAKYYMHBIX IPUOOPOB MPUOOPOB.

O60ocHOBaTh pacyeTbl OCHOBHBIX TApaMETPOB MOJIYTIPOBOIHUKOBBIX MPUOOPOB U BHIOpATh UX Map-
KH.

Pacuert h -mapameTpoB TpaH3UCTOPOB.

Pacuet 6aprepHoii u mudPpy3noHHON eMKOCTEH TIepexoa.

Pacuer BonbTaMIEpHBIX XapaKTEPUCTUK U1€AIU3UPOBAHHBIX NIEPEXOA0B IIPHU Pa3IMYHOMN TeMIiepa-
Type.

Pacuer mmpuHel nepexoaa B 3aBUCMMOCTH OT MOJYJISl U ITOJIIPHOCTH IIPUIIOKEHHOTO HAMPSIKEHMUS.

Turbl 371€KTPOBaKyyMHBIX IPUOOPOB.

®uznyeckrue OCHOBBI IPOLIECCOB B MOJIYIIPOBOJHUKOBBIX MaTepHaIax.

duznyecKkue Nporecchl B CTPYKTYPE METAILI- JUDJIEKTPUK- ITOJIYIPOBOTHHK.

PuznyecKue NpoLecChl IPU KOHTAKTE MaTEPHUAJIOB

@®oTonpoBOAUMOCTH (BHYTpeHHHH (PoTO3(dDeKT).

B3aumoneiicTBue cBeTa ¢ HOCUTEISIMU 3apsjia B p-n nepexose, GoToJeTeKTOPHbIN pekuM, HoTo-
3JIC.

[ToHsiTHE O IPSAMOM M OOPATHOM MbE30UIEKTPUUECKOM 3 (HEeKTe B MOTYIPOBOTHUKAX.

DNEeKTpOBaKyyMHbIE IPUOOPHI: JOCTOMHCTBA, HETOCTATKH.

OMuccuoHHbIe 3((HEeKThl B MOITYIPOBOJAHUKAX.
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Oco0eHHOCTH IPUMEHEHUS HIICKTPOBAKYYMHBIX PHOOPOB.

DNEeKTPpUYECKHE MOJEIIA HEKOTOPBIX JUOOB.

Cxemsnl BrimroueHust BT ¢ o0Omeit 6a3oii (OB), o6muM smuttepom (O3) U 00MUM KOIJIEKTOPOM
(OK).

Buibl 1 MICTOYHHKY IITYyMOB, CLIOCOOBI UX OIeHKH B BT.

bazoBsrit mornueckuii anemenT TTJI ¢ TOBBIIEHHON HATPY3049HON CITOCOOHOCTHIO

DNeKTpOBaKyyMHBIE (POTOIIEMEHTHI U (POTOYMHOKHUTEIH.

[ToneBbie TPaH3UCTOPHI.

Ocob6ennoctu IIT Ha apcenuzae ramnus ¢ 3aTBopoM Ha ocHoBe Oapwepa IllotTku u I1T Ha ocHOBe
reTePOIEePEXOI0B.

MeTtozp! U CXeMHBIE PEUIEHMSI [T03BOJISIONINE YMEHBIIUTD BPEMsI IEPEXOAHOIO MIPOLIEcca B HACHI-
[IEHHOM KJII0ue Ha OUIOJISIPHOM TPaH3UCTOPE.

OCo0EHHOCTH CTPYKTYp OUTOISIPHBIX TPAH3UCTOPOB UHTETPAITBHBIX MUKPOCXEM.

KommiieMeHTapHbIE CTPYKTYPBI.

IToneBble TPaH3UCTOPBI C YIIPABIIAIOIINUM EPEXOIOM.

[TomynpOBOJHUKOBBIE PE3UCTOPBI.

Henocratky nomynpoBOAHUKOBBIX PE3UCTOPOB U OTPAHUUYEHUS HA BETUUMHY COIIPOTUBIICHHUS.

[InéHouyHbIe pE3UCTOPHI.

KoHeHcaTopbl 1 UHIYKTUBHBIE JIEMEHTBHI.

Knaccudukaruys 31eKTpOHHBIX PUOOPOB.

Knaccugukanus, Ha3HaueHNE, XapaKTEPUCTHKH U TapaMeTphl MOTYIPOBOAHUKOBBIX JHOJIOB.

Cpasuenune napametpos [IT u BT.

OCHOBBI SMHCCUOHHOW JIEKTPOHUKH.

Kpurepuu oieHKH CI0KHOCTH MUKPOCXEMBI.

OcCHOBHBIE TEHJICHIIMYU Pa3BUTHSI TOJIYIIPOBOIHUKOBBIX MUKPOCXEM.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OcHOBBI (PM3UKH MOTYIPOBOIHUKOB.

dusnyeckue MpoLecchl MPU KOHTAKTE pa3HOPOJHBIX MaTepHasioB (p-n Mepexojl, KOHTAaKT MeTalll-
MOJIYIIPOBOJHHK, T€TEPOTIEPEXO.).

du3nyecKkre Npoueccsl B CTPYKType METalI-AUIEKTPUK-TIOTYIIPOBOTHUK

DOTO3AEKTPUYECKUE SBICHUS B MOIYIIPOBOIHUKAX.

du3nyecKrue OCHOBBI JIEKTPOBAKYYMHBIX IPHOOPOB

[TomynpoBOJHUKOBBIE TUOIbI

bunonspHele 1 MoneBble TPAH3UCTOPHI

OcHOBHBIE 3IEKTPOBAKYYMHBIE PUOOPHI

Knaccugukanus HHTErpagbHbIX CX€M U OCHOBBI (DYHKIIMOHAJIBHOM 3JE€KTPOHUKU

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanue CTaTHYECKUX XapaKTEPUCTUK OUMOISIPHBIX TPAH3UCTOPOB
HccnenoBannue CTaTHYECKUX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB
Hccnenoanue HoTOrI1€MEHTOB
Uccnenoanue tTupatpoHa
HccenenoBanne cTaTHYECKUX BOJIBTAMIIEPHBIX XapaKTEPUCTUK JUOJIOB
Uccnenosanue 351eKTpOHHOrO Kiroya Ha bT
HccnenoBanue 351eKTPOHHO-TTY4€BOIM TPYOKH € AJIEKTPOCTATUYECKUM OTKJIOHEHHUEM JTyda
HccnenoBanue u n3MepeHue napamerpos 6azoBoro anementa TTJI

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4JaroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

CornacoBaHa Ha noprane Ne 39653 19



C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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