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1. Ieab u 32124 OCBOEHUAIMCUUILIUHBI (MOTYJIsT)

HenpoancuuINHbI ABJIACTCH:

— TIIOArOTOBKAa BBIYCKHMKA, BIAACIOLIEr0 (U3NYECKMMU OCHOBAMM M MPUHIMIIAMHU
JelcTBUS TPUOOPOB BaKyyMHOH 3J1€KTPOHUKHU U MOJIYIIPOBOAHUKOBBIX IIPUOOPOB;

— 00ydeHue TeOpeTUYECKMM OCHOBAaM M METOJlaM 3KCIIEPUMEHTAIbHOIO MCCIIEJOBAHUS
[IapaMeTpOB M  XapaKTEPUCTHK MPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK
JIEKTPOHUKH PA3IMYHOr0 (YHKIMOHAIBHOIO HA3HAYEHUS. U UX IPUMEHEHHUIO.

OcHoBHbIE 3a1a4¥ IV CHUILJIMHBI:

— M3YYEHHE OCHOBHBIX THIIOB MOJIYIMPOBOJIHUKOBBIX MPHOOPOB U MPHUOOPOB BaAKYyMHOM
JIEKTPOHUKU U (PU3NYECKUX MPOLECCOB, 00ECIEUNBAIOLINX UX PadOTY;

— OBJIAJICHHE METOJAMU HCCIIEAO0BaHMS IMOJIYNPOBOAHUKOBBIX IMPUOOPOB U MPUOOPOB
BAKYYMHOM JJIEKTPOHMKHU;

— TMpUOOpeTeHHe HABBIKOB IPAKTHYECKOTO MPUMEHEHHs IIOJIyYeHHBIX 3HAHWH,
CIIOCOOHOCTEH Il CAMOCTOSTENIbHONU PaOOTHI.

N3ydeHne qUCIMIUIMHBI HAITPABJICHO HA MOJATOTOBKY CIICIIHATUCTOB, CIOCOOHBIX PelIaTh
po0OJIeMbl, BOSHUKAIOIIHNE MTPH SKCILTyaTalluU U3ENIUN AIIEKTPOHHON TEXHUKU C y4ETOM 00JacTH,
THUTIOB | 33/1a4 MPOPECCHOHATBHOMN JEITEILHOCTH B COOTBETCTBHH € TPO(HEeCCHOHATLHBIMH
CTaHJapTaMHU:

— 06.005 «Chneuuanuct MO OKCITyaTalldd PaJUOdIEKTPOHHBIX CPEICTB  (MHIXKEHEp-

3JIEKTPOHUK)», YTBEPXKICHHbIN IpuKa3oM MuHHCTEpCTBAa TPYAAa U COLUMAIBHON 3allUTh
Poccutickoit @enepanuu ot 31 uronsg 2019 roma N 540n (3apeructpupoBad B Muntocte PO
28 aBrycta 2019 roaa, peructpaunoHabsiii N 55756).

— 0.058 «MHxeHep - TEXHOJOI IO NPOU3BOACTBY U3IEIMH MHMKPOVIEKTPOHUKNY,
YTBEPKICHHBIA IpUKa3oM MMUHHUCTEpCTBA Tpyda M COLUAIBHOW 3aliuThl Poccuiickon
®eneparun ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 r.
Ne 55439).

2. Mecro nucuumiauabi(Moaysis) B ctpykrype OIIOII BO

JlucummiuHa BKIJIIOUYE€HAa B 0a30BYIO0 4acTh 0OSA3aTENbHBIX IUCHUILUIMHY4Y€OHOTO IUIaHA IO
HanpasieHuto noaroroBku BO 11.03.01Paguorexnuka npodmib: «VHTErpUpoBaHHBIE CHCTEMBbI
0e3011aCHOCTI».

ITpu ocBOCHMM AMCUUIUIMHBI 00YJarOIIUIC CMOKET YaCTUYHO MPOJIEMOHCTPUPOBATh

cnenyromue 00001eHHbIe TpyaoBbie QyHKINN (OTD):

— DJkclulyatanus  paJModJIeKTPOHHO  anmapatypsl  (IpodecCHOHANbHBIA  CcTaHAApT
06.005«CrenmanucT 1O JKCIUTyaTallud  PAAHOdJEKTPOHHBIX  CPEACTB  (MHXKEHEpP-
AIIEKTPOHUK)», K01 B, ypoBeHb KBaTUpUKAIIH -5);

— Pa3zpal0oTka eIMHHMYHBIX TEXHOJOIrHYECKHX [MPOLECCOB M pPeKOMeHJAalui 1o
YCTPAHEHU IO " npeaynpexIeHuIo Opaka B NPOU3BO/ACTBE u3aeJaui
MHKPO3JeKTpoHuKU(TIpodgeccuoHanbublii ctangapt 40.058 «MHxkeHep - TEXHOJIOT I10
MIPOU3BOJICTBY U3JIEIHI MUKPOAJIEKTPOHUKH», KOJI B, ypoBeHb kBanuduxamuu -6).
W3yuenne AUCHUIUIMHBI «JIEKTPOHUKA» Oa3MpyeTcsl Ha CIEYIOUINX, PaHee H3y4aeMbIX,

quciumuinHax: «Marematuka», «Marepualibl U KOMIOHEHTHI AJIEKTPOHHBIX CPelcTB», «OCHOBBI
TEOPHUHU LIETIEN».



3HaHMs, OTYYEHHBIE 10 OCBOCHHIO AMCIUIUINHBI, HEOOXOIUMBI TIPH U3yYEHUH JTUCIUIUINH:
«Pagmosnekrponukay, «PanmmoTexHUYecKHe LEeNd M CHTHaIbD», «CXEeMOTEeXHHMKa aHAJIOTOBBIX
JJIEKTPOHHBIX YCTPOMCTBY», «OCHOBBI TOJIYIIPOBOJHUKOBOW CXEMOTEXHHMKHU»H JAp., a TaKXkKe HpU
BBINOJIHEHUH OaKalaBpCKON BBITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHHS AUCHUILIHHBI (MOXYJIA)

[Iporniecc u3ydeHuss AUCIMIUIMHBI HaMpaBjieH Ha (GopMupoBaHue 00uIenpodeccHoOHATbHOM
xkomnerenuun (OIIK-2):
— Crmoco0eH caMOCTOSITeTFHO MPOBOUTH IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHUS U UCTIOB30BATh
OCHOBHBIE NTPUEMBbI 00pabOTKU U MPECTABICHUS OTYYECHHBIX TaHHBIX.

Koabl 1 HaUMeHOBaHUSI HHAUKATOPOB 10CTHKEHUs KOMIIeTCHIMH:

— OIIK-2.2.IIpoBoautr BbIOOp HaWJIydlIero crnocoda MPOBEJCHUNH 3SKCHEPUMEHTAIbHbBIX
UCCIIE0BAHUN.

— OIIK-2.3. [IlpexacraBmser o00paOoTaHHBIE C OLEHKOH TOTPEIIHOCTH  PE3YJIbTaThI
9KCHEPUMEHTAJIbHBIX UCCIIEIOBAaHUH.

B PE3YyabTaTC U3YUCHUA JUCHUIIIINHBI ((9J'IeKTp0HI/IKa>> CTYACHT HOJI?KCH:

3HaTh:
— IpUHLHUI pabOTHI YCTPONCTBA;
— METOJIBI M CPEJICTBA NIPOBEACHUS HKCIICPUMEHTAIBHBIX UCCIIEI0BaHUI, 00pAaOOTKU U OLIEHKU
HOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;
Ymersn:
— HCIONB30BATh CPEJCTBA M3MEPEHHN U KOHTPOJS TEXHHUYECKOTO COCTOSHHUS MPUOOPOB
3JIEKTPOHHON TEXHHKH;
— paboTaTh € SKCIUTyaTallMOHHOM JOKyMEHTAlMed MO TEeXHUYECKOMY OOCIyKHUBaHUIO
pUOOPOB AIEKTPOHHON TEXHUKHU.
Baagernb:
— MOHHMTOPUHIOM TEXHMYECKOI'0 COCTOsIHUS npudopos OT;
— 9KcIUTyaTanuei npubopoB 31EKTPOHHON TEXHUKH.

4. CopepxaHue U CTPYKTYpPa AUCHMILUINHBI (MOLYJIS)
B Tabnmuue 1 mpuBoauTcs onucaHue COAEpKAHUS JUCHMIUIMHBL, CTPYKTYPUPOBAHHOE IO

paszenaM, ¢ ykazaHMEM IO KaKJIOMY pa3lieny (opMbl TEKYIIEro KOHTPOJIS: 3alluTa J1abopaTopHOM
pabotsl (JIP), xonnokBuym (K), rectuposanue (T).

Tabmuna 1
HanmeHnoBanue Copepxanue pasnena Kon ®opma
pasaeJa KOHTPOJIMPYEMO | TeKyIer
1 KOMIIETCHIIUU 0
(unn ee yacTH) | KOHTPOJ
i
1 | Tema 1. Knaccudukanms n nHaznadenust matepuayion | OITK-2 JP, K, T
OnekmpouHo — IIEKTPOHHON TEXHUKH. OcHoBHbIE
ObIPOUHbLU CBOMCTBA ITOJIYITPOBOJTHHUKOB.




nepexoo.

IIpoBOaAMMOCTB

MOJIYTIPOBOTHUKOB.OOpa30BaHNEIIEKTPOHH
0 — JIBIPOYHOIr0 NEPEX0/1a. DHEPreTHUEeCKHe
JMarpaMMbl p — n nepexoja B paBHOBECHU
u npu CMEILLEHUSAX. BeicoTa
MOTEeHLMAIbHOrO Oaphepa M KOHTAKTHAas
pa3HOCTb IOTEHUHMaNOB. J(MoaHas Teopus
BAX. PeanbHas BAX p -
nnepexon.JAuddysnonnas TEopusl.
DHepreruyeckas auarpaMmma p — 1 — n
nepexoga B paBHOBecud. Tok 1o
nuddy3noHHOM Teopuu Yepes p — 1 — n
nepexol. Emkoctes nuonma. bapbepHas u
muddy3noHHasE eMKOCTh U UX 3aBUCHMOCTH
ot Hanpspkenus. [Ipo6oit p — n mepexona.
TyunensHbld  npoGoil.  Temmeparyphas
3aBUCUMOCTh TPOOWMBHOTO  HANPSKCHHS.
TenoBoi po0oii. TemneparypHas
3aBHCHUMOCTh IPOOUBHOTO HANPSHKEHUS.
JlaBuHHBIA 11poOoi. CBsi3p ko3 duIMeHTa

JITaBUHHOTO pa3sMHOKEHUS c
K03 unreHTOM yIapHbIl
nonuszauuu. TemneparypHas 3aBUCHUMOCTb
IPOOMBHOTO HanpsikeHus. TernnoBon

npoboil. TemnepaTypHas  3aBHCHUMOCTb
IIPOOMBHOTO HAIPSKEHMUS.

Tema 2. OHepretudeckue auarpammbl  koHTtakTa | OIIK-2 JP, K, T
Konmaxm MeTaJlI - NOJynpoBoAHUK. OOeaHEHHbIE
Memanna ¢ (3anopHBbIE) u oOorareHHbIe
nonynpoeooHukom | (aHTU3amopHbele clou). Pacmpenenenue
00BEMHOT0 3apsijia M SJEKTPUYECKOTO MOJIs
B IEepexoJe MeTalsl — MOJIYIPOBOIAHHUK.
[uprHa 00BbEIEHHOIO CJIOSI B PABHOBECUU
u npu cmemeHusx. BAX  amomos ¢
koHTakToM llloTTkn. OMUYECKH KOHTAKT.
Tema 3. bunonspusiit  Tpansuctop.  Ctpykrypa. | OIIK-2 JP, K, T
bunonapnuiii Pexxumbl  paboTbl. CXeMbl BKIIIOYEHHS.
MPAH3UCmop [Mpunuun pabotel BT. Koadduuments
(BT). YCWJIEHUST  TNIpU  Pa3IMYHBIX  CXEMax
BKJItoueHusl. CTaTuueckue mapameTpbl Mpu
pasnuyHbIX ~ pexumax — paborsl  BT.
Cratuyeckue XapakTepUCTHUKU B CXEMax C
Ob u OD. Tlpoboii TpaH3uCcTOpA.
Tema 4. Tupucropsl. CtpykTypa nuonHoro | OIK-2 JP, K, T
Tupucmopur. tupucropa (quaucropa). Ilpuniun paboTsl.

BAX nunuctopa.
TpuoaHbIi TUPUCTOP (TpuHHCTODP).




[Tpunuun netictBus. BAX Tpunucropa B
3aKpBITOM COCTOSIHUU.

Tema 5.
[lonesvie
MPAH3UCTNOPBI.

IToneBoi TpaH3UCTOP € YHPABJISIIOLIUM P —
n mnepexonoM. CTpykTypa W HOPUHLMI
pabotel. CTaTMUecKHE XapaKTEPUCTUKH U
MaJIOCUTHAJIbHbIE TapaMmeTpbl. YacToTHbIE
xapakrepuctuku. MIII - Ttpan3ucrop c¢
MHIYLMPOBAaHHBIM KaHaloM. CTpykTypa.
[Tpunumn paboThI. Cratuueckue
xapaktepuctuku.M/III — Tpan3ucrop c
BCTPOCHHBIM KaHAJIOM. Crpykrypa.
[Tpunimn paboTHI. CraTtuyeckue
xapakTepuctuku.[Ipubopsl ¢  3apsgoBoi
cBsa3pt0. Ctpykrypa. [lpuHuun nencTBus.
XapaKkTEepUCTUKU U IaPAMETPBI.

OIIK-2

JP, K, T

Tema 6.
Ilpubopol na
OCHOBE 0OBEMHbIX
aghgexmos.

Tynuenenblii auon. I[lpuHiun agencTBus.
3oHHbIe AuarpamMbl BAX. DxBuBaneHTHas
cxema TJI. OcHOBHbBIE  MapaMeTphl.
OO0pareHHbIH JTUO/I. JlaBunHO —
MPOJIETHBI AMONA. YCJIOBHUS TMOSBIICHUA
OTPHLIATEIIEHOTO JUHAMUAYECKOT O
CONMPOTHUBIIEHUS U  ero  (Qumdeckuit
cMBICIL.CTpYKTYpa W TPUHIMI JEHCTBUS
JIAIL. JIaBUHHO — TIPOJIETHBIA PEXKUM.
Pexxum ¢ 3axBadeHHOU 1mazmoit. Dddext
I"annHa. Mex 10 IMHHBIN Iepexon
anektpoHoB U OJIC. Tlpunuun neiictBus
auona ['anna. IIponeTHeli pexum.

OIIK-2

JP, K, T

Tema 7.
Baxyymuas
INeKMPOHUKA.
IIpubopol u
ycmpoucmea
8aKYYMHOU
INEeKMPOHUKU.

TepMonnexkTpoHHast AMHUCCHS.
@doTo3nEKTpOHHAs 3MHccusd. Bropuunas
NeKTpoHHast  smuccus.  KuHernueckas
WOHHO-DJIEKTPOHHAsA 3MHCCHA. OMHUCCHS
ropsiYMX AJIEKTPOHOB. K303JEKTPOHHAs
OMHUCCHS.  ABTORJIEKTPOHHAsE ~ OMUCCHS.
DNIeKTpOHHAs TyIIKa. JIBrxenue
NIEKTPOHA B OJHOPOJHBIX  IOJISIX.
OpHopoHOE MarHuTHOE mose. [[BuxeHue
JNIEKTPOHA B CKPEIIEHHBIX  IOJIIX.
DnekTpocTaTHdecKast OTKJIOHSIOLIIAst
cuctemMa.  YIpaBI€HHE C  IOMOILBIO
JJIEKTPOHHOW  ONTUKHU. YTPABICHHE C

MIOMOUIbIO MarHMTHON OITHKH.
Knaccudukanus npubopoB BakyyMHOM
NIEKTPOHUKU.  OJIEKTPOHHBIE  JIAMIIBI.

OnektponHble tamnbel CBY. [Ipubops! Tuna
«curHai-ceet». IlpubGop Tuma «cBer-
curHam. [IpuOops!I ¢ HaKOIIICHNEM 3apsija.
[Tpubopsl  6e3  HaKkoOIJIEHHsS  3apsja.

OIIK-2

JP, K, T




[TpuGopst TUIA «CUTHAJI-CUTHAI.
[Ipubopsl Tuma «cBer-cBeT». BakyymHbIe
(OTO37IEeMEHTHI. @DOTO3NEKTPOHHBIE
YMHOXHTEJH.

Cmpykmypa oucyuniaunst (Mo0yns)

Ta6mumma 2.0611ast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISICT 4 3a4eTHBIX enuHuIbl (144 daca).

Buj pa6orsi TpyroeMKoCTb, Yachl
4 cemectp Bcero

OO0mas Tpy10eMKoOCTh (B 4acax) 144 144
KonrakTHas pa6ora (B yacax): 68 68
Jlexyuu (J1) 34 34
Jlabopamopuwvie pabomut (JIP) 34 34
CamocrosiTesbHas padora (B yacax), B 49 49
TOM 4YHCJie KOHTAKTHas padoTa:
Kypcosoii npoext (KII) HE IIPETYyCMOTPEHBI HE IIPETYCMOTPEHBI
Kypcosas pabdora (KP)
CamocCTOsITeIbHOE H3YUCHHE Pa3/IeNIOB 49 49
IloaroroBka u NMpoOXoKIeHHE 27 27

l'[pOMG?KyTO‘lHOﬁ aTTeCTallun

Buj npoMexyTouHO#i aTTeCTANIMU IK3aMeH

Taomuua 3. JIeKUMOHHBIE 3aHATUS

Ne i/

Tema

DNEKTPOHHO — ABIPOYHBIN MEPEXO.

Konrakt meraimia ¢ IMOJIYITPOBOAHUKOM.

bunonspusriit tpansuctop (BT).

Tupucropsl.

[ToneBple TPaH3UCTOPBHI.

[TpuGopsl Ha OCHOBE 00BEMHBIX I (PEKTOB.

A R Bl el I o

Bakyymnas snextponuka. [IpuOopsl 1 ycTpoiicTBa BaKyyMHOM 371€KTPOHUKH.

Tabmuua 4. JJabopaTopHbsie pabOThI

Ne i/

HanmeHnoBanue 1a060paTopHbIX padoT

W3ydenne hpu3nueckux mporeccoB, MPOUCXOISIINUX B CTPYKTYPE € P-n IEPEXOJIOM.

DNeKTpUUECKHUe CBOMCTBA 3JIE€KTPOHHO-IBIPOYHBIX IEPEXOIOB.

HccnegoBanue HUMITYJIbCUBHBIX XapAKTCPUCTUK JUOJOB.

HCCJ’IC}IOB&HHG TYHHCJIBHBIX OWOO0B.

HccnegoBaHue CTaTUCTUYECKUX MapaMEeTpOB MAJIOMOIIHBIX TPAH3UCTOPOB U AUOOOB.

Hccnenosanne yacToTHBIX cBOMCTB BT.

N3ydyeHne cTaTUCTUYECKUX XapaKTEPUCTUK OMMOJSIPHOTO TPAH3UCTOPA.

HccnegoBaHue MOJIEBBIX TPAH3UCTOPOB.

ARl e I Rl Rl Rad I o

HccnenoBanme XxapakTepUCTUK MOJYTIPOBOJHUKOBBIX TpUOOPOB Ha ycTaHOBKe JI2-56.

_.
e

I/I3y‘{CHI/IC CTATUCTUYCCKUX XAPAKTCPUCTHUK YIIPABIACMBIX TUPUCTOPOB THUIIA p-N-p-N.




Ta6mmia 5. CaMOCTOSTENhbHOE W3YUYEHUE PA3CIIOB TUCIUTLTHHBI

Ne i/ Bonpockl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE U3Y4YeHH e

1.

Metozbl popMHUPOBaHUS U KIIACCU(DUKALIUS DJICKTPOHHO-IBIPOYHBIX MEPEXO0B.

OMHUECKHil Tepexo/] Ha KOHTAKTE TOIYIPOBOIHUKOB C OJHUM THIIOM
AIIEKTPONIPOBOTHOCTH.

3. TexHos10THs U3rOTOBIEHHS U KOHCTPYKLHS OMMOJISIPHBIX TPAH3UCTOPOB.
4. KoHcTpyKIMs ¥ TEXHOJIOTHS] U3TOTOBJICHUSI TUPUCTOPOB.
5. PaznoBuHOCTH TPHUOOPOB C 3apsTOBOM CBS3BIO.

5. OueHoYHbIEe MATEPHAJIBI JJIl TEKYLIEr0 M Py0esKHOTr0 KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlUN
5.1.Ko/utokBHYM

B CECMCCTPC MMPOBOAATCA 3 KOJUIOKBHUYMA, KOTOPbIC OLICHUBAIOTCS 110 8 OdaytoB Ka)KI[bIﬁ.
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5.1.1 Bonpocuwl, ébinocumble Ha KOM0Keuym (konmpoaupyemasn komnemenyusi OIIK-2)
Ilepéwiii Konnokeuym

Knaccugukanus 1 Ha3HaYeHUS] MaTEPUAIOB SJIEKTPOHHON TEXHUKH.

OcHoBHbIE CBOWCTBA MOJIYIPOBOAHUKOB. [IpOBOAMMOCTH MOIYIIPOBOAHUKOB.

OO0pa3oBaHue 3JIEKTPOHHO — IBIPOYHOIO IIEpexoa.

DHepreTuyecKue JuarpaMMsbl p — n ePeEXo/ia B paBHOBECUU U IIPU CMEIICHHUSIX.

BeicoTa noreHmanbsHOro 6apbepa 1 KOHTaKTHAsk Pa3HOCTh MMOTEHIMAJIOB.

Huonnas reopust BAX. Peanbnas BAX p — n nepexona.

Juddy3nonnas teopus. JHepreTuyeckas JuarpaMma p — 1 — n nepexoja B paBHoBecuu. Tok
1o 1 Py31oHHON TEOPUH Yepe3 p — 1 — N MEPEXO/I.

Emxocth nuona. bapeepHas u quddpy3rnoHHas eMKOCTb U UX 3aBUCUMOCTHU OT HANPSKEHHUS.
[IpoGoit p — n nmepexoma. TyHHeNnbHBINA MpoOOH. TemneparypHas 3aBUCUMOCTh TPOOUBHOTO
HaIpPsSHKEHUS.

JlaBuHHBIH TpoOOH. CBsA3b KO3((PUIIMEHTA JIaBUHHOTO Pa3MHOXKEHHUS C KO3(p(ULIHEHTOM
yIapHOH MOHM3ALUH.

TemnepaTypHas 3aBUCUMOCTb TPOOMBHOTO HanpsikeHUs. TernnoBoil nmpoooil.
OHepreTu4ecKue IuarpaMMbl KOHTAKTa METAILI - MOJYNIPOBOJHUK.

OO6enHeHHbIe (3aMI0pHbIE) U 00OTalIEHHbIE (AHTU3AIIOPHBIE CIION).

Pacnipenenenne oO0beMHOro 3apsia M DSJIEKTPUYECKOTO TMOJS B IEpexXoje MeTaml —
MOJIYTIPOBOJIHUK.

HIuprHa 06beAEHHOTO CII0S1 B pABHOBECUH U IIPU CMELICHUSX.

BAX nuonos ¢ koutaktoM [HloTTkn. OMHUYeCKHIT KOHTAKT.

Bmopou konnokeuym

bunonspuslii Tpansuctop. CTpykTypa.

Pexumbl pabotsl. Cxemsl BkItoueHus. [Ipuniun padots! BT.

KoadduurenTs! ycuneHus npu pa3ivyHbIX cXeMmax BKIoueHHs. CTaTudeckue mapamerpbl
MIPH pa3IMyYHbIX pekuMax padbotsl BT.

Cratuyeckue xapaktepuctuku B cxemax ¢ Ob u OD. [Ipo6oii TpaH3ucTopa.

Tupucropel. CrpykTypa IHOAHOTO THpUCTOpa (auHUcTOpa). [lpunuun pabGotel. BAX
JUHHUCTODA.
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11.
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16.
17.
18.
19.
20.

Tpuonuetii Tupuctop (tpunucrop). IIlpunnun netictBus. BAX TpuHHCTOpa B 3aKpBHITOM
COCTOSIHUH.

[ToneBoit TpaH3UCTOP C YIPABISIOMUM P — h iepexoaoM. CTpyKTypa ¥ NPUHIUI pabOTHI.
CraTtuyeckue  XapakTepUCTHUKM W MaJOCUTHaJIbHbIE  mapaMmeTrpel.  YacToTHble
XapaKTEPUCTUKH.

MJIT - TpaH3uCTOp C HWHIyHHpPOBaHHBIM KaHanmoMm. Crtpykrypa. I[lpuHiun paGoTHL
Craruueckue XapakTepUCTUKH.

MJUII — Tpan3uctop ¢ BcTpoeHHBIM KaHaioM. Ctpyktypa. Ilpunmun padotsl. Cratuueckue
XapaKTEPUCTHUKHU.

[Ipuboper ¢ 3apsgoBoit cBs3br0. Ctpykrypa. [lpuHiun npeiictBusi. XapaKTepUCTUKU H
IapamMeTpsl.

Tpemuii Konnoxeuym

Tynnenbubiid quoa. [IpuHuun neicTBus.
3onnbie auarpamMmmbel BAX. DkBuBanentHas cxema TJl. OcHOBHBIE TapaMeTphI.
OOparieHHbIN AUO/I.

JIaBUHHO — TPOJETHBIM JIHUOA. YCIOBHSA IOSABICHHS OTPULATEIBHOIO JMHAMUYECKOTO
COIIPOTHUBIIEHUS U €ro (PU3HMUECKUI CMBICI.
Crpykrypa u mnpunuun pgeiicrsust JI/III. JlaBunHo — mnposieTHbll pexum. Pexum c

3aXBaYCHHOM I1JIa3MOI.

D¢ dexr 'anna. MexxnonmuuaHbINA iepexo dnektpoHos u OJIC.
[Tpuniun nevictBus quoaa ['anna. [TposieTHbIN pexum.
TepmMoaneKTpoHHas YMUCCHSL.

DOTORICKTPOHHAS SMHUCCHS.

. Bropuunas anekrpoHHas sMuccus. Kunetnyeckass HOHHO-3JIEKTPOHHAS SMUACCHS.
11.
12.
13.
14.
15.

OMuccus TOPSYUX JIEKTPOHOB. DK303JIEKTPOHHAS 3MUCCHUS.

ABTORJIEKTPOHHASI SMUCCHS. DIIEKTPOHHAS MYILIKA.

JIBrKEeHME 2JIEKTPOHA B OJHOPOIHBIX NOJsAX. OJHOPOIHOE MarHUTHOE TIOJIE.

JIBuKeHMe JIEKTPOHA B CKPELICHHBIX MOJISIX. DIEKTPOCTaTHUECKas OTKJIOHSIONIAs CUCTEMA.
VYipaBieHrne ¢ MOMOILIBIO 3JEKTPOHHOM ONTHUKH. YIIPaBICHHE C IMOMOIIBIO MarHUTHOM
OITHKH.

Knaccudukanus npubopoB BaKyyMHOH 371€KTPOHUKH. DJIEKTPOHHBIE JIAMIIBI.

OnextponHsble gamnsl CBY. [Ipubops! Tna «curnan-ceer». [lpubop thma «cBeT-curHamny
[Tpubops! ¢ HakomieHHeM 3apsia. [IpuOopel 6e3 HakoIUIeHUs 3apsa.

[Ipubops! THNA «curHan-curHan». [Ipudops! THIA «CBET-CBETY.

BakyymHbie ¢poT0o3516MEHTBL. DOTOANEKTPOHHBIE YMHOXKHUTEIH.

Pexomenoauuu npu no020mogKe K KOa10KeUymy

npopaboTaTh KOHCIEKTHI JIEKIIUH MO BOIIPOCaM KOJIJIOKBUYMA;

IIPOYNTATh OCHOBHYIO U JIOIIOJIHUTENIBHYIO JTUTEPATYPY, PEKOMEHOBAHHYIO 110 U3y4aeMbIM
BOIIPOCAM,;

OTBETUTH HA BOIIPOCHI KOJUIOKBUYMA;

IIPH 3aTPYJIHEHHUSX, IPOKOHCYIBTUPOBATHCS C IPENOJABATEIIEM.
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Kpumepuu oyenueanus

Onenka

HeynoBiieTBOPUTENBbHO | YAOBJIETBOPUTEIbHO X0pO1o OTJIMYHO

2 6aji1a 4 6ay1a 6 6a10B 8 6an10B
CryneHntHe 3HaeT | CTyaeHT Cryneur  xopomo | CTyA€HT B IOJHOM
3HAUYUTEIILHON YaCTH | TOBEPXHOCTHO 3HAET | 3HAET Martepuan, | o0beme 3HAeT
BOIIPOCOB, JIOMYCKaeT | BOMPOCHI rpaMOTHO M [0 | Marepuall, rpaMOTHO
CYIIECTBEHHBIE OIIMOKU B | KOJJIOKBUYMA, CyIIECTBY H3Jaraer | M 1O  CYIIECTBY
OTBETax Ha BOIPOCHI JIOITYCKaeT ero, JIOTyCKasl | U3jlaraer ero, He

HETOYHOCTU B OTBETE | HEKOTOPHIE JOTycKast

Ha BOIPOC HETOYHOCTHU B | CYILIECTBEHHBIX

OTBETE Ha BOIIPOC HETOYHOCTEH B

OTBCTC Ha BOIIPOC.

5.2.00pa3upbl TeCTOBBIX 3aJaHUH
(konmpoaupyemas komnemenyus OIIK-2)

1. OrpannunBaromum paxropoM audy3un B p-n mMepexoe sBiseTCs:
a) Bmnemnee anexrpudeckoe mone OI13;
b) Buyrpennee anekrpuyeckoe momue OI13;
c) Buyrpennee u BHemHee snekTpudeckoe nojue OI13;
d) OrpannuuBatomiero ¢akropa quddy3uu B p-n mepexozie Her.
2. VYkaxwure ¢popmyny mupunsl OI13 B o0miem Buje.

_ [28& Na+Nd )

9 d= [ER M ) 4y,
e Na+Nd

b) d= \/zeso “Nawa  (PrE W)
Na+Nd

0 d:\/%.

e

va—na (Pr T uw);

§ 4= [22 5 (g 1),

ey . Na-Nd
3. Ipu npsimom cmemenuu OI13
a) YMeHbIIaercs;
b) VYBenuuuaercs;
¢) He mmensercs;
d) B magane ymeHsbIIaeTcs, a IOTOM YBEIIMUUBACTCS.
4. Tlpu npssMOM CMEILEHUH B p-N MEPEXO0/Ie MPOUCXOAUT
a) OKCTpakius;
b) Hmxekuus;
C) OKCTpakIiusi ¥ HHKEKITUS;
d) peiid HOCHTENEH 3apsa.
5. Jluomnast TeOpHUs — 3TO TEOPUs TOHKOIO p-h IEpexo/1a, Koraa
a) upuna OIT3 mHoro MeHbie AU dy3noHHON MHBI d K L;
b) IIupuna OII3 muOTO GoMNBIIE MU DY3HOHHOM ITHHBL d >> L;
¢) lupwuna OII3 paBHa muddysronnoit pmmae d = L;

11




d) IHupuna OIT3 menbie mu60 paBHa quddy3rnonHo pmHe d < L.
6. B auoaHOo# Teopun nmpeHeOperarT
a) OKCTpakuuew;
b) Hpetidom;
¢) PexkomOunanuei;
d) Huddysueii.
7. Huddy3noHHas TEOpHUs — 3TO TEOPHS TOJICTOTO TIEPexo/1a, KOraa
a) Ilupuna OII3 mHOrO Menbie nuddy3nonHoN quHbI d K L;
b) Iupuna OII3 muoro 6onbue qupdy3noHHON UMHBL d >> L;
¢) IHupuna OII3 paBua nuddy3nonHom amuHe d = L;
d) upuna OIT3 mensie b0 paBHa quddy3rnonnoit pmne d < L.
8. EMKOCTB TM0O1a COCTOUT TOJIBKO M3
a) bapwepHoii eMkocTH;
b) Juddysuonnoii emxocTH;
c) bapwepHoii u muddy3noHHOI eMKOCTH;
d) Jlnoxm eMKOCTBIO HE 00JIa/IaeT.
9. Peanbnas BAX p-n nepexofa oTauyaercsi OT JUOAHOM TOIBKO
a) Hanuumem omMHuecKoro y4yacrka;
b) Hanuunem BBIPOXKIECHHOTO U OMHYECKOTO Y4aCTKa;
¢) Hanuuuem BbIpOKAEHHOIO Y4acTKa;
d) Hwuyewm He oTimuaercs.
10. Mmxexnueit Ha3bIBaeTCs
a) Ywmensiienue koHnentpauu HH3 npu npsimom cmertienuuy;
b) VYwmensiienue konnentpanun HH3 npu o6paTtHOM cMelieHny;
¢) VYsenuuenue koHueHTparmuu HH3 npu npsimom cMerenmnu;
d) VBenuuenue konuentpauun HH3 npu o6patHoM cMereHuu.

Memoduttecxuepekwnem)auuu Nno noozomoeKe K mecmupoeanuro

TecTbl — 3TO BONPOCH! WM 3aJaHusl, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KPaTKUH, YETKUI
OTBET Ha HMEIOLIMECs 3TajloHbl OTBeTOB. [Ipum camMoCTOATENHHOM MOATOTOBKE K TECTUPOBAHUIO
CTYAEHTY HEOOXOAUMO:

a) TOTOBACH K TECTHPOBAHUIO, IpopadoTaTh MHPOPMALIMOHHBIA MaTepHall M0 AUCLUILIMHE.

ITpokoHCYIBTHPOBATHCSA C MPENOAABATENEM T10 BOIIPOCY BbIOOpa y4eOHOM! JINTEpaTyphl;

0) 4eTKO BBIICHUTE BCE YCJIOBMsSI TECTHPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TeCcTOB Bam Oyzer

MIPEIJIOKEHO, CKOJIBKO BPEMEHM OTBOJIUTCS Ha TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKHU

pe3yabTATOB U T.J.

B) mpuctynas K paboTe C TecTaMH, BHMMATEbHO M JIO0 KOHIIA IMPOYTUTE BOMNPOC H

npesaraéMble BApuaHThl OTBETOB. BbiOepuTe npaBuibHbIe (MX MOXKET OBITH HECKOJIbKO). Ha

OTJENBPHOM JIMCTKE OTBETOB BBIMMIIUTE LU(PY Bompoca U OYyKBBL, COOTBETCTBYIOILUE

MPaBUWJIbHBIM OTBETaM;

I') B IIPOLIECCE PEIICHNUS JKEIATEIbHO IPUMEHATh HECKOJIBKO MOAX0/I0B B PELIEHUM 3a/1aHUS.

3T0 MO3BOJIIET MAaKCUMaJIbHO THOKO ONEPUPOBATh METOJAMH PELICHHUS], HAXO0I KaXKJIbli pa3

ONTHMAaJbHBIN BapUAHT.

1) ecnu Bl BcTpeTnin upe3BblYaiiHO TPpYAHBIN 1 Bac Bompoc, He TpaTbTe MHOTO BpeMEHU

Ha Hero. [lepexoaure k Ipyrum tectam. BepHUTECH K TpyZAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNIbHO OCTaBbTE BpeMs Ul MPOBEPKHU OTBETOB, YTOOBI M30€KaTh MEXaHUYECKUX

OLINOOK.
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Kpumepuu oyenusanus

Onenka
HeY/10BJIETBOPUTEJIBHO Y1OBJIETBOPUTEIbHO Xopo1io OTJIMYHO
0 6ana0B 3 6amia 4 6a1a 5 6anoB
Menee 50 % mnpasunbHO | 50-70%  npasuibHO | 71-85% 86-100%
BBINIOJHEHHBIX 3aaHUMN. BBIITOJHEHHBIX MIPaBWIBHO MIPaBUIILHO
3aJJaHUH. BBIIOJIHEHHBIX BBIIOJTHEHHBIX
3aJaHUM. 3aJIaHUil.

5.3.3apanus 115 1a00paTOPHBIX3AHATHH
(konmpoaupyemas komnemenyus OIIK-2)
JIaGopaTopHblii TPAKTUKYM SIBISIETCS BAKHBIM JJIEMEHTOM OOydYeHUs, T.K. NPUBUBACT
HaBBIKM CaMOCTOSTENIbHOW pPa0OThl Ha pa3jIMYHOM JIAOOpPAaTOPHOM OOOpPYJOBAHMU M YMEHHE
MIOJIb30BATHCS PA3TMYHBIMU TPUOOPAMHU M HHCTPYMEHTAMH.

Ilpumep munoeoii 1adopamophnoii padbomul «IneKmpudecKue ce0liCmea 31eKmpoHHO-
ObIPOYHBIX NEPEXOO06)

Llenpto nmaHHOM pabOTBHI SBIAETCS HCCIEIOBAHUE BOJIBT-AMIEPHBIX XapaKTEPUCTHUK,
muddepeHnaIbHOH eMKOCTH, TU(GEpEeHINaTIbHOTO COMPOTHBICHUS p-nrepexona(moaa) u ux
U3MEHEHHS C TEMIIePATypPOil.

Memoouueckue pekomenoauuu

Beinonnenue kaxxaoi 1abopaTopHOi pabOThI CKIIAbIBAETCS U3 CIEAYIOLINX 3TAIOB.

1. CamocrosiTenbHas MOArOTOBKA CTYJAEHTOB K padore. Ilepen Hagaiom paboThl CTYIEHTHI
JIOJDKHBI YETKO MPEACTaBiIATh ce0e 1eidb paboThl, 3HaTh CXEMY, METOJl U3MEepeHus, (HU3NYECKYIO
CYITHOCTb OXHUIAACMBIX PCE3YJIbTaTOB. I[OJ'DKGH OLITH IMOATOTOBJICH IPOTOKOJI I/ISMepeHI/II\/JI,
coJiep KAl TaOJIUIBl JUI 3alliCH Pe3yJIbTaTOB M3MEPEHUH M OCHOBHBIE pacyeTHble (OPMYIIBI.
CTyneHTBI, HE IIOAIOTOBUBIIHECA K pa60Te B COOTBCTCTBHHM C DOTHMH Tpe6OBaHI/I${MI/I, K
BBITOJIHEHHUIO pabOThI HE JOMYCKAIOTCS.

2. IlpoBeneHue »HKCIEpUMEHTa. OTOT OTal OCYUIECTBIAETCS B COOTBETCTBUU C
METOAMYECKHMMH YKa3aHUSMHU, KOTOPbIE COIEPIKATCs B OMMCAHUM K Kakaoi padore. JlabopaTtopHble
U3MEpPEHHs Ha CTEHJE CTYAEHT MOXKET HayaThb TOJIBKO IOCJE cOOece0BaHMs C MPEenojaBaTesieM U
NOJY4YEeHUs COOTBETCTBYIOIEro jomycka. JlioOble H3MEHEHHMss B CXeMe IPOBOJATCS NpHU
OTKIIIOUCHHUH CXEMbl OT HCTOYHHUKA HAIIPAKCHUA. Pe3y.]'IBTaTI)I HU3MEPCHHUA ITPOBEPAIOTCA
Ipero/iaBaTeseM.

[Ipu pabGote B mabopaTopu HEOOXOAUMO CTPOTO BBINMOJHATH BCE TMpaBUjIa TEXHUKH
0€30I1aCHOCTH U YKa3aHUs IpenojaBaTers.

3. CocraBneHue ortdera O mpojaenaHHoW pabore. K oTdyery o BBINOJHEHHOW paboTe
NPEIbABISIOTCS CIeNyIoIue TpeOOBaHMS:

OTtuer AOJDKEH COACPIKATh HCUCPIIBIBAIOINIME AOAaHHBIC, KaK O HOCIN pa6OTBI, TaKk U O

pe3yibTaTax B CIEAYIONIEH OCIeI0BATEIbHOCTH:

— 3aJlaHue;

— CXeMa yCTAaHOBKH U ONMCaHHE METOJAMKH U3MEPEHUH;

— TEepBUYHBIC KCIIEPUMEHTAIbHBIEC PE3YJIbTATHI 32 MOMHUCHIO IPENoIaBaTers;

— pe3ynbTaThl 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX, BKIIIOYast rpauKu, TaOIUIbL;
— o0urue BBIBOJIBI 0 paboTe U 3aK/II0UEHHE, O KaUeCTBE HCCIIEeIOBAHHBIX MaTepPHAaJIOB.
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TekcT oTueTa 1OKEH ObITh HANKMCAH AKKYPaTHO M pa300pUMBO OT PYKH WJIU IPEACTaBIIEH B
BUJIC paclievyaTKH, MOCiIe KOMIBIOTEPHOI BepcTKH. B 000MX cirydasix TEKCT JOJDKEH MpEeACTaBIATh
co0oli JToruyeckoe uU3JI0KeHue cylecTBa Bonpoca. Heponyctumo npuseaenue ¢popmyi, tadiaui 6e3
pa3bsCHEHUM Bcex 00O03HaueHuM U cokpamieHuil. OTueT AOKEH OBITh MOHATEH I KaKJI0ro
YUTAIOLIETo 03 KaKuX-1100 JONOJHUTEIbHBIX BOIIPOCOB Y COCTaBUTEIIEH OTYETA.

4. Ilocne mpencTaBieHUs] OTYETA CTYIEHT JOJDKEH UMETh, KAK MUHHMYM, TTOBEPXHOCTHBIE
3HaHUS 110 KOHTPOJIBHBIM BOINpOCaM K paboTe, MMEIOIIMMCS B METOJUYECKUX YKa3aHWsX, U eMy
BBICTaBIISIETCS 0AJlI, KOTOPHIM OIICHEHA JaHHas JlabopaTopHas padoTa.

Nk W=

10.
11.

12.

13

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

6. IIpome:xxyTouHasi aTTecTanus
(konmpoaupyemas komnemenyus OIIK-2)

Cnucok ocHoBHbIX 60NRPOCO6 K YCMHOMY IK3AMEHY

J1ddy3noHHBIH TOK B OTYIPOBOJAHUKAX. 3aKOH ITOJIHOTO TOKA.

VYpaBuenue HenpepoiBHOCTH. Auddy3nonHas auHa HOCUTENEH 3apsa.

Bunsl 35eKTprYecKkuX KOHTAKTOB, TPEOOBAaHUS K HUM.

P-n-nepexon B paBHOBECHM.

P-n-nepexon B cMeLICHUH.

BAX nzeanbHOro u peajibHOro p-n-nepexoa.

[IpuHuMn fAEHCTBUS, PEXUMBI PAaOOThI, XAPAKTEPUCTUKH, YCIOBHOE Trpaduyeckoe
0003HaYCHHE U MAPKUPOBKA JIMOJIOB: BHIIPAMUTENBHBIX, BU, UMITYIIbCHBIX.

[IpuHuMn nEHCTBUS, PEXUMBI PAaOOThI, XAPaKTEPUCTHKH, YCIOBHOE Trpaduyeckoe
0003HaYCHHE U MAPKUPOBKA JIMOJIOB: BAPUKAIIOB, CTAOMIINTPOHOB, CTA0MCTOPOB.
ITpunuun neiicteus, BAX, o603HaueHre TYHHEIBHOTO AMOA.

BoinpsiMiisitolinii KOHTaKT METAJUI-II0JIYIIPOBOIHUK B PABHOBECHH.

Beimpsmisroninii  KOHTakT —MeTaJUI-MIONYNPOBOJAHUK B cMmelleHud. JluogHas wu
nu¢Gy3noHHAS TEOPUU BBITIPSMIICHHUS.

KoHTakT MeTalu1 — TOJYNPOBOJHUK C OMHUYECKMMH cBoicTBamu. CrocoObl
(dbopmMupoBaHusL.

. CTpyKTypa 1 NpUHIMN JeHCcTBUS OUIIONIAPHBIX TPAH3UCTOPOB.
14.
15.

Pexxumbl paOoThI, CXEMBbI BKIIOUEHHUSI, TapaMETPbl OUMOJISPHBIX TPAH3UCTOPOB.
Ocob6ennoctu BAX, nmuddepenimanbable KodQUUIUEHTH mNepeaayd OUIOJIIPHOTO
TPaH3UCTOpa, BKIKOYEHHOTOo 1o cxeme Ob.

Ocob6ennoctu BAX, muddepenimanbable KodpUIUEHTH mNepeaayd OUIOJIIPHOTO
TPaH3HUCTOpPA, BKIFOUEHHOTO 110 cxeme O0.

CrpyKTypa 1 IpUHLIKI JEUCTBUSI THPUCTOPOB.

Tuns! THpucTOpoB. CXEMBI BKIIOUEHHUSI, TapaMeTpsl U BAX TupucTopos.

S¢dext noms. MAII-crpykrypa. [ToBepxHOCTHAsI TPOBOIUMOCTb.

Bonbrdapangnsie xapakrepuctuku M/II1-ctpykTypsl. [ToBepxHOCTHBIN BapuKarl.
Crpykrypa n npunuun aeicrsust M/I11-TpaH3ucTOpoB ¢ MHIYIMPOBAHHBIM KaHAJIOM.
BAX u napamerpst M/III-TpaH3uCTOPOB C MHAYIHPOBAHHBIM KaHAJIOM.

Crpykrypa n npuHuun aevicrsust M/II1-TpaH3ucTopoB cO BCTPOEHHBIM KaHAJIOM.

BAX u napamerpsr M/III-TpaH3uCTOPOB CO BCTPOEHHBIM KaHAJIOM.

OCHOBBI SMHCCHOHHON JIEKTPOHUKH.

®u3nyecKue NpoLecchl B IBYXUIEKTPOIHOM namne. HazHauenue u pa3HOBUIHOCTH.
dusnyecKue MpoLecchl B TPEXIIEKTPOAHON Jlamiie. HazHadeHne upa3HOBUIHOCTH.
MHorosnexkTpoaHbie Jiammbl. M1 0oCHOBHBIE TapaMeTphI.

Y CTpoHCTBO M MPUHIIMIT AEHCTBHS SJIEKTPOHHO-TY4€EBbIX IPUOOPOB.
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30. OcoOEHHOCTH AIEKTPOHHO-TYUYEBBIX MPUOOPOB PA3TUIHOTO HA3HAYCHUS.
Memoouueckue pekomenoayuu npu nOO20mMo6Ke K IK3AMEHy

IToaroToBka CTYAEHTOB K 3K3aMEHY BKJIIOYAET MPOpabOTKy JIEKLMH, B TEYEHUH ceMecTpa U
HEIIOCPEICTBCHHYIO IIOArOTOBKY B JIHM, IIPEALIESCTBYIOIIME 3JK3aMEHy, BKIIOYas, KOHEUHO,
HOJTrOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHUIO, BBIITOJHEHUIO Ja00PAaTOPHBIX padOT U UX 3ALIUTY.

JUis TOArOTOBKM K OTBETaM Ha 3K3aMEHAI[MOHHBIE BOIPOCHI (OHM BBIJAIOTCS B KOHIE
CeMeCTpa) CTYIEHT JOJDKEH MCIIONb30BaTh HE TOJBKO KypC JIEKLMH, HO U OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPAaTypy HJs BbIpaOOTKM YMEHHUS JaBaThb pa3BEPHYTbIE OTBETHl Ha
[IOCTaBJICHHBIE BOIIPOCHL.

B xoze nmoaroToBkM K 3K3aMeHY CTYAEHTY HEOOXOAMMO oOpaliaTb BHUMAaHHUE HE TOJBKO Ha
YPOBEHb 3allOMHHAHUs, HO U HA CTENIEHb IOHUMAaHUS U3y4acMbIX BOIIPOCOB. A 3TO JOCTUIAETCS HE
IIPOCTHIM 3ay4YHMBAHUEM, & YCBOCHHMEM IIPOYHBIX CHCTEMAaTU3UPOBAHHBIX 3HAHUN AHAIUTUYECKHUM
MblieHHeM. Clie10BaTeabHO, HENOCPEACTBEHHAs MOATOTOBKA K JK3aMEHY JOJDKHA B PAa3yMHBIX
IIPONOPLUAX COYETATh U 3alIOMUHAHNE, U IOHMMaHUE IPOrPAMMHOI0 MaTepHaIa.

Pacnpeoenenue 6annoe mexyuiezo, pyoexscHo2o KOHmMpPOnA u IK3amena

Ne Oomas 1-11 TouKa 2-91 TOUKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJIb
HOCEIICHNUE 3aHATUI 10 3 3 4
0amioB Oamia Oamia Oaia
BBITTOJTHEHHUE U 3aIiTa 21 7 7 7
71a00paTOPHBIX pabOT Oann OaJioB OaJioB OaoB
2. | PyOe:kHblii KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0asoB 0asoB 0annoB
KOJUIOKBUYM 24 8 8 8
bamna 0asIoB 0asIoB 0annoB
Hroro 70 23 23 24
0aJL10B oas1a oas1a 0aj1a
3. | Ox3amen 30 min — 15, max — 30
0aJL10B 0a/1J10B

Kpumepuu ouyenusanusn

[Tpu ocBoenuu auctumiuHbl popmupyercst komnereHuus OIIK-2. Yka3annas koMreTeHIus
dbopMupyeTcsi B COOTBETCTBUH CO CIIEAYIOIIMMU ITAITAMU:
— (¢opMHpOBaHME U PAa3BUTHE TEOPETUYECKUX 3HAHHUM, MPEIyCMOTPEHHBIX YKa3aHHOM
KOMIIETEHIMEN (JIEKIIMOHHBIE 3aHSTHSI, CAMOCTOSITENIbHAs paboTa CTYI€HTOB);
— TMpUOOpeTeHHe M pPAa3BUTHE MPAKTHUECKUX YMEHHH, NpPeayCMOTPEHHBIX KOMIIETEHIMEN

(;maGoparopHbIe pabOTHI, cCaMOCTOSTENbHAs Pab0OTa CTY/IEHTOB);

15



— 3aKpCIIJICHHUC

MPEelyCMOTPEHHBIX KOMIETeHIHel (J1abopaTopHble paboThI,

TEOPETUYECKUX

KBaJTM(HUKAIIMOHHAS PaboTa).

C(bOpMI/IpOBaHHOCTB KOMIICTCHIIMU B paMKaX OCBOCHHA HaHHOﬁ JUCHUIIIMHBI OICHUBACTCSA 110

TPEXYPOBHEBOH ILIKAJIE:

3HaHUH, yMEHUH W

MPAKTUYECKUX
IPAKTUKH,

HaBBIKOB,
BBIITYCKHAs

— 0a30BbIil YPOBECHD (OLEHKA «YT0BJIETBOPUTETbHOY) SBISICTCS 00S13aTEIILHBIM ISl BCEX

00y4Jaromuxcs Mo 3aBEPIUICHUH OCBOCHUS TUCIUILIUHBL;

— TIPOABUHYTHIM YPOBEHH (OLIEHKA «XOPOILO0») XapaKTePU3yeTCs MPEBBILICHUEM

MUHHMAJIbHBIX XapaKTEPUCTUK C(HOPMUPOBAHHOCTH KOMIIETEHIIMH 10 3aBEPILICHUH

OCBOCHHUA NUCLUIIIINHBI,

— BBICOKHI YpPOBEHb (0LIEHKA «OTJIMYHO)») XapaKTepH3yeTcsd MaKCUMaIbHO BO3MOKHON

BBIPAXKCHHOCTHIO KOMIICTCHIIMKU U ABJISACTCSA BaXXHBIM KaYCCTBCHHBIM OPUCHTUPOM IJIsA

CaMOCOBCPIICHCTBOBAHMA.

KpnTepml OLCHKH Ka4YeCTBA OCBOCHUA JUCHUILIMHBIIIPUBEICHDBI B IPUJIOKCHUHN 2.

7. MeToauuecKkue MaTepHualJbl, ONPEACIAAIOIINE ITPOHECAYPHI OCHUBAHUS 3HaHHi7[,
yMeHHﬁ, HAaBbIKOB U OIIbITA J€ATECJIBbHOCTHU

Tabnuna 6. Pe3ynbTaThl 0OCBOCHUS yueOHOW AUCIMILTUHBL, TIOJIeKAIINE TPOBEPKE.

PesyabTaThl 00yueHus

OcHoBHbBIE MOKA3aTeJIN OllEeHKH

By oieHOYHOT O

(KoMIneTeHIMH) pe3yJIbTaTOB 00y4YCHHS MaTepHuaJia
Cnoco0eH caMOCTOATENbHO | 3HATH: BrimonHenue u 3amura
IpOBOAUTH — TpUHIUI pabOTHl YCTPONCTBA, 1abopaTopHBIX padoT;
AKCTIEPUMEHTAIIbHBIE — METOJBI U CPEJICTBA MPOBEIcHHS | THIIOBBIC OLICHOYHBIC
HCCIICOOBaHUA u OKCHEPHUMEHTAIBHBIX MaTCpHuaJibl AJId YCTHOT'O
HUCIIONB30BaTh  OCHOBHEBIE WiCCIeI0BaHul, 00paboTKM | | OTpoca (pazoden 5.1.1);
MMPUCMbIL O6pa6OTKI/I n OLICHKH HOrpEIIHOCTHU THUIIOBBIC TCCTOBBIC
MPECTaBICHUS pEe3yJIbTaTOB H3MEPEHUI; 3amanusi(pazoen 5.2.);
MOJIYYEHHBIX JTAaHHBIX. TUIIOBBIE OLICHOYHBIE
(OIIK-2) Marepuaisl K 9K3aMEHY
Koabsl m HamMeHoOBaHHSA (pazoen 6.).
HHINKATOPOB
AOCTHKEHU S YMerb: Brinonnenue u 3amura
KOMIIeTEeHI[UN: —  WCTOTB30BATH cpencTBa | TA0OPATOPHBIX PaboT;
OIIK-2.2. [IpoBoaut M3MepeHHil i KOHTpouis | THIIOBBIC OLCHOYHBIC
BBIOOD HaWJTy4IIero TeXHHYECKOTO COCTOSIHHS | MaTepuaibl A1 yCTHOTO
crocoba MpOBEACHUMN IpHGOPOB 3MeKTpOHHoiT | 01poca (pasden 5.1.1);
AKCTIEPUMEHTAIIbHBIX TEXHUKH; THUTIOBBIE TECTOBBIC
UCCIIE/IOBAaHU. —  paboTaTh ¢ SKCILTyaTALMOHHOH | 331aHuA(paszden 5.2.);
OIIK-2.3. IlpencraBuser JOKyMEHTALMEH o | TUIIOBBIE OLIEHOYHEIE
o0paboTaHHBIE C OIIEHKOU TEXHHYECKOMY 00CTyKUBaHUIO | MATEPHATIBI K OK3aMeHy
MOTPEIIHOCTH  PE3YJIbTaThI IprGOPOB 3IIeKTpoHHOl | (Pa3oen 6.).
AKCIIEPUMEHTAIIbHBIX TEXHUKH.
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HCCJIeIOBaHUM.
Baanern: BrmmmosHeHME 1 3ammTa
— MOHHTOPUHIOM TEXHHUYECKOTO | J1JaDOpATOPHBIX PaboT;
cocrostHus pudopos OT; THIIOBBIE OLICHOYHBIE
— JKCIUTyaTanuen npuOOpoB | MATEpUaJIbl 1JI yCTHOIO

DIIEKTPOHHON TEXHUKHU. omnpoca (pasden 5.1.1);
THUIIOBBIE TECTOBLIE

3aganus(pazoen 5.2.);
THUIIOBBIE OIIEHOYHEIE
MaTepHaJIbl K SK3aMEHY
(pazoen 6.).

8. YueOHo-MeTOAMYeCKOE 0O0ecTIeyeHUe JUCIUIJIMHBI (MOLYJIs1)
OcHoenas numepamypa

1. T'yproB B.A. TBepmoTenbHas NEKTpPOHHKA: ydeOHOe 1ocodue JUisl By30B IO HalpaBJIECHUIO
010700 "®duzuka" u cnenuansHoctu 010701 "duzuka" / B. A. I'yproB. — 2-e u3n., non. —
M.: Texnocdepa, 2008. — 408 c. (14 3K3., ©UMeETCs IEKTPOHHAS BEPCHUS)

2. IlanmumoBa, K.B. ®usuka noaynpoBOAHMKOB: YueOHHK. 4-¢ um3a., crep. — CII6.:
W3narensctBo «Jlanby», 1985. — 400 c.: wi.(umeeTcs 31eKTpOHHAs BEpcus)

3. Tposmn, ILE. TBepnotenbHas snektponuka. M.: TYCVYP, 2006. — 330 c. 9bC «IPRBooks»

/Jlonoanumensvnan numepamypa

4. Illyka A.A. Dnektponuka: ydeOHoe mocobue/ A.A. lllyka; mon penakumeit mpod. A.A
Curoga. — CII6.: BXB-IletepOypr, 2005.- 800 c.

5. HpsxonoB, B.I1. CBepxckopocTHas TBepaoTenbHas 3iekTpoHuka. T. 1: Ilpubopsr oburero
HazHauenus.— M. : JIMK Ilpecc, 2013. — 600 c.

6. IpsxonoB, B.II. CaepxckopocTHass TBepAoTenbHass »snekTpoHuka. T. 2: IlpuGopsl
crienpansHoro HazHauenus.— M. : JIMK Ilpecc, 2013. — 576 c.

7. JlebeneB A.M. dusnka noynpoBOIHUKOBBIX TPHOOPOB. M.: @uzmariut, 2008. - 488 c.

8. O.B. Munoszopos, N.I'. [TankoB. DnexkTponuka. YueOHUK it BY30B 4-€ u3l., crep. - M.: BII.
2008. (OnexrponHblil yueoHuk B 6nbmuorexe KBI'Y, pexum nocryna http://lib.kbsu.ru).

9. A.JL Mapuenko. OCHOBBI 3J€KTPOHUKH, yd. Toc. ais By3oB.u3d. JIMK Ilpecc. 2000. M.A.
Kaoponkos, A.B. Ky3uH. D5eKTpoTexXHUKa 1 MIEKTPOHUKA: y4. Toc. - M.-JI: Akanemus, 2005.
- 49 5K3.

10. H.M. Tyros u ap. IlonymnpoBoaHukoBbie mpubopsl. - M.: DHeproaromuzaar. 1996.

Ilepuoouueckue uzoanus

[lepeuens nepuonnveckux u3gaHuil, nomydaembix Ooudmmorexoir KbI'Y, B KOTOpBIX CTyAEHT
MOXET O3HAaKOMHUTBCS C COBPEMEHHBIMHU JOCTHKEHUSIMA B OOJIACTH BIEKTPOHHKH, MHKPO M
HAHODJIEKTPOHMKHU:

— Owusuka. (PusMka MOIYNPOBOJHUKOBBIX MPOBOJHUKOB U JUAJIEKTPUKOB, KBAaHTOBas

anexkTponnka). M3zectust BY30B.

— DJEeKTpOHHKA.
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http://lib.kbsu.ru/

— ®uzMKa U TEXHUKA TOTYITPOBOJHUKOB.
—  MuKpO37eKTpOHHKA.

— KBanTOBas 351€KTPOHUKA.

— PamuosnexTponuka

— Marepuansl 37€KTPOHHON TEXHUKH.

— ®wuzsuka TBEpAOro Tena

— H3Bectus By30B.

Hnmepnem-pecypcol

http://lib.kbsu.ru/- bubmmorexa KBI'Y.
http://www.garant.ru/ - CripaBouHas mpaBoBasi cuctema «l apanr.

http://www.consultant.ru/ -CripaBounast npaBoBas cuctema «Koncynprantllirocy.
http://www.studmedlib.ru - 9bC «KoHcynbTaHnT cTyIeHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensHsiii mpoekt A.H.Bapruna
http://www.Russianelectronics.ru -moptan «BpeMs 37IeKTpOHUKIY;

http://www.platan.ru — KaTajgor 3JIeKTPOHHBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUACOPOIUKHN IO HAHOTEXHOJIOTHH;

XA kW=

http://nano.fcior.edu.ru — karangor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB JUIS
HAHOWH]TyCTPHH.
10. https://www.sciencedirect.com/ - [TonHoTekcTOBas 0a3a gaHHBIX ScienceDirect.

9. IIporpammHoe o0ecneyeHne COBpeMeHHBbIX HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX
TEeXHOJIOTUH

1. CryneHThl HMEIOT JAOCTYNl K €IUHOMY 0O0pa3oBaTeJbHOMY IOpTaly, TIA€ MOTYT B
OTKPBITOM JIOCTYIE MOJB30BATHCS PECypcamMH yueOHO-METOUUYECKON JTUTEPATYPHI, SIBISIOIIUMUCS
paspabotkamu Benymux BY30B Poccun.

2. JIns pedTHHTOBOTO KOHTPOJISL UCTOIb3YeTCs CUCTEMa KOMIBIOTEPHOTO TECTUPOBAHUS Ha
6a3e mporpammHoro obecrneuenus Moodle.

3. Ilpu BBINONHEHUU JTAOOPATOPHOTO MPAKTHKYyMa CTYIACHTHI B 00S3aTENIbHOM IMOPSIKE
MPOBOAAT OOpabOTKY OSKCIEPUMEHTANBHBIX [aHHBIX C MPUMEHEHHEM MPOTPaMMHBIX Cpej
MicrosoftExell, MathCad.

4. B pamkax obOecrneueHUs] MPUMEHEHUS! KOMIBIOTEPHBIX TEXHOJOTUN B 00pa3oBaTelbHOM
MIPOIIECCe UMEIOTCS CITECIUATM3UPOBAHHBIC KOMITBIOTEPHBIX KJIacCa C COBPEMEHHBIM IPOTPaAaMMHBIM
obecrieueHreM U UMEIOIIUM BbIX0J B IHTepHET.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI

MarepuanbHO-TEXHUYECKYIO 0a3y JUlsl MPOBEACHHS 3aHATHH 10 AUCHUIUIMHE COCTABIISIOT:

—  CHEeUMATM3UPOBAHHAS ayJUTOPHs], NCTIOJIb3yeMast PH NPOBEACHUH 3aHATHH JIEKIIMOHHOTO
tuna Nel36, pacrionoxenHast o azapecy: 360004, Kabapnuno-bankapckas peciyonuika, T.
Hanpumk, yn. YepHsiuesckoro, 175, y4eOHbIIl Kopmyc yHHBepcuTeTa Ned
(OMOD),ycnoBHblii  HOMep — 14,0cHalieHHas: MyJIbTUMEIUIHBIM TMPOEKTOPOM U
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KOMILJIEKTOM almaparypsbl, MO3BOJISIONIEH JEMOHCTPUPOBATh TEKCTOBBIE U IpadHyecKue
MarepHuasbl;

— pabouee MeCTO Mpero1aBaTes;

— paboune mMecTa CTy/IEHTOB;

— MeJoBas J0CKa.

MynpTuMeauiiHas Mpe3eHTalus, COIPOBOXKAAIOIIAs JIEKLHIO, MO3BOJISIET IPENO0IaBaTENI0
aKLEHTUPOBATh BHUMAHUE CTYIEHUYECKON ayTUTOPUU Ha KIIFOUEBBIX BOIPOCAX JICKIUH.

JucuumiuHa obecreueHa:

— TECTOBBIM MaTepuallaMu B 9JIeKTpOHHOU oOyyaromeit cucreme «Moodle»
(OTKpBITHINE YHUBEPCUTET);

—  KHWXHBIM (DOHIOM OMOIHMOTEKH;

— 3JIEKTPOHHBIMU BEPCUSAMH JICKIUH U y4eOHUKOB.

JIaGopatopHbie 3aHATHS MPOBOIATCS B jaboparopuu Nel36 «BakyymHas u TBepIOTEIbHAS
JNIEKTPOHUKAY», pacholiokeHHON 1o aapecy: 360004, Kabapmuno-bankapckas pecnyOnuka, T.
Hanbuuk, yn. YUepnsimeBckoro, 175, yudeOHbI kopryc yHuBepcurera Ned (OMD), ycioBHBII
HOMeD -14, ocHaleHHOM He00X0AUMBIM 000PYIOBAHUEM:

— M3MEpUTEIbHbIE NpUOOpPHl U 00OpYJOBaHHME IO MCCIEJOBAHUIO CTAaTHMYECKHX,
JMHAMUYECKUX M YaCTOTHBIX MapaMeTPOB U XapaKTEPUCTUK JHOOB, TPAH3UCTOPOB
(OUIOJIAPHBIX U MOJIEBBIX ) U TUPUCTOPOB (IUOJHBIX U TPUOJHBIX);

—  U3MEpUTEIIh XapaKTEPUCTUK MOTYIIPOBOJHUKOBBIX TpUOOpoB JI12-56;

— CTeHJ AJI u3MepeHus napameTpoB U xapaktepuctuk JIIIIO-2;

—  IMQPOBbIE BOJIBTMETPHI, aMIIEPMETPBI, MOCTHI ITOCTOSHHOIO M NEPEMEHHOIO TOKa,
reHepaTopsl, OCLMIIIOrpadbl, ICTOUHUKU MUTAHUS, MYJIbTUMETPBI U JAP.

CryneHTsl UMEIOT nocTyn uepe3 WHTepHET nocTynm K 3JIEKTpPOHHOM oOyuaroleil cucreme
«Moodle» (OTKpbITBIH YHHBEPCHUTET), KOTOpas IO3BOJIAET pa3MeIlaTh 3JIEKTPOHHbIE y4deOHbIE
Kypchl B CBOOOJIHOM JIOCTYIIE JIsl CTYJIEHTOB YHUBEPCUTETA.

IIpu npoBeneHnN 3aHATUH JIEKIIMOHHOTO THIA, CECMUHAPCKUX 3aHATHH UCIIOJIB3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 00eCneUeHUeuce0000H0 PaACRPOCIMPAHAEMbIE RPOZPAMMDL:

— MicrosoftOffice muuensus: Jorosop Nel35 or 22.05.2018, goroBop Ne 15-21100 ot
20.09.2017, ceptuduxar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noroBop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, nmoroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, nmorosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009,
ceptudukat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

— apxuBatop 7z, AdobeAcrobatReader muiieH3us: mpemocTaBiseTcs OSCIIATHO HA YCIOBUAX
o azapecy https://www.adobe.com/ru/legal/terms.html;

— MozillaFirefox muuensus: GPL/LGPL/MPL, GoogleChrome nuieH3usi: npeaocTapisieTcs
OecrlaTHO Ha YCIIOBHAX JIMIIEH3MOHHBIX COTJIAICHWH HAa MPOTpaMMHOE OOecredyeHHe C
OTKPBITHIM MCXO/IHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

21.]'[5[ CTYACHTOB C OTpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbEA CO3JAaHbI CIICHUAIIBHBIC YCIIOBUSA
AJId TOJTYYCHUS 06pa3013aH1/151. CHeLII/IaJ'II/BI/IpOBaHHOC NOMCHICHUC IS MHBAJIMAOB PACIIOJIOKEHO 110
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anpecy: 360004, Kabapmuno-bankapckas pecryonuka, r. Hanpunk, yin. UepnbimeBckoro, 173, TiaBHBIN
y4eOHBII KOpITyc YyHUBepcHUTeTa, aynuropus Nel4S5.

B menax nocTymHOCTH MOJIy4eHHs BBICIIErO O0Opa30BaHMs MO 0Opa3oBaTEIbHBIM Iporpammam
MHBAJIMJaMU U JIMUAMM C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH  3/10POBbsSl  YHMBEPCUTETOM
obecrieunBaeTcs:

— aJbTEepHATHBHOW BepcHel opUIAIbHOTO caiiTta B ceTu «HTepHeT» i cnaboBUISMIINX;

— TPHUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIET0 00yJaromeMycss HEOOX0IUMYIO ITOMOIIIb;

— i WHBAIWJAOB W JMI] C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0pPOBbS IO CIyXy —
nyOnupoBaHWEe BCIYX CHPAaBOYHOW HMHGPOpPMAIMM O PACIHUCAHUU YUEOHBIX 3aHATUH;
o0ecrieyeHne HaUIeKAIMMHU 3BYKOBBIMU CPEJICTBAMHU BOCIIPOU3BEICHUS HH(POPMALINY;

JUIsl MHBAJUAOB U JIMI[ C OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 370POBbSl, MMEIOLIUX HapYIICHUS
OTIOPHO-JIBUTATEIILHOTO aIllapaTa, CO3JaHbl MaTePHATbHO-TEXHUYECKUE YCIOBUS 00ECIICUNBAIOLIIE
BO3MOXXHOCTh O€CIPEMsITCTBEHHOIO JOCTyNa OOyYaroIIuxcsi B ydeOHbIE TOMEUICHHUS, OOBEKTY
NUTAHUS, TyaJeTHbIE W JAPYrHe TOMEIIEHUS YHMBEPCHTETa, a TaKkKe NMpeObIBaHUS B yKa3aHHBIX
MOMEIIEHUAX (HATMYUE PACIIUPEHHBIX IBEPHBIX MPOEMOB, TOPYUYHEH U IPYTUX MPUCIIOCOOTICHHUI).
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Mpuiaoxenne 1

JIner u3MeHeHuii (1onoTHeHNii)B padoyeli mporpaMmme JMCIUILIMHBI (MOAYJISA)
«JIEKTPOHHMKA» 110 HANIPABJICHHIO NIOATOTOBKH
11.03.01 Paguorexnuka HanpasBjaeHHOCTH (Mpo¢dub) MHTerpupoBaHHbIE CHCTEMbI
O0esonmacHocTd HA 20 —20 yuyeOHBII roja

Ne ni/m JuiemeHT (myHkT) PII/{ Ilepeyenb BHOCUMBIX | [IpuMeyanue
H3MEHEeHHUil

Obcyaicoena u pekomenoo8ana Ha 3ace0anuu Kageopul
JICKTPOHUKHU M HMH()OPMAIMOHHBIX TEXHOJIOTHH,
MPOTOKOI Ne 0T « » 20 T

3aBenyrommii kageapou / P.III. Temes /
MOJIIHUCH pacmmdpoBKa MOANMKUCH  J1aTa
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KpnTeplm OI€HKH Ka4deCTBa OCBOCHHUSA NUCIHMUIIJIMHBbI

IIpunoxenne 2

Kon KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUS PE3YJIbTATA OBYUEHUSA
KOMHIETEHIL IIIxana Mo TPaANIMOHHON NATHGANILHOI CHCTeMe
un PE3YJIBTAT B > I >
OBYYEHUS | 430BBIH yPOBEHD POABHHYTIBIN | B, cokmii ypoBenn
S — e/IONyC | HeyAOBJIETBOPUTE] | YAOBJIeTBOPUTEIbH YPOBEHb oTmuH0/ 1. 32T
(Moy.1i0) K bHO o/mud.3auer xopoumo/aud.3auer
I xaja no 0a/11bHO-PEI THHIOBOI cHcTeMe
0-35 36 — 60 61— 80 81-90 91 -100
OIIK-2 3namov HJ[-1onk-- | He 3HaeT | OTCYTCTBME 3HAHUM | HEMOJIHBIC 3HAHMS O: | B LIEJIOM YCIELIHBIE | OJHOCTBIO
CriocobeH 2: o: - MpUHLUINE PabOTHI | 3HAHUS O: c(hopMHUPOBaHHBIE
camocTosTe | - TPHHIMI PabOTHI - TpuHIOHIE pabOTHI | YCTPOMCTBA; - TpUHIHUNE pabOTHI | 3HAHUS O:
TBHO YCTPOWCTBA; YCTPOMCTBA, - METOAAaX W | YCTPOWCTBA,; - NpUHLMIE PaOOTHI
mposomuTs | - METOJbl U - METOJIaX U | CpeAcTBax - METOJaX U | yCTpOMCTBa;
JACTIpHMEH CpeacTBa CpeIcTBax IIPOBEICHUS CpelcTBax - METOJaX U
IIPOBEJICHUS IIPOBECHUS 9KCIIEPUMEHTAJIBHBIX | IPOBEACHUS CpeacTBax
TaJIbHBIC JKCIIEPUMEHTAIbH DKCIIEPUMEHTAIBHBIX | UCCIIEIOBaHUIA, DKCIEPUMEHTAJIbHBIX | IPOBEACHUS
MCCACHOBAH | 11x  pecnenoBaHmid, WCCIIeIOBAHHIA, 00pabOTKH U OICHKH | MCCIIEI0BaHHUH, IKCIIEPUMEHTAIBHBIX
ni 1 | 06paboTku U 00pabOTKU U OLIEHKU | MOTPELIHOCTH 00pabOTKM U OLIEHKU | UCCIIEOBAHUIH,
HCIIOJIB30BA | OLIEHKHU MOTPEITHOCTH pe3yabTaToOB MOrPEITHOCTH 00pabOTKU U OLIEHKU
Thb MOTPELIHOCTH pE3yJIBTaTOB U3MEpPEHUH. pE3yJIBTaTOB HOTPEIIHOCTH
OCHOBHBIE pE3yJIBTAaTOB U3MEpEHUN. U3MEpEHUN. pE3yJIbTaTOB
TIPHEMBI H3MCPCHHUI; M3MEPEHUIA.
o0paboTku
" Ymemov H/I-20nk- He OTCYTCTBHE WIIW | HEJOCTATOYHOE B I1IEJIOM YCIICIIHOE | MOJHOCTHIO
npecTaBe 2: yMEET | YaCTMYHOE YMEHHE: | YMEHHE:- YMEHHE: c(hOopMUPOBaHHOE
S - HCIOJIb30BaTh - HCTIONB30BATH | HCIIOJB30BATH |- HCTIONB30BATD | YMEHHE: -
I —— cpencrsa CPEIICTBA U3MEPEHUH | CPEJICTBA U3MEPEHUN | CPECTBA U3MEPEHUN | UCIIOIB30BATh 5
U3MepeHuit JUISE JUISE KOHTPOJIS | JUIst KOHTPOJIS | JUIst KOHTPOJISI | CPEACTBA U3MEPEHUI
X AGHHBIX. |y oprpons TEXHUYECKOTO TEXHUYECKOTO TEXHUYECKOTO JUIs KOHTPOJIS
(OIIK-2) TEXHUYECKOTO COCTOSTHUS COCTOSIHUSI COCTOSTHUS TEXHUYECKOTO
Koz " | cocrosHus npuOopoB prudopoB npudopoB COCTOSIHMS
HAaHMEeHOBa | mpubOpoB AIEKTPOHHON 3JEKTPOHHOU AIEKTPOHHON prudopoB
HUAUHIMKA | DJICKTPOHHOM TEXHUKH; TEXHUKH; TEXHMKU; NEKTPOHHOU




Koxa
KOMIIETEeHIY
1701

TOPOB
JOCTHKEHH
1
KOMIIETEHII
HH
OIIK-2.2.
IIpoBogut
BBIOOD
HauJy4dier
o cmocoba
MIPOBEICHU I
AKCIIEPUMEH
TadbHBIX
HCCIICA0BaH
5051
OIIK-2.3.
[Ipencrasis
eT
oOpaboTaHH
BIE c
OLIEHKOM
MOTPEITHOCT
H
pe3yIbTaThI
AKCIIEPUMEH
TadbHBIX

KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUS PE3YJIBTATA OBYUEHUSA

IIkaja mo TpaguMOHHON NATHOAUIBHON cHCTEMe

PE3YJBTAT = =
OBYUEHMSI ba3oBblii ypoBeHb IpoaBuHyTHIH Bhicokmii ypoBeHb
HeI0IyC | HEeyJAOBJIETBOPHUTE] | YAOBJIECTBOPUTEIbH YPOBEHb
10 AUCHUILIMHE OTJMYHO/IM(.3aueT
(Monyi0) K bHO o/mud.3a4er )U(opomolmuub.?»aqu
HIkana no 6a/JIbHO-PETHHIOBOI cUCTEeMe
0-35 36 — 60 61 -80 81-90 91 - 100
TEXHUKU; - paboraTh cl- paboTatb c|- paboraTh C | TEXHUKH;
- paboratb c AKCIUTYaTallMOHHOM | AKCIUTyaTallMOHHOM | SKCIUTyaTal[MOHHOM | - paboTaTh c
AKCIUTyaTallMOHHOM JIOKYMEHTAllUEe II0 | TOKYMEHTAUMUEeW 110 | JOKYMEHTAUUEeW II0 | SKCITyaTalMOHHOU
JOKYMEHTAlUEH 10 TEXHUYECKOMY TEXHUYECKOMY TEXHUYECKOMY JOKyMEHTaluen 110
TEXHUYECKOMY 00CITyKUBaHUIO 00CITyKUBaHUIO 00CITyKUBaHUIO TEXHUYECKOMY
00CITyKUBaHUIO puoOpoOB puOOpOB puOOpPOB 00CITyKUBAHUIO
pudopoB AIIEKTPOHHOM 3JE€KTPOHHOU AIIEKTPOHHOM npuOopoB
3JEKTPOHHOU TEXHUKHU. TEXHUKU. TEXHUKHU. 3JIEKTPOHHOM
TEXHUKH. TEXHUKHU.
Bnaoemo HJI- He OTCYTCTBHE HABBIKOB | HEJIOCTATOYHOE HaJW4ue  HABBIKOB | YCICIIHOE
3onk-2: BJIaACCT | BJIAICHUA: BJIaJICHUC! BJIaJICHUS: - BJIaJICHUE:!
- MOHUTOPHHIOM . MOHHUTOPHHIOM | - MOHUTOPHHIOM | MOHUTOPUHIOM - MOHUTOPHHTOM
TEXHUYECKOT'O TEXHUIECKOro TEXHUIECKOrOo TEXHUYECKOT'O TEXHUYECKOT'O
COCTOSIHUS COCTOAHUA COCTOAHNUA COCTOSIHUS COCTOSIHUSL
npu6opos IT; npubopos OT; npubopos OT; npu6opos IT; npu6opos IT;
- JKCIUTyaTanueit - OKCIUIyaTalWeW | -  OKCIUIYaTallUed | - skcruTyaTanueif | - SKCIUTyaTarueit
prudopoB npubopos npu6opos npubopoB npruOopoB
BJIEKTPOHHOU DIIEKTPOHHOI JICKTPOHHOM AIEKTPOHHOU 3JIEKTPOHHOU
TEXHUKHU. TCXHUKU. TCXHUKH. TEXHUKH. TEXHUKHU.
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KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUS PE3YJIBTATA OBYUEHUSA

IIkaja mo TpaguMOHHON NATHOAUIBHON cHCTEMe

ba3oBblii ypoBeHb IpoaBuHyTHIH .
HeJOIyC | HeylO0BJIeTBOPHUTEJ | YAOBJETBOPUTEIbH YPOBEHb Bhicokuit yposens
OTJMYHO/IM(.3aueT
K bHO o/mud.3a4er xopomo/aug.3aver
Il xaja no 6a/11bHO-PEITHHIOBOI cHCTEeMe
0-35 36 — 60 61 -80 81-90 91 - 100
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