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1. Ilesb u 3a1a4u OCBOCHUSIAMCUMILIUHBI (MOTYJIs1)

Heaboaucuuninnbl siBIsIeTCs:

— TOATOTOBKA BBIIMYCKHHKA, BIAJACIONIET0 (PM3NYECKUMH OCHOBAMH W HPUHIHIAMHA
IeWCTBHS MPUOOPOB BaKyyMHOM AJICKTPOHUKH U TIOJTYTIPOBOTHUKOBBIX MTPUOOPOB;

— 00yYeHHe TEOPEeTUYECKHM OCHOBAM M METOAaM 3KCIIEPUMEHTAIBFHOTO HCCIEeIOBAHMUS
napamMeTpoB M XapaKTEPUCTHK TMPHOOPOB, CXEM, YCTPOHCTB U YCTaHOBOK
AJIEKTPOHUKH PA3IMYHOr0 (PYHKIIMOHATIBHOTO HA3HAYCHHS. U UX TIPUMEHEHHUIO.

OcHOBHBIE 321241 AUCUUIINHBI:

— UW3y4YCHHE OCHOBHBIX THIIOB ITOJyITIPOBOJHUKOBBIX TPUOOPOB M MPUOOPOB BaKyyMHOMH
AJIEKTPOHUKU U (PU3UYECKUX MPOLECCOB, 00ECIICUNBAIOLINX X paboTY;

— OBJIAJICHHE METOJAaMH HCCIICOBAHUS IOJYIPOBOJHUKOBEIX MPUOOPOB U MPUOOPOB
BaKyyMHOM 3JIEKTPOHUKHY;

— TOpUOOpETeHHE HABBIKOB IPAKTHYECKOTO IPUMEHEHHs TIONYYCHHBIX 3HAHHI,
CIIOCOOHOCTEM JIIs1 CAMOCTOATEIBHON PaOOTHI.

N3y4eHne qUCIUIIMHBI HAIIPaBJIEHO HA MOATOTOBKY CHEIMAIMCTOB, CIIOCOOHBIX pelIaTh
po0JIeMbl, BOZHUKAIOIINE IPU SKCIUTyaTallMK U3/IeNUi 3JIeKTPOHHOM TEXHUKHU C yU4eTOM O0JIacTH,
THUIIOB U 33/1a4 TPO(ECCHOHATFHON IEATEIIEHOCTH B COOTBETCTBHHU C NMPO(HECCHOHATEHBIMU
CTaHapTaMH:

— 06.005 «Coeumanuct 1O SKCIUIyaTallud pPaJMOdJIEKTPOHHBIX CPEACTB  (MHXKEHEp-
AJIEKTPOHHUK)», YTBEP)KIACHHBIM MPUKa3oM MUHUCTEPCTBA TPyAa U COILMATBHON 3allUThI
Poccuiickoit @enepanyu ot 31 urons 2019 roga N 5401 (3apeructpupoBan B Muntocte PO
28 aBrycta 2019 rona, peructpannonusiii N 55756).

— 0.058 «HMuxeHep - TEXHOJOI IO NPOU3BOACTBY H3AEIMH MHKPOIEKTPOHUKUY,
YTBEPKACHHBIA IIPUKAa30M MMUHHUCTEpCTBA TpyAa M COLMAIbHOM 3ammTel Poccuiickon
®eneparnun ot 03.07.2019 1. Ne 4801 (3apeructpupoBan Munroctom Poccum 29.07.2019 .
Ne 55439).

2. Mecto mucuumiuabi(Moays) B ctpykrype OIIOII BO

JlucuuiuinHa BKJIIOYEHA B 0a30BYIO0 4acTh O0S3aTENIbHBIX JUCLUILIMHY4YE€OHOIO IUIaHa IO
HanpasieHuio noaroroBku BO 11.03.01Paguorexnuka npoduiab: «HTErpupoOBaHHBIE CHCTEMBI
0e30macHOCTI.

[Tpu ocBOCHMM AUCUIUTUTMHBI O0YYAIOIIUICS CMOKET YaCTHYHO TPOIEMOHCTPUPOBATH
cienyromue 0600meHHbIe TpyaoBbie GyHKIHH (OTd):

— Dkcmulyatanusi  paaModJIeKTPOHHOIT anmapatypbl  (IpodecCHOHANBbHBIN  CTaHIApT
06.005«Cnenanuct 1O  AKCIUTyaTallMM  PAIUOdJIEKTPOHHBIX  CPEACTB  (MHXKEHEp-
ANEKTPOHUK)», k01 B, ypoBeHb kBanudpukanuu -5);

— Pa3paborka eIMHUYHBIX TEXHOJOTHYECKMX IMPOLECCOB MW PEKOMEHAAUMid 10
YCTPAHEHHUIO " NpeaynpexIeHUI0 Opaka B NPOU3BOACTBE H3eJIni
MHKpPO3JeKTpoHnku(rpopeccuoHanbublii  ctannapt 40.058 «MmxeHep - TEXHOJIOT IO
MIPOU3BOACTBY M3CIHI MUKPOIJIEKTPOHUKN», KOA B, ypoBeHb kBaspuKkammu -6).
W3ydeHnue AUCIUIUIMHBI «DJIEKTPOHUKA» Oa3upyercss Ha CIEYIOUINX, PaHee H3yYaeMbIX,

mucuuiuinHax: «MareMmatuka», «Marepuanbl B KOMIIOHEHTBI DJIEKTPOHHBIX CPEICTBY», «OCHOBBI
TEOPUHU LICTIEID.



3HaHus, TOJTYYCHHBIC 10 OCBOSHHIO AUCIUTUINHBI, HEOOXOIUMBI TIPH U3yUCHUH TUCIIHILINH:
«Pannosnexkrponuka», «PagMOTEXHUYECKHME LENU U CHTHAIBD, «CXEMOTEXHHMKA aHaJIOrOBBIX
AIIEKTPOHHBIX YCTPOHCTBY», «OCHOBBI NOJYNPOBOJHUKOBOM CXEMOTEXHUKU»H JIp., a TaKXKe IpH
BBINOJIHEHUH OaKallaBpCKOM BBITYCKHOM KBaJIM(UKAIIMOHHON pabOTHI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHHS JUCHUIIHHBI (MOIYJIA)

[Ipomecc u3yveHns TUCIUIUIMHBI HAMPaBJICH HAa (hopMHupoBaHUE 001IeNPOdecCHOHATBLHOI
kommnetennuu (OIIK-2):
— Crnoco0eH caMOCTOSITETFHO MPOBOJUTH SKCTIEPUMEHTAIBHBIC HCCIIEA0BAHUS U UCTIOIB30BATh
OCHOBHBIC ITPUEMBI 00PaOOTKHU U MPEACTABICHHUS TIOTYyUYECHHBIX JTAHHBIX.
Koabl 1 HauMeHOBaHUSI HHAMKATOPOB JOCTUKEHUS] KOMIIETEHIIUM:

B pesynbrare n3yueHus: AMCUUIIINHBI « JIIEKTPOHHUKA» CTYJIEHT JIOJIKEH:

OIIK-b.2.2 - CiocoGeH mpoBOIUTH BEIOOP HAMITYUIIETO CIIOC00a MPOBEICHUN
9KCTIEPUMEHTAIBHBIX UCCIIEIOBAHUM.

OIIK-b.2.3 - CnocobeH npencTaBisiTh 00pabOTaHHbIE C OLIEHKOW MOTPEIIHOCTH PE3YJIbTATHI
9KCTIEPUMEHTAIBHBIX UCCIIEIOBAHUM.

3HaTh:
— TPUHIUI pabOTHI YCTPOMCTBA;
— METOJBI M CPEJCTBA MPOBECHUS IKCIIEPUMEHTAIIBHBIX UCCIIeI0BaHUI, 00paOOTKH U OLEHKU
MOTPEIIHOCTH PE3yIbTATOB U3MEPEHUI;
YMmernb:
— HCHOJb30BaTh CPEICTBA M3MEPEHUH AJIi KOHTPOJS TEXHUYECKOTO COCTOSIHHMSI MPUOOPOB
3JIEKTPOHHOU TEXHHKU;
— paboTaTth C OSKCIUTyaTallAOHHOW JOKYMEHTAIlUeH IO TEXHUYECKOMY OOCIyKUBaHUIO
prOOPOB AIEKTPOHHON TEXHUKH.
Baangers:
— MOHUTOPUHIOM TEXHUYECKOTO COCTOSIHUS ITpruOopoB O T;
— JKCIUTyaTanued mpudopoB JIEKTPOHHON TEXHUKH.

4. CopepxaHue H CTPYKTYpa JUCHHUILINHBI (MOLYJIs1)
B Tabmunie 1 mpuBoaMTCS OMHMCaHWE COACPIKAHUS TUCIUIUIMHBI, CTPYKTYPUPOBAHHOE II0

paszenam, ¢ yKazaHHEeM IO KaXIOMy pa3zaeny (OopMbl TEKYIIEro KOHTPOJIS: 3aliuTa JabopaTOpHOI
pa6otsr (JIP), xommokBuywm (K), Tectuposanue (T).

Tabnuna 1
HanmenoBanue Conep:xanue pasiesna Kon dopma
pa3jiena KOHTPOJIUPYEMO | TeKyller
¥ KOMIIEeTEeHIIUHU 0
(K ee yacTH) | KOHTPOJI
|
1 | Tema 1. Knaccudukanus n HazHaderust marepuasioB | OIK-2 JP,K, T
OnexmponHo — 3JIEKTPOHHOMU TEXHUKH. OcHoBHbIE




ObIPOUHbLU
nepexoo.

CBOMCTBA MIOJIYITPOBOTHHUKOB.
[IpoBoaumocTs
MOJIYTIPOBOTHUKOB.OOpa30BaHUEIICKTPOHH
0 — JIBIPOYHOT0 Mepexoia. JHepreTuIecKue
IyarpaMMbl p — n [epexoa B paBHOBECUU
U npu CMEILEHHSIX. Beicota
NOTEHUUANbHOIO Oaphepa M KOHTAKTHAast
pasHOCTh MOTEHIMAaNoB. J[uomHas Teopus
BAX. PeanbHas BAX p —
nnepexon.Jluddysnonnas TEOpHusl.
OHepreruyeckass adarpaMmMa p — 1 — n
nepexojga B paBHOBeCHMH. TOK 1O
mudy3nOHHONW Teopuu depes p — 1 — n
nepexoa. Emxocts nuona. bapwbepHas u
T Py3HOHHAS EeMKOCTh M UX 3aBUCHMOCTH
ot HanpspkeHus. [Ipoboit p — n mepexona.
TynHenbHbld  TpoOON.  TemmepaTypHas
3aBUCUMOCTh IPOOMBHOTO  HAIPSIKEHUS.
TemutoBoit TPOOOH. TemnepatypHas
3aBUCUMOCTh IPOOMBHOIO  HAIPSIKEHUSL.
JlaBuHHBINA TIpoOO#. CBs3p KO3 duImeHTa
JABUHHOTO pa3sMHOXKEHUs c
k03 punmeHTOM yAapHbIN
noHuzanuu. TemnepaTypHas  3aBHCHUMOCTb
POOUBHOTO HanpsikeHus. TeroBon
npo6oil. TemnepaTypHas  3aBHCHMOCTb
IPOOMBHOTO HAIPSKEHHUS.

Tema 2.
Koumaxm
memasna ¢
NOJYNPOBOOHUKOM

DHEpPreTUYecKue JuUarpaMmMbl  KOHTaKTa
MeTalI - TNOoMynpoBoaHUK. OOeaHEHHbIE
(3amopHbIE) " obOorarieHHbIe
(anTu3amopueie  ciow). Pacmpenenenue
00BEMHOT0 3apsjia U SIEKTPUIECKOTO OIS
B IEpeXoJe METAl — MOJyIPOBOJHUK.
[[IuprHa 00BEACHHOTO CJIOS B PAaBHOBECUU
u npu cmemenusx. BAX auomoB ¢
koHTakToM HHloTTKN. OMHUYECKHUH KOHTAKT.

OIIK-2

JP, K, T

Tema 3.
bunonsapnwiii

MPAH3UCTNOP
(BT).

bunonspubiii  Tpansuctop.  Crpykrypa.
Pexxumpl  pabotbl. Cxembl BKIJIIOUEHHS.
[punmun pa6otrer BT. KoaddunumeHts
YCHJICHHS ~ TIPH  Pa3IMYHBIX  CXeMax
BKJIIIO4YeHus. CTaTHuecKue mnapaMmeTpsl npu
pa3nuuHBIX ~ pexxumax — paboter  BT.
CraTHueckue XapaKTepUCTHKH B CXEMax ¢
Ob u O9. IIpo6oii Tpan3ucTopa.

OIIK-2

JP, K, T

Tema 4.
Tupucmopel.

Tupucropsl. Crpykrypa JUOJTHOTO
tupucropa (quHucropa). [Ipunuun padboTsl.
BAX aunucropa.

OIIK-2

JP, K, T




TpuoansIit THUPUCTOP (TpuHHCTOD).
[Ipunuun peiictBusi. BAX TpunHuctopa B
3aKPBITOM COCTOSIHMM.

Tema 5.
Ilonesvie

MPAH3UCTNOPDL.

IToneBo#t TpaH3UCTOP C YIPABIAIOIIUM P —
n mnepexonoMm. CTpyKTypa ¥ IpPHHIUI
paboTbl. CTaTHYeCKUE XapaKTEPUCTHKH M
MaJIOCUTHAJIbHBIE MapaMeTpel. YacTOTHBIE
xapakrepuctuku. M/III - Tpansucrop ¢
WHAYLUPOBAHHBIM KaHaloM. CTpyKTypa.
[TpuHumn paloThI. Cratuueckue
xapakrepuctuku. MJIII — TpaH3uctop c
BCTPOEHHBIM KAaHAJIOM. Crpykrypa.
[TprHIHD paboTHL. Cratuueckue
xapakrepuctuku.[Ipubopel ¢  3apsaoBoii
cBsa3pt0. Ctpykrypa. IlpuHuumm nencTBuUs.
XapakTEepUCTUKH U TaPAMETPBI.

OIIK-2

JP, K, T

Tema 6.
Ilpubopol na

ocHo8e 00beMHbIX

aghpexmos.

Tynuenbubid auon. I[lpuHiun aenrcTBuUA.
3onnble auarpamMmmbl BAX. DkBuBaneHTHas
cxeMa TJI. OcHOBHBIE  MapameTphI.
OO0pareHHbIH JTUOI. JlaBuHHO —
MPOJIETHBIM  TUOA. YCIOBUS TOSBJICHUSA
OTPHULIATEIILHOTO JTUHAMHYECKOTO
COMPOTUBIIEHUA W  ero  (usndyeckuid
cMbICI.CTpYKTYypa Y NPUHLIMN JEHCTBUSA
JIAIL. JlaBUHHO — MPOJETHBIA PEKUM.
Pexxum ¢ 3axBaueHHOU mnazMoil. Dddext
l'anHa. MeX10TMHHBINA nepexon
snexktpoHoB u OJIC. Ilpunumn nenctBus
quona ["anna. IIponeTHsli pexum.

OIIK-2

JP, K, T

Tema 7.
Baxyymmuas

INIEKMPOHUKA.

IIpubopul u
ycmpotiicmea
BAKYYMHOU

INIEKMPOHUKU.

TepmodnekTpoHHas OMHUCCUS.
DOTORIEKTPpOHHAA dBMHUCCUs. BropuuHas
NIEKTpOHHAsE  Amuccus. KuHernueckas
WOHHO-DJIEKTPOHHASL OMHCCHA. OMHUCCHS
rOpsSYMX DJIEKTPOHOB. K303JEKTPOHHAs
OMHUCCHUS.  ABTOZJIEKTPOHHAs  DMHCCHS.
OneKTpoHHas IyIlKa. JBr>xeHue
JJIEKTpOHA B OJHOPOJHBIX  IOJISIX.
OpHOopogHOE MarHuTHOE mose. J[BukeHue
JNEKTpOHA B CKPEIICHHBIX  IOJIX.
DnexTpocraTudecKast OTKJIOHSIOIIAs
cucTemMa.  YIpaBlieHHE C  MOMOIIbIO
JJIEKTPOHHOM  ONTUKHU. YTPABICHHUE C
MIOMOUIBIO MarHMTHON OITHKH.
Knaccudpukanus npubopoB BakyyMHOMH
JNEKTPOHUKU.  ODJIEKTPOHHBIE  JIAMIIBL.
Onextponnsle gamnbsl CBY. [Tpubops! Thna
«curHan-ceet». Ilpubop Tuma «cBer-
curHaiy. [Ipubopsl ¢ HaKOIIEHUEM 3apsja.

OIIK-2

JP, K, T




[IpuGopsr  0e3  HakomieHUs  3apsja.
[TpuGopst THIA «CHUTHAJI-CUTHAID).
[Ipubopsl Tuma «cBer-cBeT». BakyymHble
(OTO371EMEHTBHI. @DOTO3IEKTPOHHBIE
YMHOKUTEJIH.

Cmpykmypa oucuyunaunvt (Mooyns)

Ta6mmia 2.0061ast TpyA0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aUeTHBIX enquHuIlbl (144 vaca).

Buna padorsl TpynoeMKocThb, 4achl
5 cemecTp Bcero

Oo0mast Tpy10eMKOCTh (B 4acax) 144 144
KonTakTHas padora (B yacax): 68 68
Jlexyuu (JI) 34 34
Jlabopamopnwvie pabomot (JIP) 34 34
CamocrosiTesbHas padora (B 4acax), B 49 49
TOM 4YHcJie KOHTaKTHasi padoTa:
Kypcosoii mpoexkrt (KIT) HE TMPEyCMOTPEHBI HE TPEyCMOTPEHBI
Kypcosas pa6ora (KP)
CaMocToATEIbHOE N3YUYECHUE PA3/EIOB 49 49
IloaroroBka u NpoXo:KIEeHUE 27 27

MPOMEKYTOYHOM aTTeCTAMHU

Buja npoMexyTOYHOM aTTeCTAlMU JK3aMeH

Taomumua 3. JIeKIIMOHHbBIE 3aHATHS

Ne i/t

Tema

DJEKTPOHHO — JIBIPOYHBIN MEPEXO/L.

KoHTakT MeTaia ¢ moJrympoBOTHUKOM.

bunonsipusiii Tpanzuctop (BT).

Tupucropsl.

[ToneBble TPaH3UCTOPHI.

[Tpubopsl Ha ocHOBE 00BbEMHBIX 3P (HEKTOB.

A R Rl Rl Il

BakyymHas anektponuka. [Ipubopsl ¥ ycTpoicTBa BAKYYMHOM 3J€KTPOHUKH.

Tabnuna 4. JlabopaTopHbIe pabOTHI

Ne i/

HanmenoBaHue 1a00paTOPHBIX padoT

N3yuenne pusnueckux nporeccoB, IPOUCXOASIINUX B CTPYKTYPE C p-N IEPEXOIOM.

DneKTpUUECKHE CBOMCTBA 3JIEKTPOHHO-ABIPOUYHBIX IIEPEXOI0B.

I/ICCJ'ICILOBaHI/Ie HMMITYJIbCUBHBIX XapPAKTCPUCTUK JUOOO0B.

I/ICCJ'ICZIOBaHI/Ie TYHHCJIbHBIX JHUOOOB.

HccnenoBanue CTaTUCTUUECKUX MapaMEeTpOB MAJIOMOIIHBIX TPAH3UCTOPOB U JHOOB.

UccaenoBanue yacToTHBIX cBOMCTB BT.

V3ydeHue cTaTUCTUYECKUX XapaKTEPUCTHK OUTIOISIPHOTO TPAH3UCTOPA.

HccnenoBanue noieBblX TPAaH3UCTOPOB.

AR e I Rl Pl Rl Il o

HccrnenoBanue XxapakTepUCTHK MOJIYTIPOBOAHUKOBBIX MPHUOOPOB Ha ycTaHOBKE JI2-56.

_
S

N3yyeHne cTaTUCTUYECKUX XapaKTEPUCTUK YIPABISiEMbIX THPUCTOPOB THUIIA P-N-p-N.




Tabnuna 5. CamocTOsITENIbHOE HU3YUYEHHE Pa3IesIOB JUCIUIIINHBI

Ne n/m Bonpochl, BBIHOCHMbIE HA CAMOCTOSITEIbHOE H3YUYeHHe

l.

MeToab! popMHUPOBaHUS M KJIaCCU(DUKALIUS JIEKTPOHHO-IBIPOYHBIX MEPEXO0B.

Omuueckuii nepexo Ha KOHTAKTE MOIYNPOBOIHUKOB C OAHUM TUIIOM
3JIEKTPONPOBOAHOCTH.

3. TexHo0rHs M3roTOBJICHHSI U KOHCTPYKLUSI OUNOJISIPHBIX TPAH3HCTOPOB.
4. KoHCTpyKIIHsI M TEXHOJIOTHSI U3rOTOBJICHUSI THPUCTOPOB.
3. Pa3HoBuIHOCTH TPUOOPOB C 3apsIIOBOM CBS3BIO.

5. OneHo4HbIe MaTEPHAJIBI VI TEKYLIEIr0 M Py0eKHOro KOHTPOJISl yCIIeBaeMOCTH
U NPOMEKYTOYHOI aTTecTAlNU
5.1.KonsiokBuym

B cemectpe npoBoasTCs 3 KOJIIOKBUYMa, KOTOPbIE OLIEHUBAIOTCS 110 8 OaJIJIOB KaXKIbIi.

Nk W=
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10.

11.
12.
13.
14.

15.
16.

—

5.1.1 Bonpocul, évitnocumble Ha KoanoKeuym(xonmponupyemas komnemernyus OIIK-2)
Ilepewiii Konnokeuym

Knaccudukanus n Ha3HAUSHHUS] MaTEPUATIOB SJIEKTPOHHOM TEXHHUKH.

OcHoBHbIE CBOMCTBA MMOJIyIPOBOAHUKOB. [IpOBOAMMOCTE MOIYTIPOBOJHUKOB.

OO6pazoBaHue 3EKTPOHHO — ABIPOYHOTO MEPEX0/Ia.

DHepreTuyecKue AuarpaMMbl p — n epexoja B paBHOBECUH U ITPU CMELICHUSIX.

BricoTa moteHnnanbHOro 6apbepa U KOHTAKTHAsI Pa3HOCTh MOTEHIIUAJIOB.

Huonnas reopust BAX. Peanbnas BAX p — n nepexopa.

Huddy3uonnas Teopus. DHepreTudecKas guarpaMmma p — i — n mepexoja B paBHoBecuu. Tok
o ¢ Py3nOHHON TEOPUH Yepe3 p — i — N Mepexo/I.

EmkocTh nuona. bapeepras u nuddy3noHHas EMKOCTh U UX 3aBUCUMOCTHU OT HAIIPSKEHUSI.
[Tpo6Goii p — n mepexoma. TyHHETBHBINA TIPoOOH. TeMrepaTypHas 3aBUCUMOCTD ITPOOUBHOTO
HaMPSKEHUS.

JlaBuHHBIA TIp00OOH. CBs3b KOX(PHUIHMEHTA JABHHHOTO Pa3sMHOXKEHHUS C KOXPPHUIMEHTOM
yAapHOU NOHHU3AIUH.

TemmeparypHast 3aBHCUMOCTb IPOOWBHOTO HaMpsiKeHUs. TeroBoii mpoOoii.
DHepreTuyeckue IuarpaMMbl KOHTAKTa METAILT - TOTYTPOBOTHUK.

OO6enneHHbIC (3aMOpHBIC) U 0OOTAIICHHBIE (AHTU3ATIOPHBIC CIION).

Pacripenenenrie o0beMHOTO 3apsifa W JJIEKTPUYECKOTO TMOJIA B MEpexoie MeTaml —
MIOJIyIPOBO/IHUK.

IuprHa 06bEEHHOTO CJI0s1 B PABHOBECHUHU U MPU CMEIICHHUSX.

BAX mnonos ¢ xourakToM lorTku. OMHUUYECKHUIT KOHTAKT.

Bmopoui konnoxkeuym

bunonspusiii Tpanzuctop. CTpykTypa.

Pexumsbl paboTbl. Cxemsl BKitoueHus. [Ipunuun padotst BT.

KoadduumenTs! ycuneHust Ipy pa3inyHbIX cXeMmax BKIoueHHs. CTaTudeckre mapameTpsl
IIPU PA3IUYHBIX pexkxumax padotsl BT.

Cratuueckue xapakrepuctuku B cxemax ¢ Ob u O3. I1po6oit TpanzucTopa.




10.

11.
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16.
17.
18.
19.
20.

Tupucropel. CrpykTypa auoaHoro Tupuctopa (nunucrtopa). [lpuHnun padotsl. BAX
JUHHUCTODA.

Tpuoanbiii Tupuctop (tpunucrop). Ipunuun neiictus. BAX TpuHucTOpa B 3aKpHITOM
COCTOSIHUH.

[TonieBoit TpaH3UCTOP C YNPABISIIOIIMM P — h iepexoaoM. CTpyKTypa U MPUHIUI paObOTHI.
Cratuyeckue  XapaKTepUCTHMKM W MaJOCUTHaJIbHBIE  NapaMmerpel.  YacToTHbIe
XapaKTEPUCTHUKHU.

MAIT - TpaH3uctop C UHAYHHPOBAaHHBIM KaHaioM. Ctpykrypa. I[lpuniun paboTsl.
Cratudeckue XapakTepUCTHKH.

MJII — TpaH3ucTop ¢ BCTpoeHHbIM KaHanoM. Ctpykrypa. [Ipunuun padotsl. CtaTuueckue
XapaKTEPUCTHUKHU.

[Tpubopsl ¢ 3apsmoBoii cBsi3pio. Crpykrypa. IlpuHmmm neiicTBus. XapaKTepHUCTUKU U
apameTphl.

Tpemuit Konnokeuym

TynnensHsld quon. IIpuHuumn nencTBus.
3onnsie nuarpammbl BAX. DxBuBanentHas cxema T/[. OcHOBHBbIE mapaMeTpHI.
OOpartieHHbI THO.

JIaBUHHO — TPOJETHBIM [OHOJ. YCIOBHS MOSABICHHS OTPULATEIBHOIO JUHAMHUYECKOIO
COIIPOTHBIICHUS U €r0 (PU3NMUECKUI CMBICI.
Crpykrypa u mnpunuun paeiicrsust JIJIII. JlaBunHO — mnposieTHBIM pexum. Pexum c

3aXBAaYCHHOM M1a3MOM.

Dddexr anna. MexponuaHbIH epexo dnexkTponos u O/1C.
[Ipuauun nevictBus quona I'anna. IIposeTHsIN pexxum.
TepmMoa1eKTpOHHAS YMUCCHS.

@DOTOANEKTPOHHASI SIMHUCCHSL.

. Bropuunas snexrpoHHas smMuccusi. Kunetndyeckass HOHHO-3JIEKTPOHHAsI SMUCCHS.
11.
12.

DOMHCCHUS TOPSYUX JEKTPOHOB. DK303JEKTPOHHASI SMUCCHUS.
ABTORJICKTPOHHAS IMUCCHSL. DIEKTPOHHAS MYIIIKa.

. I[BI/I)KCHI/IG 9JICKTPOHA B OAHOPOJHBIX IMOJIAX. O,Z[HOpOI[HOC MAar"auTHOC I10JIC.
14.
15.

JIBu>KeHME AJIEKTPOHA B CKPELICHHBIX MOJISIX. DIEKTPOCTaTUYECKask OTKJIOHSIONIAas CUCTEMA.
VYnpaBiieHHE ¢ MOMOIIBIO 3JEKTPOHHOM ONTUKU. YIIPaBICHHE C IOMOIIBIO MarHUTHOM
OITHKH.

Knaccudukanus npubopoB BaKyyMHOH 3J€KTPOHUKU. DIEKTPOHHBIE JIAMIIBL.

OnexrponHble Jamnsl CBY. [Ipubops! Tuna «curnan-cset». [lpubop thma «cBeT-curHam»
[Tpubops! ¢ HakomieHHeM 3apsia. [Ipudopel 6e3 HaKoIUIeHUS 3apsa.

[TpuGops! THIIAa «CUTHAN-CUTHATY. [IpHOOPHI THITA «CBET-CBETY.

BakyymHsbie hoTosniemenThl. @OTOINEKTPOHHBIE YMHOKHUTEIH.

Pexkomenoayuu npu no02omoekKe K KOAi0Keuymy

npopaboTaTh KOHCHEKTHI JIEKLIUN IO BOIIPOCaM KOJIJIOKBUYMA;

MPOYUTATH OCHOBHYIO U JIONOJHUTENBHYIO JINTEPATYPY, PEKOMEHAOBAHHYIO M0 N3y4aeMbIM
BOIIpOCaM;

OTBETUTH Ha BOIMPOCHI KOJIJIOKBUYMA;

IIPU 3aTPyIHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPENO1aBATEIEM.
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Kpumepuu ouyenueanusn

Ouenka

HeynoBieTBopuTeIbHO | YI0BJI€TBOPHUTEIbHO X0po1Io OTJINYHO

2 danna 4 danna 6 0as10B 8 basioB
CrynenTtHe 3Haer | CtyaeHt Crynpenr  xopouo | CTyIleHT B IOJHOM
3HAYUTEJIBbHOU YacTU | IOBEPXHOCTHO 3HAET | 3HAET maTepual, | oobeme 3HaeT
BOIIPOCOB, JIOITYCKAEeT | BOIIPOCHI rPaMOTHO W IO | MaTepuai, I'paMOTHO
CYILIIECTBEHHbIE OIIMOKU B | KOJJIOKBHYMa, CyLIECTBY M3JlaraeT (M MO  CYIIECTBY
OTBETAx Ha BOIIPOCHI JIOITyCKaeT ero, JIOTIyCKasl | U3JlaraeT  €ro, He

HETOYHOCTU B OTBETE | HEKOTOpHIE JI0Iy CKast

Ha BOIPOC HETOYHOCTHU B | CyIIECTBEHHBIX

OTBETE Ha BONPOC HETOYHOCTEH B

OTBETE Ha BOIPOC.

5.2.00pa3ubl TeCTOBBIX 3aJaHU I

(konmponupyemas komnemenyus OIIK-2)

1. OrpannuunBaromum daktopoM auddy3uu B p-n IEpexoe sIBIsSETCS:
a) Bmnemnee anextpuueckoe nosue OI13;

b) Baytpennee snextpudeckoe nojue OI13;

c) Bnytpennee u BHemHee aekrpuueckoe nose OI13;
d) OrpannuuBaromero dakropa nuddys3un B p-n nepexoie HeT.
2. Vxaxwure popmyny umpunsl OI13 B obiem Bue.

_ @  Na+Nd .

D d= [ERM ) 4y,
e Na+Nd

b) d= stgo'm' (@1 £w);

_ |28, Na+Nd )

©) d _\/ e Na-Nd (@i T w);

d) d=\/2£ Na+Nd |

e€y Na'Nd

(pr T w).

3. Ilpu npsamom cmemenun OI13

a) YMeHbIaercs;

b) VYBenuuuBaercs;

¢) He usmensiercs;

d) B nauane ymeHblIaeTcs, a HOTOM yBEIMYMBACTCS.
4. Ilpu npssMOM CMELIEHUH B P-N MEPEXOAE NPOUCXOIUT

a) OKCTpakius;
b) Hmxexius;

C) OKCTpakius U MHKEKIHS,

d) Hpeiid HOCHTENEH 3apsia.
5. JluomHas TEOPHSI — 3TO TEOPHsI TOHKOTO P-N Mepexo/a, Koraa

a) IHupuna OII3 muorO Menbie nuddy3noHHON AuHB d K L;
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b) Iupuna OII3 mHOTO G0MBIIE TUDPY3HOHHON AyTUHBL d >> L;
¢) upuna OII3 paBHa nuddy3uonnoit gune d = L;
d) [Hupuna OIT3 mMensie 60 paBHa quddy3nonnoit amuue d < L.
6. B nuonHoii TeopuM npeHedperaroT
a) OKCTpakIiuei;
b) peiidom;
¢) PexomOunanuei;
d) Huddysueii.
7. Jnuddy3ronHas Teopust — 3TO TEOPHS TOJICTOTO Mepexoa, Koraa
a) upuna OIT3 MHOTO MeHbIIe T dy3nOHHON UTMHBI d K L;
b) Iupuna OII3 muoro Oombiie AU dy3rnoHHON HHBL d >> L;
¢) Ilupuna OII3 paBua nuddy3nonHou amuHe d = L;
d) upwuna OIT3 mMenbme 60 paBHa muddy3nonnoi mmmae d < L.
8. EMKOCTHL 1uoma COCTOUT TOJILKO U3
a) bapnepHoiil eMkocTH;
b) Huddy3noHHO# eMKOCTH;
c) bapbepnoii u 1udy3nOHHON EMKOCTH;
d) Jlmox eMKOCTBIO HE 00JIa/1aeT.
9. Peanbnasg BAX p-n nepexoja OTaM4aeTcs OT JUOJHOM TOJIBKO
a) Hanmumem oMuueckoro yuyacrka;
b) Hanuuuem BBIPOKICHHOTO U OMHUYECKOTO y4acTKa,
¢) Hanmunem BBIpOXKIEHHOIO y4acTKa;
d) Hwuuewm He oTIM4gaeTcs.
10. Mmxexmen Ha3bpIBacTCA
a) Ywmensbluenue koHueHTpauu HH3 npu npsimom cMerienuy;
b) VYmensmenue kornentpammu HH3 mpu o6patHoM cMmemieHnw;
¢) Ysenuuenue koHueHtpauuu HH3 npu npsamom cmemenny;
d) VYBemmuenue konneHTparuu HH3 npu o6patHoM cMerieHun.

Memoduttecxuepekomem)auuu no n002omoeKe K mecmupoeanuro

TecTbl — 3TO BONMPOCHI WK 3aJlaHMs], NIPEIYyCMAaTPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKHUI
OTBET Ha MMEIOUIMECS 3TalOHbl OTBETOB. [IpM camMoOCTOSTENBbHOW IMOATOTOBKE K TECTUPOBAHHUIO
CTYJICHTY HEOOXOMMO:

a) TOTOBSICh K TECTUPOBAHHIO, MPOPadOTaTh MHPOPMALMOHHBIA MaTepuall Mo JUCLHILIHHE.

[IpokoHCYIbTHPOBATHCSA € TPEIIOAABATEIEM 110 BOMPOCY BbIOOpA yueOHOM JTUTEpaTypPHI;

0) YETKO BBISICHUTE BCE YCJIOBHUS TECTHPOBAHUS 3apaHee. 3HAaTh, CKOJIBKO TecToB Bam Oyner

MPEAJIOKEHO, CKOJIBKO BPEMEHM OTBOAMUTCS HAa TECTUPOBAHHME, KAKOBA CHUCTEMA OLIEHKH

pE3yJIbTAaTOB U T.A.

B) MpuCTymas K paboTe ¢ TecTaMH, BHUMATEeIIbHO W JI0 KOHIIA MPOYTHTE BOIMPOC U

npeJuiaraeMble BapuaHThl 0TBETOB. BriOepuTe npaBuiibHbIe (MX MOXKET OBITH HECKOJIbKO). Ha

OTJENbHOM JIUCTKE OTBETOB BBIMHUIIUTE LU(GPY Bompoca M OYKBBL, COOTBETCTBYIOIIUE

MPaBUJIILHBIM OTBETAM;

I') B [IpOLIeCCe PEIICHUS JKeIaTeNIbHO MPUMEHSITh HECKOJBKO MOAXO0/I0B B PEIICHUU 3a/laHusl.

3TO MO3BOJISET MAKCUMAJIBHO THOKO ONEpUPOBAaTh METOIAMH PEIICHHUS, HAXOs KaX/Iblii pa3

ONTHUMAaJIbHBIN BAPUAHT.

1) ecau Bl BcTpeTniau upe3BblyaiiHO TpyAHBIN U1 Bac Bompoc, He TpaTbTe MHOT'O BpEMEHU

Ha Hero. [lepexonure k gpyrum tectaM. BepHurech K TpyAHOMY BOIIPOCY B KOHIIE.
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€) 00s3aTEIbHO OCTaBbTE BPEMsI JUIsl IPOBEPKH OTBETOB, YTOOBI M30€KATh MEXaHMYECKUX

OIIIHOOK.
Kpumepuu oyenusanusn
Onenka

HEY/I0BJIETBOPHUTEIHLHO YI0BJIETBOPHUTEIHHO XO0poI1Io OTJIMYHO
0 6a0B 3 6amia 4 6aa 5 6anaos

Menee 50 % mpasuibHO | 50-70% nmpaBuiabHO | 71-85% 86-100%

BBITTOJTHEHHBIX 3aJaHUM. BBINTOJHEHHBIX MIPaBUIIBHO MIPABHIILHO

3aJaHUMH. BBIITOJTHEHHBIX BBIIOJIHEHHBIX

3aJaHuH. 3aJaHuH.

5.3.3apanns s 1a00PATOPHBIX3AHATHH
(xkoumponupyemas komnemenyus OIIK-2)
JIaGopaTOpHBI TPAKTUKyM SBISAETCS BaKHBIM JJIEMEHTOM OOydYeHHs, T.K. IPHUBUBACT
HaBBIKM CaMOCTOSATENIbHOM pabOThl Ha pa3IUYHOM JaOOpaTOPHOM OOOPYAOBAaHHMM U YMEHHE
I0JTb30BAThCS PA3INYHBIMU IPHOOPAMHU U HHCTPYMEHTAMHU.

Ilpumep munoeoit nabopamopHol pabomul «IneKmpuuecKue c60icmea I1eKmpoHHO-
ObIPOUHBIX NEPEX0O06)

Lenpto nmaHHOW pabOTHI SBJISETCS UCCICIOBAHHE BOJBT-AMIIEPHBIX XapaKTEPUCTHK,
nuddepeHIaIbHON eMKOCTH, AU dEpEeHIINaTbHOTO COMPOTHRICHHS p-niiepexoa(anuoaa) U ux
M3MEHEHUS C TEMIIEPATYPOM.

Memoouueckue pekomenoauuu

Brimonnenue kaxxaoi 1a60paTopHOit pabOTHI CKIIaBIBACTCS U3 CIEAYIONINX ITAIOB.

1. CamocrosiTennpHasl MOATOTOBKA CTyACHTOB K pabdote. Ilepen HauanoMm pabOThI CTYIEHTHI
JOJKHBI Y€TKO MPENCTaBIATh ceOe Iesib paboThl, 3HATh CXEMY, METOJ M3MepeHUs, PU3NICCKYIO
CYIIHOCTh OXHUAAEMbIX pe3yJbTaToB. J[lomkeH OBITh MOATOTOBIEH MPOTOKOJ H3MEpPEHUil,
CoJlepKalIuii TaOMUIBl IS 3aIUCH Pe3yJIbTaTOB M3MEPEHUN U OCHOBHBIC PAaCUYECTHBIC (hOPMYIIBI.
CtyneHTbl, HE TMOATOTOBUBIIKECS K paboTe B COOTBETCTBHM C OJTUMU TpeOOBaHUSMHU, K
BBITIOJTHEHHUIO pa0O0ThI HE JOITYCKAIOTCS.

2. IlpoBeneHue SKCIEpPUMEHTA. OITOT OTal OCYLIECTBISIETCI B COOTBETCTBHM C
METOJTMYECKUMH yKA3aHUSIMHU, KOTOPHIE COJIEPKATCS B ONMUCAHUU K Kaxaou padore. JlabopaTtopHbie
U3MEpPEHMs Ha CTEHJE CTYICHT MOXET HayaTh TOJBKO IMOCie coOeceoBaHMsl C MpenoiaBaTreieM U
NOJYYeHHUsT COOTBETCTBYIOIIEro jomycka. JIroOble W3MEHEHHs B CXeME TPOBOIATCA IpH
OTKJIIOUEHUH CXEMbl OT HCTOYHUKA HampsbkeHus. Pe3ynbraThl H3MEpeHHs IPOBEPSIOTCA
MIPEro/IaBaTeieM.

[Ipu pabGore B nabopaTropui HEOOXOJUMO CTPOTO BBIMOJHATH BCE MpaBUiia TEXHHUKH
0€30MaCHOCTH U YKa3aHUs MPEToaaBaTels.

3. CocraBieHue oTdeTra O TMpojaenaHHOW pabdore. K orTyeTy 0 BBIMOIHEHHOW paboTte
MPEIBSABISIOTCS CIICAYIOIINE TPeOOBAHMS:

Otder [OIKEH CoJep)KaTh HCYEpIbIBAIOLINE JaHHBIE, KaK O Ieau paboThl, Tak H O

pe3yJiibTaTax B ClIEIyIOLIEH oClIeI0BaTEIbHOCTH:

— 3ajjaHue;

— CX€Ma yCTaHOBKHU U ONHCAaHUE METOJUKU U3MEPEHMUI;

— TEepBUYHBIE FKCIIEPUMEHTAIbHBIE PE3YJIbTAThI 32 MOIIMUCKIO MIPEToAaBaTeNs;

—  pe3ynbTaThl 00pabOTKH AKCIIEPUMEHTAIBHBIX JJAHHBIX, BKITFOYas TpaduKu, TaOIUIIb;
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- 06H_II/IC BBIBOJbI O pa60Te 1 3aKJIIFOYCHHUEC, O KaUCCTBC UCCIICIJOBAHHBIX MAaTCPHUAJIOB.

TekcT oTueTa JOJDKEH OBITh HAITMCAH aKKyPaTHO U Pa300pPUMBO OT PYKH WIIH MPEIACTABIICH B
BUJIC PACIICYaTKH, TIOCJIC KOMITBIOTEPHON BEpCTKU. B 000X CilydasX TEKCT OJKEH MPEICTaBIIATh
co0o¥ Tornyeckoe U3JIoKEHUE cyliecTBa Bonpoca. Hemonmyctumo npuBenenue Gpopmyt, Tadmauiy 6e3
pa3bsiCHEHHH Bcex 00O03HaueHud u cokpamieHuil. OTueT AOKEeH OBbITh MOHATEH IS KaXKI0TO
YHUTaoNIero 0e3 KakuX-11u00 JOMOJTHUTEIBHBIX BOIIPOCOB Y COCTABUTENEH OTYETA.

4. Tlocne mpencTaBJIeHUs] OTYETa CTYACHT JOJDKEH UMETh, KAK MUHHUMYM, TTOBEPXHOCTHBIC
SHAaHUA IO KOHTPOJIBHBIM BOIIPOCaM K pa60Te, HMCIONIUMCA B MCTOAMYCCKHUX YKa3aHUAX, H €My
BBICTaBJISIETCS1 0aJl1, KOTOPBIM OLICHEHA JaHHAas JlabopaTtopHas padoTa.

Nk LD —

10.
11.

12.

13.
14.
15.

16.

17.
18.
19.
20.

21

6. IIpome:kyTouHasi aTTecTaIUsI
(koumponupyemas komnemenyusi OIIK-2)

Cnucok ocHo6HbIX 60NPOCO6 K YCHHOMY IK3AMEHY

Judy3roHHBIHA TOK B MOTYTPOBOAHUKAX. 3aKOH TTOJHOTO TOKA.

VYpaBHenue HenpepbIBHOCTH. Auddy3noHHas AuHa HOCUTENeH 3apsa.

Bupl 25eKTpUYecKX KOHTAKTOB, TPEOOBAaHUS K HUM.

P-n-nepexon B paBHOBECHH.

P-n-nepexon B cMemeHnu.

BAX uneanbHOro u peanbHOTo p-n-nepexosa.

[MpuHtMn neicTBHUS, pPEKUMBI PAOOTHI, XapPAKTEPUCTHKH, YCIOBHOE Tpaduueckoe
0003HaYeHHE U MAPKUPOBKA JAUOJIOB: BHIIPAMUTENBHBIX, BU, UMMy IbCHBIX.

[MpuHtMn nefcTBHUS, PEXUMBI PAOOTHI, XApPAKTEPUCTHKH, YCIOBHOE Tpaduueckoe
0003HaYeHNE U MAPKUPOBKA JIMO/I0B: BAPUKAIIOB, CTAOMIINTPOHOB, CTAOMCTOPOB.
[Mpunnun gevictus, BAX, o003HaueHne TyHHEIBHOTO TUO/A.

Boimpsamisonuil KOHTaKT METaJI-MI0JYTIPOBOIHUK B PABHOBECHHU.

Boinpsimnigrominii - KOHTakT — METaJUI-MIOIYIPOBOAHUK B cMelleHud. JluoaHas w
T Py3MOHHAS TEOPUU BBITPSIMIICHUS.

KoHTakT MeTaym — TOJYNPOBOJHUK C OMHYECKHMMH cBoicTBaMH. CrocoObI
(dhopmupoBaHus.

CTpyKkTypa ¥ NIpUHIHII JeHCTBUS OUTIOTSPHBIX TPAH3UCTOPOB.

PexumMbl paboThl, CXeMbI BKJIIOUEHHSI, TapaMeTPbl OUITOJIIPHBIX TPAH3UCTOPOB.
Ocobennoctn BAX, muddepennuanbapie KOdQQHUIUEHTH Tepeaadyud OHIOJISIPHOTO
TPaH3UCTOpPa, BKIOUeHHOro 1o cxeme Ob.

Ocobennoctn BAX, muddepennmanbapie KOdQQHUIUEHTH Tepeaadyud OHIOJISIPHOTO
TPaH3UCTOPA, BKIOYEHHOTO 1o cxeme O0.

CTtpyKkTypa ¥ IpUHIUI JeHCTBUS THPUCTOPOB.

Tunsl TupuctopoB. CxeMbl BKIItoueHHs, napameTpsl 1 BAX tupuctopos.

S dexr nomst. MAII-cTpykrypa. [ToBepXHOCTHAS TPOBOIUMOCTD.

Bonasrdapannsie xapakrepuctuk M/II-ctpykTypsl. [loBepXHOCTHBINM BapuKaIl.

. Ctpyktypa u npuHuun aeiictsust M/II1-TpaH3ucTopoB ¢ MHIyIIMPOBAaHHBIM KaHAJIOM.
22.
23.
24.
25.
26.
27.
28.

BAX u napametpst M/III-TpaH3uCTOPOB C MHAYLUPOBAHHBIM KaHAJIOM.

Crpykrypa u npunnui aeictsus M/II1-TpaH3ucTopoB O BCTPOCHHBIM KaHAJIOM.
BAX u mapametpst MII1-TpaH3uCTOPOB CO BCTPOCHHBIM KaHAJIOM.

OCHOBBI SMHCCHOHHOW AJIEKTPOHUKH.

®u3nYeCcKre MPOIECChl B ABYXAIEKTPOAHOM amiie. HazHaueHne u pa3HOBUAHOCTH.
du3nyecKue MpoLECcChl B TPEXUIEKTPOAHOM Jlamiie. HazHadeHne Mpa3sHOBUIHOCTH.
MHorosnekTpoaHsbie Jiammbl. 1 OCHOBHBIE TapaMeTpHhI.
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29. YcTpoicTBO U MPUHIUN IEUCTBUS JIEKTPOHHO-JIY4YEBBIX TPUOOPOB.
30. OcoOEeHHOCTH NIEKTPOHHO-JIy4YEBbIX MPUOOPOB PA3IMUYHOTO HA3HAUCHHUSL.

Memoouueckue pekomenoayuu npu nOO20MOoOGKe K IK3AMEHY

HOI[I‘OTOBKa CTYACHTOB K 3K3aMCHY BKJIFOYACT npopa60TI<y J'IeKI.IPIfI, B TCUCHUH CEMCCTpa U
HCIMMOCPCACTBCHHYIO IOATOTOBKY B JHH, IPCAMICCTBYIOINIMC JSK3aMCHY, BKJIIOYas, KOHCYHO,
IMOATOTOBKY K KOJIJIOKBUYMAaM, TCCTUPOBAHUTIO, BBIITOJIHCHUIO Ha60paTOpHBIX pa60T " UX 3alIuTy.

I[J'If[ IMOATOTOBKM K OTBETAM Ha 35K3aMCHAIMOHHBIC BOIIPOCHI (OHI/I BbIJAIOTCA B KOHIIC
ceMeCTpa) CTYACHT JOOJIDKCH MHCIIOJIb30BaTh HE TOJIIBKO KYpC nexunﬁ, HO W OCHOBHYHO HU
JOMOJIHUTCIIBbHYIO JIMTCPpATypy A BBIpa6OTKPI YMCHUA JOaBaTb Pa3BCPpHYTLIC OTBCTbBI Ha
IMMOCTABJICHHBIC BOIIPOCHI.

B XO0J€ MOATOTOBKHU K 3K3aMCHY CTYIACHTY HGO6XOI[I/IMO 06pau1aTb BHUMAaHHUEC HEC TOJIBKO Ha
YPOBCHBb 3alIOMHHAHUA, HO U HA CTCIICHb TIOHUMAHUS U3Yy4YaCMBIX BOIIPOCOB. A 310 JOCTHUIaCTCA HE
IMPOCThIM 3ayYMBAHUCM, 4@ YCBOCHUCM IPOYHBIX CHUCTCMATU3UPOBAHHBIX 3HAHWM aHATUTHYCCKUM
MBIIIJICHHUEM. CJ'ICI[OB&TGJ'IBHO, HCIMMOCPCACTBCHHAA IIOATOTOBKA K 3K3aMCHY HOJIKHA B PA3YMHBIX
MpomnopuuAax Co4Y€TaTtb U 3allIOMUHAHUC, U TIOHUMAaHUEC NPOTrpaMMHOI0 MaT€puaia.

Pacnpeodenenue 6annoe mexkyuieco, pyoexicnozo KOHMpona u IK3amena

Ne Ooman 1-51 TOuKa 2-91 TOYKA 3 Touka
cymMma
1. | Tekymuii KOHTPOJIb
HocelleHue 3aHATHH 10 3 3 4
0aJIoB Oaia Oaia bamna
BBIIIOJIHEHME U 3alllATa 21 7 7 7
1ab0paTOPHBIX PaboT Oat 0a/IoB 0asIoB OaoB
2. | PyOe:kHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0aJioB 0aaoB 0ajoB 0aJIoB
KOJUIOKBUYM 24 8 8 8
Oana 0aIoB 0aJIoB 0aJioB
Hroro 70 23 23 24
0aJL10B 0aj1a oaj1a 0aj1a
3. | Ok3ameH 30 min — 15, max — 30
0aJL10B 0aJJ10B

Kpumepuu ouyenueanusn

[Tpu ocBoennu nucturuinHbl popmupyetcst komrereHust OITK-2. YkazanHas KoMIeTeHIINS
dbopMUpyeTCsi B COOTBETCTBUH CO CIICTYIOIIUMHU dTAIAMH:
— (QopMmupoBaHHE U pa3BUTUE TEOPETHUECKUX 3HAHHUM, NPEAyCMOTPEHHBIX YKa3aHHOU
KOMITETCHIINEH (JIEKIIMOHHBIE 3aHSTHS, CAMOCTOsITEeIbHAsL pab0oTa CTYICHTOB);
— TMNpUOOpeTeHHE M pa3BUTHE TPAKTHUYECKUX YMEHHUH, NpPEayCMOTPEHHBIX KOMIIETEHIHEH

(;1aGopaTopHbIe pabOThI, CaMOCTOSITEIIbHAS PaboTa CTyICHTOB);
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— 3aKpCIIJICHUC

NPEIyCMOTPEHHBIX KOMIIETEHIIMEH (J1abopaTtopHble paboTHI,

TEOPETUYECKUX

KBaJTM(DUKAIIMOHHAs paboTa).

C(i)OpMI/IpOBaHHOCTL KOMIICTCHI U B paMKaX OCBOCHHS JAHHOM JUCLUILIMHEI OIICHUBACTCS 110

TPEXYPOBHEBOH ILIKAJIE:

3HaHUH, yMEHUH H

PAKTUYECKUX
MPAKTHKH,

HaBBIKOB,
BBIITYCKHas

— 0a30BbIil YPOBEHD (OL[EHKA «YAOBJIETBOPUTEIbHO)) SIBISIETCS 00s13aTENIbHBIM ISl BCEX
00y4aromuXxcs 1Mo 3aBePIICHUN OCBOCHUS JUCIUILINHBL;

— TPOABUHYTHIM YPOBEHH (OLIEHKA «XOPOILLO0Y») XapaKTepU3yeTcs MPEBILICHUEM

MHUHUMAJIBHBIX XapaKTCPUCTUK C(l)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMUHU I10 3aBCPUICHUN

OCBOCHMA NUCLHMIIIINHBI,

— BBICOKHI ypOBEHb (OLIEHKA «OTJIMYHO0)») XapaKTepH3yeTcs MaKCUMaJIbHO BO3MOKHON

BBIPAXKCHHOCTHIO KOMIIETCHIIMKU U ABJISICTCSA Ba>XHBIM KaYCCTBEHHBIM OPUCHTUPOM IJIA

CaMOCOBCPHICHCTBOBAHUA.

KpnTepml OICHKHU Ka4veCTBa OCBOCHHUSA THUCHUIVIMHBINIPUBEICHDI B MPUJI0KCHUHN 2.

7. MeToanueckne MaTepHaJibl, oNpe/ie/A0INe NPoLeAyPbl OlleHUBAHNS 3HAHWI,
YMeHHii, HABBIKOB H ONBITA JeATeJIbHOCTH

Tabnuna 6. PezynbraTel 0cCBOCHUS yUeOHON JUCIMILTMHBL, TIOJJIEKAIIIE TPOBEPKE.

Pe3yabTarsl 00yueHus

OcHOBHbIE TOKA3ATEIH OICHKH

Bua oneHouHOro0

(KOMIIeTeHII M) pe3yJabTaTOB 00y4eHHsl MaTepuaJjia
CnocobeH caMoCTOsITEIbHO | 3HATH: Brinonnenue u 3amura
OpOBOAMTH — TpUHIUI PabOTHI YCTPOUCTBA; nabopaTtopHbIX paboT;
SKCIICPUMCHTAJIBHBIC — METOJBI U CPEACTBA MPOBEIAECHUI THUITIOBBIC OLICHOYHBIC
UCCIIE0BAHUS u SKCIIEPUMEHTAIBHbIX MaTepuaibl Jisl YCTHOTO
HCIIOJIB30BAaTh  OCHOBHEIE HCCeIoBaHuH, 00paboTku wu | onpoca (pasden 5.1.1);
npuemMbl  00paboTKH U OLICHKH TOrpelHOCTH | TUTIOBBIE TECTOBBIE
MPECTaBICHUS pe3yJIbTaTOB H3MEPEHHIA; 3ananvsi(pazden 5.2.);
MOJIyYEeHHBIX JTAHHBIX. TUIIOBBIE OLICHOYHBIE
(OIIK-2) Marepuaisl K 9K3aMeHY
Koapl m HamMeHOBaHUSA (pazoen 6.).
HHAUKATOPOB
JOCTHKEHU S YMers: Brinonnenue u 3ammura
KOMIIeTEeHIIUM: —  HCIOIB30BATH cpezcTBa | TA0OPATOPHEIX PabOT;
OIIK-2.2. IIpoBoaut M3MEpeHHi Ui KOHTpous | THIIOBBIC OLIGHOYHEIC
BBIOOD HaWJTy4Ilero TeXHHYECKOTO COCTOSIHHS | MaTepUabl A1 yCTHOTO
crocoba MIPOBEACHUI prGOpOB 3MeKTpoHHoIT | 0Tpoca (pasden 5.1.1);
AKCTIEPUMEHTAIIbHBIX TEXHUKH; TUTIOBBIE TECTOBBIC
HUCCIIEIOBAHUN. —  paboTaTh ¢ IKCILTYaTALMOHHOI 3ananusi(pazden 5.2.);
OIIK-2.3. TIIpencraBiser JOKyMeHTaLHeH o | TUIIOBEIE OLICHOYHEIE
o0paboTaHHBIE C OIICHKOM TEXHHYECKOMY 00CIy:KiBaHuo | MATEPHATIBI K 9K3aMeHy
MOTPEIIHOCTH  PE3YJIbTaThI pUGOPOB IIEKTPOHHOI (pazoen 6.).
3KCHEPUMEHTAIBHBIX TEXHHKH.
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UCCIIEIOBAaHUM.
Baaners: Beinonnenue u 3amura
— MOHHTOPHUHIOM TEXHHYECKOTO | Ja00OpPaTOPHBIX padorT;
cocrosiHus npudopos OT; TUIOBBIC OLICHOYHbIE
—  DJKCIUlyaTaluueun npuOopoB | MATCPHAIBL )1 yCTHOTO

DIIEKTPOHHON TEXHUKH. ompoca (pasden 5.1.1);
THUIIOBBIE TECTOBBIE

3ananusi(pazden 5.2.);
THUIIOBBIE OI€HOYHBIE
MaTepHaibl K SK3aMEeHY
(pazoen 6.).

8. YueOHO-MeTOAMYeCKOE 0OOecieYeHue TUCHHIIIMHBI (MOLYJIs1)
Ocnosnasa tumepamypa

1. T'yproB B.A. TBepaoTenbHas 3JIEKTPOHUKA: Y4eOHOE TOCOOHE ISl BY30B 110 HAIPABIICHUIO
010700 "dusuka" u cnerumansHoctr 010701 "®uzuka" / B. A. I'yptoB. — 2-e u3n., nom. —
M.: Texnocdepa, 2008. — 408 c. (14 5k3., IMeETCsI FITEKTPOHHAS BEPCHSI)

2. IManumona, K.B. ®usuka mnomynpoBonHukoB: YueOHMK. 4-¢ wu3a., crep. — CII6.:
W3narensctBo «Jlauby, 1985. — 400 c.: wi.(umMeeTcs 31eKTpOHHAas BeEpcus)

3. Tposn, ILE. TBepnotenbHas anekrponuka. M.: TYCVYP, 2006. — 330 c¢. 3bC «IPRBooks»

Jlononnumenvnan numepamypa

4. Illyxka A.A. Dnekrponuka: yyeOHoe mocobume/ A.A. Illyka; mox penmakuumeil mpod. A.A
Curoga. — CII6.: BXB-IletepOypr, 2005.- 800 c.

5. Hpsxonos, B.IT. CBepxckopocTHas TBepaoTenbHas 3iekTponuka. T. 1: ITpubopsl obmiero
HazHaueHus.— M. : JIMK Ilpecc, 2013. — 600 c.

6. HpsxonoB, B.II. CsepxckopocTHass TBepAoTenbHass »snekTpoHuka. T. 2: Ilpubopsr
crenuanbHoro HazHauenus.— M. : JIMK Ilpecc, 2013. — 576 c.

7. JlebeneB A.W. ®usnka noaynpoBOAHUKOBBIX TpruOopoB. M.: @dusmariur, 2008. - 488 c.

8. O.B. Munos3opos, N.I'. [TaHkoB. DnekTpoHuka. YueOHUK /U1 By30B 4-¢ u3l., crep. - M.: BIIL
2008. (DnexrponHbIit yaeOHuk B 6nbmoreke KbBI'Y, pexwm noctymna http://lib.kbsu.ru).

9. A.JL Mapuenko. OCHOBBI 3JEKTPOHUKH, yd. moc. anst By3oB.u3l. JJMK Ilpecc. 2000. M.A.
KaBoponkos, A.B. Ky3uH. DnekTpoTexHuKa 1 JIeKTpOHUKa: y4. noc. - M.-JI: Akanemus, 2005.
- 49 5k3.

10. H.M. Tyros u nip. IlomynpoBoHukoBbie puOopsl. - M.: OHeproaromuzaar. 1996.

Ilepuoouueckue uzoanus

Ilepeuens nmepuoauyeckux M3IaHui, nomy4yaembix Oubnmnorexoir KBI'Y, B KOTOPBIX CTyAeHT
MOKET O3HAKOMHUTBHCSI C COBPEMEHHBIMHM JIOCTHKEHUSIMHM B OOJIACTH 3JIEKTPOHUKH, MHKpPO H
HAHORJIEKTPOHUKHU:

— Owusuka. (Pus3MKa MOIYNPOBOJHUKOBBIX IPOBOJHUKOB M JIUAJIEKTPUKOB, KBAHTOBAs
anekTponuka). M3sectus BY308.

—  DJEeKTpOHHUKA.
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http://lib.kbsu.ru/

— ®wuzMKa U TEXHUKA TOJTYIPOBOAHUKOB.
—  MUuKpO3IEKTPOHUKA.

— KBaHTOBas MEKTPOHUKA.

— PaaunosnextpoHuka

— Marepuansl >JIEKTPOHHON TEXHUKH.

— ®wusuka TBEpAOro Tena

— HW3Bectus By30B.

Hnmepnem-pecypcut

http://lib.kbsu.ru/- bubnuorexa KbI'Y.
http://www.garant.ru/ - CnpaBouHast mpaBoBas cuctema «l'apanr.

http://www.consultant.ru/ -CrnpaBounas npaBoBas cucrema «Koncynbrantlmocy.
http://www.studmedlib.ru - 9BbC «KoHCynbTaHT CTyIeHTA»
http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbhsbiii npoekt A.H.Bapruna
http://www.Russianelectronics.ru -moptan «BpeMst 35eKTpoHUKI;

http://www.platan.ru — kaTanor 3JeKTPOHHBIX KOMIIOHEHTOB;

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

XN R WD =

http://nano.fcior.edu.ru — kaTanor Hay4YHO- 0Opa30BATEIHHBIX PECYPCOB IJIS
HAHOWH/TyCTPHH.
10. https://www.sciencedirect.comy/ - [TonmHoTEKCTOBas O0a3a gaHHBIX ScienceDirect.

9. IIporpammHoe obecneuyeHHe COBpeMEHHbIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOTr il

1. CTyaeHTBI WMEIOT AOCTYIl K EAMHOMY OOpa3oBaTeIbHOMY IOPTajldy, IJI€ MOTYT B
OTKPBITOM JIOCTYTIE TOJIb30BAThCS PECYPCAMU yUEeOHO-METOUYECKOM JINTEPATyPhl, SBISIOITUMHCS
paspadotkamu Benyumx BY30B Poccun.

2. JIast peUTHHTOBOT'O KOHTPOJISI UCTIONIB3YETCSI CUCTEMa KOMITBIOTEPHOTO TECTUPOBAHMS Ha
0a3e mporpammHoro ooecrieueHuss Moodle.

3. Tlpu BBINOJHEHUH JIAOOPATOPHOTO TMPAKTHKYMa CTYIEHTHI B OO0S3aTEILHOM IOPSIKE
OPOBOJAT OOpabOTKY OSKCIIEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHHEM MPOTPAMMHBIX Cpejl
MicrosoftExell, MathCad.

4. B pamkax oOecrieueHHUs] MPUMEHEHHUS KOMIBIOTEPHBIX TEXHOJOTHH B 00pa30BaTeIbHOM
IpoIecCce UMEIOTCS CIICUAIM3UPOBAHHBIE KOMITBIOTEPHBIX KJIACCa ¢ COBPEMEHHBIM MPOTPAMMHBIM
obecrieueHrEM U UMEIOIIMM BbIX0J] B IHTEpHET.

10. MaTepuajbHO-TeXHHYECKOe o0ecnedyeHre JUCIUIIMHBI

MarepuaabHO-TEXHUYECKYT0 0a3y Jj1s MPOBEICHHS 3aHATUH 110 TUCIUITIIMHE COCTaBIIAIOT:

—  CHELMATM3UPOBaHHAs ayAUTOpHs, UCIIONb3yeMasl IIPU POBEICHNH 3aHATHUH JIEKLMOHHOTO
tura Nel36, pacrionoxenHas 1o anpecy: 360004, Kabapuno-bankapckas pecry0imka, T.
Hampuuk, yn. Yepnsnuesckoro, 175, yueOHbIII Koprmyc yHuBepcutera Nod
(OM®),ycnoBHbIii HOMep — l4,0cHaiieHHass MyJbTUMEAUIHBIM IPOEKTOPOM U
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KOMIUIEKTOM almaparypsbl, MO3BOJISIIOLIEH JIEMOHCTPUPOBATh TEKCTOBBIE U Ipaduueckue
MaTepuabl,

— pabouee MecTO Mpero1aBaTes;

— pabouue mMecTa CTyIEHTOB;

— MeJloBas A0CKa.

MynpTuMenuiiHas Npe3eHTalus, CONPOBOXKAAIOINAA JIEKIUIO, IO3BOJSET MPENOJaBaATEII0
AKLIEHTUPOBAaTh BHUMAHUE CTYJCHUECKON ayJUTOPUH Ha KIIIOUEBBIX BONPOCAX JIEKIUHU.

JlucnumimHa obecreueHa:

— TECTOBBIM MaTepUalaMHU B AJIEKTPOHHON oOyuwaromedt cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

— KHWXKHBIM (DOHIOM OHOIHOTEKH;

— 2JIEKTPOHHBIMU BEPCUSAMHU JIEKLIUI U yUeOHUKOB.

JlaGopaTopHble 3aHATHS MpoBOAATCS B jiabopatopun Nel36 «BakyymHas u TBeprOTeIbHAS
QJICKTPOHHKA», PACIOJIOKEHHOW To azapecy: 360004, KabapawHo-bankapckass pecmyOnwka, T.
Hanbuuk, yn. YepsbimeBckoro, 175, yueOHslii koprmyc yHuBepcutera Ned (OMD), ycnoBHBIH
HOMED -14, oCHAIICHHOM HEOOXOIUMBIM 000PYIOBAHUEM:

— M3MEpUTEIbHbIE NpUOOPEI U 00OpYJIOBaHHME IO MCCIEIOBAHUIO CTATHYECKHUX,
JUHAMHYECKUX U YaCTOTHBIX MapaMETPOB U XapaKTEPUCTUK IHOAOB, TPAH3UCTOPOB
(OMTIONSAPHBIX U TIOJIEBBIX) U TUPHCTOPOB (AMOIHBIX M TPHOIHBIX);

—  HU3MEpPHUTEIb XapaKTEPUCTHK MOJYITPOBOTHUKOBBIX IprOOpoB JI12-56;

— CTeHJ JJIsl U3MEPEeHUs apaMmeTpoB U xapaktepuctuk JIIT0-2;

— uu¢poBbIe BOJIBTMETPHI, aMIEPMETPhl, MOCTHI ITOCTOSIHHOTO U MEPEMEHHOrO TOKa,
TeHepaToOphl, OCHMIIIOrpadbl, ICTOUHUKU MMUTAHUS, MYJIbTUMETPHI U JP.

CtyneHTsl UMEIOT TOCTYIl uepe3 MHTEepHeT MOCTYIN K AJIEKTPOHHOW OOydaromiend cucreMme
«Moodle» (OTKpBITBIH YHMBEPCHTET), KOTOpasl MO3BOJIIET pa3MellaTh JJIEKTPOHHBIE yueOHbIC
KypChbl B CBOOOJTHOM JOCTYIE JUIsl CTYJJICHTOB YHUBEPCUTETA.

IIpu npoBeneHNy 3aHATUN JIEKIIMOHHOTO TUIA, CECMUHAPCKUX 3aHATUM UCIIOIb3YIOTCS:
JIUYEH3UOHHOE RPOZPAMMHOE 0DecneueHueuce0000H0 pacnpocmpanaemovle RPOZPAMMbL:

— MicrosoftOffice mumensus: [oroBop Nel35 or 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 ot 14.08.2015,
noroBop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot
25.11.2014, porosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009,
ceprudukar ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007,

— apxuBatop 7z, AdobeAcrobatReader nuieHsus: npegocraBisieTcsi OECIUIATHO HA YCIOBHIX
o agpecy https:// www.adobe.com/ru/legal/terms.html;

— MozillaFirefox munensus: GPL/LGPL/MPL, GoogleChrome nuiieH3usi: mpemnocTaBiseTCs
OecIUTaTHO Ha YCIOBHSX JIMIICH3MOHHBIX COTJIAIICHHH Ha MPOrpaMMHOE OOCCIICYCHHUE C
OTKPBITBIM HCXOIHBIM KOJIOM 1o ajpecy
https://code.google.com/intl/ru/chromium/terms.html.

ﬂJ’IH CTYACHTOB C OI'PaHUYCHHBIMU BO3MOXXHOCTAMHU 340POBB CO3JaHbI CIICHHUAJIBHBIC YCIIOBUA
AJId IOJIY4YCHUSA 06pa3013aH1/1;1. CHGLII/IaJII/BI/IpOBaHHOC MOMCHICHUC JIs1 MHBAJIMIOB PACIIOJIOKCHO IIO
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anpecy: 360004, Kabapauno-bankapckas pecryosmka, r. Hanpumk, yin. YepHsimeBckoro, 173, raBHbIN
y4eOHbII KOpIyC yHUBepcHUTeTa, ayautopust Nel4S.

B mensix MOCTYHMHOCTH TOJyYeHHUsS! BBICIIETO 00pa30BaHUs MO 00pa30BaTEIbHBIM MPOTpPaMMaM
UHBAIMAAMUA M JIMIAMM C OTPAaHUYEHHBIMM BO3MOXKHOCTSMH 3J0POBbS  YHHUBEPCUTETOM
o0ecrnieunBaeTcs:

— aJpTEepHATHUBHON BepcHuel opuimaibHOro caiita B ceTh « MHTepHeT™ M1 C1a00BHISIINX;

— IPHUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOIIEr0 00yUaroIeMycs HE00X0IUMYIO TOMOIIIb;

— Uil MHBAJUAOB W JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH 370pPOBbS IO CIyXy —
nyOIMpoBaHHE BCIyX CHOPaBOYHOW MHGOPMAIMM O pACUCaHUM YYEOHBIX 3aHATHH;
o0ecrieueHHe HaUIeKaIllUMU 3BYKOBBIMM CPEJCTBAMHU BOCIIPOU3BEICHNS HHPOPMALINY;

JUIs MHBAJIUIOB U JIMI[ C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl, UMEIOIIUX HapyIICHHS
OINOPHO-JIBUTaTENILHOTO alapaTa, Co3JaHbl MaTepUAIbHO-TEXHUUECKUE YCIOBUS 00eCIeYnBatOIIe
BO3MOXHOCTh OECHPENSITCTBEHHOIO JOCTyNa OOydYarommxcsi B y4deOHbIe IOMEIICHUS, OOBEKTY
NUTaHUs, TyaJeTHble M JApPYrHe IOMEIIEHUs YHMBEPCUTETa, a TaKXKe NpeObIBaHUA B yKa3aHHBIX
NOMEIICHUAX (HaJTMune pacIiiPEHHBIX IBEPHBIX MPOEMOB, MOPYUYHEH U APYTUX MPUCTIOCOOICHUH).
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Ipunoxenne 1
JlucT n3meHennii (1onoiHeHUii)B padoueii mporpaMmMe IMCUMILTUHBI (MOTYJIs1)
«JIEKTPOHMKA» M0 HANIPABJICHHUIO MIOATOTOBKHU
11.03.01 Paguorexnuka HanpaBjeHHOCTH (Mpoduiab) UHTerpupoBaHHbIe CHCTEMbI
Oe3zomacHocTy Ha 20 — 20 y4eOHBIH rojg

Ne ni/m JuiemeHT (myHKT) PII/{ Ilepeyens BHOCHMBIX | [Ipumedanue
H3MEHEHHUH

Obcyarcoena u pekomeH008ana Ha 3acedanuu Kagheopul
DJICKTPOHHUKH ¥ ITUPPOBBIX HHGOPMAIIMOHHBIX TEXHOJIOTHIHA,

IpOTOKOJ Ne OT « » 20 1.

3aBenyomuii kadenpoi / P.II1. TemreB /
HOAMHUCH pacimpoBKa MOANKMCH  Jarta

21




KpnTeplm OICHKH Ka4dYeCTBa OCBOCHHUSA NUCIHHUIIIMHBI

IIpuniaoxenne 2

Kon KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA
KOMIETEHI IIIkaia no TPaAMIMOHHOI NATHGALILHOI CHCTeMe
un PE3YJIBTAT = =
OBYYEHMSI ba3oBblil ypoBeHb IIpoaBUHYTHIN Bricoxuii yposens
HEJONYC | HeyJA0BJIeTBOPUTE] | yI0BJIEeTBOPUTEIbH YPOBEHb
M0 JUCUHUIJIHHE OTJIMYHO/IHu(.3a4ueT
(MonyJ1i0) K bHO o/nug.3auer xopowo/mud.3aqer
Ikana no 0a/1JIbHO-PETHHIOBOM CHCTEMe
0-35 36 - 60 61 -80 81-90 91 -100
OIIK-2 3namop HJ/[-1onk-- | He 3HaeT | OTCyTCTBUE 3HAHUM | HETIOJHBIC 3HAHUA O: | B LIEJIOM YCIHEIIHbIE | TOJHOCTHIO
Criocoben 2: 0: - MpuHOUIE PabOTHI | 3HAHMS O: chopMupoBaHHBIC
caMocTosiTe | - TPHHIMIT PabOTHI - NpHHIHMIE pabOTHI | yCTPOWCTBA; - NpHUHIHMIE pabOTHI | 3HAHUA O:
TBHO YCTPOMCTBA; YCTPOMCTBA; - METOJIaX U | YCTPOWCTBA; - TIpUHITHATIE paboThl
nmpoBomHTE | METONbl H - METOJlaX M | CPEeACTBAX - METOJlaX U | yCTpOICTBa;
SKCTICPHMEH CpeacTBa CpeaCcTBax IIPOBECHUS CpeaCcTBax - METoJaX U
MIPOBEICHUS MIPOBEICHUS AKCIIEPUMEHTAIbHBIX | TPOBEACHUS CpelcTBax
TaJIbHBIC JKCIIEPUMEHTAIbH 9KCIIEPUMEHTAIIBHBIX | UCCIEI0BaHU, 9KCIIEPUMEHTAJIbHBIX | IPOBEACHUS
UCCIICAIOBAH | L1y yccnieqoBaHUi, HCCIIEI0BaHUIA, 00pabOTKH M OLEHKU | HCCIEIOBAHUIA, SKCIIEPUMEHTABLHBIX
ni 1 | 06paboTKu U 00pabOTKU U OLIEHKU | OTPEIIHOCTH 00pabOTKU U OLIEHKH | UCCIICOBAHUM,
HCIIOJIb30BA | OLIEHKU MOTrPECITHOCTH pe3yabTAaTOB MOTrPECITHOCTH 00paboTKU U OLIEHKU
Tb MOTPELTHOCTH pe3yIbTaToB U3MEpEHUI. pe3ynbTaToB MOTPEIIHOCTH
OCHOBHBIE pe3yabTaToOB U3MEpPEHHU. U3MEpPEHHU. pe3yabTaToOB
HpHEMBI U3MEpEHHI; U3MEPEHU.
00paboTku
i Ymemv HJ/]-20nk- He OTCYTCTBHE WIH | HEIOCTATOYHOE B 1IEJIOM YCIEIIHOE | TOJTHOCTHIO
TpezCTaBe 2: yMeeT | YaCTUYHOE YMEHHE: | yMEHHE:- yMEHHE: chopMUpPOBaHHOE
- - UCIIONIb30BaTh - MCTIONB30BATH | HCIIOJB30BATH |- HCTIONB30BATh | YMEHHE: -
Oy HCHHBI cpencTsa CPEIICTBA U3MEPEHUH | CPEJICTBA U3MEPEHUN | CPECTBA U3MEPEHUH | UCTIOIb30BaTh y
U3MepeHuit JUTSE IE KOHTPOJIS | JUIst KOHTPOJIS | JUIst KOHTPOJISI | CpeAicTBa U3MEPEHHI
X AGHHBIX. |y oprpons TEXHUYECKOTO TEXHUYECKOTO TEXHUYECKOTO JUTSE KOHTPOJIS
(OIIK-2) TEXHUYECKOTO COCTOSTHUS COCTOSTHUS COCTOSTHUS TEXHUYECKOTO
Koxpr W | cocrosHus puOOpPOB puoOpOB puOOpPOB COCTOSTHUS
HAaHMEHOBA | pubOpOB 3JIEKTPOHHOU AIEKTPOHHOMN 3JIEKTPOHHOMU puOopoB
HUSAMHIHMKA | 3JICKTPOHHOM TEXHHKH; TEXHHKHU; TEXHUKH; AJIEKTPOHHOMU
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KPUTEPUU U ITOKA3ATEJIM OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA

IIkasna mo TpaaAMMOHHON NATHOANIBHON cUCTEeMe

PE3YJIBTAT = =
OBYUYEHMSI ba3oBblil ypoBeHb IIpoaBUHYTHIN Bricoxuii yposens
HEJ0MYC | Hey/JOBJIETBOPHUTEJ | YIOBJIETBOPHUTEIbH YPOBEHb
MO JMCUHHUNIHHE oTJaM4YHO/Iu(.3aueT
(Mony.1i0) K bHO o/mud.3auer )fOpOIHO/)IIfq).?.a‘IET
Ikaja no 6a/UIbHO-PETUHIOBOI cHUcTeMe
0-35 36 - 60 61 -80 81-90 91 -100
TEXHUKU; - pabortatpb c|- paborathb cl- paboTtatpb C | TEXHUKH,
- paboratb c AKCIUTyaTallMOHHOW | AKCIUTyaTallMOHHOW | AKCIUTyaTallMOHHOW | - pabortathb c
AKCIUTyaTallMOHHOU JOKYMEHTAllMe 10 | JOKYMEHTAallue IO | TOKYMEHTAlHUe IO | SKCITyaTallHOHHOM
JNOKYMEHTaIueH 1o TEXHUYECKOMY TEXHUYECKOMY TEXHUYECKOMY JTOKYMEHTalue 1o
TEXHUYECKOMY 00CITyKUBaHUIO 00CITyKUBAHUIO 00CITyKUBaHUIO TEXHUYECKOMY
00CITyKUBaHUIO pudopoB npuOopoB prudopoB 00CITyKUBAHUIO
pudopoB 3JIEKTPOHHOU AIEKTPOHHOU 3JIEKTPOHHOU pudbopoB
3JIEKTPOHHOU TEXHUKH. TEXHUKHU. TEXHUKH. AIIEKTPOHHOMU
TEXHUKU. TEXHUKHU.
Bnaoems Hji- He OTCYTCTBHC HABBIKOB | HCIOCTATOYHOC HaJM4de  HAaBBIKOB | YCIICIIHOE
3onk-2: BJIAICET | BJIAACHUA: BJIIAJICHUC: BJIQJICHUS: - BJIaJcHUE:
- MOHHUTOPHHIOM - MOHUTOPUHIOM | - MOHHUTOPHUHIOM | MOHUTOPUHIOM - MOHUTOPHUHIOM
TEXHUYECKOI0 TEXHUYIECKOro TCXHUIECKOro TEXHUYECKOI0 TEXHUYECKOT'O
COCTOSIHUS COCTOSAHHA COCTOAHUA COCTOSIHUS COCTOSIHUS
npu6opos IT; npubopos OT; npubopos OT; npu6opos IT; npu6opos IT;
- DKCIUTyaTanuein - OKCIUlyaTalued | -  OKCIUIyaTalMed | - skcrutyaTamyedd | -  SKCILTyaTalmein
pudopoB npubopos npubopos pubopoB npuOopoB
5J1EKTPOHHOI BJICKTPOHHOM BJICKTPOHHOM 5J1EKTPOHHOI 3J1EKTPOHHOM
TEXHUKMU. TCXHUKHU. TCXHUKU. TEXHUKU. TEXHUKHU.
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KPUTEPUU U ITOKA3ATEJIM OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA

IIkasna mo TpaaAMMOHHON NATHOANIBHON cUCTEeMe

Ba3oBblii ypoBeHb IpoaBunyTHIN .
He/IONYC | HeYJAOBJETBOPUTEJ | YI0BJIETBOPHUTEIbH YPOBEHb Bhicokuit yposens
OTJIMYHO/IHu(.3a4ueT
K bHO o/nug.3auer xopowo/mug.3aqer
Ikana mo 0a/1J1bHO-PETHHIOBOM CHCTEMe
0-35 36 - 60 61— 80 81-90 91 -100
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