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1. Heub 1 32124 0CBOCHUS AMCHUIJIMHBI (MOLYJIs1)

Heabio IMCHUNIMHBI SIBJIAETCS:

— IIOATrOTOBKA BI)IHYCKHI/IKa, BJIAJACHOIICTO (1)I/I3I/Iq€CKI/IMI/I OCHOBaMHu H HpI/IHIII/IHaMI/I
JIEHCTBUS MPUOOPOB TBEPAOTEIBLHOMN AIEKTPOHUKH;

— o0yueHHe TEOPEeTUYECKUM OCHOBAM M METOAaM 3KCIEPUMEHTAIILHOTO HUCCIIEeIOBaHU
nmapamMeTpoB M XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOMCTB H YCTAaHOBOK
AIEKTPOHUKH PA3TMYHOTO (PYHKITMOHAILHOTO Ha3HAYCHHS M KX IPUMEHEHHUIO.

OcHOBHBIE 321291 U CHUILINHBI:

— UW3y4YeHHWE OCHOBHBIX THWIIOB TOJYNPOBOAHUKOBBIX TPHUOOPOB H  (HHU3HUECKHUX
IpOIIECCOB, 00ECTIEUNBAIOIINX UX PabOTY;

— OBJaJIeHHE METOAAMU HCCIIeIOBaHUs IPUOOPOB TBEPAOTEILHON AIEKTPOHHUKH;

— TmnpuoOpeTeHne HaBBIKOB MPAKTHYECKOTO NPUMEHEHHUS TOJYYCHHBIX 3HAHHI;
CIOCOOHOCTEH I CAMOCTOSITEIIBHON PaOOTHI.

N3yuyenne qucUIIMHbl HallpaBJIEHO HA MOATOTOBKY CHELMAIUCTOB, CIOCOOHBIX pellaTh
po0JIeMbl, BOSHUKAIOIINE MTPH SKCILTyaTalliy U3IEIUN AJIIEKTPOHHON TEXHUKHU C Y4ETOM 00JacTH,
THUIIOB U 33/1a4 NMPO(HECCHOHATLHON AEATEIBHOCTH B COOTBETCTBHHU C MPO(PECCHOHATBHBIMA
CTaHAApTaMHU:

— 06.005 «CnemuanucTt MO SKCIUTyaTalldd PagdOdJICKTPOHHBIX CPEACTB (MHKEHEP-
AIIEKTPOHHUK)», YTBEPXKICHHBIH MpHKa3oM MUHUCTEpCTBA Tpyla M COLUATBHON
3auuThl Poccuiickoit @enepanun ot 31 urons 2019 roga N 5401 (3apeructpupoBaH
B Mumnrocte PO 28 aBrycra 2019 roja,
peructpauroHHbii N 55756).

— 40.058 «HmxeHep - TEXHOJOT MO MPOU3BOACTBY H3JEIUNA MHUKPOIICKTPOHUKN,
YTBEPXKACHHBI IpUKa3oM MuHucTepcTBa TpyAda M COLMAIBHOM  3allUTHI
Poccuiickoii @enepannu ot 03.07.2019 1. Ne 480n (3apeructpupoBan MuHIOCTOM
Poccun 29.07.2019 r. Ne 55439).

2. Mecro nucunmiiunabl (MoayJsi) B crpykrype OIIOII BO

JucuuninuHa BKJIIOYEHa B 4acTb, (OPMHpPYyEMYI0 ydacTHUKaMU 00pa3oBaTeNbHBIX
orHomennid bB1.B.01.01 yueGHOro mmana mno HampamieHuto mnoaroroBku BO 11.03.03
KoHcTpynpoBanue u TEXHOJOTHsS AJIEKTPOHHBIX cpeAcTB npoduib: «KoHcTpyupoBaHue u
TEXHOJIOTHsSI PAJUOIEKTPOHHBIX CPEACTBY.

[Ipu ocBOEHMM TUCIMILIMHBI 00YYarOMIUNHCA CMOKET YACTUYHO IPOJAEMOHCTPUPOBATD CIIEAYIOLINE

06o6mmenHbie TpyaoBbie pyHKIMH (OTd):

—  JkcmiyaTtainus paano3ieKTPoOHHOI annapaTtypsl (npodeccunoHanbHbid cTangapt 06.005
«CnenuanucT 1o 3KCIUTyaTallud PaJuo3JEKTPOHHBIX CPEICTB (MH)KEHEP-3JIEKTPOHUK)Y,
ko B, ypoBeHb kBamudukamm -5);

— Pa3zpaldoTka eIMHHYHBIX TEeXHOJIOTHYECKHX IIPOLECCOB M PEeKOMeHAauui 1o
YCTPaHEHHIO U NpeAyNpeskAeHNI0 Opaka B IPOU3BOACTBE H3/1eJHil MUKPO31eKTPOHUKH
(mpoceccronanbubiii cranaapt 40.058 «MHxkeHep - TEXHOJIOT 1O MPOU3BOJACTBY H3ICIHIMA
MUKPORJIEKTPOHHUKI», KOJI B, ypoBeHb KBaupuKamu -6).

N3yuenue nucumIuivHbl « TBEpaOTENbHAS IEKTPOHUKA» 0a3upyeTcs Ha CIEYIOLINX, paHee
U3y4aeMbIX, JUcIMILIMHAX: «DPusuka», « TeopeTuueckue OCHOBBI paJUOTEXHUKN», «Marepuaisl U
KOMIIOHEHTBI 3JIEKTPOHHBIX CPENCTBY, «OCHOBBI HaJIE)KHOCTH 3JIEKTPOHHBIX CPEICTBY.

OcBoeHNe JaHHOW JUCIUILIMHBI, B CBOIO O4epe/lb, HEOOXOAUMO AJIsl YCIEUIHOIO YCBOEHUS,
B IIOCJIEAYIOUIEM, CIEHAIBHBIX KypCOB M0 IUCHUIUINHE: «MUKpo3aeKTpoHuKa», «Teopernueckue
OCHOBBI PaAMOTEXHUKI», « CXEMOTEXHHKA JIEKTPOHHBIX YCTPOUCTB» U Ip.



3. TpeOoBaHusi K pe3yJbTaTaM O0CBOCHMS IUCHUILIUHBI (MOIYJIA)

[Iporiecc wm3yuyeHHWs IUCLUMIUIMHBI HampaBieH Ha (OpMHpOBaHHE NPOdeccHOHATIBLHOMN
komnerenuuu (ITK-1):

— Crnoco0eH NpPoOBOAUTH TeXHHYECKOe O00CIYy;KMBaHHE PAJAMO0JIEKTPOHHOH anmnaparypsl
(mpodeccronanbubiii crangapt 06.005 «Crenuanuct Mo SKCIUTyaTallud PaguodJIEKTPOHHBIX
cpenctB  (MHXKEHEP-IJCKTPOHHK)», TpyaoBas ¢yHkuus B/01.5 - Texuuueckoe
o0cC/Iy’KUBaHUE PAAU0YIEKTPOHHOI anmaparypsl).

Ko u HauMeHOBaHHe HHIMKATOPA JOCTUKEHNS] KOMIIETeHIIUH:
— IIK-1.3. Hcnomp3yer cpencrtBa U3MEpPEHMsI Ul KOHTPOJISI TEXHUYECKOTO COCTOSHUSA
PaZModJIEKTPOHHOM anmapaTypahl.

B pesynbrare uzyueHus AMCUUIUIMHBI (MOLYJs) « TBEpIOTENbHAS DIIEKTPOHUKA) CTYIEHT
JIOJDKEH:

3HaTh:
— TNPUHLIUIBI Pa0OTHI yCTPOHCTBA, BO3SMOXHOCTH CPEJCTB KOHTPOJISI TEXHUUECKOTO COCTOSTHUS
PaguO3JIEKTPOHHON anmaparypsl;
— MeTOoJbI 00padOTKU PE3yIbTaTOB U3MEPEHUI C NCTIOIB30BAHUEM CPEJICTB BHIYUCIUTEIBHOM
TEXHUKH.
Ymersn:
— paboTaTh C OKCIUTyaTallMOHHOM JIOKyMEHTAIllMed 10 TEXHUYECKOMY OOCITYyKHBAHHIO
Paauo3JEKTPOHHON anmaparypsl;
— HCHOJb30BaThb CPEACTBA  M3MEPEHMsI Ul  KOHTPOJISL ~ TEXHUYECKOIO  COCTOSIHMSA
PaZMOdIIEKTPOHHOM anmapaTypahl.
Baaners:
— OKCIUTyaTallieu paJiMO3JEKTPOHHOU anmnapaTyphbl;
— cOOpKOIi U HACTPOUKOW PaIMO’IEKTPOHHOM ammapaTyphl.

4. Copep:xaHue U CTPYKTYpPa AUCHMILIMHBI (MO1YJIs1)
B rtabmuue 1 mpuBoaMTCS onucaHMe COAEp’KaHMs AUCLUILIMHBI, CTPYKTYpUPOBAaHHOE IO

paszzenam, ¢ yKa3aHHEM IO KaKJOMY pasfenry (OpMbl TEKYILEro KOHTPOJIS: 3aliuTa J1abopaTOpHOI
pa6otsl (JIP), komnoksuym (K), rectuposanue (T).

Tab6muma 1
HaumeHnoBaHue Conep:kanue pasaesa/ TeMbl Kon dopma
pasjiena KOHTPOJIUPYEMO | TeKYIIero
Il KOMIIETCHIIUK | KOHTPOJS
(unu ee 4yacTH)
1 | Dnexmponno — Knaccupukammss u Ha3HaueHHA ITK-1 K, T, JIP
ObIPOUHbLL Nepexoo. | MATEPUATIOB JJIEKTPOHHON TEXHUKH.
OcHoBHbIE CBOWCTBa
MOJTYTIPOBOJTHUKOB.  [IpoBOMMOCTH
MOy IPOBOIHUKOB. O6pa3oBanue

ANIEKTPOHHO — JBIPOYHOTO IEepexoja.
DHepreTuyeckue avarpamMmbl p — n
nepexoja B PaBHOBECMH U IIPH
CMEICHHUSX. Beicora
MOTEHLUATBHOTO Oapnepa U
KOHTaKTHAasi Pa3sHOCTh NOTEHIIMAJIOB.




Huonnas teopus BAX. Peanbnas
BAX p — n nepexona. {uddy3nonnas
TeopHs. DHepreTHuecKas Iauarpamma
p — 1 —n nepexona B paBHOBecHH. TOK
o 1 Ppy3noHHOH Teopun yepes p — 1
— n mnepexon. EMkocTh amona.
bapbepHast u nuddy3uoHHasT €eMKOCTb
U WX 3aBUCHMOCTH OT HAampsHKCHUSI.
[Tpo6oii p — n mepexona. TyHHETbHBIH

po0oii. Temnepatypnas
3aBHCUMOCTb PpOOUBHOTO
HampspkeHus.  TermoBolt  mpoOoH.
TemneparypHas 3aBUCUMOCTD
MpOoOUBHOTO HampsHKeHHs. JIaBUHHBIN
po0oil. CBsi3b KoddduimeHTa
JIAaBUHHOTO Pa3MHOXKEHUs c
K03 puneHTOM yIapHOH
MOHM3AIIIH. Temmneparypnas
3aBHCUMOCTb IPOOUBHOTO
HampsbkeHus.  TerwoBoit  mpoOoii.
TemneparypHas 3aBUCUMOCTb

MIPOOMBHOTO HATIPSKEHHUS.

Konmaxm memainna
c
NOJYNPOBOOHUKOM.

DHepreTuveckue JarpamMmmbl
KOHTaKTa MeETaJlI - IMOJYNpPOBOIHHUK.
ObenHeHHbIC (3amopHsIe) "
oOoraieHHble (aHTU3AMOPHBIE CJIOH).
Pacnpenenenne o0beMHOTO 3apsga M
AIIEKTPUYECKOT0 TIOJii B IEpPEXoe
MeTaul — noaynpoBogHuk. Ilupuna
O00BEIGHHOTO CJIOSI B PAaBHOBECHUU H
pu cMenienusix. BAX nuonos ¢
koHTakToM  [lloTrTkn.  OMuueckuii
KOHTAKT.

IHK-1

K, T, JIP

bunonsapnwiii
mpanzucmop (bT).

bunonspHsIii TPAH3HUCTOP.
Crpykrypa. Pexxumbl padboTel. Cxembl
BrmrodeHus. [lpunnun paboter BT.
Koodduumentsr  ycuneHust  mpu
pa3IMYHBIX ~ CXE€Max  BKJIIOYECHUS.
Cratuueckue apaMeTpsl npu
pasmIuyHBIX pexumax padoter bT.
CraTnueckue XapaKTepUCTUKU B
cxemax ¢ Ob wu 0OD. [Ilpoboii
TpaH3UCTOpA.

IK-1

K, T, JIP

Tupucmoprr.

Tupucropel. CrpyKkTypa JUOIHOTO
tupucropa (auHucropa). IlpuHuun
pabotsl. BAX nunmCTOpA.

Tpuoanslii TUPUCTOP (TPUHHUCTOP).
[TpuHIMDT IEUCTBUSL. BAX
TPUHUCTOPA B 3aKPBITOM COCTOSIHUM.

IIK-1

K, T, JIP

Ilonesvie

IToneoit TPAH3UCTOP c

I1K-1

K, T, JIP




MPAH3UCTNOPDL.

YOPAaBISAOIMM P — N IEPEXOAOM.
Ctpykrypa ¥ T[OpUHIHUI  pabOTHI.
CraTtuueckue  XapakTEpUCTUKH U
MaJIOCUTHaJIbHbIE napameTpsl.
YacrorHbeie xapakrepuctuku. M/II -
TPAH3UCTOP C  HHAYLHUPOBAHHBIM
kaHaioM.  Crpykrypa.  IlpuHiun
paboThL. Craruueckue
xapakrepuctuku. MIIT — Tpan3ucrtop
C BCTPOEHHBIM KaHasoM. CTpyKTypa.
[Mpunmun  pabotel.  CraTHyeckue
XapaKTEPUCTHUKHU. [Tpubopsr c
3apA10BOH CBs3bI0. CTpyKTYypa.
[Tpuniun neicTBus. XapakTepUCTUKU
U TIapaMeTphl.

6 | Ilpubopwl na ocHose
00bEMHBIX
aghghexmos.

TyHHENnbHBIN TAOJI. [TpuHIMI
neiictBust. 30HHbIE quarpammsl BAX.
OxBuBaneHTHas cxema T/I. OcHOBHEIC
napaMmerpsl.  OOpalleHHBIH  JUO.
JlaBuHHO —  TOpPOJETHBIA  AUOI.
VYcnoBus MOSIBIICHUS OTPUIIATEIHHOTO
JTUHAMUYECKOTO COITPOTUBIICHUS U €T0
¢usnueckuit cmpicn. CTpykrypa
npuniun aevicreus JIJII. JlaBunHO —
MIPOJIETHBIM  pexxuM.  Pexum ¢
3aXBaueHHOM  Tu1azMoi.  Dddekr
l'anna.  MexXAOMUHHBIA  TIEPEX0.
snektpoHoB  u  OJIC.  Ilpunmun
nencrteuda quonaa 'anna. ITponeTHslii
PEXKUM.

ITK-1

K, T, JIP

7 | OnmosnekmponHnvie
NOYNPOBOOHUKOBbLE
npubopul.

Knaccugukamuss — OnTo3I€KTPOHHBIX

MOJTYTPOBOTHUKOBBIX puOOpOB.
[TomynnpoBOIHUKOBBIE puOopsI
OTOOpaKECHHS nHpopmanuu u
WH(ppaKpaCcHbIE H3IIyYaIONINe JTUOMIBI.
Jlazepsl. [TpuHIMI JEWCTBUSL.
Konctpyxkuus 51 TEXHOJIOT U
W3TOTOBJICHUS MH)KEKIIMOHHBIX

na3epoB. OCHOBHBIE XapaKTEPUCTHKHU
u mapamerpbl. DoTope3ucTtopsl H

(boTOaNO B TexHomorus
W3TOTOBJICHUS U KOHCTPYKLHS.
OcHoBHbIE XapaKTePUCTUKHU u
MapaMeTphl. DOTORIEMEHTHI,
(boTOoTpaH3UCTOPHI U POTOTUPUCTOPHI.
OcHOBHBIE rnapaMeTpbl u
XapaKTEPUCTHUKHU.

IIK-1

K, T, JIP

Cmpykmypa oucuyunaunsl (MoOynsn)

Tabnuma 2. OOmiast Tpy10€MKOCTb JUCIIUILIMHBI COCTaBIIAET 5 3aueTHbIX eauHul] (180 yacos).




Buja padoTsi

TpynoeMKocTb, 4achl

4 cemectp Bcero
OO0mas Tpyr0eMKoCTh (B 4acax) 180 180
KonTakTHas padora (B 4acax): 102 102
Jlexyuonnvie 3anamus (J1) 34 34
Jlabopamopuwsie pabomul (JIP) 68 68
CamocrosiTe/ibHasi padoTa (B yacax), B TOM 51 51

4yHcie KOHTAKTHas padora:

Kypcosas pabota (KP)/ Kypcosoit npoekt (KIT)

HE MPEyCMOTPEHBI

HE IIPEyCMOTPEHBI

CaMoCTOsITeNIbHOE U3yUeHHUE Pa3/IeTIOB/TeEM 51 51
IloaroroBka u Npoxo:kIeHUE MPOMEKYTOYHOM 27 27
arrecTanuu

Buja npoMexyTo4HO# aTTecCTAlMHU JIK3aMeH

Taomuua 3. JIeKInOHHBIE 3aHATUS

Ne i/nm

Tema

DNEKTPOHHO — JIBIPOYHBII MEPEXO.

KonTakT MeTanna ¢ IOJIYTTIPOBOIHHUKOM.

bunonsipusiii Tpanzuctop (BT).

Tupucropsl.

IloneBrie TPAH3HUCTOPBLI.

[Tpubops! Ha 0OCHOBE 0OBEMHBIX IPHEKTOB.

A R Pl el e

OnTO31eKTPOHHBIE OJTYTIPOBOTHUKOBBIE TPHUOOPHI.

Tabnuua 4. JlabopaTtopHbie paboTHI

Ne i/t

HaumeHoBaHue J1aDOPaTOPHBIX padoT

DIIEKTPUYECKHE CBOMCTBA 3JIEKTPOHHO-IBIPOYHBIX NTEPEXOOB.

TemneparypHas 3aBucuMoctb BAX u mapaMeTpoB ITHO0B.

I/ICCJIG,HOBaHI/Ie HUMITYJIbCUBHBIX XaPAKTCPUCTUK JUOOOB.

W3ydenune cTaTUCTHYECKUX XapaKTEPUCTHK M ApaMETPOB OUMOISIPHOTO TPAH3UCTOPA.

HccnenoBanue 4acTOTHBIX CBOMCTB U napameTpoB bT.

HccaenoBaHue moJieBbIX TPaH3HUCTOPOB.

I/ICCJ'IC,HOBaHI/Ie CTaTUCTUYCCKUX MapaMETPOB MAJIOMOIIHBEIX TPAH3UCTOPOB U JUOJOB.

I/I3y‘IeHI/I€ CTATUCTUYCCKUX XAPAKTCPUCTUK YIIPABISACMBIX TUPUCTOPOB THUIIA P-N-P-N.

I/ICCJ'ICIIOB AHUC TYHHCJIbHBIX OUOOOB.

S| | AW o —

HccnenoBanmne xapakTepuCTHK MOTYIPOBOIHUKOBBIX MPUOOPOB Ha ycTaHOBKe JI2-56.

Tabnuna 5. CaMocCTOsATENbHOE U3yUEHUE Pa3/IelIOB TUCITUILIAHBI

Ne i/t

BOl'[pOCI)I, BbIHOCUMBIC HA CAMOCTOATEC/IbHOC U3YUYCHUC

TpaH3uCTOp KaK JTMHEHHBINM YETHIPEXIIOJIIOCHUK

Pa3zHoBUIHOCTH TPAH3UCTOPOB U MX MapaMeETPhI

Mopenuposanue M/I11-Tpansucropa

O06s1acTH IPUMEHEHUS! MOJIEBBIX TPAH3UCTOPOB C 3apsI0BOU CBSI3bIO

BriBoa nndopmanuu usz [13C

3aTtupaeMble THPUCTOPBI

TupHucTOpBI-IN0IBI

i R Fal BadEad fan

CpaBHI/ITeHBHaH XapPaKTCPUCTUKA TUPUCTOPA U TPAH3HUCTOPA




9. JlazepHoe ycuiienue
10. PaznoBugHOCTH (HOTOAMOIOB
11. Cuctema 0003HaYeHHS ONTOMNAP
5. OuneHo4yHble MaTepHAJIbI JJIsl TEKYIEro U py0e:KHOro KOHTPOJISA yCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTecTalluu
KonnokBuym

B cemectpe mpoBosATCs 3 KOJUIOKBUYMa, KOTOPBIE OLIEHUBAIOTCA 0 § OAJIJIOB KaXIbIi.

NNk W=

o ®

10.

11.
12.
13.
14.

15.
16.

S

@

10.

5.1.1. Bonpocbwl, ébinocumoie Ha KOI0KGUYM
(xonmponupyemas komnemenyus [1K-1)

Iepewlii Kon1okeuym

Knaccudukanus n Ha3HAUeHUS MaTEPUAJIOB SJIEKTPOHHONW TEXHHUKH.

OcHOBHBIE CBOWCTBA MOJyNPOBOIHUKOB. [IpOBOAMMOCTS NOIYTIPOBOJHUKOB.
O0pa3oBaHue 3NEKTPOHHO — ABIPOYHOTO MEepPexo/a.

OHepreTuyecKue AuarpaMMsbl p — n Mepexoaa B paBHOBECUH U IIPU CMEILEHUSIX.

BricoTa moTeHIIManbHOrO Oapbepa U KOHTaKTHAs! Pa3HOCTh MOTEHIIMAIOB.

Huonnas reopust BAX. Peanpnas BAX p — n nepexopa.

Juddy3uonnas Teopusi. JHEpreTUUEcKas [uarpaMmma p — i — n nepexojia B paBHOBECHHU.
Tok o qudPy3noHHOH Teopun yepe3 p — i — n Mepexo/.

Emkocts nuona. baprepHas u nuddy3rnoHHass EMKOCTh U UX 3aBUCIMOCTH OT HAIIPSDKEHUSI.
[Ipo6oii p — n mepexona. TyHHenbHBIN Tpo0oil. TemneparypHas 3aBUCUMOCTh POOUBHOTO
HaTPsHKEHUS.

JlaBuHHBIN TIP000#i. CBsI3b KO GUIMEHTA TABUHHOTO Pa3MHOXKEHHS ¢ K03 HUITMEeHTOM
yAapHOW MOHHU3AITIH.

TemnepaTypHas 3aBUCUMOCTb TPOOMBHOTO HaNpsikeHUsl. TernoBoil mpooOoii.
DHepreTuvecke IuarpaMMbl KOHTAKTa METAIlI - MOTYTPOBOTHUK.

OO6enHeHHBIE (3aMOpPHBIC) U OOOTAIICHHBIC (AHTU3AMIOPHBIC CIION).

Pacnipenenenrie 00beMHOTO 3apsi/ia U JIEKTPUUECKOT0 MOJIS B IEPEX0/IE METAIIT —
MOJTYTIPOBOTHUK.

uprHa 00bEEHHOTO €105 B PABHOBECHUHU U IIPU CMEIIECHHUSX.

BAX muonos ¢ xouraktoMm loTrTku. OMuUYecKnii KOHTAKT.

Bmopoii konnokeuym

bunonspueiii Tpansuctop. Ctpykrypa. Pexxumbl paboThl. CXeMbl BKIIOUEHUS.
[Tpunun padotsl BT. Koadduuments! ycunenus npu pa3inyHbIX cXeMax BKIIOYESHUS.
CraTuueckue napameTpsl IpH pa3IudHbIX peskuMax padbotsl BT.

Cratunueckue xapakrepuctuku B cxemax ¢ Ob u O03.

[Ipo6oii Tpansucropa.

Tupucropsl. CTpykTypa 1uogHoro Tupucropa (aunucropa). [lpunmun padors. BAX
JUHUCTOPA.

Tpuoanstit Tupuctop (Tpunuctop). Ilpunuun aericteus. BAX TpuHucTOpa B 3aKpHITOM
COCTOSIHHH.

[ToneBoii TpaH3UCTOP C YIPABISAIOMIKM P — N tepexo oM. CTpyKTypa U NPUHLUI PAOOTHL.
CraTuueckue XapaKTepUCTHUKU U MaJIOCUTHAJIbHBIE ITApaMeTPhI IOJIEBOr0 TPAH3UCTOPA.
YacTOTHBIE XapaKTEPUCTUKHU.

MJIT - TpaH3ucTop ¢ HHAYUIUPOBAaHHBIM KaHaioM. Ctpykrypa. [Ipuanmn paGoTsr.
Cratuueckue XapaKTepUCTHKH.




11.

12.

—

o

10.
11.

MII — Tpan3ucTop ¢ BcTpoeHHbIM KaHasioM. Ctpykrypa. [Ipuniun padotsr. CtaTnueckue
XapaKTEPUCTHUKHU.
[TpuGopsl ¢ 3apsaoBoii cBsa3bl0. CTpykTypa. [IpuHiun neiictBus. XapakTepucTUKH U
IIapaMeTpsl.

Tpemuit Konokeuym

Tynuenbublid quoA. [Tpunuun neiictBus. 30HHbIE quarpamMmmbl BAX.

OxBuBanentHas cxema TJI. OcHoBHBIC TapaMeTpbl. OOpaIIeHHbIH THOI.

JlaBUHHO — POJIETHBIN AUOJ. Y CIOBHS MOSIBICHUS OTPULATEIBHOIO JUHAMUYECKOTO
COTIPOTUBIICHUS U €T0 (PU3UIECKHIA CMBICII.

Crpykrypa u npuniun aevctsus JIJII. JlaBuHHO — nmponeTHbIN pexxuM. Pexxum ¢
3aXBaYEHHOU IIa3MOM.

Oddexrt I'anna. MexaonuaHbIN iepexo anekTponoB u OJ[C. [IpuHnun nefictBus nuoaa
I'anna. IIponeTHsiii pexum.

Krnaccudukanus onTosieKTpOHHBIX MOIYIPOBOJIHUKOBBIX MPUOOPOB.
[onmynpoBoAHNKOBBIE TPUOOPHI OTOOpakeHUsT HH(OPMAIK U HHPpPAKpACHBIE
W3JIyYarouue JUO0bI.

Jlazepsl. [IpuHnun nercraus.

KoHcTpykiiuss ¥ TEXHONOTHSI HW3TOTOBJICHMSI HWHKEKIMOHHBIX J1a3epoB. (OCHOBHBIE
XapaKTEPUCTUKH U NTapaMeTpBI.

®dortope3uctopsl U PoToANOAbI. TEXHOIOT S U3TOTOBIIEHUS U KOHCTPYKIIHSI.

OCHOBHBIE  XapakTepUCTHKH M  MapaMmeTpbl  (OTOPE3UCTOpoB U (HOTOAMOMOB.
®oTrod5eMeHThl, (POTOTPAH3UCTOPHI U (GOTOTHPUCTOPHL. OCHOBHBIE MapamMeTpel U
XapaKTEPUCTHKHU.

Pexomenoayuu npu no02omoeke K Koni0Keuymy
popaboTaTh KOHCIEKTHI JICKIHi [0 BOIPOCcaM KOJIJIOKBUYMa;
IIPOYUTATH OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO T10
U3y4aeMbIM BOIIPOCAM;
OTBETUTH Ha BOIIPOCHI KOJJIOKBUYMA;
IIPU 3aTPYyTHEHUSIX, IPOKOHCYJIBTUPOBATHCS C IPENOIaBATEIEM.
Kpumepuu oyenuganusn

Ouenka
HeyaoBJj1eTBOPUTEJIBHO | YIOBJETBOPHUTEIBHO Xopoiio OTJIMYHO
2 dana 4 d6a/1a 6 0as10B 8 dasioB
Crynent HE 3Haer | CryaeHt CryneHt xopomo | CTyZeHT B  TIOJHOM
3HAYUTEIILHON YacTH | IOBEPXHOCTHO 3HaeT | 3HACT Matepuai, | obbeme 3HaeT
BOITPOCOB, JIOITYCKAET | BOIPOCHI TrpaMOTHO u no | Mmarcpuall, rpaMOTHO U
TB )5 racTt
CYILIECTBEHHBIE OINMOKM B | KOJUIOKBHYMA, CYIWCCTBY  HM3JAracT | 1o CyLIeCTBY H3laraer
€ro, JOIyCKas | €ro, HE AOITyCKas
OTBETaX Ha BOIIPOCHI JOITyCKaeT
HEKOTOPEIC CYHIECTBEHHBIX
HETOYHOCTHU B OTBETE .
HCTOYHOCTH B OTBCTC HETOYHOCTCHU B OTBCTC
Ha BOIT
a BOIpOC Ha BOIPOC Ha BOIIPOC.

Oo0pa3ubl TeCTOBBIX 3aIaHUM
(konmponupyemasn komnemenyus [1K-1)

1. Ilpm yBenumueHuu mioma M p-n nepexoja Ha ooOpaTHyto BeTBb BAX p-n nepexoja ripu
MIOCTOSIHHOM HarpshKeHUH 0OpaTHBIM TOK
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a) YMeHbIaeTcs;
0) YBenuuuBaercs;
B) He u3mensercs;
r) PaBen nHymro.

2. Ipx-»s10

a) Tok apeiida p-n mepexona;

6) IIpsimoii Tok p-n mepexona;

B) udy3uoHHBIN TOK;

r) ToK HAChIIIEHNS NI TEIUIOBOM TOK.

3. Tlpsmoii Tok Ha BAX p-n nepexosa Bo3pacTaeT ¢ MOBBILLIEHUEM TeMIEpaTyphl,
T.K. a) [loTeHImanbHbIN 6apbep yBEINUMBACTCS NP MTOCTOSHHOM
Hanpspkerany; 0) [loTeHmanbHbINA Oapbep YMEHBIIACTCS TIPHU TTOCTOSTHHOM
HaMpsHKEHUH;

B) [loTeHumanbHbIi Oapbep HE U3MEHSAETCS PU NOCTOSTHHOM HAIPSKEHUU.

4. Ilpu naBUHHOM T™poOOE C YyBEIMYEHHEM TeMIlepaTypbl MpPOOMBHOE  HAMpsLKEHHE
YBEJIMYMUBACTCS, T.K.

a) JlnmuHa cBOOOAHOrO MpobOera yBETUUMBAETCS, 4, CIICAOBATENBHO, YBEIHMYMBACTCS U
SHEPTHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTEINh Ha JUTMHE CBOOOAHOTO mpolera, Juis
MOHU3AIMH aTOMa TOTyTIPOBOTHHUKA;

0) Jlnuna cBoOomHOrOo mMpobera He M3MEHsIETCS, a, CIEJOBATEIbHO, HE HM3MEHSETCS H
SHEPrusi, KOTOPYIO MOXET MPUOOPECTH HOCUTEND Ha JITMHE CBOOOTHOrO mpobdera, s
MOHU3ALMH aTOMa MOTYTPOBOHUKA;

B) Jlmuna cBoGomgHoro mpoOera yMeHbIIAeTCs, a, CJIeJOBaTelIbHO, YMEHBIIAETCS U
SHEPTHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTEINb HA JUTMHE CBOOOIHOTO Ipolera, Juis
MOHHU3AIMH aTOMa TOTyTIPOBOTHHUKA;

r) Jimna cBoOOmHOrO mpobOera yMeHbIAETCA, a, CJIeI0BATeNIbHO, YBEIMYUBACTCS
SHEPrusi, KOTOPYIO MOXET MPUOOPECTH HOCUTENb Ha JIMHE CBOOOTHOrO IMpobera, yis
MOHH3ALUH aTOMa TIOTYTIPOBOIHUKA.

5. TemmoBsIM IpoOOEM Ha3bIBACTCS

a) IIpoxoxneHue oOpaTHOro TOKa B p-n Iepexoje, MpH KOTOPOM BBIIENAETCS
OIpEITICHHOE KOJHMYECTBO TeIljla M €CIM OHO IMPEBOCXOIUT KOJIUYECTBO TeILIa,
OTBOJMMOE OT p-n Tepexojia, TO TeMIlepaTypa HauyHET TMOBBIIIATHCS, YTO MPUBEIET K
po0oKo;

6) IIpoxokaeHwe 0OpaTHOrO TOKAa B p-N IEpexoje, TPH KOTOPOM BBIAEISETCS
OIPEIETICHHOE KOJIMYECTBO TeIla M €CIIM OHO HEe MPEBOCXOIUT KOJIMYECTBO Terlia,
OTBOJMMOE OT p-n Tepexojia, TO TeMIlepaTypa HauyHET TOBBIIIATHCS, YTO MPUBEIET K
po0oro;

B) IlpoxoxkneHne oOpaTHOr0O TOKa B p-n MEpexojie, MPH KOTOPOM BBIIEIISETCS
OIPEIETICHHOE KOJIMYECTBO TEIIa M €CIM OHO TMPEBOCXOAUT KOJIMYECTBO TEIla,
OTBOJMMOE OT p-n Tepexoja, TO TeMIepaTypa HEe HW3MEHHUTCS, YTO TpPUBENET K
po0oro;

6. VYxaxwute popmyny mupunbsl OI13 B o0mem Buje.

a) d — _\/MQ. NoFNd— ((Pk =+ U),

e Na+Nd
6 d — ! ° Na+Nd ° i u);
e) Na+Nd (QO

288

0

B)d = +2E8E° ¢ NatNd (;Pk
r

+ u);
d =‘/28

—e

efo
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Na—Nd o NatNd + u).
Na+Nd (Q )

7. HpI/I IIpsAMOM CMCILICHUHU B p-N MEPEXOAC MMPOUCXOAUT
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a) DKCTpaKLus;

0) Umxekmus;

B) DKCTPAKIUS U UHKEKIIHS;
r) [peiid HocuTeneii 3apsiia.

8. Jluddysnonnas Teopusi — 3TO TEOPHUS TOJICTOTO MEPEX0/1a, KOraa

a) Illupuna OII3 mHoro menbiie audQPy3uoHHON muHbl d

<< L; 6) Hlupuna OIT3 muoro Oombiie auhy3uOHHON TTHHBI

d > L; B) lllupuna OII3 pasua auddysuonnoit mmue d

= L;

r) [lupuna OI13 Menbiie 1160 pasHa auddysuonnoi mmue d < L.

9. TlpoGuBHOE HampsHKEHHE YMEHbIIAeTCs, TpPU TYHHEIBHOM Tpo0oe C  yBETMYCHHEM

TEMIIepaTypébl, T.K.

a) IllupwHa 3ampemieHHOW 30HBI  YMEHBIIACTCS, W  yMEHBINACTCS  TOJIIMHA
MOTEHIIMAILHOTO ~ Oaphepa, dYTO TMO3BOJSET TYHHEIMPOBaTb, MPH  MEHBIIUX
HaTPSHKCHUSX;

0) Ilupuna 3ampenieHHOW 30HBI yBETMUYMBACTCS, M  YBEIUYMBACTCS  TOJIIMHA
MOTCHIMAIGHOTO ~ Oaphepa, 4YTO IMO3BOJSICT TYHHEIMPOBATh, MPH  MEHBIITUX
HaMpsHKCHUSX;

B) IllupmHa 3ampemieHHOH 30HBI  YBEIWYHMBACTCS, W yMEHBINACTCS  TOJIIIMHA
MOTEHIIMAILHOTO ~ Oapbepa, UTO TMO3BOJNSET TYHHEIUPOBATh, TPH  OONBIINX
HaTPSHKCHUSX;

r) Illupuna 3ampemieHHOW 30HBI YMEHBIIACTCS, W  YBEIMYMBACTCS  TOJIIMHA
MOTCHIIMAILHOTO ~ Oapbepa, YTO TMO3BOJISICT TYHHEJMPOBATh, TIPU  OOJBIINX
HaMpsHKCHUSIX.

10. T; — 310

a) BpeMs XuU3HU JBIPOK;

0) BpeMst )KH3HU AIIEKTPOHOB;

B) Bpewmst )ku3HM HOHOB;

r) Bpems sxu3Hu HOCUTENe COOCTBEHHOTO TI/TI.

Memoduqecmtepekomendauuu 1O N0020MoGKe K mecmupoeanuro

TecTbl — 3TO BONPOCHl WIM 33J]aHusl, NPEyCMaTPUBAIOIINE KOHKPETHBIM, KPaTKUM,
YETKUI OTBET Ha HMMEIOIIMECS ATaJOHbI OTBETOB. IIpu caMOCTOSTENBbHOW MOJATOTOBKE K
TECTUPOBAHUIO CTYJCHTY HEOOXOIUMO:

a) TOTOBSCb K TECTHUPOBAHHUIO, MpopaboTaTb HHPOPMALMOHHBIM MaTepuan Io
mucturiuHe. [IpoKOHCYNBTUPOBATHCS C MPEnojiaBaTelieM IO BOIMPOCY BbIOOpa y4eOHOI
JINTEPATYPHI;

0) 4eTKO BBISICHUTE BCE YCIOBUS TECTHPOBAHUS 3apaHee. 3HATh, CKOJIBKO TeCTOB Bam
OyJeT TpemIoKeHO, CKOJbKO BPEMEHHM OTBOJUTCS Ha TECTUPOBAHHE, KaKOBa CHCTEMa
OLICHKH PE3YJIbTATOB U T.[I.

B) mpucTymnas K paboTe ¢ TeCTaMu, BHUMATEIHHO U JI0 KOHIIA MPOUYTUTE BOMPOC H
mpejiaraéMble BapHaHThl OTBETOB. BhiOepuTe mpaBHIIbHBIE (MX MOXET OBITh HECKOJIBKO).
Ha oTtmenbHOM NHCTKE OTBETOB BBHIMHINUTE IU(PY BOmpoca U OYKBBI, COOTBETCTBYIOIIUE
MpaBUJILHBIM OTBETAM;

T') B MPOIECCE PEIICHMSI KEINATeIbHO MPUMEHATh HECKOIBKO MOAXOJOB B PEIICHUHU
3aJaHusl. DTO TO3BOJSET MAKCHUMAlbHO THOKO OMEpUPOBATH METOJAMH PEIICHUs, HaXOMs
Ka)KbIil pa3 ONTUMAaJIbHBIA BapUAHT.

n) ecau Bbl BcTpeTwiiv upe3BbIYaiiHO TpYIHBIN A1 Bac Bompoc, He TpaThbTe MHOTO
BpeMeHU Ha Hero. [lepexoauTte kK apyrum tectaM. BepHuTech K TpyIHOMY BOIPOCY B KOHIIE.

€) o0s3aTeabHO OCTaBbTE BpEMsl Uil TMPOBEPKH OTBETOB, YTOOBI HU30EKaTh
MeXaHNYECKUX OIIHOOK.
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Kpumepuu oyenusanusn

Onenka
HEY/10BJIeTBOPUTETbHO YIOBJIETBOPUTEJIHHO XOpoIIo OTJIMYHO
0 6a10B 3 6ajna 4 day1a 5 6an0B
Menee 50 % npaBwibHO | 50-70%  mpaBwisHO | 71-85% 86-100%
BBINIOJTHEHHBIX 3aIaHUM. BBIIOJIHEHHBIX MPaBUIIBLHO MIPaBUIBHO
3aJJaHMI. BBITIOJTHEHHBIX BBITIOJIHEHHBIX
3aJIaHUil. 3aJIaHUi.

3ananus AJs1 J1a0OPATOPHBIX 3aHATHH
(xoumponupyemas komnemenyus [1K-1)

JlaGopaTopHBIii MPaKTHUKYM SIBJISIETCS BAXHBIM DJIEMEHTOM OOYYeHHUs, T.K. IPUBUBACT
HaBBIKM CAMOCTOSITEJIbHOM paboThl Ha pa3IMYHOM J1a0OpaTOPHOM OOOpYIOBaHMHM M YMEHHE
MOJIb30BATHCS PA3TUYHBIMU IPUOOPAMHU M HHCTPYMEHTAMH.

Ilpumep munoeoit r1abopamopnoii pavomul « Temnepamypuas 3asucumocmos BAX u
napamempog 0u00086»

Lenbto naHHOW pabOTHI SABISETCA HUCCIEAOBAHHE BOJIbT-AMIIEPHBIX XapaKTEPHUCTHK,
muddepeHnnanbHol eMKOCTH, AuddepeHIInaTbHOTO COMPOTHRICHHUS p-n mepexoAa (Auoaa) u ux
HW3MEHEHUS C TEMIIEPATYPOM.

Memoouueckue pekomenoayuu

BrimonHenue kaxxaoi 1abopaTopHON pabOThI CKIIAIbIBACTCS U3 CIEIYIOIUX ATAIOB.

1. CamocTosITeNTbHAsE TIOATOTOBKA CTYACHTOB K padore. [lepen Hawamom pabOTHI CTYIEHTHI
JOJDKHBI YETKO TPEACTaBIATh ceOe 1eiab padoThl, 3HATh CXEMY, METOJ M3MEpEeHHUs, (PU3HUECKYIO
CYLIHOCTh OXHMJIA€MBIX pe3yJbTaToB. JlokeH OBbITh MOATOTOBJIEH MPOTOKON H3MEPEHUH,
cojiep Kaliii TaOJIHMIbl Ul 3alUCH PE3yJIbTaTOB M3MEPEHHH M OCHOBHBIE pacdyeTHbIe (OPMYJIBI.
CryneHTsl, HE NOJTOTOBHUBIIMECS K paboTe B COOTBETCTBUM C O3TUMHU TpeOOBaHUAMH, K
BBITTOJIHEHHUIO pabOTHI HE JOMYCKAIOTCS.

2. [IlpoBenenue »sKcrnepuMeHTa. OITOT HTal OCYLIECTBISIETCS B COOTBETCTBUU C
METOAMYECKUMH YKa3aHUSIMH, KOTOpBIE COJEpKATCS B OMMCAHUM K Kax10i padote. JlaboparopHbie
M3MEpEHHs Ha CTEH/E CTYJIEHT MOXET HayaTh TOJIbKO IMOcie coOeceoBaHus C MpenojaBaTesieM U
MOJIyYeHUsI COOTBETCTBYIOWIETO Jomycka. JlroOble W3MeHeHHs B CXeMe MPOBOAATCA NpHU
OTKJIFOUEHUH CXEMbl OT UCTOYHHMKA HampsbkeHus. Pe3ynbTaTbl H3MepeHuss MNpoBEpsIOTCS
IIpernoaaBaTesieM.

[Ipu pabotre B nmaGoparopui HEOOXOAMMO CTPOTO BBHITIOJHATH BCE TPAaBWIA TEXHHKH
0€30IacHOCTH U YKa3aHUs MPEroaaBaTelis.

3. CocraBneHue or4yeTa O MpoaenaHHON padore. K oT4eTy O BBHINOJHEHHOW paboTte
NPEIbABISIOTCS CIeNyIoIne TPEOOBaHUS:

OT4yer JOMMKEH CcOJAepKaTh MCUEPIBIBAIOLIME JaHHbIE, KaK O ILenu paldoThl, Tak U O

pe3yJsibTaTax B CIEIYIOLIEH 0CIe0BATEIbHOCTH:

— 3aJlaHue;

— CX€Ma yCTaHOBKHU U ONHCAaHUE METOJUKU U3MEPEHMUI;

— IEpBHUYHBIE FKCIIEPUMEHTAIbHBIE PE3YJIbTAThI 32 IOIUCHIO MIPENOAaBaTeNs;

— pe3yabTaTbl 00pabOTKH 3KCIEPUMEHTANIbHBIX JaHHbBIX, BKJItOUas rpaduku, TaOJINLbI;
— oOuiue BbIBO/BI O padOTEe U 3aKIIFOUEHHUE, O KAUECTBE UCCIIEIOBAaHHBIX MaTEpUAJIOB.

TekcT oTyeTa Jo/KEeH ObITh HAITMCaH aKKypaTHO U pa300puMBO OT PYKH WJIU IPEJCTABIIEH B
BUJIC PACIIEUATKH, [OCIe KOMIBIOTEPHON BEpCTKH. B 000uX cilyyasix TEKCT JOJKEH MPEACTaBIATh
co0oil Jornyeckoe M3JI0KEeHUe cylecTBa Bompoca. Hengomyctumo npusenenue ¢opmyii, Tabauil
0e3 pa3bsicCHEeHHUIl Bcex 0003HaYeHUH U cOKpameHui. OTueT I0JKEeH OBbITh MOHATEH JJI Ka)JI0ro
YUTAOIEro 03 KaKUX-JI100 JOTIOIHUTENbHBIX BOIIPOCOB Y COCTaBUTENEH OTYETA.
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4. Ilocne ONpeaACTaBJICHUA OTUCTA CTYACHT AOJDKCH MMCEThb, KAK MUHHUMYM, IMOBCPXHOCTHLIC

3HaHUS 10 KOHTPOJBHBIM BOIpPOCaM K paboTe, MMEIONIMMCS B METOJMUYECKUX YKa3aHUAX, U eMy
BBICTABJISIETCS OAJIJI, KOTOPHIM OIEHEHA JJaHHas JlabopaTopHas padora.

NNk L=

10.
. BBIHpSIMJI}IIOHIHI‘;I KOHTaKT MCTAJUI-TIOJTYIIPOBOJHUK B CMCIICHHUH. I[I/IOI[HEUI u

11

12.
13.
14.
15.

16.

17.
18.
19.
20.
. Ctpykrtypa u npuHnun aeictsusg M/II-TpaH3ncTopoB ¢ HHIyIUPOBAHHBIM KaHAJIOM.
22.
23.
24.
25.
26.

21

27.

28.

29.

30.

6. IIpomexxkyTouyHasi aTTecTamus
(xoumponupyemas komnemenyus [1K-1)
Cnucox 0CHOBHBIX 60NPOCOB K YCHIHOMY IK3AMEHY

Jubdy3noHHBIN TOK B MOJIYITPOBOIHUKAX. 3aKOH MOJIHOTO TOKA.

VYpaBuenue HenpepbIBHOCTH. nddy3nonnas anmHa HocUTeNnel 3apsa.

Bunbl snexTpuyecKkux KOHTaKTOB, TPEOOBAHUS K HUM.

P-n-nepexon B paBHOBECHH.

P-n-niepexon B cMelieHuH.

BAX npeanbHOTO M peagbHOro p-n-nepexoa.

[lpuHIMI AEWCTBUA, pEXUMBI padOThI, XapaKTEPUCTUKHU, YCIOBHOE rpaduieckoe
0003HaueHNEe 1 MapKUPOBKA JTNOJIOB: BRIMPAMHUTEIbHBIX, BU, UMITy THCHBIX.

[lpuHIMI ~AEWCTBUA, pEXUMBI padOTHI, XapaKTEPUCTUKU, YCIOBHOE TIpaduuecKoe
0003HaueHNE U MapKUPOBKA JIMOO0B: BAPUKAIIOB, CTAOMIUTPOHOB, CTAOMCTOPOB.

[Mpunatmn neiictus, BAX, 0603HaueHe TyHHEIBHOTO AUOAA.

BrImpsaMisirommii KOHTaKT METaJUI-ITOJIYTIPOBOIHUK B PAaBHOBECHHU.

¢ dy3uoHHAs TEOPUU BHINPSIMIICHHUS.

KoHTakT MeTam1 — moaynpoBOJIHUK C OMUUECKUMH cBoiicTBaMuU. CriocoOb! (hOpMUPOBaHHUS.
CtpyKTypa U IPUHLIUII AeHCTBHS OUTIONIIPHBIX TPAH3UCTOPOB.

PexxuMbl paboThI, CXeMBI BKIIFOYEHHUS, ITApaMeTpbl OUMOJISIPHBIX TPAH3UCTOPOB.
OcoGennoctu BAX, nuddepenumanbupie KodPOUIUEHTH Meperadd  OUIOJISPHOTO
TpPaH3UCTOpPa, BKIFOYEHHOTO0 1o cxeme Ob.

OcoGennoctu BAX, nuddepenumanbupie KodpGUIUEHTH Mepenadyd  OUIOJISPHOTO
TPaH3UCTOPA, BKJIFOUYEHHOTO 1o cxeMe O0.

CrpyKTypa U NPUHIMUI AEHCTBUS THPUCTOPOB.

Tuns! TMpucTOpoB. CXEMBI BKIIOUEHHUS, TapaMeTpsl U BAX Tupuctopos.

O dext nons. MAII-ctpykrypa. [loBepxHOCTHAS TPOBOAUMOCTD.

Bonbrdapagusie xapakrepuctuka MAII-ctpykTypbl. [IoBepXHOCTHBIN BapuKar.

BAX u napamerpst MIII-TpaH3ucTOpPOB ¢ MHAYLIMPOBAHHBIM KaHAJIOM.

Crpyxkrypa n npunuun aeictsuss M/II1-TpaH3ucTOpOB €O BCTPOCHHBIM KaHAJIOM.

BAX u napamerpst MIII-TpaH3uCTOPOB €O BCTPOEHHBIM KaHAJIOM.

Knaccudukanus ontos31eKTpOHHBIX MOJTYHIPOBOIHUKOBBIX TPHUOOPOB.
[TomympoBoIHUKOBBIE TPHUOOPHI 0TOOpaskeHUsI MH(OpMAIMK U MH(paKpacHbIe
M3ITy4arolue THOMIBIL.

Jlazepsl. [Ipuniun nelictBus. KOHCTPYKIUS M TEXHOJIOTUS N3TOTOBJIEHUS HHKEKIIMOHHBIX
nazepoB. OCHOBHBIE XapaKTEPUCTUKH U TAPAMETPHI.

dortope3nuctopbl. TeXHOIOIUsI U3TOTOBIIEHUS U KOHCTPYKIHUSA. OCHOBHBIE
XapaKTEPUCTUKHU U ITapaMeTPBHI.

®ortonnonabl. TeXHOIOTUs U3rOTOBJIEHUS U KOHCTPYKIMSA. OCHOBHBIE XapaKTEPUCTUKU U
apaMeTpBl.

®oTo351eMeHTHI, (HOTOTPAH3UCTOPHI U (HOTOTUPUCTOPBLL. OCHOBHBIE TApAMETPHI

U XapaKTEPHUCTHUKHU.

Memoouueckue pexomenoayuu npu nOO20MoeKe K IK3AMeHy
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[TonroToBka CTy€HTOB K 3K3aMEHY BKIIIOYAET MPOPaOOTKY JIEKIHiA, B TECUEHUH CEMECTpa U
HEIMOCPEICTBEHHYIO IOATOTOBKY B JIHHM, NPEIUIECTBYIOUIME HK3aMEHy, BKIIOYAs, KOHEYHO,
MOJTOTOBKY K KOJUIOKBUYMaM, TECTHPOBAHHUIO, BBIITOJHEHUIO Ta0OPATOPHBIX padOT M UX 3aLINTY.

Jl1s MOATOTOBKM K OTBETaM Ha SK3aMEHAllMOHHBIE BOIPOCHI (OHU BBIJAIOTCS B KOHLE
ceMecTpa) CTYIEHT JOJDKEH HCIOJIb30BaTh HE TOJBKO KypC JIEKUUMH, HO U OCHOBHYIO U
JOTIOJTHUTENBHYIO JIUTEpaTypy Ui BBIPAOOTKM YMEHHs JaBaTh pa3BEpHYTHIE OTBETHI Ha
MTOCTaBJIEHHBIE BOIIPOCHI.

B Xxoze moAroToBKH K 9K3aMEHY CTYAEHTY HEOOXO0JMMO oOpamiaTh BHUMAaHUE HE TOJIBKO Ha
YPOBEHb 3alIOMMHAHMS, HO U HA CTENEHb IOHUMAHUS U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTAETCs HE
IIPOCTBIM 3ayYMBAaHUEM, a YCBOCHHMEM IIPOUYHBIX CHUCTEMATHU3MPOBAHHBIX 3HAHUI aHAIUTHYECKUM
MbluieHreM. Clie1oBaTenbHO, HEMOCPEACTBEHHAS MOATNOTOBKA K JK3aMEHY JOJDKHA B Pa3yMHBIX
IIPONOPLUAX COUYETATh U 3alIOMUHAHNE, U IOHUMaHUE POrpaMMHOI0 MaTepuaia.

Pacnpeoenenue 6annoe mekyuiezo, pyoexcrnoz0 KOHmMpPOuA u IK3IAMEHA

Ne O6masn 1-s1 Touka 2-s1 TOUKA 3 Touka
cymma
1. | Tekymmuii KOHTPOJIb
MOCCIICHNUE 3aHITHMI 10 3 3 4
0aIoB Oaiia Oaia Oamna
BBLIMTOJIHEHHE U 3al[UTa 21 7 7 7
mabopaTopHBIX padboT Oan OasoB OayoB OaioB
2. | PyOe:xkHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0ajoB 0amioB 0anoB 0aJioB
KOJUIOKBUYM 24 8 8 8
Oana 0amioB 0anoB 0aJioB
HTroro 70 23 23 24
0aJLlI0B 0aa 0ay1a 0a1a
3. | Ok3ameH 30 min — 15, max — 30
0aJLII0B 0aJsI0B

Kpumepuu oyenusanus

[Tpu ocBoeHMH mucHUIUIMHBL hopmupyercs komrereHIus [1K-1. Yka3anHass KOMITETSHITHS
(bopMHpYIOTCS B COOTBETCTBHHM CO CIEAYIOLUIMMHU TallaMu:
— (QopMupoBaHHEe M pa3BUTHE TEOPETUUECKUX 3HAHUH, NPETYCMOTPEHHBIX YKa3aHHBIMHU
KOMIIETEHIIUSMHU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOsTeNIbHAs paboTa CTYICHTOB);
— TIpHOOpeTeHHe U Pa3BUTHE MPAKTHUECKUX YMEHMH, MPEAyCMOTPEHHBIX KOMIETEHLHUSMU
(;mabopatopHbie paboThl, CAMOCTOSITENbHASA paboTa CTYACHTOB);
— 3aKpeIUIeHWEe  TEOpPeTHYECKMX  3HAHMH, yMEHHH M NPAKTUYECKUX

NPEIYCMOTPEHHBIX KOMIETEHUUsAMH (J1abopaTopHble paboThl, MPAKTUKH, BBITYCKHAs

HaBBIKOB,

KBaJTM(HUKAIIMOHHAS paboTa).

CdhopMupoBaHHOCTH KOMIIETEHIIMH B PAMKaX OCBOCHUS TaHHOW JUCIUILIMHBI OLEHHBAETCS TI0
TPEXypPOBHEBOH IIKaJeE:
— 0a30BbIi YPOBEHD (OL€HKA «YAOBJIETBOPUTEIbHO») SIBISIETCS 00513aTENIbHBIM IS
BCEX 00YyYaronMxcs Mo 3aBepUICHUH OCBOCHUSI TUCIUIINHBL,
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— TPOABUHYTHIM YPOBEHH (OLEHKA «XOPOLLIO0») XapaKTepPU3yeTCs MPEBBILLICHUEM

MUHUMAJBHBIX XapaKTePUCTUK CHOPMUPOBAHHOCTH KOMIIETEHIIUI 110 3aBEPILICHUN

OCBOCHUA TUCHUIIIINHBI,

—  BBICOKHH YPOBCHBb (OHeHKa «OT.TII/I'-IHO») XapaKTCPpU3yCTCs MaAKCUMAJIbBHO BO3MOXKHOH

BBIPAXKCHHOCTBIO KOMHCTGHIII/Iﬁ U ABJIACTCA BA)KHBIM KaUCCTBCHHBIM OPUCHTUPOM JJIA

CaMOCOBCPIICHCTBOBAHU.

KpnTepml OIICHKH Ka4YeCTBA OCBOCHUSA JUCHUIIVIMHBI IIPUBEACHBI B IIPUJIOKCHUH 2.

7. MeTtoauuyeckne MAaTEPHAJLI, ONPeAeISIOIIHe MPoueayPhLl OIleHNBAHUS 3HAHUKA
9 9
YMEHHIi, HABBIKOB U ONBITA JeSITeIbHOCTH

Ta6mmma 6. Pe3ynapTaThl OCBOEHUS yU€OHON AMCIUILUIMHBI, TIOJICKAIIHE POBEPKE.

PesynbraTrhl 00y4eHust

OcHOBHbDBIE IOKA3ATEIH OICHKH

Bua oneHo4yHOro MaTepuaJia

(KOMIeTeHII M) pe3yJbTaTOB 00yYeHus
Crocoben NPOBOJUTH | 3HATH: BrimmoniHeHME U 3a1uTa
TEXHHYECKOE —  TIPUHIUIBI paboThI | JJAOOPATOPHBIX PabOT;
obOcmyKuBaHue YCTPOMCTBA, BO3MOXKHOCTH | THIIOBBIE OLIECHOYHBIE
PaINOdTIEKTPOHHOM Cpe/CTB KOHTPOJIsSl | MaTepHUabl s yCTHOTO
anmapatypsl (ITK-1) TEXHMYECKOT0  COCTOSIHMS | orpoca (paszden 5.1.1);
Kon w HanMeHoBaHHe PaMOdIIEKTPOHHOM THUTIOBBIC TECTOBBIC 3/ T1aHUS
HHIUKATOPAa NOCTH:KEHHUS annaparypsl; (pazoen 5.2.);
KOMIIETCHIIMU —  METOJbI 06pa6OTKI/I TUIIOBEIC OIICHOYHBIC
I1K-1.3. Hcnonesyer PE3yJIbTATOB M3MEPEHHH ¢ | MaTepUasbl K 9K3aMEHY
Cpe/ICTBA HW3MCPCHUS  JUIA HCTIONB30BaHUEM  cpejcTB | (paszden 6.).
KOHTPOJIA TCXHAYCCKOI'O BBIYMCIUTEIILHON TEXHUKHU.
COCTOSTHHS YMeThb: Brinmonnenue u 3ammura
PaMOdIEKTPOHHOM — pabotarth ¢ | mabopatopHbIX paboT;
anmaparyphl. SKCIUTyaTaIHOHHOM TUTIOBBIE OIICHOYHBIE
JOKyMeHTaLHei o | MaTepuasl Ui yCTHOTO
TEXHUYECKOMY onpoca (pasden 5.1.1);
06CITy KUBAHHIO TUTIOBBIC TECTOBBIC 33/ T1aHUS
PaarOdIEKTPOHHON (pazoen 5.2.);
allIaparypbl; TUTIOBBIE OILICHOYHbIE
—  HCIOJIB30BaTh cpencrpa | MATCPHAIIBIL K IK3aAMCHY
usMepenus i Koutpous | (Pasoen 6.).
TEXHHUYECKOTO  COCTOSTHHS
PaMOdIIEKTPOHHOMN
anmapaTyphl.
Buiazern: BrimonHenue u 3amura
_ skernyatanueii abopaTOPHBIX padoT;
PATHOSICKTPOHHOI TUTIOBBIC OIICHOYHBIE
ATIADATYPHL; MaTepHuabl JIsl YCTHOTO
— CcOOpKOM W  HACTPONKOM onpoca (pazoen 3.1.1);
paIHOTEKTPOHHO THTIOBBIC TECTOBBIC 38/ 1aHUS
anmnaparypsl. (pasden 3.2.);

THUTIOBBIC OTICHOYHBIS
MaTepuaibl K SK3aMEeHY
(paszoen 6.).
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8. YueOHo-MeTOAMYECKOe oDecnieueHHe TUCUMILTUHBI (MOTYJIs)

OcHognaa numepamypa
1. T'yproB B.A. TBepnoTenpHas 35IeKTpoHUKA: yueOHOe mocooue st By30B. / B. A. ['ypToB. —
2-e u3n., nom. — M.: Texnocdepa, 2008. — 408 c. (14 3K3., UMeeTcs AIEKTPOHHAS BEpCHs)
2. Tposmn, IL.E. TBepnotenbHas snektponuka. M.: TYCVYP, 2006. — 330 c. 95C «IPR Books»
3. Bukynun U., Cradeen B.U. dusnka momynpoBOAHUKOBBIX prOopoB. M.:- Panno u cBs3b,
1990 (17 7x3.)

Jononnumensnan r1umepamypa
4. Jle6eneB A.W. ®duzuka noixynpoBOAHUKOBBIX MpuOopoB. M.: ®usmatiurt, 2008. - 488 c.
5. O.B. Munos3opog, N.I". [lankoB. DnekTpoHnka. Y4ueOHUK Aj1s1 By30B 4-¢ u3jl., crep. - M.: BIIL

2008. (QnexrponHsbIii yueOHuk B Oubnanoreke KbI'Y, pexxum noctyna http:/lib.kbsu.ru).
6. A.JL Mapuenko. OCHOBBI 3JIEKTPOHMKH, Y. TIoC. 11 By30B. u31. MK Ilpecc. 2000.
7. H.M. Tyros u np. [lomynpoBoaHrKoBbIe TPHOOPEL. - M.: DHeproaromuzaar. 1996.

Ilepuoouueckue uzoanusn

[lepeuens nepuoauueckux M3gaHui, noiaydaembix Oubanorekoit KBI'Y, B KOTOpBIX CTyaeHT
MOXET O3HAKOMUTBCS C COBPEMEHHBIMU JOCTH)KEHMSMH B O0JACTH AJIEKTPOHHKH, MUKPO H
HAHOBJIEKTPOHUKHU:

—  O®usuka. (PuU3KKa MOIYNPOBOIHUKOBBIX IPOBOHUKOB U JUIEKTPUKOB, KBAHTOBAs

anekTpoHuka). M3sectus BY30B.

—  DIEeKTpPOHUKA.

— @u3MKa U TEXHMKA [1OJIyIIPOBOJHUKOB.

—  MUuUKpPOAIIEKTPOHHKA.

— KBaHTOBas 3JEKTPOHUKA.

— Panmosnextponuka

— Marepuaibl 31€KTPOHHOM TEXHUKH.

— @usuka TBEpAOro Teaa

— HW3Bectus By30B.

Humepnem-pecypcol
http://lib.kbsu.ru/ - bubnuorexa KBI'Y.

http://www.garant.ru/ - CipaBo4Hasi mpaBoBasi cuctemMa «I apant.

http://www.consultant.ru/ -CripaBounas npaBoBasi cuctema «Koncynprantlltocy.
http://www.studmedlib.ru - 3bC «KoHCynbTaHT cTyACHTa»

http://www.ph4s.ru/book electronika.html - O6pa3oBarensHbriii mpoekt A.H. Bapruna
http://www.Russianelectronics.ru -noprai «Bpems 31eKTpOHUKI»;

http://www.platan.ru — KaTajnor 3JeKTPOHHBIX KOMIIOHEHTOB;
http://metodist.lbz.ru/iumk/nano/lections.php - BuI€OpOIMKH 110 HAHOTEXHOJIOTUU;
http://nano.fcior.edu.ru — kaTagor Hay4HO- 00pa30BaTEIbLHBIX PECYPCOB

e A i A

JUT HAHOMH,LY CTPHH.
10. https://www.sciencedirect.comV/ - [TonmHOoTEKCTOBasA 6a3a qaHHbIX ScienceDirect.

9. IIporpammuoe oGecnevyenne COBpeMeHHbIX HHPOPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHii

1. CtyneHTsl UMEIOT JI0CTynl udepe3 MHTepHeT nocTynm K eAMHOMY 00pa3oBaTelIbHOMY

MopTrainy, I7€ B OTKPBITOM JOCTyI€ HMEIOTCA Pecypchl y4eOHO-METOIMYECKOW JMTEpaTyphl,
ABJISIOIIMECS pa3paboTkaMy BeAyIIuX By30B Poccum.
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2. Jlnst peRTHHTOBOTO KOHTPOJISI UCTIONB3YETCSI CHCTEMa KOMIBIOTEPHOTO TECTHPOBAHUS HA
0a3e mporpammHoro obecrieuenuss Moodle.

3. Ilpu BeIMOTHEHWH JIAOOPATOPHOTO MPAKTUKYMa CTYACHTHI B OOS3aTEILHOM TOPSIKE
MPOBOJIAT 00PaOOTKy IKCIIEPUMEHTAIIBHBIX TAHHBIX C IPUMEHEHHEM MPOrpaMMHBIX cpen Microsoft
Exell, MathCad.

4. B pamkax oOecrieueHUs] MPUMEHEHHsS] KOMITBIOTEPHBIX TEXHOJIOTH B 00pa30BaTeIbHOM
nporiecce UMEIOTCS CIICIUATU3NPOBAHHBIE KOMITBIOTEPHBIE KJIACCHI ¢ COBPEMEHHBIM MPOTPaMMHBIM
o0ecrieueHreM U UMEIOIINM BbIXOJ] B IHTEepHET.

10. MaTepuajibHO-TeXHHYECKOe 00ecnedyeHne TUCIUIIMHBI

MartepuaabHO-TEXHUYECKYIO 06a3y I MPOBEACHUS 3aHATHH 10 JUCIUTUTHHE COCTABIISIOT:

—  CHelMaIM3UpOBaHHAS ayAWUTOPHsl, UCTIONIB3yeMasl IIPH MPOBEACHUN 3aHATHUI JIEKIIMOHHOTO
tuna Nel36, pacrionoskennas o aapecy: 360004, Kabapauno-bankapckas pecryOiuka, T.
Hampunk, yn.  YepsbimeBckoro, 175,  ycioBHbIE  HOMep-14,  OocHaleHHas
MYJIBTUMEAUIHHBIM ~ TIPOEKTOPOM M KOMIUIEKTOM  allapaTypbl,  MO3BOJIIOIIEH
JIEMOHCTPHPOBATH TEKCTOBBIE U TpadhuecKue MaTepuaibl;

— pabouee MeCTO IperoaaBaTes;

— pabouune MecTa CTYJICHTOB;

— MeJloBas JA0CKa.

MynpTuMenuiiHas npe3eHTalus, CONPOBOXKIAIONIAs JEKIUIO, TO3BOJISET MPENO1aBaTEI0
aKIIEHTUPOBATh BHUMAaHUE CTYJICHYECKON ayIUTOPUU Ha KIFOUEBBIX BOMPOCAX JIEKIIHH.

JucuumimHa obecreyueHa:

— TECTOBBIM MaTrepuajaMu B 3NEeKTpOHHOMN oOyuatomieit cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

—  KHWXKHBIM (DOHIOM OHOITHOTEKH;

— DIIEKTPOHHBIMH BEPCHUSMU JICKIINH U YICOHUKOB.

JlaGoparopHsble 3aHATHs NpoBojATcs B jJaboparopun Nel36 «BakyymHas U TBepaOTelbHas
AJICKTPOHMKA», PACIOJOKEeHHONH mo anpecy: 360004, KabGapauno-bankapckas pecrmyOnmka, T.
Hanpuuk, yn. Yepusbimeckoro, 175, ycinoBHbIi HOMep - 14, ocHamIeHHOM HEOOXOAUMBIM
000pyI0BaHUEM:

— U3MEpUTENbHbIE NPHOOPHl M 000PYJOBAaHUE IO HCCIEIOBAHUIO CTaTHYECKHX,
JUHAMHYECKUX U YaCTOTHBIX MapaMeTpOB U XapaKTEPUCTUK JIMOJIOB, TPAH3UCTOPOB
(OUTIONSPHBIX U MOJIEBBIX) U THPUCTOPOB (IMOJHBIX M TPHUOTHBIX);

—  U3MEpUTesh XapaKTEPUCTUK MOIYIPOBOIHUKOBEIX TPHOOpoB JI2-56;

— CTeH] Ui U3MepeHHs mapameTpoB U xapakrepuctuk JIITTO-2;

1u(GpoBbIE BOIBTMETPHI, aMIIEPMETPhI, MOCTHI IOCTOSHHOTO U MEPEMEHHOI0 TOKa,
TeHEePaTOPBI, OCHIIUIOrpadbl, ICTOYHUKH MUTAHUS, MYJIBTHMETPHI U JP.

CtTyaeHThl UMEIOT JoCTyN uepe3 MIHTepHeT 10oCTyI K JIeKTPOHHOM o0yuarolieil cucreme
«Moodle» (OTKpBITBII YHHBEPCUTET), KOTOpash MO3BOJSET pa3MeEIIaTh AICKTPOHHbBIC yUeOHbBIE
Kypchl B CBOOOJHOM JIOCTYIIE JJis CTYJICHTOB YHUBEPCHUTETA.

[Ipu npoBeneHny 3aHATUN JIEKIUOHHOTO TUIIA, CCMUHAPCKUX 3aHATHH UCIIOIB3YIOTCA:
JUUEHIUOHHOE NPOZPAMMHOE 00ecneueHue U C60000HO PACRPOCMPAHAEMbLE NPOPAMMDbL:

— Microsoft Office nunensus: HoroBop Nel35 ot 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, ceptudukat ot 29.11.2017, morosop 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,
noropop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot
25.11.2014, noroop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne(0331100002314000038-0003152-01 ot 10.09.2014, ceptudukat ot 20.04.2009,
ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot 14.03.2007,
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apxuBatop 7z, Adobe Acrobat Reader nmmeH3us: npemocTaBisieTcss OecIlaTHO Ha
yCIOBUSIX 10 anpecy https://www.adobe.com/ru/legal/terms.html;

Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3ust: mpeaocTaBiseTcs
OecIulaTHO Ha YCIIOBHSIX JIMIICH3HMOHHBIX COIJIALICHWH Ha MpOrpaMMHOE oOecreueHHe ¢
OTKPBITBIM WCXOIHBIM KOZIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

JIIst CTyZICHTOB C OTpaHMYEHHBIMI BO3MOXKHOCTSIMH 3/I0OPOBBSI CO3JIaHBI CIEIIHATHHBIC YCIOBHS
U1 Ioy4eHus: oOpasoBanus. Crienualn3upoBaHHOE MOMEIIEHUE /ISl MHBAJIHJIOB PACIIOIOXKEHO T10
aapecy: 360004, KabGapauHo-bankapckas pecmyb6nuka, r. Hampumk, yn. Yepnsimesckoro, 173,
yCIIOBHBIA HOMep -1, aynutopust Nel4S5.

B mensix MOCTYHMHOCTH MOJTydeHHsI BBICIIEro 00pa30BaHUs MO 00pa30BaTebHBIM MPOTpaMMaM
MHBAIMAAMUA W JIMIAMH C OrPAaHUMYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbSI  YHUBEPCHUTETOM
o0ecrnieunBaeTcs:

aIbTePHATUBHON BepCcHel OQUITMAILHOTO caiita B ceTH « THTepHeT IS ClIa0OBHISAIINX;
MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIET0 00YyUYa0IIeMycss HEOOXOIUMYIO TTOMOIIIb;

JUISl WHBAMAOB W JIML C OrPaHUYECHHBIMH BO3MOXHOCTSIMU 3JI0POBbSl IO CIyXy —
OyONMMpOBaHWE BCIyX CIPaBOYHOW WH(OpPMAIMM O pACIUCAHUU YUYEOHBIX 3aHATHIA,
oOecrieueHre HaJUISKANMMU 3BYKOBBIMHU CPEICTBAMH BOCTIPOM3BEACHUS WH(DOPMAITUH;

JUISl WHBAJIWAOB W JHUI C OIPAHMYEHHBIMH BO3MOYKHOCTSMHU 3JI0pPOBbSl, HMMEKOLIUX
HapylIeHUs OIMOPHO-JBUTATEJILHOTO amnmapara, CO3/JaHbl MaTepUaIbHO-TEXHUYECKHE
yCJIOBHSL 00ECIEYMBAIOIINE BO3MOKHOCTh OECHPENATCTBEHHOTO JO0CTyINa OOyJaronuxcsi B
y4eOHBIC TTOMEIIEHUS, 00bEKTY TMUTAHUS, TYaJeTHBIC W IPYTHE MOMEIICHUS YHUBEPCUTETA,
a TakkKe MNpeObIBaHMSA B YKAa3aHHBIX IMOMEIIEHUSAX (HAIWYME pPACIIMPEHHBIX JBEPHBIX
MIPOEMOB, MOPYYHEH U APYTUX MPUCTIOCOOTCHUT).
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IIpunoxenne 1

JIner u3mMeHeHuii (1onoTHeHnii) B padoyveii nporpaMmMe JMCHUILIHHBI (MOXYJIsT)
«TBepaoTenbHasA JIEKTPOHMKA) 110 HANIPABJIEHHIO NMOATOTOBKHU
11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOIHS 3JIEKTPOHHBIX CPEACTB HANPABJICHHOCTD
(mpoduib) «KoHCTpYyHpPOBaHHE M TEXHOJIOTHA PAAMOJIEKTPOHHBIX cpeacTB» Ha 20 — 20
y4eOHbIii rojg

Ilepeyenb BHOCUMBIX | [Ipumeyanue

Ne ni/mm JuemeHT (myHKT) PII/]
U3MEHEHHH

Obcyoicoena u pekomeHoosana Ha 3aceoanuu Kagheopwvl

QJICKTPOHUKH U !!I/I!h[)OBI)IX I/IH!hO[!Ma!!I/IOHHBIX

TEXHOJOTHH, MPOTOKOI Ne OT «
20 r.

»._

3apenyromuii kagenpoi /P Temes /

MOATHICH pacumdpoBKa TOAMUCH marta




KpuTepnu OICHKH Ka4YeCTBAa OCBOCHHUA TUCHHUITIMHDbI

IIpuioxenne 2

Koz KPUTEPUU U IIOKA3ATEJIN OLUEHNBAHUSA PE3YJIBTATA OBYUEHUS
KOMIIETEeHHH
IxaJsia no TpaAMUUOHHOM NATHOANIBLHOM cUCTeMe
PE3YJIBTAT i .
OBYUYEHUA Ba3oBblii ypoBeHb PO/IBHHYTHIH Bbicokuii ypoBeHb
10 JUCHHILINHE HEJONYCK | HEyJAOBJETBOPUTEIBLHO YIOBJIETBOPHTEJILHO yposent oranyHo/ 1ud. 3auer
xopomo/ xud. 3a4er
(MoayJ110) /nud. 3a4er
MIxana no 6a/JUILHO-PEHTHHIOBOM cUcTEMe
0-35 36 - 60 61 - 80 81-90 91-100
3HaTh: OTCYTCTBHUE 3HAHUH O: HETIONHBIE 3HAaHUS O: B ILEIOM  YCHEIIHBIE | IMOJHOCTHIO
- TPUHOUIBI pabOTHI - TpuHIMNax paboThl | - HpUHOMOAX pPaOOTHI | 3HAHMS O: copmupoBaHHBIE
MK-1 YCTPOMCTBA, YCTpOICTBa, YCTpPOKCTBA, - TmpuHOWNAX paboTHl | 3HAHUA O:

Crocoben BO3MOKHOCTH CPEJCTB BO3MOYKHOCTSIX ~CPEJICTB | BO3MOXKHOCTSIX CpPEICTB | YCTpOICTBa, - mOpuHOMOAX —paboThl
HpOBOANTH KOHTPOJIS KOHTPOJISI TEXHHYECKOTO | KOHTPOJSI TEXHHYIECKOTO | BO3MOXHOCTAX CPEICTB | YCTPOMCTBa,
TEXHHICECKOS TEXHUYECKOTO COCTOSIHUSA COCTOSTHUS KOHTPOJA TEXHHYECKOTO | BOSMOXHOCTSX —CPEICTB
O0CITYKUBAHH | cocrosHus PaIMO3JIEKTPOHHOM PAIMO3JIEKTPOHHOM COCTOSIHHMS KOHTPOJIAI TEXHUYECKOTO
¢ PanMo3JIEKTPOHHOI anmnaparypsl, anmaparypsl; PaguOo3IEKTPOHHOM COCTOSIHUS
PA/MOSICKTPO | araparypl; Hesmaer | . yeronax o6paGotkn | - Merogax oGpaboTKn annaparypel; PaIHO3IEKTPOHHOM
HHOH - MeTobl 00paboTKH Pe3y/IbTaTOB M3MEPCHUIL | PE3yJIbTATOB M3MEPCHUH | - MeTonax 0OpaGOTKH | ammapaTypsr;
anmnaparypsl pe3yJIbTaTOB C HCIIOJIb30BaHUEM C HCIIOJIBb30BaHUEM Pe3ynbTaToB I/ISMGpCHI/Iﬁ - MeToIax 06pa6OTKI/I
Kopn M | U3MEpEHUi c CpCACTB . CpCACTB . C HCHOJIb30BAHHMEM pe3yJbTaTOB HU3MEPEHUI
HAUMEHOBAHU UCIIOJIb30BAHUEM BBIYHCIUTCIbHOU BBIYHCJIIUTCIIbHOU CpEICTB C HCIIOJIb30BaHUEM
€ HHIUKATOpA CpeacTB TEXHHUKH. TCXHUKU BBIYHCITUTCIIEHON CpeICTB
JTOCTHIKEHH S BBIYHCJINUTCIBHON TCXHUKHN BBIYMCIIMTEIbHON
KommeTenmuu | TEXHAKH TCXHUKA
IK-1.3.
Hcnons3yer Ymern: OTCYTCTBHUE WM | HEJAOCTATOYHOE YMEHHME: | B IIEJIOM  YCIIEIIHOE | MOJHOCTBLIO
cpencTBa - paboTtath c JacTUIHOC yMCHUE! - paboTats ¢ | ymenue copMUpPOBAHHOE
M3MepeHus 9KCILTyaTallMOHHON - paboratk . C | 3KCITyaTalMOHHOM - pabotarts c | ymenue
JUISL KOHTPOJIS JIOKyMEHTaLuen TI0 SKCILTyaTallMOHHOM JIOKyMEHTaluen MO | AKCIUTyaTallMOHHON - paboTath c
Texumueckoro | TEXHHYECKOMY AOKYMCHTalUCH N0 | TEXHUYECKOMY JOKyMEHTaIueH Mo | SKCIUTyaTallMOHHOU
COCTOSHES 00CTy>KMBaHHUIO H TCXHUYICCKOMY O6CJ‘Iy)KI/IBaHI/IIO TEXHUYECKOMY JIOKyMEHTaLuen 1o

PaZMO3IEKTPOHHOM © yMeet 00cITy KHBaHHUIO Paauo3JEKTPOHHOM 00CITy)KHUBaHHIO TEXHUYECKOMY
PagrodIIEKTPO .
HHOM anraparypsl, PaanO3JICKTPOHHOU anmaparypsl, PagMO3IEKTPOHHON 00cTy>KHBaHUIO
aIaparypol. - HCII0JIb30BaTh armnaparypsl; - HCIIONB30BaTh CPEICTBA | ammaparypsl; PaanOdIEKTPOHHON

CpeacTtBa  M3MEPEHUS - UCIIOJIb30BAaTh CPENICTBA | p3MEpEHUS JJI1 | - MCIIOJIb30BAaTh CPEACTBA | ammaparyphl,

Jiub KOHTPOJISA H3MEpCHIA [T | KOHTPOJISA TEXHUYECKOTO | U3MEpPEHUs U | - UCIIOJIB30BATh CPEICTBA

TEXHUYECKOI0 KOHTPOJISL TEXHUYCECKOI'O | COCTOSHUSA KOHTPOJISI TEXHHYCCKOI'O0 | M3MCPCHUS I
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Kon

KPUTEPUU U TIOKA3ZATEJIN OHUEHUBAHUA PE3YJIBTATA OBYUYEHUA

KOMIETEeHIIUU = =
Ilxana no TpaAMIUOHHOI NATHOA/ILHOM cHCTeMe
PE3YJILTAT HpoaBunyThIit
OBYUYEHUSA Ba3oBblii ypoBeHb P OBel);b Bebicokuii ypoBeHb
10 AUCHUIJIMHE HEJONYCK | HeyIO0BJEeTBOPHUTEIbLHO YIOBJIETBOPHTEJILHO yp OTJMYHO/ 1. 3aueT
/ xopouo/ 1ud. 3auet
(MoxyJi0) nud. 3auer
Ixana no 6a/UILHO-PEHTHHIOBOM cUCTEME
0-35 36— 60 61-80 81-90 91-100
COCTOSIHUS COCTOSIHUS Paauo3JIEKTPOHHOM COCTOSTHUS KOHTPOJISI TEXHUYECKOT O
PaIrodIeKTPOHHOM PaIrodIeKTPOHHOM anmnaparypsl. PanuodIeKTPOHHON COCTOSTHUS
anmnaparypsl. arnmnaparypsl. annaparypsl. PaIrOdEKTPOHHON
anmaparypsl.
Baapners: OTCYTCTBHUE HaBBIKOB | HEIOCTaTOYHOE HaJIn4uue HaBBIKOB | YCIICIIHOE BIaJCHHE:
- 3KCHJ’IyaTaHHefI Bi1aACHUA: BJIaCHUC: BJIaACHUS: - 3KcnﬂyaTauHeﬁ
paI[HOSHGKTpOHHOﬁ - SKCIUTyaTalueu - OKCILTyaTallueu - OKCILTyaTalueu paﬂI/I()&]'IeKTpOHHOf/'I
annaparypsl; He Ppaaro3JIEKTPOHHOM Ppaaro3JIEKTPOHHOM Paaro3IEeKTPOHHON anmnapaTypel;
- C6OpKOI71 u BJIaJICCT anmapaTypael; anmnapaTypsl; arraparypbl, - cOOpKOH U HACTPONKOM
HACTPOIKOI - cOOpKO¥i M HACTPOHKOH | - COOPKOH M HACTPOMKOM | - COOPKOH U HACTPOMKOH | pamro3)IeKTPOHHOM
PATHO3TEKTPOHHOIH PaarO3NEKTPOHHON PaaMOAIEKTPOHHON Paauo3IEKTPOHHOU anmaparypal.
arnmaparypsl. arnmaparypsl.. arraparypsl.
anImapaTypeL. paryp paryp patyp
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