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1. Ieab u 321244 OCBOEHHS THUCUUILITUHBI (MOTYJIs)

b0 JMCUMIIUHBI ABJISETCH:

— TIIOArOTOBKA BBITYCKHMKA, BIAJCIOIIEro (U3NYECKMMU OCHOBAMU U MPUHIMIIAMHU
JeiicTBUS TPUOOPOB TBEPAOTEIHHON SICKTPOHUKH;

— 00ydeHue TEOpPEeTUIECKUM OCHOBAM M METOJaM 3KCIIEPHUMEHTAIIEHOTO MCCIIEIOBAHUS
[apaMeTpoB U XApaKTEPUCTUK IMpHOOpPOB, CXEM, YCTPOMCTB U YCTaHOBOK
JIEKTPOHUKH PA3IMYHOr0 (PyHKIIMOHAJIBHOIO HA3HAYEHMSI U MX IPUMEHEHHUIO.

OcHoBHbBIE 321241 U CHHMILJIMHbI:

— W3y4YCHHE OCHOBHBIX THIIOB IIOJIYIIPOBOAHUKOBBIX TPUOOPOB M  (HU3HYECKHUX
IPOLIECCOB, 00ECIIEUNBAIOIINX UX PabOTY;

— OBJIaJICHHE METO/IaMHU UCCIIEJOBaHUs IPUOOPOB TBEPAOTENBHOMN 3JIEKTPOHUKY;

— INpUOOpETEeHHE HABBIKOB IPAKTMYECKOIO IIPUMEHEHHUs IOIYyYEHHBIX 3HaHUil;
CHOCOOHOCTEH I CaMOCTOATENILHOM PabOTHI.

W3ydyenne qUCHUIIIMHBI HAITPABIIEHO HA MOJATOTOBKY CIIEIIMATNCTOB, CIOCOOHBIX peIlaTh
poOJIEMBI, BOZHUKAIOIIHME TIPY IKCIUTyaTallMH U3eITUI 3JIEKTPOHHOW TEXHUKHU C Y4E€TOM O0JIacTH,
THUIIOB U 33/1a4 MPo¢eCCHOHATBHON ASSITENIFHOCTA B COOTBETCTBUH C MPO(ecCOHATbHBIMU
CTaHJIapTaMU:

— 06.005 «CnenuaiaucT MO H3KCIUTyaTallud PaJAMO3ICKTPOHHBIX CPEACTB (MHKEHEp-
ANEKTPOHUK)», YTBEP)KICHHBIM INpUKa3oM MMHHCTEPCTBA TpyAa M COLMAIBHOM
3amuThl Poccuiickoit deneparuu ot 31 uronst 2019 rona N 540n (3apeructpupoBaH
B Munrocte P® 28 aBrycra 2019 roja,
peructpanroHHbiii N 55756).

— 40.058 «MHxeHep - TEXHOJOr NO MPOM3BOACTBY HU3JIEIMM MHUKPOIIEKTPOHUKU»,
YTBEPKICHHBIM IIpUKa3oM MuHHCTEpCTBA Tpyda M COLMAIBHOM  3allMUTHI
Poccuiickoit @eneparuu ot 03.07.2019 r. Ne 480n (3apeructpupoBad MUHIOCTOM
Poccun 29.07.2019 r. Ne 55439).

2. Mecto qnucuuniauabl (MoayJisi) B ctpykrype OIIOII BO

JucuumniuHa BKJIIOYEHa B 4YacTh, (OPMHUPYEMYIO YYacTHMKaMH 00pa30BaTEIbHBIX
orHomennit b1.B.01.01 yueGHOoro mmana mno HampasiaeHuto mnoxarotosku BO 11.03.03
KoHcTpynpoBanue u TEXHOJOTHS AJIEKTPOHHBIX cpeAcTB mpopuib: «KoHcTpynpoBaHue u
TEXHOJIOTHUS PaJUO3IEKTPOHHBIX CPEICTB.

[Ipu ocBOEHMM TUCIUIUIMHBI 00YYarOMUICS CMOKET YACTUYHO MPOJEMOHCTPUPOBATH CIEAYIOLINE

00006meHHbIe TpynoBeie pynkuuu (OTD):

—  DkcmiayaTtanusi paanodieKTpPoHHOH annaparypsl (mpodeccrnonansubiii ctagaapt 06.005
«CrenuanucT 1Mo SKCIUTyaTallid PaguodJIEeKTPOHHBIX CPEICTB (MHXKEHEP-IJIEKTPOHHUK )Y,
koa B, ypoBens kBanugpukauu -5);

— Pa3paborka eIMHMYHBIX TEXHOJOTHYECKHMX TMPOLECCOB W PEKOMEHIAUMHd 1o
YCTPAHEHHMIO U NPeaynpexaeHn0 OpaKka B MPON3BOACTBE U3/1eJIUil MUKPO3JIEKTPOHUKH
(mpodeccuonanpubiil crangapt 40.058 «HxeHep - TEXHOJIOT MO MPOW3BOACTBY MU3ACIUN
MHUKPOIJIEKTPOHUKNY», K01l B, ypoBeHb kBanmudukanuu -6).

Nzydenne nucturinHbl « TBepAOTENbHAS 2IEKTPOHUKAY 0a3upyeTcs Ha CIEAYIONUX, paHee
M3y4aeMbIX, quciumimHax: «@usuka», «TeopeTrnueckue OCHOBBI paJUOTEXHUKNY, «Martepuaibl U
KOMITIOHEHTBHI JJIEKTPOHHBIX CPEACTBY», «OCHOBBI Ha/IEKHOCTHU AJIEKTPOHHBIX CPEJCTBY.

OcBoeHHE TaHHOU TUCIUILIMHEI, B CBOIO OYepeb, HEOOXOAMMO JIJisl YCIEIIHOTO YCBOSHHUS,
B IMOCJIEIYIOLIEM, CHEIHATbHBIX KYpPCOB MO JUCHUILIMHE: «MHKpPO3JEKTpOHUKa», «TeopeTnueckue
OCHOBBI PaIMOTEXHUKN», «CXEMOTEXHHKA 3JIEKTPOHHBIX YCTPOUCTB» U JP.



3. TpeOGoBanus K pe3yJbTaTaM O0CBOCHUS AUCHMIIIMHBI (MOLYJI51)

[Iporiecc u3yueHHWss OUCHMIUIMHBI HampaBieH Ha (opMmupoBaHue mnpodeccHoHATbHOIM
kommnerennuu (IMK-1):

— Crnoco0eH NpoBOAUTH TeXHHYECKOe O0CIyKMBaHHE PAJAMOYNIEKTPOHHOH annaparypsl
(mpodeccuonanpupiii crangapt 06.005 «CrnenuamucT mo IKCIUTyaTallMd PaJHOAICKTPOHHBIX
cpenctB  (MHXKEHEP-dJIEKTPOHUK)», TpyaoBass  ¢ynkmuss B/01.S - Texuuueckoe
00CJIy:KMBaHMe PAIM03JIEKTPOHHOI anmapartypsbl).

Ko u HauMeHOBaHUe HHAMKATOPA JOCTUKEHUs] KOMIIETEeHINHU:
— IIK-1.3. Hcnonw3yer cpencrBa HU3MEPEHHUs IS KOHTPOJISI TEXHUYECKOrO COCTOSIHUSA
pPaZMOdIIEKTPOHHOH anmnapaTyphl.

B pe3ynbrate u3yueHuss AMCUUILTHHBI (MOy ) « TBEepIOTeNbHAS DIIEKTPOHHUKAY CTYICHT
JIOJKEH:

3HaTh:
— IPUHLHUIIBI pabOThl YCTPOMCTBA, BOZMOKHOCTH CPEACTB KOHTPOJIS TEXHUUECKOIO COCTOSHUS
pasioOdJIEKTPOHHOM anmapaTypsl;
— MeToJibl 00pabOTKU Pe3yIbTaTOB U3MEPEHUH C UCIOIb30BAHUEM CPEJICTB BHIYMCIUTEIBHON
TEXHUKHU.
Ymers:
— pabotarh C OKCIUIyaTalMOHHOW JOKYMEHTAllMEed II0 TEXHUYECKOMY OOCIIyKUBaHUIO
PaauO3JIEKTPOHHOM anmnaparypsl;
— UCIOJB30BaTh  CpEACTBA MW3MEPEHMS  JUIl  KOHTPOJS  TEXHUYECKOIO  COCTOSHMS
pazModIEKTPOHHOM anmnapaTypsl.
Baapern:
— OKCIULyaTauued pajarodJIeKTPOHHOU allapaTypsl;
— cOopKoif 1 HACTPOIKOM PaIMOIIEKTPOHHON amnmnaparyphl.

4. Copaep:xaHue M CTPYKTYpPa AUCHMILIMHBI (MOIYJIs1)
B Ttabnmune 1 mpuBOAMTCS OMHMCaHUE COAEPXKAHUS JUCLUIUIMHBL, CTPYKTYPHUPOBAHHOE I10

paszzienam, ¢ yKa3aHHEeM IO KaXIOoMY pa3zerny (OpMbI TEKYIIETrO KOHTPOJIS: 3aliuTa JabopaToOpHOM
pabotsl (JIP), kommoxBuym (K), Tectuposanue (T).

Tab6muna 1
HaunmeHoBanue Copaepxanue pasnena/ TeMbl Kon ®opma
pasneia KOHTPOJHPYEMOH | TeKylIero
KOMIICTEHITHH KOHTPOJIS
(unu ee yacTH)
1 | Onexmponno — Knaccudpukanums  u  Ha3HaYeHHS K-1 K, T, JIP
ObIPOUHBLL Nepexoo. | MaTepuajoB dSJIEKTPOHHOM TEXHHKH.
OcHOBHBIE CBOICTBa
MOJYPOBOJHUKOB.  [IpoBOoauMocCThb
MTOJTYITPOBOTHUKOB. O6pazoBanue

AJIEKTPOHHO — JBIPOYHOrO IEPEXOJa.
DHepreTu4yecKkne auarpaMMsl p — n
Iepexosa B PAaBHOBECMUM U IIpH
CMEILCHUSAX. BeicoTa
MOTEHLIUAJIBHOTO Oapbepa U
KOHTAKTHAasl Pa3sHOCTb IOTEHIMAJIOB.




Huonnas teopus BAX. PeanbHas
BAX p — n nepexona. Auddy3nonnas
Teopus. DHepreTuyeckas auarpamma
p —1—n nepexosia B paBHOBECHH. TOK
o ¢ Gy3uOHHON TEOPUU Yepe3 p — 1
— n nepexoa. Emxocts nmona.
bapeepnas n qudy3rnoHHass eMKOCTh
U WX 33aBUCHMOCTH OT HAmpsOKEHUSI.
[TpoGoii p — n mepexona. TyHHETbHBIN

po0oil. Temneparypnas
3aBHCUMOCTh POOUBHOTO
HampspkeHus.  TermoBoil  mpoOoH.
TemnepatypHas 3aBHCUMOCTh
IPOOMBHOrO HampsKeHUsl. JIaBUHHBIM
pOOOH. CBs3b K03 uImeHTa
JIABHHHOTO pa3MHOXKEHUS c
ko3 urmeHTOM yIapHO
HOHU3AINH. TemneparypHas
3aBHCUMOCTh poOUBHOTO
HanpspkeHus.  TeruioBoil  mpoOoit.
TemnepaTtypHas 3aBHCUMOCTD

IIPOOMBHOTO HAIPSKEHUS.

Koumaxm memanna
c
HOLYNPOBOOHUKOM.

DHepreTuveckue JarpamMmbl
KOHTaKTa METaUl - MOJYNPOBOJIHHK.
OO0enHeHHbIE (3anopHbIE) u
oOoraiieHHble (aHTU3AMIOPHBIE CIIOM).
Pacnipenenenne o0beMHOTO 3apsiia U
ANEKTPUYECKOTO TIOJIsI B TEpPexoje
MeTaul — nosynpoBogHuk. lupuna
00BECHHOTO CJIOSI B PAaBHOBECUU H
npu cmenieHusx. BAX amnonos ¢
koHTakToM IlloTTkH.  OMuueckuii
KOHTAKT.

IIK-1

K, T, JIP

bunonsapnwiu
mpansucmop (BT).

bunonspHeiit TPaH3UCTOP.
Crpykrypa. Pexxumbr paboTel. Cxemsl
BKitoueHus. Ilpunuun paboter BT.
Koadduuuentsr  ycusieHuss  mpu
pa3IMYHBIX  CXeMaX  BKJIIOUEHUS.
Crarnueckue apaMeTpsl pu
pa3iauuHbIX pexumax paborsl  BT.
Cratnyeckue XapakTEpUCTUKH B
cxemax ¢ Ob wu 0OD. IIpoboit
TpaH3UCTOpAa.

IIK-1

K, T, JIP

Tupucmoprr.

Tupucropel. CrpyKkTypa JUOIHOTO
tupucropa (auHucropa). I[lpuHnun
pabotel. BAX nunucropa.

TpuoaHslii TUPUCTOP (TPUHHUCTOP).
[TpuHIMDI JIEUCTBUSL. BAX
TPUHHUCTOPA B 3AKPBITOM COCTOSIHUH.

K-1

K, T, JIP

Tonesvie

[Tonesoii TPaH3UCTOP c

IIK-1

K, T, JIP




MPAH3UCTNOPDL.

VOPAaBISIOUUM P — N TEPEXOA0M.
Crpyktypa # TOpuHUOMO  paboTHI.
Cratuyeckue  XapakTEepUCTUKH U
MaJIOCUTHAJIbHBIE apameTphl.
YactoTHbeie xapaktepuctuku. MJIT -
TPaH3UCTOP €  HMHIYLHUPOBAHHBIM
kaHaioMm.  Crpykrypa.  [lpunmun
paboTHI. Craruueckue
xapaktepuctuku. M/I1 — Tpan3ucrop
C BCTpOEHHBIM KaHasioM. CTpyKTypa.
[Ipununn ~ pabotel.  Cratmdeckue
XapaKTEPUCTHUKHU. [Ipubopst C
3apsiAoBOi CBs3bt0. CTpyKTypa.
[Tpunuun nerctBus. XapakTepUCTUKU
U TIapaMeTpBhI.

6 | Ilpubopwl na ochoge
00beMHbIX
aghghexmos.

TyHHEnbHBIN TAO]I. [TpuHtmn
neiictBus. 30HHBIE nuarpamMmmbel BAX.
OxBuBaneHTHas cxema TJ[. OcHOBHbIE
napamerpsl.  OOpameHHbI U0,
JIaBUHHO —  TpOJETHBIM  JUOA.
VYcnoBust MOSIBICHUST OTPULIATEIIBHOTO
JUHAMHUYECKOTO COIPOTUBIIEHUS U €r0
¢usuueckuit cmbicn. CTpykTypa H
npunuun aevicreus JIJAII. JlaBunHo —
IIPOJIETHBIN  pexxuM.  Pexum ¢
3axBayeHHOW  miuazMoil.  Dddext
l'anna.  MexXA0MuHHBI  TEepexo.
anektpoos u  OJC. IlpuHnun
nevictBus nuojna ['anna. [IponeTHblit
PEXKUM.

IIK-1

K, T, JIP

7 | Onmosnekmpontvle
NOYNPOBOOHUKOBbIE
npubopbi.

Knaccudukanus  onTOAIEKTPOHHBIX

MIOJIYTIPOBOJHUKOBBIX npubOpoB.
ITonmynmpoBOTHUKOBBIE IpUOOpPHI
0TOOpaXKeHHs uHpOpMaLUU u
nH(ppaKpacHble H3JIyHalollue JUOMAbI.
Jlazepsl. ITpuHIMN JEUCTBHUS.
Koncrpykuus u TEXHOJIOT s
U3TOTOBJICHUS WHXEKIMOHHBIX

na3epoB. OCHOBHBIE XapaKTEPUCTUKU
u napaMerpsl. DOTOpEe3uCTOpbl MU

($hOTOIUOIBI. TexHomorus
U3TOTOBJIEHUSI U KOHCTPYKLHUS.
OcHOBHBIE XapaKTEPUCTUKH u
napameTphl. DOTO3IEMEHTHI,
(GOTOTPaH3UCTOPHI U POTOTUPUCTOPBHI.
OcHoBHbIE napameTphl u
XapaKTEPUCTHUKHU.

IIK-1

K, T, JIP

Cmpykmypa oucyuniaunvt (Mo0yns)

Tabnuma 2. O6mas Tpy10eMKOCTh TUCITUTIIIMHBI COCTaBIIseT 5 3a4eTHBIX eauHMI] (180 gacoB).




Buna padorsl

TpynoemMkocTb, 4achl

4 cemectp Bcero
OO0mas Tpy10eMKoOCTh (B 4acax) 180 180
KonrakTHas pa6ora (B yacax): 102 102
Jlexyuonnsie 3auamus (J1) 34 34
Jlabopamopusie pabomut (JIP) 68 68
CamocrosiTesbHas padora (B yacax), B TOM 51 51

YUCJI€ KOHTAKTHadA paﬁoTa:

Kypcosas pa6ora (KP)/ Kypcosoii mpoexr (KIT)

HE MPETyCMOTPEHBI

HE MPEayCMOTPEHBI

CamocTosTeIbHOE H3YUYCHHE Pa3IeIOB/TeM 51 51
IloaroroBka M NpoOXoKIeHUE IPOMEKYTOYHOM 27 27
aTrecTanuu

Buj npome:xyTO4HOI aTTecTAMHA IK3aMeH

Taomuia 3. JIekKiimoHHbIE 3aHATHS

Ne i/

Tema

DIEKTPOHHO — JBIPOYHBIN EPEXO.

KonTakT Metanna ¢ MMOJIYITPOBOAHUKOM.

bunonspusriit tpanszuctop (BT).

Tupucropsl.

ITonesnie TPaH3UCTOPHbI.

[TpuGopsl Ha OcHOBE 00BbEMHBIX 3P (HEKTOB.

A Eal Bl B

OnTOR/IEKTPOHHBIE MOJIYTIPOBOAHUKOBBIC IPUOOPEI.

Tabnuna 4. JlaboparopHbie pabOThI

Ne n/m HaumenoBaHue j1abopaTopHbIX padoT
1. DNEeKTpUUECKHUE CBOMCTBA 3JIEKTPOHHO-IBIPOYHBIX IEPEXOIOB.
2. Temneparypnas 3aBucumocts BAX 1 mapameTpoB q1010B.
3. HccnenoBanue UMITYJIbCUBHBIX XapaKTEPUCTUK JUOOB.
4. N3ydyeHne cTaTUCTUYECKUX XapaKTEPUCTUK U TapaMeTpOB OUIOISPHOTO TPAH3UCTOPA.
3. HccenenoBanue 4acTOTHBIX CBOWCTB U IapaMeTpoB bT.
6. HccnenoBanue noneBsIx TPaH3UCTOPOB.
7. HccnenoBanue cTaTUCTUYECKUX TAPaMETPOB MAJIOMOIIHBIX TPAH3UCTOPOB U AUOOB.
8. N3ydyeHne cTaTUCTUYECKUX XapaKTEPUCTUK YIIPABISEMbIX THPUCTOPOB TUIIA P-N-p-N.
9. HccnenoBanue TyHHEIbHBIX JUOOB.
10. HccnenoBanue xapakTepUCTUK MOJIYIPOBOIHUKOBBIX MPHOOPOB Ha ycTaHOBKe JI2-56.

Ta6J'II/IL[a 5. CamocTosTenbHOE HU3YUCHUC pa3aCiiOoB JUCHUIIIINHBI

Ne i/

BOl'lpOCBI, BbBIHOCUMBbIC HA CAMOCTOATEC/IbHOC U3YUCHUEC

TpaH3UCTOp KaK JIMHEHHBIN YETHIPEXITOTFOCHUK

Pa3sHoBHIHOCTH TPAH3UCTOPOB U MX MapaMeTpPhl

Mopenuposanue M/I11-Tpan3ucropa

O6acTi MpUMEHEHUS MOJIEBBIX TPAH3UCTOPOB C 3apPsI0BON CBS3BIO

BriBon nundopmanuu uz I[13C

3aTupaemMble THPUCTOPHI

TupucTopbI-Iuo b1

Sl B Al E ol Rl B o

CpaBHHTENBbHAS XapaKTEPUCTUKA THPUCTOPA U TPAH3UCTOPA




0. JlazepHoe ycuiieHune
10. PaznoBugHOCTH pOTOIMOIOB
11. Cucrema 0603HaueHUs ONTONAP
5. OueHoYHbIEe MATEPHUAJIbI JJIA TEKYLIEr0 M Py0esKHOr0 KOHTPOJISl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTallun
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B CEMECTPE MPOBOIATCA 3 KOJUIOKBHUYMA, KOTOPBIC OLICHHUBAIOTCA 110 8 OdaytoB Ka)KI[BIﬁ.
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5.1.1. Bonpocel, ébinocumble HA KOJUIOKGUYM
(konmpoaupyemas komnemenyus [K-1)

Ilepeébiii Konn0KeUYM

Knaccudukanus n Ha3HAUeHUS MAaTEPUATIOB SJICKTPOHHON TEXHHUKH.

OcHoOBHbIE CBOMCTBA MOJIYIPOBOJAHUKOB. [IpOBOAMMOCTE NOTYIIPOBOJHUKOB.
OO6pazoBanue 3EKTPOHHO — ABIPOYHOTO MEPexo/a.

DHepreTuyecKue IuarpaMMsl p — n epexoja B paBHOBECUU U IIPU CMEIIECHUSIX.

BricoTa noteHnnanbHOro 6apbepa U KOHTAKTHAsl Pa3HOCTh MOTEHIIUAJIOB.

Huonnas reopust BAX. Peanbnast BAX p — n nepexopna.

Juddy3nonnas Teopus. JHEpreTUUecKas uarpaMmma p — i — n nepexojia B paBHOBECHUHU.
Tok o nuddy3noHHOI Teopun yepes p — i — n Mepexo.

Emkocts nuoaa. bapsephas u nuddy3rnoHHas EMKOCTh U UX 3aBUCUMOCTHU OT HAMPSKEHUSI.
[IpoGoii p — n mepexona. TynHenbHbIN Tpo00I. TemneparypHasi 3aBUCUMOCTb IIPOOHUBHOTO
HaIpsKEHUS.

JlaBuHHBIN 1po6O#. CBsI3b KO3 PHUIMEHTA TaBUHHOTO Pa3MHOKEHUS ¢ K03 PUIIMEeHTOM
yIapHOH MOHU3ALNH.

TemnepaTypHas 3aBUCUMOCTb TPOOMBHOTO HanpsikeHUs. TennoBoil mpoooii.
DHepreTU4ecKue AuarpaMMbl KOHTAKTa METAIUI - MOJIYIPOBOJIHHUK.

OO6enHeHHbIe (3aMOpHBIE) U 00OTAIICHHBIE (AaHTU3AMIOPHBIE CIION).

Pacnpenenenne 00beMHOT0 3apsijia ¥ 3JIEKTPUUECKOTO MOJIs B IIEPEX0/1e METaII —
MIOJIYTIPOBOJIHUK.

[IuprHa 06beAEHHOTO CII0S1 B pABHOBECUH U IIPU CMEIICHUSX.

BAX mnonoB ¢ koutakToM [HloTTku. OMUYECKHIT KOHTAKT.

Bmopou konnokeuym

bunonspuslii Tpanzuctop. CtpykTypa. Pexumsl paboTsl. CXeMbl BKIIOUEHUS.
[Tpunuun padotsl BT. Koadduiments! ycunenus npu pa3IudHbIX CXeMax BKIIOUYSHHS.
CraTrueckue napaMmeTpsl pH pa3InuHbIX pexumax padots! BT.

Crarnueckue xapakrepucTuku B cxemax ¢ Ob n OO.

ITpo6oii Tpan3ucTopa.

Tupucropsl. CTpykTypa 1noaHoro tupucropa (auuuctopa). [Ipunuun padotsl. BAX
JUHHUCTODA.

Tpuoanslit Tupuctop (Tpunucrop). Ipunnun aevicteusa. BAX TpuHucTopa B 3aKpbITOM
COCTOSIHUH.

[ToneBoit TpaH3UCTOP C YIPABISIOMUM P — h riepexoaoM. CTpyKTypa U MPUHIUI pabOThI.
Cratndeckue XapakTepUCTUKU U MAJIOCUTHAJIbHBIE TapaMeTpPhI MOJIEBOr0 TPAaH3UCTOPA.
YacToTHBIE XapaKTEPUCTUKH.

MJIT - TpaH3ucTop ¢ MHAYIUPOBAaHHBIM KaHajaoM. Ctpykrypa. [IpuHnmmn paboThl.
Cratndeckue XapaKTepUCTHKH.
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MJII — tpan3ucTop ¢ BcTpoeHHBIM KaHasioM. CtpykTypa. [Tpunaiun padbotel. CTaTndeckue
XapaKTEPUCTUKHU.
[Tpubops ¢ 3apsioBoi cBs3bt0. CTpykrypa. [IpuHnun neictBus. XapakTePUCTHKU U
IapaMeTpBhl.

Tpemuii Kon10KeUYM

Tynuensublid quoj. [punuun nectBus. 3oHHbIe quarpamMmmbl BAX.

OxsuBaneHtHas cxema Tl OcHoBHBIC TapaMeTpbl. OOpaIIeHHbIH THOI.

JIaBUHHO — HPOJETHBIN U0, Y CIOBUS MOSBICHUSA OTPULIATEIIBHOTO JUHAMUYECKOTO
COINPOTHUBIICHUS U €T0 (PU3UIECKHIA CMBICTT.

Crpykrypa u npuHuun nevctsus JIII. JlaBuaHO — nposieTHbINA pexum. Pexxum ¢
3aXBauCHHOM ILJIa3MOM.

Dddekt ["'anna. MexaonuHHbIH epexos anekTponoB u OJIC. [IpuHiun nericTBus auoaa
I'anna. [IponeTHsiii pexum.

Krnaccudukanus onTosIeKTPOHHBIX MTOIYTIPOBOJIHUKOBBIX TIPUOOPOB.
[TosryrpoBOTHUKOBEIE MPUOOPBI OTOOpAXKEHUS HHPOPMAIHH U HHPPAKPACHBIE H3ITYJAIOIINE
OB,

Jlazepsl. [IpuHIMn nenicTBUS.

KoHCcTpyKlMss ¥ TEXHOJOTHS HW3TOTOBIEHHUS HWHXEKIUMOHHBIX Ja3epoB. (OCHOBHBIC
XapaKTEPUCTUKU U ITapaMETPHI.

dortope3uctopsl ¥ PoToMO0AbI. TEXHOIOT S U3TOTOBIEHUS M KOHCTPYKIIUS.

OcCHOBHbIE ~ XapaKTEpUCTHUKM U  HapaMeTpbl  (porope3ucropoB U  (OTOAMOIOB.
®dorosnemMeHThl, (QoToTpaH3ucTOpbl U GoToTHpUCTOphl. OCHOBHBIE MapamMeTpel U
XapaKTEPUCTHUKHU.

Pekomenoayuu npu no02omoeKe K KOJA10KeUuymy
popadoTaTh KOHCIEKTHI JIEKITUI TI0 BOIIPOCAM KOJUIOKBUYMA;
MPOYMTATH OCHOBHYIO H JIOTIOJTHUTEIIBHYIO TUTEPATYPy, PEKOMEHIOBAHHYIO 110 U3y4aeMbIM
BOIIpOCaM;
OTBETUTH Ha BOIPOCHI KOJJIOKBUYMA;
MIPH 3aTPYTHEHUSIX, TPOKOHCYIBTUPOBATHCS C TIPETIO/IaBaTEIIEM.
Kpumepuu oyenueanus

Ouenka
HeynoB/ieTBOPpUTEJIBHO | YIOBJIETBOPUTEIbHO Xopo1o OTJINYHO
2 danna 4 danna 6 0as10B 8 6asoB
CryneHt HE 3Haer | CryneHt Crynent xopomro | CTyIeHT B  IOJHOM
3HA4YUTEIILHOU YacTU | IOBEPXHOCTHO 3HaeT | 3HACT matepuan, | oobeme 3HaeT
BOIPOCOB, JIOTYCKAaeT | BOMPOCHI T'paMOTHO n II0 | MaTepuall, rpaMOTHO U
CYIIECTBEHHBIE OMIMOKH B | KOJUIOKBUYMA, CYWECTBY  M3Jaract | 1o CYIIeCTBY H3/aract
€ro, Jomyckasd | €ro, HE AOITyCKas
OTBETaX Ha BOIIPOCHI JIOITyCKaeT
HEKOTOPLIC CYIIECTBEHHBIX
HETOYHOCTHU B OTBETE .
HCTOYHOCTH B OTBETC HETOYHOCTCHU B OTBECTC
Ha BOII
e Ha BOIIPOC Ha BOIIPOC.

O0pa3ubl TeCTOBBIX 3aIaHUM
(konmponupyemas komnemenyus [K-1)

1. Ilpu yBenmuueHuH IIIOMIAAM p-n Mepexo1a Ha oopaTHyto BeTBb BAX p-n nepexozna npu
MIOCTOSIHHOM HaIpshKEHUH 0OpaTHBIN TOK
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a) YMeHbIaercs;

0) YBenuuuBaercs;
B) He nsmensiercs;
r) PaBeHn nymto.

2. Iz-93T0

a) Tok mpeiida p-n nmepexona;

0) IIpstmoit Tok p-n mepexona;

B) J{uddy3noHHBIH TOK;

r) TOK HAaCBHIIICHUS UJIN TETUIOBOH TOK.

3. Ilpsamoii Tok Ha BAX p-n nepexoja Bo3pacTaeT ¢ MOBBIIICHUEM TEMIIEPaTyphl, T.K.

a)

[ToreHuunanpHbIi Oapbep yBEIMYUBACTCS PU TOCTOSIHHOM HAIPSDKEHUU;

6) [lorenumansHbIi Gapbep yMEHbBIIAECTCS IPU MOCTOSHHOM HaPSHKEHUH,

B) [ToTeHIIMANBHBIH Oaphep HE U3MEHSETCS MIPU OCTOSIHHOM HATPSKCHUU.
4. Tlpm naBUHHOM TPOOOE C YBEIMYCHHWEM TEMIIEPAaTyphl TMPOOMBHOE  HANpsDKEHHE
YBEJIMYMBACTCS, T.K.
a) Jlmura cBoOOgHOTO mpoOera yBEIUYMBACTCS, a, CIIEAOBATENLHO, YBEJIMYMBACTCS U

OHEPIrus, KOTOPYIO MOKET HpI/IO6peCTI/I HOCHTCIIb Ha AJIMHEC CBO60)IHOFO npo6era, JIIA
HWOHHM3AlMH aTOMa IOJIYIIPOBOAHHUKA,

6) I[J'II/IHa CBO6OI[HOI"O npo6era HEC HU3MCHACTCA, a, CICAO0BATCIIbHO, HC H3MCHJACTCA U

SHEPrHsl, KOTOPYIO MOKET MPHOOPECTH HOCUTENb HA JUIMHE CBOOOJHOrO mpoodera, st
MOHU3ALIUHU aTOMa MOJTyIIPOBOIHHKA;

B) [mmuna cBoOomHOro mpoOera ymeHbIIAeTCs, a, CJEIOBATEIbHO, YMEHBIIACTCA U

OHEPIrus, KOTOPYIO MOKET HpI/IO6peCTI/I HOCHTCIIb Ha AJIMHC CBO6OI[HOFO npo6era, JUIA
HWOHHM3AlMH aTOMa IOJIYIIPOBOAHHUKA,

r) JnuHa cBoOogHOro mpoOera yMEHbBIIAETCS, a, CIEJOBATENbHO, YBEIMYMBAETCS

SHEPrHsl, KOTOPYIO MOKET MPHOOPECTH HOCUTENb HA JJIMHE CBOOOIHOro mpobera, Juist
MOHU3ALIUHU aTOMa MOJTyIPOBOTHHKA.

5. TemmoBeIM TPOOOEM HA3BIBACTCS

a)

6)

B)

[IpoxoxxneHne oOpaTHOTO TOKa B p-n MEpexojae, TMpU KOTOPOM BBIIAENSETCS
OTIPENICICHHOE KOJIMYECTBO TEIUIA M €CIIM OHO TPEBOCXOJHUT KOJMYECTBO TEIIa,
OTBOJMMOE OT P-N MEPEXoia, TO TEMIIepaTypa HAYHET MOBBIIIATHCS, YTO MPHUBEIET K
po0o1o;

[IpoxoxxneHne oOpaTHOrO TOKa B pP-n Tepexoje, MpH KOTOPOM BBIJENSAETCS
OTIPENIeNICHHOE KOJIMYECTBO TEIUIa M €CIM OHO HE IMPEBOCXOAUT KOJIWYECTBO TeIUIa,
OTBOJMMOE OT P-N TMEPEXoia, TO TEMIIepaTypa HAYHET MOBBIIIATHCS, YTO MPHUBEIET K
po0o1o;

[Tpoxoxxnenne oOpaTHOro TOKa B p-n Tepexoje, MpH KOTOPOM BBIAETSETCS
OTIPENIEICHHOE KOJMYECTBO TEIUIA M €CIIM OHO IPEBOCXOJUT KOJIMYECTBO TEIUIa,
OTBOJIMMOE OT P-h TIEpex0/ia, TO TeMIleparypa He U3MEHHTCS, YTO MPHUBEIET K MPo0oIo;

6. VYxaxute popmyny mupunsl OI13 B obiem Bre.

a)d= \2EE NGt Na (pr + u);

0)

r)

e Na-Nd
d:'\[e -Na+Nd.((p¢u);
2660 Na'Nd
B)d = \/2€€0. Na+Nd . (pk + u);
e Na—Nd
d =+/2& - NatNd. + u).
e€o NaNd (@

7. Ilpu npsAMOM CMELICHUU B P-N IIEPEXOE IPOUCXOIUT
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a) DKCTpaKIus;

0) Mmxekmus;

B) DKCTpaKIUs U HHKCKIIHS,
r) dpetid HocuTeneit 3apsaa.

8. HuddysuonHast Teopus — 3TO TEOPHS TOJICTOTO MEPEXoa, KOraa

a) lupuna OI13 mHOTO MeHbIe nupdy3nonHoM MHBL d K L;

6) Mupuna OIT3 mHoro 60sBIIE MU DY3HOHHON ATHHBI d >> L;

B) llIupuna OII3 paBHa auddy3nonnoi pmue d = L;

r) Hupuna OII3 mensiie mubo paBHa nuddysuonnoii anune d < L.

9. IlpoGuBHOE HampspKEHHE YMEHBIIAETCs, MpPU TYHHEIBHOM Mpoboe C  yBEIMYEHUEM

TEMIIEPATYPBI, T.K.

a) Illupuna 3ampelieHHOW 30HBI YMEHBIIAETCS, W  yYMEHbIIAETCAd  TOJIIMHA
MOTEHIMAILHOTO ~ Oapbepa, YTO TMO3BOJSAET TYHHEIUPOBaTb, MPU  MEHBIIMX
HalpsDKEHUSAX;

0) Illupmua 3anpemieHHONM 30HBI YBEIMYMBACTCS, W  YBEIMYHMBACTCS  TOJIIMHA
HNOTEHIMAIBHOTO  Oapbepa, YTO MO3BOJSAET TYHHEJIUpPOBaTh, IPU  MEHBIIMX
HaIPSDKEHUSX;

B) Illupuna 3ampenieHHOM 30HBI  YBENMYMBACTCA, M  YMEHbLIAETCA  TOJIIMHA
MOTEHIMAIBHOTO ~ 0apbepa, dYTO IO3BOJISIET TYHHENHPOBATh, IMpPH  OOJBIIMX
HalpsDKeHUSX;

r) Illupuna 3anpemieHHOM 30HBI yMEHbBIIAETCS, U  YBEIWYMBACTCA  TOJILMHA
NOTEHIMAIIBHOTO ~ 0apbepa, 4YTO MO3BOJIIET  TYHHEJIUPOBaTh, IpPH  OOJIBIIUX
HaIpPsDKEHUSX.

10. i — 31O

a) Bpewms xu3HM ABIPOK;

0) Bpems s)x1U3HH AJIEKTPOHOB;

B) Bpemsi sxu3HU HOHOB;

r) Bpems xu3HM HOcUTeNnel coOOCTBEHHOTO TI/T.

Memoouueckue pekomenoayuu no nOO20mMoeKe K mecmuposanuio

TecTbl — 3TO BONPOCH! WM 3aJaHUs, IPEeIyCMaTPUBAIOLINE KOHKPETHBIN, KPaTKUH,
YETKUI OTBET HAa MMEIOLIUECS JTaJOHBl OTBETOB. IIpM caMOCTOATENBHOM MOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAaHHUIO, MpopaboTaTh WHGOPMAIMOHHBIM Marepuan 1o
quciumiiie. [IpokoHCYIbTHpPOBATHCS € MpenojaBaTeseM MO BONPOCY BblOOpa yueOHOMU
JUTEPATYPBI;

0) 4eTKO BBIICHUTE BCE YCIOBUS TECTUPOBAHU 3apaHee. 3HaTh, CKOJIBKO TECTOB Bam
OyzZeT NpeasoKeHO, CKOJIbKO BPEMEHU OTBOJAUTCS Ha TECTUPOBaHME, KaKOBa CHUCTEMa
OLICHKH Pe3yJIbTaTOB U T.J.

B) IpUCTyMas K paboTe ¢ TeCTaMH, BHUMATEIbHO M J0 KOHIA MPOYTHTE BOIPOC U
npeJiaraeMble BapuaHThl OTBETOB. BpiOepuTe mpaBMiIbHBIE (MX MOMKET OBITh HECKOJBKO).
Ha oTznenbHOM JTUCTKE OTBETOB BBINHUIIUTE LUGPY BOIpoca U OyKBBI, COOTBETCTBYIOLIHE
MIPaBUJIbHBIM OTBETaM;

I') B IIPOLIECCE PEIIEHUS JKENATEIbHO MPUMEHATh HECKOJIBKO MOJAXOA0B B PELIEHUU
3aJaHusl. OTO TO3BOJISIET MAKCUMAaJIbHO TMOKO ONEpUpOBAaTh METOJIaMHU PELIeHMsI, HaXOsd
KaKIbIH pa3 ONTUMAJIbHBII BapUaHT.

n) ecnu Bel BcTpeTuin upesBbluaiiHO TpYyAHBIN A Bac Bompoc, He TpaThTe MHOTO
BpeMEHHM Ha Hero. [lepexoaute k 1pyrum tectaM. BepHuTech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) o0s3aTeIbHO OCTaBbTE BpeMsl [UIsl TPOBEPKU OTBETOB, 4YTOOBI U30€XaTh
MEXaHUYECKUX OLIHOOK.
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Kpumepuu oyenueanus

Onenka
HeY/10BJIETBOPUTEJIBHO Y1OBJIETBOPHUTEIbHO XO0po1Io OTJIMYHO
0 6anaoB 3 dama 4 daju1a 5 6anaoB
Menee 50 % mpaBuibHO | 50-70%  mpaBuibHO | 71-85% 86-100%
BBINIOJHEHHBIX 3aaHHUM. BBIITOJHEHHBIX MPaBUIILHO MPaBUIILHO
3aJaHUH. BBIITOJIHEHHBIX BBIITOJITHEHHBIX
3aJaHUN. 3aJaHUN.

3ananus 1151 J1a00PaATOPHBIX 3aHATHI
(koumponupyemas komnemenyusi I1K-1)

JIaGopaTopHbIii MPAKTUKYM SBISETCS BAKHBIM DJIEMEHTOM OOYYeHHUs, T.K. HPUBHUBACT
HABBIKM CAMOCTOSATEIbHOW padOThl Ha pa3iuYHOM JabOpaTOpPHOM OOOPYIOBAaHMM U YMEHUE
MOJIb30BAThCS PA3TMYHBIMU PUOOPAMU I HHCTPYMEHTAMHU.

Ilpumep munoeoii nabopamopnoii pabomut « Temnepamypnasn zaeucumocmo BAX u
napamempos ouo006»

Ilenpto maHHOW pPAOOTHI SBISETCS WCCIEAOBAHUE BOJIBT-AMIICPHBIX XapaKTEPHUCTHK,
muddepeHInaTbEHON eMKOCTH, TUddepeHIIMATIEHOTO COMMPOTHBIICHUS p-n Tiepexoa (auoaa) u ux
W3MEHEHHS C TEMIIEPaTypOH.

Memoouueckue pekomenoayuu

BrimonHnenue kaxaoi 1a00paTopHON paObOThI CKIIAJBIBACTCS U3 CIEAYIOUIMX 3TAIOB.

1. CamocrosiTenbHas MOArOTOBKA CTYAEHTOB K padore. Ilepen Hauamom pabOThI CTYAEHTHI
JIOJDKHBI YETKO IMPEJICTaBIATh cebe 1efb paboThl, 3HaTh CXEMY, METOJ W3MEpeHHus, (pU3nyecKyro
CYLUIHOCTb OXKMJAEMBIX pe3yabTaToB. JlomkeH OBbITh MOJATOTOBJIEH MPOTOKOJI H3MEpPEHH,
cojiep Kaluii TabIUIbl JUIsl 3allMCH Pe3yJbTaTOB M3MEPEHHH W OCHOBHBIE pacyeTHbIe (HOPMYIIBI.
CryneHThl, HE NOJArOTOBUBLIMECS K paboTe B COOTBETCTBUHM C JTHUMH TpeOOBAaHUAMHU, K
BBINOJIHEHUIO pabOTHI HE JOMYCKAIOTCS.

2. [IlpoBeneHme »HKCHepUMEHTa. OTOT JTall OCYLIECTBISAETCS B COOTBETCTBHHM C
METOAMYECKUMH YKa3aHUSMH, KOTOpbIE COJIEpKATCS B OMMCAHUM K Kax 101 pabote. JlabopaTtopHbie
U3MEPEHUs Ha CTEHJIE CTYJCHT MOXKET HadaTh TOJIBKO IOCJIE COOECEeOBaHUs C MPENoIaBaTeseM U
MOJyYeHHUsT COOTBETCTBYIOLIETro Jomycka. JIroOble H3MEHEHHs B CXEeMe NpPOBOJATCS MpU
OTKJIIOYEHUU CXEMbl OT WCTOYHUKA HamnpsokeHus. Pe3ynbTaTsl H3MEpeHHsl IPOBEPSIOTCS
IIpenojaBaTeeM.

[Ipu pabGote B 51aGOpaTOpUM HEOOXOJUMO CTPOTO BBINOJHATH BCE IMpaBWIIA TEXHUKU
0€30I1aCHOCTH U YKa3aHUs IpenojaBaTers.

3. CocraBneHue ortdera O mpojenaHHoM pabore. K oTueTy o BBIMOTHEHHOH paboTe
MIPEIbABISIOTCS CIENyIOIINe TpeOOBaHUS:

OTueT NOMKEH coJepXaTh HCYEPNbIBAIOIIME JaHHBIE, KaK O LedM padoThl, TaKk U O

pe3yibTaTax B CIEAYIOIIEH 0CIe0BATEIbHOCTH:

— 3aJjaHue;

— CX€Ma yCTaHOBKHU U ONHCaHUE METOINKU U3MEPEHHI;

— TEepBUYHBIEC HKCIIEPUMEHTAIbHBIE PE3YIbTAThI 32 MOJANUCHIO MIPETogaBaTes;

— pe3yiabTaThl 00pabOTKH 3KCIIEPUMEHTANIBHBIX JaHHbBIX, BKIItOUas TpaduKu, TaOIHUIIbL;
— o0uye BBIBOJIBI O paboTe M 3aK/IIOUEHHE, O Ka4eCTBE MCCIEJOBAHHBIX MATEPUAIOB.

TekcT oTyera JoMKeH ObITh HANMCaH aKKYPaTHO M pa300pyYMBO OT PYKU WIIM MPEACTABIIEH B
BUJIE PACIEUaTKH, IOCIE KOMIBIOTEpPHOU BEpCTKU. B 000MX ciaydasx TEKCT OJKEH MpeACTaBIATh
co0oif JIornyeckoe M3JIOKEHHE cylecTBa Bompoca. Henomyctumo mpusenenue (opmyi, Tabiuil
0e3 pa3bsCHEHUH Bcex 0003HAYeHM M coKpamieHuil. OT4eT AOIKEH OBITh MOHATEH JUIS KaXKIOro
YUTAIOUIETo 0€3 KaKuX-I100 JONOJHUTENBHBIX BOIIPOCOB Yy COCTaBUTENEH OTYeTa.
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4. Tlocne MNpEaACTaBJICHUA OTUCTA CTYACHT AOJIKCH MMCTh, KAK MUHHUMYM, ITOBCPXHOCTHBIC

3HAHUA MO KOHTPOJbHBIM BOIIPOCAM K pa60Te, HMCIOIUMCA B MCTOAWYCCKUX YKa3aHUAX, U EMY
BBICTABJISACTCS 621.]'[.]'[, KOTOPBIM OLICHCHA JJaHHAasA na6opaTopHa;1 pa60Ta.

NN hs LN~

10.
11.

12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

28.

29.

30.

6. IIpome:kyTouHasi aTTecTalMs
(konmpoaupyemas komnemenyusi [K-1)
Cnucok 0CHOBHBIX 60NPOCOE K YCHIHOMY IK3AMEHY

Juddy3noHHBIN TOK B OTYIPOBOJHUKAX. 3aKOH ITOJIHOTO TOKA.

VYpaBuenue HenpepbiBHOCTH. Auddy3nonHas AmuHa HOCUTENEeH 3apsa.

Bunpl 35eKTpuyeckuxX KOHTAKTOB, TPEOOBAHMS K HUM.

P-n-nepexon B paBHOBECHH.

P-n-nepexon B cMelIeHUN.

BAX uneanbHOro u peajibHOro p-n-nepexosa.

[MpuHIMn ~ AEHCTBHS, pEXUMBI pabOTHI, XapaKTEPUCTUKH, YCIOBHOE Tpaduueckoe
0003HaueHNE U MAPKUPOBKA JAMO/I0B: BHIIPSIMUTENIBbHBIX, BU, UMIYIbCHBIX.

[MpuHIMn  AEHCTBHS, pPEXKUMBI pabOTHI, XapaKTEPUCTUKH, YCIOBHOE TpaduyuecKoe
0003HaueHNE U MAPKUPOBKA JMO/I0B: BAPUKAIIOB, CTAOMIINTPOHOB, CTAOUCTOPOB.

[Mpunuun nevicteus, BAX, o603HaueHne TYHHEIBHOTO TUO/A.

BripsmitAromuii KOHTaKT METaJUI-II0JIYIIPOBOIHUK B PABHOBECHH.

BpImpsMiArommii - KOHTaKT ~ METAUI-TNIOJIYNPOBOAHUK B CMelleHud. JluonHas u
TG Py3MOHHAS TEOPUU BBITPSIMICHHUSL.

KoHTakT MeTamt — nmoysrynpoBOAHUK ¢ OMUYECKUMU CBOMCTBaMU. CriocoObI (hOPMHUPOBAHUSI.
CTpyKkTypa U IpUHIMII JeHCTBUS OUIIONISPHBIX TPAH3UCTOPOB.

PesxxumMbl paboThI, CXEMBI BKIIIOUSHHS, TTapaMeTPhl OUTTOJISIPHBIX TPAH3UCTOPOB.
Ocobennoctu BAX, muddepenunanpapie KodhGUIUEHTH Mepeaayd  OUIOISPHOTO
TpaH3UCTOpPa, BKJIIOUEHHOro 1o cxeme Ob.

Ocobennoctn  BAX, nuddepenumanbuple  KOXPOUIMEHTH Tepeaadd  OUIMOJIIPHOTO
TPaH3UCTOpPA, BKJIFOUYEHHOTO 1o cxeme O0.

CrpyKTypa 1 IpUHLIHKI JEUCTBUSI THPUCTOPOB.

Tuns! THpucTOpoB. CXEeMbI BKIIOYEHHMS], TapameTpsl 1 BAX TupucTopos.

OS¢ dext nons. MAII-crpykrypa. [ToBepxHOCTHAS IPOBOIUMOCTbD.

Bonsrdapannsie xapakrepuctuku M/II-ctpykTypsl. [loBepXHOCTHBII BapuKarl.

Crpykrypa n npunuun aevicrsust M/I11-Tpan3ucTopoB ¢ MHIyIIMPOBAHHBIM KaHAJIOM.

BAX n napamerpst MIII-TpaH3ucTOopoB ¢ HHAYIHPOBAHHBIM KaHAJIOM.

Crpykrypa n npunuun aevicrsust M/I1-Tpan3ucTopoB cO BCTPOEHHBIM KaHAIOM.

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

Knaccugukarus onTo3neKTpOHHBIX MOTYITPOBOIHUKOBBIX MPUOOPOB.
[TorynpoBoIHUKOBBIE TPUOOPHI 0TOOpaKeHUsI UHDOPMALIUK U UHPPAKpaCHbIE
U3ITy4YaroUIue TUO/bI.

Jlazepsl. [IpuHnmn nericteust. KOHCTpyKIMS M TEXHOJIOTUS U3TOTOBIICHNS HHKEKIIMOHHBIX
na3epoB. OCHOBHBIE XapaKTEPUCTUKH U NTAPAMETPBI.

®orope3uctopbl. TeXHOIOrUs U3rOTOBIECHUS U KOHCTPYKIHUSA. OCHOBHBIE XapaKTePUCTUKU
Y TIapaMeTpBI.

®oroanoasl. TexHOIOTUS N3rOTOBICHUS U KOHCTPYKIUSA. OCHOBHBIE XapaKTePUCTUKU U
apaMeTpsbl.

®oTos51eMeHThI, GOTOTPAH3UCTOPHI U POTOTUPUCTOPHI. OCHOBHBIE MTApaAMETPhI U
XapaKTEPUCTHUKHU.

Memoouueckue pexomenoayuu npu nOO20MOBKe K IK3AMeHy
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[ToaroroBka CTYJEHTOB K PK3aMEHY BKJIIOYAET MPOPabOTKY JIEKIUIl, B TEUEHUU CEMECTpa U
HENOCPEACTBEHHYIO IIOATOTOBKY B JIHH, NPEIUIECTBYIOLUIME 3K3aMEHY, BKJIOYas, KOHEUHO,
MOATOTOBKY K KOJUJIOKBUYMAaM, TECTHPOBAHUIO, BBIMOJIHEHUIO TAOOPATOPHBIX paboT U UX 3aIIUTY.

Jlis MOATOTOBKM K OTBETaM Ha SK3aMEHAIIMOHHBIE BOIMPOCH (OHM BBIJAIOTCA B KOHIIE
ceMecTpa) CTYIEHT JIOJDKEH MHCIIONb30BaTh HE TOJIBKO KypC JIEKIMM, HO U OCHOBHYIO U
JOTIONTHUTEBHYIO JIUTEpPaTypy Ui BBIPAOOTKM yMEHHs JaBaTh pa3BepHYThIE OTBETHl Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

B Xoze moAroToBKM K 3K3aMEHY CTYACHTY HEOOXOIUMO oOpaliaTh BHUMaHUE HE TOJBKO Ha
YPOBEHb 3allOMHUHAHUS, HO U HA CTENEHb IOHUMAaHUs U3y4a€MbIX BOIIPOCOB. A 3TO JOCTUTaETCs HE
IIPOCTBIM 3ayYMBAHUEM, a YCBOCHHEM IPOUYHBIX CHUCTEMATU3UPOBAHHBIX 3HAHUN AHAIUTUYECKUM
MbluieHueM. Cle1oBaTeabHO, HEMOCPEACTBEHHAs MOATOTOBKA K 3K3aMEHY JOJDKHA B Pa3yMHBIX
IIPOINOPLIUAX COYETATh U 3alIOMUHAHKE, U IOHUMaHUE POrpaMMHOI0 MaTepuaa.

Pacnpeoenenue 6annos mexkyuiezo, pyoexcnozo KOHMpoa u IK3amena

Ne Oomas 1-11 TouKa 2-91 TOUKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJIb
MMOCCIIICHNUEC 3aHITHI 10 3 3 4
OaioB Oamta Oata Oaina
BBIIIOJIHEHHUE U 3all[ATa 21 7 7 7
1a00paTOPHBIX padOT Oan O6aioB 0aioB 0aymioB
2. | PyGe:kHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
OaioB 0asuioB 0asuioB OaioB
KOJUIOKBUYM 24 8 8 8
Oamna 0aioB 0aioB 0anoB
Hroro 70 23 23 24
0aj10B oas1a oa1a 0aa
3. | Ox3amen 30 min — 15, max — 30
0aJ10B 0a10B

Kpumepuu oyenueanus

[Tpu ocBoennu aucuumuinHbl popmupyercs komnereHuus [1K-1. Ykazannas komneTeHuus
(bopMHUpYIOTCA B COOTBETCTBUU CO CIIEAYIOIIMMHU dTaamu:

— (QopMmupoBaHHE M pa3BUTHE TEOPETUYECKUX 3HAHMU, MNPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMITETSHIMSIMA (JIEKITMOHHBIC 3aHATHS, CAMOCTOSITeNIbHAsI paboTa CTYICHTOB);

— TNpUOOpeTeHHe W PA3BUTHE NPAKTUYECKUX YMEHHH, MPEIyCMOTPEHHBIX KOMIIETEHIMSIMU
(;mabopaTopHble paboThI, CAMOCTOSATENIbHAS paboTa CTYICHTOB);

— 3aKperyieHHe  TEeOPeTMYECKMX  3HAHWM, YMEHMH M  NPAaKTUYECKUX  HABBIKOB,
NPEIYCMOTPEHHBIX KOMIIETCHIUSAME (J1adOpaTopHbIe pabOTHI, TPAKTHKH, BBITYCKHAS
KBaTH(UKAIIMOHHAS paboTa).

CdopmMupoBaHHOCTH KOMIIETEHIIMH B paMKax OCBOCHHS IaHHOM TUCIUIUIMHBI OLEHUBAECTCS 110
TPEXYpPOBHEBOM IIKaJIE:

— 0a30BbIil yPOBEHD (O1LIEHKA «YA0BJIETBOPUTEIbHO») SBISIETCS 003aTEIHHBIM JIJIST BCEX
00yJaromuXcs 1Mo 3aBEPIICHUU OCBOCHUS TUCIUTUIHHEI;
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— TMPOABUHYTHIA YPOBEHB (OLEHKA «XOPOILI0») XapaKTEPU3yeTCsl IPEBBILLIEHUEM

MUHHUMAJIbHBIX XapaKTePUCTUK C(HOPMUPOBAHHOCTH KOMIIETEHIIMN IO 3aBEPLICHUH

OCBOCHUA NUCIHUITIINHBI;

— BBICOKUI YPOBEHb (OLEHKA «OTJIHYHO)») XapaKTEPU3yeTCss MAaKCUMaJIbHO BO3MOKHOM

BBIPAXKCHHOCTBIO KOMHGTCHL{I/If/’I U ABJIACTCA BA)KHBIM KaUCCTBCHHBIM OPHUCHTHPOM JIAA

CaMOCOBCPIICHCTBOBAHU .

KpnTepnn OLCHKH KavYeCTBa OCBOCHUS NUCHUILIMHBI IIPUBEACHBI B IIPUJIOKCHUN 2.

7. MeToanuyecKue MaTepHualjbl, ONpeacJadaI0Iue NMMpoueaAypbl OCHUBAHUS 3}13}11/1171,
yMeHHﬁ, HABBIKOB H OIIBITA J€ATECJIBHOCTH

Tabnuna 6. Pe3ynpTaThl 0CBOEHUS yueOHON JUCLMILIMHBIL, II0JUIEKAIME IPOBEPKE.

Pe3yabTaTsl 00yyeHus

OcHoOBHbIE NTOKA3aTeJIH O EHKH

Buja oneHo4YHOr0 Marepuasa

(KOMIIEeTEeHIIVH) pe3yJbTaToB 00y4eHHs
Criocoben MPOBOAUTH | 3HATH: Brinonnenue u 3ammra
TEXHUUYECKOE —  TIPUHIUIIBI paboTsl | JJaOOpaTOpHBIX PaboT;
0o0cy)XKHBaHUE YCTPOMCTBA, BO3MOYKHOCTH | TUIIOBBIC OLICHOYHBIC
pPazrodIEKTPOHHOMN CpENCTB KOHTPOJIS | MaTE€PHAbI sl yCTHOTO
anmapatypsl (IIK-1) TEXHMYECKOI'0  COCTOsIHMs | orpoca (paszden 5.1.1);
Kon u HaumeHoBaHHe PaaNOdTIEKTPOHHOM TUIIOBBIE TECTOBBIC 3a/IaHUS
HHAMKATOPA NOCTUKEHUS anmnaparypsl; (pazoen 5.2.);
KOMIIeTeHIHH —  METOABI 00paboTKy | THIIOBBIE OLICHOYHbIE
I1K-1.3. Hcnosnb3yer pE3yNbTaTOB M3MEPEHHN C | MaT€pUAbl K 9K3aMeHyY
CpEeICTBA U3MEPEHUs JJIA UCIIONIL30BAHUEM  CPEJCTB | (pasoen 6.).
KOHTPOJIA ~ TCXHMYCCKOI'O BBIUMCIUTEIILHON TEXHUKH.
COCTOSIHUS YMers: Brinonnenue u 3ammura
PaTuodIEKTPOHHOM —  paborathb ¢ | 1aboparopHsIx padoT;
anmapaTrypsl. OKCIUTyaTaIlHOHHOM TUTIOBBIE OLICHOYHBIE
JIOKyMEHTAIHeit o | MaTepuabl sl yCTHOTO
TEXHHYECKOMY onpoca (pazden 5.1.1);
06CITy)KHBAHHIO TUTIOBBIE TECTOBBIC 3a/IAHUS
PaZMOdEKTPOHHOM (pasoen 5.2.);
anmaparypsl; TUTIOBBIE OLICHOYHBIE
—  HCIIONB30BaTh cpencrpa | MATCPHATIBL K SK3aMCHY
U3MEpPEHHs JUIL KOHTPOJIA (pasoen 6.).
TEXHUYECKOTO  COCTOSTHUS
Paano3IEKTPOHHOM
armapaTyphl.
Baajers: Brinosninenue u 3ammra
—  SKcruTyaTanmeit n1a0opaTOpHBIX PadoT;
PATHOSTEKTPOHHOI] TUTIOBBIE OTICHOYHBIE
ATTIApaTypHI; MaTtepuaibl JUisl YCTHOTO
— cbopkoii u  Hactpoiikoii | OMPOCd (pazden 5.1.1);
PAIHONTEKTPOHHOI TUTIOBBIE TECTOBBIC 3a/IAHUS
armapaTyphl. (pasden 5.2.);

TUTIOBBIE OIICHOYHBIE
MaTepuaibl K SK3aMeHY
(pazoen 6.).

16




8. YueOHO-MeTOAMYECKOE oDecnieyeHne TUCHUTITTHHBI (MOTYJIs1)

Ocnoenaa tumepamypa
1. T'yproB B.A. TBepnoTenpHas 2JIEKTpOHUKA: yueOHOE mocodue st By30B. / B. A. I'ypToB. —
2-e usn., nom. — M.: Texnocdepa, 2008. — 408 c. (14 3k3., UMeeTcst ANIEKTPOHHAS BEPCHS)
2. Tposn, ILE. TeepnorensHas anektponuka. M.: TYCVYP, 2006. — 330 ¢. 9BC «IPR Books»
3. Bukymun U., Cradeer B.U. ®uznka momynpoBoIHUKOBBIX MprOopoB. M.:- Paano u cBs3b,
1990 (17 5k3.)

/Jlonoanumensvhan numepamypa
4. Jlebener A.W. ®dusmka NoaynpoOBOIHUKOBLIX MPprOOpoB. M.: @usmatmut, 2008. - 488c.
0O.B. Munos3opos, N.I'. ITankoB. DnekTpoHuka. Y4eOHUK 115 BY30B 4-¢ u31., ctep. - M.: BIII.

2008. (OnexrponHbIi yueOHUK B Oubimoreke KbI'Y, pexxum mocryma http://lib.kbsu.ru).
6. A.JL. Mapuenko. OCHOBBI 3JIEKTPOHUKH, y4. 11oc. 7sBYy30B. u3d. JAMK Ilpecc. 2000.
7. H.M. Tyros u ap. [loxynpoBoanukoBbie mpubopsl. - M.: DHeproaromuzaar. 1996.

bl

Ilepuoouueckue uzoanusn
[lepeyenp mepuomUyYECKUX M3JIaHMA, momydaeMbix oubmmorekoir KBI'Y, B KOTOpBIX CTyIEHT

MOXET O3HAKOMHTBCS C COBPEMEHHBIMH JIOCTHKEHHSMH B OOJIACTH 3JEKTPOHUKH, MHUKPO M
HAHORJIEKTPOHUKU:

—  Owusuka. (Puznka NoIyrnpoBOJHUKOBBIX TPOBOIHUKOB U AUAIIEKTPUKOB, KBAHTOBAs

anekTponuka). M3zpectus BY308.

— DIIeKTpOHUKA.

— @usHKa U TEXHHUKA [TOJYIIPOBOAHUKOB.

—  MukpoaIeKTpOHuKa.

— KBanTOBas 3neKTpOHMKA.

— Panmoanextponnka

— Marepuansl 3JIEKTPOHHON TEXHUKH.

— @usnka TBEpIOro Tena

— H3Bectus By30B.

Humepnem-pecypcot
http://lib.kbsu.ru/ - bubmuoreka KBI'Y.

http://www.garant.ru/ - CnpaBo4yHasi mpaBoBasi cucteMa «l apanty.

http://www.consultant.ru/ -CnipaBounas npaBoBas cuctema «Koncymnprantllmrocy.
http://www.studmedlib.ru - 3bC «KoHcynbpTaHT cTyqeHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBatensHbiii mpoekt A.H. Bapruna
http://www.Russianelectronics.ru -noprai «Bpems 31eKTpOHUKI»;

http://www.platan.ru — KaTaaor 3JeKTPOHHbIX KOMIIOHEHTOB;
http://metodist.1bz.ru/iumk/nano/lections.php - BUI€OpOIUKH 110 HAHOTEXHOJIOTUU;

A N ARl .

http://nano.fcior.edu.ru — kaTanor Hay4HO- 00pPa30BaTEILHBIX PECYPCOB IS
HAaHOUHAYCTPHH.

10. https://www.sciencedirect.com/ - [TonmHoTekcToBas 0a3a qaHHbBIX ScienceDirect.

9. TIlporpammMHoe ofecrniedeHre COBpeMeHHbIX HH(OPMaIHOHHO-
KOMMYHHUHKAIIUOHHBIX TeXHOJIOTHH

1. CTy,[[CHTBI HMCIOT JOCTyIl 4YCPE3 I/IHTepHeT A0CTYIl K CIUHOMY O6pa3OBaTCJ'IBHOMy

noprany, Iie B OTKPBITOM JOCTYIE HMMEIOTCS pecypchbl Y4eOHO-METOJUYECKON JIUTEepaTyphl,
SBIIAIOIIKECS pa3paboTKamMH BelylIux By30B Poccun.
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2. JIns peUTUHIOBOrO KOHTPOJISI UCIOJIB3YETCS CUCTEMa KOMIBIOTEPHOTO TECTUPOBAHUS Ha
0a3e mporpammuoro obecriedenust Moodle.

3. Ilpu BblimosHEHUU 1a0OPATOPHOTO MPAKTHUKYMa CTYACHTHI B 00S3aTEIbHOM IOPSIKE
MPOBOJIAT 00PAaOOTKY IKCIIEPUMEHTAIBHBIX JaHHBIX C IPUMEHEHUEM MPOrpaMMHBIX cpen Microsoft
Exell, MathCad.

4. B pamkax o0ecrieueHus MPUMEHEHUS! KOMIbIOTEPHBIX TEXHOJOTUN B 00pa3oBaTEIbHOM
MIPOLIECCE UMEIOTCS CIIEUATN3UPOBAHHBIE KOMITBIOTEPHBIE KIACChl C COBPEMEHHBIM MPOrpaMMHBIM
OGGCHG‘IGHHGM U UMCIOIIIUM BBIXO/ B I/IHTepHeT.

10. MaTepI/IaﬂLHO-TeXHI/I‘IGCKOC odecrneyeHue AUCHHUIIIINHBI

MarepuanbHO-TEXHUUECKYI0 0a3y /Ui MPOBEACHUS 3aHATUN IO JUCIUIUTIHE COCTABIISIOT:

—  CHEeLMaIM3UpOBaHHAas ayAUTOPUsl, UCIIONB3yeMasl IIPU IPOBEICHUM 3aHITUM JIEKLIMOHHOTO
tumna Nel36, pacnionoxennas o aapecy: 360004, Kabapauno-bankapckast pecryOimka, T.
Hampuuk, yn.  YepnbuueBckoro, 175, ycnoBHbli — HOMep-14,  ocHalieHHas
MYJIbTUMEMAHBIM ~ TIPOEKTOPOM M KOMIUIEKTOM  aliaparypbl,  [O3BOJISIOLIEH
JIEMOHCTPUPOBATH TEKCTOBBIE U TpaduuecKueMaTeprasbl;

— pabouee MeCTO MPETo1aBaTels;

— pabouune mMecTa CTyJIEHTOB;

— MeJloBas J10CKa.

MynbTHMeaniHas Ipe3eHTalns1, CONPOBOXKAOLIAs JIEKIHIO, TO3BOJISET IPENo1aBaTelto
aKLIEHTUPOBAaTh BHUMAHUE CTY/I€HYECKON ayAUTOPUM Ha KIKOUYEBBIX BONPOCAX JIEKLIUH.

Jucuumnirza obecnedeHa:

— TECTOBBIM MaTepHajaMH B JIeKTpOHHOHU o0yyaromeit cucteme «Moodle»
(OTKpBITBIN YHUBEPCUTET);

—  KHWKHBIM (DOHIOM OUOIHMOTEKH;

—  3JIEKTPOHHBIMH BEPCUSMH JIEKIUI U y4eOHUKOB.

JlaGoparopHble 3aHATHS NpoBoadTcs B nadboparopun Nel36 «BakyymHas U TBepJoTeIbHAs
JIEKTPOHUKA», pacnoiiokeHHON 1o azapecy: 360004, KabGapnuno-bankapckas pecnyOnuka, T.
Hanpuuk, yn. Yepubimeckoro, 175, ycnoBHbII HOMEp - 14, ocHameHHOW HEOOXOIUMBIM
000pyIOBaHUEM:

— U3MEpHUTENbHblEe MNpUOOpPHI W O00OpyAOBaHME IO MCCIEAOBAHUIO CTATUYECKHUX,
JUHAMHYECKUX M YaCTOTHBIX MMapaMEeTPOB M XapaKTEPUCTHUK JAMOIOB, TPAH3UCTOPOB
(OMMOSAPHBIX U MOJEBBIX) U TUPUCTOPOB (AMOIHBIX U TPUOHBIX);

—  U3MEpUTEIh XapaKTEePUCTUK MOJYIIPOBOIHUKOBBIX TprO0poB JI12-56;

CTEH[ JUIs U3MEpeHUs napamMeTpoB U xapakrepuctuk JII1J10-2;

—  IU(POBbIE BOJIBTMETPHI, aMIEPMETPbI, MOCTHI ITOCTOSSHHOTO U MEPEMEHHOI0 TOKa,
reHepaTophbl, OCHMIIIOrpadbl, ICTOUHUKU MUTAHUS, MyJIbTUMETPHI U JP.

CryneHTbl UMEIOT 10CcTyN yepe3 MHTepHeT AOCTyN K 3JeKTPOHHOM 00ydarolieil cucreme
«Moodle» (OTKpBITBI YHUBEPCUTET), KOTOpas MO3BOJSIET pa3MelIaTh AJIEKTPOHHBIE YUeOHbIE
Kypchl B CBOOO/IHOM JIOCTYIIE /JIsl CTYZ€HTOB YHHUBEPCUTETA.

[Ipu mpoBeieHNH 3aHATUH JIEKLMOHHOTO TUIA, CEMUHAPCKUX 3aHATUN HCIIOIB3YIOTCS:
JUYEHIUOHHOE RPOZPAMMHOE 0DecneueHue U c60000HO PACNPOCMPAHAEMbIE NPOPAMMDbL:

— Microsoft Office nunensus: Jorosop Nel35 ot 22.05.2018, noroBop Ne mn1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroop Ne 4/14-08 ot 14.08.2015,
noroop Ne 1/01-12 or 01.12.2014, nmorosop Ne0331100002314000061-0003152-01 ot
25.11.2014, morosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009,
ceprudukat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;
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apxuBatop 7z, Adobe Acrobat Reader nmmensus: mpemocrtaBisieTcss OECIUIaTHO Ha
YCIIOBUSIX O ajpecy https://www.adobe.com/ru/legal/terms.html;

Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3ust: Ipe1ocTaBIseTcs
OecIUIaTHO Ha YCJOBHUSIX JIMICH3MOHHBIX COIJIAIICHHH Ha IPOrPaMMHOE OOECHCYCHHE C
OTKPBITHIM UCXOJIHBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

Jl71s CTyIeHTOB € OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBBSI CO3/IaHBI CIHEIHAbHbIE YCIOBHS
U1 IofTydeHus: oOpasoBanusi. Crenuain3upoBaHHOE MOMELICHHE Il HHBAIUAOB PACIOIOKEHO 1O
aapecy: 360004, Kabapmuno-bankapckas pecrnyOnmka, r. Hampuuk, yn. UepHsimeBckoro, 173,
yCIOBHBIA HOMeEp -1, aynuTtopus Nel4S.

B nensix AOCTYNMHOCTH MONTy4YeHHs BhICHIETO 00Opa3oBaHUsS MO 00pa30BaTeIbHBIM MPOTrpaMMaM
WHBAJIUJIAMA U JIMIAMU C OrPAHMYECHHBIMH BO3MOXHOCTSIMU  370pPOBbS  YHUBEPCUTETOM
o0ecrnieunBaeTcs:

IbTePHATHBHON BepCcHel OUITMAIBHOTO caiita B ceTH «HTepHeT» ISl Cl1ab0BUISIINX;
MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00yJaromeMycss HEOOXO0IMMYFO TIOMOIIIb;

JUIl MHBAIMJIOB M JIMI[ C OIPAHUYEHHBIMH BO3MOXXHOCTAMM 3/I0POBbSl IO CIyXy —
IyONMMpOBaHUE BCIYX CIPABOYHON WHGPOPMAIMM O paACHHCAHUM YYCOHBIX 3aHSTHIA,
obecrieueHrne HaIJICKAMMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUST MH(POPMAITUH;

Ul WHBAJUJIOB M JIAI C OrPAaHUYCHHBIMHM BO3MOXXHOCTSIMH 3JI0POBBS, HMEIOIIHNX
HapyIIEHUsS ONOPHO-JIBUIaTEJIbHOIO allapara, CO3JaHbl MaTEepUAIbHO-TEXHUYECKHE
yCIIOBUSL 00ECIEUHBAOIINE BO3ZMOKHOCTh OECIPEISITCTBEHHOTO JOCTYyIa O0y4YaroluXcs B
y4eOHbIE TTOMEIICHHS], OOBEKTY MUTAHUS, TyaJeTHbIC U JPYrUe NMOMEIICHHUs] YHUBEPCUTETA,
a Takxke NpeObIBaHMs B YKA3aHHBIX IOMEUICHHSX (HATU4YME PACUIMPEHHBIX JABEPHBIX
IIPOEMOB, ITOPYYHEN U APYTUX MPUCTIOCOOICHUN).
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Mpuiaoxenne 1

JIner u3MeHeHuii (1onoTHeHnii) B padoyeii nporpaMmMe IMCHUILIHHBI (MOAYJIsT)
«TBepaoTebHast 31eKTPOHUKA» 110 HANIPABJICHHUIO IOATOTOBKH

11.03.03 KoncTpynpoBaHue ¥ TeXHOJIOTHS JIEKTPOHHBIX CPE/ICTB HANIPABJIECHHOCTD
(mpoduib) «kKoHCTpyHpoBaHHEe M TEXHOJIOTHS PAIHO3JIEKTPOHHBIX cpeacTB» Ha 20 — 20

y4eOHbIii rog

Ne n/m JaemeHT (myHKT) PII{ Ilepeyens BHOCMMBIX | [IpuMeyanue
HU3MEHEeHUI
Obcyocoena u pekomeno0o8ana Ha 3ace0anuu Kageopul
AJICKTPOHUKHU U UHOOPMAITMOHHBIX TEXHOJIOTUH,
pOTOKOJ Ne OT « » 20 r.
3aBenyrommii kageapou P.I1I. Temen /
THOIIHNCH pacuudpoBKa MOAUCH nara
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KpnTeplm OI€HKH KadeCTBa OCBOCHHUA NUCHHUITINHBI

puioxenne 2

Kon KPUTEPUU U ITIOKA3ATEJIN OHEHNBAHUSA PE3YJIBTATA OBYUYEHUSA
KOMIIETeHL(HH
Ikana no TpaAMIUOHHOI NATUOAILHOI cHUcTeMe
PE3YJIbTAT "
OBYYEHUSA ba3oBblii ypoBeHb TpoasmiyThiit Bricoknii ypoBeHb
10 THCUMILIHHE HEJONYCK | HEYJAOBJIETBOPUTEIbLHO YAOBJIETBOPUTEIbHO yposent OTJIMYHO/ U, 3a4eT
(Mony.1i0) /. 3auer xopowo/ 1ug. 3auer
Ikana no 0aJJbLHO-PEHTHHIOBOM cucTeMe
0-35 36-60 61-80 81-90 91 -100
3HaTh: OTCYTCTBHUE 3HaHMUII O: HEIOJIHbIEC 3HAHUA O: B LEJIOM  YCIEUIHbIE | IOJHOCTBIO
- TPUHLUIBI pabOTHI - mnpuHOMIAX paboThl | - NPUHOMNAX PaOOThl | 3HAHMA O: chopmMupoOBaHHbIE
K-1 YCTpOICTBa, YCTPOMCTBA, YCTPOMCTBA, - TIpuHOMNAax paboTHl | 3HAHUA O:

Cnocoben BO3MOKHOCTH CPEJICTB BO3MOJKHOCTAIX CPEJCTB | BO3MOXHOCTSX CPEICTB | YCTPOMCTBa, - TpHHIMOAX PabOTHI
HPOBOIHTD KOHTPOJIS KOHTPOJIST TEXHHYECKOTO | KOHTPOJS TEXHHYECKOTO | BO3MOXKHOCTSX CPEACTB | YCTPOWCTBa,
TCXHIMECKOC TEXHUYECKOTO COCTOSIHHS COCTOSIHHS KOHTPOJISI TEXHHYECKOTO | BO3MOXKHOCTAX CpPEJACTB
ODCIYRHBAHH | cocrostHus PaJIMOdIEKTPOHHOM PaIMOdIIEKTPOHHOM COCTOSIHHS KOHTPOJISI TEXHUYECKOro
¢ PagHO3NIEKTPOHHOM anmaparypsl; anmaparypsl; PagMO31EKTPOHHOM COCTOSIHUS
PAHO3ICKTPO | anapatypsi; Hesnaer | yeronax o6paGorkn | - Metomax oGpaGoTkn | ammapatypsr; PaIMO3JIEKTPOHHOM
HHOM - MeTOJBI 00pabOTKHI pe3ysIbTaTOB M3MEPCHUH | PE3YIbTATOB H3MEPCHMi | - Meromax oOpabOTKH | anmmaparypel;
anmaparypbl pe3yabTaToOB C HCII0JIb30BAaHUEM C HCII0JIb30BAaHUEM pe3yJabpTaToOB HgMepeHnﬁ - MeTrojax 06pa6OTKI/I
Kon M | U3MEPEHUN c CpeacCTB . CpeaCTB . C HCIOJIb30BaHUEM pe3yIbTaTOB M3MEPEHUN
HAMMEHOBAHM | HCIOJbB30BaAaHUEM BBIYUCJ/IMTCIIbHON BBIYHCJ/IMTCIbHON CpeaCTB C HCIOJIB30BaHUEM
€ HHAMKaTopa | CPEICTB 5 TEXHHUKH. TEXHUKHN BBIUHCIIUTEIHHON CpEeICTB 5
JTOCTHKEHM S BBIYUCIIUTCIIBHOU TCEXHUKHN BBIYUCIIUTCIBbHONU
KommereHuy | T¢XHUKH TEXHUKU
TIK-1.3.
Hcronssyer Ymers: OTCYTCTBHUE WIA | HEAOCTATOYHOE yMEHHME: | B IIEJIOM  YCIEIIHOE | TOJHOCTBIO
cpencTBa - paboTathb c JaCTUIHOC yMCHHUE! - paboTaThb C | yMEHHe chopMHUpOBaHHOE
M3MepeHus 9KCILTyaTalMOHHOM - paborarb 5 C | SKCIUTyaTallMOHHOM - paboTathb c | ymeHue
JUISL KOHTPOJIS JOKYMEHTalMeEH 1o OKCITyaTaAlMOHHON JOKyMEHTalMER [0 | 3KCIUTyaTallHOHHOM - paborathb c
Texauueckoro | TEXHAYECKOMY AOKYMEHTAllUEU 1O | TEXHHYECKOMY JIOKYMEHTaUEeH IO | KCIUIyaTallMOHHOI
COCTOSIHUS 00CITyKMBaHUIO He ymeer TEXHMICCKOMY 00CITy)KMBaHUIO TEXHUYECKOMY JOKyMEHTaHen o
PAHOEKTPO PaaHO3NIEKTPOHHOM 00CITy)KMBAHUIO . Paguo3NIEKTPOHHOM 00CITy>KNBaHUIO TEXHUYECKOMY
HHOM anmnaparypsl; PaAHO3JIEKTPOHHOU anmnaparypsl; PaanOodIEKTPOHHON 00CITy’)KHUBaHHIO
anmaparypal. - HCIOIb30BATh alaparypsl; - UCII0JIb30BaTh CPEICTBA | ammaparyphl, PaMO>JIEKTPOHHOM

CpeAcTBa  M3MCPCHUS - UCHOJIb30BaTh CPCACTBA | y3MepeHus Il | - MCIOJIB30BaTh CPEACTBA | ammaparyphl,

TS KOHTPOJIA HU3MEPCHUS WIA | KOHTPOJISI TEXHUYECKOTO | M3MEPEHMS Ul | - MCIIOJIb30BaTh CPEACTBA

TEXHUYECKOTO KOHTPOJIAA TEXHUYECKOIO | cOCTOSHUSA KOHTPOJISI TEXHUYECKOTO | M3MEPECHUS JUIST
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Kon
KOMITETEHIIHHN

KPUTEPUU U ITIOKA3ATEJIN ONEHUBAHUSA PE3YJIbTATA OBYYEHUSA

IIxaja no TpaIMLUOHHOM NATHOANIBLHOM cUCTeMe

PE3YJIbTAT n .
. OABHHYThIN .
OBYYEHU Ba3oBblii ypoBeHn P OBeZ") Bbicokuii ypoBeHb
0 TUCHHUIIMHE HEJOMYCK | HeYyIOBJETBOPHUTEIbHO YAOBJIETBOPUTEIBbHO yp OTJIMYHO/ 1u. 3a4eT
xopowo/ 1ug. 3auer
(Moayi0) /. 3auer
Ikana no 0aJJILHO-PEHTHHIOBON cUcTEeMe
0-35 36-60 61-80 81-90 91-100
COCTOSIHUS COCTOSIHUS PaanodIEKTPOHHON COCTOSIHUS KOHTPOJISl TEXHHYECKOTO
PaanodIEKTPOHHOI PaanodIEKTPOHHOM ammaparypel. PaanodIEKTPOHHOM COCTOSIHUS
anmaparypsl. anmaparypsl. amnmaparypsl. PagUOdIEKTPOHHOM
anmnaparypsl.

Buagers: OTCYTCTBUE HaBBIKOB | HEJOCTaTOYHOE HaJln4ne HaBBIKOB | YCIEIIHOE BJIaJICHUE:
- KCILTyaTaIueit BIIAJICHUS: BIIAJICHHE: BIIAJICHUS: - 3KCIITyaTaIuen
paZ[HO3HCKTpOHHOI>i - OKCILTyaTalueu - SKCIUTyaTalueu - SKCIUTyaTanueu paILI/IOC)HeKTpOHHOﬁ
anmaparypsl; He pa):[HOE)J’IeKTpOHHOﬁ paI[I/IO:)HeKTpOHHOﬁ paﬂnoaneKTpOHHOﬁ anrapaTtypsl;
- cbopKoit u BJaceT anmnaparypsbl; anmnaparypsl; anmnaparypsl; - cOOpKOH ¥ HACTPOIKOI
HACTPOHKOH - cOOpKOi ¥ HACTPOHKOH | - cOOpKOI M HACTPOHKOH | - COOPKOM M HACTPOIMKOH | pamno3IeKTPOHHOM
PaJIHO3EKTPOHHOI Panno3IeKTPOHHOMN Paano3IeKTPOHHOMN Pazno3IeKTPOHHOMN anmapaTypebl.
ATIAPATYPHL. amnmaparypsl. anmaparypsl.. amnmaparypsl.
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