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1. Heab u 3aga4u TUCHUIIMHBI (MOYJIs1)

Heab wu3yyeHHusi IMCHUIUVIMHBI: YriyOJeHHOE U3y4yeHHE (U3UYECKUX OCHOB U
Pa3sHOBUHOCTEH MOIYIPOBOJHUKOBBIX IPUOOPOB, UX MPUHIIMIIA IEHCTBHSI, OCHOBHBIX IapaMETPOB,
XapaKTEPUCTHK U 00JIaCTH MPUMEHEHUS.

2. Mecro nucuumiauabl (moayJis) B crpykrype OIIOII BO

JlucuuiuiiHa BKJIIOYEHA B BApHATHBHYIO 4acTh o0s3aTenbHbIX muctmmuimH b1.B.OJ1.3.1
ydeOHOro 1iaHa mo HarpasieHuto moaroroBku BO 11.03.04 DnekTpoHrWKa W HaHOAJIEKTPOHHMKA
npoduis: «CoBpeMeHHbIe HH(OPMAIMOHHBIE TEXHOJIIOTUU B DJIEKTPOHHON TEXHUKE.

N3yuenne nucuuruinnel «TBepAoTenbHAs 3JIEKTPOHUKAY 0a3UpyeTcs Ha CIEAYIOUINX, paHee
u3ydaemblX, aucuuiuinHax: «®dusmka», «Maremaruka», «Marepuanbl 3JIEKTPOHHON TEXHUKHUY,
«TeopeTnueckre OCHOBBI SJIEKTPOTEXHUKI».

OcBocHHE JaHHOU TUCIIUTUIHHEI, B CBOIO 0Yepe/lb, HEOOXOIUMO ISl YCIICITHOTO YCBOCHUS, B
MOCJIEIYIOLIEM, CIIELHMAIBHBIX KYpPCOB MO AUCHUIUIMHAM: «MHUKpPO3IEKTpOHUKa», « TBEpAOTEIbHbIE
anemeHTsl CBY - snextponukmny», «lIpoekTupoBaHne W KOHCTPYMPOBAHUE MOIYIPOBOIHUKOBBIX
npruOOPOB U UHTETPATILHBIX CXEM» U APYTHUX.

3. TpeOoBanus K pe3yabTaTaM OCBOEHUS JUCUMIJIMHBI (MOTYJI51)

IIponiecc M3ydyeHus TUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE 3JEMEHTOB CIEAYIOIINUX

komnetreHui B coorserctBuu ¢ ®I'OC BO u OIIOII BO no jaHHOMY HanpaBieHHUIO IOTOTOBKU:

IIK-1.Cnioco6eH cTpouTs npocTeiine (Gpu3nyeckue 1 MaTeMaTHUeCKUe MOJIEIH IPUOOpOB,

CXEM, YCTPOUCTB U YCTAaHOBOK 3JIEKTPOHUKH U HAHOAJIEKTPOHUKHU PA3IMYHOr0 (PyHKIMOHAIBHOTO
Ha3HA4YCHMs], a TAKXKE MCIIOJIb30BaTh CTAaHAAPTHBIE IPOIPAMMHBIE CPEICTBA UX KOMIIBIOTEPHOTO
MOJEIINPOBAHUS.

MKC-B.1.1.Crioco6eH cTpouTh (PU3MUECKUE M MaTEMAaTHYSCKUE MO MOJEICH, y3JI0B, 0JI0KOB
IIKC-B.1.2. CnocobeH noap30BaThcs METOIaMH KOMITBIOTEPHOT'O MOJIETMPOBAHUS

B pesynbrare uzyuenuss AMCUUILINHBL «TBepAOTeNbHAS SJEKTPOHUKA» CTYACHT JOJIKEH:

3HATh: OCHOBHbIE HCTOYHHMKM HAyYHO-TEXHHUYECKOW HMHPOpMaLuu 1O  (QU3UKE
MOJIYTIPOBOJIHUKOBBIX MPUOOPOB M HHTETPAIBHBIX CXEM, (PU3MKO - TEXHOJIOTMYECKHE OCHOBBI
MIPOIIECCOB IMOJIYITPOBOIHUKOBBIX MPHUOOPOB U MHTETPAJIBHBIX CXEM, NMPHUHLUIBI HCIIOIb30BAHUS
¢usnueckux 3¢(HeKToB B MOJYNPOBOJHUKOBBIX MPUOOpPaX M MHTETPAIBbHBIX CXEMaX, HMPUHIHUIIBI
JeWCTBUS U METO/IbI pacyeTa OCHOBHBIX MOJIYIPOBOIHUKOBBIX TPUOOPOB, OCOOEHHOCTH MPUOOPOB,
W3TOTOBJICHHBIX U3 PA3JIMYHBIX [OJYIPOBOJHUKOBBIX MAaTepUaloB, HMX MPEUMYIIECTBA U
OTPaHUYEHUS, OCHOBHBIE METOABI M CPEACTBA H3MEPEHUs NIapaMeTpPOB U XapaKTEPUCTHUK
MIOJIYTIPOBOIHUKOBBIX TPHUOOPOB U METObI UX MOJIETUPOBAHUS.

YMeTb: YYUTHIBaTh COBPEMEHHBIE TEHIEHLUU PA3BUTHUS AJIEKTPOHUKH, U3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH, HWH(POPMAIMOHHBIX TEXHOJOTMIl B cBoel mpodeccuoHanbHOM
NesITeIbHOCTH, peliaTh 3aJjaui 00pabOTKH JAHHBIX C IIOMOIIbIO COBPEMEHHBIX HHCTPYMEHTAIBHBIX
CpPEICTB, MPHUMEHSTh METOAbl M  CpEICTBa  M3MEpeHHs  (PU3NYECKUX  MapaMeTpoB
MOJTYIIPOBOJIHUKOBBIX MPUOOPOB, MPUMEHATh METOABI pacueTa MapaMeTpoB M XapaKTEPUCTHK,
MOJIETTUPOBAHUS TOTYIIPOBOJHUKOBBIX PUOOPOB, OLIEHUBATH 11€1€CO00Pa3HOCTh UCTIOIb30BAHUS
Pa3IUYHBIX TOTYIPOBOJHUKOBBIX TPUOOPOB B KOHKPETHBIX YCTPOUCTBAX (CXEMax), OCYIIECTBISATh
BBIOOP TMOJIYIPOBOJHUKOBBIX MPHUOOPOB B 3aBUCHMOCTH OT TpeOOBaHUN K D3JIEKTPUUYECKUM
XapaKTepUCTHKaM, IapamMeTpaM M YCIOBUH OJKCIUIyaTallUM YCTPONCTB M  DJIEMEHTOB
MHUKPODJIEKTPOHHBIX YCTPOUCTB.

BJIAA€Tb: MCTOJaMH pacucTa XapaKTCPUCTUK IMOJTYIIPOBOJHUKOBBIX HpI/I60p0B, OCHOBHBIMH
nprueMamMu O6p360TKI/I U OpCACTABJICHUA DKCICPUMCHTAJIbHBIX HAHHBIX, CIIOCOOHOCTBIO CTPOUTH
CbI/ISI/I'-IeCKI/Ie 1 MaTEMAaTUYCCKHUE MOJCIIN TMOJIYIIPOBOJAHUKOBBIX HpI/I60pOB, a TaKXK€ HCIIOJIb30BaTh



CTaHJApTHBIE MPOrpaMMHBIE CpPEACTBA MX KOMIIBIOTEPHOTO MOJETUPOBAHUS, CIIOCOOHOCTHIO
apryMEHTHPOBAaHO BBIOMpATb M pPEAIM30BbIBATh Ha MpakTHKE J(PPEKTHUBHYI0 METOAMKY
9KCIIEPUMEHTAILHOTO UCCIIEI0OBAaHUS TapaMETPOB U XapaKTEPUCTUK TPUOOPOB, CXEM, YCTPONUCTB U
YCTAaHOBOK  3JIEKTPOHHUKHM  Pa3IMYHOIO  (YHKIHMOHAJIBHOIO  HA3HAUY€HHUs, TOTOBHOCTHIO
AQHAJIM3UPOBATh U CHUCTEMATHU3UPOBATh PE3YJbTAThl UCCIECIOBAHUM, NPEACTABIATh MaTepUaibl B
BUJIC HAYYHBIX OTYETOB, MyOIHKAIINA, TPE3eHTALNH.

4. ConepxaHue M CTPYKTYpa AUCHUIIHHBI (MOTYJIS)
4.1. Coaep:xaHue pa3iesioB JMCHUILTHHBI (MOTYJIA)

B rtabmune 1 mpuBOAMTCS ONMHMCaHWE COACPIKAHUS AMCUUILUIMHBI, CTPYKTYPUPOBAHHOE IO
paszenam, ¢ yKazaHHEeM MO KaXIOMY paszeny (OpMbI TEKYIIET0 KOHTPOJIS: 3alluTa JJabopaTopHOn
pab6otsl (JIP), kommokBuym (K), pyoexnsrit kouTpoas (PK), tectuposanue (T).

Tabmuma 1

HaumenoBanue Coaep:xanue pasaesa ®opma

pasjaena TeKylIero
KOHTpPOJIst
1 | Tema 1. Dnexkmponno — | Knaccudukanmuss u  HasHaueHuss wmarepuanoB | K, T
ObIPOUHbLLL NEPexoo. JJEKTPOHHOW TeXHUKU. (OCHOBHBIE CBOWCTBA
IIOJIYTIPOBOIHUKOB. ITpoBogumocTh
MOJTYITPOBOTHUKOB. OOpazoBaHHE AIIEKTPOHHO —
JBIPOYHOTO nepexoza. OHepreTuyeckue
JyarpamMmbl p — n N€PeXo/ia B paBHOBECUU U IIPU
cMelleHUsaX. BeicoTa nmoreHIManbHoro Oapbepa u
KOHTaKTHasi pa3HOCTb MOTEHIHaIoB. JlnoaHas
teopuss BAX. Peansnas BAX p — n mepexopa.
Huddysnonnas TEOpHUS. DHepreruyeckas
auarpamma p — 1 — n rnepexoja B paBHOBecHH. Tok
1o 1u¢p G y3NOHHON TEOPUH Yepe3 p — 1 — n Mepexos.
Emxocte nuona. bapbepHas u  auddysnonHas
€MKOCTb M UX 3aBUCHUMOCTH OT HAaIpsKEHUs.
IIpo6oit p — n nepexoxa. TyHHenbHBIN TPOOOIL.
TemnepatypHas 3aBUCUMOCTh IPOOMBHOTO
HanpsbkeHus. TeruoBoit nmpoOoii. TemnepaTypHas
3aBUCHUMOCTh MIPOOMBHOTO HampsKEHUs.
JlaBunHbIi  mpoGoi.  CBs3b  Kod3(PuumeHTa
JABUHHOTO Pa3MHOXEHUA C KO3(pPUIMEeHTOM
yIapHO’ MOHM3ALUH. TemnepaTtypHas
3aBHUCHUMOCTh IPOOMBHOIO HaNpsKEeHUs. TerioBoit
po6oii. TemneparypHas 3aBUCUMOCTD
MPOOUBHOTO HATIPSKEHHUS.

2 | Tema 2. DHepreTudeckue auarpammbl KoHTakta metamn - | A3, K, T
Konmaxm memanna c nonynpoBoaHuK. OOenHeHHBIE (3alOpHBIE) W
NOJYNPOBOOHUKOM. oborarieHHbIe (a"HTH3aMOpHBIE CJION).
Pacnipenenenue 00BEMHOTO 3apsa u
NEKTPUYECKOTO TIONIi B Tepexoje MeTall —
nonynpoBonHuk. [lupuHa 00BEAEHHOrO CIOs B




paBHOBecUM W mpu cmemleHussx. BAX nuonos ¢
koHTakToM IlloTTKH. OMHYECKUI KOHTAKT.

Tema 3.
bunonapuwiii
mpanzucmop (bT).

bunonsipueiit  Tpansucrop. Crpykrypa. Pexumbl
pabotbl. Cxemsl BKiroueHus. [Ipuanun pabotst bT.
KoadduninenTs! ycuiaeHus npyu pa3indHbIX cXeMax
BKitoueHus.  Cratuyeckue  mapaMerpbl  IIpH
pasnmuuHbX pexxkumax padotel BT. Crarmueckue
xapakrepuctuku B cxemax ¢ Ob u O3. IlpobGoii
TPaH3UCTOPA.

JP, 13, K,

Tema 4.
Tupucmoprl.

Tupucropel. CTpykTypa JIUOIHOTO THUPHUCTOpA
(muaucTopa). [Ipunnun padotel. BAX nuHucropa.
Tpuonnbi  Tupucrop (tpunucrop). IlpuHuumn
nevictBud. BAX  TpuHHCTOpa B 3aKpBITOM
COCTOSIHUM.

JIP, 13, K,

Tema 5.
Iloneswvie
MPAH3UCTNOPDL.

[loneBoil TpaH3UCTOp C YHPaBISAIIMUM P — N
nepexogoM. CTpykTypa H TNPHHIUAN PaOOTHL
Craruueckue XapakTEpUCTHUKU U MaJOCUTHAJIbHBIC
napameTpbl. YacroTHble xapakrtepuctuku. M/III -
TPaH3UCTOP C  HWHAYLUPOBAHHBIM  KAHAJIOM.
Crpykrypa. [lpunnun pabotel. Cratuueckue
xapakrtepuctukd. MJIII —  TpaH3ucrop ¢
BCTpOEHHbIM KaHaoM. Ctpykrypa. [lpuHnun
pabotel. CtaTueckue xapaktepucTuku. [Ipubopst
¢ 3apspoBoil cBsa3bto. Crpykrypa. IlpunHnun
JeicTBUsl. XapaKTepUCTUKU U apaMeTphl.

Jp, 13, K,

Tema 6.
Ilpubopul na ocnose

00veMHbIX 3¢hpexmos.

Tynuensusiii auof. IlpuHnun nefictBus. 30HHBIE
nuarpaMmmbl  BAX. OxBuBanentHas cxema T/I.
OcHoBHble mapameTpbl. OOpalieHHBIH  JHOA.
JIaBUHHO — IIPOJIETHBIN U0, Y CIIOBUS IOSABIICHUS
OTPULIATEIIEHOTO JTMHAMMYECKOTO COIPOTUBIICHHUS
u ero ¢usudeckuit cMpica. CTpyKTypa U MPUHIMIT
nevcreust JIAIL. JIaBUHHO — IIPOJIETHBIM pEXUM.
Pexxum ¢ 3axBaueHHO# miasmoit. Dddexr 'anHa.
Mexnonunnbiii nepexon anekrpoHoB u  OJIC.
[Ipuamun pevcreus auoxa ['anna. IIponeTHbin
PEXKUM.

JIP, 13, K,

Tema 7.
OnmosnexmponHvle
NOIYNPOBOOHUKOBbIE
npubopbi.

Knaccudukanus ONTONIEKTPOHHBIX
MTOJTYITPOBOTHUKOBBIX npuOOpoB.
[TonmynpoBOIHUKOBBIE  TPUOOPBI  OTOOpaXKEHUS
nHpopMaud ¥ HMHPpPaKpacHble U3Iydaroliue
JUOLBI. Jlazepsl. IIpuHIHN JIEUCTBHUS.
KoHcTpykiins ¥ TEXHOJOTMS  M3TOTOBIICHMS
MHXEKLINOHHBIX J1a3€pOB. OcHoBHbIE
XapaKTEPUCTUKU U MapaMeTpbl. POTOPE3UCTOPHI U
¢oronuonpl.  TexHONOTMS ~ WM3TOTOBIEHUS U
KOHCTpYKIHA. (OCHOBHBIE XapakTEPUCTUKHA U
napameTpsl. POTO3IEMEHTHI, (POTOTPAH3UCTOPHI U
¢ototupucroppl. OCHOBHBIE  MapaMeTpbl U
XapaKTEPUCTHKH.

JIP, 13, K,




4.2.CTpyKTypa THCHUILIMHBI (MOAYJIs1)

OO01mmast Tpy10eMKOCTh TUCIUTUINHBI COCTaBsAeT 3 3a4eTHbIX equHull (108 gacon).

Tabnuua 2
Bun padorsl TpynoeMKoCcTb, Yachl
5 cemectp Bcero
OO0uast Tpy10eMKOCTh (B 32a4eTHBIX 3 3
eIUHHMLAX)
KonrakTHasi pa6ora (B yacax): 51 51
Jlexyuu (J1) 34 34
Jlabopamopuwie pabomut (JIP) 17 17
CamocrosiTesibHas padora (B yacax): 48 48
Kypcosoii npoext (KII)
KypcoBas pabota (KP)
CamocTosiTeIbHOEC U3YUCHHE Pa3IeTIOB 48 48
IoaroroBKa u NMPOX0KIEHHE 27 27
NPOMEKYTOYHOM aTTecTAlMU
Buja npomexyTouHOli aTTecTanuu 3auer
Tembl, H3y4yaemsble B S cemecTpe
Tabmuna 3
KonnuecTBo yacos
Ne
pas- HanmenoBanue TeM KoHTakTHas
nena Bcero pabora CP
J |113 | JIP
1 2 3 415 6 7
Knaccudpukanys u Ha3HaueHUsS MaTepUasoB 14 8 6
JIEKTPOHHON TeXHUKH. OCHOBHBIE CBOWCTBa
MOJIYIIPOBOTHUKOB. [TpoBOAMMOCTD
MOJTYyIIPOBOIHUKOB. OOpa3zoBaHUE JIEKTPOHHO
— JBIPOYHOrO Tepexoaa. HEpPreTHyYecKue
auarpaMmbl p — n Tepexojia B PaBHOBECUU U
MIPH CMEIICHHSX.
Beicota  moteHumanbHOoro  Oapeepa U
KOHTaKTHasl pa3HOCTh MOTEHIMANOB. JlnoaHas
1 teopuss BAX. Peansnas BAX p — n nepexona.
Huddy3nonnas Teopus. ODHepreTHyeckas
auarpaMma p — i — n mepexojia B paBHOBECHUHU.
Tok no nuddy3nonHoi Teopun yepe3 p —i—n
nepexol. EMkocTs quona.
Bapvepnas u auddy3noHHasT €MKOCTh W HUX
3aBUCUMOCTH OT HampspkeHus. IIpoboit p — n
repexo/a. TyHHENBHBIN pOOOH.
TemmneparypHast 3aBUCUMOCTb IPOOHWBHOTO
HaTIPSHKCHHUS.




JlaBuHubIE TIpoOOH. CBs3p KO3 DUIIMEHTA
JABUHHOTO Pa3MHOXKEHHS ¢ Kod(hdummeHnTom

yaapHOH MOHU3AIIUH. TemneparypHas
3aBUCHMOCTh  MPOOMBHOTO  HAMPSDKEHUS.
TennoBou po0oii. TemneparypHas

3aBHCUMOCTH MPOOMBHOTO HATIPSIKEHUSL.

DHepreTuyecKkue AuarpaMMbl KOHTaKTa METaJlI
- moaynpoBoaHUK. OOeAHEHHBIC (3aMIOPHBIC) U
oOoraiieHHbIe (a"THU3aIOpHBIE CJION).
Pacnipenenenne  oObeMHOro  3apsga U
NEKTPUYECKOr0 MOJs B MEPEXOJe MeTaul —
nosrynpoBoHUK. lllupuHa 00be1eHHOro €105 B
paBHOBECHHM U IIpU cMelleHusIX. BAX nnonos ¢
KOHTAaKTOM IlloTTKH. OMHYECKUI KOHTAKT.

bunonspusiit TPaH3UCTOP. CrtpykTrypa.
Pexxumbl  paboTel. CxeMbl  BKIIOUYEHUS.
[Mpuamun  paborer  BT. Koadduumentsr
YCWICHHS TIPHU PA3JIMUHBIX CXEMax BKIIFOUEHHUS.
Cratuyeckue mapameTpbl IpH  Pa3IUYHbIX
pexuMax paboThI bT. Craruueckue
xapaktepucTuku B cxemax ¢ Ob u O2. [Ipoboii
TpaH3HUCTOpA.

24
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Tupucropsr. CTpyKTypa JUOJHOTO THPHCTOPA
(muauctopa).  Ilpuanunm  paGotel.  BAX
JTMHHACTOPA.
Tpuoanstit Tupucrop (tpunucrop). [lpunimn
neiictBusi. BAX TpuHHMcTOpa B 3aKpBITOM
COCTOSIHUH.

14

10

[ToneBoil TpaH3UCTOp C YNPABIAKOLIMM P — N
nepexogoM. CTpyKTypa M HNPUHLUUI PabOTHI.

Cratuueckue XapaKTEPUCTUKHA a
MAJIOCUTHAJIbHBIE  IMapaMmeTpsl.  YacTOoTHBIE
xapakrepuctuku. MJIT - Tpan3ucTtop c

UHIYUUPOBAaHHBIM  KaHajioM.  CTpykTypa.
[TpunHumn paboThl.

Cratuyeckue xapakrepuctuku. M/ —
TPAH3UCTOP C  BCTPOCHHBIM  KAHAJIOM.
Crpykrypa. Ilpunuun pabotsl. CraTHueckue
xapaktepuctuku. [IpubGopsr ¢ 3apsioBoii
cBa3pt0.  Ctpykrypa. [lpuHuun aedcTBus.
XapakTepUCTUKU U TApaMETPBHI.

27
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Tynneneubld  auon. [lpuHnun — npewcTBus.
3onHble auarpammbl BAX. DOkBHBajeHTHas
cxema TH. OcHoBHbIE [1apaMeTpBblL.
OO6pamennpiii 1uoa. JIaBUHHO — TIPOJIETHBIM
JUOA. YCIIOBUS TMOSIBICHHUS OTPULIATEIIBHOIO
JTUHAMUYECKOTO  COMPOTUBIECHUS M €ro
(bu3MUeCKUul CMBICT.

Crpyktypa wu mnpuHnun geictsus JIIAIL.
JIaBUHHO — TMIpPOJIETHBIM pexuM. PexuMm ¢
3axBayeHHOW mazMoil. Oddexkr ['anna.

27

17




Mexnonuunbid niepexon 3aekTponoB u OJIC.
[Ipunmun peiictus nuona I'anna. [IponeTHsblit

PEKUM.
Knaccudukanus ONTOXJIEKTPOHHBIX 26 6 4 16
HOJTYIIPOBOITHUKOBBIX npuOOpOB.

[TomynpoBOTHUKOBBIE TPHOOPHI OTOOPAKEHUS
uHbopMalUu U HMHQPAKpacHble H3Iy4arolue
JTUOJBI. Jlazepsl. [TpuHIMI JIEUCTBUSL.
KoHCTpyklMss M TEXHOJOTHSI M3TOTOBJICHUS
WH)KEKIIMOHHBIX Ja3epoB. OcHoBHbIE
XapaKTePUCTUKH U TTapaMeTpBhl.
®otopesuctopel U poToaroasl. TexHOIOTHs
U3rOTOBJICHUSI M KOHCTPYKIMs. (OCHOBHBIE
XapaKTePUCTHKH u apamMeTphl.
@DOTOIIEMEHTHI, (bOTOTpaH3UCTOPHI U
¢dororuprcropel. OCHOBHBIE TapaMeTpbl H
XapaKTEPUCTHUKH.

[ToaroroBka K TECTUPOBAHHUIO, KOJNIOKBUYMY, 40 10 30
8 BBINOJIHEHUIO U 3aLIUTE JJaOOPaTOPHBIX padoT,
3a4eTy, FK3aMeHy, KypcoBoil pabore.

Firoreo 180 |36 | - | 36 | 108

4.3.J1abopaTopHbie padoThI

JIaGopaTopHBIii IPaKTUKYM SIBJISIETCS BaXKHBIM 3JIEMEHTOM O0YUYEeHHUS, T.K. IPUBUBACT HABBIKU
CaMOCTOATENFHON PabOThI HAa PA3INYHOM JIA0OPATOPHOM OOOPYHAOBAaHMU U YMEHHE IOJIb30BaThCS
pa3NIUYHBIMU TPUOOpPaAMH U HHCTPYMEHTAMH.

OO0mme TpeOOBAHUS K CTYACHTY, BINOJIHSIOLIEMY J1a00PAaTOPHBIN NPAKTHKYM

Brinonnenue kaxxao# 1a60paTopHOit pabOThI CKIIABIBACTCS U3 CIEAYIOUIMX 3TAIOB.

1. CamocTrosiTe/ibHASI IOATOTOBKA CTY1eHTOB K padore. [lepes HauamoM paboThI CTYAEHTHI
JIOJDKHBI YETKO MPEJCTaBIATh cede 1elb padoThl, 3HaTh CXEMY, METOJA M3MEepeHus, (PU3NYECKYIO
CYITHOCTb OKHAACMBIX PC3YJIbTAaTOB. I[OJ'DKGH OBLITH IMOATOTOBJICH IMPOTOKOJ I/I3MepeHI/II>'I,
coJiepKaluil TabIUIBl ISl 3allUCH Pe3yJbTaTOB M3MEPEHHH M OCHOBHBIE pacdyeTHbIe (OPMYIIbI.
CTyZ[GHTBI, HE IIOATOTOBHUBIINECS K pa60Te B COOTBETCTBHUH C DTUMHU TpC6OBaHI/I${MI/I, K BBIIIOJTHEHHUIO
paboThI HE TOMYCKAIOTCS.

2. IlpoBeneHue »JKCHEePpUMEHTA. OTOT OJTall OCYIIECTBIAECTCS B COOTBETCTBHH C
METOAMYECKHUMH YKa3aHUSIMH, KOTOpBIE COAEPIKaTCsl B OMMCAHUM K KaKJoi padore. JlabopaTopHbie
U3MEpPEHUs Ha CTEH/E CTYJAEHT MOXKET HadyaTh TOJIBKO IOocje cobeceoBaHus C MpernojaBaTesieM U
MOJIyYEeHHUsI COOTBETCTBYIOIIETO JIoMycKa. JItoOble U3MEHEHUS B CXeMe MPOBOATCS MPU OTKIIIOYSHUN
CXEMBI OT HICTOYHHKA HAIIPSKCHUA. PeSYJ'IBTaTBI HU3MCPCHUSA IIPOBEPATOTCA NIPEIIOAABATCIICM.

3. CocraBjieHne oT4eTa O nmpojaeaaHHol padote. K oruery 0 BBINOJHEHHOH padore
NpeAbABJIAIOTCS CJIeAyolue TpeOOBaHUA:

3.1. OTueTr noJKEH colepKaTh MCUEPIBIBAIOIIME JaHHbIE, KaK O IIeld paboThl, TaK U O

pe3ynbTaTax B CeIyIOIIeH Mocie0BaTeIbHOCTH:

® 33/laHuE;
® CcXEMa YCTaHOBKHM M OIIMCAaHWE METOINKH U3MEPEHUN;
® [IEPBUYHBIE IKCIIEPUMEHTAJIbHBIE PE3YNIbTATHI 3@ MOJIUCHIO IIPETIOAABATENS;



® pe3ynbTaThl 00pPa0OTKU IKCIIEPUMEHTANIBHBIX JTaHHBIX, BKIIOYas rpaduKu, TaOIUIIb;
e 00mIMe BBIBOJBI O pabOTe U 3aKII0YEHHE, O KaUeCTBE HCCIEA0BAHHBIX MaTEPHUATIOB.

3.2. TekcT oTdera OOJDKEH OBITh HAmucaH aKKypaTHO M pa30opyMBO OT PYKH WIH
IPEJICTaBJICH B BUJIE PAcleYaTKH, MOCIe KOMIIBIOTEPHOM BEpCTKU. B 000HX citydasx TEKCT JOJHKEH
MPEJICTaBIATh COOOM JIOTMYECKOE H3JIOKEHUE CyIIecTBa Bompoca. HemomycTumo mnpuBeneHue
dbopmyi, Tabnuil 6€3 pazbsICHEHUH BceX 0003HaYeHUH U cokpalieHnuid. OT4eT JOKEH ObITh MOHSATEH
JUTSL KQKJIOTO YUTAIONIero 0e3 KaKuX-Iu00 JOMOTHUTENIBHBIX BOIIPOCOB Y COCTABUTENEH OTUETA.

3.3. Iloxy4eHHbIe 3aBUCUMOCTH JJOJKHBI COITPOBOXKAATHCS TEOPETHUYECKUM O0OOCHOBAHHBIM
00BsICHEHUEM MPUYMH, BIUSIONIMX HA UX XOJ, JJIS YEero B IPOIECCE COCTABJICHUS OTYETa CTYIEHT
00s13aH 0 TUTEPATYPHBIM UCTOYHHKAM O3HAKOMHTBHCS C MAaTEpPHAJIOM, KOTOPBIH ObUT 0OBEKTOM €ro
uccienoBanus B jJaboparopuu. be3 Takoro 03HaKOMJIEHHs C HCHBITYEMBIM METOJOM CTYACHT He
OyZeT B COCTOSHUM JaTh IMPaBHIbHBIA aHAIU3 IPOILECCOB, MPOMCXOAIIMX B Marepuaie Ipu
JKCIIEPUMEHTE.

4. 3ammrTa JabdoparopHoil padoTbl ¢ mpeacraBjieHueM ot4era. [Ipu cmade oruera
CTYJIEHTBl JIOJDKHBI TMOKa3aTh MOHMMAHUE CYIIHOCTH (DU3MUYECKUX SBIICHUN B HCCIETOBAHHBIX
Marepuainax, OOBbsICHUTH MOJTyYSHHbIE Pe3yNIbTaThl U cAeNaTh BeIBOIBL. [Ipu paboTe B maboparopuu
HEO0OXOUMO CTPOTO BBIMOJIHATH BCE MPaBUIa TEXHUKU 0€30MaCHOCTH U YKa3aHHs MPEnoiaBaTesl.

Ilepeuennb 1abopaTopHbIX padoT

Tabmauua 4
Ne HaumenoBaHue 1a00paToOpHBIX paboT Kos-0
JIP 4acoB
1 2 3
1 N3yuenne pu3nyecKux NpoueccoB, NPOUCXOIAIINX B CTPYKTYpPE C p-n 2
IIEPEXO0JIOM.
2 | DIIEKTpUYECKUE CBOMCTBA 3JIEKTPOHHO-IBIPOYHBIX [1EPEXOI0B. 2
3 | MccnenoBanue MMNYJIbCUBHBIX XapaKTEPUCTUK TMOJIOB. 2
4 | UccnenoBaHue TyHHEIbHBIX IHO/IOB. 2
5 HccnenoBanue cTaTUCTUYECKUX TAPAMETPOB MAJIOMOIIHBIX TPAH3UCTOPOB 2
U MOJIOB.
6 | MccnenoBanue 4acTOTHBIX cBOMCTB bT. 2
7 | I3yueHue cTaTUCTUYECKUX XapaKTEPUCTHK OUIIOJISIPHOTO TPAH3UCTOPA. 2
8 | MccnenoBanue noieBbIX TPAaH3UCTOPOB. 4
9 HccnenoBanue xapakTepUCTUK MOTYTIPOBOJHUKOBBIX IPUOOPOB HA 4
ycraHoBke J12-56.
10 N3ydyeHne cTaTUCTUUECKUX XapaKTEPUCTUK YIPABIISEMBIX TUPUCTOPOB 4
THIIA P-N-p-N.
11 | IToaroToBka K 3alyTe U 3amuTa 1a00paTOPHBIX paboT 10
Hroro: 36

4.4. KypcoBoii mpoekT (KypcoBasi paboTa) He NpeaycMOTpeH
4.5.CamocTosiTe/IbHOE H3YYeHHE Pa3/1eJI0B JUCHHMILIUHBI

CamocrosarenbHas pa0oTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJIOTHEH NpoOIEeMHOTO
o0OydeHus U Ipeamnoaraer cieayouue GopMbl aKTUBHOCTH:

- caMoCTOsITeNIbHAst POPabOTKa yueOHO-TPOOIEMHBIX 33/1a4, BBIMOIHAEMAs C IPUBJICUCHUEM
OCHOBHOI U JTOTIOJIHUTEIbHON JTUTEPATYPBI;

- TMOMCK HAY4YHO-TEXHUYECKOH MH(POPMALMU B OTKPHITBIX MCTOYHUKAX C LIEJbIO aHAJIH3a U
BBISIBJICHUSI KJTFOUEBBIX OCOOCHHOCTEH.
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Hwxe npuBoAUTHCS MepeyeHb BOMPOCOB, BHIHOCUMBIX HAa CaMOCTOSATEIbHOE M3YYCHHE I10
paszzeniaM AUCLUUILTMHBI C YKa3aHUEM MPUMEPHOTro 00bemMa 4acoB:

Tabmuua 5
Ne Kon-Bo
Bomnpockl, BBIHOCHMbIE Ha CAMOCTOSITEIIbHOE U3yUEHHE
paszzaena 4acoB
1 2 3
1 bunonspusiii Tpanzuctop (bT) 18
2 [TosieBble TpaH3UCTOPHI 17
3 [TpuGopsl Ha OCHOBE 00BEMHBIX (D (HEKTOB 17
4 OnTO037€KTPOHHBIE MTOJYIIPOBOIHUKOBBIE IPUOOPHI. 16
[ToaroToBka K TECTHPOBAHUIO, KOJNIOKBUYMY, KypCOBOH padoTe,
5 3a4eTy, 9K3aMeHY, BBIIIOJIHEHHUIO U 3alIUTE JIAOOPATOPHBIX paboT, 13
BBINOJIHEHHE KYpCOBOM paboOThI
Hroro: 81

5. OOpa3oBaTte/ibHbIE TEXHOJIOTHH

JICKIIMOHHBIC 3aHATHS MPOBOAATCS B (HOpPME JICKIMHA C HMCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX
npe3eHTanuidi. KoHTposlb TeKymux 3HaHHWW JUIS CTYJAEHTOB IIPOBOJUTCSA B paMKaxX KOMIIBIOTEPHOTO
TECTUPOBAHUS 10 0a3e KOHTPOJIBHBIX 3aJaHUI COCTABICHHBIX IS KaKJOTO MOIYJIS.

[Ipy BbINOIHEHUM JIAOOPATOPHOIO MPAKTUKYMa CTYAEHTHl B 0O0S3aTEIbHOM MOPSIKE
MPOBOSAT 00pa0OTKY SKCIEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHUEM MPOTrpaMMHBIX cpell Microsoft
Excel, MathCad.

B Tabnumne 6 mnpuBOAUTCSA TMEpeUYeHb AKTUBHBIX U HMHTEPAKTUBHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHII 110 BUJaM ayAUTOPHBIX 3aHATUN U UX 00BEM B Hacax.

AKTHBHbBIE U HHTEPAKTUBHBLIC 06pa30BaTeJ’leLIe TEXHOJIOI'UH,
HCIOJb3yEeMbI€ B AY/IUTOPHBIX 3AHATHUAX

Tabmauma 6
Bun Hcnonb3yemble akTUBHBIE M MHTEPAKTUBHBIE 00pa30BaTEIbHbIE Konunuectso
3aHATHSA TEXHOJIOTUHI 4acoB
JI Jlekuy poBOJATCS C UCIIOJIB30BAHUEM MYJIbTUMEIUWHBIX TEXHOJIOTUNA 12
B ayJMTOPUSAX, OCHAILIEHHBIX HOYTOYKOM, IPOEKTOPOM U MHTEPAKTUBHOMN
JOCKOH.
JIP | Ilpu BbImoNHEHUH  Ja0OpPaTOPHOTO  MpakTHKyMa  CTYIEHTHl B 12
00s3aTeIbHOM TOPSAJKE TMPOBOIAT 00pabOTKY SKCIEpUMEHTAIbHBIX
JaHHBIX C IPpUMEHEHHEM nporpaMMHbIX cpen Microsoft Excel, MathCad.
Hroro 24

6. @oHJ OLIEHOYHBIX CPEACTB ISl TEKYIero H py0esKHOro KOHTPOJIsl yClleBaeMOCTH U
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NMPOMEKYTOYHOM aTTeCTAlUN

@opMbI KOHTPOJS TEKYHIMX, PYOESKHBIX M MPOMEKYTOUYHBIX 3HAHWH CTYICHTOB IIO
JUCLUIUIMHE ONPEEIIAIOTCS B COOTBETCTBUM € y4eOHBIM IUIaHOM 00pa30BaTeNIbHONW IPOrpaMMBbI U B

COOTBETCTBUU C JCHCTBYIOLIUM

ycrieBaeMoctu ctyaeHToB KbI'Y.

Ot obOyuarouuxcsi TpeOyeTcsl MOCeleHHE 3aHATUH, BBIOJHEHHE JabOpaTOpHBIX padoT,
3HaKOMCTBO C PEKOMEHI0BaHHOM JTUTEPaTypOH.

[Tpu aTTecTanyu 00y4yaromuXcst OIEHUBACTCS KAUECTBO paObOTHI Ha 3aHATUAX (YMEHUE BECTH
JUCKYCCHIO, CIIOCOOHOCTh YeTKO U EMKO (OPMYIUPOBATH CBOM MBICIIH), YPOBEHb MOJITOTOBKU K
CaMOCTOSITEJIbHOM JCSTEIbHOCTHA, Ka4yeCTBO BBINOJIHEHUS 3aJaHUM (Mpe3eHTalMil, JOKJIa/I0B,
BBITIOJIHEHHE JTA0OPATOPHBIX pabOT | 1Ip.).

[TonoxkenneM o0 OaTBHO-PEHTHHTOBOM CHCTEME OICHKHU

6.1. ITacnopT ¢oHIA OLEHOUYHBIX CPEJACTB MO AUCHUILIHHE

Tabnuua 7
Ko

Koutpo A HaunmenoBanmue

KouTpoJsmnpyemsle pa3enbl | KOHTPOJIHUPYEMO
JbHbIE . OLIEHOYHOI'0

(TemMbl) JUCUMILIIMHBI i KOMIIeTeH UM
TOYKH .. cpeacrsa
(ni1m e€ yacTm)

1. [To matepuanam nexumii N 1-6 TIK-1 VY CTHBIH OMPOC IO TEMaM |
Bonpocam Ha CP; BeimonHenue 3
nabopaTOpHBIX padoT;
TECTHPOBAHHE.

2 [To matepuanam nexumii Ne 7- [IK-1 YCTHBII OMPOC 1O TeMaM U

12 Bonpocam Ha CP; BeimonHenue 3
nabopaTOpHBIX padoT;
TECTHPOBAHHE.
3 [To matepuanam nexumii Ne 13- [IK-1 YCTHBII OMpOC 1O TeMaM U
18 Bonpocam Ha CP; Beimonnenue 4
nabopaTOpHBIX padoT;
TECTHPOBAHHE.

6.2. Komnerenuun ody4arouerocsi, popmupyemsoie B pe3y/jbTaTe 0CBOCHHUS
AUCHHUILVINHBI (IepeYeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4eHus1)

Kowmmere
HIINH

komnerennuu u3z ®IrOC BO

®opMynHupoBKa

[Mnanupyemblie pe3yiabTaThl O0y4eHUS
(TIoKa3aTenu JOCTHKCHUS 33JAHHOTO YPOBHS OCBOCHUS
KOMIIETESHIIHIA )
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3HaTh: OCHOBHBIE HCTOYHHKM HAay4YHO-TEXHUYECKOU
uHpopMaMU Mo (PU3MKE MOIYIPOBOAHUKOBBIX MPUOOPOB
U UHTETPATIBHBIX CXEM, (PU3UKO - TEXHOIOTNYECKHE OCHOBBI
IPOLIECCOB HOJTYIIPOBOTHUKOBBIX npubopoB "
UHTETPAJIbHBIX ~ CX€M,  HPUHLUUIBl  MCIOJb30BaHMA
¢uznyeckux 3(pPeKToB B MOITYHNPOBOJHUKOBBIX MpHOOpax
U MHTErPAJIbHBIX CXeMax, MPUHLMIIBI JeHCTBUS U METO/bI
pacuera OCHOBHBIX MOJYIPOBOJHUKOBBIX INPHOOPOB,
0COOEHHOCTH TNPHOOPOB, M3TOTOBJIEHHBIX W3 PA3JIMYHBIX
MOJTYITPOBOTHUKOBBIX MAaTEpUANOB, UX NPEUMYIIECTBA U
OrpaHUYEHUs,, OCHOBHBIE METOJbl U CPEICTBA M3MEPEHUs
napaMeTpoB M  XapaKTEPUCTHK  MOJIYIMPOBOJIHUKOBBIX
IpUOOPOB U METO/IbI UX MOJICTTUPOBAHUS.

YMeTh: y4UTHIBaTh COBPEMEHHBIC TEHICHIIMHM Pa3BUTHS
IEKTPOHUKH, M3MEPUTEIbHOM M BBIYUCIUTEIIBHON
TEXHUKH, HHQOPMAILIMOHHBIX TEXHOJIOTMH B  CBOEH
npodecCUOHAIbHON ~ JeSITENbHOCTH, pelaTh  3a/Jadyu
0o0paOOTKM  JaHHBIX €  IIOMOIIBIO  COBPEMEHHBIX
WHCTPYMEHTAIBHBIX ~ CPEICTB, TPUMEHSTH METOABl U
cpeacTsa U3MEpEeHus bu3nyeckux apamMeTpoB

@]

g KC-1 . MOJIYIIPOBOTHUKOBEIX ~ MPUOOPOB, TPHUMEHSTH METOJbI
e -1. Crocoben pacuera mapaMeTpOB M XapaKTEPUCTUK, MOICITUPOBAHHS
= IMPOBOJAUTH TCXHUYCCKOC

2 obcyKUBatye MTOJTYIIPOBOTHUKOBBIX puOOopOB, OIICHUBATH
2 . 1eJIec000pa3HOCTh UCIIOJIb30BaHUS pa3IMYHBIX
% PaMOdIEeKTPOHHOM 5

S | anmapatypsr MOJIYIIPOBOJTHUKOBEIX ~ MPUOOPOB B KOHKPETHBIX
LOO yCTpOCTBax (cxemax), OCYIIECTBIISATh BBIOOD

MIOJIYIIPOBOJIHUKOBBIX ~IPUOOpPOB B  3aBUCUMOCTH  OT
TpeOOBaHUI K  DJEKTPUYECKUM  XapaKTEpUCTHKaM,
rapamMeTrpamM M YCJIOBMH JKCIUIyaTallud YCTPOWCTB U
9JIEMEHTOB MUKPO3JIEKTPOHHBIX YCTPOMCTB.

Baaners: MeToAaMHu pacuera XapaKTePUCTHK
MOJTYITPOBOTHUKOBBIX NPHOOPOB, OCHOBHBIMU TpUEMaMHU
00pabOTKM W  TPEACTaBICHUS  AKCIEPUMEHTAIBHBIX
JAHHBIX, CIIOCOOHOCTBIO  CTPOUTH  (pU3MuUecKHe U
MaTeMaTHYeCKHE MOJIENH MOITYIPOBOIHUKOBBIX TPHOOPOB,
a TaKKe HCIIOJIb30BaTh CTAaHAAPTHBIE IPOrPaMMHBIE
cpencTaa ux KOMIBIOTEPHOTO MOJIEJTUPOBaHUS,
CIOCOOHOCTBIO apryMEHTHUPOBAHO BbIOMPATh u
peai30BbIBaTh HAa NPAKTHKE 3()PEKTUBHYIO METOJUKY
9KCIIEPUMEHTAIBHOTO  HCCIIENOBaHUS  MAapaMEeTpoOB U
XapaKTepUCTHK MPUOOPOB, CXEM, YCTPOICTB U YCTaHOBOK
AJIEKTPOHUKHU PA3IUYHOTO (PYHKIMOHAIBHOTO Ha3HAYCHMS,
TOTOBHOCTBIO  AQHAJU3UPOBATh U  CUCTEMAaTU3UPOBATh
pe3yJIbTaThl UCCIENOBAaHUM, NMPEACTABIATH MaTepuaibl B
BU/JIE HAYYHBIX OTUYETOB, MMyOJUKALIUMA, TPE3CHTALIUH.

6.3. Onucanue noxkasarejie 1 KpUTEPHeB OLCHNBAHUSI KOMIIETCHIM I, ONIMCAHUE
LIKAJI OLleHMBAHUS

Cxema o11eHKH ypOBHSI (POPMUPOBAHUS KOMIIETEHIIUU «CHOCOOHOCMb K CAMOOP2AHUZAYUU U
camoobpazosanuio -OK-7» (mpuBoautcs conepxkanue kommnereHuu u3z ®I'OC BO)
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I[Inanupyembie Kputepun onennBasi pe3yJibTaTOB 00y4eHUsI
pe3yJbTaThl YaoBi1eTBOPUTEIBHO Xopouo Otian4Ho
00yueHust 56-70 6an10B 71-85 6an10B 86-100 6as110B
CamocTosITeTbHO O3HaKOMJIEH C JleMoHCTpHpYET JleMoHcTpUpyeT

npuodperats u
WCII0Jb30BATh B
MPAaKTUYECKOMN
NEeATEIbHOCTH 3HAHUSA
Y YMEHUS, B TOM YHCIIE
B HOBBIX 00J1acTAX
3HAHUM, CBI3aHHBIX C
3J€MEHTaMU U
npudopamu
HaHORJIEKTPOHUKHU;

OCHOBHBEIMH
3JIEMEHTaMU U
npubopamu
HaHODJICKTPOHUKH,
00JIaCTIMH UX
MIPYMEHEHUS.

Ecth noHuManue o
posu
CaMOOpraHu3alHH U
caMo00pa3oBaHMs TIPH
pEIICHUH 3a/1a4,
CBSI3aHHBIX C
poQeCCHOHAIBHON
JIeSITEILHOCTBIO;

XOpOIIUE 3HAHUS U
YMEHHUS, CBSI3aHHBIE C
3JIEMCHTaMH U
npudopamMu
HAHODYJICKTPOHUKHU, U
HUX CBOHCTBaMH, B
KOHKPETHBIX
CUTYaIHsIX.

Nwmeer criocoOHOCTH
CaMOCTOSTEIIBHOTO
peIIeHUs 33a/1a9 B
obiactu
poQeCcCHOHAIBHON
JIeSITEIIbHOCTH
MOCPEACTBOM
CaMOOpraHU3aINH U
caMmoo0pa3oBaHusl.

YETKUE ONPENCIICHUS
OCHOBHBIX OHATUN U
TOTOBHOCTb K
MMOHUMAaHUIO TUITOBBIX
MOJIXOJIOB K
MIPUMEHEHHIO
AJIEMEHTOB H
puOOpPOB
HAHOYJICKTPOHUKHU.
Crnocoben
CaMOCTOSITEITLHO
npuodperath 1
HCIIOJIb30BAaTh B
MPaKTUYECKOU
JEeSTEIIbHOCTH HOBBIC
3HAHUA U YMEHHUS.
Crniocoben
CaMOCTOSITETTLHO
peliaTh 3aa4u B
obnactu
npodecCHoHATEHOM
JIeSITEIbHOCTH.

Cxema OLCHKHU YPOBHA (I)OpMI/IpOBaHI/I}I KOMIICTCHI UM

«Cnocobnocmob yuumsleanib

cospemeHHble MeHOCHYUU PA3BUMUsL INeKMPOHUKU, USMEPUMENLHOU U BbIYUCIUMENbHOU MEXHUKU,
UHGOPMAYUOHHBIX MEXHON02UlL 8 c8oell npogheccuonanvroll oesmenvrocmu (OIIK-7)y» (mpuBogUTCS
conepkanue komnerenuuu uz ®I'oC BO).

I[Inanupyembie Kpurepun oneHuBasi pe3yibTaToB 00y4eHHUSs
pe3yJIbTaThl Y10B/1€TBOPUTEIBLHO Xopomo Otinuno
o0yueHust 56-70 6an10B 71-85 6ani0B 86-100 6as10B
3HaeT COBPEMEHHBIE HcneiThIBacT Homnyckaer Nwmeet ueTkoe
TEHJICHIIMH B 00JIaCTH | TPYAHOCTH MpHU HETOYHOCTH IPH IIpe/ICTaBICHHE O
¢buzukn JEMOHCTpALNH 00BSICHEHUU COBPEMEHHBIX
KOHJIEHCUPOBaHHOI'O 3HaHUHU O COBPEMEHHBIX TEHJCHIMSX B
COCTOSIHUS COBPEMEHHBIX TEH/ICHIMH B 001acTu | obnactu Gpu3mnKu
TEHJCHIMSX B buzuku KOHJICHCUPOBaHHOT'O
o0acTu PU3NKU KOHJEHCUPOBAaHHOI'O | COCTOSIHUS
KOHJICHCUPOBAaHHOTO | COCTOSIHMS
COCTOSIHUSI
3HaeT OCHOBHBIE ITnoxo Homyckaet Yetko 00BsACHSET
HaIPaBJICHUs PAa3BUTHSI | OPUEHTUPYETCS B HETOYHOCTH IIPH OCHOBHbBIE
COBPEMEHHOM HaIPaBJICHUSAX 00BsCHEHUU HaIpaBJICHUS
3JIEMEHTHOM 0a3bl pa3BUTHSA OCHOBHBIX pa3BUTHSA
MHKpPO- U COBPEMEHHOM HaIlpaBJICHUN COBPEMEHHOMN
HAHO3JIEKTPOHUKHU 3JIEMEHTHOI 0a3bl pa3BUTHSA 3JIEMEHTHOH 0a3bl
COBPEMEHHOMU

14




Ilnanupyembie Kpurtepun oneHnBasi pe3yJibTaTOB 00y4eHUs
pe3yJIbTaThl Y10B/1IeTBOPUTEJIBHO Xopowo OtianuHo
00y4eHust 56-70 6ans10B 71-85 6as710B 86-100 6as10B
MHUKPO- U AJIEMEHTHOM 0a3bl MUKPO- U
HaHORJIEKTPOHUKHU MUKpO- U HaHORJIEKTPOHUKH
HaHORJICKTPOHUKHU

YMeer yuuThIBaTh HcnbiTeiBaeT Henocratouno yerko | CriocoGeH rpaMOTHO

COBPEMEHHBIEC TPYIHOCTHU TIPU OIICHUBAET U YYHUTHIBATh

TEHJICHLIUY Pa3BUTUS MNOHUMaHUU YUYHUTBIBAET COBPEMEHHBIE

3IEKTPOHUKHU COBPEMEHHBIX COBpPEMEHHbBIE TEHJICHLIUU PA3BUTHS
TEHJCHUUN Pa3BUTUS | TEHACHUUU PA3BUTUS | DJIEKTPOHUKH
AIIEKTPOHUKHU AIIEKTPOHUKHU

Nmeer npeacrasnenne | McnbiThiBaeT Honyckaet Nmeet nenoctHoe

0 MEepPCIEeKTUBAX TPYIHOCTH TIPU HETOYHOCTH PH MIPEACTABJICHHUE O

pa3BUTHUs JIEMOHCTpALIU JIEMOHCTpALIIU MepPCHEeKTUBAX

MUKPOIEKTPOHUKHU 3HaHWUM O 3HaHWUM O pa3sBUTUA
MepPCIEKTUBAX MepPCHEKTUBAX MHUKPO3JIEKTPOHUKHU
pa3BUTHS pa3BUTHS
MUKPO3JIEKTPOHUKHU MUKPO3JIEKTPOHUKHU

Bnaneer meronamu Crnabo Biameet Henocrarouno JocTaTouHo

pa3BUTHS METOJIaMH Pa3BUTHUS YBEPEHHO BJIAJIEET YBEPEHHO BJaJICET
MH()OPMATMOHHBIX UH(pOpPMaAITMOHHBIX METOJIaMH PA3BUTHUSA METOJIaMH Pa3BUTHUSA
TEXHOJIOTHI TEXHOJIOTHI UH(pOpPMaITMOHHBIX WH(pOpPMaITHOHHBIX
TEXHOJIOTHH TEXHOJIOTHH
Crnoco0eH y4uThIBaTh YuuteiBaeT yactuuHo | CrnocoOeH yuntbiBath | CriocoOeH yYUTHIBATH
COBPEMEHHBIE COBPEMEHHBIE OCHOBHEIE COBPEMEHHBIE

TEeHJICHLIUU Pa3BUTUS
3JIEKTPOHHUKHU B CBOEH
npodeccnoHanbHOM
NEeSATeTbHOCTH

TEHJCHLIUN Pa3BUTHSA
AIIEKTPOHUKH B CBOEH
npodecCHOHaNbHOM
JIeSITEIIbHOCTH

COBPEMCHHbBIC
TCHACHIINU PAa3BUTUA
AIIEKTPOHUKH B CBOECH
npodeccuoHaIbHON
JESITeTIbHOCTH

TEHJCHIIMU Pa3BUTHUS
AJIEKTPOHHUKHU B CBOEH
npodeccnoHanbHOMI
e TeTbHOCTH

6.4. ®opmbl u coaepxkaHue pyoes:KHOT0 KOHTPOJIA

PyOexxHbIiI ¥  NPOMEXYTOYHBIH  KOHTPOJIb  OCBOCHHS  CTYJSHTOM  JUCIUILIMHBI
OCYIIECTBIISICTCS B paMKax OalIbHO-PEHTHHIOBOM crcTeMbl. PacipeniesieHre 6auioB B COOTBETCTBHU
¢ neiicrBytomuM Ilonoxennem o 6aIbHO-PEUTUHIOBON CHCTEME OIIEHKH yCIIEBAEMOCTH CTYJEHTOB
KBI'Y npuseneno B Tabnure 8.

Tabmuma 8
Ne peiitunrosoii | Komnoksuym | JlaG.mpaktu | Ilocemaemocts | TectupoBanue | HToro
TOYKH KyM
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24
Kputepun orieHku npuBeieHbI B TabauIe 9.
Tabnuua 9
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Bua meponpusitust Kpurepum oueHku banabl

KonnokBuyMm (yCTHBIHN OIIPOC IO | - ICHOCTh, YETKOCTh U 0-21 6ann
TeMe) JI0Ka3aTelbHOCTh U3JI0KEHUS OTBETOB

Ha BOIPOCHI;

- BJIZICHUE CIIEUAIbHBIMU
TEPMHHAMH;

- CHCTEMHOCTb 3HAHHH 110 TEMATHKE;

JlaboparopHoe 3aHsATHE - MIOHUMAaHUE LETH | 3a]1a4 paboTHI; 0-24 6amna

- JIOITyCK K paboTe (TeopeTudeckue
OCHOBBI METO/1a U3MEPEHUS);

- BBITMIOJIHEHUE U3MEPCHHUN U
00paboTKa pe3ynbTaToB;

- OTUET U 3alIKTa JIAOOPATOPHOU
paboThI.

KoMmbroTepHOE TECTHPOBAHUE - Pe3yNbTaThl TECTHPOBAHHUSI 0-15 Gannos
10 pasjiejiaM JTUCIUIIINHBI (KomngectBo 6aimioB = 5*@, -mons

MPABUJILHO OTBEYCHHBIX TECTOB TIO
TeMe).

[Tocemenue 3ausATHI - mpu 6osee 3 mporryckax 0e3 0-10 6ayos

YBaXUTEILHON PHYMHBI 3aHATUI
OaJuIbl aHHYJIUPYHOTCSI.

DK3aMeH - ACHOCTb, YETKOCTh U 0-30 6amtoB

J0Ka3aTCJIbHOCTDb U3JIOKCHUA OTBETOB
Ha BOIIPOCKI;

- BJIaACHUEC CIICaJIbHBIMH
TCPMUHAMM

- CHCTEMHOCTb 3HAaHHUH 0 TEMaTHKE
AUCHUIIIIMHBI B ICJIOM.

HTorosas oneHka 0-100 6ayutoB

B cootBerctBuu ¢ neiictByromuM [lonoxennem o 6amibHO-PEUTUHIOBON CUCTEME OLIEHKA

ycneBaemocTu ctynenToB KbI'Y ucnomns3yercs crnenyromas mkana quddepeHIupoBaHus 6aiaoB Mo
OATHOAIIIBHOM CUCTEME:

AN

OLIEHKA «OTJIMYHO» BBICTABIISCTCS CTYJEHTY, eciii HabpaHo 86 — 100 Oanos;

OLIEHKA «XOPOILI0» BhICTaBIIsSIETCS, ecy HabpaHo 71 — 85 Gaios;

OIICHKA «YJIOBJIETBOPUTEILHO» BBICTABIIAETCS, €clii HaOpaHo 56 — 70 6aios;
OLIEHKA «HEYJOBJIECTBOPUTEIBHOY BBICTABIIAETCS, €CiIM HabpaHo 36-55 6amios.

6.4.1. IIpumepHbIii NepevyeHb BOMPOCOB HA KOJIOKBUYM 110 TeMaM T CHUIJIHHbI

Judy3noHHBIN TOK B MOTYITPOBOJAHUKAX. 3aKOH IOJHOTO TOKA.
VYpaBHenue HenpepbIBHOCTU. [ Py3ronHas AnuHa HOCUTENeH 3apsa.
Bupl anekTpuyeckx KOHTAaKTOB, TPEOOBAHUS K HUM.

P-n-nepexon B paBHOBECHH.

P-n-nepexox B cMenieHuu.

BAX nieanbHOT0O U peaibHOTO p-N-MIepexo/a.
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10.
1.

12.
13.
14.
15.

16.

17.
18.
19.
20.

21

24.

25.

26.

27.

[MpuHIMIT ~[EWCTBUSA, pEXUMBI pPaOOTHI, XapaKTEPUCTUKHU, YCIOBHOE rpaduueckoe
0003Ha4YeHNE U MapKUPOBKA JTUOJIOB: BHINPSAMUTENbHBIX, BU, UMITyTbCHBIX.

[TpuHiMn  fEHCTBHS, pEXUMBI pabOTHI, XapaKTEPUCTUKH, YCIOBHOE Tpaduueckoe
0003Ha4YeHNE U MapKUPOBKA JUOJIOB: BapUKAIOB, CTAOUIUTPOHOB, CTAOUCTOPOB.

[Tpuammn neiicteus, BAX, 0603HaueHNEe TYHHEIIBHOTO HOA.

BhIpAMIISAIOIINANA KOHTAKT METAJUI-IIOJIYIIPOBOJIHUK B PABHOBECHUHU.

Brimpsamiisronuii KOHTaKT METaJUI-MIOTYIIPOBOIHUK B cCMelIeHuU. JlnoaHas u quddy3noHHas
TEOPHH BBIIPSAMIICHHUS.

KoHTakT MeTasu1 — mosynpoBOJAHUK C OMUYECKUMHU cBOMCTBaMU. CriocoObl (hOpMUpPOBaHHUSL.
CtpyKTypa ¥ IPUHIIMII JEHCTBUS OUTIONISAPHBIX TPAH3UCTOPOB.

Pexxumbl paboThI, CXEMBI BKIKOUYEHHUSI, TAPAMETPbl OUIOISPHBIX TPAH3UCTOPOB.
Ocob6ennoctn  BAX, muddepenunansabie KodQPUIMEHTH Tiepeaadyd  OUIOISIPHOTO
TpPaH3UCTOpa, BKJIIOUEHHOro 1o cxeme Ob.

Ocob6ennoctu  BAX, muddepenumanbupie KodOPUIUMEHTH Tiepenadyd  OUITOISPHOTO
TPaH3UCTOpPa, BKJIFOUYEHHOTO 110 cxeme O0.

Tunel TuprucTopoB. CxeMbl BKIIOUEHUS, apaMeTpbl 1 BAX TupucTopos.

Oddext monst. MII-crpykrypa. [ToBepXHOCTHASI POBOUMOCTb.

Bonbrdapaansie xapakrepuctuku M/II-ctpykTypsl. [loBepXHOCTHBINM BapuKail.

Crpykrypa u npunuun aeiicrsust M/II1-TpaH3ucTopoB ¢ MHIYLIMPOBAaHHBIM KaHATIOM.

. Ctpyktypa u npuHiun aeiicteust M/{I1-TpaH3ucTopoB co BCTPOSHHBIM KaHAJIOM.
22.
23.

BAX u napamerpst MIII-TpaH3ucTOpOB CO BCTPOECHHBIM KaHAJIOM.

[TonynpoBoIHUKOBBIE TPUOOPHI OTOOpakeHUsI MHPOPMAUK U UHPpPaKpacHbIE
U3IIy4arOUIue TUOIBIL.

Jlazepsl. [Ipunnun pelictBusa. KOHCTpYKIUA M TEXHOJIOTUSA U3TOTOBJICHUS HHKEKIIMOHHBIX
na3epoB. OCHOBHbIE XapaKTEPUCTUKH U MTaPAMETPBHI.

®dorope3uctopsl. TeXHOIOrUsA U3rOTOBJICHUS U KOHCTPYKIUSA. OCHOBHBIE XapaKTEPUCTUKU
Y IIapaMeTpBl.

®oromnunoasl. TexHOIOrNA NU3rOTOBIECHUS U KOHCTPYKIUA. OCHOBHBIE XapaKTEPUCTUKH U
apameTpsl.

®oTo371eMeHTHI, POTOTPaH3UCTOPHI U (POTOTHPUCTOPLI. OCHOBHBIE TApaMETPhl U
XapaKTEPUCTHKH.

6.4.2. O6pa3ubl TeCTOBBIX 3a1aHUI

[Tpu yBennyeHuu IJIOUIATM p-n Iepexoaa Ha oOpaTHyro BeTBb BAX p-n mepexoma mpu
MOCTOSITHHOM HaIpsKEHUH 0OpaTHBIN TOK

a) YMeHbIIaeTcs;

0) VYBenmuuuBaercs;

B) He usmensercs;

r) Pasen nymo.

I,- 10
a) Tok apeiica p-n mepexona;
6) IIpsiMoii TOK p-n mepexona;
B) Juddy3noHHbIH TOK;
r) Tok HacblleH!s WK TETUIOBOU TOK.

ITpsimoii Tok Ha BAX p-n nepexosa Bo3pacTaeT ¢ MOBBILIEHUEM TEMIIEPATYPHI, T.K.
a) [loreHunanbHbIN 6apbep YBEINUMBACTCS MIPU MIOCTOSHHOM HaNpPsDKEHUH;

6) IloreHunanbHbIN Oapbep YMEHbIIAETCs PU OCTOSIHHOM HalpsHKEHHH;
B) IloTeHumanbHblil Oapbep HE U3MEHSETCS P MOCTOSIHHOM HaNpsKEHUH.
[lpy naBUHHOM TpoOOE C YBEIMYEHHUEM TeMIleparypbl MNPOOMBHOE HAaNpsDKEHUE
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YBCIIMIUBACTCA, T.K.

a)

0)

B)

r)

JlimHa cBoOonHOro mpoOera yBEIMYMBAETCSs, a, CJIEIOBATENbHO, YBEIMYMBAETCS U
BHEPTHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTENb Ha JJIMHE CBOOOAHOTO mpoldera, Jyis
MOHHU3AIIMH aTOMa IOJTyITPOBOIHUKA,;

Jnuaa cBoOOJHOrO mpobera He M3MEHSETCs, a, CIIEIOBATENbHO, HE M3MEHSETCS H
SHEprus, KOTOPYI0 MOKET MPUOOPECTH HOCUTENb HA JUTMHE CBOOOIHOTO Mpobera, JUis
MOHM3AIIMH aTOMa TIOJTYITPOBOHHUKA;

Jliimna cBoOomHOrO mpoOera yMeHbIIAeTcs, a, CJIEeJOBaTEIbHO, YMEHbIIAeTCs MU
BHEPTHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTENb Ha JJIMHE CBOOOAHOTO mpoldera, Jyis
MOHHU3AIIUH aTOMa IOJTyIIPOBOIHUKA;

JliinHa cBoOOAHOrO pobera yMEHbIIAETCS, a, CIIE0BATENBHO, YBEIUUMBAETCS SHEPTHS,
KOTOPYIO MOKET MPHUOOPECTH HOCUTENb Ha ITMHE CBOOOTHOTO IIpodera, AJisi HOHU3aI|H
aToMa I10JIyIIPOBOIHUKA.

5. TemioBeIM TPOOOEM Ha3bIBACTCS

a)

0)

B)

[TpoxoxkneHne oOpaTHOTO TOKa B p-n  MEPEXOie, IMPH KOTOPOM BBIICISETCS
OIPEJICTICHHOE KOJIMYECTBO TeIIa W €CIM OHO TPEBOCXOJHMT KOJIMYECTBO TEILIA,
OTBOJIMMOE OT P-N MEPexojia, TO TeMIIepaTypa HAYHET MOBBIIIATHCS, YTO MPUBEACT K
pooOoIo;

[TpoxokneHne oOpaTHOrO TOKa B p-n MEPEeXoie, IMPH KOTOPOM BBIACISCTCS
OIPEJICTICHHOE KOJMYECTBO TEIUIa M €CJIM OHO HE NMPEBOCXOIMUT KOJIWYECTBO TEILIA,
OTBOJIMMOE OT P-N MEPexojia, TO TeMIIepaTypa HaYHET MOBBIMIATHCS, YTO MPUBEICT K
pooOoIo;

[TpoxoxaeHne oOpaTHOrO TOKa B p-n MEpPeXoie, MPH KOTOPOM BBIACISCTCS
OIPEJICTICHHOE KOJIMUYECTBO TEIUIA U €CIM OHO  IMPEBOCXOJUT KOJMYECTBO TeEILIa,
OTBOJIMMOE OT P-h TIePexo/ia, TO TeMIIepaTypa He U3MEHHTCS, YTO MPHUBEIIET K TIPOOOI0;

6. VYxkaxute popmyny mupunsl OI13 B ob1iem Buze.

a)
0)
B)
r)

d=\/2iﬁ.w.(¢kiu);

Na'Nd

e Na+Nd
d= —_ + u);
266, Na-Nd (g £u);

26€, Na+Nd
d= —_ + u);
e Na-Nd (P £ u);

26 Na+Nd
d= [ 5 (gt ).

7. Ilpu npssAMOM CMEIEHUH B p-N NEPEXOAE MPOUCXOTUT

a)
0)
B)
r)

OKCTpaKuus;

Nmxexims;

DKCTpaKUus U UHXKEKIUS;
Hpetid Hocureneit 3apsiaa.

8. Huddy3noHHas Teopus — 3TO TEOPUS TOJICTOTO Tepexo/ia, Koraa

a)
0)
B)
r)

HIupuna OIT3 MHOro MensbIe udy3uoHHOMN Hb d K L;
Tupuna OIT3 MHOro GosbIIe U PY3UOHHOM JTHHEL d >> L;
upuna OI13 paBua quddy3nonnon mmHe d = L;

HTupuna OI13 mensbIe 160 paBHa auddy3nonHou umHe d < L.

9. IIpoOuBHOE HampsHKEHUE YMEHBINACTCS, MPHU TYHHEIBHOM TMpoboe ¢ yBEIMYEHUEM
TeMIeparypsl, T.K.

a)

6)

IllupyHa  3ampelieHHOM 30HBI  YMEHBIIACTCA, M YMEHBIIACTCd  TOJILMHA
MOTEHIMATbHOrO  Oapbepa, 4YTO IMO3BOJSIET TYHHEIMPOBaTh, MPH  MEHbBIINX
HaIPsKEHUAX;

[[lupyHa 3ampelieHHONW 30HBI yBEIWYMBACTCSA, W  YBEIMYMBACTCS  TOJIIHMHA
NOTEHIMAJIBHOIO  Oapbepa, YTO TMO3BOJIIET TYHHEIMPOBaTh, IMPH MEHBIIUX
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HaMPSHKEHUSX;

B) lllupuna 3ampemieHHONM 30HBI  yBEJIMYUBACTCS, M  yMEHbBIIAETCS  TOJIIMHA
NOTEHIIMAJIBHOIO  Oapbepa, 4YTO TIO3BOJSIET TYHHEIMPOBaTh, NPH  OOJBIINX
HaNpsHKEHUSIX;

r) Illupuna 3ampenieHHOH 30HBI yMEHbBLIAGTCA, M YBEJIMYMBACTCS  TOJIIMHA
MOTEHIIMATBHOrO  Oapbepa, YTO TO3BOJIAET TYHHEJIHWPOBaTh, MPH  OOJIBIIMX
HaNPSHKCHUSX.

10. T; — 310

a) Bpems Ku3HU JIBIPOK;

0) BpeMs >k13HU 3JEKTPOHOB;

B) BpeMms KuU3HU HOHOB;

r) Bpems xu3HM HOCHTENEH COOCTBEHHOTO I1/TI.

Tlonnwiii nepeuens mecmog npugooumcs 6 banxke mecmoguvix saoanuil KbI'Y

6.5. ®opma u copep:kaHue MPOMEKYTOYHOH aTTeCTAlUH

I/I?,yT-IGHI/Ie JUCIHHUITIIMHBI ((TBGpI[OTeJII)HaH OJICKTPOHHKA» 3aKAHYUBACTCA 3a4YCTOM.

Nk wh =

10.
11.

12.
13.
14.
15.

16.

17

6.5.1. IlpuMepHBbIii epevyeHb BONPOCOB K 3a4eTy

Juddy3noHHBII TOK B MOTYITPOBOJAHUKAX. 3aKOH ITOJHOTO TOKA.

VYpaBHeHue HenpepbIBHOCTH. I dy3noHHas ATMHA HOCUTENEH 3apsa.

Buppl a5eKTpuYecKiX KOHTAKTOB, TPEOOBAHUS K HUM.

P-n-nepexon B paBHOBECHHU.

P-n-nepexon B cmemeHuu.

BAX uzeanbHOro u peajibHOro p-n-nepexosia.

[MpuHIMn  EHCTBHS, pEXUMBI pabOTHI, XapaKTEPUCTUKH, YCIOBHOE Tpaduueckoe
0003HaueHHE U MAPKUPOBKA JAMO/I0B: BRIPSIMUTENbHBIX, BU, UMIyIbCHBIX.

[MpuHIM  IEHCTBHSI, pEXUMBI pabOTHI, XapaKTEPUCTUKH, YCIOBHOE Tpaduueckoe
0003HaueHNE U MAPKUPOBKA JAMO/I0B: BApPUKAIOB, CTAOMIINTPOHOB, CTAOHCTOPOB.

[Mpunnun neiictusa, BAX, o603HaueHne TyHHEIIBHOTO TUO/IA.

BeInpsamiistonuii KOHTaKT METaUI-NOIYIPOBOIHUK B PABHOBECHH.

Brmpsmiisronuii KOHTaKT METaJUT-TIOTYTTPOBOIHUK B cMetleHnd. JlnoaHas u muddy3noHHas
TEOPHH BHIIPAMICHUS.

KoHTakT MeTani — noaynpoBOJHUK ¢ OMUYECKUMU cBolicTBaMu. CriocoOb! (hopMUpOBaHMUSL.
CrpyKTypa ¥ IpUHIMI JeHCTBUS OUIONSPHBIX TPAH3UCTOPOB.

PexumMbl paboThI, CXeMBI BKIIIOUEHHS, TApaMEeTPhI OUITOJISIPHBIX TPAH3UCTOPOB.
Ocobennoctn  BAX, nuddepenunanbupie  kodpPUIUEHTH nepeaadd  OUIOJISPHOTO
TpaH3HUCTOpa, BKIIFOYEHHOTO 10 cxeme Ob.

Ocobennoctn  BAX, nuddepenumanbupie  kodpPUIMEHTH Tepefadd  OUIOISPHOTO
TPaH3MCTOPA, BKIFOUEHHOTO 10 cxeme O0.

. CTpyKTypa ¥ IpUHIUN JeHCTBUS THPUCTOPOB.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Tuns! TuprcTOpoB. CxeMbl BKITIOUEHHs, TapameTpsl 1 BAX Tupuctopos.

A dexr nons. MAII-cTpykrypa. I[loBepxHOCTHAs! TPOBOAUMOCTb.

Bonbrdapaausie xapakrepuctuku M/II-cTpykTypsl. [loBepXHOCTHBINM BapuKail.
Crpykrypa n npuHuun aeiicrsus M/III-TpaH3ucTOpoB ¢ MHIYIIMPOBAaHHBIM KaHAJIOM.
BAX u napamerpst MIII-TpaH3ucTOpOB ¢ MHAYLUPOBAHHBIM KaHAJIOM.

Crpykrypa u npuHumn aeiictsus M/{I1-TpaH31ucTOpOB CO BCTPOEHHBIM KaHAJIOM.
BAX u napamerpst MIII-TpaH3uCTOPOB CO BCTPOCHHBIM KaHAJIOM.

Knaccudukanus onTo3neKTpOHHBIX MOJIYTIPOBOAHUKOBBIX MPUOOPOB.
[TorynpoBoIHUKOBBIE TPUOOPHI OTOOpaXKeHHsI HHPOpMaLMK U HHPPaKPACHBIE
U3JIy4arOIIUe TUOMBL.
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27. Jlazepsl. [Tpunuun neiictBust. KOHCTpYKLMS U TEXHOJIOTHS N3TOTOBIEHHS MHKEKIIMOHHBIX
na3epoB. OCHOBHBIE XapaKTEPUCTUKH U NTaPAMETPBI.

28. ®oTopesucTopbl. TEXHONOTIHs U3TOTOBIEHUS U KOHCTPYKIMSL. OCHOBHBIE XapaKTEPUCTUKHU
Y TIapaMeTpBbI.

29. ®otoanonapl. TeXHONIOrUsl U3TOTOBJIEHUS U KOHCTPYKIMS. OCHOBHBIE XapaKTEPUCTUKU U
IIapaMeTpsbl.

30. ®oTto3neMeHTHl, POTOTPaH3UCTOPHI U POTOTUPUCTOPHI. OCHOBHBIE TAPAMETPHI U
XapaKTEPUCTHUKHU.

7. Y4eOHO-MeTOAHYeCKOe oOecneyeHue TUCHHILIMHBI (MOLYJIs1)
7.1. OcHOBHas 1UTeEpaTypa

1. T'ypro B.A. TBepaorenbHas 31€KTPOHUKA: yueOHOE 1ocoOue /Ui By30B 10 HAIPaBJICHUIO
010700 "®uzuka" u cneruansuoctu 010701 "duzuka" / B. A. I'yptos. — 2-e u3n., gon. — M.:
Texnocdepa, 2005. — 408 c.

2. IManumona, K.B. ®u3uka noixynpoBOJHUKOB. [ DIEKTPOHHBIN pecypc| — DIEKTPOH. JaH. —
CIIG.: Jlanb, 2010. — 384 ¢. — Pexwum gocryma: http://e.lanbook.com/book/648 — 3arir. ¢
JKpaHa.

3. Tposn, IL.E. TBepaorenbHas 37€eKTpOHUKA. [ DIEKTPOHHBIN pecypc| — DIIEKTpOH. JaH. —
M.: TYCVYP, 2008. — 330 c¢. — Pexxum nocrymna: http://e.lanbook.com/book/4966 — 3ari. ¢
JKpaHa.

7.2.Jlon0JIHUTEILHAS JIUTEPATYpa

4. Jlpsixonos, B.I1. CBepxckopocTHas TBepaoTenbHas dnekrpoHuka. T. 1: [Ipubopsr obmero
Ha3Ha4YeHHUs. [DNEeKTPOHHBIN pecypc| — DnekTpoH. nad. — M. : JIMK Ilpecc, 2013. — 600
¢. — Pexum gocryna: http://e.lanbook.com/book/9121 — 3ari. ¢ sxpana.

5. psxonoB, B.II. CepxckopocTHas TBepAOTelbHass »SJeKTpoHuka. T. 2: IlpuGopsr
CIENUATLHOTO Ha3HAaueHUs. [ DNEeKTPOHHBIN pecypc| — Dnektpon. nan. — M. : JIMK Ilpecc,
2013. — 576 c. — Pexxum pocrtyna: http://e.lanbook.com/book/9122 — 3ari. ¢ skpaHa.

6. Jlebener A.W. ®duzuka noxynpoBOIHUKOBBIX IPUOOPOB. [ DIEKTPOHHBIN pecypc| — DIEKTPoH.
JaH. M.: duszmartiur, 2008. - 488 C. - Pexum JIOCTyTA:
http://www.studentlibrary.ru/book/ISBN9785922109956.html

7. O.B. Munos3opos, I.I'. [TankoB. DiekTpoHuka. Y4eOHUK 11 BY30B 4-€ u3fl., ctep. - M.: BIIL
2008. (QnexrponHslit yueOHuk B 0nbmoreke KbI'Y, pexxum noctyna http://lib.kbsu.ru).

8. AJL Mapuenko. OCHOBBI 3JIEKTPOHHMKH, y4. IOC. IJISl BY30B. [DJEKTPOHHBIM pecypc] —
OnexktpoH. gaH - m3n. MK IIpecc. 2000. - ObC «Kuura®onn» - Pexum nocryna:
http://www.knigafund.ru

9. M.A. XaBoponkos, A.B. Ky3un. DnekTpoTexHuKa 1 IEKTPOHUKA: y4. 1ioc. - M.-JI: Akanemus,
2005. - 49 k3.

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

7.3. [lepuoauyeckue U3AaHust
[lepedyens nepuonuueckux M3IaHui, nomydaembix Ounbmmorexoi KBI'Y, B KOTOpBIX CTyneHT

MOXKCT O3HAKOMHUTLCS C COBPCMCHHBIMU HOOCTHXXCHHUSAMU B obmactu OJICKTPOHUKHU, MHUKPO U
HAHOJJICKTPOHUKU:
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e O@uzpka. (Pu3MKa MNOJYNPOBOJHUKOBBIX IPOBOJAHUKOB M AWAIEKTPUKOB, KBAHTOBAs
aneKkTpoHuka). M3zectust BY30B.

DNEeKTPOHUKA.

Du3HKa U TEXHOJIOTHS ITOITYITPOBOIHUKOB.

MUKpO2IEKTPOHUKA.

KBanTOBas 251€eKTpOHUKA.

7.4. UuTepHET-peCYypPChI

http://www.Russianelectronics.ru -moptai «BpeMs 37eKTpOHUKH
http://www.platan.ru — kaTanor 3J€KTPOHHbBIX KOMIIOHEHTOB
http://metodist.Ibz.ru/iumk/nano/lections.php - BUACOPOIUKHU IO HAHOTEXHOJIOTUH
http://nano.fcior.edu.ru — karanor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB IS
HAHOMHTyCTPHH.

el

8. MarepuajJbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIIHHBI

Jlexuu mo AUCUUIUIMHE TPOBOASITCS B Ay TUTOPUH, OCHAIIEHHON HOYTOYKOM, IPOEKTOPOM U
WHTEPAKTUBHOU JTOCKOM.

JlaGopaTopHbIii MPaKTUKyM TNPOBOAUTCA B yueOHOU maboparopun «TBepaoTenbHaAs
AIEKTPOHUKA.

CTyneHTsl UMEIOT 10CTYI Yepe3 MIHTepHeT 10oCTyl K equHOMY 00pa3oBaTelbHOMY MOpTaly,
I7I€ B OTKPBITOM JOCTYII€ MUMEIOTCS PECYPChl yueOHO-METOIUYECKON JIUTEPATYPHhI, SBISIOIIHECS
pa3paboTtkamu Beaymux BY3oB Poccun.
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1. Jlmer u3MeHeHuii (1onoTHeHnii) B padoyeii nmporpaMmMe JMCHUIIIHHBI
«DuU3MKa KOHACHCHPOBAHHOIO COCTOSTHUS»
no HanpasjeHuIo noaArorosku 11.03.04 CopeMenHble HHPOPMALMOHHbIE TEXHOJIOTHH B
3JIEKTPOHHOI TEXHHUKeE
Ha202__ —202___ y4eOHblii roa

Ne n/m dunemenT (myHKT) PII{ Ilepeuennb IIpumeuyanue
BHOCHMBIX
U3MEHEeHUH

OO6cyxeHa u peKOMEH0BaHa Ha 3aceIaHuu Kadeapsl
(bU3UYECKUX OCHOB MUKPO- U HAHODJIEKTPOHUKH,
MPOTOKOI Ne 0T « » 202 r.

3aBenyrommii kageapou / P.II1.Temes/
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