MUHUCTEPCTBO OBPA30BAHMS U HAYKW POCCUMCKON ®EAEPALNU

denepanbHoe GHOLKETHOE rOCy 1apCTBEHHOE 00pa30BaTENbHOE YHPEKACHHE
BbicLuero 06pa3oBaHmsl

«TOMCKU TOCYAAPCTBEHHbI1 YHUBEPCUTET CUCTEM YTPABJIEHWS
U PAAUODJIEKTPOHUKU» (TYCYP)

YTBEPXIAIO
IpopekTop no yuebnoii padore

I.E. TposH
I Vi 2016 .

PABOYAS [IPOI'PAMMA YYEBHOM JUCIMIIIVHDBI
BAKYYMHAS 1 IIJIABMEHHASI 9JIEKTPOHHUKA

YpoBeHb 0CHOBHOI 00pa3oBaTeabHOI nporpaMmmbl  fakanaspuat

Hanpagssenue(s) noarorosku (cneunanbHocTb) 28.03.01 HaHOTEXHONOIMH M MUKPOCHCTEMHAA TEXHUKE

IMpoduas(u) HaHOTEXHONOTHH B AEKTPOHHUKE H MHKPOCHCTEMHON TEXHHKE

®opma obyuennst OuHas

DakyasTer DakynbTeT 3AEKTPOHHOH TexHUkH (DIT)

Kadenpa Pusuueckas anekrporuka (O3I)

Kype 2 Cemectp 4

Y4eOublii nnan Hadopa 2013, 2014 roaos.

Pacnpenenenue pa6ouero BpemMeHu:
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1. | Jlekunu 18 18 | wacos
2. | JlabopaTopHbie paGoTsb 12 12 | yacos
3. | MpakTuueckue 3aHaTHSA 16 16 4acos
4. | Kypcosoii npoext/padora (KPC) (ayanTopuas) - - 4acoB
5. | Bcero ayanTopHbIX 3aHATHIT (Cymma 1-4) 46 46 | yacos
6. M3 Hux B HHTepakTHBHOIT hopme 4acos
7. | CamocrosiTenbHas pa6ora cryaentos (CPC) 62 62 | uacos
8. | Bcero (Ge3 3x3ameHa) (Cymma 5,7) 108 108 | yacos
9. | Camocr. paGoTa Ha NOArOTOBKY, CAAYY IK3aMeHA 36 36 | yacos
10{ Obwas TpyAoeMKOCTb (Cymma 8,9) 144 144 | yacos
(B 3a4eTHBIX eauHHLAX) 4 4 3ET
Dr3amen 4 (UeTBEPTbIiA) cemecTp
Tomck 2016

CornacoBaHa Ha noptane N2 7084



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
aporokon Ne 73 or« 8 » 9 2016 1|

JIueT cornacoBauuii

Pabouvas nporpamma cocrtaesena ¢ yuetom Tpebosanuit Penepansroro [ocyaapcTseHHoro 06paso-
BaTebHOro craniapra Beicwiero obpasosanus (PI'OC BO) no nanpasnenuto moarorosku 28.03.01
«HaHOTEXHONOTWHK ¥ MUKDOCHCTEMHAS] TEXHUKAY, YTBEPIKAECHHOTO IPUKa30M MUHUCTEPCTBA 06Dpa30-
BaHus ¥ Hayku Poccuiickot Pepepanuu Ne 177 ot 06 mapra 2015 r., paccMOTpeHa U yTBEpXKIeHa Ha
3acenannu Kadenpel JNEKTPOHHbIE IPHGOPBL OT «_29 » 02 20_16r., mporokon Ne 49,

Pazpa6orunk: %
Houent kadenpsr D11 ~ / A.W. AxceHos

3asenyrommii kapeapoii
I[Ipodeccop xadenpsr D11 , / C.M.IlTannapos

7

Pabouas mporpamma cornacosana ¢ (hakyIbTeTOM, NpoGuIMpyroIIeR U BbITycKaromel kaden-
pamy HanpaBJeHUS TOATOTOBKH.

/ Jexan OOT Q%w% _
ly !

/ 3aB. npodunupyole
xadenpoi (O //

3aB. BBIMyCKaroLIeH
/ Kaenpoit D5 @/{ / IL.E. Tposa

~~

A.U. Boponun

~

IL.E. Tposta

JdKCNepThI:
[Ipencenaresns MeToanueckoro .

. —
coeeta POT T Cceirgy ~ 1.A. Yucroenosa

v
Ilpencenatens metoanyeckois 7
Komuceuu kagenper D1 /;,{_/ / JL.H. Opnukos
o/
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1. HEJIA U 3AJJAYN JUCHUITJIMHDBI

[lenpio aucuuniuue! gensgercs GOpPMUPOBAHKE HAYYHOM OCHOBBI IJIs OCO3HAHHOIO U LieeHa-
TpaBJIEHHOTO WCIIOJIB30BAHUS MONYUEHHBIX 3HAHUM IPU IKCIUTyaTAIIH JJIEMEHTOB, TIPHOOPOB U YCT-
POMCTB BaKYyMHOH U MJIa3MEHHOM JJIEKTPOHUKH, a TaKXKe IPOEKTUPOBAHUS JJIEKTPOHHBIX CXEM Ha UX
OCHOBE.

3agauel AMCUMIUIMHBL SBJISETCS (OPMHUPOBAHHE y CTYNEHTOB CHUCTEMBI 3HAaHUU B 00JacTH
bu3nkn paboTel BaKyyMHBIX U IJIa3MEHHBIX IPUOOPOB M YCTPOUCTB, CIOCOOHOCTH CTPOUTH MPOCTEH-
w1e PU3MUECKHE ¥ MAaTEMATUYECKUE MOJEIH BaKyyMHBIX U IIJIa3MEHHEIX MPUOOPOB, MPUMEHSITH (ui-
3MKO-MaTEeMaTUYECKUH anmapaT Ulsd pacdeTa ¥ MOAEIHPOBAHUS (PH3MUECKUX IIPOIECCOB, POTEKAO-
KX B HUX.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Kypc «BakyymHnas u nnasMeHHas JeKTpoHKKay — 6a3oBas uacTs 51.5.17.2. obpazoBaTtensHoi
NporpaMMBbl IO HanpaBJIeHWIO NOAroTOBKY Oaxanarpa 28.03.01 HaHOTEXHONIOTHH U MUKDPOCHCTEMHAS
TeXHUKA.

Jl1st OCBOEHMSI NUCUUILTMEE! «BakyyMHast 1 [1a3MEHHAs 3IEKTPOHMKAY HEOOXOMMUMb! 3HAHHUS 110
MaTeMaTuKe, (Qusnke, QU3NKe KOHASHCHPOBAHHOTO COCTOSHHS, MAaTEpHAb! dNEKTPOHHON TEXHHKH,
(pr3KMYECKrE OCHOBBI MHKPO- K HAHO3JIEKTPOHUKH.

3HaHHSL. TOJIyYEHHBIE 110 OCBOEHHIO JUCLMIUIMHEI HEOOXOIMMEI IIPH H3YYEHNWH IMCUATLIUH «Ba-
KYYMHO-TIIA3MEHHBIE METOMB! TIONYYCHHUs HAHOCTPYKTYp», «OCHOBBI IPOEKTUPOBAHHUS 3NEKTPOHHO
KOMIOHEHTHOH 0a3bl», « TEXHONOTHs KPEMHHEBON HAHOIEKTPOHMKHY, «DH3NKO-XUMHIECKUE OCHO-
BbI [IPOLIECCOB MUKPO- ¥ HAHOTEXHOJIOTHRY.

3. TPEGOBAHUA K PE3YJILTATAM OCBOEHUSI AN CTUATIJIMHBI
3.1. M3yuenne AuCHUHNIMHBI HANPAB/IEHO HA OPMHUDOBAHHE ¥ MAruCTPAHTOB CJAeNYIOLHX Hpofec-
cuonarvnoix (IK) u odwenpopeccuonansnsix komnemenyuii (OXIK):
[Ipouecc u3yueHus QUCHUIUTMHEL HaIpas/ieH Ha (POPMHUPOBAHKE CIENYIOLIUX KOMIIETEHIMIA:
® ["'oTOBHOCTBIO NPOBOAXTE 3KCHEPUMEHTAILHBIE UCCIICAOBAHUS 10 CHHTE3Y M aHanu3y mMare-
pHanos ¥ KOMIOHEHTOB HAHO — ¥ MUKPOCUCTEMHOH Texuuku (IIK-2);
® CIOCOOHOCTELIO HCIIOJB30BaThb OCHOBHEIE IIPpUEMBI O6pa6OTKH U OpencCTaBlIEHUSA JKCIIEpHU-
MeHTaNbHBIX NaHHbIX (OIIK-5).
3.2. B pesynbTaTe u3yyeHuss AMCHHNIHHbI MArdcTPAHT AOJKEH:
3HaND:
— OCHOBBLI (DU3UKU BaKyyMa, IJIa3Mbl | TBEPIOTrO Tena;
— TPHUHLOHIBI UCTIONIB30BAHUS (DU3HUECKUX 3(P(EKTOB B BaKyyme U B IUIa3Me B Npubopax u
YCTPOMCTBAX BaKyyMHOH, MJIA3MEHHON 3NEKTPOHUKH;
~ KOHCTPYKLMH. NapaMeTpbl ¥ XapaKTEPUCTUKK U METObl MOAENHPOBAHHS npubopoB , CXeM,
YCTPOHMCTB 1 yCTAHOBOK 3JIEKTPOHMKH ¥ HAHOIJIEKTPOHHUKH.
ymemeo:
— apryMEHTHPOBAHO BBIOHPATh U PEANHU30BbIBATE HA MPAKTHKE 3QDEKTUBHYIO METOMUKY SKC-
[NEPUMEHTAJIBHOTO HCCIIENOBAHUS,
— [PUMEHATL METOIBI pacyeTa [apaMeTPOB U XapAaKTEPUCTHK npubOpOB BaKyyMHOH W IIj1a3-
MEHHOH 3JIEKTPOHHKH;
— TMPHUMEHATE METOIBI MOACIHPOBAHUS U IIPOEKTUPOBAHMU npubOpOB U YCTPOMCTB BaKyyMHOMU
M MJIa3MEHHOU 2JIEKTPOHUKHU;
— AaHaJM3UPOBATh MH(POPMALHIO O HOBBIX THUIIAX BaKyyMHBIX U TJIA3MEHHBIX NPUOOpax.
enademo:
— METOJaMH 3KCNEPUMEHTANBHEIX HCCIET0BAHUN IapaMeTpOB M XapaKTePUCTUK MATEPUAJIOB,
NpuOOPOB M YCTPOICTE BaKyyMHOMN M MI23MEHHON 3JIEKTPOHUKHU;
~ COBpUeMeHHbIMI/I [IPOTPaMMHBIMH CPEACTBAMH MOIEIUPOBAHUS U POEKTUPOBAHUA NPUbO-
POB BaKyyMHOH U IJIa3MEHHON 3JIEKTPOHUKH,
- OCHOBHBIMH MpHemMamu 00paboTKH U NpeaocTaBleH s 9KCTIEPUMEHTANBHBIX JaHHBIX.

(O8]
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4. OFBEM JMICLIATIIMHBI ¥ BUABI YYUEBHOW PABOTBI

O6was TpyA0eMKOCTb JUCLIMIIIHHBI COCTaABIAET

4 324ETHbIE €IUHULbI.

Bun yuebHoit paboTs! Bcero yacos Cemectp 5
AyauTophble 3aHsiTHs (BCero) 46 66
B Tom uucae: : -
JNekumu 18 18
JlaboparopHsbie pabotel (JIP) 12 12
[MpakTrueckue 3ansaTus (113) 16 16
CamocrositensHasi pa6ora (Bcero) 62 62
B Tom uuche: - -
[TpopaboTka NeKUHOHHOro MaTepMana 9 9
[TonroToBka Kk NPakTHUYECKHM 3aHATHAM 7 7
[ToaroToBKka K KOHTPOAbLHBIM paboTam 7 7
[Tonroroska k nabopaTtopHbiM paboTam 16 16
CamMOCTOATENLHOE M3YHeHHEe TEM TEOPETHUECKOH YaCTH 23 23
Bua npomexyTouHOM arrecTaumy (3a4eT, 3Kk3amMeH) 36 (3K3ameH) 36 (3Kk3ameH)
Obwwas TpynoeMKOCTb, Yac 144 144
3a4ETHbIE EAMHHLbI TPYNOEMKOCTH 4 4
5. COOEP)KAHHUE JUCLIATTJIUHBI
S.1. Pazpens! AMCUMNIHH U BHAbI 3AHATHIT
% -5} N
E 2 5 \g E 9]
S| 25| 2F £z 5 dopmupyemble
No = 28 T = . 3 P Py
n/;] HanmenoBaHHe pazaena QHCLHIIHHDI Z E\g EE 5 g e KOMMETEeHUHH
QL X} 5]
518 i s % o 2 (OK, IIK, I1CK)
<
= E | OF
(-2 g
L. OMHCCHOHHAs 3JIEKTPOHMKA 4 0 4 22 30 K2, OIS,
2. DOTO31EKTPOHHBIE NPUBOPBI 4 4 2 10 20 MK-2, ONK-5.
3 DNEKTPOHHBI NOTOK 4 0 4 10 18 M2, OIS,
4 DNeKTPOHHO-JyueBble TPYOKH 4 4 4 10 22 MK-2, OITK-5.
5 Monu3npoBaHHbIi ras u nnasma 2 4 2 10 18 T2, OIS,
HToro 18 12 16 62 108
3.2. CoaeprkaHue pasae 0B JHCUMIIHHDI (o nexuusiv)
N H Dopmupyembie
° 1anmenoBaHue pas- TpynoemkocTs | komnereHunu
CoaepixxaHue pazaenos
n/n [eJIoB p P (vac.) (OK, K,
INCK)
I. ] DMuccHoHHas snek- OcHOBbI 21EKTPOHHOI TEOPHH TBEPAOrO Tena. Cpe-
TPOHHKE Abl, SHEPTETUYECKOE COCTOAHHE INEKTPOHA B KPU-
CTane. 30HHas CTPYKTypa MeTasina, NoiynpoBos-
HHKa, IdneKTpuka. Pabora Beixona. Tepmoamuc-
cus. Pacnpenenenne sMUTHPOBAHHBIX 3MEKTPOHOB
Mo dHeprusm. BausHue BHewHero 3JIEKTPHUECKOro 4 [1K-2, OIK-5.

NOJIA Ha NOTEHUMANbHbIH Gapbep. ABTONEKTPOHHAS
3MUCCHs, B3PbIBHAS 3MUCCHA. BTOpuuHas snek-
TPOHHAs SMHMCCHUs, ee 3aKOHOMEPHOCTH. Pacnpene-
JIEHUE BTOPHUHBIX 3JIEKTPOHOB M0 3HEprusm. oTo-
3NEKTPOHHAA IMUCCHS, e€ 3aKOHOMEPHOCTH. Oco-
OEHHOCTH CMEKTPaNIbHOM XapaKTepUCTHKY noJIynpo-
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BOAHMKOB. THMbI (POTOKATOLOB.

(8]

DOTOINEKTPOHHBIE
npHOOpbI

BaxyymHble (DOTO31E€MEHTbI, MAPAMETPbI, XapaKTe-
PHCTHKH, TOKOMPOXOXKAEHHE B BAKYYMHOM AHMOLHOM
npoMexyTke . POTOYMHOXHTENH, YCHIEHHE TOKA,
XapaKTepUCTHKK, NapameTpbl. DJEKTPOHHO-
ontuyeckue npeodpasosarenu (DOTIIbl), ycTpoHcT-
BO, XapaKTEePHUCTHKH, napameTpsl. Criocobsl ycune-
Hus B D0Tax. [Tpubopsl HOUHOro BMaeHHS. Penrre-
nosckre DOITbl.

[1K-2, OIK-5.

DAEKTPOHHbIF MOTOK

(03]

DNEeKTPOHHbLIH NOTOK, €ro (opMUPOBaHHE W TpaHC-
NOPTHPOBKA, HHTEHCHBHbIE W HEMHTEHCHBHbIE, peis-
THBHMCTCKME M HEPENATHBHUCTCKHE 3JIEKTPOHHBIE MO-
TOKH, CNOCOObI (POPMUPOBAHUS 3JIEKTPOHHBIX TOTO-
KOB pa3iM4yHON MHTEHCHBHOCTH

(3/1EKTPOHHBIE MYLIKK H MPOXKEKTOPbI), TPAHCMOPTH-
pOBKa 37IE€KTPOHHOrO MOTOKA M CrOCOGLI OrpaHHye-
HWsl €ro mnonepe4HslXx pa3mepos. [IpeoBpasosaHue
JHEPrUM SNIEKTPOHHOrO MOTOKA B APYTME BUbI
sHepruu. CrnocoObl, OCHOBaHHbIE HAa B3aMMOAEHCT-
BMU C BHEWHWMH 3AEKTPOMATHUTHLIMH [OJAMHM.
Onepretiueckuit a(Gdext B3aumonelicteus. Croco-
Obl, OCHOBaHHbIE Ha B3aMMOZEMCTBHUM C TBEPABIMH
Te€Namu M CTPYyKTypamu. D(dexTsl B3aumMoaeicTrus
(KaTOLOMOMMHECLIEHLMA, KATOLOYCHJIEHHE, PEHTIe-
HOBCKOE u3nyueHune, Harpes). [Ipumepsl ucnonb3o-
BaHuWs B Npubopax BakyyMHOM 3€KTPOHHMKH.

[1K-2, OIIK-5.

4 | DAeKTPOHHO-/yUEeBbIE
TpyOKH

ONeKTPOHHBIH NOTOK, €ro (JOPMMPOBAHHE U TPAHC-
NOPTHPOBKA: MHTE@HCHBHbIE H HEMHTEHCHBHbIE, PENS-
THBMCTCKME M HEPENATHBHCTCKHE JNEKTPOHHbIE M0-
TOKHM. YNPaBAEHME INEKTPOHHBIMK OTOKAMHU: IJEK-
TPHYECKHE W MarHUTHBbIE COCOObI YIIpaBieHHS
NIOTHOCTBIO U CKOPOCTBIO 3NEKTPOHOB. KBazucTa-
THYECKHME W AMHAMUUECKHE CMIOCOBLI YTpaBaeHus.
[Mpyumepsr ncronb3oBaHms B IpubOpPax BakyyMHOI
3JIEKTPOHMKH. TOKONPOXOXKAEHHE B HNEKTPOHHO-
Jy4€BOH TpyOKe, H3MEHEHHE SHEPTUH 3NEKTPOHA.
Ocunnnorpaduueckue Tpydku. CneLnanbHble dek-
TPOHHO-JlyueBble TPYOKU. 3anoMUHaHKe CUrHaNa.
Kuneckonsl, usetHoe nzoGpaxenue. [epenatowne
3JIEKTPOHHO-JTyueBble TPYGKH, YCTPOHCTBO, XapakTe-
PUCTHKH, napameTpsbl, TpeboBaHus. CynepopTHKOH,
BUIMKOH.

[K-2, OI1K-5.

5 HonnsnposarHblii ras
1 nupasma

DneMEHTapHblE NPOLECCHI B M1a3ME U Ha MOrpaHuY-
HBbIX MOBEPXHOCTSAX, OCHOBHbIE METObI FEHEPALIUK
MAa3mbl, U3YYEHHE NIa3Mbl, MOAENH A5 OMNUCAHMS
CBOWCTB niasmbl. THMbI ra30BbIX Paspsaos, 06uIHe
CBOHCTBA NNa3Mbl, ABNCHMA NEPEHOCA, M1a3Ma B
MarH1THOM nosne, koaebaHus, HeyCTORYMBOCTH,
3MHCCHOHHbIE CBOMCTBA MIIA3MBbI, W3JTyUEHHE 13-
Mbl, METOZIbI YCKOPEHHS MIa3MEHHBIX NOTOKOB. [u-
arHOCTHKa napameTpoB ruasmbl. [IpuMeHenue nnas-
Ml B 3JIEKTPOHHKE. [TpruGops! Tietowwero paspsaa,
WHLMKATOPHbIE MAHEH, YCTPOHCTBO, XapaKTepHCTH-
KH, MapamMeTpbl, 001aCTH NPUMEHEHHS W CXEMbI M-
TaHus.

[K-2, OIIK-5.

HUToro:
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5.3. Pa3aesibl QUCHMMINHBI U MEKIMCUUILIMHADHbIE CBA3H ¢ 00ecrnednBalomuMi (Npeabl-
aymumu) 1 ofecnednBaeMbIMH (MOCTEIY 0 MHMH) JCUUNTIHHAMU

Ne Ne pasaenoB AaHHOI AHCLUHIUIHHBI, /ST KOTOPbIX HEOGX0AMMO H3Y- |
No Haumenosanue o6ecneunBarowmx aenue oBecreunBarouIX (MPEAbLIYLLHX) 1 00ecnednBaembix (Mocse-
il (npeabinyuwinx) 1 oGecneyHBaemMbIx AYIOUHX) AHCUHILTHH
(nocjeayrOIIHX) AMCUHMIHH ] 1 2 I 3 l 4 | 3
IpenwecTBYOLIHE AHCUHTJIHHBI :
I. | Marematuka + + + + + }
2. | usnka + + + + +
3. | Martepunanbl 3J€KTPOHHON TEXHHKH + - g - + |
4. | Pu3rKa KOHAEHCUPOBAHHOIO COCTOAHHA + + - + +
5. | Pu3HYECKME OCHOBbI MNEKTPOHUKI + + - +
IMocaeayrwuiHe AHCUHNJIHHBI
OCHOBBI TEXHOJIOTUH INEKTPOHHOM KOM- 5 ) 4 & )
NOHEHTHOI1 6a3bl
2 | Ou3mKa NIEHOYHbIX HAHOCTPYKTYP <+ + + - +
3. | Pu3HYECKHE OCHOBbI NEKTPOHMKH + + + + + |
|
5.4. CooTBeTcTBHE KOMMETEHUNH, GopMUpyeMbIX NPH H3YyYEeHUH JUCHUILIAHLI, B BHIOB
3aHATHHI
[Mepeuenn Buabl 3anaTuii
- DopMbl KOHTPOJIS
KOMMETEHUHH JI Jlab. Mpak. CPC
[MK-2 + + + + Onpoc Ha nekumsX, KOHCMEKT CaMOMOArOTOBKH.
Onpoc Ha NeKUHMIX, YCTHbIE OTBEThI HA MPAKTHYE-
OI1K-5 + + + + CKHX 3aHATHUAX, KOHCIEKT CaMOMNOArOTOBKH
Honyck k JIP. 3awura otyera no JIP
6. METO/Ibl U ®OPMbI OPITAHU3ALIMH OBYUEHUS
TexHo10rHH HHTEPAKTHBHOrO0 06Y4eHHs IPH PA3HBIX GOPMAX 3AHATHII B yacax
JlaGo- IMpak-
®opmbI paTop- THYe-
MeTonbl Jlexunn (gac) Hble cKHe Bcero
3QHATHS | 3aHSITHSI
(uac) (4ac)

Mynomumeduiniore npesenmanuu ¢ udeoponurkamy u
pPasoamounslM Mamepuanom ¢ nociedyiouum obeyic-
deHuem

N
SN

Paboma 6 komande 1 1

o

MTOro MHTEpaKTUBHbLIX 3aHATHIA

(S
RS
[\
(@)}

7. JABOPATOPHbIN NMPAKTUKYM

No Ne pasnena . Tpyno-
it | mcETisEi, TemaTika naGopaTopHbIX 3aHATHIT €MKOCTb g?cmrlx]elzelaug;z
(uac.) i ’
I 2 JIP1. McenenosaHne hoToINEKTPOHHDBIX npubopos. 4 [1K-2, OIK-5.
JIP2. MccnenosaHue 3aeKTPOHHO-NYUEBOH 6
5 4 p Jlyu€BOH TPYOKH C MarHUTHBLIM
YNpaBJeHUEM. 4 (T2, OLIE-,
3 5 JIP3. Mccnenosanue THPaTpOHOB THEIOLIErO paspsna. 4 [K-2, OIK-5.
Hroro: 12
6
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8. MPAKTUYECKHUE 3AHSITUS (CEMUHAPBI)

Ne Ne pasne- TpynoemMKocTb KomneTenuun
n/n na nuc- TemaTuka NpakTHUECKUX 3aHATHH (ceMHUHapoB) (uac.) OK, TIK
LLMIIJIUHbI
< usl, POTONEKTPOHHAS IMUCCHS
1. I TepmoaneKTpoHHas 3MuccHs, ( p \ 4 MK-2, OMK-5.
BTOPHUHAsA IMUCCHS
7 3 JnonHblid NPOMENKYTOK, BaKYYMHbIH H HOHHBIN (DOTOIEMEHT, ) TK-2. OIK-5.
MHOrokackaaHole POV,
3 3 SYKEHHBIX YaCTHLL B 3JICKTPUUECKOM U MarHWT-
3. 3 IBwxeHue 3apske 1 p . MK-2, OMK-5.
HOM MONAX
4 4 OTknoHsouLe 1 QOKYCHPYHOLLME CHCTEMbI, TOKOTPOXOXKAE- [1K-2, OIK-5.
nue B DJIT 4
3. 5 Tnetowni paspsa 2 MK-2, OIK-5.
Wroro wacos 16

9. CAMOCTOSATEJIBHASI PABOTA

Ne | Nepasnena anc- | TemaTika CamoCTOATeNbHOM pabo- | Tpyno- Komne- KOHTpOJIb BbINOJHEHHS
n/n LM MIKHbI Tbl (Oemanuzayus) €MKOCTb TeHunu OK, paboTsi (onpoc, TecT,
u3 Tabn. 5.1 (uac.) T1K JOM.3aJaHHE U T.1.)
I [IpopaboTka neKLUMOHHOTO MaTe- [K-2, Onpoc
1-7 7
puana OIIK-5.
2 [loaroToexa k naGopaTopHbIM pa- K- Honyck k na6. paGoram.
1,5 6oTtam 1 oopMIIEHHE OTUETOB 110 16 ’ 3awmra otuera no JIP.
OIIK-5.
JIP
3 126 [loaroToBka K NpakTHYECKUM 3a- 6 [K-2, [TpoBepka Ha npakTu-
- HATHAM OTIIK-5. YECKWX 3aHATUSX
4 [lonroToska k KOHTPOJbHBIM pa- KonTposnbHas pa6oTa
6oTtam
| I. DaexTpoHHas smuccus 6 [K-2,
T 2. [wxenue 3apAKEHHBIX OIIK-3.
YacTHU B 3JNEKTPHYECKOM M Mar-
HHTHOM MOJISIX
S Wsyuenne Tem (Bompocos) Teope- [Tposepka pectepaTos
1.7 THYECKOHM YacTW Kypca, OTBOIM- 27 [1K-2,
MBIX Ha CaMOCTOATENbHYH Mpopa- - OTIIK-5.
60TKy
WToro 62

Tembl AJIs1 CAMOCTOSITENbHOI0 HU3YYEHHsI:

Mcrnons3oBaHue 31eKTPOHHbBIX NOTOKOB B nprOopax BaKyyMHOM 31eKTPOHUKH

1
2. VnpaBneHue 31eKTPOHHBIMU MOTOKAMHU
3. VoHu3oBaHHbI ra3 u nnasma

4. OCHOBHbIE METOMIbI FEHEPALIMH MIA3MbI
5.

I1

Tunei razoseix paspsnos, sienexns nepeHoca
O OLHO M3 BbIOPAHHOM TEMbI CTYLEHT MULLET pecepar.

10. IPUMEPHASI TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)

HE NPEAYCMOTPEHO

CornacoBaHa Ha noptane N2 7084




11. PEUTUHTOBASI CUCTEMA JUUISI OUEHKU YCIIEBAEMOCTH CTYJAEHTOB
Tabanua 11.1. baansHble oueHKH AJIsI 3JIEMEHTOB KOHTPOJISI

DnemMeHTbl yueOHOM neATeNbHO- MakcumanbHbl i MakcumanbHbl i MakcumanbHbl i Bceero 3a
CTH Gann Ha 1-yro KT ¢ Gann 3a nepuon Gann 3a nepuon cemecTp
Hayasna cemecTpa mexay 1KT u2KT | wmexny 2KT u Ha
KOHeL cemecTpa
[Tocelenue 3aHsTHi 4 4 4 12
TecToBbIiH KOHTPOJb 8 7 5 20
Jlabopatoptbie paboThbi 3 4 6 13
[TpakTHuecKue 3aHATHs 3 4 6 13
KomnoHeHT cBoeBpeMeHHOCTH 4 4 4 12
MTOro Makcumym 3a nepuos: 22 23 25 70
Cnaua 3k3ameHa (Makcumym) 3
Hapacratoumm nrorom 22 45 70 100

Tabnuua 11.2. lepecuer 6a1/10B B OLEHKH 32 KOHTPOJIbHbIE TOYKH
banbl Ha 1aTy KOHTPOJILHOI TOYKH Ouenka

2 90 % oT MakcumanbHOM CyMMbl 6anos Ha naty KT 5

Ot 70% 10 89% OT MakcumanbHOM CymMMbl 6a1n0B Ha naty KT

Ot 60% 10 69% 0T MakcHManbHOM CyMMbl GANIOB Ha naty KT

< 60 % OT MakcHManbHOM cyMMbl 6aos Ha naty KT

[N FUSY BN

Tabauua 11.3. Ilepecuer cymmbl 62108 B TPANHUHOHHYIO U MEKIYHAPOXHYIO OUEHKY

Ouestea (TOC) WTorosasi cymma 6anioB, y4HTLIBAET yCreLWHO Ouenxa (ECTS)
CAAHHbI JK3aMeH
5 (oTanyHo) (3a4TeHO) 90 - 100 A (0Ta14HO)
85-89 B (oueHb xopowo)
4 (xopowio)
(3auTeHo) ;g - 33 C (xopoiuo)
3 (ynoBRETBOPHTENBHO) 65-169 D iftesnsrsopurens o)
(3auTeHo) 60 — 64 E (nocpencrsenHo)
2 (HeynOBAETBOPHTENLHO), .
& (e 3aqTepHo) ) Huxe 60 6annos F (HeynoBneTsoputensHo)

BOH[)OCbl [JIsI NOArOTOBKH K JK3aMeHy:

1. TepmoanexTponnas smuccus.

2. Cnoco6r1 ycunenus sprocts B DOTL.

3. BiusiHue BHEIUHETO 31EKTPHYECKOTO TONS Ha TEPMO3JIEKTPOHHYIO 3MUCCHIO.
4. BakyymHbIH (OTOIMEMEHT.

5. POTO3NeKTPOHHAS IMUCCHA.

6. MouHBI# QpoTo3meMenT.

7. Bropuunas smuccus.

8. VInanKaTopHas maHels HOCTOSHHOrO ToKA.

9. YeTpolicTBo v npuHLMT neficTBus MHUKPOKaHAaTbHBIX [JIACTHH.

10. ITapameTps! TepmoxaTonoB.

I'l. YerpolicTBo u npunumn aeitcrus OV ga JUCKPETHBIX TUHOAAX.
12. MHankatopHblii TUPaTPOH.

I3. Yerpo#icTo u npuniun neticteus @Y Ha paclpeneieHHOM JUHOE.
14. 3axon cTenenu «3/2» B nuOmHON cucTeme.
15. dortoxatonsl.

16. Tunb! TepmokaTonos.
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17. DnexTpOHHO-ONTHYECKUH PpeoOpa3oBaTelb.

18. Pagnonoxauuonnas (uuaukaropuas) DJIT.

19. YMmHOXUTeNnpHAS cucTema DOV,

20. TupaTpoH THEIOLIEro pa3psiaa ¢ TOKOBBIM YIIPABICHUEM.

21 KaronHas kamepa PBY

22. TupaTpOH TNEOLIETO pa3psiia ¢ MOTEHUHATLHBIM YIIPABIEHHEM.
23. Ocuunnorpagudeckas TpyoOKa.

24. SneKTPOHHO-ONTHYECKUH Tpeobpa3oBaTes.

25. LIBEeTHOH KMHECKOII.

26. lNazopaspsanHas MHAKKATOPHAs TaHeNb TOCTOSHHOIO TOKA.

. DNEKTPOHHBIN (HOTOINIEMEHT.

. 'azopaspsinnas naHesns NOCTOSHHOTO TOKA ¢ CAMOCKAHHPOBAHUEM.
- MHoroxackanuele poToNEKTPOHHBIE yMHONKUTENH ( BAX 1 [1apaMeTpsl )
. 3anomumHaromas ocouuiorpadgudeckas TpyoKa.

. CynepopTHKOH.

oo
[C BN

. Buaukon.

. [lapameTpsl sxpana.

. PEHTreHoBCKH 371€KTPOHHO-ONTHYECKHH npeobpazoBaTes.
4. Otknousirowne cuctems! B DJIT.

Lo Lo Ly W W
LY IV D — O O

(OS]

. ["azoBblit pasps.

. Tnerouwmit paspsan.

37. Gokycupyromue cuctems! B IJIT.

38. Jlnuna cBoboaHOro npobera, cevenue B3aUMOAEHCTBUS.

L) W
N W

39. IINOTHOCTL SHEPreTHIEeCKUX YPOBHEH, MOTEHIMANbHEL Haprep.

12. YHEBHO-METOAUMECKOE W HHOOPMAIIMOHHOE OBECIIEYEHHME JIMC-
HUIIJIMHBI

12.1 OcHoBHas auTepartypa

| Akcenos A.M., 3n06una A.®@., Okc E.M. BakyymHas ¥ miasMeHHas 3NEKTpOHUKA. YuebHOe nocobue. —

Tomck ; TYCVYP, 2007 — 164 c. Ox3-101.
2 Cywxkos A.JL Bakyymnas snextpoHuka. ®U3NKO-TEXHUUECKHE OCHOBBI ° yuebHoe nocobue mns By30B -
CI10. : Jlans, 2004. - 462 c. Ox3 - 37

3 AxceHos A.W., 3106una A.®., Okc E.M. BakyymHas ¥ miasMmeHHas JNEKTpOoHHKa. YuebHoe nocobue. —
Tomcx: TYCYP, 2013. — 128 ¢. [penpunr. http://edu.tusur.ru /training/publications/3456

12.2 JlononuuTenbHas auTepaTypa

I Okc E-M. UcTounuku SJIEKTPOHOB C MNA3MEHHbIM KaTONOM: (Du3KKa, TEXHHKA, NPUMEHEHHS | MOHOrpadus ;

Tomckuii rocynapcTeHHsiii YHWUBEPCHTET CUCTEM YNpPaBNEHHA W PaliMO3NEKTPOHHKU. - Tomck : M3naTenscrso
Hay''HO-TEXHM4ECKOH nuTepaTypsl, 2005, — 212 ¢..

OKk3- 5.
2 Oxc E.M. OcHogsi (I)HBH.KH HU3KOTEMNEPATYpPHON niasmel. MeToauueckoe nocobue. —  Tomck: TYCVYP,
1997.-87 c. 3K3 - 26.
3 CoGones B.I. ®usuueckue ocHOBBI SJIEKTPOHHON TeXHUkW: Yuebuuk mist BY308.- M.: Bbicwias wkona,
1979. - 448 c. Ok3-42
4 ®punpuxos C.A., MoBHUH C.H. ®u3nueckne ocHOBbI 3JIEKTPOHHOM TEXHHKMU:| Y4eOHuk s
BY308 .-M.: Beicuwas wkona, 1982. — 608 c. Ok3 - 18.
5 Lapes B.M. Pacuer u KOHCTPYHPOBAHHE JMEKTPOHHBIX 1AM : yueGHOE NocobHe . - 3-€ u3L., ucnp.
W aon. - M. : DHeprus, 1967. — 670 ¢ k3 -40
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12.3 IMepeyenb metoauyeckux ykazauuii (YMIT) no npoBeaeHnio KOHKPETHBIX BHAOB Y4eOHbIX 3aHATHI

1. AxkceHos A.M. M3mepeHne KOHTaKTHOH pasHOCTH NOTeHUManoB. MeTonuueckue ykaszaHus K nabopaTopHOi
pabore — Tomck: TYCVYP, 2013. — 19 c. [Ipenpunr. http://edu.tusur.ru/training/publications/3452

2. AxceHos A.M. Mccnenosanue TepMO3NEKTPOHHOM IMKUcCHK. MeToaMYECKHE yKa3aHus K jabopaTopHoii paGo-
Te — Tomek: TYCYP, 2013. - 21 ¢. TlpenpuuT. http://edu.tusur.ru/training/publications/3453

3. AxceHoB A.W. Mccnenosanue BTOPUYHON 3NIEKTPOHHON IMUCCHU. METONNYECKHE YKa3aHus K NabopaTOpHOi
pabore — Tomek: TYCYP, 2013. — 11 c. Ipenpunr. http://edu.tusur.ru/training/publications/3454

4. Axcenos A.W. TNposepka 3akoHa nonoGus paspanos (3akoH [Nawena). MeTonuueckue ykasanus k 1abopatop-
Ho#i padoTe — Tomck: TYCVP, 2013. — 15 ¢. [penpunt. http://edu.tusur.ru/training/publications/3455

5. AkceHo A.M. BakyymHast 1 nna3mMeHHas 3NeKTPOHMKA: METOLHUECKHE YKa3aHus K MPaKkTUUECKHUM 3aHATUAM
Tomek: TYCYP, 2013. — 38 c. Ilpenpunr. http:/edu.tusur.ru/training/publications/3450

6. Akcenos A.W. BakyymHas W nna3MeHHas 3JeKTpOHMKa: MeTomuueckue YKa3aHHUs M0 CaMOCTOATENBHOH pa-
Gote. MeTonnueckue ykasaHus Mo camocTosTenbHol paGote — Tomck: TYCVYP, 2013. — 15 . [MpenpuHr.
http://edu.tusur.ru/training/publications/3451

12.4 TlporpammHoe oGecneyeHue

Microsoft PoweRoint nns nposenenus nekumii, onepaunoHHbie cuctemsl Windows 1
Unix s nposeneHus n1abopaTopHbix pabor.

12.5 ba3bl naHHbIX, HHYOPMALHOHHO-CIPABOYHbIE H NOHCKOBbIE CHCTEMbI
O6pasosaTenbHblil NOPTaN yHUBEPCUTETA, GHBIHOTEKA YHUBEpCHUTETA
13. MaTepuanbHo-TexHIYeCKOe o0ecneyeH e QHCUHMAHHbI

I. KomnbroTepHsiii knace, 060pynoBaHHsbIi KOMMbIOTEpaMu knacca Pentium 11 v Bbille, BKAIOUEHHDINR B ceTb In-
ternet.
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IIpnaoxenne k paboyeil mporpamMmme
denepabHOE rOCYAapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YIPEXKICHHE
BEICIIETO 00pa3oBaHuUs

«TOMCKMI T'OCYIAPCTBEHHBIA YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAJTUODJIEKTPOHUKI (TYCYP)

YTBEPXKIIAIO
popexrop no yae6HO# pabote

bl s i I1. E. Tpos
Iy 09 2016 .

®OHJ] OEHOYHBIX CPEJACTB IIO YYEFHOM JUCIIUILINHE
BAKVYYMHAS U TINTASMEHHA ST 3JIEKTPOHUKA

(monHOE HaMMEHOBaHHE YIeOHOM MUCLIMILTMHE! FITH NPAKTHKH)

Yposenr 0CHOBHOIT 06pa3oBaTeILHOH TPOrpaMMBbl GakanaBpuat
(baxanaBpuaT, MarucTpaTypa, CreIMaIiTeT)

Hanpagnenne(sr) moaroroBxy (cuenaaasrocts) 28.03.01 HaHOTEXHOTOTHMH M MEKDOCHCTEMHAS
TEXHHUKA

(ToIHOe HaNMEHOBaHME HANPABIICHYS IOATOTOBKH (CTIEITHATBHOCTH))

ITpo¢man(a) HaHOTEXHONOIMY B 51€KTPOHUKE ¥ MAKDOCHCTEMHOMN TEXHIKE
(momnHOe HauMeHOBaHYe IPOGUIIT HATIPABIICHHUS [IOATOTOBKH (cmenmanpHOCTH))

®opma o0yuenns ovHas

(o4Hast, oaHO-3204HAas (BEUEPHss), 3204HAas)

@aKyJbTeT IEeKTPOHHON TEXHHUKH

(cokpameHHOe ¥ OJIHOE HAMMEHOBaHHUE bakynsTeTa)

Kadenpa Ousupueckoii SIeKTpOHUKH
(COKpaIeHHO® U MOHOE HAMMEHOBAHHE Kadepsr)

Kype 2 Cemectp 4

Y4eOurrii mian Habopa 2013, 2014 ropos.

3ager - cemMecTp Jud. 3ager -
ceMecTp
IK3ameH 4 ceMecTp

Tomcex 2016 rog
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1. Beenenue

®oHa oueHouHbIX cpencts (POC) aBnseTca NpunoXeHHeM k pabodel nporpaMme AMCUMIIMHBIL (IPAKTHKHA) W MPEACTaBASET
c0B0# COBOKYMHOCTb KOHTPOJIbHO-M3MEPHTE/bHBIX MaTepHanoB (THMOBbIE 32134k (3aaHMA), KOHTPONIbHbIE PabOTbl, TECTbI U AP.) ¥
METOLOB MX WCIONb30BaHUS, MPENHA3HAYEHHbIX IUIS W3MEPEHHMS YPOBHS NOCTHIKEHWS CTYIAEHTOM YCTAHOBJEHHbLIX PE3YJbTATOE

00y4eHus.
®OC no nucunnanHe (MpakTHKe) MCMOJb3YETCS NPW NMPOBEAEHUM TEKYLUETO KOHTDPOJS YCMEBAEMOCTH W MPOMEKYTOYHOMH

aTTeCTalunu CTYACHTOB.
[TepeueHb 3aKpEMIeHHbIX 3a JUCLIMTUTMHOM (TpakTHKON) KOMMETeHLMH npuBeneH B Tabauue 1.
Tabauua 1 —Ilepeyens 3aKpenyieHHbIX 32 JUCUMIINHON (MPAKTHKON) KOMMETEeHIHIA
Kon DopMyIHPOBKA KOMNETEHUHH JTanbl GOPMHPOBAHHSI KOMIETEHLUHH

IMK-2 JloskeH 3HAaTh MaTeprabl U KOMITOHEHTHI

HaHO — U MUKPOCXEMHOM TEXHUKH

Jonxen  ymeTb  apryMeHTHpPOBaHO  BbIGMpaTh W
peann3oBbiBaTh Ha MPakTHKE 3(P(PEKTUBHYX METOIMKY
SKCMEPUMEHTAIBHOIO UCCIEN0BaHUS

Hosken  BnageTb  CTaHOAPTHBIMU  NPOrPAaMMHbLIMU
CpeACTBAMH KOMIMBIOTEPHOIO MOAEIMPOBAHHSI.

OITK-5 | CrnocoGHOCTLIO MCIIONb30BATh OCHOBHbBIE MPHEMBI 00paboTkH J0J13KeH 3HATh MaTEMaTHUECKHE METOIbI
NPEACTABIEHUSA SKCMEPUMEHTAIbHBIX JaHHbIX O6paboTky 3KCIEPUMEHTANLHBIX JaHHbIX.

Josxen ymeThb NpoBOIUTL 00paboTKy U NMpencTaBaeHKe
3KCMEPUMEHTANIbHBIX NAHHbIX

JosxkeH BaageThs OCHOBHBIMU NIPHEMAMH

00paboTku U NpenocTasieHus

SKCMEPUMEHTAJIbHBIX NAHHBIX

2. Peanu3zaumsi koMmnereHum i

[oToBHOCTBIO MPOBOAWMTb SKCMEPUMEHTAJIbHbBIE
HCCNENOBAHUA MO CUHTE3Y W aHAJIM3y MaTepHalioB 1
KOMMOHEHTOB HAaHO- 1 MHKpOCI/ICTeMHOﬁ TEXHUKH

1. Komnerenuusa IIK-2

[1K-2: [0TOBHOCTBIO MPOBOAMTDL SKCMEPUMEHTANIbHbIE HCCIIEN0BAHUSA N0 CHHTE3Y 1 aHanu3y MaTepHaloB U KOMIIOHEHTOB HAHO- U
MHUKDPOCHCTEMHOM TEXHHKH.

ﬂ:ﬂﬂ q)OpMHpOBaHHﬂ KOMNETEHUUH HeO6XO}ll/lMO OCYLIECTBUTDH psn 3Tanos. 3Taﬂbl (bOle/IpOBaHHﬂ KOMMNETEHLMH, NMPpUMEHAEMbIE TS
3TOTO BHIbI 3aHATUH N UCTIONIb3YEMbIE CPEICTBA OLEHHWBAHUS NPEACTABIIEHbI B TabHLE 2.

Tabauua 2— 3ransl GopMHUPOBAHUS KOMIETEHLHY H HCIOJIb3yeMble CPEACTBA OLIEHUBAHUS

1. Cocras 3HaTh YmeThb Bnagers

elicnonb3oBaTh MOJTYYEHHbIE
TEOPETHYECKHE 3HaAHUA npH

aszpaboTke
Marepuansl UM KOMIMOHeEH Excge . METOLUK c
HUMEHTaJlb X
NPUMEHSAEMbIE JUTS CO3MaHMUS P GlBHb! TaHAAPTHbIMHU
HaHO — U MCCACNOBAHNH, NporpamMMHbIMH
ConepxaHue 3TanoB © ApryMeHTHpOBaHO CpencTBaMH

MHUKPOCXEMHON TEXHHKHU
BbIOMPAaTh M peanu3oBbIBATL | KOMMBLIOTEPHOIO

Ha npaKTUKE 3((EKTUBHYIO | MOLENMPOBAHMSI..
METOLHUKY
IKCMEPUMEHTANBHOIO
MCCNIEN0BAHMS.

* JlabopatopHbie paGoThl;
eJlaboparopHble

o -Jlekuuu; ®  BrinonHenue nomatuHero 6
Buabi 3ansTuii e [lpaKkTHueckue 3aHATUS 3ajaHus; paboTl;
e[IpakTuueckue
e CamocTosTenbhas paboTa
3aHATHS
CTYAEHTOB
e  KonTponshas pabora; e JlabopatopHas pa6ora; Ok3ameH
HCHOﬂb3yeMb]e cpeacTna ° I/IH)JI/IBI/lﬂyaJ'IbHOG ° KoHcnekr
OLUEHHBAHHS 3alaHue; CaMOCTOSATENBHON paBoThl

e  Dk3aMeH

O6ure xapakTepucTHkK nokaszaresed i KPUTEPHEB OLICHNBAHHA KOMMETEHUMH HA BCEX JTarnax NpuBeaeHb! B TA6HLE 3.
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Tabanua 3 — OO0wmme XapakTepUCTHKHM TNOKa3aTened M KpUTEpHEB OUEHNBAHUS KOMIETEHLMH IO

aranam
[MokazaTenn n KpHTEPHH 3HaTh Ymern Bnaners
Obnanaer AManasoHoM
O6napnaeT (pakTHUECKUMH U ApARTHSECHR YHEHIY KoHTpoaupyet paboty,
OTnnyHoO (BbICOKHI TEOPETUYECKUMHU 3HAHUAMH TpeByeMBIX pazm»rm’ﬂ MPOBOAMT OLEHKY,
YPOBeHb) B Npeaenax usydaemoi A S—" COBEPLIEHCTBYET
obnacTy ¢ MOHUMaHUEM ’ IeicTBrs paboThl
abcTparvpoBaHus npobaem
rPaHKL MPUMEHUMOCTH
Beper
OTBETCTBEHHOCTb 3a
O6nanaer nuanasoHom
3HaeT (paKTbl, NPUHLMIIEL, : . 3aBepllUeHKe 3aaay B
6a: Fi NpOoUECChI, OOLLKME NOHATHS B TPEITHHECRUE, M HITE, MCCEe10BaHUU
KOpOTHD (DRROREY PRLEGEN, o TpeGyembIX s pelieHus ’
YPOBEHbB) npenenax usy4aemoi npucnocadbnuBaeT coe
OMpeaeneHHbIX Npobem B
BGagors 001aCTH HCCnenoBaHuUs MOBCACHHE K
1
06CTOATENLCTBAM B
pewennu npobaem
ObnanaeT OCHOBHbIMU
Yn0BIETBOPHTENBLHO O6bnanaet 6a30BbIMU PaGotaet npu npsimom
i YMEHHUAMHU, TpeOyeMbIMHU IJIsi
(noporoBblii ypoBEHB) 06LIMMH 3HAHHUSIMH HabJ0oeHUH
BbITIOJIHEHHS MPOCTHIX 3a1ay

Dopmyn1poska rnokasaresieil i KpUTEPUEB OLIEHUBAHKS NAHHOM KOMIETEHLHH npvBeaeHa B Tabnuue 4.

Tabmnua 4 - [lokazaTeu u KPUTEPHH OLEHHBAHUS KOMIETEHIHH HA I TAIaX

[MoxasaTenn u KpuTepun 3HaTb Ymers Bnapers

® aHaJM3UpYeT npocTteiine
METONbl CHHTE3a M aHaNH3a
KOMTOHEHTOB H
MaTte€pHrasioB HAHO — U
MWKPOCHCTEMHON TEXHUKH

e CBOGOIHO NPUMEHSET
METO/b! PELLEHHs 3a1ay B
HE3HAKOMbIX CUTYALMAX;

® YMEET MaTeMaTHUECKH

® CrnocoOeH pyKOBOAWTB
BbIpaXaThb, U

® TNpEACTaBJIAET METOAbI MEXIAUCUMIIMHAPHOM
apryMeHTHpOBaHO N
. 3KCNEPUMEHTANbLHOTO KOMaHIOH,
OTnauyHO (BblCOKHH [OKa3bIBaTh MOJOXKEHMUS
HCCJIENOBaHUs . e cB0OONHO BNazeeT
YPOBEHb) npenaMeTHoM obnacTu
KOMTOHEHTOB M SHAHMS pa3HbIMK METOAMKaAMHU
MaTepuralioB HAHO — U IKCMEPHUMEHTAJIbHbLIX

® p€ajin30BbIBATbL Ha

MHUKPOCHCTEMHOM TEXHUKH ¥ccnenoBaHui
npakTrke 3(GexTHBHYIO
® 000CHOBbIBAaET BHIGOD
METOAMKY
MeTona
IKCNEPUMEHTANBHbBIX
3KCMEPUMEHTAILHOIO N
UCCENOBaHMH
UCCIEN0BAHUS
®  CaMOCTOSTENBHO o
® MNOHMMEET CBA3M MEXKIY 6 KpHUTHACCKH
noabupaer ¥ rotoBu
—_—_— p T IS OCMbICITUBAET
SKCMEPHMEHT: :
ST " p a MOJIy4YEHHbIE 3HAHMUS;
Heobxoaumoe
MOHATHAMM; : it ® KOMMETEHTEH B
obopynosaHue;
® UMEET NPEnCTaBIEHHE O il PANIGMEEDR CHIYALASR
. ® TNPUMEHSAET METOIbI
Xopouwo (6a30Bblii ¢busnueckux MOAEAAX; P H (pabora 8
€LUIEHHs 3a1a4 B Me i
ypoBeHb) ® aprymeHTHpyeT BbIGOp P A SHAUCLHNIIHAPHOR
HE3HAKOMbIX CHUTYaLMsX; Koma :
METOLMKH NPOBENEHUS F AL OMAHAC),
® YMEET KOPPEKTH o
IKCMEPUMEHTANbHbBIX Y PP 0 sl
. BbIpaXaTh 1
HCCNENnOBaHM ¢ P Crabidprtibing
000CHOBbIBATH cro
® rpadHuecku B
NOJIOKEHHS NPEAMETHOM MpEACTaBeH s
HILTIOCTPUPYET 3aauy d peit
00nacTH 3HaHus UH(pOopMaLuH
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e  BJIANEET
e [aeT onpeneeHus o ymeer pa60jaTb co TEePMHHONOTHEH
OCHOBHbIX MOHATHIA; FHPRBDYROR MpeAMETHO
e npocteiwne SHTSPETPOR 06nacT 3HaHus;
(usMyeckue u °  MCrOMb3yeT NpHGOpbI, e  criocoBeH
Y10BAETBOpHTENbHO MATEMAaTHUECKUE MOAEH yKa3aHHbIe B ONMCAHMH KOPpEKTHO
(noporoBblii YpOBEHb) R rm— 1a60opaTopHOit paboTsl; NPENCTaBHTS
nprubOpoB HaHO — ®  YMEeT MpeACTaBNATh 3HAHMSA B
MHKPOCHCTEMHO PESYRLTATH CBOCH MaTeMaTHUEeCKO
TEXHHMKH paborel dopme

2. Komnetenuus OIIK-5

OTIIK-5: CrniocoGHOCTBIO HCMOJb30BaTh OCHOBHbIE NpHeMbl 00paboTKK 1 NPEACTABIEHHS IKCNIEPHMEHTAbHbIX JaHHbIX.

Jns GpopmMHUPOBaHHA KOMMNETEHLMHY HEOOXOAMMO OCYLLECTBUTD PSZ 3TaroB.

DTansl OPMUPOBAHUA KOMMETEHUMM, MPUMEHSIEMbIe [T 3TOTO BUIbI 3aHATHI M HCMOAb3yeMble CPENCTBA OUCHUBAHMUS MPEACTABIT
B Tabauue 5.

Tabmuua 5— Jtansl popMuUpoBaHHS KOMIIETEHIMH H HCIOJb3yeMble CPEACTBA OLEHHBAHMS

2. Cocras 3HaTb YmeTb Bnanersn

CoBpeMeHHbIMHU

[TpoBOAMTbL pacueTsbl cxem
CpencTBamy

MaremaTryeckue METOIbI W YCTPOMCTB pa3iMuyHOro
aBTOMaTH3aUNK 1
O6paboTku 3KCrEepUMEHTaNbY (YHKUMOHANBLHOTO
CoaepixaHue 3TanoB NPOEKTUPOBAHHS H
TAHHbIX Ha3HaueHHs
06paboTkn
3KCMEPUMEHTATbHbBIX
JaHHbIX.

e JlabopaTopHble

aboThl;

e Jlekuwuu; P

. e  Beinonuenue

Buabi 3ausaruii e JlpakTuuyeCKHe 3aHSTHS JlaboparopHble paboThi;
JOMAaLLHEro 3afaHus;

e CamocrosTebHas
paboTa CTyaeHTOB

e  KoHTponbHas paboTa; e JlaGopatopHas pabora; Ok3ameH
Ucnonb3yemeble cpeacrra e MHauBuoyanbHoe e  Koncnekr
OLLEHHBAHHSI 3anaHue; CaMOCTOATENbHOM
e  3auer paboTsl

OBiume xapakTepuCTHKK NokasaTeel U KpUTEPHEB OLEHMBAHWS KOMMETEHLMM HA BCEX STanax npuBeneHsl B Tabiauue 6.
Tabdnuua 6 — O6wne xapaKTepUCTHKH MoKa3aTeeil u KpUTepHEB OLUEHHUBAHHUS KOMIETEHLHUH 110
3Tanam

[MokaszaTenn u KpuTepHH 3HaTb Ymernb Bnaners
Obnanaer GpakTuueckumu u OGnanaer nnanasoHom K 6
- TEOPETHUHECKUMU 3HAHUAMMU NPaKTUYECKUX YMEHUIA OETPUIHPYET pAdoTy,
OTanyuHo (BblcoKMii o ’ NPOBOAUT OLEHKY
N B Npenenax u3yvaemoit TpeOyeMbIX [Usl PA3BMTHSA ’
yp 6 . COBEPLIEHCTBYET
00J71aCTH C MOHWUMAHUEM TBOPYECKWX PELUEHHH, o =
rPaHMLL MPUMEHHUMOCTH abcTparupoBaHus npodaem AleHcTBIA padoTLL
Beper
TBET!
3 i Obnanaer ananazoHom N CTBEHHOCT® 3a
HaeT (ba}\Tbl, APHUHLMIIBI, npaKt - 3aBEpLICHHE 3a0ay B
] o 4 >
Xopouwo (6a30Bblii MPOLECChI, 0OLLIME MOHATHS B p6 eCinx ymenun, MCCJIENOBAHUH
o TpeOYEMBIX ANS PELUEHUS ’
YPOBeHb) npenenax uydyaemoi PeEy A7 peLLicH npucnocabnuBaeT coe

ONpENENeHHbIX Npobiem B

obnactu
obnactu MccneaoBaHus

NOBEAEHUE K
obcTosTeNLCTBAM B
pelueHuu npobaem
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YnoBaeTBOPHTENBHO

O6nanaeT 0a30BbIMHU

Obnazaet OCHOBHBIMM
YMEHUAMH, TPEOYEMbIMH 1115

Pa6otaer npu npsmom

7 HabMI0AEHNH
(moporoBblii YpoBeHb) O0LLUMMH 3HAHUAMU BIMOMHEHKS IPOCTHIX 3724
DopmynupoBKa nokasateneil 1 KpMTepPHEB OUEHUBAHUA NaHHOM KOMMETEHUNK NpUBEAeHA B Tabauue 7.
Ta6auua 7 — INoxaszarenu u KPDHTEPHH OUCHUBAHHUSI KOMIIETEHLUHH Ha 3Tanax
[MokasaTenn n kpuTepHn 3HaThb Ymetnb Bnapers
aHaNM3MPYET CBSI3U
YHBIMH
MEXAY pas3jan erosaben
MEHTaMu
onenen PYKOBOIMTb
3NIEKTPOHHBIX PUBOpOB
cBOOOIHO MPUMEHSET MEXIMCLHMIINHAPH

OTanyHoO (BBICOKMI
YPOBEHb)

U CXEM
MPENCTaBiIsET
OCHOBHbBIE MPUEMbI
06paboTky u
NpeNCTaBNEH s
IKCNEPUMEHTANIbHbBIX
JaHHbIX.
000CHOBbIBAET BLIGOP
meTona 06paboTku
3KCNEPHUMEHTAJIbHbIX
JaHHbIX

METO/b! PELUEHMUs 3a8ay B
HE3HAKOMbBIX CUTYaLMsIX;
YMEET MaTeMaTHUECKH
BbIPAXKaTh, U
apryMeHTHpPOBaHO
NOKa3bIBaThb BbIGOD
CrocoboB pacueTa

Ol KOMaHIOM;
cB0OOOMHO BafeeT
pasHbIMU
CpencTBaMu
aBTOMAaTH3aLUK
06paboTku u
NpeacTaBieHHs
3KCNEPUMEHTAITbH
bIX AHHbIX

Xopouwo (6a30Bbli
YPOBEHb)

MMEET MpenCTaBlIeHK e
00 OCHOBHbIX MOHATHAX
M 3aKOHax

JJIEKTPOHHUKU U
HaHOEKTPOHUKH
UMEET NpEACTaBIEHUE
00 OCHOBHbIX
(U3UUECKHX OTAHUMAX
B MPUHUMNAX NEHCTBUS
YCTPOHCTB pasjivyHOro
(yHKUHOHANBLHOTO
Ha3HaueHMs

NPUMEHAET PazfuUHbIe
METOAb! pacyeTa u
MPOEKTHPOBAHMS
3JIEKTPOHHBIX NPUGOPOB;
YMEET KOPPEKTHO
BbIp@XaTh U
apryMEHTHPOBAHHO
0B0CHOBbLIBATH CBO}
BbIOOP

° KPpHMTHYECKH

OCMbIC/IMBAET
NOJy4eHHblE
3HaHUS;

L] KOMTETEHTEH B

pPas3inyHbIX
cutyaumsax (padbora
B

MEXOUCUMMIH HapH
0i KOMaHze);

YN0BAETBOPHTENBHO
(noporosslii yposens)

LNaeT onpeneneHus
OCHOBHbIX MOHATHH
3NEKTPOHUKH U
HaHO3IEKTPOHUKH;
HMEET camble 0buIue
NpeACTaBleHNE O
METOAKMKAX MPOBEAEHUS
3KCMEPHUMEHTANIbHbIX
WccnenoBaHmui

ymeeT paboTars co
CrpaBO4HOM NIUTEPATYPOIi;
MCMONb3YET NpUbopsl,
yKa3aHHbIE B OMUCAHUH
J1abopaTopHoii paboTsl;
YMEET NpeacTaBasiTh
PE3yAbTaThl CBOEH paboTh

L4 BjlageeT

TEPMHUHOJIOTrHEH
NpenMeTHOH
061aCTH 3HAHMUS;
criocobeH
NpencTaBuTh
NOJIy4YeHHbIEe
3KCNEpUMEHTaNIbH
bl€ NaHHbIE.

3. THITIOBLIE KOHTPOJIbHBIE 3AJAHUS

Hns peanusaunu BelwenepeyrncneH HbIX 3a1ay 00y4eHHst HCMOoMb3
~ THMOBbIE KOHTPObHbIE 3aNaHMS WM MHblE MaTepHabl,
X8pakTepu3yOWMX 3Tansl (OPMHUPOBAHHA KOMMETEHLHH B npouec
KOHTPOJIbHbIE PabOThbI, MHAMBHAYANbHbIE 3a0aHMs, N
3.1 KoutposbHble paGoTsi

I. Smucens 3exTpoHOB M3 TBepLOro Tena.

2. Pacuet napameTpos SNEKTPOHHO-NTY4EBbIX NPHOOPOB.
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YIOTCA ClIEAyrOLI1E MaTepHalbl:
HeoOXONMMbIE 1 OLEHKH 3HaHWH, YMEHHH, HaBBLIKOB
CE OCBOEHHsS 00pa3zoBaTenbHOM nporpamMmsbl, B COCTaBe:
PaKTHHECKWE 3a0aHHA, CAaMOCTOATENbHAA PaboTa, 3K3aMeH.




3.2 UnauBuayasdbHble 3a0aHUs
|. PacueTr napamMeTpoB TEPMO3MUCCHOHHOTO KaTOza.
2. Pacuer napamMeTpoB pOTOINEKTPOHHOrO KATOLA.

3.3 Tembl 4151 CAMOCTOSTENLHOMH paGoThbl
1. Hcnonb3oBaHue 31eKTPOHHBIX NOTOKOB B NpUGOPax BaKyyMHOI 3NEKTPOHHKHU
2. VnpasneHue 3MeKTPOHHbBIMM NOTOKAMH
3. Hownwu3oBaHHbIii ra3 u nnasma

3.4 IK3ameH

1. TepMO3neKTPOHHAS IMUCCHSL.
2. Cnoco6bl ycunenus sipkocti 8 DOT1.
3. BausHue BHELHErO 3NEKTPUYECKOrO MO HA TEPMO3NEKTPOHHYIO IMUCCHIO.
4. BakyymHbli pOTO3NEMEHT.

5. POTO3NEKTPOHHAS IMUCCHA.

6. MoHHbIi poTO37EMEHT.

7. BropuuHas amuccus.

8. MnaukaTopHas naHenb MOCTOSHHOIO TOKA.

9. YCTPOHCTBO M NPUHUKI ASHCTBUS MHKPOKAHANBHbBIX MIACTHH.

10. TMapameTpbl TepMOKaTOLOB.

1. YcrpolictBo 1 npuHumn aefictaus OV Ha IMCKPETHBIX OUHOIAX.
[2. MHAMKaTOPHbBIA THPATPOH.

13. YerpoiicTo 1 npunumn neficteus OIY Ha pacnpeneseHHoOM AMHOZE.
14. 3akoH crenenn «3/2» B OMOAHO! cHcTeMe.

15. dotokaronsi.

16. Tunbl TepMOKaTONOB.

17. DneKTPOHHO-0NTHUECK U npeobpasoBaTelib.

18. PannonokaunonHas (nHaukatopHas) DJIT.

19. YMHOxuTenbHas ccTema DDV,
20. TupaTpoH TNeoLWero paspsaaa ¢ TOKOBbIM yNpaBAEHUEM.

21 KaTonHas kamepa @Y
22. THpaTpOH T/EIOLWEr0 pas3psiaa ¢ MOTeHLHATbHbIM YNpPaBJIEHUEM.
23. Ocumnnorpaduueckas Tpy6ka.

24. IneKTPOHHO-ONTHYECK i npeobpazoBaTens.
25. LiBeTHO# KuHeckonn.

26. 'a30paspsiiHas HHAMKATOPHAS MAHENb NOCTOSHHORO TOKa.
27. DnekTpoHHbIit GoTOINEMENT.
28. T'a3opa3psnHas NaHesb MOCTOAHHOrO TOKa ¢ CaMOCKaHMPOBaHHEM.
29. MHorokackanHbie (bOTO3NEKTPOHHBIE YMHOXHTENN ( BAX u napamerpsl )
30. 3anomuHarowas ocunnnorpagpuueckas Tpybka.
. CynepopTukoH.
. Bunnkon.
. [apameTpsl 3kpana.
- PenTrenoBckmii anekTpoHHO-0nTHYECKHH npeobpa3oBaress.

34. OTknoHsitowme cructemsl B JIT.
35. Ta3oBbIii paspan.
36. Tnetownit paspan.

37. ®okycupytoume cuctembl 8 DJIT.
38. InuHa cBoBOAHOIO npobera, ceyeHue B3aUMONEHCTBHS.

39. [noTHocTs 3HEPreTHUECKMX YPOBHEH, NOTEHUNAbHBIH Gapbep.

L) L) L W
oo —

(%)

4. METOAMYECKUE MATEPHAJIBI

HAns obecneuenns npouecca oGyuenus n PELUICHNA 33124 OOYYEHNS MCTIONB3YIOTCA CEYIOLIMe MaTepuasl:

4.1 OcHOBHas JuTepaTypa

1 Akcenos A.M., 3106una A.®., Okc E.M. BakyymHas u nnasmennas 3MEKTpOHHKA. YuebHoe nocobue.

TYCYP, 2007 - 164 c. Ox3 - 101.
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2 Cywkos A.[l. BakyymHas anextpoHnka. Ou3nKO-TEXHUHECKUE OCHOBBI : yueGHOe nocobue anq Bysos - CI16. : Jlan
2004. - 462 c. k3 - 37

3 AkceHos A.U., 3n06una A.®., Oxkc E.M. BakyyMHas ¥ rnna3sMeHHas 3neKTpoHuka. YuebHoe mocobue. — Tomci
TYCVYP,2013. - 128 c. TlpenpunT. http://edu.tusur.ru /training/publications/3456

4.2 lononHHTeJbHas JIHTEpaTypa

1 Oxc E.M. VICTOUHUKM 37EKTPOHOB C MIa3MEHHbIM KAaTOIOM: (DH3HKa, TEXHMKA, PUMEHEHHS : MOHOrpadusa ; Tomcky
rOCYNapCTBEHHbIH YHUBEPCUTET CUCTEM YNPABNEHHMA U PANHOINEKTPOHHKH. - Tomck : M31aTeNbCTBO HAayYHO-TEXHUUECKO
autepatypsl, 2005. - 212 ¢..

k3 - 5.
2 Oxc E.M. OcHoBbl (u3ukm HHU3KOTeMMnepaTypHoOH nnasmel. Metoanueckoe nocobue. — Tomck: TYCVYP, 1997. - 87 «
Ok3 - 26.
3 Cobones B.JI. ®uznueckne OCHOBbI JNEKTPOHHOMU TeXHuku: YuebHuk ans BY3os.- M.: Bricwas wkona, 1979. — 44
c. : 2K3 - 42
4 ®punpuxos C.A., MosHux C.H. ®U3MUECKIE OCHOBBI 3JIEKTPOHHON TEXHMKH: YuebHuk ans BY3o0
~-M.: Beicwas wkona, 1982. — 608 c. Ok3 - 18.
S Uapes B.M. Pacuer u KOHCTPYMPOBAHHME INIEKTPOHHBIX NaM ; yuebHoe nocobue . - 3-€ u3L., MCrp. ¥ OO,
M. : DHeprus, 1967. - 670 ¢ 2x3-40

4.3 lNepeuens meToanyeckux yxasauuii (YMIT) no NpPOBEAEHHI0 KOHKPETHBIX BUAOB Y4eOHbIX 3aHATHI

I. AxceHoB A.W. M3mepeHHe KOHTAKTHOM Pa3sHOCTH MOTEHUMANOB. MeTomHuECKHe yka3aHus k nabopatopHoii padore -
Tomck: TYCYP, 2013. — 19 c. TpenpuHr. http://edu.tusur.ru/training/publications/3452

2. AkceHoB A.M. HccnenoBaHie TepMO3EKTPOHHOM 3MHUCCHH. MeTomuueckue ykasaHus k nabopaTopHoi pabore -
Tomck: TYCVYP, 2013. — 21 c. TpenpuHr. http://edu.tusur.ru/training/publications/3453

3. AkceHos A.H. Mccnenosanue BropuuHoit 3JIEKTPOHHOM IMUCCHH. MeToanueCKUe yKasaHus K 1aGopaTopHoi paBoTe -
Tomck: TYCYP, 2013.— 11 c. [penpunr. http://edu.tusur.ru/training/publications/3454

4. Axceros A.W. lposepka 3akoHa NomoGHs paspsioB (3akoH [lawewna). MeTonnyeckue ykasaHus K J1abopaTopHoi
pabote — Tomck: TYCYP, 2013. - 15 c. Tpenpunr. http://edu.tusur.ru/training/publications/3455

5. AxceHoB A.M. BakyymHas u nnasMeHHas 37eKTPOHMKA: METOLMYECKHE YKa3aHus K NMPakTUYECKUM 3aHATHAM TOMCK
TYCYP,2013. - 38 c. IlpenpuHr. http://edu.tusur.ru/training/publications/3450

6. AxceHoB A.M. BakyymHas u nnasmenuas SJIEKTPOHHKA: METOAKMYECKHE YKa3aHWA 10 CaMOCTOATENbHOM pabore
MeTonnueckne yKasaHus MO CAMOCTOSTENbHOM pabore — Tomck: TYCVP, 2013. — 15 c. [Mpenpuut
http://edu.tusur.ru/training/publications/3451
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