MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OnTo03/1eKTPOHHBIE TPHOOPHI M YCTPOHCTBA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 14 14 4acoB
3 JlabopartopHbie paboThbI 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 50 50 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 58 58 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 8 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 58  or« 8 » 2 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOoCcTH) 11.03.04 OneKTpoHWKA M HAHOA3MEKTPOHMKa, yTBepxkAeHHoro 12 maprta 2015 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

nipodeccop kad. 1 HaebizioB B. H.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

nipoeccop TYCYP, kadeapa 311 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto M3ydeHHs1 AUCLUTUIMHBI SIBJISIETCS TIPUOOpeTeHHe CTyAeHTaM{ 3HaHWM 10 (u3nyecKuM
OCHOBaM (DYHKLIMOHUPOBaHUsSI MPUOOPOB U YCTPOWCTB K/IACCHUECKOW OINTO3IEKTPOHUKH, OMNTHYeCKOU
MUKPO- Y HAaHO3/IeKTPOHUKH, 006 UX OCHOBHBIX TlapaMeTpaxX M XapaKTepHUCTHUKAX, YCIOBUSIX MPUMeHeHUs,
a TakXke MPUOOpeTeHHWe HaBBLIKOB DeIeHHs THUIOBBIX 3a/jau T0 pacueTy TapaMeTpPOB Tepeurc/IeHHbBIX
NpUOOPOB Y YCTPOMCTB B MPUMEHEHHH K HayUHbIX U MPUK/IaJHBIM UCC/IeJOBAHUSAM U pa3paboTKaM.

1.2. 3agauy JUCIMIITAHBI

— 3ajauv AUCLIUILIMHBI 3aK/IF0YAI0TCS B CJIYIOLIEM:

— - U3yueHue CTy[eHTaMM 3HaHul 0 GU3NUYeCKUX TMpoLeccax, MPOUCXOASALUX B TBEPJOTebHbIX
KBAaHTOBBIX CHUCTeMax B yCJIOBUSX HapylleHUs TepMOJWHAMUUeCKOrO paBHOBECHUS], MOTYTPOBOJHUKOBOM
MaTepuasie U CTPyKTypaxX Ha ero OCHOBe, B TOM UMCJ/ie HAHOPa3MepHBIX;

— - UW3yuyeHWe TIPUHIUIIOB pabOThl COBPEMEHHBIX MPHOOPOB M YCTPOKHCTB K/aCCUUeCKOH
OTITO/IEKTPOHUKH, OTTO- ¥ HAaHO3JIEKTPOHUKH TI0 TeHepaljiH, TIpHeMy U Mpeo0pa30BaHUIO ONTHYECKOTO
W31y YeHus;

— - U3yueHHe U OCBOEHHe CTyJeHTaMu COBPEMEHHBbIX MeTOAOB OIKWCAaHUsI W aHa/iu3a
3/IeKTPOHHBIX Y ONTHYECKUX MPOLIeCCOB B MOMYTPOBOJHUKOBLIX TeTepOCTPYKTYpaXx;

— - OCBOEHHMe CTylAeHTaMHU TIO[XO/IOB K pelleHHI0 TUIOBBIX 3aJau I0 pacyeTy IapaMeTpOB
NIPUOOPOB U YCTPOMCTB ONTO3T€KTPOHUKH.

2. Mecto aucuuninsbl B crpykrype OITOIT
HucturmiHa «OnTo371eKTpOHHBIe TIPUOOpE! U ycrpoiictBa» (B1.B./]B.14.2) otHocuTCs K 610Ky 1
(BapuaTvBHasi 4acCTh).
[pepuiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUsS, SIB/SIOTCA
c/leflyrole NUCLIMIIMHBL: KBaHTOBass MexaHMKa, Marematvka, Marepuasibl 3/1€eKTPOHHOM TeXHUKH,
TBeppoTenbHas 371eKTPOHMKA, PU3MKa KOHIeHCUPOBAHHOIO COCTOSTHUSL.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUITTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLMX KOMIeTeHLWHI:

— TIK-2 crocoOHOCThIO apryMeHTHPOBAaHHO BbIOMpAaTh U pealv30BbIBaTh HA TPAKTHKE
3¢ PeKTUBHYI0 METOAMKY SKCTIepUMEHTAaTbHOTO MCC/Ie/[OBAHKMS ITApDAMETPOB U XapaKTePUCTHK MPUOOPOB,
CXeM, YCTPOMCTB U YCTAHOBOK 3/IeKTPOHUKKM W HAHO3/EeKTPOHUKUA Pa3IMYHOr0 (YHKIIMOHATBHOTO
Ha3HaueHHusl;

— TIK-5 roToBHOCTBIO BBITIONHATH PacyeT W MPOEKTHUPOBAHKE 37IeKTPOHHBIX MPUOOPOB, CXeM U
YCTPOMCTB pa3MUHOTO (PYHKIMOHA/JLHOTO Ha3HAueHWs B COOTBETCTBUM C TeXHUUYECKHWM 3aJlaHUueM C
WICTI0/Tb30BaHUEM CPeJICTB aBTOMaTHU3al|uU NMPOEeKTUPOBAHMS;

B pe3synbraTe usyueHus JUCLIATIIMHBI CTYIeHT J0/DKeH:

— 3HarTh - U3UUeCKoe CoJiep)KaHre SHepPreTUUeckoro CrieKTpa KBaHTOBBIX CUCTEM U CTPYKTYP,
OCHOBHbIe TlapaMeTphl, OIKCHIBAIOIIIME COCTOSIHUE 3TUX CHUCTEM U CTPYKTYp, a Takxke (Qu3nueckue
TIPOL[eCChI, TPUBOJSAIIME KaK K HEPABHOBECHOMY WX COCTOSIHUIO, TaK M TPOLIECChl, HarpaBieHHble Ha
JOCT)KEHUEM PpaBHOBECHOTO COCTOSTHUS; - THUIIbI, apXUTEKTypy W (QuU3nWUecKue MPUHIUIBI PabOThI
OTITO/IEKTPOHHBIX TIOYTIPOBOAHUKOBBIX TIPUOOPOB U YCTPOMCTB /Il PETHUCTPAL[UM  ONTHYECKOTO
W3/TyUeHHusl, ero TeHepalii W TipeoOpa30BaHUS Ha OCHOBE MOHOKPUCTA/NTAUECKUX MaTepUaaioB U
CJIOUCTBIX TeTEPOCTPYKTYP;

— yMeTb - TpeABU/eTh BO3MOXXHOCTH W3MEHEeHUsI S7IeKTPUYeCKUX U ONTUUeCKUX CBOWCTB
OMTO3/IEKTPOHHBIX CTPYKTYp 3a CUeT BBeJeHHWs B WX apXUTEKTYpy [OMOJHUTEeIbHbIX MHUKPO-WIU
HAHO3JIEMEHTOB, U3MEHEHHs TOTIOJIOTUH, TeOMeTPUN W/ PEKUMOB PabOThI; - PAaCCUHUTHIBaTb OCHOBHBIE
riapamMeTphbl U XapaKTepUCTUKN UCTOYHUKOB HEKOTEDEHTHOTO Y KOTePEeHTHOTO U3/TyUeHusl, U3rOTOB/IeHHBIX
13 TBepJOTe/bHbIX MaTeprasoB, a Takke (OTOJETEeKTOPOB, U [iefaTh BbIBOJA O NMPUMEHUMOCTH UX [
pellleHus WH)XeHepHO-TeXHUUeCKOW 3a/lauM; OLIeHWBAThb TPUTOAHOCTb Marepuasna [AJisi WU3rOTOBIeHUs
3¢ GeKTUBHBIX CBETOJUO/OB, JIa3€POB U JPYTHUX MTPUOOPOB U YCTPOUCTB OINTO3/€KTPOHUKHY;

—  BJIafeTh - CTIOCOOHOCTBIO K 0000IIeHHI0, aHA/TM3y U BOCIPUSATUI0 MHPOPMALIMH, IOCTaHOBKE
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e/ W BBIOOPY TMyTell ee [OCTYD)KEHWs TIPU peIleHWd 3afad Co37aHus TMPUOOPOB U yCTPOMCTB
ONTOIEKTPOHUKY; - (PU3NUECKUM M MaTeMaTUUeCKUM arlapatoM COBPEMEHHOW ONTHYeCKOU
HAHO3/IEKTPOHUKY, ee OCHOBHBIMH TE€XHOJIOTHYeCKUMH MeTO/JaMU M3rOTOBJIEHHS] IPUOOPOB U yCTPOMCTB;
- HaBbIKaMH T10 OpPraHy3al{iy U MPOBeIeHNI0 SKCIIepUMeHTa/IbHbIX UCC/Ie[0BaH1i TPUOOPOB U yCTPOMCTB
OITO3/IEKTPOHUKY; - HAaBbIKAMU M MeTOZJaMH{ IIPOEKTHPOBAHUS M KOMIIBIOTEPHOIO MOZeIUpOBaHUS
npubOPOB U YCTPONCTB OITO3/IEKTPOHUKHN B MUKPO- UM HAHO3/IEKTPOHHOM HCITOJTHEHUH.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisieT 4.0 3aueTHbIX eJUHMIIBI U TIpeJCTaB/ieHa B
Tabmune 4.1.
Tabsmura 4.1 — TpyA0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl
8 cemecTp
AynutopHblie 3aHSTHS (BCEro) 50 50
Jlekiun 20 20
ITpakTryeckure 3aHITHS 14 14
JlabopartopHbie paboThI 16 16
W3 HUX B UHTepaKTUBHOU (opme 30 30
CamocrosiTenbHasi pabota (Bcero) 58 58
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 12 12
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 8 8
[ToaroToBka K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 38 38
Bcero (6e3 3k3ameHa) 108 108
IToaroroBka u ciaua 5K3amMeHa 36 36
OO111ast TPYJ0EMKOCTh U 144 144
3aueTHble EqvHULIBI 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUNIMHBI U BU/bI 3aHATUHMN
Pa3zesnbl AUCLUTIMHBI U BU/IBI 3aHSITUM TIpYUBeZeHbI B Tabnmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN

. . @
A o
= 5 t}
= S o
T @ - ) S =
4] m )
o o = o & =
~ < U = =
s g % T = =
¥
Has3BaHus pas/ie/ioB JUCLUITAHbI = £ = = 2 3 & &
= 3 2 = | 80 = E
K © o) o o 2 =
= (= & m e 9
< o 9 e SIS
I, =} )
3G
)
8 cemecTtp
1 ®dyHaaMeHTabHbIE 3/IEKTPUUYECKUE U 4 2 4 11 21 |TIK-2, T[IK-5
ONTHYeCKHe CBOMCTBA MaTepuasoB
ONTO3/1eKTPOHUKH.
2 'eHepaTopbl KOT€PEHTHOTO 4 3 0 10 17 |IIK-2, TIK-5
ONTUYECKOTO M3/Ty4eHHs] Ha OCHOBE
HePaBHOBECHBIX KBAHTOBBIX CUCTEM.
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3 VICTOYHHKN HEKOTEPEHTHOTO 4 3 4 11 22 |TIK-2, TIK-5
ONTHUYECKOTO MU3/TyYeHHs] Ha OCHOBe
TIOTYTIPOBOJHUKOBBIX TPUOOPOB U
reTepoCTPYKTYP.
4 ®OTONPHUEMHUKM ONTHYECKOTO 4 4 4 14 26 |TIK-2, T[IK-5
W3J/Iy4yeHusl Ha OCHOBe
TIOTyTIPOBOJHUKOBBIX ITPUOOPOB U
reTepoCTPYKTYP.
5 Mopynstopsl U fiedieKTopbl 4 2 4 12 22 |IIK-2, [IK-5
ONTHUYECKOTO U3/TyUeHHsI Ha OCHOBE
TBePZbIX U )KUJKUX KPUCTAJITIOB.
Wtoro 3a cemectp 20 14 16 58 108
Ntoro 20 14 16 58 108
5.2. Coaep)kaHue pa3/je/ioB AUCHUILUIAHBI (M0 JIeKLUSAM)
CopeprkaHue pa3/iesioB JUCLUIIIVH (T10 JIeKLMSIM) TIpUBeieHo B Tabsurie 5.2.
Tabmuiia 5.2 - CopepykaHue pa3zieioB AUCLUTUIMH (TI0 JIEKI[USIM)
2l =
g : 3
HaspaHust pagienion CopeprkaHyve pa3zenoB JUCLUIIMHEI 110 : - 5 %
JIEKLISIM g g g
S 2
- e =
8 cemecTtp
1 dyHpameHTabHBIE /IeKTPUYECKUe | DHepreTUueCKU U JOJTMHHBIN CTIeKTP 4 [TK-2, ITK-
Y ONTHUUYEeCKHe CBOMCTBAa MaTepuasioB | TBepJOro Tesa. MexaHHU3MbI 5
OITO3J/IEKTPOHUKH. 3JIeKTPOIIPOBOHOCTH B KPUCTAJIIAaX U
crioco6bl yrpasiieHust er0. TeH30pHBIN U
CKaJISIpHBIN criocoOwl onvcanus. [TageHve
CBeTa Ha rpaHuLly pasjena: Ko3hduiireHT
OTpakeHus1, KO3 PULIMEHT I0JIsipU3aLivy,
M0JTHOe BHYTPeHHee oTpakeHue. JddekT
[\By/TyuernpesoM/IeHYsI B aHU30TPIIOHbIX
cpefiax U ero ciefcTeyst. Judpakiys
Bynbga — Bparra. PaccesiHue cBeTta 110
Komritony, mo PamaHy, cTOKCOBCKOe U
aHTUCTOKCOBCKOE paccesiHue.
OtpaxkeHue, NpejioM/IeHUe U pepakLus
CBeTa. YIpaBJ/ieHre ONTUYeCKUMHU
CBOMCTBaMU Cpe/ibl.
Ntoro
2 I'eHepaTopbl KOT€PeHTHOI'O [TapameTpsl U3/Ty4aroLuX Cpef,. [1K-2, ITK-
ONTHUYECKOTO U3/TyUeHUs] HA OCHOBEe | YTIpaB/ieHHe BpeMEeHeM U3/1ydaTelbHON 5
HepaBHOBECHBIX KBAHTOBBIX CUCTEM. | PEKOMOMHAIIMY B ITPOBO/S-II{UX Cpejax.
[IpyHLMI TOCTPOEHUS ONITUYEHCKOTO
reHeparopa. CrioHTaHHOe U
BBIHY)K/IEHHOE U3/TyYeHHe aToMa,
k03¢ duLeHTsl DMiHIITelHA. [IumnobHas
Mo/iefb U3/1ydeHust aToma. MexaHu3Mbl
YIIVMPEeHUs CIIeKTpa U3/Ty4YeHUs!.
Bo36y>xieHrie KBaHTOBOW CUCTeMbI
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HaKaukoM, cxeMbl Hakauku. OnThueckre
Pe30HaTOPbI: MPUHLIUI paboThl,
rapameTphl, CIIEKTDP YacCTOT U ero
ymrpeHve. CBOMCTBA IJIOCKOTO
pe3oHaropa. Mojsl pe3oHaropa ®abpu —
[Tepo u ux cBoictsa. [1naHapHbIi
[IM3/1eKTpUUeCKuil BOTHOBO/. Jla3epsl Ha
KBaHTOBBIX sIMaX U KBAHTOBBIX TOUKaXx.
O030p KBaHTOBBIX IMPHUOOPOB
OTTHYeCKOTO hara3oHa

HToro

3 McTouHuKuU HEKOTepeHTHOI'0O
OIITU4YECKOI'0O U3/TyuYeHHs Ha OCHOBe
MMOJIyITPOBOAHHWKOBBIX HpI/I60p0B nu

reTepoCTPYyKTYpP.

KoHcTpykims u napameTpsl
TI0JIyIIPOBOAHUKOBOIO CBETOAUO/A.
[IpyHLMIIBI OBBILLIEHYS] [TapaMeTPOB
CBETOZAMO/IOB 3a CYeT KBAHTOBBIX SIM U
cBepxpeleTok. CrieKTp U3/1y4yeHus U
JiyarpaMmma HaripaB/JIeHHOCTH CBeTOZMO/a
Ha reTepoCTpyKTypax. bparroesckue
OTpakaTeJy, CJION pacTeKaHus,
OrpaHUYMBAIOLLIE CJIOU.
Mukpope30HaTop B cBeToAuOoax. Tursl,
rapameTpbl U KOHCTPYKLIMM CBETOAUO0B
C KBaHTOBBIMU SIMAMH U
CBepXpeLleTKaMH.

Htoro

TK-2, TTK-

4 ®OTOTIPUEMHUKUA OTNITUYECKOTO
W3/Ty4YeHUs1 Ha OCHOBe
TIOTYTIPOBOJHUKOBBIX ITPUOOPOB 1
reTepoCTPYKTYP.

®oTOpe3nCTHUBHBIN U

¢ oToBO/IBTaNYECKUI TPUHLIUTIBI
perucTpaLyy ONTHYeCKOro U3/TyUYeHusl.
[MousTHE POTOMPOBOAUMOCTH, €e
MeXaHH3Mbl U TTapamMeTphbl.
doToBobTanuecKre 3PQeKThl B
NoMynpoBogHMKaX. Turbl GoTo3/c,
MeXaHU3MbI UX (POPMHPOBaHUS U
OCHOBHbIe TIapaMeTpkrl. baprepHast
¢dorosxc. PoTofie-TeKTOPbI Ha KBAHTOBBIX
siMax U CBepxpelleTKax. JlaBUHHbIe
¢doToZieTeKTOPbI Ha CBepXpeLeTKax.
[Tapa-MeTphl 1 KOHCTPYKLIMH
¢$oTOZIeTeKTOPOB Pa3/IMYHbIX TUIIOB U
Ha3HaueHuH. lIlymMoBbIe cBOMCTBa
TIOTYTIPOBOJHUKOBBIX (DOTO/I€TEKTOPOB.

HToro

[1K-2, ITK-

5 Mogynsitopsl U iepyieKTopbl
ONTUYECKOTO M3/Ty4eHHs] Ha OCHOBE
TBEP/bIX U XXUAKUX KPUCTA/IJIOB.

OnTtryeckasi akKTUBHOCTb KPUCTAsIJIOB U
yTipaB/ieHHe €0 C TIOMOILbI0
3/IeEKTPUY€eCKOTO TIOJIS.
OneKTpoonTHueckuii 3PQPeKT u
¢doTOyTIpyrocTh B KpUCTAJIIaX.
OnTuueckue 3¢h(eKTbl B KBAHTOBBIX
TouKax. KBaHTOBO-pa3mepHbIii 3¢ deKT
[IITapka. MofysaTOps! Ha OCHOBE
3/1IeKTPOONTUUE CKUX 3 deKToB. Moayns-
TOPbI Ha KBAaHTOBBIX siMax. JKuzkue

TK-2, TTK-
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KpUCTaJbl, X cBOMcTBa. [IpumMeHeHUe
JKAJKUX KPUCTAJI/IOB [1J11 MOAYJISILIAA
CBeTa U ero OTK/IOHEeHUSsI.

HToro 4

Wtoro 3a cemecTp 20

5.3. Pa3pgensl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMH (Mpe/bIAyLMH)
U o0ecreunBaeMbIMH (MOC/TEYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLITTMHAMM TIPe/ICTaB/eHbl B Tabuile 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

Ne pa3zesioB AaHHOW JUCLUTITUHBI, /151 KOTOPBIX
Heo0XoIMMO n3yueHre 00eCTieurBaroUuX U

HavmeHOBaHMe MCLMITMH obecreurBaeMbIX JUCLIATIIMH
1 2 3 4 5
[IpeniecTByroLIKE JUCLUATITUHBI

1 KBaHTOBast MexaHUKa + +
2 MaremaTHKa + + + + +
3 Marepuaribl 3/1eKTPOHHOU TEXHUKHU + +
4 TepAoTenbHas 3JIeKTPOHUKA + + + + +
5 ®usrkKa KOHAEHCUPOBAHHOIO COCTOSHUS + +

5.4. CoOTBeTCTBHE KOMIIETEeHI{HH, (HOPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TP W3yUeHWU JUCLIATIIMHBI, U BUJOB 3aHATHN
Tipe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5.4 — CooTBeTCTBHe KOMIIETEHIIMA W BUOB 3aHATWH, (OPMHUDYEMbBIX TIPU U3yUeHUH
VCLIUTUTUHBI
Bupp! 3aHaTHM
x = 2
= = o
~ =) o O
& o
= T o o
T - oA e 3
& S| o = T ®opMbI KOHTPOJIS
5 =g = e 0 p p
= 2 N jas) =
= g o <) £
S = 5 = &=
N4 = @ S
E =9 &
% S) 3
= O S}
5 : :
O
I1K-2 + + + + Ok3aMeH, OTueT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX,
Pedepar
IIK-5 + + + + Ok3aMeH, OTuert 110
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX,
Pecdepar

6. InTepakTHBHBbIE MeTOABI K ()OPMbI OPraHU3aIUH 00yUeHHA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX IPUBEJEHbI B
Tabmumie 6.1
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Tabmuia 6.1 — TexHO/MOrMM UHTEPAKTUBHOTO 00yUeHHs PY Pa3HBIX (opMax 3aHATHNA B Uacax

WHTepakT
VHTepakTyBHbBIE NHTepakTrBHbBIE
MeTtonpbl VBHBbIE Bcero
TIpaKTHUecKue 3aHsATUsI | JlabopaTopHbIe 3aHSATHS
JIeKLIUU
8 cemecTp
Pabora B KoMaH e 10 10 10 30
I'T-meToBI
Perienue cuTyalMOHHBIX
3a/a4
Wroro 3a cemecTp: 10 10 10 30
Ntoro 10 10 10 30
7. JIabopaTopHbIe padoThI
HanmeHoBaHue 1abopaTopHbIX paboT rpuBefeHo B Tabnuiie 7.1.
Tabsura 7. 1 — HaumeHoBaHHe 1ab00paTOPHBIX paboT
v L =
B L =
3 = =
g T
5) E = =
Ha3Banus paszesos HaumeHoBaHue 1abopaTopHbIX paboT g S
=
S
= 53
- e ~
8 cemecTtp
1 dyHpaMmeHTabHBIE 71eKTpUYecKue |- OrnpeseneHye HIMPHHBI 3apeleHHON 4 [TK-2, TTK-
Y ONTUYeCKHe CBOKMCTBA MaTePUA/IOB | 30HbI MOMYTIPOBOJHHUKA METOOM 5
OITO3/IeKTPOHUKH. TeMIlepaTypHOro CKaHUPOBaHUS
(s1aboparopHasi yCcTaHOBKA).
Ntoro
3 VICTOYHMKY HEKOTepEeHTHOT 0 UccnenoBanue CBOWMCTB p-n nepexosia B [TK-2, TIK-
OTITUYeCKOTO U3/TyUeHUs] HA OCHOBe | TTpUOOopax OITO3/IeKTPOHUKH 5
TIOTyTIPOBOJHUKOBBIX MPUOOPOB U (KOMIIBIOTEPHOE MOZe/IMpOBaHue)
reTepoCTPyKTYyp. Vtoro
4 ®OoTONpPHUEeMHUKY ONTUYECKOrO - CBoiicTBa ¥ apaMeTpbl [TK-2, TTK-
W3/ly4eHUs1 Ha OCHOBE (hoTONpPOBOJUMOCTH 5
TO/TYTIPOBOJHUKOBBIX TTPUOOPOB 1 TM0JTyIPOBOJHUKOBBIX (hOTOPE3UCTOPOB
reTepoCTPyKTyp. (s1aboparopHasi yCcTaHOBKA).
Ntoro 4
5 Mopynsatopsl U fiedieKTopbl - UccnenoBanve aHU30TPONIMU 4 [TK-2, TIK-
OMTHUYECKOTO U3TyUeHUs] HA OCHOBE | ONITUUECKUX CBOMCTB KPUCTAJITIOB 5
TBepAbIX U )XUJKUX KPUCTAJJIOB. HHoOaTa mTHs (KOMITBIOTEPHOE
MO/Ie/IMPOBaHUe).
Ntoro 4
Wtoro 3a cemecTp 16

8. IlpakTHUeckue 3aHATHUA (CEeMHUHAPBHI)
HanMeHoOBaHVe MpaKTHUeCKUX 3aHATHH (CeMMHApOB) MpUBeeHo B Tabuie 8.1.
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Tabmura 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHMN (CeMUHApPOB)

Hassanus paszenos

HavmeHoBaHMe TIpaKTUUe CKUX 3aHATHH
(cemuHapoB)

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

8 cemecTtp

1 (DYH,Z[aMEHTaJ'IBHLIe 3JIEKTpHUUeCKHe
Y ONTHYECKHE CBOMCTBA MaTepHra/ioB
OIMNTO3/IEKTDOHUKH.

Ob6cy»xeHue MPUPO/bl B3aUMOZeMCTBUS
CBeTa U TBepZl0ro TeJia: MajieHre CcBeTa Ha
rpaHuLly paszena (ko3¢ duieHT
OTpa’keHUs1, KO3(PULIMEHT MoJIsIpU3aLivy,
TI0JTHOe BHYTPEHHee OTpa)keHHe).
Sddekr aBynyUeripesiomieHus B
aHU30TPOIHBIX CPeZlax U ero CIe[CTBUSI.
Iudpakius Bynega — bparra. Pelenne
3a/]ay Ha TI0/IHOe BHYTPeHHee OTpakeHUe
v pudpakuuto Bynbda — Bparra.
MexaHU3MBbI paccesiHUs cBeTa (110
KomnTony, no PamaHy, CTOKCOBCKOe 1
aHTHCTOKCOBCKOe paccesiHue). PelieHue
3a/jay Ha /IByuenpesiom/ieHe B
OZJTHOOCHBIX KpUCTasliax.

N

Htoro

ITK-2, ITK-
5

2 I'eHepaToOpbl KOTEPEHTHOTO
OMNTHUYECKOr0 U3/TyUeHUs] Ha 0CHOBe
HepaBHOBECHBIX KBAHTOBBIX CUCTEM.

OO6cyxeHre MeXaHU3MOB U3/TyUeHHUsT
CBeTa TBepAbIMU TeraMu. [IpUHLIUTIBI
ympaB/eHUs U3nydarenbHON
pekoMOWHaLMel B IPOBOJSIMX Cpeax.
PemieHuie 3a/1au Ha BbIUMC/IeHYe T1apa-
MeTpPOB KBaHTOBOH 3(heKTuBHOCTH
IMUCCUU U3TyueHusi, Ko3hULMeHTOB
OntnmmreiiHa. O6cykaeHre CBONCTB
ONTHUYECKUX Pe30HATOPOB: MPUHLIUI
paboThl, MapameTphbl, CIIeKTP Yac-TOT U
ero ymmpeHue. Mozl pesoHatopa ®abpu
— Ilepo u ux cBoricTBa. Pelienue 3asau
Ha BBIYKC/IEHHe COOCTBEHHBIX YaCTOT U
IIMPUHBI IMHUU U3Ty4YeHHUs] OTKPBITBIX
pe3oHaTopoB. [IpocMOTp pUCYHKOB,
JarpaMm, Tabsui] 1o rnapaMeTpam
n1a3epoB.

HToro

[1K-2, ITK-

3 VICTOUHUKMU HEKOrepeHTHOI0
OINTUYECKOr0 U3/IyYeHUs: Ha OCHOBe
TIOTyTIPOBOJHUKOBBIX PUOOPOB U

reTepoCTPYKTYP.

O6cy>xaeHre TTPUHLIIOB YTy YIIeHHS
rapaMeTpOB CBETOAMO/IOB 3a CUeT
BBe/IeHUsT KBAaHTOBBIX SIM U
cBepxpeleTok. CrieKTp U3ayuyeHus: U
JiarpamMMa HarpaB/IeHHOCTH CBETOAMOA
Ha reTepoCTpyKTypax. PelieHue 3aau Ha
BBIUKC/IEHHE TTapaMeTPOB CBETO/IMOZOB C
KBaHTOBLIMU SIMaMH. OTPaHUYMBALOIIIHe
ciou. TIpenmytniecTBa OT MpYIMeHeHUs B
KOHCTDPYKIMM CBETO/IMO/IOB OTITHYECKOTO

[TK-2, ITK-
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MUKpOpe30oHaTopa. [I[pocMOTp pHUCYHKOB,
JMarpaMm, TabJTuI] 10 rapaMeTpaM
CBETOJJMOZOB Pa3/IMUYHOrO THIIA.

HToro

4 ®OTONPHEMHUKU ONITUYECKOIO
W3/ly4eHUs] Ha OCHOBe
TIOTyTIPOBOJHUKOBBIX MPUOOPOB U
reTepoCTPyKTYyp.

OO6cy»XieHre mapaMeTpoB
(bOTOAEeTEKTOPOB HAa OCHOBE
(hoTOTIPOBOJUMOCTH U OapbepHO
doTo37C. PertieHne 3a/jau Ha BEIUKC/IEHHE
(OTOUYBCTBUTELHOCTH [IETEKTOPOB Ha
OCHOBe (POTOMPOBOAUMOCTHU U BapbepHOit
¢boTosac.ObcyxaeHre IpUpO/IbI IIyMOB
Pa3IMUHBIX TUTIOB. PellleHue 3azau Ha
BBIUKC/IEHHE YPOBHS IIYMOBOTO
HarpspKeHUs1 TIPU AeHCTBUN HaTIPSDKEHMSI.

[1K-2, ITK-

OO6cyxeHre mapaMeTpoB
(boTOAEeTEKTOPOB HAa OCHOBE
(hoTOTrIPOBOAUMOCTH U OapbepHO
doTo37C. PertieHne 3a/jau Ha BEIUKC/IEHHE
(OTOUYBCTBUTEILHOCTH [I€TEKTOPOB Ha
0CHOBe (hOTOTIPOBOAUMOCTH 1 bapbepHOi
doTosac.ObcyxeHre IpUpO/bI IIyMOB
Pa3IMUHBIX TUTIOB. PellleHue 3azau Ha
BBIUKCJ/IEHHe YPOBHSI IIIyMOBOTO
HarpspKeHUst TIPU AeHCTBUN HaTIPSDKEHMSI.

HToro

5 MogynsiTopsl U ieyieKTOpbl
ONTHUYEeCKOIr0 U3/TyueHUs1 Ha OCHOBe
TBepAbIX U )KUIKUX KPUCTAJLJIOB.

Ob6cyXeHre MeXaHU3MOB H3MeHeHUsI
OTTHYeCKUX CBOMCTB KPUCTAJUIOB MOJ,
HanpspKeHUeM, a TakKe MeXaHU3MOB
3JIEKTPOOTPaXkKeHHs U

nepexoza dpefepucka B )KULKUX
KpucTasiax.Pellienue 3aa4 Ha
BBIUHC/IEHHE [1eMCTBYIOLMX HalpPsyKeHUN
B TBeP/BbIX TeJlax U KUAKUX KpUCTallax.

3JIGKTPOIIOI/IO€HNS B KBAHTOBBIBX SIMdX,

ITK-2, ITK-

Ntoro

Wtoro 3a cemecTp

14

9. CamocTosiTe/IbHas1 padoTa

Buzpbl camocTosiTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TpeJCTaB/eHbl B

Tabmuie 9.1.
Tabmumua 9.1 - Busibl caMOCTOSITeIbHOM paboThl, TPYI0€MKOCTb U (JOpMHUpyeMble KOMITeTeHL[UH
g L =
= L =
S = =
~ v T
Buzpl camocTrosTe/bHOU < > O
Ha3saHnus paszenos QE_, = =y @opMBbI KOHTPOJISA
paboTbI 3 s g
S8 g =
=¥ e 2
= ©
8 cemecTtp
1 ®yHaaMeHTaIbHbIe IToaroroBka K 5 IIK-2, Onpoc Ha 3aHATHSIX,
3JIeKTpUYecKue U [paKTUYeCKUM 3aHATUSAM, [TK-5 Pedepat, Dx3ameH
OITHYeCKHe CBOKCTBA ceMUHapaM
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MarepuasioB ITpopaboTKa JIeKIMOHHOTO 6
OITO3/IeKTPOHUKHU. Marepuasa
Ntoro 11
2 I'eHepartopsl [Togroroeka K 10 |TIK-2, Ornpoc Ha 3aHATUSIX,
KOT'epeHTHOI'0 TpaKTUYe CKUM 3aHATUSM, [1IK-5 Ortuet 110 1abopaTopHOM
ONTUYECKOrO U3/IyYeHUsl | CceMrHapam pabore, Pedepar, Dx3ameH
Ha OCHOBe Vitoro 10
HepaBHOBECHbBIX
KBaHTOBBIX CHUCTEM.
3 VcTouHuKHU [Togroroeka K 7 LomarirHee 3aaHue,
HEKOT'epeHTHOI0 MpaKTUYe CKUM 3aHATUSIM, Ortuet 110 1abopaTopHOM
ONTUYECKOr0 U3JIyYeHUsl | CceMrHapam pabore, Pedepar, Dx3ameH
Ha OCHOBE OdopmeHre O0TUETOB T10 4
TOJTyTIPOBOAHUKOBBIX
O/1yHPOBOAHUKO naboparopHbIM paboTam
npubOpoB U
reTepoCTPYKTYP. Hroro 11
4 ®OTONPHUEMHUKU ITogrororka K 10 |TIK-2, Ornpoc Ha 3aHATUSIX,
ONTHUYECKOr0 U3/IyUeHUs1 |[pakKTUYeCKUM 3aHATUAM, ITK-5 Otuet 110 1abopaTopHOi
Ha OCHOBe ceMHHapam pabore, Pedepar, Dx3ameH
HOH%'HPOBOAHHKOBHX OdopmreHre 0TUETOB 110 4
npu B U
prbopo nabopaTopHbIM paboTam
reTepoCTPyKTYyp.
Ntoro 14
5 Mozynsatopsl 1 [Togroroeka K 6 [1K-2, Ornpoc Ha 3aHATUSIX,
JehneKTopbl ONTUYECKOTO | TIPAKTUUeCKUM 3aHSITUSIM, [1IK-5 Ortuet 110 1abopaTopHOM
W3/ly4eHUs1 Ha OCHOBe ceMHHapam pabore, Pedepar, Dx3ameH
TBEPABIX U )KUIKUX
PA A ITpopaboTKa JIeKIIMOHHOTO 2
KPUCT B.
prcTasio Marepuasna
OdopmreHue 0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 12
Wtoro 3a cemecTp 58
IToaroroBka u caua 36 JK3aMeH
9K3amMeHa
Wtoro 94

9.1. Bonipocs! A/ NOATOTOBKHU K NPAaKTUYeCKUM 3aHATUSIM, CEMUHapaM
1. ®opmupoBaHHe 30HHOTO CMEKTpa TBEPAOr0 Tesa, BO3MOXXHOCTH YIIPaBIeHUS UM.

W

THIIA.

Nk

[ToHsiTve MeTacTabUIbHBIX COCTOSIHUM, BpeMeHH peJlakCcaliiu.
KosddurmeHT ycuneHuss THBEpPCHOW Cpefioi, CBOMCTBA ONTHYECKOrO pe30HaTopa OTKPhITOrO

9.2. TembI J1aGopaTopHBIX padoT

Turbl GOTOMPOBOAUMOCTH, €e OCHOBHbIE TTapaMeTpPhl U XapaKTePHUCTUKHU.
[MousiTHe ko3 duieHTa ycuneHus: GoTONPOBOJUMOCTH.

Turel hoTo37C. MexaHu3M nosiB/ieHus: bapbepHOU hoTo3/C.
®oTo/1eTEKTOPHI HA OCHOBE KBAaHTOBBIX SIM U CBEPXPeIIeTOK.

d®opMupoBaHUe 30HHOTO CIeKTpa TBepZOoro TeJla, BO3MOXXHOCTH yIIPaB/Ie€HUsS UM.

[NoHsiTHEe MeTacTabM/IbHBIX COCTOSTHUI, BpeMeHU peJlaKCalliu.
KosddunmeHT ycuneHus: THBePCHOU Cpefibl.
CBoiicTBa ONTUUECKOTO pe30HaTopa OTKPBITOTO THUIIA.

b=
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10. KypcoBasi padora (nmpoekT)

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basiibHbIe OLIEHKU [/l 37IEeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
8 cemecTtp
Ornpoc Ha 3aHATUSAX 8 8 8 24
Otuer 110 J1Tab0OpaTOPHOM 7 7 7 21
pabore
Pedepar 8 9 8 25
VToro MakCcumyM 3a 23 24 23 70
Tepro/,
JK3aMeH 30
Hapacraroym utorom 23 47 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% OT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMbI OainoB Ha fgaty KT 2

11.3. ITepecuer cyMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie

11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopoL110)
4 (xopoLLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D( )
OBJIETBOPUTEBHO
3¢ Y ) 65 - 69 A P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey#OB/IETEODUTEILHO) (He Hwxe 60 6asnoB F (HeymoBneTBOpUTEJILHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. TuxtuH, Anekcanap HukonaeBuu. KBaHTOBasi M onTUyeckasi 3/ieKTpoHuKa [Tekcr] : yueOGHUK
asist By3oB / A. H. ITuxtun. - M. : Abpuc, 2012. - 656 c : wi. - bubmuorp.: - ISBN 978-5-4372-0004-9 :
YK 621.373.8(075.8) 621.383(075.8) PYB 621.373 (Hanuuue B 6ubmoteke TYCYP - 42 3k3.)
2. ®usnueckre OCHOBBI OMTO3EKTPOHUKU: YueOHoe mocobue / daBbigoB B. H. - 2016. 139 c.
[DnekTponHbIii pecypc] - Pexkxum poctyma: https://edu.tusur.ru/publications/5963, mara obpatieHus:
27.02.2017.

12.2. lono/siHuTe/IbHAA IUTepaTrypa

1. Bbopucenko, Bukrop EprenbeBrnu. HaHo3nekTponuka [Tekcr] : yueObHoe mocobue fjisi By30B /
B. E. bopucenko, A. 1. BopobreBa, E. A. ¥YTkuna. - M. : BUHOM. Jlaboparopust 3Hanuii, 2012. - 224
c. : un. - (Hanorex"onorun). - bubmuorp. B KoHije uacteil. - ISBN 978-5-94774-914-4 : YIK 621.382-
022.532(075.8) (Hanuuue B 6ubmoreke TYCYP - 81 3k3.)

2. MWrnHatoB, Anekcanap Hukomaepuu. OmnTossieKTpoHUKAa W HaHO(MOTOHHKA [TekcT] : yuebHOe
nocobue anst By30B / A. H. UrHaros. - CII6. : Jlanus, 2011. - 539, [5] c. : un. - (YueOHUMKH /11 By30B.
CrierjpanibHast uTepatypa). - bubmuorp.: c. 526-530. - ISBN 978-5-8114-1136-8 : Y/IK 621.383(075.8)
621.383-022.532(075.8) (Hanuume B 6ubmmoreke TYCYP - 15 3K3.)

12.3 YueOHo-MeTogHUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE M0Co0us

1. [aeeigoB B.H. ®u3nueckre 0CHOBBI ONTO3/IEKTPOHUKU: YUueOHO-MeToguuecKoe rmocobue ajis
CaMOCTOSITe/IbHOUM paboThl CTY/IeHTOB HarlpaB/ieHHH TOATOTOBKU « IHPOKOMMYHUKAI[MOHHbIE TEXHOIOTUU
Y CUCTeMBbI CBsi3U» U «KBaHTOBBIE U OMITO3/IEKTPOHHBIE TIPUOOPHI U ycTpoiicTBa» / [laBbizoB B. H. - 2016.
92 c. [OnekTpoHHbIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/5964, nara obpaieHus:
27.02.2017.

2. [aebiioB B.H. lV3mMepeHue IIMpHUHBI 3ampeleHHOW 30HbI TOJYNPOBOJHUKA METOZO0M
TeMIepaTypHOTO CKaHMpOBaHUs. YueOHO-MeToAnWdeckoe mocobue K saboparopHoi pabore. Tomck:
TYCYP, 2013. — 10 c. [OnekTpoHHbI# pecypc]: PykoBozacTBO K j1abopaTopHoii pabore. — Tomck: Tom. roc.
VH-T cucTeM ympaBneHusi u paguoviekTpoHuku (TYCYP), Kadeapa snekTpoHHBIX NpubOpPOB. —
OnekTpoH. TekcToBble faH. — Tomck: TYCYP, 2013. — 10 ¢ [DnekTpoHHbIN pecypc] - Pexxum gocrtyma:
https://edu.tusur.ru/publications/3559, mara obpaienus: 27.02.2017.

3. MWccnemoBaHue  aHW30TPONMM  ONTUUECKUX CBOMCTB  KDUCTAQIIOB HHODAara  JIUTHS:
Metoguueckoe mocobue K JabopaTopHOi paboTe sl CTy[eHTOB OakajaBpuaTa I10 HaripaBeHUIO
11.03.04 — «DseKTpOHMKA U HaHO3/1eKTpoHHKa» [Ipodub: «KBaHTOBas U onTUYecKasi 3/IeKTPOHUKa» /
HaBeioB  B. H. - 2016. 13 c.  [DOnektpoHHbIi pecypc] - Pexum  pgoctyna:
https://edu.tusur.ru/publications/5970, nata obpamenus: 27.02.2017.

4. CpoiictBa U mnapaMeTpbl (HOTONPOBOJUMOCTUA TOMYPOBOAHUKOBBIX (HOTOPE3UCTOPOB:
Metonuueckoe mocobwe K sabopaTopHod paboTe As CTy[eHTOB 0OakajiaBpviaTa IO HarpaBJeHHIO
11.03.04210100.62 — DOnekTpoHHMKa M HaHO3/MeKTpOHWKA. I[Ipodunb: «KBaHTOBasi W oOmNTHYecKas
snekTpoHuka» / [daBbiioB B. H. - 2016. 16 c. [JnekrtpoHHbId pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/5967, mara obpaienus: 27.02.2017.

5. WccnemoBaHue CBOKMCTB p-N MEPeXOZioB B TMPUOOpax OMTO3/eKTPOHUKU: MeToaudeckoe
nocobue K JsabopaTopHO pabore [y CTygeHTOB OakasaBpuara 10 HarpaeieHuro 11.03.04 —
«DJIeKTPOHMKA Y HAaHO3/IeKTPOHUKa» Mpoduib: «KBaHTOBasi U ONTHYeCKasi 3/1eKTPOHUKa» / laBbijoB B.
H. - 2016. 17 c. [9nekTpoHHbIM pecypc] - Pexxum foctyna: https://edu.tusur.ru/publications/5969, nara
obparrenust: 27.02.2017.

6. 2. lyka A.A. DnekTpoHMKa.: YueOHOoe mocobue s By30B C 3aJjadyaMM K TI7laBaM U
naparpadam. [Tog pea. A.C. CuroBa. CaHkT - ITepepOypr. - 2006, -799 c. - ISBN 5-94157-461-4. YIIK
521.38 (075.8). Kon-Bo 3K3.: 3 mT. (Hannuue B 6ubmioreke TYCYP - 3 3k3.)

7. KBaHTOBbIe U OMTO3/E€KTPOHHBIE TPUOOPBI M YCTPOWMCTBA: MeTogUueCKHe YKaszaHWs K
NpakTUueckuM 3aHATUsM / MsarkoB A. C. - 2012. 53 c. [OnekTpoHHbIM pecypc] - Pexxum pgoctyna:
https://edu.tusur.ru/publications/2495, nara obpaenus: 27.02.2017.

8. KgaHTOBbIe U OITO3/7€KTPOHHBIE TIPUOOpPBI M yCTpoiCTBa: MeToauuecKrde YKa3aHHUsI TIO
camocTosiTesibHOM pabote / MsirkoB A. C. - 2012. 15 c. [OnekrpoHHbIl pecypc] - Pexxum poctyma:
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https://edu.tusur.ru/publications/2496, nata obpamenus: 27.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUYECKHEe MaTepHaslbl [jIsi CAMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yUaroIUXCs
Y3 YKC/jia WHBAJM/OB MPEeAOCTaB/sAOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbsl U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUsIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylHIeHUsIMU OMOPHO-ABUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. Pecypcel cetn IHTepHeT

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBI U TpedyeMoe
NMporpaMMHoe obecrieueHue
1. Oo6pa3oBatensHbiii Toptan TYCYP, 6ubmuoreka TYCYP, untepHeT, pemaktop "Microsoft
PowerPoint"

13. MaTepuaibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCIHUITUHBI

13.1.1. MaTepuanbHO-TEXHUUECKOE 00ecrieyeHUe /ISl IEKIMOHHBIX 3aHATHH
[nst poBejleHysI 3aHSATUM JIEKIJMOHHOTO THUIIA, FPYIIOBBIX U WUHAUBUAYAJbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOUN aTTeCTallid WUCTIONb3yeTcss yueOHas ayUuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyzoBaHHas JOCKOU 1 CTaHAAapTHOHN yuebHOI Mebenbio. MiMeroTcst
Har/IsiZiHbIe TTOCOOUS B BU/Ie TIPe3eHTal|H 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TeXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI

st mpoBefieHUs] TIPAKTUYECKUX (CEMMHAPCKUX) 3aHSATUH WCIOJb3yeTcs ydeOHasi ayAuTopus,
pacniosioxkeHHast 110 agpecy 634034, Tomckas obsacts, T. ToMck, ynuiia Bepivnnna, g. 74, 1 3Tax, aya.
110. CocraB obopyznoBanusi: YuebHasi MeOenb; [Jocka MarHUTHO-MapkepHas -1 mwr.; KommyTtarop D-Link
Switch 24 port - 1 wt.; Komnsroteps! k1acca He Hiwke [I9BM INTEL Celeron D336 2.8 I'T'l. -14 mt.
Vcnonb3yeTcsi ULIEH3MOHHOE TporpaMMHoe obecrieueHue, TakeTbl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vimeercs momeleHusi [l XpaHeHHS U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yuebOHOro 000pyAOBaHUsI.

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1ad0paToOpHbBIX padoT
[nsi  BbIMOSTHEeHUsT 71abOpaTOpHBIX PabOT MCIONB3yeTcs UCC/IeioBaTeNbCcKasi Jlaboparopus,
pacrioniokeHHast B KabuHete 215 Kopriyca dakysisTeTa 3/1eKTpoHHOM TexHUKH (PIT) TYCYP mo azpecy:
r. Tomck, yn. BepumnuHa, 74, 2 3Tak. KommbloTepHbIii K1acc, 000pyI0BaHHBIN KOMITbIOTEPaMH KJlacca
He HKe Pentium IV u Bblllle ¢ LIMPOKOMOJ/JIOCHBIM JOCTYIIOM B UHTEPHET. VCrob3yeTcs TULeH3UOHHOe
nporpamMMHoOe obecrieueHue, raketsl mporpaMm MS Windows XP Professional with SP3? Matlab v.6.5.

13.1.4. MaTepua/IbHO-TeXHHYeCKOe o0ecrieueHue /Jijisi CaMoCTOSITe/TbHOW PadoThI
[nsi camocTosTeNbHOM paboThl HCIONb3yeTcss ydyeOHasi ayauTOpusi (KOMIBbIOTEDHBIM Kiacc),
pacriojiokeHHass 1o ajpecy 634034, r. Tomck, yn. Bepuwmnuza, 74, 1 stax, ayg. 100. Cocras
obopyznoBaHusi: yuebHast Mmebesnb; KOMITbiOTephl Kiaacca He Hke [IDBM INTEL Celeron D336 2.8I'T1j. -
4 1wT.; KomrbioTepbl mnogkmoueHbl K ceth MHTEPHET u obecrieunBarOT [OCTYIT B 37€KTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.
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13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITTHHBI /IS JIUI] C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHue JUCTUITIMHBI uriaMu ¢ OB3 oCylecTBIsS€TCS C UCTIOB30BaHUEM CPEICTB 00yUYeHus
00I11ero 1 CrieriabHOTO Ha3HAUeHUs].

[lpu oOyyeHUM CTyIE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeIyCMOTPEHO WCIO/Ib30BaHHUe
3BYKOYCH/IMBalOllleld anmaparypbl, MYJbTUMeAUNHBIX CPeACTB W [JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaul yueOHoH MH(pOpMAaIu B AOCTYIHBIX (opMax fijisi CTYZAEHTOB C HApYIIeHUsSIMHU CJTyXa,
MOOUIBHONM CHUCTeMBbl OOyuYeHMs [l CTYAEHTOB C HWHBAIWAHOCTBIO, TIOPTAaTHBHOW WHYKI[MOHHOMN
CHCTeMBbl. YueOHasi ayZIUTOPHUs, B KOTOPOW OOy4arOTCsS CTY/IeHThl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN
CUCTEMOH.

[Tpu oOyueHWM CTYJEHTOB C HAPYIIeHUSIMH 3PEHHSMH I[IPeJyCMOTPEHO WCII0/Ib30BaHle B
JIEKIIMOHHBIX 1 YUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyMep, TeKCTa
Ha ZI0OCKe WM cJlalifia Ha 9KpaHe) MpHY TTOMOIIY BU/le0yBeTnunTeel /sl y/la/JleHHOTO TTPOCMOTpa.

[Tpu 00yuyeHMH CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-JBUraTe/ILHOTO amnmapara HCIOb3yHTCS
anbTepHAaTHMBHbIE YCTPOMCTBA BBOJIa UH(OpMAalLMM U [Ipyryde TexHUYecKue Cpe[CTBa TpHeMa/riepefauun
yueOHOM MH(bOpPMAIMK B JOCTYIHBIX (opMax Ajisi CTYA€HTOB C HapylIeHWSMU OTOPHO-ABUraTebHOTO
ammapara, MOOW/TLHOM CHCTeMbl 00yUueHUs /1JIs1 JTFOJieM C MHBATMIHOCThIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu

@DOH/| OLIEHOYHBbIX CpeACTB M THUIIOBble KOHTPOJIbHBIE 3a/jJaHHsl, HWCIIO/b3yeMble [JIs1 OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKYIL[eH, TTPOMe)KyTOUHOM aTTeCTal[|u I10 JUCLIUTIIMHE TIPHBe/ieH B MPUIO)KeHWH K paboueli mporpaMme.

OCHOBHBIE MeTOJWYECKHe pPeKOMEeHJAl[MM KacalTCs OpraHu3alydd U KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSITe/IbHBIX 3a[JaHUM.

CTpyKTypa mojaud JIeKLJMOHHOrO Marepuana. [locsie Bbljaud CaMOCTOSITENbHBIX 3a/laHUM (Ha
JIeKIMK) CO CTy[eHTaMH IJIaHUPYeTCs TeMa ciefyroieit nekiun. Cpeiy pazHooOpa3usi METOZIOB T0Jjauut
MaTepuasa HauOOJbIIasg AaKTUBHOCTb CTY[EHTOB HAO/MIOfaeTcsl TPU  TMPUMEHEHWM TeXHOJIOTHH
«AHTEHCHUBHOM TIeIarOTMKH» B BHUJIe «IIPOABUHYTOM KOH(MEPeHTHOH 0030pHOM JIEKIMN», COBMEILeHHOU C
ceMrHapoM. Ba)kHo Ha doHe 001[MX yueOHbIX 3aZlaHUH HAUTH «HM3IOMUHKY» B K&XX/IOM 3aJJaHUU CTyJeHTa
Y TI0Ka3aTb aKTya/JbHOCTb W IIepPCIeKTHBbI TPUMEHEeHUs pelleHus. BaXHO I0Ka3aTb [OCTWKeHUs
KOHKPETHBIX BbIITYCKHUKOB T10 NPeJ/I0KEHHOW TeMaTHKe.

[IpakTrueckue 3aHATHSA. VIHTepec y CTyzeHTa IpOSB/SeTCS TOIZa, KOrAa y Hero IoJ1y4aroTCs
pellleHUs NpeJIOKeHHbIX 3alaHui. VX BbITIOJIHEHHE YUWUTHIBAeT BO3MOKHOCTH U HAKJIOHHOCTH CTyZ[eHTa
Y TI03BOJISIET MPE/IJIOKUTh TBOPUECKOE Pa3BUTHE OTAe/bHbIX (parMeHTOB 3a/jaHusl.

3amumra CaMoCTOsITeSTbHON paboThl. HaubGosbliuii WMITyJIbC K Pa3BUTUIO  JlaeT HAY4YHO-
TeXHUYecKass KoHpepeHIUs], T/ie KaKIbll CTy#eHT 00si3aH BBICTYIIUTH C COOOIeHreM O cBoelt pabore.
[Ipy moAroToBke K HeMy y CTyZeHTa MNPOMCXOJWT IepeoljeHKa [eATe/bHOCTH, TMPUPOCT KOMaH/bI
SHTY3MAaCTOB [/IS ydyaCTWs B Pa3BUTUM PpaboT. OTO CIOCOOCTBYeT Ppa3BUTHIO OOIIEKYIBTYPHBIX
npodeCCHOHA/IbHBIX KOMIIETEHIHH, BbIpaOaThIBae€T HABBIKK IPaMOTHOTO U3/IOXKEHUS Pe3y/IbTaTOB PabOThI
Y UX 3alUThI TlepeJ KOMUCCHUEM.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH
30POBbsA
[ns CTy#eHTOB C WHBaJMJHOCTBIO IPeAyCMOTPEHBI [OIOJHUTE/bHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.

Tab6/mna 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /ISl CTYIEHTOB C HHBA/IMAHOCTHIO

Bubl 0TIO/MHUTENBHBIX OLJeHOYHbIX @®opMbI KOHTPOJISI U OLIeHKU

Kareropuu ctymeHToB
CpeJCTB pe3y/bTaToB 00yueHUs

TecTbl, MUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

C HapylieHusIMuU
c1yxa

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa
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C HapylieHUsAMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapyluieHus MU
OTOPHO-
JIBUraTeibHOr0
anmnapara

PereHnie JUCTaHLIMOHHBIX TECTOB,
KOHTDOJIbHBIE PaOOThI, MICbMEHHbIE
caMoCTosiTe/IbHbIe paboThI, BOMIPOCHI K
3ayeTy

[Tpenmy111eCTBEHHO AUCTAHLUOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMY T10
o011ieMe TUIUHCKAM
NOKa3aHUsIM

TecTbl, MMCbMeHHbIE CAMOCTOSITe/TbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMylileCTBEHHO IPOBepKa
MeTOoJ|aMH, UCXO/sl U3 COCTOSIHUS
00yuaro1erocst Ha MOMEHT TPOBEPKU

14.3 MeTtoguuecKue peKOMeHAaLuM 10 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OrPaHAUYEeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbS

Ons crypentoB ¢ OB3 mpegycMmarpuBaeTcss AOCTynHas ¢opMma IpeJoCTaB/ieHusl 3aJaHui
OLIeHOUHBIX CPe/ICTB, 8 UMEeHHO:

- B reyaTHoOU (hopme;

- B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- MeTOZOM UTeHUs] aCCUCTEHTOM 3aJaHusl BCIyX;

- rpeoCTaB/IeHNe 3alaHusl C UCT0/Ib30BaHUEM CypZoIepeBoja.

CTygeHTamM C UHBaJIMAHOCTBIO YBEJIMUMBAETCS BPEMSI HA TOATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[AeHTOB IpelyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHs, a MMEHHO!

- MMCbMEeHHO Ha Oymare;
- HabOp OTBETOB Ha KOMITLIOTEPE;
- HabOp OTBETOB C MCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/iCTaBleHe OTBETOB YCTHO.
[Tporieaypa oljeHUBaHUS Pe3y/bTAaTOB O0yUYeHWs WHBAHM/OB IO AWCIUIUIAHE TpeJyCMaTpUBAeT
ripeJjoCcTaB/ieHre nHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUSATHS

VH(pOopMaLu:

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO0 anmnapara:

— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu Heo6xoAUMOCTH AJIs1 00YyUAIOIIMXCS C MHBATMAHOCTBIO TPOLieypa OL|eHHBaHUsI pe3y/bTaToB
00yueHHsT MO>KET TIPOBOJJUTHCST B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
OnTo3/1eKTPOHHBIE TPUOOPHI M YCTPOHCTBA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— npodeccop kad. 311 JaBbigoB B. H.

JK3ameH: 8 cemeCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

MIPOEKTUPOBAHKE 37IeKTPOHHBIX PUOOPOB,
CXeM U YCTPOWCTB Pa3/inuyHOro
(YHKLMOHAIbHOTO HAa3HAuUeHUs1 B COOTBETCTBUU
C TEXHAUECKUM 3a/]JaHh€eM C HCI0/Ib30BaHUEM
CpeJCTB aBTOMAaTH3aliy POeKTUPOBaHUs

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1K-2 CTIOCOOHOCTBIO apryMeHTHPOBAaHHO BbIOMpATh U | [Io/DKeH 3HaTh - (hu3nueckoe cofiep kaHue
peasiM30BbIBaTh Ha MpakTUKe 3(P(eKTHBHYIO SHepPreTUYeCcKoro CrieKTpa KBaHTOBbIX
MeTOJUKY 3KCIIePUMEeHTa/IbHOTO UCC/IeJOBaHUSI | CUCTEM U CTPYKTYP, OCHOBHBIE IapaMeTphl,
rapamMeTpOB U XapaKTepPUCTHK MPUOOPOB, CXeM, | OMMCHIBAIOIIE COCTOSTHUE STUX CUCTEM U
YCTPOMCTB U yCTAaHOBOK 3JIEKTPOHUKU U CTPYKTYP, a TakKe (pu3rnyecKre MpoLeCChl,
HaHO3JIEKTPOHUKU Pa3/IMuHOIO NIPUBOJSLLME KaK K HepaBHOBECHOMY UX
(YHKLIMOHATbHOTO HAa3HauUeHUst COCTOSIHUIO, TaK U MPOLIeCCHI,

[TK-5 TOTOBHOCTBIO BBIMOJIHATE PacyeT U HAlIpaB/IEHHbIE Ha JOCTIKEHHEM

PaBHOBECHOI'0 COCTOSIHUSE; - THIIbI,
apXUTEKTYpy U (hu3nueCcKue MPUHLIUIIBI
paboTbI OMTO3/1eKTPOHHBIX
TIO/TyTIPOBOJJHUKOBBIX ITPUOOPOB U
YCTPOMCTB [i/1s1 PeruCTpaliiy ONTHUYeCKOro
W3/Ty4eHuUs], ero reHepaliy 1
npeobpa3oBaHMs Ha OCHOBE
MOHOKPHCTA/IJTMYeCKIX MaTepPUasoB U
CJIOWCTBIX TE€TEPOCTPYKTYD;;

[ o/mKeH ymMeTh - TpeJiBUZIETh
BO3MOXHOCTU U3MEHEeHUsI 3/IeKTPUYeCKUX
Y ONTUYECKUX CBOWCTB OITO3/IEKTPOHHBIX
CTPYKTYP 3a CueT BBeJJeHHs B UX
apXUTEKTYPY [OTIOTHUTETBHBIX MUKPO-HJTH
HAHO3/IeMEHTOB, U3MeHeHHs TOTI0/IOTUH,
reOMeTPUH WK PEKUMOB paboThI; -
paccunThIBaTh OCHOBHBIE TTapaMeTphl 1
XapaKTepUCTUKN UCTOUHUKOB
HEeKOTepeHTHOT'0 Y KOrepeHTHOTr0
W3/Ty4eHUs, U3TOTOB/IEHHBIX U3
TBep/l0Te/IbHBIX MaTepHasIoB, a TAKXe
¢boTOZeTeKTOPOB, U [ie/1aTh BLIBOJ, O
NIPUMEHUMOCTHU UX JIJIs1 pelleHust
WH)KeHePHO-TeXHUYeCKO 3a/laum;
OL|eHMBaTh MIPUTOIHOCTL MaTepuaa st
M3roToB/IeHUs () (eKTUBHBIX CBETOAUO/IOB,
71a3epoB U APYTrUx MpubOpoB U YCTPOWCTB
OTTO3/IEKTPOHUKY; ;

[lo/mKeH BlaieThb - CIIOCOOHOCTBIO K
0000111eH1T0, aHA/TU3Y W BOCIIPUSATHIO
yH(opMaLrK, TOCTaHOBKe LieJIN U BbIOOPY
TyTel ee JOCTVIKEHUS TIPU PeLIeHUH 3aziau
Co37aHust TPUOOPOB U YCTPOHCTB
OTITO3/IEKTPOHUKH; - (PU3UUECKUM U
MaremMaTh4yeCcKUM arirapaTtoM COBpeMeHHOMN
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HCIIO/THEHHUMN. ;

OITHUYEeCKOW HaHO3/IEKTPOHUKH, ee
OCHOBHBIMM TEXHOJIOTMUeCKUMU MeTOJaMu
W3rOTOBJIEHUsI TPUOOPOB U YCTPOKCTB; -
HaBbIKaMM 10 OpraHy3alviy ¥ NPOBeZleHNI0
9KCTMepUMeHTabHbIX UCC/IeJ0BaHUM
TIpUOOPOB U YCTPOKCTB OTITO3/IEKTPOHUKH;
- HaBbIKaMH M MeTo/laMH1 NIPOeKTHUPOBaHUs
Y1 KOMITbIOTEPHOI'O MOZe/IMPOBaHus
NpUOOPOB U YCTPOMCTB OITOIEKTPOHUKHU
B MUKPO- WIA HaHO3/IEKTPOHHOM

OO1mye xapakTepUCTHUKHU TOKa3aTeseld U KpHUTepHeB

TipYBeZieHbl B TabmuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIEHUBAHUST KOMIIETEHIIHIA T10 Taram

OLlIeHMBaHHA KOMHETEHL[I/Iﬁ Ha BCeX JTallaX

TToka3zarenu u
KpUTepuu

3HaThb

YmeTb

Bnangets

OTMMuHO (BBICOKMM
YPOBEHD)

Ob6nagaer (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
u3yJaeMoii 0bmacTy c

OO6naaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpebyeMbIX /ISl Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET elCTBUS
paboThI

TIOHUMaHHEM T'DaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHLIUIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a

YPOBEHb) MpOIieCchl, obIye MPaKTUYeCKUX YMeHUH, 3aBepileHue 3a7iay B
TIOHATHS B Mpejenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/IeJOBaHMH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/IeM B | TIPUCIIOCA0TMBaeT CBOe

obacTy ucciefoBaHus TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
peliieHny nipobiem

YnoenerBoputenbH | O6magaeT 6a30BLIMH OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (TIoporoBbIt 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMU | HAOJTIOIeHUM

YPOBEHb) TSI BBITIOJTHEHUSI TIPOCTBIX

3ajay
2 Peanu3anus KOMIeTeHI[UH
2.1 Kommnerenuus ITK-2
[MTK-2: crnocoOHOCTBI0O apryMeHTHPOBaHHO BBIOMpaTb W peasv30BbIBaTh Ha IPAKTHUKe

3(1)(1)EKTI/IBHYI-O METOAUKY SKCIIEPUMEHTA/IBHOI'O UCC/IEA0BAHUA MMAPAMETPOB U XdPAKTEPUCTUK HPI/I6OPOB,
cxeMm, YCTPOﬁCTB N YCTAHOBOK 3JIEKTPOHHMKKW W HAHO3JIEKTPOHUKH Pa3/IMUYHOIO (byHKI_[I/IOHaJH)HOFO

Had3Hd4YeHMUs.

[7nist bopMUpoOBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OL€HUBAHKS

MeTO/IMKW U3MepeHust
rapamMeTpoB U
XapaKTepuCTHUK prUOOpOB
Y YCTPOWCTB KBAaHTOBOU
3JIEKTPOHUKU 1

peasii30BbLIBaTh Ha
ripakTrke 3((eKTHBHbIE
MeTOAUKH
9KCITIePUMEHTA/IbHOTO
WCCIIe/I0BaHMUs

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue TIPUHLUTIBI aprymMeHTHPOBaHHO CIOCOOHOCTBIO
3TaroB (YHKIIMOHMPOBaHUS U BbIOWpATh U yCTaHaB/IMBaTbh,

HaCTpauBaTh Ha MpaKTHKe
TIpUMeHSThb 3 PeKTHBHbIE
METOUKHU
9KCIIePUMEHTA/IbHOTO
WCCIIe/I0BaHMUs
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OTITO3/IeKTPOHUKH, 3HATh U
apryMeHTHPOBaHHO
BLIOMpATh U
peaiM30BbIBaTh Ha
rpakTukKe 3(PeKTUBHYIO
MeTOZIUKY
9KCITIePUMEHTATbHOTO
WCCIIeI0BaHUS
rapamMeTpOB U
XapaKTepUCTHK TPHOOPOB,
CXeM, YCTPOWCTB U
yCTaHOBOK KBaHTOBOMU
3/IEKTPOHUKH,
OTTO3/IeKTPOHUKY U
HAHOJIeKTPOHUKH
pas3/InyHOro
(yHKIMOHABHOTO
Ha3HaueHwUst

rapamMeTpoB U
XapaKTepUCTHK TIPUOOpOB,
CXeM, YCTPOWCTB U
yCTaHOBOK KBaHTOBOM
3/1eKTPOHUKH,
OTTO3/1IeKTPOHUKY U
HAHO3/IeKTPOHUKU
PasIMuHOro
(GYHKLMOHABHOTO
Ha3HaueHust

rapamMeTpoB U
XapaKTepUCTHK MpubopoB,
CXeM, YCTPOWCTB U
yCTaHOBOK KBaHTOBOU
371eKTPOHUKH,
OTTO3/IeKTPOHUKU U
HaAHO3/IeKTPOHUKU
Pas/IMuHOro
(YHKLMOHATBHOTO
Ha3HauyeHust

Bunpl 3aHATHI

* VHTepakTUBHbIE
TIpaKTUUe CKUe 3aHSTUS;
* UHTepakTUBHbIE
sabopaTopHbIe 3aHSTHS;
* UHTepakTUBHbBIE
JIeKLIWY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
paboThI;

¢ Jlekuuy;

* CamocTrodTenbHas
pabora;

* JHTepaKkTUBHbIE
MIpaKTUUeCKUe 3aHSITUS;
* VHTepaKTHBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepaKTHBHbIE
JIeKL1Y;

* TIpakTHUueckue
3aHATHS;

* JlabopaTopHbie
paboThI;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepaKkTHBHBIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHble
paboThI;

* (CamocTosTenbHas
pabora;

Wcnonb3yembie * Otuer mo * OTuer 1o * Otuer 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLIeHMBaHUA * Omnpoc Ha 3aHATUAIX; * Orpoc Ha 3aHATHUSX; * Pecepar;
* Pedepar; * Pedepar; * DK3aMeH;
e OK3aMe€H; * DK3aMeH;
dopmynMpoBKa TOKa3aresiell M KpUTepUeB OLIeHWBaHWS /IaHHOM KOMITeTeHL[MM TIpUBeJieHa B
Tabmumie 4.
Tabmuia 4 — TToka3aresu ¥ KpUTepUU OLIeHUBAaHWsI KOMITeTEHL[MM Ha dTarax
CocraB 3HaThb Y™meTb Bnagets
OTvyHO * CrocobHOCTBIO

(BbICOKMI YPOBEHB)

* TIPUHIUITBI
(yHKIIMOHHMPOBaHUS U
METO/IUKH U3MepeHMUsI
rapaMeTpoB U
XapaKTepUCTHUK
NIpUOOPOB U YCTPOUCTB
OTITO3/IEKTPOHUKH, 3HATh
Y apryMeHTHPOBaHHO
BbIOMpATh U
peasii30BbIBaTh Ha
NpakTUkKe 3(hHeKTUBHYIO

* apryMeHTHMPOBAaHHO
BBIOMpATh U
peanu30BbIBaTh HA
nipakTuke 3¢ eKTUBHbIE
MEeTOUKU
9KCIIepUMEeHTabHOTO
WCCTIe[JOBaHMUS
rapamMeTpoB U
XapaKTepUCTHK
npubopoB, cxeMm,
YCTPOMCTB U yCTaHOBOK

yCTaHaB/IWBaTh,
HaCTpauBaTh Ha
MPAaKTHKE MPUMEHSTh

3¢ deKTUBHBIE METOAUKN
9KCIepUMEeHTaIbHOTO
HCCIIeIOBaHMUS
rapaMeTpoB U
XapaKTepUCTHUK
nprubOpOB, CXeM,
YCTPOMCTB U yCTaHOBOK
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MEeTOZAUKY
3KCIIepUMeHTaIbHOTO
WCC/Ie[JOBaHMUs
rapamMeTpoB U
XapaKTepUCTHK
npubOopoB, CxeMm,
YCTPOMCTB U yCTaHOBOK
OTTO3/IEKTPOHUKU U
HAHO3/IeKTPOHUKHU
PEENIZEIE(O)0)
(yHKIIMOHATbHOTO
Ha3HaueHus;

OTNTO3/IeKTPOHUKU U
HaAHO3JIeKTPOHUKU
PEEVIZEI(OY0)
(byHKL[MOHATBHOTO
Ha3HaueHUs;

OTITO3/IEKTPOHUKH U
HaHO/1eKTPOHUKH
Pa3/IMuHOro
(yHKLIMOHAIBLHOTO
Ha3HAUYeHUs;

Xoporiio (6a30BbIit

¢ MEeTOJUWKHU M3MepeHHs

® peaJM30BbIBaATh Ha

* CrOCOOHOCTHIO HA

ripakTrKe 3((eKTUBHYIO
METOAUKY
9KCIIepUMeHTaIbHOTO
MCCJIe/I0BaHuUS
rapaMeTpoB U
XapaKTepPUCTUK
IpubOpOB, CXeM,
YCTPOWCTB U YCTaHOBOK
OTITO3/IEKTPOHUKH ;

CXeM, YCTPOMCTB U
yCTaHOBOK
OTTO3/IeKTPOHUKWY;

YPOBeHb) rapaMeTpoB U nipakTuke 3¢ (eKTUBHbIe | TPaKTHKe NPUMEeHSTh
XapaKTepUCTUK METOAUKHU 3¢ deKTUBHbIE METOJUKU
npruOOPOB U YCTPOKCTB 3KCIepUMEeHTabHOTO 9KCIepUMEeHTaIbHOTO
OTTO3/IEKTPOHUKH, 3HaTh | MCCJ/Ie[0BaHUs WCCreJOBaHUS
Y apTyMEeHTHUPOBAHHO rapamMeTpoB U rapamMeTpoB U
BbIOMpATH U XapaKTepPUCTUK XapaKTepUCTUK
peasii30BbIBaTh Ha nIpUOOPOB, CXeM, npubOpoB, CXeMm,
ripakTrKe 3((QeKTUBHYI0 | YCTPOMCTB M YCTAaHOBOK | YCTPOMCTB M yCTaHOBOK
METOJUKY OITO3/IEKTPOHUKH U OITO3/IeKTPOHUKH U
9KCMepUMeHTaIbHOr0 HaHO3/IeKTPOHUKH HaHO03/IEKTPOHUKU
MCCIIe/I0BaHuUs pa3/IuyHOro pas3/InyHOro
rapaMeTpoB U (byHKL[MOHATBHOTO (byHKILIMOHATBHOTO
XapaKTepUCTUK Ha3HauyeHUsl; Ha3HaueHus;
IpubOpOB, CXeM,

YCTPOWCTB U YCTaHOBOK
OITO3/IEKTPOHUKHU U
HAHO3J/1IeKTPOHUKU
Pas3IMuUHOro
(YHKLIMOHA/IbHOTO
Ha3HaueHHs;

YIOB/IETBOPUTENIBH | * MPHUHLIMIBI U3MEPEHHsT | * peasru30BbIBATH HA * CrocoOHOCTBIO HA

0 (TIOpOroBkIi rapaMeTpOB IMPUOOPOB U | TIPaKTHKe MeTOAWKU TPaKTHKe MPUMEHSITh

YPOBeHb) YCTPOMCTB SKCIIEpUMEHTA/IbHOI'O MEeTOJUKH
OTTO3/IEKTPOHUKY, 3HaTh | MCC/Ie[0BaHUs 5KCepUMeHTaIbHOr0
KaK peajM30BbIBaTh Ha TlapamMeTpOB IPUOOPOB, WCCIIeI0BaHUS

rapaMeTpoB MpUOOpPOB,
YCTPOWCTB U YCTaHOBOK
OMTO3/IEKTPOHKUKH ;

2.2 Komnerenuus I1K-5
ITK-5: roTOBHOCTBIO BBITIOJTHATE pacueT M IPOEKTUPOBAHMWE 3JIeKTPOHHBLIX TIPUOOpPOB, CXeM U
YCTPOUMCTB pa3MUHOIO (PYHKIIMOHA/JLHOTO Ha3HAueHWs B COOTBETCTBUM C TeXHWUYECKHWM 3aJlaHUeM C
WCII0/Ib30BaHMEM CPeJICTB aBTOMAaTU3aLiuKM MPOEKTUPOBAaHMUS.
Inist bopMUPOBaHUS KOMITETEHITUM HEOOXO[UMO OCYIIeCTBUTh PSifi 3TArOB. DTarbl (HOPMUPOBAHUS
KOMIeTeHI[UM, TpUMeHsieMble [Jis 5TOr0 BU/bI 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLleHWBAHUS
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Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuija 5 — Orarbl

METO/VKU BBITIOJTHEHUS
pacuera u
MIPOEKTUPOBAHUS
1pubOpOB U Y3CTPONCTB
OTTO3/IEKTPOHUKH, CXeM U
YCTPOMCTB pa3/iMuyHOTO
(YHKLIMOHALHOTO
Ha3HaueHUs B
COOTBETCTBHUHU C

TeXHUUe CKUM 3aZlaHHeM C
WCTI0/Ib30BaHUEM CPE/ICTB
aBTOMaTHU3aLun
TIPOEKTUPOBAHUS

pacyeToB, a TaKkxe
METO/IUKHU BBITTOJTHEHUSI
pacyera u
TIPOEKTUPOBAHUS
npruOOPOB U YCTPOKCTB
OTITO3/IEKTPOHUKH, CXeM U
YCTPOWCTB pa3/inuyHOro
(yHKLMOHATBHOTO
Ha3HaueHus B
COOTBETCTBUHU C
TeXHUUeCKUM 3aJlaHHeM C
WCTIO/b30BaHUEM CPeZICTB
aBTOMaTHU3aLuu
TIPOEKTUPOBAHUS

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue TIPUHITUIIBI ¥ a/ITOPUTMBI | OOBSCHATH U IPUMEHSITh | IPUHLIUTIAMH U
3TaroB pacueToB, a TaKKe TIPUHLIUIIBI U Q/IFCOPUTMBI | Q/ICOPUTMaMHU PacueToB, a

TaK)Ke MeTOUKaMu
BBITIOJIHEHUSI pacyeTa 1
TIPOEKTUPOBaHUS
1prOOpPOB U YCTPOKCTB
OTTO3/IEKTPOHUKH, CXeM U
YCTPOMWCTB pa3/inyHOTO
(byHKLMOHATBLHOTO
Ha3HaueHUs B
COOTBETCTBHUHU C

TeXHUUe CKUM 3aZlaHHeM C
WCTI0/Ib30BaHUEM CPeZICTB
aBTOMaTHU3aLu1
TIPOEKTUPOBaHUS

Bunpbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTepaKkTUBHbIE
JIeKLIUY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHble
paboThI;

* Jlekuuy;

* CamocTosTe/bHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepakTUBHbIE
JIeKLINY;

* [IpakTuueckue
3aHATUS;

* JlabGopaTopHble
paboThI;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
MpaKTUYeCKUe 3aHATUS;
* lHTepakTUBHEBIE
nabopaTopHble 3aHATHS;
* JlaboparopHbie
paboThr;

* CamocTosiTe/bHas
pabora;

Hcronb3yemble * Otyet no * Otyer no * Otyet no
CpeAcTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLI€HMBAHUA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSAX; * Pedepar;
* Pedepar; * Pedepar; * DK3aMeH;
e OK3aMe€H; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 6.
Tabsuria 6 — ITokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OmnuHO * OOBSCHATH U

(BBICOKMY YPOBEHb)

* TIPUHLMIIBI U
aJrOpuUTMbI PaCYeToB, a
TaKKe MeTOUKU
BBITOJIHEHUS pacyeTa u
NIPOEKTUPOBaHUS
nprubOPOB U YCTPOKCTB
OINTO3/IeKTPOHUKH, CXeM
Y YCTPOWCTB PasIMYHOro
(hYHKLIMOHA/IbHOT'O
Ha3HaueHus B

MIPUMEHSITb TTPUHLUIIBI U
aJITOPUTMBI PacueToB, a
TaKKe MeTOUKH
BBITIOJTHEHUS pacueTa 1
MIPOEKTUPOBaHUs
npubOpOB U YCTPOICTB
OTTO3/IEKTPOHUKH, CXeM
Y YCTPOMCTB Pa3IMYHOro
(byHKL[MOHATBHOTO

* TPUHLUIAMU U
aJITOPUTMaMH PaCueToB,
a Takke MeTOAUKaMU
BBITIOJTHEHUS pacyeTa u
MIPOEKTHPOBAHUS
MpUOOPOB KBaHTOBO
3/IEKTPOHUKU U
OTITO3/IEKTPOHUKH, CXeM
Y YCTPOMCTB Pa3/MuHOro
(YHKLIMOHAIBLHOTO
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COOTBETCTBUHU C
TeXHUYeCKUM 3alaHueM C
VICTI0/Tb30BaHUEM CPeJICTB
aBTOMaTH3aluu
TIPOEKTHPOBAHHUSI;

Ha3HA4YeHUud B
COOTBeTCTBHHU C
TeXHHYeCKHM 3daJdH1eEM C
HCI10/Ib30BAHUEM CPEACTB
dBTOMATH3allUK1
MPOEKTUPOBAHUSA;

Ha3HaueHud B
COOTBETCTBHHU C
TeXHHUYeCKHM 3daJjdHhEM C
HCII0/Ib30BAHUEM CDELCTB
dBTOMAaTH3all1
TIPOEKTUPOBAHUSA;

Xoportio (6a30BbIit

* MeTOAWKHU

¢ TIpPUMEHATH a/ITOPHUTMBI

¢ MeTOAMKaMU

TeXHUYeCKHM 3a/ilaHreM C
HCI0J/Ib30BaHKWEM CPeiCTB
dBTOMATH3allH
MPOEKTUPOBAHMUSA,

COOTBETCTBHHU C
TeXHHUYeCKHM 3aJdHUEM C
HCITI0/Ib30BaHWEM CpeCTB
dBTOMATH3allK1
ITPOEKTHPOBAHUA;

yPOBeHb) BBITOJ/IHEHMS pacueTa v pacueToB, a Takxe BBITIOJIHEHMS pacueTa U
MPOEKTUPOBAHUS METOJ VKU BBITTOJTHeHUS IIPOEKTUPOBAHUA
npruOOPOB U YCTPOKCTB pacuera u MprOOPOB KBaHTOBOM
OITTO3/IEKTPOHUKH, CXeM | IMPOEKTUPOBaHUA 371€KTPOHUKH U
Y YCTPOWCTB PaslWyHOro | NpHUOOPOB U YCTPOICTB OIITO3/IEKTPOHUKH, CXeM
(hYHKLIMOHA/IbHOI'O OITO/IEKTPOHUKH, CXeM | U YCTPOMNCTB pa3IMyHOIO
Ha3HaueHUs B Y YCTPOMCTB Pa3/IMYHOIO | (PyHKLIMOHA/IBHOIO
COOTBETCTBHH C (YHKL[MOHATBHOTO Ha3HaueHus B
TeXHUUYECKUM 3aJlaHMeM C| Ha3HAUeHUs B COOTBETCTBHU C
HCII0/1Ib30BaHUEM CPeJICTB| COOTBETCTBUHU C TeXHUYeCKUM 3aJlaHUeM C
aBTOMAaTH3aI[UU TeXHUUYECKUM 3aZlaHMeM C| HCII0/Ib30BAHHEM CPe/iCTB
MPOEKTUPOBAHUS, HCI0/Ib30BaHUEM CPeJICTB | aBTOMAaTHU3aLuU

aBTOMAaTH3aI[UU IIPOeKTUPOBAHMSI,
IPOEeKTUPOBAHUS,

YOB/NIETBOPUTENIBH | * METOJUKU * NPHMEHSATb METOJUKM | * METOAMKAMH

0 (IOpOroBbIi MPOEKTUPOBAHUS pacueta u BBITTO/THEHUSA

YPOBeHb) nprubOPOB U YCTPOKCTB IPOEKTUPOBAHUS MIPOEKTHUPOBaHUS
OITTO3/IEKTPOHUKHU npubOpOB U yCTPOICTB nprOOpPOB KBaHTOBOM
Pa3INyYHOIO OITTO3/IEKTPOHUKHU 3/IeKTPOHHKHU U
(DYHKLIMOHA/IbHOT'O Pas3IMyHOIo OIITO3/IeKTPOHUKHU
Ha3HAueHUs B (yHKLIMOHAILHOTO Pa3mIUYHOro
COOTBETCTBHH C Ha3HaueHus B (YHKLIMOHAIbHOT'O

Ha3HaueHHs C
HCII0/Ib30BaHUEM CPECTB
dBTOMATH3all
TIMPOEKTUPOBAHMNSA,

AedATe/IbHOCTH, XdPAKTEPU3YIOLIKUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHBbIE 3aJaHUA
s peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa

oOpa3oBareIbHOM MPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 Tembl pedepaToB
— 1. OnpepesieHre KOHLIEHTPALMK JIETUPYIOLLMX TPUMeCel /i MOIyueHHsl MOTyNPOBOJHUKA C

(dopMUpoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

COOCTBEHHBIM THIIOM TPOBOAUMOCTHU. 2. POTOMPOBOAUMOCTD MOJIYTIPOBOJHUKA: €e TUITbl U MeXaHU3Mbl
BO3HUKHOBEHUS, OCHOBHbIe MapameTphl. PacueT kKoadduieHTa ycruaeHus: GOTONPOBOAUMOCTH U METO/IbI
ynpasyieHusi uM. 3. @0OTO3AC B TOMYNIPOBOJHUKAX: MeXaHU3Mbl ee BO3HUKHOBEHHs, OCHOBHbIE THIIbI,
MeToAbl pacuera, 0Oa3oBble mapameTpbl. 4. CpaBHEHHe CIEKTPajbHBIX XapaKTePUCTHUK pPe30HaTOpPOB
3aKpBITOTO U OTKPBLITOTO TUIIOB. 5. [IpoX0yKAeHre ONTHYeCKOTo U3/TyueHus: yepe3 rPaHML]y pasfiesia AByX
Cpe/l: OCHOBHbIE SIBJIEHUS], XapaKTepUCTUKU U mapameTpbl. 6.CrIOHTAaHHOe U BbIHYXKJEHHOe U3/TyuyeHue
aToma, Ko3(hduimeHTbl DUHINTeMHa, WX GU3NUECKUA CMBICT W TIPUPOZAA CBA3M MeXAy Co0oi,
BO3MOKHOCTb YIIPaB/IeHUSI UUC/IeHHbIMA 3HAueHWsSMU TlapamMeTpaMu BBIHY)KIE€HHOTO W3/yueHus |
BBIHY>KJIEHHOTO TIOI/IoleHus. 7. Vgeonorusi co3faHusi reHepaTtopa ONTHYeCKOro U3/yueHWs Ha OCHOBE
YCWINTENST 3/IeKTPOMarHUTHOTO wu3ydyeHus. 8. Buapl Hakauky, CBOMCTBAa HAaKauykd B TpeX- U
YyeTbIpeXypOBHeBOW cxemaX. CpaBHeHHe UX BO3MOKHOCTe. 9. TlpuHLMIT pabOTBI M U TUITUYHBIE
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3HaueHUs! TapaMeTpPOB TeHepUPYeMOro W3/Iy4deHus MOJeKy/aspHbIX JaszepoB. 10. IlpuHiun paboTbl u
TUTNMYHbIe 3HaYeHUsl TlTapaMeTPOB reHepUpyeMOoro U3/yueHusi MIOHHbIX j1a3epoB. 11. [IpunHiun paboTel 1
TUTNHUUHbIe 3HAYUeHUsI TapaMeTPOB reHepUpyeMOro U3/1yueHus: M0/TyTPOBOJHUKOBBIX J1a3ePOB

3.2 TeMbI JOMAIIHUX 3aJaHHN
— @opMupoBaHUe 30HHOTO CIeKTpa TBepO0ro TeJia, BO3MOXKHOCTH YTIPaB/IeHUs UM.
— TloHsiTie MeTacTabU/IbHBIX COCTOSIHUM, BpeMeHH peJlaKCaliiu.
— KosdduieHT ycuneHust UHBEPCHOW Cpeibl.
— CBoiicTBa ONTUUECKOTO pe30HaTOPa OTKPBITOTO THUIIA.

3.3 TemMbl 0IPOCOB Ha 3aHATUAX

— @®opMUpoBaHUe 30HHOTO CIIeKTpa TBEPZOro TeJla, BOSMOXXHOCTH yTIpaB/IeHUs UM.

— TIlonsaTHe MeTacTabMIBHBIX COCTOSIHWM, BpeMEeHU peraKCcaryy.

— KosdduimeHT ycuneHvss ”HBEPCHOM Cpe/ioii, CBONCTBA ONTUUYECKOTO pe30HaTopa OTKPBITOTO
THUIA.

— Tunel hOTONPOBOJUMOCTH, €e OCHOBHbIE ITapaMeTphbl U XapaKTepUCTHKHU.

— Tlonsitne ko3¢ duieHTa ycrneHus: GoTONpOBOJUMOCTH.

— Tunsl ¢potossc. Mexanusm nosineHust 6apbepHoii ¢hoTo3/C.

— @oTOo/eTeKTOPhI HA OCHOBE KBAHTOBBIX SIM U CBEPXPeELIeTOK.

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI
— @®opmupoBaHUe 30HHOTO CIIeKTpa TBepP/Ooro TeJja, BO3MOXXHOCTH yTIpaB/IeHUs UM.
— TloHsTHE MeTacTaOW/ILHBIX COCTOSTHUM, BpEMEeHH pejlaKCar|i.
— KoadbduimeHT ycuneHrss MUHBepCHOM Cpe/ibl.
— CBoiicTBa ONTUUECKOTO pe30HaTOPa OTKPBITOTO THUIIA.
— @opMupoBaHUe 30HHOTO CIeKTpa TBepZOoro Tesia, BO3MOXXHOCTH YIIPaB/IeHUs UM.
— TloHsiTHe MeTacTabU/ILHBIX COCTOSTHUM, BpeMeHH peJlaKCallyiu.
— KosdduimeHT ycuneHvss 1HBEPCHOUM Cpe/ioid, CBOMCTBA ONTUUYECKOTO pe30HaTopa OTKPBITOTO
TUTIA.
— Tunbl GOTONPOBOAUMOCTH, €e OCHOBHbIE TTapaMeTpPhl U XapaKTePHUCTHKH.
— TlonsTtue ko3 duienTa ycunenusi GoTONPOBOJUMOCTH.
— Tunbl dhoTo3ac. MexaHu3M MosIB/IeHHs OapbepHOU (HhoTO3IC.
— ®oToJeTeKTOPhl Ha OCHOBE KBAaHTOBBIX SIM U CBEPXPEIeTOK.

3.5 Tembl 1ab0paTOPHBIX padoT
— 1. OnpepeneHvie MMWPHUHBI 3ampeIlieHHONW 30HBI TOMYTIPOBOJHUKA METOZOM TeMIlepaTypPHOTO
CKaHUpOBaHUs (/1abopaTopHasi ycTaHOBKa). 2. VlcciemoBaHWe CBOWMCTB p-n mepexofia B Tpubopax
OTTO3/IEKTPOHMKHU (KOMITbIOTepHOe MojenupoBaHue). 3. CBoWCTBa U TapaMeTphbl (POTONMPOBOAUMOCTU
TIO/TyTIPOBOJJHUKOBBIX (hOTOPe3UCTOpoB (/abopatopHasi ycTaHoBKa). 4. VccremoBaHve aHW30TPOIUU
OTTHYEeCKHUX CBOMCTB KPUCTA/IJIOB HUOOATa TUTHS (KOMITBIOTEPHOE MOZE/TUPOBAHKE).

4 MeToanuecKue Marepuasabl
Insi obecrieueHust mpoiiecca oOyueHUst W pellieHus 3ajau 00yuyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuasbl:
— MeToJuuecKhe Marepuarbl, Orpe/ie/sioliyde TpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarnbl (OpP-MUPOBAHUS KOMIIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. Tuxtun, Anekcanzp HukonaeBuu. KBaHTOBasi 1 onTryeckas 3/ieKTpoHuKa [Tekcr] : yueGHUK
nnst By3oB / A. H. IMuxtud. - M. : Abpuc, 2012. - 656 ¢ : umn. - bubmuorp.: - ISBN 978-5-4372-0004-9 :
YK 621.373.8(075.8) 621.383(075.8) PYB 621.373 (Hanuuue B 6ubmoteke TYCYP - 42 5k3.)
2. ®u3nueckre OCHOBBI OIMTO3/EKTPOHUKU: YuebHoe mocobue / aBwioB B. H. - 2016. 139 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: https://edu.tusur.ru/publications/5963, cBoOOAHBII.
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4.2. lonoHMTe/IbHAA IMTepaTrypa

1. Bbopucenko, Bukrop EprenbeBruu. HaHo3nekTpoHuka [Tekcr] : yuebHoe mocobue f/si By30B /
B. E. Bopucenko, A. 1. BopobObeBa, E. A. YTkuna. - M. : BUHOM. Jlaboparopusi 3Hanui, 2012. - 224
c. : un. - (HanorexHonorum). - bubnuorp. B KoHije uacteil. - ISBN 978-5-94774-914-4 : YIK 621.382-
022.532(075.8) (Hamuuue B 6ubmoreke TYCYP - 81 3k3.)

2. UrnaroB, Anekcanzp HukonaeBuu. OnTossieKTpoHMKa W HaHO(oToHUKa [Tekct] : yuebHOe
nocobue anst By30B / A. H. UrHaros. - CII06. : Jlans, 2011. - 539, [5] c. : un. - (YueOHUKH /1S BY30B.
CrierjuanbHast uTepatypa). - bubmuorp.: c. 526-530. - ISBN 978-5-8114-1136-8 : Y/IK 621.383(075.8)
621.383-022.532(075.8) (Hanuune B 6ubmmoreke TYCYP - 15 3K3.)

4.3. Obsi3aTesibHBIE Y4eOHO-MeToAHYeCKHe T0Co0us

1. [HaBeigoB B.H. ®usuueckre 0CHOBBI OINTO3/IEKTPOHUKU: YuebHO-MeToAnuecKoe rmocobue ajis
CaMOCTOSATe/TbHOM paboThI CTYI€HTOB HarpaB/ieHHH MoAroTOBKU «VIHPOKOMMYHHKAIMIOHHbIE TEXHOJIOTUN
Y CUCTEMBI CBSI3W» U «KBAHTOBBIE M OMITO3/IEKTPOHHBIE TIPUOOPHI M ycTpoiicTBa» / JaBbizoB B. H. - 2016.
92 c. [DnekTponHsIH pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/5964, cBob6ogHbII.

2. [HaBbiioB B.H. N3mepeHue IIMpWHBI 3ampelieHHOW 30HbI TIOMYNPOBOAHMKA METOJ0M
TeMITepaTypHOTO CKaHMpOBaHMs. YueOHO-MeToindeckoe mocobue K saboparopHoii pabote. Tomck:
TYCYP, 2013. — 10 c. [DnekrpoHHbI# pecypc]: PyKoBoAcTBO K JlabopaTtopHoii pabote. — Tomck: Tom. roc.
YH-T cucTeM yripaBieHuss W paguosnektponuku (TYCYP), Kadegpa snekTpoHHBIX MpUOOpPOB. —
OnekTpoH. TekcToBble faH. — Tomck: TYCYP, 2013. — 10 ¢ [DneKTpoHHBIN pecypc] - Pexxum gocTyma:
https://edu.tusur.ru/publications/3559, cBOOOAHBIIA.

3. WccnemoBaHue  aHM30TPONMM  ONTHYECKWX CBOWCTB  KDPHUCTA//IOB HuobOaTta  JIUTHS:
Metoguueckoe mocobuwe K JabopaTopHOW paboTe [jis CTy[eHTOB OakajaBpuaTa I10 HaripaBIeHUIO
11.03.04 — «DneKTpoHMKA M HaHO3/1eKTpPOHUKa» Ilpodunb: «KBaHTOBas U oNTHUYecKasl 371eKTPOHUKa» /
HaebijoB  B.  H. - 2016. 13 c.  [DnekrpoHHeld pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/5970, cB06OgHBIA.

4. CpoiicTBa M TmapaMeTpbl ()OTONPOBOJUMOCTH I10/yTIPOBOJHUKOBBIX (POTOPE3UCTOPOB:
Metonuueckoe mocobwe K sabopaTopHoi paboTe Ajs CTy[eHTOB 0OakajlaBpviaTa II0 HaripaB/eHHIO
11.03.04210100.62 — DOnekTpoHMKAa W HaHO3/MeKTpoHWKa. I[lpoduib: «KBaHTOBasi W ONTUUECKas
anekTpoHuka» / [HaBbijoB B. H. - 2016. 16 c. [OnektpoHHbii pecypc] - Pexum pgoctymna:
https://edu.tusur.ru/publications/5967, cBOOOAHBIIA.

5. HccnenoBaHue CBOWMCTB p-n IepexofoB B TMpubopax OMNTO3/IEKTPOHUKU: MeToauueckoe
nocobue K JsaboparopHoil pabore gy cTygeHTOB OakasnaBpuara 1o HarpaBneHuro 11.03.04 —
«DNeKTPOHUKA M HaHO/IeKTPOHUKa» Mpodusib: «KBaHTOBasi U ONTHUeCKasl 371eKTpOHKKa» / [laBbijoB B.
H. - 2016. 17 c. [DnektpoHHbl pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/59609,
CBOOO/HBIM.

6. 2. Ilyka A.A. OnekTpoHuKa.. YueOHOe mocoOHe a1 By30B C 3aJjadyaMd K I7laBaM H
naparpadam. ITox pen. A.C. CuroBa. CaskT - [TepepOypr. - 2006, -799 c. - ISBN 5-94157-461-4. YK
521.38 (075.8). Kon-Bo 3K3.: 3 wT. (Hamuure B 6ubmoreke TYCYP - 3 3K3.)

7. KBaHTOBble U OITO3/€KTPOHHbIe TMPUOOpPHI M yCTpoWcTBa: MeToguueckrde yKasaHUs K
npakTuyeckuM 3aHaTusM / MsarkoB A. C. - 2012. 53 c. [OnekTpoHHbIN pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/2495, cBo60gHBIMA.

8. KBaHTOBble M ONTO3/I€KTPOHHBIE TPUOOPHI W YCTPOWCTBA: MeToguueckue yKa3aHUs 10
camocTosTe/bHOM pabore / MsarkoB A. C. - 2012. 15 c. [OnekTpoHHBIM pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/2496, cBoOOAHBIIA.

4.4. Pecypcsol cetu IHTEpHeET

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTeMbI
1. O6pa3oBarenbhbiii optan TYCYP, 6ubnuoreka TYCYP, unrepHet, pegakrop "Microsoft
PowerPoint"
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