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

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
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Ne Bubl yueOHOM JesiTeTbHOCTH 6 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 52 52 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 56 56 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueTt: 6 cemecCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 49 or « 28 » 2 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

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

Pa3paboTumku:

Houenrt kad. II1 AxkceHos A. U.

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:

npodeccop TYCYP. kadenpa
OneKTpoHHbIe TIPHUOOPHI Opnukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbr0o AUCLUIIMHBL  SIBJIsSIeTCS  (DPOPMUPOBAHWE HAyUHOM OCHOBBI [Jii OCO3HAaHHOTO U
1[eJIeHarpaB/IeHHOTO WCTIOMb30BaHUsl TIOJTYYeHHBIX 3HAHUU TIPU KCIUTyaTalldu JIeMEHTOB, TIPUOOPOB U
YCTPOWCTB BaKyyMHOM U TJIa3MeHHOM 3JIEKTPOHUKH, a TaKKe MPOeKTUPOBAHUS 37IEKTPOHHBIX CXeM Ha UX
OCHOBe.

1.2. 3agauM JUCIHUILIMHBI
— 3apaueli AMCLUIUIMHBI ABASETCA (DOPMUPOBAHME y CTYAE€HTOB CHUCTEMbI 3HAHWN B 00/1aCTH
(u3nky paboThl BAKYYMHBIX U TIJIa3MeHHBIX TIPUOOPOB U YCTPONCTB, CIIOCOOHOCTH CTPOUTH TIPOCTEHIIINe
(bu3nMyeckre U MaTeMaTHUeCKHe MOJIe/IM BaKyYyMHBIX U TJIa3MEHHBIX NPHOOPOB, MPUMEHATh (PU3MKO-
MaTeMaTHUeCKHH armapar Jijisi pacueTa ¥ Mo/le/TMpOBaHusl (pu3nueCKUX MPOLeCCOB, TTPOTEKAIIINX B HUX.

2. Mecro aucuuningsl B crpykrype OITIOII

HOuctuniiHa «BakyymMHasi U Tuia3MeHHast 3nekTpoHuka» (B1.B.O/1.9) orHocuTcs K 6moky 1
(BapuaTHBHas 4acCTh).

[TpefiiecTBYIOUMMH  AUCLIATTMHAMY,  (DOPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
clefywollyde AUCLMIUIMHBL: Martematuka, Marepuanbl 5/€KTPOHHOM TeXHUWKH, TBepjoTesbHast
3/71eKTPOHUKA, PU3MKa.

[MocneaywowMy  AUCLUWIIMHAMUA ~ SIBASIFOTCSI:  OCHOBBI  TIPOEKTUPOBAHUST  7IEKTPOHHOMU
KOMITOHEHTHOU 6a3bl, OCHOBBI TEXHOIOTHH /1€KTPOHHON KOMITOHEHTHOM 0a3bl.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJieyIOIUX KOMITEeTeHL1ii:

— TIK-1 crocoGHOCTBIO CTPOWUTH TMpOCTellre (U3MUeCcKhe W MaTeMaTHuecKue MOJesu
npubopoB, CXeM, YCTPOMCTB M YyCTAHOBOK 3I€KTPOHUKM W HAHO3MEKTPOHWKH  Pa3UYHOTO
(D)yHKIIMOHA/IbHOTO Ha3HaueHWs, a TakKXXe WCIO0/b30BaTh CTaHJAapTHbIE [POrpaMMHBIE CpeJCTBa MX
KOMIIbFOTEPHOI'0 MO/Ie/TMPOBaHMUS;

— TIK-5 roToBHOCTBIO BBITIONHATH pacueT U MPOeKTUPOBaHKE 3/IeKTPOHHBIX MPUOOPOB, CxeM U
YCTPOWCTB pasIMUYHOIO (PyHKIIMOHA/JBHOTO Ha3HaueHWsi B COOTBETCTBUM C TeXHUYECKUM 3aJjaHheM C
VICTI0/Tb30BaHUEM CPeJICTB aBTOMaTHU3aLuU MPOEKTUPOBAaHMS;

B pesynbrare nsyyeHus JUCLMIVIMHBI CTYAEHT [O/DKEeH:

— 3HaTh — OCHOBbI ()M3UKHU BaKyyMma, I71a3Mbl U TBEPZAOIO Tesa; — MPUHLIMIIbI UCIIOIb30BaHUS
¢usnyeckux 3¢¢eKToB B BaKyyme U B Tjla3Me B MpuOOpax M YCTPOMCTBAaX BAKyyMHOM, Tla3MeHHOMN
3JIEKTPOHUKH; — KOHCTPYKLMH, TapaMeTpbl U XapaKTepUCTHKH W MeTObl MOJeMPOBaHuUs MPUOOPOB |,
CXeM, YCTPOMCTB U YCTaHOBOK /IEKTPOHUKHU U HAHO3/IEKTPOHUKHU.

— yMeTb — apryMeHTHMPOBAHO BBHIOMpAaTh W peaan30BbIBaTh Ha TMpakTHKe 3(deKTHBHYO
METOAMKY SKCIIepUMEHTalbHOTO HWCCAeJOBaHUs; — TMPUMEHSTb MeTO/bl pacyeTa [apaMeTpoB U
XapaKTepUCTUK TpPUOOPOB BAaKyyMHOM ¥ TJIa3MEHHOM S/7eKTPOHUKW; — TIPUMEHSITb MeTOZbl
MO/IeJTMPOBAHMSI M TPOEKTUPOBaHUsI TIPUOOPOB M YCTPOMCTB BaKYyMHOM U T/Ia3MeHHOM 371eKTPOHUKH; —
aHaIM3UPOBaTh MH(OPMALMIO 0 HOBBIX THIAX BAKYYMHBIX U TJIa3MeHHBIX MTPUOOpax.

— BJ3jileTb — MeTOJaMHU SKCIIepUMEHTA/bHBIX WCC/Ie[0BaHWM TapaMeTpPOB U XapaKTepHUCTUK
MarepuaaoB, NMPUOOPOB M YCTPOMCTB BAaKyyMHOM U I71a3MEHHOW 3/1€KTPOHUKH; — COBPEMEHHBIMHU
TIPOrPaMMHBIMU CPe/ICTBAMH MO/I€/IMPOBAHUS W TTPOEKTUPOBAaHKSI TIPUOOPOB BaKyyMHOU U TIa3MeHHOU
3JIEKTPOHUKH; - OCHOBHBIMU IIpeMaMH 00paboTKU U Npei0CTaB/IeH s SKCTIepUMeHTaIbHBIX [JaHHBIX.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh [JUCIMIUIMHBI cocTaBnisgseT 3.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATebHOCTH Bcero yacoB CemecTpsl

6 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 52 52
Jlekiun 20 20
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IIpakTryeckue 3aHITHS 16 16
JlabopaTopHble 3aHSTHS 16 16
W3 HUX B UHTepaKTUBHOU hopme 30 30
CamocTosiTenibHast paboTta (Bcero) 56 56
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 24 24
IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 16 16
Bcero (6e3 sk3ameHa) 108 108
OO1mast TpyJ0eMKOCTh Yac 108 108
3aueTtHble Eavnuibl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BU/BI 3aHATUN

s | 2| B
E | 2| 2| Le|
R 8 x g F z 5
N o @ s o o s =
= S| 3 4 S 2 > 5
Ne Ha3BaHus pa3zesnoB AUCLUTUIMHBI g & = 5 o @ =l
= ¢ g 5 gz &s
[a9] @)
: | & g =8| &8E
g} O o
= !C:'U CEG
= O
1 |3MuccroHHas 3/1eKTPOHUKA 9 8 12 24 53 [TK-1, ITK-5
2 | D/eKTpOHHBIN TTOTOK. 2 0 0 5 7 [TK-1, TIK-5
3 | YnpaBneHue 371eKTPOHHBIMUA [OTOKaMU 2 6 0 10 18 [TK-1, TIK-5
4 | DnemeHTapHbIe MPOLIECCHI B I/1a3Me. 2 0 0 4 6 [1K-1, ITK-5
5 |OcHOBHEBIE CBOMCTBA I1/Ia3MBI. 2 2 4 10 18 IIK-1, ITIK-5
6 |MeToabl U3MepeHuli TapaMmeTpOB 1 0 0 2 3 [1K-1, TIK-5
T1/71a3MBl.
7 |IlpumeHeHue M1a3Mbl 2 0 0 1 3 [TK-1, TIK-5
Utoro 20 16 16 56 108
5.2. Copep)xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIprBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)
3 5 S
g Sz
=
Ha3sauust pasenios CopeprkaHue pasziesioB JUCLIUILIMHBI 110 z - ? %
JIEKLIUSIM s g g
= | &2
= 6 *
6 cemecTp
1 OMuccroHHas 37IeKTPOHUKA OCHOBBI 3/1IEKTPOHHOU T€OpWY TBEPAOrO 9 [TK-1, ITK-
Tejia. DHepreTuyeckue 30HbI B 5
KpucTase. /IBikeHHe 371eKTPOHOB B
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Kpuctasuie. CTaTUCTHKA 3/IEKTPOHOB B
TBEPZOM TeJsie. JNeKTPOIPOBOJHOCTh
METaJI/IOB U TOJTyTIPOBOJTHUKOB.
KoHTakTHast pa3HOCTh MOTEHIIUAJIOB.
[ToBepXHOCTHBIM TTOTEHIUATbHbBIN
Gapbep.

HToro

2 DJIeKTPOHHBIN MOTOK.

ONeKTPOHHBIM MOTOK, ero ()opMrpOBaHKe
Y TPAHCTIOPTUPOBKA, UHTEHCHBHBIE U
HEUHTeHCUBHbIE, PeJIITUBUCTCKYE U
HepesSTUBHACTCKUE 3/1eKTPOHHbIe TIOTOKHY,
crocobbl HOPMUPOBAHMST 3/IEKTPOHHBIX
MOTOKOB pa3MYHON UHTEHCUBHOCTH
(2MeKTpOHHBIe MYIIKU U TIPOKEKTOPHI),
TPaHCIIOPTUPOBKA 3/IEKTPOHHOIO MOTOKA
Y Cr1oco0bl OrpaHUYeHUsT ero
TriorepeyHbIX pa3mepoB. [Ipeobpa3oBaHue
SHEepPruM 371eKTPOHHOIO MOTOKA B ipyrue
BU/IbI SHEPTUH, CITIOCOObI, OCHOBAaHHbIE Ha
B3aMMO/IEMCTBHY C BHEIIIHUMU
3/IeKTPOMarHUTHBIMU T0JISIMHU,
SHepreTUyecKui 3ppext
B3aumozieiicTBusi. CriocoObl, 0CHOBaHHBIE
Ha B3aMMO/IeHCTBUY C TBEP/bIMU TejlaMu
U CTPyKTypamH, 3¢ deKTbl
B3aUMO/IeHCTBUS

(kaTo10MFOMUHE CLIeHITHS,
KaToZl0yCH/IeHUe, DeHTTeHOBCKOe
n3nyueHue, HarpeB). [IprimMepbl
WCTI0/Ib30BaHMs B pUO0Opax BaKyyMHOM
3/IEKTPOHUKH.

HNToro

TK-1, TTK-

3 YrpaB/ieHue 3/1eKTPOHHBIMU
MOTOKaMH

YnpaBneHue 3/1€KTPOHHBIMU MOTOKaMHU.
OreKTpuuecKre U MarHUTHbIE CITIOCOObI
yIpaBJ/ieHUs! TVIOTHOCTBIO ¥ CKOPOCTBIO
3/1eKTPOHOB. KBa3ucraTtuueckue u
JTMHAMHUYeCKHe CroCcoObl yIrpaB/IeHusl.
ITpuMepbI UCIOTB30BaHuUs B MpUbOpax
BaKyyMHOMU 3/IEKTPOHUKU

HToro

TIK-1, TTK-

4 DneMeHTapHbIe MPOLIECCHI B TJIa3Me.

VoHr30BaHHbIM ra3 U 11a3Ma.
DieMeHTapHbIe MTPOLIeCCh B M/1a3Me U Ha
TMOrPaHUYHBIX TIOBePXHOCTSIX. OCHOBHbBIE
MeTO/bl FeHepaLyy My1a3mbl. Mogenu s
OTHCaHUsI CBOMCTB TI/Ia3Mbl.
OddeKxTUBHbIE CeueHUs] B3aUMO/eHCTBUS.
KynoHoBckue ctonkHoBeHus. Heyripyrue
CTOJIKHOBEHMS B TI/Ia3Me TIePBOTo U
BTOpOTrO pofa. Ilepe3apsizka.
PexoMOuHaIMsI 3apsDKeHHBIX YaCTHL].
[IBr>KeHMe 3apshKeHHbBIX YaCTHL]| B
niasme. [IpelihoBoe 1 HampaBeHHOe

TK-1, TTK-
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ABYDKEHHE 3aps’KeHHbIX YaCTHUIL].

HToro

5 OCHOBHBIE CBOWCTBA I1/Ia3MBbI.

Turel ra30BbIX paspsgos. Obmue
CBOMCTBa M/1a3Mbl. Paguyc [lebasi.
KBa3suHeUTpanbHOCTD I/1a3MBl.
Knaccudukanys riasmsl.
O/eKTPONPOBOLHOCTS I/1a3Mbl. fIBIeHus
riepeHoca. I1i1asma B MarHUTHOM I10J1€.
Konebanus. HeycroitunBoctu u
5MHUCCHOHHbIE CBOMCTBA I171a3Mbl

Htoro

[TK-1, ITK-

6 MeTo/ibl U3MepeHUl TTapaMeTpOB
T71a3Mbl.

N3nyuenus niasmel. MeTozbl yCKOpeHUs
T71a3MeHHBIX [TOTOKOB. /luarHocTvKa
rapaMeTpoB I1/71a3Mbl. 30H/I0BbI MeTO,
JMarHoCTUKW. OIMHOYHBIN 30H/,.
JBoliHOI 30HA. DMUCCHOHHBIN 30H/I.
Metozbs! CBY u 1a3epHON JUarHOCTUKA
T/1a3Mbl

HToro

[1K-1, ITK-

7 IlpriMeHeHue 11/1a3Mbl

[TprMeHeHVe 11a3Mbl B 3/IeEKTPOHUKE.
[1na3meHHbIe UICTOUHHMKU HOHOB ra3oB U
MeTasnoB. [11a3MeHHbIe HCTOUHUKU
3/IeKTpoMeTasyioB. I1na3meHHbIe
reHepaTopbl U yCKOPUTEIN

HNToro

2

[1K-1, ITK-

Wroro 3a cemecTp

20

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTIIMHBI U MEeXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromMu (MpeabIyLIUMU) 1

obecrieuriBaeMbIMU (TTOC/IEIYFOIIMMU ) JUCLIATIMHAMM TIPeJICTaB-/IeHbl B Tabuiie 5.3.

Tabmuiia 5.3 - Pa3genb! AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3zenoB faHHOW AUCLUTUTMHBI, [I7IsT KOTOPBIX He00X0AUMO

No HayMeHOBaHMe JUCLATUIAH n3yyeHue 00ecrieurBarIX ¥ 00eCrieunBaeMbIX JUCLIUTLIH
1 2 3 4 5 6 7
[IpeaecTByroLe JUCLUATIIMHBI

1 |Maremaruvka + + + + + + +

2 |Marepuasnsl 3/IeKTPOHHOU TEXHUKHU + + +

3 | TeBeppoTenbHast 371EKTPOHUKA + + +

4 | ®u3uka + + + + + + +

[Tocnenyroiiye JUCLUATITMHBI

1 |OcHoBbI NPOEKTHPOBAHMS 4 4 + 4 4
3JIEKTPOHHOUM KOMITOHEHTHO! 6a3bl

2 | OcHOBBI TEXH?HOFHH 3/IeKTPOHHOM + 4 + + 4 N
KOMIIOHEHTHOM 0a3bl

5.4. CooTBeTCTBHE KOMIIeTeHIIM, (h)opMIpyeMbIX IIPH U3yYeHUH AUCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMITeTeHI[MM, (OpMUPYyeMbIX TpYU WU3YYeHUU [OUCLUTUIUHBI, U BUJOB 3aHSATHI
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npe/icTaB/eHo B Tabsurie 5.4

Tabmuma 5. 4 — CoOoTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHM, (OPMHUDYeMBIX TPU H3yueHUU

MVCLIATITUHBI

Bubl 3aHaTHIM

KomneTeHiun
Jlekumu

[TpakTHUeCKKe 3aHATHS
JIabopaTopHbIe 3aHATHSI

CDOPMLI KOHTPOJIA

IIK-1

+
+

+ |CamocTrosiTesibHas paborta

KonTtposbHas pabora,
KoHcriekT camMonogroToBky,
CobecenoBanue, OTueT 10
naboparopHoii pabote,
KomrioneHT
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATHUSIX

IIK-5

KonTtponbHas pabora,
KoHCIeKT caMOmoAroTOBKH,
Cobecenoranue, OTUeT 10
naboparopHoii pabore,
KomrioneHT
cBoeBpemMeHHOCTH, Ompoc
Ha 3aHITUAX

6. InTepakTUBHBIE MeTOABI M (OPMBI OpraHu3auu 00yYeHNs
TexHO/MIOTUM MHTEepPAKTUBHOTO OOyueHHWsl TPU pa3HbIX (opMax 3aHATUN B uvacaxX IpUBeJeHbl B

Tabnwe 6.1
Tabnuiia 6.1 — TeXHONMOTMM UHTEPAKTUBHOTO 00yUueHUsI MPHU pa3HbIX (opMax 3aHSITHH B Uacax
NuTepakr
WHTepaKTHBHbIE NHTrepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIPaKTUYeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
JIeKLIAU
[Ipe3eHTanmu c 2 2 2 6
WCII0/1b30BaHVeM
MyJIbTUMe/ua C
obcyxaeHreM
Pabota B KomMaH e 2 2 2 6
PellieHne cuTyarjuOHHBIX 6 6 6 18
3aza4
Ntoro 10 10 10 30

7. JIabopaTopHbIA MPAKTHKYM
Copep>xaHue y1abopaTopHbIX paboT MpuBeieHo B Tabuie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z > 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
s | &S
2 ' O
= S
6 cemecTp
1 OMuCCHOHHAs 3/IEKTPOHUKA N3mepeHre KOHTAaKTHOM Pa3HOCTH 12 [TK-1, TIK-
rnoreHuuanos. MccnenoBanue 5
TEePMO3/IeKTPOHHOM 3MHCCHUU.
WccnenoBanue ¢hoTO371€KTPOHHOM
smuccud. ViccieioBaHre BTOPUUHOM
3JIEKTPOHHOM SMUCCHUM.
Htoro 12
5 OCHOBHBbI€ CBOMCTBA TI/1a3MBl. ITpoBepka 3akoHa Mof00us pa3psiZioB 4 [TK-1, TIK-
(3akoH IlarieHa) 5
Nroro 4
Wroro 3a cemecTp 16
8. IIpakTHuecKue 3aHATHUSA
CopeprkaHue MpaKTHUeCKUX paboT rpuBeseHo B Tabmuie 8.1.
Tabsuna 8. 1 — CopeprkaHue MpakTUYeCKUX paboT
o ¢ =
E 4 =
S = =
= s 8
Hassanus paszenos CopeprkaHre MpaKTUYeCKUX 3aHATUN § o = GE
=
&£ =
2 5 g
= S}
6 cemecTp
1 OMuCCHOHHAs 3/1IeKTPOHUKA Tepmo3/1eKTpOHHAs SMUCCHUS. 8 [TK-1, TIK-
DOTO3/1eKTPOHHAY SMUCCUA. BTopruHas 5
3JIEKTPOHHAs1 SMUCCHsL. ABTO3/IEKTPOHHAs
SMUCCHSL.
Utoro 8
3 YmipaByieHre 3/IeKTPOHHBIMU JB>KeHMe 3apsPKeHHbIX YaCTUL] B TIOJISIX 6 IK-1, TTK-
MOTOKaMHU Vtoro 6 5
5 OCHOBHBI€ CBOMCTBA T11a3MBl. 30H/10Bast AMarHOCTHKA 2 [TK-1, TIK-
Ntoro 2 >
Wroro 3a cemecTp 16

9. CamocrosiTesibHast paboTa
Buibl camocTosiTes1bHOM paboThl, TPYA0EMKOCTb 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
tabmuie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

[<5]
2 3 S
O
o S E
Buzpl camocrositenbHOM = > O
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
6 cemecTp
1 OMuccroHHas ITogroroBka K 8 IK-1, KomnoneHT
3/IeKTPOHUKA MpPaKTUYe CKUM 3aHATUSIM, [1K-5 CBOEBPEMEHHOCTH,
ceMHHapam KoHTposbHas pabota,
MPOC Ha 3aHATHUSAX
ITpopaboTKa JeKIIMOHHOTO 4 8 POC Ha 3a 6 >
Marepuana TYeT Mo 1abopaTopHOU
pabore
OdopmiieHre 0TUETOB TI0 12
nabopaTtopHbIM paboTam
Utoro 24
2 D/eKTPOHHBIM MOTOK. ITpopaboTKa JIEKIJMOHHOTO 5 [1K-1, Ornpoc Ha 3aHATUSIX
Marepuasa [1IK-5
Ntoro
3 Ynpasnenue [ToaroroBka K [1K-1, KomrioneHt
3/IEKTPOHHBIMU MOTOKAMU | TIPAKTAYECKUM 3aHSTHSAM, IK-5 CBOEBPEMEHHOCTH,
ceMHUHapam Koncrekr
ITpopaboTKa JIeKIMOHHOTO 4 %aMOHOAFOTOBKHé
Marepuana OHTpOJIbHas pabora,
Ornpoc Ha 3aHATUSIX
Ntoro 10
4 DyieMeHTapHble ITpopaboTKa JeKIIMOHHOTO 4 | IIK-1, KomrioneHt
MPOLIECCHI B TI/Ia3Me. Marepua’sa ITK-5 CBOEBPEMEHHOCTH,
KonTponbHas T
ViToro 4 OHTpOJIbHas paboTa,
Onpoc Ha 3aHITUAX
5 OcHOBHbIE CBOMCTBA IToaroroBka K 2 IK-1, KomnoneHT
[1a3MBblL. MPaKTUYEeCKUM 3aHATUIM, [1K-5 CBOeBpeMeHHOCTH, Orpoc
ceMHHapam Ha 3aHaTUsAX, OTUeT 1o
TOPHOM T
ITpopaboTKa JeKITMOHHOTO 4 J(1:a660pa OpHoii pabore,
Marepuana obecesoBaHue
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 10
6 MeTtozbl U3MepeHul [TpopaboTKa JeKIIMOHHOTO 2 |IIK-1, KomrioneHt
riapaMeTpOB T1JIa3Mbl. marepua’sa IK-5 CBOEBPEMEHHOCTH,
VToro 2 Koncrekr
caMorioAroToBku, Ompoc
Ha 3aHATUSIX
7 IIpuMeHeHMe 11/1a3Mbl ITpopaboTKa JIeKIMOHHOTO 1 [K-1, KommnoneHt
Marepuasa [TK-5 CBOEBPEMEHHOCTH,
ViToro 1 Koncriekr

caMmorioArorosku, Ompoc
Ha 3aHATHUIX
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Nroro 3a cemecTp

56

Htoro

56

He npegycmorpeno PYII

10. KypcoBas padora

11. PeiiTuHrOBasi cUCTeMa /I/Is1 OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIeHKH A1JIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcumMasbHbIN
. MakcuManbHbIN MakcuMmanbHbIN
DreMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©Gan 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
6 cemecTp
KommnoHeHT 4 4 4 12
CBOEBPEMEHHOCTH
KoucmekT 4 4 4 12
CaMOIO/JIrOTOBKU
KoHTposbHast pabora 6 8 12 26
Ornpoc Ha 3aHATUSX 7 5 20
OTueT 1o y1labopaTopHOM 8 8 8 24
pabote
CobecemoBaHMe 2 2 2 6
Wtoro makcumym 3a 32 33 35 100
Tepuo/,
Hapacraroiym utorom 32 65 100 100
11.2. Ilepecuet 0a/I/IOB B OI€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHON TOUKH Ouenka
> 90% OT MaKCMMa/bHOM CyMMbI OaiioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% oT MakcuMasbHON cyMMbI OansioB Ha fgaty KT 3
< 60% oT MakcuMasibHOM cymMbl OasiioB Ha Aary KT 2

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYI0 U ME)XKAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXAYHAPOAHYIO OL|eHKY TpeJCcTaB/ieH B Tabsuiie

11.3.

Tabsuiia 11. 3 — ITepecueT CyMMbI Oa/IJI0B B TPAJIULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymma 6asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHo) 90 - 100 A (oT/1M4HO)
4 (xopoilio) (3auTeHO) 85-89 B (oueHb x0po1110)
75 -84 C (xopo110)
70 - 74 D (yZOBI€TBOPUTEJIEHO)
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65 - 69
60 - 64 E (mocpencTBeHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. BakyymHas ¥ 1/1a3MeHHasi 1eKTpOHHKa: YuebHoe mocobue / Butnep JI. P. - 2007. 151 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/545, cBo6oAHBIH.

2. BakyymHas ¥ Tsia3MeHHasi 37eKTPOHMKAa: YueOHOe mocobue i CTY[eHTOB HarlpaB/eHHs
«210100.62 — DneKTpoHUKa U HaHO3eKTpoHUKa» / AkceHoB A. U., Okc E. M., 3nobunHa A. @. - 2013.
128 c. [SnexTpoHHbIi pecypc] - Pexxum fgoctyma: http://edu.tusur.ru/publications/3456, cBoOOAHBIA.

3. CymkoB A.[l. BakyymHasi 31eKTpoHMKa. PU3MKO-TeXHUUECKHe OCHOBBI : yueOHOe mocobue
nuist By30B - CII6. : Jlanb, 2004. - 462 c. (Hamuuue B 6ubmoreke TYCYP - 37 3k3.)

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. Oxkc E.M. VcTOUYHHKH 3/IeKTPOHOB C TJIa3MeHHBIM KaTo/oM: (h13UKa, TeXHUKA, IPUMEHEHUS :
MoHorpadus ; ToMCKuI roCy/lapCTBeHHbIN YHHBEPCUTET CHCTeM YIIpaB/leHUs U Paii03/IeKTPOHUKHU. -
Tomck : M3pmaTesibCTBO HayuHO-TeXHUUeCKoW nutepatypbl, 2005. — 212 c.. (Hamuuve B OMOMMOTEKe
TYCYP - 5 5k3.)

2. Okc E.M. OcHoBbI (pU3MKM HU3KOTEMITepaTypHOH Myia3Mbl. MeToguueckoe nmocobue. — TOMCK:
TYCYP, 1997. - 87 c. . (Hamnuue B 6ubmioreke TYCYP - 26 3K3.)

3. CoboneB B.[]. ®usnueckrde OCHOBBI 37IeKTPOHHOW TeXHUKH: YueOHUK A1 BY3oB.- M.:
Bricmias 1mikomna, 1979. — 448 c. (Hamuuue B 6ubmioreke TYCYP - 42 3k3.)

4. ®pupapuxos C.A., MoBuuH C.H. ®u3nueckre 0CHOBBI 37IEKTPOHHON TEXHUKW: YUeOHUK ISt
BY3oB .-M.: Beiciias mikosa, 1982. — 608 c. (Hamnuue B 6ubmioreke TYCYP - 18 3k3.)

12.3. YueOHO-MeToANYECKOe TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. Vi3MepeHue KOHTaKTHOM pa3HOCTU TOTeHIMAIoB: MeTofuyeckre yKa3aHUs K JlabopaTOpHOM
pabore st cTyzeHToB HarpaBiaeHus 210100.62 — DneKTpOHMKA U HaHO3/eKTpoHUKa / AkceHoB A. U. -
2013. 19 c. [OnektpoHHbIH pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/3452, cBoO6oAHbII.

2. UWccnemoBaHue TepMO3T€KTPOHHONM 3SMUCCUM: MeToAWYecKHe yKas3aHUs K J1abopaTopHOMN
pabote s ctyaeHTOB HarpaBieHus 210100.62 — DneKTpoHWKa U HaHO3/IeKTPOHHKA / AkceHoB A. U. -
2013. 21 c. [OnekTponHHbIH pecypc] - Pexxum pocryma: http://edu.tusur.ru/publications/3453, cBoGoAHBIH.

3. HccnenoBaHue BTOPUYHOMN 3/1eKTPOHHOM AMHUCCHU: MeToAuecKre yKa3aHus K 1abopaTopHOM
pabore st cTyzeHToB HarpaBieHus 210100.62 — DeKTpoHMKA U HaHO3/eKTpoHUKa / AkceHoB A. U. -
2013. 11 c. [DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3454, cBo60AHBIIM.

4. TIpoBepka 3akoHa momo0Ousi pa3pszoB (3akoH IlamieHa): MeToauyeckue yKas3aHUSI K
naboparopHoil pabote Ans cTygeHTOB HampabiaeHus 210100.62 — DyeKTpoHHWKAa W HaHO3/EKTPOHHUKA /
AkcenoB A. WM. - 2013. 15 c. [OnekrpoHHeiti pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/3455, cBoGoAHBIT.

5. BakyymMHasi ¥ Tia3MeHHas 3JIeKTPOHMKA: MeToauyeckde YKasaHWsd K MPaKTU4YeCKUM
3aHATUAM [J1s1 CTyAeHTOB HarpaB/ieHus «210100.62 — O1eKTpOHUKa ¥ HaHO3/IeKTPOHUKa» / AKCEHOB A.
N. - 2013. 38 c. [DnekTpoHHBIM pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/3450,
CBOOO/HBIM.

6. BaxkyymHas ¥ mja3MeHHas /IeKTpPOHMKA: MeTtofuueckre ykas3aHHs 10 CaMOCTOSITeNIbHOM
pabore / AkceHoB A. W. - 2012. 19 c. [OnekrponHbii pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/1695, cBOOGOHBIH.

12.4. Ba3bl AaHHBIX, HUH()OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. O6pa3oBartenbHbIii MOpPTa YHUBepCUTeTa, bubMoTeka yHUBepcUTeTa

13. Marepua/ibHO-TeXHUYECKoe ofecrnedeHne JUCHHUITHHBI
1. KowmribloTepHbIli Kacc, o0OpyZoBaHHBI KOMIbIOTepaMy Kiacca Pentium II u Bbiie,
BK/TFOUEHHBIY B ceTh Internet.
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14. ®oHpA O11eHOYHBIX CPEe/ICTB
@DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPU/IOKEHUH 1.

15. MeTtopnueckye peKOMeHJAALUM 10 OPraHv3ani U3yuYeHus AUCLHMILIMHbI
be3 pekomeHaluu.
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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
BaxkyyMHas ¥ nyia3MeHHas1 3/IeKTPOHUKA

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: 3

CemecTtp: 6

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— [HonenT kad. IIT AkceHos A. .

3auet: 6 cemecTp

Tomck 2016
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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

IK-1 CTIOCOOHOCTBIO CTPOUTD TTPOCTEHIITHE [oykeH 3HaTh — OCHOBbI (DU3MKU BaKyyMa,
¢busnyeckure ¥ MaTeMaTUueCKHe MOZeIH T/71a3Mbl ¥ TBEP/[OTO TeJla; — NPUHLIUIbI
rpubOopOB, CXeM, YCTPONCTB U YCTaHOBOK WCI10/1b30BaHus (hr3udecKux 3¢ ¢deKkToB B
3/IeKTPOHUKH U HAaHO3JIEKTPOHUKH Pa3/IMUYHOTO | BaKyyMe U B Tla3Me B TIpubopax u
(yHKLIMOHATBHOTO Ha3HAUeHUs], a TaKxKe yCTPOMCTBAaX BaKyyMHOM, IJla3MeHHOU
WCII0/1b30BaTh CTaH/AapTHbIE [IPOrpaMMHbIe 3/71eKTPOHUKU; — KOHCTPYKLMH, TapaMeTphl
CpeiCTBa UX KOMITBIOTEPHOI'O MOZIe/IMPOBAHUS | U XapaKTEePUCTUKU U METO/bI

[TK-5 TOTOBHOCTBIO BBIMOJIHATE PacyeT U MO/le/IpOBaHHst PHGOPOB , CxeM,

YCTPOUCTB U yCTAaHOBOK 3/IEKTPOHMKHU U
HAHO3/IeKTPOHUKH. ;

[omkeH yMeTb — apryMeHTUPOBAaHO
BBIOMpATh U Pear30BbIBATh Ha MPAKTHKE
3¢bHeKTUBHYIO0 METOIUKY
9KCTIepUMEeHTaIbHOTO UCC/Ie/I0BaHMUST; —
TIPUMEHSATb MeTO/bl pacyeTa rapameTpoB U
XapaKTepUCTHK PUOOPOB BaKyyMHOM U
T71a3MeHHOM 3/1eKTPOHUKU; — IPUMEHSITh
MeTO/Ibl MO/Ie/TUPOBaHUs 1
TIPOEKTUPOBAHKS TIPUOOPOB U YCTPOUCTB
BaKyyMHOM U IJIa3MEHHOW 3JIeKTPOHUKH; —
aHa/IM3UPOBaTh MH(OPMALMIO O HOBBIX
TUIMAaxX BaKYyMHBIX U I71a3MeHHbIX
nipubopax. ;

[ o/rKeH BiaseTb — MeTogaMu
9KCIepUMeHTabHbIX UCC/IeJ0BaHUM
rapaMeTpOB U XapaKTepPUCTUK
MaTepuasoB, MIPUOOPOB U YCTPOUCTB
BaKyyMHOM U IJIa3MeHHOW 3JIeKTPOHUKH; —
COBpeMEeHHbIMU MTPOrPaMMHBIMU
Cpe/CTBaMU MOJe/IMPOBaHUs U
TIPOEKTUPOBaHUS PUOOPOB BaKYyMHOU U
T/1a3MeHHOM 3/1eKTPOHUKU; - OCHOBHBIMU
ripeMaMu 06pabOTKH U MPeI0CTaB/IeHUs
3KCIepUMeHTa/bHBIX /IaHHbIX. ;

OO1e XapakTepPUCTUKH TOKa3aTeneld ¥ KPUTEPUEB OL€EHWBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YMmeTb Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
U TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/iesiax

Ob6nagaet

MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEPIIEHCTBYET IeHCTBUS

AHalla30HOM
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r3yuaemoi 06/1acTu C

TBOPUYECKUX pellleHuH,

paboThI

TMOHWMaHWeM I'PaHuL] abcTparupoBaHus
TTPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, MpUHIMILI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a

YPOBEHb)

TIPOLIeCChI, 001I[He
TIOHATHS B Mpe/enax
M3yJaeMoi 06/1acTi

MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX /IJIs pelleHust
orpeie/ieHHBIX MpobeM B
obs1acTv UCcie[OBaHuUS

3aBepllIeHue 3a/1au B
WCCJIe/IOBAHUH,
MIpUCITOCcab/iBaeT CBoe
ToBe/IeHue K
oOcTosITeNIbCTBaM B
perieHUH TIpo6sieM

YnosnetrBopuTenbH
0 (ToporoBbi
YPOBEHb)

Ob6nazmaet 6a30BBIMHU
OOIIMMU 3HAHUSIMU

O06saiaeT OCHOBHBIMHU
YMEHUSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThBIX
3azau

PabGotaeT npu npsimom
HaO/MIoIeHNUN

Ha3HaueHU,
MO/le/TUPOBaHMUSI.

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerennus ITK-1
[TK-1: criocoOHOCTBIO CTPOUTH MpOCTelie Gu3ndeckre ¥ MaTeMaThUdecKre MoZe/d MprOopoB,
CXeM, YCTPOMCTB U YCTAHOBOK D3/J€KTPOHMKM WM HAHO3/€KTPOHUKH pa3/IWyHOro (YHKLIMOHATBHOIO

d TdKXXe MCIIO/JIb30BaTb CTaHAAPTHbBIE TIIPpOrpaMMHbIE CpeACTBa HWX KOMIIBIOTEPDHOI'O

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TIPUMeEHsieMble /Ui 3TOr0 BUJbl 3aHSATUA U HCIIO/b3yeMble CpPeJCTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Tabmurie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabmuia 3 — Orarbl

MporpaMMHbIe CpeaCTBa
HX KOMIIBIOTEPHOT'O
MO e/TMPpOBaHHUA

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue [Mpocretinme ¢usnueckue |Mcnonb3oBaTh CraHapTHBIMU
3TaroB Y MareMaThueckKue MOJTyueHHbIe MpOrpaMMHBIMU

Mo/iesii pubopoB TeopeTuuecKue 3HaHUsI CpeficTBaMU
3JIEKTPOHUKH U U nipu pa3paboTke KOMITbIOTEPHOT0
HaHO3/IeKTPOHUKU npocTednmx Gpu3nUeCcKUx | Mo/|e/TMPOBaHMUSI.
pa3aUuHOro Y MareMaThue CKUX

(YHKIIMOHATBHOTO Mo/iesielt mprubopoB.

Ha3HaYeHUs.

CranpapTHble

Buppl 3aHATHI

* lHTepakTUBHbIE
TipaKTHYeCKUe 3aHsTHSI;
* lHTepakTUBHbIE
naboparopHble 3aHSTHUS;
* llHTepakTUBHbIE
JIeKLIUY;

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrosTesbHas
pabora;

* llHTepakTUBHbIE
TpaKTUYeCKUe 3aHsITHS;
* llHTepakTUBHbIE
nabopaTopHbie 3aHATHS;
* NHTepakTvBHbIE
JIeKLINY;

* [IpakTuueckue
3aHATHS;

* JlabGopartopHble
3aHATUS;

* Jlekuuuy;

* CamocTrosiTe/ibHas
pabora;

* HTepakTUBHbIE
MIPaKTHUEeCKUe 3aHSITHUS;
* lHTepakTUBHbIE
naboparopHbie 3aHSATUS;
* JlaboparopHbie
3aHSATHS;

* CamocrosiTenbHast
pabora;

CornacoBaHa Ha noptane N2 4164

15



Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT
CaMOTIO/IFOTOBKY;

* CobecenoBaHue;

e 3auerT;

* KoHrposnbHast pabora;
* Ortuer no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcrekT
CaMOIIO/ITOTOBKY;

* CobecemoBaHue;

* 3auer;

* Otyet no
naboparopHoii pabore;
* 3auert;

dopMyIMpOBKa MoOKasaTeseld W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBeJleHa B

Tabmumie 4.
Tabsuria 4 — TToka3aTesu U KpUTEPUU OLIEHUBAHMSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OTtnnuHO * Ob6nagaer * O6nazaer * Ob6nagaer
(BBICOKHIA YPOBEHb) (hakTHUeCKUMU U Jyarna—30HOM (hakTHUeCKUMHU U
TeopeTuYe CKUMU MpaKTUUeCKUX YMEeHHH, TeopeTHuYeCKUMU

3HAHUSIMU B TIpe/ieniax
M3yuaeMoit 06/1acTu C
TIOHUMaHWeM T'DaHUI]

IPUMEHUMOCTH;

TpeOyeMbIX /sl pa3BUTHS
TBOP—Y€CKUX pellleHuH,
abcTparvpoBaHust
ripobsiem;

3HAHUSIMH B TIpe/iesiax
r3yuaemoii 06s1acTu ¢
TOHUMaHWeM T'DaHUI]
MIPUMEHHUMOCTH
Ob6nazpaeT auara3oHOM
MpaKTUUeCKUX yMeHUH,
TpeOyeMbIX AJIsi pa3BUTHS
TBOPUECKHUX pellleHuH,
abcTparupoBaHust
npobnem KoHTponupyet
paboTy, MpOBOAUT
OL{eHKY, COBEpIIEHCTBYeT
JeiicTBUst paboTHI ;

Xoportio (6a30BbIit

* 3HaeT (aKThl,

* OO6najgaeTr Auana3oHOM

* beper

YPOBeHb) PUHILUIIBI, IPOLIECCHI, NIpaKTUUe CKMX YMEHHH, OTBETCTBEHHOCTb 3a
o0111e MOHATHS B TpeOyeMbIX /IJisl pellleHus1 | 3aBepliieHre 3a7iad B
nipeiesiax u3y4aeMom oTpe/ie/IeHHBIX TIPO0JIeM | KCC/Ie/JOBaHUH,
obsacTu ; B 00/1aCTH MCC/IeIOBaHMs; | TIPUCITOCA0/IMBaEeT CBOe

ToBefIeHHe K
o0cTOsITeNTLCTBAM B
pettieHun rpobsiem;

YnoBneTBopuTebH | o O6sagaeT 6a30BLIMU * OO6nazmaet OCHOBHbIMHU | * PaboTaeT mpu nmpsMom

0 (TIOpOroBBIi 0OLIMMH 3HAHUSIMY; YMeHUsIMHY, Ha0/TIoleHNY;

YPOBEHb) TpeOye—MbIMH [IIsI

BBITTOJTHE "HUSI TTPOCTHIX
3a/1au;

Tabmuija 5 — Orarbl

2.2 Komnerenuus I1K-5

[TK-5: rOTOBHOCTBIO BBITIO/IHATH pacueT U IPOEKTHPOBaHHE 3/eKTPOHHBIX NMPHUOOPOB, CXeM U
YCTPOWCTB pa3lUUHOrO (hyHKIIMOHATIBLHOTO Ha3HAUeHWs B COOTBETCTBHU C TEXHUYECKUM 3a/[aHUEM C
MCII0/Tb30BaHUEM CPeJ[CTB aBTOMAaTH3alliy TPOeKTUPOBAHHUSL.

st boOpMUpOBaHKUST KOMITETEHIIUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAroB. JTarbl GOpMUPOBaHHUs
KOMITETeHLIUH, TIpUMeHsieMble [ii 3TOTO BUZbI 3aHATHA M HCIONb3yeMble CPeACTBAa OLleHHUBaHMUs
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

CocraB

3HaTb

YmeTb

Bnagets
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CopeprxaHue
3TaroB

[TpocrTeiiime pusnueckue
Y MaTemMaTuuecKue
Mo/iesT TIpubopoB
3JIEKTPOHUKHU U U
HaHOJIeKTPOHUKHU
pas3/InYHOro
(yHKIMOHABHOTO
Ha3HaueHMs.

BBITIO/THATh pacyeT U
TIPOEKTHUPOBAHNE
3JIEKTPOHHBIX TIPUOOPOB.

CraHapTHBIMU
MPOrpaMMHBIMU
cpefCTBaMU
KOMITbIOTEPHOTO
KOHCTPYVPOBaHUS
3JIEKTPOHHBIX TIPUOOPOB B
COOTBETCTBUM C
TeXHUYeCKHM 3aJjlaHueM. .

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
pabora;

* JHTepaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbIe
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepakTHBHBIE
nabopaTopHble 3aHATHUS;
* JlaboparopHble
3aHSTHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;

* Ormpoc Ha 3aHATHSX;
* KoHcriekT

* KoHTposbHas pabora;
* Otyer no
naboparopHo# pabore;

* Omnpoc Ha 3aHATUSAX;
* KoHcnekr

¢ OrtyeT 110
nabopatopHol pabore;
* 3auert;

CaMOTIO/IFOTOBKH; CaMOTIO/ITOTOBKH;
* CobecenoBaHue; » CobecemoBanHue;
* 3auerT; * 3auer;
dopMynMpoBKa TOKa3aTe/ell M KpUTEpUeB Ol|eHMBAaHUSI [JaHHOW KOMITETEHIIMU TpPUBeJeHa B
Tabmuiie 6.
Tabsuria 6 — ITokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OT1mnyHO * O6namaet * O6nagaer * obmagaer
(BBICOKMIA YPOBEHb) | (haKTUUeCKUMU U Jivara-30HoM (hakTHUeCKUMU U
TeopeThye CKUMH MIPaKTUYeCKUX YMeHUH, TeopeThye CKUMH

3HAHUSIMU B TIpe/ieniax
M3yuaeMoi 06/1acTu C
TIOHUMaHWeM T'DaHUI]

IPUMEHUMOCTH;

TpeOyeMBbIX /sl pa3BUTHS
TBOP—YECKUX pelleHuH,
abcrparupoBaHus
ripobsiem;

3HAHUSIMU B TIpe/iesiax
r3yuaemoii 001acTu ¢
TOHUMaHWeM T'PaHUI]
MIPUMEHHUMOCTH
Ob6nazgaeT auana3oHOM
MpaKTUUeCKUX yMeHUH,
TpeOyeMbIX /JIsi pa3BUTHS
TBOPUECKHUX pelleHnH,
abcTparupoBaHust
npobnem KoHTposupyet
paboTy, MpOBOAUT
OL|eHKY, COBEpIIEHCTBYeT
JeCTBUSI pabOTHI;

Xopotiio (6a30BbIii
YPOBEHb)

* 3HaeT (aKThl,
TIPUHLIUTIBI, TIPOLIeCCHI,

* OO6najgaeTr Auana3oHOM
NIPAaKTUUYECKUX YMEHUH,

* beper
OTBETCTBEHHOCTH 3a
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o0I11THe TTOHATHS B
nipeziesiax U3y4yaeMou
obsacTu ;

TpeOyeMbIX /ISl pelleHust
oripe/ie/IeHHBIX TIPOOIEM
B 00/1aCTH MCC/IeI0BAHNSI;

3aBepIlIeHue 3a/iau B
WCCJIeJOBaHUH,
rprcrocabivBaeT cBoe

MOBe/IeHue K
00CTOSTeNNBCTBAM B
pettieHu# ripobiem;

YnosnersoputenibH | ¢ O6azaer 6a30BLIMU * OO6namaet OCHOBHBIMH | * PaboTaeT npu npsMom
0 (TI0poroBeIi 0OIIMMU 3HAHUSIMU; YMEHUSIMHU, HabJTIoIeHNY;
YPOBEHbB) Tpebye—MbIMH [IIsI

BBITTOJTHE "HUSI TTPOCTBIX
3a/1au;

3 TunoBbie KOHTPOJIbHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUIOBbIe KOHTPOJIbHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STanbl (OPMHUPOBaHUS KOMIIETEHLIMM B TpoOLlecCe OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBbI, B C/IEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY
— ®OT03/1eKTPOHHAS SMUCCHUS
— TepMO3/1€KTpPOHHAsS SMUCCUS
— KoHTakTHasi pa3HOCTh MOTEHLIUAJIOB.
— IlapameTpsI nia3mMel.
— Ha3zoBuTe 0CHOBHBIE TUIIBI TAa30BBIX Pa3psi/OB.
— TlpuBenuTe OCHOBHBIE KOHCTPYKLIMH 30H/OB.

3.2 Bonipockl Ha cobecejoBaHKe
— HWcnonb30BaHMe 3/1eKTPOHHBIX TIOTOKOB B TIPUOOPAX BAKYYMHOU 3/1eKTPOHUKH
— YmpaB/ieHue 3/1eKTPOHHBIMU NTOTOKaMU
— OcCHOBHBIe MeTO/Ibl TeHepalyH T/1a3Mbl
— Turnbl ra3oBbIX pa3psiioB, sIB/IeHUs MepeHoca

3.3 TemMbl OIPOCOB HA 3aHATUAX

— OCHOBBI 37IeKTPOHHOM TEOPUU TBEPJOTrO Tena. DHepreThuecKye 30HbI B KpUCTase. [IBrKeHue
3/IEKTPOHOB B KpHcTasie. CTaTUCTHKA 3/1eKTPOHOB B TBEPZOM Tejie. D/IeKTPONPOBOAHOCTb MeTasjioB U
IOy TIPOBOAHUKOB. KOHTaKTHast pa3HOCTh MOTeHI[MaIoB. [T0BepXHOCTHBIN MOTeHIMaIbHbBIN Oapbep.

— ONeKTPOHHBI TOTOK, ero (opMuUpoBaHWe U TPAaHCIOPTUPOBKA, WHTEHCHUBHbIE U
HEMHTeHCHUBHbIE, DeJIITUBUCTCKUE U HEePeJIITUBUCTCKUE /IeKTPOHHBIE TIOTOKU, CIIOCO0ObI ()OPMUPOBaHMUS
3/IEKTPOHHBIX TIOTOKOB PAa3/IMYHOM MHTEHCUBHOCTH (9/1eKTPOHHBbIe TMYIIKA U  TPOXKEKTOPhI),
TPAHCIIOPTUPOBKA IEKTPOHHOTO TOTOKAa M CIOCOObI OrpaHWuUeHHs] €ero TIOTepeuHbIX pa3MepoB.
[Tpeobpa3oBaHue 3HEPrUM 3JIEKTPOHHOTO TOTOKA B JPYrHe BU/bI SHEPTHH, CIOCOObI, OCHOBAHHBbIE Ha
B3aMMO/IeliICTBUM C BHEILITHUMU 3/IeKTPOMAarHATHBIMU TIO/ISIMM, SHepreTuuecKuii 3 ekt B3auMoieCTBUSI.
CrnocoObl, OCHOBaHHbIe Ha B3aUMOJEMCTBUM C TBEPAbIMA TeJlaMM M CTPYKTypamu, 3(dekTs
B3aUMOJENCTBUS (KaTOAO/IOMUHECLIEHLIMSI, KaTO/0yCH/IeHWe, PEeHTIeHOBCKOe H3/lyueHue, Harpes).
[Tpumepbl UCITOMBb30BaHUS B TPUOOpaxX BaKyyMHOM 3/1€KTPOHUKH.

— YmpaBsieHWe 371eKTPOHHBIMU TOTOKaMH. J/IeKTpUUeCKHe M MarHUTHbIE CIOCOObI yIipaB/ieHUs
TUIOTHOCTBIO U CKOPOCTBIO 3/IeKTPOHOB. KBasucTaTuueckue W JAWHaAMHUeCKHe CrocoObl yTpaB/IeHUS.
[TpuMepsI UCIoNB30BaHuUs B MpUbOpax BaKyyMHOM 371eKTPOHUKU

— HonHuszoBaHHbIN ra3 W MaasMa. JjieMeHTapHble TpoLlecChl B IJla3Mé W Ha TMOrPaHUYHbBIX
noBepxXHOCTsIX. OCHOBHble MeTO/bl TreHepalliy Tula3Mbl. Mojenu [jisi ONMUCaHWs CBOMCTB II1a3Mbl.
OddexTrBHBIE CeueHHs1 B3auMozencTBUs. KynoHOBcKue cTONKHOBeHUs.. Heympyrue CTONKHOBeHUS B
Tla3Me TepBOTO M BTOporo poja. Ilepe3apsiika. PekomOuHaiusi 3apspKeHHBIX 4YacTwll. [IBrDKeHHe
3apsDKeHHBIX YacTull B riia3me. [pelihoBoe U HarpaB/ieHHOe JBMKeHUe 3apshKeHHbIX YaCTHULI.

— Tunel rasoBeix paspsigoB. OOume cBodcTBa 1iasmbl. Paguyc [lebas. KBasuHelTpanbHOCTh
ria3Mel.  Knaccudukauys masmbl. DeKTPOIPOBOJHOCTh TI/1a3Mbl. $IBfeHUsi mepeHoca. [lna3ma B
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MarHUTHOM T1oj1e. Konebanusi. HeycToMUMBOCTH M SMUCCUOHHBIE CBOMCTBA TI/1a3Mbl

— MW3nyuenusi miasmbl. MeTofibl yCKOpeHUs TIJla3MeHHbIX TMOTOKOB. /IMarHOCTHWKa TMapaMeTpoB
naasMbl. 30HAOBBIM MeTOJ, AWMArHOCTUKW. OAWHOYHBIA 30HJ. [IBOMHOM 30HA. DMHCCHOHHBIA 30H[.
Metogel CBY 1 na3epHOM JUarHOCTUKH T1/1a3Mbl

— TlpumeHeHMe T1a3Mbl B 3/IeKTpOHUKe. [ln1a3MeHHble MCTOUHWKM MOHOB Ta30B M MeTaJlJIOB.
[1n1a3MeHHbIe UCTOYHUKU 371EKTPOMETA//IOB. [11a3MeHHbIe reHepaTopbl U YCKOPUTEIN

3.4 TeMbI KOHTPO/IbHBIX padoT
— OMHuCCHs 3apsUKeHHbIX YaCTHULL U3 TBEPZOro TeJla
— [IBrKeHUe 3apsDKeHHBIX YaCTHUL] B 3/IeKTPUUYECKOM U MarHUTHOM I0JIAX

3.5 Tembl /1a00OpaTOPHBIX padoT
— lI3mMepeHHe KOHTAKTHOW Pa3HOCTH MOTeHLMa/NoB. VccieoBaHle TepPMO3/1eKTPOHHOM 3MUCCHU.
VccnepnoBanre (hOTO3/1€eKTPOHHOM SMUCCUU. VIcceioBaHMe BTOPUYHOW 3/IeKTPOHHOM 3MHCCHUU.
— TlIpoBepka 3akoHa mo00us pa3psiioB (3akoH IlarieHa)

3.6 3auét

— 1.0nektpoHHasi 3muccust: 2. OCHOBbI 3/IEKTDOHHOM TeOpUM TBEpAOro Tena; 3.
Tepmo3/1eKTpOHHas!, aBTO3/IEKTPOHHASI, B3pbIBHAsI, BTOPUYHO- -3/IeKTPOHHASs!, (DOTO3/1IeKTPOHHAs SMUCCHS;
4. DNeKTPOHHBIN NOTOK, 5. @POpMUpPOBaHKE U TPaHCIIOPTUPOBKA 3/IeKTPOHHBIX MOTOKOB; 6. D/IeKTPOHHbIE
MYIIKW U TIPOKEKTOPbI; 7. [IprMepbl UCTOb30BaHUsI 37IEKTPOHHBIX MYyIIeK W TIPOKEKTOPOB B Mpubopax
BaKyyMHOUW 3/IeKTPOHUKM; 8. DJIeKTpUYeCKWe W MarHUTHbIe CIIOCOObI yTpaB/ieHUsi TUIOTHOCTBIO U
CKOPOCTBIO 371eKTpOHOB; 9. [Ipeobpa3oBaHue SHEPTrHU 37IEKTPOHHOTO TIOTOKA B APyTrHe BUbI dHepruu; 10.
OddekThl B3anMOeNCTBUS  (KaTOAOJOMUHUCLIEHLIMS, KaTO/0yCU/eHWe, DEeHTIeHOBCKOe W3/lyueHue,
HarpeB); 11. MoHu3oBaHHBIA ra3 W T1uia3ma; 12. OCHOBHble MeTO[bl TeHepaluu Iia3Mbl; 13. Turibl
ra3oBbIX pa3psfoB; 14. DMUCCHOHHBIE CBOWMCTBA Mya3Mmbl; 15. /JUarHOCTMKA MapaMeTpoB Tia3mbl; 16.
[IpuMeHeHue 1171a3MbI B 3/IEKTPOHUKE.

4 MeTognuecke MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHs U pellieHusT 3afiau 00y4yeHUs] CIIOMb3YIOTCS CIeAyIoIe
MaTrepuarbl:
— MeToJuuecKWe Marepuarbl, Orpe/ie/sioliyde TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarbl (OpP-MUPOBAHUS KOMIIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas UTeparypa

1. BakyymHas ¥ Myla3MeHHasi 37IeKTpOHHKa: YueOHoe mocobue / ButHep JI. P. - 2007. 151 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/545, cBoOOAHBIMN.

2. BakyymHas W Tla3MeHHasi /IeKTPOHMKA: YueOHOe rocobue /sl CTYAeHTOB HarlpaB/ieHUs
«210100.62 — DneKTpOHKWKA U HaHO3eKTpoHHKa» / AkceHoB A. U., Okc E. M., 3mobuna A. ®. - 2013.
128 c. [DnekTpoHHbIN pecypc] - Pexkxum moctyma: http://edu.tusur.ru/publications/3456, cBoOOAHBIH.

3. CyukoB A.[l. BakyymHast 371eKTpoHHKa. PU3MKO-TeXHUUECKHe OCHOBBI : yueOHOe mocobue
J71st By30B - CII6. : Jlanb, 2004. - 462 c. (Hammune B 6ubmoreke TYCYP - 37 9Kk3.)

4.2. lonosHMTe/IbHAA IMTEeparypa

1. Oxkc E.M. VCTOUHMKHU 3/1eEKTPOHOB C IJIa3MEHHBIM KaToZoM: (pM3MKa, TEXHUKA, IPUMEHEeHUs :
MoHorpadus ; ToMCKui ToCylapCTBeHHbIN YHHUBEPCUTET CHCTeM YIIpaB/leHUsl U Paii03/IeKTPOHUKHU. -
Tomck : M3paTesibCTBO HAayuHO-TeXHUUeCKOW nutepatypbl, 2005. — 212 c.. (Hamuuve B OMOMMOTEKe
TYCYP - 5 5k3.)

2. Okc E.M. OcHoBbI (pU3MKH HU3KOTEMITepaTypHOH My1a3Mbl. MeToguueckoe nmocobue. — TOMCK:
TYCYP, 1997. - 87 c. . (Hanmuune B 6ubmoreke TYCYP - 26 3k3.)

3. CoboneB B.[]. ®usnueckre OCHOBBI 37IeKTPOHHOW TeXHUKH: YueOHUK A1 BY3oB.- M.:
Briciias mikona, 1979. — 448 c. (Hamuune B 6ubmoreke TYCYP - 42 3k3.)

4. ®puapuxos C.A., MoBuuH C.H. ®u3nueckre 0CHOBBI 37IEKTPOHHON TEXHUKU: YUeOHUK ZJist
BY3o0B .-M.: Bricmas mkomna, 1982. — 608 c. (Hamuue B 6ubmoreke TYCYP - 18 3k3.)

4.3. YueOHO-MeTouUeCKoe Mocodue U MporpaMMHoe odecreueHne
1. Vi3MepeHMe KOHTaKTHOH pa3HOCTH TOTEHIMAIOB: MeToquueckre yKa3aHHs K J1abopaTOpHOM
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pabore st cTyzmeHToB HarpaBiaeHus 210100.62 — DeKTpOHMKA U HaHO3/eKTpoHUKa / AkceHoB A. U. -
2013. 19 c. [OnektpoHHBIH pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/3452, cBo6oAHbI.

2. UWccnemoBaHue TepMO3TEKTPOHHOM 3MUCCUM: MeToAWYecKHe yKas3aHUs K J1abopaTopHOMN
pabote s ctyaeHToB HarpaBieHus 210100.62 — DneKTpoHWKa U HaHO3/IeKTPOHWKA / AkceHoB A. U. -
2013. 21 c. [OnekTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3453, cBoGoAHBIH.

3. HccnenoBaHue BTOPUYHOM 3/1eKTPOHHOM 3MHUCCHU: MeToauecKre yKa3aHus K 1abopaTopHOM
pabore st cTyzeHToB HaripaBiaeHus 210100.62 — DneKTpoOHMKA U HaHO3/eKTpoHUKa / AkceHoB A. U. -
2013. 11 c. [DnekTpoHHBIM pecypc] - Pexxum fgoctyma: http://edu.tusur.ru/publications/3454, cBo60OAHBIIM.

4. TIpoBepka 3akoHa momo0Ousi pa3pszoB (3akoH IlamieHa): MeToauyeckue yKasaHUS K
naboparopHoil pabote Ans cTygeHTOB HampabiaeHus 210100.62 — DyeKTpoHHWKAa W HaHO3/IEKTPOHHUKA /
AkcenoB A. WM. - 2013. 15 c. [OnekrpoHHbiti pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/3455, cBoGoAHBIH.

5. BakyymHas ¥ Ti71a3MeHHasi 3/IeKTPOHMKA: MeTofuueckue yKa3aHusi K TMPaKTUYeCKUM
3aHATUAM [J1s1 CTYAeHTOB HarpaB/ieHus «210100.62 — O1eKTpOHUKa ¥ HaHO3/IeKTPOHUKa» / AKCeHOB A.
N. - 2013. 38 c. [DnekTpoHHBIM pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/3450,
CBOOOHBIM.

6. BakyymHas ¥ mja3MeHHas 7IeKTpPOHMKA: Merosuueckre ykas3aHUs 10 CaMOCTOSITeIbHOM
pabore / AxkceHoB A. W. - 2012. 19 c. [OnekrponHbii pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/1695, cBOOGOHBIH.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1. O6pa3oBarte/bHbIi MOpPTa yHUBepcUTeTa, bubmoTeka yHUBepcUTeTa
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