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
BakyymHas ¥ njia3MeHHas 3/IeKTPOHHKA

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaeneHHocTs (podub): MUKPO3/IeKTPOHMKA M TBepAOTe/IbHasA YIeKTPOHUKA
dopma oOyueHus: OUHas

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

Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 66 66 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 14 14 4acoB
6 CamocTosiTesibHas paboTa 78 78 yacoB
7 Bcero (6e3 5k3ameHa) 144 144 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

3aueT: 5 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 77 ot « 11 » 1 2017 1

JINCT COTJIACOBAHUM

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.
(O] Tposiu I1. E.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

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

O] TposH I1. E.
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

HOuctyrviHa «BakyyMHast W Ti1a3MeHHasi 3nektpoHuka» (B1.5.17.2) otHocutcs k 6Omoky 1
(6a3oBast yacTh).

[pepiiecTByOIMMH  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUsS, SIBJSIOTCS
c/efywolliye AUCLUIIMHBL: MareMatvka, Martepuanbl 571€KTPOHHOW TexXHUKH, Pusuka, Pusuka
KOH/IeHCUPOBaHHOI'O COCTOSIHUSI.

[TocneayromwymMy AUCLATIZIMHAMU SIBJISTFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHHs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— OIIK-5 crocoOHOCTEI0 WCIOMB30BaTh OCHOBHBIE TMPHEMbl 00pabOTKHM W Tpe/CTaB/IeHUs
JKCIepUMeHTa/bHbIX JIaHHbIX;

— TIK-2 crocoOHOCThIO apryMeHTUPOBAaHHO BbIOMpATh U peajM30BbIBaTh HA TIPAKTHKe
3¢ eKTUBHYIO METOAVKY IKCIIEPUMEHTAIbHOTO UCC/Ie[JOBaHUs TapaMeTPOB U XapaKTePUCTHK TIPHUOOPOB,
CXeM, YCTPOMCTB M YCTQHOBOK S/€KTPOHMKHW U HAHO3JEKTPOHUKU Pa3/lMYHOrO (PyHKLMOHATBHOTO
Ha3HaueHus;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEBI CTYZEHT JOJKeH:

— 3HaTh — OCHOBbI ()M3UKU BaKyyMma, I71a3Mbl U TBEPZAOI0 Tesa; — MPUHLIMIIbI UCIIOIb30BaHUS
¢usnyeckux 3¢¢eKToB B BaKyyme U B Ijla3Me B TMpuOOpax M YCTPOMCTBAaXx BAKyyMHOM, Tla3MeHHOMN
3JIEKTPOHUKH; — KOHCTPYKLMM, TapaMeTpbl U XapaKTepUCTHKH W MeTOAbl MOJeMPOBaHus MPUOOPOB |,
CXeM, YCTPOMCTB 1 YCTaHOBOK 3/IeKTPOHUKH M HAHO3/IeKTPOHUKH.

— yMeTb — apryMeHTHMPOBAHO BBHIOMpaTh W peaan30BbIBaTh Ha TMpPakTHKe 3(deKTHBHYO
METOJIUKY JKCIIePUMEHTAa/JIbHOTO WCCIe[loBaHUs; — TIPUMEHSTb MeTO/bl pacueTa TlapamMeTpoB M
XapaKTepUCTUK TPUOOPOB BAKyyMHOM ¥ 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.

— BJaAeTb — MeTOZaMHU 3KCIepUMeHTabHbIX MCC/AeJOBaHMI apaMeTpPOB M XapaKTepUCTHK
MarepuaoB, NMPUOOPOB M YCTPOMCTB BAaKyyMHOM U I71a3MEHHOW 3/1EKTPOHUKH; — COBPEMEHHBIMHU
TIPOrPaMMHBIMU CPe/ICTBAMH MO/I€/IMPOBAHUS W TTPOEKTUPOBaHKSI TIPUOOPOB BaKyyMHOU U TIa3MeHHOU
3JIEKTPOHUKH; - OCHOBHBIMU IIpeMaMH 00pabOoTKU U 1pe0CTaB/IeH s SKCTIepUMeHTabHBIX [JaHHBIX.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI cocTaBnisseT 4.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

5 cemecTtp
AynuTopHbIe 3aHATHSA (BCEro) 66 66
Jlekuuu 36 36
[IpakTrueckue 3aHATUS 18 18
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JlabopaTtopHble 3aHATHS 12 12
W3 HUX B UHTepaKTUBHOU (opme 14 14
CamocrosiTenbHasi paboTa (Bcero) 78 78
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 16 16
ITpopaboTKa JIEKIMOHHOTO MaTepuasa 40 40
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 22 22
Bcero (6e3 3k3ameHa) 144 144
OO0111ast TPYOEMKOCTD U 144 144
3auetHble Equnuiel TpyzoemkocTu 4.0 4.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jensl JUCHHUILIMHLI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabviie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCHMIVIMHEBI U BUJbI 3aHSATUN
3]
= = &
T 3 =% = v
s 2, = o 2 Z S
= S 4 4 S 2 > T
Hassanus paszenoB JUCLIUIIIUHBI %r 5 a 5 o @ £ £
= ¢ F E Ep it
: 5| 8 =& gt
@ (=] =t
=9 ks =
= O
5 cemectp
1 OMuUCCHOHHAs 3/1eKTPOHUKA 11 8 8 27 54 | OIIK-5, [IK-2
2 DNeKTPOHHBIM MOTOK. 6 0 0 8 14 | OIIK-5, T1K-2
3 YnpaBrieHue 371eKTPOHHBIMUA [TOTOKaMU 5 8 0 14 27 | OIIK-5, TIK-2
4 DnemeHTapHbIe NIPOLIECCHI B I/1a3Me. 4 0 0 4 8 OIIK-5, ITK-2
5 OcHOBHbIE CBOMCTBA I1/1a3MBL. 4 2 4 14 24 OIIK-5, IIK-2
6 MeTozbl U3MepeHul apamMeTpOB 4 0 0 6 10 | OIIK-5, I1K-2
T1/71a3MBl.
7 IlprMeHeHue 11a3Mbl 2 0 0 5 7 OIIK-5, TIK-2
Wtoro 3a cemecTp 36 18 12 78 144
Utoro 36 18 12 78 144
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINMH (TT0 JIEKLWSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTIIUH (TI0 JIEKI[UsIM)
3 z S
S B2
=
HaspaHus pasienion CopeprkaHuve pas/ie/ioB JUCLUTIIMHBI 10 : - § %
NeKLUSIM g g 2
S8 g =
o o QO
= g ~
5 cemecTp
1 OMUCCHOHHAs 3/TeKTPOHHKA OCHOBBI 3/1IEKTPOHHOUW TEOPUM TBEP/IOTO 11 OI1K-5,
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Tesia. DHepreTUueCcKre 30HbI B
KpHcTasuie. [IBr>XeHue 371eKTPOHOB B
Kpuctasuie. CTaTUCTHKA 3/IEKTPOHOB B
TBEPZOM TeJsie. JNeKTPOIPOBOJHOCTh
METaJI/IOB U TOJTyTIPOBOJHUKOB.
KoHTakTHast pa3HOCTh MOTEHIIUAJIOB.
[ToBepXHOCTHBIM TTOTEHIUATbHBIN
Gapbep.

HToro

11

[TK-2

2 DJIeKTPOHHBIN MOTOK.

ONeKTPOHHBIM MOTOK, ero ()opMrpOBaHKe
Y TPAHCTIOPTUPOBKA, UHTEHCHBHBIE U
HEMHTeHCUBHbIE, PeJIITUBUCTCKYE U
HepesSTUBHACTCKUE 3/1eKTPOHHbIE TIOTOKHY,
crocobbl HOPMUPOBAHKST 3/IEKTPOHHBIX
MIOTOKOB pa3MMYHON UHTEHCUBHOCTH
(2MeKTpOHHBIe MYIIKHU U TIPOKEKTOPHI),
TPaHCIIOPTUPOBKA 3/IEKTPOHHOIO MOTOKA
Y Cr10Cco0bl OrpaHUYeHUsT ero
TriorepeyHbIX pa3mepoB. [Ipeobpa3oBaHue
SHEepPruM 371eKTPOHHOIO MOTOKA B Jipyrue
BU/IbI SHEPTUH, CITIOCOObI, OCHOBAaHHbIE Ha
B3aMMO/IeMCTBHY C BHEIIIHUMU
3/1eKTPOMAarHUTHBIMU T0JISIMHU,
SHepreTUyecKui s3ppext
B3aumozeiicTBusi. CriocoObl, 0CHOBaHHBIE
Ha B3aMMO/IeHCTBUY C TBEP/bIMU TejlaMu
U CTPyKTypamH, 3 deKTbl
B3aUMO/IeHCTBUS

(kaTo10MFOMUHE CLIEHITHS,

KaToZl0y CH/IeHUe, DeHTTeHOBCKOe
n3nyuyeHue, HarpeB). [IprimMepbl
WCTI0/Ib30BaHMs B TpUO0Opax BaKyyMHOM
3/IEKTPOHUKH.

HNToro

OITK-5,
TIK-2

3 YrpaB/ieHue 3/1eKTPOHHBIMU
MOTOKaMH

YnpaBneHue 3/1€KTPOHHBIMU MOTOKaMHU.
OreKTpuuecKre U MarHUTHBIE CITIOCOObI
yIpaBJ/ieHUs] IVIOTHOCTBIO ¥ CKOPOCTBIO
3/1eKTPOHOB. KBa3ucraTtuueckue u
JTMHAMHUYeCKHe CrIoCcoObI yrpaB/IeHusl.
ITpuMepbI UCIIOTB30BaHuUs B MpUbOpax
BaKyyMHOMU 3/IEKTPOHUKU

HToro

OIIK-5,
[1K-2

4 DneMeHTapHbIe MPOLIECCHI B TIa3Me.

VoHr30BaHHbIM ra3 U 1ia3Ma.
DieMeHTapHbIe MTPOLieCCh B M/1a3Me U Ha
MOrPaHUYHBIX TIOBePXHOCTSIX. OCHOBHbBIE
MeTO/bl FeHepaLyy My1a3mbl. Mogenu s
OTHCaHUsI CBOMCTB TI/Ia3Mbl.
OddexTUBHbIE CeueHUs] B3aUMO/eHCTBUS.
KynoHoBckue ctonkHoBeHus. Heyripyrue
CTOJIKHOBEHMS B TI/Ia3Me TIePBOT0 U
BTOpOTrO pofa. Ilepe3apsizika.
PexoMOMHaIMsI 3apsDKeHHBIX YaCTHL].

OIIK-5,
[TK-2
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[IBrKeHye 3apsyKeHHBIX YaCTHL] B
niasme. [IpelidoBoe 1 HampaBeHHOe
JBIKEHVe 3apsDKEeHHBIX YaCTHILI.

HToro

5 OCHOBHBIE CBOMCTBA I1/Ia3MBbI.

Turel ra30BbIX pa3psgoB. Obmue
CBOMCTBa M/1a3Mbl. Paauyc [lebasi.
KBa3suHeUTpanbHOCTD I/1a3MBl.
Knaccudukanys riasmsl.
O/eKTPONPOBOLHOCTS I/1a3Mbl. fIBIeHus
repeHoca. I1;1a3ma B MarHUTHOM I10J1€.
Konebanwus. HeycroitunBoctu 1
5SMHUCCHOHHbIE CBOMCTBA I1/1a3Mbl

Htoro

OIIK-5,
[TK-2

6 MeTo/ibl U3MepeHUl TTapaMeTpOB
T71a3Mbl.

N3nyuenus niasmel. MeTozbl yCKOpeHUs
T71a3MeHHBIX [TOTOKOB. /luarHoCcTUKa
rapaMeTpoB I171a3Mbl. 30H/I0BbIM MeTO,
JMarHoCTUKW. OIMHOYHBIN 30H/,.

[ BoliHOI 30HA. DMUCCHOHHBIN 30H/I.
Metozbsl CBY u 1a3epHON JUarHOCTUKA
T/1a3Mbl

HToro

OIIK-5,
[TK-2

7 IlpriMeHeHue 11/1a3Mbl

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

HNToro

2

Wroro 3a cemecTp

36

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)

4 obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Paszesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00eCcreunBaromMu (MpeabIyLuMU) 1

obecrieuriBaeMbIMH (TT0C/IIYFOIIMMU ) JUCLIATIMHAMM TIPeJICTaB-/IeHbl B Tabuiie 5.3.

Tabnuiia 5.3 - Pa3genb! AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

HavMeHOBaHMe UCLIATIIVH

Ne pa3enoB faHHOMW AUCIUTUTHAHBI, [7isI KOTOPBIX HE00X0IUMO
n3yueHre 00eCcrieuyrBaroluX U 00eCreunBaeMbIX AUCLIUTIAH

1 2 3 4 5 6 7
[IpeaecTByroLe JUCLUATIIMHBI

1 Maremaruka + + + + + + +
2 Marepuasbl 3/1eKTPOHHOU 4 + N 4
TeXHUKHU
3 dusuka + + + + + + +
4 ®U3nKa KOHJIEHCUPOBAHHOTO N N + N
COCTOSIHUS

5.4. CooTBeTCTBHE KOMIIeTeHIWH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMIETEeHL|MH, (DOPMUPYeMbIX NPU U3yUeHUW [UCLIAIUIMHBL, U BUJOB 3aHATUN

npe/icTaB/eHo B Tabsurie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VICLIUTUJTUHBI
Bunp! 3aHATHI
4]
=
2 < 5
=) = \lo]
= = &= <
= o T =
= I I
il = ° o g
& = é’ SE’ E ®OpMBI KOHTPOJIA
s 5 g = &
8 = = = &
N4 = @ S
= a =
K o @]
[a+] O o
5 - :
= O
OIIK-5 + + + + KoHTposnbHas paboTa,
KoHcnekT caMOnoAroToBKH,
Cobecenopanue, OTUeT 10
naboparopHoii pabore,
KomrioneHt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATUSIX
[TK-2 + + + + KonTtposbHasi pabora,
KoHcriekT camMornogroToBky,
Cobecenopanue, OTueT 110
naboparopHoii paboTe,
KomnoneHnt
CcBOeBpeMeHHOoCTH, Orpoc
Ha 3aHATHUSX

6. VInTepakTUBHBIE MeTOABI U (OPMBI OpraHU3aI[UH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpY pa3HbIX (OpMax 3aHATUN B udacaxX IPUBEJEHbI B
Tabmmre 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax

WHTepakT
VHTepakTyBHbBIE NHTepakTrBHBIE
MeTtonpbl HWBHbIE Bcero
TIpaKTUYeCKHe 3aHATUsI | JlabopaTopHbIe 3aHSTHS
JIeKLIUU
5 ceMecTp
IIpesenTaruu ¢ 1 1 2 4
VICII0/Ib30BaHUEM
MyJ/IbTUMe/INa C
obcyxeHreM
Pabota B KoMaH e 1 1 2 4
Perienue cuTyarjiOHHBIX 2 2 2
3aja4
Wroro 3a cemectp: 4 4 6 14
Wroro 4 4 6 14

7. JIabopaTopHbie padoThI
HanmeHoBaHue 1abopaTopHbIx paboT rpuBesieHo B Tabmie 7.1.
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Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

3 <]
& z S
Q ==
Z 5
(<5}
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT z - 2 &
] S E
S 8 =
2 ' O
= S
5 cemecTp
1 OMuCCHOHHAs 3/IEKTPOHUKA N3mepeHre KOHTAaKTHOM Pa3HOCTH 8 OIIK-5,
noreHyanoB. ccnenoBanue IK-2
TEePMO3/IeKTPOHHOM 3MHCCHUU.
WccnenoBanue ¢hoTO371€KTPOHHOM
smuccud. ViccieioBaHre BTOPUUHOM
3JIEKTPOHHOM SMUCCHUM.
Htoro 8
5 OCHOBHBbI€ CBOMCTBA TI/1a3MBl. [TpoBepKa 3akoHa 1o00us pa3psioB
(3akoH IlarieHa)
Nroro 4
Wroro 3a cemecTp 12
8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
TeMaTHKa TIpaKTHUeCKUX 3aHATUl (CEMUHApPOB) TTpUBeZIeHO B Tabswiie 8.1.
Tabnuia 8. 1 — TemaTuKa rMpakTUUYeCKUX 3aHSITUM (CeMUHApOB)
g g =
B L =
g Sz
Temaka rpakTUUeCKUX 3aHITUM = > O
HasBanus pasgenos s e &
(cemuHapoB) g S g
S8 g =
2 o' O
= S}
5 cemecTp
1 OMuccroHHas 371eKTPOHUKA TepMo3/1eKTpOHHAs SMUCCHUS. 8
@oTO03/1eKTPOHHAas 3MuUccys. BTopuuHas
3JIEKTPOHHAs1 SMUCCHsL. ABTO3/IEKTPOHHAs
SMUCCHSL.
Utoro 8
3 YmipaByieHre 3/IeKTPOHHBIMU JB>KeHMe 3apsPKeHHbIX YaCTUL] B TIOJISIX 8 OI1K-5,
TIOTOKaMHU HToro 3 IK-2
5 OCHOBHBI€ CBOMCTBA T11a3MBl. 30H/10Bast AMarHOCTHKA 2
Ntoro 2
Wroro 3a cemecTp 18

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 KOMITeTEeHL[UH

3 [<5)
& s
= = =
o Q U T
Buzpl camocrosiTenbHOM = > T
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
paboTel g g g
S =
S =
~ o 2
= S
5 cemecTp
1 OMuUccHoHHas IToaroroBka K 8 OIIK-5, |KomrioHeHT
3/7IeKTPOHUKA MPaKTUYeCKUM 3aHATUAM, [1K-2 CBOEBpPEeMEeHHOCTH,
ceMHHapam KoHTposbHas pabota,
[TpopaboTKa eKIIMOHHOTO 7 gnpoc Ha 3agﬂTHHX’ .
Marepuana TYeT 10 1abopaTOpHOU
pabore, DK3ameH
OdopMeHne OTUETOB T10 12
naboparopHbIM paboTam
Nroro 27
2 DNeKTPOHHBIM MOTOK. ITpopaboTKa eKIIMOHHOTO 8 OIIK-5, |Ormpoc Ha 3aHATHAX
Marepuasa [1K-2
Ntoro
3 YmipaBnenue ITogroroeka K OIIK-5, |KomrioHeHT
3JIeKTPOHHBIMU MIOTOKaMHU | TIPAKTAYeCKUM 3aHSATUSIM, [TK-2 CBOEBPEMEHHOCTH,
ceMHHapam KoHncriekT
MOTIOJTOTOBKH
ITpopaboTKa JIeKIIMOHHOTO 6 Ic(a OHOATOTO é
Marepuana OHTpOJIbHas paborTa,
Ornpoc Ha 3aHATUSIX
Utoro 14
4 DyieMeHTapHble [TpopaboTKa eKIIMOHHOTO 4 KomrioneHT
TIPOLIeCChI B I1a3Me. Marepuasa CBOEBPEMEHHOCTH,
ViToro 4 KoHTposnbHas pabota,
Ornpoc Ha 3aHATUSIX
5 OCcHOBHbIe CBOMCTBa ITogrororka K 6 OIIK-5, |KomrioHeHT
T1a3MBbl. MPaKTUYECKHUM 3aHSATUSIM, ITK-2 CBOeBpeMeHHOCTH, Oripoc
CceMUHapam Ha 3aHaTUsIX, OTUeT 1o
ITpopaboTKa JIeKIMOHHOTO 4 ga%OPaTOp HOH pabore,
BaHU
Marepuasa ObECEAOBAHME
OdopmiieHre 0TYETOB T10 4
nabopaTtopHbIM paboTam
Ntoro 14
6 MeTo/ibl U3MepeHul ITpopaboTKa JIeKIMOHHOTO 6 OIIK-5, |KomrioHeHT
riapaMeTpoB TlJIa3MblI. marepua’a [1K-2 CBOEBpPEMEeHHOCTH,
ViToro 6 Koncriekr
CcaMoroAroToBku, Ompoc
Ha 3aHATUAX
7 IIpuMeHeHue 11/1a3Mbl [TpopaboTKa /IeKLIMOHHOTO 5 |OIIK-5, |KomrmoHeHT
Marepua’sa ITK-2 CBOEBPEMEHHOCTH,
KoHncniekT
Ntoro 5 OHCTIE

CaMoToAroToBKH, Omipoc
Ha 3aHATUSIX
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Nroro 3a cemecTp

78

Htoro

78

He npegycmorpeno PYII

10. KypcoBasi padora (nmpoeKT)

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

11.1. ban/ibHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — banbHbIe OLIEHKU /IS 37IEMEHTOB KOHTPOJIS

. . 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
5 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/I/IOB B TPAJIMLIMOHHYIO 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.
[DnektponHsii pecypc] - Pexkxum poctyma: http://edu.tusur.ru/publications/545, mara o6paiieHus:
02.02.2017.

2. BakyymHas W Tla3MeHHasi 3/IeKTPOHMKA: YueOGHoe rocobue /sl CTYy[eHTOB HarlpaB/ieHUsi
«210100.62 — DneKTpOHWKA U HaHO3eKTpoHUKa» / AkceHoB A. U., Okc E. M., 3mobuna A. ®. - 2013.
128 c. [OnekTpoHHBIN pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3456, mara obpatieHus:
02.02.2017.

3. CymkoB A.[]. BakyymHasi 31eKTpoHUKa. PU3MKO-TEXHUUECKHe OCHOBBI : yueOHOe rocobue
nuist By30B - CII6. : Jlanb, 2004. - 462 c. (Hamuuue B 6ubmoreke TYCYP - 37 3k3.)

12.2. lonosiHUTe/IbHASA IUTEpaTypa

1. Oxkc E.M. VcTOUYHHKH 3/IeKTPOHOB C TJITa3MeHHBIM KaTo/oM: (h13UKa, TeXHUKA, TIPUMEHEeHUS :
MoHorpadus ; ToMCKUI ToCy/lapCTBeHHbIN YHHBEPCUTET CHCTeM YIIpaB/leHUs U Paii03/IeKTPOHUKHU. -
Tomck : M3paTesibCTBO HayuHO-TeXHUUeCKoW nutepatypbl, 2005. — 212 c.. (Hamuuve B OMOMMOTEKe
TYCYP - 5 5k3.)

2. Okc E.M. OcHoBbI (pM3MKM HU3KOTEMITepaTypHOH Myia3Mbl. MeToguueckoe nmocobue. — TOMCK:
TYCYP, 1997. - 87 c. . (Hamnuue B 6ubmioreke TYCYP - 26 3k3.)

3. Cob6oneB B.[]. ®usnueckre OCHOBBI 37IeKTPOHHOW TeXHUKH: YueOHUK A1 BY3oB.- M.:
Beicmias 1mikomna, 1979. — 448 c. (Hamuuue B 6ubmoreke TYCYP - 42 3k3.)

4. ®pupapuxos C.A., MoBuuH C.H. ®u3nueckre 0CHOBBI 37IEKTPOHHON TEXHUKU: YUeOHUK ISt
BY3o0B .-M.: Beiciias mikosa, 1982. — 608 c. (Hamnuue B 6ubmioreke TYCYP - 18 3k3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. Vi3mepeHMe KOHTAaKTHOM pa3HOCTH MOTEHL[MA/IOB: MeToAnYecKre yKaszaHUsl K j1ab0paTopHOM
pabote ans crygeHToB HarnpasieHus 210100.62 — DneKTpoHMKa M HAHO3eKTPOHUKA / AkceHOB A. U. -
2013. 19 c. [DnektpoHHbIM pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/3452, pata
obpamenusi: 02.02.2017.

2. WccnemoBaHue TepMO3JIEKTPOHHOW 3MHUCCHMU: MeToAuueckre yka3aHUs K JiabopaTopHOM
pabote ans crygeHToB HarmpasieHus 210100.62 — DneKTpoHMKa M HAHO3eKTPOHUKA / AkceHoB A. U. -
2013. 21 c. [DnektpoHHbIM pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/3453, pgata
obpamenusi: 02.02.2017.

3. WccnemoBaHve BTOPUYHOM /IEKTPOHHOM 3MUCCHU: MeToauueckue yKa3aHus K labopaTopHO
pabote ans crygeHToB HarmpaBieHus 210100.62 — DneKTpoHMKa M HAHO3eKTPOHUKA / AkceHOB A. U. -
2013. 11 c. [OnekrpoHHbli pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/3454, pata
obpamenusi: 02.02.2017.

4. TlpoBepka 3akoHa mozfo0Ousi pa3psizioB (3akoH [lamieHa): MeToAuyeckue yKasaHUsl K
naboparopHoi paborte fs cTygeHToB HampasieHuss 210100.62 — DeKTpOHMKAa M HaHO3JEKTPOHHKA /
AkcenoB A. WM. - 2013. 15 c. [DOnekrtpoHHeli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/3455, fara obpaujenus: 02.02.2017.

5. BakyymMHas ¥ Tma3MeHHasi 3/IeKTPOHMKA: MeTofuyeckre yKasaHUsi K TIpaKTHueCKUM
3aHATUAM U1 CTyAeHTOB Harpas/eHusa «210100.62 — DneKTpoHUKa U HAHO3/IeKTPOHUKa» / AKCeHOB A.
N. - 2013. 38 c. [DnekTpoHHbIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3450, gata
obpamenusi: 02.02.2017.

6. BakyyMHass M muia3MeHHasi 3/7IeKTPOHMKa: MeToAuueckre yKa3aHUsl 0 CaMOCTOSITe/IbHOM
pabore / AxcenoB A. WM. - 2012. 19 «c. [DnekrponHbnii pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/1695, nara obpaujenus: 02.02.2017.
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12.3.2 YueOHO-MeTOANMYECKHE TTOCO0UA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YuebGHO-MeTOAMYECKHE MaTepuasbl JIJIsi CAaMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yuaromyxcs
W3 YKC/ia WHBAJU/IOB MPEAOCTaB/sIOTCA B (pOpMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10pPOBbs U
BOCIIPUATHSL MH(OpMaLUK.

JIist id1y ¢ HapyLIeHUsIMM 3peHust:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B reyaTHOM (popme.

JI/ist i1 ¢ HapyLIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 anmapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOU (popme.

12.4. Ba3bl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE, IOMCKOBBIE CHCTEMBI H Tpedyemoe
NMporpaMMHoe obecrieueHue
1. OO6pa3oBaTe/bHBIN MTOPTaa YHUBEPCUTETa, O1O/IMOTeKa YHUBEPCHUTETA

13. Marepua/ibHO-TeXHHYECKOe ofecreueHHe JUCIHIUTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
1. KommbroTepHBIN Kacc, 0OOpPyIOBaHHBIM KOMITbIOTepaMu Kiacca Pentium II u Bbime,
BK/TFOUEHHbIN B ceTh Internet.

13.1.2. MaTepua/ibHO-TEXHHYeCKOe o0ecreueHue /sl MPaKTHYeCKUX 3aHATHI

[ TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHM WCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacriosiokeHHasi 110 azipecy 634034, Tomckast obsacth, . Tomck, BepiHuHa ynuia, A. 47, 5 atax, ayj.
511. CocrtaB obopygoBanusi: YueOHasi Mebenb; Jlocka MarHUTHO-MapKepHasi -11T.; KommyTtatop D-Link
Switch 24 port - 1mT.; Komrstorepsl Kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. -14 mir.
Vcnonb3yeTcss MLIEH3MOHHOE TIpOrpaMMHOe obecrieueHue, TakeThl Bepcueid He Hike: 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. Vmeercs momeleHus1 [l XpaHeHHs] U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yueOGHOT0 060py/IOBaHUSI.

13.1.3. Marepua/ibHO-TEXHHYECKOoe obecrieueHue /ijis IabopaTopHbIX padoT
[nst ipoBefieHNs1 1ab0paTOpPHbIX 3aHATUM HCIOb3yeTcsl yueOHass1abopaTopysi, pacronoyKeHHast
no azpecy 634034, Tomckast obnacte, . Tomck, BepmmnuHa ynuia, a. 74, 3 stax, aya. 313. CocraB
obopyznoBaHusi: YuebHasi Mebenb; DKpaH C 37eKTPONpUBOAOM — 1 IIT.; ylabopaTopHble CTeHAbI -8MIT.,
M3MepHTebHbIe TPUOOPHI - 10 mT.

13.1.4. MaTepua/IbHO-TeEXHHYeCKoe obecrieueHue /ijisi CaMoCTOSITe/IbHOW PadoThI
Inst camocTosATe/IbHOM paboThI MCIONb3yeTcsl yuyeOHast ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacriojiokeHHasgs 1o ajpecy 634034, r. Tomck, yn. Bepummnuza, 74, 1 stax, ayg. 100. Cocras
obopygoBaHusi: yueOHast Mebesib; KOMITbIOTephI Kiaacca He Hiwke [IDBM INTEL Celeron D336 2.8I'T'w. -
4 1wT.; KommbioTepbl nogkmoueHbl K ceth MHTEPHET u oGecrieunBarOT [OCTYIl B 37€KTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/bHO-TeEXHHYECKOe o0ecnedyeHne JUCIMITIMHBI /I/Is JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIsSe€TCS C UCIMOB30BaHUEM CPeJICTB 00yJYeHust
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHUSIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHHUe
3BYKOYCH/IMBalOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipyreMa/miepesiaun yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOyUeHHWs [jiss CTYJEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CHCTeMbl. YueOHasi ayAMTOPHs, B KOTOPOM 00y4arOTCs CTYZIeHThbl C HapylleHHeM ciiyxa, obopynoBaHa

CornacoeaHa Ha noprane Ne 13003 12



KOMIBIOTEPHOW TEXHUKOM, ayJJUOTEXHUKOW, BUJEOTEXHUKOW, 37IeKTPOHHOW [OCKOW, MY/JIBTUMEOUNHOMN

CUCTEMOI.

[lpu obyueHHWH CTyJE€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
JIeKIIMOHHBIX U yueOHBIX ayAUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe W/Y CJ1aiifia Ha 3KpaHe) MpH MOMOIIY BUeOoyBeInunTeNel /171 yaJieHHOro MpoCcMoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
aZbTepHaTHMBHbIe yCTPOMCTBA BBOZA MHGOPMAaLMM U [pyrve TexHUUecKue CpefCcTBa MpHeMma/repefayut
yueOHOU MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapylLleHUsSMUA OTOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUs A7Is1 JIFOZel C MHBAIMJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, HCIIO/Ib3yeMble [Jis1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUIeHHbIX 3a JUCLUIUIMHOW KOMIIEeTeHLIW TMpH TpPOBeJeHUMN
TEeKYII[eH, TTIPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OLIeHMBAHUSA

A CTYAEHTOB C HHBA/IM/THOCTBHO

Kareropuu cTyzieHTOB

Bu/ibI IONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

®opMbI KOHTPOJISI U OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapylieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpoBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TpermMyI11ieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyuieHUsAMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHBIe Pab0THI, BOTIPOCHI K
3aueTy

[TpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHUsl 3aaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpeagoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.
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I[Tpouienypa OrjeHMBAHUSI pe3y/IbTaTOB O0yueHHs MHBANWZAOB 10 JUCLMIUIMHE TPelyCMaTprBaeT
npejiocTaB/ieHre HH(GOpMaLK B (popmax, aflanTUPOBaHHBIX K OrPAaHUUEHUSIM MX 3710POBbsl U BOCIIPUSITHS
VH(pOpMaLu:

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MeyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HapyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

Jl1s1 Iy ¢ HApYIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOTrO anmnapara:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu Heo6xoAUMOCTH AJIsi 0OyUAIOIIMXCSl C MHBATMAHOCTBIO MPOLeypa OL|eHWBaHUsI pe3y/bTaToB
00yueHHUsT 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

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
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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

ripreMbl 00pabOTKY U TIpeJiCTaB/IeHUsI
9KCITIEPUMEHTAJIbHBIX JJAHHBIX

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

[TK-2 CrIoCOOHOCTBLIO apryMeHTUPOBaHHO BbIOMpaTh U | [Io/KeH 3HaTh — OCHOBBI (PM3UKH BaKyyMa,
peasii30BbIBaTh Ha MPaKTUKe 3((HeKTUBHYIO T/71a3Mbl ¥ TBEP/[OTO TeJla; — NPUHLIUIbI
MEeTOAMKY 3KCIIePUMEeHTaIbHOTO UCC/Ie[lOBaHMs | UCII0/Ib30BaHus (hr3nueCcKux 3QeKToB B
rapaMeTpPOB U XapaKTePUCTHK NTPUOOPOB, CXeM, |BaKyyMe M B Tla3Me B pubopax u
YCTPOWCTB U YCTAHOBOK 3/IEKTPOHUKHU U yCTPOMCTBAaX BaKyyMHOM, IJla3MeHHOU
HaHO3JIEKTPOHUKHU Pa3/IMuHOrOo 3/71eKTPOHUKU; — KOHCTPYKLMH, TapaMeTphl
(YHKLIMOHATbHOTO HAa3HauUeHUst Y XapaKTepUCTHUKU U MEeTO/bI

M HWPOBaHUS TIpU B, CXeM
OIIK-5 CTII0COOHOCTBIO UCTIONB30BaTh OCHOBHBIE OAC/MpoBa prbopos , cxew,

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 XapakTepUCTHKH TOKa3aresell U KPUTEepUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHMs KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIldaX

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 TBOPUYECKHUX peIIeHUH, paboThI
TIOHUMaHWeM TPaHUI] abcTparupoBaHus
TTPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, MpUHIMILI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a
YPOBEHb) TMpoIiecchl, obiye MIPaKTUYeCKUX YMeHUH, 3aBeplleHMe 3a/ay B
TIOHSITHS B TIpeJiesiax TpeOyeMbIX /ISl pellieHrsT | UCC/IeI0BaHuUH,
M3yJaeMoi 06/1acTi orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAab/IMBaeT CBOe
obsacTu rcce0BaHUs TIoBe/IeHNe K
oOcTosITeNIbCTBaM B
perieHUH TIpo6sieM
YnoenerBoputenbH | Ob6mazaet 6a30BbIMU O6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TIoporoBbIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOIeHUU
YPOBEHb) TSI BBITIOJTHEHMS TTPOCTBIX
3ajay4
2 Peanu3anusi KOMIeTeHI[UH
2.1 Komnerenuus ITK-2
[TIK-2: cnocoGHOCTHIO apryMeHTHPOBAaHHO BBIOMpAaTh W peayn30BbIBaTb HA IPAKTHKE

3¢ PeKTUBHYI0 METOAUKY SKCTIepUMeHTaTbHOTO MCC/Ie/JOBAHMS MTapaMeTPOB U XapaKTepPUCTUK MPUOOpOB,
CXeM, YCTPOMCTB M YCTAQHOBOK S/€KTPOHMKHW U HAHO3JEKTPOHUKU Pa3/MYHOrO (PyHKL[MOHATBHOTO

Ha3Hd4YeHus.

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

Tabuia 3 — Orarbl

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

Mo/IesTi IPUOOPOB, CXeM, | TeOPeTHYeCKHUe 3HAHUS CpeficTBaMU
YCTPOWCTB U yCTAaHOBOK | TIpY pa3pabOTKe MeTOAUK | KOMITbIOTEPHOTO
3JIEKTPOHUKU U U 9KCTIepUMeHTaTbHbIX MO/Ie/TUPOBAHUSI.
HaHO3/IeKTPOHUKH. WCC/IeJOBaHUM.

Buppl 3aHATHI

* lHTepakTUBHbIE
TipaKTHYeCKUe 3aHsTHSI;
* lHTepakTUBHbIE
nabopaTopHble 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 3aHSATHUS;
* JlaboparopHbie
3aHSATHS;

* CamocrosiTenbHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* KoHtposbHast paboTa;
* Ortuer 1o
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT
CaMOTIOJITOTOBKHY;

* KoHurposnbHast pabota;
* Ortuer no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr
CaMOTIOJITOTOBKUY;

* Otuet no
naboparopHoii pabore;
e 3auert;
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* CobecenoBaHue;

* CobecenoBaHue;

e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OI[eHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OminuHo * + CcBOOOJHO TIPUMEHSIET | * * CIIOCOOeH

(BBICOKMY YPOBEHb)

* * aHaNU3UpYyeT
NIpOCTeMIINe
(busnueckue u
MaremMaThyecKre MoJen
pubOopOB;

* * [Ipe/ICTaB/IsIeT
METO/IBI
9KCIIepPUMEeHTaIbHOTO
WCC/IeJOBaHUS
rapaMeTpoB U
XapaKTepUCTUK
1IprbOpOB;

* + 000CHOBBLIBaeT
BLIOOD MeTo/la
9KCIIEPUMEHTATbHOTO
WCCIIeI0BaHUS;

MeTOZIbI pellieHus 3a/1ad B
HE3HAaKOMBbIX CUTYaLUsiX;;
* °* yMeeT
MaTeMaThueCcKu
BbIpaXkaTb, U
apryMeHTHPOBaHO
JI0Ka3bIBaTh MOI0XKEHUS
TIpeZIMeTHOM 00/1acTH
3HaHUS;

* * peayM30BbIBATh Ha
ripakTrKe 3 (PeKTUBHYIO
MeTO/IMKY MCC/IeIOBaHUM;

PYKOBOJTUTH
MEXXAUCIUTITMHAPHON
KOMaH/I0H;;

* + cBOOOJHO BrIajieetT
pa3HBIMU CIIocobamMu
KOMITBIOTEPHOTO
MO/Ie/TUPOBAHUS U
METOJUKaMH
3KCIIepPUMEHTa/TbHBIX
HCCIie[JOBaHUM;

Xopotiio (6a30BbIit

¢ ¢ IIOHHMaeT CBA3HU

¢ ¢ CaMOCTOATe/IbHO

¢ * KPpUTHUUYECKHU

YPOBEHb) MeX/ly pa3/MYHbIMU noZibupaeT U TOTOBUT [iJisl| OCMBIC/TUBAeT
¢usnyeckumu 3KCIepUMeHTa TMO/TyYeHHbIe 3HaHUS;;
MIOHATUSMU;; HeobxouMoe * * KOMIIETEHTEeH B
* ¢ pMeeT O6OPYAOBaHI/Ie;; Pas/INUYHBbIX CUTYyaLUsIX
TnipeZicTaBeHre 0 * * [IPUMEHSIeT MeTO/bI (pabora B
(hr3rueCKUX MOJEISX;; pellieHus 3a7ja4y B MeXIUCLUTUIMHAPHOW
® * aprymMeHTHpyeT HE3HAKOMBIX CUTYaLIUAX; KOMaH,E[e); B/lazeeT
BLIOOD MeTO/Ia peleHus * * yMeeT KOPPEKTHO CTaHJapTHBIMM
3a/jauM; COCTaB/IsIeT IJIaH | BbIpaKaTb U criocobamu
pellieHus 3a/jauy; apryMeHTHPOBaHHO T1pe/iCTaB/eHus]
000CHOBBIBATh vHbOpMalLIUY ;
TI0JIO’KEeHUSI TIPeAMeTHOM
o0/acT 3HAHUS;
YI0BNIETBOPUTE/IBH | * * criocobeH * * yMeeT paboTaTh CO * e BjajieeT
0 (TToporoBbIN PYKOBOZUTD CIIPaBOYHOMN TePMUHOJIOTUeN
YPOBEHb) MeXXAUCLUTITMHAPHOU JIUTEepaTypoi;; rpeMeTHOM 061acTH
KOMaH/|0M;; * * HCTIONb3yeT 3HaHUS;;
* + cBOOOZIHO BrIazieeT npubOpkI, yKa3aHHbIE B * * criocobOeH KOppPeKTHO
pa3HbIMU CrI0cobaMu OTMCaHUU 1abopaToOpHOM | TpeCTaBUTb 3HAHUS B
KOMIIbIOTEPHOT'0 paboThI; ymeet MareMaTrhyeckou opme;
MO/IeTUPOBaHUs U TIpeJCTaB/sATh
MeTOKaMH pe3yJibTaThl CBOei
9KCIepUMeHTabHbIX paboTHI ;
HCCJIe[JOBaHUM;
2.2 Komnerenuusa OIIK-5
OIIK-5: crocoOHOCTbIO UCIIO/Ib30BaTh OCHOBHbIe TIpHeMbl 00pabOTKM U TIpe/iCTaBlIeHUs

9KCIEPUMEHTA/TbHBIX ITaHHBIX.
[7nst hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOpMUPOBAHKS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue Marematrueckre MeTogbl | [IpoBoauTh 00paboTKy 1 | COBpeMeHHBIMU
3TaroB 06paboTku TIpe/icTaB/eHHe Cpe/iCTBaMH

3KCIIePUMEHTa/TbHBIX 9KCIEePUMEHTATbHBIX aBTOMAaTH3aIun
JTAaHHBIX. JTAHHBIX 0b6paboTKu
9KCIIEPUMEHTA/TbHBIX

JaHHBIX.

Bupp! 3aHaTHM

* VHTepakTuBHbIE
MpaKTHUYeCKUe 3aHATHS;
* VHTepakTBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKL1Y;
 [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHSATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHUS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* (CamocTrodTebHas
paborta;

W crionb3yemMsble
CpefcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHsX;
* KoHCriekT

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* 3auert;

CaMOTIOAITOTOBKY; CaMOTIOAITOTOBKH;
* CobecenoBaHue; » CobecemoBaHue;
* 3auerT; * 3aueT;
dopMynMpoBKa TOKa3aTejieii W KpUTepueB OLleHMBaHUSI [JaHHOW KOMITeTeHLIMH TpuBeJeHa B
Tabsure 6.
Tabsnuiia 6 — ITokasaTes U KpUTEPUU OLIeHUBAHMsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaTb YmeTb Bnagetb
OtmuHo * « cBODOO/IHO TPUMEHSIET | * * CIOCOOeH

(BbICOKMI YPOBEHB)

* * QaHA/IM3UPYET CBSI3U
MEXX/y Pa3/InuHbIMU
3/IeMeHTaMH1
3JIEKTPOHHBIX TTPUO0OPOB
U CXeMm;

* * IIpe/ICTaB/IsIET
OCHOBHbIE TIPUEMBI
00paboTKu U
Tpe/ICTaB/IeHUST
9KCIIePUMEHTa/IbHBIX
JAHHBIX.;

* 000CHOBBIBaeT BLIOOP
MeTozia 00paboTKu
9KCIIePUMEHTa/IbHBIX
JIAHHBIX;

METO/IbI PelleHus 3a/1au B
HEe3HAKOMBIX CUTYaIUsIX;
* *yMeeT
MareMaThJeCKU
BbIpa)kaTb, U
apryMeHTHPOBaHO
JIOKa3bIBaTh BIOOP
crioco0oB pacuerTa;

PYKOBOZWTD
MEeXIUCLUTIIMHADHOW
KOMaH/I0l;;

* « CcBOOOJHO B/IAJEET
pa3HbIMU Cpe/[CTBaMU
aBTOMAaTHU3aLNH
00paboTKu U
Tpe/ICTaBIeHUS
9KCTIepUMeHTaTbHbIX
JITaHHBIX;

CornacoeaHa Ha noptane N2 13003

19



Xoporio (6a30BbIil | * « pmeeT * °* [IpUMeEHsIeT * * KPUTUUECKU
YPOBEHb) TnipeZicTaBieHre 00 pa3/IUUHbIE METO/IbI OCMBIC/TUBaeT
OCHOBHBIX TIOHSTUSIX U pacueTa T0JTyuYeHHbIe 3HaHUS;;
3aKOHAaX IeKTPOHUKU U | TIPOEKTUPOBaHUS * * KOMIIETEHTEH B
HAHO3J/IEKTDOHUKH; SJIEKTDOHHBIX HpI/I60p0B;; Pa3MMUHBbIX CUTYyaLHUAX
* * UMeeT * * yMeeT KOPPEKTHO (pabora B
nipe/icTaBieHre 00 BbIpa)kaTb U MEXIUCLUTUTMHAPHOM
OCHOBHBIX (hU3MUYeCKUX apryMeHTHPOBaHHO KOMaHfie);;
OT/IMUMSAX B MPUHI[UINAX | OOOCHOBBLIBATH CBOM
JIeNCTBUS yCTPONCTB BLIOOD;
pas3/InyHOro
(yHKIIMOHATbHOTO
Ha3HaueHUsl;
YOBNETBOPUTENBH | ¢ e 1aeT Ompe/e/ieHus * « yMmeeT paboTaThb CO * e BrIajieeT
0 (IoporoBbIi OCHOBHBLIX TTOHAITHH CIIPaBOYHOU TepPMUHOJIOTUEN
YPOBEHb) 3/1eKTPOHUKU U JIUTepaTypoi;; rpeIMeTHOM 0b6acTu
HaHO3/1IeKTPOHUKH; * * HCTIONb3yeT 3HaHUS;;
* * yMeeT camMble 00Ie | TPUOOPHI, yKa3aHHbIE B * * criocobeH
TipeZiCTaBIeHre 0 OTMCaHUU TabopaToOpHON | Tpe/CTaBUTh
MeTO/MKax MpoBefieHusi | paboTbl; ymeeT MO/TyYeHHbIe
9KCIePUMEeHTaTbHbIX TIPe/ICTaB/ISATh JKCIIePUMEHTa/IbHbIe
MCCIeI0BaHUM; pe3ysbTaThl CBOei JlaHHBbIe.;
paboTHI ;

AedaTe/JIbHOCTH,

XapaKTepU3yIOIIUX  ITarlbl

3 TumnoBble KOHTPO/IbHBIE 33/JAHUSA
[nisi peanvi3aliiu BhIllleTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aflaHuUs WK WHbIe MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKW 3HAHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

- yl'lpaBJ'IEHI/Ie 3/IEKTPOHHBIMH ITOTOKdAMU
— OcHOBHBIE MeTOAbI reHepaliiM I1/1a3Mbl

3.1 Boripocsl Ha CaMONOATOTOBKY

— IlpuBennTe KOHCTPYKLIMU 37IeKTPOHHO-Ty4eBbIX TPYOOK.

— IlpuBenuTe OCHOBHBIE KOHCTPYKLIMY 3/1IeKTPOHHBIX ITIPO’KEKTOPOB.
— KoHTaKTHas pasHOCTb [IOTEHLIUAJIOB.
— IlapameTpsl n1asmsl.

— Ha3zoBuTe 0CHOBHBIE TUIIBI Ta30BbIX Pa3psioB.
— IlpuBesuTe OCHOBHBIE KOHCTPYKLUU 30H/0B.

3.2 Borpochkl Ha codecejoBaHHe
— HWcronb30BaHMe 3/1eKTPOHHBIX TIOTOKOB B TIPUOOPAX BAKYYMHOU 3/1€KTPOHUKH

— Tunbl ra30BbIX pa3psi/ioB, sBIeHNs IlepeHoca

3.3 TembI ONIPOCOB HA 3aHATHUAX
— OCHOBBI 2/1IEKTPOHHOW T€OPUM TBEPAOro Tena. JHepreThueckre 30Hbl B KpUCTaie. [IBrKeHre

(opMUpOBaHUs KOMITeTEHLIMM B TIpoLiecce OCBOEHHs

3/IeKTPOHOB B KpHcTase. CTaTUCTHKA 3/1eKTPOHOB B TBEPZOM Tejie. D/1eKTPONPOBOAHOCTh MeTasljIoB U
TIO/TyTIPOBOJHUKOB. KOHTaKTHasi pa3HOCTh MOTeHI[MaioB. [I0BepXHOCTHBIN MMOTeHIMaNbHBIN Oapbep.

— ODJIeKTPOHHBIM TMOTOK, €ro (opMHpOBaHWe W TPaHCIIOPTUPOBKA, WHTEHCHUBHbIE U
HEMHTEeHCHUBHBIE, PeJIITUBUCTCKIE U HEPESITUBUCTCKUE 3/IeKTPOHHbIE TIOTOKH, CoCo0b! (hOpMHUPOBaHNs
3/IEKTPOHHBIX TIOTOKOB PAa3/IMYHOM MWHTEHCUBHOCTM (9/1eKTPOHHBbIe TMYIIKA U  TPOXKEKTOpbI),
TPaHCIIOPTUPOBKA S/7€KTPOHHOTO TI0TOKA M CrocOObl OrpaHWYeHHs] ero II0MepevHbIX pPa3MepoB.
[Tpeobpa3oBaHWe 3HEPrUM 3JIEKTPOHHOTO TOTOKA B JPYrHe BUbI SHEPTHH, CIOCOObI, OCHOBAHHBIE Ha
B3aMMO/IeICTBMU C BHELTHUMU 3/IeKTPOMAarHUTHBIMU TOJISIMU, SHepreTuueckuid 3pdeKT B3auMo/eliCTBUS.
Criocobbl, OCHOBaHHble Ha B3aUMOJENUCTBUM C TBepAbIMA TelaMU U CTPYKTypamH, 3(deKTb
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B3aUMO/IEUCTBUS  (KaTOAOMIOMUHECLIEHIUS, KaTO[OyCW/IeHWe, PEeHTIeHOBCKOe W3/lyyeHue, Harpes).
[TpuMepsbI UCTIONB30BaHUs B MPUOOpax BaKyyMHOM 371€KTPOHUKH.

— YmparsieHWe 37eKTPOHHBIMU TIOTOKaMH. DJIeKTPUUECKHe U MarHUTHbIE CIIOCOOBI yTIpaBJIeHUS
TUIOTHOCTBIO M CKOPOCTBIO 3/IEKTPOHOB. KBasucTaTHueckwe W JAWHaAMHUECKHe CroCoObl yTpaB/IeHUS.
[TpuMepsbI UCTIOB30BaHuUs B MPpUOOpax BaKyyMHOM 37IeKTPOHUKA

— VoHu30BaHHBIM ra3 W Ila3Ma. JjeMeHTapHble TIpPOLlecChl B IJla3Meé W Ha MOTPaHUYHbBIX
noBepxHOCTsAX. OCHOBHble MeTO[bl reHepalyy Iiasmbl. Mopenu A ONMCAHWS CBOMCTB I1a3MBbl.
OddexTrBHBIE CeueHHs B3auMofencTBus. KyloHOBcKue CTONKHOBeHUs. Heympyrue CTONKHOBEHUS B
Tla3Me TIepBOro0 M BTOPOro popa. Ilepe3apsiika. PekoMOWHAIMs 3apsDKeHHBIX YacTHIl. JIBr>KeHHe
3apsbKeHHBIX YacTull B Tiia3me. [petihoBoe 1 HarpaB/ieHHOe JBMKeHUe 3apshKeHHbIX YaCTULI.

— Tumbl ra3oBbix paspsgoB. OO6mue cBoicTBa Twia3Mbl. Paguyc [lebasi. KBa3uHeHTpanibHOCTD
nnasMbl. Knaccudukaiys r1ia3sMbl. O/IeKTPOIIPOBOJHOCTL TU1a3Mbl. fIBjieHusi mepeHoca. I[lnasma B
MarHuTHOM T1ojie. Konebanus. HeycToiMuMBOCTH U SMUCCHOHHBIE CBOMCTBA T1/1a3Mbl

— W3nyueHus muiasmbl. MeTozabl yCKOpeHUs I/Ia3MEHHBIX IOTOKOB. [IMarHOCTHWKa IapameTpoB
naasMbl. 30HAOBBIA MeTOJ, AWArHOCTUKW. OAWHOYHBIA 30H[. [IBOMHOM 30HA. DMUCCHUOHHBIA 30H[.
MeTtoabl CBY 1 azepHOM JUarHOCTUKH T1/1a3Mbl

— IlpumeHeHHe ma3Mbl B 3/IeKTPOHUKe. [ln1a3MeHHble WCTOUHWKM WOHOB Ta30B M MeTaJlIoB.
[11a3MeHHbIe KCTOYHUKHU 3/IeKTPOMeTasuioB. [171a3MeHHbIe reHepaTopbl U YCKOPUTEeU

3.4 TeMbI KOHTPO/IBHBIX PadoT
— OMHuCCH 3apsUKeHHbIX YaCTHULL U3 TBEPJOro TeJla
— /IBv>KeHue 3apsKeHHbBIX YaCTHL] B 3/IEKTPUUECKOM U MarHUTHOM T1OJISIX

3.5 DK3aMeHalOHHbIe BOIIPOCHI
— YueOHBIM I/IaHOM 3K3aMeH He TIpelyCMOTpeH

3.6 TembI 1a00opaTopHBIX padoT

— HWccnenoBanre ($HoTo3/1eKTPOHHBIX MTPUOOpOB. VccienoBaHue 3/eKTPOHHO-TY4YeBON TPYOKU C
MaTrHUTHBIM yTipaBjieHueM. VlccieoBaHre THPAaTPOHOB T/IEIOIIETo pa3psifia

3.7 3auért

— 1.DnektpoHHasi 3muccus: 2. OCHOBbI 3/IEKTPDOHHOW Teopuud TBepAOro Tena; 3.
Tepmo3/1eKTpOHHas!, aBTO3/IEKTPOHHASsI, B3pbIBHAsI, BTOPUUHO- -3/IeKTPOHHAsA, (DOTO3/IeKTPOHHAS SMUCCUS;
4. DNeKTPOHHBIN MOTOK, 5. PopMUpOBaHUE U TPAHCIIOPTUPOBKA 3/IEKTPOHHBIX MOTOKOB; 6. D/1eKTPOHHbIE
MYIIKW U TIPOXKEKTOPBI; 7. TIpuMepbl MCTOb30BaHUs 37IEKTPOHHBIX IMYIIEK U MPOXKEKTOPOB B Mprbopax
BaKyyMHOHN 3/IeKTPOHUKU; 8. OyieKTpUYeckKue W MarHuTHble CrocoObl yIipaBieHHsl TIOTHOCTBIO U
CKOPOCTBIO 371eKTPOHOB; 9. [Tpeobpa3oBaHue SHEPTUU 3/IEKTPOHHOTO TIOTOKA B ZIpyTrve BUAbl dHepruu; 10.
OddekTsl B3aUMOAEUCTBUSI (KaTOAOMIOMUHUCLIEHLIVSI, KaTOZ0yCU/IeHUe, DPEeHTTeHOBCKOe W3/IyueHue,
HarpeB); 11. MoHu3oBaHHBIA ra3 v miasma; 12. OCHOBHble MeTO[bl TeHepauuu Iia3mbl; 13. Turmbl
ra3oBbIX pa3psoB; 14. DMUCCHOHHbIEe CBOMCTBA IUia3Mmbl; 15. /JUarHOCTHMKA IMapaMeTpoOB Tia3Mbl; 16.
[IpuMeHeHue 171a3Mbl B 3/IEKTPOHUKE.

4 MeToanuecKue Marepuasabl
Inst obecrieuenust mpoiiecca oOyueHUst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIe
MaTepHabl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollde TMpoLeAypbl OIleHWBaHUS 3HAHWMN, YMeHHH,
HaBBIKOB U (WIM) OMbITa [AeSITebHOCTH, XapaKTepPU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas 1uTeparypa

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

2. BakyymHas W Tjla3MeHHasi /IeKTPOHMKA: YueOHOe mocoOwe /s CTY[eHTOB HarpaB/IeHUs
«210100.62 — DneKTpoHWKA U HaHO3eKTpOoHUKa» / AkceHoB A. U., Okc E. M., 3nobunHa A. @. - 2013.
128 c. [DnekTponHbIi pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/3456, cBOOOAHBII.

3. CyukoB A.[l. BakyymHasi 371eKTpOHHKA. PU3MKO-TeXHUYeCKHe OCHOBBI : yuebHOe mocobue
nuist By30B - CII6. : Jlanb, 2004. - 462 c. (Hamuuue B 6ubmoreke TYCYP - 37 3k3.)
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4.2. lonoHMTe/IbHAA IMTepaTrypa

1. Oxkc E.M. VICTOUHHKHU 3/1eEKTPOHOB C IJIa3MEHHBIM KaToZoM: (hM3MKa, TEXHUKA, IPUMEHEeHUs :
MoHorpacdus ; ToMcKuii TOCy/lapCTBeHHbIN YHHUBEPCUTET CHCTeM YIIpaB/eHUs U Pa/ii03/IeKTPOHUKU. -
Tomck : M3pmaTesibCTBO HAyuHO-TeXHUUECKoW nutepatypbl, 2005. — 212 c.. (Hamuuue B OMOMMOTEKe
TYCYP - 5 3K3.)

2. Oxkc E.M. OcHoBBbI (pU3UKHM HU3KOTeMIIepaTypHOH Tia3Mbl. MeToanueckoe nocobue. — Tomck:
TYCYP, 1997. - 87 c. . (Hanmuune B 6ubmoreke TYCYP - 26 3K3.)

3. Cob6oneB B.[]. ®usnueckre OCHOBBI 37IeKTPOHHOW TeXHUKH: YueOHUK A1 BY3oB.- M.:
Boiciias mkona, 1979. — 448 c. (Hamuune B 6ubmoreke TYCYP - 42 3k3.)

4. ®pupapuxoB C.A., MoBauH C.H. ®u3nueckrie 0CHOBBI 37IEKTPOHHON TEXHUKU: YUeOHUK AJis
BY3o0B .-M.: Beiciias mkosa, 1982. — 608 c. (Hamuuue B 6ubmioreke TYCYP - 18 3Kk3.)

4.3. O6s13aTe/ibHBIE Y4eOHO-MeToAHYeCKHe 0Co0us

1. Vi3mepeHMe KOHTAaKTHOM pa3HOCTH MOTeHL[MA/IOB: MeToAnYyecKre yKaszaHUsl K j1abopaTopHOi
pabote ans crygeHToB HarmpaBieHus 210100.62 — DneKTpoHMKa M HAHO3eKTPOHUKA / AkceHoB A. U. -
2013. 19 c. [OnekTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3452, cBoGOAHBIH.

2. WccnemoBaHue TepMO3/IEKTPOHHOW SMHCCHH: MeTtoauueckre ykas3aHUs K JabopaTopHOi
pabote s ctyaeHToB HaripaBieHust 210100.62 — DneKTpoHWKa U HaHO3/IeKTpOHWKA / AkceHoB A. U. -
2013. 21 c. [OnexTponHbIit pecypc] - Pexxum foctyma: http://edu.tusur.ru/publications/3453, cBoOOAHBIH.

3. WccnenoBaHve BTOPUYHOM /1€KTPOHHOM 3MUCCHU: MeToauuecKkue yKa3aHus K JlabopaTopHOi
pabote ans crygeHToB HarmpasieHus 210100.62 — DneKTpoHMKa M HAHO3/eKTPOHUKA / AkceHoB A. U. -
2013. 11 c. [DnekTpoHHbIH pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/3454, cBO6GOHBIT.

4. TlpoBepka 3akoHa moAO0Ms pa3psiioB (3akoH [lameHa): MeToguyeckre yKas3aHUS K
nabopatopHoii pabote mst cTyaeHToB HaripaeieHuss 210100.62 — DyeKTpOHMKA U HAHO3JIEKTPOHHKA /
AkcenoB A. W. - 2013. 15 c. [DOnektpoHHbii pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/3455, cBOOOHBII.

5. BakyymMHasg U IU1a3MeHHas 3JIeKTpOHUKA: MeToguyeckre YyKasaHUsg K [PaKTHYeCKUM
3aHATUAM [J1S CTyZeHTOB HarpaB/ieHus «210100.62 — O1eKTpOHUKa ¥ HaHO3/IeKTPOHUKa» / AKCEHOB A.
W. - 2013. 38 c. [DnexkTtponHbii pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/3450,
CBOOO/THBIM.

6. BaxkyymHas ¥ mja3MeHHas IeKTPOHMKA: Meronuueckre ykas3aHUs 110 CaMOCTOSTeIbHOU
pabore / AxkceHoB A. W. - 2012. 19 c. [OnekrpoHHbii pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/1695, cBoOOAHBIA.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. OO6pa3oBaTe/bHbBIN MTOPTaa YHUBEPCUTETa, O1O/IMOTeKa YHUBEPCHUTETA
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