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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
YueOHo-uCCI€]0BaTeIbCKasA padora*

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

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 IIpakTryeckue 3aHATUSA 72 72 4yacoB
2 Bcero ayiuTOpHBIX 3aHATUI 72 72 4acoB
3 W3 HUX B MHTepaKTUBHOU (popme 72 72 YyacoB
4 CamocTosiTesibHas paboTa 108 108 4yacoB
5 Bcero (6e3 3k3ameHa) 180 180 4acoB
6 OO011jast TPY0EMKOCTh 180 180 yacoB
5.0 5.0 3.E

3auet: 5 ceMeCTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 51 or« 1 » 7 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

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

Pa3paboTumku:

JoueHT Kad. II1 bypumos H. 1.

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

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

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

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

oIl [langapos C. M.
OKCIePThI:

noueHtT TYCYP, kad.II1 Axkcenos A. U.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
OOyueHue CTYy[eHTOB HaBbIKaM WH)KEHEPHOTO TpyZa - 03HaKOMJeHHWe U paboTa ¢ yCcTpoicTBaMu
KBAaHTOBOW U OINTHUECKOW 3/IeKTPOHUKHU, 37IeMEHTaMH 3/IeKTPOHHOW KOMITOHEHTHOW 0a3bl, U3yueHue U
oTpaboTKa TIpUEMOB HACTPOWKM U COOPKM 3KCIIepUMEHTA/TbHBIX CTEHZOB, YMeHHe I10/1b30BaThCs
W3MepUTe/IbHBIMU TTPUOOpaMu /i1 KOHTPOJIE paboTOCTIOCOOHOCTH 371eMEHTOB U COOpPaHHBIX CTEH/IOB B
L|eJIOM.

1.2. 3agauy JUCIMIITAHBI
— [IpuobpeTeHye npakTHYeCKUX HaBLIKOB, HEOOXOMMBIX TP TPOBe/IeHUN HCC/Ie/[0BaTebCKOM
paboThI 110 TeMaTHKe OyZy1el crieraabHOCTH.

2. MecTo puciMiuinHel B cTpyKrype OITOII

OucuuruiiHa  «Y4ueOHO-UccnenoBaTenibckasi paborta*» (b1.B.O/[.4) orHocurcsi K Omoky 1
(BapuaTvBHas 4acTh).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
crefyrolie  AUCLMITUIMHBL  VIHpopMatuka, Maremarvka, HayuHo-ucciemoBatenbckasi — paborTa,
OnTrueckas ¢usvka, OnTUueckoe MaTepuanoBeeHre, Pu3MKa.

[MocnepyroOmuMU  JUCLUTIMHAMM - SBISIOTCS::  OnTHueckue MeTogbl 00paboTKM MH(pOpMaruy,
OcHOBBI ONTTOUH(OPMATHKH.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUH]:

— TIK-2 roToBHOCTBIO K MaTeMaTHueCKOMY MOZETUPOBAHHUIO TIPOLIECCOB U 00BEKTOB (POTOHUKHU
U onTrouH()oOpMaTHKWA, HMX HCC/IeAOBaHHWI0O Ha 0a3e CTaHJAAPTHBIX TAKETOB aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS M CAMOCTOSTETbHO pa3paboTaHHBIX MTPOTPAMMHBIX TIPOJYKTOB;

— TIK-3 cnocoOHOCTBIO K TPOBEIEHUI0 U3MEPEeHUM W UCC/Ie0BaHUSI PA3/IMUHbIX O0OBEKTOB 10
3aIlaHHON MEeTOZIMKE;

B pe3sysnbraTe usyueHus JUCLATUIMHBI CTYI€HT J0/DKeH:

— 3HaTb OCHOBHbIe TIOHSTHS, MeTOAbl W TIpUeMbl SKCIepUMeHTalbHbIX MCC/IeJOBaHUMH;
OCHOBHBIE CTOCOOBI aHa/M3a W CUCTeMaTU3allid SKCTiepUMeHTasbHOM HWH(opMaluu TpeboBaHMS,
TipeIbsiB/IsieMble K (hopMe U COZiep>KaHUIO0 OTUeTOB, MyOIUKaLWiA, TIpe3eHTaIvii

— yMeThb TIPUMEHSITb MaTeMaTHueCKoe MOjeTMPOBaHhe TIPOIIeCCOB U OOBEKTOB (DOTOHHWKH U
ontoMHPOpMaTHKX Ha 0a3e CTaHJAPTHBIX TIAKETOB aBTOMAaTU3MPOBAHHOTO TIPOEKTHUPOBAHUS U
CaMOCTOSITEJIbHO ~ pPa3pab0TaHHBIX TPOTPAMMHBIX TIPOAYKTOB; BBIOMpaTh METOAWKY aHaiu3a U
cucTeMaTU3alldd pe3y/ibTaTOB UCC/Ie[JOBaHUM B KOHKDETHOW CUTyal[ud (OPMY/IMPOBaTh OCHOBHbIE
pe3ysibTaThl pabOThl M OIIEHHWBAaTh WX 3HAUMMOCTH /ISl TIPE/CTaB/IeHUs] MaTepUaiioB B BUJE OTUETOB U
Ty OMKaryi

— BJ3JeTb COBPEMEHHbIMM MeTOJaMU MCC/Ie[0OBaHUSI C LieJIbl0  MareMaTH4yeckoro u
WMHTALMOHHOTO MO/IeJTUPOBAHUS TIPOIIECCOB W OOBEKTOB OMTOMH(MOPMATHMKK Ha 0Oa3e CTaH/apTHBIX
IaKeTOB aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUS; HaBblKaMU aHa/v3a M CUCTeMaTu3allid pe3y/bTaToB
WCC/IeIOBAHUI U TIPE/ICTaB/IeHUs UX B Pa3/IMYHOM BUJIE

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI COCTaB/sseT 5.0 3aueTHbIX eJUHMIILI U TIpe/CTaB/ieHa B
Tabmumne 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EyHunib
1 [TpakTryeckue 3aHATHSA 72 72 yacoB
2 Bcero ayquTopHbIX 3aHATUNA 72 72 4yacoB
3 W3 HUX B UHTepaKTUBHOU (hopme 72 72 4acoB
4 CamocTosiTesibHast paboTa 108 108 4yacoB
5 Bcero (6e3 sk3ameHa) 180 180 YyacoB
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6 OG6111ast TPYZI0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BU/BI 3aHATUN
3]
X =
=8
= &, = 3
g = 2 2 z 5
iy < S g = 5
£ = T = ¢z
A 5 o > D
Ne Ha3BaHus pa3zenoB JUCLUIUIMHEI 5 5 o O S
Q = = m =
2 5 S o é =
> 3 A & =
s | 2
= O
1 |IIpyeMHUKUA U UCTOUHUKU OIITUUYECKOI'O 16 20 36 [1K-2, ITK-3
W31y YeHUs]
2 | DneMeHTHI ynpaB/leHUs] ONITUYeCKUM 16 24 40 I1K-2, ITK-3
H3/1yyeHueM
3 | Knaccudukaiys, MapKMpoBKa U OCHOBHbIE 16 24 40 ITK-2, TTK-3
XapaKTepU-CTUKU ONTUYEeCKUX 3/IEMEHTOB
4 | AHanoroBble U LM(POBbIe U3MEPUTE/TbHbIE 16 26 42 [1K-2, ITK-3
npubOpbI
5 | Be3omnacHble MeTOABI pabOTHI C ONTUYECKUM 8 14 22 IK-2, TIK-3
000pyZOBaHKEM U U3MepPUTeTbHBIMU MPUO0paMu
Wtoro 72 108 180

5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
He npenycmotpeno PYII

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromUMu (TpeabIAyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbI B Tabsuile 5.3.
Tabsmura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIUTITAHAPHBIE CBS3U
Ne pa3zenioB AaHHOW JUCLIMILIMHBI, /151 KOTOPBIX
HeobXo Mo H3yudeHre 00eCTieurBarouX U

Ne HanmeHosatye JUCLATIINH obecrieunBaeMbIX JUCLUTTAH

1 2 3 4 5

[MpeaiecTBytOIMe AUCLUTUIMHBI

1 |Wudopmaruka + + +
2 |Maremaruvka + + +
3 |HayuHo-uccnenoBarenbcKkasi pabota + + + + +
4 | Ontuueckas $u3MKa + + + +
5 |Onruyeckoe MarepranoBefeHne + + + +
6 | ®dwusuka + + + + +

[Mocneaytoliyie AUCLUATIIMHBI
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1 | OnTrueckue MeTofibl 06pabOTKH N N N N
vHopMaLu
2 | OcHoBBI o1TOMHGOPMAaTHUKU + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NPHU U3y4YeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpPMUPYeMbIX TNPU H3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
TIpe/iCTaB/ieHo B Tabmmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYeMBIX TP W3yUeHWH
VICLIUTUIMHBI

Buzpe! 3aHATHI

@OpMBI KOHTPOJIS

KomneTeHiun

ITpakTrueckue 3aHATUS
+ | CamocTosiTenibHast paboTa

+

I1K-2 CobecenoBanue, OTpoc Ha 3aHATHSX,

BricTymuieHue (JoKna/) Ha 3aHITUH

+
+

HomarHee 3amanne, CobeceoBaHue,
Omnpoc Ha 3aHATUsIX, BeIcTymieHue
(moknam) Ha 3aHATUH

[TK-3

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3aIuu 00yYeHHs
TexHO/MIOTUM MHTEePAKTUBHOTO OOyueHMs] TPU pa3HbIX (opMax 3aHATUN B uvacaxX IpUBeJeHbl B

Tabne 6.1
Tabsuna 6.1 — TexHOMOTMM HHTEPAKTUBHOTO 00yueHus TIPY pa3HbIX opMax 3aHATHHN B yacax
NHTepakTUBHLIE
Metoppl TIpakTU4yecKue Bcero
3aHATUSA
[Ipe3eHTalu C UCMOIB30BaHKUEM CJIANZOB C 22 22
obcyxaeHreM
Pabota B KoMaH/je 30 30
WccnenoBarenbCKUA METO/, 20 20
Wtoro 72 72
7. JTaGopaTopHbINA NMPAKTUKYM
He mipegycmotpeno PYII
8. IIpakTHUecKue 3aHATHUA
Copiep>xaHre MpakTHUeCKUX paboT npuBeseHo B Tabmuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
) L s
I L =
o = =
: s £
Hassanus paszenos CopeprkaHre MpaKTUYeCKUX 3aHATUN z = e &
< 2 E
= 53
- s
5 cemecTp
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1 IIlppeMHUKYU ¥ UCTOUHUKHA N3yueHue IpueMHUKOB U MICTOUHUKOB 16 IK-2, TTK-
ONTUYeCKOr0 U3/1yYeHUs ONTUYECKOr0 U3/1y4YeHUs 3

Wroro 16
2 DnieMeHTHI yTIpaBJleHust V3yueHue 371eMeHTOB yIIpaB/IeHUsI 16 [1K-3
ONTUYECKUM U3/TyYeHUueM ONTUYECKHUM U3/TyYeHHueM

Uroro 16
3 Knaccudukaiiysi, MapKUpoBKa U Knaccudukariysi, MapKUpoBKa 1 16 [1K-3
OCHOBHBIE XapaKTepHu-CTUKH OCHOBHbIe XapaKTePUCTUKH OMTHYeCKUX
ONTUYECKUX 3/IeMEeHTOB 3/IeMEeHTOB

Wroro 16
4 AHnasoroBble U LIU(PpOBbIE W3yyeHre aHaMOroBbIX ¥ LIUPPOBBIX 16 [TK-3
H3MepUTe/IbHbIEe TIPUOOPHI W3MepUTE/TbHBIX PUOOPOB

Utoro 16
5 Be3onacHele MeTO/IbI PAabOTHI C N3yueHue u npuMeHeHHe 6e30macHbIX 8 [TK-2, TIK-
OITHYeCKUM 000pyZIOBaHHEM U METO/ZIOB pabOThI C ONTHYECKUM 3
M3MepUTeIbHBIMU MTPUOOpamMu 00opyzoBaHKEM U U3MepPUTeTbHBIMU

ripubopaMu

Nroro 8
Wtoro 3a cemecTp 72

Tabmmme 9.1.

9. CamocrosnTesibHasA pabora
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabsura 9.1 - Bugbl camocTosiTesIbHOM paboThI, TPYZI0EMKOCTb U (JOPMUPYEMbIe KOMITETEHIIUH

Ha3Banus pa3aesioB

Buzel camocTosiTeTbHOM
paboThI

TpyzmoeMKoCTb

dopmMupyeMble

KOMIIeTeHIIMH

@®opMbI KOHTPOJIS

5 cemecTp

1 ITpueMHVKY U
HWCTOYHUKH ONTUYECKOTO
W3/TyYeHUsI

IToaroroBka K
MpaKTUYe CKUM 3aHATUSIM,
CceMUHapam

[EN
(*))]

CamocTosiTeibHOe
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKoOl 4acTu

Kypca

HToro

20

[1K-2,
I1K-3

BricTyninenue (moknan) Ha
3aHaTUM, Onpoc Ha
3aQHATHUAX

2 DyeMeHTHI yIIpaBJleHus]
OINTHUYECKUM U3Ty4YeHreM

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHUHapam

16

CamocrosiTesibHOE
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCcKol 4acTu

Kypca

Htoro

24

TK-3,
TK-2

BricTynienue (goknan) Ha
3aHATHH, Ompoc Ha
3aHSATUSIX
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3 Knaccudukanys, [ToaroToBKa K 16 |TIK-3, BricTyninenue (moknan) Ha
MapKUpPOBKA U OCHOBHbIE | TIPAaKTAYeCKUM 3aHSATUSIM, [TK-2 3aHsaTum, Onpoc Ha
XapaKTepU-CTUKU ceMHHapam 3aHATHAX
MTAYECKUX 37IeMEHTOB
0 ec HIEMEHTO CamocrosTenbHOe 8
r3yuyeHue Tem (BOIPOCOB)
TeopeTUuUeCKOM 4acTU
Kypca
Ntoro 24
4 AHanoroBble U ITogroroBka K 16 |IIK-3, BricTyninenue (moknan) Ha
LrdpoBbIe MpaKTAYe CKUM 3aHSATUSIM, [TK-2 3aHsaTuM, Onpoc Ha
M3MepuTe/IbHbIe TIPUOOPHI | CEeMUHapam 3aHATHUAX
CamocTosiTennbHOe 10
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKoOl 4acTu
Kypca
Utoro 26
5 be3ormnacHble MeTO/Ibl ITogrororka K 8 IK-2, Cobecenoranue, Ompoc Ha
paboThI C ONITHUECKUM TpaKTU4Ye CKUM 3aHATUSM, [1K-3 3aHATHAX
obopyznoBaHreM U ceMHHapam
M3MEPUTE/IEHBIMA CamocrosiTesibHOe 6
r3yuyeHue Tem (BOIPOCOB)
TeopeTUYeCKOM 4acTH
Kypca
Ntoro 14
Wtoro 3a cemecTp 108
Ntoro 108
10. KypcoBas padora
He npegycmorpeno PYII

11. PeriTMHrOBas cucTeMa AJIA OLI€HKH YCII€eBdA€MOCTH CTYA€HTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIeHKU A1JIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcumasibHbIN
. MaxkcuManbHbIH MakcuManbHbIH
DieMeHThI yueOHOMH Oasu1 3a mepuog Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] ceMecTpa
5 cemecTp
BricTynienue (goknaz) Ha 5 5 10 20
3aHATUH
[omaiiiHee 3ajaHue 5 5 5 15
Orpoc Ha 3aHATHAX 10 5 20 35
CobecenoBaHue 10 10 10 30
Hapacraroiym utorom 30 55 100 100

11.2. ITepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. OnTuueckue U aKyCTOONTHUYECKHWEe CHCTeMbl 00paboTku uHbopMaluu: YuebHoe mocobue /
Bamkupos A. W. - 2012. 100 c. [DnexkTpoHHbIi pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/1819, cBob6oaHbIM.
2. ®oropedpaxtrBHble 3((deKTHl B 37EKTPOONTHUECKHX KpUCTa/lIax : YdeOHoe mocobue /
[ManpapoB B. M., Maungens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1553, cBoG0oAHBI#.

12.2. lono/iHMTe/IbHAA JIMTepaTypa
1. KsaHTOBast u onTHUecKasi 37eKTpOHMKa: YueOHoe rocobue / [Hanruna JI. U. - 2012. 303 c.
[DnekTpoHHbI pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/713, cBoG0AHbIH.

12.3. YueOHO-MeToANYECKOe TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme
1. YuebGHo-uccnefoBarenbckasi pabora CTyfeHTOB: MeToAuueckue yKasaHUsl [/l CTYZEHTOB
HanpassieHus: noAroroBku 210100.62 - "OnekTpoHuKa W HaHO3/eKTpPOHUKA" mpodumu: KBaHTOBasi u
ONTUYeCKasl 37eKTPOHMKA; OJeKTPOHHble Mpubopsl K ycrpoiictBa / JlyruHa H. 3., Mangens A. E.,
bypumoB H. W. - 2014. 15 «c¢. [DOnekTpoHHbld pecypc] - Pexum  gocrtymna:
http://edu.tusur.ru/publications/4085, cBo6oAHbIH.

12.4. ba3bl AaHHBIX, HH(OPMALMOHHO CIIPABOYHbIE ¥ IOMCKOBbIE CUCTEMbI
1. HayuHo-ob6pa3oBarenbHbiii moptan TYCYP

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
1. KoMIibroTephI € yCTaHOB/IEHHBIM TIPOTPaMMHBIM 00eCTiedeHreM U BbIXOZIOM B IHTepHeT.
2. ABTOMaTH3UpOBaHHbIe CTEH/IbI [/l IPOBEIeHUSI U3MepeHHH.
3. JlaboparopHoe o60opyzoBaHre 1 IPHUOOPBHI:
— II0JIyTIIPOBOHUKOBBIE J1a3ephl;
— TBepZoTesbHble jas3epsl VK 1 BUgMMOro auarasoHa;

CornacoeaHa Ha noprane Ne 3446 8



— dotopedpakTHBHBIE MMbe30KPHCTAIIbI;

— npubOpHI yTIpaB/ieHUsT ONITUUECKUM U3/TyueHUeM;

— OITHUYeCKHe 3/1IeMeHThI;

— U3MepuTesbHbIe MPUOOPHI: 0CLU/IOrpadbl, BOMETMETPLI YHUBEpCa/IbHbIe, MY/TbTUMETPHI.
4. Cniekrpodorometpbl CP-56, CP-256, GENESIS.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OoH/I OLIEHOUHbBIX CPEe/ICTB NPUBEJeH B PUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3yYeHHUs JUCLUIIINHbI
be3 pekoMeHa11H.
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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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
YuyebHo-HCCe0BaTe/IbCKas padoTa*

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— poueHT Kag. 11 Bypumos H. U.

3auet: 5 cemecCTp

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-2 TOTOBHOCTBIO K MaTeMaTuyeCKOMY L o/mkeH 3HaTb OCHOBHBIE TIOHSATHS,
MO/Ie/TUPOBAHMUIO TIPOIIECCOB U 00BEKTOB MeTOZbl U IIPUeMbI SKCIIepUMeHTaIbHbIX
(hOoTOHMKM U ONTTOMH(MOPMAaTHUKH, UX WCC/IeJOBaHUI; OCHOBHBIE CITOCOOBI
MCCIIeIoBaHUIO Ha 6a3e CTaHJAPTHBIX TTAKETOB | aHA/IM3a U CUCTeMaTH3al[uu
aBTOMAaTM3UPOBaHHOI'O NIPOEKTUPOBaHUS U 9KCrepUMeHTaIbHOW MH(pOopMaLuu
CaMOCTOSITe/IbHO Pa3paboTaHHbIX TpeboBaHUs, TIpebsB/sieMble K popme 1
TPOrpaMMHBIX IPOJYKTOB COZIep’KaHUI0 OTUeTOB, MyOIUKALIUH,
9 1 HTaL1l;
I1K-3 CTII0COOHOCTBIO K TIPOBE/IEHUI0 M3MEepPeHUI U PE3EHTALNH,

[lomkeH yMeTb IPUMEHSTh
MareMaTr4ecKoe MOZe/IMpoBaHue
pOLIeCcCOB U 00bEKTOB (POTOHUKHU U
onToMH(OPMATUKK Ha Oa3e CTaHZAPTHBIX
11aKeToB aBTOMaTH3UPOBaHHOIO
TIPOEKTHPOBAHHUS ¥ CAMOCTOSITE/IEHO
pa3paboTaHHBIX TPOrPAMMHBIX TIPO/YKTOB;
BBIOMpATh METOIMKY aHa/M3a U
cUCcTeMaTH3aLK pe3y/bTaToB
VICC/Ie[J0OBAaHNM B KOHKPETHOU CUTyaLy
(hopMy/IMpOBaTh OCHOBHBIE pe3yJ/IbTaThl
paboThI U OL|eHMBATh X 3HAYUMOCTb /151
Npe/iCTaB/IeHUs] MaTepyasoB B BUJe
OTUYETOB U MyOIHKaIHK;

[lomkeH BiajieTb COBpeMeHHbIMU
MeTOZaMH UCC/Ie[l0BaHUs C LeJIbI0
MaTreMaTHh4eCcKOro ¥ UMHUTaljMOHHOI'O
MO/Ie/TUPOBaHUsI MIPOLIeCCOB U 0ObEKTOB
onTonMH(OpPMaTUKU Ha 6a3e CTaHAAPTHBIX
NIaKeTOB aBTOMaTU3UPOBaHHOIO
NIPOEKTUPOBAaHKS; HABbIKAMM aHa/In3a u
CUCTeMaTH3aLy pe3y/bTaToB
VICCJIe/IOBaHUM U NIpeJCTaB/lIeHNs UX B
pasIMYHOM BUJE ;

WCCJIe/IOBaHUsI Pa3/IMUHBIX 0OBEKTOB TI0
3a/laHHOM MEeTOJUKe

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb Y™meTb Bnagets
KpPUTEPUH

OtmuHo (BeicoKuH | ObnazmaeT dhakTrueckumu | ObaaeT fuarna3oHOM KonTponupyet paborty,

yPOBeHb) Y TeopeTHue CKUMH NpPaKTUUeCKUX YMEHUM, | IPOBOAUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
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TIPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, TpUHIMILI, | O6/azaeT AUara30HOM Bepet oTBeTCTBEHHOCTH 3a
YPOBEHb) TMpoLiecchl, obiye MIPaKTUYeCKUX YMeHUH, 3aBeplleHMe 3a/ay B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /ISl pellieHrsT | ICC/IeI0BaHuH,
M3yJaeMoit 06/1acTh orpe/ie/iIeHHbBIX MMPo6/IeM B | TIPUCIIOCAbIMBaeT CBOe
o0s1acTu rcce[0BaHUs TIoBe/ieHre K
oOcTosiTeNIbCTBaM B
perieHUH TIpo6sieM
YnoenerBoputensH | Ob6mazaet 6a30BbIMU O6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TIoporoBbIi 00IUMU 3HAHUSMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOIeHU U
YPOBEHb) TSI BBITIOJTHEHMS TIPOCTBIX
3azau

ONTOUH(OPMATHKH,

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerennus ITK-2
[TK-2: TOTOBHOCTBIO K MaTeMaTHUeCKOMYy MO/IeIMPOBAHUIO TIPOLIECCOB U 0OBEKTOB (DOTOHMKH U
UX MCC/AeOBaHMI0O Ha 0a3e CTaHAapTHBIX [1aKeTOB aBTOMAaTU3MPOBAHHOIO
MIPOEKTUPOBAHUS ¥ CAMOCTOSITE/TBHO pa3paboTaHHBIX TIPOrPAMMHBIX MTPOJYKTOB.

[7nst bopMUpoBaHUsi KOMITeTEHLIMK HEOOX0[UMO OCYILIeCTBUTb Psifi 3TaroB. DTarbl GOpPMUPOBAHKS
KOMITeTEHL|UM, IPUMeHsieMble /I 3TOr0 BHJbl 3aHATUM U HCIIOJb3yeMble CpefCTBa OLeHWUBAHMS
TnipeZicTaB/IeHbl B Tabuiie 3.
Tabmuia 3 — Otanbl GopMUPOBaHKS KOMITETEHL[MH U UCTIO/Ib3yeMble CPeiCTBA OLleHUBAHUS

onTorH($OpPMaTHKKU Ha
6a3e cTaH/apTHbBIX
TIaKeTOB
aBTOMaTH3MPOBaHHOTO
TIPOEKTUPOBAHUS U
CaMOCTOSATE/IEHO
pa3paboTaHHBIX
NIPOrpaMMHBIX ITPO/IYKTOB

CocraB 3HaTb Ymetb Bnagets
CopeprkaHue OCHOBHBIE TTOHSITHS, MIPUMEHSITh COBpeMeHHbIMU MEeTOAAMU
3TaroB MeTO/Ibl Y IPUEMBI MareMaThueCcKoe VICC/Ie[J0BaHNS C LIeJIbI0

5KCTiepUMeHTaIbHbIX MO/le/TUPOBaHUe MaTeMaTHU4eCcKoro u
WCC/Ie,0BaHUN TIPOIIECCOB ¥ 0OHEKTOB MMUTALIMOHHOTO
(hOTOHUKY U MO/IeTMPOBAHUS

TIPOIIECCOB U 00BEKTOB
ONTOMH(OPMATUKH Ha
0a3e cTaHapTHBIX
TIaKeTOB
ABTOMAaTHU3UPOBAHHOTO
TIPOEKTUPOBAHHUS

Buppl 3aHATHI

* lHTepakTUBHbIE
TIpaKkTUYeCKUe 3aHATHS;
* IIpakTrueckue
3aHATUS;

* CamocrosTebHas
pabora;

* llHTepakTUBHbIE
TpakTUYeCKHUe 3aHATHS;
* [IpakTuueckue
3aHATUS;

* CamocTrosiTe/bHas
pabora;

* lHTepakTUBHbIE
MpaKTUYeCKue 3aHsITHS;
* (CamocTosTenbHas
paborta;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* Ornipoc Ha 3aHATHSIX;

* Beictyrinenue (goknag,
) Ha 3aHATUY;

* CobecemoBaHue;
* 3auert;

* Onpoc Ha 3aHATHUSX;

* BeicTyrieHue (f0K1az
) Ha 3aHATUY;

* CobecegoBaHue;
* 3auer;

* Brictynnienue (Joknaz
) Ha 3aHSTHH;
* 3auert;

CDOPMYJ'II/IPOBKEI rokazaTrejied u KpUTEPDUEB OLIEHUBAHUSA AaHHOﬁ KOMITeTEHIIUX TIpUBEAEHA B

Tabnurie 4.

Ta6J'II/IL[a 4 — Ilokazarenu u KPpHUTEPHUU OLIEHNBAHWA KOMIIETEHIIUU HaA 3TalldX

CocTasn

3HaThb

Ymetn

Bnagets
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OmmuHo
(BBICOKMI YPOBEHb)

* OCHOBHbIE TTIOHATHUS,
MeTO/IbI ¥ pa3/InuHbIe
TIpPUEMBI
9KCIIepUMeHTaTbHbIX
HCCJIe/JOBaHUM;

* TPUMEHSTh
MaTeMaTHyecKoe
MO/Ie/TUPOBAHHE
Pa3UYHBIX TIPOLIECCOB U
00BeKTOB (DOTOHUKH U
onToruH(MOPMaTHUKKU Ha
0ase cTaH/apTHBIX U
OPUTHHAJIbHBIX TIAKETOB
ABTOMAaTU3UPOBAaHHOTO
TIPOEKTUPOBAHUS 1
CaMOCTOSITE/TEHO
pa3paboTaHHBIX
TIPOrPAMMHBIX
TIPO/IyKTOB;

* COBpeMeHHBIMHU
MeTO/[JaMH UCC/IeI0BaHMUS
C LIeJIbI0
MaTeMaTH4ecKoro u
MMUTAI[MIOHHOTO
MOZIe/TAPOBaHUS
TPOLIeCCOB ¥ 0OBEKTOB
onToMH(OPMaTUKU Ha
0a3e cTaH/apTHBIX
MakeToB
ABTOMaTHU3UPOBAaHHOTO
MIPOEKTUPOBAHKS ;

Xoportio (6a30BbIit

® OCHOBHBbIE ITIOHATHSA,

¢ TIpUMEHATH

¢ COBpeéMEeHHBbIMH

yPOBeHb) METO/IbI U TUTIOBLIE MaTemMaTHh4eCckoe MeTOo/ZlaMU HCCJ/ieJ0BaHUs
[pUeMsl MOJie/IMpOBaHue C L[eJIBI0
SKCIIepUMEeHTa/IbHBIX THUIIOBBIX IIPOLIECCOB U MaTeMaTHu4eCcKoro u
WCC/IeIOBaHUM; 00beKTOB (DOTOHUKH U UMUTALIMOHHOTO
onTorMH(MOPMaTHUKKU Ha MO/ e/IMpOBaHus
0a3e cTaHApPTHBIX MIPOIIECCOB U 00BEKTOB
[1aKeTOB onToMH(OPMaTUKU Ha
aBTOMAaTU3UPOBAHHOI'O 0a3e cTaHjapPTHBIX
[IPOEKTUPOBAHUSA U [1aKeTOB
CaMOCTOAITE/IEHO aBTOMAaTU3UPOBAHHOI'O
pa3paboTaHHBIX [IPOEKTUPOBAHUA ;
[IPOrpaMMHBIX
IIPOJIYKTOB;
YI0B/IeTBOPUTE/IBH | * OCHOBHBIE ITOHSTHS, * IIpUMEHATH * COBpEeMEeHHbIMU
0 (TIoporoBeIi MeTO/bI MareMaThyecKoe MeTOZaMH UCC/Ie[0BAHUS
YPOBEHb) 9KCIIePUMEHTAJIbHbIX MO/ie/IMpOBaHue MPOCThIX | C LjeJIbI0
HCC/IeIOBaHUM; TIPOL[ECCOB Y 0OBEKTOB MaTeMaTHu4eCcKoro u
$bOTOHUKY U UMUTALIMOHHOTO
onTorMH(MOPMaTHUKKU Ha Moz e/IupOBaHus

0ase cTaHAAPTHBIX
TIaKeTOB
ABTOMAaTU3UPOBAaHHOTO
MPOEKTUPOBAHMUSIB;

TIPOIIECCOB U 00BHEKTOB
onToMH(OPMaTUKHU Ha
0ase cTaHJapTHBIX
MaKeToB
aBTOMaTHU3UPOBAHHOTO
MPOEKTUPOBAHUS ;

3a/JaHHON MEeTOZMKe.

2.2 Komnerennusa ITK-3
[TK-3: crioco6HOCTBIO K TIPOBEAEHHIO M3MEPeHWH U WCC/IeI0BAHUS Pa3lWYHBIX OOBEKTOB I10

st boOpMUpOBaHKST KOMITETEHITUN HEOOXOAUMO OCYILeCTBUTD Psifi 3TAOB. DTarbl (OpMHUPOBaHHUS
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuija 5 — Orarbl

CocraB 3HaTb YmeTb Bnagetb
CopneprkaHue OCHOBHBIE CITOCOOBI BbIOMPATh METOZNKY HaBbIKaMU aHa/M3a 1
3TaroB aHasv3a u aHa/v3a 1 cucTeMaTu3alyu

CcUCTeMaTH3alyn cUCTeMaTu3aluu pe3y/bTaToB
9KCIIepUMeHTaTbHOM pe3y/ibTaToB HCC/IeIOBaHUM U
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rHbopMaIu TpeboBaHus,
nipe/ibsiB/IsieMble K (hopme
Y COZIep’KaHUI0 OTUETOB,
yO/IMKaLHi,
Tipe3eHTalui

HCCJIe[JOBaHUM B
KOHKDETHOM CHUTYaI|u
dbopMynMpoBaThb
OCHOBHBIE Pe3y/bTaThl
paboThI U OL[€eHHUBATh UX
3HAYMMOCTB JIJIsI
Tipe/iCTaB/IeHusI
MarepuasioB B BUje
OTYeTOB Y MyOIMKaLAA

Tripe/|CTaB/IeHUs UX B
pa3MyHOM BU/jle

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* [IpakTrhueckue
3aHSATUS;

* CamocTrodTenbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKHUe 3aHATHS;
* [IpakTHUueckue
3aHATUS;

* (CamocrosiTesibHas
pabora;

* llHTepakTuUBHBIE
TpaKkTUyeCKue 3aHsATHUS;
* (CamocTosTenbHas
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

¢ JlomalliHee 3a/laHKE;

* Onpoc Ha 3aHATHsX;

* Brictynnenue (gokaaz
) Ha 3aHSTHY;

* CobecemoBaHue;

» JlomalliHee 3a/iaHue;

* Onpoc Ha 3aHATHUsX;

* BeicTymuienue (goknaz
) Ha 3aHATHY;

» CobecegoBaHue;

* JlomalliHee 3a/laHue;

* BeicTynneHue (mokiaz
) Ha 3aHATUY;

* 3auert;

* 3auerT; * 3aueT;
dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabne 6.
Tabnuiia 6 — IToka3aTes M M KpUTEPUU OL[eHUBAHMSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
Ot1nmyHO * BJIaJileeT HaBbIKAMU

(BBICOKMI YPOBEHB)

* 3HaeT pa3lUYHbIe
criocoObl 06paboTKY U
TIpe/ICTaBIeHuUsT
uH(popMaLuK; 3HaeT
TpeboBaHMUS,
Tipe/IbSB/ISIEMbIE K
HAyYHBLIM OTYeTaM,

Ty O/TUKaLysIM,
MyO/TMYHBIM
BBICTYTIIEHUSIM;

* apryMeHTHMPOBaHO
BbIOMPaeT MeTOUKY
aHa/u3a u
crcTeMaTH3aluu
pe3y/ibTaToB
WCC/IeIOBaHUM; yMeeT
TIpeJiCTaBUTh Pe3y/IbTaThl
B pa3/iMuHou (popme;

06paboTKu u
cUCTeMaTH3aluu
vH(opmMalu B
HeCTaH/[apPTHBIX
cUTyauusix; obnajaer
c(hopMHPOBaHHBIMU
HaBbIKaMHU MTyOTMUHOTO
TIpe/iCTaB/IeHUsT
pe3y/ibTaToB
WCCJIeIOBAHUN B BUJE
OTUeTOB, CTaTeH,
BBLICTYTIJIEHHI; CTIOCOOeH
KOPPEKTHO OLleHHBaThb
MpoJieJIaHHY10 paboTy;;

Tipe3eHTaLui; 3HaeT

Xopomo (6a30Belii | * 3HaeT mpaBua s ymeeT * criocobeH

YPOBEHb) oopm/ieHus1 OTUETOB, chopMynMpoBaTh CUCTEeMaTH31pOBaTh,
Ty O/TMKaLVHA, pe3y/bTaThl CTaHAAPTHBIX | 00paboTaTh 1
TIpe3eHTaL1ii; 3HaeT WCCTIeZIOBaHUN U TIPe/ICTAaBUTh Pe3yJ/IbTaThl
crioco6bl 06paboTKY U TIpeJCTaBUThL UX B BHUJIE HCCIeJOBaHUM, B TOM
TIpe/ICTaB/IeHuUsT OTUETOB Y TIPe3eHTALWii ; | YKC/Ie BBIIOTHEHHBIX B
uHpopmarLmy; COCTaBe TPYIIIIHI ;

YI0BNIETBOPUTE/IbH | * 3HAET MpaBHU/IA * yMeeT OMucaTh * criocobeH IpeCcTaBUTh

0 (TIOpOroBbIi 0(pOpPMJIEHHS OTUETOB, TPOLIECC UCC/IE[IOBAHMS M | B BUJIE OTYeTa

YPOBEHb) Ty OJTMKaLni, chopMyIMpoBaTh pe3ynbTarhbl CTAHAAPTHBIX

MOoJ/IydyeHHBbI€ pe3y/bTaThl;

HCClie/JOBaHUM;

CornacoeaHa Ha noprtane Ne 3446

14



crioco0bl 06paboTKH U
TIpe/ICTaB/IeHHUs
vHdopmMaluy;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIeTEHLIMA B TpoOLlecCe OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Tembl JOMAIIHHX 3aaHHH
— HWccnegoBaHre XapakKTepUCTHK MOYyTIPOBOLAHUKOBOIO auoga PI-24K
— HWccnegoBaHve nmapamMeTpoB TO/TYTIPOBOAHUKOBBIX J1a3€pOB.
— HWccnegoBaHve TBEpPAOTEIBHBIX J1a3€POB.

3.2 Borpockl Ha cobecejoBaHHe
— [IpyeMHMKM U NUCTOYHUKY ONTHYECKOTO U3TyUeHUs!
— DJieMeHTbI yIpaBJ/IeHUs ONTAYECKUM U3TyueHUeM
— Kraccudukaiysi, MapKMpOBKa U OCHOBHbIE XapaKTePUCTHUKU ONITUUECKUX 3/IEMEHTOB
— Amnasorossle U u(poBbie U3MepUTeTbHbIE TIPUOOPHI
— bBe3onacHeie MeTO/[bI PA0OTHI C ONITHUECKAM 000PYZOBaHHUEM 1 U3MepPHUTeTbHBIMH ITPUOOpamMu

3.3 TemMbl 0OIPOCOB Ha 3aHATHUAX
— MWccnenoBanve ¢GhOTOMHAYIIMPOBAaHHBIX sIBIeHUM B (oTopedpaKTUBHBIX IMbe30KpUCTaslIax.
Co3gmaHve U WCCAeOBaHME JUHAMMUECKMX Tojiorpaguueckux WHTepdepoMeTpoB Ha OCHOBE
(oTopepaKkTUBHBIX  THE30KPUCTA/JIOB [/l  ONTUUECKUX  U3MepuTenbHbIX  cucteM. CuHTe3
MepCIeKTUBHBIX ONTUUeCKUX MaTeprasioB U CO3/aHKe Ha X OCHOBE YCTPOWCTB yrpaB/ieHUs ONTHYeCKUM
W3/lyyeHuemM

3.4 Tembl J0K/1a/10B
- 1. XapakTepucTUKu TOTYTIPOBOAHHUKOBOTO auoga dN1-24K 2. [TapameTpsl
TIO/TYTIPOBOZJHUKOBBIX J1a3epoB. 3. XapaKTePUCTUKWA W TIPUHIMITBEI paboThl TBEPAOTEbHBIX j1a3epoB. 4.
XapakTepyuCTUKU U TIPUHLUIBI paboThl MPUOOPOB yIpaB/ieHUs] ONTHYeCKUM u3nydeHueM. 5. [TapameTpsl
(hoTopedpaKTUBHBIX KPHCTAJI/IOB.

3.5 3auéT

— U3yueHue TIpUEMHUKOB M WCTOUHMKOB ONTUUECKOTO WU3ayueHus. M3yueHue 35/1eMeHTOB
yrOpaBjieHus ONTUUeCKUM u3nyuyeHueM. Krnaccudukaiysi, MapKUpOBKAa U OCHOBHbIE XapaKTepHUCTHKU
OTTUYEeCKUX /IEMEHTOB. V3yueHue aHa/OrOBbIX U I[UGPOBLIX U3MepUTeNbHBIX TTPUOOpOB. M3ydeHue U
npuMeHeHWe 0e30racHBIX METO[0B pPabOoThl C ONTHUECKMM O00OpyIOBaHWEM W W3MEPUTeTbHBIMU
npubopamu. IlapameTpbl TIOYIIPOBOAHUKOBBIX J/1a3epOB. XapaKTePUCTUKH W TIPUHLIUIBLI  PabOThI
TBEP/JOTE/IbHBIX JIa3ePOB. XapaKTePUCTUKU W MPUHLIUITEI paboThl MPUOOPOB YIIpaB/eHUsS ONMTUYECKUM
u3nyyeHuem. [lapametpol hoTopedpakKTUBHBIX KPUCTA//IOB.

4 MeToanuecKue Marepua/bl
st obecrieuenust mporjecca oOy4yeHHs U pelleHUs 3a7iau 00yuyeHUs] UCTIONB3YIOTCS CIIefyIOLLHe
MaTepualbl:
— MeTOAMYeCKHe Marepuasbl, OINpefessolue NpOoLefypbl OLIeHWBaHUSl 3HAaHWUM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[MX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHad 1uTeparypa
1. Onruyeckue M aKyCTOONITHUECKHE CHCTeMbl 00paboTku mH(popMaiuu: Yue6Hoe mocobue /
bamkupoe A. WM. - 2012. 100 c. [DOnektpoHHbli pecypc] - Pexum  gocrtyma:
http://edu.tusur.ru/publications/1819, cBoGoAHBIH.
2. ®oropedpaktvBHble 3()deKThl B 3/EKTPOONTHUECKUX KpHUCTa/Iax : YueOHoe mocobue /
[ManpapoB B. M., Mangens A. E., Illangapo C. M., Bypumo H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1553, cBO60HBIT.
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4.2. lonosHHUTe/IbHAA IMTeparypa
1. KsaHTOBas U onTHUecKasi 37IeKTPOHHMKA: YueOHoe rocobue / Ilanruna JI. Y. - 2012. 303 c.
[DnekTponHbIi pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/713, cBoOOAHBIIH.

4.3. YueOHO-MeTOANYeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne
1. YuebGHo-uccnenoBarenbCkasi paboTa CTyeHTOB: MeToAuueckre yKa3aHUsl IJisi CTYHAEHTOB
HanpassieHus: noAroroBku 210100.62 - "OnekTpoHMKa U HaHO3/eKTpPOHMKA" mnpodpunu: KeaHTOBast u
OTNTUYeCKasl 3MeKTPOHMKA; OJIeKTPOHHbIe Tpubopbl M yctpoiictBa / Jlyruna H. 3., Mangens A. E.,
bypumos H. WM. - 2014. 15 c.  [OnekrtpoHHbld pecypc] - Pexum  pgoctyna:
http://edu.tusur.ru/publications/4085, cBOOOHBII.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MOUCKOBbIE€ CUCTEMBI
1. HayuHo-ob6pa3oBarenbHbiii moptan TYCYP
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