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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIUCT COTTIACOBAHUN
PabGouass mporpamma cocTaBiieHa C y4eToM TpeOoBaHUU QeAepaTbHOTO TOCYIaPCTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.03 KoHCTpynpoBaHWE M TEXHOJIOTHUS AIEKTPOHHBIX CPEACTB, YTBEPKIACHHOTO 12
Hos10ps 2015 Tona, paccMoTpeHa U yTBEpKAeHa Ha 3acelaHuH Kaeapsl « _ » 20 ropa,
MPOTOKOI Ne

PazpaboTumk:
Houent xad. KY/IP A. B. Yo6aiiunn

Pabouas nporpamma corsiacoBana ¢ GpaKyabTeToM, MPOoQUINPYIONIECH U BhITyCcKaromei kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Jexan PKO . B. O3epkun

3aBeayronMii BelycKaromei kad.

KYJP A. T'. Jlomumnos
DKCHepT:

[Ipodeccop kad. KYIP C.T. Exanun
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1. Heau u 3a1a4y QAU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI

[lenpro M3ydeHUs MUCHUILIAHBI «YCTPOUCTB (YHKIMOHAIBHOU 3EKTpOHUKH» (YD) sBisercs
obecriedeHne HeOOXOAMMOTO YPOBHS KOMIIETEHIIMH CTYIEHTOB-0aKaJaBpoB B pa3aesax:

-pu3nyecKkux 0CHOBBI (DYHKIIMOHUPOBAHUS YCTPOUCTB (PYHKIIMOHAIBHOM 3JIEKTPOHUKH;

-IPUHLIMIIOB peanu3anuu (yHKIHOHATBHBIX ycTpoiicTB POC Ha ocHOBe mpuOOPOB C 3apsigoBOU
CBSI3bIO,

-OCHOB CO3JIaHHsI YCTPOWCTB HAa MOBEPXHOCTHBIX aKyCTHUECKUX BOJIHAX,

-pa3paboOTKM M SKCIUTyaTallud ONTOMIEKTPOHHBIX M JPYIMX YCTPOMCTB (YHKIIMOHAJIBHOU
AJIEKTPOHUKH.

1.2. 3agaum Q¥ CUMILTHHBI

— s u3y4yeHHe (PU3NYECKHX MPOLIECCOB, UCTIONB3YEMbIX B (DYHKIIMOHAIBHOM IEKTPOHUKE;

—  * U3ydeHHe NpUHIUNOB QyHKIMOHMpOoBaHUs YD Ha OCHOBE MPUOOPOB C 3apsAT0BOH CBA3BIO,
aKyCTOJIEKTPOHHBIX PaJIMOKOMIIOHEHTOB, ONITOAIEKTPOHHBIX (DYHKIIMOHABHBIX YCTPOMCTB;

— ¢ U3y4yeHHE OCHOBHBIX CBOMCTB, 001acTel NMPUMEHEHHs M KOHCTPYKTHBHBIX HCIOJHEHHM
YCTPOMCTB (PYHKIIMOHAJIBHOM 3JIEKTPOHHUKH, UCIIOIb3YEMbIX B PAHO3IEKTPOHHBIX CPEACTBAX.

—  * 3HaKOMCTBO C HH)KCHEPHBIMH METOAMKAMHU PAacdeTa M UCCICAOBAHMS TAPAMETPOB YCTPOHCTB
(GYHKIMOHATIBHOMN 3JIE€KTPOHUKH.

2. Mecto aucunniimubl B ctpykrype OITIOIIT
Jucnummna «YcrpoiictBa ¢pyHKunoHanbHOH dnekTpoHukn» (b1.B.J1B.4.1) otHocuTes k 670Ky 1
(BapuaTHBHAs YacTh).
[IpeamecTBylOUMH  JUCUUIUIMHAMH, (DOPMHUPYIOIMMH  HadajJbHBIC 3HAHHSA, SBISIFOTCA
CJIEYIOINE TUCIUIIINHBL: TeopeTnyecKrne OCHOBBI 3JIEKTPOTEXHUKH.
[TocneayomuMu IUCHUIUIMHAMU  SIBJISIFOTCS:  ABTOMAaTH3HMpPOBAaHHOE MpoekTupoBanue POC,
KoHcTpynpoBaHue BHICOKOCKOPOCTHBIX IIU(PPOBBIX YCTPOHCTB, MUKPOIPOILIECCOPHBIE YCTPOICTBA.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHMS AHCHUTIIUHBI

[Tponecc n3yueHust JUCUMIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— IIK-1 cnocoGHOCThIO MOZIETHPOBaTh OOBEKTHI M MPOLIECCHI, UCIOIb3Yysl CTaH/IaPTHHIE MAKEThI
ABTOMAaTU3MPOBAHHOI'O IPOCKTUPOBAHUS U UCCIIETOBAHMS;

B pesynbrare udydeHus IUCHUILIUHBI CTYAEHT JAOJKEH:

—  3HaTh * BO3MOXKHbIE CTIOCOOBI peajan3aluu U IpUHLIHUIEI padoTel YD Ha 0CHOBE MPUOOPOB €
3apsA0BOM CBSI3bIO, AKYCTOZJIEKTPOHHBIX PaJMOKOMIIOHEHTOB, OITOIEKTPOHHBIX (YHKIIMOHAIbHBIX
YCTPOMCTB; * OCHOBHBIE CBOMCTBA U 00JIACTH MPUMEHEHHsSI H3ydaeMblX YPI; ¢ OCHOBBI pacueTa U METO/IbI
AKCIEPUMEHTAJBHBIX HCCIIEIOBAHUN IapaMeTpOB U XapaKTEPUCTHK YCTPOMCTB (YHKIIMOHAILHOU
ANIEKTPOHHUKH. * OCHOBBI paOOTHI C aBTOMATU3UPOBAHHBIMU CUCTEMaMH MPOEKTUpoBaHus YDI.

— yMeThb °* OLIEHUBAaTh CBOMCTBA U MPaBUIIBLHO BbIOWpaTh TUNOBBIE YD € yueTOM KOHKPETHBIX
YCIIOBUM 3KCIUTyaTalluM W TpeOOBaHMM K HAJEKHOCTH, KOHCTPYKTUBHOM U 3JIEKTPOMAarHUTHOM
COBMECTUMOCTH B Tmporecce mnpoektupoBaHuss POC; ¢ paccuumThiBaTh aHAJIUTUYECKH IapaMeTpbl U
XapakTepucTUKU DY 110 TUIOBBIM METOAUKAM B TO YUCIIE C IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUSA; * WCCIENOBAaTh OKCIEPUMEHTAIbHO cBoWcTBa Y®DO — wu3MepsaTh napaMmerpsl U
XapaKTEPUCTUKM C MOMOIIBIO PaJAMOU3MEPHUTENILHON anmaparypbl, TPOBOAUTH AHAIN3 IOJYYEHHBIX
pe3yJIBTaToOB, AeaTh BBIBOABI O KAUE€CTBE UCCIIEAYEMBIX YCTPOMCTB.

—  BJIaJeTh * METOJAMH pacueTa MEKTPUUYECKUX M KOHCTPYKTHBHBIX IapaMeTpoB YPD, B ToM
YUCJI€ C HCIOJIb30BAHHEM CHUCTEM AaBTOMAaTHU3WPOBAHHOIO IPOEKTUPOBaHMS Ha OBM; ¢ meromamu
AKCIEPUMEHTAJIbHBIX MCCIIEN0BAaHUIN IEKTPUUECKUX CBOHWCTB YDO.

4. O0beM TMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0masi TpyAOeMKOCTh IUCHUIUIHHBI cOCTaBisieT 6.0 3a4eTHBIX EIWHUIBI W TPEACTaBICHA B
tabnuue 4.1.
‘Ta6J1Hua 4.1 — Tpyn0€MKOCTb JUCHUTLIUHBI

‘ Bunbl yueOHO nesTenbHOCTH Bcero gacos CemecTpsl
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6 cemecTp

AynutopHbI€ 3aHATHS (BCETO) 84 84
Jlexuun 34 34
JlaboparopHbie pabOTHI 50 50
CamocrosTenpHas pabota (Bcero) 96 96
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 50 50
[IpopaboTka JIEKITMOHHOTO MaTepuasa 46 46
Bcero (6e3 sx3amena) 180 180
[ToaroroBka u cada sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTh 216 216
3aueTHbie EquHuLIBI 6.0 6.0
5. Conep:xanue ¥ CUMIIMHBI
5.1. Pa3aeJibl AUCHUIIMHBI U BUAbI 3aHATHIA
Paznmensl AMCHMITIUHBL U BUBI 3aHATUH MPUBEICHBI B TabmuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA
Ha3BaHus pas3enoB JUCHUIIINHBI 2 EELEEZ KRB E egel=sgg =
6 cemecTp
1 BBogHas yacTb 1 12 13 [IK-1
2 ®u3nyeckue 0CHOBBI (PYHKIIMOHUPOBAHUS 5 17 28 IIK-1
nprubopoB ¢ 3apsanoBoii cBsa3bio (I13C)
3 OynkuroHansHbIe yeTpoiicTBa (DY) Ha 4 18 22 44 IK-1
I13C
4 OcHOBBI (PYHKIIMOHUPOBAHHUS YCTPOICTB Ha 0 0 0 0
MOBEPXHOCTHBIX aKyCTHYECKHX BOJTHAX
5 @yHKIMOHAIbHBIE YCTPOUCTBA Ha 10 18 22 50 IIK-1
MOBEPXHOCTHBIX aKyCTUYECKHUX BOJTHAX
6 du3nueckre 0OCHOBBI (PYHKIIMOHUPOBAHMS 0 0 0 0
ONTOIEKTPOHHBIX DY
7 @yHKIIMOHAJIbHBIE YCTPOWCTBA HA 11 8 12 31 IIK-1
ONTPOHAX
8 BoOKOHHO-ONTHYECKUE JTUHUU CBSA3H 3 0 11 14 IK-1
Hroro 3a cemectp 34 50 96 180
Hroro 34 50 96 180
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JIEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIHAH (TI0 JIEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3neaoB JUCIHUIUIHH (10 JICKITHSIM)
CozeprkaHue pa3ieioB JUCHUIUIMEBI TT0 5 & £ 2 2 E =
HasBaHus pa3nenos Acp pasit G 25552 2t
JICKIIUSM — oo = o 24
6 cemecTp
1 BBoaHas yacTe [Ipenmer uzyuenus: qucuuruiHel. Llenn u 1 [1K-1
3a/1a4d MPEToIaBaHUs JUCIIUTLTNHBL.
Mecto u HazHaueHne YOO.
ITepcniekTuBsl pa3Butus YOOI.
4
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Hroro

2 dusznyeckre 0OCHOBbI
(GYHKITMOHUPOBAHMS TIPUOOPOB C
3apsioBoit cBsizbio (I[13C)

O6mue ceenenus o [13C.Ousnueckue
OoCHOBBI (pyHKIIMOHUpOBaHust M/JII1-
KoHAeHcaropoB.Du3nyeckre 0OCHOBBI
pa6ots! [13C.ITapametpsr [13C.
PaznoBuanoctu I113C, ux cTpykrypa u
IPUHLINI (PYHKIIUOHUPOBAHHUS.

Hroro

[IK-1

3 OyHKIMOHAIBHBIE YCTPOUCTBA
(DY) Ha I13C

5 OyHKIHOHAIBHBIE YCTPOKWCTBA HA
MOBEPXHOCTHBIX AKyCTUYECKUX
BOJIHAX

3anoMuHalIMe yCTPOMCTBA. YCTpoiicTBa
npeoOpa3zoBaHust U300paKEHUS B
AIIEKTPUYECKUE CUTHAJIBI. AHAJIOTOBBIE
nunuu 3anepxku Ha [13C. JuckperHbie
¢bunsTpsl Ha [13C. [Ipobnems
MEePCIEKTUBBI PA3BUTHS
byHKIMOHaNBHBIX ycTpoicTs Ha [13C.

[1K-1

Hroro

duzndeckre 0CHOBEI
(GYHKIIMOHUPOBAHUS U TIPUHIUIIBI
peanr3alny aKkyCTOIEKTPOHHBIX
PaIOKOMITIOHEHTOB.

Jlunuu 3anepxku Ha [TAB. ®unbrpsl,
pe3oHaropsl ¥ reneparopsl Ha [TAB.

HUrtoro

10

[K-1

7 OyHKIMOHAIILHBIE YCTPOMCTBA Ha
ONTPOHAX

8 BOJIOKOHHO-OIITUYECKUE TUHHUNA
CBS3U

Hroro 3a cemecTp

dusnueckue 0CHOBbI
¢yunkuronuposanus OODY.

[K-1

N3nyqarenn, @OTONPUEMHUKHU.
OyHKIMOHAIBHBIE YCTPOUCTBA HA
ONTPOHAX.

Hroro

B010KOHHO-ONITHYECKUE IMHUU CBS3H.

11

[K-1

Hroro

34

5.3. Paznesibl AMCHMILIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (MPeabI Ty IIUMHU)

M 00ecrneunBaeMbIMHU (l'[OC.J'IeZ[leI].[I/IMI/I) AUCHUIIJIMHAMH

Paznensl qUCIUTIIIMHBI M MEKIUCITUTIIMHAPHBIE CBSI3M C 00CCIEUMBAIOMIUMHU (TIPEIBITYIIIMMHI) 1

obecrnieurnBaeMbIMH (TTOCIEAYIONIMMHI ) TUCIUTUTMHAMY TIPEICTaBICHbI B Tabmuiie 5.3.

Tabnuna 5.3 - Paznensl AUCITUTUTHHBI 1 MEXIUCITUTUTMHAPHBIE CBS3H

HanmeHoBaHNe OTUCIUILINH

Ne paznenoB qaHHOW MUCHIMIUIAHEL, 1711 KOTOPBIX HEOOXOTUMO
M3yueHHe 00eCTIeUunBaIOUX U 00eCeunBaeMbIX JUCIIUILTUH

npoektupoBanue POC

1 2 3 4 5 6 7 8
[IpenmecTByronme TUCIUTITMHbBI
1 TeopeTnueckne OCHOBBI + + + + + + + +
EKTPOTEXHUKH
[Tocnenyromume TMCUUTUINHBI
1 ABTOMaTH3UpPOBAaHHOE + + + + + + +
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2 KoHcrpyupoBanue

BBICOKOCKOPOCTHBIX ITU(POBBIX + + + + + + +
YCTPOMCTB
3 MukpomnpoIeccopHbie + + + + + + + +

yCTpOMCTBa

5.4. CooTrBeTcTBHE KOMIIETEeHIIU, GOPMUPYEMBIX PH U3yYEeHUM TUCHHUILUIUHBI, U BUA0B 3aHATHI

CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCLUMIUIMHBI, U BHJIIOB 3aHITHUN

NpeCTaBIeHO B Tabmuie 5.4

Tabnuna 5.4 — CooTBEeTCTBHE KOMIETEHIMA W BHUIOB 3aHATHH, (HOPMHUPYEMBIX NIPH H3YyYCHUU
JUCIUTUTUHBI
Bungwl zaustuit
|
= Q T
= a é
o = o S
o = o 3 = 5
5 § o E 5 S DopMBI KOHTPOJISI
= < <
2 S X H
2 g = = 8
< <
= O
I1IK-1 + + + Dk3ameH, OTUET 110
nmabopaTopHOil paboTte
6. UnTepakTuBHBIE MeTObI U (POPMBI OPraHU3AIUN 00yUeHHS
He npenycmorpeno PYII

7. JIabopaTopHbie padoThI

HaunmenoBanue nabopaTopHbIX paboT npuBeieHo B Tadmume 7.1.
Tabnuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX paboT

HazBanus pasnenos Hanmenosanue naGoparopusix pador 3 £ 8. = & 2
6 cemecTp

2 ®u3nyecKre OCHOBBI @uznyecKue OCHOBBI 6 [K-1
(YHKIIMOHUPOBaHMSI TPUOOPOB C ¢bynkuuonupoanus [13C
3apsinoBoit cBsizbio (I[13C) Vroro 6
3 OyHKIMOHAIBHBIE YCTPOUCTBA IT3C-peructpsl 6 [K-1
(DY) Ha [13C Jluanu 3axepxku Ha [13C 6

@unptpsl Ha [13C 6

Htoro 18
5 ®yHk1IMOHaIbHBIE yeTpoiicTBa HA  Jlunum 3aaepxku Ha [TAB 6 [K-1
MIOBEPXHOCTHBIX aKyCTHYECKHUX Monocossie [TAB-butsTps: Ha 6
BOJIHAX peoOpa3oBaTeNbHbIX CTPYKTYpax

V3kononocHsie GpunbTpsl Ha [TAB- 6

pe3oHaropax

Htoro 18
7 OyHKIIMOHAJIbHBIE ycTpoiicTBa HA  ONTOREKTPOHHBIE (PYHKIIMOHAILHBIE 8 [K-1
ONTPOHAX YCTPOWCTBA

Htoro 8
Hroro 3a cemectp 50

8. IpakTHyeckue 3aHATHUS (CEMUHAPHI)
He npenycmorpeno PYII
6
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9. CamocrosiTesibHasA padoTa
Buner camocrosiTensHOM paboThl, TPYAOEMKOCTh U (pOPMHUPYEMbIE KOMIIETEHIIUN MPEACTABIEHBI B

tabnure 9.1.
Tabnuna 9.1 - Buasl camocTosTeNbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMITETCHITH
3 : E
2 = =
. 2 O =
Bunel camocTosTenbHON = 29
Hasgaunus pasnenos 5 7 =5 @opMBbI KOHTPOJIA
paboThI 3 g 2
X o =
a S 2
~ S
6 cemecTp
1 BBonHas yacThb [TpopaboTKa JEeKIIMOHHOTO 12 TIK-1 OK3aMeH
Mmarepuala
Uroro 12
2 du3nyecKkre OCHOBBI [TpopaboTka JTeKIIMOHHOTO 11 1IK-1 DK3aMeH
(YHKIMOHUPOBAHHUS Mmarepuala
HpH6OpO;;éapﬂﬂOB0H OdopmieHre 0T4eTOB 10 6
BSI3b
CBA3BIO ( ) nabopaTopHBIM paboTam
Uroro 17
3 OyHKIMOHATILHBIE [TpopaboTka JTeKIIMOHHOTO 4 IIK-1 DK3aMeH
ycrpoiictBa (®Y) Ha II3C  marepuaina
OdopmieHre 0T4eTOB 10 18
nabopaTopHBIM paboTam
Uroro 22
5 OyHKIMOHAJIbHBIE [TpopaboTka JIeKIIMOHHOTO 2 TIK-1 Otuer no naboparopHoit
yCTpOiicTBa Ha Marepuana pabote, DKx3aMeH
MTOBEPXHOCTHBIX
OBCPXHOC [IpopaboTka JIEKITMOHHOTO 2
AKyCTMYECKHUX BOJHAX MaTepHana
Odopmienne 0T4eToB 1Mo 18
nmabopaTopHBIM paboTam
Uroro 22
7 OYHKIIMOHAJIbHBIE [TpopaboTka JIeKIIMOHHOTO 2 TIK-1 Otuer no naboparopHoit
YCTPOICTBA HA ONITPOHAX  Marepuala pabote, DKx3aMeH
[TpopaboTka JTEKITMOHHOTO 2
Marepuana
Odopmiterre 0T4eTOB 10 8
n1abopaTopHBIM paboTam
Uroro 12
8 Bonmokonno-ontuueckue IIpopaboTka JTEKIIMOHHOTO 11 T1IK-1 DK3amMeH
JUHUH CBSI3U Marepuana
Utoro 11
Hroro 3a cemectp 96
[ToxroroBka u cxada 36 DK3aMeH
9K3aMeHa
Htoro 132
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10. KypcoBasi padora (IpoekT)

He npenycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa J1Jisl OEHKHU YCIIeBAeMOCTH CTYICHTOB

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI

Tabmuna 11.1 — bayutbHBIC OIIEHKH 711 SJIEMEHTOB KOHTPOJISI

. N MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yueOHOI 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
Otuer o 1abopaTropHO 30 30 10 70
pabore
Hroro makcumym 3a 30 30 10 70
nepuos
OK3aMeH 30
Hapacratomum urorom 30 60 70 100
11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT 0aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MTPEICTaBICH B Tabmuie 11.2.
Tabnuua 11. 2 — [IepecueT 0auIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOUYKHU Onenka
>90% ot MakcuManabHOU cyMMbI OamioB Ha naty KT 5)
Ot 70% 10 89% oT MakcuManbHON cymMMbl OansoB Ha jnary KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMbI OaiioB Ha nary KT 3
< 60% oT MakcuManbHON cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecyer cymMMbI 02/1J10B B TPAAHIIHOHHYI0 M MEKTYHAPOIHYIO OLICHKY

Hepecqu CYMMBI 0aIoB B TPaAUIIUOHHYIO U MCKIAYHAPOAHYIO OLICHKY IPCACTABJICH B Ta6J'II/II_[e

Tabmuna 11. 3 — IlepecueT cyMMBI 6aJUIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY

Hrorosas cymma 0asios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouens xoporo)
4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74 D( )
TIOBJICTBOPUTEIBHO
3( ) (sarrero) oo y p
TIOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HeyROBIIETBOPHTEIHHO) (HE Hwuxe 60 6anmos F (HeynoBneTBOPUTENBHO)
3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecTedeHre JUCHUIITIMHBI

1. Kyzeonbix H.M. ®uszuka GyHKIIMOHAIBHBIX YCTPOUCTB: YueOHOE mocoOue aJis CTYICHTOB
cnenuanbHoctd 210201 — «IIpoexktupoBanue u texnonoruss POC». — Tomck: TYCVYP, 2007. — 145 c.
(mammuue B 6ubmmoteke TYCYP - 450 3k3.)

12.1. OcHoBHas1 JJUTEpaTypa
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12.2. lonosHuTEIbHAS JIUTEPATYPa
1. TIlaceiakoB B.B.,YUupkun JI.K. ITonynpoBomHukoBbie mpubopsl: YueOHuK aiist By3oB. — CII0.:
Nzn-Bo «Jlauby, 2006. — 480 c. (Hammuue B 6udmmoreke TYCYP - 98 5k3.)

12.3 YueOHO-MeTOOHIECKHE IOCOOUS

12.3.1. O0s3aTesibHbIEe YUeOHO-MeTOANYeCKHe MOCOo0U s

1. U3yueHue KOHCTPYKUHU NPUOOPOB C 3apsioBOM CBs3bl0: PyKoBOICTBO K s1abopaTopHOM
pabote ans crynenToB cnenuaigbHocTd 211000 "KoHcTpyrpoBaHue 1 TEXHOJIOTHS SIEKTPOHHBIX CPECTB"
/ Kyzeomeix H. HW. - 2014. 18 c. [Onekrponnsii pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/3889, nara oopamenus: 18.04.2017.

2. MHccnenoBaHue mapaMeTpoB M XapaKTEpUCTUK CBETOAMOAOB: PykoBoacTBO K jabopaTopHOit
pabote ans crynenTo cnenuagbHocTH 211000 "KoHcTpynpoBaHue U TEXHOJIOTHS IEKTPOHHBIX CPeACTB"
/ Kyzeonsix H. U., HecmenmoBa H. H. - 2014. 21 c. [DnexrpoHHslii pecypc] - Pexxum nmocryma:
https://edu.tusur.ru/publications/3891, nara o6pamenus: 18.04.2017.

3. HccnenoBanue mapaMeTpoB U XapaKTepUCTUK (OTOIMOI0B: PyKoBOACTBO K J1abOpaTopHOi
pabote ans crynenToB cnenranbHocTH 211000 "KoHcTpynpoBaHue U TEXHOJIOTHS JIEKTPOHHBIX CPEACTB"
/ Kyzebnbix H. W., CnaBuukoBa M. M. - 2014. 24 c. [DnexTpoHHBId pecypc| - Pexxum noctyna:
https://edu.tusur.ru/publications/3892, nara o6pamenus: 18.04.2017.

4. VccnemoBaHue MapamMeTpoB M XapaKTEPUCTUK AIIEMEHTApHBIX ONTPOHOB: PyKOBOJACTBO K
naboparopHoit pabore st cryneHToB crnenuanbHOocTH 211000 "KoHCTpyHMpoBaHME M TEXHOJIOTHS
anekTpoHHbIX cpeactB" / Kyzebubix H. U., CnaBHukoBa M. M. - 2014. 16 c. [DnekTpoHHBIH pecypc] -
Pexxum nocryna: https://edu.tusur.ru/publications/3888, nara oopamenwus: 18.04.2017.

5. OOmme TpeOOBaHWSA W MpaBwiIa O(GOPMIICHUS OTYETOB IO JIAOOPATOPHBIM paboTam:
Meroanueckne ykasaHus 1Mo O(GOPMIICHHIO OTYETOB 1O J1a0OpaTropHBIM pabdoTaM sl CTYACHTOB BCEX
cnenuansHocteit / KyzeOmpix H. M. - 2012. 11 c. [DnektpoHHbIi pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/3890, nara o6pamenus: 18.04.2017.

6. Pamuomarepuansl W pPaTMOKOMIOHEHTHI: MeTOMWYECKHE YKa3aHWsl IO CaMOCTOSTEIbHOM
pabore crynentoB / Commaroa JI. 0. - 2012. 7 c. [DnexrponHsii pecypc| - Pexxum nocryma:
https://edu.tusur.ru/publications/1489, nara ob6pamenus: 18.04.2017.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA /ISl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbS

Y4eOHo-MeToInYeCKHEe MaTeprallbl sl CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 4YMClIa MHBAJIMJIOB MPEIOCTABIAIOTCA B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSAM MX 3[0POBbS U
BOCTIPUATHS WH(OPMAIINH.

JI1s1 1ML ¢ HAapyUIeHUSIMM 3PeHust:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHoi (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, TOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHne

1. Hayuno-oGpa3oarenbubsiii moptasn TYCVYP http://edu.tusur.ru/

2. WzparenbctBo «Jlanby DnaeKkTpoHHO-OMOMMOTEUHas cuctema http://e.lanbook.com/

13. MarepuajibHO-TEXHUYeCKOe o0ecredeHue TN CIUTIIUHbI
13.1. O0mue TpedoOBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIINHBI

13.1.1. MarepuaibHO-TeXHHYECKOe o0ecrevyeHue 1Jis1 JIeKIIUOHHbIX 3aHATHIl
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIYAIBHBIX KOHCYIBTAIUH,
TEKYIIEro KOHTPOJII M MPOMEKYTOUHON aTTeCTAIMH HCIOJIB3yeTCs ydeOHas ayTuTopusi, ¢ KOJTMYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAApPTHOW yueOHOM Mebenbio. MiMeroTcs
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HarjisiAHbIC IocoOus B BUIC Hpe?)eHTaI_II/Iﬁ 110 JICKIIMOHHLIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOe oOecrnedyeHme J1Jis1 J1a00paTopHbIX pador
Jns mpoBenenus 1abOpaTOpHBIX paboT B y4yeOHOM maboparopum (ayn. 316 TK.) UMEIOTCS
clieiyroImue 1abopaTopHble YCTaHOBKH, OCHAIICHHbIE HEOOXOIMMBIM OOOPYAOBAaHHEM: ® JUIS U3yYCHHS
KOHCTPYKIIMI MPUOOPOB C 3apsAI0BOM CBSI3bIO; * JUISI M3Y4EHHUS KOHCTPYKTUBHBIX OCOOCHHOCTEH H
HUCCICAOBAHUSA XAPAKTCPUCTHUK CBCTOAUMOAOB, ¢ I MH3YYCHHA KOHCTPYKTHUBHBIX OCO6€HHOCT€I>'I u
UCCIIEIOBAHUS TapaMeTpOB M XapaKTepUCTHK (HOTOIMONOB ; ¢ Ui H3YYEHUS KOHCTPYKTUBHBIX
O0COOCHHOCTEH M HCCIIeIOBAaHUS MTAPAMETPOB U XaPAKTEPUCTUK AIEMEHTAPHBIX OMTPOHOB.

13.1.3. MarepuajibHO-TeXHHYECKOe o0ecredyeHue JAJIsi CAMOCTOSTEeIbHOM padoThl
Jns camocrosTenbHO pabOThl HCIONB3yeTcs ydeOHas ayauTopHus (KOMIBIOTEPHBIN Kilacc),
pacnionoxennas 1o aapecy 634050, . Tomck, np. Jleanna, 40, 2 stax, aya. 233. CoctaB 000pyI0BaHMUS:
yueOHast MeOenb; kommnbloTepbl kiacca He Hmwke [IOBM INTEL Celerom D336 2.8ITm. - 5 mr,;
komrptoTepel  monkimoueHsl Kk cethn MHTEPHET w  obGecrmeuwBaroT 1MOCTYm B DIEKTPOHHYIO
MH(OPMaAIIMOHHO-00Pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

13.2. MarepuajJibHO-TeXHUYECKOe o0ecrnedeHne TUCHUNIHHBI U1l JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMU 310POBbSI

OcBoenue nucuuiuivHbl dunamMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCONIb30BAaHUEM CPENICTB 00yueHUs
OOIIIEr0 U CIIEUAILHOIO Ha3HAYECHH.

[Ipu o0OydeHHHM CTYIEHTOB ¢ HAPYLWIEHHSIMM CJyXa TPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JPYrUX TEXHUYECKUX CPEICTB
nprema/mepenadn yaeOHoi nH(OpMaIMu B JOCTYIHBIX (opMax JJisi CTYICHTOB C HAPYIICHUSIMH CIyXa,
MOOUIIBHOM CHUCTEMBI OOY4YEeHHs [JIsl CTYACHTOB C WHBAJIUIHOCTHIO, MOPTATMBHOM WHIYKIIMOHHOM
CUCTeMBI. YueOHasl ayauTOpHs, B KOTOPOW OOydYaroTCs CTYICHTHI C HApPYyHNICHUEM CllyXa, 000pyIoBaHa
KOMIIBIOTEPHON TEXHUKOHM, ayJUOTEXHUKOH, BUICOTEXHUKOM, JIEKTPOHHOM IOCKOH, MYIbTHUMEIUMHON
CHCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYHIEHUSIMH 3PEHHSIMH TPEIYCMOTPEHO HKCIONb30BaHNE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUSIX BO3MOXKXHOCTH IIPOCMOTpA yIaJIEHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKEe WM CcJaii/ia Ha 9KpaHe) MPU OMOIIY BUACOYBETMUUTENCH sl YIAIEHHOTO MPOCMOTpa.

[Ipu 0OydeHHH CTY/IEHTOB ¢ HAPYILIEHUSIMH OMOPHO-ABUIATEJIbHOI0 aANNAPaTa UCIOIb3YIOTCS
aNbTEpPHATUBHBIE YCTPONCTBa BBOAA MHGOpPMAIMU U JAPYrUe TEXHUYECKUE CPEICTBa MpueMa/mepenadu
yueOHOM mH(OpMaIuu B AOCTYNHBIX (hopmax Jyisi CTYIEHTOB C HAPYIICHUSIMU OTIOPHO-IBUTATEILHOTO
anmapara, MOOUILHOM CUCTEMBI O0yUYEHUS IS JIIOJIEH ¢ MHBAJIHAHOCTHIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeﬁoBaHI/Iﬂ K q)OH)Iy OLHCHOYHBIX CPECACTB U METOAUYECCKHUE PEKOMECHAALIUA
DoHJ OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIBHBIC 3adaHHWs, UCIIOJIB3YCMbIC IJId OIICHKU
C(i)OpMI/IpOBaHHOCTI/I U OCBOCHHA 3aKpPCIJICHHBIX 3a )II/ICIII/IHJ'II/IHOI\/’I KOMIICTCHITHI opu IMMPOBEACHUU
TeKymeﬁ, HpOMG)KyTO‘-IHOﬁ aTrTCCTAllUU 11O JUCHUIIIIMHC IPHUBCACH B IIPUJIOKCHUHN K pa6oqe171 IporpamMmme.

14.2 TpeOoBanus kK (POHIY OLIEHOUYHBIX CPEACTB LISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pPOBbS
Jns CTYIEeHTOB C MHBAJIUIHOCTBIO MPEAYCMOTPEHBI JOMNOJHUTEIBHBIE OLIEHOYHBIE CPENCTBA,
MepeueHb KOTOPBIX YKa3aH B TaOIHIIE.
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Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJISl CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHToB

Bupl TOTOTHATENEHBIX OICHOUYHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB O0yUCHUS

C "apyuieHusIMU
ciyxa

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

C orpaHUYeHHUSIMH T10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHBIE pabOTHI, BOIPOCHI K
3a4eTy

TecTbl, TUCBMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMH, UCXO/ISI U3 COCTOSTHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAMH M0 OLEHOYHBIM CPeICTBAM JIJIs JIUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 310POBbSA

Hns crynentoB ¢ OB3 mnpenycmarpuBaercst goctymHas ¢(opMa MpeAoCTaBICHUs 3aJaHUil
OIICHOYHBIX CPENICTB, @ UMEHHO:

B MIe4aTHOU (opme;

B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;
B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;
MPEI0CTABIICHUE 3a/1aHUS C UCIOJIb30BAHUEM CYpPJIONIEPEBOJIA.

CTy,I[GHT&M C MHBAJIMLJJHOCTBIO YBCIIMYMUBACTCA BPEMA HA IOATOTOBKY OTBECTOB Ha KOHTPOJIBHBIC
BOIIPOCHI. I[J'ISI TAKHUX CTYACHTOB IIPEAYCMATPUBACTCA HOCTYIIHAA (I)OpMa MpeaOCTAaBJICHUA OTBCTOB Ha

3aJaHusd, a HUMCHHO:

INNUCBbMCHHO Ha 6yMare;

Ha6op OTBCTOB HA KOMITIBIOTCPE,
Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT' ACCUCTCHTA,
MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouez[ypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘leHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
npeaoCTaBJICHUC HHq)OpMaHHH B Q)opMax, aaalTUPOBAHHBIX K OTPaHUYCHHUAM HUX 3010POBbA U BOCIIPHUATUA

uHpOpMaLUK:

JJ1st 1M ¢ HapyleHUsIMH 3peHust:

B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;
B Ile4aTHOU (hopMe YBETUUEHHBIM IIPH(PTOM.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;
B MIe4aTHOU (opme.

I[.Tlﬁ JIMI ¢ HAPYIICHUSIMHA OIIOPHO-ABUIAaTC/JIbHOI0 anmaparta:

B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
B re4aTHoM (opme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCS ¢ MHBAUAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHHSI MOXKET TPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpaKTHKHM) M TPEACTaBIAET COO00 COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTENBHBIX MAarepuajoB (TUIOBbIC
3a/1auu (3aJjaHusi), KOHTPOJIbHbBIE PabOThI, TECTHI U JIP.) U METOIOB UX MCIIOJIb30BAHUS, MTPEIHA3HAYEHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06y‘1€HI/I$I.

®OC mno pucuuIUIiMHE (MPAKTUKE) HUCHONB3YeTCd TMpU MPOBEIECHUU TEKYIIErOo KOHTPOJIS

YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUU CTYIEHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon

DopMyIUPOBKA KOMIIETEHLIUN

Oransl GOPMUPOBAHUS KOMITETCHIIUI

[1K-1

CIIOCOOHOCTBIO MOICIUPOBATH O0OBEKTEI U
MpOoNHeCCChl, UCITIOJIb3Yd CTAHAAPTHBIC IMAKCThI
ABTOMAaTU3HUPOBAHHOI'O IIPOCKTUPOBAHUA U
HUCCICO0OBaHUA

JloikeH 3HaTh * BO3MOXKHBIE CIIOCOOBI
peanu3anuy ¥ NpuHIHIbL padboTel YO Ha
OCHOBE ITPHOOPOB € 3aps1I0BOM CBSI3bIO,
aKyCTO2JIEKTPOHHBIX PAJIMOKOMIIOHEHTOB,
OITO3JIEKTPOHHBIX (PYHKIIMOHAIBHBIX
YCTPOMCTB; * OCHOBHBIE CBOWCTBA U
00J1acTH MpUMEHEHMSI n3yyaeMbix YOOI, ¢
OCHOBBI pacdeTa U METO/bI
AKCIEPUMEHTAJIbHBIX UCCIIEN0BaHUI
[1apaMeTPOB U XapaKTEPUCTUK YCTPONCTB
(bYHKIMOHATBHOMN JIEKTPOHUKH. * OCHOBBI
paboThI C aBTOMATU3UPOBAHHBIMU
CHUCTEMaMHU MpOeKTUpoBaHus YOI. ;
JloikeH yMeThb * OLIEHUBAaTh CBOMCTBA U
NPaBUIBHO BBIOMpATh THIOBEIE YD ¢
Y4E€TOM KOHKPETHBIX yCIOBUI
HKCIUTyaTalluu ¥ TpeOOBaHUM K
HAaJIeKHOCTH, KOHCTPYKTUBHON U
IEKTPOMarHUTHOW COBMECTUMOCTH B
npoiiecce npoektupoBanust POC; o
pacCUMTBIBATh AHAIMTUYECKHU MTApaMeETPhI
1 XapaKkTepuCcTUKU DY 10 TUITOBBIM
METOJMKAM B TO YHUCIIE C IPUMEHEHUEM
CHUCTEM aBTOMATHU3UPOBAHHOIO
IIPOEKTUPOBAHHUS; * UCCIIEIOBAThH
AKCIEPUMEHTAJIBLHO cBOMcTBa YD —
U3MEPATH MapaMETPhI U XapaKTEPUCTUKH C
MTOMOINIBIO PATMOU3MEPUTEITBHOMN
anmnaparypsbl, IpOBOAUTH aHAJIN3
MTOJIy4E€HHBIX PE3YIBTATOB, 1EJIaTh BBIBOJIBI
0 KaueCTBE UCCIIENYEMBIX YCTPOUCTB. ;
JloykeH Bi1aseTh * METOIaMH pacdeTa
ANIEKTPUYECKUX U KOHCTPYKTUBHBIX
napameTpoB YOO, B TOM 4HUCIE C
UCIIOJIb30BAaHUEM CUCTEM
ABTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS Ha
OBM; * MeTonaMu SKCIEPUMEHTAIbHBIX
HCCIIEIOBAHMI AJIEKTPUUECKUX CBOMCTB
YDOO. ;

OO0mue xapakTepUCTHKN TOKa3aTele U KPUTEPUEB

NIPUBEACHBI B TabiuLe 2.
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Tabnuma 2 — O0mue XapakTepUCTHKH MOKa3aTeIe 1 KpUTEpHUEB OLIEHUBAHUSI KOMIIETEHIIU 10 dTarnam

Tlokazarenu u
KpUTEpUU

3Harb

YMmern

Bnanets

OTnu4HO (BBICOKHI
YPOBEHD)

O6manaer hakTHIECKUMHU
U TCOPETHYECKUMU
3HAHUSMH B IIpeenax
U3y4aeMoi obiactu ¢
MTOHMMaHHUEM TPaHUI]
NPUMEHUMOCTH

Ob6nanaer quana3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTUSA
TBOPUYECKUX PELLICHUN,
abcTparupoBaHus
npoOiemM

KonTpomnupyer pabory,
IIPOBOJIMT OLICHKY,
COBEPIICHCTBYET ICHCTBHS
paboTsI

Xoporiro (6a30BbIi

3Haet (akThbl, IPUHIIHIIDI,

O6nagaeT quana3oHoOM

BepeT OTBCTCTBCHHOCTH 3a

YPOBEHB) IPOLIECChI, 00IIHe NPaKTHYCCKUX YMCHHI,  3aBEpIICHUE 3a]a4 B
HOHSTHS B TIpeesax TpeOyeMBbIX ISl PELICHHsT | MCCIICOBAHUM,
u3y4aeMoil obiactu OTIpeJIeJIEHHBIX MPO0JIeM B  TPUCTIOCAOIMBAET CBOE

00J1aCTH HCCIIeIOBAHNUS HOBEJICHUE K
00CTOSITEILCTBAM B
perieHu mpodiiem

VnosnerBopurensH O0nagaer 6a30BEIMU O0nagaeT OCHOBHBIMU Paboraer npu npsmom

0 (IOpOroBbIf O0LIMMU 3HAHUSIMU YMEHUSIMH, TPeOyeMbIMH  HAOIIONCHUN

YPOBCHB) JUTS BBITTOJIHEHHUS! TIPOCTHIX

3aga4d

2 Peasn3zanus KOMIeTEHIMIA

2.1 Komnerennus I1K-1

[1IK-1: cmocoGHOCTHIO MOAETHPOBATH OOBEKTHI W IPOLECCH, WCHOIB3YS CTAaHIAPTHBIC IMAKEThI
aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS U UCCIIEIOBAHMUS.

s popmMupoBaHMsI KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
KOMIETEHIIUH, MpPUMEHSeMble JUIs STOr0 BHUJbl 3aHATUH M HCHOJNb3yeMble CpEJICTBA OICHMBAHUS
MIPE/ICTABJICHBI B Ta0uIIe 3.
Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

Cocrasn

Conepxanue
JTAIoB

3Harthb

* BO3MOKHBIE CITIOCOOBI
pean3aiyy ¥ TPUHIUIIBI
pabotsl YOO Ha OCHOBE
npuOOPOB C 3apsI0BOH
CBSI3BIO,
AKyCTODIIEKTPOHHBIX
PaJIMOKOMITOHEHTOB,
OTITORIEKTPOHHBIX
(YHKIIMOHATBHBIX
YCTPOWCTB; * OCHOBHBIE
CBOICTBa U 001aCTH
MPUMEHEHUS U3Y4aeMBbIX
Y®3; » 0CHOBBI pacuera u
METOBI
IKCIIEPUMEHTAITLHBIX
HCCIIEIOBAaHUI
napaMeTpoB U
XapaKTEPUCTUK YCTPONCTB
(GYHKIIMOHATBLHOM
AIIEKTPOHUKH. * OCHOBBI
paboTHI C
ABTOMATU3UPOBAHHBIMU

YMmeTh

* OLICHMBATh CBOWCTBA U
NpaBUIBHO BBIOMPATh
TUnoBsie YOI ¢ yueTom
KOHKPETHBIX yCJIOBHUM
AKCIUTYaTaluu u
TpeboBaHUil K
HaJEKHOCTH,
KOHCTPYKTUBHOM U
ANEKTPOMarHuTHOM
COBMECTUMOCTH B
mporecce
npoektupoBanus POC; »
paccyuThIBATh
AQHAJIMTUYECKU NTapaMeTPhl
U Xapakrepuctuku OV no
TUIIOBBIM METOAMKAM B TO
YHUCJE C IPUMEHEHHEM
CUCTEM
ABTOMATU3HPOBAHHOIO
IIPOEKTUPOBAHUS; ®
HCCIIEI0BaTh
AKCIEPUMEHTAIBHO

Bnanets

* METOAMHM pacyeTa
IEKTPUUECKUX U
KOHCTPYKTHBHBIX
napamerpos YOO, B ToM
YHUCJIE C UCIIOIb30BaHUEM
CUCTEM
ABTOMAaTU3MPOBAHHOTO
IIpOeKTHpOoBaHus Ha OBM;
* METOAAMH
JKCIIEPUMEHTAIIbHBIX
HCcCIeq0BaHud
IEKTPUUECKUX CBOUCTB
YOO.
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CHCTeMaMH
npoekTupoBanus YOO.

cBoiicTBa YOO —
MU3MEPSATH IMAPAMETPHI U
XapaKTEPUCTUKU C
ITOMOIIBIO
pPagrou3MEPUTEIIBHON
arraparypsl, IPOBOIUTH
aHaJIuU3 MOJTYYEHHBIX
pe3ynbTaroB, JI€JaTh
BBIBOJIBI O KQU€CTBE
HCCIIEYEMBIX YCTPOMCTB.

Bunpl 3anatnii e JlaGoparopHbie

e JlaGoparopHbie

e JlaGoparopHbie

paboTHI; paboTHI; paboTHI;
o Jlexium; o Jlexinu; e CamocrogTeabHas
e CamocrosTeabHas e CamocrosaTeabHas paborta;
pabora; paborta;
Hcnons3yembie e Ortuer no e Ortuer no e Ortuer no
cpencraa nabopaTopHOil paboTe; naboparopHoi pabore; naboparopHoii paboTe;
OLICHUBAaHUA e DK3aMeEH; e DK3aMeH; e DK3aMeEH;
DopMyIIMpOBKa IOKa3aTeled W KPUTEPUEB OILICHUBAHUS JIAHHOW KOMIICTECHIIUU IPUBEIACHA B
Tabimue 4.
Tabnuna 4 — [loka3arenu U KpUTEPUH OIEHUBAHUS KOMIIETEHIIMU Ha dTarax
Cocrasn 3HaTh YMeTb Bnanets
OTtnnuHO ® * BO3MOXKHBIE CITOCOOBI @ ¢ OIIEHMBATh CBOMCTBA = ® °* METOAAaMH pacyeTa

(BBICOKUH yPOBEHB) peaju3alyy U IPUHIUIIEL
pabotel YOI Ha ocHOBE
MPUOOPOB C 3aPSATOBOM
CBSI3BIO,
aKyCTOAJIEKTPOHHBIX
PasliOKOMIIOHEHTOB,
OTITOIIEKTPOHHBIX
(bYHKIIMOHATBHBIX
YCTPOWCTB; * OCHOBHBIE
CBOMCTBa U 00JacTu
MPUMEHEHHS N3y4aeMbIX
Y®3; « ocHOBBI pacueTa
Y METOJIBI
HKCIIEPUMEHTATBHBIX
HCCIIeJOBaHuN
napamMeTpoB U
XapaKTEepPUCTUK
YCTPOMCTB
(GyHKIMOHATIBHOU
ANIEKTPOHUKH. * OCHOBBI
paboThI C
aBTOMAaTH3MPOBAHHBIMU
cucTeMaMu
IpoeKkTupoBanus YPO. ;

Y IPAaBUJIbHO BBIOUPATH
TUNoOBbIE YD ¢ yueTom
KOHKPETHBIX YCIIOBUU
JKCIUTyaTalluy U
TpeOOBaHMIT K
HaJCKHOCTH,
KOHCTPYKTHBHOU H
JIEKTPOMAarHUTHOU
COBMECTUMOCTH B
nporecce
npoexktupoBanust POC; ¢
paccuuThIBaTh
AQHAJIMTUYECKH
napameTpsl U
xapakTepucTuku OV no
TUIIOBBIM METOAMKAM B

TO YHCJIC C IPUMCHCHUEM

CUCTEM
ABTOMATU3HNPOBAHHOTI'O
MPOEKTUPOBAHMUS; ®
HCCTIEI0BATh
JKCIIEPUMEHTAIILHO
cBoiicTBa YOO —
HU3MEPATH [TapaMeTPEIL U
XapaKTEPUCTUKH C
MOMOILIbIO
paarou3MepUTEIbHON
arnmaparypsl, IpOBOIUTE
aHaJINU3 MOITYYECHHBIX

ANEKTPUIECKUX U
KOHCTPYKTHUBHBIX
napameTpoB YOI, B ToM
YHUCIIE C UCTIOJIB30BaHUEM
CHCTEM
ABTOMATU3HPOBAHHOTO
MPOCKTUPOBAHMS HA
OBM; ¢ meTomamu
AKCTIEPUMEHTAJIbHBIX
HCCIIEOBAHU I
AIEKTPUYECKUX CBOWMCTB
YOO. ;
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pe3yabTaToB, JeN1aTh
BBIBOJbI O KQUECTBEC
HCCIIETYEMBIX YCTPOMCTB.

Xoporio (6a30BbIi
YPOBEHD)

® * BO3MOXKHBIE CIIOCOOBI
peau3anuy U IPUHITHIIEL
paboTer YOO Ha OCHOBE
puOOPOB C 3aPsTOBOM
CBSI3BIO,
aKyCTOJIEKTPOHHBIX
PaIMOKOMITOHEHTOB,
OIITOAIEKTPOHHBIX
(bYHKIIMOHATBHBIX
YCTPOWCTB; * OCHOBHBIC
CBOMCTBaA U 00JacTu
MPUMEHEHHS N3y4aeMbIX
Y®3; » 0ocHOBBI pacueTa
Y METOJIbI
IKCIEPUMEHTATBLHBIX
HUCCIIeqOBaHUN
MapaMeTpoB H
XapaKTePUCTUK
YCTPOMCTB
(byHKIMOHATBHOU
AIIEKTPOHHKH. * OCHOBBI
paboThI ¢
aBTOMATH3UPOBAHHBIMU
CUCTeMaMU
npoekTupoBanus YOI. ;

® * OIICHUBATh CBOIICTBA
U TPaBUIILHO BHIOUPATH
TUIOBbIE YO ¢ yueTom
KOHKPETHBIX YCJIOBHIA
AKCIUTyaTaluu U
TpeOOBaHMH K
HaJIeKHOCTH,
KOHCTPYKTHUBHOH U
3JEKTPOMarHUTHOU
COBMECTHMOCTH B
nporecce
npoektupoBanus POC; ;

® °* METOJIaMU pacyera
ANIEKTPUYECKUX U
KOHCTPYKTHUBHBIX
napameTpoB YOI, B TOM
YUCJIE C UCTIOIb30BAaHUEM
CUCTEM
ABTOMATU3HPOBAHHOTO
MPOEKTUPOBAHUSA HA
OBM; ¢ MmeTOgaMu
IKCIEPUMEHTAILHBIX
MCCIIEOBAaHUI
ANIEKTPUYECKUX CBOHCTB
YOO.;

VYIOBIETBOPUTEIILH
0 (TIOPOTOBBIN
YPOBEHbB)

® * BO3MOXXHBIE CIIOCOOBI
peau3aiy U IPUHITHUITEI
pabotel YO Ha OCHOBE
puOOpPOB C 3apsA0BOM
CBSI3BIO,
aKyCTOAJIEKTPOHHBIX
PalnOKOMITOHEHTOB,
OTITO3IEKTPOHHBIX
(YHKIIMOHAJIBHBIX
YCTPOMCTB; * OCHOBHBIE
CBOICTBa U 00JIaCTH
MPUMEHEHHS U3y4aeMbIX
Y®3; ¢ 0cHOBBI pacyeTa
U METOJIbI
AKCTIEPUMEHTATBHBIX
HCCIIEIOBAHUI
apamMeTpoB U
XapaKTePUCTUK
YCTPOMCTB
(bYHKIIMOHATIBHOM
AIIEKTPOHUKH. * OCHOBBI
paboTsI ¢
aBTOMAaTH3MPOBAHHBIMU
CHCTEMaMH

® ° JICCJIE/IOBATh
JKCIIEPUMEHTAIBHO
cBoiictBa YDDO —
U3MEPATH NMApaMETPhI U
XapaKTepI/ICTI/IKI/I C
TIOMOIIIBIO
paarou3MepUTEIbHON
anmnaparypsbl, IpOBOJIUTh
aHaJIn3 HOJ'Iy‘IeHHI)IX
pe3ybTaToB, J1e€J1aTh
BBIBOJIbI O KAYECTBEC
HCCIIEYEMBIX YCTPOKCTB.

® ° METOJAaMU pacuera
EKTPUYECKUX U
KOHCTPYKTHBHBIX
napamerpos YOO, B ToM
YUCJIE C UCTIOIb30BAHUEM
CUCTEM
ABTOMAaTU3MPOBAHHOTO
IIPOCKTUPOBAHUS HA
OBM; * MeTOomaMu
JKCIIEPUMEHTAJIBHBIX
HUCCIIeTOBaHUN
EKTPUYECKUX CBOMCTB
YO3. ;
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‘ npoektupoBaHusa YOI. ;

3 TunoBbie KOHTPOJIbHBbIE 32 JAHUS
Jnst peanuzaiiy BBILICTIEPEUUCICHHBIX 3a/1a4 OOY4YEeHHS! MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHbBIC
3aJlaHusl WM MHbIE MaTepuajbl, HEOOXOIUMBIE JI1 OLIEHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMNBITA
NEeSATENIbHOCTH, XapaKTePU3YIOIIUX JTarnbl (OPMHUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHUS
o0pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Dx3aMeHAMOHHbIE BONPOCHI

— Ilpeamer uzydenus nucuMIuIvHbL. Llenu u 3a1a4n npenogaBaHus AUCLUIUIMHBIL.

— Mecro u HazHauenue YDI. [lepcnekTuBbl pazputus YOOI.

— O6umue ceenenus o [13C. dusnueckue ocHoBbl (yHKIIMOHUpOoBaHUs MJIII- koHmEHCATOPOB.
®dusnueckue ocHoBbI padoThl [13C. TTapamerpsr T13C.

— PasnoBugnoctu [13C, ux cTpykTypa v NpuHIH (QYHKITMOHUPOBAHHUS.

— 3anoMHUHAIOIIME YCTPOWCTBA. YCTPOMCTBA MpeoOpa3oBaHUs M300PAKEHUS B DIIEKTPUYCCKUE
CUTHAJIBI.

— Amnanorosslie nunun 3aaepxku Ha [13C. Auckpernsie punsrpel Ha [13C.

— TIpoGiemMsbl U IepCIEKTUBHI Pa3BUTHS (DYHKIMOHATBHBIX ycTpoicTB Ha [13C.

— ®usuyeckue OCHOBBI (PYHKIIMOHUPOBAHMSI U TPHUHILMUIIBI pPEATHU3AIUU aKyCTOAICKTPOHHBIX
PaIMOKOMITOHEHTOB.

— Jlunuu 3aaepxku Ha [TAB. ®uibtpsl, pe3oHaTopsl U reHeparopsl Ha [TAB.

— @wusnyeckue 0CHOBHI pyHKIMOHUpOBaHUs ODDY.

— MWMznyuarenu, @oronprueMHuku. OyHKIMOHAIBHBIE YCTPOMCTBA HA ONITPOHAX.

3.2 Tembl 1a00paTopHBIX padoT
— Jlunun 3anepxku Ha [13C
— @wibtpsl Ha [13C
— Jlunuu 3anepxxku Ha [TAB
— Ilonocossie ITAB-punsTpsl Ha MpeoOpa3zoBaTeIbHBIX CTPYKTYpPax
— VY3kononocHble puibTpsl Ha [TAB-pe3onaropax
— OnTo32neKTpoHHbIE QYHKIIMOHATIbHBIE YCTPONCTBA

4 MeToauyeckne MaTepHaJibI
s obecnieueHus mporecca 0OydyeHHsI M PelIeHUs 3a/1au 00ydeHHs MCIIONb3YIOTCS CIETYIOlue
Marepuabl:
— METOJMYECKHE MaTepuanbl, ONpeNeNsIoNue MPOLUEAYypbl OLCHWBAaHUS 3HAHUH, YMEHMH,
HaBBIKOB M (WJIM) ONBITA JAEATENIBHOCTH, XapaKTEpPHU3YIOIIMX 3Tamnbl (OpP-MHUPOBAHUS KOMIETEHIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JqUTEpaTypa
1. Ky3ebupix H.U. ®usuka QyHKIMOHAIBHBIX YCTPOMHCTB: YueOHOe mocoOue i CTYICHTOB
cnenuansHocTH 210201 — «IIpoektupoBanne n Texnonorus POCy». — Tomck: TYCVYP, 2007. — 145 c.
(mamuyue B Oubmmorexke TYCVYP - 450 5k3.)

4.2. lomosiHMTEIbHAS JIUTEPATypa
1. [acexoB B.B.,Yupxun JI.K. IlonynpoBonnukoBsie npubopsl: YueOHuk ais By3oB. — CIIO.:
Wzn-Bo «Jlauby, 2006. — 480 c. (mamuuue B 6ubmuoteke TYCYP - 98 5k3.)

4.3. O0s13aTesibHbIEe Y4eOHO-MeTOAMYeCKHre MoCo0ust

1. U3ydeHue KOHCTPYKUMU NPUOOPOB C 3apsioBON CBs3bl0: PyKOBOICTBO K s1abopaTOpHOMN
pabote ans crynenToB cnenuanbHocTH 211000 "KoHcTpynpoBaHue U TEXHOJIOTHS IEKTPOHHBIX CPeACTB"
/" Kyzeomeix H. W. - 2014. 18 c. [DOnekrponnsii pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/3889, cBOOGOIHBI.

2. HccnemoBanue mapaMeTpOB M XapaKTEPUCTHUK CBETOAMOIOB: PyKOBOACTBO K jabopaTopHOi
pabote ans crynenToB cnenuanbHocTH 211000 "KoHCTpyrpoBaHue U TEXHOIOTHUS 3JIEKTPOHHBIX CPEeNCTB"
/ Kyzeonsix H. U., HecmemoBa H. H. - 2014. 21 c. [DOnexrpoHHslii pecypc] - Pexum nmocryma:
https://edu.tusur.ru/publications/3891, cBOOGOIHBIIA.
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3. MHccrnenoBanue mapaMeTpoB U XapakTEPUCTUK (POTOAMOIOB: PyKoBOJACTBO K J1aGOpaTOpHOI
pabote s cTyneHToB criennanbHocTh 211000 "KoHCTpynpoBaHue M TEXHOJIOTHS JIEKTPOHHBIX CPEACTB"
/ Kyze6nsix H. W., CnaBaukoBa M. M. - 2014. 24 c. [OnekrponHslii pecypc] - Pexum mnocryma:
https://edu.tusur.ru/publications/3892, cBoOOAHBIIA.

4. HccnenoBaHue MapamMeTpoB M XapaKTEPUCTUK IEMEHTAapHBIX ONTPOHOB: PyKOBOICTBO K
nabopatopHoil pabote s cryneHToB crnenranbHocTH 211000 "KoHcTpympoBaHWe W TEXHOJIOTHS
anekTpoHHBIX cpenacTB" / Kyzeoupix H. U., CnaBaukoBa M. M. - 2014. 16 c. [DnexTpoHHbIi pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/3888, cBOOOIHBIIA.

5. OOmme TpeOoBaHMS ¥ TpaBuiaa OQPOPMICHUS OTUETOB IO JAOOPATOPHBIM padoTaM:
Metoauueckue ykazaHus mo oGOPMIICHHIO OTYETOB IO JIA0OpaTOpHBIM padoTaMm HJisi CTYIEHTOB BCeX
cnermanbHocTet / Ky3ze6mpix H. M. - 2012. 11 c. [DnektpoHHBIH pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/3890, cBOOOAHBIIA.

6. Paguomarepmanbl M pagMOKOMIIOHEHTHI: METOAMYECKHE YKa3aHUS IO CaMOCTOSTEIbHOU
pabore crygentoB / Commaroa JI. FO. - 2012. 7 c. [DnekrponHsli pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1489, cBOGOAHBIA.

4.4. ba3bl 1aHHBIX, THPOPMAIHOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. Hayuno-oGpa3zoarenbusiii noptan TYCVYP http://edu.tusur.ru/
2. MWzparensctBo «Jlanb» DnekTpoHHO-0nOMMoTeuHas cuctema http://e.lanbook.com/
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