MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
HccnenoBanne n Moae lMpOBaHue B JIeKTPOHUKe U HaHOdIeKkTpoHuKe (I'TIO 2)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHUKA
HanpasnenHocts (po¢uns): KBaHTOBasi n onTHYecKas 3J1eKTPOHUKA

dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 3

Cemectp: 5

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 [IpakTrueckue 3aHATHA 108 108 4acoB
2 Bcero aymuTopHbIX 3aHATUN 108 108 4acoB
3 W3 HuX B MHTEpaKTUBHOU (popme 20 20 4acoB
4 CamocTosiTenbpHas padboTa 108 108 4acoB
5 Bcero (0e3 ax3aMeHa) 216 216 4acoB
6 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E

HuddepenurpoBaHHbIi 3a4eT: 5 ceMecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 58  or« 8 » 2 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctu) 11.03.04 DnexkTpoHMKa W HAaHOAJIEKTPOHUKA, yTBepkaeHHoro 12 mapra 2015 roma, paccMoTpeHa u

YTBEp)KJCHA Ha 3aceJaHuU Kadenpsl «  » 20 roxma, mpotokon No
Pazpabotunku:
npodeccop kad. 11 JI. H. Opnukos

3aBenyromuii odecrieunBaroien kag.
oIl C. M. llangapos

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

noteHT kag. Il A. U. Axcenos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Pacmmpenue u 3akperuieHre npodecCHOHAIbHBIX 3HAHHM, TIOBBIIIIEHNE UHTEIUIEKTYaIbHOTO U 00-
HIEKYIbTYPHOTO YPOBHS, (OPMHPOBAHKE HABBIKOB CAMOCTOSTEIILHOTO
MIPOBENICHUSI SKCIIEPUMEHTAIIBHBIX Pa00T, UCCIEIOBAHUS U MOJCIMPOBAHUSA ONTHYECCKUX MPUOO-
POB, CXEM U YCTPOUCTB Pa3IUYHOTO ()YHKIIMOHATIHHOTO HA3HAYCHUS, TIPOBEACHUS
HAyYHBIX UCCJICIOBAHUN B 00JIACTH JIEKTPOHUKH M HAHOIJICKTPOHUKHU

1.2. 3amaum AMCHMIIIMHBI
— Pacmmpenue u 3akperieHue npopeCcCHOHATBHBIX 3HAHUH, MOBBIIICHNE HHTEIUICKTYAIBHOTO U
OOIIEKYIBTYPHOTO YPOBHS, (POPMUPOBAHUE HABBIKOB CAMOCTOSTEIHLHOTO
—  TIPOBEJCHHS IKCIIEPUMEHTAIBHBIX pa0OT, UCCIICOBAHUS U MOJCIUPOBAHHUS ONITHYCCKUX
—  TpuOOpPOB, CXEM M YCTPOUCTB Pa3IMYHOTO PYHKIIMOHAIBHOTO HA3HAYCHHUS, TIPOBEICHHUS
—  HAYYHBIX UCCJICIOBAHMIA B 00JIACTH AIEKTPOHUKHU ¥ HAHODJICKTPOHUKH

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Jucuumnuna «MccnenoBanne U MOAEIMpPOBaHUE B IIEKTPOHUKE M HaHOekTpoHuke (I'TIO 2)»
(b1.B./IB.3.2) otHOCUTC K 010Ky 1 (BapuaTHBHas 4acTh).

[TpenmecTBYOIUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBIISIOTCS CIEIYIO-
mye aucuuiuimibl: KBantoBas Mexanuka, [lmanupoBanume HUP B 31eKTpoOHHKE M HAHOZJIEKTPOHHUKE
(T'TIO 1), ®uzuka.

ITocnenyromuMu AUCHUIUIMHAMM ABIIIOTCA: 1IpoeKTHpOBaHKME yCTPONCTB KBAaHTOBOM O ONTHYE-
CKOM 3JIeKTPOHUKH, Pa3paboTka yCcTpoicTB 31eKTpOHUKH U HaHO3JeKTpoHukH (I'TIO 3).

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIJIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-4 roTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE CPEACTBA BBINOJHEHUS M PEAAKTUPOBAHUS
M300pakeHU U YepTekel U MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOH TOKYMEHTALNN;

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIBTATHI UCCIIEI0BAaHUM, IPE.-
CTaBIISITh MaTepHaJIbl B BUEC HAYUYHBIX OTUETOB, MyOIMKAIM, IPEe3CHTAIHI;

B pesynbrate n3yueHust JUCUUIUIMHBI CTYICHT JOJKEH:

— 3HATh METOJMKY IPOBEICHMSI TEOPETUUYECKOIO aHalIM3a M AKCIEPUMEHTAIbHBIX HUCCIIEI0Ba-
HUI; IpaBuiIa 3KCILTyaTallud HCCIIEA0BATENbCKOrO0 00OPYIOBaHMs; TEXHUKY O€30IaCHOCTH MPOBEACHUS
HKCIIEPUMEHTAIBHBIX PadoT.

—  YMeThb [IPOEKTUPOBATh YCTPONUCTBA JEKTPOHUKU U HAHOAIEKTPOHUKH, U3rOTaBINBaTh MAKET-
Hble 00pa3libl pa3padOTaHHBIX YCTPOMCTB;

—  BJIa/IeTh HaBBIKAMH Pa3pabOTKU KOHCTPYKIUH YCTPOMCTB IEKTPOHUKU U HAHOAJICKTPOHHKH;
METO/laMH aHajHM3a M CUCTEMATH3alMK pe3yIbTaToOB MCCIIEJOBaHUs, NPEICTaBICHUsI MATEpUAJIOB UCCIIe-
JIOBaHUS B BUJIE OTUETOB, IyOIMKAIUii, TPE3CHTAIHIA.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX eIMHUIIBI U IIPEJCTaBIeHa B TaOIu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
W3 Hux B uHTEpakTUBHON (hopme 20 20
CamocTosiTenbpHas padboTa (Bcero) 108 108
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 108 108
Bcero (0e3 ax3amena) 216 216
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OO0mmas Tpy10eMKOCTh U 216 216

3auerHbie EauHunmt 6.0 6.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

= £
< o
= '
= . = g
< = [aa) g a §
i < S o = 5
2 ) S = O =
Hazpanus pa3nenoB IUCHUIUIMHbI X 5 Z § & %
Q = Q) S B
(0]
2 S 23 £ 2
2 3 = S =
o =
= s
@)
5 cemecTp
1 Ponb skcniepumeHTa B Teopuu no3HaHus. [larent- 25 25 50 OIIK-4, 11K-3
HbII nouck. [inannpoBanue sKcriepuMeHTa.
2 MonenupoBaHue KMHETUKY U3MEHEHHUS [TapaMeT- 28 25 53 OIIK-4, [1K-3
POB CUCTEM B IEKTPOHUKE U HAHOIIEKTPOHUKE
3 HccnenoBaHue NpoLeccoB reHEPALIMH U PacIpo- 30 28 58 OIIK-4, I1K-3
CTpaHEHUs AJIEKTPOHHBIX U MOHHBIX TOTOKOB B
IEKTPOHUKE U HAHODJIEKTPOHUKE
4 MccnenoBanue U MOZIEIMPOBAHUE YCTPOMICTB U 25 30 55 OIIK-4, I1IK-3
CUCTEM 3JIEKTPOHUKHU ¥ HAHORJIEKTPOHUKHU
Hroro 3a cemectp 108 108 216
Hroro 108 108 216

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
He npenycmotpeno PVYII

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NMPeAblTyIIUMH)
U oOecneynBaeMbIMU (MOCJIEAYIONIUMH) JUCHUTIIMHAMU
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUTMHAME TPEICTAaBICHBI B TabmuIe 5.3.
Tabmuna 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIC CBSI3H

Ne pa3nenoB qaHHONM NUCHMIUIMHBL, 17151 KOTOPBIX
HEO0OXOAMMO M3YYeHUE 00ECTICUMBAIONINX 1
o0ecIieunBaeMbIX JUCIUILINH

1 2 3 4

[IpenmecTByronme qUCUUILIMHBI

HammenoBanme JUCHUITIINH

1 KBaHnTOBas MexaHMKa + +
2 IlmannpoBanue HUP B anexTpoHMKe M HAHOAJIEK- n n

tponuke (I'TIO 1)

3 ®usuka + +

[Tocnenyromue TUCIUIIITUHBL

1 TIpoexTupoBaHue yCTPOUCTB KBAHTOBOM O OITH- + +

CornacosaHa Ha noprane Ne 17397 4




YEeCKOU AIIEKTPOHUKH

2 Pa3paboTka yCTpOICTB 3JEKTPOHUKU U HAHO-

+ +
anektponuku (I'TIO 3)

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYeMBbIX NPU U3YyYeHHH TUCHUIINHDBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MIpeICTaBICHO B Tabmmuiie 5.4
Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TIPU W3YYECHHH TUCIUILIH -

HBI
Bunnl 3agsatuit
= g
)
= 3
= = <
= o) Q
= g <
= o = d
5 = - OPMBI KOHTPOJIS
= ) 5
3 o =
A = o
= =
4 (&)
< o
o =
= O
OIIK-4 + + Koncnexr camomnoarorosku, Codeceno-
BaHue, Onpoc Ha 3aHITHIX
I1K-3 + + Koncnext camomnoarorosku, Codecemno-
BaHue, Onpoc Ha 3aHATHSIX

6. UnTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yYeHUs
TexHOMOTUM MHTEPAKTUBHOTO O0Y4EHUs MPH pa3HbIX (opMax 3aHATUH B yacax MpPUBEICHBI B Ta-
omure 6.1
Ta6muia 6.1 — TexHoI0rMM HHTEPAKTUBHOTO 00YUYEeHHUs IPU Pa3HbIX popMax 3aHATUH B yacax

HNHTtepakTuBHBIE
MeTtopl MIPaKTUYECKHE Bcero
3aHATHS
5 cemectp

[Ipe3enTanuu ¢ UCIIOIB30BAHUEM PaA31aTOYHBIX 5 5
MaTepHajIoB ¢ 0OCYKICHUEM

Pemenne cutyallMOHHBIX 3a1a4 10 10
Mosrosoi mTypm 5 5
Hroro 3a cemecTp: 20 20
Hroro 20 20

7. JJaGopaTtopHbie padoThI
He npenycmorpeno PVYII

8. IIpakTuyeckue 3aHATHSA (CEMUHAPDHI)
HanMeHnoBaH#e MPakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8.1.
Tabmuna 8. 1 — HauMeHoBaHKME MPAaKTUUECKUX 3aHATUH (CEMHUHAPOB)

HanmenoBanue MMPaKTUICCKUX 3aHATHH

HasBanus pasnenos
(cemuHapoB)

q
dopmupyembie
KOMIIETEHIINU

TpynoeMKoCTb,
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5 cemecTp

1 Poinb sxcnieprMeHTa B TEOPUH Axktyanuzanus npooiaemsl. O630p mu- 25 |OIIK-+4,
no3HaHus. [[aTeHTHBIN TOUCK. TepaTyphl, MaTEHTHBIN IMOUCK, popMuUpo- [1K-3
[InanupoBaHue FKCIEPUMEHTA. BaHU€E BBIBOJIOB, IOCTAHOBKA 33/1a4H,

LIEJIM UCCIIEI0OBaHUM

Hroro 25
2 MonenupoBaHue KUHETUKH MonenupoBaHue BaKyyMHOM CUCTEMBI U 28  |OIIK-4,
M3MEHEHUS [TapaMeTPOB CUCTEM B €€ pacyeT, MOJICITMPOBAHNUE U PacyeT [IK-3
UIEKTPOHUKE U HAHOIJIEKTPOHUKE JIEKTPOPU3NIECKHX TapaMeTPOB

Hroro 28
3 UccnenoBaHue poueccoB HccenenoBanne TEXHOIOTMYECKUX MIPO- 30 | OIIK-4,
TeHepalyuyu U paCIpOCTPAHECHUS 1eccoB (POPMHUPOBAHUS TICHOK, UCCIIENI0- I1K-3
AJIEKTPOHHBIX U HOHHBIX [TIOTOKOB B BaHUE IPUEMOB IIOCTPOEHMSI I10CIIEI0BA-
IEKTPOHUKE U HAHOIJIEKTPOHUKE TEIBHOCTEH TEXHOJOTUYECKUX ONEpaLni

Hroro 30
4 UccnenoBanue u MoenupoBanue | MccnenoBanue U MoAeIMpoBaHue paboThl 25 OIIK-4,
YCTPOICTB U CUCTEM DJIEKTPOHUKU U | 3JIEKTPO(PU3UUECKUX YCTPOUCTB AIIEKTPO- [IK-3
HAHO3JIEKTPOHUKH HUKH U HAaHODJIEKTPOHUKU

Hroro 25
Hroro 3a cemectp 108

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETECHIIMH PEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 - Buasl caMoCTOSATENBHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

3 z 5
s i
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z " = DopMbI KOHTPOJIS
paboTEI g g 2
X g8 =
al o g
~ S
5 cemecTp
1 Ponb sxcnepumenta B | IlogroroBka k nmpaxktuye- 25 |OIIK-4, |KoHCHEeKT caMOIoAroToB-
TEOPUU MTO3HAHUS. CKHUM 3aHSATUSIM, CEMHHA- I1K-3 ku, Onpoc Ha 3aHATHSIX,
[TaTeHTHBII MTOKCK. pam CobGecenoBanune
[LnmanupoBanue Hrtoro 25
JKCIIEPUMEHTA.
2 MoaenupoBaHue [ToaroroBka k mpakTuue- 25 | OIIK-4, Ompoc nHa 3ausTusax, Cooe-
KUHETUKU U3MEHEHUS CKHM 3aHSTUSAM, CEMHHa- [1K-3 CeZI0BaHUE
TapaMeTpOB CUCTEM B pam
JIEKTPOHUKE U Hroro 25
HaHODJICKTPOHHUKE
3 Uccnenosanue [ToaroroBka k mpakTuue- 28 |OIIK-4, |Omnpoc Ha 3anarusx, Co0e-
MPOLIECCOB I'€HEpalli U | CKMM 3aHSATUAM, CEMHUHA- [1K-3 CEZI0BaHUE
pacrpocTpaHeHHs pam
SNIEKTPOHHBIX H HOHHBIX | pr o 78
MOTOKOB B AJICKTPOHUKE U
HAHORJIEKTPOHUKE
4 Uccnegosanue u [ToaroroBka Kk mpaxkTHye- 30 |OIIK-4, |Ompoc Ha 3ausTusax, Cooe-
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MOJIETTUPOBAHHE CKHM 3aHSTUSAM, CEMHHA- [1K-3 CE€I0BAHUE
YCTPOMCTB U CUCTEM pam
3IEKTPOHUKHU U
P Hroro 30
HAHORJIEKTPOHUKH
Hroro 3a cemectp 108
Hroro 108

9.1. Borpocs! UIs1 NOATOTOBKH K MPAKTHYECKUM 3aHATHSIM, CECMHHapaM
DopMHUPOBAHUE AKYCTOAIEKTPOHHBIX JIEMEHTOB
dopMHpoBaHKE MPOCBETIAIONINX NOKPHITUM Ha KpUCTAJITIaX
JlernpoBaHue KpuCTaIIOB
dopMHpOBaHKUE OTPAXKAIOIINX OKPBITHH
CDOpMI/IpOBaHI/Ie OIITHYECKHUX BOJIHOBOAOB Ha HHOO0ATE JTUTHS
dopMHpoBaHKE BOIHOBOJIOB HA CTEKJIAX
Pacuer snexkTpoduznueckux napameTpoB yCTpOHCTBA SJEKTPOHUKU
BaKyyMHBIE CUCTEMBI U UX pacueT
. Pacuer mapameTpoB razoasHbix peakuui
10. pacyer copOLMOHHBIX U AU(P(PY3NOHHBIX TPOLIECCOB
11. pacuder mapaMeTpoB IEKTPOHHO- JIy4eBOH 00pabOTKH MaTepHUasoB
12. pacyer mapameTpoB HOHHOM 00pabOTKM MaTepuaIoB

O 0N L AW~

10. KypcoBas pa6orta (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa Jjsi OHEHKH yCIIeBaeMOCTH CTYI€HTOB

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
N MakcumanbHbIN MaxkcuManbHBIN
DneMeHThl y4eOHOM 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemectp
KoncnexT camomoaroros- 10 10 10 30
KU
Onpoc Ha 3aHATUSAX 10 10 10 30
CobecenoBanue 10 15 15 40
Hroro makcumym 3a nepu- 30 35 35 100
on
Hapacratomum urorom 30 65 100 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH MpeIcTaBieH B Tadmmie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[lepecuer cymMMBl 0asIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
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11.3.
Tabmuma 11. 3 — IlepecueT cyMMbl OJIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor110)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE 00ecreyeHrne JUCHMIITIMHbI

12.1. OcHoBHas1 JuTEpaTypa

1. KomnbrotepHoe moaenupoBanue ¢usmueckux 3anad : / B. M. Imutpues [u ap.] ; Tomckuit
roCyJapCTBEHHBIH YHUBEPCUTET CUCTEM yIpaBiieHUs U paauodiekTpoHuku (Tomck). - Tomck : B-Cnextp,
2010. - 247, [1] c. : wn., tabn. - bubmmorp.: c. 225-230. - ISBN 978-5-91191-152-2 : 85.00 p. YK
004.94:53(076.1) PYB 004 (manuuue B 6ubmmotexe TYCVYP - 11 9k3.)

2. Kgsacuuma, M. C. Cratuctiuueckre MOAETH AJIsi CUCTEM Tepeaadr 1 00padoTku HH(OpMALIUK.
Koncnekr neknuit : yueoHoe mocooue / M. C. KBacHuna ; denepaibHOE areHTCTBO MO 00pa30BaHUIO,
ToMckHii rocyIapCTBEHHBIN YHUBEPCUTET CUCTEM yIpaBJICHUS U paanodnekTponuku, Kadenpa snekrpon-
HbIX puoopoB. - Tomck : TYCVYP, 2007. - 90 c. : wi., Tabn. - bubmorp.: c. 90. - 165.76 p., 202.54 p.
YK 519.23:004(075.8) PYb 519 (nanuuue B 6ubmotexke TYCYP - 99 3k3.)

12.2. lonostHUTEILHAS JIUTEPATypa
1. Kgacnauma, M. C. CratucTuueckue MOJICIH Uil CUCTEM Tiepenadn ¥ 00paboTKH HHPOPMAIIUH.
PyKOBOZCTBO MO MPakTHYECKUM 3aHATHUAM : yueOHO-MeTonuueckoe mocodue / M. C. KBachuna ; ®ene-
paJlbHOE areHTCTBO MO0 00pa30BaHMIO, TOMCKHI rOCyIapCTBEHHbIH YHUBEPCUTET CHUCTEM YMpPaBICHUS U
pamguosnexkrponuku, Kadenpa snexrponnsix npubopos. - Tomck : TYCYP, 2007. - 43 c. : wi. - bu6-
auorp.: ¢. 43. - 165.76 p., 202.54 p. YJIK 519.23:004(075.8) PYbB 519 (manuuue B 6ubmotexke TYCVYP -
103 7Kk3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. CpenuanbHble BONPOCHl TEXHOJOTHHU MPUOOPOB OMTHUYECKOH AIIEKTPOHUKH: MeTonudeckue
yKa3aHUs K TPAKTHYECKHM 3aHATHSAM M CAMOCTOSTEIBHOW paboTe Ui CTYJACHTOB HaIpaBIICHUS
210100.62 — "DnekTponuka u HaHonekTpoHuka" / Opmukos JI. H. - 2014. 36 c. [DnexkTpoHHBIN pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/4072, nata oopamienwus: 20.03.2017.

2. CpenuaibHble BOMPOCHl TEXHOJOTMHM MPUOOPOB KBAHTOBOW AJIEKTPOHHMKH: Metoandeckue
yKa3aHUsS K TPAKTHYECKHM 3aHSATHSAM M CAMOCTOATEIBHOW paboTe Ui CTYJACHTOB HaIpaBIICHUS
210100.62 — "DnekTponuka u HaHoAnekTpoHuka" / Opmukos JI. H. - 2014. 32 c. [DnekTpoHHBIN pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/4073, nata oopamienwus: 20.03.2017.

12.3.2 YuyeOHO-MeTOOMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS
VY4aebHo-MeToquYecKHe MaTepHalbl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00YyJarOIUXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAaNTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.
JI1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:
- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI U TpedyeMoe
NporpaMMHoe odecrneyeHue
1. OO6pa3zoBarenbHBIN OPTAT YHUBEPCUTETA, OMOINOTEKA YHUBEPCUTETA

13. MarepuaibHO-TEXHMYECKOE O0ecneuyeHue JUCIUTIMHBI
13.1. O61ue TpedOBaHNS K MATEPHATbHO-TEXHUYECKOMY O0ecreYeHUI0 U CIUTITHHbI

13.1.1. MaTepuajibHO-TeXHUYEeCKOe obecrieyeHue I NPAKTHYECKUX 3aHATHI

Jlist mpoBeieHUs MPAKTUYECKUX (CEMUHAPCKUX ) 3aHATUN UCTIONB3YeTCs yueOHbIe ayTUTOPHH, pac-
noJiokeHHbIe 110 aapecy 634034, Tomckas o6mactp, . Tomck, Bepmmanna ynuna, 1. 74, 1 stax, aya. 101,
108, 110, 111, 215. CoctaB obopynoBanusi: Yuebnas mebens; Jlocka MarHUTHO-MapkepHas -1mT.; Kom-
mytatop D-Link Switch 24 port - 1mt.; Komnetoreps! kinacca He Hike [IDBM INTEL Celeron D336
2.8[Tu. -8 mt. Ucnons3yeTcst TUIICH3MOHHOE MPOTrpaMMHOE obOecliedeHre, MaKeThl Bepcueld He HUXKE:
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. ImeroTcst moMeneHus ajisi XpaHeHUsT ¥ IPO(PHIaKTHIECKOTO 00CITy-
JKUBAHUS Y4eOHOTO 000pyIOBaHUS.

13.1.2. MaTrepuajJibHO-TeXHUYECKOe o0ecnedyeHne 1JIsi CAMOCTOSITEIbHOM PadoThI
Jlist camocToATeIbHONM paboThl UCMIONB3YeTCs YueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepmmanna, 74, 1 atax, aya. 100. CoctaB 060pynoBaHus:
yaeOHast MeOelb; kKommbioTephl kinacca He Hike [IDBM INTEL Celeron D336 2.81T1. - 4 mIT.; KOMIIBIO-
tepsl nonkmoueHbl kK ceth MHTEPHET m oOecreunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecnedeHne TUCUUIIIMHBI JIsl JIMI ¢ OrPAHMYEeHHbIMU
BO3MOKHOCTSIMU 3/10POBbSA

OcBoenne nucnumuivHbl guramMu ¢ OB3 ocymecTBIseTcss ¢ UCMOJIb30BaHUEM CPEACTB 00ydeHHUS
00IIIEro U CIEeUaIbHOI0 Ha3HAYCHUS.

[Ipn 00y4eHUH CTY/ICHTOB ¢ HAPYLIIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHITH-
BaIOIEH amnmaparypel, MYJIbTUMEIUWHBIX CPEACTB U JPYTHUX TEXHUYECKUX CPEJICTB TpHeMa/mepenadn
y4ueOHON MHPOPMAIIMK B TOCTYIHBIX (hOpMax JiIsl CTYJICHTOB C HAPYIICHHUSIMU CITyXa, MOOMJILHOM CHUCTe-
MBI 00Y4EHHUSI JUIsl CTYACHTOB C MHBAJTUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHsI, B KOTOpOH 00y4arOTCs CTYACHTHI C HapyIIEHUEM Ciyxa, 000pylIoBaHA KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOMN JOCKON, MYJIbTUMEIUHHON CUCTEMOM.

[Tpu 0OydeHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEeHHUSIMU TIPETYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOKHOCTH MPOCMOTPA YIAJICHHBIX O0BEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/1a Ha DKpaHe) TPH IMOMOIIN BUICOYBEIUYUTENCH 711 yIAJICHHOTO ITPOCMOTpa.

[Ipu 0Oy4yeHUMN CTYICHTOB ¢ HAPYLIEHUSIMM OMOPHO-ABUIATEJIHHOI0 aNmapara HCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBAa BBOJA MH(OpPMAIMK MU JPyrUe TEXHUYECKHUE CPEICTBA INpHUEMa/TIepeaadn
yaeOHOoI WH(pOpMAIUU B JOCTYIMHBIX (opMax i CTYICHTOB C HAPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
armapara, MOOMJIBHOM CHCTeMBI 0OYUEHHUS TS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TpeOoBaHuUs K GOHY OLIECHOYHBIX CPEICTB M MeTOAMYECKHEe PeKOMeHAalluH
@DOH/ OLIEHOYHBIX CPEJICTB U TUIOBbIE KOHTPOJIbHBIC 3a/laHMs, UCIIOIb3yeMbIe JUIsl OLIEHKU cop-
MHPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUUIIMHON KOMIIETEHIUHI NPU MPOBEACHUM TEKYLIEH,
IPOMEXYTOYHOH aTTecTaluy 10 TUCIMIUIMHE IPUBE/IEH B PUIIOKEHUN K paboyeil mporpaMme.
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM

3710POBbA

J1s1 CTYAEHTOB C MHBATUIHOCTHIO MPEAYCMOTPEHBI JOTIOJHUTEIbHBIE OLIEHOUYHbIE CPENICTBA, MEepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taoauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

Kareropuu ctyneHTOB

Bubp! JONOTHUATENBHBIX OIEHOYHBIX
Cpe/CTB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NPOBEPKa
METOAAMHM, UCXOJSl U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT POBEPKHU

14.3 MeToauueckune peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMa NpeIoCTaBICHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpuBaeTCsl JOCTYIHAs (hopMa MPeaoCTaBICHUS OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha60p OTBCTOB HAa KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYI' aCCUCTCHTA,

- MPpEACTAaBICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06y‘{CHI/I$I WHBAJIMAOB IO JUCHUIUIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B (bopMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpMaLUH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

ITpu HeoOxoauMOCTH 7151 00Y4AIOIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHMSI PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

pOBaTh Pe3yNbTAThl UCCIECIOBAHUM, IPEICTAB-
JISATh MaTepPHAIbl B BUJIE HAYYHBIX OTYETOB, MyO-
JIMKAUUU, MPE3EHTALUI

3CHTAIU.;

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-4 TOTOBHOCTBIO MPUMEHATH COBPEMEHHBIE cpell- | JloJKeH 3HaTh METOAUKY MTPOBEACHHUS TE€O-
CTBa BBITIOJIHEHUS U PEAAKTUPOBAHMS U300pa- | pETUUYECKOro aHAJIM3a U SKCIEPUMEHTAb-
KEHHH U YepTekel U MOATOTOBKH KOHCTPYK- HBIX UCCIIEZIOBAHUI; IPaBHJIa dKCILTyaTa-
TOPCKO-TEXHOJIOTUYECKONU TJOKYMEHTAIUU IIUH UCCIIEAOBATEIHCKOTO 000PYIOBAHUS;
TEXHUKY 0€30MaCHOCTH MPOBEICHUS IKCIIE-
I1K-3 TOTOBHOCTBIO AaHAJIM3UPOBATh U CUCTEMATU3H- Y POBCI

PUMEHTAIbHBIX paboT.;

JloikeH yMeTh IPOEKTHPOBATh yCTPONUCTBA
AJIEKTPOHUKH U HAHOZJIEKTPOHUKH, U3TO0-
TaBJIMBaTh MAaKETHbIE 00pa31bl pa3pado-
TaHHBIX YCTPOMCTB;;

JlomkeH BiasieTh HaBbIKaMU pa3paboTKH
KOHCTPYKIIMH YCTPOICTB JEKTPOHUKU U
HaHORJIEKTPOHHUKH; METOJAMHU aHAIN3a U
CHCTEMaTU3alUK PE3yNIbTATOB UCCIIEA0BA-
HUSL, IIPEJCTABICHNUS MaTepUajIoB UCCIIENIO-
BaHU B BUJIE OTUYETOB, IMyOIUKaIii, Ipe-

OO0ue xapakTepUCTUKU TOKa3aTeled U KpUTEpHEB

NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNiei U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BCEX ATarax

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (pakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

Ob6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsieMm

Kontponupyet pabdoty,
IIPOBOJIUT OILICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0magaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

3aaa4

YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAHHMH, IPHCIIOCA0-
MO 00J1acTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOE IMOBEICHUE K

00J1aCTH KCCIIETOBAHUS 00CTOSATEILCTBAM B pellie-
HUU NpoOIeM

VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

HO (TTOPOTOBBIN IIAMU 3HAHUAMHI YMECHUSIMH, TPEOYEeMbIMH | OJIFOJICHUH

YPOBEHD) JUTSL BBITIOJTHEHUSI IIPOCTBIX

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennus OIIK-4
OIIK-4: roTOBHOCTBIO IPUMEHATh COBPEMEHHBIE CPE/ICTBA BBIINOJHEHUS U PEIaKTUPOBAHUS U300-
paXXEHUM U YEPTEIKEU U MTOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM TOKYMEHTALUN.
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Juist opMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMITCTEHITUH, TTPUMEHSIEMBIC ISl STOTO BUABI 3aHATHH W MCIOJIb3yeMbIC CPEICTBA OICHUBAHHS IPEI-
CTaBJIEHBI B TaOIHUIIE 3.
OPMHUPOBAHUs KOMIICTCHIIMH W UCIIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

Tabmuna 3 — Drambl

CocTasn

3HaTh

VYMeTh

Bnanets

CopepxaHnue 3Ta-
OB

COBPEMEHHBIE CPE/ICTBA
BBITIOJTHEHHS U PEJaKTUPO-
BaHMS N300paKeHUI U
4epTekei U MOArOTOBKU
KOHCTPYKTOPCKO-TEXHOJIO-
THYECKON JTOKYMEHTAIUU

IOAroTaBJINBATH
KOHCTPYKTOPCKO-TEXHOJIO-
IMYCCKYI0 JOKYMCHTAIUIO

TEXHUKOW BBIITOJIHCHMS U
pelaKTUpOBaHuUs U300pa-
KEHUH U YepTeKEU

Buner 3angaTuit

* lHTepakTHBHBIE MPaAK-
TUYECKUE 3aHATHUS;

* [Ipaktnueckue 3aHs-
TUS;

* CamocrosTenbpHas pa-
oora;

* VHTepakTHBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* IlpakTuueckue 3aHs-
THUS;

* CamocTosiTenbHas pa-
oora;

* lHTepaKkTUBHBIE NTPAK-

THYECKHUE 3aHITHS;
* CamocrosTrenbHas pa-

0oTa;

Hcnons3yemslie
CpEICTBa OLCHUBA-
HUs

* Omnpoc Ha 3aHATHSX;

* KoHcHOekT caMonoaro-
TOBKH;

¢ CobecenoBanue;

* JTuddepenuuponan-
HBIN 3a4eT;

* Omnpoc Ha 3aHATHSIX;
* KoHcnekT caMonoaro-
TOBKH;

* CobecemoBanue;

» Jluddepenmponan-
HBIN 3a4eT;

* JTudpdepenuuponan-
HBIM 3a4eT;

CDOpMy'J'II/IpOBKa nokazareyie u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETECHIIMU MpUBCJACHA B Ta-

ommre 4.
Tabmauua 4 — IToka3arenu U KpUTEpUH OLEHUBAaHHS KOMIIETEHIIMY Ha JTanax

Coctasn 3HaTH YMmeTh Bnanets
OTtnuHO * OOnanaer (pakTuye- e OOnagaer nuanasonoM | ¢ Kontponupyer padory,

(BBICOKUI YPOBEHbD)

CKUMH U TEOPETUYECKHU-
MM 3HAHHSAMH B 00JIaCTH
TpeboBaHuil rocynap-
CTBEHHBIX CTaHAAPTOB TIO
KOHCTPYKTOPCKO- TEXHO-
JIOTHUYECKON JOKYMEHTa-
Uu;;

MPAKTHYECKUX YMEHUH,
TPeOYEMBIX TSl pa3BUTHUS
TBOPUYECKHUX PEILIECHUH,
abcTparupoBaHus
poOieM MpyU CO3AaHUU U
peaaKTUpOBaHUH U300pa-
JKEHHUM U YepTE)KEN s
pa3pabOTaHHBIX DJICK-
TPOHHBIX YCTPOUCTB ;

IIPOBOJUT OLIEHKY, COBEP-
LIEHCTBYET ACHCTBUSA pa-
00TBI C COBPEMEHHBIMU
CPEICTBAMM BBINOJTHEHUS
U peIaKTUPOBaHUS U300-
PaXEHUM U YepTeKEN U
IIOATOTOBKH KOHCTPYK-
TOPCKO- TEXHOJIOTHYE-
CKOM TOKYMEHTALUH; ;

Xoporto (0a30BbIN
YPOBEHB)

* 3HaeT (aKThl, IPUHIU
b, IPOLIECCHI, O0IINe
MIOHSITUS B 00JIACTH Tpe-
OoBaHMIi TOCYIapCTBEH-
HBIX CTaHJIapTOB IO
KOHCTPYKTOPCKO- TEXHO-
JIOTUYECKON JOKYMEHTa-
uuy; ;

e OOagaer qUana3oHoOM
NPaKTUYECKUX YMEHUH,
TpeOyeMbIX I peleHus
OIpeJIeNIEHHBIX MTPOo0JIeM
NIPY CO3JJaHUU U PEIaKTH-
POBaHUM N300pakeHUH 1
yepTexen ist pa3pado-
TaHHBIX AIEKTPOHHBIX
YCTPOWCTSB ;

* beper OTBETCTBEH-
HOCTb 3a 3aBepIIeHHE 3a-
Jla4 B UCCIICJIOBAHNH,
pUCTIOCa0IUBAET CBOE
MOBEICHUE K 00CTOSTEIb-
CTBaM B pEIICHUU
npoOiemM npu padbote ¢
COBPEMEHHBIMH CpEJi-
CTBaMHU BBITIOJIHEHUS U
penakTUpOBaHUA U300pa-
JKEHUH U YepTexKeHN U
MOJITOTOBKHU KOHCTPYK-
TOPCKO- TEXHOJIOTHYE-
CKOW JOKYMEHTAIIHH; ;
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VYI0BIETBOPUTENBH
0 (TMOpOroBBIN
YPOBECHb)

* (OOnamaeT 0a30BEIMHU
0OILMMH 3HAHUSAMU B 00-
JacTu TpeOOBaHUI rocy-
JApPCTBEHHBIX CTaH-
JAPTOB 1O KOHCTPYK-
TOPCKO- TEXHOJIOTHYE-
CKOM JJOKYMEHTAIUY; ;

* OO6namaer OCHOBHBIMU
YMEHUSIMH, TPeOyeMbIMH
JJI BBITIOJIHCHUA TIPO-
CTBIX 3a/1a4 MPH CO3/1a-
HUU U PEJaKTUPOBAHUN
M300paXeHUil U yepTe-
JKel 11 pa3pabOTaHHBIX
AIIEKTPOHHBIX YCTPOICTB;

b

* [Ipu mpssmom HabIrO-
JICHUU pabOTaeT ¢ COBpE-
MEHHBIMH CPEJICTBAMU
BBITOJIHCHHS U PEIaKTH-
pOoBaHMsI U300paKEHUI U
YepPTEeIKEH U IOATOTOBKH
KOHCTPYKTOPCKO- TEXHO-
JIOTHYECKOM IOKYMEHTa-
LM ;

Tabmuna 5 — Drarnsl

2.2 Komnerennus I1K-3

ITK-3: rOTOBHOCTBIO aHATU3UPOBATh U CUCTEMATH3UPOBATh PE3YJIbTAThl HCCIICIOBAaHUH, TTPEICTAB-
JISITh MaTEPHUAIIBI B BHJIC HAYYHBIX OTYETOB, MyOJIMKAIINN, TIPE3CHTAIIUN.

Jlnst hopMuUpOBaHUS KOMIIETECHITUN HEOOXOIUMO OCYIIECTBUTH PSII ATANOB. DTarbl (HOPMUPOBAHUS
KOMIETECHIIUH, MPUMEHSEMbIE JJI 3TOTO BHJIbI 3aHATUNA W MCIOJB3YEMbIE CPEACTBA OLEHUBAHMS TIPE]-
CTaBJICHBI B TAOJIHUIIE 5.
OpPMUPOBAHUSI KOMIIETEHIIMH U UCTIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Cocras

3HaTh

YMmeTs

Baaners

CopnepxaHnue 3Ta-
OB

(U3NYECKYIO CYIIIHOCTb
IIPOLIECCOB, MPOTEKAIOIIHX
IIPU B3aUMOJECHCTBUH
3JIEKTPOMArHUTHOTO (OI-
THUYECKOI0) U3ITy4EeHHUs C
BEILIECTBOM; OCHOBBI T€O-
peTudeckoro aHanusa oa-
30BbIX JIEMEHTOB U
YCTPOMCTB KBAHTOBOU U
ONTUYECKON NIEKTPOHUKH,
IIPUMEHSEMBIX B COBpE-
MEHHBIX HH(POPMAIIMOH-
HBIX CHCTEMaXx; BO3MOX-
HOCTH ONTHYECKHX METO-
JIOB JUIsl pELIeHUs 3a/1a4
nepegadu 1 00paboTku
uHbOpMaITIH.

BBIOMpATh METO/IUKY aHa-
JM3a ¥ CUCTEMaTHU3aluN
pEe3yJIbTaTOB HUCCIIEI0Ba-
HUW B KOHKPETHOH CUTYya-
e GOpPMYIHPOBATh
OCHOBHBIE Pe3yJbTaThl pa-
OOTHI U OIICHUBATh UX 3HA-
YUMOCTb IS TIPEIICTaBIe-
HHSI MaTepUAIOB B BUJIE
OTYETOB U MyOJIMKAINN

HeobOxomuMbIM 1)1 aHAIHU-
3a ¥ pacyeToB MaTeMaTH-
YECKUM amrapaToM;
KOMITBIOTEPHBIMU CPE/I-
CTBaMH JIJIs1 00paboTKU
UHPOPMAILIUU U MOJEITUPO-
BaHUSL.

Bunwl 3austuit

* HHuTepakTUBHBIE MpPaK-
TUYECKHUE 3aHSATHUS;

* IIpakTnueckue 3aHs-
TUS;

* CamocTosTenbHas pa-
ooTa;

* HHTepaKkTUBHBIE MpaK-
TUYECKHUE 3aHSATHS;

* IIpakTnueckue 3aHs-
THUS;

* CamocTosiTenbHas pa-
0oTa;

* lHTEepaKTUBHBIC TIPAK-
TUYECKHE 3aHSTHSI,
* CamocTrosTenbHas pa-

6oTa;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* Omnpoc Ha 3aHATHUSX;

* KoncnekT caMonoaro-
TOBKH;

¢ CobecenoBanue;

* Jluddepenuponan-
HBIN 3a4€T;

* Ormnpoc Ha 3aHATHSIX;
* KoHCIEKT camMOoIIoaro-
TOBKH;

* CobecemoBanue;

» JludpdepenuupoBan-
HBIN 3a4€T;

* JTuddepenuponan-
HBIM 3a4eT;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJACHA B Ta-

omure 6.

Ta6Jmua 6 — Ilokazarenu u KPUTCPpUH OLICHHUBAHWA KOMIICTCHIIMU HA 3TalldXx

Cocrasn

3HaTh

YMeTb

Biaanern
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OtnnuHO
(BBICOKUI YPOBEHbD)

* 3HaeT pa3JIn4HbIe
croco0bl 06paboTKH U
MpeCTaBICHUsI HUHPOP-
Malluy; 3HaeT TpeboBa-
HUSL, TIPEIbABISIEMBIE K
Hay4HBIM OTYETaM, Iyo-
JIMKALWSM, TTYOITHIHBIM
BBICTYIUICHUSIM ;

* CryneHT cnocobOeH
MIPEACTABIATh MaTepHUa-
JIbl B BUJIE HAYYHBIX OT-
YeTOB, MMyOIUKaIUi, mpe-
3CHTAILUM, C ITOJHBIM
COOJIFOICHHEM COOTBET-
CTBYIOIIMX HOPM, MTPABUII
u I'OCTos ;

* BJAJIeTh HABBIKAMH 00-
paboTKHU U cucTeMaTH3a-
MU UHQOpMAalLIUU B HE-
CTaHJAPTHBIX CUTYalUsIX;
o0nanath chopmMupoBaH-
HBIMU HaBBIKaMH ITy0-
JUYHOTO TIPEACTABICHUS
pEe3yJIbTaTOB UCCIEA0BaA-
HUH B BUJIE OTYETOB, CTa-
TeH, BBICTYIIJICHUI; ObITH
CIIOCOOHBIM KOPPEKTHO
OLICHUBATh NPOAEIAHHYIO
pabory ;

Xoporio (6a30BbIi

* 3HaeT npasuia opopm-

* yMeeT chopMyaHpo-

* CryneHt crioco0eH

YCHHBIC PE3YJIbTAThI,

YPOBEHB) JICHUS OTYETOB, ITyOJIMKa- | BaTh PE3YJIbTAThl CTaH- CaMOCTOSITENIBHO I10-
LW, TPE3CHTAlLINI; 3HAET | JTapTHBIX UCCIEIOBAHUNA | CTPOUTH CXEMY BBIYMCIIH-
croco0bI 00paboOTKH U Y TIPEJICTABUTh UX B BUJIC | TEIILHOTO JKCIIEPUMEHTA,
npecTaBieHus nHPOp- OTYETOB U MPE3CHTAlNI ; | BBIOpATh MpUEMIIEMbIE
MalyH ; YHMCJIEHHBIE METO/IbI U

KOPPEKTHO UX pean3o-
BaTh Ha OBM, a Takxke
HCII0JIb30BaTh TOTOBBIE
IpOrpaMMHBIE CpPEJICTBA
JUISL peLLICHU 3a/1a4H ;

YIoBneTBOpUTENBH | * 3HAET MpaBuia ohopM- | * yMeeT ONUcaTh Mpo- * CTyzeHT B mpuemIie-

0 (IOpPOroBbIi JICHUS OTYETOB, MyOJIMKa- | 11€CC UCCIEOBAHUS U MO} CTENEHU BJIA/IEET Ha-

YPOBEHB) LU, IPE3CHTALNH ; chopMynupoBaTh NOIy- BBIKAMM aHAJIN3a U CHU-

CTEeMAaTU3aluK pe3yJbTa-
TOB MCCJICIOBAHUIA;

— Pacuer anekrpoduznueckux napameTpoB yCTPOUCTBA AIEKTPOHUKH

3 TunoBble KOHTPOJIbHBIE 3a1aHUS

Jlis peanu3anuyl BbILIENIEPEUUCIIEHHBIX 3a7ad 00y4eHHUsl MCIOJIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJJaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE /71l OLIEHKHM 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIE-
ATEJIBHOCTH, XapaKTepU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoLEcce OCBOEHHsI 00pa3oBa-
TEJIBHOM IIPOTPaMMBI, B CIIEAYIOIIEM COCTaBE.

3.1 Bonnpochl Ha caMONIOATOTOBKY
— @DOpMHUPOBAHUE AKYCTOIIEKTPOHHBIX 3JIECMEHTOB

— ®opmupoBaHUE NPOCBETISIIONIUX MIOKPBITUN HA KPUCTAJLIAX
— JlerupoBaHue KpHUCTAIIIOB
— @OpMHUPOBAHUE OTPAKAIOLINX MOKPBITHI

— @opMupoBaHHUE ONTUYECKHUX BOJIHOBOAOB Ha HUOOATE JIUTHS
— ®opmupoBaHHE BOJTHOBOJOB Ha CTEKJIaX

3.2 Bonipochl Ha colecegoBaHme
— @opMUpPOBaHUE AKYCTOIIEKTPOHHBIX 3JIEMEHTOB

— ®opMupoBaHUE MPOCBETIISAIONINX MOKPHITUN Ha KpUCTAJLIaX
— JlernpoBaHue KpUCTAILIOB
— ®opmMHUpPOBAaHHE OTPAKAIOIIMX TOKPBITHI

— @®opMupOBaHUE ONTUYECKUX BOIHOBOJIOB HA HUOOATE TUTHS
— ®opMupoBaHUE BOJTHOBOIOB Ha CTEKIIAX

— BaKYYMHBIC CUCTEMEI U UX paCUCT
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— Pacuer nmapameTpoB razodasHbIx peaxiui

— pacuder copOIMOHHBIX U AU (Y3HOHHBIX IPOIIECCOB

— pacyeT nmapameTpoB AIEKTPOHHO- JTy4eBOH 00pabOTKH MaTepHaioB
— pacyeT nmapamMeTpoB HOHHOW 00pabOTKU MaTepranoB

3.3 Tembl OIPOCOB HA 3AHATHAX
— @®opMupOBaHHUE aKyCTOIIEKTPOHHBIX JIEMEHTOB
— ®opmupoBaHHE NPOCBETISIONIUX MIOKPBITUN HA KPUCTAJLIAX
— JlerupoBaHue KpHUCTAIIIIOB
— @®opMupoBaHHUE OTPAKAIOIINX MOKPHITUI
— @opMupoBaHHUE ONTUYECKHUX BOJIHOBOAOB Ha HUOOATE JINTHS
— @opMupOBaHUE BOJHOBO/OB Ha CTEKJIAX
— Pacuer anekrpoduznueckux napameTpoB yCTPOUCTBA AEKTPOHUKH
— BaKyyMHBIE CUCTEMBI U UX PacueT
— Pacuer napameTpoB razodasHbIx peaxkiui
— pacueT copOLUMOHHBIX U AUPHY3HOHHBIX POIECCOB
— pacyer nmapameTpoB AIEKTPOHHO- JTy4eBOH 00pabOTKH MaTepHaioB
— pacyer mapameTpoB HOHHOW 00pabOTKH MaTepraioB

3.4 Bonpocsl nuddepeHIIHPOBAHHOIO 3a4eTa
[TpennoXuTh HECKOIBKO BapUAHTOB pa3pabOTKU MpuOOpa ANEKTPOHUKHU WM HAHODJIEKTPOHU-
k. O60CHOBaTh MaTEMAaTHUECKU BBIOOP TEXHOJOTHH, 000pYyAOBaHUS U PEKUMOB. COCTaBUTH MOCIIEA0BA-
TEJIbHOCTh TEXHOJIOTUYECKUX ONEepaluii

4 Metoan4yeckue MaTepHaJibl
Jns obecrniedeHus mporiecca 0Oy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIIEAYIOIINE
MaTepHUaIbL:
— METOJMYECKHe MaTepuabl, ONpeaeistonIie MPoLUeaypbl OLICHUBAHUS 3HAaHUN, YMEHUI, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OP-MUPOBAHUS KOMIIETEHIIUN, COTJIACHO 1.
12 paGoueii mporpamMmel.

4.1. OcHoBHasI JUTEpaTypa

1. KomnbrotepHoe moaenupoBanue ¢usmueckux 3anad : / B. M. Imutpues [u ap.] ; Tomckuit
roCyJapCTBEHHBIH YHUBEPCUTET CUCTEM yIpaBiieHUs U paauodiekTpoHuku (Tomck). - Tomck : B-Cnexrtp,
2010. - 247, [1] c. : un., tabmn. - bubmuorp.: c. 225-230. - ISBN 978-5-91191-152-2 : 85.00 p. YK
004.94:53(076.1) PYB 004 (manuuue B 6ubmmotexe TYCVYP - 11 9k3.)

2. Ksachuna, M. C. CratucTudeckre MOJIeNIU JJIsi CUCTEM Tepeiaud U 00paboTKH MH(OpMAaIHH.
Koncnekr neknuit : yueoHoe mocoobue / M. C. KBacHuna ; denepaibHOE areHTCTBO MO 00pa30BaHUIO,
ToMckHi rocyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIPaBJICHUS U pannodnekTponuku, Kadenpa snekrpon-
HbIX puoopoB. - Tomck : TYCVYP, 2007. - 90 c. : wi., Tabn. - bubmorp.: c. 90. - 165.76 p., 202.54 p.
YK 519.23:004(075.8) PYb 519 (nanuuue B 6ubmotexke TYCYP - 99 5k3.)

4.2. lonoiHUTEILHAS JIUTEPATypa
1. Ksacuuma, M. C. CraTucTHYeCKHE MOJIENU JJISl CHCTEM Tepeiaud M 00paboTKH HH(OpMAITHH.
PyKoBOACTBO MO MpakTHUYECKUM 3aHATHIM : yueOHO-MmeTonuueckoe nocodbue / M. C. Kacuuna ; ®ene-
paJIbHOE areHTCTBO 10 00pa30BaHMIO, TOMCKHI roCyIapCTBEHHbIH YHUBEPCUTET CHUCTEM YNPABICHUS U
panuosnexktporuku, Kadenpa snexrpornsix npudopos. - Tomck : TYCVYP, 2007. - 43 c. : un. - bu6-
auorp.: ¢. 43. - 165.76 p., 202.54 p. YIK 519.23:004(075.8) PYbB 519 (nanuuue B 6udbmmotexe TYCVYP -
103 7k3.)

4.3. O0s13aTesibHbIE YUeOHO-MeTOAUYeCKIE MOCOOns
1. CpenuanbHble BONPOCHl TEXHOJOTHHU NMPUOOPOB ONTHYECKOH AIIEKTPOHUKH: Meronudeckue
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YKa3aHud K HNPAaKTUYCCKUM 3aHATUAM U CaMOCTOSITCIILHOU pa60Te IJig CTYACHTOB HaAIIPpAaBJICHUSA
210100.62 — "DnexkTponuka u HaHodnekTponuka" / Opmukos JI. H. - 2014. 36 c. [DnexTpoHHbIN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/4072, cBOOOAHBIA.

2. CnenuanpHble BOMPOCHI TEXHOJIOTHU MPUOOPOB KBAHTOBOW AIIEKTPOHUKH: MeEToauvecKue
YKa3aHud K HNPaKTUYCCKUM 3aHATUAM U CaMOCTOSITCIILHON pa60Te IJid CTYACHTOB HaAIIPpaBJICHUSA
210100.62 — "DnexkTponuka u HaHodnekTponuka" / Opmukos JI. H. - 2014. 32 c. [DnexTpoHHbIN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/4073, cBOOOAHBIA.

4.4. ba3bl JaHHBIX, HHPOPMALMOHHO CIIPABOYHbIC U MIOUCKOBbIE CHCTEMBI
1. OOpa3oBarenbHbIN OPTAJl YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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