MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Pa3paborka ycTpoiicTB 2JIeKTPOHMKH M HaHOIeKTpounkH (I'TIO-3)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampanenue noarorosku / cneruaibHOCTh: 12.03.03 doToHnka u ontouHpopMaTuka
Hanpasnennocts (mpoduns) / crnenuanuzanus: @OTOHHKA HeJMHEHHBIX, BOJHOBOAHBIX H
NepHOANYECKHX CTPYKTYP

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: 11, Kadeapa 31eKTpoHHBIX IPHOOPOB

Kypc: 3

Cemectp: 6

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 IIpakTryeckue 3aHATHA 102 102 4acoB
2 Bcero aymuTopHbIX 3aHATHN 102 102 JacoB
3 CamocrosiTenbHast paboTa 114 114 4acoB
4 Bcero (6e3 sx3ameHna) 216 216 JacoB
5 OOGm1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

JuddepenurpoBaHHbIi 3a4eT: 6 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crenuanbHocTh) 12.03.03 doronmka u ontouHdopmatuka, yrBepxkacHHoro 03.09.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne

Pa3zpaboTunku:

Houent kad. DI A. U. AkceHon

Jouent kadenapa [Ipd . A. ITaxmypun

3aBeayromumii odecreunBaronieii kad.
oIl C. M. llangapos

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBeyIOUIHii BBITyCKaroIeH Kad.

OI1 C. M. llangapos
OKCIEPTHI:

npodeccop kad. I11 JI. H. Opnuxos
noteHTt kag. ®D N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto u3ydeHus 1ucuuIuIHbl «Pa3paboTka ycTpoiicTB 3MeKTpOHUKHU U HaHO3JeKTpoHukH (['TIO-
3)» B paMKax IpylroBOro MPOEKTHOIO 0OyYeHHs SIBISETCS MPAKTUYECKOE 3aKpeIUIeHNe 3HAaHUM U HaBBbI-
KOB IIPOEKTHOM, HAyYHO-HCCIIE0BATEIbCKON U OpraHU3alMOHHOMN JEeSITebHOCTH B pamKax Hpodeccuo-
HAJIBHBIX 33/1a4 110 HAMpPaBJICHHUIO MOJrOTOBKU 00Yy4YaroIIerocs.

1.2. 3agaun IMCHMIIINHBI
—  N3yuuts criocoOBI MPOSKTUPOBAHUS YCTPOUCTB (POTOHUKH ¥ ONTOMH(OPMATHKY JIJIST UX JIAJTh -

HEHUIIIETO MMPUMCHCHH.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctunmuaa  «Pa3paboTka  yCTpOWCTB  SJEKTpOHMKM U HaHOdeKTpoHuku  (['TIO-3)»
(b1.B./[IB.4.2) otHOCUTCH K 010Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTBYIOMMUMI TUCIUTUIMHAME, (OPMUPYIOIIMMHU HadaJlbHbIC 3HAHUSA, ABISIIOTCS: Mccnemno-
BaHHME M MOJIETUPOBAHUE B AIIEKTPOHUKE U HaHORJekTpoHUKe (I'TIO-2), MeTposorus u TeXHUYECKue u3-
Mmepenus, [Tnanuposanue HUP B anekrponuke u Hanoanekrponuke (I'TIO-1).

[Tocnenyromumu AUCHUIUIMHAMU SBIsitOTCS: [laTeHTOBaHME HaydyHO-TEXHHUYECKUX pPa3paboToOK
(I'TIO-4), IIpoexTHpoBaHNE YCTPONUCTB KBAHTOBOM O ONTHUYECKOM FIEKTPOHUKH.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-4 criocoOHOCThIO YUUTBIBATH COBPEMEHHbBIE TEHACHIIMH Pa3BUTHUS TEXHUKU U TEXHOJO-
I'Hii B CBOEH pOoQecCUOHATBHON 1eATEIbHOCTH;

— TIK-4 cniocoOHOCTBIO K HajaJKe, HACTPOUKE, FOCTUPOBKE M OMBITHON MPOBEPKE MPUOOPOB H
CUCTEM;

— IIK-7 rOTOBHOCTBIO K Y4YacTHIO B MOHTa)K€, HaJIaJKe, HACTPOIlKe, IOCTUPOBKE, UCIIBITAHUSAX,
claye B OKCIUTyaTallHIoO OMBITHBIX 00pa3lioB, CEPBUCHOM OOCITYKUBAaHUU U PEMOHTE TEXHUKH;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HaTh LIEJU U 33J]a4d TPYNIIOBOT0 MPOEKTHOIO 00yYEHUs; OCHOBBI TPOEKTHOM eATEIbHOCTH;
MHAMBUAYyaJIbHBIE 3a1a4M B pamkax ['TIO;

— yMmeThb paboTaTh B COCTaBE MPOEKTHOM TPYIIIbI IPU peaTu3alii IPOEKTOB; IPAKTUYECKH HC-
N0JIb30BaTh 3HAHUS M HABBIKHM B paMKax Mpo(ecCHOHaNbHOM e TEIbHOCTH;

—  BJaJAeTh MPOopeCcCHOHAIBHBIMUA HaBBIKAMH PEIIECHUS] UHIAMBHUYaJIbHBIX 3aj[ay IPH BbIMOJIHE-
HUU MPOECKTA.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — Tpya0eMKOCTb JUCHHUILIMHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

6 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
CamocTtosiTenbHas paboTa (Bcero) 114 114
BrinosiHeHre MHAUBUAYAIbHBIX 3aJaHUN 92 92
[ToaroToBka K MPaKkTUYECKUM 3aHSATHUSIM, CEMHHAPAM 8 8
IToaroroBka 1 HalKMCaHWE OTYETA M0 IPAKTUKE 14 14
Bcero (6e3 3x3amena) 216 216
OO6mias Tpy10€MKOCTb, 4 216 216
3auetnble EauHunb! 6.0 6.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

—~ L
- o 2 g 2 E
= < g = o
< < s~ 2 o
Ha3Banus pasnenoB MUCIUILTAHBL © o, o O g 5
5 =
s, z S g 23
= © s g 2
6 cemecTp
1 Onpenenenue nenen u 3agad dTana NpoeKTa 5 0 5 OIIK-4, TIK-4,
TIK-7
2 Pa3paboTka (akTyanu3aius) TEXHHUYECKOTo 3a/1a- 10 0 10 OIIK-4, TIK-4,
HHUS HTana MpoeKTa [1K-7
3 [locTaHOBKAa MHIMBHUYaJIbHBIX 337a4 B paMKax 5 0 5 OIIK-4, I1K-4,
BBINOJIHEHHUS dTana IIPOEKTa [IK-7
4 BpInosTHEHNE WHIWBUIYAIbHBIX 33]1a4 B paMKax 64 100 164 OIIK-4, TI1K-4,
3Tamna npoeKTa [IK-7
5 CocraBnenue oT4eTa 10 14 24 OIIK-4, TIK-4,
T1K-7
6 3amuTa oTYeTa O BBHIIOJHEHHUH 3Tara MPoeKTa/ 8 0 8 OIIK-4, ITIK-7
3amura otdera o BeinoiaHeHuu npoekra (I'T1I0-3)
Hroro 3a cemectp 102 114 216
Hroro 102 114 216

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JEKIASIM)
He npenycmorpeno PVYII.

5.3. Paznenbl AMCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAeAYIOIMIUMHE) JUCHUNIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIECTYIOIUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB jaHHON TUCIMIUIMHBL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCIUTLIMH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIHHBI

1 HccnengoBanue u MOACIIMPOBAHHUC B

3JICKTPOHUKE U HAHODJICKTPOHHUKE + + + +
(I'T1I0-2)

2 MeTtponorus 1 TEXHU4ECKUE U3MeEpe- n n n n
HUS

3 [InanupoBanue HUP B anekTpoHuke u

+ + + + +
HaHo3ekTpoHuke (I'TIO-1)

[Tocnenyrouiye TUCHUTIITUHBI

1 ITareHTOBaHNE HAYYHO-TEXHUYECKUX

+ + +
pazpabotok (I'TIO-4)
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2 IIpoexTupoBaHHE YCTPOUCTB KBAHTO-
BOM O ONITUYECKOM DJIEKTPOHUKHU

+ + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HW3yYCHUHW AWCIMUILIMHBI, W BHJIOB 3aHATHU
MIPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYEHUU TUCUUILIAHBI, U BUJOB 3aHS -

THI
§ Bunel 3ansatuit
= X
5 z o
5 r'j S dopMBbI KOHTPOJIS
= = S
) o ®
N7 = ©;
OIIK-4 + + OT4eT no UHAUBUAYAIBHOMY 3a/IaHUIO,
Otuer no I'TIO, Onpoc Ha 3aHATHUSX,
Tect
T1IK-4 + + OTyeT N0 MHAUMBUIYAIbHOMY 33JJaHUIO,
Otuet no ['TIO, Onpoc Ha 3aHATHSX,
Tect
TIK-7 + + OTuer No UHAUBUAYAILHOMY 33JIaHHIO,
Otuet no ['TIO, Onpoc Ha 3aHATHSX,
Tect
6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.
7. JIaGopaTtopHbie padoThI
He npenycmotpeno PVYII

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHAPOB) MpHUBEAEHO B Tabmmue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)

o ]
2 =
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
° 2 g
S8 =
a S g
~ S
6 cemecTp
1 Onpenenenue ueneit 1 | M3yuyeHne TEXHUYECKOTO 3a/IaHUS,[TATEHTHBIN MMOUCK, 5 OIIK-4,
3aJ1a4 JTara nmpoeKTa HU3Y4YEHUE JIMTEPATYPBI [1K-4, T1K-
Hroro 7
2 PazpaboTtka Pa3zpaboTka pa3audHBIX BUJOBIJIEKTPUUECKUX CXEM, B 10  |OIIK-4,
(axTyanmu3anms) TOM YHCJIE CTIOMOLIBIO IPOTPAMMHBIX CPEICTB [1K-4, TIK-
TEXHUYIECKOT HUS
e €CKOro 3aja Hroro 10 7
JTamna npoeKTa
3 IloctanoBKa PazpaboTtka cxembl 3KCIIEpUMEHTA,TPOBEICHUE UCITBI- 5 OIIK-4,
WHAMBUAYAJIbHBIX 3a/1a4 B | TAHUN NTOpa3pabOTaHHOU cxeme [1K-4, TIK-
paMKax BbITIOJHEHUS Hroro 5 7
JTamna npoeKTa
4 BrinosHeHune CocTaBiieHHe TOKyMEHTAllUM BCOOTBETCTBUU C JIEH - 64 OIIK-4,
VHAUBUAYAIBHBIX 33724 B | CTBYIOIIUMHUCTAHAAPTAMU, ITIOATOTOBKA OTYETA T1IK-4, TIK-
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paMKax 3Tamna ImpoeKTa Hroro 64 7
5 CocraBieHue oTueTa CocraBieHue 0T4YCTA 10 OIIK-4,
Hroro 10 I1K-4, HK-

7

6 3amuTa oTYeTa O 3ammTa OT4eTa O BBIIIOJIHEHUH dTara MpoeKTa 8 OIIK-4,

BBIIIOJIHEHUH dTana Hrtoro 8 TIK-7

MpoeKkTa/ 3amura oT4eTa

O BBITIOJTHEHUH TIPOEKTA

(I'TTO-3)

Hroro 3a cemectp 102

9. CamocTrosiTesqibHasi paboTa

Bugapl camoctosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyEMble KOMIIETEHIIUU MTPEICTABIICHHI B

Tabauie 9.1.
Tabmuma 9.1 — Buasl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 z 5
8 = g
o O =
Bunasl camocTosTenpHOM & > O
HasBanus paznenos 57 =l @opMbI KOHTPOJIS
paboThI g s 2
= o, =
& o2
= (S
6 cemecTp
4 BrInoyHeHue [ToaroroBka k mpakTuue- 8 OIIK-4, |Omnpoc Ha 3aasaTHSX, OT-
WHIUBUYAJIbHBIX 337]a4 B | CKMM 3aHSATUSAM, CEMHHA- T1IK-4, YeT MO0 UHIUBUIYAIbHOMY
paMKax sTana IpoeKTa pam [IK-7 3amanuio, Tect
Brinonnenne nHIUBUIY- 92
ATLHBIX 3aJaHUHN
Hroro 100
5 CocTaBlicHHE OTUYETA TlonroTroBka u HanucaHnue 14 | OIIK-4, Onpoc Ha 3aHaTusx, Tect
oT4eTa IO MPAKTUKE [1K-4,
TIK-
Htoro 14 7
Hroro 3a cemectp 114
Hroro 114
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OEHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — bamipHbIE OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

o " MakcuMaJILHBIN
. MakcuMaILHBIN MakcuMalLHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
6 cemecTp
Omnpoc Ha 3aHATHAX 5 5 5 15
Ortuet o I'TIO 10 10 10 30
OT4eT Mo MHAUBUTYAITb- 5 5 10 20
HOMY 3a/IaHUIO0
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Tect 10 10 15 35
Hroro makcumyM 3a nepu- 30 30 40 100
on

Hapacraromum ntorom 30 60 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMasbHOU cyMMBbI OauioB Ha naty KT 2

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. KomnbroTrepHoe MOAETUpOBaHUE U MPOEKTHpoBaHUe: YuyeOHoe nocobue / Canukaes 1O. P. —
2012. 94 c. [DOnextponHblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/training/publications/2548,
Jarta oOpareHus: 03.02.2017. [DneKkTpOoHHBIH pecypc] - Pexum JOCTYyTIA:
https://edu.tusur.ru/training/publications/2548 (nara o6pamienus: 04.07.2018).

12.2. lonostHUTEILHAS JIATEPATypa

1. OcHOBBI MPOSKTUPOBAHUS IEKTPOHHBIX CpeaAcTB: YueOHoe nocodue / Koszmos B. I'., UepHbi-
meB A. A., Kobopun 0. II. — 2012. 149 c. [DnekrtpoHHslii pecypc] - Pexum pgocryma:
https://edu.tusur.ru/training/publications/2783, mara o6pamenus: 03.02.2017. [DnexTpoHHBIH pecypc] -
Pesxxum nmoctyna: https://edu.tusur.ru/training/publications/2783 (mara o6pamenus: 04.07.2018).

2.  MukponpoliecCopHbIe YCTPOHCTBA M CUCTEMBI: YueOHoe nocobue / Pycanos B. B., llleBenes
M. 1O. — 2012. 184 c. [DnexTpoHHBbII pecypc] - Pexxum JOCTYyTIa:
https://edu.tusur.ru/training/publications/867, nara oopamenus: 03.02.2017. [OnexTponnslii pecype] - Pe-
UM poctyna: https://edu.tusur.ru/training/publications/867 (nata oopamenus: 04.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. TlpoBeneHue MaTeHTHBIX HCCIIEIOBaHUI: MeTOIMYECKHE yKa3aHHsS IS TPOBEICHUS TPAKTH-
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YeCKUX M caMoCTosTeNbHbBIX padboT / M3otkuua H. 1O. - 2012. 14 c. [Dnekrponnsiit pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/1404 (nata o6pamenus: 04.07.2018).

2.  MHuUKpONpOIECCOPHBIE YCTPOICTBA M CUCTEMBI: PYKOBOACTBO K BHINIOJHEHHIO JIAOOPATOPHBIX
pab6ot / Pycanos B. B., llleseneB M. FO. — 2012. 23 ¢. Ucnonb3yeTcst 11t TpOBEASHUS MPAKTHUECKUX 3a-
HATUH. [DneKTpoHHbIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/training/publications/865, nata 00-
paleHus: 03.02.2017. [DneKTpOHHBII pecypc] - Pexum JlocTyma:
https://edu.tusur.ru/training/publications/865 (xnara obpamenus: 04.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

1. 1. buGnuorpaduueckas O0a3za MAHHBIX HAYYHBIX MYONMKAMA POCCUHUCKHX YYEHBIX —
https://elibrary.ru;

2. 2. ®onp nepcHeKTUBHBIX HccleaoBaHuil — http://fpi.gov.ru/.

13. MaTtepuaibHO-TEXHMYECKOE 0O0ecneyeHre JTUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebHast naboparopust

yueOHasi ayuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TIOMEIEHHE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX Pa0OT), TOMEIIEHHUE TSI IPOBEICHHS TPYIIITOBBIX U MHIUBUIYAIbHBIX KOHCY/IbTAIHIA

634034, Tomckas o6nacts, T. Tomck, Bepmmnuna ynmuna, a. 74, 110 ayn.

Onucanune uMeroIerocs 000py10BaHus:

- JlaboparopHbie cTeH bl (6 1IT.);

- 3mepuTtenbHble TpUOOPHL;

- Jlocka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemienue 1t XxpaHeHUs y4eOHOro 000pyI0BaHHUS;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoe obecrieueHe He TpeOyeTcsl.

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacIOJI0KEHHBIE 110 apecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIC 3aJaHUA
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHHSI 3aKPEIUICHHBIX 3a JUCIMILTUHON
KOMIIETCHIIMH MTPOBOIMUTCS 3allMTa OTYETOB MEPE ATTECTAMOHHO-IKCIIEPTHOW KOMUCCHUEH.

OO0nactu UCNOIB30BAHUS MUKPOKOHTPOJLIEPOB

ApXHUTEKTypa MUKPOKOHTPOJIIEPA

Knaccudukanus coBpeMeHHBIX MUKPOITPOLIECCOPOB TIO
(YHKIIMOHAIBHOMY MPU3HAKY.

Bupael cTpykTyp MUKPOIIPOLIECCOPHON CUCTEMBI.

Hepapxuueckasd MIIC. Onpenenenune. Ctpykrypa. [Ipeumyiectsa u
HEIOCTaTKH.

Yto Takoe mpoueccop coObITuil?

[Tporpammupyemas soruka. Ob1iee Ha3HAUEHUE U 00JIaCTH
WCIIOJIb30BaHMS.
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14.1.2. Tembl 0IPOCOB HA 3aHATHAX
MukpomnpoliieccopHasi TEXHUA
Knaccudukarus UC T1J1
. IIporpammupyemas JIOruka.

14.1.3. Tembl HHAUBUAYAJIBHBIX 321aHUH
O6nacTu UCIOIB30BAHUS MUKPOKOHTPOJLIEPOB
ApXUTEKTypa MUKPOKOHTpOJLIEpa
Knaccugukanus coBpeMeHHbIX MUKPOIPOIIECCOPOB 110
(GYHKIMOHAIBHOMY MIPU3HAKY.
Bunbl cTpyKTyp MUKpPONIPOLIECCOPHON CUCTEMBI.
Uepapxuueckas MIIC. Onpenenenue. Ctpykrypa. [Ipeumyiectsa u
HEI0CTaTKH.
UYro Takoe mporeccop coobIThii?
[Tporpammupyemas noruka. OOiiee Ha3HaAYCHHUE U 00JIaCTH

14.1.4. Tems1 npoekTos I'TTIO

DOTOMHAYLIMPOBAHHBIE U3MEHEHHUSI CBOMCTB MOJYIIPOBOIHUKOBBIX coeuHEeHU A2B6.

HccnenoBanre TEPMOMHIYIIMPOBAHHBIX SBJICHUN B KPUCTAIIIAX CHJUICHUTOB

OnTHUKO-3JIEKTPOHHBIE MPUOOPBI U YCTPOHCTBA HA OCHOBE B3aMMOJICHCTBUS CBETOBBIX BOJH B
doropedpakTUBHBIX KpUCTAILIIAX

['enepanus miIa3MEHHBIMM KaTOIaMH JIEKTPOHHBIX ITYYKOB U MX IPUMEHEHUE

YcranoBka A1 U3MEPEHUs AIeKTpoornTuaeckoro kodddumuenta B kpucramiax KTP u nunobara
JIUTHA

HccnenoBanue GOTOMHAYIIMPOBAHHBIX CBOMCTB KPUCTAIUIOB KJIacCa CUIUIEHUTOB

HccnenoBaHue CeKTpalIbHbIX XapaKTEPUCTUK TMHAMUKH Pa3BUTHUSA OTpakaTeIbHbIX (poTopedpak-
TUBHBIX PEIIETOK B KPUCTAJUIAX CHJICHUTOB B YCIIOBHUSX BHEIIHEH HEKOTEPEHTHOM MOJICBETKH U BIMSHUS
TeMIeparypsl

OnexTpodusznueckas 00padoTKa KOMIO3UITMOHHBIX MAaTEPUAIOB

Buzeo no 3anpocy

HccnenoBanue CHEKTPaNbHBIX XapaKTEPUCTUK JUHAMHUKH (DOTOMHIYIMPOBAHHOTO MOTJIOLICHHUS
CBETa B KpHUCTaJIaX CUJUIEHUTOB B YCJIOBHSIX BHEIIHEH HEKOI€pPEHTHOM IOJCBETKU U BIMSHUS TeMIlepa-
TypHI

14.1.5. Bonpocsl 1uddepeHIIUPOBAHHOTO 3a4eTa

[[Iura USB. Onpenenenne. Haznauenue.

Wnrtepdeiic 12C

CpencTBa U METOIBI OTIIAJKH ITPOrpaMMHBIX cpeacTs MIT

CHCTEMBI.

OCHOBHBIC HAINPaBICHHUS PA3BUTHI MUKPOIPOIIECCOPOB H

MHUKPOKOHTPOJLIEPOB.

Apxurektypa CISC.

WNuTterpupoBaHHble cpebl pa3paboTku (000I0UKH).

Ornpenenenne, Ha3HAYCHUE.

Buytpucxemusie smynsatopsl. Onpenenenue. O61acth

PUMEHEHHUSI.

. Apxurtextypa VLIW

14.1.6. MeToanueckue peKoOMeHAalu1

Ob6s3arenpHbIe ayMUTOpHBIE 3aHATHS 10 AuciuiInHaM [ TIO nmpoBoasTcst Kax /bl YeTBepr B e -
Helii 1ewb ['T10. Ha xadenpax coctaBnsercsa u yrBepxaaercsa rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
3aHMEM BPEMEHU U MECTa IIPOBEICHMS 3aHATUI. PyKOBOIUTEND MPOEKTA CTABUT KaKJJOMY YYaCTHUKY HMH-
JTUBHUIyaJIbHBIC 3a/1a4ll B COOTBETCTBUM C HAIpPABJICHHEM (CIECIHAIBHOCTHIO) O0ydeHHUss U mpoduiieMm
(cmermmanu3zanueii) crygenta. Kaxapiii stan I'TIO 3akaHuymBaercsi 3alIMTONH OTYETa C BBICTABICHHEM
OILICHKM 3a 3Tamn. MToroBble OTUETHI U OT3BIBBI PYKOBOAWTENS MPUKPEIUIAIOTCS K CTPAHUIE NMPOEKTa B
TE€UYEHNE HENEIH MOCIIE 3aIIUTHI.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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