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

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (npo¢uis) / ciennanuzanus: KBanToBast m onTuyeckasi 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 3

Cemectp: 6

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 6 cemecTtp Bcero Ennaunner
1 [IpakTrueckue 3aHATHA 102 102 4acoB
2 Bcero aymuTopHbIX 3aHATUN 102 102 4acoB
3 CamocTosTenpHas padboTa 114 114 4acoB
4 |Bcero (0e3 sx3amena) 216 216 4acoB
5 OO01mas Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

HuddepennmpoBanHblii 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 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 n3yuenus: qucuuiuiniel [latenToBanue HayyHo-TexHu4yeckux paspaborok (I'TIO-3) B pam-
Kax IPyIMIIOBOr0O MPOEKTHOTO OOYUEHUS SIBJICTCS MPAKTUYECKOE 3aKpEIeHUEe 3HaHUIM U HABBIKOB IIPOEKT -
HOM, HAYYHO-UCCIIEIOBATEIILCKOW U OPTaHU3AIMOHHON NIEATEIbHOCTH B paMKaxX Mpo¢eCCHOHATbHBIX 3a-
J1ay 110 HaIpaBJICHUIO OATOTOBKU 00Y4arOIIEerocs.

1.2. 3agaun IMCHMIIINHBI
—  H3yuuth criocoObl MPOSKTUPOBAHUS YCTPOUCTB IIEKTPOHUKU U
—  HAHOMJICKTPOHMKH I UX JATBHEHIIIETO MPUMEHEHHUS.

2. Mecto mucunniuebl B ctpykrype OIIOII

Huctunnuna  «Pa3paboTka  yCTpOWCTB — SJEKTpOHMKM U HaHOdeKTpoHuku  (['TIO-3)»
(b1.B.[IB.3.2) otHOCHTCH K 010Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTBYIOMMUMI JUCIUTUIMHAME, (OPMUPYIOIIMMHU HadaJlbHbIC 3HAHMUSA, BISIIOTCS: Mccnemno-
BaHUE U MOJEIMPOBAaHUE B ANMEKTpoHHKe U HaHodNekTpoHuke (I'TIO-2), Metponorus u TeXHUYECKUE U3-
mepenus, [Inanuposanune HUP B sanekrponuke u Hanoanekrponuke (I'TIO-1).

[Tocnenyromumu AUCHUIUITMHAMHU SBIsitoTCsA: KBaHTOBBIE mpUOOpPHI M yCTpoicTBa, [lareHTOBaHKE
Hay4YyHO-TeXHUYeCKux pazpadbortok (I'TIO-4).

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS AUCHUIIIMHBI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITETCHIINN:

— OIIK-4 TOTOBHOCTBIO NMPUMEHATH COBPEMEHHBIC CPEACTBA BBHITIOJHEHUS W PEIAKTHPOBAHUS
M300paKeHUN U YepPTEKEH U MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTUYECKON TOKYMEHTAIINH;

— TIK-7 roTOBHOCTBIO OCYIIECTBIISTH KOHTPOJIb COOTBETCTBHUS pa3padaThIBa€MbIX MPOEKTOB U
TEXHUYECKOM JOKYMEHTAIIMHM CTaHJAapTaM, TEXHUYECKUM YCJIOBHUSIM M JPYTMM HOPMATHBHBIM JIOKYMEH-
TaM;

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaOIUNACS TOJDKEH:

— 3HATh [IETU U 33]]a4d TPYIMIOBOTO MPOEKTHOTO 00YyYEHUS; OCHOBBI MTPOEKTHOM NeATEeIHbHOCTH;
WHIUBUyabHbIE 33/1a4u B paMkax [ TIO;

— yMmeTh paboTaTh B COCTaBE MPOEKTHOM TPYIIILI IPU peaTH3aIi IPOEKTOB; MPAKTUYECKH HC-
MOJIb30BaTh 3HAHMS U HABBIKU B paMKax MPOeCCHOHATBLHON e TEIILHOCTH;

—  BJajgeTh NpodheCCHOHATLHBIMI HAaBBIKAMH PEIICHUS WHIWBHUIYAIBHBIX 3a71a4 MPH BBITIOJIHE-
HUU MIPOEKTA.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0€MKOCTb JUCLUUILUINHBI cOCTaBIsAeT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

6 cemecTp

AynuTopHble 3aHATUSA (BCETO) 102 102
[IpakTrueckue 3aHATUA 102 102
CamocTosiTenbHas padboTa (Bcero) 114 114
BrinonHenne HHAUBUAYAIbHbBIX 3a/1aHUN 92 92
[ToaroroBka Kk MpakTHUYECKUM 3aHATUAM, CEMUHAPAM 8 8
[ToaroroBka u HanycaHue OTYETA MO MTPAKTUKE 14 14
Bcero (0e3 ax3ameHa) 216 216
OO6mmas Tpy10eMKOCTb, 4 216 216
3auetHbie EquHuib 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 3 5
: o S O = =
e ) 8 = O =
< < s p e 2 o
Ha3Banus pasnenoB MUCIUILTAHBL © e o O g 5
i : =
g 2 S o 2 S
£ 3 28 g
6 cemecTp
1 Onpenenenue nenen u 3agad dTana NpoeKTa 5 0 5 OIIK-4, TTIK-7
2 Pa3paboTka (akTyanu3anus) TEXHHIECKOro 3a/1a- 10 0 10 OIIK-4, I1K-7
HUS dTara MmpoeKTa
3 [TocTaHOBKA MHIMBUIYAIBHBIX 337]a4 B paMKax 5 0 5 OIIK-4, TIK-7
BBITIOJIHEHHUS dTarla MpoeKTa
4 BpInoJHEHNE MHAUBUIYAJIbHBIX 33]]a4 B paMKax 64 100 164 OIIK-4, ITIK-7
JTamna npoeKTa
5 CocraBnenne oTdeTa 10 14 24 OIIK-4, TTIK-7
6 3amuTa oTYeTa O BBHIIOJTHEHHUH 3TAara 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. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
He npenycmorpeno PVYII.

5.3. Paznenbl AUCHHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U o0ecneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHUNIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (MIPEAbIAYIIUMU) U
obecrneunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHON MUCIMIUIMHBL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHME TUCIUTLIMH M3y4eHHE 00eCIIeUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIHHBI

1 HccnengoBanue u MOACIIMPOBAHNUC 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 KBanTOBBIE TPUOOPHI U YCTPOHCTBA + + + +

2 IlareHTOBaHME HAYYHO-TEXHUYECKUX

paspaborok (I'TIO-4) - - - -
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN
§ Bunnl 3anstui
=f .
5 z o
& m' s DopMBI KOHTPOJISE
= = =
5 o, s
~ = O
OIIK-4 + + OTYeT Mo UHAUBUIYATBHOMY 3aJIaHUIO,
Otuer no I'TIO, Onpoc Ha 3aHATHSX,
Tect
[IK-7 + + OTyYeT N0 UHAUBUIYAIbHOMY 33JJaHUIO,
Oruer no I'TIO, Onpoc Ha 3aHATHSX,
Tect
6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.
7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HanmeHnoBanue npakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmuiie §.1.
Tabmuna 8.1 — HammeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

3 =
3 s 5
Z = 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) - =5
: 2 <
> o =
a e g
= S
6 cemecTp
1 Onpenenenue 1eneit u | M3ydeHne TeXHUYECKOTO 3aaHuUs, TATCHTHBIN MMOUCK, 5 OIIK-4,
3aja4 dTarna npoeKTa HU3y4YCHHE JIUTEPATYPHI [1K-7
Hroro 5
2 Pa3zpaboTka PazpaboTka pa3nuuHBIX BUIOBJIEKTPUUECKUX CXEM, B 10 | OIIK-4,
(axTyanusarusi) TOM YHCJI€ CTIOMOIIBIO TPOTrPAMMHBIX CPEJICTB [K-7
TEXHUYECKOrO 3aaHus |y 10
JTana npoexTa
3 [locTaHoBKa Pa3paboTka cxeMbl SKCIIEpUMEHTa,IPOBEACHHUE UCIIBI- 5 OIIK-4,
WHIMBHUIYaJIbHBIX 33]1a4 B | TAHUU TTopa3pabOTaHHOU cxeme TIK-7
paMKax BBITOJHEHUS Hroro 5
JTana npoexTa
4 BrinosniHeHUE CocraBieHue JOKyMEHTAI[M BCOOTBETCTBUH C JIEH- 64 | OIIK-4,
WHIMBHIyaJIbHBIX 33714 B | CTBYIOIIMMUCTaHAapTaMU, TOATOTOBKA OTUETa [K-7
MKax JTara mpoeKT
pamKax 3Tamna npoexTa Wroro 64
5 CocraBnenue oTueTa CocraBienue otueTa 10  |OIIK-4,
K-
Hroro 10 7
6 3amuTa oTyeTa 0 3ammTa oT4eTa O BBIMIOJIHEHUH dTara MpoeKTa 8 OIIK-4,
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BBITIOJTHEHUH dTara Hroro 8 [1K-7
npoekTa/ 3amuTa oT4eTa

O BBITIOJTHEHUH MPOEKTa

(T'T1IO-3)

Hroro 3a cemectp 102

9. CamocrosiTesibHasi padora
Bunbl camocTosTeNnbHOM paboThI, TPYAOEMKOCTh U OpMHpyEeMbIe KOMITETEHITUH TIPEICTABICHbI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

3 @]
2 7 g
3 = =
) O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIA
paboThI B s 2
=S 22
a e g
~ S}
6 cemecTp
4 BplnoHEeHNE [ToaroroBka k mpakTuue- 8 |OIIK-4, | Omnpoc Ha 3aHsTUAX, OT-
WHJWBUIyaJIbHBIX 33]1a4 B | CKUM 3aHSTHUSIM, CEMUHA- [K-7 YeT MO0 UHIUBUIYAIbHOMY
paMKax sTamna npoeKTa pam 3ananuio, Tect
BrinosnneHne nHAMBUY- 92
aJbHBIX 3aJTaHUI
Hroro 100
5 CocrtaBnenne oTdeTa IloaroroBka u HamMcaHue 14 |OIIK-4, |Ortuer no I'TIO, TecT
OT4YEeTa 10 IMPAKTUKE IIK-7
Hroro 14
Hroro 3a cemectp 114
Hroro 114
10. KypcoBoii npoekr / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcumabHBIT MaxkcumabHBIT
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
6 cemecTp
Ormpoc Ha 3aHATUAX 5 5 5 15
Otuer no I'TIO 10 10 10 30
OTyer no MHIUBUAYATb- 5 5 10 20
HOMY 3aJJaHUIO0
Tect 10 10 15 35
Wroro makcumym 3a nepu- 30 30 40 100
on
Hapacraromum ntorom 30 60 100 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

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

Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT

SR

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

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

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

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. KomnbroTepHoe MOAETUPOBAaHUE U MPOEKTHpoBaHUe: YuyeOHoe nocobue / Canukaes 1O. P. —
2012. 94 c. [DnextponHblii pecypc] - Pexxum moctyma: https://edu.tusur.ru/training/publications/2548,
Jata oOparreHus: 03.02.2017. [DnmeKkTpOoHHBIHI pecypc] - Pexum JOCTYyTIA:
https://edu.tusur.ru/training/publications/2548 (mata obpamenus: 04.07.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa

1.  OCHOBBI TPOCKTUPOBAHUS AIEKTPOHHBIX CpeAcTB: YueOHoe mocobue / Koszmos B. I'., UepHsi-
meB A. A., Koopun 0. II. — 2012. 149 c. [OnextpoHHslii pecypc] - Pexum pgocrtyna:
https://edu.tusur.ru/training/publications/2783, mara oOpamenus: 03.02.2017. [DnekTpoHHBIA pecypc] -
Pexxum noctyna: https://edu.tusur.ru/training/publications/2783 (mara o6pamenus: 04.07.2018).

2.  MuxkponporeccopHbie YCTPOWCTBa U cHUCcTeMBbl: Y4yeOHoe nmocobue / Pycanos B. B., IlleBenen
M. IO. - 2012. 184 c. [OnexTpoHHBIH pecypc] - Pexum JOCTyIa:
https://edu.tusur.ru/training/publications/867, nara oopamenus: 03.02.2017. [DnexTpoHHsIid pecypc] - Pe-
UM noctyna: https://edu.tusur.ru/training/publications/867 (nata obpamenus: 04.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS

1. IIpoBeneHHE MATEHTHBIX MCCIENOBAaHUN: MeToauYeCKHe yKa3aHus JUIs IPOBEICHUS MPAKTH-
YeCKUX M caMocTosTeNnbHbIX paboT / M3otkuna H. 1O. - 2012. 14 c. [Dnekrponnslii pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/1404 (nata o6pamenus: 04.07.2018).

2.  MukponporueccopHble yCTpOHCTBA U CHCTEMbI: PyKOBOACTBO K BBIIOJIHEHHUIO JIAOOPATOPHBIX
pab6ot / Pycanos B. B., llleseneB M. FO. — 2012. 23 c¢. Ucnonb3yercst 11t IpOBEASHUS MPAKTHUECKUX 3a-
HATHHA. [DneKkTpoHHbII pecypce] - Pexxum goctyna: https://edu.tusur.ru/training/publications/865, nata 06-
parieHus: 03.02.2017. [DnmeKkTpoHHBIIH pecypc] - Pexxum JIOCTYyTIA:

CornacosaHa Ha noprane Ne 23892 7




https://edu.tusur.ru/training/publications/865 (mnara obpamenus: 04.07.2018).

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

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

1. 1. bubGnuorpaduueckas O0a3za MAHHBIX HAYYHBIX MYONMKAMA POCCUNUCKHX YYEHBIX —
https://elibrary.ru;

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

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaJibHO-TEXHUYECKOE H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuyebHast 1aboparopust

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TOMEIEHHE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX Pa0OT), TOMEIIEHHUE TSI IPOBEICHHSI TPYIITOBBIX U MHIUBUIYAIbHBIX KOHCY/IbTAIHNA

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

Onucanune UMeroIerocs 000py10BaHUs:

- JlaboparopHsbie cTeH bl (6 MIT.);

- 3mepuTtenbHble TpUOOPHL;

- Jlocka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemienue 1t XxpaHeHUs y4eOHOro 000pyI0BaHHUS;

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, 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.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:
- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH 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
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBBIC 3aJaHUA
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETCHIIMH MTPOBOIMUTCS 3allMTa OTYETOB MEPE ATTECTAMOHHO-IKCIIEPTHOW KOMUCCHUEH.

O0mnactu UCMOIB30BAHUS MUKPOKOHTPOJUIEPOB

ApXHUTEKTypa MUKPOKOHTPOJIIEPA

Knaccudukanus coBpeMeHHBIX MUKPOITPOLECCOPOB 1O
(YHKIIMOHAIBHOMY MPU3HAKY.

Bupael cTpykTyp MUKPOIIPOLIECCOPHON CUCTEMBI.

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

Yto Takoe mpoueccop coObITuil?

[Tporpammupyemas soruka. Ob1iee Ha3HAUEHUE U 00JIaCTH
WCIIOJIb30BaHMS.

14.1.2. Tembl OIPOCOB HA 3AHATHSAX
MukpornpoueccopHas TeXHUa
Knaccudukarms UC T1JT
. [Iporpammupyemast JIoTuKa.

14.1.3. Tembl MHAMBUIYAJIbHBIX 3aaHUI
OO6nacTH UCIONIL30BaHUSI MUKPOKOHTPOILIIEPOB
ApXHUTEKTypa MUKPOKOHTpOJLIEpa
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Knaccugukanus coBpeMeHHBIX MUKPOIPOIIECCOPOB 110
(GYHKIMOHATBHOMY MPU3HAKY.

Bunbl cTpyKTyp MUKpONIPOLIECCOPHON CUCTEMBI.

Uepapxuueckas MIIC. Onpenenenne. Ctpykrypa. [Ipenmymiecta u
HE0CTaTKH.

Yrto Takoe mporeccop coObITHiA?

[Tporpammupyemas ioruka. OOriee Ha3HAYCHHUE U 00TaCTH

14.1.4. Tems1 npoextos I'TIO

DOTOUHYIUPOBAHHbBIE U3MEHEHHSI CBOMCTB MOJIYIIPOBOIHUKOBBIX coeAMHEHUN A2B6.

HccnenoBanre TepMOMHIYLIMPOBAHHBIX SBJICHUN B KPUCTAIITIAX CUJUIEHUTOB

OnTHKO-3JIEKTPOHHBIE MPUOOPHI U YCTPOMCTBA HAa OCHOBE B3aMMOJECHCTBHSI CBETOBBIX BOJIH B
doTopeppakTUBHBIX KPUCTAILIAX

[enepanus mIa3MEHHBIMH KaTOIaMH JIEKTPOHHBIX ITYYKOB U MX TIPUMEHEHUE

VYcraHoBka A1 U3MEPEHUs AJeKTpoonTuieckoro ko duuuenta B kpucramiax KTP u wunobara
JUTHS

HccnenoBanue GOTOMHAYLIMPOBAHHBIX CBOMCTB KPUCTAIUIOB KJIacca CUIIEHUTOB

HccnenoBanne CeKTpalbHbIX XapaKTEPUCTUK TUHAMUKHU Pa3BUTHS OTpakaTelbHBIX (oTopedpak-
TUBHBIX PEILIETOK B KPUCTAJUIAX CUJICHUTOB B YCIIOBHUSIX BHEIIHEH HEKOTEPEHTHOM MOJICBETKH U BIMSHUS
TEeMIIepaTypbl

Onexrpodusznyeckas 06padboTka KOMIO3ULIMOHHBIX MaTEpUAIOB

Buzeo no 3anpocy

HccnenoBanue CHEKTPaIbHBIX XAPAKTEPUCTUK JAUHAMHUKU (DOTOMHIYLMPOBAHHOTO MOIJIOLICHHUS
CBETa B KPHUCTAJUIaX CUJUICHUTOB B YCJIOBUSIX BHEIIHEH HEKOI'€PEHTHOM MOACBETKHU U BIMSHUS TeMIepa-
TypBI

14.1.5. Bonpocs! auddepeHuMpoBaHHOIO 3a4eTa

[[lvna USB. Onpenenennie. Haznauenue.

Wurtepdeiic 12C

CpencTBa u METObI OTJIAJIKHM IPOrpaMMHBIX cpeacTB MII

CUCTEMBI.

OCHOBHBIE HalNpaBJIeHUs Pa3BUTH MUKPOIIPOLIECCOPOB U

MUKPOKOHTPOJIJIEPOB.

Apxurektypa CISC.

WuTterpupoBaHHbie cpeabl pa3paboTku (000I0UKH).

Onpenenenue, Ha3HaYEHUE.

Buyrpucxemusie smynsTopsl. Onpenenenue. O0nactb

IPUMEHEHHUS.

. Apxurtextypa VLIW

14.1.6. MeTonnyeckune peKoMeHAalNU

OO6s13aTenbHbIe ayauTOpHBIE 3aHATUS o AucuuimuHaM ['TIO npoBoasTCs KaXKIblid YeTBEPT B €U -
ueiil nenpb ['TIO. Ha xadenpax cocraBisieTcst u yTBepkaeTcsa rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
3aHHEM BPEMEHH U MeCTa MPOBEACHUS 3aHSITHHA.

PykoBoauTe s MPOEKTA CTABUT KAXKIOMY YYACTHUKY WHAMBHUIYAIBHBIC 3a/1a9d B COOTBETCTBHUH C
HaIpaBJICHUEM (CIIEIMATBHOCTHIO) 00ydeHHUs U TpoduiieM (Crenrann3aueii) CTyIeHTa.

Kaxnprii sran I'TIO 3akaHunBaeTcs 3allUTON OTYETA C BEICTABIIEHUEM OLIEHKH 3a dTam. MITOoroBble
OTYETHI U OT3BIBBI PYKOBOJUTENSI MPUKPEIUISIOTCS K CTPAHUIIE IPOEKTa B TEUCHUE HEJIENN MOCIIE 3aIUTHI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

KaTeFOpI/II/I Buasl 1onogIHUTENBHBIX OIEHOYHBIX cDOpMI:I KOHTPOJISI U OICHKU
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oOyJarommmxcs

MaTepuaoB

pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

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

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

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

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSHUS
00ydaronierocst Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCcTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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