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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
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 ropma, mpOTOKOI
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6opos (II1) A. U. AkceHOB
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CornacosaHa Ha noprane Ne 37456 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto nzydenus nucuuiuinnsl "llnanupoanue HUP B anekrponuke un Hanoanektponuke (I'T1IO-
1)" B pamKax IpynIoBOr0 NPOEKTHOTO OOY4EHHUs SIBIISICTCS MPAKTUYECKOE 3aKpeIUIeHNe 3HaHUM U HaBbI-
KOB IIPOEKTHOM, HAyYHO-HCCIIE0BATEIbCKON U OpraHU3alMOHHOMN JEeSITebHOCTH B pamKax Hpodeccuo-
HAJIBHBIX 33/1a4 110 HAMpPaBJICHHUIO MOJrOTOBKU 00Yy4YaroIIerocs.

1.2. 3agaun IMCHMIIINHBI

—  UW3y4YeHHE U oTpaboTKa MPUEMOB HACTPONKHU U COOPKHU IKCIIEPUMEHTATBHBIX CTCHJIOB, YMCHHE
TIOJIB30BAThCSI U3MEPHUTEIILHBIMU TIPHOOPAMH 1T KOHTPOJISE pabOTOCIIOCOOHOCTH 3JEMEHTOB U COoOpaH-
HBIX CTEHJIOB B IIEJIOM;

— B mporecce paboThl ¢ COBPEMEHHBIMU ONTHYECKUMU YCTAaHOBKAMM CTYACHT JOJIKEH O3Ha-
KOMUTBHCSI C OCHOBHBIMH 3aKOHAMU U SIBICHUSAMHU, GU3NYECKUMU XapaKTEPUCTUKAMU W MPUHLUIIAMU pa-
00TBI IPUOOPOB, TPAMOTHO U KPUTHUYECKH TOJI00PATH TEOPETUUCCKYIO MOJCTh K HAOIF0JAEeMbBIM SIBJICHU -
M

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Huctumnuna «Ilnanupoanue HUP B anexrponuke u Hanosnekrponuke (I'TIO-1)» (b1.B.[1B.2.2)
OTHOCHUTCS K 010Ky | (BapuaTuBHas 4acTh).

[TpenmecTByOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HauyallbHbIe 3HAHUS, ABJIOTCA: KBanTto-
Bas MEeXaHUKa, [[pakTHKyM 110 KBaHTOBOM W HEJIMHEWHON ONTHKE.

[Tocnenyromumu JUCHMIIIMHAMU SABJSIIOTCS: VccienoBanne 1 MOIENMpPOBaHUE B DJIEKTPOHUKE U
Hanoasiektponuke (I'TIO-2), IlarentoBanme HaydHO-TexHHYecKux paspadborokx (I'TIO-4), Paszpabotka
YCTPOUCTB 3JEKTPOHUKU U HaHO3IeKTpoHuku (I'TIO-3).

3. TpeGoBanus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-2 rotoBHOCTBIO K MaTeMaTHUYE€CKOMY MOJEIUPOBAHUIO IPOLECCOB U OOBEKTOB (POTOHUKHU
U ONTOMH(GOPMATUKH, UX UCCIIEOBAHUIO Ha 0a3e CTaHAapTHBIX MaKETOB aBTOMAaTH3UPOBAHHOTO MPOEKTH-
POBaHUs U CAaMOCTOSATENILHO Pa3pabOTaHHBIX MPOTPAMMHBIX MPOAYKTOB;

— IIK-3 cnocoGHOCThIO K MPOBEACHUIO U3MEPEHUN M UCCIIEOBAHUS PA3IUYHBIX OOBEKTOB IO
3a/1aHHOM METOJMKE;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICS TOJKEH:

—  3HATh LEJH U 3aJ1a4d TPYIIIOBOrO MPOEKTHOTO 00YUYEHUS; OCHOBBI TPOEKTHOM JAEATENbHOCTH;
WHJUBUIyalIbHbIE 33124k B pamkax [TIO;

— yMeThb paboTaTh B COCTAaBE MPOEKTHOM IPYIIIbI O PeaTn3ali MIPOEKTOB; MPAKTUUYECKU UC-
MOJIb30BaTh 3HAHUS M HABBIKH B paMKax NMpodecCuoHanbHOM e TebHOCTH;

—  BJaJeTh IPO(PECCHOHAIBHBIMU HaBbIKAMH PEILEHUS MHIAMBHYaIbHbBIX 3ajjay IPH BBIMOJIHE-
HUU NPOEKTA.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECcTaBIeHa B TaOIu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

4 cemecTp

AynuTopHble 3aHATUSA (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
CamocTosiTenbHas padboTa (Bcero) 114 114
BrinosnHeHrEe MHAWBUAYABHBIX 3aJaHUN 92 92
[ToaroroBka kK MpakTUUYECKUM 3aHATUAM, CEMUHAPAM 8 8
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[ToaroroBka 1 HaMMCaHKWE OTYETA MO MPAKTUKE 14 14
Bcero (0e3 ax3aMeHa) 216 216
OO01mast Tpy1I0eMKOCTb, 4 216 216
3auetHbie EquHutib 6.0 6.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

" = | 8% i
: o o ==
= te) g = O =
3 & S 2 O
HazBanus pa3nenoB IUCLHUIUIMHBI © e o D & =
< =
2 Z S 9 2 2
a © Ao s
4 cemectp
1 OnpeneneHue 1enei U 3a/1a4 3Tarna npoeKTa 5 0 5 [TK-2, TIK-3
2 Pa3paboTka (akTyanu3aius) TeXHUYECKOro 3a/1a- 10 0 10 [1K-2, TIK-3
HUS dTana MpoeKTa
3 [locTaHOBKAa MHIMBHUYaJIbHBIX 337a4 B paMKax 5 0 5 [1K-2, TIK-3
BBITIOJTHEHMS 3Tama MpoeKTa
4 BpinosiHeHUE UHIMBUYyaJIbHBIX 3a/1ad B paMKax 74 100 174  |1IK-2, T1K-3
JTana NpoeKTa
5 CocraBieHue oTuera 0 14 14 IIK-2, IIK-3
6 3amuTa oTYETA O BBHIOJIHEHUH 3TAla IPOEKTa 8 0 8 [1K-2, TIK-3
Hroro 3a cemectp 102 114 216
Hroro 102 114 216
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
He npenycmorpeno PVYII.

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IuMH)
U oOecneynBaeMbIMU (NOCJAeAYIOIIUMHU) JUCHUNIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecrneunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB JaHHON MUCIMIUIAHGL, I KOTOPBIX HEOOXO0IUMO
HauMeHOBaHME TUCIUTLIMH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIHHBI

1 KBauroBas MexaHnuka + + + + +

2 ITpakTUKyM 1O KBAaHTOBOM M HEJTMHEH-

. + + + + +
HOMH OIITHUKE

[Tocnenyromuye TUCITUTITUHBI

1 UccnenoBanue U MOJIETUPOBAHUE B
3JIEKTPOHUKE U HAHOAJIEKTPOHUKE + + + +
(I'T1IO-2)
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2 [TateHTOBaHHE HAYYHO-TEXHUIECKUX
paspabotok (I'TIO-4)

3 Pa3paboTka yCTPOMCTB JIEKTPOHUKH

+ + + + + +
u HaHoaekTpoHuku (I'TI0-3)

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMHUPyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

TUH
§ Bunnl 3anstuit
= X
(T T te)
= = s d
& ' . OPMBI KOHTPOJIS
E &2 <
S 2 O
M =
T1K-2 + + OTYeT Mo UHAUBUIYATBHOMY 3aJIaHUIO,
3ammra otuera, Otuet no I'TIO, Ompoc
Ha 3aHATHSIX, TecT
[1K-3 + + OTt4eTr o UHAUBUAYAIBHOMY 3a/1aHUIO,
3amuta otdeta, Otuer o I'TIO, Onpoc
Ha 3aHITUIX, TecT
6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HanMenoBaH#e MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEICHO B Tabmmile 8. 1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

L Y =
I -
2 =
Z = 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - =5
o S E
= o =
a o 2
= o
4 cemectp
1 Onpenenenue neneit u | M3ydeHne TeXHUYECKOTO 3aaHuUsl, TATCHTHBIN MTOUCK, 5 IIK-2, TIK-
3aJ1a4 dTarna MpoeKTa U3Yy4EHUE JINTEPATyphI 3
Hroro 5
2 Pa3zpaboTka [InanupoBaHue 3KBUBAJIIEHTHBIX CXEM IIOCTPOEHUS 10 IIK-2, TIK-
(axTyanusarusi) aQHAJIOTOBBIX M LIU(POBBIX MPUOOPOB 3
TEXHUYECKOrO 3aaHus |y 10
JTamna npoeKkTa
3 [locTaHoBKa [InanupoBaHue TUIOB MPUMEHSIEMBIX IPUEMHUKOB U 5 [K-2, TIK-
VHIMBUYaJIbHBIX 33]1a4 B | ICTOYHUKOB ONITHYECKOTO U3ITyYEHUS 1107 KOHKPET- 3
paMKax BBIIIOJIHEHUS Hyto HUP. [InanupoBanye TEXHUYECKUX PEIICHUM HA
JTana MnpoeKTa OCHOBE IPUEMHHUKOB U HCTOYHUKOB ONTHYECKOTO U3-
nydenus. [lmaHnpoBaHue HaNpPaBICHUN IPOEKTUPOBa-
HUS DIIEKTPUUECKUX CXEM C ONITHYECKUMU JIEMEHTA-
MU yripaBieHus. [InanupoBanue cTpareruu KOMIbo-
TEPHOTO COIPOBOXKIEHUSI U3MEPUTEIBbHBIX IPUOOPOB.
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[InanupoBaHue SKCIEPUMEHTOB C MPUMEHEHUEM aHa-
JIOTOBBIX U MU(DPOBBIX U3MEPUTEIBHBIX TPUOOPOB.
Htoro 5
4 BrinosHeHune CocTaBiieHHE TOKYMEHTAllUU B COOTBETCTBUU C JEH- 74 TIK-2, IIK-
WHJVBU1yaJIbHBIX 33]1a4 B | CTBYIOIIMMU CTaHAapTaMHU, MOATOTOBKA OTYETA 3
paMKax sTamna mpoeKTa Vroro 74
6 3amura oTueTa o 3ammTa oT4eTa O BBIIIOJIHEHUH dTara MpoeKTa 8 T1K-2, TIK-
BBITIOJTHEHHH dTara Hroro 8 3
MIPOEKTA
Hroro 3a cemectp 102

9. CamocrosiTesibHAs1 padoTa

Bunasl camocTosiTenbHOI paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 z £
3 = =
) O =
Bunnr camocTosTeILHON & > 0
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
= S}
4 cemecTp
4 BplnoHEeHNE [ToaroroBka k mpakTuue- 8 |1IK-2, Onpoc Ha 3aHaTusax, Ot-
WHJWBUIyaJIbHBIX 33]1a4 B | CKUM 3aHSTHUSIM, CEMUHA- [1K-3 YeT MO0 UHIUBUIYAIbHOMY
pamKax sTamna npoexTa pam 3aganuto, Tect
BrinonHeHne HHAMBUY- 92
aJIbHBIX 3aJTaHUI
Hroro 100
5 CocrtaBnenne oTdeTa IloaroroBka u HanMcaHue 14 |IIK-2, Oruer no I'TIO, TecT
oT4eTa I10 MPAKTUKE [1K-3
Hroro 14
Hroro 3a cemectp 114
Hroro 114
10. KypcoBoii npoekr / kypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

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

DneMeHTHl yueOHOH
JEATeTbHOCTH

. . MakcumanbHbIN
MaxkcuMaltbHbIN MaxkcuMalibHbII
6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
mexnay 2KT u Ha ceMecTp

Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI| CeMecTpa

4 cemectp
3amuTa oT4eTa 30 30
Ormpoc Ha 3aHATUAX 5 5 5 15
Otuer no I'TIO 5 5 10 20
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OTyer No MHIUBUAYATb- 5 5 10 20

HOMY 33/1aHHIO

Tect 5 5 5 15

Hroro makcumym 3a nepu- 20 20 60 100
on

Hapacraromum utorom 20 40 100 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0aioB B OLIEHKU 32 KOHTPOJIHHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cymMMBbI 6astoB Ha aaty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6AIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaOIuUIle
11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY

HroroBas cymma 6aiios,
Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85-89 B (o4ens xoporiio)
4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOoAUYecKOe U MHGOPMAIMOHHOE 00ecnieYeHue TUCIUIIINHBI

12.1. OcHoBHas JuTepaTrypa

1. KBaHTOBBIE M ONTORJIEKTPOHHBIE MPHUOOPHI : yueOHoe nmocodue / M. C. KBacHuna ; MunHu-
crepctBo oOpazoBanus Poccuiickoit ®enepanuu, ToMckuii rocyIapCTBEHHBIM YHUBEPCUTET CUCTEM
YIpaBJICHUS U paarodeKkTpoHnku, Kadenpa anextpoHHbIX nmpudopos. - Tomck : TMIIJIO, 2002. - 73 c.
(mammuue B 6nbmmoreke TYCYP - 47 5k3.)

2. KBaHTOBBIE M ONTORIIEKTPOHHBIE MPUOOPHI M YCTPOICTBA : yueOHO-MeToauuecKoe nocoodue /
C. M. llangapos [u ap.] ; PenepanbHOE areHTCTBO MO 00pa3oBaHKI0, TOMCKMI roCyqapCTBEHHBIN YHU -
BEPCHUTET CHUCTEM YIIpaBJICHUS U paanodiekTpoHuku, Kadenpa snexkrponHsix mpubdopos. - Tomck : TV -
CVYP,2007. - 34 ¢ (manmuue B oudbmoteke TYCYP - 80 7k3.)

12.2. lonotHUTEIbLHAS JTATEPATYpPa
1. Cratuctudeckue MoOAETH IUIsi MH(G)OPMAIIMOHHBIX CHUCTEM, KBAaHTOBBIX M ONTO3JICKTPOHHBIX
npubopoB: Yuebnoe nocodbue / Kpacuuna M. C. - 2012. 95 c. [OnekrponHbIit pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/2181 (nara obpamenus: 06.07.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. CrarucTuyeckue MOJAETU KBAaHTOBBIX, ONTORJIEKTPOHHBIX U AaKYCTOONTHYECKUX MPHUOOPOB:
Meroauueckue ykasaHusa K npaktuueckuMm 3aHatusaMm / Kesacuuna M. C., OpnuxoB JI. H. - 2012. 34 c.
[OnexkTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/2183 (mara oOpareHus:
06.07.2018).

2. IlnanupoBanme W oOpraHu3anus pa3paOOTKM HWHHOBAIMOHHOW mnpoaykuuu (I'pymmoBoe
npoekTHoe o0yuenue — ['TIO 1 - 4): MeTtonuueckue ykazaHus K IPOBEJCHUIO KYPCOBBIX paOOT M OpraHu -
3amuu caMocTosTenbHON padboTel / Mamaxosckas E. K. - 2017. 12 ¢. [Dnextponssiii pecypce] - Pexxum mo-
ctyna: https://edu.tusur.ru/publications/6680 (nata obpamenus: 06.07.2018).

3. Maremarnueckoe MoeIUpOBaHKe: MeToanuecKue yKa3aHusl 10 BBIITOJIHEHUIO CAMOCTOSITENb-
HO pabotel / Mamotun H. JI. - 2017. 28 c. [DnexktpoHHBId pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/6700 (nara oopamenus: 06.07.2018).

4. VYyeOHo-uccnenoBaresbckas padoTa CTyIeHTOB: MeToauueckue yKa3aHus K MPaKTUYeCKUM
3aHATUSAM U OpPraHu3aluu camocToaTenbHON padoTsl / lumannna M. A., Manaxosckas E. K. - 2017. 22
c. [Dnektponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6673 (nata oGpaieHus:
06.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJisl U1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3ydeHHH TUCIUTUIMHBI PEKOMEHIYETCS! HCIOJIb30BaTh 0a3bl JAHHBIX, HH(POPMAIIMOHHO-
CIIPaBOYHBIE U TIOMCKOBBIE  CHUCTEMBI, K kotoppiMm y TYCYPa  ecth JTOCTYT
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMmMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00eCceYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebOHas maboparopus

yueOHasi ayJuTOPUs ISl TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, y4eOHas ayAuTOpHs Ul IPOBE-
JIEHUS 3aHATHI MPAKTUYECKOT0O THUIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
IIOMELIEHHE JUIsl POBEIEHUS TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaluu

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, a. 74, 108 aym.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Jlocka MarHuTHO-MapKepHasi;

- Komnstorep (2 mit.);

- [Ipuntep HP Laser jet M1132;

- YcranoBka BakyyMHoro HanbsuieHus Y BH-2M;

- Teuenuckarens [1TU-7;
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- Bakyymnslii yHuBepcanbubiii noct BYII-4 (2 wr.);
- YcraHoBKa BakyyMHOTO HamnblieHust Y PM 387;

- Ocuumnorpag C8-13;

- Ocmmorpag C1-65A;

- Ucrounuk nmuranus b5-46;

- [IpuGop komOuHMpOBaHHKIH T poBoi 1114313;

- Bakyymmerp BCb-1;

- Muxkpockomnsi: MbC-10, MUM-7;

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows

— OpenOftice

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne I CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

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

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

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHON CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEIEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
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naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
s onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHUsA

st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 3a JUCIMILTUHON
KOMITETEHITUH MMPOBOMTCS 3aIIATa OTYCTOB TIEPE]] ATTECTAIMOHHO-3KCIIEPTHONH KOMUCCHECH.

Ornucanue 6e30MacHBIX METOJIOB MPOBENCHUS PA0OT MPUMEHHUTEIHHO K JOMAITHEMY 3aJaHHI0

O06ocHoBaHuUE BbIOOpa MPUOOPOB JIs1 IPOBEICHUS U3MEPEHHI

PazpaboTka cxeMbl yrpaBIeHUs ONTUYECKUM H3ITYyICHHEM

OGocHoBaHuEe BbIOOpa MPUOOPOB ¢ HEOOXOAMMBIMH XaPAKTEPUCTHKAMU

TBepAoOTeNbHBIE HCTOYHUKHU ONTUYECKOTO H3ITYICHHUS

N3mepurensHoe o0opynoBanue HOTOHUKH

OO6opynoBaH¥e U UHCTPYMEHTHI 111 MOHTaa U MOJUPOBKH ONTHYECKUX MaTePUAIOB

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Onucanue 0e30MacHbIX METOAOB NPOBEACHHS PA0OT MPUMEHUTENIBHO K JOMAIIHEMY 3aaHUIO.
ObocHoBaHMe BEIOOpA TIPUOOPOB /TS TPOBEACHUS H3MEPEHHIA
Pa3paboTka cxeMbl yIpaBiIeHUs! ONTHYECKUM H3ITy4eHUEM
O6ocHOBaHME BBIOOpA PpUOOpa C HEOOXOMUMBIMH XapaKTEPUCTHKAMH
O6ocHOBaHMEe MPUEMHUKA U UCTOUHUKA U3ITyUSHHS JUI JOMAIITHETO 3aaHus

14.1.3. Tembl HHAMBUIYAJIbHBIX 3aaHUI
[InanupoBaHue 3KCIEPUMEHTAIBHBIX UCCIIEIOBAHUI MO TEME JIOMAIIHETO 3aJaHusl
[InaHrpoBaHUE OIIEHKW MOTPELIIHOCTEN SKCIIEPUMEHTOB
[1nanupoBaHre MAaTEMAaTUYECKOTO COMTPOBOKACHUS IKCIEPUMEHTOB
[TnanupoBanue ypOBHSI KOMITBIOTEPHOU IpaUKH MPOBEACHHBIX UCCIICIOBAHUIN
[TnanupoBaHue M aHAIN3 SKCIIEPUMEHTAIBHOMN 0a3bl
[TnanupoBaHre MEPONPHUATHI IO TEXHUKE OE30TTaCHOCTH
[TnanupoBaHue MEpONIPHUATHI IO COBITY TOBapa Ha PhIHKE

14.1.4. Temsb1 npoekTos I'TTIO

@DOoTOMHYIMPOBAaHHBIE U3MEHEHHSI CBOMCTB MOIYIPOBOJHUKOBBIX coeqMHEHU A2B6.

HccnenoBannue TEpMOMHAYLIMPOBAHHBIX SIBICHUN B KpUCTAJIJIaX CUIJIEHUTOB

OnTHKO-37IEKTPOHHBIE MPUOOPHI M YCTPOHCTBA Ha OCHOBE B3aMMOJICHCTBHS CBETOBBIX BOJH B
doTopedpakTUBHBIX KpUCTAILIAX

['enepanus mia3MeHHBIMH KaTOIaMH JIEKTPOHHBIX ITyYKOB U MX IPUMEHEHUE

YcranoBka i1l U3MEPEHUs AJIEKTpoonTHaeckoro kodddumenta B kpucramiax KTP u Huobara
JIUTHA

HccnenoBanne GOTOMHAYIIMPOBAHHBIX CBOMCTB KPUCTAIUIOB KJIacCa CHIUICHUTOB

HccnenoBaHue CeKTpalIbHBIX XapaKTEPUCTHK TUHAMUKH Pa3BUTHS OTpakaTeIbHbIX (poTopedpak-
TUBHBIX PEIIETOK B KPUCTAJUIAX CHJUICHUTOB B YCIIOBHUSX BHEIIHEH HEKOTEPEHTHOM IMOJCBETKH U BIIMSIHUS
TeMIeparypsbl

OnexTpoduznueckas 00padoTKa KOMIO3UITMOHHBIX MAaTEPHUAIOB

Buzeo no 3anpocy

HccnenoBanne CIEKTPATbHBIX XapaKTEPUCTUK JWHAMHUKH (DOTOMHIYIHPOBAHHOTO MOTJIOUICHUS
CBETa B KpHUCTaJJIaX CHJUIEHUTOB B YCIIOBHSIX BHELIHEH HEKOI€pPEHTHOM IMOJCBETKH U BIUSHUS TeMIepa-

TypBbI

14.1.5. Bonpocs! nuddepeHuMpoBaHHOIO 3a4eTa
Pa3paboTath cxeMy ymnpaBieHHs C TOMOIIBIO ONTHYECKOTO U3ITyYCHHUS
O060ocHOBaTh BEIOOP UCTOUHHKA U TIPUEMHHKA U3ITYUCHUS
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Pa3paboTtarh BapHaHT aHAJIOTOBOTO M LU(POBOTO U3MEPEHHS ONTHYECKOTO U3ITyUCHHS
Pa3zpaboTaTh HHCTPYKIHIO IO O€30MacHBIM METOAaM pabOThl ¢ ONTUYCCKUM 000PYIOBAaHUEM U W3-
MEpUTENBEHBIMU PHOOpAMHU

14.1.6. MeTonn4eckue peKoOMeHAalNU

OO0s3arenpHBbIC aymUTOPHBIE 3aHATHS 10 aucturuinHaM ['TIO mpoBoasSTCS KaKIpli YeTBEPT B €U -
ueiii genb ['T10. Ha xadeapax cocraBisercs U yTBepxkaaeTcs rpaduk padoThl MPOSKTHBIX TPYIII, C YKa-
3aHMEM BPEMEHHU U MECTa MPOBEICHMSI 3aHATHIA. PyKOBOAUTENb MPOEKTA CTABUT KAKJIOMY YYaCTHHUKY HH-
TUBUIYyaTbHBIC 33]]a49M B COOTBETCTBHH C HAIpPaBICHHEM OOydeHUs U MPoQuiieM

crynenta. Kaxnpiid atan I'TIO 3akaHymBaeTcs 3allMTON OTYETa C BHICTABJICHUEM OILICHKH 3a JTarl.
HToroBbie OTYETHI M OT3BIBBI PYKOBOAUTEISI IPUKPEIUISIOTCS K CTPAHUIIE MPOCKTA B TCUCHHUE HEJENH T10-
cJIe 3aIlMTHI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHsIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCHbMEHHAs
IIPOBEPKaA

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC MO TEPMUHAM (MHIWUBUYaTbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmymiecTBEHHO IpOBEpPKaA
00IIeME TUITUHCKAM paboThI, BOIIPOCHI K 3a4ETY, METOAAMU UCXOJISl U3 COCTOSTHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIMYMBAETCA BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOMPOCHL. [[yist Takux oOydaromuxcsi mpeaycMaTpuBaeTcs TOCTYI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAJIMJIOB MO AMCLMIUIMHE MpEeAyCcMaTpuBaeT npeaocTapieHue nudopmanuu B popmax, aaantu-
POBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAIIIH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

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

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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