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JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
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CornacosaHa Ha noprane Ne 37452 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 anexkrponuke u Hanosnekrponuke (I'TIO-1)» (b1.B.[IB.1.2)
OTHOCHUTCS K 010Ky | (BapuaTuBHas 4acTh).

[TpeamecTBYOIMKUMY TUCHUILIMHAMU, (OPMUPYIOIIMMHU HaYaJbHbIC 3HAHUS, SBIIOTCS: MHXKeHep-
Has ¥ KoMmIbloTepHas rpaguka, KBanroBas MexaHuka.

[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 cnocoOGHOCThIO apryMEHTUPOBAHHO BBIOMPATh M pPEaM30BbIBAaTh HA MpaKkTUKe dpdek-
TUBHYIO METOJIMKY 3KCIIEPUMEHTAILHOTO HUCCIIEIOBAHUS MTapaMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUS;

— IIK-3 roTOBHOCTBIO aHAJIU3UPOBATh U CUCTEMATU3UPOBATh PE3YJbTAThl UCCIEAOBAHUMN, TIPE-
CTaBIISITh MaTepHallbl B BUE HAYUYHBIX OTUETOB, MyOIMKAIU, IPEe3eHTaIHl;

— IIK-4 cnocoGHOCThIO MPOBOIUTH NPEABAPUTEIHHOE TEXHHKO-3KOHOMUYECKOE OOOCHOBaHHE
IIPOEKTOB;

B pesynbpTare u3ydeHus IUCIHUIITMHBI 00YJalOMIUNACS TOJIKEH:

— 3HATh LIEJU U 33]]a4d TPYNIIOBOTO MPOEKTHOIO 00YyYEHUS; OCHOBBI TPOEKTHOM A€ATEIbHOCTH;
WHJUBUlyalIbHbIE 33124k B pamkax [TIO;

— yMmeThb paboTaTh B COCTaBe NMPOECKTHOM TPYIIIBI M0 peajnu3alud MPOEKTOB; MPAKTUYECKU HC-
MOJIb30BaTh 3HAHMSI U HABBIKU B paMKax Mpo¢eCCHOHATBLHON NesTEIIbHOCTH;

—  BJaJAeTh MPOopeCcCHOHAIBHBIMUA HaBBIKAMH PEIICHUS] UHIAMBHYaIbHBIX 3a7[ay MPH BbIMOJIHE-
HUU IIPOEKTA.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHO# padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUIMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIN -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUIINHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
4 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
CamocTtosTenbHas paboTa (Bcero) 114 114
BrinosnHeHWEe MHAUBUAYATBHBIX 3aJaHUN 92 92
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[ToaroToBka Kk MpakTUYECKUM 3aHATHSIM, CEMUHApaM 8 8
IToaroroBka 1 HanKMcaHue OTYETA IO MIPAKTUKE 14 14
Bcero (0e3 ax3aMeHa) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3avetHbie EnuHUIBI 6.0 6.0
5. Conepxxanue I1MCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tabmmma 5.1 — Pa3enbl AUCIUTUIMHBI U BUBI 3aHITHI
B 5 & é\ 2 =
° o 8 O = =
4 s S 2 0
Ha3Banus pa3nenoB MUCHUILTAHBI © a, P =l
&4 ; e = g
< = ) = B
=3 < o9 sz
= © Ao S =
4 cemectp
1 Onpenenenue 1enei U 3a1a4 3Tana npoeKTa 5 0 5 ITK-2, ITK-3, T1K-
4
2 Pa3paboTka (akTyanu3aius) TeXHUUECKOro 3a/1a- 10 0 10 I1K-2, TIK-3, TIK-
HUSI DTala MPoeKTa 4
3 IlocTaHOBKa UHAMBUIYATBHBIX 3a7a4 B paMKax 5 0 5 ITK-2, ITK-3, T1K-
BBITIOJTHEHUS dTara MpOeKTa 4
4 BpINoSTHEHNE WHIUBUIYAJIBHBIX 33]1a4 B paMKax 74 100 174 IIK-2, IIK-3, IIK-
JTarna npoekTa 4
5 CocraBnenne oTdeTa 0 14 14 TIK-2, IIK-3, TTK-
4
6 3ammMTa OT4eTa O BBHINOJHEHHUH dTana MPOeKTa 8 0 8 [1K-2, I1K-3, T1K-
4
Hroro 3a cemectp 102 114 216
Hroro 102 114 216
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
He npenycmorpeno PVYII.

5.3. Pazaenbl AMCHUILVIMHBI M MEKIUCHMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUNIIMHAMHA
Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIUMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIMMHI) TUCIUTUTHHAMH TIPEICTaBICHBI B Tabumie 5.3.

Tabmuma 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHnoBaHue qUCHMILIMH

Ne pasnienoB JaHHOW AUCHUTLUIMHBI, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIUILTHH

1 2 3 4 5 6
[IpenmecTByroume AUCUUILIMHbBI
1 NnxeHepHas U KOMIbIOTEpHas rpadu- n .
Ka
2 KBaHTOBasi MEXaHUKa + + + + +

[Tocnenyrouiye TUCHUTIITUHBI
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1 I/ICCJ'IGIIOBaHI/Ie U MOACIIMPOBAHUC B

JNIEKTPOHHUKE U HAHOIJICKTPOHUKE + + + +
(TTIO-2)
2 IlareHTOBaHUE HAYYHO-TEXHHUUYECKUX
+ + + +
paspaborok (I'TIO-4)
3 Pa3paboTka yCTPOUCTB JIEKTPOHUKH . . . . N N

u Ha"oanekTpoHukH (I'TIO-3)

5.4. CooTBeTCcTBME KOMIIETCHUM I, JopMHUpYyeMbIX IPH M3YYEHUH AMCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunel 3austuit
= .
5 z S
5 & 8 DopMbI KOHTPOJIS
= = =
S} o ®
R = @)
[1K-2 + + OTyYeT N0 UHAUBUIYAIbHOMY 33JJaHUIO,
3amuta otdeta, Otuer o I'TIO, Onpoc
Ha 3aHITUIX, TecT
T1K-3 + + OTueT o UHIAUBUAYAILHOMY 33JJaHHIO,
3ammra otuera, Otuet no I'TIO, Ompoc
Ha 3aHATHSIX, TecT
[1K-4 + + OTYeT Mo MHAUBUIYATPHOMY 33JIaHUIO,
3amura otuera, Otuet no I'TIO, Ompoc
Ha 3aHATHIX, TecT
6. UaTepakTUBHBIC MeTOAbI U (JOPMBI OPraHU3aNNU 00yUeHUsI
He npenycmotpeno PVYII
7. JIabopaTopHblie padoThI
He npenycmorpeno PYIIL.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue npakTUUECKUX 3aHATHN (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 =
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
2 2 E
= 8 2
Y 9 2
= S
4 cemectp
1 Onpenenenue uened 1 | MI3ydeHne TEXHUYECKOTO 3aJaHUSA, TATEHTHBIN MOUCK, 5 TIK-2, TIK-
3a/1a4 dTana MpoeKTa U3Y4YECHUE JINTEPATYypPhI 3, I[IK-4
Hroro
2 Pazpabotka [InannpoBaHKe SKBUBAJIEHTHBIX CXEM ITOCTPOEHUS 10 IIK-2, TIK-
(akTyanmuzarus) AQHAJIOTOBBIX U ITU(POBBIX TPHOOPOB 3, [IK-4
TEXHUYIECKOT HUS
e €CKOro 3ajJa Wroro 10
JTana npoexTa
3 [TocTaHoBKa [lnannpoBaHue TUIIOB MPUMEHAEMBIX IPUEMHUKOB U 5 I1K-2, I1K-
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HHIWBUIYAJIbHBIX 3a/1a4 B
PaMKax BBITTOJIHCHU A
oTalla IIpoOCKTa

VCTOYHHMKOB ONITUYECKOrO U3ITYUYEHHMS ITOJ] KOHKPET-
Hyto HUP. [InanupoBanye TEXHUYECKUX PEIICHUI Ha
OCHOBE IIPUEMHHUKOB U HCTOYHUKOB ONITHYECKOTO U3-
nydenus. [lmaHnpoBaHuE HaNPABIICHUN IIPOEKTUPOBA-
HUS DJIEKTPUYECKUX CXEM C ONITHYECKUMU JIEMEHTA-
MH ynpasieHus. [llaHupoBaHue cTpareruu KOMIIbIO-
TEPHOTO COIIPOBOXKIEHUSI U3MEPUTENIBHBIX IPUOOPOB.
[InanupoBaHue 3KCIEPUMEHTOB C IPUMEHEHHUEM aHA-
JIOTOBBIX M U(PPOBBIX U3MEPUTENBHBIX IPUOOPOB.

3, I[IK-4

Hroro 5
4 BpImmonHeHUE CocraBieHne TOKyMEHTalluu B COOTBETCTBUU C JICH- 74 TIK-2, TTIK-
WHAWBUAYAIbHBIX 33]1a4 B | CTBYIOIIUMH CTaHJAPTAMU, IMOJITOTOBKA OTUETA 3, IIK-4
paMKax 3Tana npoeKTa Hroro 74
6 3amuTa oTueTa o 3anuTa OT4eTa O BHIMIOJHEHUH dTara MpoeKTa 8 TIK-2, TTIK-
BBIIIOJIHEHUH dTara Hroro 8 3, IIK-4
MPOEKTa
Hroro 3a cemectp 102

9. CamocTrosiTesqibHasi paboTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B

tabmure 9.1.
Tabmura 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
s i:
Bunabr camocTosTensHOM & > 0O
Hassanwus paznenos = o = DopMbI KOHTPOJIS
6 (] = O
paboThI L g 2
X g8 =
> &3
o =
= S
4 cemectp
4 BrinosnHeHue IToaroroBka K npaxkTuye- g |IIK-2, Omnpoc Ha 3aHsaTHAX, OT-
VHJVBUIyaJIbHBIX 33]1a4 B | CKUM 3aHATHSIM, CEMUHA- [IK-3, YeT M0 NHIUBUYAIbBHOMY
paMKax yTana IpoeKTa pam I1K-4 3amanuto, Tect
BrinosnHenne nHIUBHUIY- 92
aJbHBIX 33JIaHUN
Uroro 100
5 CocraBieHue oTuera IloaroroBka 1 HalMCaHUE 14 |1IK-2, Ortuet 1o I'TIO, Tect
OoT4YeTa MO MPAKTUKE I1K-3,
[1K-4
Hroro 14
Hroro 3a cemectp 114
Hroro 114
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

OneMeHTHI yueOHOH
NEeSITENIbHOCTH

MakcuMalLHBIN
OaJi 3a epuos
mexay 1KT u 2KT

MaxkcuManbHbIN
6amn Ha 1-yro KT ¢
Hayajia ceMecTpa

MakcuMaJILHBIN
0aJut 3a mepuos
Mexny 2KT u Ha

Bcero 3a
CEMECTp
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KOHEI[ ceMecTpa

4 cemectp
3amuTa oTuera 30 30
Ormpoc Ha 3aHATHIX 5 5 5 15
Otuer o I'TIO 5 5 10 20
OTyer no MHIUBUAYATb- 5 5 10 20
HOMY 3a/IaHUIO0
Tect 5 5 5 15
Wroro makcumymM 3a nepu- 20 20 60 100
on
Hapacraromum utorom 20 40 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKH TPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [IepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% oT MakcuMabHON cyMMbI OaisioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOIN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6atoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MPEACTaBIEH B TaOmuile
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0OB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Orenka (I'OC) YUMTHIBAET YCHEIIHO CAAHHBIM Ornenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIAMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBnerBoputeanHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. KBaHTOBBIE M ONTOIJIEKTPOHHBIE MPHUOOPHI : yueOHoe nmocodue / M. C. KBacuuna ; Munu-
cTepcTBO oOpaszoBanust Poccuiickoit ®enepaumu, Tomckuii rocygapcTBEHHBI YHUBEPCUTET CHUCTEM
YIpaBJICHUS U paarodeKTpoHuku, Kadenpa anexktpoHHbIx mpudopos. - Tomck : TMIIJIO, 2002. - 73 c.
(mamuune B 6ubmmorexe TYCVYP - 47 3k3.)

2. KBaHTOBbBIE M ONTORIEKTPOHHBIE MPUOOPHI M YCTPOICTBA : yueOHO-MeToauuecKoe nocoodue /
C. M. lllangapos [u ap.] ; PeaepanbHOE areHTCTBO MO0 00pa3oBaHMI0, TOMCKUI rOCyIapCTBEHHBIN YHH -
BEPCHUTET CUCTEM YIIPaBJICHUSA U paanoliekTpoHuku, Kadenpa snexkrponnsix mpubdopos. - Tomck : TV -
CYP,2007. - 34 ¢ (nanuuue B 6udmoteke TYCYP - 80 7k3.)
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. Cratuctudeckue MoOAETH JUIsi MH(G)OPMAIIMOHHBIX CHUCTEM, KBAHTOBBIX 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).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MO0CO0Us

1. CrarucTu4ecKkue MOJAETU KBAaHTOBBIX, ONTORJIEKTPOHHBIX U aKyCTOONTHYECKUX MPHOOPOB:
Metonuveckne ykazaHus K npaktudeckum 3aHsatusMm / Keacauma M. C., Opmukos JI. H. - 2012. 34 c.
[OnexTponHbIii pecypc] - Pexkum noctyma: https://edu.tusur.ru/publications/2183 (mara oOparmieHus:
06.07.2018).

2. IlnanupoBaHWe W OpraHu3anus pa3pabOTKM HMHHOBAUMOHHOW mnpoaykuuu (I'pymmoBoe
npoekTHoe oOyuenue — ['TIO 1 - 4): Meronuueckue yka3aHus K MPOBEACHUIO KYPCOBBIX padOT U OpPTaHM -
3ammu caMocToATenbHON padoTel / Mamaxosckas E. K. - 2017. 12 c. [DnexTpoHHsIii pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/6680 (nata oopamenus: 06.07.2018).

3. Maremarudeckoe MojienpoBaHue: MeToauUeCcKUe yKa3aHus 110 BBIIIOJHEHUIO CaMOCTOSITENb-
HOt paboter / Mamotun H. JI. - 2017. 28 c. [Dnextponsslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/6700 (mara oopamenus: 06.07.2018).

4. VYuebHo-uccienoBarenbckas padoTa CTyAEHTOB: MeToauueckue yKa3aHHsl K MPaKTHYECKUM
3aHATUSAM U OPTaHU3AIMH CaMOCTOSTENbHOM padoThl / Ilumanuna M. A., Manaxosckas E. K. - 2017. 22
c. [Dnextponnsiii pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/6673 (mara oOpaiieHus:
06.07.2018).

12.3.2. YueOHO-MeTOOMYECKHE MOCOOMS 1JIs1 JIMI € OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IyeTCSl UCIOIb30BaTh 0a3bl JaHHBIX, HHPOPMALIUOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYTI
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuajibHO-TEXHMYECKOE U NPOrPaMMHOe odecriedeHne Il NPAKTHYEeCKUX 3aHATHI
VYuebHast 1aboparopust
yaeOHast ayuTOpHs 1JIs1 POBEACHUS 3aHITHI JICKITAOHHOTO TUIIA, yueOHast ayqUuTOPHS IS IPOBE-
JIEHUS 3aHATHI MPAKTUYECKOTO THIIA, y4eOHast ayIuTOPUS AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
MTOMEIIICHHE JIJISl TPOBEICHUS TEKYIIEro KOHTPOJIS M MPOMEKYTOUYHOM aTTeCcTauu
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 74, 108 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- locka MarHUTHO-MapKepHasi;
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- Komnsrorep (2 mit.);

- [Ipuntep HP Laser jet M1132;

- YcranoBka BakyyMHoro HanbsuieHus: Y BH-2M;

- Teuenuckarens [1TU-7;

- Baxyymnslii yHuBepcanbubiii noct BYII-4 (2 wr.);
- YcraHoBKa BakyyMHOTO HamnblieHust Y PM 387;

- Ocuumnorpag C8-13;

- Ocmwmorpad C1-65A;

- Ucrounuk nmuranus b5-46;

- [Ipubop komOuHMpOBaHHKIH T poBoi 1114313;

- Bakyymmerp BCb-1;

- Muxkpockomnsi: MbC-10, MUM-7;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows

— OpenOftice

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecriedyeHne JJIs1 CaMOCTOSITe IbHON padoThI
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

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

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUs.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTIXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarornyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
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JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3a1aHus

st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMITETEHITUH MMPOBOMTCS 3aIATa OTYCTOB TIEPE]] ATTECTAIMOHHO-3KCIIEPTHONH KOMUCCHECH.

Ornucanue 6e30MacHBIX METOJIOB MPOBENCHUS PA0OT MPUMEHHUTEIHHO K JOMAITHEMY 3aJaHHUI0

OG6ocHoBaHue BbIOOpa MPUOOPOB IJIs1 IPOBEICHUS U3MEPEHHI

PazpaboTka cxeMbl yrpaBIeHHUs ONTUHIECKUM H3ITYyICHHEM

OGocHoBaHuEe BbIOOpa MPUOOPOB ¢ HEOOXOAMMBIMH XaPAKTEPUCTHKAMU

TBepAoTeNbHBIE HCTOYHUKHU ONTUYECKOTO H3ITYICHHUS

N3mepurensHoe o0opynoBanue (HOTOHUKH

OO6opynoBaH¥e U UHCTPYMEHTHI I MOHTaXa U MOJUPOBKH ONTHYECKUX MaTePUAIOB

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Ornucanue 6e30nMacHBIX METOJIOB MPOBEIEHUS PA0OT MPUMEHUTEIHHO K JOMAIIHEMY 3aJaHHIO.
O6ocHOBaHME BBIOOpA MPUOOPOB ISl IPOBEICHUST U3MEPEHUN
Pa3paboTka cxembl yrpaBieHHUs ONTHUYECKIM U3JTy4eHUEM
O6ocHOBaHME BBIOOpA PpUOOpa C HEOOXOMUMBIMH XapaKTEPUCTHKAMH
O6ocHOBaHHNE MPUEMHUKA U HICTOUYHUKA U3TYUYSHHUs JIJIS IOMAIITHETO 33/1aHUS

14.1.3. Tembl HHAMBUIYAJIbHBIX 3aAHUI
[1nanupoBaHue 3KCIEPUMEHTAIBHBIX UCCIIEIOBAHUN MO TEME JIOMAIIHETO 3aJaHusl
[InaHrpoBaHUE OIIEHKU MOTPELIHOCTEN YKCIIEPUMEHTOB
[1nanupoBaHre MAaTEMAaTUYECKOTO COMTPOBOXKACHUS IKCIEPUMEHTOB
[TnanupoBanue ypoBHSI KOMITBIOTEPHOU IPpaUKH MPOBEACHHBIX UCCIICIOBAHUIN
[TnanupoBaHue M aHAIN3 SKCIIEPUMEHTAIBHOMN 0a3bl
[TnanupoBaHre MEPONPHUATHI IO TEXHUKE OE30TTaCHOCTH
[TnanupoBaHre MEpONIPHUATHI IO COBITY TOBapa Ha PhIHKE

14.1.4. Temsb1 npoekTos I'TTIO

@DOTOMHYIMPOBAaHHBIE U3MEHEHHSI CBOIMCTB MOIYIPOBOJHUKOBBIX coeJMHEHU A2B6.

HccnenoBannue TEpMOMHAYLIMPOBAHHBIX SIBICHUN B KpUCTAJIJIaX CUIJIEHUTOB

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

['enepanus miua3MEeHHBIMH KaTOIaMH JIEKTPOHHBIX ITyYKOB U MX IPUMEHEHUE

VYcranoBka i1l U3MEPEHUs AJIEKTpoonTHaeckoro kodddumenta B kpucramiax KTP u Humobara
JIUTHA

HccnenoBanne GOTOMHAYIIMPOBAHHBIX CBOMCTB KPUCTAIUIOB KJIacCa CHIUICHUTOB

HccnenoBaHue CeKTpalIbHBIX XapaKTEPUCTHK TUHAMUKH Pa3BUTHS OTpakaTeIbHbIX (hoTopedpak-
TUBHBIX PEIIECTOK B KPUCTAJUIAX CHJUICHUTOB B YCIIOBHUSX BHEIIHEH HEKOTEPEHTHOM IMOJICBETKH M BIIMSIHUS
TeMIeparypsbl

OnexTpoduznueckas 00padoTKa KOMIIO3UITMOHHBIX MAaTEPHUAIOB

Buzeo no 3anpocy

HccnenoBanne CIEKTPaTbHBIX XapaKTEPUCTUK JWHAMHUKH (DOTOMHIYIMPOBAHHOTO MOTJIOUICHUS
CBETa B KpHUCTaJJIaX CHJUIEHUTOB B YCIIOBHSIX BHELIHEH HEKOI€pPEHTHOM MOJCBETKH U BIUSHUS TeMIlepa-

TypBbI
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14.1.5. Bonpocsl nuddepeHuMpOBaHHOIO 3a4eTa
Pa3paboTath cxeMy ymnpaBieHHs C TOMOIIBIO ONTHYECKOTO M3ITyYCHHUS
O60cHOBaTh BEIOOP UCTOUHHKA U TIPUEMHHKA U3TYUCHUS
Pa3paboTaTh BapnaHT aHAIOTOBOTO M U(PPOBOTO N3MEPEHUS ONTUIECKOTO N3ITYICHHS
Pa3pabotats HHCTPYKIIUIO IO O€30MaCHBIM METOJ[aM PabOoThl ¢ ONITHYECKUM 000pYJIOBAaHUEM U H3-
MEpHUTEITbHBIMHU TPUOOPaMHU

14.1.6. MeToau4ecKkue peKoMeHIaluu

OO0s13aTenbHBIC ayAUTOPHBIC 3aHATUS 0 AuciuiTuHaM ['TIO mpoBoasSTCS KaKIAblid YETBEPT B €U -
ueiii nenpb ['TIO. Ha kadenpax cocraBmsieTcst 1 yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTA NPOBEACHUS 3aHATUI. PyKOBOIUTEND MPOEKTA CTABUT KAXJAOMY YYACTHUKY UH-
JTUBHIyaJIbHBIC 32/1a4M B COOTBETCTBHH C HAINpaBJICHUEM 00yUCHUS U MPOPHUIEM

crynenta. Kaxnapiit atan I'TIO 3akaHuMBaeTCs 3alIUTON OTYETA C BBHICTABJICHUEM OILICHKH 32 JTall.
HtoroBbie OTUYETHI U OT3BIBBI PYKOBOJIUTENS MPUKPEIIIAIOTCA K CTPAHUIIE ITPOEKTA B TECUYCHUE HEACIH 10 -
CIIE 3aIUThI.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTEepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXxCcst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C nmapymenussmu | CobecezioBaHHe 0 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C mapymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHuA BCIIYX;

- MIPEIOCTABICHUE 3a/IaHUS C UCTIONb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeTOCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIIYT ACCUCTCHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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