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nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A
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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 U KoMIIbloTepHast rpaduka, KBantoBas MexaHnuka, [IpakTika 1o rnoyiyueHuro nepBUYHbIX MPoQeccHo-
HAJIBHBIX YMEHUU M HaBBIKOB, B TOM YHCJIE NEPBUYHBIX YMEHUN U HaBBIKOB Hay4HO-HCCIIEA0BATEIbCKON
JIeSITEIIbHOCTH.

[Tocnenyromumu JUCHMIIIMHAMU SABJBSIIOTCS: VcciienoBanne nu MOIENMpPOBaHUE B DJIEKTPOHUKE U
Hanoasiektponuke (I'TIO-2), I[larenTtoBanme HaydHO-TexHHYecKux paspadborox (I'TIO-4), Paszpabotka
YCTPOUCTB 3JEKTPOHUKU U HaHO3IeKTpoHuku (I'TIO-3).

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTAHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-2 cnocoOGHOCThIO apryMEHTUPOBAaHHO BBIOMPATh M pean30BbIBAaTh HA MpakTUKe 3 dek-
TUBHYIO METO/MKY 3KCIIEPUMEHTAILHOTO HUCCIIEIOBAHMS MTapaMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUS;

— [TIK-3 roTOBHOCTBIO aHAJIU3UPOBATh U CUCTEMATU3UPOBATh PE3YJbTAThl UCCIEAOBAHUM, TIPE-
CTaBJISITh MaTepHallbl B BUE HAYUYHBIX OTUETOB, MyOIMKALIU, IPEe3eHTaIHil;

— IIK-4 cnocoGHOCThIO MPOBOIUTH NPEABAPUTEIHHOE TEXHMKO-3KOHOMHUYECKOE OOOCHOBaHHE
IIPOEKTOB;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

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

— yMmeThb paboTaTh B COCTaBe MPOECKTHOM TPYIIIBI M0 peaan3alud MPOEKTOB; MPAKTUYECKH HC-
MOJIb30BaTh 3HAHMSI U HABBIKU B paMKax Mpo¢eCCUOHATBHON NesTEIIbHOCTH;

—  BJaJAeTh MpopeCcCHOHAIBHBIMUA HaBBIKAMH PEIICHUS] UHIANBHYyaJIbHBIX 3aj[ay MPH BbIMOJIHE-
HUU IIPOEKTA.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsIeT 6.0 3aU€THBIX €MHUIIBI U TIPEJICTABICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — Tpya0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
4 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
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CamocrosTenpHas paboTa (BCero) 114 114
BrinonHenne HHAUBUAYAIbHbBIX 3a1aHUN 92 92
[ToaroroBka K MpakTUUYECKUM 3aHATHUSIM, CEMUHApaM 8 8
[ToaroroBka u HanrcaHue OTYETA MO MIPAKTUKE 14 14
Bcero (0e3 sx3amena) 216 216
OO6mmas Tpy10eMKOCTb, 4 216 216
3aueTHnie EanHAIIEI 6.0 6.0
5. Coneprxxanue I1MCUMILTHHBI
5.1. Pa3enbl AMCHUIIMHBI 1 BUABI 3aHSITHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA
0 o 8 O = =
5 S S 2 2 E
Hazpanus pa3nenoB IUCHUIUIMHBI © e o 2 & &
= = 50 ==
E E Zs =5
= it} S =
4 cemecTp
1 OnpeneneHue 1enei U 3a/1a4 3Tarna NpoeKTa 5 0 5 ITK-2, ITK-3, T1K-
4
2 Pa3paboTka (aKkTyanau3aius) TEXHUYECKOro 3a/1a- 10 0 10 [IK-2, T1K-3, T1K-
HUS dTara IpoeKTa 4
3 [TocTaHOBKAa MHAMBUYAIbHBIX 33]1a4 B paMKax 5 0 5 TIK-2, ITIK-3, TTK-
BBITIOJIHEHHUS JTarla MPOeKTa 4
4 BpInosHEHNE NHAMBHIYAJIbHBIX 33]1a4 B paMKax 74 100 174 |IIK-2, IIK-3, T1K-
JTamna npoeKTa 4
5 CocTaBnenue oTuera 0 14 14 TIK-2, IT1K-3, T1K-
4
6 3amuTa oT4eTa O BBIMOJHEHHUH dTama MPoeKTa 8 0 8 I1K-2, T1K-3, T1K-
4
Hroro 3a cemectp 102 114 216
Hroro 102 114 216
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
He npenycmorpeno PVYIIL.

5.3. Paznennbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00eceYnBAKIINMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIUMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME MPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AUCHUIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBaHue nUCIUILINH

Ne pa3aciioB JIAaHHOM JAUCHUIUINHBI, JJIST KOTOPBIX HCOGXOI[I/IMO
HN3Y4YCHHUC 06€CH€‘~II/IBaIOHII/IX H o0ecIieunBaeMbIX JUCHUIIIINH

1 2 3 4 5 6
[IpenmecTByromue TUCHUILIMHBL
1 UnxeHepHas U KOMIbIOTEpHas rpadu- n n n n

Ka
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2 KBanToBas MexaHunka + + + + +

3 [IpakTuka 1o noJy4yeHuIo NEPBUYHBIX
npoQecCUOHANIBHBIX YMEHUHN U HaBbI-
KOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUN U + + +
HaBBIKOB HAY4YHO-HCCIIEI0BATEIbCKON
NEeATEIbHOCTH

[Tocnenyromiye TUCHUTIITUHBI

1 UccnenoBanue u MOJIEIUPOBAHUE B

ANIEKTPOHUKE U HAHODJIEKTPOHUKE + + + +
(I'T10-2)
2 TlareHTOBaHWE HAYYHO-TEXHHUUYECKHUX
+ + + +
paspadorok (I'TIO-4)
3 Pa3zpaboTka yCTPOUCTB 3JIEKTPOHUKU N N N N N N

u HaHodnekTpoHuku (I'TIO-3)

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX MPH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH
§ Bunnl 3agsatuit
= . .
5 = g
5 & S DopMbI KOHTPOJISI
= = =
S =3 =
A = @)
TIK-2 + + OTyeT N0 MHAUBUIYAIbHOMY 33JJaHUIO,
3ammra otuera, Otuet no I'TIO, Ompoc
Ha 3aHATHAX, TecT
T1K-3 + + OTuer o UHIAUBUAYAILHOMY 33JJaHUIO,
3ammra otuera, Otuet o I'TIO, Ompoc
Ha 3aHATHSIX, TecT
T1K-4 + + OTyeT N0 UHAUBUIYAIbHOMY 33JJaHUIO,
3amuta otdyeta, Otuer o ['TIO, Onpoc
Ha 3aHITuIX, TecT
6. UaTepakTUBHBIC MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He mpenycmotpeno PVYII
7. JlabopaTtopHble paGoThl
He mpenycmorpeno PVYII

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MIPAKTHUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB)

TpynoeMkocCTsb,
q
dopMupyembie
KOMIIETEHIIUU

4 cemecTp

9]

1 Onpenenenue ueneit 1 | M3yuyeHne TEXHUYECKOTO 3a/IaHUS,TATEHTHBIN IMOUCK, TIK-2, TIK-
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3aja4 dTarna npoeKTa HU3y4YCHHE JIUTEPATYPhI 3, [IK-4

Hroro
2 Pa3zpaboTka [InanupoBaHUe 3KBUBAJIIEHTHBIX CXEM IIOCTPOEHUS 10 IIK-2, TIK-
(axTyanusarusi) aQHAJIOTOBBIX M LIU(POBBIX MPUOOPOB 3, [IK-4
TEXHUYECKOrO 3aaHus |y 10
JTana NpoeKTa
3 IlocTanoBKa [InanupoBaHue TUIIOB PUMEHSIEMBIX IPUEMHUKOB U 5 I1K-2, TIK-
WHAUBUAYAIbHBIX 33/1a4 B | ICTOUHUKOB ONTHYECKOI0 U3JIy4€HHUs M10]] KOHKPET- 3, [IK-4
paMKax BBIIIOJIHEHUS Hyto HUP. [InanupoBanye TEXHUYECKUX PEILICHUM Ha
JTana MpoeKTa OCHOBE IPUEMHUKOB U UCTOYHUKOB ONTUYECKOTO U3-

nyuyeHus. [ImaHupoBanue HarpaBIeHUN IPOEKTUPOBA-
HUS JIEKTPUYECKUX CXEM C ONITHYECKUMU AJIEMEHTA-
MU ynpasieHus. [InanupoBanue cTpareruy KOMIbO-
TEPHOI'0 COIIPOBOXK/ICHUS U3MEPUTEIBHBIX PUOOPOB.
[InanupoBaHue SKCIEPUMEHTOB C IPUMEHEHUEM aHa-
JIOTOBBIX U HU(POBBIX U3MEPUTEIBLHBIX TPUOOPOB.

Hroro 5
4 BrinosHeHue CocTaBiieHHE TOKYMEHTALUU B COOTBETCTBUU C JIEH - 74 TIK-2, IIK-
WHJMBUIyaJIbHBIX 33]1a4 B | CTBYIOIIMMU CTaHAapTaMH, MOATOTOBKA OTYETA 3, I[IK-4
paMKax dTamna IpoeKTa Vroro 74
6 3amra oTyera o 3ammTa OT4eTa O BBITIOJIHEHUH dTara MPoeKTa 8 T1K-2, TIK-
BBIIIOJIHEHUHM ATara Hroro 8 3, IIK-4
MPOCKTA
Hroro 3a cemectp 102

9. CamocrosiTesibHasi padora
Bunsl camocTosiTenbHOI paboTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUN MTPEICTABICHEI B
Tabymite 9.1.
Ta6muia 9.1 — Bugbsl caMoCTOSITEIbHOM paboThl, TPYAOEMKOCTh M (HOpMUpPYEMbIe KOMIIETEHIHH

3 @]
= z S
: i
Buzael camocrosTensHON X > 0O
Ha3Banus pa3nenos = =T DopMBbI KOHTPOJIS
6 15} SHRS)
paboThI g g 2
S g8 =
2 o 2
= S
4 cemectp
4 BplnoHEHNE [ToaroroBka k mpakTuue- 8 |IIK-2, Onpoc Ha 3aHaTusx, Ot-
WHIUBUIyaJIbHBIX 3371a4 B | CKMM 3aHSATHSAM, CEMHUHA- [K-3, YeT MO0 WHIUBUIYAIbHOMY
paMKax 3Tamna ImpoeKTa pam [1K-4 3aganuto, Tect
BrinosnHenne nHIUBUIY- 92
aIbHBIX 3aJaHul
Hroro 100
5 CocTaBieHue oTuera IloaroroBka 1 HamMCaHUE 14 |1IK-2, Oruet o I'TIO, Tect
oTyeTa MO MPAKTHKE [IK-3,
Hroro 14 |HK4
Hroro 3a cemectp 114
Hroro 114
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

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

. . MakcumanbHbIN
. MakcumanbHbIN MaxkcumaTbHBIT
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
3amuTa oT4eTa 30 30
Onpoc Ha 3aHATUSIX 5 5 5 15
Otuer no I'TIO 5 5 10 20
OTyeT no MHAUBUYAIIb- 5 5 10 20
HOMY 3aJJaHHIO0
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 20 20 60 100
on
Hapacratomum urorom 20 40 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanyIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cCyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuIe

11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY
Hrorosas cymma 6aios,
Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onuenka (ECTS)
9K3aMEeH
5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
70 - 74 D( )
TOBJIETBOPUTENIBHO
3 Y ) 65 - 69 Y P
TOBJIETBOPUTEIIBHO) (3a4TE€HO
Y P 60 - 64 E (mocpencTBenHo)
2 (HCYRIOBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)
3a4TE€HO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. KBaHTOBbIE U ONTONEKTPOHHBIE NMPUOOPHI : yuyebHoe nocodbue / M. C. Kpacuuna ; Munu-
crepcTBO oOpasoBanust Poccuiickoit ®enepauuu, Tomckuil rocyaapcTBEHHBIH YHUBEPCUTET CHUCTEM
yHOpaBieHUs U paauo3aekTpoHuku, Kadenpa anextponnsix npudopos. - Tomck : TMIJO, 2002. - 73 c.
(namuune B 6ubmmorexke TYCVYP - 47 3k3.)

2. KBaHTOBbBIE M ONTORIEKTPOHHBIE MPUOOPHI M YCTPOICTBA : yueOHO-MeToAuuYEeCcKoe nocoodue /
C. M. Illangapos [u ap.] ; PeaepanbHOE areHTCTBO MO0 00pa3oBaHMI0, TOMCKUI rOCyaapCTBEHHBIN YHH -
BEPCUTET CUCTEM YIPABJICHUSA U paauoIeKTpoHUKH, Kadenpa snexkTpoHHbix mpubdopos. - Tomck : TV -
CVYP,2007. - 34 ¢ (nannuue B 6ubmoteke TYCVYP - 80 5k3.)

12.2. lonostHUTEILHAS JIATEPATypa
1. Cratuctudeckue MoAen JUisi MHOOPMAIIMOHHBIX CUCTEM, KBAaHTOBBIX M ONTOXJICKTPOHHBIX
npubopoB: Yuednoe nocodbue / Kpacuuna M. C. - 2012. 95 c. [DnekrponHsIit pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2181 (nara obpamenus: 06.07.2018).

12.3. YueOHO-MeTOAUYECCKHE MTOCOOUH

12.3.1. O6s3aTe1bHbIE Y4eOHO-MeTOAHuYEeCKHe MOCO0Uus

1. Craructuyeckre MOJEIM KBAaHTOBBIX, ONTOAJIEKTPOHHBIX M aKYCTOONTHYECKUX MPUOOPOB:
Metonuyeckne ykazaHus K npaktudeckum 3aHsatusMm / Kpacauma M. C., Opmukos JI. H. - 2012. 34 c.
[OnexTponHbIid pecypc] - Pexxumm noctyma: https://edu.tusur.ru/publications/2183 (mara oOparmieHus:
06.07.2018).

2. IlnanupoBaHWe W oOpraHu3anus pa3pabOTKM HMHHOBAIMOHHOW mpoaykiuu (I'pymmosoe
npoekTHoe oOyuenue — ['TIO 1 - 4): Meronuueckue yka3aHus K MPOBEACHUIO KYPCOBBIX padOT U OpPTaHM -
3aIMK caMoCToATeNbHON padoTel / Mamaxosckas E. K. - 2017. 12 c. [DnexTpoHHbIii pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/6680 (mata oopamenus: 06.07.2018).

3. Maremarudeckoe MojienupoBaHnue: MeToauuecKne yKa3aHus M0 BBIITOJHEHUIO CAMOCTOSITENb-
HOit paboter / Mamotun H. JI. - 2017. 28 c. [DnektpoHsblii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/6700 (mara oopamenus: 06.07.2018).

4. VYuebHo-uccienoBarenbckas padoTa CTyAEHTOB: MeToauueckue yKa3aHHs K MPaKTHYECKUM
3aHATUSAM U OPTaHU3AIMH CaMOCTOATENbHOM padoThl / Ilumanuna M. A., Manaxosckas E. K. - 2017. 22
c. [Dnextponnslii pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/6673 (mara oOpamieHus:
06.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/J0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMAMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IYETCSl UCIOIb30BaTh 0a3bl JaHHBIX, HHPOPMAIIUOHHO-
CIIPaBOYHBIE U TIOMCKOBBIE  CHCTEMBI, K kotoppiMm y TYCYPa  ecth JTOCTYT
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHUYeCKOE U IPOrPaMMHoOe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebHast 1aboparopust

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui NPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
MOMELIEHHE [T POBEJIEHUS TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 74, 108 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Jlocka MarHUTHO-MapKepHasi;

- Komnrorep (2 mrt.);

- [IpunTtep HP Laser jet M1132;

- YcranoBKka BakyyMHOT0 HanbuieHust Y BH-2M;

- Teueuckarens I1TU-7;

- Baxyymubiii yausepcanbubiii noct BYII-4 (2 wr.);

- YcranoBKa BakyyMHoOro HanbuieHus ¥YPM 387;

- Ocmwmorpad C8-13;

- Ocimnorpad C1-65A;

- Uctounuk nutanus b5-46;

- [Tpubop xomOuHMpoBaHHbIN 1M ppoBoii 1114313;

- Bakyymmerp BCh-1;

- Muxkpocxkonsl: MBC-10, MUM-7;

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— Microsoft Windows

— OpenOftice

13.1.2. MaTrepuajbHO-TEXHMYECKOE M IPOrPaMMHOe odecredeHue 1JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuma, 1. 74, 207 ayz.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMHA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX 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
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

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

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBble 3a1aHus

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

Onucanue 6e30MacHBIX METOJIOB MPOBENCHUS PA0OT MPUMEHHUTEIHHO K JOMAITHEMY 3aJaHHI0

OG6ocHoBaHuUe BbIOOpa MPUOOPOB IJIs1 IPOBEICHUS U3MEPEHHI

Pa3zpaboTka cxeMbl yrpaBIeHUs ONTUHICCKUM H3ITYyICHHEM

OGocHoBaHuEe BbIOOpa MPUOOPOB ¢ HEOOXOAMMBIMH XapPAKTEPUCTHKAMU

TBepAoTeNbHBIE HCTOYHUKHU ONTUYECKOTO H3ITYICHHUS

N3mepurensHoe o0opynoBanue (HOTOHUKH

OO6opynoBaH¥e U UHCTPYMEHTHI I MOHTaXa U MOJUPOBKH ONTHYECKUX MaTePUAIOB

14.1.2. Tembl OIPOCOB HA 3AHATHSAX
Omnwucanne 6€30MacHBIX METOZOB MPOBEICHHUS PA0OT MPUMEHHUTEIBHO K JOMAITHEMY 33aHUIO.
Oo6ocHoBaHMe BbIOOpaA IPUOOPOB /1715 TPOBEACHUS U3MEPEHU
Pa3paboTtka cxembl ynpaBiIeHHsT ONITUYECKUM HU3TyYCHUEM
O6ocHoBaHMe BbIOOpA IPUOOPA ¢ HEOOXOUMBIMH XapaKTEPUCTUKAMHU
O6ocHOBaHME MPHUEMHUKA M UCTOYHUKA M3ITyUSHHS JUTS JOMAIITHETO 33 aHuUs

14.1.3. Tembl HHAMBUIYAJIbHBIX 3aaHUI
[1nanupoBaHue 3KCIEPUMEHTAIBHBIX UCCIIEIOBAHUI MO TEME JIOMAIIHETO 3aJaHusl
[InaHrpoBaHUE OIIEHKW MOTPELIHOCTEN YKCIIEPUMEHTOB
[1nanupoBaHre MAaTEMAaTUYECKOTO COMTPOBOKACHUS IKCIEPUMEHTOB
[TnanupoBanue ypOBHS KOMITBIOTEPHOU Ipa KK MPOBEACHHBIX UCCIICIOBAHUIN
[TnanupoBaHue M aHAIN3 SKCIIEPUMEHTAIBHOM 0a3bl
[TnanupoBaHre MEPONPHUATHI IO TEXHUKE OE30TTaCHOCTH
[TnanupoBaHre MEpONIPHUATHI IO COBITY TOBapa Ha PhIHKE

14.1.4. Tems1 npoextos I'TTIO
DOTOUHYIUPOBAHHbBIE U3MEHEHHSI CBOMCTB MOJIYIIPOBOIHUKOBBIX coeAMHEHUN A2B6.
HccenenoBanre TEpMOMHAYLIUPOBAHHBIX SIBJIICHUN B KPUCTAJITIAX CUIIJICHUTOB
OnTHKO-3IEKTPOHHBIE MPHOOPHI U YCTPOMCTBA Ha OCHOBE B3aMMOJEHCTBHSI CBETOBBIX BOJIH B
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doTopepakTUBHBIX KPUCTAILIAX

['enepanys ma3sMEeHHBIME KaTOJaMU JIEKTPOHHBIX ITyYKOB M MX IIPUMEHEHNE

VYcranoBKa A1 U3MEPEHUs AJIEKTpoonTHieckoro kodddunuenra B kpucramiax KTP u vunobara
JUTHUS

HccnenoBanue GOTOMHAYIIMPOBAHHBIX CBOMCTB KPUCTAIUIOB KJIacCa CUIUICHUTOB

HccnenoBanne CrieKTpaIbHBIX XapaKTEPUCTUK AMHAMUKHU Pa3BUTHS OTpakaTeIbHBIX (oTtopedpak-
TUBHBIX PEIIECTOK B KPUCTAJUIAX CHJJICHUTOB B YCIIOBHUSX BHEIIHEH HEKOTEPEHTHOM MOJICBETKH U BIMSHUS
TeMIIepaTypbl

Onexrpoduznyeckas 06padboTka KOMIO3UIIMOHHBIX MaTEpPUAIIOB

Bupeo no 3anpocy

HccnenoBanue CrEKTPaTbHBIX XapaKTEPUCTUK JAUHAMHUKHN (DOTOMHIYLMPOBAHHOTO MOTJIOLICHHUS
CBETa B KPHCTAJUIAX CHJUICHUTOB B YCIIOBHSAX BHEIIHEH HEKOI€PEHTHOW IOJCBETKH W BIWSHHS TeMIepa-
TYpBI

14.1.5. Bonpocs! nudgdepeHuMpoBaHHOIO 3a4eTa

Pa3paboTtaTh cxemMy yIrpaBlieHHsI ¢ TIOMOIIHI0 ONTHYECKOTO H3ITyUCHHS

O60ocHOBaTh BEIOOP UCTOUHHKA U IPUEMHUKA U3ITYUCHHUS

Pa3paboTtaTh BapraHT aHAJIOTOBOTO M U(PPOBOTO H3MEPEHHS ONITUIECKOTO U3ITYICHHUS

Pa3paboTtars HHCTPYKIMIO IO 6€30MaCHBIM METOJ[aM PabOoThl ¢ ONTUYECKUM 000pYJOBaHUEM U H3-
MEpUTEIFHBIMU IPHOOpAMHU

14.1.6. MeToanueckune peKOMeHAalUN

OO0s3arenpHBIC aymUTOpHBIE 3aHATHS 1m0 nuctuiinHaM ['TIO mpoBoasSTCS KaXK bl YeTBEPT B €U -
ueiii genb ['T10. Ha xadenpax coctaBnsercs u yrBepxaaercsa rpaduk padoThl MPOEKTHBIX TPYII, C YKa-
3aHUEM BPEMEHM U MECTa MPOBEACHUS 3aHATHI. PyKOBOAUTENHh MPOEKTA CTABUT KAXKIOMY YYaCTHUKY WH -
TUBUYyalTbHBIC 33]]a4l B COOTBETCTBHHU C HAMpaBJICHUEM 00ydeHUs U mpoQuiieM

crynerTa. Kaxaeiii atan I'TIO 3akaHumMBaeTCs 3aIIUTON OTYETA C BHICTABJICHWEM OIICHKH 3a JTall.
HtoroBbie OTUETHI U OT3BIBBI PYKOBOAUTENS MPUKPEIUISIOTCA K CTPAHULIE ITPOEKTA B TEYECHUE HEAECIIH I10-
CJIE 3aIUTHI.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM IS UL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMM BO3MOKHOCTSIMH 3/10POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU
310POBbsl U UHBAIUI0B

Kareropuu Bubl 1OIOTHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaoB pe3yabTaToB 00yUEHUS

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MIpOBEpKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHas IpOBEpKa

3peHus OIpoC 0 TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMyIiecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeTMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJS U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeToanyeckue PECKOMECHAANUMH IO OLCHOYHBIM MaTepHaJIaM JJIsd JIMI ¢ OrPAHUICHHBIMHA
BO3MOYKHOCTSIMM 310POBbA U HHBAJTHU/I0B
I[J'ISI JiiL ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
CTyIIHasA q)opMa MpeaoCTaBJICHUA 3aJaHUM OLICHOYHBIX CpCACTB, a HUMCHHO:
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- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TakKMX 00ydaromuxcs MpeycMaTpuBaeTcs: JOCTYII -
Has popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JUCIUIUIMHE TPETyCMaTPUBACT MpeIoCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIIPUATHS HH(POpMALIUU:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (hopme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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