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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto u3ydyenust qucHUILIMHbl "VccnenoBanue U MoJeIMpoBaHue B (POTOHUKE U ONTOMH(pOpMa-
tuke (I'TIO-2)" B pamkax rpymnmnoBOro mpoeKTHOTO OOy4eHUs SBISETCS MPAKTUYECKOE 3aKpEIieHHE 3Ha-
HUW ¥ HAaBBIKOB ITPOEKTHOM, HAYYHO-HCCIIENOBATEIbCKOM M OPraHU3ALMOHHON JESITEIBHOCTH B PaMKax
npo¢eCCHOHANBHBIX 3a/1a4 10 HANIPABJICHHIO MTOJITOTOBKH 00y4aroIIerocs.

1.2. 3agaum IMCHUNINHDI
- (hopMHUpPOBAHHE HABBIKOB CAMOCTOSITCIILHOTO MPOBEACHUS HAyYHBIX MCCIICAOBAHUN B 00Ja-

CTH
—  DJIEKTPOHUKU U HaHOZJIEKTPOHUKH;
— —HCCcIe0BaHue U MOJETUPOBaHNE ONTHYECKUX MTPHUOOPOB, CXEM U YCTPOICTB Pa3InyHOIO
—  (YHKIIMOHAIBHOTO HAa3HAYCHHUS;
— — [IPUMEHEHHE COBPEMEHHBIX CPEJICTB BBINOJIHEHUS U PEJaKTUPOBAHUS U300paKeHUI U uep-
TEXEW MPU MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTUYECKON TOKYMEHTALlUN;
— — aHAIMU3 ¥ CUCTEMaTHU3allks Pe3yJIbTaTOB UCCIIEI0BAHUM, IPEICTABICHUE MAaTEPUAJIOB B BUJIE
—  HAy4HbIX OTYETOB, MyOIMKALUN, TPE3eHTALNN.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunmuna «WccnenoBanne u monenupoBanne B (otonuke u ontouHpopmaruke (I'TIO 2)»
(b1.B./[IB.3.2) otHOCHTCH K 610Ky 1 (BapuaTHBHAs 4acTh).

[TpenmiecTBYOUMMH TUCHUILIMHAMU, (GOPMUPYIOIIMMH HavyaJbHbIEe 3HAHUS, SBISIOTCS: HKeHep-
Hasl ¥ KOMIIbIoTepHas rpaduka, KBaHToBas MexaHHKa.

[TocnenyromuMu AUCIUIUIMHAME SIBJISTFOTCS: 3allldTa BBIMYCKHOW KBATM(PUKAIIMOHHON pPadoTHI,
BKIIIOYAsl MMOJATOTOBKY K MPOIIEIype 3alIUTHI U TPOIeAypy 3amuThl, [[aTeHTOBaHNE HAyYHO-TEXHUYECKUX
paspaborok (I'TIO 4), [Ipennunnomuas npaktuka, PazpaboTka ycTpoicTB (GOTOHUKH U OTIIOMH(OpPMATH-
ku (I'TIO 3).

3. TpeGoBaHus K pe3yJbTATaM OCBOCHUS JUCHUIIMHBI

[Iporecc n3yueHnst TUCIUILIMHBI HApaBJieH Ha (HOPMHUPOBAHUE CIASAYIOMNUX KOMITCTCHIIHNA:

— OIIK-4 crmocoOHOCTBIO YYUTHIBATH COBPEMEHHBIC TCHICHIIUU PA3BUTHSI TEXHUKH U TEXHOJIO-
r'vil B CBOEH po(ecCHOHAIBHON e TEIHbHOCTH;

— ITIK-3 cnoco0HOCTBIO K MPOBEACHUIO U3MEPEHHUI M UCCIICOBAHUS PA3ITUYHBIX OOBEKTOB IO
33JaHHON METO/IHNKE;

B pe3ynbraTe n3ydeHus TUCIUILTAHBI 00yYaOMUNUCS TOJDKEH:

—  3HATh IIETU U 33]]a9d TPYIIIOBOTO MPOSKTHOTO 00YUEHUS; OCHOBBI MTPOEKTHOM NEATEeIHhHOCTH;
WHJIUBUyaJIbHBIE 3a/1auu B paMkax [ TIO

— yMeThb paboTaTh B COCTaBE MPOEKTHOM TPYIIbI MO pealu3alii MPOEKTOB; MPAKTUYECKH UC-
MIOJTb30BaTh 3HAHMSI M HABBIKU B paMKax MPOPECCHOHATLHOU e TEIIEHOCTH

— BJaJeTh NpodeccHOHaATbHBIMUA HAaBBIKAMH PEIICHUS WHIUBUAYAIbHBIX 3a/1a4 MPH BBIIOJIHE-
HUU TIPOCKTA

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOil padoThI
OO611ast TPYI0€MKOCTb JUCLHUIUIMHBI cOCTaBIseT 6.0 3aUeTHBIX eIMHMIIBI U IIPEJCTaBIeHa B Ta0OIu -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTb JUCIUILINHEI
Bunb! yaeOHOI nesTEIbHOCTH Bcero uacos CemecTpsl
5 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
CamocrosTenpHas paboTa (Bcero) 108 108
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BrinosnHeHre MHAUBUAYATBHBIX 3aJaHUN 86 86
[ToaroroBka K MpakTUUYECKUM 3aHATUSIM, CEMUHApaM 8 8

IToaroroBka 1 HanKMcaHWe OTYETA IO MTPAKTUKE 14 14
Bcero (0e3 sx3amena) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHble EauHunml 6.0 6.0

5. ConepixaHue TUCHUILIMHBI

5.1. Pa3nessl JuCHUIIMHGLI 1 BUALI 3AHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

Bcero
JacoB
Hazpanus pa3nenoB AUCHUTUTMHBI Hpax. Cam. (6e3 @opmHpyembie
3aH., 4 pab., g KOMIIETECHITUN
JK3aMeHa
)
5 cemecTp
1 Onpenenenue 1enei U 3a1a4 3Tana npoeKTa 5 0 5 [1K-3
2 Pazpabotka (akTyanu3aius) TeXHHUECKOro 3a/1a- 10 0 10 TIK-3
HUS dTara MpoeKTa
3 IlocTaHOBKa MHAMBUAYAIBHBIX 337a4 B paMKax 5 0 5 OIIK-4, TIK-3
BBITIOJIHEHHUS dTara MpoeKTa
4 BplnosiHEHUE UHIMBUIyaJIbHBIX 3a]1a4 B paMKax 80 94 174 | OIIK-4, I1K-3
JTamna npoeKTa
5 CocTaBneHue oTuera 0 14 14 OIIK-4, T1K-3
6 3ammTa oTYeTa O BBHINOJIHEHUH 3TAla MPOEKTa 8 0 8 TIK-3
Hroro 3a cemectp 108 108 216
Hroro 108 108 216

5.2. Pa3znenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TIpeabIy UMH)
U obecneynBaeMbIMU (NOCJAEAYIONIUMHE) JUCHTUNIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H
obecreunBaeMbIMH (ITOCICYIOIINMUI ) TUCIUTUTHHAMH MTPEICTABICHBI B TabmIe 5.2.
Tabmuna 5.2 — Pa3aenbl AMCHMIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHON AMCHUTUINHBL, 7151 KOTOPBIX HEOOXOAUMO
HauMeHOBaHME TUCIUILIMH M3y4eHHE 00ECIIEUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpeamecTByromMe TUCITUATITUHBI

1 UnxeHepHas U KoMIbIOTepHas rpadu-
Ka

- -

2 KBaHTOBas MEXaHUKA + + + + +

[Tocnenyromue TUCHUIIITUHBL

1 3ammTa BBIMYCKHOW KBaTU(UKAITMOH-
HOM paboTHI, BKITIOYAS MOATOTOBKY K
MPOLEAYPE 3aIUTHI U IPOLEAYPY 3allH-
THI
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2 [TaTeHTOBaHME HAYYHO-TEXHUYECKUX
+ + +
pazpabotok (I'TIO 4)
3 IIpeaauruioMHas mpakTHKa + + + + + +
4 Pa3zpaboTka yCTpOUCTB ()OTOHUKH H
- - - -
ornoungopmaruku (I'TIO 3)

5.3. CooTBeTCTBHE KOMIIETCHUM, JopMHUpPyeMbIX IPH M3YYEHUH AUCUHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MPEICTaBICHO B Tabmmiie 5.3.
Tabmuna 5.3 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THU
Bunel 3austuit
KomneTeHnmmn DopMbI KOHTPOJIA
[Ipax. 3aH. Cam. pab.
OIIK-4 + + OTyeT N0 MHAUMBUIYAIbHOMY 33JJaHUIO,
Ortuer no I'TIO, Onpoc Ha 3aHATHSAX,
Tect
T1K-3 + + OTueT No UHIUBUAYAILHOMY 33JJaHUIO,
3ammra otuera, Otuer no I'TIO, Ompoc
Ha 3aHATHAX, TecT
6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI

He mpenycmotpeno PVYII

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabnuie 8.1.
Tabmuma 8.1 — HammeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
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HanmeHnoBaHMe NpakTHYECKUX 3aHATHN Tpynoemkocts, | @opmMupyemblie
HaszBanus pasznenos
(ceMuHapoB) q KOMITETEHIIUU
5 cemecTp

1 Onpenenenue 1eneit | M3ydenne TeXHUYECKOTO 3aJaHuUs, TATCHTHBIN 5 [1K-3
¥ 3a71a4 dTama MpoeKTa |OUCK, U3y4EHHUE JINTEPATYPBI

Hroro 5
2 Pa3zpaboTka OnTuMu3anus yciaoBUi aKTUBHOTO U MTACCUB- 10 I1K-3
(axTyanusarusi) HOTO SKCIIEPUMEHTA.
TEXHUYECKOIO 3aJaHUs

© CCKOro 3a71 Utoro 10

JTana npoexTa
3 [locTaHoBKa HccenenoBanne TEXHOIOTHYECKUX MPOLECCOB 5 OIIK-4, TIK-3
VHIMBHUYaJIbHBIX (dbopMHpOBaHUS MJICHOK, UCCIEIOBaHUE Tpe-
3aJ1a4 B paMKax OOoBaHUH, PU-EMOB [TOCTPOEHUS U ONTH-
BBITIOJIHEHHUS dTana MU3ALHAN IOCIIEN0BATEIBHOCTEN TEXHOIOT -
MIPOEKTa YECKHX OIepanuii Kak (pyHKIMH [EeNn B 9KC-

nepuMeHnTe.MozaenupoBaHue BaKyyMHOU CH-

CTEMBI U €€ pacueT, MOACITUPOBAHUE U pacueT

ANEKTPO-(pU3nuecKux napameTpoB.Moaenu-

pPOBaHKE MPOLECCOBIEHEPALIMH, PACTIPOCTPA-

HEHUS U B3aUMOJICHCTBUS CBETOBBIX BOJI-

H.MccnenoBanue u MogenupoBaHue padoThl

ANIEKTPOPU3NIECKUX YCTPOUCTB (DOTOHUKH.

5




Uroro 5

4 BpinosiHeHUE CocraBieHue JOKyMEHTAIMU B COOTBETCTBUU 80 I1K-3
UHJIMBUAYaAJIbHBIX C JIeHCTBYIOIIMMHU CTaHApPTaMH, IOJrOTOBKA
3aJla4 B paMKax JTarna |oT4deTa
IPOEKTa

p Hroro 80
6 3amura oTyeTa o 3amuTa OT4eTa O BBHIITOJHEHUH 3Tara NpoeK- 8 [1K-3
BBITIOJIHEHUH HTaria Ta
MIPOEKT

POCKTa Uroro 8
Hroro 3a cemectp 108

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIINHU TPEICTABICHBI B

tabmure 9.1.
Tabmura 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
Bunasl camocrositensHol | TpynoemkocTs, | DopMupyembie
HasBanns paznenos a Py ’ PMHPY DOpMBI KOHTPOJIA
paboThI q KOMIIETEHIIUHU
5 cemecTp
4 BeinonHeHue [ToaroroBka kK mpaxkTu4e- 8 OIIK-4, IIK-3 | Omnpoc Ha 3aHATHSAX,
WHJIUBUIIYQJIbHBIX | CKMM 3aHATHUSIM, CEMHUHA- OTyeT no UHAUBHU-
3a/1a4 B paMKax pam TyallbHOMY 3aa-
3Tamna npoeKTa BEIMOHEHHE MHIHBHITY- 36 Huto, Tect
aJbHBIX 3aJJaHHUI
Uroro 94
5 CocraBnenune IloaroroBka u HamMCaHUE 14 OIIK-4, IIK-3 |Ortuet mo I'TIO,
oTuera OTYeTa MO MPAKTUKE Tect
Hroro 14
Hroro 3a cemectp 108
Hroro 108
10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmura 11.1 — banpHbIE OIEHKH IS SJIEMEHTOB KOHTPOJISI

o . MakcuMaJILHEBIN
N MaxkcuMabHbIH MaxkcuMabHbIH
DneMeHTHl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemectp
3ammra oT4eTa 30 30
Omnpoc Ha 3aHATHAX 5 5 5 15
Otuet o I'TIO 5 5 10 20
OT4eT Mo MHAUBUTYAITb- 5 5 10 20
HOMY 33/IaHUIO
Tect 5 5 5 15
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Hrtoro makcumyM 3a nepu- 20 20 60 100
on

Hapacraromum utorom 20 40 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

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

< 60% oT MakcuMaabHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OICHKY NpEJCTaBleH B TaOJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraenio)
2 (HeyROBICTBOHTENSHO) (HE Hwxe 60 6ammos F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. Cratuctuueckue MoJenu JUisi UH(QOPMAIIMOHHBIX CHUCTEM, KBAaHTOBBIX M OMNTOXJIEKTPOHHBIX
puOOPOB [DNEKTPOHHBIN pecypc] [DnekTpoHHbId pecype]: Yuednoe nmocoodue / Kacuumna M. C. - 2012.
95 c. (mara obpamenus: 08.06.2018) — Pesxxum moctyna: https://edu.tusur.ru/publications/2181 (mata 00-
pamenusi: 18.06.2019).

2. KoMmmbroTepHOE MOJEIMPOBAHKE U MIPOEKTUPOBaHKE [ DNEKTPOHHBIN pecypc]: YuebHoe noco-
oue / 0. P. Canukaes - 2012. 94 c. — Pexxum nmoctyma: https://edu.tusur.ru/publications/2548 (nara 06-
pamenus: 18.06.2019).

3. Kupumnosckuii, B.K. CoBpemMeHHBIE ONITHYECKUE UCCIIEIOBAHUS U U3MEPEHHS [ DIEKTPOHHBIN
pecypc] [OnexkTpoHHBIN pecype] [DnekTpoHHBIN pecypc]: yuebnoe nocodue / B.K. KupumioBckuif. —
OnektpoH. paH. — Cankrt-IletepOypr Jlanp, 2010. — 304 c. (mara o6pamenns:08.07.2018). — Pexum
noctyna: https://e.lanbook.com/book/555 (nata obpamenus: 18.06.2019).

4. TlonoBunkuH, A.J1. OCHOBBI MHXEHEPHOTO TBOpUECTBA [DJIEKTPOHHBIA pecypc| [DneKTpoH-
HBI pecypc] [DnekTpoHHBIN pecypc]: yueOHnoe mocobue / A.M. I1oJ0OBUHKMH. — DJNEKTPOH. JlaH. —
Cankr-IletepOypr Jlans, 2018. — 364 c. (mara oOpamenus: 08.062018). — Pexum npocrymna:
https://e.lanbook.com/book/105985 (mara ob6pamenus: 18.06.2019).

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. Ksacauma, M. C. CtaTHCTHYECKHE MOJICNU JJISl CHCTEM Tepeiaun M 00paboTKH HH(OpMAITHH.
Koncnexr nekuuit : yue6Hoe nocobue / M. C. KacHuna ; ®enepaiabHoe areHTCTBO MO0 00pa30BaHHUIO,
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ToMckwuii rocyIapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABJICHUS U pannodekTponukn, Kadenpa snekrpoHn-
HbIX TIprOopoB. - Tomck : TYCVYP, 2007. - 90 c. (nmata obpamienus:08.06.2018). (Hamuuue B OMOINOTEKE
TYCVYP - 99 5k3.)

2. MupomnukoB, M.M. TeopeTtnueckrue OCHOBBI ONTHKO-3JIEKTPOHHBIX MPUOOPOB [DIEKTPOH-
HBII pecypc] [DnekTpoHHbIN pecypc] [DneKTpoHHBIH pecypc]: yuebHoe mocooue / M.M. MUpOIIHUKOB.
— DOnektpoH. paH. —Cankt-Ilerepoypr Jlanp, 2010. — 704 c. (nara 06- pamenus: 08.06.2018). — Pe-
xuM focryna: https://e.lanbook.com/book/597 (nata obpamenus: 18.06.2019).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. CratucTuuecKkue MOJICNM KBAaHTOBBIX, ONTOIEKTPOHHBIX M AKyCTOONTHYECKUX MPUOOPOB
[DnexTpoHHBI pecypc]: MeToanueckue ykazaHus K npaktudeckum 3aHsatusm / M. C. Keacuuma, JI. H.
OpmkoB - 2012. 34 c¢. (mara  oOpamenus:08.06.2018). —  Pexum  mgoctyma:
https://edu.tusur.ru/publications/2183 (mara oopamenus: 18.06.2019).

2. IlnanupoBaHue u opraHuzanusi pa3paOOTKM WHHOBaUMOHHOW mnpoaykuuu (I'pynmosoe
npoekTHoe oOydenue — ['TIO 1 - 4) [DnexTponHbI pecypc]: Meroauueckue yka3aHHs K MPOBEACHUIO
KYPCOBBIX pa0bOT M opraHu3amuu camocrosTenbHor padoTel / E. K. ManaxoBckas - 2017. 12 c. (nara 06-
pamenns:08.06.2018). — Pexum noctyma: https://edu.tusur.ru/publications/6680 (mara oOparieHus:
18.06.2019).

3. Maremartudeckoe MoJeIUpOBaHue [DIEKTPOHHBIN pecypc]: MeToauyeckue yka3aHus 110 Bbl-
MIOJIHEHHUIO camMocTosATeIbHOM padoTthl / H. JI. Mamrotun - 2017. 28 c. (nara obpamienus:08.06.2018). —
Pexxum moctyna: https://edu.tusur.ru/publications/6700 (nara obpamenus: 18.06.2019).

4. CnernuanbHbIe BOIPOCHI TEXHOJIOTHH MPUOOPOB ONTUYCCKOMN JIEKTPOHUKH [ DIECKTPOHHBIN pe-
cypc]: Meronuueckue yka3zanus K npakrudeckuM 3aHsaTusiM / JI. H. Opnukos - 2018. 36 c.(mxara obparie-

Husa: 08.06.2018). — Pexum npoctyma: https://edu.tusur.ru/publications/8247 (mata oOpaieHus:
18.06.2019).
12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIsl JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YKCTa JIMI ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0OPOBbSI U MHBAJIMJIOB MPEAOCTABISAIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(OPMAIIHH.

JLst i1 ¢ HapyLIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

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

1. Ilpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IYeTCSl UCIO0Ib30BaTh 0a3bl JaHHBIX, HHPOPMAIIUOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYITI
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHre TUCIUILJIMHBI U TPpedyeMoe MPOorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe ofecriedyeHne A1 NPAKTUYEeCKUX 3aHATHIT
VYuebHast 1aboparopust
ydeOHast ayJuTOPUS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHMS 3aHATHH MIPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
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MOMEIIIEHUE [T IPOBEIEHHSI TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTeCTallun
634034, Tomckas obnacts, T. Tomck, Bepmmauna ynuia, a. 74, 108 aym.
Onwucanue uMeronierocs 000pya0BaHuUs:

- Jlocka MarHuTHO-MapKepHasi;

- Komnerorep (2 mit.);

- [Ipuntep HP Laser jet M1132;

- YcranoBka BakyymMHoro 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;

- [IpuGop komOuHMpOBaHHKIH U poBoi 1114313;
- Bakyymmerp BCb-1;

- Muxkpockomnsi: MbC-10, MUM-7;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows

— OpenOffice

13.1.2. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 mwiT.;

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

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B
OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYIIECTBIISIETCS C MCIIOIb30BAaHUEM CPEICTB O0YYEHHUS OOIIETO U CIEIUATIbHOTO Ha3HAYCHHS.
[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUWJIMBAIOIIEH anmaparypbl, MyIbTUMEIUHHBIX CPEICTB U APYTUX TEXHHUYECKHX CPEJICTB IpHeMa/Tiepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBBI€e 3agaHus

Jl7ist o11eHKH cTeneHr COPMUPOBAHHOCTH U YPOBHS OCBOCHHUS 3aKPETIJICHHBIX 32 TUCITUTUIMHON

KOMIIETCHITHI TIPOBOAUTCS 3aIIUTa OTYETOB MEPE]] aTTECTAI[HOHHO-IKCIIEPTHOM KOMHUCCHUEH.

Ornucanme 6e30MacHBIX METOJIOB MPOBENECHHUS PA0OT MPUMEHUTEIHHO K JOMAITHEMY 3aJJaHHI0, MO-

JIETTMPOBAHUE TTOCIIEI0BATEILHOCTH MTPOBEACHHS DKCIIEPUMEHTATIBLHBIX HCCIICIOBAaHUH, UCCIIEI0OBA-
HHE I10-

TPEIIHOCTEN Ha PA3IMYHBIX dTanax dKCIEPUMEHTA, UCCIIETOBAHUE PACTIPEICIICHHSI MIEKTPUIECKO-
ro OIS

0 TIOBEPXHOCTH KPUCTAJIa U MOJICTTUPOBAHNE YTEUCK MOTCHIINAIA C KpUCTaJla.

MonenupoBaHne SKBUBATIEHTHOM 3JIEKTPUUYECKON CXEMBbI BKIIIOUSHHS] KPUCTAIIA JJIsl U3MEPEHUs

s7c upo3ddeKTa u uccae0BaHNe U3MEHEHHS J/IC TIPH U3MEHEHUH TEMITePaTyPhI

MonenupoBanre U3MEHEHUsI aMILTUTYbl U3MEHIEMOT0 CUTHAJA JAJIs JIMHBI U3MEPUTENILHOTO Ka-

oens 1, 3 u 4 meTpa, eciii CKOpOoCTh curHajia (a3oBOM BOJHBI TTOJIOBUHA CKOPOCTH CBETA HA YacTO-
T€ 5 Me-

rarepil. MccnenoBanue n3meHeHus ¢a3bl B 3aBUCUMOCTH OT JITTHHHBI U3MEPHUTEIIBHOTO Ka0est

CMopenupyiite Kakas aMIUTUTY/Ia CUTHAJIA MIPUIET B OCIIIUIOrpad ¢ M3MEPUTETHLHOTO COMPOTUB-

sneans 1 Om.

MonenupoBanue o0ecrieueHus: BakyyMa Ipy OTKa4yKe raza u3 BakyyMHOU kamepsbl. MccnenoBanue

BaKyyMHOW CHCTEMBI Ha TEPMETHUIHOCTh

HccnenyiiTe TOBEpXHOCTh KPUCTAIITIA K CMOJISTTUPYNUTE YCTIOBHS Pa3BUTHS IIPOOOS MO MTOBEPXHO-

CTH TIbE302JICKTPHUKA.

OO6opynoBaH¥e ¥ MHCTPYMEHTHI Il MOHTaXa U MOJUPOBKH ONTHYECKIX MaTePUAIOB

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
TexHuka 6e3onacHocTy Ha DBM npu MoJeTUpPOBaHUN PA3IMUHBIX YCIOBUHM MUpodPdexTa u npu
HKCIIEPUMEHTAIBbHOM HCCIIE0BAaHUH TapaMETPOB.
CMmojenupyiiTe CIUIONIHOM CIIEKTP CUTHAJIA ¢ KpUCTala pu nuposddexTe, ucciaenyire u odoc-
HYWTE pe’KuUM BbIOOPKH CUTHaJa B ociuiorpad ¢ yactoroi 1 repi.
CMopenupyiiTe KapTHHY YTEUKH 3aps/ia ¢ KPUCTAJUIa U UCCIICAYNUTE HANPaBICHNUE JIUHUNA YIEKTPH-
YECKOr0o NOJIs Y BBEJCHUM U30JIITOpa BOKPYT KpHUCTaslia
Ka4yecTBEHHO CMOAETUPYITE IMEKTPUUIECKYIO CXEMY BKIIIOUECHHS MTbE30KPUCTAIIIA U UCCIIENYITE
U3MEHEHHUE €€ NapaMeTPOB OT U3MEHEHHUs Pa3MEpOB KpHCTalla
CMonenupyiite Kak MEHAETCSI HHTEHCUBHOCTb NMUPO3(PPEKTa IPU N3MEHEHNN HAIIPABICHUS OCH
HOJISIPU3alUK C +Z Ha - Z ¥ NPOBEIUTE KAUECTBEHHOE UCCIIEI0BAHUE €CIIH OCh MOJIIPU3ALUN Me-

HSIETCS C

+X Ha -X
Hccnenyiite cieapl 3ppo3un 0T NpoOOEB M0 KPUCTAILITY, CMOJICIIUPYITE KapTUHY IPo00st U THIT
paspsna
KakoBa Mozienp CMEHBI MOJSIPHOCTH CUTHAJIA [P Harpese Kpucraia. Mcenenyiite ero npossie-
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HHE MpH OOJIBIION M MaJOH CKOPOCTH HarpeBa.

14.1.3. Tembl HHANBUAYAJTBbHBIX 32/1aHUI
[InanupoBaHKe SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN 110 TEME JIOMAIIHETO 3aJaHus
IInanupoBaHKe OLEHKH MOTPEIIHOCTEN SKCIIEPUMEHTOB
[InanupoBaHKe MATEMaTUYECKOTO COITPOBOKACHUS IKCIIEPUMEHTOB
[TnanupoBaHue ypOBHSI KOMIBIOTEPHOH rpavKy NPOBEIEHHBIX UCCIIEI0BAaHUN
[TnanupoBaHue U aHAJIU3 SKCIIEPUMEHTAIBLHOM 0a3bl
[TnanupoBaHre MEpONIPHUATUI IO TEXHUKE O€30aCHOCTH
[TnanupoBaHue MepONPUITHIA 11O COBITY TOBapa Ha PbIHKE

14.1.4. Temsl npoexToB I'TIO

@OTOMHYIIUPOBAHHbBIE U3MEHEHHSI CBOMCTB IOJIYIIPOBOJHUKOBBIX coeAMHEHUN A2B6.

HccenenoBanne TepMOMHAYLIMPOBAHHBIX SIBJICHUN B KPUCTAJIIaX CUIIJIEHUTOB

OnTHKO-37IEKTPOHHBIE TPHOOPHI U YCTPOICTBA HA OCHOBE B3aUMOACHCTBHSI CBETOBBIX BOJIH B

dboTopedpakTUBHBIX KPUCTAJLIAX

['enepanus miIa3MEeHHBIMH KaToJaMH JIEKTPOHHBIX IIYYKOB U UX IPUMEHEHNE

YcraHoBKa [Ji U3MEpeHHsl 3eKTpoonTtudeckoro ko duuunenta B kpucramwiax KTP u aHuobara

JTUTUS

Hccnenoanue GOTOMHAYIIUPOBAHHBIX CBOWCTB KPUCTAILJIOB KJIacca CUILICHUTOB

HccnenoBanue CeKTPalbHBIX XapaKTePUCTHK TUHAMUKU Pa3BUTHS OTPAXKATEIbHBIX (hoTopedpak-

THUBHBIX PELIETOK B KPUCTAJJIAX CHJIJICHUTOB B YCIIOBUSX BHEIIHEW HEKOI'€PEHTHOM MOJCBETKH U
BIIMSTHUS

TEMIIEpaTyphbl

OnexTpodusznueckas 00padoTKa KOMIO3UITMOHHBIX MAaTEPUAIOB

Buneo no 3anpocy

HccnenoBanue CeKTpalbHBIX XapaKTePUCTHK TUHAMUKY (DOTOMHIYITUPOBAHHOTO MOTJIOMICHHUS

CBETAa B KPUCTAUIAX CUJUICHUTOB B YCJIOBUSX BHELIHEH HEKOI'€PEHTHON NOJCBETKH W BIMSHUSA
TemIepa-

TYpBI

14.1.5. Bonpocsl nuddepeHnupoBaHHoro 3auera
[TpennoXuTh HECKOIBKO BapUaHTOB pa3paboTkH mpudopa GOTOHUKH.
O6ocHOBaTh MaTeMaTUYECKU BBIOOP TEXHOJIOTHUH, 000PYIOBAHUS U PEKUMOB.
CocTaBUTh IOCIEA0BATENBHOCTh TEXHOJIOITMUECKHUX ONepaluil

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS UL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns i ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUI0B

Kareropuu Bupl 1OOTHUTENBHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaoB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJIbHBIE Pa0OTHI

C napyumeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHue 110 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC 110 TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO AMCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOsITENIbHbIE PabOTHI, BOIPOCHI K METOlaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeIMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJ U3 COCTOSIHUSA
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INOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

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

- IIPEJOCTABICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa orneHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TOKYMEHTA;

- B IIeYaTHO! (hopMe yBETMUEHHBIM HIPUPTOM.

JLst M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMY ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpu HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHM BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00y4YEHUsT MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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