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paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Lenwro m3ydenust aucuiuinabl "KomMnbioTepHOe MOACTUPOBAHHUE B DJIEKTPOHUKE MUKPO- M HAHO-
ctpyktyp (I'TIO 1)" B pamkax rpynmoBOro mpoeKTHOTO OOy4eHHs SIBISETCS MPAKTHUYECKOe 3aKperieHHue
3HAHUW U HABBIKOB MIPOEKTHOM, HAYYHO-UCCIIEA0BATEIbCKOM U OPraHU3allMOHHON IESITEIbHOCTH B paMKax
npodeccuOHANBHBIX 3a/1a4 M0 HAMPABIECHHUIO MOJTOTOBKH 00YUYaIoIIerocs.

1.2. 3agaun IMCHMIIINHBI
— 3ajavyaMu u3ydeHus AMCUUIINHBI «KoMIbroTEpHOE MOAETUPOBAHUE B SJIEKTPOHUKE MUKPO- U
HaHOCTPYKTYp (I'TIO 1)» ABnsAtOTCS M3y4eHHE OCHOBHBIX HMOHATHM M TEOPETHUECKHUX BBIKJIAJOK IO BO-
pocaM KBaHTOBOPA3MEPHBIX TE€TEPOCTPYKTYP, ONMUCAHHS MPOIECcCOB UG Py31n, HOHHOTO JISTHPOBAHUS,
OKHCJICHHUS U DIIUTAKCUH, NIEpEPACIIPEEICHIE TPUMECH; U3YYEHHE OCHOB IIOCTPOEHHS MaTEMaTH4eCKUX
MoJIesIel KBAHTOBOPAa3MEPHBIX CTPYKTYP, HAHOTEXHOJIOTUH.

2. MecTto mucuuniuebl B ctpykrype OIIOII

JucuumuinHa «KoMnbroTepHOE MOAEIMPOBAHUE B 3JIEKTPOHUKE MHUKpO- M HaHocTpykTyp (I'TIO
1)» (b1.B.]1B.4.2) otHOCcuTCs K O510KY | (BapuaTuBHas 4acTb).

[TpenmecTBYOIKUMH TUCHMIUIMHAMY, (POPMHUPYIOLUIMMH HayajbHbIE 3HaHUS, sABJstOTCA: MHPOD-
MAaIMOHHBIE TEXHOJIOTHH, MaTeMaTHiecKoe MOJCITUPOBaHNE U TporpaMmupoBanue, [Ipuxinaanas napop-
MaTHKa.

ITocnenyromyMy THCIUILUIMHAMH SBJISAIOTCA: MoaennpoBanue U MPOEKTUPOBAHUE MUKPO- U HAHO-
cucteM, OCHOBBI TEXHOJIOI'MH JIEKTPOHHON KOMIIOHEHTHOM 0a3bl, TeXHOIOTUs MaTepuansoB MUKPO- U Ha-
HODJIEKTPOHUKH.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-7 ciocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHHUKH, U3ME-
PUTEIbHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NMpo(dhecCHOHANIbHOM
JIeSITEIIbHOCTH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpocTeiiue pu3nyeckue 1 MaTeMaTHUeCKUe MOJIeNIN Mpubo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHBIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIBTATHI UCCIIEN0BaHUM, IIPE.-
CTaBIISITh MaTepHallbl B BUE HAYUYHBIX OTUETOB, MyOIMKAIIU, IPEe3eHTaIHil;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4alOLUICs TOJKEH:

—  3HATh LEJH U 3aJIa4d TPYIIIOBOIO MPOEKTHOTO O0YYEHUS; OCHOBBI IPOEKTHOMN JAEATEIbHOCTH;
UHAMBUAYalIbHbIE 3a1auu B paMkax ['TIO; ocHOBHbIE YHMCIEHHBIE METO/IBI, UCIIOJIb3YyeMble B MaTeMaTHye -
CKOM MOJIEJIMPOBaHMUHU; aJTOPUTMBI ITPOBEACHUSI MHOTO()AKTOPHBIX KCIIEPUMEHTOB NPH MOCTPOCHUHU Ma-
TEMaTUYECKUX MOJIENIEH CIIOKHBIX OOBEKTOB; KOHEYHO-PAa3HOCTHBIE CETOYHBIE METO/bI, UCIIOJIb3YeMbIE B
MOJIEIMPOBAHUH; OCHOBBI METO/Ia KOHEUHBIX 3JIEMEHTOB, IPUMEHUTENBHO K CUCTEMaM MOJEIUPOBAHMUS;
TpeOoBaHus, NpeAbsBIseMbIe K (OpME U COJepKaHUIO HAYyYHBIX OTYETOB, MyOIUKAIIUH, TPE3eHTalUH.

— yMeThb paboTaTh B COCTaBE NMPOEKTHON I'PYIIIBI PH PeaTU3alUU TPOSKTOB; MPAKTUYECKH UC-
N0JIb30BaTh 3HAHMS U HABBIKK B PaMKax Mpo(ecCHoHaIbHOM AEATENbHOCTH; CTPOUTH (OpMajbHbIE MaTe-
MaTU4eCKHe MOJIENN peallbHbIX OOBEKTOB Ha OCHOBE HKCIEPUMEHTAIBHOIO UCCIEJOBAHUS UX XapaKTepH-
CTHK; OIPEIeNsATh MapaMeTpbl (U3NUYECKUX Mojee 0OBEKTOB Ha OCHOBE AKCIIEPHUMEHTAILHOTO HCCIIe-
JIOBaHUS UX XapaKTEPUCTHK; MPUMEHATh YMCIECHHbIE METO/bI TP MCIIOJIb30BAaHUN MOJIeNIeN anredpaunye-
CKUX YpaBHEHMH M UX CHUCTEM; NPUMEHSTh YHCICHHbIC METO/BI IIPU UCIIOJIB30BAaHUN Mozenel - nudde-
pPEHLIMANBHBIX YPAaBHEHUH U X CUCTEM; (POPMYIMPOBATH OCHOBHBIE PE3YJILTATHI paOOTHI U OLIEHUBATh UX
3HAYUMOCTD JJISl TIPE/ICTABICHUS] MaTEpUAIIOB B BHJIC OTUETOB U MyOIHMKAIUIA.

—  BJaJeTh IPO(HECCHOHAIBHBIMU HaBBbIKAMH PEIEHUs MHIAMBHYaIbHbBIX 3ajjad IPH BBIMOJIHE-
HUU NPOEKTA; METOJAMHU HCIIOJIb30BAHNS KOMIIBIOTEPHBIX TEXHOJIOTMH B MOJEJIMPOBAHUU; NOCTPOCHUS
MaTeMaTU4eCKUX MO/IETIEeH HEKOTOPhIX KOHKPETHBIX (PU3MUECKUX U XUMUYECKUX OOBEKTOB.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0mast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIET 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B TaOIH -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

4 cemecTp
AyrmuTopHsble 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
W3 Hux B MHTEpaKTUBHON (hopme 10 10
CamocrosTenbHas pabota (Bcero) 114 114
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 114 114
Bcero (0e3 ax3aMeHa) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHbie EquHuib 6.0 6.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTAHBI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

—~ 0]
7, ol 2 2 2 g
2 © g GE) 14 E
S S S 2 0
Haspanus pa3aenoB AUCHUTUIMHBI © e o © & &
2 =
g 2 G 2 3
£ S 28 g
4 cemecTp
1 Onpenenenue 1enei U 3a1a4 3Tana npoeKTa 6 6 12 OIIK-7, I1K-1,
ITK-3
2 PazpaboTka (akTyanau3aius) TEXHUUYECKOTo 3a/1a- 24 24 48 OIIK-7, IIK-1,
HUS Tana npoeKTa [1K-3
3 [locTaHOBKAa MHIMBUYaJbHBIX 337a4 B paMKax 12 12 24 OIIK-7, IIK-1,
BBITIOJTHEHHUS dTara MpoeKTa I1K-3
4 BplnoaHEHUE MHAMBHUIYAJIbHBIX 33/1a4 B paMKax 36 36 72 OIIK-7, TIK-1,
Jrana IpoeKkTa [1K-3
5 CocTaBnenue oTueTa 18 30 48 OIIK-7, TIK-1,
[1K-3
6 3anuTa oTYeTa O BBHIOJIHEHUH 3TAla MPOEKTa 6 6 12 OIIK-7, IIK-1,
ITK-3
Hroro 3a cemectp 102 114 216
Hroro 102 114 216

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
He npenycmorpeno PVYII.

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIC CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne pa3nenoB qaHHOM AMCUUTUIMHBL, 7151 KOTOPBIX HEOOXOAMMO
HayuMeHOBaHME TUCIUILIHH U3yueHue 00eCIeunBaroUX U 00eCeYnBaeMbIX JUCIUILTUH
1 2 3 4 5 6
[IpenmecTByronye AMCUUIUINHBI
1 UudopmaninoHHbIE TEXHOJIOTUU + + + + + +
2 MateMaTH4ecKoe MOJICIIUPOBAaHHUE U
AACIHP + + + + + +
IpOrpaMMUpPOBaHUE
3 [Ipuknaanas napOpMaTUKa + + + + + +
[Tocnenyronue TUCIUIIITHHBI
1 MozpenupoBaHue U IPOSKTHPOBAHUE
JICIHD p p + + + + + +
MHUKpPO- U HAHOCUCTEM
2 OcHOBBI TEXHOJIOTMH DIEKTPOHHOH n . N N + N
KOMIIOHEHTHOH 0a3bl
3 TexHoyIOrMsa MaTepuaioB MUKpPO- U n n n n . "
HAHOAJICKTPOHUKHI

5.4. CooTBeTCcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

THH
§ Bunnl 3ansatui
= X
5 = =
& y s DopMBI KOHTPOJISE
= = =
5 ¥ =
7 = o
OIIK-7 + + 3amura otyera, OTuer no I'TIO, Tect
TIK-1 + + 3amura otuera, Otuer no I'TIO, Tect
TIK-3 + + 3amura otuera, Otuer no I'TIO, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yUeHUs
TexHOMOTruM HHTEPAKTUBHOTO 00yYeHHS MTPU Pa3HbIX (hopMax 3aHATUN NpUBeAeHBI B Tabnuie 6.1.
Tabmuua 6.1 — TexHOJIOTMM UHTEPAKTUBHOTO 00YUYEHHSI MIPU pa3HbIX popMax 3aHATUI

NHTepakTUBHBIC
Meronbl [PAKTUYECKUE Bcero, u
3aHATHS, U
4 cemectp
Pa3paboTtka nmpoekra
Pemenne cutyalimoHHbIX 3a1a4
Pabota B komane
Hroro 3a cemecTp: 1 10
Hroro 1 10
7. JIaGopaTtopHbie padoThI
He npenycmotpeno PVYII.
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 3 £
3 s 5
Z > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o) S E
= o, =
a o 2
~ S}
4 cemecTp
1 Onpenenenue uenei u | [locraBka nenei u 3amad stamna npoekra ['TIO. 6 OIIK-7,
3aJa4 dTarna npoeKkTa Hroro TIK-1, IIK-
3
2 Pa3zpaboTka Opranu3zanus Hay4HbIX UCClIe0BaHUN. TexHuueckoe 24 | OIIK-7,
(akTyanmuzarmsi) 3a/IaHke B KaJeHaapHbIi Tuiad. O030p HAy9HO-TEXHHU- ITK-1, TIK-
TEXHUYECKOIO 33/1aHusl | yeckoi nHpopmarmu. Pabora B HayyHO-TEXHUUYECKON 3
JTana npoexTa 6ubnoTexe, Mouck B cetu MHTepHeT.
Hroro 24
3 ITocTaHoBKa Kpatkue cBeeHus: 0 KBaHTOBOPA3MEPHBIX T€TEPO- 12 OIIK-7,
WHIUBUYAJIbHBIX 3371a4 B | CTPYKTypax. I[IpyHIMI pasMepHOro KBaHTOBaHUS. IK-1, TIK-
paMKax BbINIOJHEHUS YcnoBust HaOMIOIEHUS KBAHTOBBIX pa3MepHbIX A dek- 3
JTana npoexTa TOB. CTPYKTYpBI C IByMEPHBIM AJIEKTPOHHBIM Ta30M.
IerepocTpykTypsl U ux kinaccudukauu. [loctaHoBka
1 (OpMyIMPOBKA UHAUBUIYAJIbHBIX 33/1a4.
Hroro 12
4 BeinonHeHue KommnbrotepHoe MonenupoBanue GU3NUECKUX Mpo- 36 |OIIK-7,
WHJMBU1yaJIbHBIX 33]1a4 B | IECCOB B KPUCTAJJIaX U KBAHTOBOPA3MEPHBIX CTPYK- IIK-1, TIK-
pamKax sTamna npoexTa Typax. MozenupoBaHue SHEpreTHYecKoro CreKTpa 3
3JIEKTpOHA B TBepJoM Tene (Mozaenb Kponura-Ilen-
HHU). MonienupoBaHye YHEPreTUYeCcKOro CeKTpa dJeK-
TPOHa B OJJHOMEPHOM KBaHTOBOM siMe. Moaennposa-
HUE JIBIKEHUS 3JIEKTPOHA BOJIU3U NOTEHIIMAIBHON
CTyneHbKH. KOMIIBIOTEpHOE MOJIENTMPOBAHUE MUKPO-
1 HAaHOCTPYKTYp. MozaenupoBanue npoueccos qud-
¢by3un. MonenupoBaHue IpOLECCOB HOHHOTO JIETUPO-
BaHUs. MozenrpoBaHue MPoLecCOB OKUCIIEHUS U
SMUTAKCHUH.
Uroro 36
5 CocTtaBieHue oT4yeTa AHanu3 1 0ohopMIIEHHE PE3YJIbTATOB HAYYHBIX UCCIIe- 18  |OIIK-7,
noBaHui. Cucremarusamnus U opopmiIeHHE pe3yibTa- IIK-1, ITK-
TOB, ITOJIFOTOBKA MaTepuaios B BUje otyera. [loaro- 3
TOBKa 1 0(OpMIIEHHE MaTepUAJIOB UCCIIEJOBAHUI B
Buje myonukanuu. [loaroroBka ycTHOrO BBICTYILIE-
HUSA U NIPE3CHTAIIH.
Hroro 18
6 3amninTa oTYeTa O [TyOnuunas 3ammra oTueTa. OIIK-7,
BBITIOJTHEHHUH ATall TIK-1, TIK-
OJIHE JTamna Hrtoro ,
IIPOEKTa 3
Hroro 3a cemectp 102
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
S e =
> &3
o Z
= iS)
4 cemectp
1 Onpenenenue neneit u | [loaroroBka k nmpakTuye- 6 OIIK-7, |3ammura otruera, OTUeT 11O
3a7a4 dTarna npoeKkTa CKHM 3aHSITHSIM, CEMHHA- TIK-1, I'TIO, Tect
pam [1K-3
Utoro 6
2 Pa3zpaboTtka [ToaroroBka Kk mpakTuue- 24 |OIIK-7, |3amura otdyera, OTUeT 1O
(axTyanuzarmsi) CKHUM 3aHSATHSM, CEMHUHA- IIK-1, I'TIO, Tect
TEXHUYECKOrO 3a1aHUs pam [1K-3
3Tamna npoeKTa Hroro 24
3 [IocTanoBKa [ToaroroBka k mpakTuue- 12 |OIIK-7, |3ammra otdyera, OTUET IO
WHIMBUYaJIbHBIX 337124 B | CKUM 3aHSTUSIM, CEMHUHA- TIK-1, I'TIO, Tect
paMKax BBITIOJTHEHUS pam I1K-3
3Tamna npoeKTa Hroro 12
4 BrinosHeHNUE [ToaroroBka Kk mpakTuue- 36 |OIIK-7, 3amura otuera, OTUET IO
WHAWBUAYAIbHBIX 33724 B | CKAM 3aHATHUSIM, CEMUHA- TIK-1, I'TIO, Tect
paMKax 3Tana MpoeKTa pam [1K-3
Hroro 36
5 CocraBneHue oTuera [TogroroBka Kk mpakTuue- 30 |OIIK-7, |3amura otdyera, OTYET I1O
CKHM 3aHSITHSIM, CEMHHA- TIK-1, I'TIO, Tect
pam [1K-3
Hroro 30
6 3amura oT4eTa O [ToaroroBka k mpaxkTHye- 6 OIIK-7, |3amura otuera, OTUeT 11O
BBINTOJTHEHHUH HTara CKHUM 3aHSATHSM, CEMHUHA- IIK-1, I'TIO, Tect
MIPOEKTa pam [1K-3
Hroro 6
Hroro 3a cemectp 114
Htoro 114
10. KypcoBasi paGora (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4arouuxcsi

11.1. BanabHbIe OLlEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

DneMeHTHl y4eOHOH
JEATeLHOCTH

MaxkcuMaTbLHBIN
6am1 Ha 1-y10 KT ¢
Hayajia ceMecTpa

MakcuMalILHEBIN
0a 3a mepuo
mexnay 1KT n 2KT

KOHCI CEMECTpa

MaxkcuManbHbIN
0aJut 3a nepuos Bcero 3a
mexay 2KT u na ceMecTp
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4 cemecTp
3amura oT4yera 30 30
Otuer no I'TIO 15 15 40 70
Hroro makcumym 3a nepu- 15 15 70 100
on
Hapacraromum utorom 15 30 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEJICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHO#M CyMMBI OaiioB Ha aaty KT

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

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuie
11.3.

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

Hrorosas cymma 6amios,

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

IK3aMeH

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

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

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Ho6parumoB, 1.M. OCHOBBI KOMIIBIOTEPHOTO MOCIUPOBAHUS HAHOCUCTEM. [DJIEKTPOHHBIN
pecypc] / 1.M. U6parumos, A.H. Kopmios, F0.®. Hazapos. — Onekrpon. nan. — CII6. : Jlans, 2010. —
384 c. [DnekTtponHbIii pecypc| - Pexxum moctyma: http://e.lanbook.com/book/156 (mara oOpamieHus:
25.06.2018).

2. DneMeHTHl U MapuIpyThl U3roToBieHUs: KpeMHueBbIX MC 1 MeTobl UX MaTeMaTH4YeCKOro MO-
nemuposanus /| M. A. Kopones [u np.]. - M.: BUHOM. Jlaboparopus 3Hanwmii, 2012. - 423 c. (Hanu4ue B
oubmmoreke TYCVYP - 35 9k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Hanorexnonoruu B anekrponuke: Monorpadus / H.WU. Boprapar u ap. pen. 0. A. Hambirus.
MockoBCKHI TOCYIapCTBEHHBIM MHCTUTYT IEKTPOHHON TexHUKH. — M.: Texnocdepa, 2005. — 446 c. (na-
nugne B onbmmoreke TYCVYP - 20 5k3.)
2. 3onpaoBele HaHOTeXHOJOTHH B 3ekTpoHuke / B.K. HeBonun. — M.: Texnocdepa, 2005. — 147
c. (manmmuue B 6ubmotexe TYCVYP - 9 5k3.)
3. OcHOBBI HaHORJNIEKTPOHUKH: YuyeOHoe nmocobue st By3oB / B.IL. [Iparynos, W.I. HeusBecrt-
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Helid, B.A. Tpumguun. — 2-e usn., uci. u nom. — HoBocubupck: HI'TY, 2004. — 494 [2] c. (nanuuue B 616 -
muoteke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. VYuebHO-MeTOAMYECKOE TIOCOOUE IJII CaMOCTOSTENILHOW PabOTHI CTYACHTOB IO JUCITUILIAHE
«®du3rKka HU3KOPA3MEPHBIX CTPYKTYp»: K caMocTosTelbHOr padore / M.M. CumyHuH. MUHHUCTEPCTBO
oOpaszoBanusi U Hayku Poccuiickoit ®Denepauuu, HanumoHanbHBIH HCCIIEIOBATENbCKUN YHUBEPCUTET
«MUDT» (M.). — M.: MUDT, 2011. — 128 c. (Hanuuue B 6ubmotexke TYCVYP - 1 9k3.)

2. VYuebHO-MeTOAMYECKOE Mocobmue «MaremaThndeckoe MoJenupoBaHue»: i CTyIEHTOB IO
HanpasyieHuto 210100 «DnekTpoHnka U HaHOZJEKTpoHUKa» U 222900 «HaHOTEXHOJOTMUM U MHKPOCH-
cremHas TexHuka» / 3apukoBckas H. B. - 2014. 103 c. [DnekrpoHHsIii pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/4607 (nara oopamenus: 25.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUeCKHE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIIPUATHUS UHPOPMAITIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 1M1 ¢ HAapYLIeHUsIMHA OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Hayuno-ob6pazoBarenbHbiii moptan TYCYP - https://edu.tusur.ru/

2. MWzparenbctBo «JlaHb» DnekTpoHHO-O0MOMHOTEYHast cucTema - http://e.lanbook.com/

3. Peructpanms u mareHTOBaHUE M300peTeHuii http://www.znaktm.ru/patentovanie.html

4. 3ammTa = UHTEIUIEKTyalbHOMN COOCTBEHHOCTH http://www.znaktm.ru/intellektualnoj-
sobstvennosti.html

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
JlaGopaTopust TeTepOoCTPYKTYPHOM SIEKTPOHUKH U CBETOIUOIHON TEXHUKHU
yueOHast ayJUTOpHs I IPOBEICHUS 3aHATUH 1aOOPaTOPHOTO THIA
634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, n. 74, 216 ayn.
Onwucanue uMerouierocs 000pya0BaHuUs:
- Ontrueckuit YO cnexkrpomerp USB2000;
- UK ®ypse-cnekrpometp Infralum FT-801 ¢ npucTtaBkoii Ha oTpakeHUE;
- PacTpoBsiii anexkTponHblil Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
50EDX;
- PamanoBckuii cnexktpometp Avantes-532TEC;
- 3mepuTenp napaMeTpoB MOIYIPOBOJHUKOBBIX TprOopoB MeTrponom-03;
- Mukpounrepdpepometp Jlunauka MUN-4M;
- Hudposoit RLC-metp Protek 9216A;
- Usmepurens nmmuranca MHUIIN E7-20;
- Kommbrotep (4 mirt.);
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- HoyrOyx;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— AvaSoft ThinFilm — USB1

— AvaSoft-Raman for AvaSpec
— AvaSpec - USB 1

— Avast

— Bruker QUANTAX 50

— ExpertPRO 801

— LibreOffice

— Microsoft Windows XP

— OOIBase

— PDF-XChange Viewer

— TM-1000

— BAX

— BOX

13.1.2. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNnbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTtb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmeberb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaloT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro 06ecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHre TUCHUIITHHBI VISl JIMI ¢ OTPAHHYECHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIMI0B

OcBO€HUE NUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U WHBAIWJAMU
OCYIIIECTBIISIETCS C UCTIOIB30BAHUEM CPECTB OOYUEHHUS OOIIETO U CIICIIMAIbHOTO Ha3HAUCHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLTUMHUCS ¢ HAPYHIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCTIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUUYECKUX CPEACTB MpUeMa/mepeaa-
4yr yaeOHOM nH(OpMAITUU B TOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETIOIaBaHus i 00yJarOIINXCs
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpHUs, B KOTOPOU 3aHUMAIOTCS
oOyugaromiyecs: ¢ HapyIlIeHHeM cliyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOIb30BaHUE B
JIEKIIMOHHBIX M YIYEOHBIX ayTUTOPUSIX BOZMOKHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HapuMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha SKpaHe) MPU TOMOIIY BUACOYBETUIHUTENEH 11 KOM(GOPTHOTO IPOCMOTPA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBBIC 3aJaHUA
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETEHIIMH TPOBOIMUTCS 3allUTa OTYETOB MEPE ATTECTAlMOHHO-IKCIIEPTHOW KOMUCCHUEH.

14.1.2. Temsl npoexkToB I'TIO
Tembl npoekTtoB I'TIO onpenensitorcs pyKOBOAWUTEISIMU B 3aBUCHUMOCTH OT CYIIECTBYIOUIMX IO-
TpeOHOCTEN B HAYYHBIX pa3pabOTKax.

14.1.3. Bonnpocsl niuddepeHnupoBaHHoOro 3auera
JuddepeHurpoBaHHbIi 3aUeT MPOXOAUT B (POpME 3aLIUTHI Tepesl KOMUCCHUEH pe3yabTaToB pado-
THI, TPOJICIIAHHOM B CEMECTPE, U MPEICTABICHUH OTYETA.

14.1.4. MeTonu4eckue peKOMeHAalNu

OO0s3arenpHBIC aymUTOPHBIE 3aHATHS 10 auctuiinHaM ['TIO mpoBoAsSTCS KaXKIbIi YeTBEPT B €U -
ueiid nens ['T10. Ha kadenpax coctaBnsieTcst U yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYIII, C yKa-
3aHHEM BPEMEHU U MECTa ITPOBEICHUS 3aHATUH.

PykoBoauTens MpoeKTa CTaBUT KaXJAOMY YYaCTHUKY MHAMBUAYaTbHbIC 337a4d B COOTBETCTBUH C
HaIpaBJICHUEM (CTICIIMATBPHOCTHIO) 00yUeHHUs U TpoduiieM (Crennann3aueil) CTyIeHTa.

Kax et atan I'TIO 3akaHunBaeTCs 3alUTOM OTUETA C BLICTABIIEHUEM OILIEHKH 3a dTar. MITOroBbIe
OTUYETHI M OT3bIBBI PYKOBOJIUTENS MPUKPETUIAIOTCS K CTPAHULIE TPOEKTA B TEYEHHUE HEJIENH MOCIIE 3aAINTHI.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 10OMOAHUTEIBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napyueHusmMu
ciyxa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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