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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenbto m3ydeHus TUCHUIUIMHBI "MeTobl MCCIEeOBaHMs M aHaJlu3a MHKPO- U HAaHOCTPYKTYpP»
(I'TIO 2)" B paMKax rpynioBOro MPOEKTHOTO OO0yueHHs ABISETCS MPAKTUUYECKOE 3aKpeIUIeHHE 3HAaHUM 1
HaBBIKOB IPOEKTHON, HAyYHO-UCCIIE0BATEIbCKOM 1 OpraHU3al[MOHHOM JEsITeIbHOCTH B paMKax npodec-
CHOHAJIbHBIX 3a/1a4 110 HANpPaBJICHHUIO IMOArOTOBKU 00y4aroIIerocs.

1.2. 3agaun IMCHMIIINHBI

— PasButHe y CTYIEHTOB TBOPYECKHX TOJIXOJ0B M CAMOCTOSITEILHOCTH TMPU TMPOBEACHUU
HAy4YHO-HCCIIEI0BATEILCKON paOOThl M BHITIOJHEHNUHN BBITTYCKHBIX KBaTU(UKAIIMOHHBIX pa0oT.

— H3yueHue cCTyaeHTaMHU METOJOB OpraHU3allud U TIPOBEACHHS HAYUHBIX MCCIIEIOBaHUMH,
odopMIIEHUS U TIPEACTABIICHUSI MOJTYYEHHBIX PE3YJIbTAaTOB.

— 3HaKOMCTBO C KOHCTPYKIIMEH HCCIIEIOBAaTEIbCKOM anmaparypbl, C YCIOBUSMHU HKCIUTyaTalllu,
C BPEMEHHBIMU METOJIaMU MCCJIE0BAHUM, OCBOEHHE CTYJICHTAMU OCHOBHBIX MPHUHIIUIIOB paOOTHI C TIPH-
O6opamu, MoNyYeHUE MPAKTUIECKUX HABBIKOB MPH MPOBEICHUHU UCCIEIOBaHUH.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctummmaa  «MeTonbl HWCCIEOBaHUS M aHamu3a MHKpo- W HaHocTpykryp (I'TIO 2)»
(b1.B.[IB.5.2) otHOCHTCH K 010Ky 1 (BapuaTHBHAs 4acTh).

[Tpenniec TBYIONUME JUCIUILTAHAME, (DOPMUPYIONTUMH HadaIbHBIC 3HAHMS, SBISIFOTCS: TexHOI0-
TUSl MaTepuaioB MHUKPO- U HaHODIEKTPOHUKH, Du3rKka KOHIESHCUPOBAHHOTO COCTOsHUS, Du3nka moiy-
IIPOBOJIHUKOB.

[Tocnenyromumu TuCIUIUIMHAME sBIsIOTCS: [lmanupoBanue sxcriepumenTa, [Iporneccsl MUKpo- 1
HAHOTEXHOJIOTUH, TeXHOIOrusi KPEMHHUEBON HAHOAJIEKTPOHUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Iponecc n3ydeHus QUCIUIUIMHBI HATIPaBJIeH Ha (YOPMHUPOBAHUE CIETYIOIINX KOMIETCHITUH:

— OIIK-5 criocoGHOCTBIO UCIOJIB30BaTh OCHOBHBIE MPUEMBI OOPAaOOTKH M MPEJICTABICHUS JKC-
NePUMEHTAJIbHBIX JAHHBIX;

— IIK-2 cnocoOGHOCThIO apryMEeHTUPOBAaHHO BBIOMpPATh M pPEean30BbIBAaTh HAa MpakTUuKe dpdek-
TUBHYIO METOJUKY HKCIIEPUMEHTAIILHOTO MCCIeIOBAHUS MMapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOWCTB M YCTaHOBOK IICKTPOHHUKH W HAHODJIEKTPOHHUKH PA3IMYHOTO (DYHKIIMOHATFHOTO Ha3HAYCHUS;

— TIK-3 roToBHOCTHIO aHAJIM3UPOBATh U CUCTEMAaTH3HPOBATh PE3YIbTAThl UCCIEAOBAaHUM, MIPeT-
CTaBIISITh MaTepHUaJIbl B BUE HAYUYHBIX OTUETOB, MyOIMKALIM, IPE3CHTAIHI;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

—  3HATh LEJH U 3aJ1a4d TPYIIIOBOTO MPOEKTHOTO 00YYEHUS; OCHOBBI MTPOEKTHOMN JAEATEIbHOCTH;
UHAMBUAYalIbHBIE 3a7auk B pamkax ['TIO; ¢pu3ndeckne NpuHIUIBI OCHOBHBIX SKCIIEPUMEHTAIBHBIX METO-
JIOB UCCIIEIOBAHUSI MAaTepUAIIOB U CTPYKTYpP, UCHOIb3YEMbIX B (PM3UKE U TEXHOJIOTUN HAHO- U MHUKPOCH -
CTEM, YCIIOBHS PEeaU3alli U I'PaHULIbI IPUMEHEHHS 3TUX METOJOB; PA3JIMYHbIE METOIUKHU SKCIEPUMEH -
TAJIBHOTO HCCIICAOBAHMS MTAPaMETPOB M XapaKTEPUCTUK MPH-O0POB U YCTPOICTB AIEKTPOHUKH; OCHOBHBIE
npueMbl 00pabOTKH IKCIIEPUMEHTANIBHBIX JAHHBIX; OCHOBHBIE CIIOCOOBI aHAIN3a M CHCTEMAaTU3aluH JKC-
NepuMEeHTaIbHON MH(pOpMaIK;, TpeOoBaHus, IPEABbIBIIEMble K (OpPME U COACPIKAHUIO HAYYHBIX OTYE-
TOB, MyOIMKAITUH, TIPE3EHTAITUN.

— yMeThb paboTaTh B COCTAaBE NMPOEKTHON IPYIIIBI IPH PEATH3aLUU TPOSKTOB; MPAKTUYECKHU UC-
M0JIH30BaTh 3HAHMS M HABBIKM B PaMKax MpoQecCHOHATBHON JesITeIbHOCTH; BRIOMpaTh Hanboee rpdex-
TUBHYIO METOJMKY MCCIIEOBAaHUI; MCIIOJIBb30BaTh pa3IMYHbIE PUEMbl 00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX; (OPMYIHPOBATH OCHOBHBIE PE3YNIBTAaThl PA0OTHI M OIIEHWBATh MX 3HAYUMOCTH JUJIsl IIPEACTABIIE-
HUSI MaTepHAJIOB B BUJIE OTYETOB U ITyOJIMKALMH.

—  BJaJAeTh MpopeCcCHOHAIBHBIMUA HaBBIKAMH PEIICHUS] UHIANBHYyaIbHBIX 3aJ[ay MPH BBIOJIHE-
HUM [IPOEKTa; HABBIKAMK PabOThl ¢ U3MEPUTEIBHBIM 000PYI0BaHUEM, HEOOXOIMMBIM JIJIsl IPOBECHNUS UC-
CJICZIOBAHMI MTapaMEeTPOB M XapaKTEPUCTHK MPUOOPOB M YCTPOMCTB; MPOTPAMMHBIMU CPEJCTBAMU JIJIs 00-
pabOTKM HKCIEPUMEHTANIBHBIX PE3yJIbTAaTOB; HaBBIKAMH aHaJIM3a U CUCTEMAaTH3allUU PE3yJbTaTOB UCCIE-
JIOBaHUH W TPEICTABICHHUA UX B PAa3IMYHOM BUAE; MeTogamMH 3(PQPEeKTHBHOTO MOMCKa MHPOPMALUH 10
COBPEMEHHBIM METO/IaM MCCIIEJOBAHUM.
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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
5 cemecTp
AyrmuTopHsble 3aHATHS (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
W3 Hux B MHTEpaKTUBHON (hopme 10 10
CamocrosTenbHas pabota (Bcero) 108 108
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 108 108
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 © S GE) 14 E
3 S S 2 0
Haspanus pa3aenoB AUCHUTUIMHBI © e o © & &
2 =
g 2 G 23
£ S 28 g
5 cemecTp
1 Onpenenenue 1enei U 3a1a4 3Tana npoeKTa 6 6 12 OIIK-5, T1K-2,
ITK-3
2 PazpaboTka (akTyanau3aius) TEXHUUYECKOTo 3a/1a- 24 24 48 OIIK-5, [1K-2,
HUS Tana npoeKTa [1K-3
3 IlocTaHOBKa UHAMBUYABHBIX 337a4 B paMKax 14 12 26 OIIK-5, T11K-2,
BBITIOJTHEHHUS dTara MpoeKTa I1K-3
4 BplnoaHEHUE MHAMBHUIYAJIbHBIX 33/1a4 B paMKax 40 30 70 OIIK-5, TIK-2,
Jrana IpoeKkTa [1K-3
5 CocTaBnenue oTueTa 18 30 48 OIIK-5, T1K-2,
[1K-3
6 3anuTa oTYeTa O BBHIOJIHEHUH 3TAla MPOEKTa 6 6 12 OIIK-5, T1K-2,
ITK-3
Hroro 3a cemectp 108 108 216
Hroro 108 108 216

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 pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HU3Yy4YCHUC O6€CH€‘II/IB8.IOH_II/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5 6

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

HanmeHnoBaHue OJUCIUILINH

1 TexHoNOTHS MaTEpPUAIIOB MUKPO- U

+ + + + + +
HaHOMJIEKTPOHUKU
2 du3uKa KOHAEHCUPOBAHHOIO COCTOSA- n n n n n n
HUSA
3 ®u3znka nosynpoBOJHUKOB + + + + + +

[Tocnenyromume TUCIUITITUHBI

1 I[InanupoBaHue SKCIEPUMEHTA + +
2 IIpouecchl MUKpPO- U HAHOTEXHOJIOTUU + +

3 TexHOJOTUS KPEMHUEBON HAHOJIEK-
TPOHUKHU

- - - - - +

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

Bunnl 3agsatuit

®opMbI KOHTPOJISI

Komnerenuuun

OIIK-5 3ammuTa otdyera, Otuet mo I'TIO, Tect
[IK-2

[1K-3

3amura otuera, Otuer no I'TIO, Tect

+ | + | + | IIpak. 3aH.
+  + |+ | Cam. pab

3amura otuera, Otuer no I'TIO, Tect

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHUS
TexHONI0ruM HUHTEPAKTUBHOTO O0yUYEeHHs PHU pa3HbIX (popMax 3aHATUHN NpUBEeHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHOIOrMM HHTEPAKTUBHOTO 00yUYEeHUs IPU Pa3HbIX HOpMax 3aHITUI

HHTtepakTuBHBIE
MeTtoanl MPaKTUYECKHUE Bceero, 1
3aHATHS, U
5 cemectp
Pa3pabotka mpoekra
Perennie cuTyanmoHHbIX 33124
PabGora B xomanzie
Hroro 3a cemectp: 10 10
Hroro 10 10

7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPORB) MpUBeIeHO B Tadmuie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 s 5
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
= o, =
a o 2
= S}
5 cemecTp
1 Onpenenenne uenet u | [locraBka nenei u 3amad stamna npoekra ['TIO. 6 OIIK-5,
3a7a4 JTarna npoeKkTa Hroro T1K-2, TTIK-
3
2 Pa3zpaboTka Opranu3zanus Hay4HbIX UCClIe0BaHUN. TexHuueckoe 24 | OIIK-5,
(axTyanmuzarusi) 3a/IaHKe B KaJeHAapHbIi Tuiad. O030p HAy9HO-TEXHHU- ITK-2, TIK-
TEXHUYECKOIO 33/1aHusl | yecko nHpopmarmu. Pabora B HayyHO-TEXHUUYECKON 3
JTana npoexTa 6ubnoTexe, Mouck B cetu MHTepHET.
Hroro 24
3 ITocTaHoBKa CoBpeMEeHHbIE METO/IbI aHATU3a COCTaBa, CTPYKTYPBI 14 OIIK-5,
VHJMBUAYAJIBHBIX 3aa4 B | U CIIEKTPaJIbHbBIX TapaMETPOB MUKPO- U HAHOCHUCTEM. [K-2, TIK-
paMKax BBITIOJTHEHHUS Metoas! ananuza. CkaHUpyIOIas YIEKTPOHHAS U TyH- 3
JTana npoexTa HeJbHAasi MUKpOcKonus. Metonpl anann3a. ATOMHO-
CHJIOBAasi MUKPOCKOMHS, TYHHEIbHAS MUKPOCKOIHSI.
Metoap! aHanuza. DIuncoMeTpusi. MeTopl aHaIu3a.
OXE-3nexkTpoHHast CeKTpocKonusi. MeToibl aHalu-
3a. Uudpakpacuas pypbe-criekrpockonws. MeToabt
aHanu3a. JlromuHecuieHTHas U Y O-CIEKTPOCKOIHUS.
[ToctanoBka u (opMyIMpPOBKA HHIUBUAYATBHBIX 3a-
nau.
Hroro 14
4 BeinonHeHue HccnenoBanne napamMeTpoB MpUOOPOB U YCTPOMCTB. 40 | OIIK-5,
VHJIVBHIyaJIbHBIX 3371a4 B | [[1aHMpOBaHME SKCIIEPUMEHTOB 110 UCCIIEJOBAHUIO [IK-2, IIK-
paMKax 3Tana npoeKTa napaMeTpoB MU3TOTOBJIEHHOTO yCTpoicTBa. BriOop 1 3
U3y4eHHe U3MepUTeabHoro odopynosanus. [lnanupo-
BaHUE SKCIIEPUMEHTA 10 UCCIIEA0BAaHUIO IapAMETPOB
ycTporcTBa. M3yueHne MeTouK 3KCIEpUMEHTaIbHbBIX
pabot. I3mepenust mapaMeTpoB yCTpoiicTBa. AHaNIN3
pe3ynbraToB. M3yuenne yHKIIMOHATBHBIX BO3MOXK-
HOCTEH yCTPOMCTBA.
Uroro 40
5 CocTtaBieHue oT4yeTa AHanu3 1 0ohopMIIEHHE PE3YJIbTATOB HAYYHBIX UCCIIe- 18  |OIIK-5,
noBaHui. Cucremarusamnus U opopmiIeHHE pe3yibTa- I1K-2, ITK-
TOB, ITOJIFOTOBKA MaTepuaios B BUje otyera. [loaro- 3
TOBKa 1 0(OpMIIEHHE MaTepUAJIOB UCCIIEJOBAHUI B
Buje myonukanuu. [loaroroBka ycTHOrO BBICTYILIE-
HUS U TIPE3CHTAIINH.
Hroro 18
6 3amura oTyeTa o [TyOnuyHas 3amuTa oT4eTa. [IK-3
BBITIOJTHCHHUH JTaIl
OJTHE JTana Wroro
IIPOEKTa
Hroro 3a cemectp 108
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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)
5 cemecTp
1 Onpenenenue neneit u | [loaroroBka k nmpakTuye- 6 OIIK-5, |3amura oruera, OTUeT 1O
3a7a4 dTarna npoeKkTa CKHM 3aHSITHSIM, CEMHHA- IIK-2, I'TIO, Tect
pam [1K-3
Utoro 6
2 Pa3zpaboTtka [ToaroroBka Kk mpakTuue- 24 |OIIK-5, |3amwra otuera, OTueT 1o
(axTyanuzarmsi) CKHUM 3aHSATHSM, CEMHUHA- IIK-2, I'TIO, Tect
TEXHUYECKOrO 3a1aHUs pam [1K-3
3Tamna npoeKTa Hroro 24
3 [IocTanoBKa [ToaroroBka k mpakTuue- 12 |OIIK-5, |3ammra otyera, OTUET IO
WHIMBUYaJIbHBIX 337124 B | CKUM 3aHSTUSIM, CEMHUHA- IIK-2, I'TIO, Tect
paMKax BBITIOJTHEHUS pam I1K-3
3Tamna npoeKTa Hroro 12
4 BrinosHeHNUE [ToaroroBka Kk mpakTuue- 30 |OIIK-5, 3amura otuera, OTUET IO
WHAWBUAYAIbHBIX 33724 B | CKAM 3aHATHUSIM, CEMUHA- 11K-2, I'TIO, Tect
paMKax 3Tana MpoeKTa pam [1K-3
Hroro 30
5 CocraBneHue oTuera [TogroroBka Kk mpakTuue- 30 |OIIK-5, |3ammura otdyera, OTYET I1O
CKHM 3aHSITHSIM, CEMHHA- TIK-2, I'TIO, Tect
pam [1K-3
Hroro 30
6 3amura oT4eTa O [ToaroroBka k mpaxkTHye- 6 OIIK-5, |3amura otuera, OTUeT 1O
BBINTOJTHEHHUH HTara CKHUM 3aHSATHSM, CEMHUHA- IIK-2, I'TIO, Tect
MIPOEKTa pam [1K-3
Hroro 6
Hroro 3a cemectp 108
Hroro 108
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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5 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. CwmupnoB C.B. Meroabl 1 000pyJI0BaHHE KOHTPOJISI MapaMeTPOB TEXHOJIOTHYECKUX IPOIIEC-
COB IPOM3BOJICTBA HAHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJUTHBIX MHTETPAIBHBIX CXEM:
yuebnoe nocoodwue. - Tomck: TYCVYP, 2010. - 115 ¢. (Hanmuuue B 6udimotexke TYCYP - 6 5k3.)

2. Cwmupnos, C.B. Meronsl u 000py0BaHrE KOHTPOJISI MAPAMETPOB TEXHOJIOTHIECKUX IMPOIIeC-
COB TIPOU3BOJICTBA HAHOTETEPOCTPYKTYP M HAHOTE€TEPOCTPYKTYPHBIX MOHOJIUTHBIX HHTETPATIBHBIX CXEM.
[Dnek-TpoHHBIN pecypc] — Dnektpod. nan. — M.: TYCVYP, 2010. — 115 c. [Dnexrponnsiii pecypce] -
Pexxum noctyma: http://e.lanbook.com/book/4968 (nara oopamenus: 25.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. BwunkoB JI.B., [lentun I0.A. dusmdeckne MeToapl UCCIEOBaHUS B XUMHUH: Pe30HaHCHbBIE U
AIIEKTPOONTHYECKUE METO/BI: YUeOHHK Ui BY30B. — M.: BbIcIIas mikomna, 1989. — 288 c. (Hanuumne B 610-
muoteke TYCVYP - 1 3k3.)
2. Bympad M., Hemuap T. CoBpeMEeHHBIE METOAbI UCCIECIOBAHUS MMOBEPXHOCTH: HAyYHOE U3/a-
Hue. — M.: Mup, 1989. — 564 c. (naimmuue B oubimotexke TYCYP - 5 9k3.)
3. bpannon M., Kanpan Y. MukpocTtpykTypa MatepuanoB. MeTonpl nccie1oBaHusl U KOHTPOJIS:
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yuebHoe nocoOue ams By30B: nep. ¢ anrL; pen. Ilep. C.JI. baxenos, non. K . 3 O.B. Eropos. — M.:
Texnocdepa, 2004. — 377 c. (nanuune B Oubdmmoreke TYCVYP - 8 2k3.)

4. bpannon /[I., Kanpan Y. MukpocTpykTypa marepuanoB. MeToapl UCCIEA0BaHUS U KOHTPOJIA:
Yyebnoe nmocodue as By30B: [lep. ¢ anrn.; pen. Ilep.: C.JI, baxxenos; aBr. [lonomnenus: O.B. Eroposa. —
M.: Tex-Hocdepa, 2006. — 377 c. (nanuuue B 6ubmmorexke TYCVYP - 5 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. Meroapl aHalM3a W KOHTPOJISI HAHOCTPYKTYPHUPOBAHHBIX MaTepuaioB M CHCTEM: Y4eOHO-
METOIMYECKOE MOCOOME MO MPAKTUYECKUM 3aHATHSIM M CaMOCTOSTEeNbHON pabore / Ynctoemosa U. A.,
CmupnoB C. B. - 2018. 53 c. [OnekrpoHHwli pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/7451 (mara o6pamenus: 25.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

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

1. Hayuno-oOpasoBatensnblii nmopran TYCYP - https://edu.tusur.ru/

2. MWznparenbctBO «Jlauby DnekTpoHHO-OMOMMOTEYHAs cucTema - http://e.lanbook.com/

3. Peructpanus u nareHToBaHue n3o0perenuil http://www.znaktm.ru/patentovanie.html

4. 3ammTa  UHTEIUIEKTYalbHOMN COOCTBEHHOCTHU http://www.znaktm.ru/intellektualnoj-
sobstvennosti.html

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

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

13.1.1. MaTepuaJibHO-TeXHUYeCKOE U IPOrPaMMHoOe ofecnieyeHne VI NPAKTUYeCKUX 3aHATHI
JlaGoparopusi reTepoCTpYKTYPHOI 3JI€KTPOHUKU M CBETOAMOIHON TEXHUKH
yueOHasi ayuTopus Ui IPOBEACHUS 3aHATHI 1aOOpaToOpHOTO TUIIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 216 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Ontuueckuit YO cnekrpomerp USB2000;
- UK ®ypoe-cnexrpometp Infralum FT-801 ¢ npucraBkoii Ha oTpaxkeHue;
- PactpoBslii anektponnslii Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
50EDX;
- PamanoBsckuii cnexktpometp Avantes-532TEC;
- 3mepuTenp napaMeTpoB MOIyIPOBOJIHUKOBBIX MPUOOPOB MeTpoHoM-03;
- Muxkpounrepdepometp Jlunnuka MUN-4M;
- Hudposoit RLC-meTp Protek 9216A;
- U3mepurens ummutanca MHUIIN E7-20;
- Komnstorep (4 mr.);

- HoyrOyx;
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo npenopaBaress.
[TporpammHOe obecrieueHue:

AvaSoft ThinFilm — USB1
AvaSoft-Raman for AvaSpec
AvaSpec — USB 1

Avast

Bruker QUANTAX 50
ExpertPRO 801
LibreOftfice

Microsoft Windows XP
OOIBase

PDF-XChange Viewer
TM-1000

BAX

B®X

13.1.2. MaTepunajJbHO-TEXHHYECKOE U TPOrPaMMHOe o0ecriedyeHue IJIsi CAMOCTOSITeIbHOI PadoThI
Jlyiss caMOCTOSITETIbHON pPabOThl UCIONIB3YIOTCS Y4YeOHBbIC ayAUTOPHH (KOMITBIOTEPHBIC KJIACCHI),
PACIIOIOKCHHBIE 10 aipecaM:

- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;

- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:
- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'T . - 5 wit.;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHue JUCHUIUIUHBL JIMOaMU € OTPpaHUYCHHBIMU BO3MOXXHOCTAMHU 3J0POBBA W HWHBAJIHWIaAMU

OCYHICCTBIIACTCA C UCIIOJIBb30BAHUCM CPCIACTB O6y‘-ICHI/ISI 06].].[61“0 " CIICIHUAaJIbHOI'O Ha3HAYCHMUA.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeTyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/nepena-
4yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (popMax, MOOMIIBHOM cUCTEMBI NPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaromyecsi ¢ HapylleHUeM cilyxa, 000py/l0BaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BUIEO-

TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HaIIpUMep, TEKCTa

Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aANNapaTa HCIoJb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITC TCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIE 3aaHUA
21.]'[5[ OLCHKU CTCIICHU C(bOpMI/IpOBaHHOCTI/I nu ypOBHS[ OCBOCHUA 3aerHHeHHBIX 3a )II/ICI_II/IHJ'II/IHOI\/'I
KOMITETEHITUI MPOBOAMTCS 3aIIMTa OTYETOB MIEPE]] ATTECTAIMOHHO-IKCIIEPTHON KOMUCCHEH.

14.1.2. Tems1 npoektos I'TTIO
Tembl npoextoB I'TIO ompenenstorcs pyKOBOAUTENSIMHU B 3aBUCHUMOCTH OT CYIIECTBYIOIIMX IO-
TpeOHOCTEH B HAyYHBIX pa3paboTKax.

14.1.3. Bonpocsl 1u¢depeHIIUPOBAHHOTO 3a4eTa
HuddepeHnmpoBanHbIil 3a4eT MPOXOIUT B (pOpME 3aIIUTHI TIEpe]l KOMUCCUEH Pe3yabTaToB pado-
ThI, IPOJICIIAHHOM B CEMECTpPE, U IPEACTABICHUN OTUETA.

14.1.4. MeToau4ecKkue peKoMeHIaluu

OO0s13aTenbHBIC ayAUTOPHBIC 3aHATUS 10 AuciuimuHaM ['TIO mpoBoasSTCS KaKIblid YETBEPT B €1 -
ueiii nenpb ['T10. Ha xadenpax cocraBmsieTcst 1 yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHIA.

PykoBoauTenb MpoeKTa CTaBUT KAKIOMY YYaCTHUKY MHAWBHYaJbHBIE 33J1a4d B COOTBETCTBUHU C
HarpaBJIeHHEM (CIIeHUAIbHOCTHI0) 00ydeHus U pouieM (Creraan3aiieil) CTyaeHTa.

Kaxneiii atan I'TIO 3akanunBaeTcs 3alIUTON OTUETA C BLICTABJICHHUEM OIICHKH 3a 3Tall. ITOroBrIe
OTUYETHI ¥ OT3bIBBI PYKOBOJUTENS MPUKPETUIAIOTCS K CTPAHULIE TPOCKTA B TEUCHHUE HEJIEH MOCIIE 3aIUTHI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmulie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITEeNIbHbIE PabOTHI, BONPOCHI K METOAAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauyeckne peKOMEHAAUMHU 10 OLEHOYHBIM MAaTEePHAJIaM JJIsl JIML C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3710POBbSI M1 HHBAJIU/I0B
Jnst aui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3/I0POBbSI M1 MHBAIUJOB IMPEAYCMaTPUBAETCS J10-
cTymHas ¢popMa MPEeA0CTABICHHS 3aJaHUI OIICHOYHBIX CPEJICTB, & UMEHHO:
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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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