MMNHOBPHAYK POCCUIN
®ENEPAJIbHOE rOCYAPCTBEHHOE BIODKETHOE OEPA3OBATEJIbHOE YYPEXOEHWE
BbICLUErO NPO®ECCUOHAINBHOIO OEPA30BAHMA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

/ 3aBeayrownin kadeapon
é// / ONTUKN Y CNEKTPOCKONUU

k//@ (OBunHHYMKOB O.B.)

nognuck, paclumndposka noanmcu

21.06.2023 r.

PABOYASA NPOrPAMMA YYEGHOWU OUCLUMIINHBI

51.B.[1B.01.02 MaTtepuanbl HAHOMOTOHUKU

Kod u HaumeHosaHue oucyurniuHbl 8 coomeemecmauu ¢ Y4ebHbIM rinaHom

. LUnchp n HaumeHOBaHUe HanpaBneHUA NoAroToBKU/cneunanbLHOCTU:
03.04.02 — Qu3suka

. Mpodunb noarotoBku /cneymnannsauyun/ maructepckas nporpamma:
Onmuka u HaHocboOMoHUKa

. KBanndmkaumsa (cteneHb) BbINYCKHUKA: _8bicuwee obpasogaHue (Masucmp)

. ®opma obyyeHus: OYHas
. Kacheppa, orBevarowan 3a peanusauuio ANCUMNIINHbI:

kaghedpa onmuKuU U CneKmMpocKonuu

. CoctaBuTenu nporpamMmmbi: JleoHosa JluaHa KOpbegHa
(®UO, yyeHasi cmeneHb, y4eHoe 38aHuUe
kaHOudam hU3UKO-MamemMamu4ecKux Hayk, 0oUueHm

. PekomeHpoBaHa: HMC gusuydeckozo ¢p-ma BI'Y npomokosn Ne 6 om 20.06.2023
(HaumeHogaHue pekomeHAyroueli cmpykmypbl, 0ama, HOMep fnpomokorna)

. Y4eOHbIN roa; 2023/2024 Cemectp(bl): _2




9. Llenu n 3apgaum y4ye6HON ANCLUUNIINHDBI:

Lensamu oceoeHuss y4yebHoOU OJucyunnuHbl sensomcs: KGoOpMMpoBaHue
npodeccnoHanbHOM KOMNETEHUMM CTYAEHTOB oM3n4ecKkoro dhakynbteTa, obydaroLmxcs no
mMaructepckon nporpamme "OnTuka U HaHOGOTOHMKA", B obnactm OTOHUKK
HaHOMaTepuanoB W MNOCTPoOeHus npubopoB Ansa 00paboTkn, XpaHeHus, nepegayn
MHJ OPMaLMKM Ha NX OCHOBE.

3adayqu y4yebHOU QucyunIUHbI:

- O3HaKOMUTb CTYOEHTOB C COBPEMEHHbIMWU npobrnemamu, cTpaTernsMm m MHHOBaLMAMU
COBPEMEHHOro MaTepuanoBegeHus B 06nactn onTM4eckn-akTUBHbIX HAHOMaTepPUanos.

10. MecTo y4ye6HOM AUCLUMNNUHBLI B CTPyKType OOIT:

Hucyunnuna 61.B.[]B.01.02"Mamepuarnbl HaHOhOMOHUKU" OMHOCUMCS K 8apuamugHol 4Yacmu
6noka b1. [ns oceoeHusi daHHoU ducuyuriuHbl Heobxodumbl 6a308bie 3HaHUS M0 K8aHMmMoeoU
MexaHuke, ¢pusuke meépdoao mena, husuke KOHOEHCUPOBAHHO20 COCMOSIHUSI.

11. MnaHunpyeMbie pe3ynbTaTbl 06y4eHUsA No aucuunimHe/Mmoaynio (3HaHUA, YMEHUs,
HaBblkW), COOTHECEHHble C  NNaHMpyeMbiMW  pe3ynbTaTaMM  OCBOEHMUS
obGpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaThl
KOMMeTeHL MK 0obyyeHus

MK-2 | CnocobeH MK-2.1 | OcywecTBnset 3HaTb: NPUHLUMbLI NOCTPOEHNS 6a3
co3gaBaTb 6asbl NoAroToBKY peecTtpa OaHHbIX 0 PN3NYECKMNX CBOWCTBAX U
AaHHBIX O OONYCTUMbIX 3Ha4YEHUN TEXHOSOrMYEeCKUX 0COBEHHOCTSIX
du3ndeckmx PU3NYECKMX CBOWCTB U HaHOCTPYKTYPHbIX MaTepuaros
CBOWCTBaxX U napameTpoB yMeTb: co3aaBaTb 6a3bl JaHHbIX O
TEXHOJOrMYECKMX HaHOCTPYKTYPHbIX PU3NYECKMX CBOWCTBAX U
0COBEHHOCTAX mMaTepuanos u TEXHOSOrMYEeCcKUX 0COBEHHOCTSIX
HaHOCTPYKTYPHbIX KOMMAEKTYLWUX ans HaHOCTPYKTYPHbIX MaTepuarnos,
MaTepuanos, pa3paboTku NPOBOAMTb 3KCMEPUMEHTANbHYHO
NpoBOAUTb TEXHONOMMYECKMX NpoBepKy BblIBpaHHbIX
3KCMEepPMMEHTAnNbHYHO npoLieccoB TEXHONMOMMYECKMX peLLeHni
npoBepKy MK-2.2 | YmeeT paspabatbiBatb Npoun3BOACTBa ONTUYECKUX U
BblOpaHHbIX TEXHUYEecKne 3agaHus aKycToonTuyeckmnx npubopos,
TEXHOJSOMMYECKMX Ha 3KCMepPUMEHTarnbHy0 | UccnegosaTh napameTpsl
peLleHnin NpoBEpPKY HaHOCTPYKTYPHbIX MaTtepuanos B
Nnpon3BOACTBaA TEXHOJOTNYECKMX COOTBETCTBMM C CAMOCTOSTENBHO
ONTUYECKMX U NPOLIECCOB U UCMbITaHUA | BbIBpaHHON 1 yTBEPXAEHHON
aKyCTOONTUYECKMX BblIOpaHHbIX MEeTOAMKOM
npunbopos, HaHOCTPYKTYPHbIX BnageThb: MeToaMKamu
nuccnenoBaTb mMaTepuarnos B pamkax aKcnepuMeHTanbHom npoBepKu
napameTpbl paspaboTaHHoM BblOpPaHHbIX TEeXHOJOTMYECKMX
HaHOCTPYKTYPHbIX KOHLenumm u peLUeHnn NPON3BOACTBA ONTUYECKUX
mMaTtepuarnos B YTBEPXKAEHHbIX M aKyCTOONTUYECKMX  MpubOopoB,
COOTBETCTBUM C 3KCNEepMMEHTAarNbHbIX ncenegoBaHus napameTpoB
CaMOCTOSITENbHO METOAMK HaHOCTPYKTYPHbIX ~MaTepuanoB B




Bbl®paHHON 1

YTBEPXKOEHHOM
MEeTOJMNKOM

MK-2.3

AHanunsupyeTt COOTBETCTBUU C CaMOCTOSITENbHO
COCTOSIHME Hay4HO- BblGpaHHOM " yTBEpPXOEHHOMN
TEXHUYECKOMN METOVNKOWN

npobnemsl,

cuctemaTusnpyeT u
0600waTb Hay4YHo-
TEXHUYECKYIO
WHopmMaLmo No Teme
nccneanoBaHun B
obnacTtu KBaHTOBOW
3NEKTPOHUKN U
OTOHMKM 1
HaHOCTPYKTYPHbIX
mMaTepuanos

12. O6bem AMCLUUNIUHBI B 3a4eTHbIX eanHULax/4yacax B COOTBETCTBUM C YY4EOHbIM

nnaHom — 4 / 144 .

dopma NpomMeXyTOYHOW aTTecTaumm 3ayém

13 Buabl y4e6HOM paboThl

Bug yuebHon pabotbl

TpygoemkocTb

Mo cemecTpam

Bcero

AyOVTOpHbIE 3aHATUSA

nekumm

B TOM Hucne: npakTn4yeckne

nabopartopHble

CamocTtosaTenbHas paborta

dopma NpomMexyTo4HOM aTTecTaumm
(3K3ameH - yac.)

WToro:

13.1 CopepxaHue pasgenoB AUCLUNIIUHDbI:

Ne HaumeHosaHue pa3dena
n/n oucyunuHb!

Colep:xxaHue pa3dena OucyuniuHbl

1 BeedeHue. OcobeHHocmu
HaHoCmpyKkmyp u
HaHOCMPYKMypuUpo8aHHbIX
Mamepuarsnos

O6uwue npedcmaesneHusi 0 Mamepuanax HaHOOMOHUKU.

2 Onmuyeckue ceolicmea
HaHoMamepuarnos. PaamepHbie

Oppekmbl kKgaHMOBO20 02paHUYeHUs 8 MOs1yrNPO8OOHUKOBLIX
cmpykmypax. QHepaemu4ecKull criekmp, ornmu4eckuli criekmp

aghghekmebl ro2/10WEeHUS.

3 OcHoebl mexHonoauu HaHomexHonozauu, memodb! nony4YeHuUs HaHoOMamepuasnos, Memoob!
HaHoMamepuainos uamepeHusi, uccrieosaHusi U hopMUPOBaHUST HAHOCMPYKMYP.

4 Teopemuyeckoe obocHogaHue OcobeHHocmu ¢husuveckux 83aumodelicmeuli Ha HaHoMacwmabax.
¢opmuposaHusi Keanmosasi mexaHuka HaHOObbekmos. KeaHmoego-pa3mepHbil 3ghchekm.
HaHOCMpPyKMypupo8aHHbIX
Mamepuarsos

5 Teopemuyeckoe ob6ocHo8aHue
ghusuyeckux ceolicms
HaHOCMPYKMypuUpO8aHHbIX
Mamepuasnos

®u3uKo-xuMUYecKue ceolicmea OCHOBHbIX MUIM08 HaHOCUCMeM:
00HOMepHble, 08YMEPHbIE U MPEeXMepPHbIe HaHOCUCMEMb!, PaccesiHHOe
rorne 8 pamkax meopuu Mu.

6 PacnpocmpaHeHue
371€KMPOMagHUMHbIX 80JTH 8
nepuoduyeckux cpedax

Csepxpewemku. Modernu ceepxpewemok pa3Hol pasmepHOCMU.
PacnpocmpareHue 3ekmpomMazHUMHOZ0 U3JTyHeHUsT 8 MepuoOuYeCcKUX
cCmpyKkmypax.

7 ®omoHHble Kpucmarsbi.
®OoMmOHHbIe 30HbI

®omoHHas 3anpeuwéHHasi 30Ha. Criekmp ompaxxeHusi U MporyCcKaHUs.
Legpekmbi 8 pOMOHHbIX Kpucmarniax, rniomHocme QYOMOHHbIX
cocmosiHul




8 | UccnedosaHue criekmpos
rpornycKaHusi OrMmMuUYecKuUx
abcopbUUOHHbIX U JlabopamopHasi paboma
UHMepgepeHYUOHHbLIX
¢unbmpos

13.2 Pa3penbl gucuunnuHbl U BUAbI 3aHATUNA

Ne Budbi 3aHsmuti (4acos)
HaumeHosaHue
n/ lNpakmuyec|/labopamopH|Camocmosimerib| Konmpon
pasdena oucyunnuHs! | Jlekyuu
Kue ble Hasi paboma b

Bceezo

n
1 | BsedeHue. OcobeHHoCMU
HaHocCmpykmyp u
HaHOCMPYKMypUpo8aHHb!
X Mamepuasios

2 | Onmuuyeckue ceolicmea
HaHoMamepuarios. 6 5 5 16
Pa3smepHbie aghghekmebl
3 | OcHoebl mexHonoauu
HaHoMamepuasnos

4 | Teopemuyveckoe
obocHosaHue
opmuposaHusi 8 5 5 18
HaHOCMPYKMypupo8aHHsbI
X Mamepuasios

5 | Teopemuueckoe
obocHosaHue
ghusuveckux ceolicme 4 5 5 14
HaHOCMPYKMypupo8aHHbI
X Mamepuasios

6 | PacnpocmpaHeHue
371EKMPOMacHUMHbIX
80JTH 8 MEPUOOUYECKUX
cpedax

@OMOHHbIe Kpucmarsibl.
®DOMOHHbIE 30HbI
UccnedosaHue
criekmpos
nporyckaHusi

8 | onmuyeckux 16 25 3 44
abcopbUUOHHbIX U
UHMepgepeHYUOHHbIX
¢unbmpos

“moeo 32 16 60 36 144

2 5 5 12

14. MeToau4yeckne ykasaHusi Ans ooyvyarowmxcsi N0 0CBOEHUIO ANCLUMNIIUHDI

OCHOBHbIMU 3marnamMmu 0C80EHUSI OUCL(UI'IHUHbI ABJIAKOMCA:

*  U3yyeHue y4yebHoU, Hay4yHoU u Memoduyeckol numepamypbl, Mamepuarnos rnepuoduyeckux uzdaHuli
C npusieqyeHUeM 371eKMpPOHHbIX cpedcme Hay4yHoU UHghopmayuu.

* [lodzomoeka Kk nabopamopHbIM 3aHAMUSIM.
B xode nodzomoeku K MeKywuM ammecmayusM U [POMEXymoyYHol ammecmauyuu cmyoeHmy
pekoMeHdyemcss aKkmueHO UCMo/b308amb 3/1€KMPOHHbIU obpa3osamernbHbil  nopman Moodle —
31eKmpoHHasi cpeda ducyurnsiuHbl, ¢ npedocmasnieHueM npeseHmauyul nekyud, 3adaHud Orsi 8bINOIHEHUST
nabopamopHbix pabom, OOMONHUMENIbHO20 MEOPemMUYEeCcKo20 Mamepuana U HOPMamueHO-MpasosbixX
0oKyMeHmMo8 o memam U rfepedyHel 8orpocoe Onsi nod20moeKU K MmeKywumM ammecmauyusm u
rnpomexxymouyHol ammecmauuu. Takxe cmydeHmy pekomeHOyemcs ucrornb3o8ams 8ecb Habop Memodos u
cpedcme co8peMeHHbIX UHGOPMaUUOHHbIX mexHoso2ull O u3ydYeHusi omedyecmeeHHoU u 3apybexHol
Jiumepamypsbi Mo OUCUUINIUHE, OUEHKU U aHasu3a ee meKyuweao CoCmosiHUS U nepcrekmus pa3sumus. Emy
npedocmasrisemcs 03MOXHOCMb pabomame 8 KOMIbIOMEPHbIX Kriaccax akynbmema (313a aydumopusi),
umemsb docmyrn K IHmepHem-pecypcam U 351ieKmpOoHHOU ro4Yme, UCrob308amb UMeruuecs Ha kagheodpe
ONMUKU U CrIeKmMpOoCcKonuu ¢hududeckozo ¢hakyrnbmema UHOPMaUUOHHbIE MEXHO/I02uu, UCMO0/Ib308amb



pecypcbl 3oHanbHOU Hay4yHou bubnuomeku BI'Y, @ mom yucne 3nekmpoHHO-6ubnuomeyHble cucmemai.

15. MNepeyeHb OCHOBHOW M [OOMOJSIHUTENBLHOW NUTepaTypbl, PeCYypCOB MUHTEPHET,

HeobOXoaMMbIX AN OCBOEHUA AUCUUMINUHbI (Criucok rfumepamypbl OQOPMASemcs 6
coomeemcmeuu ¢ mpebosarusimu TOCT u ucrnonb3yemcsi obwasi ckeosHasi Hymepauyusi 0551 8cex 8udos8
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne ni/n HecmoyHuk

Kup4yaHoe B.C. @u3uyveckue OCHO8bI HaHOMeEXHO02ull hOMOHUKU U OMMOUHGOpMamuKu: y4ebHoe
nocobue / B.C.KupuaHoe — [lepmb. WN30-eo0 [lepMm. Hay. uccn. nonumex. yH-ma 2019 - 221c.

1 https://pstu.ruffiles/2/file/kafedra/fpmm/of/Fizicheskie_osnovi_nanotehnologiyi_fotoniki_i_optoinformatiki_m
ag.pdf
KupuaHos B.C. HaHomamepuaribl u HaHomexHoroauu: yyebHoe nocobue / B.C. KupyaHos; lNepmckutl Hay,.
2 uccned. nonumex. yH-m. — lNepmb. 130-60 lNepm. Hay. uccn. nonumex. yH-ma 2016- 193 c.

https://pstu.ruffiles/2/file/kafedra/fpmm/of/Nanomateriali_i nanotehnologii_bak.pdf

©0) gononHuTenbHasa nuTepaTypa:

Ne n/n UecmoyHuk

OcHosbl chusuku 2ubpudHbix HaHocmpykmyp / A.B.®@edopos, A.B.bapaHos, A.O. Opnosa, B.I". Macnos. -
3 YyebHoe nocobue. - Cl16: Cr6 HNY UTMO, 2014. — 122 c.

https://books.ifmo.ruffile/pdf/1642.pdf

UeHamos A.H. OnmoanekmpoHuKa u HaHoOghomoHuka : [yuebHoe nocobue Onsi cmyOeHmos, obydaroujuxcs
o HarpasneHusam nod2omosKku "dnekmpoHuka U HaHoanekmpoHuka" u "TenekommyHukauyuu'] / A.H.

4 WeHamoe .— CaHkm-lNemepbype ; Mockea ; KpacHodap : JlaHb, 2011 .— 538 c. : un., mabn. — bubnuoep.:
¢.526-530.

5 BosuaHosa A.B. HaHoghomoHuka. Yacmb 1 [YuebHoe nocobue] / A.B. BosuaHoea, M.K. Xod3uukuli . —
CaHkm-llemepbype : HNY UTMO, 2013 .— 93 c. : un., mabn. — bubnuoep.: ¢.91-93.

6 Hocos, fOputi PomaHosuy. OnmoanekmpoHuka / FO. P. Hocoe .— M. : Cosemckoe paduo, 1977 .— 230,[2]

c.
OnmoanekmpoHuka / O.H. Epmakos [u 0p.] .— M. : SHyc-K, 2010- .— (QnekmpoHuKka 8 mexHU4eCKoM

7 yHusepcumeme. lNpuknadHas anekmpoHuka / nod obw. ped. N.b.®edoposa) .— ISBN 978-5-8037-0505-
5.

Uznamoe A.H. OnmoanekmpoHHbie npubopb! u ycmpoticmea: y4eb. nocobue / A.H. MeHamoe .— Mocksa

8 : Oko-mpeHd3, 2006. — 272 c. : un.,
Kapux E.[l. OnmoanekmpoHuka: Yueb. nocobue 0ns cmyd. cneyuasbHocmel "Paduogusuka”,

9 "®u3suyveckas anekmpoHuka" ey3oe / E.[]. Kapux .— MuHck : BI'Y, 2000 .— 262, [1] c. — ISBN 985-445-
277-8 : 30.00.

10 Hocos, HOputi PomaHosu4. OnmoanekmpoHuka / FO. P. Hocos .— M. : Cosemckoe paduo, 1977 .— 230,[2]
c.

11 Cmpaxosckuli .M., OcHosbl keaHmoegou anekmpoHuku / .M. Cmpaxoeckutl, A.B. YcneHckul - M. :

Bbicwasi wkona, 1973. - 312 c.
12 Spue A. KeaHmoeas anekmpoHuka / A. Spus - M. : Cosemckoe paduo, 1980. - 488 c.

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTesbHble Pecypchbl:

Ne n/n McTOoYHUK
13 OnekTpoHHbIn katanor 3HB BI'Y https://iwww.lib.vsu.ru/
14 OBC "MapaTenbctBa "fManp" https://e.lanbook.com
15 OBC "YHuBepcuTeTckas bubnuoteka online” https://biblioclub.lib.vsu.ru

OBC «3nekTpoHHasa 6ubnunoTeka TexHuveckoro BY3a» (OBC «KoHcynbTaHT cTyaeHTa»)
16 : .

http://www.studmedlib.ru
17 HaumoHanbHbI undppoBor pecypc "PYKOHT" http://rucont.ru

18 OnekTpoHHO-6ubnmoTeuHas cuctema «lOPAUT» https://urait.ru

19 lMouckoeasi cucmema e-library.ru

20 lMouckoeasi cucmema google.ru

21 EduHoe okHo docmyna k obpasosameribHbIM pecypcam. bubnuomeka http.//window.edu.ru/

16. NMepeyveHb y4eOHO-MeTOQUYECKOrO obecnevyeHust AnA CaMOCTOATENIbHOW paboTbl
(y4yebHO-Memoduyeckue pekomMeHOauuu, mnocobusi, 3adavyHuUKu, Memodu4yeckue
YKa3aHUsl Mo 8bINOJIHEHUK NPakmu4yecKux (KOHMpoJsibHbIX) pabom u dp.)

| Nen/n | NcTounmk



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=25336&TERM=%D0%98%D0%B3%D0%BD%D0%B0%D1%82%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=25336&TERM=%D0%9D%D0%BE%D1%81%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=25336&TERM=%D0%98%D0%B3%D0%BD%D0%B0%D1%82%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=25336&TERM=%D0%9A%D0%B0%D1%80%D0%B8%D1%85,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=25336&TERM=%D0%9D%D0%BE%D1%81%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

1 OcCHO8bI OIMUKU U CrIEKMPOCKONUU K8aHMOBbIX MoYeK : y4ebHo-memodudyeckoe nocobue 0515 8y308 : [0ns
nposedeHus crneyuanbHo20 u3. npakmukyma cmyod. 1 K. Maeucmpamypsl, 0by4. Mo npoepammam
"®usuka onm. si.eneHul" u "Onmuka HaHOCMpPYKMypupos8aHHbIX Mamepuanos” Ha Kagh. ornmuku u
criekmpockonuu ¢bus. ghak. BopoHex. eoc. yH-ma 0na HanpaeneHuss 010700 - @usuka] / BopoHex. eoc. yH-
m ; [cocm. : O.B. O84uHHUKo8U Op.] .— BopoHex : U3damenbcko-rnonuzpaghudeckuli UeHmp
BopoHexckoeo eocydapcmeeHHoz20 yHusepcumema, 2013 .— 80 c. : un. — bubnuoep.: ¢.78-80.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-155.pdf>.

2 Hauana onmuku HaHoYacmuy, [BnekmpoHHbIl pecypc] : yuebHoe nocobue / [O.B. Og4uHHUKO8 U 0p.] ;
BopoHex. eoc. yH-m .— 3nekmpoH. mekcmosbie daH. — BopoHex : Usdamenbckuli dom BI'Y, 2018 .—
8Baan. ¢ mumyna akpaHa .— C80600HbIl docmyn u3 uHmpacemu BI'Y .— Tekcmoenil ¢palin .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-242.pdf>.

3 OnekmponHbIl Kypc "Mamepuansi HaHoghomoHuKu" 0nsi ducmaHUyUOHHO20 00y4YeHUsI
https://edu.vsu.ru/course/view.php?id=5632

17. WUHcdopmauUOHHbIE TEeXHONOornn, Ucnofnb3yemble Ans peanusaumm y4eOGHOMU
OUCUMNIUHBLI, BKNKOYasas nporpamMMHoe obecnevyeHne U UHGOPMaALUOHHO-

CrpaBoOYHble cUCTeMbl (MpU HEO6XOAMMOCTH)

B y4ebHom npouecce ucrnonb3yromces crnedyruwue obpazosamesibHble  mexHonoauu. [lo
obpaszosameribHbiM ¢hopMaM: NEKUUOHHbIE U ripakmu4veckue 3aHamus. [Npeobnadarowumu memodamu u
npuemam oby4yeHus A8 MCA; 06BACHUMEbLHO-UITIICMpamueHbie (0bbsiCHeHuUe, Nokasz — 0eMoHcmpauyusi
y4ebHo20 Mamepuarna u 0p.); akmueHble (aHanu3 y4ebHoU u Hay4yHoU fiumepamypbl, cCOCMasieHuUe cxem u
0p.) U UHMepakmueHble, 8 MOM 4Yucrie U epyrnnoebie (83aumHoe obyyeHue 6 ¢bopme M0d20MO8KU U
obcyx0eHusi 0oknados); UHGhOPMayUOHHbIe;, MynbmumeduliHbie (paboma ¢ calmamu akadeMu4ecKux
cmpyKkmyp, Hay4HoO-uccriedoeameribCKUX opaaHu3auul, 3/1eKmMpPOHHbIX bubnuomek u dp., paspabomka
npe3eHmauud, coobuweHut u doknados, paboma ¢ 31eKMPOHHbIMU 0ByYaroWuMu rnpoepamMmmamu U m.ri.).

OpezaHu3ayuoHHasi cmpyKmypa J/1eKUUOHHO20 3aHsamus: 1. @opmynuposka membl, yesnel 3aHamus,
rocmatoska rnpobrieMHo20 8orpoca. 2. Pa3bsiCHeHUe 80poCco8 Mmeopemu4ecKo20 U pakmu4yecKoeo fnaHa
05151 peweHus nocmasrneHHou rpobnemsi. 3. PaccMompeHue nymel peweHuss npobrieMHo20 gornpoca Ha
KOHKpemHbIx rpumepax. 4. 3akmrodeHue, opmynuposka e6bleodos. 5. ®Popmynuposka 3alaHusi 05
camocmosimesibHol OomawHel pabomsbi. O38yqueaHUe meMbl Criedyrouie2o 3aHImus.

OpeaHu3ayuoHHass cmpykmypa nabopamopHoz2o 3aHamus: 1. @opmynupoeka uyenel 3aHamusi u
omeembl Ha 80rpockl cmydeHmos. 2. O3HaKoOMeHUe ¢ meopemuyeckol O0cHO8oU pabomabi, OCHOBHbIMU
npuemamu u mexHukol be3onacHocmu npu pabome ¢ ucrnonb3yembiMu rnpubopamu u peakmugamu.3.
BbinoniHeHue akcriepumeHmarbHoU Yacmu pabomsl. 4. Obpabomka sKcriepuMmeHmarsbHbIX pe3yfbmamos u
npedocmasneHue ux 0ns npedsapumersibHOU rPosepKuU rperiodasameriio.

Bawuma nabopamopHol pabombi IPo8ooUMCS C UEeJbIo 8bISIB/IEHUS YPOBHS 0OCB0EHUST Mamepuara ro
memamuke pabomsbi, criocobHocmu Oamb PasusibHY0 MPakKmosKy pe3yrbmamam, MoayYeHHbIM Mpu
eblrnonHeHUU pabomsi. 3awuma pabombl 3aknwdaemcsi 8 oghopmieHuu pabom, ycmHol 6ecede
npenodasameris cO cmyO0eHmMOM 110 10J/1y4eHHbIM 8 pabome pe3ynbmamam U OCHO8HbIM MEeopPemuYecKUM
MOHAMUSIM 1Mo meme pabomeil.

Tekywuli KOHMpPOrib NPO8OOUMCS rlymeM rPO8ePKU 8bINosHeHUs: doMawHeao 3adaHusi, 8X00HO20
KOHMpoJis (8 sude camocmosimesibHbIX U KOHMPOsIbHbIX pabom, doknados u peghepamos).

lpu peanusayuu QUCUYUMNIUHLI C UCMOIb308aHUEM OUCMaHUUOHHbIX 06pa3osameribHbIX MmexHono2ul
uCronb3yrmcesi  UHCMPYMEHMbI  3JIEKMPOHHOU  UHGhOpMayuUuoHHO-obpasoeamenibHoli  cpeldbl  BIY
«3nekmpoHHbIl yHUsepcumem BIY» (https://fedu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru), cepsucsi
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHasi nodma, MecceHOxepbl U coycemu.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne AUCLUUNIUHbI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO NOOKIOYEeHUS K cemu "VIHmepHem" u obecrieyeHuem docmyrna 8
3/IEKMPOHHYI0  UHGhopMayUOHHO-0bpasogamernbHyo cpedy BIY, [Npoekmop BenQ MS 612ST, [ocka
mazHumHo-mapkepHas 100*200. lNpoepammHoe obecneveHue: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lpoepammHas cucmema 05151 0OOHapyXeHusi
meKcmosebix 3aumMcmeosaHuli 8 y4ebHbIX U Hay4HbiX pabomax «AHmurnnazuam.BY3». Office Standard 2019
Single OLV NL Each AcademicEdition Additional Product. lpoepammHbil komrnekc dns 3BM - MathWorks.
Cucmema uHxeHepHo20 modenuposaHuss ANSYS HF Academic Research.

Aydumopusi 0ns epynrnoebix U uHOUeUdyarlbHbIX KOHCYynbmauyud, mekywel U rnpoMexXymoyHou
ammecmauuu

YyebHo-Hay4YHasi ayOumopusi, OcHauwieHHasi obopydosaHuem Oris rposedeHusi nabopamopHbIX
3aHsamul: 80/I0KOHHO-onmuYeckul crnekmparbHbil komrnekc ¢pupmbl Ocean Optics 6ase criekmpomempa
USB-2000+XR1 ¢ ucmoyHukom usnydeHusi USB-DT

Aydumopusi 0na camocmosimersibHoU pabombl, KOMMbOMEPHbIU Knacc ¢ OocmyrioM K cemu
«MlHmepHem»: KoMmribromepbl (MOHUMOPBbI, cucmeMHbie 6510ku) (15 wm.)

Peanusayusi OucyurnnuHbl C MPUMEHEHUEM 3/1eKMPOHHO20 00ydeHuss U OUCMAaHUUOHHBbIX



obpaszosameribHbIX MexHonoaul ocyuwecmernsemcs depes obpaszoeamerbHbil rnopman "3neKmpoHHbIl
yHusepcumem BI'Y" (https://edu.vsu.ru).

19. ®oHA OLEHOYHbIX CPeAcCTB:
19.1. NMepeyeHb KOMMNETEHLMNN C YKazaHMEM 3TanoB (pOpMUPOBaAHUA U NSTAHUPYEMbIX

pe3ynbTaTtoB 00y4YeHus

OTanbl
Koa 1 MnaHupyemble pesynbTatbl 0Oy4eHns | hopmmnpoBaHus
(nokasaTenu OOCTUXeHUs 3a4aHHOro KOMMneTeHLnn
copepxaHue ®0C
YPOBHSA OCBOEHUSA KOMMNETEHLUN (pasgensl (TemMbl)
KOMMeTeHL MM . (cpencTBa
(W ee yacTy) NOCpPeACTBOM dopMMPOBaAHMSA 3HAHWUI, | OUCLIMNIMHBI UNK OLCHUBAHMS)
YMEHWI, HaBbIKOB) MoAyns N nx
HaMMeHOBaHMe)
MK-2 CnocobeH 3HaTb: NPUHLMMbLI NOCTPOeHUs 6a3
co3gaBaTb 6asbl OaHHbIX O PU3NYECKMX CBOWCTBAX U
OaHHbIX O TEXHOMNOrM4ecknx 0CobEeHHOCTSX
dmsmyecknx HaHOCTPYKTYPHbIX MaTepmnanos
CBOWCTBaXx u yMeTb: co3aaBaTb 6a3sbl JaHHbIX O
TEXHOMorm4ecknx | mn3m4eckux CBOMCTBax u
0cobeHHOCTAX TEXHOMNOrMYeCcKNx 0CoOBEHHOCTAX
HaAHOCTPYKTYPHBIX | HAHOCTPYKTYPHbIX MaTtepuaros,
MaTepwanos, NPOBOAMTbL 3KCMEPUMEHTAmNbHYH
nNpoBOAMUTb NpOBEPKY BbIOPaAHHbIX
3KCMEepUMEHTanb | TEXHONMOMMYECKMX peLLEHNI
HYIO NPOBEPKY Npon3BOACTBA ONTUYECKUX U
BblIOpaHHbIX aKyCTOONTUYECKMX NPNOOPOB,
TEXHOMNOrM4YeCckX | UCcnegoBaTb NapameTpbl .
. Paspgenbl 1-8 YCTHbIN onpoc
peLleHni HaHOCTPYKTYPHbIX MaTepuaros B
npou3BoacTea COOTBETCTBMU C CAMOCTOSITENBHO
ONTUYECKMX 1 BbIOpPaHHOW 1 YTBEPXKAEHHON
aKyCTOOMNTUYECKM | METOAMKOW
X Npnbopos, BnageTb: METOONKAMM
nccnenoBatb 3KCNEepPMMEHTANbHOW MPOBEPKU
napameTpbl BbIOPaHHbBIX TEXHOMOMMYECKNX
HaAHOCTPYKTYPHbIX | peLleHnn NpoM3BOACTBA ONTUYECKMX U
MaTepuanos B aKyCTOONTUYECKUX NPUbopoB,
COOTBETCTBMM C nccrnegoBaHusi napaMeTpoB
CaMOCTOATENbHO | HAHOCTPYKTYPHbIX MaTepuaros B
BbIOpaHHOW 1 COOTBETCTBMU C CAMOCTOSITENIBHO
YTBEPXKOEHHOW BbIOpPaHHOW 1 YTBEPXKAEHHON
MEeTOMNKON MEeTONKOWN
MpomexyToyHas aTTecTaums (3K3aMeH) KM

19.2 OnucaHme KpuTepmeB U LKarbl OLEHMBAHNA KOMNEeTeHUUn (pe3ynbTaToB
oby4yeHus1) Npu NPoOMexXyTO4YHOWN aTTecTaumm

[ns oueHnBaHus pe3ynbTaTtoB o6yquM;| Ha 3K3aMeHe UCMNOJ1Ib3YHTCA crneayrowmne nokasartenm

(8YHbI 13 19.1):

+ 3HaHWe y4yebHOro Matepwuarna, BrnageHue noHATUAHBIM annapaTom 1 TEOPETUYECKUMMU
OCHOBaMMU ANCLIMMINHBI;
+ YMEHUEe CBSA3bIBaTb TEOPUIO C MPAKTUKOWN;

* YMeHue onucbiBaTb OCHOBHbIE XapPaKTEPUCTUKN, METOONKN KOHTPONA U OONYCKN HaA NapaMeTPbI

ONTUYECKNX AeTanewn;

* BhageHue 3HaHNAMKU O COBpPEMEHHbIX MeTOANKAaX KOHTPOJ1A NapaMeTpoB ONTUYECKUNX peTanen.

CooTHoLWeHue nokKasareneu, KputepueB U WWKalbl oueHnBaHUsA pe3ynbTaToB

oby4eHus.




YpoBeHb

KpuTepum oueHnBaHns KOMMNETEHLNNA chopmmpoBaH | Wkana
HOCTHU OLEeHOK
KOMMEeTEeHUnn

lNocewieHue nekyuoHHbIX 3aHamul. Omeem Ha 80rMpPOC KOHMPOsibHO- | [1o8bileHHbIl Ominu4Ho

uamMepumesnbHO20 Mamepuana 80 8peMs 3k3ameHa. Omeembl Ha ypO8eHb

dononHumerssHble goripockl. Obydarowulics 8 rnonHou mepe enadeem
MOHAMUUHbLIM ~ annapamoM U meopemuyeckuMmu  OCHOo8aMu
oucyunnuHbl, crnocobeH unacmMpuposams omeem fpumMepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccriedosaHull,  MPUMEHSIMb
meopemuyeckue 3HaHus 05151 pelleHUs1 npakmuYyeckux 3aday.

Omeem Ha KOHMPOIbHO-U3MepUmesibHbIl Mamepuar He Easoebiti Xopowio
coomeemcmeyem OOHOMY (08yM) U3 repeducrieHHbIX rnokasamesned, yPpOBEHb
HO obyyarowutics 0aem rpasusibHble omeembl Ha OOMNOIHUME bHbIE
gorpockl. HedocmamoyHO MpoOeMOHCMPUPOBaHO MeoPemu4YecKuX
OCHO8 QUCYUMIUHBI.

Omeem Ha KOHMPOIbHO-U3MEePUMEbHbIU mamepuarn He lNopoeosnsiti Ydoenemeop
coomgemcmeyem  f0bbiM  dgym(mpem) U3 Mepeyucr1eHHbIX YpO8€EHb umesibHo
rnokasamened, obyvarowulcs Jdaem  HernonHble omeembl Ha
dononHUmMernbHble 80rpocsl. IMeem He nonHoe ripedcmasneHue o
meopemuyecKux 0CHosax., 00yckaem cyujecmeeHHble OUUBKU.

Omeem  Ha  KOHMPOIbHO-USMepumernbHbil  Mamepuan  He - Heydoenems
coomgemcmeyem 06bIM  mpeM(4embipeM) U3  [epeyucrieHHbIX opUMEsIbHO
nokazamenel. O6yyarowulics  OeMoHCmpuUpyem  OmMpPbIBOYHbIE,
¢bpaemeHmapHbie 3HaHusi, doryckaem epybbie OWUbKU.

19.3 TunoBble KOHTPOJbHbIE 3a4aHUSA UM UHbIEe MaTepuarnbl, Heobxoaumbie AN
OLeHKU 3HaHUWN, YMEHUU, HaBbIKOB U (UNK) onbiTa AeATENbHOCTH,
Xapakrepusyrowme atanbl GOPMUPOBaAHMA KOMMNETEHLUNA B NpoLecce OCBOEHUs
obpa3oBaTesibHOM NporpamMmmbl

19.3.1 lNepeyeHb BONPOCOB K

1. lpuHYyun pasmMepHo20 K8aHMo8aHUs

2. Ycnosusi HabnodeHus KeaHMOBbIX Pa3mMepHbIX aghghekmos

3. Cmpykmypbl ¢ 08yMepHbIM 311IEKMPOHHbLIM 2a30M (MOHKUe rneHKU). CmpyKkmypbl ¢ 0OHOMEPHbIM
3/1eKMPOHHbBIM 2a30M (K8aHMOo8ble HUMU).

4. CmpyKkmypbi € Hylb-MePHbIM 37IEeKMPOHHbIM 2a30M (K8aHmo8ble mouyku). CmpyKkmypbl C 6epmuKasibHbIM
epeHoCcoM.

5. [nomHocmb cocmosiHUl 8 351eKMPOHHbIX cucmeMax MOHUXeHHOU pasmepHocmu

6. lpumecHbie COCMOSIHUS U 3KCUMOHbI 8 HU3KOPa3MePHbIX CMPYKMYypax.

7. [Mpobnembl mexHoM02UU K8AHMOBO-Pa3MEPHbIX CMPYyKmMyp.

8. MemoOQsI moneKynspHo-y4yegol snumakcuu.

9. Ma3ogpasHasa sanumakcusi U3 MemarioopaaHu4ecKux coeOuHeHUU.

10. MemodbI HaHonumozpacguu.

11. CamoopeaaHu3ayus KeaHmMo8bIX moyeK u Humeu. PexuMbl pocma 2emeposnumakcuarnbHbiX CmpyKkmyp.
12. 3onb-eenb Memod nony4YeHus HAaHOCMPYKMyp.

13. ®omoHHbIe Kpucmannbi. CuHme3s u ceolicmea ¢hOmMoOHHbIX Kpucmarinos. VicriyckaHue u paccesiHue
u3ny4eHusi 8 YOMOHHbIX Kpucmariniax.

14. Onmuyeckue pe3oHaHCHbIe ceolicmea MemarsudecKux HaHodacmuu,. Pe3oHaHcsl Mu.

15. Ceepxpewemku. Modernu ceepxpeuwiemok pa3HoU pa3amMepHoCcmu.

16. PacnpocmpaHeHue 371eKmpoMagHUmHo20 U3fTy4YeHusi 8 MepuoduyecKux cmpykmypax.

17. Teopus uHmMepgepeHUUOHHo20 huibmpa.



19.3.2. KOHTpONbLHO-N3MepUTEeNbHbLIA MaTepuan

YTBEPXOAHRO
3aBeqyowmi kadegpon oONTUKM 1 CNEKTPOCKOMNUA

OBumnHHMKOB O.B.
nodnuck, pacwugposka noodnucu

. .20
Hanpaenenne noagrotoBku / cneumansHocTb 03.04.02 — Pusuka
OucumnnunnHa 51.B.[1B.01.02 MaTepuarnbl HAaHOPOTOHUKN
dopma 0byyeHns OYHag
Bua kKoHTpons 3K3aMeH
Bup attectaumm NPoOMeXyToYHas
KoHTponbHO-uamMeputenbHbii maTtepuan Nel
1. TMpuvHUMN pa3MepHOro KBaHTOBaHUS.
2. [lpMeCHble COCTOAHUSA U AKCUTOHbI B HA3KOPA3MeEPHbIX CTPYKTypax.
MpenogaBatenb JleoHosa J1.10.
rnoonuce pacwugpposka nodnucu
YTBEPXOAKO

3aBeayrowmi kKadegpon ONTUKM 1 CNEKTPOCKONNA

OBunHHMkoB O.B.
nodnuck, pacwugposka nodnucu

. .20
HanpaeneHue nogrotoBku / cneunansbHocTb 03.04.02 — Qu3uka
Oucunnnnna 51.B.0B.01.02 MaTepuanbl HQHOOTOHUKMN
dopma obyyeHus oYyHag
Bug koHTpons 3K3ameH
Bug attectaumm NPOMEXyToYHasa
KoHTponbHO-usmMeputenbHbin matepuan Ne2
1. [MNOTHOCTb COCTOSIHWI B 3NIEKTPOHHbLIX CUCTEMAX MOHMKEHHOW Pa3MepHOCTH.

2. OnTnyeckne pe3oHaHCHbIE CBOMCTBA METANMYeCKNX HaHo4YacTuy,
PesoHaHcbl M.

Mpenogasartenb JleoHoBa J1.10.
noodnucek pacuwugposka nodnucu




19.4. MeToamnyeckne maTtepuanbl, onpeaensmowme npoueaypbl OLeHUBaHUSA
3HaHMW, YMEHUWN, HaBbIKOB U (UNN) onbiTa AEATEeNbHOCTU, XapaKTepU3yroLmnx
aTanbl POpPMMPOBaAHUA KOMNETEHLUIN

OueHka 3HaHUW, YMEHMA UK HaBbIKOB, XapakTepuaylolas a3Tanbl  (HPOPMUPOBAHMUS
KOMMeTEeHUMA B  pamMKax W3yYeHUs OUCUMNNAMHBI OCYLLECTBMSIETCA B Xo4e TeKywen u
NPOMEXYTOYHOM aTTecTalmn.

Tekywasa atrectaunsa nNpoBoauTCA B COOTBETCTBMM C [lonoxeHveMm O Tekywen aTrectaumu
obyvaroLlmxcs no nporpammamM Bbiclero obpasoBaHus BopoHexcKoro rocyaapCcTBEHHOMO
yHMBepcuTeTa. Tekywasi aTTectaums npoBoaUTCs B )OpMeE: YCTHOro ornpoca (MHAMBUAYanbHbIN
onpoc, poHTanbHas 6becefa); TECTUPOBAHUS; OLEHKN pe3ynbTaToB MPaKTUYECKON OeATeNbHOCTU
(BbINONHEHNE NabopaTopHbIX paboT). Kputepumn oueHnBaHms NpUBEAEHbI BbILLE.

lMpomexyTodHasa aTtTectauusa NPoOBOAUTCS B COOTBETCTBMM C [1ONOXEHMEM O MPOMEXYTOYHOWN
aTTecTtaumm oby4aroLmxca nNo nporpaMmmMam BbiCLLEero obpa3oBaHums.

KOHTpOnbHO-n3MepuTenbHble MaTepuanbl NPOMEXYTOYHOM aTTecTauuMn BKIOYalT B cebs
TEeopeTMYECKME BOMPOCHI, MO3BONAIOLLME OLLEHNTb YPOBEHb MOMYYEHHbIX 3HAHWI.

Mpun oueHMBaHMKM NCMONb3yeTCs KayeCTBEHHAs Lkana oueHok. Kputepun oueHuBaHs NpuBeaeHbl
BbILLIE.



