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PABOYASA NPOrPAMMA YYEGHOWU OUCLUMIINHBI

B51.B.1B.02.01 YcTponcTBa HAHOPOTOHUKU
Kod u HaumeHoeaHue ducyuniuHbl 8 coomeemcmeuu ¢ Y4ebHbIM niaHoM

. I.Imep n HamMmeHoBaHuWe HanpaBlrieHus noAaroToBku/cneynanbHOCTU:

03.04.02 — ®usuka

. Mpodhmnb nogroToBkM /cneuymanusaumm/ marmctepckas nporpaMmma:

Onmuka U HaHoboOMoHUKa

. Ksanudmkaumsa (cteneHb) BbINYCKHUKA: _8bicwee obpa3osaHue (Masucmp)

. ®opma obyyeHuUSA: OYHas
. Kachenpa, otBevarowan 3a peanusauuio ANCUMNIINHbI:

KagheOpa onmuKu U criekKmpockonuu

. CoctaBuTenu nporpamMmmbi: CmupHos Muxaun Cepaeesuy

(®UO, yyeHasi cmeneHb, y4eHoe 38aHuUe
00KMop hU3UKO-Mamemamu4ecKux Hayk, 0oueHm

. PekomenpoBaHa: HMC ¢usuyeckozo ¢gp-ma Bl'Y npomokon Ne 6 om 23.06.2022

(HaumeHogaHue pekomeHAyrouweli cmpykmypbl, 0ama, HOMep rnpomokorna)

. Y4eOHbIN rop; 2022/2023 Cemectp(bl): 1




9. Uenu mn 3apaum y4eOGHON AUCLMNIUHDI:

Lensamu oceoeHusi y4eb6HOU OuCUUMIIUHbI SJISTFOMCSI: TNO3HAKOMWUTb CTYOEHTOB,
oGyyvatowmxca no nporpamme "OnTrKa U HAHOMOTOHMKA", C OCHOBHBIMW YCTPONCTBaAMWN HOTOHMKN,
KOHCTpyMpyeMbIiM/ Npexae BCcero Ha OCHOBE HaHOMaTepmanos.

3ada4qu y4yebHOU QuCUyUNIUHbI:

- U3Y4NTb OCHOBHbIE NPUHLUMbLI KOHCTPYNUPOBAHNA YCTPOMUCTB HAHOOTOHMKM.

10. MecTo y4ye6HOM AncuunnuHbl B cTpyktype OOI: Kypc 61.B.B.02.01 "YcTponcTtea
HaAHOOTHUKN" ABNAETCS ANCUMMNINHON NO BbIOOpY BapnaTUBHON YacTu umkna b1.

11. TMnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moayno (3HaHuS,
YMEeHUsi, HaBblKW), COOTHECEHHble C nJflaHupyeMbiMu pe3yfibTaTaMu OCBOEHUSA

obpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMU BbINYCKHUKOB):

Kog HaseaHwne Kopa(bl) WHpukaTtop(bl) MnaHnpyemble pesynbTaThl
KOMneTeHuun oby4eHus
MK-3 | CnocobeH k MK-3.1 | AHanu3npyeT Hay4yHo-  |3HaTb: cnocobbl pa3paboTku 1

paspaboTke u TEXHUYECKYIO ONTUMK3ALNMN TEXHOMNOTUNIA
onTMMmnsauuu WHcpopmaumo no npon3BoaCcTBa NPpMOOPOB KBAHTOBON
TEXHOMNOrMM pa3paboTke ONTUYECKMX [SMEKTPOHUKM U (POTOHMKN HA OCHOBE
npoussoacTea N ONTUKO-3NEKTPOHHbIX  [HAHOCTYKTYPHbIX MaTeprarnos
npmbopos npubopoB 1 koMnnekcoB |YMeTb: pa3pabaTtbiBaTth 1
KBaHTOBOW MK-3.2 | Cornacyet ycnosus u ONTUMN3NPOBATL TEXHONOrMK
SMEKTPOHUKM U pPeXuUMbl aKcnnyaTalun, |MpovM3BOACTBA NPUOOPOB KBAHTOBOM
dPOTOHUKM Ha KOHCTPYKTMBHbIX 3MNEKTPOHMKM U (DOTOHMKN Ha OCHOBE
OCHOBe ocobeHHocTew HaHOCTYKTYPHbIX MaTepuarnos
HaHOCTYKTYPHbIX pa3pabaTtbiBaeMbIX BnapeTtb: npuémamu paspaboTku un
maTepuanos ONTUYECKNX N OMTUKO- OoNTMMM3aLnnM TEXHOMNOIMN

3MNEKTPOHHbIX NpMGopPoB [NPOU3BOACTBa NPMBOPOB KBAHTOBOW

N KOMMIEKCOB, ANEKTPOHMKM U POTOHMKN Ha OCHOBE

onpegenset HaHOCTYKTYPHbIX MaTtepuanos

TpeboBaHusa K

napameTpam

paspabaTtbiBaemMou

ONMTOTEXHWKU

MK-3.3 | MnaHunpyeT npoekTHble

n nccnegoBaTenbckme
paboTbl, NPOEKTUPYET
TEXHOMNOrnyeckuni
npoLecc nponsBoacTea
NprMbopOB KBAHTOBOM
ONEKTPOHUKN U
¢OTOHMKN HA OCHOBE
HaHOCTYKTYpPHbIX
mMaTepwanos, ymeet
pa3pabatbiBaTb
TEXHOMOrM4YecKyto
JOKyMeHTaLuio,
KoopAanHMpoBaTh
OesaTenbHoCTb pabounx

rpynn

12. O6bem AMCLUUNIIUHDBI B 3a4€THbIX eanHuLlax/yacax B COOTBETCTBUM C Y4EOHbIM

nnaHomMm —

4 | 144 .

dopma NpoOMeXyTOYHOM aTTecTauum 3a4ém c OUeHKoU

13 Buabl y4e6HOM paboTbl




TpyaoemMKoCTb
Buga yuebHoit paboTsl Bcero [o cemecTpam
1
AyauTopHble 3aHATUSA 30 30
nekuum 30 30
B TOM YMmCheE: npakTnyeckme
nabopaTopHble
CamocTosaTensHas pabota 114 114
B TOM umncne: kypcosasi pabota (npoekT)
dopma NpomMexyTo4HOM aTTecTaLmm
3auem ¢ oyeHkol
UToro: 144 144

13.1 Coneprxanue pa3aesioB JUCIUATITHHBI

Ne n/n HanmeHoBaHue pasgena CogaepxaHue pasgena gMcumnivHbl
OVCUUMNUHBI
1 BeedeHue 8 HaHOOMOHUKY Knaccugukayusi HuU3kopaamepHbix 06bekmos. Onmudeckue
ceolicmea HaHOMamepuasos: Memanudeckue Knacmepbi,
r1o51ynpo8oOHUKOBbIE Klacmephbi, KBaHMOBbIE SIMbI, K8aHMOBbIE
movyku. Ucrionb3oeaHue K8aHMo8opa3MepHbIX achghekmos Orsi
€030aHusi UCMOYHUKO8 U3/TyYEHUS.
2 HaHoanekmpoHHbie nasepsbl HaHoanekmpoHHbIe nazepbl ¢ 20pU30HMAasIbHbIMU PE30HamMopamu.
HaHo3nekmpoHHbie nasepbi ¢ 8epmMuKaibHbIMU Pe30Hamopamu.
Onmuyeckue Modynsamopsb!
3 HaroanekmpoHHble ycmpolicmea Ha | Obwue ceedeHus. Snekmpoonmuyeckuli Modynsimop.
JKUOKUX Kpucmarsnnax CeemoknanaHHbie Modynsimopsl. [1ockue menesu3opsbi, ducrneu
U ceemokiianaHHble MoOynsimopb! 8UOEONPOEKMOPOS.
XKudkokpucmannu4veckue ducnieu WUpoKO20 NPUMEHEHUS.
4 Usnyyvarowue npubopbl Ha 0cHoge Obwue ceedeHusi. OpzaHuveckue ceemoduodsbl. TexHonoauu
op2aHuUYecKuUx HaHoMamepuanos rosny4eHus1 opeaHu4yeckux caemoouodos. lNonyyeHue U8emHoeo
uzobpaxeHusi 8 OLED-Oucninesix. Micnonb3oeaHue MEMS-knoyel
emecmo mpaH3ucmopoe 8 AMOLED. CocmosiHue pa3pabomok
ycmpolicme u cucmeM Ha OCHO8€e op2aHUYecKuUx ceemoduodos.
5 @omonpueMHble HAHOINIEKMPOHHbIE @omonpueMHUKU Ha KeaHMoBbIX iMax. @omornpuUeMHUKU Ha OCHoge
npubops! K8aHMOBbIX MOYeK
6 domomampuubl WUPOKO2O Obuwue ceedeHusi. Xapakmepucmuku Mampuy. Tunbl Mampuy, ro

npumeHeHuUs

npumeHsieMol mexHosio2uu. MemoObl nonyyYeHust ygemHozo
u3obpaxkeHusi 8 (hbomomampuuyax

13.2. Pa3menbl JUCHMIIINHGBI U BUIbLI 3aHATHI

Buapl 3aHsaTUI (YacoB)
Ne HanmeHoBaHue pasgena ol . na6 —r -
n/n AVUCLIANIUHBI Nexumm pakT abopa-  LamMoCToATENb-Has Bcero
yeckne TOpHblE paboTa
1 BeedeHue 8 HaHOGOMOHUKY 5 - - 19 24
2 HaHosnekmpoHHbIe nasepsbl 5 - - 19 24
3 HaHo31eKmpoHHbIe 5 - - 19 24
ycmpoticmea Ha XUOKUX
Kpucmarnnax
4 Uznyyarowue npubopb! Ha 5 - - 19 24
OCHO8E Op2aHU4YecKux
HaHoMamepuarsos
5 ®omonpuemHble 5 - - 19 24
HaHO3/1eKMPOHHbIE Mpubopeb!




6 domomampuup! WUPOKO20 5 - - 19 24
rnpUMeHeHUs1
Yimoeo: 30 114 144

14.MeToaun4ecKkue yKkasaHus Ansi o6y4aroLwmxcs No 0CBOEHMIO AUCLUNIIUHDI

. UsydyeHue  y4ebHoU, Hay4YHoU U  Memodudeckol  jsiumepamypbl, Mamepuaros
rnepuoduyeckux usdaHud ¢ npusriedeHuUemM afIeKmpoHHbIX cpedcme Hay4yHoU UHGopMayuu.
. MoO2omoeka K neKUUOHHbIM 3aHSIMUSIM.

B xode nodzomoeKku K meKywum ammecmauusim U rpoMexxymoyHol ammecmauyuu cmydeHmy
pekomeHOyemcsi akKmueHO UCI0/1b308amb 3/1EKMPOHHbIU obpaszosamesibHbili nopmarn Moodle —
3NIeKMpOoHHasi cpeda OucyurnuHbl, ¢ npedocmasseHueM npeseHmayuli nekyul, 3adaHuli 0ns
8bIMONIHEHUS f1abopamopHbIX pabom, OO0MoSIHUMENbHO20 MmeopemuyYyeckoeo Mamepuasna u
HOpMamueHO-pagoebix OOKYMEHmMOo8 o memam U rfepeqyHel eorpocos Oris nod2omosku K
meKywumM ammecmauyusiM U rnpoMexxymoyHol ammecmauuu. Takxke cmyOeHmy pekomeHOyemcsi
ucronb3o8ame 8ecb Habop Memodos u cpedcme CcO8PeMEHHbIX UHGDOPMAaUUOHHbIX MexHoo2ul
0r1s1 U3ydeHuUs1 omevyecmeeHHoU U 3apybexxHou numepamypbl 1o QucuurniiuHe, OUeHKU U aHasu3a
ee mekyweao cocmosiHUsi U repcriekmusg paszsumus. Emy npedocmaenssemcsi 803MOXHOCMb
pabomamb 8 KOMIMbIOMEPHbIX Kraccax pakynbmema (313a aydumopusi), umems Oocmyrn K
UHmepHem-pecypcam u 351eKmpoHHOU noYyme, UcCrosib308amb UMeEWUECcs Ha Kaghedpe onmuku
u crnekmpocKornuu ¢buau4deckoz2o hakyrnbmema UHOpMayUOHHbIE MEXHO102uuU, UCMOob308amb
pecypcbl 30HanbHOU HaydHou 6ubniuomeku BIY, e mom yucne anekmpoHHO-bubuomeyHsie
cucmemsl.

15. YyebGHO-MeTOgQUUYECKOE N MH(pOPMaALIMOHHOE obecnevyeHne AUCLUNIIUHDI

(criucok ogpopmnsiemcesi 8 coomeememeauu ¢ mpebosaHusimu TOC u ®OC, ucrnionb3yemcs obwasi CK8o3Hast
Hymepauyus 0nsi ecex audo8 UCMOYHUKO8)

a) oCHOBHasi nuTeparypa:

Ne n/n NcTOouHMK

UzHamoes A.H. OnmoanekmpoHuUKka u HaHoghomoHuka : [yyebHoe nocobue dr1si cmydeHmos, obyyarouuxcs
1. 10 HarpaseHUsIM no02omoeKu "OnekKmpoHUKa U HaHO3neKmpoHuka" u "TenekommyHukayuu"] | A.H.
UeHamoe .— CaHkm-lNemepbype ; Mocksa ; KpacHoOap : JlaHb, 2011 .— 538 c. : un., mabn. — bubnuoep.:
¢.526-530.

2. Lanosa, . A. OCHO8bI 0rIMO3IEKMPOHUKU U fla3epHOU mexHUKU ;| y4ebHoe nocobue / Y. A. Lllanoesa. — 4-e
u30., cmep. — Mocksa : ®JINMHTA, 2022. — 235 c. — Pexum docmyna: rno nodnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=103827

0) 10MOJIHUTEJIbHAS JINTEpaTypa:

Ne n/n NcTOouHMK
3. | Hocos, KO.P. OnmoanekmpoHuka / FO. P. Hocos .— M. : Cosemckoe paduo, 1977 .— 230,[2] c.
OnmoanekmpoHuka | O.H. Epmakos [u Op.] .— M. : AHyc-K, 2010- .— (OnekmpoHuka 8 mexHUYECKOM|
4, yHusepcumeme. [lpuknadHas anekmpoHuka | nod obw. ped. N.b.®edoposa) .— ISBN 978-5-8037-0505-
5

UeHamos A.H. OnmoanekmpoHHblie npubopsi u ycmpotcmea: y4eb. nocobue | A.H. UeHamos .— Mockea

. Oko-mpeHd3, 2006. — 272 c. : un.,

Kapux E.[. OnmoanekmpoHuka: Y4eb. mnocobue 0Onsa cmyd. creyuansHocmel "Paduogpu3suka”,
6. "®usuyeckas anekmpoHuka" eysoe | E.[]. Kapux .— MuHck : BI'Y, 2000 .— 262, [1] c¢. — ISBN 985-445-
277-8 : 30.00.

Hocos, KOputi PomaHosuy4. Onmoanekmporuka / FO. P. Hocoe .— M. : Cosemckoe paduo, 1977 .— 230,[2]
c.

Cmpaxosckuli M., OcHosbl keaHmosol anekmpoHuku | .M. Cmpaxosckut, A.B. YcneHckul - M. :
Bbicwas wkona, 1973. - 312 c.

9. Spue A. KeaHmoseasi anekmpoHuka | A. Spue - M. : Coeemckoe paduo, 1980. - 488 c.

B) HH()OpMaLlHOHHBIE 3J1eKTPOHHO-00pa30oBaTe/bHbIe pecypchl:
Ne n/n MCTOYHUK
10. | lMouckoseas cucmema e-library.ru
11. | lNouckosas cucmema google.ru
12. | Apxue Hay4HbIX XypHanoe http://arch.neicon.ru/
13. | EQuHoe okHO docmyna Kk obpa3osamerbHbiM pecypcam. bubnuomeka http://window.edu.ru/
14. | SnekmpoHHsbIl kamasnoe 3HE BI'Y https://lwww.lib.vsu.ru/



https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%98%D0%B3%D0%BD%D0%B0%D1%82%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%9D%D0%BE%D1%81%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%98%D0%B3%D0%BD%D0%B0%D1%82%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%9A%D0%B0%D1%80%D0%B8%D1%85%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%9D%D0%BE%D1%81%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
http://arch.neicon.ru/
http://window.edu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/

16. Ilepeuens yueOHO-METOAMYECKOTO 00CCIICUCHUS TSl CAMOCTOSITEIIbHON paboTHI (yuebHO-
MemooudecKue peKoMeHOayuu, nocooust, 3a0a4HUKU, MemooudecKue YKa3aHus no 8blNOJIHEeHUI
npaKmu4eckux (KOHmpobHvix) pabom u op.)

Ne n/n MNcToYHMK

1. UeHamos, A.H. OnmoanekmpoHuKa u HaHoOgomoHuka : [y4ebHoe nocobue Orisi cmydeHmos, obyyarouuxcs
10 HarpaseHUsIM no02omosKuU "drnekmpoHuUKa U HaHo3nekmpoHuka" u "TenekommyHukauyuu"] | A.H.
WeHamoe .— CaHkm-lNemepbype ; Mockea ; KpacHodap : flaHb, 2011 .— 538 c. : un., mabn. — bubnuoep.:

¢.526-530.
Hocos, FO. P. OnmoanekmpoHuka | FO.P. Hocoe .— M. . Cosemckoe paduo, 1977 .— 230 c.
OnmoanekmpoHuka | O.H. Epmakos [u Op.] .— M. : Anyc-K, 2010- .— (OnekmpoHuka 8 mexHU4YecKom
yHusepcumeme. [lpuknadHas anekmporuka | nod obw. ped. N.b.®edoposa) .— ISBN 978-5-8037-0505-5.

4. UNeHamoe A.H. OnmoanekmpoHHbie npubops! u ycmpoticmea: y4eb. nocobue | A.H. MeHamoe .— Mockaa :
Oko-mpeHd3, 2006. — 272 c.

5. Kapux E.[J. OnmoanekmpoHuka: Y4eb. nocobue 0Onsi cmyd. cneyuansHocmel "Paduogpusuka”,
"®u3suyeckas sanekmpoHuka" ey3oe | E.[]. Kapux .— MuHck : BI'Y, 2000 .— 262, [1] ¢. — ISBN 985-445-277-
8 :30.00.

6. Hocos, FOputi PomaHosu4. OnmoanekmpoHuka | FO. P. Hocoe .— M. : Cosemckoe paduo, 1977 .— 230,[2]
C.

7. Cmpaxoeckuti .M., OcHoebl keaHmosol anekmpoHuku | .M. Cmpaxoeckuti, A.B. YcneHckul - M. :
Bbicwas wkona, 1973. - 312 c.

8. Spue A. KeaHmoseasi anekmpoHuka | A. Spue - M. : Cosemckoe paduo, 1980. - 488 c.

17. UHcpopmaLMOHHBbIE TeXHONOINMK, UCNnonb3yemblie ONA peanu3auum y4ebHomn
AUCUUNIINHDBI, BKINO4Yada nporpaMmmMmHoe obecnevyeHue n VIHCbOpMaLI,VIOHHO-
CrpaBoOYHble cUCTeMbl (MpU HEO6XO0AMMOCTH)

B y4ebHoMm npouyecce ucrnionb3yromces — cnedyruwue  obpasosamersibHble  mexHonozuu. 1o
obpaszosameribHbiM hopMaM: NEKUUOHHbIE U ripakmuveckue 3aHamus. [peobnadarowumu memodamu u
npuemam  obydyeHusi  saensAwMCcs:  00bSACHUMEbHO-UMCMpamueHble  (06bsCHeHUe, rnokas —
demoHcmpayus y4ebHo20 mamepuana u 0p.); akmueHble (aHanu3 y4ebHoU u Hay4yHoU fumepamypel,
cocmassieHue cxem u 0p.) U UHMepakmueHbie, 8 MOM Yuc/ie U epyrnossie (83auMHoe oby4yeHue 8 ghopme
rnodzomosku U obcyx0eHusi Ooknados), UHGopMaUyUOHHbIe;, MyrnbmumelulHbie (paboma c calmamu
akafemudecKkux cmpyKkmyp, Hay4yHo-uccriedoeameribCKUX opeaHusauul, 31eKmpoHHbIx 6ubnuomek u u op.,
paspabomka npe3eHmauul, coobweHuld u Ooknados, paboma C 3M1EKMPOHHbIMU O6yYatouwumu
rnpozpammamu u m.n.).

OpezaHu3sayuoHHasi cmpykmypa JeKUUOHHo20 3aHamus: 1. @opmynuposka membl, yenel 3aHImMus,
rnocmaHoska npobrnemMHoeo gorpoca. 2. Pa3bsicCHeHue 80rpocos8 meopemuyecko2o U MPakmu4yeckozo
nnaHa Ons peweHuss riocmassnieHHol npobnemsl. 3. PaccmompeHue nymel peweHusi rnpobrieMHo20
80ripoca Ha KOHKpemHbIx npumepax. 4. 3akndeHue, hopmynuposka ebie0008. 5. opmynuposka 3adaHusi
0 camocmosimenbHoU domawHel pabomsl. O38y4yugaHue membi criedyrou,e20 3aHsImusl.

Tekywuli KOHMPOJsIb PO8OAUMCS NMymMeM MPO8EPKU KOHCNEKMO8 fiekyul, 8X0OHO20 KOHMpPOIis (8 sude
camocmosimesibHbIX U KOHMPOJibHbIX pabom, doknados u peghepamos).

lpu peanusayuu OUCYUMNIUHbI C UCMOMb308aHUEM OUCMAaHUUOHHbIX 06pa3ogameribHbIX mexHosoauli
ucronb3yrmesi  UHCMpYMeHmMbl  37IeKMPOHHOU  UHQOpMayuoHHO-obpasosamernsHoli  cpedbl  BI'Y
«3nekmpoHHbIl yHUsepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepgucsi
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), 3nekmpoHHas rnoyma, MeCCeHOXepbl U
couycemu.

lMouckosasi cucmema e-library.ru

lNouckosasi cucmema google.ru

Apxue Hay4HbIX XypHainos http://arch.neicon.ru/

EduHoe okHO docmyna k obpazosamernbHbiM pecypcam. bubnuomeka http://window.edu.ru/
AnekmpoHHbIl kamano2 3HE BI'Y https.//www.lib.vsu.ru/

OnekmponHas 6ubnuomeka None4yumernscKko2o cogema MexaHUKO-Mamemamu4eckozo hakynbmema
MrY lib.mexmat.ru

OO W|N|F

18. MaTepMaano-TeXHuquKoe obecne4yeHue ANCUUNIINHLbI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKMOYeHUss K cemu "MIHmepHem" u obecrieyeHuem docmyrna &
SMEKMPOHHYI0 UHGopMayUuoHHO-0bpasogamernsHyo cpedy BIY, lNpoekmop BenQ MS 612ST, [ocka
MagHumHo-mapkepHas 100*200. NpoepammHoe obecnevyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). [llpoepammHasi cucmema Onsi


https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%98%D0%B3%D0%BD%D0%B0%D1%82%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%9D%D0%BE%D1%81%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%98%D0%B3%D0%BD%D0%B0%D1%82%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%9A%D0%B0%D1%80%D0%B8%D1%85%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=25336&amp;TERM=%D0%9D%D0%BE%D1%81%D0%BE%D0%B2%2C%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%2C1004%2C4%2C101%5D&amp;LANG=rus
https://mooc.vsu.ru/

0BHapyXeHUs meKCcmoebix 3auMcmeosaHull 8 y4ebHbIX U Hay4HbIX pabomax «AHmunnasuam.BY3». Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product. lMpoepammHbIli Kommrnekc 0ns
OBM - MathWorks. Cucmema uHxeHepHoz2o modenuposaHusi ANSYS HF Academic Research.

Peanusayua QucuyunnuHbl C [PUMEHEHUEM  3/1EKMPOHHO20 0by4yeHUss U  OUCMaHUUOHHbIX

obpaszosameribHbIX MexHoo02ull ocyuecmensaemcsi dyepesz obpazoeamenbHbil ropman "3neKmpoHHbIU
yHusepcumem BI'Y" (https://edu.vsu.ru).

19. ®oHA OUEHOYHbIX CPeacTB:
19.1 MNMepeyeHb KOMNETEeHUUN C yKazaHMeM 3TanoB (hopMUpoBaHUA U
nnaHupyeMmbIX pe3ynbTaToB 00yYyeHus

Koa 1 cogepxaHue lMnaHnpyemble pesynbTaThbl OTansbl
KoMneTeHUun (1nu o0yyeHust (nokasatenu dopmupoBaHus ®0C
ee vyacTu) OOCTWXEHNS 3a[JaHHOTO YPOBHSA KOMMeTeHuun (cpenctsa
OCBOEHUA KOMMEeTEeHUUN (pasgensl (Tembl) OLEeHMNBaHuA)
nocpeacTeoM OpMMpPOBaHUSA ONCUMMITUHBI UK
3HaHWW, YMEHWIN, HaBbIKOB) MoAynsa n nx
HaVMEHOBaHWE)

MK-3 CnocobeH Kk JHaTb: cnocobbl pa3paboTku u Pasgenbl 1-6 YCTHBIN onpoc
pa3paboTke n NTMMM3aLUnM TEXHOMNOTUI
onTMMmM3aunn pon3BoacTBa NpubopoOB KBAHTOBOM
TEeXHOMNormNn NEKTPOHUKN 1 (POTOHMKN Ha OCHOBE
Npon3BOACTBA @HOCTYKTYPHbIX MaTepuarnos.
npmbopos [MeTb: pa3pabaTbiBaTth 1
KBaHTOBOW NTUMU3MPOBATL TEXHOMOTUN
3NEKTPOHUKN U pon3BoacTBa NpubopoB KBAHTOBON
POTOHUKM Ha NEKTPOHUKN U (POTOHMKN HA OCHOBE
ocHoBe aHOCTYKTYPHbIX MaTepuaros.
HaHOCTYKTYpHbIX  |BnapeTtb: npuémamm paspaboTkm un
MaTepuanos ONTMMM3aUUN TEXHOOMMI

npon3BoACTBa NPnBOpPOB KBAHTOBOW

3MNEKTPOHUKM 1 (POTOHMKN HA OCHOBE

HaHOCTYKTYPHbIX MaTepuanos
MpomexyTo4yHas aTTecTauus (3a4€T C OLIEHKON) KM

19.2 OnucaHme KpuTepmeB U LIKamnbl OLEHNBAHNA KOMNEeTeHUUN (pe3ynbTaToB
oby4yeHus1) Npu NPoOMeXxyTO4YHOWN aTTecTaumum

[nsa oueHnBaHUs pe3ynbTaTtoB OOyYEeHNs Ha 9K3aMeHe MCMONb3yTCS crneaytoLme nokasarenu
(8YHbI 13 19.1):

¢ 3HaHKMe yqe6Horo mMmaTtepuana, snageHune NOHATUNHBLIM annapartomMm n TeopeTn4eCcKkummn
OCHOBaMu ANCUUNINHDI,

* YMEeHWue CBA3biBaTb TEOPUIO C ﬂpaKTMKOVI;

*  YMEHMEe ONUCbIBaTb OCHOBHbIE XapaKTEPUCTUKN, METOANKM KOHTPOSIS 1 AOMYCKN Ha napameTpbl
ONTUYECKNX getanewn;

4) BnageHue 3HaHUSIMM O COBPEMEHHbIX METOAMKaX KOHTPOMS NapameTpoB ONTUYECKUX AeTaneu.

CooTHOWeHMe noKasaTernien, KpUTEPMEB U LIKaNbl OLEeHUBAHUA pe3ynbTaToB
oby4eHus.

KpuTepum oueHnBaHnsa KomneTeHuunin YpoBeHb
chopmupoBaHH | Lkana oueHok
ocTn

KOMMEeTEHL MM



https://edu.vsu.ru/

lNoceweHue nekyuoHHbIx 3aHaImut. Omeem Ha 80rpPoC KOHMPOIIbHO- lNoebiweHHbIU OminuyHo
u3MepumesibHo20 Mamepuara 80 epeMs 3k3ameHa. Omeemsl Ha ypO8eHb
donosniHUMesibHble gornpockl. Obyyarowuticss 8 NonHoU mepe enadeem
MOHSIMUUHbLIM annapamom U meopemuyecKumMu OCHosamu
OucyunnuHkl, cnocobeH unnocmpuposames omeem rpumepamu,
akmamu, daHHbIMU Hay4HbIX uccriedosaHull, MPUMEHsIMb
meopemuyeckue 3HaHUs O pelweHUs npakmu4yeckux 3adauy.

Omeem Ha KOHMPOJIIbHO-U3MepPUMEesbHbIlU Mamepuas He ba3zoeniti Xopouwo
coomeemcmeyem 00HoMYy (08yM) U3 NMepeYUCieHHbIX nokazamerned, ypOB€eHb
Ho obyyarowuticss daem npasusibHble omeembi Ha OOMOIHUMESIbHbIE
8orpocskl. Hedocmamoy4Ho npodeMoHCMpPUPO8aHO MEOPEeMUYECKUX
OCHO8 QUCUUMIIUHBI.

Omeem Ha KOHMPOJIbHO-U3MepUMmesibHbIl Mamepuars He lNMopoezosbiti Ydoenemsopume
coomeemcmeayem sitobbiM d8yM(mpem) U3 nepeyqucsieHHbIX ypOBEHb JIbHO
rnokasamenrnedu, obydaroujutics daem HerosHbIe 0meembl Ha
donosiHUMesibHble 80MpPOChkl. imeem He nonHoe rnpedcmasneHue o
meopemuyecKux ocHogax., 0onyckaem cyuwecmeeHHble OWUBKU.

Omeem Ha KOHMPOIIbHO-U3MepPUMEesbHbIlU Mamepuas He - Heydosnemsopu
coomeemcmeyem 10bbiM mpem(4emsbipem) U3 nepevucieHHbIX mesibHO
rnokazamenet. Obyyarowulicss 0eMOHCMpUPyem OmpbI8OYHbIE,
pazmeHmapHbie 3HaHus, donyckaem 2pybbie owUbKuU.

19.3 TunoBble KOHTPONbHbIE 3aAaHMA UNN NHbIe MaTepuarnbl, Heobxoaumble Ans
OLeHKU 3HaHUWN, YMEHUWN, HaBbIKOB U (MNK) onbiTa AeATEeNbHOCTMH,
XapakTtepusyrowme atanbl oOpMUPOBaAHMA KOMMNETEHLUNA B NpoLecce 0OCBOEHUS
obpa3oBaTesibHOM NporpamMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3a4E€TY C OLIeHKOM:

1. Knaccudmkaumsi Hu3kopasMepHbIX 06 beKTOB.

2. OnTuyeckue CBOMCTBa HaHOMaTepmarnoB: MeTanIuM4yeckme Knactepsbl, NoNynpoBOAHUKOBbIE KNacTepbl,
KBaHTOBblE AMbl, KBAHTOBbIE TOUKM

3. OnTuyeckue cBOMCTBa HaHOMaTepuanoB: MeTannM4yeckme KnacTepsbl, NoNyrnpoBOAHUKOBbLIE KNacTepsl,
KBaHTOBblE SMbl, KBAHTOBbIE TOYKM.

4. Nicnonb3oBaHve KBaHTOBOPa3MepHbIX 3pdEKTOB ANA CO3AaHUS UCTOYHUKOB U3Ny4YeHUs.

5. QneKkTpoonTUYecKMn MoaynsTop.

6. CeToknanaHHble MOgYNATOPSI.

7. OnTnyeckne MoaynsaTopbl.

8. HaHO3neKkTpOoHHbIe Nasepbl C roOpM3oHTanbHbIMU pe3oHaTopamMu.

9. HaHO3neKTpOHHbIe Nasepbl C BEPTUKaNbHbIMWU pe3oHaTopamMum.

10. OpraHunyeckue ceeToanoapbl. TEXHONOrMM NONy4eHns OpraHN4eckuX CBETOANOAO0B.

11. Mony4yeHne LBeTHOro nzobpaxeHus B OLED-gucnnesx. Mcnonb3oBaHne MEMS-knioyen BmecTo
TpaH3nctopos B8 AMOLED.

12. CocTosiHMe pa3paboToK YCTPONCTB U CUCTEM Ha OCHOBE OpPraHMYeCcKUX CBETOAMOOOB.

13. ®doTonpreMHbIE HAHOINEKTPOHHbBIE NPUOOPHI.

14. doTomaTpuLbl LLIMPOKOTO MPUMEHEHUS.



19.3.2. KOHTpONbLHO-N3MepUTEeNbLHbLIA MaTepuan

YTBEPXOAHRO
3aBeqyowmi kadegporn ONTUKU U CNEKTPOCKONUN

OBumnHHMKOB O.B.
rnoodnuck, pacwughposka noodnucu

. .20
HanpaeneHne noarotoBku / cneumansHocTb 03.04.02 — Pusuka
OucumnnunnHa 51.B.0B.02.01 YcTporcTtBa HAHOMDOTOHMKH
dopma 0byyeHns OYHag
Bug koHTpons 3a4YE€T C OLLeHKOM
Bupg attectaumm NPoMeXyToYHas
KoHTponbHO-u3mMepurtenbHbii Mmatepuan Nel
1. OnekTpoonTMYECKUi MOayNAToP.
2. doTONpMEMHbIE HAHOSNEKTPOHHbIE NPUBOPLI.
lNpenogaeaTtenb CmumpHoB M.C.
rnoonuce pacwugpposka nodnucu
YTBEPXXOAKO

3aBenyowmi kadegpor ONTUKU U CNEKTPOCKONUN

OBunHHMkoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHue nogrotoBku / cneunanbHocTb 03.04.02 — Qu3uka
Oucunnnnna 51.B.0B.02.01 YcTponctea HAHOMOTOHUKM
dopma obyyeHus OYHag

Bug koHTpons 3a4€T C OLeHKON

Bug atTtectauun NPOMEXKYTOYHAS

KoHTponbHO-u3MeputenbHbi Mmatepuan Ne2

1. CeeToknanaHHble MOOynATopbI.
2. doTomaTpuLbl LUMPOKOro MPUMEHEHUS.
Mpenogasartens CwmupHos M.C.

nodnuck  pacwughposka nodnucu



19.4. MeToamnyeckme martepuanbl, onpeaensmowme npoueaypbl OLeHUBaHUSA
3HaHMW, YMEHUWN, HaBbIKOB U (UNN) onbiTa AEATENbHOCTU, XapaKTepU3yrLmnx
aTanbl POpPMMPOBaAHUA KOMNETEHLUIN

OueHKka 3HaHWW, YMEHUM W HaBbIKOB, XapakTepusykollaa aTanbl (opMUMpoBaHUSA
KOMMNETEHUMN B paMKax W3y4eHUs AUCUUMNINHBI OCYLIECTBNSAETCS B X04e TeKyllen u
NPOMEXYTOYHOW aTTecTaunn.

Tekywiaa artrectauus NpoBOAUTCA B COOTBETCTBMM C [lonoxeHuem O TekyLen
aTTecTauum obyvalwLlmxca no nporpaMmmam Bbicliero obpasoBaHus BopoHexckoro
rocyJapCTBEHHOro yHuBepcuTeTa. Tekyllasa aTrectaumsi NpoBOAUTCA B (POpMe: YCTHOro
onpoca (MHAMBMAOYanbHbIA oOMNpoc, poHTanbHasa Geceda); TECTUPOBAHWS; OLEHKU
pes3ynbTaToB MNPaKTUYECKOW AeATENbHOCTU  (BbIMNOMHEHWEe rnabopaTtopHbix pabor).
Kputepum oueHnBaHns npuBeLeHb! BbiLLe.

lMpomexyToyHass aTTecTaumMsi nNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumnm obyyarLmxcsa no nporpaMmmam BbicLlero obpasoBaHus.

KOHTpOMbHO-M3MepuTENnbHbIE MaTepuarnbl NPOMEXYTOYHOW aTTecTauuu BKYalT B
cebsa TeopeTnyeckme BOMpoChl, MO3BOSIAIOLLME OLEHUTb YPOBEHb MOSTYYEHHbIX 3HaHWN.

Mpn oueHMBaHUM UCNONb3yeTca KayeCTBEHHasl Lkana oueHok. Kputepumn oueHuBaHus
npvBedeHbl BblILLE.



