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9. Uenu n 3apgaum y4e6HOM AUCLMNIIUHDI:

Lensamu oceoeHuss y4yebHoOU OucyunnuHbl sensomcs: KGOpMMpPoOBaHNE
npodeccuoHanbHOM KOMNETEHUMM CTYAEHTOB oM3NYeCKOoro pakynbteTa, oby4varoLmxcs no
mMarucrtepckon nporpamme "OnTuka M HaAHOMOTOHMKA", B 0bBnactm U3MYeCcKUx OCHOB
HENMUHEWNHbIX ONTUYECKMX MNPOLECCOB, BO3HMUKAKOLWMX MPU B3aUMOAEWCTBMM MOLLHbIX
KOrepeHTHbIX MOTOKOB 3NIEKTPOMAarHUTHOrO M3fy4YeHuUs C BeLLeCTBOM, B TOM u4uche,
HaxoA4dAWeMCA B HAHOCTPYKTYPUPOBAHHOM coCTOsiHUW. Kpome 3Toro, B JaHHOM Kypce
paccMaTpuBalOTCd TEXHUYECKUE MPUMEHEHUS HENUHENHbIX OMTUYeCKUX 3PdEKTOB, B
4YacCTHOCTU, ANA UccnenoBaHUs HAHOCTPYKTYP U HAHOMaTepuaros.

3aday4u yyebHOU QucyunuHbl:

- NMO3HAaKOMUTb CTYAEHTOB C COBPEMEHHbBIMWU Npobnemamu, cTpaterusMmm U MHHOBaLMAMU
HENUHENHbIX ONTUYECKUX NPOLLECCOB B HAHOCTPYKTYpax
- U3yqums repcriekmuebl pa3sumusi 0aHHO20 Hay4YHO-MexXHUYEeCKO20 HarpassieHUsl.

10. MecTo yuyeb6HOM ancuunuHbI B cTpykType OOI:
HucyunnuHa b1.B.[]B.03.01 "HenuHetHass onmuka"” omHocumcsi K eapuamugHou Yacmu
6rioka b1. Slenssiemcsi Kypcom 1o ebibopy.

11.MnaHupyeMble pe3ynbTaTbl 06y4YeHUs No AucumunnuHe/Moaynto (3HaHUA, yMeHUA,

HaBbIKK), COOTHECEHHbIe c nnaHMpyemMmbiMun pe3ynbTatamu OCBOEHUA
obpa3oBaTenbHOM NporpamMmmbl (KOMNEeTeHUMAMMU BbINYCKHUKOB):
Kopn HaseaHue Koa(bl) WugukaTop(bl) MnaHnMpyeMble pe3ynbTaThbl
KOMMeTEHL MU 06yyeHus

MK-2 | CnocobeH MK-2.3 | AHanunsnpyet 3HaTb: NPUHLUKMBI NOCTpPOoeHns 6a3
co3gaBaTb 6asbl COCTOSIHME Hay4HO- OaHHbIX O PU3NYECKMX CBONCTBAX U
AaHHBIX O TEXHUYECKOW TEXHOMNOrM4ecknx ocobeHHOCTAX
du3ndeckmx npobnemsl, HaHOCTPYKTYPHbIX MaTepunanos
CBOWCTBax U cuctemaTusmpyeT u ymeTb:co3aaBaTtb 6a3bl AaHHbIX O
TEXHOMNOrMYECKMX 0606LwwaTb Hay4HO- hU3nNYeCcKUX CBOMCTBAXxX U
0COBEHHOCTAX TEXHUYECKYI0 TEXHOMNOrM4YeCcknx 0CobeHHOCTAX
HaHOCTPYKTYPHbIX WHdOpMaLMIO No Teme HaHOCTPYKTYPHbIX MaTtepuarnos,
MaTepuvarnos, uccrnegoBaHun B NPOBOANTL IKCMEPUMEHTANbHYIO
nNpoBOANTb obracTn KBaQHTOBOM npoBepKy BbIGPaHHbIX
3KCNEepPUMEHTarbHYI0 3MNEKTPOHUKM U TEXHOMNOrMYECKNX peLLEHW
npoBepKy (POTOHUKM 1 NpOu3BOACTBA ONTUYECKMX U
BblOpaHHbIX HaHOCTPYKTYPHbIX aKyCTOONTUYEKMX Np1OOpOoB.,
TEXHOJSOMMYECKMX matepuanos nccregoBaTb NapamMeTpbl
peLleHnin HaHOCTPYKTYPHbIX MaTtepuaros B
Npon3BOACTBA COOTBETCTBMU C CAMOCTOSATENBHO
OMTUYECKMX U BblIBpaHHOW 1 yTBEPKAEHHOM
aKyCTOONTUYEKMX MEeTOAMKOWN
npmbopos, BnapeTb: MeToankamu
uccnegoBatb 3KCMeprMeHTaNbHOW NPOBEPKM
napameTpbl BbIOPaHHbIX TEXHOITOTMYECKMX
HaHOCTPYKTYPHbIX peLleHMIn NPOM3BOACTBA ONTUYECKMX
MaTepuarnos B N aKyCcTOOMTUYEKNX NpubopoB,
COOTBETCTBMM C nccrnegoBaHusi napaMeTpoB
CaMOCTOSITENbHO HaHOCTPYKTYPHbIX MaTepuaros B
BbIOpaHHOM 1 COOTBETCTBMMN C CAMOCTOSITENBHO
YTBEPXAEHHON BbIOpaHHOW 1 YTBEPXKAEHHOM
METOANKON METOAMNKOWN

MK-4 | CnocobeH MK-4.2 | Pewas pasnuyHele 3HaTb:MEeTOAMKN paboTbl C

npodeccuoHanbHo npodeccuoHarbHble nccrnegoBaTenbCkum
pabotaTtb C 3agauu, npumeHsieT ucnblTatenbHbIM 060pygoBaHNEM,
nccrnegoBaTenbCkUM 3HaHMSA PU3NYECKNX npmbopamu 1 ycTaHOBKamMu B
W UcnblTaTenbHbIM NpVHUMUMNOB paboThbl npegMeTHon obnacTn KBaHTOBOM
06opyoBaHMEM, nNprMbopoB KBAHTOBOW 3NEKTPOHUKM U (POTOHMKM




npubopamun n
yCTaHOBKamu B
npegmeTHON
obnacTtu kBaHTOBOW
SMNEKTPOHUKM U
OTOHMKM

SNEKTPOHUKM 1
OTOHMKM, 6A30BbLIX

yMeTb: nNpodeccroHarnsHo
paboTaTb ¢ UccrnegoBaTenbCKUM

TEXHOJTOrMYECKNX ncnbiTatenbHblM 060pyaoBaHNEM,
npoLLeccoB U npubopamu 1 ycTaHOBKamu B
TEXHOSTOrMYECKOro npegMeTHoMn 0611acTn KBaHTOBOW
obopynoBaHus. ANEKTPOHUKN N DOTOHUKN

BrnageTb:npnémamm paboTtbl ¢
nccnenoBaTenbCkum
ncnbiTatenbHbiM 06opygoBaHNEM,
npubdopamn 1 yCTaHOBKamMu B
npeAMeTHOM 00nacTn KBAHTOBOM
3NEKTPOHUKN 1 DOTOHUKM

12. O6bem AUCLUUNNUHBI B 3a4€THbIX eanHULax/yacax B COOTBETCTBUU C YHEOHbIM

nnaHom — 2 /72 .

dopma NPoMeXyTOYHOM aTTecTaunm3saqyém

13 Buabl y4ye6Hon paboThbl

TpyaoemMKocTb
Bug yuebHol paboTbl Bcero Mo ceM3eCTpaM
AyAMTOpHbIE 3aHATUS 30 30
nekumn 30 30
B TOM YumCne: npakTuyeckme
nabopaTtopHble
CamocTosTenbHasa paboTa 42 42
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpoMeXyTo4HOW aTTecTaumnm
(3a4ém — 36 yac.)
UToro: 72 72

13.1 CopepxaHue pa3nenoB AUCLUMIINHDI:

Ne HaumeHosaHue pa3dena
Colep:xxaHue pa3dena OucyuniauHbl
n/n oucyunuHbI
1 | BeedeHue 8 HeslUHEeUHY BornHosoe ypasHeHue. Qnekmpudeckas UHOYKUUS,

onmuky

nonsipudyemocme. lNnockas eonHa. Cehepudeckas 80sHa.
layccoe ry4ok. KommnneKkcHbIl rnokazamesib rnpesioMIeHUs,
KOMIi/IeKCcHasi mpoeodumMocme.

2 | Havana kpucmanioonmuku

TeH30p duanekmpuydeckol npoHuyaemocmu. Onmu4yeckas
uHAukampuca. Bekmop Ymosa-lToliHmuHeaa u HarnpaeneHue
pacnpocmpaHeHue ghasbl.

3 | Knaccuyeckoe onucaHue
83aumoolelicmesusi
3/1EKMPUYECKO20 10151 8OJIHbI
u sewjecmea

apmoHu4yeckuli u aHeapMoHuUYeckul ocuunnsamop. JluHeliHas u
HernuHelHas nonsgpu3yemMocmu.

4 HenureliHo-onmuyeckue
aghbekmbl, cesi3aHHbIE C
HernuHelHou
duanekmpu4eckou
80CIPUUMYUBOCMbIO

Opgpekm [Nokkenbca — anekmpoornmuyeckul Modynsmop.
Obpekm Keppa, ®apades.

5 | l'eHepayus 2apMOHUK,
ycrnosue ¢ha308020
CUHXPOHU3MAa

leHepayusi 2apMOHUK, ycriogue ¢ha3o08020 CUHXPOHU3MA.
lNapamempuydeckoe npeobpa3ogaHue u napamempuyeckull
2eHepamop ceema.

6 | Memod medneHHO
MEHSIFOWUXCS amnumyo

YpaeHeHus dnis ceszaHHbIx aminumyod. CoomHoweHuss MaHnu-
Poy. N'eHepayusi cymmapHoU Yacmomel. PeweHue ¢ y4émom




UCMOWEHUS 80JTHbI HaKauyKu. BHympupesoHamopHasi 2eHepayusi
8Mmopoli 2apMOHUKU

7 | lNMpocmpaHcmeeHHble U HuagbpaemerHbili anepmypHbil agpcpekm. Jueppakyus. Bl e
8peMeHHbIe 3¢hghekmbI rpu pacxodsawuxcs nydkax. Bl cghokycuposaHHbIX 2aycco8bix
HenuHelHoM rnipeobpasosaHuu | ny4kos.llpeobpa3ogaHue HEMOHOXPOMamMuU4YeCKo20 U3My4YeHUs.
yacmomsi ceema lMpeobpazosaHue umnynbCHO20 usny4veHus. [lpocmpaHcmeeHHo-

8peMeHHas aHanoaus. Pacyém HenuHelHo-0nmu4YecKux
rnpeobpasosamernel 4acmomsl

8 | ObpaweHue 80/1IHO8020 lMpuHyun obpaweHust 6ortHogoeo ¢hpoHma. OB ripu
¢poHma 8bIPOXOEHHOM 4YembIpEX80/IHOBOM 83aumodelicmauu 8
Kybuuecku-HenuHetiHotcpede. OB® ripu 8bIHYy)XOEeHHOM
paccesHuu. lNpakmuyeckoe npumeHeHue OBQ

13.2 Pa3spgenbl AgUCUMNIUHbI U BUAbl 3aHATUN

Ne Budbi 3aHssmul (4acos)
HaumeHoegaHue
n/ lpakmuyec|/labopamopH|Camocmosimerib| KoHmpors
pasdena AucuunnuHbl | Jlekyuu
n Kue ble Hasi paboma b
1 | BeedeHue 8 2 5 7
HesnuHeUHYr ornmuky
2 | Havana
Kpucmarniaoonmuku
3 | Knaccuyeckoe
onucaHue
g83aumodelicmeaus 4 5 9
371EKMPUYECKO20 M0JIS1
80J1HbI U geujecmea
4 | HenuHedlHo-
onmu4eckue
aghghekmbl, cesizaHHbIE
C HenuHeuHou
duanekmpuyeckol
80CPUUMYLUBOCMbLIO
5 | 'eHepayus 2apMOHUK,
ycriosue pa3z08020 4 5 9
CUHXPOHU3Ma
6 | Memod medrneHHO
MEHSIIoOUWUXCST 4 5 9
amnnumyad
lpocmpaHcmeeHHble u
8peMeHHbIe 3¢hgheKkmbl
7 | Apu HenuHelHoM 4 5 9
npeobpasoeaHuu
yacmombl ceema
ObpauweHue 4 7 11
80J1H08020 (hpoHMa
Ymoeo 30 42 72

Bcezo

4 5 9

14. MeToaunYecKue yKasaHuUA Ans 00y4aloLmnXcsi N0 OCBOEHUIO AUCLIUMNIIUHDI

OCHOBHbIMU 3manamu 0C80€eHUSI OUCUUMIUHbI SI8/151H0MCS:

*  UByyeHue y4yebHoU, Hay4yHOU u Memoduyeckol numepamypbl, Mamepuarnos nepuodudyeckux uzdaHuli
C npusiedyeHUeM 371eKMpPOHHbIX cpedcme Hay4yHoU UHghopmayuu.

* [lodzomoeka Kk nabopamopHbIM 3aHAMUSIM.
B xode nodzomoeku K MeKywuM ammecmayusM U [POMEXymoyYHol ammecmayuu cmyoeHmy
pekoMeHdyemcss aKkmueHO UCMofb308amb 3/1€KMPOHHbIU obpa3osamernbHbil  nopman Moodle —
aeKmpoHHasi cpeda ducuyunsiuHel, ¢ npedocmasnieHueM npeseHmauul nekyud, 3adaHull 051 8bINOSIHEHUS
nabopamopHbix pabom, OOMOMHUMENIbHO20 MEOPEeMmMUYECcKo20 Mamepuana U HOpMamueHO-MpasosbixX
00KyMeHmMo8 o memam U rfepedyHel 8orpocoe Onsi nod20moeKU K MeKywumMm ammecmauyusm U
npomexymouyHol ammecmauuu. Takxe cmydeHmy pekomeHAyemcs Ucronb3oeams 8ecb Habop Memodos u



cpedcme cospeMeHHbIX UHGOPMaUUOHHbIX mexHonoaul 0nd u3ydeHuss omedecmeeHHoU U 3apybexHoul
numepamypbi 1o QucyuniiuHe, OUEeHKU U aHanu3a ee mekyweao CoOCmosiHUs U nepcrnekmus passumus. Emy
npedocmasnigsemcs 803MOXHOCMb pabomamb 8 KOMIbIOMEePHbIX Krnaccax ¢hakyrnbmema (313a aydumopusi),
umems docmyn K MIHmepHem-pecypcam U 37eKmpOoHHOU rnoYme, UCMoib308amb UMerowuecs: Ha kagedpe
ONMUKU U CreKmpocKonuu ¢hududeckoz2o chakynbmema UHGOPMaUUOHHbIE MEXHO/102UuU, UCOob308amb
pecypcbi 3oHanbHoU HayyHol 6ubnuomeku BI'Y, 8 mom ducne 3nekmpoHHO-6ubnuomeyHblie cucmembi.

15. MepevyeHb OCHOBHOM W [OONOJSIHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET,

HeoOXoaUMbIX ANA OCBOEHUSI OUCUMUNNUHbI (criucok numepamypbl 0OQOPMASemcs 8
coomeemcmeuu ¢ mpebosarHusimu FOCT u ucnonb3yemcs obwasi ckeo3Hass Hymepauusi 0ns ecex audos
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:
Ne n/n HcmoyHUK
1 Cusmun [.B. HenunelHas onmuka / [.B. CuamuH. - Capos. 2015. - 147 c.
https://sarfti.ru/wp-content/uploads/2014/05/CuamunH-AB-HenuHenHasa-ontuka-2015. pdf
Mopo3os B.I". ®usuka HusKkopa3MmepHbIx cmpykmyp [QnekmpoHHbIl pecypc]: Y4ebHoe nocobue/ Mopo3os
2 B.I. — M.: MMP3A — Poccutickuli mexHonoau4eckul yHusepcumem, 2019. —
https.//fks.mirea.ru/wp-content/uploads/ltems/®@HC/®usuka-HuU3kopasmepHbIx-cmpykmyp.pdf

0) gononHuTenLHasa nuTepaTypa:
Ne n/n UcmoyHuk
3 UeH W.P. MNpuryunsi HenuHelHold onmuku / W.P. LlleH. - M. : Hayka, 1989. - 560 c.

becnpossarHbix B.I. HenuHeliHas onmuka / B.I". becrnipo3dearHbix, B.I1. [Nepgaduyk. - MNepmb: M TY, 2011.

— 200 c.

byneakoea C.A. HenuHeliHo-onmudeckue ycmpolicmea obpabomku uHgopmayuu / C.A.Byneakosa, A.J1.

HAmumpues - Cl16: CI16I'YUTMO, 2009. — 56 c.

PozaHos H.H. HenuHeliHasi onmuka: y4eb. nocobue. Y. 1. YpasHeHusi pacripocmpaHeHusi u3ny4YyeHusi u

HenuHelHbIt omknuk cpedbl / H.H. PosaHos — CI16 : CI16I"'YUTMO, 2008. — 95 c.

Kawkapos I.K.Onmuka meepdozo mena u Hu3kopaamepHbix cmpykmyp / .K.Kawkapos,

B.FO. TumoweHko. - M. : [ynbc, 2008. - 292 c.

AcmaneHko B.A. OnmuyeckuememoOdsl duazHocmukuHaHoobbekmos / B.A. Acmanexko, C.A. 3aliyes. -

Moxalick : Moxatickull nonuepaghudeckuli kombuHam, 2011. - 152 c.

MaHuei308, 6.U. KoeepeHnmHas u HenuHeliHasi onmuka ¢pomoHHbIX Kpucmarsinoe / b.U. MaHubi308. -

9 Mockea : ®uamamnum, 2009. - 208 c.

http.//biblioclub.ru/index.php?page=book&id=68404

SnemeHmbI KBGHMOBOU OMMUKU U K8aHMOB8oU MexaHuKu : yyebHoe rocobue / . - Hogocubupck :

10 Hoeocubupckuli 2ocydapcmeeHHbIl agpapHbil yHugepcumem, 2012. - 89 c.

http://biblioclub.ru/index.php ?page=book&id=230501

LAmumpuees B.T". lNpuknadHas HenuHelHas onmuka / B.I". Imumpues, J1.B. Tapacos. - M.: @uamamnum,

2004. -512 c.

12 Cmpaxosckuli I.M.,OcHoebl keaHmoegou anekmpoHuku / I.M.Cmpaxosckul, A.B. YcneHckuli - M.:
Bbicwasi wkona, 1973. - 312 c.

13 Spue A. KeaHmoeas anekmpoHuka / A. Spus - M.: Cosemckoe paduo, 1980. - 488 c.

14 LlepHuke @., Mudsunmep [x. [NpuknadHas HenuHeliHas onmuka. - M.: Mup, 1976. - 264 c.

15 Hemmpédep B. JlazepHas cniekmpockonusi / B. lemmpédep - M.: Hayka, 1985. - 608 c.

16 Kanumeeeckutli H.U. BonHogasi onmuka [QnekmpoHHbIU pecypc] : y4eb. nocobue — OrneKkmpoH. 0aH. —
CaHkm-llemepbype : JlaHb, 2008. — 480 c. — Pexum docmyna: https.//e.lanbook.com/book/173.

| N || G| KA

11

B)MHDOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHble Pecypchl:

Ne n/n NcTOYHMK
17 OnekTpoHHbIn kaTanor 3HB BI'Y https://www.lib.vsu.ru/
18 OBbC "MagartenbctBa "anp" https://e.lanbook.com
19 OBC "YHuBepcuteTckas bubnuoteka online" https://biblioclub.lib.vsu.ru
20 OBC «3nekTpoHHasa 6ubnuoteka TexHudeckoro BY3a» (OBC «KoHcynbTaHT

ctygeHTtax )http://www.studmedlib.ru

21 HaumnoHanbeHbI undgposow pecypc "PYKOHT"http://rucont.ru

22 OnekTpoHHO-6MbnnoTeyHas cuctema « OPANT»https://urait.ru

23 lMouckosasi cucmema e-library.ru

24 lMouckosasi cucmema google.ru

25 EduHoe okHO docmyna k obpasosameribHbIM pecypcam. bubnuomeka http.//window.edu.ru/




16. MepeyeHb y4eOHO-MeTOAUYECKOro obecnevyeHUs ANA CaMOCTOATEeNIbHOW paboTbl
(y4yebHO-Memoduyeckue pekomMeHOauyuu, mnocobusi, 3adavyHuKku, Memodu4yeckue
YKa3aHusl 10 8bIMNOJIHEHUKO NMPakmu4yecKkux (KOHMpoJsibHbIXx) pabom u dp.)

Ne n/n McTouHMK
1 Knoes B.I". HenuHeliHbie agbghekmbl 8 onmuyeckux gosiHogodax: y4eb. nocobue 0n cmydeHmos
crnieyuansHocmu 010701(010400) - ®usuka / B.I". Knroes. - M130. BI'Y, 2005. -55 c.
2 AnekmpoHHbIl Kypc "HenuHeliHas onmuka HaHOCMpyKmMypupo8aHHbIX Mamepuanos” ons
ducmaHUuoHHo20 0by4yeHus https.//edu.vsu.ru/course/view.php ?id=15980

17. UHcopmauMOHHbIE TEXHONOrMM, uUcnonb3yemble ANA peanu3auuum y4ebHoum
OUCUMNIUHBI, BKJOYasas nporpamMmHoe obecnevyeHne U UHGOPMaLUOHHO-

cnpaBoO4YHble CUCTEeMbI (I1pVI HEOﬁXOAMMOCTM)

B yyebHom nipouyecce ucnonb3dyromcsi cnedyrowue obpa3osamersibHbie  mexHonoeuu. [lo
obpasosamersibHbIM hopMaM: JIEKUUOHHbIE U fpakmudeckue 3aHsimusi. [lpeobnadarowumu memodamu u
npuemam oby4yeHus A8 MCA:; 06bACHUMEbHO-UIITIOCMpPamueHbie (0bbsiCHeHue, Nokas — 0eMoHcmpauyusi
y4ebHo20 Mamepuarna u 0p.); akmueHble (aHanu3 y4ebHoU u Hay4yHoU fiumepamypbl, cOCMasieHuUe cxem u
0p.) U UHMepakmueHble, 8 MOM 4Yucrie U epyrnnoebie (83aumHoe oby4yeHue 6 ¢hopme M0d20MOo8KU U
obcyx0eHusi Aoknados);, UHOpMaUUOHHbIE;, MynbmumelulHble (paboma ¢ calimamu axkademMu4ecKux
cmpyKkmyp, Hay4HO-uccriefogameribCKUX opaaHu3auull, 371eKmpOHHbIX bubnuomek u dp., paspabomka
npe3eHmauud, coobuweHut u doknados, paboma ¢ 31eKMPOHHbIMU 0ByYaroWuMu rnpoepamMmmamu U m.ri.).

OpezaHusayuoHHasi cmpyKkmypa J/1eKUUOHHO20 3aHsamus: 1. @opmynuposka membl, yesned 3aHsamus,
rocmatoska npobrieMHoe20 8orpoca. 2. Pa3bsiCHeHUe 80poco8 Mmeopemu4yecKo20 U pakmu4yecKoeo fnaHa
05151 peweHus nocmasrneHHou rpobnemsl. 3. PaccMompeHue nymel peweHus npobrieMHo20 gornpoca Ha
KOHKpemHbIx rpumepax. 4. 3akmwodeHue, ¢opmynuposka ebigodos. 5. @opmynuposka 3adaHusi Ons
camocmosimesibHol GomawHel pabomsbi. O38y4usaHuUe membl Criedyrouea0 3aHImusl.

OpeaHu3ayuoHHass cmpykmypa nabopamopHoz2o 3aHamus: 1. @opmynupoeka uyenel 3aHamusi U
omeembl Ha 80rpockl cmydeHmos. 2. O3HaKOM/eHUe ¢ meopemudeckol 0CHO80U pabomsbi, OCHOBHbIMU
npuemamu u mexHukol be3onacHocmu npu pabome ¢ ucrnonb3yembiMu rnpubopamu u peakmugamu.3.
BbinonHeHue akcrniepumeHmarnbHoU Yacmu pabomsl. 4. Obpabomka akcriepuMmeHmarbHbIX pe3yibmamos U
npedocmasrneHue ux 0 npedsapumernibHOU PoeepKU rpernodasamerto.

3awuma nabopamopHol pabomei MPO8OAUMCS C UESTbIO 8bISIBNIEHUS YPOBHS OCBOEHUST Mamepuarna rio
memamuke pabomsbi, criocobHocmu Oamb PasusibHY0 MPakKmosKy pe3yrbmamam, MoayYeHHbIM Mpu
ebirnonHeHUU pabomsl. 3awuma pabomsi 3aknovyaemcss 6 oghopmieHuu pabom, ycmHol 6ecede
npernodasamerisi cO cmyOGeHmMOM 110 MoJly4eHHbIM 8 pabome pe3yrbmamam U OCHOBHbIM MEeoPemuYecKUM
MOHAMUSM 1Mo meme pabomesi.

Tekywuti KOHMPOib Npo8oduUMCs MymeM fpo8epKU B8bIrNofHeHUs domMawHez20 3adaHusi, 8X00HO20
KOHmMporisi (8 sude camocmosimeribHbIX U KOHMPOosibHbIX pabom, doknados u pegepamos).

lpu peanusayuu QUCUYUMNIUHLI C UCMOIb308aHUEM OUCMaHUUOHHbIX 06pa3osamesibHbIX MmexHono2ul
UuCronb3yrmcsi  UHCMPYMEHMbI  3JIEKMPOHHOU  UHGbOpMayuoHHO-0bpasogamenibHoli  cpeldbl  BIY
«3nekmpoHHbIl yHUsepcumem BIY» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepsuchi
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), arnnekmpoHHasi nodyma, MecceHOxepbl U coycemu.

18. MaTepnanbHoO-TeXHUYeCKOe obecneyeHne AUCLUNIINHDI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO NOOKMIOYeHUs K cemu "VIHmepHem" u obecrieyeHuem docmyna 8
3NIEKMPOHHYI UHGhopMayUuOHHO-0bpasogamernbHyo cpedy BIY, lNpoekmop BenQ MS 612ST, [ocka
MazgHUMHO-MapKepHasi 100*200. lMpoepammHoe obecrie4yeHue: OCWindows (WinPro 8
RUSUpgrdOLPNLAcdmc), MicrosoftOffice (OfficeSTD 2013 RUSOLPNLAcdmc). lNpoepammHas cucmema
01 0OHapy>XeHUs MeKCmoebiX 3auMcmeosaHuli 8 y4ebHbIX U Hay4yHbIX pabomax «AHmurnnazuam.BY3».
Office  Standard 2019  Single OLV ~ NL Each  AcademicEdition  Additional  Product.
lNpoepammHsbitikomnekconadBM - MathWorks. Cucmema UHXXeHepHo20 mMoOesniuposaHusi
ANSYSHFAcademicResearch.

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

Aydumopusi 0na camocmosimersibHOU pabombl, KOMMbOMepPHbIU Knacc ¢ OocmyroMm K cemu
«MlHmepHem»: Komribromepbl (MOHUMOPbI, cucmeMHbie 6roku) (15 wm.)

Peanuzayusi QucyunnuHbl C PUMEHEHUEM 3/1eKmMPOHHO20 06ydYeHuss U OUCMaHUUOHHbIX
obpazosameribHbIX MEXHOI02Ul ocyuecmernsemcsi Yyepes obpaszosameribHbIl rnopmasn "OneKmpoHHbI
yHusepcumem BI'Y" (https://edu.vsu.ru).



19. PoHA OoLEeHOYHbIX CPEeACTB:

19.1. NepeyeHb KOMMNETEHUUN C yKazaHUeM 3TanoB (popMUPOBaAHMUA U NITaHUPYEMbIX

pe3ynbTaToB 00y4YeHus

Kog n
copepxaHue
KoOMneTeHuun
(vnn ee yacTn)

MnaHnpyemble pesynbTaTbl 00y4eHus
(nokazaTenu OOCTUXeHUs 3agaHHOro
YPOBHSI OCBOEHMSI KOMMETEHLMN
nocpeacTsoM (oOPMUPOBAHUS 3HAHWIA,
YMEHWIN, HaBbIKOB)

OTansl
dopmMmpoBaHus
KOMMEeTEHL MM
(pasgensbl (Tembl)
AVNCLUMNANHBI UK
Moayns v ux

®0C
(cpencTea
OLlEHMBaHWS)

npubéopamu n
yCTaHOBKaMu B
npeameTHom
obractu
KBaHTOBOM
3NEKTPOHUKN U
POTOHUKM

npubopamu n yctaHoBKamu B
npeameTHoM 06acTn KBAaHTOBOM
3ANEKTPOHUKN N (POTOHWNKM
BnageTb:npvémamu paboTsl C
nccrnegoBaTenbCKUM UCTIbITaTeNbHbIM
obopygoBaHunem, npubopamu n
yCTaHOBKamMu B NpeaMeTHon obnacTtu
KBaQHTOBOW 3NIEKTPOHUKN 1 DOTOHUKM

HaMMeHOBaHUe)
MK-2CnocobeH 3HaTb: NPUHUUNbLI NOCTpoeHusa 6as
co3gaBaTb 6asbl AaHHbIX O hN3NYECKNX CBOMCTBAX U
OaHHbIX O TEXHOMNOrMYecknx 0COBEHHOCTAX
busnyecknx HaAHOCTPYKTYPHbIX Martep1arnos
CBOWNCTBax u yMeTb:co3aaBatb 6a3bl AaHHbIX O
TEXHOMOrMYecknx | pmanm4eckmx CBOMCTBaxX 1
0CcobeHHOCTAX TEXHOMNOrMYecknx 0CoBEHHOCTAX
HaAHOCTPYKTYPHbIX | HAHOCTPYKTYPHbIX Matep1anos,
mMaTepuarnos, NPOBOANTb 3KCMEPUMEHTASBHYHO
NpoBOANTb NpOBEpPKy BbIOPaHHbIX
3KCnepuvMeHTanb | TEXHOMOIMYECKMX peLLeHni
HY0 MPOBEPKY NpON3BOACTBA ONTUYECKMX U
BblIOpaHHbIX aKyCToONTUYEeKMX NpnodopoB.,
TEXHOMNOrM4Yecknx | uccnegosaTb NapameTpsbl P .
o asgensl 1-8 YCTHbIN onpoc
peLueHni HaHOCTPYKTYPHbIX MaTepuaros B
npovs3BoacTBa COOTBETCTBMU C CAMOCTOATENBHO
ONTUYECKMX U BbIGPAHHOW 1 YTBEPXKAEHHOMN
aKyCTOONTUYEKNX | METOAMKON
npnbopos, BIageTb: METOAMKAMM
nccnenoBatb 3KCMEePMMEHTANbHOW MPOBEPKU
napameTpbl BblIOPaHHbIX TEXHOJTOMMYECKMX
HaHOCTPYKTYPHbIX | PELUEHU MPOU3BOACTBA ONTUYECKUX U
mMaTepuarnos B aKyCTOONTUYEKMX NPNOOPOB,
COOTBETCTBMM C nccrnegoBaHusi napaMeTpoB
CaMOCTOATENbHO | HAHOCTPYKTYPHbIX MaTtepuaros B
BblOpaHHOW 1 COOTBETCTBMM C CAMOCTOATENBHO
YyTBEPXKAEHHOWN BblIBpaHHOW 1 yTBEPXKAEHHON
MeTOAMNKOW MeTOAMKOW
3HaTb:MeTOAMKN paboThl C
MK-4CnocobeH nccneagoBaTenbCKUM UCTIbITATENbHBIM
npodeccuoHaneH | obopygoBaHueMm, npubopamm u
0 paboTaTtb C yCTaHOBKamMu B NpeaMeTHOM obnactu
nccrnegoBaTeNbCK | KBAHTOBOW 3NEKTPOHUKU Y (DOTOHUKM
nmu yMeTb: npodeccroHaneHo paboTatb
ncnblTaTenbHbIM C UccrnegoBaTenbCKUM
obopygoBaHueM, | ucnbliTatenbHbIM 060pyAOBaHMEM, Pasgens! 1-8 YETHBIN OMPOC

MpomexyToyHas atTecTauus (3a4éT)

KM

19.2 OnucaHme KpUTEPMUERB U1 LLUKalbl OLleHUBaAHUA KOMNeTeHUUN (pe3ynbLTaToB
oby4yeHus1) Npu NPOMeXyTO4YHOW aTTecTaumum

[ns oueHnBaHus pes3ynbTaTtoB O6y‘-IeHI/IF| Ha 3K3aMeHe UCNOoNb3YyHTCA cneaylLline nokasaTenm

(8YHbI 13 19.1):




+ 3HaHue y4yebHOro matepuana, BrageHue NoOHATUNHLIM annapaToMm 1 TEOPETUYECKMMU

OCHOBaMU OUCLIUMIINHDI;

* YMEHMe CBsA3bIBaTb TEOPUIO C MPAKTUKOW;

¢ YMEeHMe ONUChbIBaTb OCHOBHbIE XapaKTePUCTUKN, METOANKN KOHTPOSIS 1 AOMYCKU Ha NapameTpbl
ONTUYECKNX OeTarnewu;

+ BriageHune 3HaHMSIMN O COBPEMEHHbLIX METOAMKAX KOHTPOSS NapaMeTpoB ONTUYECKNX AeTarnen.

CooTHoLeHMe nokKasaTenen, KpuTepues U LWKanbl OLLleHMBaHUA pe3yNbTaToB

oby4eHus.
KpuTepum oueHnBaHnsa KomneTeHuunin YpoBeHb LLikana oueHok
CcHOPMNPOBAHHOCTH
KOMMEeTEeHUnn
lNoceweHue nabopamopHbix 3aHssmud. [onHbIl omeem Ha lNosbiweHHbIl
80r1IPOC KOHMPOJIbHO-U3MepUMesibHO20 Mamepuarsa 60 6a308kbIli U MopozossbIt 3a4meHo
gpems 3a4ema. Omeembl Ha AOMOTHUMEbHbIE 80MPOCHI. YPOBEHb
Cucmemamuydeckue nponycku 1abopamopHbiX 3aHAMuUU
6e3 ysaxxumesnbHOU nNpu4uHbl. HeymeHue dasamb omeemsi - He 3a4meHo
Ha 80r1pochkl

19.3 TunoBbIe KOHTPOJbHbIE 3aAaHMUA UNN UHbIe MaTepuanbl, Heobxoaumble Ansa
OLleHKU 3HaHMUW, YMEHUW, HAaBbIKOB U (UNN) onbiTa AEeATEeNIbHOCTM,
XapakTtepusyrowme atanbl GOpMUPOBaAHMA KOMMNETEHLUNA B NpoLecce 0OCBOEHUS
obpa3oBaTenbHOM NporpamMmmbi

19.3.1 MNepeyeHb BONPOCOB K

1. BoniHogoe ypasHeHue. Snekmpu4veckasi UHOYKUUS, Mosspu3yemocme.

2. lNnockas eonHa. Chepuyeckas gonHa. [ayccos ry4ok.

3. KomninekcHbIl nokazamersb npesioMeHus], KOMIIIEKCHas rnpo8oOuMOCb.

4. TeH3op duanekmpudeckol npoHuyaemocmu. Onmuyeckas uHOUKampuca.

5. Bekmop Ymosa-lloliHmuHea u HarnpasseHue pacripocmpaHeHue gasbl.

6. MapmoHuYeckul U aHzapMOHUYeCKUL OCYUISmop.

7. JluHeliHasi u HenuHelHas MoAsPU3yeMocmu.

8. Sppexkm [Nokkernbca — anekmpoonmuyeckuli MOOyrsimop.

9. dppekm Keppa, @apades.

10. 'eHepayusi 2apMOHUK, ycriosue ¢ha308020 CUHXPOHU3MA.

11. Napamempu4eckoe npeobpasogaHue U napamempuyecKkuli eeHepamop ceema.
12. YpasHeHusi 0nisa cesisaHHbIx amnaumyd. CoomHoweHusi MaHnu-Poy.

13. l'eHepauus cymmapHoU Yacmomel - peleHue ¢ y4émom UCMOWEHUST 80JTHbI HaKayKu.
14. BHympupe3oHamopHasi 2eHepauyusi 8mopoli 2apMOHUKU

15. JuappazmeHHbIl anepmypHbIl aghghekm.

16. 'BI" 8 pacxodsawuxcs nydkax. Bl cghokycupogaHHbIX 2aycCO8bIX My4KO8.

17. [NpeobpasogaHue HEMOHOXPOMamMuU4YeCcKo20 U3/Ty4eHUs.

18. lNpeobpaszosaHue UMy bCHO20 U3/TyYEeHUS.

19. lNpocmpaHcmeeHHO-8peMeHHast aHal02us.

20. Pac4ém HenuHelUHO-0MMUYecKux npeobpasogamesieli Yyacmomai

21. MNpuHyun obpaweHusi 80JIHOB020 hPOHMa.

22. ObpauwieHuUe 805THO8020 (hpOHMaA rpuU BbIPOKOEHHOM HYembIPEXBOSTHOBOM 83aumodelicmeuu 8
Kybuy4ecku-HeriuHelHoU cpede.

23. ObpauweHue 805IHO8020 (hpOHMaA rPU BbIHYXOEHHOM paccesiHUU.

24. lNpakmu4eckoe rnpumMmeHeHuUe obpaueHusi 80/IH08020 (hpoHmMa



19.3.2. KOHTpONbHO-U3MepUTEeNnbHbIN MaTepuan

YTBEPXIOAIO
3aBeaytoLwmi Kadpeapon oONTUKN M CNEKTPOCKONUA

OBuunHHMkoB O.B.
nodnuck, pacwugposka nodnucu

. .20
HanpaeneHune nogrotoBku / cneunansHocTb 03.04.02 — Onmuka u HaHohOMOHUKa
Oucuunnnna 51.B.[0B.03.01 HenuHenHasa onTuka
dopma obyyeHus OoYyHag
Bug koHTpons 3a4éT
Bug atTtectauuun NpPoOMEXYToYHas
KoHTponbHo-n3mepurtenbHbin Mmatepmnan Nel
1. BonHoBOe ypaBHeEHMUE. DnekTpuyeckas MHAYKUUS, Nonsipu3yemMocTb.
2. ['eHepauna rapMoHuK, ycnosue pasoBoro CUHXpoHM3ma.
MpenopaBaTenb CmupHoB M.C.
noodnuck pacuwugposka noonucu
YTBEPXOAIO

3aBeayowmi kadpeapon oONTUKU M CNEKTPOCKONUU

OBunHHMKOB O.B.
rnodnuck, pacwugposka noonucu

20

HanpaeneHne noarotoBku / cneumansHocTb 03.04.02 — Onmuka U HaHOhOMOHUKAa
Oucuunnnna 61.B.[B.03.01 HenuHenHasa onTtuka

dopma 0byyeHns o4yHas

Bua KoHTpons 3a4ér

Bua atTectauum NpoMeXXyTovHas

KoHTponbHO-u3mMeputenbHbin maTtepuan Ne2

1. JInHenHasa n HenMHenHaa NONAPU3YEMOCTH.
2. AbbekT MNMokKkenbca — aNEeKTPOONTUYECKUIA MOAYNATOP.
Mpenogasartenb CwmumpHos M.C.

noodnucek pacuwugposka nodnucu



19.4.MeTogmnyecknematepuanbi,onpeaensirowmenpouenypbioLeHUBaHUA3HaAHUN,Y
MEeHWUN,HaBbIKOBU(MNKN)ONbITageATeNbHOCTU, XapaKTepu3syrLwmxatTanbichopmmpoBa
HUS1 KOMNETEeHLUN

OueHkasHaHN, yMEHNNNHABBLIKOB, XapaKTepm3yoLLasnaTanbipoOpMnMpoBaHMSKOMNETEHUNNBPaMK
axm3yyYeHAaUCUNNINHBIOCYLLECTBNSETCABXOAETEKYLLEN MNPOMEXYTOYHOMaTTECTaUMN.

TekywaaarrectaumnsnposoguTcascooTseTcTBUNCI lonoxxeHnemoTekyLenaTTectTaunmodyyatroL
nxcano
nporpammMamBbICLLEr000pa3oBaHNsIBOPOHEXCKOrorocyapCcTBeHHOroyHmBepeuTeTa. Tekywaaarrec
TaumsanposoanTcsasgopmMe:ycTHoroonpoca(MHamesnayanbHbInonpoc,ppoHTansHasbecena); Tectmpo
BaHWsI;0LeHKMPEe3yNbTaTOBNPAKTUYECKONAEATENbHOCTU(BbINONTHEHENabopaTopHbIXpaboT).KpuTtep
NNOLIEHNBaHUSANPUBEAEHbIBbILLE.

IMpomexyToyHasgaTTecTaLmMsanpoBOANTCABCOOTBETCTBUUCI10NIOXKEHMEMONPOMEXYTOUHOMATTECT
aummobyvaroLmnxcsanonporpaMmmamMBbICLIEr000pa3oBaHums.

KOHTpOsbHO-
n3MepuTeNbHblEMaTEPUAnbINPOMEXYTOYHONATTECTALUNBKNIOYATBCEOATEOPETUHECKMEBONPOCHI,N
O3BOSIAIOLLNEOLIEHNTE YPOBEHD NOSTYYEHHbBIX3HAHWIA.
MpuroueHBaHMMMCNONb3yeTCsKaYeCTBEHHasWKanaoueHoK. KputepumnoreHmBaHanpmBeAeHbIBbILLE



