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PABOYASA NPOrPAMMA YYEBHON OAUCLUMUNIUHBI
51.B.1B.01.01 AkycToonTtuka. Teopud n ycTpoucTea

1. Koo n HaumeHoBaHMe HanpaBfeHusi NOAroToBKK/cneLnanbLHOCTH:
03.04.02 dusmka

2. Mpodunb nogrotoBku/cneunanusaumua: OnTuka 1 HAHOOTOHMKA

3. KBanudumkauma BbinyCcKHUKaA: MarucTp
4. dopma ob6y4eHus: oyHas

5. Kacbeapa, oTBevalowlan 3a peanusaumio QUCLUUNIIUHBLI: ONTUKN U CNEKTPOCKOMUN

6. CocTaBuUTENM NporpamMmmbi:

BoHaapeHko OMutpun AHaTONbLEBUY, K. T. H., CTapLUU/ npenogaBaTesb

OBYunHHMKOB Oner BnagMmupoBuy, AOKTOP hU3UKO-MaTeEMaTUYECKUX HayK, Nnpodeccop

7. PekomeHpoBaHa: HMC dusundeckoro dakynbteTta, npotokon Ne6 ot 20.06.2023

8. Yueb6HbI1 roa: 2023-2024 CemecTp(bl): 2



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Lensamu oceoeHusi y4ebHoU OucyurniuHbl S8MSMCS. (OpPMUPOBaHME MPOdECCMOHATLHOMN
KoMneTeHunn B obnacTtu (byH/J,aMeHTaJ'IbeIX OCHOB COBpPE€MEHHbIX aKyCTOONTUYECKNX CUCTEM.

3adayu yyebHoU ducyunuHbl:

-M3yHMTbOCHOBbIaKyCTOOHTMHeCKOK)B3aMMOﬂeﬁCTBMH

- paccMoTpeTb OCHOBHbIE MPOSBMEHUs U 3P EKTbI aKyCTOOMNTUKMY;

- U3Y4NTb OCHOBHbIE NMPUHL UMbl KOHCTPYNPOBaHUA yCTpOIZCTB aKYCTOONTUKN.

10. MecTo yyebHOM AncCUUNNUHBLI B cTpyKType OOI:

ancumnnuHa b51.B.[0B.01.01 AkyctoonTuka. Teopus n yCTponcTBa OTHOCUTCHA K BapuaTUBHOM
yacTtun 6noka b1.

11. MnaHupyeMbie pe3ynbTaTbl OOy4YeHUs1 MO AUcCUUNNUHe/MOoAyNto (3HaHWUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NSIaHUPYEeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTeribHOM

nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUKEHUNA:

Kopn

HasBaHue
KoMMeTeHuumn

Koa(bl)

MugukaTop(bl)

MnaHnpyemMble pe3ynbTaTbl 06y4eHUs

NnK -
3

CnocobeH k
pa3paboTke n
onTumMm3auum

TEXHONOrnM
npon3BoacTBa

npnbopos

KBaHTOBOW
3NEKTPOHUKM 1
¢OTOHMKM Ha

ocHoBe
HaHOCTYKTYPHbIX
MaTtepuanos

MK-3.1

MK-3.2

MK-3.3

AHanuanpyet
Hay4HO-
TEXHUYECKYIO
nHdopmaumio no
paspaboTtke
ONTUYECKMX U
OnTHKO-
3MNEKTPOHHBIX
npunbopos U
KOMIMIIEKCOB

Cornacyet ycnosus
1 peXxnmbl
aKcnnyarauuu,
KOHCTPYKTUBHbIX
ocobeHHocTEN
paspabaTtbiBaeMbix
ONTUYECKMX U
ONTUKO-
3MNEKTPOHHbIX
npunbopos U
KOMMJ1eKCOB,
onpegenset
TpeboBaHusa K
napameTpam
paspabaTtbiBaemowm
ONTOTEXHUKN

MnaHnpyet
NPOEKTHbIE U
uccrnepoBaTenbckme
paboThl,
npoekTmpyet
TEXHOMNOrMYeCcKnn
npotecc
npou3BoAcTBa
npmbopos
KBaHTOBOW
3MNEKTPOHUKM U
OTOHMKM Ha
OocHoBe
HaHOCTYKTYPHbIX

3HaTb: OCHOBHbIE Hay4YHO-TEXHMYEecKne 6asbl
OaHHbIX M MNpaBuna npoBeAeHUs noucka u
aHanmMsa Hay4yHO-TEXHWYECKOM WHOopMaLnK,
OTEYECTBEHHOIO U 3apybexHoro onbita no
CO34aHuI0 MaTepuanoB n paspaboTke yCTPOMCTB
¢OTOHMKMN.

YMeTb: NpoBOAUTb MOWUCK M aHanu3 Hay4Ho-
TEXHUYECKOW WHopMaunn, OTEYECTBEHHOMO U
3apybexXHOro onbiTa MO CO34aHUI0 MaTepuanos
1 pa3paboTke YCTPONCTB (POTOHUKN.

Bnagetb: HaBbikamMy NPOBEAEHUS MNOuUcKa U
aHanu3a Hay4yHO-TeXHUYeckorM UHdopmauuu,
OTEeYeCTBEHHOro U 3apybexHoro onbliTa Mo
CO3[aHnI0 MaTepuanos n paspaboTke yCTPONCTB
(POTOHMKMN.




matepuanos, ymeeT
pa3pabatbiBaTb
TEXHOJOIMYECKYHo
OOKYMeHTauuio,
KOOpAMHMpOBaTh
0eaTenbHOCTb
pabouumx rpynn

12. O6beM AUCUUNUHbI B 3a4eTHbIX eanHuuax/yac. — 4 3ET / 144 v.

dopmMa NpomMeXyTOYHOWM aTTecTaluun: SK3aMeH.

13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCTb
Bug yuebHon paboTbl Bcero Mo cemecTpam
Ne 2
AyOVUTOPHbIE 3aHATUA 44 44
nexkumm 32 32
B TOM 4mcne: npakTnyeckme
na6opaTopHble 16 16
CamoctosaTensHas pabota 60 60
B TOM 4mcrie: KypcoBas pabota (npoekT)
dopma NpoMEXYTOHHOM aTTecTaLmm 36 36
9K3aMeH
WNToro: 144 144
13.1. CopepxaHMe QUCLUMIUHDI
/m Haumerosakme pasaena CopgeprxaHve pasgena QucCUUnivHb
ONCUMNIUHBI Aep pasf Anct
1. Nekuun
11 AKycTOONTMYECKOE B3anmogenctamne. | CxemaTtuyHoOe npeacTaBreHne akyCcTooNnTUYECKON

AKycTOONTMYECKas A4erika Kak
UNbLTP NPOCTPAHCTBEHHLIX YAaCTOT

ondpakummn. PaccesHne MaHgenblitama-bpunntoaHa.
KauyecTBeHHOE onucaHue aBneHus gudpakumm cBeta Ha
yrnbTpa3sByKe B NPUGNNKEHNN FEOMETPUYECKON ONTUKN.
Oudpakuma Pamana — HaTta v andpakums bparra.
3aBNCUMMOCTb NOKasaTensa npenomMneHuns BellecTsa oT
4YacTOTbl PAcNpPOCTPaHSIOLLMXCHA B HEM 3BYKOBbIX KOonebaHui.
AKyCcTOOMTMYECKOE B3aUMOAENCTBUE B paMKax Teopun
Makcsenna.

MpeobpasoBaHme NPOCTPAHCTBEHHOIO CNEKTPa KOTEPEHTHOrO
N3nyyeHnst npu gudpakLmm Ha akyCTUYECKMX BOSTHAX.
Oundpakuma npocTpaHCTBEHHO-MOAYNTMPOBAHHOW CBETOBOM
BOJIHbl HA aKyCTU4ECKOM My4Ke MPOM3BOSIbHOIO
cnekTpanbHoro coctasa. NepefatodHas yHKUNS
akycToonTuyeckon auenkn. fudpakumsa cBeToBOro nyyka
KOHEYHOW LUIMPUHBI HA MOHOXPOMAaTUYECKOW aKyCTUYECKOW
BonHe. BaanmopgeiicTBme NNockom cBETOBOW BOMHbI C
aKyCTUYECKMUM LIyrom

1.2 MopynaTopbl cBeTa Mogynsitopbl ¢ OeryLier akycTU4eckon BOMNHOMW. YacTOTHble
XapaKTepUcTUKu. OnTumnzaums napameTpoB
MOZYIMPYIOLLEN SYENkn. DKCNepUMeEHTarnbHble pesynbTaTbl.
MopgynaTtopbl CO CTOA4YEl akyCTUYECKON BOSTHOM

1.3 MpeobpasoBaTenu ceeT-curHan MpyHLUMN 0EencTBUA akyCTOOMTUYECKOro pa3BepThIBaOLLEro

ycTponcTea. [MpocTpaHCTBEHHO-YAaCTOTHBIE XapaKTePUCTUKN.
OnTtummnsauus napametpos APYC. JucnepcroHHble
XapaKTepUCTUKN. JKCNepuMeHTanbHble NccnegoBaHnst




pasBepTbiBaOLWLMX YCTPONCTB. Pernctpaums gasoBon
CTPYKTYPbl CBETOBbIX NOMEN

1.4 lMNepecTpanBaemblie lNonoca nponyckaHna gurbTpa Ha OCHOBE KOMSIMHEeapHOro
akycToonTuyeckne punbTpbl B3aumMoencTBus cBeta W ynbTpa3Byka. OueHka nonochl
nponyckaHus " adppekTuBHOCTHM KONnnHeapHoro

akycToonTuyeckoro unbTpa Ha Kpuctanne 6onbluon
ONuHbl. PesynbTatbl 3KkCNepuMMeHTanbHOro uccrnegoBaHus
KOMMUHEeapHOro akycTOONTUYECKOro unbTpa Ha KsBapLe.
OcobeHHoCTH aKyCcTOONTU4ECKOMN dunsTpaumm npwm
HEKONNMHeapHoOM aHM3OTPOMHOM B3aMMOLENCTBUN MY4YKOB.
lMonoca nponyckaHus wunbTpa Ha OCHOBE MOMNEepPeYHOoro
B3auMOEWNCTBUSA.  HekomnnuHeapHble  akyCTOOMNTUYECKME
GuUnbTpbl C LUMPOKOW YrioBon anepTypon. [lpakTndeckue
CXeMbl aKyCTOONTUYECKMX PUbTPOB.

1.5 AKycTOOMNTUYECKME METOAbI MpocTpaHCTBEHHAs  MOAynsaUMS  CBETa  aKyCTMYECKUMMU
06paboTkn paguocurHanos BOJTHAMU. AHanusaTtopbl crekTpa pagunocurHanos.
YcTponcTtea ans oxatud pagvoMMnybCOoB.

KoppensunoHHaa obpaboTtka curHanoB. OCHOBHas cxema u
npuHUMN  OEWCTBMS  aKyCTOOMTMYECKOro  aHanmMsartopa
CreKkTpa ¢ NPOCTPaHCTBEHHBIM MHTErPUPOBAHMEM.

1.6 AKycTOONTUYECKME YCTPONCTBA AkycToonTuyeckme KOppensATopbl. AkycToonTuyeckme
CneKTpanbHOro aHanmsa u aHanusaTopbl CrekTpa, OCHOBaHHble Ha anroputme JI4M-
KoppensuMoHHon 06paboTkn ¢ npeobpasoBaHns. AKYCTOONTUYECKME aHanM3aTopbl cnekTpa
BPEMEHHbIM UHTErpyupoBaHem C NPOCTPaHCTBEHHbIM MHTerpypoBaHvem Paspeluatowas

cnocobHocTb. CurHanm u nomexa B BbIXOQHOW MSIOCKOCTM
aKyCTOONTUYECKOrO aHanusaTopa cnekTpa c
NPOCTPAHCTBEHHbLIM UHTETPUPOBaHUEM.

1.7 Hednekropsl OCHOBHbIE XapakTepUCTMKN ONPaKUMOHHBIX AedrIeKTOPOB.

BnusHue 3atyxaHua ynbTpasByka Ha xapaktepuctukn AOL.
Oednektopsl ¢  um3oTponHOW  Audbpakuven  ceeTa.
PacwwupeHne nonocbl pabouMx 4YactoT C  MOMOLLbIO
(ha3npoBaHHbIX pelueTok npeobpasoBaTenen. [ednekTopbl
C aHM30TponHon audpakumen ceeta. [pyrme BO3MOXHOCTU
ynyyweHusa xapakrepuctuk AO[. OcobeHHocTn paboTbl
AO[ B pexume nNUHENHoOro ckaHupoBaHusi. CkaHMpoOBaHMWE
n306paxxeHui.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugb! 3aHAaTUI (KONIMYECTBO YacoB)

Ne HanmeHoBaHue Tembl
CamocTos- KoHT-

n/n | (pasgena) gucuunnuHel | Jlekumm | Mpaktudeckue | JlabopaTopHble renbHasi pabota|  ponb Bcero

1.1 | AkycToonTuyeckoe
B3aUMOJEWNCTBUE.
AkycToonTuyeckasi
sYenka Kak punbTp
NPOCTPaHCTBEHHbIX
yacToT

1.2 | MogynaTopbl cBeTa 6 0 8 4 18

1.3 | MNpeobpasoBaTtenu cBeT-
curHan

1.4 | MNepecTtpanBaembie
aKycToonTuyeckme 4 0 16 4 24
PunbTps

1.5 | AkycToonTunyeckue
MeToabl 06paboTkm 4 0 8 4 16
paguocurHanos

1.6 | AkycToonTunyeckune
ycTpoucTBa
crekTpanbHoro aHanmsa
W KOppEensLMOHHON




0bpaboTkm ¢
BPEMEHHbIM
WHTErpnupoBaHMem
1.7 | OednexTopsbl 0 16 6 4 26
Wtoro: 32 16 60 36 144

14. MeToaM4yeckne ykasaHus Ans o6y4aroLwmxca Nno 0CBOEHUI0 AUCLUMNIINHDI

OcHoeHbIMU 3manamu 0C80eHUs1 OUCUUMNIIUHbI S8IISIOMCSI:

*  U3y4yeHue y4ebHoU, Hay4HOU u Memooduyeckol numepamypbl, Mamepuasnos rnepuoduYecKuUx
u3daHul ¢ rpusredeHuemM 31eKMpPOHHbIX cpedcme Hay4YHoU UHghopmMayuu.

» [loG2omoseka K nabopamopHbIM 3aHSMUSIM.
B xo0e nodzomosku K meKkyuwum ammecmauusiM U rnpoMexymoyHol ammecmayuu cmyO0eHmy pekomeHOyemcsi
aKmue8HO UCIMOMb308amb 311EKMPOHHbIU 0bpa3osamernbHbIl nopman Moodle — anekmpoHHasi cpeda OuCUUNIUHbI,
¢ npedocmasneHueM rnpeseHmauyul  nekyul, 3adaHull Onsi  ebinosiHeHUsi nabopamopHbix  pabom,
0ornoHUMenbHo20 Meopemu4ecKko20 Mamepuana U HopMamugeHO-pagosbix OOKYMEHMOo8 1o meMam U rnepeyHel
eornpocos 0nsi ModeomoeKU K MeKywuM ammecmauusmM U rpoMexymoyHol ammecmauuu. Takxe cmydeHmy
peKoMeHAyemcsi Ucnonb308ame 8ecb Habop Memodo8 u cpedcme co8peMeHHbIX UHGOPMaUUOHHbIX mexHomnoaull
0nsi u3y4yeHuUs omevyecmeeHHOU U 3apybexHol numepamypbl N0 OUCUUMIUHE, OUEHKU U aHanu3a ee mekyu,eco
cocmosiHuss U nepcriekmus pasgumusi. Emy npedocmasnsemcsi 803mMoxHOCMb pabomamb 8 KOMIbIOMEPHbIX
Knaccax ¢pakynbmema (313a aydumopusi), umems Gocmyrn K WHMepHem-pecypcam U 371€KMPOHHOU rno4yme,
ucrnonb3oeams  uMerwuecs Ha Kagedpe OnNMmMuKU U CIeKMPOCKONUU  (pu3u4ecko2o chaKkynbmema
UHGbOpMayUOHHbIE MEXHOI02UU, UCMob308amb pecypchbl 30HabHOU Hay4yHou bubnuomeku BI'Y, e mom yucne
3M1EKMPOHHO-6UbIUOMeEYHbIE CUCMEMBI.

15. lMepeyeHb OCHOBHOW WU [AOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAUMbIX ANA OCBOEHUA AUCLUNIUHBI (Criucok numepamypbl 0pOPMIISEMCs 8 COOmMeemcmeauu
¢ mpebosaHuamu TOCT u ucrionb3yemcs obwast ckgo3Has Hymepauyusi 0551 8cex 8u008 UCIMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHUnK

lMaHos, M. ®. ®u3uyeckue 0CHO8bI hOMOHUKU : yyebHoe rnocobue / M. @. [laHos, A. B. ConnoMoHo8. — 2-e
u30., ucnp. — CaHkm-lemepbype : [laHb, 2021. — 564 c¢. — ISBN 978-5-8114-2319-4. — Tekcm :

1. 311eKMpoHHbIL // IlaHb : anekmpoHHo-6ubnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/169030 (dama obpaweHus: 10.11.2021). — Pexum docmyna: 0511 agmopus.
ronb3oeamernedl.

OcHosbl onmouHghopmamuku : y4ebHoe rnocobue. — CaHkm-llemepbype : CM6I'YT um. M.A. BoH4-
Bpyesuya, 2019 — Yacms 2 : Onmuyeckasi o6pabomka cueHanoe — 2019. — 62 ¢. — Tekcm :

2. 311eKmMpoHHbIU // IlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/180200 (dama obpaweHus: 10.11.2021). — Pexum ocmyna: 0151 aemopus.
ronb3oeamened.

6) fononHuUTenNbHasa nNuTeparypa:

Ne n/n McTOoYHUK

Teopusi u npakmuka COBpPeMEHHOU aKycmoonmuku : MoHozpagpusi / B. H. MonuyaHos, 1O. U.
Kumaes, A. WN. KonecHukos [u 0p.]. — Mocksa : MMUICUC, 2015. — 459 c. — ISBN 978-5-87623-
1. 483-4. — Tekcm : 3N€KMpPOHHbIU // JlaHb : anekmpoHHO-bubnuomeyHass cucmema. — URL:
https.//e.lanbook.com/book/116526 (dama obpaweHus: 09.11.2021). — Pexum docmyna: 0ns
asmopu3. lNonb3oeamenedl.

Onmuyeckas obpabomka paduocuaHarnos 8 peanbHom epemeHu / [O. b. lyces, C. B. Kynakos,
b. I1. PasxusuH, [. B. TueuH] ; nod ped. C. B. Kynakoea .— M. : Paduo u ces3b, 1989 .— 135 c.

2. :un. — Aem. ykasaHbl Ha obopome mum. n. — bubnuoep.: c. 128-134 (118 Ha3s.) .— ISBN 5-
256-00245-7 : 50 k.
3 banakwut, B.1. ®usudeckue ocHogb!l akycmoornmuku / B. W. banakwud, B. H. NapbiauH, 1. E.
’ Yupkoe .— M. : Paduo u ces3b, 1985 .— 279 c. : un.
4 Qusuka u mexHuka akycmoonmuku / nod ped. E. C. KosaneHko, A. B. lNyzoekuHa .— ToMCK :

UN30-80 Tom. yH-ma, 1987 .— 122,6,[1] c. : un. — bubnuozp. 8 KOHYe cm.

Mazduu, J1.H. Akycmoonmu4veckue ycmpoticmea u ux npumeHeHue / J1.H. Mazduy, B.A.

5. MonyaHos .— Mockea : Cosemckoe paduo, 1978 .— 110,[1] c. : un .— (Maccoeasi bubriuomeka
UHXeHepa. DneKmpoHUKa) .

Kynakos, C.B. Akycmoonmuyeckue ycmpolicmea criekmpasbHO20 U KOPPEessyUuOHHO20
aHanu3a cueHanos / C.B. Kynakose .— J1. : Hayka, 1978 .— 144 c. : un.




B) MHOPMALIMOHHLIE 3NEKTPOHHO-00pasoBaTenbHble pecypchl (ouumnansHble pecypcbl MHTEPHET):
Ne n/n Pecypc

«YHuBepcutetckas bubnuoteka online» https://biblioclub.ru/

OBC "KoHcynbTaHT cTtygeHTa" http://www.studentlibrary.ru/

OBC "PykoHT" https://rucont.ru/

OBC "HOpant" https://biblio-online.ru/

OBC IPRbooks http://www.iprbookshop.ru/

GO (WIN|F

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, MemodoudyecKue ykKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MICTOYHMK

Bobpewos, A.M. MazHumoonmuka. AKkycmoonmuka [OQnekmpOoHHbIU pecypc] : y4ebHoe
rnocobue : [0ns cmyd. cmapuwux Kypcoe ¢pus. ¢ak. ; 0ns HarnpasneHus 03.03.03 - Paduogbu3suka
]/ A.M. Bobpeuwos, N.C. KoposyeHko, A.A. lNomanoe ; BopoHex. 20C. yH-m .— Or1eKmpoH.

1. mekcmosbie 0aH. — BopoHex : Usdamenbckuli om BI'Y, 2015 .— 3aan. ¢ mumyn. akpaHa .—
Pexxum docmyna: dns 3apeaucmpuposaHHbix Yumameset BI'Y .— Tekcmosnbilt ¢atin .—
Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-239.pdf>.

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MpuU peanusauum y4ebHOM
OUCUMNNUHBbI, BKMOYasA [AOUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OGy4YeHue):

B yuebHoMm npouecce ucrionb3yromces criedyroujue obpaszogameribHble mexHonoauu. 1o obpaszosameribHbIM
opmam: neKyuoHHble 3aHamus. [lpeobnadarowumu memodamu u npuemam ObOy4yeHUs  S67sHMCS:
0b6bsicCHUMebHO-umcmpamueHsie (00bsiCHEHUe, noka3d — OeMoHcmpayusi y4ebHo20 mamepuana u 0p.);
aKkmueHble (aHanu3 y4ebHol u Hay4HOoU jsiumepamypbl, cocmassieHue cxem u 0p.) U UHMepakmueHble, 8 Mmom
yucre u epynnossle (83aumMHoe obyvyeHue 8 ¢hopme Mod20moeKu u obcyxOeHusi 00kIados); UHGhOPMayUOHHbIE;
mynbmumeduliHsie (paboma ¢ calimamu akadeMuydeckux cmpykmyp, Hay4yHo-uccriedosamesibCKUx op2aHu3ayud,
3/IEKMPOHHbIX 6ubnuomek u u 0p., paspabomka npeseHmauuli, coobuweHul u Ooknados, paboma c
3/1EKMPOHHBIMU 0byYarowuMu npoepamMmmamu U m.ri.).

OpezaHu3ayuoHHasi cmpykmypa J1eKUUoHHo20 3aHamus: 1. @opmynuposka membl, uernel 3aHamus,
rocmaxoska npobrieMHo20 eorpoca. 2. Pa3bsicHeHUe 80rpoco8 meopemuy4yeckoao U Mpakmu4yeckozo nnaHa orns
peweHusi nocmassneHHoU npobnemsi. 3. PaccmompeHue nymed peweHusi NpobrieMHO20 80r1poca Ha KOHKPEMHbIX
npumepax. 4. 3aknwouyeHue, opmynuposka 6bieodos. 5. ®opmynuposka 3adaHusi Onsi caMoCmOosIMesibHOU
OomawHel pabombi. O38yqusaHUE meMbl Criedyrouie20 3aHIMus.

lpu peanusayuu OucyumnuHbl C UCMIOMb308aHUEM OUCMAaHUUOHHbIX 0bpa3oeameribHbiX MmexHomo2ul
UCIoMb3yrMCcs UHCMPYMEHMbI 371€KMPOHHOU UHOPpMayUuoHHO-0bpasogameribHol cpelbl BI'Y «3nekmpoHHbIU
yHusepcumem BI'Y» (https://fedu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepsucbl 8udeokoHgpepeHyul
(BigBlueButton, Zoom, Discord u 8p.), annekmpoHHasi noyma, MecceHOxepbl U coycemu.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIUHLI:

Hoymb6yk Asus, c¢ 803MOXHOCMbIO MO0KMoYeHuUss Kk cemu "MiHmepHem" u obecrniedeHuem docmyna 8
3IEKMPOHHYI0 UHGhOPMayUOHHO-0bpazosamesibHyto cpedy BIY, Npoekmop BenQ MS 612ST, [Jocka MazcHUMHO-
mapkepHasi 100%200. lNpoepammHoe obecrieyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft
Office (OfficeSTD 2013 RUS OLP NL Acdmc). [lpozpammHasi cucmema Orisi OBHapy)XeHUsi MeKCmoebIX
3aumcmeosaHuli 8 y4ebHbIx U Hay4yHbix pabomax «AHmurnnazuam.BY3». Office Standard 2019 Single OLV NL
Each AcademicEdition Additional Product. [llpozpammHbili kKomnnekc Ons 3BM - MathWorks. Cucmema
UHXeHepHo20 modenuposaHuss ANSYS HF Academic Research.

Peanuszayusi ducyuniuHbl C MPUMEHEHUEM 371EKIMPOHHO20 0byYeHUs U OUCMAaHUUOHHbIX 0bpa3osamesibHbIX
mexHorsoaull ocyujecmernsemcsi 4epe3 obpazoeamesbHbIl nopman "OnekmpoHHbIl  yHusepcumem BIY"
(https://edu.vsu.ru).

19. ®OHA OLEHOYHbIX CPeACTB:
19.1. NMepeyeHb KOMMNETEHLUN C yKa3aHMeM 3TanoB (POPMUPOBAHNA U NMITAaHUPYEMbIX pe3yNnbTaToB


https://mooc.vsu.ru/

obyyeHus

Koa n cogepxaHune
KoMneTeHuuu (Mnu
ee 4yactn)

[MnaHupyemsle
pesynbTaTtbl 0by4YeHus
(nokasaTenu oOCTUXEHUS
3a4aHHOrO YpOBHS
OCBOEHMS KOMMNETEHLNN
nocpeacTsoMm
dopMmnpoBaHNA 3HaAHWN,
YMEHUIN, HaBbIKOB)

OTankl hopmMupoBaHus
KoMneTeHuun (pasgensl
(Tembl) AUCLMNAWHBI UK
MoZyns U nx
HanmeHoBaHue)

®0C
(cpencTBa oueHnBaHNS)

3HaTb: OCHOBHbIE
Hay4HO-TeXHNYEeCKne
0asbl gaHHbIX U npasuna

NpoBeAeHNsT Moucka MU
aHanusa Hay4HO-
TEXHUYECKOMN
MHdOopMaLun,
0TEeYEeCTBEHHOro "

3apybGexHoro onbiTa no

AKycToonTnyeckas sdenka
Kak punbTp
NPOCTPAHCTBEHHbIX YacTOT

MoaynsTopbl cBeTa

MpeobpasoBaTenu cBeT-
CurHan

cosgaHvio Matepuanos v | Jednekropbl
paspaboTke  yCTPOMCTB
MK-3. CrocoBeH K GOTOHMKMN. MNepecTpanBaembie
a3 é6on<e " aKkycToonTnyeckme
gmﬁmmsaumm YMeTb: NpoBOAWTbL NOMUCK | UNbTPbI
| " aHanus Hay4Ho- -
TEXHOJOorMNn N YCTHbIN OTBET
TEXHUYECKOW AkycToonTmyeckune _
Npon3BOACTBA OTyeT no nabopaTtopHon
. | MHcpopmaumw, aHanusaTopbl CrekTpa ¢
nNprMbopoB KBaHTOBOW pabote no
OTeYeCTBEHHOro W | MPOCTPAHCTBEHHbLIM
SMNEKTPOHUKMN Y Aecdrnekrtopam
(DOTOHMKM Ha OCHOBE 3apybexHOro onbita MO | MHTErPUPOBAHUEM
HAHOCTVKTVDHBIX CO30aHVI0 MaTepuanos u
MaTe M{;ﬂgg paspaboTke  ycTponcTtB | AKyCTOONTUYECKME
P POTOHUKM. mMeToabl 06paboTkm
pagnocurHanos
BnageTb: HaBblkamu
NnpoBeAeHUSA Noucka u AkycToOnTMYECKME
aHanmsa Hay4Ho- ycTponcTea
TEXHUYECKOW CMeKTpanbHOro aHanusa u
MHdopMaLuu, KOppensiLMoHHOM
OTEe4YeCTBEHHOrO 1 06paboTkn C BpEMEHHbBIM
3apybexHoro onbiTa no WHTErpUpOBaHNEM
CO34aHno MaTepuanos K
pa3paboTke yCTPONCTB
POTOHMKM.
OMeXYyTO4YHas aTTecTtauus (3Kk3aMmeH
n KM

19.2 OnucaHwe KpUTepueB U LWKasbl OLleHUBAHNA KOMMNEeTeHUUn (pe3ynbTaToB
oby4yeHus1) Nnpyn NPoMeXyTo4YHOM aTTecTaumm

[nsi oueHnBaHWsA pe3ynbTaToB 0Oy4eHMs Ha ak3aMeHe NCMOoNb3yTCa crneaytoLme nokasarenm (3YHbl 13 19.1):
1) sHaHue yyebHoro matepuana, BrnafeHue nNoHATUNHBIM annapaToM U TEOPETUHECKUMU OCHOBaMM

OVCLMMNIUHBI;

2) yMeHUe cBA3bIBaTb TEOPUIO C NPAKTUKOM;
3) yMeHue onuncbiBaTb OCHOBHbIE XapaKTEPUCTMKU, METOAUKM KOHTPOMS U AOMYCKU Ha NapaMeTpbl ONTUYECKMX

jetanem;

4) BnageHve 3HaHUSIMU O COBPEMEHHbIX METOAMKAX KOHTPONS NapaMeTpoB ONTUYECKUX AETANEN.

CooTHoOLIeHMe noKasaTeneun, KputepueB U WLWKanbl oueéHnBaHUA pe3ynbTaTtoB 06yqum|.




YpoBeHb

KpuTepum oueHnBaHns KOMNETEHLNIA copmmpoBaHH | LWkana oueHok
ocTH
KOMMEeTeHLNN
lMoceweHue nekyuoHHbIX 3aHamul. Omeem Ha 80MpPoCc KOHMPOsbHO- |  [1o8bIleHHbIU Omnu4Ho
u3MepumesibHo20 Mamepuana 60 epeMs 3k3ameHa. Omeemsbl Ha ypO8EHb

donosiHumersnbHble goripockl. Obyyarouwulicsi 8 rosHouU Mepe eradeem
MOHAMUUHbLIM ~ annapamoM U MmeopemuyecKkuMu  OCHosaMu
oucyunnuHbl, crnocobeH unncmMpuposams omeem rfpumMepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccriedoeaHul,  MPUMEHSIMb
meopemuyecKkue 3HaHUs Onsi PeLeHUsT NMpakmu4yeckux 3adad.

Omeem  Ha  KOHMPONbHO-U3MEpUMesbHbIU  Mamepuasna  He ba3zoenlli Xopowo
coomeemcmeayem OOHOMYy (08yM) u3 repedyucsieHHbIX rokasamerned, YpO8€eHb
HO obyuyarowutics 0aem rnpasusibHble omeemsl Ha A0MOSIHUMe bHbIEe
gorpockl. HedocmamouyHo npodeMoHCmMpPUPO8AHO MEOPEMUYECKUX
OCHO8 QUCUUNITUHBI.

Omeem Ha KOHMPOIIbHO-U3MEePUMEbHbIU mamepuar He lNopoeosnili Ydoenemeopume
coomeemcmeyem  nobbiM  08yM(mpemMm) U3 epPeyqUCsIeHHbIX ypOB€EHb JIbHO
nokasamened, o6yyarouwjulics 0Oaem HernosiHble omeembl Ha
dornonHUmMesibHble 80MpPoChkl. MiMeem He mnonHoe npedcmassieHue O
meopemuyecKkux ocHosax., 0ornycKkaem CyujecmeeHHbIe OWUBKU.
Omeem  Ha  KOHMPOJ/bHO-USMEPUMESbHLIL — Mamepuan  He - Heydosnemeopu
coomeemcmeyem 0bbIM  mpemM(demsipeM) U3  [1epPeqUCIeHHbIX mesnbHO
nokasamenel. Ob6yyarowulics  OeMOHCMpUPyem  OMmMpPbIBOYHbIE,
¢ppacmeHmapHbie 3HaHus1, doryckaem 2pybbie ouwubKuU.

19.3 TunoBble KOHTPOJSIbHbIe 3aJaHUA WNU MHble MaTepuanbl, Heobxoaumble AnNsA
OLIeHKU 3HaHWMW, YMEeHWN, HaBbIKOB U (UNK) onbiTa AEeATENbHOCTU, XapaKTepusyrwme
atanbl OpMUPOBaAHUA KOMMNETEeHLUMA B nNpouecce OCBOEHUs obpasoBaTenbHOMU
nporpamMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3K3aMeHY:

1. [dudpakums npocTpaHCTBEHHO-MOAYNMPOBAHHON CBETOBOMW BOSIHbI Ha aKyCTUYECKOM
nyyke NPOmn3BOSIbHOIO CNEKTPanbHOro coctasa.

2. [lepepaToyHas PyHKLMS aKyCTOONTUYECKOM SHENKM.

3.  [Oudpakums CcBETOBOrO MNyyka KOHEYHOM LUMPUHBbI Ha  MOHOXPOMAaTUYEeCKOW
aKyCTU4eCKOWN BOJSTHE.

4. Bsaumopgencteme NiocKoM CBETOBOW BOJSTHbI C aKyCTUYECKUM LIyroM

5. MogynaTtopsbl ¢ 6eryuien akyCTM4eCcKom BOSTHOWN.

6. YacTOTHble xapakTePUCTUKN.

7. OnTumMmsauus  napameTpoB  MOAYyNMpYyHOLEn  g4Yerku.  JKCnepuMeHTarnbHble
pes3ynbTaTbl.

8. MopgynaTtopbl CO CTOSAYEN aKyCTUYECKOW BOSTHOM

9. [llpwHumn AencTeuns aKyCTOOMNTUYECKOro pasBepTbiBalOLLErO ycTponcTaa.
[MpocTpaHCTBEHHO-YACTOTHbLIE XapaKTEPUCTUKN.

10. OnTtummusaums napameTtpos APYC.

11. [ncnepCuOHHblE XapaKkTEPUCTUKN.

12. 3kcnepumeHTarnbHbIE UCCIea0OBaHUSA pa3BepThbIBAOLMX YCTPOUCTB.

13. Perunctpauus pa3oBoun CTPYKTypbl CBETOBbIX NOSEN

14. OCHOBHbIE XapaKTEPUCTMKM ANPPaKLNOHHBIX AeNEKTOPOB.

15. BnusHue 3atyxaHus ynbTpasByka Ha xapaktepuctukm AOL.

16. [ednekTopbl C N30TPONHON Audpakumnen ceeTa.

17. PacwwupeHne nonocbl pabdoymx 4YacToT C MNOMOLWLb (a3nMpOBaHHbIX pPeLleTokK
npeobpasoBarenen.

18. [ednekTtopbl C aHN30TPONHOW aupakumnen ceeTa.



19. [Opyrve BO3MOXHOCTM ynydweHus xapaktepuctnk AOL. OcobeHHocTn paboTtel AO[ B
peXxnme NMHENHOro ckaHnpoBaHus. CkaHnpoBaHne N30bpakeHn.

20. [lonoca nponyckaHus unbTpa Ha OCHOBE KOMSIMHEapHOro B3aMMoaencTBusa ceeta u
ynbTpassyka.

21. OueHka nonocbl NPonyckaHna N adMeKTUBHOCTU KOMNNIMHEAPHOro akyCToONTUYECKOro
dunbTpa Ha KpucTanne 60MbLWOoN OMNHBbI.

22. PesynbTaTtbl 3KCNepMMeHTarIbHOro UccrnegoBaHUs KOSIMHEeapPHOro akyCToonTUYeCKoro
dunbTpa Ha KBapue.

23. OCoBeHHOCTN aKyCTOOMTMYECKON hunbTpaumMm Npu HEKOSNNIMHEAPHOM aHW30TPOMHOM
B3aMMOOENCTBUN MY4KOB.

24. T[lonoca nponyckaHus ounbTpa Ha OCHOBE NoMNepeyYHoro B3anMoaencTBuS.

25. HekonnuHeapHble akycToonTuyeckne ounbTpbl C LUMPOKOW YrioBOW anepTypon.

26. [lpakTnyeckme cxembl akyCTOONTUYECKNX PUMNBbTPOB.

27. OcHoBHas cxema W MpUHUMN OENCTBUS akyCTOONTUYECKOro aHanusaTtopa crnektpa c
NPOCTPAHCTBEHHbLIM MHTErPUPOBAHNEM.

28. KomnnekcHbI nHTerpan cynepnosvumm 1 KoMnrekcHas annapatHas yHKUnS.

29. JHepreTn4ecKknin MHTerpan cynepnosnunmn n aHepreTudeckas annapaTHas yHKUMS.

30. Paspewatuwiad CnocobHOCTb  aKyCTOOMTUYECKOrOo  aHanmsatopa Chnektpa ¢
NPOCTPAHCTBEHHbLIM MHTErPUPOBAHNEM.

31. CwurHan 1 nomexa B BbIXOAHOW MSIOCKOCTU aKyCTOONTUYECKOro aHanmsatopa crekrpa C
NPOCTPAHCTBEHHbLIM MHTErPUPOBAHNEM.

32. WHTerpan cynepnosvumm U1 annapatHas QyHKUMA aHanmsatopa chnektpa C
ANCKPETHBIM CYUTLIBAHNEM.

33. TllpuMeHeHMe MHOrokaHasnbHOro akyCTOOMTMYECKOro MOAyNnATopa Afis NOBbIWEHUS
paspeLuatoLien crocobHoOCTH.

34. TlpocTpaHCTBEHHAA MOOYNSUMS CBETa aKyCTUYECKUMU BOSTHAMM.

35. AHanusaTopbl cnekTpa pagmocurHanos.

36. YcTpowcTBa ons cxaTtusi pagnoumMnysibCcoB.

37. KoppensaunoHHas obpaboTka curHanos.

38. AkycToonTuU4eckue Koppensitopbl.

39. AKycToONnTMYeCcKMe aHanusaTopbl ChekTpa, OCHOBaHHble Ha anroputme J14M-
npeobpasoBaHusl.

19.4.MeToanyeckme martepuanbl, onpeaensilowme npouenypbl OLLEHUBAHUA 3HAHUWA, YMEHUN, HAaBbIKOB U
(vwnn) onbiTa AEATENBLHOCTU, XapaKTepU3yHLWMX 3Tanbl (POPMUPOBAHUS KOMMNETEHUUN

OueHka 3HaHUIN, YMEHMIN U HaBbIKOB, XapakTepuaytloLwas atanbl POpMUPOBAHMA KOMNETEHUMA B paMKax
N3y4eHnsa ANCUUNINHBLI OCYLLECTBNSAETCH B X04e TEKYLLEen N NPoOMEXYTOYHON aTTecTaunm.

Tekylwan aTrectaumst NPOBOAMTCS B COOTBETCTBMK C [onoxeHneM o Tekyllen atTectaummn obyyatoLmxcs
no mporpaMmmam Bbiclwero obpasoBaHus BopoHeXCcKoro rocygapCTBeHHOro yHmBepcuTeTa. Tekylwasa aTTectauus
npoBoamTca B hopme: YCTHOrO onpoca (MHAMBMAYanbHbIN ONpoc, PpoHTanbHas beceaa); TECTMPOBAHUS; OLLEHKU
pe3ynbTaToB NpakTU4yeckon aeatensHocTn. Kputepun oueHmBaHnsa npvsefeHsbl Bbille.

lMpomexyTovHasa aTTecTaumsa NPoBOAUTCA B COOTBETCTBUM C [MONoXEeHMEM O MPOMEXYTOYHOW aTTecTaumm
obBy4arLmxcs no nporpaMmmMam BbiCLLEro 0bpa3oBaHus.

KoHTponbHO-n3meputenbHble Matepvarnbl MPOMEXYTOYHOM aTTecTauum BKYalT B cebsa TeopeTnyeckne
BOMNPOChHI, NO3BONAIOLLME OLEHUTL YPOBEHb MOSTYyYEHHbIX 3HAHWN.

Mpu oueHnBaHUKN NCMONb3YEeTCH KaYeCTBEHHas LKana oueHokK. Kputepumn oueHuBaHns NpuBeAEHb! BhILLE.



