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BBEJIEHUE

HeoOxoaumocTh HM3y4YeHHS Kypca «AKYCTORJIGKTPOHHBIC TIPHUOOPHI |
YCTPOWCTBa»  MPOAMKTOBAaHAa  YCHEIIHBIM  Pa3BUTUEM  HAIpaBICHUS U
NEPCIEKTUBHOCTHIO UCIIOJIb30BAHUS aKyCTOAIEKTPOHHBIX YCTPOMCTB B COBPEMEHHBIX
CUCTEMax aBTOMAaTH3alluM, YIpaBJICHUs, Nepelayd U XpaHeHus HHPOpMALMH U
MHOTHUX JIPYTHX.

Hazpanne «AKyCTOANEKTpOHHBIE NPHUOOPHI» BKIIOYAET B CeOs IMIUPOKUN
CHEKTp YCTPOMCTB, NpPUHUMI pPabOTHl KOTOPHIX OCHOBaH Ha BO30YXKICHHH,
pacrpoCTpaHEHNH M PETUCTPAIlMK aKycTHueckuX BOJH (AB) B TBepawix Temax. B
Ka4eCTBE NMPUMEPOB MOKHO Ha3BaThb KBAPLEBBIE aBTOIE€HEPATOPHI, YIbTPA3BYKOBbBIE
JUHUM 33/IEPKKH, aKyCTOONTHYECKHUE MOIYJSATOPHI, MPHOOPHI C aKyCTUYECKUM
NepeHocoM 3apsna u MHorue gApyrue. OTMeTHM, 4YTO HauOosiee MIUPOKOE
OPUMEHEHUE B PAIUOAJIEKTPOHHBIX CUCTEMAaX HAIUIM YCTPOMCTBA, MCIOJIb3YIOIIHNE
TaK Ha3bIBacMble IMOBEPXHOCTHBIC akyctudeckue BoOJHBI ([IAB), cymectBoBanue
KOTOPBIX BHIEPBbIE Mpeackasan jopa Paneit. Takue AB pacnpocTpaHsitoTcs BIOJb
CBOOOJIHOM TpaHUIbl TBEPJIOTO Tejla, UX aMIUIUTYJla SKCIIOHEHUIMAIBLHO YOBIBAET C
rryonHo#, Tak uto 90 %rnepeHocuMoii SHEPTUU COCPEOTOUCHO B CJIOE ITYOMHON HE
Oonee oaHOW IIMHBI BOJHBI. Kiro4eBbIM MOMEHTOM pa3BuTus TexHuku [IAB
SABHJIOCh M300pPETEHHE B CEpEeIUHE IIECTUACCATHIX TOJOB MPOIIJIOr0 CTOJIETHS
BCTPEYHO-MTHIpeBOT0 Tipeodpazosarens (BIIT). Mcnonp3oBaHue i H3TOTOBICHUS
BHIII nnanapHOM TEXHOJIOTMM, NPUMEHSEMOW IIPU NPOU3BOACTBE HHTErPAIBHBIX
MHUKpPOCXEM, Hapsay ¢ oOecrnedeHueM JOCTyla K TIOBEpXHOCTH MaTepuaia |
BO3MOXXKHOCTBIO yIpaBiieHUs mapamerpamu [IAB, [I03BOJIMJIO  CYLIECTBEHHO
paciipuTh (PYHKIHOHAIBHBIE BO3MOXKHOCTH aKyCTO3JEKTPOHHBIX NPUOOPOB Ha
ITAB u cnenaTh X JOCTYNHBIMU JIJI1 MACCOBOTO ITPOU3BO/ICTBA.

B HacTtosiiee BpeMsi M3BECTHO HECKOJIBKO JIECSTKOB THUIIOB YCTPOWCTB Ha
[TAB, BbimyckaromMXcsi B MPOMBIIIJIEHHBIX MaclTabax, Cpelyd KOTOPbIX JUHUU
3aJIep KK, TpaHcBepcalibHbie (GunbTpsl, [IAB-pe3onaropsl u apyrue.

EcrectBenHno, utro geranbHOe wu3yueHwe mnpuodbopoB Ha I[IAB naxe B
JIOCTAaTOYHO OOJIBIIOM KypCe HE€ MPEJICTABISAETCS BO3MOXKHBIM, MOTOMY B JAHHOM
y4eOHOM MOCOOMHU pacCMAaTPUBAIOTCS TOJBKO OCHOBHBIE TEOPETUUYECKUE MOJIOKEHUS
BO30Y>KIeHUs, pacripocTpaHeHus U peructpauuu [IAB B TBepabix Tenax, MPUHIIUIIBI
IIOCTPOEHUS aKYCTOIEKTPOHHBIX YCTPOMCTB, KOTOPBIEC Yallle BCErO MCIIOIB3YIOTCS B
PaZMO’IIEKTPOHHBIX CHCTEMax M HEKOTOphlE OCOOCHHOCTH TEXHOJIOTUH HX
IIPOU3BOJICTBA.

W3ydyenne naHHOW AUCHMIUIMHBI Oa3upyeTcss Ha 3HAHUSIX, MOJyYEHHBIX
CTyZEHTaMH 110 JUCHUATUINHAM:

1. «duzmnka» (MexaHuKa: KMHEMaTHKa, 3aKOHbI HbroTOHA, paboTa M MeXaHHYECKas
DHEprus, JWHAMUKA BpAIIATEIbHOTO  JIBUKEHUS, 3aKOHbI  COXPAHEHUS;
ANEKTPUYECTBO U MArHETU3M: DJIEKTPOCTATUKA U MAarHUTOCTATHKA B BaKyyMe U
BEILIECTBE, 3aKOHBI TOCTOSIHHOTO TOKA, 3JIEKTPOMAarHuTHas MHIYKLNS, YPABHEHUS
MakcBenia; KoJiebaHusl U BOJIHBI.
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2. <Marematuka» (aHaJIMTHYECKas TEOMETpHsS W JIMHCHHAs anredpa;
auddepeHnnanTbHOe U MHTETPaJIbHOE MCUYMCIICHHUS, BEKTOPHBIA aHAIN3 U AJIEMEHTHI
TEOPHUH TIOJS; TAPMOHUYECKUH aHanu3; AuddepeHnraibHble YpaBHEHUS, YpaBHEHUSI
MaTeMaTH4eCKOi (Gpu3uku; GyHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO).

Pasznen 1 BBenenue

1.1. Conep:xanne pa3aesna
[TpeameT AUCIUIUIMHBI B ee 3aaaun. CBs3b TUCHUILIINHBI C JPYTUMU pasjieiiaMu
¢usuku. ConepkaHue Kypca.

1.2.MeTtoauyeckue ykazaHusl 1o U3y4eHHI0 pa3jiesia

Ilpu wusyuenwnm paszgena «BBemeHue» cieayeT OOpaTHTh BHUMaHHE Ha
OPUKJIATHOM  XapakTep  JUCHUIUIMHBI M Ha  [IUPOKOE  HMCMOJIb30BaHUE
paccMaTpuBaeMbIX B HEM aKyCTORJIEKTPOHHBIX MPUOOPOB B CHUCTEMax Iepeaayd,
00pabOTKHU M XpaHEeHUs UH(OPMALIUY.

Pa3nea 2. [loBepXHOCTHBIE aKyCTHYeCKHE BOJHBI B TBEPAbIX TeJlax

2.1. Conep:xkanue paszjaesa

Pacnpoctpanenue moBepxXHOCTHBIX akyctuueckux ([TAB) BoiaH B TBepubix
Telax. YpaBHeHHUs ABWKEHUA ynpyroi cpeasl. Tunsl I[IAB. Pacnpoctpanenue I11AB
B nbe3okpuctauiax. Hudpakmus I[TAB. 3aryxanue ITAB. Ilotok sueprum ITAB.
Bo36yxnenue ITAB.

2.2.MeToauyecKue yYKa3aHusl 0 H3y4eHHUIO pa3jeia

[Tpu nzyuenun paznena ocoboe BHUMaHHUE HEOOXOIUMO 00OpaTUTh HA METOIUKHU
aHanu3a pacnpoctpaHeHus IIAB u pacuera mapaMeTpoB BCTPEYHO-IUTHIPEBBIX
npeoOpasoBareiei (BLLITT).

2.3. Bonipocsl 111 caMONIpOBepPKH

1. Kakme akycTudyeckue BOJHBI TPHUHATO Ha3bIBaTh MMOBEPXHOCTHBIMU?
ITepeuncaure Thnsl [TAB.

2. 3anuIumnTe ypaBHEHUs COCTOSHUS YIIPYTOil Cpesibl C y4ETOM Ibe303PQeKTa.

3. 3anuiumuTe ypaBHEHMsI JBUKEHUS YIIPYTOW Cpelbl C yUeTOM Nbe303(ddekTa.

4. ]JlaiiTe onpeieneHrne carruTaaibHON TIJI0OCKOCTH.

5. Ilouemy ckopocts IIAB, pacnpocrpansronieiics BAOAbL CBOOOJTHOM
noBepxHoctu  Oosmpmie  ckopoctu  ITAB,  pacnpocrtpanstonieiicss — BIOJb
METAJIIM3UPOBAHHOM TOBEPXHOCTU?

6. Kakumu nmapametpamu omnpeaensiercs 3atyxanue [IAB B mbe30kpuctamnax?

7. Ilepeuncnure OCHOBHBIE TUIIBI TpeoOpazoBareneii [IAB.

8. O0bsicHUTE MPUHLIMI PAOOTHI AIEKTPOAHBIX Mbe3ompeodpa3opareneii. Kakoa
poJib be303Ppexra?
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9. Kakue BuABI DKBHBAJICHTHBIX CXEM JJICKTPOIHBIX Mhe30IMpeoOpa3zoBaTemneit
Brl 3Haere?

10.Ilepeuncnure OCHOBHBIE METOAMKH pacuera rnapamerpon BIIIII.

11. Kakumu mapamerpamu omnpeensiercs nojoca nponyckanus BIIIT?

Pa3znen 3. YcrpoiictBa 00padoTku curuanoB Ha [IAB

3.1. Conep:xanne pa3aena
JIunum 3anepxkku Ha IIAB. Pe3zonatoper Ha ITAB. T'eneparopel Ha IIAB.
Ounbtpel Ha [TAB. YerpoiictBa Ha ITAB i1 cuctem cBsi3H.

3.2.MeToanyeckue yKazaHusl 1o U3y4YeHUIO pa3jaesia

[Tpu n3yuenun pasaena oco0oe BHUMaHUE HEOOXOIUMO OOPATUTh HA METOIAUKHU
pacuera GuwibTpoB [IAB u npunIune noctpoenus ycrpoicte Ha [TAB qis cuctem
CBSI3U.

3.3. Bonpochl Aj1s1 caMoNIpoBepPKU

1. Ilepeuncaure OCHOBHBIE XapaKTEPUCTUKHU YCTpOoucTB Ha [TAB.

2. Jlalite onpezeneHue BBIXOAHBIX CUTHAJIOB, XapaKTEPHbIX JJIsl YCTPOMICTB Ha
ITAB. Ilepeunciaure OCHOBHBIE METO/IbI IOJABIICHUS JIOKHBIX CUTHAJIOB.

3. Onumure NpUHLKIEI paboTh pe3oHaTopoB Ha [1IAB

4. HapucyiiTe oCHOBHBIE BUbI pe30HaTopoB Ha [IAB. B ueM ux npeumyiecrsa
M0 CPAaBHEHUIO C OOBEMHBIMU PE30HATOPAMU ?

5. Onumure npuHLUIEI paboTel reHepaTopoB Ha [TAB

6. Hapucyiite ocHoBHbIe Bubl reHepaTopoB Ha [IAB. B yem ux npeumymiecta
M0 CPAaBHEHUIO C IPYTUMU TUIIAMU ?

7. Kakue punbpTpbl Ha3bIBalOT TpaHCBEPCAIbHBIMU? JlaiiTe onpeaeneHue.

8. [atite onpenenenue anoausaruy BIIII.

9. Kakue w™eronpl cunre3a ¢(uibTpoB Ha IIAB Bwl 3naete? B uem wux
[PEUMYILECTBA U HEOCTATKH ?

10. B uem npeumymiectBa ¢uibTpoB Ha IIAB mo cpaBHEHUIO C IpyruMH
TUTIAMU?

11. JlaiiTe ompeneneHne IIyMONOAOOHBIX CUTHaiOB. llepeunciuTe OCHOBHBIE
BH/IbI, HCIIOJIb3YEMBIE B CUCTEMAX CBSI3U.

12. laiite onpezeneHue aBTOKOPEIUISIIUOHHON (DyHKIIUU.

13. Hapucyiite dopmupoBaTensb (pa30MaHUTYTMPOBAHHON TTOCIEI0BATEIIHHOCTH
bapkepa Ha [TAB. Onummre npuHuum padboThI.

14. Hapucyiite npueMHUK (Da30MaHUITYJTUPOBAHHON TOCIEI0BATEIILHOCTH
bapkepa Ha [TAB. Onummre npuHuui padboThI.
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Pa3nen 4. Hesqmueiinblie ycrpoiicrea Ha ITAB

4.1. Conep:xkanue paszjaesa

CBeptka curHajoB. [IpwHIHMI pabOTBHl aKyCTO3JEKTPOHHBIX KOHBOJIBBEPOB.
OCHOBHBIC ~ XapaKTEPHCTHKH  aKyCTOAJICKTPOHHBIX  KOHBOJBBEPOB.  THIIBI
KOHBOJIbBEPOB.

4.2. MeToanyeckne yKa3aHus Mo N3y4YeHHI0 pa3aesia

[Tpu u3ydenun paszznena ocoboe BHUMaHWE HEOOXOAUMO OOpAaTUTh HA METOAUKH
CHUHTE3a KOHBOJIBBEpOB Ha [IAB M mpuvHIMIIBI OCTPOEHUS YCTPOMCTB Ha OCHOBE
AKyCTODJIEKTPOHHBIX KOHBOJIBBEPOB.

4.3. Bonnpocsl Aj11 CaMONIPOBEPKHU

1. JlaiiTe onpenesieHre CBEPTKU CUTHAJIOB.

2. 3anumudte YpaBHEHMs, XapaKTEPHU3YIONIME MPOIECChl  HEIUMHEHHOTro
B3auMmoaericteusa [1AB.

3. Jlaiite onpenenenue OunuHerHoro ko3ddunuenta. Kakumu mapamerpamu
OMpeeseTCsl €ro BeaTuynHa?

4. HapucyiiTe cxeMy BBIPOXJIEHHOr0 KOHBOJIbBepa Ha I[IAB wu onwummte
OPUHIIUI €T0 paOOTHI.

5. Hapucyiite cxeMy HEBBIPOXKIEHHOTO KOHBOJbBepa Ha [IAB u onwumwurte
MPUHIINIL €r0 PaOOTHI.

6. JlaiiTe ompenereHHe aKyCTHUYECKOTO BOJHOBOJA M HApHCYHTe OCHOBHBIE
THUIIBL.

/. Hapucyiite cxemy BOJIHOBOJHOIO KOHBOJIbBEpA Ha ITAB u onummTe npuHIMI
ero paboThI.

8. Hapucyiite cxeMy moaynpoBOJHUKOBOTO KOHBOJIbBepa Ha ITAB u onwummre
OPUHIUI €T0 padOTHI.

9. HapucyiiTe cxeMy MoJynpoOBOIHUKOBOIO KOHBOJIbBEpA C maMsThio Ha [TAB u
OMUILUTE MPUHIUI €r0 PabOTHI.

10. Onumwure npuHIMIBl padoThl KOHBOJBBEpOB Ha I[IAB B cucremax
00pabOTKH CUTHAJIOB.

Paznen 5. TexH0/10THS U3rOTOBJIECHUSA AKYCTO3JIEKTPOHHBIX NPUOOPOB

5.1. Coaep:xkanue pasaeJia

N3rotoBneHne 3ByKONpoBOAA. TEXHOJOTWS W3rOTOBICHUS NPEUU3UOHHBIX
dotomabnonoB.  TpexcrymeHuaras cxemMa  HM3TOTOBJICHHA  (POTOIIAOIOHOB.
JIByxcTymeH4aTasi cxema HM3rotoBiieHusi (oromadbnoHoB. OnHOCTyneHUaTas cxema
U3rOTOBJIEHUS (HOTOIIA0IOHOB. METO bl HANbUICHUS] MAaTEPUAIOB Ha aKyCTUYECKHE
noJ0KKH. OCOOEHHOCTH (POTOIUTOrpaPUUYECKUX MPOLECCOB MPU H3TOTOBICHHUU
aKyCTOAJIEKTPOHHBIX ycTpoicTB. COOpka M MOHTax ycTporicTs Ha [TAB.
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5.2.Metoanyeckue yKkazaHusl Mo U3y4YeHUIO pa3jaesia

[Tpu nzyuenuu pasnena ocoboe BHUMaHUE HEOOXOIUMO 0OpaTUTh HA METOJAUKHU
HaINbUICHUSI MaTE€pUalOB HAa aKyCTUYECKHE MOJJIONKKA M OCOOEHHOCTH IMPOIIECCOB
COOpPKH U MOHTaXka aKyCTOAJIEKTPOHHBIX MPUOOPOB.

5.3. Bonpochl AJ1s1 caMONIPOBEPKU

1. Ilepeuucnure MeETOABI CHUHTE3a MATEPUAIOB [UIsI aAKyCTOAJIEKTPOHHBIX
YCTPOKCTB.

2. IlepeuncnuTe 3Tanbl U3rOTOBJICHUS 3BYKOIIPOBOAOB AJisi ycTpoicTB Ha [TAB.
JlaliTe XapaKTEepUCTUKY Ka)KI0TO JTaIa.

3. [lepeuncnure METOABI U3TOTOBICHUS (POTOMIAOIOHOB.

4. JlaiitTe  CpaBHUTENbHYIO  XapaKT€PUCTUKY  METOJOB  HM3TOTOBIJICHUS
¢doTtomabiaonoB ans ycrporcTs Ha [TAB.

5. JlaiiTe onMcaHue TPEXCTYNEHYATON CXEMbl U3TOTOBJIEHUS (POTOIIA0TIOHOB IS
ycrpoiictB Ha IIAB. KakoBbl ee mpeumyliecTBa U HEIOCTATKH 10 CPAaBHEHUIO C
OJIHO- Y JIBYXCTYIIEHYaTbIMU CXEMaMH ?

6. Ilepeuncaute MeTO/Ibl HAHECEHUSI TUIEHOK HA TIOBEPXHOCTh 3BYKOIIPOBOJOB U
JaiiTe UX CPaBHUTEIIbHYIO XapaKTEPUCTHUKY.

7. Kakue Marepuaibl HCIOJB3YIOTCS I METaUIM3allid 3BYKOIPOBOAOB U
usrotosyienust BIIIT?

8.KaxoBsl ocobenHoctu (oToauTorpaduyecKkux MpoueccoB MPH HU3TOTOBIECHUU
aKyCTOAJIEKTPOHHBIX YCTPONCTB?

9. HazoBute crocoObl 00ECTEYeHHS KOHTAKTOB DJEKTPOJHBIX CTPYKTYp C
KOPITYCOM U BHEUTHUMH YCTPOHCTBAMHU.

10.[lepeuncnute OCHOBHBIE TUIIBI KOPITYCOB AJisi ycTpoiicTB Ha [1AB.

6. JlabopaTopHbie padoThI

B nporiecce BoimtoTHEHMS Ta00PATOPHBIX 3aHATHI CTY/IEHT HE TOIBKO 3aKPETUIIET
TEOPETHUECKHE 3HAHWs, HO W TIOMOJHSIET WX. Besg paboTa mpu  BBIMOJHEHUU
nabopaTopHOi pabOThI pa30MBaeTCs HA CIEAYIONIUE JTalbl. BCTYHMUTEIbHBIN,
MPOBEICHUE SKCIIEpUMEHTA U (WJIH) YHCIICHHBIX pACYeTOB U 00padOTKa pe3ysIbTaToB.

B mpomecce momamiHed MOATOTOBKM CTYIEHT MPOBEPSET KAaYECTBO YCBOSHUS
MpopabOTaHHOTO MaTepuaia MO BOMPOCAM JUIs CAMOKOHTPOJISI, OTHOCSIIUMCS K
u3ydyaemMou TeMe. be3 mnpoBEeAEHHMS TakKOW MPEABAPUTEIBHOM  MOATOTOBKHA K
1abopaTOpHOM pabOTE CTYJAEHT HE JOMYCKAETCA K BBIMOJIHEHUIO SKCIIEPUMEHTA.

[TomuMo gomariHel paboThl, CTYJIEHTHI TOTOBATCS K BBIITOJIHEHUIO SKCIIEPUMEHTA
Takke Ha paboueM MecCTe. OHM 3HAKOMSTCS C YCTaHOBKOM, YTOYHSIIOT MHOPSIOK
BBINIOJIHEHUS pa0OThI, paclpeenstoT paboune GyHKIMU MEXIY Y4ieHaMU OpUTajibl.
B xoze ayauTopHO# MOATOTOBKU MPENoJaBaTesb MyTeM coOece0BaHMS BBISBIISIET U
OIICHUBAET CTETIEHh TOTOBHOCTH KaXKOTO CTYACHTA K MPOBEACHUIO IKCIIEPUMEHTA U
(M) YHMCIIEHHBIX pacyeToB, KaK W 3HAHHWE WM TEOPETHYECKOTO MaTepHaia.
CtyneHTsl, HE TIOATOTOBJICHHBIE K BBITIOJIHEHHIO PA0OTHI WM HE TPEICTABHUBIIIHEC
OTUYETHI IO TPEABIAYIIEH padoTe, K BBIMOJHEHUIO HOBOW PabOTBI MOTYT OBITH HE
JOMYIIIEHl W BCE OTBEACHHOE BpeMsi s J1abopaTopHOW pabOThI  TOJKHBI
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HaxXOJUTbCSA B JabopaTopud, H3y4aTh IO PEKOMEHIOBAHHOW JHUTEPAType TOT
MaTepuai, ¢ KOTOPbIM OHU HE MO3HAKOMWIHCH JoMa. K BBITOJHEHNIO pabOThl OHU
MOTYT OBITh JOMYIIEHBI TOJBKO MOCJE COOECETOBaHUS M B Yachl CBEPX PACIUCAHMS,
10 JJOTOBOPEHHOCTH C TMpemnojaBateneM. Bee mpomymieHHbie 1ab0paTopHbie paboThI
M0 YB&KUTEIHHBIM HIIM HEYBXUTEIBHBIM MPUYUHAM MOTYT OBITh BBIIIOJIHEHHI B
KOHIIE ceMecTpa Ha JOTOJHUTEIbHBIX 3aHITHSIX.

Bropoii 3tan paboThl — IPOBEICHUE IKCIICPUMEHTA U (MJTH) YUCIICHHBIX PAacueTOB
B Jjaboparopun. Ha »3TOM »3Tame odYeHb Ba)XHO, YTOOBI CTYACHT BBITIOJHUI
CaMOCTOSITEIIbHO W TPAaMOTHO HEOOXOAMMBbIC M3MEPEHUS U HAOIOJIEHUs, a TaKXKe,
€CJIM 3TO OMpPEAENICHO 3a/IaHUEM, YHUCIIEHHBIE PACcUeThl, YKIIAIBIBAsSICh B OTBEICHHOE
7utst 3T0TO Bpems. [Ipu opranmu3zaiuu cBoeil pabOThI I MPOBEACHUS KCIIEPUMEHTA
u (WIM) YHCIEHHBIX PACUETOB IIEJIECOOOPA3HO HCXOIUTh W3 PEKOMEHJIAINH,
M3JI0KEHHBIX B PYKOBOJICTBAX JJISI BHITIOTHIEMOM J1TA00paTOpHON PabOTHI.

Ha mnocnemnem »stame paboOThl CTYyJEHT NPOU3BOAUT OOpabOTKYy JaHHBIX
M3MEPEHHI U PACUETOB U aHAIM3 TMOJTYYCHHBIX PE3YIbTATOB.

Otuer crymeHTa 1o paboTe MODKEH OBITh WHAMBUAYAIBHBIM. AHAIU3
PE3yNIbTAaTOB SBJISETCSA BAKHOW YaCThIO OTYETA.

Hwxe npuBeieHbl Ha3BaHUA 1a00OPATOPHBIX PadOT.

1. MccnenoBanue akyCTOONTHUYECKOTO MOAYJISATOPA.

2. UccnenoBanue nuHUM 3a10epxku Ha [1AB.

3. Uccnenosanue nosocoBoro ¢punbtpa Ha [TAB.

4. WccnenoBaHue IIIAHAPHOTO AKyCTOONTUYECKOTO MOYJISITOpa

7. Tembl AJIA CAMOCTOATECIBHOI'O U3YyUYCHUSA

Tembl A1 caMOCTOSATENBHOTO M3Y4YEHUs 0000UIAIOT NMPUOOPETEHHbIE 3HAHUS U
MO3BOJIAIOT CTYJAEHTY CaMOCTOATENIBHO PEIIaTh 33/1a4d. TemMaTuka caMOCTOSATEIbHBIX
paboT mpeanoaaraet yriayoJeHHOe U3YUeHHE HIKE MPEAJIOKEHHBIX TEM.

1. [TonocoBsie punbTpsl Ha [TAB.

2. YcrpoiicTBa cxxatusi curaaioB Ha [TAB

3. [Ipumenenust ycrpoiict Ha [IAB niis onpeeneHus 4acToThl CUTHAJIOB.

4. ITonynpoBOAHUKOBBIE KOHBOJIbBEPHI

5. [InanapHbIie aKyCTOONTHYECKUE YCTPOMCTBA.

CryaenT 3amumiaet pedepaT o OAHONU BHIOPAHHONW UM TEME.
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