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1 OBBEKT, LHEJIb U 3AJAYHN OCBOEHUA JTUCIIUITJINHBI

Hucuunnnaa «CoBpeMeHHast sJeMeHTHass 60a3a POC» paccmarpuBaeT acmeKTh
ApPXUTEKTYpbl M O0JIACTH NPUMEHEHHS CUJIOBBIX TPAaH3MCTOPOB B COBPEMEHHBIX CHCTEMax
3alUThl UHQOPMAIIUU OT YT€YKH TEXHMUYECKUM CIIOCOOOM, a TaKKe MPUHIUIBI OCTPOCHUS
YCTPOICTB 00pabOTKU MH(POPMALIK HA TOBEPXHOCTHBIX aKyCTHUECKUX BOJTHAX.

Henbto nucrumuimebel «CoBpeMeHHas »yieMeHTHast 0a3za POC» gpnsercs: u3yueHue
COBPEMEHHOH 3JIeMEHTHOM 0a3bl, UCIIOJIb3YEMOM MPU MPOEKTUPOBAHUMU YCTPOWCTB U CHUCTEM
3alUThl MH(OpPMAIMHM; U3YYEHUE APXUTEKTYpbl M CXEMOTEXHUKU COBPEMEHHBIX CHJIOBBIX
TPaH3UCTOPOB; (HOPMUPOBAHUE y CTYACHTOB CUCTEMHOTO TOAX0/1a MPH Pa3pabOTKe YCTPOICTB
00paboTKH NH(pOPMAIMK HAa TOBEPXHOCTHBIX aKYCTHUECKHUX BOJIHAX.

B pe3ynbrare 0CBOEHUS NIUCHUILIMHBI CTYIEHT JOJDKEH

3HaAmb:

— COBpPEMEHHBIE TEHJCHLMHM B KOHCTPYMPOBAaHUU U NPOEKTUPOBAHMM YCTPOMCTB U
CUCTEM 3alllMThl UH(OPMALIUU; OCHOBHbBIE MOHATHUS, TEPMUHBI, OMPEACIEHUs, UCTIONIb3yeMble
npu pa3paboTKe YCTPOMCTB Ha MOBEPXHOCTHBIX AaKyCTUYECKUX BOJHAX; 3JEMEHTHYIO WU
KOHCTPYKTUBHYIO 0a3bl COBPEMEHHBIX PAJUOTEXHUYECKHX YCTPOMCTB, NPUMEHSIEMBIX B
YCTpPONCTBAX 3aIUTHl HHPOPMALIUH;

ymemp:

— HCIOJb30BaTh YCTPOMCTBA HA TOBEPXHOCTHBIX aKYCTHUECKHUX BOJHAX AJIs1 00pabOTKH
CUTHAJIOB; BBIMIOJIHATH Pa0OThl MO MOHTAXY, HAJIAJKE M HUCHBITAHUSIM CUCTEM U CPEJCTB
obecrieueHust HHPOPMAITMOHHON OE30ITaCHOCTH.

énaoemsy'

— HaBbIKAMHU TMPOEKTUPOBAHUSA CUCTEM U CPEIACTB obecreyeHus HH(OPMaIMOHHOM
0€30I1aCHOCTH.

[lepeunciienHble pe3ynbTaThl OOYUYEHUS SBISIIOTCS OCHOBOM Ui (OpMHUPOBAHUS
CIEAYIOIINX KOMIETCHIUN:

— HK-5. CrocobeH BBIMOMHATH PadOTHI MO MPOCKTHPOBAHHWIO, MOHTAaXY, HaJaJKe,
UCTIBITAHUSX U Cllaye B SKCIUIyaTallMI0 CUCTEM U CpeACTB olecriedeHus MHGOpMalnOHHOU

0€30IaCHOCTH.
2 MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJBHOM TIPOI'PAMME

JIMCUMITIMHA OTHOCUTCS K 4YacTd, (opMupyemMoil y4JacTHHKamMHM OOpPa30BaTEIbHBIX
otHomeHu, brnoka 1 «/lucuunnuuel (Monynu)» ydeOHOro ruiaHa. basupyercs Ha 3HaHUSX,
YMEHHUSAX U HABBIKOB, KOTOPbIE CTYAECHT MPUOOpPEN MPHU OCBOCHMM IUCUUIUIMH OakajaBpuaTa
(cenmanuTeTa) MO HAMPABICHHWIO TMOATOTOBKH B paMKax ykpymHenHoi rpymmer 10.00.00

Nudopmanmonnas 6€30macHOCTb.
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3HaHI/I}I, YMCHHA W HAaBBIKH, HpI/I06peTeHHBIe IIpu OCBOCHHU JIAHHOU JUCIIHUITIINHBI,
PCaAIN3yIOTCA CTYACHTOM IIPHU MPOXOXKACHUU IMPOHU3BOJACTBCHHBIX ITPAKTHK, FOC}’I[&pCTBGHHOfI
WTOrOBOM aTTECTAIIMU.

3 CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 PacnpeaesieHre y4eOHbIX YaCOB 110 TeMaM JUCUMILIMHBI M BUIAM 3aHATHI

KonunuecTBo yacos
Ne HanmenoBanue tem
. B TOM YHCIIe
TEMbI (conmepkaTebHBIX MOAYJICH) Bcero
JeKIuY | mpakT. | mabop. | CP
1 | CusoBble TpaH3UCTOPBI 24 4 12 - 8
YcTpoiicTBa Ha MOBEPXHOCTHBIX AKYCTHUECKHX
2 |7 P Y 20 | 5 3 - |12
BOJIHAX
[TonocoBrie WIBTPBl HA  MOBEPXHOCTHBIX
3 Qb Tp P 14 | 4 : - |10
aKyCTUYECKUX BOJIHAX
4 | DnemMeHTHl paIuoTeXHHUECKUX TpakToB Ha [TAB 14 4 2 - 8
WNunuBuayanpHOE 3a/1aHUE - -
Kypcoas pabota (ITpoekT) - -
Htoro o Bugam 3ausaTuii 12 17 17 - 38
Hroro: 72

dopmupoBaHNe KOMIIETEHIIHII B pe3y/ibTaTe 0CBOEHHUS TeM THCHUIINHbI

KoMnerenuun TeMbl TUCHMITIMHBI, HAllCJICHHBIC HA (OPMUPOBAHHUE
KOMIIETEHITHN
[1K-5 Temsr 1, 2, 3, 4
3.2 Jlekuuu

Tema 1. CusoBbie TpaH3UCTOPHI
Conepxanue TeMBI 1 :

OcoOeHHOCTH ~ YCTpoOiicTBa MOJIEBOTO  TpaH3ucTtopa. I[lomeBoit  TpaH3uCTOp C
yopasisitomiuMm  PN-iepexogom JFET. IloneBoit TpaH3ucTop € HM30JMPOBAHHBIM 3aTBOPOM
MOSFET. MOSFET c¢ unnyuupoBanHbiM kaHaioM. MOSFET co BcTpoeHHBIM KaHaioM
N-tuna. Crpykrypa IGBT Tpansucrtopa. J[MHaMHuyeckne M MOIIHOCTHBIE XapaKTEPUCTUKHU
IGBT Ttpan3uctopos.

Jlutepatypa k Teme 1: [2, 3]

Tewma 2. YcTpoiicTBa Ha MOBEPXHOCTHBIX akycTHueckux BoiHax (ITAB):
Conepxanue TeMBbI 2:
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Teopusi BOJTHOBBIX MPOIIECCOB: aKyCTHYECKHE BOJHBI, (PH3MKA WX PACIIPOCTPAHEHUSI.
[Ipeobpa3zoBaTenn 0ObEMHBIX aKYCTHUYECKUX BOJIH B MOBEPXHOCTHBIE aKYCTHYECKHE BOJIHEI.
VYcerpoiictBa renepanuuu [TAB. Jlunnu 3anepxku Ha [TAB. OtBetBuTen I11AB.

Jlutepatypa k Teme 2: [1]

Tewma 3. [TonocoBble (pUIBTPHI HA TOBEPXHOCTHBIX akycTHUeckux BoiHax (DPIIAB):

ConepkaHue TEMBI 3:

Texnonornunocts @OIIAB. Mertonpl anonusanuu. THUIOBbIE CTPYKTYpHBIE CXEMBbI
®OITAB, ux nepenatounsie GyHkiuu. [Iporpammupyemoie GITAB.
Jlutepatypa k Teme 3: [1]

Tema 4. DneMeHThl paIuOTEXHUYECKUX TPakTOB Ha [TAB:

®azopamarenu Ha [TAB. ['enepatopsl u pezonatopsl Ha [IAB. YcTpoiicTBa «cxaTus»
curHaioB Ha IIAB. VcrpoiictBa Ha IIAB B MIHMPOKONOJOCHBIX CHUCTEMAx CBA3U.
ITAB-natunky. BomHOBOHBIN aKyCTOONITUYECKUH AehICKTOP.

Jluteparypa k Teme 4: [1]

3.3 IIpakTHyecKkue 3aHATHS

Ne O0nemM,
Tema paOGoThI e JIutepatypa
n/n qac.
1 |Pacuer mapaMeTpoB BBIIPSIMUTEIBHOIO YCTPOUCTBA € (PUIBTPOM 4 [2, 3]

Pacyer  mapaMeTpoB = KOMIICHCAITMOHHOTO  CTaOHMIIM3aTOpa 4 2, 3]
MOCTOSTHHOTO HAIPSDKEHHS HEMPEPBIBHOTO JICHCTBUS =

3 |KonrponbHas pabora Ne 1 2 [2, 3]

Pacuer mapamMeTpoB HCTOYHHKAa BTOPUYHOIO 3JIEKTPONUTAHMS

4 . 3 [2, 3]
UMITYJILCHOTO JAEUCTBHS
5 |M3ydeHue pU3NIECKUX OCHOB aKyCTOIICKTPOHUKU 2 [1]
6 |KonrponbsHas padora Ne 2 2 [1]
Hroro: 17
3.4 JlaGopaTopHbIe padOTHI
Yuebnvim nnanom ne npedycmompeno.
3.5 CamocrosiTeqibHass padoTa CTyIeHTa
Ne
y Bug camoctosTensHON pabOThI CTyIEHTa O06mbewm, yac.
n/m
1 |IIpopabGoTka TeopeTHYECKOI0 MaTepHraa 20
2 |TloaroroBka K MPaKTHYECKUM 3aHITHAIM 18
Hroro: 38

3.6 UnauBuayaibHoOe 3ajaHle U KypcoBasi padoTa

Hnousuoyanvnoe 3aoanue u Kypcoeas paboma yueOHbIM NIAHOM He NPeOyCMOMPEHbL,




4 ®OPMbI KOHTPOJIAA OCBOEHUA JNCHUIIJIMHBI

4.1 Kputepum ®W mKadbl UIA HUHTETPUPOBAHHON  OLEHKU  YPOBHS

c(hopMHUPOBAHHOCTH KOMIIETEHIU

Cocmasnaowas Komnemenyuu — NOJHOMA 3HAHUU

— HYJIEBOH YpOBEHb: HEBEPHbIC, HE apryMEHTHPOBAHHBIE, C MHOXXECTBOM T'PYOBIX
OLIMOOK OTBETHI Ha BOIIPOCHI. Y POBEHb 3HAHUHN HIKE MUHUMAJIbHBIX TPEOOBaHUIA;

— MHHHMMAQJIbHBI YpOBEHb: JIaHbl HE IIOJIHBIC, HETOYHBICE M HEAPIyMEHTHUPOBAHHBIE
OTBEThl Ha BOIPOCHL. JlOMyIIEHO MHOro TrpyObIX OIIMOOK. YPpOBEHb 3HAHMHA HIKE
MUHUMAaJIbHBIX TPEOOBaHUM;

— TIOPOTOBBIM YPOBEHB: JIaHBI HEJOCTATOYHO IOJHBIE, TOUHBIE U apTyMEHTHUPOBAaHHBIE
OTBETBl Ha BOIPOCHL. III0XO0 3HaeT TEpMHHBI, ONpPENEICHUs W IIOHATUSA, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILLEHUS, MPUHIUIBI. J[0OMyIIIeHO MHOTO HETPYOBIX OIMIMOOK;

— CpeAHUM YPOBEHb: JAaHBl JOCTATOYHO IIOJHBIE, TOYHBIE M ApPryMEHTHPOBAHHBIE
OTBETHl HAa BONPOCHL. B 1e€l0M 3HaeT TEpPMUHBI, OINPEIEICHUS U TOHSITHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILIEHHUS, TPUHLHUIIBL. JIOMYIIIEHO HECKOIbKO HErpyObIX OLINOOK;

— NIPOABUHYTHIA YPOBEHb: JaHbl IIOJIHBIE, TOUYHbIE U apryMEHTHPOBAaHHBIE OTBETHI HA
BOIIPOCHI. 3HAeT TEPMHUHBI, ONPEIEICHUS U T[OHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHLMIBIL. J{OMYyIIEHO HECKOJIBKO HErpyObIX OMIMOOK;

— BBICOKMM YypOBEHb: JaHbl IIOJHBIC, TOYHBIE W aApPryMEHTUPOBAHHBIC OTBETHl Ha
BOIIPOCBHL. 3HAaeT TEPMHUHBI, ONPEIEICHUS W TIIOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,

COOTHOIICHHUA, ITPUHIIUIIBI. I[OHYI_LICHO HECKOJILKO HETOUYHOCTEH.

Cocmasnaowas KomnemeHyuy — yMeHus.

— HYJEBOW ypOBEHb: ITOJHOE OTCYTCTBHE OHUMAHHUS CYTH METOANKH PELICHUS 3a7a4H,
JOMYIIEHO MHOXKECTBO IpyOeHIMX OoIMOO0K / 3aJaHNs HE BBIIIOJIHEHBI BOOOIIIE;

— MUHUMAJbHBII YpOBEHb: ciaboe MOHMMAaHHE CYTH METOAWKH pELIeHHs 3a7ayd,
JOMyIIeHb! TpyObie omunoOKku. Pemenus ne o0ocHoBansl. He ymeeT ncnons30BaTh HOPMaTUBHO-
TEXHUYECKYIO JTUTEePATYPY;

— TIOPOTOBBI YPOBEHB: TOCTATOYHOE TMOHUMAHHE CYTH METOIMKH PEIICHUS 3aaadH,
JOMyIIeHbl omuOKku. Pemenns He Bcersa 0OOCHOBaHBI. YMeET MCHOJIb30BaTh HOPMAaTHBHO-
TEeXHUYECKYI0 autepatypy. Ci1abo opueHTHpYyeTCs B CHELMATbHON HAyYHOH JINTEpaType;

— CpeIHMI YpOBEHbB: B II€JIOM MMOHUMAET CYTh METOAMKH pPEIICHUs 3aJauu, JOMYIICHBI
omnOku. Perenus He Bcerga 000OCHOBAaHBI. YMEET MCIOJIb30BaTh HOPMATUBHO-TEXHHUECKYIO

U CIIEMAIbHYIO HAYYHYIO JINTEPATYPY,



— MPOJABUHYTHIM YPOBEHb: B IEJIOM IOHHUMAET CyTh METOJUKH PEIICHUS 3aJauH,
JOIYIIEeHbl HeTOYHOCTH. CriocoOeH 000CHOBATh PELIEHUs. Y MEET UCI0JIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAFHYIO HAYIHYIO TUTEPATYPY;

— BBICOKHH ypOBEHB: IOHUMAET CyTh METOIUKH perieHus 3a1aui. CrocoOeH 000CHOBATH
peuieHusl. YMeeT HCHONb30BaTh HOPMATUBHO-TEXHHUYECKYIO U CIELHUATBHYIO HAay4HYIO

JIUTEPATYPY, NEPEIOBON MPOU3BOACTBEHHBIH OIBIT.

Cocmasnsiowas Komnemenyuu — 61a0eHuUe HAGbIKAMU

— HYJEBOW ypOBEHb. HE JIEMOHCTPUPYET BIJIAJICHUE HABBIKAMU  BBIIIOJIHEHHUS
npodeccHOHANBHBIX 3a7a49. He MOXKEeT BBITIOTHUTH 3aaHUS;

— MHUHUMAQJIbHBIA YpPOBEHBb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMHU BBIITOJIHEHUS
npodecCHOHANBHBIX 3a7ad. VICTBITBIBACT CYIIECTBCHHBIC TPYAHOCTH TIPU BBHITIOJTHEHUHU
OTJICJIbHBIX 3aJaHUM;

— TIOPOTOBBIM YPOBEHb: BIAJCET HABBIKAMU BBIMOJHEHHUS MPO(EeCCHOHATBHBIX 3a7a4 Ha
IIOPOrOBOM YpPOBHE. 3aJJaHus BBIIOJIHSAET MEJUIEHHO U HEKaYECTBEHHO;

— CpeIHUN ypOBEHb: BIIQJIC€T HABBIKAMHU BBINOJHEHUs MpodeccHoHaNbHBIX 3ajad.
3aanust BBITIOJHAET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTRY;

— INPOABUHYTBIM  ypOBEHb:  BJIAJICET  YBEPECHHBIMU  HABBIKAMU  BBIIIOJIHEHHUS
npodeccuoHaNbHBIX 3a7a4. BeICTpO M Ka4eCTBEHHO BBITIOJIHACT 33/IaHMsI, UHOTZIA JOMYCKast
HE3HAYUTEJIbHBIE TOTPEIIHOCTH;

— BBICOKHI YPOBEHB: BJIAJICET YBEPECHHBIMU HaBBbIKAMU BBITIOJTHEHUS
npodecCuoHaIbHBIX 3a7a4. BRICTPO ¥ KaUECTBEHHO BBIMOIHACT 3aaHus, PU HEOOXOUMOCTH
JEMOHCTPUPYS TBOPUECKHUM NOAXO.

0Ob600wennas oyeHka chopmuposaHHOCmuU KOMNEMeHYUull

— HYJIEBOH YpOBEHB: Ha HYJIEBOM YpOBHE C(HOPMHPOBAHBI: BCE COCTABJISIOIIME; OHA
WK JIBE U3 TPEX, OCTAIBHBIC — Ha 00JIee BHICOKOM YPOBHE;

— MHHHMAaJbHBI YpOBEHb: Ha MHHHUMAJIbHOM ypOBHE CGHOPMHpPOBAHBI:  BCE
COCTABJISFOIIINE; OJTHA WJTH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— IMOpPOTOBBI YPOBEHB: HAa MOPOTOBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIINE;
OJTHA WJTH JIBE U3 TPEX, OCTAJbHBIC — HA 00JIee BLICOKOM YPOBHE;

— CpeIHUH ypOBECHb: Ha CPEIHEM YpOBHE C(OPMHPOBAHBI: BCE COCTABISIONIUE; OJTHA
WK JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

— NPOJABUHYTHIM  ypOBEHb: HA MPOJBUHYTOM ypPOBHE CGHOPMHUPOBAHBI:  BCE
COCTaBJISIOIINE; OJTHA WJTH JIBE U3 TPEX, OCTAIbHBIC — HA BLICOKOM YPOBHE;

— BBICOKMH YpOBEHb: Ha BBICOKOM YpOBHE C(HOPMHUPOBAaHbI BCE COCTABJISIOIINE

KOMIIETEHITUH.
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4.2 Bonpochl K 3K3aMeHY M PUMeEP IK3aMEeHANIMOHHOT 0 OujieTa

OK3ameHn no oucyuniuHe y4eOHbIM NIAHOM He NPedyCMOMPEH.

Bonpoce! /151 KOHTPOJIS YPOBHA OCBOEHHS THCIMIIJIMHBI:
Oco0eHHOCTH YCTPOMCTBA MOJIEBOI'O TPAH3UCTOPA.

[Tonesoii Tpan3uctop ¢ ynpasistommM PN-niepexomom JFET.
[Tonesoit Tpan3uctop ¢ uzonupoBanHbiM 3aTBOpoM MOSFET.
MOSFET ¢ uHaynipoBaHHBIM KaHAJIOM.

MOSFET co BcTpoeHHBIM KaHaJIoM N-THIIA.

Crpyktypa IGBT tpan3uctopa.

JuHamudeckue 1 MoIHOCTHbIE XapakTtepucTuku IGBT Tpan3ucTopos.

O N Ok WD PR

[IpeoOpa3zoBaTesin 00bEMHBIX aKYCTHUECKUX BOJIH B TIOBEPXHOCTHBIC aKYCTHYCCKUE
BOJIHBI.

9. VecrpoiictBa renepanuu [1AB.

10. JIunuu 3aaepxku Ha [TAB.

11. OrBerButenu [TAB.

12. Texnonoruunocts OITAB.

13. MeTtoap! artogu3aIuu.

14. Tunossie cTpykTypHble cxeMbl OIIAB, ux nepenarounsie QyHKIUN.
15. IIporpammupyembie OITAB.

16. dazopamarenu va [IAB.

17. I'enepaTops! u pe3oHatopsl Ha [IAB.

18. VcrpoiictBa «cxaTus» curHanoB Ha [TAB.

19. VcrpoiictBa Ha ITAB B IIMPOKOIMOIOCHBIX CHCTEMAaX CBSI3H.

20. [TAB-gaTyuku.

21. BoiHOBOHBIN aKyCTOONTHYECKUM J1eDICKTOP.

4.3 Kputepuu oueHUBaHUA

OueHuBaHME YpPOBHS OCBOCHMSI CTYACHTOM Y4e€OHOro MmaTepuana JIUCLMIUIMHBI
IIPOM3BOJUTCSA B XOJ€ TEKYLIEro KOHTPOJIsA, IO pe3yjbTaTaM KOTOPOro OIpeAeIsieTcs
UTOrOBasl OLICHKA.

Texkymuii KOHTPOJIb 3HAaHMM CTYJEHTAa OCYIIECTBISIETCS IO  pe3yibTaTaM
NPAaKTUYECKUX 3aHATHM M BHIIOJHEHHMS KOHTPOJNBHBIX pabor. Pacmpenenenune Oanos

TEKYIIETr0 KOHTPOJIA pabOThl CTYACHTA HA MPOTSKEHUU CEMECTpPa MPUBEACHO B TaOJIHULIE.



Pacnipenesienne 6a/U10B TEKYIIEro KOHTPOJIS

Konnuectso
®opMa KOHTPOJIA [Ipumeyanue
0ayioB
OTtuéT o 15 3ajaHue BBINOJIHEHO NPAaBUIBHO, IPOEKTHBIE PELICHMUS
BBITTOJTHEHUH 000CHOBaHbI, IPUBEICH aHAJIN3 NOJYYEHHOIO pe3yabTaTa
3aJJaHMs Ha 3ajaHue BBHINOJIHEHO B LEJIOM MPaBWIBHO, HPOEKTHbIE
NPaKTHYECKOM 10 pelIeHNsl He BCEraa OOOCHOBaHBbI, BO3HUKIM TPYAHOCTH B
3aHATHH 00BSICHEHHH TIOTY4EHHBIX PE3YIhTaTOB
KontponbHas
pabora Ha 20 o 20 6annoB — cyMMupyeTcsi KOJIMYECTBO MPABUIIbHBIX
NPaKTUIECKOM OTBETOB.
3aHATUU
Hroro no
NPAKTHYECKHM 100 Bceero: 4*15 npakrudeckux, u 2*20 KOHTPOJIBHBIX paboT.
3aHATHAM
HUTOroO: 100 MaxkcrManabHO BO3MOKHOE

CooTBeTCTBHE CyMMBI 0a/UIOB OIICHKAM IO TOCYyAapCcTBeHHOM Tikane u mkaine ECTS

Cymma 6asmioB OneHka Ornenka
no 100-6anbpHOII MmiKase no mkane ECTS I10 TOCYIAPCTBEHHOM ILIKaJe
90-100 A 3a4TeHo
80-89 B
7579 c 3a4TeHo
70-74 D
60-69 E 3auTeHo
35-59 FX
0-34 F He 3auteno

* — ¢ 00s3aTEIbHBIM MMOBTOPHBIM U3YUCHUCM NUCHHUIINHBI.

4.4 TIlpuMep TeKyILIero onpoca Ha NPAKTHYECKUX 3aHATHSX

Ha npumepe teMbl «Y cTpoiicTBa Ha MOBEPXHOCTHBIX aKyCTUYECKUX BOIHAX!

1. Yro takoe aKyCTOIJIEKTPOHUKA?

2. Kakme cBoiicTBa aKyCTHYECKHX BOJH OOYCJIOBIMBAIOT HX IPHMEHCHHE B

PAOUOTCXHHUKC U BHeKTpOHI/IKe?

3. B uyem cocrout MNPEUMYIICCTBO HCIIOJB30BAHUA ITOBCPXHOCTHBIX BOJIH BMCECTO

00BbeMHBIX?

4. B deM 3aKII09aeTCs ABJICHHUE MPSIMOTO The303(dekra?

5. B uem 3akirouaeTcs sBaeHHE 00paTHOrO mMhe303(hdexra?

OTBeTEI

Ha BOIIPOCHI

BXOOAHOT'O KOHTPOJII YYHUTBIBAIOTCA IIPCIIOAAaBATCICM B

pe3ysbTarax TeKyIero KOHTPoJsk paboThl CTYy/IEHTA.
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4.5 KypcoBoe npoekTHpoOBaHue

Yuebnvim nnanom Kypcogoe npoekmupogarue He npedycmompeHo.

S PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas IUTEpaTypa

1. [ToBepXHOCTHBIE aKyCTUUYECKHE BOJHBI B PAJUOTEXHUKE : KOHCIEKT JIEKIUH TI0
mucturmaae / cocT.: I'. @. Adanacees, JI. 1. buktumupon. — Yaesaosck : Yal'TVY, 2013. —
75 c¢. — Tekcr : oanekrponnbii // WIIK  «Bewmem» : [caiit]. - URL:
http://venec.ulstu.ru/lib/disk/2013/121.pdf

I1. lonoJiHMTEIbHAS JIUTEpPAaTypa
2. OcHoBsl cunoBoii anektponuku / A. U. benoyc, B. A. Cononyxa, C. A. E¢pumenko,
B. A. IMumunenko. — Mocksa : Texnocdepa, 2019. — 424 c. — ISBN 978-5-94836-565-7. —
Teker : anekTpoHHBIN // DnekTpoHHO-0ubmoTeunas cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/99108.html. — Pexxum moctymna: [uist aBTOPH3HP. MOJI30BATENICH.

3. PogpiruH, A. B. VYcrpoiicTBa CHIOBOH DJIGKTpOHUKH : Yy4eOHOoe mocodue /

A. B. Pompirun. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIM TEXHHUYECKUI
yauBepcuter, 2020. — 76 c. — ISBN 978-5-7782-4129-9. — Tekct : »meKTpoHHBIA //
DNeKTPOHHO-ONOIMOTeYHAs cucreMa IPR BOOKS : [caiiT]. - URL:

http://www.iprbookshop.ru/99231.html. — Pexxum moctymna: [uist aBTOPH3HP. MMOJIB30BATENICH.

6 YYHEBHO-METOJNYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

1. MeTtoauueckue yka3aHWUs K BBITIOJIHEHUIO MPAKTHUYECKUX W KOHTPOJBHBIX PaboT,
BHEAYJMTOPHON CaMOCTOSATEIBHOW padoThl Mo auciuiuinHe «CoBpeMeHHas dJIeMEeHTHas 0asza
POC» : (mns crynenroB HanpasieHui moarorosku 10.04.01 MudpopmanmronHas 6€30macHOCTb,
11.04.01 Pammorexnmka) / T'OYBIIO «/JOHHTVY», Kad. paguoTeXHHUKH W 3alIUTHI
uHpopmanuu ; coct.: M.H. @yntukos. — lonenxk : JIOHHTY, 2020. — TekcT : 31eKTpOHHBIH //
OneKkTpoHHbIN Katanmor HaydHo-TexHuueckoil Oubamorekn JIOHENKOTro HaIlMOHAILHOTO
TeXHUYecKoro yHuBepcureta : [caiit]. — URL: http://ed.donntu.org/books/21/m5736.pdf

JJIEKTPOHHO-UH(OPMALIHOHHBbIE PeCypPChI
OBC JOHHTY - http://donntu.org/library
OBC «IPRbooks» — http://www.iprbookshop.ru



http://venec.ulstu.ru/lib/disk/2013/121.pdf
http://www.iprbookshop.ru/99108.html
http://www.iprbookshop.ru/99231.html
http://ed.donntu.org/books/21/m5736.pdf
http://donntu.org/library
http://www.iprbookshop.ru/
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

7.1 JlekuMOHHBIE U NPAKTHYECKUE 3aHATHSA

Yuebnas ayoumopus 7.506 yueOHBIN Kopmyc 7, HJid NPOBEIACHUS JEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUN, TPYIIIOBBIX U UHIMBUIYAIbHBIX KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS.
Mebenb: mocka ayauTopHas, mapTel, cronbl. O6opymosanue: ITK — Intel Celeron 1,7 GHz,
Asus P4S8X-X, 512 Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, mounuTOp
Samtron 78DFS, myneTuMenuitHbIi ipoekTop, 3kpaH. CnenuanmsuposanHoe [10: Libreoffice
5.3.4 (muuensust GNU GPL).

Jlabopamopus «CneyuanvbHvlx UCCie0o8aHull u cneyuaibhvlx nposepok» 1.530
y4eOHBIN KOpITyc 7 AJisi MPOBEACHUS NMPAKTUYECKUX 3aHATHH, TPYNIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTallUW, TEKymero KoHTposs. Creruanu3upoBaHHas MeOenb: J0cKa ayAuTOpHas,
napthl, ctoibl. O0opymnoBanue: [1K: Intel Pentium Dual-core CPU E5300 2,6 GHz, Gigabyte
GA-G41M-Combo, 2048 Mb DDR II, 1 Tb IDE, ATI Radeon HD 5670, Windows XP SP3,
Mouutop LG FLATRON E1951C-BN; antenna 1.20 Cympan, maker 11-Tu sneMeHTHOM
JIMB-anTennbl, MakeT 11-tu saemeHtHOii MB-aHTeHHBI, MakeT 19-Tm »JaeMEHTHOM
JIMB-anTeHHBI, MakeT 3-X 3aeMeHTHON FM-aHTeHHBI, MakeT 5-TH 3JaeMeHTHON TV-aHTEeHHEI,
MakeT GSM-anTennbl (mapabonudeckas R=0,2 M), maker GSM-aHTeHHBI (TIPSIMOYTOJIbHAS
L=1,5m), maker GSM-antennsl (mpsmoyroyibHas L=1,8M), MakeT CHyTHHUKOBOW AHTEHHBI,
YCTAHOBKA JUIsl M3YYEHHUs] BOJIH SIBJICHUW Ha moBepxHOCTH Boiabl DIIB, ycranoBka st
u3ydeHus 3BykoBbIx BosiH PIIB-03. Cnenuanuzuposantoe [10: MATLAB u Simulink 2015a
(Student Version), LabView 8.2 (base license), Libreoffice 5.3.4 (muuensus GNU GPL),
ANSYS 19.1 (Student version), MMANA GAL V. 3.0.0.3 (Basic), CST STUDIO SUITE
(Student Edition), HyperWorks 14.0 (Student Edition).

7.2 CamocTosiTeibHasi paboTa

Tlomewenus onsi camocmosimenvholl pabomsl ¢ BO3SMOKHOCTBIO TTOJKIIFOUCHHS K CETH
«MHTEepHET» U O0ECIeUeHHEM JO0CTyMa B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHM3alMu: YUTAJIbHbIE 3ajibl, yueOHble kopnyca 2, 3 (KommbroTepHas TeXHUKaA C
BO3MOXHOCTBIO TTOJIKITIOUCHHS K ceTH «MIHTepHET» B 00ecredeHUEM JOCTyTa B JICKTPOHHYIO
uHpopmalroHHo-o0pa3oBarenbHyto cpeay (QMOC JJOHHTY) u sanekTpoHHO-0MOIMOTEYHYIO
cuctemy (OBC IPRbooks), a Takke BO3MOXHOCTHIO HWHJIWBHIYAJIBHOTO HEOIPAaHUYCHHOTO
nocryna obydaromuxcs B ObC u OUOC nocpenctBom Wi-Fi ¢ mepcoHaIbHBIX MOOMIBHBIX
ycrpoiicte. OC — MS Windows 7, OpenOffice 2.0.3 — obmiectBennas nunensus MPL 2.0/
Grub loader for ALT Linux — munensus GNU LGPL v3/ Mozilla Firefox — nunensus MPL2.0,
Moodle (Modular Object-Oriented Dynamic Learning Environment) — nuriensus GNU GPL.
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