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1 eaun ocBoeHMs] OMCUMILTAHBI (MOIYJIs)

[enssmu ocBOCHUS JUCHUIUINHBI « KOMIIOHEHTBI 31IEKTPOHHON TEXHUKW SIBJISIFOTCS:

— CIOCOOHOCTh CTPOUTH MpocTeire (HU3NIECKUe U MaTEMaTHIECKUE MOJICIH TTPHOOPOB,
CXEM, YCTPOUCTB U YCTAaHOBOK 3JIEKTPOHUKH U HAaHODJICKTPOHUKH;

— HCIIOJIB30BaTh CTaHJAPTHBIE NIPOTPAMMHBIE CPEICTBA UX KOMIIBIOTEPHOTO MOJEIUPOBA-
HUS;

— (opMHUpOBaHKE y CTY/ACHTOB 3HAHHUN O CBOMCTBAX, XapaKTEPUCTUKAX M 0OJACTAX HpPH-
MEHEHHUS TACCUBHBIX IEMEHTOB (PE3UCTOPOB, KOHIEHCATOPOB, JIEKTPOMEXAHUUECKUX AeTanel
Y Y3JI0B) U IIPOBOJHUKOBBIX U TUAIEKTPUUECKUX MAaTEPUAIOB (aKTUBHBIX U [IACCUBHBIX );

— IpUOOPETEHUE CTYAEHTOM CIIOCOOHOCTEN HCIOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCLHUIUIMH B IPO(ECCUOHATIBLHON NESTENbHOCTH;

— BBINOJIHAT pacyeT U MPOEKTUPOBAHUE HIIEKTPOHHBIX IPUOOPOB, CXEM U YCTPOUCTB pas-
JIMYHOTO (PYHKIIMOHAJIBHOI'O HA3HAYEHUS B COOTBETCTBUM C TEXHUUYECKUM 33JaHUEM;

— YUUTBIBATH COBPEMEHHBIE TCHICHLIUN PA3BUTHUS JICKTPOHUKHU, U3MEPUTEIBHON U BBIUHC-
JUTEIBHON TEXHUKH, MHPOPMALMOHHBIX TEXHOJIOTHI B CBOEH MPOQECCHOHATBHON AesATEIbHO-
CTH;

— HaJla)KWBaTh, MCIBITHIBATH, MPOBEPATh PabOTOCIOCOOHOCTH M3MEPUTENBHOTO, THATHO-
CTMYECKOI0, TEXHOJIOTHYECKOr0 00OpYJOBAaHUS, UCIOIb3YEeMOI0 JUIsl PELICHUsl pa3IUyHbIX Ha-
YYHO-TEXHUYECKHUX, TEXHOJIOTMYECKUX U MPOM3BOACTBEHHBIX 3a7ady B 00JacCTH 3JIEKTPOHUKHU U
HAHODYJIEKTPOHUKH;

— MpuoOpeTeHne HaBBIKOB 3()(HEeKTUBHOM pabOTHl MHIAMBHYaTbHO U B KOMaH/IE, TPOSIBIIC-
HHUE YMEHUH 1 HaBBIKOB, HEOOXOIUMBIX Ul IPOPECCHOHATBHOT0, TMUHOCTHOTO PA3BUTHUS;

— MOJIFOTOBKA CTYJEHTOB K JlajbHEHNIIEMy OCBOCHHMIO HOBBIX MpOo(ecCHOHATbHBIX 3HAHUN
U YMEHMH, CaMOOOYUEHHUI0, HETIPEPHIBHOMY MPO(PECCHOHATBHOMY CAMOCOBEPILIEHCTBOBAHHUIO.

2 MecTo AMCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOW NPOrpaMMbl NOATOTOBKH
O0akajaBpa

Jucuunnrza «KOMIOHEHTHI 3JIeKTPOHHOM TEXHUKW» BXOJIUT B BAPUATUBHYIO 4YacTh 00Opa-
30BaTEIbHON MpOrpamMmbl OakaaBpuara o HamnpasieHUto noArotoBku 11.03.04 «OnexTpoHuka
U HAaHORJIEKTPOHHKAY, BJISIETCS JUCLUIUIMHON 10 BBIOOPY U MpEnojaeTcsl B TeUeHUe 7-ro ceme-
ctpa. [y u3yyeHus: AMCUUILIINHBI HEOOX0IMMBbI 3HaHUS (YMEHUSs, BIa/IeHus), CQOPMUPOBAHHBIE
B pe3yJIbTaTe U3ydeHus: PU3UKU, XUMHUU, MATEMaTUKH, (PU3NKN KOHJICHCUPOBAHHOI'O COCTOSIHUSI.

CTylleHT, MPUCTYNHUBIIMNA K U3YYEHUIO JUCHUIUIMHBI «KOMIOHEHTHI 3JIEKTPOHHON TEXHHU-
KW, TOJIKEH:

- 3HaTh U YMETh HCHOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JMCLHUILUIMH B
npo¢eCCHOHATIBHON AEATENbHOCTH, TPUMEHATh METO/IbI MaTeMaTUYECKOr0 aHAJIN3a U MOJEIH-
POBaHMUSI, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHNUS;

- IPEJCTABIISITh aIEKBaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HAay4HYIO KapTHHY MUpPa Ha
OCHOBE 3HaHHUs OCHOBHBIX MOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MaTEMaTUKU;

- YMETb BBISBJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpPOOJEM, BO3HUKAIOUIMX B XOE
npoeccCuoHaNbHOM JesITeNbHOCTH, MPUBIEKATh JIS UX PEIICHUsS COOTBETCTBYIOIIUN (U3HKO-
MaTeMaTHYECKUH armapar;

- BJaJIeTh OCHOBHBIMH IpHEMaMH OOpaOOTKM U MpPEACTaBICHHS IKCIEPUMEHTATbHBIX
JTAHHBIX.

3HaHus, MOJyYCHHbIE CTYJCHTOM NP U3y4eHUH Kypca «KOMIOHEHTHI 2JIEKTPOHHOM TeX-
HUKI» OYIyT HEOOXOIUMBI JJIsi OCBOCHUS CIEAYIOIUX JUCUUIUIAH: «OCHOBBI TEXHOJIOTUHU JICK-
TPOHHOW KOMIIOHEHTHOM 0a3bl», «JlaTunku nepBuuHoi nHpopmanuny, «TexHoIorndeckue nat-
YHUKH», IPH 3aLUTE BBITYCKHON KBAMU()UKALMOHHON pabOoTHI.



3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHHUS
AMCUUIIMHBI (MOAYJIs) U IVIAHUPYeEMbIe Pe3yJbTaThbl 00y4eHUs

B xonme m3ydyenus: mucturuiiHbl «KOMITOHEHTBI 3JIEKTPOHHON TEXHUKHM» OOydJaromuiics
JIOJDKEH 00J1a71aTh CIeIYIOMUMHA KOMIICTCHITUSIMU:

CTpyKTYpHBIH 3JIEMEHT

[TnanupyeMble pe3ysIbTaThl 00y4eHus
KOMIIETCHIIUH Py pesy. y4

[1K-1- crtocoOHOCTH CTPOUTH MpocTeiire (PU3NIECKUEe 1 MaTeMaTHIECKHUE MOEIH IPHUOOPOB,
CX€M, YCTPOUCTB M YCTaHOBOK JIEKTPOHUKU M HAHONIEKTPOHUKHU PA3IMUHOr0 (PyHKIIMOHAIBHO-
r0o Ha3HA4YE€HUS, a TAKXKE UCI0JI30BaTh CTaHAAPTHBIE IIPOIPAMMHBIE CPEACTBA UX KOMIIBIOTED-
HOI'0 MOJCIINPOBAHHS.

3HaTh — EcTecTBeHHOHAYUYHYIO CYITHOCTH MPOOJIEM, BOZHUKAIOLINX B
X07e NpoheCCHOHATILHON J1eTeIbHOCTH;

— Ilpocreiimue Gpusnueckne 1 MaTeMaTHIECKUE MOAETH KOMITO-
HEHTOB 3JICKTPOHUKH U HAHOZJIEKTPOHUKH PA3IUYHOr0 (PyHKIHO-
HaJIbHOTO HAa3HAYECHHS,;

— CranziapTHble IPOrpaMMHBIE CPEACTBA UX KOMIIBIOTEPHOI'O MO-
JENAPOBAHMSL.

YMeTs: — IIpuBnekaTh AJIsl peHICHUs TPOOJIEM BOSHHKAIOIIUX B XOJI€ CBO-
el mpoecCHOHAIBHOW JEeSITeIbHOCTH COOTBETCTBYIOIINN (hr3u-
KO-MaTEeMaTU4YCeCKHUI ariapar;

— OcymiecTBisITh COOp M aHAINW3 UCXOAHBIX JAHHBIX JJIA pacdera
U TPOCKTUPOBAHUS JJICKTPOHHBIX MPHOOPOB, CXEM M YCTPOWCTB
pazIUYHOTO QYHKIIMOHATHHOTO HA3HAYEHUS,

— HanaxuBaTh, HCHIBITBIBATh, IPOBEPSITH PAOOTOCTIOCOOHOCTD U3-
MEpPUTENFHOTO, TUarHOCTHYECKOT0, TEXHOJIOTUIECKOTO 000pyI0-
BaHUsI, CIIOJIb3yEeMOT0 JJIsl PELICHUs Pa3IMUHbIX HAyYHO-
TEXHUYCCKUX, TCXHOJIOTMYCCKHX U IMPOU3BOACTBCHHLIX 3a/1a4 B
00J1aCTH 3J€KTPOHUKU U HAHOIJIEKTPOHUKH.

Bnaners: — OnbITOM NMPAKTUYECKOTO MPUMEHEHUS 3aKOHOB (DU3UKHU, XUMUU
Y DKOJIOTUU;

— CoBpeMEHHBIMH TEHJICHIIUSIMU Pa3BUTHSI SJIEKTPOHUKU;

— Habikamu paboT ¢ M3MEPUTEIbHOM U BEIUMCIUTENILHON TeX-
HUKOI;

— MHdopmarmonHo# TeXHOJIOTHeN B CBOel npodeccuoHaIbHOM
JIEATEIbHOCTH.

4. CTpyKTYypa M coep:KaHue TUCHUILINHBI (MOYJIs1)

OO0mias TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3aueTHbIX enuuull 108 aka. 4acoB, B TOM
515 (03) (S
— KOHTaKTHas pabora — 8,7 akaj. Jaca:
— ayauTopHas — 8 akaj. 4acos;
— BHeaynutopHas — 0,7 akaj. yaca;
— caMocTosTenbHas padora — 95,4 akaj. 4acos.
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Beenenne. OOuie cBefeHNUsT 0 KOMIOHEHTAX 3JEKTPOHHOM TEXHUKU. Bubl 37€MEHTOB
3JIEKTPOHHBIX YCTPOUCTB.

Pa3nes 1. Pe3ancTuBHBIC 3J1eMEHTHI 3JIEKTPOHHBIX YCTPOICTB

ConpotuBieHue Kak pu3ndeckas BeJIMYUHA.

DyHKIHH, KOTOPBIE BBIIOIHAIOT PE3UCTOPHI B PAIUOIIPUEMHON, U3MEPUTEIIBHOU U APYTOU
anmaparype.

Knaccugukarus pe3uctopoB (110 Ha3HAYCHHIO, 110 XapAKTEPy U3MEHEHHS COPOTHUBIICHHS,
IO MCIIOJIb3YEMbIM MaTepuajlaM U TeXHOJIOTMU W3TOTOBJICHUS, B 3aBUCUMOCTH OT CIloco0a MOH-
Taka, B 3aBUCIMOCTH OT CII0C00a OT BHEUIHUX BO3/ICHCTBUH, B 3aBUCUMOCTH OT BHJa BOJIbTAM-
HNEPHON XapaKTEPUCTUKH).

OcCHOBHBIE 3JIEKTPUUECKHE NAapaMETPbl IOCTOSHHBIX, IEPEMEHHBIX U HEJIUHEHHBIX pPE3U-
CTOPOB.

Cucrema yCIIOBHBIX M TpapuuecKux 00O3HAYCHUN OTEUECTBEHHBIX U 3apyOEKHBIX pe3u-
CTODOB.

CxeMbl 3aMelIeHHs MOCTOSIHHBIX U MEPEMEHHBIX pe3ucTopoB. OCHOBHBIE U MApa3UTHBIE
apamMeTpshl.

Pa3nes 2. EMKoOCTHBIE 3J1eMEHThI 3JIEKTPOHHBIX YCTPOICTB

SIBneHus, onpeAessatoIe eMKOCTHbIE CBOICTBA KOH/IEHCATOPOB.

@YHKIMH, KOTOPBIE BBHIIOJIHAIOT KOHACHCATOPHI B paAMOIEKTPOHHON anmnapaType.

Knaccugukarus koHeHcaTOPOB (110 XapakTepy U3MEHEHHsI EMKOCTH, 110 CIIOCO0Y 3aIlUThI
OT BHEIIHHMX BO3JCHCTBYIOIUX (aKTOPOB, B 3aBUCHMOCTH OT CIIOCOOAa MOHTaXka, M0 Ha3Hade-
HUIO, [10 BUJY AUIJIEKTPHUKA).

OCHOBHBIE JIEKTPUYECKHE [TapaMETPbl KOHIEHCATOPOB.

Cucrema ycinoBHBIX M rpaduyeckuX 00O3HAYEHUH OTEYECTBEHHBIX M 3apyOeKHBIX KOH-
JIEHCATOPOB.

CxeMbl 3aMmeleHus KOHIeHCaTOpoB. OCHOBHBIE U NIAPAa3UTHBIE IAPAMETPHI.

Pa3znen 3. UHAYKTHBHBIE 3J1eMEHThI 3JIeKTPOHHBIX YCTPOMCTB (Ipocced M TPaHC-
(¢opmaTtopsl)

OO6mue cBeaeHust 0 TpaHchopMaTopax M IPOCCENAX BHICOKOM M HU3KOW YacTOTHI (KOHCT-
PYKLUs, TIOJIHOE CONPOTUBJICHUE, COMPOTUBIICHNE MOCTOSHHOMY TOKY M COOCTBEHHAast EeMKOCTb,
TOOPOTHOCTD, KIIJ).

Cornacyromue TpaHCGOPMATOPHl U UX OCHOBHBIE XapaKTEPUCTHKHU: MHIYKTUBHOCTb IEp-
BUYHOW OOMOTKH, UHAYKTUBHOCTh PAacCEsHUS, aKTUBHOE COIIPOTUBJIEHHE OOMOTOK, COOCTBEHHAs
€MKOCTh, KO3 PULIMEHT TpaHchopMaIuK, MOCTOSHHAsE BpeMEHH TpaHc(popmaTopa, KpUTHIecKas
MomrHOCTh, KITJ[ 1 ypoBeHbh HENTMHEMHBIX UCKAXKEHUW, BHOCUMBIX TpaHC(HOPMATOPOM.

Jlpoccenu criaakuBaroMX (GUIBTPOB MUTAHUS (MHIYKTUBHOCTh, HOMUHAIBHBIA TOK MOJI-
MarHM4YMBaHus, COMPOTUBJICHHE TOCTOSHHOMY TOKY, AOMYCTUMOE MIEPEMEHHOE HaIlPsHKEHHUE).

Pa3nen 4. KBapuesblie pe30HATOPbI

Tuns! (B 3aBUCHMOCTH OT TeMIlepaTyphl ero oopazoBaHus, o BULY U popme konedaHuit
IIbE302JIEMEHTOB, YHCITY AJIEKTPOJIOB HAPYKHBIX BBIBOJOB), OCHOBHBIE XapAKTEPUCTUKU, MAPKH-
POBKa KBapIEBBIX PE30HATOPOB.

OKBUBaJIEHTHBIE NTapaMETPbl KBAPLIEBOIO PE30HATOpa MPH PACUETE BHEIIHMX JJIEKTpHUUE-
CKUX 1eneil. Pe3oHaHCHbIE YacTOTHI HKBUBAJIEHTHOW CXEMbI MbE303JIEKTPUUECKOT0 KBAapIIEBOTO
pe3oHaropa.

Paspnen S. CoeauHuTe M 1 KOMMYTAIlMOHHBbIE YCTPOMCTBA

KomMmyTannoHHble yCTpoiCTBa pyyHOro yrpaBieHus (KiaccupuKkanus U yciIoBHbIe 000-
3HA4YeHUs, TyMOJIEpbl, KHOTIOYHbIE BBIKJIIOUATENIN U MEPEKIIIOYaTeNt, TajJeTHble U JBHKKOBBIE
NEepEeKII0YaTeNId, KOMMYTALMOHHBIE YCTPOMCTBA I BHYTPUOJOYHOIO MOHTa)Ka, OECKOHTAKT-
Hbl€ KOMMYTAllMOHHbIE YCTPOICTBA PyYHOI'O yIpaBiIeHUs, OCOOEHHOCTH BbIOOpa KOMMYTAllMOH-
HBIX YCTPOWCTB PyYHOT'O yIIpaBiIeHHs, 0071aCTH IPUMEHEHUS).

Pa3nembl (Ha3HaUeHME, BHIOOp MaTepHaAIOB, OCOOCHHOCTH BBIOOpA, 00JIACTH IPUMEHEHUS ).



[Tpenoxpanutenu (Ha3HAUYCHUE, PACUETHBIC COOTHOIICHUS /ISl ONPEACTCHHS X MapaMeT-
pOB).

DNeKTpOMAarHuTHEBIE pelie (Ha3HAYCHHE, YCIOBHBIC 0003HAYCHUS, IPUHIIHIT JICUCTBUS peie
MIOCTOSIHHOTO TOKa, pelie IEPEMEHHOTO TOKa U MOJSPU30BAHHOTO pejie, OCHOBHBIC TapaMeTpHhl,
TEXHHYECKHE TPEOOBaHMsI, 0COOEHHOCTH BBIOOpA, 001aCTH IPUMEHEHUS).

['epkoHBI (YCTPOHCTBO, MPHHIIUII JCHCTBUS, KiIacCu(UKAIUs, YCIOBHbIE 0003HAUEHHSI, OC-
HOBHBIC TTapaMeTpPbI, 0COOEHHOCTH BBIOOPA, 00JIaCTH IPUMEHEHHUS ).

5. O0pa3oBaTe/ibHbIe U HHPOPMALMOHHbIE TEXHOJOTHH:

IIpoBeaenne JIEeKNMOHHBIX 3aHATHI IO AMCLUIUIMHE PEKOMEHIYETCS COIIPOBOXKIATH C
UCIIOJIb30BAHUEM MYJIBTUMEAUNHHBIX NpPE3eHTAalM, BKIOYAOLUMX B ce0s Claiiibl pa3InuHbIX
cxeM, ¢ororpaduil U3NENUN, WUTFOCTPAIIMN TEXHOJOTUYECKUX MPOIECCOB MPOU3BOJCTB MaTe-
pPHAJIOB U 3JIEMEHTOB IEKTPOHHOW TeXHUKH. [Ipe3eHTanuu cnocoOCTBYIOT CTPYKTYpUPOBAHUIO
JICKIHiA, Y)KOHOMHH JICKIIMOHHOTO BPEMEHH, 3aTPavyMBAEMOTO HA MOCTPOCHHUE CXeM U rpadukoB
Ha Jlocke. BbICBOOOXK/IeHHOE TakuM 00pa3oM BpeMsl L1€JIecO00pa3HO MCIOIb30BaTh Ul JUAJIO-
roBOro OOUIEHMSI C TPYIIaMU CTYJEHTOB, BKJIIOYAaTh B JEKIMOHHbBIE YaCchl JJIEMEHTHI IIPAKTHYE-
CKUX 3aHATHM, MPOBOAUTH HEOOJBIINME ONPOCHI C IIEJbI0 MOAJEPKaHUA PabOTOCIOCOOHOCTH
CTYJEHTOB B TE€YEHHH BCETO Kypca.

Ha yiekuMoHHBIE 3aHATHS NPUIVIALLAIOTCS MPEICTABUTENN KOMIIAHUN, OCYILECTBIISIOLINX
CepBHUCHOE OOCTy)XUBaHUE NIEKTpOoHHOro oOopynoBanms Ha OAO «MMK». B xome maHHBIX
BCTPEY 3a0CTPAETCS BHUMAHKUE CTYICHTOB Ha BHICOKOW OTBETCTBEHHOCTU MHKEHEPOB - DIIEKTPO-
HUKOB B TEXHOJOTMYECKOM IPOLECCE METAJLUTYPruuecKOro MpeanpUsTHs, Ha BaXXKHOCTU Ipa-
BIJIBHOTO BBIOOpA M3JENUN AJIEKTPOHHON TEXHUKU M MAaTEpUaIOB, IPUMEHSIEMbIX B CHELMATIU-
3UPOBAaHHOM 000PYZ0OBaHNN METAJTYPTUYECKUX arperaTos.

IIpn npoBeaeHun J1a00PATOPHOIO NMPAKTHKYMa HEOOXOJUMO CO3/1aTh YCJOBUS JUIs
CaMOCTOSITENIbHON padOThI KaXKJI0T0 CTYyJI€HTa, I0Ka3aTh CTY/I€HTaM BaKHOCTb OOpPMIIEHHUS MO-
Jy4EeHHBIX pe3ynabTaToB padboT B cootBeTcTBUU ¢ 'OCT u CTII nmpeanpusTus.

[ToaTomy nmpoBeneHne 1ab0paTOpHBIX pabOT pa3eiseTcs Ha CIEeAYIOIINE ITalbl:

1. VYcBoenue cTyaeHTOM ILienell M 3aad JJabopaTopHON pabOThI, X0/1a BBHIIIOJHEHUS pa-
00ThI, TPUOOPOB U PIIEMEHTOB M3y4aeMbIX B IAaHHOU JIabopaTopHoi padote. J[aHHBIN
3Tar paboThl KAKIBIN CTYIEHT BBIOJIHIET CAMOCTOSITENbHO. Pe3ynbpTaToM camocTos-
TeIbHOU pabOTHI sBisieTCA IIa0JOH OTYeTa BBINOJIHEHUS pabOThl, BBHIIOJHEHHBIA B
DIIEKTPOHHOM BUJIE.

2. Tlepen BeImoOIHEHHEM Pa0OOTHI MPETIOAABATEIND MTPOBEPSET COOTBETCTBHE O(HOPMIICHUS
mabsiona otueta naboparopHoit padotsl Ha cootBeTcTBUE CTII M I'OCT. berno npo-
BEpSIeT Y CTYJCHTOB INIyOMHY YCBOEHUS 1iesiel U 3aj1a4 1abopaTopHOM paboThl U X012
BbINOJIHEHHs paboT. Ilo pe3ynbraTam ompoca CTYAEHT MOXET ObITh HE JIOMYILEH JI0
BBITIOJTHEHHS JTAOOPATOPHOM PaOOTHI.

3. Brmonnenue cryneHtamu nabopaTopHoit pa®otsl. Ilpu BeIMOIHEHNH Ta00paTOPHBIX
paboT PEeKOMEHIYIOTCSI MMUTAIMM HEIITAaTHBIX CUTyalluid (HaMEpeHHBIH BBIXOJ U3
CTpOSl OTHEJIBHBIX AJIEMEHTOB CXEMbI, HallpUMEp IO IPEBBILICHUIO BBIAECIAEMON
MOIIHOCTH, U3MEPEHHUE EMKOCTEeH M MHIAYKTUBHOCTEH HOMHHAJIBI KOTOPBIX 3aBEAOMO
HE BXOJIAT B IMANa30Hbl u3MepeHuil nprudopos). [IpeosoneHne HeITaTHRIX CUTYalUH
(GOpMUPYIOT y CTYAEHTOB CaMOCTOSITENIbHOCTb, CTUMYJUPYIOT Oojiee riaybokoe yc-
BOCHME MaTepHaa.

Odopmienne oT4yera o0 BHIIOJHEHUH J1JaOOPaTOPHOM pabOTHI.

5. 3ammra pe3yabTaTOB BBINOJHEHHS JIAOOpaTOpHOM paboThl. 3ammra JabopaTOpHOM
paboThI NPOBOJUTCA MHIMBHUYAJIbHO C KaKIbIM CTYJCHTOM B BHJE Auaiora. B xoxe
Oecenpl 00CYKAAIOTCS PE3yIbTAThl SKCIIEPUMEHTOB, MTPETI0IaBaTeNIeM 33aJal0TCs KOH-
TPOJIbHBIE BOIPOCHI C LIEJNbIO BBIICHEHUS TITyOMHBI 3HAHWM CTYIEHTA IO JAHHOMY

B



pasacity, npu 5ToM HpO6€JIbI B 3HAHUAX CTYACHTA BOCHOJJHAOTCA JONOJIHUTCIbHBIMA
IMOSICHCHUAMU, KOMMEHTAPpHUAMU IIPEIOJaBaTCIIA.

6. YueOHO-MeTOoAuYeCKOoe o0ecneyeHrne caMOCTOSITeIbHOI PadoThI CTYIeHTOB

OcHoOBHast yacTh 3aJJaHUI BBIMTOJIHSAETCS Ha TAOOPATOPHBIX 3aHATHSIX.

CamocTrosiTesibHasi padoTa NpeaycMaTpuBacT:

- HNOAr0TOBKY K HﬁGOpﬁTOpHBIM 3aHATUAM, HU3YYCHHC HCO6XOI[I/IMBIX pa3aciioB B
KOHCIIEKTaX, Y4eOHBIX MOCOOMSIX U METOJUYECKHX VyKa3aHusAX; paboTa €O CIPaBOYHOI
JIUTEPATypPOi

- HCIIpaBJICHUE OIINOOK, 3aMeuaHuii, ohopMIIEHIE OTYETOB MO J1a00paTOPHBIM paboTam.

BueaynutopHasi camocrosiTenbHas padoTa  CTYIACHTOB IPEAINONIAraeT  IMOATOTOBKY K
3alUTe J1abopaTopHbIX paboT, MOArOTOBKY K 3a4€THBIM paboTaM, BBIITOJIHEHHUE MPAKTHUECKUX
3a/laHnii, W3Y4YeHHE HEOOXOJMMBIX pa3/IeJIoOB B KOHCIEKTaX, Yy4YeOHBIX TOCOOMAX U
METOJMYECKUX YKa3aHUAX; paboTa co CIIPaBOYHOM JTUTEPATyPOH.

CamocrosaTenbHas paboTa CTYIEHTOB BKIIIOYAET TEKYIIYI0 CaMOCTOSTENbHYIO padoTy U
TBOPUYECKYIO POOJIEMHO-OPUEHTUPOBAHHYIO CAMOCTOSITENIbHYIO padoTy.

Texymas camocrosiTenbHas paboTa HalpaBiIeHa Ha YIiIyOJIeHWE U 3aKpeIUIeHWe 3HaHUMN
CTYJEHTA, Pa3BUTHE MPAKTUUECKUX YMEHUIN U BKIIIOYALT:

— paborta ¢ JIEKIIMOHHBIM MaTepUaioM;

— BBINOJIHEHUE JOMAIIHHUX 33JJaHHH, TOMAITHIUX KOHTPOJIBbHBIX paboT;

— OllEperKarolasi CaMOCTOSITeNbHAs paboTa;

— U3y4€HUE TeM, BBIHECEHHBIX Ha CAMOCTOSITENILHYIO TPOPAOOTKY;

— MOATOTOBKA K JIAOOPATOPHBIM 3aHITHSIM;

— MOJTrOTOBKA K 3a4eTy.

TBopueckas camocTosiTeNbHas paboTa BKIIIOYAET:

— aHaJIN3 UHIUBUYAJIbHOTO IOMAIIIHETO 33/1aHNs;

— TIOWCK, aHAJIU3 U TIpe3eHTalrs HHPOpMaIIUHU.

O1eHKa pe3ynbTaTOB CAaMOCTOATENBHOM pabOThI OpraHnu3yeTcs CIEeAYIOUIMM 00pa3oM:

— CAaMOKOHTPOJIb;

— KOHTPOJIb CO CTOPOHBI ITPETNO/1aBaTENs.

7. O1ileHOYHbIE CpeacTea AJisi MpoOBECACHUSA l'lpOMC)KyTO‘-II—[Oﬁ aTrrecranuun

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUsI H OLICHOYHBIE CPEACTBA [JIsl IPOBEACHUS IPOMe-
JKYTOYHOM aTTEeCTAllUM:

CTpyKTYp-
TPYKTYP [Inanupyemsle pe-
HEIN DJIEMEHT O1ieHOYHBIE CPENCTBA
3y/lbTaThl 00yYEHUS
KOMIIETEHIIUHU

Kona u conep:xxanmne komnerenuunu: [1K-1- cnoco6HOCTh CTpOUTH NpocTeiiiive pusndeckue u
MaTeMaTHYeCKUe MO/IETIH MPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKHU M HAHOAJIEK-
TPOHUKH Pa3IMYHOTO (PYHKIIMOHATBHOIO HA3HAYEHHUS], a TAKXKe UCII0JIb30BaTh CTaHAAPTHHIE
IIPOrPaMMHBIE CPEJICTBA UX KOMIIBIOTEPHOTO MOAEINPOBAHUS.

3HaThb — EcTecTBeHHOHaYU-
HYIO CYIIHOCTB 1po- | [IepeueHb TeOpeTHYECKUX BOIPOCOB K 3a4ETy:

6item, Bosumkarommx | 1. Kiaccupukanus moaynpoBoAHMKOBBIX MaTEPUATIOB.

B X071€ TIpodheccro- 2. OCHOBHBIE 3JIEKTPHUUECKHUE MapaMeTpbl MOCTOSHHBIX,
HaJILHOU JIeATEIbHO- NEPCMCHHBIX U HCJIMHCUHBIX PE3UCTOPOB.

CTH, 3. Cucrema yCIOBHBIX U rpaduyecKux 0003HAYCHUI
— Ipocreiimue pusn- OTEUYECTBEHHBIX U 3apyOeKHBIX PE3UCTOPOB.

yeckue u MateMat- | 4. CXeMbl 3aMeleHus] TIOCTOSTHHBIX M TEPEMEHHBIX pe-




Crpykryp-
HBII 3JIEMEHT
KOMIIETEHIINU

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeCTBa

YEeCKHE MOJICITH KOM-
MIOHEHTOB AJIEKTPO-
HUKHU ¥ HAHOAJIEKTPO-
HUKH Pa3IMIHOTO
(YHKIIMOHAIILHOTO
HA3HAYCHUS,;

— CraHgapTHbIE TPO-
rpaMMHBIE  CpEJICTBa
UX  KOMITBIOTEPHOTO
MO/JICIIMPOBAHMUSL.

3ucTopoB. OCHOBHBIE M NTAPAa3UTHBIE APAMETPBHI.

5. OyHKIMHM, KOTOpBIC BBHIMOJHIIOT KOHJCHCATOPHI B
pazno3JIeKTPOHHOM anmnaparype.

6. Knaccudukanus KOHIEHCATOPOB (IO XapakTepy H3-
MEHEHHUSI €eMKOCTH, 10 CIIOCO0Y 3alUThl OT BHEIIHUX
BO3CHUCTBYIOIUX (PAKTOPOB, B 3aBUCUMOCTH OT CIIO-
coba MOHTaXa, 110 Ha3HAUEHHIO, 110 BUAY JAUIIEKTPU-
Ka).

7. OCHOBHBIE AJIEKTPUUYECKHE MapaMeTpbl KOHJEHCATO-
pOB.

8. DKBMBaJIEHTHBIE MTapaMeTphl KBapLIEBOTO Pe30HATOpa
MIPH pacyeTe BHEITHUX AIEKTPUUYECKHX IIeTICH.

9. Pe3oHaHCHBIE YacTOThl HKBUBAJIEHTHON CXEMbI Ibe-

303JIEKTPUYECKOTO KBApIIEBOTO PE30HATOPA.

Knaccugukanus BemecTs 1o MarHUTHbIM CBOM-
CTBaM.

N3nennsa u3 MeTammm4ecKux NpoBoaHUKOB. Ha-
MOTOYHBIE, MOHTA)KHbIE M CUJIOBBIE IPOBOJIA U Kabe-
JH.

12.  CnuaBbl BHICOKOTO CONPOTUBIICHUS, UX ITapaMeT-
PBI ¥ XapaKTEPUCTUKH.

13. Buabl MarHUTHBIX MaTEepPHANIOB M 00JIACThH UX
MIPUMEHECHHUS.

14.  Knaccudukaiys pe3ucTopoB, TUIIBI U TapaMeT-

pBIL. Psii HOMUHAIIOB | €ro CBsI3b C JOCTYIIOM Ha OC-

HOBHOM MapameTp.

Cxema 3aMeIeHus pe3uCcTopa B JIEKTPOHHBIX
YCTPONCTBAX.

MarHuToOMSTKHE U MarHUTOTBEPbIE MaTEPUAIIbI.

[TepemeHHbIE PE3UCTOPBI, UX KOHCTPYKTUBHBIE
0COOEHHOCTH, CXEMBI BKIIFOUEHUS.

TaHreHc AUAAEKTPUUECKUX MTOTEPh. 3aBUCH-
MOCTB TIOTEPH B IUIJICKTPHUKE
19.  Ilpunowu u }rocel, X Ha3HAYEHUE U KIIacCU(H-
Kalus, 0COOCHHOCTH UX PUMEHECHHSI.

KOMMOHEHTHI 371€KTPOHHBIX LIeTeii ¢ MarHUTHBI-
MU MaTepraiaMu.

21.  ®wusuyeckue OCHOBBI MOJIAPU3ALNHN AUIIIEKTPH-
KOB.

22.  CunoBble MpoOBOJA U KaOeu.

23.  [lapameTpsl mONSApU3aANUHN U UX 3aBUCUMOCTH OT

TEMIIepaTyphl U YaCTOTHI.

DIEKTPONPOBOAHOCTD AUAICKTPUKOB, IOTEPH
TURIIEKTPUKOB M UX TIPOOOI.

10.

11.

15.

16.
17.

18.

20.

24,

VYMmeTh:

— IlpuBnexkarp mid
pemieHust  mpodseM
BO3HUKAIOIIUX B XOJIC
cBoeil  mpodeccuo-

25. Knaccudukanmst KoHIEHCAaTOPOB, OCHOBHBIE TMa-
paMeTphl U XapaKTePUCTHKH, KOHCTPYKTUBHBIE OCO-
OCHHOCTH U 00JIaCTh MPUMEHEHUS.

Cxema 3amelneHus: KOHACHcaTopa.

26.




Crpykryp-
HBII 3JIEMEHT

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeCTBa

KOMITCTCHITHH
HAJIBHOW JesTenbHo- | 27.  TlomsipHblie KoHIeHCaTOphl. CIIOCOOBI MOBBIIIIE-
CTH  COOTBETCTBYIO- HUS YACTHHON €MKOCTH.
1107071 ¢busuko- [28.  Uro Takoe MONynpOBOAHMK i-THIIA?
MaTeMaTHueckuil am-|29.  Marepuaisl 11 eYaTHBIX IUIaT, TpeOOBaHMS,
napar; MPEIbSIBIIEMBIX K HUM. OJHOCIIOIHBIE 1 MHOT'O-
— Ocy1iecTBiATh CJIOMHBIE MeYaTHBIC TUIATHI.
coop m anamu3 wuc-|30.  AKTHBHBIC TUDJICKTPUKH.
xomubix naHHbIX Uit |31, Cornacyrommue TpaHC(OPMATOPHI U UX OCHOBHBIE
pacuera W TPOCKTH- XapaKTEPUCTHKH: WHAYKTUBHOCTh TICPBUYHON 00-
pOBaHUSI  AJIEKTPOH- MOTKH, HHIYKTUBHOCTb PACCEsHUs, aKTUBHOE COIPO-
HBIX MPHOOPOB, CXEM THUBJICHHE OOMOTOK, COOCTBEHHAs €eMKOCTh, KOd(du-
U YCTPOWCTB pa3iny- OUEHT  TpaHchopMalMy, TMOCTOSIHHAs  BPEMEHHU
HOro ()yHKIIMOHAJIb- TpaHchopmaropa, KpuTuueckas MoinHocTh, KIIJ[ u
HOT'O HAa3HAYCHUS; YPOBEHb  HEIHMHEHHBIX HCKAXECHHUH, BHOCHUMBIX
— Hanaxxusatb, ucrmsl- TpaHchOPMaATOPOM.
TBHIBATh, IIPOBEPSTH 32.  Jlpoccenu CriaKuBarOIMUX (GUIBTPOB MUTAHUS
paborocioco6HocTh | 33.  DHU3MYECKHE MPOLECCH B MOIYIPOBOAHUKAX,
WU3MEPHUTEBHOTO, JH- CBOWCTBA U XapaKTEPUCTUKH MOIYITPOBOTHUKOBBIX
arHOCTUYECKOTO, TEX- MaTepHAaJIOB.
HoJioruueckoro 000- |34.  TemmeparypHas 3aBUCUMOCTb yJIEIIEHOTO COTIPO-
PYAOBaHUS, UCIOJb- THUBJICHUS TIOJYTIPOBOIHHUKOB.
3yeMoro Jyisi perie- 35. CkuH3(eKT B IPOBOJIHUKAX.
HUS Pa3INYHBIX Ha-
YYHO-TE€XHUYECKUX,
TEXHOJIOTUYECKUX U
MIPOU3BO/ICTBEHHBIX
3aj1a4 B 00J1acTH
3JIEKTPOHUKHU M HAHO-
AIIEKTPOHUKH.

Bnaners: — OnbITOM MpakTHye-

CKOT'O TPUMEHEHUS
3aKOHOB (PM3HKH, XU-
MUH U HKOJIOTHH;

— CoBpeMEHHBIMU
TEH/ICHIMSIMU Pa3BU-
THS DIICKTPOHHKH;

— HaBbixamu pabor ¢
W3MEPUTEIIbHON U
BBIUUCIIUTENILHON
TEXHUKOM;

— NudopmanonHoi
TEXHOJIOTHEN B CBOEH
npodeccnoHanbHOMI
JIeSITENIbHOCTH.

1.

Hna

[IpumepHBbIe paKTUYECKUE 3aJaHUS:

YCIOBHIT: Uy =158, Uy, =5.1B, AU =0.05B8, [, =14,
T =10mrc, y=0.5 pubpars crabunntpon u paccuntats 3Havenna R u C.
R I
g— 1 * &
Usx = VD l c
Zg Uskix
& T e

IHmax|




Crpykryp-
HBII 3JIEMEHT
KOMIIETEHIINU

[Inanupyemsie pe-
3yJIbTaThl 00y4YEeHUs

OneHouHble CpeCTBa

Tun Ilpesenbibie 3HAYEHHS JuaueHHs NApAMETPOB Y -
npuiopa pamerpos npn T=25"C npn 7=25C (Tu)
Ucmnan. npu Pyane, Uem, Fem. | Bom, Lo, .
| mun | max 1 * | mun | max C
B mA mBt B B Om | %/'C | mA | md
J219C 0,57 1.0 - - - - - - 50 120
H220C 0,59 o | - -1 - =1 - - 50 120
J223C 0,59 o | - -1 - -1 -1 - 50 120
JIS08 8,0 50 | 280 70 | 85 |60 70 | 30 33 125
809 9,0 5.0 280 80 | 95 10 8,0 30 | 29 125
JS810 10,0 5.0 280 90 | 105 | 12 9,0 30 | 26 125
J811 11,0 5.0 280 10,0 | 12 15 9.5 30 | 23 125
JI813 13,0 5,0 280 1,5 14 18 9.5 30 | 20 125
JIS14A 8,0 5,0 340 70 185 |60 70 3,0 | 40 125
JIS14A1 8,0 5,0 340 70 |85 |60 70 3,0 | 40 125
J18146 9,0 5.0 340 8.0 | 95 10 8,0 3,0 36 125
JI814B1 10,0 5.0 340 90 | 105 12 9.0 3,0 32 125
J814r 11,0 5.0 340 10,0 | 12 15 9.5 3,0 29 125
J814] 13,0 5.0 340 1.5 14 18 9.5 30 | 24 125
J81411 13,0 50 | 340 1.6 | 14 18 | 95 | 30 | 24 125
2C102A 5,1 200 | 300 | 484 | 536 | 17 | =10 | 30 58 125

2.
OnpefieNuTh  MOIIHOCTE, BBIISIAEMYIO Ha PE3HCTOpE, MNpH Ty = O‘ST‘ T=1mc,
R=1k0Om_C=10ud Upx war = lOUB‘

c
/|
—i| %]
ciax R Ve
& ]
Usx
Uexmax|
’7 t
tu T 4

3.

Oﬂpe,"lEﬂHTh MOIIHOCTER, BBIISTAEMYH) Ha PEIHCTOPE, NpH

R=1xOm L=0.1ulu Uy =28

t,= (]‘3?"‘ T=1me_

51
Uex L R Usbix
& @
Uk
Urmax
’7 t
tu T

0) [lopsigok nmpoBeAeHUsI MPOMEKYTOUYHOM aTTECTALMHU, MOKA3ATEIM U KPUTEPHUHU OlLEHUBA-

HUA:

[TpomMexxyTouHast arrecTanus 1Mo IucHuIIinHe «KOMIOHEHTHI IEKTPOHHOM TEXHUKW» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0yUYaAIONTUMUCS 3HAHU, U
MPaKTUYECKHE 3aJ[aHusl, BBIBISIONINE CTETICHh COOPMHUPOBAHHOCTH YMEHUHN W BIAJCHUH, TPO-
BOAUTCA B hopMe 3aueTa ¢ OICHKOW. 3a4eT 1Mo JAHHOW TUCIUIUIMHE TPOBOAMUTCS B YCTHOM (op-

MC€.

IMoka3aTenu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

— Ha OIICHKY «OTJUYHO» (5 6amioB) — oOyJaronuiics JeMOHCTPUPYET BHICOKUH YpPOBEHB c(hop-
MHUPOBAHHOCTH KOMIIETCHIIUN, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TTyOOKOe 3HaHWE y4eOHOTO
Marepualia, CBOOOJHO BBITIONHICT MPAKTUYCCKHE 3aJaHHs, CBOOOTHO OMEPHPYET 3HAHHIMH,




YMEHUSMH, IPUMEHSET UX B CUTYAIMIX NOBBIIIEHHON CIOKHOCTH.

— Ha OIICHKY «X0opomio» (4 6amna) — oOyJaroniuiicss IeMOHCTPUPYET CPEAHUN YPOBEHb CHOPMU-
POBAaHHOCTH KOMIIETCHIIMNA: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYU-
TeJbHbIE OIIUOKU, HETOUHOCTH, 3aTPYJHEHHS MPU aHAIUTUYECKUX ONepalusix, IepeHoce 3HaHU!
¥ YMEHHI Ha HOBBIC, HECTaHJAPTHBIE CUTYAllUH.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJbLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTU KOMITETCHIIMI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHIA JOMYCKAIOTCS
OIIMOKH, MPOSIBIAETCS OTCYTCTBUE OTACNbHBIX 3HAHWUH, YMEHH, HaBBIKOB, O0y4alOUIUIics Hc-
IBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS TIPH ONEPUPOBAHUN 3HAHUSAMU M YMEHUSMH MIPU UX TIe-
peHoce Ha HOBbIE CUTYAIIUH.

— Ha OLIEHKY «HEeY/JA0BJIETBOPUTEIBHO» (2 0ajuia) — oOydJarouuiics JeMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTUYECKOTO MaTepuana, AOMYCKaeT CYIIECTBEHHBbIE OUIMOKH, HE MOXKET MOKa-
3aTh UHTEJUICKTyalbHbIC HABBIKH PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYAOBJIeTBOPUTEAbHO» (1 Gamn) — oOyuaronuiicss He MOXET MO0Ka3aTh 3HAHUS
Ha ypOBHE BOCIPOM3BEACHUS U OOBSCHEHUST HH(OPMAIINU, HE MOKET TIOKa3aTh MHTEIIEKTYyalb-
HBIC HABBIKU PELICHUS MPOCTHIX 3a/1a4.

8. YueOHo-MeToaMUecKoe M HH(POPMALMOHHOE o0ecTedeHre JUCHUIIIMHBI (MOIYJIA)

a) OcHOBHas1 JIUTEpPaTYpA:

1. Copokun, B. C. Marepuanbl 1 37€MEHTHI 3J€KTPOHHOU TeXHUKU. [IpoBoaHMKH, TTO-
JYNPOBOIHUKH, AM3eKTpukH : yueOuuk / B. C. Copokun, b. JI. Autunos, H. I1. Jla-
3apeBa. — 2-¢ 3., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. — 448 ¢. — ISBN
978-5-8114-2003-2. — Tekct : aneKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTESUHAS
cucrema. — URL: https://e.lanbook.com/book/67462 (mata  oOparieHus:
27.10.2020). — Pexxum ocTyma: i aBTOPH3. MOJIb30BATEICH.

2. Copokun, B. C. Marepuaisl U 3JI€MEHTHI JIEKTPOHHOW TEXHUKU. AKTHUBHBIC JTU-
AIIEKTPUKHU, MArHUTHBIE MaTepHAallbl, IEMEHTHI IJIEKTPOHHON TEXHHKHU : y4eOHOe
nocooue / B. C. Copokun, b. JI. Aarunos, H. I1. JlazapeBa. — 2-e uzn., ucnp. —
Cankr-IlerepOypr : Jlanp, 2016. — 384 ¢. — ISBN 978-5-8114-2002-5. — Tekcr :
NMeKTpoHHBIM //  Jlaub : dnexkTpoHHO-OmMOMMoTewyHas cuctema. — URL:
https://e.lanbook.com/book/71735 (mata obOpamenwus: 27.10.2020). — Pexum noc-
Tyma: JUisl aBTOPU3. NOJIb30BaTENEH.

0) lonojiHUTeILHAS JIUTEPATYypa:

1. HOpxos, H. K. TexHonorust nponu3BoCTBa 3JIEKTPOHHBIX cpeacTB : yueOHnuk / H. K.
OpkoB. — 2-¢ m3n., ucnp., gon. — Cankr-IletepOypr : Jlans, 2014. — 480 ¢. —
ISBN 978-5-8114-1552-6. — Tekct : snekTpoHHBIH // JlaHb : 3JEKTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/41019 (mata obparrie-
Hust: 27.10.2020). — Pexxum noctyna: A aBTOPHU3. MOJIb30BaTENEH.

2. Anekcanapos, C. E. TexHonOTHSs MOTYIPOBOTHIUKOBBIX MaTEPUAIIOB : y4eOHOE TO-
cobue / C. E. Anekcannpos, ®. ®. I'pekoB. — 2-¢ uzn., ucnp. — Cankr-IlerepOypr
: Jlanp, 2012. — 240 c. — ISBN 978-5-8114-1290-7. — TekcT : 3JEKTPOHHBIH //
Jlanb : 3JIEKTPOHHO-OUOIMOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/3554 (nata obparenus: 27.10.2020). — Pexum mocty-
na: JUIsi aBTOPU3. TOJIb30BaTeNeH.

3. Amemmna, M. A. Ilporpamma cxeMOTEXHHYECKOTOo MojenupoBaHusi Micro-Cap.
Bepcun 9, 10 : yyeOHoe mocobue / M. A. Amenuna, C. A. Amenud. — 2-e u3n.,
uctip. u gon. — Cankr-IlerepOypr : Jlanp, 2014. — 632 ¢. — ISBN 978-5-8114-
1758-2. — TekcT : 31eKTpoHHBIN // JIaHb : 3NeKTpOHHO-OMOIMOTEeYHAas cucTeMa. —
URL.: https://e.lanbook.com/book/53665 (mata obpamenus: 27.10.2020). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIIEH.



https://e.lanbook.com/book/67462
https://e.lanbook.com/book/71735
https://e.lanbook.com/book/41019
https://e.lanbook.com/book/3554
https://e.lanbook.com/book/53665

B) MeToauueckne yKa3zaHMsi:

1. Cycnuubin, E.C. UccnegoBanue MatepuaioB M 3JI€MEHTOB AJIEKTPOHHOW TEXHUKH
cpeacrBamu tuiaropmbel NI ELVIS |l [TekcT]: maGopaTropHblli MPaKTUKYM IO JIHC-
numuHe «KOMIOHEHTBI 3JIEKTPOHHOM TEXHUKW» JUIsl CTYJICHTOB HAalpaBJICHUS
210100, cnermansHocTr 210106 / Cycnunbia E.C., IBuauenko J[.B., Kpacuibau-
koB C.C., [lIBunuenxo H.B.; Marauroropck: M3a-80 MarHuToropck. roc. Te€XH. yH-

ta uM. I'.1. Hocosa, 2012 - 13 c.

r) [Iporpammuoe odecnneyenne u UHTEepHeT-pecypcehi:

Haunmenosanue [10 Ne norosopa Cpok 1elcTBUS JIMIIEH3UH
NI Developer Suite K-118-08 ot 20.10.2008 6eccpouHo
Windows 7 J-1227 ot 8.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
7 Zip CBoOoaHO pacmpopcTpanse- OeccpovHO
Moe

FAR Manager 1o

cBOOOIHO pacIpocCTpaHsIeMoe

0OeCCpOYHO

MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo

HpO(l)eCCI/IOHaJ'lLHbIe 0a3bl JaAaHHbIX U PIH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CUCTEMBI

HazBanwne xypca

Ccrlika

WNupopmanmonnas cucrema - Ennnoe okHo
JIOCTyTa K MH(POPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

HarnmonansHas mHGOpMAIIMOHHO-
aHaJIUTUUIECKasd cucTteMa — PoccHiCKUI MHIEKC
HayuyHoro uutuposanus (PUHIL)

URL: https://elibrary.ru/project risc.asp

IMTouckoBas cucrema Akanemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Poccuiickas ['ocynapctBenHas 6ubanoreka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcbl oubaunoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne TUCHUNIHUHBI (MOLYJI51)

MaTepHaﬂbHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:

Twumn 1 Ha3BaHUE AyIUTOPUHN

OcHaleHue ayguTopun

JlexunonHas ayautopus MynbTMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpEaadYd 1

MPCACTABJICHUA I/IH(i)OpMaI_[I/II/I

JlaGopaTopust MeTo10B MaTeMaTu- | JJabopaTOpHBIN MPaKTHKyM BBITIOJHSIETCS Ha 0asze TuiaT-
YEeCKOr0 MOJIETTUPOBAaHUS U KOM- ¢opmbl National Instruments Elvisll co cnenmanusupo-
IBIOTEPHBIX TEXHOJIOTUH B HAy4- BaHHBIM MPOTPAMMHBIM O0ECIIEYCHUEM BUPTYAIbHBIX H3-

HBIX UCCIIENOBAHUAX MeputenbHbIX mpudopo NI ELVISmx.



http://window.edu.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Tun u Ha3BaHue ayuTOpUN

OcHallleHne ayauToOpum

KoMnbrorepHslii kinacc

[Mepconanbhbie KommbloTepsl ¢ makerom MS Office, Bbi-
X0710M B IHTEpHET U € JIOCTYIIOM B 3JIEKTPOHHYIO HH-
(hopMaImoHHO-00pa30BaTEIBLHYIO CPEAY YHUBEPCUTETA

AynuTopuu i CaMOCTOATEIIbHOM
paboOThI: KOMITBIOTEPHBIE KIIACCHI;
quTalbHBIE 3aJI6I OMOIINOTEKN

IepconanbHbic KOMIbIOTEPHI ¢ makeTrom MS Office, BbI-
X0/10M B IHTEPHET | € IOCTYIIOM B DJIEKTPOHHYIO HH-
(bopMannoHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA

ITomenienue st XpaHeHUs U
npOopHIAKTUIECKOTO
00CITy>)KUBaHUS y4eOHOTO
000pyT0BaHUS

Crennaxu, ceidbl 111 XpaHEHUsI y4eOHOTO
obopynoBanus. IHCTpyMEHTHI [JIsl peMOHTA
00opyIoBaHUsI.




