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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 YCTaHOBOK 3JIEKTPOHUKH U HAHODJICKTPOHUKH;

— HCIIOJIB30BaTh CTaHJAPTHBIE IIPOTPAMMHBIE CPEICTBA UX KOMIIBIOTEPHOTO MOJEIUPOBA-
HUS;

— (opMHUpOBaHKE y CTY/ACHTOB 3HAHMUN O CBOMCTBAX, XapaKTEPUCTUKAX M 0OJACTAX HpPH-
MEHEHHUS ITACCUBHBIX IEMEHTOB (PE3UCTOPOB, KOHJIEHCATOPOB, 3JIEKTPOMEXAaHHUUECKUX JAeTallel
Y Y3JI0B) U IIPOBOJHUKOBBIX U TUAIEKTPUUECKUX MAaTEPUAIOB (aKTUBHBIX U [IACCUBHBIX );

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

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

— YUUTBIBATH COBPEMEHHBIE TCHICHLIUN PA3BUTHUS JIEKTPOHUKHU, U3MEPUTEIBHON U BBIUHC-
JUTEIBHON TEeXHUKH, MHPOPMALMOHHBIX TEXHOJIOTHI B CBOEH MPOQECCHOHATBHON AesATEIHHO-
CTH;

— HaJla)KWBaTh, MCIBITHIBATH, MPOBEPATh PabOTOCIOCOOHOCTH M3MEPUTENBHOTO, THATHO-
CTMYECKOI0, TEXHOJIOTMYECKOT0 OO0OpYIOBAaHHUSA, HCHOJIB3YEMOrO JJsl PELICHHs Pa3IUYHBIX
HAyYHO-TEXHUUYECKUX, TEXHOJOTHYECKUX U ITPOU3BOJICTBEHHBIX 33/1a4 B 00JIACTH JIEKTPOHUKHU U
HAHODYJIEKTPOHUKH;

— puoOpeTeHne HaBBIKOB 3()(HEeKTUBHOIM pabOTHl MHIAMBHYaTbHO U B KOMaH/IE, TPOSIBIIC-
HUE YMEHUH U HAaBBIKOB, HEOOXOIUMBIX Ul IPOPECCHOHATBHOI0, TMYHOCTHOI'O PA3BUTHUSA;

— 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

Jucuunnnza «KOMIOHEHTHI 3JIeKTPOHHOM TEXHUKW» BXOJIUT B BAPUATUBHYIO YacTh 00Opa-
30BaTEIbHON MpOrpamMmbl OakaaBpuara o HamnpasieHUto noArotoBku 11.03.04 «OnexTpoHuka
U HAHOAJIEKTPOHHUKAY, SBJSETCA TUCHMIIMHON MO BHIOOPY M Mpenojaercs B TeUeHHe 7-To ce-
MecTpa. st u3ydeHust AMCUMIIIMHBI HEOOXO0AUMBI 3HaHUs (YMEHUs, BIIaJIeHHs ), CPOPMUPOBaH-
HbI€ B pe3y/lbTaTe M3yueHHs: (PU3MKH, XUMHUH, MAaTEMaTUKH, (PU3UKU KOHJAEHCHUPOBAHHOTO CO-
CTOSIHHMSL.

CryneHT, NpUCTYNUBIINN K U3YYEHUIO AUCHMILIUHBI «KOMIIOHEHTHI 3JIEKTPOHHON TEXHHU-
KW», JOJIKEH:

- 3HaTh U YMETb HCIOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX AMCLHUILUIMH B
npodeccuoHaNbHOM eATeIbHOCTH, TPUMEHITh METObl MAaTEMAaTHYECKOTO aHAM3a U MOJENH-
POBaHMUsI, TEOPETUYECKOTO ¥ IKCIIEPUMEHTAIBHOTO UCCIIEA0BAHNUS;

- IPEJCTaBIISITh a/IEKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAay4HYIO KapTUHY MUpa Ha
OCHOBE 3HaHUs1 OCHOBHBIX IIOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MaTEMaTHUKU;

- YMETh BBISBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJEM, BO3ZHUKAIOIIUX B XOJ€
npo¢eCCHOHATIBHON JEeSTETbHOCTH, MPUBJIEKATh JUIS UX PEIICHUS COOTBETCTBYIOIIMN (PHU3HKO-
MaTeMaTH4YeCKUH anmnapar;

- BJIQJIETh OCHOBHBIMH IpHEMaMH OOpaOOTKM U MPEICTABICHUS SKCIEPUMEHTAIbHBIX
JTAHHBIX.

3HaHMUs1, [IOJIyYEHHBIE CTYJIEHTOM IIPH M3yuyeHUH Kypca «KOMIIOHEHTBI 3JIEKTPOHHOHN TeX-
HUKW» OyIyT HEOOXOIUMBI AJI1 OCBOCHUS CIEAYIOIUX JUCUUIUINH: «OCHOBBI TEXHOJIOTUHU JIEK-
TPOHHOM KOMIIOHEHTHOM 0a3bl», «JlaTunku nepBuYHON uHpopManun», « TexHonornyeckue nat-
YUKW, IPH 3aLUTE BBITYCKHON KBaTM()PUKALIMOHHOMN pabOoTHI.



3 Komnerennun ody4yarouierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI
AUCHHUILIMHBI (MOAYJIsl) M IUVIAHUPYeMble Pe3yJIbTAThI 00y4eHus

B X04€ HU3Y4YCHUs IUCHHUILTIUMHBL «KoMITOHEHTEI SHGKTpOHHOfI TCXHUKHN» 06yqafo1um71<:;1
JOJIKCH OGH&I{&TB CJICAYIOIMMHU KOMIICTCHIUAMM:

CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[TnarupyemMble pe3ynbTaThl 00yUCHHS

[TK-1- ciocoGHOCT CTPOUTH MpocTeie pU3nieckre u MaTeMaTUYECKrUe MOJIEH IPUOOPOB,
CXEM, YCTPOUCTB M YCTaHOBOK JIEKTPOHUKU M HAHOAIEKTPOHUKHU PA3IMYHOr0 (QYHKIIMOHAIBHO-
ro Ha3HA4YEHUs, a TAKXKE UCI0JIb30BaTh CTAaHAAPTHHIE IPOIrPAMMHBIE CPEACTBA UX KOMIIBIOTEP-

HOI'O MOJCJIMPOBAHMA.

3HaTh

— EcTecTBEeHHOHAYYHYIO CYIIIHOCTD MPOOJIEM, BOSHUKAIOIIUX B
x0J1e TPOo(heCCUOHATTLHON ACSITEITLHOCTH;

— Ipocreiiiue HuU3NUIECKUEC U MATEMATHYSCKUE MOJICIIA KOMIIO-
HEHTOB JJICKTPOHUKH U HAHOZJICKTPOHUKH PA3IMIHOTO (DYHKITHO-
HAJIbHOTO HA3HAYCHHUS;

— CranzapTHble IPOrpaMMHBIE CPEACTBA UX KOMIIBIOTEPHOI'O MO-
JICTHPOBAHHSL.

VYMmers:

— [IpuBnexats i penieHust NpodIeM BO3ZHUKAIOIIUX B XO/€ CBO-
el nmpodeccHoHaIbHON JEesITeIbHOCTH COOTBETCTBYIOIIUM (U3U-
KO-MaTE€MaTUYECKHI aImapar;

— OcyuecTBisATh cOOp U aHAIU3 UCXOJHBIX JaHHBIX /IS pacyera
U TIPOCKTHPOBAHUS 3JIEKTPOHHBIX MPHOOPOB, CXEM M YCTPOWCTB
Pa3IUYHOro (PYHKIMOHAIBHOTO Ha3HAYECHUS;

— HanaxuBaTh, UCTIBITHIBATH, IPOBEPSITH pAOOTOCIIOCOOHOCTD U3-
MEPUTENBHOTO, IMarHOCTUYECKOT 0, TEXHOJIOTHYECKOT0 000py10-
BaHMSI, UCIIOJIB3YEMOTO JUIsSl pELIEHUS Pa3INYHbIX HAyYHO-
TEXHUYECKUX, TEXHOJIOTUYECKUX U IIPOU3BOJACTBEHHBIX 3a/1a4 B
00J1aCTH IEKTPOHUKU U HAHOAJIEKTPOHUKH.

Bnanets:

— OnbITOM NPaKTUYECKOTO MPUMEHEHHS 3aKOHOB (PU3UKH, XUMHUH
Y DKOJIOTUH;

— CoBpeMEHHBIMH TEHJEHIUSAMH Pa3BUTHSI dJIEKTPOHUKY;

— HaBpikamu paboOT ¢ M3MEpPUTENBHON U BHIYMCIUTEIBHON TEX-
HUKOI;

— MHdopManinoHHON TEXHOJIOTHEN B CBOEH MpodeccnoHalIbHOM
JIEATEIbHOCTH.

4. CTpyKTYypa M coep:KaHue TUCHUILINHBI (MOYJIs1)

OO0mias TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3aUeTHhIX enuuull 108 akas. 4acoB, B TOM

qUCJIC:

— KOHTaKTHas paborta — 17,3 akaj. yaca:
— ayautopHas — 16 akaJ. 4acos;
— BHeayauTopHas — 1,3 akaJ. Jaca;
— caMocTosTenbHas padora — 86,8 akaz. yacos.
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Beenenne. O0uie cBefeHUs O KOMIOHEHTAxX 3JCKTPOHHOM TEXHUKU. Bubl 37€MEHTOB
3JIEKTPOHHBIX YCTPOUCTB.

Pa3nes 1. Pe3ancTuBHBIC 3J1eMEHTHI 3JIEKTPOHHBIX YCTPOICTB

ConpotuBieHue Kak pu3ndeckas BeJIMYUHA.

DyHKIHH, KOTOPBIE BBIIOIHAIOT PE3UCTOPHI B PAIUOIIPUEMHON, U3MEPUTENBHOU U APYTON
anmnaparype.

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 PE3U-
CTOpPOB.

Cucrema ycIIOBHBIX M TpapuuecKux 00O3HAYCHUH OTEUECTBEHHBIX U 3apyOE)KHBIX pe3u-
CTOpPOB.

CxeMbl 3aMelIeHUs OCTOSIHHBIX U MEPEMEHHBIX pe3ucTopoB. OCHOBHBIE U Napa3uTHBIC
apaMeTpsl.

Pa3nes 2. EMKoOCTHBIE 3J1eMEHThI 3JIEKTPOHHBIX YCTPOICTB

SIBieHMs, ONPEENIAIOIINAE EMKOCTHBIE CBOMCTBA KOHIEHCATOPOB.

@YHKIMH, KOTOPBIE BBHIIOJIHAIOT KOHACHCATOPHI B paAMOIEKTPOHHON anmnapaType.

Knaccugukarus koHeHcaTOPOB (10 XapakTepy U3MEHEHUsI EMKOCTH, IO CIIOCO0Y 3aIlUThI
OT BHEIIHHUX BO3JCHCTBYIOIUX (aKTOPOB, B 3aBUCHMOCTH OT CIIOCOOAa MOHTaXka, M0 Ha3Hade-
HUIO, [10 BUJY AUIJIEKTPHUKA).

OCHOBHBIE JIEKTPUYECKHE [TapaMETPbl KOHIEHCATOPOB.

Cucrema ycinoBHBIX M rpaduyecKuX O0O3HAYEHUH OTEUYECTBEHHBIX M 3apyOeKHBIX KOH-
JIEHCATOPOB.

CxeMbl 3aMmeleHus KOHIeHCaTOpoB. OCHOBHBIE U NIAPAa3UTHBIE IAPAMETPHI.

Pa3znen 3. UHAYKTHBHBIE 3J1eMEHThI 3J1eKTPOHHBIX YCTPOMCTB (Ipoccesd M TPaHC-
(¢opmaTtopsl)

OO6mue cBegeHust 0 TpaHchopmaTopax M JIPOCCENAX BBICOKOM M HHU3KOW YacTOTHI (KOH-
CTPYKIIMSI, TIOJJHOE CONPOTUBJIEHHUE, COMPOTUBJICHHUE MOCTOSHHOMY TOKY M COOCTBEHHas eM-
KOCTb, I0OPOTHOCTb, KII]T).

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

Jlpoccenu criaakuBaroMX (UIBTPOB MUTAaHUS (MHIYKTUBHOCTb, HOMUHAIBHBIA TOK MOJI-
MarHM4YMBaHUs, COMPOTUBJIEHUE TOCTOSHHOMY TOKY, JOMYCTUMOE IIEPEMEHHOE HaIIPsHKEHHUE).

Pa3nen 4. KBapuesblie pe30HATOPbI

Tuns! (B 3aBUCHMOCTH OT TeMIlepaTyphl ero oopazoBaHus, o BULY U popme konedaHuit
IIbE302JIEMEHTOB, YHCITY JIEKTPOJIOB 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

KommyTannoHHble yCTpoiicTBa pyyHOro yrpaBieHus (KiaccupuKanus U yciIoBHbIE 000-
3HA4YeHUs, TyMOJIEpbl, KHOTIOYHbIE BBIKJIIOUATENIN U MEPEKIIIOYaTeNt, TajJeTHble U JBHKKOBBIE
NEepeKIIIYaTeNId, KOMMYTALMOHHBIE YCTPOMCTBA Il BHYTPHUOJIOYHOIO MOHTa)Ka, OECKOHTAKT-
Hbl€ KOMMYTAI[MOHHBIE YCTPOWCTBA PYUYHOTO YIpPaBIEHUs, OCOOEHHOCTH BHIOOpa KOMMYTAllMOH-
HBIX YCTPOWCTB PyYHOT'O yIIpaBiIeHHs, 0071aCTH IPUMEHEHUS).

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



[Tpenoxpanutenu (Ha3HAUYCHUE, PACUCTHBIC COOTHOIICHUS /ISl ONPEACTCHHS X MapaMeT-
POB).

DNEeKTpOMAarHuTHEBIE pelie (Ha3HAYeHHE, YCIOBHBIC 0003HAYCHUS, IPUHIIHIT JICUCTBUS peie
MIOCTOSIHHOTO TOKa, pelie IEPEMEHHOTO TOKa U MOJSPU30BAHHOTO pejie, OCHOBHBIC TapaMeTpHhl,
TEXHHYECKHE TPEOOBaHMsI, 0COOEHHOCTH BBIOOpA, 001aCTH IPUMEHEHUS).

['epkoHBI (YCTPOHCTBO, MPUHIIUT ACHCTBUS, KiIacCu(UKaIUs, YCIOBHbIE 0003HAUCHHSI, OC-
HOBHBIC TTapaMeTpPbI, 0COOEHHOCTH BBIOOPA, 00JIaCTH IPUMEHEHHUS ).

5. O0pa3oBaTe/ibHbIe U HHPOPMALMOHHbIE TEXHOJOTHH:

IIpoBeaenne JIEeKNMOHHBIX 3aHATHI 1O AMCLUIUIMHE PEKOMEHIYETCS COIIPOBOXKIATH C
MCIIOJIb30BaHUEM MYJIbTUMEIUIHBIX MPE3CHTALNN, BKIIOYAIOMIUX B ce0sl Claibl pa3InyHbIX
cxeM, (pororpaduii m3aeTUN, HIUTFOCTPALIUN TEXHOJIOTHUYECKUX TMPOIIECCOB MTPOU3BOJICTB MATEPH-
aJOB M AJIEMEHTOB JJIEKTPOHHOM TeXHUKH. [Ipe3eHTanuu crnocoOCTBYIOT CTPYKTYPHUPOBAHUIO
JICKIHiA, Y)KOHOMHH JICKIIMOHHOTO BPEMEHH, 3aTPavyMBAEMOTO HA MOCTPOCHHUE CXeM U rpadukoB
Ha J0cke. BrICBOOOXKIEHHOE TaKKM 00pa3oM BpeMs Ie1ecO000pa3HO HUCIONIb30BaTh ISl IUAI0-
roBOro OOUIEHMSI C TPYIIaMU CTYJEHTOB, BKJIIOYAaTh B JEKIMOHHbBIE YAChl JJIEMEHTHI IIPAKTHYE-
CKUX 3aHSTHI, MPOBOAWTH HEOOJBIINE OMPOCH C LEIbI0 MOAAEepkKaHUS PaboTOCIMOCOOHOCTH
CTYJEHTOB B TE€YEHHH BCETO Kypca.

Ha nexunoHHbIE 3aHATHS MPUTIIAILAIOTCS MPEACTABUTEIN KOMIIAHUN, OCYIIECTBISIOIINX
CepBHUCHOE OOCTy)XUBaHUE NIEKTpOoHHOro oOopynoBanms Ha OAO «MMK». B xome maHHBIX
BCTpEY 3a0CTPSIETCS] BHUMAHUE CTYIEHTOB Ha BBICOKON OTBETCTBEHHOCTU MHKEHEPOB - 3JIEKTPO-
HUKOB B TEXHOJOTMYECKOM IPOLECCE METAJLUTypPruuecKOro MpeanpUsTHs, Ha BaXXKHOCTU Ipa-
BUJILHOTO BBIOOpA U3JENUN SJICKTPOHHONW TEXHHKU U MaTepUasoB, MPUMEHIEMbIX B CIEIHANIH-
3MpPOBAHHOM 000PYJOBAHUN METAILTYPTUYECKHUX 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 CIEeAYIOIINEe ITalbl:

1. VYcBoenue cTyaeHTOM ILienelt U 3a1ad JJabopaTopHOW pabOThI, X0/1a BHIIIOJHEHUS pa-
00ThI, TPUOOPOB U PIIEMEHTOB M3y4aeMbIX B IAaHHOU JIabopaTopHoi padote. J[aHHBIN
3Tar paboThl KAKIBIN CTYIEHT BBIOJIHIET CAMOCTOSITENbHO. Pe3ynbpTaToM camocTos-
TETHLHON palOTHI SABJISETCS IIA0JIOH OTYETA BBIOJHEHHUS paOOThI, BHITIOJHEHHBINH B
DIIEKTPOHHOM BUJIE.

2. Tlepen BeImoOIHEHHEM Pa0OOTHI MPETIOAABATEIND MTPOBEPSET COOTBETCTBHE O(HOPMIICHUS
mabyioHa otueTa aboparopHoit padotsl Ha cootBeTcTBUE CTII M I'OCT. berno npo-
BEpSIET Y CTYJECHTOB INIyOMHY YCBOEHUS 1iesiel U 3aa4 1a0opaTopHOM 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 CUTYalUN
(GOpMUPYIOT Y CTYAEHTOB CAMOCTOSTEIbHOCTh, CTUMYJIHPYIOT OoJiee I1yOoKoe yCBO-
€HHUE MaTepuana.

Odopmienne oT4yera o0 BHIIOJHEHUH J1JaOOPaTOPHOM pabOTHI.

3ammra pe3ysabTaToOB BBIMOJHEHHS J1aOOpaTOpHOM paboThl. 3amura JabopaTOpHOR
paboThl MPOBOJUTCS UHAUBUAYAIBHO C KaX/IbIM CTY/I€HTOM B BHUj€E auajora. B xone
Oecenpl 00CYKAAIOTCS PE3yIbTAThI SKCIIEPUMEHTOB, MPETIO1aBaTeNIeM 3aJal0TCs KOH-
TPOJIbHBIE BONPOCHI C LIENbI0 BBIICHEHMS TIIyOMHBI 3HAHUN CTYyJIEHTa MO JaHHOMY

ok



pasacity, npu 5ToM HpO6€JIbI B 3HAHUAX CTYACHTA BOCHOJJHAOTCA JONOJIHUTCIbHBIMA
MOSACHCHUAMU, KOMMCHTAPHUAMU MPEIIOaaBaTCIIA.

6. YueOHO-MeTOoAuYeCKOoe o0ecneyeHrne caMOCTOSITeIbHOI PadoThI CTYIeHTOB

OcHoOBHast yacTh 3aJJaHUI BBIMTOJIHSAETCS Ha TAOOPATOPHBIX 3aHATHSIX.

CamocTrosiTesibHasi padoTa NpeaycMaTpuBacT:

- HNOAr0TOBKY K HﬁGOpElTOpHBIM 3aHATUAM, HU3YYCHHC HGO6XOI[I/IMBIX pasacioB 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 BKIJIIOYACT TEKYIIYI0 CaMOCTOATENBbHYIO 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.

TBopueckast camocTosiTeNbHAs paboTa BKIIIOYAET:

— aHaJIM3 UHAMBUYaTbHOTO IOMAIIHETO 3a[aHHUs;

— TIOWCK, aHAJIU3 U TIpe3eHTalrs HHPOpMaIIUHU.

O1eHKa pe3ynbTaTOB CAaMOCTOATENBHOM pabOThI OpraHnu3yeTcs CIEeAYIOUIMM 00pa3oM:

— CAaMOKOHTPOJIb;

— KOHTPOJIb CO CTOPOHBI IIPEnoaBaTess.

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

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUsI H OLICHOYHBIE CPEACTBA [JIsl IPOBEACHUS NPOMe-
JKYTOYHOM aTTeCTalluM:

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

Kona u conep:xxanmne komnerenuunu: [1K-1- cnoco6HOCTE CTpOUTH NpocTeiiiine pusnueckue u
MaTeMaTHYeCKUe MO/IETIH MPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH M HAaHOAJIEK-
TPOHUKH Pa3IMYHOTO (PYHKIIMOHATBHOIO HA3HAYEHHUS], a TAKXKe UCII0JIb30BaTh CTaHAAPTHHIE
IIPOrPaMMHBIE CPEJICTBA UX KOMIIBIOTEPHOTO MOAEINPOBAHUS.

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

e, Bosuukarommx | 1. Kiaccupukanus moaynpoBoAHMKOBBIX MaTEPUATIOB.

B X071€ Mpodeccro- 2. OCHOBHBIC 3JICKTPHYCCKHE TTapaMeTPhl MOCTOSHHBIX,
HAJIBHOMN JIESTENbHO- MEPEeMEHHBIX U HEIMHEHHBIX PE3UCTOPOB.

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

yeckue u MateMatu- | 4. CXeMbl 3aMelIeHus] TIOCTOSTHHBIX M TEPEMEHHBIX pe-




Crpykryp-
HBII 3JIEMEHT
KOMIIETEHIINU

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeCTBa

YEeCKHE MOJICITH KOM-
MIOHEHTOB AJIEKTPO-
HUKHU ¥ HAHOAJIEKTPO-
HUKH Pa3In4HOTO
(YHKIIMOHAIILHOTO
HA3HAYCHUS;

— CraHgapTHbIE TPO-
rpaMMHBIE  CpEJICTBa
UX  KOMITBIOTEPHOTO
MOJICIIMPOBAHMUSL.

3ucTOpoB. OCHOBHBIE U NTAPA3UTHHIC TAPAMETPHI.

5. OyHKIMHM, KOTOpBIC BBHIMOJHIIOT KOHJCHCATOPHI B
PagrodIICKTPOHHOH anmaparype.

6. Knaccudukanus KOHIEHCATOPOB (IO XapakTepy W3-
MEHEHHsI EMKOCTH, I10 CII0CO0Y 3aIUTHI OT BHELITHHUX
BO3CHUCTBYIOIUX (PAKTOPOB, B 3aBUCUMOCTH OT CIIO-
coba MOHTaKa, 110 Ha3HAYCHHIO, IO BUAY JUDIICKTPU-
Ka).

7. OCHOBHBIE DJICKTPHUYECKHE MapaMeTpbl KOH/IEHCATO-
pOB.

8. DKBMBaJIEHTHBIE MTapaMeTpbl KBApLIEBOrO pe30HaTOpa
MIPH pacyeTe BHEITHUX AIEKTPUUYECKHX IIeTICH.

9. Pe3oHaHCHBIC YaCTOTHI IKBHBAJCHTHOH CXEMBI Ibe-

303JIEKTPUYECKOTO KBApIIEBOTO PE30HATOPA.

Knaccudukarys BemecTB mo MarHUTHBIM CBOM-
CTBaM.

W3nenust 13 METATMYECKUX MTPOBOIHUKOB.
HamoTtouHble, MOHTa)KHBIE U CHJIOBBIE IPOBOJIA U Ka-
oemnu.

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

13. Buabl MarHUTHBIX MaTEPHAIIOB U 00JIACTH MX
MIPUMEHECHHUS.

14.  Knaccudukaius pe3aucTopoB, TUIIBI U TapaMeT-

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

HOBHOM MapameTp.

Cxema 3aMelIeHus pe3UCTopa B IIEKTPOHHBIX
YCTPONCTBAX.

MarHuToOMSTKHE U MarHUTOTBEPbIE MaTEPUAIIBI.

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

TaHreHc AUAIEKTPUUECKUX MTOTEPh. 3aBUCH-
MOCTB TIOTEPH B IUIJICKTPHUKE
19.  Ilpunowu u ¢arocel, X Ha3HaYEHHE U KJIacCU(U-
Kalus, 0COOCHHOCTH UX IPUMEHECHHSI.

KOMMOHEHTHI 371€KTPOHHBIX LIeTeii ¢ MarHUTHBI-
MU MaTepraiaMu.

21.  ®wusuyeckue OCHOBBI MOJISPU3ALNHU AUIIIEKTPH-
KOB.

22.  CunoBble MpoOBOJIA U KaOeu.

23.  [lapameTpsl moJspU3alUN U UX 3aBUCUMOCTH OT

TEMIIepaTyphl U YaCTOTHI.

DJIEKTPONPOBOAHOCTD AUAIEKTPUKOB, IOTEPH
JMRJIEKTPUKOB U UX TIPOOOIA.

10.

11.

15.

16.
17.

18.

20.

24,

VYMmeTh:

— IlpuBnekarp mid
pemieHust  mpodseM
BO3HUKAIOIIUX B XOJIC
cBoeil  mpodeccuo-

25. Knaccudukanust KoHIEHCAaTOPOB, OCHOBHBIE TMa-
paMeTphl U XapaKTePUCTHKH, KOHCTPYKTUBHBIE 0CO-
OCHHOCTH U 00JIaCTh MPUMEHEHUS.

Cxema 3aMenIeHns KOHJICHCATopa.

26.




Crpykryp-
HBII 3JIEMEHT
KOMIIETEHIINU

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeCTBa

HAJIBHOW  JIeSITEIhHO-
CTH  COOTBETCTBYIO-
1007071 ¢dusuKo-

MaTeMaTUYECKUN arl-
napar;
— Ocy1iiecTBIAThH
cOOp W aHamM3 Huc-
XOJHBIX JTAHHBIX JUIS
pacueta U TMPOEKTH-
pOBaHHSI  AJIEKTPOH-
HBIX TPUOOPOB, CXEM
U YCTPOWCTB paziiny-
HOTO  (YHKIIMOHAJb-
HOTO Ha3HAYCHUS;

— HanaxwuBatb, UCIbI-
THIBaTh, IPOBEPATH
paboToCIIOCOOHOCTh
WU3MEpUTENBHOTO, JIU-
arHOCTHYECKOTO, TeX-
HOJIOTUYECKOTO 000-
PyIOBaHUS, HCITOJTb-
3yeMoro Jjisi perie-
HUS PA3IMYHBIX
HAyYHO-TEXHUYECKHUX,
TEXHOJIOTHYECKHUX U
MIPOU3BOJICTBEHHBIX
3aj1a4 B 00J1acTH
ANEKTPOHUKHU U HAHO-
AIIEKTPOHUKH.

27.
28.
29.

30.
31.

32.
33.

34.

35.

[Tonspubie koHAEHCATOPHI. CIOCOOBI MOBBIIIE-
HUS YACIBHOW EMKOCTH.

Yo Takoe MoJyInpOBOJAHUK i-THIa?

Martepuansl AJis IEYaTHBIX TU1aT, TPeOOBAHMSI,
MpeabsABIsieMbIX K HUM. OTHOCIOMHBIE 1 MHOT'O-
CJIOMHbIE TICYAaTHBIEC TIJIATHI.

AKTHBHBIE AUDIIEKTPUKH.

Cornacyromue TpancGopMaTopsl U UX OCHOBHBIC
XapaKTePUCTUKU: HWHAYKTUBHOCTb IEPBUYHOU 00-
MOTKH, UHIYKTUBHOCTb PACCESIHUS, AKTUBHOE COIPO-
THUBJICHHE OOMOTOK, COOCTBEHHAs €MKOCTh, KOd(Pu-
IUEHT TpaHchopMmammu, TOCTOSIHHAsS  BPEMEHU
TpaHcopmaropa, Kputudeckas MomHocTh, KIIJ u
YPOBEHb  HEIMHEHHBIX  HMCKAKEHUH, BHOCHMBIX
TpaHchopmMaTopom.

Jpoccenu croaxuBaromux GUIbTPOB MUTAHUS

duznueckue MpoIecCchl B MOTYNMPOBOAHUKAX,
CBOMCTBA U XapaKTEPUCTUKU MOTYITPOBOAHUKOBBIX
MaTepHuasoB.

TemnepaTypHasi 3aBUCUMOCTb YACIBHOTO COMPO-
TUBJICHUSI TTIOJTYIIPOBOTHUKOB.

Cxuna(QdeKT B IPOBOJIHUKAX.

BraneTs:

— OnbITOM NpakTHye-
CKOT'O TPUMEHEHUS
3aKOHOB (DM3HKH, XU-
MUH U SKOJIOTHH;

— CoBpeMeHHbIMU
TEH/ICHIMSIMU Pa3BU-
THS DIICKTPOHHKH;

— HaBbixamu pabor ¢
W3MEPUTEIIbHON U
BBIUUCIIUTENILHON
TEXHUKOM;

— NudopmanonHoi
TEXHOJIOTHEN B CBOEH
npodeccnoHanbHOMI
JeSITeThHOCTH.

1.

Hus

[IpumepHBbIe TpaKTUYECKHUE 3a/1aHUS:

YCIOBHIL: Uy =158, Uy, =518, AU=0.058B, 1, . =14,
T =10mkc, y=0.5 embpars crabumnrpon n paccuntats suavennas R u C.
R ]
G—1 1 %]
Uax = VD i c
N T Usix
%, * %]

Iumax|




Crpykryp-
HBII 3JIEMEHT
KOMIIETEHIINU

[Inanupyemsie pe-
3yJIbTaThl 00y4YEeHUs

OneHouHble CpeCTBa

Tun IlpenenbHubie 3HAYEHHS 3uaueHns napaMeTpos Y —
npuiopa pamerpos npn T=25"C npu 7=25C (T.)
Ucmnan, npu Py, Uem, L Tem.
Temnon. mun | max 10 2| san | max C
B mA mBt B B | Om | %C | mA | md
J219C 0,57 1.0 - - - - - - 50 120
J220C 0,59 1.0 50 120
1223C 059 - S R T A B - A B
11808 8,0 50 | 280 | 70 | 85 | 60| 7.0 | 30 | 33 | 125
JI809 9.0 5,0 280 8.0 95 10 8.0 3.0 29 125
JA810 10,0 5,0 280 9.0 10,5 12 9.0 3.0 26 125
J811 11,0 5,0 280 10,0 12 15 9.5 3.0 23 125
J813 13,0 5,0 280 11,5 14 18 9.5 3.0 20 125
JIS14A 8.0 5.0 340 7.0 85 | 6,0 7.0 3.0 40 125
JIB14A1 8.0 5,0 340 7.0 8,5 6,0 7.0 3.0 40 125
8146 9,0 5,0 340 8.0 9.5 10 8,0 3,0 36 125
J814B1 10,0 5.0 340 9.0 10,5 12 9,0 3,0 32 125
J814r 11,0 5,0 340 10,0 12 15 9.5 3,0 29 125
J8141 13,0 5.0 340 11.5 14 18 9.5 3.0 24 125
814111 13,0 50 | 340 | 116 14 | 18 | 95 | 3.0 | 24 | 125
2C102A 5,1 20,0 | 300 4,84 | 5,36 17 | =10 | 3,0 58 125
OnpenenuTh MOIIHOCTh, BEUIETAEMYIO Ha DPe3HCTOpE, MpH Iy = O‘ST‘ T=1wc,
R=1k0Om_C=10nd Uk wax = IOUB‘
c
o—| 2
e I_J‘]R Uskix
& &
Usx
Uexmayx|
’7 t
tu 4
Iy = (]‘ST‘ T'=1lmc,

OnpenenuTs MOIIHOCTB, BEUIGTSEMYH) HA PE3HCTOPE, MPH
R=1kOm  L=0.1mlu Uy =28

S1
Uex L R Usbix
& + d &
Uk
Ukmax
’7 4
tu T

0) Ilopsaxok npoBeaeHNs MPOMEKYTOUYHOM aTTeCTAlliH, OKA3aTeJIH H KPUTEPHUH OLICHUBA-

HUA:

[IpomexyTouHas arrectanus 1o AUCUUIIMHE «KOMIIOHEHTHI 2JIEKTPOHHON TEXHUKMY BKJIFOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHHS 00yUaIOUIMMUCS 3HAHUH, U
NpaKTUYECKHE 3aJ]aHMs, BBIABISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, MPO-
BOAUTCA B hopMe 3aueTa ¢ OLIEHKOM. 3aueT 1Mo JaHHOW JUCIHUILIMHE IPOBOAMUTCS B YCTHOM dop-

MC.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUS 3a4eTAa:
— Ha OIEHKY «OTJHYHO» (5 0aJJIOB) — 00YyYarOIIHMIiCs JEMOHCTPUPYET BBICOKUN YpOBEHBb cop-
MHUPOBAaHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMATHYECKOe U TIIyOOKOE 3HaHHWE Y4eOHOTO
MaTepuana, CBOOOTHO BBIMOJHSACT MPAKTUYECKHE 3a/laHus, CBOOOIHO OMEpPUPYET 3HAHUSMH,




YMEHUSMH, IPUMEHSET UX B CUTYAIUSIX TOBBIIICHHOMN CIOXKHOCTH.

— Ha OIICHKY «X0pomio» (4 6anna) — oOyJaroniuiicss 1eMOHCTPUPYET CPEAHUN YPOBEHb C(HOPMU-
POBAHHOCTH KOMIIETEHLIMN: OCHOBHBIE 3HAHMSI, YMEHMSI OCBOEHBI, HO JOIYCKAlOTCsS HE3HAYU-
TeJIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS IIPU aHATMTUYECKHUX OllepalusX, IepeHoce 3HAaHUM
¥ YMEHHI Ha HOBBIC, HECTAH/IapPTHBIE CUTYAIIHU.

— Ha OILICHKY «YyJAOBJIETBOPUTEJBHO» (3 Oanna) — oOydaroluiics 1eMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTU KOMITETCHIIMI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHIA JOMYCKAIOTCS
OLIMOKH, MPOSABISAETCA OTCYTCTBHE OT/AEIbHBIX 3HAHWH, YMEHUH, HaBBIKOB, 0OydaroLuiicsa Hc-
IBITHIBAET 3HAYUTEIbHBIC 3aTPYAHECHUS TIPH ONEPUPOBAHUN 3HAHUSAMU M YMEHUSMH MIPU UX TIe-
peHoCe Ha HOBbIE CUTYAallUH.

— Ha OLIEHKY «HEeY/JA0BJIETBOPUTEIBHO» (2 0ayuia) — oOydJarouuiics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOro mMarepuania, JOMyCKaeT CYIEeCTBEHHbIE OUIMOKH, HE MOYKET IOKa-
3aTh UHTEJUIEKTyaJIbHbIE HABBIKU PELLIEHUS IPOCTHIX 3a/a4.

— Ha OLICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oami) — oOydarouiics He MOXKET MOKa3aTh 3HAHUS
Ha ypOBHE BOCIPOU3BEAEHUS U 00BsACHEHHUS NH(OPMALIUU, HE MOXKET M0Ka3aTh MHTEIIEKTYallb-
HbI€ HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

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

a) OcHOBHas1 JIUTEpPaTYpA:

1. Copokun, B. C. Marepuainbl u 37€MEHTHI 3J1€KTPOHHOU TeXHUKU. [IpoBoaHMKY, TT0-
JYNPOBOIHUKH, AMAIeKTpukH : yueOnuk / B. C. CopokuHn, b. JI. Autunos, H. I1. Jla-
3apeBa. — 2-¢ u3j., ucnp. — Cankr-IlerepOypr : Jlans, 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 JTH-
DIIEKTPUKHU, MATHUTHBIE MaTepHalbl, IEMEHTHI JJIEKTPOHHON TEXHHUKHU : y4eOHOe
nocooue / B. C. Copokun, b. JI. Aarunos, H. I1. JlazapeBa. — 2-e uzn., ucnp. —
Canxkr-IlerepOypr : Jlanb, 2016. — 384 ¢. — ISBN 978-5-8114-2002-5. — Tekcr :
NMeKTpoHHBIM //  Jlaub : dnexkTpoHHO-OmMOMMoTewyHas cuctema. — URL:
https://e.lanbook.com/book/71735 (mata oGpamenus: 27.10.2020). — Pexum mo-
CTyIa: JAJis aBTOPU3. MOJIb30BATENEH.

0) lonojiHUTeILHAS JIUTEPATYypa:

1. IOpxos, H. K. TexHonorust npon3BojcTBa 3JIEKTPOHHBIX cpeacTB : yueOHuk / H. K.
OpkoB. — 2-¢ mu3n., ucnp., gon. — Cankr-IletepOypr : Jlans, 2014. — 480 ¢. —
ISBN 978-5-8114-1552-6. — Tekct : anekTpoHHBIH // JlaHb : 3JE€KTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/41019 (mata obparrie-
Hus: 27.10.2020). — Pexxum noctyna: A aBTOPHU3. MOJIB30BaTENCH.

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

3. Amemnna, M. A. Ilporpamma cxeMOTEeXHHUYECKOTo MonenupoBaHusi Micro-Cap.
Bepcuu 9, 10 : yyeGHoe mocobue / M. A. Amenuna, C. A. AmenuH. — 2-e u3n.,
ucnp. u pon. — Cankr-IlerepOypr : Jlans, 2014. — 632 ¢. — ISBN 978-5-8114-
1758-2. — TekcT : 31eKTpoHHBIN // JIaHb : 3MeKTpOHHO-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 tuiatopmbel NI ELVIS |l [TekcT]: maGopaTopHbIld MPaKTUKYM IO JIHC-
numuHe «KOMIOHEHTBI 3JIEKTPOHHOM TEXHUKW» JUIsl CTYJICHTOB HAalpaBJICHUS
210100, cnermansrHocTr 210106 / Cycnunbia E.C., [IBuauenko J[.B., Kpacuibau-
koB C.C., [lIsunuenxo H.B.; Marauroropck: M3a-80 MaroHuToropck. roc. TeXH. 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 HH(])OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMBI

HazBanwne xypca

Ccrlika

WNudpopmannonnas cucrema - Eaunoe okHO 710-
cTyna K MH()OpMaIMOHHBIM 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 oubanoreku MI'TY um.
I'.1. HocoBa

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

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne TUCHUNIHUHBI (MOLYJI51)

MaTepHaﬂbHO-TeXHquCKOG obOecreyeHne JUCHUIIIIMHBI BKIIIOYACT:

Twumn 1 Ha3BaHUE AyIUTOPUHN

OcHaleHue ayguTopun

JlexunonHas ayautopus MynbTUMEANITHBIE CPENCTBA XPAHEHMS, IEpEJaYl U

MPCACTABJICHU A I/IH(i)OpMaI_[I/II/I

Jlaboparopus MeTo/10B MaTemMaTu- | JIabopaTopHBI MpPakTUKyM BBIOJHSETCS Ha Oa3e Iuiat-
4eCKOr0 MOJIETTUPOBAHUS U KOM- ¢opmbl National Instruments Elvisll co cnenumanusupo-
IBIOTEPHBIX TEXHOJIOTHUI B HAY4- BaHHBIM NPOTPAMMHBIM 00ECIEUYCHNEM BHPTYAIbHBIX W3-

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-
Xo/10M B VIHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO HH-
(hopManoOHHO-00pa30BaTENbHYIO CPEly YHHBEPCUTETA

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

IepconanbHbic KOMIbIOTEPHI ¢ makeTrom MS Office, BbI-
X0/10M B IHTEPHET | € IOCTYIIOM B DJIEKTPOHHYIO HH-
(bopMannoHHO-00pa30BaTELHYIO CPEy YHUBEPCUTETA

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

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




