FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:
PykoBoaurens crienua

TI3I, xp n

i j
%% SrexTpo

JIBHOCTH

1oVpry

[Kovy seizan: dEzopos B. b.
omssosaress: fedorovvb
14.07.2025

PABOYAS ITPOI'PAMMA

aucuMIiebl 1.0.11.M10.01 ®dusnueckne 0CHOBBI ANEKTPOTEXHUKN

B. b. ®énopos

nJiA cnenquaabHocTu 24.05.01 [IpoextupoBanue, MpOU3BOACTBO U DKCILTyaTalus PakeT U

PAKECTHO-KOCMHUUYCCKHUX KOMIIJICKCOB

ypoBeHb CrieliuaauTeT
¢popma o0yueHust ouHas

kaeapa-pa3padoTuuk DIEKTPONPUBO, MEXATPOHUKA U AIIEKTPOMEXaHUKA

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
nonrotoBku 24.05.01 [IpoexktupoBaHue, MPOU3BOICTBO U AKCILTyaTallUs PAKET U PAKETHO-
KOCMUYECKHUX KOMILUIEKCOB, YTBEPKIAEHHBIM MprukazoM MunoOpHayku ot 12.08.2020 Ne

964

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., Ipod.

Pa3paboTunk nmporpaMmel,
J.TeXH.H., IPOQ., 3aBEIYIOIIHIA
Kadeapou

TIDI1, xparTes B chetene
mooGopora

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
M. A

0 yHiBepeHTeT

YenssOMHCK

M. A. I'puropses

M. A. T'puropnes



1. llesu u 3212494 AU CIUILIHHBI

OcHOBHasI 11€J1b IUCUUIUIMHBI COCTOUT B TOM, YTOOBI H3YYUTh MOIYITPOBOIHUKOBBIC
puOOPHI, YCHIINTENN U aHAJIOTOBBIE HHTETPAIbHBIE MUKPOCXEMBI, UX OCHOBHBIE
napaMmeTpbl, XapaKTEPUCTUKU U 00IaCTH MPUMEHEHHUS, CO3aTh 0a3y I U3yUYEHUs
NOCIEAYIOUIUX NPEIMETOB crieruanu3anuu. st J0CTHKEHUS TOCTABICHHON LIEJIH
HE0O0XO/IMMO BBINIOJHUTH CIEIYIOLIUE 3a/Ja4ul: U3YyUYUTh TPUHIUN JACHCTBUS,
XapaKTEPUCTUKH U MMapaMeTphl TUOI0B, OUMOISpHBIX, ModeBbiX U I[GBT Tpan3uctopos,
TUPUCTOPOB, AHAJIOTOBBIX U HU(PPOBBIX UHTErPATBHBIX MUKPOCXEM; 03HAKOMUTH C
OCHOBaMH pacyeTa NpOCTEUIINX CXEM CHIIOBBIX MPeoOpa3oBaTesieil 3JeKTPOIHEPTUH 1
AQHAJIOTOBBIX JIEKTPOHHBIX YCUJIUTEIIEH; ITPOBOAUTD SKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHUS
MOJTYTIPOBOTHUKOBBIX MPUOOPOB U MHTETPATLHBIX MUKPOCXEM.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

B kypce paccmaTpuBaroTCsi OCHOBHBIEC THITBI MTOTYTPOBOJHUKOBEIX MTPHOOPOB, YCUITUTEITH
Y aHAJIOTOBBIE MHTETPAIbHBIC MUKPOCXeMbl. DU3NYECKHE OCHOBBI TIOJTYITPOBOTHUKOBBIX
npuOOpPOB, TUOJIBI. TPAH3UCTOPHI (OunomsipHbie, osieBsie U IGBT), TupucTOphI U KX
Pa3HOBUIHOCTH (JIMHUCTOPBI, CHMUCTOPHI, 3aITUPAEMbIE TUPUCTOPHI), OTITOAICKTPOHHBIE
npuOOpHL. YCHIUTETN IEPEMEHHOTO TOKA, OTIEPAIMOHHBIC YCHIIUTENN: HHBEPTUPYIOIINE U
HEWHBEPTHUPYIOIINE YCUIUTEIN, CYMMAaTOpP, HHTETPaTop, KOMIapaTopbl, MyJIETUBHOPATOD.
B mporiecce ocBoeHUs TUCITUTIIIMHBI OCHOBHBIE TEOPETUICCKHUE 3HAHUS CTYICHTHI
MOJTyYarOT HA JISKIIMOHHBIX 3aHATHUAX, a MPAKTUYECKUE HABBIKK (DOPMHUPYIOT HA
1a00paTOPHO-TIPAKTUICCKHUX 3aHITHIX. B TeueHue cemecTpa CTYICHTHI BBIMTOTHSIIOT
naboparopHbIe PabOTHI U IPOXOAST TECTHPOBAHUE IO OCHOBHBIM TeMaM Kypca. Bua
IPOMEKYTOYHON aTTECTAIUH - SK3aMCH.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 0o0Oy4YeHHUs 10 AUCITUTUTHHE

3HaeT: TEPMUHOJIOTHIO, OCHOBHBIE OIIPECIICHHS
JIEKTPOHHOM TEXHUKH; CYTh (PU3NUECKUX
MIPOLIECCOB, JIEXKAIMX B OCHOBE MPUHIUIA 1EHCTBUS
JIEKTPOHHBIX MOJTYIPOBOAHUKOBBIX IPUOOPOB;
CBOMCTBA PA3JINYHBIX MOJTYIIPOBOAHUKOBBIX
NpUOOPOB U UX XapaKTEPUCTUKH; IPHUHLIUIIBI
CO3/1aHUs MOJIEJIEN MOTyIPOBOAHUKOBBIX IPUOOPOB
U1 pelIeHus 3a1a4 MpodeCcCUOHaNbHOM

e TEIbHOCTH.
YK-2 Cnocoben ynpapisiTh IPOEKTOM Ha BCeX  |[YMeeT: BEIOUPATh AJIEMEHTHI AMEKTPOHHBIX CXeM IS
JTamnax ero >KMU3HEHHOTO IHKJIa [peleHust MOCTaBIEHHOM 3a/1aul; aHAJIM3UPOBATh U

OIUCHIBATh (PU3MUYECKUE MPOLECCHI, MPOTEKAIOIINE B
[OJTyTIPOBOAHUKOBBIX IPHOOpax; MpaBUIbHO
WHTEPIIPETUPOBATH DKCIIEPUMEHTAJIbHBIE JAHHBIC C
TEOPETUIECCKUMH MOJIOKEHUSMH; TOOUPATh
JTMTEpaTypHbIE NICTOUHUKH I PEILIEHUS 3a1ad 110
TEMaTUKe TAaHHON y4eOHOH ITUCIHILIHHEI,
MCII0JIb30BaTh KOMITBIOTEPHYIO TEXHUKY ITPU

o opMIIeHNN O0TYETOB J1a0OPaTOPHBIX PadoT;
MOJEIMPOBATH NPUHLINIINAIBHBIE JIEKTPOHHBIC




CXEMBI C IOMOIIIBIO KOMHBIOTepHOI;'I TEXHUKU
MMeeT mpakTUYeCKHiA OTIBIT: SKCIICPUMEHTATbHBIX
MCCJIEIOBAHUM XapaKTEPUCTUK U IIPABUIIBHOTO
BBIOOpA TIOTYTIPOBOTHUKOBBIX MPUOOPOB;
YIIPABJICHUS 3JIEKTPOHHBIMU YCTPOMCTBAMU;
OpraHu3aIluK CaMOCTOSITEIIBHOTO O0YUYCHHS U
CaMOKOHTPOJISI; pa0OTHI C COBPEMEHHBIMH
TEXHUYECKHMHU CPEJACTBAMH U UHPOPMAITMOHHBIMHU
TEXHOJIOTHSIMU B TIPO(eCCHOHAIEHON 00JIaCTH,
MPUKJIAHBIMA TIPOTPAMMaMHU TSI PEIICHHS
MHKCHCPHBIX 3a/1a4 3JICKTPOHUKU U MOJACIINUPOBAHUSA
DIIEKTPOHHBIX CXEM

3. Mecro nucuuniunbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [lepedens MOCIETYIOMUX AUCITUTITHH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT

1.®.11.M11.03 FOpuauyeckas OTBETCTBEHHOCTD B
cdepe npeAnpUHIMATEIbCTBA,

1.®.11.M1.02 IIpoekTupoBaHue JUHUNA U
[IOBEPXHOCTEH CPEACTBAMU BBIYMCIUTEILHON
reOMETPUU U KOMIIBIOTEPHOH rpad Ky,
1.®.11.M8.02 [IpoexTrpoBaHue aeTanei MallvH,
1.®.11.M8.03 PacueTsl Ha MPOYHOCTH,
1.®.11.M2.03 Opranuzanust KOMaHIHOU paOoTHI,
1.®.11.M1.03 OcHOBBI apXUTEKTYPHO-
TU3aITHEPCKOTO TPOESKTUPOBAHMUSI, PUEMBI
KOMITBIOTEPHOTO MOJIEIIMPOBAHUS,

1.0.11.M5.02 OdopmiieHue KOHCTPYKTOPCKOU
TOKYMEHTAIIUH C UCTIOJIb30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOTO TPOECKTUPOBAHMUS,

1.0.30 [IpoeKTHO-KOHCTPYKTOpPCKasi MOArOTOBKA
MPOU3BOJICTBA JICTATEIHHBIX alaparos,

1.0.09 TexHHKO-?KOHOMUYECKHUI aHAIN3
[IPOCKTHBIX PEIICHUH,

1.®.11.M11.02 OcHOBBI IpeANPUHUMATETHCKON
Her IEATECIILHOCTH,

1.®.11.M4.03 busHnec-moenb craprarna,
1.®.11.M9.03 TexHonoruueckoe
pOrpaMMHUpPOBaHUE,

1.®.11.M6.03 IIpoexTrpoBaHNE CBAPHBIX
COEIMHEHU B U3/IeTTUH,

1.®.11.M10.03 DnekTpoobopynoBaHue
MPOMBILUICHHBIX TPEIIPUATUN U YCTAaHOBOK,
1.®.11.M3.03 MoaenupoBaHuEe MaTepuaioB B
IBUTATEIECTPOCHUU: TOTyUYeHHE, CTPYKTYpa,
CBOICTBA,

1.®.11.M3.02 IIporpaMMHbIE KOMILIEKCHI
MPOCKTUPOBAHMSI DJIEMEHTOB JIBUTATENIEH,
1.®.11.M9.02 YnpasneHnue 6a3amMu TaHHBIX MPU
ABTOMATHU3UPOBAHHOM MPOEKTUPOBAHUU
TEXHOJIOTMYECKUX POIIECCOB,

1.®.11.M5.03 OcHOBBI IPOMBILIUIEHHOTO JU3aifHa,
1.®.11.M4.02 YnpaBineHne TEXHOIOTHUECKUM
cTapTarom,

1.®.11.M10.02 [TudpoBbie 2IeMEHTHI CHCTEM




YIIpABICHUS,
1..11.M6.02 TexHOIOTHH 3arOTOBATEILHOTO
MPOU3BO/ICTBA 00PaOOTKON METAILIIOB IaBJICHHEM

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MPEAIIECTBYOINUX TUCITUTIIAH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI COCTaBNIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
3

OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 144 144

AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 32 32
Jlabopatopubie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 71,5 71,5
OdopmiteHrEe 0TYETOB MO IPAKTUICCKUM paboTam 20 20
[loaroToBka K nMpakTU4eCKUM paboTam 10 10
[lonroToBka K TECTUPOBAHUIO 110 TEMAaM Kypca 16 16
IToaroroBka k qud.3a4dery 25,5 25.5

KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5

By koHTpos (3a4eT, qud.3a4eT, IK3aMeH) - nud.3auer

5. Conep:kaHue IMCUUIIMHBI

OObeM ayTUTOPHBIX 3aHATHUHN 1O BUaM B
paiz[.gena HaumenoBaHnue pa3nenoB IUCLHUIUIMHBL Jacax
Bcero JI 113 JIP
1  ({[TosynpoBOIHUKOBBIE TPUOOPHI 51 25 26 0
’ YceunuTeny 1 aHaJloroBble MHTETPAJIBHBIE 13 7 6 0
MUKPOCXEMBI
5.1. Jlekuun
Ne Ne Kox-
nexummlpasiena HanmeHoBaHMe MM KpaTKOE COACPKAaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 Beenenue. [Ipenmer anekrponuka. O6aactb npuMeHeHUs. Pa3iensl 371eKTPOHUKH. )
Krnaccudukaius 31eKTpOHHBIX TpUOOpoB U ycTpoicTB. [Ipenmymniectsa




MOJTyTIPOBOAHMKOB. 3aga4uu Kypca. @usnueckre 0CHOBBI TOIYTPOBOAHUKOBBIX
npuOOpOB. DHEpreTUUECKe YPOBHU U 30HBI. [IpOBOAHMKY, TUAIEKTPUKU U

o TynpoBoAHUKH. COOCTBEHHBIE MOTYIPOBOAHUKH. [IprMecHbIE TOIYTIPOBOAHUKI
(p 1 n-TunoB). p—n-nepexox. [Iponeccr Ha p-n nepexoze NpU OTCYTCTBUU
CMEIIICHMS.

[Tpsmoe u oOpaTHOE cMeleHHne p-n nepexoaa. BonbT-amnepHas xapakTepucTHKa
(BAX) p-n nepexoxa. JlaBuHHbBIN U TerI0BOM MpoOoi. BiusHue Temneparypsl Ha
BAX p—n-nepexona. EMkocTs p-n-nnepexoza. [1omynpoBogHUKOBBIE JUOBI.
Knaccudukanus 1uonoB, uX yciaoBHO-rpadudeckoe 0003HaYCHHE.

Boinpsimurenbable A10Abl. OHO(a3HBIH OTHOMOIYIEPUOIHBIN BHITPSIMUTEID,
BpeMeHHbIE 1uarpaMMbl. BAX nuonos (MaeanpHasi, annpoKCUMHUPOBAHHAS U
uaeannsupoBanHast). [lapamerpsl BEIIpAMUTENBHBIX 11010B. OqHODa3Has
MOCTOBasl CX€Ma BBINPSAMIICHHSI, BDEMEHHBIE AMArPAMMbI TOKOB M HAIIPSKEHU .
HmnynbcHble 1uosbl. [lepexoanble nporecchl BKIIOYEHUE U BBIKIIOUEHUS.
MoOIIHOCTH OTEph 00PATHOTO BOCCTAHOBJICHHUSI.

[TapameTpsl UMITYIIbCHBIX AHOAOB. J[nonbl IIIOTTKH, MX OCHOBHBIE 3HAYCHUS
napameTpoB. CTaOMIUTPOHBI U cTaOUCTOPHI. BosbTaMiiepHas xapakTepuCTHKA
crabuuTpoHa. Cxema mapamMeTpruIecKoro CTaduaIn3aTopa HalpsHKeHUS Ha
ctabmmutpore. Crioco0 MOBHIICHUS TEPMOCTAOMIEHOCTH CTa0MITH3aTOpa
HanpspkeHus. [lapameTpbl cTaOmuTpoHOB. [locTpoeHNe BpeMEHHBIX THarpaMm
CHUTHAJIOB B CXEME MapaMeTPUUECKOro CTa0UIN3aTopa Ha MEPEMEHHOM
HanpsokeHUU. CBETOMOAbI: MPUHITUIT JEHCTBUS, cXxema BKitodeHus, BAX,
SIPKOCTHAsI XapakTepucTka. MiamMenenne ceeuenus ceetoanona. CeMucerMeHTHbIN
WHTUKATOP.

bunonspasie Tpan3uctopsl. Kiaccudukanus TpaH3ucTOpoB (OUTIONSIPHEIE,
noneBbie, IGBT). YcTpoicTBO M pUHIIUT IEUCTBUS OUIOJISIPHOTO TPAaH3UCTOPA n-
-1, BKIFOUEHHOTO 10 cxeme ¢ o0rieit 6a3oit (OB). Cxembl BKITFOUCHUS
Tpan3uctopoB: Ob, O3 u OK. Yacrornsie cBoiicTBa BT. Crarnueckue BAX
(BxomHas, BerxoaHast) s cxeM ¢ Ob u O3. OcHoBHbIe mapameTphl bT. CpaBHeHue
CXEM BKIIFOUCHHSI TPAH3UCTOPA.

YeunuTeIbHbIN Kackaj] Ha OCHOBE OUMOJIAPHOTo TpaH3ucTopa. JIMHEeHHbIN pexxum
pPabOTHI TPAH3UCTOPA. YCHIIUTEIbHBIN Kackas mo cxeme ¢ OD. ['paduyeckoe
MOCTPOEHUE HAarpy30uHoil quarpammel. Knacesl yeunenus A, B, AB, C. KitoueBoit
pexxuM paboTsl TpaH3ucTopa (kiaacc D), ero npenmyiecTsa.

[IepexonHble npoueccs! BKiIroueHus 1 BoikitoueHus bT. [Tpumep nenonszoBanus
bT B KI1104EBOM pEXUME Ha OCHOBE MUMITYJIbCHOTO TOHMKAIOLIETO
peoOpa3oBaTelis MOCTOSHHOTO HanpskeHus. [loneBbie TpaH3UCTOPBI. YCTPOHCTBO
U IPUHLINI IeHCTBHS [TOJIEBOTO TPAH3UCTOpA C 3aTBOPOM B BHJIE p—n-Tiepexoa (n-
KaHaJbHBIN). CXeMBbl BKJIFOUEHHS TPAH3UCTOPOB, X BAX (BbIXOAHAS U CTOKO-
3aTBOpHAs).

DJEeKTPOHHBIE YCHIIUTENN. XapaKTepUCTUKU U TapaMeTpbl YCHUIIUTEINEH.
Knaccugukarms oOpaTHbIX cBsi3ei B ycunurensix. OTpunaTensHas u
[OJIOXKUTEJIbHAST OOpaTHBIE CBA3U B YCHIIUTEINAX: KOOPPULIUEHT yCUIICHUS,
IPEUMYIIIECTBA U HEAOCTATKU.

[1osieBbIe TPAH3UCTOPBI C U30JIUPOBAHHBIM 3aTBOPOM U MHIYLIUPOBAHHBIM
KaHAJIOM: YCTPONCTBO M MIPUHIIMIT ISHCTBHS, cxema BKItoueHus, BAX (BbixomHas u
CTOKO-3aTBOpHAsi), OCHOBHbBIE CTaTUYECKHE MapaMeTphl. [lepexoaHbie Mpo1ecchl
BKJIFOYEHHSI U BBIKITIOUeHUs. [IpenMyIiecTBa n HEIOCTAaTKU TOJIEBBIX
TPAH3UCTOPOB 110 CPABHEHUIO C OUIONIIPHBIMHU.

IGBT TpaH3ucTOpbI: YCTPOKWCTBO U MPUHILIMII JEHCTBHS, YIPOIIEHHAs CXeMa
3aMeleHus, cxema BritoueHus, BAX (BbIXo/lHasi U CTOKO-3aTBOpPHAsi), OCHOBHbBIE
cTaTU4ecKue nmapaMmerpsl. [lepexoaHsie MpoLeCcehl BKIOYEHUS U BBIKIIOYCHMUS.
CpaBHeHue OumnosnspHbIX, nmoseBbix u IGBT TpaH3ucTOpOB MO0 OCHOBHBIM
napamerpaM. llepexoqHsle MpoLecchl B TPAH3UCTOPHBIX KIIKOYAX IIPU AKTUBHON U
AKTMBHO-WHyKTUBHOM Harpy3kax. [lorepu MoniHoCTH.
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Knaccudukarus tupuctopos. OHOONEpaIMOHHBIN THPUCTOP: YCTPOMCTBO U
MPUHIIMI ICHCTBHS, CXeMa 3aMelleHus1, anoaHast BAX, ycroBus BKIIFOUEHUS U
BBIKJTFOUEHUSA. OTHOMOIYIEPUOIHBIN YIIPABISAEMBbIN BHIIPSIMUTEIL: BDEMEHHbIE
TrarpaMMbl TOKOB M HAIIPSDKEHUS TTPU aKTUBHOW M aKTUBHO-WHyKTUBHOMN
Harpy3Kax, peryJInupoBOYHAs XapaKTEPUCTHUKA BBIIIPIMUTEII.

11

MoCTOBOH yIPaBIIAEMBbIN BBIIPIMUTENL. BPEMEHHBIE TMArpaMMBbl TOKOB U
HaIPsHKEHUS TIPU aKTUBHOM M AKTUBHO-UHAYKTHUBHOM HArpy3Kax, peryaIupOBOYHAS
XapaKTepUCTHKA BhIpAMUTEIA. [luarpamMmma yrpasineHus. [lepexognsie mpoueccsl
BKJIFOUECHHSI M BBIKJIFOUEHHUS OTHOONIEPALIMOHHOTO TUpHCcTOpa. [TapameTpsl
OJTHOOIIEPALIMOHHBIX TUPUCTOPOB.

12

Pa3HOBUAHOCTH THPUCTOPOB. IMHUCTOpP: YCIOBHUE BKIIOUEHUS U BBIKIIOUECHHUS,
BAX. Cumucrop: BAX, BpeMeHHbIe [uarpaMMbl TOKOB U HAIIPsHKEHUN
07IHO(A3HOTO PETYIATOPA IEPEMEHHOI0 HAPsKEHUs. 3alpaeMble THPUCTOPBI:
GTO, GCT, IGCT, noneBbie MCT. OcoO0eHHOCTH BBIKJIIOUEHHUS, YACTOTHEIE
BO3MOXKHOCTH. DKBHUBajeHTHas cxeMa 3amernienuss MCT. CpaBHeHHE THPUCTOPOB.
Ob6nactu npumMeHeHus. BpeMeHHble [uarpaMmbl TOKOB U HAIIPSKEHUN
OJHOTIOJIYIIEPUOIHOTO BBIIPSMUTENS HA OCHOBE 3aIIMPAEMOr0 TUPUCTOPA IIPH
AKTUBHOW U aKTUBHO-WHIYKTUBHOW HAarpys3Ke.

13

OnTo3MeKTpoHHBIE TPUOOPEL. DOTOPE3UCTOPHI, POTOAMONBI, POTOTPAHIUCTOPHI U
(boTOTUPUCTOPBI, cXeMbl BKITtoueHHsI, BAX. Ontope3ncTopbl, ONTOIHO/IEI,
OMTOTPAH3UCTOPHI U ONTOTHPUCTOPHI, CXEMBI BKIIFOUSHHSI, 007IaCTh IPUMEHECHHSL.

13

DJIEKTPOHHBIE YCWINTENN. XapaKTEPUCTUKU U TApaMETPbl YCUIIUTENEH.

14

Knaccugukarus oOpaTHbIX cBsi3eil B yeunurensx. OTpuuarensHas u
MOJIOKUTENIbHAsL 0OpaTHBIE CBSI3U B YCHJIMTENAX: KOAPGUIIUEHT YCUIICHNUS,
MPEeUMYIIECTBA U HEJOCTATKU. YCUIUTEIH nmoctostHHoro Toka (YIIT): naznauenue
1 0COOEHHOCTH, TPYJHOCTH COINIACOBAaHUS KackaaoB. Jpeild Hyis U METOBI €ro
yMmeHblIeHus. JuddepeHanbHplil yCHINTeNb: TPUHIMIT PaOOTHl,
MOTEHIUATbHASI TUAarpaMMBbl BHIXOJTHOW LIENH MPHU Pa3HbIX YPOBHAX BXOJHBIX
CUTHAJIaX.

15

JlnddepeHnmanbHbIN yCUITUTEIb: BpEMEHHbIE TUarpaMMBbl IIPU yCUICHUN
nuddepeHIMaNbHBIX U cUH(]a3HbIX curHanoB. Koadduurent nepegaun u
ocnabienus cuadasHoro curnaia. [IpeumyiiecTsa u HeqOCTaTKU

g depeHranbHoro yeuurens. OnepanroHHble yeuauTenad. OyHKIMOHAIbHAS
cxema onepanuoHHoro ycunuress (OY). Cxema BkimroueHus OY. Ilepenatounas
XapaKTepUCTHKa, OMYyIIeHUs ITpH aHanu3e cxeM ¢ OY. MuBepTupyronuii
YCHIINTEND.

16

Heunseprpyromuii ycunurenb. Cymmarop. MaTerparop. [[ByxBx0oa0Boit
KOMITapaTop, pereHepaTHBHBIN KOMIIapaTop, MyJIsTHBHOpaTop. OCHOBHBIE
napameTpsl OY.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue uimm KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

W3mepuTtenbHble TpUOOpPHI cTeH1a. MI3MepeHne TOKOB U HaIlpsHKEHUH B cXeMe Ha
nocTostHHOM Toke. 3akoHbsl Oma u Kupxrodda. YeTpoiicTBo 1 npuHIMI ASHCTBUSL
HIIEKTPOHHOIO ociuuiorpada. Mzmepenue curuaaoB mpy NOMOLIH
ocumwiorpada. BAX pe3ucropa Ha NOCTOSHHOM U IEPEMEHHOM TOKE.

2,3

VccnenoBanye JUOJ0B, HEYIIPABIIIEMOTO BBIIIPSIMUTEISA U ITAPaMETPUUECKOTO
cTabunuzaropa HanpsbkeHus». Msyuenne BAX u mapameTpoB q10A0B
(BeIIpsAMUTENBHOTO, [IIOTTKH, CTAOMINTPOHOB U CBETOJMO/IOB), CXEM
OJTHOTIOJTYTIEPUOTHOTO BBIIPSIMHUTENS M TApaMETPUUIECKOTO CTabuIu3aTopa

bunosspueie Tpansuctopsl (bT) u ycunurenpHblid kackaa. CXeMbl 17151 CHITHS




BOJIBT-aMIIEPHBIX XapaKTepUCTUK bT Ha IOCTOSHHOM M IEPEMEHHOM TOKE.
[TocTpoeHrEe BpEMEHHBIX AUATPAMM ISl TMHEHHOTO W KJIFOYEBOTO PEXKUMOB
paboTHL.

MOI[CJ'II/IpOBaHI/IC YCUIIUTCIIBHOT'O KaCKaJga Ha OCHOBC 6I/IHOH$IpHOFO TPpaH3UCTOpPA.
PacdeT 31eMEHTOB CXEMBI YCUIIUTEIIA U KOMIIBIOTCPHOE MOJACIIMPOBAHUC
OJHOKACKAaAHOT'0 YCUIIUTCIIA MO0 CXEME C 06H_[I/IM SMHUTTCPOM.

4,5

ViccrnenoBaHue OGUITONISIPHOTO TPAH3UCTOPA U TPAH3UCTOPHOTO YCUIUTEIBHOTO
Kackazay». M3yueHne XxapakTepuCTUK, TapaMeTPOB U PEKUMOB pabOThI
OUITOJISIPHOTO TPAH3UCTOPA U YCHIIUTEIIBHOTO KacKkaia C OOLIMM SMUTTEPOM

BrinpsMutenbHbie AH0ABI U cTaOMUTpoHbI. [TocTpoenue cxem s cHaTus BAX
BBITIPSIMUATEILHOTO IMO/Ia Ha MOCTOSIHHOM U TlepeMeHHOM Toke. [locTpoenue
BPEMEHHBIX JIMarpaMM CHUTHAJIOB B CXEME OJHOTIOJIYIIEPUOAHOTO BBITPSIMHUTEIIS
[py UaeanbHON U peanbHol BAX BBIIPSIMUTENBHOIO U0/, @ TAKXKE HA
CTAaOMJIMTPOHE U IBYXaHOJTHOM CTaOMIIUTPOHE HA IEPEMEHHOM TOKE.

OnHoonepanoHHbIN TUpUCTOP. [locTpoeHe BpEMEHHBIX JUarpaMM CUTHAJIOB B
CXE€Max OJJHOTIOJIYNEPUOAHOTO U MOCTOBOTO YIIPABIISIEMBIX BHIIPSIMUTENEH NpU
AKTUBHOM U aKTUBHO-UHIYKTHUBHOU Harpy3kax. PerynupoBouHble XapaKTepUCTHKU
BBIITPSIMUTEIICH.

8,9

VccrenoBaHue THPUCTOPA, CUMUCTOPA, 3aIIMPAEMOT0 TUPUCTOPA U OAHO(A3ZHBIX
peoOpa3oBatesiel Ha UX ocHOBe. M3yueHune XxapakTeprucTUK U IapaMeTpoB
TUPUCTOPOB: OOBIYHBIX (ACHMMETPUYHBIX ), CHMMETPHUUHBIX U 3aITUPAEMBIX.
O3HaKOMIJICHHE C MMPUMCHCHUEM OTUX HpI/I60pOB B CXEMax OJHOIIOJYIICPUOIHOT'O
YIPaBJIIEMOTO BBITPSIMUTEINS U IpeoOpazoBarese NePeMEeHHOr0 HaupsHKeHUs

10

MOI[CJ'II/IpOBaHI/Ie OJHOITOJIYIICPUOAHOTO YIIPABIACMOI'O BBIIIPAMHATECIIA. Pacuer
DJICMCHTOB CXCMbI U KOMITBIOTCPHOC MOACITIUPOBAHNUEC BBITIPAMUTCIIA.

11

Pa3HOBUAHOCTH TUPUCTOPOB: CUMUCTOD, 3anMpaemMblid TupucTop. [locTtpoenue
BPEMEHHBIX IMarpaMM CUTHAJIOB B CXEME OJJHOMNOIYNEPUOIHOTO YIPABIIEMOTrO
BBINPSIMUTENISL HA 3aIIMPAEMOM TUPUCTOPE, @ TAKKE B CXEME PETYIATOPA
[MEPEMEHHOT0 HANPSHKEHUSI HA CHMUCTOPE TIPU aKTUBHOM M AKTUBHO-UHAYKTHUBHOM
Harpy3Kax.

12

OnepannonHbli yeunurens. [locTpoeHre BpeMEHHBIX 1UarpaMM CUTHAJIOB B
CXeMaXx: HHBEPTUPYIOIIETO U HEMHBEPTUPYIOIIETO YCUIINTENEH, HHTETPaTopa,
KOMIIapaTopa U pereHepaTUBHOI0 KoMIaparopa.

13,14

VccnenoBaHre HHBEPTUPYIOIIETO YCUIIUTENSA, MHTETPaTopa U KOMIIApaToOpOB.
V3ydyeHne cxeM BKIIOUEHHS U XapaKTePUCTUK UHBEPTUPYIOIIETO YCUITUTES,
WHTErpaTopa, AByXBXOJOBOTO KoMmapaTtopa u Tpurrepa LlIMuara na 6aze
OINEPALMOHHOIO yCUIIUTEIIS

5.3. JIaboparopHbie padoThI

He mpenycmoTtpenbt

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimonmuenne CPC

Crucoxk nureparypsl (C yKkazaHueM
[Tonun CPC pasnenos, maB, cTpaHuil) / cceuika Ha  [CeMecTp

pecypc

Koi-
BO
JacoOB

Odopmienue oT4eToB 1o npaktuyeckum  (42-60; 9YM/: [OcH. nur., 1], c. 7-28, c. 37-

pabotam

[TYM/: [OcH. auT., 3], c. 7-28, c. 37-49, c.
59-65, c. 80-85; [OcH. nut., 4], c. 14-32, c.

49, c. 59-65, c. 80-85; [OcH. aur., 2], c. 14-
32, ¢. 42-60; YMO mns CPC [1], c. 4-10,
c.12-14, c. 16-17; IlpodeccuonanpHbie Oa3bl

20




JaHHBIX 1 I/IH(l)OpMaI_[I/IOHHBIe CIIPaBOYHBIC

cncremsr: [1], [2]; TIO: [11, [2], [3].

[lonroToBka K MpakTU4ECKUM paboTam

[TYMJ: [OcH. muT., 1], c. 9-45, c. 49-63, c.
76-92, c. 108-122; [OcH. nut., 2], c. 7-83, c.
87-104, c. 150-160, c. 176-194; [OcH. nut.,
3], c. 7-28, c. 37-49, c. 59-65, c. 80-85;
[dom. muT., 1], c. 46-113, c. 215-274, c. 347-
369, c. 392-403; [Hom. nut., 2], c. 12-50;
DVYMJIL: [OcH. nurt., 1], ¢. 7-28, ¢. 37-49, c.
59-65, c. 80-85; [OcH. nut., 2], c. 14-32, c.
42-60; [ domn. nurt., 4], c. 12-50.

10

[ToaroToBKa K TECTUPOBAHUIO IO TEMaM
Kypca

[TYMJ: [OcH. uT., 1], c. 9-45, c. 49-63, c.
76-92, c. 108-122; [OcH. nur., 2], c. 7-83, c.
87-104, c. 150-160, c. 176-194; [OcH. nwur.,
3], c. 7-28, ¢. 37-49, c. 59-65, c. 80-85;
[dom. muT., 1], c. 46-113, c. 215-274, c. 347-
369, c. 392-403; [dom. nut., 2], c. 12-50;
OVYMJ: [OcH. mut., 1], ¢. 7-28, ¢. 37-49, c.
59-65, c. 80-85; [Hom. aut., 4], c. 12-50.

16

[TonroroBka K aud.3a4ery

[TYM/: [OcH. nuT., 1], c. 9-45, c. 49-63, c.
76-92, c. 108-122; [OcH. nurt., 2], c. 7-83, c.
87-104, c. 150-160, c. 176-194; [OcH. nurt.,
3], c. 4-89; [dom. nuT., 1], c. 46-113, c. 215-
274, c. 347-369, c. 392-403; OYMU: [OcH.
muT., 1], c. 4-89; [OcH. nut., 3], c. 4-198;
[Hdom. nut., 5], c. 5-276; YMO nna CPC [1],
c. 4-17; OteuecTBEHHBIE U 3apyOEIKHBIE
YKypHaJIbl o qucuumuinge: [1], [2].

25,5

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIs NPOBeAeHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENILHOCTH 00yYarOIUXCsl.

6.1. KouTpoabusie meponpusitusa (KM)

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Ne | Ce- Bun
KM|mectp| KoHTpOIs

Yuu-

Makc.|I[Topsinok HauncieHus
TBHIBA-

Bec
Oam 0aJu10B

ercqa B [TA

Texynuit
KOHTPOJIb

Ortuer [1P1

[To mpakT4eckon
pabote 1 (KOHTpOIIb
pasnena 1) ctyneHTom
WHANBUIYaIbHO
[peI0CTaBISIETCS
oopMmiteHHBIN OTYET
0,125 7 [B yCTaHOBIEHHBIX
CPOK 2 HEJEINH.
OneHuBaercst
KaueCTBO
odopmiieHus,
HKCTIIEPUMEHTAIBHBIX
TaHHbIX, IPa(UKOB,

3a4CT

nudpepeHIpoBaHHbII




BPEMEHHBIX
rarpamm, BHIBOJIOB U
CPOK BBITIOJTHCHHSI
oTYeTa.

OOuwmii 6amt mpu
OLIEHKE CKJIaJbIBACTCS
W3 CIIeIYIOIIX
[MOKa3aTeJeH.

1. KauectBo
oopMIeHUs
(omieHMBaeTCA
odopmieHre pabOThI
COTTIaCHO
TpedoBanusiM ['OCT,
B TOM YHCIIC HATMIHE
MOJPUCYHOUYHBIX
HaJIMCel, Ha3BaHUS
TaOJIMII,
KOOPJIMHATHBIX OCEH,
MacITadoB,
MOAMNUCEN CUTHAJIOB
Ha BPEMEHHBIX
nuarpammax):

- Ka4eCTBO
odopmiieHue padoThI
COOTBETCTBYET
TpeboBaHUsIM — |
0a;

- Ka4eCTBO
odopmieHre pabOThI
JACTHYHO
COOTBETCTBYET
TpeboBanusM — 0,5
0aia;

- Ka4eCTBO
odopmieHre PabOTHI
HE COOTBETCTBYET
TpedoBaHusIM — 0
0asuIoB.

2. [TpaBUJIBHOCTH
DKCIIEPUMEHTAITLHBIX
TTAHHBIX:
HKCIIEPUMEHTAJIbHbIE
TaHHbIE, TPaQUKH,
BpEMEHHbIE
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIBHO — 4 Oaa;
DKCIIEPUMEHTATBLHBIC
naHHbIC, TPapUKH,
BpEMEHHBIC
arpamMmbl U
pacueThl BHITIOTHEHBI
paBUIbHO Ha 75% —




3 bayna;
DKCIIEPUMEHTATbHBIC
naHHbIC, TPapUKH,
BpEMEHHBIC
arpaMMBbl U
pacueThl BHITIOTHEHBI
rpaBuiIbHO Ha 50% —
2 Oamna;
DKCIIEPUMEHTATLHBIC
naHHbIC, TPapUKH,
BpEMEHHBIC
rarpaMMBbl U
pacueThl BHITIOTHEHBI
MpaBUIbHO Ha 25% —
1 6amn;
DKCIIEPUMEHTATLHBIC
TaHHBIC CHSTHI HE
BEPHO, OOIbIIast
JacTh TpapKOB WK
BPEMEHHBIX
arpaMm He
noctpoeHa — 0
0aJoB.

3. [IpaBUiIbHOCTD
BBIBOJIOB!

- BBIBOJIBI HAITUCAHBI
CaMOCTOSITEITEHO U
TOTUYECKU-
000CHOBaHBI — 2
Oaia;

- BBIBOJIBI HAITHICAHBI
CaMOCTOSITEIIEHO |
TTOTHYECKH-
obocHoBaHbI Ha 75%
— 1,5 6anna;

- BBIBOJIBI HAITUCAHBI
CaMOCTOSITENTEHO U
TOTUYECKU-
ob0ocHoBanbl Ha 50%
— 1,0 Gam;

- BBIBOJIBI HAITHICAHBI
CaMOCTOSITEIIEHO H
TTOTHYECKH-
obocHoBaHbI Ha 25%
— 0,5 6amna;

- BBIBOJIBI HAITUCAHBI
HE CAMOCTOSITEIIHHO
1y HeBepHbIe — 0
0asoB.

4. CpoK BBIMIOJTHEHUS
oTYera:

- 32 KOXK]IyIO
IPOCPOUCHHYIO




HEZIEII0
PE3YIBTUPYIOIIHI
0as 3a paboty
YMeHbIIaeTcs Ha |
Oa.

Texymuit
KOHTPOJIb

Ortuert [1P2

0,125

[1o nmpakTH4ecKou
pabote 2 (KOHTPOJb
paznena 1) ctyneHToM
WHINBUTYATBHO
MPEeIOCTaBISICTCS
0(OPMIICHHBIN OTYET
B YCTaHOBJICHHBIX
CPOK 2 HEENH.
OueHuBaetcs
Ka4eCTBO
oopmienus,
HKCIICPUMEHTATBLHBIX
TaHHBIX, TPa(UKOB,
BPEMEHHBIX
rarpamm, BEIBOJIOB H
CPOK BBITIOJTHCHHS
oT4eTa.

OO6mmwmit 6anmt npu
OLICHKE CKIIaJBIBACTCS
W3 CIICTYIOIIIX
[MOKa3aTeseu.

1. KauectBO
odopmieHus
(omleHMBaeTCs
odopmiieHue paboThI
COTJIACHO
tpedoBanusm ['OCT,
B TOM YHCJIC HATNIHEC
MOJIPUCYHOYHBIX
HaJIIMCel, Ha3BaHUS
TaOJIHNII,
KOOPJIMHATHBIX OCEH,
MacITadoB,
MOAITNCEN CUTHAJIOB
Ha BPEMEHHBIX
nuarpammax):

- Ka4eCTBO
odopmieHne paboThI
COOTBETCTBYET
TpeboBaHUsIM — |
Oa;

- KQ9eCTBO
odopmiieHue paboThI
JACTHIHO
COOTBETCTBYET
TpedoBanusM — 0,5
Oana;

- KQ9eCTBO
odopmiieHue paboThI
HE COOTBETCTBYET

TpeboBaHusM — 0

nudpepeHITpoBaHHbII
3a4eT




0aJIoB.

2. [TpaBUJIBHOCTH
DKCIIEPUMEHTAITLHBIX
TTAHHBIX:
HKCIIEPUMEHTAJIbHbIE
TaHHbIE, TPaPUKH,
BpEMEHHbIE
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIBHO — 4 Oaa;
DKCIIEPUMEHTATBLHBIC
naHHbIC, TPapUKH,
BpEMEHHBIC
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIbLHO Ha 75% —
3 bayna;
HKCIIEPUMEHTATbHBIC
naHHbIC, TPApUKH,
BpEMEHHBIC
arpaMmbl U
pacueThl BHITIOTHEHBI
rpaBuiIbHO Ha 50% —
2 Oamna;
DKCIIEPUMEHTATBLHBIC
naHHbIC, TPapUKH,
BpEMEHHBIS
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIBHO Ha 25% —
1 6amn;
DKCIIEPUMEHTATbLHBIC
TTaHHBIE CHATHI HE
BEpHO, OOJbIIas
JacTh TpapKOB WK
BPEMEHHBIX
arpamMm He
nocrtpoena — 0
0asoB.

3. [IpaBUiIbHOCTD
BBIBOJIOB:

- BBIBOJIBI HAITUCAHBI
CaMOCTOSITENIBHO U
TOTUYECKU-
000CHOBAHBI — 2
Oaia;

- BBIBOJIbI HAITUCAHBI
CaMOCTOSITEIIEHO |
TOTrU4eCcKu-
obocHoBaHbI Ha 75%
— 1,5 Ganna;




- BBIBOJIbI HAITCAHBI
CaMOCTOSITEITEHO U
TOTUYECKU-
ob0ocHoBanbl Ha 50%
— 1,0 Gam;

- BBIBOJIBI HAITHICAHBI
CaMOCTOSITEIIEHO H
TTOTHYECKH-
obocHoBaHbI Ha 25%
— 0,5 6anna;

- BBIBOJIbI HAITCAHBI
HE CAMOCTOSITEIIHHO
1y HeBepHbIe — 0
0aJoB.

4. CpoK BBIMIOJTHEHUS
oTYera:

- 32 KQXK]IyIO
MPOCPOUCHHYIO
HEIeII0
PE3YIBTUPYIOIIHI
0ast 3a paboTy
YMEHbIIaeTcs Ha |
Oanm.

Texymmii
KOHTPOJIb

Ortuer [1P3

0,125

10

[1o nmpakTH4ecKou
pabote 3 (KOHTPOJIb
pazznena 1) ctyneHToM
WHINBUTYATBHO
MPEeIOCTaBISICTCS
0(OPMIICHHBIN OTYET
B YCTaHOBJICHHBIX
CpOK 2 HEENH.
OueHuBaetcs
Ka4eCTBO
oopmienus,
MPaBUIIBHOCTH
[peBapUTEIHHO
BEBITIOJTHCHHOTO
TTOMAIITHETO 3aJIaHus,
DKCIIEPUMEHTATBLHBIX
TaHHBIX, TPa(UKOB,
BPEMEHHBIX
rarpamMm, BEIBOJIOB H
CPOK BBITIOJTHCHHS
oT4eTa.

OO6mmwmit 6anmt npu
OLICHKE CKIIaJBIBACTCS
13 CIICAYIONINX
[MOKa3aTeseu.

1. KauectBO
odopmieHus
(omleHMBaeTCs
odopmiieHue paboThI
COTJIACHO
tpedboBanusm ['OCT,
B TOM YHCJIC HATNIHE

OJPUCYHOUHBIX

¢ hepeHIIMPOBAHHBIT
3aueT




HaJIMCel, Ha3BaHUS
TaOJIHII,
KOOPJIMHATHBIX OCEH,
MacITadoB,
MOAMNUCEN CUTHAJIOB
Ha BPEMEHHBIX
nuarpammax):

- Ka4eCTBO
odopmiieHue padoThI
COOTBETCTBYET
TpeboBaHUsIM — |
0a;

- Ka4eCTBO
odopmieHre pabOTHI
JACTHYHO
COOTBETCTBYET
TpeboBanusm — 0,5
0asa;

- Ka4eCTBO
odopmiieHrEe PabOTHI
HE COOTBETCTBYET
TpedoBaHusIM — 0
0aIIoB.

2. [TpaBUIIBHOCTH
BEITIOJTHCHHS
[peIBapUTEIHLHOTO
TTOMAIITHETO 3aJIaHusl:
- IPaBUJILHO
BEITIOJTHEHHO®
[peBapUTEIHLHOE
TTOMAIITHEe 3a/IaHue —
3 Gamna;

- IPEIBAPUTEIILHOE
JTOMAIIIHEe 3a/1aHue
BEITIOJTHEHO
MpaBUIbHO Ha 75% —
2,25 Oamna;

- IPEIBApUTEIILHOE
JTOMAIITHEe 3a/1aHue
BBITIOJTHEHO
paBuibHO Ha 50% —
1,5 6anna;

- IPEIBAPUTEIILHOE
JTOMAIIIHEEe 3a/laHue
BEITIOJTHEHO
MpaBUIBHO Ha 25% —
0,75 Oamna;

- IPEIBApUTEIILHOE
JTOMAIITHEe 3a/1aHue
BBITIOJTHEHO HE BEPHO
— 0 OaoB.

3. IlpaBunbHOCTH
DKCIIEPUMEHTAITLHBIX
TTAHHBIX:

OKCIICPUMCHTAJIBHBIC




TaHHbIE, TPaQUKH,
BpEMEHHbIE
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIbHO — 4 Oaa;
DKCIIEPUMEHTATbHBIC
naHHbIC, TPApUKH,
BpEMEHHBIC
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIbHO Ha 75% —
3 bayna;
DKCIIEPUMEHTATbHBIC
naHHbIC, TPapUKH,
BpEMEHHBIC
arpamMmbl U
pacueThl BHITIOTHEHBI
rpaBuiIbHO Ha 50% —
2 Oamna;
DKCIIEPUMEHTATBLHBIC
naHHbIC, TPapUKH,
BpEMEHHBIC
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIbHO Ha 25% —
1 6amn;
DKCIIEPUMEHTATLHBIC
TaHHBIE CHATHI HE
BEepHO, OOJbIIas
JacTh TpapKOB WK
BPEMEHHBIX
arpamMm He
nocrtpoena — 0
0aJoB.

4. [IpaBUIBbHOCTD
BBIBOJIOB:

- BBIBOJIBI HAITUCAHBI
CaMOCTOSITENIBHO U
TOTUYECKU-
000CHOBaHBI — 2
Oaia;

- BBIBOJIbI HAITUCAHBI
CaMOCTOSITEIIEHO |
TOTrU4eCcKu-
obocHoBaHbI Ha 75%
— 1,5 6anna;

- BBIBOJIBI HAITUCAHBI
CaMOCTOSITEJIBHO U
TOTUYECKU-
ob0ocHoBanbl Ha 50%
— 1,0 Gam;

- BBIBOJIbI HAITUCAHbI




CaMOCTOSITEIIEHO |
TTOTHYECKH-
obocHoBaHbI Ha 25%
— 0,5 6anna;

- BBIBOJIbI HAITHCAHBI
HE CAMOCTOSITEIIHHO
1y HeBepHbIe — 0
0aJIoB.

5. CpoOK BBITIOTHEHUS
oTYera:

- 32 KaXIyI0
MPOCPOUCHHYIO
HEJIeITI0
PE3YIBTUPYIOIIHI
0as 3a padboTy
YMEHbIIaeTcs Ha |
6a.

Texymuit
KOHTPOJIb

Ortuert [1P4

0,125

10

[1o nmpakTH4eckou
pabote 4 (KOHTPOJb
paszzena 2) CTyIeHTOM
WHINBUTYATBHO
MPEeIOCTaBISICTCS
0(OPMIICHHBIN OTYET
B YCTaHOBJICHHBIX
CPOK 2 HEENH.
OueHuBaetcs
Ka4eCTBO
oopmienus,
MPABHUIILHOCTH
[peBapUTEIHHO
BBITIOJTHCHHOTO
TTOMAIITHETO 3aJIaHus,
DKCIIEPUMEHTATBLHBIX
TaHHBIX, TPa(UKOB,
BPEMEHHBIX
rarpamm, BEIBOJIOB H
CPOK BBITIOJTHCHHS
oT4eTa.

OO6mmwmit 6anmt npu
OLICHKE CKIIaJbIBACTCS
W3 CIICTYIOIIIX
[MOKa3aTeseu.

1. KauectBO
odopmieHus
(omleHMBaeTCs
odopmiieHue paboThI
COTJIACHO
tpedboBanusm ['OCT,
B TOM YHCJIC HATNIHE
MOJIPUCYHOYHBIX
HaJIIMCel, Ha3BaHUS
TaOJIHNII,
KOOPJIMHATHBIX OCEH,
MacITadoB,
MOAITNCEN CUTHAJIOB

Ha BPCMCHHBIX

nudpepeHITpoBaHHbII
3a4eT




uarpaMmax):

- Ka4eCTBO
odopmiieHue padoThI
COOTBETCTBYET
TpeboBaHUsIM — |
0a;

- Ka4eCTBO
oopmieHre pabOThI
JACTHYHO
COOTBETCTBYET
TpeboBanusm — 0,5
0aia;

- Ka4eCTBO
odopmieHre pabOTHI
HE COOTBETCTBYET
TpedoBaHusIM — 0
0asuIoB.

2. [TpaBUIIBHOCTH
BBITTOJTHEHHSI
MPeIBAPUTEIHLHOTO
JOMAIITHEeTO 3aaHus:
- IPaBHIILHO
BEITIOJTHEHHO®
MpeIBapUTEIHLHOES
JoMalHee 3aJaHue —
3 Gamia;

- IPEIBAPUTEIILHOE
JOMaITHee 3ajaHre
BEITIOJTHEHO
MpaBUIbHO Ha 75% —
2,25 Oamna;

- IpeIBAPUTEIHLHOE
JoMaltHee 3aaHue
BBITTOJTHEHO
rpaBuibHO Ha 50% —
1,5 6anna;

- IPEIBAPUTEIILHOE
JOMaIHee 3ajaHre
BEITIOJTHEHO
MpaBUIbHO Ha 25% —
0,75 0amna;

- IpeIBAPUTEIHLHOE
JoMalHee 3aJaHue
BBITTOJIHEHO HE BEPHO
— 0 OaoB.

3. IlpaBunbHOCTH
DKCIIEPUMEHTAITLHBIX
TTaHHBIX
HKCTICPUMEHTaJIbHBIC
TaHHbIE, TPaPUKH,
BpPEMEHHBIC
arpamMmbl U
pacyeThbl BBITIOIHEHBI
MpaBUIBHO — 4 Oaa;




DKCIIEPUMEHTATbLHBIC
naHHbIC, TPapUKH,
BpEMEHHBIC
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIbHO Ha 75% —
3 bayna;
HKCIIEPUMEHTATbHBIC
naHHbIC, TPApUKH,
BpEMEHHBIC
arpamMmbl U
pacueThl BHITIOTHEHBI
rpaBuiIbHO Ha 50% —
2 Oamna;
DKCIIEPUMEHTATbHBIC
naHHbIC, TPapUKH,
BpEMEHHBIS
arpamMmbl U
pacueThl BHITIOTHEHBI
MpaBUIBHO Ha 25% —
1 6amn;
DKCIIEPUMEHTATbLHBIC
TTaHHBIE CHATHI HE
BEPHO, OOIbIIast
JacTh TpaKOB WK
BPEMEHHBIX
arpamMm He
noctpoeHa — 0
0asoB.

4. [IpaBuUIbHOCTD
BBIBOJIOB:

- BBIBOJIBI HAITUCAHBI
CaMOCTOSITEJIBHO U
TOTUYECKU-
000CHOBaHBI — 2
Oaia;

- BBIBOJIbI HAITUCAHBI
CaMOCTOSITEIIEHO H
TOTrU4eCcKu-
obocHoBaHbI Ha 75%
— 1,5 6anna;

- BBIBOJIBI HAITUCAHBI
CaMOCTOSITEJIBHO U
TOTUYECKU-
ob0ocHoBanbl Ha 50%
— 1,0 Gam;

- BBIBOJIbI HAITUCAHBI
CaMOCTOSITEIIEHO |
TOTrU4eCcKu-
obocHoBaHbI Ha 25%
— 0,5 6amna;

- BBIBOJIBI HAITUCAHBI
HE CaMOCTOSITEJILHO




1y HeBepHbIe — 0
0aJoB.

5. CpOK BBITIOTHEHUS
oTYera:

- 3 KaX1yI0
MPOCPOUCHHYIO
HEIeII0
PE3YIBTUPY IO
6as1 3a paboty
YMEHbIIaeTcs Ha |
Oa.

Texymmii
KOHTPOJIb

TectupoBanue
«Jlrnoaw»

0,125

10

[IpoBepka
TEOPETUYECKUX
3HAHU 110 TeEME
«Inoapr» (KOHTpOIB
paznena 1)
MPOBOAUTCS B (hopme
KOMITBIOTEPHOTO
TECTHPOBAHUS MOCIIE
BBITIOJTHEHMS
[MPAKTUYECKON
paboTsr 1.

Tect coctout u3 10
BOIIPOCOB,
MO3BOJISIOIIUX
OLICHUTb 3HaHUs
CTYJIEHTa TI0 TeEME
«Inonpl». Ha oTBeTHI
OTBOJUTCS 12 MUHYT.
KonniecTBO NOMBITOK
1.

- [IpaBWIBHBIN OTBET
Ha Borpoc — 1 Gat.

- HacTuuHO
[IPaBUJIBHBIN OTBET HA
Bonpoc — ot 0,25 1o
0,75 Ganna B cimy4yae
4-X TIpaBUIIBHBIX
OTBETOB.

- YacTuHO
[IPaBUJIBHBIN OTBET HA
Bonpoc — ot 0,33 1o
0,66 Ganna B ciryyae
3-X MpaBUIIBHBIX
OTBETOB.

- HacTuuHO
[IPaBUJIBHBIN OTBET HA
Borpoc — 0,5 6amia B
ciydae 2-x
[IPABWJIBHBIX OTBETOB.
- HenpaBuiibHBII
OTBET Ha Borpoc — 0
0aJuIoB.

G hepeHIMPOBAHHBIT
3aueT

Texymmii
KOHTPOJIb

TectupoBanue
«Tpan3zucropbi»

0,125

10

[IpoBepka
TEOPETUUECKUX
3HAHUI 10 TEME

G hepeHIIMPOBAHHBIT
3aueT




«Tpanzucropsn»
(xoHTpOIB paznena 1)
MpOBOIUTCS B (hopMme
KOMIIBIOTEPHOTO
TECTUPOBAHUS MIOCIIE
BBITTOJIHCHHUS
[IPAKTUYECKON
paboThI 2.

Tect cocTout u3 10
BOIIPOCOB,
[103BOJISIOIINX
OLICHUTh 3HAHHUS
CTYJIEHTA TI0 TEME
«Tpanzucropsi». Ha
OTBETHI OTBOAUTCS 12
MHUHYT. KonuecTBo
MOMNBITOK 1.

- [TpaBUJIbHBII OTBET
Ha Bonpoc — 1 6am.

- HacTtuuHo
[IPaBUJILHBIN OTBET HA
Borpoc — ot 0,25 1o
0,75 Ganna B cydae
4-X MpaBUIbHBIX
OTBETOB.

- HacTtuuHo
[IPaBUJIbHBIN OTBET HA
Borpoc — ot 0,33 1o
0,66 G6anna B ciydae
3-X MpaBWIbHBIX
OTBETOB.

- HacTtuuHo
[IPaBUJIbHBIN OTBET HA
Borpoc — (0,5 Gana B
ciyyae 2-x
[MPaBUJIbHBIX OTBETOB.
- HenpaBuiibHbIl
OTBET Ha Borpoc — ()
0aJuIoB.

Texymmii
KOHTPOJIb

TectupoBanue
«Tupucropsn»

0,125

10

[IpoBepka
TEOPETUYECKUX
3HAHU 110 TeEME
«Tupuctope»
(koHTpOJB pa3zzena 1)
MPOBOIUTCS B (hopme
KOMITBIOTEPHOTO
TECTUPOBAHUSA M1OCIIE
BBITIOJTHEHMS
[MPAKTUYECKON
paboTsr 3.

Tect cocTout u3 10
BOIIPOCOB,
[TO3BOJISIOIINX
OLICHUTb 3HaHUs
CTY/ICHTA 10 TEME
«Tupucropsi». Ha

i epeHITMPOBaHHBIN
3ayer




OTBETHI OTBOAUTCS 12
MHUHYT. KonuecTBo
MOMNBITOK 1.

- [TpaBUJIbHBII OTBET
Ha Bonpoc — 1 6am.

- HacTtuuHo
[IPaBUJILHBIN OTBET HA
Borpoc — ot 0,25 1o
0,75 Ganna B cydae
4-X MpaBUIbHBIX
OTBETOB.

- HacTtuuHo
[IPaBUJIbHBIN OTBET HA
Borpoc — ot 0,33 1o
0,66 G6anna B cydae
3-X MpaBWIbHBIX
OTBETOB.

- HacTtuuHOo
[IPaBUJIbHBIN OTBET HA
Borpoc — (0,5 Gana B
ciyyae 2-x
[MPaBUJIbHBIX OTBETOB.
- HenpaBuiibHbIl
OTBET Ha Borpoc — ()
0aJuIoB.

Texymuit
KOHTPOJIb

TectupoBanue
«YCUIUTETN

0,125

10

[IpoBepka
TEOPETUYECKUX
3HAHU 110 TeEME
«Yeunurenn»
(KOHTpOJIb pa3zzena 2)
MPOBOIUTCS B (hopme
KOMITBIOTEPHOTO
TECTHPOBAHUS MOCIIE
BBITIOJTHEHMS
[MPAKTUYECKON
paboThI 4.

Tect coctout u3 10
BOIIPOCOB,
MO3BOJISIOIIUX
OLICHUTb 3HaHUs
CTYJIEHTa 10 TEME
«Ycunurenu». Ha
OTBETHI OTBOIUTCS 12
MuHYT. KonmmuecTBo
MOMBITOK 1.

- [IpaBWIBHBIN OTBET
Ha Bormpoc — 1 Gat.

- HactuuHo
[IPaBUJIBHBIN OTBET HA
Bonpoc — ot 0,25 1o
0,75 Ganna B cimyuae
4-X paBUIIBHBIX
OTBETOB.

- HactuuHo
[IPaBUJIBHBIN OTBET HA

Borpoc — ot 0,33 10

nudpepeHITpoBaHHbII
3a4eT




0,66 G6anna B crydae
3-X MpaBWIbHBIX
OTBETOB.

- HacTtuuHo
[IPaBUJIbHBIN OTBET HA
Borpoc — (0,5 G6anna B
ciyyae 2-x
MPaBIJIbHBIX OTBETOB.
- HenpaBuiibHbIl
OTBET Ha Borpoc — ()
0aJuIoB.

ITpome- N
n¢hepeHITMpOBaHHBINA
91 3 |xyrouHas Jlndpdep 3a11l{eIT) - 20
aTTecTaIus

JnddepennnanbHbII
3a4eT MPOBOJIUTCSA B
dbopme
KOMITbIOTEPHOTO
TE€CTUPOBAHUS.

Tect coctout u3 20
BOIIPOCOB,
MO3BOJISIOIIUX
OLICHUTb 3HaHUs
CTyJIEHTa 10 TeMam
BCEro Kypca. Ha
OTBETHI OTBOJIUTCS 25
MUHYT. KommuecTBo
MOMBITOK 1.

- [IpaBWIBHBIN OTBET
Ha Borpoc — 1 Gast.

- HactuuHo
[IPaBUJIBHBIN OTBET HA
Bonpoc — ot 0,25 1o
0,75 Ganna B cimyuae
4-X IpaBUIIBHBIX
OTBETOB.

- HactuuHo
[IPaBUJIBHBIN OTBET HA
Bonpoc — ot 0,33 1o
0,66 Ganna B ciryyae
3-X MpaBUIIBHBIX
OTBETOB.

- HactuuHo
[IPaBUJIBHBIN OTBET HA
Borpoc — 0,5 6amia B
ciydae 2-x
[IPABWJIBHBIX OTBETOB.
- HenpaBuiibHBII
OTBET Ha Borpoc — 0
0aJuIoB.

¢ hepeHIPOBAHHBIH]
3a4eT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bua npomexyTouHOR Kpurepun
ITpouenypa npoBeneHus
aTTeCTalyu OLICHUBaHUs
. | Peiftunr oOyvaromerocs 1no JMCHMILIMHE ONpeaensercs |B cOOTBETCTBUM €
nuddepeHIpoBaHHbII
saueT TOJIBKO IO pe3ysbTaTaM TeKyllero KoHTpons. CtyaeHt Bnpasejnmn. 2.5, 2.6

MIPOUTHU KOHTPOJIHHOE MEPOIPHUIITHE B paMKax

[Tonmoxxenusa




MIPOMEKYTOYHOM aTTecTanuu (3a4eT/9K3aMeH) st
YAYYIIEHUS CBOET0 PEHTHHTa U MOIYYUTh OLIEHKY 10
nucuurunHe cornacHo 1. 2.4 Tlonoxenus o BPC (nmpukas
pekropa ot 10.03.2022 r Ne 25-13/09). KorrponbHoe
MEpPOIPUATHE 3a4eTa/IK3aMeHa IPOBOTUTCS ISt TEX
CTY/IEHTOB, PEUTHHT KOTOPBIX MPHU BBHIMOJIHEHUN
KOHTPOJIBHBIX MEPONPUATUN B TEUEHUE CEMECTPA COCTABUII
Mmenee 60%.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne KM

Kommnerenuu Pesynbrarel 00yueHus

3HAET: TEPMUHOJIOTHIO, OCHOBHBIE OIPENEICHUSI IEKTPOHHON TEXHUKH;
CYTh (PM3UUECKUX MPOLECCOB, JIEXkKAIUX B OCHOBE NPUHLIUIA JeHCTBUS
HIIEKTPOHHBIX MOJTYIPOBOAHUKOBBIX TPUOOPOB; CBOWCTBA Pa3IMYHBIX

VK-2 FHAHAHAHHHHHH
MOJTYITPOBOAHUKOBBIX IPUOOPOB U UX XaPaAKTEPUCTUKH; TIPUHIIAITHI

CO3JIaHHsI MOJIEJIEH TOJTYTIPOBOTHUKOBBIX MPHUOOPOB [T PEIICHHS 3a1a4
po¢eCCHOHAIIBHON JesITeIbHOCTH.

'YMeeT: BBIOUpAaTh AJIEMEHTHI AJIEKTPOHHBIX CXEM IS PEeIeHuUs
MOCTaBJICHHOM 3a/1auyl; aHAJIM3UPOBATh U ONUCHIBATh (pU3HUECKUE
[IPOLIECCHI, TPOTEKAIOIIUE B MOIYIIPOBOIHUKOBBIX MPUOOPAX; IPABUIBLHO
WHTEPIPETUPOBATH YKCIIEPUMEHTAIBHBIE TAHHBIE C TEOPETUYECKUMU

YK-2 MOJIOKEHUSIMU; TIOI0UPATH JINTEPATypHbIE HCTOYHUKY JIJIS1 pELICHUS 3314
M0 TeMaTHKe JaHHOM y4eOHOM TUCIMIUIMHBL, HCIOIb30BaTh
KOMITBIOTEPHYIO TEXHUKY IIPU 0(OPMIIEHUH OTYETOB J1a00paTOPHBIX padoT;
MOJIEIIMPOBATh MPUHLIUIINATIBHBIE JIEKTPOHHBIE CXEMBI C IIOMOLIBIO
KOMITbIOTEPHOU TEXHUKH

HMeeT mpakTHYEeCKUI OMBIT: YKCIIEPUMEHTAIBHBIX UCCIIETOBAHMI
XapaKTEePUCTUK U MPABUILHOTO BHIOOPA MOIYIPOBOTHUKOBBIX IPHOOPOB;
YIIPABJICHHS JIEKTPOHHBIMU YCTPONCTBAMU; OpPTraHU3aLNHU

VK-2 CaMOCTOATCIBHOI'O 06yLIeHI/ISI U CaAMOKOHTPOJIA, pa6OTLI C COBpECMCHHBIMU
TCXHUYCCKUMHU CPEACTBAMU U HHq)OpMaHHOHHLIMH TCXHOJOTUAMHU B
HpO(bCCCI/IOHaJ'ILHOI\/'I 06J18.CTI/I, MPUKJIAAHBIMU IIpOrpaMMaMi JJIs1 pCHICHUA
MHXCHCPHBIX 3a/1a4 DJICKTPOHUKH U MOJACTIUPOBAHUSA DJICKTPOHHBIX CXEM

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

1. Top0Gaues, I'. H. [IpombiniuieHHas 37eKTpOHUKA Y4eO. It SHEPT. CIell.
By30B Ilox pen. B. A. JlaGyHuoBa. - M.: DHeproaromusaar, 1988. - 319,[1] c. uin.

2. 3abpomun, 0. C. [IpomsbrnenHas snexTponuka [ Texct] yue6. mocod.
JUIs By30B. - M.: Beicimas mkona, 1982. - 496 c. uin.

3. Tensman, M. B. [Ipeo6pazoBarenpHas TexHuka Y. 1
[TomympoBOAHUKOBEIE MPUOOPHI U DJIEMEHTHI MUKPOIEKTPOHUKH Yueb. mocodune
HOx.-VYpan. roc. yu-T, Kad. DaexkrponpuBoa 1 aBTOMaTU3aIus MPOM. YCTAaHOBOK;
HOVYpI'Y. - Yensbunck: Uznarenscto FOYpI'Y, 2000. - 105,[1] c. ui.

0) OononHumMeNbHAsL IUMepamypa:




1.

2.

I'yces, B. I'. Dnekrponuka Y4eb. mocobue Jijist MpuOOpPOCTPOUT.
CIIeIMAIBHOCTEHN BY30B. - 2-€¢ U3/., epepad. u goi. - M.: Beicmias mxkona, 1991. -
621,[1] c. un.
I'enbman, M. B. [IpeobpasoBarenpHas TexHuka [ TekcT] yueb. mocobue
10 HAIpaBJIEHUIO "DIIEKTPOTEXHUKA, JIEKTPOMEXAHUKA U AIEKTPOTeEXHOoIorun" M.
B. I'enbman, M. M. Jlynkun, K. A. Tlpeobpaxenckwii ; FOx.-Ypan. roc. yH-T, Kad.
DNEeKTpONpPUBOA U aBTOMATH3ALUA TPOM. YCTaHOBOK ; FOVYpI'Y. - UensOunck:
Nzparensckuii Lentp FOYpI'Y, 2009. - 423, [1] c. . 351eKTpoH. Bepcus

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
PedeparuBHbiit xypHai. DnekTponuka. 23. cBof. ToM Poc. akan. Hayk,
Bcepoc. un-T Hayd. u Texs. undpopm. (BUHUTH) pedeparuBnblit xxypHai. - M.:
BUHUTH, 1980-
Bectauk FOxHO-Ypanbckoro rocy1apcTBEeHHOTO YHUBEPCUTETA.
Cepus: Duepreruka Ox.-Ypain. roc. yH-T; FOYpI'Y xypHan. - YensaOuHck:
N3parensctBo FOVYpI'Y, 2001-

I.

2.

2) MemoouuecKkue yka3anus 0as CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL.

I'enbman, M. B. @usnueckne OCHOBBI AJIEKTPOHUKH.
[IpeobpazoBarenbHas TexHuka [IporpamMmma, MeTOA. yKa3aHUsl U KOHTPOI. 3aJJaHuUs
Uit cryaeHToB-3a04. M. B. T'enbman; FOx.-Ypai. roc. yu-1, Kad. Dnekrponpuson u
aBTOMaTHU3alus MpoM. ycTaHoBOK; FOx.-Ypai. roc. yu-1, Kad. Dnexrponpuson u
aBToMaTtu3aius npom. yctanoBok; FOYpI'Y. - Uensabunck: Uznarenscteo FOYpI'Y,
2002.-41,[1] c.

1.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
I'enpman, M. B. ®usnueckre OCHOBBI AJIEKTPOHUKH.
IIpeobpazoBarenpHas TexHuka [IporpaMmma, MeToA. yKa3aHUsI M KOHTPOJI. 3aaHUs
s ctyneHToB-3a04. M. B. I'enmbman; FOx.-Ypai. roc. yu-T, Kad. Dnexrponpuson u
aBTOMaTH3aus MpoM. ycTaHoBOK; KOx.-Ypai. roc. yu-T, Kad. Dnexrponpuson u
aBTOMarTu3anus npoM. ycranoBok; FOVYpI'Y. - YUensbunck: M3narensctso FOYpI'Y,
2002.-41, [1] c.

l.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
JIUTEpaTypbl HIIEKTPOHHOMN
dbopme
['enbman, M.B. [IpeoOpa3oBarenbHast TeXHHKA: ydeOHOE
YueOHo-
noco6ue. B 3 u. Y. [. [TonynpoBogHUKOBBIE TPHUOOPHI U
OcHoOBHas METOINYECKIE
1 TeDATYDA MATCDHATEL 2JIEMEHTBI MUKPORJIEKTPOHUKH. - YensgOunck: M3naTenscTBo
patyp " (bep . IOVpI'Y, 2000. - 105 c.
AP https://aep.susu.ru/assets/56_uch posobfoe.pdf
Y4eOHo- Du3ndecKre OCHOBHI JICKTPOHUKH: yaeOHOe mocodue K
b OcHoBHas MeTonuyeckue  [maboparopHbeiM paboram / M.B. I'enbman, M.M. ynkun, H.M.
TUTEpaTypa MaTepHuabl Canpynosa, O.I'. Tepemuna. - Yensounck: M3narenscTBo
Kadenps HOVYpI'Y, 2007. - 94 c. https://aep.susu.ru/assets/56 uchfoe Ir.pdf
4 JlononHuTEeNbHAS [YUeOHO- [IpeoOpazoBarenpHas TeXHHKA: yaeOHOE ocodue / M.B.
nureparypa metonmueckne  [lenmpman, M.M. lynkun, K.A. IIpeobpaskeHCcKuil. - YensiOuHck:




MaTepHuabl M3narensckuii Lentp OYpI'Y, 2009. - 423 c.
Kadeapol https://aep.susu.ru/assets/53 pt.pdf

IlepedeHpb UCTIONB3YyEMOTO TPOrPAMMHOIO OOECIIEUEHMS:

1. Microsoft-Office(6eccpouno)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)
3. -Multisim(6eccpouHo)

[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Undopmammonnsie pecypebt OI'Y OUIIC(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUTTHHbI

Bun zanaruii

No
ay/l.

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
MPeyCTaHOBICHHOE IPOTpaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe s
pPa3IMYHBIX BUIOB 3aHITUI

CamMocTogreabpHas
pabota cryaeHTa

812-

(30)

KoMIbroTepHbIi Kj1acC UMEET 25 NepCOHAIbHBIX KOMIIBIOTEPOB C BBIXOJIOM B
WutepHet (pecypcsl 1 poHb1 OMOIMOTEK). OTKPHITHIE KOMMEPUYECKUE
[pECypChI JUTsl aKaZileMUYecKoro foctyna. OTedecTBeHHbIE U 3apyOeKHbIC
YKypHaJbl o AucuuiuinHe. HaygHo-TexHudeckas HHGopMalus, coaepsarias
CBEZICHUS O HOBBIX TUIIaX IEKTPOTEXHUUECKUX KOMILIEKCOB. PeecTprl u
oromterenn OUIIC (Hayuno-Texaudeckas nHdopmarus, coaepskamas
CBEJICHUSI O HOBBIX THUIAX MOJIYIPOBOAHUKOBBIX TPUOOPOB).

Jlexuun

204
(3r)

MynbsruMmenuiiabii kinace Ha 150 mect. OcHallleH OJHUM KOMIIBIOTEPOM,
[MPOEKTOPOM C IKPAHOM, MYJITUMEIMHHBIMUA KOJIOHKAMH, UMEETCS BBIXO]I B
nHTepHET. Ha KoMIbIoTepe ycTaHOBJICHA oniepalinoHHas cuctema Windows,
Microsoft Office.

JlaGoparopHsbie
3aHATHUSA

904
(36)

J11s mpoBeIeHUS 3aHATHI UCIIONIb3YIOTCS CIEIMAIN3UPOBAHHBIE CTEH/IbI
«Du3nuecKre 0CHOBBI NIEKTPOHUKNY, TO3BOJIAIOLIUE UCCIIEN0BAaTh OCHOBHBIE
THUIIBI [TOJYTIPOBOAHUKOBBIX IPUOOPOB: AUO/IbI, CTAOMINTPOHBI, CBETOJUOIbI,
TPaH3UCTOPBI, TAPUCTOPBI, CAMUCTOPBI, 3aIIMPAEMble TUPUCTOPBHI, a TAKIKE
QJIEKTPOHHbBIE YCUIMTEHU: YCUIUTENIN IEPEMEHHOIO TOKA U OTEpallHOHHbIE
ycuiutenu. s n3MepeHyst napaMeTpoB U XapaKTEPUCTHK
[1OJTyIPOBOAHUKOBBIX TPUOOPOB M YCHIIUTEIIEH UCIIONIB3YIOTCS JIEKTPOHHBIE
nByxiyueBble ocumiiorpagsl tuna GOS-620, aneKTpoHHbIE
MHOTOIIpeIeNIbHbIE MYJIBTUMETPBI TUIIAa MY 67, CTpenoyHble BOJIBTMETPHI U
aMIIEPMETPBI.

IIpaxTrueckue
3aHATHSA U CEMUHAPBI

810-

(36)

KoMnbroTepHbI# Ki1acc, UMEIONIMN 25 000pyI0BaHHBIX PA00YMX MECT.
Kaxnoe pabouee MecTo OCHAIEHO KOMITBIOTEPOM. CONEPIKUT MOTHBIH
KOMIUIEKT IIPOrPaMMHOI0 00€CIeueHus 115l MOJICIMPOBAHUSI ITPOLIECCOB
MOJIYITPOBOJAHHOBBIX MPUOOPOB U AMEKTPOHHBIX ycunuTeneil. merorcs

HGO6XO,I[I/IMLIC AyAUOBU3YAJIbHBIC CPCACTBA 06yquI/1;1.




