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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Leabio ocBOCHMS AMCUUILUIMHBI SBJISETCS pelIeHHe 00y4arolMMHCS MPOEKTHBIX 3a/1ad mpodec-
CHOHAJILHOU JIEATENILHOCTH B 00JIACTH OCHOB AJICKTPOTEXHUKH W JJICKTPOHUKU, UX COBPEMEHHBIX METO-
JIOB pacuera, MOJEeIMPOBAHUS U TUArHOCTUKH.

3apaum: U3ydyeHUe MOHATUNHOTO anmnapara AUCIUIUIMHBI, OCHOBHBIX TEOPETUUECKUX MOJIOKEHUN
U METOJIOB, IPUBUTHE HABBIKOB MPUMEHEHHSI TEOPETUUECKUX 3HAHUN JJISl PEIlIeHUs] MPAKTUYECKUX 3a]a4
B 00JIaCTH OCHOB 3JIEKTPOTEXHUKH U JICKTPOHHUKH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucuummHa DNeKTPOTEXHUKAa M OCHOBBI 3JIEKTPOHHUKM OTHOCHUTCS K 4YacTH, (HopMupyemoi
y4acTHMKaMH 00pa30BaTeNIbHBIX OTHOLIECHUIA.

JUis m3ydeHus NaHHOW AMCLUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHMsS M HaBbIKH, (opMupyemble
MIPEALIECTBYIOIUMHU AUCIUIITINHAMMU:

DIEKTPOMEXaHUYECKHUE CUCTEMBI;

O3HakoMHUTEIbHAS PAKTHKA.

[lepedeHp mocienyromuX JUCLMIUIMH, AJS KOTOPBIX HEOOXOOUMBI 3HAHMsI, YMEHUS M HABBIKH,
¢dbopmupyeMble JTaHHON TUCIMITIITHHOM:

Teopus aBTOMaTH4ECKOTO yIIPABIICHUS;

DJIEKTPUYECKUI NTPUBOI;

MexaTpOoHHBIE y37IbI;

DIEeKTPONPUBOIBI POOOTOB M MAaHUITYJISITOPOB;

I'unpo- u nHEBMONPUBOIBI POOOTOB.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

OcBoeHue QUCHUIUIMHBI HApaBiIeHO Ha (JOPMUPOBAHHE DJIEMEHTOB CIEAYIONNX KOMIIETCHIIUN B
cootrBercTBuu ¢ OC BO u OIl BO no nanHoMy HanmpaBJjI€HUIO TOATOTOBKU:

IlepedyeHb MIaHMPYyeMBbIX Pe3y/JIbTATOB 00y4eHHUS M0 JUCHHUILIMHE (MOXYJIK0), COOTHECEHHbIX
¢ HHAUKATOPAMHM JI0CTHUKEHUSI KOMIIeTeHIM i

KoMnerennus NHaukaTopbl 10CTHKEHUST KOMIIe- Pe3yabTarsl 00y4yeHus
TeHI U

ITIK-2. Ciocoben [1K-2.1 BemosnHsier cOop 1 aHamu3 3HaeT: BapMaHThl TEXHUYECKUX pellie-
HpI/IHI/IMaTB y‘-IaCTI/IG JAaHHBIX IJIA HpOGKTI/IpOBaHI/ISI, CO- HUU B BHGKTpOTeXHHKe n BHGKTpOHI/IKe
B MPOECKTUPOBAHUU CTaBJISIET AJIbTEPHATUBHBIE BAPUAHTHI | Y MEET: MPUMEHATh METO/bI pacyeTa,
POOOTOTEXHUYECKHX | TEXHHMUYECKUX PelIeHui poOboTOTeX- MOJEIUPOBAHUSA
cucTeM (MX KOMIIO- HUYECKHX CUCTeM (MX KOMIIOHEHTOB) | Bianmeer: HaBpIkaMu pacyeTa ¥ MoJie-
HEHTOB) B COOTBET- JIUPOBAHUS YCTPOUCTB IEKTPOTEXHUKHU
CTBHH C TEXHHYEC- Y 3JIEKTPOHHUKHU
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CKHUM 3alaHUEM U ITK-2.2 O60ocHOBBIBaET BEIOOP 3HAET: CXEeMbI CHJIOBBIX YCTPOMCTB
HOPMaTUBHO- HamOoJee 1eaecoodpa3Horo perie- AJIEKTPOHUKHU U UX CXEM YIPABICHUS
TEXHUYECKOH J0KY- | HHSI PU MPOEKTUPOBAHUU POOOTO- YMeeT: UCcnoab30BaTh AIbTEPHATUBHbBIE

MGHTaHHGﬁ, co0II0- TEXHUYCCKUX CUCTEM (I/IX KOMITOHCH- | BAPUAHTBI CXCMOTCXHUYCCKUX PCIIC-
Jas pasJIM4HbIC TCX- TOB) B COOTBETCTBUH C TCXHHYCCKHM HUH SJICKTPOTEXHUKHU U DJICKTPOHUKH

HHUYCCKUC, DHCP- 3a1aHUCM U HOPMATUBHO- Bna;[eeT: PaCuYCTHBIMH HABBIKAMH,
rodpGeKTUBHBIE U TEXHUYECKOH JIOKyMEHTAIMEH C CO- | HaBBIKAMH KOMITBIOTEPHOTO MOJIEIINPO-
9KOJIOTMYCCKHUE TpC- 6HIO,Z[€HI/I€M Pa3IMYHbIX TCXHUYC- BaHUS B 3JICKTPOTCXHUKEC U DJICKTPOHU-
OoBaHUS CKHX, YHEProd(p(HEKTUBHBIX U IKOJIO- | K€

TMYECKUX TPeOOBaHMM
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4. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

CTpyKTYpa AMCHUIIUHBI:
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OBO3HAYEHMUA:

Buabl npoMeskyTOYHOM aTTecTalMM (BUABI KOHTPOJIsA):

OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OILCHKOM;
3a — 3ader;

Buasbi pador:

KoHTakT. — koHTaKkTHas paboTa 00yJaromUXCs C MPEToaBaTeseM;

JIek. — NeKIIMOHHBIC 3aHATHS,
JIa6.— nabopaTopHbie pabOTHI,
[Ip. — npakTHUeCKHE 3aHATUS;

KPII — kypcoBas paboTta (KypCOBOM MPOEKT);
PI'P — pacuetHo-rpaduueckas padora (pedepar);
CP — camocTosiTenpbHas paboTa CTYICHTOB;
3.6.— 00bEM AMCUUIUINHBI B 3a4ETHBIX €AMHULIAX.




CMOJIEHCKUIA
Hanpaenenue noocomosxu 13.03.02 «Onexmposuepeemura u 1eKmpomexHuKay ( eununan

IIpogpuns «PobomomexnHuka 6 31eKmpomMexanuieckux CUcmemaxy v 4 0 B
PIlJ] B1.B.03 «Onekmpomexnuka u 0CHO8bl 21eKMPOHUKUY M3"_)

Conep:xanue IMCUMILTAHBI:

Ne HaumeHoBaHMe BUI0OB 3aHATHI U TEMATHK, COACPKAHHUE

1 Jlexuuu:
1.1. Tema JIunuu c pacupeneieHHbBIMU MMapaMeTpaMy B yCTAaHOBUBIIEMCSI CUHYCOMJAJIBbHOM pe-
KUMeE.

1.2. Tema BoaHOBBIE TEPEXOAHBIE MPOIIECCHI.

1.3. Tema OpHo(azHble AMOAHBIC BHIIPAMHUTEIN 0€3 HAKOMHUTEICH M C HAKONUTEISIMH B yCTa-
HoBUBIIEMcs pexxume. [lonsTre 06 aBTokoNeOaHUsIX B HEIMHEWHOM Lienu ¢ 3JeMeHTaMHu, o0Ja-
JAIOIUMH OTPUIATEIbHBIM U (PEepeHIHaTBEHBIM CONPOTHBICHHEM

1.4. Tema Tpexdaznas MocToBas TUOHAS CXEMa BBIIPSAMIICHUSI 0€3 HAKOMHUTEICH M C CTIIaXH-
BAIOIIMM JIPOCCEIEeM B BBINpsMIIEHHOW I1enu. TpexcdazHas MOCTOBas THPUCTOPHAsi CXeMa BbI-
npsMUTENsE 0€3 HAKOMUTENEH U CO CrIIaXXKUBAIOUIUM JAPOCCENEM B BBITPSIMIICHHOM LIENH B BHIIPSI-
MUTEILHOM M HHBEPTOPHOM pexumax. HeoOXxoauMocTh mpuMeHeHHs TpaHchopmaropa.

1.5. Tema OnmHO-u Tpexda3Hbie TAPUCTOPHBIE KOMMYTATOPBI

1.6. Tema TpanszucropHsie mpeoOpa3oBaTed MOCTOSIHHOTO HarnpsbkeHUs B moctosinHoe (DC-DC)
KaK BTOPHYHBIE UICTOYHUKHU MUTAHUS

1.7. Tema Tpex¢azHble aBTOHOMHbBIE HHBEPTOPHI C MOOYEPETHOW KOMMYTAllMEll Ha YacTOTE BbI-
XoJHOM ceTu. TpexdazHble aBTOHOMHbBIE WHBEPTOPHI HAIPSKEHUSI C BBICOKOYACTOTHONH KOMMY-
Taluen KIIYen.

1.8. Tema Tpexda3zHbiii HemOCpeACTBEHHBIN MpeodOpazoBaTens yactoThl (HITY) ¢ ecrecTBeHHOIM
KOMMyTanuen (IUKI0KoHBepTOp). MaTpuunsle Tpan3uctopasie HITY.

1.9. Tema Perynupyembple HHIYKTHUBHOCTH U €MKOCTH Ha 0a3e CXeM CHJIOBOM AJIEKTPOHUKH. Pe-
I'YJIUPYEMbIE CTATHUECKNE KOMIIEHCATOPHI PEAKTUBHON MOIIHOCTH.

2 | JJaboparopHbie pabOTHI:

2.1 MopnenupoBaHue TUHUM C paclpee]IeHHBIMU NTapaMeTpamMu LenHoi cxemont (Ne 21).

2.2 Jlunus 6e3 moTeph Kak TPakT nepegaun curHainon (Ne 21a).

2.3. HuzkowactoTHelid ¢puiibTp Bepsamutens (Ne 23).

HccnenoBanue penakcalMOHHBIX aBTOKOJEOaHUN B CXEME C OJHOMEPEXOIHBIM TPaH3UCTOPOM
(Ne 29).

2.4. UccnenoBanne u moaenupoBanue npeodpaszoparenss AC-DC na I1K (Ne 29.1, 29.2),

3 CamocrodrenbHas paboTa CTyIEHTOB: pacin(poBaTh TEMBI

3.1. Tema llenu c pacnpeneneHHbIMH MapaMmeTpamu. [lepBuyHbIE MapamMeTpbl JIIMHHOW JIMHUU.
Juddepennnanbaple ypaBHEHUS OJHOPOAHON UIMHHOW JMHUH. CHHYCOUJANBHBIA YCTaHOBUB-
IUACS PEXUM B OJHOPOJHON JJIMHHOW JMHUU. berymue BosiHbl. Da3oBasg CKOPOCTh, BOJTHOBOE
COIIPOTHUBIIEHUE, IOCTOSHHAS PACIPOCTPAHEHU S, JUTMHA BOJIHBI.

OmnpeneneHre MOCTOSIHHBIX UHTEIPUPOBAHUS B YPABHEHUSX JJIMHHOM JIMHUM. Y PAaBHEHUS OJHO-
POJHON UIMHHOW JIMHUM C TUIIEpOOTUYecKUMHU (PyHKIMSAMH. BX0OIHOE CONMPOTHBIICHUE ATUHHON
nunann. KoaddurumenTt orpaxeHus BOIHBL. Y CJIOBHUE I HEUCKAKECHHOW JIMHUU.

JlinuHHBIE TUHUK 0€3 TOTephb: MOCTOSHHAS PaclpoCTpaHeHHs], (a3oBas CKOPOCTh paclpocTpaHe-
HUS BOJIHBI, BOJTHOBOE compoTuBieHue. CUCTEeMbl YPaBHCHUM JJIMHHOW JUHUU 0e3 moTepb. Pe-
MM XOJIOCTOTO X0J1a B JUIMHHON JTHMHUU Oe3 motepb. CTosiune BOJHBL. Y3JIbl U IMyYHOCTH Hampsi-
KEHUS U TOKA. 3aBUCHUMOCTh BXOJHOTO COITPOTHUBIICHUS PA30MKHYTOM HA KOHLE JUIMHHOW JTMHUHU
6e3 moTtepb OT AMUHBL Vcrnonbp30BaHUWE OTPE3KOB JJIMHHBIX JIMHUM, pAa30MKHYTBHIX Ha KOHIIE, B
KaueCTBE MHIYKTUBHOCTEM, EMKOCTEM, pE30HAHCHBIX KOHTYPOB.

PexuM KOpOTKOTO 3aMBbIKaHUS B JUIMHHBIX JIMHUSAX Oe3 moTeps. Mcmonb30BaHNE OTPE3KOB KO-
POTKO3aMKHYTBIX JIMHUW B Ka4€CTBE MHIYKTUBHOCTEW, EMKOCTEH, pE30HAHCHBIX KOHTYpOB. Pe-
aKTUBHAs HArpy3Ka B JUIMHHBIX JUHHIX 0e3 motepb. [Ipon3BosibHAS HATPYy3Ka B JJIMHHBIX JTHHHSIX
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6e3 motepb. Koapdurmenter Oerymeit u crosiueit BosH. [locTpoenue rpagukoB pacmpeaeneHus
HaIpsDKEHUS U TOKA BJIOJIb JIMHUM.

[lepexonHble mpolecchl B JUHEHHBIX LEMSIX C paclHpeleleHHbIMU nmapameTpaMu. [Ipsmbie u 00-
paTHbIE BOJHBI B JUIMHHOM JMHMU. BomHOoBBIE ypaBHeHMs. OmnpeneseHue MaJaroluiuX BOJIH.
Omnpenenenre OTPaKEHHBIX BOJIH MO KBUBAJECHTHON CXEMe U € MOMOIIbI0 KO3 uIueHTa orpa-
xeHus. OnpeneneHue NpeJoMICHHbBIX BOJH.

OTtpaxkeHre BOJIHBI C MPSMOYTOJIbHBIM (PPOHTOM OT KOHIIA JUHHUH B Clyyae aKTHBHOM, MHIYK-
TUBHOM M €MKOCTHOW Harpy3ku, B pexxumax XX u K3. Pacuer mepexomHbIX MpOLECCOB MPHU
HEHYJIEBBIX HAYAJIbHBIX yCIOBUSX.

3.2. Tema OpHo(azHble TUOTHBIC BBHIIPSIMHUTEIM O€3 HAKONMUTENEH, aHATMTUYECKUN pacyer ¢
MPUMEHEHUEM KYyCOYHO-JTMHEHOMN annpokcumanuu BAX auona. CxemMbl ¢ UI€aIbHBIMU THO/1A-
MU

JlnoiHbIE OAHOIOIYTIEPUOAHBIE BBINPSIMUTENIN C UHAYKTUBHBIM U €MKOCTHBIM CIJIa)KHBAIOIIAM
¢unbTpoM. AHanu3 paboThl ¢ IPUMEHEHUEM KYCOUHO-TMHEHHON annpokcumarin BAX

3.3. Tema IlonaTrne 00 aBTOKOJEOAHUIX B HEIMHEHHON 1€ C 3JIEMEHTAaMH, 00J1aJalOIMMHU OT-
pHULaTeNbHBIM JU(QepeHINaTbHBIM COIPOTUBICHUEM

ABTOKOJIE0aHUS B CXEME C OJTHOIIEPEXOAHBIM TPAH3UCTOPOM M TYHHEJIBHBIM AUOJOM.. AHAIU3 C
NPUMEHEHHEM KYCOYHO-TMHEHHON anmpoKCUMaluy. AHAIW3 yCTAaHOBUBIIMXCS aBTOKOJEOaHMIA
Ha ()a30BOI MIIOCKOCTH.

3.4. Tema Tpexdaznas MOCTOBasi TUOJHAS CXeMa BBIIPSMIICHHUS 0€3 HAKOIUTENECH U C CTIIaXH-
BaIOIIUM JPOCCEJIEM B BBIIPAMICHHOW Ienu. AHaiau3 paboThl C NPUMEHEHUEM KyCOYHO-
nuHeHol annpokcuManuu BAX. BpemeHHble 1uarpaMMel.

Tpexdaznas MocToBasi TUPUCTOpPHAsI CXeMa BBIMPAMIICHHUS 0e3 HAaKOMUTeNeH M C CriaXkuBaro-
LIUM JPOCCENIEM B BBIIPSIMICHHOW LIETIH. BBINPAMUTEIBHBIN U UHBEPTOPHBIN PEKUMBI.

3.5. Tema OnHO-U TpexdazHbie TUPUCTOPHBIC KOMMYTATOPbI

3.6. Tema TpexdazHbie aBTOHOMHBIE HHBEPTOPHI C MOOYEPETHOW KOMMYTALMEl Ha YacTOTe BbI-
XOIHOU CETH.

Tpexasznbie aBTOHOMHbBIE HHBEPTOPHI HAIPSXKEHUS C BBICOKOYACTOTHOM KOMMYTAIMEN KITIOUeH.
3.7. Tema Tpexda3zHbiii HEMTOCPEACTBEHHBIN MpeodOpazoBaTens yactoThl (HITY) ¢ ecrecTBeHHOM
KOMMYyTaluen (IIMKJI0KOHBEPTOD).

3.8. Tema Tpan3ucTOpHBIC MPEOOPA30BATENIN MOCTOSHHOTO HanpspkeHus B mocTostHHOS(DC-DC )
KaK BTOPHYHBIE HCTOUYHUKH MTUTAHUS.

3.9. Tema YcrpolicTBa CUIIOBOM AJIEKTPOHUKHU B AJIEKTPOIHEPreTUKe. PerynupyemMble MHIYKTHB-
HOCTH ¥ €MKOCTHU Ha 0a3e cXeM CHUJIOBOH 3JIEKTPOHHUKH. Perynupyemble craTHuecKue KOMIIeHCa-
TOPBI PEAKTUBHOW MOITHOCTH.

Tekymmid KOHTPOJIb: 3aIKUTa Ja00PATOPHBIX PadOT.
5. OBPA3OBATEJIBHBIE TEXHOJIOTUA

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTHH, UCTIOIb3yEMbIE TIPU peaM3alluy Pa3IMUHbIX BUIAOB yUeOHOM
3aHSITHIA 10 TUCIUTUINHE

No | Buapl yaeOHBIX 3aHATHT OO6pa3zoBaTenbHBIC TEXHOJIOTHH
/1
1 Jlexmun Kiaccuueckast (TpaguiimonHas, ”HGOpPMAIIMOHHAS ) TISKITHS

WuTepakTuBHAs JeKIHs (JIEKLIUS-BU3YaTU3aALIHS)
Jlexnus, cocTaBaeHHast HA OCHOBE PE3YyJIbTaTOB HAYYHBIX UCCIIEN0-
BaHUil, B TOM YHCIIE C Y4ETOM PETHOHAIBHBIX 0COOEHHOCTEH Mpo-
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(beccroHaIbHON AEATEIbHOCTH BBITYCKHUKOB U MIOTPEOHOCTEH pa-
ooronaresei

2 JlaGopaTtopHnas pabota TexHomoTHsI BRIMOTHEHUS 1a00PaTOPHBIX 3a/IaHUK B MAJIOW TPYIITIe
(B Opurage)

TexHoNOTHsI 00yYEHUS B COTPYTHHUECTBE (KOMaHIHAS, TPYIITIOBAs
paborta)

TexHomorust mpoOIeMHOT0 00yUYeHHUS Ha OCHOBE aHAIM3a Pe3yJbTa-
TOB J1Ta0OpaTOPHOH pabOTHI: HHIUBUAYAIBHBIN OIpOC, codecenoBa-
HHUE B MaJioil rpymme (Opurazne), o0CykIeHue pe3yabTaTOB KOMaH/I-
HOU pabOThI, TPYNIIOBAst JUCKYCCHSI, METOJT «KPYTJIOTO CTOJIAY,
MPEACTABICHUE CTYICHTOM WIJIHM TPYIIION CTYyACHTOB (OpHUTaaoif)
pe3yabTaToB 1abopaTOpHOH paboTH B opMe OTUETa

Jlomyck k nmabopaTopHOit paboTe

3 CamocrostenbHas pabora | MHpOpMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHU (IOCTYN K
cryaenToB (BHeayaurop- | DMOC ¢wimana, k ObC ¢unmana, noctyn K uH(POPMAIMOHHO-
Has) METOAMYECKUM MaTepHaiam 1o JUCIUTIINHE)

4 KonTpons (mpomexyTtou- | TexHOIOrHs yCTHOTO onpoca
Has aTTeCTallus: IK3aMeH)

6. OHEHOYHBIE MATEPUAJIBI V51 TEKYIIEI'O KOHTPOJISI X
IMPOMEXYTOYHOU ATTECTALIMUU - I OHEHKHN KAYECTBA OCBOEHHUA
JANCHUITINHBI

K npomexyTouyHO arTecTanuu CTYy/I€HTOB MO JUCLHUILIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaaTeneid, mpenoaaBaTeNd MOCASAYIOMMNX JUCITUTUINH, 3aBeytonue Kadenpamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYUIUH KOHTPOJb yCIEBAEMOCTH, TaK
Y TIPOMEKYTOYHYIO aTTECTAIIHIO.

OueHoYHbIe MATEPHAIbI TEKYLIET0 KOHTPOJISl yCIIeBAeMOCTH:
IIpumepsbl 3a1aHUi M0 3aLIUTE JJA0OPATOPHBIX padoT
[Tpumep 1.1. MneanuzupoBaHHas OTHOMOIYIIEPHOIHAS CXeMa 3apsiaa Oarapen

B wpeanu3upoBaHHON OMHOIIOIYIIEPUOAHON CXEMe 3apsiaa aKKyMmyJsTopHou Oartapew puc.l.l.1
UCTOYHUK cuHycouaaibHON DJ[C ¢ HyJleBbIM BHYTPEHHUM CONPOTUBICHUEM BKJIIOYAETCS 4epe3 AUOoJ Ha
aKKyMyJIATOpHYIO Oarapeto ¢ npotuBo-OJIC Eo m BHYyTpEeHHUM pPE3UCTUBHBIM CONMPOTHUBIICHHEM To. B
npoiiecce 3apsiaa npoTuBo-IC akkyMynsiTopa pacTer, a BHyTPEeHHEE CONIPOTUBICHUE MaaeT.

Hano: e(t)=Emsinot, Em, ®. Eg=var, ro=const. luox D — nneanbHpIi.

[IpeneOperass u3MEeHEHHWEM BHYTPEHHETO COMPOTHUBIICHHS, OMPEICIUTh 3aBUCUMOCTH CPEIHEro
3HAUEHUs TOKa OT BeanduHbl IpoTuBo-2/{C Eo.
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: i
Py
Eol !
C)e(t) I !
n
o1 |
: l
——
AKKyMyJIaTOpHAs
Garapest
Puc.1.1.1.
Pewenue
VYpaBuenune Kupxroda ams KoHTypa UMeeT BHIL:
e(t)—E, = u, (t)+i(t)-r, (1.1.1)

D10 anredpanyueckoe ypaBHEHHE — HEJIMHEHHOE, T.K. 3aBUCUMOCTD U, (i) — HenuHelHa. [Ipu no-
MymeHun 06 NACAJIbHOCTH ANOA4a 3TO O3HA4YaACT, YTO.

u, =0,ecmui >0, (1.1.2)

i=0,ectnu, <0

Breipazum u3 (1.1.1) HanpspkeHue Ha THOE:

u,(t)y=e(t)—E,—i(t)r, (1.1.3)
Torna, ycnoBreM HEMpPOBOISAIIETO COCTOSTHUS Auoa ¢ ydetoMm (1.1.2) Oyner:
up,(t)=(e(t)-E,) <0 (1.1.4)

Ha puc.1.1.2 npuBenens! rpaduxu e(t), EO, a Taxxke ux pa3HocTH npu 3HadeHUsx En=100 B,
Eo=30 B, xpyroBoii yacrore 314 pan/c.

1001

Puc.1.1.2.

Buano, uro nepuop cetu 0.02 ¢ cocTOUT U3 ABYX MHTEPBAIOB: HEMPOBOASAIIETO, KOTJa Pa3HOCTh
CUTHAJIOB MEHBIIE HYJIS, U MIPOBOSIIET0 HHTEpBaJla, KOTJa 3Ta pa3HOCTh MOJIOKUTENbHA. B mpoBoasiiem
UHTEpBaJle HANPSYKEHUE HA TUOJIE PaBHO HYJIIO, U YPaBHEHUE Ul TOKA UMEET BUI:

E -sinwt—FE
H _ 0
(1) =—= , (1.1.5)
"o

I'padux Toka (puc.1.1.3) moBropsieT o Gopme MONOKUTENbHYIO OTYBOJIHY Pa3HOCTHOTO CHTHA-

na OJIC u npotuBo-21C.
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Cyymiapaada 3/IC KoHTYpa

EZI Ff oo B3 0033 o4

1
in
F

B T >j

Prc.1.1.3.

I'panunel nHTEpBasia MpoBoAUMOCTH (1 U 2) onpenenstorcs u3 ycnous paseHcrBa IJ[C ucrou-
HHKa U poTuBo-2JIC B MOoMeHTHI wtl u ot2=n—wtl:

Ey

sin(ot) ) =sin(ot, ) =—, (1.1.6)
Em
. 2 Ey
Torma cos(wt; ) =+/1—sin(wtl)” = 1—(E—) ,
m

OTKyJa
(1.1.7)

) E
al = wt, = arcsin( =) |

Cpennee 3HaueHne Toka lp HAXOAUTCS O ONPENETIEHUIO CPETHEr0 3HAYCHHs (PYHKIIUU 32 TIEPUO;:

1 1 "f'E -sin(w-t)-E
I,=—-|i(t)-dt = : i
=7 i() |

0

O d(w-f) =
al

1 a? a2
= . [E -(—cos a)t)| -E,;- a)t| } =
2-ery L al al |2

1

1,

-|_EM ‘(cosal—cosa2)-E, -(az_mﬂ =

1

= [E, -2-cosal —E,-(z —2al)]= Ey |5, 1—(ﬂ)2 —ﬂ-(ﬂ—Z-arcsin(ﬂ)
27 -1, 27 -1, E, E, E

[Tpunumas 3a 6a30Boe 3HAUEHHUE CpeHEe 3HAYCHHE TOKA IPU OTCYTCTBUM NMPOoTHBO-D/IC Kak
E
m

I = :
- (1.1.8)

moJiyda€M B OTHOCUTEJIBHBIX €IUHULIAX CPECAHEC 3HAUCHUEC TOKA:

* 1 E E E
lo=—:]2- /1— =0y _ 20 (7 —2-arcsin(—% 1.1.9

I'paduk 3aBUCHUMOCTH CpeHETO 3HAYCHHS TOKA B ()YHKIIMHM OTHOIIEHUS BEIUYUHBI TPOTHBO-D/[C
E
k ammutyae DJC ucrounnka x = —> npusened Ha puc.l.1.4. Buano, uro ¢ poctom Ey cpennee 3nave-

m

HUE TOKa (IM0Ka3aHWe MarHUTORJIEKTPUUECKOr0 aMIIepMeTpa) najaer.
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Puc.1.1.4.
ITpumep 1.2. Pa3BeTBieHHAas [uoIHAs CXEMa

B cxeme puc.1.2.1 nano:
- cunycounansHas DJ1C ucrounukae(t ) = E,, - sin ot,

rae E,, =100B, 0 =1007 pax/c.

- uctrounuk nocrossaaon J1C E¢=20 B,

-THOAHBIH MocT D1-D4 u3 uaeanbHBIX THUOJIOB,
-pe3uctopel: R1=100 Om, Rx=400 Om.

OnpenenuTts HalpsHDKEHUE HAa Harpy3Ke Uy (t) ¥ BCE TOKH.

R1 I a iy

Uap

e(t) <

Uy

Puc.1.2.1.

Pewenue
B nanHoil pa3BeTBIIEHHON CXeMe IJIaBHBIE TPYJHOCTH 3aKIIOYAIOTCS B ONPENENICHUU COCTOSHUS
JMOJI0OB MOCTa B OTJIEJIbHbIE BPEMEHHbIE HHTEPBAJIbI IEpUOa CeTU. BpeMeHHble TpaHuIlbl 3TUX UHTEpBa-
JIOB TaK>K€ HEU3BECTHHBI.
W3 UHTYUTHUBHBIX PACCYX ACHUI MOKHO OIPENETUTH CIEAYIOINE BO3MOKHBIE COCTOSHUS:
1) nmpoBoasaT Tok quonasl D2 u D3 (D1 u D4 — 3aneptsl). 3TOMY COCTOSIHHIO COOTBETCTBYET CXEeMa

puc.1.2.2:

11
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Rl 1 a Iy

=
\E
jesl
(=]
=
=]
| M|
Uy=Uap

e(t)(

iy N/

b
Puc.1.2.2.

B 510l cuTyanuu HanpspKeHue

Uab=Eo. (1.2.1)

Cxema puc.1.2.2 — nuHelHas, Tak 4To AJIA €€ aHalIu3a MPUMEHUMBI BCE METO/bI pacyeTa JIUHEH-
HbIX 1eneid. HepaboTtatonue nuoast D1 u D4 HaxonsaTcs moa oTpunateabHbIM HanpsokeHueM (—Eo). DTo

ClIelyeT U3 ypaBHEHUH JUIsl KOHTYPOB, cojepkaiiux Eo 1 paccMaTpuBaeMblil JUON.
2) mpoBoasaT Tok auoabl D4 u D1 (D2 u D3 — 3anepTsl). OTOMY COCTOSIHHIO COOTBETCTBYET CXEeMa

puc.1.2.3:
R1 i a i
—(1
Ip1
Eo Um 2
(D) O w[]
umu ips >
v
b
Puc.1.2.3.
B 3T0i1 cutyanuu HanpspkeHue
(1.2.2)

uab= —Ej.
Cxema puc.1.2.3 — Taxke nuneiHas. Hepaboraromme auonst D2 u D3 HaxoasTcst moja oTpHia-
TeIbHBIM HampsbkeHueM (—Eo). 3To cnenyeT u3 ypaBHEHMI 171 KOHTYPOB, coaepxkamux Eo u paccmaTpu-

BAEMBII JUOI.
3)He MPOBOJMUT HU OJWH M3 JUOJIOB MOCTa. DTOMY COCTOSIHUIO COOTBETCTBYET cxema puc. 1.2.4:

R1 11 a ix

T

| I |
U, =Uan

e(t(

Puc.1.2.4.

Orta cxeMa Takxke JuHeliHas. HanpsokeHue uap sSBisieTcs 4yacTbio cuHycounanbHon O/]C nutanus

e(t E, -sinwt

Uu.. =
TR +R, " R +R,
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Bce nepaboraromme nuonsr D1, D2, D3, D4 naxomsTcs moa BO3JACHCTBHEM JBYX CHUTHAJIOB:
HAIPSDKEHUS Uab, U3MEHSIIOIIETOCS 110 CMHYCOMJAJIbHOMY 3aKOHY, U uMcTouHuKa nocrossHHol OJIC Eo.
PaccmoTpuM BiausiHME KaX10T0 U3 YKa3aHHBIX CUTHAJIOB MO MPUHIUITY HAJIOXKEHUS.

Ot ucrounuka E, Bce mruoabl HaXOAsATCs TIOJT OTPULIATEbHBIM HamnpsbkenueM (—Eo/2). Dto cneny-
€T U3 YPaBHEHUU JJI1 KOHTYpOB, conepxkaux Eo. [Ipenmnonaraercs, 4ro HanpspkeHWs: HA ABYX MOCIEN0-
BaTEJIbHO COEIMHEHHBIX JUOJaX pachpenessitoTcss NopoBHY. OT HANPSIKEHUS Uab COCTABIISIIOLIUE HAMpsi-
KEHUH Ha JM0JIaXx MOKHO HaWTH 1o 3akoHaM Kupxroda nmst cxemsr puc.1.2.4:

u, =uD2+uD3,

1.2.4
u,=-uDl-uD4 ( )
uDl+uD2 =0,

(1.2.5)
uD3+uD4 =0

HpI/I 3TOM BETBb C UCKIIFOUCHHBIM HCTOUYHUKOM Eo 3aMeHseTcs KyCKOM IIpOBOAA.
Hpez[nonaraﬂ, 4TO BCC AUOAbI OMMHAKOBEI U HAIIPSAXKCHUE HA IMOCICA0BATCIIPHO COCAMHEHHBIX U~
olax pacCrpeacisicTCa NOpoBHY, UMCEM COCTABJIAIOIINEC HaHp}I)KCHI/Iﬁ Ha JUOJaX OT HAIIPSIPKCHUS Uab:

uD2 = uD3 = ”;7 ,
(1.2.6)

uD1 = uD4 = —Ya
CyMMupys COCTaBIAIOUINE HANIPSKEHUH OT IBYX CUTHAJIOB, ITOJIy4aeM:
uD2 = uD3 =”—§b—%,

p (1.2.7)
uD1 =uD4 =Y _Z0

2 2

PaccmoTpenHbIe TpU CUTyalliM U COOTBETCTBYIOIINE UM JIMHEHHBIE CXEMBbl ONPEIEIAIOTCS BEIH-
YMHOM HaNpsKEHUS Uap. CUTyanus 3 co BCeMH Pa3OMKHYTBIMH JUOAaMU 0€3yCIIOBHO OyJeT B MOMEHTHI
mepexojia Uap Yepe3 HoJIb ¥ BOIM3H Hero. M3 (1.2.7) ciemyeT, 94To Mpu MOJOKUTEIPHOM 3HAYEHUHU Uab B
MOMEHT cpaBHeHUs ¢ EQ Bo3HMKaIOT ycnoBus otnupanus auonos D2 u D3 (cutyauus 1), a npu otpuna-
TEJIbHOM Uapb B MOMEHT CPaBHEHHUSI MOAYJISl 3TOTO HanpsikeHus ¢ —EQ - ycioBus otnupanus nuoaoB D1 u
D4 (cutyauus 2). BpemenHble AuarpaMMbl HalpsKeHUH MoKa3aHbl Ha puc. 1.2.5:

100y

1o HTVA 3
g T Nedt
i abi{ty
e(t) CHTVA 1 1iE0
—
wab(t)
al a2 |
B o 0004 0008 2
I Y S S FA SRS R .
-60]
—100
-10H
i t 0m
Puc.1.2.5.

I'paHuLIBI HHTEPBAIOB:
-MHTEpBaN Ol — M3 yCIOBHS COBIAACHHS HANPSDKEHHUS Uqp B cuTyanuu 3 ¢ Eo:

E, -sinal ‘R, = E,
R+ R,
100-sm(x1.400220.
100 + 400

13
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20 1
Otkyna sinol = 20-300 _1_ 495 1= arcsin(0.25) =14.47°
400-100 4

N3 ycnoBuit cummerpuu (cm.puc.1.2.5) cnenyer:
02 =180" — a1 =165.5°
a3 =180° + 01 =194.5°
a4 =360° — ol =345.5°

Toku B BETBSIX CXEMEI B PAa3JIMYHBIX CUTyalluAgX:
Cxema puc.1.2.2 (cutyamus 1, uap=Eo=20 B):

it _ 20 _ 6054
R, 400
i = e(t)—ugy, _ 100 - sin ot — 20 Clesinof—02 A
R 100

I'pannuHbIC 3HAYEHUS TOKA:
ij(al)=1i(a2)=1-sinal-0.2=0.25-0.02=0.23

MaxkcuManbHOE 3HaUYSHHUE TOKA!

e =0(90°)=1-0.2=0.8 A.

Tok BetrBu ¢ quogamu D2, D3 u Eo Haxoautcs no 1-my 3akony Kupxroda:
iD2=iD3=i —i, =1-sinowt-0.2-0.05=1-sinwt—-0.25A
I'paHnuHbIE 3HaYEHUS TOKA yKa3aHHBIX JHUOJIOB PaBHBI HYJIIO.

MakcuManpHOe 3HaUeHHE ITOTO ToKa paBHO 0.75 A B MOMEHT ®f = 90°
. 4 .
Cxema puc.1.2.4 (curyauus 3,u,, =100 -sin ot g =80-sin ).

Tox MCcTOUHUKA IIpU 3TOM COBIMAAACT C TOKOM HArpy3KHU IMPU UX MOCICAOBATCIBHOM COCANHCHUM!

100 - si
i1=iH=%=O.2-sinwt

['pannyHbIe 3HaYEHUS TOKA!

i(al)=i(a2)=0.2-sinal =0.2-0.25=0.05A

Pexum B cxeme puc.1.2.3 B otpunarensHoM nonynepuoze BxogHo IJC (curyanus 2) noBTOps-
€T cUTyaluio 1 ¢ TOYHOCTBIO 70 3HAKA.

MonenupoBanue cxembl B Multisim nmoka3ano Ha puc.1.2.6-1.2.8. Pucynok 1.2.6 moJHOCTBIO OT-
pakaeT UCXOJHYIO CXeMy M ee mapameTpsl. BBenensl manbie conpotuienus (mo 0.001 Om) B kavecTBe
JaTYNKOB TOKOB BETBEH. AMIIEpPMETP B BETBH MCTOUYHMKA HACTPOCH ISl U3MEPEHUs JCHCTBYIOIETo 3Ha-
YEHUsI TOKA, €ro MoKa3aHus BbIBEJEHbI Ha puc.1.2.7.

Tpu ocmwinorpada Mo3BONIAIOT HAOMIOAATH MTHOBEHHBIE IEPEMEHHBIE M CPaBHMBATH HUX C
HalJICHHBIMHU B aHAJTUTUYECKOH opme (cM. puc.1.2.8).
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e(t) 50B,0.5A

il(t) T

V() 50B.0.5A
iH(t) T
):\ /:
tf ﬁ

scilloscope-X5ST [

i0(t)

AVAVAVAY A

SMc

—
Puc.1.2.8.

Buano xoporiee coBnajeHue 3JKCIEPUMEHTAIBHBIX IEPEMEHHBIX C Pe3yJIbTaTAMU aHATUTHYECKUX
pacueroB. Kak nomonHeHHe K MpOU3BEICHHBIM pacyeTaM MOXKHO MPUOJIMKEHHO BBIYMCIUTH JEHCTBYIO-
niee 3HaueHue TOKa HCTOYHUKA, npenedperas ero HECHUHYCOHUIAJIbHOCTHIO, KaK

1 0.8
I~ Hmax — =2 — () 566 A=566 MA. DTO HE3HAUMTENHLHO OTIMYACTCS B CTOPOHY YBCIMUYEHHS OT II0-
R

Ka3aHus amnepmerpa 515.37 MA.
ITpumep 1.3. OgHononynepuogHas cxema ¢ THPUCTOPOM M PE3UCTUBHOMN Harpy3Koi
OpHonosynepuoiHas cxema ¢ TAPUCTOPOM U PE3UCTUBHOM Harpy3koi npuseneHa Ha puc.1.3.1.
Hano: cunycounanpHas J/[C uctounnka (aMIIMTy1a, 4acTOTa, HavaiubHas ¢a3a), CONPOTHUBIICHHUE

pesucropa. e(t)=Emsinot, Em, o, 1, yron ynpasneaus o.. Tupucrop T — naeanbHblil.

15



Hanpaenenue noocomosxu 13.03.02 «dnexmposnepeemura u 31eKmpomexHuxa» ( SHAT
Ipogunv «Pobomomexnuka 6 31eKmpomMexanuieckux CUCmemaxy \%} _)
PIIJ] B1.B.03 «9nexkmpomexnuxa u 0CHOBbL 2JIeKMPOHUKUY M3

JlonyIeHHs: THPUCTOP BO BKIIOYEHHOM COCTOSHHH HMMEET HYJEBOE COMPOTHUBJICHHE, B BBIKJIO-
YEHHOM — OECKOHEUYHO OOJIBIIOE.
OnpeaenuTh 3aBUCUMOCT CPEIHEr0 3HAUYEHHUS TOKA OT BEJUYHHBI yIJIa YIIPABICHHS THPHCTOPOM.

YpaBasitouuy, 31eKTpoT

iy T Jyw®
A
4@ AHozi _»KHTOL[
T(t)

C) e(t) ui(t)

Puc.1.3.1.

c

_‘
| M|

Pewenue
Tupuctop — moyiyynpaBisgeMblii pe3UCTUBHBIN 31eMeHT. [Ipu mpocrteilieM pacCMOTpPEHUH €ro
MOXHO MPEACTaBUTH KIIOUOM, 3aMBIKAIOIIUMCS MO KOMaHJI€ YNPABICHUS «YNPABISIONINN 3JIEKTPO-
KaToa» U HEOOXOAMMOM YCJIOBHH IMOJIOKUTEIFHOCTH HANIPSDKEHUS «aHoA-katom» (cm.puc.1.3.2):

YpaBiAomuil 21€KTpoa uy(t)

LT o oy
= = .

T
AHOQI AHopn

ur(t) ur(t)
Puc.1.3.2.

Karopn aTon

Bo BKJIIOUEHHOM COCTOSIHUM TUPHUCTOP BEJET ceOs KakK JUOJ ¢ OJHOCTOPOHHEH MPOBOAMMOCTBIO.
OH BBIKJTIOYAETCS TOTJA, KOTJA TOK CHAAaeT OO HyJs. BRIKIIOUWTH TUPUCTOP MO KOMaHE YIpaBJIECHUS
Henb3s. llocie BBIKIIOYEHMS] TUPUCTOP JOJDKEH HEKOTOPOE BpPEMS HAXOAMUTHCA IO OTPHLATEIbHBIM
HanpspKeHUEM (BpeMs BOCCTAaHOBJIEHUS 3allMparoIUX CBOMCTB). 3aTeM HaNpsKEHUE HAa TUHPUCTOPE MOXKET
CTaTh IMOJIOKUTENIBHBIM. TUPUCTOP 00sA3aH MPHU 3TOM OCTABATHCSA B PA3OMKHYTOM COCTOSIHMH, ITOKa HE
IIOCTYIUT YIIPABJIAIONNA KOPOTKUN UMITYJIBC MAJIOH MOILHOCTH.

W3 ananusa ypaBHeHus Kupxroga s paccMaTpuBaeMON CXEMbI CIIEAyeT, YTO HalpspKeHHe Ha
TUPUCTOPE TOJOXKUTEIBHO B MOJ0)UTENbHBIN nonynepuon 3JC cetn e(t)=Emsinmt. Yron ynpaBneHus —
3TO CABUI B CTOPOHY 3alla3/bIBaHUs UMIIyJbca yIpaBieHHUs oT MoMeHTa nepexona 3JC u3 obnactu ot1-
pHULATENbHBIX BEIMUYUH uepe3 HOob. Eciy ynpaBiasionuil UMIyJIbC IPUXOAUT B MOMEHT nepexona DJ1C
4yepe3 Hyllb, TO YroJ YIPABJIECHUS PABEH HYJIIO, U TUPUCTOP BKIKOYAETCsA Kak aumoA. g paccmarpusae-
MO cXeMbl MaKCMMaJIbHO BO3MOKHBIN yron yrpasinenus pasen 180°. Jlo npuxona MMIyabca TOK paBeH
HYJTII0, XOTS HANps KeHHEe Ha HeM M TOJ0XKHUTeNbHO. Ho Tpu mocTymueHny uMmyiabca B MoMeHT a=180°
mraoBeHHas DJIC yxe cragaeT 10 HyJIsl, TaK YTO TOKA B LIEMU HE OyAeT Booo1Ie.

B nmanasone yrios ympasienus 0<a<180° wunTepBan 0<wt<o TOK paBeH HyJIIO, a 3aTeM IOCIe
BKJIIOYEHHUSI TUPHCTOpa TOK moBTopsieT no (opme DJIC ceru. BpemeHnHble nuarpaMmbl MepeMEHHBIX U
TOKa3aHus NpUOOPOB NP 3aJaHHBIX MapaMeTpax CXeMbl W yrie ynpapieHus o=54° mokasaHel Ha
puc.1.3.3:

16



Hanpaenenue noocomosxu 13.03.02 «dnexmposnepeemura u 31eKmpomexHuxa» ( SHAT
Ipogunv «Pobomomexnuka 6 31eKmpomMexanuieckux CUCmemaxy Ay, 4 _)
PIIJ] B1.B.03 «9nexkmpomexnuxa u 0CHOBbL 2JIeKMPOHUKUY M3

2C HCTOTHHKA Hanp:xeHie Ha HATPY3KY

AR ANEA

a

TIMITyTIb CBI YTIPARITEHHA

H H [

[ misv || 1A |

A B el ([T= @ ]
+W:, ﬁ’:_

Kl ]

................... " 00 o i s o o0s R p
................... Al 00V | 0BV A 00V % _—
VBl VBl VEIVEL _save |
Timebase Channel A Channel B Trigger
Soale Seale |8 VIO Seale |8 MDiv Bige [E | ¢

/0
""""""""""" Rposiion [00 | Tposidon[00 | ¥ postion |20 Level J0 v
"""""""""""" [T et | bus| m| | c| 0 |[BE | me| 0 JOE [ € |singlMor e [

Cpennee 3HaueHre TOKa (HaAPsDKEHUS HA Pe3UCTUBHON Harpy3Ke) MOYKHO HaNTH Kak:

1 T. 1 21:. 1 E T .

Iy =—-[i(t)dt=—- [i(ot)d(wt)=—-2[ sin(ot)d(wt)=
T 27 2 r

0 0 o (1.3.1)

1 E

=—. " . [cosa+1]
2 r

Tak, quist yria ynpasnenus 0=54° u mapamerpos cxemsl: En=100 B, ©=100x paa/c, =10 Om pac-

yet 1o (1.3.1) maer:
1 100

I =L-&-[cosa+l]=—-—-cos540+1]=2.53A.
ooy 21 10

D710 HecKOJIbKO (Ha 23%) mpeBbIlIaeT MoKa3aHue MarHUTOdJIeKTpruueckoro amnepmerpa (1.94 A).
OuneHovHbIe MaTEPHAJIbI IO MPOMEKYTOYHON aTTECTALMU:
IIpumMepbl BONPOCOB K 3K3aMeHY N0 JMCIHUIIHHE:

1. llenu ¢ pacnpeneneHHbIMU mapaMmeTpamu. [lepBuunbie mapameTpsl yMHHON JnaNH. Juddepen-
LMAJIbHBIE YPABHEHUS OJHOPOAHON JUIMHHOM JIMHUU. CHHYCOMJAIbHBIN YCTAaHOBUBIIMNICA PEXHUM B OJ-
HOPOJHOW JIMHHON uHUU. beryue BoHbl. @a3oBasi CKOPOCTh, BOJTHOBOE COMPOTUBIICHUE, TOCTOSTHHAS
pacrpocTpaHeHus, IMHA BOJIHBI.

2. OnpeneneHue NOCTOSSHHBIX UHTETPUPOBAHUS B YPABHEHUAX JUIMHHOW JIMHUU. Y PaBHEHUS OIHO-
POIIHOW ITMHHOM JIMHUU C TUTIEPOOIMYECKUMU (QYHKITUSIMHU.

3.BxogHoe conpoTuBieHUE JIMHHON JuHUH. KoagduimeHT oTpakeHus: BOJHBI. Y CIIOBUE IS He-
HMCKaXEHHOW JINHKH.

4. JlnuuHble TUHUK 0€3 MOTeph: MOCTOSIHHAS paclpocTpaHeHus, (ha3oBas CKOPOCTh paclpocTpaHe-
HUS BOJIHBI, BOJTHOBOE COIpoTUBIeHNe. CHCTeMbl YpaBHEHHH ITTMHHOMN JIMHUU 0€3 MOTEePb.

5. Pexxum XoJocToro xoaa B JUIMHHOW JIMHUM Oe3 motepb. CTosuMe BOJHBL. Y3JIbl U IMYYHOCTH
HaIpsDKEHUS M TOKA. 3aBUCUMOCTb BXOJHOTO CONPOTHUBIICHHUS] PA30MKHYTON Ha KOHIIE /UIMHHOW JIMHUU
0e3 moTepb OT JUIMHBI. VIcroib30BaHUE OTPE3KOB JUIMHHBIX JIMHUM, PA30OMKHYTHIX Ha KOHIIE, B KaUeCTBE
HMHJyKTUBHOCTEH, EMKOCTEH, PE30HAHCHBIX KOHTYPOB.
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6.PexxuM KOpOTKOTO 3aMbIKaHUS B JUIMHHBIX JTUHUAX 0e3 morepb. Vcnonb3oBaHue 0Tpe3KOB KOPOT-
KO3aMKHYTBHIX JINHHM B KauecTBE WHAYKTUBHOCTEH, €MKOCTEH, PE30HAHCHBIX KOHTYpOB. PeakTuBHas
Harpy3ka B JUIMHHBIX JHHUSIX 0€3 MOTePb.

7. Ilpou3BonbHast Harpy3Ka B JUIMHHBIX JIMHUAX 6e3 notepsb. Koaddunments! Oerymei u crosden
BouiH. [TocTpoenue rpadukoB pacnpeaeneHus: Hanps>KeHUs: U TOKA BIOJb IMHUU. M3MepuTenbHas JIMHUA.

8.CoriacoBaHre OCHOBHOM NMHUTAIOIIEH JIMHUK ¢ Harpy3koil. Haubonee ynorpeOuTenbHbIE CXEMBI.

9. IlepexoaHble MPOIECCHl B JIMHEWHBIX METAX C paclpeeieHHbIMHI mapaMeTpaMu. [Ipsmeie u 00-
paTHbIE BOJHBI B JUIMHHOW TuHUU. BonHOBBIe ypaBHeHUs. OnpenereHue naaloiinxX BOJIH MpU HYJIEBBIX
HayaJlbHBIX yCIIOBHUSIX.

10.0Onpenenenne OTpaxeHHBIX BOJIH C TTIOMOIIbIO YKBUBAJICHTHON CXEMBI ¥ C TIOMOIIBIO KO3 PHITH-
eHTa oTpaxeHus. OnpeaeseHne NpeIoOMIEHHbBIX BOJIH.

11.0TpaxkeHre BOJIHBI C MPSIMOYTOJIBLHBIM ()POHTOM OT KOHI[A JIMHUH B CIIy4ae aKTUBHOW Harpy3KH,
WHIYKTUBHOM HArpy3ku, eMKOCTHOW Harpy3ku, B pexkumax XX u K3. Pacuer mepexoaHbIX MpoLeccoB
MIPU HEHYJIEBBIX HAYAJIbHBIX YCIOBUSX.

12. MHOrokpatHble OTpaK€HUsI BOJIH. MeToanka pacyeTa ¢ MPUMEHEHHEM PEKYPPEHTHBIX COOTHO-
LIECHHUI.

13.01H0da3HbBIE AMOIHBIE BBHITIPAMUTETN 0€3 HaKOMHUTENIeH, aHAIUTHUECKUI pacdyeT ¢ MPUMEHEHH-
€M KyCOuHO-JIMHeHOoM annpokcumarini BAX nuoma. CxeMbl ¢ HaeaIbHBIMUA TUOAAMHU

14. nMoaHBIE OAHOOIYTIEPUOAHBIE BBIIPSIMUTENN C MHAYKTUBHBIM U €MKOCTHBIM CIJIa)KHBAIOIIAM
¢unbTpoM. AHanu3 paboThl ¢ MPUMEHEHHUEM KYCOUHO-IMHEHHOH anmpokcumarnu BAX

15. Tlonsatre 06 aBTOKOIEOAHUSIX B HETMHEHHOM 1M C JIEMEHTaMH, 00JIaaloMMHA OTPUIIATEITh-
HBIM U pepeHInanbHBIM COTPOTUBICHUEM

ABTOKOJIE0aHUSI B CXEME C OJHOINEPEXOJHBIM TPAH3UCTOPOM U TYHHENIBHBIM AHOJOM. AHAu3 C
IPUMEHEHHEM KYCOYHO-JIMHEHHOHN anmpoKcuManui. AHaJIN3 yCTaHOBUBIIMXCS aBTOKoJeOaHMi Ha ¢a3o-
BOM IIJIOCKOCTH.

16. Tpexdaznas MocToBas TUOTHAsI CXeMa BBIIPAMIICHUS 0€3 HAKOMHTENEH U C CTIIaKUBAIOIIUM
JpocceieM B BBIMPSIMIICHHOW memnu. AHanu3 paOdoThl ¢ MPUMEHEHHEM KYCOUYHO-JIMHEHWHOW ammpoKCcHMa-
nuu BAX. BpeMeHHbIe 1UarpaMMBl.

17. Tpexdaznas MocToBasi THPUCTOPHAsI CXeMa BBINPAMIICHUS 0€3 HaKOMUTENeH U C CriIakKuBalo-
LIUM JPOCCENIEM B BBIIPSIMICHHOW LIEH. BRIIPAMUTENIBHBIA U HHBEPTOPHBIN PEKUMBI

18. OgHOo-1 TpexdazHble THPUCTOPHBIE KOMMYTATOPBI

19.TpansuctopHble MpeoOdpa3oBaTean MOCTOSHHOTO HampspkeHuss B mocrosiHHoe (DC-DC) kak
BTOPUYHbBIE HCTOYHUKU TUTAHUS.

20.TpexdazHblii HEMOCPeACTBEHHBIN TIpeoOpa3zoBatenp yacToThl(HIIH) ¢ ecTtecTBeHHON KOMMYyTa-
nuen (IIMKJIOKOHBEPTOD).

21.Tpex¢azHble aBTOHOMHBIE HHBEPTOPHI C IOOUEPETHON KOMMYyTAIMEel Ha YacTOTE BHIXOAHOI ce-
TH.

22 .Tpex(azHble aBTOHOMHbIE HHBEPTOPHI HAPSKEHUS C BHICOKOYACTOTHOW KOMMYTALUEH KITIOUei.

23. YcTpoiicTBa CUIIOBOM 3JIEKTPOHUKH B AJIEKTPOIHEpreTuke. PerynnpyeMble HHAYKTUBHOCTH U
€MKOCTH Ha 0a3e CXeM CHIJIOBOH 3JIEKTPOHHKH.

24. PerynupyeMble CTaTUYECKHUE KOMITEHCATOPbl PEAKTUBHOW MOIIHOCTH.

B dunmane ucnonab3yeTcsl CUCTEMA ¢ TPAAULIMOHHOM IIKAJIOH OLeHOK — "oTiauuHo", "xoporo"

b b

"y IOBIETBOPUTENBHO", "HEYNOBICTBOPUTENLHO", "3auTeHo0", "He 3auTeHo" (manee - MATHOAIHHAS CH-
cTema).

dopma MPOMEKYTOUHOM aTTECTALUM MO0 HACTOSIIEH JUCUUILUIMHE — IK3aMEH.

HpI/IMCHHCMBIC KpI/ITepI/II/I OLICHUBAHUA 110 AUCHHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 rona Ne 11-23):
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PIIJ] B1.B.03 «9nexkmpomexnuxa u 0CHOBbL 2JIeKMPOHUKUY

Ouenka Kputepuu oneHku pe3ynbTaToB
110 TUCLUIUIMHE 00y4YeHHs 10 JUCHHUILINHE

«OTJIIMYHOY/ BricTaBnsiercs oOydaromemMycsi, 0OHapyKUBILIEMY BCECTOpPOHHEE, CUCTe-

«3a4TEHO MaTHYECKOE U TIIyOOKOEe 3HAHHWE MAaTepUaloB H3yUYEHHOH IMCIUILINHBI,

(oT4HO)»/ YMEHHE CBOOOJHO BBITIOIHATEH 3aaHUs, MPETyCMOTPEHHBIE MPOTPaMMOM,

«3a4TEHO» YCBOMBIIMK OCHOBHYIO M 3HAKOMBII C JONIOJHUTEIBHON JTUTEPATYPOU, pe-
KOMEHJIOBaHHOW pabouell MporpaMMON JTUCIUILIMHBI, TPOSBUBIIEMY
TBOPYECKHE CIIOCOOHOCTH B TMOHUMAHWHU, WU3JIOKEHUH M HCIOIb30BAHUHU
MaTepUajoB HW3YYEHHOM IUCHUIUIMHBI, O€3yNnpedyHO OTBETUBIIEMY HE
TOJILKO Ha BOIIPOCHI OmiieTa, HO U Ha JOMOJIHUTEIbHBIE BOIIPOCHI B paMKax
pabodeil mporpaMMbl TUCHUIUIMHBI, MPaBUJIBHO BBIIIOJIHUBILIEMY MPaKTH-
yeckoe 3ajanue. OueHkKa Mo AUCHUIUIMHE BBICTABISAIOTCS 00yYaroImeMycs
C YYETOM pe3yJIbTaTOB TEKYILEro KOHTPOJIS.
Komnerennuu, 3akperui€éHHble 3a JUCHUIUIMHOW, C(HOPMHUpPOBAHBI Ha
YPOBHE — «3TAJIOHHBIIN.

«XOpouIo»/ Bricraisiercst oOydaromieMycsi, 0OHapyKHUBILEMY ITOJIHOE 3HAHHUE MaTepH-

«3a4TEHO aJjla M3y4YEHHOHN NHCLUMIUIMHBI, YCIEIIHO BBIIOJHAKONIEMY IPETyCMOTPEH-

(xopor10)»/ HbI€ 3a/I1aHUs, YCBOMBILEMY OCHOBHYIO JINTEpATypy, PEKOMEHIOBaHHYIO

«3a4TEHO» paboueii mporpaMMol TUCIUIUIMHBI, TTOKa3aBIIEMY CHCTEMaTHYECKUN Xa-

paKkTep 3HaHMU MO JUCIMILIMHE, OTBETHBIIEMY Ha BCE BONPOCHI OMIeTa,
IIPaBWJIBHO BBINOJHMUBIINN IIPAKTUYECKOE 3aJaHHUE, HO JOIYCTHBIIMN IIPH
3TOM HENPUHIMITHAIbHBIE OIMOKH. OLeHKa M0 TUCIHUITIIMHE BBHICTABIISIOT-
sl 00y4aroLeMycsi ¢ y4€TOM pe3yJIbTaTOB TEKYILIEro KOHTPOJIS.
Komnerennuu, 3akperui€éHHble 3a JUCHUIUIMHOW, C(HOPMHUpPOBAHBI Ha
YPOBHE — «IIPOABUHYTBINY.

«yJIOBJIETBOPUTEIHHO»/
«3a4TeHO (yJI0BJIETBOPH-
TEJILHO)»/

«3aUTCHO

BricTaBmisiercss oOy4aromeMycsi, 0OHapy>KUBIIIEMY 3HaHUE MaTepuaia u3y-
YEHHOUW TUCHHUILIMHBI B 00beMe, He0OXOAMMOM TSl ajdbHEerIel yueonl 1
npenacrosimei paboThl MO MPOPECCHH, CIPABISIFOMIEMYCS! C BBITIOJTHEHHEM
3a/IaHMi, 3HAKOMOMY C OCHOBHOW JIUTEPATYPOH, PEKOMEHIOBaHHOHN pabo-
Yyeil mporpaMMoil AUCIUIUINHBL, JOMYCTUBIIEMY MOTPEITHOCTh B OTBETE HA
TEOPETUYECKHE BOMPOCH W/WIN MPHU BHIOJHEHUH MPAKTHUECKUX 3a/1aHuH,
HO 00najarIeMy HeoOXOUMBIMU 3HAHUSMU IS UX YCTPAHEHUS MO PY-
KOBOJICTBOM IIpEIo/IaBaTesl, JI00 HEMPaBUIBLHO BBIMOIHUBIIEMY MPAKTHU-
YEeCKOe 3a/IaHKe, HO M0 YKa3aHUIO MPEToJaBaTesl BHIINOIHUBIIEMY IPYrUe
MpaKTUYECKHE 3a/1aHUs U3 TOTO K€ pa3jiesa IUCHUIUIHHEL..

Komnerennuu, 3akperui€éHHble 3a JUCHUIUIMHOW, C(HOPMHUpPOBAHBI Ha
YPOBHE — «IIOPOTOBBINA.

«HEYIOBJIETBOPUTEIHHOY/
HE 3a4YTE€HO

BricraBisiercss o0yuaromemycsi, 0OHapy>KUBIIEMY CEpbe3HbIe MPOOebl B
3HAHHUAX OCHOBHOTO MaTepuayia M3y4eHHOH TUCHUIUIMHBI, JOMYCTHBLIEMY
NPUHIMITUATIBHBIC OIIMOKK B BBINOJHCHUY 33/IaHHI, HE OTBETUBILEMY Ha
BCE BOIPOCHI OMJIETa U JIOTIOJHHUTEIbHBIE BOIPOCH M HEMPaBHIBHO BBI-
MOJTHUBILIEMY MPAKTHUECKOE 3a/1aHue (HETIPABUILHOE BBIMOJIHEHUE TOJIBKO
NPAaKTUYECKOTO 3a7aHusl He SBISCTCA OJHO3HAYHOM NPUYMHOM ISl BBI-
CTaBJICHHS OLICHKH «HEYIOBJIETBOPUTENbHOY»). Kak mpaBuio, oleHkKa «He-
yJIOBJIETBOPUTEIBHO CTABUTCS CTYJCHTaM, KOTOPBIE HE MOTYT IIPOIODKUTD
o0yueHue 1o oOopa3oBaTeIbHON MporpaMme 6e3 TOMOIHUTENbHBIX 3aHATHH
[0 COOTBETCTBYMOWIeH auciumuinHe. OLeHKa M0 JUCHUILUIMHE BBICTABIIS-
IOTCS1 00YYaromEeMycsi C yIETOM Pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
KomniereHiium Ha ypoBHE «IOPOTOBBIIY, 3aKPEIUIEHHBIEC 3a AUCIHUTLIMHOMN,
He chopMUPOBaAHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 yueOHO-12a00paTOPHOE 000pYy/AOBaHHE

Jnist mpoBeieHus IEKIMOHHBIX 3aHATHI UCTIOJIb3YyeTCs yueOHas ayAUTOPHS ISl IPOBECHUS 3aHs-
TUH CEMHUHAPCKOTO THUIA, TPYNIOBBIX U MHAWBHUIYyaTbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJIS U IpoMe-
’KYTOYHOH aTTeCTalllu, OCHALCHHAS:

- CHelHaTu3UpOBAaHHON MeOelNbl0; JOCKOW ayAMTOPHOM; JEMOHCTPAllMOHHBIM O0OpYIOBaHUEM:
MEPCOHATBHBIM KOMITBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTALlMOHAPHBIM).

s mpoBeneHus 3aHATHI 1aOOPaTOPHOTO THIMA HUCIOJIB3YIOTCS CHEHAN3UpOBaHHbIE J1abopaTo-
pun: mabopatopus A-315 «TOD u.l», A-310 «TOD u.2, 3» u A-301 «OO1Iel IEKTPOTEXHUKU U IJIEK-
TPOHUKWY», a Takxke A-312 «JlucmieiiHslii Ki1ace» pacnolioxkeHHble o aapecy 214013, r. CMmomeHck,
DHepreTudyeckuii mp., 1.1, 31anne sHepreTHUecKoro MHCTUTYTA (J1abopaTopHbIil Kopiryc Ne 2).

JlabopaTopustA-315( 1 gacts TOD) ocHamieHa ABEHAANATHIO JTAOOPATOPHBIMU CTEHIAMHU C BO3-
MOKHOCTSIMH ()POHTAJIFHOTO BBITIOJIHEHUS TaOOPaTOPHBIX paboT Mo pazjenaM: LHend MOCTOSTHHOTO TOKa(
Tpu JIP), omrodazubie nenu nepemennoro toka(tpu JIP), menmu tpexdasHoro Toka mpu COeIUHEHUU HC-
TOYHHUKA M Harpy3KHU B 3BE3]y, HEIMHEHHbIE AIEKTPHUUECKUE IIETTH TOCTOSTHHOTO TOKA, e MePeMEHHOTO
TOKa C auojaMu Oe3 HakomuTeNled M ¢ HAaKOMUTENsIMH, criaxkuBamomumu LC- ¢guibtpamu( Tpu
JIP),nenuHeiiHbIe [IeNH NEePEMEHHOT0 TOKa € KaTyIIKoH ((heppope30HaHCHl), aHAIU3 MEPEXOIHBIX Mpo-
1IECCOB B JIMHEUHBIX LEMIX | U 2-OPSIAKOB,

B ocHoBHOe 00opynoBaHuE 1a0OpaToOpuu BXOIAT CIEAYIOIIas ammaparypa, HeoOxoaumas s
npoBeeHus JabopaTopHbIX paboT nmo aucuuruinHe «TOD, 3/IeKTPOTEeXHUKA U dJIEKTPOHUKA»: BCTPOEH-
HBIE B CTE€H/I AJIEMEHTHI, IIIUTOBBIE MPUOOPHI, (ha30MeTphl, OCIHILIOrpadBbl.

Jlab6opatopust A-312( 2,3 ywactu TOD) ocHamieHa ABEHAAIATHIO JaOOPATOPHBIMU CTEHAAMH C
BO3MOKHOCTSIMH (PPOHTAIBHOTO BBIMOJIHEHUS J1a00paTOpHBIX paboT Mo pasjienaM TeOpUH LeTen: TMHeH-
HbIE LIEMU MePUOIUYECKUX HECHHYCOUIANbHBIX CUTHAJIOB, HEIMHEWHbIE AJIEKTPUYECKUE LIETIH MOCTOSH-
HOTO TOKa, MEPEXOHbIE MPOIECCHI B LIETAX | U 2 MOpsIKa, aHaIU3 YaCTOTHBIX XapaKTePUCTHK JIMHEHHBIX
RLC —1eneii, TMHEHHbIE YETHIPEXMOJIOCHUKNA B YCTAHOBUBILUXCS CUHYCOUAJIBHBIX pEXHUMaXx, MacCUB-
Hble LC-puUabTpsl, IMHUM ¢ pacipeeIeHHBIMU TapaMeTpaMu( IEHbIE CXEMBbI)

0 TEOPHUH JIEKTPOMATHUTHOTO MOJISI: MOJIEISIMU CTallMOHAPHBIX IJIOCKOMApAIJIEIbHBIX MOJIei Ha
npoBoJsIIel Oymare, MoJielb OOBEMHBIX TOJIeH B BaHHE, MOJIENb JEKTPOMAarHUTHOTO T0JII B CUCTEME
Katyuiek ['enpMronbia

B ocHoBHOe 00opynoBaHHE 1a0OpaTOpuu BXOIAT CIEAYIOIIas ammaparypa, HeoOxomumas s
MpoBeJeHUs J1ab0paTOpHBIX paboT mo nucuuruinHe « TOD, 3MeKTPOTEXHHUKA U 3JEKTPOHUKA: 3BYKOBBIE
TeHepaTophl, U IMACCHBHBIC BCTPOCHHBIE B CTEHJ JIEMEHTHI, aHAJIOTOBBIE 3JIEKTPOHHBIE BOJIBTMETPHI ,
(hazomeTpsl, ocmmorpadsbl, JJa00OpaTOpHbIE MaKEThl MOTEHITHATBHBIX MOJIEH Ha MIPOBOIAIICH Oymare u B
BaHHE.

JlaGopaTtopust A-301( oOrmieil 3JIeKTPOTEXHUKH W DJICKTPOHUKH) OCHaileHa § i1abopaTOpHBIMHU
CTEHJ]aMH C BO3MOXKHOCTBIO (DPOHTAILHOTO BBINOJIHEHUS Ta00paTOPHBIX PadOT MO pasjiesaM JIMHEHHBIX U
HEJTMHEHHBIX JICKTPUUYECKUX IIETeH, a TaKXKe TPaH3UCTOPHBIX peodpaszopatenei Tuma AC-DC.

Jnist caMoCTOsATeNNbHONW paboThl 00YYaIOUIMXCS IO AUCLUUIUIMHE HCIIONB3yeTcs moMenieHneA-312
JUTSI CAMOCTOSITEIILHOM pabOThl 00YUAIONINXCSl, OCHAIIIEHHOE:

- CIEIMATU3UPOBAHHON MeOenbio; JOCKOi aynauTopHoi; 10 mepcoHaTbHBIMU KOMITBIOTEPAMU C
HEOOXOIUMBIM IMMPOTPAMMHBIM 00€CTICUCHHUEM.

IIporpammHoe obecnieyeHue:
— KOMIIAC-3D (ueptexxHas cuctema).

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA I JINI]
C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 31OPOBbA U HHBAJIM0OB
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B xone peanuzanuy TUCHMILIMHBI UCIIOIB3YIOTCS CIEAYIONINE TOMOJIHUTENbHBIE METObI 00yye-
HUS, TEKYIIEro KOHTPOJSI YCIIEBAaEMOCTH U MPOMEXKYTOUYHON aTTecTalluu 0OydaroluXcsi B 3aBUCHUMOCTH
OT UX UHJUBUYaTbHBIX OCOOCHHOCTEIH:

JJIS1 CJIeNbIX M C1a00BUASIIIUX

- JIeKUuU o(hOpMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMITbIOTEpa
CO CHEeIUAIU3UPOBAHHBIM TPOIPAMMHBIM 00eCTIeYeHUEM;

- INCbMEHHBIE 3a/1aHUs BBIIOJIHSIOTCS Ha KOMIBIOTEPE CO CIEHUAIN3UPOBAHHBIM IPOIPAMMHBIM
o0ecrnieueHrneM, WK MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHune He meree 300 Jrokc;

- 17151 BBIIOJTHEHUS 3aJJaHUs TPU HEOOXOAUMOCTH MPEAOCTaBISAETCs YBETUUUBAIOIIEE YCTPOHCTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUNBAIOIINX YCTPOMUCTB;

- MUCbMEHHBIE 33/1aHUs OPOPMIISIIOTCS YBETUUEHHBIM IIPUPTOM;

- DK3aMeH M 3a4€T MPOBOJIATCA B YCTHOM (pOpMe HIIM BBIIOJHSIOTCA B MHCbMEHHON (opme Ha
KOMIIBIOTEpE.

JJISl TJIYXHMX M CJ1a00C/AbIIIAIINX:

- IEKIUU 0POPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JJOKYMEHTA;

- IMChbMEHHBIE 33aJJaHMsI BBIMOIHAIOTCSA Ha KOMIIBIOTEpPE B MMCBbMEHHOH (hopme;

- DK3aMeH U 3a4€T MPOBOAATCS B MUCbMEHHOU (hopMe Ha KOMITbIOTEpE; BO3MOXKHO MPOBE/ICHUE B
dbopMe TecTHpOBaHUS.

JJIs1 JIMI ¢ HAPYIIeHUSIMU ONIOPHO-IBUIaTeJIbHOIO annapara:

- JIeKUUU 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMITbIOTEpa
CO CHEIUAIN3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIeYeHUEM;

- INCbMEHHBIE 3a/1aHUs BBIIOJIHSIOTCS Ha KOMIBIOTEPE CO CIELUAIN3UPOBAHHBIM IPOIPAMMHBIM
oOecreueHneM;

- DK3aMeH M 3a4€T MPOBOJIATCA B YCTHOM (pOopMe HIIM BBIIOJHSIOTCA B MHCbMEHHON (opme Ha
KOMITBIOTEPE;

- HCTIOJNIb3YeTCA CreluaibHas yueOHast ayauropus ais sy ¢ JIOB3 — ayn. 106 riaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHck, DHEpreTu4eckul mp-1, 1.1, 3JaHue SHEpPreTH4ecKoro 1H-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HeoOX0MUMOCTH MpeTyCMaTPUBACTCS YBEIHMUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Iponienypa mpoBeneHHUs MPOMEKYTOYHON arTecTaluu Juis OOy4aroIIMXCsl YCTaHAaBIMBAETCSA C
y4€TOM UX WHIUBUAYaTbHBIX Icuxopuznyeckux ocobeHHocTel. IIpomexxyTouHast arrectanus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipu npoBeaeHMM TpOLEAYpPHl OLIEHWBAHUS PpE3yAbTaTOB OOy4YEHHUsS MperyCcMaTpUBaeTCs
UCTIOJIb30BaHUE TEXHUUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3HM C WHAMBHIYaJbHBIMH OCOOCHHOCTSMHU
oOyyaromuxcsi. T CpelicTBa MOTYT OBITh IMPENOCTaBICHbI (UINAIOM, WM MOTYT HCIOJb30BaThCs
COOCTBEHHBIE TEXHUYECKUE CPEJICTBA.

[TpoBenenue mpoueaypbl OLEHUBAHUS PE3yIbTaTOB OOy4YEHUs JOIMYCKAETCs C HCIOJIb30BaHUEM
JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHA.

OOGecneunBaeTcs A0CTYN K HHPOPMAIMOHHBLIM U Oubauorpaguyeckum pecypcam B cetu Un-
TEepHeT Il KaKI0ro odydaromierocs B (hopMax, aJanTUPOBAHHBIX K OTPAaHMUYCHHUSM MX 3I0POBbSI M BOC-
npUATHS UHQOpMALIUHU:

JJIS1 CJICTBIX M C1a00BUASIINX:

- B IeYaTHOU (popMe yBETMYCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

AJISl TJIIYXHX U ¢JI1200CbIIIAIINX:

- B Ie4aTHou opme;
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- B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JJ1s1 00Yy4AIOIIHUXCS ¢ HAPYIIEHUSIMH ONOPHO-IBUTaTeJIbHOIO annapara:
- B Ie4aTHou opme;

- B popMe dIEKTPOHHOTO TOKYMEHTA,

- B popme ayaunodaiina.

9. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

OcHoBHas1 JIMTEpaTypa.

1. AnucumoBa, M. C. DIeKTpOTeXHHKA U AJIEKTPOHHKa : yueObHoe nmocodue / M. C. AHucu-
moBa, U. C. ITonoBa. — Mocksa : MUCHC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. —
Texcrt : anexTpoHHbIH // JIaHb : 2MeKTpOHHO-O0nbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/116939

2. Cyxanosa, H. B. OCHOBBI 3JIEKTpOHUKH U U(PPOBON CXEMOTEXHUKH : yuyeOHOe ocobue /
H. B. CyxanoBa. — Boponex : BTYUT, 2017. — 95 c. — ISBN 978-5-00032-226-0. — TekcT :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/106780

JonosHuTebHAS JUTEPATYypPa.

l. HItepn, M. . CunoBas snextponuka. Pacuets! u cxemorexuuka / M. U. Illtepn. — 2-e
u3a., nepep.e u gon. — Cankt-IlerepOypr : Hayka u Texnuka, 2019. — 400 ¢. — ISBN 978-5-
94387-891-6. — Texkcr : anmekTpoHHbId // JlaHb : 3nmekTpoHHO-OMOMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/139138

CHnHCOK aBTOPCKUX METOJAMYECKHX Pa3padoToK.

Metoandeckoe obecrieueHre TUCIMIUIMHBI pacmoioxkeno B DMOC dumana.

Tak>ke 1MoJIe3HO UCIOB30BATh:

K.K. Kpyrukos, B.B. PoxkoB. HenuHeiiHble 11enu U yCTpOMCTBA Ha MPAKTUYECKUX MpHUMEpPax.
yaeOHoe mocobue mo KypcaM «TeopeTndeckne OCHOBBI ANMEKTPOTEXHUKI», « DMEMEHTHI CHCTEM aBTOMa-
TUKW», «DIEMEHTHl CXEMOTEXHUKH U CUJIOBOU AIIEKTPOHUKN», «ABTOMATH3ALUsI TEXHOJIOTUYECKUX MPO-
reccoB. Cmonenck, PUO pummana ®I'BOY BO «HUY «MBH» B 1. CmoneHcke, 2016. - 208 c.
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