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1. Hesau ocBOeHMSI THCIHUILINH
K 0CHOBHBIM 1eJISIM OCBOEHUS TUCIHUIIMHBI « DJIEKTPOTEXHUYECKHE OCHOBBI
MAaIIMHOCTPOUTEIBHBIX TEXHOIOTHIN CIeIyeT OTHECTH:

- TEOPETUUYECKOE M MPAKTUUECKOE U3YyUYCHHE IIIEKTPUUECKUX U MAaTHUTHBIX IENeH;

- OBJIa/ICHHE OCHOBHBIMH NPUHIUIIAMHI PAaOOTHI IEKTPUYECKUX MAIIUH, IEKTPUICCKON U
AIIEKTPOHHOH anmaparypsl; U3y4eHHe UX KOHCTPYKTHBHBIX 0COOEHHOCTEHH;

- MOJy4YeHHE HABBIKOB pacyeTa W aHalu3a JJIEKTPHYECKUX IeNed M IIeKTPUYECKHX
MalIlIVH;

- IOJATrOTOBKAa K JAEATENBHOCTH B COOTBETCTBUM C KBamMQuKanueld OakamzaBpa I10
Hanpasienuto nmoarotosku 15.03.01 «MamuHoCcTpoeHHE», B TOM Yncie GopMUpOBaHUE YMEHHN
UCTIONIb30BATH MOJTyYeHHBIC 3HAHUS B IPO(PECCHOHATBHON AEATEILHOCTH.

K ocHOBHBIM 321a4aM OCBOEHUS TUCIUILIIMHBI « DJIEKTPOTEXHUYECKHE OCHOBBI
MAIIMHOCTPOUTEIIbHBIX TEXHOJIOTUI CIEAYET OTHECTH:

- IpUOOpETEHNE CTYACHTAMU HEOOX0UMOTO 00beMa 3HAaHMKM 00 OCHOBHBIX
3aKOHAX, METOJAX pacyuera IEKTPUUYECKHUX LENEH MOCTOSHHOTO U MIEPEMEHHOTO TOKA,
MarHUTHEIX IICTeH;

- U3YYUTh OCHOBHBIC BHIbI, KOHCTPYKTHBHBIE OCOOCHHOCTH U XapaKTEPUCTUKH
AJIEKTPOMArHUTHBIX YCTPOMCTB;

- MMOJIYYUTH dJIEMEHTAapHbIC HABBIKK aHAlIM3a PEKUMOB PaOOTHI IEKTPHUUCCKUX
MAaIllMH C LUEJbI0 PACIIMPEHHS KPyra peliaeMblX HHKEHEPHBIX 3a/1a4;

- U3yYUTh PAOOTY ANEKTPOHHBIX YCTPOHCTB, UCIIOJIB3YEMBIX B COUCTAHUHU C
ANEKTPUUYECKUMHU MAILIMHAMM.

2. Mecto mucuuniaudbl B cTpykrype OOII 6akanaBpuara

JuctmmumHa  «OJIEKTPOTEXHHYECKHE OCHOBBI  MAITMHOCTPOUTENBHBIX — TEXHOJOTHI»
OTHOCHTCS K 0a30BO# yacTu Oyioka 1 mukna ydeOnsix aucuumuine (b.1.1.26.) ob6pa3oBarenbHOiA
porpaMMsl OakajgaBpHara.

JucuuiuinHa — «QJIEKTPOTEXHUYECKHE OCHOBBI  MALIMHOCTPOUTENBHBIX  TEXHOJIOTHII»
B3aMMOCBSI3aHA JIOTHYECKHA M COJCPKATEIFHO-METOJAMYECKH CO CIEIYIOIUMH JUCIUTUTHHAMHA
OOII B 6a30Boi1 yacTu 010Ka 1, a IMEHHO C JUCIHHMIUITMHAMH:

- «BrIcIIas MaTeMaTHKa,

- «®du3nKa B IPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKUX MPOLIECCAX;

- «Teopernueckas MEXaHUKay.

3. IlepedeHb NJIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHUS MO AUCHUIINHE (MOIYJII0),
COOTHEeCEHHBIE ¢ MJIAHUPYEMbIMHU pe3yJIbTATAMU 0CBOEHHS 00pa30BaTeIbHOI
NMPOrpamMmbl
B pesynpTare = OCBOEHMS  JUCIHUILIAHBI «DNEeKTPOTEXHUIECKHE OCHOBBI
MalTUHOCTPOUTEIBHBIX ~ TEXHOJOTHI» y  oOydamommxcs  (QOpMUPYIOTCS — CIEIyIONIne
KOMIETEHIIMH ¥ JOJDKHBI OBITH JOCTUTHYTHI CIEAYIOUINE pe3yabTaThl OOy4YeHHs, KakK JTall
(bopMUPOBaHUS COOTBETCTBYIOIINX KOMIETEHLIUMI:
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OIIK-4. YMenue npuMeHUTh
COBPEMEHHBIC METONbI IS
pa3pabOTKH MaJIOOTXOMHBIX,
SHEprocOeperaronux u
9KOJIOTHYECKU YUCTHIX
MAaITUHOCTPOUTEIBHBIX
TEXHOJIOTHH,
o0ecrneunBaromx
0e301MacHOCTh
KHU3HEJESATEITPHOCTH IO
U X 3alUTy OT BO3MOXHBIX
IIOCJIEICTBUA aBapui,
Karactpo) M  CTHXHUIHBIX
OencTBui; yMeHHe
MIPUMEHSITh CHOCO0BI
palMOHATIBLHOTO
WCTIONB30BaHNS  CHIPHEBBIX,
SHEPTeTHUECKUX W JAPYTHX
BUJIOB pecypcos B
MAaIIHHOCTPOCHUH.

- 3HATH. — OCHOBHBIC 3aKOHKI U
METO/Ibl aHATIN3a IJIEKTPUIECKUX
LIeTeH TOCTOSTHHOTO Y TIEPEMEHHOTO
TOKa, MAaTHUTHBIX IICTICH;
YCTPOMCTBO, MPUHLHII AEHCTBUS U
XapaKTEePUCTUKH IEKTPUIECKUX
MaIlTHH U TIpeoOdpa3oBaTeei;

— YyMeThb: pelaTh CTaHIapTHHIC
PO eCCHOHATTEHBIC 3a1a9u c
MIPIMEHEHHEM METOJO0B aHaIn3a
3JIEKTPUYECKUX eneu 51
SIEKTPUUECKUX MAIIUH, ONPEIETsITh
Iy TH WCTIONTb30BaHMUS
JHEprocOeperarImmx "
SKOJIOTUYECKH YHUCTHIX TEXHOJIOTHIA;
— HMeTb HABBIKH. TPAKTHYECKUX
pac4eToB " OIICHKH
KOHCTPYKTHUBHBIX  pCUICHUN  Ha
OCHOBE aHajHM3a pacueTHBIX U
SKCIIEPUMEHTANBHBIX JaHHBIX 00

DJICKTPOTCXHUYICCKOM 00BEKTE.

4. CTpyKTypa U coJep:kaHHe TUCHUILINHBI «JIEKTPOTeXHUYeCKHe OCHOBBI
MAIIMHOCTPOUTEIbHBIX TEXHOJIOTHil»

OO0mmast TpyJ0eMKOCTh cocTaBiisieT 3 3aueTHhIX equHuI (108 akameMuvecKux 4acoB, W3 HHUX

96 vaca — camocTosTeNbHAs paboTa CTY/IEHTOB).

Ha TtperbeM Kypce B HMSITOM ceMecCTpe BbIAeNseTcs 3 3adeTHble eauHuIbl, T.e. 108
aKaJeMHYeCcKHX 9acoB (M3 HUX 96 yaca — caMocTosATeNbHas paboTa CTYACHTOB).

Pazmensr  mucturumMHBL  «OJIEKTPOTEXHUYECKHE  OCHOBBI  MAIIMHOCTPOHMTEIHHBIX
TEXHOJIOTHil» U3y4aloTcs Ha TPETbeM Kypce.

IIaTeiii cemecTp: JieKIuu — 6 4acoB, JabopaTOpHbIE pabOTHl — 4 yaca, MPAKTHYECKUE
3aHATUA - 2, hopMa KOHTPOJIS- SK3aMEH.

Ctpykrypa ®W  COIepKaHWE  JUCIHHUIUIMHBI  «DJIEKTPOTEXHUYECKHE  OCHOBBI
MAIIMHOCTPOUTENBHBIX TEXHOJIOTHI 0 CPOKaM U BUIaM paboThl oTpaxeHsl B [Ipunoxenun 1.

4.1. Conep:xxaHue pa3/ieioB y4eOHON JUCHUNIIMHBI
Beeoenue.

Hctopust pa3BuTHsi HayKM 00 DJIEKTPUYECKUX W MATrHUTHBIX SBICHUAX H HX
MPaKTUYECKOM HCIOoJb30BaHUN. OOIasi xapaKTepUCTHUKA 3aj7ad, OTHOCAIIUXCS K TEOPUH
AIIEKTPUYECKUX U MAarHUTHBIX 1ieneil. [Ipeamer kypca U ero CBs3b CO CMEXKHBIMU IUCIUTUIMHAMH.

Pazoen 1. Jlunetinvie yenu nocmosinno2o moxa.

OneKkTpuyecKkas IeNb U €€ pacyeTHas CXeMa. DJIEMEHTHl 3JEKTPUYECKUX Lened, HUx
xapakTepucTuku. [loHSATUSA: BETBb, Yy3€d, KOHTYp. VICTOYHMKM HampspDKEHUS W TOKa:
uieanbHble, pealbHble. OKBUBAJICHTHBIE  TMpeoOpa3oBaHHMs TMPH  TOCIEIOBATEIHLHOM,
napajiyieIbHOM M JIPYTUX COCIWHEHHUSX MACCHUBHBIX 2JIeMEHTOB. [IpeoOpa3oBaHue 3Be3/abI B
TPEYTOJIbHUK U TPEYTOJIbHUKA B 3Be31y. 3akoHbl OMa u Kupxroda. MeTopl KOHTYPHBIX TOKOB,



y3JI0BBIX HampspkeHuil. MaTpuuHas ¢opma 3anucu ypaBHEHUH. MOIIHOCTD 31EKTPUUYECKOM
LEnu.
Pasoen 2. []enu ¢ capmonuueckumu HanpsasCceHUsMU U MOoKaAMU.

[Tepuonnueckn wu3MmeHstommecss Bo Bpemenu (ynkmuu: DJIC, HampsokeHHS W TOKa.
Awmrumatyna, dacrora, (aza komebanuii. JlelicTByromiee W CpeAHee 3HAUCHHs. JIEMEHTHI
3JIEKTPUYECKON MU EPEMEHHOI0 TOKAa: MHAYKTUBHOCTh U €MKOCTb. AKTUBHBIE, PEAKTUBHBIE
Y TI0JIHBIE COIIPOTUBIICHUS U IIPOBOAUMOCTH.

CumBonmueckuii (KOMIUJICKCHBIM) METOJ aHajau3a Ienel NepeMEHHOro TOKa.
3akonsl Oma, Kupxropa B xomriekcHoi popme. MeTozpl pacuera nenei mepeMeHHOTO TOKa.
BekTopHas nuarpaMMa TOKOB M HalpsDKEHUN. AKTHBHAsi, pEaKTHBHAas M IMOJHAs MOILHOCTH.
Koaddunuent momrHocTy.

Pazoen 3. Tpexgpasznvie yenu.

Tpexdaszubie cucremsl JJIC, HanpsikeHuid u TokoB. Coenuuenne ¢a3 3Be3A0U U
TpeyroibHUKOM. CUMMETpUYHAS U HECUMMETpPHUYHAS HArpy3Ka, COOTHOIIEHUS (a3HbIX
U JHUHEHHBIX mapaMeTpoB. PacueT CHMMETPUYHBIX M HECHUMMETPUYHBIX TpeX(a3HbIX
uenei. HampspkeHue cmenieHuss HeWTpaid. BekTopHble nuarpamMmbl TOKOB M HAIPSKEHHM.
MomHocTH B Tpex(azHOMU IeTH.

Pazoen 4. Mazcnummnoie yenu.

MarsHuTHbIE CBOMCTBA MAaTE€pUAIOB, KPUBBIE HAMAarHUYMBAHUs, OCHOBHBIE IIapAMETPHI.
Pacuer mpocreiimeii MarHuTHOM nenu ¢ nocrossHHoM MJIC. MarnuTHble CONpPOTHBIIEHUE U
HallpsDKEHUE.

MaruutHas nenb ¢ cunycouganbHoii MJIC. PaGounii MarHUTHBIA MOTOK U TOTOK
paccesiHus. MneanbHas Karyllka ¢ MarHUTOIPOBOJIOM U ee napameTphl. Cxema 3aMeleHus U
YpaBHEHUS U1l peajbHOM KaTyIIKH C MarHUTOIIPOBOJIOM.

Paszoen 5. Dnexmpuueckue mawiunvl nepemeHno20 moxa.

[Tousitue osnexkTpudyeckoi wmamuubel. OOmue cBeaeHus o TpaHchopmaTopax.
KoHcTpykius ¥ nmpuHOun AedcTBUsS ogHo(paszHoro TpaHchopmaropa. Cxema 3aMelieHus U
OCHOBHBIE ypaBHEHUS. PexxuMbl paboThl. BHemmHsst xapakrepuctuka. Momuocts u KITJ[. OnbITs
XOJIOCTOTO X0/J1a U KOPOTKOTO 3aMbIKaHUs.

OOmue cBegeHUss 00 AaCHHXPOHHBIX MalIMHAX. YCTpOWCTBO TpexdazHoi
ACUHXPOHHOW MamuHBI. Bpamaromeecs MarHMUTHOE MMoji€ W ero ocoOeHHocTu. [lpuHuumn
NEHCTBUSI aCHHXpPOHHOTO JBuratens. Pexumbel paboTel. Mexanuueckas U  pabouwne
xapakrepuctuku. @Dopmyna Kiocca. Mommnocts, morepu u  KIIJ. Ilyck naBurarens.
PerynupoBaHue 4acTOThI BpallleHUsl. DIEKTPUUECKOE TOPMOKEHHUE.

OO0mue cBeleHUS O CHUHXPOHHBIX MAaIIMHAX. YCTPOWUCTBO M NPUHIUN JI€HCTBUS
CUHXPOHHON MamuHbl. PexxuMbl paboTel. OcobeHHoCcTH mycka. OCHOBHBIE XapaKTePUCTUKU
CHHXpOHHOro pasuratens. MoumHocts, notepu u KIIJ[. PerymupoBanue 4acTtoThl BpamieHUs.
DNEKTPUYECKOE TOPMOKEHHE.

Paszoen 6. dnexmpuueckue mawiunsl nOCMosIHHO20 MOKA.

OOue cBefeHUs O MalllMHAX IOCTOSHHOIO TOKa. YCTPOMCTBO craTtopa W poTOpa,
OpUHLIMI JaelcTBUA. PexxuMbl pa®oTbl. OCHOBHBIE ypaBHEHUs. [lBurarenb ¢ HE3aBHCHMBIM,
napajyielbHbIM W TOCIIEAOBaTeNbHBIM  BO3OYXKICHHEM. MeXaHH4YecKhe XapaKTePUCTHUKH.
Mounocts, motepu u  KII/I. Ilyck nBurarens. PerynupoBaHue 4YacTOThl BpallCHUS.
DNEKTPUUYECKOE TOPMOKEHHE.

Paszoen 1. Umnynvchvie npeobpasoeamenu 6 yensax s1eKmpuieckux MauuH.

O6mme  cBegeHus 00  HMMIYJIbCHBIX  NpeoOpa3zoBaTessX. [IpoBoaumMoOCTD
MOJIyIIPOBOJTHUKOBBIX MaTepHasioB, P—N mepexold. IlomynpoBOIHUKOBBIE 3JIEMEHTHI: JHOJBI,
TPaH3UCTOPBI, TUPUCTOpPHI. WeanbHble W peanbHble XapaKTepUCTUKHU. KiltoueBoil pexum
TPaH3HUCTOpA.

[Tonmxkaromuii ¥  MOBBINAIOMIMKA ~ UMIYIbCHBIE  MPeoOpa3oBaTeNu  HAMpPSKEHUS
MIOCTOSIHHOTO TOKa B IIENM JBHUraTesiss C HE3aBHUCUMBIM BO30YXKICHHEM, CXeMa M IPHUHIIHUII



nectBus. /lnarpamma BBIXOZHOTO TOKa M HampsbkeHus. CkBakHOCTb. LIMpoTHO-UMIyNbCHAs
Moayisauus. PerynupoBanne CKOPOCTH 3JIEKTPOABUTATEIS.

ABTOHOMHBIN Tpex(a3Hblii UHBEPTOP HAMPSHKCHUS B LIEMIM aCHHXPOHHOTO JIBUTATEIIS, CXeMa
U OpUHIUN JaedcTBus. JuarpamMmma paOoThl TPaH3UCTOPHBIX Kitodeil. DopmupoBaHue (pazHbIX
TOKOB Y HaIIPSKEHUH 33IaHHOM 4acTOThl. PerynupoBaHrue CKOPOCTH IBUTATENS.

Oco0eHHOCTH PEryJIMPOBAHUS YACTOTHI B IIEMM CHHXPOHHOTO ABUTaTeis. J[aTuuk mojgoxxeHus
potopa. [IpumeHeHne natunka Juisl ynpaBiaEHUs] HHBEPTOPOM.

5. OoOpa3oBaTte/ibHbIE TEXHOJIOTHH

B coorBerctBunm ¢ TpeboBanusimu OGI'OC BO 1o HampaBieHUIO MOJATOTOBKH IS
peanu3anuu KOMIIETEHTHOCTHOTO IOJX0/a B Y4eOHOM MPOIECCE MCIOJIB3YIOTCS aKTUBHBIC H
WHTEPAKTUBHBIC ()OPMBI IPOBEICHUS 3aHIATUH.

AyIUTOpHBIE TPAKTUYCCKUE 3aHATHUSA 110 AUCIHUIUIMHE «DJIEKTPOTEXHUYECKUE OCHOBBI
MaIIHHOCTPOUTEIILHBIX TEXHOJIOTUIY MPOXOAAT B CHEIHATM3UPOBAHHON y4eOHO-Ia00opaTOpHOU
aynutopuu kadeapbl «INEKTpOTeXHUKa». JIeKIMOHHBIE 3aHATHS MPOBOASTCS B ¢opme
W3JIOKEHUST TIpenojiaBaTesieM Y4eOHOro wmarepuajia B TEUYCHHE psiia 3aHATUM COIIACHO
KaJIeHJAapHO-TEMaTHUYEeCKOMY IIJIaHy, a TakKe B MHTEPaKTUBHOM (opMe — B pexuMe
BUJICOKOH(DEPEHIIMM WM TIPE3CHTAIMA C UCIOJIb30BaHUEM TIEPCOHAIBLHOTO KOMITBIOTEPA,
npoekTopa. JlaHHbIC JEKIMK COCTaBISAIOT He MeHee 20% OT 00IIero urciia JeKIIHM.

Bonbioe 3HaueHME MMEIOT MPAKTHYECKHUE HABBIKH, KOTOPHIE MPUOOPETAIOTCS CTYACHTAMH
CaMOCTOSITENIbHO TPH BBIMOJHEHUH PACYETHBIX pPabOT MO WHAWBUAYAIbHBIM 3a/laHUSIM.
Meroauka npenogaBaHusl AUCHUILUIMHBI « DIEKTPOTEXHUYECKUE OCHOBBI MAIIMHOCTPOUTEIBHBIX
TEXHOJIOTHil» MpelycMaTpruBaeT UCIOIb30BaHNE TaKUX ()OPM MIPOBEJICHUS ayIUTOPHBIX 3aHITHIA
KaK: TOJTOTOBKA K BBHINIOJHEHUIO J1a0OpaTOpHBIX paboT B JIabopaTOpHsX By3a; 3alluTa
1abopaTopHbIX paboT, TeKyIUd KOHTPOIb B (opMe HUHTEPAKTUBHOTO AayIAUTOPHOIO
TECTUPOBAHUSI.

6. OneHo4YHbBIE CPEeACTBA A5 TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH, IPOMEXKYTOYHOI
aTTecTallMH 110 HTOIaM OCBOCHHS JMCHHILIMHBI M y4e0OHO-MeToAnYecKoe odecnedyeHue
CaMoOCTOSITeIbHON PadoThl CTYIEHTOB

B mponecce oOyueHHMs HCHONB3YIOTCSA CIEAYIOIME OLEHOYHbIE CPEJICTBA TEKYILEro
KOHTPOJISI YCHEBAEMOCTH M TPOMEXKYTOUHBIX AaTTeCTalMi: WHIUBUAYAIbHbIE pPACUETHO-
rpagpuyeckue paboThl, 3alIUTa JIAOOPATOPHBIX pPadOT, TEKyIlee ayIuTOPHOE TECTHUPOBAHUE,
IK3aMEH.

Kagenpa pacnonaraer HaOOpoM HHIMBUAYAIBHBIX 3aJaHUM IS pacdeTHO-TpapruecKux
pabor u 0a30il TECTOBBIX MaTEpHUAJIOB JUIsl MPOBEJIEHUS YCTHOTO, MHUCBMEHHOTO WU
KOMIIBIOTEPHOI'O KOHTPOJIS 10 BCEM pa3esiaM Kypca.

B nsiToM cemecTpe cTyneHT 00s13aH CaMOCTOSITENIbHO BBIMOJIHUTD TPU PACUETHO-TpadUIECKUX
palboThl, HCMONB3YS PEKOMEHIAMU METOANYECKUX YKa3aHWH, NpPUBEACHHBIX B CIHCKE
JUTEPATYpPHI.

Tembl pacueTHO-rpadpuyeckux pador
- DJIEKTPUYECKHE LIENIN TOCTOSIHHOTO TOKA.
- Pacuer nenu cnHyCOMIAIBHOIO TOKA.
- Pacuer TpexasHoil nenu cuHycOMIaIbHOTO TOKA.

KpuTtepun oneHKH TeCTHPOBAHMS
- OIICHKA «OTJMYHO) BBICTABIISICTCSA CTYACHTY, €CJIM OH MPaBUJILHO OTBETHJI HE MEHEe
yem Ha 90% BOIpOCOB TecTa,;
- OIICHKA «XOPOII0», €CIIM OH MPABUJIHLHO OTBETHJ HE MeHee 4eMm Ha 70% BompocoB
TecTa,



- OLCHKa «YAOBJETBOPHUTEJBHO)», €CIIKM OH IIPAaBHJIBHO OTBCTHUII HE MCHEC YEM Ha 50%
BOIIPOCOB TE€CTAQ,

OLICHKa «HEYAOBJJIETBOPUTEC/IbHO)», CCIM OH MNPAaBWJIBHO OTBCTHUII MCHCC 4YCM Ha 50%
BOIIPOCOB TCCTA.

6.1. ®DoH OlIEHOYHBIX CPEJCTB /ISl MPOBeIeHUsI IPOMEKYTOYHOM aTTecTaAlluN
00y4YAKOIIHUXCS 10 TUCHUILINHE «JIEKTPOTeXHHYECKHE OCHOBbI MAIIMHOCTPOUTEIBHBIX
TEXHOJIOTHIT».

6.1.1. IlepeyeHb KOMIIETEHIIHIi ¢ yKa3aHHEM ITAINOB UX ()OPMHUPOBAHUSA B MpoLiecce
OCBOEHHS 00pa30BaTEILHOI MPOrPaMMBbI.

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBL ((9H€KTpOTeXHI/IquKI/Ie OCHOBBI
MAaIIMHOCTPOUTEIIbHBIX TEXHOJIOTHI» (bOpMI/Ip}IIOTCH CJICAYIOINE KOMIICTCHIIUM

Ko . .
A B pe3yabTate ocBoeHusi 00pa3oBaTe/IbHON MPOrpaMMBbl 00y4YaOIMiics A0J5KeH 00/1a1aTh
KOMIIeTeHI[HH
YMeHue TMpUMEHUTh COBPEMEHHBIE METOABl [UIS Pa3padOTKH  MAallOOTXOMHBIX,
SHEProcOEpPEerarmux M SKOJIOTHYECKH YHCTHIX MAIIMHOCTPOHUTEIBHBIX TEXHOJIOTHIA,
OITK-4 obecreynBalOmIMX 0E30MACHOCTh KU3HEHCSITEIBHOCTH JIIONEH W WX 3aluTy OT

BO3MOXHBIX TOCTIC/ICTBHI aBapwii, KaracTpod M CTUXUHHBIX O€ICTBUI, yMeHHE
NPUMEHSATh CIOCOOBI PAlMOHAJIBHOIO HCIOJIB30BAHUS CHIPHEBBIX, YHEPIETHUECKUX H
JIPYTHX BHIOB PECYpPCOB B MallIMHOCTPOCHHUH.

B mponecce ocBoenust o0pazoBaTeabHON MPOrpaMMbl IaHHbIE KOMIIETEHIIMH, B TOM YHCIIe
UX OTIEJIbHbIE KOMIIOHEHTBI, (OPMHUPYIOTCS MO3TAIHO B XOJI€ OCBOECHMS OOy4YarOUIMMUCS
JUCLUIUIAHBI « QIEKTPOTEXHUYECKUE OCHOBBI MATMHOCTPOUTENIBHBIX TEXHOIOTUH

6.1.2. Onucanune nokasareseil 1 KpUTePHUEB OLEHMBAHUA KOMIeTeHIMIi, GopMupyeMbIX
M0 UTOTaM OCBOEHH Sl THCHMIIMHBI «DJIEKTPOTEeXHHYECKHE OCHOBBI
MALINHOCTPOUTEIbHBIX TEXHOJIOTHI», ONMCAHME IKAJ OLleHHBAHUS.

ITokazaTenem OLICHUBAHUA KOMHCTGHI_II/Iﬁ Ha pa3JnvyHbIX IJSTalax HX (I)OpMI/IpOBaHI/IH
ABIACTCA HOCTHIKCHUHC O6y‘IaIOHH/IMI/IC$[ IJIAaHUPYEMBIX PE3YJIbTATOB 06y‘l€HI/I${ 10 JUCIHMITIIMHEC
((3J'ICKTpOT€XHI/I‘-IeCKI/Ie OCHOBBI MAallTMHOCTPOUTCIIbHBIX TEXHOJIOTHI».

Kpurepuu ouenuBanus

IToxa3arTeanb
2 3 4 5

OIIK-4 - YMeHue NpMMEHHUTH COBPeMeHHbIe MeTO/AbI 151 pa3padoTKH MaJI00TXOIHbIX, JHeprocéeperalmux u
JKO0JOTHYEeCKH YHCThIX MAIIMHOCTPOUTEIBHBIX TEXHOJIOI Ui, 00eceYHBaIOLIUX 0€30MaCHOCTh
JKU3HeeATeJILHOCTH JI0/ieil M MX 3alIUTY OT BO3MOKHBIX MOCJIeICTBHIl aBapuii, KaTacTpod M CTUXMITHBIX
0eACTBHUIi; yMeHHe NPUMEHSTH CIOCO0ObI PALIMOHATIBHOIO HCIOJb30BAHUS ChIPbEBBIX, JHEPreTHYeCKUX U APYruX
BH/I0B PeCypPCOB B MALIMHOCTPOEHHUH.




3HATh: OO0yuaromiuiics OO6yqatomnmuiics Obyuarommiics OO6yuaronuiics
— OCHOBHBIE JIEMOHCTPUPYET IIOJIHOE AEMOHCTPUPYCT ACMOHCTPHUPYCT JAEMOHCTPHUPYCT
3aKOHBI U OTCYTCTBHE CJIETYIOIINX HCITIOJIHOC YaCTUYHOC IIOJIHOC
METO/IbI AHATIHM3A | pom oo, COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
5JIEKTPUIECKHX ' CIEAYIOIINX 3HAHUI: CIEAYIOIIMX 3HAHUM: | CIENYIOLINUX 3HAHUN!
nemnei BIIA/ICHHC OCHOBHBIMH BJIa/IECHHE OCHOBHBIMU BIIAZICHUE BIIAJICHUE
OCTOSHHOTO U 3akoHaMH M METO/IAMH 3aKOHAMU U1 METOAaMU | OCHOBHBIMU OCHOBHBIMH
HAJIN3a JICKTPHUCCKIX
IIePEMEHHOTO aHaJli3a SIICKTPUICC aHanM3a dIEKTPUUECKUX | 3aKOHAMU U 3aKOHaMU U
erei OCTOSHHOTO U o
TOKa, ! 1enei mocTossHHOTO U METOJIaMU aHaJn3a METOJIaMU aHajIu3a
MEPEMEHHOTO TOKa.
MAarHUTHBIX P N MEPEMEHHOTO TOKa, SJIEKTPUUECKHUX INEKTPUUECKHUX
neneu; MArHHTHBIX uevneﬂ, MAarHUTHBIX TETNeH; 1IeTIeH MMOCTOSTHHOTO Ienei MOCTOSTHHOTO
YCTPOICTBO, SHaHHe yCTpOHCTEa, 3HAaHHUE YCTPOICTBA, 1 TIEPEMEHHOT0 TOKa, | W TIEPEMEHHOTO TOKa,
TIPHHIIAI TIpUHLHTIA ACUCTBIS 1 MIpUHLIMIA ASUCTBUS U MarHUTHBIX METeH; MarHUTHBIX IIETICH;
NEeUCTBUS U XapaKTCpHCTHK XapaKTEPUCTUK 3HaHHUE YCTPOMCTBA, 3HAHUE YCTPOMCTBA,
JICKTPUUCCKUX MAIIIMH 1 o .
XapaKTEepPUCTUKH e Tg’ e a AIIEKTPUIECKUAX MAIIUH | TPHHIUIA ACUCTBUA | MPHHIUIA JCHCTBHA
I azoBaTeieH. o
MEKTPHYECKHX peobpasoBate/ic U IpeoOpa3oBaTenei. 1 XapaKTePUCTHK 1 XapaKTEePUCTHK
MAIIHH U Jomyckatorest SJIEKTPUUECKHUX INEKTPUUECKHUX
Hpeo6pa3OBaTe_]'[ 3HAYUTCJIbHBIC MallIuH U MalIuH U
eit OIIUOKH, TIPOSIBIIACTCS | MpeoOpa3oBaTeei, npeoOpa3oBareneit
HEJ0CTaTOYHOCTD HE3HAYHTEIIbHBIC
3HAHUH, 10 psny onmoKy,
Tokasare/en HETOYHOCTH,
oOygaromuics
3aTpYAHEHUS MIPH
HCTIBITHIBACT
3HAYHUTEIILHBIC AHATITHHCCKHX
3aTpyIHEHUS pU onepanusx.
OTIePUPOBAHUH
3HAHUAMH [IPH UX
MepPEeHOCe Ha HOBBIC
CUTYallUH.
yMeThb: OO6yuaromuiics He OO6yuaromuiics OO0yuarommiicst OO0yuaronuiics
pewiarts yMeeT iy B | IEMOHCTPUPYET AEMOHCTPUPYET JIEMOHCTPUPYET
CTaHJ1apTHBIE HEJIOCTATOYHOM CTENEHH | HETOJIHOE HacTIHOC TIOJIHOE
COOTBETCTBUE
mpoeCcCHoHaNh | yMeeT pemaTh | COOTBETCTBHE COOTBETCTBHE
. | cmemyrommx
HBIE 3aJa4d C | CTaHAapPTHEIC CHENYIOMMX  YMEHMH: | \opipris: nemmars CIIeTYFOIITHIX
MIpUMEHEHUEM npogecCHOHANBHBIC peiaTh  CTAaHHAPTHBIC | crappapTHBIE YMCHHI: pemiats
METOJIOB 3aJjayd C TPUMEHEHHEM | MpoQecCHOHANBHEIC npodeccHoHanbHble | CTAHNAPTHEIE
aHau3a METOOB aHanM3a | 3aJaud C MPUMEHEHUEM | 3aJa4u C npogeccHoHaNbHEIC
AIIEKTPUUYECKUX ANEKTPUYECKUX Lened U | METOJ0B aHanmu3a | [TPUMCHECHUCM 3a/1a4n c
neneun ¥ | SMIEKTPUYECKHX  MAIINH, | 3MeKTpudeckux uereii | MCTOAOB aHalnsa MIPUMEHEHUEM
ANMEKTPHYECKUX
AIIEKTPUUYECKUX OTIpEJIeIATh nyTH | ¥ ANEKTPUIECKUX Lereit u METOJIOB aHanM3a
MaIITiH, WCTIOJb30BaHUS MalluH, OMPENETATE | 5 pexrpyyeckix AIEKTPUIECKUX
OTpeIENATh SHEProcOeperaux U | IMyTH  HCIONb30BAHMS | vammm, omnpeensiTy | Lemei u
My TH 9KOJIOTHIECKH YHUCTBIX | SHEProcOeperaronx W | MyTH MCIOJIb30BAHUS | IEKTPUUECKUX
HCIOJIL30BAHUSA TEXHOJIOTUH 3KOJIOTUYECKH YUCTBIX 3Heproc6epera10umx MalllMH, OIpPEAEIIAThH
sHeprocoeperarn TEXHOJIOT Ui 1 SKOJIOTMECKN YT UCIIOJIB30BAHUS
YUCTBIX TEXHOJIOTHH,
LIUX u Homyckatorcs SHeprocOeperarImx
HaBbIKKU  OCBOEHBI,
9KOJIOTHYECKH 3HAYUTEJIbHbIE u 9KOJOTHYECKH
HO JIOITYCKaI0TCA N
YUCTBIX OIMMOKH, TPOSBISETCS YUCTBIX TEXHOJIOTHH.
. HE3HAYUTEJbHbIE
TEXHOJIOTUH HEJ0CTaTOYHOCTD CBoOoIHO
N OINNOKH,
YMEHUH, TO  pAAy onepupyer
. HETOYHOCTH,
oKa3zareseu IpHOOPETeHHBIMHU
N 3aTpyHEHUs  TIpH
oOygaromuiics YMCHHSAMH,
AHATUTUYECKUX
UCTIBITHIBACT MpUMEHSIET WX B
oTepaIusx,
3HAYUTEJIbHbIE . CUTYAIHIX
MepeHoce YMEHHU Ha .
3aTpyAHCHUS npu MTOBBIIIICHHOH
HOBBIE,
ONEepUPOBAHUU CJIOHOCTH.




YMEHMSAMH TIpM  HX | HECTaHIAapTHBIC
IepeHoce Ha HOBBIE | CUTYaIlUH.
CHUTYaLlUH.

BJIaJeTh: OO0yuaromuiics He OO0yuaromuiics OOyuarommiicst OO0yuatommiics B
HaBbIKAMU BJIaJ€ET WIU B | BJIAICCT B HCIIOJTHOM YaCTUYHO BJIAACCT ITOJIHOM 00BeMe
NPAKTHYECKHX HeOCTATOUHON crernenn | 00BEME HAaBBIKAMH HaBBIKaMH BJIaJIcCT HaBBIKAMH

NPaKTHYECKUX MIPaKTHYECKUX MPaKTHYECKUX
pacueToB U | Blajgeer HaBbIKAMH

PacueToB U OLEHKU pPacyeToB U OLGHKU | PAacueTOB U OLCHKH
OLICHKH TPAKTHHCCKHX PACHCTOB M | 1 yerpyKTHBHBIX KOHCTPYKTHUBHBIX KOHCTPYKTHUBHBIX
KOHCTPYKTHBHBL | OLCHKH KOHCTPYKTUBHBIX | nerrieHuii Ha OCHOBE pelLIeHUH Ha OCHOBE | PEIICHUH Ha OCHOBE

X pelleHud Ha
OCHOBE aHaIu3a
pacyeTHBIX u
IKCIIEPUMEHTAIIb
HBIX JAaHHBIX 00
INEKTPOTEXHUYE
CKOM 00BEKTE

pelieHuid  Ha  OCHOBE

aHaIM3a PAcYETHBIX |
IKCIEPUMEHTAITBHBIX
JIIaHHBIX 00
ANEKTPOTEXHUIECKOM
00BEKTE

aHallu3a PaCUCTHBIX U
9KCICPUMEHTAIBHBIX
AaHHBIX 00
AIEKTPOTEXHUIECKOM
00BEKTe, TOMYCKAIOTCS
3HAYNTENIbHEIE
OIMUOKH, TIPOSBIISACTCS
HEJI0CTATOYHOCTh
BJIAACHHUA HABBIKAMHU I10
pAly mokazarteneH,
OO6yuatouiics
HCIIBITHIBACT
3HAYUTCIIBHBIC
3aTpyAHEHUS MIPH
MIPUMEHCHUN HAaBBIKOB
B HOBBIX CHTYyaIlHsX.

aHaJIu3a PacuCTHBIX
u
IKCTIEPUMEHTAIbHBIX
IAHHBIX 00
INEKTPOTEXHUYECKO
M 00BEKTE, HABBIKU
OCBOEHEI, HO
JIOITYCKAIOTCS
HE3HAYUTCIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUsI IPU
AHAITUTUYCCKUX
ornepanusix,
MePEHOCEe HABBIKOB
Ha HOBEIE,
HecTaHIapTHbIC
CHUTYaIHH.

aHaJIn3a PacUCTHBIX
U
AKCIEPUMEHTAIBHBIX
IAHHBIX 00
ANEKTPOTEXHIYECKO
M 00BEKTE CBOOOIHO
MIpUMEHSET
MOJTyYCHHBIC HABBIKK
B CHUTYyaIUAX
MOBBIIIIEHHON
CIIOKHOCTH.
CB00OIHO

onepupyer
pHOOPETEHHBIMHU
HaBBIKAMH,
NPUMEHSET HUX B
CUTYyalUAX
MOBBILICHHOM
CJIOKHOCTH.

®opma NPOMeKYTOYHON aTTECTALMHU: IK3aAMEH.

[Ipomexyrounas arrectanusi oOydaroumxcs B (QopMe D3K3aMeHa MPOBOIUTCS IO

pe3ynbTaTaM BBIIIOJHEHUS BCEX BUAOB yueOHON paboThl, IPEeIyCMOTPEHHBIX YY€OHBIM IMJIAHOM
M0 JAHHOW JIMCHMIUIMHE, TPU OTOM YUYUTHIBAKOTCA PE3YJbTaThl TEKYLIETO KOHTPOJIS
yCcIeBaeMOCTH B TeueHue cemecTpa. OIlEeHKAa CTENeHW JOCTHIKEHUS O00ydaromuMucs
MJIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHS 10 JUCHUIUIMHE «DJIEKTPOTEXHUYECKUE OCHOBBI
MAaIIMHOCTPOUTENIBHBIX TEXHOJOTMI» NPOBOAUTCA MPENOAABATENEM, BEAYIIMM 3aHATHS,
METOJIOM JKCHEpTHON oueHku. [[o mroramMm mNpPOMEXKYTOYHOW aTTECTAlMU MO AUCUUIIIMHE
BBLICTaBJISCTCSA OlLICHKA «OTIIMYHO, «XOpOILIO», «YZOBJIETBOPUTEIILHOY 15030
«HEYAOBJIETBOPUTEIBHO.

HeoOxonuMbIM  yclIOBHEM TMPOXOXKACHUS CTYACHTaMU TPOMEKYTOYHOW aTTeCTaIHH
SIBJISICTCS] BBIMIOJTHEHNE BCEX BUOB YUEOHOM pabOTHI, MPEyCMOTPEHHBIX pabouell mporpaMmoit
M0 JUCHUIUIMHE «DJIEKTPOTEXHHUUYECKUE OCHOBBI MAIIMHOCTPOUTENBHBIX TEXHOJOTU». B
YaCTHOCTH, JOJKHBI OBITb CAaMOCTOSATEIHLHO IIEIMKOM BBITIOJIHEHBI TPH PAacUETHO-TpadUUIECKHe
paboThl, TpoJeNaHbl W 3alIMIIEHBI Be Ja0OpaTOpHBIE pabOThHI, YCHEIIHO CHAHBI 3aJaHHbIC
MPENOJABATENIEM TEKYIIIUE TECTHI.



MIxaJya oneHUBaAHUA Onucanue

Beimonnens! Bce BHIBI y4eOHOW paboThI, MpeayCMOTpEHHBIE
naHHOM paboueilt mporpammon. CTyIneHT JEMOHCTPHPYET
COOTBETCTBUE 3HAHUU, YMEHHH, HABBIKOB IIPUBEACHHBIM B
TabIUIaX  IOKa3aTelsiM,  ONepupyeT  NPHOOPETEeHHBIMU
Otnnuno 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IPUMEHSAET UX B CUTyalMsIX
HOBBIIIEHHON CJIOKHOCTH. IIpu 3TOM MOryT OBITH JONYIIEHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS IpHU
AQHAJIMTUYECKUX Ollepalusax, IEPeHOCe 3HAaHUM U YMEHMM Ha
HOBBIC, HECTAHIAPTHBIE CUTYaLUH.

BeimonHeHs! Bce BHIBI y4eOHOW paboThI, MpeayCMOTPEHHBIE
NaHHOW pabouelt mporpammon. CTyIeHT JEMOHCTPHPYET
COOTBETCTBHE 3HAHWW, YMEHHH, HABBIKOB IPHUBEICHHBIM B
TaONMUIaX  [OKa3aTelsiM,  ONEpHpyeT  MPHOOPETCHHBIMU
Xopo1o 3HAaHUSIMM, YMEHMSIMHU, HAaBbIKAMM, MPUMEHSET UX B CUTyalUsX
HOBBIIIEHHON CJIOKHOCTH. IIpu 3TOM MOryT OBITH JOIMYIIEHBI
OIMOKH, HETOYHOCTH, 3aTPyAHEHUS TNpPU  aHAIUTUYECKHX
olnepauusx, IEepeHoce 3HaHMM M yMEHUH Ha HOBBIE,
HECTaHJAPTHbBIE CUTYAIUH.

Beinonsens! Bce BUIbI yueOHON paOoThI, MpeayCMOTPEHHbIE
JaHHOM paOouelt mnporpammoil. CTYAEHT JAEMOHCTPUPYET
HEINOJIHOE  COOTBETCTBUE  3HAHUM,  YMEHUH,  HAaBBIKOB
NPUBEIECHHBIM B TalOiMIax  MNOKa3aTelsiM,  ONEpUpyer
Y 10BIETBOPUTEIBLHO
HpI/I06peTCHHI>IMI/I SHAaHUAMU, YMCHUAMUA, HABbIKAMU, IIPUMCHACT
HX B CHUTyallUAX MOBBIINICHHON CJIOKHOCTH. HpI/I 9TOM MOTYT
ObITh JOMNYIIEHbl OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IpHU

AHAJIUTUYCCKUX OIICpalluiIxX.

He BeimonHeH oauH wiu Oosiee BUAOB yueOHOM paboThI,
MPEAYCMOTPEHHBIX JaHHOW paboueit mnporpammoi. CTyaeHT
JIEMOHCTPUPYET TMOJHOE€ HECOOTBETCTBUE 3HAHUM, YMEHHI,
HABBIKOB NIPUBE/IEHHBIM B TaOIUIaX MMOKA3aTeNsIM, JOMYCKAIOTCS
3HAYUTENIbHbIE OIIMOKH, TPOSIBISIETCS OTCYTCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB MO sy MOKa3zarejeid, CTYACHT UCIBITHIBAET
3HAUUTENIbHBIE 3aTPYAHEHUS MPU ONEPUPOBAHUM 3HAHUSIMU U

HeynosnersopurensHo

YMCHUSAMHU IIPU UX TEPEHOCE HAa HOBBIC CUTYAllUH.

DoH/IBbI OLICHOYHBIX CPEACTB MPEACTABJIEHbI B IPUJIOKEHUH 2 K padouell mporpamme.

7. YueOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecrevyeHne TUCHUIJINHBI.
a) OcHOBHas TUMepamypa.
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1. Hemmor M.B. DnekTtpoTexHHWKa ¥ JJICKTPOHHMKA: Yy4eOHWK, KHMTa 1 W 2 WH37-BO
Axanemus 2014r., 254 wu 288c. B 23JIeKTpOHHOM BH/Jle TMpPEJCTaBJEHO Ha calTe
http://www.knigafund.ru/books/176656

6) OononHumenbHas 1umepamypa.

2. Meroauueckue yKazaHUS Ui BBIINOJHEHHUS JIaDOpaTOpHBIX pabOT 1O  Kypey
«ONEKTPOTEXHUKA M JJIEKTPOHHKA». «DIEKTPUYECKHE MAIIMHbI W TpaHchopMmaTtopbl». M.:
MAMU, 2004 r. (Ne1596)

3. Meroanueckue ykazanus aisi BeinosHeHUs PI'P mo kypcy «2neKTpoTexXHHKa M OCHOBBI
aneKkTpoHukn». Yacte 1.9nekrpuueckue nenu. M.: MAMMU, 2009 1 (Ne2171)

4. Yuebnoe nmocobue mis BoinosnHeHus: PI'P mo kypcy «27eKTpOTEeXHUKA U HIIEKTPOHUKAY.
Yacrts II. (AIIT) M.: MAMMU, 2009 r. (Ne2172)

5. Metoanueckoe mocodue st CaMOCTOSITEIbHON MOATOTOBKH CTYACHTOB, DJIEKTPOTEXHUKA,
4.1, Dnekrpuueckue nenu. M. MI'MYVY, 2012r.

6. Pekyc I.I. OCHOBBI 2JICKTPOTEXHUKH M JICKTPOHUKH B 3ajJa4ax C PEHICHUSAMU: ydeOHOe
nocobue. upexkr-Menua, 2014 r., 344 c. B 3/1eKTpOHHOM BHUJe NpeACTaBJEHO Ha CauTe
http://www.knigafund.ru/books/182062.

7.  BcroBckuit B. JI.  Onexrtpuyeckue MamuHbl, H3-B0 CuOUpCKuil QenepasibHbII
ynuBepcuteT 2013 1. 464 c. B  2nekTpOHHOM  BUAE  MPEACTaBICHO Ha  cailTe
http://www.knigafund.ru/books/185233.

¢) [lpoepammnoe obecneyenue u uHmMepHem-pecypcol.

[IporpammHOe obecniedeHHe He MpexycMOoTpeHo. HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-
METOAMYECKHE  Marepuaibl B DICKTPOHHOM  BHUJE, [PEACTAaBICHHbIE Ha  calTe
http://www.mami.ru B pasmenax: «Kadenpa snekrpoTexHukn». bubmmoreka MOCKOBCKOTO
HOJIUTEXA.

8. MarepuainbHoO-TeXHHUYECKOe 00ecrieYyeHHs] AUCHUIITUHBI.
JleKMOHHbBIC ayIMTOPUU OCHAIIEHBI JJOCKAMU U MYJIbTUMEIHHBIM o0opynoBanuem (TTK

Intel Celeron 667 Mrii, 128 Mb, HDD 20, ipoektop), MakeTaMy ¥ HarJISIIHBIMH TTOCOOUSMHE TI0
u3zydaeMoil nucuumumge. Jlaboparopuu kadenpsl «NEKTPOTEXHUKA» UMEIOT yUEOHbIE CTEH/IBI C
COOTBETCTBYIOLIUM HM3MEPUTEIbHBIMU TMPUOOpaMH 1O 3JIEKTPOTEXHHUKE, JJIEKTPOHUKE U
aneKTponpuBoay: ayautopuss AB-1402 ocHameHa KOMIIJIEKTOM THIIOBOTO JaOOpPaTOPHOTO
obopynoBanusi «Teopusi snexTpuueckuid 1emneid U ocHOBHI 3ekTpoHukn» JLIIOT.001 PBED;
OUIIET.001 PB3; 3I1Y.001 PB3 (crennoBoe McnonHEeHUe, pydHas Bepcus); ayauropus AB-
3306 ocHamieHa KOMIUIEKTOM THUIIOBOTO J1a00OpaTOpHOTO OO0OpYyIOBaHHUS «DIEKTPHUECKUE
MAaIIuHBD» (CTEHJJ0BOE UCIIOTHEHNUE).

Crnenuanu3upoBaHHas ayJUTOpUs (KOMIIBIOTEpHBIN Kiacc) aya. AB1414:

MK Intel Core 2 Duo 3.00 I'rit, 2 I'6, DDR 11, 320 HDD, SATA 11

I1K Intel Celeron 667 Mru, 128 Mb, HDD 20

K Intel Celeron 1,8 I'ri;, 248 Mb O3V, HDD 40 I'r6, cereBoe 0obopymoBaHue,

npuntep HP 1015

HmeroTcss  KOMIBIOTEpHBIE TECTHI 10 JUCHUIUIAHE  «DJIEKTPOTEXHHUYECKHE  OCHOBBI
MaIIMHOCTPOUTEIBHBIX TEXHOIOTHII.

9. MeToanueckne peKOMEHIAMN IS CAMOCTOSITEILHOM PadoThI CTYAE€HTOB.

CamMocTosaTenpHY0 paboTy CTYIEHT JOKEH OPraHN30BaTh B COOTBETCTBUH C TEMATHYECKHM
MJIAaHOM TIO pa3jiesiaM JTUCIUIUIMHBI B 3aBUCUMOCTH OT CBOMX WHIWBUIYAIBHBIX OCOOCHHOCTEH 1
BO3MOXKHOCTeH. [lyis oOnerueHus camMoCTOATENbHOW paboThl HAA H3Y4aeMbIM MaTepHAIOM,
1enecoo0pa3Ho MocelaTh Bce JIeKHUU 1Mo Kypey. IlpucyTcTBue Ha JEKIHMSX MO3BOJIIET B
HECKOJIbKO pa3 COKpaTUTh BpeMsi Ha YCBOCHHE MpeaMeTa U pa3o0paThCs C PSAOM CIOKHBIX
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BOIIPOCOB, KOTOPBIC MOI'YT OKa3aTbCsd HCIMOCUJIIBHBIMHU IIPU CAMOCTOATCIBHOM HU3YYCHHUU
marepuana. i 3akperuieHus] 3y4eHHOTO MaTepuaia PeKOMEHIYETCsl UCTIONb30BaTh TECThI U
3a/1a4¥ U3 MocoOuit 5, 6 CIUCKa JTUTEPATyPHI.

Jlnst o0Jer4eHus: CaMOCTOSITEIIBHOTO BBINOJNHEHUS CTYJCHTaMH PacyeTHO-rpaduIecKux
paboT HMMeeTCsl METOAMYECKOe MOcOoOMe C yKa3aHWEM WHAWBUYAJIbHBIX BapUAHTOB 3aJlaHHIA,
NPUBEJICHHOE B CITUCKE JINTEPATYpPhI oA HOMepoM 3. JIOMOTHUTEIHHO MOXKET OBITh IOJIC3HBIM
nocobue 5.

9.1. MeTtoanueckue yKazaHus JJisi MPOBeIeHHUs J1a00pPaTOPHBIX padoT.

Onucanus 1a0OpaTOpPHBIX PAOOT M METOAMYECKHE YKa3aHHUA MO MX BBIIOJIHEHUIO
IpPE/ICTaBICHBl B OyMa)XHOM M B IJIGKTpOHHOM Buzae (mo3. 2 cmucka jureparypbl). s
BBINOJIHEHUS JIAOOPATOPHBIX PabOT CTYAEHTHI, KaK MPaBWIO, KOIMUPYIOT MX Ha 3JIEKTPOHHbIE
HOCHUTEIIM U CaMOCTOSATENIbHO M3y4aroT. [loaTomMy Ha 1abopaTtopHble 3aHATUS CTYJICHTHI TOJIKHBI
IOPUNATH YK€ IOATOTOBJICHHBIMU JJs1 MX BbinosHeHWs. llocie mpoBeaeHus aabopaToOpHOM
paboThl CTYAEHTHI HHAMBUAYAIBHO COCTABIISAIOT OTYET M 3aLUINAIOT padoTy. Ijig MOAroTOBKHU K
3alIUTEe UCITIOJIb3YIOT KOHTPOJIbHBIE BOIPOCHI U3 METOAMUYECKUX YKa3aHUH.

9.2 Meronuyeckue yKazaHusl 10 NMOATOTOBKe K IK3aMeHY.

Jlnst obyieryeHus: TMOATOTOBKM K JK3aMEHY IMpernojaBaTeleM COCTaBISACTCS IepedYeHb
BOIPOCOB, KOTOPBIN COOTBETCTBYET U3yYEHHBIM TE€MaM COTJIAaCHO paboueil yueOHOM mporpaMme.
[Ipu moOAroTOBKE ClEAyeT UCIOJIb30BaTh WHIAMBUIYAJIbHBIA KOHCIEKT JIEKIIMH, a Takke
PEKOMEH/IYEMYI0O OCHOBHYIO M  JONOJHHUTEIbHYIO JUTEPaTypy. bunetst  comepkar
WCKIIFOUUTENIEHO BOIIPOCHI M3 TIPEIJIOKEHHOTO TTEPEYHSI.

Bonpocs! a5 moAroToBKH K 9K3aMeny 1o temam npeactaniensl B @OC mo AuCHUIIINHE
«INEKTPOTEXHUUYECKHE OCHOBBI MAIIMHOCTPOUTENBHBIX TEXHOJOTHUW». ITUX BOMPOCOB
JIOCTaTOYHO J1JIs1 TOJIHOTO OCBOEHUS JaHHOM JUCLMIUIMHBI U CAA4d SK3aMEHa.

[Tepen sx3aMeHOM CTYJIEHTY PEKOMEHYETCsI sl TPOBEPKU CBOMX 3HAHUM MCIOJIb30BATh
TECTOBBIE MaTepHalbl, pa3MEUIeHHbIE B MOCOOUAX 5 W 6 U3 CIHCKa JIUTEPaTyphl, WIH TECTHI B
AIIEKTPOHHOM BHJI€ Ha KOMIIBIOTEpaxX AUCILIEHHOTrO Kilacca.

10. MeTonnyeckue peKoOMeHIAUH AJs MPenoaaBaTesis

IInan paGoTsl MO AMCHMIJIMHE.

N3yduB riyboko conepkaHue y4eOHOM NMCIUIUIMHBI IefecooOpa3Ho pa3paboTarh IJiaH
HauOosiee TMPENNOUYTUTENBHBIX METOJOB 00y4eHus Hu (OpM CaMOCTOSATENBbHOM pPabOThI
CTYACHTOB, B TOM 4YHCIE€ MO BUAAM JIEKLIMOHHBIX, CEMUHAPCKUX 3aHATUH, 1a00paTOPHOIO
paKkTUKyMa.

JleknmoHnHoe 3aHATHE

By3oBckast 5ekius — TJIaBHOE 3BEHO IUIAKTHYECKOTO IMKIa oOyudeHws. E€ memp —
dbopMHUpOBaHUE y CTYACHTOB OPHUEHTUPOBOYHOW OCHOBBI [JISI TIOCIIEAYIOMIETO YCBOCHUS
MaTepuaia METOJOM CaMOCTOSTeNbHOM paboTel. CoaepikaHue JEKIUU JIOJDKHO OTBEYaTh
CIEIYIOIINM TUJAKTUYECKUM TPEOOBaHUSM:

- U3JI0’)KEHHE MaTepHaia OT MPOCTOrO K CI0KHOMY, OT U3BECTHOT'O K HEU3BECTHOMY;

- JIOTHYHOCTb, YETKOCTb U SICHOCTh B U3JIOKEHUU MaTepUana;

- BO3MOXHOCTh MPOOJIEMHOTO H3JI0KECHHUSI, JUCKYCCHUH, TUAJIOTa C IEJbI0 aKTHBHU3AINH
NCATCIIBHOCTU CTy,lIeHTOB;

12



- Oropa CMBICIIOBOM YacTW JIeKUUMU Ha TNOJJIMHHBIE (AKThl, COOBITHS, SBJICHMUS,
CTaTUCTUUYECKHE JAaHHBIE;

- TeCHash CBS3b TEOPETHUECKHUX IIOJIOKCHU ¥ BBIBOJIOB C MPAKTUKOW H Oymymiei
npodeCCUOHAIBHON e TENbHOCTHIO CTYICHTOB.

[IpenonaBarenb, YNTAOMUN JEKIUMOHHBIE KYPChI B By3€, JOJKEH 3HATh CYIIECTBYIOIUE B
MEJarornyecKor HayKe M UCIOJIb3YEMbIE Ha MPAKTUKE BAPUAHTHI JIEKIUHI, UX TUJAKTHUYECKUE U
BOCIIUTBHIBAIOIINE BO3MOXKHOCTH, 4 TaKK€ HMX METOJUYECKOE MECTO B CTPYKType Ipolecca
00yueHus.

[Ipn wm3noxxeHuu MaTepuaiga BaXKHO IOMHUTb, YTO IMOYTH IOJIOBUHA WH(pOpMalMU Ha
JCKIMK TIepeiaeTcs Yepe3 MHTOHAIMIO. YUYHUTHIBATh TOT (DAaKT, YTO MEPBBI KPU3UC BHUMAHUS
CTyaeHToB HacTymaer Ha 15-20-if wmwmnyrax, Bropoii — Ha 30-35-if wMmuHyrax. B
npoeCCHOHATLHOM OOIIEHUH MCXOIUTh W3 TOTO, YTO BOCHPUATHE JIEKUIUH CTyIEeHTaMU
MJIQJIIINX U CTApUIMX KYpPCOB CYLIECTBEHHO OTIMYAETCS 110 TOTOBHOCTU U YMEHHUIO.

JlaGopaTopHbIil NPaKTHKYM.

JIaGopaTopHBbIil MPAKTUKYM CTOUT Ha BTOPOM MECTE I0Cye JEKIMOHHBIX 3aHATUH U
1eJIb KOTOPOTO SIBJIICTCS 3aKpEIUIEHUE TEOPETUYECKUX 3HAHUH 110 OCHOBHBIM pa3ziesiaM U
TeMaM y4eOHOH IpOrpaMMBbl.

Ilepen BbIIOTHEHWEM JIaOOpaTOpHOW  pabOTBl  CTYIEHTY HEOOXOAMMO U3YYUTh
COOTBETCTBYIOIIIMI TEOPETUYECKUM MaTepHall, 3aJaHHe WM NOPANOK BbIIONHEHUS. [losaTomy
olnucaHue J1adOpPaTOPHBIX pabOT [ODKHO COJEpKaThb TEOPETUYECKYK0 4YacTh, 3aJaHHE IIO
BBINOJIHEHHUIO U BOIIPOCHI JJIs 3AIUTHI 1a00paTOPHBIX padoT.

Ilepen nayamom nabopaTopHbIX pabOT MpemnoAaBaTeNb MPOBOAUT HMPOBEPKY T'OTOBHOCTH
CTYACHTOB K paloTe: HalW4YMe METOJUYECKUX YKa3aHUH, HEOOXOTUMBIX CXeM M TaliuI| AJs
0TYeTa, 3HaHMA 3aJ[aHKs Ha BBITIOJIHEHUE U NOpsiAKa paboThI.

CamocrosiTesibHasi padoTa.

3ajaHue s CaMOCTOSITENIbHOM paboThl B BHUAE TEMAaTHMUECKOrO IUIaHA JUCLUILIMHBL,
PEeKOMEHAYEeMON JHUTepaTypbl, TEKYIIUX TECTOB, NEPEeYHs pacyeTHO-rpapUUecKux H
nabopaTopHBIX pabOT clieyeT BblIaBaTh B Hauyaje CEMECTpa, OMPENENIHUB MOPSI0K HU3Y4YECHHUS,
npelefbHble CPOKM WX BBIMOJIHEHHWS W CAaud. 3alaHus Uil CaMOCTOSTENbHOW paboThI
JKEJIAaTeIbHO COCTABIATH U3 00s3aTeNbHOM U (PaKyIbTaTUBHON YacTeu.

Opranusys caMOCTOSTEIbHYIO padoTy, HEOOXOJUMO OOYYUThH CTYJEHTOB METOAAM TaKOM
pabotel. CienyeT NpeaycMOTPETh IMOCTOSHHOE pa3BUTHE (POPM CaMOCTOSTENBHOW paboThl,
BBIBOJIS CTYJIEHTOB Ha BBICIIMA YypOBEHb OCBOEHHUS MaTepuaia K MOMEHTY 3aBeplIeHUs
M3Y4YeHHs Y4eOHOM AUCIUIIIIUHBI.

ATTecTanus (IK3aMeH).

[Ipu nmpoBeneHnH arTecTalluy CTYICHTOB BaXKHO BCETJ]a IOMHUTH, YTO
CUCTEMAaTUYHOCTh, 00BEKTUBHOCTD, APTYMEHTUPOBAHHOCTH — TJIABHBIE MPUHITUIIBI, HA
KOTOPBIX OCHOBAaHbI KOHTPOJIb U OIIEHKA 3HaHUI cTyaeHTOB. [IpoBepka, KOHTPOJIb U OLIEHKA
3HAHM CTyJeHTa TPEOYIOT yueTa ero MHIANBUYaJIbHOTO CTHJIS B OCYIIECTBICHUH YUeOHOU
JIeATeTLHOCTH. 3HAaHUE KPUTEPUEB OIEHKH 3HAHUN 00s13aTeIBLHO JIJISl TPETIoaBaTess u
CTyJEHTa
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MNPUJIOKEHUE 1

CTpyKTypa U coaep:kaHue TUCHUILUITUHBI « DJIEKTPOTEXHHYECKHE OCHOBBI MAIIIMHOCTPOUTEIBHBIX TEXHOJIOT Hii»
no HanpagpJeHno noaAroroBku 15.03.01l«MammuHocTpoeHue»

Paszpnen Buabl ydeOHoil palotbl, BkiIO4as | Buabl camocrositesibHON padorbl | @opMbl
CAMOCTOSITEIbHYIO PAa0dOTy CTYA€HTOB | CTYJ€HTOB aTTecTamnu

o - H TPYA0EMKOCTh B Yacax |
5| gég K. | PP | Pedep. | K/p €) 3
2|28 |a I/C |Ja6 |CPC |KC|K. |IL
= = s
S | =8 P_|P

Beeoenue. 5 1 0,5 2

Pazoen 1. Jluneitinvie yenu nocmosinnozo | 5 1-2 1 1 18 +

MoxKa.

Paszoen 2. l]enu ¢ capmonuueckumu 5 3-5 1 0,5 17 +

HANPANCEHUAMU U MOKAMU.

Paszoen 3. Tpexgasnvie yenu. 5 6-8 0,5 0,5 10 +

Pazoen 4. Macnumnoie yenu. 5 9-10 0,5 9

Pasoen 5. Dnexmpuueckue mawunwl 5 11-14 1 2 20

nepemMenHo20 MokKd.

Pasoen 6. Dnexmpuueckue mawunwl 5 15-16 1 2 15

NOCMOSHHO20 MOKA.

Pa3zoen 7. Umnynvcrovie 5 17-18 0,5 5

npeobpazosamenu 8 yensx

INEKMPULECKUX MAULUH.

dopMa aTTecTauMu 3

Bcero yacoB no JMCHUTIMHE B NMSITOM 6 2 4 96

cemecTpe

HToro yacoB no JucuHJINHe 108




HNPUIIOXKXEHHUE 2

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA30OBAHUSI POCCUUCKON OEEPALINN
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBFPA30OBATEJIbHOE YUPEXXJIEHUE BBICILEI'O OBPA3OBAHUS
«MOCKOBCKUH NOJUTEXHUUYECKHU YHUBEPCUTET»

(MOCKOBCKHMI1 NOJUTEX)

Hampasnenue moarorosku: 15.03.01 «MamuHoCTpOCHHEY

OIl1 (HpO(bI/IJ'IB)Z «KOMILJIGKCHEIC TEXHOJIOTHYCCKHE IMPpOHECChI U O60pyI[0BaHI/Ie MAaIIMuHOCTPOCHU S

®dopma 00yUeHUS: 3a04HAS

Kadempa: DnexrporexHnnka

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCLUIJIUHE

3J1eKTpOTeXHI/I‘leCKI/Ie OCHOBbI MAIIINMHOCTPOUTECIBbHBIX TEXHOJIOT UM
Cocras: 1. [lacriopt GoHIa OLIEHOUHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPEJICTB:
[Tpumeps! 3a1aHus JUIsl pacyeTHO-TpauIecKux padboT.
Temaruka 1a00paTOpHBIX pabOT U CEMUHAPCKUX 3aHSITHH.
IIpumep TecToBOrO 3aAaHUs.
Bomnpocs! k sK3aMeHy 1 puMep 3K3aMeHAIlMOHHOT O OujeTa.

CocTraBuTeIb:

JoueHt kad. «diaexkrporexunka» ®omun A.Il.

Mocxksa 2021
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Taoauna 1

MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

BJIeKTpOTeXHl/I‘IeCKI/Ie OCHOBBbI MAIIMHOCTPOUTETbHBIX TEXHOJIOT UM

®I'OC BO 15.03.01 «MamMHOCTpOEeHHE»

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHos0 dopma
HH- | POPMYJINPOBKA rus OLICHOYHOT
JEKC ¢opmupo 0
BaHUA |cpeacTBa**

B npoiiecce ocBoeHUs1 JaHHOW JUCHUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET CIEAYIOIINE
o01enpogeccuoHaAIbHbIE KOMIIETCHIUMN:

VMeHue IPUMEHHTh - 3HATH: OCHOBHBIE 3aKOHBI U METO/IbI aHAIN3a SIEKTPUYECKUX LETEN OCTOSHHOTO 1 bTeKImsl, T
OIIK-4 |coppeMeHHbIE METOMIBI VIS [IEPEMEHHOTO TOKA, MATHUTHBIX LIeMei; yCTpOHCTBO, NPUHIIUI JeHCTBUS M XapaKTepUCTUKU  [1a0. PTP
Pa3paboTKU MaJOOTXOAHBIX, [PIEKTPHYECKUX MAIIMH U IpeodpasoBaTeeit padotel, /P
SHEPrOCOEPEraroLIiX 1 pacueTHBIE [JK3aMeH

HKOJIOTMYECKH YUCTHIX — yMeTh. peliath CTaHJapTHbIE MPO(ecCHOHANBHBIE 33/Ja4ll C NPUMEHEHHUEM MeTOL[OBpa6OTH
MaITHHOCTPOUTEIBHBIX AHATN3a DJICKTPUUCCKUX IETEeH U 3JIEKTPUISCKUX MAIIHH, ONPEACIATh ITyTH UCIIOIb30BaHUS
TEXHOJIOTHH, PHEProcOePerarInuX U IKOJOTHICCKH YUCThIX TEXHOJOTHH

00ecreunBaroIX

0e301macHOCTh — HMeTh HAaBBIKU: IPAKTHYECKUX PACUETOB M OIEHKM KOHCTPYKTHUBHBIX PEUICHHHA Ha)

PKU3HECSITeILHOCTH JIIOJICH U |OCHOBE aHalli3a PacUeTHBIX U OSKCICPUMEHTAIbHBIX JaHHBIX 00 JJIEKTPOTEXHUYCCKOM
WX 3aIUTy OT BO3MOKHBIX 00BEKTE
[OCJIEICTBUNA aBapui,
KaTacTpoQ ¥ CTHXUHHBIX
0OecTBUI; YMEHUE PUMEHSITh




Hepeqenb OICHOYHBIX CPEACTB MO TUCHUIIJINHE «3.11eKTp0Texnnqec1me OCHOBBI
MAIINMHOCTPOUTEC/IbHBIX TEeXHOJIOTruii»

HaumenoBa IIpeacraBienue
No HHe Kparkas xapakTepucTuka o11eHOYHOI0 OLIEHOYHOT0
OC | ouenounor cpeacrsa cpeacrea B ®OC
Pacuerno- CpenctBo  MPOBEPKM  YMEHUW  IPUMEHSTH Kommuext sananmii no
1 rpaduyeckas | MOJy4YCHHbIE 3HAHHUS IS peleHHus 3amady BapratTaM
paboTta pacueTHOro U rpaduueckoro TUMa Mo TeMe Hid TTPUBC/ICH B
(PT'P) paseny METOJINYECKOM
nocobuun Ne3
. DOHJ TECTOBBIX
CucremMa  cTaHAApTU3UPOBAHHBIX  3aJaHU, B
2 Tecr MI03BOJISIIOIIAS ABTOMATH3UPOBATH } IpHBEeH B
(T) pOLEAYPY U3MEPEHUsl YPOBHS 3HAHUM M yMEHUHN METOJIHYECKOM
obyuatomerocs. nocooun Ne5
CpenctBo, MO3BOJISAIONIEE OLIEHUTh YMEHUE U
BlIaJieHHe oO0ydwaromierocsi u3laratb CyTh
IIOCTaBJIEHHOM  3aJauyd,  CaMOCTOSATEIbHO
3amura IPUMEHATh CTaHJApTHbIE METOAbl peweHus | Tembl Ja0bopaTOpHBIX
3 |naGoparopHOoil | NOCTaBICHHOW 3aJjaud C HCIHOJb30BaHUEM | paboT U TpeOOBaHUS K
paboThI umMmeroleics nmadbopaTopHoi 0a3bl, MPOBOIUTH UX 3allUTe.
aHaJIU3 TIOJYYEHHOro pe3ysbrata paldoThl.
Pekomenayercs s OLEHKM YMEHMM U
BJIAJICHUI CTYJICHTOB.
CpenctBo, MO3BOJISAIONIEE OLIEHUTh YMEHHE U
BJaJieHue OoO0ydarolerocss u3nararb CyTb
MIOCTAaBJIEHHOM  3aJauyd,  CaMOCTOSATEIbHO Komrmiexr
4 OK3aMeH IIPUMEHSTh CTAaHAAPTHBIE METOJBl PEIICHUs TEOPETUYECKUX
MIOCTAaBJIEHHOW 3a/Jay, MPOBOJUTH aHaU3 | BOIPOCOB U 3aJaHUM
IIOJIyYE€HHOTO pe3yJabrara paloTHI. (OmneroB)
Pekomenayercs i OLEHKM yYMEHMH ¢
BIIICHUN CTYJEHTOB.

PacuerHo-rpadguyeckue padborTsl.

CTyneHThbl JOJKHBI CaMOCTOSTEIbHO BBIIIOJHUTH TPU pacueTHO-Tpaduyeckue pabotsl. [Ipumepst
WHAUBUAYAIBHBIX 3a1aHuil Ha PI'P npuBenensl Huxe. Ilpyu BBINOIHEHUH MCHOIB3YIOTCS MaTEpHAIIb
METOANYECKUX YKaSaHI/II\/II 3 cmnmcka JUTCPATYPhI, TAC COACPKATCA CXEMbl U HMCXOJIHBIC MAHHBIC I1O
BapHaHTaM.

PacueTHo-rpaduyeckas padora Nel. Dnextpudeckue 1enu noctosaHoro Toka (OITK-4).
IIpumep. B 3aganHol cxeme u3BecTHHI BennuuHbl conpotuBieHuid U 3JC: Rox = 0,8 Om; Ro2 = 0,3

OM;R1=350M;R2=50M; R3=6OM; R4=6 OM; Rs =3 Om; Re=1Om; £1 =10 B; E2 =6 B; E2 = 24 B.
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1. CocraBuTh cucTEMY YpaBHEHMI JIJIs ONIpeAeTIeHUs] TOKOB B BETBAX 1o 3akoHaMm Kupxroda B olmiem

BUJIC.
2. OHpel[eJII/ITL TOKH BCTBAX MCTOAOM KOHTYPHBIX TOKOB.

w

Brruncinths noka3zanue BOJIbTMETPA.
4. OrmpenenuTs MOIIHOCTA UCTOYHUKOB MUTAHUS U TIOTPEOUTENCH, MPOBEPUTH OalaHC MOIITHOCTEH.

R

£.R,

PacuerHo-rpaduueckas padora Ne2. Pacuer nenu cunycouaaibaoro Toka (OITK-4).

I[Ipumep. Jlns srnekTpuyeckod LEMu CHUHYCOMAAIBHOTO TOKa IO 3aJaHHbIM mapamerpam: JIJC
ucrounuka E = 100 B; yacrore toka f = 50 I';; comporuBienusm R1 = 10 Om, R2 = 4 Om, Rz = 100 Owm;
UHAYKTUBHOCTSM L1 = 15.9 MI'H, L2 = 1000 mI'H, L3=115mI'H; emxoctu C3= 100 MK®D — BBIIOIHUTD:

1. HaiiTi TOKM BETBSIX U HaNPSHKEHUS HA OTJICIBHBIX AJIEMEHTaX CUMBOJIMYECKHM METOJIOM.

2. TloctpouTth B MacmTabe Ha KOMIUIEKCHON TUIOCKOCTH BEKTOPHYIO TUarpaMMy TOKOB M HaITPSHKCHU.

3. OmpenenuTs MOKa3aHUs BOJLTMETPA U BATTMETPA.

PacuerHo-rpaduueckas padora Ne3. Pacuer TpexdasHoii nenu cunycounaibHoro toka (OITK-4).

IIpumep. B 3ananHoii TpexdasHoii cxeme U3BECTHO JEHCTBYIOIIEE 3HaUEHHNE JIMHEHHOT0 HANIPSKEHUSI U
BenmunHbI conpotuBiieHud Uy = 380 B; Ra =8 Om; Rz =4 OM; Re =6 Om; Xa =4 OM; Xp =3 OM; Xc = 8
Owm.

1. Omnpenenuth KOMIUIEKCHbIE 3HaueHHUs (a3HBIX W JIMHEHHBIX HaNpsHKeHUH U TOKOB, TOK B

HEUTPaAJIbHOM IIPOBOJE.
2. Tloctpouts B MaciiTabe BEKTOPHBIE THArpaMMbl HAIIPsDKEHUHM U TOKOB.
3. PaccunTaTh akTHBHBIE MOITHOCTH (Da3 M OOIIYI0 aKTUBHYIO MOIITHOCTh TIOTPEOHTEIS.
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Kpurepun onenkn pacuetHo-rpaguyeckux pador:

3auTeHo BEBICTABIACTCS CTYACHTY, €CJIM CTYACHT B OCHOBHOM IIPaBUJIbBHO BBIIIOJIHUII BCC 3aaHUA
CaMOCTOATCIIbHBIX 3aHﬂTHﬁ; OPUCHTHPYCTCA B TCOPETUICCKO-IIPAKTHYCCKOM MATCpUaJIC; 3HACT U BJIAJACCT
OCHOBHBIMH IIOAXOJaMH K PCHICHUIO IIOCTaBJICHHOM 3aaa4yu; AJCMOHCTPUPYET TI'OTOBHOCTL HNPHUMCHATH
TCOPCTUYCCKHNC 3HAHHS B HpaKTquCKOﬁ pa60Te.

He 3auTeHo BBICTaABJIACTCA CTYACHTY, €CJIn CTYACHT HE BBITIOJITHUII BCC 3aJaHuA
CaMOCTOSITCIBHBIX 3aHATUN WIU HE YMEET NPUMCHATH TCOPCTUYCCKUEC CBCACHUA JId PCIICHUA
MMOCTaBJICHHON 3ajayH, COBCpUINII rpy6ble OH_II/I6KI/I, HEC JACMOHCTPHUPYET TOTOBHOCTb IIPUMCHATDH
TCOPCTUYCCKHC 3HAHHS B HpaKTquCKOﬁ ACATCIIBHOCTH.

TemaTuka J1abopaTopHBIX padoT:
1. Uccnenosanue oanodasnoro tpanchopmaropa (OI1K-4) - 2 gac.
Kpurepun onenkn:
- «3a4YTEHO» BBICTABJISIETCS CTY/ICHTY, €CJIM CTYACHT BBITIOJIHIII BCE 3aaHus JTabOpaTOpHOM
paboThl; 0OPMUIT OTUET; OPUEHTUPYETCS B MPEACTABICHUU 00 OCHOBHBIX MOIXOAaX K
M3JIara€MOMy MaTepuaiy; IeMOHCTPUPYET TOTOBHOCTh MPUMEHSATh TEOPETUUECKHUE 3HAHUS B
MPaKTUYECKON JeATETLHOCTH U OCBOEHUE OOJBITMHCTBA MTOKa3aTene (opMUPYEMBIX
KOMIICTEHIUIA;
- «HEe 32a4TEeHO0» BBICTABIIACTCS CTYACHTY, €CIIU CTYJEHT HE BBITIOJHUI BCEX 3aaHu
1ab0opaToOpHOI pabOThI; HE TOATOTOBUII OTYET; HE OPUEHTUPYETCS B TEOPETUIECKOM
MaTepHuaiie; He 3HaeT OCHOBHBIX TOHITHI H3J1araéMoi TeMbI, HE YMEeT TPUMEHSTh
TEOPETHUECKUE CBEAEHUS JUIsl aHAJIN3a IPAKTUYECKOTO MaTepraa, He JEMOHCTPUPYET
TOTOBHOCTb NMPUMEHATHh TEOPETUUECKUE 3HAHUS B MPAKTUIECKOM NESITEIHPHOCTH U OCBOCHHUE
nokazareneil GopMHUpyeMbIX KOMITETEHITHI.

2. Uccnenopanue asurareis nocrossaaoro toka (OIIK-4) -2 gac.

Kpurepun ouenku:

- «32a4YTEHO0» BBICTABIISIETCS CTYACHTY, €CIIH CTY/ACHT BBITIOTHIII BCE 3aaHUs TaOOpaTOpHOH
paboThI; 0OPMUIT OTUET; OPUSHTUPYETCS B MPEACTABICHUN 00 OCHOBHBIX MOAXO0AaX K
M3J1araeMOMy MaTepuainy; JIEMOHCTPUPYET TOTOBHOCTh IPUMEHSTh TEOPETUUECKUE 3HAHUS B
MPaKTUYECKON JEATETLHOCTH U OCBOEHHE OOJIBITMHCTBA MTOKa3aTene (opMUPYEMBIX
KOMIIETCHITUH.

- «He 3a4YTEeHO0» BBICTABIISIETCS CTYJEHTY, €CJIU CTYICHT HE BBIMOJIHMWII BCEX 3aJaHUI
1abopaTopHOI pabOThI; HE TOATOTOBUI OYMaXKHBIM OTYET; HE OPUEHTUPYETCS B
TEOPETUUYECKOM MaTepualie; He
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3HAET OCHOBHBIX MOHATHI U31araéMoi TEMbI, HE YMEET IPUMEHSATh TEOPETUUECKUE CBEACHUS
JUTSL aHaJIM3a MPaKTUYECKOro MaTepualia, He IEMOHCTPUPYET TOTOBHOCTh MPUMEHSTh
TEOPETHUUECKUE 3HAHUSI B MPAKTUYECKOM JCSITEIIbHOCTH U OCBOCHHE MOKa3aTesei
bopMUpyeMBbIX KOMIETCHIIUH.

TeMaTuKa CEMMHAPCKHUX 3aHATHI:

1. Metoap! pacuera JIMHEHHBIX LIE€NIEN IOCTOSHHOIO TOKA.
2. MeroJbl pacyeTa Liened CHHYCOUIaIbHOTO TOKA.

PEKOMEHJIYEMbIA NEPEYEHB BOITPOCOB JIJISI CIAYM DK3AMEHA 110

JAUCHUIIVIMHE
Bormpoc [udp
KOMIIETEHIIUH

[Ipenmy1iecTBa 3JIEKTPOIHEPT UM IIPU UCIIOJIB30BAHUN B OIIK-4
MAaIIMHOCTPOCHHH.
[TonsiTHE 00 7IEMEHTAX IECKTPUYECKOH IICTIH: BETBb, y3€II, KOHTYD, OIIK-4
UCTOYHUKHU U MOTPEOUTENIN SHEPTUU. DICKTPUUECKUI TOK U HANpsDKEHUE
Ha y4acTke 1nenu. ConpoTUBIEHHE IPOBOJHHKA.
Peanbabie 1 naeanbupie ncTouHUKHA J/{C 1 ToOKa. OIIK-4
3akon Oma 1J11 Hepa3BETBICHHOTO yyacTka 1enu. [loreHnnanbHas OIIK-4
Juarpamma.
3akonbl Kupxroda ngns wuenelr mnocrossHHOro Toka. Ilpumepst OIIK-4
MCII0JIb30BaHUS.

MOIHOCTh TMOCTOSHHOIO TOKAa Ha Y4acTKe Lenu. MOIIHOCTHOU OIIK-4
OanaHc.
Metoa KOHTYpHBIX TOKOB. I10oCiie10BaTeIbHOCT pEeIIECHNUS. OIIK-4
Meton nByx ysznoB. IlocnenoBarenbHOCTH penieHus. IIpoBoaumMocTh OIIK-4
LENH.
[ToHsATHE O CMHYCOMANBHBIX HAIPSKEHUU U TOKE. DU3NYECKNUN CMBICI OIIK-4
aMILTUTYABI, (a3bl, YaCTOTHI M JEMCTBYIONIET0 3HAUEHHSL.
DNEeMEeHTHI 1IeNH CHHYCOUJAIbHOTO TOKA: aKTUBHBIN, HHIYKTUBHBIN 1 OIIK-4
eMkocTHOU. Mctounuku DJIC u Toka.
[IpencraBnenne CHHYCOUIAIbHBIX BEIMYUH PAJIHYC-BEKTOPOM U OIIK-4
KOMIUIEKCHBIMHU 4KciaMu. KOMIIEKCHBIN MEeTOA pacueTa.
3akoH OMa B KOMIUIEKCHOM BUJIE JUIsl TACCUBHBIX AJIEMEHTOB LIETH OIIK-4
CHHYCOMIAJIbHOTO TOKA.
3akonsl Kupxroda asis nerneil CHHYCOMIAIBHOTO TOKA. OIlK-4
BekropHsle quarpaMMbl TOKOB, HAIIPSIKEHUH, COITPOTUBIICHUM. OIIK-4
ITocTpoenue nuarpaMm JUTd MPOCTEUIIEH MOCIeI0BATEIbHOMN IETH.
AKTHBHasi, peakTuBHas U noiHasi MomHocTH. Koadduurent MourHocTy. OIIK-4
BekropHas nuarpaMmma MOIIHOCTEH.

baianc MoniHOCTEN B 1€MW CHHYCOUIAJIbHOIO TOKA. OIIK-4
[Tonsartue o Tpexdasnoii nenu. Paza, TMHENHHBIE U HYJIEBOW MIPOBOJA. OIIK-4
Bunel coenunenus ¢as. Cummerpuunsiii uctounuk JJIC.
Cxema 3B€3/1bI € HYJIEBBIM NPOBOIOM. CUMMETPUYHBIN PEXUM HATrPy3KH. OIIK-4
Bexropnas nuarpamma. CootHomieHus (a3HbIX U JIMHEHHBIX TOKOB U
HaIpPsHKCHUMN.
Cxema coefMHEHUs TPEYroJbHUKOM. CHMMETPUYHBIA PEXKUM HArpy3KH. OIIK-4
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Bekropnas nuarpamma. CooTHomeHus (Da3HbIX U JIMHEHHBIX TOKOB U
HaIPsOKCHUN.

AKTUBHAsI, pEaKTHUBHAS U TIOJIHAS MOITHOCTH TpeX(ha3HOU 1eTIH. OIIK-4
HecummeTpHUuHBIN peKUM B CXEME COCAMHEHUS 3BE3101 C OIIK-4
COIIPOTHBIICHUEM B HYJIEBOM IIpoBoe. OnpenencHue HalpsHKeHN N,
TOKOB B (ha3zax U HyJIeBOM npoBoje. CMelieHne MoTeHIuana HyJIeBou
TOYKH.

Marnutnbie uenu ¢ nocrosHHoit MJIC. MarnutHble CBOWCTBa OIIK-4
MaTEepUaioB, OCHOBHbIE mapaMeTpbl. COOTHOIIEHUS NapaMmMeTpoB s
MPOCTENIIEH LIENHU C BO3AYIIHBIM 3a30POM.
Maruutssie nenu ¢ cunycougansaod MJIC. IIponecchl 1 COOTHOIIEHUS OIIK-4
[IapaMeTpOB B LIENU C HEPA3BETBIEHHBIM MarHUTONPOBOAOM. Cxema
3aMELICHUS LICTIH.

Buasl ¥ Ha3HaueHHME DIEKTPUYECKMX MAallWH. XapaKTepUCTUKA OIIK-4
1peoOpa3yoIUX CBOMCTB.
Bunas! Tpancgopmaropos, 001acTe npumMeHeHus. Konctpykuus OIIK-4
onHOGa3HOTO TpaHchopMaTopa.
[Tpunuun neiictBust ogHodasHoro Tpanchopmaropa. OIIK-4
DJeKTpuvecKkas cxema 3amenieHus ogHo(a3Horo TpanchopmaTopa, OIIK-4
ypaBHeHus O6ananca HanpspkeHuil. Koadduument tpanchopmanuu.
Buewnsis xapakrepuctuka TpancgopmaTopa. PesxxuMbl paboThI: OIIK-4
HOMMHAJIBHBIN, XOJI0CTOr0 X014 ¥ KOPOTKOI'O 3aMbIKAHHS.
OmneIT X0M0€TOTO X012 TpaHchopmaropa. Cxema OmbITa, ONpeaesieMbIe OIIK-4
11apaMeTpBbl.
OnbIT KOPOTKOT0 3aMbIKaHus TpaHchopmaropa. Cxema onpiTa, OIIK-4
OIIpeEIIIEMBbIE TAPaAMETPBI.
AKTHBHBIE MOITHOCTH 0OMOTOK TpaHc(opmaropa. Buasr morepsb OIIK-4
moutHocTtH. KITJI Tpanchopmaropa.
YcTpoiicTBO, MPUHIMI JeHCTBUS M 00J1aCTh MPUMEHEHUs TpeX(pa3HbIX OIIK-4
TpaHc(hOpMaTOpOB.
ABTroTpaHchopMaTopbl. YCTpPOHCTBO, NPUHIMII JeHCTBUSA, OOJIACTb OIIK-4
PUMEHEHHUS.
Ha3znauenme wu oO0nacTh MNpPUMEHEHUs ACHHXPOHHBIX JBUTaTeNeH. OIIK-4
OCHOBHBIE YaCTH JABUTATEIS.
YcrpoiictBo 0oOMoTku cTtatopa AJl, oOpa3oBaHMe M XapaKTepUCTHKA OIIK-4
MarHMTHOT'O MOJISl CTaTOpa
KoHcTpykuss  poTropa  aCMHXPOHHBIX  JBHraTellied. Y CTpPOMCTBO OIIK-4
KOPOTKO3aMKHYTO! U (pa3HOH OOMOTOK.
[TpuHuun  pelicTBUA ~ aCMHXpPOHHOro  asurarens.  CKOJIbKEHHE. OIIK-4
ONEeKTPOMarHUTHBIII MOMEHT.
[lonHasg,  akTWBHAs,  peakTUBHAsA,  MEXAHUYECKAas  MOILHOCTH OIIK-4
ACHUHXPOHHOTO aBuratess. Buasl noreps Momuoctu, KI1/I.
DIIEKTpUYECKHE U MEXaHUYECKUE NTapaMeTPbl aCHHXPOHHBIX JBUTATEIICH. OIIK-4
Paboune xapakTepucTuku. HOMUHAIBHBIN pexXUM.
MexaHnyeckass ~ XapakTEpUCTHKAa  aCMHXPOHHOIO  JBHUraTeis B OIIK-4
JBUTaTEJIbHOM PEXXHMME, XapaKTEPHbIE TOUKH.
TopMO3HBIE pPEKHMBI ACHHXPOHHOTO JBHUrarens. Buiael u ycioBus OIIK-4
BO3HUKHOBEHUs. MeXaHn4ecKasi XapaKTepUCTUKA.
Croco0OsI peryaupoBaHusl CKOPOCTH KOPOTKO3aMKHYTOTO aCHHXPOHHOTO OIIK-4
JIBUTATETIS.
CrniocoObl peryinmpoBaHusi CKOPOCTH ACHHXPOHHOTO JIBUTaTeNs ¢ (ha3HbIM OI1K-4
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POTOPOM.

Ha3nauenue u o0iacTh NPUMEHEHHS CHHXPOHHBIX MamInH. OCHOBHBIE OIIK-4
YaCTH MalIUHBI, YCTPONUCTBO CTATOpA.

YCTpoCTBO ~ ABHONOJIOCHOIO  MHAyKTOpa. llpuHuun  nencrBus OIIK-4
SIBHOIOJIFOCHOW CHHXPOHHOM MaIINHBI.

YCTpOUCTBO  HESBHONOIIOCHOIO HMHAyKTOpa. IlpmHnmm  nencreus OIIK-4
HESBHOIIOJIIOCHON CUHXPOHHOM MallllHBI.

MexaHuueckass XapaKTEpUCTHUKAa CHUHXpOHHOW MamuHbl. CrocoOsl OIIK-4
PEerylMpoBaHUs CKOPOCTH CHHXPOHHBIX JBUTaTenei, 0COOEHHOCTH

yCKa.

[Ipumenenue TpexdaszHoro WHBEpPTOpa MJIs PETYJIUPOBAHUS CKOPOCTH OIIK-4
AJIEKTpOJIBUraTeseil mepeMeHHoro Toka. (Cxema ¢ uACaIbHBIMU

KIIF0OYaMH, quarpamma paboTsl, hopMa HanpsbKEeHUs U Toka B (ase.

OcoOCHHOCTH  yNpaBlIGHWs] HWHBEPTOPOM B  IIEMH  CHHXPOHHOTO OIIK-4
nBUratens. JlaTyuk nojgoxeHus poTopa.

Hasnauenne u o0nacTb NPUMEHEHHS MAIIUH TOCTOSIHHOTO TOKA. OIIK-4
OCHOBHBIE YaCTH MAIlIUHBI, OOMOTKH CTaTOpa U pOTOpAa.

[IpyHUMn JEWCTBUST MAalIMHBI TOCTOSHHOTO TOKAa. YpPaBHEHUS JUIA OIIK-4
TEHEPATOPHOTO U JIBUTATEIILHOTO PEXHMOB.

Bapuantel cxemM  BO30OYXIEHUS ~ MallMH  MOCTOSHHOTO  TOKA. OIIK-4
Mexannyeckue xapakrepucTuku. OcOOEHHOCTH MPUMEHEHHUSI.

ITorepu mMomHOCTH B MaiuHe noctosHHoro toka. KII/I B qeurarenbHomM OIIK-4
pexuMe

OcoOeHHocTH TycKa JABHUraresisi MOCTOSHHOro Toka. CrnocoOsl OIIK-4
OTpaHUYECHUS ITYCKOBOTO TOKA.

CniocoObl peryupoBaHusi CKOPOCTHU JABUTATENsI IOCTOSIHHOTO TOKA. OIIK-4
DnemeHTHast 6a3a UMITYJIBCHBIX OJTYIIPOBOJHUKOBBIX Mpeodpa3zoBaTeseit OIIK-4
PerynmupoBanuss  cxkopoctn  JAIIT ¢ nomompro  MMIOYJIbCHOTO OIIK-4
npeoOpa3oBaTesi HANPSKSHHSI.

PerynupoBanuss topmoszHoro Toka JIIT ¢ moMomp HWMIyJIbCHOTO OIIK-4

Hpeo6pa30BaTen${ HaIIPsSIPKCHU .
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IIpumep OniteTa 1UIsl CIa44 IK3aMeHA M0 JUCHUIJINHE

«BﬂeKTpOTeXHI/I‘IeCKl/Ie OCHOBbI MAIINHOCTPOHUTECIbHBIX TEXHOJIOTHi»

MWHHCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHUS POCCUNCKON DEJEPAIINN
®EJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEX/IEHUE BBICIIEI' O OBPA3SOBAHI A
«MOCKOBCKHWMH NMMOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKM MMOJIUTEX)

QaxynpTeT YpOaHUCTHKH U TOPOJCKOTO XO35AHCTBA, Kadeapa DIIeKTPOTEXHIKA
JucuunmirnHa DIeKTPOTEXHHIECKHE OCHOBBI MAITMHOCTPOUTEIBHBIX TEXHOIOTHI
O6pazosarenbhas nporpamma 15.03.01 «MarmmHOCTpOSHHE)

3K3AMEHAIIMOHHBIA BUJIET Ne 2.

1. 3axonsl Kupxroda ass neneit mocTossHHOTO TOKa. [I[puMeps! HCTIONb30BaHusl.

no

[TpuHiun aeficTBUsS aCHHXPOHHOTO aBUraTess. CKOJbXeHHE. DIIEKTPOMArHUTHBIN MOMEHT.
3. Jlast cxembl aByxmnosrocHuKa (puc. 6.3) 3amxansl napametpsl: L1 =5 mI'H; r1 = 150 Om; C1 = 0,667
MK®D; Ly = 10 mI'H; r1 = 100 Om; Cz2 = 1 Mx®d; Tekyiee HaNpsHKEHUE Ha BXOJIE

u=10- \/E . sin(lO“ . t) B. Haiitu Tekyiee Hanpspkenue Ucx(t) Ha kongeHcarope Ca.

I Lz
3o, o, 2
2 2
—
u
5 > 1
Puc i3
VYT1BepxkIeHO Ha 3acenanuu kadeapsl « » aprycra 20 T., mpoTokos Ne .
3aB. Kadenpoii «nekTpoTexHnka
ILT.H., TIpOQ. /_T.B. TaiitoBa_/

DK3aMeH MPOBOAUTCS B YCTHOM (hopMe B BUJIE OTBETA HAa BOMPOCHI OuseTa. B Ouiere comeputcs a8a
YCTHBIX BOIIPOCA U OJIHA 3aj[a4a, KOTOPYIO CIEAyeT PEUIuTh MPH MOJATOTOBKE K OTBETY. Pemenue 3amaun
MPEIOCTABIISIETCS TPETOIaBaTeNIO Al MPOBEPKU B MUChMEHHOM BHJe. Ha moAroToBKY Mo Ouiiety
CTyneHTy aaetcs 10 30 MUHYT.

TecToBble 3a1aHusA. TecTOBbIE 331aHNUS MOTYT UCIIOJIB30BATHCS JIJIsl CAMOCTOATEILHON MTPOBEPKU
3HAHUU CTYJEHTaMHU MPH 3aBEPILIEHUHU U3yUEHUS pa3/ieoB Kypca U Uil TOMOJIHUTEIbHOTO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH Ha ayIUTOPHBIX 3aHATHIX: CEMUHApax WK JabopaTopHbIX padorax. KonmuecTBo
Y HalpaBJIECHHOCTh BOIPOCOB B TECTOBOM 3aJJaHUM YCTaHABIIMBAET IIPENOAABATENDb B 3aBUCUMOCTH OT
pemraemoii 3aaun. CosiepkaHue TECTOB M3JI0KEHO B TOCOOUH 5.
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Mpumep: TECTOBOE 3AJAHME 1
1. Ykaxwure, yemy paBeH nmepuoj 7" konebanus DJ[C ucTouyHMKAa CHHYCOMAAIBHOTO HAINPSDHKEHUS e =
V2 - 220sin 314t B?

0,01 c 0,02 ¢ 0,04 c 0,08 ¢ lc 2¢c

) O @) @) O )
2. YKaXnuTe KaK M3MEHHUTCS MHAYKTHBHOCTb KAaTYIIKH, €CIH YBEIMYUTh YaCTOTY CHHYCOHJAIBLHOTO
HanpspbkeHus B 4 pasza?
O BenuynHa UHIYKTHBHOCTH HE H3MEHUTCS
O HHAYKTUBHOCTH KaTyLIKH YMEHBIIUTCS B 1Ba pa3a
O MHIyKTHBHOCTB KaTYLIKK YBEINYUTCS B 4 pasa
O HWHAIyKTUBHOCTH KaTYIIKA YMEHBIIUTCS B 4 pa3a

3. VYkaxure, 4emy paBeH yroJ @ B IMocienoBarenbHOW RL-menwm, ecnm wW3BEeCTHBI 3HAYCHHS
cunycounanpaoro Hamnpsbkenuss U = 10 B, toka | =1 A u momnoctu P = 8 B1?

O O O O O
90° - 45° 37° -30° 27°
4. Kongencarop c¢ &émkocteto C = 1/6280 @ ycTaHOBIEH B IE€NH CHHYCOUAAIBLHOTO TOKa C
HampspDKeHueM U = ﬁ-ZZOSin(Zﬁ-1000t+7z/6) B. Vkaxure, ueMy paBHO CONPOTHBJICHHE
KOHJIeHcaTopa?
0,22 Om 0,440mM 20Mm 1 Om 4 Om
O O O O O

5. YkaxuTe, 4eMy paBeH BpeMeHHOH MHTepBaJl, COOTBETCTBYIOUINI yriy casura ¢as, paBHoro 45°,
IIPYU YaCTOTE MCCIEAYEMBIX IEPUOAUYECKUX CUTHANIOB, paBHO 100 I'?
1 mc 1,25 mc 1,5 mc 2 Mc 4 mc 5 Mc
@) O O O O ©)
6. Ilepeuncnure mpudOPHI, HEOOXOUMBIE TS TPOBEACHUS KOCBEHHOTO M3MEPEHHS WHIYKTHBHOCTH
KaTyILIKH.

O BonbTMETp B aMIIepMeETp

O JlocTaTo4HO OJIHOTO BaTTMETpa

O BonbT™eTp, aMIiepMeTp U BAaTTMETP HIIA BOJBTMETP, aMIIEPMETP M U3MEPHUTENb Pa3HOCTH (a3
O AmmnepMmeTp u BaTTMETP

7. HanpsixeHus Ha TpEX MOCIIE0BATEIbHO COEAMHEHHBIX PE3UCTOPax OTHOCATCS Kak 1:3:5. Ykaxure,
KaK OTHOCSITCS 3HAUECHUSI COIPOTUBIICHUN PE3UCTOPOB?

O OtHomeHHE CONPOTUBIIEHHIT PE3UCTOPOB MOJOOHO OTHONIEHHIO HANPSKEHMI
O OrHomrenue paBHo 5:3:1

O OrtHomtenue pasHo 1:1/3:1/5

O OrHomenue paBao 1:5:3

Kpurtepum ounenku:
- OILICHKA «OTJMYHO) BBICTaBJISETCS CTYIEHTY, €Clii OH Jai He MeHee 90 % npaBUIIbHBIX OTBETOB,
- OIICHKA «XOPOLIOY, eciii OH Jai He MeHee 70 % mpaBUIIbHBIX OTBETOB;
- OILICHKA «YA0BJETBOPUTEIBLHOY, €CJI1 OH Aail He MeHee 50 % mpaBUIIbHBIX OTBETOB;
- OIICHKA «HEeY0BJIETBOPUTEIbHOY, eciii oH nai MeHee 50 % MpaBUITbHBIX OTBETOB.
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