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1. Mepe4yeHb NNaHUpyeMbIX pe3ynbTaToB 06y4YeHuUsi MO AUCLMMIIMHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMy OCBOE€HUA o6pa3oBaTenibHOM NporpaMmbl

Lesbi0 0cBOECHUS AMCHHUIIMHBI SBISIETCS MOJITOTOBKA O0YYaAIOIIMXCs K IMPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOH nesTensHocTH 1o Hanpasienuto 13.03.02 «DnekTposHepreTuka u AIIEKTPOTEXHU-
Ka» MOCPEACTBOM 00ECHeUeHHs ATAanoB GOPMUPOBAHUS KOMIETEeHINH, mpeaycMoTpeHHsix @I'OC, B
YaCTH MPEICTaBICHHBIX HUKE 3HAHUI, YMEHUH 1 HABBIKOB.

3auaann AUCHUIIJIMHBI SABJIACTCA U3Yy4YCHHC MOHSITUIHOTO arnmapara JUCHUIIINHBI, OCHOB-
HBIX TCOPETUYCCKUX HOHO)I(GHPlﬁ, MCTOHOB IMPOCKTUPOBAHHUA U pacye€Ta, IPUBUTUC HABBIKOB IIPUME-
HCHUSA TCOPCTUICCKUX 3HAHUI JJIA PCUICHUS ITPAKTUYCCKUX 3a1ad.

JucuuniuHa HarpasieHa Ha GOPMUPOBAHUE CIEIYIOIINUX KOMIIETSHIIUNI:

OIIK-2: cnocoOHOCTBIO MPUMEHATh COOTBETCTBYIOIINHN (DM3MKO-MaTeMaTHUECKUI armma-
pat, METO/bl aHAJIN3a U MOJICIUPOBAHUS, TEOPETUIECKOTO U SKCIIEPUMEHTAILHOTO HCCIIe-
JOBaHHUS TIPU PEIICHUH MTPOPECCHOHATIBHBIX 33/1a4

[1K-8: crmocoOHOCThIO MCIOIB30BATh TEXHUYECKUE CPEACTBA Ul MU3MEPEHUS U KOHTPOIIS
OCHOBHBIX ITapaMETPOB TEXHOJIOTUYECKOTr0 IpoLecca

B PE3YJIbTATC U3YUCHUS JUCHUIIIMHBI CTYJCHT JOJIPKCH:

3HATh:
[ ]

Baagern:
[ )

bu3ruecKre 0OCHOBBI PaObOTHI MOIYIPOBOAHUKOBBIX IiprubopoB (OITK-2);

XapaKTePUCTUKHU U MapaMeTphl MOTYIPOBOJAHUKOBBIX 3JIEKTPOHHBIX KommoHeHToB (OITK-
2);

CIOCOOBI  BKJIFOUEHUS TIOJYIIPOBOAHUKOBBIX KOMIIOHEHTOB B COCTaBE AJIEKTPOHHBIX
yerpoiicts (OIK-2);

COBPEMEHHYIO 3JIeMeHTHY0 0a3y anekTponuku (OI1K-2);

CXEMOTEXHHUKY MPOCTHIX 3JIEKTPOHHBIX ycTpoiicTB (ITK-8);

CXEMHBIC PeIlIeHHs TIOTYIPOBOIHUKOBBIX Mpeodpa3oBarelieii MOCTOSHHOTO U TIEPEeMEHHO-
ro toka (ITK-8).

MIPOU3BO/IUTH PACUET IEMEHTOB, BXOJAIINX B CXEMBI peoOpazoBaTeseil 3JIeKTPOIHEPruu
(OIIK-2);

MOHUMATh U AaHATM3UPOBATh PUHIUIHATBHBIC dIeKTpuyeckue cxemsbl ([1K-8);
pa3pabaThIBaTh MPOCThIE KOHCTPYKIMH dJIEKTPOoTeXHUUeCKnX ycrpoiicTs (OITK-2);
pa3pabaTrbIBaTh CXEMbl HECIOXKHBIX 3JIEKTPOHHBIX YCTPOWCTB B COOTBETCTBUM C TE€XHUYE-
CKHM 3aJIaHHeM, TIPEJICTABIISTh X B BUJC MPUHIUIHAIBHBIX dekTprueckux cxem (OITK-
2);

MCIIOJIb30BaTh CIPABOYHBIN MaTepHall MpU BbIOOpE MOIYNPOBOJHUKOBBIX MPUOOPOB JUIs
pelIeHns MPOEeKTHO-KOHCTPYKTOPCKUX 3a/1ay 1o pa3paboTke rnpeodpa3oBareseil sJaeKTpu-
YecKol sHepruu u yctpoiictB aBroMatuku (OI1K-2).

METOJIaMH aHaJIM3a U pacyera nekrpudeckux cxem (OITK-2);

METOJIMKOW BBIOOpAa KOMMYTAIIMOHHBIX U 3AlUTHBIX JJIeKTpuueckux ammnaparos (OITK-2);
HaBbIKaMU pabOThl ¢ KOMIBIOTEPHON TEXHUKOW M MPOTrpaMMHBIM OOECIIeUeHUuEM JUIsl pas-
paboTKH KOHCTPYKTOpCKOit nokymenTaiuu (OITK-2);

HaBBIKAMU pabOTHI C KOMIBIOTEPHON TEXHUKOW M MPOTrpaMMHBIM 00ecrieueHHEM IS TIPU-
eMKH U 0CBOeHHUsI HOBOro 0o0opynoBanus (I1K-8).
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2. MecTo gucuunnuHbl B CTPYKType ob6pa3oBaTesibHOM NporpamMmbi

JucturumHa «IeKTPOHUKa» OTHOCHTCS K BapuaTHBHOM yactu Osioka bl ocHOBHO# 00pa3o-
BaTeIbHON MPOrPaMMBbI MMOATOTOBKH OakalaBpOB MO MPOPMII0 «DIEKTPOMEXaHUKa», HAIMPABICHUS
13.03.02 «3nekTpo3HEepreTUKa U AJICKTPOTEXHUKAY.

B cootBercTBUM ¢ yueOHBIM 1u1aHOM 110 HarpaBieHuto 13.03.02 «DnekTposnepreTuka u 3jaek-
TPOTEXHHUKA» JUCIUILINHA «DJIEKTPOHHUKAY Oa3upyeTcs Ha CAeAYIOUINX JUCIUILINHAX

b1.b.5 «Beicuias maremaTuka 1»

b1.b.6 «®usuka»

b1.b.11 «DnekTporexHnuecKkoe U KOHCTPYKIIMOHHOE MaTEPHUAIOBEICHUEY

b1.b.18 «TeopeTnueckas MeXaHUKa»

b1.5.19 «MnxenepHas U KOMITbIOTEpHAs Tpaduxar

b1.B.O/1.3 «IIpuknagHas MexaHUKa»

b1.B.O/1.14 «BpIcuras maremaTuka 2»

b1.B./IB.3.2 «Teopus TEmIOnpoOBOIHOCTH

b1.5.20 «MHDOpMaIMOHHO-U3MEPUTEITbHAS TEXHUKAY

b1.B.JIB.3.1 «®u3uueckue usmepeHus u o0padoTka UX pe3ysIbTaTOB

3HaHUSI, YMEHUS U HAaBBIKU, [TOJIyYE€HHbIE CTYJAEHTAMU B IIPOLIECCE U3YUYEHHUS TUCLUIUIMHBI 5B-
TSI0TCs 62301 ISl U3YUEHHS CIEAYIOUTNX TUCITUILTHH:

b1.B.O/I.1 «MaTemaTnueckre OCHOBBI IPOrPaMMHUPOBAHUS»

b1.B.JIB.6.1 «MatemMaruueckoe MOACIMPOBAHUE IIICKTPOMEXAHUUECKUX CUCTEM

b1.B.JIB.6.2 «MozaenupoBaHue B 371€KTPOMEXAHUKE

b1.B./IB.8.1 «KomMmnbroTepHOE MOJEIMPOBAHUE MPUKIIAIHBIX 3a/1a4 HIEKTPOMEXAHHUKU»

b1.B./IB.8.2 «MaremaTudyeckue MOJETU THUIOBBIX JJIEKTPOMEXaHUYECKUX Ipeodpa3oBarte-
nen»

b1.B.O/1.6 «DneMeHTHI CHCTEM aBTOMATHKH

b1.B.O/1.7 «2OnekTpoMeXaHUUYECKHE CUCTEMBD»

b1.B.O/I.11 «OnexTpuyeckue 1 3JeKTPOHHBIE alllapaThi»

b1.B.JIB.7.1 «MuxpormpoueccopHas TEXHUKA B JJIEKTPOMEXAHUKE

b1.B.JIB.7.2 «YnpaBneHue u peryJupoBaHUE B JIEKTPOMEXAHUKE»

b2.11.1 «IIpou3BoacTBEHHAs IPAKTUKA

3. O6bem AucuMNMHbI B 3a4eTHbIX eAMHULAX C YKasaHMeM KonuyecTtBa
aKageMu4eCcKMX UM acCTPOHOMUYECKUX 4acoB, BblAeNEeHHbIX Ha KOHTaKTHYK paboTy
obyyarowmxcsa ¢ npenogaBateneM (N0 BuaaM Y4YeOHbIX 3aHATMM) M Ha
camocTosiTeNnbHYI0 paboTy oby4yarowmxca

AynuTopHas padora

uxo: bl

YacTp nmkia: BapuaTUBHASA Cemectp
Ne nuctumnianHbl o yueOHOMY IJIaHY: b1.B.O/1.4

YacoB KoHTaK. paboThI 1o yueOHOMY Tutany: | 180 5 cemectp
TpynoemkocTs B 3aueTHbIX equaumax (3ET): | 5 5 cemectp
Jlexuuu (3ET; uacoB) 1; 36 5 cemectp
Jlabopatopusie padotsl (3ET; uacoB) 1; 36 5 cemectp
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CamocrostenbHas paboTa CTyJICHTOB _
(3ET: wacos) 2; 72 5 cemectp
DK3aMeH 1; 36 5 cemectp

CamocrosiTesibHast padoTa CTyJeHTOB (BHeayAUTOPHasi paboTa)

Bun pador Tpynoémkoctn, 3ET; uac
N3yuenne maTrepuanoB JEKIUH (JIK) 0.5; 18

[ToaroToBKa K BBIIOJIHEHHUIO U 3aIUTE Ja00paTOPHOI pabOThI 136

()1a0) '

Brinonnaenue pacuetHo-rpaduueckon padoThl 0.5; 18

Bcero: 2,72

[ToaroroBka K 3K3aMeHy 1: 36

4. CoaepxaHme AUCLMNIIUHDBI, CTPYKTYPUPOBaHHOE NO TeMaM C yKa3aHueM oTBe-
OEHHOro Ha HMX KONM4yecTBa akafieMU4eCKnxX 4YacoB UITIU aCTPOHOMUYECKMNX YacoB
M BUAOB Y4eOHbIX 3aHATUMN

Bunbt yaeOHO# paboThl, BKIHOUAs
g CaMOCTOSATENIBHYIO Pa0OTy CTY/CH-
No § 2 | TOB M TPYNOEMKOCT (B Yacax)
- TeMbl TUCIUTITHHBI o B
/I 5 g B T.4.
i JK | mp | ynab | cam HHTEp
Tep-
aKT.
1 2 3 5 6 7 8 9
OCHOBBI (PU3UKH MTOTYITPOBOJHUKOB. P-N—mepexo.
1 | YpaBuenune BAX p-n-nepexona. Anonel. CtaOmimtpo- 22 4 - 8 10 3
HbI.
5 BurnonsipHbie TpaH3UCTOPBI, MPUHIIMIT ICHCTBHS, CXEMBI ) 4 B 8 10 3
BKJIrOYeHUst 1 BAX.
3 [ToneBble TPaH3UCTOPBI, UX PA3HOBHIHOCTH CTPYKTYPHI 9 6 B B 3 B
W XapaKTEPUCTHKH.
4 CuIioBBI€ TTOTYTIPOBOTHUKOBBIE IPUOOPBI: TUPUCTOPHI, 14 4 B 4 6 1
MOII- tpansuctopsl, BTU3, CUT, BCUT.
Kiraccugukanus 1 OCHOBHBIE TTapaMeTPhl yCUIIUTENCH.
5 | YcwmurensHble Kackajsl Ha TpaHsucropax. Judde- 19 2 - 8 9 2
PEHIIMAIBLHBIE YCHIUTEIH.
Orneparonnbie ycuantenn. Cxembr BkmoueHust OV. 22 4 - 8 10 3
OnrosnekTpoHHbIe TPHOOPBL. ONTPOHBI. 6 4 - - 2 -
8 KiroueBbie cxembl Ha TpansucTopax. OCHOBBI HUppo- 6 4 B B 2 B
BOM TEXHUKH.
9 Ludpoananorossie U aHaIOro-1U(POBLIEC TPeOOpa3oBa- 6 4 B 3 2 B
TEJN.
10 PacquHo-rpa(i)quCKaﬂ pabora: pacueT IEeKTPOHHOTO 18 B B B 18 B
yCcTpoHcTBa
Bcero mo Buaam yyeOubix 3auaTui 180 36 0 36 7 12
(BKJIIOYast 36 4aCOB HA MOATOTOBKY K 9K3aMeEHY)
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Conep:xkaHue mo BUJAaM y4eOHBIX 3aHATHH

Tema 1. OcHOBBI (PU3HUKHU MTOTYITPOBOIHUKOB. P-n—tiepexon. YpaBuenne BAX p-n-nepexona. {nomasl.
Crabwmutponsl. (22 vaca).

Jlekuusaa 1. CoOcTBeHHass W IPUMECHAsl JIEKTPONPOBOJHOCTH IOJYIPOBOJAHUKOB. 3OHHBIE
nuarpaMmbl. YpoBeHb @epmu. [ToHsATHE OCHOBHBIX M HEOCHOBHBIX HOcuTenel. JperidoBbiii 1
muddy3uonnsii Tok. CooTHomeHnue DHmTEHHA. P-n mepexox B paBHOBECHOM COCTOSIHHU.
Bricota noreHuuanbHOro 6apbepa.

Jlekuus 2. IIpsmoe cmemenue p-n-nepexona. ObparHoe cMerienue p-N-nepexoja. YpaBHe-
Hue BAX p-n-mepexoma. Emkocts p-n-nepexona. IlpoGoii p-n-mepexona. CTaOUIUTPOHBI.
[Tpunun neicTBUs, XapakKTepUCTUKH, mapameTpsl. [lapamerpudeckuii cTabmim3arop Hamps-
JKeHus. Pa3HOBUIHOCTH MOTYIIPOBOIHUKOBBIX TUO/IOB.

Jladoparopnas padora 1. VccienoBanue xapakTepuCTUK MOTYIPOBOIHUKOBBIX THOIOB.
JlabopaTopnasi pa6ora 2. VccnenoBanue XapakTepUCTUK CTAOUIUTPOHOB.
CamocrostensHas padora 1. [IpopadoTka marepuana jgexuuii 1, 2 , mOArOTOBKA K BBITIOJIHE-
HUIO U 3a1uTe JabopaTtopHbIX padoT 1, 2.

Texymmii KOHTPOJIb: IPOBEPKA OTUETOB MO J1A00PAaTOPHBIM padboTaM U UX 3alIUTA.

Tema 2. bunonspabie TpaH3UCTOPBI, IPUHITUI ACHCTBUS, cXeMbl BKITtoueHus u BAX. (22 yaca).
Jleknus 3. CTpykTypa U NPUHILINI ACUCTBUSI OUTIONISIpHOTO TpaH3ucTopa. [lepenoc Toka B 6u-
noJsisipHoM TpaH3uctope. CBsa3p kod(duimenta nepeHoca, kodhduimenta WHKEKIUU U KO-
s duImenHTa nepeaadn mo ToKy.

Jlekuus 4. CrniocoObl BriIt0YeHus OumnonspHoro tpansucropa (Ob, O3, OK). Manocurnans-
Hasl CXeMa 3aMelIeHMS.

JlabopaTopnasi padora 3. VccienoBanue XapakTepUCTUK OUTIONSPHBIX TPAH3UCTOPOB B CXe-
Me ¢ obmrelt 6a3oit (OB).

JlabopaTopnasi padora 4. VccienoBanue XapakTepUCTUK OUTIONSPHBIX TPAH3UCTOPOB B CXe-
Me ¢ oOuuM amutrepom (0OD).

CamocrositeibHast padora 3. [IpopaboTka marepuana nekuuit 3, 4 , MOArOTOBKA K BBINOJIHE-
HUIO U 3alIUTe TaOOpaTOpHBIX padoT 3, 4

Texkyumii KOHTPOJIb: IPOBEPKA OTUYETOB MO JTA0OPATOPHBIM pabOTaM M UX 3alHTA.

Tema 3. IloneBble TPaH3UCTOPHI, X PA3HOBUIHOCTH CTPYKTYPBI U XapaKTEPUCTUKHU. (9 yacoB).
Jleknusi S. IlonmeBoi TpaH3UCTOpP € YNPABISAIOMIMM pP-N—TIEPEXOJOM: CTPYKTYpa, HMPHUHIIUI
JENCTBUS, XapaKTEPUCTUKU.

Jlekumusa 6. MOIl—rpan3ucrop, NpUHIMI JEHCTBUS, PA3HOBUAHOCTH CTPYKTYP U XapaKTepu-
CTHKHU.

Jlekums 7. O6iacTu NpUMEHEHHsI MOJIEBBIX TPaH3UCTOPOB. OCHOBHBIE CXEMbI YCUITUTEIIbHBIX
KackazoB. [IpuMepsl 2JIEKTPOHHBIX CXEM Ha MOJIEBBIX TPAH3UCTOPAX.

CamocrosiTesibHas padora 3. [IpopadoTka Marepuana Jekuit 5—7 .

Texkymmii KOHTPOJIb: YCTHBIN ONPOC 110 MaTepUasaM JICKIUN.

Tema 4. CuiioBbie MOJYIPOBOIHUKOBBIE MPUOOPHI: TUpUcTOpbl, MOII- Tpan3ucrops:, BTU3, CUT,
BCUT. (14 gacos).
Jlekums 8. MouHble 110161, 0COOEHHOCTH KOHCTPYKLNHU, XapakTepucTuku. {uonsr HoTTku.
Mouable OUNONSIpHBIE TPAH3UCTOPBI. TUPUCTOPBI. CUMUCTOPBHI.
Jlekuma 9. IloneBbie TpaH3uctopsl co craruyeckol wuHaykuuedr (CHUT). Momnbie
MOII-Tpan3ucropsl. bunonspusle TpaH3ucTOpsl C H30IMpOBaHHBIM 3arBopoM (BTU3).
MOII-TupucTopst.
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JlabopaTopnasi paGora 5. VccinenoBaHue noaylpoOBOJHUKOBBIX KIHOUYEBBIX CXEM.
CamocrositesibHas padora 4. [I[popadoTka marepuana jJekuuii 8, 9 , MOArOTOBKA K BHITIOJIHE-
HUIO U 3alIuTe 1a00paTOpHON paboThI 5 .
Texyumii KOHTPOJIb: IPOBEPKa OTYETA 10 J1a0OPaTOPHOIl paboTe U ee 3aluTa.

Tema 5. Kinaccuduxanus 1 OCHOBHBIE TapaMETPhl YCUIUTENCH. Y CINTENbHbIE KAaCKaJbl HA TPAH3H-

cropax. uddepenumanpupie yeuaurean. (19 gacos).
Jlekuusa 10. Haznauenwe, xnaccudukamnyss ¥ OCHOBHBIC TapaMETPhl YCHIIUTENCH. Y CHUIIU-
TeJbHBIE KacKajbl HA TpaH3UCTOpax. Ycunurenan MomHocTH. JuddepeHunansupie ycunure-
.
JladopaTopnasi padora 6. VccinenoBanue ycunutenbHbIX kKackaaos ¢ Ob (O3) u OO (ON).
JlabopaTopnasi paGora 7. VccnenoBanue ycuianTeneil MOLUHOCTH.
CamocrositesibHas padora S. [IpopaboTka marepuana jekuuu 10, TOATOTOBKA K BBHIIOJIHE-
HUIO U 3aiuTe 1a00paTopHbIX paboT 6, 7 .
Texyumii KOHTPOJIb: IPOBEPKA OTUYETOB MO JTA0OPATOPHBIM paboTaM M UX 3aIIHTA.

Tema 6. Onepaunonnsie ycunutenu. Cxemsl BkitoueHust OY. (22 yaca).
Jleknus 11. Uneansubiit OV u ero coiictBa. MuBepTupyromiee Bkintouenue OY. Hennseptu-
pytoiee BkitoueHue OY. MuBeptupyromuii cymmarop. Cxema Beruntanust Ha OVY.
Jlekuus 12. Unaterparop va OY. Cxema muddepennuponanus. Kommnapartop. [Ipunmumn pado-
TBI U XapaKTepUCTUKU. VIHTEerpasibHbIE TAMEPBI.
JlabopaTopnasi pa6ora 8. VccnenoBanue npeodpaszosareneii curaanos Ha OY.
JladopaTopnas padora 9. VccnenoBanue HHTErpaibHBIX TAHMEPOB.
CamocrosiTebHas padora 6. [Ipopadotka marepuana jgexuuit 11, 12 , moaAroToBka K BbINOJ-
HEHUIO U 3aIIHUTe JJA00paTOPHBIX pador §, 9 .
Texkyumii KOHTPOJIb: IPOBEPKA OTUYETOB MO JTA0OPATOPHBIM pabOTaM M UX 3alIHTA.

Tema 7. OnrrosniekTpoHHbIe TpUOOpsl. ONTPOHEL. (6 YacoB).
Jlekuusa 13. ®otopesuctop. PoToANO, XapaKTEPUCTUKH U PEXKUMBI paboThl. DOTOTpaH3U-
CTOp.
Jlekuus 14. ®orotupucrop. ONTpoHsI, CTPYKTYpa, PA3HOBUIHOCTH ONTPOHOB.
CamocrostensHas padora 7. [IpopadoTka marepuana nekmuit 13, 14 .
Texkymmii KOHTPOJIb: YCTHBIN ONPOC IO MaTepuasaM JICKIUN.

Tema 8. KirtoueBbie cxembl Ha TpaH3ucTopax. OCHOBBI ITUGPOBOI TEXHUKH. (6 4acOB).
Jlexkuus 15. DnekTpoHHBIE KIIIOYM Ha OMIOJISPHBIX U MOJEBBIX TpaH3ucTOpax. OCHOBBI UG-
poBoii Texuuku. Jlornueckue pynxuuu U, U-HE, MJIN, NJIN-HE. Jlornueckue pynkuun HE,
uckioyaromiee MJIN.
Jlexums 16. Tpurrepsl. PaznoBugHoctu tpurrepos. Cuetunku .Peructpsl.
CamocrositeibHasi padora 8. [IpopaboTka marepuana nekuuii 15, 16 .
Texkymmii KOHTPOJIb: YCTHBIN ONPOC IO MaTeprasam JICKIUN.

Tema 9. {udpoananorossie (LIAIl) u ananoro-uudpossie npeodpazosarenu (ALII). (6 gacos).
Jlekums 17. Knaccudpukauus LIAIL LHAII ¢ cymmupoBanueM BecoBbix TOKOB, LIAIl Ha ocHO-
Be pesuctuBHON Matpuibl R-2R, LIAIl Ha nepexitouaeMbix KoHaeHcaTtopax, LIAIL ¢ cymmu-
poBanueM HanpspkeHui, [{AIIl ¢ mupoTHO-UMITYIBCHON MOAYJISIIUEH.
Jlekums 18. Knaccudukarus ALIL. ALl ¢ 1BOMYHO-B3BEIICHHBIM MPUOIMKEHUEM, CUTMa-
nenbta ALTT, ALl aByxTakTHOrO MHTErpUpoBaHus, mapamuienbubiii Flash AL, kouBetiep-
uelii u Folding ALIIL.
CamocrositesibHas padora 8. [IpopadoTka marepuana nekmuit 17, 18.
Texkymmii KOHTPOJIb: YCTHBIN ONPOC 110 MaTepuasaM JICKIUN.
12 yacoB J1a00paTOPHBIX PAOOT MPOBOUTCS B UHTEPAKTHBHOI hopme (OpHUTraTHBII METO).
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HpOMe)KyTO‘lHaﬂ arTrTecTaguuyd MO0 JTUCHUIIJHUHE

W3y4yeHne qUCLMILINHEL B 5-OM CEMECTPE 3aBEPIIACTCS IK3aAMEHOM. DK3aMEH ITPOBOJUTCS B
cooTBeTcTBUHM ¢ [losiokeHneM o 3aueTHOM U sKk3ameHaunoHHou ceccusix B HUY MOU u unerpykrus-
HbIM niicbMoM 0T 14.05.2012 r. Ne M-23.

5. MNepeyeHb y4eOHO-MeTOAUYECKOrO obecneyeHMs ANA CaMOCTOATENIbHOW paboTbl
obyyarowmxcs no AMcumnimHe

Jliis obecrieueHusi caMOCTOATEIbHOU paboThl oOyuaromuxcst Ha caiite kadenpsr DuMT pasz-
MEMICHbI: TEOPETUYECKUE MaTepuajbl MO JUHEHHBIM M UMIYJIbCHBIM 3JIEKTPOHHBIM YCTPOWCTBAM,
ONMHCaHUs TAOOPATOPHBIX padoT, a TAKXKE APYTrue TEOPETUUCCKHE M METOAMYECKHE MAaTepPHAIIbI (CM.
[Tpunoxenue k PIIJ]). Kpome Toro, mocTym K 3TUM MaTepHaiaM BO3MOXEH C JIFOOBIX KOMITBIOTEPOB,
MOJIKITFOYEHHBIX K cetu Wutepuer (ampec caifra http://www.eimt.ru 170031
https://sites.google.com/site/kafeimt).

VYka3zaHHble MaTepHalibl HAXOIATCS B paszjene «YueOHbIe NUCHUUIUIMHBI OakanaBpuaTa», B
noapaznaenax «LMP» u «CxemMoTexHUKa.

6. ®POHA OLEHOYHbIX CpPeAcTB AN NpPoBeAeHMA NPOMEXYTOYHOM aTTecTauum
oby4arowmxcs no AucuUnIInHe

6.1 NepeyeHb KOMNETEHUMWN C yKazaHMeM 3TanoB ux ¢popmmpoBaHus

[Tpu ocBoeHUM TUCHUILTUHBL hopmupyroTes crneayromue komnerenuuu: OIMK-2, TTK-8.

Yka3aHHbIC KOMIIETCHIUN (POPMUPYIOTCS B COOTBETCTBUU CO CIICIYIOIIUMH dTallaMu:

1. ®opmupoBaHUEe U Pa3BUTUE TCOPETUUCCKUX 3HAHUM, MPETYCMOTPEHHBIX YKa3aHHBIMUA KOM-
NETEHIMAMH (JIEKIIUOHHBIC 3aHSATHS, CAMOCTOSITEIbHAS paboTa CTYICHTOB).

2. IIpuoOpereHre U pa3BUTHE MPAKTUYECKUX YMEHUH, MPEIyCMOTPEHHBIX KOMIIETECHIIUSIMU
(;mabopaTtopHbie paboThI, CAMOCTOSITEIbHAST PA00Ta CTY/ICHTOB).

3. 3akperieHue TEOPETUUYECKUX 3HAHUI, YMEHUN U MPAKTHUYECKUX HABBIKOB, MPEIYCMOTPEH-
HBIX KOMIETEHITUSMHU, B X0JI€ 3aIIHUT JJA0OPATOPHBIX padOT, MPU BBHITTOJHEHUH pacuyeTHO-TpaduuecKon
paboThI, yCIIeNTHON CAaur IK3aMEHa.

6.2 OnucaHmMe nokasaTenem U KpUTepUEB OLEHMBAHMA KOMMNETEeHUMM Ha
pa3snnyYHbIX 3Tanax nx oopMMUpoOBaHUS, ONUCAHME LKA OLeHUBaHUA

ChopMHUPOBAHHOCTH KaXkI0W KOMIETEHIIMU B paMKaX OCBOCHUS JAHHOW JUCIIUIUIMHBI OLEHU-
BAETCs 110 TPEXYPOBHEBOM ILIKAJIE:

- TIOPOTOBBIN YPOBEHbB SIBIISETCS 00s3aTEIBHBIM JJIsl BCEX 00YyJaroIuXcs 10 3aBEPIIEHUH OCBO-
€HUS IUCLUIUIVHBL;

- NPOJBHHYTBHIM YPOBEHb XapaKTEPHU3YeTCS IPEBBIIIEHUEM MHUHHMAJIBHBIX XapaKTEPHUCTHK
c(OPMHPOBAHHOCTU KOMITETEHIIUH TI0 3aBEPILICHUN OCBOSHHS AUCIUILIUHBL,

- JTAJIOHHBI YPOBEHb XaPAKTEPU3YETCSI MAKCHMAIIBHO BO3MOXHOM BBIPAKEHHOCTBIO KOMIIE-
TEHLIVU U SBJISIETCS BaKHBIM KQYECTBEHHBIM OPUEHTUPOM Uil CAMOCOBEPILIEHCTBOBAHUS.

[Tpu noctatoyHOM KauecTBe ocBoeHMsI 6osee 80% MpUBEACHHBIX 3HAHUI, YMEHUN U HaBBIKOB
[IPENOAABATENb OLCHUBAECT OCBOCHUE JAHHOW KOMIIETEHLIMM B PaMKax HACTOALIEH NTUCLMIUIMHBI HA
3TaJIOHHOM YpOBHE, Npu ocBoeHuH Oosee 60% mprBeIeHHBIX 3HAHUM, YMEHUH U HaBBIKOB — HA TPO-
JIBUHYTOM, IIpU ocBoeHuu Oosee 40% MpHUBEICHHBIX 3HAHUN, YMEHUH W HaBBIKOB - Ha IOPOTOBOM
YPOBHC. B IMPOTHUBHOM CJIydac KOMIICTCHIIUSA B paMKax HaCTOHIIIeﬁ JUCHUIIIIMHBI CHUTACTCSI HEOCBO-
€HHO.


http://www.eimt.ru/
https://sites.google.com/site/kafeimt
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YpoBeHb c(HhOPMUPOBAHHOCTH Kak/10i1 KOMIIETEHIIUU Ha PA3IMYHbIX dTanax ee (OpMUPOBaAHUS
B IIPOLIECCE OCBOCHMS JJAHHOM MCUUILIMHBI OIIEHUBAETCA B XOJ€ TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH
Y IIPEJICTABJICH PA3IMYHBIMU BUJIAMHU OLIEHOUHBIX CPEJICTB.

st orieHKH chOPMHUPOBAHHOCTH B paMKax AaHHOW aucnuiuiiHbl komrereHmun OITK-2 «crmo-
COOHOCTBIO TIPUMEHSATH COOTBETCTBYIOMIMHA (DU3MKO-MaTEeMaTHYECKH ammmapaT, METOAbl aHaau3a U
MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIICPUMEHTAILHOT'O UCCAEAOBAHUS MPHU PEIICHUH MPodheccuo-
HaJBHBIX 3aJ[a4» IMPEnoaaBaTesIieM OLICHUBAETCSA COJEpKaTelbHAs CTOPOHA U KaueCTBO MAaTEpUAJIOB,
MPUBEJICHHBIX B OTYETAX CTYJEHTA 10 JIa0OpaTOPHBIM padoTaM, MOSCHUTEIBHOM 3alMCKe K PaCYeTHO-
rpaduyeckoii padore.

[TpuHuMaeTcs BO BHUMaHKUE HAJIMYKME 3HAHMI 00y4aroMMHUCA:

¢ (UBNYECKUX OCHOBBI pabOTHI MMOYIIPOBOHUKOBBIX IIPHOOPOB;

® XapaKTEPUCTHK U MApaMETPOB MOIYIMPOBOIHUKOBBIX FIEKTPOHHBIX KOMIOHEHTOB;

e Crioco0OB BKJIIOYEHHUS IOJIYHPOBOJHHKOBBIX KOMIIOHEHTOB B COCTAaBE 3JIEKTPOHHBIX
YCTPOMCTB;

® COBPEMEHHOU 3JIEMEHTHON 0a3bl AIEKTPOHUKHY;

Hannune ymenmid:

® TIPOM3BOJUTH PacUeT AIEMEHTOB, BXOISIINX B CXEMBI IIPeo0pa3oBaTeieil 3JeKTPOIHEPTUH

e pa3pabaThIBaTh MPOCTHIC KOHCTPYKIIUHU IEKTPOTEXHUUECKUX YCTPONCTB;

® pa3pabaThIBaTh CXEMBI HECIOKHBIX JJEKTPOHHBIX YCTPOWCTB B COOTBETCTBHH C TEXHHYE-
CKHM 33aJJaHUEM, IIPEJICTABIATh UX B BUJI€ IPUHIUITNAIIBHBIX JJIEKTPUYECKUX CXEM;

® UCMOJb30BaTh CIIPABOYHBIM MaTepHuai MpH BbIOOpE MOJYNPOBOJHUKOBBIX MPUOOPOB IS
peleHusl MPOEeKTHO-KOHCTPYKTOPCKUX 3aJau Mo pa3paboTke mpeodpa3oBarenel 3JeKTpH-
YECKOM DHEPIUU U YCTPOMCTB aBTOMATHKH.

[TpucyTCTBHE HABBIKOB:

® aHaJM3a M pacyera MIEKTPUUYECKUX CXEM

e BbIOOpa KOMMYTAIIMOHHBIX U 3aIIIUTHBIX 3JEKTPUUECKUX aIllapaTos;

e paboThl C KOMIBIOTEPHOW TEXHMKOW M MPOTrpaMMHBIM OOecredeHueM Ui pa3paboTKU
KOHCTPYKTOPCKOM JTOKYMEHTALIUH.

Kpurepun onenuBanusi ypoBHsa copmupoBanHocTH kommnereHunu OIIK-2 B mpornecce mpo-
BEPKH U 3alIUTHI pacyeTHO-Tpapuieckoi paboThl, Kak (POPMBI TEKYILIETO KOHTPOJIS:

[Tpu mpoepke pacueTHO-rpaduyeckoil pabOThI UTOrOBas OLEHKA BBICTABISIETCS C YYETOM
CJIEIYIOIUX COCTaBIIIOIINX:

e [IOJIHOTA BBINOJHEHUS 3a1aHus Ha PI'P;
co0Jt0IeHNEe YTBEPKACHHOT0 rpaduka padotel Hajx PI'P B Teuenue cemectpa;

COJIepKaHUE PACUETHO-TIOSICHUTEIILHON 3alIUCKU;

odopMmIIeHHE PACYETHO-TIOSICHUTEIbHON 3alHCKH;

YHCJIO OTIPABIIEHUHN pacYeTHO-TIOSCHUTEIbHON 3aITUCKU Ha 10pabO0TKY;
OTBETHI HA BOIIPOCHI BEYILIETO MPENOAaBaTENs.

OTaJIOHHBIN YPOBEHb OCBOEHHUS KOMIIETEHIINN 1eMOHCTpUPYIOT PI'P, B KOTOpBIX MOJIHO U BCe-
CTOPOHHE PACKPHITO TEOPETUYECKOE COJEPKAHUE TEMbI, IPOBEACH IIyOOKUI aHAIN3 TEXHUYECKOTO
3aJlaHus, TBOPUYECKH pElLIeHbl MPOOJIEMHBIE BOIPOCHI, C/IENaHbl TEXHUYECKH 00OCHOBAaHHBIE MPEAIO-
xeHus. CTyIeHT IpH 3allMTe J1al apryMEHTHPOBAaHHBIE OTBETHI Ha BCE BOIPOCHI, IIPOSIBUI TBOpYE-
CKH€ CITIOCOOHOCTH B MOHUMAaHHUM U U3JI0KEHUH OTBETOB Ha BOMPOCHI, CBOOOJIHO BJIa/I€ET TEPMHUHOIO-
rueit npeaMeTHol obmactu. CTYAEHT MOKa3al CBOIO CHOCOOHOCTh M YMEHHE, OMUPAsACh HA MOTy4eH-
HbI€ 3HAHUS CAMOCTOSITENILHO PEIIUTh 33/1a4d CBOEH NMpoQeccuoHaNbHON NesTeNbHOCTH, Mpodeccro-
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HAJIBHO M3JIaraTh HAyYHYIO WJIM TEXHUYECKYI0 MH(POPMAINIO, apryMEHTHPOBATh M 3aIIHUILATH CBOIO
TOUYKY 3pEHHUS.

[TponBUHYTHIN ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH JeMOHCTPUPYIOT PI'P, B KOTOpBIX
COJIEPKaHUE U3JI0KEHO Ha JIOCTATOYHO BBICOKOM TEOPETUYECKOM YPOBHE, IPABUJIBHO BBIIIOJIHEH pac-
4eT, c(OPMYIMPOBAHBI BBIBOABI U JaHbI TEXHUYECKH OOOCHOBAHHBIC MPEIJIOKECHHS, HO CTYJICHT HE
IIPOSIBUJI TBOPYECKHE CIIOCOOHOCTH, a MPU 3alllUTe HE CMOI JaTh IPaBHJIbHbIE OTBEThHl HA YacTh BO-
1pocoB. CTyI€HT HEYBEPEHHO JIEMOHCTPUPOBAJI CBOK CIIOCOOHOCTH M YMEHME, ONUpasCh Ha IOJYy-
YEeHHbIE 3HAHUS, CAMOCTOSTENILHO PEIIUTh 337a4 CBOeH NpoQecCuoHanbHOMN AeATebHOCTH, Ipodec-
CHOHAJIHO M3JIaraTh HAYYHO-TEXHUYECKYIO HH(OpPMAIIHIO, apTyMEHTHPOBATh U 3aLIUIIATh CBOIO TOY-
KY 3pCHUSL.

IToporoBoMy ypOBHIO OCBOEHHUs KOMIIETEHIIMM COOTBETCTBYIOT PI'P, B KOTOpBIX TeopeTuye-
CKHE BOIPOCHl B OCHOBHOM DACKPBITHI, MpPaKTHUYECKas 4acTh HE MUMeEET INIyOOKOW aHaIUTHYECKOil
000CHOBAHHOCTH, BBIBOJBI B OCHOBHOM IPABHJIBHBI, IPEIOKEHHS TPEACTABIAIOT HHTEPEC, HO HEA0-
CTaTOYHO YOEIUTEIbHO apryMEHTUPOBAHbI U HE Ha BCE BOIPOCHI CTYACHT MPH 3aLIUTE JaJl MPaBUIIb-
HbIe U yOeauTenbHble OTBETHl. CTyneHT Oojiee HET, 4YeM Jla JEeMOHCTPHPOBAJ CBOKO CIIOCOOHOCTH M
YMEHHE, OIHUPAsICh HA MOJYyYCHHbIE 3HAHUS PELIUTh 3a/1a4l CBOECH MPO(pECCHOHATBHON AEATENbHOCTH,
TUTOXO BJIAJIEET TEPMHUHOJIOTUEH B IIPEIMETHON 00JIACTH.

Jlist onieHkH ¢c(hOPMHPOBAHHOCTH B PaMKaxX JNaHHOW TUCHUIUIMHBI KommereHiuu [1K-8 «crmo-
COOHOCTBIO HCIIOIb30BaTh TEXHUUECKHUE CPEJICTBA I U3MEPEHUSI U KOHTPOJII OCHOBHBIX IMapaMeTPOB
TEXHOJIOTMYECKOT0 IIPOLIECCa» MPENoAABATENIEM OLICHUBAETCS COAEPIKATEIbHAs CTOPOHA M KA4eCTBO
MaTepuasoB, MPUBEACHHBIX B OTUETaX CTYyJEHTA M0 JIa0opaTOPHBIM padoTam.

[TpuHrMaeTcs BO BHUMaHHE HAJIM4YUE 3HAHUM 00yJaroluMHCS:

® CXEMOTEXHUKH IPOCTHIX JIEKTPOHHBIX YCTPOMCTB;

® CXEMHBIX pPEIICHUN MOJYMPOBOJHUKOBBIX NMPeoOpa3oBaTeseii MOCTOSHHOTO U TIEPEMEHHO-

ro TOKa.

® CXEMOTEXHHUKY IIPOCTBIX 3JIEKTPOHHBIX YCTPOUCTB;

® CXEMHbIE PELICHUS MOJIYIPOBOJHUKOBBIX MpeoOpa3oBaTesiell MOCTOSIHHOIO U TIePEMEHHO-

ro TOKa

Hannune ymenus:
e [IOHMMAaTh ¥ AHAIIU3UPOBATH PUHIUIHAIBHBIE JIEKTPUUECKUE CXEMBI.

[TpucyTcTBUE HABBIKOB:
e paboThl C KOMIBIOTEPHOM TEXHUKOW M NPOrpaMMHBIM OO€CHeYeHHEM Ui MPUEMKHU U
OCBOEHUSI HOBOT'O 000PYOBAHHUS .

Kpurepuu onienuBanus ypoBHsi copmupoBanHocTy koMmeTeHuuu 11K-8 B mponecce Bbimod-
HEHUS U 3alllUThI JJaOOpaTOPHBIX padoT, Kak GopMbl TeKylIero KoHTposs. Ha 3amure cooTBeTcTByO-
KX J1a00paTOPHBIX paboT 3a1aeTcs 2 BONpoca U3 MepedHs KOHTPOJIBbHBIX BOIIPOCOB K COOTBETCTBY-
rotel padore.

[TonHBIN OTBET Ha OAMH BONPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMM Ha JaHHOM JTare ee (GopMHUpOBaHUS, MOJTHBIA OTBET HA OJIMH U YaCTUYHBIA OTBET Ha
BTOPOI — IPOJBUHYTOMY YPOBHIO; IIOJIHBII OTBET HA JIBA BONIPOCA — STAJIOHHOMY YPOBHIO.

CdopmupoBaHHOCTh ypOBHSA BhIlIeyKazaHHbIX kKomnereHmid OIIK-2, T1IK-8 e Huxke noporo-
BOT'O SIBJISIETCS OCHOBAHMEM JIJISl IONycKa 00ydaroIerocs K MpoMeXyTOUHOM aTTecTally Mo JaHHOM
JUCLUIIINHE.

dopMoii MPOMEKYTOUHOU ATTECTALUH 110 JaHHOH TUCIUILUIMHE SBISIETCS YK3aMeH (B 5-oM ce-
MecTpe), orleHuBaeMbli 1o npuHATo B HUY «MDW» dyeThipexOaibHON CUCTEME: «OTIMYHOY, «XO-
POIIOY, «yIOBIETBOPUTEIBHOY, «HEYNOBICTBOPUTEIBHO.
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DK3aMeH IIPOBOJIUTCS B YyCTHOM (popMe U JJaeT COBOKYIIHBIN Pe3y/IbTaT OCBOCHUS BCEX KOMIIE-
TEHLUHI N0 TaHHOM JMCUUIUIMHE (B COOTBETCTBUU C UHCTPYKTUBHBIM nucbkMoM HIY MOU ot 14 mas
2012 roma Ne 1-23).

Kpurepuu oneHuBaHus:

OLeHKH «OTIMYHOY 3aCIyKMBAET CTYJIEHT, OOHAPYKUBILUI BCECTOPOHHEE, CUCTEMAaTHUECKOE
U r1yOOKOe 3HaHWE MAaTepUaIOB M3YYEHHOW NUCIUILIMHBI, YMEHUE CBOOOJHO BBIMOIHATH 3aaHMS,
IIPEyCMOTPEHHBIE POrPAMMOM, YCBOMBIIMKM OCHOBHYIO M 3HAKOMBIN C JIOTIOJHUTEIBHOU JIUTEpaTy-
pOH, PEKOMEHIOBaHHOM paboueii mporpaMMoil AUCIUILTMHBL; TPOSBUBIINN TBOPUYECKHUE CIIOCOOHOCTH
B MIOHUMAHUU, U3JI0KEHUU U UCIIOJIb30BAaHUM MAaTEepPHAJIOB U3yYCHHON JUCLUIUIMHBL, O€3ylpeuHo OT-
BETHBIIMK HE TOJHKO Ha BOIPOCHI OWJIeTa, HO U Ha JOMOJHUTEIbHBIE BONPOCH B paMKax paboueit
IIPOrPaMMBbl TUCUUIUIMHBI, IPAaBUIBHO BBINOIHUBIIAN TPAKTUYECKHE 3a/laHUE.

OneHKH «XOpOLIO» 3aciy’KUBAET CTYAEHT, OOHAPYKUBILIUI IOJHOE 3HAHME MaTepuajla U3y-
YEHHOM JHCUUIUIMHBI, YCIIEIIHO BBIIOJHAIOUINI IPEIyCMOTPEHHbIE 3a/1aHNsl, YCBOUBIINM OCHOBHYIO
JTUTEpaTypy, PEKOMEHIOBAaHHYIO pabouel MporpaMMOi AUCITUIUIMHBL, MTOKA3aBIINM CHCTEMAaTHYECKUN
XapakTep 3HaHUHU 10 JUCLHUIUIMHE, OTBETUBIIMM Ha BCE BOMPOCHI OMIIETa, MPABUIILHO BBINOJIHUBLIMNA
IIPaKTUYECKOE 3aJJaHK€e, HO JOIYCTHB IPU STOM HENPUHLHUIINAIbHbIE OUTMOKH.

OLeHKHM «yJlOBJIETBOPUTEIBHO» 3aCIIy’)KUBAaeT CTYAEHT, OOHApYKMBLIMHM 3HaHME MaTepuaia
M3YYEHHOHN TUCIMIUIMHBI B 00beMe, HE0OX0AUMOM ISl TAJIbHEHIeH yuaeObl U IpeAcTosImend padoTsl
1o npodeccuu, CrpaBIsIOLIMICS ¢ BHIIOIHEHUEM 33/1aHUH, 3HAKOMbIN ¢ OCHOBHOM JIMTEPATypOH, pe-
KOMEHJIOBAaHHOM pabouyeil nporpaMMoi JUCUUIUIMHBI; JONYCTUBLIMN MOIPELIHOCTh B OTBETE HA TEO-
peTUYecKre BONPOCHl W/WIIM IPU BBINOJHEHUN MPAKTUYECKUX 3aJaHMi, HO 00safaroumii Heooxoau-
MBIMM 3HAHMSIMM JUISI UX YCTPaHEHUs IOJ PYKOBOJCTBOM IIpEeNojaBaTelisl, JM00 HENpaBUIbHO BbI-
IIOJIHUBIIUI IPAKTHYECKOE 3aJaHKe, HO M0 yKa3aHUIO NPENOJaBaTelIs BBIIOJHUBIIUN Apyrue Ipak-
THYECKUE 3aJaHUs U3 TOTO XKe pas3zelia JUCLHUTIINHBIL.

OreHka «HEYyJOBIETBOPUTEIBHO» BBICTABISACTCS CTYJIEHTY, OOHAPYKUBIIEMY CEpbEe3HbIE IPO-
0esbl B 3HAHUSAX OCHOBHOI'O MaTepuaja W3y4eHHOW AMCUMILIMHBI, TOMYCTUBLIEMY IMPUHLUIINATbHbIE
OLIMOKM B BBIIOJHEHUH 3a/1aHUi, HE OTBETUBIIEMY Ha BCE BOIPOCHI OMJIETAa M JOMOJHUTEIbHBIE BO-
IIPOCHI U HETIPaBWJILHO BBINOJIHUBILIEMY IIPAKTUYECKOE 33/1aHNE (HETIPaBUIbLHOE BBIITOJIHEHNUE TOJIBKO
IIPAKTUYECKOT0 3aJlaHus HE SABIAETCA OJHO3HAYHOM IPUYMHOMN JJI BBICTABIICHUS OLICHKU «HEYIOBJIE-
TBOpUTEIHHOY). Kak mpaBuito, orieHKa «HEeyA0BIETBOPUTEIBHO CTABUTCS CTY/I€HTaM, KOTOPbIE HE MO-
I'YyT NPOJIOJDKUTE 00ydeHHe M0 00pa3oBaTeabHOI MporpaMmme 0e3 JOMOJHUTEIbHBIX 3aHATUH MO COOT-
BETCTBYIOIIEH IUCHUILUIMHE ((POPMUPOBAHUSA U Pa3BUTUS KOMIETEHIMH, 3aKpErIEHHBIX 3a JaHHOU
IUCUUIUIMHON). OlleHKa «HEeYyJOBJIETBOPUTEIBHOY» BBICTABISAETCS TAKXKE, €CJIM CTYJAEHT I0CiIe Havyana
9K3aMeHa OTKa3aJcsl ero cAaBaTh WM HAPYLIWI IpaBHJa CIayM dK3aMeHa (CIUCHIBAJI, MOJCKa3bIBall,
0OMaHOM TIBITAJICS MOJYYUTh 00JIee BHICOKYIO OLIEHKY U T.1.)

B 3a4eTHVIO KHUKKY CTYJIEHTA W OPWIOKEHHUE K JUIJIOMY BBIHOCHUTCS OIIEHKA DK3aMEHA IO JUC-
LUIUIAHE 32 5 cemecTp.

6.3 TunoBble KOHTPOJIbHbIE 3a4aHUA UITN UHble MaTepuarbl, Heobxoaumble AN
OLEHKU 3HaHUW, YMEeHUW, HaBblIKOB U (MnK) onbiTa A[AEATEeNbHOCTH,
XapaKTepusyrLwmx atanbl popMMpOBaHUA KOMIMETEHLUN B NpoLiecce OCBOEHUs
obGpa3oBaTesibHOM NporpamMmbi

Bormpocs! 1o hopMHpOBaHUIO M pa3BUTHIO TEOPETHUECCKUX 3HAHUH, TIPETYCMOTPEHHBIX KOM-
METECHUUAMU, 3aKPENJIEHHBIMHA 32 JUCLUUTLIMHOMN.
Bonpocsl mo T€EKHHOHHOMY MaTepHuany

=

Bup1 31€KTpONpOBOAHOCTH MOIYIPOBOIHUKOB.
2. CoOcTBeHHbIE U IPUMECHBIE MTOTYITPOBOIHUKH.
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30HHBIE JUarpamMmsl. Y poBeHb DepMmu.

OcCHOBHBIE M1 HEOCHOBHBIE HOCUTENH B IPUMECHOM IIOJIYITPOBOJHUKE.

Hpeiidoseiii 1 auddy3noHHBINA TOKH B TPUMECHOM IOJIYIIPOBOJIHUKE.

Uto Takoe BpeMmsi )KU3HU HOCUTEEH?

Uro npeacraBisitoT coooi auddy3nonHas JumHa U ko3purment quddy3un?

CBsI3b MEXIy BpPEMEHEM XU3HH Hocutened, mudy3noHHON IIuHHON U KoddduruenTom aud-
by3un.

CooTHoleHne DHIITEMHA.

[ToHsiTHE 1EKTPOHHO-ABIPOYHOTO MIEPEXO/A.

P-n- nepexosa B paBHOBECHOM COCTOSIHMM. BbicoTa nmoTeH1uansHoro 6apbepa.

[Tpsimoe cmerienue p-n-nepexoga. OCHOBHBIE TPOLIECCHI.

OO6partHoe cMmeleHue p-n-nepexoia. OCHOBHBIE ITPOLIECCHI.

YpaBHEHHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU P-N-TIepexoa.

Emxocth p-n-nepexona. Ot kakux (pakTopoB 3aBUCHUT €€ BeIHMUUHA?

Bunbr mpobos p-n-niepexoa.

Crabunurponsl. [Ipuniun aeiicTBus, XapakTepUCTHKH, TapaMETpPBl.

[TapameTpuueckuii cTaOMIN3aTOP HAIPSDKEHUS. DIEKTPUUECKask CXeMa U IPUHLIUIT ACHCTBHUSL.
Pa3HOBHIHOCTH NOJIYIIPOBOIHUKOBBIX JUOJOB.

CTpyKTypa ¥ IpUHIMI JeHCTBUS OUTIONISIPHOTO TPAH3UCTOPA.

[TepeHoc Toka B OUIIOISIPHOM TPaH3HCTOPE.

Ces3p k03¢ PunmenTa nepenoca, kodpduurenra HHKEKIUU U K0d3(hUIMeHTa nepesadn mo To-
KY.

Crioco0b1 BKITIOYEeHUsI OumossipHoro Tpansucropa. Cxema Bkimouenus: ¢ Ob, BombTaMiiepHbie xa-
PaKTEPUCTUKH.

BxoHast ¥ BEIXOHAS XapaKTEPUCTHKHI OUIOISIPHOTO TPAH3UCTOPA.

Cxema BximoueHust ¢ OO, BOJIIBTaMIIEPHBIE XaPAaKTEPUCTUKH.

Cxema Bximtouenust ¢ OK, BosbTaMiiepHble XapaKTepUCTUKH

Koadduuuent nepenauu no Toky B cxemax ¢ Ob uc O03.

Jluneiinas ManocurnaibHas cxeMa 3aMeIleHus] OUTIOISIPHOTO TPaH3UCTOPA.

CrpyKTypa 10JIEBOr0 TPAaH3UCTOPA € YNPABISAIOLIMM p-N-NIEPEXOI0M.

[TpuHIMI JEHCTBHS MOJIEBOIO TPAH3UCTOPA C YIIPABISIOLUIUM P-N-IIEPEXOI0M.
XapakTEepUCTUKH U ITapaMeTpbl II0JIEBOT0 TPAH3UCTOPA C YIPABIAIOIUM P-N- IEPEXOIOM.
SBnenue nuBepcuu nposogumoctu. CTpykrypa u npunuun aeicrsus MOII-Tpan3ucropa.
Crpykrypa, XapakTepucTuku 1 napameTpsl MOII-TpaH3uCTOPOB ¢ MHAYILIUPOBAHHBIM KaHAJIOM.
Crtpykrypa, XapakTepucTHku 1 napamerpbl MOII-TpaH3uCTOPOB CO BCTPOSHHBIM KaHATIOM.
Cxema 3aMeleHus MoJIEBOT0 TPaH3UCTOpa Ha OOJIBILIOM CUTHAJIE.

JInHeitHas MaJIOCUTHAJIbHAS CXEMa 3aMEILCHHS TTOJIEBOIO TPAH3UCTOPA.

CuioBbl€ BBINPSMUTENBHBIE U UMITYJIBCHBIE TUOJIBI.

KoHTakT MeTami-noaynpoBOIHUK.

[Tpuauun nericrBus quoaos HIoTTky.

CTpyKTypa, XapaKTEPUCTUKU CUIIOBBIX A1010B [IIoTTKH.

Junucrop. CTpyKTypa U IPUHIUN pabOThI.

Vpasuenue BAX nuHucropa B HesBHOM BHjie. OCHOBHBIE MAPAMETPbI JUHUCTOPA.

Peanbubie BAX nuHucTOpa npu NpsMOM U 0OpaTHOM HAIPSKEHUH.

Tupucrop. CTpykTypa U IpUHLIUI PaOOTHI.

VYpasuenune BAX tupucropa B HesBHOM BuJe. OCHOBHBIE TapaMETPbl THPUCTOPA.

Bnmsnane orpunatenbHOro Toka ynpasienus Ha BAX tupucropa.

3anupaemsblii TAPUCTOP.

Tupucrop ¢ 06paTHOI MPOBOIUMOCTEIO.

Cummerpuunslil Tupucrop. Crpykrypa u BAX.
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MOII- tupucrop.

DOTOTUPUCTOP.

OnTotupucrop.

Morisble OUNONISIpHBIE TPAH3UCTOPBI, 0COOEHHOCTH CTPYKTYpPBl, XapaKTEPUCTUKH.
CocTtaBHO OMMONAPHBIN TpaH3UCTOP (TpaH3UCTOp JlapauHITOHA).

[ToneBwie TpaH3ucTopsl co ctatudeckoi naaykue (CUT). CtpykTypa u mpuHIUI pabOTHI.
[Toneoii pexum pabotel CUT. BAX B nosieBoM pexume.

bunonspusiii pexxum padbotet CUT. BAX B OUITOISPHOM peXUME.

[ToneBwie TpaH3UCTOPHI cO craTuyeckor mHaykuuen Ounossipaoro tumna (b-CUT). Crpykrypa,
npuHIUI padboTel 1 BAX.

Morminsie D-MOIT u U-MOII - tpan3ucropsl. CtpykTypa u BAX.

bunonspHbie TpaH3UCTOPBI C U30JMPOBAHHBIM 3aTBOpOoM. CTpykTypa u BAX.

Cseronuon. Ctpykrypa npuHiun aecteus u BAX.

®ortoanon. Ctpykrypa npunuun aeiicteus u BAX B ¢poroanonHoM u GoToraabBaHUUECKOM pe-
KUME.

DoToTpaH3UCTOP.

Omnromaps! (ONTPOHKI), HA3HAYCHHUE, 0000IICHHAS CTPYKTYpA.

BXozHbIE U BBIXOAHBIE XaPAKTEPUCTUKH OITONAP.

PasHoBuHOCTH OnTONAp U UX XapaKTEPUCTUKHU.

Ha3znauenue, kinaccuukanus 1 OCHOBHbIE ITApaMEeTPhbl YCHIIUTENEH.

YeunurensHbiid kackaza ¢ Ob. Cxema, XapaKTepUCTHKHU U ITapaMeTPHI.

VYewnurensusiil kackan ¢ O3. Cxema, XapaKTEpUCTUKH U ITapaMETPBI.

VYeunurensubiid kackaza ¢ OK. Cxema, XapaKTepUCTUKH U TApaMETPHI.

YceunuTenbHbIN Kackas ¢ oonmm uctokom (ON).

YceunurensHbli kKacka ¢ 00muM cTokoM (OC) — UCTOKOBBIN OBTOPUTEND.
JuddepennmanbHplii KacKas.

JuddepeHuranbHblil yCUIIUTENb.

[Tonsitue oneparrionHoro ycunutens (OY). Uneansusiit OY u ero cBoicTBa.
WuBeptupyromee BkitoueHue OY.

Heunseprupyromee Bkiatouenue OY.

WMHBepTHpyrOmuii CcyMMarTop.

Cxema Bbluntanus Ha OVY.

Wuterpupytomas RC-iens. Y cnoue ee padboThI.

Huddepenuupyromas RC-uens. YciaoBue ee paboThI.

WuTerpartop Ha ocHoBe OVY.

Cxema quddepenunpopanus Ha ocHoBe OVY.

Komnaparop. [Tpunuun paboTsl 1 XapakTEpUCTUKH.

WHTerpanbHble TaMEPBI.

Buytpenunsist ctpykrypa 1006BU1 (Timer 555).

DNEKTPOHHBIE YCTPOCTBA HA OCHOBE MHTETPAJILHOTO TaliMepa.

TpaH3UCTOPHBIN KJII0Y HAa OUTTONISIpHOM TpaH3ucTope. CxeMa U BpeMEHHbIE TuarpaMMbl paboThI.
CreneHp HachIIEHHUs] OUITOJIIPHOTO TPAH3MCTOpA B CXEME KII0Ya M €€ BIMSIHHUE Ha BpeMs pacca-
CBHIBaHMS.

Kirou Ha MOII- Tpan3ucrope. YcioBue nepexoaa U3 akTUBHOTO B KJIFOUEBOM PEXHM.
Jlornueckue pynkuuu U, U-HE

Jlornueckue ¢pynxuun UM, NJIN-HE.

Jlornueckue Gpynkuu HE, uckmouaromas NJIN.

Tpurrepsl. Knaccugukarus tpurrepoB. CHHXpOHHBIE M ACHHXPOHHBIE TPUTTEPHI.
AcuHXpoHHBII RS-TpurTep.

ACUHXPOHHBIN U CHHXPOHHBIN T-Tpurrep.

12
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97. Cunxpounnsiii D-tpurrep.

98. Cunxponnsiii JK-tpurrep.

99. Kak paboraer cuHXpOHHBIH D-TpHrrep ¢ acCHHXpOHHBIMH BXOJJaMH YCTAaHOBKH S U cOpoca R?

100. Kak pabortaet cunxpoHHbIii JK-TpUrrep ¢ aCHHXpOHHBIMH BXOJ[aMHU YCTaHOBKHU S U cOpoca R?

101. Cueruynku ummyabcoB. Kimaccudukarms.

102. Cymmupyromuii cyeTdyuk Ha JK-Tpurrepax.

103. Peructpsl, Ha3HAUCHHE, KITACCUPUKAIIHSL.

104. [udpoananorossie npeodpazoparenu (L{AIT) c cymmupoBaHreM BECOBBIX TOKOB.

105. Hudpoananoroseie mpeodpazoarenu ¢ R-2R-matpureii.

106. IAII ¢ cymMupoBaHuEM HaIPSKEHUH.

107. LAII ¢ mimpoTHO-UMITYIbCHON MOIYJISLINCH.

108. Amnanoro-nudposie npeodpazoparenu (ALIT). AL ¢ nBoMYHO-B3BEIICHHBIM MPUOIMKCHH-
eM.

109. Cwurma-genbra ALIL

110. ALII 1ByXTaKTHOTO MHTETPUPOBAHUSI.

111. Tlapamnensusiii Flash ALTIT.

112. Kousetiepusiii u Folding ALITI.

Bonpocs 1o npuoOpeTeHnio 1 pa3BUTHIO MPAKTUUECKUX YMEHUH, MPEyCMOTPEHHBIX KOMIIe-
TEHLMSIMH, 3aKPETJICHHBIMU 32 JUCIUTUITMHOM.
Bonpocs k mnabopatopHblM paboTam

1. Ha3oBurte oCHOBHBIE IPYIIIBI TOJYIIPOBOIHUKOBBIX ITPHOOPOB.

JlaliTe KpaTKyt0 XapaKTepUCTHUKY MOJIYIIPOBOAHUKOBBIX PE3UCTOPOB, TUOJ0B, OUIOJSPHBIX U 110-

JIEBBIX TPAH3UCTOPOB, a TAKIKE TUPUCTOPOB.

HapucyiiTe 5KBUBaJICHTHBIE CXEMBI PE3UCTOPA.

Kakue mects ps10B onpenensitoT HOMUHaIbHbIE COITPOTUBIIEHUS PE3UCTOPOB?

IIpuBenuTe OCHOBHBIE TapaMETPhl PE3UCTOPOB.

Kak paznuyaroT 1uo/ibl B 3aBUCUMOCTH OT TEXHOJIOTMUECKUX MPOIIECCOB, HUCTIONb3YEMbIX MTPH UX

U3TrOTOBJIEHUM?

Kak paznenstor n1uoas! no GyHKIIMOHAILHOMY Ha3HAYEHUIO?

3anummre BhIpaKeHUE UICANU3UPOBAHHON BOJIBT-AMIIEPHOM XapaKTePUCTUKH TUOA.

3anuiuTe 3aBUCUMOCTb TEIJIOBOTO TOKA OT TEMIIEPATYPBHI.

10. 3anummre ynpoueHHOe BbIpakeHHe 00paTHOro TOKa JAMO/a OT TeMIepaTypbl OKpYKarollen cpe-
TTBL.

11. 3anummMre ypaBHEHHE MPSIMOM BETBM BOJIT-aMIIEPHON XapaKTEPUCTUKU C YYETOM MaJCHMS
HanpspKeHus Ha 0ase.

12. 3anumure BeIpaXKeHUE AJIs MaJICHHUs HAPSHKEHUSI Ha TMO0JIe TIPH MPSIMOM CMELICHUU.

13. HapucyiiTe BOIbT-aMIIepHBIE XapaKTEPUCTUKN TEPMAHNUEBOTO 1 KPEMHHEBOTO TNOJIOB.

14. OxapakTepu3yiTe BHIIPIMUTEIBHBIE THOIbI.

15. IIpuBeauTe napamMeTpsl BHIIPSIMUTEIbHBIX AUO0B U UX TUIIOBBIE 3HAYCHHUSL.

16. OxapakTepu3yiTe UMITYJIbCHBIE IUOJIBI.

17. IlpuBeauTte napamMeTpbl UMITYJIbCHBIX JUOOB.

18. HapucyiiTe u3MeHeHue TOKa yepe3 JHOJ MPH MOAKIIOYSHUH U U3MEHEHUH OOpaTHOTO Hallpsbke-
HUSI.

19. HapucyiiTe n3MeHeHne KOHIIEHTPAIlMK HEOCHOBHBIX HOCHTENEH 3apsaa B 0a3e UMIYJIbCHOTO JIHO-
aa.

20. [IpuBenute ycaoBHOe 0003HaueHue quoaa ¢ 6aprepom HloTTku.

21. HapucyiiTe S5KBUBJICHTHYIO CXEMY JIMOJIA.

22. JlaiiTe XapaKTepUCTUKY MEXaHU3MOB MPOOOS: TYHHEIBHOTO, JIJABUHHOTO U TEIIOBOTO.

N

ISR

© o N
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29.
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39.
40.

41.

42.
43.
44,
45.
46.
47.
48.

49,
50.
51.

52.
53.
54.
55.
56.
57,

HapucyiiTe BOJIBT-aMIIEpHYIO XapaKTEPUCTHKY CTAOMIUTPOHA, €ro YCIOBHOE OOO3HAYCHHE H
BKJIFOYEHHE B CXEMY CTaOMIIN3ALMH HAIPSKEHHUS.

[TpuBenuTe OCHOBHBIE MAPAMETPHI CTAOUIUTPOHOB M UX THUIIOBBIC 3HAYCHUSI.

3anumure HepaBeHCTBA JUIsl BbIOOpaA MapaMeTpoB LENU CTaOMJIM3alUK HalpsDKEHUs Ha OCHOBE
CTaOMIINTPOHA.

HapucyiiTe cxembl TemnepaTypHOIl KOMIEHCALlMM CTaOMJIMTPOHA; BKJIKOYEHUE CTAOUIMTPOHOB
JUISL IBYXIIOJISIPHOM CTaOMIM3aluy HANPSKEHUS; IBYXIIOISIPHON CTaOMIN3AIMK C TOMOIIBIO Tep-
MOKOMIIEHCUPOBAHHBIX CTA0MJIMTPOHOB; CTAOMIMTPOHA, UMEIOLIETO JABYXIIOJIAPHOE HaNpsKEHUE
CTaOUIM3aLUH.

[IpuBenuTe NOHATHE U XaPAKTEPUCTUKY NPELIM3UOHHBIX CTAOUIUTPOHOB.

[IpuBenyTEe NOHATHE U XaPAKTEPUCTUKY JBYXAHOTHBIX CTAOUIMTPOHOB.

3aBUCHUMOCTh HaNPsKEHUs IPO00si OT KOHCTPYKTUBHO-TEXHOJIOIMUYECKUX MapaMeTPOB CTPYKTYPHI
CTaOUIUTpPOHA.

TemneparypHble K03((GUIMEHTHl HaNpsOKEHUs NPSAMONW BETBM CTAOMJIMTPOHOB C Pa3iMYHbIM
HapspKEHUEM Ipooosi.

HapucyiiTe skBUBaJIEeHTHBIE CXEMBI AMOAA JJIsl IPSMOTO U OOPAaTHOI'O BKIIFOUEHHUS.

Otnuuns peansHoit BAX nmuona ot BAX uneansHoro p-n—mnepexona.

Pacnpenenenne KOHLEHTpPAIlMM OCHOBHBIX M HEOCHOBHBIX HEPaBHOBECHBIX HOCUTENEH B morpa-
HUYHBIX 00JIACTSIX p-N—Tepexo/ia Mpy MpsiIMOM U 0OpaTHOM CMEIIEHUH TUOIA.

3aBUCUMOCTh OOPATHOrO TOKA AMO/A U IPSMOro HANpsDKEHUS Ha TMOJe OT KOHCTPYKTHUBHBIX Ia-
pameTpoB p-N—Tiepexoaa OT TUIa MOJYIPOBOJHUKOBOIO MaTepuana, CTENEHHU JIETUPOBAaHUS pP- U
n-oGJsacTei.

OCHOBHBIE CTATUCTUYECKHE ITapaMETPhl BHIIPSIMUTENIBHBIX U UMITYJIbCHBIX TUO/I0B.

Bunsl npoGoeB 00paTHOro cMeEIeHHOro p-N—mepexoa.

OOBACHUTD, IOYEMY HE PEKOMEHYETCs II0/1aBaTh Ha CBETOAMO/] O0paTHOE HAIIPSKEHHE.
TemmneparypHble KOAPPHUIMEHTHI HAIPSHKEHUSI PSMON BETBU TMOJa C PA3JIMYHBIM HAINPsKEHUEM
po0os.

KakoBo ycTpoiCcTBO OUITOJIIPHOTO TPAH3UCTOPA M KaK HAa3bIBAIOTCS €r0 BBIBO/IbI?

[IpuBenuTe cxemaTuyeckoe, ypoIlleHHOe U300pakeHne CTPYKTYpbl TpaH3UCTOpa p-N-p U n-p-n-
THUIIOB, @ TAK)KE BAPHAHTHI UX YCIOBHOTO rpa)uyeckoro 0003HaYeHHU .

Hapucyiite cxemy TpaH3ucTOpa MpH CMEIIEHUH SMUTTEPHOIO Mepexojia B MPsSIMOM, a KOJUIEKTOP-
HOT0 — B OOpaTHOM HAIPABJICHUM U JIalTe XapaKTEePUCTHKY ee padoThI.

Kak paznuyarorcst nuddy3nonHbie U 1peiidoBble TPaH3UCTOPHI?

Hapucyiite cxemy BKitoueHus Tpansucropa ¢ Ob u 3anummTe ee XapakKTepUCTHKH U TapaMeTpBl.
B uem cymnocTs 3@ dexra Ipnu (3 pexra MoayIIIUN TOJIIUHBI 0a3bl)?

Hapucyiite cxemy BKiIto4eHHs TpaH3ucTopa ¢ OO U 3aMIInTe €€ XapaKTEPUCTUKH U NTapaMeTpBl.
KaxoBa cxema MHBEpCHOT0 BKJIFOUEHUSI TpaH3UucTOpa?

N300pa3ute cxeMbl BKItoYeHUs Tpanuctopa: O3, Ob, OK.

Hapucyiite ManocuranbHble SKBUBAJIEHTHBIE CXEMbI TPAH3UCTOPA MPHU BKIOYEHHUU TI0 CXEMaM C
Ob u OD u 3anummTe BeIpakeHus Uit h-nmapamMeTpos.

Hapucyiite npocreiimuii Bapuant moaenu D0epca-Moiiia ¢ IByMsl HCTOYHUKAaMH TOKA.
Hapucyiite ynpoueHHyo MaTeMaTHYECKY0 MOJIEIb TPAH3UCTOPA ¢ OJJHUM UCTOYHUKOM TOKa.
Hapucyiite skBUBaJIeHTHYIO cxeMy TpaH3ucTopa ¢ OD U ero ujaeanu3upoBaHHbIE BXOJHbIE U BbI-
XOJIHBIE XapaKTEPUCTHKH .

N3006pa3ute 3aBUCUMOCTh MOl KOOPHUIIUEHTA YCHIIEHUS OT YacTOTHI.

Kak ocymecTBisercs TeMnepaTypHas cTaOMIM3anus yCUIUTEIbHBIX KaCKal0B.

Kakue anemMeHTbI B cXxeMax yCHIINTEIbHBIX KACKaJ0B BIUSIOT HA TEMIIEPATYPHYIO CTaOUITU3aIUIO?
Kak npounsBoauTcs pacueT yCUIMTEIbHBIX KACKaI0B 10 IOCTOSSHHOMY TOKY.

[TosicuuTe, Kak U3MEPSETCs BXOJIHOE U BBIXOJHOE CONPOTUBIICHUE YCUIIUTES.

[Tosicuute BnusiHue RH 1 Rr Ha KO3 (DUIIMEHT yCHIIEHUS YCUITUTES.
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UTo Takoe aMILTUTYIHO-4aCTOTHAsI XapaKTEPUCTUKA YCUIIUTEIIS, €ro M0J0ca MPOMyCKaHHUS.

Kak onpenenuts mojocy npornyckaHus yCUIUTEN?

[To u3BeCTHBIM pe3ucTOpaM B cxeme kKackana ¢ OD ompenenuTh pekuM padoThl TPAH3UCTOPA TIO
MOCTOSIHHOMY TOKY.

AMIUTATY/IHBIC XapaKTEPUCTUKU YCUIIMTEIIbHBIX KAacKaI0B 1o cxeme O3.

OO0bscauTe Ha3HaueHKHe KoHAeHcaTopa Ca B cxeMe ¢ OD. BeiBeuTe BhIpaXKCHHE JIJIs1 TIOCTOSIHHOM
BPEMEHH LIETIH 3apsijia U pa3psija 3TOro KOHAeHcaTopa.

[TosichuTe paboTy KOMIUIEMEHTAPHOTO SMUTTEPHOTO TTOBTOPUTEIIS.

PaboTta ABYXTaKTHBIX YCHUIIUTENEH MOITHOCTH B pexkuMax B u AB.

3aBUCHMOCTbh BBIXOJIHOW, paCCEMBAEMON Ha KOJUIEKTOPE W MOTPEOIIeMON MOIIHOCTA OT aMILIH-
TYy/Ibl BXOJIHOT'O CUTHAJIA.

[Ipu kakuX yCIoBUSIX Ha KOJUIEKTOPaX TPAH3UCTOPOB PACCEUBACTCS MAKCUMaJIbHAs MOIIHOCTh?
Uewm ompenensieTcss MaKCUMallbHasi BBIXOIHASI MOIIIHOCTb B CXEME:

+I0B

Bx

-los

Koadduunent noneznoro aeicTBUS IBYXTaKTHOI'O YCUIIUTEIS MOLTHOCTH.

UeMmy paBHa MaKCHMajlbHasi MOILIHOCTb, paccerBaeMas Ha KOJUJIEKTOPE KaXKIOro TpaH3UCTOpa
KOMIUIEMEHTAPHOT'O0 SMUTTEPHOT'O IOBTOPUTEIIS?

KaxoBbl 0coOeHHOCTH PabOThl KOMIUIEMEHTAPHOTO 3MUTTEPHOIO MOBTOPUTENSI HAa BBICOKHX Ya-
CTOTaXx.

[lepexonHas xapakTepUCTHUKA /ISl IBYXTaKTHOI'O PEKMUMA U NEPEXOIHbIE UCKAXKEHUS B pexume B.
[lepeuncanre cnocoObl YMEHbIIEHHUS] HEMUHEMHBIX MCKAXKEHUH JABYXTAKTHBIX YCHJIUTENIEH MOII-
HOCTH.

PacCkaxute 0 BIMSHUM OTPHLIATENBEHON 00OpaTHOM CBSA3U Ha MEPEXO/IHBIE NCKAXKEHUS B YCUITUTEIISIX.
[TosicHuTe pexxumel oTinuns pexuma AB ot pexxnma B B ycmuMTeNnsIX MOIHOCTH.

Kaxoit npenenshubiii KIT/] B YM knacca A?

Kakoii npenensusbiii KII/] B YM kiacca B?

[TosichuTh 3¢hekT TepMUUecKoi MoNOKUTETBbHON 00paTHOM cBs3u. [Ipu kakoM pexxume padOThI
YCHJINTENSI MOIITHOCTH OHA BO3HUKAET?

C kakol 1esIbl0 B CX€Me Ha pHC. BBeJIeHa OTpuliaTeIbHast oOpaTHas cBA3b M0 ToKy? M3 kakux co-
oOpakeHuil BbIOMpaeTcs BEIMUYUHA PE3UCTOPOB B LIENU OTPUILIATEIbHONU 00paTHOM CBS3U?
[losicHuTe Ha3HaUYEHUE UCTOYHUKOB TOKA B CXEME PHC..

3aH_[I/ITa TPAH3UCTOPOB B YCUJIUTCIIAX MOIIHOCTHU OT KOPOTKOI'O 3aMbIKAHUS. PaccuuraTth TOK KO-
POTKOI'0 3aMBbIKaHHSA B CXEMaX:
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+I0 B

-l0B

[Tosicuute paboTy ABYXTAaKTHOTO YCHJIMTENSI MOUTHOCTH Ha COCTaBHBIX TPAH3UCTOPAX.

B uem oTiMuune pe3ucTUBHOIO CyMMaTopa OT CyMMAaTopa, BbIMOIHEHHOTro Ha OY?

O06pscuuTe paboty cymmaropa va OY.

OOBsICHUTD BEIOOP PE3UCTOPOB B CXEME CIOKEHHUSA-BRIYUTAaHUS Ha OcHOBE OVY.

BriBecTu BrIpaskeHUe AJ BBIXOAHOTO HAMpsikeHus cymmaropa Ha OY.

Kakoe ycnoBue m0mKHO OBITH BBINOJNHEHO JUISI HOPMAalIbHOH pabOTBI CXEMBI CIIOXKe-
HUS-BBIUMTAHUS U HEUHBEPTHUpYIIEro cymmaropa? Kak 3To yciioBue BBITIOTHSETCS HA MIPAKTUKE?
BriBecTu BeIpakeHUE U1 BBIXOJHOTO HAIIPSDKEHUS HHTErpaTopa Ha ocHoBe OVY.

Kakyto pons Bemoinnsier OY B cxeme uHrerparopa’?

HazBarb oCHOBHBIE OIPELIHOCTH UHTErpaTopa Ha ocHoBe OVY.

Kakue tpeboBanus npenbsapistorcs kK OY B cxeme uHTerparopa’?

HapucoBaTh coBMellleHHbIE BPEMEHHBIE JUarpaMMbl BXOJIHOTO M BBIXOJHOT'O HAIPSHKEHUSI UHTE-
rpaTopa, eciii Ha BXOJ MHTErpaTopa MOCTYMAIT UMITYJIbCHI MPSIMOYTOJIbHON (OPMBI B BHJIE Me-
aHjpa.

OO0bsacHUTD paboTy peanbHOI cxembl nuddepenmatopa Ha ocHore OVY.

HapucoBars AUX unTerparopa u auddepeHmnuaropa.

BriBecTu BeIpakeHUE JJ1 BBIXOJHOTO HANIPSKEHUS JTOrapu(MUUYECKOTO YCUITUTEIIS.

OnummMre NepexoIHOM Mpolecc MepeKITYeHHs] TPAH3UCTOPHOTO KITI0Ya.

Pacckaxxure 006 3Tane 3a7ep>KKH B IEPEXOJHOM MPOLIECCEe TPAH3UCTOPHOIO KITHOYA.

Onpenenenre akTUBHOMN IUTENBHOCTH (PPOHTA UMITYJIbCA MPU pabOTE TPAH3UCTOPHOTO KIIFOYA.
PacckazaTh 00 0coOeHHOCTH pabOTBl TPAH3UCTOPHOIO KJIOYa Ha dTane HakorjeHus. CreneHb
HAaKOIUJICHHUS.

BnusiHue HanpsikeHUs: CMeleHrs Ha paboTy TPaH3UCTOPHOTO KITH0Ya.

Pacckazarb 00 3Tane BBIKJIIOUEHUS TPAaH3UCTOPHOIO KIIH0Ya.

BeiBecTn BbIpakeHHe Ui dTala paccachlBaHMs HEPABHOBECHBIX HOCHUTENEH 3apsaoB B 0aze
TpaH3UCTOpA.

PexuM noaHOro M HEMOJIHOTO HAKOIUIEHHS B TPAH3UCTOPHOM KIIFOUE.

Pacckazath 0 BIMSIHMM HalpsDKEHUS CMEIICHUS Ha JJIMTENBbHOCTh CPe3a BBIXOAHOIO MMIYJIbca
KOJUJIEKTOPHOT'O TOKa.

BriBecTu BbIpaskeHUe AJIs pacyeTa JJIUTENbHOCTH CPe3a BBIXOJIHOTO MUMITYJIbCA KOJIEKTOPHOTO
TOKAa Ha 3Tare BHIKIIOYEHUS TPAaH3UCTOPA.

HapucoBate popmy BXOIHOTO UMITyJSbCa, OOECIIEUNBAIONIYI0 MaKCUMaJIbHOE ObICTpO/IEHCTBHE
TPaH3UCTOPHOTO KJIFOUA.

O0bsicHuTe PabOTy TPAH3UCTOPHOTO KITFOUA C YCKOPSIOIIEH €MKOCTHIO.

Pacckaxxute 0 paboTe TpaH3UCTOPHOTO KIIF0Ua C HETMHEHHONH 00paTHOM CBS3BIO.

Hapucosats ctpykTypHyto cxemy Taitmepa KP1006BU 1, o0bscHUT mpuHIIAT paOOTHI U Ha3HA-
YEHHE BBIBOJIOB.

HapucoBarte 0a30Byt0 cxeMy 0JHOBHOpaTOopa Ha TaiimMepe W BpeMEHHbIE JUarpaMMebl ero pado-
THI.

BriBecTu BbIpakeHHE IS ONpeaesIeHUs JUIMTeTbHOCTH UMITYIJIbCa, (POPMUPYEMOTO OJTHOBHOpa-
topom Ha UT.
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111.

112.
113.

114.

115.

116.

117.

118.

17.

18.
19.
20.
21.
22,
23.
24,
25.

OmnpenenuTh 1Mana3oH PeryJupOBKU [UIUTEIBHOCTH UMIYJIbCA JUIS 33JaHHBIX MPEToiaBaTeneM
BEJIMYMH conpoTuBieHuid R6 u RS.

VYKazaTh CrocoObI peryJIMpOBKH JUIMTEIILHOCTH UMITYJIbCa OTHOBHOpATopa.

VkazaTe npejiesibl U3MEHEHUs HAIIPSKEHHsT Ha BpeMsA3aJatolleM KOHAECHCATOpE B CXeMax aBTo-
K0JIeOATEIBHOTO U XKIYIIEr0 MYJIbTUBUOPATOPOB Ha Taiimepe.

OOBsACHUTD BIMSIHUE HANPSDKEHUS IUTAHKSI HAa TapaMeTpbl POPMHUPYEMBIX UMITYJILCOB B CXeMax
MyJabTHBHOpaTopoB Ha UT.

OOBsacHUTH Ha3HaueHHe AU PepeHIUpYIOLIeH LIeNH B CXeMe OJHOBUOpaTOpa Ha Taiimepe.
VYkazaTe mpenensl BHIOOpa CONPOTUBICHUN BPEMS3aJaroIIUX PE3UCTOPOB M HAPUCOBATH Bpe-
MEHHbIE JMarpaMMbl, MOSACHSIOIINAE pabOTy aBTOKOJIE0AaTeIbHOIO MYJIbTUBHOpAaTOpa Ha Talime-
pe.

HapucoBate cxeMy MynbTUBHOpaTOpa ¢ pa3AeabHON PEryJIMpPOBKON JUIMTEILHOCTH UMITYJIbCA U
nay3bl 1 O0BSICHUTH PabOTy ATOM CXEMBI.

HapucoBare cxemy MyiabTHBHOpaTopa € peryaupyeMoil CKBaKHOCTbIO U OOBSICHUTH paboTy
JTOU CXEMBI.

BOHpOCLI 110 3aKPCINVICHUIO TCOPETUUCCKHX 3HaHI/II71, YMeHI/Iﬁ U IIPAKTUYCCKHUX HABBIKOB,
NpeaAYCMOTPCHHBIX KOMIICTCHIIUAMMU.

BOHpOCBI K 2K3aMCHY

Teoperuueckue BOMPOCH
CobcTBeHHAs U IPUMECHAs AJIEKTPOIPOBOIHOCTD MOJIYTIPOBOIHUKOB.
30HHbIE TUarpaMMbl COOCTBEHHBIX U IPUMECHBIX MOJIYTIPOBOAHUKOB. YpoBeHb Depmu.
[ToHsITHE OCHOBHBIX Y HEOCHOBHBIX HOCUTENEH B IPUMECHOM IOJYIIPOBOJHUKE.
Hpeiidosblii u 1uddy3uoHHBINH TOK B TPUMECHOM MOITYIIPOBOAHUKE.
CBsi3p MKy BpEMEHEM KU3HU HOocuTenel, Mupdy3noHHON AnuHON U KoadduumeHToM auddy-
3un. COOTHOIIEHNE DHUITEHHA.
[ToHsITHE 371EKTPOHHO-ABIPOYHOTO MIEPEXO/IA.
P-n-nepexo B paBHOBECHOM COCTOSIHUU. BbIcoTa moTeHImaibHOro 6aprepa.
[Ipsimoe cmernienue p-n-nepexoaa. OOpaTHOE CMeEIIeHHE P-N-TIepexo/ia.
VYpasuenne BAX p-n-nepexona.

. EMKocTh p-n-nepexona.

. IIpo6oii p-n-nepexona.

. Crabunurponsl. [IpuHImn qeicTBus, XapakKTepUCTUKH, TAPAMETPBHI.

. ITapamerpuueckuii cTabUIN3aTOP HANPSKEHHUS.

. Pa3HOBHIHOCTH TIOJTYITPOBOJHUKOBBIX JIHOI0B.

. CTpyKTypa 1 IpUHIMI JeWCTBUS OUIIOISPHOTO TPAH3UCTOPA.

. Ilepenoc Toka B bunonsipHom Tpansucrope. CBa3b korpduLmenTa nepenoca, Ko3PPUIUEHTa NH-

KEKIMH U K03 (UIIMeHTa Mepelaun Mo TOKY.

CriocoOrb1 BKITIOUEHUsT OUMossipHOro Tpansucrtopa. Cxema BritodeHus ¢ Ob, BojgbTammepHble Xa-
PaKTEpUCTHUKH.

Cxema BrimroueHus ¢ OO, BOJIbTaMIIEPHBIE XapaAKTEPUCTUKH.

Cxema Bximrouenust ¢ OK, BosbTaMIiepHble XapaKTEPUCTUKH

Koaddunuent nepegaun no Toxy B cxemax ¢ Ob u OD.

MasnocuraanbHas cXxema 3aMelleHHs] OMITOJIIPHOTO TPaH3HCTOpa.

CrpykTypa 1 MPUHIMUIT AEHUCTBUSA MTOJEBOT0 TPAH3ZUCTOPA € YIPABIIIONIUM P-N-IEPEXOIOM.
XapaKkTepUCTUKU U TIapAMETPBI M0JIEBOI0 TPAH3UCTOPA C YIPABIIAIOLIUM P-N-IIEPEXOIOM.
SIBnenue nuBepcuu nposogumoctu. CTpykTypa u npunuun aeiicrsust MOII-Tpan3ucropa.
Crpykrypa, XapakTepucTUKH 1 napameTpsl MOII-TpaH3uCTOPOB ¢ MHAYLIUPOBAHHBIM KaHAJIOM.
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26. CtpykTypa, XapakTepucTiku 1 napamerpsl MOII-TpaH3uCTOPOB CO BCTPOSHHBIM KaHAJIOM.
27. CxeMa 3aMeIIeHHS TI0JIEBOT'O TPAaH3UCTOPA.
28 CunoBsle BBIIPAMUTCIIBHBIC U UMITYJIbCHBIC JTUO/bI.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49,
50.
51.
52,

53.
54.
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

KonTakT metami-nonynpoBoanuk. [Ipunnun nevictBus nuoaoB HloTTku.
CtpyKTypa, XapakTepUCTUKHU CUJIOBBIX 110/10B LIloTTKH.

Junucrop. CTpyKTypa v NPUHLIUI PAaOOTHI.

VYpasuenne BAX nunuctopa B HesBHOM Bujie. OCHOBHBIE TapaMeTPbl AMHHUCTOPA.
Peanbupie BAX nuHHCTOpa npu NpsSMOM U 00paTHOM HANPSKCHHH.

Tupucrop. CTpyKTypa ¥ IPUHIHIT PAOOTHI.

VYpasuenue BAX tupuctopa B HessBHOM Bujie. OCHOBHBIE ITApaMETPbl TUPUCTOPA.
Bnusinue orpunarensHoro Toka ynpasienus Ha BAX tupucropa.

3anupaeMblii TUPUCTOP.

Tupucrop ¢ 06paTHOI POBOAUMOCTEIO.

Cummerpuunbiii Tupuctop. Ctpykrypa u BAX.

MOII- tupucrop.

DoTOTUPUCTOP.

OnTotupucrop.

MotiHbie GUIIONISIPHBIE TPAH3UCTOPBI, 0COOEHHOCTU CTPYKTYPHI, XapaKTEPUCTUKH.
CocraBHO OMNOISAPHBIN TpaH3UCTOp (TpaH3ucTop JlapiuHrToHa).

[ToneBbie TpaH3UCTOPHI CO CTaTUYECKOM UHAYKIMEH. CTPYKTypa U MPUHIKI PaOOTHI.
[Tonesoit pexum padbotet CUT. BAX B mosieBoM pexxume.

bunonspusiii pexxum padotsl CUT. BAX B OUNIOISIpHOM pexKHMeE.

[TosieBBIe TpaH3HCTOPHI CO craTudeckol wmHIyKIuer oumonspuoro tuma (b-CUT). Ctpykrypa,
npuHIUI padboTel 1 BAX.

Mounbsie D-MOIT u U-MOII-tpan3uctopsl. Ctpykrypa u BAX.

bunosnsipuble TpaH3UCTOPBI € U30JUPOBaHHBIM 3aTBOpoM. CTpykTypa u BAX.
Ceeronuon. Ctpykrypa npuHIun aencteus 1 BAX.

®otoaunona. Crpykrypa npuHuun jeiicteus u BAX B ¢oroanonHoM u GpoToraabBaHUUECKOM pe-
KHUME.

DOoTOTpaH3UCTOP.

OnTomnaps! (ONTPOHBI), HA3HAYEHHUE, 0000IIEHHAs CTPYKTYpa.

BxonHbIE U BBIXOJHBIE XapaKTEPUCTUKH ONTOIAP.

Pa3HoBHIHOCTH onTONAp M UX XapaKTEPUCTHUKHU.

Ha3znauenue, kinaccuukaius 1 OCHOBHbIE TApaMeTPhl YCUIITUTENCH.

YceunurensHsiil kackan ¢ Ob. Cxema, XapakTepUCTUKH U ITapaMeTphI.
Yceunurenssiii kackan ¢ O3. Cxema, XapaKTEpUCTUKH U ITapaMeETPBl.
Yceunurensusiii kackan ¢ OK. Cxema, XapakTepUCTUKH U TapAMETPBHI.
YcunurenbHbll Kacka ¢ 00muM uctokom (ON).

JuddepeHunanbHblid yCUITUTENb.

[Tonsarue oneparronHoro ycwutens (OY). Uneansusiit OY u ero cBoiicraa.
NuBeprupyroniee BkitoueHue OY.

Heunseptupyromee Bkitouenue OY.

WNHBepTupyronmii cymmarop.

Cxema BblunTanus Ha OVY.

HuTterparop.

Cxema nuddepeHunpoBaHusl.

Komnaparop. [Tpunuun paboTsl U XapakTepucTuku. Taiimepsl.

TpaH3ucTOpHBIN K04 Ha OUIOISIPHOM TpaH3ucTope. Cxema U BpeMEeHHbIe JUarpaMMbl paboThHI.
CreneHb HAChINIEHUs OUIOJSPHOTO TPAH3UCTOpPA B CXEME KIII0Ya U €€ BIMSHUE Ha BpeMs pacca-
CBIBAHMS.
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73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

Kittou Ha MOII-Tpan3ucrope. YcioBue nepexoja U3 akTUBHOTO B KIIFOUEBON PEKUM.
Jlornueckue pynkuu U, U-HE, NJIU, NJIN-HE.

Jlornueckue pynkuuu HE, uckimouaromas UJIN.

Tpurrepsl. RS- tpurrep.

Tpurrepsl. ACHHXPOHHBIN U CUHXPOHHBIN T- Tpurrep.

Tpurrepsl. D-Tpurrep.

Tpurrepst. JK-tpurrep.

Cuetunku umiynbcoB. Knaccuduxarus.

Cymmupytonuit cuetuuk Ha JK- Tpurrepax.

Peructpsl, Ha3HaueHMe, KIacCU(PUKALIUS.

Hudpoananoroseie npeodpazosatenu (LLAIT) ¢ cymmupoBaHreM BECOBBIX TOKOB.
[udpoananoroseie npeodpazoparenu ¢ R-2R-marpurieid.

Amnarnoro-mu¢poBsie Ipeodpa3oBaTeu.

TunmoBbe DK3aMEHAI[UMOHHEBIE NPAKTHUUYCCKHUC 3aJJaHUA

V2
. (D1
I &1
a1 RS o 1. ITpuGnuKeHHBIM METOJOM PACCUUTATh MMapaMeTPhl KOMIIOHEH-
o —— TOB JJIs 3aJaHMsI PEXKHUMa 0 MOCTOSTHHOMY TOKY, 0OecliednBaro-
|_| VTL LIEro MOJy4eHUE MAaKCUMAJIbHON aMIUTUTYAbl BBIXOJHOI'O HAMpSs-
éj ] Egk xenus. Hanpsokenne nutanus 10 B, koaddunment nepenayu To-
Vi [JR2 1 Ka Tpansucropa f=50...100.
[ e
L

2. I'padoaHaTUTHUECKUM METOJIOM PacCUUTATh MapaMeTpbl KOM-
MOHEHTOB JUIsl 33JaHUsl peXuMa IO0 MOCTOSHHOMY TOKY, o0ecre-
YUBAIOLLErO MOJYyYEHHE MAKCUMAJIBbHON aMIUIUTYbl BBIXOIHOIO
HanpspbkeHus. Hanpsbxkenue nuranus 15 B.

o A Ii=5mA
20
/
I, mA Up=0 SB 16 / 4 mA
15 —
L — | — 3mA
s0 ) / // —
50k 12
—""| 2uA
10
% //
8
5 . /— 1 MA
/ / 0,5 MA
— 0 5 10 15 20 25 UaB

0 0.5 1o L5 2,0 U;,.B

a. Bxonmbie xapaKTepHCTHRH 6. BBIXOMHEIE XaDaKTEPHCTHKH

19




Pabouas npoepamma oucyuniunvt 51.8.0/].4

eMoneHcKui
( @unanan

«nexmpoHuKa» \Mju_)
V2
(D
' N 3. IIpubOamxeHHBIM METOJIOM paccUUTaTh MapamMeTpbl KOMIIOHEH-
Rt LR 2 TOB [UIS 33J]aHUSI PEKUMA 110 MOCTOSIHHOMY TOKY, 00€CIeYnBaro-
'_|Cl — LIEro MOJTy4E€HHEe MAaKCUMAJIbHOM aMIUTUTY/AbI BBIXOJAHOIO Hamps-
. Vit xenus. Hanpsokenne nuranus 10 B, R3=1 kOwm, koapduument
Vi [IJ]RZ nepeaadn Toka tpansucropa =30...50
I_
L
V2
G
ro 4. ITpubam>XxeHHbIM METOJIOM PacCUUTaTh IapaMeTpbl KOMIIOHEH-
Rl _TZ TOB IS 3a/IaHKsl PEKHMMA II0 TIOCTOSHHOMY TOKY, 00€CIIEUMBAIO-
|_|Cl IEro MOJTY4Y€HHEe MAaKCUMAJIbHOM aMIUTUTY/AbI BHIXOJAHOTO Hamps-
VTl
. xenus. Hanpspkenne nuranus 10 B, Tok mokost lcp=1 MA, x03¢-
@ vi (dbunmeHT nepegaun Toka Tpanzucropa f=50...100
R
V2
o)
I N 5. [IpubamxeHHBIM METOJIOM paccuUTaTh MapaMeTpbl KOMIIOHEH-
rRi LR c2 TOB JIJIsl 33][aHUSI PSKUMA TI0 TIOCTOSIHHOMY TOKY, 00eCIeunBaro-
c1 — IIEr0 MOJTy4YeHHEe MAaKCUMAJIbHOM aMIUTUTY/Abl BHIXOJHOTO Hamps-
',_| v xenus. Hanpsoxkenue nurtanus 10 B, R3=5 kOm, koaddunment
Vi [IJ]RZ nepeaayu Toka Tpansucropa $=30...50
I_
1

6. PaccunTarh, Kakoif TOK HEOOXOIUM 33/aBaTh B 0azy, /Ui TOTO,
YTOOBI TPAH3UCTOP B KIItOUE paboTan B peKMME HACBILEHUS, €C-
mu =100, R2=100 Om, V2=10 B.

Paccuurtare compotuBienue pesucropa R1, Heobxomumoe st
TOTO, YTOOBI TPAH3UCTOP B KIHOYE paboTall B PEeKUME HachIIle-
Hus, ecmu V1=5,7 B, p=100, R2=500 Om, V1=20 B..
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7. Paccunrars conpotuBieHus pesuctopoB R1 u R2, neobxonu-
Mble JUIsl oOecrieueHusl IpoTeKaHusl uepe3 pesuctop R2 ummyib-
COB TOKa aMIUIUTYI0i 1 A B HACBIIICHHOM PEXHME padOThI KITO-
Ya. AMIUIMTYa UMITYJIbCOB BXOJHOIO MPSMOYTOJIBHOTO Hampsi-
xenus V1=5,7 B, p=100, V2=100 B.

Paccuurare comportuBieHue pesuctopa R2 u ammiuryny um-
MyJIBCOB BXOJHOTO MPSMOYTOJIBHOTO HampsbkeHus V1, HeoOxo-
TuMble U1 oOecriedeHusl MpoTeKaHus uyepe3 pesuctop R2 um-
yJbCOB ToKa amMIuinTy10il 100 MA B HACBHIIIEHHOM pEXUME pa-
6otel kimrova. CompotuBienue pesucropa R1=10 kOm, =100,
V2=10 B.

8. Paccunrare conpotuBienus pesuctopoB R1 u R2, neooxoau-
MBIC IS TOTO, YTOOBI TPAH3UCTOP B KJIOYE paboTall B pexUME
HACBILICHHS, @ B MOMEHT NEPEKIIIOUEHUs] TPAaH3UCTOpa TOK 0a3bl
yBeIu4HUBajICsa Obl B 5 pa3 (i MOBBIMIEHUS CKOPOCTH TIEPEKITIO-
yeHus), ecnma V1=5,7 B, =200, R3=200 Om, V2=20 B.

SmKc

9. Paccuurars emkocTh KoHaeHcaTopa Cl, HeoOxomumyro ams
TOro, yToOBI (opcupyromuii Tok B 6a3e kiova (TOK 4epe3 KOH-
JIeHCcaTop) MOJHOCTBIO cragan 3a 5 Mke, ecnu V1=5,7 B, =100,
R1=2 xOm, R2=10 kOm, R3=500 Om, V2=5 B

R3

>V2

10. Paccumrath compotuBieHust pesuctopoB R1, R2 u R3 mns
oOecrieyeHHs. pabOThl HACHIIIEHHOI'O TPAH3UCTOPHOTO KIOYa B
CXeM€ yOpaBlieHus cBeTroanoaoM. Hanpsbkenue nuTaHus
V2=10 B, snement DD1 — KMOII-BeHTUIb C HaNpsOKEHUEM ITH-
taHus 9B, koadpdunumeHT nepegaun Toka Tpansucropos B1=100,
B2=20, HanpspkeHue cBETOAMOAa B pabouem pexume 3,5 B, Tox
200 MA.

I[IpumepHBIe TEMBl pacueTHO-TpadpHuuecKuXx paboT

B kauecTBe 3a7aHue Ha pacueTHO-rpaduueckyto padory (PI'P) mpemyiaraercst pacyer HeCI0X-
HOTO 3JIEKTPOHHOT'O YCTPOMCTBA (yCHIINTENb, T€HEPATOpP, MPeoOpa3oBaTelb CUTHAIOB U T.I1.). Boeimo-
Henune PI'P ocymiecTBisieTcst B paMKax caMOCTOSITeNIbHOW paboThl cTyaeHTa (18 vacos), popma KoH-
TPOJISA: MPOBEPKA MOSICHUTENbHOM 3anucku K PI'P u ee 3anura.

1. Pacuer mapaMeTpUyecKoro CTabMiIn3aTopa 1o 3aJlaHHbIM BXOJHBIM U BBIXO/JHBIM MTapaMeTpaMm.
2. Pacuer naBepTHpyromero ycuwmutens Ha OVY.
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0.
1.
12.
13.
14.
15.

Pacuer HennBepTHpytoero ycuinrens Ha OY.

Pacuer cxembl nunTerpupoBanus Ha OVY.

Pacuer cxemsl nuddepenunpoBanus Ha OY.

Pacuer norapudmuueckoro npeodpazonateins Ha ocHoBe OY.

Pacuer renepaTopa npsMOyrojbHbIX UMIYJIbCOB Ha OCHOBE OV

Pacyer ycunuTenbHOro Kackajia ¢ 00IKUM SYMUTTEPOM Ha OUIOISIPHOM TPAH3UCTOPE.
Pacuer ycunurens ¢ obmieit 6a30ii Ha OUTIOIIPHOM TPAH3UCTOPE.

Pacuer ycunurenst ¢ 00LIMM HCTOKOM Ha MOJIEBOM TPAaH3HCTOPE.

Pacuer renepaTopa npsMOyrojbHbIX UMIYJIbCOB Ha HHTETPAIIbHOM TaiiMepe.

Pacuyer renepaTopa npsMOYyroJbHBIX UMITYJIBCOB C PETYIUPYEMOIl CKBaXKHOCTBIO.
Pacuer reneparopa npssMOyroabHbIX UMITYJILCOB C PEryJIUPYEMON YaCTOTOM.
dopmupoBaTesib BpEMEHHOTO HHTEpBalla 3aJaHHON JJIMTEIbHOCTH Ha HHTETPAIbHOM Taiimepe.
[IpeoOpaszoBarenb HaNPsKEHUE-YACTOTa HA HHTETPAIIbHOM Taiimepe.

6.4 MeToauyeckue Mmartepmanbl, onpegensawowme npoueaypbl OLEHUBAHUA
3HaHMW, YMEHUN, HaBbIKOB U (MNK) onbiTa AEeATEeNIbHOCTU, XapaKTepu3yroLwmx
3aTanbl GOPMUPOBaAHUA KOMMNETEHLIUN

[Tponierypsl OLleHUBAHMS 3HAHUH, YMEHUH, HAaBBIKOB, XapaKTEPU3YIOIIUX dTarbl (OPMHPOBA-

HUS KOMIETEHIUH, U3JI05)KEHbl B METOAMUYECKUX PEKOMEHAIUX 110 BHIMOJIHEHHUIO U 3alluTe J1abopa-
TOPHBIX PadOT; MOATOTOBKE, O()OPMIICHUIO U 3AIUTE pacueTHO-TpaguuecKux paboT; MOATOTOBKE U
IIPOBE/ICHUIO 3a4€TOB M 3K3aMeHOB. Bce atTu MeTonuueckue marepuaisl (cMm. [Ipunoxenue k PII).
JIOCTyn K 3TUM MaTepualiaM TaKKe BO3MOXKEH C JIFOOBIX KOMITBIOTEPOB, MOAKIIOYSHHBIX K ceTn MH-
TepHeT (aapec caiita http://www.eimt.ru wau https://sites.google.com/site/kafeimt).

7. NepeyeHb OCHOBHOM U AOMNONHUTENBLHON Y4eOHOW nNuTepaTtypbl, HeobxoaMmon ons
OCBOEHMUA AUCLUMIIUHDI

a) OCHOBHAasl JIUTepaTypa

1. Umxma, C.H. DnexkTpoHuka U MUKpocxeMoTexHHKa : yueoHoe nocobue / C.H. Umwxkma. - M. :
VY4eOHO-MeTOIMYeCKUN HEHTP MO 00pa30BaHUIO Ha KENE3HOJOPOKHOM TpaHcmopte, 2012. -
359 c¢. - ISBN 978-5-89035-649-9 ; To xe [Dnekrtponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=226366

2. KyzoBkuH, B.A. DnexTponuka. D1eKkTpou3nyecKue OCHOBbI, MUKPOCXEMOTEXHUKA, MPUOO-
pbl U ycTpoiicTBa : yueObHuk / B.A. Ky3oBkuH. - M. : Jloroc, 2011. - 328 c. - (HoBas YHusepcu-
terckast bubmmoteka). - ISBN 5-98704-025-6 ; To xe [Dmekrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=89796

3. UadopmManmoHHO-U3MEpHUTENIbHAS TEXHUKA U DJIEKTPOHHKA : y4eO. /IS BYy30B 110 HaIpaBlie-
HUIO MOJTOT. TUIUIOMUPOBAaHHBIX crell. "OnekrposHepreruka” / I'. I'. Pannes, B. A. Cyporuna,
B. U. Kanamaukos, C. B. Hedenos u np.; mox pexa. I'. I'. PanneBa .— M. : Axanemus, 2006 .—
510, [1] c. : un. — (Bsicmiee npodeccruoHanbHOE 00pa30BaHHUE) .

4. Taes I'.IL., I'epacumoB B.I'., KuszpkoB O.M. u 1p. DnekTpoTexHUKa U 3JIEKTPOHUKA : B 3-X
KH.: yueOHUK JuIs By30B. KH. 3. Dnekrpuueckue u3MepeHusi 1 OCHOBBI SJICKTPOHUKH // IO pel.
B. I'. I'epacumoBa. — U3x. 2-e, crep. — M. : APUC, 2010 — 432 c.

0) 10MOJIHUTEIbHAS JIUTEpaTypa
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1. IlpsaumankoB, Buktop AnekceeBrnd. DnekTpoHuka : [TomHbIH Kypce JeKiuii : y4e0.171s By30B
u cpenaux ydeb.3aBefennii / B.A IlpsaumnaukoB .— / 7-e u3n. — CII6. : "KOPOHA -Bex",
2010 .—415c¢. : ni. c.

8. MepeyeHb pecypcoB UH(POPMALNOHHO-TENIEKOMMYHUKALMOHHON ceTn «MHTepHeT»
Heob6XoAUMbIX ANnsi OCBOEHUSI AUCLUMNIIUHbI

1. Pazgen «Vuebnwvle oucyuniunvl baxkaraspuamay CETEBOro 00Pa30BATEIBLHOTO pecypca Kadeapsl
OuMT, coxepkamuii ydeOHbIC ¥ METOJMUYECKHe MaTepuaibl. Anpec caitra http://www.eimt.ru wim
https://sites.google.com/site/kafeimt. Caiir 3aperncTpupoBaH B Karajore 3JIEKTPOHHBIX 00pa3oBa-
TEJIbHBIX pecypcoB HnY «MDWy, PErucTpanOHHbIN HOMED 1451
(http://ctl.mpei.ru/RDsc.aspx?p=1451).

9. MeToguyeckue ykasaHusi AN o6y4aroLWmMXcs N0 OCBOEHUIO AUCLUNNUHDI

JlucuumuinHa mpeycMaTpuBaeT JIEKIIMK pa3 B HEJIENI0 U JIabopaTopHble paboThl (4eThlpexya-
COBBIC) pa3 B 2 Helelnu B 5-oM cemectpe. M3ydeHune Kypca 3aBepiiaeTcs 9K3aMEHOM B ISITOM CEMECT-
pe.

VYcnenHoe n3ydeHue Kypca TpeOyeT NMOoceleHus JeKIUi, akTUBHOTO ydacTusi B jaboparop-
HBIX paOoTax, BBINOJIHEHHsS BCceX y4eOHBIX 3a/laHUil IperojaBaTels, 03HAKOMJICHHUsSI ¢ OCHOBHOH U
JOTIOJTHUTEIBbHOM JIUTEPATYPOU.

Bo Bpems JieKIMHU CTYIEHT JOJKEH BECTH KPaTKUM KOHCIEKT JIMOO JeslaTh MOMETKU B Mpe/i-
BapUTEIBHO pPAcleyaTaHHOM Y4eOHOM MOCOOWMU MO Kypcey (SICKTPOHHBIM BAPHAHT TEOPETHUECKUX
MaTepuasioB pa3MeliieH Ha caiite kadeapsr DuMT).

Pabota ¢ KOHCIIEKTOM JIEKIIMI [TPEANoIaraeT NPoOCMOTP KOHCIIEKTA B TOT K€ JAEHb I10CIIE 3aHs-
tuil. [Ipy 3TOM HE0OXO0AMMO TOMETUTH MaTEpUaJIbl KOHCIIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPyIHEHHUE JIs
noHuManus. Ilpu sToM oOydaronuiics AOMKEH cTapaTbCs HAWTH OTBETHI HA 3aTPYAHUTENbHBIE BO-
IIPOCHI, UCIIOJIb3Ysl PEKOMEHIYEMYIO JIUTEpaTypy. Eciu camMocTosITeNnbHO HE yAaloch pa3oOpaThCcs B
Matepuaie, HeoOXoJUMO chOpPMYIMPOBATH BOMPOCHI M OOPATUTHCA 3a MOMOIIBIO K MPENo1aBaTesto
Ha KOHCYJIbTALUU WM ONMbKalIei TeKInu.

OO0yuaromiemycst HEOOX0IUMO PETYJISIPHO OTBOJUTH BPEMs Ul MOBTOPEHUS MPOIIEHHOTO Ma-
Tepuasa, IpoBepssi CBOM 3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

JlabopaTopHble padoThl COCTABIISIOT BAKHYIO YaCTh MPOPECCHOHATBHON MOATOTOBKH CTY/I€H-
ToB. OHM HaIlpaBJIEeHbl HAa SKCIIEPUMEHTAIBHOE MOITBEP)KICHNE TEOPETUUECKUX TOIOKEHUH U (hopmu-
poOBaHME Y4€OHBIX 1 PO(PECCHOHATBHBIX MPAKTUIECKUX YMEHHH.

BeinonHenue cryaeHTaMu 1abopaTopHbIX pabOT HapaBlIeHO Ha:

0000111eHre, CUCTEMATU3alINI0, YIIIyOJIeHHE, 3aKpEIUIeHUE MOJIYyYeHHbIX TEOPETHUECKUX 3Ha-
HUH IO KOHKPETHBIM TeMaM JUCIUILINH;

(dopmupoBaHrE HEOOXOJUMBIX TPOPECCHOHATHHBIX YMEHUI 1 HABBIKOB;

Copneprxanue 1a00paTOpHBIX 3apUKCUPOBAHO B pazjelie 4 HACTOSIIEH MPOrpaMMBbl.

[Tpn mmanupoBaHWU 1a0OpPATOPHBIX PadOT CiEAyeT YYUTHIBATh, YTO HApsAy C BEIyIICH Iie-
JIbI0 — TMOJTBEPKIECHUEM TEOPETUUECKUX MOJIOKEHUIM — B XO/I€ BBIMOJIHEHUS 3aJaHUH Y CTYIEHTOB
(hopMHUPYIOTCS MPAKTUYECKUE YMEHUSI M HaBBIKK OOpaIleHus ¢ JIabOpaTOpHBIM O00OpPYIOBaHHUEM, all-
napaTypoi M Ip., KOTOPbIE COCTaBISIOT 4YacTh NMPO(ecCHOHAIBHOM MPaKTUYECKOW MOJATrOTOBKH, a
TaKXKe HMCCIIe/IOBATEIbCKUE YMEHUs (HaOltoqaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBU-
CHUMOCTH, JIeJIaTh BBIBOJbI U 000OIEHHS, CAMOCTOSTEILHO BECTU UCCIIE0BAaHUE, OOPMIIATh Pe3yiib-
TaThl).

CocraB 3aaHuii /i1 1a00paTOpHON pabOThl JOJDKEH OBITh CIUIAHUPOBAH C TAKHM PacyeToM,
9TOOBI 32 OTBEJICHHOE BPEMSI OHH MOTJIH OBITh KQUECTBEHHO BBITIOJTHEHBI OOJIBITHHCTBOM CTYIEHTOB.

Heo0xoauMbIMH CTPYKTYpPHBIMH 3JIEMEHTaMHU J1a0OpaTOpHOl pabOThl, MOMHMO CaMOCTOS-
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TEJIbHOU JESITENIbHOCTU CTYJEHTOB, SBJISAIOTCSI MHCTPYKTAX, IPOBOJMMBIN MPENoaBaTesIeM, a TaKKe
opraHu3anus 00CyKJIeHUs1 UTOrOB BBIIIOJHEHUS J1a00paTOPHOI paboThI.

Brimonaenuio 1abopaTopHbIX padOT MPEIIECTBYET MPOBEPKA 3HAHUHA CTYJIEHTOB — HX TEO-
PETUYECKON TOTOBHOCTH K BBIIIOJIHEHHUIO 3a/1aHUS.

[Topsinok npoBeneHUs JIaOOPATOPHBIX PadoOT ClIEAYIOLIUH.

B xoze BbInoHEeHU 3a1aHusl 1JaOOpaTOpHON pabOThl CTYIEHT FOTOBUT OTYET O padore (pyKo-
NUCHBIN wiu B iporpamme MS Word min 11060M IpyroM TEKCTOBOM PEAAKTOPE, BTOPOE MPEANOUTH-
TeNbHO). B oTueT 3aHOCATCS pe3ynbTaThl BBINOIHEHUS KaX/0T0 MyHKTA 3aJaHusl (CXEMBI, JHarpaMMbl
(rpacdmkn), CKPUHILIOTHI, OTBETHI Ha BONPOCHI IYHKTOB 3aJaHMs, BBIBOABI U T.I1.). [IpumepHsbIii 00pa-
3e1] opopmIiIeHHs oTueTa pa3MmelteH Ha caite kad. DuMT.

3a 20 MUH 10 OKOHYAHMS 3aHSATH MPETOIaBaTellb MPoBepseT 00bEM BBIMIOJIHEHHON HA 3aHS-
TUU pabOTHI U OTMEYAET Pe3yJIbTaT B paboueM KypHale.

[ToMuMO COOCTBEHHO BBITIOJTHEHHUST PaOOTHI ISl KaXKAOH 1abopaTopHOil paboThl MPEeIyCcMOT-
peHa Ipouenypa 3allWuThl, B XOJE€ KOTOPOHM IpernojaBaTellb IPOBOAUT YCTHBIM WM MHUCHbMEHHBIN
OIIPOC CTYAEHTOB JJIsl KOHTPOJISi IOHUMAHUS BBIIIOJHEHHBIX UMH 33JlaHUH, IPAaBUJIbHON MHTEpIIpeTa-
LMY TOJYYEHHBIX PE3YJIbTaTOB U YCBOEHUS UMH OCHOBHBIX TEOPETHYECKHMX M NPAKTUYECKUX 3HAHUU
10 TEME 3aHATHUS.

st BeIMOSTHEHUSI pacyeTHO-rpauueckoil pa6oTbl HEOOXOAMMO BHUMATEIBHO MPOYHUTATH
COOTBETCTBYIOIIME Pa3/ebl KOHCIIEKTA JIEKIUN U y4eOHOI TUTepaTyphl, U3yYUTh METOIMYECKHUE pe-
KOMEHJIalluM TI0 BhIMOJHEHUIO U odopmiienuto PI'P, mpopaGoTtaTs aHamoruyHble 3aJaHus, paccMat-
pHUBaeMbl€ IPENO/IaBaTesIeM Ha JEKIIMOHHBIX 3aHATUAX U KOHCYJIbTALUIX.

[Tpu moAroToBKE K 3K3aMeHY B JIOMOJIHEHUE K N3YUYEHHUIO KOHCIEKTOB JIEKIMH, YUeOHbIX IO-
coOmif M ClIaiiIoB, pa3MEIICHHBIX Ha caiiTe Kadeapsl HEOOXOMMO IMOJIb30BAThCs YIeOHOH JTUTEpary-
poH, PEKOMEHIOBaHHOM K HacTosIel nporpaMmMe. Kpome «3ayunBaHus» TEOPETUUECKOT0 MaTepuasa
9K3aMeHa, OYeHb BaKHO JOOMTHCS COCTOSHMS OHUMAHMS M3y4aeMbIX TeM JUCHUIIUHBL. C 3Toil 11e-
JBI0 PEKOMEHAYETCSl MOCIe U3YUYEHMs] OUepeHON TEeMbl CaMOCTOSITEILHO PELINTh HECKOJIBKO THUIIO-
BBIX 3aJa4 1o Heil. [Ipu pemenun 3agay Bcerja HEOOXOAUMO YMETh Kau€CTBEHHO MHTEPIPETUPOBATh
utor pemieHusi. Kpome toro, o0y4daromieMycsi oueHb MOJIE3HO MBICIIEHHO 3aJaTh ce0e CIeayIolLe Bo-
pockl (M MONMpoOOBaTh OTBETUTH HAa HUX): O YeM JJaHHAas TeMa?, KaKue HOBbIEC IMOHATHS BBE/IEHBI, Ka-
KOB HX CMBbICII?, UTO JIaCT 3TO Ha MMpaKkTUKe?

Crnenyer MOMHUTB, YTO K COBPEMEHHOMY CIELUAINUCTY OOLIECTBO MPEIBIBIAET JOCTATOUYHO
LIIMPOKUN TepedeHb TpeOOoBaHUM, cped KOTOPHIX HEMAOBa)XKHOE 3HAUEHHWE MMEET HaJuyue Yy BbI-
IIYCKHUKOB OIPENIETIEHHBIX CIIOCOOHOCTEH U YMEHHsI CaMOCTOSITEIbHO JA00bIBaTh 3HAHUS U3 Pa3IUy-
HBIX MCTOYHUKOB, CUCTEMAaTU3UPOBATh MOJIYYEHHYIO MH(OpMaIMIO, 1aBaTh OIEHKY KOHKPETHOU cu-
Tyauuu. PopMUpoBaHHE TAKOTO YMEHHUS IPOUCXOIUT B TEUEHHE BCETO MepHoAa 00yueHHs uepes yda-
CTHE CTYJIEHTOB B JIEKIIMOHHBIX W JIaDOpAaTOPHBIX 3aHSATHUSIX, IPH BHIIOJHEHUH PacueTHO-
rpadpuueckux padot. I[Ipu 3ToM camocrosTenbHast paboTa CTYJAEHTOB UTPAET PEIIAOLIYI0 POJIb B XO/I€
BCero yueOHoro mnporecca. B coBpeMeHHBIX YCIOBHUSIX MMEHHO CaMOCTOATEIbHas paboTa ¢ yueOHo-
METOAMYECKUMH MaTepuanaMu, y4eOHOI W HaAy4HOH JInTepaTypoil, UHOHM uH(popMaliel, B TOM 4ucie
u3 cetn VIHTEpHET, SBIsETCS OCHOBHOM (hopMOii 00ydeHUsI.

10. MepeyeHb MH(POPMALMOHHbLIX TEXHONOrUI, UCMOSNb3yeMbIX MPU OCYLLEeCTBIIEHUM
oGpasoBaTenbLHOro npouecca No AUCLUUNIMWHE, BKIO4Yas NepeyeHb NPOrpaMMHOro
o6ecneyeHns N MHPOPMaALMOHHBLIX CNPaBOYHbLIX cUcTeM (NPU He0GX0AUMOCTH)

IIpy  npoBeneHMH  JIEKHHMOHHBIX  3aHATUM  IPELYCMAaTpPUBAETCA  HCIIOJIb30BAHHE
CIIAUA-TIPOCKTOPA Ul AEMOHCTPALMM IPEIBAPUTEIBLHO IOATOTOBIICHHBIX CIIAWJ0B, a TaKXKe JIEMO-
BEPCHUH CHENHATU3UPOBAHHON MPOrpaMMbl UMUTAIIMIOHHOTO MOJIEIMPOBAHUS aHAJIOTOBBIX M IU(PO-
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BBIX 3JICKTPOHHBIX YCTPOMCTB JIJISl AEMOHCTpAluU (DYyHKIIMOHUPOBAHUS IEKTPOHHBIX KOMIIOHEHTOB H
y3JI0B.

[Tpu npoBeneHny 1a0OPATOPHBIX PAdOT MpeNIoIaracTcs MCIOJIb30BaHUE CTEHJOB JIabopa-
topuii «[lomynpoBoguukossie pubopsl» (b314) u «Onekrponnsie nenm» (A300) xadeapsr DUMT u
JIEMO-BEPCHH ITPOrPaMMbI CXEMOTEXHUYECKOT0 MoienupoBanus Micro-Cap.

Bo BpeMmsi camocTosiTe/IbHONH PadoThl U MOATOTOBKHU K 3K3aMeHY CTYJCHTBI MOTYT MOJIb30-
BaThCs YU€OHOH M METOAMUYECKON JIUTEPaTypol, pa3MenieHHo! Ha kadenpainpHom caiite (DuMT).

Jl71s1 KOHCYJIbTUPOBAHUS 110 HEMOHATHBIM BOIPOCAaM Kypca JIEKIHM, MPaKTUYeCKUX U Jabo-
paTopHBIX pabOT CTYIEHTHI MOTYT HCIIOJIb30BAaTh CPEACTBA AJIEKTPOHHOW IMOYTHI U OOMECHHBATHCS
¢aiinamu ¢ mpernoaaBarenem.

[lepedenp IUIIEH3MOHHOTO TPOTPAMMHOTO 00eCTICUeHHS:
1. Onepanunonnas cuctema MS Windows;
2. TexctoBslii pegaktop MS Word.
3. IIporpamma Micro-Cap 9. Jlemo-Bepcusi, CBOOOJIHO pacmpocTpaHsemMast yepes cat (GupMbl-

paspadorurka [1O «Spectrum SoftWarey http://www.spectrum-soft.com/download.shtm.

11. OnucaHue maTtepuanbHO-TeXHUYECKOU Ga3bl, Heo6XxoAUMON ANSA OcyLlecTBEeHUs
oGpa3oBaTenbLHOro npowecca No AUCUMUNInHe

JleKnMOHHBIE 3aHATHSA:

Aynuropus, OCHAIIEHHAs TPE3CHTAIMOHHONW TEXHUKOH (MPOEKTOp, DJKpaH, KOMIIbIO-
Tep/HOYTOYK, ayTHOCHCTEMA).

JlabopaTopHble padoThbI:

a) Jlabopatopust A300 «DneKTpoHHbIE LIEMIN», OCHAIIIEHHAs CTEHJAaMHU JJIsl POBEACHUS J1a00-
paToOpHBIX PabOT M MPE3CHTAIIMOHHOW TEXHUKOH (MPOEKTOpP, IKPaH, KOMITBIOTEP/HOYTOYK) /IS Tpe-
ro/1aBatTess.

0) JIabopatopust b314 «IlomynpoBoIHUKOBBIE TPUOOPHI», OCHAIIEHHAS! CTEHJIAMU JIJIsi CHATHS
XapaKTePUCTHK MOTYITPOBOIHUKOBBIX MPUOOPOB.

ABTOD A
CT. IIPETIOIaBATENb N / O.A. ®ponkos
3ag. kadenpoit SIMC
~F 75 ;
KaHJ. TEXH. HAayK, TOLIECHT h /& B.B. PoxxkoB
—

ITporpamma ooOpena Ha 3aceganuu kadeaps! ot 12.10.2015 roaa, mpotokon Ne 1.
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P M3Mn_
JIMCT PETUCTPAIIUUA UBSMEHEHUH
Howmepa crpanurg
Ho- Bceero Hara
Mep aHHy Hanmenosanue IMoanuce, ®.J.0. BHOCCHMS 13 Jlara
cTpa- -
u3me | M3ME | 3aMe Hymm | CTP 1 No IOKyMEHTa, | BHECIIETO U3MEHE-
Me- | Me- | HO- | jmpo | HHIB N MCHEHUA B BBEJICHUS U3-
MeHe BBOJIALLIETO HUS B TAHHBIN JK- N
HEH- | HEH- | BBIX | po- | HOKY- JTAQHHBIN DK- MEHCHUA
HE- N3MEHECHUA 3eMIUIAP
HBIX | HBIX BaH- | MCEHTC 3EMILIAP
HUS
HBIX
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