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1. TlepevyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHsl MO JAUCHUIIMHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHUsI 00pa30BaTeIbHO MPOrpaMMblI

Lebi0 0cBOEHUS AMCHHUIIMHBI SBISIETCS MOJATOTOBKA O0YYaIOIIMXCs K IMPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOH nesitenbHocTH 1o HampasieHuto 13.03.02 «DnekTposHepreTuka u 3JIeKTPOTEXHH-
Ka» MOCPEACTBOM O0ECHeueHHs ATAanoB GOPMUPOBAHUS KOMIETEeHINH, mpeaycMoTpeHHsix PI'OC, B
YaCTH MPE/ICTaBICHHBIX HUXKE 3HAHUI, YMEHUI 1 HABBIKOB.

3auaann AUCHUIIJIUHBI ABJIACTCA U3Y4YCHHC MOHSITUIHOTO amnmnapara JUCHUIIIMHBI, OCHOB-
HBIX TCOPETHUYCCKUX HOHO)I(GHPlﬁ, MCTOHOB IMPOCKTUPOBAHMUA U pacye€Ta, IPUBUTUEC HABBIKOB IIPUME-
HCHUSA TCOPECTHUICCKUX 3HAHUI AJId pCUICHUS ITPAKTUYCCKUX 3aa4d.

JucuunauHa HarpasieHa Ha GOpMUPOBAHUE CIEIYIOMUX MTPO(HECCHOHATBHBIX KOMIIETSHIIUM:

OIIK-2: cnocoOHOCTBIO MPUMEHATh COOTBETCTBYIOIINHN (DU3MKO-MaTeMaTHUECKUI amma-
par, METO/Ibl aHAJIN3a U MOJICIUPOBAHUS, TEOPETUIECKOTO U IKCIIEPUMEHTAILHOTO HCCIIe-
JOBaHMS TIPU PEIICHUH MPO(ECCHOHATIBHBIX 3a/1a4

[1K-8: crmocoOHOCThIO MCIOIB30BATh TEXHUYECKUE CPEACTBA Ul WU3MEPEHUS U KOHTPOIS
OCHOBHBIX ITapaMETPOB TEXHOJOTUYECKOTO IpoLecca

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYJCHT OJOJIKCH:

3HaTh:
[ ]

Baagern:
[ ]

¢bu3HUecKre 0OCHOBBI pabOTHI MOJYIPOBOAHUKOBBIX IiprubopoB (OIIK-2);

XapaKTEPUCTHKH M MapaMeTphl MOJIYIPOBOJAHUKOBBIX 3JIEKTPOHHBIX KoMnoHeHToB (OITK-
2);

CIOCOOBI  BKJIFOUEHUS TIOJYIIPOBOJAHUKOBBIX KOMIIOHEHTOB B COCTAaBE JIIEKTPOHHBIX
yerpoiicts (OITK-2);

COBPEMEHHYIO 3JIeMeHTHYI0 0a3y anekTponuku (OI1K-2);

CXEMOTEXHHKY MPOCTHIX 31eKTpoHHBIX ycTpoiicTB (OI1K-2, TTK-8);

CXEMHBIC PeIlIeHHs TIOTYIPOBOJIHUKOBBIX Mpeodpa3oBarelieil MOCTOSHHOTO U TIEPEeMEHHO-
ro toka (OIIK-2, TTK-8).

MIPOU3BO/IUTH PACUET JIEMEHTOB, BXOAIINX B CXEMBI MpeoOpazoBaTesei JeKTPO3HEPruu
(OIIK-2);

MOHUMATh U AaHATM3UPOBATh PUHIUIHATBHBIC dIeKkTpuyeckue cxembl ([TK-8);
pa3pabaThIBaTh MPOCThIE KOHCTPYKIMH dIIEKTPOTeXHUUeCKHX ycTpoiicTs (OITK-2);
pa3pabaThiBaTh CXE€Mbl HECIOXKHBIX 3JIEKTPOHHBIX YCTPOMCTB B COOTBETCTBHM C TE€XHHUYE-
CKHM 3aJIaHHEM, TIPEJICTABIISTh X B BUJC MPUHIUIHAIBHBIX dekTprueckux cxem (OITK-
2);

MCIOJIb30BaTh CIPABOYHBIN MaTepHal Mpu BbIOOpE MOITYNPOBOAHUKOBBIX MPHUOOPOB AJIS
pelIeHns MPOEKTHO-KOHCTPYKTOPCKUX 3a/1ay 1o pa3paboTke rnpeodpa3oBaresneit 3JeKTpu-
4yecKol sHepruu u yctpoiictB aBroMatuku (OITK-2).

METOJIaMH aHaJIu3a U pacyera anekrpudeckux cxem (OITK-2);

METOJIMKOW BBIOOPa KOMMYTAIIMOHHBIX U 3alIUTHBIX deKTpuueckux ammnaparos (OITK-2);
HaBbIKaMU pabOThl ¢ KOMIBIOTEPHON TEXHUKOW M MPOTrpaMMHBIM OOECIIEUeHUEM ISl pas3-
paboTKH KOHCTPYKTOpCKOit nokymenTaiuu (OITK-2);

HaBBIKAMU pabOThI C KOMIBIOTEPHON TEXHUKOW M MPOrpaMMHBIM 0OecrieueHHEM JUIsl TIPU-
eMKH U 0CBOeHHUsI HOBoro obopynoBanus (I1K-8).
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2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl

Jucturummna «[IpombliluieHHast 3JIEKTPOHUKa» OTHOCUTCS K BapuaTHBHOM vacTu 00ka b1 oc-
HOBHOI 00pa3oBaTeIbHON MPOTPaMMBI IIOATOTOBKY OaKalaBpoB MO MPOGUI0 «DIEKTPOCHAOKEHUE,
HarnpasieHus 13.03.02 «DnekTposHepreTuka 1 JIEKTPOTEXHUKAY.

B cooTtBercTBHM ¢ yueOHBIM 1aHOM 110 HanparieHuto 13.03.02 «DnekTposHepreTuka u dJeK-
TPOTEXHHUKa» AucuuIuMHA «[IpoMBbIlIeHHas SJEKTPOHUKa» Oa3upyeTcsl Ha CIAeIYIOIUX TUCIIHUILIH-
Hax:
b1.b.4 Beicuias maremaTuka
b1.b.5 ®usuka
b1.b.9 TeopeTnueckrie 0OCHOBBI JIEKTPOTEXHUKU
b1.5.10 DnexTpoTexHUUeCKOe U KOHCTPYKIIMOHHOE MaTepuagoBeIeHUE
b1.b.11 DnexTpuueckue MalnHb
b1.b.15 TeopeTnyeckas MexaHuKa
b1.B.O/1.3 Ilpuknannas MexaHuka
b1.5.16 MmxeHepHast 1 KOMIbIOTepHas rpaduka
b1.5.17 UndopmaninoHHO-U3MepUTENbHAS TEXHUKA

3HaHUsI, YMEHUS U HABBIKU, [MOJYYEHHbIE CTYJACHTAMU B MIPOLECCE U3YUYCHUS JUCIMILTUHBI SIB-
TSIOTCST 0a30M U1 M3yUSHHS CIIEYIOUINX JUCIUTUTIH:
b1.B.0O/1.8 DneKkTpoTeXHOI0rH4ecKrue YCTaHOBKU
b1.B.O/1.11 Peneitnas 3amura u aBTOMaTU3aLUs JIEKTPOIHEPTETUYECKUX CUCTEM
B2.11.1 IIpakTHka mo moxy4yeHuto mpodeccuoHanbHbIX YMEHUHN U OIbITa MPodhecCHOHaNbHOM Jes-
tenpHOCTH ([IpOM3BOCTBEHHAS TIPAKTHKA)

3. O0beM ANCHMIUIMHBI B 3a4€THBIX eIHHULAX C YKa3aHHEM KOJHYeCcTBAa aKaJAeMUYeCKHX WU
ACTPOHOMHMYECKHX 4YacOB, BbIJICJCHHBIX HAa KOHTAaKTHYK padory oO0y4ammmuxcsa ¢
npenogasareem (110 BUIaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOSATEJILHYIO padoTy 00y4yaommxcst

AynuTopHas paéora

Huxr: b1

Yactp nukia: BapuaTUBHAsA Kypc
Ne nuctuniauzel o yueOHOMY IJIaHY: b1.B.O/1.4

Yacos Bcero no yueOHOMY IUIaHy 216 2 Kypc
YacoB KOHTaK. pabOTHI 110 y4eOHOMY IUIaHY: 18 2 Kypc
TpynoemkocTs B 3aueTHbix enununax (3ET): 6 2 Kypc
Jlexuuu (3ET; uacos) 8 2 Kypc
Jla6opatopusie padotsl (3ET; wacos) 10 2 Kypc
CPC (3ET; vacoB) 189 2 Kypc
OK3aMeH 9 2 Kypc
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CamocrosiTesibHast paboTa CTyAeHTOB (BHeayAUTOPHasi padoTa)
Bup pa6or Tpynoémkocts, 3ET; uac
Camocmosmenvras paboma 6 meyeHue cemecmpa
N3yuenne MmaTrepuanoB JEKIUH (JIK) 150
[TonroToBKa K BHIMIOJHEHHUIO U 3aILIUTE JTa00OPaTOPHON PabOTHI 21
()1a0)
Brinonaenue pacuetHo-rpaduueckor padoThl 18
Bcero: 189
Iloozomoska Kk umo208biM KOHMPOILHLIM MEPONPUAMUAM NO OUCYUNTUHE
[ToaroroBka K 3Kk3aMeHy 9
Bcero: 9

4, Conepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM C YKa3aHUEM OTBCACHHOI'0O HA HUX
KOJIHYE€CTBA AKAACMHUICCKUX WX ACTPOHOMHUYECCKHUX YaCOB M1 BH/10B y‘—lEﬁHle 3aHATHH

5 cemecmp
Bunsr yaeOHOM pabOTHI, BKITFOYAs
g CaMOCTOSTENFHYIO PadOTy CTYICH-
No § 2 | TOB M TPYZOEMKOCT (B Yacax)
TeMbl TUCTIUTUTNHBL o B
/I 5 s B T.4.
Q
/M K | mp | mab | cam HHTEP
Tep-
aKT.
1 2 3 ) 6 7 8 9
OCHOBBI (PU3UKH MTOTYITPOBOJHUKOB. P-N—mepexo.
1 | YpaBuenue BAX p-n-nepexona. [Auoasl. Ctabumurpo- 24 1 - 2 21 1
HBI.
bumnonsipabie TpaH3UCTOPHI, TPUHITUI JEHCTBHS, CXEMBI
2 PHPIE TH PEL HPHHINIT A : 24 | 1| - | 2 |21 | 1
BKJTIOUeHUST 1 BAX.
3 [oneBble TPaH3UCTOPHI, UX PA3HOBUIHOCTH CTPYKTYPHBI 17 1 B B 16 B
1 XapaKTePUCTHKH.
WJIOBBIE MTOIYTIPOBOTHUKOBBIE TIPUOOPHI: THPHUCTOPHI
N YIpOROX PHOOPEIL TPHCTOPEL | 94 | 4 | _ | 2 | 21 | 1

MOII- tpansuctopsl, FTU3, CUT, bCUT.

Knaccudukanus 1 oCHOBHBIE TapaMeTPbl YCHUIIUTEIICH.
5 | YcunurenbHele Kackaqsl Ha TpaH3ucTopax. Judde- 24 1 — 2 21 1
PEHLIMAIBHBIE YCUIIUTEIH.

Omneparnmonnsie yeunutenn. CxeMbl BkItoueHuss OV, 25 1 - 2 22 1
OnrosnekTpoHHbIe TPHOOPHI. ONTPOHBI. 17 1 - - 16 -
8 KHEO‘ICBBIC cxeMbl Ha TpaH3uctopax. OcHOBBI U(PO- 17 1 B B 16 B
BOW TEXHUKH.
9 Ludpoananorossle v aHATOTO-UUPPOBBIE TPe0Opa3oBa- 17 ) 3 3 17 B
TEJIH.
Brinonnenue pacueTHo-rpaguueckoi paboThl 18 - - - 18 -
UTOT'O 207
Bcero mo Bugam yueOHBIX 3aHATHI | 8 0 10 | 189 5
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Conepxkanme Mo BUJAAM YYeOHBIX 3aHATHH

Tema 1. OcHOBBI PU3HKHU MTOTYITPOBOIHUKOB. P-n—tiepexon. YpaBuenne BAX p-n-nepexona. {nomapl.
CraOWINTPOHBI.

Jleknusi 1. CoOCTBEHHass M MPUMECHAsI DJIEKTPOIMPOBOJHOCTH MOJYIPOBOJHUKOB. 30HHBIC
nuarpamMmbl. YpoBeHb @epmu. [ToHsATHE OCHOBHBIX M HEOCHOBHBIX HOocUTenel. JpetidoBbiii 1
muddy3nonnsiii Tok. CooTHomeHne DWHIITEHHA. P-n mepexox B paBHOBECHOM COCTOSIHHU.
Bricota noreHuuanbHOro 6apbepa.

JlabopaTopnas pabora 1. VccnenoBanue XapakTEpUCTHK IOJIYIPOBOJHUKOBBIX JHO/I0B U
CTaOMIIMTPOHOB.

CamocrositenbHas padora 1. [IpopaboTka matepuana jexkiuii 1, ToAroToBKa K BHITOJTHEHUIO
U 3aiuTe JabopaTopHoil paboThl 1, caMOCTOATEIbHOE U3YUEHHE BOTIPOCOB:

[Tpsimoe cMemenue p-N-epexona. OOpaTHoe cMmereHue p-n-nepexoaa. Ypasaenne BAX p-n-
nepexona. EmMkocTs p-n-mepexona. Ilpo6oit p-n-nepexona. Crabunutponsl. [lpunnun nei-
CTBUS, XapaKTePUCTUKH, mapameTpbl. [lapamerpuueckuii crabuinzarop HampsokeHus. PasHo-
BUJIHOCTH TIOJIYIIPOBOAHUKOBBIX JINOOB.

Texymmii KOHTPOJIb: IPOBEPKA OTUETOB 110 JIAOOPAaTOPHBIM paboTaM U UX 3alIUTA.

Tema 2. bunonspHble TPAaH3UCTOPHI, IPUHIIHIT ACHCTBUS, CXEMBI BKIIOUeHHs 1 BAX.
Jleknus 2. CTpykTypa U NpUHIUN AeHCTBHSI OMnossipHoro Tpansucropa. Ilepenoc Toka B Ou-
noJjsipHoM Tpansucrope. CBsa3b KodduuueHTa nepenoca, KodpuIeHTa HHXEKIUU U KO-
a¢dunrenTa nepegauu Mo TOKYy.
JlaGopaTopnas padora 2. VccinenoBanue XapakTepUCTHK OUIOJSIPHBIX TPAH3UCTOPOB B CXE-
Me ¢ obmreit 6a3oii (Ob) u B cxeme ¢ 06mum amurtepom (03).
CamocrosiTeibHasi padorta 3. [IpopaboTka MaTepuana JeKIUHU 2, TOATOTOBKA K BBITOJIHEHHIO
U 3a1uTe JabopaTopHOi paboThI 2, CAMOCTOSITEIFHOE U3yUYE€HHUE BOIIPOCOB:
Crioco6b! BkIt04YeHus1 ounossipHoro Tpansucropa (Ob, O3, OK). ManocurnanbHas cxema 3a-
MEIIECHHUS.
Texkyluii KOHTPOJIbL: IPOBEPKA OTYETOB IO Ja00PATOPHBIM paboTaM U UX 3allUTa.

Tema 3. [loneBble TpaH3UCTOPBI, UX PA3HOBUIHOCTU CTPYKTYPBI U XapaKTEPUCTHUKHU.
Jlekumsa 3. TloneBol TpaH3UCTOp C YHPABIAIOMIKUM P-N—TIEPEXOAOM: CTPYKTypa, MPUHIUI
neicrBus, xapakrepuctuku. MOII-tpan3ucTop, NpUHIMIT ASHCTBUS, Pa3sHOBUIHOCTU CTPYK-
TYp U XapaKTEPUCTUKH.
CamocrosiTeibHasi padorta 3. [IpopaboTka Marepuana JeKIMH 3, CAMOCTOSATEILHOE N3yUEHHE
BOIIPOCOB:
Ob6nacTu MpUMEHEHHs! TOJIEBbIX TPaH3UCTOPOB. OCHOBHBIE CXEMBbl YCUIUTEIbHBIX KacKa/IoB.
IIpuMepsl 371EKTPOHHBIX CXEM Ha MOJIEBBIX TPAH3UCTOPAX.
Texkymmii KOHTPOJIb: YCTHBIN ONPOC 110 MaTeprasaM JICKIUN.

Tema 4. CuiioBble MONYIPOBOAHUKOBBIE TPUOOPHI: TUpUCTOPBI, MOII- Tpan3uctopsr, BTU3, CUT,
BCUT.
Jlexkuus 4. Morisble 110/1bI, 0OCOOCHHOCTH KOHCTPYKIMH, XapakTepucTuku. JAuoasl HloTTku.
MoriHbie GUNONsSpHBIE TPaH3UCTOPHI. TupHucTopbl. CUMHCTOPBI.
JlaGopaTopHnas pa6ora 3. MccieoBanue noyynpoBOAHUKOBBIX KITIOUEBBIX CXEM.
CamocrositesibHas padora 4. [IpopaboTka marepuana jgekiuu 4, TOArOTOBKA K BHITTOJTHEHUIO
¥ 3a1uTe Ja00paToOpHOI paboThl 3, cCaMOCTOSTEIBHOE U3YUEHUE BOIIPOCOB:
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IToneBbie Tpan3ucTopbl co cratuueckod muaykuuen (CUT). Momusie MOII-Tpan3ucropsl.
bunonspabie TpaH3uCTOPHI ¢ H30aUpoBaHHBIM 3aTBOpoM (BTU3). MOII-TupucTOpHI.
Texkyuii KOHTPOJIbL: IPOBEPKA OTYETA 110 TaOOPAaTOPHOH paboOTe U ee 3aluTa.

Tema 5. Knaccudukanus 1 OCHOBHbIE TapaMETPhl YCUIIUTENCH. Y CHIIMTENbHbIE KAaCKaJbl HA TPAH3H-
cropax. luddepeHunanbHble yCUITUTEIH.
Jlexkuus 5. Haznauenue, xinaccuuKaiys 1 OCHOBHBIC TAPaMETPhl YCHIIUTENCH. Y CHIIUTENb-
HbI€ KacKaJlpl Ha TpaH3UCTOpax. Y CUIUTENN MOIHOCTH. [luddepeHnnanbable yCUIuTeNm.
JlabopaTopnasi paGora 4. VccnenoBanue ycunurenbHbelx kackagos ¢ Ob (03) u O3 (ON).
HccnenoBanue yCUIINTENEH MOIIHOCTH.
CamocrosiTeibHast padota 5. [IpopaboTka MaTepuana JEKIUHU 5, TOATOTOBKA K BBHITOJIHEHHIO
U 3a1uTe JabopaTopHOi paboThl 4.
Texkyluii KOHTPOJIb: POBEPKA OTYETOB IO Ja0OPATOPHBIM paboTaM M WX 3aIUTA.

Tema 6. Onepaunonnslie ycunutenu. Cxemsl BkitoueHus: OVY.
Jleknus 6. Uneansusiii OY u ero cBoiictBa. MuBeptupytomee Bkirouenne OY. Hennseptu-
pytoiuee BkitoueHue OY. MuBeptupyromuii cymmarop. Cxema Beiuutanus Ha OVY.
JlabopaTopnasi pa6ora 5. VccnenoBanue npeoOpasosareneil curnaioB Ha OY. HMccnenosa-
HUE UHTETPAJIbHBIX TAUMEPOB.
CamocrosiTeibHas padora 6. [IpopaboTka Marepuana jJeKuu 6, MOATOTOBKA K BBIITOJIHEHUIO
¥ 3a1uTe 1a00paTOpHOI paboThI 5, CaMOCTOSITEIHPHOE H3YYEHUE BOIIPOCOB:
Uuterpatop Ha OY. Cxema auddepenuupobanusa. Komnaparop. [Ipunuun paboTsl U xapak-
TepucTuku. IHTerpasbHbIe TaMEpHI.
Texkyummii KOHTPOJIb: IPOBEPKA OTUETOB IO JTA0OPATOPHBIM paboTaM U UX 3alIUTA.

Tema 7. OnrTosneKTpoHHBIE IPUOOPEL. ONTPOHEI.
Jlekuus 7. @oropesuctop. PoTOANO, XApPAKTEPUCTUKU U peXUMbI padboTsl. DoTOTpaH3U-
CTOp.
CamocrosiTeibHasi padota 7. [IpopaboTka Matepuana JeKIUH 7, CAMOCTOATEIbHOE N3yUYEHUE
BOIIPOCOB:
®orotupuctop. ONTPOHHI, CTPYKTYpPa, PA3HOBUIHOCTH ONTPOHOB.
Texkymmii KOHTPOJIb. YCTHBIN ONPOC IO MaTeprasam JICKIUN.

Tema 8. KittoueBbie cxembl Ha TpaH3ucTopax. OCHOBBI HUGPOBON TEXHUKH.
Jlexkuus 8. DnekTpoHHbIE KIIOYM HAa OUITOJIIPHBIX U MOJEBBIX TpaH3ucTopax. OCHOBBI UPO-
Boil TexHuku. Jlornueckue ¢pynkuuu U, U-HE, NJIN, WIIM-HE. Jlornueckue ¢pynkuuun HE,
uckioyaromiee MJIN.
CamocrositesnbHas padora 8. [I[popadoTka Marepuana JIEKIUU 8, CAMOCTOSITEILHOE U3yUeHHE
BOIIPOCOB:
Tpurrepsl. PasnoBuaHoctu TpurrepoB. CueTdynku .Peructpsr.
Texkymmii KOHTPOJIb. YCTHBIN ONPOC IO MaTepuasaM JICKIUN.

Tema 9. [{ludpoananorossie (LIAIl) u anamoro-mudpossie mpeodbpazoatenu (ALLIT).

CamocrositebHas padora 9. CaMOCTOATENIBHOE U3yYEHUE BOIIPOCOB!

1) Kinaccudukamus AT IAIT ¢ cymmupoBanuem BecoBbix TOkoB, LIAIl Ha ocHOBe pe3u-
ctuBHOM MaTpuisl R-2R, IIAII Ha nepexmouaembIx KoHIeHcaTopax, LIAITl ¢ cymmupoBa-
HueM HanpsbkeHuid, [{AIL ¢ mupoTHO-UMITyIECHOM MOAYISIUEN.

2) Knaccudukanuss AL, ALIl ¢ nBOWYHO-B3BEHICHHBIM NPUOIIKCHHUEM, CUTMa-JelbTa
ALTI, ALIT nByxTakTHOTO MHTErprpoBanus, napauienbubiid Flash AT, koHBelepHbIil 1
Folding ALIIT.

Texkymmii KOHTPOJIb: YCTHBIN ONPOC IO U3y4a€MBbIM BOIIPOCAM.
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HpOMe?KyTO'-IHaH arTrecragud Mo TMHCHUIIJHUHE

N3yuenne qUCHUIUIMHBI B 5-OM CEMECTpE 3aBEPIIACTCS IK3aMEHOM. DK3aMEeH IIPOBOIUTCS B
cootBeTcTBUU ¢ [lom0XKeHMEM 0 3a4eTHOM U 3K3aMeHalmoHHOoM ceccusix B HUY MOU u uHCTpyKTHB-
HBIM UCbMOM OT 14.05.2012 r. Ne U-23.

5. IlepeueHb Yy4eOHO-METOAMYECKOT0 oO0ecrevyeHHs] JJIsi CaAMOCTOSITeIbHOH PadoOThI
o0yyaromuxcs Mo JUCHUNTIHHE

Jlnst obecriedeHnsi CaMOCTOSITEIbHOM paboThl oOyJaromuxcsi Ha caiite kadeapsl DuMT pas-
MEIIEHBI: TEOPETHUUECKUE MAaTepuajbl MO JUHEHHBIM U HUMIYJIbCHBIM 3JIEKTPOHHBIM YCTPOWCTBAM,
onucaHus 1ab0paTOpHBIX paboT, a TakkKe IpPYrHe TEOpeTUYeCKUe M MeToAudeckue marepuansl. Jlo-
CTYII K 3TUM MaTepuagaM BO3MOXEH C JIIOObIX KOMITBIOTEPOB, MOAKIIOYEHHBIX K ceTr HTepHeT (a-
pec caiira http://www.eimt.ru wmu https://sites.google.com/site/kafeimt). Yka3zanubie Marepuabl
HaxoJsTCs B pazzeiie «Y4eOHble TUCIUIUIMHBI OaKajaBpuaTay, B mojpasene « JICKTPOHUKAY.

6. ®OH/ OLIEHOYHBIX CPEACTB Ul MPOBeAeHHUs MPOMEKYTOUHOI aTTecTalu 00y4aloumXxcs mno
JTUCIHHUIIINHE

6.1 Ilepeyens KOMNeTEeHIMI ¢ YKa3aHHeM 3TanoB UX popMUpoBaHUs

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

Yka3aHHbIe KOMIIETCHIINN (POPMUPYIOTCS B COOTBETCTBUU CO CIICIYIOIIMMHE dTallaMHU:

1. ®opmupoBaHHe U pa3BUTHE TEOPETUUECKUX 3HAHUH, MPEAYCMOTPEHHBIX YKa3aHHBIMH KOM-
NETEHIMSAMU (JIEKIIUOHHBIC 3aHATHS, CAMOCTOSITEIbHAS paboTa CTYICHTOB).

2. IlpuoOpetreHre U pa3BUTHE MPAKTUYECKUX YMEHUH, MPEIyCMOTPEHHBIX KOMIIETCHIUSIMHU
(;mabopaTopHbie pabOThI, CAMOCTOSITEIbHAS Pad0Ta CTY/IEHTOB).

3. 3akpenieHue TEOPETHUECKUX 3HAHUHN, YMEHUN U MPAKTHUUECKUX HABBIKOB, MPEIYCMOTPEH-
HBIX KOMIETEHIUSMHU, B XOJI€ 3aIIHUT JJA0OPATOPHBIX padOT, MPU BHITTOJIHEHUH pacueTHO-TpaduuecKon
paboThI, yCIIeNTHON CAaur IK3aMEHa.

6.2 Onucanne nokasarteseil U KpUTepHeB OLCHUBAHUS KOMIETEHUHH HA Pa3IM4YHBIX
Tanax ux popMUpoOBaHUSs, ONUCAHME IIKAJ OLIEHUBAHUS

ChopMHUPOBAHHOCTH KaXkI0H KOMIETEHIIMU B paMKaX OCBOCHHUS JAaHHOW JUCIIUIUIMHBI OLICHU-
BAETCs 110 TPEXYPOBHEBOM ILIKAJIE:

- NOpP0206bIli YPOBEHD SIBIIAETCS 0053aTENbHBIM JUI BCEX 00Y4YarOIIMXcs 10 3aBEPIIEHUH OCBO-
€HUS TUCLUIUIVHBL

- NpoOosuHymulll YpPOBEHb XapaKTEPU3YeTCsl IPEBBIIIEHHEM MUHUMAIBHBIX XapaKTePUCTHK
c(OPMHPOBAHHOCTU KOMITETEHIIUH TI0 3aBEPILICHUN OCBOSHHS AUCIMILUIUHBL,

- 2MANOHHbIY YPOBEHb XapaKTEPHU3YETCS MaKCUMaJIbHO BO3MOXKHOW BBIPA)KEHHOCTBIO KOMIIE-
TEHLUU U SABJIAETCS BaXKHBIM KaYECTBEHHBIM OPUEHTHUPOM JJIS CAMOCOBEPIICHCTBOBAHMUS.

[Tpu noctatoyHoM KauecTBe ocBoeHUsI 6osee 80% MpUBEACHHBIX 3HAHUI, YMEHUN U HABBIKOB
[IPENOAABATENb OLCHUBAECT OCBOCHUE JAHHOW KOMIIETCHLIMM B PaMKax HACTOSLIEH NUCLMIUIMHBI HA
3TaJIOHHOM YpOBHE, NpU OcBoeHHH Oosee 60% mpHuBeIeHHbIX 3HAHUI, YMEHUN U HABBIKOB — HA IPO-
JIBUHYTOM, IIpu ocBoeHuu Ooiee 40% NpHUBEICHHBIX 3HAHWN, YMEHUH W HAaBBIKOB - Ha IOPOTOBOM
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ypoBHE. B MpOTUBHOM cilyyae KOMIIETEHILIMSI B paMKaxX HACTOSIIEH TUCHUIUIMHBI CUATAETCS HEOCBO-
€HHOM.

YpoBeHb c(HhOpPMUPOBAHHOCTH KaK/10M KOMIIETEHIIMU Ha Pa3IMYHbIX dTanax ee GopMUpOBaHUs
B IIPOLIECCE OCBOCHMS JAHHOM MCUUIUIMHBI OIIEHUBAETCA B XOJ€ TEKYIIEro KOHTPOJIsl YCIIEeBAEMOCTH
Y TIPEJICTABIICH PA3IMYHBIMU BUJIAMHU OLIEHOYHBIX CPEJCTB.

s orieHKH chOPMHUPOBAHHOCTH B paMKax AaHHOW auciuruimabl komneteHuu OIIK-2 «cno-
COOHOCMBIO NPUMEHAMb COOMEEMCMBYIOWULL DUBUKO-MAMEMAMUYeCKULL annapam, Memoobl aHAU3d
U MOOENUPOBAHUSL, MEOPEMUUECKO20 U IKCNEPUMEHMATLHO20 UCCIe008AHUS NPU pelueHUU npogheccu-
OHANIbHBIX 3a0ayy TPENoJIaBaTeNieM OLICHUBAETCS COJIep KaTelIbHasi CTOPOHA M Ka4eCTBO MAaTEepUasoB,
MPUBEJICHHBIX B OTYETaX CTYJEHTA IO JIAOOPATOPHBIM paboTaM, MOSCHUTEIIBHOM 3allMCKe K PaCYeTHO-
rpadudeckoii padore.

[TprHuMaeTcs BO BHUMaHKME HAJIMYKME 3HAHMI 00y4arolMMHUCS:

¢ (UBHYECKUX OCHOBHI pabOTHI MOIYIIPOBOAHUKOBBIX IIPHOOPOB;

® XapaKTEpUCTHK U MapaMETPOB MOJYIPOBOJHUKOBBIX AIEKTPOHHBIX KOMIIOHEHTOB;

e Crioco0OB BKJIIOYEHUS IOJIYHPOBOJHUKOBBIX KOMIIOHEHTOB B COCTaBE 3JIEKTPOHHBIX
YCTPOMCTB;

® COBPEMEHHOH 3JIEMEHTHON 0a3bl AIEKTPOHUKHY;

® CXEMOTEXHHMKH MPOCTHIX AIEKTPOHHBIX YCTPOICTB;

® CXEMHbIE PELICHUS MOJIYINPOBOJHUKOBBIX MpeoOpa3zoBaTesiell MOCTOSHHOTO U NEPEMEHHO-
ro TOKa.

Hannuue ymennid:

® [IPOM3BOJUTH PacyeT IEMEHTOB, BXOAALIMX B CXEMbI IpeoOpa3zoBaTeseil 31eKTpoIHEPr U

e pa3pabaThIBaTh MPOCThIE KOHCTPYKLIUHU IEKTPOTEXHUUYECKHX YCTPOUCTB;

® pa3pabaThIBaTh CXEMbl HECIOXKHBIX 3JEKTPOHHBIX YCTPOWCTB B COOTBETCTBUHU C TEXHUYE-
CKHM 3aJJaHUEM, IIPEICTABIIATh UX B BUJIE€ IPUHIUIIUATIBHBIX JJIEKTPUYECKUX CXEM;

® CIIOJIb30BAaTh CIPABOYHBIM MaTepuall IpU BbIOOPE MOTYNPOBOJHUKOBBIX MPUOOPOB IS
peleHus MPOeKTHO-KOHCTPYKTOPCKUX 3aJau Mo pa3paboTke mpeodpazoBareneid eKTpH-
YECKOM DHEPTUH U YCTPONCTB aBTOMATHKHU.

[TpucyrcTBUE HABBIKOB:

e aHaJM3a M pacyera AIEKTPUUYECKUX CXEM

e BbIOOpPa KOMMYTAIIMOHHBIX U 3aIIUTHBIX AIEKTPUUECKUX aIll1apaToB;

e paboThl C KOMOBIOTEPHOH TEXHMKOW M MPOTrpaMMHBIM OOecredeHueM Ui pa3paboTKU
KOHCTPYKTOPCKOM JTOKYMEHTALUH.

Kputepun onennBanus ypoBHs copmupoBaHHOCTH KommereHmn OITK-2 B mporecce mpo-
BEPKH U 3alIUTHI pacyeTHO-Tpadudeckoit paboThl, Kak (JOPMBI TEKYILEro KOHTPOJIS:

[Tpu mpoBepke pacdyeTHO-TpapuuecKol pabOThl UTOTOBasi OLEHKAa BBICTABISETCS C Yy4ETOM
CIIEYIOIINX COCTaBIISIOLINX:
MMOJIHOTA BBIMIOJIHEHUS 3aAaHus Ha PI'P;
coOmroieHne yTBepkIeHHoro rpaduka padotsl Haa PI'P B Teuenne cemectpa;
COJIEp’KaHUE PACUETHO-TIOACHUTEIBHOMN 3aIlIUCKH;
o(opmieHre pacueTHO-NIOSACHUTENBHON 3aICKH;
YHCII0 OTIPABICHUN PACUETHO-TIOSICHUTENILHON 3aITUCKHU Ha 10paboTKY;
OTBETHI Ha BOIIPOCHI BEYIIETO IIPENOAABATES.

OTaJOHHBIM YPOBEHb OCBOEHHS KOMIETEHIIMU 1eMOHCTpUpYtoT PI'P, B KOTOpBIX MOIHO U Bee-
CTOPOHHE PAcCKpBITO TEOPETHUECKOE COJEp)KaHUE TEMbI, IPOBEJECH INTyOOKHUH aHaIN3 TEXHUYECKOIo
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3aJlaHusl, TBOPUYECKH PEIICHBI MTPOOJIEMHBIE BOMPOCHI, CIICIaHbl TEXHUIECKH 0OOCHOBAHHBIE TPEIIO-
xeHus. CTyleHT IpH 3alluTe J1ajl apryMEHTHPOBAaHHbIE OTBETHI Ha BCE BOIPOCHI, MPOSIBUII TBOpUE-
CKHE CITIOCOOHOCTH B MOHUMAHWUH M M3JI0KEHUH OTBETOB Ha BOMPOCHI, CBOOOHO BIa/ICeT TEPMHHOIO-
rueit npeameTHon obsactu . CTyAEHT MOoKa3al CBOIO CIIOCOOHOCTh U YMEHHUE, OIUPAasACh Ha MOTy4YeH-
HBIC 3HAHUS CAMOCTOSITENILHO PEIINTh 3aJ1a4l CBOCH MpOoeCcCHOHATBHON NesITeIbHOCTH, podeccro-
HaJIbHO M3JIaraThb HAYyYHYIO WJIM TEXHUYECKYI0 MH(OpMAlMIO0, apryMEHTHUPOBATh U 3alIUIIATh CBOIO
TOYKY 3pEHHUSI.

[IponBuHYTHIN ypoBeHb C(HOPMUPOBAHHOCTH KOMITETCHIIMU JIeMOHCTpUPYIOT PI'P, B KOoTOpHIX
coJIepKaHUE U3JI0KEHO Ha JOCTATOYHO BHICOKOM TEOPETUYECKOM YPOBHE, MPABUIHLHO BBIMOJIHEH pac-
4yeT, cOpMYyIUPOBaHbI BHIBOJBI M JaHbl TEXHUYECKU OOOCHOBAHHBIC MPEJIOKEHHUS, HO CTYACHT HE
MIPOSIBAJI TBOPUYECKHE CIIOCOOHOCTH, a MPH 3alIUTEe HE CMOT JIaTh MPaBWIbHBIE OTBETHI HA YacCTh BO-
npocoB. CTyIeHT HEYBEPEHHO JIEMOHCTPUPOBAI CBOIO CIIOCOOHOCTh M yMEHHE, ONMUPAsCh Ha MOY-
YCHHBIC 3HAHUS, CAMOCTOSTEIPHO PEIINUTh 3319l CBOCH MPOPECCHOHATBHON e TEIILHOCTH, podec-
CHOHAJILHO M3JIaraTh HAYYHO-TEXHUYECKYIO HH(POPMAIUIO, apTyMEHTHPOBATh U 3alUINATh CBOIO TOY-
KY 3pEHUS.

[ToporoBoMy YpOBHIO OCBOEHHMSI KOMIIETEHIIMH COOTBETCTBYIOT PI'P, B KOTOpBIX TeopeTuue-
CKHME€ BOIPOCHI B OCHOBHOM PAaCKpPBITHI, NMPAKTHYECKAasi 4acTh HE MMEET TJIyOOKOW aHATUTHYECKOU
000CHOBAaHHOCTH, BBIBOJIbI B OCHOBHOM MPaBUJIbHBI, IPEAJIOKEHUS MPEACTABISAIOT HHTEPEC, HO HEJO0-
CTaTOYHO YOCIUTEIBHO apryMEHTUPOBAHBI U HE Ha BCE BOIPOCKHI CTYJICHT MPH 3aIIUTE AT PABHIIb-
Hble U yOeauTenbHble OTBEThL. CTyIeHT Oojiee HEeT, 4eM Ja JEMOHCTPHUPOBAI CBOKO CIOCOOHOCTH H
YMEHHE, OTUPASCh HA MMOJIYICHHBIC 3HAHUS PEIIUTh 3a/1a4M CBOeH MpodecCHnOHABHOM NeaTeIbHOCTH,
IJI0XO BJIa/IeeT TEPMUHOJIOTHEN B IPEIMETHOM 00IaCTH.

Jnis oueHkH c(OPMUPOBAHHOCTU B paMKax AAHHOM TUCHMIUIMHBI KoMneTteHuuu [IK-8 «cno-
COOHOCMBIO UCNONL306AMb MEeXHUYecKUue cpeocmea OJisl UsMepeHus. U KOHMPOIsi OCHOBHLIX Napamem-
P06 MexHON02UUecKo20 npoyeccay TPENoiaBaTeIeM OLEHUBACTCS COAEp KATEIbHas CTOPOHA U Kaue-
CTBO MaTepUajoB, IPUBEACHHBIX B OTUETaX CTYJEHTA MO0 J1a00paTOPHBIM paboTam.

[TpuHuMaeTcs BO BHUMaHHME HAIMYKME 3HAHMI 00yJaroMMHUCS:

® CXEMOTEXHHKH MPOCTBIX AIEKTPOHHBIX YCTPOICTB;

® CXEMHBIX pElIeHUH MOJIYMPOBOJHUKOBBIX NMpeoOpa3oBaTeseil MOCTOSHHOTO U IEPEMEHHO-

ro TOKa.

Hannuue ymenus:

® [IOHMMAaTh U AaHAIU3UPOBATH MPUHIUIHAIBHBIE SJIEKTPUUECKHE CXEMBI.

[TpucyTCTBHE HABBIKOB:

e pPaboThl C KOMIBIOTEPHOW TEXHHKOW M MPOrpaMMHBIM OOECIeYeHHeM MJsl MPHUEMKH U

OCBOEHHS HOBOTO 000PYA0BaHMUS .

Kputeprnn onieHuBaHHusS ypOBHS COPMHPOBAHHOCTH KomrieTeHIMU [/K-8 B mporiecce BBINOII-
HEHMsI M 3aIIUThI Ja0OpaTOpHBIX padoT, Kak (opMbl TeKyllero KoHTposs. Ha 3amure cooTBeTCTBYIO-
IIMX J1a0OpaTOPHBIX paboT 3a4aeTcs 2 BOMpoca U3 MepeyHs KOHTPOJIbHBIX BOIPOCOB K COOTBETCTBY-
ro1ei padore.

[TonHBI OTBET Ha OAWH BOINPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C(POPMHUPOBAHHOCTU
KOMIIETEHIIMH Ha JIaHHOM JTare ee (JOpMUPOBAHUS, MOJHBIA OTBET HAa OJUH M YaCTUYHBIM OTBET Ha
BTOPOI — MPOJBUHYTOMY YPOBHIO; IIOJIHBIM OTBET HA JIBa BONPOCA — 3TAJIOHHOMY YPOBHIO.

CdopmupoBaHHOCTH ypOBHS BhIIeyKazaHHBIX kKommereHmid OITK-2, T1K-8 ne Hmke moporo-
BOTO SIBJISIETCS OCHOBAHUEM JUIs JOMYCKa 00YYaromerocst K MpoMeKyTOUHOM aTTecTalluu 1O JTAHHOU
JTUCIUIINHE.

®dopMoii MPOMEKYTOUHOW aTTECTALUH 110 JaHHOH TUCHUILUIMHE SIBIISIETCS YK3aMeH (B 5-oM ce-
MecTpe), orleHrBaeMblil o npuHATo B HUY «MDBW» yeThipexOamibHON cucTeMe: «OTIUYHOY, «XO-
POILLOY, «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEILHO.
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DK3aMeH MPOBOAUTCS B YCTHOHM (hOpMe H 1aeT COBOKYITHBIN pe3yabTaT OCBOSHUS BCEX KOMIIe-
TEHIIMH 0 TAHHOW JUCIUILIMHE (B COOTBETCTBUH C MHCTPYKTHBHBIM nTucbkMoM HIY MOMU ot 14 mas
2012 roga Ne 1-23).

Kpumepuu oyenueanus:

OLEHKU «omauyHO» 3aCIyKUBACT CTYICHT, OOHAPYKUBILIUNA BCECTOPOHHEE, CUCTEMATUYECKOE
U r1y0OKOe 3HAHUE MaTepHUajoB M3YYEHHON TUCHUIUIMHBI, YMEHHE CBOOOIHO BBIMNOJIHATH 3aaHMS,
MPEyCMOTPEHHBIE ITPOTPAMMOM, YCBOUBILINK OCHOBHYIO M 3HAKOMBIWA C JTONOJHUTEIBHON JUTEpaTy-
POii, peKOMEHI0BaHHOM paboyeil mporpaMMoil AUCHUILINHBL; POSIBUBIIMI TBOPUYECKHE CIIOCOOHOCTH
B NIOHMMAaHWH, U3JI0)KCHUU M UCIIOJIb30BAHUN MATEPUAIOB M3yUYEHHOW TUCITUILIMHBI, O€3yIPEYHO OT-
BETUBIIUI HE TOJIBKO Ha BOMPOCHI OMiIeTa, HO U HA JOMOJHUTENbHBIE BOMPOCHl B paMKax paboueit
MPOrpaMMbl TUCHUIUIUHBI, TPABWIHHO BBITOJTHUBIINN TPAKTUYECKUE 3a/IaHHE.

OueHKU «xopouioy» 3aciyKUBAEeT CTYJEHT, OOHAPYXUBIIMM MOJHOE 3HAHWE MaTepuaa U3y-
YEHHOM UCUMUIUIMHBI, YCTICIIHO BBIMOJHSIONINI MPEAyCMOTPEHHBIC 3a/1aHMsI, YCBOMBIINN OCHOBHYIO
JTUTEPaTypy, PEKOMEHI0BAaHHYIO paboyeil mporpaMMon JUCIUILIMHBL, TOKAa3aBIIHA CHCTEMaTHYECKH
XapakTep 3HAHWK M0 JUCIHILINHE, OTBETUBIIHUNA HAa BCE BOMPOCH! OWIIETa, MPABUIBLHO BBITIOJTHUBIIIHIA
MPAKTUYECKOE 3aJjaHKe, HO JOIMYCTHB MPU TOM HENPUHLIUITUATbHBIE OLUTHOKH.

OLEeHKH «Y006/1em8opumenbHoy» 3aciIyKHBAeT CTYACHT, OOHAPYKHUBIIMKA 3HAHHE MaTepHalia
M3YYEHHOUN NUCIUIUIMHBI B 00beMe, He0OX0IMMOM JUIsl JallbHeHIe yueObl U MpeAcTosIIed padoThl
1o npodeccuu, CIpaBIISIOUINICS C BHIIOTHEHUEM 3aaHNi, 3HAKOMBIH C OCHOBHOM JIUTEPATypOH, pe-
KOMEHIOBaHHOM paboyeil mporpaMMoi JTUCHUIUIMHBI; JONYCTUBUINN MOTPEIIHOCTh B OTBETE HA TEO-
pEeTHYECKHE BONPOCHI W/WJIH NP BBIMOJIHEHUU TPAKTHUYECKUX 3aJaHUN, HO 00Jaaromui Heo0Xoau-
MBIMH 3HAHHMSIMH ISl UX YCTpaHEHHUs MOJl PYKOBOJICTBOM IpernojaBareis, Ju00 HEenpaBUIbHO BbI-
MOJTHUBIINHN MPAKTUYECKOE 3a/IaHKie, HO 0 YKa3aHHIO MPENO0IaBaTelis BHIMOJHUBIINM JIpyrue Mpak-
TUYECKHE 3aJJaHUsl U3 TOTO XKe pa3zelia qUCHUILIINHBIL.

OueHka «Hey0081emeopumenbHOy» BBICTABIACTCS CTYACHTY, OOHApYKHUBIIEMY CEpbE3HBIC
MpoOEeIbl B 3HAHUSX OCHOBHOTO MaTepuaja U3Yy4eHHOW TUCIUIUIMHEI, JOMYCTUBIIEMY MPUHIUAHATb-
HbIE OIIMOKHU B BBHITIOJIHEHUH 3a/IaHU, HE OTBETUBILIEMY Ha BCE BOMPOCHI OMJIETa U TOTIOJHUTEIbHBIC
BOIPOCHI U HETIPABWJIBHO BBIMOJIHUBIIEMY PAaKTHUECKOE 3a7aHue (HEeMPaBUIbHOE BBITIOJHEHHE TOJb-
KO TIPAKTUYECKOTO 3aJaHusl HE SIBJIACTCS OJHO3HAYHON MPUYUHON ISl BHICTABJICHUS OLICHKU «HEY]10-
BIIETBOPUTENBHO»). Kak mpaBuio, olleHKa «HEYJOBIETBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOpPbIE HE
MOTYT TPOJIOJDKUATH 00y4deHue Mo 00pa30BaTENIbHON Mporpamme 0€3 JOMOTHUTENIBHBIX 3aHITHI IO
COOTBETCTBYIOIIEH MUCHUIINHE ((OPMUPOBAHUS U PA3BUTHUS KOMIIETEHIUH, 3aKPEIUIEHHBIX 3a JaH-
HOM mucnuriuHoM). OIeHKa «HEeYJAOBIETBOPUTEIHHO» BBICTABIIAECTCS TAKKe, €CIU CTYICHT IOCIe
Hayala 9K3aMeHa OTKa3ajcs ero caBaTh WM HAPYIIWI IIPaBUiia CAaYy dK3aMeHa (CIHUChIBal, MOACKa-
3bIBaJI, 0OOMAaHOM IIBITAJICS TIOJYYUTh 00JIe€ BBICOKYIO OIEHKY U T.J.)

B 3a4CTHYIO KHMXXKY CTYJACHTA W BBINIHUCKY K JHUIIJIOMY BBIHOCUTCA OLCHKA 3K3aMCHAa IO AMCITH-
ILTMHE 32 2 KYpC, JCTHAA CCCCHUA.

6.3 TunoBbie KOHTPOJIbHBIE 32JaHUS HJIM MHbIC MaTepPHAJIbl, HCOOXOAUMBbIE 1JIsl OLCHKH
3HAHMH, YMEHHH, HABBIKOB M (MJIM) ONBITA [AEATEJbHOCTH, XapPaKTePU3YKIIMX ITAIbI
(opMupoBaHUsI KOMIIETEHIIHII B IIpoLecce 0CBOCHUsI 00Pa30BaATEJILHOM IPOrPAMMBI

6.3.1 Bompocs! 1o (pOpMHUPOBAHUIO U PA3BUTUIO TEOPETUUECKUX 3HAHHMN, MPETYCMOTPEHHBIX
KOMITETEHIUSIMH, 3aKPETNIEHHBIMU 33 JUCIUILTHHOM.

Bonpocwv no nexyuonnomy mamepuany

1. Bwuasl 31€KTPONPOBOAHOCTH HOIYIPOBOJHUKOB.
2. CoOcTBEeHHBIE U IPUMECHBIE MTOTYITPOBOTHUKH.
3. 3oHHBIE TUarpaMMel. YpoBeHb PepMmu.
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4. OcCHOBHBIE U HEOCHOBHBIE HOCUTEIH B IPUMECHOM TOIYIPOBOJHHKE.

5. JlpetidoBbiii u qudGy3MOHHBINH TOKH B TPUMECHOM MOJTYIIPOBOTHUKE.

6. Yto Takoe BpeMsi )KU3HH HOCUTEINICH?

7. Yto npencraBisatoT coboit nuddy3nonHas pmHa U kKodhdurment quddyzun?

8. CBs3b MeXAy BpeMEHEM KHU3HU HocuTenel, muddy3noHHON ATUHHON B KO3 PUIeHTOM TH (-

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

by3un.
CooTHollleHrue DHIIITENHA.

[ToHsATHE 31EKTPOHHO-IBIPOYHOTO MEPEXOA.

P-n- mepexoa B paBHOBECHOM COCTOSTHHH. BbIcOTa moTeHIaabHOro 6apbepa.

[Tpsamoe cmerenue p-n-nepexoa. OCHOBHbIE TPOLECCHI.

O6parHoe cMelenue p-n-nepexoaa. OCHOBHBIE MPOIIECCHI.

VYpaBHEHME BOJIbT-aMIIEPHOM XapaKTEpUCTHKH P-N-Tepexoa.

Emkoctsb p-n-nepexona. Ot kakux (pakTOpoB 3aBUCUT €€ BEIUYUHA?

Bunsl npoGost p-n-nepexona.

Crabunutponsl. [IpuHImn geiicTBus, XapaKTEPUCTHKH, TapaMETPHI.

[Tapamerpuydeckuii cTabMIN3aTOP HANPSHKEHUS. DIEKTPUUECKasi cXeMa U IPUHIMI JeHCTBUS.
Pa3HOBHIHOCTH ITOJTYTIPOBOIHUKOBBIX JUOJIOB.

CrpyKTypa ¥ IpUHIMI JeHCTBUS OUIIOISPHOTO TPAH3UCTOPA.

[TepeHoc Toka B OUIIONISIPHOM TPAH3HUCTOPE.

Ca3p ko3¢ duimenta nepeHoca, KOd3PPUIUEHTa HHKEKIUU U KOAPPUIIUEHTA TIepelayu M0 TO-
KY.

Crioco0b! BKIIOYeHHUs1 OunossipHoro Tpansucropa. Cxema BkitodeHus ¢ Ob, BoiabramnepHsle xa-
PaKTEPUCTUKH.

BxoaHast n BBIXOJHAs XapaKTEPUCTUKK OUIOJISIPHOTO TPAH3UCTOPA.

Cxema BximtoueHust ¢ OO, BOJIIbTaMIIEPHbIE XapaKTEPUCTUKH.

Cxema Bxmouenust ¢ OK, BosbTaMIiepHble XapaKTEPUCTUKH

Koad¢unment nepenaun no Toky B cxemax ¢ Ob uc O0D.

Jlunelinast ManocurHajipHas cxema 3aMelleHusl OUMOJISIPHOTO TPAaH3UCTOPA.

CTpyKTypa M0JIEBOT0 TPAH3UCTOPA C YIPABISIOLIINM p-N-NIEPEXOI0M.

[TpyHIMI EHCTBHS MOJIEBOIO TPAH3UCTOPA € YIPABISIOLUIUM P-N-IIEPEXOAOM.
XapakTepUCTUKH U TapaMeTpbl IIOJEBOT0 TPAH3UCTOPA C YIPABISAIOLUIUM p-N- IEPEXOI0M.
SBnenne nuBepcuu nposogumoctu. Ctpykrypa u npusHuun aeicrsus MOII-Tpan3ucropa.
Crpykrypa, XapakTepucTuku 1 napamerpsl MOII-TpaH3uCTOPOB ¢ MHAYIIUPOBAaHHBIM KaHAJIOM.
Crpykrypa, XapakTepucTHKu 1 nmapameTpbl MOII-TpaH3uCTOPOB €O BCTPOEHHBIM KaHAIOM.
Cxema 3amelieHus MMoJIEBOr0 TPaH3UCTOPA Ha OOJIBIIIOM CUTHAJIE.

JIuneiiHas MajgoCHUTHANIbHAS CXEMa 3aMEILEHUS 0JIEBOr0 TPaH3UCTOpa.

Cunosble BBIIPSIMUTENbHBIE U UMITYJICHBIE TUO/IBI.

KoHTakT MeTa/I-NoIynpoBOIHHUK.

[Tpunun gerictBust nuoaos HIoTTky.

CrpyKTypa, XapaKTEpUCTHKHU CHJIOBBIX 110A0B LIIoTTKH.

Junuctop. CTpyKTypa U NPUHIUI paOOTHI.

VYpasuenne BAX nunucropa B HessBHOM BuJe. OCHOBHBIE TapaMeTphl JUHUCTOPA.
Peanbuble BAX aunHucTopa nmpu npssiMoM U 00paTHOM Halps>KEHUH.

Tupucrop. CTpyKTypa ¥ NIpUHIUIT PAOOTHI.

VYpaBuenne BAX tupucrtopa B HesBHOM BHje. OCHOBHBIE ITApaMETPbI TUPUCTOPA.
BnusiHne otpuniarensHOro Toka ynpasinenus Ha BAX tupucropa.

3anupaeMslii THPUCTOP.

Tupucrop ¢ 06paTHOI MPOBOAUMOCTEIO.

Cummetpuunblil Tupucrop. Ctpykrypa u BAX.

MOII- tupucrop.
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DOTOTUPUCTOP.

OnToTupucTop.

Mol1uHble OUNIOJISIPHBIE TPAH3UCTOPHI, 0COOEHHOCTU CTPYKTYPBbI, XapaKTEPUCTUKHU.
CocraBHOW OUTIOJISIPHBIN TpaH3UCTOD (TpaH3ucTop lapauHrroHa).

[Tonessie Tpan3uctopsl co crarnyeckort naaykuen (CUT). CtpykTypa U mpuHIMIT pabOTHI.
[Toneroii pexum padotet CUT. BAX B mosieBoM pexxume.

Bunonsipustii pexxum padotsl CUT. BAX B OUIIOISIpHOM peKuMe.

[ToneBbie TpaH3UCTOPHI CO craTuyeckor mHAayKiuend oumnossiporo tuma (b-CUT). Crpykrypa,
npuHIun padotsl 1 BAX.

Momunbsie D-MOIT u U-MOII - tpan3uctopel. Ctpyktypa u BAX.

bunonspHbie TpaH3UCTOPBI ¢ U30JIMPOBaHHBIM 3aTBOpoM. CTpykTypa u BAX.

Creroguon. Ctpyktypa npuHuun aeiicteus u BAX.

®otoanon. Ctpykrypa npuniun aeiictsus u BAX B ¢poroanonHoM u GOTOraapBaHHYECKOM pe-
KHUME.

DOTOTpPAH3HUCTOP.

OnTomnapsl (ONTPOHBI), HA3HAYEHHE, 0000IIEHHAs CTPYKTYpA.

BxopHble 1 BBIXOJHBIE XapaKTEPUCTUKH ONTOIAP.

Pa3zHoBHIHOCTH onTONAp ¥ UX XapaKTEPUCTUKU.

Hasnauenue, kiaccugukanys 1 OCHOBHbIE TapaMeTPhl YCUIIUTENEH.

VYcewnnrensusiil kackan ¢ Ob. CxeMa, XapaKTEpUCTUKH U ITapaMETPBI.

VYeunurensHbiid kackaza ¢ O3. Cxema, XapaKTepUCTUKH U TapaAMETPBHI.

Yemnnrensusiil kackan ¢ OK. Cxema, XapaKTepUCTHKH U TapaMETPBI.

YceunurenbHbli kKackan ¢ 00mumM ucrokom (ON).

YeunutenbHbli kackaz ¢ 00mumM ctokoM (OC) — HCTOKOBBII TOBTOPUTENb.
JuddepeHumanbHbI Kacka.

JuddepeHunanbHbI yCUIUTENb.

[Tonsitue onepanronnoro ycwurens (OY). Uneansusiit OY u ero cBoiicTaa.
HNuBeptupyromee BkiatoueHue OY.

Heunseptupyromee Bxitouenue OVY.

HMHBepTUPYIOIINI CYyMMATOP.

Cxema Brruutanus Ha OY.

Wnrterpupytomas RC-uiens. Ycnosue ee paboThl.

Huddepenmmpyromas RC-ens. YciaoBue ee padOTHI.

HuTerpartop Ha ocHoBe OVY.

Cxema nuddepenmmpoBanus Ha ocHoBe OY.

Kommnaparop. IIpuHiun paboTel U XapaKTepUCTUKH.

WHTerpanpHbIe TaiMEPBI.

Buytpennsis crpykrypa 1006BU1 (Timer 555).

DIIEKTPOHHBIE YCTPOWCTBA HA OCHOBE MHTErPAJILHOTO TaliMepa.

TpaH3uCTOPHBINA KITI0Y HAa OUTIOIAPHOM TpaH3ucTope. Cxema U BpeMeHHbIe JUarpaMMbl padoThI.
CremneHp HaChIIEHUS OUITOJISIPHOTO TPAH3UCTOPa B CXEMe KJIIoYa U €€ BIUSHUE Ha BpeMs pacca-
CBIBaHMSI.

Kirrou Ha MOII- Tpan3ucrope. YcnoBue nepexoaa U3 akTUBHOTO B KIIFOUEBOM PEKHUM.
Jlornueckue pynxuu U, N-HE

Jlornueckue pynkunu NI, NJIIM-HE.

Jlornueckue ¢pynkiuu HE, uckirouarorias UJIN.

Tpurrepsl. Knaccudukanus tpurrepoB. CHHXPOHHBIE U aCHHXPOHHBIE TPUTTEPHI.
AcunxponHslit RS-tpurrep.

ACHHXpPOHHBIN U CHHXPOHHBIN T-Tpurrep.

Cunxponnslii D-tpurrep.
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98. Cunxponnsiii JK-tpurrep.

99. Kak pabotaetr cMHXpOHHBIA D-Tpurrep ¢ acCHHXpOHHBIMH BXOZaMHU YCTaHOBKHU S 1 cOpoca R?

100. Kak paboraer cuaxpoHHbII JK-TpHUrrep ¢ aCHHXpOHHBIMH BXOJaMH YCTaHOBKH S 1 cOpoca R?

101. Cgeruuku umnyiabcoB. Knaccuduxarus.

102. Cymmupyrommii cuetunk Ha JK-Tpurrepax.

103. Peructpsl, Ha3HaUYEHHE, KJIacCU(PUKAIIHS.

104. udpoananorossie npeodpazoarenu (LIAIT) c cymmupoBaHuEM BECOBBIX TOKOB.

105. [udpoananorossie npeodpazoBarenu ¢ R-2R-marpurieii.

106. LIAII ¢ cymmHpoBaHUEM HAIPSKEHUH.

107. IAII ¢ mupOTHO-UMITYJIBCHOM MOYJISIIACH.

108. Amnanoro-uiudpossie mpeodpazoBarenu (ALIT). ALl ¢ nBOMYHO-B3BEUICHHBIM MPHUOIMKEHU-

eM.

109. Curma-gensrta AL

110. AIII nByXTaKTHOTO MHTETPUPOBAHHSI.

111. Tapamwrensusiii Flash AIIIT.

112. Kouseiiepusiii u Folding AT

6.3.2 Bonpocsl 110 MpUOOPETEHUIO U PAa3BUTHIO NMPAKTUYECKUX YMEHMM, MPEIyCMOTPEHHBIX
KOMITETCHIMSIMHU, 3aKPETTICHHBIMU 32 JUCHUILTHHOM.

Bonpocwv kx nabopamopuwvim pabomam

1. Ha3oBurte 0CHOBHBIE IPYIIIBI TOJYIIPOBOIHUKOBBIX TPHOOPOB.

JlaliTe KpaTKyl0 XapaKTepUCTUKY MOIYIPOBOJHUKOBBIX PE3UCTOPOB, TMOJIO0B, OUMOJSPHBIX U IO-

JIEBBIX TPAH3UCTOPOB, a TAKIKE TUPUCTOPOB.

HapucyiiTe SKBUBaJIEHTHBIE CXEMBI PE3UCTOPA.

Kakwue mects psoB onpenensitoT HOMUHAIbHbIE COITPOTUBIIEHUS PE3UCTOPOB?

IIpuBenuTe OCHOBHBIE TApaMETPhl PE3UCTOPOB.

Kak paznuyaroT 1uonipl B 3aBUCUMOCTH OT TEXHOJIOTMUECKUX MPOILIECCOB, UCTIONb3YEMbIX MIPHU UX

U3TOTOBJIECHUM?

Kak paznenstor n1uozas! no GyHKIIMOHAIbHOMY Ha3HAYEHUIO?

3anummre BhIpaKECHUE UI€ATU3UPOBAHHON BOJIBT-AMIIEPHON XapaKTEPUCTHKH TUOA.

3anuuuTe 3aBUCUMOCTb TEIUIOBOTO TOKA OT TEMIIEPATYPBHI.

10. 3anummre ynpouieHHOe BbIpakeHHe 00paTHOro TOKa AMO/a OT TeMIepaTypbl OKpYyKarolen cpe-
TTBL.

11. 3anummMre ypaBHEHHE MNPSIMOM BETBM BOJIT-aMIIEPHON XapaKTEPUCTUKU C YUETOM IaJCHHS
HanpspKeHus Ha 0ase.

12. 3anummre BeIpakeHUE AJIs MaJICHHUs HAIPSHKEHUS Ha TUOJE TIPH MPSIMOM CMELICHUH.

13. HapucyiiTe BOIbT-aMIIepHBIE XapaKTEPUCTUKH TEPMAHHUEBOTO M KPEMHHEBOTO IHOJIOB.

14. OxapakTepu3yiTe BHIIPIMUTEIbHBIE THOMIBI.

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

16. OxapakTepu3yiTe UMITYJIbCHBIE TUOJIBI.

17. IlpuBeauTte nmapamMeTpbl UMIYJIbCHBIX AUOOB.

18. HapucyiiTe u3MeHeHHe TOKa yepe3 JHOJ MPH MOAKIIOYSHUH U U3MEHEHUH OOpaTHOTo Harpsbke-
HUSL.

19. HapucyiiTe u3MeHeHne KOHIIEHTPAIlM HEOCHOBHBIX HOCHTENEH 3apsaa B 0a3e UMITYJIbCHOTO JIHO-
aa.

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

21. HapucyiiTe S5KBUBJICHTHYIO CXEMY AHO/A.

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

N
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HapucyiiTe BOJIBT-aMIIEpHYIO XapaKTEPUCTHKY CTAOMIUTPOHA, €ro YCIOBHOE OOO3HAYCHHE H
BKJIFOYEHHE B CXEMY CTaOMIIN3aLMH HAIIPSKEHHUS.

[TpuBenuTe OCHOBHBIEC MAPAMETPhI CTAOUIMTPOHOB M UX THUIIOBBIC 3HAYCHUSI.

3anumure HepaBeHCTBA JUIsl BbIOOpa MapaMeTpoB LENU CTaOMIM3alUK HalpsKEHUs Ha OCHOBE
CTaOMIINTPOHA.

HapucyiiTe cxembl TemnepaTypHOH KOMIEHCAllMM CTa0MJIMTPOHA; BKIKOYEHHE CTAOUIMTPOHOB
JUISL IBYXIIOJISIPHOM CTaOMIIM3aluy HANPSDKEHHS, ABYXIIOIAPHON CTa0MIIM3aIuK C TIOMOIIBIO TEP-
MOKOMIIEHCUPOBAHHBIX CTA0MJIMTPOHOB; CTAOMIMTPOHA, UMEIOLIETO ABYXIIOJIIPHOE HaNpsKEHUE
CTaOUIM3aLUH.

[IpuBenuTe NOHATHE U XapAKTEPUCTUKY NPELIU3UOHHBIX CTAOUIUTPOHOB.

[IpuBeauTe NOHIATHE U XapaKTEPUCTUKY JIBYXaHOIHBIX CTAOUIUTPOHOB.

3aBUCHUMOCTD HaNPsKEHUs PO00s OT KOHCTPYKTUBHO-TEXHOJIOIMUYECKUX MapaMeTPOB CTPYKTYPHI
CTaOUIUTpPOHA.

TemneparypHble KO3((UIMEHTHl HaNpsOKEHUs NPSAMONW BETBM CTAOWJIMTPOHOB C pa3iIMYHbIM
HanpspKEHUEM Ipooosi.

HapucyiiTe sKkBUBaJICHTHBIE CXEMBI O U1 IPSAMOT0 U 0OPaTHOIO BKIIKOUYEHUS.

Otnuuus peansHoit BAX nuona ot BAX uapeansHoro p-n—mnepexona.

Pacnpenenenne KOHLEHTpPAMM OCHOBHBIX M HEOCHOBHBIX HEPaBHOBECHBIX HOCUTENEH B morpa-
HUYHBIX 00JIACTSIX p-N—TIepexoia Mpy MpsiMOM U 0OpaTHOM CMEIIEHUH TUOIA.

3aBUCUMOCTh OOPATHOrO TOKA JAMO0JA U MPSAMOrO HANPSDKEHUS HA IMO0JIe OT KOHCTPYKTUBHBIX Ia-
pameTpoB p-N—Tiepexoa OT TUIA MOJYNPOBOJHUKOBOIO MaTepuaia, CTENEHU JIETUPOBAaHUS p- U
Nn-oGJacTei.

OCHOBHBIE CTATUCTUYECKHE ITapaMETPhl BHIIPSIMUTEIbHBIX U UMITYJIbCHBIX JTUO/I0B.

Bunsl npoGoeB 00paTHOro CMEIEHHOTo p-N—Tepexoaa.

OOBACHUTD, TOYEMY HE PEKOMEHYETCs II0/1aBaTh Ha CBETOAMO/] 00OpaTHOE HAIIPSKEHHE.
TemmneparypHble KOAQPHUIMEHTH HAIPSDKEHHUS PSMON BETBU TMOJA C PA3JIMYHBIM HAINpsKEHUEM
po0os.

KakoBo ycTpoiCTBO OUITOJIIPHOTO TPAH3UCTOPA M KaK HAa3bIBAIOTCS €r0 BHIBOIbI?

[IpuBeauTe cxemMaTuyeckoe, yIpolIeHHOE U300pakeHne CTPYKTYpbl TpaH3UCTOpa p-N-p U n-p-n-
THUIIOB, @ TAK)KE BAPHUAHTHI UX YCIOBHOTO rpad)uyeckoro 0003HaYeHHUS.

Hapucyiite cxemy TpaH3ucTOpa MpU CMEIIEHUH SMUTTEPHOIO Mepexoja B MPsSIMOM, a KOJUIEKTOP-
HOT'O0 — B OOpaTHOM HAIIPABJICHUU U JIalTe XapaKTePUCTHKY €€ padoThI.

Kak paznuyarorcst nuddysznonHsie u 1peiioBbie TpaH3UCTOPHI?

Hapucyiite cxemy BKitoueHus Tpansucropa ¢ Ob n 3anumuTe ee XapakTepUCTHKH U TapaMeETPBI.
B uyem cymnocTs 3@ dexra Ipnu (3 pexra MoayISIIUN TOIIIUHBI 0a3b1)?

Hapucyiite cxemy BKitoueHus TpaH3uctopa ¢ OO U 3alMIINTE €€ XapaKTEPUCTUKH U NTapaMeTPBl.
KaxoBa cxema MHBEpCHOT0 BKJIIOUYEHUSI TpaH3UucTOpa?

N300pa3ute cxeMsl BKItoYeHUs Tpanuctopa: O3, Ob, OK.

Hapucyiite ManocursanbHble 5KBUBAJIEHTHBIE CXEMBbI TPAH3UCTOPA MPHU BKIOYEHHUU TI0 CXEMaM ¢
Ob u O3 u 3anummTe BelpaskeHus st h-mapameTpos.

Hapucyiite npocreiimmii Bapuant moaenu D0epca-Moiiia ¢ IByMsl HCTOYHHKAaMH TOKA.
Hapucyiite ynpoueHHy0 MaTeMaTHYECKY0 MOJIETb TPAH3UCTOPA ¢ OJJHUM UCTOYHUKOM TOKa.
Hapucyiite sxBUBalIeHTHYIO cxeMy TpaH3ucTopa ¢ OD U ero ujaeanu3upoBaHHbIE BXOJHBIE U BbI-
XOJIHBIE XapaKTEPUCTHKH .

N3006pa3ute 3aBUCUMOCTh MOl KOOPHUIIUEHTA YCHUIIEHUS OT YacTOTHI.

Kak ocymecTBisercs TeMnepaTypHas cTaOMIM3anys yCUIUTEIbHBIX KaCKa/l0B.

Kakue anemMeHThl B cXxeMax YCHIINTEIbHBIX KaCKaJ0B BIUSIOT HA TEMIIEPATYPHYIO CTaOUIU3aIUIO?
Kak npounsBoauTtcs pacueT yCUIMTEIbHBIX KaCKal0B 10 TOCTOSSHHOMY TOKY.

[TosicuuTe, Kak U3MEPSETCs BXOJIHOE U BBIXOJHOE CONIPOTUBICHUE YCUIIUTES.

[Tosicuute BnusiHue RH 1 Rr Ha K03 (PUIIMEHT yCHIIEHUS YCUITUTES.
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UTo Takoe aMILTUTYIHO-4aCTOTHAsI XapaKTEPUCTUKA YCUIIUTEIIS, €ro 1M0J0ca MPOMyCKaHHUS.

Kak onpenenuts mojocy nponyckaHus YCUIUTEN?

[To u3BeCTHBIM pe3rcTopaM B cxeme kKackana ¢ OD ompenenuTh pekuM padoThl TPAH3UCTOPA TIO
MOCTOSSHHOMY TOKY.

AMIUTATY/IHBIE XapaKTEPUCTUKU YCHIIMTEIIbHBIX KaCKal0B 1o cxeme O0.

OO0bscHuTe Ha3HadYeHKHe KoHaeHcaTtopa Ca B cxeme ¢ OD. BeiBenuTe BhIpaKeHHUE /IS IOCTOSTHHOM
BPEMEHH LIETIH 3apsijia U pa3psija 3TOro KOHAEHcaTopa.

[TosichuTe paboTy KOMIUIEMEHTAPHOTO SMUTTEPHOTO TOBTOPUTEIIS.

PaboTra ABYXTaKTHBIX YCHUIIUTENEH MOITHOCTH B pexkuMax B u AB.

3aBUCHMOCTbH BBIXOJHOW, pacCEMBAaeMOM Ha KOJIJIEKTOPE W MOTPEOJIIeMON MOITHOCTH OT aMILIH-
Tyl BXOJIHOT'O CUTHAJIA.

[Ipu kakuX yCcIoBUSIX Ha KOJUIEKTOPaX TPAH3UCTOPOB PACCEUBACTCS MAaKCUMaJlbHAs MOIIHOCTh?
Uewm omnpenensieTcss MaKCUMalIbHas BBIXOIHASI MOIIIHOCTD B CXEME:

+I0B

Bx

-los

Koadduunent noneznoro aeicTBUS IBYXTAKTHOI'O YCHIIUTEISI MOLTHOCTH.

UeMmy paBHa MaKCHMajibHasi MOILIHOCTb, paccerBaeMas Ha KOJUJIEKTOPE KaXKIOro TpaH3UCTOpa
KOMIUIEMEHTAPHOT'O SMUTTEPHOI'O IOBTOPUTEIIS?

KaxoBbl 0coOeHHOCTH PabOThl KOMIUIEMEHTAPHOTO 3MUTTEPHOIO MOBTOPUTENSI HAa BBICOKHUX Ya-
CTOTax.

[lepexonHas xapakTepUCTHUKA JJIsl IBYXTaKTHOTO PEKHMMa U MEPEXO0JHbIE UCKAXKEHUS B pexume B.
[lepeuncanure cnocoObl YMEHbIIEHHUS] HEMUHEMHBIX MCKAKEHUH JABYXTAKTHBIX YCHJIUTENEH MOII-
HOCTH.

PacCkaxute 0 BIMSHHM OTPHLIATENBHON 00paTHOM CBSA3U Ha MEPEXO/IHBIE NCKAXKEHUS B YCUITUTEIISIX.
[Tosicaute pexxumbl oTinuus pexkuma AB ot pexxuma B B ycuinTensix MOIHOCTH.

Kaxoit npenenshubiii KIT/] B YM knacca A?

Kaxoii npenensusbiii KIIJ] B YM kiacca B?

[TosichuTh 3¢hhekT TepMUUecKoi MoNoKUTETbHON 00paTHOM cBs3u. [Ipu kakoM pexxume padOThI
YCHJINTENS] MOIITHOCTH OHA BO3HUKAET?

C kakol 1esIbl0 B CX€Me Ha pHC. BBeJIeHa OTpULlaTeNbHas oOpaTHast cBsi3b o Toky? W3 kakux co-
oOpakeHui BbIOMpaeTcs BEIMYUHA PE3UCTOPOB B LIENU OTpUIIATEIbHONU 00paTHOM CBS3U?
[losicHuTe Ha3HaUYEHUE UCTOYHUKOB TOKA B CXEME PHC..

3aH_[I/ITa TPAH3UCTOPOB B YCUIIUTCIIAX MOIIHOCTH OT KOPOTKOI'O 3aMbIKAHUA. Paccuutath TOK KO-
POTKOI'O 3aMBIKaHHA B CXEMaX:
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[Tosicuute paboTy ABYXTAaKTHOTO YCHJIMTENSI MOUTHOCTH Ha COCTaBHBIX TPAH3UCTOPAX.

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

OO6psacuuTe paboty cymmaropa Ha OY.

OOBsICHUTD BBIOOP PE3UCTOPOB B CXEME CIOKECHUSA-BRIYUTAaHUS Ha OcHOBE OY.

BriBecTu BrIpaskeHUe AJ BEIXOAHOTO HAMpsiKeHUs cymmaropa Ha OY.

Kakoe ycnoBue MAOWKHO OBITH BBINOJIHEHO JUISI HOPMAaJIbHOM pabOTBI CXEMBI CIIOXKe-
HUS-BBIUMTAHUS U HEUHBEPTHUpPYIIEro cymmaropa? Kak 3To yciioBue BBIMOIHSIETCS HA MIPAKTUKE?
BriBecTu BeIpakeHUE 1J1 BBIXOJHOTO HAIIPsHKEHUS HHTErpaTopa Ha ocHoBe OVY.

Kakyto pons Bemosnnsier OY B cxeme nHterparopa’?

HazBarb oCHOBHBIE OIPEUTHOCTH UHTErpaTopa Ha ocHoBe OV .

Kakue tpeboBanus npenbsapisatorcs kK OY B cxeme uHTerparopa’?

HapucoBaTh coBMellleHHbIE BpPEMEHHBIE JUarpaMMbl BXOJHOTO M BBIXOJHOT'O HAIPSKEHUS] UHTE-
rpaTopa, eciii Ha BXOJ MHTErpaTopa MOCTYMAIT UMITYJIbCHI MPSIMOYTOJIbHON (OPMBI B BHJIE Me-
aHjpa.

OO0bsacHUTD paboTy peanbHO cxembl nuddepenimatopa Ha ocHose OVY.

Hapucosares AUX unTerparopa u auddepeHmnuaropa.

BriBecTu BeIpakeHUE IS BBIXOJHOTO HAMPSKEHUS JTOTrapu(MUUYECKOTO YCUITUTEIIS.

OnummMre nepexoIHOM Mpolecc MepeKIoYeHNs] TPAaH3UCTOPHOTO KITI0Ya.

Pacckaxxure 00 3Tane 3a7ep>KKH B IEPEXOJHOM MPOLIECCEe TPAH3UCTOPHOIO KITHOYA.

Onpenenenre akTUBHOM IIUTENBHOCTU (DPOHTA UMITYJIbCA NPU pabOTE TPAH3UCTOPHOTO KIIFOYA.
PacckazaTh 00 0cOOE€HHOCTH pabOTHl TPAH3UCTOPHOIO KJOYa Ha 3Tane HakorjeHus. CreneHb
HAKOIUICHHUS.

BnusiHue HanpskeHUs: CMeleHrs Ha paboTy TPaH3UCTOPHOTO KITH0Ya.

Pacckasatb 00 3Tane BBIKJIIOUEHUS TPAH3UCTOPHOIO KIIH0Ya.

BeiBecTn BbIpakeHHe Ui dTala paccachblBaHHWsS HEPAaBHOBECHBIX HOCHTENEH 3apsnoB B 0aze
TpaH3UCTOpA.

PexuM noaHOro M HEMOJIHOTO HAKOIUIEHHS B TPAH3UCTOPHOM KIIIOUE.

Pacckazath 0 BIMSIHMM HalpsDKEHUS CMEIICHUS Ha JJIMTENBHOCTh CPe3a BBIXOAHOIO MMIYJIbca
KOJUIEKTOPHOT'O TOKa.

BriBecT BbIpaskeHue AJIs pacyeTa JJIMTEIbHOCTH Cpe3a BBIXOJHOTO MMITYJIbCAa KOJJIEKTOPHOTO
TOKa Ha 3Tare BBHIKIIOYEHUS TPAaH3UCTOPA.

HapucoBats popmy BXOIHOTO UMITyJbCa, OOECIEUNBAIONIYI0 MaKCUMaJIbHOE ObICTpO/IEHCTBHE
TPaH3UCTOPHOTO KJIFOUA.

O0bsicHuTe PabOTy TPAH3UCTOPHOTO KITF0UA C YCKOPSIOMICH €MKOCTHIO.

Pacckaxxute 0 paboTe TpaH3UCTOPHOTO KIIF04a C HETMHEHHON 00paTHOM CBS3BIO.

Hapucosats ctpykTypHyto cxemy Taiitmepa KP1006BU 1, 00bscHUTH mpUHIIAT paOOTHI U Ha3HA-
YEHHE BBIBOJIOB.

HapucoBate 0a30Byt0 cxeMy 0JHOBHOpaTOopa Ha TaiimMepe U BpeMEHHbIE AHarpaMMbl ero pado-
THI.

BriBecTu BbIpaXkeHHE I ONpeaesIeHUs JUIMTETbHOCTH UMITYINIbCa, (POPMUPYEMOTO OJTHOBHOpa-
topom Ha UT.
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OnpenenuTts AUana3oH peryJIupoOBKU JUIMTEIbHOCTH MUMITYJIbCA /IS 3a/laHHBIX MPENoIaBaTeIeM
BEJIMYMH conpoTuBieHuid R6 u RS.

VYkazaTh CriocoObI peryJIMpoOBKH JJIUTEIFHOCTH UMITYJIbCa OJTHOBHOpATopa.

VYkazarb mpeensl U3MEHEHHsI HalPsKEHUST Ha BpeMsI3aatolleM KOHAEHCATOpe B CXeMax aBTo-
K0JIEOATEIBHOTO M XKIYIIEr0 MYJIbTUBUOPATOPOB Ha Taiimepe.

OOBACHUTD BIUSHUE HANPSKEHUS MUTaHUS HA TTapaMeTpbl GOPMUPYEMBIX UMITYJIBCOB B CXEeMax
MyJiabTHBHOpaTopoB Ha UT.

OO0bsacHUTh Ha3HaUYeHHEe quddepeHIUpYIOIIeH e B cXeMe 0JJHOBHOpaTopa Ha Taiimepe.
VYkazare mpeaensl BHIOOpa CONPOTUBICHUN BPEMS3aJaroIlUX PE3UCTOPOB M HAPUCOBATH Bpe-
MEHHBIE AHarpaMMbl, MOSACHAIONIME pabOTy aBTOKOJIe0aTeIbHOIO MyJIbTUBUOpAaTOpa Ha TaliMe-
pe.

HapucoBats cxemy MynbTUBHOpaTOpa C pa3AeabHONU PEryJIMpOBKOI JIUTEIbHOCTH UMIYJIbCa U
nay3bl 1 O0OBSICHUTH pabOTy ITOH CXEMBI.

HapucoBate cxemy MynbTUBHOpaTOpa C PETyIUPYEMOM CKBaKHOCTBIO U OOBSICHUTH PalbOTy
JTOU CXEMBI.

6.3.3 BOHpOCBI 110 3aKpPCIINICHUIO TCOPCTUUCCKUX 3HaHPII>i, YMCHI/Iﬁ U IIPAKTUYCCKHUX HABBIKOB,
AYCMOTPCHHBIX KOMIICTCHIUAMU.

Bonpocw x sxk3ameny (5 cemecmp)

Teopemuueckue 60onpocbol
CoOcTBeHHas U IPUMECHAs 3JEKTPOINPOBOAHOCTD MOIYIPOBOIHUKOB.
30HHBIE TUarpaMMbl COOCTBEHHBIX U IIPUMECHBIX ITOIYIIPOBOAHUKOB. Y poBeHb Depmu.
IloHsATHE OCHOBHBIX U HEOCHOBHBIX HOCUTEJEH B IPUMECHOM IIOJIYIIPOBOJHUKE.
Hpeiidosblii u 1uddy3uOHHBINH TOK B TPUMECHOM MOTYIPOBOAHUKE.
CBsi3p MEXy BpEMEHEM KHU3HU HOcuTenel, updy3noHHON AnuHON U KoadduuneHToM auddy-
3un. CoOTHOIIEHNE DHUITEHHA.
[ToHsITHE 31EKTPOHHO-ABIPOYHOTO MIEPEXO/IA.
P-n-nepexon B paBHOBECHOM COCTOSIHUU. BbIcoTa noTeHmansHOro 6aprepa.
[Ipsimoe cmernienue p-n-nepexoaa. OOpaTHOE cMeIIeHHE P-N-TIepexo/ia.
VYpasuenne BAX p-n-nepexona.

. EMKocTh p-n-nepexona.

. IIpo6oii p-n-nepexona.

. Crabunurponsl. [IpuHImn neicTBuUs, XapakTepUCTUKU, TaPAMETPBHI.

. I[Tapamerpuueckuii cTabUIN3aTOP HANPSKEHHUS.

. Pa3HOBHIHOCTH TOTYITPOBOJHUKOBBIX JHO/I0B.

. CTpyKTypa 1 IpUHIMI JeWCTBUS OUTIOISPHOTO TPAH3UCTOPA.

. I[lepenoc Toka B bunonsipHoMm Tpansucrope. CBa3b kordduimeHTa nepenoca, KO3PPUIUeHTa NH-

KEKIMH U K03 (UIIMeHTa repelauu Mo TOKY.

CrniocoOrI BKITIOUEHUs1 OUmossipHOro Tpansucrtopa. Cxema BiitodeHus ¢ Ob, BojgbTammepHble Xa-
PaKTEpUCTHUKH.

Cxema BrimroueHus: ¢ OO, BOIbTaMIIEPHBIE XapaKTEPUCTUKH.

Cxema Bximrouenust ¢ OK, BosbTaMIiepHble XapaKTEPUCTUKH

Koaddumnment nepemxaun mo Toky B cxemax ¢ Ob u OD.

MasnocuraanabpHasi cXxema 3aMeleHHsl OUITOJIIPHOTO TPaH3HCTOpa.

CrpykTypa 1 MPUHIUII JAEHUCTBUSA MTOJEBOT0 TPAH3UCTOPA € YIPABIIIONINM P-N-NIEPEXOIOM.
XapaKkTepUCTUKU U TIapAMETPBI M0JIEBOI0 TPAH3UCTOPA C YIPABIIAIOIIUM P-N-IIEPEXOI0M.
SIBnenue nuBepcuu nposogumoctu. CTpykrypa u npunuun aeictsust MOII-Tpan3ucropa.
Crpykrypa, XapakTepucTHKH 1 napameTpsl MOII-TpaH3uCTOPOB ¢ MHAYLIUPOBAHHBIM KaHAJIOM.
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Crpykrypa, xapakTepucTUKH U nnapameTpsl MOII-TpaH3uCTOPOB CO BCTPOEHHBIM KaHAJIOM.
CxeMa 3ameleHys IoJeBOro TpaH3UCTopa.

CunoBble BBIIPSMUTENBHBIE U UMITYJICHBIE TUO/IBI.

KonTakt metami-nonynpoBoaHuk. [Ipunuun nevictBus nuoaoB LIoTTku.

CtpyKTypa, XapaKTepUCTUKHU CUJIOBBIX 110/10B LIIoTTKH.

Junucrop. CTpyKTypa v NPUHLIUI PaOOTHI.

VYpasuenne BAX nunuctopa B HesBHOM Buje. OCHOBHBIE TapaMeTPbl AMHUCTOPA.
Peanbupie BAX nmuHHCTOpa NpH MPSMOM U 00paTHOM HaNPsHKCHHH.

Tupucrop. CTpyKTypa ¥ IpUHIHIT PAOOTHI.

VYpaBaenue BAX tupuctopa B HessBHOM BUjie. OCHOBHBIE ITApaMETPbl TUPUCTOPA.
Bnusinue orpunarensHoro Toka ynpasienus Ha BAX tupucropa.

3anupaeMblii TUPUCTOP.

Tupucrop ¢ 06paTHOM MPOBOAUMOCTEHIO.

Cummerpuunbiii Tupuctop. Ctpykrypa u BAX.

MOII- tupucrop.

DOTOTUPUCTOP.

OnTotupucTop.

MotiHbie GUIIONSIPHBIE TPAH3UCTOPBI, OCOOEHHOCTH CTPYKTYPBI, XapaKTEPUCTUKH.
CocraBHOM OMNOISAPHBIN TpaH3UCTOpP (TpaH3ucTop JlapiuHrToHa).

[ToneBbie TPaH3UCTOPHI CO CTaTUYECKOM MHAYKIMEH. CTpyKTypa U MPUHIIHI PaOOTHI.
[Tonesoit pexum padbotet CUT. BAX B nosieBoM pexxume.

bunonspusiii pexxum padotst CUT. BAX B OUNIONSIpHOM peKuMe.

[TosteBBIe TpaH3UCTOPHI CO craTudeckol mHIyKIuer ournonspraoro tuma (b-CUT). Ctpykrypa,
npuHIUI padboTel 1 BAX.

Mounbsie D-MOIT u U-MOII-tpan3ucropsl. Ctpykrypa u BAX.

bunonsipHble TpaH3UCTOPBI C U30JIMPOBAHHBIM 3aTBOpoM. CTpykTypa u BAX.

Ceeronuon. Ctpykrypa npuHIum aeicteus 1 BAX.

®otoaunona. Ctpykrypa npuHuun jeiicteus u BAX B ¢oroanonHoM u GoToraabBaHUUECKOM pe-
KHUME.

DOoTOTpaH3UCTOP.

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

BxonHbIE U BBIXOJHBIE XapaKTEPUCTUKH ONTOIAP.

Pa3HoBHIHOCTH onTONap M UX XapaKTEPUCTHUKHU.

Ha3znauenue, knaccuukaius 1 OCHOBHbIE TApaMeTPhbl YCUITUTENCH.

YceunurensHsiil kackan ¢ Ob. Cxema, XapaKTepUCTUKH U NTapaMETPhI.

Yceunurenssiii kackazn ¢ O3. Cxema, XapaKTEpUCTUKH U TapaMETPBI.

Yceunurenssiit kackas ¢ OK. Cxema, XapakTepUCTUKH U TapAMETPBHI.

YcunurenbHbIN Kackas ¢ o0muM uctokom (ON).

JuddepeHnnanbHbld yCUITUTENb.

[Tonsarue oneparuonHoro ycunutens (OY). Uneansubiit OY u ero cBoiicTaa.
NuBeprupyroniee BkimtoueHue OY.

Heunseprupyromee Bkitouenue OY.

WNHBepTupyronmii cymmarop.

Cxema BblunTanus Ha OVY.

HuTterparop.

Cxema nuddepeHunpoBanusl.

Komnaparop. [Tpunuun paboTsl U XapakTepucTuku. Taiimepsl.

TpaH3uCTOPHBIN K04 HAa OUIIOISIPHOM TpaH3ucTope. Cxema U BpeMeHHbIe JUarpaMMbl paOoThI.
CreneHb HaChIIEHUs OUIOJISPHOTO TPAH3UCTOpPA B CXEME KIII0Ya U €€ BIMSHUE Ha BpeMs pacca-
CBIBAHHS.
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Kitou na MOII-tpan3ucrope. YciioBue rnepexojia u3 akTUBHOTO B KIIFOUEBOU PEXKHUM.
Jlornueckue pynkuu U, U-HE, NJIU, NJIN-HE.
Jlornueckue ¢pynkumnu HE, uckrouarornias UJIN.

Tpurrepsl. RS- tpurrep.

Tpurrepsl. ACUHXPOHHBIN U CUHXPOHHBIN T- Tpurrep.

Tpurrepsl. D-Tpurrep.
Tpurrepst. JK-tpurrep.

Cuerunku nmnynbcoB. Kimaccudukanms.

Cymmupyroumii cuetuuk Ha JK- Tpurrepax.

Peructpsl, Ha3HaueHUE, KIacCH(PUKALUS.

Hudpoananoroseie npeodpazoBatenu (LIAIT) ¢ cymmupoBanneM BECOBBIX TOKOB.
udpoananoroseie npeodpazobarenu ¢ R-2R-marpurieid.

Amnarnoro-ugpoBsie IpeoOpa3oBaTeu.

Tunosuwve I9K3aAMEeEHAYUOHHbBlEe npaKmui1vecKkue 3a0aH U5

(5 cemecmp)

1. [TpuONIMKEHHBIM METOJIOM PACCUUTATh MapaMeTPbl KOMITOHCH-
TOB IJId 3agaHUA peKUMa 10 MMOCTOAHHOMY TOKY, o0ecreunBaro-
ero IMOJIY4CHHUEC MaKCHUMaJILHOU AMINIMTYABI BBIXOJHOI'O HAIIpA-
xenus. Hanpsoxkenue nutanus 10 B, kosddunment nepenayuu to-
ka Tpanzuctopa =50...100.

50k

2. I'padoaHaTUTHUECKUM METOJIOM PacCUUTaTh MapaMeTpbl KOM-
MOHEHTOB JUIs 33JaHMsI peXuMa I0 MOCTOSHHOMY TOKY, o0ecre-
YUBAIOLLErO MOJYy4YEHHE MAKCUMAJIBbHON aMIUIUTYIbl BBIXOIHOIO
HanpspokeHus. Hanpsbxkenue nuranus 15 B.

o A Ii=5mA
20
/
I MA Up=0 5B 16 L —"] 4 MA
15 —
| —] | — 3mA
12
— | 2vA
10 N
/ //
8
5 /——_——-_— 1 MA
4
/ 0,5 mA
— 0 5 10 15 20 25 UaB

0 05 10 15 20 U, B

a. Bxonmble XapakTepHCTHEH 6. BBIXOMHBIC XAPAKTCPHCTHKH
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3. IlpuOnm>xeHHBIM METOJIOM paccUUTaTh MapamMeTpbl KOMIOHEH-
TOB JIJISl 3aJaHMs PEKHUMA IO MOCTOSTHHOMY TOKY, 00ecIeYnBaio-
IIero MOJIyYeHHE MaKCUMAIbHON aMIUTUTY bl BEIXOAHOTO Hampsi-
xenus. Hanpsokenne nurtanus 10 B, R3=1 kOm, ko3ddunment
nepeaadn Toka tpansucropa =30...50

4. ITpuOnmKeHHBIM METOJIOM paccuuTaTh MapamMeTpbl KOMIOHEH-
TOB IS 3aJaHUsl PEKHUMa 0 TTOCTOSIHHOMY TOKY, 00ecrednBaro-
IIET0 MOJIyYeHHE MaKCUMAIbHON aMIUTUTY bl BEIXOJHOTO HAMpsi-
xenus. Hanpsbkenne nuranus 10 B, ok mokost lp=1 MA, k03¢-
¢dunmeHT nepegaun Toka Tpanzucropa =50...100

V2
o
R1 R3 2
c1 _"_
— VT1
il Ii]RZ
I.
1
V2
. (|
T 1
R1 R2
c1 _”_
— VT1
®v1
|_
1
V2
o
R1 R3 2
c1 _"_
— VT1
Vi Ii]RZ
I.
1

5. [lpubnmxeHHBIM METOJIOM PacCYUTaTh MapamMeTpbl KOMIIOHEH-
TOB JIJISl 33JjaHMs peXKHUMa IO MOCTOSTHHOMY TOKY, oOecreunBaro-
HIETO MOJIyYEHHE MaKCUMaJIbHON aMIUIUTY/bl BEIXOAHOIO Hampsi-
xenusa. Hanpsokenne nutanus 10 B, R3=5 kOwm, kosddumnment
nepeaayu Toka rpansucropa $=30...50

6. PaccunTarh, Kakoif TOK HEOOXOUM 33a/1aBaTh B 0azy, /Uil TOTO,
YTOOBI TPAH3UCTOP B KIItOUE paboTan B peKMME HACBILLEHUS, €C-
m =100, R2=100 Om, V2=10 B.

Paccuurare conmportuBienue pesucropa R1, HeoOxomumoe ams
TOTO, YTOOBI TPAH3UCTOP B KIIOYE paboTall B PEeKUME HachIIle-
Hus, ecnmn V1=5,7 B, f=100, R2=500 Om, V1=20 B..
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7. Paccuutatp conportuBienusi pesuctopoB R1 u R2, Heobxonu-
Mble JUIsl oOecrieueHus: IpoTeKaHusl uepe3 pe3suctop R2 umiyib-
COB TOKa aMIUIUTYI0i 1 A B HACBIICHHOM PEXHME PaOOThI KITIO-
ya. AMIUIMTY/Ia UMITYJIbCOB BXOAHOIO MPSMOYTOJIBHOTO Hampsi-
xenus V1=5,7 B, p=100, V2=100 B.

Paccunrare comportuBieHue pesuctopa R2 u ammiuryny um-
IyJIbCOB BXOJHOIO IpPSIMOYTOJILHOTO HampspkeHus V1, HeoOxo-
IuMble U1 oOecriedeHHsl MpoTeKaHus yepe3 pesuctop R2 um-
MyJbCOB TOKa amMIuinTy10il 100 MA B HACBHIIIEHHOM pEXUME pa-
6otel kimrova. CompotuBienne pesucropa R1=10 kOm, =100,
V2=10 B.

Rt C1 . 8. Paccuurarp comportusienus: pesuctopoB R1 u R2, Heo6xou-
J_‘:"_"_ MBIE ISl TOTO, YTOOBI TPAH3UCTOP B KIKOYE padoTal B PEKHME
| 2 VT d} 2 HachllEHMS, a B MOMEHT HepeKIIOUeHHs] TPAH3UCTOPa TOK 0a3bl
6\/1 ‘ yBeIMUYUBaJICS Obl B 5 pa3 (JUIs MOBBILIEHUS CKOPOCTHU MEPEKITIO-

yeHus), ecnma V1=5,7 B, =200, R3=200 Om, V2=20 B.

9. Paccuurarh emkocTh KoHAeHcaropa Cl, HeoOXoaumyro Aiis
TOrO, YT0OBI (popcupyromuii Tok B 6a3e Kiova (TOK 4epe3 KOH-
JeHCcaTop) MOJHOCTBIO cradan 3a 5 Mke, ecnu V1=5,7 B, =100,
R1=2 xOm, R2=10 kOm, R3=500 Om, V2=5 B

SmKc

10. Paccunrarh compotuBieHus pesuctopoB R1, R2 u R3 mns
R3 oOecrieyeHHs. pabOThl HACHIIIEHHOI'O TPAaH3UCTOPHOTO KIOYa B
CXeMe€ yOpaBlieHus cBeTroanoaoM. Hanpsbkenue nuTaHus
e o (®¥  V2=10 B, snementr DD1 — KMOII-BeHTHIIB C HaIpsKEHUEM IH-

VT2 taHus 9B, koapdunueHT nepegaun Toka Tpansucropos B1=100,
B2=20, HanpspkeHue cBeToAMoAa B pabouem pexume 3,5 B, Tok
- 200 MA.

Ilpumepnvie memovl pacuemuno-zpaguueckux pabom

B kauecTBe 3aaHue Ha pacueTHo-rpaduueckyto padory (PI'P) mpemiaraercst pacyer HECI0X-
HOTO 3JIEKTPOHHOT'O YCTPOMCTBA (yCHIINTENb, T€HEPATOpP, IPeoOpa3oBaTelb CUTHAJIOB U T.I1.). Beimor-
Henune PI'P ocymiecTBisieTcst B paMKax caMOCTOSITeNIbHOU paboThl cTyaeHTa (18 vacos), popma KoH-
TPOJISA: MPOBEPKA MOSCHUTENbHOM 3anucku K PI'P u ee 3anura.

1. Pacuer mapaMeTpUyecKoro cTabMiIn3aTopa 1o 3aJlaHHbIM BXOJHBIM U BBIXOJHBIM MTapaMeTpaMm.
2. Pacuer naBepTHpyromero ycuwutens Ha OVY.
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Pacuer nennBeptupyromero ycunurens Ha OY.

Pacuet cxembl nnTerpupoBanus Ha OVY.

Pacuer cxemsl nuddepenunpoBanus Ha OY.

Pacuer norapudmuueckoro npeodpazonateins Ha ocHoBe OY.

Pacuer renepaTopa npsMOYroJbHBIX UMITYJICOB Ha 0cHOBE OV .

Pacuer ycunuTenbHOro Kackaja ¢ 00IKUM SMUTTEPOM Ha OUIOISIPHOM TPAH3UCTOPE.

Pacuer ycunurens ¢ o0mieit 6a30ii Ha OUTIOIIPHOM TPAH3UCTOPE.

0. Pacuer ycunuTens ¢ oOUIMM UCTOKOM Ha MOJIEBOM TPaH3UCTOPE.

1. Pacuer reneparopa npsiMOYroJbHBIX HMITYJICOB HAa HHTETPAIbHOM TaiiMepe.

12. Pacuet reneparopa npsiMOYTOJIbHBIX UMITYJICOB C PETYJIUPYEMON CKBa)KHOCTHIO.

13. Pacuet renepaTopa npsMOYTOJIbHBIX UMITYJIBCOB C PETYIHPYEMOM 4acTOTOIA.

14. ®opmupoBarteab BpeMEHHOTO HHTEpBaIa 3a/IaHHOM JUTUTETbHOCTH HAa MHTErPajIbHOM Taiimepe.

15. IIpeoOpa3oBaTenp HaNpsHKEHNUE-4aCTOTa HA HHTETPAIbHOM TailiMepe.

RBR©ooo~N O~ W

6.4 Meronnueckue MaTepuaJibl, onpeaeJsoNie NPpoueaAypbl OLlCHUBAHUS 3HAHUI, yMe-
HMii, HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH, XaPAKTEPHU3YIOIIHX ITaNbl (JopMUPOBAHUS
KOMIIeTeHIN i

[Tpouenypsl olleHUBaHMS 3HAHWM, YMEHUI, HABBIKOB, XapaKTEPU3YIOLIUX dTanbl GopMHUpOBa-
HUA KOMHGTGHHI/IfI, H3JI0KCHBI B METOJUYCCKHUX PCKOMCHAAMUAX 110 BBIIIOJIHCHUIO U 3alIUTC J1a60pa-
TOPHBIX padoOT; MOATOTOBKE, O(DOPMIICHHIO M 3aIUTE pacueTHO-TpaduuecKuX padoT; MOATOTOBKE U
MIPOBEACHUIO 3aYETOB M SK3aMEHOB. Bce 3Tu MeToinueckre MaTepualibl pa3MeIleHbl Ha caiTe kade-
PbL OuMT. Z[OCTyrI K 3TUM MaTcpuajiaM BO3MOKCH C JIFOOBIX KOMIIBIOTCPOB, IMOAKIIIOYCHHBIX K CCTHU
Wnrepner (anpec caiira http://www.eimt.ru wnm https://sites.google.com/site/kafeimt).

7. IlepeyeHb OCHOBHOIi M /1I0NIOTHUTEJIBHOI y4eOHOI JUTepaTypbl, HeOOXOAUMOI /IJIs1 OCBOEHUS
AMCUHMILINHBI

a) OCHOBHAasl JIUTepaTypa

1. UndopmaninoHHO-U3MepHUTENbHAs TEXHUKA U JIEKTPOHMKA : y4eO. /I By30B 10 Hampasiie-
HUIO MOJrOT. TUIUIOMUPOBAaHHBIX crell. "DnekrposHepreruka” / I'. I'. Pannes, B. A. Cyporusa,
B. U. Kanamnukos, C. B. Hedenos u np.; nox pexa. I'. I'. PanneBa .— M. : Axanemus, 2006 .—
510, [1] c. : un. — (Bsicmiee npodeccuonanbHoe odpazobanue) . (31 3k3.)

2. Ymxwma, C.H. DrnekTpoHnka 1 MUKpOCXeMOTeXHHKa : yaeOHoe nocodue / C.H. Umxkma. - M. :
VY4eOHO-MeTOIMYEeCKUH LEHTp MO 00pa30BaHUIO Ha KEJIE3HOAOPOKHOM TpaHcmopte, 2012. -
359 c. - ISBN 978-5-89035-649-9; To ke [Dnekrtponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=226366

3. Ky3oBkuH, B.A. DnexTponnka. DnekTpodu3ndeckre 0OCHOBBI, MUKPOCXEMOTEXHUKA, TIPUOO-
pbl U ycTpoiicTBa : yueOHuk / B.A. Ky3oBkun. - M.: Jloroc, 2011. - 328 c. - (HoBass YHuBepcu-
teTckas buOmmoreka). - ISBN 5-98704-025-6; To xe [Dmekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=89796

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. IIpsaumHuKoB, Buktop AnexceeBud. DnekTpoHuka : [TonHbli Kypc Jiekuui : yued./uis By30B
u cpenaux yueb.3aBefennii / B.A IlpsaumankoB .— / 7-e u3n. — CII6. : "KOPOHA -Bex",
2010 —415c. : un. c. (6 7k3.)
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2. TaeB I'.Il,, 'epacumoB B.I"., Kusi3pkoB O.M. 1 ap. DAEKTPOTEXHHUKA U HNEKTPOHUKA : B 3-X
KH.: y4eOHUK Ju1s By30B. KH. 3. Dnekrpuueckue u3MepeHust 1 OCHOBBI 3JICKTPOHUKH // TIOA pen.
B. I'. T'epacumoBa. — Uzn. 2-e, ctep. — M. : APUC, 2010 — 432 c. (25 3k3.)

8. [Ilepeuenr pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «MHTepHeT»
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS IV CIUTNITTHHBI

1. Paznen «Yuebnvie oucyuniunvl bakanaspuamay CETEBOTO 00pa30BATEIBLHOTO pecypca Kadeapbl
DuMT, coxepskamuii yueOHbIC U METOIMYECKHE MaTepuanbl. Anpec caiita http://www.eimt.ru wn
https://sites.google.com/site/kafeimt. Caiit 3aperucTpupoBaH B Karajore 3JIEKTPOHHBIX 00pa3oBa-
TEIbHBIX pecypcoB H1Y «MDBNy, perucCTpaMOHHBIN HOMED 1451
(http://ctl.mpei.ru/RDsc.aspx?p=1451).

9. MeTtoauyecKkue yKa3aHus JJisl 00y4AIOIIUXCS MO0 OCBOEHUIO TUCIUTLTUHBI

JucuuminHa npenycMaTpuBaeT JEKIUU U JJabopaTopHble paboThl Ha 2 Kypce, JIETHSST CeCCHsl.
W3yuenne Kypca 3aBeplIaeTcsi 3k3aMEHOM B JIETHIOKO CECCHIO 2 Kypca.

VYcnenHoe n3ydeHue Kypca TpeOyeT NmoceleHus JeKIui, akTUBHOTO ydacTusi B jaboparop-
HBIX paOoTax, BBINOJHEHHs BCceX y4eOHBIX 3a/laHUil MperojaBaTels, 03HAKOMJICHHUsI ¢ OCHOBHOH U
JIOTIOJIHUTEIbHON JIUTEPATYPOM.

Bo Bpems JieKIMHU CTYIEHT JOKEH BECTH KPaTKUM KOHCIEKT JIMOO JeslaTh MOMETKU B Mpej-
BapHUTEIBHO pPACIeYyaTaHHOM Y4eOHOM MOCOOWMU MO Kypcy (SICKTPOHHBIM BAPHAHT TEOPETHUECKUX
MaTepuasioB pa3MeliieH Ha caiite kadeapsl DUMT).

Pabota ¢ KOHCIIEKTOM JIEKLIMI [TPEAINOoIaraeT MIPOCMOTP KOHCIIEKTA B TOT K€ JAEHb I10CIIE 3aHs-
tui. [Ipy 3TOM HE0OX0AMMO MOMETUTH MaTePUaIbl KOHCIIEKTA, KOTOPBIE BBI3BIBAIOT 3aTPyIHEHHUE JIs
noHumanus. Ilpu 3ToM oOyuaromuiicst JOMKEH CTapaThCsl HATH OTBETHI HA 3aTPYAHMUTEIbHBIE BO-
IIPOCHI, MCIIOJIBb3YsI PEKOMEHyeMYI0 uTeparypy. Ecinu camocTosTenbHO HE yaanoch pa3oOparhkesi B
MaTepuasue, Heo0XoaAUMO c(hOPMYIHPOBATH BOMPOCHl U OOPATUTHCS 3a MOMOIIBIO0 K IPENOAaBaTEeIIo
Ha KOHCYJIbTALUU WU OMMKaiimei TeKum.

OOGyuaromemMycs HE0OOXO0AUMO PETYSIPHO OTBOJIUTH BPEMs JUIsl TOBTOPEHUS TPOUIEHHOTO Ma-
TepHaa, IPOBEPSAs CBOM 3HAHUS, YMEHUS U HABBIKH 110 KOHTPOJIbHBIM BOIIPOCaM.

JlabopaTopHble padoThl COCTABIISIOT BAKHYIO YaCTh MPOPECCHOHATBHON MOATOTOBKH CTY/I€H-
ToB. OHM HaIpaBJIeHbl HAa SKCIIEPUMEHTAIBHOE MOITBEP)KICHNE TEOPETUUECKUX TOIOKEHUH U popmu-
poBaHME YY€OHBIX M MPOPECCHOHATBHBIX MPAKTHIECKUX YMEHHH.

BeinonHenue ctyaeHTaMu 1abopaToOpHBIX pabOT HaNpaBlIeHO Ha:

0000111eHre, CUCTEMATU3alINI0, YIIIyOJIeHHE, 3aKpEIUICHUE MOJIYyYeHHBIX TEOPETHUECKUX 3Ha-
HUH TI0 KOHKPETHBIM TeMaM JUCITUILINH;

dbopmupoBaHUE HEOOXOMMBIX TPOPECCHOHATHHBIX YMEHUI 1 HABBIKOB;

Copneprxanue 1a00paTOpHBIX 3apUKCUPOBAHO B pazfelie 4 HaCTOSIIEH MPorpaMMBbl.

[Tpn mmanupoBaHuu 1a00OPATOPHBIX pabOT CIEAYeT yYUTHIBATh, YTO HapsAy C BEIyIIESH Iie-
JIbI0 — TMOJTBEPKIECHUEM TEOPETHUECKUX MOJIOKEHUIM — B XOJI€ BBINOJIHEHUS 3aJaHUN Y CTYIEHTOB
(hopMHUPYIOTCS MPAKTUYECKNE YMEHUSI W HAaBBIKK OOpaIIeHHs C JIA0OpaTOPHBIM O0OpPYIOBAHHUEM, all-
napaTypoid M Ip., KOTOPbIE COCTABISIOT 4YacTh NMPO(ecCHOHANIBbHOM MPaKTUYECKOM MOJATrOTOBKH, a
TaKXXe HMCCIIEIOBATEIbCKHE YMEHUs (HaOIltoqaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBU-
CHUMOCTH, JIeJIaTh BBIBOJBI U 000OIEHHS, CAMOCTOSTEIbHO BECTU UCCIIE0BaHUE, OOPMIIATH pe3yib-
TaThl).

CocraB 3agaHuii 17151 1aOOpaTOpHON PabOTHI JOJDKEH OBITh CIUIAHUPOBAH C TAKHM PacyeToM,
9TOOBI 32 OTBEJICHHOE BPEMsI OHU MOTJIM OBITh KAYECTBEHHO BBHITIOJTHEHBI OOJBITMHCTBOM CTY/ICHTOB.

Heo0GxoauMbIMU CTPYKTYpHBIMH 3JIEMEHTaMHU J1a0OpaTOpHOl pabOThl, MOMHMO CaMOCTOS-
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TEJbHON AESATEIbHOCTU CTYJIEHTOB, SIBJISIOTCA MHCTPYKTAX, IPOBOAUMBIN IIpernogaBaTesieM, a TaKKe
opraHu3zanus 00CyKJIeHNs: UTOIOB BBIIIOJHEHUs J1a00paTOpHOI paboThI.

BrimonHenuio 1abopaTopHbIX padOT MPEIIIECTBYET MPOBEPKA 3HAHUMA CTYJIEHTOB — HX TEO-
pEeTUYECKON TOTOBHOCTH K BBIIIOJHEHUIO 3aJaHHUS.

[Topsinok npoBeneHUs JIaOOPATOPHBIX PadoOT CIEAYIOLIUH.

B xoze BbinonHeHUs 3a1aHusl 1JaOOpaTOpHON pabOThl CTYIEHT FOTOBUT OTYET O pabore (pyKo-
NUCHBIA Wi B iporpamme MS Word mim nro0oM IpyroM TEKCTOBOM PEIaKTOpe, BTOPOE MPEIIIOUTH-
TeNbHO). B oTueT 3aHOCATCS pe3ynbTaThl BBINOIHEHUS KaX/I0T0 MYHKTA 3aJaHusl (CXEMBI, JUarpaMMbl
(rpacdmkm), CKPUHILIOTHI, OTBETHI Ha BONPOCHI IYHKTOB 3aJaHMs, BBIBOABI U T.I1.). [IpumepHsbIii 00pa-
3e1] opopmiIeHHUS oTUeTa pa3MmeleH Ha caite kad. DuMT.

3a 20 MUH 10 OKOHYAHMS 3aHATH MPETOIaBaTellb MPoBepsieT 00BbEM BBIIOJIHEHHOW Ha 3aHs-
TUU pabOTHI U OTMEYAET PE3yJIbTaT B paboueM KypHale.

[ToMuMO COOCTBEHHO BBITIOJTHEHHUSI PaOOTHI JJIsi KaXKAOH 1a0opaTopHOil paboOTHI MPETyCMOT-
peHa mpoleaypa 3allMThl, B XOJ€ KOTOPOHM IpernojaBaTellb MPOBOAUT YCTHBIH WM HNUCbMEHHBIN
OIIPOC CTYJEHTOB JJIsi KOHTPOJIS IOHUMAaHUs BBIOJIHEHHBIX UMH 33JJaHUI, IPABUIbHON MHTEpIIpeTa-
LIUH [OJyYEHHBIX PE3yJIbTaTOB M YCBOEHHSI MU OCHOBHBIX TEOPETUYECKMX M IMPAKTUYECKUX 3HAHUN
10 TEME 3aHATHUS.

st BBIMOSTHEHUSI pacyeTHO-rpauueckoil pa6oTbl HEOOXOAMMO BHUMATEIBHO MPOYMUTATH
COOTBETCTBYIOIIME pa3/iebl KOHCIIEKTa JeKIUI U y4eOHOI TuTepaTyphl, U3yUYUTh METOAHUYECKHUE pe-
KOMEHJIalluM 10 BhIMoJHEHUI0 U odopmiienuto PI'P, mpopaboTtaTs aHamoruyHbie 3aqaHus, paccMart-
pHUBaeMbl€ IIPENO/IaBaTesIeM Ha JEKIIMOHHBIX 3aHATUAX U KOHCYJIbTALUSX.

[Tpu moAroToBKE K 3K3aMeHY B JIONOJIHEHUE K N3YUYEHUIO KOHCHEKTOB JIEKLIUH, YUeOHbIX IO-
coOmif M cllaiiIoB, pa3MEIeHHbIX Ha caiiTe Kadeapsl HEOOXOIMMO IMOJIb30BAThCs YIeOHON JTUTEpary-
pOH, PEKOMEHIOBaHHOM K HacTosIel nporpaMmme. Kpome «3ayunBaHus» TEOPETUUECKOr0 MaTepuasa
9K3aMEeHa, OYeHb BXKHO JOOMTHCS COCTOSHMS MOHUMAaHMS M3y4aeMbIX TeM JucHUIINHBL. C 3Toi 11e-
JIBI0 PEKOMEHAYETCSl MOCIe U3YUYEHHsI OUepeHON TEeMbl CaMOCTOSITEILHO PELINTh HECKOJIBKO THUIIO-
BBIX 3ajJa4 1o Heil. [Ipu pemenun 3agay Bcerja HEOOXOAUMO YMETh KaueCTBEHHO MHTEPIPETUPOBATh
utor pemenusi. Kpome toro, o0y4daromieMycsi oueHb M0JIe3HO MBICJIIEHHO 3aJaTh ce0e ceayIoue Bo-
pockl (M MONMpoOOBaTh OTBETUTH HAa HUX): O YEM JlaHHAs TeMa?, KaKue HOBbIEC MOHATHS BBE/IEHBI, Ka-
KOB X CMBICII?, UTO J1aCT 3TO Ha MpaKkTUKe?

Crnenyer MOMHUTB, YTO K COBPEMEHHOMY CIELUAINUCTY OOLIECTBO MPEIBIBISET JOCTATOUHO
LIIMPOKUN TepedeHb TpeOOBaHUM, Cped KOTOPBIX HEMAJOBa)KHOE 3HAUEHHWE MMEET HaJIU4yue Y BbI-
IIYCKHUKOB OIPENIETICHHBIX CIIOCOOHOCTEH M YMEHHsSI CaMOCTOSITEIbHO JA0ObIBaTh 3HAHUS U3 PA3IUy-
HBIX MCTOYHUKOB, CUCTEMAaTHU3HPOBATh MOJIYYEHHYI0 MH(OpMaIHIO, 1aBaTh OIEHKY KOHKPETHOU Cu-
Tyauuu. PopMupoBaHHE TAKOTO YMEHUSI IPOUCXOIUT B T€UEHHE BCETO MepHoAa 0OyueHHs uepe3 yda-
CTHE CTYIEHTOB B JIEKIIMOHHBIX W JIaOOpAaTOPHBIX 3aHATHUSIX, IPH BHIIOJHEHUH PacueTHO-
rpadudeckux padot. [Ipu 3ToM camocrosiTenbHast paboTa CTYJASHTOB UIPAET PEIIAOLIYI0 POJIb B XO/€
Bcero yueOHoro mpoiecca. B coBpeMeHHBIX YCIOBHUSIX MMEHHO CaMOCTOsATENbHas paboTa ¢ yueOHo-
METOAMYECKUMH MaTepuanaMu, yaeOHOW U Hay4dHOH JInTepaTypoil, uHOM uH(popMaliel, B TOM 4ucie
u3 cet VIHTEpHET, ABIsAETCS OCHOBHOM (hopMOii 00ydeHUSI.

10. TIlepeyeHb HWH(POPMALMOHHBIX TEXHOJOIMi, HCHOJAb3yeMbIX HPH OCYLIECTBJICHUH
00pa30BaTe/IbHOIO NpoLecca M0 AUCHMILINHE, BKJII0Yasi NepedyeHb NPOrpaMMHOro odecreyeHHs
1 HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)

[Ipy  npoBeneHMHM  JIEKHMOHHBIX  3aHSATUH  OPEAyCMaTpPUBAETCA  HCIOJIb30BAHUE
ClIalI-MpOeKTOpa AJIsi AEMOHCTPALUU IMPEIBAPUTENILHO MOATOTOBIEHHBIX CIAalI0B, a TaKXKe JIEMO-
BEPCHUH CHEIHATU3UPOBAHHON MPOTrPaMMbI UMUTAIIHOHHOTO MOJICTHPOBAHUSI aHAIOTOBBIX M ITHU(PPO-
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BBIX 3JICKTPOHHBIX YCTPOMCTB JIJISl AEMOHCTpAuy (YyHKIIMOHUPOBAHUS IEKTPOHHBIX KOMIIOHEHTOB H
y3JI0B.

[Tpu mpoBeneHNY JIAaGOPATOPHBIX PAadOT MPEIIOaraeTcs MCIOIb30BaHUE CTEHIOB Jiabopa-
topuii «IlomynpoBoguukossie pubopsl» (b314) u «Onekrponnsie nenu» (A300) kadpeapsr DUMT u
JIEMO-BEPCHH ITPOrPaMMbI CXEMOTEXHUYECKOT0 MoieupoBanus Micro-Cap.

Bo BpeMs camocTosiTe/IbHONH PadoThl U MOATOTOBKHU K 3K3aMeHY CTYJCHTBI MOTYT MOJIb30-
BaThCs YU€OHOH M METOIMUECKON JIUTEPaTypol, pa3MelieHHol Ha kadenpainpHoM caiite (DuMT).

JI71s1 KOHCYJIbTUPOBAHUS 110 HEMOHATHBIM BOIPOCAM Kypca JIEKIHM, MPaKTUYeCKUX U Jabo-
paTopHBIX pabOT CTYAEHTHI MOTYT HCIIOJIb30BAaTh CPEJCTBA AJICKTPOHHOW IMOYTHI U OOMECHHBATHCS
¢aiinamu ¢ mpernoaaBarenem.

[lepeueHb JIMIIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHUS :
1. Onepanuonnas cuctema MS Windows;
2. TexcroBsrii pegaktop MS Word.
3. IIporpamma Micro-Cap 9. Jlemo-Bepcusi, CBOOOIHO pacmpocTpaHseMast yepe3 caut (GupMbl-

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

11. Onucanue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HeO0OXOAUMOIli sl OCylIeCTBJIEHHS
00pa3oBaTeILHOIO MPoIecca MO JUCUUILIHHE

JleKnnoHHbIE 3aHATHA:

Aymuropust b-309, ocHamieHHasi MPe3eHTAIIMOHHOW TEXHUKOH (ITPOEKTOp, IKPaH, KOMIThIO-
Tep/HOYTOYK, ayTHOCHCTEMA).

JlabopaTopHble padoThbI:

a) JlJaboparopust A300 «DneKTpOHHbBIE IIEMH», OCHAIIICHHAS CTCHIAMH JJIsl IPOBEICHHUS J1a00-
paTopHBIX PabOT M MPE3CHTAIIMOHHOW TEXHUKOH (MPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) JJIs Tpe-
ro/1aBatess.

0) JIabopatopust b314 «IlomynpoBoIHUKOBBIE TPUOOPHI», OCHAIIICHHAS CTEHJAMHU JIJIsi CHATHS
XapaKTePUCTHK MOTYIPOBOJHHUKOBBIX MPUOOPOB.

ABTOp, K.T.H., A01eHT Kadeapsl JuMT > A.A. TlenbkoB
3aB. kadpeapoit DUMT 1.1.H., TOTICHT ) ,/Z: 73 4 N.B SIkumenko
77/
IIporpamma yTBepkaeHa Ha 3aceganuu kKadpeapsl DuMT ¢ummana MOU B 1. CMoneHcke OT
14.09.2016 rona, npotokos Nel.

CornacoBaHo: P
N.o0.3aB.kadeapoit 93C K.T.H., JOIEHT ¢ P.B.Comnomnos
IIporpamma yTBepkaeHa Ha 3acemanuu kadenpst 90C ¢wmmmana MOU B 1. CMoneHCKe OT

08.09.2016 roma, mpoTokosn Nel.
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JIMCT PETUCTPAIIUU USMEHEHUH
Howmepa ctpanur
Ho- Bcero Hara
Me aHHy Hanmenosanue IMoanuce, ®.1.0.
p cTpa- BHECEHUS U3- Hara
u3me | M3MC | 3aMe HyJH v Ne IOKyMEHTa, | BHECIIETO U3MEHE-
Me- | Me- | HO- | jqmpo | HHIB o MEHEHUS B BBEJICHUS U3-
MEHe BBOJISILIETO HUS B JaHHBIN DK- N
HEH- | HEH- | BBIX | po- | HOKY- JTAHHBIN DK- MEHCHUA
HE- N3MEHECHUA 3eMIULAP
HBIX | HBIX BaH- | MCEHTC 3EMILIAP
HUSA
HBIX
1 2 3 4 5 6 7 8 9 10
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