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1 Heau n 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).
1.1 Ileanb ocBOEeHUSA TUCHUIIUHDI.

enbto nucourumHbl «CXEMOTEXHHMKA aHAJIOrOBBIX JJIEKTPOHHBIX YCTPOWMCTBY SIBISIETCA U3Y-
YeHHWE OCHOB TEOpHM pabOThI, METOJOB aHAIM3a W MPOEKTUPOBAHHUS OCHOBHBIX THIIOB YCTPOWCTB,
NpeIHa3HAYCHHBIX U YCHIICHUS, (QUIBTPAIlH, IEPEMHOKEHHSI, OTPAaHUYCHHS YPOBHS, IpeoOpa3oBa-
HUs COIIPOTHUBIICHUM M BBINIOJIHEHUS APYIMX JIMHEHHBIX M HEJIIMHEHHBIX Ollepalui HaJ aHaJIOrOBBIMU
CUTHAJIAMH, CIEKTP KOTOPBIX IPOCTUPACTCS OT HYJSA 10 HECKOJIBKUX COTEH Merarepl, a Takxke 3Ha-
KOMCTBO C TEXHHYECKMMHU TPeOOBaHMAMHU K aHAJIOTOBBIM YCTPOICTBaM, CBA3bIO 3THX TpeOOBaHUH C
Ha3HAYEHUEM U OCOOEHHOCTSIMHM PaJHOCUCTEM, B KOTOPBIX 3TH YCTPOMICTBA HUCIOJIb3YIOTCS, BEIOOPOM
CXEMOTEXHUYECKHX PEIICHUH U KOHCTPYKTUBHBIMU OCOOCHHOCTSIMH.

1.2 3agaun AUCHUILIMHBI

- ¢opMHpOBaHHE 3HAHUI METOAOB pacueTa M NPOCKTHPOBAHUS JETaJeH, Y3J0B aHAIOTOBBIX
AJIEKTPOHHBIX YCTPOUCTB;

- (hopMUpOBaHME YMEHHs MCIIOJb30BaTh CPEACTBAa aBTOMAaTHU3AaLUU MPOEKTUPOBAHUS aHAJIOrO-
BBIX JIEKTPOHHBIX YCTPONCTB;

- (hopMUpOBaHME HABBIKOB pacyeTa U NMPOEKTUPOBAHMS JI€TaCH, y3JI0B aHAIOTOBBIX 3JEKTPOH-
HBIX YCTPOMCTB € IIOMOIIBI CPEICTBA aBTOMAaTHU3aL1H.

1.3 MecTo JUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuuiuimHa «CXeMOTeXHUKA aHaJOrOBBIX AJIEKTPOHHBIX YCTPOHCTB)» OTHOCHTCS K 00s3a-
TEIbHBIM JUCIUIUIMHAM BapuaTUBHOW yacTu bioka 1 yuyeOHoro ruiana. [[jisi ycnemHoro u3y4eHwust
JUCLUIUINHBI HEOOXOAUMBI 3HAHUS JUCHMIUIUH «OCHOBBI TEOpUHU Lienel», «IeKTpoHuKa», «Paxuo-
TEeXHUYECKHE LEeNH U CUrHanb. OcBOEHUE TUCIMITIIMHBI HEOOXOJUMO AJIs U3y4eHUs TUCUMILINH «Pa-
TMOTEXHUYECKUe cucTeMbl», «LludpoBas o0paboTka CUTHANOBY», «YCTPONCTBA NpreMa u 00paboTKU
CUTHAJIOBY», «Y CTpOICTBAa reHepUpOBaHUs U (OPMUPOBAHUS CUTHAJIOBY, «OCHOBBI TEJIEBUACHUS U BU-
JNEOTEXHUKNY, «DIEKTponpeodpa3zoBaTeabHbie ycTpoiicTBa POC).

14 Hepeqenb IJIAHUPYEMBIX peE€3yJ/IibTaTOB oﬁyqe}mﬂ o JUMCHHUIIJIMHE, COOTHECCHHBIX C
INJIAHUPYEMBIMHU pE3YyJIbTaTAaMU OCBOCHHUSA 06pa30BaTeJII)HOI7[ MporpaMmabl

N3yuenne naHHOW y4uyeOHOW MUCHUIUIMHBI HANPaBJICHO Ha (POpMUpOBaHUE Yy OOyUYaIOIIUXCS
npogeccuonanvuvix komnereHnmii (I1K):

Ne | Unpexc Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
ILIL | KkomIe- KOMIIETEHIINHT 00yJaronuecs T0JKHBI
TEHIIUU (unu e€ yacTH) 3HATh yMeTh BJIA/IETh
1. MK-17 CITOCOOHOCTBIO MIPUHLIUIEBI [O- OCYLIECTBIATH CUHTE3 CIIOCOOHOCTBIO
NPOBOJUTH MOBEP- | CTPOEHUS U pabo- | CTPYKTYPHBIX H DJIEK- OCYIIECTBIISITh
Ky, HaJlaIKy M P€- | Thl TUMOBBIX YCT- | Tpudeckux cxem ADY, | cOop u aHAIN3
TYJIUPOBKY 000PY- | poiiCTB yCHIIGHHST | B TOM YHCIIE HA 3TANax, | HCXOIHBIX
AOBAHWA H Ha- U ipeoOpa3zoBaHusl | MPEIIIeCTBYIONINX aHa- | JAHHBIX JUIS
CTPOHMKY IIPO- aHaJIOTOBBIX CHUI- JIN3Y CBOMCTB CXEM C pacdeTa U mpo-
TPAMMHBIX CPCICTB, | yajioB, oOcHOBHBIE | MOMOILLI0 DBM, a CKTHPOBAHHS
VCTIONB3YEMBIX UL | acniekThl M IPO- TaK)Ke OCYIIECTBIIAT JeTanei, y3mnon
pa3paboTKu, Ipo- OJ1eMBbI TPUMEHE- ONTUMM3ALIMIO 1apa- 1 YyCTPOMCTB
H3BOJICTBA H Ha- HUS OTUX YCT- METPOB U CTPYKTYPBI pPaaOTEeXHU-
CTPOMIKH pajoTex- pOICTB B paauo- CXEM; IPOBOJUTH IKC- YECKUX CUCTEM
HUYCCKUX YCT- o
AIIEKTPOHHOM arl- MepUMEHTAJIbHBIE HC-

POMCTB U CUCTEM
rnaparype pas3jind- | CIEJOBAHUS TAKUX yCT-

HOT'O Ha3HAU€HUsi | POMCTB U UX QYHKIUO-
HAaJIbHBIX Y3JI0B

2. | IIK-18 | cmocoOHOCTEIO npaBuiia pabOTHI C | UCIOJB30BATh TEOPETH- | IPABUIIAMHU U




BJIAJICTh IIPaBHIIA-
MU U METOAAMU
MOHTAaKa, Ha-
CTPOMKH U pery-
JIMPOBKH Y3JI0B

W3MEPUTETbHBIMU
npudopaMu, METO-
JIBI pacuéTa 3JeK-
TPOHHBIX CXEM

YECKUE 3HAHUSA IS
aHanu3a MpUHLKUIIA pa-
00TBI paOTEXHUYE-
CKHMX YCTPOMCTB U
CUCTEM

paguoTexHuye-
CKUX YCTpPOICTB U
CUCTEM

MeTOoJIaMU
MOHTaXa, Ha-
CTPOUMKH U pe-
TYJTUPOBKH y3-
JIOB paIMOTEX-
HUYECKHX YCT-
pOMCTB

2. CTpyKTYypa U cojep:KaHue TUCHUTIIUHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

OO6mmast TpyA0€MKOCTh AUCITUIUIMHBI COCTaBIsAET 7 3a4. en. (252 vaca), ux pacmnpeneicHue 1o

BUZaM padOT MPEACTaBICHO B TaOIHIIE.

Bun yuebnoii paboTbl Bcero vacos CemecTpbl
5

KonTtakTHas padora, B TOM YucJIe:
AyIuTOpHBIE 3aHATHS (BCEro) 126 126
3aHATHS JTCKIIMOHHOTO THITA 36 36
3aHATHS CEMUHAPCKOTO TUTIA 36 36
JlaGopaTopHbie pabOThI 54 54
HWNnas koHTaKkTHas padora:
KoHnTtpoisb camocTositenbHOM padoThl (KCP) 8 8
ITpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTesibHass padoTa, B TOM YHCJIe: 81,8 81,8
[TpopaboTka yuyebHOro (TeopeTHyecKoro) MaTepuana 20 20
[ToaroroBka Kk 3ammre J1abOpaTOpHBIX padoT 30 30
Pedepat 20 20
[TonroroBka mpeseHTalMu 1o TeMe pedepara 11,8 11,8
KonTpoas
[TonroTroBKa K dK3aMeHY 35,7 35,7
OO6masi Tpya10eMKOCTh yac. 252 252

B TOM YHCJI¢e KOHTAKTHasi padoTa 134,5 134,5

3a4. el 7 7




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBIL.

Ne KonnuecTBo yacos
pas- HaumenoBanue pa3aenon AynuropHas Camocros-
nena Bcero pabora TenbHast
J 113 JIP pabota
1 Beenenune. O6mue ceenenus 06 ADY. 14 2 2 - 10
2 [TpuHMNIBI GYHKIIMOHUPOBAHUS TPOCTEH-
IIUX YCHJIUTEIbHBIX KaCKaJ0B U UX padoTa 38 6 6 16 10
B PEKMME MAJIOTO CHTHAJA.
3 Kackanpl mpeaBapuTeIbHOTO YCHICHUS U
oOpaTHbIE CBSI3U B MHOTOKACKATHBIX YCHITH- 38 8 8 12 10
TEJIbHBIX TPAKTaX.
4 Ycunuren noCTOSHHOTO TOKA U UHTe- 38 3 3 12 10
rpajbHble ONEPAIMOHHBIC YCHINTENH.
5 Y cunuTenu MOITHOCTH. 18 4 4 - 10
6 OyHKIHoOHANBHBIE YcTpoiicTBa Ha OY. 32 4 4 14 10
7 AxtuBHble RC-punbTpsl. 14 2 2 - 10
8 CrennaibHble YCHUIIUTEIBHBIE YCTPOMCTRA. 15,8 2 2 - 11,8
Hmozo no oucuyuniune: 36 36 54 81,8
2.3 Conep:xaHue pa3iesioB (TeM) THCHUTLIAHBI:
2.3.1 3aHsATHA JeKINOHHOI0 THIIA
Ne Haumenosa- dopma
pa3- | Hue pazzuena Copepxanue pazzena (TeMbl) TEKYIIEeTO
nena (Tembl) KOHTPOJIS
1 |BeeneHwue. emn m 3amaum Kypca, €ro CBs3b C JAPYIUMH JUCHHUIUTMHAMU | Pedepar,
OO6ume cBene- |yuebHoro rutana. OnpezeneHue npeaMera JUCHUIUIMHBL U 00J1ac- | mpe3eHTa-
HUsI 00 aHAJIO- |TH TPUMEHEHHS aHAJIOTOBBIX 3JICKTPOHHBIX YCTPOUCTB (ADY). s
roBbIX 27ieKk- | KpaTkuil uctopudeckuii o4epk pa3BUTHS aHAIOTOBOM AJIEKTPOHU-
TPOHHBIX YCT- |KH, OTPAXKAIOIINIA €€ OCHOBHBIC 3TAIbl. [[pHHIIAITEI TOCTPOCHUS H
poiicTBax KJIaccu(PUKalus yCTPONCTB aHAJIOrOBOW OOpabOTKH CHUTHAJIOB.
Buemnue mapametrpel U Xapaktepuctukun ADY; TpeOoBaHUS,
MPEIbABISEMBbIC K YCTPOHCTBAM pa3iudHOrO HazHadeHHs. Oc-
HOBHBIC 3aJ7]a4d MPOEKTUPOBAHHUS, aHANIU3a CBOWCTB U MpPUMEHE-
HUSI aHAIOTOBBIX JICKTPOHHBIX CXeM M (DYHKIIMOHAIBHBIX y3JIOB
2 | I[TpuHIUIs [TpyHIMI 3JIEKTPOHHOTO YCUJIEHUS. Y CHIIMTENbHBIN Kackag u ero| Pedepar,
(GyHKIMOHU- | 0000mmeHHas cxeMa. [lonaTue o paboueil ToUke U TUHAMUYECKHX | MPe3eHTa-
pPOBaHMUS MPO- |(HArPY30YHBIX) XapaKTePUCTUKaX. PexuMbl pPabOThI aKTHUBHBIX st

CTEHIINX YCU-
JUTENbHBIX
KaCKaJloB U UX
pabora B pe-
KUME MaJIOro
CUTHaJa

DJIEMEHTOB B YCHIIMTEIHLHOM Kackane. Kpurepuu BeIOOpa pexnma
paboOTBl YCHUIUTEIBHOIO IIPHOOpa Ha MOCTOSHHOM TOKE, IIPHUHIIH-
el U CXeMBI olecrieueHus Tpedyemoro pexkuma. CxeMmMHoOe II0-
CTPOCHHE TPOCTCHITUX YCHIINTEIBHBIX KACKaJOB Ha Pa3IUIHBIX
VCUIUTENBHBIX IIPUOOPax.

Kpurepn 1 0COOEHHOCTH MAaJIOCUTHAJIBLHOIO pEXNMa pPAOOTHI
VCWJINTEILHOTO IIprOopa. ManoCHUTHANIBHEIE ITapaMeTPhl OHIIO-
JIIPHBIX M IOJIEBBIX TPAH3UCTOPOB. CpaBHUTENLHBIN aHAINA3 Xa-
PAKTEPUCTUK OA30BBIX VCHJINTEIBHBIX KACKAI0OB IIPU PA3IAYHBIX
croco0ax BKIIIOUEHUS TPAH3UCTOPAa B CXeMy. AHaIU3 BIUSHUS
TEMIEPATYPHBIX W JOPYTUX AECTAOMIM3UPVIOMMX (aKTOPOB HA
PEKUM PaOOTHI YCHIIUTEIHHOTO KAaCKaja Mo MOCTOSHHOMY TOKY H
CXEMBI CTaOMIIN3aI1H.




Kackannl
npeBapu-
TETHHOTO YCH-
JIEHUS U 00-
paTHBIC CBSI3H
B MHOT'OKac-
KaJIHBIX YCH-
JINTEJILHBIX
TpaKTax.

CTpykTypHasi cxeMa MHOTOKACKAQJHOTO YCHIUTENS. Bumbl Mex-
KackaJaHOU cBs3HU. PacueT MCKakeHUM B YaCTOTHOU M BPEMEHHOU
obnactsax. OCOOEHHOCTH ITOCTPOEHHU KaCKag0B IIPEIBAPUTEIHHO-
ro YCWUJICHHS B IIUPOKOMOJOCHBIX YCHUJIMTENSAX: KOPPEKIHS Xa-
PaKTEPUCTUK B YACTOTHOM M BPEMEHHOM 00JacTsX (mapaMerpuye-
ckag u ¢ nomouipio OC); TUNOBBIE U CHEIUAIBHBIE CXEMHBIE
KOH(MUTYpaliK, HCMHOJb3yeMble B KacKagaxX IIMPOKOIOIOCHOTO
ycuieHus: (KackogHble cxeMbl, AupdepeHInanbHbld KacKag |
2p.).

OcHOBHBIC ONpEACTCHUS U MOHATHUS, OTHOCSIIUECS K OOpaTHBIM
cBa3siM (OC) B cxemorexHMUecKUx YycTpoiictBax: Tumnbsl OC;
00001IeHHas CTPYKTypHas cxema ycuiurtens ¢ BHemHe OC; no-
HATUSL TIOJIOKUTENIbHOW U oTpunareiabHod OC; ycTOWYMBOCTH
yeunutensi, oxBaueHHOro OC, OCHOBHbIE KPUTEPUHU YCTONYMUBO-
ctu. Kmaccudukammst OC mo cocobaM BBEIGHUSI U CHSATHUSL CUT-
Hana OC. Bnusiaue orpuniarensHoit OC Ha XapaKTEpUCTHKHU YCH-
JIUTEIS.

Pedepar,
Ipe3eHTa-
U

Ycunurenu
IIOCTOSIHHOTO
TOKAa U UHTE-
rpajibHbIe
onepanuoH-
HBIE YCUJIUTE-
JIH.

VYeumurenu nocrosstHHoro toka (YIIT) m ocoOeHHOCTH HMX IO-
crpoenns. CxeMbl MPSIMOTO YCHIIEHHUS U YCUIIEHUS C IIPeoOpaso-
BaHUEM CIIEKTpa. MCTOUYHMKH HECTAaOWILHOCTH PEXUMa padOTHI
Ha IOCTOSHHOM TOK€, X OIIMCAHUE U IIPEICTABICHHE C IIOMOIIBIO
SKBHUBAJIEHTHBIX T€HEPATOPOB TOKA M HanpspkeHus. Juddepennu-
anpHbIil kackan (JAK) VIIT. Ioustue nuddepeHnnaibHbix (ma-
pada3sbix) ¥ cuH(a3HbIX curHaioB. Koddhdbuineu sl yecuieHus u
BXOJIHBIE COMIPOTUBIEHUS M1 JU(DGEPEHIIUAIBHBIX U CHH(a3HBIX
curHainoB. Ocobennoctu cxemorexuuku JIK: mpuHLMII ITOCTpOeE-
HUSA CXEM “‘TOKOBOTO 3epKajia” M €ro OCHOBHBIE CBOMCTBa, HC-
[IOJIL30BaHKUE TeHepaTopoB cTadbunbHOro toka, JIK ¢ Hecummer-
PHUYHBIM BBEIXOIOM Oe3 morepu ycwieHus. I[Ipumep cxeMHO# pea-
JIM3ALMU YCUJIMTEIBLHOT'O TPAaKTa THUIIA OIIEPALIMOHHBINA YCUINUTEND.
Ilonsatue upeansHOro onepanuonnoro ycuiurensa (OY). Monenn
1 00001eHHas cTpykTypHas cxema OY. DieMeHThl CXEMOTEXHU-
xku OY: JIK, re”eparopsl CTaOMIBLHBIX TOKA W HANPSKEHUS,
TPAHCIISATOPELl YPOBHS, BBIXOAHEIE Kackanbl. OCHOBHEIE MTapaMeT-
pel. YcroitunBocts OY. YacToTHasA KOPPEKLUS U €€ CXEMOTEXHH-
YecKoe 00ecIieueHue.

Pedepar,
Mpe3eHTa-
st

Yceunurenu
MOIITHOCTH

Ocobennoctr pabOTHI TPAH3UCTOPHOI'0 YCHIIMTEIBHOIO KacKala B
pexuMe OOJIBIIIOr0 CUTHAalIa M OCHOBHBIE TPEOOBAHMS, MPEIbIB-
JIseMble K yewnutensaMm wmoinHoctd (YM). OpHorakTtHble Oec-
TpaHchopMmaropHas U TpaHchopMaropHas cXeMbl YM B pexnMe
Kjacca A — OCHOBHBEIE PHEPIETHUYSCKHE COOTHOIIEHHS W CpPaBHH-
TEIBHBIA aHaIN3. DHeprerudeckast 3MHEKTUBHOCTE PEXUMOB C
OTCEYKOH BBIXOIHOTO TOKa (pekuM Kinacca B). JIByXTakTHbIE
cxeMbl YM B pexnMme kitacca B. Henmuneiinble nckaxeHUust 1 Me-
TONBI WX yMeHbIIeHHs B YM. Mcnonp3oBaHMe pekuMa Kiracca
AB. DMuTTEpHBIE NOBTOPUTENH B BBIXOJHBIX Kackaaax. [IpunHum-
bl KJIIOYEBBIX METOJI0B ycuiieHus. Pexxum kiacca D.

Pedepar,
Mpe3eHTa-
st

DyHKIMO-
HaJIbHBIE YCT-
poiicTBa

Ha OV.

HuBeptupyromas U HEMHBEPTUPYIONIAs cXeMbl BkIroueHus OV,
mpeobOpa3oBareilp ‘‘TOK-HanpsHkeHne’. MHOTOBXOIOBBIM CyMMa-
Top 1 muddepeHmanpuplii yeunnreins Ha OVY. [lorarne nsmepu-
TeapHoro ycuurens. Juddepennuarop, HHTErPaTop, CXEMbBI J10-
rapuMUpPOBaHUA M aHTWIOrapudMupoBanus. Peammsanusg aHa-
JIOTOBBIX IIEPEMHOXKHUTEIEH W Aenureneil. Hemunelnsle (yHK-
[MOHANILHBIE YCTpOiicTBa Ha 6aze OVY: aMIUIUTYAHBIA OTpaHUYU-
TE€JIb, BEIIPSIMUTENb U AMIUTUTYAHBIA JETEKTOP.

Pedepar,
npe3eHTa-
st




7 | AKTHUBHBIE [IpuHIUIIBI U CXEMBI IMOCTPOCHUSI YaCTOTHO-CEICKTUBHBIX 1ierneli| Pedepar,

RC-¢dunpTpel. | c momoripio mpuMeneHus RC-1ieneil 1 yCHIUTENbHBIX TPHOOPOB. | IPE3eHTa-
[IpakTHueckas peanu3anysi TUIIOBBIX 3BEHBEB IIEPBOIO U BTOPOIO s
MOPSIKOB. 3BEHBS NIEPBOTO U BTOPOTO Mopsiaka Ha 6aze OY. CuH-
T€3 YHHUBEPCAJIBHOIO 3B€HA Ha JBYX MHTerpaTopax. PesoHaropHoe
3BeHO. [IpeoOpazoBarenu mmrenanca. ['upatopsl. OO0OIIEHHBIH
peoOpa3oBarelb UMIIEAHCA.

8 |CroenmanpHble |YCHIUTENU BBICOKOW uyBCcTBHUTENbHOCTH. CoOcTBeHHBIE HIymbl| Pedepar,
YCUJIMTEIIbHBIE | yCWIIUTEIIBHOIO TpPakTa KAaK OCHOBHAs MPUYMHA, OTPAHUYMBAIO-| IIPE3ECHTA-
ycTpoiicTBa masi €ro NpeAelbHO JOCTUKUMYIO YYBCTBUTEIBHOCTh. MeTOIbI us

MPEACTABJICHUS U aHaJIM3a IIyMOBBIX CBOMCTB aHAJIOTOBBIX TpaK-
TOB. DKBHBAJICHTHBIE IIIyMOBBIE CXEMBbI ITACCUBHBIX U AKTHBHBIX
37eMeHTOB cxeM. CrocoObl MOCTPOEHUST MATOUTYMSIIUX BXOAHBIX
KacKa/loB. Y CHUJIMTENbHbIE KacKaJbl ¢ BBICOKMM BXOJHBIM HMIIE-
JTAHCOM.
2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA
N dopma

No HanmenoBanue TeMarnka npakTUYECKUX 3aHITUI TeKyIIero
pasnena (Tembl) (cemuHapOB)

KOHTPOJIS

1 |BBenenue. Kpatkuil ucTOprYeCKHii OYEepK pa3BUTHUS AHAJIOTOBOM JJIEK-| Y CTHBIN OIl-
OO01ure cBeieHHs [TPOHUKH, OTPaKAIOIIUI ee OCHOBHbIE dTamnbl. [IpUHIUIBI TO- poc
00 aHaJOTOBBIX |CTPOEHUS M KiacCH(UKALUs YCTPOWCTB aHAJIOrOBOH 00paboT-
3JIEKTPOHHBIX KM CUTHaJIOB. BHelIHWe mapaMeTpsl U XapakTepucTuku ADY;
ycTpoiicTBax TpeOOBaHUs, PEAbIBISIEMbIE K YCTPOMCTBAM pPa3IMYHOIO Ha-

3HaueHus. OCHOBHbBIE 33Jaud [POCKTUPOBAHUS, AaHAIM3a
CBOMCTB M NPUMEHEHUS AHAJIOTOBBIX AJIEKTPOHHBIX CXEM H
(YHKIIMOHAJIBHBIX Y3JIOB

2  ([TpuHIUIIBL IIpuHIUIT 3JIEKTPOHHOTO YCWICHHMS. Y CUIIMTENbHBIA KacKaa M| Y CTHBIN OIl-
¢byHKIMOHUpPO- |ero o0oOmeHHas cxeMa. [lonarue o paboueil Touke W JAUHA- poc
BaHUsS MPOCTEil- |[MUYECKUX (HArpy304HbIX) XapakTepucTUKax. Pexxumpl paboThl
LIMX YCUJIUTENb- |aKTUBHBIX JJIEMEHTOB B YCHJIMTENIBHOM Kackazne. Kpurepun
HBIX KacKaJoB U [BbIOOpa pekrMa paboThl YCHJIMTENIBHOIO Mpubopa Ha MOCTO-
ux paboTa B pe- |IHHOM TOKe, NIPUHIUIBI U CXEMbl obecredeHus: TpedyemMoro
KUME MaJioro pexnma. CXxeMHOE IMOCTPOEHHME MPOCTEHIINX YCUIMTEIbHBIX
CUTHaja KaCKaJlOB Ha pa3IMYHBIX YCUIUTEIbHBIX IPUOOpax.

Kputepun u 0co0OEHHOCTH MaJOCUTHAJIBHOTO peXuMa padoThl
YCUIIMTENBHOTO npubopa. MaocurHajabHble Mapamerpbl Ou-
MOJIIPHBIX U MOJIEBBIX TPAH3UCTOPOB. CpaBHUTENBHBIN aHAIIN3
XapaKTEepUCTUK O0a30BBIX YCHIUTEIbHBIX KacKaJoB INpPH pa3-
JUYHBIX CIOCO0ax BKIIIOUEHMS TPAH3UCTOpA B cxeMy. AHaJIN3
BIMSIHUSA TEMIEpPaTypHbIX U JPYTuUX JAecTaOMIM3HPYIOLINX
($aKkTOpOB Ha PEKUM pabOTHl YCHIIUTEIHHOTO KacKaja Io IOo-
CTOSSHHOMY TOKY M CX€MbI CTAaOMIITM3AIHH.

3 |Kackamel npen- |CTpykTypHas cXemMa MHOTOKAaCKaJHOTO YCWJIHMTEIS. Buabl| YCTHBIH OIT-
BapUTEIBHOIO  |[MEXKAaCKaJHOW CBs3M. PacueT McKakeHUI B 4aCTOTHOM M Bpe- poc
yCWJICHHS U 00- |[MeHHOHM o0macTsX. OCOOCHHOCTH MOCTPOCHUS KACKaJ0B Mpe.i-
paTHbIE CBSI3U B |BAPUTEJIBHOIO YCWIEHHS B IIMPOKOINOJOCHBIX YCHUIMTENAX:
MHOTOKACKaTHBIX [KOPPEKIIHS XapaKTEepUCTUK B YACTOTHOM M BpeMeHHOU obiac-
YCUJIMTENBbHBIX  |TAX (mapamerpuueckas u ¢ nomouibio OC); TUIOBBIE U CIIEIU-

TpaKTax. aJbHbIE CXEMHbIE KOH(QUrypaluu, UCIOoJIb3yeMble B KacKajax




ITUPOKOIIOJIOCHOTO YCHIICHHS (KaCKOJTHBIE cXeMbl, nTuddepeH-
LUAJbHBIN KacKaa u ap.).

OcHoBHbBIE OmpezeNieHus] U MOHATHSI, OTHOCAILIUECs K oOpart-
HbIM cBs13sM (OC) B CXEMOTEXHHUYECKUX YCTPOMCTBaX: THUIIBI
OC; 0600mIeHHass CTPYKTYpHas CXeMa YCHJIUTENSI ¢ BHEITHEH
OC; noHATHA NOJOXKUTENBHON U oTpuuarenbHoil OC; ycroi-
YUBOCTh ycuiuTens, oxBaueHHOro OC, OCHOBHBIE KPUTEPHH
ycroiunBocty. Knaccupukanus OC no criocobam BBEACHHS U
cuatus curHania OC. Bnusaue orpunarensHoid OC Ha xapak-
TEPUCTUKH YCUJIUTEISL.

Vceunurenu mo-
CTOSHHOI'O TOKa
Y UHTETrpaJibHbIC
OTEepalIMOHHBIE
YCUITUTEIIH.

Yeunurenu nocrosgaHoro toka (YIIT) u ocobeHHOCTH HX ITO-
crpoeHus. CXeMbl IPSIMOTO YCHIJICHHS M YCHUJICHUS C Ipeodpa-
30BaHUEM CIIEKTpa. VICTOUHMKH HECTAOMIILHOCTH pEXUMa pa-
OOTHI Ha MOCTOSTHHOM TOKE, UX OMHMCAHHE W MPEICTABICHHUE C
MMOMOIIbIO PKBUBAJICHTHBIX T'€HEPATOPOB TOKA M HAMNPSKCHHS.
Juddepennmanbupiii kackaa (JAK) YIIT. IMonstue mudde-
peHIMaIbHbIX (mapada3Hpix) U cuH(da3HbIX curHanoB. Kosd-
(UIUEHTHl YCUJICHUS W BXOJHBIC COMPOTUBIIEHUs I nudde-
pPEHIMANBHBIX U CHH(A3HBIX CUTHAI0B. OCOOCHHOCTH CXEMO-
texHuku JIK: IpUHIKT TOCTPOCHUS CXEM “TOKOBOTO 3epKaja’
1 €ro OCHOBHBIC CBOMCTBA, MCIIOJIb30BAHHE T'€HEPATOPOB CTa-
ounpHOTro TOoKa, /IK ¢ HECHMMETPUYHBIM BBIXOJIOM O€3 IMOTEepPH
ycunenus. IlpuMep CXeMHOW pealn3aluu yCUIUTEIbHOIO
TpaKTa TUIIA ONEPAIMOHHBIN YCUIIUTEIIb.

[Tonsitue maeanpHOro onepamuonHoro ycwmrens (OY). Mo-
Jaend u 0000I1IeHHas cTpykTypHas cxema OY. DiieMeHThI cxe-
MoTexaukn OVY: JIK, reHepatopsl CTaOMIBHBIX TOKA U HaIps-
JKEHUSI, TPAHCISATOPHI YPOBHS, BBIXOIHBIE Kackaibl. OCHOBHBIE
napameTpbl. YcroilunBocth OY. HacToTHasi KOppeKUUs U ee
CXEMOTEXHHYECKOE 0OecIieueHue.

YCTHEIN OnI-
poc

Yceuaurenu
MOIIHOCTH

Oco0eHHOCTH PabOTHl TPAH3UCTOPHOTO YCHIIMTEIBHOTO Kac-
KaJa B pekuMe OOJIBIIIOTO CHTHAJla U OCHOBHBIC TPEOOBaHUS,
MPEAbSIBISIEMBbIE K yCUIUTEIsIM MomHOCTH (YM). OpgHOoTakT-
Hble OecTpaHchopMaTopHas U TpaHchopMaTopHas cxembl YM
B pEeXHME Kjacca A — OCHOBHBIE DHEPTETUYECKHE COOTHOIIIE-
HUSL M CPaBHHUTEIBHBIN aHamu3. DHepreTuyeckas 3(QeKTuB-
HOCTh PEKHMMOB C OTCEYKOM BBIXOJHOTO TOKa (PeKUM Kjlacca
B). JIByxTakTHBIe cXeMbl YM B pexxkume kitacca B. Henuneii-
HbI€ UCKXKEHHUS U METOAbl UX yMeHbIlleHus B Y M. HMcrnomb30-
BaHME pexuMa kiacca AB. DMUTTEpHBIE TOBTOPUTEIU B BBI-
XOIHBIX Kackaaax. [I[pUHIMIIBI KIIOUEBBIX METOJOB YCUJIEHUS.
Pexum kiacca D.

YCTHBIN O1I-
poc

DyHKIIMOHAJIb-
HbIE YCTPOWCTBA
Ha OV.

NuBepTupyromas M HEMHBEPTUPYIOIIAs CXEMbl BKJIIOUCHUS
OV, npeoOpaszoBarenb “TOK-HampsbkeHue. MHOTOBXOIOBBIH
cymmarop u auddepernnanbasii yermmmTens Ha OY. [TorsTue
HU3MEpHUTEIbHOTO yeuautens. JuddepeHuarop, HHTErpaTop,
CXEMBI JIoTapu(pMUPOBAHUS M aHTUIOrapupMupoBaHus. Pea-
JIM3aIlis aHAJIOTOBEIX NEpEeMHOXHUTeNeH u penurtencii. Hemwm-
HeliHble (DYHKIIMOHAJIbHBIE yCTpoiicTBa Ha 0aze OVY: amiuiu-
TYAHBIA OTPAaHUYUTEIIb, BBIIPSIMUTENb U AMIUIUTYAHBIA JETEK-
TOP.

YCcTHBIN O1I-
poc




7 |AxtuBHbie RC- |[IpyHIMIBI U CXEMBI TTOCTPOEHUS YaCTOTHO-CEJIEKTUBHBIX IIe-| Y CTHBIN OII-

(GUIBTPBI. neil ¢ nomMoiplo npuMeHeHus RC-uenell M yCHIIMTENbHBIX poc
npubopoB. IlpakTuueckas peanuzanys TUIOBBIX 3BEHBEB IEp-
BOT'O U BTOPOT'O MOPSIIKOB. 3BEHbsI IEPBOIO U BTOPOIO MOPSI-
ka Ha 0aze OY. CuHTe3 yHHMBEPCAIBHOTO 3BE€HA HA JBYX MHTE-
rparopax. Pesonaropnoe 3BeHo. [Ipeobpa3oBarenu ummnenaH-
ca. ['mpaTopbl. O6001IEHHBIN TPe0Opa3oBaTeslb UMIICIAHCA.

8 |CnenmanbHbie  |YCHIUTENN BHICOKOW 9yBCTBUTEIHHOCTH. COOCTBEHHBIC ITyMbI| Y CTHBIHN OII-
YCWIMTENIbHbIE  |yCWJIMTEIBHOIO TPAKTAa KaK OCHOBHAs IPUYMHA, OIPaHUYU- poc
ycTpoiicTBa BalOL[asl €ro MpeAebHO JOCTH)KMMYI) YYBCTBUTEIBHOCTD.

MeTonbl IpeaCcTaBIEHUs U aHAJIU3a IIIYMOBBIX CBOMCTB aHAJIO-
TOBBIX TPAKTOB. DKBHUBAJEHTHBIE IIYMOBBIE CXEMBI [IACCUBHBIX
U aKTUBHBIX 3J€MEHTOB cxeM. CrocoObl MOCTpOEHUs Malo-
LIYMSIIMX BXOJHBIX KacCKaJoOB. YCHINTENbHbIE KACKabl C BbI-
COKHM BXOJHBIM HMIIEIAHCOM.
2.3.3 JlaGopaTopHbIe 3aHATHUSA
No Hammenopanne HaumenoBanue nabopatopHbix paboT Popwma Tekymiero
paznena (Tembl) KOHTPOJIS

1 [Tpunnumne! pyHk-  |CxeMOTEeXHUKA OUIIOISIPHOTO TPaH3UCTOpa (CXema ¢ 3amura JIP
IUOHUPOBAHUS TIPO- |0OIIUM SYMUTTEPOM, COCTABHON TPAH3UCTOP).

2 |CTEWINX yCHUIIU- Ornpenenenue napaMeTpoB MPOCTEHIIEr0 ycunurenp-|  3awmura JIP
TENBHBIX KACKaJI0B M |HBIX KaCKaJa rpa)0aHAIMTHIECKUM METOJIOM.

3 |ux pa0ora B pesxuMe |MallocurHajbHble MapaMeTpbl TpaHsucTopa. Pacuer|  3ammra JIP
MaJjoro CUrHaja [IapaMeTpPOB TPAaH3UCTOpPA MPOCTEUIIETO YCHIUTENb-

HOTO Kackaja B BBIOpaHHOHM paboueil Touke. Pacuer
AUX kackaja.

4 Cxembl cTabunmM3anuu pexuma padoTel TpaH3ucTop-|  3ammuta JIP
HBIX YCHJIMTEJIbHBIX KACKaJIOB.

5 |Kackanel npeaBapu- |Pacuer JHMHEHWHBIX HMCKaXEHMM B TpaH3UCTOpHOM|  3amuta JIP
TEJIBHOTO YCWJIEHUS |yCHIIMTENIBHOM Kackazne. OlpeneneHue napaMeTpoB
1 oOpaTHBIE CBSI3U B [CXEMbI, OOeCleuuBarolux Tpedyemble YacTOTHbBIE
MHOT'OKaCKaIHbIX VCKQKEHUSL.

6 |yCWIMTENBHBIX Tpak- |BiusHue oOpaTHOH CBS3M Ha OCHOBHBIE XapakTepu-| 3amuta JIP
Tax. CTUKHU YCUJICHHUSL.

7 Pacuer ycunmurenbHoro kackaga ¢ BUY- w HY-| 3amwra JIP

KOPpEKIIMEH YaCTOTHBIX XapAKTEPUCTHK.

8 |Ycwmrenu mocto- |Pacder auddepeHnnaIpHOro yCHIUTEIBHOTO Kacka-|  3amuta JIP
STHHOTO TOKA U UHTE- |1a.
rpajbHbIE ONepalu-

OHHBIE YCHJIUTEIIH.

9 |®DysknuonanbHele  |DYHKIMOHAIBHBIE YCTPOWCTBA aHATIOrOBOW 00padoT-|  3amura JIP
ycrpoiictBa Ha OY. |KM CHUTHaJOB Ha ONEpanuoHHbIX ycuautensx. (Mc-

cieoBaHMEe pabOThl ONMEPALMOHHOTO  YCUIIUTEINS
140V /17 B cocraBe 11 pa3iaM4yHbBIX CXEM.)




2.4 IlepeyeHb Y4eOHO-METOAMYECKOT0 oO0ecmevyeHHsl AJsi CAMOCTOATEIbHOH PadOThI
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

HepequL y‘l€6HO-MeTO,Z[I/I‘I€CKOFO obOecrieyeHus JUCITUITIINHBI

Ne Bug CPC o
T10 BBITIOJTHEHUIO CAMOCTOSITEIILHON paObOTHI
[TpopaboTka Mertoandeckue yka3aHus M0 U3YUYECHHIO TEOPETHUECKOTO MaTepHala,
1 |reopeTHuecKoro yTBEepKIeHHbBIC Kadeapoil paainopu3uKu 1 HAHOTEXHOJIOTHIA, TIPOTOKOJI
MaTepuana Ne 7 ot 20.03.2018.

[ToaroTroBka Kk 3amy- |MeToqHMUECKUE YKa3aHUs 110 BHIIIOJHEHUIO J1a00PaTOPHBIX paboT, yT-
2 |Te mnabopaToOpHBIX BepiKJIeHHBIE Kaenpol paanopu3nKu U HAHOTEXHOJIOT Ui, TPOTOKOJI
pabor No 7 o1 20.03.2018.

bymenesa F0.W. Kak npaBuibHO Hamucath pedepar, KypcoBYIO U -
IJIOMHYIO paboThl: Y4ueOHoe mocodue /s 6akanaBpoB [ DIEKTPOHHBIN
pecypc]: yae6. mocobue — DnekrpoH. gad. — M.: Jlamkos u K, 2016. —
140 c. — Pesxum nocryma: https://e.lanbook.com/book/93331.

3 |Pegepar Kysnenos 1.H. Pedepartsl, kKypcoBbie U quriioMHble paboTel. MeToaunka
MOJATOTOBKU U 0popMIIeHUs [ DNEKTPOHHBIN pecypce]: yued. mocodue —
OnektpoH. naH. — M.: JlamkoB u K, 2016. — 340 c. — Pexxum nocryna:
https://e.lanbook.com/book/93303.
oxroToBKa Bruterkanuna A.O. /lenoBble U HayuHble IPE3EHTALUU [ DJIEKTPOHHBIH

pecypc]: yae6HOE Tocooue — DnekTpoH. naH. — M., bepnua: {upekr-
Menua, 2016. — 115 c. — Pesxxum goctyma: http://biblioclub.ru/index.
php?page=book view red&book id=446660.

4 |\mpe3eHTaIu
o Teme pedepara

Y4yeOHO-MeTOANYECKHUE MaTepuaibl AJisi CAMOCTOSATEILHON paboThl 00YyYaroUIuXCsl W3 YHCia
WHBAJIHUJIOB U JIUII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs (OB3) npenocrasistorcs B hopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbs U BOCHPUATHS WH(OPMALIUU:

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JIist AL ¢ HapyIeHUsIMU CIIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

J5ig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO amnmapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN NepeyeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTU OT KOHTHHIE€HTa oOyuaro-
1111705

3. O0pa3oBaTesibHbIC TEXHOJIOTHH

[Ipu peanuzanuu y4eOHOM paOOTHI IO OCBOCHHMIO TUCHUILIUHBI «CXEMOTEXHHKA aHAJIOTOBBIX
AIIEKTPOHHBIX YCTPOHCTBY UCIIOIB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH:

— MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU;

— npoGsieMHOe 00y4eHue.

Ha nexnuu BeiHOCcUTCs 80 % MaTepuana, M3JI0KEHHOTO B MporpaMMe TUCIUIUTMHBL. OcTalb-
Hble 20 % MaTepuana BBEIHOCSATCS JUISI CaMOCTOSITETTFHOTO u3ydeHus. [Ipu 0ObsCHEHHH HOBOTO Mare-
puana MCIOoIb3YyIOTCS MPOOJEeMHOE M3JIOKEHNE, TOMCKOoBas Oecesa M Mpe3eHTAus ¢ 00CYyKICHHUEM.
YacTh yueOHOTO MaTepHaia MpeabsBISIETCS TAKXKe M B SJICKTPOHHOM BUJIE JIJISI O3HAKOMIICHHS U U3Y-
yeHus. brarogapsi ’ToMy cokpaiiaercs BpeMsl Ha KOHCIIEKTHUPOBaHHUE JIEKIIMOHHBIX 3aHSATHH, YTO TIO-
3BOJISIET TTOKA3bIBATh HATJISAHBIE TOCOOUS, 00CYKAaTh COBPEMEHHBIE JOCTUKEHUS HAYKH U TEXHUKH U
pa3dupatb KOHKPETHBIE MPOOIIEMHBIE CUTYaIlul, BOZHUKABIINAE B MPOIECCE UCTOPUIECKOTO Pa3BUTHS
MOJTYITPOBOTHUKOBOH DJIEKTPOHHUKH U CXEMOTEXHHUKH.

B Tedyenne cemecTpa CTYACHTHI, HCHIOJB3YsS TUTEPATYPY U MaTepuaisl n3 VHTepHeTa, TOIKHBI
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MOJATOTOBUTH pedepar, Mpe3eHTaInIo o TeMe pedepaTa M BBICTYHTH C MPE3CHTAIMEeH HA JEKIINOH-
HOM 3aHSITHH.

Ha naGopaTopHbIX 3aHATHSX CTYACHTHI, IPUMEHSIS HA MPAKTHKE TCOPETHUECKUE 3HAHMUS, COOU-
parOT Ha MaKETHBIX MAaHEINSX JICKTPOHHBIC CXEMBbI, Y4arcsi padoTaTh ¢ NU(POBBIMH M aHAIOTOBBIMHU
U3MEPUTEILHBIME MPUOOPAMH, TMPOBOJAT PACUETHI AIEKTPUUCCKUX XAPAKTEPUCTHK PATTHMUHBIX CXEM.
JlaGopaTopHbIie pabOThI BEITIOIHSIOTCS MAJIBIMU TPYIIIIAMH CTYJCHTOB T10 2 YeIOBEKa.

O dexkTUBHOCTD yUeOHOU ACSITEIFHOCTH CTYCHTOB OIICHHUBACTCS 10 PEHTHHTOBOM CHUCTEME.

B y4ueGHOM mporiecce UCIONMb3YIOTCS CICIYIONNE aKTHBHBIE U HHTEPAKTUBHBIC (DOPMBI IIPOBE-
JICHUS 3aHATUN: MPE3eHTAIMs ¢ 00CYKIeHUEM, TIOUCKOBasi Oecena, paboTa B MajbIX TPYIIAX, JUCKYC-
cusl.

JUis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI NIPEIyCMOTPEHA OpraHu3anus KOH-
CYJIbTAIUH C UCTIOJIH30BAHUEM JJIICKTPOHHOM MOYTHI.

4. OuneHoYHbIE CpPeaCTBA ISl TEKYILIero KOHTPOJSI yCIEeBAeMOCTH U IPOMEXKYTOYHOM
arrecTaumnu

Texymuil KOHTPOJIb:

— KOHTPOJIbHBIE BOIIPOCHI 110 pa3zenaM yuyeOHOM MporpamMmsl;
— 3a1MTa 1a00paTopHbIX padoT;

— pedepar;

— IIpe3eHTalusA 110 TeMe pedepara;

— BHYTPUCEMECTPOBAsl aTTECTALIMSL.

[IpomeKyTOUHBIN KOHTPOJIb:

—3a4eT, SK3aMEH.

4.1 ®oHJ OLIEeHOYHBIX CPE/ICTB VIS MPOBeeHHs TeKyIel aTTecTalul
4.1.1 IlpuMepbl KOHTPOJIBLHBIX BOIPOCOB 110 pa3jesaM y4eOHO# MPorpamMmsi.

KoHTposibHBIE BOIPOCH! TIPETHA3HAYCHBI:

— JUTSL yCTHOTO OTIPOCa Ha CEMUHAPCKUX 3aHATHUSX;

— JUIsl BHYTPUCEMECTPOBOM aTTeCTallUH;

— B Ka4eCTBE JIOTIOJIHUTEILHBIX TEOPETHYECKIX BOIMPOCOB MPHU Cllade CTYAEHTAMH OTYETOB IO
n1a0opaTOpHBIM paboTam.

1. KakoBbl OCHOBHBIE XapaKTEPUCTUKHU U MMapaMeTPhbl aHATIOTOBBIX dJIEKTPOHHBIX YCTPOUCTB?

2. Uto Takoe «pabodast TOUKa»?

3. KakoBbl pexxuMbl pabOThl aKTUBHBIX YJIEMEHTOB B YCHUIIUTENSAX?

4. Kakue cxembl 00€CIeYynBaOT CTA0MIN3AINI0 TPEOYyeMOro pexkuma paboThl TPAH3UCTOPHOTO
YCHIIUTENBHOTO KacKa/ia 1o MOCTOSHHOMY TOKY.

4.1.2 IlpumepHbIie TeMBI pedepaToB.

1. YcunurenbHbli Kackaa u ero o6o6meHHas cxema. [lonstie o pabouel Touke U AUHAMHYE-
CKUX (Harpy304HbIX) XapaKTEepPUCTUKAX.

2. PexxuMbl paboOTBl aKTHBHBIX 3JIEMEHTOB B YCHJIMTENbHOM Kackaze. Kpurtepuu BbiOopa pe-
’K1Ma paboThl YCUIIUTENIBHOTO IpUOOopa Ha MOCTOSHHOM TOKE.

3. Kpurepuu 1 0COOEHHOCTH MaIOCUTHAJIBHOTO peXXKUMa paboThl YCHIIMTENLHOTO Mproopa.

4. CpaBHUTEIBHBIN aHAIN3 XapaKTEPUCTUK 0A30BBIX YCHIIMTEIbHBIX KACKa/I0B MIPH Pa3IUYHbBIX
crioco0ax BKIIIOYECHHUSI TPAH3UCTOPA B CXEMY.

5. AHaW3 BIWSHHS TEMIIEPATYPHBIX U APYTHX JA€CTAOUIU3HPYIONTUX (DAaKTOPOB HA PEKUM pa-
0OTBI YCHIIUTENIBHOTO KAacKaJia Mo MOCTOSIHHOMY TOKY M CXeMbI CTaOMIIH3alUH.
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6. Bubl MHOTOKACKaIHBIX YCUITUTEINEH.

7. OCOOEHHOCTH TIOCTPOEHHUS KAaCKaJIOB MPEIBAPUTEIBLHOTO YCHJICHHS B IIHMPOKOIMOJIOCHBIX
YCUJIUTEIISX.

8. OOpaTHBIC CBSI3M B CXEMOTEXHHUYECKUX YCTPOUCTBAX.

4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEAeHUs NMPOMEKYTOUYHON aTTecTaluu
4.2.1 IIpumepbl BONPOCOB JJIS1 MOATOTOBKH K 3a4eTy

1. Ananu3 paboThl YCHIIMTEIBHOTO Kackazaa ¢ moMoiisio BAX ero snmeMmeHnToB. J[mHamudeckue
XapaKTEPUCTUKH.

2. Pexxum Masnoro curHana. MajlocUrHaJIbHBIC TTapaMeTpbl OUIMOJSPHBIX M TOJEBBIX TpPaH3H-
CTOpOB.

3. CriocoObl BKIIFOUYECHHSI aKTUBHOTO JIEMEHTA B YCUIIUTEILHOM KacKaJe M UX CPAaBHHUTEIIbHBIN
aHAJIM3 C WCIOJIH30BAaHMEM MAaJOCUTHAIBHBIX Y-TIapaMeTpoB HAa MPUMEPE Kackada Ha OUIOJISIPHOM
TPaH3HUCTOPE.

4. AHanu3 4acTOTHBIX XapaKTEPUCTUK MPOCTEHIIET0 pe3UCTOPHOTO KacKada ¢ UCIOJIb30BaHU-
€M €ro SKBUBAJICHTHOHN CXEMbI B 00JIACTH CPETHUX U HUYKHUX YacTOT.

5. AHaJIM3 YaCTOTHBIX XapaKTEPUCTHK MPOCTEUIIET0 PE3UCTOPHOTO KaCKaaa ¢ MCIOJIb30BaHU-
€M €ro SKBUBAJICHTHON CXEeMbI B 00JIACTH CPEITHUX U BBICOKHX YacTOT.

6. OOpaTHas cBsi3b B TpakTax ycuieHUs. OCHOBHBIC TIOHSTHS, CTPYKTYPHBIC CXEMbI H KIIACCH-
bukammsi.

4.2.2. IlepeyeHb BONPOCOB, BLIHOCHMBIX HA IK3aMeH:

1. IlpuHuunbI NOCTPOEHUS U Kiaccu(UKaLUs YCTPOWCTB aHAJI0roBOM 00pabOTKM CUTHANIOB.

2. BaemHune mapameTpsl M XapaKTEPUCTUKU aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB; TpeOOBaHMS,
IpebsBIsEMble K YCTPOMCTBAM pa3IMyHOIO Ha3HAUCHMS.

3. OcHOBHBIE 3aJauydl MPOEKTUPOBAHMS, aHAJIHM3a CBOWCTB M MPUMEHEHHS aHAJOTOBBIX JJICK-
TPOHHBIX CXE€M M (DYHKIIMOHAJIbHBIX Y3JI0B

4. IlpuHUUI 3JIEKTPOHHOTO YCUJICHUS. Y CHIIMTEIbHBIN KackaJl U ero 0000IIeHHas CXeMa.

5. [Tlonstue o paGoueil Touke U AMHAMHUYECKUX (HAarpy304HbIX) XapaKTepUCTHKaX. Pexumsl pa-
00TbI aKTUBHBIX 3JIEMEHTOB B YCUJIUTEILHOM KacKase.

6. Kpurepuu BeiOOpa pexxuma paboThl YCUIMTEIBHOTO NpUOOpa Ha MOCTOSHHOM TOKE, IPUHIIHU-
bl ¥ CXEMBbI 00ecrieueHus: TpeOyeMoro pexuma.

7. CXeMHO€ MOCTPOCHUE MPOCTEHIINX YCUIUTEIbHBIX KacKaJl0B Ha Pa3JIMUHbIX YCUIMTEIbHBIX
npubopax.

8. Kpurepuu u 0cOGEHHOCTH MaJTOCUTHAIIBHOTO peXUMa padoThl YCHIINTENBHOTO nprubdopa. Ma-
JIOCUTHAJIbHBIE TTapaMeTpbl OUTIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB.

9. CpaBHMTENbHBIN aHANNU3 XapaKTEPUCTUK OA30BBIX YCHIMTENbHBIX KAaCKaJOB MPU Pa3IMYHbIX
croco0ax BKJIIOUEHUS TPAH3UCTOPA B CXEMY.

10. Ananu3 BAMSHUS TEeMIEPATYpHBIX M APYTUX JECTaOMIU3UPYIOMUX (aKTOPOB Ha PEXUM pa-
00ThI YCHJINTENBHOIO KaCKa/la 10 MOCTOSSHHOMY TOKY U CXE€MbI CTa0MIIN3aliH.

11. OOpatHble CBS3M B CXEMOTEXHHUYECKUX YCTPOMCTBAX: THIBI OOpAaTHBIX CBsA3el; 0000IIeHHAsS
CTPYKTypHasi cXeMa YCHJIUTENsI C BHEUIHEH oOpaTHON CBsI3bl0; MOHSATHS MOJOXKHUTEIBbHON U OTpuUlla-
TEJIbHOM 00paTHOM CBS3H.

12. YcToHuMBOCTh YCHITUTENS, OXBAYEHHOTO OOpaTHOW CBSI3bIO, OCHOBHBIE KPUTEPHH YCTOWYH-
BOCTH.

13. Kitaccudukanust oOpaTHBIX CBSI3eH IO CITOcO0aM BBEJCHUS U CHITHS CHTHAJIA OOpaTHOM CBsI-
3u. BausiHue oTpunaTebHON 0OpaTHOM CBSI3U Ha XapaKTEPUCTUKU YCHIIUTEIIS.

14. CrpykTypHas cxeMa MHOTOKaCKaJHOIO yCUIIuTeNs. Buasl MexkackaIHOM CBSI3U.

15. Pacuer nckaxxeHUH MHOTOKAaCKaJHOT'O YCHJIUTENS B YAaCTOTHOM M BPEMEHHOM 001acTsX.
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16. OcobeHHOCTH MOCTPOEHHS KaCKaJ0B MPEIBAPUTEIBHOTO YCHIICHHUS B IIUPOKOIIOIOCHBIX YCH-
JUTENSIX: KOPPEKLUsS XapaKTepPUCTUK B YaCTOTHOM M BPEMEHHOM o0sacTsax (apameTpuyeckas u ¢ Io-
MOIIIbIO 0OpaTHOM CBSA3M);

17. TunoBsle U crenualIbHbIE CXEMHbIE KOH(QUIypaluy, UCIONb3yeMble B KaCKaaax IIMPOKOIO-
JIOCHOTO yCHJICHHS (KaCKOJHBIC CXeMBbI, T depeHITMaIbHbIN KacKaa U Ip.).

18. VYcunurenn nocTOSIHHOTO TOKa U 0COOEHHOCTH UX ITOCTPOEHMSL.

19. Cxemsbl npsIMOTO YCHIJICHUS M YCUJICHUS C IPE0Opa30BaHUEM CIIEKTPA.

20. McToyHMKM HEeCTaOMIBHOCTH peXMMa pabOThl Ha MOCTOSIHHOM TOKE, UX ONHCaHWE W MpeJ-
CTaBIJICHHE C IIOMOUIBIO SKBHUBAJICHTHBIX T€HEPATOPOB TOKA U HAMIPSIKEHHUSL.

21. JIuddepeHnnanbHblii KacKaJl YCUIUTENS MOCTOSHHOTO Toka. [loHsarne auddepeHnnambHbIx
(mapadasnpix) U cuH(pazHbIX cUrHaIOB. Koa(pUIMEHTH YCHICHHUS U BXOJIHBIC COMPOTUBIICHUS LIS
nuddepeHIATBHBIX U CHH(GA3HBIX CUTHAJIOB.

22. OCOOEHHOCTH CXEMOTEXHHKH Au((epeHInanbHOr0 Kackala: HMPUHIUI TOCTPOCHUS CXEM
“TOKOBOTO 3€pKajla” ¥ €ro OCHOBHBIE CBOWCTBA, HCIIOJIb30BaHUE T€HEPATOPOB CTAOMIIBHOTO TOKA.

23. uddepeHunanbHbIi Kacka] ¢ HECUMMETPUYHBIM BBIXOI0M 0€3 OTEpU yCUIICHUSI.

24. Ilpumep cxeMHOMN peanu3aluy YCUINTEIBHOTO TPAKTa TUIA ONIEPALMOHHBINA YCUIIUTEb.

25. TloHATHE WIEATBHOTO ONEpPAlOHHOrO ycwiuTens. Monenn u 0000IIeHHAs CTPYKTypHas
cXeMa ONEePALMOHHBIX YCUIIUTENEH.

26. DneMeHTBhI CXEMOTEXHUKH ONEpAMOHHBIX YCHIuTenei: auddepeHnnanbHblii Kackal, reHe-
paTopbl CTAOMIIBHBIX TOKAa U HANPSKEHUs, TPAHCIATOPbI YPOBHS, BBIXOAHbIE Kackaabl. OCHOBHbBIE Ia-
pameTpel.

27. YCTONYMBOCTb ONEPALMOHHBIX ycuiuTesned. YacToTHas KOPPEKIMs U €€ CXEeMOTEXHHUYECKOe
o0ecreueHue.

28. OcobeHHOCTH pabOThI TPAH3UCTOPHOI'O YCHIIUTEIIBHOIO Kackasia B peXuMe OOJIbIIOro CUrHa-
Jla ¥ OCHOBHBIE TPEOOBaHUS, IPEIBSABISIEMBIC K YCUITUTEISIM MOITHOCTH.

29. OpHoTtakTHbIe OecTpaHc(hopMaTOpHas M TpaHC(HOPMATOPHAs CXEMbl YCHIIUTEINS MOLIHOCTH B
pexume kiacca A.

30. /IByXTaKkTHbIE CXEMbl YCHJIUTENCH MOILHOCTH B pexxuMme kinacca B. Vcnonbs3oBanue pexuma
kiacca AB.

31. DMuTTEpHBIE TOBTOPUTEIH B BHIXO/IHBIX KacKaiax.

32. OgHOTaKTHBIE CXEMBI YCHIIUTEISI MOITHOCTH B pexumMe kiacca C.

33. HenuHueltHble HCKa)KEHUSI U METO/IbI UX YMEHBIICHHS B YCUIUTENSX MOIIHOCTH.

34. Dueprerudeckas 3hGekTHBHOCTE pekuMOB A, B, C 1 UX CpaBHUTEIIBHBIN aHATHN3.

35. [IpuHUIUMIBI KIIOYEBBIX METOI0B ycuieHus. Pexum kiacca D.

36. MuBepTupytomas ¥ HEUHBEPTHPYIOIMIAS CXEMbl BKJIIOUEHHS OIEPAMOHHBIX YCHIIUTENEH,
npeoOpa3oBaTelib “TOK-HaNpsHKeHue .

37. MHOroBX0I0BBII cymMMaTop U nu(depeHINaTbHBI YCHIINTENb Ha ONEePAllHOHHOM YCHIIUTE-
je.

38. IloHsTHE M3MEPUTENHHOTO YCHIIATEIIS.

39. Iuddepenumarop, UHTErpaTop Ha ONEPALIMOHHOM YCUIIUTEIIE.

40. Cxewmbl orapu(pMUpPOBaHUS M aHTHIIOTApU(PMHUPOBAHNUS HA OTIEPAIIHOHHOM YCHITUTETIE.

41. Peanu3anus aHaJOTOBBIX EPEMHOXKUTENEH U euTeNei.

42. HenunueitHple (yHKIMOHATIBHBIE YCTPOMCTBAa Ha 0a3e OMEPAIMOHHBIX YCHIIMTENEH: aMIUTH-
TYJIHBII OTpaHUYUTENb, BHIIPSIMUTENb U aMIUIUTY/THBIN 1€TEKTOP.

43. TIpuHOUTBEI U CXEMBI TIOCTPOCHHUSI YAaCTOTHO-CEJICKTUBHBIX IIETIel ¢ TIOMOIIBIO MMPHMEHEHHUS
RC-ueneit 1 ycunuTeabHbIX TPUOOPOB.

44, TlpakTHyeckas pealn3anus TUIOBBIX 3BEHBEB MEPBOTO U BTOPOTO MOPSIAKOB. 3BEHbBS TIEPBOTO
U BTOPOTO nopsaka Ha 6aze OV.

45. CuHTe3 yHHBEPCAIBHOTO 3B€HA Ha JBYX MHTErparopax. PezoHaTopHOE 3BEHO.

46. IIpeobpazoBarenu umnenanca. ['uparopsl. O000IIEHHBINH TpeoOpa3oBaTeslb UMIIEIAHCA.

47. YcumTenu BBICOKOH YyBCTBUTENHHOCTH. COOCTBEHHBIE IIYMBI YCHIIMTEIBHOTO TPAaKTa Kak
OCHOBHas MPUYMHA, OTPAaHUYUBAIOIIAS €T0 MPEENIbHO TOCTHKUMYIO YyBCTBUTEIBHOCTb.
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48. MeTozapl MPEACTABICHUS M aHAIM3a IIIYMOBBIX CBOWCTB aHAJIOTOBBIX TPAKTOB. DKBHUBAJICHT-
HBIC IIIYMOBBIE CXEMBI IIACCUBHBIX ¥ aKTUBHBIX DJIEMEHTOB CXEM.

49. CnocoObl TOCTPOCHUS MATTOITYMSIINX BXOAHBIX KACKa/I0B.

50. YcwinTenbHble KaCKa/ibl ¢ BBICOKUM BXOJIHBIM UMIIEJAHCOM.

5. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOI y4eOHOH JMTEpPaTypbl, HEOOXOAUMOM ISl OC-
BOCHUA IMCHUILIMHBI (MOAYJIS)

5.1 OcHoBHas JiuTEepaTypa:

1. BomoBuu I'M. CxeMOTeXHHMKa QHAJIIOTOBBIX W AHAIOTO-IIM(POBBIX 3JIEKTPOHHBIX YCTPOHCTB /
I".W. BonoBuy; [oTB. pen. P. I'. AnekcansH]. — 2-e 3., uctp. — M.: Jlogaka-XXI, 2007. — 528 c.

2. OCHOBBI MHKPOXJIEKTPOHUKH: YueOHOe ocoOue st cTyieHToB By30B / M. [1. IlerponaBnoBckuii;
A.A. Kopanenko, M. /1. [lerpomnaBioBckuii. — 3-¢ u3., crep. — M.: Akagemus, 2010. — 239 c.

3. bopucenko A.JI. CXeMOTEXHMKA aHAIOTOBBIX JIEKTPOHHBIX YCTPOUCTB. DYHKIMOHAIBHBIC Y3IIbI
[OnexkTponHHbIA pecypc]: yueOHoe mocooue as By30B / A.JL. bopucenko. — M.: KOpaiir, 2018. — 126 c. —
(Cepust: Yuusepcurersl Poccun). — Pexxum nocryma: www.biblio-online.ru/book/92773C04-2E40-4240-
A578-54C7228E6BF3.

4. 3uarauHoB C.M. CxeMOTexXHHKa TENEKOMMYHUKAIIMOHHBIX YCTPOICTB: Y4eOHMK ISl CTYJICHTOB
yUpexIeHu BrIciero npodeccrnonansaoro oopasoanus / C.M. 3uaraunos, T.A. Cyeruna, H.B. TToBapen-
kuH. — M.: Akanemus, 2013. — 366 c. — (Beiciiee npodeccrnonanpHoe o0pazoBanue, PaauosneKkTpoHuka. )

5.2 JlonotHUTe/IbHASI JINTEPAaTypa:

1. Yuxanos A.H. CxeMOTeXHHUKA TEIEKOMMYHHKALIMOHHBIX YCTPOUCTB: YueOHOe ocodue IS BY30B.
[Dmexponnsnii pecype] / A.H. Uukanos, C.B. Cokonos, E.B. TuroB. — Diektpon. maH. — M.: opsiuast -
uus-Tenexom, 2016. — 322 c. — Pexxum nocryma: http://e.lanbook.com/book/94564.

2. Myxanun JL.I'. CxemMoTexHHKa M3MEPUTENBHBIX YCTPOHCTB: yaeOHOE MOCcOOUe ISl CTYJICHTOB BY-
308 / JL.I'. Myxanus. — CIIG.: Jlans, 2009. — 281 c.

3. T'yce B.I'. DnexTpoHrKa M MHKpPOIPOIIECCOPHAS TEXHUKA: YU4EOHHWK U CTY/ICHTOB BY30B /
B.I'. I'yces, FO.M. I'yceB. — M.: Beicias mxona, 2008. — 798 c. — (OneKkTpoHHas TEXHHKA).

5.3 Ilepuoguyeckue U3IaHUS:

B 6ubnuorexe Ky6I'Y umerorcs cineayronue nepuoanyeckue u3ganust mo npoQuiito Jucuun-
JIVHBIL:

B mupe Hayku.

BectHuk cBA3M.

3apy0OerkHasi pain03JIeKTPOHHKA.

N3Bectust BY308B. Cepus: [Ipubopoctpoenue.

N3zsectust BY3o0B. Cepusi: Pagnodusuxa.

N3Bectus BY308B. Cepus: Pagnosnexrponuka.

MHUKpPO3IEKTPOHMKA.

Panguo.

PammorexHuka.

PagnorexHuka u 31€KTpOHUKA.

Pagnorexnuka. PedeparuBnsiii xyprnan. BUHUTH.

Cencop.

CxeMoTexHuKa.

TenexkoMMyHHUKaIUH.

TexHoIornu u CpeacTBa CBS3H.

VYcnexu coBpeMEHHOHN paguo31eKTPOHUKH.

DJIEKTPOHUKA.
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Onextponuka. Pedeparusnsiii xypuan. BUHUTU.
OJEeKTPOHUKA: HayKa, TEXHOJIOIUs, OU3HeC.
DIIEKTPOCBSI3b.

6. Ilepeyennb pecypcoB HMHGOPMAIHMOHHO-TEJIEKOMMYHMKANMOHHOH ceTn «HMHTepHeT»,
He00XO0IUMBIX /IJI51 OCBOCHUS TUCHHUILUIUHBI (MO1YJIA)

1. Enunoe okHoO noctyma k oopasoBatenbHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pazoBaTenbHbIN opTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nHayunsix pecypco — URL.: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HaydHas oubimoreka — URL: http://www.sci-lib.com/.

5. Caiit pa3paboT4MKa TPOTPaMMBbI AMYJISIIIMA PAOOTHI CXEMOTEXHHUYECKOTO MOJICITUPOBAHHSI
CAIIP NI Multisim: http://www.ni.com/multisim/

6. XKypnax: CoBpeMeHHast 3JICeKTPOHHKa WWW.soel.ru

7. KTH-MK http://www.cec-mc.ru cuctema koman 8-paspsanbix RISC MUKpOKOHTpOILIEpOB
cemeiicta AVR c. 166-277.

8. XKypnanst «CHIP NEWS» http://www.chipnews.ru

7. MeToauveckue yKazaHus sl 00y4alOUUXCsl 0 OCBOEHUIO TUCHUIIMHBI (MOIYJIs)

Jis ycrienmrHOTO OCBOCHHS JAUCHUILTUHBI «CXEMOTEXHHMKA aHaJOTOBBIX AJIEKTPOHHBIX YCT-
POICTBY MPHU CaMOCTOSITENIbHOM paboTe CTYACHT JOKEH UMETh:

1) KOHCHIEKT JIEKIMH B OyMa)KHOM WJIU 3JIEKTPOHHOM BH/JIE;

2) yueOHuK (yueOHOe MocoOre) B COOTBETCTBUH CO CIIUCKOM JINTEPATYPHI;

3) TeTpanp 15 1a0OPaTOPHBIX PadoT.

CamocTtosTenbHas paboTa COAEPKUT CIEAYIONINE BUIbI y4eOHO! JesITeIbHOCTH CTY/IEHTOB:

— TEOPETUYECKYIO0 CAMOTIOATOTOBKY K JJAOOPAaTOPHBIM 3aHATHSAM U K SK3aMEHY 110 KOHCIIEKTaM
U y4eOHOI1 uTeparype;

— oopmiieHHE OTYETOB IO pe3yjbTaTaM JaOOpPaTOPHBIX PabOT (O BHIMIOJIHEHHOW JlabopaTop-
HOW paboTe CTyIEHTHl OTUYUTHIBAIOTCS MpEnojaBaTelNlo Ha cieayroueM (odeperHoM) JadopaTOpHOM
3aHIATHH);

— MOATOTOBKA pedepata 1Mo OAHOM U3 TeM y4eOHOH TUCIMITINHBI;

— MOJITOTOBKA TPE3EHTAINH 0 TeMe pedepaTa U BBICTYIUICHHE C TOKJIAJOM Ha OJTHOM M3 JICK-
[IUOHHBIX 3aHSTUH.

CryneHTy HEOOXOIUMO CHCTEMaTHYecKH paboTaTh B TEUEHHE CEMECTpa IO M3yYCHHUIO Teope-
THYECKOT0 MaTepuaia U MPHOOPETEHNIO HaBBIKOB 3KCIIEPUMEHTAIbHON PaOOTHI.

Jis 3anOMUHAHKSA JIGKIMOHHOTO MaTepHuaia (B TOM YHUCIie W B TEPHOJ MOJATOTOBKH K dK3aMme-
HY) CTY/IEHTY HEOOXO/IMMO XOpOILIO 3HAaTh CBOMCTBA MAaMATH U aKTUBHO MOJIb30BATHCSI MHEMOTEXHUYE-
CKUMU NPHEMaMH, U3BECTHBIMU M3 Y4eOHOU nucuuruiuHbl «llcuxomorus u nenaroruka». Metoanue-
CKHE PEKOMEHJALMU IO 3allOMMHAHUI0 MOXKHO HailiTu M B MHTepHeTe Mo KIIIOYEBBIM CIOBaM: «Ila-
MSTB», «\MHEMOHHKA», «KMHEMOTEXHUKaY», «KaK 3alIOMHUTH Y4eOHBIH MaTepuaiy. JKenaTtenpbHO Takxke
03HAKOMUTHCSI C MMPUEMaMHU KOHCHEKTHUPOBAHUS, T.€. CO CIIOCOOAMU COKpAILlEHUs 3allCH CJIOB U CIIO-
BOCOYETaHMIA, HAPHUMED, TPUMEHSEMBIMH B CIIOBAPSIX M SHITHKJIOETHIX.

B ocBoeHMM AMCUMIUIMHBI HMHBAJIMJAMH W JIMOAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH
3I0pOBbsl  OOJIBIIIOE 3HAYEHHWE HMMEEeT WHIWBUIYyaldbHas YyuyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHbIE  KOHCYJIBTAlMM  TI0  TPEAMETY  SIBISAIOTCS  BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM HWHAMBHUIYAIU3allUd OOYYEHHS W YCTAHOBJIEHHIO BOCIHUTATEIBHOTO KOHTAaKTa
MEXIy TMperojaBareieM W OOydJalomMMCsS WHBAJIMIOM WM JIMIIOM C OTpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

VY cnemHocTh OCBOSHHSI CTYIEHTOM YUe€OHOH AMCIUIUIMHBI OTPaXKaeTcsl B €r0 pEHTHHTE — CyM-
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http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/

Me OaiioB, KOTopast popMUpYETCs B TEYSCHHE CEMECTpPA MO pe3yJbTaTaM YCTHBIX ONPOCOB, BBHITOJHEH-
HOTO pedepara, MPE3eHTAINH, BHYyTPUCEMECTPOBOM aTTECTALIMK U 3AIIUT Ja0OPaTOPHBIX padoT.

8. Ilepeuenbr HH(POPMANUOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX INPH OCYIIEeCTBJIEHUH
00pa30BaTeILHOIO MPoIEecca MO0 JUCHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
1. KoHCynbTHpOBaHUE TOCPEACTBOM IEKTPOHHON MTOYTHI.
8.2 IlepeuyeHb HH(POPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. DIIeKTPOHHBII KaTajor Hay4YHOH OMOIMOTEKH KyoI'y
(http://212.192.134.46/MegaPro/Web).

2. DNeKTpoHHass OuOnwoTeyHas cucrtemMa «YHuBepcuterckas Oubnmoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas 6ubnanoTeuHas cuctema uznarenbcTna «Jlanby (https://e.lanbook.com/).

4. DnextponHas oubnmuoreunas cucrema «tOpaiim» (https://www.biblio-online.ru/).

8.3 IlepeueHb HEOOXOAMMOT0 MPOrPAMMHOTI0 00ecTieYeHus!

1. Onepanuonnas cucrema MS Windows.

2. ITaket nporpamm CATIP NI Multisim.

3. MuterpupoBanHoe 0(QUCHOE TIPHUIIOKEHHUE.

4. T1O anst opraHu3aiiy yrpaBisieMoro u 6e30macHoro 10cTymna B IHTepHer.

9. MarepuajbHO-TeXHHYecKas 0a3a, HeoOXxoauMasi JAJisl OCyLIEeCTBJIEHUsI 00pa3oBaTeib-
HOT'0 Tpo1ecca no AUCHUILINHE (MO1YJII0)

MarepuanbHO-TEXHUYECKOE 00ecIIedeHNnEe UCIIUIIITHBI
Ne Bun pabot
Y OCHAIIEHHOCTh
1. JlekunoHHbIE Aynutopus 227C, ocHalleHHasi TEPEHOCHBIM ITPOSKTOPOM U Mar-
3aHSTHS HUTHO-MapKEPHON JOCKOM.
2. Cemunapckue Aynurtopust 311C, ocHameHHass MArHUTHO-MapKEePHOU JOCKOH
3aHSITHS
3. | JlaboparopHbIe Jlabopatopus 311C, ykoMIuieKTOBaHHAs 000PYI0BAaHUEM
3aHATUSA He0OXOUMBIM [ IPOBEJCHUS JIAOOPATOPHBIX paboT
4. Texymnii kouTponb, | Aynutopus 311C, ocHalleHHast KOMIBIOTEPHON TEXHUKOMN € MO~
IIPOMEKYTOUHAs KJIFOUEHHEM K ceTH MHTepHeT
aTTecTalus
S5. I'pynmoBsie Aynutopus 311C, ocHamnieHHass KOMIIBIOTEPHON TEXHUKOM € MO JI-
(MHIMBUYyaTbHBIE) KJIFOUeHHeM K ceTu VIHTepHeT, 1 MPOBEACHUS MHIUBUAYATbHBIX
KOHCYJbTaIIUU KOHCYJIbTaIIHH.
6. CamocrosTenbHas Aynuropus 311C, ocHalleHHass KOMIIBIOTEPHOW TEXHUKOMN C BO3-
pabora MOXHOCTBIO ITOAKIIOYEHUS K ceTn «HTEepHEeT», mporpaMmon k-
PaHHOTO YBEJIMYEHUS U 00€CTICUEHHBIH TI0CTYIIOM B 3JIEKTPOHHYIO
“H(POPMaITMOHHO-00pa30BaTEIBHYIO CPETYy YHUBEPCUTETA.
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