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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Vyebnas qucuuIiMHa «JIEKTPOHUKA» CTABUT CBOCH LEIbI0: M3YYCHHE CTYyJIEHTaMU
¢usnueckux d¢GGHEeKToB U IPOLECCOB, JIeKAIIUX B OCHOBE MPUHIMUIOB JCHCTBUA
MOJTYIIPOBOTHUKOBBIX, JJIEKTPOBAKYYMHBIX W OITOXJIEKTPOHHBIX MPHOOPOB U YCTPOKHCTB, C
OJIHOBPEMEHHBIM  H3Y4YEHHEM DJJIEMEHTHOW 0a3pl CpeICTB  CBsSI3U, MPUMEHSIEMOW B
TEJIEKOMMYHHUKAIIMOHHBIX ~ CHCTEMax, TEJICBU3MOHHOW, paaHoOpeseiHol, TponochepHoi,
KOCMHUYECKOW U PaJMOJIOKAIMOHHOM CBSI3H.

DNEeKTpPOHUKA, SIBJISSACH OJHUM M3 CIOXKHEUIIMX TEXHUYECKUX U HAYKOEMKHX
HAIpaBJICHUN pa3BUTUS Halled IUBWIM3AIMH, CIYXUT (PYHIAMEHTOM [UIsi WHTEHCHBHO
pPa3BUBAIOLLEHCS  JJIEKTPOHHOM  NPOMBINUIEHHOCTU.  brnaromaps ee  TEOpETHYECKUM
MCCJICIOBAHMSIM U pa3pad0TKe HOBBIX ANEKTPOHHBIX KOMIIOHEHTOB, MOSIBJISIIOTCS B CBET BCe Ooliee
HOBBIC IPUOOPHI 1 000PYAOBaHUE, B KOTOPBIX MPUMEHSIOTCS CaMble MHHOBAIIMOHHBIC PEIICHUS.

1.2 3agaun TUCOUILTAHBI

OcHOBHOUM  3ajayeil  AMCHUIUIMHBI  SIBIIACTCS M3YYCHHE TPUHLUIOB JEHCTBUS,
XapaKTepUCTHUK, MapaMeTpPOB U OCOOCHHOCTEH YCTPONCTBA Ba)XKHEUIIUX IMOJYIPOBOIHUKOBBIX,
AJIEKTPOBAKYYMHBIX M OINTOAJIEKTPOHHBIX MPUOOPOB, UCIONB3YEMBIX B cucTemax cBs3u. K mux
YHCITy OTHOCSTCS JUOMbI, OUTIONSPHBIX U TOJEBBIE TPAH3UCTOPHI, MPUOOPHI C OTPULIATEIBHOMN
muddepeHIMATEHON  TIPOBOIMMOCTBIO, OINTOXJICKTPOHHBIE M DJICKTPOBAKYYMHBIC TPUOOPHI,
3JIEMEHTBI MHTErPAJIbHBIX CXEM M OCHOBBI TEXHOJIOTUU UX NIPOU3BOACTBA. B pe3ynbrare nuzydeHus
JUCITUTUIMHBI Y CTYJICHTOB JTOJDKHBI C(DOPMHUPOBATHCS 3HAHUS, YMCHUS U HABBIKU, TTO3BOJISFOIIINC
MCIIOJIb30BATh IOJYIPOBOJAHUKOBBIE, AJIEKTPOBAKYYMHBIE M OINTOXJIEKTPOHHBIE MPUOOPHI, MPU
pa3paboTKe U SKCIUTyaTallul CPEJICTB CBA3H.

1.3 MecTo AucuunjnHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JuctunnmHa «JIeKTPOHUKa» OTHOCUTCS K o0s3aTenbHoN yactu bioka 1 "Jlucuurimasl
(Momynm)" yueOHOro miaHa. B cooTBeTCTBHHM C paboyuM y4yeOHBIM IUJIAHOM JUCIHILTHHA
M3y4aeTcsi Ha BTOPOM U TPETheM Kypce Mo o4HOM (opme oOydeHus. Buj mpomexyTodyHoin
aTTECTallMU: B YETBEPTOM CEMECTPE — 3a4ET, a B MSATOM - SK3aMEH.

B pesynbrare nuzyueHus AUCIUIUTHHBI CTYIEHTHI JOJKHBI MTOTYYUTh 3HAHUS, UMEIOINE HE
TOJILKO CaMOCTOSITENIbHOE 3HAUEHUE, HO U 0OecreynBaromire 6a30ByI0 MOATOTOBKY JJIsi YCBOCHUS
pAlla TOCJIEIYIONIUX CXEMOTEXHUYECKUX TUCIUIUINH: «CXEeMOTEeXHUKA TeIEKOMMYHUKAITMOHHBIX
cUcTEM», «DNEKTPONUTAHUE YCTPOMCTB U CUCTEM TEIEKOMMYHHMKaLU», « MUKpOIpoliecCOpHas
TEXHUKA B ONITUYECKHUX CUCTEMax CBs3M», «L{udpoBas aneKTpoHUKay.

Hacrosmas aucuunianHa HaxoIUTCS Ha CThIKE NUCHUIUINH, 00eCTeYrBarOINX 0a30BYI0 U
CIIEIUATIbHYIO TIOATOTOBKY CTYJIEHTOB, HEOOXOIUMYIO [UISl DKCIUTyaTallMd SJIEKTPOHHBIX
npuOOpoB B CpeACTBax CBs3M. V3ywyas 3Ty DUCIUIUIMHY, CTYIEHTBHI, KPOME TEOPETHUECKUX
MOJIyJarOT W TPAKTUUYECKUE HABBIKA OSKCIEPUMEHTAIBHBIX HW3MEPEHUM IMapaMeTpoB U
TEXHUUYECKUX XaPaKTEPUCTHK DJIEKTPOHHBIX YCTPOMCTB, METOAOB M3MEPEHH pa3HOOOpa3HBIX
napamMeTpoOB AJIEKTPOBAKYYMHBIX U MOITYIPOBOJIHUKOBBIX MTPUOOPOB, MX MapKUPOBKY. [1oaTOoMy
JUIst €€ OCBOEHHS HEOOXOJIMMO YCHEIIHOE YCBOCHHE COMYTCTBYIOIIUX TUCIHHUIUINH: «DU3MKaY,
«Maremarndecknil ananusy, «JluckpeTHas MaremaTukay, « Teopus dJIEKTPUIECKUX LETE».



1.4 IlepedyeHb NMJIAHMPYeMbIX pe3y/JbTATOB O0y4eHHs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3ydyenne paHHOW y4yeOHOW JHMCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
obyuaronuxcst odmenpodeccuonanbupix Kommnerenuii: OIIK-1, OTIK-2
Kon 1 HanmeHnoBaHue
MHIMKATOpa JOCTHKECHHSA PesynbpraTel 00yueHNS IO JUCIUIIINHE
KOMITCTEHINN
OIIK-1 Crioco0eH MCIO/Ib30BAaTh MOJI0KEHHS, 3aKOHBI M1 METOAbI €CTeCTBEHHbIX HAYK M MAaTeMaTHKH JIJIf
pellleHHs 32/1a4 HHKEHEPHOH J1esITeIbHOCTH.
NOIIK-1.1. ®DopmynupyeT | 3HATh QPYHKIHOHAIBHOE yMeThb OOBSICHATD BJIa/IeTh HABBIKOM
(yHIaMEeHTaIbHBIC 3aKOHbI | Ha3HAUCHHE M3Y4acMbIX YCTPOHUCTBO pacdera 6a30BBIX
TIPUPOJIBI " OCHOBHBIE pruOOPOB; IPHHIIHII N3y4aeMbIX KacCKa/I0B aHAJIOTOBBIX
¢dusnyeckne  MaTeMaTHYECKHE JEUCTBHSA M3yIaeMbIX mpudOpOB, HX U siueeK IU(POBBIX
3aKOHBl M METOJbl HaKOIUICHHMS, puOOPOB M MOHMUMATh TIPUHIINAI CXeM; HaBbIKaMH
nepenadn U 00paboTKH CYIIHOCTH (PU3MUECKHUX JeUCTBHS, OIpeeIeHus
nHpopmanum. IIPOLIECCOB U SIBJICHUH, Ha3Ha4YCHHUE HEUCIIPaBHBIX
HOIIK-1.2. [Ipumensier IIPOUCXOSAIINX B HUX; 3JIEMEHTOB KOMIIOHEHTOB
¢dusndeckue 3aKOHBI u (usnUecKue SIBICHUS U CTPYKTYPBI U UX (31eMeHTapHbIX
MAaTEMAaTUYCCKUEC MCETOAblI  JJIsA 3(1)(1)CKTI>I, OIMPCACIIAIOINEC BJIMAHHUC Ha QJICKTPOHHBIX
peleHust 3a71a4 TeopPEeTHIECKOTo MPUHIUT JEHCTBUSA JIIEKTPUUECKHE MOJTYTIPOBOJHUKOBBIX
U TIPHUKJIATHOTO XapaKTepa. OCHOBHBIX apaMeTpsl 1 mpudopoB) 1Mo X
HOIIK-1.3. Hcnonp3yer 3HaHUSA II0JIyIIPOBOIHUKOBBIX, YaCTOTHbBIE BHEILIIHEMY BUAY U
GM3UKH W MaTeMaTHKd IIpU 3JIEKTPOBAKyYMHBIX U CBOMCTBa; IEKTPUIECKIM
PELIEHNH PAKTHYECKUX 3371, OTITOANIEKTPOHHBIX HaxXOIWUTh XapaKTEepUCTHUKAM;
pUOOPOB; 30HHEIE 3HAYCHUA HaBBIKAMU
JIMarpaMMbl COOCTBEHHBIX | 3JIEKTPOPH3MIECKU N300paKeHHs
U NIPUMECHBIX X IapaMeTPOB MOy TIPOBOAHUKOBBIX
NOJIYNPOBOAHUKOB, P-N OCHOBHBIX CTPYKTYp C
nepexoja, KOHTaKTa MOJYIIPOBOAHHUKOB HCIIOJIb30BAHUCM
METAJUI-TIOJIYIIPOBOTHUK U bIX MaT€pUajIOB B 30HHBIX
IIpocTenIero yueOHOH n 9HEPreTUYECKUX
TeTeporepexoa; CIpaBOYHOMN JrarpaMM; HaBBIKAMH
MaTeMaTHYeCKyI0 MOJIENb IuTepaType Ui OTIpeAeIeHNs
W/IealTN3UPOBAHHOTO P-N OLICHKH MX rapaMeTpoB U ITONCKA
nepexojia ¥ BIMSHUE Ha BIIMSTHUS Ha KOMITOHEHTOB
BAX mmpunb! rapamMeTpsl 3JIEMEHTAPHBIX
3aIpELICHHON 30HbI CTPYKTYD; npubOpPOB B3aMEH MU
(matepuana), OOBSICHATH aHaJIOTOB IS
TeMIIEpaTypsl U ¢dusnueckoe 3aMelIeHus B
KOHICHTpAIIUN an/IMeceﬁ; HAa3HA4YCHUC OJICKTPOHHBIX CXEMaX;
(bu3rueckuii CMBICT 3JIEMEHTOB U
muddepeHnrnanbHBIX, BIIMSTHHC WX
YaCTOTHBIX U rapamMeTpoB Ha
HMITYJIbCHBIX TTapaMETPOB JIIEKTPUUECKHE
pudopoB; napameTpsl 1
9KBUBAJICHTHBIE CXEMBI YaCTOTHBIE
OUIIOJISIPHOTO ¥ MOJIEBOTO | CBOWCTBA 0A30BBIX
TPaH3UCTOPOB; KacKazioB
IpEUMyHIcCTBa AHAJIOTOBBIX CXEM
HWHTETPAJIbHBIX CXEM, " NICPEXOTHBIC
MIPUHITUI PabOTHI 6a30BBIX NIPOLIECCHI B
KaCKaJ0B aHAJIOTOBBLIX U 0a30BBIX STYEHKAX
6a30BBIX srUeeK MI(PPOBHIX IU(PPOBBIX CXEM;
CXEM. MOJTb30BAThCS
CIIPaBOYHBIMH
9KCILTyaTallHOHHBI
MU ITapaMeTpamMu
pudopoB;




KOH 1 HAMMCHOBAHUC
HHAWKATOPa JOCTHUKECHUA
KOMIICTCHIINH

PesynbraTe! 00y4eHUS IO AUCIUIIIIHE

OIIK-2 Crnoco0eH caMOCTOATEIbHO MPOBOIAMTH JKCINEPUMEHTAIbHbIE HCCIAEJOBAHUS M HCIOJb30BATH

OCHOBHbIE IIPHEMbI 00padOTKHU U

npeacTaBjJCHUs MOJYYCHHBIX JaHHBIX.

NOIIK-2.1. [Ipumenser 3HATBH YCJIOBHBIE yMeTb ONPEIENATh BJIajIeTh HABBIKAMU
OCHOBHBIE METOIBl M CpEACTBa rpaduaeckne muddepeHuaIbHbl | PabOTHI C KOHTPOIBHO-
MIPOBENCHNUS 0003HaYCHNS H3Y9aEMBIX € TmapameTpsl 1o HN3MEPHUTENBHOMN
9KCTIEPUMEHTAIBHBIX IpuOOPOB, CXEMBI CTaTHYECKAM anmnapaTypou;
HCCIIeJOBaHHH, CHCTEMBI BKJIFOUECHUS M PEXKUMBI XapaKTepUCTUKAM; HaBBIKaMH pabOTHI €
CTaHAapTU3aLUU u paboTHI 3JIEKTPOHHBIX O BUILY TUIIOBBIMH
cepruduKanmy; pudOpOB; BUI CTaTHYECKHUX CpeAcTBaMU
HOIIK-2.2. Mcnionb3yeT cnocoosl CTaTUYECKUX XapaKTEPUCTHUK HU3MEPEHUN C LEIbIO

N3MEPCHUA OCHOBHBIX
mapaMeTpoB U

u CpeacTBa I/I3MepeHHﬁ u
MMPOBOAUTL JOKCHICPUMCHTAJILHBIC

XapaKTCpUCTUK U UX
CEMENCTB B Ppa3InIHbIX

OIIPEAEIATH TUII
npudopa u cxemy

HCCIICOBAHU, CcXeMax BKIIIOYEHHS], €ro BKJIIOYEHHS], CTaTUYECKHUX
HOIIK-2.3. TIpumensieT crnocoObl OCHOBHBIE METOJIBI BEIOMpATH Ha XapaKTEPUCTUK
00pabOTKM W  TPEACTABICHHUS arnmpoKCUMaIuu IIPaKTHKE HM3y4aeMBIX CTPYKTYD;
MIONYYCHHBIX JaHHBIX U OLCHKH pe3yJIbTaToB OITUMAaJIbHEIE HaBBIKAMU
MTOTPEITHOCTH pe3yNbTaToB OKCIEPUMEHTANBHBIX PEKHMBI PaOOTHI COCTaBJIEHUS U
HU3MEpEHUN. U3MEPEHUIL. H3y4aeMBIX odopmIeHHS OTUETOB
npuOopoB; 0 pe3yJbTaTaM
JKCIEPUMEHTAIBHO JKCIIEPUMEHTAIBHBIX
ONpEAEIIATh J1a00PaTOPHBIX
CTaTUYECKUE UCCIIEIOBaHMI
XapaKTEPUCTUKU U H3y4aeMBIX CTPYKTYD,
ImapaMeTphl HaBBIKAMHU YTEHUS
Ppa3IMIHBIX NIPUHIIAITAAIBHBIX
CTPYKTYP. CXEM JJIEKTPOHHBIX
YCTPOICTB;

Pe3ynbrartel 00y4yeHHs] IO AMCUMIUIMHE JOCTHTAIOTCA B paMKax OCYIIECTBIIEHUS BCEX
BUJIOB KOHTaKTHOHM U CaMOCTOSATENIbHOM pabOoThl 00y4YaroIINUXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
y4€OHBIM IJIAHOM.

WHaukaToppl  TOCTHIKEHUS  KOMIETEHIMH  CUMTAOTCS
JIOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3YyIbTaTOB O0yUEHUS.

c(OPMHUPOBAHHBIMU  TIPU

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6bmas Tpy10€MKOCTh AUCHIUILIIMHBI COCTaBISIET 6 3a4.ell. (216 yacoB), ux pacnpezaeneHue
110 BUJaM pa0oT npecTaBieHo B Taduuie (st cryaeatoB OD0).

Bup pabot Bcero CemecTpsl (1achl)

4acoB 4 5

KonTakTHas pa6oTa, B TOM 4HCJIe:

IAyIMTOpPHBIE 3aHATHSI (BCEro):

3aHATHS JEKIMOHHOIO THUIA 48 32 16

[TPAKTUYECKHE 3aHATHS 32 32 —

irabopaTopHbIE 3aHATHS 30 — 30

MHasi kOHTAKTHasA padoTa:

KonTpoius camocrositesnisHO# pabotsl (KCP) 6 4 2

[Mpomesxyrounas arrecranus (UKP) 0,5 0,2 0,3

CamocTosiTe1bHasi padoTa, B TOM YHcJIe:

Kypcosas pabora — —

CamocTosTeNbHOE N3yYeHNE pa3/elioB, CAMONIOATOTOBKA (IpopaboTka n

MOBTOPEHUE JIEKIIHOHHOTO MaTepuala 1 MaTepraila y9eOHUKOB U y4eOHBIX 45,8 31,8 14

mocoOuid, MOAroTOBKA K JIAOOPATOPHBIM U MTPAKTHYECKHUM 3aHSATHSIM)

[ToaroToBKa K TeKylieMy KOHTPOJIIO 18 8 10

KoHTpoab:

[ToaroToBka K 9K3aMeHy 35,7 — 35,7




Oo0masi Tpy10eMKOCTh gac. 216 108 108

B TOM 4YMCJie KOHTAKTHas padora 1105 68.2 48 3

3a4. ex 6 3 3

KonTaktHas pabota mnpu poBeaeHUH yUYEOHbBIX 3aHATUHN MO TUCHUTUIMHE «IJIEKTPOHHUKA
BKIIIOYAET B CeOs: 3aHATHUS JICKIIMOHHOTO TUTIA, TPAKTHYECKHUE 3aHSATHUS, TabOpaToOpHbIe paboTHI,
IPYIIOBbIE KOHCYJAbTAIMK (TaK JK€ M BHEAYJAUTOPHBIC, 4Yepe3 JJICKTPOHHYIO Cpemy).
[TpoMexxyTodHast aTTeCTalHsI B TECTOBOW U YCTHOU (popmax.

2.2 Conepxxanue QM CUMILTHHBI
Pacnpenencnue BuI0B y4eOHOU paOOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.

Paznienbl (TeMbl) TUCIMIUIMHEL, H3y4aeMble B 4 1 5 ceMecTpax cBOHas Taduua (ounas gpopma).

KonnuectBo 4acos
. AynuropHas BueaynuropHas
Ne HammenoBanwne paznenos (Tem) Beero I KCP o
J | 113 | JIP CPC
1. |OcHOBBHI (PU3UKH MTOITYTIPOBOTHUKOB 11 4 2 5
2 Kuneruka Hocureneii 3apsna B 11 4 5 05 45
MOJIYTIPOBOJJHUKAX U TOKH.
3 duznueckue NpoLeccs NpH KOHTaKTe 20 6 4 5 05 75
Pa3HOPOJHBIX MAaTEPHAJIOB.
4.  |TIlomynpOBOIHUKOBBIC THOIBI. 21 4 4 6 0,5 6,5
5. |bunonspHsie TPaH3UCTOPBHI. 19 4 4 4 0,5 6,5
6. |TloseBble TPaH3UCTOPHI 13 2 2 4 5
7 [TonynpoBOJHUKOBBIE IPUOOPHI C 11.8 5 5 4 3.8
OTPHIATENILHBIM COMTPOTUBIICHHEM
8 BBeenue paboThI 2JIEMEHTOB 3JIEKTPOHHUKU 31 6 8 8 3 6
B @HAJIOTOBBIX CXEMax
9 TexXHOIOrMYEeCKHEe OCHOBBI HHTETPATIBHBIX 1 5 4 5
CXEM.
10. Jl1o bl ¥ TPAH3UCTOPBI - OCHOBA [IU(DPOBOI 8 5 5 4
MHUKPOCXEMOTEX HUKH
11. |BeneHue B BAaKyyMHYIO 3JICKTPOHUKY 9 6 3
12. |OnTosneKkTpoHHbBIE MPHOOPHI 10 4 1 5
13 ACTEeKThI IPUMEHEHUSI U TapaMETPBbI 4 5 2
" |HEKOTOPBIX JJIEKTPOHHBIX KOMIOHEHTOB
UTOI'O no pasdenam oucyuniurvl 179,8 48 32 30 6 63,8
3auér 0,2
[ToaroToBKa K 3K3aMEHY 35,7
DK3aMeH 0,3
OO01mast TpPyA0EMKOCTb 10 TUCIIATUTHHE 216

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansatus / cemurapsl, JIP — maboparopusie
sanstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

Pa3nensl (TeMbl) TUCIIUIUIMHEL, U3y4aeMble B 4 cemecTpe (ounas ¢hopma).

KonmgectBo yacos
AynuTopHas BreayauTtopHas
o H
No auMCHOBAHHE Pa3JICIIOB (TEM) Beero et KCP o
J | I3 | JIP CPC
1. |OcHOBBI (hM3HMKH MOTYITPOBOTHIKOB 11 4 2 5
2. |Kuneruka HOcuUTeneH 3apsiia B 11 4 2 05 45
MOJTYTIPOBOTHIKAX M TOKH.
3. [Dusuveckue nporuecchl NPU KOHTAKTE 18 6 4 05 75
Da3HOPOJHBIX MaTEPHAJIOB.




Konmuectro yacos
AynuropHas Breayautopnas
Ne HaumenoBanue paznenos (Tem) Beero o KCP i
J | I3 | JIP CPC
4. |TlomymipoBOIHUKOBEIE OB 13 4 4 0,5 4,5
5. |bunonsipHBIE TPAH3UCTOPHL. 13 4 4 0,5 4,5
6. |lloneBble TpaH3UCTOPHI 7 2 2 3
7.  |lloxynpoBOIHHKOBBIC IPHOOPEI C 58 2 2 18
OTPHIATENEHBIM CONPOTHBIICHHEM ' '
8. |BBemeHune pabOTHI 3JIEMEHTOB ICKTPOHUKH 18 4 8 2 4
B aHAJIOTOBBIX CXEMax
9. |TexHOMOrMYecKre OCHOBBI HHTETPATBHBIX 11 5 4 5
CXEM.
HUTOI'O no paso. oucy. é 4-m cemecmpe 107,8 32 32 4 39,8
3aueT 0,2
Hmozo 6 4-m cemecmpe: 108
Paznernsl (TeMbl) AUCHUIUIMHBL, H3y4aeMbIe B 5 cemecTpe (ouHas ghopma):
KonmuectBo yacos
AynuropHas BueaynuropHas
Ne HaumenoBanwue pasnenos (Tem) Beero o KCP o
J 113 | JIP CPC
3 duznyuecKkye NpoLeccs IpH KOHTaKTe 5 2
Pa3sHOPOJHBIX MAaTEPHAJIOB.
4 [omynpoBOTHUKOBBIE THOIBI. 8 6 2
5. |bunosspHBIC TPAH3UCTOPHL. 6 4 2
6. |[loneBble TpaH3UCTOPHI 6 4 2
7.  |[lomympoBOTHUKOBEIEC IPUOOPHI C 6 4 2
OTPHIATENILHBIM COITPOTUBICHHEM
8. |BBeneHune pabOTHI 371EMEHTOB 3JIEKTPOHUKH 13 5 8 1 2
B aHAJIIOTOBBIX CXeMax
10. |[dwomsl ¥ TPAH3UCTOPEI - OCHOBA (P POBOIL 8 5 2 4
MHUKPOCXEMOTEXHHUKH
11. |BBenmeHue B BaKyyMHYIO 3JICKTPOHHKY 9 6 3
12. |OnTo3IIeKTpOHHEIE TPHOOPHI 10 4 1 5
13 AcTIEKTHI IPUMEHEHUS U ITapaMeTphI 4 5 2
HEKOTOPBIX JIEKTPOHHBIX KOMIIOHEHTOB
UTOIO no pasa. ducy. 8 5-m cemecmpe 72 16 - 30 2 24
[TonroToBKa K 9K3aMEHY 35,7
DK3aMeH 0,3
Umozo 6 5-m cemecmpe: 108
2.3 Coaep:xanue pa3iesioB (TeM) THCHUIITUHBI
2.3.1 3aHsATHA JTEKIIMOHHOI0 THIIA
®dopma
No Hamvenosanme Conepxanue paszena (TeMbl) TEKYIIETO
pa3zaena (TeMsbl)
KOHTPOJIS
1. 30HHAs MOJIENb TBEPABIX Ted (METaJUIbl, IOJIyPOBOAHUKH,

OcHOBbI U3HKH I[I/IZ)J'IGKTpI/IKI/Ig. Kpucrammmueckass — pemerka  I1OJIyITPOBOJAHHKOB.

Oy POBOIHAKOS CoOCTBeHHBII ~ TOJIyNIPOBOAHUK. [IpuMecHble  MOIYIPOBOIHHKH. I3/T
[IpoBoaMMOCTb n- ¥ p- THNA. 30HHBIE JUAarpaMMBbl, YPOBHH JOHOPOB H
akuenTopos. KoMneHCHpOBaHHbIE MOJTYTTPOBOAHUKH.

2. JlBmxeHne HocuTened B aiekTpudyeckoM rmoie. Jpelidoas

Kunernka Hocuteneii  [CKOPOCTb, MOABHXHOCTb, IIOTHOCTH Jpel(oBOro Toka. YenbHas

3apsizia B npoBoguMocTh. JIuddy3nonHoe aBmwkeHue Hocutened. [LIOTHOCTH I3/T

NOJIYIIPOBOJIHUKAX U muddysnonnoro Toka. Kospoumment nuddysmm. 3aBHCHMOCTH

TOKH. TTOJIBYDKHOCTH M K03 durnerTa nudPy3un oT TUIIa HOCUTEIEH 3apsaa
u Matepuana. CBsA3b MOJABIKHOCTH U KOdPurmenta 1udhy3uu.

3. | dusnueckue mpoueccs Du3nyecKue MPOUECCH TIPH UICATH3UPOBAHHOM KOHTAaKTE 113/
IIpY KOHTAKTe MOJTYIIPOBOJHUKOB P- U N- TUIIA C OAMHAKOBOH IIHPHHO# 3anpewénnoii|  JIP/T




Pa3HOPOJIHBIX
MaTepHaJoB.

30HBI. DJIEKTPOHHO — JBIPOYHBIN IIEPEX0]] B COCTOSHUU PaBHOBECHSL.
KoHTakTHast pa3HOCTh INOTEHIHANOB, €€ 3aBHCHMOCTb OT IIHPHHBI
3anpeIEéHHON 30HbI, KOHIEHTPALUK IPUMECE  TEMIIEpPaTypbl. 30HHbIC
JUarpaMMbl KOHTAaKTa MeTalla M IOJYyNIPOBOAHWKA B COCTOSHHUHA
PaBHOBECHSL.

HepaBHoBecHoe cocrosiHue P-n nmepexona. Ilpsamoe wu
oOpaTtHOe BKJIIOUeHHE. BomsT ammepHas xapakrepuctika (BAX)
UICUTM3UPOBAHHOTO Iepexosia U e€ ypaBHeHHe. 3aBucuMocts BAX ot
KOHLIEHTPALK IPUMECH U TEMIIEPaTYPBL.

[TapameTpsl pP-N mepexoja M €ro 3JEKTpPUYECKas MOJIEIb.
Huddepennmansaoe compoTuBieHne. bapeepHas u anddy3uoHHas
€MKOCTb. 3aBUCHMOCTh ITapaMETPOB OT BEJTMYMHBI ¥ 3HAKa HAIPSDKEHUS
(cmemennst). [IpuyuHBL, BBI3BIBAIOIIME WHEPTHOCTH IIPOLIECCOB B P-N
nepexofe.

OTnnune peanbHBIX 3JIEKTPOHHO-IBIPOYHBIX IIEPEXON0B OT
WeaT3UPOBAHHOTO (JJABUHHBIA, TYHHEIBHBIA U TEIUIOBOW IPOOOH IpH
00paTHOM BKJIFOUCHHH).

ITonynpoBoAHUKOBBIE
JTHOBI.

Knaccugukamnus, Ha3HaUeHHE, XapaKTEPUCTUKH U ITapaMeTpPhL.
Brempsmutensaple  auonsl. VMmynbcHbIe nuoasl.  CTaOMINTPOHBL
Bapukanbl.  TyHHenbHblE  OUOABL,  MOHSATHE  OTPULATEIHLHOTO
conpotuBieHus. JlaBuHHo-miponieTHble auoabl. Juonel 'anna. CBY-
muonsl. JTuonsr ¢ 6apbepom lotku (JIBI). P-i-n- quomasr. OcHOBHBIE
CXeMbl TPHUMEHEHHS JUOJIOB:  BBIIPSMUTENH, CTAOMIN3aTOPHI,
cmecutenu. Ceeromsnydaromue auozas (CUJL) Ha p-n mepexoe.

13/
JIPIT

bunonsipusie
TPaH3UCTOPHI.

VYCTpOHCTBO M peXUMBI pabOTHl OUMONISAPHBIX TPAH3UCTOPOB.
dusnyeckue MpoIecchl B HOPMAJbHOM  aKTHBHOM  pEeXHME.
Koappunnentsr nepemaum TOKa. bunomspHeld TpaH3HCTOp Kak
JIMHEHHBIN 9eThIpeXxoaocHUK. COOCTBEHHBIE TapaMeTphl TPAH3UCTOPA.
OKBUBAJICHTHBIE CXEMbI B PEKHME MaJIoro curHana. CxeMbl BKITIOUCHHS
BT c¢ oOmeit 6a3oit (OB), obmum smurrepoM (0OD) m oOmUM
koiutektopoMm (OK). Cucrema auddepennuaipusix h-mapamerpos B
pasNMUHBIX cXeMax BKIIoYeHMs. CTaTHYecKHe XapaKTepUCTHKH
OWIMOJISIPHBIX ~ TPAH3UCTOPOB. Momens Dobepca-Momna.  Dddexr
MOJYJISIIIMK TOJIIIMHBEI 6a30Bo# obnactu (3ddext Dpim). [lepexoansie
M YaCTOTHBIE  XapaKTEePUCTHKH  OHWIONAPHOTO  TpaH3HCTOpA.
VMnyasCcHBINA pexxuM paboTsl. TpaH3UCTOPHBINA KiMto4. Pa3HOBHIHOCTH
OWMOJSIPHBIX ~ TPAH3UCTOPOB. Pacnpenenenue npuMece  u
3IEKTPHUYECKOe Tose 6as3bl.

13/
JIPIT

IloneBnie TPaH3UCTOPbL

Knaccugukanus nonessix tpansuctopoB (I1T). Cratudeckue
xapakrepucTuku U napametpsl [1T ¢ ynpasmsirorunm nepexogom. I1T ¢
M30JIMPOBAaHHBIM 3aTBOPOM CO BCTPOEHHBIM M HWHIYIHMPOBAHHBIM
kaHasoM. Oco6ennoctu I1T Ha apceHue rajuus ¢ 3aTBOPOM HA OCHOBE
Oaprepa Illotku. YactoTHble cBoiicTBa [1T. UMmynbcHBIE (KITIOYEBBIE)
cpoiictBa [IT. TemnepaTypHble CBOMCTBA U BUABI HCTOYHUKOB IIYMOB B
I1T. CpaBuenne nmapamerpos IIT u BT.

13/
JIP/T

ITonynpoBoAHUKOBBIE
IpUOOPHI C
OTPHUIATEIEHBIM
COTIPOTHBIICHHIEM

Ou3HUecKuil CMBICT OTpHIATENhHOTO An(D(hHEepeHIIHaTEHOTO
compotuBiicHus B npubopax ¢ BAX N- u S- tuma. O0uie cBeaeHus,
YCTPOMCTBO, TPUHIUN JEHCTBUS, OSKBUBAJICHTHas cxemMa u BAX
TUPUCTOPOB. Pa3HOBUIHOCTH TUPUCTOPOB: JUOJHBIH, TPUOIHBIH,
cumuctop. OCHOBHBIE CXEMBI IPUMEHEHHUSI.

13/
JIP/T

Beenenne paboTs
3JIEMEHTOB
3JIEKTPOHUKH B
aHAJIONOBBIX CXEMaXx

Cxema mpocreifmero ycumrensHoro kackaga sa BT (IIT) ¢
PE3UCTUBHON Harpy3kol, OCHOBHbIE NapameTpsl kackana. [lonstue o
mappepennmansiom  kackane ([K), ero cxeme, Ha3HaueHMH W
IpeUMylIecTBaX TpPU UHTErpalbHOM HcnoysHeHuu. IloBroputens
Hanpsbkenuss Ha BT wu IIT, npuHuunuanbHash cxema, OCHOBHBIE
napametpsl. Kackan Jlapaunrrona. JuHamuueckas Harpyska. Kmaccel
yCUIJIEHHS M OCOOEHHOCTH Pa0OTHI TPAH3UCTOPHBIX KackagoB. CXeMbl
YCHUIIMTENEH MOIHOCTHY Ha TpaH3UuCTOpax. OnepaluoHHbIA YCUIIUTENb U
€ro BHYTPEHHEE TPAaH3UCTOPHOE YCTPOMCTBO.

I13/JIP/T/
PT3

Texuomornueckue
OCHOBBI HHTETPATTLHBIX
CXEM.

[TmanapHas WHTErpajgbHas TEXHOJOTHA. IloATOTOBHTENBHBIC
omeparuu. OnuTakcus. Jlupdy3moHHOE W HMOHHOE JIETHPOBAHUE.
Tepmuueckoe okucneHue. Tpasnenue. Jlutorpadus. Pazpemarommas
criocoOHocTh.  CTemeHb  WHTErpanuu.  V30Jsust  DJIEMEHTOB

I13/T




UHTErpajJbHBIX cXeM. OcaJeHHe TOHKHMX IUIEHOK. M3roroBnenue
MIACCHUBHBIX 3JIEMEHTOB IOJYNPOBOJHMKOBBIX M TuOpuaHbix UC.
[IpenmyniecTBa HHTErpaJbHOU TEXHOIOTHH.
10. Ipocretimmit waBeprop Ha BT, MJMIAI- wu KMJIII-
JlMob! ¥ TPAH3HUCTOPHI - [TpaH3UCTOpax. IlapaMeTpsl KIFOUEBBIX (JOTMYECKUX) HIIEMEHTOB.
OCHOBa UG POBOH [poctetimme cxeMbl TpaH3UCTOpPHO-Tpan3ucTopHon moruku (TTJI), JIP/T
MHKPOCXEMOTEXHUKHA  |OMuUTTepHO-cBs3aHHas joruka (DCJI). Jlormueckue cxemsl Ha M/IIT u
KMAII Tpan3ucropax.
11. OCHOBBI SMHCCHOHHOHM 3JEKTPOHWKH. Bumel smuccun:
TEpMORJIEKTPOHHAS, BTOPHYHAs, 3JICKTPOHHAs, JJIEKTPOCTaTHYECKas, T
¢dorosnexTponHast. Kitaccudukanus 21eKTpoBakyyMHBIX JIaMIT (JIHO/IBL,
TPUOJBI, TETPOIbI, TEHTOABI). DJIEKTPOBaKyyMHbIE (POTO3IEMEHTH U
(OTOYMHOXKHTEIH. [Tna3menHble mMaHeaW. DJIEKTPOBAKYyMHBIE
nHauKaropsl. TuparpoHsl. KiucTpoHbsl. MarHeTpoHbL. YCTpoHCTBO
JIBBO.
12. DOTONPOBOIUMOCTH (BHYTpeHHMI ¢doroadpdexr).
B3anmogeiicTBue cBeta ¢ HOCHTEISIMH 3apsga B P-N mepexone,
(oTOAETEKTOPHBII pexxnM, GpoTosac. BonpramMnepHas xapakTepucTuka
u rapamMeTpHl. [NomynpoBogHUKOBBIE (hoTONIPUEMHUKH:
OnTos5eKTpOHHbIE ¢dortope3nucTopsl, (HoToaMOABl, (HOTOTPAH3UCTOPHI, (OTOTHPHUCTOPHI.
IpUOOPHI Ceeromsnyyaromue auonsl (CHU), MHINKATOPBI M MAaTPUYHBIC SKPAHBI JIP/T
Ha ocHoBe CHJI. Xunkokpucramideckue HUHAUKATOPHL. CoNHEUHBIE
npeobpa3oBaTenad. Pa3HOBUAHOCTH MNOTYNPOBOJHHMKOBBIX JIA3€POB.
VHKeKIIMOHHBIE ~ TMOJYIPOBOJHHKOBBIE  Jla3ephl  HAa  OCHOBE
romonepexozoB. MHKeKIIMOHHBIE Ja3epbl HA OCHOBE T€TEPOIEPEXOI0B.
13 Pa3HOBUITHOCTH, KpaTKHE XapaKTEepUCTUKH, NPUMEHEHHE U
AcniexTsl IPUMEHEHUS U .
HAPAMETDHI HEKOTODHIX MapKHPOBKA HEKOTOPBIX SMCKTPOHHBIX KOMIOHCHTOB: KOHICHCATOPEI,
SICKTPOHHBIX pesuctopbl  (BeiBoaHble SMD), ycTpolicTBa 3ammThl (BapUCTOPHI, T
COMIIOHCHTOB TEPMHCTOPEI, Ta30BbIE PA3PSIHUKH), OITYIIPOBOTHUKOBBIE MOIynH. BT
¢ ncrosp3oBanueM rereponepexona. [T Ha ocHOBE rereponepexo1oB.

BBenenue B BaKyyMHYIO
JNEKTPOHUKY

3ammra naboparopHoit pabotel  (JIP), pacuetHo-rpaduueckoro 3amanus (PI'3),
koiutokBuyM (K), rectupoBanue (T), BeimonaHeHue npaktudeckux 3aganui (I113).

2.3.2 IlpakTn4yecKkue 3aHATHS.

HanmenoBanue . dopMa TeKylIero
TemaTrka IpaKTHYECKUX 3aHATHH
Ne pasznena KOHTPOJIA
1 2 3 4

1. |OcHoBHI pu3HKH OcHoBHbIe cBolicTBa p-n mnepexoga. Pacuér|Pemenue 3amau
TIOJIYIIPOBOJHUKOB napaMeTrposB. JBuxeHue HOocuTenei B

2. |Kunernka HOcUTENEH 3apsga B |JIeKTpuueckoM noie.  JlpeiipoBas ckopocts,|Pemenue 3amay
MTOJTYTTPOBOTHUKAX M TOKH. MOJBI)KHOCTh, IUIOTHOCTH JApei(oBOro Toxa.

3. [PusMuecKue IpoLEecChl TIPH YaenvHas — TpoBoauMocTh.  JlnddysnonHoe|Pemenue 3amau
KOHTAKTE PasHOPOIHBIX JIBUKCHUE HOCUTENEH. ITnoTHOCTB
MaTepHajoB. muddysuonnoro roxa. Kospdumument nuddysun.

3aBHCUMOCTh TOJBIKHOCTH W KO3 QHIIHEHTA
mapdy3un  OT THIMA HOCHTEIeW 3apsga U
Marepuana. CBs3b MTOJABUKHOCTH 51
koapdunmenta nuddysnn. KonrakTHast pa3HOCTb
MOTEHIIMAJIOB, €€ 3aBUCUMOCTh OT UIMPHUHBI
3aMpei€HHON 30HbI, KOHIIEHTPAIMK MTpuMeced 1
Temneparypsl. HepaBHoBecHOe cocTosiHuE pP-N

nepexona.
4. |ITonynmpoBoAHNUKOBBIE OB  |[[10JIyIPOBOIHHUKOBBIE AHOMBI. Pacuér|Pemenue 3anau
napamMerpoB M cXeM. XapakTepUCTHUKU U
apaMeTpsl. BrinpsiMutensHble JIUOJBI.

Nmnynbensle quoasl. CTabumuTponsl. Bapukarisl.
TyHHenpHBIE OUOABI. MeToabl ammpoKcHMaIuu
BAX. OcHOBHBIE CXE€MBbl NPUMEHEHHS IUOJIOB:
BBIIIPSIMUTENH,  CTAOWJIN3ATOPBl,  CMECHTEINH.




Ceeromsnyyaromme guonel  (CHUJ]) wa p-n
nepexoze.
5. |bunosnspHsIe TPaH3UCTOPBHI. Touka moOKOsA OMNOJSIPHOIO TPpaH3HUCTOpa,|Pemenue 3anay
BKJIOYeHHOro mo cxeme ¢ O3, OBb, OK.
bunonsipHelii  TpaH3UCTOp  Kak  JIMHEHHBIN
YeTHIPeXMOMOCHIK. COOCTBEHHBIE TapaMeTphl
TpaH3UCTOpa. DKBUBAJICHTHBIE CXEMBI B PEKHME
masoro curgaia. Cxemsl BkiroueHus BT ¢ oOmieit
6a3oit (OB), obumm smurrepoM (OD) n obmum
KOJUIEKTOPOM (OK). Cucrtema
b depeHnnanbHpIX h-rrapaMeTpoB B pasinyHbIX
cxeMmax BKJIIOYEHHS. Cratuueckue
XapaKTEePUCTUKHU OMITOJISIPHBIX TPAH3UCTOPOB.
6. |[ToneBble TpaH3UCTOPHI Cratuueckue xapaxkrepuctuku 1 napameTpsl 11T c|Pemenue 3agau
YIPAaBJSAOIUM IIEPEXO0M. IT c
W30JIMPOBAaHHBIM 3aTBOPOM CO BCTPOCHHBIM H
WHIYIMPOBAaHHBIM KaHaloM. Pacuer cxeM u
TapaMeTpPOB BKIIIOYCHHUSL.
7. (IlomynpoBogauKoBbie pudops! |Pacuer Pa3INIHBIX cxeMm npuMeHeHns |Pemenne 3anay
C OTPHULATEIbHBIM THUPUCTOPOB: TUOAHBIN, TPUOJHBIA, CHMHCTOP.
COIIPOTUBIICHHEM
8. |BBemenue pabotel snementoB  |Pacuer  ycunureneit Ha  Tpamsucropax — c|Pemrenwe 3anmau
JJIEKTPOHUKH B aHAJIOTOBBIX TeMIepaTypHOH crabunmsanueil paboueil TOUKH.
cxeMax Juddepennnanbublii kackaa. TokoBoe 3epKao.
YacToTHBIE U UMITYJILCHBIE CBOKCTBA.
9. |TexHoMOrMUECKHE OCHOBBI Pacuer 3JIEMEHTOB rHOpHIHO-TIIEHOYHBIX | PelieHne 3amau
HHTETPalbHBIX CXEM. UHTErpaNbHBIX cXeM. [IJIeHOuHBIe pEe3UCTOPHI.
IInanapHbIe HHTErpaJIbHBIE TPAH3UCTPHIL.
2.3.3 JlaGopaTopHble 3aHATHSI.
No Hamvenoanme HaumenoBanne n1abopaTopHbIX paboT Popwma Texyimero
paszena KOHTPOJIS
1 2 3 4
W3y4yeHnne ycTpoicTBa U IMIPUHINIIA PAOOTHI . .
1 1,2 TIOJTYTIPOBOTHUKOBBIX ANOJIOB, SKCIIEPUMEHTAIILHOE EZ?SE::SEEZI;T;;;OZZM
nCcIeJOBaHHUE BOJIbTAMIIEPHBIX XapaKTEPUCTHK PA3TMIHBIMA
crioco0amu.
5 2 Beimpsimutenu. ['paduueckuii pacuér crabunuzanuu TEXHIUCCKIH OTHCT 110
' HaTpsKEHUS TIPU MOMOIIH CTaOMINTPOHA. n1abopaTopHbIM paboTam
W3zyyenne paboTsl TpaH3ucropa. HatypHoe CHATHE BXOJHBIX U . .
3 3 BBIXOJHBIX XapaKTEPUCTUK OUIIOJIIPHBIX TPAH3UCTOPOB C TCXHUHCCKIH OTHET 110
' MIOCJIEAYFOIIMM OIpe/ieNIeHHeM UX AU (hepeHIHaTbHBIX n1abopaTopHEIM paboTam
apaMeTpoB.
4 TE€XHUYECKUH OTYET MO
4, N3ydenne paboOTHI MOJIEBBIX TPAH3UCTOPOB U THPUCTOPOB. aGopaTOPHBEIM paboTaM
HccnenoBanye yCUIUTENBHOTO Kackaga Ha OCHOBE TeXHUYECKUI OTYET 110
5. 7 OUIIOIAPHOTO TPAH3UCTOPA, BKIKOUEHHOTO 10 CXEME € O0LIMM | 1aGopaTopHbIM paGoTam
SMHTTEPOM U OTPHLIATEIbHONH 00paTHOMN CBSA3BIO TIOTOKY.
9 TE€XHUYECKUH OTUET MO
6. ®usuka pabotsl GpoToanoa0B, pororpanzucropos u TSOP. 1abopaTopHBIM paboTam
5 TE€XHUYECKUH OTYET MO
7. HccnenoBanne npocteimmx nuppoBbIX MUKPOCXEM n1abopaTopHBIM paboTam
8. 1’2 KOMHBIOTCPHOQ HUCCJIICOOBAHUC MOHeHeﬁ TMMOJIYIIPOBOAHUKOBEIX |ge IpeIyCMOTpEHa
JIOI0B, NX MaTEeMaTHIeCKOE OTHCAHHE.
KommsroTepHOoe HccnenoBanne napaMeTpoB U XapaKTEPUCTHK
9. 3 BT ¢ mociieytommm onpeieenneM ux auddepenumanpuprx  ([HC MPCAYCMOTpeHa
apaMeTpoB.




10 3,4,7 KomnbroTepHOe HCCe0BaHIE YCUIUTENbHBIX KaCKal0B Ha He NpeyCMOTpeHa
OWITOJISIPHBIX U MOJICBBIX TPAH3UCTOPAX.

TEXHUYECKUH OTYET I10

HarypHoe nccreoBaHne OCHOBHBIX CXEM BKIIIOUCHUS
nabopaTopHBIM paboTam

OTIEPAIIMOHHBIX YCUIINTETICH.

[Ipy w3ydyeHWW JUCHMIUIUHBI MOTYT TIPUMEHSTCS HEKOTOpPBIE AaCIEeKThl MOICIHU
«IepeBEPHYTOr0 OOy4YEHHUS» B PEKUME IUCKYCCHOHHO-OPUEHTHPOBAHHOIO MEPEBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEPEeBEPHYTOrO Kiacca: JAWCTAaHIMOHHBIE O0pa3oBaTeIbHBIE
TEXHOJIOTHH (JIEKTpOHHOE O00OydYeHHe) B ¢GopMe CMENIaHHOTO OOY4YeHHs, OCHOBAHHOIO Ha
COUYCTAaHWHM OYHOTO0 OOydYeHHUss W OOY4YCHHS KOMIBIOTEPHBIMH CPEICTBAMH, BKIIFOYAIOIUMU
HEKOTOpPBIC acMeKThl B (hopmaTe MUCTaHIMOHHOTO oOydeHusi B coorBeTcTBuu ¢ ®I'OC BO. B
YCIIOBHSAX Pa3BUTHS AJIEKTPOHHOUW HMH(POPMAIMOHHO-00pa30BaTEIbHOM Cpebl By3a B KauecTBE
yrpaBieHus: o0yuyenueM BbiOpaHa miatgopma Moodle, ogHako, COBMECTHO € HEH JJI CO3aHUs
U MyOJIMKallUM KOHTEHTAa U Y4EOHbIX OOBEKTOB MCIONb3YIOTCS: CIyk0a BHIEO TPaHCIALUU U
MHCTPYMEHT JJIsl KOMMYHUKALIUU U 0OpaTHOM CBSI3U.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CornacHo y4yeOHOMY TUIaHY KypCOBbIE paOoThl (POEKTHI) 10 JAHHOW JUCITUTLINHE
HE IPEAYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YarIUXCsl M0 JUCHUILIMHE (MO1YJIIO)

HepequL y‘le6HO'MGTO,Z[I/I‘IeCKOFO obecreyeHus JUCHUILINHBI I10

Ne Buxg CPC N
BBITIOJTHEHHUIO CAMOCTOSITEIIbHOW PabOTHI
1 |IIpopabotka y4eGHOTO 1. TTonmynpoBoIHUKOBBIE TPUOOPHI : yueOHOE TOcOOUe ISl CTYACHTOB BY30B /
(TeopeTHuecKoro B. B. [ackiakos, JI. K. Uupkus. - 8-e uss., ucnp. - CII6. [u xp.] : Jlaus ,

Marepuaina), mogroropka k- [2006. - 479 c.

TeKyuied u npomexxyrodnoit |2. lllyka, A. A. Dnextponuka B 4 4. Yacts 1. BakyymHas u ruia3zmeHHast
aTTecTanuu (3a4éry, TecTaM H|dJICKTPOHHKA : yueOHHUK 11t By30B / A. A. Illyka, A. C. Curos ; mox
BOTIPOCaM) penaknueit A. C. CuroBa. — 2-e u3., HcIp. U 1o1. — MocCKBa :
UznarensctBo FOpaiit, 2020. — 172 c. — (Bricmee o6pa3oBanue). — ISBN
978-5-534-01763-2. — Texcrt : anektponnslii // IBC KOpaiir [calT]. —
URL: https://urait.ru/bcode/451115

3. lyka, A. A. Dnexrporuka B 4 4. Yacts 2. MHKpOAJIEKTPOHHKA : yIeOHUK
s By3oB / A. A. lllyka, A. C. Curos ; oTBeTCTBeHHEIH penaktop A. C.
CuroB. — 2-e u3n., ucnp. u goi1. — Mocksa : M3natensctBo HOpaiit, 2021.
— 326 ¢. — (Bsicmiee obpasosanue). — ISBN 978-5-534-01867-7. — Tekcr
: anexTponHsiii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/470589
4. Buneo 06 ycTpoiicTBax mpojiaBaeMbIx KoMrnanue «Ywm u Jum»
MOJTYIPOBOTHUKOBBIX KOMIIOHEHTOB https://www.chipdip.ru/video

5. Meronndeckre yka3aHus 110 OPraHU3aLlH CaMOCTOSTEIBHON padoTHI
CTYJICHTOB, YTBEp)KIECHHbIE Ka)epoil ONTOAIEKTPOHUKH, IIPOTOKOI Ne 6

ot «01» mapra 2017r.
2 |IlogroroBka K mpaktuueckuM |1. MeToandeckue ykazaHHs 10 OpraHU3aluy CaMOCTOSTENILHON paboThI
3aHATHIM CTYJICHTOB, YTBEpP)KIECHHbIE Kahepoil ONTOAIEKTPOHUKH, IIPOTOKOI Ne 6
ot «01» mapta 2017r.

2. byp6aesa H.B. COopHuK 3a/1a4 1O TOJTyIIPOBOAHUKOBOH AIIEKTPOHUKE. M.:
Oduzmatiut (2004) 2006 t., - 168c.: § Ocnosnbie ceoiicmea p-n nepexooa
3amaum ans pemenns (§ 1.1, ctp. 9 - 14) ma mom: Ne 1.1.15, 1.1.20 (§ 1.1, ro.
1, ctp. 13, ctp.14); Ilonynposoonurosvie ouodvt. Cmadbunumponst.

3amaqn g pemenus (§ 1.2, § 1.3, ctp. 20-24, ctp. 26-27) Ha mom: Ne 1.2.9,
1.3.7 (§ 1.1, ron. 1, ctp. 23, § 1.3, c1p. 26-27); Touka noxkos ounonapnozo
mMPAaH3uCmMopa, 6KAI0UEHHO20 N0 CXeme C O0UWUM IMUMMEPOM 3aaUU IS
pewrenust (§ 2.1, ctp. 32-33) Ha gom: Ne 2.1.5, 2.1.7 (§ 2.1, tn.2, ctp. 33, c1p.
34)...



https://urait.ru/bcode/451115
https://www.chipdip.ru/video

3. Tepexos, B. A. 3agauHuK 10 3JCKTPOHHBIM IPUOOpaM : yaeOHOe mocodue /
B. A. TepexoB. — 4-e u3z., crep. — Cankt-IlerepOypr : Jlans, 2016. — 280
c. — ISBN 978-5-8114-0503-9. — Tekcer : 3J1e1<Tp0HHLH71 // Jlanp
3JIEKTPOHHO-ONOIHOTEUHAS cucTema. URL:
https://e.lanbook.com/book/76831 (nara obpamenus: 29.07. 2021) — Pexnm
JOCTYyTIA.

3 |IloaroroBka K BHIMOJHEHUIO |1. MeToandeckue yka3aHHs 10 OpraHU3alruyi CaMOCTOATENILHOM paboThI
71a00paTOPHBIX PadoOT. CTYJICHTOB, YTBEP)KICHHbIE Ka)eIpoil ONTOANEKTPOHUKH, ITPOTOKOI Ne 6
Odopmienne Texauueckoro |ot «01» mapra 2017r.

oT4éra 1o J1abopaToOpHHIM 2. Mertoanueckue peKOMEHIAIMHI, OTIMCAHUS U 3aJaHUs K ITPOBEJICHUIO
paboram. n1ab0paTopHBIX padoT: OCHOBBI 3JIEKTPOHUKH: Ta00PATOPHBIH MPAKTUKYM
/aBT.: A.C. Jleuenko, K.C. Kopotkos, B.M. ABanecos, H.A. SIkoBeHKO. —
Kpacnonmap: Kybanckwuii roc. yu-1, 2020. — 158 c.

Y4eOHO-MeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromUXCs U3
YUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 310poBbsi (OB3) npenocTaBistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALINU:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3WPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
o0yJaromuxcs.

3. OOpaszoBaTeJbHbIe TEXHOJIOIMH, NPHMEHsieMble NPH OCBOCHMH JUCHHUILINHBI
(Mmonmy.Jist)

[Tpy u3y4yeHnn TUCHMIUIMHBI IPOBOJATCS CIIEAYIOIINE BUIbI YIEOHBIX 3aHATHI U paloT:
JIEKLMH, MPaKTUYECKHE 3aHATUS, JOMAaIlHUE 3a/laHus, TECTUPOBAaHHUE, 3aluTa JabopaTOpPHBIX
paboT, KOHCYNbTAllMM C HpenojaBaTeleM, CaMOCTOATEeNbHas pabdoTa CTYAEHTOB (U3ydyeHHE
TEOPETUYECKOr0 MaTepuana, IOATrOTOBKAa K NPAKTHUYECKUMU 3aHATHSM, IOJATOTOBKAa K
7a00paTOPHBIM 3aHATHSAM, BBIOJHEHHME JOMAIIHUX 3aJaHHi, MOJArOTOBKA K TECTHPOBAHMIO,
3a4eTy M DK3aMEHY).

Jlig poBeieHNsI 4acTU JIEKIIMOHHBIX 3aHATHUN UCIIOJIb3YIOTCSA MYJIbTUMEIUMHBIE CPEICTBA
BOCIPOM3BEICHUS aKTUBHOTO COJIEP)KMMOTO (3aHATUSI B MHTEPAKTUBHOM (popMe), O3BOJISIOLIETO
CTYAEHTY BOCIIPUHMMATh OCOOCHHOCTH U3y4yaeMOH TUCIMITIIMHBI, UTPAIOIUe PEIAIOIYIO POJib B
MOHMMAaHUU U BOCTIPUSITHH, a TaK e B (opMUpoBaHUU NpodecCHOHATbHBIX KomneTeHuui. 1o
psaAy TeM IUCHMIUIMHBL JIEKIMH IMPOXOIUT B KiaccuyeckoM crtuie. CTyneHTy B pexume
CaMOCTOSITENIbHON paboThl PEKOMEHYETCSl H3yUYeHHUE KOPOTKOMETPAXKHBIX BUAEO(DPArMEHTHI 11O
M3Y4aEeMbIM BOIIPOCAM.

[Tpu npoBeneHnN MPaKTUUECKUX 3aHATUNA MOXKET UCIOJIb30BaThCS JOCKA, JUISl pAaCUETOB U
aHaIW3a JIaHHBIX MOTYT IIPUMEHATHCA  JONOJIHUTEIbHBIE  CIPABOYHBIE  MaTEpUAJIbI.
[IpenBapuTenbHO U3ydast pEKOMEHJOBAaHHYIO JINTEPATYPY CTYACHTHI TOTOBSTCS K IPAKTUYECKOMY
3aHATUIO - AHATU3UPYIOT NpPEIJIOKEHHbIE B YyueOHHMKE MpUMephbl pemieHus 3amgad. Ha
MPAKTUYECKUX 3aHATUSAX ydyeOHas Tpyma JAEeTUTCsS Ha MOATrpynmnsl mo 5-7 yenoBeka. Kaxmoit
NOJArPYNIE BBIJAIOTCA CBOM HMCXOAHBIX JAaHHBIE K pacCMaTpUBAacMbIM Ha 3aHATHM 3aJadyaM.
Pemenne 3agaun rpynna odopmisier Ha AOCKe M MyOJau4HO 3amuiaer. [Ipy BOZHUKHOBEHUU
TPYAHOCTEHN MpenojaBaTellb IOMOraeT IpynaM B JOCTUKEHUH IOJIO0KUTENBHOTO pe3yabTaTa. B
XO0/JI€ IPOBEPKHU MTPOMEKYTOUHBIX PE3Y/IbTATOB, TOMCKA U UCIIPABICHHSI OLIMOOK, OCYIIECTBISIETCS
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MHTEPaKTHUBHOE B3aUMOCHCTBUE BCEX YUACTHUKOB 3aHSATHS.

ITpu mpoBeaeHuu J1abOpaTOpHBIX pabOT MOArpymHna pa3zdbuBaeTcss Ha KOMaHAbl 1o 2-3
yenoBeka. Kaxmoil KomaHze BBIIAETCS 3aJaHUE Ha BBINOJIHEHHE J1A0OpaTOPHOH pabOTHI
(oTIMYaeTcsi XapaKTEPUCTUKAMHU 3JIEMEHTOB IOJIYHIPOBOJHUKOBBIX MpHOOpoB). CTyaeHTHI
CaMOCTOSITENIFHO ~PaCIpeieisiioT OO0s3aHHOCTH W TMPHUCTYNAIOT K BBINOJIHEHUIO 3a/laHMs,
B3aUMOJICHCTBYsT Mexay cobOoil. IlpenogaBarenb KOHTPOJIMPYET XOJ BBITOJHEHHUSI pPabOThI
KaX/I0i TpyNIoi, mpoBepsieT MPaBHIBLHOCTh COOPKM AJIEKTPHUECKUX CXEM U MOJKIIOYEHUS
U3MEPUTENIbHBIX MPUOOPOB. YTOUHSS XOZ PAaOOThI, €CIM CTYIEHTbl YTO-TO BBIIOJHSIOT HE
IIPaBWJIBHO, IPENOJAaBaTellb I[IOMOTaeT MM IPEOJI0JIETh CIIOXKHBIE MOMEHTHI M IpPOBEPSET
JIOCTOBEPHOCTh ~ IOJIyYEHHBIX OIKCIEPUMEHTaNbHbIX pe3yinpTaToB. llocie odopmienus
TEXHUUYECKOI0 0TYETa KOMaH/Ibl OTBEYAIOT HA TEOPETUUYECKHE KOHTPOJIbHBIE U JOTIOJIHUTEIbHbBIC
BOIPOCHI U 3aIIMIIAIOT J1a00paTOpHYo padoTy.

[To n3yyaemoli AMCUMIUIMHE CTYAECHTaM IPEIOCTABISAETCS BO3MOYKHOCTH I10Jb30BATHCS
y4eOHO-METOJUUYECKUMHU MaTepHajaMd M PEeKOMEHJAlMSIMU pa3MEIEHHBIMH B 3JEKTPOHHOM
UH(POPMAIIMOHHO-00pa3oBaTeNbHOM cpene MoaynbHoro JJuramudeckoro O0yuenns Kyol'y.

KoHcynbranuu npoBoAsTcs pa3 B ABE HEJENH Ul pa3bsCHEHUS MPOOJEMHBIX MOMEHTOB
IIPU CaMOCTOSITEIbHOM U3Y4YE€HUHU BOMPOCOB U3Y4aeMOM JUCLUIIINHBIL.

Takum 00pa3oM, OCHOBHBIMH 00pPa30BATe/IbHBIMU TEXHOJIOTHAMH, MCIOIb3yeMbIMH B
y4eOHOM Tmipouecce SIBJISIOTCA: HHTEPAKTUBHAs JIEKIUS C MYJIbTUMEAUMHON CHUCTEMOW U
aKTUBHBIM BOBJICYCHMEM CTYJIEHTOB B Yy4YeOHbI mporecc; OOCYXICHHE CIOXHBIX U
JMICKYCCHOHHBIX BOIIPOCOB W MPOOJIEM M € MOCIEAYIOUMM pa30opoM JTHX BOIPOCOB Ha
NPAaKTUYECKUX 3aHATHSIX; JabopaTopHble 3aHATHS — paboTa CTYJEHTOB B MalbIX IpyIax B
peKUMax B3aMMOJEUCTBUSI «IPENoJaBarTellb — CTYJEHT», «CTYJIEHT — MPENOoIaBaTeb), «CTYACHT —
cryaeHT». [Ipu mpoBeeHnH MPaKTUYECKUX M J1aOOpaTOPHBIX Y4EOHBIX 3aHATHH MPeTyCMOTPEHO
pa3BUTHE Yy OOYYArOIIMXCS HABBIKOB KOMAaHAHOW pabOThl, MEKIMYHOCTHOW KOMMYHHKAIIHH,
NPUHATHA PELLICHUH U IUAEPCKUX KauecTB.

Jlns nun ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSI NPEAYCMOTPEHA OpTraHU3alMs
KOHCYIIBTAIMI C UCIIOJIb30BAHUEM JJIEKTPOHHO# mouthl win Microsoft Teams.

[lpy w3yYeHWH JUCHMIUTMHBI MOTYT TPHUMEHSTCS HEKOTOPBIE AaCMEeKThl MOJIEIH
«epeBEPHYTOr0 OOyUEHHUs» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOrO
Kjlacca WJIM BHUPTYaJbHOTO NEpeBEPHYTOTO Kiacca: JAUCTAaHIMOHHBIE 00pa30BaTENIbHbBIE
TEXHOJIOTUN (3JIEKTpOHHOE OoOyuyeHue) B (opMe CMEIIaHHOro OOy4YeHMs, OCHOBAaHHOIO Ha
COYETaHUM OYHOro OOydeHHs M OOy4YeHHS KOMIIBIOTEPHBIMU CPEACTBAMHU, BKIHOYAIOIIUMU
HEKOTOphIE aclekThl B (hopMaTe AUCTAHIMOHHOro oOyyeHus B cootBercTBUu ¢ PI'OC BO. B
YCIIOBHSIX Pa3BUTHS DJIEKTPOHHON HH(GOPMAIIMOHHO-00pa30BaTeIbHON Cpelbl By3a B KaueCTBE
ynpaBiieHus: oOyueHreM BblOpaHa atdopma Moodle, oqHaKo, COBMECTHO € HEW JUTs CO3JIaHUS
U NyONMKaIlMy KOHTEHTa M Y4eOHBIX OOBEKTOB HMCHOJBb3YIOTCS: CIy)kOa BUIEO TPaHCISLIUU
Microsoft Stream 1 HUHCTpYMEHT U1 KOMMYHHKAIMK U 00paTHOH cBsi3u Microsoft Teams.

4. OueHoYHBbIE CPEACTBA AJS TeKyLIero KOHTPOJISA yCleBaeMOCTH U NMPOMEe:KYTOUYHOMH
arrecTauuu

O1eHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHUI 00yJaromuxcsl, OCBOMBIIMX IPOrpaMMy y4eOHOM TUCIUIUINHBI « DJIEKTPOHUKAY.

OneHoYyHbIE Cpe/CTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Uil MPOBEACHUS TeKylero
KOHTPOJISl B (OopMe TECTOBBIX 3aJaHUM, pacdeTHO-TpaUUECKUX 33aJaHUH U NMPOMEeKYTOUYHOM
arrecTanuu B GopMe BOIIPOCOB JIs MOATOTOBKE K 3a4€THOMY TECTUPOBAHUIO U BOIIPOCOB U 3a/1a4
K DK3aMEHY.



CTpyKTypa OLEHOYHBIX CPeICTB A/ TeKylIeil U MPOMEe:KYTOYHOM aTTecTAllun

HaumenoBanu
e
pazzena

Kon
HHINKA
TOpa

PesynbraTe! 00ydeHns

HaumMeHnoBaHue o11eHOYHOTO CpCACTBa

Texkywmuil KOHTPOJIb

IIpomesxyTouna
s aTTECTALHs

OcHOBBI
¢buznkn
MOJYIPOBOIH
HKOB

OIIK-1

3HaTh: Qr3ndeckue IBICHUS U 3P PEKTHI,
OlpeNeISFOIINE MPHHIMI JeHCTBUS
OCHOBHBIX IIOJIYIIPOBOHUKOBBIX,
OIITOJICKTPOHHBIX IPHOOPOB; 30HHBIE
JMarpaMMBbl COOCTBEHHBIX H IPUMECHBIX
MIOJIYIPOBOTHUKOB, INPUHBI 3aIIPEIIeHHOH
30HBI (MaTepuana);

yMeTh: HaXOJUTh 3HAYCHHS
ANEKTPOYU3NUECKHUX [TapaMETPOB OCHOBHBIX
MOJIYIPOBOTHUKOBBIX MAaTepUAJIOB B yueOHOMH
U CIIPaBOYHOMU JTUTEpAType ISl OLICHKH HX
BJIMSIHUS Ha TIapaMeTPBl CTPYKTYD;
BJIAJleTh. HABBIKAMH H300pakeHUS
MOJTYIIPOBOJHUKOBBIX CTPYKTYP C
HCIIONB30BAaHUEM 30HHBIX YHEPIeTHICCKHX
JAarpamm;

Tect no pazneny
13 (perenue 3amaq)

Bompocs! Ha
3auere 1-4;
sK3aMene 1-3;

Kuneruka
HOocHUTenen
3apsna B
MOJIYIPOBOTH
HMKax U TOKHU.

OIIK-1

3HATh: QU3NUecKHe ABICHUS 1 d3PPEKTHI,
ONpeACIIAIOIUE IPUHIUI NEHCTBUS
OCHOBHBIX II0JIyIIPOBOJIHUKOBBIX,
OIITORJIEKTPOHHBIX TPUOOPOB; 30HHBIE
JIMarpaMMbl COOCTBEHHBIX M IPUMECHBIX
MOJIyIIPOBOJHUKOB, P-N mepexona,
KOHIIEHTPaluH IPUMeECEii;

YMeTh: HAXOIUTb 3HAYCHU
EKTPOYU3NUECKHX ITapaMETPOB OCHOBHBIX
TIOJYIPOBOTHUKOBBIX MAaTepHaJIOB B yUeOHOH
U CIIPaBOYHOH JIUTEpaType Al OLEHKH UX
BJIMSIHUS HA [1apaMETPbl CTPYKTYD;

Tect no pazneny
13 (pemenue 3aga4)

Bompocs! Ha
3ayere 5-11,20;
JK3aMmeHe 4;

dusnueckne
MIPOIIECCHI
MIPH KOHTAKTe
Pa3HOPOJHBIX
MaTepuasoB.

OIIK-1

3HATh: QrU3HYecKue IBICHUS U 3PPEKTHI,
ONpEACIISIOUE IPUHIUI IEHCTBUS
OCHOBHBIX HOJTYIPOBOJHUKOBBIX, U
OTITO3JIEKTPOHHBIX IIPHOOPOB; P-N mepexoa,
KOHTaKTa METaJJI-TIOJIyIPOBOIHUK U
MPOCTENILIEro reTeponepexoa;
MaTeMaTHYECKYI0 MOJIENb
HICUTU3UPOBAHHOTO P-N TIEpexXo/a 1 BIUSHHUE
Ha BAX mmpuHsl 3anpernieHHoN 30Hbl
(MaTepuana), TeMneparypsl 1 KOHICHTPALMN
IpuUMecei;

YMeTh: HAXOJUTh 3HAUEHUS
3MEKTPOPU3NIECKHUX MTAaPaAMETPOB OCHOBHBIX
MTOJTYTIPOBOTHIUKOBEIX MaTepPHAaJIOB B y4eOHON
1 CTIPaBOYHOI TUTEpaType AT OLICHKH HX
BIIMSTHAS HA MTApaMeTPHI CTPYKTYD;

BJIaJeTh: HAaBBIKAMH H300paXKeHUs
MTOJTYTIPOBOIHUKOBEBIX CTPYKTYD C
HCIOJb30BaHUEM 30HHBIX YHEPT€THUECKUX
JMarpaMm;

Tect no pazneny
JlabopaTopHas pabora
I13 (pemenue 3aga4)

Bormpocs! Ha
3ayere 12-
19,21, 22;
JK3aMeHe
5,6,8,9,10,13;




IMomynpoBonx
HKOBBIE
JIVOJTBI.

OIIK-1

3HATh: PYHKIMOHAILHOE Ha3HAYEHHE
U3y4aeMBIX IPHOOPOB; IPUHIUIT ASHCTBUSA
H3y4aeMBIX IPHOOPOB 1 TIOHUMATh CYLTHOCTb
(U3NYECKUX TIPOLIECCOB U SBICHUIA,
MPOUCXOMAIINX B HUX; PU3HUESCKUI CMBICIT
mddepeHnnatbHBIX, YACTOTHBIX H
UMITYJIECHBIX IApaMeTPOB IIPUOOPOB;
yMeTh: OOBSCHSAThH YCTPOICTBO U3y4aeMbIX
puOOPOB, UX MPUHINN JEHCTBHS,
Ha3HAa4YEeHUE AJIEMEHTOB CTPYKTYPBI H UX
BJIMSIHHE Ha 3JIEKTPUYECKUE MTapaMeTpPhl U
YaCTOTHBIE CBOICTBA; MOJIb30BATHCS
CIIPaBOYHBIMH IKCILTyaTallHOHHBIMH
mapaMeTpamu mprOopoB;

BJIaJleTh: HAaBBIKAMH H300paskeHUS
HOJTyIIPOBOJHUKOBBIX CTPYKTYP C
HCIIONB30BAaHUEM 30HHBIX YHEPIeTHICCKHX
JIHarpamu;

OIIK-2

3HATh: YCIOBHBIEC rpaduieckue 0003HaYCHHA
N3y4aeMbIX IPHOOPOB, CXEMBI BKJIIOYCHUS U
PEKUMBI pabOThI AJIEKTPOHHBIX IPHOOPOB;
BUJI CTATUYECKUX XaPAKTCPUCTUK U UX
CEMENCTB B Pa3/IMYHbIX CXEMaX BKIIIOUEHUS;
OCHOBHBIE METO/IbI ANNPOKCUMALUI
Pe3yNbTaToOB 3KCIEPUMEHTAJIBHBIX
HU3MEpPEHUH.

yMeTh: onpenenits quddepeHnuansHbie
MapaMeTphl O CTATHYECKUM
XapaKTEepUCTHKAM; IO BUAY CTATHUECKUX
XapaKTEePUCTHK ONPENENATh TUII IpHOopa u
CXEMY €ro BKJIIOUEHHS; IKCIIEPUMEHTAIBHO
OIPEAEIISATh CTATUUECKUE XaPAKTEPUCTUKU U
[IapaMeTpsbl Pa3IMYHbIX CTPYKTYD.

BJIaJeTh. HABBIKAMH PaOOTHI C KOHTPOJIBHO-
U3MEPUTEIILHON anmnaparypoi; HaBblKaMu
paboThI ¢ THIIOBBIMHU CPEICTBAMH U3MEPEHHUH
C LIEJIbI0 U3MEPEHUSI OCHOBHBIX I1apaMETPOB U
CTaTUYECKUX XapaKTEPUCTUK U3Yyd9aeMbIX
CTPYKTYp; HaBBIKAMHU COCTABICHUS U
oopMIICHHS OTYETOB IO PE3yIbTATAM
9KCTIEPUMEHTAIIBHBIX J1a00PaTOPHBIX
HCCIIeJOBAaHUN U3y4aeMBIX CTPYKTYD,
HaBbIKaMU YTEHUS IIPUHIUIHAIBHBIX CXEM
3JIEKTPOHHBIX YCTPONCTB;

Tect no pazueny

JlabopaTopnas paboTa
13 (perenue 3amaq)
Pacuerno-rpaduaeckoe

3aganue 1

Bonpoc Ha
3auere 23-53;
sK3aMeHe /-9,
11-15;

bunonsipuele
TPaH3HCTOPBIL.

OIIK-1

3HATh: QYHKIMOHAIHHOE HA3HAYCHHE
H3yYaeMBbIX TPUOOPOB; MPUHIIHIT AEUCTBHUS
M3yYaeMbIX IPUOOPOB M MOHUMATh CYITHOCTh
(U3NIECKUX MPOIECCOB U SBJICHUH,
MIPOUCXOAINX B HUX; (PU3UUECKUIA CMBICIT
muddepeHInaTbHBIX, YACTOTHBIX H
AMITYJIBCHBIX TAPaMETPOB IIPUOOPOB;
9KBUBAJICHTHBIE CXEMBI OUIIOISIPHOTO
TPaH3UCTOPA;

YMeTh: OOBSCHATh YCTPOHUCTBO U3y4aeMbIX
puOOPOB, MX MPUHIUM JICHCTBUS,
Ha3HAYE€HHUE DIIEMEHTOB CTPYKTYPEI U UX
BJIMSTHUEC HA DJICKTPUYCCKUE TapaMETPhI U
HYaCTOTHBIC CBOﬁCTBa; IIOJIB30BATHCA
CIPABOYHBIMH IKCILTYaTaIIHOHHBIMH
rapamMeTpamMu pruOOpoB;

BJIa/IETh: HAaBbIKAMHU OIPE/ICIICHHS
HEHUCTIPABHBIX KOMIIOHCHTOB (3JIEMEHTAPHBIX
AJIEKTPOHHBIX MOTYIPOBOTHHKOBBIX

Tect o pazneny

Jlaboparopnas pabota
13 (perenue 3amaq)

Bompoc Ha
3ayere 54-79;
sx3amene 16-20;




puOOPOB) 10 UX BHELIHEMY BHIY U
NIEKTPUUECKUM XapaKTEPUCTHKAM; HaBBIKAMH
n300paXeHHS TOTYyTIPOBOIHUKOBBIX CTPYKTYP
C HCTIOJIb30BAHMEM 30HHBIX SHEPTeTHIECKUX
JHarpaMu;

OIIK-2

3HATh: YCIOBHBIE TpadruecKkue 0003HaYCHIUS
N3y4aeMbIX IPHOOPOB, CXEMBI BKIIOYCHUS U
PEXXUMBI PaOOTHI AIIEKTPOHHBIX IPHOOPOB;
BUJI CTATHYECKHUX XapaKTEPUCTUK U UX
CEMEICTB B Pa3JIMYHBIX CXEMaX BKIIOYCHHUS;
OCHOBHBIE METO/IbI aNMIPOKCUMALIUU
PE3YNIBTaTOB IKCIIEPUMEHTAIBHBIX
U3MEpPEHUN.

yMeTh: onpenenats quddepeHnmansHble
IapaMeTphl IO CTATHIECKUM
XapaKTEePUCTHUKaM; 1O BHIY CTaTHIECKUX
XapaKTEePUCTUK ONPENENATh TUII IpHOopa 1
CXEMY €ro BKIIFOUEHHS; SKCIICPUMEHTAIILHO
OIIPEAEIATh CTATHYECKHE XapaKTEePHCTHKH U
TIapaMeTphl PA3INIHBIX CTPYKTYP.

BJIaJeTh. HABBIKAMH PaOOTHI C KOHTPOJIBHO-
HU3MEPUTENIBHON aNNapaTypou; HaBbIKAMU
paboThI ¢ THIIOBBIMHU CPEICTBAMH U3MEPEHHUH
C LIebI0 U3MEPEHUSI OCHOBHBIX ITapaMeTpoB U
CTaTHYECKUX XapaKTEPUCTHK M3YIaeMbIX
CTPYKTYp; HaBbIKAMHU COCTaBJICHHS
o(opMIICHHS OTYETOB 110 PE3yIbTATAM
9KCTIEPUMEHTAIBHBIX J1a00PaTOPHBIX
HCCIIEIOBAaHUN H3Y4aeMBIX CTPYKTYP,
HaBBIKAMH YTCHUS IPUHIMITHATIBHBIX CXEM
IICKTPOHHBIX YCTPOICTB;

TloneBnie
TPaH3UCTOPHI

OIIK-1

3HATh: QYHKLIHOHAILHOE Ha3HAYCHHE
U3y4aeMbIX PUOOPOB; MIPHUHITHIT JEHCTBHSI
U3y4aeMbIX PUOOPOB U TIOHUMATH CYITHOCTh
(bu3HIECKUX TPOIIECCOB U SBICHUIA,
MPOUCXOSIINX B HUX; QU3MIECKHHA CMBICT
i depeHInanbHbIX, YACTOTHBIX U
UMITYJIBCHBIX TTAPaMETPOB MPUOOPOB;
9KBHBAJICHTHBIE CXEMBI MIOJICBOTO
TPaH3UCTOPA;

yYMeTh: OOBSCHATD YCTPOHCTBO N3y4aeMbIX
npuOOPOB, HX IPHHIIMI JICHCTBHY,
Ha3HauYCHHUE 3JIEMEHTOB CTPYKTYPHI U HX
BIIMSIHUE HA 3JIEKTPUICCKHE MapaMeTphl U
YaCTOTHBIE CBOWCTBA; MOJI30BATHCSI
CIIPaBOYHBIMH IKCILTYaTAIIHOHHBIMH
rapameTpamu prOopoB;

BJIAJIETh: HABBIKAMH OTPEICICHHSI
HEHCIIPABHBIX KOMIIOHEHTOB (3JIEMEHTAPHBIX
3JIEKTPOHHBIX MOJTYIPOBOTHUKOBBIX
npubOpPOB) MO X BHELIHEMY BHIY H
JNIEKTPUYCCKUM XapaKTEPUCTUKaM; HaBBIKAMH
H300paKeHHs MOTYIPOBOIHUKOBBIX CTPYKTYP
C UCIIOJIb30BAaHUEM 30HHBIX DHEPIeTHYCCKHX
JIMarpamu;

OIIK-2

3HATh: YCIIOBHBIE rpauiyeckrue 0003HaYeHHS
M3y4YaeMBbIX IPUOOPOB, CXEMBI BKIIOUCHHS U
PEXHUMBI PaOOTHI AIIEKTPOHHBIX IPHOOPOB;
BUJI CTATHYECKHUX XapAKTEPUCTUK U UX
CEMEHCTB B PA3IIMUHBIX CXEMaX BKIIOYCHHUS;
OCHOBHBIE METO/IbI ANMIPOKCHMAINU
PE3yJIbTATOB AKCIIEPUMEHTAIBHBIX
HU3MEpeHui.

Tect no pazneny
JlabopaTopHas pabora
I13 (pemenue 3aga4)

Bormpoc Ha
3ayere 88-97;
sx3amene 21-20;




yMeTh: onpenenits quddepeHuuansHble
MapaMeTphl 0 CTaTHIECKUM
XapaKTEepUCTHUKaM; MO BHIY CTaTHIECKUX
XapaKTEePUCTUK ONPENENATh TUII IpHOopa 1
CXEMY €r0 BKIIFOUEHHS; SKCIICPUMEHTAIIBHO
OIIPEAEIATh CTATHYECKHE XapaKTEPHCTHKH U
TapaMeTphl PAa3IUIHBIX CTPYKTYP.

BJIa/IeTh. HABBIKAMH Pa0OTHI C KOHTPOJIBHO-
HM3MEPUTENBHON anmnaparypoil; HaBbIKaMU
paboTHI C THITOBBIMHU CPEJICTBAMH U3MEPEHUI
C LIEbI0 U3MEPEHNUSI OCHOBHBIX NTapaMeTpoB U
CTaTUYECKUX XapaKTEePUCTUK U3YydaeMBbIX
CTPYKTYp; HaBBIKAMU COCTABIICHUS U
o(opMIICHHS OTYETOB IO PE3yabTaTaM
9KCTIEPUMEHTAIBHBIX J1a00PATOPHBIX
HCCIIEIOBAaHUN M3Y4aeMBIX CTPYKTYP,
HaBBIKAMH YTCHUS IPHHIMITHATIBHBIX CXEM
JIEKTPOHHBIX YCTPOICTB;

[HonynpoBoan
HKOBBIE
puOOpHI C
OTpHLATENbH
BIM
COTIPOTHUBIICHU
eM

OIIK-1

3HATh: QYHKIMOHAIFHOE HAa3HAYCHHE
U3y4aeMbIX IIPUOOPOB; MIPUHLIKII ASHCTBHS
H3y4aeMbIX TIPHOOPOB 1 TIOHUMATH CYITHOCTh
(bHU3HUECKUX TIPOIIECCOB U SBICHUIA,
MPOUCXOIAIINX B HUX; PU3NUCCKUI CMBICIT
i depeHInanbHbIX, YaCTOTHBIX U
HUMITYJIECHBIX TAPAMETPOB IPUOOPOB;

YMETh: OOBSICHSTH YCTPOUCTBO U3YIaEMbIX
nprOOPOB, MX IPUHIKI ACHCTBUS,
Ha3HAYCHUE 3IEMEHTOB CTPYKTYPHI U HX
BIIMSIHHE Ha JICKTPUYCCKHE TAPaMETPhI U
9aCTOTHBIC CBOMCTBA; MOJIB30BATHCSI
CIIPAaBOYHBIMU IKCILTYaTAlHOHHBIMH
napameTpamMu IprubopoB;

BJIAJI€Th: HABBIKAMH OTPEICICHHS
HEHCIIPABHBIX KOMITOHEHTOB (3JIEMEHTAPHBIX
SIIEKTPOHHBIX MOJTYIPOBOTHUKOBBIX
nprOOPOB) MO UX BHEITHEMY BHIY U
SIIEKTPUYECKUM XapaKTEPUCTHKAM; HABBIKAMH
U300pasKEeHHs [IOJIYIIPOBOJHUKOBBIX CTPYKTYP
C UCIIOJIb30BAaHUEM 30HHBIX IHEPreTHIECKUX
JHarpamm;

OIIK-2

3HATH: YCIOBHBIE TpadruecKue 0003HaYCHUS
M3YyYaeMbIX MTPUOOPOB, CXEMBI BKIIFOUCHHS U
PEXXUMBI PaOOTHI IIEKTPOHHBIX IPHOOPOB;
BUJ] CTATUYECKUX XAPAKTEPUCTHK U UX
CEMEHCTB B pa3lIMYHBIX CXeMaX BKIIIOUEHUS;
OCHOBHBIE METO/IbI AIMPOKCUMAITIH
Ppe3yIbTaTOB SKCIEPUMEHTAIBHBIX
HU3MEpPEHUN.

YMeTh: onpenensaTh nuddepeHnuanpable
rapameTpsl [0 CTaTUYECKUM
XapaKTePUCTUKAM; TI0 BUy CTaTUUYECKUX
XapaKTePUCTHK ONPENCIATh THIT IPpUOOpa U
CXEMY €T0 BKJIFOUCHHUS; BEIOUPATh Ha
MIPAKTHUKE ONTUMAIIBHBIC PEKUMBI PAOOTHI
M3YYaeMbIX IPUOOPOB; IKCIIEPUMEHTAIBEHO
OTIPEICNISATh CTATHUECKUE XapAKTEPUCTHKH H
TapamMeTpsl Pa3INIHbIX CTPYKTYP.

BJIaJIeTh. HaBBIKAMH PabOTHI C KOHTPOJIBHO-
U3MEPUTENHHON anmapaTypoii; HaBbIKaMU
paboOTHI ¢ THITOBBIMH CPEICTBAMHU H3MEPEHHH
C LIEJIbIO U3MEPEHUS OCHOBHBIX IAPaMETPOB U
CTaTHYECKUX XaPaKTEPUCTUK U3YUaeMbIX
CTPYKTYP; HaBbIKAMU COCTABJICHUS U

Tect no pazzneny
13 (petenue 3amaq)
JlabopaTopHnas padota

Bormpoc Ha
3auere 80-87;
sK3amene 24,25,




oopMIICHHST OTYETOB 110 PE3yIbTaTaM
9KCTIEPUMEHTAIBHBIX J1a00PATOPHBIX
HCCIIEOBAaHUN M3Y4aeMBIX CTPYKTYP,
HaBBIKAMH YTCHUS IPHHIMITHATIBHBIX CXEM
3JIEKTPOHHBIX YCTPOMCTB;

Beenenue
paboThI
2JIEMEHTOB
IEKTPOHUKHU
B aHAJIOI'OBBIX
cxeMax

OIIK-1

3HATH: IPUHIAI PaOOTHI OA30BBIX KACKAIOB
QHAJIOTOBBIX CXEM.

yMeTh: OOBACHATH (PH3UUIECKOe Ha3HAUCHUE
9JIEMEHTOB M BIMSHHE UX [TapaMETPOB Ha
9JIEKTPUUYECKHE TTapaMeTPhbl U YaCTOTHBIE
CBOMCTBa 0a30BBIX KaCKa/l0B aHAJIOTOBBIX
CXeM; MOJIb30BaThCS CIPAaBOYHBIMHU
9KCILTyaTallHOHHBIMH MTapaMeTpaMH
pudopoB;

BJIaJleTh: HAaBBIKOM pacyera 0a30BBIX
KacKaJoB aHAIOTOBBIX CXEM; HaBBIKAMH
OlpeNieNICHHs] HEHCIIPaBHBIX KOMIIOHCHTOB
(9IIeMeHTapHBIX AIIEKTPOHHBIX
MOJTYIIPOBOJHUKOBBIX TIPHOOPOB) MO HX
BHEIIHEMY BHIY H SJEKTPHYCSCKUM
XapaKTEepUCTHUKAM; HaBBIKAMHU OTIPE/ICIICHHs
rapamMeTpoB U NMOUCKA KOMIIOHEHTOB
3JIEMEHTapHBIX IPUOOPOB B3aMEH WIH
QHAJIOTOB JJISl 3AMEILICHNUS B AJIEKTPOHHBIX
cXemax;

OIIK-2

3HATh: CXEMBI BKIIIOYEHUS U PEKUMBI paOOTHI
3JIEKTPOHHBIX PHOOPOB; BHUI CTATHYECKUX
XapaKTEPUCTHK U UX CEMENCTB B Pa3INYHBIX
cXeMax BKIIOYEHHUS;

yMeTh: BEIOMpATh Ha MPAKTUKE ONTUMAIbHBIC
PEKUMBI pabOTHI 3y4aeMbIX TPHOOPOB;
BJIA/IeTh. HABBIKAMH PA0OTHI ¢ KOHTPOJIBHO-
U3MEPUTEIILHON annaparypoi; HaBblKaMu
paboThI ¢ THIIOBBIMHU CPEICTBAMH U3MEPEHHUH
C LIEJIbIO U3MEPEHUSI OCHOBHBIX I1ApaMETPOB U
CTaTUYECKUX XapPAKTEPUCTUK U3Y4aeMBbIX
CTPYKTYpP; HaBbIKAMU COCTaBJIEHUS U
0(hOpPMIICHHS OTYETOB 110 pe3yJIbTaTaM
9KCTIEPUMEHTAIIBHBIX J1a00PaTOPHBIX
HCCIIeJOBAaHUH U3y4aeMBIX CTPYKTYD,
HaBBIKAMHU YTEHHs] IPHHIUNHAIBHBIX CXEM
JIEKTPOHHBIX YCTPOMCTB;

Tect no pazneny

13 (perenue 3amaq)
JlabopaTopnas paboTa
PacuetHo-Trpaduueckoe

3aJaHue 2

Bormpoc Ha
3auere 98-116;
JK3amene 23,
26-36;

Texuomornuec
KHE€ OCHOBBI
HMHTETPATBbHBIX
CXEM.

OIIK-1

3HATB: IPEUMYIIECTBA UHTETI'PAJIBHBIX CXEM,

Tect no pazneny

13 (perenue 3amaq)

Bormpoc Ha
3auere 117-130;
sK3amene 37;

10

Hwuonpl u
TPaH3UCTOPBI
- OCHOBa
oUppoBOH
MHKPOCXEMOT
EXHUKU

OIIK-1

3HATH: IPUHIUI PaOOTHI OA30BBIX SUEEK
IU(PPOBBIX CXEM.

yMeTh: OOBSACHATH (PU3UUECKOE Ha3HAUCHUE
3JIEMEHTOB | BIHSHUE UX ITapaMeTpOB HA
JIEKTPUUYECKHE TTapaMeTPhl U YaCTOTHBIE
cBOMcTBa 0a30BBIX 0A30BBIX STUEHKAX
U(POBBIX CXEM;

BJIA/IETh: HAaBBIKOM pacyera 0a30BbIX SUYECK
U(POBBIX CXEM;

Tect no pa3zneny

JlabopaTopHast paboTa

Bonpoc Ha
sk3amene 38,39;




11

BBenenue B
BaKyyMHYIO
ANEKTPOHUKY

OIIK-1

3HATh: PYHKIMOHAILHOE Ha3HAYEHHE
n3y4aeMbIX IPHOOPOB; IPHHITHII ACHCTBHUS
N3y4aeMbIX NPHOOPOB M MOHUMATh CYITHOCTh
(U3MYECKHX MPOLIECCOB U SIBICHUH,
MIPOHUCXOIAIINX B HUX; (PU3NIECKUE SBICHUA
1 3 PeKThI, OTpeneNAIonie MPUHIIHII
NEHCTBUS, FIEKTPOBAKYYMHBIX; (YU3HICCKHUN
cMbIc qudepeHInanbHbIX, YaCTOTHBIX U
UMITYJILCHBIX ITapaMeTPOB NPUOOPOB;
yMeTh: OOBSCHSATBH YCTPOICTBO U3y4aeMbIX
puOOPOB, UX MPUHIXM JEHCTBHS,
Ha3HAa4YEeHHUE DJIEMEHTOB CTPYKTYPBI H UX
BIIMSIHUE Ha DJIEKTPHYECKUE MTapaMeTphl U
JaCTOTHBIE CBOIMCTBA; MOIH30BATHCS
CIIPaBOYHBIMH 3KCILTYyaTallHOHHBIMH
rapaMeTpamMu prOOpoOB;

OIIK-2

3HATH: YCIOBHBIE TpadruecKue 0003HaYCHIU
M3YyYaeMbIX MIPUOOPOB, CXEMBI BKIIFOUCHHS U
PEXXUMBI PaOOTHI IIEKTPOHHBIX IPHOOPOB;
BHJI CTATHYECKUX XaPAKTEPUCTUK U UX
CEMEHCTB;

Bonpoc Ha
sx3amene 41,42,

OnTodIeKTPO
HHBIC
pudopsI

OIIK-1

3HATh: PYHKIMOHAIILHOE Ha3HAYECHHE
H3y4aeMbIX IPUOOPOB; MPUHITUI ASHCTBHU
H3y4aeMbIX IPUOOPOB U MOHUMATh CYITHOCTh
(U3NYECKUX MPOICCCOB U SBJICHUM,
IPOUCXOAAIINX B HUX, (1)1/131/1quK1/1e SIBJICHUA
1 3((EKTHI, ONPEACIAIONINE TPHHIIHIT
JEHCTBHS ONTOIIEKTPOHHBIX TPHOOPOB;
yMeTh: OOBACHATH YCTPOHCTBO U3y9IaeMbIX
IpuOOPOB, X MPUHINT JEHCTBHS,
Ha3Ha4YeHHUE 3JIEMEHTOB CTPYKTYPBI M UX
BIIMSHHUE Ha 3JIEKTPUUYECKUE MTapaMeTpPhl U
YaCTOTHBIC CBOﬁCTBa; IOJIB30BaThCA
CIIPaBOYHBIMHU OKCIIITyaTallMOHHBIMHU
napamMeTpamMy IpubopoB;

JlabopaTopHnas padota

Bompoc Ha
sK3amene 43,44,

[EY
[d%]

ACIIEKTBI
MIPUMEHCHHUS U
nmapamMeTpsI
HEKOTOPBIX
JNEKTPOHHBIX
KOMIIOHEHTOB

OIIK-1

YMETDB: TOJIB30BATHECA CIIPABOYHBIMHA
OKCIUTyaTalMOHHBIMU MTapaMEeTpaMun
npubopoB;

Bompoc Ha
JK3ameHe 45;

MMPAKTUYCCKOIr'0 3aHATUA.

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEePHAJIbI, HEOOXOAMMBIE VISl OLCHKH
3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapPaKTePU3YOLIHMX 3TAIbI
(opMupoBaHUsI KOMIIETEHIIHII B polecce 0CBOCHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

Ilpumepnbwlii nepeuens 60npoco6 u 3a0anuil

IIpumepsl 3agaHus TeCTa JJIA TeKylIel aTTecTaluy B 4-M cemecTpe

Kaxnapiii TecT cocTouT u3 3-5 BOMPOCOB MO KaXKJIOHW TEMAaTUYECKOW JIEKIIMM U BBIIAETCS B
pacuéTe ero BBIMOJTHEHHS 3a S5-Th MUHYT Ha OyMaXHOM HOCHTENe B Hadyale KaxAoro

Cucrema OLCHOK BBIIIOJHCHHA KOHTPOJBHOI'O TCCTUPOBAHUA:

«OTJIUYHO» — KOJIMYECTBO MpaBUIbHBIX OTBETOB OT 90% no0 100%; «Xxopomio» — KOIU4eCTBO
MPaBWIbHBIX OTBETOB OT 75% 10 90%; «yIOBIETBOPUTENIHBHO» — KOJUYECTBO MPABHIIBHBIX
otBeTOB OT 60% 10 75%.




Ipumep mecma Ne3 no oonotl u3 nexyuii

BBeneHre B MOTyIPOBOIHUK aTOMOB COOTBETCTBYIOIICH MPUMECH CIIOCOOCTBYET:
a) MOBBIIIEHHUIO JIEKTPOIPOBOAHOCTH
b) noHmWKEeHHUIO 3TEKTPONPOBOIHOCTH
C) 3JEKTPOIPOBOIHOCTH HE H3MEHACTCSI

J11st OTyIpOBOTHHUKA P-THIIA XapaKTEPHO:

a) TOK 3JIEKTPOHOB BaJEHTHOW 30HBI MHOTO OOJIBIIIE TOKA 3JIEKTPOHOB 30HBI IPOBOAUMOCTH
D) TOK a1MEKTPOHOB 30HBI MPOBOMMOCTH MHOTO OOJIBIIE TOKA AIEKTPOHOB BAJICHTHO! 30HBI
C) TOK DIEKTPOHOB BAJICHTHOI 30HBI PABEH TOKY 3JIEKTPOHOB 30HBI IIPOBOAUMOCTH

K YEMY MOKHO OTHECTHU 3TO BBICKA3bIBAHUEC <<3J'ICKTp0HI>I COBCpHIAOIIUE XAa0TUYCCKUE TCIUIOBBIC IBUKCHU
6yI[yT OTKJIOHATCS B TOM HaIllpaBJICHUHU, I'’I€ KOHUCHTPAa s 3JICKTPOHOB 6yﬂeT YMEHbBIIATHCSY

a) apeid HocuTeneil 3apsaaa B JIEKTPHYESCKOM I10JIe
b) Tak Bo3HMKaeT TOK MPOBOAUMOCTH
C) Tak Bo3HMKaeT AU((HY3MOHHBIN TOK

Bribepure BepHOE yTBEpXKICHNUE:

a) Yewm Oosplue MUpHHA 3aIPENIEHHON 30HBI — TEM MEHBILE AJICKTPOIPOBOIHOCTH MONYIIPOBOJIHUAKA U TEM
CHJIBHEE 3aBHCHMOCTH €T0 yEJIBHOIO COIIPOTUBICHUS OT TEMIIEPATYPHI.

b) UYem MmeHsbIe muprHa 3aIPEIEHHON 30HBI — TEM OOJIBIIIE IEKTPOIPOBOJHOCTD MOIYIPOBOIHHKA M TEM
CHJIBHEE 3aBHCHMOCTH €T0 yJEJIBHOIO COIIPOTUBICHUS OT TEMIIEPATYpHI.

c) UYewm Goubliie MHPHHA 3AMPEIIEHHON 30HBI — TeM OOJIbIIIE 3JIEKTPOIPOBOIHOCTD MOMYIPOBOAHIKA H TEM
CHJIBHEE 3aBHCHMOCTH €T0 yeIBHOTO COIPOTHBICHHS OT TEMIIEPATYPHI.

Ipumep mecma Nell no ooHotl uz nexyuti

DnemeHTOM «N» BBEIXOIHOU (KOIEKTOpHOIT) BAX p-n-p TpaH3uCTOpa, HOIKITFOYSHHOTO IT0 CXeMe C 00IIeH
0a30ii sIBIICTCS:

a) |, MA I,

b) U., B —

¢) s, MA - N

d) UK5H) B /

&) lon MA 7
I
I
I

UK5
Ha pucyHke GUIIONISIPHOTO TPAH3HUCTOPA 1 2 3

BBIBO/JI KOJIJICKTOPA 0003HaYeH HOMEpPOM:

e

SnutakcuaneHbii N cnou

P nopnoxka




VYkaxxure Ha rpaduuecKux n300pakeHHAX
OUITONSIPHBIX TPAH3UCTOPOB KOHTAKTHI K © O o O
obmacTsiM 0a3el, IMUTTEpA U KOJUIEKTOPA, a TaK
xKe 0003HaUbTE — KaKOH M3 TPAH3UCTOPOB P-N-
p, a kako# N-p-n.

Kakoii cnoit OunossipHOTo TpaH3UCTOpa 00eTHEH OCHOBHBIMH HOCHTEIISIMU
a) OGaza
b) amwurrep
C) KOJUIEKTOP

IIpumep 3ananus pacuéTHo-rpadguyeckoil padoThl AJ1sl TEKylIeid aTTecTanuu B 4-M
cemecrTpe

Pacuémmno-epaghuuecrkas paboma Nel

PaccunTaTth XapakTEepUCTHKH MapaMEeTPHUYECKOro crabmim3aropa H300paKEHHOTO Ha
pUCYHKE, TIJ€ HCTOYHHK T[UTaHUS  HOMHMHAJIBHBIM  HampsbkeHuem E,  sBisgercs
HecTaOMMM3upoBaHHbIM. [ly11 pacy€ToB BBIOpAaTh yKa3aHHBIM HOMEp BapuaHTa W3 TaOJMIL:
TpeOyemoe HampsbkeHre Ha Harpyske UHOM W 3HaueHHe caMol Harpy3ku RH, wMapky
HEO0OXOUMOTr0 CTAaOMIMTPOHA BBIOPATH CAMOCTOSTENHHO. PaccuuTaiiTe 3HaYeHHs OATACTHOTO
compoTuBiieHUs U Kod3dduiMenTa crabunuzanuy, 3HaYeHUST MAaKCUMaJIbHOTO M MUHUMAIILHOTO
TOKa TEKYIIETO Yepe3 CTaOMIMTPOH, IUAla30H HANpsHKCHWH Ha Harpys3ke. Pacué€r momken
collepkaTh rpaduueckoe IMpeacTaBiIeHHEe pPa0OTHl CXEMbl CTA0WIM3AIMKM HAMpsHKEHUS Ha
oOpartHoit BeTBU BAX cTabunutpona.

Y
I, e 4
l[a Réan
@ fw ® e
£
Bapuanr, RiOM | UnowB | luMA | Up, B AU, B
Ne /i )
1 500 3,2 6,4 10 15
2 500 3,8 7,6 12 2
3 1500 8 53 18 2
4 1000 55 55 15 15
Tun IIpenenbHbIC 3HAYEHUS
3HaveHMs MapaMeTpoB
npubdopa [apaMeTpoB MpHU
T =95 °C HpI/IT:25°C
cr T Pmax UCT h») (028 10 ICT
B MA MBT min max Om %/°C min max
B B MA MA




KC133A 3,3 10,0 300 2,97 | 3,63 65 —11 3,0 81
2C139A 3,9 10,0 300 3,91 | 4,29 60 —10 3,0 70
J814A 8,0 5,0 340 7,0 8,5 6,0 7,0 3,0 40
2C156A 5,6 10,0 300 5,04 | 6,16 46 +5,0 3,0 55

Pacuémmno-epaghuuecrkas paboma Ne2

[TpoBenuTe pacyeT TPAaH3UCTOPHOTO YCHIIMTENSI MOITHOCTH 110 cxeme ¢ O3, paboTaromiero
B MUKpPO MOIIHOM peXHMe (3a7aHus paOoueill TOUKM IO HAINPSDKEHHIO) U C TeMIepaTypHOH
crabunm3anueil (oOpaTHast CBA3b B LEMH SMUTTEPA) IS YCIOBUI COOTBETCTBYIOLIETO BapUaHTA,
yKa3aHHOro B Tabuuie. XapakTepUCTHKU HCHOJIb3YEMOIO0 TpPAaH3MCTOpa BO3BMUTE U3
CIPAaBOYHMKA, IPU YCJIOBHM, YTO HCIOJIb3YETCS KOMHATHas TEMIIEparypa, a TpaH3UCTOp Oe3
panuaropa. Pe3ynbTar pacuéra JOJDKEH colepKaTh: HOMMHAJIbI BCEX MACCUBHBIX KOMIIOHEHTOB
BXOJISIIIUX B CXEMY YCHJIMTENS; KOA((OUIIMEHT yCUIICHHUS N0 TOKY, HANPSDKEHUIO U MOIIHOCTH;
3HavyeHue KI1/I; 3HaueHns TOKOB M HaNpsKEHUH B CXeMe COOTBETCTBYIOIIEE OTCYTCTBHIO CUTHAJIA
Ha BXO/I€ (CTaTU4eCKUi pexxum), o0o3HaueHHbIe Ha BAX paboune Touky U BUA 1 popMa CUTHAIOB
TOKa U HapsDKEHUs, KaKk Ha BXOJle, TaK U Ha BbIxoze. [IpoBenuTe pacuer 1o nepeMeHHOMY TOKY,
a Taoke onpenenure: kKodpunuent ycwienus, KI1/1, koaddunment HecTabUIbHOCTH CXEMBI.

Tun npubopa
R, 10 BapHaHTaM UHH UBX—maX R, fi
B mB kOm | T'n
C, I,
o—| o0 KT 215 B 10 20 3 500
i U KT 312 b 25 25 10 | 100
R, I I Uiz R,
KT 317 b 5 10 10 | 500
O
KT 912 b 12 30 10 5k
Puc. Cxema ognokackagHoro ycunurens O
MIT 40 12 10 3 100

Bonpocs! u 3agaHus no adopaTopHbIM padoTraM I TeKylleidl aTrecTaluu B 5-M
ceMecTpe yKa3aHbl 10 pa3jienaM B MeToaudke: OCHOBBI 3JIEKTPOHUKH: JTAOOPATOPHBIN IPAKTUKYM
/aBT.: A.C. JleBuenko, K.C. KopotkoB, B.M. ApanecoB, H.A. SlkoBenko. — Kpachonap:
Ky6anckwuii roc. yu-t, 2020. — 158 c.

3ayeTHO-3K3aMEHALMOHHbIE MAaTEPHAJIbI /151 IPOMEKYTOYHOM aTTecTaluu (3a4yer —
4-ii cemecTp, IK3aMeH — 5-if cemecTp)

IIpumep ogHOr0 BapuaHTa 3aIaHNUSl TECTA IS MIPOMEKYTOYHOI aTTecTauuu B 4-M
cemecTpe (3a4er)

TectoBele 3amanus coctouT u3 30—40 TeopeTHyeckux BOIPOCOB IO TEMATHYECKUM
paznenaM paboueil mporpaMMbl yueOHON TuCHUIUIHHEL 4-ro cemecTtpa. B 50% Bcex BompocoB
KaXJIOTO TECTa MPEIoJIaraeTcsi BEIOOp OHOTO M3 2-4-X BO3MOXKHBIX 0TBeTOB. B 50% Bompocax
HE00X0/IMMO HamNMcaTh MPaBUIIBHBIA OTBET CAMOCTOSITEIBHO.

Cucrema OIIeHOK BBITIOJHEHHUSI KOHTPOJIBHOTO TECTHPOBAHUS:

— «OTJINYHO» — KOJIMYECTBO NMPaBUIIbHBIX 0TBETOB OT 90% 1o 100%;

— «XOpPOLIOY» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 75% 10 90%;

— «YZIOBJIETBOPUTEIIBHO» — KOJIMYECTBO IPABUIIBHBIX OTBETOB 0T 60% 10 75%.



CKOJIBKO P-N MepexomoB coaep kuT nuox ['arnna?

Hapucyiite npuMepHbIi BUJ BOJIbTaMIEPHON XapaKTePUCTUKU TYHHEIBHOTO JUOAA.

[MoanuImnTe THIT KAXKIOTO TOIYPOBOIHAKOBOTO AJIEMEHTa COOTBETCTBYIOIIUI MPUBEAEHHBIM rpadHuecKuM
0003HaYEHUAM
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Hapucyiite cxemy AnOIHOTO MOCTa ¢ 0003HAUEHHEM BXO/1a M IIOJIIPHOCTH HANPSKEHUS HA BBIXOJIE.

BBeneHune B moynpoBOIHUK aTOMOB COOTBETCTBYIOIIEH PHUMECH CIIOCOOCTBYET:
d) MOBBIIICHHIO AIEKTPOIPOBOTHOCTH
€) TOHMXCHHIO DIIEKTPOMPOBOTHOCTH
f)  2exTPONPOBOAHOCTH HE U3MEHSETCS

Hamuninte Ha3BaHWe HOJYNPOBOJHUKOBOTO MO/, IPEIHA3HAYCHHOTO I pabOThI B PEXKUME IEKTPHIECKOTO
po0osi:

Kakas xapakTepucTHKa AMO0/a SIBISETCSI OCHOBHON?
a) BOJBTAMIIEpHAS
b) ammmurynHo-uacToTHAs
C) BBIIPSAMHTEIbHAS
d) nmwonmHas

Kaxue BuabI mpoBOIUMOCTH OBIBAIOT?
a) DJIEKTPOHHAS U JBIPOYHAsS
b) osnexTpuueckas u HedIEKTpUUECKAS
C) [IBIPOYHAS M HEIBIPOTHAS
d) MarHuTHBIE U JIEKTPOHHBIE

ConpoTuBIeHHE TOIYIPOBOHIKA IIPH HOBHIICHAH TEMIIEPATypPhI
@) yBeNMYHMBACTCS
b) ymenbmaercs
C) NpPaKTHYECKH HE MEHSeTCs

Kakoii 3 yka3aHHBIX TOIYIIPOBOTHIKOBEIX IPHOOPOB paboTaeT Ha MPSIMOW BETBH BOJIbTAMIIEPHOMH
xapakrtepuctuku (BAX)?

a) BapuKan

b) crabumuTpon

€) ¢oroauon




Toxku B GI/IHOJIﬂpHOM P-N-p TPaH3UCTOPE CBsI3aHbI BHIPAXKCHUEM

a) I6=D+Ixk
b) Ik=16+1I>
c) Ib=16+Ik

Kakas cxema BKITFOUSHHSI OUIONISPHOTO TPAH3UCTOPA OXHOBPEMEHHO AACT YCHIICHHE 1T0 TOKY U 110 HaNpPsDKCHUIO?

a) Ob
by 05
c) OK

[MonxynpoBoTHUKOBBIE TPUOOPEI OOSITCS ...
a) yBemmdeHus Temmeparypsl Boite 70° C
b) Hu3KOTO HANMpPSKEHUS MTHTAHUS
C) yBEIHMYEHHUSI CONPOTHBICHHUS HATPY3KH
d) BuGpamnn

KakoBo HasHaueHUs JeIUTEN HANPSIKEHHS B YCHIIUTENSX 110 cxeme ¢ 0D
a) HampaBJseT Ha BBIXOJ YCHJICHHBIN CUTHAI
b) He mpomyckaeT MOCTOSIHHYIO COCTABJISAIONIYIO TOKA
C) 3ajaeT HalpsHKEHUE CMElIeHUEe 6asbl

Kakoii ciioii OMnossipHOro TpaH3uCcTopa 00eIHEH OCHOBHBIMU HOCUTEIISIMHU
d) oOaza
€) 3MHuTTEp
f) xomnekrop

KakoBo HazHaueHHe BapHKana?
a) I BBIIPAMIICHHS IEPEMEHHOTO TOKA 110 HAMPABICHUIO
b) ms crabunuzanmyn HanpsHKCHUST
C) Ui CO3aHMs EMKOCTU BEJIMYMHA, KOTOPO PEryIMPYETCs HANPSHKEHUEM

ComocTaBbTe MUPHUHY P-N epxoa U THI Ipo0ost (BEIOEpUTE BEPHBIE YTBEP)KICHHSA):
a) s y3KkuX (TOHKHX) MIEPEX0JI0B XapaKTepeH TyHHENbHbIH Po6oi
D) A mMpokHX Hepexoq0B XapaKTepeH JaBUHHBIA TpoOoH
C) Ui LIMPOKHX IEPEXOJOB XapaKTepPeH TYHHEIBHBIN MPoOoit
d) s y3KuX (TOHKMX) MEPEXOJ0B XapaKTepeH JIABHHHBIN MPo0oit

C Bepxy, npuBeieHO Tpaduyeckoe 0603HAUEHUE [IMO/IA, & CHU3Y —
TPUBEIEHO U300PAKEHHE ETO CTPYKTYPHI PACTIONOKEHHOE SKBUBAIICHTHO

0003HauEeHHIO. |
VKaXKuTe Ha CTPYKTYPE, THIE 00IacTs P, a rae 061acTh N MONyIpOBOAHUKA. | == |

Kak n3Mensiercs BenndarHa 6aphepHON EMKOCTH C YBEIHYCHHEM 00PaTHOTO HANPSIKEHUS?
a) yBeIM4YHBaeTCs
b) He mensercs
C) yMeHbpLIaeTCs

VewnuTeneM HanpsDKeHHs. Ha OUIIOISPHOM TPAH3UCTOPE SABISIFOTCSA CXEMBI
a) C o0IeM SMUTTEPOM
b) ¢ obmiem komTekTOpOM
C) C oOueii Gazoi

Kaxoii mpo6oii p-n mepexojia He JOMYCTUM
a) TEIIOBOU
b) naBunHHBIH
C) TYHHEJbHBIA

OnementoM «N» BbIX0JHOI (KoiekTopHOiT) BAX p-n-p TpansucTopa, MoAKII0YEHHOTO M0 cXeMe C 00IIei
6azoii sBIIsIETCS:




f) I, MA i

9) U B
h) ls, MA N
i) Uwn B
j) |,<30, MA

U
Onpeaem/ITe TEMIICPATYPhI, IPU KOTOPBIX IMOJYUYCHBI CICAYIONUEC BXOAHbIC BAX TpaH3UCTOpa
a) t=-40C° p
b) t=60C° 1 2
c) t=20C° 3
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Kak m3mMeHHTCS TMHUS Harpy3Kku Ha rpaduke npu yBeaundeHu Ry

ax RH aux

HpI/I HCII0JIb30BAHUHN TAKOI'O BBIIIPAMUTEIIA Kakou BH]T 6yz[eT HUMETh BPEMEHHAA JUarpaMMma BbIXOAHOT'O
HampsHKeHus?

Bxonnas quarpamma Bempsamurens
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Ha pucyHke GUIONSPHOTO TPAH3KUCTOPA BHIBOJ 1 2 3
KOJUIEKTOPa 0603Ha4YEH HOMEPOM:

Kakoe npenmyIiecTBO IMEIOT yCHIIMTENH Kiacca B mepen ycunurensamu kimacca A?

a) MeHBIINH YPOBEHDb HEMMHCHHBIX HCKAXKCHHUH.

b) Gobie KO3 GUIMEHT TTOTE3HOTO NEHCTBHSL.

C) IIHpe ToJIoca MPOIYCKaHHUS.

d) Gombire KO3DOUITHEHT YCUICHHS 110 HATPSKSHHIO.

Ykaxute Ha I/I306pa)KCHI/I$IX JAUOJ0B — I'IC€ KaTod, a raAc aHod.
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Omnpezenure Mo BONbT-aMIICPHBIM XapaKTePUCTHKAM TepMaHUEBOTO TpaH3ucTopa P-N-p tuma hia, hoo, hor —
mapameTpsl B cxeMe ¢ Ob mist paboueit Toukn 1,0=40 MA, Uwso= - 4 B
(o0Os13aTepHO HA TPaUKaX OTMETUTH pab0UyI0 TOUKY M OKPECTHOCTH /ISl BRIYHCIICHUI!)
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Omnpenenure, 4eMy paBeH TOK HArPy3KH
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Bribeperte BoIpTaMIEpHYIO XapaKTEPUCTHKY TPAH3UCTOPA, TpadudecKkoe n300paxeHne
KOTOPOT'O BMECTE C MOJSIPHOCTHIO HANPSDKEHUH IPUBEJICHO CIIPaBa. =
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Bribepere BonbTaMIIepHYIO XapakTepUCTHKY TPaH3UCTOPa, rpaduueckoe n3o0paxeHne
KOTOPOT'0 BMECTE C MOJSIPHOCTHIO HANPSDKEHU TIPUBEJICHO CIIpaBa. 3t -1
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TMoAmMIIKATE TAT KaKI0TO MOJTYIIPOBOTHUKOBOTO YCTPOUCTBA COOTBETCTBYIOIIHIA IIPUBEIEHHBIM TPAPHICCKUM
0003HaYEHUAM

@ et &4
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Ha pucynke npencrasiena BAX ¢oroamnona (3aBHCHMOCTD TOKa
¢doroaunona Iy ot HanpspkeHus Ha ¢poroauoe U npH pa3HBIX 3HAUCHUSX
noroka u3nydenust @) Ykaxure HoMep KBaJ[paHTa COOTBETCTBYIOIETO
(oToragpBaHMYECKOMY PEKUMY PaboThI (hoTOaHOA.




Hwke npeicTaBieHbI CXeMbI PACCMOTPEHUS OUIOISIPHOTO TPAH3UCTOPA B BUJIC
4eThIpEXTOMOCHUKOB. [Toamummre Ha3Banus cxeM (03, OB, OK), rae xakas?
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IHoaroroBurces K 3a4€Ty (TECTy MPOMEKYTOYHOM aTTecTAlMU B 4-M cemecTpe)
npeajiaraercs mno cJeayiemMy nepeyHio BOpPocoB:

Yro Takoe pa3pelieHHbIE U 3alpeleHHble SHEPreTUYECKUE 30HbI?

Uro Takoe MUpHUHA 3aMPEIIEHHOMN 30HbI?

Yro Ttakoe ypoBenb Gepmu?

UYto Takoe cOOCTBEHHBIN MOIYIPOBOIHUK?

YeMmy paBHO NpPOU3BEIEHNE KOHILIEHTPALIUHU 3JIEKTPOHOB U JIBIPOK B HEBBIPOXKIEHHOM

MOJTYIIPOBOTHHUKE TPH TEPMOJANHAMHYECKOM PABHOBECHHU?

UYro takoe nuddysus u apeid Hocutenen zapsga?

Uro Takoe MoABMKHOCTh HOCHTENEH 3apsiia?

Yro takoe nudQy3roHHAs ATUHA U AJIMHA CBOOOJHOrO polera HocuTenei 3apsaaa?

Kak 00BsICHUT TEMITEpaTypHYIO 3aBUCUMOCTh KOHIIEHTPAIIMKA HOCUTENCH 3apsiia B

HOJYIPOBOIHUKE?

10. Kakumu pusndeckumMu GpakTpopamu 00BSICHIETCS TEMIIEpAaTypHAas 3aBUCUMOCTh
MOJBUXKHOCTH HOCUTENEH 3apsiia?

11. KaxoBa npupoja npoBOJIUMOCTH B OJYIIPOBOJHUKAX?

12. Yto Takoe 351eKTPOHHO-ABIPOUHBIN Tiepexoa?

13. Kak u moyeMy n3MeHseTCs BEICOTa MOTEHIIMALHOTO Oaphepa P-N mepexo1a ¢ U3MEHEHUEM
TeMIepaTypbl U KOHIIEHTPAILlUK ITpUMeceil B MPUIIETAIOIMX K Iepexoty o0iacTsax?

14. Yto Takoe MHKEKIHUS M SKCTPAKIIMs HEOCHOBHBIX HOCHTENEH 3apsiia Ha TpaHuIax pP-n
nepexozna?

15. Ot 4ero 3aBUCHUT U YeM OTPEEISAETCS KOHIIEHTPAIMsI HEOCHOBHBIX HOCUTEIICH 3apsiia Ha
rpaHuIax p-n nepexoxna’?

16. UYro Takoe OapbepHas eMKOCTh P-N mepexosa?

17. Tlpu KakuxX yCIOBHAX JIEKTPUUYECKUN Epexo] MEXy METAUIOM U MOJIYIPOBOIHUKOM
Oyner oMmu4ecKum?

18. Ilpu KakuxX yCIOBHAX IEKTPUUECKUN MEPEX01 MEKIY METAINIOM U MOIYIPOBOJHUKOM
OyzeT BBITPSIMIISIONIMM 0€3 HHKEKIIMH HEOCHOBHBIX HOCUTENIEH 3apsiia B TIOJTYIPOBOTHHK?

19. KakoBsl mpaBuiIa MOCTPOCHHSI SHEPTETUYECKUX TUarpaMM IeTepornepexoioB?

20. Yem BBI3BaH Apeiid HOCUTENEH 3apsIOB B MTOIYIIPOBOAHUKAX ?

21. KakoBa 3aBUCHMMOCTb MOJIBUKHOCTU U K03 durenta nupdy3un oT TUIA HOCUTeNIeH
3apsiaa U matepuana’

22. Ot yero 3aBUCHUT BBICOTA MOTEHIMAIBLHOTO Oapbepa MeXy P- U N- 00JacTsIMU IPU
paBHOBECHH?

23. YTo Ha3bIBAIOT MOJYIPOBOIHUKOBBIM U0 I0M?

24. Kaxyro 0o01acTh MOJIYIPOBOJIHUKOBOTO JHOa HAa3bIBAIOT 0307

25. Yem ominuaercss BAX nuos1oB ¢ TOICTOM U TOHKOM 6a30ii?

26. Yro Takoe nudpy3noHHAS EMKOCTh T10/1a?

27. Kak cBa3aHO BpeMs NpoJieTa HEOCHOBHBIX HOCUTENEH 3apsiia uepe3 06a3zy 11uojia ¢ TOIIUHON
6a3bl 1 ko3P pumeHTOM AUPPY3UH HEOCHOBHBIX HOCUTENEH?

28. Kak Bnusier mporecc peKOMOUHAIIMHM HOCUTEIIEH 3apsa B P-N mepexojie 1Moa Ha ero

BAX?

agrwbdE

©ooNe



29.

30.

31.

32.
33.

34.

35.
36.
37.
38.
39.
40.

41.
42.
43.
44,

45.
46.
47.
48.
49.
50.

51.

52.

53.

54.

55.

56.

57.
58.

59.
60.
61.
62.
63.
64.
65.

Kak cBs13an K03 GUIUEHT TaBUHHOTO Pa3MHOKEHUS ¢ KOIPPUITMSHTOM yIapHOI
MOHU3ALMU?

Kak 3aBucuT npoOMBHOE HANPSKEHUE TUO0B IIPU JIABUHHOM IIPO00€ OT KOHIIEHTPALUU
npuMecei B 6a3e 1 oT e€ y1apHOro CONpPOTUBICHUA?

Kak n3MeHuTcs npoOuBHOE HANPSHKEHUE M0/1a TIPU JIABUHHOM M ITPU TYHHEJIBHOM MTPoboe
C YBEJIIMYEHHUEM TeMIIepaTyphl?

KakoBbl 0COOCHHOCTH TEIJIOBOTO IPOOOS B PealibHBIX JHOaX ?

[Tepeuncnure OCHOBHbIE MaTepUallbl, IPUMEHSIEMbIE ITPU U3TOTOBJICHUH
IIOJIYTIPOBOJHUKOBBIX JHOOB.

OOBscHUTE MEXaHU3M MPOTEKAHUS TOKA Yepe3 p-n Mepexol B IPsIMOM U 0OpaTHOM
HaIpaBJIECHUSAX.

B03MOHO 11 IpUMEHSATh TepMaHUi 17151 U3TOTOBJIEHUS CTA0OMIIUTPOHOB?

B uéwm 3akimouaeTcs CyImHOCTh TYHHEIBHOTO 3 dexTa?

B 4éM coCTOSAT OCHOBHBIE OTINYHUS UMITYJIBCHOTO AMO/A OT BBIIPSIMUTEIBHOT0?
Bo03MOXHO 11 B 1€TEKTOPHOM NMPUEMHHUKE IPUMEHUTH BBIIPSAMUTENIbHbIN 11017
OO0BscHUTE 3aBUCUMOCTh NTAPAMETPOB CXEMBbI BBIIIPSIMUTEIS OT MaTeprala Juo/a.
Kakyto 13 npeanoskeHHbIX CXEM BBIIPSIMIICHUS TIEPEMEHHOr0 TOKa HanboJiee BHITOAHO
MPUMEHSTH B OBITOBOI amnmaparype?

OO0BbscHUTE PabOTy CXEMBI 0THO(A3HOTO ABYXITOIYIEPUOIHOTO BBIPSIMHUTEIIS.

Kakue napameTpsl HEOOXOIUMO YUUTHIBATh IPU NOJ00PE BBITPSIMUTEIBHOTO Juoa?
Bo03MOXHO 11 UCII0/1b30BATh BHICOKOYACTOTHBIN TUOJI B CXEME BBIIPSIMUTENS?
OOBscHUTE CYIIHOCTh METOAA (PUIBTPALIUK BBIXOJHOIO HAMPSKEHHS C IOMOIIBIO
KOHJIEHCATOoPa.

OO0BsicHUTEe IPUHITUI PabOTHI poTOAMOIA.

[To xakuM puU3HaKaM KiIaccUu(PpUIUPYIOTCS TUObI?

Kak onpenenstor quddepeHnmnanbHoe U CTaTUYECKOe CONPOTUBIICHUS?

Uro Takoe crabunutpon? Hapucyiite BAX crabuiutpoHa 1 00bsICHUTE €€.

3anucarb ypaBHeHHe BAX BBIIpSMUTENBHOTO qU0Aa, Tpaguk BAX u ero nosicuenue.
Hapucosate BAX crabunutpoHna u onpenenuts padounii yuactok BAX npu crabunuzanuu
HanpsKEeHHUS.

Kakue noixynpoBogHHKOBBIE THOABI Ha3bIBatOTCS Bapukanamu? Ha3oBure oCHOBHBIE
napamMeTpbl BapUKaIloB.

Kak 10J1KHBI OBITH BBIOJIHEHBI CTPYKTYpa U KOHCTPYKIIMS CBETOM3IYYalOIIEero Juoia s
NOJy4eHHUs1 HauOOJIbIIIEro BHEITHETO KBAHTOBOI'O BhIX0/a?

Kakumu mapameTpaMu MOKHO XapaKTepHU30BaTh Pa3IMYHbIE CBOMCTBA CBETOM3IYYAIOIINX
IUONOB?

Kakum 006pa3oM B TpaH3UCTOPE MPOUCXOTUT YCHIIEHUE JIEKTPUUYECKUX KOoeOaHUH 1Mo
MOIIHOCTH?

Kakue axTops! onpenenstoT HHEPLMOHHOCTh TPAH3UCTOPA MPH €ro paboTe Ha BHICOKUX
qacToTax?

Kakmue cymiecTByOT CUCTEMBI MaJIOCUTHAJIBHBIX MTAPAMETPOB TPAH3UCTOPA U B UEM
nperMyIecTBa cucreM h-mapamerpo?

Kakne cymecTByrOT SKBUBAJIEHTHBIE CXEMBI TPAH3UCTOPA?

[ToueMy npu BKIIOYEHHH TPAH3UCTOPA B CXEMY, HAXOAIIYIOCS 110l HAIPSKEHUEM, HAI0
MEPBBIM MOJIKJIFOYUTH BBIBOJ] 0a3bl, @ TOTOM OCTaJbHbIE BHIBOJIbI?

KakoBa npuposa nryMoB, BO3HUKAIOLIUX B TPAH3UCTOPAX?

OO6bsicHuTe pabOTy TpaH3UCTOPA B CXeMe ¢ o01IeH 6a30il.

OO0BscHUTE PabOTy TPAH3UCTOPA B CXEME C OOILIUM IMHUTTEPOM.

OxapakTepu3yiTe 4eTbIpe peskruMa paboThl TPAH3UCTOPA.

Kak u3meHnsTcs cBolCTBa TpaH3UCTOPA MIPU YBEIUUYEHNUHU €TI0 TEMIIEpATyphl?

Uto Ha3pIBAIOT BTOPUYHBIMU MMapamMeTpaMu TpaH3ucTopa?

JIig kakux 1enei NpUMEHSI0T SMUTTEPHBIN TTIOBTOPUTENH?
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B uém 3akimogaercs CoKHOCTh MPUMEHEHUS TPAH3HCTOPA B CXeME C OOLIUM SMUTTEPOM?
Pabota 6unonsipHoro TpaH3ucTOpa B KIOYEBOM PEKUME.

B kakux cxemax BKIIFOUEHUS! OUITOJSIPHBIN TPAH3UCTOP pabOTAET KaK yCUIUTENb?
Onummre TpaH3UCTOP KaK YEeTHIPEXTOIOCHUK TUA h.

[TosicuuTe cTaTUUECKHE XapaKTEPUCTUKU TPAH3UCTOPA.

Yro Takoe cxema ¢ OOIIMM SMUTTEPOM U KaKOBBI €€ cBoicTBa?

Uto Takoe cxema ¢ 00LMM KOJUIEKTOPOM U KaKOBBI €€ CBOMCTBA?

Kaxkas pazuuia B coiictBax cxem Ob, O3, OK?

Kakwue cymiecTByroT 06actu paboThl TPaH3UCTOPOB?

Kak paboTtaeT TpaH3UCTOp B PEKUME MEPEKITIOYCHUS?

Kak 0003HauatoTcst TpaH3UCTOPHI?

Kakue nmapameTpsl TpaH3UCTOpA OMPENEISIIOT €ro MPUTOJHOCTD AJis paboThI B
BBICOKOYACTOTHBIX CXeMax?

YeM CTOUT PYKOBOACTBOBATHCA MIPH BHIOOPE paboyeil TOUKU TpaH3ucTopa?

Kak Biuser TemnepaTtypa Ha CBOMCTBA TPAH3UCTOPA Ha MOJI0XKEHUS paboyeil Touku?
Yro Takoe TUpUCTOP?

[ToueMy KOJUIEKTOPHBIN NEPEXO]T TAPUCTOPA OKA3bIBAETCSA CMEIIEHHBIM B IIPSIMOM
HaIlpaBJIECHUU IIPU MEPEKIIFOUEHUH TUPUCTOPA U3 3aKPBITOTO COCTOSIHUSA B OTKPBITOE?
Kakue ¢pusnveckne siBIEHUS BBI3BIBAIOT YBENNUYCHUE KOI(D(OUIIMEHTOB Mepeadn TOKa
SMUTTEPA TPAH3ZUCTOPHBIX CTPYKTYP, COCTABISAIOLINUX TUPUCTOP?

[Touemy 1151 U3TOTOBIIEHUSI TUPUCTOPA 1EJIECO00PA3HO UCIIOIB30BAThH OJYTIPOBOIHUKOBBIM
MaTepHua ¢ OOJIbIIeH MTUPUHOM 3anPeIEHHON 30HbI?

B uem npeumyiiecTBa TpUOAHOIO TUPUCTOPA NIEPE]] TUOAHBIM?

Kakumu ciocobamMu MOXKHO MEPEBECTH TUPUCTOP U3 3aKPBHITOTO COCTOSIHUSA B OTKPBITOE?
[Touemy He Bcerza u He BCe TPUOIHBIE TUPUCTOPHI MOMKHO MIEPEBECTU U3 OTKPHITOTO
COCTOSIHUS B 3aKPBITOE C TOMOIIBIO TOKA YIIPABJIECHUS?

KakoBa cTpykTypa U IpUHIINII JEHCTBHUSI CHMMETPUYHBIX TUPUCTOPOB?

OOBsicHUTE IPUHIIMIT ACHCTBUS KaHAJIBHOTO MOJIEBOTO TPAH3HCTOPA.

OObscHUTE IPUHLUI AEUCTBUS MTOJIEBOIO TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM.

B 4éMm cocTouT MpenmMyIecTBO MoJeBOro TPaH3UCTOPa Nepe]] OUNOoIApPHBIM?

HazoBuTe HEenocTaTku MoieBbIX TPAH3UCTOPOB.

UYro Takoe cratnueckas xapakrepuctuka MOII Tpanszucropa?

Kaxue pa3HOBUHOCTH MOJEBBIX TPAH3UCTOPOB CYLIECTBYIOT?

IloueMy cBOMCTBA M XapaKTEPUCTUKH ITOJIEBBIX TPAH3UCTOPOB CIIENYET ONUCHIBATH
CUCTEMOM ypaBHEHUH, B KOTOPBIX TOKH SBJISIOTCS QYHKIMSIMU HAMPSKEHU, a He
Ha000poT?

Kaxue gusnyeckue GpaxTopsl MOTYT BIUATH HA XapaKTep 3aBUCUMOCTH TOKa CTOKa OT
HaIPsDKEHUS Ha CTOKE MOJIEBOTO TPAH3UCTOPA C YIIPABIISIOIIUM [IEPEXOI0M?

Kakumu ¢puzndyeckumu sIBICHUSIMU, TPOUCXOSAIIMMYU B TOJIEBOM TPAH3UCTOPE,
OTpaHUYMBACTCS JUANa3oH pabodux yacToT rnpudopa?

Yewm otnuyarorces ctpykTypbl M/III-TpaH3UCTOPOB C MHAYLIMPOBAHHBIM M CO BCTPOCHHBIM
kaHanamu? Kak 3To oTanune oTpakaercs Ha CTATUYECKUX XapaKTEPUCTHKAX Mepeladu v
KaKOBBI CIelIM(PHUECKHE TapaMeTpbl TeX U APYTUX MOJIEBBIX TPAH3UCTOPOB?

Kakwue cxempl crabum3zanmm paboueil TOYKH CyIIECTBYIOT, YeM XapaKTepU3yIOTCs?
Pexxumbl paOoThl yCUIUTENBHBIX KaCKa/l0B Ha OUIIONISIPHBIX TPAH3UCTOPAX.

100. Yem cTouT pyKOBOACTBOBAThCS IIPU BbIOOpE paboueil ToukH TpaHzucropa?
101. 3aueM TpaH3UCTOPHI MHOT/Ia Pa3MEIIAIOT HA pauaTopax?
102. Kak uzmenurcs AUX ycunutens ¢ O3, eciau EMKOCTb BBIXOJIHOTO KOH/IEHCATOpa

YMEHBIIATh/YBETUINBATH (a €CJIM EMKOCTh IIYHTUPYIOIIETO KOHAeH caTopa)?

103. Yto MoxHO cka3aTh 0 paboueil xapakrepuctuke cxemsl ¢ ON?
104. Kak paboTaet aBTOreHepaTop Ha JMOJHOM THPUCTOPE?
105. /1715t yero UCHOIB3YIOTCS CXEMBI AMUTTEPHBIX IIOBTOPHUTEICH?



106. KakoBbl OCHOBHbIE BXOJHBIE U BBIXOJIHBIE MTapaMeTphbl ycmiuTenbHbIX cxem O3, Ob u OK
Ha OUIOJISPHBIX TpaH3UCTOpax?

107. YeM OTIUYArOTCS pa3IUYHbIE KJIACCHI TPAH3UCTOPHBIX YCHUITHTEICH?

108. B uém 3akmrouaercs MeTo rpad)0aHaIMTHIECKOT0 pacueTa TPAH3UCTOPHOIO YCHUIINTEsA?

109. Yem oTIMUAIOTCS COCTaBHBIE TPAH3UCTOPHI «J{apIMHITOHA» OT COCTaBHBIX TPAH3UCTOPOB
«[Iuknan».

110. ITpu kakoit 0OpaTHOM CBS3U (OTPULIATEIIHPHON WM TIOJOKUTEIBHOMN ) K03 pHIreHT
YCUJIEHUS YCUIIUTEIS YMEHBIIAETCS U Ha CKOJIbKO?

111. Ot 4ero 3aBucut ko3 dunueHT ycunenus cuadasnoro curaana B nuddepenimaipaoM
Kackaze?

112. B uém npenmMyImecTBO TOKOBOTO 3epKajia YMICOHA HaJl IPOCTHIM TOKOBBIM 3€pKaioM?

113. Kak Ha TpaH3HUCTOpE peannu30BaTh UCTOYHUK TOKA CTAOMIM3UPOBAHHBIN IO TeMIieparype?

114. Kak Ha TpaH3UCTOpE peann30BaTh UCTOUHUK TOKA C YACTUYHBIM YCTPAHEHUEM BIIMSHUS
s dexra Dpau?

115. Yro coboii mpencrasisiet 3¢ ekt Dpiu sl OUTIONIPHOTO TpaH3ucTopa?

116. B kakux nemnsx npuMeHstoT auddepeHuanbHbIi yCUIUTENh?

117. Yro Takoe nosynpoBOJHUKOBAsI MHTETpalibHasi MUKpocxema?

118. Yro Takoe rubpuHast HHTETpaIbHasi MUKpocxema?

119. Kakumu MeToaMH ITPOU3BOIAT H3OJISIIHIO SJIEMEHTOB HHTETPATBHBIX MHKPOCXEM?

120. Kakue 31eMeHTbl HUHTETPAIbHBIX MUKPOCXEM OTHOCST K aKTUBHBIM?

121. Kakue 37eMeHTBl HHTETPAITBHBIX MUKPOCXEM CUHTAIOT ITACCUBHBIMU?

122. Tlouemy B KauecTBe AUOAOB UHTEIPAIBbHBIX MUKPOCXEM UCHOJIb3YIOT TPAH3UCTOPHBIE
CTPYKTYpbI?

123. Kak paccunTbiBaeTcsi EMKOCTh HHTETPAJIBHOIO KOHJEHcaTopa?

124. Yro Takoe nuhy3noHHBIN pe3uctop?

125. Tlepeuunciute OCHOBHBIE TEXHOJOTHUECKUE MTPOLECCHI TEPBUYHON 00pabOTKH
MOJTYIIPOBOTHUKOBBIX MaTEpPHAIIOB.

126. Yto Takoe poronutorpadus? Kakue y He€ nperuMyIecTBa u HeJoCTaTKU?

127. Yro Takoe snexTpononurtorpadus? Kakue y He€ mpeumyniecTBa 1 HEAOCTaTKH?

128. Yro Takoe nononurorpadus? Kakue y He€ npenmyliiecTsa 1 HeJOCTaTKH?

129. Yro Takoe s>rnmraxcus? Kakue Buanl srintakcun Bel 3Haere?

130. Kak knaccupuupyroT npolecc mia3MeHHOro TPaBJIeHus ?

Hepeqeﬂb BOIIPOCOB U MPAKTHYECCKHUX 33)13]-[1/[171, BBIHOCUMBIX HA 3K3aM€EH IO
AUCIUIIJINHE «3.11e1ch0HnKa» AJIsA l'lpOMe)KyTOqHOﬁ aTTecTaluu B 5-M ceMecTpe

1. dusnueckre OCHOBBI pa3/EiCHUS BEUIECTB HA MOJYHIPOBOJHUKH, MOJIYINPOBOJHUKUA H
JURJICKTPUKU (30HHAsE MOJIENb TBEPAbIX Teil). I1oMynpoBOJHUKN B NEPUOIUYECKON crcTeMe
AJIEMEHTOB.
CoOcTBeHHBIE MOYTIPOBOAHUKH. DNEKTpo(U3NUECcKre CBOMCTBA U MTPHPOJIa IPOBOAUMOCTH.
IIpuMmecHbIe MOTYyIPOBOAHUKH P- U N- TUNOB. [loiTydyeHne 1 OCHOBHBIE CBOWCTBA.
[ToaBMXHOCTD 3JEKTPOHOB B MOJIYIPOBOJIHUKAX, IUIOTHOCTH TOKa. Jpeiid Hocurenei 3apsaa,
ToK npu auddy3un. 3aBUCUMOCTb TOJABHKHOCTH M Koddduuumenta audpdysuud OoT Tuma
HOCHTEJIEN 3apsia U MaTepuana.
5. IomynpoBOJHUKOBBIM THEpeXo: 3JEKTPUUECKUH TOK B P-N mepexoie, OOBbEMHBIN 3aps,
KpUBas paclpelesieHUus] MOTEHIMAIbHOW DJHEPIrUU 3IIEKTPOHOB; BBICOTA MOTEHIHUAIBHOIO
Oapbepa M €ro 3aBUCUMOCTb OT MpHKIajabiBaeMoro Hampsbkenus (BAX — p-n mepexoma —
Ka4eCTBEHHO).
6. BricoTa moreHnmanbsHOTO Oaphepa MEXIy P- W N- 00JacTIMU MPU PaBHOBECUU (T.C. MpHU
OTCYTCTBUH BHEIIHEro HanpspkeHust ). [lupuna p-n nepexona B paBHOBecHH. BeiBoa hopmyIibl
BOJIBTAMIIEPHON XaPAaKTEPUCTUKH JUIsl MICATBHOIO DJIEKTPOHHO-ABIPOYHOTO NIEPEXO01a.

o



7. BpimpsMUTEIbHBIE  AMOABL.  DJIEKTpPUYECKAss  MOJENIb, OCHOBHBIE  XapaKTEPUCTHUKHU.

Hcnonb3oBanue (01HO- U IBYX- MOJYIIEPUOAHBIE CXEMBI).

OmMuueckuil KOHTaKT MeTaI-noaynpoBogHUK. KonTakT IlloTTky (30HHBIE AMATPAMMBI).

9. IlepexonHble mporecchl B auoAax ((pus3uka NpPOLEcCCOB BKIKOYEHUS M BOCCTAHOBIICHUS,
3aBHCUMOCTH JJIMTEIBHOCTH NEPEXOAHBIX POLECCOB, OapbepHast U AU Py3nOHHAS EMKOCTH).
HMnynbcHble AMO/IbI, OCHOBHBIE XapPAKTEPUCTUKU.

©o

10.  Otnuume peanbHBIX AIEKTPOHHO-ABIPOYHBIX MEPEXOA0B OT  HJCATU3UPOBAHHOTO
(JTaBHHHBINA, TYHHEJIBHBIA 1 TEMJIOBOM MPOOOH TPH 0OOPaTHOM BKJIIOUEHHUH ).

11.  Crabunurponsl. I'paduyecknii pacuer paboyero pexxuma cradbunurpona. CTabuCTOpHI.

12. Bapukan: npuHIUI pabOThl, XapaKTEPUCTHUKHU, CXEMbl INpuUMeHeHus (OapbepHas wu

muddy3nonnas EMKocTb). (CxeMa HCIONb30BaHUS CTAOMIMTPOHA B KayecTBe EMKOCTH
yrpasisgemoil HanpsbkenueM. Jluoasl ['anHa.

13.  CBepxBBICOKOYACTOTHBIE JAUO/bI: CMECUTENIbHBIC (XapaKTePUCTUKH M IPUHIIHII IEHCTBHS
[IPU FETEPOUHHOM MPEoOpa30BaHUH YACTOTHI), I€TEKTOPHbIE, IEPEKII0YATENbHbIC, TABUHHO-
[IPOJIETHBIC.

14.  TyHHenbHBIE AMOIBL: CTPYKTypa, MNPUHLMUI AEUCTBUA, MHapaMeTpbl. OTpHUIaTeNbHOE
comportuBienue. [IpuHun paboTel yCHIUTENs Ha TYHHEIbHOM JHO/IE.

15. Ceeromznyuatorue guonasl  (CHUI) wa p-n mepexome. @ortommonsr (BAX,
¢dororanpBannveckas U GOToaMO HAS 007TaCTH pabOTHI).

16.  Ycrpo#cTBO U pexuMbl paboThl OUIIONIAPHBIX TpaH3UCTOpoB. Du3nyeckue npoueccs B
HOPMaJIbHOM aKTUBHOM peXHUME (IPUHLIMI JEHCTBUS).

17.  bunosnspHbli TPaH3UCTOP KaK JIMHEHHBIN 4eThIpeXnoatocHUK. CoOCTBEHHbBIE MapaMeTphl
TpPaH3UCTOpa. DKBUBAJICHTHBIE CXEMbI B PE&KMME MajOro CUrHaJIA.

18. bunosnspHbIil TpaH3UCTOP KaK JIMHEHMHBIM 4eThIpeXnoatocHUK. Cxembl BkimtoueHus: bT ¢
obmieit 6azoit (OB), o6mrum smuttepom (OD) n o6mum kosuiekTopom (OK).

19.  bunonsgpHelii  TpaH3UCTOp  Kak  JUHEWHBIH  4yeThlpexmoitocHUK.  Cucrema
muddepeHIMaNbHBIX h-TapaMeTpoB B pa3IMuHbIX CXEMax BKIIOUYCHHUS.

20.  CraTnueckue XapaKTepUCTUKU OUTOISPHBIX TPAH3UCTOPOB B CXE€MaX BKJIIOUEHMS C 001ei
6a3oii (Ob), 06muM smutTepom (0O3) u 06muM komiekropoM (OK).

21.  Knaccudukamus u rpadpuueckoe 0003HaAUeHUE, OCOOEHHOCTH IOCTPOEHUS MOJIEBBIX
TPaH3UCTOPOB.

22.  Cratuueckue xapakTepucTuku u mnapamerpsl IIT ¢ ynpaeisiomuM nepexoaom, ¢
M30JIMPOBAHHBIM 3aTBOPOM, CO BCTPOCHHBIM M MHIYLIUPOBAHHBIM KaHAJIOM.

23. Cxembl BKITI0UYeHUS noJeBbIx Tpanzuctopos (OU, O3, OC). YcunutenbHbiit kackag Ha I1T.

24.  YCTpOWCTBO, MpPHHIMI pPabOTHL, HKBHBAJCHTHAs CXE€Ma, OCHOBHBIC ITapamMeTphl
TUPUCTOPOB (ANOTHOTO, TPUOJHOT'O, CHMMETPUYHOTO).

25.  ABtoreHeparop Ha JUOJHOM TUpucTope. CXema peryjIMpoBaHUs CKOPOCTH BpAIICHUS
JBUTATENs HAa TUPUCTOpPAX.

26. Pabota cxXeM OSMHUTTEPHOTO TMOBTOPUTENSI ¥ TPAH3UCTOPHOTO HCTOYHHKA TOKA.
TemmneparypHast komneHcanusi. bopp0a B cxeme UCTOUHMKA TOKa ¢ A3PPEeKTOM DpIIH.

27. TpaH3UCTOPHBIN yCUIUTEND MO CXEME C OOIIMM SMUTTEPOM: METOJbI 3aJaHus paboueit
TOYKH, CXEMBI TEMIIEPATYpPHOIH CTaOMIU3AINH.

28.  Knaccer Tpansuctopsbix ycunuteneit (A,B,C), ocobeHHOCTH MX pabOTHI M OCHOBHBIE
XapaKTEPUCTHUKHU.

29. Meron rpadoaHaTUTHYECKOTO pacy€ra YCHIUTEIHFHOTO KacKkajla Ha OWITOISIPHOM
TpaH3ucrope 1o cxeme OO ¢ IMUTTEpHON cTabunu3anuent pabodyen TOUKH.

30.  Merox TrpadoaHATUTHUECKOTO pacuéTa YCHWIMTEIBHOTO Kackala Ha OUIOISIPHOM
Tpansuctope no cxeme Ob.

31.  Meroa rpadgoaHaATMTHYECKOTO PAcUYETa YCHIUTEIHLHOTO KaCKa/ia Ha IIOJIEBOM TPAaH3UCTOPE
no cxeme O

32. CocraBHble TpaH3UCTOPbI «JlapauHrronay n «ukmany.

33.  OrpuuatenbHas U HOJIOKHUTEIbHAs 00OpPAaTHBIC CBSI3U B YCUIIUTEISX.



34. Tlomsarue o muddepeHMaIbHOM Kackaue, €ro Ccxema, Ha3Ha4YeHHWe HW OCHOBHBIC
napameTpsl. PaboTa mpocToro TOKOBOTO 3epKajia i TOKOBOTO 3epKaia Y HICOHA.

35. Ilapamerper  wmumeampHOro  omepamuonHoro  ycunutens.  JAuddepenunanshoe,
WHBEPTUPYIOIIEE U HEMHBEPTHPYIOIIEE BKIFOUCHHS.

36.  TpansuctopHas peanu3anys ONEPALUOHHOTO  YCHJIUTENs  (TOCIIeIoBaTebHOCTh
MPOXOXKACHUS U TPeoOpa3oBaHusl CUTHAJIOB HAa KacKa/lax yCUIIUTENEH ).

37.  OCHOBHBIE ATaIlbl TPOU3BOICTBA KPEMHUEBBIX HHTETPATILHBIX CXEM.

38. Cxema moctpoenuss u ocobernHoctu padorel TTJI u TTJIII nmoruku Ha OUIIOJISIPHBIX
TPaH3UCTOPAX.

39. Cxema noctpoenust 1 ocooeHHocTH padoTel MOII 1 KMOII noruku Ha OUIIOJISIPHBIX
TPaH3UCTOPAX.

40.  Krnaccudukamusi 3JIE€KTPOHHON 5SMHCCHM MO METoJaM BO30YXKICHHS 3JECKTPOHOB B
TBEPJIOM Telle: TEPMORIIEKTPOHHAsI, BTOPHYHAs, (POTORIEKTPOHHASL, BTOPHYHASL.

41.  DJAEeKTpPOHHBIC JaMIIbl, XapaKTEPUCTUKU: TUOJ, TPUOA, TeTpoA, meHTond. [Ipocreiimas
cXeMa YCHIIUTENsl Ha TPHO/IE.

42. YerpoiicTBO KMCTpoHA, Maruetposa, JIbB u JIOB.

43.  TlomynpoBOJHUKOBBIC ($OTONPUEMHHUKHU: (doTope3nucTopsl, ¢boronnosl,
boTOTpaH3UCTOPHI, POTOTUPUCTOPHI.

44,  Pa3HOBUIHOCTH TOJYIPOBOJHHKOBBIX J1a3epoB. MHKEKIMOHHBIE MOIYIPOBOIHUKOBBIE
Ja3epbl Ha OCHOBE TOMOIIEPEX0/I0B, HA OCHOBE METEPOIEPEX0/I0B.

45. OCHOBHBIE TUIIBI KOPITYCOB 3JIEMEHTOB 3JIEKTPOHUKU U MX MapKUPOBKA (KOH/IEHCATOPHI,

PE3UCTOPBI, TPAH3UCTOPHI, TUOJIBI).

3agaua Nel
JIBa nuona ¢ maealibHBIMM P-N MEPEXoJaMU HMMEIOT OJAMHAKOBYIO N€OMETPHUIO U CHEIaHbl U3
onHOpogHoro marepuana. Ho B mepBom nuone xonueHtparmu npumeceit Na u Np B 10 pas
MEHbIIIE, YeM BO BTOpOM juoje. OmpelenuTh OTHOIICHHWE IUIOTHOCTEH TOKOB ji/j2 mipu
OJIMHAaKOBOM BHemHeM HampspkeHun U. Ilpeanonoxuts, uto kod¢¢uiueHtsl auddy3un
Hocureneit Dy u Dy, a Taxoke qud¢ysuonnsie 1auHbl Ly 1 Lp 011HAKOBBI 1151 000MX 1HO/I0B.

3anaya Ne2
VY nenbHoe conpoTtuBieHue coocrBenHoro repmanus npu 7=300 K p=0,43 Om-m. [loaBrxkHOCTD
NEKTPOHOB ¥ JBIPOK B TEPMAHNHU PaBHBI cooTBETCTBeHHO 0,39 1 0,19 M%/(B-c). Onpenenute
COOCTBEHHYIO KOHIIEHTPAIIMIO 3JIEKTPOHOB U JIBIPOK.

3anmaga Ne3
B cxeme BiroueHus 1uo10B n300paxkeHHol Ha pucyHke: Un=6 B; R1=2 kOm; R2=1 kOM.
OnpenenuTs TOKH Yepe3 AUO/bI, HAaNpsHKeHNe Ha AU0AaxX U HanpsbkeHue UBbix. BonbrammnepHas
XapaKTepUCTHKA AUOJOB TaK e Mpe/IcTaBiIeHa Ha PUCYHKE.

U, 1, MA

O
[§]




3amaua Ne4
Onpenenutsb TOKH |1, 12, 13, 14, |5 B cxeme BKIItOUeHUS JU010B, M300paKEHHON Ha pUCYHKE. [[noapl
VD1-VDS5 onunakoBsle, najieHHEe HaNPsyKEHUs! HA OTKpbITOM Auoje paBHo 0,8 B u He 3aBUCHT OT
toka uepe3 auoa. U,=5,8 B; R1=2 kOm; R2=100 Owm; Us,=0,4 B.

3anaua Ne5

Paccuntarth XapakTepUCTHUKU IMapaMEeTPUUYECKOro CTaOuian3aTopa H300paKEHHOTO Ha
PUCYHKE, TJ€ HWCTOYHHMK IIUTAaHUS  HOMHUHAJIBHBIM  Hampsbkenuem  E,  sBusercs
HECTaOMIIN3UPOBAHHBIM (3HAUCHUE €r0 HANPSUKECHHS COOTBETCTBYET BBIPAXKEHUIO E=UutAUyy).
Tpebyemoe HanpspkeHHE HAa Harpy3ke UHOM H 3HaU€HUE caMOi Harpy3ku RH, TaHbI cipaBOYHbBIC
JaHHbIE CTAOUITUTPOHOB (HEOOXOIMMBIH THUIT BHIOPATh CAaMOCTOSTENBHO). PaccunTaiite 3HaueHus
0aJTaCTHOTO COIPOTHBIICHUS M Kod(dummenTa crabuiam3anuy, 3HAUYCHUS MaKCUMAIBHOTO U
MUHUMAJIBHOTO TOKa TEKYIIIETO Yepe3 CTaOMIUTPOH, AUANa30H HaNpsHKEHU Ha Harpy3Ke.
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[]7= @) ZRVD () * g2
£
BapI/IaHT HUCXOOHBIX JaHHBIX
3aJ1a4, Ry, OM Usow, B Iy, MA U:x, B AU, B
Ne i/t
1 500 3,2 6,4 10 15
2 500 3,8 7,6 12 2
3 1500 8 53 18 2
4 1000 55 55 15 1,5
Tun npudopa [IpenenpHble 3HAUEHUS 3HAYCHUS HAPAMETPOB
napametpos mipu 7' = 25 °C P p
upu T =25 °C
-2
U-B| I | P, U., | a, 10 I
MA MBT minB | max B Om %/°C min max
MA MA
KCI133A 3,3 10,0 300 2,97 3,63 65 —11 3,0 81
2C139A 3,9 10,0 300 3,51 4,29 60 —10 3,0 70
JI814A 8,0 5,0 340 7,0 8,5 6,0 7,0 3,0 40
2C156A 5,6 10,0 300 5,04 6,16 46 +5,0 3,0 55




3amaya Neb

[IpoBeanTe OCHOBHOW pacdeT TPaH3UCTOPHOTO YCHIIMTENIS MOIIHOCTH o cxeme ¢ OO
NpeICTaBICHHON Ha pucyHke. Bribepure pabouyio TOUKy Ha BXOIHOW M BBIXOAHOH BAX
TPAH3UCTOPA U OINPEACIIUTE TOKW U HAIPSIKEHUS TOKOs, pacCUYMTalTe HOMHHAJIBI PE3UCTOPOB
BXOJISIIIUX B CXEMY YCHIJIMTENsI, KOO(P(PHUIMEHT YCHICHUS 10 TOKY, HANPSDKEHUIO U MOIIHOCTH.
O6o3naubTe Ha BAX paboune TOUkH W BUA U (OPMY CUTHAJIOB TOKA U HAINpPSIKEHHs, KaK Ha
BXOJHOM, Tak 1 Ha BbixogHoM BAX. Mcxonnsie nannsie: BAX u tun tpansucropa (CrpaBoYHbIE
JaHHbIE M0 TPAH3UCTOPY AJI KOTOPOro TpeOyeTcsl MPOBECTH pacyéTr), HANPsHKEHUE MCTOYHUKA
nuTaHus U, HOMHHAI MaKCHMaJbHOW aMIUIUTYABl BXOJHOTO CHrHana [J ., HOMHHAJ

COIIPOTUBJICHUA HAI'PY3KH ]%H
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Kpurepun oueHuBanus pe3yJabTaToB 00y4eHHUs
OneHka Kpurepun oueHuBaHus 110 IK3AMEHY
OLICHKY «OTJIMYHO» 3acily’)KMBA€T CTYIEHT, OCBOMBIIUN 3HAHWA,
YMEHHMSI, KOMIIETEHIIMM M TEOpeTUYeCKU Mmarepuan 0e3 MpoOesios;
Bhicokuii BBIMOJIHUBIIMKA BCE 3aJaHUs, MPETyCMOTPEHHbIE y4eOHBIM IJIAHOM Ha
BBICOKOM KauyeCTBEHHOM YPOBHE; MIPaKTUYECKHE HaBbIKU
YPOBEHB «5» N
(oTHHHO) npo¢eCCHOHATBLHOTO MPUMEHEHHUSI OCBOCHHBIX 3HAHWH C(OPMHPOBAHBI.
OOHapyXUBILIEMY BCECTOPOHHEE CHCTEMaTHYEeCKOe 3HAaHME Y4eOHO-
IPOTPaMMHOTO MaTepuaia, yMEHUEe CBOOOHO BBIMOIHATh MPAKTUYECKUE
3aJaHusl, OCBOUBIIEMY OCHOBHYIO JINTEPATYpPY W 3HAKOMOMY C
JIOTIOJIHUTEIILHOM ~ JINTEPaTypoi, PEKOMEHJIOBAHHOW  IPOrpaMMOil.




BricTaBisercs cTyeHTaM, YCBOMBIIHUM B3aMMOCBSI3b OCHOBHBIX IIOHATHN
JUCHMIUIMHBL B WX 3HAYeHMH s TnpuoOperaemMoil mpodeccun,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTU B IOHMMAaHWM, H3JI0XKEHUU U
UCIIOJIF30BAaHUH Y4eOHO-TIPOrPaMMHOI0 MaTepuasia

OLICHKY  «XOpOLIO»  3aCIyXUBAeT CTYIEHT, MPaKTHYECKU

Cpennuii IIOJIHOCTBIO OCBOMBIINY 3HAHUS, YMEHUs, KOMIIETCHIIUU U TEOPETUYECKUN
YPOBEHB «4» Marepuaj, ydeOHble 3aJaHhsl HE OLEHEHbl MAaKCUMAJIbHBIM YHCIOM
(xopor1o) OamioB. OOHapyKUBIIEMY TIOJHOEC 3HaHHWE YYEOHO-TIPOTPAMMHOTO

MaTepuana, YCIEUIHO BBIIOJHUBIIEMY IMPEIYCMOTPEHHBIE IPOrpaMMoOn
3a/1a4M, YCBOMBILIEMY OCHOBHYIO PEKOMEHI0BAaHHYIO JIUTEPATYPY.
OLICHKY «yJIOBJIETBOPUTEJIBHO) 3aCIIYKUBAET CTYIEHT, YACTHYHO C
poOesiaMy OCBOMBIIMM 3HAHUS, YMEHUSI, KOMIIETEHLIUN U TEOPETUUECKUIN
MaTepuai, 4acTb y4eOHBIX 3aJaHUii MO0 HE BBINOJHUI 10 KOHIA, TU00

[Toporossrii OHH OIICHCHBI YMCJIIOM OaJUIOB OJIM3KUM K MUHUMAIBLHOMY, HEKOTOPBIE
YPOBEHB «3%» MPAaKTUYECKHE HaBBIKM HE chopmupoBanbl. OOHapyKUBIIEMY 3HaHUE
(YIOBIETBOPUTENT | OCHOBHOTO Y4€OHO-IIPOrPAMMHOTO MaTepuaia B 00beMe, He0OX0IMMOM
bHO) Uil AanbHeimel y4eObl U mpexacrosimed paboTel MO mpodeccuu,

CIPABIISIONIEMYCSI C  BBINIOJHEHUEM  3aJaHUM, TPETyCMOTPEHHBIX
nporpammoii.  OOmajgaromuM  HEOOXOAMMBIMU  3HAaHUSMH,  HO
JOITYCTHBIIIMM HETOYHOCTH B OTBETC HA DK3aMCHE W TIPU BHITIOJHCHHUH
9K3aMEHAIIMOHHBIX 33JJaHH.

MuHUMaITbHBII OIICHKY «HECYJOBJICTBOPUTEIIBHO» 3aCIy)KUBAaeT CTYICHT, HE
YPOBEHB «2% OCBOMBIIINI 3HAHUS, YMCHHS, KOMIICTCHIIUH M TEOPETHUYCCKUI MaTepUal,
(HeYIOBNIETBOPUT | yueOHBIC 3amaHUS HE  BBINIOJHWI, TPAKTHYSCKUE HABBIKA HE
€JIHHO) c(hopMUPOBaHBI.

Kpurtepuu oneHuBaHus no 3a4ery:

TecroBbie 3anmanus coctouT u3 30—40 TeopeTHUECKHX BOIPOCOB MO TEMATUYECKUM
pazzienaM paboueill mporpammbsl yueOHOH aucuuIuinHbl 4-T0 cemectpa. B 50% Bcex Bompocos
Ka)XJIOTO TECTa MPEIoJIaraeTcsi BHIOOp 0OHOTO U3 2-4-X BO3MOXKHBIX 0TBETOB. B 50% Bompocax
HE00X0/IMMO HamnMcaTh MPaBUIBHBIA OTBET CAMOCTOSITENBHO.

Cucrema OLIEHOK BBINOJIHEHUSI KOHTPOJIBHOIO 3a4E€THOT'O TECTUPOBAHUS:

— «OTJIMYHO» — KOJIMYECTBO NMPABWIBHBIX OTBETOB OT 90% 10 100%;

— «XOpOII0» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 75% 10 90%:;

— «yJOBJIETBOPUTEIBHO» — KOJIMYECTBO NMPaBUIIBHBIX OTBETOB 0T 60% 110 75%.

— «HE YJOBJICTBOPUTEIHHO» — KOJIMYECTBO MPaBUIBLHBIX OTBETOB MeHee 59%.

«3a4TeH0» BBHICTABISIETCS OOYYArOIMMCS TOJIYYUBIIEMY 10 3a4€THOMY TECTY OLEHKH
«OTJIMYHOY, «XOPOILIO0» WM «YJOBIETBOPUTEIHHO) - TOMYCTUBLINM MOIPEUIHOCTH B OTBETE Ha
3ayeTe W MPH BBINOJHEHWU MPAKTUYECKUX 3aJaHUi BBIHOCHMMBIX Ha 3a4eT, HO 00JaJarouiuM
HEOOXOJMMBIMU 3HAHUSIMH M YMEHHSIMH JUISl UX YCTPAHEHUS MPH KOPPEKTUPOBKE CO CTOPOHBI
npernojiaBarers.

«He 3auTeHo» BbICTaBiIsIeTCd OOy4aroUeMycCs MOJYyYUBIIEMY MO 3a4€THOMY TECTY
OLIEHKY «HE Y/IOBJIETBOPUTEIILHO» — T.€. OOHAPYKUBIIEMY CYIIECTBEHHbIE MPOOEIBI B 3HAHHIX
OCHOBHOTO MPOTrpaMMHOI0 MaTepuaia IO IUCHUIUIMHE, JONYCTUBLIEMY NpPUHIMIINAIbHBIC
OLIMOKH B BBINIOJHEHUH NPEIYCMOTPEHHBIX MPOrpaMMOil MPaKTUYECKUX 3aJaHui (OTCYTCTBUE
3HAaHUU 3HAYUTENILHON 4acTH MPOrpaMMHOI0 MaTepuaia; HEIOHUMaHuEe OCHOBHOTO COJIEP>KaHUs
TEOPETUYECKOr0 MaTepuana; HEyMEHUE MPHUMEHATh TEOPETUYECKHE 3HaHWA TNPU PELICHUU
NPaKTUYECKHX 3a/1a4; JOMTyCTUBIIEMY IMPHHIATHATEHBIE OITHOKH.

OueHouHble CcpencTBa Uil MHBAJIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX UHIUBUAYATBHBIX MICUXO(PHU3NIECKIX OCOOCHHOCTEH.



— IIpY HEOOXOJUMOCTH UHBATIUIAM | JIUIIaM C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
NPEOCTABIISCTCS JOTIOJHUTEILHOE BPEMS JIJIs IOJATOTOBKU OTBETA HA SK3aMEHE;

— IIPU MPOBEICHUU MPOIICYPHI OLICHUBAHUS PE3yJIbTATOB 00YUCHUS MHBAIHIIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOUMOCTH JIJIsl 00YYAFOIINXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U UWHBAJIUAOB IpOLEypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JTUCHHUIUIMHE (MOJIYJIO) MPEIyCMaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
nHpopmanuu:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B [1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevyennb y4eOHOI JIUTEpPaTypbl, HHPOPMALMOHHBIX PECYPCOB U TE€XHOJIOTHH

5.1. YueOHasi aiuTeparypa

1. TTonynpoBoAHUKOBBIE TPUOOPHI : yueOHOE MocoOue i CTYAEHTOB By30B / B. B.
[TacwiakoB, JI. K. YupkuHs. - 8-¢ uzn., ucnp. - CII6. [u ap.] : Jlans , 2006. - 479 c.

2. lumkun, T'. T. DnekrpoHuka : yuyeOHuk s 6akanapos / . T'. IlumikuH,
A. T. lumkuH. — 2-¢ u3., ucnp. u gom. — Mocksa : M3garensctBo FOpaiit, 2017. —
703 c. — ISBN 978-5-9916-3422-9. — Tekcr : anexrponHslii // DBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/396718

3. byp6aesa, H.B. COopHuUK 3a/1a4 110 MTOJIYTTPOBOAHUKOBON JIEKTPOHUKE [ DIEKTPOHHBIHI
pecypce] : yueb. mocodue / H.B. Byp6aesa, T.C. JIlnenpoBckas. — DJIeKTPOH. AaH. — MOCKBa :
dusmaraut, 2006. — 168 c. — Pexum nocryma:_https://e.lanbook.com/book/2126#authors

4. Tepexos, B. A. 3agaqHuk 1o 31eKTPOHHBIM MpUOOpam : yueOHoe mocodue / B. A.
TepexoB. — 4-e u3zg., crep. — Cankt-IlerepOypr : Jlans, 2016. — 280 c. — ISBN 978-5-8114-
0503-9. — Tekcr : anekrponnslii // Jlanb : anekTpoHHO-0HOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/76831

5. OCHOBBI ANIEKTPOHUKH: JTabopaTopHblit mpakTukyM /A.C. JleBuenko, K.C. KopoTkos,
B.M. Aanecos, H.A. SIkoBenko. — Kpacuonap: Ky6anckwuii roc. ya-t, 2020. — 158 c.

6. llyka, A. A. Dnextponuka B 4 u. Yacts 1. BakyymHas u nia3MeHHas 3JIEKTPOHUKA '
yueOnuk juis By30B / A. A. Illyka, A. C. Curos ; mox penakiueit A. C. CuroBa. — 2-¢ u3f.,
ucrnp. u gon. — Mocksa : M3aarensctBo IOpaiit, 2020. — 172 c. — (Bsiciiee o6pazoBanue). —
ISBN 978-5-534-01763-2. — Tekcr : anektponnsiit // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/451115

7. lllyka, A. A. Dnekrporuka B 4 4. YacTb 2. MUKPOAIIEKTPOHUKA | YU4eOHHK IS BY30B /
A. A. llyxka, A. C. Curos ; orBeTcTBeHHBI! penaktop A. C. Curos. — 2-e u3J., UCHpP. U JOI. —
Mocksa : M3natennctBo FOpaiit, 2021. — 326 c. — (Bricmiee obpazoBanue). — ISBN 978-5-



https://urait.ru/bcode/396718
https://e.lanbook.com/book/2126#authors
https://e.lanbook.com/book/76831
https://urait.ru/bcode/451115

534-01867-7. — Texcrt : anekrponnsii // DbC HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/470589

5.2. UHTepHeT-pecypcbl, B TOM 4YHCJIe COBpeMeHHble NpodeccHoOHATbHbIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «JIAHb» https://e.lanbook.com

Pecypcsl cB0GoAHOTO J0CTYNA:

1. ba3a Bumeo 0030pOB 3JIEKTPOHHBIX KOMIIOHEHTOB, CXeM, (PU3MYECKUX SIBJICHUI H
yerpoiicte kommanuun «YUIT u JUIT» : https://www.chipdip.ru/video/VIDEO ID, rae BmMecTo
«VIDEO_ID» ykassiBaercsi id COOTBETCTBYIOIIETO HHMXKE IMPEICTABICHHOMY CIIMCKY BHIEO C
JIEMOHCTpaIell OOBICHAEMBIX SIBICHUH, KOMIIOHEHTOB WJIHM DJEKTPOHHBIX CXEM C Y4eTOM
HpoLecca U3MEPEHUS CIICIIMATU3UPOBAHHBIM 000PYI0BAHUEM:

[MonmynpoBoxuuku 1d000270314

[TonyrpoBogHUKHK U TUIIBI UX TpoBoguMocTH 10000270317
OtkpeiTre p—n nepexoa 1d000284223

upuna 3anpemennoit 30ub1 10000279692

Emxocts p-n-nepexona id000305108

JlaBuHHBIH 1po0O0# p-n nepexoaa 1000281301

[punimn padotsr auoaa 1d000271945

Juon 1N4148 u ero ananoru 1d000311928

Tunel 1 0cobeHHOCTH cuinoBbIX AuonoB. 1d000309236
Bapukans 1d000261354

Oopamennsrit quon 1d000283565

Kaxk onpenenuts HomuHan cradbunutpona 1d000280843
Crabumutponsl cepun BZV55 1d000312168

[MepemenHbIit KoHIEHCAaTOP M3 cTaduauTpona 1d000273243
Juoner lloTTkr Ha ocHOBe KapOuaa kpemuust 10000287939
Tyuuensubiit quoa 1d000284095

Juonnsie mocthl 10000261360

I'epmaHueBbIii 11O Kak qaTduk Temreparypsi 10000489382
Juons! B nienax BY 1d000282234

[TnockoctHoM TpausucTop 1d000305120

I'epmanueBsie TpanzucTopbl cepur MIIxx 1d000519650
Tpanzuctopsr 2T904 1d000596008

Hcropus Tpansutpona ['epbepra Marape 1d000284243
00630p mpubopos ¢ S-xapakrepuctukoi 1d000562185
[Tonebie Tpan3uctopsr KI1327 1d000593799

Tpansuctop ¢ miasatormm 3arBopom 1d000309856
MOSFET tpansucrops! IR B xopmyce TO247 id000285512
Tpansucrop B maBunHoM pexxume 10000284191
[MoxynpoBomHMKOBEI ipuOOp nuHKHCTOP. [IpocThie cxembl Brmoyenus 1d000309444
Yro Takoe cuMHCTOp U Kak oH paboraer. 1d000309528
GTO-tupucrop 1d000285606

OnnonepexoaHbiii Tpansuctop 1d000276283

[ToneBbie TpaH3UCTOPHI ¢ M30AMPOBaHHBIM 3aTBOpoM 10000276291
Tpansucrops! mapauarrona KT834 id000620976

Cuuosbie Tupuctopsl T112-16-10 id000614575
Temmepatypublii kodhdurment conportusienus 1000263536
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JlerupoBanwue nonynpoBoaarkos 1d000309440

[Tpuniun padotsl repkoHos 1d000272692

O0630p anekrpoMarautHbIX peine 1000553844

Csertoauoasl. OcnoBHbie mapameTpsl 10000562165

Ceeromnonst BL-L515 id000472122

[Tpuniun padotel potoauoaa. Assl anekrponuku 1000302145
OnToBonokonHbIH quos id000323383

doTonpreMHHK U ero ocobeHrocTH. IIpocras cxema Bximouenus 10000299417
®doromuons! 1d000262512

Camoe npocroe doropeie. [Tomynsapuas cxemorexauka 1d000314183
[TpuuuHBl Aerpaganuym noaynpoBoAHUKOBBIX KpucTamioB 1d000281969
OmnrosnekTpoHHbIH KoY. [TpuMenenue u npunnun padotser 1000294017
Caeronunoasl Ha KBaHTOBBIX Toukax 10000292520

[Tpumenenue nuueiiHON onTonapbl PS8741 mis raneBanndeckoit paspszku 1000292745
dotosnekTponHbIit yMHOXKHTENb 10000291749

Pesuctusnbie ontonape O3I114 id000308852

[Mpunimn padoter pororupucropa id000302607

Onrorupucrop 1d000285399

Koaddunuent nHagexxnoctu ceeroauosa id000289251

[Moaxmouenue azepuoro auonaa 1d000273179

00630p kouaencaropos 1d000260244

DNEKTPOTUTHYECCKIE ATFOMUHUEBBIC YnIl KoHaeHcaTopsl 10000433537
Teepusie monumepubie diekTpoiautbl 10000281613

MHorocioitHble Kepamuueckue KonaeHcaropsl 10000314829

Kepamuka B npousBojctBe koHaeHcatopos id000308352

KonieHcatophb! /1 HCTIOIB30BaHUS B )KECTKUX yCIoBUsX dKkcrutyaraiuu 1d000308553
Konnencarops ieHounsie 1d000265866

MexaHu3M crapeHus Kepammuueckoro konaeHcaropa BaTiO3 id000305764
00630p pesucropos 10000259283

ComnpoTuBnenue npoBoaankoB 10000275713

BeicokocTtabunbhbie pesuctopsl C3-14 1d000583787

Mapxkuposka pesuctopoB SMD id000305004

Oco0eHHOCTH TIPUMEHEHHS TIepeMeHHBIX pesncTopoB 1d000302839
WNupykTrBHBIE 3JIeMEHTHI diiekTprdeckoi rierm 1d000557764

Pacuér xarymku naaykrusHoctr 1d000293598

Oco0eHHOCTH TEPMUCTOPOB U UX NMPpUMeHeHHue B dnekTponuke 1d000293942
Wunykunonnast sammna 10000294256

BakyymHo - moMuHHUCIIEHTHBIE HHAUKaTOpbI 10000282197
DIEeKTPOHHO-TIONYITPOBOHUKOBas Jamia 10000524578

I"azoBbie pa3psaauky 1d000261710

I'enrox 6A7 1d000631016

Tpuon 12C3C 1d000630131

Tpuon dapaunrrona id000629986

BricokoBomabTHBI TeTpox 69711 1d000621300

CrepxueBoit menton 12K295 1d000616078

WNupukaropuas nmamma B3 1d000603322

Jlyueroii retpon 6I16C id000599567

JNuon- nenron 16211 1d000596004

Pagnonammna 613 1d000510122

Paguonamna I'V5b 1d000423203

JBoiinoit Tpuox 12AX7 1d000553272

Tpoxotpon 1d000277829
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[Mentarpuy 1d000278079

Tupatpon ¢ HakaimBaeMbIM kaToom 10000277518

Tupatpon ¢ xonoaubM KaTogom 1d000277521

Baperrep 1d000278602

[Touemy rperotes aHo bl paauonamn 1d000285736

DiekTpuYecKuii TOK B Bakyyme. Bakyymusriii quoz id000273118

OcoOeHHOCTH pabOThI MACCUBHBIX KOMIIOHEHTOB B Bakyyme 10000285431

Loewe 3NF unTerpanpHas jiammna 10000285364

TepmonnexkrponHas smuccus id000295800

[IpenmyrecTBa keHOTpOHHOTO BhIpssmMuTets 1000620655

Marnerpon 1d000273422

Kiuctpon 1d000275891

TupucTop BMecTo aieKTpoMarHuTHOro pese. [Ipocteie cxemsl Britodenus 1d000527911
Perymupyemblii ncrounuk niepemennoro Hanpspkenust 10000528971
[MonynpoBonHUKOBBIe orpannynTesu Hanpspkenus. TVS — auoner 1d000300334
YcunmuTenpHbIN Kackal Ha mojieBoM Tpan3uctope. OcHoBbl cxemotexuuku 10000300214
Marnutopesucrop id000306259

VY CTpoiicTBO MarHUTOUYBCTBUTENBHBIX OECKOHTAKTHBIX BhIKIrOuareneit 1d000286378
Meropl u3Mepenus temieparypbl. Tepmomerpsl conpotusienus 1d000276478
Onementsl TTJI u TTJIIL ¢ OTKPBITBIM KOJUIEKTOPOM 1 TpeMsi cocTosiHusmu 10000301463
Jlornueckue amemeHTh Ha MOIT-Tpan3uctopax 1d000299760

JlroiHO-TpaH3UCTOPHBIE JIornyeckue 3meMenTsl 10000297267

Juonnbie goruueckue neMenTsl 10000296958

CoOcTBeHHBIC JICKTPOHHBbIE 00pa3oBaTe/IbHbIC H MH(OPMAIMOHHBIE pecypChl
KyoI'Y:
1. Cpena moayiapHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, Y4€OHO-METOIMUYECKUX KOMILIEKCOB, IyOJINKalUNA 1
koH(pepenmmii http://mschool.kubsu.ru/
3. DnextponHHbli apxuB qokymeHToB Kyol'Y_http://docspace.kubsu.ru/

Jnst co3manust U MyOJIMKAIMA KOHTEHTa U y4eOHBIX OOBEKTOB MPEMOaBaTeIEM HCIOIb3YeTCs
cinyx0a BUIEO TPAHCISIUU U MHCTPYMEHT IS SJIEKTPOHHON KOMMYHUKAIIMK U 0OpaTHOMW CBSI3U
CO CTYJICHTaMH U3 TIEPEUHS BOZMOXHBIX K MPUMEHEHUIO Ha HA4aJl0 COOTBETCTBYIOIIETO CEMECTpa.

6. MeToanueckue ykazaHus JJ1si 00y4al0MIMUXCs M0 OCBOCHUIO TUCHHUILIMHBI (MO1YJIs)

Jlexuus sBAsieTCsI OAHOM U3 POPM M3yUEHHS] TEOPETUYECKOTO MaTepHaa 1o AUCHUIIIHHE.
B xoz€e nekuiMoHHOro Kypca IpOBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAyYHBIX [IOJIX0JJ0B U TEOPHIA.
B TETpagnu i1 KOHCICKTHPOBAHUA J'IeKIII/Iﬁ HeO6XO)II/IMO HMETh 1IOJIA, TAEC II0 XOonay
KOHCIIEKTUPOBAHUS JAETAI0TCI HEOOXOIMMbIE TOMETKHU. 3alucH JOJDKHBI ObITh H30MpaTEIbHBIMH.
B xoHCHekTe MPUMEHSIOT COKpAIlIEHHUE CIIOB, YTO YCKOpSET 3anuch. Bompockl, BO3HUKAIOIINE B
XOJI€ JIEKIMH, €CIIM HE 3aJaHbI Cpa3y, PEKOMEHYETCs 3alMChIBAaTh HA MOJSAX U M10CIIE OKOHYAHUS
JIEKIMU OOpaTUThCS 3a pa3bsICHEHHWEM K MpenojaBaTento. Heo6XoauMo akTHBHO paboTaTh ¢
KOHCIIEKTOM JIEKIIMM: IIOCJIE OKOHYAHUS JIEKIIMM PEKOMEHAYETCS IEpeunuTaTh CBOHM 3allUCH,
BHCCTH IIOIIPAaBKH U JOIMOJIHCHUS.

OnHUM U3 OCHOBHBIX BUJIOB JICSITEIBHOCTH CTYJICHTA SIBIISIETCS CaMOCTOSTENIbHAs paboTa,
KOTOpas BKIJIIOUaeT B ce0s M3ydyeHUe JEKIIMOHHOTO MaTepuaia, y4eOHUKOB U Y4eOHBIX MOCOOuH,
MOJATOTOBKH K BBITTOJIHEHHIO JIAOOPATOPHBIX paOdOT U 0POPMIICHUIO TEXHUUECKUX OTUETOB 110 HUM,
a TaK K€ MOJATOTOBKM K MPAKTUYECKUM 3aHATHSAM M3y4YE€HHEM KPAaTKOW TEOPUH B 33JaYHUKAX U
pPCIICHUN JOMAIIHUX 3a;1aH1/1171.
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Metoanka caMOCTOSITEIbHON PabOTHI MPEIBAPUTEIBHO PA3bACHICTCS MPENoiaBaTesieM U
B IOCIICAYIOIIEM MOXET YTOYHSTHCA C Yy4ETOM HHIMBHIYaJIbHBIX OCOOEHHOCTEH CTYIEHTOB.
Bpemst 1 MecTo caMOCTOSATEIBHOW pabOTHl BEIOMPAIOTCS CTYJCHTaMHU MO CBOEMY YCMOTPEHHUIO
IUTAHUPOBaHHE BPEMEHU Ha CaMOCTOATENIbHYIO padoTy, HEOOXOAUMOr0 Ha U3y4EeHUE HACTOSILEH
JUCLUIUIMHBIL, CTYAEHTaM JIy4yllle BCEro OCYLIECTBISITH PABHOMEPHO Ha BECh CEMECTD,
IIPElyCMaTPUBas IIPU TOM PETYJIIPHOE TOBTOPEHHUE TPOUIEHHOTO MaTepHala.

CamocrosaTenbHyI0 padoTy HaJl JUCHUIUIMHOM ClIeyeT HAYMHATh C U3YYEHUs IPOTPaMMBI,
KOTOpasi COJEpPXKUT OCHOBHbIE TPEeOOBaHUS K 3HAHUSAM, YMEHHSM M HaBblKaM OOy4yaeMbIX.
O0s13aTeNnbHO cIeAyeT BCHOMHUTD PEKOMEHAAINU IIPEN01aBaTelNsl, JaHHbIE B X0J1€ YCTaHOBOUYHBIX
3aHATHN. 3aTeM CIeAyeT NPUCTYNAaTbh K U3YYEHUIO OTAEIbHBIX pa3lelioB U TEM B IOPSIKE,
IIPEAYCMOTPEHHOM IIPOTPaMMOi.

ITonyyuB npezncraBieHre 00 OCHOBHOM COJEpKAHUU pas3zena, TeMbl, HE0OXOAMMO
U3Y4UTh MaTepuaj Mo TeMe, M3JI0KEHHbIM B yueOHuke. LlenecooOpa3Ho COCTaBUTH KpaTKUi
KOHCIIEKT WJIM CXeMY, OTOOpaKaroIlyr0 CMbICT U CBSI3U OCHOBHBIX MOHSTUN JaHHOTO pas3jeia u
BKIIIOYCHHBIX B HEro TeM (Wi Oojee MPOAYKTUBHO — JOIMOJHUTH KOHCIEKT JIEKIIHH).
OO0s13aTenbHO CleyeT 3allMChiBaTh BO3ZHUKIIME BOIPOCHI, Ha KOTOpPbIE HE YAAJIOCh OTBETUTh
CaMOCTOATEIIBHO.

Heo6x0a1M0 U3y4uTh CIMCOK PEKOMEHJOBAHHOM JINTEPATYphl U YOSTUTHCS B €€ HATMUUU
B JINYHOM IIOJIb30BaHUU WJIM B IOJAPA3JEIECHUAX OMOIMOTEKH B OyMa)XHOM MM 3JIEKTPOHHOM
Bujie. BClo OCHOBHYIO y4eOHYIO JIMTEpaTypy *KeJaTelbHO U3yyaTh C COCTaBIEHUEM KOHCIEKTA.
UreHue nuTeparypbl, HE COMPOBOXKAAEMOE KOHCIEKTUPOBAHUEM, MaJO pe3ysbTaTuBHO. Llenb
HalMCaHUs KOHCIIEKTa M0 AUCHUILINHE — C(OPMHUPOBATh HABBIKH 110 TIOUCKY, 0TOOPY, aHATIHU3Y U
dbopMyIUpOBaHHUIO YYeOHOT0 MaTeprala. ITH HABBIKK 00s13aTeIbHBI IS JTI000TO CIIEIUATUCTA C
BBICHIMM OOpa30BaHMEM HE3aBUCUMO OT BBIOpaHHOro HampasieHMs. HammcaHue KOHCHeEKTa
JIOJIKHO OBITh TBOPYECKUM — HYXKHO HE IIEPENUCHIBATh TEKCT U3 UICTOYHUKOB, HO IIBITATHCS KPATKO
U3JIaraTb CBOMMH CJIOBAMM COJIEpPKaHUE OTBETA, NP ITOM MAKCUMAJIBHO €r0 CTPYKTYPHUPYs U
HCIIOJIb3YSl CHMBOJIBI M YCJIOBHBIE 0003HaueHus (B 3ToM Bam moMoryT BOIpochl BHIHOCHMBIE Ha
3a4eTHOEe TECTHpPOBaHME M dK3aMeH). KomupoBaHue M 3ayuyMBaHUE HEOCMBICIEHHOT'O TEKCTa
TPYJAOEMKO U 1O OOJBIIOMY CUETY HE UMEET [M03HABaTEIbHOW U MpaKkTUYecKoi 1eHHocTu. [lpu
paboTe Hax KOHCIIEKTOM 00s3aT€IbHO BBIABISAIOTCS M OTMEYAlOTCAd TPyAHBIE iAo
CaMOCTOSITENIbHOTO U3y4YEHUS BOIIPOCHI, C KOTOPHIMU YMECTHO OOpaTUThCA K IPENOAaBaTeNI0 Ipu
MOCEIIEHUH 3aHATUI M KOHCY/IbTalUi, 1100 B MHAUBUyaIbHOM nopsake. [Ipu utenun yueOHoOM
U HAy4yHOW JUTepaTyphl HEOOXOAMMO BCErja CIEIUTh 32 TOYHBIM M IOJHBIM HOHHMaHUEM
3HAYEHUs TEPMUHOB U COJIEP>KaHUS TIOHATUH, HCIIOJIb3YEMBIX B TEKCTE. Beeraa cieyer yrouHsaTh
3HAUEHUS O CIOBAPSAM WIN SHIMKIONEAUSIM, TP HEOOXOIMMOCTH 3alMChIBATh.

K mpakTuueckuMm 3aHATHUSAM HEOOXOJMMO TOTOBUTCS NpPEABAPUTEIBHOIO, 0 Hayaia
3aHsaTHs. HeobXxonnMo O3HaKOMMTCS ¢ KpaTKOM TeopHell B PEKOMEHJOBAHHOM 3aJJaUHMKE IO
COOTBETCTBYIOLIIEH TeMe M MpopadoTaTh NPUMEPHl pPELIeHUH pPa300paHHBIX B 3aJauHUKE
yhnpaxHeHuil. BxoJe MoAroToBkH, Tak K€ CIEAyeT BECTH KOHCIEKTHPOBAaHUE, a BO3HUKIINE
BOIIPOCHl 3aJaTh BEAYyIIEMY IIPENOJABAaTENI0 B Hayalle IPAKTHUECKOrO 3aHATHUS WM B
KOHCYJIbTAIITHOHHOU (hopme.

K naGopatopHbIM paboTam clieayeT HOArOTOBUTHCS MPEIBAPUTEIHHO, O3HAKOMHUBIIHUCH C
KpaTKoil HO creuupuyeckol Teopueil pa3MemeHHOW B COOTBETCTBYIOLIEH METOAHUYKE.
PexoMeHyeTcs 03HAKOMMTBHCS 3apaHee U ¢ METOAUYECKMMH PEKOMEHJALUSAMU 10 ITPOBEIECHUIO
COOTBETCTBYIOIICH J1abopaTopHO pabOThl, W B Cciaydyae HEOOXOAMMOCTH TMPOBECTH
IIPE/IBAPUTEIILHBIE PACUETHI.

HenocpencTtBenHas moAroToBka K 3a4eTy M 3K3aMEHY OCYIIECTBISIETCS MO BOIMPOCAM,
OpEJCTAaBICHHBIM B JaHHOM y4eOHOW mporpamMme AWCHUIUIMHBL TIIATENTbHO H3Yy4HTE
(bOpMYyIUPOBKY Ka)J0r0 3K3aMEHAIlMOHHOTO BOINpPOCa, BHUKHUTE B €r0 CyTh, COCTaBbTE IUIaH
OTBETa, TAK KaK 9K3aMeH cAaéTcs B yCTHOU (popMe B X0/Ie AMAJIora IPernoaBaTess Co CTYACHTOM.
B kauecTBe mpHuMepa pacIIMPEHHBIX OTBETOB Ha HEKOTOPBIE BOIIPOCHI PEKOMEHAYETCS U3y4UTh
BUZICO 00bACHEHMs Ha caifte kommanuu «Yun u Jun» https://www.chipdip.ru/video/VIDEO 1D,



rae BMecTo «VIDEO ID» ykasbiBaeTcst id COOTBETCTBYIOIIETO MPEACTABICHHOMY CITUCKY BHJIEO
C JeMOHCTpalMeld OOBACHSAEMbIX SIBICHUH, KOMIIOHEHTOB WM 3JEKTPOHHBIX CXEM C y4eTOM
nporecca W3MEPEHUs CHEIHATU3UPOBAHHBIM O0OPYAOBAaHHEM. OTO MO3BOJHUT PACIIUPUTH
IPAaKTUYECKYl0 YacTh 3HAaHUH O MapKooOpa30BaHUMM KOMIIOHEHTOB, MX BHEUIHEM BHJIE U
OCOOEHHOCTSIM HCIONIb30BaHUsL. CTOMT OTMETUTh, YTO 3TU BMJEO PACIIUPSIOT U JONOJIHSIOT
JICKLIIMOHHBIN MaTepHall, I0O3TOMY POCMATPUBATh €0 HY)KHO HE Cpa3y, a TEMaTHYECKU, HCXOIS
U3 TEMBl MPOBOJUMOIO JEKIMOHHOTO 3aHATHS (3TO OJHA U3 JONOJHHUTENBHBIX (opMm
MHTEPAKTUBHOI'O COAEP)KaHUs, UCIIOIb3yeMasi IPU CaMOCTOSTENbHOIN paboTe CTYAEHTOB).

B ocBoeHMH TUCHMIUIMHBI MHBAJIMJAMU U JIMLIAMH C OTPAaHWYEHHBIMH BO3MOKHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIONOJTHUTEIIbHOE Pa3bsICHEHNE y4EeOHOTO MaTepHaa.

I/IH[[I/IBI/IZ[yaJILHLIe KOHCYJIbTalUKM 110 HNOpPCIAMETY SABJIIOTCA BaKHBIM (baKTOpOM,
CIIOCOOCTBYIOIIMM WHAWBUAYATH3alUU O0yYCHHUS U YCTAaHOBJICHHIO BOCIIUTATEILHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6y‘-IaIOHH/IMCH HWHBAJIMLJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSL.

7. MarepuajibHO-TeXHHYECKOe o0ecneYeHne 1o JUCHUIINHE (MOAYJII0)
HaunmenoBanue CII€HaJIbHBIX

Ne . OCHAIIIEHHOCTb CIIELHaIbHbIX TOMEIICHUN
MOMEIICHUI
1. YueOHble ayIUTOPHU st | JIeKunoHHAs aynUTOpHs, OCHAINEHHAs NPE3€HTAMOHHON
MPOBEICHUS 3aHATHH JIEKIHMOHHOTO | TEXHWKOH (IPOEKTOp, OJKpaH, KOMIBIOTEP/HOYTOYK) W
THIIA COOTBETCTBYIOLINM ITpOrpaMMHBIM obecnieueHuneM (I10) ms
BOCIpOM3BeZieHHs  (QainmoB  ¢dopmata jpg W avi.
JlocTaTouHBIM KOTHMYECTBOM MOcanodHbIX MecT: Ne 209C, Neo
315C, Ne201
2. VYueOHble ayJIMTOPUU Uit | AyIUTOpHs OCHAIllEHHAss MEJIOBBIMH WMJIM MapKepHBIMU
NPOBEICHUS 3aHSATHH CEMHHApCKOro | JOCKaMH, JOCTATOYHBIM KOJIMYECTBOM IOCAJOYHBIX MECT CO
TUIA, TPYNIOBBIX U HHANBUAYATBHBIX | cTomaMu: Ne209C, Ne205aC, Ne315C, Ne211C
KOHCYJIbTaIMH, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTecTalluK
3. YueOHble ayJIMTOPUU st | Jlaboparopusi, YKOMIUIEKTOBaHHAs —CIHEIHMAIM3UPOBAHHOM
MPOBEICHUS 1a00PaTOPHBIX MeOenbl0 M TEXHMYECKUMH  CPEACTBAMU  OOy4YeHHS.
3aHATHHN (paboT) [IpoBenenne  3aHATHIT  7TAaOOPATOPHOTO  IMPAKTHKyMa

MIPEAYCMOTPEHO B «Iaboparopun IH(pPOBOH W aHAIOTOBOH
TexHUKI» Ne327C Ha mabopaTOPHBIX CTEHIAX «IEKTPOHHBIC
IpuOOpHI», BBIITyCKAeMBbIX Cankr-IlerepOyprekum
TlocynapcTBeHHBIM YHUBEPCUTETOM TENEKOMMYHUKALMN UM.
npod. M.A. bBonu-bBpyeBuua (HaOOpHBIX  NaHENsX,
o0ecTIeYnBaONMX BO3MOXKHOCTh JIOCTYIIa KO BCEM TOYKaM
coOpaHHBIX CXeM C TapaulelbHBIM KOHTposieM Ooyiee 10
apaMeTpoB aMIUTUTYAOYAaCTOTHBIX ¥ BOJIBT-aMIIEPHBIX
XapaKTepUCTHK).

Jis  caMmocToATenbHOW  paboThl  OOy4aromuMxcs MPeAyCMOTPEHbl  MOMEIIECHHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbBIE KOMIIBIOTEPHONW TEXHUKON C
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «VHTepHET» M oOecledeHneM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

HaunmeHoBaHHe TOMENIEHUH 11 OCHAaIIEeHHOCTh MIOMEIICHUHN JJIsI CAMOCTOSITEIbHON pabOThI
CaMOCTOSTENNFHON pabOTHI oOyJaromuxcs
00y4JaroImuxcs

ITomenienne s camocToaTenbHONH | Mebenb: yueOHas mebernn
paboThel oOyvaronuxcs (YuTanpHbIl | KOMIDIEKT crienuanu3upoBaHHON MEOCIN: KOMITBIOTCPHBIC CTOJIBI

3a1 Hayuno# Oubnmorexu) OOopynoBaHue: KOMIBIOTEpHAs TEXHWKAa C  IIOJKIIOYEHHEM K
nH(pOPMaMOHHO-KOMMYHHKAIIHOHHOW ceTH «MHTepHeT» U AOCTYIIOM B
ANEKTPOHHYIO nH(popMaMOHHO-00pa30BaTEIbHYIO cpeny

06pa303aTenLH0171 OpraHunsaluu, BeG-KaMepr, KOMMYHUKAIITMOHHOC




o0opynoBanue, 00ECIIEUNBAIOIIEE JOCTYII K CETH MHTEPHET (IPOBOIHOE
coeMHEeHNEe M 6eCpoBOIHOE coeuHeHue 1o TexHomoruu Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboTs! obydatommxcs (ayn.207)

Meobenb: yuebHas mebOenb

KoMmekT crenuann3upoBaHHOI MeOeIn: KOMITBEOTEPHBIE CTOJBI
ObopynoBanne: KOMIOBIOTEPHAsI TEXHUKA (Ha OCHOBE TOHKHX KIIIEHTOB) C
NOAKIIOYEHHEM K  HMH()OPMAIMOHHO-KOMMYHUKAIMOHHOH  CETH
«/HTEpHET» ¥  JNOCTYIOM B  OJJIEKTPOHHYI  HH(OPMAIMOHHO-
00pa3oBaTEIHHYIO cpemy o0pa3oBaTenpHON OpTaHU3aINH,
KOMMYHHKallUOHHOE 00OpYyAOBaHME, 00ECIeYUBAOIIee JOCTYI K CETH
WHTEpHET.




