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Pabouas nporpamMmma quCHUIUIMHBI «DJEKTPOHHAS TEXHUKa» pa3padoTaHa Ha
ocHoe PI'OC BO  35.03.06 ArpouwHKEHEpPHUS YTBEPKIAECHHOIO NPHUKA30M
MunucrtepctBa oOpa3zoBanus u Hayku P® 23 asrycta 2017 r. Ne 813

ABTOD: % yy
KaHJ. TEXH. HayK, JOLEHT = E.A. JlenuceHko

PaGouas mporpamMma oOCyXJI€Ha M PEKOMEHJOBAHA K YTBEPKICHHUIO PEIICHHEM
Kaeapbl D3JIEKTPOTEXHUKH, TEIUIOTEXHUKHM W BO30OHOBISIEMBIX HCTOYHHKOB
sHepruu ot 04 anpeins 2022 r., npotokoa Ne 8

3aBeayronuii kadeapoit
I-p TEXH. HayK, podeccop O.B. I'puropam

/

Pabouas iporpamMma 0,100peHa Ha 3aceaHuU METOIMYECKON KOMUCCUU (PaKyJIbTETa
saepretuxu ot 18.04.2022 r., npotokos Ne 8

[Tpencenarens

METOIMYECKON KOMUCCUU 4//@2 |
‘ %/ N.I". CTprKKOB

Il -p TeXH. HayK, podeccop

PykoBoauTtens
OCHOBHOM TIpo(heCcCHOHAIBHOM

o0pazoBaTesibHOM MPOrpaMMbl
KaHJI. TeXH. HayK, JIOIEeHT [/fl, / C.A. HuxousaeHko
MBS /




1 He.]'ll) M 3a1a494 0CBOCHUA JUCHUILIJIMHBI

Heanro ocBoenus guctuiummHabl b1.B.1.08  «DnekTpoHHAs TEXHHKA»
ABIIETCS (POPMUPOBAHUE KOMIUICKCA 3HAHWA 00 OpPTaHW3AIlMOHHBIX, HAYYHBIX U
METOJMYECKHX OCHOBaX B O00JIACTH DJICKTPOHUKH M DJICKTPOHHBIX YCTPOWCTB,
HEOOXOMMMBIX JIJII PEIICHHUS IPOM3BOACTBEHHBIX W TMPOCKTHBIX 3a1ad TpHU
ANEKTPOCHA0KEHU U O0OBEKTOB U MPOU3BOJACTBEHHBIX IPOLIECCOB.

3agaun JUMCHUIIINHBI
- U3y4YECHUE COBPEMEHHOMN JIEMEHTHON 0a3bl 3JIEKTPOHHBIX YCTPOUCTB;
- U3y4YE€HHE OCHOBHBIX TUIIOBBIX YCTPOUCTB aHAJIOTOBOM AJIEKTPOHUKH;
- U3yYE€HHE OCHOB (PYHKIIMOHMPOBAHHUS W 0a30BBIX AJICKTPOHHBIX HUQPPOBBIX
YCTPOWCTB.

2 IllepeyeHb IUIAHUPYEMbIX Pe3yJabTATOB O0Oy4YeHHSI TI0O
AUCIHMILJINHE, COOTHECEHHBIX C IUVIAHUPYEMbIMH pe3yJbTaTaMu
ocsoenusa OITIOII BO

B pe3yabrare OCBOCHUS TUCUUIUIMHBI (POPMHUPYIOTCH CJIeAyHLIue
KOMIIeTEeHIINH:

IIK-3 CrniocoGeH BBIMOTHATH Pa0OTHI IO TOBBIMICHHIO 3(h(PEKTUBHOCTH
HHEPreTUYECKOr0 00OPYIOBaHMSI, MAIIMH U YCTAHOBOK B CEJIbCKOXO3IMCTBEHHOM
IPOU3BO/JICTBE.

B pesynbrare uzyuenuss aucuuiiiabl b1.B.1.08 «DieKTpoHHAs TEXHUKa»

OOy4Yaromuiicsi TOTOBUTCS K OCBOCHUIO TPYIOBBIX (YHKIMA W BBITOIHEHUIO
TPYZOBBIX JICUCTBUIA:
IIpodeccuonanpupiii ctangapt - 13.001 «Crnenuanuct B o0jacTH MeXaHU3AIUU
CEIILCKOTO X03sicTBa»; TpymoBas ¢yHkuus» - D/03.6 «Opranuzaius paboThl 10O
MOBBIIICHUIO Y()(PEKTUBHOCTH TEXHOJIOTHUECKOTO OOCITYKMBAHUS U IKCILTyaTallUuH
CEIIbCKOXO35MCTBEHHON TEXHUKU.

3 Mecto nucunmiinabl B ctpykrype OIIOII BO

b1.B.1.08 «DiekTpoHHAs TeXHHUKa» SBISICTCS JUCIUATLINHON, GopMHUpyeMoi
CaMOCTOSITEJIbHO  y4YacTHMKaMHu oOpa3oBarenbHbix oTHomeHud OIIOII BO
MOATOTOBKM  OOydwaromuxcst 1o HampasieHuto 35.03.06  ArpoumxeHepwus,
HaIpPaBJIEHHOCTh «DNEKTPOOOOPYI0BAHUE U IIEKTPOTEXHOIOT M.

4 Oobem aucuumInHbI (144 yacoB, 4 3a4eTHBIX CIUHUIIBI)

O6beMm, yacoB

Bunbl yueOHol paboThl

Ounas ‘ 3aoyHas




Bunbr yueO6HOM paboThI

O0nbeM, yacoB

Oynas 3aouHas
KonrakTHas padora 69 21
B TOM YHCIIE:
— ayAWTOpHAas MO BHIAM  y4YEOHBIX 64 16
3aHITHH
— JICKIIUH 26 4
— IPAKTUYECKUE 12 6
— 1ab0paTOpHBIC 26 6
— BHEAyAUTOpHAas 5 5
— 3a4eT C OLICHKOU - -
— DK3aMeH 3 3
— 3alIUTa KypcoBBIX padboT 5 5
(MIpoeKTOB)
CamocrosiTeqibHast padora
B TOM YHCJIC: P 75 123
— KypcoBasi paboTta (ITpOeKT) 18 18
— poYMe  BHIBI  CaMOCTOSITEIBHOM 57 105
paboTHI
HToro no nucuuiinue 144 144
B TOM uucie B (opMme MpaKTUIECKOH
OJIFCOTOBKHU ] ]

5 CoaeprkaHue IMCHUANIUHBI

[Io uroram m3ydaemoro Kypca CTYAEHTbI CHAIOT 3K3aMEH U BBIIIOJIHSIOT

KYpPCOBYIO padoTy.

Jlucuuiiiaa mM3ydaercs Ha 3 Kypce, B 5 cemecTpe (04HOE), a Takke Ha 3

Kypce B 5 ceMecTpe (3a04HOe).

ConepxaHue ¥ CTPYKTYPa IMCUMILIMHBI 10 04HOM hopMe 00yueHHsI

° Buabl yueOHoii paboThl, BKIIOYAS
g = CAMOCTOSITE/ILHYI0 paldoTy CTY/IEeHTOB
No o E ? H TPYJI0EMKOCTb (B 4acax)
-5}
1/ | Tembl. OCHOBHBIE BOITPOCHI &= S [Tpaktuue | Jlabopar
S = ) CamocTtos
o 2 S o | Jlexun CKHe OpHEBIE
2= TelIbHAas
g u 3aHATHS | 3aHATHUS
S pabora
BBenenue B AUCHUILITUHY.
DNEeKTpPOHUKA, KaK OTPacihb
HayKH W TEXHHUKH.
1 |ITomynpoBOAHUKOBBIE IK-3 | 5 2 2 - 4
puOOpHI, OIpeeICHHE.
[TomynpoBOAHUKOBBIE
MaTepHabl.




Tembl. OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTCHIIM U

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexuu
u

IIpakTuue
CKHE
3aHATUSA

Jlabopar
OpHBIC
3aHATUA

Camocros
TCIIbHAasA
paborta

DNEeKTPONPOBOIHOCTh
TBEPIBIX Ten. CoOCTBEHHAS
AIIEKTPOIPOBOTHOCTh
MOJTYITPOBOIHUKOB.
[IpumecHas
AIIEKTPOIPOBOTHOCTH
MOJTYITPOBOIHUKOB.

DNEeKTPOHHO-IBIPOYHBII
nepexo/1 (p-n mepexon).
Bonpramnepnas
xapakrepuctuka (BAX) p-n
nepexona. [Ipo6oii p-n
nepexoaa. Bnusaaue
TeMriepatypsl Ha BAX p-n
nepexoa.

IK-3

[TonynpoBoAHUKOBBIE
BBINIPSIMUTEIIbHBIE JHO/IBI.
VYerpoiictBo, BAX,
napameTpsl. CTaOMIIUTPOHBI,
CTaOMCTOPHI, BAPUKAIIHI.
Juoner HloTku. PaGoTa
MOJIYIPOBOHUKOBBIX JIMOJIOB
C Harpy3kou

[1K-3

bumnonspHbie TpaH3UCTOPHI.
Knaccuduxkarnus.
YCTpolcTBO M MPUHIIUIT
nericteust. CriocoObl
BKJIFOUEHUSI.
Toxopacnpenenenue B
Tpan3uctopax. CraTudeckue
BAX Tpan3ucropa ¢ oomeit
6a30i.

[1K-3

Cratuueckue BAX
TpaH3UCTOpa B CXEME C
oOmuM smurrepom. T-
oOpa3Hasi PKBUBaJICHTHAs
CXeMa U MapaMeTphl
TpaH3ucropa. TpaH3ucTop
KaK JIMHEUHBIH
YEeThIPEXNOIIOCHUK. CucTemMa
h-mapameTpoB TpaH3ucTOpa.

IK-3

3aBUCHMOCTD nmapaMeTpoB
TPAH3UCTOPA OT HaCTOTHI U
TCMIICPATYPHI. Hpe[[eJ'ILHO-

IK-3




Tembl. OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTCHIIM U

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexuu
u

IIpakTuue
CKHE
3aHATUSA

Jlabopar
OpHBIC
3aHATUA

Camocros
TCIIbHAasA
paborta

AOIIYCTUMBIC
9KCIUTyaTal[MOHHbIE
napameTpsl. Pabora
TpPaH3MCTOpa C HATPY3KOM.
KitoueBoil pexum paboTsl
TpaH3UCTOpA.

[Tonesbie TpaH3UCTOPHI.
Knaccudukanus. ITonesbie
TPaH3UCTOPHI C
YIIPaBJISIOIUME P-N
rnepexoamMu. Y CTpOUCTBO,
BAX, mapamerpsl. CriocoOsl
BKITIOUCHUSI.

IK-3

[ToneBbie TpaH3UCTOPHI C
M30JIMPOBAHHBIM 3aTBOPOM C
BCTPOCHHBIM U
WHIYIUPOBAHHBIM KaHAJIOM.
VYerpoiictBo, BAX,
napameTpsl. O6macTh
IPUMEHEHHUSL.

[1K-3

[Tepexntouaroniue
MOJIYTIPOBOTHUKOBBIE
pUOOpPHI. Y CTPONCTBO U

MIPUHIIATI JEHCTBHS TUOIHBIX

U TPUOOHBIX TUPHUCTOPOB.

[1K-3

10

CraTtudeckas BAX
TUPUCTOPA W €r0 OCHOBHBIC
MapaMeTphl. OcobeHHoctH
THUPHUCTOPOB.

BKIIFOUCHU A
PaznoBugnoctu THUPHUCTOPOB.

IK-3

11

Pabora Tupucropa ¢
Harpyskoil. dazoummynbcHoOe
yIpaBJieHUE TUPUCTOPAMH.
TupucropHsie peryasaTopsl
HaPsHKCHMSL.

I1K-3

12

CuoBble TPaH3UCTOPHI
IGBT. Ocobennoctu,
MapameTpsl.
OnHonepexoHbIe
TPaH3UCTOPHI. Y CTPOICTBO,
BAX, napameTpsl.

IK-3

13

DOTOAIEKTPUUECKUE U
OTITORJIEKTPOHHBIE TPUOOPHI.
Doroanosl. IIpuHnun

IK-3




Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB

2]
z £
= = =3
No o = 5 U TPYA0EMKOCTH (B yacax)
5]
1/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [Ipaktuue | JlaGopar
s = ) CamocTtos
o 2 s &} Jlexuu CKHe OpHBIE
S S TeIbHAs
g u 3aHATHS | 3aHATHS
S paboTa
NCUCTBYS, XapaKTePUCTHKH,
MapaMeTpsl.
CBeTousnyyarouun Juo.
OnTO37€KTPOHHBIE MAPBHI.
YerpolicTBo 1
XapaKTePUCTHKHU.
KypcoBast pabota 5 - - - 18
Utoro 26 12 26 75

Conep:xxanue ¥ CTPYKTYpa IMCHHUILUIMHBI 110 3204HO0i1 popme o0yueHust

Buabl yueOHoii padoThl, BKIOYASA
CaMOCTOSATEIbHYI0 Pa0OTy CTY1eHTOB

Y
E
= = =3
No S = 5 U TPYA0EMKOCTBb (B 4acax)
5]
1/ | Tembl. OCHOBHBIE BOITPOCHI g5 S [TpakTuue | JlabGopar
S = 5 Camocros
I 2 s O | Jlexuu CKHUe OpHBIE
&= TeabHast
g u 3aHATUS | 3aHSITUS
=/ pabora
BBenenue B AUCHUIIIUHY.
DIIEKTPOHHUKA, KaK OTPACIIb
HayKH U TEXHUKH.
[TonynpoBoAHUKOBBIE
puOOPHI, ONpeIeIeHUE.
[TonynpoBoAHUKOBBIE
MaTepHabl.
1 P MK-3 | 5 2 - - 8
DNEKTPONPOBOTHOCTh
TBEPABIX Ten. CoOcTBEeHHAs
ANIEKTPOTPOBOJIHOCTD
MOJIYTIPOBOIHUKOB.
ITpumecHas
ANIEKTPOTPOBOIHOCTD
TMIOJIYIPOBOIHUKOB.
DNEKTPOHHO-IBIPOYHBII
nepexo (p-n mepexon).
BonbramnepHas
xapaktepuctuka (BAX) p-n
2 |apartep (BAX)p MK-3 | 5 . . - 8

nepexona. [1po6oii p-n
nepexoja. BiousHue
temneparypsl Ha BAX p-n
nepexoia.




Tembl. OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTCHIIM U

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexuu
u

IIpakTuue
CKHE
3aHATUSA

Jlabopar
OpHBIC
3aHATUA

Camocros
TCIIbHAasA
paborta

[TosmynpoBOAHUKOBBIE
BBITIPSIMATEITLHBIC JIHO/IBI.
VYerpoiictBo, BAX,
napameTpbl. CTaOUITUTPOHBI,
CTaOUCTOPBI, BAPUKAIIBI.
Juoner lloTku. PabGoTa
MOJTYTTPOBOTHUKOBBIX JHOJIOB
C Harpys3sKou

IK-3

bunossspHbIE TPaH3UCTOPHI.
Knaccuduxkarnus.
YCTpOoCTBO M MPUHIIATL
nericteust. CriocoObl
BKJIFOUEHUSI.
TokopacnpeneneHnue B
TpaH3ucropax. Cratndeckue
BAX Tpan3ucropa ¢ o6mieit
6a30ii.

IK-3

Cratnueckue BAX
TPAH3UCTOPA B CXEME C
0o0muM >SMuTTEpOM. T-
o0pa3Has SKBHBaJICHTHAs
cXeMma U mapaMeTpbl
TpaH3ucTopa. TpaH3uctop
Kak JTMHEWUHBIN
4yeThIpEéxnoitocHuK. Cucrema
h-mapameTpoB TpaH3HCTOPA.

[1K-3

3aBUCHUMOCTh TapaMEeTPOB
TPaH3UCTOPA OT YACTOTHI U
Temneparypsl. [IpegensHo-
JOTYCTUMBIE
9KCIUTyaTal[MOHHbBIE
napametpsl. Paborta
TPaH3UCTOPA C HATPY3KOM.
KitoueBoit pexum paboTsl
TpaH3HUCTOpAa.

I1K-3

[ToneBble TPaH3UCTOPBHI.
Knaccudukarms. [Tonesbie
TPaH3UCTOPHI C
YIPaBJISIFOLIAMHA P-N
repexogamMu. Y CTpOUCTBO,
BAX, mapamerpsl. CiocoObl
BKJTFOUCHHS.

IK-3

IloneBrie TPAaH3UCTOPEI C
H30JIMPOBAHHBIM 3aTBOPOM C

IK-3




Tembl. OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTCHIIM U

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexuu
u

IIpakTuue
CKHE
3aHATUSA

Jlabopar
OpHBIC
3aHATUA

Camocros
TCIIbHAasA
paborta

BCTPOCHHBIM 1
HHAYOUPOBAHHBIM KaHAJIOM.
VYerpoiictBo, BAX,
napameTrpsl. O6nacTh
IIPUMCHCHU.

[Tepexntouaroniue
MOJIYTIPOBOIHUKOBBIE
puoOopsL. YCTPOUCTBO U
MIPUHIMUI JEHCTBUS IUOIHBIX
Y TPUOJHBIX TUPHCTOPOB.

IK-3

10

Cratuueckas BAX
TUPUCTOPA W €r0 OCHOBHBIC
nmapametpel.  OcoOeHHOCTH
BKJTFOUCHUS TUPUCTOPOB.
Pa3HOBUIHOCTH THPHUCTOPOB.

IK-3

11

PaboTa Tupucropa c
Harpy3koil. @a3ouMmnysabCHOE
yTlpaBJeHHE TUPUCTOPAMHU.
TupucropHsie perynsaTopbl
HaMpPsHKEHUS.

[1K-3

12

CuioBbI€ TPAH3UCTOPHI
IGBT. OcobenHocTH,
rapameTpsl.
OnHonepexoaHbie
TPAH3UCTOPHL. Y CTPOUCTBO,
BAX, mapameTpsil.

[1K-3

13

DOTORIEKTPUUYECKHUE U
OTITO3JIEKTPOHHBIC TPUOOPHI.
®ortonuoasl. [TpuHImMn
JEUCTBUSA, XapaKTEPUCTUKH,
MapaMeTpBhl.
CeTousnyyaromui Juoa.
OnTos3JeKTpOHHBIE MapBbl.
YerpoiicTBo U
XapaKTEPUCTHUKHU.

I1K-3

Kypcogas pabota

18

Hroro

123

6 Ilepeyenn

Y4eOHO-MEeTOAMYECKOrO0

o0ecreYeHus

CAMOCTOSITEJIbHOM PA0OTHI 00YYAKINUXCSH MO TUCIUILUIHHE

IS




1. DnemenTHas 0asza JIEKTPOHUKHU: KOHCHEKT Jiekiui / cocT. b.K. I{pirankoB —
Kpacnonmap, Kyol'AY, 2014. - c¢. 1-141. Pexum  jgocrtyma:
https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt lekcii_2014.pdf

2. Pacder ycWIHMTEIBHBIX YCTPOMCTB M pa3paboTka LHUQPPOBOIl JIOrMUECKOM
CXEMBI: METOJ. PEKOMEHJAIMU 10 BBHIMIOJIHEHUIO KYpCOBOM pabOThl IO
nucuuiuinae «nektponuka» / cocT. b.K. Ilpirankos, A.A. IlleBuenko, E.A.
HNenucenko — Kpacuomap, KyoI'AY, 2016. - 77 c. Pexum pgoctymna:
https://edu.kubsau.ru/file.php/124/Uchebno-

metodicheskoe_posobie. Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi

logicheskoi_skhemy.pdf

3. DIEeKTpOHUKA: METOJAMYECKUE PEKOMEHAIMU M0 MU3YYEHUIO TUCIMIUIMHBI U
3aIaHUsl IS pacueTHO-Tpaduyeckoil U KOHTpodbHOU paboTsl /cocT: Bb.K
piran-koB, A.A IlleBuenko, E.A Jlenucenko — Kpacunomap, KyoI'AY, 2017.
Pexum JIOCTyIa:
https://edu.kubsau.ru/file.php/124/Metodicheskie rekomendacii_27.06.pdf

/7 DOH OLIEHOYHBIX CPEACTB IJIsl MPOBeAeHNsI IPOMEKYTOYHOM

aTTecTaluu
7.1 IlepeyeHb KOMIETEHIHII ¢ YKa3aHHeEM ITanoB UX GopMHpPOBaHUS B
npouecce ocsoenuss OITIOII BO

Howmep cemectpa (3Tamn
dbopmMupoBaHus Oranbl pOpMUPOBAHUS U TPOBEPKH YPOBHS
KOMIIETEHIUU c(hOpMHUPOBAHHOCTH KOMIETEHIIUH MO TUCIUILTHHAM,
COOTBETCTBYET HOMEPY npakTukam B nporecce ocsoenus OIIOIT BO
ceMecTpa)

ITK-3 — crioco6eH BBIOJIHITH PAOOTHI IO MOBBIMICHHUIO d(PHEKTUBHOCTH
SHEPreTHYECKOTO 000PYI0OBaHUS, MAIIIUH M YCTAHOBOK B CEIIHCKOXO03SHCTBCHHOM

IIPOU3BOJICTBE
1 Beenenne B nmpodecCHOHANBHYIO IESITEIEHOCTh
3 OxpaHa TpyJa IpH dKCIUTyaTaIlliy MIEKTPOYCTAaHOBOK
3,4 TeopeTndyeckne OCHOBBI ANEKTPOTEXHUKU

4 [TpuknaaHbie 3a/1a4u B aBTOMaTU3UPOBAHHBIX CUCTEMAaxX
yIpaBIICHUS

4 MopaenupoBaHue pabOTbl aBTOMAaTU3UPOBAHHBIX CUCTEM
yIpaBIICHUS

4 DIeKTpooOOpyA0BaHNE BO30OHOBIISIEMON YHEPTCTHKH

4 DneKTpooOOPyAOBaHHE TETUIOTCHEPUPYIOIINX U
XOJIOUITBLHBIX YCTAHOBOK

) DJIEKTPOHHAS TEXHUKA

S DnexkTpo0e30MacHOCTh MPH IKCIUTyaTaIlu!

10



https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt_lekcii_2014.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Metodicheskie_rekomendacii_27.06.pdf

Howmep cemectpa (3Tan
(dopMupoBaHuUs Oranbl pOpMUPOBAHUS U TPOBEPKHU YPOBHS
KOMITETEHIIUU c¢(hOpMHUPOBAHHOCTH KOMIETEHIMH MO TUCLUILINHAM,
COOTBETCTBYET HOMEPY npaktukaM B niporecce ocsoenus OIIOIT BO
ceMecTpa)
3IEKTPOOOOPYI0BAHUS
6 OCHOBBI 3JI€KTPOTEXHOJIOTHH
6 DNeKTpOoCHAOKEHHE
6,7 DIEeKTPOIPUBO/T
7 DnekrporexHonoruu B AIIK
8 ABTOMAaTU3UPOBAHHBIN 3JIEKTPOIIPUBO]L
8 Hane:xHOCTh TEXHUYECKUX CUCTEM
8 OCHOBBI MUKPOIIPOILIECCOPHOM TEXHUKH
8 [IpennunnomHas mpakTUKa
8 BrinosiHeHne 1 3a1uTa BEITYCKHOM KB (PUKAIMOHHOM
paboThI

7.2 Onucanue noka3artejeil ¥ KpuTepueB OLIEHUBAHNS KOMIIETEHIIUI HA
Pa3JIMYHBbIX ITanax ux GopMHUPOBaAHHUS, ONIMCAHUE IIKAJIbI OlleHHBAHUSA

ILnanupyembie
pe3yabTaThl
OCBOEHHS
KOMIIETEHIIUU

YpoBeHb OCBOCHUS
HEYIOBJICTBOP | «yIOBJIETBOPUTEID OneHOUHOE
HUTEIBHO» HO» «XOpOH_IO» KOTIINYHO» CpeZ[CTBO
MUHUMAJIBHBIN MHUHUMAJIbHBIA cpenHui BBICOKHUI
HE IOCTUTHYT (TIOPOTOBBIIA)

IIK-3 — CriocoOeH BBIMOJIHATEL pabOThI IO MOBBIIEHUIO 3 PEKTUBHOCTH

HHEPreTUYECKOTro 000PYJ0BaHUS, MAIITMH M YCTAHOBOK B CEJIBCKOXO3SIICTBEHHOM

MIPOU3BOJICTBE
[1K-3.4 YpoBeHb MuHuMaIbHO YpoBenb YpoBenb Tecr,
Hcnonbzyer 3HAHUM HIDKE | JOMYCTUMBII 3HaHU’ B | 3HAHMI B | 3a7aHUS
COBPEMEHHBbIE | MUHUMAJBHBIX | YPOBEHb 3HaHUii, | o0beme, obneme, naboparop
METOUKHI TpeOoBaHUM, JIOTIYILIEHO MHOTO | COOTBETCTBY | COOTBETCTB | HBIX
MPUMEHEHHs] | UMEIH MECTO | HETPYObIX IOLIEM VIOIIEM pabor,
aHaJsoro- rpyobie omuboK IpU | IporpaMmme nporpaMMme | KypcoBast
uudpoBoi OIMOKK  TpH | UCTIOJIB30BAHUU MOJATOTOBKH, | MOATOTOBKH | paboTa,
MHUKPOSJIEKTP | UCIOJB30BAHU | COBPEMEHHBIX JOTYIIEHO , 0e3 | sK3aMeH
OHUKHU B|H METOUK HECKOJIBKO 91115 3

MOBBIIIEHUIO | COBPEMEHHBIX | IPUMEHEHUS HErpyOBIX npu

3¢bdEeKTUBHOC | METOUK aHajoro- OIMOOK TIPU | UCIMOJIb30Ba

TH PUMEHEHUS 1 poBoi UCIIOJb30BAaH | HUU

SHEPreTUYECK | aHaJloro- MUKPOSJIEKTPOHH | MU COBpPEMEHH

oro u | uudpoBoit KU B TIOBBIIICHUH | COBPEMEHHBI | BIX METOJIUK
ANEKTPOTEXHU | MUKPOIIEKTPO | 3PpPEeKTUBHOCTH | X  METOAMK | IPUMEHEHU

YECKOI0 HUKH B | DHEPre€TUYECKOTO | MIPUMEHEHHsI | I  aHaJoro-
000Opy/IOBaHU | TIOBBIIICHUH u aHajoro- udpoBoi

g, MamuH U | 9(GEKTUBHOCT | JNMEKTPOTEXHUYEC | MUPPOBOI MHUKPOSJIEKT
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YpoBeHb OCBOCHUS
IInanupyemseie
pE3YyIbTaThI «HCYNOBJICTBOP | «YyIOBJICTBOPUTCIIL Onenouynoe
OCBOCHHA HTEIbHO» HO» «xopoio» OTIMHHO» CPEICTBO
KOMIeTeHuy | MUHUMAIbHBIA MHMHHUMAJIbHBIN CpenHuii BBICOKHI
HE JIOCTUTHYT (IOpOroBBIif)
YCTaHOBOK B | U KOT0 MHUKpPODJIEKTpP | POHUKM B
CEJIbCKOXO0351 | DHEPreTUYECKO | 000pyJOBaHMs, OHUKH B | MOBBILICHUU
CTBEHHOM ro U | MalluH U | NOBBIIEHUHU | 3 (HEKTUBH
IIPOU3BOJICTBE | DJIEKTPOTEXHU | YCTAHOBOK B | a¢exTuBHOC | OCTH
YECKOI'0 CEIbCKOXO35MCTB | TH JHEpreTuye
000py/I0BaHUs | EHHOM DHEPreTnYec | CKOro 51
, MamMH ¥ | IPOU3BOJCTBE KOTO U | JJIEKTPOTEX
YCTaHOBOK B AIEKTPOTEXH | HUYECKOTO
CENBbCKOXO35HC NYECKOTO 000pynoBaH
TBEHHOM 000py/I0BaHU | Uf, MallluH
MIPOU3BOJICTBE 1, MallMH U | U
YCTaHOBOK B | YCTaHOBOK
CENbCKOX035 | B
HCTBEHHOM CEeNbCKOX03
MPOU3BOJACTB | AMCTBEHHOM
e IIPOU3BOJCT
BE
7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIH HHble MaTepPHAJIbI,
HGOﬁXOHI/IMbIe JJIA OIICHKH 3HaHI/II7I, yMeHHﬁ, HaBbIKOB H Oo1nnbITa

AeATeJIbHOCTH, XaPAKTEePU3YIOIIHX 3Tanbl (OPMUPOBAHUS KOMIETEHIUI B
npoiecce 0cBoeHHs1 00pa30BaTeJIbHON MPOrPaMMbl

IIK-3 Crniocob6eH BBIMOMHATH PabOThI IO TOBBIMICHHIO 3((PEKTUBHOCTH
DHEPreTHYECKOTO 000pYIOBaHMUs, MAIIMH M YCTAHOBOK B CEIHCKOXO3HCTBEHHOM
IPOM3BOJICTBE.

IIpumep Tecra

OCHOBHbIE HOCUTEJIM 3aps/a B OJYIPOBOJHUKE P-TUIIA

[J DaekTpoHbI

L Jpipku

[0 OrpunarensHbie HOHBI
O TlonoxuTenbpHbIE HOHBI
0 ®oronsl

OcHOBHbIE HOCUTEJIH 3aps/a B MOJYNPOBOJIHUKE N-TUIA

L] DnekTpoHbI

U Jpipku

[ OrtpunatenbHbie HOHBI
U] TMonoxuTenbHbIE HOHBI
L1 dorons

YcaoBHoMy rpagpuueckoMy H300paskeHHI0 MOJIYNPOBOJHUKOBOI0 NPHO0Pa COOTBETCTBYET
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(] BBIMpSIMUTENbHBIH 10T
(] TyHHeNbHBIH AUOT

[l BunonspHsIil TpaH3UCTOP
L1 JIuomHblit THPHCTOP

] Crabumutpon

YciaoBHOMY rpadguyeckoMy H300pakKeHHIO OJYNPOBOTHUKOBOTO NPUOOPA COOTBETCTBYET

[l BunonspHeiil TpaH3UCTOP N-P-N

[l BunonspHseiii TpaH3UCTOpP P-N-P

L] TlosneBoii TpaH3UCTOP C YIPABIISIOIIMMH P-N IEPEXOJAAMH
L] TlosneBoii TpaH3UCTOP C H30JUPOBAHHBIM 3aTBOPOM

L] TpuomHblil THPUCTOP

YciaoBHOMY rpainquKOMy H300pa’keHHIO MOJIYNPOBOTHUKOBOIO MPHOOPA COOTBETCTBYET

(] BumonspHbIi TpaH3UCTOP N-pP-n

1 BumonspHbIi TpaH3UCTOP p-N-p

[ TTomeBoii TpaH3UCTOP C YIPABISAIOMIAME P-N IIEPEX OAMH
[ TlomeBoii TpaH3UCTOP C M30IMPOBAHHBIM 3aTBOPOM

I TpuonmHbIii THPHCTOP

Cxema BKJIIOYEHHUS TPAH3UCTOPA ¢ o0muM(eid). ..

:—_@@0

L] Basoii

L] 3emueit

L] DMutrepom
[J Komtekropom
L] 3atBopom

YciaoBHomy rpaguueckoMy H300paKEeHHIO MOJIYIIPOBOAHUKOBOI0 IPHO0OPa COOTBETCTBYET

S

[l BunonspHeiil TpaH3UCTOpP N-P-N
L] BunonspHeiii TpaH3UCTOpP P-N-P
L] TloneBoii TpaH3UCTOP C YIPABIISIOIIMMH P-N IEPEXOAAMH
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L] Tlonemoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM
L] TpuonHblit THPHCTOD

YcaoBaomy rpadguyeckoMy H300pasKeHHIO MOJIYNIPOBOAHUKOBOI0 MPHO0Pa COOTBETCTBYET

(] BBIIPSIMHUTENbHBIH 10T
(] TyHHeNbHBIH ANOT

L] TpuonHblit THPUCTOD

1 Cumuctop

[l BunossipHbIi TpaH3UCTOP

YcaoBHOMY rpaduyeckoMy H300pakeHHUIO MOJIYNPOBOTHUKOBOI0 MPHOOPA COOTBETCTBYET

A\

] BBIIPSIMHATENbHBIH IUOT
0 ®doroauon

] Cseroauon

L1 ®ororupucrop

I Crabumutpon

®u3uuecKuii cMbICT hi1- mapaMeTpa TpaH3uCcTOpa
] BxomHast IpOBOANMOCTE
[ Koaddunment mepemaun Mo HAPSHKEHATO
] BxomHOE COMPOTHBIIEHHE
[ Koa¢hdumueHT nepenadu 1mo ToKy
[ Koadduument obpaTHOM CBA3H

dusnyecKuii cMbICT hy1- mapaMeTpa TpansucTopa
] BxomHast mpoOBOANMOCTE
[ Kosdduurent mepemaun Mo HAPHKESHATO
[ BxomHOE COMPOTHBIIEHHE
[ Koa¢hdumueHT nepenadu 1mo ToKy
[ KoahdumneHt oOpaTHOM CBSI3H

YcaoBHomy rpaguyeckoMy H300paKEeHUI0 COOTBETCTBYET MOJIYIIPOBOAHUKOBBII ONITPOH
— \17 )
—_

O dvonHbiii

[ PesucTopHbIit

[ TpaH3uCTOpHBIH n-p-n
[ TpaH3ucTOpHbIi p-N-p
[J TupucTOpHBIi

IToJstoca mponmyckaHusi yCHJINTEJIsI- 3TO IHANA30H YACTOT OT HHKHel TPAaHUYHOM 10 BepxHeil
TPAHUYHON YaCTOThI, B NpeAeaax KOTOPOro

L] Koo duuueHT ycuiieHns: He U3MEHSeTCs

L] dopma BEIXOIHOTO CHTHaJIa OBTOPSIET POPMY BXOJHOTO
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L] OTcyTCTBYIOT TMHEIHBIC HCKAKCHHUS
L] Koa¢hduuueHT YacTOTHBIX UCKaKEHUT He PEBBIIIACT 33JaHHOC 3HAUYCHUE
L] OrcyTCcTBYIOT HEMMHEHHBIC HCKAKEHUS

YCTpoiicTBO ¢ YUTOBHBIM IPaiecKuM M300paskeHreM

>

L] Jloruueckuii ameMeHT

L] OnepaiioHHBIA YCUITUTEND
L] BeimpsiMuternsb

LI Tpurrep

] Cueryuk UMITyIbCOB

Ha pucyHke npuBeaeHa cxema...

O

+Ey

[0 MocToBOro BBIIPSIMHUTENS

[0 OpHOIONYIEPHOAHOIO BHITPAMUTEIS
O Veunurens ¢ obueit 6a3oit

[0 Ycunurens ¢ o0IUM SMMHUTEPOM

[0 Ycunurens ¢ o0IUM KOJLIEKTOPOM

Ha3Banue cxeMbl BBINIPAMMUTEIA...

[ Tpéxda3Horo oHOMONYIEPHOTHOTO

L] OaHOMOMYyneproHOro

[ JIByXmoIyrepuoHOTo ¢ BEIBOJOM CPEHEH TOUKH 0OMOTKH TpaHcdopmaTopa
[ JIByXmOJIyIepuoaHOro MOCTOBOTIO

[ Tpéxdaszuoro MocToBOro

HasBanue BBINPAMUTEA TJIA BpeMeHHOﬁ AHarpamMmMbl HAIIPS?KECHUSA UH HA €ro BbIX0OJA€
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t

1

L] OnmHOba3HbIi 0THOMOIYTIEPHUOIHBIN

L] MHuoroda3zubIit

L] OnHOa3HbIi ¢ BBIBOJIOM CpEIHEN TOUKH
L] TpexdasHblii ¢ BEIBOAOM CpEHEH TOUKH
L] Tpéxdasublit MOCTOBOI

IIpenenbHble 3KCNIyaTAIMOHHBbIE MApaMeTPhI IMO/AA I BBINPSIMUTEJIell Npu padoTe Ha
NPOMBIIIJICHHOH 4acToTe

L TIpsimoe HampsbKeHUE U OOpaTHBINA TOK

L] OGpaTtHOe HampsHKEHHE | IPSMOI TOK

L] TIpsiMoe HampsbKEHUE U TPSIMOM TOK

0 MomHoctu

[ O6paTHOe HANpsDKEHNE U 00paTHBIH TOK

IIpumepsl 3agaHuii 1a60pPaTOPHBLIX padoT

JlaGoparopnas pabota Nel
HccrienoBanne XapakTePUCTHK M IMapaMETPOB MOTYIPOBOAHHKOBOTO TPHOAA U
TUPUCTOPA

Llenb paOoThl : HMCCIEAOBAHME BXOAHBIX M BBIXOJHBIX XapaKTEPUCTHK
MOJYIIPOBOAHUKOBOTO TPHOJA /TPaH3UCTOpaA/ BOJBT-aMIIEPHOM XapaKTEPUCTUKH
MOJYIPOBOAHUKOBOTO YIPABIsIeMOro BeHTWUJsl / THpucTOopa/.O3HAKOMIICHUE C
YCTPOWCTBOM M OCHOBHBIMHU CBOWCTBAMH TpPaH3UCTOpPAa MU KPEMHHUEBOTO
YIPABISIEMOI0 TIUOJA TUPUCTOPA.

Mertoauka BBIIOJHEHUS! PAOOTHI

1. Cobpats cxemy nnsi HCCIEOBaHHUS XapaKTEPUCTUK TPaH3UCTOPA,
BKJIIOUeHHOro 1o cxeme ¢ OD. Perynupys nHanpsoxkenue Ul u U2 cuaTh
AKCHEPUMEHTAIBHO M TMOCTPOUTh CTATUYECKUE BXOJHBIE U BBIXOJHBIE
XapaKTEPUCTUKHU TpaH3ucTopa B cxeme ¢ OD. BXogHyio XapaKTepHUCTHKY CHATh
nipu Ui paBabiM 0; -5B, Beixoanyto nipu lg paBusim 0,5; 1; 5; 7,5 MA

2. JIns 3amaHHBIX TapaMeTpoB TpaH3ucTopHOoW cxeMbl ¢ OD (R=10 Ow,
Ex = U, — 3agaercs mnpenogaBareneM) MOCTPOUTH JTMHAMUYECKYIO BBIXOIHYIO
XapaKTEPUCTUKY TPAH3UCTOpAa IO SKCHEPUMEHTAIbHO CHSATBIM CTaTUYECKUM
xapaktepucTukaM. CHITh  SKCIEPUMEHTAIBHO JUHAMHYECKYIO  BBIXOJHYIO
XapaKTEPUCTUKY.

3. Onpenenuts KOY(PPUIIMEHT YCUICHHS 1O TOKY TpaH3UCTOpA JUIs
3aJJaHHOU paboyel TOUKH .
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4. Cobparb cxeMy puc. 3. YCTaHOBUTh HampsDKEHHE Ha aHOJE TUPHUCTOpa
Ua=50 B. W3mensas tok ympasiaeHuss ly, cHATh ocuuiorpammsl  (HOpMbI
HANPSOKEHUST Ha TUPUCTOPE M TOKA MPHU PA3TUYHBIX BEJIMUYMHAX TOKA YIPABJICHUS.
Hcnons3yss 3KCHEpUMEHTANbHBIC JIaHHBIC MOCTPOUTH  PETYIUPOBOUYHYIO
xapakTepuctuky Tupucropa 6= f(ly)

rae © — yroy ropeHus.

KonTtponbsHbIE BOIPOCHI

1. VkaxuTte NOMAPHOCTb MCTOYHUKIB [JIi MPOBOJSIIETO COCTOSHHS
Tprog0a P-N-p .

2. Pacckaxure o CTpyKType U KOHCTPYKLMHU KpUcTasuia Tpuoja p-n-p.

3. Uro Ha3wIBalOT KO3pUILIUEHTaMU o U 3 Tpuoaa?

4. H3obOpa3ute AMHAMUYECKYIO XapaKTepUCTUKY TpHoja B cxeme ¢ O3

5. M300pa3ute BXOJHBIE U BBIXOJIHBIE XapaKTEPUCTUKU TPHOJIA B CXEME C
OOLIUM AMUTTEPOM.

6. Kak BbIOpaTh HampsiKeHUE CMEIICHHs JIJIs oOecrieueHus: TpeOyroIerocs
TOKa CMEIEHUS ?

/. Kakoro Ha3HaueHHE COMPOTUBICHHUS , YCTAHABIMBAEMOTO B IEMH
KOJUIEKTOpa B CXEME C OOIIUM SMUTTEPOM?

8. Pacckaxure 0 CTPyKType KpHUCTaula TUPUCTOPAa U O MOAKIIOYECHUHU
ANEKTPOIOB K 30HAM IIPOBOJUMOCTH.

9. UzoOpazute  BOJMb-aMIIEPHYI0  XapaKTEPUCTHKY  YIPaBISIEMOTO
TUPUCTOPA.

10. Pacckaxkute O MpUHLHMIIE PETYIUPOBAHUS ACHCTBYIOIIETO U CPEIHETO
3HA4YEHUS TOKA B HATPY3KE C OMOIIBIO TUPUCTOPA.

11. 300pa3ute BXOAHYIO BOJBT-aMIICPHYI)  XapaKTEPUCTUKY  IIENHU
yIpaBJI€HUSI TUPUCTOPA.

12. Tlpubopbl KakuX CHUCTEM MOTY HCIOJIB30BAThCS I HCCIEIOBAHUS
TPHOJa ¥ TUPUCTOPA B TaHHOM paboTe?

Jlabopatopnas padota Ne3
HccnenoBanne yCUITUTEIbHBIX KACKAIOB HA TPAH3UCTOPE

Lesb paboThI: UCCIIEIOBAaHUE TPAH3UCTOPHBIX YCHITUTEIBHBIX KACKAIOB C
O0IITUM AMUTTEPOM, C 00IIIeH 062301 U OOIMM KOJUIEKTOPOM; U3YUCHHE CXEM
TEMIIEPaTypHOU CTAOMIN3aUK paboUuei TOUKH TPAH3UCTOPA; U3YUCHHE METOI0B
U3MEPEHHSI OCHOBHBIX XapaKTEPUCTHK YCUIUTEIBLHBIX KACKaJIOB.

Mertoauka BBIIOJHEHUS! PAOOTHI

UccnenoBanus kackaga OO

1. Cobparb maket kackana OO no cxeme puc.4:
R~1 xOm R1=27kOm  R>=5,6 kOM
Rs=1,8 kxOM; R=5,1kOm ; Ry=2 xOwm.
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2. YcranoButh E=12 B. I3mMepuTh NOCTOSIHHOE HANPSKEHUE: HA
kosuiektope Uy, Ha 0a3e Ugy 1 Ha amuTTepe U,g. PaccunTtath TOk KosiekTopa |y B
paboueii Touke.

3. Onpenenuth BXOJHOE COMpPOTUBICHUE Kackanaa npu U’g= 10 mB.
Pe3ynpTaThl H3MEpeHHil U pacueTHOE 3HaUeHHE Ry BHecTH B Tab. 1.

4. YcranoButh R=0 . onpenenuts ko3duirent ycunenus npu Ky npu
Uex=5 MB.
PaccuuraTh 3Hauenus korpduunenton K u Kp.
Pe3ynbTaThl U3MEPEHHI U pacyeTHbIE 3HAYE€HUS BHECTH B Ta0J. 1.
5. CHATh aMIUIMTYAHO-YaCTOTHYIO XapaKTEPUCTUKY KacKasa.
Pe3ynbpTaThl U3MepeHuil 1 pacueTHoe 3HaueHne Ky BHecTH B Ta0.2.
[TocTpouTs aMIUIMTYJHO-YaCTOTHYIO XapaKTEPUCTUKY B JIOTOMETPHUYECKOM
maciiraoe.
Onpenennuts HUKHIOK TPAaHUUYHYIO 4aCTOTY HOJIOCHI MPONyCKaHus Fyrp

Uccnenosanus xackaga Ob
1. Cobpatp maket kackaaa Ob mo cxeme puc.5:
R~=10 xOm R1=27xOm  R>=5,6 kOM
Rs=1,8 kOM; R=5,1kOm; Ry=2 xOm.
2. BemonHuTh HucclieqoBanue kackaga Ob nmo ananoruu ¢ kackagom OO

HUccnenosanue kackaga OK

1. Cobparp maket kackaaa OK mo cxeme puc.6:

R=10 xOm R1=560kOMm R3=4,7 xOwm; R,= 1000mMm.

2. YcranoButh E=12B. 3MepuTh NOCTOSSHHBIE HANPSHKEHUS © HA
kosutekrope Uyo, Ha 6aze Ugy 1 Ha amuTTepe Uso. PaccunTaTsh TOK dSMUTTEpA |40 B
paboueit Touke.

3. Bemonnute uccnenoBanue kackaaa OK mo ananorum ¢ kackagom OD npu
U’sx = 100 MB.

4. YcranoButh Re= 10 kOm. OnipennenuTh BEIXOHOE COMPOTHUBIICHHUE.
Pe3ynbTaThl U3MEpeHHil 1 pacdeTHOE 3HaUeHuE Ry, BHECTH B TaOI. 1.

KoHTpOsbHBIE BOITPOCHI

1. B kackage OD /puc.4/ yBenuuwmin (OCTaNIbHBIC DJIEMEHTHI MPU STOM HE
WU3MEHUJIUCH),

a/ Rl 6/R2 B/Rg F/RK
W3MEHUTCS JI HANPsKEHUE Ha KoJulekTope ? Kak usMeHurcs u nouemy?

2. HMMeroTcs nBa oMHAKOBBIX Kackaaa ¢ 0D, ko3 PHUIMEHTHl YCUICHUS 110
HanpsokeHnio Ki=K3=100; Ruxi=Rexo=1 KOM; Rpuxi=Remxo=1kOm. Uemy paBeH
KO3(p(QUIIMEHT yCWJIEHHMS 10 HANPSDKCHUIO  YCWIUTENsA, COCTaBJICHHOTO
MOCJIEJOBATEIbHBIM COCIUHCHUEM ATHX 2-X KaCKaJ0OB?
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3. Conporusnenne Harpy3ku Ry xackaga OK paBHo 2kOM. Ecnu 3ameHum
Ru1=2kOm Ha Ryp= 1000M, uzmenurcs i Ky? Kak usmenurcs u nouemy?

4. Kak BiausieT Ha TEPMOCTAOUIIM3AIMI0 U3YUYEHHOro B paboTe Kackaja C
O3 KOpOTKOE 3aMbIKAHUE KOHJIEHCATOPA B LIEMH SMUTTEpa?

5. Kak 3aBucut ko3P puumeHT ycuneHus rno HanpsbkeHuto kackaaos ¢ Ob u
OD oT conpoTHUBIIEHHS B IIeNH KOJIeKTopa R,?

6. Kakue »snementsl cxeMbl ¢ OO omnpeaensioT BEIUYUHY HIKHEH
IPaHUYHOM YaCTOTHI MOJIOCKHI MPOMYCKaHUs Kackaaa?

7. JlaiiTe cpaBHUTENBHYIO XapakTepucTUuKy kackaaos ¢ 03,0b, OK.

8. Uem 00BsICHUTH TO , uTO I Kackaga ¢ Ob Ki<1?

9. Tlouemy mnsa kackaga OK Ky<1?

10. O6Bsicaute pazHuIly B 3HadeHUAX Ry g kackamgoB OO u OK. mpu
OJIHOM U TOM K€ PeKUME pabOoThl TPAH3UCTOPA.

11. TTouemy Rgx mi1st kackagoB Ob cyliecTBEHHO MEHbBIIE, YeM y KacKaJoB
02?

12. Kak u3meHuTcss KOA(DPUIIMEHT YCHICHHUS KacKaja, €Clid OTKIIYHThH
kouaencarop Co (puc.4).

13. TTouemy kackag OO usmeHnsieT ¢a3y ycTaHABIMBAEMOI'O0 CUTHaa?

14. Tlouemy xackag Ob u OK He u3zMeHnsieT ¢a3y yCuiamBaemMoro curtasna’?

15. Kak usmeputsb R,y ycunurens?

16. B xakoii nmocienoBaTeabHOCTH orpeaensercs Ry, kackaga?

KypcoBas padora

Crynentsl ouHoOM (5 cemecTp) W 3aouHoi (6 cemectp) dopMm oOydeHUs
BBITIOJHSIOT KYpCOBYIO paboTy.

Tema kypcoBoii paboThl «PacuéT yCHIMTEIBHBIX YCTPOMCTB M pa3paboTka
1M (DPOBOH JTOTHUUECKON CXEMBIY.

Lenbro KypcoBOil pabOTHI SBISETCS 3aKPEIUICHHE TCOPETUYSCKUX 3HAHMHN U
NpUOOPETeHNE MPAKTUYECKUX HABBIKOB MO PACUETYy AHAJOTOBBIX U IH(PPOBBIX
3JIEKTPOHHBIX YCTPOMCTB.

KypcoBast pabota BKJIIOYa€T TpHU 3aJaHUS:

3ananue 1. Pacuér TpaH3UCTOPHOIO YCUIIMTEIBLHOIO Kackaaa o cxeme O0.

- BBIOOp TpPaH3UCTOpa, pacdeT COMPOTUBIICHHH PE3UCTOPOB, MOCTPOEHUE PAdOUUX

XapaKTEPUCTHUK;
- pacyeT h — mapamMeTpoB TpaH3UCTOpa B pabouel TOYKE, BXOJHOTO U BBIXOIHOTO
COINPOTHUBIICHU;

- pacyer aMIUIUTYAHBIX 3HAYEHWH TOKOB M HamNpsOKeHUH, K03 (HUIIMECHTOB
YCHJICHUS.

3amanme 2. PacuéT cxembl Ha ONepaliMOHHOM YCUIIUTEE.
- BBIOOp OTIEPAIIMOHHOTO YCHITUTES;
- pacdeT CONPOTUBJIECHUIN PE3UCTOPOB U EMKOCTH KOHIAEHCATOPOB;
- pacueT MaKCUMaJIbHbIX 3HAaUYCHHUIN aMIIJIUTYAbl BXOJHBIX CUTHAJIOB.
3ananue 3. Pa3zpaboTka 3JIEKTPUYECKON CXEM Ha JIOTUYECKUX IJIEMEHTAX.
- npeoOpa3oBaHue 3aJJaHHON (PYHKIIUH;
- COCTaBJICHUE TaOJIUIIbl ICTUHHOCTH;
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- pa3paboTKa MEKTPUICCKON CXEM.

Jnsa npomescymounozo konmpoas (I1IK-3 CriocoOeH BBIIOIHATL PabOTHI 1O
MOBBIIIEHUIO A(P(HEKTUBHOCTH HHEPreTUYECKOro O0OpYAOBaHMS, MalIMH U
YCTAaHOBOK B CEIILCKOXO3SHCTBEHHOM MTPOU3BOJICTBE. )

Bonpocsl k 3k3amMmeHy
1. TlomynpoBOJHUKOBBIE  MPUOOPBI:  OMpeJeieHUue,  IMOIYIPOBOIHUKOBBIC
MaTepuabl, 3IEKTPOIPOBOAHOCTh TBEPBIX TEI.
2. CoOcTBeHHas JEKTPONPOBOIHOCTH MOITYIPOBOIHUKOB.
3. IlpumecHas 3J€KTPONPOBOAHOCTH MOJYIPOBOTHUKOB.
4. DNeKTPOHHO-ABIPOYHBIM Tepexos; (OCHOBHBIE TPOIECCHI, OOpa3oBaHUE
MOTEHI[MAJILHOTO 0apbepa).
5. Bonbr-amnepHast xapakTepucTUKa p-n rnepexoa.
6. IIpoboii p-n mepexoya.
/. BiusHue TeMrepatypsl Ha BOJIBT-aMIIEPHYIO XapaKTEPUCTHKY P-h Mepexo/a.
8. BrempsmuTenbHble AUOABI, CTOJOBI W OJIOKH (CTPYKTYpPHI, BOJbT-aMIEpHas
XapaKTEePUCTUKA, TTapaMeTPhl, 00JIACTH IPUMEHCHHS ).
9. KpemuueBble cTaOWIMTPOHBI, cTabucTophl. [lapameTpudueckuii crabuiuzarop
HaIPSHKEHUS.
10. Bapukansl. luoas! LloTku.
11. bunonspHble TPaH3UCTOPHI: ONpeAeNIeHne, KilacCuuKaius, CTpyKTypa.
12. Tlpunuun nefcTBust OUMONSIPHBIX TPAH3UCTOPOB.
13. KoadunmeHTs! nepeaaun Toka.
14. Cratnueckue BAX TpaH3ucropa B cxeme ¢ 001eit 6a30ii.
15. Cratnueckue BAX TpaH3ucTOpa B CXeMe C OOIIMM IMUTTEPOM.
16. DxBuBajeHTHAs CXeMa U IMapaMeTpbl TPAH3UCTOPA B MAIIOCUTHAIIBHOM PEXUME
17. TpaH3ucTOp — Kak JIUHEHHBINA YETHIPEXITOIIOCHUK.
18. YacToTHBIE CBOKCTBA TPAH3UCTOPA.
19. TlpenenbHO-TO0MYCTUMBIE IKCILTyaTallMOHHBIE TApAMETPhI TPAH3UCTOPA.
20. KitoueBoit peskxuM paboThI TPaH3UCTOPA.
21. TloneBble TPAH3UCTOPHI C YIPABISIONIMMHU P-N MEPEXOIAMHU.
22. TloneBble TPAaH3UCTOPHI C H30JIMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM.
23. [loneBble TPaH3UCTOPHI C W3O0JMPOBAHHBIM 3aTBOPOM M HHIYIIUPOBAHHBIM
KaHaJIOM.
24. OCHOBHBIE IMapaMETPHI MOJIEBBIX TPAH3UCTOPOB B MATIOCUTHATILHOM PEXKHUME.
25. YCTpOUCTBO M MPUHIINT JEHCTBUS TUOTHBIX THPUCTOPOB.
26. YCTpONCTBO M MPUHIIMIT IEHCTBHSI TPUOTHBIX THPHUCTOPOB.
27. BAX 1 OCHOBHBIE TapaMeTPhl THPUCTOPOB.
28. Pa3HOBHUIHOCTH TUPHUCTOPOB.
29. ®a30 — UMITYJTLCHOE YIIPABJICHUE THPUCTOPAMH.
30. CunoBsie kmtodeBbie Tpan3uctopsl IGBT.
31. OxHOIEepEeXOAHBIA TPAH3UCTOP.
32. ®otope3uctopbl. DOTOAUOIHI.
33. ®otoTpaH3ucTOphl. PDOTOTUPHUCTOPHI.
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34. Ceroanoabl. OCHOBHBIE THUIIBI ONITPOHOB M UX OCHOBHBIE XapAaKTEPUCTUKH.

35. DNeKTpOHHbIE YCHIIMTEIW: Ha3HaueHWe, Kiaccupukauus, oO00OIIeHHas
HKBMBAJCHTHAsI CX€Ma W OCHOBHBIE MapaMeTpbl (BXOAHOE M  BBIXOJHOE
COMPOTHUBIICHHUE, KOIPPUIMEHTHI YCUIEHUS, HOMUHAJIbHAst MOIHOCTh, KII/T).

36. Henunelinbple HCKaXXeHUsI B yCUIUTENSAX. [{luHaMUyecKkuid JuanasoH.

37. Jluneiinple uckaxkenus B ycunutensx. [lomoca mpomyckaHus.

38. O6parable cBA3M B ycunutensiX. CTpyKTypHbIE CXEMbl YCHIIUTENEH C
0OpaTHBIMHU CBSI3SIMU.

39. Bnusinue oOpaTHBIX CBsI3€l HA OCHOBHbBIE XapaKTEPUCTUKHU YCUIIUTENEH.

40. TpaH3UCTOPHBIN YCWIMTENbHBIN Kackaa mo cxeme OO (cxemMa BKIIOYEHHS,
BBIOOD pexuMa, IPUHIIMI IEHCTBUS).

41. I'pado-ananuTrueckuit pacuet kackaaa O3 B kiacce A.

42. PexuM pabOThl YCUIIUTEIBHBIX KackaaoB (kiacchl yeuienus A, B, AB, C).

43. Pacuer kackana O3 1o 5KBUBaJIEHTHON cXeMe B 00J1aCTH CpEJHUX YacTOT.

44, YcunutenbHbii kackag OO co crabumuzariuel mojaoKeHus pabouei TOUKH.

45. TemriepaTypHasi KOMIIEHCAIIHUS B YCUITUTEISIX.

46. TpaH3UCTOPHBIN YCWIMTENbHBIN Kackag mo cxeme Ob (cxema BKIIOYEHHS,
NPUHIINI IEWCTBUSI, OCHOBHBIE XapaKTEPUCTHKH).

47. TpaH3uCTOpHBIM yCcUIMTENbHBIN Kackaa mo cxeme OK (cxema BkitodeHwus,
NPUHIINI IEWCTBUSI, OCHOBHBIE XapaKTEPUCTHKH).

48. Ycunurenu ¢ TpaHC(HOPMAaTOPHOM CBSI3bIO.

49. ®da3zonHBEpPCHBIE KACKA/IbI.

50. TpaH3uCTOpPHBIE YCUIUTENIN MOIHOCTH C TPAaHC(HOPMATOPHBIMH CBSI3SIMHU.

51. besrpancopmaTopHble  YCWJIHTENIM  MOILIHOCTH Ha  TPAH3UCTOpax C
JOIIOJTHUTEIIBHON CUMMETPHUEH.

52. bezrpancpopmMaTOpHbIE YCUIUTEIN MOLIHOCTU Ha TPaH3UCTOPAX OJHOTO THIIA
IPOBOJAMMOCTH.

53. Ycmurenu ¢ HeOCPEICTBEHHOM CBS3BIO.

94. MHorokackaanele ycuauteau ¢ RC-cBs3pio  (IpuUHLMIUANIBHASA —CXEMa,
OCHOBHBIE XapaKTEPUCTUKH, YACTOTHBIE CBOMCTBA).

55. HacToTHBIE CBOICTBA YCHIIUTEIBHBIX KACKAJJOB B 00JIACTH HU3KUX YACTOT.

56. YacToTHBIE CBOICTBA YCHIIUTEIBHBIX KACKAJOB B 00JIACTH BHICOKHX YaCTOT.

57. PaGoTa moaynpoBOIHUKOBBIX AUOJOB C HATPY3KOU

58. Crioco0b! BKIIOUEHUS TPAaH3UCTOPOB. TOKH, MPOTEKAIOIINE B TPAH3UCTOPE.

59. PaboTa TpaH3ucTOpa ¢ HArpy3KOi B KOJUIEKTOPHOM IIETIH.

60. PaGota THpucTOpa ¢ HArpy3KOH.

61. TupucTopHbIE PEryaATOPBI HAPSKEHUS.

IIpakTuyeckue 3agaHusA 1JIsl IK3aMeHAa

3ananmue 1.

Ha nuone mapku /{312 npu nzmenennn npsimoro Hampsbkenus ot 0,2 no 0,4 B
npsMoOil  TOK yBenumumBaerca oT 3 g0 16 MA. KakoBo nuddepenimanbHoe
CONPOTHUBJIEHUE ATOTO auoaa’?

3apanue 2.
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[Ipu BriroueHuM OumosipHOro Tpanzuctopa VT mo cxeme ¢ obOmeill 6a3oi
kod(duiveHT ycuneHus no Toky paseH 0,95. Uemy Oymer paBeH kodhdUIMEHT
YCUJIEHHS MO0 TOKY OMIOJSPHOIO TPaH3UCTOpA, €CIIA €ro BKIIOUUThH MO CXEME C
OOIIMM AMHUTTEPOM, KaK MMOKa3aHO Ha PUCYHKE?

3ananue 3.

B tpanzucrope mapku KT315A, BKIIOYEHHOM I10 CXeME C OOIIMM SMHUTTEPOM,
Tok 0a3el m3Menwics Ha 0,1 MA. Kak mpu 3TOM HM3MEHHUTCS TOK AMHUTTEpa, €CIU
ko3 durment ycunenus 0=0,975?

3ananue 4.

Haiimure xoaddunuentsr ycunenuss no Hampsbkenutro Ky u mo toky K,
BXOZHOE Ry M BBIXOJHOE Rp,x COMPOTHUBIICHUS YCWIMTENBHOTO Kackaaa ¢ OOImuM
KoJUIekTopoM Ha Tpansuctope I'T322B, y koroporo hi;=330 Om, hy=46, h»p=10%
Cwm, ecnu conpoTtuBieHue pesuctopa R,=1 kOm.

o +Ex
cl Rmﬂ] VT
—|
cz
U
= RB:[] Ry Usn
3apanmue 5.

PaccuuTaiite comportuieHne pesuctopa Rp, mpu KOTOpoMm paboyas TOYKa
OyZdeT HaXOJWTHhCSI Ha CEpeIrHE JUHCHHBIX YYaCTKOB BXOAHOW M BBIXOJTHOMU
xapaktepucTuk, ecin Ex=10 B u Rk=1 xOm. Onpenenvte KodhUITUSHTHI YCUITCHUS
no HanpspkeHuto Ky, mo toky K; m mo momHoctn Kp, a Taxke BxogHoe Rgx u
BBIXOJHOC Ryyx CONMpOTHBICHHS yCHIMTENBHOTO Kackaaa. Ilpuaare h11=330 Owm,
h1=46, hy;=10"* Cwm, 3Hauenue hi; NPUHATL PaBHBIM HYJIIO.

3aganmue 6.

Onpenenute kpytusHy xapaktepuctuku S=0lc/dUsy momeBoro Tpan3ucTopa
KITI03JI, ecnu npu W3MEHEHMM HAIpsDKEHUs Ha 3atBope Ha 1,5 B TOk croka
U3MEHUIICA Ha 2,25 MA.
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3apanme 7.
Onpenenure koadduimrent ycunenus: Ky ycunuTensHOro kackaja Ha moJieBoM
tpanzuctope KIII03M npu Rc=4 kOM, ecnu KpyTU3Ha XapaKTEpPUCTUKU

S=dlc/dUsu=2,5 ™MA/B. 3Beno aBTomaruueckoro cmemenus Ry — Cy
5
paznenurenbHble KoHAeHcaTopbl C 1 Cc HE yUNUTHIBATh.
+Eg

3aganmue 8.
B ycunmurensHom kackazae lgo=50 MkA, l5=5 MA, Up>=0,8 B, Ex=10 B.
Kackan pabGoraeT B pexume, COOTBETCTBYMIIEM kiaccy A. Paccuuraiite

AJIEMEHTHl TemrmepaTypHod ctabwmsanuu R», Ri, Ro. Tlpumute Us=0,2Ek,
IHGH:]-OIBO'

< _EK

Inen []R} Ry

Gt 4 'Cp_2°
|-
0 [I] k; Unnx

1B r]G
- L

3aganue 9.

B cucremy JnBYyXKackagHOTO YCWIHTENS € KO3(PQUIMEHTaMU YCHIICHHS
Ki1=4, K,=25 Ovpina BBemeHa oTpulaTeldbHas OOpaTHAas CBI3b ¢ KOd(PPUIMEHTOM
nepemaun B=0,1. Ilpum stom o0Omuit kodpduruent ycunenus ycunmurens K
yBenuuuics Ha 10%. Kak M3MEHWIHCh CBOMCTBAa YCHIIUTEINS, OXBAa4€HHOTO
00paTHOM CBSI3bI0?

3aganue 10.

Kak u3menntcst KIIJ[ 1ByXTaKTHOTO yCHJIMTENSI MOIIHOCTH, €CJIM OH OyAeT
nepeBesicH u3 pexxnma B B pexum A?
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3aganmue 11.

Omnpenenute TpeOyemMyr0 €MKOCTh pa3AesMTeNbHOT0 KoHAeHcaTtopa C mpu
CIEYIONINX YCIOBHUSX: MPOJOJDKUTEIBHOCTh HMITYJIBCOB, MOCTYHNAIOUIUX OT
reHepaTopa ummyibscoB ['U, ty=100 Mkc; conporusnenue pesuctopoB R1=30 kOwm,
R2>=30 kOmMm, R3=1 kOmMm; koaddunment ycunenus tpanzucropa VT no Toky f=30;
JOMYCTUMBIN K03 duiineHT crnaja BepmnHbl umiynbea Ke. jon=0,1.

*] +EK

"

3ananme 12.

AMIUTUTYTHAs XapaKTePUCTUKA YCUIUTEIBHOTO Kackaja TpelICTaBlseT
co0Ol  3aBHCHMOCTh AaMIUTUTYJHOTO 3HAYEHHS BBIXOAHOTO CHTHajga oOT
aMIUTUTYJHOTO 3HAYEHUS] BXOJHOTO CUTHAJIa MPH MOCTOsTHHOM uactoTe. [louemy
yMeHbIaeTcss KO3 HUIIMEHT yCWICHHS Kackajga Ipu OOJBIIOM 3HAYCHUU
BXOJIHOT'O CUTHaJIA?

o —Ey

i g
]
o—"—L:;— Upuux
Tk
Vi I
3axanue 13.
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Ha pucynke moxaszaH TpaduKk aMIUIUTYJAHO-YaCTOTHON XapaKTEPUCTHKU
Ku=Upu/Usx=F(f) mpu Ug=const nByxkackamHoro ycuimutenss ¢ RC-cBs3blo.
[Touemy ymensbiiaercst ko3gpuuueHt ycuwienuss Ky B 0071aCTH HU3KHX 4acTOT?

Ky &
="3§‘{)§%::2:"“*:}\_
Ko K K,
" A
3ananue 14.

Ha pucynke mnokaszaH rpaduk aMIUIMTYJIHO-4aCTOTHOM XapaKTePUCTHKH
Ku=Upu/Us=F(f) mpu Ug=const nByxkackagHoro ycuiautenss ¢ RC-cBsi3bio.
[Touemy ymenbIaercst KoaguiueHT ycrmnennus Ky B 00aCTH BRICOKHX 4acTOT?

KU‘ M
Kb. _____ L
Kz)f\ﬁ= i {_:__***:}R_
=0,707K,
K&K
"= A

7.4  MeTtoanueckue MaTepHaJbl, oONpeaeJsilONIHe  NPOLEAYPHI
OLlCHUBAHUS 3HAHWI, YMEHHH, HABBIKOB XAPAKTePHU3YKINMX JTalbl
¢dopmupoBaHus KOMIETEHIIMH

Kontpons ocBoenuss mucummiunbl b1.B.1.08 «DnekTpoHHas TeXHHUKa»
npoBogutTcss B cootBerctBuM ¢ Ilm Kyol'AY 2.5.1 «Texkymmii KOHTpOJb
YCIIEBAEMOCTH M TPOMEXKYTOUYHAsI aTTeCTallus CTYAEHTOB». TeKyIInii KOHTPOJIb 110
JTUCITUIIIIMHE TO3BOJISIET OIEHUTHh CTENEHb BOCHPHATHS Y4eOHOTO MaTepuana u
MPOBOJIUTCS ISl OIICHKUA PE3YJIbTATOB HM3YUYCHUS PA3JEIOB/TEM JUCITUTIIUHBI.
Texkyuuil KOHTPOJIb TMPOBOAUTCA KAaK KOHTPOJIb TEMaTUYECKUW (MO0 HUTOram
M3YUYCHUSI ONpEACTCHHBIX TEM JUCHUIUIMHBI) W pyOeXHbI  (KOHTPOJb
OMPEJICICHHOT0 pa3jeia Ui HECKOJIbKUX pa3esioB, IEPe] TeM, KaK MPUCTYIUTh K
M3YUYEHUIO OUYE€PETHON YacTH yueOHOro MaTepuana).

Kpurepuu oueHku jJ1ad0paTopHbIX pador
Ouenka «5» (OTIIMYHO): BBIIIOJIHEHBI BCE 3aJaHUs J1Ta0OpATOPHOM pabOThI,
CTYJICHT YETKO U 0€3 OIMOOK OTBETHIJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
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Ouenka «4» (XOpolo): BBIIOJIHEHBI BCE 3aJaHUs J1abOpaTOpHOM paldoTHl,
CTYJEHT OTBETHJI HAa BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYaHUSIMHU.

Ouenka «3» (YIOBJIETBOPUTENBHO: BBIMOIHEHBI BCE 3aaHMs JTa0OPATOPHOM
paboThl C 3aMEUYaHUSIMU, CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C
3aMeYaHUSIMHU.

Ounenka «2» (HE 3a4T€HO): CTYAEHT HE BBINOJIHWI WM BbITOJIHUI
HEeIMpaBWJIBHO 3aJlaHus J1a00paTOPHOUM pabOThl; CTYAEHT OTBETUJ Ha KOHTPOJIbHBIE
BOIIPOCHI C OUITMOKAaMHU MJIM HE OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI

Kputepuu omeHKH Ha TeCTHPOBAHMH. J[0 TECTUPOBAHHUSA JONMYCKAOTCS
CTYJICHTBI, KOTOpPbIC HE MMEIOT 3aJ0JDKCHHOCTEH. TecTupoBaHue MPOU3BOIAUTCS B
aynuropun 107 xadenpbl «IJIEKTpUUSCKUX MAIIUH U JICKTPOIPUBOIA», KOTOpas
ocHalieHa kKoMmmbioTepamu. Ha kadenpe cosmana 6a3a maHHbIX ¢ TecTamu. Ilo
TUITy, IpeajaracMble CTYJICHTaM TE€CThI SBJISIOTCS TECTAMHU C OJHUM IPaBHIBHBIM
OTBETOM. Bpems, oTBOoaMMOE Ha HAIMCaHHME TECTa, HE JOJDKHO ObITh MeHbIe 30
MHUHYT JJI TECTOB, COCTOAMUX M3 20 TeCTOBBIX 3aHaHuii U 60 MHUH. JJIs1 TECTOB U3
40 TeCTOBBIX 3aJaHUI HAIIMCAHUS TECTA.

OneHKka «OTJIHYHO» BBICTABISACTCS IPH YCIOBUU IPABUIBHOTO OTBETA
CTy/IeHTa He MeHee ueM Ha 85 % TeCTOBBIX 3a/1aHUi.

OneHKa «XOpoOIIO» BBICTABISACTCS IPH YCIOBUU TPABWIBHOTO OTBETA
CTy/leHTa He MeHee yeM Ha 70 % TeCTOBBIX 3a/IaHUM.

OneHKa «yT0BJIE€TBOPUTEIbHO» BBICTABIISCTCS IIPH YCIOBUHU MPABUIBHOTO
OTBETa CTyAecHTa He MeHee ueM Ha 51 %.

OreHKa «HEYIOBIICTBOPUTEIIBHO» BBICTABIISACTCS MPH YCIOBUHU MPABUILHOTO
OTBETa CTyAeHTa MeHee ueM Ha 50 % TeCTOBBIX 3a/IaHUi.

Kpurepuu oueHKn KypcoBoii padoThbl

Ouenka «5» (OTIMYHO): BO BBEICHHMM NMPUBOIUTCS 0OOCHOBaHWE BBHIOOpA
KOHKPETHOM TEMBbI, MOJHOCTBIO PACKpbITa aKTyalbHOCTh €€ B HAy4YHOW OTpaciH,
4ETKO OMpeeeHbl TPaMOTHO TOCTaBJIEHBI 33/laud M 1eb KypCOBOM pabOTHI.
OcHoOBHast 4acTh pabOTHl JIEMOHCTPHUPYET OOJBIIOE KOIMYECTBO MPOYUTAHHBIX
ABTOPOM TEXHUUYECKOM JIMTEpPATyphl. B HeW coaeparcsi OCHOBHBIE TEPMUHBI
alCKBaTHO  MCIIOJb30BaHbl. KpUTHYECKM  NOpoYMTaHbl  HWCTOYHUKHU:  BCH
HeoOxomumast  mHGOpPMAIMS  TPOAHATU3UPOBAHA,  BHIWICHEHA, JIOTHYECKHU
CTpyKTypupoBaHa. [IpuCyTCTBYIOT BBIBOJABI W TpaMOTHbIe 0000meHus. B
3aKJTFOYCHUH CJICJIaHbl JIOTHYHBIE BBIBOJBI, & COOCTBEHHOE OTHOIIEHUE BBIPAKEHO
YETKO.

Ouenka «4» (XOpolIo): BBEACHUU COJIEPKUT HEKOTOPYHD HEUYETKOCTh
dbopmynupoBok. B ocHOBHOW €€ dYacTm HE BCerja MPOBOIAUTCS KPHUTHYCCKHMA
aHaJIn3, OTCYTCTBYET aBTOPCKOE OTHOUICHME K HW3y4YEeHHOMY Marepuany. B
3aKJIIOYEHMH  HEaJeKBAaTHO  HCIOJb30BaHA  TEPMUHOJOTHUS, HAONIOJAI0TCS
HE3HAYUTENbHbIE OIIUOKM B CTUJIC, MHOTME LUTATHl TPAMOTHO O(OPMIICHBI.
JlonyiieHbl HE3HAYUTEIbHbIE HETOYHOCTH B odopmiieHun Oubimnorpaduu,
MPUJIOKEHU .
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Ounenka «3» (yZOBIETBOPUTENIBHO: BBEICHUE COJEPKUT JIHIIL MOIBITKY
00OCHOBaHUS BbIOOpa TEMBI M  aKTyaJbHOCTH, OTCYTCTBYIOT  YETKHE
dbopmynupoBku. PacrubiBuato ompeneneHsl  3amaud U 1enau.  OCHOBHOE
COJep)KaHUE — TMepecKa3 UyKHUX HJACH, HapylleHa JIOTUKA H3JIO0XKCHHs, aBTOP
MOTIBITAJICSL CHOPMYIIMPOBATh BBHIBOJBI. B 3aKit0YeHNH aBTOp MOMBITANICS CIENAaTh
0000111€HHsI, COOCTBEHHOI'O OTHOIIEHUS K padoTe MpaKkTUYeCKH He MposiBui. B
NPUJIOKEHUU JOMYIIEHO HECKOJIbKO TpyObix omubok. He BwIgepkaH CTHIB
TpeOyeMoro akageMHUYeCKOro TMHChbMa IO TMPOEKTY B IIEJIOM, YacTO HEBEPHO
YIOTPEONSIOTCSI  HAaydHble TEPMHHBI, CCBHUIKH  O(GOpPMIICHBI HETPaMOTHO,
HaOI0JaeTCs MIaruar.

Ounenka «2» (He 3a4T€HO): BBEJICHUE HE COJNEPKUT 0OOCHOBAHMS TEMBI, HET
aKTyanu3anuu TeMbl. He 0003HaveHbI U 1enu, 3agaun npoekta. CKymnoe OCHOBHOE
COJIEp’)KaHUE YKa3bIBAET HA HEJOCTATOYHOE YHCIO MPOYMTAHHOW TEXHHUYECKON
aUTEepaTyphl. BHYTpeHHssI JIOTMKAa BCEro W3JIOXKEHHsI MpoekTta cmabas. Her
KPUTHYECKOTO OCMBICIICHUSI TPOYUTAHHOTO, KaK W COOCTBEHHOro MHeHus. Her
00001IeHNH, BEIBOJIOB. 3aKIFOYCHNE TAKOBBIM HE SBIISICTCS. B HEM He MpHUBEICHBI
rpaMOTHBIE BBIBOABI. [IprioxkeHust mub60 BOBCE HET, JIMOO OHO HexocTaTodHo. [lo
opopmiieHnto HaOMIOMAETCS psAd  HENOYETOB: HE COONIOJACHBI OCHOBHBIC
tpeboBanusa ['OCT, a 6ubnuorpadus ¢ NPUIOKEHUSIMH COAEPKAT MHOTO OIIUOOK.

Kputepuu onieHKH Ha IK3aMeHe.

OuneHKka «OTJMYHO» BBICTABIIETCS OOydwaromeMycsi, KOTOpbIA oO0namaer
BCECTOPOHHUMH, CUCTEMATHU3UPOBAHHBIMU M TIIYOOKHMMH 3HAHUSMU MarepHualia
y4eOHOUM MporpaMMbl, yMEEeT CBOOOJHO BBITIOJHATH 3aJlaHus, MPEAYCMOTPEHHbIE
y4eOHOM TpOorpaMMoOil, YCBOWJI OCHOBHYIO M O3HAKOMUJICS C JIOMOJHUTEIHHOU
JUTEepaTypoi, PEeKOMEHIOBaHHON y4eOHOH mporpammon. Kak mpaBuiio, oreHka
«OTJIMYHO» BBICTABIISICTCS OOYYAIOIIEMYCSl YCBOMBIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKCHUN W TOHATHH IHCIUINIMHBI B WX 3HAYCHUU IS HpHOOpeTacMoi
CHEIUANBHOCTH, TMPOSIBUBIIEMY TBOPYECKHE CIOCOOHOCTH B TOHMMAaHHH,
U3JI0KEHUN u UCIIOJIb30BaHUH y4e0HOTO Marepuarna, MPaBUIIbHO
00OCHOBBIBAIOIIIEMY TPUHATHIE PEIICHUS, BIAJCIONIEMY Pa3sHOCTOPOHHUMU
HABBIKAMH U IPUEMAMU BBITIOJIHEHUS MPAKTHYECKUX PadoT.

OueHka «XOpoIIO» BBHICTABISETCS OOydJaromeMycsi, OOHAPYKUBIIEMY
MOJIHOE 3HAHWE MaTepHalia y4yeOHOW MPOrpamMMbl, YCHEIIHO BBIMOIHSIIONIEMY
MPETyCMOTPECHHBIE Yy4eOHOW TMporpaMMoil 3aJaHusi, YCBOUBIIEMY MaTepual
OCHOBHOM JIUTEPaTyphl, PEKOMEHIOBAaHHON y4eOHON mporpammoii. Kak mpaswuio,
OILIEHKA «XOpOUIO» BBICTABJISIETCS oOydarormemycs, MMOKA3aBUIEMY
CUCTEMATH3UPOBAHHBIA XapakTep 3HAHUM MO JAUCHUIUIMHE, CIHOCOOHOMY K
CaMOCTOSITEILHOMY TIONIOJTHEHHIO 3HAHWN B XOJ¢ JanbHEWmend ydeOHOU u
mpoecCHOHaNBHON NEeITeNTbHOCTH, MPABUIBHO MPUMEHSIONIEMY TEOPETHUECKHE
MOJIOKEHUS TPU PENICHHM TMPAKTUYECKUX BOIMPOCOB W 33/a4, BIIAJICIOLIEMY
HEOOXOJUMBIMU HaBbIKAMH U MIPUEMaMU BBIMOJHEHUS MPAKTUYECKUX padoT.

OueHka «ya0BJIETBOPUTEJIBHO» BBICTABISECTCS 00y4aromIeMycsi, KOTOPbIT
MOKa3ajl 3HaHUWE OCHOBHOTO MaTepualia ydyeOHOM mporpamMMbl B 00beMe,
JIOCTAaTOYHOM M HEOOXOJUMBIM JJisl JajdbHeWIel yueObl U npencrosieid padboThl

27



M0 CHEHHAJTbHOCTH, CIPABWICA C BBIIOJHECHHEM 33JaHUNA, MPEIYCMOTPEHHBIX
y4eOHOM MpOorpaMMoii, 3HAKOM C OCHOBHOW JUTEpaTypod, pEeKOMEHIOBaHHOMU
yueOHOi  mporpammoi. Kak  mpaBmio, OIEHKAa  «YyJIOBJICTBOPHUTEIHHOY
BBICTABJISIETCS. OOy4YaromeMycs, TOMYCTUBIIEMY TMOTPEIIHOCTH B OTBETaX Ha
DK3aMEHE WJIM BBHINIOJIHEHUM HK3aMEHAIIMOHHBIX 3aJlaHui, HO O00JaJaroleMy
HEOOXOJUMBIMU 3HAHUSIMU TIOJ PYKOBOJACTBOM MpEMojiaBaTessl IJisg yCTPaHCHUS
ATUX TMOTPEUIHOCTEH, HapylaAIIEMy MOCIEA0BATEIBHOCTh B  H3JI0KEHUH
y4eOHOr0 MaTepuajga U UCIBITHIBAIOIIEMY 3aTPyIHEHHUS TIPU BHINIOJIHEHUU
MPaKTUYECKUX PaOOT.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS OOydYalolmeMycs, He
3HAIONIEMY OCHOBHOM YacTHW Marepuaja y4eOHOW MpOrpaMMbl, JIOMYCKAIOIIEMY
NPUHIUMIIUAJIBHBIE  OMIMOKKM B BBIMOJHEHUM TPEAYCMOTPEHHBIX  Y4eOHOM
IporpaMMoN 3aJJaHuii, HEYBEPEHHO C OOJBITUMHU 3aTPYTHCHUSIMHU BBIMOJHSIOIIEMY
npakTuueckue pabotel. Kak mpaBmio, OIEHKAa «HEYJIOBIECTBOPUTEIHHOY
BBICTABIIACTCS O0YyYaromeMycsi, KOTOPbIH HE MOXET MPOJOIKUTh 00yUYeHHE WIIH
MPUCTYMUTH K JIEATEIIBHOCTU 10 CIEUATIbHOCTU TI0 OKOHYaHUW YHUBEpCUTETa 0e3
JOTIOJTHUTENbHBIX 3aHATUI 1O COOTBETCTBYIOIIECH AUCIUTIIMHE.

8 IlepeyeHb OCHOBHOM M JOMOJHUTEILHOM JIUTEPATYPbI

OcHoBHas yyeOHas1 auTeparypa
1. Tonmaués, B. B. ®usnueckue ocHoBwl d1ekTponukn / B. B. Tonmaués, ®. B.
Cxpumank. — 2-¢ m3a. — MockBa, MkeBck : PerynspHas m XaoTuyeckas
TUHAMUKa, HCTUTYT KOMIBIOTEPHBIX HcciaemoBanuii, 2019. — 496 c¢. — ISBN
978-5-4344-0753-3. — Pexum gocryna: http://www.iprbookshop.ru/92021.htmi
2. benoyc, A. U. TlonynpoBoguukoBas cuiioBas siekTponnka / A. 1. benoyc, C.
A. Edbumenko, A. C. TypueBnu. — Mocksa : Texnocdepa, 2013. — 228 ¢. —

ISBN 978-5-94836-367-7.— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/31876.html
3. Ixeiime, Per IlpombimuienHas snektponuka / Per JDkeiimc. — 2-e usm. —

Caparos : IIpodobpazosanue, 2019. — 1136 ¢c. — ISBN 978-5-4488-0058-0.—
Pexxum nocryna: http://www.iprbookshop.ru/88007.htmi

4. «DOneMmeHTHass 0a3za JJICKTPOHUKH» OJICKTPOHHBIM KoHCHeKT Jsekuuid /B.K.
[pirankoB. — Kpacnomap: KyoI'AY, 2014. — 145 c. Pexum pocrymna:
https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt_lekcii_2014.pdf

JJonmosiHuTeIbHAs y4eOHas1 uTEpaTypa
1. JlerocraeB, H. C. TBepmoTenbHas 31eKTpoHUKa : yueoHoe mocooue / H. C. Jle-

roctae, K. B. UerBeproB. — Tomck : ToMCKHI TOCYTapCTBEHHBIM YHUBEPCUTET
CUCTEM YIIpaBJeHUS W pamuodiekTponuku, Oiab Konrtent, 2011. — 244 c. —
ISBN 978-5-4332-0021-0. — Pexxum JIOCTyTa:

http://www.iprbookshop.ru/13981.html

2. Ko63er A.B. DHepreTuyeckas 3JeKTpoHHKa: yueoHoe nocodue / A.B. Ko03es,
b.N. KonoBano, B./[. CeMeHOB. — DJIEKTPOH. TEKCTOBbIC JaHHbIE. — TOMCK:
Tomckui roCy1apCTBEHHBIN YHUBEPCUTET CHUCTEM YIIPABJICHUSA 151
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pamuoanektponuku, 2010. — 164 c. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/14001.htmi

3. HpirankoB b.K. OCHOBBI MOAEAMPOBAHUS 3JIEKTPOHHBIX CXEM B IPOTpaMMme
Multisim 11(Rus): Metonuueckoe nocodue / b.K.Ilpirankos, JI.A.Ko3tokoB. ——
Kpacuonap: Ky6l'AY, 2015.— 53 c. Pexxum JOCTyNa:
https://edu.kubsau.ru/file.php/124/1._Osnovy_modelirovanija_ehlektronnykh_skhe
m_v_programme_Multisim_11.pdf

4. DnemeHThl HUGPOBBIX YCTPOUCTB (JJOTUUECKUE AJIIEMEHTHI, TPUTTEPhl, CYCTUUKHU
uMITyJI6coB: yueOH. nmocooue / b.K. [{pirankos, A.A. [llepuenko, E.A. Jlenucenko
— Kpacuonap: Kyol'AY, 2017- 71 C. Pexxum JIOCTymha:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie. EHlementy_cifrovykh_ehle
ktronnykh_ustroistv.pdf

5. OcHOBBI (U3UKH MOJYIPOBOAHHMKOB : yueb. mocobue /B.K. Ilprankos, A.B.
Casenko, A.A. llleBuenko, E.A. Jleaucenko — Kpacrnomap: Ky6I'AY, 2018— 49c.
Pexum JIOCTyMa:
https://edu.kubsau.ru/file.php/124/Osnovy_fiziki_poluprovodnikov._Uchebnoe po
sobie 374242 vl .PDF

O Ilepeyenn pecypcoB MHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIUOH-
Hoil ceTn «UHTEpPHET»

ITepeuens DbC
No \ HaumenoBanue pecypca | YpoBeHb AOCTyIa \ Cchlika
DJIeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI
1. | IPRbook Wurepuer noctyn | http://www.iprbookshop.ru/
2. | Ob6paszosarenbHbIil mopran Kyol'AY WHTepHET q0CTyIn https://edu.kubsau.ru/

10 MeToan4yeckne yKazaHus JJisi 00y4alOUIUXCHA N0 OCBOEHHIO
TUCUMILTHHBI

1. DneMeHTHas 06asa 3JIEKTPOHUKH: KOHCTIEKT Jiekiuii / coct. b.K. Ilpirankos
— Kpacuomap, KyoI'AY, 2014. - c¢. 1-141. Pexum pocryna:
https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt_lekcii_2014.pdf

2. PacyeT ycUIUTENbHBIX YCTPOWUCTB U pa3paboTKa MU(PPOBON JTOTUUECKON
CXEMBI: METOJ. PEKOMEHJAIIMU IO BBIMOJIHEHUIO KYpPCOBOW pabOThI MO UCIIHU-
mwinHe «nexktponnkay / coct. b.K. Iprankos, A.A. llleBuenko, E.A. Jlenucenko
—  Kpacnmomap, KyoI'AY, 2016. - 77 c¢. Pexum  pgocryna:
https://edu.kubsau.ru/file.php/124/Uchebno-
metodicheskoe posobie. Raschet_usilitelnykh_ustroistv_i_razrabotka cifrovoi_lo
gicheskoi_skhemy.pdf

3. DAEKTpOHUKA: METOJIMYECKUE PEKOMEHIAIMU MO U3YUYEHUIO TUCHUILIUHBI
U 3aJaHus JUIs pacdyeTHo-rpaduueckol U KOHTpodabHOU paboTsl /coct: B.K LlpbI-
ran-koB, A.A IlleBuenko, E.A Jlenucenko — Kpacnomap, KyoI'AY, 2017. Pe-xum
JOCTyTa:
https://edu.kubsau.ru/file.php/124/Metodicheskie_rekomendacii_27.06.pdf
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http://www.iprbookshop.ru/14001.html
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

11. ITepeyenb UH(POPMAUOHHBIX TEXHOJOTMH, UCIOJIb3YyeMbIX
npu oCymeCTBJICHUHN Oﬁpa?»OBaTe.leHOl"O nmponmecca 1mo JMCHMUIIJIMHE
(Moay/10), BK/IOYAs Iepe4YeHb IPOrPaMMHOIO o0ecnmedyeHUus: M
HUHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

NudopmalimonHble TEXHOJOTUH, MCIHOJIb3yeMble NPH OCYIIECTBIECHUU
oOpa3oBarelpHOr0 mpolecca MO  JUCUUIUIMHE  TO3BOJISIIOT:  00€eCHevYuTh
B3aMMOJIEUCTBUE MEXKY YYaCTHHUKaAMHU 00pa30BaTEIbHOrO MpOIecca, B TOM YHUCIIE
CUHXpOHHOE€ M (MJIM) aCHHXPOHHOE B3aUMOJECHCTBUE IMOCPEICTBOM CETH
"Untepuer"; ¢uxcupoBaTh X0J 00pa30BaTEIBLHOTO Mpoliecca, pPe3yIbTaTOB
OPOMEXYTOYHOM aTTecTallud MO JIUCLUMIUIMHE U  Pe3yJbTaTOB OCBOCHUS
oOpa3oBaTelbHOM MpOrpaMMbl; OpraHu30BaTh MpPOLECC OO0pa3oBaHUs MyTEM
BU3YaJIU3alUU uH(pOpPMAlMM  TOCPEJACTBOM  HCIOJIb30BaHUS
npe3eHTaluii, y4eOHbIX (QUIBMOB; KOHTPOJIHPOBATH PE3YJIbTAThl OOyUYEHHs Ha
OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHUSI.

M3y4yaemMou

Ilepeuyenp nuuensnonHoro 110

Ne | HaumeHnoBaHnue Kpatkoe onrcanue
1 | Microsoft Windows OmnepalinoHHass CUCTEMa
2 | Microsoft Office (BxmrouaeTWord, Excel, | [lakeT opucHbIX mpumoxeHuit
PowerPoint)
12. MarepuajibHO-TeXHMYECKOe olOecrieyeHne O00y4YeHHs] IO
TUCIUILTINHE
Ne |HanmenoBanue yueOHbIX| HammeHoBaHMe TOMEIICHUH 115 Anipec (MECTOTIOJNIOKEHHE)
/| TpPeaMeToB, KypCcoB, MPOBEJICHUS BCEX BUJOB YU€OHOM | MOMEIIEHUH /s MPOBEACHUS
I | JUCUMIUTUH (MOMIYJEH), | AeATeIbHOCTH, MPEIyCMOTPEHHOM BCEX BHUJIOB yueOHOM

MPaKTUKHU, UHBIX BUJIOB
y4eOHOM e TeNbHOCTH,

y‘le6HBIM IIJITaHOM, B TOM 4HCJIC
MMOMEILICHUS JJII CAMOCTOSTEIbHOM

NeSITeIbHOCTH,
PeIyCMOTPEHHOM y4eOHbIM

PEAyCMOTPEHHBIX paboThI, ¢ yKa3aHUEM MEPEeYHs | MJIaHOM (B Cilydae peaiu3aliu
y4eOHBIM IJITAHOM  |OCHOBHOTO 000PYIOBaHUs, y4eOHO-| 00pa30BaTeIbHOM MPOrpaMMbl B
o0Opa3zoBaTelbHOU HArJISTHBIX TTOCOOMIA ceTeBOoi opMe JOTIOTHUTEITBHO

MIPOrpaMMBbI Y KCIIOJIb3YEMOTO MPOTPAMMHOTO |  YKa3bIBAETCS HANMEHOBAHUE
oOecriedeHust OpraHu3aIum, ¢ KOTOPOH
3aKJIFOUEH JO0TOBOP)
1 2 3 4

aﬂeKTpOHHaH TCXHHKaA

ITomemenue Ned 3JI, mocagovHBIX
MecT — 100; mromans — 125,8M2;
yueOHas ayIUuTOpUs TS
MPOBEACHUS 3aHATUMN JIEKIIMOHHOTO

THUIIA

350044, KpacHonapckuii kpai,
r. Kpacnonap, yi. um.
Kanunauna, 13
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CIeaT3UPOBAHHAS
MebOenb(ydeOHass Jocka, ydeOHas
MeOeIIb);

TEXHUYECKUE CPEJICTBA OOyUYCHHS,
HaOOPbI JIEMOHCTPALIMOHHOTO
000pyIOBaHUS " yaeOHO-
HArJSIIHBIX — TOCOOM  (HOYTOYK,
IPOEKTOp, JKpaH), MPOrpaMMHOE
obecrnieuenne: Windows, Office.

[Tomemnienne Ne309 91,
MOCAaJOYHBIX MecT — 48; miomaab
— 70,8m?; yueOHasi ayquTOpUs s
MPOBEJECHUS 3aHATHI
CEMUHApCKOr0 THUIA, KYpPCOBOTO
IIPOCKTUPOBAHHUS (BBITTOJTHEHUS
KYpCOBBIX paboT), TpYyNIOBBIX H
WHMBUIYAIBHBIX  KOHCYJIbTAIIHH,
TEKYILIETOo KOHTPOJIS "
IIPOMEXKYTOYHOU aTTECTALNH.
nabopaTopHoe 00opyoBaHue
(cTena mabopatopHbd — 23 mIT.;
reseparop — 5 mr.;

ocrsutorpad — 4 mir. ;)
CHeluraln3upoBaHHAas
MeOenb(ydeOHas Jocka, ydeOHas
MeOeIb).
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