MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
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JIuct cornacoBanus paboueil mporpaMMbl AUCHUTUINHBL
[Iporpammy cocraBui (a)

Cr. mper. 27.06.2024 B.U. T'onuapora

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«27» nrons 2024 r, mpotokoin Ne 8

3aeayrommii kadempoit Ne 31
I.T.H.,Ipo . 27.06.2024 B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

Cr. nper. 27.06.2024 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) (moamucek, nara) (MHUIMATEL, (aMuITHs)



Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
27.03.04 «VYmpaBieHue B TEXHUYECKHX CHCTEMax» HAIPaBICHHOCTH «YTpaBJICHUE U
nH(pOpMATHKA B TEXHHUYECKUX cucTeMaxy. Jlucnurimaa peanusyercs kadeapoit «Ne31y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-1 «CriocoOeH aHamM3upOBaTh 3314l MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MAaTEMAaTHUKI

OIIK-2 «Cmocoben ¢opMyanpoBarh 3afadd NPO(PECCHOHANBHON JEesTETbHOCTH Ha
OCHOBE 3HaHU, NPOGUIbHBIX Pa3AeIOB MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHbBIX IUCIMILTUH
(Mopmyneit)»

Copep:xaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI BOIMPOCOB, CBSA3AHHBIX C MPHHIIMIIAMHU
paboThl TOMYMPOBOJHUKOBBIX MPUOOPOB: THOJOB, CTAOMIIMTPOHOB, IMOJIEBBIX W OWITOJSIPHBIX
TPAH3UCTOPOB, OIEPAIMOHHBIX YCHJIUTENEH, a TakkKe CXeM pa3IHYHbIX 3JIEKTPOHHBIX
YCUJINTENbHO-TIPE0OPa30BaTENIbHBIX YCTPOUCTB, IOCTPOCHHBIX HA UX OCHOBE.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO TpoI1iecca: JISKIINH, JJAO0paToOpHbIE PadOThI, MPAKTUIECKHUE 3aHATHS, CAMOCTOSTEIbHAS
paboTa 00yJaromierocsi, KypcoBoe mpoeKTUPOBaHUE, KOHCYIIbTAIIUU.

[TporpaMMo#i NTHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOCHUS JUCHIUILIMHBI COCTaBISCT 9 3aUeTHBIX eIuHUIl, 324
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TlepedeHb MIAHUPYEMBIX PE3YABTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

N3yuenue nUCHMIUIMHBI «IJIEKTPOHUKA» JaeT BO3MOXKHOCTh CTYACHTaM HE TOJIBKO
u3ydarh (pU3MUecKre 3aKOHOMEPHOCTH, JIeXKAIIHe B OCHOBBI MOJIYIPOBOIHUKOBBIX NMPUOOPOB U
CXEMBbI YCHUJIUTEIHHO-PE0OPa30BATEIbHBIX YCTPOMCTB, HO MOHUMATh UX POJb U 3HAUYECHUE NPU
npoexktupoBanuu CAY B 1ieiom.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbprare m3ydeHus: JUCHUILTUHBI OOy4YarOIIMICS JODKEH 00J1a1aTh CIAeAYIOIUMEI
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIM ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynmna) Kox n HaumeHnoBaHue Kox n HanMeHOBaHuE UHAMKATOPA
KOMIETEHIIUU KOMIIETEHIUH JIOCTHKEHUS] KOMIIETEHIUU
OIIK-1 Cnocoben
aHaJIU3UPOBAThH OIIK-1.V.1 ymeer npumeHsTh 0a30BbIE
3a7iauu €CTECTBEHHOHAYYHbIC U MaTeMaTUYeCKHUe
npodecCHOHANBHOM | 3HaHMSI ISl pelIeHUs 3a/1a4

Ob6menpodeccuonanbHble

KOMIICTCHIIN

JIeSITeIbHOCTH Ha
OCHOBE ITOJIOXKCHHIA,

npodeccrOHAIbHOMN 1S TeTbHOCTH
OIIK-1.B.1 BnaneeT HaBbIKAMU pEILICHUS

3aKOHOB M METOJIOB B
obnactu
€CTECTBCHHBIX HAYK U
MAaTCMAaTHUKU

HpO(i)eCCI/IOHaJ'ILHLIX 3aJ4a4 Ha OCHOBC
0a30BEIX C€CTCCTBCHHOHAYYHBIX U
MaTeMaTHYeCKUX 3HaHUM

OIIK-2 Cnocoben
(dbopMynupoBaTh
3a7auu
npoQeCCHOHAIBHON
NeSITeIbHOCTH Ha
OCHOBE 3HaHUM,
npOGUIBHBIX
paszesnos
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JTUCITUTLIIAH
(MoptyIieit)

OIIK-2.3.1 3HaeT npo¢uibHbIE pa3iesbl
MaTeMaTHYECKUX U €CTeCTBEHHOHAYYHBIX
JVICTIATUTHH

O6menpodeccruoHanbHbIE
KOMIETSHIINH

2. Mecro nucnuruimHb B cTpykType OI1

JucuunnmHa MoxXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «MaremaTtruka. MaTeMaTHUUYSCKUNA aHATIU3,

— «Du3uKan,

— «adopmaTkay,

— «DIIEKTPOTEXHUKAY.

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHUHM Marepuana JaHHOM JAMCLHMIUIMHBIL, HUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS MTPU MU3YYECHUH APYTUX JUCUUILIIAH:

— «T'eopus aBTOMaTUYECKOI'0 YIIPABICHU).




3. OOBeM U TPYJOEMKOCTh TUCITUTUIHHEI
Jlanubie 00 o0mieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

N Tpy0eMKOCTb 10 ceMecTpam
Bun yuebnoit pabotbl Bceero Nod NS
1 2 3 4
Oowasn mpyooemKochib OuUCYUNIUHBL, 9/ 324 4/ 144 5/ 180
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 102 51 51
B TOM YHCIJIE:
nexuun (JI), (gac) 34 17 17
npaktudyeckue/cemunapckue 3anarus (I13), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 72 36 36
Camocmosmenvnas paboma, Bcero (dac) 150 57 93
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.
madd. 3ager, sk3amer (3auer, Judd. 3au, 3, JK3.
DK% OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3zenbl, TeMBI TUCIUITITHHBL Jlexwmn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 4
Pazznen 1. DneKTpornpoBOAHOCTh MOIYIPOBOAHUKOB
Tema 1.1.CoOcTBeHHBIH (OeCTTpUMECHBII)
MOJTYIPOBOJHHUK
Tewma 1.2.1TpumecHsbIi oynpoBoAHUK Tema
1.3.01eKTpOHHO-/IBIPOYHBII Eepexo] 2 10
Temal.4. BonbT-amnepHas xapakTepUCTHKA P-N
nepexona
Pasznen 2. [lonynpoBonHukoBbie quonasl Tema 2.1. 2

BrempsMurenbHbIe TOTYTPOBOHUKOBEIE TUO/IBI:
NPUHIIMI ACWCTBUS, XapaKTEPUCTHKH, TAPAMETPHI.
Tewma2.2. [TomynpoBOAHUKOBBIE CTAOUIUTPOHBI : 4 3 10
NPUHLMUI AEUCTBUS, XapaKTEPUCTUKU, TapaMeTPhbI.
Tema2.3.ITapameTpudeckuil CTaOUIU3aTOP
HaNpsDKEHUs] Ha CTaOMIIUTPOHE

Paznen 3. Tupucrops Tema3. 1.

JnoaHbIe TUPUCTOPBI 2 3 10
Tewma3.2. Tpuonnsie Tupuctopsl Tema 3.3. CuMucTopsl




Paznen 4. bunonsipabie TPAH3UCTOPHI

Tewma 4.1. IlpuHiun AeicTBUS OUTIONSPHOTO
TpaH3HUCTOpa

Tewma 4.2. TpaH3ucTOp KaK YCHIUTEIBHBIA TPHOOP
Tema 4.3. Pexxumbl pab0ThI OUITOJISIPHOTO
TpaH3uCTOpa

Tema 4.4. CtaTudecKkue BOJbT-aMIICPHBIC
XapaKTePUCTUKHU U TIapaMeTphbl OUTIOISIPHBIX
TPaH3UCTOPOB

13

10

Paznen 5. [Tonessie Tpansuctops! Tema 5.1.
TToneBoii TpaH3UCTOP C P- NIEPEXOIOM

Tema 5.2. TToseBoM TPAH3UCTOP C H30IUPOBAHHBIM
3aTBOPOM

Pasnen 6 doronprueMHUKH
Tema 6.1. Cretousnyuarormuii quon Tema
6.2. ®oTonpreMHUKN

Tema 6.3. Onronapsl

Uroro B cemectpe:

17

17

17

57

Cemectp 5

Paznen 7. YcunurensHo- mpeoOpa3oBaTelIbHBIC
ycrpoiictBa Tewma 7.1. Knaccudukarus
ycunurenen Tema 7.2. [Toka3aTenu kauecTBa
YCUJIMTEIbHBIXYCTPONUCTB

Tema 7.3. Pesxxumsbl paboTs! ycunutens Tema 7.4.
Oco0eHHOCTH IOCTPOEHHUS CHIIOBBIX KaCKaJloB
Tema 7.5. TpanchopMaTOpHBIN YCHIUTENH
MOILHOCTH

Tema 7.6. bectpanchopmaTopHbIil yCHIUTENH
MOIIHOCTH

Tema 7.7. Ycunurenu MOUTHOCTH B

KIIFOUEBOM PEKUME

20

Paznen 8. Onepaunonssie yeunurenaun Tema 8.1.
Tumossie cxemsl BKItoueHus OY

Tema 8.2. Peanmuzauuss  KOPPEKTUPYIOIIHMX
ycrpoiictB Ha OY

25

Paznen 9. CxeMmbl  HenuHeiHOTO
npeoOpazoBaHus HENPEPBIBHBIX
CUTHAJIOB

Tema 9.1. Cxembl, MOCTPOEHHBIE HA OCHOBE
JPs

Tema 9.2. Cxembl, nocTpoeHHBIE Ha OCHOBE OY

10

Paznen 10. I'eneparopsl

Tema 10.1 I'enepaTopbl rapMOHUYECKUX
KoJIeOaHuH

Tema  10.2. T'enepatopbl JHHEiHO-
WU3MEHSIONIETOCS HAIIPSDKEHUS

Tema 10.3. MynbTuBHOpaTOpHI

Tema 10.4. OgHOBHOpPATOPHI

Tema 10.5. biokuHr-reneparop

10

Paznen 11. Tpurrepst
Tema 11.1 Cummetpuunsiii Tpurrep Tema 11.2.
Tpurrep ¢ SMUTTEPHOH CBA3bIO

13




Pazgen 12. Monynsatopsl U AEMOIYISITOPHI 2
Tema 12.1. AMIIIUTYIHBIC MOTYJIATOPHI Tema
12.2. Yactotnsie moaynstopsl Tema 12.3.

@Pa30BbIe MOLYISATOPHI 2 15
BrImiotHEHHE KypCOBOTO MTPOEKTA 17
Htoro B cemectpe: 17 17 17 93
Hroro 34 17 34 17 150

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCS B HENOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymei
poQeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI ITPUBEICHO B Ta0HIIC 4.

Ta6mmma 4 — ComepxaHue pa3aeiioB U TeM JEKIIMOHHOTO UK

Howep HazBanue u conep:kanue pas3zieioB U TEM JIEKIIMOHHBIX 3aHATUI

paszneina

1 CoOcTBeHHBbIN  (OecripMMecHBI) TMONYNPOBOJHUK, TPUMECHBIH MOJIYNPOBOJHUK,
AJIEKTPOHHO-ABIPOYHBIN [IEPEXOJI, BOJIbT-AMIIEPHAs XapaKTEPUCTUKa P-N repexoaa

2 BoipsimurenbHbie HOJIyTIPOBOJHUKOBBIE TOJIBL: HIPUHLIUIT JeicTBus,
XapaKTepUCTUKHU, napaMerpbl. [losynpoBOAHUKOBBIE CTAOMIMTPOHBI: IPHUHIIUII
JCWCTBUS,  XapakTepUCTUKH, mapameTpel.  [lapamerpuyeckuii  craOuimsarop
HanpsDKeHUs Ha CTaOMIIUTPOHE

3 JlMoaHBIE TUPUCTOPBI: NIPUHLIMII JEHCTBUS, XapaKTEPUCTUKH, ITapamMeTpel. TpHogHbIe
TUPUCTOPBL: IPUHLUII IEHCTBUS, XaPAKTEPUCTUKH, ITapaMeTpbl. CUMUCTOPBI: IPUHIIMII
NEMCTBYS, XapaKTEPUCTUKH, 1APAMETPHI.

4 [IpuHuun nefcTBUs OMIIOJIAPHOTO TpPaH3UCTOpa. TpaH3UCTOp KaK YCHIUTEIbHBIN
npudop. Pexxumbl paboTel OunosasipHoro tpansuctopa. CTaTuueckue BOJbT-aMIIEpHbIE
XapaKTePUCTUKH U NTapaMeTpbl OUTOJISPHBIX
TPaH3UCTOPOB

5 [ToneBoil TpaH3UCTOpP C P-n MEPEXOAOM: MPUHIMIT IEUCTBUSA, XaPAKTEPUCTHKH,

napameTpsl. [1oeBoi TpaH3UCTOP ¢ U30JIMPOBAHHBIM 3aTBOPOM: IIPUHLIMII JEHCTBHUS,
XapaKTEPUCTUKH, TapaMETPbI

6 CaeTtousnyyaromuii T10/: MPUHIUI ASUCTBUS, XapaKTEPUCTUKH, TapaMETPhI.
®otonpueMHuku (poropezuctop, GoToauosa, (GOTOTpaH3UCTOP, (OTOTUPHCTOP:

MPUHLMIT JIEHCTBUS, XapaKTEPUCTUKH, NapaMeTpsl. Onronapbl: NPUHIMUN JEHCTBUS,
XapaKTEPUCTUKH, TAPaMETPBI.

7 Knaccupukanus ycunureneif. Ilokasarenn kauecTBa YCHIIMTENBHBIX YCTPOMCTB.
Pexumpl pabotel  ycmnurens. OCOOEHHOCTHM TOCTPOEHHUS CHJIOBBIX KacKaJloB.
TpancdopmaropHblii ycunuTenb MOUIHOCTH. becTpaHchopMaTOpHBIM yCHIUTENb
MOIIIHOCTH. Y CHJINTEJIN MOUTHOCTHU B KIIFOUEBOM PEKUME.

8 TunoBeie cxembl BrIOueHuss OVY (uHBEpTHpYyIONIEE W  HEWHBEPTHPYIOIIEE
BKJIIOUeHUE). Peanu3arus koppektupyronmx ycrpoicts Ha OVY.
9 Peanu3anus HeMTMHEHHBIX XapaKTEPUCTUK HAa OCHOBE JMOJHO-PE3UCTUBHOMN SYEHKH.

HOCTpOCHI/IC CXEM, PCAIUIYIOIIUX HEJIMHEWHBIE CTaTUYECKHE U JUHaAMHUYCCKHUEC
XapPaKTCPUCTHKU DJIEMCHTOB U yCTpOﬁCTB CUCTEM AaBTOMATHYCCKOI'0 YIpPAaBJICHUA Ha
OCHOBC OIICPAIIMOHHBIX yCPIJ'IHTCJ'ICﬁ.

10 I'eneparopsl rapmMoHHMYeckHx KoseOaHuid. ['eHepaTopsl JIMHEHHO-M3MEHSIOMIETOCS.
HanpsbkeHus. MynbtuuOpaTopsl. OnHoBuOpaTopsl. biokuHr-reneparop.




11

CumMeTrpuuHbIi Tpurrep. Tpurrep ¢ SMUTTEPHOH CBSI3BIO.

12

AMIUIUTYAHBIE MOIYISTOPHI.
AMIUIMTYAHBIE JEMOAYISATOPHl. YaCTOTHBIE 1EMOYISTOPHI

YacToTHEBIC MOIAYJIATOPEL.

®a30Bble  MOAYIATOPHI.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 aux Ne
Ne TeMbl TpaKTUYECKHUX Popmbr TpynoeMKOCTb, | IPAKTUYECKOH | pa3iena
/1 3aHATHI TpaKTHHCCIIX (dac) MOATrOTOBKH, | IACLIUI
SaATHH (gac) JIVHBI
Cewmectp 4
Pacuer mapamerpuueckoro | Pemenue 3amau
1 | crabunuszaropa 2 2
HaANPSHKEHUS Ha
CTaOUITUTPOHE
2 | Beibop CHJIOBBIX Pemenue 3anmau 1 4
TPaH3UCTOPOB o
rapaMerpam Harpy3Ku
Pacuer yucia Pemenune 3amau
3 | mapamieNnbHO BKIIFOUAEMBIX 2 4
TPaH3UCTOPOB
4 | Pacuer momangu Pemenue 3amau 4 4
TEII00TBOJIA
5 | Pacuyer BEJINYUH Pemienue 3amau 1 4
yYpaBHUTEIHHBIX
PE3UCTOPOB
6 | Pacuer Pemenue 3amau 5 4
TEPMOCTAOMIIN3UPYIOLINX
PE3UCTOPOB
Pacuer CXeM Pemenne 3anau
7 | KOPPEKTUPYIOIIUX 2 5
ycTporcTB Ha ocHOBE OY
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSEMKOCTh PUBEICHBI B TAOIHIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HawnmenoBanue 1a00paToOpHBIX paboT TpynoemKocts, | MPakTHHECKOH | pasnena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI
Cemectp 4
1 | BonbT-amnepHble XapakTepUCTUKH TUOJOB U 2 2
CTaOUIIMTPOHOB
2 | UccnenoBanue apaMeTpUIeCcKOro 1 2
cTabuian3aTopa HanpsoKeHUs Ha
CTaOMIINTPOHE
3 | UccnenoBanue qBYyXMOITYNEPHUOTHOTO 2 3




BBINPSIMUTES
4 | BonbT-aMnepHbI€ XapaKTEPUCTUKU 1 3
TUPUCTOPOB
5 | Bonbr-ammiepHsbie XapaKTePUCTUKU 2 4
OUIIONIIPHOTO TPAH3HUCTOPA (CXEMBI
BriroueHust ¢ Ob u OD)
6 | HMccrenoBanue OJHOKACKATHOTO YCHUIIUTEIS 2 45
MOIIIHOCTH Ha OUIIOJISIPHOM
tpan3ucrope (Kiacc A)
7 | UccnenoBanne OJHOKACKAJIHOTO YCHIIMTEIS 2 5
MOIITHOCTH Ha OUTIONISIPHOM
tpan3uctope (Kiacc B)
8 | BoabT-amnepHbIe XapaKTepPUCTHKH 1 5)
TI0JIEBBIX TPAH3UCTOPOB
9 | MccnenoBanue OJHOKACKAIHOTO —YCHIIUTEIS 2 6
MOIIIHOCTH Ha IIOJIEBOM
TPaH3UCTOpE
10 | BonbpT-amnepHble XapaKTEPUCTUKU 2 6
(OTONPHEMHUKOB U CBETOIMOJIOB
Cemectp 5
11 | Yeunurens monaocty (Kiace D) 4 7
12 | YcunurensHO-IpeoOpa3oBaTeIbHbIC 4 8
ycrpoiictea Ha OY
13 | Cxembl HEMMHEHHOTO MPeoOpa3oBaHuUs 2 9
curHasioB Ha OY
14 | I'eneparop CUHYCOUIATHHOTO 2 10
HanpspkeHus Ha OY
15 | 'ereparop TMHEHHO-U3MEHSIOLIETOCS 2 10,11
HanpsbkeHus Ha OY
16 | MynbTUBHOpPATOp U OJJHOBUOPATOP Ha 2 11,12
oy
17 | AMOIuTyHBIH AEMOIYISTOD 1 12
Bcero 34
4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Iesb KypcOBOro MpOEKTa:
[IpumepHbIe TeMBI 3a/laHUi HA KypCOBOM IPOEKT mpuBeneHsl B pazaene 10 PIT/I.
4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camocTosTensHON paboOThI U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe 7.
Tabmuna 7 — Bunbel camocTosTenbHON paboThI M €€ TPYA0EMKOCTh
. Bcero,
Bun camocrositensHo# paboTh qac CemecTtp 4, yac CemecTp 5, yac
1 2 3 4

M3y4eHne TeopeTHIeCcKOro MaTepraina
qucuuriaHbl (TO)

ITonroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)




[ToaroroBka Kk IpOMEKYTOUYHOU

arrectanuu (I1A)

Bcero: 150 57 93

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEIILHON PabOThI 00YUYAIOMINUXCS TT0 TUCIUIUTHHE (MOYJIIO)
Y4eOHO-METOIMUECKUE MaTePHAIbl JIII CAMOCTOSITEIIbHONH paboThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHHIM

Komiuectso
AK3EMILISIPO
BB
[Tugp/ bubnuorpaduyeckas ccpuika 61/1(61(3510(;::“
URL aapec
ANIEKTPOHHBI
X
AK3EMILISIPO
B)
https://lib.guap.ru | DMEKTpoOHNKa : [ DIeKTPOHHBI pecypc] @ yueOHoe nocodue /
Jjirbis2/compone B. ®. uuwakos, T. I'. [Tonsakosa, . B. llummakos ; pen. B.
S ®. IumnakoB ; C.-Iletep6. roc. yH-T a’pPOKOCM.
nts/com_irbis/pdf
e npuOOPOCTPOCHHUS. - DIEKTPOH. TeKcToBbIe naH. - CII6. : U3a-
_View/?608765 | 5, ryAIL 2015. - 218 c.
o [TpoexTHpoBaHWE SJIEKTPOHHBIX YCHIUTEIBHBIX YCTPOMCTB
h_t_tps_./ Nlib.guap.ru | \agoit MOIIHOCTH [ DneKTpoHHBIM pecypc] yuebHoe
fjirbis2/compone | moco6ue / B. ®. Ilumuiakos, JI. B. Ilwnmmakos, E. B.
nts/com_irbis/pdf | Aaucumona ; pex. B. @. Illummakos ; C.-Ilerep6. roc. yH-T
_Vview/?611634 | @9pOKOCM. IPUOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBbIC AaH. -
CII6. : Uzn-Bo I'VAIL 2015.-99 c.
https:/lib.guap.ru OnexTpoHuka : [ OJEKTpOHHBIN pecypc] y4yeOHo-
. Metoauueckoe mocoodue / B. @. [llummakos, FO. B. JIuTBuHOB,
/jirbis2/compone
- B. W. TonuapoBa ; C.-Ilerep6. TOC. YH-T a’pOKOCM.
nts/com_irbis/pdf
View/2642365 MPUOOPOCTPOEHHUSA. - JIEKTPOH. TEKCTOBbIe AaH. - CaHKT-
- ' [MetepOypr : U3a-8o IT'VAIIL 2021. - 70 c.
7. TlepeyeHb AIEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeIbHBIX pecypcoB UHPOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOEHHUS JTUCIMILIMHBI

npuBeieH B Tabuie 9.

Tabmuma 9

[lepeyeHb 3NEKTPOHHBIX OO0pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL aapec

HaunmenoBauue

He npenycmoTtpeno

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI




8.1. [lepeyeHbp MpPOrpaMMHOTO OOECIIEUEHUS, HCIIOJIB3YeMOTO TPU OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIIUHE.
[lepedeHp UCIONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

1 Multisim v14

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIUILTUHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 | MynpTUMenuiiHas JIEKLMOHHAS Ay JUTOPHS yi1. bosemasgs Mopckast,
.67,
a. 52-35, 32-02
2 | Kommerorepnsrii knace: MccnenoBanne BAX nnonos, yi1. bonbmas Mopckas,
CTaOMIINTPOHOB, OUIOJIAPHBIX U MOJIEBBIX TPAH3UCTOPOB. 1.67,
WccnenoBanue paboOThl BHITPSIMUTENEH a.21-12, 21-13
3 Crenpnpr: yi1. bonbias Mopckas,
Uccnenosanne BAX n1oaoB, cTaOMIMTPOHOB, OUNIONIIPHBIX U .67,
TOJIEBLIX TPAH3UCTOPOB. HccnenoBanue paboThl 2.21-09
BBINPSIMUTETIEH

10. OueHo4HBIE CpeACTBA TSI POBEICHUS TPOMEKYTOUHOM aTTEeCTAIIUN
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTIINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
Tectol.
BrinosHeHNE KypCcOBOTIO MPOEKTa DKcrepTHasl OIEHKa Ha OCHOBE TPEOOBaHUM K
COZIEP)KAHUIO KYPCOBOTO MPOEKTA.

10.2. B kayecTBe KpuUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYyJaloUIMMHCS TIPUMEHSETCS 5-0ajutbHasi MIKaja OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas MmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHast ~ mIKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA




HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepun ouleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEJIOBATEIBHO U TPAMOTHO €r0 U3J1aracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIHHOW IJUTEPATYpHI,

«OTIIMYHO) J
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHIA.
— 00y4Jarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
OO — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTE; 5
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKON JAESTENIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMPOrpaMMHBIN MaTtepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTOHON — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,
— 3aTpyAHsieTcs B (OPMYITUPOBAHUHN BBIBOJIOB M 0000IIECHNUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX OHSITHH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
(HEYTIORIETRODHTEITHHO | JIOTIYCKaeT  CYIIECTBEHHbIE  OMMUOKU U He.TOLIHOCTI/I npu
PaccCMOTpPEHHH MPOOJIeM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No Kon
wn [lepeuens BonpocoB (3aa4) AJs IK3aMEHa HHIIKATOPA
1 IIpuMeCHBIN NOJIYIIPOBOJHUK
[TomympoBOTHUKOBBIE CTAOMIIUTPOHBI: IPHHIIATI ICHCTBHS,
2 | XapaKTEepUCTHKH, TAPAMETPHI.
3 | CuMHCTOPBI: TPUHIUI JEHCTBUS, XapaKTEPUCTHKH, TAPAMETPHI.
4 | Pexxumbl paboOThl OUITOJIIPHOTO TPAH3HUCTOPA. OIK-1.Y 1
[ToneBoit TpaH3UCTOP € U3OIUPOBAHHBIM 3aTBOPOM U MHIYLIUPOBAHHBIM o
5 | KaHAJIOM: IPUHIIMII ASHUCTBHS, XapaKTEPUCTHKH, TApaAMETPBHI.
6 | OnTomapsl: IPUHIKI ASHCTBHS, XapaKTEPUCTUKH, TAPaAMETPBHI.
7 Oc00EHHOCTH MTOCTPOCHUS CHITOBBIX KACKaI0B
8 | YcwinTenu MOIIHOCTH B KJIIOUeBOM pexume. Hecummerpuunas




KOMMYTAIUs KIIOYCH.

9 Peanu3zanus koppekTupyomux ycrpoiicts Ha OV.
10 | BonpT-amnepHas XapakTepHCTHKa p-n epexo/ia
11 | AvoxHble TUPUCTOPHI: MPUHIINI ACUCTBUS, XapaKTEPUCTHKH, TAPAMETPHI.
12 | Tpan3ucrop Kak ycwimTeabHbId mproop. Cxema Ob.
13 | TloneBoii TpaH3UCTOP C P-N MEPEXOIOM: IPUHITUI JICHCTBUS,
XapaKTePUCTHUKH, TApaMETPhI
14 | ®otonpuemuuku (porope3uctop, GoToar01: MPUHITUIT JCHCTBUS,
XapaKTePUCTHKH, TApAMETPBI. _ OITK-1.B.1
15 | Iloka3zaTenu KayecTBa YCHJIMTEIbHBIX YCTPOMCTB.
16 | bectpancdopmMaTopHBIA YCHIUTEIb MOUTHOCTH.
17 | TunoBbie cxembl BKiIOUeHHS OY (MHBEPTHPYIONIEE BKIFOUCHHE).
18 | IlocTpoeHue cxeM, peaqnu3yroInuX HeTMHEHHbIE CTATHYECKUE U
JMHAMHYECKHUE XapaKTePUCTUKH 3JIEMEHTOB U YCTPOUCTB CUCTEM
aBTOMATHYECKOT'O yIPaBJICHHUS HA OCHOBE OTIEPALIMOHHBIX YCHUIINTEIICH.
Henuneiinocts Buna «OrpannyeHue)
19 | CobcTBenHbIH (OecIpUMECHBIN) MOIYIPOBOAHHUK
20 | BempsMuTenbHbIC TOXYIPOBOIHHUKOBBIE TUOBI: IPUHIIHIT JCHCTBUS,
XapaKTePUCTHKH, TapaMeTPhI
21 | TpuoaHBIE TUPUCTOPHI: IPUHIIUI ICHCTBHSI, XaPAKTEPUCTHUKH, TTApAMETPBHI.
22 | Tpansucrop Kak ycunurtenabHbild mpudop. Cxema OD.
23 | [loneBoii TpaH3UCTOP C N30JIMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM:
MIPUHIIMI JEHCTBUS, XapaKTEPUCTHKHU, TAPAMETPHI.
24 | ®oronpueMHUKH ((POTOTPAH3UCTOP, POTOTUPUCTOP: IPUHIIUN JICHCTBHSA,
XapaKTePUCTHKH, TAPaAMETPHI). OIK-23.1
25 | Pexumbl paboThl YCHIINTEIIS.
26 | YcunuTenu MOIIHOCTH B KIIFOUEBOM pexkume. CUMMETpUYHAs KOMMYTAaIIUs
KJIFOUEH.
27 | TunoBbie cxembl BKioueHUss OY (HEMHBEPTUPYIONICE BKIFOUYCHNUE).
28 [TocTpoeHne cxeM, peaTn3yIOInX HETMHEHHBIE CTATHYECKUE U
JMHAMUYECKHE XapaKTePUCTUKU 3JIEMEHTOB U YCTPOICTB CUCTEM
ABTOMATHYECKOTO yITPABIICHUS HA OCHOBE OTIEPAIIMOHHBIX YCHUIIUTEINCH.
HenuneitHocTs BUJa «30Ha HEUYBCTBUTEIBHOCTI
Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Ne /it [Tepeuens BompocoB (3a1ayu) myist 3adeta / nudd. 3auera Koz
WHANKATOpa

Y4eOHbIM NJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

Ne i/t

KypCOBO pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

MomHocTH. MuauBuayansHoe T3.

IIpoexTupoBaHUE IIEKTPOHHBIX YCHUIIMTEIBHBIX YCTPOUCTB MAJION

Bonpocsl s nmpoBeneHus NPOMEXKYTOYHOM aTTecTalid B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.




Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
UHMKATOpa

1

VYkakuTe Kak JOJDKHBI ObITh CBSI3aHBI CABUT (Pa3 @yc HAPsHKEHUs
YCUIIUTEJIEM CO CIIBUTOM (Da3 (poC HaIpsHKEHUS B LIENTM OOPaTHOI CBSI3U
JUIS. BOSHUKHOBEHHUS CaMOBO30YKICHUSI.

1. yc + @oc = 27n (n — 1eJI0e YHCIIO),
2. pyc + @oc = 1/2nn (n — meynoe Ynucio),
3. pyc + @oc = 7n (n — 11eJ10€ YKCIIO).

AMIIUTYIHBIA MOYJIATOP — 3TO ...

1. mpeoOpa3zoBaTesib HOCTOSHHOTO CUTHANA B TIEPEMEHHBIN
(UKCUPOBAHHOI YaCTOTHI,
2. mpeobpa3oBaTeih IEPEMEHHOTO CUTHAIA B IIOCTOSIHHBIN

3. mpeoOpa3oBaTenb MEPEMEHHOTO CUTHAIA B IGPEMEHHBIN JPyron
YaCTOTBL

Bri6epuTe B kakux yctpoiictBax CAY uarie Bcero mpuMeHsIFOTCs
BBINPSIMUTEIH:

1. B MCTOYHHMKAX NTUTAHUS,
2. B CeTeBBIX (DUIBTpaAX,
3. B CWJIOBBIX MPUBOJIAX.

Tpurrep dopmupyeT BBIXOJHON CUTHAJ MPH 110/1a4€ BXOJHOTO
CUTHAJIA. ..

1. npou3BoabHOMN (HOPMBI,
2. oTpeneNéHHOTO BU/IA,
3. ¢ HyJIeBOW aMIUIMTYAOH.

Ykaxkute npuMep NpUHIMIHAIBHON IeKTpudeckoi cxema JIP:

L)
=

Jpeiid Hyns B pealbHOM MHTETpaTope - 3To

1. nosiBeHKne BBIXOJIHOI'O HAIIPSIPKCHUA TTPU HYJICBOM
BXOJHOM HaIIPAKCHUU,

2. CHIDKCHHEC BBIXOJHOT'O HAIIPs’KCHUA,

3. UBMEHCHHE YaCTOTHI BBIXOJHOI'O HAITPSIPKCHUA.

K HEAOCTAaTKaM pPCiKUMa CHMMCTpH‘-IHOfI KOMMYTallu OTHOCUTCA:

1. noBbIIIEHHBIN YPOBEHD MyJIbCALIMI TOKA Ha Harpys3Ke,

OIIK-1.V.1




2. He CTaOUIBLHOCTD BBIXOJHOI'O HAIIPSXKCHUA,
3. y3KPII>'I JAuana3oH USMCHCHUS CKBAXXHOCTH MMITYJIbCOB.

8 Ycunurenu kinaccuGuUUpyroT 1o:
1. poxy ToKa (IIOCTOSTHHBIN ¥ TIEPEMECHHBIN ),
2. 110 YaCTOTHBIM XapaKTEPUCTHKAM,
3. 0 KOJIMYECTBY KaCKaJ0B YCHIICHUS,
4. 110 Ha3BaHUIO.
9 ConocraBbTe Ha3BaHUS ATEMEHTOB U UX 0003HAUYEHHUE Ha CXEME:
1.
2.
|
4. | :
5. —_
A) 3azemienue.
b) Kongencarop.
B) Pesucrop.
I') [lepemenHbIii pe3uctop.
J1) IlepemeHHbII1 KOHIEHCATOP
3anuimTe BeIOpaHHbIe HU(PHI IO COOTBETCTBYIOIIUMU OyKBaMHU:
A - 9E- 9B- 9F_ 9;21_
10 CormocTaBbTe CXeMY BKITIOUEHHUS BBITPSIMUATEIBLHOTO U0 JJIS

WCCIICIOBAHMUS:

A) mpsimoit BeTBu BAX,

b) oOpartnoit BeTBu BAX,
CO CXeMaMH MOJKITIOYCHUSI:

1A
<
o+
e
~
o+ | 2

+2

lA
N

3 4

3anumuTe BRIOpaHHbIE HUQPHI 107 COOTBETCTBYIOIIMMH OyKBaMU:

A- ,b-.




11

[Topsimok pacuera Tpex(a3HbIX ceTell ¢ HepaBHOMEPHOM Harpy3Koi as:

1) ompenelistoT ceueHrne MPOBOJIOB, CUUTAsI HATPY3KY PaBHOMEPHOI;
2) pacupeensIoT 0 BO3MOXKHOCTH Harpy3ky Mexay ¢azamu
PaBHOMEPHO;

3) onpenensioT GazHbie WK Mexk(paszHble OTEPU HANIPSLKEHUS; 4) MpH
HEO0OXOIMMOCTH TIepEePaCIPEICIIIIOT Harpy3Ky Mex 1y dazamu;

5) nenarT MPOBEPOYHBIN pacyer.

12

HOpSII[OK pacucTa TOKOB KOPOTKOI'O 3aMbIKaHUS 11O PACUCTHBIM KPHUBBIM:

1) HaXOJAT pacueTHOE CONPOTUBIICHUE;

2) HaXOJAT MO PACYETHBIM KPUBBIM MIEPHOTUUYECKYIO COCTABIISIONLYIO
TOKa KOPOTKOTO 3aMbIKAHUS;

3) NpUBOIAT pacuETHOE CONMPOTUBICHUE K HOMUHAIBHON MOILIIHOCTH
BCEX I'€HEPATOPOB B CXEME;

4) HaxonAT aOCOTIOTHOE 3HAYCHHE TOKA KOPOTKOI'O 3aMbIKAHUS /IS
Te€HEpAaTOPHOTO HAIIPSHKEHHUS.

13

VYKaxuTe Kakoe BKIHOUYCHHUE p-n IC€pexoa Ha3bIBACTCs ITPAMbBIM:

1.CriocoOcTBYyIOIIEE YXOIY MOABMKHBIX HOCUTENIEH OT p-N IMepexoa.
2.YBennuuBaoIee CKauoK MOTEHINANIA Ha P-N TIEPEXO/Ie.

3.Ilmroc BHEIIHETO UCTOYHHKA K P-00JIaCTH, MUHYC — K N — 00JIaCTH.
4.11lmroc BHENTHEr0 UCTOYHUKA K N-00J1aCTH, MUHYC — K p — 00J1aCTH.

14

VkaxnuTe Kakoe BKIIOUCHHUE P-n nepexoaa Ha3bIBACTCA O6paTHBIM.

1.Crioco6cTBYyIOIIIEE IBHKEHHIO MTOIBUKHBIX HOCUTENEH K p-N
epexoy.

2.ITmroc BHENIHET0 UCTOYHUKA K N-00J1aCTH, MUHYC — K p — 00JIacTH.
3.I1mtoc BHENIHEro HCTOYHUKA K p-001acTH, MUHYC — K N — 00JIacTH.
4.YMeHblaronIee CKauokK MOTeHIIMaNa Ha p-n Iepexoie.

15

Vxkaxure KaKyl0 BaJICHTHOCTb oOecIieunBacT MOJIy4YCHHEC
IMOJIYITPOBOAHUKOB N-THUIIA:

1.TpexBanentusle (In, Ga).

2. YetwipexsBanentusie (C, Sn).

3.C BaJIeHTHOCTBIO OOJIBIIIEH, UeM y HCXOHOTO MaTepuaia (As, Sb).
4.C BaJIeHTHOCTBIO MEHBIIIEH, YeM Yy HCXOIHOTO0 MaTepHalla.

16

HepeqncnnTe BUJbI OJICKTPUUCCKHUX TIEPECXOI0B. OnumuTte BHBbI
QJICKTPHUICCKUX IIECPEXO0B.

17

Jaiite onpeneneHne KOPOTKOro 3aMblkaHus B 1enu. M3o0pasute cxemy
KOPOTKOI'O 3aMbIKaHUSI.

18

[IpumecHbIE TOMYNIPOBOAHUKHN N- U P — TUIA. DHEPreTUUECKNE YPOBHH.
Pacnionoxenne ypoHs @epMu y NOJTyIpOBOJHUKOB N- ¥ P — TUNA.

19

CeMeicTBO BOJIBT-aMIIEPHBIX XapaKTEPUCTHK POTOIUONA.

20

®oromuon. Omnpenenenne. [Ipunnun nerictBus. Cxema BKIIOYCHHS B
(hOTOMOTHOM pPEKUME.

21

VYKaKuTe BOJIbT-aMIIEPHYIO XapaKTepUCTUKY (poTOope3ncTopa mpu ABYX
3HA4YECHMIX CBETOBOrO 1oToka P.

OIIK-1.B.1




22

[lepuon T crnenoBaHust UMITYIBLCOB CHMMETPHYHOTO MYJIbTHBHOpaTOpa
OIIpeEIAETCS KaK:

1. T=1.4R6C,
2. T=R0C,
3. T=0.7R6C.

23

"Mda3z0HeUyBCTBUTEIbHBIA IEMOIYJIATOP" - 3TO

1. OOBIYHEIN BBITPAMUTENH IEPEMEHHOTO TOKA,
2. IEMOIYISATOP AJI BXOJITHOTO CUTHANA C TIOCTOSTHHOMU (ha3oH,
3. IeMOAYISATOP JUIsl HOCTOSIHHOTO BXOJHOTO CHTHAJIA.

24

Tpurrep - 310

1. mepexioyarolee yCTpoicTBO, BbIPa0aThIBAIOIIEE HANIPSIKEHUE C
KPYTHIMU ()POHTAMU B 331aHHBIC MOMEHTHI BPEMEHH.

2. IepeKIII0YAI0IIee YCTPOUCTBO, BHIPAOATHIBAIOIIEE BHIXOIHOE
HaIps>KCHUEC B 3aIaHHBIC MOMCHTBI BPECMCHHU.

3. mepekJroyaroIee yCcTpoicTBO, BRIpadaThIBalOIIee 3HAYUTEILHOE
BBIXOIHOE HAIPsKEHHUE TIPOU3BOIIBHOM (HOPMBI

4. mepexIIIoYaroIiee yCTpOMCTBO, BBIpAOATHIBAIOIIEE 3HAYUTEIIHLHOE
BBIXOJIHOE HAINPSHKCHUE B ONPEACIEHHBIC MOMEHTBI BPEMEHU

25

Henuneiineie npeoGpa30BaHH51 HCIMIPECPBIBHBIX CUTHAJIOB HYXHbBI JJIs:

1. MopenrpoBaHUs HETMHEHHBIX MPOLIECCOB,
2. IOBBIILIEHUS KauecTBa paboThl yCTPONCTBA,
3. obecnieueHus 3aJJaHHBIX NIOKa3aTeslel KayecTBa CUCTEMBI YIIPaBIEHUSI.

26

CKOpOCTB HapacCTaHHA BBIXOJHOI'O CUTHAJIA HAa BEIXOAC MHTErpaTopa
IponopuuoOHaJIbHa:

1. Benuumue HAIps>KCHUA Ha BXOC,

2. CKOPOCTH U3MCHCHUS HANIPSAKCHUSA HA BXOAC,
3.BpeMeHI/I 3arasJbIBaHHA CUI'HajJ1a Ha BXOJC,

4. gacrote HaITPsKCHUA HA BXOJIC.

27

CyTb pabOThl YCHIIUTENS B KIIFOUEBOM PEKUME 3aKJII0YATCS B!

1. Harpy3ka nepuoandecku MoIKJIF0YaeTCsI/OTKII0YAeTCS K UCTOYHHUKY
MMATaHMUSI,

2. Harpy3ka noCTOSIHHO TOAKII0Y€HAa K UICTOYHUKY MUTaHHUS,
HaIpsDKEHNUE KOTOPOTO PETYIHPYETCS YCHIIUTEIIEM,

3. Harpy3ka nmoaxmato4aeTcss K HCTOYHUKY ITUTaHUS HA CTPOTrO
ONPENCIEHHOE BPEMSI.

28

JlaiiTe onpeneneHne yCuInTes:




1. Yeunurenb — 3T0 yCTPOMUCTBO, IPEeIHA3HAYECHHOE JIJISl YBEJIUUEHUS
MapaMeTpoB CUTHAJIA (HAMPSKEHHUS, TOKA, MOIITHOCTH).

2. Yceunurenb — 3TO YCTPOUCTBO, MIPEAHA3HAYECHHOE JIJIsl U3MEHEHUS
[1apaMeTpoB CUTHATIA,

3.Ycunurenb — 3TO YCTPOUCTBO, TPEIHA3HAYCHHOE JIJ1s1 BBITIOJHEHUS
onpeaenéHHbIX 3a1a4 B CAY.

29 YKaXuTe aMIUIUTYAHO-YaCTOTHYIO XapakTepucTuky (AUX) ycuurens
MIOCTOSIHHOTO TOKA:
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30 VYKakuTe cXeMy BKJIIOUYEHHS OIIOPHOTO JUOJA.
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31 Bri6epute U3 mpeiioKeHHBIX XapaKTePUCTHK 3aBUCUMOCTh 0OpaTHOTO
Toka koyekropa lko ot remneparypst T.
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32 VYcTaHOBUTE COOTBETCTBUE MEXKIY YCIOBHBIMUA 0003HAYCHUSIMU U

Ha3BaHUAMMH 3JICMCHTOB.

LK




A — Tpaunzucrop n-p-n,

b — Tpaunzucrop p-n-p,

B — IloneBoii TpaH3ucTOp ¢ KaHAJIOM N-THIIA,
I' — onepalliOHHBIN YCUITUTEITb.

3anuinuTe BIOpaHHbIE OYKBBI 101 COOTBETCTBYIOUIMMH OyKBaMU:
1- ,2—- ,3-

33

YcTaHOBHTE COOTBETCTBUE MEXK]Yy YCIOBHBIMH 0003HAUECHUSIMH U
Ha3BaHUSAMMU DJIEMEHTOB.

N

5. 6. 7.

A — ®oroauon,

b — TyHHenbHBIN qUON,

B — MocT auoaHbIi,

I' — Iunucrop,

1 — CtabunutpoH (ctabucrop),

E — IlonynpoBOAHUKOBBIN AUON,

K — Pesucrop,

3 — Konnencarop,

N — Tupucrop.

3anuuuTe BhIOpaHHbIE OyKBBI 1101 COOTBETCTBYIOLIMMH OyKBaMU:
1- ,2—- ,3—- ,4- /5- ,6- ,7-

34

3amuiure IOCJIEIOBATEIbHOCTh JEMCTBUM IIpU ONIPCACIICHUN
HaITPSPKCHU A CTa6I/IHI/IBaHI/II/I CTa6I/IJ'II/ITpOHa.

1. Onpenenenue HaNpsHKEHUS CTAOMITU3AIIH.

2. ITocTpoeHne CXeMBI.

3. IToctpoenne BAX.

4. TIpoBeeHne HKCIIEPUMEHTOB.

5. Haxoxnenue obpatHoii BeTBu BAX cTtabunurpoHa.

35

YKaKuTe, KAKOBO CMEIICHHE Ha TPAH3UCTOPE Ta p-N-p MPH €ro
BKJIFOUEHHH T10 CXEME C 00IIENr 0a30H.
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36 YceunutenpHbIM Kackan ¢ oOmiedt 06azoit. Omnpenenenue. [lpunmmm
paboTel. Cxema BKITIOUCHHSL.

37 YeunuTenbHBIA Kackaa ¢ oOmmM  AMuTTepoM. [lpuHnmmm paboTsl.
O6o03HaueHUE HA CXEME.

38 YcunuTenpHBI  Kackan ¢ o0muM - KoiuiektopoM.  OmpeneneHue.
[Tpuniun pabotel. O603HAYCHUE HA CXEME.

39 Tpunucrop. Onpenenenue. [puanun padotsl. O603HaUEHUE HA CXEME.

40 Monyssitopel. Onpenenenue. Buabl moaynsaropos. [Tpumenenue.

41 YKaKUTE KaK JOHKHBI OBITh CBSI3aHBI KPUTHIECKOE 3HAYCHHEC
koa¢dumenTa oopaTHO cBs3U PKp ¢ KodpduimenTom ycuienus K
ycmutenst 6e3 00paTHOU CBS3H ISl BOSHUKHOBCHHSI CAMOBO30YKICHHUS.
I.pxkp=1/K
2.pxp>1/K
3.Bxp<1/K

42 YKaKUTE KaK MOBBICUTH CTAOMILHOCTh YaCTOTHI TEHEpaTopa.

1. Mcionp30BaTh CXeMbI KBAPIIEBBIX T€HEPATOPOB
2. Ucnionb3oBatk cxembl RC-renepaTopos
3. Ucnonw3oBatk cxembl LC-reHepaTopoB
43 Pacnipenenute B mpaBUIIBHOM MMOCIIETOBATETLHOCTH aITOPUTM

OIpPCACIICHUA DKBUBAJICHTHOT'O COITPOTUBJICHHA LCTIHN ITOCTOSAHHOI'O TOKA
CO CMCHIAHHBIM COCANMHCHUEM PE3UCTOPOB, MCTOJOM CBEPThLIBAHMA.
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44

VYxkaxure Kakoil popMel HanpspKeHHE HOPMHUPYETCS Ha BBIXOJIE
TpUTTEpA.

1. mpsiMOyTrosIbHOM
2. TpeyroiabHOU

3. CUHYCOMIAJIbHOM
4. mpou3BOJILHOMU

45

Bri6epuTe 1715 4ero Hy>KHbI IMOAHO-pe3UCTUBHBIE stueiiku (P S).

1. ans peanu3aluy TUMIOBBIX KYCOUHO-TMHEHHBIX XapaKTEPUCTUK

2. U1 OTpaHUYeHUs TapaMeTPOB BXOJIHOTO CUTHAIA

3. Ui orpaHUyYeHuUs TapaMeTPOB BHIXOJHOTO CUTHAIA

4. muist mpeoOpa3oBaHMs CUTHAIOB TIEPEMEHHOTO TOKA B TIOCTOSTHHBIM,

5. nns obecniedeHrs 3alOMUHAHUS HAMIPSKEHHUH MOPOTOB CpadaThIBAHUS
JMOJIOB M CTYIIEHYATOT0 U3MEHEHHS KO3 (QHUIIMEHTa TIepeaadd BXOJHOTO
UBx u onopHoro Uon HanpspKeHHil.

46

HpI/I nogavue CMHYCOUAAJIbHOT'O CUT'HAJIa HAa BXOJ UHTETpaTopa
IoJIy4Jacu. ..

1. GpuIbTp BEpXHUX YACTOT
2. GWIbTP HUKHUX YacTOT
3. puibTp CpeTHUX YaCTOT

47

[Ipy cuMMeTpUYHONM KOMMYTAllUH KIIFOYEH, IS Cilydasi akTUBHO-
VMHJyKTUBHOU Harpy3KH, TOK B Harpy3kKe...

1. He pepsIBaeTCA
2. mpephIBaeTcs
3. UMeeT KPaTKOBPEMEHHbBIE PA3PHIBBI

48

BriGepuTe u3 mepeunciIeHHoro 1Mo KakoMy napameTpy KiacCuGuImpyoT
YCUJINTEIH:

1. o pexxuMy paboThl (JIMHEWHbIE U HETUHEWHBIE),
2. 110 KOJIMYECTBY KAaCKaJI0B YCUJICHHUS,

3. o sneMeHTHOM Oa3e,

4. 1o Ha3BaHUIO

49

[IpuMecHBII TOTYTIPOBOJHUK — 3TO




1.Cmech HECKOIBKUX Pa3INYHBIX TOJTYIPOBOJIHUKOB.

2.CrutaB KpEMHUS U Te€pMaHMUsL.

3.ITonynpoBOHUK, coep kAUl B HEOOIBIION KOHIIEHTPAIIUN IPUMECh
C BJIGHTHOCTbIO, OTJINYHON OT BaJICHTHOCTU OCHOBHOT'O BEILLIECTBA.
4.MexaHnueckasi CMECh YaCTULl METaJlJIa U TUDJIEKTPHUKA.

50

[Tonmy4yeHne NOIYIPOBOJHUKOB P-TUIIA 0OECIICUNBAIOT TIPUMECH
1.C BaneHTHOCTBIO MEHbIIIEH, YeM y ucxoanoro marepuaia (In, Ga).
2.YernipexBanentusle (C, Sn).

3.IlaruBanentusie (As, Sb).

4.C BaJIGHTHOCTBIO OOJIBIICH, YeM Y UCXOHOTO MaTepuaa.

51

ConocraBbTe Ha3BaHUSI SHEPTETUUECKUX YPOBHEHW IPUMECHOTO
IIOJIYIIPOBOJIHUKA C HAMMEHOBAHUSIMU:

(] (]

2

I

A) 3oHa IpOBOUMOCTH,
b) Basientnas 30Ha,
B) 3anpemennas 30Ha.

3anumuTe BRIOpaHHBIE OYKBEI IO COOTBETCTBYIONUMU IIH(PPAMH:
1-,2-,3-.

52

OCHOBHBIMU MNOABUXKHBIMU HOCHUTCIISIMHU B TIIOJYIPOBOJAHHUKE pP-THUIIA
SABJIAKOTCA:

1.251eKTpOHBL.
2.ITonoxxuTenbHbIE MOHBI.
3.01punarenbHbIe HOHBI.
4./1p1pKH.

53

OCHOBHBIMU MOJBHUKHBIMH HOCUTECIISIMU B IOJYIIPOBOJHUKE N-THUIIA
SABJIAKOTCA:

1.ITonoxxuTenbHbIE HOHBI.
2.DJIEKTPOHBI.
3.0TpunarenbHble HOHBI.
4./IpIpKu.

54

ConocTaBbTe KaKue U3 MPECAJIOKCHHBIX MMOABUKHBIX HOCHUTENEH B
TMOJIYITPOBOAHUKAX COOTBCTCTBYHO:

1. p-tumy,
2. N-THIy.

)4 & MPCAJIOKCHHBIX




A) [lonoxxureabHble HOHBI.
b) DnexTpoHsl.
B) OtpunarenbHbie HOHBI.

I') Abipxu.
3anumure BoIOpaHHbIE IU(PBI 10 COOTBETCTBYIOIIMMHU OYKBaMU:

1- ,2-

55 CornoctaBbTe BHJ ITpoliecca
A) nudpdysus,
B) npeiid
HOCHTEJIS B TIOJYIIPOBOAHUKE U €T0 OIUCAHUE:
1) JIBm>keHre HOCUTENCH 3a CUET AJEKTPUUECKOTO OIS,
2) XaoTuuyecKoe TeIjIoBOe ABMKEHUE HOCUTENICH.
3) JIBmkeHHe 3a cUeT Pa3HOCTH KOHIIEHTPAITUil.

3anummre BhIOpaHHbIE U(PHI TI0]] COOTBETCTBYIOIIUMHU OYKBAMHU:
A- ,b-

56 [TonynpoBoaHuKK. MexaHu3M 3JIEKTPUYECKOM IPOBOAUMOCTH. Buabl
II0JIYIPOBOIHUKOB. IIpakTHueckoe npuMeHeHue.

S7 Juon. Tunel nnonoB. XapakTEpUCTHKU U ApPAMETPHI AUOJIOB.

58 DnexTpoHHbIe KOMIIOHEeHThI. Kitaccudukanus.

59 Juonno-pesuctuBHbie siueiiku ([IPS). Onpenenenue. Haznauenue.
YcnoBHoe o6o3naueHue JIPSI.

60 OCHOBHBIE 3JIEMEHTBI QJICKTPOHUKH.

[lepeyeHb TeM KOHTPOJIBHBIX pPaOOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a0YHOU (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOPMUPOBAHMS KOMIETEHLIMH, COJepXKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX MOPAJOK W HPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHUIO JIEKIMOHHOTO
MaTepuania.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JEKIMM B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIINX
JTOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIeKIus packpbIBaeT MOHATUIHBIN ammapat
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOJeMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana;




— TIOJIYYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(EeCcCCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO /JIsl CAMOCTOSITENILHON paboThI;

— IIOJIyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JIEMOHCTpauuend ClaioB U
UCIIOJIb30BAaHUEM pPAa3/laTOYHOr0 Marepuana IpU MPOBEACHUM KOPOTKUX JUCKYCCHU 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 IUCHUIUIUHE.

CrpyKTypa NpeaocTaBiIeHUs JCKIIMOHHOTO MaTepHraia:

- JIEKUUS C UCIIOJIb30BAaHUEM CIIaliI0B

- OCHOBHBI€ TIOHSTHUS O TPOBOJIMMOCTH TIOJTYIIPOBOTHUKOB

- CTPYKTYpa MOJIYyIPOBOJHUKA

- CTPOEHHUE TOJIYIIPOBOJHUKOBBIX MPUOOPOB

- BAX pa3nu4HbIX MOIYHIPOBOJIHUKOBBIX TPUOOPOB

- IOCTPOEHUE  PA3JIUYHBIX  DJIEKTPUUECKHMX CXEM Ha  OCHOBAaHUM  CBOWCTB
MOJTYTIPOBOTHUKOBBIX TPUOOPOB

Jlexui OCHOBBIBAIOTCS HAa Y4€OHOM MOCOOUH:

Mumakos B.®., [Tonskosa T.I'., llumnakos JI.B. Dnekrponnka: yuebHoe nmocoodue /
[Ton pen. Hummakosa B.®.  CII6.: T'YAIIL — 2015. — 216¢

11.2. Metoauueckue yka3zaHus [UIsl OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHUUYECKUX
3aHIATHH.

[IpakTdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasICs B BBIMOJIHEHUH O0YJarOIIMMUCS T0JT PYKOBOJICTBOM IPETOIaBaTENs
KOMIUIEKCa Y4YEeOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, ONIBITA TBOPUYECKOM JCSITEIHLHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YyYaOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHUHN U HABBIKOB MPAKTHUYECKOU JIEATETLHOCTH 10 U3y4aeMOU TUCIUIUIMHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIOIIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M AeTau3alus 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIIUICHHUS,
TBOPYECKON aKTUBHOCTH,;

— OBIAJICHHE HOBBIMH METOJaMH M METOJUKaMU H3YYeHHUS KOHKPETHOH y4deOHOI
IUCIHATUIHHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieueHne parMOHAIBLHOTO COYETaHUs KOJIEKTUBHON M WHIUBUAYAIbHON (GopMm
o0yueHusl.

TpeOoBaHusI K NPOBEICHUIO TPAKTHYCCKUX 3aHATUN

Meroauueckre yKa3aHUs W TpeOOBaHUS K MPOBEACHUIO TMPAKTHYCCKUX 3aHATHIA
NPUBENICHBI B CIICAYIOINX UCTOYHHUKAX

[Mnmnakos B.®., JI.B. [lInmnakos, E.B. Aaucumona. IIpoektrpoBanne 31€KTPOHHBIX
YCUIIMTEIBHBIX YCTPOICTB Manoil MomHocTu: yuedHoe nocodue. — CI16.: I'VAIL- 2015 - 99 c.




11.3. Meroauyeckue ykazaHUs MJisi OOYYAIONMIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor.

B xoxe BeImonmHeHUs 1abOpaTOPHBIX pabOT OOyYaIOMUKUCS JODKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, MPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUSITHH.

Brimonnenue 11ab0paTtopHBIX pabOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLIECCOB, SBJIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOM JUCIUIUIUHBL;

— 3aKpeIuvieHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKIUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— TpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOW  paboTel ¢ J1a0OpaTOpPHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3aganue u TpeOOBaHMS K IPOBECHHUIO JIAOOPATOPHBIX PAOOT

Metoanuyeckue ykazaHusi, BApUAHThl UCXOJIHBIX JAHHBIX U TPeOOBaHMS K BBINOJIHEHUIO
1a00paTOPHBIX pabOT BBIJAIOTCS KaX/I0MY CTYJIEHTY Iepel IPOBEJCHUEM UCCIIEI0BaHUN.

IIpoBenenue nabopaTOpHBIX PabOT periaMeHTUpYeTCsl NpaBUIaMU OXpaHbl Tpyda M
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM ['YAIIL. 3amanue Ha BBIIOIHEHHE
7a0opaTOpHBIX pPaboOT ompezensercs MpernojaBaTesieM B COOTBETCTBUM C  HACTOsIIEH
IpPOrpaMMOM  TUCHUIUIMHBL «OJEKTPOHUKAa» M Yy4eOHbIM IU1aHOM HampasieHus 16.03.01
(MeToaMUecKue yKa3aHus NPUBEACHBI B 2JIEKTPOHHBIX pecypcax Kadeapsl).

CtpykTypa B hopMa OTYETA O JJabopaTOPHOM padboTe

Otyer o naboparopHoii pabore wumeeT QOpMYy THUIEPTEKCTOBOTO JOKYMEHTA,
COJIeprKallero 3ajJaHue Ha JabopaTopHyro paboTy, KpaTKHE TEOPETHYECKHE CBEACHHUS MO TeMe
paboThl, OINMCAaHWUE CXEM U aINTOPUTMOB, HWCIIOJB30BAHHBIX TIPH BBHIMOJTHCHHH pPa0OTEHI,
pe3yNbTaThl BHIYUCIUTENBHBIX SKCIIEPUMEHTOB B BUE IPpaUKOB (uarpamm), a Takke BHIBOJIBI
10 UTOTaM TIPOJICIIAHHON PabOTHI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHO paboTe

OTuer AOMKEH cojepXaTb TUTYJIbHBIM JIHCT, a €ro COAep)KaHUE [OJDKHO OBbITh
odpopmiieno cornmacio 'OCT 7.32 — 2017. HopmatuBHasi HOKyMEHTalMs, HEOOXOoAuMas st
odopmieHus, npuBeaeHa Ha 1eKTpoHHOM pecypce ['Y AIT: https://guap.ru/standart/doc.

11.4. Metoauuecke yka3zaHUS JUIsi OOy4aloUIMXCS IO MPOXOXKICHHIO KypCOBOTO
[IPOEKTUPOBAHMUS/BBITTOIIHEHUS KYPCOBOM pabOTHI.

KypcoBoii npoexT/ paboTa nIpoBOJUTCS € LENbI0 (OPMUPOBAHUS Yy 00YYaIOLIMXCS OIbITA
KOMIUIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(ECCHOHATBHOM e TeTbHOCTH.

KypcoBoii mpoekt/ paboTa mO3BOJIsET OO0yYaromEMyCsi: Ha TMpaKTHUKE MPUMEHUTb
TIOJTyYCHHBIC 3HAHUS, TTOTYYCHHBIC B XO/€ N3YUEHUS TUCIIUILIHHEI.

CTpyKTypa HOSICHUTEIBLHOMN 3aIIMCKHM KYPCOBOT'O MPOEKTa/ pabOThI

1. TuTynAbHBIN THCT

2. Beenenne

3. AHaJIM3 TEXHUYECKOT'O 3aJaHHs

4. Pacuet OKOHEYHOTO Kackaja ycuieHus1, paboTaromiero B kiacce B




4.1. BeiOop TpaH3UCTOPOB MOIIHOTO KacKaa YCUIICHUS

4.2. PacyeT miomaan TeIio0TBO/Ia U YKCIIa MAPAIJIEIbHO BKIIOUYEHHBIX TPAH3UCTOPOB

4.3. Pacuet BeJIeUMH COIIPOTUBIIEHUHN YPaBHUTEIbHBIX PE3UCTOPOB

4.4. PacueTr TepMOCTaOMIM3UPYIOLIUX PE3UCTOPOB BHIXOIHOTO KacKaia

5. Pacuer npeaBapuTeNIbHBIX KaCaJ0B YCUJICHHUS

5.1. Bo1bop TpaH3uCTOPOB MpeaBApPUTEIbHBIX KACKAJ0B YCHIICHUS

5.2. PacueT conpOoTHBIEHUI TPOMEKYTOUHBIX KACKa/I0B YCUIICHUS

5.3. CThIKOBKa KaCKa/I0B YCWJIEHHS] MHOTOKACKaHOTO YCUIIUTENS

6. Pacuer BHEIIHUX LieNIEN YCUIIUTENS

6.1. Pacuet koaddunrenta ycuiaeHus: 0XBaTbIBa€MOM YacTH ycuiIuTens 1 koddduinenra
nepeiayn OTPULIATEIbHONW 00paTHOM CBSI3U

6.2. Pacuet mapamMeTpoOB BHEIIHUX LENEH YCUIIUTEIIS C MapaJIeIbHOM OTPULIATEIIbHOM
00paTHOH CBSA3bIO 110 HANPSYKEHUIO

6.3. Pacuet Tpebyemoii TOYHOCTH U BBHIOOD TUIIA PE3UCTOPOB

7. IlppuHIMANAATIBHAS DJIEKTPUYECKAL CXEMA YCUIIMTEIIS

8. MareMaTnuyeckoe MOAECIUPOBAHUE ANEKTPUUECKON CXEMbI YCUIIUTEIIS.

9. COOpOYHBIH YepTEK KOHCTPYKITUH pa3pabOTaHHOTO YCHITUTEIIS.

10. 3axnroueHue

11. bubnuorpadpuueckuii criucok

TpeboBanust kK 0OPMICHHIO MOSICHUTEILHOM 3aIUCKU KYPCOBOTO MPOEKTa/ pabOThI
HopmaTtuBHash mokyMeHTalus, HeoOxoauMas Juis OQOpMIICHHUS, MpUBEACHA Ha
anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc.

11.5. Meroauueckue yKazaHus UIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiicsl BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04HOil dopMe 0OydeHHs, CaMOCTOSITENbHAas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS] CaMOCTOSITENBHON paboThl, Yy oOyuaromierocs (Gpopmupyercs
1esnecoo0pa3Hoe IIaHUpPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TOMOTAeT TMOJIYyYUTh HABBIKA TOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeroauueckuMu ~ MaTepualiaMy, — HANpPaBJSIIONIMMU ~ CaMOCTOATENbHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOJIMYECKHUI MaTepual Mo IUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX paboT (1 00ydaromuxcs
1o 3a04HOU (hopme 0OyueHus).

11.6. MeTtoauueckre yKazaHus [UIsI OOYYArOMIMXCS MO TMPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPOIb YCIEBAaEMOCTH TMpEAyCMaTpUBAeT KOHTPOIb KadecTBa 3HAHUU
00yJarOIINXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHTIINHEL

CBoeBpeMeHHAsl cJjaya OTYETOB 110 JIAOOPATOPHBIM W TPAKTHYCCKHM 3aJlaHUSAM U
MOJIOKUTEBHBIA PE3yNbTaT Ha 3alllUTe JTUX PadOT MOXKET YUYUTHIBATHCA TPU TMPOBEICHUHU
IIPOMEKYTOUHOM aTTECTAL[UH.



11.7. Metoau4ieckue yka3zaHUs JJisi OOyYarOMIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOYHON
aTTeCTalHH.

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus o aucuuiuiiHe. OHa BKIJIIOYAeT B
cedst:

— D9K3aMeH — (opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUMIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOSTEIBHOM paboThl, CIOCOOHOCTH
IOPUMEHATh MX JJIS PElIeHUs NPAaKTUYECKUX 3a7ad. DK3aMeH, KaK IMpaBWIO, MPOBOAUTCS B
NepUOJ, SK3aMEHALIMOHHOW CECCHMM M 3aBEpILAETCsl ATTECTAllMOHHOM OLIEHKOM «OTIMYHOY,
«XOPOLIO», «yI0BJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIILHO.

IIpomexyrounas arrecrauus nposoautcs no ®OC, nmpusenenHomy B 1.10.3 nanHOU
paboueil mporpaMmbl AUCHUIUINHBL.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




