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AHHOTaIUs

JucuumnuHa «OIEeKTPOHUKa» BXOJUT B 00Opa30BaTENbHYIO IPOrpaMMy BBICILIETO
oOpa3oBaHusi — mporpaMmy OakanaBpuaTa I0 HAINPABICHUIO IOATOTOBKHM/ CHEIHUATbHOCTU
16.03.01 «Texuuueckas ¢pusrka» HaIpPaBICHHOCTH «DU3UIECKHUE METObI KOHTPOJIS KaueCcTBa U
nuarHocTukuy. Jucuuninnnaa peanusyercs kadenpoit «Ne3 1.

OIIK-1 «CrocobeH uCcmoiap30BaTh (yHIAMEHTAJBHBIC 3aKOHBI MPUPOJLI U OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH B MPO()ECCHOHAIBHON eI TeTbHOCTH

OIIK-4 «CriocobeH caMOoCTOSATEILHO MPOBOIUTh TEOPETUUECKHE M IKCIIEPUMEHTAIbHBIC
UCCIICIOBaHHS B M30paHHON O0JIACTH TEXHMYECKOW (DM3MKH, WCIOJIH30BATH OCHOBHBIC NIPUEMBI
00pabOTKM U TpeACTaBICHHUS MOJYUYEHHBIX IaHHBIX, YYUTHIBATh COBPEMEHHBIE TEHICHIIUU
Pa3BUTHS TEXHUYECKOH (pU3HMKH B CBOEH MPOGECCHOHATLHOM EATEIEHOCTI

[IpenogaBanye TUCIUILUIMHBI IPEAYCMATPUBAET ciieayomune (OpMbl OpraHu3aluu yaeOHOro
nporiecca: JISKIuH, 1a0opaTopHble paboThl, IPAKTUYECKHUE 3aHATH, CAMOCTOSATENIbHAS paboTa
oOyuJarolerocs, KypcoBoe MpoeKTUPOBaHKE, KOHCYIbTAIHH.

[Iporpammoit AMCHHUIUIMHBI TPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS: TEKYIITHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa UM TeCTa.

OO6m1ast Tpy1I0€MKOCTh OCBOCHHUSI IUCHUIUIMHBI COCTABIISIET § 3a4ETHBIX €AMHUIL, 288 4acoB.
S3bIK 00yUYeHUs O JUCHUILTUHE «PYCCKUM»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YyUEHUS IO TUCIUILINHE

1.1. llenun npenogaBanusi AUCHUTLIAHBI
N3yuenne nuCHMIUIMHBI «DJEKTPOHUKA» JTA€T BO3MOXKHOCTh CTYJIEHTaM HE TOJBKO M3y4daTh
buznyeckue 3aKOHOMEPHOCTH, JIeXKalllie B OCHOBBI IMOJIYIPOBOJIHUKOBBIX MPHOOPOB U CXEMBI
YCWJIMTEIIbHO-MTPE0o0pa30BaTeIbHbIX YCTPOMCTB, HO IOHMMAaTh HMX pPOJb W 3HAYEHUE MpHU
npoexktupoBanuu CAY B 1eloM. JIMCIUIIMHA BXOOUT B COCTaB 00sA3aTCIBLHONM YacTH
o0pa3oBaTeNbHOI MporpaMMbl Beiciiero oopasosanus (nanee — OIT BO).

1.2 JlucrummHa  BXOJUT B COCTaB  4acTH, (OPMHPYEMOH  ydaCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMbl BBICIIET0 00pa3oBaHus (Janee —
OIl BO)./luciumiinHa BXOAUT B COCTaB 00s3aTeIbHOM 4YacTH 00pa3oBaTEIbHOW MPOTPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3 Ilepeuenp miiaHUPYEMBIX Pe3yIbTATOB OOYUEHHUS 10 IUCHUIUIMHE, COOTHECEHHBIX
CIUTaHUpYyeMbIMU pe3ynbTratamu ocsoeHus OIT BO.

B pesynbraTe u3yueHus AMCHUILIMHBI OOYYaAIOUIUICS NOJDKEH O0JanaTh CIEAYIOUIUMU
KOMIIETCHIIMSIMU WJIM UX 4acTsAMU. KOMIIETeHIIMN U MHIMKATOPBI UX JOCTUKEHUS IPUBEIACHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHIKCHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMITCTCHIUI KOMIICTCHIUH JIOCTHOKCHHST KOMITETCHIINHI

OIIK-1 Cnocoben
HCIO0JIb30BaTh

OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KCHHS,
dbyHIaMEHTaIbHBIC

METO/Ibl U 3aKOHBI €CTECTBEHHO-HAYUYHbBIX
3aKOHBI TIPUPOJIbI U

O6menpodeccruoHanbHbIE JTCHUTLITAH
OCHOBHEBIC 3aKOHEI
KOMIIETCHIINU OIIK-1.VY.1 ymeTs NpuMeHATh 3HAHUSA

€CTECTBEHHOHAYYHbIX

€CTECTBEHHO-HAYYHBIX TUCHUILIINH JJIs
JHCIHIUINH B

. penieHus: TpodecCHOHANIBHBIX 3a1a4

npodeCCHOHAIBHON
JIeATEIIbHOCTU
OIIK-4 Cnocoben
CaMOCTOSATEILHO
MIPOBOJIUTH
TEOPETHYECKHUE U
AKCIIEPUMEHTAIIbHbIE

HUCCIEeN0BaHUs B

n30paHHO#l 00JIacTH
p OIIK-4.Y.1 ymeTb caMOCTOSATEIBHO

TEXHUYECKOMN
pusnku MIPOBOAMTH IKCIIEPUMEHT, 00padaThIBaTh U
9
IpEeaACTaBIIATH ITOJIYYCHHBIC B XO/1€
HCITIOJI30BaTh pen yq )i

Ob6menpodeccuonanbHbIe MPOBEACHUS IKCIIEPUMEHTA PE3YIIbTAThI
OCHOBHBIE MTPUEMBI
KOMIIETEHIIUUA OIIK-4.B.1 Bnametrs HaBBIKAMU
00paboTKu u
MIPOBEACHUS IKCIIEPUMEHTAIBHOTO

MIPEICTaBICHHUS N
MCCIIeI0BaHMS B M30paHHOM 00macTu

HOJ'Iy‘-IeHHBIX o
poecCHOHANEHOM IS TENIbHOCTH

JTAHHBIX, YYUTHIBAThH

COBpPEMEHHBIE

TEH/ICHIIUH Pa3BUTHSA
TEXHUUYECKOH (PU3UKH
B CBOEH
poQeCCHOHATBHON
JESITEIIBHOCTH




2.  Mecro pucuuniaunsl B cTpykType Ol
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJYaIOITUMUCS
[P U3YYCHHUH CIICTYIOMINX AUCIIUTLINH:
- « MaremaTuka. MaTtemMaTHYeCKUI aHAIN3;

- «Du3uKa;
- «MHpopmaTHKay;
- «DNEKTPOTEXHUKA

3HaHI/I${, INOJIYYCHHBIC IIpHU H3YYCHHMHU MaTcpualia ,Z[aHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUIIINH
- TGOpI/IH ABTOMATHYCCKOI'O YIIPaBJICHUA.

3. OOBeM M TPYTOEMKOCTb JUCITUTLIAHBI
Jlanueie 006 ob0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJOB Y4eOHON
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

. TpynoeMKoCTh O cemecTpam
Bun yae6HO# paboThI Bcero Nod NS
1 2 3 4
Oowan mpyooemKocmup OUCYUNIUHDL, 3/ 788 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHuie 3anamus, BCETO vac. 102 51 51
B TOM YHCIIE:
nexuuu (JI), (gac) 34 17 17
npakTuyeckue/cemuHapckue 3anarus  (I13),
17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 34 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac) 17 17
9K3aMeH, (4Jac) 63 27 36
CamocmosamenvHnas paboma, Bcero (dac) 123 66 57
Buo npomesxicymounoit ammecmayuu: 3ader, JK3.
OK3.,
mubd. 3auger, sk3amed (3auer, dudd. 3au, 3 OK3.
Di3.*¥) o

* Kk
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue TUCIUTIITUHBI
4.1. Pactipenenenuie Tpy10€MKOCTH JUCLHMIUIMHBI IO pa3/iesiaM U BUJaM 3aHITHH.
Pazgenpl, TeMBbI TUCITUTIITUHBI M KX TPYJOEMKOCTh ITPUBEICHBI B TabuIie 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazpgenbl, TeMbl AUCHUILTAHBL Jlexkmuu | 113 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 4
Pazzen 1. DIeKTpONPOBOTHOCTH 2 1 10
TIOJIYTIPOBOTHUKOB
Tema 1.1.CobcTBEHHBIH (OecTIpUMECHBII)
MIOJIYITPOBOJHUK




Tema 1.2.1TpumecHBIN MOITYIPOBOIHUK
Tema 1.3.27€KTpOHHO-ABIPOYHBIN

epexox

Temal.4. BonbT-amnepHas XapakTepUCTHKA
p-n nepexoja

Paznen 2. [TonynpoBOAHUKOBBIE THOIBI
Tewma 2.1. BempsiMmuTenbHbIe
MIOJIYTIPOBOJHUKOBBIE TUObI: TPUHLINII
NEHCTBUS, XapaKTEPUCTUKH, TapAMETPBHI.
Tema2.2. [ToynpoBOAHUKOBbIE
CTaOUIIUTPOHBI : MPUHIIMIT JEHCTBUS,
XapaKTePUCTHUKH, TapaMETPBhI.
Tema2.3.Ilapamerpuueckuii cTabuau3aTop
HaNpsDKEHUS Ha CTaOMIIMTPOHE

12

Pazgen 3. Tupuctopsr
Tewma3.1. JluonHbIe THPUCTOPHI
Tewma3.2. TpuoaHsie THPUCTOPHI
Tema 3.3. CuMuctopsl

10

Paznen 4. bunosnsipasie TpaH3UCTOPHI

Tema 4.1. [Ipunuun neicTBUS OUIOISIPHOTO
TPaH3UCTOpa

Tema 4.2. TpaH3UCTOpP KaK yCHIUTEIbHBIN
nmpubop

Tema 4.3. Pexxumbl paboThl OUITONSIPHOTO
TPaH3UCTOpa

Tema 4.4. Ctatnueckue BOJIbT-aMIIEpHbIE
XapaKTePUCTUKU B TapaMeTPbl OUIOJISIPHBIX
TPaH3UCTOPOB

10

Pazpen 5. IloneBsie TpaH3UCTOPHI
Tema 5.1. IToneBoit TpaH3uCTOP C P-
nrepexoaoM

Tema 5.2. IToneBo# TpaH3UCTOP C
W30JIMPOBAHHBIM 3aTBOPOM

12

Paznen 6 ®otonpueMHUKH

Tema 6.1. CeTousnmyyaromui 101
Tema 6.2. DoTonpUeMHHUKHI

Tema 6.3. Onronapsl

12

Hroro B cemectpe:

17

17

17

66

Cemectp 5

Pazgen 7. YcunurensHo-
npeoOpa3oBaTeIbHbIE yCTPONWCTBA
Tema 7.1. Knaccudukanus ycunurenen
Tema 7.2. IlokasaTenn kauecTBa
YCUIIUTENIbHBIXYCTPOMCTB

Tema 7.3. Pexxumbl paboThl yCHITUTENS
Tema 7.4. Oco6eHHOCTH TIOCTPOCHUS
CHJIOBBIX KacKaJloB

Tema 7.5. TpancopmaropHbIit
YCHJINTEIb MOITHOCTH

Tema 7.6. bectpancdopmaropHbiit
YCHJINTEIb MOITHOCTH

Tema 7.7. Ycumurenu MOITHOCTH B

KIIFOYCBOM PECIKUME

5

10




Paznen 8. OnepanvoHHbIE YCUITUTETU 2 4
Tewma 8.1. TunoBsie cXeMbl BKIIOUEHUS
oy

Tewma 8.2. Peanuzanus
KOPPEKTUPYIOIUX YCTPOUCTB Ha OY

10

Pazgen 9. Cxembl HEMMHEHHOTO 2 2
peoOpa3oBaHUs HEMPEPHIBHBIX
CUTHAJIOB

Tema 9.1. CxeMbl, TOCTPOCHHBIE HA
ocHoBe /[P

Tema 9.2. CxeMbl, TOCTPOCHHBIE HA
ocHoBe OY

10

Paznen 10. I'eneparopsl 4 6
Tema 10.1 I'enepaTopbl rapMOHUYECKUX
KoseOaHui

Tema 10.2. T'eneparopsl JHWHEWHO-
M3MEHSIOIIET0Cs HAMPSKEHUs

Tema 10.3. MynbTuBHOpaTOpHI

Tema 10.4. OgHOBHOpATOPHI

Tewma 10.5. biokunr-reneparop

10

Paznen 11. Tpurrepsi 2
Tema 11.1 CummeTpuyHbIi TpUTTEP
Tema 11.2. Tpurrep ¢ SMUTTEpHOH
CBSI3bIO

10

Paznen 12. Moaynstopsl u 2 1
JEMOTYISITOPHI

Tema 12.1. AMIUIUTYAHBIE MOZYISATOPBI
Tema 12.2. YacToTHBIE MOIYISATOPHI
Tema 12.3. ®azoBble MOAYISTOPHI

Brimontenre KypcoBoi paboThI 17

Hroro B cemectpe: 17 17 17

57

Hroro: 34 17 34 17

123

4.2. ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHH.

Copep:xanue pa3felioB ¥ TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHOT'O [IUKJIA

Howep HazBanue u conepskanue pas3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI
pasznena
1 CobcTBeHHBIH (OecriprMecHBIi) MOTYIPOBOIHUK, TPUMECHBIH
MOJIYTIPOBOTHUK, AJIEKTPOHHO-ABIPOYHBIN MEpeX0/], BOJIbT-aMIIepHast
XapaKTepUCTHKA P-n nepexoza
2 BoinpsiMuTenbHbIE TOJIYIPOBOIHUKOBBIE TUO/IbL: IPUHIUI IEUCTBUS,
XapaKTePUCTHKH, TapameTpsl. [101ynpoBOJHUKOBBIE CTAOUIUTPOHHI :
IPUHLINI JEMCTBUS, XapaKTEpUCTUKH, MapameTpsl. [lapamerpuyeckuit




CTa0MIIN3aTOp HAIPSKEHUS Ha CTAOMIIUTPOHE

3 JlnoHbpIe TUPUCTOPHI: IPUHLUI IEHCTBUSA, XapaKTEPUCTUKH, TaPAMETPBI.
TpuoaHble TUPUCTOPBL: MPUHLIMIT JSHCTBUS, XapaKTEPUCTUKHU, ITapaMETPBI.
CuMuCTOpBI: NPUHIUI IEHCTBUS, XapaKTEPUCTUKH, TAPAMETPBHI.

4 [TpuHuMn neictBus OUNOISPHOrO TpaH3UCTOpa. TpaH3UCTOp Kak
YCUIIMTEbHBIN prOop. Pexumbl paboTsl OUTIONISAPHOTO TPAH3UCTOPA.
CraTtndeckue BOJIbT-aMIIEPHbIC XapaKTEPUCTUKU U TapaMeTPhl OUITOISPHBIX
TPaH3UCTOPOB

5 [ToneBoil TpaH3UCTOP C p-N MEPEXOIOM: MPUHIUI IEUCTBUS,
XapaKkTEepUCTUKHU, TapamMeTpbl. [1051eBOi TpaH3UCTOP C U30JIMPOBAHHBIM
3aTBOPOM: MPHUHIIUII JCHCTBUSI, XapaKTEPUCTUKH, TapaMETPBI

6 Caerouzmyyarouuil 11o/1: NPUHLMII JEHCTBUS, XapaKTEPUCTHKH,
napameTpabl.

®otonpuemMHuku ( poropezuctop, horoanoa, GoTOTPaH3UCTOP,
(doToTHPHUCTOP: MPUHLIMIT AEHCTBHS, XapaKTEPUCTUKH, TapaMETPBHI.
OnTonapsel: NPUHLMII JEHCTBUS, XapaKTEPUCTUKHU, TapaMETPhI

7 Knaccudukanus ycunuteneit. [lokazatenu kayecTBa yCHIUTEIbHBIX
ycTpoicTB. Pesxxumbl paboTel yeumutenst. OCOOEHHOCTH TOCTPOSHUS
CUJIOBBIX KackaoB. TpaHchopMaTOPHBINA YCUIUTENb MOIIIHOCTH.
becrpanchopmaTopHbIi yCHIUTEh MOIITHOCTH. Y CHIIUTEIH MOIITHOCTH B
KIIFOYEBOM PEKUME.

8 Tunoseie cxeMbl BKIIOueHust OY (MHBEpTUPYIOIIEE U HEMHBEPTUPYIOIIEE
BKIItOueHue). Peanu3anus koppekTupyronmx ycrpoiicts Ha OVY.
9 Peanuzanus HeTMHEHHBIX XapaKTEPUCTUK HA OCHOBE JTUOJIHO-PE3UCTUBHOM

STUYCHKH. HOCTpOCHI/IC CXEM, pCaIn3yromux HEJIMHEHHBIE CTAaTUYSCKUE U
JAUHAMHUYCCKUC XaPAKTCPUCTUKHU BJICMCHTOB U yCTpOﬁCTB CHCTEM
ABTOMATHYCCKOTI'O YITPABJICHUS HAa OCHOBEC OIICPALMOHHBIX YCI/IJ'II/ITCJ'IGI‘/’I.

10 ['eneparopsl rapMOHUYECKUX KoJieOaHUH. [ 'eHepaTopbl JIMHEHHO-
W3MEHSIOIIErocs. HanpspkeHusl. MynbtuBuOpatopsl. OTHOBUOPATOPHI.
biiokuHr-renepartop

11 CummerpuuHsblil Tpurrep. Tpurrep ¢ SMUTTEPHOI CBSI3bIO

12 AMITUTYAHBIE MOLYIATOPBI. YacToTHBIE MOAYIATOPBI. Pa3oBbIe
MOJYJISTOPbl. AMIUIUTYHBIE 1EMOYISATOPHI. YacTOTHBIE AEMOYISATOPHI

4.3. [IpakTHueckue (CeMUHAPCKHE) 3aHATHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N DopMBbI N3 Hux
o v
- Tembl TNPAKTHYECKUX TIPAKTHYECKHX prﬂ?eMK)OC [IPAKTUYCCKON | Ne pasnena
n/n 3aHATHAN S Tb, (1aC MOATOTOBKH, | qUCIMITIINHBI
3 (4ac)
Cemectp 4
1 Pacuer Perrenue 3agad 1 1
apaMeTPUIECKOT0




cTabmim3aTopa
HaMpsDKCHUS Ha
CTAOMIINTPOHE
Br160p cunoBbix Pemenue 3anmau
2 TPaH3UCTOPOB I10 4 2
rapameTpam Harpy3ku
Pacuer uncna Pemienune 3amau
3 napajuieabHO ) 3
BKJIFOUAEMBIX
TPaH3UCTOPOB
4 Pacuet mnomaau Penrenue 3amau ) 3
TEIJIO0TBOJIA
Pacuert Bennuun Pemienune 3amau
5 yPaBHHUTEIBHBIX 2 4
PE3UCTOPOB
Pacuer Pemenune 3amau
6 TEPMOCTAOHITH3UPYIO 2 4
IIUX PE3UCTOPOB
Pacuer cxem Pemenune 3agau
7 KOPPEKTHPYIOLIHX 4 6
YCTPOWCTB HA OCHOBE
oy
Bcero: 17
4.4. JJabopaTopHbI€ 3aHATUS
Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh IPUBEACHBI B TaOIHIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue 1abopatopHbIX padboT Tpynoemocts | TlpakTiieckoi | pasnena
/1 (gac) IMOATOTOBKH JTUCIIHAI
(gac) JIMHBI
Cemectp 4
1 | BonpT-amMnepHbie XapaKTEPUCTUKHU
JIMOJIOB ¥ CTAaOMIIMTPOHOB 2 2
2 | UccnenoBanue mapamMeTpruieckoro
cTa0MiIM3aTopa HaNpsHKEHUS Ha 1 2
CTaOMJINTPOHE
3 | UccnenoBanue ABYXIONYIIEPUOAHOTO 1 )
BBITIPSIMUTEJIS
4 | BonbT-amMnepHbIe XapaKTEPUCTUKU 4 3
TUPUCTOPOB
5 | BonbT-ammiepHbie XapaKTEPUCTUKH
OUTIOJIIPHOTO TPAH3UCTOPA (CXEMBI 1 4
BriTtoueHus ¢ Ob u 0D)
6 | UccnenoBanne OJHOKACKAIHOI'O 1 4

YCUIIUTCIIA MOINHOCTHU Ha 6I/IHOJ'ISIpHOM




tpausuctope (Kmacc A)

7 | UccnenoBanue 0THOKACKaIHOTO
YCUJIUTEISI MOIITHOCTH Ha OUIOJISIPHOM 2 5
tpan3ucrope (Knacc B)

8 | BonbT-aMriepHble XapaKTEepPUCTUKHI 1 5
MOJIEBBIX TPAH3UCTOPOB

9 | UccnenoBanue OJHOKACKAIHOI'O
YCWJIMTEJIS MOIITHOCTH Ha MOJIEBOM 1 5
TPaH3UCTOPE

10 | BosnbT-amMnepHble XapaKTEPUCTUKU ) 6
(bOTONPHEMHHUKOB U CBETOJIMO/IOB

Cemectp 5

11 | Yewinrens momnoctH (Kitace D) 4 7

12 | YeunurensHO-IpeoOpa3oBaTelIbHbIC ) ]
ycrpoiictBa Ha OY

13 | Cxembl HEIMHEHHOTO MPE0OPa30BAHUS ) 3
curdanos Ha OY

14 | 'eneparop cMHYCOMIANBHOTO ) 9
HanpspkeHus Ha OY

15 | I'eneparop TMHEHHO-U3MEHSIIOIIETOCS 3 10
HanpspkeHus Ha OY

16 | MynbTuBubpaTop u ogHoBUOparop Ha OY 3 10

17 | AMIUIMTYAHBIA JEMOIYIISITOP 1 12

Bcero 34

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITTOJIHEHUE KYPCOBOM PabOTHI

Lenb KypcoBoOi pabOThI: 3aKpEIUIEHUE HABBIKOB pacuéTa M MOCTPOEHUS IEKTPUUECKUX
cxeM ycuiuTened kiacca B m  monenupoBaHuMs MX paOOThl,  YAOBJIETBOPSIOLIEH 3aJaHHBIM
MIOKa3aTelsIM KadecTBa; OBJIQJCHUE HABBIKAMU ITOATOTOBKM HAYyYHO-TEXHMUYECKHUX OTYETOB IO
pe3yJibTaTaM HUCCIIEIOBAHUM.

IIpumepHBIe TEMBI 3alaHUI HAa KypCOBOM NIPOEKT NpuBeneHsbl B pasaene 10 PIT/I.

4.6. CamocrosTenbHast paboTa 00yJaromuxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B Ta0uuLe 7.

Tabnuna 7 — Bunbel caMmocTosaTenbHON paboThl M €€ TPYAOEMKOCTh

Bua camocrositensHOM paboThI BSIZI;O’ Cemectp 4, uac Cemectp 5, yac
1 2 3 4
N3yuyenue TeopeTnyecKkoro Marepuana 22 10
32
quciumingel (TO)
KypcoBoe npoektuposanue (KII, KP) 17 17
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 49 22 20
ycneBaemoctu (TKYVY)
IToaroToBka K MpOMEKyTOYHOU 22 10
32
arrectanuu (I1A)
Bcero: 123 66 57




5. IlepeueHb y4eOHO-METOAMYECKOTO OOECTICUeHUSI
JUISL CAMOCTOSITEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MaTePHalbl JIJII CAMOCTOSITEIIbHON paboThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3TAHUI
[lepeueHb eYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBEIeH B TabmuIle 8.
Ta6muia 8— IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YYCOHBIX M3aHUN

Mudp bubnmorpaduueckas ccpiika / KonuyecTBo 5K3eMIIIsIpOB B OMOIHOTEKE
URL anpec (KpoMme 3JIEKTPOHHBIX IK3EMILISPOB)

621.38 IIummakos B.®., ITonsakosa T.I.,
LI 65 [[vunutakos [.B. DnexkrpoHuka:
yuebHoe nocobwue / [Tox pen. 152
[umnakosa B.®. CII6.: 'YAIL
—2015.-216¢

621.38 Iumnakos B.®. , [IInmnakos

I 65 J.B., Aaucmona E.B.
[IpoekTupoBaHue 3JIE€KTPOHHBIX
YCWINTEIBHBIX YCTPOUCTB MaJION
moiuaoctu. — CI10.: I'YAIL- 2015
—99c.

50

621.38 B.®. Hluwnakos, I0.B.

1T 65 Jlumeunos, B.U. [ onuaposa
DIIEKTPOHUKA:
y4eO0HO-METOIUYECKOE 50
nmocoowne/ CI10. I'YAII. —
2021. - 78c

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS JUCIMILIHHEI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb 5SIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpPCOB HH(OpPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumenoBanue

He npenycmoTrpeno

8. IlepeueHb MH(OPMAIIIOHHBIX TEXHOJIOTHI
8.1. [lepeueHp MporpaMMHOTO OOECIEUEHHUs, HCIOJIb3YyeMOr0 MpPU OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
IlepedeHp ncnonb3yeMoro NporpaMMHOro odecrieueHus npeacrasiieH B Tadbaune 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecTieYeH s

Ne /1t HaunmenoBanue

Multisim v14+




8.2. Ilepeuenp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOrO MPOoIiecca Mo UCIUILTHHE

[lepeuenb WCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas O0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOrO IMpoliecca 10 AUCHUILIMHE, IpeAcTaBieH B Tabnuuel?2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/n MaTepHaIbHO-TEXHUUECKOH 0a3bl
1 | MynbrumenuiiHas J1€KIIMOHHAS Ay AUTOPHUS yi1. bonbmas Mopckas,
n.67, ayn.52-35, 32-02
2 | KomnbroTepnsiii kiiacc: Mccnenosanne BAX nuonos, yi1. bonsmas Mopckas,
CTaOMIINTPOHOB, OUIIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB. 1.67, ayn.21-07, 21-13
VccnenoBanue paboThI BEIIPSMUTEIICH
3 | Crenppr: yi. bonbsmas Mopckas,
UccnenoBanue BAX nmuoaoB, cTaOUIUTPOHOB, OUMOJSPHBIX U 1.67,ayn.21-116
MIOJIEBBIX TpaH3UCTOPOB. MccnenoBanue paboThl
BBIIPSIMUTEIIEN

10. Onenounsle cpeacTBa s IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CoctaB OIEHOYHBIX CPEACTBUIA TPOBEACHHUS MPOMEXKYTOUHOW aTTecTaluu
00ydJaronuxcs mo IMCUUILIMHE TTpUBEIeH B Tabnuie 13.
Tabmuua 13 — CocraB OLEHOYHBIX CPEACTB Ui IPOBEICHHs IPOMEKYTOUHOHN aTTecTalluu

Bu npome)xxyTouHOM aTTecTauu IlepeueHb OIICHOYHBIX CPENICTB
DK3aMeH Ok3aMeHaMoHHbIA TecT .
BrimonHeHne KypcoBOro mpoekTa DKcrepTHas OIIEHKa Ha OCHOBE TpeOOBaHU K
COJICPIKAHUIO0 KYPCOBOTO ITPOEKTA.

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpPOBHS C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOoTopas npuBeaeHa B Tabnuie 14. B TeyeHune cemectpa MOXKET UCIOJIB30BATHCS
100-6amnpHas  mKala — MOAYJIBHO-PEMTHHTOBOM  cHCTeMBbl ~ YHHUBEPCUTETa,  IMpaBHIIaA
WCIIOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMHPOBAHHOCTH KOMIETEHIUN

Or1eHKa KOMITETEHITUH

XapakTepucThKa C(hOPMUPOBAHHBIX KOMIIETEHIIUIA
5-OayUIbHAs HIKaIa P P (bop

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN

MaTepHa;
«OTIIMYHO» — YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO H TPAMOTHO €r0 U3JIaraer;
«BaYTEHO» — ONMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW JHMTEPATYPHI,

TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C HpaKTquCKOfI
JACATCIIbHOCTBIO HAIIPABJICHUSA




Or11eHKa KOMITETEHITUHN

5-0ajuIbHAs IIKaa

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI

— yMeo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BIIaJICCT CHCTEMOM CITeIMaTM3UPOBAHHBIX TTOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKON JCSATEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUpPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyAHsieTcs B OpMYIMpPOBAHUY BBIBOJIOB U 0000ILEHNUI;

— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIM3UPOBAHHBIX MOHSATHH.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH
PAacCMOTPEHHU TMPOOJIEM B KOHKPETHOM HAaIlPaBJICHUM;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

pu

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaTEpUAIIbI.
Bomnpocs! (3agaun) Ass 3K3aMeHa npeicTaBiIeHbl B Ta0aume 15.

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Kon
WHIMKaTopa

1 CobcTBeHHBIN (0ecprMEeCHBIH) TOTYIPOBOJHUK OIIK-1.3.1

2 IIpuMecHbI OTYITPOBOJHUK OINK-1.Y.1

3 DeKTPOHHO-/ILIPOYHBIH Nepexon OIIK-4.V.1

4 BousbT-amrniepHas XxapakTepUCTHKaA pP-n Iepexojia OIIK-4.B.1

5 BrinpsiMuTensHbIE TONYIPOBOIHUKOBEIE THOJIBI: OIlIK-1.3.1
NPUHIINI ICHCTBUS, XapaKTEPUCTHKH, TaPaMETPhI

6 [TomynpoBOTHUKOBBIE CTAOMITUTPOHBI: TPUHLIUT OINK-1.¥.1
JICUCTBHS, XapaKTePUCTUKH, TAPAMETPBI.

7 [TapameTpuueckuii CTaOMIN3aTOP HAPSKEHUS HA OIK-4.Y.1
CTaOMIINTPOHE

g JIMoIHbIE TUPUCTOPBI: IPUHIIUIT ASHCTBHS, OIIK-4.B.1
XapaKTEPUCTHKH, MTAPaAMETPhI.

9 TpuoaHble THPUCTOPHI: TPUHIUI JeHCTBUS, OINK-1.3.1
XapaKTEPUCTHKH, MTAPaAMETPhI.

10 CUMHCTOPBI: IPUHIIMIT ICHCTBUS, XapaKTePUCTHKH, OIK-1.Y.1
napameTpsl.




11 [TpuHIMI 1eHCTBUS OUITOJIIPHOTO TPAH3UCTOPA. OIIK-4.V.1
12 Tpanzuctop kak ycunurenabHbli npudop. Cxema Ob. OIIK-4.B.1
13 Tpan3ucTop kak ycuuTeabHb mpuoop. Cxema OD. OIIK-1.3.1
14 PesxxumMbl paboThl OMTIOISIPHOTO TPAH3UCTOPA. OIK-1.V.1
15 CraTu4eckue BOJIbT-aMIIEPHBIC XapaKTEPUCTUKH U OIIK-4.V.1
napameTpbl OUIOJISIPHBIX TPAH3UCTOPOB
16 HoVJIeBOI?I TPAH3UCTOP C P-N NEPEXOIOM: IPUHITUIT OIIK-4.B.1
JCUCTBHS, XapaKTEePUCTUKH, TApaMETPBbI
[ToneBoii TpaH3UCTOP C U3OJUPOBAHHBIM 3aTBOPOM U OINK-1.3.1
17 BCTPOCHHBIM KaHAJIOM: IPUHLIUI IEUCTBUS,
XapaKTEPUCTHKH, TaPaAMETPhI.
[ToJieBO¥ TpaH3UCTOP C U3OJIMPOBAHHBIM 3aTBOPOM H OIIK-1.V.1
18 WHAYLUHUPOBAHHBIM KAHAJIOM: IPUHLIMII IEVCTBHUS,
XapPaKTEPUCTHKH, TAPAMETPHI.
19 CBeTou3my4aromuil 110 1: TPUHIINII ACHCTBUS, OIIK-4.Y.1
XapPaKTEPUCTHKH, TaPaMETPHI.
20 ®otonpueMuuku (poToTpaH3zuCTOp, HOTOTHPUCTOP: OIIK-4.B.1
NPUHIINN IEHCTBUS, XapaKTEPUCTHUKHU, TAPAMETPBI).
71 OnTomnapsl: NPUHLIKI AEHCTBUSI, XapaKTEPUCTHUKH, OIIK-1.3.1
apaMeTphl.
22 Knaccudukanus ycumurenei OIIK-1.V.1
23 IToka3zaTeny KauecTBa yCUIIMTEIBHBIX YCTPOMCTB. OIIK-4.Y.1
24 Pexxumbl pabOTHI yCHUITUTES. OIIK-1.3.1
25 Oco0eHHOCTH TTOCTPOCHUS CHIIOBBIX KaCKaJIOB OIIK-1.V.1
26 TpancdopMaTopHBIN YCHIINTENb MOITHOCTH. OIIK-4.V.1
27 becrpancdopmaropHblil yCHIMTENh MOITHOCTH. OIIK-4.B.1
73 Ycunurenn MOITHOCTH B KITFOUEBOM PEKUME. OIIK-1.3.1
CuMMeTpuYHasi KOMMYTAIHSI KITFOUCH.
29 YcunuTenu MOIIHOCTH B KJIIFOUEBOM PEXHUME. OIK-1.V.1
HecnMmmerpruHas KOMMyTanus KIIKOYeEi.
30 VYcunurenn MOITHOCTH B KIIFOUEBOM PEKUME. OIK-4.Y.1
JlnaronanpHasi KOMMYyTalUs KIFOYEN.
31 Tunossle cxeMmbl BkintoueHus OV (MHBepTUpYIOLIEe OIIK-4.B.1
BKJIFOUCHHE).
3 Tumnossie cxemsl BkfoueHust OY (HennBeptupyromee | OLK-1.3.1
BKJIFOUCHHE).
33 Peanu3zanus koppektupyronmx ycrpoiicts Ha OVY. OIIK-1.V.1
34 Peanuzanus HenHHeI”EHLIX XapaKTEpUCTHK Ha OCHOBE OIK-4.Y.1
JIMOJTHO-PE3UCTUBHOM STYCHKH.
ITocTpoeHue cxeM, pearnu3yrolnX HeTUHEHHbIe OIIK-4.B.1
CTaTHYCCKHE U JMHAMHYECCKUE XapaKTePUCTHKH
35 AIIEMEHTOB M YCTPOWCTB CUCTEM aBTOMaTHYECKOTO
YIIPaBJICHUS HA OCHOBE OTICPAIIMOHHBIX YCHUIIUTEIICH.
HenuneltHocTh Buia «OrpaHuueHue)
[TocTpoenue cxem, peanu3yronx HelTUHEHHbIE OIIK-1.3.1
CTaTHYECKHE M JMHAMHYECKUE XapaKTePHCTHKH
36 3JIEMEHTOB M YCTPOWCTB CUCTEM aBTOMATHYECKOTO

YIIPaBJICHHS HA OCHOBE OINEPALIMOHHBIX YCUIIUTEIIEH.
HenunelinocTs Buaa «30Ha HETYBCTBUTEIHHOCTI

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tadnuie 16.




Tabmuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3adera

Ne i/

[epeuens BompocoB (3agay) it 3auera / qudd. 3agera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE NPEAYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI
npeJcTaBiIeHbl B Ta0uie 17.
Ta6ymma 17 — [lepedens TeM 111 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOI paOOTHI

Ne i/t

KypcoBOil pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

1 IIpoexTupoBaHue yCUIUTENSA MOIIHOCTY Kilacca B —MHIMBUIyaIbHBIN

BaApUAHT

Bompocsl i mpoBeneHHs TPOMEXKYTOYHOH aTTECTallMM B BHAE TECTHPOBAHHS
npeJcTaBieHbl B Ta0uie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

No

/o

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

1

Kak 1oJDKHBI OBITH CBSI3aHBI KPUTHUECKOE 3HAYCHUE
koa(durmenta oOpaTHOM CBsA3H PKp ¢ KodDPHUImeHTOM
yemienust K yeunurens 6e3 oOpaTHOM CBSI3H 11T BOSHUKHOBEHUS
camMoBO30YyX1eHus?

1 Bkp=1/K

2 Bxkp>1/K

3 Brp<1/K

OIIK-1.V.1

Kak 1oykHBI OBITH CBSA3aHbI CIBUT (a3 OYC HANPSKEHUS
YCUJIMTEJIEM CO CABUIOM (ha3 (pOC HAPSKEHUsS B LIEH 00paTHON
CBSI3U /11 BOSHUKHOBEHMS CaMOBO30YXJIeHHs?

1 @yc + @oc = 27n (n — LeJI0e YUCIIO)
2 oyc + @oc = 1/2mn (n — 11€510€ YUCIo)

3 @yc + @oc = mn (n — 1eJ0e YUCIIO)

OIIK-1.3.1

Kak 3aBucut nepuoa T xoneGaHuii OT MHAYKTUBHOCTH L 1
emkoctu C xonebarensHOro KOHTYypa B LC-renepartope
CUHYCOMIAJIbHBIX KOJie0aHuit?

1 T=2r (LC)1/2
2 T=2n/(LC)1/2

3 T=2nLC

OIIK-1.V¥.1

Kaxk naiitu nepuon T cietoBaHHsI UMITyJIbCOB CUMMETPUYHOTO

OIIK-1.3.1




MyJIbTUBHOpaTopa?
1 T=1.4R6C
2 T=Ro6C

3 T =0.7R6C

Kak moBBICUTH CTaOMIIBHOCTH YaCTOTHI TeHepaTopa’?
1 Hcnonbs30BaTh cxeMbl KBAPIEBBIX T€HEPATOPOB
2 Hcnonb3oBars cxembl RC-renepaTopon

3 Ucnonb3oBars cxembl LC-renepaTopoB

OIIK-1.V.1

Urto Takoe aMIUTUTYAHBINA MOTYISTOP?

1 3TO npeoOpa3oBaTeNb HOCTOSIHHOTO CUTHAajIa B
NepEeMEHHBIN (PUKCUPOBaHHON YaCTOTHI

2 3TO MpeoOpa3oBaTesh MEPEMEHHOTO CUTHAJIA B
HOCTOSHHBIA

3 3TO npeoOpazoBaTeNb IEPEMEHHOTO CUTHAJIa B
IIEPEMEHHBIN IPYTrOf 4acTOTHI.

OIIK-1.3.1

UTo Takoe aMIUTUTYAHBINA JEMOIYISTOP?

1 3TO MpeoOpa3oBarTesh MEPEMEHHOTO CUTHATIA B
HOCTOSHHBIA

2 3TO MpeoOpa3oBaTeNb NEPEMEHHOTO CUTHANIA B
MIEPEMEHHBIN IPYTrof 4acTOTHI.

3 3TO MpeoOpa3oBaTeb MOCTOSHHOTO CUTHANA B
IIEPEMEHHBIN

OIIK-1.V.1

Yro 3HaumT "Pa3oHeuyBCTBUTEIbHBIN qemonynsrop"?
1 9TO OOBIYHBIN BBITPAIMUTENb IEPEMEHHOTO TOKA

2 3TO JAEMOIYJISATOP JIJIS BXOJHOTO CUTHAJIA C IIOCTOSTHHOMN
dbazoii

3 9TO ACMOAYJIATOP JIA MOCTOAHHOI'O BXOJHOI'O CUTHAJIa

OIIK-1.3.1

Yro MPOUCXOAUT C MOITHOCTBIO BBIXOJHOI'O CUTHAJIA I10
CpPaBHEHHUIO C MOIITHOCTHIO BXOJHOTO CHTHAJIA HA TUOTHOM
JIEMOTYJISITOpE ?

1 MoIIHOCTh BBIXOJIHOT'O CHTHAJIa CHIDKAEeTCS

OIIK-1.3.1




2 MOH_IHOCTI: BBIXOJHOI'O CUIHaJIa TaKasd )K€ KaK U
BXOAHOI'O CUrHaJia

3 MomHOCTh BBIXOJHOTO CUTHAJIA MOBBIIIAETCS
10 | B kakux ycrpoiictBax CAY yaiie BCero NpuMeHSIOTCS OIK-1.V.1
BBINIPAMUTENH ?
1 B UCTOYHUKAX MUTAHUA
2 B CETEBBIX (QUIbTPaAX
3 B CUJIOBBIX MPUBOJAX
11 | B xakux ycrpoiictBax CAY wyarie Bcero mpuMeHsIOTCS OIIK-4.Y.1
BBIIPAMUTEIH ?
1 B UCTOYHUKAX TTUTAHUS
2 B CETEBBIX (UIBTPaAX
3 B CHJIOBBIX MPUBOJIAX
12 | Yro Takoe Tpurrep? OIIK-4.B.1
1 3TO MEPEKIIOYA0IIee YCTPOUCTBO, BEIPAOATHIBAOIIIEE
HaINpsOKEHUE C KPYThIMUA (POHTAMU B 3aJaHHBIE MOMEHTHI
BPEMEHH.
2 ATO TEPEKIIOYA0IIee YCTPOUCTBO, BEIpaOaTHIBAOIIIEE
BBIXOJTHOE HANPSHKEHUE B 3aJaHHBIC MOMEHTHI BPEMEHHU.
3 ATO TEPEKIIOYA0IIee YCTPOUCTBO, BEIpadaThIBAIOIIICE
3HAYUTEIHHOE BBIXOIHOE HATIPSHKEHNUE TMPOU3BOJILHON (POPMBI
4 ATO TEPEKII0YA0IIee YCTPOUCTBO, BEIpaOaTHIBAOIIIEE
3HAYUTEIHHOE BBIXOIHOE HATIPSHKCHNUE B OTIPE/IEIEHHBIC
MOMEHTHI BpEMEHHU
13 Kakoit popmbl HanpspkeHHe GOPMHUPYETCs Ha BBIXOJIE OIIK-1.3.1
Tpurrepa?
1 MIPSIMOYTOJIBHOU
2 TPEYrOJIbHOU
3 CUHYCOUJIATbHOMN
4 IIPOU3BOJILHOU
14 Tpurrep hbopMupyeT BBIXOHOM CHUTHAJ MPH TOa4e OIK-1.V.1

BXOJHOI'O CMTHAJaA...




1 MIPOU3BOJILHON (hOPMBI

2 OTIpeNIeIEHHOTO BUIA
3 C HYJICBOH aMIUIUTYI0M
15 | BaxHelmiei XxapakKTepUCTUKON TpUITEpa SBJISICTCSA €T0. .. OIK-4.Y.1
1 beicTponelicTBue
2 Harpy304Hasi ClIOCOOHOCTb
3 BXOJTHOE COIIPOTHUBIICHHE
4 BBIXOJIHOE COITPOTHBIICHHE
16 | Jlost uero Hy>XHbI HEJIMHEIHHbBIE TPeoOpa3oBaHus HenpepbiBHbIX | OIK-4.B.1
CUTHAJIOB?
1 17s MOAEIMPOBAHUS HETMHEHHBIX IPOIIECCOB
2 175l OBBIIICHMS KayecTBa pabOThl YCTPOUCTBA
3 Juis obecnieueHuUs 3a/IaHHBIX TTOKa3aTelel KauecTBa
CHUCTEMBI yIIPaBJICHUS
17 | s 9ero HyXHBI JHOTHO-PE3UCTHBHBIC siuciiku ([IPST)? OINK-1.3.1
1 108 peanu3anyl THTIOBBIX KYCOYHO-THHEWHBIX
XapaKTEPUCTHK
2 s orpaHWYEHHsSI TapaMeTPOB BXOJIHOTO CUTHAIA
3 IS OrpaHUYCHHS TApaMETPOB BBIXOHOTO CUTHAIA
4 nnsa npeoOpa3oBaHMs CUTHAJIOB IEPEMEHHOTO TOKa B
MTOCTOSIHHBIN
18 | Ykaxkure npuMep NPUHIUIHAIBHON IEKTPUUYECKON cxema
JPSI: g
o ¢
2 1 [] 2 3
3 —_— o) OIIK-1.V.1
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Ecau momates Ha Bxoa ¥ Ha quoasl VD1 VD2 nmonoxurenbHoe
Hanpspkenue pu +Uaon  u +Ubon HanpsbokeHUsx,
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TO MOJIYYUM XapaKTEPUCTUKY BUJIA...
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OIIK-1.3.1
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20 | Yemy paBHa CKOPOCTb HapacTaHUs BBIXOJAHOIO CUTHAJIA HA
BBIXO/JIC UHTErparopa?
1 mpomnopuroHaiibHA BEIUMYUHE HAMPSKEHUS Ha BXOJIE
2 IponopUHOHAIBHA CKOPOCTH U3MEHEUHSI HANIPSKEHUSI Ha
BXOJ€E OIIK-1.V.1
3 mpomnopuHHMOHaNIbHA BPEMEHM 3ala3blBaHUs CUTHAJIA Ha
BXOJIE
4 nponopuMOHAJIbHA YaCTOTE HAIIPSHKEHUS HAa BXOJE
21

[Ipu nogave cMHYCOMIaIBPHOIO CUTHAJIA HA BXOJ UHTErpaTopa
MIOJIyYaeM. . .

OIIK-1.3.1




1 (bUIBTP BEPXHUX YaCTOT

2 (GUIBTP HUKHUX YaCTOT
3 (GUIBTp CpeTHUX YaCTOT
22 | Yro Takoe Apeiid HyNs B pealbHOM HHTErparope?
1 nosiBIEHHE BBIXOAHOIO HANPSKEHUS IPU HYJIEBOM
BXOJITHOM HalpsiKeHUU OIIK-1.V.1
2 CHUXXEHME BBIXOJHOI'O HAIPSKEHUS
3 W3MEHEHHuE YacTOThl BBIXOJHOI'O HAIPSKEHUS
23 | Korga npuMeHsIIOT UHTErpaTop?
1 KOI'/Ia HY’)KHO YCWJIUTB ITOCTOSIHHYIO COCTaBIISIFOIILYIO
BXOJIHOI'O CUTHAJIa U CTJIaUTh MyJbCAllUd BXOJHOI'O CHUIVIANA
2 KOI'/Ia Hy’)KHO YMEHBIIUTD [TOCTOSHHYIO COCTABIISIFOLLYIO OIMK-13.1
BXOJIHOT'O CUTHAJIa U CTJIaUTh IyJIbCAllUM BBIXOJHOTO CUTHANA "
3 KOTI'JIa HY’)KHO CKOMIIEHCHPOBATh TeMIEPaTYPHYIO
COCTaBJISAIOLIYIO0 BXOJJHOI'O CUTHaJIa
24 | B uéM 3axirouarcs CyTh pabOThl YCHIIMTENS B KIHOYEBOM
pexume?
1 Harpyska neproandecku moIKII09aeTcs/OTKIF0YaeTCst K
UCTOYHUKY NMUTaHUS
2 Harpy3ka nocTosiHHO NOJKIIIOYEHA K UICTOYHHUKY OIK-1.V 1
NUTAHUS, HAIIPSDKEHHE KOTOPOIO PerysIupyeTcs yCUIUTEIUTEIeM U
3 Harpyska mnoakitoyaercs K MCTOUHUKY IUTAHUS Ha
CTPOrO ONPENEIEHHOE BPEMS.
25 | npu CUMMETPUYHON KOMMYTAIUH KJIFOUEH, JJIs CIIy4asi akTUBHO-
MHAYKTUBHON Harpy3Kku, TOK B Harpy3ke...
1 HE IIPEPHIBACTCS
OIIK-1.3.1
2 IIpePBIBACTCA
3 MMEET KPAaTKOBPEMEHHBIE PA3PHIBBI
26 | K HemocTtaTkaM pexxruMa CHMMETPUYHOW KoMMyTaluu oTHocutest | OHK-1.3.1
1 MOBBIIICHHBIM YPOBEHb ITYJIbCALMN TOKA HA HArpy3Ke
2 He CTaOUJILHOCTD BBIXOJHOTO HaMPsKEHUS
3 Y3KHH JUana3oH U3MEHENs CKBaXKHOCTH UMITYJIbCOB
27 | Korga nucnomib3yercst KIIOUeBOH pexuM paboThl ? OIK-1.Y.1

1 IpU peJIeHHOM YIpaBJIeHUH WK MIPU HIUPOTHO-
UMITYJIbCHOW MOJYJISIIUU




2 IIPU MOBBIIIEHHBIX TPEOOBAHUAX K KAUYECTBY BBIXOAHOTO

CUTHaJa
3 Ipu ToKax Harpy3ku 6osiee 100A
28 | JlaiiTe onpenecHUe YCHIIATES OIIK-4.y.1
1 Yewiurenb 3T0  yCTPOMCTBO, TpeAHA3HAYEHHOE JJIsI
YBEJIMYEHUS TapaMeTpOB CUTHAJA (HaMpPsDKEHUS, TOKa,
MOIIIHOCTH).
2 Yewiutenb 3T0  yCTPOMCTBO, TpeAHA3HAYEHHOE JJIsI
M3MEHEHHUs TapaMeTpOB CUTHAJIA
3 Yewiutenb 3T0  yCTPOMCTBO, TpeAHA3HAYEHHOE TSI
BBITMIOJTHEHUS onpeie€HHbIX 3a1a4 B CAY
29 [To kakoMy napaMeTpy KJIaCCH(PUIUPYIOT YCHIUTETH ? OIIK-4.B.1
1 10 PeXUMY pabOTHI (JIMHEHHBIC U HETTMHEHHBIE),
2 10 KOJIMYECTBY KACKaJOB YCUJICHUS
3 10 3JIEMEHTHOH 0a3e
4 110 HA3BaHUIO
30 | Ilo xakoMy mapameTpy KIacCUPUIUPYIOT YCUITUTENHN ? OIIK-1.3.1
1 1o poay Toka (ITOCTOSIHHBIN U IEPEMEHHBIN),
2 IO YaCTOTHBIM XapaKTePUCTUKAM
3 M0 KOJTIMYECTBY KACKaJ[OB YCHIICHUS
4 10 Ha3BaHUIO
31 Kakue Hanbomnee BaxkHbIe KacCU(DUKAIIMOHHBIE TPU3HAKU OIK-1.¥.1
yeunurenen s CAY ?
1 pexXuM paboThl
2 YaCTOTHBIC XapaKTePUCTHKH
3 Ha3BaHUeE
4 KOJIMYECTBO KAaCKaJOB
5 Macco-rabapuTHbBIE XapaKTePUCTUKH
32 | YKaxuTe aMIUIUTYTHO-4aCTOTHYIO XapakTepucTuky (AUX) OIK-4.Y.1

YCUIIUTCIIA ITOCTOAHHOI'O TOKA:
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[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarOIIUXCs 3a09HOU (hOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — llepeyeHb KOHTPOIBHBIX PabOT

Ne /i ITepeueHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno

10.4. Meronnueckue  MaTepuaibl,  ONPEICIAIOIIAE  IPOLENYyphl  OLICHUBAHMS
MHAMKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue YKa3aHus I 06yqa10m1/1xc;1 110 OCBOCHHIO JUCHTUIIINHBI

11.1. Meronnyeckue ykazaHus il OOYYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTrepHuana .

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOIO MaTepuajna — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe U sICHOE WU3JIOkKEHHe ydeOHoro marepuana. Ha3HadeHne COBpEeMEHHOH JieKIUU B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMeHTalbHbIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOrO IIO3HAHHUSA, HOBEHIINX
JOCTHDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMOHHYIO (QyHKIUHU. JIeKHs pacKphIBaeT MOHATHIHBIN anmapat
KOHKPETHOW 0o0JIacTH 3HaHUs, €€ MpoOJeMbl, JaeT LeJIbHOE IMPEICTaBICHUE O AUCIUILIUHE,
MTOKAa3bIBAET B3aUMOCBS3b C APYTMMU JUCIUIUIMHAMM.

[InaHupyemble pe3yabTaThl IPU OCBOCHUH 00YyYaIOUIMMHUCS JEKIIMOHHOTO MaTepuana;

— TIIOJIy4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YPOBEHb
KOTOPBIX OINpPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH paboThl COBMECTHO € MPENOJaBaTeIeM;




— pa3BuTHE NpPO(ECCHOHANBHO-IETIOBBIX  KAuecTB, JOOBH K  TOpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIJICHHS.

— TOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoTHI,

— TIONyYeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TObL;

— HAYYUTHCS METOJMYECKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIaBHBIC MBICIH M
MOJIOKCHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH HX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TOJy4YeHHE TOYHOI'O TOHMMAHHUS BCEX HEOOXOJMMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIaloB |
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICIbHBIX TEMATHK 10 JTUCIHUILINHE.

CTpyKTypa peioCcTaBIeHUs JEKIIMOHHOI0 MaTepHraa:

- JICKIIUS C MCIOJb30BaHUEM CIIaliI0B
- OCHOBHBIE MOHSATHUS O MTPOBOAMMOCTH TIOTYITPOBOTHUKOB

- CTPYKTypa HOJYIPOBOIHUKA

- CTPOEHUE TIOTYITPOBOIHUKOBBIX TIPHOOPOB

- BAX pa3nu4HBIX MOITYIPOBOJHHUKOBBIX IPUOOPOB

- IOCTPOCHHE PA3TMYHBIX MICKTPUICCKIX CXEM Ha OCHOBAaHUU

CBOWCTB MOJIYIIPOBOJHUKOBBIX TIPUOOPOB

JIeK1uu OCHOBBIBAIOTCS HA Y4€OHOM MTOCOOHH:

[MunuiakoB B.®., Tlonskosa T.I'., Ilunutako [[.B. Dnextponuka: yueOHOE
nocoowue / [Tox pen. unutakosa B.®.  CII6.: I'YAIL —2015. —216¢

11.2. Metoauyeckue yka3zaHusi [Uisi OOy4YalOIIMXCS IO MPOXOXKICHUIO MPAKTHUYECKHUX
3aHSATHIA)

[IpakTHueckoe 3aHSATHE SABISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
mporecca, 3aKIII0Yaronasicsl B BHIOJHEHUN 00YJAOIIUMUCS TT0J] PYKOBOJICTBOM IIPETIOAaBaTEs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1eJIbl0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPUECKOH JIEATECIHHOCTH.

[enbro MpakTUYECKOTO 3aHIATHSI ISl 00YJarOIIerocs SBISETCS MPUBUTHE 00YUIAOIIUMCS
YMEHHI W HABBIKOB MPAKTUYCCKON JIEATEITHBHOCTH 110 U3ydaeMOU JTUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIOITUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHWe, YriayOJeHHWe, pacIIupeHHWe U JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSTENTbHOCTA  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHMEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH y4eOHOM
IUCIHATUIHHEL,

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

— ofecrnieueHne palMOHAIBLHOTO COYETaHUs KOJUICKTUBHON M WHAMBHAYAIbHOU (opM
o0OyueHusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
Mertoandeckue yka3aHus U TpEOOBaHUS K TPOBEACHUIO IPAKTUICCKUX 3aHATUI
NPUBEJICHBI B CIEIYIONUX HCTOYHUKAX:
Mumiakos B.®., /1.B. Illumnakos, E.B. Anucumosa. [IpoexkTupoBanue 31eKTPOHHBIX
YCUIIMTEIBHBIX YCTPOICTB Manoil MomHocTu: yueoHoe nocodue. — CII6.: I'VAIL- 2015 —99c¢




11.3. Meronuyeckue ykasaHus Ui OOyYarOIIMXCsl IO BBITOJHEHHUIO JaOOpaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT OOy4aromMCS [OJDKEH YIrIyOuTh U
3aKpeNuTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOJIMKON M TEXHUKON
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJU(PHUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Brmonnenue mabopatopHbX pabOT COCTOUT M3 SKCHEPUMEHTANIbHO-IPAKTHYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUI.

Broimmonnenue mabopaTopHbIX pabOT 00YyYarOIIMMCS SIBJISETCS HEOTHEMIIEMOM YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— NpUOOpEeTEeHHE HAaBBIKOB MCCIEAOBAHUSA IIPOLIECCOB, SBJIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUILINHBI,

— 3aKpeIUICHHE, Pa3BUTHE U JETATU3alUsl TEOPETHMUYECKHX 3HAHHM, TMOJTYYEHHBIX Ha
JCKIHSIX;

— TOoJy4YyeHHe HOBOM MH(OpPMALNK 110 U3y4aeMON AUCIHILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opysoBaHUEM U pUOOpamHu.

3amanue u TpeOOBaHMA K IPOBEACHUIO JIAOOPATOPHBIX paboT

Metoauueckre yKazaHWs, BapHaHTBl MCXOJHBIX JAaHHBIX W TpeOOBaHHUS K
BBIMIOJTHEHUIO JIA0OPATOPHBIX pPAa0OT BBINAIOTCA KaXAOMy CTYIEHTY Iepel IpPOBEIECHUEM
HUCCIIEIOBAHUMN.

[IpoBenenne m1aboOpaTOpHBIX pabOT perIaMEeHTHPYETCs NpaBUIaMU OXpaHbl Tpyda M
TEXHUKH O€30IacHOCTH, YTBEpKICHHbIMM pekropoM ['YAIIL. 3amanue Ha BBIIOJIHEHHE
7a00paTOpHBIX pPabOT oOmpeAenseTcs MpernojaBaTesieM B COOTBETCTBUM C  HACTOSIICH
IPOrpaMMOM  TUCHUIUIMHBL «JJEKTPOHUKA» M Yy4eOHbIM IIaHOM HampasieHus 16.03.01
(MeToaMYecKue yKa3aHus IPUBEACHBI B JJIEKTPOHHBIX pecypcax Kadeapsr)

Crtpykrypa u opma otueta o 1adopaTopHO paboTe

Otuer o mabopaTopHoii paboTe nmeeT (HopMy THIIEPTEKCTOBOTO JTOKYMEHTA,

CoJIepKallero 3ajaHue Ha JabopaTopHyro padoTy, KpaTKHe TEOPETUYECKHUEe CBEACHUS 110
TeMe paboThI, OTMCAHNE CXEM U aJITOPUTMOB, MCIIOJIb30BAaHHBIX MIPH BHITOIHEHHH PAOOTHI,

pe3yabTaThl BEIYUCIUTENbHBIX KCIEPUMEHTOB B BHUJIE IPaUKOB (IHarpaMm), a TaKxKe
BBIBOJIBI T10 HTOTAM TIPOJICIIAHHON paOOTHI

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTopHOW padoTe
OTuer AOMKEH COAEpKaTh TUTYNbHBIM JIUCT, a €ro CcojAep)KaHHe JO0JKHO OBbITh
odpopmiieno cornmacio 'OCT 7.32 — 2017. HopmatuBHasi HOKyMEHTalMs, HEOOXOoauMas st
odopmieHus, npuBeaeHa Ha eKTpoHHOM pecypce I'Y AIL: https://guap.ru/standart/doc

11.4. Metonuueckne yKazaHusi s OOy4YalOIUXCA TIO TPOXOXKIECHUIO KypCOBOTO
POEKTHPOBAHUS/BBINOIHEHUS KypCOBOW pabOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1eNbI0 POPMUPOBAHUS Y O0YUaAIOIIUXCSI OIbITA
KOMIIJIEKCHOT'O PEICHUsI KOHKPETHBIX 33a]a4 IpOo(pecCHOHATBHOM eI TeTbHOCTH.

MeTtoaudeckue yka3aHus K KypcoBoi paboTe MPUBEAECHBI B HICTOUHUKE:

[unuakos B.®., JI.B. [unutakos, E.B. Anucumosa. IIpoexkTupoBanne 31€KTPOHHBIX
YCUJIMTENBHBIX YCTPOMCTB Majioi MOIIHOCTH: yueOHoe nocodue. — CII0.: 'Y AIL- 2015 —99c

KypcoBoii nmpoekt/ pabota npoBOIUTCS C 1ENbi0 ((OPMUPOBAHUS y 00YUAIOUINXCS OMBITA
KOMIIJIEKCHOT'O PEICHUsI KOHKPETHBIX 33/1au MPO(PEeCCHOHANBHOM NesTeTbHOCTH.

CTpyKTypa NOSICHUTEILHOM 3aIMCKU KYPCOBOTO MPOEKTa/ paboThl
1. TuTyNBbHBIA TUCT




2. Beenenue

3. AHann3 TEXHUYECKOI'O 3aJaHus

4. PacueT OKOHEYHOTO KacKaja ycuieHus, padoTaromiero B kiiacce B

4.1. BeiOop TpaH3UCTOPOB MOIIIHOTO KacKaja YCHUJICHUS

4.2. PacueT miiomaay TemI00TBOIA U YKCia MapaJIJIEIbHO BKIIOYEHHBIX TPAaH3UCTOPOB

4.3. PacyeT BeJI€UMH CONPOTUBIICHUN YPABHUTEIbHBIX PE3UCTOPOB

4.4. PacueT TepMOCTAOMIM3UPYIONINX PE3UCTOPOB BBIXOTHOTO KacKa/ia

5. Pacuer npeaBapUTENbHBIX KacaJ0B YCHIICHUS

5.1. BeiOop TpaH3UCTOPOB NMPEIBAPUTEIHHBIX KACKAIOB YCUIICHHUS

5.2. Pacuer conpoTUBICHUH TPOMEKYTOUHBIX KACKA/I0B YCUJICHUS

5.3. CTBIKOBKA KacKaJi0B YCUJIEHUSI MHOTOKACKaHOI'O YCUIIUTEIS

6. PacueT BHEIIHUX 1IENIEH YCUITUTEIIA

6.1. PacueT ko3¢ uipienTa yCHIeHHsI 0XBaThIBAEMOW YaCTH YCHIUTENS U KO PUIIHEeHTa
nepeiayu OTpUliaTeIbHONW 00paTHOM CBSI3U

6.2. Pacyet mapaMeTpoB BHEIIHUX IIENIEH YCUITUTENS C MapauIeIbHOW OTPULIATEIIBHON
00paTHOM CBS3BIO MO HAIPSHKEHUIO

6.3. PacueT TpeOyeMoif TOUHOCTH M BBIOOp THIIA PE3UCTOPOB

7. [lpuHIMNUaIbHAs SMEKTPUUECKas CXeMa YCUIUTENs

8. Maremarnueckoe MOIETUPOBAHUE DJIEKTPUUECKON CXEMbI YCHUIIUTEIIS.

9. COopouHbIil UepTEK KOHCTPYKIIUHU pa3pabOTaHHOTO YCHUIIUTEIIS.

10. 3akmtoueHue

11. bubnauorpaduyeckuii CIIMCOK

TpeboBanust k 0(OPMIICHUIO ITOSICHUTEIBHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOThI
HopmatuBHas nmokymeHTamus, HeoOXxomaumas s OQOpMIICHHS, TpHUBEICHA Ha
anekTpoHHoM pecypce ['YAIL: https://guap.ru/standart/doc

11.5. Meronuueckue ykazaHus A5 00y4JaroUIMXcs MO MPOXOKICHUIO CaMOCTOSITEIbHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJaronIuiicss BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyvaromuxcst mo 3aoyHod (opme oOydeHHs, cCaMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpOBaHKUE pabovero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMH M CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HaHUN, OOECIeyrBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEHMs, MOMOraeT IOJyYUThb HAaBBIKM IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSATENBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

11.6. Meronuyeckue yka3aHus s OOYYAIOIIMXCS 10 MPOXOXKJIEHHIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTU IIPEAYCMAaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUHI
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

Texkynuil KOHTpPOJIb yCIIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJb KadecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeNbI0 OLEHHBAHUS XO0/1a OCBOCHHS
JUCHUIIIMHBL. TeKylmunii KOHTPOJIb yCIIEBAEMOCTH CTYJAEHTOB MPOBOJUTCS MYTEM MOHHUTOPHHIA



pe3yNbTAaTOB BBIMOJHEHUS JAOOPATOPHBIX padOT, KOHTPOJBHBIM BOMPOCAMH HA 3alllUTe
MPaKTUYECKUX W JA0OpaTOPHBIX paboT, IMyTeM TMOJY4YeHHsT OOpaTHON CBsS3M BO BpeMs
IIPOBEACHUS JICKLIUI

11.7. MeTtonuueckue ykazaHUs I 00YYAIOMIUXCS 0 MPOXOXKIACHUIO MPOMEKYTOUYHOMN
aTTeCTaIUU.

[IpomexyrouHas  arTectauus  oOydaroluXcs — MpeAyCMaTpUBAaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHS 1O AuciuIuinHe. OHa BKIIIOYAET B
ceost:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, MOJYyYEHHBIX OOYYAaOIIUMCS B IPOIECCe
M3YYEHHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOW CEeCCHMM U 3aBEpILIAeTCsl aTTECTAllMOHHON OIEHKON «OTIMYHOY,
«XOPOLIOY, «YJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHU B pabouyto IporpaMMy JUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit






