MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPX]JIAIO
OTBETCTBEHHBIN 3a o0pa3oBaTeIbHYIO
nporpammy
J.T.H.,JIOII.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

C.B. be33arees

(MHHUIHAIB, (HaMHITIS)

(TToaIuCH)

«04» despansa 2025

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

((BJ'IGKTpOHI/IKa U CXCMOTCXHHUKA»
(HaumeHoBaHMe NUCIUILINHE)

Kox HanpaBieHus MOATOTOBKH/
p 10.05.03
CHEIUAIBHOCTH
HanMenoBaHue HarpaBICHUS NudopmanronHas 6€30MacHOCTh aBTOMATH3HUPOBAHHBIX
MOATOTOBKH/ CTICIIUATBHOCTH CUCTEM
HaunmenoBanue
be3onacHOCTb OTKPBITHIX HHPOPMAITHOHHBIX CUCTEM
HANpPaBIEHHOCTU
®opma 00yueHus OuHas
l'on mpuema 2025

Cankr-IlerepOypr— 2025




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

Crt. miper., K.T.H. 04.02.25 B.U. T'onuapora

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

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«04» depaist 2025 r, mpotokon Ne 3

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . 04.02.25 B.®. lumakos

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

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

Cr. nper. 04.02.25 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamucek, nara) (MHUIMATEL, GaMuITHs)



Annoranus

JucuumnuHa «JeKTPOHUKA U CXEMOTEXHUKa» BXOAUT B 00pa3oBaTelIbHYIO MPOTrpaMmy
BBICIIEIO 00pa3oBaHHWs — IPOrpaMMy CICIHAIMTETa [0 HAMPABICHHIO IOIrOTOBKH/
crenuansHocT 10.05.03 «MubopmanmonHas 0e301acCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX HMH(DOPMALNMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-4 «CrnocobeH aHanmM3upoOBaTh (PU3MUECKYIO CYIIHOCTh SBJICHUW W IPOIIECCOB,
JeKaNMX B OCHOBE (PYHKIIMOHUPOBAHUS MHUKPOIJICKTPOHHOW TEXHHKH, MPUMEHSITH OCHOBHBIC
buznyeckue 3aKOHBI U MOJICIH ISl pEIICHU 3a/1a4 TPo(ecCuOHAbHOM 1eATETbHOCTH

OIIK-9 «Cnocoben pemarb 3amaddl HPOPECCHOHATBHON JESATEIBHOCTH C YYETOM
TEKYIIEr0 COCTOSIHMSI W TEHICHIHMH pa3BUTHS WHGOPMAIMOHHBIX TEXHOJIOTUH, CPElCTB
TEXHUYECKOH 3alIUThl HHPOPMAIINH, CETEH U CUCTEM MepeIauu HHPOPMAITII

CopepxaHue TUCHUIUIMHBI OXBAaThIBAE€T KPYI BOIPOCOB, CBSI3aHHBIX C MPHHIMIIAMU
paboThl TOMYMPOBOJHUKOBBIX MPUOOPOB: JTUOJOB, CTAOMIIMTPOHOB, IMOJIEBBIX W OWITOJSIPHBIX
TPaH3UCTOPOB, OINEPAIMOHHBIX YCHIIUTENEH, a TakkKe CXeM pPa3IHYHbIX 3JIEKTPOHHBIX
YCUJINTENbHO-TIPE0Opa30BaTENIbHBIX YCTPOUCTB, IOCTPOCHHBIX HA X OCHOBE.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayioue (OpMbl OpraHHU3aliu
yaeOHOro mporiecca: JISKIHH, 1a00paToOpHbIC padOThI, CAMOCTOSATEIbHASI paboTa 00yJaroIIerocs,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHull, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
W3ydyeHrne MUCHUIUIMHBI «JIEKTPOHUKA» AT BO3MOXKHOCTh CTYACHTAM HE TOJIBKO M3yd4aTh
buznyeckue 3aKOHOMEPHOCTH, JIeXKalllie B OCHOBBI IMOJIYIPOBOJIHUKOBBIX MPHOOPOB U CXEMBI
YCHIIUTEIBHO-TIPE0Opa30BATEIbHBIX YCTPONCTB, HO TIOHMMAaTh WX pOJb M 3HAYCHHE TIpU
npoektupoBaHuu kKak CAY Tak U HH(OPMALIMOHHBIX CUCTEM B IIEJIOM.
1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 11O AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydeHus AUCHUILIUHBI O0YYAIONIUICS JOJDKEH 00J1aaTh CIeAYIOIUMHU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHAUKATOPOB UX JTOCTHIKCHUS
Konu
Kareropus (rpynna) Konx 1 HauMeHOBaHME HHIUKATOpA
HaUMEHOBaHHUE
KOMIIETEHITHH JIOCTHKEHUS] KOMITIETEHIIUU
KOMITIETEHITNH
OIIK-4 Cnocoben
aHAIU3UPOBATH
¢duznyecKyro
cymHocTb sBineHui u | OIIK-4.3.1 3HaTh (pu3HYECKyIO CYIIHOCTh
IIPOLIECCOB, SIBJIGHUI U MPOLIECCOB, JIEXKAILUX B OCHOBE
JIeKAIUX B OCHOBE (YHKIIMOHUPOBAHMSI MUKPORJIEKTPOHHOM
KIIMOHUPOBAHMS | TEXHUKH
Ob6menpodeccuonanbHble (ymx P .
MukposnekTponHoi | OIIK-4.B.1 BnageTs HaBbIKAMM aHAJIKM3a

KOMIICTCHIIN

TEXHUKHU, IPUMEHSTh
OCHOBHBIC
(bu3nUecKue 3aKOHbBI
Y MOJCIIH IS
pelIeHus 3a1a9
npodeccuoHaNbHOM
JIESITCIIBHOCTH

(U3NYECKUX SIBIICHUH U TIPOLIECCOB
(YHKIIMOHHPOBAHHSI MUKPO3JIEKTPOHHOM
TCXHUKHU JJI pCUHICHUA 3aaa4
npodeccroHaNbHON AEATEIPHOCTH

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

OIIK-9 Cnocoben
pemiath 3a1a4un
npodeccuoHaNbHOM
JIEeATEITLHOCTH C
Y4E€TOM TEKYLIEro
COCTOSTHUS U
TEHCHIIUI Pa3BUTHUS
WH(pOpPMaAITMOHHBIX
TEXHOJIOTHH, CPE/ICTB
TEXHUYECKON
3aIUTHI
uH(popMaluu, cerei
U CHCTEM Tepeladun
nH(popMalun

OIIK-9.VY.1 ymeTp uCronb»30BaTh
COBpEMEHHBIE TEXHUUYECKUE,
MaTeMaTHYECKHE U IPOrpaMMHBIC CPEJICTBA
JUISL pelieHus MpodecCHoHaNbHBIX 3a1a4

2. Mecro nuctuIuIMHbEL B cTpykType OI1

I[I/ICL[I/IHJ'II/IHa MOXET 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/IO6peTCHHLIX 06yqa101u1/1M1/1c51
IMPpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:

—  « ®Ousukay;




3HaHMs, TNOJYYEHHBIE NPU HU3YUYEHUU MaTepuala JaHHOM IUCIUIUIMHBI, UMEIT Kak
CaMOCTOSATENILHOE 3HAUYEHHE, TaK U UCIIOIB3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
— IIporpamMHo-anmapaTHBIE CPEICTBA 3AIUTH HH()OPMAIIH.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYA0EMKOCTH 110 CEMeCTpaMm) IpPeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILTUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne4
1 2 3
Oowan mpyooemKkocmp OuCyuUnIUHbLL, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 85 85
B TOM YHCIJIC:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (I13),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmosmenvnas paboma, Bcero (ac) 59 59
Buo npomesxcymounoi ammecmayuu’ 3auer,
madd. 3ager, sk3ameH (3auer, Judd. 3au, OK3. JK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUMILIUHBL, UX TPYAOEMKOCTh

Pa3gensl, TeMBbI TUCITUIIINHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cemectp 4
Paznen 1. D1eKTpONPOBOIHOCTh
MOJTYTIPOBOTHUKOB
Tema 1.1.CobcTBeHHBII (OeCTIPIMECHBIH)
MOJTYTIPOBOTHUK
Tema 1.2.ITpumMecHBIi MOTYNPOBOIHUK 3 1 2 4
Tema 1.3.21€KTpOHHO-ABIPOYHBII
nepexo.

Temal.4. BonbT-amnepHasi XxapakTepUCTUKA
p-n nepexona

Paznen 2. [TomynpoBOAHUKOBBIE THOIBI
Tema 2.1. BeinpsimuTenbHble
MTOJTYTIPOBOTHUKOBBIC JTUOIBI: TTPHHIIATI 3 1 2 4
NEHCTBYSI, XapaKTePUCTUKH, TapaMETPHI.
Tema2.2. IlonynpoBOAHUKOBbIE




CTaOUJIUTPOHBI : MPUHIMUI JEHCTBUS,
XapaKTePUCTHUKH, TapaMETPBhI.
Tema2.3.Ilapamerpuueckuii cTabuIM3aTOp
HANpsDKEHUS] Ha CTaOMIIMTPOHE

Pazgen 3. Tupuctopsr
Tewma3.1. JluonHble THPUCTOPHI
Tema3.2. TpuoaHbIC THPHCTOPHI
Tema 3.3. CuMuCTOpPEI

Pa3nen 4. bunonsipHelie TpaH3UCTOPHI

Tema 4.1. [IpuHuMD AeiicTBUS OUITOJISIPHOTO
TpaH3UCTOpa

Tema 4.2. TpaH3uCTOp KaK YCHINTENBHBII
npudop

Tema 4.3. Pexxumbl paboTHI OUTIONIIPHOTO
TpaH3UCTOpa

Tema 4.4. Ctatnueckue BOJIbT-aMIIEPHBIE
XapaKTePUCTUKU U TapaMeTPbl OUIONISIPHBIX
TPaH3UCTOPOB

Pazpen 5. IloneBsie TpaH3UCTOPHI
Tema 5.1. IToneBoit TpaH3ucTOp C p-
NIepexoaoM

Tema 5.2. IToneBo# TpaH3UCTOP C
M30JIMPOBAHHBIM 3aTBOPOM

Paznen 6 ®oTonpueMHuKu

Tema 6.1. CeTousnyyaromui 101
Tema 6.2. DoTonpUEeMHHUKHI

Tewma 6.3. Onronapsl

Paznen 7. YcunurensHo-
npeoOpa3oBaTelbHbBIEC YCTPOICTBA
Tema 7.1. Knaccuduxanus ycunureneit
Tema 7.2. Iloka3arenu kauecTBa
YCHIIUTENIbHBIXYCTPOMCTB

Tema 7.3. PexxuMbl paboThl yCUITUTENS
Tema 7.4. Oco6eHHOCTH OCTPOCHUS
CHJIOBBIX KacKaJloB

Tema 7.5. TpancopmaTopHbIit
YCUJINTENb MOIIHOCTH

Tema 7.6. bectpancdopmaropHbIit
YCHJINTEIb MOITHOCTH

Tema 7.7. Ycunurenu MOIHOCTH B

KJIITOYCBOM PECIKHUME

Pa3nen 8. OnepanuoHHbIE yCUIINTENN
Tema 8.1. TunoBble cxembl BKIIIOUEHUS
oy

Tema 8.2. Peanuzanus
KOPPEKTUPYIOIUX YCTPOHCTB Ha OY

Paznen 9. Cxembl HENMMHENHOTO
npeoOpa3oBaHus HETIPEPHIBHBIX
CUTHAJIOB

Tema 9.1. Cxembl, NOCTPOEHHBIE HA
ocHoBe /[P

Tema 9.2. Cxembl, NOCTPOEHHBIE HA
ocHoBe OV




Paznen 10. I'eneparopsl

Tema 10.1 I'enepaTopbl rapMOHUYECKUX
KoseOaHui

Tema 10.2. T'eneparopsl JUHEWHO-
M3MEHSIIOIIET0Cs HaMPsHKEHUs

Tema 10.3. MynbTuBHOpaTOpHI

Tema 10.4. OnHoBHOpaTOPHI

Tewma 10.5. biokunr-reneparop

Paznen 11. Tpurrepsi

Tema 11.1 CummeTpuyHbIil TpUTTEP
Tema 11.2. Tpurrep ¢ SMUTTEpHOH
CBSI3bIO

Paznen 12. Moaynstopsl u
JEMOTYISITOPbI

Tema 12.1. AMIIIUTYAHBIE MOAYAATOPBI 3 2 4 6
Tema 12.2. YacToTHBIE MOIYIATOPHI
Tema 12.3. ®azoBble MOAYISTOPHI

Hroro 34 17 34 59

Hroro B cemecTpe: 34 17 34 0 59

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
O0y4JaromMMHUCST ~ OINpPENEeNeHHBIX  TPYIOBBIX  (YHKUMW,  CBA3aHHBIX C  Oym;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pa3aciia HazBanue u COACPpIKaHNC PA3CJIOB U TCM JICKITUOHHBIX 3aHATHH

CoOcTBeHHBIH (OecTpMecHBIi) MOTYIPOBOAHUK, TPUMECHBIH
MOJIYTIPOBOJIHUK, JIEKTPOHHO-ABIPOYHBIN MEPEXO0/], BOJIbT-aMII€pHast
XapaKTEPUCTHKA p-N IEpexoa

BeIlIpssAMUATENIBHBIE MOIYIPOBOJHUKOBBIE JUO/bI: IIPUHLIMII IEUCTBUS,
XapaKTepUCTHKH, mapameTpsbl. [1onynpoBoAHUKOBBIE CTAOUIIUTPOHBI :
IIPUHLUI ACHCTBUSA, XapaKTEPUCTUKH, TapaMeTpsl. [lapamerpuuecknii
CTaOUIN3aTOp HANPSKEHUS Ha CTa0MIINTPOHE

JnonHbIE THPUCTOPBL: NPUHIMI IEHCTBUS, XapaKTEPUCTUKH,
napameTpsl. TpHOJHBIE THPUCTOPBI: TPUHIUI ACUCTBUS,
XapaKTepUCTHKH, MapameTpbl. CUMUCTOPBI: TPUHLIUII AEHCTBUS,
XapaKTEPUCTUKHU, TaPAMETPHI.

[Tpuniun aeicTBus OUMOIAPHOTO TpaH3UCTOpa. TpaH3UCTOP Kak

4 YCUIIUTENbHBIN prubop. PesxuMbl paboThl OUMOISPHOTO TPAH3UCTOPA.
Cratnyeckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKHU U ITapaMeTphl
OUIIOJISIPHBIX TPAH3UCTOPOB

[ToneBoii TpaH3UCTOP C P-n MEPEXOAOM: IPUHLIMI ICHUCTBHUS,
5 XapaKTEePUCTUKHU, TapameTpbl. [losieBoii TpaH3ucTop €
M30JIMPOBAHHBIM 3aTBOPOM: MMPUHIUIT JENUCTBHUS, XapAKTEPUCTHKH,




napameTpsl

CeTounznyyarouuil 11oA: MPUHLIMII JEHCTBUS, XapaKTEPUCTHKH,
HapaMeTphl.

6 ®otonpuemuuku ( porope3uctop, Goroano, GOTOTPaH3UCTOP,
(GOTOTHPUCTOP: MPUHLIUII ICHCTBHS, XapaKTEPUCTHKH, TapaMETPhI.
OnTonapsel: NPUHIMII JEHCTBUS, XapaKTEPUCTUKHU, TApAMETPhI

Knaccudukanus ycunuteneit. [lokazaTenu kayecTBa yCHIUTEIbHBIX
ycTpoicTB. Pexxumbl paboTsl yeunutenss. OCOOEHHOCTH MTOCTPOCHUS
7 CUJIOBBIX KackanoB. TpaHchopMaTOpPHBIA YCUIUTENb MOIIIHOCTH.
becrpancdopmaTopHbIil yCUIUTEh MOIITHOCTH. Y CHITUTEIH
MOIIIHOCTH B KJIIFOYEBOM PEKUME.

Tunoseie cxembl BKiIoueHust OY (MHBEpTHUpYIOLIEE U
8 HEUHBEPTUPYIOIlee BKItOUeHHE). Peanu3zanus KOoppeKTUPYIOLINX
ycrpoiicts Ha OV.

Peanuszanus HEIMHENHBIX XapaKTEPUCTUK HA OCHOBE TUOAHO-
pe3uCTUBHOM siuekku. IlocTpoeHune cxem, peann3yronux HEJIMHEHHbIE
9 CTaTUYECKHUE U TUHAMUYECKUE XapaKTEPUCTUKH HIEMEHTOB U
YCTPOMCTB CHCTEM aBTOMATHUYECKOI'O YIIPABJICHUS HA OCHOBE
OIEPallMOHHBIX YCHIIUTENIEH.

['eneparopsl rapMOHUYECKUX KoJieOaHuM. [ 'eHepaTopbl JIMHEHHO-

10 M3MEHSIOIIEToCs. HanpsHKeHUsl. MylnbTUBUOPATOPEI.
OpnnoBuOparopsl. biiokuHr-reneparop

11 CummeTrpuuHblid TpUrrep. Tpurrep ¢ SMUTTEPHOM CBA3BIO
AMIITUTYAHBIE MOLYIATOPBL. YacToTHBIE MOYNIATOPbI. DazoBbIe

12 MOAYJSATOPBI. AMIUIUTYHBIE IEMOAYIATOPbl. HacTOTHBIE
JIEMOAYJISTOPBI

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

N Popwmsi IT ;/II(?FIfI-I‘II/IeXCKO
o
- Temel TNPAKTHYECKUX TIPAKTHYECKHX prﬂ(zeMK)OC p i Ne paznena
n/n 3aHATHH . Tb, (1aC JUCIIUILIAHEI
3aHATUH MOATOTOBKH,
(gac)
Cemectp 4
Pacuer Permrenue 3agag
apaMeTprU4ecKoro
1 crabuiusaropa 4 1-4
HaIpsHKEHUs Ha
CTAOMJIUTPOHE
Br16op cunoBsix Penrenune 3agau
2 TPaH3UCTOPOB TI0 4 5-8
rapamMeTpam Harpy3ku
Pacuer nmomaau Pemenue 3amau
3 . 8 5 8,10
TEILIOOTBOIA
Pacuer cxem Pemenue 3amau
KOPPEKTH 150:¢
4 PPERTHPYIOM 4 9,11-12
YCTPOMCTB Ha OCHOBE
oy




Bcero:

17

4.4, JlabopaTopHbIEC 3aHATHSI

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEACHBI B Ta0IUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HawnmeHnoBaHue 1a00paToOpHBIX paboT TpyaOEMKOCT®, | MPAKTHHECKOH | pasiena
/1 (uac) MOJATOTOBKH, | IHCITHII
(dac) JIUHBI
Cemectp 4
1 | BoabT-amnepHble XapaKTePUCTUKU AUO/I0B U
CTaOWIIMTPOHOB 0,5 1
2 | UccnenoBaHue mapamMeTprHueCcKOro
cTabunm3aTopa HampsHKEHUS Ha 1 1
CTaOMIIMTPOHE
3 | UccnenoBanue ABYXIOIYIIEPHOTHOTO 1 19
BBINIPSMUTEIS ’
4 | BonmbT-aMIIEpHBIE XapaKTEePUCTUKH 1 5
TUPHUCTOPOB
5 | BonbpT-amnepHbIe XapaKTePUCTUKH
OMIIOJIIPHOTO TPAH3UCTOPA (CXEMBI 1 2,3
BrroueHust ¢ Ob u 0D)
6 | HccienoBaHue 0JJHOKACKaIHOTO YCHIIUTEIIS
MOIIIHOCTH Ha OMITOJISIPHOM TPAH3UCTOPE 0,5 3
(Kmacc A)
7 | UccnemoBaHue 0JJHOKACKAIHOTO YCHIIUTEIIS
MOIITHOCTH Ha OUITOJIIPHOM TPAH3HCTOPE 1 3
(Knace B)
8 | BompT-amnepHbIe XapaKTEPUCTUKH TOJIEBBIX 1 4
TPaH3UCTOPOB
9 | UccnenoBaHne 0JJHOKACKaIHOTO YCHIIUTEIS 3 4.5
MOIITHOCTH Ha MOJIEBOM TPaH3HCTOpe
10 | BonbT-amriepHble XapaKTEPUCTHKH 3 6-7
(OTONPUEMHUKOB M CBETOIMOJIOB
11 | Ycewmrens momnoctH (Kitace D) 3 7-8
12 | YceunurensHo-ipeoOpa3oBaTesibHbIE 3 8
ycTporictBa Ha OY
13 | Cxembl HeMUHEHHOTO NPeodpa3zoBaHUs
3 8-9
curHauos Ha OY
14 | I'enepatop CUHYCOMAANBLHOTO HAMIPSKEHHS
3 9-10
Ha OY
15 | I'eneparop TMHEHHO-U3MEHSIOIIETOCS 3 10
HanpspkeHus Ha OY
16 | MysnsTHBHOpaTOp M OHOBHOpaTop HA OV 3 11-12
17 | AMIUIUTYTHBIA 1EMOTYTIATOD 3 12
Hroro B cemectpe 34

4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI




Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboTHI U €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIIBHOM paOOTHI M €€ TPYTI0EMKOCTh

N Bcero, | Cemectp 4
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
29 29
nucuurnabl (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJIO 15 15
ycneBaemoctu (TKVY)
IToaroroBka K mMpoOMeEXyTOYHOU
15 15
arrectaruu (I1A)
Bcero: 59 59

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs
JUTSL CAMOCTOSITEIBHON pa0OThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
SK3EMIUTIPO
BB
oubimoreke

bubnuorpapuyeckas ccpuika (kpome
AIIEKTPOHHBI
X

9K3EMILTSIPO
B)

HIudp/
URL anpec

https://lib.guap.ru | DMEKTPOHUKa : [ DNIEKTPOHHBIA pecype] : yuebHoe mocodue /
Jjirbis2/compone B. ®. Inumakos, T. I'. [Tonsaxosa, /1. B. IlIumnakos ; pex. B.
- ®. [MumnakoB ; C.-Ilerep6. TOC. YH-T a’POKOCM.
nts/com_irbis/pdf i
o mpuOOPOCTpOEHHUS. - DIEKTPOH. TeKcToBbIe AaH. - CIIO. : U3n-
_View/?608765 | 5o Iy AIL 2015. - 218 c.

_ [TpoekTHpOBaHHE DICKTPOHHBIX YCHIMTENBHBIX YCTPONCTB
https://lib.guap.ru | yanoii wmommoctn : [ DmektpoHmsii pecype] @ yuebHOe
fjirbis2/compone | moco6ue / B. ®. Ilumuakos, J. B. Ilummakos, E. B.
nts/com_irbis/pdf | Arucumosna ; pex. B. @. [llunurakos ; C.-Iletep06. roc. yH-T

View/?611634 | a9poKOCM. MPpUOOPOCTPOCHHUS. - DICKTPOH. TEKCTOBBIE JaH. -
B CII6. : Uzn-Bo I'VAII, 2015.-99 c.

https://lib.guap.ru | Dmexktponuka : [ DJAEKTpOHHBIA pecypc] : yueOHO-
/jirbis2/compone | meroauueckoe nmocooue / B. ®@. Hluniakos, 0. B. JIuTBrHOB,




nts/com_irbis/pdf | B. W. TonuapoBa ; C.-Ilerep6. roc. yH-T a’3pOKOCM.
_View/?642365 | npubopocTpoeHus. - DIEKTPOH. TEKCTOBblE AaH. - CaHKT-
[etepOypr : Uzn-Bo 'YAII, 2021. - 70 c.

7. IlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
nH(OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

He npenycmorpeno

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIecca M0 JUCIUILIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CTICUCHIS

Ne i/t HaumenoBanue

Multisim v14+

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3YeMBIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl
1 | MyneTumenuitHast JeKIMOHHAS ay TUTOPUS yi1. bonemas Mopckas,
1.67,
a. 52-35, 32-02
2 | KommerorepHsriii kinace: Uccnenoanne BAX nromos, yi1. bonsmas Mopckas,
CTaOMIINTPOHOB, OUTIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB. 1.67,
UccnenoBanue paboThI BRIIPSIMUTENEH a.21-12, 21-13
3 | Crenpsr: yi. bonbmas Mopckast,
UccnenoBanne BAX nmruomoB, CTaOUIUTPOHOB, OUTIONIAPHBIX U .67,
MOJIEBBIX TpaH3UCTOPOB. MccnenoBanue paboThl 2.21-09




BBINIPSMUTENEH

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTECTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

DKk3aMeH MIpUMEpP TECTOBBIX BOIIPOCOB.
Cnucok BONpoCoOB

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TPUMEHSETCS S-0a/uThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KoTopas mpuBejeHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BaThCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaraer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JOMOJHHUTEIBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHHUS C PAKTUICCKOM
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJI0 00OCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOIHO BJIAZICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyJaroluiicss TBEPI0 YCBOMII MPOTPaMMHBINA MaTepuai, rpaMOTHO U
M0 CYUIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIAJCET CUCTEMON CIIeIMAIM3UPOBAHHBIX MOHSITHI.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM MNPUMEHEHHHM 3HaHUI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIM3UPOBAHHBIX MOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTW MPOrpPaMMHOI0
MaTrepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He GOopMYIMPYET BHIBOAOB U 00001IEHUI.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»




10.3. TunoBbie KOHTPOJILHBIE 3a/IaHUS UM UHBIE MATEPHAIIBI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/ [Tepeuyens BonpocoB (3a1a4) 15 IK3aMeHa Kon
UHJIMKaTopa
1 CoOcTBeHHBIH (OecTprMECHBIH) MOTYTPOBOIHUK OIlIK-4.3.1
2 [TpumecHBII TOTYTIPOBOTHUK OIIK-4.B.1
3 DJIEKTPOHHO-ABIPOYHBIN MEPEXO]T OIIK-9.V.1
4 BonbT-aMnepHas XxapakTepucTHKa p-n nepexoja OIlIK-4.3.1
5 BrinpsimutenbHbie MOJYITPOBOAHUKOBBIE THO/IbI: TPUHIIUIT OIIK-4.B.1
NENCTBUS, XapaKTEPUCTUKHU, TapaMeTpPbl
6 [TonynpoBOTHUKOBBIE CTAOUIUTPOHBI: TPUHITUI ICUCTBHS, OIIK-9.V.1
XapaKTEPUCTHUKH, 1apaMETPHI.
7 [TapameTpudeckuii CTaOMIM3aTOP HANIPSIKEHUS HA OIIK-4.3.1
CTaOUITTPOHE
8 JInoHbIE TUPUCTOPBL: MPUHLMIT JEUCTBUS, XapaKTEPUCTUKH, OIIK-4.B.1
I1apaMeTphl.
9 TpuoaHble TUPUCTOPHL: IIPUHIIUIL JEHCTBUS, XapaKTEPUCTUKH, OIIK-9.V.1
I1apaMeTphl.
10 CuMHCTOpBI: IPUHIUI JIEHCTBUS, XapakTepucTuku, napamerpsl. | OIIK-4.3.1
11 [TpunHnmn neiicTBus OUMIONIIPHOTO TPAH3UCTOPA. OIIK-4.B.1
12 Tpan3ucrop kak ycunurenbHblid npubop. Cxema OBb. OIIK-9.V.1
13 Tpansucrop kak ycunurenbHblid mpubdop. Cxema OD. OIIK-4.3.1
14 PesxxrmMbl paboThl OMTIOISIPHOTO TPAH3UCTOPA. OIIK-4.B.1
15 Crartuueckue BOJIbT-aMIIEPHBIE XapAaKTEPUCTUKH U TApaMETPhI OIIK-9.V.1
OMIIONIIPHBIX TPAH3UCTOPOB
16 IToneBoii TpaH3UCTOpP C p-N NEPEXOAOM: PUHLINAI JEHCTBHS, OIlIK-4.3.1
XapaKTepUCTUKH, TapaMeTphbl
[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM U OIIK-4.B.1
17 BCTPOEHHBIM KaHAJIOM: IPUHIIMII AEUCTBUS, XapaKTEPUCTHKH,
apaMeTphl.
IToneBoii TpaH3UCTOP ¢ U30JIMPOBAHHBIM 3aTBOPOM U OIIK-9.V.1
18 MHIYLUUPOBAHHBIM KaHAJIOM: IPUHLUN JAEUCTBHUS,
XapaKTepUCTUKH, TapaMETPHl.
19 Caerounsnyyaronuii 1no/1: IpUHLIKI AecTBUsI, XapakTepucTtuky, | OIIK-4.3.1
napaMeTphl.
20 ®doronpueMHukH (porope3uctop, GOTOINO: TPUHLIUIT OIIK-4.B.1
JEMCTBYSI, XapaKTEPUCTHKH, IAPAMETPHI.
21 ®oronprueMHUKH (HOTOTPAH3UCTOP, HOTOTUPHUCTOP: MPUHIIMIT OIIK-9.V.1
JeWCTBUS, XapaKTEPUCTHKH, TapaMETPhI).
22 OnTonapsl: NPUHLINI JEHCTBUS, XapaKTEPUCTHKH, TAPAMETPHI. OIlIK-4.3.1
23 Knaccudukanus ycunmurenen OIlK-4.B.1
24 ITokazareny KauecTBa yCUIUTENBHBIX YCTPONCTB. OIIK-9.V.1
25 Pexxumbl paboThI yCHITUTENS. OIIK-4.3.1
26 OcOOEHHOCTH OCTPOCHHUSI CHIIOBBIX KaCKaJI0B OIIK-4.B.1
27 TpanchopmaTopHbIil yCHIUTEIh MOITHOCTH. OIIK-9.V.1
28 bectpancopmMaTOpHbIA YCHIUTENbh MOLITHOCTH. OIIK-4.3.1
29 Yceunurenn MOLIHOCTH B KIFO'IEBOM PEXHME. CummeTpudHas OIIK-4.B.1
KOMMYTallUs KJII0UueH.
30 Ycunurenu MOIIHOCTH B KiroueBoM pexxume. Hecummerpuunas | OIIK-9.V.1

KOMMYTalHsl KIKYeH.




31

Ycunurenn MOIIHOCTH B KIIFOUEBOM pexuMe. /lnaronanbHas
KOMMYTalHs KIKYEH.

OIIK-4.3.1

32

Tunossie cxembl BkItoueHust OY (MHBEpTHUPYIOIIEE
BKJIIOUCHHE).

OIIK-4.B.1

33

Tunossie cxeMbl BKIoUeHUsI OY (HEMHBEPTHUPYIOIIEE
BKJIIOUCHHE).

OIIK-9.V.1

34

Peanuzanus koppekTupyronmx ycrpoict Ha OY.

OIIK-4.3.1

35

Peanuzanus HEMMHENHBIX XapaKTEPUCTUK HA OCHOBE JUOJAHO-
PE3UCTUBHOMN STYEHKHU.

OIIK-4.B.1

36

[TocTpoeHue cxeM, peanu3yomnux HeTUHEHHbBIE CTATHYECKUE U
JTUHAMAYECKHE XapaKTePUCTUKH PJIEMEHTOB U YCTPOMCTB
CHUCTEM aBTOMATHUYECKOTO YIIPABJICHHS HA OCHOBE
OomnepanuoHHbIX ycrinTeneil. HenmuelHocTs Bua
«OrpaHuyeHue»

OIIK-9.V.1

37

[TocTpoeHue cxeMm, peanu3yoiux HeIUHEHHbIE CTATUYECKHUE U
JUHAMHYECKHE XapaKTePUCTHKU DJIEMEHTOB U YCTPOUCTB
CHUCTEM aBTOMATHUYECKOTO YIIPABJICHHS Ha OCHOBE
oTepaIMoHHbIX ycunuteneil. HemuueitHocts Buna «30Ha
HEYYBCTBUTEIIHLHOCTH)

OIIK-4.3.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) 11t 3adeTa / nudd. 3auera

Kon
WHIUKaTOpa

Y4eOHbIM MJIAHOM HE IPESYCMOTPEHO

[lepeuens TeM Isi KypCOBOTO IPOCKTHPOBAHUS/BBITIONIHEHUS KYPCOBOW pPabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

Ne i/t

KypcOBO#l pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeleHUsS TIPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHS
npeJcTaBiIeHbl B Ta0nuie 18.

Tabmuna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne
/o

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJMKaTOpa

1

VYKaXknTe Kak JOJDKHBI ObITh CBA3aHBI KPUTHYECKOE 3HAUCHHUE
KodpduurenTa o0paTHoii cBs3U PKp ¢ K0P DHUITUEHTOM
ycunenust K ycunurens 6e3 oOpaTHOM CBSI3U JIsl BOSHUKHOBEHUS
CaMOBO30YKJICHHUS.

IBxp=1/K

2.pxp>1/K

3.Bxkp<1/K

OIlK-4.3.1

OIIK-
1.3.1

VYKaXnTe Kak MOBBICUTH CTAOMIIBHOCTh YaCTOTHI T€HEPATOpA.

1. Mcnonp30BaTh CXEMBbI KBapLEBbIX IT'CHECPATOPOB

OIIK-4.B.1




2. Ucnonb3oBatk cxembl RC-renepaTtopon
3. Ucnonp3oBatk cxeMbl LC-reneparopon

OIIK- | Pacnpenenure B IpaBUJIbHOM IOCIIEI0BATENBHOCTH AITOPUTM OIIK-9.V.1
3.¥.1 | onpenenenus SKBUBaJEHTHOTO COMPOTHBICHHUS TIETTH
IIOCTOSIHHOT'O TOKa CO CMEIIaHHBIM COEIMHEHUEM PE3UCTOPOB,
METO/I0M CBEPTHIBAHMS.
Ri R:
™ ™ R.
o Rs
lu el
&
R3
l U i
& R3=R123+R4
1.
I
Riz=R1+R2
2. '
Riz R
<L
U .
! G
5 o= Ri2a R12 R3
OIIK- | Vkaxure kakoil popmel HanpshkeHue popmupyercs Ha Beixone | OIIK-4.3.1
4.3.1 | tpurrepa.
1. mpsiMoyronbHOI
2. TpeyroiabHOU
3. CUHYCOMIAJIbHON
4. MpOU3BOJIBLHOMN
OIIK- | Beibepute 1j1st 4ero Hy»KHbl JTUOIHO-PE3UCTUBHBIC TUCHKN OIIK-4.B.1
5.V.1

(APS).

1. AJIg peain3ali TUIIOBBIX KYCOIIHO-JIPIHCI;’IHLIX XapaKTCPUCTHK

2. U1l OTpaHUYEHHS TapaMeTPOB BXOTHOTO CUTHAJIA

3. UIsl OTpaHUYEHMS TapaMETPOB BBIXOJHOTO CUTHAJIA

4. nyist mpeoOpa3oBaHMs CUTHAJIOB IEPEMEHHOTO TOKa B
MMOCTOSIHHBIMH,

5. ana obecriedeHust 3alIOMUHAHUS HAPSHKEHUH TOPOTrOB




cpabaThIBaHUs JUOJIOB M CTYIIEHYATOTO U3MECHEHHUS
koa¢dunmenta nepeaaun BxogHoro Usx u onopHoro Uorm
HaIpSKECHUN.

HpI/I nmoaa4uc CHHyCOnJJaJIbHOI'O CUI'Hajia Ha BXOJ] UHTCIrpaTropa
IIOJIy4acM...

1. GpuIbTp BEpXHUX YACTOT
2. GrIIbTp HUKHUX YACTOT
3. GWIBTpP CPEIHHUX YACTOT

OIIK-9.V.1

[Ipy cuMMeTpUYHOI KOMMYTAIIMH KJIIOUEH, JJIs Cilydast akKTUBHO-
WHIYKTUBHOW Harpy3Ku, TOK B Harpyske...

1. He mpepbIBaeTCs
2. mpepbIBaeTCA
3. UMEEeT KPaTKOBPEMEHHBIEC Pa3PhIBBI

OIlK-4.3.1

Bri6GepuTe 13 nepeuncieHHoro mo KakoMy napameTpy
KIIaCCU(DUIUPYIOT YCHITUTEIH:

1. no pexxuMy paboThl (JIMHEWHbIE U HETUHEWHBIE),
2. 110 KOJIMYECTBY KAaCKaJI0B YCUIICHUSI,

3. o 3;eMeHTHOM Oa3e,

4. 1o Ha3BaHUIO

OIIK-4.B.1

[IpumecHBIN TONYIIPOBOJIHUK — 3TO

1.Cmech HECKOJIBKUX Pa3INYHbIX MTOJIYTIPOBOIHUKOB.

2.CrnaB KpeMHHUS U TepMaHusl.

3.ITomynpoBOIHUK, COAEPIKAIMN B HEOOJIBIIONH KOHIEHTPAIUU
IIPUMECH C BaJIEHTHOCTBIO, OTIMYHOM OT BaJI€HTHOCTH
OCHOBHOT'O BEI[ECTBA.

4.MexaHu4ecKasi CMECh YaCTHI] METAJUIA U IUAJICKTPHKA.

OIIK-9.V.1

10

[TonydyeHnune noaynpoBOJHUKOB P-TUIA O0ECIIEUNBAIOT IPUMECH:
1.C BaJIeHTHOCTBIO MEHbIIEH, yeM y ucxoanoro matepuana (In,
Ga).

2.YetsipexBanentusie (C, Sn).

3.IlatuBaneHTHBIC (AS, Sb).

4.C BaJIEHTHOCTBIO OOJIBLIEH, YeM Yy UCXOIHOTO MaTepHuala.

OIIK-4.3.1

11

ConocraBbTe Ha3BaHUSI SHEPTETUUECKUX YPOBHEHN MPUMECHOTO
ITOJIYIIPOBOJIHUKA C HANMEHOBAHUSIMH:

OIIK-4.B.1




)
)

[

I

A) 3oHa IPOBOANMOCTH,

b) Banentnas 30na,

B) 3anpeennas 30Ha.

3anumuTe BEIOpaHHBIE OYKBBI 107 COOTBETCTBYIOLITUMHU
nuuppamu: 1 - ,2- ,3-.

12 OCHOBHBIMU NIOJIBUKHBIMU HOCUTEJSIMU B MOJTYITPOBOJIHUKE P- OIIK-9.¥.1
TUIA SBISAIOTCS:
1.25neKTpOHBL.
2.I1onoxxuTenbHbIE MOHBIL.
3.0TpunarenbHble HOHBI.
4. JTpIpKu.
13 | OcHOBHBIMH MOABHKHBIMH HOCHTEIISIMH B TIOJTYIPOBOTHHUKE N- OIIK-4.3.1
TUTIA SBIISIOTCS:
1.ITonmoxxuTenbHbIEC HOHBI.
2.D5IEKTPOHBI.
3.0tpunarenbHble HOHBI.
4. /Tp1pKn.
14 | ConocraBbTe Kakue U3 MpeIoKEeHHBIX MOoABWKHBIX HocuTenelt | OIIK-4.B.1
B MOJIYIIPOBOJHUKAX COOTBETCTBYIO:
1. p-tumy,
2. N-THIy.
N3 npenokeHHbIX:
A) TlonoxuTenbHbIE HOHBI.
B) DnexTpoHsI.
B) OtpunarenbHble HOHBI.
I') dbipku.
3anummure BoIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU
OyKBaMH:
1- ,2-
15 CormocTaBbTe BHJI ITpoIiecca OIIK-9.V.1
A) by,
B) npeiid

HOCHUTCIIA B MOJYIIPOBOAHUKE U €I'0 OIIMCAHHUEC:




1) JIBu>keHUEe HOCUTENEH 3a CUET AIEKTPUUYECKOTO MOJIsl.
2) XaoTH4eCKOoe TETUIOBOE JIBUKEHHE HOCUTEIICH.

3) JABrKeHuUe 3a cUeT pa3HOCTH KOHIEHTpAIIHil.
3anumuTe BRIOpaHHBIE U(PHI IO COOTBETCTBYIOIIHMMHU
OyKBaMU:

A- ,b-

16

[TonynpoBonHuKY. MeXxaHU3M 2JIEKTPUYECKON IIPOBOJIUMOCTH.
Buns! nonynpoBogHukos. [Ipaktruyeckoe NpuMeHEHHE.

OIlK-4.3.1

17

Juon. Tunbl nuoaoB. XapaKTEepPUCTUKHU U TTApaMETPhI THOIOB.

OIIK-4.B.1

18

9J'IGKTp0HHBIe KOMITIOHCHTBEI. KJ'IaCCI/I(bI/IKaI_[I/IH.

OIIK-9.V.1

19

Huonno-pesuctuBnsie siueiiku ([IPS). Onpenenenue.
Haznauenwne. YcnoBunoe o6o3nauenue J[PS1.

OIIK-4.3.1

20

OCHOBHBIE 3JICMCHTBI OJICKTPOHHKH.

OIIK-4.B.1

21

YKaKuTe KaK JOHKHBI OBITh CBSI3aHBI CABUT (pa3 @yc
HANPSDKEHUS YCUITUTEIIEM CO CABUTOM (a3 (pOC HAPSHKEHUS B
1enu oOpaTHO CBSI3U AJI1 BOBHUKHOBEHUSI CAaMOBO30YK/ICHUSI.

1. pyc + @oc = 271n (n — 11€7I0€ YHUCIIO),
2. pyc + @oc = 1/2nn (n — uenoe 4ucio),
3. pyc + @oc = 7tn (n — 11€J10€ YKCIIO).

OIIK-9.V.1

22

AMIUTATYIHBIA MOAYJISATOP — 3TO ...

1. mpeoOpa3oBaTesib HOCTOSHHOTO CUTHANIA B IEPEMEHHBIN
(UKCUPOBaHHOM YaCTOTHI,
2. mpeobpa3oBaTeNib MEPEMEHHOTO CUTHAJIA B TTIOCTOSTHHBIN

3. mpeoOpa3oBaTeslb IEPEMEHHOTO CUTHAIA B IEPEMEHHBIH
JPYrOM 4aCTOTBI.

OIIK-4.3.1

23

Bri6epuTe B kakux yctporctBax CAY wyarie Bcero
MPUMEHSIOTCS BHIIPSIMUTEIH:

1. B ICTOYHUKAX MTUTAHWUS,
2. B CETEBBIX QHIIBTPAX,
3. B CHJIOBBIX IPUBO/IAX.

OIIK-4.B.1

24

Tpurrep ¢popmupyeT BIXOJHON CUTHAJ MPH 110/1a4€ BXOJHOTO
CUTHAJA. ..

1. mpou3BOIBLHOM (POPMBI,
2. ompeenéHHOTO BH/IA,
3. ¢ HyJIEBOM aMIUIUTYAOMU.

OIIK-9.V.1

25

VYkaxute npuMep NpUHIMINAIBHON dJeKTpuyeckon cxema JIP:

OIIK-4.3.1
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26 | lpeiid Hyns B peasibHOM WHTETPATOPE - ITO OIIK-4.B.1
1. mosiBNIeHHE BBIXOAHOTO HAPSHKEHUS TIPU HYJIEBOM
BXOJIHOM HAIPSHKCHUU,
2. CHUKCHHE BBIXOJTHOTO HAIIPSDKCHUS,
3. UIBMEHEHHUE YaCTOTHI BBIXOIHOTO HAIPSKCHHSI.
27 K HenmocraTkaM peskxiMa CUMMETPUYHONW KOMMYTallun OIIK-9.¥.1
OTHOCHUTCS:
1. noBBIIIEHHBIN YPOBEHD IMyJIbCAIIMI TOKA HA HATPY3Ke,
2. HEe CTa0WJILHOCTh BBIXOJAHOTO HAMPSKCHHUS,
3. y3KUii AMana3oH U3MEHEHHUs CKBaKHOCTH UMITYJILCOB.
28 | Ycunurenu Kiaccu(GUIUPYIOT MO: OIIK-4.3.1
1. poxy Toka (ITOCTOSHHBIN U IEPEMEHHBII ),
2. 1O YaCTOTHBIM XapaKTEPUCTHKAM,
3. IO KOJTMYECTBY KAaCKaJ[OB YCHIICHUS,
4. Mo Ha3BaHHUIO.
29 CorocTaBbTe Ha3BaHUS dIIEMEHTOB U UX 00o03HaueHue Ha cxeme: | OITK-4.B.1

5.
A) 3azemieHue.

b) Konneuncarop.
B) Pezucrop.
I') [lepemenHbIi pe3uctop.
J1) [lepemeHHbII1 KOHIEHCATOP
3anuuuTe BRIOpaHHbIE HU(PHI 107 COOTBETCTBYIOIIUMHU




OyKBaMu:

A- ,b- ,B- ,I'-,/1-.
30 | ComocTaBbTe CXE€MY BKIIOUYCHHUS BBITPSIMUTEIBHOTO JHOAA TS OIIK-9.V.1
HCCIIEIOBAHMSL:
A) npsmoii BetBu BAX,
b) oOparnoii BeTBu BAX,
CO CXE€MaMH OJKIIIOYECHUS:
Q Q
\V4 + \\V 0 +
O -
1 2
Q Q
+ +
V » Y (V) —
Q Q
3 4
3anummure BHIOpaHHBIE TU(PHI IO COOTBETCTBYIOIIUMHU
OyKBaMH:
A- ,b-.
31 | Iopsmok pacuera Tpex(a3HbIX ceTell ¢ HEpaBHOMEPHOM OIIK-4.3.1
Harpy3Kko# ¢as:
1) onpenensoT cedeHue MpoBOJIOB, CUUTASI HATPY3KY
PaBHOMEPHOI;
2) pacrmpeiensioT 0 BO3MOKHOCTH Harpy3Ky Mexy dazamu
PaBHOMEPHO;
3) onpenenstoT ¢a3Hble WK MexX(pa3zHble TOTEPU HANIPSHKEHUS;
4) npu HEOOXOTUMOCTH MEpepacIIPeIeNIAIOT Harpy3Ky MEXIY
¢bazamuy;
5) nenaroT NpOBEPOUHBIN pacyer.
32 | Ilopsmok pacdera TOKOB KOPOTKOTO 3aMBIKaHHS IT0 PACUYETHBIM OIIK-4.B.1

KPHBBIM:

1) HaXOJAT pacyeTHOE CONIPOTUBIICHHE;

2) HaXOJAT MO PACYETHBIM KPUBBIM MIEPHUOJUUECKYIO
COCTaBJISIOUIYIO0 TOKA KOPOTKOTO 3aMbIKaHUS;

3) IpUBOJAT pacyeTHOE CONPOTUBIICHHE K HOMUHAJIbHOMN
MOIIIHOCTH BCEX T€HEPATOPOB B CXEME;

4) HaxonAT aOCOTIOTHOE 3HAUCHHE TOKA KOPOTKOTO 3aMBIKaHUS
JUISl TEHEPATOPHOTO HATIPSIKEHMUS.

00Oy4YeHUs, Ipe/ICTaBICHbI B Ta0mie 19.

HepequL TEM KOHTPOJIBHBIX pa60T IO JUCIUIIIINHEC 06yqa101m/1xcs{ 3a04YHOMI (I)OpMLI




Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTrepuaibl,  ONpEAENSAolUe  MPOUEAYpbl  OI[EHHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaromuXcs
'VAIL

11. Meroaudeckue yKazaHus Ui 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCITUTILTAHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHuw 0aHHo2o pazoena)

11.1. Meroauueckue ykazaHus A OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajiga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE HU3JOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOU JIEKIIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
dbyHIaMeHTalbHBIX Mpo0JeM JUCHMIUIMHBI, METOJAOB HAYYHOTO IIO3HAHHWSA, HOBEHIINX
JOCTUXKEHUIN HayyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaIMOHHYI0 (QyHKIUU. JIeKus packpbpiBaeT MOHATHHHBIN anmapat
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LENbHOE NPEJACTABICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJIy4YEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OINpPEEIISIETCS LeJIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHEe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSTEJIbHOI'O TBOPYECKOTO MBILIJICHUSI.

— TOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiiine rofbl;

— HayyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CllaliloB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCLUILIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

- JIEKIUs C UCTIOJIb30BAaHUEM CIIAI0B

- OCHOBHBIE MOHATHUS O IPOBOAMMOCTH MOJIYIPOBOJHUKOB

- CTPYKTYypa IOJIyIPOBOJHUKA

- CTpOEHHUE MOJIYIPOBOAHUKOBBIX TPUOOPOB

- BAX pa3nu4HbIX MOITYHIPOBOJHUKOBBIX IPUOOPOB

- IOCTPOEHHE PA3IMYHBIX AIEKTPUUECKUX CXEM Ha OCHOBAaHUU

CBOWCTB MOJIYPOBOJHUKOBBIX IPUOOPOB

Jlexu OCHOBBIBAIOTCS HA YIEOHOM ITOCOOHH:

[MumuakoB B.®., Tlonskosa T.I'., IlunutakoB [[.B. Dnextponuka: ydeOHOE
nocobue / [Tox pen. unmakosa B.®.  CII6.: TYAIL — 2015. — 216¢




Ecnu memoouueckue yxkazanusi no 0C60eHU0 NeKYUOHHO20 MAmMepuana umeromcs 8
U30aHHOM 8Ude, 8 8Ude INeKMPOHHBIX pecypcos oubnuomexu I'VAIL, cucmemvr LMS, xageopwt u
m.o., HeoOx0oumMo dams Ha Hux ccovliky unu npueecmu URL adpec.

11.2. Metoauueckue ykazaHUS [Uisi OOy4YarOIIUXCS MO MPOXOXKIACHUIO MPAKTHUECKUX
3aHSITHH (eciu nPpedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHuzaluu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS T10JI PYKOBOJICTBOM ITPETO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOGHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOM
JUCLHUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Lenbro mpakTUYECKOTO 3aHITHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YYArOIIMMCS
YMEHUH 1 HaBBIKOB IIPAKTUYECKOM EATETLHOCTH 110 U3y4aeMOU AUCIUTUINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYAIOLIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKpeIuvieHue, YriayOJIeHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA IpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[IO3HABATEIBHBIX CIHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIUILIINHBI,

— BBIpA0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrnieueHue palMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M MHAMBHAyaTbHOU (opM
o0OyueHusl.

TpeOoBanus K NPOBEICHUIO TPAKTUYCCKUX 3aHATUN
Meroauueckue yka3anusi 1 TpeOOBaHUsI K IPOBEJCHUIO MPAKTUICCKUX 3aHITUI
NPUBENICHBI B CIICAYIOIINX UCTOYHHUKAX
[unuaxkos B.®., JI.B. Hlumnakos, E.B. Anucumosna. [IpoektupoBaHue 3J1€KTPOHHbBIX
YCUIIMTENIBHBIX YCTPOICTB Manoil MomHocTu: yueoHoe nocodue. — CI16.: I'VAIL- 2015 — 99¢

11.3. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
paboTt (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xozme BbIMONHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJDKeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BreinonHenue nabopaToOpHbIX pabOT 00ydaroIUMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUE CIEAYIONUX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JIETATM3aIlUs TEOPETHYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 U3y4aeMOH TUCIUIINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHEM U TPUOOPAMH.

[IpoBenenue nabopaTOpHBIX pabOT periaMeHTHpYeTCs NpaBWIAMU OXpaHbl TpyAa M
TEXHUKU O€e30MacHOCTH, YTBEpKAeHHbIMU pekropoM ['YAIL 3aganue Ha BBINOJIHEHUE
7a00paTOpHBIX paboOT ompezenseTcs MpernojaBaTelieM B COOTBETCTBUM C  HACTOSLIECH



IpOTpaMMOM  TUCHMIUIMHBI «DJIEKTPOHUKA» M y4yeOHbIM IutaHoM HampasieHus 16.03.01
(MeToauyecKue yKa3aHus MPUBEICHBI B JICKTPOHHBIX pecypcax Kadeaps)
Otuer o nabopaTopHoii paboTe nmeeT (HopMy THIIEPTEKCTOBOTO JTOKYMEHTA,
COJIepKalIero 3aJaHue Ha JabopaTopHyro padoTy, KpaTKHe TEOPETUUECKUE CBEIECHUS 110
TeMe padoThl, OMMCAHUE CXEM U aJITOPUTMOB, UCIIOJIb30BAHHBIX IIPU BHIOJHEHUH PAOOTHI,
pe3yJbTaThl BEIYUCIUTENBHBIX SKCIIEPUMEHTOB B BHJIE ITPa(UKOB (InarpamMm), a TaKk>ke BbIBObI
110 UTOTaM MPOAETAHHON PabOThI

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe
OTueT MODKEH COAEpIKaTh TUTYJIBHBIA JIUCT, a €ro COJEPKaHHE JOJDKHO OBITh
opopmiieno cormacHo 'OCT 7.32 — 2017. HopMaTuBHash NOKyMEHTAIMsI, HEOOXOAMMAS MJIst
odopmicHus, IpuBeaeHa Ha diieKTpoHHOM pecypce I'Y AIT: https://guap.ru/standart/doc

11.4. Meroauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOMHEHHSI CaMOCTOSTENLHONW paboThI, y oOydaromerocst (GopMHpYyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/H>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYCHHsI, TIOMOTACT IOJYYUTh HABBIKH TTOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYIO — padoTy
00yJaroUUX CSASBIISIOTCS:

—  y4e0OHO-METOJIUYECKUN MaTepHall 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs IO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcs
10 3a04HOU (hopme 0OyueHus).

11.5. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUINHBI.

Texymuii KOHTPOJb YCIIEBAEMOCTH CTYIEHTOB IIPOBOAMTCS IIyT€EM MOHUTOPHHIA
pe3yJbTaTOB BBINOJHEHUs Ja0OpaTOPHBIX pPabOT, KOHTPOJIBHBIM BONPOCAaMH Ha 3alluTe
INPAKTUYECKUX M JA0OpaTOpHBIX paboOT, IMyTeM IMONIY4eHHUs OOpaTHOW CBA3M BO BpeMs
IIPOBEJECHUS JIEKIIUN

11.6. MeTtoauueckue yka3aHHs JJIsi OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[TpomexxyTouHass  arrectaiss  OOydarOIIMXCsl ~ MPEAyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— o9K3aMeH — ¢opMma OIEHKH 3HAHHM, MOJYyYCHHBIX OOYdYalomMMCS B TpOIEcce
U3yUYeHHs BCeW JIMCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSTEIBHOM paboThl, CIIOCOOHOCTH
HpI/IMeHHTB nux js pemeHI/m HpaKTI/ILIeCKI/IX 3aga4v. 9K3aMeH, KaK HpaBI/IJ'IO, HpOBO}II/ITCH B
NEpUOJT SK3aMCHAIMOHHONW CECCHMHM M 3aBEpIIAcTCs AaTTECTAIIMOHHON OILICHKOH «OTIUYHOY,
«XOPOIIIOY», «YIOBIETBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.



CBoeBpeMeHHas caya OTYETOB I10 JIAOOPATOPHBIM U MPAKTUUYECKUM , U TIOJ0KHUTETbHBIHI
pe3ynbTaT TEKYIIEro TECTUPOBAHUS MOYKET YUYUTHIBATHCSA MPU MPOBEACHUH MTPOMEKYTOUHON
aTTECTaLIUU.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




