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
YTBEPXIAIO
OTBETCTBEHHBIN 3a o0pa3oBaTeIbHYIO
porpamMmy

JIOII.,K.?.H.,JTOII.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

T.H. Ennna

(MHHUIHAIB, (HaMHITIS)

(TToaIuCH)

«04» despansa 2025

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

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

Kon HanpaBieHus noaroroBku/ 10.03.01

CIICIUaJIbHOCTH

HanmenoBanme HaIpaBJICHUA
HO,[[I‘OTOBKI/I/ CIICOHUaJIbHOCTH

Nudopmannonnas 6e30macHOCTb

HaunmenoBanue
be3onacHOCTh KOMITBIOTEPHBIX CUCTEM
HANpPaBIEHHOCTU
®opma 00yueHus OuHas
l'on mpuema 2025

Cankr-IlerepOypr— 2025




JIuct cornacoBanus paboueil mporpaMMbl AUCHUTUIAHBL
[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» despains 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, 3BaHHE) (moamucek, nara) (MHUIMATEL, GaMuITHs)



Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
10.03.01 «MudpopManmonHas 0€30MacHOCThY HAINPaBIEHHOCTH «be30MmacHOCTh KOMIIBIOTEPHBIX
cuctem». Jlucrumnuna peanusyercs kagenpoit «Ne31».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-4 «CrocobeH mpuMEHSTh HEOOXOAMMble (U3MUYECKUE 3aKOHBI W MOJEIH s
peleHus 3aaa4 npodeccuoHaIbHOM 1eATeIbHOCTH

OIIK-12 «CnocobGeH mpoBOIUTH MOJATOTOBKY MCXOIHBIX JAHHBIX Ui MPOEKTUPOBAHUS
MOJICUCTEM, CPEACTB OO0ECleyYeHHs 3alUThl MHPOpPMAIMU U Uil TEXHHUKO-3KOHOMHYECKOIO
000CHOBaHHS COOTBETCTBYIOIINX IPOEKTHBIX PELICHUI»

CopepxaHue TUCHUIUIMHBI OXBAaThIBAE€T KPYI BOIPOCOB, CBSA3AHHBIX C MPHUHIIMIIAMU
paboThl TOMYMPOBOJHUKOBBIX MPUOOPOB: THOJOB, CTAOMIIMTPOHOB, IMOJIEBBIX W OWITOJSIPHBIX
TPAH3UCTOPOB, OIEPAIMOHHBIX YCHJIUTENEH, a TakkKe CXeM pa3IHYHbIX 3JIEKTPOHHBIX
YCUJINTENbHO-TIPE0OPA30BATENIbHBIX YCTPOUCTB, IOCTPOCHHBIX HA X OCHOBE.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromme QGopMbl OpraHu3aluu
yaeOHOro mporiecca: JISKIUH, 1a00paToOpHbIC padOThI, CAMOCTOSATEIbHAS paboTa 00YJarOIIerocs,
KOHCYJIbTAIIHH.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs arTecTanus B opMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

Nzyuenue

JUCHUITIIMHBI ((9J'ICKTpOHPIK&» Ja€T BO3MOXHOCTBb CTyACHTaM HE TOJIBKO

u3ydaTh (PU3HMUCCKUE 3aKOHOMEPHOCTH, JIC)KAIINE B OCHOBBI MOJIYIPOBOJHHUKOBBIX IPUOOPOB U
CXEMbI YCHIHTEIBHO-TIPEOOPa30BaTEIbHBIX YCTPOUCTB, HO TIOHUMATh UX POJIb M 3HAYEHHE IPU
npoekTrpoBanuu kak CAY Tak ¥ uH(OPMAIIMOHHBIX CUCTEM B IIEJIOM.
1.1. JlucuMiivHa BXOJUT B COCTaB 00S3aTEIbHON YacTH 00pa30BaTeIbHOMN IIPOrpaMMbI
BEICIIero oopazosanus (naiee — OIT BO).
1.2. TlepeueHp MIaHUPYEMBIX PE3yJILTATOB OOYUEHHS 110 AUCIUILUINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHUs AUCHUILIMHBI OOYYaIOIIMKCS JODKEH 001alaTh CISAYIOINIMMHA
KOMIIETCHIIMSIMU WM UX 4acTsAMU. KOMIIETEeHIIMN U MHIMKATOPBI UX JOCTUKEHUS TPUBEACHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynma)
KOMTIECTCHIITNH

Konn
HauMEHOBaHHE
KOMIIETEHIIUHA

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

O6menpodeccronanbHbIE
KOMITCTCHIIHH

OIIK-4 Cnocoben
MPUMCHSITh
HEeo0OX0aUMBIE
(bu3nYecKue 3aKOHbBI
1 MOJEIN JIst
pelIeHus 3a1aq
podecCHOHABLHOM
JIEATEIbHOCTH

OIIK-4.3.6 3HaeT OCHOBOMNOJIAraIoIIne
IIPUHIIAITEI pA0OTHI AJICMEHTOB U
(YHKIIMOHATBHBIX Y3JI0B 3JIEKTPOHHOMN
anmapaTypsl CPEJICTB 3Tl HH()OPMALIUN
OIIK-4.Y.3 ymeer u3mepsTh napameTpbl
BJIEKTPUYECKOMN LIETH

OIIK-4.V .4 ymeer aHanu3upoBarhb
MPOILIECCHI, TPOTEKAIOIINE B JIMHEHHBIX U
HEJIMHENHBIX JIEKTPUUECKUX LIETISIX
OIIK-4.B.1 Bnageetr MeTogaMu pacuera
IPOCTHIX JINHEWHBIX U HETMHEUHBIX
JJIEKTPUYECKUX Lenen

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-12 Cnocoben
MIPOBOJIUTH
MOJTOTOBKY
HMCXOIHBIX JTAHHBIX
ISt
MIPOSKTUPOBAHUS
MOJICUCTEM, CPEJICTB
obecreueHus
3aIIUTHI
uH(popMaLuu 1 JUIs
TEXHHKO-
SKOHOMHYECKOTO
000CHOBaHHS
COOTBETCTBYIOIIUX
MPOEKTHBIX
peneHnit

OIIK-12.V.1 ymeer onpenensarsb
MH(}OPMALIMOHHYIO HH(DPACTPYKTYpPY U
UH(POPMALIMOHHBIE PECYPCHl OPTaHU3AIIH,
MO UIEKAIIUE 3aIUTE

—  « ®Ou3ukay;

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JuctumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCIUTUIAH:

3HaHMs, TOJYyYEHHBbIE NPU W3YYEHUU MaTepuana AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSTENIBHOE 3HAYECHHE, TaK M UCIIOJIb3YIOTCS PU U3YYEHUHN APYTUX JUCHUTIINH:




— IIporpamMHo-anmapaTHBIE CpEICTBA 3alIUTHl HHGOpMAIMM B HH(POPMALMOHHBIX
CUCTEMAX M CETHX.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4COHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne4
1 2 3

Oobwan mpyooemKkocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nexmun (JI), (gac) 34 34

npaktudeckue/cemunapckue 3anarus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (4Jac)
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3gensl, TeMBI TUCITUIIINHEI Jlekinn 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cewmectp 4
Paznen 1. D1eKTpONPOBOIHOCTh
MOJTYTIPOBOTHUKOB
Tema 1.1.CobcTBeHHBII (OeCTIPIMECHBIH)
MOJTYTIPOBOTHUK
Tewma 1.2.IIpumecHBIi MOTYIPOBOIHUK 3 1 4
Tema 1.3.21€KTpOHHO-ABIPOYHBII
nepexo.

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

Paznen 2. [TomynpoBOAHUKOBBIE THOIBI
Tema 2.1. BeinpsimuTenbHble
MOJTYIIPOBOJHUKOBBIE TUOABI: IIPHHIIUT 3
JeUCTBUS, XapaKTEePUCTUKH, TAPAMETPHI.
Tema2.2. ITomynpoBOAHUKOBBIE
CTaOWJINTPOHBI : IPUHIIMII ACHCTBUS,




XapaKTePUCTHKH, TapaMETPHI.
Tema2.3.IlapameTpuueckuii cTabuan3aTop
HaNpsDKEHUS] Ha CTaOMIIMTPOHE

Pa3nen 3. Tupucropsl
Tewma3.1. JluonHble THPUCTOPHI
Tema3.2. TpuoaHbIC THPHCTOPHI
Tema 3.3. CuMuCTOpPHI

Pa3nen 4. bunonspHelie TpaH3UCTOPHI

Tema 4.1. [IpuHuMD AeiCTBUS OUITOJIIPHOTO
TpaH3UCTOpa

Tema 4.2. TpaH3ucTop Kak yCHIUTEIbHBIN
npudop

Tema 4.3. Pexxumbl pabOTHI OUTIOIIPHOTO
TpaH3UCTOpa

Tema 4.4. Ctatnueckue BOJIbT-aMIIEPHBIE
XapaKTePUCTUKHU U IapaMeTPbl OUITOJIIPHBIX
TPAaH3UCTOPOB

Paszpnen 5. Ilonesele TpaH3UCTOPBI
Tema 5.1. IToneBoit TpaH3ucTOp C p-
NIepexoaoM

Tema 5.2. IToneBo# TpaH3UCTOP C
M30JIMPOBAHHBIM 3aTBOPOM

Paznen 6 ®oTonpueMHuKn

Tema 6.1. CeTousnyyaromui 101
Tema 6.2. doTonpUEeMHUKN

Tewma 6.3. Onronapsl

Pazpgen 7. YcunnrensHo-
npeoOpa3oBaTeIbHbIe yCTPONCTBA
Tema 7.1. Knaccudukarus ycunureneit
Tema 7.2. Iloka3arenu kauecTa
YCUIIUTEIBHBIXYCTPONCTB

Tema 7.3. PexxuMbl paboThbl yCUITUTENS
Tema 7.4. OcoGeHHOCTH OCTPOEHUS
CUJIOBBIX KaCKaJOB

Tema 7.5. TpanchopmaropHbIit
YCHJIMTENIb MOITHOCTH

Tema 7.6. bectpanchopmaropHbIit
YCHJIMTENIb MOITHOCTH

Tema 7.7. Ycunurenu MOITHOCTH B

KIITOYCBOM PECIKHUME

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

Tema 8.2. Peanuzanus
KOPPEKTHPYIOIHUX YCTPOHCTB Ha OY

Paznen 9. Cxembl HETMHENHOTO
npeoOpa3oBaHus HETIPEPHIBHBIX
CUTHAJIOB

Tema 9.1. Cxembl, NOCTPOEHHBIE HA
ocHoBe /[P

Tema 9.2. Cxembl, NOCTPOEHHBIE HA
ocHoBe OV

Pasnen 10. I'enepaTopst
Tewma 10.1 I'enepaTopbl rapMOHMYECKUX




KoseOaHuit

Tema 10.2. TI'eneparopbl JHHEWHHO-
M3MEHSIIOIIET0Cs HaPsKEHUs

Tema 10.3. MynbTuBHOpaTOpHI

Tema 10.4. OnHoBHOpaATOPHI

Tewma 10.5. biokunr-reneparop

Paznen 11. Tpurrepsi
Tema 11.1 CummeTpuyHbIil TpUTTEP

Tema 11.2. Tpurrep ¢ SMUTTEpHOH 3 1 >
CBSI3bI0
Paznen 12. Moaynstopsl u
JEMOTYJISATOPBI
Tema 12.1. AMIIIUTYAHBIE MOAYIATOPBI 3 2 5
Tema 12.2. YacToTHBIE MOIYIATOPHI
Tema 12.3. ®azo0Bble MOAYISTOPHI
Hroro 34 0 17 57
Uroro B cemectpe: 34 0 17 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymei
npodeCcCHOHATIBHOM 1€ TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TEM JICKIMOHHBIX 3aHITHH.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC Ppa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

CoOcTBeHHBIH (OecrTpMecHBIi) MOTYIPOBOAHUK, TPUMECHBIH
MOJIYTIPOBOJIHUK, AJIEKTPOHHO-ABIPOYHBIN MEPEX0/], BOJIbT-aMIIepHast
XapaKTEPUCTHKA p-N IEpexoa

BeInipsiMUATENIBHBIE OTYIIPOBOJHUKOBBIE JUO/IbI: IPUHIIMI IEHCTBUS,
XapaKTepUCTHKH, mapameTpsbl. [lonynpoBoiHUKOBbBIE CTAOUIUTPOHBHI :
IIPUHIMUII ACHCTBUSA, XapaKTEPUCTUKH, apaMeTpsl. [lapamerpuuecknii
CTaOUIM3aTOp HANPSKEHUS Ha CTAa0MIINTPOHE

JnonHbIE THPUCTOPBL: NPUHIMI IEHCTBUS, XapaKTEPUCTUKH,
napameTpsl. TpHOJHBIE THPUCTOPBI: TPUHIUI ACUCTBUSA,
XapaKTepUCTUKH, mapaMeTpbl. CUMUCTOPBI: IPUHIIUII JeHCTBUS,
XapaKTEPUCTUKHU, TaPAMETPHI.

[Tpuniun aeicTBUs OUMOIAPHOTO TpaH3UCTOpa. TpaH3UCTOP Kak
4 YCUJIUTENbHBIN prubop. PesxuMbl paboThl OUMOISPHOTO TPAH3UCTOPA.
Cratnyeckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKHU U ITapaMeTphl
OUIOJISIPHBIX TPAH3UCTOPOB

[ToneBoii TpaH3UCTOP C P-n MEPEXOAOM: TPUHLIMI ICHUCTBHUS,

5 XapaKTEePUCTUKHU, TapameTpbl. [losieBoii TpaH3ucTop ¢
M30JIMPOBAHHBIM 3aTBOPOM: MTPUHIUIT JEHCTBHUS, XapAKTEPUCTUKH,
napameTpbl

6 CreTon3nyJyaromuii TUO/: PUHIINT JeHCTBUS, XapaKTEPUCTHKH,




napaMeTphl.
®otonpuemuuku ( poropesuctop, Goroanoa, GoToTPaH3UCTOP,

(OTOTHPUCTOP: IPUHINII ACHCTBUS, XapaKTEPUCTHKH, TTAPAMETPHI.
OnTonapsl: MPUHIUN JSHCTBUS, XapaKTEPUCTUKH, TAPAMETPHI

Knaccudukanus ycunuteneit. [lokazaTenu kayecTBa yCHIUTEIbHBIX
ycTpoicTB. Pexxumsbl paboTsl yeunutenss. OCOOEHHOCTH MOCTPOCHHUS
CUJIOBBIX KackanoB. TpaHchopMaTOpHBIA YCUIUTENb MOIIHOCTH.

becrpancdopmaTopHbIil yCUIUTEh MOIITHOCTH. Y CHITUTEIH
MOIIIHOCTH B KJIIFOYEBOM PEKUME.

Tunoseie cxembl BKiIoueHust OY (MHBEpTHUpYIOLIEE U
HEUHBEPTUPYIOILlee BKIIOUeHHE). Peanusaius KoppeKTUPYIOIINX
ycrpoiicts Ha OV.

Peanuszanus HEIMHENHBIX XapaKTEPUCTUK HA OCHOBE IHOJHO-
pe3uCTUBHOM siuekku. IlocTpoeHune cxem, peann3yronux HEJIMHEHHbIE
CTaTUYECKUE U TUHAMUYECKUE XaPAKTEPUCTUKH HIEMEHTOB U
YCTPOMCTB CHCTEM aBTOMATUYECKOI'O YIIPABJIEHUS Ha OCHOBE
OIEPAllMOHHBIX YCHIIUTENIEH.

10

['eneparopsl rapMOHUYECKUX KoJieOaHuM. [ 'eHepaTopbl JIMHEHHO-
M3MEHSIOIIET0Cs. HanpsHKeHUsl. MylbTHBUOPATOPEI.
OpnnoBuOparopsl. biiokuHr-reneparop

11

CumMeTrpuuHsblil Tpurrep. Tpurrep ¢ SMUTTEPHOM CBSI3bIO

12

AMIITUTYAHBIE MOLYIATOPBL. YacTOTHBIE MOAYIATOPbI. Pa30oBbIe
MOJYJIATOPBI. AMIUIMTYJHBIE JEMOLYIATOPEL. YacTOTHBIE
JIEMOAYJISITOPBI

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

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tewmsl npaktuueckux | ®opmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTHUYECKOH |paziena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, |AUCIUI
(gac) JIMHBI
VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanue 1a60paTopHbIX paboT TpyZOEMKOCT®, | MPAKTHHECKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIWI
(gac) JIMHBI
Cemectp 4
1 | BonpT-amnepHbIe XapaKTEPUCTUKH AUOIOB 05 1
CTaOWJINTPOHOB '
2 | UccnemoBaHue mapamMeTpHIeCcKOro
cTabmiIn3aropa HalpspKeHHUs Ha 05 1
CTaOMIIUTPOHE




HccnenoBanue ABYXIOIYIIEPHOIHOTO

0,5 2
BBITIPSIMUTEJIS
4 | BonmbT-aMIIEpHBIC XapaKTCPUCTUKH 05 5
THPUCTOPOB
5 | BonbT-amnepHbIe XapaKTePUCTUKH
OUIIONIIPHOTO TPAH3HCTOPA (CXEMBI 0,5 3
BriroueHust ¢ Ob u OD)
6 | MccnenoBanue 0 JHOKACKaHOTO YCHIINTEIS
MOIITHOCTH Ha OUITOJIIPHOM TPAH3HCTOPE 0,5 3
(Knacc A)
7 | UccnemoBaHue 0JJHOKACKAIHOTO YCHIIUTEIIS
MOIITHOCTH Ha OUIIOJISIPHOM TPAH3UCTOPE 0,5 4
(Knacc B)
8 | BonbpT-amnepHbie XapaKTEPUCTUKH MOJIEBBIX 05 4
TPaH3HCTOPOB
9 | UccnenoBaHue 0JJHOKACKATHOTO YCUIIATEIIS 15 56
MOIIIHOCTH Ha TIOJIEBOM TPAH3UCTOPE ’
10 | BonbT-amIiepHbIe XapaKTEPUCTHKU 15 6.7
(OTONPUEMHUKOB M CBETOIMOJIOB ’ ’
11 | Yeunurens momuocTH (Knace D) 1 8
12 | YceunurenpHO-TIpeoOpa3zoBaTelIbHEIC 15 8
ycTpoiictBa Ha OY ’
13 | Cxembl HEMUHEHHOTO MTPeoOpa3oBaHuUs
15 8,9
curHasioB Ha OY
14 | 'enepaTop CHHYCOMAATBHOTO HAMPSHKEHUS
15 9,10
Ha OY
15 | I'eneparop IMHEHHO-U3MEHSIOLIErOCs
15 10,11
HanpsbkeHus Ha OY
16 | MynsTHBUOpaTOp M ogHOBUOpaTop HA OY 15 11,12
17 | AMIuMTYIHBIN 1eMOAYIISITOD 15 12
Wroro B cemectpe 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOW PabOTHI

VY4eOHBbIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIXxcs

Bugsl camoctosTensHON pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJCHLI B Ta6J'II/II_Ie 1.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4
Bun camocrositensHOl paboTh
yac qac
1 2 3
N3y4eHne TeOpeTUUECKOro MaTepuana
29 29
qucruminael (TO)
ITonroroBka K TeKyIeMy KOHTPOJIIO 14 15
ycneBaemoctu (TKVY)
IToaroToBka K MpOMEKyTOYHOU 14 15
arrectanuu (I1A)
Bcero: o7 o7




5. IlepeueHnb y4eOHO-METOAMUYECKOTO 0OECIICYCHHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUI MpHUBEIeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIMA

KomuectBo
HK3EMILIAPO
BB
LIudyp/ OubmoTexe
URL apec bubnuorpaduueckas ccplika (xpome
ANIEKTPOHHBI
X
HK3EMILIAPO
B)
https:/lib.guap.ru | DEKTpOHKKa : [ DIEKTPOHHBIA pecypc] : yuebHoe mocobue /
Jjirbis2/compone B. @©. llunutakos, T. I'. [Tonsikosa, /[. B. [lIunutakos ; pen. B.
nts/com_irbis/pdf ®. [MumnakoB ; C.-Ilerep6. TOC. YH-T a’POKOCM.
= npUOOPOCTPOCHUS. - DIEKTPOH. TeKcToBbIe naH. - CII6. : U3x-
_View/?608765 | 55 'y AIL 2015. - 218 c.

) [TpoekTHpoBaHWE 3JICKTPOHHBIX YCHIMTEIBHBIX YCTPOWCTB
https://lib.guap.ru | yanoii mommoctn : [ Dnexrpommii pecype] : yuebHoe
fjirbis2/compone | noco6ue / B. ®. Ilumutakos, JI. B. Ilumuakos, E. B.
nts/com_irbis/pdf | Auucumosa ; pex. B. ®@. [lunwakos ; C.-Ilerepd. roc. yH-T
_Vview/?611634 | @9pOKOCM. NPUOOPOCTPOECHHUS. - DJIEKTPOH. TEKCTOBBIE [aH. -

CIIb. : U3n-so I'YAIIL 2015.-99 c.
https://lib.guap.ru OnekTpoHuka : [ DJEKTpOHHBIH pecypc| yueOHO-
fjirbis2/compone MeToaudeckoe nocodue / B. @. HIunuiakos, 10. B. JIutBuHOB,
nts/com_irbis/pdf B. W. TonuapoBa ; C.-Ilerep6. TOC. YH-T a’pOKOCM.
view /;6 49365 npUOOPOCTPOEHHS. - DJNEKTPOH. TEKCTOBbIe AaH. - CaHKT-
- ' [TerepOypr : U3a-o I'VAIL 2021. - 70 c.
7. TlepeyeHb AIMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIICKOMMYHUKAITHOHHOU ceTn «THTepHEeT»

[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB WH(OPMAITMOHHO-

TEJIEKOMMYHHUKAIIMOHHONW ceTH «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIHHBI

npuBezieH B Tabnmue 9.
[TepeyeHb 3NEKTPOHHBIX 00pa3oBaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «HTepHEeT»

Tabmuma 9 —

URL anpec

HanmenoBanue

He npenycmorpeno

8. IlepeueHp HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOEeCTICUeHHs TIpeicTaBieH B Tadsmire 10.

Tabmuna 10— Ilepedens nporpaMMHOro o0ecrieyeH s

‘ Ne i/t ‘

Hanmenosanue




‘ Multisim v14+

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUTHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHnoBaHue cOCTaBHON 4acTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl
1 | MynpTuMenuiiHas JeKIUOHHAs ayIUTOPUS yi1. bonbmas Mopckas,
1n.67,
a. 52-35, 32-02
2 | Kommbrotepnsiii knacc: MccnenoBanne BAX anomos, yi. bonbmas Mopckast,
CTaOMIINTPOHOB, OUTIOJISIPHBIX U MTOJIEBBIX TPAH3UCTOPOB. 1.67,
HccnenoBanue paboThl BBIIPAMUTENCH a.21-12, 21-13
3 | Crennsr: yi. bonbias Mopckas,
HccnenoBanne BAX n11o10B, cTaOUIMTPOHOB, OUITOJIIPHBIX U n.67,
TIOJEBEIX TPAH3HCTOPOB. HccnenoBanue padboTsl 2.21-09
BBIIPSMUTEIIEH

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOHN aTTeCTaIluN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

3auer Cnucok BONpOCOB;
TecTtsr;

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETCHIIMN 00YyJaronuMucsa NMpUMEHSETCs S-0auibHasi MIKajga OIEHKH CHOPMHPOBAHHOCTHU
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaa ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA

5-0ayubHas mIKana




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJi0 000CHOBBIBAET U apIyMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKA W  HETOYHOCTH  IPHU
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIIbI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
UHJIMKaTopa
Y4eOHBIM MJIAHOM HE PEIYyCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera
Ne i/ [Tepedyens BonmpocoB (3a1ad) 115 IK3aMeHa Kon
UHIMKaTopa
1 CobcTBeHHbIN (O0ecprMeCcHBIH) TOTYIPOBOTHUK OIIK-4.3.6
2 [IpuMecHBII TOJIYyIPOBOTHUK OIIK-4.V.3
3 DIEKTPOHHO-BIPOYHBIN IEPEXO]L OIIK-4.Y 4
4 BonpT-amnepHas XxapakTepHuCTHKa p-n nepexona OIIK-4.B.1
5 BelInpssMUTENIBHBIE TIOJIYIIPOBOJHUKOBBIE JUOBI: IIPUHLIUIT OIIK-12.V.1
NeNCTBUSI, XapaKTEPUCTUKHU, TapaMeTphl
6 [TomynipoBOIHUKOBBIE CTAOMIUTPOHBI: IPHUHIIUI IEHCTBHS, OIIK-4.3.6




XapaKTePUCTHKH, TAPAMETPHI.

7 [TapameTpuueckuii CTaOMIN3aTOP HAPSHKEHUS HA OIIK-4.¥.3
CTaOMIINTPOHE
8 JInoiHbIE TUPUCTOPBL: PUHLIMI JEHCTBUS, XapaKTEPUCTUKH, OIlK-4.Y 4
apaMeTpshl.
9 TpuoaHBIE TUPUCTOPBL: IPUHLUIL ACUCTBUS, XapAKTEPUCTHUKH, OIIK-4.B.1
napaMeTpshl.
10 CHUMHCTOPBI: IPUHIUN IEHCTBUS, XapaKTepucTuky, napamerpsl. | OIIK-12.V.1
11 [TpuHnun nefcTBrs OUITOJISIPHOTO TPAH3UCTOPA. OIIK-4.3.6
12 Tpan3ucrop kak ycrmrtenbHbIH nprdop. Cxema Ob. OIIK-4.Y.3
13 Tpanzucrop kak ycunurenbHbli mpubdop. Cxema OD. OIlK-4.Y 4
14 Pexxumbl paboThI OUTTONSPHOTO TPAH3UCTOPA. OIIK-4.B.1
15 CraTudeckue BOJIbT-aMIIEPHBIE XapPAKTEPUCTUKH U TapAMETPhI OIIK-12.V.1
OUITIOJIIPHBIX TPAH3UCTOPOB
16 IToneBoii TpaH3UCTOP C pP-N NEPEXOAOM: IPUHLIUI JEHCTBHS, OIIK-4.3.6
XapaKTepUCTUKH, TapaMeTPhbl
[TosieBo#t TpaH3UCTOP € U30JIMPOBAHHBIM 3aTBOPOM U OIlK-4.Y.3
17 BCTPOEHHBIM KaHAJIOM: IIPUHIIMII ACHCTBUS, XapaKTEPUCTHKH,
1apaMeTpBhl.
[ToneBoil TpaH3UCTOP C U30IUPOBAHHBIM 3aTBOPOM U OIIK-4.Y 4
18 MHYLIUPOBAHHBIM KaHAJIOM: IPUHIUI 1EUCTBUSA,
XapaKTePUCTUKH, TapaMETPBhl.
19 CBerousnyyaroluid JM0A: PUHLIKI IelicTBUs, XxapakTepuctuku, | OIIK-4.B.1
I1apaMeTpBhl.
20 CD(iTOHpI/IeMHI/IKI/I (dporopesucrop, GOTOANO: TPUHITUTT OIIK-12.V.1
JINCTBUSI, XapaKTEPUCTHKH, IAPAMETPHI.
21 ®oronpueMHUKH (HOTOTPaH3UCTOP, (HPOTOTUPHUCTOP: MIPUHIIMIT OIIK-4.3.6
JENCTBUS, XapaKTEPUCTUKHU, TApAMETPBhI).
22 Onronapsl: NPUHIMUI ACHCTBUSA, XapaKTEPUCTUKHU, TAPAMETPHI. OIIK-4.V.3
23 Knaccudukanus ycumurenei OIIK-4.Y 4
24 ITokasaTenu KayecTBa yCUJIMTEIbHBIX YCTPOUCTB. OIIK-4.B.1
25 PexuMbl paOOThI yCUITUTEIIS. OIIK-12.V.1
26 OcoOEHHOCTH TIOCTPOCHUS CHIIOBBIX KaCKaJ0B OIIK-4.3.6
27 TpancdopmaTopHBIN YCHIINTENIb MOUTHOCTH. OIIK-4.Y.3
28 becrpancopmaTopHbIl yCUIUTENh MOIITHOCTH. OIlK-4.Y 4
29 Yceunurenn MOLHOCTH B KIFOIEEOM PEXHME. CummeTpudHas OIIK-4.B.1
KOMMYTallus KJI0UeH.
30 Yceunurenn MOLHOCTH B KIFOIEEOM PEXHME. Hecummerpnunas | OIIK-12.V.1
KOMMYTallus KJII0ueH.
31 Yceunurenn MOLHOCTH B KIFOIEEOM PEXHME. JnaroHanbHas OIIK-4.3.6
KOMMYTallus KJII0ueH.
30 Tunossle cxembl BkitoueHus OV (MHBepTUpYIOLIEe OIlK-4.Y.3
BKJIFOUCHHE).
33 Tunossie cxembl BkItoueHust OY (HEMHBEPTUPYIOIIEE OIIK-4.Y 4
BKJIFOUCHHE).
34 Peanuzanms koppektupyronmx ycrpoict Ha OY. OIIK-4.B.1
35 PeanmaumIvHeJleIeﬁHLIx XapaKTEPUCTUK HA OCHOBE IHOHO- OIIK-12.V.1
PE3UCTUBHOM STUEHKH.
IlocTpoenue cxem, peanu3yroux HelauHelnble cratndeckue u | OIIK-4.3.6
36 JMHAMHYECKHE XapaKTePUCTUKH DJIEMEHTOB U YCTPOUCTB

CUCTCM dABTOMATHUYCCKOI'O YIIPABJICHUSA HAa OCHOBC




ONepalMoOHHbIX ycrinTeneil. HenuneiHocTs BUIa
«OrpanuyeHue»

[TocTpoenue cxem, peau3yroluX HEIMHEHHBIE CTATUYECKUE U OIIK-4.Y.3
JTUHAMUYECKHE XapaKTEPUCTUKU PJIEMEHTOB U YCTPOMCTB
37 CUCTEM aBTOMAaTHUYECKOI'O YIIPABJICHHS HA OCHOBE
OnepalMoOHHbIX ycunuTened. HenuneltnocTs Buaa «30Ha
HEYYBCTBUTEIBLHOCTH

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KYpCOBOW pabOTHhI
Mpe/CTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOI paOOTHI

Ne i/t

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BIITOIHEHHS
KypCOBOH paboThl

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BONPOCOB JJIs TECTOB

Ne
/o

Konx

[IpuMepHBIil epeyeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

1 VYKaXuTe Kak JTOJDKHBI OBITh CBS3aHbI KPUTHYECKOE 3HAUCHUE OIIK-4.3.6
KoddunmenTa 00paTHOi cBs3H PKp ¢ K0 DHUITHEHTOM
yeunenus K ycunutens 6e3 oOpaTHO CBSI3U AJ11 BOSHUKHOBEHUS
CaMOBO30YKICHHUS.

I.pxkp=1/K

2.Bxp>1/K

3.Bxp<1/K

2 VYKaXuTe Kak MOBBICUTH CTAOMIIBHOCTh YaCTOTHI T€HEpATOPA. OIIK-4.Y.3

1. Ucnionb30BaTh CXEMBI KBAPIEBBIX T€HEPATOPOB
2. Vcnonws3oBath cxembl RC-TeHepaTopoB
3. Ucnons3oBars cxeMbl LC-reHepaTopos

3 Pacnipenenute B mpaBUIIbHON MOCIIEI0BATEIBHOCTH AJITOPUTM OIIK-4.Y 4
onpeeleHUs] SKBUBAJIEHTHOTO CONPOTUBIICHUS 1IEMH

h

MOCTOAHHOI'O TOKAa CO CMCIIaHHBIM COCIUHCHUEM PE3UCTOPOB,
MCTOAOM CBEPThIBAHMA.
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3 = Ri2a R12 R3
VYkaxxute Kakoil popmbl HanpsikeHHe GOPMUPYETCS Ha BBIXOJIE OIIK-4.B.1
Tpurrepa.
1. mpsiMOyTonbHOI
2. TpeyroiabHOU
3. CUHYCOMJAJIbHOM
4. mpou3BOJILHOM
Bri6epuTe 17151 4ero Hy>KHbI IMOTHO-PE3UCTHUBHBIE STUEHKU OIIK-12.V.1
(IPSD).
1. ans peann3aluy TUOBBIX KYCOUHO-TMHEWHBIX XapaKTEPUCTUK
2. JUIsl OTpaHUYEHHUS [TapaMETPOB BXOJHOIO CUTHAIA
3. Ui OrpaHUYEHHUs] TapaMeTPOB BBIXOJHOTO CUTHAJIA
4. nnst mpeoOpa30BaHUs CUTHAJIOB TIEPEMEHHOTO TOKa B
MMOCTOSIHHBIH,
5. nns obecrieyeHus 3allOMUHAHUS HANPsHKEHUH TOporos
cpabaThIBaHUs AUO/I0B U CTYIIEHYATOTO U3MEHEHUS
koapduurenTa nepegayu Bxoanoro Usx u onopHoro Uon
HaIpsHKEHUN.
[Ipu nogaue cuHycOMIaTbHOTO CUTHAJIA Ha BXOJI MHTErpaTopa OIIK-4.3.6
MOJIyYaeM. . .
1. GpuIbTp BEpXHUX YACTOT
2. GWIBTP HUKHUX YacTOT
3. GuABTp CpeTHUX YACTOT
[Ipu cuMMeTpUUHON KOMMYTaLIMK KJItOUeH, 171 cirydas aktuBHO- | OIIK-4.Y.3

WHIYKTUBHON Harpy3ku, TOK B Harpy3kKe...




1. He peprIBaeTcs
2. mpephIBaeTcs
3. UMeeT KPaTKOBPEMEHHBIE PA3PHIBBI

8 Bri6epuTe u3 nepedncieHHOro 1Mo KakoMy mapameTpy OIIK-4.Y 4
KJIAaCCU(UIUPYIOT YCUITUTEIH:
1. mo pesxxumy pa®oThl (JIMHEHHBIC U HEIUHEHHBIE),
2. 110 KOJIMYECTBY KAaCKaJI0OB YCUJICHHUS,
3. 1o ’IIeMEHTHOM Oase,
4. 0 Ha3BaHUIO
9 [IpumecHBIN TOTYNIPOBOJHUK — 3TO OIIK-4.B.1
1.Cmech HECKOIBKUX Pa3TUYHBIX MOJIYIPOBOIHUKOB.
2.CruiaB KpeMHUS U TepMaHusl.
3.IToynpoBOHUK, coep kAU B HEOOIBIIOW KOHIIEHTPAIIUN
MPUMECH C BAJICHTHOCTBIO, OTIMYHOM OT BaJICHTHOCTH
OCHOBHOT'O BEII[ECTBA.
4.MexaHu4ecKasi CMECh YaCTHI] METAJUIA U IUAJICKTPHKA.
10 | IlomydeHue moyynpoBOAHUKOB P-THIa obecnieunBaroT npumecu: | OIK-12.V.1
1.C BaneHTHOCTBIO MEHBIIIEH, YeM y ucxoanoro matepuana (In,
Ga).
2.YetsipexBanentusie (C, Sn).
3.IlaruBaneHtHbIe (AS, Sb).
4.C BAJIGHTHOCTBIO OOJIBIICH, 4eM Y UCXOAHOTO MaTepraa.
11 | ComocraBbTe Ha3BaHHUS YHEPTETUUCCKUX YPOBHEW IPUMECHOTO OIIK-4.3.6
MOJTYIIPOBOTHUKA C HANMEHOBAHHSMU:
|
@] [@] -
2
O O
3
A) 30Ha MPOBOUMOCTH,
b) Banenrtnas 30Ha,
B) 3anpemennas 30Ha.
3anumuTe BEIOpaHHBIE OYKBHI 1107 COOTBETCTBYIONTUMHU
mappamu: 1- ,2- ,3-.
12 | OCHOBHBIMH MOABMYKHBIMH HOCHTEIISIMH B TIOJTYIIPOBOTHHUKE P- OIIK-4.Y.3

THUIIA ABJIAOTCA:

1.OnexTpoHBL.
2.11on0XHUTENbHBIE NOHBI.
3.0TpunarenbHble HOHBI.




4. JTpIpKH.

13

OCHOBHBIMHU MNOABUXKHBIMU HOCHUTCIIAMU B IOJTYIIPOBOAHHUKCE n-
THUIIA ABJIAKOTCA:

1.IlonoxxutenbHbIE HOHBIL.
2.DJIEKTPOHBI.
3.0tpunarenbHble HOHBI.
4. JIbIpKH.

OIIK-4.Y 4

14

CorocTaBeTe KaKue 13 MMPEATOKEHHBIX ITOJABUXKHBIX HOCHUTENeH

B ITIOJYIIPOBOAHHUKAX COOTBETCTBYIO!:

1. p-tuny,
2. N-Tumy.

N3 npenoKeHHbIX:

A) IlonoxuTenbHbIE HOHBI.

b) DnexTpoHsl.

B) OtpuniarensHbie HOHBI.

I') Abipxu.

3anuiuTe BIOpaHHbIE HU(PHI O COOTBETCTBYIOILIUMU
OyKkBaMu:

1- ,2-

OIIK-4.B.1

15

CormoctaBbTe BHJ IpoIiecca

A) muddysus,

b) npeiidh
HOCHTENS B TIOJIYIIPOBOAHUKE U €T0 OIMCAHUE:
1) JIBmkeHre HOCUTENeH 3a CUeT PJEKTPUUECKOTO MOJIS.
2) XaoTHUeCKOe TEIJIOBOE IBUKEHHE HOCUTENEH.
3) JIBmkeHue 3a cHeT pa3sHOCTU KOHIEHTPAIUH.
3anumuTe BRIOpaHHbBIE HU(PHI IO COOTBETCTBYIOIIMMHU
OyKBaMu:
A- ,b-

OIIK-12.V.1

16

[TonynpoBoHUKN. MeXaHU3M 3IEKTPUUECKON TPOBOAUMOCTH.
Buns! nonynpoBogHukoB. [IpakTraeckoe NpuMeHEHHE.

OIIK-4.3.6

17

Jwuon. Tunel anonoB. XapakTepUCTUKHA U TApaAMETPBI THOJIOB.

OIIK-4.Y.3

18

DnexTpoHHbIe KOMIIOHEHThI. Kitaccudukanus.

OIIK-4.Y 4

19

Juonno-pesuctuBnslie siueiiku ([IPS). Onpenenenue.
Hasznauenwne. Ycnosnoe obo3naucuue JJPSI.

OIIK-4.B.1

20

OCHOBHBIE 3JIECMEHTBI OJICKTPOHUKHU.

OIIK-12.V.1

21

VKaxuTe Kak J0JKHBI OBITh CBSI3aHBI CABUT (1)33 Qyc
HaMpsKCHUA YCUIIUTCIIEM CO CABUT'OM (1)8.3 (pOC HAIIPSI)KCHUA B

OIIK-4.3.6




1[enu OOpaTHOM CBSI3U IS BOSHUKHOBEHHSI CAMOBO30YKICHUSI.

1. yc + @oc = 27n (n — 1eJI0e YHCIIO),
2. pyc + @oc = 1/2nn (n — meynoe Yucio),
3. pyc + @oc = 7tn (n — 1eJI0e YKCIIO).

22

AMIUTUTYIHBIA MOIYJISITOP — 3TO ...

1. mpeoOpa3zoBarenb MOCTOSTHHOTO CUTHAA B IEPEMECHHBIT
(bUKCUPOBAaHHOM YaCTOTHI,
2. mpeoOpa3oBaresb NEPEMEHHOT0 CUTHAIa B TOCTOSTHHBIN

3. mpeoOpaszoBareb MEPEMEHHOTO CUTHAJIA B TIEPEMEHHBIA
JIPYyror 4aCTOTHI.

OIIK-4.Y.3

23

Bri6epuTe B kakux yctporictBax CAY waiie Bcero
MIPUMEHSIOTCS BBITPSIMUTEIIN

1. B MICTOYHMKAX TTUTAHUS,
2. B C€TEBBIX (DUIBTpaAX,
3. B CWJIOBBIX MPUBOJAX.

OIIK-4.Y 4

24

Tpurrep dopmupyeT BHIXOJHON CUTHAJ MPH 110/1a4€ BXOJHOTO
CUTHAJA. ..

1. mpou3BOIBLHOM (POPMBEI,
2. ompeAeEHHOTO BH/IA,
3. ¢ HyJIeBOW aMIUIMTYAOM.

OIIK-4.B.1

25

VYKaxuTte npuMep NpUHIUIUAIBHON 31eKTpudeckoil cxema JIPS:

OIIK-12.V.1

26

Jpeiid Hyns B pealbHOM MHTETpaTope - 3To

1. mosBICHUE BBIXOJHOI'O HAITPSXKCHUA ITPU HYJIICBOM
BXOJAHOM HAIIPAKCHUU,

2. CHIKCHHUE BBIXOJHOT'O HAITPSIPKCHU A,

3. UBMEHCHHE YaCTOTHI BBIXOIHOT'O HAIIPSIPKCHUA.

OIIK-4.3.6

27

K HEAOCTAaTKaM PCiKUMa CI/IMMCTpI/I‘{HOﬁ KOMMYTaluu
OTHOCHUTCA:

1. noBBIIIIEHHBIN YPOBEHD MyJNbCAIlU TOKA HA HArpy3Ke,
2. He CTaOUIILHOCTH BBIXOJAHOTO HAMPSIKECHHUS,
3. y3kuil Auana3zoH U3MEHEHUS! CKBaXXHOCTH UMITYJIHCOB.

OIIK-4.Y .3




28

Ycunurenu KiaccuGUIUPYIOT TO:

1. poxy ToKa (ITOCTOSTHHBIN ¥ TIEPEMECHHBIN ),
2. 110 YaCTOTHBIM XapaKTEPUCTHKAM,

3. 10 KOJIMYECTBY KaCKaJ0B YCUJICHUS,

4. 110 Ha3BaHUIO.

OIIK-4.Y 4

29

5.
A) 3azemienue.

b) Kongencarop.
B) Pe3ucrop.
I') [lepemenHbIi pe3uctop.
J1) IlepemeHHbII1 KOHIEHCATOP
3anuiuTe BeIOpaHHbIE HU(PHI O COOTBETCTBYIOILIUMU
OyKkBaMu:
A- ,b- ,B- ,T'-,1-.

ConocTaBbTe Ha3BaHUS SJICMCHTOB U X 0003HAYCHUE HA CXEME:

OIIK-4.B.1

30

CormocraBbTe CXeMY BKIIOUEHHSI BBINPSIMUTEIBHOTO O JUTS
UCCIICIOBAHHS:

A) mpsimoii BeTBu BAX,

b) obpatHoit BetBu BAX,

CO CXeMaMH MOKITIOUCHHUS:

[
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F+ | B2
e
~J
>+ | &

<]

N
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lA

N

| +2

3 4

3anummure BhIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU

OyKBaMH:

OIIK-12.V.1




A- ,b-.

31 | Ilopsimok pacueTa Tpex(a3HbIX CeTel ¢ HEPaBHOMEPHOMN OIIK-4.3.6
Harpy3koi ¢as:

1) onpenensoT cedeHue MPoBOJIOB, CUUTAS HATPY3KY
PaBHOMEPHOIA;

2) pacrpeAenstoT 0 BO3MOXXHOCTH HArpy3Ky MeXIy (hazamu
PaBHOMEpPHO;

3) onpenensioT pazHble WK MexX(pa3zHbIe TOTEPU HATIPSHKEHUS;
4) npu HEOOXOAMMOCTH MEPEPACIPENICIAIOT HATPY3KY MEKIY
dhazamu;

5) nenaroT MPOBEPOYHBIN pacyer.

32 | Ilopsimok pacueTa TOKOB KOPOTKOTO 3aMbIKAHUS 10 PACYSTHBIM OIIK-4.Y .3
KPUBBIM:

1) HaXOAT pacyETHOE CONPOTUBIICHUE;

2) HaXOJIAT IO PACUCTHBIM KPUBBIM MEPUOINICCKYIO
COCTaBJISIONIYIO0 TOKA KOPOTKOTO 3aMbIKaHUS;

3) NPUBOIAT pacuETHOE COMPOTUBICHUE K HOMUHATIBHOMN
MOIIIHOCTH BCEX TEHEPATOPOB B CXEME;

4) HaxoasT abCOMIOTHOE 3HAYEHNE TOKA KOPOTKOTO 3aMbIKaHUsI

AJI1 TCHEPATOPHOI'O HAIIPAKCHUA.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTINHBI
(Huoice npueoosmces pekomenoayuu no COCMasieHuo 0aHHo20 paszoena)

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOro marepuana. Ha3HadyeHWe COBPEMEHHOH JICKIIUU B
paMKax JUCITUIUIMHBI HE B TOM, YTOOBI TOJYYUTH BCIO HMH(OPMAIMIO 1O TeMe, a B OCBOCHUU
dbyHIaMeHTaIbHBIX Mpo0OJeM JUCHHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHWS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUs BBINOIHIET METOO0JOTHYECKYIO,
OpPTaHM3AIMOHHYIO U MHPOpMAIMOHHYIO (QyHKIMU. JIeKus pacKpbpiBaeT MOHATHIHBIN ammapat
KOHKpPETHOW 00JacTH 3HaHWS, €€ MpOOJEeMBI, JaeT IEeNbHOE TPEJCTABIICHUE O TUCITUILINHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU JUCIUTITTHAMH.




[TnanupyeMble pe3yabTaThl IPH OCBOSHUH 00YYaIOIKUMUCS JIGKIIMOHHOTO MaTepuana;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHe NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOosBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTENILHON PabOThI;

— TIOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJDKaNIINE TO/bI,

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PAa3IMYHBIX
dbopmynHupoBKax);

— IOJIy4eHHE TOYHOI'O IOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalUued CIaiJoB H
UCIOJIb30BAaHUEM DA3JaTOYHOIO MaTepuallia IpH IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHMOHHOIO MaTepuara:

- JIEKIIUS C UCIIOJIb30BAaHUEM CIIANI0B

- OCHOBHBIE ITOHATHUS O IPOBOAMMOCTH IOJIYIPOBOJHUKOB

- CTPYKTYypa MOIYIPOBOJIHUKA

- CTPOEHHE TOIYIPOBOJHUKOBBIX TPUOOPOB

- BAX paznuyHbIX M0IyIPOBOJAHUKOBBIX IPUOOPOB

- IOCTPOEHUE PA3IMYHBIX NIEKTPUYECKUX CXEM HAa OCHOBAaHUU

CBOWCTB TOJIYIPOBOJHUKOBEIX IPUOOPOB

Jlex1y OCHOBBIBAIOTCS HA y4eOHOM ITOCOOUU:

[MunuiakoB B.®., Tlonskosa T.I'., Ilunutako [[.B. Dnextponuka: yueOHOE
nocobue / [lox pen. lunmakosa B.®.  CII6.: T'YAIL — 2015. — 216¢

11.2. Meroauueckue ykasaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUH (eciu npedycmompeno yueoHblM NIAHOM HO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4yeOHOIo
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro npakTUYECKOro 3aHATHS sl 00y4aroIerocs SBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemsble pe3yabTaThl IPYU OCBOEHUHU 00YUaIOIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HaHUW IpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIECHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMU U METOJUKAMU H3Y4YeHMs] KOHKPETHON y4ueOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUN;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYabHON (popm
00yJeHUsI.

TpeboBaHUA K IPOBEACHUIO NPAKTHUYECKUX 3aHATHI
Metonudeckue yka3zaHuss U TpeOOBaHUS K TMPOBEACHUIO MPAKTUYECKUX 3aHATHIMA
MIPUBEJICHBI B CICTYIOIINX HCTOYHUKAX:




[umnakos B.®., JI.B. [lunutakos, E.B. Anucumosna. IIpoexkTupoBanne 371€KTPOHHBIX
YCUJIMTEIIbHBIX YCTPOMCTB MaJIO MOIIHOCTH: yueOHoe mocodue. — CII16.: 'YAIL.- 2015 - 99 c.

11.3. Meroauyeckue ykazaHUs IJis OOYYAIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
paboT (eciu npedycmompeHro yuedHbim NIaHOM N0 OAHHOU OUCYUNTUHE)

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOy4aIOMUKWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAIUOHHON XapaKTEPUCTHUKON 00y4aromerocs.
BrimonHnenue madopaTopHbIX pabOT COCTOMT U3 AKCIEPUMEHTAIbHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOW YaCThIO
W3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll Yy4eOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLECCOB, SIBIEHUW U OOBEKTOB,
W3Yy4aeMbIX B paMKaX JaHHOW TUCITUILINHBI,

— 3aKperuvieHHe, Pa3BUTHE M JeTalIu3alMs TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKIUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— TpuUOOpeTeHWE  HABBIKOB  CAMOCTOATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHUEM U MPUOOPAMH.

3ananue u TpeOoBaHMS K TPOBEICHUIO JIAOOPATOPHBIX paboT

Metoanyecke ykazaHusi, BApUAHThl UCXOJIHBIX JAHHBIX U TPeOOBaHMS K BBINOJIHEHUIO
7a00paTOPHBIX Pa0OT BRIAAIOTCS KaXIOMY CTYICHTY Iepe/ MPOBEJICHUEM UCCIIEIOBAHUH.

IIpoBenenue 1abopaTOpHBIX PabOT perIaMEeHTHpYeTCsl NpaBUIaMU OXpaHbl Tpylda M
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM [YAIIL. 3amanue Ha BBIIOJHEHHE
7a0opaTOpHBIX pPaboOT ompezensercs MpernojaBaTesieM B COOTBETCTBUM C  HACTOsAIIEH
IpOTPaMMOM  TUCHUIUIMHBL «DJEKTPOHUKA» ¥ ydeOHbIM IianoM Hampasinenus 10.03.01
(MeToqMUYeCKUE yKa3aHHs IIPUBEICHBI B JICKTPOHHBIX pecypcax Kadeapsl).

Crpykrypa u hopma otyeTa 0 1abopaTopHOM padboTe

Otuer o naGopaTopHOM paboTre wuMeeT (QOpMYy THUIEPTEKCTOBOIO JOKYMEHTa,
COJIepKaIero 3aJaHne Ha J1a0OpaTOpHYI0 padoTy, KpaTKHUE TEOPETUYECKHUE CBEACHHS 10 TEME
paboThl, ONUCAHHWE CXEM U aJrOPUTMOB, HCIOJB30BAHHBIX IPHU BBIIOJIHEHUU pPaOOTHI,
pe3yIabTaThl BEIYUCIUTEILHBIX SKCIIEPUMEHTOB B BUJIE TPAPHUKOB (IUarpamMm), a TAKKE BBIBOJIBI
10 UTOTaM MPO/IETaHHON PaOOTHI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

OTuer AOMKEH cojepXaTb TUTYJIbHBIM JIMCT, a €ro CoAep)KaHUEe [OJDKHO OBbITh
odpopmiieno cornmacio 'OCT 7.32 — 2017. HopmatuBHasi HOKyMEHTalMs, HEOOXOoAuMas st
oopmiienns, npuBeeHa Ha 31eKTpoHHOM pecypce ['YAIL: https://quap.ru/standart/doc.

11.4. Metoauueckue yka3aHus [Uid OOYYalOIIMXCS MO HPOXOXKICHHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOM PabOTHI (eciu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

KypcoBoii npoekt/ paboTa mpoBOAUTCS € 1eNbI0 POPMUPOBAHUS Y O0YUYaAIOIIUXCSI OTbITA
KOMIIJIEKCHOT'O PEICHUsI KOHKPETHBIX 33]1au MPO(EeCCHOHANBHOM NeATeTbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoJisieT 00yJaromeMycs:

CTpyKTypa HOSICHUTEIBLHOMN 3aIIMCKHM KYPCOBOT'O MPOEKTa/ pabOThI
CTpyKTypa MOSCHUTSILHOM 3aIIMCKU KYPCOBOI'O MPOEKTa/ pabOThI
1. TuTynBbHBIA TUCT

2. Beenenue

3. AHann3 TeXHUYECKOTO 3aIaHus



https://guap.ru/standart/doc

4. PacueT OKOHEYHOT0 KacKaja yCUJIeHus, paboTaromero B kiacce B

4.1. Be160op TpaH3UCTOPOB MOITHOTO KacKaaa YCUICHUS

4.2. PacueT miiomaay TemI00TBOIA U YKCa MapaJIJIEIbHO BKIIOYEHHBIX TPAaH3UCTOPOB

4.3. PacyeT BeJI€YMH CONPOTUBIICHUN YPABHUTEIIBHBIX PE3UCTOPOB

4.4. PacueT TepMOCTAOMIM3UPYIONINX PE3UCTOPOB BBIXOTHOTO KacKa/ia

5. Pacuer npeaBapUTENbHBIX KacaJ0B YCUIICHUS

5.1. BeiOop TpaH3UCTOPOB NMPEIBAPUTEIHHBIX KACKAIOB YCUIICHHUS

5.2. Pacuer conpoTUBICHUH TPOMEKYTOUHBIX KACKa/I0B YCUJICHUS

5.3. CTBIKOBKA KacKaJi0B YCUJIEHUSI MHOTOKACKaHOTO YCUJIUTEIS

6. PacueT BHEIIHUX 1IENIEH YCUITUTEIIA

6.1. PacueT ko3¢ duipienTa yCHuIeHHsI 0XBaThIBAEMOW YaCTH YCHIUTENS U KO PUIIEHTA
nepeiayu OTpULlaTeIbHONW 00paTHOM CBSI3U

6.2. PacyeT mapaMeTpoOB BHEIIHUX 1NN YCUITUTENS C HapaJlIeIbHON OTpUIIATEIbHOM
00paTHOM CBS3bIO MO HAIPSKEHUIO

6.3. PacueT TpeOyeMoif TOUHOCTH U BBIOOP THIIA PE3UCTOPOB

7. [lpuHuMnuanbHas 3JIEKTPUUECcKas CXemMa yCHIUTENs

8. Maremarndeckoe MOIETUPOBAHUE JIEKTPUUECKON CXEMbI YCHUIIUTEIIS.

9. COOpoUHBIi UepTEXK KOHCTPYKIIUU pa3pabOTaHHOTO YCUIIUTEIS.

10. 3akmtoueHue

11. bubnauorpaduyeckuii ClIMCOK

TpeGoBanus K 0HOPMIIEHHUIO OSCHUTENBHOM 3aMCKU KYPCOBOTO ITPOEKTa/ paboThI
HopmaTtuBHast JOKyMeHTalust, HeoOxoammas Juis OQOpMIIEHHs, NpUBEJEHA Ha
anexktporHoM pecypce I'YAIL: https://guap.ru/standart/doc.

11.5. Meroauueckue ykazaHus JUIsl OOyYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PabOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUpPYETCs
nesnecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS MO BBIMOJHEHUIO KOHTPOIBHBIX PadOT (U 00yJaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.6. MeTtoauueckre yKazaHus [UIsI OOYYArOIIUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIINXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHTIINHEL

CBoeBpeMeHHAsl cJjaya OTYETOB 110 JIAOOPATOPHBIM W TPAKTHYCCKHM 3aJlaHUSAM U
MOJIOKUTEIBHBIA PE3yNbTAaT Ha 3allUTe JTUX PA0OT MOXKET YUYUTHIBATHCS NPU MPOBEACHUU
IIPOMEKYTOUHOM aTTECTAL[UH.



11.7. Metoau4ieckue yka3zaHUs JJisi OOyYarOMIMXCs O MPOXOXKICHHUIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYaIOIIUMCS B XO/€ U3yUYCHHS
y4eOHOM UCUUIUIMHBI B LIEJIOM WJIM MIPOMEKYTOUHAs (10 OKOHYAHUU CEMECTpa) OLICHKa 3HAHUMN
00y4aromuMcs 10 OTAEIbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTAllMOHHOW OIEHKOM «3auTeHO»
WJIU «HE 3aUTEHO».

CBoeBpeMeHHasi caya OTYETOB MO JIA0OpAaTOPHBIM padoTaM, M IOJOKHUTEIbHBIH
pe3yibTaT  MEPUOJMYECKOTO  TECTUPOBAHUS  MOXET  YYUTHIBAThCA MPU  IPOBEACHUU
MIPOMEKYTOUHOM aTTecTaluu.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy JTUCIUIUINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




