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JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

Cr.mper., K.T.H. 04.02.25 B.U. T'onuapora

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

04.02.2025
[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«04» despans 2025 , mpotokon Ne 3

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

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

04.02.2025

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

Cr. nper. 04.02.25 H.B. PemernukoBa

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

04.02.2025



Annoranus

Jucuunnuna «[IpomblliuieHHas 3JE€KTPOHUKA» BXOJIUT B 00pa30BaTEIbHYIO MpPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
cnenmaibHoctd  13.03.02  «OnekTposHepreTika W AJEKTPOTEXHHMKA»  HAIPaBICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoit «Ne31y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-4 «CrocobeH HCIIONB30BaTh METOABI AHAIM3a U MOJCIHPOBAHUS DICKTPUUECKUX
Henei v AJIeKTPUYECKUX MalTuH

[1K-3 «Cnoco0eH nmpuHUMATh y4acTre B IPOCKTHPOBAHUU OOBEKTOB MPOPeCcCHOHATHHOM
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMeM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUE»

CopepxaHue TUCHUIUIMHBI OXBAaTBIBAE€T KPYI BOIPOCOB, CBSI3aHHBIX C MPHHIMIIAMU
paboThl TOMYMPOBOJHUKOBBIX MPUOOPOB: THOJOB, CTAOMIIMTPOHOB, IMOJIEBBIX W OWITOJSIPHBIX
TPAH3UCTOPOB, OIEPAIMOHHBIX YCHJIUTENEH, a TakkKe CXeM pa3IHYHbIX 3JIEKTPOHHBIX
YCUIIMTEIBHO-TIPEOOPA30BATEIbHBIX YCTPOICTB, IOCTPOCHHBIX HA UX OCHOBE.

[IpenogaBanne AMCHUIUIMHBI MpEAycMaTpUBaeT cieayiouie ¢GopMbl OpraHU3alUH
y4eOHOTO TpoIiecca: JIKIINH, JIA00PaTOpHBIE PA0OTHI, TPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00y4aronierocsi, KypcoBoe mpoeKTUPOBaHUE, KOHCYIIbTALIUU.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CIEIYIOIIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISCT 6 3a4eTHBIX enuHull, 216
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
W3ydenne  mUCHUIIINHBI «DJIEKTPOHUKA» AT BO3MOXKHOCTH CTYACHTaM HE TOJBKO
n3y4yaTh (PU3NYECKHUE 3aKOHOMEPHOCTH, JICKAIIUE B OCHOBBI MOIYITPOBOJIHHUKOBBIX NMPUOOPOB U
CXEMBI yCUIIUTEIbHO-TIPEOOPA30BATEIBHBIX YCTPOUCTB, HO TIOHUMATh UX POJb U 3HAYCHHUE TPHU
npoexktupoBanud CAY B 1eJI0M.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENIbHON 4acTH 00pa30BaTENLHON MPOTrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HITM UX YacTsAMHU. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kon u
Kareropus (rpymnna) Kon u HanMeHoBaHMe HHIMKATOpA
HauMEHOBAaHHE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIIETEHIIUH
OIIK-4 Cnocoben
HCII0JIb30BaTh
METO/IbI aHATHN3a U
A OIIK-4./1.4 nemoHCTpUpYET NOHUMAaHUE
O6menpodeccuoHanbHbIE | MOACIUPOBAHUS .
MPUHIINIA AEHCTBUS SIEKTPOHHBIX
KOMIIETEHITHH AIIEKTPUYECKUX N
o YCTPOUCTB
uenei u
AIIEKTPUUYECKUX
MaIIiH
[TK-3./1.2 pa3pabaTbiBacT 3CKU3HbBIC U
paboune yepTexu rpapuIecKoi YacTu
[1K-3 Criocoben paboueli U IPOEKTHOM JTOKYMEHTAIU!
npuaumath yyactue | [1K-3.J1.3 ucnons3yer cpencrsa
B [IPOEKTUPOBAHUU aBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHUS
00BEKTOB Uit opopMIIeHHs paboyell TOKyMeHTaluu
npodeccuoHaIbHON | 00BEKTOB MPOhECCHOHATBHON
[Tpodeccuonanbubie JIeSITEJIBHOCTH B JeSITeNIbHOCTH
KOMIIETEHIINH COOTBETCTBHH C I1K-3.J1.4 ocymecTBiIseT KOHTPOJIb
TEXHUYECKUM COOTBETCTBUS pa3padaTbIBa€MbIX IIPOEKTOB
3aJJaHUEM U U TEXHUYECKOW JOKYMEHTAIIUU CTaHJapTaM,
HOPMaTUBHO- TEXHUYECKHUM YCJIOBUSM U IPYTUM
TEXHUUYECKON HOPMATUBHBIM JOKyMEHTaM
JIOKYMEHTalHuen [TK-3./1.5 BBITIONHSET pacyeThl s
IPOEKTHUPOBAHUS OOBEKTOB
poeCCUOHATHHON IEATETbHOCTH

2. Mecro nuctuIuIMHEL B cTpykType OI1

I[I/ICL[I/IHHI/IHB. MOXET 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06pCTeHHLIX 06yqa101u1/1M1/1c51
IMPpU U3YUCHUU CIICAYIOINX JUCHUIIIINH:

—  «®Duzuka;

—  «Mudopmarukay;

- ((3J1€KTpOTCXHPIK3.>)

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuana AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSTENIBHOE 3HAYEHHE, TaK M UCIOJB3YIOTCS IIPU U3YYEHNUH IPYIUX JTACHHILINH:




— « Teopust aBTOMaTHUECKOTO YIIPaBICHUS,

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JUCHUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

Bun yae6HO# paboThI Bcero prﬂﬁfsM ROCTE IO Cehﬁ%TpaM
1 2 3 4

Oowan mpyooemKocmsp OUCYUNIUHDL, 6/ 216 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 34 17 17
AyoumopHhuie 3aHamus, BCEro 4ac. 102 51 51
B TOM YHCIIE:

nexuun (JI), (gac) 34 17 17

npakTuueckue/ceMunapckue 3ausatus (113), 17 17

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 17 17

KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17

9K3aMeH, (Jac) 63 27 36
Camocmoamenvnan paboma, Bcero (4ac) 51 30 21
Buo npomesxxcymounoit ammecmayuu’ 3ader, 33 JK3.
mubd. 3auger, sk3amen (3auer, dudd. 3au, 31(3-’ OK3.
JK3.**) )

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHEI (1ac) (aac) (1ac) (4ac) (uac)

Cemectp 5

Paznen 1. DnekTponpoBOAHOCTH MOIYIPOBOJHUKOB 2 3
Tema 1.1.Co6cTBeHHBIIH (OeCTIpPUMECHBIN)
HOJYIPOBOJHHUK

Tema 1.2.ITpuMecHBIH MOTyIPOBOJHUK

Tema 1.3.91€KTpOHHO-BIPOYHBIN TEPEXO]
Temal .4. Bonbr-aMmepHas XxapakTepuCTHKa p-N
nepexoa

Pasnen 2. [TonynpoBoauukoBsie auoasl Tema 2.1. 4 2 3
BoinpsimutensHble TOTYPOBOIHUKOBBIE AUOIbI:
TIPUHIIATI ICUCTBUS, XapaKTEPUCTUKH, TTAPAMETPHI.
Tewma2.2. [TomynmpoOBOAHUKOBBIE CTAOUITHTPOHHI :
TIPUHIIUT IEUCTBUS, XapaKTEPUCTUKHU, TTapaMETPHI.
Tewma2.3.Ilapamerpudeckuii cTabuIM3aTOp
HaNpsDKEHUs] HA CTa0MIINTPOHE




Pasnen 3. Tupucropst
Tema3.1. JInogHbBIC THPUCTOPHI
Tewma3.2. TpuonHsle TUPHUCTOPHI
Tema 3.3. Cumuctopsl

Paznen 4. bunonsipabie TpaH3UCTOPHI

Tema 4.1. IIpuHIHT OEHCTBUSA OUITOISIPHOTO
TpaH3UCTOPA

Tewma 4.2. TpaH3ucTop Kak yCHIHTEIbHBINH TPHOOP
Tema 4.3. PesxxuMbl paboThI OUTIONISIPHOTO TPAH3UCTOPA
Tema 4.4. CtaTHdecKkue BOJbT-aMIICPHBIC
XapaKTepUCTUKU U MapaMeTpbl OUTIONAPHBIX
TPaH3UCTOPOB

13

10

Paznien 5. TloneBbie TpaH3UCTOPHI

Tema 5.1. IToneBoit TpaH3UCTOP C P-NIEPEXOIOM
Tema 5.2. IloneBoii TpaH3UCTOP C N30IMPOBAHHBIM
3aTBOPOM

10

Pazgen 6 ®oronprueMHUKH

Tema 6.1. CBeTousmyvaromui U0
Tema 6.2. doTONpUEMHUKH

Tema 6.3. Onronapsl

10

Uroro B cemecTpe:

17

17

17

30

Cemectp 6

Paznen 7. YcunurensHo-ipeoOpa3zoBaTeIbHbIC
yCTpOMCTBA

Tema 7.1. Knaccudukanus ycumutenei

Tewma 7.2. Iloka3zarenu kauecTBa
YCUJIMTEIIbHBIXYCTPOICTB

Tema 7.3. Pexxumbl paOOThl yCUITUTENS

Tema 7.4. OCOOEHHOCTH TIOCTPOCHHUS CHIIOBBIX
KAacKaJl0B

Tema 7.5. TpancopMaToOpHbIid YCHITUTEINb
MOIIHOCTH

Tewma 7.6. bectpanchopMaTOpHBIN YCUITUTETH
MOIIHOCTH

Tema 7.7. Ycunurenu MOLIHOCTH B KIIFOUEBOM

pexXuMe

Pa3nen 8. OnepanuoHHbIE YCHIINTENN
Tewma 8.1. Tunossie cxemsbl BKItoueHus OY
Tema 8.2. Peanuzanusi KOppeKTUPYIOLIUX
ycrpoiictB Ha OY

Paznen 9. CxeMbl HenuHEHHOTO peoOpa3oBaHus
HEIpPEpBIBHBIX CUTHAJIOB

Tema 9.1. Cxemsl, nocTpoeHHbIe Ha 0cHOBE [P
Tewma 9.2. Cxembl, mocTpoeHHbIE HA OCHOBE OY

Paznen 10. I'enepaTopsl

Tewma 10.1 I'enepaTopbl rapMOHUYECKUX
KoJie0aHun

Tema 10.2. I'eneparopsl JIMHEWHO-
M3MEHSIOIIEr0Csl HalpsKEHUs

Tema 10.3. MynbTuBuOpatopsl

Tema 10.4. OgHOBHUOpATOPHI

Tema 10.5. BiaokuHr-reseparop




Paznen 11. Tpurrepst 2

Tema 11.1 CuMMeTpUUHBINA TpUTTEP 2 4
Tema 11.2. Tpurrep ¢ SMUTTEpHOMN CBSI3bIO
Paznen 12. Moaynarops! ¥ 1eMOyJIATOPbI 2
Tema 12.1. AMIIIUTYAHBIE MOAYJATOPBI
Tema 12.2. YacToTHBIE MOYJIATOPBI 1 4
Tema 12.3. ®a3zoBble MOAYIATOPBI
BrImmotHEHME KypCOBOTO MTPOEKTA 17
Hroro B cemectpe: 17 17 17 21
Htoro 34 17 34 17 ol

IIpakTnyeckass MOATOTOBKA 3aKIIOYACTC B HENOCPEACTBEHHOM  BBIIOJHEHUHU
Oo0y4yaromMMHUCST  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npoeCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
Ha3Banue u conepxaHue pa3fesioB U TeM JEKIUOHHBIX 3aHATUI
paszena

1 CoOcTBeHHBIH (OecTTprMecHBIH ) MOTYITPOBOIHUK, IPUMECHBIH
HOJIYIIPOBOTHHK, AJIEKTPOHHO-ABIPOYHBINH EPEX O/, BOJIbT-aMIICpHasI
XapaKTEPUCTHKA P-N epexoa

2 BrinpsiMutenbHbIe TOTYIPOBOHUKOBBIC JUOIbI: TIPUHIIUI ICHUCTBUS,
XapaKTepUCTHUKH, mapameTpsbl. [1o1ynpoBOIHUKOBBIE CTAOUIUTPOHHI :
MPUHIINI JEHCTBUS, XapaKTepUCTHKH, mapameTpsl. [lapamerpuyeckuit
cTabumu3aTop HAMpsHKEHUS Ha CTAOMIUTPOHE

3 JlvoaHbIe TUPUCTOPBI: PUHIIMIT ACUCTBUS, XapaKTEPUCTHKH, TapaMeTpHl.
TpuoHbIE TUPUCTOPHL: IPUHLIUN JEHCTBUSA, XapaKTEPUCTUKH, TaApAMETPBI.
CHMUCTOPBI: IPUHLIUI IEHCTBUS, XapaKTEePUCTUKHU, TapaMETPBHI.

4 [TpuHuMn neiicTBrst OUNOISPHOTO TPAH3UCTOPA. TpaH3UCTOP Kak
YCUIIMTENbHBIN TprOop. Pexumbl paboTsl OUNOISPHOTO TPAH3UCTOPA.
Crarnyeckue BOJIbT-aMIIEpHbIE XapaKTEPUCTUKHU U MapaMeTpbl OUIOISPHBIX
TPaH3UCTOPOB

5 [ToneBoii TpaH3UCTOP C pP-n MEPEXOAOM: IPUHLIUI ICUCTBHUS,
XapaKTEPUCTUKH, TapaMeTpsl. [1oeBoi TpaH3UCTOP ¢ U30JIMPOBAHHBIM
3aTBOPOM: NIPUHIUI JEHUCTBHUS, XapaAKTEPUCTUKH, TApaMETPhI

6 CeTounsnyyaronuil 11oA: MPUHLMI JEHCTBUS, XapAKTEPUCTUKH,
napaMmeTpsbl.

®otonpueMHuku ( poropesucrop, hpoToanoa, GoToTpaH3UCTOP,
dboToTHpUCTOP: MPUHIIUIT AEHCTBUS, XapaKTEPUCTUKH, TAPAMETPHI.
OnTonapsel: NPUHIMII JEHCTBUS, XapAKTEPUCTUKHU, TAPAMETPhI

7 Knaccudukanus ycunuteneit. [lokazaTenu kauyecTBa yCHIUTEIbHBIX
ycTpoicTB. Pexxumbl paboTsl yeumutenst. OCOOEHHOCTH TOCTPOSHUS
CUJIOBBIX KackaoB. TpaHchopMaTOPHBINA YCUITUTENb MOIIIHOCTH.
BectpancdopmaTopHBIN yCUTUTENb MOIIIHOCTH. Y CHIIUTEIH MOIITHOCTH B
KJIFOUEBOM PEXHIME.




8 Tunosble cxeMbl BkmtoueHus OV (MHBEpTUPYIOIIEe U HEUHBEPTUPYIOIIIEe
BKJIIOYeHHE). Peannzanust KOppekTupyomux ycrpoicts Ha OY.

9 Peanuzanus HeMMHEHHBIX XapaKTEPUCTUK HA OCHOBE IMOJAHO-PE3UCTUBHON
auerku. [loctpoeHune cxeM, pealn3yroIMX HEJIMHEUHbBIE CTATUYECKUE U
TUHAMHYECKHE XapaKTePUCTUKHU 3JIEMEHTOB U YCTPOUCTB CUCTEM
ABTOMATUYECKOT'0 YIIPABJICHHs HA OCHOBE OIEPAIIMOHHBIX YCUIIUTEIEH.

10 ["'enepaTopbl rapMOHHYECKUX KoJeOaHuil. ['enepaTopsl TMHEHHO-
U3MEHSIOMIETOCs. HanpspKeHUs. MynbTuBuOpaTopsl. OJHOBUOPATOPEI.
brnokunr-reneparop

11 CummerpuuHsblil Tpurrep. Tpurrep ¢ SMUTTEPHOM CBSI3bIO

12 AMIITUTYAHBIE MOYJIATOPBI. YacToTHBIE MOAYIATOPbI. Pa30oBbIe

MOJIYJIATOPBI. AMILTUTYHBIE JEeMOIYISTOPBL. YaCTOTHBIE 1IEMOAYJIATOPHI

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

N3 Hux Ne
Ne TeMbl MPAKTUYECKUX Popwmbl TpynoeMKOCTb, | IPAKTUYECKOH | pa3iena
/1 3aHATHI TpaKTHHCCKIX (dac) MOATrOTOBKH, | TACLIUI
SAHATHH (dac) JIUHBI
Cemectp 5

Pacuer Pemienue 3amau
napameTpUiecKoro

1 crabunusaropa 2 2 2
HaIpsKEHUS Ha
CTaOMIMTPOHE
Br160p cunnoBsix Pemenne 3amay

2 TPaH3UCTOPOB IO 1 1 4
napameTpaM Harpy3ku
Pacuer uncna Pemenune 3anmau

3 napajieabHO 5 2 4
BKJIFOYa€MbIX
TPAH3UCTOPOB

4 Pacuer miomanu Pemenune 3anmau 4 4 4
TEIJIO0TBOIA
Pacuer BennuuH Pemienue 3amau

S YPaBHUTETbHBIX 1 1 4
pE3UCTOPOB
Pacuer Pemenune 3anmau

6 TEPMOCTAOUITM3UPYIOIIHX 5 5 4
PE3UCTOPOB
Pacuer cxem Pemienue 3amau

7 KOPPEKTHPYIOIINX 2 2 5
yCTpOMCTB Ha ocHOBE OY

Bcero 17 17

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh




N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKoCTS, | MPakTHIECKOR | pasiena
/o (dac) MOJATOTOBKH, | JMCIIHII
(dac) JIUHBI
Cemectp 5
1 | BonbT-aMnepHbIE XapaKTEPUCTUKH JTUOJIOB H 5 2
CTaOMJIMTPOHOB
2 | UccnenoBanue mapamMeTprueCcKOro
cTabmIM3aTopa HAMPSHKEHUS Ha 1 2
CTaOUITNTPOHE
3 | UccnenoBanue IByXIOIYHIEPUOIHOTO 5 3
BBITIPSIMHATEJIS
4 | BonbT-aMIiepHbie XapaKTePUCTUKHI 1 3
THPUCTOPOB
5 | BonbT-ammnepHbie XapakTepUCTUKH
OUIIONIIPHOTO TPAH3HCTOPA (CXEMBI 2 4
BiutoueHust ¢ Ob u 09)
6 | MccnenoBanue 0JJHOKACKaIHOTO YCHIIATEIS
MOIITHOCTH Ha OUTIOJIIPHOM TPAaH3UCTOPE 2 4
(Kmacc A)
7 | UccnenoBanne 0JJHOKACKaIHOTO YCHIIUTEIIS
MOIITHOCTH Ha OUTIOJIIPHOM TPAaH3UCTOPE 2 4
(Knacc B)
8 | BonbT-aMmepHble XapaKTEpPUCTUKH MOJIEBBIX 1 5
TPaH3HCTOPOB
9 | UccnenoBanmne 0qHOKACKAJHOTO YCUITUTENS 5 5
MOIITHOCTH Ha TI0JIEBOM TPAH3HCTOPE
10 | BonbT-amnepHble XapaKTepUCTHKU 5 6
(OTONPUEMHUKOB M CBETOIMOJIOB
Cemectp 6
11 | Yeunurens momuoctu (Kiacc D) 4 4 7
12 | YcunurensHo-nipeoOpa3oBaTesibHbIE 4 4 8
ycTporictBa Ha OY
13 | CxeMBbI HEMMHEWHOTO MPeoOpa3oBaHUS 5 5 9
curHasioB Ha OY
14 | I'eneparop CHHYCOMIAILHOTO HANPSKEHUS HA 5 ’ 9
oy
15 | I'eneparop JIMHEHHO-U3MEHSIOIIETOCS 5 5 10
HanpspkeHus Ha OY
16 | MynsTHBHOpaTOp M OHOBUOpaTop Ha OY 2 11
17 | AMIIIMTYAHBIA JEMOIYISITOP 1 12
Bcero 34 17

4.5. KypcoBoe npoekTupoBaHue/ BHIIIOTHEHUE KYPCOBOM pabOTHI

[lenb KypcOBOTO MpoOEKTA:
YacoB npakTU4YECKOI NOJTOTOBKHU:

[IpuMepHBIe TeMBI 3aJTaHUI Ha KypCOBOM NMPOEKT NpuBeeHs! B pasaene 10 PIT/L.

4.6. CamocrosrenbHas paboTa 00yJarouxcs

Buapl camocTosiTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYIOEMKOCTh

Bun camocrosiTensHO#M paboThI BSIZEO’ Cewmectp 5, uac Cemectp 6, yac

1 2 3 4
N3yuenune TeopeTnyecKkoro Marepuania 27 10 17
nucuuruael (TO)
IToAroToBKA K TEKYyIIEMY KOHTPOJIIO 12 10 5
ycneBaemoctu (TKY)
[ToaroToBKa K MPOMEXYTOYHOMN 12 10 5
arrectanuu (I1A)

Bcero: 51 30 21

JUTISL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. HepequL MCYATHBIX M 3JICKTPOHHBIX y‘IC6HLIX U3IaHUN

[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUM

Iudp/
URL agpec

bubnuorpaduyeckas ccpuika

KomrgectBo
AK3EMILIIPO
BB
OoubmoTeKe
(xpome
AJIEKTPOHHBI
X
AK3EMILIIPO

B)

https://lib.guap.ru
/jirbis2/compone

nts/com_irbis/pdf
_Vview/?608765

OneKTpoHHUKa : [ DNeKTpOHHBIN pecypc] : yuebHoe mocobue /
B. ®. uuwakos, T. I'. [Tonsaxosa, . B. [llnmnmakos ; pen. B.
®. IummakoB ; C.-Iletep6. roc. yH-T a’pPOKOCM.
puOOPOCTpOEHUS. - DIEKTPOH. TeKcToBbIe AaH. - CIIO. : U3na-
Bo I'VAII, 2015. - 218 c.

https://lib.guap.ru
/jirbis2/compone

nts/com_irbis/pdf
_Vview/?611634

[IpoekTupoBaHWEe JJIEKTPOHHBIX YCHIUTEIBHBIX YCTPOWCTB
MaJIOM MOIIHOCTH [ OnexTpoHHBIH pecypc] : yueOHOe
nocooue / B. ®. Illummnakos, J[. B. Ilumurakos, E. B.
Anucumosna ; pen. B. @. Hlumakos ; C.-Ilerep6. roc. yH-T
a’POKOCM. MPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIC JIaH. -
CII6. : Uzn-Bo I'VAIL 2015.-99 c.

https://lib.guap.ru
/jirbis2/compone

nts/com_irbis/pdf
_Vview/?642365

OnexTpoHuka : [ OJIEKTpOHHBIN pecypc] y4eOHO-
MeToaudeckoe nocodue / B. ®@. Iuniakos, 10. B. JIUTBUHOB,
B. W. TonuapoBa ; C.-Ilerep0. YH-T a’3pOKOCM.
npuOOPOCTpOEHHS. - DJEKTPOH. TEKCTOBble AaH. - CaHKT-
[TerepOypr : U3n-Bo I'YAII, 2021. - 70 c.

TocC.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB

I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHI/IKB.I_II/IOHHOI\/II CCTHU «I/IHTCpHCT»




[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH(POPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL aapec HaumenoBanue

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOrO 0OECHEUeHUs, HCIOIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedyeHp UCIONB3yeMOr0 MPOrPaMMHOT0 obecnieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmotpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILTAHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKas 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanMeHnoBaHue cOCTaBHOU 4acTH Homep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl
1 | MynpTuMenniiHas JeKIMOHHAS ayIMTOPUS yi1. bonbsmas Mopckas,
1.67,
a. 52-35, 32-02
2 | Kommerorepnsiii knacc: MccnenoBanne BAX anosos, yi. bonbmas Mopckas,
CTaOUIIMTPOHOB, OUMOJISPHBIX U MOJEBBIX TPAH3UCTOPOB. 1.67,
HccnenoBanue paboThl BBIIPSAMUTENCH a.21-12, 21-13
3 | Crennsr: yi1. bonsmas Mopckas,
HccnenoBanne BAX 110/10B, cTaOUIUTPOHOB, OUIONSAPHBIX U 1.67,
MOJIEBBIX TpaH3UCTOPOB. MccnenoBanue paboTh 2.21-09
BBIIPSIMUTENIEN

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
o0yJaromuxcs Mo AUCUUIIIMHE MPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

‘ Bug HpOMG)KyTO‘-IHOﬁ aTTeCTallun ‘ HepequL OIICHOYHLIX CPCACTB




DK3aMeH Cnucok BOmpoCOB K AK3aMEHY;
TecTsl.

BrinonHeHne KypcoBoro nmpoekra DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUIl K
COJIEP’)KaHUIO0 KYPCOBOI'O IPOEKTA.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBefaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun ouleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or1eHKa KOMITETEHIUN

XapakTepucThKa chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHa IIKaia PaKTep (bopvmp

— oOyuvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIBHO ¥ ITPAMOTHO €0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C MPAKTHICCKOM
JESITSIIbHOCTHIO HAIPABJICHMS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMaTN3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUSI C MPAKTHYECKOM JESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasChb Ha 3HAHUA TOJBKO OCHOBHOM
JTUTEPATYPHI;

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJIOKEHHUS;

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB M 00OOIIECHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlICHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK WHBIE MaTePUAIIbI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBieHbl B Tabmwmie 15.

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

Kon

No /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa
WHANKATOpa




1 Cob6cTBeHHbIH (OeCTIPUMECHBIH) MOTYIPOBOTHUK OIlIK-4.]1.4
2 IIpuMmecHbIN NOTYITPOBOJHUK I1K-3. /1.2
3 DJIEKTPOHHO-ABIPOYHBIN MEPEXO/T ITK-3.J1.2
4 BonbT-aMnepHas XxapakTepucTHKa p-n nepexoja I1K-3.J1.3
5 BrinpsimutenbHbIe MOJYTPOBOAHUKOBBIE THOJIbI: IPUHIIUIT IIK-3.1.4
JENCTBUS, XapaKTEPUCTUKHU, TapaMETPhl
6 [TonynpoBOTHUKOBBIE CTAOUTUTPOHBI: TPUHITUI ICUCTBHS, IMK-3.J1.5
XapaKTEPUCTHUKH, 1apaMETPHI.
7 [TapameTpudeckuii CTAOMIN3aTOP HAPSHKCHUS HA OIIK-4./1.4
CTaOMIINTPOHE
8 JInoiHbIE TUPUCTOPBL: PUHIIKI JEHCTBHS, XapaKTEPUCTUKH, IK-3./1.2
napaMeTpshl.
9 TpuoaHBIE TUPUCTOPBI: IPUHIUIL ACUCTBUS, XaPAKTEPUCTHKH, IK-3./1.2
napaMeTpshl.
10 CHUMHCTOpBI: IPUHIUIN IEHCTBUS, XapakTepucTuku, napamerpsl. | [1K-3./1.3
11 [TpuHnun nefcTBUsS OUITOISIPHOTO TPAH3UCTOPA. I1K-3./1.4
12 Tpan3ucrop kak ycunurensHblid npubdop. Cxema OB. ITK-3.J1.5
13 Tpan3ucrop kak ycunurenabHblid npudop. Cxema O0. OIlK-4./1.4
14 Pexxumbl paboThl OUITONSAPHOTO TPAH3UCTOPA. IK-3.11.2
15 Cratudeckue BOJIbT-aMIIEPHbIE XapAaKTEPUCTUKH U NTapaMETPhl IK-3./1.2
OUITIOJIIPHBIX TPAH3UCTOPOB
16 IToneBoi TpaH3UCTOP C pP-N NEPEXOAOM: PUHLINI JEHCTBHS, IK-3.11.3
XapaKTepUCTUKH, TapaMeTPhbl
[ToneBoii TpaH3UCTOP € U30JIMPOBAHHBIM 3aTBOPOM U [1K-3./1.4
17 BCTPOEHHBIM KaHAJIOM: IPUHIIMII ACHCTBUS, XapaKTEPUCTHKH,
I1apaMeTpBhl.
[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM U IMK-3.J1.5
18 MHYLIHUPOBAHHBIM KaHAJIOM: IPUHIUI 1EUCTBUSA,
XapaKTepUCTUKH, TapaMETPBhl.
19 Caeronznyyaronuil 1uo/1: MPUHLMI AeicTBUs, XxapakTepucTtuky, | OIIK-4.]1.4
1apaMeTpBl.
20 CDouToaneMHI/IKH (poTopesucrop, GoTOaANO: TPUHLIUTT IK-3./1.2
JENCTBUSI, XapaKTEPUCTHKH, IAPAMETPHI.
21 dotonpueMHuku (poToTpaH3zuCcTOp, GOTOTUPUCTOP: MPUHIIUIT IK-3./1.2
NENCTBUS, XapaKTEPUCTUKHU, TapaMeTPBhI).
22 OnTomnapsl: IPUHLKI AEWCTBUSI, XapaKTEPUCTUKH, IAPAMETPHI. IT1K-3./1.3
23 Knaccudukanus ycumurenei I1K-3./1.4
24 ITokasaTenu KayecTBa YCUJIMTEIbHBIX YCTPOUCTB. ITK-3.J1.5
25 Pexxumbl paboThl yCHIUTENS. OIlK-4./]1.4
26 OcoO6EHHOCTH OCTPOEHHUSI CHIJIOBBIX KaCKaJI0B IK-3. /1.2
27 TpancdopmaTopHBIN YCHIINTENIb MOUTHOCTH. IK-3. /1.2
28 becrpancopmaTopHbIl yCUIUTENh MOIITHOCTH. I1K-3.J1.3
29 Yceunurenun MOLIHOCTH B KIFO'IEBOM PEXHME. CummeTpudHast ITK-3./1.4
KOMMYTallus KJII0UueH.
30 Yceunurenun MOIITHOCTH B KIIIOHCBOM PEXKUME. Hecummerpuunas | IIK-3.J1.5
KOMMYTalUs KJIIOYeH.
31 Ycunurenu MOH_IHOC;FI/I B KJIFOUEBOM pekuMe. JlnaronanbHas OIIK-4.]1.4
KOMMYTallUs KIII0UYeH.
30 Tunossle cxeMmspl BkmtoueHus OV (MHBepTUpYIOLIEE IK-3./1.2
BKJIIOUCHUE).
33 Tunossle cxempl BkioueHus: OV (HenHBepTHpYIOIIEe I1K-3.]1.2




BKJIIOUCHUE).

34

Peanu3zanus koppekTupyoomux ycrpoiicts Ha OVY.

IMK-3.14.3

35

Peanusanus HeNMHENHBIX XapaKTEPUCTUK HA OCHOBE JUOJIHO-
PE3UCTUBHOMN STYEHKHU.

TIK-3.]1.4

36

[TocTpoeHue cxeM, peanu3yrlnuX HEIUHEHHbIE CTATUYECKHUE U
JMHAMUYECKUE XaPAKTEPUCTUKHU FJIEMEHTOB U YCTPOWCTB
CUCTEM aBTOMAaTHUYECKOI'O YIPABJICHUS HA OCHOBE
ONepalMOHHbIX ycrinTenel. HenmHeiHocTs BUia
«OrpaHuyeHue»

TK-3.]1.5

37

[TocTpoeHue cxeMm, peanu3yoiuX HeJIUHEHHbIE CTATUYECKHUE U
JTUHAMAYECKHE XapaKTePUCTUKH PJIEMEHTOB U YCTPOMCTB
CHUCTEM aBTOMATHUYECKOTO YIIPABJICHHS Ha OCHOBE
omnepanyoHHbIX ycrinTeneil. HenuneiHocTs Busia «30Ha
HEYYBCTBUTEIBLHOCTH

OIIK-4.]1.4

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocsl (3amaun) mis 3aueta / audd. 3adera

No i/t

[Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Kon
WHIUKaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

KypCOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IIPOSKTUPOBAHUS/BITTOIHEHHS

MomHoctu. MuauBuyansHoe T3

IIpoexkTupoBaHuUE JIEKTPOHHBIX YCHWIMTEIBHBIX YCTPOUCTB MAJION

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM arTecTalli B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIi IepedeHb BOITPOCOB JJIsI TECTOB

No

o/

[TprMepHBIii TepeueHb BOIPOCOB Il TECTOB

Kon
WHIUKATOPA

VYKakuTe Kak JOJKHBI ObITh CBA3aHBI KpUTUYECKOE 3HAUCHUE
koa¢dunrenTa 00paTHOM CBS3U PKp ¢ KOIPPHUIIEHTOM
yeunenus K ycunurens 6e3 oOpaTHOH CBsI3H U1l BOSHUKHOBEHUS
CaMOBO30 Y KJICHUS.

I.Bxp=1/K

2.Bxp>1/K

3.pxkp<1/K

OIlK-4./1.4

VKaxuTe Kak MOBBICUTh CTA0UIIBHOCTh YaCTOTBI T cHEpaTopa.

1. Mcrionp30BaTh CXeMbI KBapIEBBIX T€HEPATOPOB
2. Ucnonb3oBats cxembl RC-reneparopos
3. Ucnonp3oBatk cxeMbl LC-reneparopos

MK-3.]1.2

Pacnipenenute B mpaBMIIBHOMN MOCIENOBATETLHOCTH AITOPUTM

MK-3./1.2




OIMPCACIICHUS S3KBUBAJICHTHOT'O COIIPOTUBJICHUS LICTIN
MOCTOAHHOI'O TOKAa CO CMCIIaHHBIM COCITMHCHUEM PE3UCTOPOB,
MCTOAOM CBCPThIBAHUA.
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o Rs
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& Ra=R123+R4
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Riz=R1+R2
2. =
Riz R
oy T
U .
i 1" 1

3 = Riza R12 R3
VYkaxure kakoil popMel HanpspkeHue popmupyetcs Ha Beixoge | ITK-3.J1.3
TpUrTepa.
1. mpssMOyTONIBHOU
2. TpeyroiabHOU
3. CUHYCOMAJIbHOM
4. mpou3BOJILHOMN
BriOepure 17151 yero Hy>KHbI JUOJHO-PE3UCTUBHBIE TUCHKHU [K-3./1.4

(APS).

1. IJIg peain3ali TUITOBBIX Kyco‘-IHo-J'IHHefIHBIX XapaKTCPUCTHK

2. sl OTpaHUYEHUS TapaMETPOB BXOAHOTO CUTHAJA

3. U1sl OTpaHUYEHMS TapaMeTPOB BBIXOJHOTO CUTHAJIA

4. nyist mpeoOpa3oBaHMs CUTHAJIOB IEPEMEHHOTO TOKa B
MMOCTOSIHHBIMH,

5. ang obecriedeHust 3alIOMUHAHUS HAPSHKEHUH TOpOros
cpabaThIBaHUs AUO/I0B U CTYIIEHYATOTO U3MEHEHUS
kodpduurenTa nepegayu Bxoanoro UBx u onopHoro Uorn
HaIpSHKEHUN.




IIpu nogaue cMHyCOMIaIBLHOTO CUTHAJIA HA BXOJ MHTErpaTopa
MOJIy4YaeM. ..

1. puIbTp BEpXHHUX YACTOT
2. GWIbTp HUKHUX YaCTOT
3. GUABTp CPeIHUX YACTOT

TMK-3.]1.5

IIpy cuMMeETpUYHONM KOMMYTALUX KIIFOYEH, IS Cilydasi akTUBHO-
MHIYKTUBHOW Harpy3Ku, TOK B Harpy3kKe. ..

1. He pepbIBaeTCs
2. mpepbIBaeTcs
3. UMeeT KPaTKOBPEMEHHbIE pa3phIBbI

OIK-4.]1.4

Bri6epute U3 nepeyrcieHHoro no KakoMy rnapamerpy
KJIACCU(UIUPYIOT YCUITUTEIH:

. IO pE&XKUMY paboThI (JTUHEHHbIC U HETUHEHHBIE),
. TIO KOJINYECTBY KaCKaJIOB YCUJICHHUS,
. TIO DJIEMEHTHOM Oa3e,

B W N

. ITIO Ha3BaHUIO

TIK-3.]1.2

[IpuMecHBIM TOJIYIIPOBOJHUK — 3TO

1.Cmech HECKOJIBKUX Pa3INYHbIX MTOJIYTIPOBOIHUKOB.

2.CnuiaB KpeMHUS U Te€pMaHMUsL.

3.IToynpoBOHUK, coep kAU B HEOOIBIIOW KOHIIEHTPAIIUN
IIPUMECH C BaJIECHTHOCTBIO, OTJIMYHOM OT BaJIGHTHOCTU
OCHOBHOI'O BEILIECTBA.

4.MexaHuueckasi CMECh YaCTHIl METaJlla ¥ IUAJIEKTPHKA.

TK-3.]1.2

10

[TonydeHnue noaynpoBOJHUKOB P-TUTIA O0ECTIEUNBAIOT TPUMECH
1.C BaJIeHTHOCTBIO MEHbIIIEH, YeM y ucxogHoro Matepuana (In,
Ga).

2. YetwipexBanentusie (C, Sn).

3.IlatuBanentHsie (As, Sb).

4.C BaNeHTHOCTBIO OOJIBIIIEH, YEM Y UCXOJTHOTO MaTepHaia.

TK-3.71.3

11

ConocraBbTe Ha3BaHUSI OHEPTCTUYICCKUX ypOBHeﬁ MMPpUMECHOT'O
MOJIYITPOBOAHUKA C HAUMCHOBAHUAMMU:

|
(@] [] 1
2
) .
3

A) 30Ha MPOBOIUMOCTH,
b) Banenrtnas 30Ha,

TIK-3.]1.4




B) 3anpemennas 30Ha.
3anummure BoIOpaHHbIE OyKBBI TI0]] COOTBETCTBYIOLIMMHU
muppamu: 1- ,2- ,3-.

12

OCHOBHBIMHU MMOABH>KHBIMHU HOCHUTCIISIMHA B IIOJTYIIPOBOJAHHUKE P-
THUIIA ABJIAIOTCA:

1.251eKTpOHBL.

2. IlonoxuTeIbHBIC HOHBL.
3.0TpunarenbHbIe HOHBI.
4. JIbIpKH.

TK-3.]1.5

13

OCHOBHBIMHU IMOABMXXHBIMU HOCHUTEJISIMU B IIOJIYIIPOBOJHUKE N-
THIIA ABJIAKOTCA:

1.ITonoxxuTeIbHBIE MOHBI.
2.D5IEKTPOHBI.
3.01punarenbHble HOHBI.
4. JTpIpKu.

OIK-4.]1.4

14

ConocTaBbTe KaKkue U3 MPEATOXKCHHBIX MOJABUKHBIX HOCHUTENCH
B ITIOJIYITPOBOAHHUKAX COOTBCTCTBYIO:

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

W3 npeiokeHHbIX:

A) [TonoxxuTenbHble HOHBI.

b) DnexTpoHsl.

B) OtpunarenbHble HOHBI.

I') deipku.

3anuiuTe BBIOpaHHbIE IU(PHI 10 COOTBETCTBYIOIIMMHU
OyKBaMu:

1- ,2-

TK-3.]1.2

15

CornoctaBbTe BHJ ITpoliecca

A) muddysus,

b) npeiid
HOCHUTEJIS B TIOJYTIPOBOJHUKE U €T0 OMKMCAHUE:
1) JIBu>xeHre HOCUTENEH 3a CUET PIEKTPUUECKOTO OIS,
2) XaoTruuyeckoe TEMI0BOE IBIKEHUE HOCUTETIEH.
3) JIBmkeHue 3a CUeT pa3HOCTH KOHIIEHTpAITUil.
3anumuTe BRIOpaHHbBIE U(PHI IO COOTBETCTBYIOIIMMHU
OyKBaMH:
A- ,b-

TK-3.]1.2

16

[TonynpoBonHUKN. MeXaHU3M 3IEKTPUYECKON MPOBOANMOCTH.
Buns! nonmynpoBogHukoB. [IpakTrnueckoe NpuMeHEHHE.

IK-3.14.3

17

Jwuon. Tunel nronoB. XapakTepUCTHKU U MAPAMETPHI THOJIOB.

TK-3.]1.4




18 | DnekTpoHHBIE KOMIIOHEHTHI. Kitaccudukarus. IMK-3. /1.5
19 | duomHo-pesuctusHbie stuciiku (JIPS). Onpenenenue. OIIK-4./1.4
Hasnauenwue. YcnoBHoe o6o3nauenue JPS.
20 | OCHOBHBIC IIEMEHTHI YJICKTPOHUKH. MK-3.1.2
21 | YkaxuTe KaK JOJDKHBI OBITH CBSI3aHBI CIBHT (a3 Qyc [K-3./1.2
HATPSDKCHUS YCUIIATENIEM CO CIIBUTOM (a3 (pOoC HANPSHKCHUS B
e 0OPaTHOM CBSI3M JJIs1 BOSHUKHOBEHHS CaMOBO30YKICHUSI.
1. pyc + @oc = 2nn (n — 1eJI0€ YKCIIO),
2. pyc + @oc = 1/2nn (n — uenoe yucio),
3. pyc + @oc = mn (n — 1eI0e YUCIIO).
22 | AMIUTUTYIHBIA MOYJISITOP — 3TO ... K-3.11.3

1. npeo6pa30BaTeﬂL IMOCTOAHHOI'O CUI'HaJia B HepeMeHHHﬁ




(UKCUPOBAaHHOM YaCTOTHI,
2. mpeoOpa3oBaTeib HIEPEMEHHOT0 CUTHAJA B TOCTOSTHHBIN

3. mpeoOpa3oBaTellb IEPEMEHHOIO CUTHAIA B IEPEMEHHBIH
JPYIOM YaCTOTBI.

23

Bri6epute B kakux ycrpoiictBax CAY yarie Bcero
HMPUMEHSIOTCSI BBITPSIMUTEIIH

1. B UICTOUHUKAX MTUTAHUS,
2. B CETEBBIX (PHIIBTpAX,
3. B CWJIOBBIX IIPUBOAX.

TK-3.]1.4

24

Tpurrep popmMupyeT BHIXOIHOM CUTHAI TIPU M0JIa4€ BXOIHOTO
CUTHAJA. ..

1. mpou3BoOJILHOM (HOPMBI,
2. onpeAenéHHOro BHU/IA,
3. ¢ HyJIEBOW aMIUIUTYAOMU.

TIK-3.]1.5

25

Ykaxxkute puMep NIpUHIUIINAIBHON eKTpudeckoi cxema [IP:

OIK-4.]1.4

26

Hpetid Hyns B peaJTbHOM MUHTErpaTope - 3TO

1. mosBaeHHnE BBIXOJHOI'O HAIIPSIPKCHUA TTPU HYJIICBOM
BXOJHOM HaIIPAKCHHU,

2. CHIDKCHHE BBIXOHOI'O HAITPSIPKCHUA,

3. U3BMEHEHHE YaCTOTHI BBIXOJHOI'O HAIIPSAXKCHUSA.

TK-3.]1.2

27

K HemocraTkam pexumMa CHMMETPUYHON KOMMYTAIIMU
OTHOCHTCH:

1. noBbIIIEHHBIN YPOBEHD IMyJIbCALIMI TOKA Ha HArpys3Ke,
2. He CTaOUIIbHOCTD BBIXOHOT'O HaNPsKEHUS,
3. y3KHii JUana3oH U3MEHEHNUs CKBa)KHOCTH UMITYJIbCOB.

TK-3.]1.2

28

Ycunurenu kinaccuGUIUpPyIOT T0:

1. poxy Toka (MMOCTOSIHHBIHN U IEPEMEHHBIN ),
2. 10 YaCTOTHBIM XapaKTEPUCTHKAM,

3. 0 KOJMTMYECTBY KAaCKaJ0OB YCUIICHUS,

4. 10 Ha3BaHUIO.

TK-3.71.3

29

ConocTaBbTe Ha3BaHUS DJIEMEHTOB U MX 0003HAYEHHE HAa CXEME:

[K-3./1.4




5.
A) 3azemiieHue.

b) Konnencarop.

B) Pesucrop.

I') [lepeMeHHBIN pe3UCTOP.

J1) TlepemMeHHBIN KOHIEHCATOP

3anumuTe BRIOpaHHBIE A(PHI 1O COOTBETCTBYIOIIHMH
OyKBaMH:

A - QE- 9B- 9F_9I[- .

30 | ComocTaBbTe CXE€MY BKIIOUECHHUS BBIIPSIMUTEIBHOTO TUOJA JUIS MK-3.11.5
UCCIICI0BAHUS:
A) npsimoii BetBu BAX,
b) obparHoii BeTBu BAX,
CO CXE€MaMH IOJKIIIOYECHUS:
Q Q
.y O
v V) : -
1 2
Q Q
+ +
Vi » Y v —
Q Q
3 4
3anuuuTe BBIOpaHHbIE IU(PHI 10 COOTBETCTBYIOIINMHU
OyKBaMu:
A- ,b-.
31 | INopsmok pacuera Tpex(as3HBIX ceTell ¢ HepaBHOMEPHOM OIlK-4./1.4

Harpyskou ¢as:

1) onpenensoT cedeHue MpoBOOB, CUUTAsl HATPY3KY
PaBHOMEPHOI;

2) pacmpeensaroT 0 BO3MOKHOCTH Harpy3Ky Mexy dazamu




PaBHOMEpPHO;
3) onpenensioT ¢a3Hble WK MexX(pa3zHble TTOTEPU HANIPSHKEHUS;
4) npu HEOOXOANMMOCTHU MEPEPACTIPECISAIOT HArPY3KY MEXKITY
¢bazamuy;

5) nenarT MPOBEPOYHBIN pacyer.

32 | Ilopsimok pacueTa TOKOB KOPOTKOT'O 3aMbIKAHUS 110 PACYSTHBIM IK-3.14.2
KpPUBBIM:

1) HaXOIAT pacueTHOE CONPOTUBIICHHE;

2) HaXOJAT IO PACUCTHBIM KPUBBIM MIEPUOINICCKYIO
COCTABIISFONIYIO TOKa KOPOTKOTO 3aMbIKAHHUS;

3) NPUBOAST pacuETHOE CONMPOTUBICHUE K HOMUHAIBHOMN
MOIIIHOCTH BCEX TEHEPATOPOB B CXEME;

4) HaxoasT abCOMIOTHOE 3HAYEHUE TOKA KOPOTKOTO 3aMbIKaHUs

AJI1 TCHEPATOPHOI'O0 HAITPSKCHUA.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernmameHTHpyOIIMX MOPAJOK U IPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTalMy 00yJaroIIuXCs
I'VAIL

11. Meroaudeckue yka3aHus i 00y4JaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
byHAaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOrOo IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEIbHOE MNPEICTaBICHHE O JUCLUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKOW K Ka)KJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATENEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NIpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIIJIEHMS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpECa, HEOOXOIUMOTO /I CAMOCTOSITEIHHON pabOTHI;

— TOJy4YyeHHE 3HAaHUUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;




— HAYYHTbCS METOAMYECKH 0OpadaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3jMYHbIX
dbopmynHupoBKax);

— TOJy4YeHHe TOYHOI'O NOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JleKMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JEMOHCTpanuedl CilaigoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKUX JHUCKYCCUH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OTACIBHBIX TEMATHK 110 AUCLUUIUIIHHE.

CrpyKTypa npeiocTaBieHus JEKIHOHHOIO MaTepuaa:

- IEKUHUA C UCTIOJIb30BaHUEM CIIaiiI0B

- OCHOBHBIE MOHSTHS O MPOBOJIUMOCTH MOJIYITPOBOIHUKOB

- CTPYKTYypa MOJIYIPOBOIHUKA

- CTPOEHHUE TOTYITPOBOAHUKOBBIX TIPUOOPOB

- BAX pa3nu4HbIX OJIYIPOBOHUKOBBIX IPHOOPOB

- IOCTPOCHHE PA3JIMYHBIX FJIECKTPUUECKUX CXEM Ha OCHOBAHUU

CBOMCTB MOJIYIPOBOJIHUKOBBIX IPUOOPOB

Jlex1uu OCHOBBIBAIOTCS HA y4eOHOM MTOCOOUU:

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

11.2. MeTtoau4ieckue ykazaHUs Uil OOYYAIOIMIUXCS IO TPOXOXKICHUIO MPAKTHUECKUX
3aHSATHUM.

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHITOJTHEHUN 00Yy4alOIIMMUCS MO PYKOBOJICTBOM IpenoaaBaTes
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOCHUS HAyYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOM JIEATEIbHOCTH MO U3y4yaeMOU AUCLUIUIMHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH,;

— OBIAJICHHE HOBBIMH METOJAaMH U METOJUKAMU H3Y4YeHHUS KOHKPETHOH y4eOHOI
JMCIIUTUIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieyeHue parMOHAILHOTO COYETaHUs KOJJIEKTUBHON M WHIMBUAYAIbHON (GopM
oOyueHusl.

TDe6OBaHI/I${ K IMIPOBEACHMIO MPAKTUUCCKUX 3aHATUMN

Mertoandeckue yKkazaHusi U TpeOOBaHUS K MPOBECHUIO MPAKTUUECKUX 3aHATUN MPHUBEICHBI B
CJIEYIOIINX UCTOYHHKAX:
[umumakos B.®., JI.B. Hlunutakos, E.B. AxucumoBa. [IpoekTupoBaHie 31€KTPOHHBIX
YCHIIMTEIBHBIX YCTPOMCTB Mol MomHocTH: yueOHoe mocobue. — CI16.: TV AIL- 2015 — 99¢

11.3. Meroauueckue ykazaHusi Il OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOOydalomUHCSs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.



Brimonnenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTHUECKON, pacueTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHH.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIENOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCHUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE W JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ajanue u TpeOoBaHMs K IPOBEACHUIO J1a00PaTOPHBIX paboT

Metoauueckie yKa3aHHs, BapUaHTBl HWCXOAHBIX JIaHHBIX U TpeOOBaHUSA K
BBINOJIHEHUIO J1a00paTOpHBIX pabOT BBLAAIOTCA KaXIOMY CTYAEHTY Iepell IpOBEACHUEM
UCCIIE0BAHUN.

IIpoBenenue nabopaTOpHBIX pabOT periaMeHTHpYeTCsl MpaBUIaMHU OXpaHbl Tpylaa MU
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM ['YAIIL. 3amanwe Ha BBIIOJHEHHE
7a00paTOpHBIX paboOT ompezensercs MpernojaBaTesieM B COOTBETCTBUM C  HACTOsAIIEH
IpPOrpaMMOM  JTMCHUIUIMHBL «OJEKTPOHUKAa» M Yy4eOHbIM IIaHOM HampasieHus 16.03.01
(MeToaMuUecKue yKa3aHus PUBEACHBI B JIEKTPOHHBIX pecypcax Kadeapsl)

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer o nabopaTopHoit paboTe umeer (opMy I'MIEPTEKCTOBOIO TOKYMEHTA,

COJIEpIKalllero 3aJlaHue Ha JJaOOpaTOpHYIO paboTy, KpaTKUE TEOPETUUECKUE CBEIECHUS 110
TeMe padoThl, ONUCAHUE CXEM U aJITOPUTMOB, UCIIOJIb30BAHHBIX MIPU BBINOJIHEHUH PadOThI,
pe3yabTAaThl BEIYMCIUTEIBHBIX 3KCIIEPIMEHTOB B BUI€ TPAQHUKOB (AMarpaMm), a TAaKXKe BBIBOJIBI
10 UTOraM MPOAETaHHON paboThI

TpeboBanus k oopmIIEHHIO OTYETa O Ja00paTOPHOU paboTe

OTuer AOJKEH COAEp)KaThb THUTYIbHBIM JIMCT, a €ro COJAEp)KaHHe JOJDKHO ObITh
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. Metoauyeckue yKazaHusl JUIsi OOYYarONIUXCS M0 TMPOXOKIACHUIO KypCOBOTO
POEKTHPOBAHNUS/BBINOIHEHUS KypCOBOM pabOTHI.

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (OPMUPOBAHUS y 00OYUAIOLIUXCS OTbITA
KOMIUIEKCHOTO PeIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPEeCCUOHAIBHOMN AESITEeIbHOCTH.

KypcoBoii mpoekt/ paboTa MO3BOJIsIET OOydaroOUIeMyCs: 3aKpelnuTb  HABBIKH
POEKTUPOBAHHUS.

CTpyKTypa NOSICHUTEIbHOW 3aIMCKU KYPCOBOT'O MPOEKTa/ paboThl

1. TuTynbHBIA TUCT

2. Beenenue

3. AHanu3 TEXHUYECKOT O 3aJaHus

4. PacueT OKOHEYHOI'0 KacKaja ycujeHus, paboTarolero B kiiacce B

4.1. Be16op TpaH3UCTOPOB MOITHOTO KacKaaa YCUICHUS

4.2. PacueT miomaay TemIo0TBOIA U YHCa MapaJIJIEIbHO BKIIOUEHHBIX TPAH3UCTOPOB

4.3. Pacuer Bene4MH CONPOTUBIIEHUIN YPAaBHUTEIBHBIX PE3UCTOPOB

4.4. PacueT TepMOCTaOMIM3UPYIOLIUX PE3UCTOPOB BBIXOIHOTO KacKaaa

5. Pacuer npenBapuTENbHBIX KacaJ0B YCUICHUS

5.1. BeiOop TpaH3UCTOPOB MpeABAPUTEIBHBIX KACKA0B YCUIICHUS

5.2. PacdeTr conpoTHBIEHUI IPOMEKYTOUHBIX KACKAJOB YCHUIICHUS

5.3. CTBIKOBKA KaCKaJl0B YCHJIEHUSI MHOTOKACKaJHOTO YCHIIUTEIS

6. Pacuer BHEIIHKX 1enel yCHIINTENS




6.1. Pacuet ko3¢ uiuenTa ycuieHus 0XBaTbIBAEMOM YacTH YCHIUTENsS U Ko duimeHTa
nepeaadn OTPUIATEIIbHOW 0OpaTHOM CBS3H

6.2. PacyeT mapaMeTpOB BHEIIHUX IIENIEH YCUITUTENS C MapajuieIbHOW OTPUILIATEIbHON
00paTHOM CBS3bIO MO HAIPSKEHUIO

6.3. PacueT TpeOyeMoif TOUHOCTH U BBHIOOP THIIA PE3UCTOPOB

7. [lpuHuMnuanbHas 3JIEKTPUUECcKas CXemMa YCHUIUTENS

8. MaremaTn4yeckoe MOAECTUPOBAHNE DIIEKTPUUECKON CXEMBI YCHIIUTEIIS.

9. COOpouHBIil UepTEXK KOHCTPYKIUHN pa3pabOTaHHOTO YCHIIUTEIS.

10. 3akmtoueHue

11. bubnuorpaduyueckuii CIucok

TpeboBanust k 0OPMIICHHIO MOSICHUTEILHOM 3aIMCKU KYPCOBOTO MPOEKTa/ paboThl

HopmaruBhas nokymeHTanus, HeoOXoaumas s odopmieHHUs, IpHUBEIEHA Ha

anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc

11.5. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUS] CaMOCTOSITEIBHOM pabOThl, 00yJaroUIUiicss BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOUATh B €051 KOHTPOJIbHYIO paloTy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IEpPUOJ OOY4YEHMs, MOMOraeT IOJYyYUThb HABBIKM IOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paloTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILINHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJHEHUIO KOHTPOJIBHBIX padoT (sl 00yYarommnXCs
10 3204HON (hopMe 00ydeHus).

11.6. MeTtoauueckue yKazaHus [UIsI OOYYArOIIUXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIuXCsl, OCYIIECTBIIIEMOTO B TEUCHHE CEMeCTpa C ISJIbI0 OIEHUBAHUS XOJa OCBOCHUS
IHUCIUATUIMHEL.

Texymuit KOHTPONb YCHEBAEMOCTH CTYACHTOB TMPOBOJUTCS IyTeM MOHHTOPHHTA
pPE3YJITaTOB BBITIOJTHEHHS JIAOOPATOPHBIX PAa0OT, KOHTPOJBHBIM BOMpPOCAMH Ha 3alluTe
MPAKTUYECKUX M JA0OpaTOpHBIX paboT, MyTeM TMOJXy4YeHHs OOpaTHOW CBsI3U BO BpeMs
IIPOBEACHUS JICKIINI

11.7. Metoauueckue ykazaHus A OOy4YarOUIMXCS MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTecTaluu.

[IpomexyTouHas  arTectanus  OOydYalONMIMXCS ~ MpeAyCMaTpUBaeT  OICHHBAHHE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB 00YUeHHs 1O auciuruimHe. OHa BKIIIOYAET B
ceOs:

— 9K3aMeH — (opma OIEHKH 3HAaHWH, NOJYyYEHHBIX OOYYAOIIUMCS B IIpoOIecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHSTh HMX JUIS PEIICHHUS MPAKTUYSCKUX 3aJad. DJK3aMeH, Kak IMPaBUjIO, MPOBOIUTCS B
Mepuoj, SK3aMEHAIIMOHHOW CECCHHM W 3aBEpIIAeTCs aTTECTAIlMOHHON OIICHKOW «OTIMYHO,
«XOPOIII0Y», «YAOBIECTBOPUTEIBHOY», «HEYIOBICTBOPUTEITHHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit






