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

pod.,1.T.H.,JI0II.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

C.B. be33arees

(MHHUIHAIB, (HaMHITIS)

(TToaIuCH)

«27» uronsa 2024 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

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

Kox nanpaBnenus moaroTroBku/
P 10.05.05
CIEUAIIBHOCTH
HanmenoBanue HanpaBiieHHs be3zonacHocTh HH)OPMALIMOHHBIX TEXHOJIOTUH B
MOJIFOTOBKH/ CHEIMAIbHOCTH IIPaBOOXPAaHUTEIBHOM chepe
HanmenoBanue Opranu3zanys U TEXHOJIOTUH 3alUThl HHPOpMaIUH (B
HaIpPaBJIEHHOCTU UH(POPMALIMOHHBIX CHCTEMAX )
®dopma o0yueHus OuHas
l'on mpuema 2024

Cankr-IlerepOypr— 2024




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

Cr. mper. 27.06.24 B.U. T'onuapora

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

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«27»utons 2024 r, mporokoi Ne 8

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . 27.06.24 B.®. lumakos

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

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

Cr. nper. 27.06.24 H.B. PemernukoBa

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



Annoranus

JuciumnauHa «QJIEKTPOHUKA M CXEMOTEXHHKA» BXOJIUT B 00pa30BaTEIIbHYIO MPOTPaMMYy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJITOTOBKHU/
CIIELINATILHOCTHU 10.05.05 «be3onacHocTh HH(pOPMaITMOHHBIX TEXHOJIOTUN B
MIPABOOXPAHUTEILHON cdepe» HampaBieHHOCTH «OpraHm3anus W TEXHOJOTHH  3allUThI
nHpopmanuu (B nHOOPMAITMOHHBIX cucTeMax)». JluciumirHa peanusyercs kapeapon «Ne3 1.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-3 «CnocobeH HCIoib30BaTh  OOIIEHAYYHbIE METOABI, 3aKOHBI  (DHU3UKH,
MaTeMaTUYeCKHl anmnapar, METObl MOJCIUPOBAHUS U IPOTHO3UPOBAHUS PA3BUTHSI IIPOLIECCOB U
SIBJICHHH MPU PEIICHUH MPOGECCHOHATBHBIX 33124

Conepxkanve NUCHUILUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C MPUHLUIIAMHU
paboTHI TOJYMPOBOAHUKOBBIX MPUOOPOB: THUOJOB, CTAOMIMTPOHOB, TOJIEBBIX U OUIOJISIPHBIX
TPAH3UCTOPOB, OMNEPAIMOHHBIX YCHJIMTENECH, a TakXKe CXEeM pPa3u4YHBbIX SJIEKTPOHHBIX
YCUJIMTEIIBHO-TIPe00pa30BaTeIbHbIX YCTPONUCTB, TOCTPOSHHBIX HA HX OCHOBE

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AINUU
yueOHOro  mpoiiecca: JIEKIMK, JIabopaTopHbIe pabOTHI,, CaMOCTOSTENIbHas paboTa
oOyuarolerocsi, KOHCYJIbTalluu

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOTHAS aTTECTAIUs B (hOpME DK3aMEHA.

OO0miasi TpyAO0EMKOCTh OCBOEHHS JMCLUUILIMHBI COCTaBIseT 5 3aueTHBIX enuHul, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
W3ydeHrne IUCHUIUIMHBI «JIEKTPOHHUKA JaeT BOZMOXKHOCTh CTYACHTAM HE TOJIBKO
u3y4dath (hU3HUECKUe 3aKOHOMEPHOCTH, JIeKaIlle B OCHOBBI IIOJYIIPOBOJHUKOBBIX TPUOOPOB
U CXEMBbI YCHIIUTEIHHO-TIPE0OPa30BaTEIBHBIX YCTPOMCTB, HO IOHUMATh UX POJIb U 3HAYCHHE
npu npoektupoBaHuu kak CAY Tak 1 UHQOPMAILIMOHHBIX CUCTEM B LIETIOM.

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

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

B pesynbrare w3yueHUs AMCHUILIMHBI OOYUYAIONIUICS JOJDKEH 007alaTh CIIEIYIOIIMMHU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIM ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Konu
Kareropus (rpynna) Konx 1 HauMeHOBaHME HHIUKATOpA
HAaUMEHOBAHUE
KOMIIETEHIIUH JOCTHOKEHUS! KOMITETEeHLIUU
KOMIIETEHIINH

OIIK-3.3.1 3HaTh OCHOBHBIE TOHATHUA 1
3aKOHBI €CTECTBCHHBIX HAYK, METOJIbI
MaTEMAaTHUYECKOT0 aHAIN3a 1

OIIK-3 Cnocoben

UCIIOJIb30BaTh
oG IIeHAYHbIE MO/ICJIMPOBAHUS
1 OIIK-3.3.2 3HaTh OCHOBHBIE METO/IbI
METO/IbI, 3aKOHBI
(usuH TEOPETUYECKOTO M IKCIIEPUMEHTAILHOTO
’ . UCCIIEIOBAaHMSI OOBEKTOB, IPOIIECCOB U
MaTeMaTHYCCKUHT .
O6menpodeccuoHanbHbIe | anmapar, METOIbI AABIICHIH
’ OIIK-3.Y.1 ymeTp UCTIONB30BaTh (PH3UKO-
KOMITCTCHIIHH MOJICIIUPOBAHUS U .
MaTeMaTHYECKUH armapar sl pa3paboTKu
MIPOTHO3HPOBAHUS

MaTEeMaTHUYCCKUX MOJCIICH SBICHUM,
MIPOIIECCOB U OOBEKTOB IIPH PEIICHUHN
WHXXEHEPHBIX 33J1a4 B IPO(eCcCCUOHATBEHOM

pa3BUTHA IPOLIECCOB
U SIBJICHUU IIpU

peleHnn
JIeSITETLHOCTH

PO eCCUOHATBHBIX

saxau OIIK-3.B.1 BnageTh HaBbIKAMU MPOBEACHUS

HKCIIEPUMEHTOB 10 331aHHON METOANKE U
aHAJIN3a UX Pe3yJIbTaTOB

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnmHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHHUH CIEAYIONIUX AUCUUTUIAH:
—  «®Duzuka;

3HaHus, MOJYYEHHbIE NPU M3YYEHUH MaTepuaya JaHHOW JUCIMILIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAaK U MOTYT UCTIOIh30BATHCS TIPU U3YYCHHUHN JAPYTHX JUCIUTUINH:
- [IporpammHoO-anmnapaTHble CpeICTBA 3aIUThHl HHPOPMALIMU B UH()OPMAIIHOHHBIX CUCTEMaX
U CeTIX
3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUILIMHE (M paclpeie]eHne 3TOH TPYA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThl Bcero ceMecTpam
Ne4




1 2 3
Oowan mpyooemKocmp oucCyunIUHb, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020mMoeKu
AyoumopHnule 3anamus, BCETO 4ac. 85 85
B TOM YHCJIC:
nexiuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3ansarus (113),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosmenvnasn paboma, Bcero (4ac) 59 59
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.%*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paspgensl, TeMBI JUCLUIINHBI

Jlekiun
(gac)

I13 (C3)
(dac)

JIP
(qac)

KII
(gac)

CPC
(gac)

Cemectp 4

Paznen 1. DneKTponpoBOJHOCTH
MOJIyTIPOBOJHUKOB

Tema 1.1.CoOcTBeHHBIN (OeCTTPUMECHBIN)
MOJIYTIPOBOTHUK

Tema 1.2.ITpumecHBIH MOTYTIPOBOTHUK
Tema 1.3.21€KTpOHHO-ABIPOYHBII
nepexon

Temal.4. Bonbr-amnepHast XapakTepUCTUKA
p-n nepexona

Pasnen 2. I1oxynpoBOAHUKOBBIE AHO/IBI
Tewma 2.1. BeimpsiMuTenbHbIC
MIOJTYIIPOBOTHUKOBBIE TUOABI: IIPHHIIUT
JeUCTBUS, XapaKTEePUCTUKH, TAPAMETPHI.
Tema2.2. ITonynpoBOAHUKOBEIE
CTaOMIIMTPOHBI | IPUHIIMIT ACHCTBHS,
XapaKTePUCTUKH, TAPAMETPHI.
Tema2.3.IlapameTpudeckuii crabuIM3aTop
HanpsHKEHUs] Ha CTa0MIIMTPOHE

Paznen 3. Tupucropsr
Tewma3.1. JlnogHbie THPUCTOPHI
Tewma3.2. TpuoaHble THPUCTOPHI
Tema 3.3. Cumucropsl

Paznen 4. bunonsipHeie TpaH3UCTOPHI

Tema 4.1. IlpuatA OEHCTBUS OUIOISIPHOTO
TpaH3HUCTOPa

Tema 4.2. TpaH3uCTOp KaK YCHIIUTEIHHBIN
pudop

Tema 4.3. Pexxumbl paOoThl OUITOJISIPHOTO

13




TpaH3UCTOpa
Tema 4.4. CtaTndeckre BOJBT-aMIICPHBIC
XapaKTEPUCTUKH U TIApAMETPhI OUTIOISPHBIX
TPaH3UCTOPOB

Paznen 5. TloneBbie TpaH3UCTOPHI
Tewma 5.1. IToneBoit TpaH3UCTOP C p-
nrepexoaoM

Tema 5.2. TloneBoit TpaH3uCTOP C
M30JIMPOBAHHBIM 3aTBOPOM

Pazgen 6 ®oTonprueMHUKH

Tema 6.1. CBeTonzayyaroumii 1Mo
Tema 6.2. oTonpHUEMHUKHI

Tema 6.3. OnrTomapsr

Paznen 7. YcunurensHo-
npeoOpa3oBareIbHbIC yCTPOUCTBA
Tewma 7.1. Knaccudukarus ycuimrenen
Tema 7.2. IlokazaTenu kauecTBa
YCUWJIMTEJbHBIXYCTPOUCTB

Tema 7.3. Pexxumbl paboThl yCHIUTENS
Tema 7.4. OcoGeHHOCTH TOCTPOCHUS
CUJIOBBIX KacKaJOB

Tema 7.5. TpancdopmaTopHbIid
YCUJIMTENIb MOITHOCTH

Tema 7.6. bectpanchopmaTopHbIi
YCUJIMTENIb MOITHOCTH

Tema 7.7. Ycwinrenn MOIHOCTH B

KIKOYCBOM PCIKUME

Pa3nen 8. OnepanuoHHbIe yCHIINTENN
Tema 8.1. TunoBele CXeMBbI BKIIIOUCHHS
oy

Tema 8.2. Peanmuzamus
KOPPEKTUPYIOMINX YCTporcTB Ha OY

Pa3znen 9. Cxembl HEIMHENHOTO
peoOpa30BaHUs HEMPEPHIBHBIX
CUTHAJIOB

Tema 9.1. Cxembl, NOCTPOEHHBIE HA
ocHoge /[P

Tema 9.2. Cxembl, NOCTPOEHHBIE HA
ocHoBe OY

Paznen 10. ['enepaTtopsl

Tema 10.1 I'enepaTopbl rapMOHUYECKUX
Kosie0aHui

Tema 10.2. I'eneparopsl JHHEHHO-
M3MEHSIIOIIEr0Cs HalPsKEHUs

Tema 10.3. MynbTuBHOpaTOpHI

Tema 10.4. OgHOBHOpaTOpPHI

Tema 10.5. biiokuHr-reseparop

Paznen 11. Tpurrepsl

Tema 11.1 CummeTpuyHBIN TpUTTEP
Tewma 11.2. Tpurrep ¢ sMuTTEpHOU
CBSI3bIO

Pazgen 12. Moaynsatopsl u
JEMOYJISITOPBI




Tema 12.1. AMIIIUTYIHBIE MOIYJISITOPBI
Tema 12.2. YacToTHBIE MOTYIATOPHI
Tema 12.3. ®az0Bble MOAYISTOPHI

Uroro 34 17 34 59

Htoro B cemectpe: 34 17 34 0 59

IIpakTnyeckass MOATOTOBKA 3aKIIOYACTCSl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCsT  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
npo¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. ConepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Ppa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

CoOcTBeHHBIH (OecTTpMEecHBIH) MOTYITPOBOIHUK, TIPUMECHBIH
IIOJIYTIPOBOJIHUK, DJIEKTPOHHO-ABIPOYHBIN IIEPEX0J], BOJIbT-aMIIEpHAasI
XApaAKTCPUCTHKA P-N IIEpexojia

BrinpsiMutensHbIE TOTYIPOBOIHUKOBBIE AUO/IbI: IPUHIIHIT ICHCTBHUS,
XapaKTepUCTHKH, apameTpsbl. [101ynpoBOIHUKOBBIE CTAOUIUTPOHHI :
MPUHLUI ACHCTBUSA, XapaKTEPUCTUKH, TapaMeTpsl. [lapamerpuueckuii
cTabuUnu3aTop HANPSHKEHUS Ha CTAa0MIIUTPOHE

Jl1oaHbIe TUPUCTOPBI: IPUHILIMIT ACHCTBUS, XapaKTEPUCTHKH,
napameTpsl. TpHOHbIE TUPUCTOPBI: TPUHIUI JeHCTBUS,
XapaKTepUCTUKH, TapaMeTpbl. CUMHCTOPBI: TPUHIUII JeHCTBUS,
XapaKTepUCTUKH, TTapaMETPBHI.

[TpuHuMn neiicTBrs OUMONIAPHOTO TPaH3UCTOPA. TpaH3UCTOP Kak

4 YCUIMTENbHBIN nprOop. Pexxumbl paboThl OUITONIIPHOTO TPaH3HUCTOPA.
Cratuyeckue BOJbT-aMIIEPHbIE XapaKTEPUCTUKHU U ITapaMeTphbl
OUIOJIIPHBIX TPAH3UCTOPOB

[ToneBo¥ TpaH3UCTOP C pP-n MEPEXOAOM: IPUHLIMI ICUCTBHUS,

5 XapaKTEePUCTUKHU, TapameTpsl. [losieBoii TpaH3uCTOp C
HN30JIMPOBAHHBIM 3aTBOPOM: IPUHIIUIT HCﬁCTBHﬂ, XapaKTCPUCTUKH,
napameTpbl

Caerousnyyarouuil 11o/1: MPUHLMI JEHCTBUS, XapaKTEPUCTHKH,
apaMeTpsl.

6 dortonpuemuuk ( poropesuctop, hoToanoma, GoToTpaH3UCTOP,
doToTHpHCTOP: MPUHIIMIT ACHCTBHS, XapaKTEPUCTUKH, TapaMeTPBHI.
OnTonapsel: NPUHIMII JEHCTBHS, XapaKTEPUCTHKH, TApaMeTPhI

Knaccudukanus ycunureneid. [TokazaTenu kadecTBa yCHIUTEIbHBIX
ycTpoiicTB. Pexxumsbl paboTsl yeunutens. OCOOEHHOCTH TOCTPOCHUS
7 CHJIOBBIX KacKkaaoB. TpaHchopMaTOPHBIN YCUITUTEh MOITHOCTH.
bectpancdopmaTopHbIil yCUIUTENh MOITHOCTH. Y CHITUTENH
MOINHOCTH B KJIFOYCBOM PECIKHNME.

8 Tunosble cxeMbl BKIoueHus OY (MHBEpTUPYIOIIEE U




HEWHBEPTHUPYIOIIee BKIIOYEHNE). Peann3arust KoppeKTHpyrommx
ycrpoiicts Ha OV.

Peanuszanus HEIMHENHBIX XapaKTEPUCTUK HA OCHOBE IHOAHO-
pe3uCTUBHOM siuekku. [locTpoeHune cxem, peann3yronux HEJIMHEHHbIE
CTaTUYECKHUE U JUHAMHUUYECKUE XaPaKTEPUCTUKH JJIEMEHTOB U
YCTPOMCTB CHCTEM aBTOMATUYECKOI'O YIIPABJIEHUS Ha OCHOBE

OHepaHHOHHBH(yCHHHTCHeﬁ.

10 M3MEHSIONIET0Cs. HanpsoKeHUs. MybTUBHOPATOPHI.

OpnnoBuOparopsl. biiokuHr-reneparop

['enepaTopbl TapMOHHUYECKUX KOJIeOanuid. [ eHepaTopsl JIMHEWHO-

11 CummeTpuuHblid TpUrrep. Tpurrep ¢ SMUTTEPHOM CBA3BIO

12 MOJYJIATOPbI. AMIUIUTYIHBIE JEMOLYIATOPBL. YacTOTHBIE

JIEMOTYIISATOPHI

AMITTUTYIHBIE MOIYIATOPBI. YacToTHBIE MOIYIATOpbI. DPazoBbIe

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TCMLIHpaKTquCKHXSaHHTHﬁIIHXTPYHOCMKOCTBHpHBCHeHLIBTa6HHHC5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
o/
o

Tembl  IpakTHYECKHX
3aHATUN

DopMbl

MPAKTUYCCKUX

3aHATUNA

TpynoemMkocTsb,
(uac)

3 HUX
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILATI-
JINHBI

Cemectp 4

Pacuer
apaMeTPUIECKOro
cTabuim3aTopa
HaINpsDKCHUS Ha
CTaOUIINTPOHE

Perienne 3amau

Br160op cunoBbIx
TPaH3UCTOPOB MO
napameTpam
Harpy3Ku

Pemenne

3agaq

Pacuer uncna
MapaieabHO
BKJIFOYAEMBIX
TPaH3UCTOPOB

Pemenne

3agaq

Pacuer mmomanu
TEMI00TBOAA

Pemenne

3agaq

Pacuer Bemumn
YPaBHUTEIbHBIX
pE3UCTOPOB

Pemenne

3agaq

Pacuer
TEPMOCTAOUITU3UPY
IOIHUX PE3UCTOPOB

Petenue

3aaa4

Pacuer cxem
KOPPEKTUPYIOIINX
YCTPOWCTB Ha
ocHose OY

Pemenne

3aaaq




Bcero:
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4.4, JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaunmeHnoBaHue 1a00paTOpHBIX paboOT TpyOEMKOCT®, | MPAKTHHECKOH | pasiena
/1 (uac) MOJATOTOBKH, | IHCITHII
(dac) JINHBI
Cemectp 4
1 | BoabT-amnepHbIe XapaKTEPUCTUKU AUOIOB U
CTaOMINTPOHOB 2 1
2 | UccnemoBaHue mapamMeTpruueCcKOro
cTabmiIn3aropa HalpspKeHHUs Ha 2 2
CTaOMIIMTPOHE
3 | UccnenoBanue ABYXIOIYIIEPHOTHOTO 5 3
BBINPSIMUTEIIS
4 | BonmbT-aMIIEpHBIE XapaKTEePUCTUKH 5 4
TUPHUCTOPOB
5 | BonbpT-amnepHbIe XapaKTePUCTUKH
OMIIOJIIPHOTO TPAH3UCTOPA (CXEMBI 2 5
BrroueHust ¢ Ob u 0D)
6 | HccienmoBaHue 0JJHOKACKaIHOTO YCHIIUTEIIS
MOIITHOCTH Ha OUITOJISIPHOM TPAH3HCTOPE 2 6
(Kmacc A)
7 | UccnenoBanne 0JJHOKACKaIHOTO YCHIIUTEIIS
MOIITHOCTH Ha OUITOJIIPHOM TPAH3HCTOPE 2 7
(Knacc B)
8 | BonbT-aMmepHbie XapaKTEPUCTUKH MOJIEBBIX 5 8
TPaH3HCTOPOB
9 | UccnenoBaHne 0JJHOKACKAIHOTO YCHIIUTEIS 5 9
MOIITHOCTH Ha MOJIEBOM TPaH3HCTOpe
10 | BonpT-amriepHble XapaKTEPUCTHKH 5 10
(OTONPUEMHUKOB M CBETOIMOJIOB
11 | Yewmrens momnoctH (Kitace D) 2 10
12 | YcunurensHo-nipeoOpa3oBaTesibHbIE ) 10
ycTporictBa Ha OY
13 | Cxembl HeMUHEHHOTO NTPeoOpa3zoBaHUs 5 10
curHauos Ha OY
14 | 'enepaTop CHHYCOMAAIBHOTO HAMPSHKEHUS 5 11
Ha OY
15 | I'eneparop IMHEHHO-U3MEHSIOIIETOCS 5 11
HanpspkeHus Ha OY
16 | MysnsTHBHOpaTOp M OHOBHOpaTop HA OY 2 12
17 | AMIUIUTYIHBIN 1EMOIYISITOD 2 12
Hroro B cemectpe 34

4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI




Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosarenbHas paboTa 00yJarouInxcs

Buapl camocTosTennbHON paboThI B €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0JIHIIE /.

Tabnuua 7 — Bugsl caMocTosSTeNNbHON PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 4
Bun camocrositensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHUecKoro MmaTepuania
31 31
nucuuruael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 14 15
ycneBaemoctu (TKY)
[ToaroroBka K MpOMEKYTOUYHOM 14 15
atrecrauuu (I1A)
Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHHMA

Mudp
URL anpec

bubmmorpaduyeckas ccpiika /

KonnyecTBo 5K3eMILISIpOB B OMOIHOTEKE
(KpoMe 2IIEKTPOHHBIX IK3EMILISIPOB)

621.38
I 65

—2015. - 216¢

umnakos B.®., IToxsakosa T.I'.,
[umnakos /[.B. Dnexkrponuka:
yuebHoe nocobue / [lox pexn.
HInmnakosa B.®. CII6.: I'YAIL

152

621.38

I 65 J.B., Aaucmona E.B.

—99c¢.

umnakos B.®. , [lluminakoB

[IpoexTupoBaHue IEKTPOHHBIX
YCWIMTEIBHBIX YCTPOUCTB MaJION
momaoctu. — CII6.: TYAIL- 2015

50

621.38
I 65

DJIEKTPOHHUKA:

2021. - 78c

y4e0HO-METOIUYECKOE
nocooue/ CI16. I'YAIIL —

B.®@. Hluwnaxos, FO.B.
Jlumeunos, B.U. I onuaposa

50




7. TlepedeHb 1EKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

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

He npenycmoTpeno

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yEeMOTr0 POrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuue 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/m HanmeHnoBaHue

Multisim v14+

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanmMeHnoBanue coCTaBHOU 4acTH Homep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl
1 | MynpTuMenniiHas JeKIUOHHAs ayIUTOPUS yi1. bonemas Mopckas,
1.67,
a. 52-35, 32-02
2 | Kommerotepnsiii knacc: MccnenoBanne BAX amosos, yi. bonbmas Mopckas,
CTaOUIIMTPOHOB, OUMOJISPHBIX U MOJEBBIX TPAH3UCTOPOB. 1.67,
HccnenoBanue paboThl BBIIPSAMUTENCH a.21-12, 21-13
3 | CreHnsr: yi1. bonsmas Mopckas,
HccnenoBanne BAX n110/10B, cTaOUIUTPOHOB, OUITOJIIPHBIX U 1.67,
MOJIEBBIX TpaH3UCTOPOB. MccienoBanue paboThl 2.21-09
BBIIPSIMUTENIEN

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH




10.1. CocTaB OIICHOYHBIX CPEICTBIJIS TPOBEACHHUS IPOMEKYTOYHOH aTTeCTaIlH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmmna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs NMPUMEHsAETCsl 5-0ajuipHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

XapakreprucTika chopMUPOBAHHBIX KOMITIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— YyMeJI0 00OCHOBBIBAET M ApPTYMEHTUPYET BBIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyJaroluiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE MTOJIO0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WA MHBIE MAaTEPUAITBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

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




Kon

Ne i/ [Tepeuens BonmpocoB (3a1au) 11 IK3aMeHa HHKaTOpa
1 CoOcTBeHHbIH (OeCTTPUMECHBIN) MOTYIPOBOTHUK OIIK-3.3.1
2 IIpumecHbI NOTYITPOBOJHUK OI1K-3.3.2
3 DJIEKTPOHHO-ABIPOYHBIN MEPEXO]T OIIK-3.V.1
4 BonpT-amnepnas xapakTepucTuka p-n nepexoja OIIK-3.B.1
5 BrinpsimutenbHbIe MOJYTPOBOAHUKOBBIE THO/IbI: IPUHIIUIT OIIK-3.3.1

NENCTBUS, XapaKTEPUCTUKHU, TapaMeTPhl
6 [TomyrpoBOTHUKOBBIE CTAOMIUTPOHBI: IPHUHIIUIT ICHCTBHS, OIIK-3.3.2
XapaKTEPUCTUKH, TapaMETPBI.
7 [TapameTpuueckuii CTaOMIN3aTOP HAPSHKEHHUS HA OIIK-3.V.1
CTaOMIINTPOHE
8 JInoiHbIE TUPUCTOPBL: PUHILIKI JEHCTBU, XapaKTEPUCTUKH, OIIK-3.B.1
napaMeTpshl.
9 TpuoaHBIE TUPUCTOPBL: IPUHLUII ACHCTBUSA, XapaKTEPUCTUKH, OIIK-3.3.1
napaMeTphl.
10 CHUMHUCTOpBI: IPUHIU JIEHCTBUS, XapakTepucTuky, napamerpsl. | OIIK-3.3.2
11 [TpuHnmn neiicTBUs OUMIONIIPHOTO TPAH3UCTOPA. OIIK-3.VY.1
12 Tpan3ucrop kak ycunurensHblid npubop. Cxema OB. OIIK-3.B.1
13 Tpan3ucrop kak ycunurenabHblid npubdop. Cxema O0D. OIIK-3.3.1
14 Pexxumbl paboThl GUIOJISIPHOTO TPAH3UCTOPA. OIIK-3.3.2
15 Cratudeckue BOJIbT-aMIIEPHbIE XaPAKTEPUCTUKH U TapaMETPhI OIIK-3.V.1
OUITIOJIIPHBIX TPAH3UCTOPOB
16 IToneBoii TpaH3UCTOP C pP-N NEPEXOAOM: PUHLINI JEHCTBHS, OIIK-3.B.1
XapaKTepUCTUKH, TapaMeTphbl
[TosieBo#t TpaH3UCTOP € U30JIMPOBAHHBIM 3aTBOPOM U OIIK-3.3.1
17 BCTPOEHHBIM KaHAJIOM: IIPUHIIMII ACHCTBUS, XapaKTEPUCTHKH,
I1apaMeTphl.
[ToneBoil TpaH3UCTOP C U30IUPOBAHHBIM 3aTBOPOM U OIIK-3.3.2
18 MHIYLIUPOBAHHBIM KaHAJIOM: PUHIUI I€HCTBUS,
XapaKTepUCTHKH, TapaMETPBI.
19 Caeronznyyaromyii 1Mo IPUHLKI AeCcTBHsI, XapakTepucTuky, | OIIK-3.V.1
apaMeTphl.
20 qbovToaneMHHKH (poTopesucrop, GoToaANO: TPUHLIUTT OIIK-3.B.1
JIENCTBUSI, XapaKTEPUCTHKH, TAPAMETPHI.
21 dotonpueMHuky (poToTpaH3uCTOpP, GOTOTUPUCTOP: MPUHIIHIT OIIK-3.3.1
NENCTBUS, XapaKTEePUCTUKHU, TapaMETPBhI).
22 OnTonapsl: IPUHLNI AEHCTBYS, XapaKTEPUCTUKH, IAPAMETPHI. OIIK-3.3.2
23 Krnaccudukanus ycunurenen OIIK-3.V.1
24 ITokasaTenu KayecTBa yCUJIMTEIbHBIX YCTPOUCTB. OIIK-3.B.1
25 Pexxumbl paboThl yCHIUTENS. OIIK-3.3.1
26 Oco0eHHOCTH TTOCTPOCHUSI CUIIOBBIX KaCKaJIOB OI1K-3.3.2
27 TpancdopmaTopHBIN YCHIINTENIb MOUTHOCTH. OIIK-3.V.1
28 becrpancdopmaTopHbIi yCHIUTENh MOIITHOCTH. OIIK-3.B.1
29 Yceunurenun MOLIHOCTH B KIFO'IEBOM PEXHME. CummeTpudHast OIIK-3.3.1
KOMMYTallus KJII0UueH.
30 Yceunurenn MOLHOCTH B KIFO'IEBOM PEXHME. Hecummerpuunas | OIIK-3.3.2
KOMMYTallUs KIII0UYeH.
31 Yceunurenun MOLUHOCTH B KIFO'IEBOM PEXHME. JnaroHnanbHas OIIK-3.V.1
KOMMYTallus KJII0ueH.
32 Tunossle cxembl BkimoueHus OV (MHBepTUpYlOlIee OIIK-3.B.1




BKJIIOUCHUE).

33

Tunoselie cxeMbl BKIIIOueHUs1 OY (HEMHBEPTHUPYIOLIEEe
BKJIFOUCHUE).

OIIK-3.3.1

34

Peanuzanus koppekTupyromux ycrpoiicts Ha OV.

OIIK-3.3.2

35

Peanu3anus HenMHENHBIX XapaKTEPUCTUK HA OCHOBE JUOJ/IHO-
PE3UCTUBHOMN STYEHKMU.

OIIK-3.V.1

36

[TocTpoeHue cxeM, peanu3yrluX HEIUHEHHbIE CTATUYECKUE U
JMHAMUYECKUE XapPAKTEPUCTHKU SJIEMEHTOB U YCTPOUCTB
CUCTEM aBTOMATUYECKOI'O YIIPABJICHHS HA OCHOBE
ONepalMOHHbIX ycrinTeneil. HenmnelHocTs Bua
«OrpaHuyeHue»

OIIK-3.B.1

37

[TocTpoeHue cxeMm, peanu3yomnux HeIUHEHHbIE CTATUYECKHUE U
JTUHAMUYECKHE XapaKTePUCTUKH JIEMEHTOB U YCTPOMCTB
CHUCTEM aBTOMATHUYECKOTO YIPABJICHHS HA OCHOBE
omnepanyoHHbIX ycuinuTeneil. HenmuneHocts Buja «30Ha
HEYYBCTBUTEIHLHOCTHY

OIIK-3.3.1

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

No i/t

[Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera

Kon
WHIUKaTOpa

Y4eOHbIM MJIAHOM HE IPESYCMOTPEHO

[lepeuenr TeM It KypCOBOTO TPOCKTHPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBIITOJTHCHUST KYPCOBOM paObOTHI

Ne i/t

KypCOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocer s mpoBeneHUsS TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
/o

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJMKaTopa

1

VYKaXknTe Kak JOJDKHBI ObITh CBA3aHBI KPUTHYECKOE 3HAUCHHUE
KodpduureHTa o0paTHo cBsA3U PKp ¢ KOIDPUIIEHTOM
ycunenust K ycunurens 6e3 oOpaTHON CBsI3U JIsl BOSHUKHOBEHUS
CaMOBO30YKJICHHUS.

I.Bxp=1/K

2.Bkp=1/K

3.Bxkp<1/K

OIIK-3.3.1

VYKaXnuTe Kak MOBBICUTH CTAOMIIBHOCTh YaCTOTHI TEHEPATOPA.

1. Ucrionp30BaTh CXEMBI KBAPIEBBIX T€HEPATOPOB

2. Ucnonb3oBathk cxembl RC-reneparopon

OIIK-3.3.2




3. Ucnonp3oBatk cxembl LC-reHepaTopoB

Pacnpenenure B npaBuiIbHOM NTOCIEA0BATEIBHOCTH AJITOPUTM OIIK-3.V¥.1
onpeJieeHUsI PKBUBAJICHTHOTO CONMPOTUBICHUS 1SN
MIOCTOSIHHOTO TOKa CO CMEIIAHHBIM COEMHEHUEM PE3UCTOPOB,
METOJIOM CBEpPTHIBAHHUS.

R Rz
T - R.
o — R,
lu —
R=
U -
o Ra=Ri23+R4
1.
|
Riz=R1+R2
2. %
Riz R
o T —
g 1 _1,1
3 = Ri2a R12 R3

VYkaxure kakoil popMmel HanpshxeHue popmupyercs Ha Beixoge | OIIK-3.B.1
TpUrrepa.

1. mpsimoyronbHOI
2. TpeyroiabHOU

3. CUHYCOMAJIbHOM
4. MpOU3BOJIBLHOMN

Br16epuTe 17151 4ero Hy>KHbI IHOTHO-PE3UCTHUBHBIC STUEHKU OIIK-3.3.1

(APs).

1. g peanu3anyuy TUIOBBIX KYCOUYHO-TMHEMHBIX XapaKTEPUCTUK
2. U1 OTpaHUYEHHS TapaMeTPOB BXOJJHOT'O CUTHAJIA

3. 719 OrpaHUYEHUs MapaMeTPOB BHIXOJHOTO CUTHAJIA

4. nyist mpeoOpa3oBaHMs CUTHAJIOB TIEPEMEHHOTO TOKa B
MMOCTOSIHHBII,

5. ana obecriedeHust 3alIOMUHAHUS HAPSHKEHUH OPOTrOB

Cpa6aTBIBaHI/I$I AUOJ0B 1 CTYIICHYATOTO U3MCHCHU A




KoadunmenTa nepenaun Bxoanoro Usx u onopHoro Uon
HaIpsHKEHUN.

HpI/I noagavuc CMHyCOMAAJIbHOTI'O CUTHaJIa Ha BXOJ MHTCrpaTopa
IIOoJIy4acM...

1. GpuIbTp BEpXHUX YACTOT
2. GWIbTp HUKHUX YACTOT
3. QuaBTp CpeaHUX YACTOT

OIIK-3.3.2

[Ipy cuMMeTpUYHOI KOMMYTAIIMH KJIIOUEH, IS Cilydas aKTUBHO-
WHIYKTUBHOW Harpy3Ku, TOK B HarpyskKe...

1. He mpepbIBaeTCs
2. mpepbIBaeTCA
3. UMeeT KpaTKOBPEMEHHbBIE PA3PhIBBI

OIIK-3.V.1

Br16epute U3 nepedrcieHHoro 1no KakoMy napamerpy
KJIaCCH(PUIUPYIOT YCHIIUTEIH:

. IO peXXUMY padOThl (JIMHEHHbIE U HETUHENHBIE),
. IO KOJIMYECTBY KaCKaJ[0B YCUIICHHUS,
. TIO DJIEMEHTHOMH Oa3se,

B W N

. ITIO Ha3BaHUIO

OIIK-3.B.1

[TpumecHbIi MOTYITPOBOAHUK — 3TO

1.Cmech HECKOJIBKUX Pa3INYHbIX MTOJIYIPOBOIHUKOB.

2.CnuiaB KpeMHUS U TepMaHMUsL.

3.ITomynpoBOIHUK, COAEPKAIMN B HEOOJIBIION KOHIEHTPaLUU
IPUMECH C BaJIEHTHOCTBIO, OTJIMYHOM OT BaJIEHTHOCTH
OCHOBHOT'O BEIIECTBA.

4.MexaHu4eckasi CMECh YaCTHI] METaJlIa U IUAJIEKTPHKA.

OIIK-3.3.1

10

[TonydyeHnune noaynpoBOJHUKOB P-TUIA OOECIIEUNBAIOT IPUMECH:
1.C BaJIGHTHOCTBIO MEHbIIIEH, yeM y ucxogHoro Marepuana (In,
Ga).

2.YetsipexBanentusie (C, Sn).

3.IlatuBaneHTHBIC (AS, Sb).

4.C BaJIEHTHOCTBIO OOJIBLIEH, YeEM Yy UCXOIHOTO MaTepHaa.

OIIK-3.3.2

11

ConocraBbTe Ha3BaHUSI OHEPTCTUYICCKUX ypOBHeP'I MMPpUMECHOT'O
IMOJIYITPOBOAHUKA C HANMCHOBAHUSAMM:

e
] @) 1
2
O O
3

OIIK-3.V.1




A) 3oHa MPOBOAMMOCTH,

b) Banentnas 30Ha,

B) 3anpemenHnas 30Ha.

3anumuTe BRIOpaHHBIE OYKBHI IO COOTBETCTBYIOIUMU
muppamu: 1 - ,2- ,3-.

12

OCHOBHBIMHU MMOABUKHBIMU HOCHUTECISAMU B IIOJYIIPOBOAHHUKE P-
THUIIA ABJIAIOTCA:

1.27eKTpOHBI.

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

OIIK-3.B.1

13

OCHOBHBIMU MOABUKHBIMU HOCHUTCIIAIMU B IIOJTYIIPOBOAHHUKE n-
THUIIA ABJIAKOTCA:

1.ITonmoxxuTenbHbIE HOHBI.
2.D5IEeKTPOHBI.
3.01punarenbHble HOHBI.
4. JTp1pKu.

OIIK-3.3.1

14

CorocTaBeTe KaKue 13 MMPpCIJIOKCHHDBIX ITOABUKHBIX HOCHUTENEeH
B ITOJIYITPOBOAHHUKAX COOTBCTCTBYIO:

1. p-tumy,
2. n-tumy.

W3 npennoxeHHbIX:

A) TlonoxuTenbHbIE HOHBI.

b) DnexTpoHsI.

B) OtpunarenbHble HOHBI.

I') Abipxu.

3anumure BoIOpaHHbIE HU(PBI 0] COOTBETCTBYIOIIUMHU

OIIK-3.3.2

15

ConocraBbTe BUJ Ipoliecca

A) nudpdysns,

B) npeiid
HOCUTEIS B OJYIIPOBOJHUKE U €T0 ONHACAHUE:
1) JIBu>xeHre HOCUTENEH 3a CUET PIEKTPUUECKOTO OIS,
2) XaoTHuecKoe TeIMI0BOe ABMKEHUE HOCUTEIICH.
3) JIBmkeHue 3a cUeT pa3HOCTU KOHIIEHTPAIUH.
3anumuTe BRIOpaHHbBIE U(PHI IO COOTBETCTBYIOIIMMHU
OyKBaMH:
A- ,b-

OIIK-3.V.1

16

[TonynpoBonHuKN. MeXaHU3M 31EKTPUIECKON TPOBOJUMOCTH.
Buns! nonynpoBogHukoB. [IpakTrnueckoe NpuMeHEHHE.

OIIK-3.B.1




17 Juon. Tunel 1uoaoB. XapaKTEepUCTUKU U apaMeTPhl TUOJI0B. OIIK-3.3.1

18 | DnexrpoHHbIe KOMIOHEHTHI. Kitaccudukarus. OIIK-3.3.2

19 | duomHo-pesuctusHbie ssuciiku (JIPS). Onpenenenue. OIIK-3.VY.1
Haznauenwue. YcnoBHnoe o6o3naueHue JIPSI.

20 | OCHOBHBIE IIEMEHTHI JCKTPOHUKH. OIIK-3.3.1

21 | YkaxuTe KaK JOJDKHBI OBITh CBSI3aHBI CIABHT (a3 Qyc OIIK-3.3.2

HaIpsKCHUA YCUIIUTCIIEM CO CABUT'OM (1)213 (POC HAIIPAKCHUS B

OeIu O6paTHOﬁ CBs3U OJI1 BOBHUKHOBCHHA CaMOB036Y)I(JleHI/I$I.

1. pyc + @oc = 27nn (n — 1EI0€ YUCIIO),
2. pyc + @oc = 1/2nn (n — nenoe 4ucio),
3. pyc + @oc = mn (n — 1eI0e YUCIIO).




22

AMIIUTYIHBIA MOIYJIATOP — 3TO ...

1. mpeoOpa3oBaresnb MOCTOSIHHOTO CUTHAJA B IEPEMEHHbIN
(UKCUPOBaHHOMN YaCTOTHI,
2. mpeoOpa3oBareb MEPEMEHHOTO CUTHAJIA B TIOCTOSTHHBIN

3. npeoOpa3oBaTellb IEPEMEHHOTO CUTHAJIA B IEPEMEHHBII
JPYIOM YaCTOTBI.

OIIK-3.V.1

23

Bri6epuTe B kakux yctpoiictBax CAY uvaie Bcero
MPUMCHATOTCS BBIIIPAMUTCIIN

1. B MICTOYHHKAX MMUTAHU,
2. B CETEBBIX (HIBTpaX,
3. B CWJIOBBIX MIPUBOJAX.

OIIK-3.B.1

24

Tpurrep popmMupyeT BHIXOIHOM CUTHAI TIPU MOJIa4€ BXOJIHOTO
CUTHAJA. ..

1. Ipou3BOILHOM (POPMBEI,
2. onpeAenéHHOro BHU/IA,
3. ¢ HyJIEBOW aMIUIUTYAOM.

OIIK-3.3.1

25

VYKaxuTte npuMep NpUHIUIUAIBHON 3eKTpudeckoil cxema JIP:

OIIK-3.3.2

26

Hpeiid Hyns B peaJIbHOM MUHTErpaTope - 3TO

1. mosBaeHHuE BBIXOJHOI'O HAITPSIPKCHUA TTPU HYJIICBOM
BXOJAHOM HAIIPAKCHUU,

2. CHIDKCHHE BBIXOOHOI'O HAITPSP)KCHUA,

3. U3BMEHECHHE YaCTOTHI BBIXOJHOI'O HAITPSIKCHUA.

OIIK-3.V.1

27

K HemocraTkam pexumMa CHMMETPUYHON KOMMYTAIMU
OTHOCHTCS:

1. noBbIIIEHHBIN YPOBEHD MyJIbCALIMI TOKA Ha Harpys3Ke,
2. He cTaOUIIbHOCTD BBIXOJHOTO HaNpPsKEHUS,
3. y3Kuii AUana3oH U3MEHEHNUs CKBa)KHOCTH UMITYJIbCOB.

OIIK-3.B.1

28

Ycunurenu kiaccuGUIUPYIOT TO:

1. poxy Toka (MMOCTOSIHHBIHN U IEPEMEHHBIN ),
2. 10 YaCTOTHBIM XapaKTEPUCTHKAM,
3. IO KOJTMYECTBY KAaCKaJ0B YCUIICHUS,

OIIK-3.3.1




4. o Ha3BaHHUIO.
29 | ConocTaBbTe Ha3BaHM IEMEHTOB U UX oO0o3HaueHue Ha cxeme: | OIIK-3.3.2
1.
2. E
3 Il
e
5. —_
A) 3azemienue.
b) Konnencarop.
B) Pe3ucrop.
I') [lepemenHbIii pe3uctop.
J1) IlepemeHHbII1 KOHIEHCATOP
3anummure BHIOpaHHBIE TU(PHI IO COOTBETCTBYIOIIUMHU
OyKBaMH:
A- ,b- ,B- ,T'-,1-.
30 | ComocTaBbTe CXE€MY BKIIOYECHHUS BBITPSIMUTEIBHOTO JHOAA TS OIIK-3.V.1
HCCIIeIOBAHUS:
A) nipsimoii BeTBu BAX,
b) obparHoii BeTBu BAX,
CO CXE€MaMH MOJKIIOYECHUS:
Q Q
+ \/ 0 +
Y V) : -
1 2
) Q
+ +
v O v V)
Q Q
3 4
3anummre BoIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU
OyKBaMH:
A- ,b-.
31 | [opsmok pacyera Tpex(as3HbIX CeTel ¢ HEpaBHOMEPHOMH OIIK-3.B.1
Harpyskoi ¢as:
1) ompenensoT ceueHne MpoBOIOB, CUMTAsI HATPY3KY




PaBHOMEPHOW;

2) pacupeAensioT 0 BO3MOKHOCTH Harpy3ky Mexay ¢azamu
PaBHOMEpPHO;

3) onpenensioT pa3Hbie WK MeK(pazHbIe TOTEPU HANIPSHKEHUS;
4) npu HEOOXOIMMOCTH IIEPEPACIIPEEIIAIOT HArPY3Ky MEXKIY
dhazamu;

5) nenarT MPOBEPOYHBIN pacyer.

32 | Ilopsimok pacuera TOKOB KOPOTKOTO 3aMbIKAHHS IT0 PACYETHBIM OIIK-3.3.1
KpPUBBIM:

1) HaXOAT pacueTHOE COIPOTUBIICHUE;

2) HaXOJAT 110 PACYETHBIM KPUBBIM [IEPUOJIUUECKYIO
COCTABJISIOLIYIO TOKA KOPOTKOT'O 3aMbIKaHUS;

3) NpUBOIAT pacuETHOE COMPOTUBICHUE K HOMUHAIBHOMN
MOILIHOCTH BCEX T'€HEPATOPOB B CXEME;

4) HaxonAT aOCOTIOTHOE 3HAUYCHHE TOKA KOPOTKOTO 3aMbIKaHUS

AJI1 TCHEPATOPHOI'O HAIIPAKCHU .

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IPOBEJCHUS TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus AJisE 00y4YaOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
Marepuana .

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOWHOE, CHUCTEMHOE,
rIyOoOKoe W SCHOE U3NOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOU JEKIHMH B
paMKax TUCIHUIUIUHBI HE B TOM, YTOOBI MOJYYUTh BCHO HMHGOPMAIMIO TIO T€MEe, a B OCBOCHUHU
dbyHIaMeHTalbHbIX Mpo0JeM AUCHHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHWS, HOBEHIINX
JTOCTY)KCHUN HAayYHOUW MbICIH. B y4eOHOM mipolriecce JICKIHS BBITIOJIHSIET METOA0J0TUUYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOpMAIMOHHYIO (QyHKIMU. JIeKIus pacKpbpiBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00siacT 3HaHUs, €€ MpoOJIeMBbl, JaeT IENbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUITMHAMMU.

IrapupyeMble pe3yJabTaThl IPH OCBOCHUHU 00YYAIONIMMHUCS JIEKIIMOHHOIO MAaTeEpHaa;

— TIOJIYYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEEIISIETCs 1IEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

—  TIOJIy4EHHE OTBITa TBOPUECKOM PaOOTHI COBMECTHO C MPEIOoaBaTeeMm;




— pa3BuTHE TNPO(PECCHOHAIBHO-ICTOBBIX  KAdecTB, JIIOOBM K  MpeaMery |
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsSi CAMOCTOSITEIILHON paOOTHI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€E UX Pa3BUTHSI HA OJIMKANIIINE TOIBL;

— Hay4HMThCS METOJMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pas3IMYHBIX
dbopmynHupoBKax);

—  TIOJYy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JleknMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JIEGMOHCTpaIlMeld CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa peioCcTaBIeHUs JEKIIMOHHOI0 MaTepHraa:

- JICKIIMS C UCITOJIb30BaHUEM CIIalIOB

- OCHOBHBIE TOHSATHUS O MTPOBOAMMOCTH TIOTYITPOBOTHUKOB

- CTPYKTYypa MOJYIPOBOJIHUKA

- CTPOEHUE TIOTYITPOBOAHUKOBBIX TIPUOOPOB

- BAX paznuyHbIX MOIYIPOBOJAHUKOBBIX IPUOOPOB

- IOCTPOCHHE PA3TMYHBIX MICKTPUICCKUX CXEM HAa OCHOBAaHUU

CBOMCTB MOJIYIPOBOAHUKOBBIX MPUOOPOB

JIeK1uu OCHOBBIBAIOTCS HA Y4€OHOM MTOCOOHH:

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

11.2. MeTtoau4veckue ykazaHUs ISl OOYYAIOIIUXCS IO TPOXOXKICHUIO TPAKTHYECKHX
3aHATUN

[IpakTryeckoe 3aHATHE SIBISETCS OAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTO
npoliecca, 3aKIyvaroiascs B BbIIOJHEHUH 00y4aloLUIMMUCS 1101 pyKOBOJICTBOM ITIperoiaBaTelis
KOMILIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOSHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TpUOOpETEeHNs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00yYaroIIUMCs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUHU O0YYAIOLUIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIlUpeHHe M JeTalu3allis 3HAaHUW IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAMH M METOJUKAMH M3Y4YE€HHUS KOHKPETHOW yueOHOil
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJIHEHMS 3a/1aHUN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJIbHON (popm
00yJeHUsI.

TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN
Metoanueckue yka3zaHus U TpeOOBaHUS K MPOBEJCHUIO MPAKTUYECKHUX 3aHATUN
MPUBENIEHBI B CIEAYIOUINX HCTOYHUKAX:
[unuakos B.®., JI.B. lumnakos, E.B. Anucumosa. IIpoektupoBaHue 31eKTpOHHBIX
YCHJIMTEIBHBIX YCTPOMCTB Mol MomHocTH: yaeOHoe nocodue. — CI16.: TV AIL- 2015 — 99¢




11.3. Meroauueckue ykazaHUs s OOYYaIOIIMXCS IO BBIMOJIHEHHUIO JIAOOPATOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT oOOy4aromMiCsS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopatopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHE, Pa3BUTHE U JIETATU3aLUs TEOPETHUECKUX 3HAHUH, MOJYYCHHBIX Ha
JCKIHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMOH TUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUs K POBEJICHUIO JJaO0PAaTOPHBIX PaboT
Metoanueckie yKa3aHHs, BapUaHTBl HWCXOAHBIX JAaHHBIX U TpeOOBaHUSA K
BBINOJIHEHUIO J1a00paTOpHBIX pabOT BBLAAIOTCA KaXIOMY CTYAEHTY Iepell IpOBEACHUEM
UCCIICJOBAHUM.

IIpoBenenue nabopaTOpHBIX pabOT pErVIaMEHTHUPYETCS NpaBUIaAMU OXpaHbl TpyAa U
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekTopoM [YAIIL 3amanue Ha BBINONHEHUE
7a0opaTOpHBIX pPaboOT ompezensercs MpernojaBaTesieM B COOTBETCTBUM C  HACTOsIIEH
IPOrpaMMOMl  TUCHUIUIMHBL «OJEKTPOHUKa» M Yy4yeOHbIM I1aHOM HampasieHus 16.03.01
(MeToaMUecKue YKa3aHus MPUBEACHBI B 2JIEKTPOHHBIX pecypcax Kadeapsl)

Crpykrypa u ¢popma oTueTa 0 1abopaTopHOl paboTe

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

coJiep Kaliero 3aaHre Ha JabopaTopHyro paboTy, KpaTKHe TEOPETHUECKUE CBEICHUS IO
TemMe paboThl, ONMCAHUE CXEM U aJITOPUTMOB, UCIIOJIb30BAHHBIX MTPU BBIMOJIHEHUH paboThI,
PE3yIbTAaThI BEIYMCIUTENBHBIX SKCIIEPIMEHTOB B BUI€ TPAPHUKOB (IHarpaMm), a TAaKXKe BBIBOJIBI
10 UTOTaM MPOJAETaHHON paboThI

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOpaTOPHOH padboTe
OTyer nOMKEH CoJep)KaTh TUTYJIBHBIA JINCT, a €ro COJEpX)aHUE JODKHO OBITh
opopmieno cormacHo 'OCT 7.32 — 2017. HopmaTuBHas NOKyMEHTalus, HeOOXoAauMmas IJis
odopmiteHus, IpuBeIeHa Ha 1eKTpoHHOM pecypce ['Y ALl https://guap.ru/standart/doc

11.4. Metoauueckue yKazaHus Uil OOYJAIOIIUXCS O TMPOXO0KACHUIO CaMOCTOSATEIHHON
paboTsl

B xoie BHIOTHEHHUS CaMOCTOSATENbHONU pabOThI, O0YUYAIOUTUIICS BBIMOIHSAET paboTy MO
3aJJaHAI0 M TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaronuxcst Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporecce BBITTOHEHUSI CaMOCTOSTEIBLHON padOTHI, Yy 00ydaromerocs (GopMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHs, MOMOTaeT NOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.



MeToaudyeckuMl ~ MaTepuajamMi,  HaNpaBISIONMMU  CaMOCTOSITENbHYIO  paboTy
00yJaroNTUX CSASBIISFOTCS:

—  y4eOHO-METOAMYECKHA MaTeprall 1O JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs ).

11.5. Mertoauueckue yKazaHus [UIsl OOYYaroIIMXCS IO IPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMecTpa C IIeJIbI0 OLIEHUBAHUSA XOAa OCBOCHHUS
JUCLUIUINHBI.

Texkymuidi KOHTPOJb YCIEBAEMOCTH CTYIEHTOB IIPOBOAMTCA IIyT€M MOHUTOPHHIA
pe3yJbTaTOB BBIIOJHEHUSI J1a0OPATOPHBIX pPa0OT, KOHTPOJBHBIM BOIPOCAaMH Ha 3alluTe
IPAaKTUYECKUX U JIa0OpaTOpHBIX paboT, MyTeM HOJy4deHHUs OOpaTHOM CBSI3M BO BpeMs
MIPOBEICHUS JIEKLINI

11.6. MeToau4eckue yKa3zaHUs JUIsl OOyYarONIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalsi  OOyYarOUIUXCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HAaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipolecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSATEIBHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOM CECCHM W 3aBEpIIAeTCsl aTTEeCTAl[MOHHON OIICHKON «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHOY.

CBOGBpeMCHHaﬂ caadya OTYCTOB I10 J'Ia60paTOpHLIM pa60TaM, U TIOJIOKUTEIIbHBIN pe3yiabTar
MEpUOANYICCKOr0o TECTUPOBAHUA MOKET YUUTBIBATHCA TP IPOBCACHUN HpOMe)KYTOQHOﬁ
aTTeCTalnuu

JIvct BHECEeHUs! U3MEHEHUH B pabouyro MporpaMMy JUCHUTUIMHBL

JlaTa BHeCeHUS
N Jarta u Ne
M3MCHCHUH U Ioamuce
MIPOTOKOJIA

JIOTIOJTHEHHH. Conepxanne N3MEHEHUH | JOTIOTHEHUI 3aB.

3aceaHus .
[Moamnuce BHECIIETO kadeapoit
Kadeaps

M3MEHCHUS







