MHUHHCTEPCTBO HAYKH U BHICIIET'O OBPA30BAHMS POCCHUICKOM
®EJIEPALIMH
(henepanbnoe rocymapcTBeHHOE ABTOHOMHOE 00pa3oBaTebHOE YYPEK/ICHHE BBICIIETO
obpasoBaHus
"CAHKT-IIETEPBYPI'CKWAM I'OCY IAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMHYECKOI'O [TPUBOPOCTPOEHUST"

Kadenpa Ne 23

VTBEPXKJIAIO

PyxoBomurens oGpasoaresibHoit mporpaMmsl

CT. npenoasares

Jlucr cornacoBanus paGoueit POrpaMMBI AHCIHTITHHE

(0mKHOCTS, yu. cTencHs, 3Banme)

E.I1. Bunorpanosa

ITporpammy cocrasui (a)
Cr. npenosasarens W E.I1. Bunorpamosa
(nomKHOCTS, yu. cTeneHs, 3BaHKe) (noxrfiics, nara) (mHmnumans, Gamumis)

IIporpamma ox0Gpena Ha 3acesanuu Kaenpsr Ne 23
«16» despaina 2026 r, nporokon Ne 7/26

BT
(7

(noammcs)
«25» deBpans 2026 r

PABOYAS TIPOTPAMMA JIMCLIMTJTUHBI

«CXeMOTEXHHMKA aHATIOTOBBIX HIEKTPOHHBIX YCTPOHCTB»
(Hammenosanne aucummuis)

Ko nanpasiienns noarorosku/ 11.03.04
CHEIHATBEHOCTH N

Haumenoanne nanpasnenms

OnexTponnka u HAHOYJIEKTPOHHKA
TOArOTOBKH/ CIIELHATLHOCTH

HanmenoBanue nanpasnennocTn/
P ITpombImIeHHAs 2IeKTPOHMKA

ClenHaTn3auu
®opma o6yuenus O4Has
I'on npuema 2026

Cankr-TlerepGypr— 2026

3asenyrommii kapeapoit Ne 23
JLT.H.,Ipod. A.P. Becryrun
(y4. crenens, 3sanne) /oﬁnnm , Aara) (urmunansl, Gammnis)
s
3amecrturens MpekTopa MHCTHTYTA No2 110 M Koii paGorte
JIOIL,K.T.H., JIOIL. / / H.B. Mapkosckas
(monmxHOCTS, yu. crenens, 3Banue) (non”(fm) (nHuumansl, Gammnis)



AHHOTaAIUA

Huctunnmaa «CXeMOTEXHMKA aHaJOTOBBIX JJIEKTPOHHBIX YCTPOMCTBY» BXOJUT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBICHIETO OOpa3oBaHHMS — TIporpamMmy OakamgaBpuaTta IO
HampaBleHUI0 MOATroToBKYW/ creruanbHocTH 11.03.04 «OnekTpoHMKa W HAHOAIIEKTPOHUKA
HarmpaBieHHOCTH «lIpombliieHHass dJeKTpoHHMKay. Jucummimaa peanusyercss Kadeapoi
«Ne23».

JucnumninuHa HareneHa Ha pOPMUPOBAHUE Y BBITYCKHUKA CIICAYIOIMNUX KOMITETCHITUN:

OIIK-2 «CriocobeH caMOCTOSITENIEHO MPOBOJUTH IKCIIEPUMEHTATbHBIC MCCIEAOBAHUS U
HCITOJIH30BaTh OCHOBHBIC MPHUEMBI 00PaOOTKH ¥ MPECTABICHUS MOJYICHHBIX JAaHHBIX)

[MK-2 «CrocobGeH OCyIIeCTBIATh MPOCKTUPOBAHUE IIIEKTPOHHBIX MPHUOOPOB, CXEM U
YCTPOWCTB Pa3IUYHOrO (PYHKIIMOHAIHHOTO HA3HAYCHHUS B COOTBETCTBHM C TEXHHYECKUM
3aJIaHUEM C UCTIOIb30BAHUEM CPEJICTB aBTOMATU3AIMN POESKTUPOBAHUS

ConeprkaHre TUCIMIUIMHBI OXBATHIBACT MIUPOKUNA KPYT BOMPOCOB: OT (hyHIaMEHTATBHBIX
OCHOB U (U3WYECKUX MPHUHIMIIOB (YHKIIMOHUPOBAHUS IJIEKTPOHHBIX MPUOOPOB PA3ITHMUYHOTO
Ha3HAYCHWs] W HMX XapaKTePUCTUK JO PACCMOTPEHHUS CXEMOTEXHMUYECKHX PEIICHUH,
MPUMEHSEMBIX MPU MPOEKTUPOBAHUU AHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOWCTB, METOAAX aHaJIM3a
YCTPOWCTB, KOTOPBIE 00ECTICUNBAIOT YCHIICHHE H 00pa00OTKY aHAJIOTOBBIX CUTHAJIOB, B TOM YHCIIC
U C HCIOJB30BAHMEM MHTETPAIbHBIX MHUKPOCXEM, BBIITYCKAEMbIX IPOMBIIIJIEHHOCTHIO
O0COOCHHOCTSIMU UX TPAKTUIECKOTO TPUMEHEHUSI.

[IpenogaBanue AMCHUIUIMHBI MpeIycMATpUBaeT Cleayromme (GopMbl OpraHU3aIUuU
y4eOHOT0 mpoIiecca: JEKIHH, JIa0opaTopHbIe padOTHI, MPAKTUYECKHUE 3aHATUS, CAMOCTOSTEIbHAS
paboTa o0yyaromerocsi, KypcoBoe mpoeKTHPOBAHUE.

[IporpamMmMoit AUCHMIUIMHBI TPEAYCMOTPEHBI CIACAYIOIMIME BHUABI KOHTPOJISA: TEKYIIUNA
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B popme audpepeHIInpoBaHHOTO 3a4eTa.

OO0mast TpyJOEMKOCTh OCBOCHHS AWCITUIUIMHBI COCTAaBJISET 7 3a4ETHBIX EIUHUIL, 252
4acoB.

SA3bIK 00yueHus 0 JUCHUILTUHE «PYCCKHUM »



1. TlepeueHb IaHUPYEMBIX PE3YIIHTATOB OOYUEHUS 10 TUCIUILIIMHE

1.1. Ilenu npenosaBaHus TUCIUIIIIUHBI
[IpennasHaueHre TUCHMIUIMHBI 3aKJIIOYaeTcs B TNPHOOPETEHHUU CTYJCHTaMH HEOOXOJUMOro
MUHUMYMa 3HaHUI 1O (yHIaMEHTAJIbHBIM OCHOBaM IOCTPOEHMS 3JIEKTPOHHBIX MNPUOOPOB
pa3IMYHBIX THUIIOB, IOJyYEHHUE IPEACTABICHUM O METOAAX M3TOTOBIEHUS U BO3MOXKHOCTSX
MPUMEHEHHUs DJIEKTPOHHBIX YCTPOMCTB Ha TOJYNPOBOJHUKOBBIX MPUOOPAX; pPacCMOTPEHHUH
3aa4, pEIIaeMbIX C TIOMOILBIO D3JEKTPOHHBIX YCTPOMCTB, METOAAX UX aHalu3a H
MIPOEKTUPOBAHMS, a Takxke (opMHpOBaHME Yy CTYIACHTOB 3HAaHUM, HABBIKOB U YMEHUH,
MO3BOJIAIOIIMX OCYLIECTBIIATH CXEMOTEXHUYECKOE NPOEKTUPOBAHUE BJIEKTPOHHBIX YCTPOMCTB,
KOTOpbIe 00ecleunBalT yCWIEHHE U 00pabOTKy aHAJIOTOBBIX CHUTHAJIOB, B TOM YHCJIE M C
MCIIOJIb30BAHUEM MHTETPAIBHBIX MUKPOCXEM, BBIITYCKAEMBIX IPOMBIIIIIEHHOCTHIO.

1.2. JucummiuHa BXOJIUT B COCTaB 00s3aTeIbHON YacTH 00pa30BaTeIbHON MPOrpaMMbl
BhIcIIero oopazoBanus (nanee — OIT BO).

1.3. IlepeueHb MmIaHUpPyEMbIX pe3yIbTaTOB OOYUEHHUS M0 AUCLUUILINHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbratamu ocBoeHus OIl BO.

B pesynpraTe M3yueHUs AUCUUIUIMHBI OOYyYaroUIUiics TOJKEH o0siajaTh CIeAYIOUIUMU
KOMIETEHIIMSIMYA WM UX YacTIMHU. KoMIeTeHIMN 1 WHAUKATOPBl UX JOCTUKEHHSI IPUBEACHBI B

Tabymue 1.

Tabnuua 1 — IlepedeHb KOMIETEHIIMNA U MHIUKATOPOB X IOCTIXeHNS

Kareropus (rpymnmna)
KOMIIETEHIIUU

Konn
HauMEHOBaHHE
KOMIIETEHIIUN

KOI[ U HAMMCHOBAHUC UHAUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

OIIK-2 Cnoocoben

OIIK-2.3.1 3HaTh OCHOBHBEIE METOIBI U
CpeZCTBa MPOBEICHUS SKCIIEPUMEHTAITBHBIX
WCCJIETOBAHHM, CUCTEMBI CTAaHIAPTU3AINH U
cepTuduKaimm.

OIIK-2.Y.1 ymeTh BBIOMpATh CIIOCOOBI U
CpEACTBA U3MEPEHUIN U TPOBOAUTH

CaMOCTOSITENIHO HKCIIEPUMEHTANIbHBIE UCCIIEOBAHUS.
IIPOBOJIUTH OIIK-2.Y.3 ymeTh paccMaTpuBaTh
HKCIEPUMEHTANIbHbIE | BO3MOXHbBIC BAPHAHTHI PELLICHUS 3aJauH,
Ob6menpodeccuoHanbHbIE | UCCIEIOBAHUS U OIICHUBAs UX JOCTOMHCTBA U HEJOCTATKHU.
KOMIIETEHLIUH HCIIOJIb30BAaTh OIIK-2.Y .4 ymeTs hopMyIHpOBAThH B
OCHOBHBIE ITPHUEMBI paMKax IMOCTaBJICHHOM 1IeJU MPOeKTa
00paboTKH U COBOKYIHOCTb B3aMMOCBSI3aHHBIX 337124,
IIpeJICTaBICHUS o0ecreynBaroInX €€ JOCTHKEHUE
noiy4yeHHbIX faHHbIX | OIIK-2.Y.5 ymeTs onpenensars oxunaemble
pe3yJIbTaThl PEIICHNUs BbIIETICHHBIX 3a/1a4.
OIIK-2.B.1 Branets ciocobamu 06paboTku
Y TIPE/ICTABJICHUS IOJyUYEHHBIX TaHHBIX U
OLIEHKHU TIOTPEIIHOCTH PE3yJIbTaTOB
U3MEPECHUM.
I1K-2 Criocoben I1K-2.3.1 3HaTh MapuIpyT IPOEKTUPOBAHUS
OCYILIECTBIIATh aHAJIOTOBBIX U LIU(PPOBBIX OJIOKOB
IIPOEKTUPOBAHKE AJIEKTPOHHBIX TPUOOPOB.
AJIEKTPOHHBIX [1K-2.Y.1 ymeTs pa3pabaTbiBaTh
[TpodeccuonanbHble npubOpoB, CXEM U IIPUHLUAINIAATIBHBIE 1 MOHTA)KHbIE
KOMIIETEHIIUH YCTPOICTB AIIEKTPUYECKUE CXEMBI FIEKTPOHHBIX
pa3IM4HOTO YCTPOMCTB.
(GYHKIIMOHAJILHOTO [1K-2.B.1 BnageTs HaBbIKAMH ITOATOTOBKH

Ha3Ha4YCHUA B
COOTBCTCTBHHU C

MPUHIUIIHAIBHBIX 1 MOHTAKHBIX
SJICKTPHUYCCKUX CXCM DJICKTPOHHBIX




TEXHHYECKUM
3a7[aHUEM C
HCIIOJIb30BaHHEM
CpeICTB
aBTOMAaTHU3aIUU
MTPOCKTUPOBAHHUS

YCTPOMCTB

2. Mecto aucuuiuivHbl B cTpykType Ol

JluctuminHa MOKeT 06a3upoBaTHCS HA 3HAHUSX, paHEe MPHUOOPETEHHBIX 00yYaIONUMUCS
NPY U3YYCHHUH CIICAYIONINX JTUCIUILIHH:

« BHGKTDOTGXHI/IKEI»,
«DU3NYECKIE OCHOBBI AJIEKTPOHUKH).
3HaHI/I$I, IIOJIYUYCHHBIC IIPpHU H3YYCHHU MaTcpuajia I[aHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK

CaMOCTOATCIILHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATHCA IPU U3YUCHHUU APYTUX JUCLHUITIINH:

« DIIEKTPOHHBIE MPOMBIIIJICHHEBIEC YCTPOMCTBAY,

« AnmmapaTHbIe MHTEp(EHCRIY,

« JJaTynkH ¥ 1peobpa3oBaTeny HHGOPMALIMU B H3MEPUTENLHBIX CHCTEMAX,
« DHepreTuyecKas dJICKTPOHHUKAY,

« OCHOBBI MEKPOIIPOLIECCOPHOM TEXHUKH),

« OCHOBBEI Pa3pa0OTKH KOHCTPYKTOPCKO-TEXHUYECKON JOKYMEHTAIIAI)).

3. O0BEeM U TPYAO0EMKOCTh TUCIUTLTAHBI

Jlanapie 00 o0meM oO0beMe TUCIUILIMHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMH
paboThI MO TUCHUILTHHE (M pacIpeiesieHHe 3TOH TPYIOEMKOCTH 0 CEMECTpaMm) MPeICTaBICHbI B

tabmure 2.
Ta6mmia 2 — O0BbeM U TPYI0eMKOCTh AUCIHUIIHHBI
o TpyI0€eMKOCTb 110 CEMECTPAM
Buz yue6HO# paboThI Bcero Nod Nos
1 2 3 4

Oobwan mpyooemKocmp OuUCYUNIUHBL, 7/ 952 4/ 144 3/108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moseKu 17 17
Ayoumopnuie 3anamus, BCETo 4ac. 102 51 51
B TOM YHUCJIE:

nekuuu (JI), (vac) 34 17 17

npakTuueckue/ceMunapckue 3anarus (I13), 17 17

(gac)

nabopartopubie paboTsl (JIP), (vac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17

JK3aMeH, (Jac) 36 36
Camocmoamenvnas padoma, Bcero (4ac) 114 93 21
Buo npomescymounoit ammecmayuu: 3auet, | Hudd. 9k3., Kypc.
mudd. 3ager, sk3amen (3auer, [dudd. 3au, 3ad., Pao.
OK3.**) 9K3., Hudd. 3au.,

Kypc.
Pa6.

sk o
IIpumedaHue: KkaHOMAATCKHUI IK3aMeH

4
P

4. CopepxaHue JUCHUTUIMHBI
.1. Pacmpenenenue TpyJJOEMKOCTH JUCIUILIAHBI TI0 pa3/iesiaM ¥ BUIAM 3aHSTHH.
a3JIeJIbl, TEMbI TUCIUTUIMHEI H UX TPYIOEMKOCTh IIPUBEACHBI B Ta0IHIIC 3.

Tabnumna 3 — Paznensl, TeMbl JUCIUTUINHBL, HX TPYIOEMKOCTh




Pasnensl, TeMBI JUCIMITITHBL Jescn |- 113 P KIIT CPC (uac)
(gac) (C3) (gac) (gac)
Cemectp 4

Paznen 1. DnexTpoHHbIe TPUOOPHI: K1acCHPHUKALINS,
pelaeMble 3aauu.
Tema 1.1. 3agauu, pemraeMble 3J€KTPOHHBIMU 5 - 31
yCTpOMCTBaMH.
Tema 1.2. Knaccudukanus 3JIeKTPOHHBIX YCTPOHCTB.
Paznen 2. [lonynpoBoJHUKOBBIE 2JIEKTPOHHEIE
MIPUOOPEL.
Tewma 2.1. lnomsr. 6 17 31
Tema 2.2. bunonsipHele TpaH3UCTOPHI
Tewma 2.3. IloneBbie TpaH3UCTOPHI
Tewma 2.4. DIeMEHTHI CHIIOBOH 2JIEKTPOHUKH.
Paznen 3. OyHKIIMOHAIBLHEIE Y3IIBI JIEKTPOHHBIX
YCTPOUCTB.
Tema 3.1. O030p CTPYKTYp U TEXHOIOTUN
WHTETPATEHBIX MUKPOCXEM. 6 17 31
Tema 3.2. TexHonoruy Npou3BOACTBa MUKPOCXEM
3aIIOMUHAIOIINX YCTPOUCTB.
Tema 3.3. MUKpOCXEMBI THIIOBBIX (YHKITHOHATHHBIX
Y3JIOB 3JIEKTPOHHON TEXHUKH.

Hroro B cemectpe: 17 34 93

Cemectp 5
Paznen 1. OcHOBHBIE CBOWCTBA aHAIOTOBBIX 3 5
YCUJIUTENBHBIX YCTPOICTB. )
Pa3nen 2. CxeMoTeXHHMKA yCUIUTENBHBIX YCTPOICTB 3 3 5
Ha OMIOJIAPHBIX U MOJIEBBIX TPAH3UCTOPaXx.
Paznen 3. Yceunurenn nocrostaaoro toka (YIIT). 2 9 5
Oneparnonnsie ycunuteau (OY).
Paznen 4. [Ipeobpa3oBaTeny aHATOTOBBIX CUTHAIOB 2 6
Ha ONEPAlMOHHBIX YCUIIMTEIISX.
Paznen 5. YerpoiicTBa cpaBHEHHS aHAJIOTOBBIX 3 5
cursHaioB Ha OY.
Paznen 6. IcTOYHUMKH BTOPUYHOTO AIIEKTPONUTAHUS. 2 -
BrmonHerne KypcoBoi paboThI 17
Uroro B cemectpe: 17 17 17 21
Hroro: 34 17 34 17 114

IIpakTryeckass IOATNOTOBKA  3aKIIOYAeTCs B  HEIOCPEACTBEHHOM  BBIIIOJIHEHUHU
Oo0yJaromuMHUCs ~ ONpENeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSI3aHHBIX C  Oyaymei
npogeCcCHOHATIBHON 1€ TENbHOCTBIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSATUM.
CopepxaHue pa3/eiioB U TeM JICKIIMOHHBIX 3aHATHI ITPUBEICHO B Ta0HIIC 4.

Tabauna 4 — Cogep:kaHnue pa3iesioB M TeM JEKIMOHHOTO HIMKJIA

Howme i
P HasBanue u copepskaHue pa3aesioB U TEM JICKIIMOHHBIX 3aHATHH
pasnena
4-i1 cemecTp
1 Paznen 1. DnexkTpoHHBIe TPUOOPHI: 3a/1a9H, KIIacCU(PHUKALUS, TPUMEHEHHE.
Tema 1.1. 3agaun, pemraemple MEKTPOHHBIMU YCTPOWCTBAMHU.
O06paboTka 1 epegada HHPOPMAIMH TTOCPEACTBOM IEKTPUIECKUX




curHaiaoB. OCHOBHBIE OINI€pAIMH, BBIIOJIHSAEMBIE IEKTPOHHBIMU YCTPOHCTBAMU
HaJl CHTHAJIaMH. 3a/1au, peliaeMble AJIEKTPOHHBIMHU YCTPOUCTBAMU. 3aauu
aHaJIM3a MIEKTPOHHBIX YCTPOUCTB. DYHKIIMOHAIBHOCTE. MoO1€Ib BXOA-BBIXOI.
Xapakrepuctuku. [TapameTpsl. AHAJIOTOBBIC, UMITYJIBCHBIC U ITU(DPOBHIE
ycTpoiicTBa. AHanOro-1u¢poBeie ycTpoicTBa. OCHOBHBIC BAPUAHTHI
peoOpa3oBaHUs ANEKTPUUECKON SHEPTUU SIEKTPOHHBIMH YCTPOICTBAMH.
Jatunku Ppru3nyecKux BeJIMUYHH. Y CTpoiicTBa 00paboTku curHanoB. CuioBas
anektpoHuka. [IpeoOpazoBarenu nuTanus. Y paBieHHEe MOIIHBIMU Harpy3KaMu.

CpencTBa KOMIIBIOTEPHOTO MOJIEITUPOBAHUS JIEKTPOHHBIX YCTPOMCTB.
Microcap. Multisim. Proteus.

Tema 1.2. Knaccugukarus 371€KTPOHHBIX YCTPOUCTB.

[TaccuBHBIE M aKTUBHBIE KOMIIOHEHTBI AJIEKTPOHHBIX YCTPOUCTB.
DAEKTPONPOBOAHOCTD MOIYIPOBOAHUKOB. [101yITpOBOAHUKOBBIE MaTEPUAIIbIL:
TepMaHMi, KpeMHUH, apCeHUT TAITUs, KapOoua kpemHus. JlerupoBanue
MOJIyIPOBOIHUKOB. OCHOBHBIE M HEOCHOBHBIE HOCUTEIN 3apsiia. DIEKTPOHHO-
JBIPOYHBIE U METAJIONOJIYIIPOBOIHUKOBBIE MTEpeX0bl. ['€TepoCTpyKTypHI.
ITonynpoBonHukoBbie nuoabl. bunomspusie Tpansuctopsl (BIIT). [Tonessie
tpau3uctopsl (I1T). bunonsipabie TpaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM
(IGBT). Tupuctopsl. Cumuctopsl. ITbe30351€KTpOHHKA U aKyCTOIJIEKTPOHUKA.
Maruurtosnektponrka. KBantoBas anekTpoHHKa. ONTOAIEKTPOHUKA.
Ceerounsznyyatomye 1uopl. @orodneMeHTsl. ONTOIEKTPOHHBIE TaPHI.
XeMOTpPOHHKA, MOJIEKYJISIpHAs JIEKTPOHUKA. KUIKOKPUCTAIIINYECKHE
uHaukaTopsl. Kpnoanektponuka. IlepcriekTiBHbIE MOTYTPOBOJHUKOBBIE
MaTepuaibl. DJKCUTOHUKA. [IpobiemMbl HCTIOB30BaHNUs AIEKTPOHHBIX TPUOOPOB B
9KCTPEMAJIBHBIX YCIOBHSIX.

Paznen 2. [TonynpoBOAHUKOBBIE JIEKTPOHHBIE TPUOOPHI.

Tema 2.1. JInopr.

[Tpsimoe 1 obpaTHOe HampsbkeHue. BonbT-aMiiepHasi XapakTepuUCTUKa TUO0/1A.
IToporoBoe HampsikeHHE. 3aBUCHMOCTb XapaKTEPUCTUK JHO/AAa OT TEMIEpPaTyphl.
OkBuBaneHTHas cxema. bapeepnas u nuddysHas emkocts. CrenuaibHble BHUbL
muonoB. Bapukanbl. Cserousnyuatomue auonabl. doroauonsl. Jduoast IoTTku.
CrabunuTpoHsl. SIBneHue 1aBUHHOTO npo0osi. TyHHeIbHbIE U 00pallleHHbIE TUOIbI.
Juonpl I"'anna. Pin-guonpl.

Tema 2.2. bunosisspHbie TPaH3UCTOPHI.

CTpyKTypbl OUTOJISPHBIX TPAH3UCTOPOB N-p-n U p-n-p. BXOHBIE, BEIXOHBIC
U TPOXOJHBIE XapaKTEPUCTUKU TPAH3UCTOPOB. ManocurnanbHbele napameTrpbsl. H-
napamerpsl, Y-napamerpsl. Kodddumuent mepemaun Toka 0aszbl. DKBUBAICHTHAS
cxema 3amemienuss BIIT. Bxonnas, BeixogHas u npoxogHas emkocth bBIIT.
3aBucumocTh napamerpoB U xapaktepuctuk BIIT ot temmneparypsl. llpenenbHo
JIOIyCTUMBIE peKUMBbI dKcruryatauu bIIT.

Tema 2.3. IlosieBble TPaH3UCTOPHI.

Crpykrypsl mosneBbix TpansuctopoB (IIT): TIT ¢ ynpapmsronmum p-n-
nepexonom, IIT ¢ uzonuposanusiM 3arBopoM (MOSFET). Pasnougnoctu IIT ¢
COOCTBEHHBIM M C MHAYLIUPOBaHHBIM KaHanoM. JIByx3arBopubie [1T. Beixoansle u
MIPOXO/HBIE XaPAKTEPUCTUKUA TPAH3UCTOPOB. BxXonHas, BBIXOJHAs M MPOXOJHAs]
eMkocTh [IT. Manocurnanbaeie napametpsl. H-mapamerpsl. KpyTusHa npoxogHoi
XapaKTepUCTUKHU. DKBUBaJIEHTHas cxeMa 3amelenus [1T. 3aBucumocTs napaMeTpoB
n xapakrepuctuk IIT ot temmeparypsl. llpenenpHO [IONMyCTHMBIE PEXHUMBI
AKCIUTyaTaluu. 3alluTHbIE JU0bl B cTpykTypax I1T.

Tema 2.4. Dn1eMeHTBI CHJIOBOM 3JIEKTPOHUKH.

bunonsipubie  TpaH3ucTropbl ¢ u3onMpoBaHHbIM  3arBopoM (IGBT):
oovenunenue bBIIT wu IIT. Tupuctopsl. JIMOgHBIE W TPUOIHBIE THPUCTOPBHI.




3anupaemMbple M HE 3amnupaeMble TUpHCTOpbl. Hanpsbkenue BriroueHus. Tok
yaepxanus.  Cumuctopsl.  [Ipumepsl  MOXYNpPOBOAHMKOBBIX  HPUOOPOB,
BBIITYCKAeMbIX BEAYIIUMHU (PHUPMaMH.

Paznen 3. @yHKIMOHATBHBIC Y3JIbI AJIEKTPOHHBIX YCTPOMCTB.

Tema 3.1. O630p CTPYKTYp U TEXHOJIOTHI HHTETPATBHBIX MUKPOCXEM.

AHaJ0roBble HHTETPaIbHbIE MUKPOCXEMBbL. OnepalioOHHbIE YCUITUTEIH.
VYuusepcanpHbpie OY. OCHOBHBIE CBOWCTBA, apaMeTpbl. Crenuanau3upoBaHHbIe
OYV. Rail-to-rail OY. Muxkpomoiasie u mporpammupyembiec OY. BbICOKOBOJIBTHBIC
OY. Uucrpymenransnbie OY. OV ¢ npeobpazoanuem. L{udpoBbie nHTErpaIbHbIC
MUKpocxeMbl. CeMelcTBa U TEXHOJIOTUU IIU(PPOBBIX HHTETPAIBHBIX MUKPOCXEM.
OpHOKpuCTalIbHBIE MUKpOTpOLiEcCOpPBI. [Iporpammupyemslie noruueckue
unrerpanbhbie cxembl (ITJIMC). IIporpammupyeMble aHaTOTOBBIE MEKPOCXEMBI
(ITAUC). Cucrembi-Ha-kpuctasuie. UHTerpaibHasi ONTOAIEKTPOHUKA.

Tewma 3.2. TexHOI0TMM TPOU3BOACTBA MUKPOCXEM 3aIIOMUHAIOLIUX
YCTPOMCTB.

3anaun xpaneHus u moaudukanuu nupposoi nHpopmaiuu. [loctosHuble
Y ollepaTHBHBIC 3arlOMUHAIOIMUE ycTpoiicTBa. Texnonorus Flash. [TnaBaromuii
3aTBOp. TyHHENTUpPOBaHHBIN OKCUA. HXKEKIUs TOPsIYUX HOCUTENEH 3apsia.
Mukpocxembl 3Heprone3aBucuMbix O3Y: nvSRAM (non-volatile RAM),
dbeppoanexrpuueckas namath (FRAM), maMsaTh Ha ocHOBE (a30BOT0 Mepexoia
(PRAM), marauropesuctuHas namsats (MRAM).

Tewma 3.3. Mukpocxembl TUTTOBBIX (DYHKITHOHAJIBHBIX Y3JIOB AJICKTPOHHOU
TEXHHKH.

VcTOuyHUKY NUTaHUS U CTAOUIIN3aTOPhI HANpsKeHUs. TpeGoBaHus K
KayecTBy nuTanud. JInHeika npeodpa3oBaresell HOCTOSHHOTO HAMPSKEHUS 78XX U
79xx. Moayny nuTaHus ¢ raJJbBaHUYECKOM pa3BsI3KOM.

Yeunurenu. OcHoBHBIE TapaMeTpsl. [IpenBapurenbHble yCUITUTENN.
[IIyMoBbIE CBOMCTBA. Y CHIIUTENN MOIIHOCTU. HelnnMHeHbIe HCKaXEHUSI.
YcunurenbHble MOy PaIMOYaCTOTHOTO 1MAIla30Ha.

['enepatopsl curnasnos. [ eHepaTOpbl FTApMOHUYECKUX U NMPSMOYTOJIbHBIX
curHasioB. Mukpocxemsl TaiiMepoB. ILIM-Moy 1aTOpBL.

AHaJoroBble NepektoyaTesd U MyIbTUILIEKCOphI. [lepeMHOX)uTEIN
CUrHaJIOB. MOJYJISITOPBI U AEMOYJIATOPHL. Y CTPOICTBA BEIOOPKU-XPAHEHUS
aHaJIOTOBBIX curHasioB. Kommnaparopsl.

Amnanoro-mugpoBeie mpeobdpazoBatenu. Lludpo-ananorossie
npeoOpaszoBarenu. ONTpoHHAs pa3Bsi3Ka CUTHAIBHBIX LIETMeH.

MUKpOCXeMBbI TUTIOBBIX (PYHKIIHOHATBHBIX Y3JIOB 3JICKTPOHHOM TEXHUKHU
npou3BojcTBa Beaymux ¢pupMm: Analog Devices, Apex Microtechnology,

Linear Technologies, Microchip, Maxim, Texas Instruments u jp.

5-ii cemecTp

1. OcHOBHBIE CBONCTBA aHAJIOTOBBIX YCHUIIUTEIBHBIX YCTPOUCTB.

1.1.  OOmme cBenenus o0 ycwmrensix. Krnaccudukamus ©u  OCHOBHBIE
XapaKTepUCTUKU  ycuiuTened.  TumoBble  (YHKUMOHANbHbIE  KacKajbl
MOJIyIPOBOJIHUKOBOTO YCUJIUTETIS.

1.2. OcHoBHbIE MIOKa3aTeNn KauecTBa  DJIEKTPOHHBIX YCUIINTENEH:
KO3 (ULMEHTHl YCUJIEHHS 10 HampsbkeHuto, Toky U moumHoctd (K, KI, KP),
aMIUTUTYAHO- U (ha3odacToTHbIe XapakTepucTuk (AUX u OUX), nuHeitHble u
HEJMHEWHbIE WCKA)KEHUsS, JWHAMUYECKUI [Mana3oH, BHYTPEHHHE IIOMEXH,
BXOZIHOM M BBIXOJHOU UMIIEJIaHC.

1.3. OOpatubsie cBsizu B ycwiutensx, Buabl OC, KoJIMUeCTBEHHas OIICHKA.
Bnusinue oOpaTHOI CBs3M Ha OCHOBHBIE XapaKTEPUCTUKU YCHIUTEIHHOTO
YCTPOMCTBA.




1.4. Tlonsatue 00 yCTONYMBOCTH YCHUIIHTETISI.

2. CxeMOTeXHHMKAa YCWJIMTEIbHBIX YCTPOHCTB Ha OHUMNOJSPHBIX U TOJEBBIX
TpaH3UCTOpaXx.

2.1. YcunuTelbHble KacKajbl 10 CXeMe C OOIIMM AMHUTTEPOM U OOIIHUM HCTOKOM.
[Tpunmun pabotel. IlocTpoeHne Harpy304YHOW MPSMOW JAJSl PE3UCTOPHOTO U
TpaHcGopMaTOpHOro KackaaoB. Ctabunuzanus nojokeHus padouei TOUKH.

2.2. PexxuMbl paboOThI yCHIIMTENBHBIX 31eMeHTOB (A, B, AB, D, C).

2.3. DKBUBAJICHTHBIE CXEMBbI PE3UCTOPHBIX KAaCKaJ0B C OOIIUM SMUTTEPOM U 001
0a3oii ¢ ucnonpzoBanueM h-napamerpos. [lomydeHrne OCHOBHBIX TOKa3aTeICH:
K, KI, RBx, RBrx, KE.

24, DMUTTEpHBIA M HUCTOKOBBIM TMOBTOPUTENM. OKBUBAJICHTHAas cXeMa
sMmuttepHoro nopropureis. [lonmydenue ocHoBHbIX noka3zareneit: K, KI, RBx,
Rerix, KE.

2.5. I1TupoxkononocHsIi pe3uctopHbii kackaa ¢ OO0, HU u BY koppekiusi.

2.6. MHorokackaansle ycuinresnn. KackonHas cxema.

3. Ycunutenu nocrostHHOro Toka (YIIT). Onepaunonnsie yeunutenu (OY).
3.1. Obmiast xapakTepucTHKa u TpeboBaHus K napamerpam YIIT.
3.2. CxemotexHuka kackanos YIIT.
3.2.1.banancueie (muddepeHUANBHBIC) YCUIUTETU. OKBUBAJICHTHBIC
cxeMbl st AuddepeHnnanbHoro W CMHGA3HOTO  CHUTHAJIOB.
Koadduuuent ocnabnenus cuHpazHOTO CUTHAIA.
3.2.2. T'enepaTopsl cTaOUIBLHOTO TOKA (TOKOBOE 3€PKAJIO).
3.2.3. Kackanpl ciBUra ypoBHs.
3.3. CTpyKTypHas cxeMa ONepalOHHOTO yCUITUTENS.
3.4. OcHOBHBIE TapaMETPBHI ONEPALTUOHHOTO YCUIUTETIS.
3.5. YacToTHbIE CBOMCTBA OMEPAIMOHHOTO YCUITUTEIIS.

4. IIpeoOpa3oBaTes aHAJIOTOBBIX CUTHAJIOB HA ONEPAITMOHHBIX YCHITUTEIISX.
4.1.Koa¢ppumnment nepenaun onepanronHoro ycunurens (OY), oxBaueHHOro
OTpHUIIATENILHON 00paTHOM CBA3BIO, AJI OOIIETO ciryJasl.

4.2. UnBeprupyromuii 1 HenHseptupytoumii OVY. Ilosropurens HanpsKeHUs.
4.3. uBepTupyromuil 1 HEMHBEPTUPYIOUINI cymmaTopsl Ha OY.
4.4. Unrerpupyromuii OV.
4.5. Iuddepenmupyrommii OY.
4.6. Berunrarens Ha OY.
4.7. Beruuratens - cymmatop Ha OVY.
4.8. Yceunutens ¢ peryaupyeMbiM (a3oBeiM caBuroM Ha OVY.
4.9. Henuuelinble (yHKIMOHANIBHBIE yeunuTenu Ha OY.
4.9.1.JIorapupmuueckuit ycunurens Ha OVY.
4.9.2. AaTunorapupmMuueckuii (3KCIIOHEHIIMAIbHBIN) YCUIUTENb HA
oYy.
4.9.3. YcTpoiCcTBO MEpEeMHOXKEHUS U JeNIeHHs HanpsokeHuit Ha OY .
4.9.4. Cxemsl cpaBHeHMs HanpsbkeHn Ha OY.
4.10. AktuBHble QUIbTPBI HA OY.
4.10.1. ®unpTpel HU3KUX YacTOT Ha OVY.
4.10.2. ®unbTpel BeICOKUX yacToT Ha OVY.
4.10.3. N3bupatenpubie OY.

5. YcrpoiicTBa cCpaBHEHHS aHAIOTOBBIX CUTHAJIOB Ha OY.
5.1. Pabota OV npu 607bIINX aMIUTUTYAAaX BXOJHOTO CUTHAIA.
5.2. OgHomnoporoBoe ycTpoicTBO cpaBHeHUs Ha OY.
5.3. PereneparuBHas cxema cpaBHeHus Ha OVY.
5.4. UnTerpanbHble KOMIIAPATOPBHI.

6. Ucrounuku BTOPUYHOI'O 3JICKTPOIMUTAHU.




6.1. Knaccuduxkaius, coctaB 1 OCHOBHBIE ITapaMETPHI.
6.2. [IpeoOpazoBaTeny MEPEMEHHOTO HAMPSHKEHUS B ITJILCHPYIOIICE
HaNpspKEHUE (BBITPSIMUTEIN).
6.3. YcrpoiicTBa cTabmnm3auy HanpshkeHus nutanus. [lapamerpudeckuit
crabmimzarop. KomneHcalmoHHbli cTabMIn3aTop.
6.4. IIpeoOpa3zoBaTeny HanpsokeHUs muTanus. TpanchopmaTopHbIE U
OecTpaHCPOPMATOPHBIC CXEMBI.

4.3. TlpakTtuueckue (CEeMHUHAPCKHE) 3aHATHS
TeMbl IPaKTHYECKUX 3aHATHI U UX TPYIOEMKOCTb MIPUBEICHBI B TAOIHIIC 5.

Ta6m1ua 5-— HpaKTI/I‘-IeCKI/Ie 3aHATHUSA U UX TPYJOCMKOCTb

N3 Hux No
Ne T Dopmsbl MIPAKTUYECKO | pasaen
iy MBI IIPAKTHYECKHX IpAKTHIECKHX TpynoemMKocCTb, i a
n SaATHH 3aHATUN (sac) MOJITOTOBKH, | TUCITUTT
(gac) JIMHBI
Cemectp 5
1 Uccnenosanue KOMIIBIOTEPHOE 2 2 1
MOJTYTIPOBOTHUKOBBIX MOJICTTUPOBAHUE
JTMOJIOB
2 UccnenoBanue KOMITBIOTEPHOE 3 3 1
MOJTYTPOBOTHUKOBOT MOJIETTUPOBAHUE
0 cTabWIUTpOoHa
3 Uccnenosanue KOMIIBIOTEPHOE 3 3 2
MOJIYTTPOBOTHUKOBOT MOJICJIUPOBAHUE
0 OHITOISAPHOTO
TPaH3UCTOPA.
4 Hccnenoanue KOMIIBIOTEPHOE 3 3 3
MI0JIEBOTO MOJICIUPOBAHNE
TpaH3UCTOPA C
YIPABIISIONAM P-N-
MEePEX0JI0M
5 UccnenoBanue KOMIIBIOTEPHOE 3 3 3
MOJIEBOTO MOJIETTUPOBAHUE
TpaH3UCTOpA C
W30JIMPOBaHHBIM
3aTBOPOM
6 Uccnenoanue KOMITbIOTEPHOE 3 3 3
TUPHUCTOPOB MOJIETTUPOBaHUE
Bcero 17 17
4.4. JlTabopaTopHbIE 3aHATHS
Tembl Ta00paTOPHBIX 3aHATUH M UX TPYIOEMKOCTh IPUBEACHBI B TA0IHIIC 6.
Tabnuna 6 — JlaGopaTopHble 3aHITHS U UX TPYJOEMKOCTh
N3 Hux Ne
No MPAKTUYECKO | pasfen
i/ HanmenoBanue 1ab0paTopHBIX paboT Tpynoemxocts 171 a
n > (nac) MOJITOTOBKHU, | JTUCIUI
(gac) JIMHBI




Cemectp 4

JlaGopaTtopnas padora Nel (MakeTNelS§). 4 4
HccnenoBanue 31€KTPOHHBIX YCTPOUCTB,
IIOCTPOCHHBIX HAa OCHOBE MPELU3UOHHOTO
onepanuonHoro ycunurens K140V J11408.

JlaGopaTtopnas pabora Noe2 (makeTNel1). 4 4
HccnenoBanue n30MpaTeIbHOTO YCHUIIATENS
HU3KOH 4aCTOTHI.

JlabopaTtopHnas padota Ne3 (maxeTNel0). 4 1
UccnenoBanue ycunuressi, MOCTPOSHHOTO Ha
ocHoBe Mukpocxembl K118VHI.

JlaboparopHas pabota Ned (maxkeTNe21). 6 3

HccnenoBanue 6ectpanchopmMaTopHOTO

YCHJIMTEJISI MOIIIHOCTH Ha MUKPOCXEME
K174VHA4b.

JlaGopatopHas pabota Ne5 (makeTNe5). 4 2
HccnenoBanue TpaH3UCTOPHBIX YCHIINTENEH
MOIITHOCTH C
TpaHc(HOPMATOPHBIM BBIXOIOM:
Yacts 1. UccnenoBanue 0AHOTaKTHOTO
YCWJINTEJSI MOIIIHOCTH B peXHMe Kiiacca A

JlaboparopHas pabota Ne5 (makeTNe5). 4 2
HccnenoBanue TPaH3UCTOPHBIX YCHIIATEICH
MOIIIHOCTH C
TpaHc(HOPMATOPHBIM BBIXOOM:
Yacte 2. HccnemoBanue ABYXTaKTHOTO
YCHITUTEISI MOIITHOCTH B PEKHME KJIaccoB A,
AB u B.

3amuTa 1a60paTOPHOI PaOOTHI.

JlaGopatopHnas paborta Ne6 (makeTNe7). 4 6
HccnenoBanne KOMIEHCAIIMOHHOTO
cTa0MIn3aTopa HAPSXKEHUS.

JlaGopaTtopnas pa6ota Ne7 (MakeTNe20). 4 5
HccnenoBanue penaKkCcalMOHHBIX
reHepaToOpOB Ha OCHOBE

ONCPaIMOHHOI'O YCUJIUTCIIA.

Bcero 34

4.5. KypcoBoe npoeKTUpOoBaHUe/ BBITIOJIHEHUE KYPCOBOM PabOTHI
Ilemu xypcoBoii pabOTHI:

- 3aKperUICHUE Ha MPAKTUKE U3YYCHHBIX TEOPETHUYECKUX TOJIOKEHUH, Pa3BUTHE HABBHIKOB
aHanmm3a paboThl 3aJaHHOW CXeMbl W pacuéra e€ XapaKTepUCTHK M TapaMeTpoB
3JICMEHTOB;

- 00yueHMEe HaBbIKAM IIOJb30BaHUS  CIEUUAIbHONM TEXHUYECKOH JIMTEpaTypou,
CIPAaBOYHMKAMU, CTaHAApPTaMM, IIOATOTOBKA CTYJAEHTA K BBIIOJHEHUIO JUIUIOMHOIO
MIPOEKTA U JalibHEeNIIeH paboTe Mo CIeHaTbHOCTH;

- o0yueHHe HaBbIKaM paboTHl B CHEIMAIM3UPOBAHHBIX POTrpaMMax pacueTa napameTpoB
ANEKTPUUECKUX CXEM YCUIIHTENeH (aKTUBHBIX (DUIIBTPOB);



- 00yueHHe COCTaBJICHUIO TEXHUUECKON JOKYMEHTAIMH Ha IPOEKTUPYEMOE H3/IeHe.
[TpumepHBIe TEMBI 3a/1laHUI Ha KYpCOBYIO paboTy nmpuBeaeHsl B pazaene 10 PII/I.

4.6. CamocrosTenbHasi paboTa 00y4aromuxcs
Bunasl camocTosTennsHON paboOThI M €€ TPYI0EMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabauma 7 — Buasl caMocTosTeNnbHOM paboThl U ee TPYI0eMKOCTh

Bun camocrosTensHOM paboThI Bzzzo, CewmecTp 4, uac CewmecTp 5, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania
30 14
nucuuruiel (TO)
Kypcoroe npoektuposanue (KII, KP) 30
PacuerHo-rpaduueckue 3amanus (PI'3)
Breinonnenue pedepara (P) 10
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 13
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/3)
Konrpossnsie padboTsl 3a04ankoB (KP3)
[ToaroroBka Kk MpoOMeEKYyTOUHOU 10 7
atrectaruu (I1A)
Bceero: | 114 93 21

5. IlepeueHsb y4eOHO-METOAMUECKOTO OOSCTICUCHUS
JUI CAMOCTOSITENIbHON paboThl 00yUaromuXCs M0 JUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOIYeCKHe MaTepHallbl JUIsl CAaMOCTOSITETIbHON pabOThl OOYYaIONIMXCS YKa3aHbl B
. 7-11.

6. IlepeueHp MeyaTHBIX U AJEKTPOHHBIX YUEOHBIX U3AaHUIN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUYEOHBIX U3/1aHUM NIpUBEIEH B Ta0uIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUESOHBIX M3IaHUN

UIIiHLHS;[I;)/ec bubnmorpaduueckas ccpuika

621.382 DNeKTpOHHBIE MPUOOPHI U yCTpoiicTBa: yueoHoe mocooue / C.H.

3-59 3uataunoB. CI16: M3n-Bo I'VAII, 2006. - 50 c.

621.315.5/.61 Pannomarepuansl, paliOKOMIIOHEHTHI M SJIEKTPOHUKA: YUueOHOe

1130 nocobue / K.C. IletpoB. M. u ap. ITutep, 2003. - 511 c.

621.38 AmHanoroBas 1 mu(poBast SNEKTPOHUKA (TTOJHBIN KypC): YUCOHUK

0-60 st cryaenToB By30B / FO.®. Onaguwmii, O.I1. I'myakus,

A.N. T'ypos; Pen. O.I1. I'nynkun. - M.: ['opsiuast nuHus - Tenekom,
2005. - 768 c.

004.4 [Iporpamma cxemoTexHHUECKOTO MOJepoBanus Micro-Cap

A6l 8 / M.A. Amenuna, C.A. Amenus. - M.: ['opsiuast tuHus -
Tenexom, 2007. - 464 c.

[681.518(075)/T58] Tonunsckuit B.b. CxemMoTexHMKa U3MEPUTENBHBIX YCTPOICTB. —
M.: BUHOM, 2006. — 232c.
http://znanium.com/bookread2.php?book=455216
Urnaros, A. H. Kitaccuueckas 37IeKTpOHHKA U HAHOBJICKTPOHHUKA
[DnexTpoHHEIH pecypc] : yue6. mocobue / A. H. Mrunaros, H. E.



http://znanium.com/bookread2.php?book=455216

®daneesa, B. JI. CaBunbix, B. §. Baiicnanup, C. B. BopoobeBa. —
2-e u3n., crep. M.: ®JIMHTA, 2012. — 728 c. - ISBN 978-5-
9765-0263-5

[621.396.6(075) /]1 13]

JlaBpentneB, b. @. CxeMOTEXHUKA JIEKTPOHHBIX CPEACTB:
yuebnoe nocooue/ b. ®@. JlaBpentses. - b.m.: Akagemus, 2010. -
333 c.

[621.3.049.77(075)/E 91]

Edumos U. E. OcHoBbl MukposiekTponuku: yueonuk/ U. E.
Edumos, U. 5. Ko3wips. - 3-e usn., crepeot. - CI16: JIans, 2008. -
384 c.

[621.38:681.3.06/K 21]

Kappames, I'. A. Bupryansnas snekrponuka. KoMmmberorepHoe
MOJIEIUPOBaHNe aHAIOTOBBIX ycTporcTs/ I'. A. Kapnames. - 2-¢
u3., crep. - M.: lNopsiuas nunus - Tenekom, 2009. - 260 c.

['yces, B. I'. DnekTpoHrKa 1 MUKPOIIPOLIECCOPHAsI TEXHUKA:
yuebnuk/ B. I'. T'yces, }O. M. I'yces. - 4-e u3n., goi.. - M.: Beicmi.
k., 2006. - 798 c.

http://znanium.com/bookread2.php?book=456253

I'yces. B. I'. MeTo1bl HOCTPOEHUS TOUHBIX 3JEKTPOHHBIX
YCTPOUCTB [ DNEKTPOHHBIH pecypc] : yuebd. mocobue / B. I'. 'yces,
T.B. Mupuna; Hayu. pen B.C. ®etucos — 3-e u3a., crep. — M.:
@®JIMHTA, 2012. — 266 c. - ISBN 978-5-9765-1519-2

[004.42/K23]

Kapnamyk, B. 1. Dnexrponnas nadoparopus Ha IBM PC:
MoHorpadus. T. 1: MoagenupoBaHue 3I€MEHTOB aHAJIOTOBBIX
cuctem/ B. U. Kapnamyk. — 6-e uza., gom. u nepepad. - M.:
Comnon-IIpecc, 2006. - 671 c.

[621.375.011(075)/T1 63]

[TocTpoeHne cxeM U MPaKTHYECKUE METOIbI pacyera
YCHIIMTENBHBIX YCTPOUCTB: yueOHoe mocobue/ B. 1. Mcakos [u
np.]; C.-ITerep6. roc. yH-T a3pokocM. mpudbopoctpoenusi. - CII6.:
'OV BIIO "CIIGI'YAII", 2011. - 88 c.

http://znanium.com/bookread.php?book=358681

I'onosuneiHa M. B. IIpoektnpoBanne paauodaeKTPOHHBIX CPEICTB
Ha OCHOBE COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH:
yuebHoe nmocooue — M.: IHTepHeT-Y HUBEpCUTET
Nudopmanmonnsix Texnomoruit: BUHOM. JlabopaTopust 3HaHuUM,
2011. — 504 c.

http://znanium.com/bookread2.php?book=487480

OOm1ast PIeKTPOTEXHUKA U AIEKTpoHUKa: yueOHuK / FO.A.
Komuccapos, I'.U. babokuH. - 2-e uza. - M.: HUL| UHOPA-M,
2016. - 480 c.: 60x90 1/16. - (Bvicmee oOpazoBaHue:
bakanaspuat) (Ilepennér 7b11) ISBN 978-5-16-010416-4

http://znanium.com/bookread2.php?book=316836

Ywmpuxus B. B.

@duzuyecKre OCHOBBI AIEKTPOHUKH: YuebHoe nocodue / B.B.
Ympuxun; Yaukom Cepsuc. - M.: Ansda-M: HUL] Uudpa-M,
2012. - 304 c.: wir.; 60x90 1/16. - (TexHoNMOrN4YECKU CEPBUC).
(meperuter) ISBN 978-5-98281-306-0, 1000 5k3.

http://znanium.com/bookread2.php?book=520288

Jlazapesa H. M.

[llenn, A.b. MeToabl TPOEKTUPOBAHUSA SIEKTPOHHBIX YCTPOMCTB
[OnexTponnslii pecypc] / A.b. lllenn, H.M. JlazapeBa. - M.:
Wndpa-NUnxenepus, 2011.- 456 c. - ISBN 978-5-9729-0041-1



http://znanium.com/catalog.php?item=tbk&code=52&page=10#none
http://znanium.com/bookread2.php?book=520288
http://znanium.com/catalog.php?item=tbk&code=52&page=9#none
http://znanium.com/bookread2.php?book=316836
http://znanium.com/bookread2.php?book=487480
http://znanium.com/bookread.php?book=358681
http://znanium.com/bookread2.php?book=456253
javascript:%20s_by_term('A=','%D0%93%D1%83%D1%81%D0%B5%D0%B2,%20%D0%92.%20%D0%93.')

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTn « THTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX [UIS OCBOCHHUS JIHCIUTUINHBI
npuBesieH B Tabamie 9.

Tabnuna 9 — IlepedyeHb 5IEKTPOHHBIX O00pa3oOBaTENbHBIX PECYpPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAaLMOHHOMU ceTh «HTepHEeT»
URL anpec HaumenoBanue

He npenycmotpeno

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOT MM
8.1. IlepeyeHp NPOrpaMMHOTO OOECIEUYEHHUs, HCIOJIB3YEMOr0 TPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUILTUHE.
[lepeuenp ucnoap3yeMoro NporpaMMHOIo o0ecrieueHus npecranieH B Taduuue 10.

Ta6ymmma 10— [TepedeHb nporpammuoro obecredenus

No /1t HaunmenoBaunue

He npenycmotpeno

8.2. IlepeueHb UHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM,HCTIOJIb3YEMBIX pH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIECca IO AUCIUTIINHE

[lepevyeHp wHCMONB3yeMbIX HH(DOPMAITMOHHO-CIIPABOYHBIX CUCTEM TPEJCTABICH B
Tabaume 11.

Ta6mmma 11— [lepedeHb undopmanmoHHo-cNpaBOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKas Oa3a
CocraB MarepuadbHO-TEXHHYECKONW 0a3bpl, HEOOXOAMMOW JUIsi  OCYIIECTBICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBIeH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuaaIbHO-TEXHUYECKON Oa3bl

Ne HanmenoBanue cocTaBHON 4acTH Howmep aynuropun
/T MaTepHaTbHO-TEXHUIECKOMN 0a3bl (pu HEOOXOAMMOCTH)

JlexuoHHas ayIuTOpUs

KommnbsrorepHslii kiace

3 | CneunanusupoBaHHas 71a00paTOPHS HIIEKTPOHUKH

10. OuenouHble cpeAcTBa JUIsl IPOBEAECHUS IPOMEKYTOUHOM aTTeCTallMK
10.1. CoctaB OLEHOYHBIX CPEACTBIJIS MPOBEACHUS MPOMEKYTOYHOM aTTECTAIMU
o0y4aromuxcs Mo AUCHUIUTHHE TPUBEICH B Tabmuie 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VISl IPOBEICHUSI NPOMEKYTOUHOM aTTecTaluu

By npomexyTO4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB

OKk3aMeH Crmcok BOIIPOCOB K 3K3aMCHY

JuddepenumrpoBanHbiii 3a4éT Criucok BONPOCOB K 3a4eTy




Brinonnenune KypcoBoii paboThI DKcrepTHas OLleHKa Ha OCHOBE TPeOOBaHMN K
COJIEpXKAHUIO  KypcoBOM  paboTel IO
JTMCLUILINHE.

10.2. B kauecTBe KpHUTEpHEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHH)
KOMIETCHINH 00y4YaronMMucs TpUMeHseTcs: S5-OauibHas IKajga OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIHIA, KOTopasi mpuBeeHa B Tabnuie 14. B Teyenne cemMecTpa MOKET MCIOIB30BATHCS
100-6annpHas  miKala  MOIYJIBHO-PEHTHHTOBOM  CHUCTEMBbl ~ YHHUBEpCHUTETa,  IpaBUia
UCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu onieHKH ypoBHS C(hOPMUPOBAHHOCTH KOMIIE TeHIM

OreHKa KOMITETEHITUN

XapakTeprcTrka c()OpPMHUPOBAHHBIX KOMIIETEHIIIA
5-0ayUIpHAs IIKaJIa P (bopap

— o0yyaromuiicss TJiyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, MTOCIIEIOBATEILHO ¥ IPAMOTHO €r0 H3JIaraeT;

— ONMPAsACh HA 3HAHUS OCHOBHOM M JONOJHUTEIBHOW JINTEpPATypHI,
TECHO HpI/IBSISI)IBaeT YCBOGHHI)IC Hay‘-IHI:Ie ITOJIOKCHU L C
HpaKTquCKOﬁ ACATCIIBHOCTBIO HaHpaBHCHI/IH;

— yMeJi0 000CHOBBIBAET M ApIYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JleJIaeT BBIBOALI M 0000IIEHNS;

— CBOOOJTHO BJIQJICET CHCTEMOM CIEIUATU3HPOBAHHBIX MOHSATHH.

COTIIMYHO»
<GauyTCHO»

— o0yyJaromuiicss TBepI0 YCBOWI MPOTPAMMHBIN MaTepuai, TpaMOTHO
U 1O CYHIECTBY WH3JaraeT €ro, OMHUPasiCh Ha 3HAHHUA OCHOBHOM
JUTEPaTyPhI;

— HE JIOMyCKaeT CYIMECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBA€T YCBOGHHBIC 3HAHUS C MPAKTHUECKON eSTEIBHOCTHIO
HaIpaBIeHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI M 0000IIECHHUS;

— BJIAJICCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHITHA.

«XOpPOLIOo»
<Ga4YTCHO»

— o0yuyaromuiicss ycBOUJI TOJBKO OCHOBHOM IMPOrpaMMHBIN MaTepuall,
MO CYUIECTBY M3JIaraeT €ro, OMHpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTyphl;

— JIOITyCKaeT HeCYIIECTBEHHbIE OIIMOKH U HETOUHOCTH;

— UCTIBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHHH 3HAHUI
HaIpaBJICHUS;

— cnabo apryMEeHTHpPYET HayJIHbIE MTOJIOKEHHS,

— 3aTpyHseTcs B (OPMYIMPOBAHUH BBIBOJIOB U 0000IIEHNUH;

— YaCTUYHO BJIaJICET CUCTEMOM crielnaIn3upOBaHHbIX TOHITUH.

«YIOBJICTBOPUTCIILHO»
<GavTCHO»

— o0yJaromuiicss He YCBOWJI 3HAYUTEIBHOW YacTH IMPOTPAMMHOTO
Marepuana;
«HEYJIOBJICTBOPUTENIHHO | — JIOMYCKAaeT  CYIIECTBEHHBbIE OMIMOKM W  HETOYHOCTH  IPHU
» paccMOTpeHHH MPo0JIeM B KOHKPETHOM HaITPaBICHHUH;
«HE 324TCHO» — UCTIBITBIBACT TPYAHOCTH B IIPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJOKCHUS;
— He (OPMYJUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBsle KOHTPOJIBHBIE 33/IaHNS UM UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Taduue 15.

Tabnuna 15 — Bonpocs! (3agaun) A 3K3aMeHa

Kon

Ne m/m [lepeuens BompocoB (3a7a4) AJsl IK3aMeHa
UHAMKATOpa

1. OnekTpodu3nyecKie CBOWCTBA MOITYTPOBOHUKOB, TOHOPHBIC H OIIK-2.3.1




AKLICNITOPHBIEC IPUMECH.

2. ONEeKTpOHHAs U JAbIPOYHAs IPOBOAUMOCTE. OIIK-2.3.1

3. DNEeKTPOHHO-ABIPOYHBINA TIEPEXO0I, €TO MPSIMOE U 0OpaTHOE BKIIOYCHHE. OIIK-2.3.1
BAX p-n-nepexona.

4, Bunonspaeie TpaH3uCTOPHI (M300pakeHHs HIEMEHTOB P-N-p U N-p-n, OIIK-2.3.1
ypaBHEHUsI JUI TOKOB U HaNpsKEHUI).

5. Cxemsl Bmouenus BT mo O3, OB, OK OIIK-2.3.1

6. CraTuueckue BXOJHBIE U BBIXOJHBIE XapakTepucTuku TpanzuctopoB ¢ Ob | OITK-2.3.1
u 00.

7. Koaddpunmentsr ycunenns mo Toky B cxemax ¢ Ob u O3 (a, aau, f3, OIIK-2.V.1
Boun).

8. dusuueckas cxema 3amemenus BT npu Bkmouennu ¢ OB. OIIK-2.V.1

9. dusuyeckas cxema 3amemenns BT npu Bkmoyernn ¢ OD. OIIK-2.V.1

10. ®dopmanuzoBannsie mosenu bT; cucrema h-napameTpos. OIIK-2.V.1

11. IlosieBbIE TPAaH3UCTOPEI € P-N-IIEPEXOAOM, CTOKO-3aTBOPHBIE U CTOKO- OIIK-2.V.1
HCTOKOBBIE XaPaKTEPUCTUKH.

12. ITonessle Tpanzucropsl M/III-Tuna, ctoko-3aTBopHble U cToko-ucToKoBBIE | OITK-2.V.1
XapaKTEPUCTHUKHU.

13. JvonHbIe U TPHOHBIE TUPUCTOPHI OIIK-2.V 3

14. Cumuctopsl OIIK-2.V.3

15. BunonspHeie TpaH3UCTOPHI € N30MpoBaHHBIM 3aTBOpoM (IGBT). OIIK-2.V.3

16. OnTtosnexkTporuka. CBETOM3IyYaroNnie JHOIBI. OIIK-2.V .3

17. OnroanexkTpoHuka. ©@OTOIEMEHTHI. OIIK-2.V.3

18. [MomynpoBoxuamKOBEIE MHOBL. [Ipsimoe 1 obpaTtHOE HampsykeHue. BonbT- OIIK-2.V 3
amIepHas XxapakTepucTuka auona. [Toporosoe HanmpsKeHHE.

19. CrienanbHble BUBI AMOA0B. Bapukamnsl. OIIK-2.V4

20. CneunanbsHble BUIBI A1010B. CTaOMINTPOHBI OIIK-2.V4

21. CnenunanbsHble BUBI AM0J0B. TyHHENIbHbIE 1 00pallieHHbIE U0 OIIK-2.V4

22. JIByX3aTBOpHBIE I10JIEBBIE TPAH3UCTOPBL. OIIK-2.V4

23. OV ¢ npeoOpa3oBaHHEM. OIIK-2.Y 4

24. AHanorosble NEPEKIIIOYATENH U MYJIbTUILICKCOPBI. OIIK-2.YV 4

25. OnexTpodu3nyecKie CBOMCTBA MOIyPOBOAHNKOB. COOCTBEHHAS 1 OIIK-2.V .5
IIPUMECHAs] IPOBOIUMOCTb.

26. JloHOpHBIE U aKLEeNTOpHbIE IpuMecH. I1onynpoBOAHNKHY N- U P-TUIIA. OIIK-2.V .5

27. OJNeKTpOHHAs U JAbIPOYHAs IPOBOAUMOCTD MOIYIPOBOJHUKOB. OIIK-2.V .5

28. DJeKTPOHHO-IBIPOYHBIN nepexon. OOpa3oBaHue p-n-nepexoaa u OIIK-2.V.5
KOHTaKTHOM Pa3HOCTU NOTEHLIUAJIOB.

29. [Ipsimoe u oOpaTHOE BKIIOUEHHE p-n-liepexoaa. BomsT-ammepHas OIIK-2.YV .5
XapaKTEPUCTHUKA.

30. [omynpoBoaHuKoBbIe TUOABL. [IpHHINT 1EHCTBHSA, TApaMETPHI U OIIK-2.V .5
OCHOBHBIC XapPAKTCPUCTUKHU.

31. CrenmanpHble NOTYTIPOBOJHUKOBBIE OB Bapukaribl, CTaOMIMTPOHBI, OIIK-2.B.1
TYHHEJIbHbIE 1 00paIlEHHbIC TUOMBI.

32. Bunonsipubie TpaH3ucTOpHL. Y CTpOiicTBO, NpuHLMI AekcTBUsA U ocHOBHBIE | OITK-2.B.1
COOTHOLLEHUS TOKOB.

33. BunonspHbie TpaH3UCTOPHI P-n-p U N-p-n. CXeMbI BKIIOYECHUS U 001aCTH OIIK-2.B.1
NIPUMCHCHUSL.

34. CxeMa BKIIIOUEHHs1 OUTIOJIIPHOTO TPaH3UCTOpa ¢ 00wIel 6a3ou. OIIK-2.B.1

35. CxeMa BKIIOUEHHSI OUTIOJIIPHOTO TPAH3UCTOPA C OOLIMM SMUTTEPOM. OIIK-2.B.1

36. Cxema BKITIOUESHMS OUTIONISIPHOTO TPAH3UCTOPA C OOLTUM KOJIIIEKTOPOM. OIIK-2.B.1

37. Cratnyeckue BXOJHBIE U BBIXOJHbIC XapaKTEPUCTUKH OUITOISIPHOTO T1IK-2.3.1
TPaH3UCTOpa.

38. Koaddpunmentsr ycunenns o Toky OunosnsipHoro Tpansucropa B cxemax ¢ | [TK-2.3.1
Ob u 0OD3.

39, duznyeckas cxema 3aMeleHUs OUITOISIPHOTO TPAaH3UCTOPA MPH T1IK-2.3.1




BKJIIOUEHUH ¢ 001Iel 0a30ii.

40. ®duznyeckas cxema 3aMeleHHs OUTIONIPHOTO TPAH3UCTOPA TP T1IK-2.3.1
BKITIOUCHHH C OOIIMM 3MUTTEPOM.
41. ®dopman30BaHHBIE MO/IENN OUITONISIPHBIX TpaH3uCTOpOB. Cucrema h- T1IK-2.3.1
NapaMeTpOB.
42. ITonesble TpaH3UCTOPHI ¢ p-n-niepexojoM. [Ipunnun aeictBust u ocHoBuele | [[K-2.3.1
XapaKTEPUCTHKH.
43, CTOKO0-3aTBOPHBIEC U CTOKO-UCTOKOBBIE XapaKTEPHUCTUKHU TIOJIEBOTO TIK-2.V.1
TPaH3UCTOPA C P-N-IEPEXOTOM.
44, MUTII-TpaH3ucTOphl. Y CTPORCTBO, IPHUHLUN JIEHCTBHS U OCHOBHBIE [IK-2.V.1
XapaKTEePUCTHUKH.
45, CTOK0-3aTBOPHBIE U CTOKO-UCTOKOBBIE XapakTepuctuku MII- TIK-2.V.1
TPaH3UCTOPOB.
46. JIByX3aTBOpHBIE IIOJIEBbIE TPAH3UCTOPHI. Y CTPOMCTBO, XapaKTEPUCTUKU U TIK-2.V.1
MIPUMEHEHHE.
47. Tupucropsl. lnogHbIe U TPUOAHBIE TUPUCTOPDL, IPUHLIUI ACUCTBUS U TIK-2.V.1
XapaKTEePUCTHUKH.
48. Cumucropsl. [IpuHIHMN geHCTBUS, XapaKTEPUCTUKH U 00IaCTH TIK-2.V.1
MPUMEHEHHSI.
49. bunonspaeie TpaH3uCcTOPHI ¢ M30IHpPOoBaHHBIM 3aTBOpoM (IGBT). TIK-2.B.1
YCTpOoHCTBO U MPUHLIMII AEHCTBHUSL.
50. OnroanexkTpoHHbIE TPHOOPHI. CBETON3TYYaAIOIINE JHOIBI K UX [IK-2.B.1
XapaKTEePUCTHUKHU.
51. OnroanektpoHHbIe Mprdopsl. Potoauonsl, portosnements! ¥ npuHuun ux | [TK-2.B.1
paboTHI.
52. Oneparmonnslie yeunurean. OCHOBHBIE TapaMeTphl, XapaKTEPHUCTUKU 1 T1IK-2.B.1
CXEMBI BKIIFOUCHHS.
53. AHanoroBsle NEPEKIIOYATENN U MYJIbTUILIEKCOPDI. [IpuHuun nelcTBus u T1IK-2.B.1
OCHOBHBIE NTAPAMETPEL.
54. AHaNoroBsle 3JEKTPOHHBIE YCTPOICTBA HA OCHOBE MOJIYNIPOBOIHUKOBBIX T1IK-2.B.1
pu0opoB. OcHOBHBIC QDYHKIMU U 00JACTH IIPUMECHEHHUSL.
Bomnpocsr (3amaun) ais 3avera / aud . 3adera nmpeacTaBieHbl B Tadnwuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3avera / qudd. 3agera
Ne i/mt [Tepedyens BompocoB (3amav) 11 3aueta / qudd. 3auera Koz
WHAMUKATOPA
1. O6mue cBepenus 06 ycmmtensix. Kiaccudukanus 371eKTpoHHBIX OIIK-2.3.1
YCUJIUTENEH.
2. OcHOBHBIE TIOKa3aTeNy KadecTBa 31eKTpoHHbIX yemnurenei (K, KI, KP, OIIK-2.3.1
AYX, ®UX, nmuHeliHple 1 HENMHEWHBIE HCKAKEHNS, THHAMUYECKHI
JIMana3oH, BHYTPEHHUE TOMEXH).
3. Crnioco0bl BKIIIOUEHHSI TPAH3UCTOPOB B YCHIMTENBHBIX Kackanax (OB, OO, OI1IK-2.3.1
OK).
4. Pabora akTUBHOTO AJIEMEHTA B YCHJIMTEILHOM Kackaje (3 pa3HOBUIHOCTH OIIK-2.3.1
cxeM ¢ OD, TepMocTabrIM3aLus TOJI0KEHHS paboueil TOUKH).
5. ITocTpoenue Harpy304HOM NPSMOU 7151 pE3UCTUBHOTO U OIIK-2.3.1
TpaHc(hOpMaTOPHOTO KACKAIOB.
6. Pesxxumbl paboThl yCHITUTENBHBIX d1eMeHTOB (A, B, AB, D, C). OIIK-2.3.1
7. PesucropHslii kackazn ¢ OD (9KBUBaJIEHTHAs CX€Ma C HCI0JIb30BaHueM h- OIIK-2.V.1
napamerpos, K, KI, Rex, RBbix, KE).
8. IMupoxononocHslH pe3ucTopHsiil kackan ¢ OO, HU nu BY koppekuusi. OIIK-2.V.1
9. Pesuctopusiii kackan ¢ OK (3I1). OIIK-2.V.1
10. PesucropHbiii kackan ¢ OB. OIIK-2.V.1
11. OG6patusbie cBsa3y B yeunuTensax (suasl OC, KoJIuuecTBeHHAs OLEHKa). OIIK-2.V.1
12. OG61mas XapaKkTepUCTUKa U TpeboBaHus K napamerpam YIIT. OIIK-2.V.1
13. CxemoTtexHuka kackanos YIIT, muddepeHuuanbHble yCHITUTENM. OIIK-2.Y.3
14. CxemotexHuKa kackagoB YIIT, reHepaTopsl CTaOUIBHOIO TOKA, “TOKOBOE OIIK-2.V.3

3epkaso’.




15. Kackaspl ciBura ypoBHs (pPe3UCTHUBHBII, CO CTAOMIIUTPOHOM, C THOJAMH, C OIIK-2.V.3
I'CT).

16. Oneparnmonnsie ycmmurenn (OY), oduie cBenenus, obnacts npumernenust, | OIIK-2.V .3
k03¢ ¢unuent ycunenus ¢ yaerom OOC (B obuieM BuIE).

17. IMapametpsl OY: uneansHele, peanbuele, cTpykTypa OY. OIIK-2.V.3

18. Yacrorusle xapakrepuctuku OV (6e3 OOC u ¢ O0C). OIIK-2.Y.3

19. [Tpumenenue OVY: BoiBoa Beipaxxenus st K(f) B o6mem Buze; K- OIIK-2.V 4
HHBEpTHpYOLIEro, K-HeHHBepTUPYIOIIETO.

20. IIpumenenne OY: cymmaTop (C HHBEpCHEH MOISIPHOCTH CYMMHUPYEMBIX OIIK-2.V.4
CHUTHAJIOB), CX€Ma CPaBHCHHSI.

21. [pumenenue OY: unterparop, mudpepeHuarop. OIIK-2.Y 4

22. Ipumenenne OY: cymmarop (6€3 HHBEPCHH MOISAPHOCTH CYMMHUPYEMBIX OIIK-2.YV 4
CHUTHAJIOB).

23. [pumenenne OY: JlorapuMUIecKuii yCUITATENb. OIIK-2.Y 4

24, [Ipumenenne OY: AHTHIOTAPUPMHUIECKUI yCUITNTETb. OIIK-2.V 4

25. IIpumenenne OY: nepeMHOXkEHHUE aHATOTOBBIX CUTHAJIOB. OIIK-2.Y.5

26. [pumenenre OY: akTHBHBIE GUILTPBI OIIK-2.Y.5

27. Uucrpymentansabie OY: BHYTpEeHHEE YCTPOMCTBO U OCOOCHHOCTH OIIK-2.V.5
MPUMEHEHHS

28. CxeMbl TMHEWHBIX CTaOMIM3aTOPOB HAIPSHKCHUS. OIIK-2.V.5

29. CxeMbl cTaOMIN3aTOPOB HANPSDKEHUS ¢ TPeoOpa3oBaHuEM OIIK-2.Y.5

30. OO61ue cBeieHust 00 IIEKTPOHHBIX yeumuTensx. Kiaccupukanus u OIIK-2.V .5
Ha3HaueHHE YCHINTENbHBIX YCTPOUCTB.

31. OCHOBHBIE ITOKa3aTeNN Ka4eCTBa yCUITHTENeH: KO3 (DHLIMESHTH YCHIICHHUS, OIIK-2.B.1
BXOJIHO€ U BbIX0AHOE conpotuieHus, AUX u OUX.

32. JIuHeiiHble U HeMHEIHbIC HCKAKEHHS B YCHIIMTEIBHBIX yCTPOMCTBAX. OIIK-2.B.1
JMHaMuuecKkuil Auana3oH U BHYTPEHHUE TOMEXH.

33. Croco6bI BKITFOUCHHSI OUITOISIPHBIX TPAH3UCTOPOB B YCHITUTEIBHBIX OIIK-2.B.1
kackagax: Ob, OD u OK.

34, Pabouas Touka ycrimTensHoOro kackazia. Harpysounas npsiMasi ¥ BEIOOp OIIK-2.B.1
pexuMa paboThl TPAH3UCTOPA.

35. TepmocTabunuzanus pabouell TOYKU TPAH3UCTOPHOTO YCUITUTEILHOTO OIIK-2.B.1
Kackaza.

36. Harpysounas npsiMasi pe3ucTUBHOTO U Tpancdopmaropuoro yewutenshsix | OITK-2.B.1
KacKaJIoB.

37. Pexxnmbl paboTHI yCHITUTENBHBIX 371eMeHTOB: A, B, AB, Cu D. IK-2.3.1

38. PesucropHblii ycunuTensHbli Kackaa ¢ o0mmM sMuTTepoM. OCHOBHEIE [IK-2.3.1
napaMeTpbl H XapaKTePUCTHKU.

39, IupoKomonoCHbIH pe3ncTopHbiil kKacka ¢ O3. HuzkouacToTHas u I1K-2.3.1
BBICOKOYACTOTHAS KOPPEKIIHSL.

40. Pe3HCTOpHBIN Kackaj ¢ OOIIMM KOJUIEKTOPOM. DMUTTepHbIH nosToputens u | [TK-2.3.1
€ro OCHOBHBIC NTAPAMETPBL

41. PesucTopHblii ycunuTenbHbli Kackan ¢ odeil 6azoit. OcodbeHHOCTH U [K-2.3.1
0051aCTh IPUMCHEHHUSL.

42. OGpatHble CBsi3H B yCHIHTENsIX. Bupl 06paTHbIX cBsizeid v ux Bamsiane Ha | [1K-2.3.1
IapaMeTpbl YCHITUTENS.

43. VeunuTenu nocTosHHOro Toka. OcHoBHbIE Tpebopanus u xapakrepuctukn | [TK-2.V.1
YIIT.

44, Juddepennnansuplii yeunurens. [IpuHmI 1eicTBUSL, OCHOBHBIC [IK-2.V.1
napaMeTpsl M IPUMEHEHHE.

45. I'eneparops! CTaOMILHOTO TOKA U TOKOBOE 3epKaiio. [IpuHImIT 1eHCTBHIS U [IK-2.V.1
OpHMEHEHHE.

46. Kacka/ipl cIBUTa YpOBHsL. Pe3UCTUBHBIE, IHOIHbIE M CTAOUIMTPOHHEIE [IK-2.V.1
CXEMBIL.

47. OrnepanunoHHble ycunutend. Haznauenue, cTpyKkTypa, OCHOBHBIC [IK-2.V.1
napamMeTpsl U 00JaCTH MPUMEHCHHSI.

48. WneanbHblil ¥ peabHbii onepanuonnbie yeunureian. Ocuosubie pasimuuns | [TK-2.V.1

U TTapaMeTpBbIL.




49. YacTOTHBIE XapaKTEPUCTUKH ONEPALMOHHBIX yCHIIUTENEi 6e3 00paTHOl IIK-2.B.1
CBSI3U M C 0OPaTHOH CBSI3BIO.

50. MuBepTupyoLUMil 1 HEMHBEPTUPYIOIIMH YCUIINTENN Ha ONEPaLMOHHOM [IK-2.B.1
yeunurene. Koadduunenrs! yeuneHus.

51. CyMMaTopsl ¥ KOMIIAPaTOpbl HA OMEPAIIMOHHBIX yCHIATEISX. [IpuHImn [IK-2.B.1
JEHCTBUSI 1 OCHOBHBIE CXEMBI.

52. Wurerparop u quddepeHiuaTop Ha orepannoHHOM yeuanuTene. [IpuHium I[IK-2.B.1
JeACTBUS ¥ NIEPENAaTOYHbIE XapaKTEPUCTUKH.

53. AKTHBHBIE (UIBTPHI HA ONEPAMOHHBIX yeunuTensix. Hasnauenune, sunpt u | [TK-2.B.1
OCHOBHBIE XaPaKTEPUCTHKH.

54. Crabunu3aropsl HanpspKeHus. JIMHeWHbIE CTaOMIN3aTOPhI 1 [IK-2.B.1
cTabHIN3aTOPHI ¢ Ppeobpa3soBaHUEM.

npecTaBIeHBI B Tabmwie 17.
Ta6mmma 17 — [lepeders TeM 111 KypCOBOTO MPOEKTHPOBAHUS/BBITIOJHEHUS KYPCOBOM pabOThI

[lepeuenr TeM [UIsi KypCOBOTO MPOEKTHPOBAHMUS/BBIMOIHEHNUS KYpPCOBOM pabOThI

Ne i/t

KYypCOBOil paboThI

[TpumepHBIii IepedeHb TeM Ui KypCOBOTO IPOESKTUPOBAHUS/BBITOTHEHHS

Pazpabotka aktuBHOro Gmibtpa Ha OV (10 BapHaHTam)

Paspabotka naccuBHoro LC-dunpTpa (110 BapuaHTam)

BapHaHTaM)

Pa3paboTka ynpasisieMoro renepaTopa rapMOHMYECKUX CUTHAIOB (I10

Pa3paboTka mpeoOpa3oBaressi HANPsKEHUsI MUTaHus (110 BapUaHTaM)

Bomnpocsr

MpeACcTaBIeHBI B Ta0buIe 18.

Ta6mmma 18 — [IpumMepHbIid TepeYeHb BoNpoCcoB [Jis TECTOB

IJi1 [IPOBCICHUA HpOMe)ICYTOqHOﬁ arreCtalluu B BUAC TCCTUPOBAHUA

Ne i/t

[IpuMepHBIi IEPEUYEHb BOIIPOCOB JJIsl TECTOB

Komnerennus

1.

HHcTpyKIUA: NpoYUTaiiTe 3a1aHUE U BbIOepuTe OMH
NpaBWILHBII OTBET.

Kakoii mpr0op 1mo3BosiseT MoayuynuTh TOUYHbIE JaHHBIE O YaCTOTE
CUTHAJIa B aHAJIOTOBBIX cXemax?

a) Ocrmtorpad

0) Yactoromep

B) MynbTHMETD

r) BoasTmeTp

OIIK-2.3.1

HNucTpykuusi: npounTaiiTe 3a1aHue U BblOepuTe OAMH UIH
HECKOJIbKO MPaBUJIbHBIX OTBETOB.

Kak cienyer yuuThIBaTh BIMSHUE TEMIEPATYPbl HA U3MEPEHUS IPU
MIPOBEJICHUH 3KCIIEpUMEHTA?

a) UrnopupoBath

0) KoppektupoBath pe3yJIbTaThl

B) YUMTHIBaTh B pacuyérax

r) 3MeHUTh METO M3MEpEHUs

OIIK-2.3.1

HNucTpykuus: npounTaiite 3aaHue U Pacnoa0KuTe BADHAHTBI
0TBeTa B IPABUJIbHOM MOC/Ie10BATEJIBLHOCTH.

Pacnonoxure 3Tanbl KaMMOPOBKU U3MEPUTEIbHBIX TPUOOPOB B
MIPaBWJIbHOM MOCIIEI0BATEIbHOCTH:

a) OnpezeneHye NOrpenIHOCTed U3MEPEeHHi B poliecce paboThl
npubopa.

6) CpaBHeHUe MOKa3aHUH Mpubopa ¢ ITAJOHHBIM U3MEPEHHEM.

B) Hactpoiika npubopa Ha TpeOyemble TapaMeTphbl.

OIIK-2.V.1




r) 3amuch MOJyYEHHBIX PE3YIHTATOB U COCTABIICHHE KaJTHOPOBOUHOTO

cepruduKkara.
(6Bar)
HNHCTPYKIUA: NPOYUTANTE TEKCT U YCTAHOBUTE co0TBeTCTBHE. K OIIK-2.V.1
KaK/10i MIO3MLMHU B JIEBOM CTOJ1011e MoA0epuTe COOTBETCTBYIOILLYIO
MO3UIMIO B IPABOM CTOJI01IE.
ConocraBbTe ONMCAHUE METOJA C €0 HA3BAHUEM:
Ornucanne MeToia HasBanue meTona
1. Meroa, ucTonb3yeMBbIil 1Jist a) MeToJ cpeTHeKBaIpaTUIHOTO
OIICHKH OTKJIOHCHUW 3HAYCHUH OTKJIOHEHHS
HaOJII0JIEHUI OT UX CPEIHETrO
3HA4YeHUs], YTOOBI MOHSITh
CTeNeHb pa3dpoca JIaHHBIX.
2. Meron, KOTOpBIi BKIItOYaeT B | 6) MeTol CTaTUCTUYECKOTO
cebs coop, aHaM3 1 aHajam3a
UHTEPIIPETALNIO JAHHBIX C
LEJIbIO BBISBIICHUS
3aKOHOMEPHOCTEN.
3. Merona, HarpaBIEHHBIN HA B) Mertoa perpeccuu
OIpEEIIEHNE 3aBUCUMOCTH
MEX1y TIEpEMEHHBIMU C LIEIBIO
IIPOrHO3MPOBAaHMS 3HAYEHUI
OJIHOM IIEPEMEHHOM Ha OCHOBE
JIPYTOM.
1. Pacnosto:knre 3Tanbl aHAJIM3a YCHIINTEIBHOI0 KACKA1a HA OIIK-2.V.3
OMIIOJIIPHOM TPAH3HCTOPe B NIPABUJILHOM 10CJIe10BATEJIbHOCTH:
a) Onpenenenue pabodeil TOYKH TPaH3UCTOPA.
0) [TocTpoeHne HKBUBAJIEHTHOW CXEMbI KacKaja.
B) OrnpejiesieHre OCHOBHBIX MMapaMeTPOB YCUITUTENS.
r) AHanu3 pexuma paboThl TPAH3UCTOPA.
IIpaBuibHBII 0TBET: a-r-0-B
HNucTpykuus: npounTaiite 3ajaHue U BblOepuTe OAUH OIIK-2.V.3
NpPaBWIbHBIN OTBeET.
Kakoii pexxum padoTbl TPAH3MCTOPHOI0 YCHIMTEJIBHOI0 KaCKaa
XapakTepu3yeTcsi OTCYTCTBHEM OTCEYKH TOKA B TeYeHHe BCero
1epuoaa BXOJHOI0 CHrHajia?
a) Pexxum A
0) Pexxum B
B) Pexum C
r) Pexxum D
IIpaBuabHbIi oTBeT: a) Pexxum A
PacnoJio:xure 3Tanbl NPOEeKTUPOBAHUSA YCHJINTEIbHOI0 kKackana B | OIIK-2.V 4

HpaBHJIBHOﬁ MmocCj1e10BaTC/JIBHOCTH




a) BeiOop cxeMbl BKIIOUEHHS aKTUBHOI'O AJIEMEHTA.
6) Onpenenenne TpeOyeMbIX TapaMETPOB YCUIUTENS.
B) Pacuér n11eMEHTOB CXEMBI.

r) [IpoBepka moy4eHHbIX XapaKTePUCTUK.

IIpaBuJbHbBII 0TBET: 0-a-B-T

HNHcTpyKkuus: npoyuTaiTe 3alaHue U JaiTe CBOM pa3BepHYTHIM
BAPHAHT OTBETA.

Kak cienyer npencraBiATh pe3yapTaThl SKCIIEPUMEHTA IS
HAWIy4IIEro BOCIPUATHUSA?

OIlIK-2.YV 4

HNHcTpykuus: npounTaiite 3aaHue U BbloepuTe 0OAUH
NpaBUJIbHBIN OTBET.

Kaxkoe ocHOBHOe Ha3HAYEHHME OTPUIIATEILHON 00PATHOM CBSI3U B
ycuiaurese?

a) YBenuueHre HeIMHEHHBIX NCKAKESHHM

0) IloBbImeHre CTaOMIIBHOCTH TAPAMETPOB U YMEHBIIICHHE NCKAKESHUH
B) YBeNUYeHHE YPOBHS BHYTPEHHUX ITOMEX

r) [losHOE ycTpaHeHne BXOJHOrO CUrHasIa

IIpaBuabHbIii oTBeT: 0) [loBBIIIEHHE CTAOMIBHOCTH MAPAMETPOB
U YMeHbIIeHHe UCKAKEHU I

OIIK-2.Y.5

10.

PacnoJioxkuTe 3Tanbl AHAIN32 CXeMbl HHBEPTHPYIOLIET0
YCHJIMTeJISl HA ONePalliOHHOM YCUJIMTeJIe B NPaBUIbHOMI
MOCJIe/10BATEJIbHOCTH:

a) Onpenenenne ko3P PpULMEHTA yCUTICHHUS.

0) OnpeneneHrne HOMHHAIIOB PE3UCTOPOB OOPATHOM CBSI3H.

B) Omnpenenenue TpeOOBaHUN K YCHUIIUTEITIO.

r) [IpoBepka COOTBETCTBUS MOIYYEHHBIX MTAPAMETPOB 3a1TaHHBIM
TpeOOBaHUSM.

IIpaBWJIbHBII 0TBET: B-2-0-T

OIIK-2.V.5

11.

HNucTpykuus: npoyuTaiite 3aiaHue U BbiIOepuTe OUH
NPaBUJIbHBIA 0TBET

Kaxkue HaBbIKM HEOOXOIUMBI JIJIs1 CO3/ITaHUsI KaueCTBEHHOM
MPUHIUITNATIBHON CXEeMBbI?

a) 3nanne CAD-cucreM U NPUHIUIIOB pa3pabOTKU JIEKTPUUIECKUX
cXeM

0) YMmenue paboTaTh ¢ MUKPOTIPOIIECCOPAMHI

B) OmBIT B HAMMCAaHUU KOZAA

r) 3HaHME A3BIKOB IPOIPaMMHUPOBAHUS

OIIK-2.B.1

12.

PacnosioxkuTe 3Tansl NPOBEPKU U HACTPOMKH aHAJIOTOBOI'0
3JIEKTPOHHOI'0 YCTPOHCTBA MOCJIe COOPKH B IPABUJIbHOM
10CJIeA0BATEIbHOCTH:

a) 3mepeHne OCHOBHBIX 2JIEKTPHUUECKHUX MapaMeTPOB.

0) BuzyanbHbIl KOHTPOJIF MOHTaXKa U IIPOBEPKA COSTMHCHU.
B) IIpoBepka paboThI YCTPONCTBA B 33JAHHOM PEXKHUME.

OIIK-2.B.1




r) CpaBHEHUE NOIYUYEHHBIX XapAKTEPUCTUK C paCUETHBIMU
3HAYECHUSMU.

13.

HMucTpyKuusi: npounTaiiTe 3ajaHue U Bbl0epuTe OAMH WIH
HECKOJIbKO NPABUJIbHBIX 0TBETOB.

Kakyo nHpopmManuio coaep kUt NpuHIUINAAIbHAS CXeMa
3JIEKTPOHHOIO YCTpoHcTBa?

a) DIEeKTpUIECKUEe COeAMHEHMS U QYyHKIIMOHATIBHBIE OJIOKU

0) ®dus3nvecKoe pa3MEIICHUE JIEMEHTOB

B) XapakTepUCTUKH KOMIIOHEHTOB

r) [Ipouenypsl TeCTHpOBaHUS

[IK-2.3.1

14.

HNHcTpykuusi: npounTaiitTe 3ajaHue U PacnosioKuTe BApUAHTBI
0TBeTa B NPaBUJIbHOM MOC/Ie0BATEJIHLHOCTH.

Pacnonoxwure 3Tansl NpoBepKH pabOTOCIIOCOOHOCTH AIIEKTPOHHOTO
YCTpOICTBa B MPaBUIHLHON MOCTIEA0BATEIHHOCTH:

a) [loaxnroueHne ycTpolicTBa K MCTOYHUKY MMUTAHUS U IPOBEPKA €T0
BKJIFOUEHHUSI.

0) IlpoBepka GyHKIMOHUPOBAHUS KIIIOUEBBIX KOMIIOHEHTOB U CUCTEM
YCTpOMCTBA.

B) OnieHka cTaOuiIbHOCTH pabOThl YCTPONCTBA MPU HOPMAJIbHBIX
YCIIOBHUSX SKCILTyaTalllu.

r) [IpoBenenue QyHKIIMOHATHHBIX TECTOB M IMIPOBEPKA PAaOOTHI
YCTpOICTBA MPHU Pa3TUYHBIX PEKUMAX.

(aOrm)

[K-2.3.1

15.

Kakoii ycniiure/ib Ha OiepallHOHHOM YCHJIUTeJIe H3MeHsieT a3y
BXO/IHOT'0 cUrHaJia Ha 180°?

a) HeunBepTtupytomimii

0) AuddepeHnmanbHbIHR

B) UHBepTUpyromuit

r) [loBTOpUTENH HANPSKEHUS

IIpaBuiabHbIil 0TBeT: B) UHBepTHPYIOIIMIA

[IK-2.Y.1

16.

HNHcTpyKus: NpoYnTaiiTe TEKCT H YCTAHOBUTE COOTBeTCcTBHE. K
KaK/10¥i MO3UIMHU B JIEBOM CTOJ1011e MO10epPUTE COOTBETCTBYIOILYIO
NMO3UIMIO B IPABOM CTOJI011E.

ConocraBbTe ONMKUCAHUE CXEMBI C €€ Ha3BaHUEM:

Onucasgne cXeMbl

HazBauue cxembl

1. Cxema, oka3pIBaroIas
pacnojaoKeHue KOMIIOHEHTOB
YCTPOWCTBA U UX COCTUHEHHUS C
YUYETOM NEKTPUUECKUX
XapaKTePUCTHK U MPUHITUTIA
paboTHI.

a) CxeMa 2JIEeKTpUYECKUX
COeIUHEHUN

2. Cxema, oToOpaxaroias
(du3nUecKoe pacroioKeHHE
KOMITIOHCHTOB M IIPOBOJOB HA
TUIATE MJIM B YCTPOUCTRBE.

0) [IpuHuMnuanpHas cxema

3. Cxema, koTopas
WLTIOCTPUPYET COETMHEHUE BCEX
AIIEMEHTOB CHCTEMBI, BKIIIOUAst
NHUTaHUE ¥ B3aUMOJCHCTBHE
MeX/1y KOMIIOHEHTaMH, 0e3
yKa3aHus TOYHBIX

SJICKTPUYCCKUX XAPAKTCPUCTHUK.

B) MoHTaxHas cxema

[IK-2.¥.1




17. | Kakoii 3J1eMeHT HCIOJIb3yeTCsl B cXeMe ISl CTa0nIn3anun [IK-2.B.1
MOCTOSIHHOT O HANIPSIZKEHHUS 32 CYET padoThl B pesknuMe
3JIeKTPHYECKOro npoodosi?

a) Bapukan

6) CtabunurpoH

B) ®oToamon

r) Tepmopesuctop

18. | MHCTpYKIUSA: NPOYUTANTEe 3aJaHUE U 1aliTe CBOM Pa3BePHYThIH [1K-2.B.1
BAPUAHT OTBETA.
Kakwue cpeacta aBTomMaTH3aMl MPOSKTUPOBAHUS TO3BOJISIOT OBICTPO
CO3/1aBaTh CXEMBbI?

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AWUCHUILIAHE OOYyYaromuXcs 3a0YHOU (OPMBI
oOyueHwusl, npecTaBieHsl B Tadbmaure 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne n/m [IepeueHb KOHTPOJIBHBIX PabOT

He npenycMmotpeHo

10.4. MeTtogudeckue MaTepHaIbl, ONpeACIISIONINE MPONETYPbI OIICHUBAaHUS
WHAWKATOPOB, XapaKTEpU3YIOIIUX JTambl (HOPMHUPOBAHHS KOMIETCHIIUN, COAepkarcia B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAII, perimaMeHTHpYIONUX TOPSIOK U TPOIEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJISL YCIIeBAEMOCTH U MTPOMEKYTOUHOM aTTeCTAIlli 00YyYarOIIUXCs
I'VAIL

11. MCTOI[I/I‘-IGCKI/IQ YKa3aHus IJId 06yqa101u1/1xcsl 110 OCBOCHHIO JUCIHHUIIIIMHBI

Metoauueckre  ykazaHus iig  OOydarlomuxcss IO  OCBOCHHIO  JIEKIIMOHHOTO
Martepuaia OCHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepHalia — JOTHYECKU CTPOMHOE, CHCTEMHOE,
ryO0oKoe U sICHOE H3JIOKEHHe y4ueOHOro marepuana. HasHaueHwe COBpEeMEHHOW IEKIIUU B
paMKax AUCIUIUTMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OpPMAIMIO 1O TeME, a B OCBOCHUH
byHIaMeHTabHBIX MpoOJeM AWCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHMS, HOBEUIINX
JIOCTIDKCHHUM HaydHOM MbICIH. B ydueOHOM mporiecce JIEKIUsl BBITIOIHSIET METOI0JIOTHYECKYIO,
OpraHHU3aIMOHHYI0 U MH(POPMAIIMOHHYIO (GYHKIMHU. JIeKuus pacKkpbiBaeT MOHITHMHBIN ammapaT
KOHKPETHOW 00JlacTH 3HaHus, €€ MpOoOJIeMBbl, JaeT IeJIbHOE MPEACTaBICHUE O TUCIUILIIUHE,
IMOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIUIMHAMU.

IInaHnpyeMele pe3yJbTaThl IPH OCBOCHHH 06V‘IaIOH_II/IMI/IC${ JICKITMOHHOI'O MaTcpuajia:

— TOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHW, YPOBCHb
KOTOPBIX ONpPE/essIeTCs 1IeIeBON YCTAHOBKOM K KXI0i KOHKPETHOU TeMe;

—  TOJyYEHHE OIbITAa TBOPUYECKOM pabOTHI COBMECTHO C IPENOJaBaTesIeM;

— pa3BUTHE MNPOPECCHOHATBHO-ICIOBBIX  KayecTB, JIOOBM K MpEOMETy H
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIIICHHSI.

— TOsIBJICHHE HEOOXOMMOr0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSITENILHOM PaboThL;

— TOJNyYeHHe 3HAHMH O COBPEMEHHOM YpPOBHE Da3BUTHS HAyKH U TEXHUKH U O
IPOTHO3€ MX Pa3BUTHs Ha OJNMKaiilue ropr;

— Hay4YHThCS METOAMYECKH 00pabaThiBaTh MaTepHas (BBIACIATH TJIABHBIE MBICIH H
HOJIOKCHUSI, IPUXOTUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HMX B  PasIMYHbBIX
bopmyIHpoBKax);

—  TOJy4eHHE TOYHOI'O IIOHMMAaHHs BCEX HEOOXOIUMBIX TEPMUHOB M MOHSTHH.




JlekMoOHHBIT MaTepuad MOXKET COINPOBOXKAATHCA JIEMOHCTpAlUENl ClalijoB |
MCIIOJIb30BaHUEM pa3aTOYHOrO MaTepuaja IpH IPOBEIECHUU KOPOTKHX JAHMCKycCUd 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK 0 JUCLUIUIMHE.

CTpyKTypa npeocTaBICHHUS JIEKIIMOHHOIO MaTepHraa:

— Amnanums npobnemHoii cutyanun. [TocraHoBKa 3a1au.
— Apamms MCTOHOJOTUYCCKUX IMPUEMOB PCIICHUS ITOCTABJICHHBIX 3aaa4.
— Paccmorpenue perieHuii mocTaBiIeHHBIX 3a/1a4 Ha KOHKPETHBIX IpUMepax.

— AHanmu3 THHOBEIX OIJ_II/I6OK, BO3HUKAKOIUX IIPpU PCHICHUHW AHAJOTMYHBIX 3aJdad C
APYI'UMHU UCXOAHBIMU JAHHBIMHA.

- BBIBO,Z[BI U PCKOMCHIANH 110 UCIIOJIb30BAHHIO PACCMOTPCHHBIX METOOOB.
— OrtBetnl Ha BOIIPOCHI cnymaTeneﬁ.

MeToauveckre yKka3aHus 10 OCBOSHHIO JICKIIMOHHOTO MaTepuaa ¢ cetu HaTepHerT:
1. ExnHoe oKHO gocryiia K 00pa3oBaTenabHbIM pecypcam: http://window.edu.ru/:

(O npoexre: Muadopmarmonnas cucrema "EamHOe OKHO J0CTyma K 0Opa3oBaTeIbHBIM pecypcam”
MPEIOCTaBIsCT CBOOOJHBIM  JOCTYl K  KaTajlory oOO0pa30BaTEeNIbHbIX  HHTEPHET-PECYPCOB U
MOJTHOTEKCTOBOW AJIEKTPOHHOM Y4eOHO-METOAMUYECKON OMOIUOTEKe /UIs 00mero ¥ npodeccnoHaaIbHOro
o0pazoBaHus.)

1) CxeMOTeXHHKA aHAJIOTOBBIX HHTETPAILHBIX CXeM: Y4eOHOe mocooue
http://window.edu.ru/resource/453/76453

2) CXeMOTEeXHHKA aHAJIOTOBBIX JIEKTPOHHBIX YCTPONCTB: [IMCHbMEHHBIC JICKIIUN
http://window.edu.ru/resource/204/25204

3) OmnepanvoHHbIC YCUITUTEIH

http://window.edu.ru/resource/595/9595

4) Pacuer pmibTpoB: YueOHOE Mocodue
http://window.edu.ru/resource/542/68542

2. Jlpyrue UHTEpHET- pECypCHI:

Jlexmu mo cxemorexuuke (djvu; 6,86 mb):
http://kai5.ru/download/shema/lecture/files/shema lecture.djvu

Buneo nexnuu mo anekrponuke: http://easyelectronics.ru/video-lekcii-po-elektronike.html

11.1. MeToauyeckue yka3aHus JUisi 00ydJaroIIMXCs 10 YYaCTHIO B CEMUHapax

He npenycMoTpeHo y4eOHBIM MJIaHOM.

11.2. Meroauueckue ykazaHHus A OOy4arolIUXcs MO MPOXOXKICHHIO NPaKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHM3aLUU y4yeOHOTro
npoIiecca, 3aKII0YaonIasics B BBITOJTHEHUN 00yUYaIOIIMMUCS TIOJT PYKOBOJCTBOM IpPEIoIaBaTeNs
KOMILIEKCa Y4eOHBIX 3aJJaHUH C LENbI0 YCBOEHHsSI HAyYHO-TEOPETHYECKUX OCHOB Yy4eOHOM
JUCLUIUIMHBL, TPUOOPETEHNS] YMEHUIN U HaBBIKOB, OIbITa TBOPUECKOH 1E€ATEIbHOCTH.

[enbto MpakTUYECKOT0 3aHATHUS Ul 00YYaroIerocs sBJseTCs MPUBUTHE 00YyUarOIUMCs
YMEHUH U HAaBBIKOB IPAKTUYECKOU EATEIBHOCTH 10 N3y4aeMOH AUCIUIUIMHE.

[Inanupyemble pe3yapTaThl NP OCBOEHUH 00YYaIOIIMMCS IPAKTUYECKUX 3aHATUH:

— 3aKperuieHue, yriayOlieHWe, pacliMpeHHe M JeTajau3alys 3HAaHUH Opu pelIeHud
KOHKPETHBIX 3a/1a4;


http://easyelectronics.ru/video-lekcii-po-elektronike.html
http://kai5.ru/download/shema/lecture/files/shema_lecture.djvu
http://window.edu.ru/resource/542/68542
http://window.edu.ru/resource/595/9595
http://window.edu.ru/resource/204/25204
http://window.edu.ru/resource/453/76453
http://window.edu.ru/
http://window.edu.ru/

— pa3BUTHE T[IO3HABATEIbHBIX CIHOCOOHOCTEH, CAMOCTOSTEILHOCTU  MBIILJICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHMEC HOBBIMH METOJIaMM M METOJMKAMU H3YyUYEHUS KOHKPETHON yueOHOM
JUCUHUILITNHBI;

— BBIpaOOTKAa CIIOCOOHOCTHU JIOTUYECKOTO OCMBICICHUS TONYYCHHBIX 3HAHUU Ui
BBIIIOJIHEHUS 33JaHUI;

— ofecrnieueHue paIMOHATIBLHOTO COYETAHUS KOJUICKTUBHOM M MHIMBHUIYaNbHOU (hopm
00yueHUsI.

TpeGoBaHusI K MPOBEACHUIO MPAKTUYECKUX 3aHATUN
Y4eOHO-MeTOIMYEeCKHe  MaTepuaibl Uil HPOBEACHUS  NPAKTUUECKUX  3aHATUH
YTBEPKIAIOTCS Ha 3acelaHuu Kadeaphl U BBIKJIAbIBAIOTCS MpenoaBaTesieM B Hayaje ceMecTpa
B cucreMy LMS u B TuuHbIi KaOMHET CTyACHTA.
s mpoBeeHUs] MPAaKTUYECKUX 3aHSITUH MOYKHO TaK)Ke€ PEKOMEHJ0BaTh CieIyIOIIHe
y4eOHO-METOIUUECKUE U3/IaHus:
1) [621.38 K 21] Bupryanenas »snektpoHuka. KommbroTepHOE MOJEIUPOBAHHE
aHaJoroBbIx yctpoicTs. / I.A. Kapnames. - 2-e u3a., crep. - M.: 'opsyas iuHus -
TenexomMm, 2009. - 260 c.
2) [004.9 A 92] MeTtoabl IpakTUYECKOTO MPOSKTHUPOBAHHUS CPEJICTB KOHTPOJIS KayecTBa
M JUAarHOCTHKH: METOJUYECKHe YyKa3aHUs K MPAKTUYECKUM 3aHATUAM H
nabopaTtopHbIM padotam / B.A. Atanos. CII6: U3x-Bo 'YAIL, 2010. - 35 c.

11.3. Meroauueckue yKa3aHus A OOYyYaroIIUXCsS MO BBIMOJHEHHUIO J1AOOPaTOPHBIX
pabor

B xozme BbImomHEHHsA J1a0OpAaTOPHBIX pabOT oOOydYaromuiicss HOJKEH YriayOuThb WU
3aKpENHTh 3HAHWSA, NMPAKTHYECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOAWKOH W TEXHHUKOH
HKCIEPUMEHTAa B COOTBETCTBHM C KBaJM(PHUKAIMOHHON XapaKTepUCTHUKOH oOyuaroerocs.
Brinonnenune 1abopaTopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-PAKTUYECKON, pacyeTHO-
aHAJTMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BreimmonHenune yabopaTopHBIX paOOT OOydaroluMCs SIBISIETCS HEOTHEMJIEMON YacTbiO
U3yYeHHs] JTUCLMIUIMHBI, OIpeneNseMoil y4deOHbIM IUITAaHOM, M OTHOCHTCS K CpEACTBaM,
o0ecIeunBaIOIINM PEUICHHE CIECAYIOMNX OCHOBHBIX 337a4 00yJaromerocs:

— IpUOOpETEHHE HABBIKOB MCCIEIOBAHUSA IPOLIECCOB, SIBIEHHUM U  OOBEKTOB,
M3y4aeMbIX B PAMKax JJaHHOW JUCIUILTNHEI;

— 3aKperuieHHe, pa3BUTHE W JETATU3aIs TEOPETHUYECKUX 3HAHHM, TMOJTYYCHHBIX Ha
JCKIHSIX;

— IOJlyuyeHHe HOBOM MH(OPMAIMH [0 N3y4aeMON AUCIUILIIUHE;

— npuoOpeTeHHE  HABBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00OpaTOpHBIM
000py1I0OBaHHEM U TPUOOPAMH.

3ananue u TpeboBaHUs K TPOBEICHUIO JIAOOPATOPHBIX padboT

Y4yeOHO-METOANMYECKHE  MaTepuanbl  JJIT  MPOBEACHUS  JaOOpaTOPHBIX  paboT
YTBEPKIAIOTCS Ha 3acelaHuu Kadeapsl U BRIKJIAIBIBAIOTCS MperogaBaTelieM B Hadajae ceMecTpa
B cucteMy LMS u B 1u4HBIN KaOUHET CTy/ICHTA.

[Iporpamma uccienoBaHui B paMKax KaXkJ10i U3 1a00paToOpHBIX pabOT, OMUCAHHBIX B
METOANYECKUX YKa3aHUAX MO JIMHEWHBIM AJICKTPOHHBIM yCTPONCTBAM, OpTaHW30BaHa 1Mo 001Ie
CXeMe:

- ICCIIEIOBATh aMILTUTYIHYIO XapakTepucTHKY: Ugnx=y1(Ugx);

- uccnenoBath AUX: UpLix=y2(f);

- HCCIIe10BaTh Harpy304yHyo xapakTepucTuky: Uspix=y3(Ru);

- U3MEHUTH YTO-THOO0 (B COOTBETCTBUU C MPOTPAMMOMN HCCIEIOBAHUMN JII KOHKPETHOM
paboThI) B HCCIEIyeMON cXxeMe W TOBTOpUTHh u3MepeHus XapakTepucTuk Uppx=y1(Upx),




Usbix=y2(f) 1 Uppx=y3(Ru) ¢ 1enbl0 OLIEHKH BIMSHUS 3TOTO W3MEHEHMS Ha XapaKTePUCTUKU
YCTpOICTBA.

B HexoTophix paboTax HEKOTOpBIE IMYyHKTHI UCCIIEIOBAHUI MOTYT OTCYTCTBOBAaTh, €CIH
XapakTEpUCTUKA JUIsI HCCIEAYEMOro YCTPOMCTBA HE HMEET NPHUHIMIHAIBHOIO 3HAYEHHs, a
MOPSI0K TPOBEJICHHS U3MEPEHUN MOXKET OBITh JPYTUM.

[Ipn mpoBeneHUM HCCAEAOBAaHUN JMHEHHBIX 3JIEKTPOHHBIX YCTPOWCTB HCIONB3YIOTCA
TeHepaToOpbl TAPMOHMUYECKUX CUTHAJIOB, OCHMILIOrpadbl, CTpEeIOYHbIe U HU(POBbIE BOJIBTMETPHI
U aMIIepMETPBI, a JUIsl TOYHOTO 3aJaHHsl 4acTOThl BXOJHBIX CUTHAJIOB (B Tex paloTax, Ine 3Ta
TOYHOCTh Ba)KHa) IPUMEHSIOTCS AJIEKTPOHHOCUYETHBIE YaCTOTOMEPBHI.

[Ipexxne yem MpUcTymnaTh K KaKUM-JIM00 U3MEPEHUSIM, HY>KHO NpEeABAPUTEIbHO U3yUUTh
NPUHIUIHAIBHYIO CXEMY UCCIIEAYEMOI0 YCTPOWCTBA, 03HAKOMHUTBCS C COCTAaBOM JIAOOpaTOPHOM
YCTaHOBKH, PAacIHOJIO)KEHHEM OpraHOB KOMMYTAIlMU U yMpaBieHHUs J1a00paTOpPHOTrO Makera, a
TaKXe HaY4YHMThCS MOJIb30BAaThCS U3MEPUTENbHBIMU NprOopamu. Kpome Toro, HemocpencTBEHHO
nepes BBINOJIHEHHEM J1a0OpaTOpHOW paboOThl CIEAYyeT COINIacoBaTh C IPENojaBaTesieM
IIpOrpaMMy  HMCCIEAOBaHMN (NOJYYUTh BapHaHT 3aJaHusl), MOATOTOBUB IPOTOKOJI B
COOTBETCTBUU C (OPMOM, MPUBEACHHON B MPUIIOKEHUU I KaKIOW paboThl, IPEIBaPUTEIBHO
OTMETHB Ha €ro MEePBOM JIUCTE COCTAB OPUTabl CTYIEHTOB.

JlaGopatopHas pabota Nel (makeTNelS8).

HccnenoBaHue 3JIEKTPOHHBIX YCTPOWCTB, MOCTPOEHHBIX HA OCHOBE MPELM3MOHHOTO
onepanuonHoro ycunurens K140V 11408

B pas3ubix coueranusx nepexmouarenei S1, S2 u S3 Ha mabopaTropHOM MakeTe MOKHO
CO3/aBaTh CIEAYIOLIUE CXEMBI:

- MacmTabHOTO ycuiuTtesns Ha ocHoBe OY B MHBEPTUPYIOIIEM BKIIIOUEHUY;

- MacITabHOro ycunutesns Ha ocHoBe OY B HEMHBEPTUPYIOIIEM BKIIOUEHUH;

- UHTETPUPYIOIIETO yCUITUTEIS;

- (punbTpa BHICOKUX YaCTOT.

Jlis mpoBeleHUs SKCHEPUMEHTOB MCIONB3YIOTCS IMUPOKOAMANA30HHBIM TeHepaTop
CUTHAJIOB, BOJIbTMETPHI IepeMeHHOro Toka B3-38 u ocummnorpad.

[Topsiiok BBITTOTHEHUST PAOOTHI Nel!

1. CornacoBats ¢ penoaaBaTeseM NporpaMmmy UCCIIEI0BaHUM.

2. BxirouuTs 1a00paTOPHYIO YCTAHOBKY U U3MEPHUTENbHBIE TPHUOOPHI.

3. IloAroToBUTH 1a00OPATOPHYIO YCTAHOBKY K paboTe, BHIIIOJHUB CIIeIyOIIee:

- K kiiemMaM X 1-X2 makeTa NOAKITIOUNATH BBIXOJI TEHEPATOPa CUTHATIOB U BOJBTMETP;

- K kiieMMaM X3-X4 MoJIKIIYUTE OCIHIIIOrpad U BTOPOH BOJIBTMETD;

- IEPEKITI0YATENId YCTAaHOBUTH ciienytomuM oopazom: S3 B I, S4 B 11, S5 B 3;

- YCTaHOBHTbH Ha F€HEPATOPE CUTHAJIOB PEKUM TapMOHHUYECKUX KOJIeOaHUH.

4. CHATh aMIUTUTYAHYIO XapaKTePUCTUKY MacIITaOHOTo ycunuTenst Ha 6aze OY

K140V 11408 B pa3nn4HbIX cXeMaX BKJIIOUEHUS.

Jlyis 3TOro yCTaHOBUTH HAa T'€HEPATOpPE CUTHAJIOB MUHHMAJIbHBIM ypOBEHb CHUTHaia U
3aJJaHHOE NPENOAABATENIEM B IIPOTOKOJIE PE3YIbTATOB U3MEPEHHUM 3HAUEHUE YaCTOTHI BXOJHOTO
curHana fgx (ecnu He 3a1aHO, TO ycTaHOBUTH fpx = 100 I'm).

JManee, mocnenoBaTeNbHO 3aAaBas nepeximrodarensMu S1 m S2 paznuuHble
KOH(UTYpalu UCCIIelyeMON CXEMBI:

a) MacITaOHBIN ycunuTenb Ha ocHoBe OY B MHBepTHpYoleM BkiItodeHuu ¢ R=10 kOm
1 ROC-=22 xOwm (S1 B monoxenuu I, S2 B monoxenuu 1);

! TlompoOHO MOPANOK BBHIIOJHEHHS Ta0OPaTOPHON paGOTHl MPHMBEIEH TOIBKO I paboThl Nel. AHAaIOTHYHEBIE
WHCTPYKIHUU JJIsl BBIOJHCHUS JTa0OpPaTOPHBIX pa0OT MPHUBEICHBI B METOAMYCCKUX YKa3aHHUAX K JIADOPATOPHBIM
pabotaM. B mpuiIoKEHUU K JaHHOW pabdoucii mporpamme COAEPIKATCs MPOTOKOJBI HUCCICIOBAHUS IJIEKTPOHHBIX
YCTPOUCTB, KOTOPBIC TMPEACTABIISAIOT COOOH KpaTKOE HU3JIOXKCHHUE TIOPSIKA BBIMOJHCHHUS KaXI0W paldoThI,
CTPYKTYpPUPOBaHHOE B BHAE TaOMUIl HcciaegoBanuid. Daiapl METOAMYECKUX YKa3aHWW BBIKJIABIBAIOTCS
npernoaaBaTeneM B Hadajie cemectpa B LMS I'YAIL



6) mMaciTabHbIM ycunuTenb Ha ocHoBe OV B nHBepTHpYIoieM BKIoueHHn ¢ R=10 kOm
1 ROC-=100 kOwm (S1 B nonoxenuu I, S2 B nonoxxenuu 2);

B) MaclTaOHBIH ycunuTenab Ha ocHoBe OY B HeMHBepTHpYIOLIEM BKIOUeHHH ¢ R-=10
kOM 1 ROC-=22 xOwm (S1 B nonoxxenuu 11, S2 B nonoxenuu 1),

UCCJIE0BATh aMIUIUTYHYIO XapaKTEPUCTUKY Ka)KJI0OTO U3 YCTPONCTB.

nst aTOro cnemyet, U3MEHss YpOBEHb BXOJHOIO HanpsukeHus: Ugx B quana3one ot 2 MB
1o 5 B, usMmepsars HampspbkeHue cur"ana Ha BbIXoAe Uspix. [ usmepenus Usx U Uspix
WCTIONB3YIOTCS BOIBTMETPbl B3-38. Pe3ynbTaThl m3mMepeHuid 3aHOCUTHh B MPOTOKOJ, 3alOJIHSIS
SYCHKH TaOJIHIIBI B TPOTOKOJIE U3MEPEHUI.

@opMy BBIXOJHOTO CHUTHaja CJEIyeT KOHTPOJUPOBaTh IO ocHwuiorpady U mpu
NOSBICHUM HEJIMHEHHBIX HCKaKeHUH (Jo0ble 3aMeTHble OTIMYUS (OPMBI CHUTHAT OT
rapMOHMYECKON (YHKIMM) HYXHO 00s3aTeIbHO JeflaTh IOMETKH B IPOTOKOJIE BO3JE
COOTBETCTBYIOIINX 3HAaUeHUN Ugpix.

5. UccnenoBaTh aMIUIMTYAHO-YAaCTOTHYIO XapaKTEPUCTUKY MAcIITaOHOrO YCHIMTENS Ha
6aze OY K140V /11408 B pazinuyHbIX CXeMaxX BKIIIOYCHHUS.

YCcTaHOBUTH Ha Te€HEpaTOpe CUTHAJIOB BXOJHOE HAIPsHDKEHHWE Ha CepellHe JTHMHEWHOTO
ydacTKa aMIUIUTYJHOM XapaKTepUCTHKH (MPUOIM3UTEIHHO paBHOE IOJIOBHHE TOTO 3HAYECHUS
MaKCHMaJbHOTO BXOJHOI'O HAMpsOKEHHs, IPU KOTOPOM HU B OJIHOHM U3 HMCCIEAOBaHHBIX B 1. 4
CXeM He OBbUIM 3aMeYeHBI HEJIMHEIHbIE HCKaXXeHUS BBIXOJHOTO CUTHAJIA).

Hanee, mnocnenpoBaTenpbHO 3amaBasg mepekmoyarenssMu S1, S2 wu S3  pasznuuHble
KOH(UTypaIy UCCIeTyeMOl CXeMbl, UCCIIE0BATh:

a) MacIITaOHBIA ycuuTedab Ha ocHoBe OV B MHBepTHpYIolleM BKItoueHuru ¢ R=10 kOm
n Roc=22 xOm u mpoctoii nenpto 4dactoTHoM koppekuuu OY (S1 B monoxenuun I, S2 B
nosioskenuu 1, S3 B nonoxenuu I);

6) mMaciTabHbIM ycunuTenb Ha ocHoBe OV B nHBepTHpYIoieM BKIoueHHn ¢ R=10 kOm
u Roc=22 xOM u crnoxHoi wnenpio yactoTHoM koppekuuu OV (S1 B monoxenuu [, S2 B
nosnoxenuu 1, S3 B nonoxenuu II);

B) MacIITaOHbIN ycunuTenb Ha ocHoBe OY B MHBepTUpYIOLeM BKItoueHHH ¢ R-=10 kOm
u ROC-=100 xOm u mpocToit 1enbto yactoTHOi koppekuuu OV (S1 B monoxenuun I, S2 B
noJio’keHuu 2, S3 B nonoxenut ),

B) MacIITaOHBIA ycuauTenb Ha ocHoBe OV B MHBepTUpYonieM BKIoueHHH ¢ R=10 kOm
u Roc=100 xOM u cnoxHON 1enbio yacToTHOM koppekuuu OV (S1 B momoxenun I, S2 B
nosiockeHuu 2, S3 B nonoxenuu II), ncciaenoBaTh aMIIMTYJHO-4aCTOTHYIO XapaKTEPUCTHUKY
Ka)XJ10T0 U3 YCTPOMCTB.

Jns sToro cnemyer, M3MEHsAs YAcTOTY BXOJHOro curHana fgx B JHuanazoHe oOT
MUHUMAJIBHOTO [0 MAaKCUMaJbHOIO 3HaueHusi (B COOTBETCTBUM C BO3MOKHOCTSIMH
UCTIOJIb3YEeMOI0 T'€HepaTopa TapMOHMUYECKUX CUTHAJIOB), M3MEPSTh HANpsHKEHHWE CUTHaJa Ha
Bbixofe Usppx. 3HaueHue Uspx clelyeT MOAJNEPKUBATh MMOCTOSHHBIM JUISL  KaXJOTO
yCTaHABJIMBAEMOT0 Ha reHepaTope 3HaueHus 4acToThl fx. s koHTpoist Upsx 1 u3meperus Uspix
WCTIONB3YIOTCS BOIBTMETPbl B3-38. Pe3ynbTaThl m3mMepeHuid 3aHOCUTHh B MPOTOKOJ, 3alOJIHSIS
CTOJIOIBI TAOIMIIBI B TPOTOKOJIE.

6. MccnenoBarh aMIUIUTYTHO-YAaCTOTHYIO XapaKTEPUCTUKY WHTETPUPYIOLIETO YCUIUTENS
Ha 0aze OY K140VY/11408.

Cobpatp unTerpUpyfonuil ycwmrenb Ha OV, yCTaHOBUB NEPEKITIOYATENH CJICTYIONTUM
obpazom: S1 B monoxkenue I, S2 B monoxenue 3, S3 B monoxenue 1.

Janee, 3amaBas pa3IMyYHbIE 3HAYCHHUS YAaCTOTHI BXOJHOTO CHTHaja fgx, HU3MEPSTHh
HanpsbkeHue curHana Ha Beixofie (Uppix) M 3aHOCUTH JIaHHBIE B TAOJHILy B IPOTOKOJIE. 3HAUECHUE
Usx cieyeT yCTaHOBHTb TaKUM K€, KaK U B M. 5, U MOJAEPKHUBATh €ro MOCTOSIHHBIM JUIS
KaX/IOT0 YCTaHABJIMBAEMOTr'0 HA FT€HepaTOpe CUTHAIOB 3HAUEHUS YacTOTHI fpx.

7. Tlo oxoHuaHuu paboThl W/mnu 3a 3..4 MUHYTHl JO KOHIA 3aHATHS BBIKIIOYHUTH
U3MEpUTENIbHBIE TMPHOOPHI, J1a0OpaTOPHBI MakKeT W MOJMHUCATh MPOTOKOJN M3MEpPeHHH Yy
IIPENOo1aBaTeIs.



KoHTponbHbIe Bonpock! o 1adopatopHoit padote Nel (makeTNelS).

1. Kakoe ycTpoiicTBO Ha3bIBAaIOT ONEPALMOHHBIM yCHIUTENEM, 4yeM oTiandaerca OY ot
JIPYTUX YCHIIUTENEH?

2. KakuM TpeOGoBaHUSIM JJOJDKEH YIOBJIETBOPATH MICANBHBIA ONEPAllMOHHBIM yCUIUTENb
U noyemy?

3. Ilosicuute cBOMCTBO BUPTyanbHOro HyJsi OY Ha KOHKPETHOM MpHMEpe MaciTaOHOTro
YCHIIUTESL.

4. Tlepeuucnute Kackaabl THIOBOW cTpykTypel OV u chopmynupyiire TpeGoBaHus,
KOTOpBIE€ K HUM IPEIbSABISIOTCS.

5. B 4acTHOCTH, KaK MPOSBISETCA OTIMYUE COOCTBEHHOTro Ko3(dduimeHra ycunaeHus ot
OECKOHEYHOCTH B pabOTE MACIITAOHOTO YCHIIUTES?

6. Kak cka3pIBaeTCsi KOHEUHOE 3HAYEHHE BXOJIHOIO CONPOTHBIEHUs peanbHOoro OV Ha
3HaYeHUH Kod(hPUIIMEeHTa YCUICHHS] MACIITAOHOTO YCUIUTENS?

7. N3o00pa3ure cxemy MacmrabHoro ycunutens. Jlaiite BbBoJ ¢opMmynbl Il €ro
KO3 UIIMEHTa YCUIICHNUS.

8. Kakumu eme napamerpamu (nomumo RBX, RBBIX u K0) xapakrepusyerca OY?

9. MH300pazute cXxemMy CYMMHPYIONIETO YCUIUTENs. BbIBeauTe  BBIPaKCHHE,
CBA3BIBAIOILIEE HAMPSKEHUS HA BXO/IaX C HAIIPSHKEHUEM Ha BBIXOJIE.

10.1300pa3ute cxemy HHTETpUpytomero ycuwimrens Ha OY 1 BhIBEAUTE BHIPAKCHHUE IS
€ro 4aCTOTHOM NepeaaTOYHON XapaKTEPUCTUKH.

11.Kakue TpeGoBaHUs NPEAbSIBISIOTCS K YaCTOTHBIM cBoicTBaM OVY?

12.Kakoii (akTop OrpaHMYMBACT MAaKCHUMAaJbHO [OMyCTUMBbIE 3HAYCHHS HOMHHAJIOB
COIMPOTHUBIICHUH B CX€ME MacIITaOHOTO yCUnuTens?

13.Kakoii (akTop OrpaHMYMBAaET MHMHUMAJIBHO [OMYCTUMBIE 3HAYEHUS HOMUHAJIOB
COIMPOTHUBIICHUH B CX€ME MacIITaOHOTrO yCUnuTens?

14.ITouemy 3HaueHHe CONpPOTHUBIEHHUS R+ He BiIuseT Ha KOI(PQUIMEHT YCUIICHUS CXEM
MacITAOHBIX YCHIIUTEIEH?

15.C xakoil 11enb0 B CXeMbl MacIITaOHBIX YCHJIUTENIEH BBOJAAT CONPOTUBIICHUE B LIEIH
HeuHBepTUpymomero Bxoaa (R+)?

16.11TosicHuTE CMBICT TEpMHUHA "YacTOTHAsI KOPPEKIHs" TPUMEHUTENBHO K OVY.

17.BeiBeaure popmyny anst AUX cxembl Ha OY B HHBEPTHUPYIOIIEM BKIIIOUEHUH, KOT/a B
LENH OTPHUIIATEIbHOM 00paTHOM CBSA3M BKIHOUYEHA MHYKTUBHOCTb.

JlaGopatopHas pabota Ne2 (maketNell).

HccnenoBanue n30MpaTeTbHOTO YCHIIUTEIST HU3KOW 9aCTOTHI.

Lenp paboThl: MPAKTUYECKOE UCCIICJOBAHUE CBOMCTB HU3KOYACTOTHOTO M30MPATEIHHOTO
YCHIINTENSI HA OCHOBE OTEPAIMOHHOTO YCHIIUTENS ¢ JBOWHBIM T-00pa3HbIM (UIBTPOM B IEIH
00paTHO¥H CBSI3U.

B pabote mocnenoBaTeIbHO HUCCIEAYIOTCS AMIUIHTYIHO-YaCTOTHBIC XapaKTEPUCTHKH
CIEQYIOLINX YCTPOUCTB:

- ONeparMoHHOro ycunuTenss 0e3 oOpaTHOW CBs3uM (B pe3yJbTaTe OMpENeseTcs
SKCIIEpUMEHTaIbHOE 3HaueHue Ko);

- nBoitHOTO T-00pa3HOro MOCTA;

- N30MPATENHHOTO YCUIIUTENS, TOCTpOeHHOTO Ha ocHOBe OV, oxBaueHHOro 2T-MOCTOM B
[IENH OTPUIIATEIILHON 00paTHOM CBSI3H.

KoHTpoIbHBIE BOIIPOCHI

1. KakoBa pu3nueckasi CyIHOCTb MPOLIECCOB, JIEKAIUX B OCHOBE CEJIIEKTUBHOTO

s dexra qBoitHoro T-006pazHoro ¢pumsTpa?

2. N300pa3ure aMIUTUTYAHO-YaCTOTHYIO M (Pa304acTOTHYIO XapaKTEPUCTHKH JIBOMHOTO
T-o6pa3Horo ¢puiabTpa U MOSCHUTE HA ITOM MPUHIIUII €r0 GYHKIIMOHUPOBAHHUS.



3. Maiite oObscHeHHEe W30MpPATEILHOMY CBOWCTBY ONEpAIMOHHOTO YCHUJIMTENS C
IBOMHBIM T-00pa3HbIM (UIBTPOM B IENMH OTPUIIATEIHLHON O0OpaTHOW CBs3H, OOBSCHHB, B
YaCTHOCTH, TIOYEMY Ha 4yacToTe KBazupezoHaHca y 2T-mocrta Habmomaercss MuHuMyM AYX, a'y
yeunutens ¢ 2T-MocTom B 11enu 0OpaTHOM CBSI3M HA TOM YK€ YaCTOTE OKAa3bIBAETCS MAKCHUMYyM
AUX?

4. Ouenute BnusHue Kod(pdunuenta ycuwienus OY Ha wu30HpaTeNbHbIE CBONCTBA
yCUIIUTENS ¢ ABOMHBIM T-00pa3HbBIM MOCTOM B LI€NTH OOpaTHOI CBS3H.

5. Kak u3MeHUTh 4acTOTy KBa3Mpe30HaHCa IOJIOCOBOIO M30MPAaTEeIbHOTO YCHIIUTENS C
9aCTOTHO-3aBHCUMOM 00paTHOM CBSI3bI0?

6. Uto Takoe 1OOPOTHOCTH MOJOCOBOTO M30MPATENILHOTO YCUIIUTENSA, U KaKUM 00pa3oM
MOJKHO BJIMATH Ha €€ 3HaU€HUe?

7. 1lpoaHanu3upyiTe, KaKk MOXKET MOBIHATH YBEIUYEHHE CONPOTUBIECHHUNA PE3UCTOPOB
2T-MocTa mNpu COXpaHEHHMU 4YacTOThl KBaszupe3oHaHca (T.e. emkoctm Cl - C3 Taxxke
MIPOMOPLUOHAIIEHO YMEHbILAI0TCSA) Ha aMIUIUTYIHO-YaCTOTHYIO XapaKTePUCTUKY
U30MpaTEeILHOr0 YCHIINTENsA?

8. Kakue emé cymiecTByIOT CrocoObl peaan3anuu U30upaTenbHbIX ycuurtenein? B yem
3aKIIIOYAIOTCS  NPEMMYILIECTBa PACCMOTPEHHOro croco0a TOCTPOCHUS HU30MpaTeIbHOro
YCHJIUTEINS U B YeM HEJIOCTATKH 3TOTO criocoba?

9. IIpoananu3upyiTe BO3MOXKHOCTb CO3[aHUsl U30MpaTeIbHOro ycuuTens Ha 6aze OV ¢
LC-xoHTypOoM B 11enu 0OpaTHOM CBSI3U U TaliTe MOSCHEHUSI.

10. Ha3zoBuTte 00JlacTH NPUMEHEHHUS YaCTOTHO-U30MpAaTENbHBIX YCHIUTENEH M naiTe
pa3BepHyTble KOMMEHTAPHH.

11. Kakue ¢akropsl OrpaHHYMBAIOT BHIOOP HOMHHAJIOB KOMIIOHEHTOB JBOiHOro T-
00pa3HOro MOCTa MpH 3aJaHHON YacTOTe KBa3upe3oHaHca?

12. Hapucyiite kakoil-HuOyap BapuaHT cxembl ®HY nHa ocHoBe OV, 0XBayeHHOTro
YaCTOTHO-3aBUCHUMOM OOpaTHOH CBSI3bI0, U IOSICHUTE TPUHLHUII €€ TIOCTPOSHUS U PabOTHI.

13. Hapucyiite kakoi-HuOyab BapuanT cxembl @BY Ha ocHoBe OV, 0XBayeHHOTrO
YaCTOTHO-3aBUCHUMOM OOpaTHOH CBSI3bI0, U IOSICHUTE TPUHLIUII €€ TIOCTPOSHUS U PaboThlI.

14. Hapucyiite kakoi-HHOY1b BapuaHT cXeMbl PO (pexxeKTopHOro (uibTpa) Ha OCHOBE
OVY, 0XBau€HHOT0 YacCTOTHO-3aBUCUMOW OOpaTHOW CBA3bIO, M TOSICHUTE MPUHIUI €€
MOCTPOCHUS U pabOTHI.

JlaGopatopHas padota Ne3 (maketNelO0).

Uccnenoanue ycunuTens, TOCTPOCHHOTO Ha ocHoBe MukpocxeMbl K118YH1

Lenp paboThl: H3yyeHHE TMPUHIMIIOB IOCTPOSHHUS TPAH3UCTOPHBIX YCHIIHUTENEH
YCTPOICTB C PE3UCTUBHO-EMKOCTHBIMU LIEMISIMU MEXKACKaIHBIX CBSI3€H, METOIUKU U3MEpPEHUS U
pacuera UX XapakTepUCTHUK Ha mpumepe Mukpocxemsl K118VHI.

KoHTpoJIbHBIE BOITPOCHI:

1. OObsACHUTE Ha3HAYCHHE KaXI0TO 3JIEMEHTA CXEMbI TUIIOBOTO YCHJIMTEIBHOTO KacKaaa
Ha OUTOJIIPHOM TPAH3UCTOPE.

2. [Ilepeunciaute BUABI MEXKKACKAaJHBIX CBA3€H M JaliTeé WX CPAaBHUTEIbHYIO
XapaKTePUCTHKY.

3. OObsAcHUTE Ha3HAYCHHE OTPHUIATEIbHON OOpaTHOW CBA3M IO IMOCTOSIHHOMY U
MEPEMEHHOMY TOKY U CXEMOTEXHUYECKHE CIIOCOObI €€ pealn3alllu.

4. W3noxuTe METOIMKY aHaIM3a YaCTOTHBIX XapAaKTEPUCTHK YCHJIUTENS C PE3UCTHBHO-
€MKOCTHBIMU MEKKACKaJHBIMU CBSI3SIMH.

5. Ilepeuncanre crocoObl U3MEHEHHs KOA((UIIMEHTA YCUICHUS YCUIIUTEIBHOTO KacKaa
Ha OUTOJIIPHOM TPAH3UCTOPE.

6. OOBACHUTE METOAMKY HW3MEPEHHs BXOJHOTO M BBIXOJHOTO COMNPOTHUBIICHHUS
AIIEKTPOHHOI'O YCTPOKCTBA.

7. OOBsicHUTE HAOII0JaeMBbIil XapaKTep HAarpy304HOM XapaKTePUCTHKH.



8. OObscHUTE HAOMIONAEMBIN XapakTep 3KcIepUMeHTanbHO cHATOM AUX ycunurens B
001aCTH HU3KHUX YacCTOT.

9. OObsicHUTE HAOIIOAAEMBIN XapaKTep AKCHEPUMEHTANbHO CHATOM AUYX ycunuTens B
00J1aCTH BBICOKHX YacTOT.

10. CpaBHHUTE pacyeTHYIO U SKCIEPUMEHTaNbHYI0 AUX, yKaXUTe BO3MOXKHBIE TPUUNHBI
UX OTJINYUS.

11. Tlepeuucnute crnocoObl HHU3KOYACTOTHOM KOPPEKLUMH AaMIUIUTYAHO-4aCTOTHOM
XapaKTePUCTUKU TPAH3UCTOPHBIX YCUIIUTENEH.

12. Ilepeuncnure CHOCOOBI BBHICOKOYACTOTHOW KOPPEKIMH AMIUIMTYIHO- YacTOTHOM
XapaKTePUCTUKU TPAH3UCTOPHBIX YCUIIUTENEH.

13. Ilpoanamu3upyiitre, kak mnoBauseT Ha AYX HcCIeIOBaHHOTO — YCHIIMTENS
MOAKTIOYEHUE OJOKUPOBOYHON €MKOCTH MEXIYy BbIBOJOM 11 m obmuM mpoBogom (TpedyeTcs
HapucoBaTh 2 AUX: HCXOJHYIO U C IOJKIIOYEHHON EMKOCTBIO).

14. Ilpoanaimsupyite, kak mnosausger Ha AYX HCCIEIOBAaHHOTO  yCHIMTENSA
MOJKJIIOUYEeHUE OJIOKMPOBOYHONW €MKOCTH MEXAY BBIBOJAOM 2 U OOIIMM MPOBOAOM (Tpedyercs
HapucoBaTh 2 AUX: HCXOJHYIO U C TIOJKITIOYEHHONH €EMKOCTbIO).

15. Ilpoanamu3upyiitre, kak mnoBauseT Ha AYX HcCIEIOBaHHOTO — YCHIIMTENS
MOAKITIOYEHUE OJIOKMPOBOYHOM €MKOCTH MEXKIY BBIBOJOM S5 M OOIIMM TIPOBOJOM (TpelyeTcs
HapucoBaTh 2 AUX: HCXOJHYIO U C IOJKIIOYEHHON EMKOCTBIO).

16. Ilpoanaimsupyiite, kak mnosausger Ha AYX HCCIEIOBAaHHOTO  yCUIMTENSA
MOJKJIIOUYeHHE OJOKMPOBOYHOM €MKOCTH MEXIY BBIBOJIOM 12 M o0muM mpoBoxoM (Tpedyercs
HapucoBaTh 2 AUX: HCXOJHYIO U € TIOJKITIOYEHHON €EMKOCTbIO).

JlaGopaTtopHuas pabota Ne4 (makeTNe21).

UccnenoBanne OectpaHc(hOpMAaTOPHOTO  YCHJIUTENS MOIIMHOCTH Ha MHKpPOCXEMe
K174YH4b.

Lenp paboThl: HccinenoBaHME MPUHLMIOB JIEHCTBHUSA, TEXHUYECKOH peanuzauuu |
OCHOBHBIX XapaKTEPUCTHK YCWINTENSA MOIIHOCTH Ha Mukpocxeme K174YH4b.

KoHTpoibHBIE BOIPOCHI:

1. Tlouemy B cxemMax yCHJIMTENEH MOIIHOCTH MCIIOJB3YETCS OTpHIaTeNIbHas oOpaTHas
CBSI3b, HECMOTPS HA TO, YTO OHA YMEHBIIAET KOA((PUIIMESHT YCUICHUS?

2. Kakue CXEeMOTeXHHYECKHE pEIICHHs UCMHOJb3YIOTCS B BBIXOAHBIX KacKaaax
MUHTETPAJIbHBIX YCUIINTENEH MOIHOCTH?

3. Kakoe BiusHHME OKa3blBaeT OTpuUIATeN]bHAas oOpaTHas CBA3b Ha aMIUIUTYAHO-
YaCTOTHYIO XapaKTEPUCTUKY YCUIIUTENS U TOUYEMY?

4. Kak BiausieT xapakTep Harpy3ky Ha XapakTepUCTUKH ycrunuTenst? OObsCHUTE TPUYUHBI
OTMEUEHHOTO BIIUSHUS.

5. IlosicauTe OCHOBHBIE NMPUHIUIBI TOCTPOSHUSI UHTETPAIBHBIX YCUINTENEH MOIIHOCTH
10 IPUHIUIHAILHOU CXEME.

6. JIy1st yero BO BXOJHOW LEMH UCCIETYEMON MUKPOCXEMbI YCTAHOBJIEH pa3AeIUTEIbHbBIN
KOHJIeHCaTop?

7. IlpoananusupyiiTe, Kak MOXET TMOBIUATh HW3MEHEHUE 3HAYEHUS EMKOCTH
pa3eINTENbHOIO KOHAEHCATOPa HA XapAKTEPUCTUKN CXEMBI.

8. Uro Takoe cxema JlapiuHrTOoHa, TMOYeMy OHa oOOecrmeuuBacT OOJIBIIOE YCHUIICHUE
Kackazna?

9. AHanu3upys BHYTPEHHIOIO CTPYKTYPY MHUKPOCXEMBI, TOKa)XHTe, YTO 0OpaTHas CBA3b
yepe3 R14 BHyTpH MUKPOCXEMBI SIBJIIETCS OTPULIATENBHOM.

10. [NokaxkuTte menu moauu cMemeHus Ha 6a3y BxoaHoro tpansuctopa (VT3) B coctaBe
mukpocxemsl K174V H4b.

11. IIpoananu3upyiite, kak nosiuseT Ha AUX n3MeHeHne eMKoCcTH KoHAeHcaTopa Cp Ha
TUIIOBOW CXEME BKJIFOUEHUSI MUKPOCXEMBI.



12. Ilpoananusupyiite, kak nosnuser Ha AUX uzmenenue eMkoctu koHaeHcaropa Cgy Ha
TUTIOBOW CXEM€ BKIIFOUEHUSI MUKPOCXEMBI.

13. Kakue cxeMOTeXHHYECKHE NPHUEMBI HCIONB3YIOTCS I CTAaOWIM3alliU PEKUMOB
TPaH3UCTOPHBIX KacKaJoB B OecTpaHchopMaTopHbIX YM?

JlabopaTopHnas pa6ota Ne5 (MakeTNeS).
HccnenoBanue TpaH3UCTOPHBIX YCUIIUTENEH MOLTHOCTH € TPAaHC(POPMATOPHBIM BBIXOJOM:

YacTts 1. MccnenoBanue 0JHOTAKTHOTO YCHIIUTENSI MOIITHOCTH B PEXKUME Kiacca A

Yacte 2. HccrnenoBanne IByXTaKTHOTO YCHJINTENSI MOLUTHOCTH B pexXUMe KinaccoB A, AB u
B.

Ilenp paO®oTBI: W3yuyeHHE CBOMCTB TPAH3UCTOPHBIX YCHJIMTENIEH MOIIHOCTH C
TpaHc(OpMaTOPHBIM BBIXOZOM, paboTalmux B pexnmax kimaccoB A, AB mw B m ux
CPAaBHUTEIBHBIN aHAIN3.

KoHTposibHBIE BOITPOCHL:

1. O0bAcHUTE OTVINYMSA OAHOTAKTHBIX U JBYXTAKTHBIX YCUJIMTEICH MOIIHOCTH: YTO JAeT
UCIOJIb30BaHNUE JIBYX TPAH3UCTOPOB BMECTO OJIHOTO?

2. PacckaxxuTe O HazHaueHUHM TpaHchopmaTopoB B YM; mouemy ojHa H3 OOMOTOK
KaXJI0TO TpaHchopMaTopa ABYXTaKTHOTO Y M pazneneHa Ha IBE CEKIIUn?

3. Jlaiite ompenenenus pexumoB A, B, AB; oObsicHuTe, moyemy pexum paboTel YM
CBS3aH C TOKOM ITOKOSI TPAH3HUCTOPOB.

4. CpaBHute cBoicTBa pexxuMoB A, B, AB B ycuiaurensix MOLIHOCTH NO OCHOBHBIM
napaMeTpam: BbIXOJHasi MOIIIHOCTb, MOIIHOCTh noTpednenusi, KIIJ[ u T. 1.; moaTBepauTe oTBET
JTAaHHBIMU IIPOBEJICHHBIX dKCIIEPUMEHTOB.

5. Uro Ha3bIBalOT HEJIMHEHHBIMU HUCKaXeHUsAMHu? KakoBbl MNPUYMHBI BO3HUKHOBEHHS
HEJIMHEHHBIX UCKaKEHUH B TpaHC(HOPMATOPHBIX YM Ha OUIIOJIIPHBIX TPAH3UCTOPAX?

6. Kak yMEHpIINTh YPOBEHb HETMHEHHBIX HCKaXeHUN Y M?

7. UTo Ha3bIBAIOT YaCTOTHBIMM HCKAKEHUSAMH, KaK YMEHBIIUTh YpPOBEHb YaCTOTHBIX
HCKaXeHnii YM?

8. Kakme wuckaxeHus BHOCAT TpaHcPopMaTropsl B cocTaBe YM, Kak HX MOXKHO
YMEHBIINTH?

9. IloueMy Ha BXOJle M BBIXOJIC TPAH3UCTOPHBIX YM ¢ TpaHCc()OpMaTOPHOH CBS3BIO YACTO
YCTaHABIIMBAETCS MOHWKAIOIINME, a HEe MOBBIIAIONINE TpaHChHOpPMATOpPHI (Beb MOHMKAIOIIUN
TpaHc(hOpMATOp YMEHBIIAET HANpsDKEHHE, a MOBBIMIAIONIMK MoOr Obl 00ecHeuuTh €ro
JIOTIOTHUTEIbHOE yBeIUYeHHe)?

10. KakoB cMmbicn TepMmHHa '"corjacyrommi", MPUMEHUTEIbHO K TpaHchopMmaTropy B
COCTaBE€ YCHJIUTEJSI MOIIIHOCTH: YTO C YEM OH corJiacyer?

11. Tlosicuure cMbIC TepMHUHA "TOKOCTAOMIM3UPYIOMIMK", TPUMEHHUTEIBHO K
COMPOTUBIIEHUIO R5 M 00BsACHUTE, KaK 3TOT TEPMHUH COIJIACYyeTCsl C IaHHBIMH M3MEPEHUN TOKa
KOJJIEKTOPA.

12.  Ilpemnoxure  KakoW-mMOO  BapHMaHT  CXEMbl  YCHUJIMTENsS  MOIIMHOCTH  C
TpaHc(OPMATOPHBIM BBIXOJIOM Ha IOJIEBBIX TPAH3UCTOPAX.

13. Kakue ¢akTopsl OrpaHMYHMBAIOT 3HAYCHHUE MAKCUMAJIbHOW BBIXOJHOW MOIIHOCTH
TpanchopmaTopHbix YM Ha TpaHzucropax?

14. Kakue eme kiaccel ycuiieHUs (TOMUMO paccMoTpeHHbIX A, AB u B) npumensitorcs B
TPaH3UCTOPHBIX YM?

15. HapucyiiTe cxemy MOCTOBOIO TpPaH3UCTOPHOTO YCUJIMTENIS MOIIMHOCTH C
TpaHC(OPMATOPHBIM BBIXOJIOM U OOBSICHUTE MIPUHIUII €€ TTOCTPOCHUSI.

16. HapucyiiTe cxemy ABYXTakTHOro kKackaga YM c¢ TpaHC(hOpMaTOpHBIM BBIXOJOM, B
KOTOPOM TPaH3UCTOPBI ObUIM ObI BKIIIOUEHBI 110 cXeMe ¢ o01eit 0a3oii.

17. HapucyiiTe cxemMy ABYXTakTHOro Kackaga YM c¢ TpaHC(hOpMaTOpHBIM BBIXOJIOM, B
KOTOPOM TPaH3UCTOPHI ObUTH ObI BKIIIOUEHBI IO CXeME € OOIIUM KOJUIEKTOPOM.



18. Jloka)xure TEOPETHYECKH, YTO PABEHCTBO BBIXOJHOTO COINPOTHUBIIEHUS HMCTOYHHKA
CUTHAJIOB U CONPOTHUBIICHUS HArpy3Kd OOECHeuyrBaeT MaKCHMyM MOIIHOCTH, BBIAENSIEMOIl B
Harpyske.

JlaGopatopHas pabota Ne6 (makeTNe7).
HccnenoBanre KOMIIEHCAITMOHHOTO CTaA0MIM3aTOpa HATIPSIKEHHUSL.

Ilenp paboThI: WCCIEJOBaHME MPHUHIIMIA TIOCTPOSHUS M OCHOBHBIX XapaKTEPHCTUK
KOMIIEHCAIIHOHHOTO CTa0MIIN3aTOpa HAPSKEHUS.

KoHTponbHbIE BONIPOCHI:

1. TloscHuTe CTPYKTYpYy M NpPHHLUMI pabOThl MPOCTEHIIEr0 KOMIEHCAIIMOHHOTO
crabunuzaropa.

2. [losicHuTe CTPYKTYpy ¥ MPUHIUI paObOTHI [TOCIIE0BATEILHOTO CTAOUIN3aTOPA.

3. [losicHuTE CTPYKTYpY U MPUHIUI PaOOTHI MapaIeNTFHOTO CTA0MIN3AaTOPA.

4. KakoBbl 0COOEHHOCTH TIOCIE0BATEIHFHOTO U MAPAUICILHOTO CTA0MIN3aTOPOB?

5. Kakumu OCHOBHBIMU XapaKTEPUCTUKAMHU OIICHUBAIOT KA4€CTBO CTaOMIM3aTopa

HaIpsKeHus?

6. Kakum 00pa3oM XxapakTepUCTUKH MMO3BOJISIFOT CPABHUBATH UCTOYHUKH IIIEKTPOITUTAHUS ?

7. Yem oTaM4aeTCsl mapaMeTPUIECKUA CTaOMUIN3aTOp OT KOMIIEHCAIIMOHHOTO?

8. Kak MOXXHO YCOBEpIIECHCTBOBATH MapaMETPUUYECKUN CTAOUIN3aTOp HAMPSDKEHUS C
[eJIBI0 yBeTu4YeHUs KodddumueHTa crabunuzamnum?

9. Kakume TpeOoBaHUS TPEABABIAIOTCA K HCTOYHMKAM DIEKTPOIUTAHUS U K
cTabunuzaTtopaM HanpsKeHUs?

10. Kakue cxeMHBIE pEUIeHHS TMPUMEHSIOTCS NpU MOCTPOSCHHM CTAOMIM3aTOPOB
HaIpsKeHus?

11. Kak mnoBbicuTh KOI()PHUIMEHT TMOAaBIEHUS TWyIbCAllMii B KOMIEHCAIIMOHHOM
cTabunuzaTope HanpsKEHUs ?

11. Kak mnoBeicuTh KOX(DGUIMEHT TMOAABICHUS MyJNbCAlUd B TMapaMETPUICCKOM
cTabunuzaTope HanpsKEHUs ?

13. TloscHuTe Ha3HAUEHUE DJIEMEHTOB NPHUHLUIMUAIBHON CXEMBl HCCIETyEMOIO
crabmim3arTopa.

14. Kak nmomxkHa BHITTSACTh HArpy3ouyHas XapaKTEPUCTHKA HJICATHHOTO CTa0MIHM3aTopa
HaIpsDKEHUS U Todemy?

15. Yro takoe cxema JlapiuHrroHa, B 4éM €€ JOCTOMHCTBA M TOYEMY B KauecCTBE
PEryJIHPYIOIIEro AIEMEHTa IPeIoYTHUTeNbHEee ObUIO UCTIONIb30BaTh UMEHHO TaKOe peleHue?

16. Pacckaxure O Ha3Ha4eHWH cMmemaromero crabumutpona VD1 B cxeme
HCCJIETOBAaHHOT'O CTabUIIN3aTOopa.

JlaGopaTtopHnas pabota Ne7 (MakeTNe20).
HccnenoBanue penakcaliOHHBIX T€HEPATOPOB HA OCHOBE ONEPAL[MOHHOIO YCUIIUTETS.
Llens pa®oThl: MCClieJOBaHWE MPUHLIUIIOB MOCTPOEHUS, (PyHKIMOHUPOBAHUS M pacueTa
[IapaMETPOB PEJIAKCALIMOHHBIX T€HEPATOPOB HA OCHOBE ONEPALIMOHHBIX YCUIIUTEIEH.
KoHTpoiibHBIE BOITPOCHL:
1. TlepeuncnuTe OCHOBHBIE CBOMCTBA MHTETPAJIBHBIX ONEPALMOHHBIX YCWIMTENEH Npu
paboTte B pexume OOJIbIINX YPOBHEH CUTHAJIOB.
2. Pacckaxure o0 Tmpolecce BO3HMKHOBEHHS TE€HEpallMd B aBTOKOJIEOATEIbHOM
penakcauMoHHOM ycTpoicTe Ha OY.
3. Pacckaxutre o Tmpouecce (GOPMHPOBAHUS BBIXOJAHOTO UMITYJIbCa B KIYLIEM
MynbTUBHOpaTope Ha OY.
4. Tlouemy Qopma BBIXOJHBIX HMITYJbCOB PpEIaKCAlMOHHOrO TreHeparopa Ha OVY He
MPSIMOYTOJIbHAS, a OJTM3Ka K Tpaneu1aibHoNn?
5. PacckaxuTe 0 Ha3HAUEHUU DJEMEHTOB B LEMAX OTPULATEIBHOM M IOJOKUTEIBHON
00paTHO# CBSI3M pelaKCallMOHHBIX reHepaTopoB Ha OY.



6. Kakx MOXHO W3MEHATH INEPHOJ CJIEIO0BAaHUS U CKBAKHOCTb HMMIIYJIbCOB Ha BBIXOJE
aBTOKOJIeOaTeapbHOr0 MynbTUBHOpaTopa Ha ocHoBe OY? Hapucyiite cxemy, 100aBUB HOJ B
LeNb OTPHUIATENIbHOM OOpaTHOW CBSI3UM TakK, YTOOBI JAJUTEIBHOCTh MOJOXKHUTEIBHON (pa3bl
Kosie0aHusi ObLTa MHOTO MEHbIIIE JITUTEIIbHOCTH OTPULIATEIbHOM.

7. Kakue (akToppl OrpaHMYMBAIOT MaKCHMAaJbHO BO3MOXKHOE 3HAU€HHE IapaMeTpoB
Bpemszanatonux snemMeHToB (R+, ROC+, ROC-. u C) B penakcallUOHHBIX T'e€HEpaTopax Ha
ocHoe OVY?

8. Kakue ¢akropbl OrpaHMYMBAIOT MHUHHUMAJIbHO BO3MOYKHOE 3HAUEHHUE IapaMeTpoB
BpeMssanatomux aneMeHToB (R+, ROC+, ROC-. u C) B penakcallMOHHBIX T'€HEpaTropax Ha
ocHoBe OVY?

9. Kakue (akToppl OrpaHMYMBAIOT YacTOTY HMIIYJIbCOB aBTOKOJIEOATEIHLHOTIO
MYJIbTUBUOpaTOpa CBEpXy (MHBIMU CIIOBaMH, IOYEMY HEJb3sl CO37aTh CXEMY C OYE€Hb OOJIBIINM
3HAYEHUEM YaCTOTHI FT€eHEpUPYEMbIX KoJleOaHuit)?

10. Kakue (akTopsl OrpaHHYMBAIOT YacTOTY MMIIYJIbCOB aBTOKOJeOaTEIbHOIO
MyJbTHUBHOpaTOpa CHHU3Y (MHBIMH CIIOBaMHM, MOYEMY HENb3sl CO3/1aTh CXEMY C OYEHb MAallbIM
3HaYEHHEM YacCTOThl T€eHEPUPYEMBIX KojeOaHui)?

11. Bauser 11 Ha mepuoja KosieOaHWH aBTOKOJEOATENbHOTO MYJIbTHBHOpAaTOpa BXOJHOE
conpotuBiieHne OY, HA OCHOBE KOTOPOrO OH MOCTPOEH?; €CJIM BIMSET, TO KaK, €CIIH HET, TO
noueMy? (CpaBHUTE JIBE CXEMbI C OJMHAKOBBIMH HOMHUHAJIAMH BPEMS3aJAIOIINX JJIEMEHTOB, B
KOTOPBIX UCNOIb30BaHbl OY ¢ pa3HbIM 3HAU€HUEM BXOJHOTO COMPOTHUBIICHHUS).

12. Yto obmiero u B 4éM pasinuyusi MEXIY ONEPAllMOHHBIM YCHIUTEIEM U aHAJIOTOBBIM
KOMITapaTOPOM HaIpsIKEHUN?

CrpykTtypa u dopma oTuera 0 1abopaTopHOil padboTe

1. TUTYynBbHBIN JIHUCT

2. lenb u 3agaun paboTHI.

3. TeopeTnueckue CBEACHHS O METOAAX PELIEHUS OCTaBICHHBIX 3a1a4.
4. Cxema J1abopaTOpHOH YCTAaHOBKH

5. Pe3ynbTarhl U3MEpEHUN U PacUETOB.

6. I'padpraeckue 3aBUCUMOCTH.

7. BBIBOJBI.

TpeboBanus kK 0opMIICHHUIO OTYETa O JJaOOpaTOPHOH paboTe

Crpyktypa u ¢opma oTdeTa O JTAOOPaTOPHOU PadOTe SIBISICTCS TUIIOBOM I KaXKIOW
paboThI:

B oTuere no pabote qOMKHBI ObITH IPUBEICHDI:

1. TUTYBbHBIN JINCT.

2. ConepxaHue.

3. ®opMynupoBKa 1eTH paboTHI.

4. CXeMbl HCCIIEeyEeMbIX YCTPOWCTB M KOMMEHTAPHH K HUM.

5. Tabmuupl NpoJeNaHHBIX AKCHEPUMEHTANIBHBIX H3MEPEHHH, JaHHBIE TEOPETHUYECKUX
pacyeToB, KOMMEHTAPHH K HUM.

6. I'papukn SKCTIEpUMEHTANBHBIX U TEOPETUYECKUX 3aBUCMOCTEH:

- AMIUIMTYJHBIE XapaKTEPUCTUKH: 3aBUCUMOCTU Ugpix OT Ugx;

- rpaduku AUX (3aBucumoctu Ky [dB] ot f).

7. BpiBogpl mo pe3yipTaTaMm paOoThl (B NMUCBMEHHOW ¢opMme), B KOTOPBIX CJIEAyeT
OTpPa3sUTh COOTBETCTBUE TEOPETUUYECKUX M ONBITHBIX pPe3yJbTaTOB M IPOAHAIN3UPOBATH
BO3MOYKHBIE TIPUUNHBI MX PACXOXKICHHS.

8. CIIMCOK HCTI0JIb30BAaHHOM JINTEPATYPHI.

9. K ordery nOMmKEH MpHiaraTbCsi OPHUTHHAT TPOTOKOJA W3MEPEHHH, IOAMMCAHHBIN
Iperno/iaBaTesieM.




Otuer o maboparopHoit paboTe odopmisieTcs B COOTBETCTBHU C TPEOOBAHUSMHU IO
obopmiieHnI0 TeKCTOBbIX JOKyMeHTOB 1o ['OCT 7.32-201. be3ycnoBHBIM TpeOOBaHHEM K
TEKCTY OTYeTa SBJSIETCS COOJIIOJICHHE MpPaBWJI I'PaMMaTHKM M CHHTAKCHCAa PYCCKOTO S3bIKA.
@®opMmysbl, BKIIOYaeMble B TEKCT, pAacCMaTpUBAIOTCA KaK YacTH MPEJIOKEHUs, Ha HUX
PacIpoCTPaHSIIOTCS OOLIETIPUHSATHIE 3HAKHU IPETTUHAHMUS.

Jlnst Habopa TeKcTa peKOMEHIyeTCsl UCmoab30BaTh mpudt Times New Roman, pazmep —
He Oonee 14 mMyHKTOB, O€3 BBIZICNICHHS U C BHIPABHUBAEM I10 IIIUPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BxitoueHHblE B pabOTy CTpaHUIBl TEKCTa,
WITIOCTpAIMY, TaOJIMIbI U pacleyaTku ¢ KOMIbIOTepa JOJHKHBI COOTBETCTBOBAThH Gopmary A4
(210*297 mm) ¢ cobiroIeHreM CIIeYIONIMX pa3MepoB IMoJieii: mpaBoe He MeHee 10 MM, BepxHee
" HIKHee He MeHee 20 MM, JieBoe He MeHee 30 MM.

CtpaHuIbl C TEKCTOM CJIeAyeT HyMepoBaTh apabCKUMH HHU(PpaMu, cOONI0Aasi CKBO3HYIO
HYMEpalLUIo M0 BceMy TeKcTy. Homep cTpaHuMIbl MpoOCTaBisieTcss B HUKHEH 4YacTH JIMCTa B
HeHTpe 0e3 TOYKM B KOHIE. THUTYJIBHBIM JIUCT BKJIIOYAIOT B OOLIYI0 HYMEpalUio CTPaHMIL
paboThI, HO HOMEpP CTPAHUIIBI HA HEM HE MPOCTABIISAETCS.

Wnmoctpanus JOHKHBI pacioiaratbCs HEMOCPEICTBEHHO MOCIe TEKCTa, B KOTOPOM OHU
YIOMHHAIOTCSA BIIEPBbIE, WM Ha CleAyolled cTpaHuue. MmmocTpanuu HMMEIOT CKBO3HYIO
HyMepaluio, MOTYT HMMETb Ha3BaHUS U TMOSCHSIOLIUE JaHHbIC (TMOAPUCYHOUHBIE MOIMKCH).
Howmep 1 Ha3BaHUe MOMEIIAIOT HUXKE WIUTIOCTPAILlUK B CepeIuHe CTPOKH (Hampumep, «PucyHok 1
— Cxema ...»). Homep ¥ Ha3zBaHHWe WLTIOCTpPAllMM BBINOJHSAETCS WWIPUPTOM (M pazMepom)
OCHOBHOTO TEKCTA.

Ha Bce wutrocTpanuu 10JKHBI OBITH CAETaHbl CCHIIKUA B TEKCTE JI0 NMEPBOTO MOSBICHUS
pucyHka. IIpu ccbuike cnenyeT nucath cioBo «PUCYHOK» ¢ yKazaHHMEM €ro HOMepa.

[IpaBuna  odopmiieHus  OuOIMOrpa@HUUEcCKUX  CCBUIOK  pErjaMeHTHPYIOTCS B
cootBercTBUU ¢ 'OCT P 7.0.5 2008.Ccbulku Ha HCTOYHUKH CIEAYET yKa3blBaTh INOPSIKOBBIM
HOMEpPOM B KBAaJPaTHBIX CKOOKax MO CHUCKY MUCTOYHHKOB. CBeleHUs 00 UCTOYHHMKAX CIIETYET
pacrioyiarath B MOPSJIKE MOSIBICHUS CCbUIOK HAa MCTOYHHMKM B TEKCTE€ pabOTHl U HYMEpOBaTh
apabckuMu 1 pamMu

11.4. MeTtoauyeckue yKazaHusl JUIsi OOYYalOIMIUXCS IO TMPOXOXKICHUIO KYypPCOBOTO
MIPOEKTUPOBAHMUS/BBITIOIHEHUSI KYPCOBOI paOOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCS € LENbI0 (GopMUpOBaHHS Y 00yUarOIIMXCsl OIbITa
KOMILIEKCHOT'O PEIICHUS] KOHKPETHBIX 3a7a4d Mpo(ecCHOHATBHON eI TeTbHOCTH.

KypcoBoii nmpoekt/ paboTa mo3BoISIET 00yJaromeMycs:

— CHUCTEMAaTU3MpPOBAThb M  3AaKPENHTh  IIOJyYEHHBIE TEOPETUYECKHE 3HAHUS W
NPaKTUYECKHEe YMEHHUS MO0 TNpo(ecCHOHANBHBIM Yy4YeOHBIM JUCHUIUIMHAM M MOIYJSM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO IOJrOTOBKH, YCTAHOBJICHHBIMU IIPOrpaMMOM yueOHOM
JUCLUIIIMHBI,  IPOrpaMMOl  MOATOTOBKM  CIELHUAJIUCTAa  COOTBETCTBYIOLIETO  YpPOBH,
KBaTM(UKAIIIH;

— IPUMEHUTH IIOJYyYEHHBIC 3HAHWS, YMEHUS M IPAKTUYECKUI OIBIT IPU PEIICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJIaMU NMPO(PECCUOHAIBHON JesTeIbHOCTH
10 HaMpaBJICHUIO/ CIIEUAIBHOCTH/ IPOTPaMME;

— yriayOuTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 3aJaHHOM TEMOI;

— chopMupoBaTh yMEHHS TPUMEHSTH TEOPETUYECKHE 3HAHHWA TPU  PEUICHUU
HECTaHIapTHBIX 3a/1ay;

— NMPUOOPECTH OMNBIT AHAINTHYECKOM, pPAaCUETHOW, KOHCTPYKTOPCKOW paboOThl U
c(hOopMHPOBATH COOTBETCTBYIOIUE YMEHHUS;

— chopmupoBaTh yMeHHUs pPabOTBI CO CHEHHUAIbHOM JMTEPaTypoH, CHPaBOYHOM,
HOPMAaTHUBHOM U TPABOBOM JTOKyMEHTallMeH U MHBIMUA UH(POPMAIIMOHHBIMU UCTOYHHUKAMH;



— chopmupoBath yMeHHsI (OPMYJIUPOBATH JIOTHYECKH OOOCHOBAaHHBIE BBIBOJBI,
MNPEAJIOXKCHUA N PCKOMCHAAWU 110 PE3YJIbTaTaM BBIIIOJHCHUA paGOTI)I;

— pa3BuTh NMPo(hecCHOHANBHYIO MMCbMEHHYIO M YCTHYIO pedb 00y4aromerocs;

— pa3BUTh CHUCTEMHOE MBINUICHUE, TBOPYECKYI0 HWHHIMATHBY, CaMOCTOSITEIBHOCTD,
OpTraHU30BaHHOCTb U OTBCTCTBCHHOCTD 3a IPUHHUMACMBIC PCUHICHUS

— chopMupoBaTh HABBIKM IIAHOMEPHOW PETYJSIpHOW pabOThIl HAJ  pelICHHEM
MOCTaBJICHHBIX 3a/1a4.

CTDVKTVDa MOSICHUTEIbHOMN 3alIMCKH KYPCOBOTO HDOCKTa/ Da6OTBI

KypcoBoii MpoeKT JOKEH COCTOSTh U3 MOSICHUTEIbHON 3alMCKH U IpadUuecKoil 4acT.
CTpyKTypa NMOSICHUTENIbHOM 3alUCKU ONpeesieTcsl 3aJaHueM Ha KypCOBOE€ MPOEKTHPOBAaHHUE.
O0bem nosicHutenbHOM 3anucku — 20-40 cTp. IPeanoYTUTENFHO MEYaTHOIO WIN PYKOIMHUCHOTO
TeKkcTa. TeKCT JOoKeH OBITh HACBIIIEH CXeMaMH, Tpadukamu, (GopMylaMH H pa3IHIHBIMU
TEXHUYECKUMU JIaHHBIMU, OMIMCAHUEM U aHAJIM30M CXEM M XapaKTepUCTUK YCTPOUCTB.

I'padguueckass 4acTp KypcOBOIO MPOEKTa JOJDKHA COAEPHKATh IJIEKTPHUUECKUE CXEMBI
CIIPOCKTUPOBAHHBIX M PACCUUTAHHBIX YCTPOMCTB. B COOTBETCTBMM C 3aJaHUEM K KypCOBOH
paGore gomKkeH OBITh CIEOYIOLIMM COCTaB W HOPSJOK pPACHOJOXKEHMS MaTepuajia B
NOSICHUTEIbHOU 3aIIUCKE:

e  TUTYJBHBIN JUCT CTAHAAPTHOTO 00pa3Ia;

e 3aJaHME Ha KYpCOBOE MPOCKTHPOBAHNE;

e TMEpeYeHb U crienu(pHUKaIMs YepTeKeil, MOICHUTETbHON 3aIIMCKH, JONOTHUTEIbHBIX
MaTepHuaioB (BEIOMOCTh MPOEKTA); (HE 00sI3aTEIHHO)

e pedepart; (He 0053aTEIBHO)

e  COZEpXKaHMUE;

e BBeJeHHMe (1enu mpoekra) — 1-1,5 crp;

e pazzeibl, coeprKallre MPUHIMITHAIEHBIE CXEMBI MOYJICH U pacdeT UX IMapaMeTpoB,
BBIBOJIbI;

e 3aKJIOYEHHME C OCHOBHBIMU BBIBOJIAMHU IO MPOEKTY /padoTe,

e  CIIMCOK HCIIOJIb30BaHHOH JINTEPaTypHhI;

e TpHUJIOXEHHUs (TIepeueHb HCIOIB30BAHHBIX 3JIEMEHTOB, TPUHITUITHATIHHAS CXeMa
YCTPOHCTBA, YEPTEK MEYATHOM IIaThl, AITOPUTMBI U JIp.). (HE 00s3aTEIBHO); Pe3yIbTAThI
KOMIIBIOTEPHOI'0 MOJIETTMPOBAHUS Ha ucKe (0053aTeIbHO).

JlomyckaeTcsi MHOE COJIepyKaHWe MOSCHUTEIbHOM 3alMCKU U MOPAIOK PaCIOJIOKEHUS
Marepuana TpU YCIOBHHM, YTO OHHM OyAyT OoJyiee MOAPOOHO paCKphIBaTh TEMY KypCOBOTO
MPOEKTA.

Tpe6oBanust Kk 0hOPMIICHUIO MOSICHUTEIBHOM 3aIIMCKU KYPCOBOTO NMPOEKTa/ paboThl

[TosicuuTenbHas 3amucKa K KypcoBOMY MPOeKTy/pabore odopmiisieTcss B COOTBETCTBUU C
TpeOoBaHUSMU IO OPOPMIICHHIO TEKCTOBBIX HokyMeHTOB mo ['OCT 7.32-201. be3ycioBHBIM
TpeOOBaHUEM K TEKCTY MOSICHUTEIbHOW 3alHUCKU ABIIETCS COOMIOJCHHUE MPAaBUII T'paMMaTHKU U
CHUHTAaKCHUCa PyCCKOro s3blka. POpMyIibl, BKJIIOYaEMbIE€ B TEKCT, PACCMATPUBAIOTCS KaK 4YacTH
MIPEJIOAKEHHS], Ha HUX PacpOCTPAHSIIOTCS OOUIETPUHATHIC 3HAKH MPETUHAHMSL.

s Habopa TekcTa peKOMeH IyeTcst ucnoib3oBath mpudT Times New Roman, pazmep —
He Oonee 14 myHKTOB, 6€3 BBIJICIICHUS U C BBIPAaBHUBAEM 10 HIMPUHE.

B cootBerctBun ¢ I'OCT 7.32-2001 BkiItOYeHHBIE B pabOTy CTpaHHUIBI TEKCTa,
WUTIOCTpAlMK, TaOJIMIbl U pacledyaTku ¢ KOMIIbIOTepa JOJKHBI COOTBETCTBOBATh (popmary A4
(210*297 mm) ¢ coOnroieHNeM CIeIyIoIUX pa3MepoB MoJieil: mpaBoe He MeHee 10 MM, BepxHee
n HmkHee He MeHee 20 MM, J1eBoe He MeHee 30 MM.




CrpaHuIBl C TEKCTOM CJIelyeT HyMepoBaTh apabCKUMuU Iudpamu, co0ar01as CKBO3HYIO
HyMepaluio 1o BceMy TekcTy. Homep cTpaHuIbl MpocTaBiseTCsl B HUXKHEM 4acTH JUCTa B
HeHTpe 0e3 TOYKM B KOHILE. TUTYNbHBI JMCT BKIIOYAIOT B OOILIYI0 HYMEpAIUIO CTPaHMHIL
paboThl, HO HOMEp CTPAHUIBI HA HEM HE MIPOCTAaBIISIETCS.

Nnmroctpanus TOMKHBI pacnolararbCs HEMOCPEACTBEHHO MOCIIE TEKCTA, B KOTOPOM OHU
YIOMHUHAIOTCS BIIEPBBIE, WIM Ha CleAylolleld cTpaHune. MimocTpanuu HUMET CKBO3HYIO
HYMEpAalLHuIo, MOTYT MMETh Ha3BaHHs M TOSACHSIOMIME JaHHbIC (MOAPUCYHOUYHBIC IOJAIKUCH).
Howmep u Ha3zBaHue MOMENIAIOT HUKE UIUTIOCTPAIlUU B CepeIuHe CTPOKH (Harpumep, «PucyHok 1
— Cxema ...»). HoMep u Ha3BaHMe WUIIOCTpPALMU BBINOJHSETCA MIpudTOM (M pazMepom)
OCHOBHOTI'O TEKCTA.

Ha Bce mmocTpaiiiy AOJKHBI ObITH CAETaHbl CCBIIKM B TEKCTE JI0 MEPBOTO MOSIBICHUS
pucyHka. [Ipu ccpuike cienyer nucath ciioBo «PUCYHOK» ¢ yKa3aHHEM ero HoMepa.

[IpaBuna  odopmienus  Oubnuorpaduyeckux  CChUIOK  PETJIaMEHTHPYIOTCS B
coorBercTBUM ¢ ['OCT P 7.0.5 2008.CcpulkM Ha MCTOYHUKH CIEAYET YKa3blBaTb MOPSIKOBBIM
HOMEPOM B KBaJIPaTHBIX CKOOKax IO CMHMCKY MCTOYHHUKOB. CBeIeHHS 00 MCTOYHUKAX CIIEAYeT
pacrojaraTth B HOpSIKE IMOSBICHHS CChIJIOK HAa HMCTOYHUKU B TEKCTe pabOThl M HYMEpOBaTh
apabCKUMHU I pamH.

Y4eOHO-METOAMYECKNE MAaTepUAIIbI ISl TPOBECHUSI KYPCOBOU pabOTHI YTBEPKIAIOTCS
Ha 3acenannu Kadeapsl U BRIKJIAIBIBAIOTCS MPEoAaBaTeIeM B Hayalie ceMecTpa B cuctemy LMS
U B JINYHBIA KaOWHET CTY/ICHTA.

Jns mpoBefieHUsT 3aHATHN MO KypPCOBOM pabOTe PEKOMEHIYETCs CIeAyroliee ydeOHO-
METOJINYECKOE U3/IaHUE!

Kapunos U1.O., XKapunos O.0., Kynun A.H. Pacuer akTUBHBIX (QHIBTPOB. YueOHO-
MeToauueckoe nmocodue. CI10, T'YUTMO, 2008. 52 c.

11.5. MeTtoauveckue yka3aHus JUisl 0OYJarOIIMXCs TI0 TPOXOXKACHUIO CAMOCTOSTEIHHON
paboThI

B xone BBHIMOTHEHHUS CaMOCTOSATENHHONW PaOOTHI OOYYAIOUIUIICS BBIMOIHSAET PadoTy MO
3aJJaHAI0 W TIPU METOIMYECKOM PYKOBOJICTBE IMpEroiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTHsl.

Jnst oOyuaromuxcss 1o 3a04HOM (popme oOydeHHs] caMOCTOSITENbHAas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBITIOJIHEHHSI CaMOCTOSITENIBHOM PaboThI, y oOywaromierocss (GopmMupyercs
1enecoo0pa3Hoe TUIAHUPOBaHKUE Pabouero BpeMeHH, KOTOPOe TO3BOJISIET UM Pa3BUBATh YMECHHUS
N HABBIKM B YCBOCHHMU H CHUCTEMaTHU3alluN an/I06peTaeme 3HaHI/II\/'I, oOecrieunBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TMOJYYUTh HABBIKM MOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MetonuyeckuMi ~ MaTepuajaMH,  HANpaBJSIONIMMH  CAMOCTOSITENBbHYIO  paboTy
O6y‘-IaI-OHH/IXC${, SAABJISIFOTCS y‘-Ie6HO-MeTO)II/I‘-IeCKI/Ie MaT€puraibl IO JUCHUITIIMHE.

11.6. Metonuueckie ykazaHus [UIsi OOYYarOIIMXCS IO MPOXOXKIACHHUIO TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH.

Texkynuil KOHTpPOJIb YCIEBAEMOCTH NPENyCMaTpUBAaET KOHTPOJIb KadecTBAa 3HAHUU
00yyaromuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEMECTpa C b0 OICHMBAHUS XO0Jla OCBOCHUS
JUCIUTIINHBI.

OgHMM W3 METOAOB TEKYLIEro KOHTPOJS YCIEBAEMOCTH SBIISETCA OTCIIEKUBAHUE
BBITIOJTHEHHsI TpeOOBaHUI K CBOEBPEMEHHOCTH IMPE/ICTaBICHHs 00yJarolUMCcs B CBOEM JIMYHOM
KaOMHeTe pe3yJIbTaTOB BBIMOJHEHUS MOJYYSHHBIX 3a/laHUH MO MPaKTHUYECKUM U JTaOOpaTOPHBIM
paboram. [lpu HapymieHHu 3apaHee YCTAHOBIJIEHHBIX MpEAENbHBIX JaT BBIIOJHEHUS pador,
HAYUCIIAIOTCA MTpadHble O0albl, KOTOPhIe CHIDKAIOT 00I11ee KOJIMYeCTBO HAOpaHHBIX 32 CEMECTP
PEUTHHTOBBIX 0aJIOB, IO CYyMME KOTOPBIX IPOU3BOAUTCS IPOMEKYTOUHASI aTTECTALIMSL.



11.7. Metoauveckue yKazaHus AJig OOy4YaOUIUXCA MO MPOXOXKACHUIO MPOMEKYTOUHOMN
aTTeCTaIlUH.

[TpomexyTouHas  aTrectanuss  OOydyarolUXcs  MpeIyCMaTpUBaeT  OIEHUBAHUE
MIPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4eHHS 1Mo auciuiuinHe. OHa BKIIOYACT B
ceOst:

— o9Kk3aMeH — (¢opMa OIEHKM 3HAaHWM, TONYYeHHBIX OOydYaroluluMmcs B Ipoliecce
M3YyYEHUS BCE MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHON padOThl, CHOCOOHOCTH
NPUMEHATh MX Ui pPElIeHUs MPAKTHUUECKUX 3ajad. JK3aMeH, Kak MpPaBHIIO, MPOBOJUTCA B
MEPUOJ HK3aMEHAIlMOHHOM CECCHMM M 3aBEpIIACTCS aTTECTAllMOHHOM OLEHKOW «OTINYHOY,
«XOPOUIOY, KYJOBJIETBOPUTEIHLHOY, «HEYIOBJIECTBOPUTEIHLHOY.

— nmuddepeHUpoOBaHHBI 3a4eT — OTO QopMmMa OICHKM 3HAHWMA, TMOTYYCHHBIX
00y4JarmuMcs IPU U3YYEHUU AUCHUILTHHBI, TPU BHIMOIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyIHO-HMCCIIEA0BATEIBCKUX PA0OT M MPOXOKICHUH MPAKTUK C aTTECTAIIMOHHON OIICHKOU
«OTIMYHO», «XOPOIIO», KYAOBIETBOPUTEIBHOY, KHEYJOBIETBOPUTEIBLHO.

Cucrema OILICHOK IIPH MPOBEICHUU TEKYIIETr0 KOHTPOJS U MPOMEXKYTOUHOW aTTEeCTalUU
OCYIIIECTBIIICTCS B COOTBETCTBUU C PYKOBOASIIUM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «IlonoxeHue o TEKyIleM KOHTPOJIE YCIIEBAEMOCTHU U MPOMEKYTOUHOM aTTeCTalllu
CTyICHTOB M acCIMUPaHTOB, OOyYalOUmIMXCS IO O0Opa30BaTENbHBIM TMPOTPAMMaM BBICIIETO

obpazosanus B ['YAIl» https://docs.guap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUIMHBI

Jlata BHeceHUs
W3MCHEHHH U
JIOTIOJTHCHUH.

Ionmuce
BHECIILIETO
M3MCHCHMUS

CoznepsxaHue U3BMEHEHUI U JOTOTHEHHUH

Hata u Ne

IIPOTOKOJIA
3ace/laHus
Kadeapsl

ITonmuce
3aB.
Kadeapoit
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