MHHHCTEPCTBO HAVKH U BRICILIETO OBPA3OBAHHA POCCHHCKO#
DENEPALIUH
(eaepansioe rocyaapcTBerHOe aBTOHOMHOE 06pasoBaTeNbHOE YIPEANCHHE BLICLIETO

obpasosanus
"CAHKT-IIETEPBYPI'CKHI FOCYJIAPCTBEHHBIH YHUBEPCHTET
A3POKOCMHYECKOIO [TPUBOPOCTPOEHHS"

Kajenpa Ne 23

YTBEPKIIAIO
Pyxosomrens o6pazosatensuoii NporpaMMel

Crapumii npenosasarens

Jlnct cornacosanma paGosedi NPOrPAMMEL AHCIHTITHE:

IMporpasmy cocrasmn (a)

CT. Npenojasarens M.Mﬁ E.I1. Bunorpazosa
¥

™, Y crencms, ) (noandcs, nara) (vmpany, dasun)

nporpmuuonoﬁpmammmmenpuh’sz}
«17» pespans 2025 r, nporokon Ne 6/25

(I_u:n.n.cu._)

E.T1. Bunorpazosa

(mmamand, gasncrie)

A

4 (noxmecs)

«17» denpans 2025 r

PABOYAS ITPOTPAMMA JIMCLIMTUTHHB]

«CXEMOTEXHHKA AHATOrOBBIX INECKTPOHHBIX ficTen
(Hasecnonamme ancinaianma) Yo

Kon nanpasnenna noarorosxu/ 11.03.04
COCUHATBHOCTH
Hamvenopanne nanpannenus
- ; DNEKTPOHNKA H HAHOINEKTPOHHKA
Hamscronasme TNpombiniennas snexrponuka
HANPARICHHOCTH
Dopma o6yyenns O4Has
I'oa npuema 2025

Cankr-IlerepGypr— 2025

3aseayroumii kadenpoii Ne 23
ALT.H.,1pod. 17.02.25 A_P. becryrun
(y4. crencus, wanne) J (noanucs, xara) (urrussanui, asson)
3amecrurens mpexTopa mECTHTYTA No2 eckoil pabore
JIOIL K. T.H. JIOIL s 17.0225 H.B. Mapkosckas
¢ T, Y4 b, M Aara) (rmmusaid, dasiunis)



AHHoTtanus

JuctmuimHa «CXeMOTeXHHKA AaHAJOTOBBIX DJJIEKTPOHHBIX YCTPOHCTB» BXOAUT B
o0pa3oBaTeNbHYI0 HpPOrpaMMy BbICIIEro oOpa3oBaHus — Iporpammy OakanaBpuara I0
HanpaBjieHUuI0 noArotoBkyu/ cnenuanbHocTH 11.03.04 «OnekTpoHMKAa W HAHO3JIEKTPOHUKA»
HanpaBieHHocTH «lIpombliieHHass 3JekTpoHMKa». JlucuuruivHa peanusyercs Kadeapon
«Ne23y.

JlucuuiuinHa HalesleHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOUMX KOMIIETEHIIUMI:

OIIK-2 «CriocobeH caMOCTOSITENIbHO MPOBOJUTH SKCIIEPUMEHTAIIBHBIE MCCIIEIOBAHUS U
UCII0JIb30BaTh OCHOBHBIE IPUEMbI 00Pa0OTKU U MPEICTABICHUS MOJTyYEHHBIX JaHHBIX)

[IK-2 «CriocobeH ocyliecTBIIATh MPOEKTUPOBAHUE 3JIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB PA3JIMYHOTO (YHKIMOHAJIBHOIO HAa3HAYeHHUsS B COOTBETCTBUU C TEXHUYECKUM
3a/laHueM C UCIIOJIb30BAaHUEM CPE/ICTB aBTOMATH3ALUH IPOEKTUPOBAHUS

ConeprxaHue TUCHUIUIMHBI OXBATHIBAET IIMPOKUNA KPYT BOIIPOCOB: OT (hYHIAAMEHTAIbHBIX
OCHOB W (PU3UYECKUX MPHUHIUNOB (YHKIMOHHPOBAHUS SJICKTPOHHBIX NMPHOOPOB Pa3IUIHOTO
Ha3HAUYeHUs] M UX XapaKTePUCTUK JO PACCMOTPEHHMsSI CXEMOTEXHHUYECKUX PEleHHI,
NPUMEHSIEMBIX TPH NPOSKTHPOBAHWU AHAJIOTOBBIX DJIEKTPOHHBIX YCTPOWCTB, METOAAX aHAIU3a
YCTPOHCTB, KOTOPBIE 00ECIIEUNBAIOT YCUIIEHUE U 00pa0OTKY aHAJIOrOBBIX CUT'HAJIOB, B TOM YHUCIIE
U C UCIOJNBb30BAaHUEM HHTETPAIBHBIX MHKPOCXEM, BBITYCKAEMBIX IPOMBIIUICHHOCTHIO
0COOEHHOCTSIMH UX MPAKTHYECKOTO PUMEHEHHUS.

[IpenogaBanue AMCUMIUIMHBI IpeAycMaTpUBaeT cieayroue ¢GopMbl OpraHu3aluu
yueOHOro mpoliecca: JIeKLIUH, J1abopaTopHble pabOThl, IPAKTUUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabota 00yuaromerocs, KypcoBoe mpOoeKTUPOBAHHE.

[IporpaMMoil TUCHMILIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BHJIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHas arTectanus B popme nudPpepeHImpoOBaHHOTO 3a4€Ta.

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTAaBJIAET &8 3a4eTHBIX €AMHHUL, 288
4acoB.

SI3bIK 00yUeHUs 110 TUCIUIIMHE KPYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX Pe3yIbTATOB O0YyUEHHUS MO TUCITUTUINHE

1.1. Ilenn npenomaBaHusi AUCUUATUIAHBI
[IpenHa3HaueHue AUCHMIUTUHBI 3aKIIOYAeTCS B MPHOOPETEHUH CTYIEHTaMH HEOOXOAMMOTO
MHUHHMYMa 3HAaHHK 10 (PyHIaMEHTaJbHBIM OCHOBaM TOCTPOCHHS SJIEKTPOHHBIX MPUOOPOB
pPa3IUYHBIX THUIOB, MOJYYEHUE MPEJACTABICHUNM O METOJAaX H3TOTOBJIEHUS M BO3MOMXHOCTSIX
MIPUMEHEHHUS DJIEKTPOHHBIX YCTPOMCTB Ha TMOJYIIPOBOJHUKOBBIX MpHOOpaxX; pPacCMOTPEHUU
3a/1a4, peUIaeéMbIX C TOMOILIBIO 3JIEKTPOHHBIX YCTPOWCTB, METOJAX HX aHalu3a U
MPOCKTUPOBAHUS, a Takke (HOPMUPOBAHWE Yy CTYACHTOB 3HAHWN, HABBIKOB WM YMCHHH,
MO3BOJISIOIIUX OCYHIECTBIIATh CXEMOTEXHUYECKOE MPOEKTUPOBAHUE SJIEKTPOHHBIX YCTPOMCTB,
KOTOpBIE O0ECNEeYMBAIOT YCHJIICHHE M OOpaOOTKy aHaJOTOBBIX CHUTHAJIOB, B TOM YHCJIE U C
MCIOJIb30BAHUEM UHTETPAIbHBIX MUKPOCXEM, BBIITYCKAEMbBIX POMBIIIIEHHOCTHIO.

1.2. JlucuuminHa BXOAUT B COCTaB 00s3aTeNbHOM YacT 00pa3oBaTeIbHON MPOrpamMMbl
BhIciIero oopazosanus (nanee — OIT BO).

1.3. TlepedeHp UIaHUPYEMBIX PE3YIBTATOB OOYUYEHUS IO JUCITUTUTMHE, COOTHECEHHBIX C
IaHUupyeMbIMu pe3ynbTaTtamu ocBoenust OIT BO.

B pesynbrare m3yueHUs TUCHUILIMHBI OOYYaIOIIMIACS NODKEH 00J1aaTh CIAeAYIOMIMMHI
KOMIIETEHLIMSIMU WIIM UX 4YacTAMHU. KOMIeTeHIIMY U MHAUKATOPBI UX JOCTHKEHUS MPUBEICHBI B
tabnune 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIMA U UHAUKATOPOB UX JOCTHKEHUS

Konu
Kareropus (rpymnmna) Kon n HaumeHoBaHMEe HHAMKATOpA
HAauMEHOBAaHUE
KOMIIETEHIINU JOCTHKEHUS] KOMIIETEeHLIUU
KOMIIETEHINH

OIIK-2.3.1 3HaTh OCHOBHBIE METO/bI U
CpEeJICTBA MPOBEACHHUSI SKCIIEPUMEHTAIBHBIX
UCCJICIOBAHMIA, CUCTEMbI CTAaHIAPTH3AIUH U
cepTudUKaIIu.

OIIK-2.VY.1 ymeTb BbIOUpATh CIIOCOOBI U

OIIK-2 Coocoben

CpEeICTBA U3MEPEHUI U IPOBOIUTH

CaMOCTOSITEJIbHO IKCIIEPUMEHTAIbHBIE UCCIICOBAHMUS.
MPOBOJIUTH OIIK-2.VY.3 ymeTh paccMaTpHuBaTh
AKCIIEPUMEHTAJIbHbIE | BO3MOKHbIE BAPUAHTHI PEILICHUS 3a]auH,
Ob6menpodeccroHalibHble | HCCIEAOBAHUS U OLICHUBAsA UX JOCTOMHCTBA U HEJJOCTATKHU.
KOMIIETCHIIUH UCIIOJIb30BaTh OIIK-2.V .4 ymets hopMyTupoBaTh B
OCHOBHBIE ITPUEMBI paMKax IMOCTaBJIEHHOM L€ IPOEKTa
00paboTKu U COBOKYITHOCTb B3aMMOCBSI3aHHBIX 3ajay,
IIPEACTABICHUS o0ecreynBaronINX €€ TIOCTHKEHUE
nosryuyeHHbIX AaHHbIX | OIIK-2.Y.5 ymeTs onpenensTe 0xuaaeMble
pe3yabTaThl pEUICHUS BbIJCICHHBIX 3aa4.
OIIK-2.B.1 BrageTs criocodamu 00paboTKu
Y IIPEJICTABIICHUS TIOJYUYEHHBIX TAHHBIX U
OLIEHKH MTOTPEIIHOCTH PE3yIbTaTOB
M3MEPEHU.
[IK-2 Cnocoben [1IK-2.3.1 3HaTh MapmpyT NpOEKTUPOBAHUS
OCYILECTBIISATh AQHAJIOTOBBIX U IIU(PPOBBHIX OJIOKOB
IIPOEKTUPOBAHHE AJIEKTPOHHBIX ITPHUOOPOB.
3JIEKTPOHHBIX [1K-2.VY.1 ymeTs pazpabaTbiBaTh
[Ipodeccuonanvubie npubOpOB, CXEM U IPUHLNINNATbHBIE 1 MOHTAKHbIE
KOMITETEHIIUH YCTPOWCTB 3JIEKTPUYECKHE CXEMBI 3JIEKTPOHHBIX
pa3In4YHOrO YCTPOMCTB.
(YHKIIMOHATILHOTO I1K-2.B.1 BnageTs HaBBEIKAMU ITOATOTOBKH

Ha3HAa4YCHHUA B
COOTBCTCTBHH C

MPUHOUITHAIIBHBIX 1 MOHTAKHBIX
QJICKTPHUUYCCKUX CXCM JJICKTPOHHBIX




TEXHHYECKUM
3a1aHUEM C
HCIIOJIb30BaHHEM
CPEIICTB
aBTOMAaTHU3AIUU
IPOCKTUPOBAHHUS

YCTPOWCTB

2. Mecro aucuumingsl B cTpykType OIl
JlucuuminHa MOKeT 0a3UpOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

MIPU U3YYCHHUH CIICTYIOUTUX JTUCIUILIAH:
— « DIEKTPOTEXHUKAY,
— «Pusznyeckre 0CHOBBI DIEKTPOHUKN.

3HaHUs, TOJYYCHHBIC MPU W3YYEHWH MaTepuana JaHHOW TUCIUIIIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BATHCS IIPU U3YUYECHHUH APYTUX JUCLUUILIH:
— « DJIGKTPOHHBIE IPOMBIINLJICHHBIC YCTPONCTBAY,

— « AnnapatHble HHTEphEHCHI»,

— « Jlatyuku u mpeoOpaszoBaresii HHGOPMAIIUHA B U3MEPUTEIBHBIX CUCTEMAaX),

— « DHepreTuyecKas JICKTPOHUKAY,

— « OCHOBBI MHKPOIIPOIIECCOPHON TEXHUKI,

— « OCHOBBI pa3pabOTKH KOHCTPYKTOPCKO-TEXHUYECKON JOKYMEHTALIUN.

3. OO0OBeM U TPYJOEMKOCTb JUCIUILTAHBI
Jlaraple 00 00meM oO0beMe TUCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI O TUCIUIUIUHE (M pacmpeeieHne dTO TPYJ0EMKOCTH IO CeMeCTpaM) MPeICTaBICHbI B

tabnuue 2.
Tabmuna 2 — O0beM U TPYJO0EMKOCTh AUCLIUIIINHBI
Ny TpymoeMKOCTh IO ceMecTpaM
Bun yueGHO#I paboThI Bcero Dy Nod NoS P
1 2 3 4
Oowan mpyooemKocmsp OUCYUNIUHBL, 3/ 288 6/ 216 2/ 72
3E/ (1ac)
H3 nux yacoe npaxmuueckoit n0020moeKu 17 17
Ayoumopnsie 3anamus, BCEro vac. 119 51 68
B TOM YHUCJIE:
nekuuu (JI), (gac) 51 17 34
npaktuueckue/cemunapckue 3ansatus (113), 17 17
(dac)
nabopaTtopubie paboTsl (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (1ac) 17 17
9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 115 111 4
Buo npomescymounoit ammecmayuu: 3ayer, OK3., Hudd. 3au.
mudd. 3ager, sx3amen (3auer, Hudd. 3aug, | Hudd. OK3.
DK3.%%*) 3au.

*k v
IIpumedanue: = kaHIMAATCKAUIA dK3aMEH

4. CopepxaHue JUCIUTUTMHBI
Pacnpenenenue Tpy10eMKOCTH TUCIMIUTHHBI IO pa3zeiiaM U BUIaM 3aHSITHIA.

4.1.

Pa3z[em>1, TEMBI JUCHUIITIMHBI U UX TPYAOCMKOCTb IIPUBCACHLI B Ta6J'II/IIIe 3.

Tabmmma 3 — Pa3aensl, TEMbI TUCHUILIAHBI, KX TPYI0EMKOCTh

P a3J1CJIbl, TCMBI JUCIUITIINHBI

Jlexun
(qac)

113
(C3)

JIP
(qac)

KII

(ac) CPC (uac)




Cemectp 4

Paznen 1. DnexTpoHHbIe TPHOOPHI: KitaccuuKaius,
peliaeMble 3aauu.

Tema 1.1. 3agaun, pemaemMele IEKTPOHHBIMH
yCTpOHCTBaMHU.

Tema 1.2. Knaccugukanus 3JIeKTPOHHBIX YCTPOHCTB.

30

Paznen 2. [TonynpoBoJHUKOBBIE 3JIEKTPOHHBIE
prOOPHI.

Tema 2.1. JInoapl.

Tewma 2.2. bunossipHble TpaH3UCTOPHI

Tema 2.3. IloneBble TPaH3UCTOPHI

Tema 2.4. DeMEHTHI CHIIOBOH 2JICKTPOHHUKH.

17

34

Pazpen 3. OyHKIIMOHAIBHBIE Y3JIBI DJIEKTPOHHBIX
YCTPOWMCTB.

Tema 3.1. O030p CTPYKTYp U TEXHOJIOTHI
HWHTETPATbHBIX MHUKPOCXEM.

Tewma 3.2. TexHonoruu Mpou3BOACTBa MUKPOCXEM
3aIIOMHHAIOIUX YCTPONUCTB.

Tema 3.3. MEKPOCXEMBI THITOBBIX (DYHKIIMOHATHHBIX
Y3JI0B JIEKTPOHHOM TEXHUKH.

17

44

BrimmorHeHIE KypcoBOM paboThI

17

Htoro B cemecTpe:

17

34

17

111

Cemectp 5

Pasnen 1. OcHOBHBIE CBOIICTBA aHAJIOTOBBIX
YCHUJIMTEIBHBIX YCTPOMCTB.

Pazpen 2. CxeMOTEXHHMKA YCUIIUTENbHBIX YCTPOUCTB
Ha OWIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX.

Paznen 3. Ycunurenu nocrosiHaoro Toka (YIIT).
Oneparmonneie yernutenu (OY).

Paznen 4. [IpeoOpa3zoBaTeny aHAIOTOBBIX CUTHAJIOB Ha
OTIEPAIOHHBIX YCHIINTENSX.

Paznen 5. YerpoiicTBa cpaBHEHUS aHAJIOTOBBIX
curHaios Ha OVY.

Pazpen 6. UcTouHMKY BTOPUYHOTO 3JIEKTPONUTAHHUS.

Uroro B cemectpe:

34

17

4

Hroro:

51

17

34

17

115

Hp AKTHYCCKasA IIOATOTOBKA  3aKJIO4YACTCA B

o0y4JallUMHUC  OINpPEAETICHHBIX  TPYIOBBIX
npoQecCHOHATBHOM 1A TENbHOCTBIO.

dyHKumid,

HCTIOCPCACTBCHHOM
CBA3aHHBIX

4.2. CopnepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0IHUIE 4.

Ta6ymma 4 — ConepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

BBIINIOJTHCHHUH

C

Oymymei

Howmep
paszena

Ha3zBanue u conepxanue pas3aesioB U TEM JEKIIMOHHBIX 3aHATHI

4-ii cemecTp

1 Paznen 1. DnexTpoHHbIe TPUOOPHI: 3a/1a4H, KiIaccu(uKalus, IpuMeHEHHE.

Tema 1.1. 3amaun, pemraemple MEKTPOHHBIMU YCTPOUCTBAMH.

O06paboTka 1 nepeaaya HHGOPMALMU TOCPEICTBOM IIEKTPUUECKUX
curHanoB. OCHOBHBIE OTIEpAIIHH, BBIITOIHAEMBIE SJIEKTPOHHBIMU YCTPOHCTBAMHU HaJl
CUTHaJIaMu. 3a/la4y, perraeMple 3JIeKTPOHHBIMH YCTPOHWCTBAMU. 3a1auu aHaJIHu3a




AJIEKTPOHHBIX YCTPOUCTB. DYHKIMOHAIBHOCTE. MOAEIb BXOA-BBIXO.
Xapakrtepuctuku. [lapameTpbl. AHAJIOTOBBIC, UMITYJILCHBIE U IU(PPOBBIE YCTPOIMCTBRA.
Amnanoro-uu¢poBsie ycTpoiicTBa. OCHOBHBIE BapUAHTHI PEOOPA30BAHMS
ANEKTPUUECKON SHEPTUH IJICKTPOHHBIMHU yCTpOoCcTBaMHU. JlaTunKu (PU3HIECKUX
BEJIMYMH. Y CTpoHcTBa 00paboTKH curHaaoB. CUioBas 3JeKTPOHUKA.
[Ipeobpa3zoBarenu nutanus. YnpaBieHHe MOIIHBIMU Harpy3KaMu.

CpencTBa KOMIIBIOTEPHOTO MOAEINPOBAHUS ANEKTPOHHBIX YCTPOMCTB.
Microcap. Multisim. Proteus.

Tema 1.2. Knaccugukaius 3JeKTPOHHBIX YCTPOMCTB.

[TaccuBHBIE ¥ aKTUBHBIE KOMITOHEHTHI 3JIEKTPOHHBIX YCTPOMCTB.
DNEeKTPONPOBOJHOCTh NOJYNPOBOIHUKOB. [101yNIpoBOJHMKOBBIE MAaTEPHUATIBI:
repMaHil, KpeMHUH, apCeHH]T TaJUTUA, KapOu KpemHuus. JlerupoBanue
MOJIyIPOBOIHUKOB. OCHOBHBIE M1 HEOCHOBHBIE HOCUTEINH 3apsaa. DJIEKTPOHHO-
JBIPOYHBIE ¥ METAJUIONOIYIPOBOIHUKOBBIE IEPEXOBL. | €TepOCTPyKTYPBHI.
ITonnynpoBonuukoBbie nuoabl. bunonspusie Tpansucropsl (BIIT). ITonessie
tpau3uctopsl (I1T). bunomnsipasie Tpan3ucTopsl ¢ n30aupoBanHbIM 3aTBOopoM (IGBT).
Tupucropsl. Cumuctopsl. [16€3031€KTPOHNKA U aKyCTOIEKTPOHHKA.
Maruurtosnektponuka. KBantoBas 3nekTpoHuKa. ONTOAJIEKTPOHUKA.
Ceerounsznyyatonye 1uojpl. @otosrsieMeHTsl. ONTO3IEKTPOHHBIE MApHI.
XeMOTPOHHKA, MOJIEKYJISIpHAs AIEKTPOHUKA. JKUAKOKPUCTATNINYECKHE NHIUKATOPHI.
Kpuoanexrponuka. [lepcriekTuBHBIE IOIYTIPOBOIHUKOBBIE MaT€pHaIbl. DKCUTOHUKA.
[TpoGuieMbl HCTIONB30BAHMSL DJIEKTPOHHBIX TPUOOPOB B SKCTPEMAIbHBIX YCIOBHUSX.

Paznen 2. T1oaynpoBOTHUKOBBIE 3JIEKTPOHHBIE TPUOOPHI.

Tema 2.1. Jluoasl.

[Ipsimoe u obpaTHOE HampshkeHue. BonbT-amrepHas XapaKTepHCTHKa JUOJA.
[ToporoBoe HampsikeHHe. 3aBUCUMOCTb XApPAaKTEPUCTUK JHOJA OT TEMIIEpaTyphl,
OKBHUBaJIeHTHasi cxeMa. bapbepHas u auddys3Has eMkocTb. CrenuaibHble BUIb]
nuonoB. Bapukanel. Cpetouznydaromue guoabl. Potomuonsl. Jduonwsl IllorTku,
CraOunutpoHsl. SIBieHHEe JaBUHHOTO Mpo0os. TyHHENbHbIE W OOpalleHHBIE OB,
Jwnonel I"'anHa. Pin-guoapl.

Tema 2.2. bunonsipHbie TpaH3UCTOPBI.

CTpyKTypbl OUIOISPHBIX TPAH3UCTOPOB N-p-h U p-n-p. BXxoaHbIe, BEIXOAHBIE U
IIPOXOJHBIE XapaKTEPUCTUKU TPAaH3UCTOPOB. MasnocurHaibHble mnapamerpol. H-
napameTpsl, Y-mapametrpbl. Koadduument nepemaun Toka 6a3pl. DKBUBAJICHTHAs]
cxema 3amewieHus bIIT. Bxopnas, BbeixogHas u npoxoaHas emkocTs bBIIT.
3aBucuMocTh mapaMeTpoB U Xxapaktepuctuk bBIIT ot temmnepartypsl. IlpenenbHo
JIOITyCTUMBIE pexkuMbl dKcruryaTaunu BITT.

Tema 2.3. [TosneBbie TPaH3UCTOPHI.

Crpykrypsl modeBbix TpauszuctopoB (IIT): IIT ¢ ynpaBnsiommm p-n-
nepexogom, IIT ¢ wm3omupoBanHbiM 3aTBopoM (MOSFET). PaznoBugnoctu IIT ¢
COOCTBEHHBIM M C MHIYLHMPOBaHHBIM KaHaioM. JIByx3arBopubie IIT. Beixomubie u
IIPOXO/HBIE XAPAKTEPUCTUKU TPAH3UCTOPOB. BXoaHas, BBIXOAHAS MU NPOXOJHAs
emkocTh [IT. Manocurnansueie napamerpbl. H-mapamerpsl. KpyTuszna npoxogHoH
XapaKkTepUCTUKHU. DKBHUBaJIeHTHAs cxeMa 3ametieHus [1T. 3aBucumMocTs nmapamMmeTpoB U
xapakrepuctuk IIT ot Temmneparypbl. lIpenenbHO  IOIyCTUMBIE — PEXKUMBI
AKCIUTyaTaluu. 3aluTHbIE JuoAbl B cTpykTypax I1T.

Tema 2.4. DneMeHTBI CUIIOBOM 311EKTPOHUKHU.

bunonspueie  TpaH3ucTOpel ¢  m3ogupoBaHHbIM  3atBopoM  (IGBT):
oobenunenne BIIT u IIT. Tupucropsl. JuomHsie M TPHOIHBIE THUPHCTOPHI.
3anupaemMble W HE 3andpaeMble THUpUCTOpbL. Hampsokenue BriroueHus. Tok
yaepxkanust. Cumuctopsl. [Ipumepsl o1ynpoBOAHUKOBBIX IPUOOPOB, BHITYCKAEMBbIX
BEIYLIUMU GUPMaAMHU.




Pa3znen 3. ®yHKuMOHAIBHBIE Y371l AIEKTPOHHBIX YCTPOMICTB.

Tema 3.1. O030p CTPYKTYp U TEXHOJOTHI HHTETPATHHBIX MUKPOCXEM.

AHa0roBble UHTETPAIBHBIE MUKPOCXEMBI. OllepallMOHHbIE YCUIIUTEIH.
YuuBepcanbhuble OY. OCHOBHbBIE CBOMCTBA, mapameTpsl. Crienpanu3upoBanibie OVY.
Rail-to-rail OY. Mukpomourssie u nporpammupyemsie OY. BeicokoBoibTHEIE OV .
HNuctpymentanpabie OY. OV ¢ nmpeoOpa3zoBanuem. L{udpoBsie nHTErpalbHBIE
MHUKpocxeMbl. CemMeiicTBa U TEXHOJIOTUHU IU(PPOBBIX HHTETPATBHBIX MUKPOCXEM.
OpnHokpuCTalIBHBIE MUKpOITpOLieccOpsl. [IporpamMmmupyemsble mornyeckue
unTerpanbhble cxemsl (IIJIMC). [IporpaMMupyemMble aHaIOTOBbIE MUKPOCXEMBI
(ITAUC). Cuctemsbi-Ha-kpuctaie. IHTerpanpHas ONMTOAIEKTPOHHKA.

Tema 3.2. TexHo0rUy NPOU3BOJACTBA MUKPOCXEM 3aIIOMUHAIOLINX
YCTPOMCTB.

3agaun XpaHeHus 1 MoauduKauy nuppoBoid nHGpopmanuu. [locrosiHHbIE U
OTiepaTUBHBIC 3anToMHUHarome ycrporcTea. TexHomorus Flash. ITmaBaromuii 3atBop.
TyHHenupoBaHHBIN OKCU. MHKEKIUsA ropa4ux HOCUTelen 3apsaaa. Mukpocxemsl
sHepronezaBucuMbix O3Y: nvSRAM (non-volatile RAM), dhepposnexkrpudeckas
namTh (FRAM), namarte Ha ocHOBe (a3oBoro nepexoqaa (PRAM),
MarHuTope3ucTuBHas nmamsaTh (MRAM).

Tema 3.3. MUKpOCXEMBbI THIIOBBIX (DYHKIIMOHAIBHBIX Y3JIOB 3JIEKTPOHHOU
TEXHUKH.

HcTouHMKM MUTAaHUA U CTAOUIN3aTOPbI HaNpsKeHHs. TpebGoBaHMs K
KadecTBY nuTaHus. JInHelika mpeoOpa3oBaTeseil MOCTOSHHOTO HANIPSHKEHUS 78XX U
79xx. Moaynau nuTaHus ¢ rajJbBaHUYECKON Pa3BA3KOM.

Yeunurenu. OcHoBHbIE mapameTpsl. [IpenBapuTeabHble yCUITUTENH.
[ITymoBbIE CBOMCTBA. Y CUIIMTENIN MOITHOCTH. HelmHelHbIe UCKa)KEHNUS.
YceunurenbHble MOAYJIN PAAMOYAaCTOTHOIO JUAIA30HA.

I'enepaTopsl curnanos. I'eHepaTopbl rapMOHUYECKUX U IPSAMOYTOJIBHBIX
curHajioB. Mukpocxemsl TaiiMepoB. LIIMM-MonyasTopsl.

AHaJ0oroBble NEPEKIIIOYATENN U MYJIbTUILIEKCOPBI. IlepeMHoxuTEM
CUTHAJIOB. MOIYJIATOPHI U AEMOIYJISITOPBI. Y CTPOMCTBA BEIOOPKHU-XPAHEHUS
aHaAJIOTOBBIX cUTHajI0B. KoMnaparopsl.

Amnanoro-mudpossie nmpeodbpazoatenu. [{ludpo-ananorossie
npeoOpaszoBarenu. ONTpoHHAs pa3BsA3Ka CUTHAIBHBIX IIETICH.

MukpocxeMbl TUIIOBBIX (PYHKIIMOHAIBHBIX Y3JI0B 3JI€KTPOHHOU TEXHUKHU
npou3BocTBa Benyumx ¢pupm: Analog Devices, Apex Microtechnology,

Linear Technologies, Microchip, Maxim, Texas Instruments u 1ip.

5-i1 cemecTp

1. OcHOBHBIE CBOIMCTBA aHAJOTOBBIX YCHUJIMTEIBHBIX YCTPOUCTB.

1.1.  OOmme cBegeHus 00 ycunurensx. Kriaccudukamuss u OCHOBHBIE
XapaKTepUCTUKU  ycunutened.  TumoBble  (QyHKIMOHAJIbHBIE  KacKaJbl
MIOJIyTIPOBOXHUKOBOTO Y CHIITUTEIIS.

1.2. OcHOBHbIE MOKa3aTeaN KaueCcTBa AJIEKTPOHHBIX yCUIIUTENENH: KOOPPUIUESHTHI
ycuJieHus 1o HampsbkeHuto, Toky W MomHoctd (K, KI, KP), ammnutynHo- u
¢dazouacrorHsle Xapaktepuctuku (AUYX m DUYX), nuHeliHble U HEJIUHEHHbIE
UCKQKEHUS, JIMHAMUYECKUI JMana3oH, BHYTPEHHHME IIOMEXH, BXOJHOW U
BBIXOJIHOM UMIIEJJaHC.

1.3.  OoOpatHbie cBs3u B ycwiurensx, Buasl OC, KonuyecTBEHHas OIEHKA.
Bnusinue oOpaTHON CBSI3M Ha OCHOBHBIE XapaKTEPUCTUKU YCHIUTEIBHOIO
YCTPOMWCTBA.

1.4. Tlonsatue 00 yCTONYHMBOCTH YCUJIUTETIS.

2. CXeMOTeXHHKa YCUJIHMTEIbHBIX YCTPOWCTB Ha OUMNOJSPHBIX M  IOJIEBBIX
TPaH3UCTOpPAX.




2.1.YcunuTeNnbHbIe KacKaJbl MO CXeMe C OOIMIMM AMHUTTEPOM U OOIIMM HCTOKOM.
[Tpuntun paGotel. IlocTpoeHne Harpy304HON TPSAMOM IJIT PE3UCTOPHOTO U
TparcpopMaTopHOro KackagaoB. CTabUIM3anus MOJI0KEHHUS pabodeid TOUKH.

2.2. PexxuMbl paboThl yCHITMTENBHBIX 371IeMeHTOB (A, B, AB, D, C).

2.3. DKBUBAJICHTHBIE CXEMbI PE3UCTOPHBIX KACKaIOB C OOIIUM SMUTTEPOM U 0O
0a30ii ¢ ucnospzoBanueM h-napamerpos. [loayuenne ocHOBHBIX moka3arteneit: K,
KI, RBx, RBrIx, KE.

2.4. DMUTTEPHBIA U UCTOKOBBIN MOBTOPUTENIH. DKBUBAJECHTHAS CXE€Ma AMUTTEPHOTO
nosropurens. [lonmyuenue ocHoBHbIX nokazarenei: K, KI, RBx, Reoix, KE.

2.5. IlTupoxkononocHslil pe3uctopHbid kackan ¢ O3, HU u BY koppekuusi.

2.6. MHuorokackaanblie ycunutenu. Kackognas cxema.

3. Ycunurenu noctosiHHOro Toka (YIIT). Onepanmonnsie ycunurenu (OY).
3.1. Obmias xapakrepucTka 1 TpeboBanus k mapamerpam YIIT.
3.2. CxemotexHuka kackanos YIIT.
3.2.1.banancueie (muddepeHMaNbHbIC) YCUIUTETU. OJKBUBAJCHTHBIC
cxembl i aAuddepeHnrnaTbHor0 W CHH(A3HOTO  CHTHAJIOB.
Koadduuuent ocnabnenus cuHpazHOro CUrHaa.
3.2.2.T'enepaTopbl CTaOUILHOTO TOKa (TOKOBOE 3€PKaJIo).
3.2.3.Kackanpl ciBUra ypOBHSL.
3.3. CTpyKTypHas cxeMa ONepallMOHHOTO yCUJIUTENIS.
3.4. OcHOBHBIE TapAMETPHI ONEPALUOHHOTO YCUITUTEIS.
3.5. YacToTHBIE CBOMCTBA ONEPAIMOHHOTO YCUITUTEIIS.

4. IlpeoOpa3oBaTesii aHAJIOTOBBIX CUTHAJIOB HA ONIEPALIMOHHBIX YCHUIIUTEIISAX.
4.1 Koapdumment nmepenaun omnepamuonHoro ycuautens (OY), oxBaueHHOTO
OTPHIIATENILHOM 00PAaTHOMW CBA3BIO, JJIS OOIIETO CIyyYast.
4.2. NuBeptupyromuii u HeuHnpeptupytomuii OY. [ToBropuTens HanpsHKEHUs.
4.3. uBepTupyOWUi 1 HEMHBEPTUPYIOLUI cyMMaTopsl Ha OVY.
4.4. Unterpupyrouuii OY.
4.5. Tuddepenmupytronuii OV.
4.6. Boruutatens Ha OY.
4.7. Beruutatens - cymmarop Ha OVY.
4.8. Ycunutenb ¢ peryaupyeMbiM (a3oBeiM ciBuroM Ha OVY.
4.9. Henuneiinple pyHKIIMOHANBHBIE yeuauTenn Ha OY.
4.9.1.JJorapudmudeckuii ycunmrenb Ha OY.
4.9.2. AaTunorapuMuUIecKuii (3KCTIOHEHITMANBHBIN) YCHIUTENb Ha
OV.
4.9.3. YcTpoiCTBO MEpEeMHOKEHHUS U JieieHus HanpsbkeHui Ha OY.
4.9.4. Cxembl cpaBHeHHUs HanpsbkeHuit Ha OY.
4.10. AxtuBHbIe QUIbTPHI HA OY.
4.10.1. @unbTpsl HU3KKX YacToT Ha OV.
4.10.2. ®unbTpel BeIcOKMX yacToT Ha OVY.
4.10.3. 36uparenpubie OY.

5. YcrpoiicTBa CpaBHEHUs aHAJIOTOBBIX cUrHainoB Ha OY.
5.1. Pabota OV npu 60bIINX aMIUIUTYJaX BXOAHOTO CUTHAJIA.
5.2. OgHomnoporoBoe ycTpoicTBO cpaBHeHUs Ha OVY.
5.3. PerenepatuBHas cxema cpaBHeHus Ha OV
5.4. UnTerpanbHble KOMIapaTOpPHI.

6. IcTOYHMKN BTOPUYHOIO AIEKTPONUTAHUS.
6.1. Kinaccudukanusi, coctaB 1 OCHOBHBIE ITApaMETPBI.
6.2. [IpeoOpa3oBareny NEPEMEHHOTO HAPSXKEHHS B MYJIbCUPYIOLIEe
HanpsbKeHUe (BBIIPSMUTEINHN).
6.3. YcrpolicTBa cTaOuan3anuu HanpshkeHus nutanus. [lapamerpuueckuii




crabunmuzatop. KommneHcannoHHbIi cTabuIn3aTop.
6.4. IIpeoOpazoBarenu HanpsHKEHUS TUTaHUA. TpaHchOpMaTOpHBIE U
OecTpaHCPOPMATOPHBIC CXEMBI.

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJI0EMKOCTb

N3 Hux No
No | Temsbl mpakTudecknx | @opmbl MpakTUYecKuXx | TpyaoeMKOCTh, |ITpakTHYECKOH [pasaenna
/11 3QHSATUI 3aHATUN (dac) MMOATOTOBKH, | JTUCITHII
(gac) JIMHBI
Cemectp 5
1 HccnenoBanue KOMIIBIOTEPHOE 2 2 1
MTOJTYTIPOBOTHUKOBBIX MOJICIMPOBAHNE
JIMOJI0B
2 Uccnenosanue KOMIIBIOTEPHOE 3 3 1
MOJIYTIPOBOJIHUKOBOTO MOJIEIMPOBAHUE
CTAOWJIMTPOHA
3 Uccnenosanue KOMIBIOTEPHOE 3 3 2
MTOJTYTIPOBOTHUKOBOTO MOJICITMPOBAHUE
OUIIOJIIPHOTO
TpaH3HUCTOpA.
4 Uccnenoanue KOMITHIOTEPHOE 3 3 3
TOJICBOTO MOJICIIMPOBAHNE
TpaH3HUCTOpa C
YIPaBISIONIUM P-N-
epexoI0M
5 Uccnenosanue KOMITBIOTEPHOE 3 3 3
TOJIEBOTO MOJICIMPOBAHUE
TpaH3UCTOpa C
M30JIUPOBAHHBIM
3aTBOPOM
6 Uccnenosanue KOMIBIOTEPHOE 3 3 3
TUPUCTOPOB MO/ICJTUPOBAHHUE
Bcero 17 17
4.4. JJabopaTopHbIE 3aHSATHUS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHUIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYI0EMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbsix padboT TpyROCMKOCTS, | MPaKTHECKOH | pasjena
/1 (dac) MOATOTOBKH, | JHMCIIHI
(gac) JIMHBI
Cemectp 4
1 | JJaGoparopnas pabota Nel (makeTNelS). 4 2 4
WccnenoBaHue 351€KTPOHHBIX YCTPOWCTB,
MTOCTPOCHHBIX Ha OCHOBE MPEIU3MOHHOTO
onepanonHoro ycunuresst K140V J11408.
2 | JJaboparopHas pabota Ne2 (makeTNell). 4 2 4




HccnenoBanue n30MpaTeIbHOTO yCUITHTEIS
HU3KOH YaCTOTEI.

Jlaboparopuas pabota Ne3 (maketNel0).
HccnenoBanue yCUIUTENsI, TOCTPOSHHOTO Ha
ocHoBe mukpocxembl K118YHI.

Jlabopartopnast pabota No4 (makeTrNe21).
HccnenoBanue 6ectpanchopmMaTopHOro
YCHITUTEIS] MOIITHOCTH Ha MUKPOCXEME
K174YH4B.

JlaGopatopHnas pabota Ne5 (makeTNe5).
HccnenoBanne TPaH3UCTOPHBIX YCHIIUTENEH
MOIIHOCTH C
TpaHC(HOPMATOPHBIM BBIXO/IOM:
Yacts 1. MccnenoBanne 0HOTaKTHOTO
YCHJINTEJSI MOLITHOCTH B peXUMe Kinacca A

JlaGopatopnast pabota Ne5 (makeTNe5).
HccnenoBanne TpaH3UCTOPHBIX YCHIINTENCH
MOIITHOCTH €
TpaHC(HOPMATOPHBIM BBIXO/IOM:
Yacte 2. MHccnenoBanue  JIByXTaKTHOTO
YCHIIUTEIIS] MOITHOCTH B PEKUME KIIACCOB A,
AB u B.

3ammra 1a00paTOpHON PabOTHI.

JlaGopatopHnast pabota Ne6 (makeTNe7).
HccnenoBanre KOMIIEHCAITHOHHOTO
cTa0miIM3aTopa HalpsHKEHUsL.

Jlabopartopnast pabota No7 (makeTNe20).
HccnenoBanue penaKkCcalrOHHbIX
reHepaTOpOB Ha OCHOBE

OIICPAIMOHHOI'O0 YCHUJIIUTCIIA.

Bcero

34

17

4.5. KypcoBoe npoeKkTHpoBaHue/ BBHITIOJIHCHHE KyPCOBOH PabOThI

enu kypcoBoit paboTHI:

- 3aKpeIUICHUE Ha MPAKTUKE U3YUYCHHBIX TCOPETUUECKUX TOJ0KCHUHN, Pa3BUTHE HABBIKOB
aHanmm3a pa0OThl 3aJaHHOW CXEeMbl M pacuéra e€ XapaKTepUCTHK H I1apaMeTpoB
3JIEMEHTOB;

- 06yquI/Ie HaBbBIKaM  I1OJIb30OBaHU CHGHH&HLHOﬁ TEXHUIECKOMU nnTepaTypoﬁ,
CIIpaBOYHHUKAMH, CTaHAapTaMH, IIOATIOTOBKAa CTYJACHTAa K BBIIIOJIHCHUIO AOUIIJIOMHOI'O

IIPpOCKTa U JanbHEHIIen pa60Te IO CIICHHMAJIBHOCTH,

- 00yueHue HaBbIKaM pabOThl B CHEIMAIM3UPOBAHHBIX IPOrpaMMax pacuera napameTpoB
JNEKTPHUUECKUX CXEM YCHIIUTENEH (aKTUBHBIX (HIIBTPOB);

- 00ydeHue COCTAaBICHUIO TEXHUYECKOH TOKYMEHTALUU Ha IPOSKTHUPYEMOe U3JIENINE.
[IpumepHBIe TeMBbI 3a/1aHNI Ha KYpCOBYIO paboTy npuseaeHsl B pazaene 10 PIT/I.

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs



Bugsl camoctosTenbHOM pa6OTLI " €€ TPYAOCMKOCTD IIPUBCJACHLI B Ta6J'II/II_Ie 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHON pabOTHI M €€ TPYA0EMKOCTh

Bun camocTosTensHOM paOboThI BEZZO’ CewmecTp 4, yac CemecTp 5, uac
1 2 3 4
N3yuenue TeopeTnyeckoro Marepuana
30 2
nuctuiiuabl (TO)
Kypcosoe npoekrupoBanue (KII, KP) 30
Pacuerno-rpaduueckue 3amanus (PI3)
Brinonnenue pedepata (P) 10
[ToaroToBka K T€KyIemMy KOHTPOJIIO 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTponbabie paboThl 3a0uHuKoB (KP3)
[TonroroBka K MpoOMEKyTOYHOM 31 )
arrectaiuu (I1A)
Bcero: 115 111 4

5. IlepeueHsb yueOHO-METOIUIECKOTO 00CCIICUCHHSI
JUTSL CAMOCTOSITEIbHON pabOThI 00YUYaAIOUTUXCA MO TUCIUILUTUHE (MOIYJITIO)
Y4eOHO-METOAMYECKUE MAaTepHallbl Il CAMOCTOSITEIBHONH PaboThl OOYYArOMIMXCSl YKa3aHBI B

n.a. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3aHUIN
[lepeyeHp neyaTHBIX U SJIEKTPOHHBIX YUeOHBIX U3aHUN IPUBEACH B Tabnue 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX U JICKTPOHHBIX YICOHBIX M3JaHUN

UE_ILHS;[I;)/ec bubnmorpaduueckas ccpuika

621.382 DIIeKTpOHHBIE MPUOOPHI U yCcTpoiicTBa: yueOHoe nocobue / C.U.

3-59 3uataunos. CI16: U3n-Bo I'YAII, 2006. - 50 c.

621.315.5/.61 Pannomarepuaisl, paliOKOMIIOHEHTHI M SJIEKTPOHUKA: YUueOHOe

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

621.38 AHanoroBas 1 mu(poBast SNEKTPOHUKA (TTOJHBINA KypC): YUeOHUK

0-60 i ctyaenToB By30B / FO.®. Onaguuii, O.11. I'mynkun, A.W. ['ypos;
Pen. O.I1. I'nyakun. - M.: I'opsiuas nunusg - Tenekom, 2005. - 768 c.

004.4 [TporpamMma cxeMOTeXHHUYECKOTO MoaeupoBanmst Micro-Cap 8

A 61 / M.A. Amenuna, C.A. AMenuH. - M.: ['opsiuas munus - Tenekom,

2007. - 464 c.

[681.518(075)/T58]

Tonunsckuii B.b. CxeMoTexXHHKa U3MEPUTEIBHBIX YCTPOUCTB. — M.
BMHOM, 2006. — 232c.

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

Urnatos, A. H. Kitaccuueckast 31eKTpOHUKA U HAHOAJIEKTPOHUKA
[OnexTpoHHBIi pecypc] : yued. nocodue / A. H. Urnatos, H. E.
daneena, B. JI. CaBunsbix, B. {. Baiicnanup, C. B. BopoosreBa. —
2-e u3n., crep. M.: ®JIMHTA, 2012. — 728 c. - ISBN 978-5-9765-
0263-5

[621.396.6(075) /11 13]

JlaBpentbeB, b. @. CxeMOTeXHUKA IIEKTPOHHBIX CPEACTB: YuyeOHOE
nocobue/ b. ®@. JlaBpentnes. - b.m.: Akagemus, 2010. - 333 c.

[621.3.049.77(075)/E 91]

Edumos U. E. OcHoBbl MUKpORJIeKTpOoHUKH: YueOHuk/ 1. E.



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

Edumos, U. 5. Kosbips. - 3-e uza., crepeor. - CI16: Jlans, 2008. -
384 c.

[621.38:681.3.06/K 21] Kappamwes, I'. A. BupryanbHas snektponuka. KomnbrorepHoe
MOJICIMPOBAaHNE aHAJIOTOBbIX ycTpoicTs/ . A. Kapaamies. - 2-¢
u31., crep. - M.: 'opsiuast niunusg - Tenexom, 2009. - 260 c.

I'yces, B. I'. DnexkTpoHnka 1 MUKpOIPOLIECCOPHAsl TEXHUKA:
yuebnuk/ B. I'. I'yces, FO. M. I'yces. - 4-e u3a., nom.. - M.: Beici.
mk., 2006. - 798 c.

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

I'yces. B. I'. MeTo1bl HOCTPOEHUS TOUHBIX 3JIEKTPOHHBIX YCTPONCTB
[DnexTpoHHBIH pecypc] : yueb. mocobue / B. I'. I'yces, T.B.
MupuHa; Hayu. pen B.C. @etucos — 3-e u3n., crep. — M.:
@®JIMHTA, 2012. — 266 c. - ISBN 978-5-9765-1519-2

[004.42/K23] Kapnamyk, B. . Dnexrponnas nabopartopus Ha IBM PC:
moHorpadus. T. 1: MoaenupoBaHue 371€MEHTOB aHATIOTOBBIX
cucreM/ B. 1. Kapnamyk. — 6-e uzn., gomn. u nepepa6. - M.: Conon-
IIpecc, 2006. - 671 c.

[621.375.011(075)/T1 63] | [TocTpoeHne cxem U MPAKTUIECKHE METOIbI pacyeTa yCHIUTEIbHBIX
ycTpoiicTB: yueObHoe nocodue/ B. U. Mcakos [u ap.]; C.-IletepO.
roc. YH-T aspokocM. ipudopoctpoenus. - CI16.: TOY BIIO
"CIIoI'YAII", 2011. - 88 c.

http://znanium.com/bookread.php?book=35868 1

INonoBuieina M. B. [IpoekTupoBanue paino3a€KTPOHHBIX CPEICTB
HA OCHOBE COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA: y4eOHOe
nocobue — M.: UnTepueT-YHuBepcutet MHDOpMarmoHHbIX
Texnonoruii: BUHOM. Jlaboparopus 3xanumii, 2011. — 504 c.

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

OO011as 37eKTPOTEXHUKA U SJIEKTPOHMKA: yueOHuK / FO.A.
Komuccapos, I'.1. babokuH. - 2-¢ uza. - M.: HUL] UHOPA-M,
2016. - 480 c.: 60x90 1/16. - (Beicmee oOpazoBanue: bakanaBpuar)
(ITepernér 7B11) ISBN 978-5-16-010416-4

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

Ywmpuxun B. B.

dusnyeckre OCHOBBI AJIEKTPOHUKHU: YueOHoe nmocodue / B.B.
YwMmpuxun; Yaukom Cepsuc. - M.: Anspa-M: HULL Uadpa-M,
2012. - 304 c.: un.; 60x90 1/16. - (TexHOMOTHYECKUIT CEpBUC).
(meperter) ISBN 978-5-98281-306-0, 1000 k3.

http://znanium.com/bookread2.php?book=520288
JlazapeBa H. M.
[llenn, A.b. MeTop1 MPOEKTUPOBAHUS FTEKTPOHHBIX YCTPONCTB

[OnexTponnslii pecypc] / A.b. lllenn, H.M. Jla3apesa. - M.: Uudpa-
Wnxenepus, 2011.- 456 c. - ISBN 978-5-9729-0041-1

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(OPMaLIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu «HTepHeT»

Ilepeuenn AEKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB uH(pOPMAIIMOHHO-
TEJIEeKOMMYHUKAIMOHHONW ceTu «MHTepHeT», HEOOXOAMMBIX i OCBOCHMS JAUCLMILIUHBI
npuBeeH B Tabmiuue 9.

Tabmuma 9 — IlepedeHb dICKTPOHHBIX OOpPa30BATENBHBIX PECypcoB HHGOPMAIIMOHHO-
TEJICKOMMYHUKALUOHHOU ceTu «HTEepHET»

URL anpec HaumenoBanue



javascript:%20s_by_term('A=','Гусев,%20В.%20Г.')
http://znanium.com/bookread2.php?book=456253
http://znanium.com/bookread.php?book=358681
http://znanium.com/bookread2.php?book=487480
http://znanium.com/bookread2.php?book=316836
http://znanium.com/catalog.php?item=tbk&code=52&page=9#none
http://znanium.com/bookread2.php?book=520288
http://znanium.com/catalog.php?item=tbk&code=52&page=10#none

He npexycmotpeno

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOT U
8.1. Ilepeuenp mporpaMMHOro oOecHeueHHs, HCIOIb3YyeMOro MpHU OCYILECTBICHUH
00pa30BaTeILHOrO MpoIecca MO0 AUCLUILIUHE.
[lepeyeHp UCONB3yeMOro MPOrPaMMHOr0 obecrieueHus npejacrasieH B Tadbuuue 10.

Ta6muia 10— [lepeyers mporpaMMHOTO oOecrieyeHus

Ne i/t HaunmenoBauue

He npenycmotpeno

8.2. [lepeuenn MH()OPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCIIOIb3YEMbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp uCHONB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTAaBICH B
tabmune 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne o/t HaunmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepuambHO-TEXHMYECKON 0a3pl, HEOOXOAMMON [UIsi  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUILINHE, TPECTaBlieH B Tabmuiel2.

Ta6muma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/1 MaTepHaTbHO-TEXHUYECKOM 0a3bI (Ipu HEOOXOTUMOCTH )

JleximoHHas ay IUTOpUs

2 | KoMnbroTepHbIi Ki1acc

3 | Cnenmanu3upoBaHHas JTa0OPATOPHS DIEKTPOHUKH

10. OuenouHsle CpeacTBa A7 MPOBEACHUSI IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEACTBMJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTAllUU
o0yyaromuxcs 1Mo JUCUUTUIMHE pUBeAeH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUS MPOMEKYTOYHOM aTTECTAIINH

Bua npomeXyTO4HOM aTTecTalluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3amMeH Crniucok BOpoCoB K 3K3aMEHY
b depenurpoBaHHbli 3a4ET Crnucok BOIpPOCOB K 3a4eTy
BrinonHenue KypcoBoii paboTsl DKcrepTHas OllEHKa Ha OCHOBE TpeOOBaHMU K
COAEPKAHUIO KypCOBOI paboThl o
JUCLMILIMHE.

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YpPOBHA C(OOPMHUPOBAHHOCTH (OCBOEHH)
KOMITETEHIMI 00ydarolmuMucs MpUMeHsieTcst S-0ajlibHasi HIKana OLUEHKU cPOpMHUpPOBAHHOCTU
KOMIIETEHINH, KoTopas rpuBejeHa B Tabnune 14. B TeueHne cemMecTpa MOXKET UCHOIB30BATHCSA
100-0annpHasi ~ IIKala  MOAYJBbHO-PEUTHMHIOBOM  cHCTeMbl  YHHUBEpPCUTETa,  IpaBHiia




HUCIIOJIB30BaHUA KOTOpOﬁ, YCTAaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH
OrieHKa KOMITETEHLMN e .
S o LILHas LKA apaKkTepUCTHKA C(hOPMHUPOBAHHBIX KOMITETEHIIMIM
— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPAaMMHBII
MaTepuan;
— YBEpPEHHO, JIOTHYHO, [TOCJIEJOBATEILHO U TPAMOTHO €T0 U3J1araeT;
COTIHOY — ONHUpasiCh Ha 3HAHMSI OCHOBHOM W JONOJHUTEIHHOU JIATEPATYpPI,
GAUTCHOY TECHO IPUBSI3bIBAET YCBOCHHBIE HAYYHBIE ITOJIOKEHUS C IPAKTUYECKON
JESATEIIbHOCTBIO HAIPABIICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJICH;
— JIeJa€eT BBIBOJBI M 00OOIIEHHUS;
— CBOOOJIHO BJIAJICET CHCTEMOW CIENUATM3HPOBAHHBIX MOHSITHH.
— o0yyaromuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepHuall, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
(OO — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEM; 3
— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C IPAKTUUECKOH JAEATEIbHOCTBHIO
«3AYTCHO
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ TIOJIOKEHUS;
— JeJaeT BBIBOJBI M 0000IIEHHS
— BJIaJIeE€T CUCTEMOM CeIMATN3UPOBAHHBIX MTOHITHH.
— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTypHI;
— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yJIOBJIETBOPUTEITLHO .
GAYTCHOY — UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHHUU
HaIlpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJI0KEHHUS,
— 3aTpyaHseTCs B JOPMYIUPOBAHUHU BHIBOJIOB H 0000IIECHHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CIIECIMATU3UPOBAHHBIX TOHSATHMA.
— o0yyJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO
Marepuana;
— IONyCKaeT  CYUIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MPH
«HEYOBJIETBOPUTEIIHHO ]
«HE 3AUTCHOY paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HaIlPaBJIEHUU; 5
— UCHBITHIBAET TPYJHOCTU B IPAKTUUECKOM IPUMEHEHUU 3HAHUII;
— HE MOXET apryMEHTHPOBATh HAYYHbIE TOJIOKEHUS;
— He GOpMYJIHPYET BBIBOJIOB i O00OIICHU.
10.3. TunoBsle KOHTPOJIbHBIE 33aHUS WU UHBIE MaTEpUAIIbI.
Bompocs (3agaun) Asis sK3aMeHa mpeicTaBieHsl B Tabauie 15.
Kon
Ne /it [Tepeuyens BonmpocoB (3a1a4) ajs HK3aMeHa
UHAMKATOpa
1 Onexrpoduznyeckue cBoicTBa NOIYIPOBOIHUKOB, JoHOpHBIE | OITK-2.3.1
W AKIENTOPHBIE MPUMECH. I1K-2.B.1
2 DNeKTpOHHAs U ABIPOYHASI IPOBOAUMOCTb. OIIK-2.V¥.1
3 DNEeKTPOHHO-IBIPOYHBIN MEPEXO0/I, €ro MPAMOE U 00paTHOE OIIK-2.Y.3
BiroueHue. BAX p-n-nepexoja. [IK-2.V¥.1
4 bunonspusie TpaH3uCTOpHI (M300pakeHus aneMeHToB p-n-p u | OIIK-2.Y 4
n-p-n, ypaBHEHUs JJIsl TOKOB U HAIPSKEHUN ). I1K-2.B.1
Cxewmnl Bkiouenust BT o O3, Ob, OK OIIK-2.B.1
CraTudeckue BXOJHbIE U BBIXOJHBIE XapaKTEPUCTUKH OIIK-2.B.1
Tpan3uctopos ¢ Ob u O9. [IK-2.V¥.1
Kos¢uuuents! ycunenus o Toky B cxemax ¢ Ob u 09 (o, | OIIK-2.VY.3




ovH, B, BauH).

[IK-2.V.1

8 dusznueckas cxema 3amenienust bT npu sxiatouenuu ¢ Ob. OIIK-2.Y.3
9 duznueckas cxema 3amenienusi bT npu Brmouenun ¢ O3. OIIK-2.¥.3
10 dopmanuzoBanHbie Mogenu bT; cuctema h-mapamerpos. OIIK-2.YV 4
11 [TosieBblE TPAaH3UCTOPHI € P-N-NEPEXO0M, CTOKO-3aTBOpHbIE U | OIIK-2.V.5
CTOKO-HCTOKOBBIE XapaKTEPUCTUKH. I1K-2.B.1
12 [Tonesbie Tpan3zucropsl M/II1-Tumna, cTOK0-3aTBOPHBIE U OIIK-2.Y.5
CTOKO-HCTOKOBBIE XapaKTEPUCTUKH. I1K-2.3.1
13 JInoiHbIE ¥ TPUOJHBIE TUPUCTOPHI OIIK-2.B.1
14 CumucTopsl OIIK-2.B.1
15 bunonsipabie TPaH3UCTOPHI C U30JUPOBAHHBIM 3aTBOPOM OIIK-2.V.5
(IGBT). IMK-2.V.1
16 OnrosnekTponnka. CBETOU3IYUYaOIIUE TUOIBI. OIIK-2.3.1
ITK-2.B.1
17 OnrosnekTponnka. OTO3IEMEHTHI. OIIK-2.3.1
IMK-2.B.1
18 [TonynpoBoaaukoBbie nuosl. [Ipsmoe u oOpaTHOE OIIK-2.V.1
HanpspkeHue. BonbT-amnepHas XapakTepuCcTHKa IHO0/a. [K-2.3.1
[ToporoBoe HampsiKeHHE.
19 CrnennayibHbIe BUJIBI THOA0B. Bapukarel. OIIK-2.¥.1
20 CrnenyayibHble BUJIBI THOJ0B. CTaOMIMTPOHBI OIIK-2.V.1
21 CrnenuanbHble BUIIBI TMOJ0B. TyHHETbHBIE 1 OOpallieHHbIS OIIK-2.V.1
TUOOHBL. T1IK-2.3.1
22 JIByX3aTBOpHBIE MOJIEBBIE TPAH3UCTOPHI. OIIK-2.V.3
23 OV ¢ npeobpa3oBaHUEM. OIIK-2.Y.3
24 AHaJIOTOBbIE MTEPEKIIIOYATENN U MYJIbTUILIEKCOPBI. OIIK-2.V.3
Bompocs (3agaun) ans 3aueta / nud . 3aueTa npeacrapieHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera
Kon
Ne n/m [Tepeuens Bonpocos (3agau) s 3aueta / qudd. 3aueta HHMKATOPA
1 O6mue ceaenus 06 ycmnurensx. Knaccudukanus OIIK-2.3.1
ANICKTPOHHBIX YCUIIHTEIICH.
2 OIlK-2.3.1
OcCHOBHBIE TIOKA3aTeNN KaueCTBa AJEKTPOHHBIX YCHIIUTENIEH OIIK-2.VY.1
(K, KI, KP, AUX, ®UX, TMHEHHbIE ¥ HETUHEHHBIE OIlK-2.V .4
MCKaXEHHs, TMHAMUYCCKNH nuanasoH, BuyTpennne nomexn). | OIK-2.Y.5
OIIK-2.B.1
3 Croco0bl BKJIOUEHHS TPAH3UCTOPOB B YCUITUTENLHBIX OIIK-2.3.1
kackazax (OB, 0D, OK). OIIK-2.V.5
4 Pa6oTa akTMBHOTO 3JIEMEHTA B YCHJINTENLHOM Kackase (3 OIIK-2.3.1
pasHoBHAHOCTH cxeM ¢ OD, Tepmocrabummsarus nonoxkennst | OIIK-2.Y.3
paboueli TOYKH). OIIK-2.Y.5
5 ITocTpoeHHe HATPY30UHOM MPSMOIA ISl PE3UCTUBHOTO H OINK-2.3.1
TpaHc(OPMATOPHOrO KaCKaIoB. OIIK-2.B.1
6 OIlK-2.V.3
Pexxumbl paboThl yCHITHUTENBHBIX 251eMeHTOB (A, B, AB, D, C). | OIIK-2.Y .4
OIIK-2.Y.5
7 Pesuctopnsbiit kackag ¢ OO (3KBUBAJICHTHAs CXeMa ¢ OIIK-2.3.1
ncrnonb3oBanueM h-napamerpos, K, KI, RBx, Reoix, KE). I1IK-2.3.1
8 [IrpoKonoNOCHBIH pe3ucTopHblil Kackan ¢ OO, HU u BU OIIK-2.3.1
OIlK-2.V.3

KOPPEKLIHUSL.




OIIK-2.V.5

9 Pesucropnsiit kackag ¢ OK (OI1). OIIK-2.3.1

10 Pesucropusiii kackan ¢ Ob. OIIK-2.3.1

11 OGpartHbie cBsi3u B ycunurelsix (Buabl OC, KOJIM4eCTBeHHAS OINK-2.3.1

OLICHKA). OIIK-2.Y.3

12 OO6mas xapakTepucTuka u TpeboBanus k napamerpam YIIT. OIIK-2.3.1

13 Cxemorexnuka kackanoB YIIT, nudpdepenunanbabie OIIK-2.3.1
YCUJIUTEIIH. [1K-2.3.1

14 CXGM(‘)‘TGXHI/IKa KaCKaJIOE VIIT, renepatopsl cTaOUILHOTO 8%5:32,13
TOKa, “TOKOBOE 3€pKaJIo”. K2V 1

15 Kackazp! caBura ypoBHs (Pe3UCTUBHBIN, co crabumurporom, ¢ | OIIK-2.3.1

mnogamu, ¢ ['CT). OIIK-2.Y.3

16 Onepanunounnsie yeuaurenu (OY), obmue ceenenus, oonacts | OIK-2.3.1

npuMeHeHusI, kodpdunuent ycunerus ¢ yaerom OOC (B OIIK-2.Y.5
o011eM BHJIE). IIK-2.V.1

17 ITapameTper OV: uieanbHble, pealbHble, cCTpykTypa OY. 8%%:;31311

18 Yacrorhsle xapakrepuctuku OV (6e3 OOC u ¢ OOC). 8%%:%%11

19 [Tpumenenne OY: BeiBox Beipaskenus st K(f) B oomem Bune; | OITK-2.3.1
K-unseprupyromero, K-HeMHBepTUPYIOLIETO. [1K-2.3.1

20 [Tpumenenue OY: cymmarop (¢ HHBEpCHEH MOISIPHOCTH OINK-2.3.1

CYMMHPYEMBIX CHTHAJIOB), CXeMa CPABHEHHUSI. OIIK-2.V.3

21 [Tpumenenne OVY: unrterparop, 1udpdepeHnuarop. OIIK-2.3.1

22 [Mpumenenune OY: cymmarop (6€3 HHBEPCHUH MOJIIPHOCTH OIIK-2.3.1
CYMMHPYEMBIX CHTHAJIOB). HK-2.Y.1

23 [Tpumenenne OV: JlorapudMuuecKuil yCHIUTEIb. OIIK-2.3.1

24 IMpumenenne OY: AuTmiorapuMUIECKUI YCHITHTEIb. OIIK-2.3.1

25 [Tpumenenne OY: nepeMHOKEHHE aHATIOTOBBIX CUTHAJIOB. OIlK-2.3.1

26 [Ipumenenue OVY: akTUBHBIE (PUIBTPHI OIIK-2.3.1

27 HucrpymenTanbabie OY: BHYTpeHHEE YCTPOUCTBO U OIIK-2.3.1
0COOEHHOCTH NPUMEHEHHUS I1K-2.B.1

28 CxeMbl TMHEWHBIX CTAaOMIN3aTOPOB HAMPSHKEHUSI. OINK-2.3.1
I1K-2.B.1

29 OIIK-2.3.1
CxeMbl CTaOMIM3aTOPOB HAMIPSHKEHUS ¢ IpeoOpa3oBaHUEM [K-2.B.1

[lepeyeHb TeM Ui KypCOBOTO IPOCKTUPOBAHHS/BBIMOIHEHUSI KypCOBOil paboThI
npezcTaBiIeHbl B Tabmuie 17.
Tab6auua 17 — [lepeyeHb TeM /sl KYPCOBOTO IPOSKTHPOBAHUSI/BBIMOIHEHHS KYPCOBOM pabOThI

[IpumepHbIil nepedeHpb TeM AJ1s KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Ne m/m .
KYPCOBO# paboThI
| Pa3pabotka aktuBHOro unbtpa Ha OV (1o BapuaHTam)
2 Pa3pabotka maccuBHoro LC-dunbtpa (1o BapuaHTam)
3 Pa3paboTka ynpaBiseMoro reieparopa rapMOHHYECKHX CUTHAJIOB (110
BapUaHTaM)
4 Pa3zpaboTka npeobpazoBaTelsi HANPSOKCHUS MUTAHKS (110 BApUAHTaM)
Bompockl st mipoBeleHUS TPOMEKYTOYHOW aTTECTAllMd B BUIC TECTUPOBAHUS

MIpe/ICTaBJICHBI B TaOmwmie 18.




Tabmmia 18 — [IpumepHslii mepedeHs BOMPOCOB ISl TECTOB

Ne n/nt [IpumepHBIil IepedyeHb BOIPOCOB JUIsl TECTOB Komnerennus

1 HNHcTpykus: npoyuTaiiTe 3aiaHue U BbIOepuTe OUH OIIK-2.
NPaBWILHBIN OTBET.

Kakoii mpu0op 1mo3BoJigeT NoJyuynuTh TOYHbIE JAHHBIE O YaCTOTE
CUTHaJIa B aHAJIOTOBBIX CXeMax?

a) Ocrmtorpad

B) MynbTHMETP

r) BosibT™meTp

2 NHucTpyKuusi: npoynTaiTe 3ajaHue U BbIOepuTe OOMH WJIH OIIK-2.
HECKOJIbKO NPaBUJIbHbIX OTBETOB.

Kak crnemyer yuuThIBaTh BIUSHUE TEMIIEPATyphl HA U3MEPEHUS ITPU
IIPOBEJICHUH 3KCIIEpUMEHTA?

a) UrHopupoBath

r) U3MeHuTh METO U3MEpEHUs

3 NHcTpyKuus: npoynTanTe 3aJaHue H PacnoJI0KUTe BADHAHTHI OIIK-2.
0TBeTA B IPABUJILHOM 110CJIeJ0BATEIbHOCTH.

Pacnionoxure 3Tansl KanMOPOBKU U3MEPUTENILHBIX TPHOOPOB B
IIPABUJIbHOM MOCIIEI0BATEIbHOCTH:

a) OnpeneneHue MNOrpeuIHoCTe n3MepeHuil B porecce padoThl
npubopa.

0) CpaBHeHue MoKa3zaHU Mpubdopa ¢ ITAJTOHHBIM U3MEPEHUEM.

B) Hacrpoiika nmpubopa Ha TpeOyeMbie mapaMeTphl.

I') 3aMuch MOIY4YEHHBIX PE3yJbTaTOB M COCTABJICHUE KAINOPOBOYHOIO
cepTuduKara.

4 NHCcTpyKIUA: IPOYUTANTE TEKCT U YCTAHOBUTE cOOTBeTcTBHE. K OIIK-2
KAA0H NO3ULHNHU B JICBOM CTO0JI01Ie MOA0EepHUTE COOTBETCTBYIOLIYIO
NMO3HUIUIO B IPABOM CTOJIOLIE.

ConocTaBbTe ONMCAHUE METOJIA C €T0 Ha3BaHUEM:
Onucanue Meronia HasBanue merona
_crenenb pastpoca JaHHEIX.
2. Meto, KOTOpHIii BKIItOYaeT B | 0) MeTo1 CTaTUCTHYECKOTO
cebst cOop, aHamu3 u aHaJIM3a
MHTEPIIPETALMIO JaHHBIX C
LIEJIbIO BBISIBIICHUS
3aKOHOMEPHOCTEH.
3. Meton, HanpaBJIeHHbIN Ha B) Metop perpeccun
orpezieNieHue 3aBUCUMOCTH
MEX1y IEPEMEHHBIMHU C LIENbIO
MIPOTHO3UPOBAHUS 3HAUCHHIA
OJIHOM MEPEMEHHOM Ha OCHOBE
JIPYTOM.
5 NHCcTpyKIMA: NpoYUTAiTe 3aIaHHUe U JAaliTe CBOIl Pa3BEePHYTHI OIIK-2




BAPUAHT OTBETA.
Kak cnenyer npeacTaBiaTh pe3yibTaThl SKCIIEPUMEHTA IS
HaWJTY4lIero BOCIPUsTHUs?

HNHcTpykus: npoyuTaiiTe 3aiaHue U BbIOepuTe OUH
NPAaBUWJIbHbINA 0TBET

Kakue HaBbIkM HEOOXOIUMBI JUIsl CO3JaHUS KAUeCTBEHHOMN
MPUHIUIHATIBLHON CXeMBbI?

0) YMenue paboTaTth ¢ MEKPOIIPOIIECCOPAMHU
B) OmBIT B HANTUCAaHUU KOJa
r) 3HaHHE SI3bIKOB MPOTrPAMMHUPOBAHUS

I1K-2.

NHcTpyknus: npoyuTaiTe 3alaHue ¥ BbIOepUTE OAUH WIH
HECKOJIbKO NPaBUJIbHbIX OTBETOB.
Kakyto nadopmaruio cogep>kKut NpuHIMINAIbHASA cXeMa

BJICKTEOHHOFO icioﬁcma?
6i dusnueckoe ﬁa3MemeHHe 3JIEMEHTOB

r) [Ipouenypsl TecTUpOBaHUS

ITK-2.

HHCTpyKUMA: NPpOoYNTANTE 3aJaHHe U PACIIOJIOKUTE BAPHAHTHI
0TBETA B NPABUJIbHOM MOCJ€10BATEILHOCTH.

Pacrnonosxure 3Tansl mpoBepKH paboTOCTIOCOOHOCTH INMEKTPOHHOTO
YCTPOMCTBA B TPABUIIBHOM MOCJIEI0BATEIBHOCTH:

a) [TogxmroueHne ycTpoiicTBa K HICTOYHUKY MUTAHMS U IPOBEPKA €ro
BKIIFOUCHU.

0) [IpoBepka HyHKIIMOHUPOBAHHUSI KIIFOUEBBIX KOMIIOHEHTOB U CHCTEM
YCTpOICTBA.

B) OrnieHka cTaOMIBLHOCTH pabOTHI YCTPOHCTBA MPU HOPMATBHBIX
YCIIOBUSIX 3KCILTyaTalllu.

r) [IpoBenenne GyHKIIMOHATBLHBIX TECTOB U MPOBEPKA PaOOTHI

iCTﬁoi/’ICTBa IIPU PA3JIMYHBIX PEKUMAX.

I1K-2.

HNHCcTpyKuMsA: NPOYUTANTE TEKCT H YCTAHOBHUTE cOoTBeTcTBHE. K
KaK0ii MO3UIUN B JIEBOM CT0JIOLE MOJ0epUTe COOTBETCTBYIONLLYIO
MO3ULMIO B MPABOM CTOJIOLE.

ConocTaBbTe ONUCAHKE CXEMBI C €€ HA3BaHUEM:

Onucanue cXeMbl HasBanme cxeMbl

a) CxeMa 2JIEKTpUYECKUX
COCTMHEHUN

2. CxeMa, oToOpakaromas
(u3nvecKoe pacronoKeHne

KOMIIOHEHTOB ¥ ITPOBOJIOB Ha
IJ1aT€ WIH B YCTPOUCTBE.

3. Cxema, koTOopas B) MoHTaxHas cxema
WLTIOCTPUPYET COCTUHEHUE BCEX

QJICMCHTOB CHCTCMbI, BKJIFOYasd

I1K-2.




NUTaHNE U B3aUMOJIciiCTBIE
MEXIy KOMIIOHEHTaMH, 0e3
YKa3aHUSI TOYHBIX
SJIEKTPUYECKUX XapPaKTEPUCTHK.

10 HNHcTpykuus: npoyuTaiTe 3alaHue U JalTe CBOM pa3BepHYThIN [1K-2.
BapHAHT OTBETA.
Kakwue cpencTBa aBTOMaTH3aIMU POSKTHPOBAHUS TTIO3BOJISTIOT OBICTPO
CO31aBaTh CXEMBI?

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCIUIUIMHE OOYYaroUIMXcs 3a04HON (POopMbI
o0y4eHwus1, mpeIcTaBiIeHbl B Ta0mie 19.

Ta6muma 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne /it [TepeyeHb KOHTPOIBHBIX PAOOT

He npenycmoTpeHo

10.4. Meronuyeckue  MaTepuasbl,  ONPEACIAIOIIME  IMPOLELYypbl  OLIEHHWBAHUS
UHAMKATOPOB, XapaKTepU3YIOIIUX JdTanbl (HOPMUPOBAHMS KOMIETCHLMH, cojaepkarca B
JOKaJIbHBIX HOpMaTUBHBIX akTax [YAIIl, periaMeHTHpPYIOIUX TMOPSJAOK U MPOLEaAypy

MPOBEJCHUS TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00y4aromuxcs
I'VAIL

11. Meroauyeckue yka3aHus sl 00y4YarOUIMXCs MO0 OCBOCHUIO TUCITUTUIMHBI

Metonuyeckue  ykasaHus JUIsi  OOy4arOIIMXCS 1O  OCBOEHHUIO  JIEKIIMOHHOTO
Mmatepuana OCHOBHOE Ha3HAUYEHUE JIEKIIMOHHOIO MaTepuaa — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
rIyOOKoe U SCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JEKIUH B
paMKax TUCLMILIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OpMAIUIO 110 TEME, a B OCBOCHUU
(yHIAMEHTANBHBIX TPOOJeM UCHMIUIMHBI, METOJOB HAYyYHOTO IIO3HAHHS, HOBEWIINX
JOCTHKEHUM Hay4yHOH MbIiciu. B yueOHOM mporiecce JEKIUs BBINOJHAET METOI0JI0IHYECKYIO,
OpTraHU3alMOHHYI0 U MHPOPMANMOHHYIO (QYHKUIMHU. JISKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00JIacTH 3HaHus, €€ mpoOieMbl, AAaeT LeJbHOe NPEACTaBICHUE O IUCLMILUIMHE,
IIOKAa3bIBACT B3aUMOCBS3b C JPYTUMHU AUCLUIUIMHAMM.

[InaHupyemble pe3yabTaThl IPH OCBOCHHUH O0YYAOIIMMHUCS JICKIIMOHHOTO MaTepHaia:

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEACIIACTCS LIEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOM TEME;

— TIOJyYeHHE OTBITa TBOPUYECKOIH pabOoThl COBMECTHO C IPEIOIaBaTeleM;

— pasBuTHE TPOPECCHOHATHHO-NIENOBBIX  KAayecTB, JIIOOBM K TpPEAMETYy W
CaMOCTOSTEJIBHOTO TBOPUYECKOT'O MBIIIIJICHHUS.

— MOsBJIEHUE HEOOXOIMMOT0 MHTEpeca, HEOOXOAUMOTO [l CAMOCTOSATEIbHOM PadoTHI;

— T[OJlyueHHe 3HAaHUH O COBPEMEHHOM YpOBHE pa3BUTHS HAyKd W TEXHUKH U O
IPOTHO3€ UX Pa3BUTHs Ha OJM>KaMIINe TObI;

— HayuyuTbCsl METOJUYEcCKH oOpabaTbiBaTh MaTepuasl (BBIAENATH TJIaBHBIE MBICIH U
NOJIOKEHUsS, TPUXOAUTh K KOHKPETHBIM BBHIBOJAM, TOBTOPATH HMX B  Pa3IUYHBIX
(hopMynHpoBKax);

— TOJIyueHHe TOYHOI'0 IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JIeKuMoOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JAEMOHCTpAlUEel ClailloB U
UCTIONB30BaHUEM pa3aTOYHOTO MaTepuaja TMpU MPOBEIACHUU KOPOTKUX AHCKycCUH 00
0COOEHHOCTSX MPUMEHEHHS OT/IETBHBIX TEMATHUK 110 TUCIUTIINHE.




CprKTypa OpeaoCTAaBJICHUA JCKIIMOHHOIO MaTcpuasa:

— Amnanu3 npobiemHo# cutyaruu. [locranoBka 3amad.

— AHaiu3 METO0JIOTMYECKUX MPUEMOB PELIeHHsI TIOCTABICHHBIX 3a/1a4.

— Paccmotpenue penieHnit TocTaBIeHHBIX 331a4 HA KOHKPETHBIX IpUMepax.

— AmnHanu3 THUMNOBBIX OHIMOOK, BO3HHMKAIOMIMX IPH PEIICHUH AHAJIOTMYHBIX 3a/1ad C
JPYTUMHU UCXOJIHBIMU JAHHBIMH.

— BBbIBOJIBI U pEKOMEHIAIIUH 110 UCTIOJIb30BAHUIO PACCMOTPEHHBIX METOJIOB.

— OTBeTbl Ha BOMPOCHI CAYyIIATENECH.

Mertoandeckue yKa3zaHus [0 OCBOESHHIO JIEKIIHOHHOTO MaTepuaia ¢ ceTd HTepHeT:
1. ExuHoe OKHO A0CTyIma K 00pa3oBaTelbHLIM pecypcam: http://window.edu.ru/:

(O mpoexre: Undopmarmonnas cucrema "EnmHoe okHO AocTyma kK 00pa3oBarelbHBIM pecypcam”
NpPEAOCTaBIsIET  CBOOOAHBIM  JIOCTYN K  Karalory O0pa3oBaTeNIbHBIX  HHTEPHET-PECYPCOB |
MTOJTHOTEKCTOBOM 3JIEKTPOHHON y4eOHO-MeToauueckor Oubmuoreke 11t o0mero U npodeccHoHaIbHOTO
o0pa3oBaHUsl.)

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

2) CXeMOTEeXHUKA aHAJIOTOBBIX JICKTPOHHBIX YCTPOUCTRB: [TMCEMEHHBIE JICKIIHH
http://window.edu.ru/resource/204/25204

3) OmnepanroHHBIE YCUITUTETH

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

4) Pacuet ¢puibTpoB: YueOHOE mocodue
http://window.edu.ru/resource/542/68542

2. Jlpyrue uHTEpHET- pECypChl:

Jlexumu o cxemorexnuke (djvu; 6,86 mb):
http://kai5.ru/download/shema/lecture/files/shema lecture.djvu

Buneo nexuu mmo anektponuke: http://easyelectronics.ru/video-lekcii-po-elektronike.html

11.1. Meronuyeckue ykazaHus 1js 00y4yarouxcs Mo y4acTUIO B CeMUHapax

He npexycMoTpeHo yueOHbBIM IITaHOM.

11.2. MeTtonuueckne ykazaHUsl JJIsi OOyYarOIIMXCS IO TMPOXOKICHHIO MPAKTHYECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aluy y4yeOHOTO
Mpolecca, 3aKIIF0YaIoIascs B BHIIOJIHEHUU 00YYarOIIUMUCS MO PyKOBOJICTBOM IperoaaBaTes
KOMILJIEKCa Y4YEOHBIX 3aJlaHUi C LEJTbI0 YCBOCHUS HAYYHO-TEOPETHYECKUX OCHOB Yy4eOHOM
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIBITA TBOPUYECKON JACSITEILHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS IS 00YUAIOIIEroCs SBISIETCS IPUBUTHE 00YUYarOIIIMMCS
YMEHHUH U HAaBBIKOB ITPAKTUYECKOU IESATENBHOCTH 10 U3Yy4aeMOU TUCIUILIIMHE.

[Inanupyembie pe3ynbTaThl IPU OCBOCHUH O00YYAIOIIMMCS TPAKTUICCKUX 3aHITHI:

— 3aKperuieHWe, yriayOJeHue, paclIMpeHHe M JAeTalMu3allus 3HAHUW TpPU pPEUIeHUU
KOHKPETHBIX 3a7a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CAMOCTOSTEILHOCTH  MBIIICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH M METOJUKaMU HW3YYeHHsS] KOHKPETHOH Yy4yeOHOM
JHCIATUIMHEL


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

— BBIpabOTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHWUW IS
BBITIOTHEHHS 3aJJaHUI;

— ofecrniedyeHre palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUIYAIBHOH (GopM
o0y4eHusl.

TpeboBaHusi K MPOBEACHUIO MPAKTUYECKUX 3aHIATUN
YyebHO-METOAMYECKME  MaTepuainbl JUIsl  MPOBEACHUS  MPAKTHUYECKUX  3aHITHI
YTBEPKAAIOTCS Ha 3aceaHuu KadeIpsl U BBIKJIAIBIBAIOTCS MPENoAaBaTesieM B Hauaje ceMecTpa
B cucteMy LMS u B nuuHbIi KaOMHET CTYJIEHTA.
Jlis mpoBeneHUs MPaKTUYECKUX 3aHSATHH MOXKHO TaKKe€ PEKOMEHIIOBATh CIEAYIOIIUE
y4eOHO-METOAMYECKUE U3JaHUS:
1) [621.38 K 21] BupryanpHas osnektpoHuka. KommbroTepHOE MOJEIMPOBAHHE
aHAJIOTOBBIX ycTpoucTB. / I'.A. Kapnmames. - 2-¢ usn., crep. - M.: I'opsiuas nuHUS -
Tenexom, 2009. - 260 c.
2) [004.9 A 92] MeToapl MPaKTUYECKOTO MPOSKTUPOBAHUS CPEJICTB KOHTPOJISI KauyecTBa
U JUAarHOCTHKH: METOJWYECKHEe yKa3aHus K TNPAKTHUYECKUM 3aHATHSIM U
naboparopubeM padoram / B.A. Aranos. CII16: M3a-so 'YAIL, 2010. - 35 c.

11.3. Meronuyeckue yka3zaHUs A OOYYarOIIMXCS IO BBIIOJHEHHUIO J1a0OpaTOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHBIX paboT oOydaroluics AOKEH YIIIyOUTb U
3aKpenuTh 3HAHMs, MPAKTUUYECKUE HABBIKH, OBJA/JETh COBPEMEHHON METOJUKOW M TEXHUKOU
JKCIEPUMEHTa B COOTBETCTBUH C KBAIM(UKAMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
BrimonHenue 1abopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTeH U KOHTPOJIBHBIX MEPOIPUATUN.

BeinonHenue 51a60paTopHBIX pabOT OOyYaroIMMCs SIBJISETCS HEOThEMJIEMON 4YacThiO
U3YYEHUS JUCLUIUIMHBL, ONpENesseMONl Y4YeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIluM pelIeHue CIeIyoIuX OCHOBHBIX 3a/1a4 00y4aromerocs:

— T[pHOOpeTeHHE HABBIKOB HCCIEIOBaHMS MPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILTNHEI;

— 3aKpeIUIeHue, pa3BUTHE W JeTalu3alusl TEOPeTHMYECKUX 3HAHHUM, NOJY4YEHHBIX Ha
JEeKIMX;

— TOJIlyuyeHHe HOBOW MH(OPMAIUH 10 N3y4aeMOW JUCHIUILINHE,

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboThl ¢ 1a0OpaTOpHBIM
o0opyaoBaHKEM U MpUOOpamMHu.

3ananue u TpeOoBaHMS K IPOBEACHUIO J1a00OPATOPHBIX paboT

YyeOHO-METOAMYECKHE  MaTepuaibl Il MPOBEACHUS  JaOOpaTOPHBIX  paboT
YTBEpPXKJAIOTCS Ha 3acelaHUM Kadeapsl U BBIKIAbIBAIOTCS MPENoiaBaTelieM B Hayalle CeMecTpa
B cucteMy LMS u B nuuHbIi KaOUHET CTyJIEHTA.

IIporpamma uccnenoBaHHii B paMKax KakJol U3 JJaOOpaTOpHBIX paboT, ONMMCAHHBIX B
METOAMYECKUX YKAa3aHUAX 110 JTUHEHHBIM 3JIEKTPOHHBIM YCTPOICTBaM, OpraHH30BaHa 10 00IIei
cxeme:

- UCCIIeIOBATh aMILTUTYIHYI0 XapakTepucTuky: Uppix=y1(Upx);

- uccnenoBath AUX: Uppix=y2(f);

- HCCIe10BaTh Harpy304Hyto xapaktepuctuky: Uppix=y3(Rn);

- U3MEHUTH YTO-IMOO0 (B COOTBETCTBUU C MPOTrpaMMOM HccaeOBaHUN Ul KOHKPETHOM
paboThel) B HCCIEOyeMOM cxemMe U MNOBTOpUTh u3MepeHHus xapakTepucTHK Usppix=y1(Ugx),
Usbix=y2(f) 1 Uppix=y3(RH) ¢ LeIbi0 OLIEHKH BIUSHHUS 3TOT0 M3MEHEHMs Ha XapaKTepPUCTUKU
YCTPOICTBA.




B HekoTophix paboTax HEKOTOpBIE IMyHKTHI MCCIEIOBAHUI MOTYT OTCYTCTBOBAaTh, €CIIU
XapaKTEPUCTUKA I HCCIEAYEMOr0 YCTPOMCTBA HE HMMEET NPUHIMIHAIBHOIO 3HA4YEHMs, a
HOPSIIOK MPOBEJICHHS U3MEPEHUN MOXKET ObITh JPYTUM.

[Ipn mpoBeneHuM HcCIENOBAaHUN JIMHEWHBIX JJIEKTPOHHBIX YCTPOMCTB HMCHOJB3YIOTCS
reHepaTopbl TAPMOHUYECKUX CUTHAJIOB, OCHMILIOrpadbl, CTpeIOuHbIe U IIU(POBHIE BOJIBTMETPHI
Y aMIIEpMETPBI, a I TOYHOTO 3aJaHMs 4acTOThl BXOJAHBIX CUTHAJIOB (B Tex paloTax, Ize 3Ta
TOYHOCTh Ba)KHa) IPUMEHSIOTCS 3JIEKTPOHHOCUYETHBIE YaCTOTOMEPBHI.

[Ipexxae yeM npucTynaTh K KaKUM-TH00 W3MEpPEHUsIM, HY)KHO MPEABAPUTEIbHO U3YyUUTh
HNPUHIUIHATIBHYIO CXEMY HCCIIEAYEMOI0 YCTPONWCTBA, O3HAKOMUTHCS C COCTABOM JIaOOpaTOPHOM
YCTaHOBKH, PAcCIOJIOKEHHEM OpraHOB KOMMYTAllMU W yIpaBlieHUs J1a00paTOpHOTO Makera, a
TaKXKe Hay4YHMThCS MOJIb30BAaThCSI M3MEPUTENbHBIMU Mpubopamu. Kpome Toro, HemocpeacTBeHHO
nepe]; BBHINOJIHEHUEM J1a0opaTOpHOM paloThl cleqyeT corjgacoBaTb C IPENoAaBaTeIeM
OporpaMMy MCCIIEJOBaHUM (NOJYyYUTh BapHaHT 3a/JaHusl), IOJATOTOBUB IPOTOKONI B
COOTBETCTBUU C (OpPMOMi, MPUBEACHHON B MPUJIOKEHUU I KaKJ0W pabOThl, MPeIBAPUTEILHO
OTMETHB Ha €ro MepPBOM JIUCTE COCTAaB OPUrajbl CTYIEHTOB.

JIaGoparophas pabota Nel (makeTNelS8).

HccnenoBanue 3IEKTPOHHBIX YCTPOMCTB, MOCTPOEHHBIX HAa OCHOBE MPEIU3NOHHOIO
onepanuonHoro ycunurens K140V 1408

B pazsbix coueranusx nepekirouareneit S1, S2 u S3 Ha 1abopaTOPHOM MaKeTe MOKHO
CO3/1aBaTh CIEAYIOLIUE CXEMBI:

- MacmTabHOrO ycuiuresns Ha ocHoBe OY B HHBEPTUPYIOIIEM BKIIOUEHUU;

- MaciITabHOro ycunutesns Ha ocHoBe OY B HEMHBEPTUPYIOIIEM BKIIOUCHUH;

- UHTETPUPYIOILETO YCUITUTEIS;

- (huabTpa BHICOKUX YACTOT.

Jlis mpoBeneHUs SKCHEPHMEHTOB MCIONB3YIOTCS IIMPOKOAMAIA30HHbBII TreHepaTop
CUTHAJIOB, BOJIbTMETPHI NIepeMeHHoro Toka B3-38 u ocuumorpad.

IMopstok BeimoaHeHUst paboTer Nel!

1. CornacoBaTh ¢ penogaBaTeIeM IPOrpaMMy MCCIEA0BAHNM.

2. Bxirounts 1a00paTOpHYIO YCTAaHOBKY M U3MEPUTEIbHBIE IPUOOPHI.

3. IToarotoBUTH 1a00PATOPHYIO YCTAHOBKY K pabOTe, BHIIOJIHUB CIIEAYIOIIEE:

- K kiiemMaM X 1-X2 makeTa NOAKIIOYNATH BBIXOJI T€HEPATOPa CUTHAIIOB U BOJBTMETP;

- K kiieMMaM X3-X4 MoJIKIIYUTh OCHUIIorpad 1 BTOpOil BOJIBTMETD;

- IEPEKITI0YATENI YCTAaHOBUTH cieaytomum oopazom: S3 B I, S4 B II, S5 B 3;

- YCTaHOBUTH Ha F€HEPATOPE CUTHAJIOB PEXKUM TapMOHHUYECKUX KOJIeOaHUH.

4. CHATh aMIUTUTYAHYIO XapaKTePUCTUKY MacCIITaOHOTO ycuiauTess Ha 6aze OY

K140Y 11408 B pa3nn4HbIX cXeMaX BKJIIOUEHUS.

Jljis 3TOro yCTaHOBUTH HAa T€HEpPATOpPE CUTHAJIOB MUHHMAJIbHBIM ypOBEHb CHTHajia U
3a/laHHOE IIPENoAaBaTesieM B MPOTOKOJIE PE3YJIbTaTOB U3MEPEHUI 3HAYEHHUE YaCTOThl BXOAHOIO
curHana fgx (ecnu He 3agaHO, TO ycTaHOBUTH fx = 100 I').

Hanee, mocnenoBaTeNbHO 3adaBas HepekiarouatenssMu S u S2 pasnuuHble
KOH(UTYpaIK UCCIIEAYEMOM CXEMBI:

a) MacITaOHBIN ycunuTenab Ha ocHoBe OY B nHBepTUpylomeM BkimouyeHnH ¢ R=10 kOm
u ROC-=22 xOwm (S1 B monoxenuu I, S2 B monoxxenuu 1);

6) MaciTabHbIi ycuuTens Ha ocHoBe OV B uHBepTHpYIouieM BKIoueHHH ¢ R=10 kOm
u ROC-=100 xOm (S1 B monoxxeruu I, S2 B monoxenuu 2);

! TlIompoGHO TIOPAIOK BHIMOJIHEHUS JTAOOPATOPHOM pabOTHl MPHBEAEH TOMBKO s paGoTel Nel. AHamornyHbIe
WHCTPYKIMU JJIsI BBIMOJHEHUsI Tab0paTOPHBIX pabOT MPHBEACHBI B METOJUUYECKHX YKA3aHUAX K J1aOOpaTOPHBIM
paboram. B mpunoxeHun K JaHHOW paboueil mporpamme COIEPIKaTcs MPOTOKOJBI UCCICIOBAHUS SIEKTPOHHBIX
YCTPOMCTB, KOTOpBIE IMPEACTABISAIOT CO0O KpaTkoe H3JI0KEHHE TMOpPSIKa BBIMOMHEHUS] KaXI0d paboThl,
CTPYKTYPHPOBAaHHOE B BHUJE TaONMHIbl ucciaenoBaHuid. @ailibl METOJMYECKUX YKA3aHWI BBIKJIAIBIBAIOTCS
mperoaBaTesieM B Hadaje cemectpa B LMS I'VAIL



B) MaciuTaOHBIA ycunuTens Ha ocHoBe OY B HeMHBepTHUpYIOLIEeM BKIOueHHH ¢ R-=10
KOM u ROC-=22 xOwm (S1 B nonoxeunuu II, S2 B nonoxenuu 1),

UCCIIEI0BATh AMILTUTY/IHYIO XapaKTEPUCTUKY KaX10T0 U3 YCTPOUCTB.

ns aToro cinexyet, u3MEHssl ypoBEHb BXOAHOTO HanpsikeHus Upx B Auarna3one ot 2 mB
10 5 B, usMepsars HanpsbkeHue cur"ana Ha Bbixoge Upprx. [ m3mepenus Upx U Uppix
HCTOJIb3YIOTCS BOJIBTMETPbI B3-38. Pe3ynbrarel M3MepeHHil 3aHOCUTh B MPOTOKOJ, 3aIOJIHSS
SYCHKHU TaOIUIBl B IPOTOKOJIE U3MEPEHUH.

@®opMy BBIXOJHOTO CHUTHaja CJEIyeT KOHTPOJUPOBaTh IO ocuwuiorpady u mpu
NOSIBJICHUM HEJIMHEHHbIX MCKaKeHUH (to0ble 3aMeTHble OTAWYMsA (OPMBI CHTHAT OT
rapMOHMYECKON (YHKIMHM) HYKHO 0O0s3aTeNIbHO JelaThb IOMETKHM B IIPOTOKOJE BO3JIE
COOTBETCTBYIOIINX 3HAaUeHUN Uppix.

5. UccnenoBaTh aMIUIUTYAHO-YAaCTOTHYIO XapaKTEPUCTUKY MacIITaOHOrO YCHJIUTENsS Ha
6aze OY K140Y 1408 B pa3nuuHBIX cXeMax BKIIOUEHHUS.

VYCTaHOBUTh Ha Te€HEPaTOpe CUTHAJIOB BXOJHOE HAIPSHDKEHHE Ha CepelvHEe JTMHEHMHOIo
ydacTKa aMIUIUTYJHOM XapaKTepUCTHKH (TPUOIM3UTEIHLHO paBHOE IOJIOBUHE TOTO 3HAYCHHUS
MaKCHUMAaJIbHOTO BXOJHOTO HaNpsKEHUs, MPU KOTOPOM HHU B OAHOW M3 UCCIEIOBAHHBIX B 1. 4
CXeM He ObUIM 3aMeYeHbl HEJIMHEHHbIE HCKaXEHUs BBIXOJHOT'O CUTHAJIA).

Jlanee, mociemoBaTenbHO 3adaBas mnepexmodatemsiMa S1, S2 um S3  paznmuuHbie
KOH(UTypalmu UCCIeyeMOi CXeMbl, UCCIIE0BATh:

a) MacIITaOHBINA ycunuTeab Ha ocHoBe OV B mHBepTHUpYyIolIeM BKItodeHHH ¢ R=10 kOm
u Roc=22 xOM u mpoctoii nenpto yactoTHoW koppekuuun OV (S1 B monoxenun I, S2 B
nosioxkeHuu 1, S3 B nosnoxxenuu 1);

6) MaciTabHbIi ycunuTens Ha ocHoBe OV B uHBepTHpYIouieM BKIoueHHH ¢ R=10 kOm
u Roc=22 xOm u crnoxHO# 1enbsio dactoTHOW koppekmuu OV (S1 B momoxenun I, S2 B
nonoxkenuu 1, S3 B monoxenun II);

B) MacIITaOHBINA ycminTenb Ha ocHoBe OY B muHBepTHpYIOlIeM BKItoUeHnU ¢ R-=10 kOm
u ROC-=100 xOm u mpocToit 1enbto yacToTHOM Koppekuuu OV (S1 B monoxenuu I, S2 B
MOJIOKEHUH 2, S3 B moJoxkeHuu 1);

B) MaciuTaOHbIi ycuinTens Ha ocHoBe OV B MHBepTHpYIoleM BKItoueHur ¢ R=10 kOm
u Roc=100 xOM u cnoxHo# memnpto yactoTHOM koppekmuu OV (S1 B monoxenun [, S2 B
nojoxenun 2, S3 B monoxenuu II), mccrnenoBaTh aMIUIMTYTHO-4aCTOTHYIO XapaKTEPUCTUKY
KaX0ro U3 YCTPONCTB.

Jns 3TOrO Cclexyer, W3MEHsAs 4YacTOTy BXOJHOrO curHaiga fgx B JMamnazoHe OT
MUHUMAJbHOTO 10 MAaKCHMaJbHOTO 3HAa4eHHUs (B COOTBETCTBUU C BO3MOXHOCTSAMU
UCIIOJIB3YEMOTO0 TE€HEPATOpa TapMOHUYECKHX CUTHAJIOB), MU3MEPATH HAIPSHKEHHE CHUTHAlla Ha
Bbixoge Uppix. 3Hauenne Upx crieayeT MOANEPKUMBATh TOCTOSIHHBIM — JUJISL  KaXKJOTO
yCTaHaBJIMBAEMOr0 Ha TreHeparope 3HaueHus 4actoTsl fpx. s xoHTpons Upx M u3MepeHus
Uppix HCMONB3YHOTCS BOJbTMETPhl B3-38. Pe3ynbpTarhl M3MepeHWN 3aHOCUTH B MPOTOKOIM,
3aI0JIHSAS CTOJIOIBI TAOIUIBI B IPOTOKOJIE.

6. MccnenoBarh aMIUIUTYIHO-YACTOTHYIO XapaKTEPUCTUKY UHTEIPUPYIOLIETO YCUIUTENSA
Ha 6aze OY K140VY/]1408.

Cobpartp uHTErpUpyronuil ycwmmrelb Ha OY, yCTaHOBHB MEPEKITIOYATETN CICAYIOINM
obpazom: S1 B monoxenue I, S2 B monoxxenue 3, S3 B nmonoxenue 1.

Jlanee, 3amaBas pas3IWyHbIC 3HAYEHHUS 4YacCTOTHl BXOAHOTO CHUTHana fgx, H3MEpsTh
HanpspkeHue curxana Ha Bbixoze (Uppix) M 3aHOCUTH JaHHBIE B TAOJIMIy B TPOTOKOJIE. 3HAUCHUE
Upx ciefyer yCTaHOBUTh TaKUM e, KaK W B I. 5, U MOAJEPKUBATh €ro MOCTOSHHBIM IS
Ka)JI0OT0 YCTaHABJIMBAEMOTr'0 Ha F'€HepaTOpe CUTHAIOB 3HAUYEHUS YacTOTHI fpx.

7. Tlo oxoHuaHuu paboThl W/mWiaM 3a 3..4 MUHYTHl O KOHLA 3aHATHS BBIKIIOYUTH
U3MEpUTENIbHBIE TMPHOOPHI, J1a0OpPaTOPHBIM MaKeT M MOJAMUCATh IPOTOKON H3MEpeHHH Yy
MIPENOIABaTEIS.

Kontponbabie Bompock 1o 1abopatoproit padore Nel (makeTNelS).



1. Kakoe yCTpoiCTBO Ha3bIBalOT ONEPALMOHHBIM yCHWIINTENEM, 4eM orinuyaercs OV or
JIPYTUX YCHUIIUTENEH?

2. KakuM TpeOOBaHUAM JOJDKEH YJOBIETBOPSTH MACATIbHbIN OMEepalMOHHbIN YCHUIUTEIh
U noyemy?

3. ITosicaute cBOMCTBO BUPTYyaiabHOro Hysisi OY Ha KOHKPETHOM NMpUMepe MacCIITaOHOTO
YCUIIUTESL.

4. Tlepeuucnute Kackaabl THIOBOW cTpykTypel OV u chopmynupyiite TpeGoBaHus,
KOTOpbI€ K HUM MPEIbSBISIOTCA.

5. B 4acTHOCTH, KaK MpOSBISETCS OTIMYME COOCTBEHHOro Ko3(dduuumeHra ycuiaeHus ot
OCCKOHEYHOCTH B pabOTe MACIITAOHOTO yCHIIUTES?

6. Kak cka3piBaeTcs KOHEUYHOE 3HAUEHUE BXOJHOIO CONpPOTUBIEHUs peanbHOro OY Ha
3HaYeHUH K03 PUIMEeHTa yCUIEHUSI MacIITAOHOTO yCUIuTens?

7. N300pa3ute cxemy MacmrtabHoro ycwiutens. Jlaiite BbIBOI (OpMyJbl A €ro
ko3¢ duLIMeHTa YCUICHHUS.

8. Kakumu enie napamerpamu (momumo RBX, RBbBIX n K0) xapakrepuzyercs OY?

9. MH3o00pazute cXxeMy CYMMHPYIOIIETO YCUIUTENs. BbIBeauTe  BBIPaKCHHE,
CBSI3BIBAIOILIEE HAMPSKEHUS HA BXOAAX C HANPSDKEHUEM Ha BBIXOJIE.

10.1300pa3ute cxemy uHTETpUpYyMomero ycwimrels Ha OY 1 BhIBEAUTE BRIPAKCHHUE IJIS
€r0 4aCTOTHOM NepeJaTOYHON XapaKTEPUCTUKH.

11.Kakue TpeOoBaHUS NPEIbBISIIOTCS K YaCTOTHBIM cBoiicTBaM OY?

12.Kakoif ¢axkTop OrpaHHYMBAET MAKCUMAaJIbHO JOIYCTHMbIE 3HAUYE€HUS HOMHHAJIOB
COTPOTHUBIICHUH B CX€ME MacCIITaOHOTO YCUIIUTENS?

13.Kakoii (akTop OrpaHMYMBAET MHHHUMAJBHO JIONMYCTHMbIE 3HA4YCHHUS HOMUHAJIOB
COIPOTHUBIICHUH B CX€ME MacIITaOHOTO YCUIIUTENS?

14.IToueMy 3HaueHHUE CONMpPOTHBIEHUS R+ He BiuseT Ha KOI(DDUIMEHT yCHICHHS CXeM
MacCIITa0HBIX YCUIIATENCH?

15.C kakoil 11enpl0 B CXeMbl MacIITaOHBIX YCHUJIMTENEH BBOAST CONMPOTHUBIICHHUE B LIEMH
HeuHBepTHpytoiero Bxonaa (R+)?

16.ITosicauTe cMBICT TEpMUHA "YacTOTHAs KOPpPEKLUA" MPpUMEHUTENBHO K OY.

17.BeiBeaute hopmyny anisg AUX cxemsl Ha OY B HHBEPTUPYIOLIEM BKIOYEHHUH, KOTJIA B
LIeNH OTPHUILIATEIbHOM 00paTHOM CBSA3M BKIIIOYEHA MHIYKTUBHOCTb.

JIaGoparophas padorta Ne2 (maketNell).

HccnenoBanme n30MpaTeIbHOTO YCHITUTENSI HU3KOW 9aCTOTHI.

Lenb paboTHI: MPaKTUYECKOE UCCIIEJOBAHUE CBOMCTB HU3KOYACTOTHOTO M30UPaTEIbHOTIO
YCHJIUTENS] Ha OCHOBE OTEPAIIMOHHOTO YCHIIMTENS C TBOWHBIM T-00pa3HBIM (QHIBTPOM B IIETIH
00paTHOM CBSI3U.

B pabote mocnemoBaTenbHO HCCIEAYIOTCS aMILTUTYAHO-YaCTOTHBIE XapaKTePHCTUKU
CIEAYIOLIUX YCTPOUCTB:

- ONEpaluOHHOro ycuiutens Oe3 oOpaTHOW CBs3M (B pe3yibTaTre OINpeaessieTcs
JKCHepuMeHTaIbHoe 3HaueHue Ko);

- nBoiiHOTO T-00pa3HOro MOCTA;

- U30MpaTeNbHOTO YCUIINTEINS, TOCTPOeHHOro Ha ocHoBe OV, oxBaueHHoro 2T-mocToM B
LMY OTPHUIIATETIbHOW 00paTHOM CBS3H.

KoHTpoisbHBIE BOITPOCHI

1. KakoBa (u3nueckas CymHOCTb IPOILIECCOB, JIekKAIUX B OCHOBE CEIEKTUBHOTO

a¢ddexra qBoitHoro T-o6pazHoro ¢pumsTpa?

2. N300pa3ute aMIUIUTYIHO-YAaCTOTHYIO U (Pa304acTOTHYIO XapaKTEPUCTUKU JIBOIHOTO
T-o6pa3Horo ¢puiabTpa U MOSACHUTE HA 3TOM MPUHIMII €10 (PYHKINOHUPOBAHUSI.

3. JMaiite oObscHeHHEe H30UPATEIbHOMY CBOMCTBY ONEPALMOHHOIO YCHJIHUTEIS C
IBOMHBIM T-00pa3HbBIM (PUIBTPOM B IENH OTPUIIATETLHON O0OpaTHON CBSI3U, OOBSICHUB, B



Y4aCTHOCTH, MIOYEMy Ha 4acToTe kBazupe3oHaHca y 2T-mocra Habmogaercs MunumMyM AYX, a'y
ycunutens ¢ 2T-mocTom B 11enmu 0OpaTHOM CBSI3U HA TOM K€ YaCTOTE OKA3bIBAETCS MAKCUMYM
AYX?

4. Ouenute BnusHue kodpduuuenta ycuwienus OV Ha uszbupareiabHbIE CBOWCTBA
yCUIIUTENS ¢ ABOMHBIM T-00pa3HbIM MOCTOM B LIeNTU 0OpaTHOM CBA3H.

5. Kak M3MeHHUTh 4acTOTy KBa3Mpe30HaHca IO0JI0COBOTO0 M30UPATENbHOTO YCHUIUTENS C
4aCTOTHO-3aBUCUMOM 00paTHOM CBsI3bI0?

6. Uto Takoe 1OOPOTHOCTH MOJOCOBOTO M30MPATEIHHOIO YCHIIUTENS, U KaKUM 00pazom
MOJKHO BJIMATDH Ha €€ 3HauYeHue?

7. IlpoaHamu3upyiTe, KaKk MOKET MOBJIMATh YBEJIWYEHUE COIPOTHUBIICHHM PE3NCTOPOB
2T-MocTa mnpu COXpaHEHMM 4YacTOThl KBasupe3oHaHca (T.e. emkoctn Cl - C3 Takke
MIPOMOPLIUOHAIIBHO YMEHBIIAIOTCS) Ha aMIUIUTYAHO-4aCTOTHYIO XapaKTePUCTHUKY
U30MpaTEeIHLHOr0 YCHIIUTENs?

8. Kakne emé cymecTByroT CiocoObl peanu3anui u30upaTeNnbHbIX ycunuTenein? B uem
3aKJIIOYAlOTCd  MPEUMYIIECTBA PACCMOTPEHHOT0  Clocoba MOCTPOeHHS H30MpaTeIbHOTO
YCUJIUTEJNS U B YeM HEJJOCTATKU 3TOT0 criocoda?

9. [Ipoananu3upyiTe BO3MOXKHOCTb CO3[JaHUs U30MpaTeNbHOro ycunutens Ha 6aze OV ¢
LC-konTypom B 1ieriu oOpaTHOM CBSI3U U 1aliTe TOSCHEHUS.

10. Ha3zoBure 00nacTd NMPUMEHEHHUs YaCTOTHO-U3OMpATENIbHBIX YCWIMTENEH W JaiTe
pa3BepHYyTbIe KOMMEHTAPHH.

11. Kakue ¢(akTtopbl OrpaHHYMBalOT BBHIOOP HOMHHAJIOB KOMIIOHEHTOB JABOMHOro T-
00pa3HOro MOCTa MpH 3aJJaHHON YacTOTe KBa3upe3oHaHca?

12. Hapucyiite kakoi-HuOya» BapuanT cxeMbl @HY Ha ocHoBe OV, 0XBayeHHOTO
YaCTOTHO-3aBUCHUMOM OOpaTHOM CBS3bI0, U MOSICHUTE MIPUHIIMII €€ TIOCTPOEHUS U pabOTHI.

13. Hapucyiite kakoi-HuOya» BapuanT cxembl ®BY nHa ocHoBe OV, 0XBayeHHOTO
YaCTOTHO-3aBUCHUMOM OOpaTHOM CBS3bI0, U MOSICHUTE MIPUHIIMII €€ TIOCTPOEHUS U pabOTHI.

14. Hapucyiite kakoii-HHOy1b BapuaHT cxeMbl PO (pexekTopHOro (puiabTpa) Ha OCHOBE
OV, 0XBaueHHOTO YaCTOTHO-3aBUCHUMOM OOpaTHOM CBSI3pI0, W TOSACHUTE NPUHLHUI €€
HOCTPOCHHUS U pabOTHI.

JIaGopatophas padota Ne3 (maketNelO0).

HccnenoBanue ycunurens, NOCTPOEHHOT0 Ha ocHOBE MUKpocxembl K118YH1

Llenp paboThl: H3y4YeHHE MNPHUHLIMIIOB MOCTPOSHHUS TPAH3UCTOPHBIX YCHIIUTENIEH
YCTPOMCTB C PE3UCTUBHO-EMKOCTHBIMU LIETISIMUA MEXKKAaCKaIHbIX CBSI3€H, METOJUKN U3MEpPEHUs U
pacudera ux XxapakTepUCTHK Ha npumepe MukpocxeMsl K118VHI.

KoHTposibHBIE BOITPOCHL:

1. OO0bscHUTE Ha3HAYCHHUE KAXKIOTO AJIEMEHTA CXEMbl TUIIOBOIO YCHIUTEIBHOIO KacKaaa
Ha OUTIOJIIPHOM TPAH3UCTOPE.

2. llepeunciaute BHIBI MEKKACKAJHBIX CBSI3ed U JalTe MX CPaBHUTEIBHYIO
XapaKTePUCTHKY.

3. OObscHUTE Ha3HAYCHHE OTPULATEILHONH OOpaTHOW CBSI3U MO TOCTOSHHOMY H
MIEPEMEHHOMY TOKY U CXEMOTEXHHUYECKHE CIIOCOObI €€ peann3alii.

4. W3noxuTe METOIMKY aHalIM3a YaCTOTHBIX XapaKTEPUCTHK YCWIUTENS C PE3UCTHUBHO-
€MKOCTHBIMU MEXXKACKaHBIMU CBS3SIMH.

5. Ilepeuncnure crocoObl U3MEHEHHs K03((DUIIMEHTa YCUIICHNST YCUITUTEIBHOTI0 Kackaza
Ha OUTIOJIIPHOM TPaH3UCTOPE.

6. OOBbsCHUTE METOAMKY M3MEpPEHHMs BXOAHOTO U BBIXOJHOTO CONPOTHBICHHS
3JIEKTPOHHOT'O YCTPOUCTBA.

7. O0BsicHuTe HAOMIOIAEMBIH XapaKTep HArpy304HON XapaKTePUCTUKH.

8. OObsicHuTe HaONIOaeMbIl XapakTep SKCIepUMeHTanbHO cHATOM AUX ycunurens B
00J1aCTH HU3KHUX YaCTOT.



9. OObsicHuTe HAOIIOAAEMBI XapaKTep AKCIEPUMEHTANbHO CHATONH AUYX ycunutens B
00J1aCTH BBICOKHX YacTOT.

10. CpaBHHTE pacdeTHYIO M SKCIIEpUMEHTaIbHYI0 AUX, yKa)kuTe BO3MOKHBIE TIPUYUHBI
HX OTJINYUSL.

11. TIlepeuucnure crnocoObl HHU3KOYACTOTHOM KOPPEKIMH aMIUTUTYIHO-4aCTOTHOM
XapaKTEPUCTUKH TPAH3UCTOPHBIX YCHIMTEIEH.

12. Ilepeuncnure cnocoObl BBICOKOYACTOTHOW KOPPEKLUMH AaMIUTUTYAHO- YaCTOTHOM
XapaKTEPUCTUKH TPAH3UCTOPHBIX YCHINTEIEH.

13. Ilpoanamusupyiite, kak mnosauseT Ha AUX HccIegOBaHHOTO —YCHUIIMTENS
MOAKITIOYEHNE OJTOKHPOBOYHON €MKOCTH MEXTy BbIBOAOM 11 m oOmumM mpoBogom (Tpedyercs
HapucoBaTh 2 AUX: HCXOJHYIO U € IOJKIIOUEHHOW EMKOCTBIO).

14. TIlpoanamusupyiite, kak mnoBiauser Ha AUX wHccregOBaHHOTO — YCHUIIUTENs
HOJKJIIOUEHHE OJIOKMPOBOYHONW €MKOCTH MEXKAY BBIBOJAOM 2 U OOIIMM MPOBOAOM (Tpedyercs
HapucoBaTh 2 AUX: HCXOIHYIO U C IOJIKJIFOUYEHHOW EMKOCTBIO).

15. Ilpoanammsupyiite, kak mnosauseT Ha AUX HccIegOBaHHOTO — YCHUIIUTENS
MOAKITIOYEHNE OJOKMPOBOYHOM €MKOCTH MEXIY BBIBOJIOM 5 M oOHmIMM TMpoBOAOM (TpeOyeTcs
HapucoBaTh 2 AUX: HCXOJHYIO U € TOJKIIOUEHHOW EMKOCTBIO).

16. Ilpoanamusupyiite, kak mnoBiauser Ha AUX wHccregOBaHHOTO — YCHUIIUTENs
HOJKJIIOUEHHE OJOKMPOBOYHOM €MKOCTH MEXIY BBIBOJOM 12 M oOImuM mpoBoxoM (Tpedyercs
HapucoBaTh 2 AUX: HCXOIHYIO U C IOJIKJIFOUYEHHOW EMKOCTBIO).

JlabopaTopHas pab6ota Ne4 (MmakeTNe21).

HccnenoBanne OectpaHchOpMAaTOPHOTO  YCHJIUTENS MOIIHOCTH HAa MHKpOCXeMe
K174VHA4b.

Llenp paboThl: ucclenoOBaHME MPUHLMIOB JEHCTBHSA, TEXHUYECKOH peanu3aluud u
OCHOBHBIX XapaKTEPUCTHK YCWIATEN MOIHOCTA Ha MUKpocxeme K174YHA4b.

KoHTponbHbIE BOIPOCHI:

1. TloueMy B cxeMax yCWJIHMTENEH MOITHOCTH HCIOJB3YeTCS OTpHUIATeIbHAsi OOpaTHas
CBSI3b, HECMOTPSI Ha TO, YTO OHA YMEHBINIAET KOI(PPUIIMESHT YCUICHUS?

2. Kakue cxeMOTeXHMYECKHE pEeUIeHHs] HCIHOJb3YIOTCA B BBIXOJHBIX KackKajax
MHTETPAJIbHBIX YCUIINTENEH MOILHOCTH?

3. Kakoe BiMsHME OKa3bIBaeT OTpULIaTelIbHAas OOpaTHas CBs3b Ha AaMIUTUTYJIHO-
YaCTOTHYIO XapaKTEPUCTUKY YCUIIMTENS U ToYeMy?

4. Kak BausieT xapakTep Harpy3Kd Ha XapakTepUCTUKH ycuiuTens? OObACHUTE TPUYUHBI
OTMEUEHHOTO BIIUSHUS.

5. IlosicHuTe OCHOBHBIE MPUHIIUIBI TOCTPOSHHUSI UHTETPAJIBHBIX YCUJINTENEH MOIIHOCTH
10 IPUHLMIIHAIBHOU CXEME.

6. Jli1 9ero BO BXOAHOW LIENU UCCIIENYEMOU MUKPOCXEMBI YCTAaHOBJIEH pa3IeIUuTEIbHBIN
KOHJeHcaTop?

7. Ilpoananu3upyiTe, KaKk MOXET TIOBJIUATh HW3MEHEHHE 3HAU€HUS EMKOCTH
pa3aeNuTeIbHOrO KOHAEHCATOPA HA XapaKTEPUCTUKH CXEMBI.

8. Uro Takoe cxema J[lapimuHrroHa, moyemMy oOHa oOecrieuMBaeT OOJBIIOE YCUJICHUE
Kackaza’?

9. AHanu3upys BHYTPEHHIOIO CTPYKTYPY MUKPOCXEMBI, TOKaXHUTE, YTO 0OpaTHas CBA3b
yepe3 R14 BHyTpr MUKPOCXEMBI SIBIISIETCSA OTPULIATENILHOM.

10. IMokaxxuTe 1enu Mogauu cMelneHus Ha 6a3zy BxoaHoro Tpansuctopa (VT3) B cocTase
mukpocxemsl K174V H4b.

11. IIpoananm3upyiite, kak nosnuseT Ha AUX n3meHenue eMkoctr KoHaeHcaropa Cpr Ha
TUIIOBOW CXEM€ BKJIFOUEHUSI MUKPOCXEMBI.

12. TIpoananusupyiite, kak nosiuseT Ha AUX n3meHeHne eMKocTH KoHaeHcatopa Cpp
Ha TUIIOBOI cXeMe BKIIOYEHHS] MUKPOCXEMBI.



13. Kakue cxeMOTeXHMYECKHE NPUEMBI HCHOJIB3YIOTCA Ui CTAaOMIU3ALMH PEKUMOB
TPaH3UCTOPHBIX KacKajoB B OecTpaHchopMaTopHbX YM?

JlabopaTopHas pabota Ne5 (MakeTNeS).
HccnenoBanne TPaH3UCTOPHBIX — YCHWJIMTENEH MOIIHOCTH C  TpaHC(POPMATOPHBIM
BBIXOJIOM:

Yacts 1. MccnenoBanue 0JHOTaKTHOTO YCUIIUTENSI MOIHOCTH B PEKUME Kilacca A

Yacts 2. UccnenoBanue ABYXTaKTHOTO YCHIJIMTENSI MOIHOCTH B pexkuMe kiaccoB A, AB u
B.

[lens paOoThl: M3yyeHHE CBOMCTB TPAH3UCTOPHBIX YCHIIMTENEH MOIIHOCTU C
TpaHC(OPMATOPHBIM BBIXOJOM, paloTalommx B pexumax kimaccoB A, AB u B u ux
CpPaBHUTEJIBHBIN aHAJIN3.

KoHTposbHBIE BONPOCHL:

1. OOBsicHUTE OTIANYUSA OJHOTAKTHBIX M JBYXTAKTHBIX YCUJIUTENIEH MOIIHOCTH: YTO AT
UCIIOJIb30BAaHUE JIBYX TPAH3UCTOPOB BMECTO OJTHOIO?

2. Pacckaxute 0 HazHaueHMHM TpaHcopmatopoB B YM; mouemy onHa u3 0OMOTOK
KaXJI0ro TpaHchopMaTopa ABYXTaKTHOro Y M pa3zzeneHa Ha 1Be CEKIH?

3. Jaiite onpenenenus pexumoB A, B, AB; oObsicHute, mouemy pexum padbotsl YM
CBsI3aH C TOKOM ITOKOSI TPAH3UCTOPOB.

4. CpaBHute cBoiicTBa pexknumoB A, B, AB B ycuiuTensix MOIIHOCTH TO OCHOBHBIM
napameTpam: BbIXOJIHAasi MOIIHOCTh, MOITHOCTh noTpebinenus, KIIJ u 1. 1.; moaTBepauTe oTBET
JTAaHHBIMU TIPOBEJICHHBIX SKCIIEPUMEHTOB.

5. Uro Ha3bIBalOT HEIMHENHBIMH MCKaKeHHAMH? KakoBbl NpUYMHBI BO3HMKHOBEHMS
HEJIMHEWHBIX UCKaKeHUH B TpaHC(HOPMaTOpHBIX Y M Ha OUMOJISPHBIX TpaH3UCTOpax?

6. Kak yMEHbIINTH ypOBEHb HEJIMHENHBIX UCKaXEHUN YM?

7. UTo Ha3bIBAIOT YACTOTHBIMM HCKAKEHUSMHU, KaK YMEHBIIUTh YpPOBEHb YaCTOTHBIX
uckaxeHuit YM?

8. Kakue wuckaxeHuss BHOCAT TpaHchopMaTropbl B cocTaBe YM, Kak HX MOXHO
YMEHBIINTD?

9. I[louemy Ha BXOJE W BBIXOJIe TPAH3UCTOPHBIX YM ¢ TpaHC(hHOPMATOPHOI CBSA3BIO YACTO
yCTaHABJIMBAETCS] MOHMKAIOIIUE, a He MOBBIMIAIOIINE TpaHCHOpMATOphl (BeAb MOHIKAIOLIIMN
TpanchopMaTop yMEHBIIAET HAMPsSHKEHUE, a TOBBIMAIIUA MOT OBl 00ECHEYUTh €ro
JIOTIOJTHUTEIBHOE YBEIUYCHHE)?

10. KakoB cmbicn TepmuHa 'corjacyromuil", NPpUMEHUTENBHO K TpaHcpopmaTtopy B
COCTaB€ yCHJINTEJS MOIIHOCTH: YTO C YEM OH cOrJjiacyer?

11. Tlosicuutre cMbICI TepMHHA '"TOKOCTaOWIM3UPYIOMIMH', TPUMEHUTENBHO K
COIIPOTHUBIIEHUIO R M 00BsACHHUTE, KaK 3TOT TEPMHUH COTJIACyeTcs C JaHHBIMU U3MEPEHUIl ToKa
KOJUIEKTOPA.

12.  Ilpemnoxure  KakoW-1nOO  BapuaHT  CXEMbl  YCHJIMTENsl  MOIIHOCTH  C
TpaHC(OPMATOPHBIM BBIXOJIOM Ha MOJIEBBIX TPAH3UCTOPAX.

13. Kakue QaxkTopbl OrpaHMYMBAIOT 3HAYEHHE MAKCHMaJbHOM BBIXOAHON MOIIHOCTU
TpaHcGopmaTopHbIXx YM Ha TpaH3ucTOpax?

14. Kakue eme kiaccel ycuiieHus (IOMUMO paccMOTpeHHBIX A, AB u B) npumenstorcs B
TPaH3UCTOPHBIX YM?

15. Hapucyiite cxeMy MOCTOBOIO TPaH3UCTOPHOTO  YCWJIMTENSI MOIIHOCTH C
TpaHC(HOPMATOPHBIM BBIXOIOM M OOBSICHUTE IPUHLIUIT €€ ITOCTPOSHUS.

16. HapucyiiTe cxemy ABYXTakTHOro kackana YM c TpaHC(hOpMATOpPHBIM BBIXOJOM, B
KOTOPOM TPaH3UCTOPHI ObLITN ObI BKIIOYEHBI 0 cXeMe ¢ o01iei 6a3oil.

17. Hapucyiite cxeMy JABYXTakTHOro kackaza YM c TpaHC(hOpMATOpPHBIM BBIXOOM, B
KOTOPOM TPaH3UCTOPHI ObLITN ObI BKIIOYEHBI 10 CXeME € OOIIMM KOJUIEKTOPOM.



18. Jloka)kure TEOPETUYECKH, YTO PABEHCTBO BBIXOJHOTO COINPOTHUBIIEHUS HMCTOYHHKA
CUTHAJIOB U CONPOTHUBIICHUS HArpy3KdW oOecrnedynBaeT MaKCHUMyM MOUIHOCTH, BBIJENISIEMON B
Harpyske.

JIaGopatopHas pabota Ne6 (MmakeTNe7).
HccnenoBanue KOMIIEHCAIIMOHHOTO CTA0MIN3aTOPa HAMIPSHKEHUS.

Lenbp paboThl: HccieOBaHUWE MPHHLMIA TOCTPOCHHS M OCHOBHBIX XapaKTEPHCTUK
KOMITEHCAI[MOHHOTO CTa0MIM3aTOpa HATIPSKEHHUSL.

KoHTposbHBIE BONPOCHL:

1. TloscHuTe CTPYKTYpY M HpPHUHLUIN pabOThl MPOCTEHIIEro KOMIEHCAIIMOHHOTO
crabunmuzaropa.

2. [losicHuTte CTPYKTYpy M MPUHIUI pabOTHI OCJIE0BATEIBHOTO CTA0MIN3AaTOPA.

3. IlosicHUTE CTPYKTYPY M MPUHLUI pabOTHI MapajuIeIbHOI0 CTa0MIN3aTOpa.

4. KakoBbl 0COOCHHOCTH TIOCIIEIOBATEIHFHOTO M MApaIeIbHOTO CTa0UIN3aTOPOB?

5. KakuM# OCHOBHBIMHU XapaKTePUCTUKAMHU OLICHUBAIOT Ka4eCTBO CTAOMUIM3aTOpa

HaIpsKeHus?

6. Kakum 06pa3zoM xapaKkTEepUCTHKH MO3BOJISIOT CPABHUBATH UCTOYHHUKH JIEKTPOITUTAHUSA?

7. Yem oTaM4aeTCs mapaMeTPUIECKU CTaOUIN3aTOP OT KOMITIEHCAIITHOHHOTO?

8. Kak MOXHO yCOBEpILICHCTBOBAaTh IMapaMETPUUYECKUN CTaOWIM3aTOp HANpsKEHUS C
LIEeTBI0 YBeMn4YeHus1 KodduimenTta crabummuzanuu?

9. Kakue TpeOoBaHMS MPEIBIABIAIOTCA K HCTOYHUKAM DJICKTPONMMTAHUS U K
cTabunu3aTopaM HanpsKeHus?

10. Kakme cxemMHBIE peELICHUS TMPUMEHSIOTCS NpPHU IOCTPOSHUH CTaOMIN3aTOPOB
HaIpsKEeHNs?

11. Kak mnoBeicuTh KO3((GUIMEHT TNOJABJICHUS IyJIbCAMi B KOMIIEHCAIMOHHOM
cTabunmn3aTope HanpsHKeHUs ?

11. Kak mnoBbeicuTh KO3(PPUUIMEHT TOAaBIEHUS MyJbCalMd B MapaMeTPUUECKOM
cTabunm3aTope HanpsKeHUs ?

13. TloscHuTe Ha3HAuY€HWE DJIEMEHTOB NPHUHLMIIMAIBHOW CXEMbBI HCCIEAYEMOTO
cTabmim3aTopa.

14. Kak nomkHa BBITJISAETh Harpy3o4Has XapaKTepUCTHKA HICaIbHOro crabuimszaropa
HaIpsDKEHUs U Iovemy?

15. Yro Takoe cxema J[lapauHrrona, B 4éM €€ JOCTOMHCTBA M IIOYEMY B KadecTBE
PeryIHpyIOIIETo 3JeMEHTa MPENOUTUTENbHEE ObLIIO CIIOBF30BAaTh UMEHHO TaKoe perieHue?

16. Pacckaxure O Ha3HaA4eHWH cMmeniamomero crabwmutpona VDI B cxeme
HCCIIeI0BAaHHOIO CTabUIIN3aTopa.

JlabopaTtopHas pab6ota Ne7 (MakeTNe20).
HccnenoBanue penakcaliOHHBIX T€HEPATOPOB HA OCHOBE ONEPALIMOHHOTO YCUIIUTEI.
[lenp paO®oThl: MCClEAOBAHWE MPUHLHUIIOB MOCTPOEHUS, (QYHKUMOHHUPOBAHUS M pacyeTa
napamMeTpoOB peIaKCallMOHHBIX FT€HEPATOPOB HA OCHOBE ONEPAIIMOHHBIX YCUIIUTECH.
KoHTpoJIbHBIE BOITPOCHL:
1. IlepeuncnuTe OCHOBHBIC CBOMCTBA WHTETPAIBHBIX OMNEPANMOHHBIX YCHUIUTENEH MpH
paboTe B pexume OOJIbIINX YPOBHEH CUTHAJIOB.
2. Pacckaxure o0 Tpolecce BO3HMKHOBEHMs TI€HEpallud B  aBTOKOJeOaTelTbHOM
penakcauMoHHOM ycTporcTBe Ha OY.
3. Pacckaxute o mporuecce ¢GOPMUPOBAHUS BBIXOJAHOTO HMIYJIbCa B IKAYIIEM
MynbTUBHOpaTope Ha OVY.
4. Tlouemy ¢opMa BBIXOJHBIX HMITYJIBCOB pENaKCAllMOHHOTO TeHepatopa Ha OY He
MPSIMOYTOJTbHAS, a OJTM3Ka K TpanenuuaaIbHOM?
5. PacckaxuTe 0 Ha3HAUYEGHUU DJIEMEHTOB B LEMSAX OTPUILIATEIHHONW M TMOJOKHUTEIHHOM
00paTHO¥ CBSI3M pelaKCallMOHHBIX reHepaTopoB Ha OVY.



6. Kakx MOXXHO W3MEHATH NEPUOJ CJIENOBAHUSA U CKBa)XHOCTh HMITYJIBCOB Ha BBIXOJE
aBTOKOJIeOaTeTbHOrO MYyJbTHBHOpaTOopa Ha ocHoBe OVY? Hapucyiite cxemy, 100aBUB AMOI B
[enb OTPHULATENbHOM OOpaTHOW CBSI3UM TakK, UYTOOBI JJIMTEIBHOCTh MOJOXKHUTEIbHON (ha3bl
KoseOaHus ObljIa MHOTO MEHbIIIE JUIUTEIbHOCTH OTPULIATEIbHOM.

7. Kakue (akToppl OrpaHHYMBAIOT MAaKCHMAJIbHO BO3MOXKHOE 3HAUCHHE IapaMeTpoB
Bpemszanatonux aneMeHToB (R+, ROC+, ROC-. u C) B penakcalMOHHBIX TeHepaTopax Ha
ocHoBe OVY?

8. Kakue ¢akropbl orpaHMuMBalOT MHUHHMAaJIbHO BO3MOXKHOE 3HAUY€HHE MapaMeTpoB
BpeMszanatomux snemMeHToB (R+, ROC+, ROC-. u C) B penakcallMOHHBIX I'eHepaTopax Ha
ocHoBe OVY?

9. Kakue ¢Qakroppl OrpaHMYMBAIOT YAaCTOTy HMIIYJbCOB  aBTOKOJEOATENHLHOTO
MYJIbTUBHOpATOpa CBEPXY (MHBIMH CJIOBAMHM, IOYEMY HENb35 CO3/1aTh CXEMY C OUY€Hb OOJIBIINM
3HAYEHHUEM YacCTOThI T€HEPUPYEMBIX KOIeOaHMii)?

10. Kakue (akTopsl OrpaHMYMBAIOT YacTOTy HMMIIYJIbCOB aBTOKOJEOATEIHLHOTO
MyJIbTUBHOpaTOpa CHHM3Y (MHBIMH CIIOBaMHM, MOYEMY HEJb3sl CO3/1aTh CXEMY C OYECHb MaJbIM
3HAYEHUEM YaCTOThI FTEHEPUPYEMbIX KOJeOaHui)?

11. Bausier 11 Ha mepuoj KojieOaHUM aBTOKOJEOATEIbHOTO MYJIbTHBHOpAaTOpa BXOJHOE
conpotuBieHne OY, HA OCHOBE KOTOPOTO OH MOCTPOEH?; €CJIM BIMUSET, TO KaK, €CIH HET, TO
noyemy? (CpaBHHUTE JIB€ CXEMbl C OJAMHAKOBBIMH HOMMHAJIAMU BPEMS3aJalONIUX 3JEMEHTOB, B
KOTOPBIX UCTIOb30BaHbl OY ¢ pa3HbIM 3HAUEHHEM BXOJIHOTO CONPOTUBIICHHUS).

12. Yto obmiero u B 4éM paziuyusi MEXIy ONEPAlMOHHBIM YCHIIUTENIEM U aHAJIOTOBBIM
KOMIIapaTOpPOM HAIpPS)KEHUN?

CrpykTypa ¥ hopMa 0TYETA O Ja0OpaTOpHOM padoTe

1. TUTynBHBIN THCT

2. llenp 1 3amaun pabOTHI.

3. TeopeTnueckue CBEJCHUS O METOaX PEIICHHUs TOCTABIICHHBIX 3a7ad.
4. Cxema J1abopaTOpHOM YCTAaHOBKH
5
6
7

. Pe3ynbTarsl u3aMepeHuii U pacyeToB.
. I'padpuaeckue 3aBuCUMOCTH.
. BeIBOZIBI.

TpeboBanus K 0(hOPMIICHHUIO 0TYETa O JJA0OPaTOPHOM paboTe

Crpyktypa u dopma oTdeTa O JIaOOpaTOPHOU padOTEe SIBISACTCS THUIIOBOM IS Ka)KIOU
paboThI:

B otuere no paboTe 10MKHBI OBITH IPUBEICHBI:

1. TUTYBHBIN JHCT.

2. ConepxaHue.

3. ®opmMynupoBKa 1eau paboThI.

4. CXeMbl HCCIIEyeMbIX YCTPOMCTB U KOMMEHTAPHH K HUM.

5. Tabmuupl NpoJeNaHHBIX AKCHEPUMEHTATIbHBIX H3MEPEHHH, JaHHBbIE TEOPETHUECKUX
pacueToB, KOMMEHTApUH K HUM.

6. I'padpuxn sKCIEpUMEHTAIbHBIX U TEOPETHUECKUX 3aBUCUMOCTEMH:

- AMIUITYJHBIE XapaKTepUCTUKH: 3aBUCUMOCTH Uppix 0T Ugx;

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

7. BpiBonbl Mo pe3yipTaTam paboThl (B MHUCbMEHHOM (hopMe), B KOTOPBIX CIEAyeT
OTpa3UTh COOTBETCTBUE TEOPETUUYECKUX M ONBITHBIX pPE3yJbTaTOB M IPOAHAIN3UPOBATH
BO3MOXXHBIE TIPUUNHBI UX PACXOKICHHSL.

8. CIucok UCToab30BaHHON JIUTEPATYPHI.

9. K ordery momKeH mpuiaraTbCsi OPUTHHAT TPOTOKOJIA W3MEPEHHH, ITOANMCaHHbIHN
Iperno/iaBaTesieM.




Otuer o maboparopHoit pabote odopmisieTcs B COOTBETCTBHU C TPEOOBAHUSMHU IO
opopmiieHnI0 TeKCTOBbIX nMOKyMeHTOB 1o ['OCT 7.32-201. Be3ycnoBHBIM TpeOOBaHHEM K
TEKCTY OTYeTa SBJSIETCS COOJIIOJCHHE MpPaBUJI TPaMMATHKH M CHUHTAKCHCA PYCCKOTO S3bIKa.
@opMmyJibl, BKIOYaEMble B TEKCT, pacCMaTpUBAIOTCS KaK YacTH TMPEMJIOKEHUs, Ha HUX
pacmpoCTpaHsIOTCS OOIENPUHATHIC 3HAKHU NPETTMHAHUSL.

Jlist Habopa TeKcTa peKOMEHIyeTcsl ucnoib3oBath mpudt Times New Roman, pazmep —
He Oosee 14 myHKTOB, O€3 BBIACICHHS U C BEIPABHUBAEM I10 LIMPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BxiroueHHble B pabOTy CTpaHMIBI TEKCTa,
WTIOCTpAIMY, TaOIMIbI U pacleyaTku ¢ KOMIbIOTepa JOJHKHBI COOTBETCTBOBAThH Gopmary A4
(210*297 mm) ¢ cobnroieHNEM CIEAYIOIIMX pa3MepoB ToJiel: mpaBoe He MeHee 10 MM, BepxHee
1 HIkHee He MeHee 20 MM, JieBoe He MeHee 30 MM.

CtpaHUIIBI C TEKCTOM CIIEAyeT HyMepOBaTh apaOCKUMH mudpamMu, coOII0as CKBO3HYIO
HYMEpaLuIo Mo BceMy TekcTy. Homep cTpaHMIBI MPOCTaBisSeTCs B HIDKHEH YacTu JUCTa B
ueHTpe 0e3 TOYKM B KOHIE. THUTYNbHBIM JHUCT BKIIOYAIOT B OOIIYI0 HyMEpalMiO CTpPaHUIL
paboTbl, HO HOMEP CTPAHUIIBI HA HEM HE MPOCTABIISAETCA.

Wnmroctpanus 1OMKHBI pacoiaraTbCsi HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHHU
YIOMHHAIOTCS BIIEPBBIC, WIM Ha CleAyIouled cTpaHune. WmocTpanuu HMEIOT CKBO3HYIO
HyMepaluio, MOTYT MMETh Ha3BaHMs W MOSCHAIOLIME JaHHbIE (TMOAPUCYHOUYHBIE TMOIMKICH).
Howmep 1 Ha3BaHue MOMEIAIOT HIDKE WIUTIOCTPALIMU B CepeiMHE CTPOKH (Hampumep, «Pucynok 1
— Cxema ...»). Homep ¥ Ha3zBaHMe WUTIOCTpallMM BBINOJHAETCS IIPUPTOM (M pa3sMepoM)
OCHOBHOTO TEKCTa.

Ha Bce wiirocTpanuu AOMKHBI ObITH CJENIaHbl CCHUIKM B TEKCTE /10 MEPBOT0O MOSBICHUS
pucyHka. [Ipu ccbuike cnenyet nucarhb 1080 «PHCYHOK» ¢ yKa3aHHEM €ro HoMepa.

[IpaBuna  odopmienus  OubIMOrpaUUecKMX  CChUIOK  pPErJIaMEHTUPYIOTCS B
cootBercTBUU ¢ I'OCT P 7.0.5 2008.Ccbuik Ha MCTOYHUKH CIEAYET YKa3blBaTh IOPSIKOBBIM
HOMEpPOM B KBaJpaTHBIX CKOOKax IO CIHCKY UCTOYHUKOB. CBefeHHs] 00 MCTOYHMKAX CleAyeT
pacrosnarath B TOpSJIKE IMOSBICHUS CCHUJIOK Ha MCTOYHHKU B TEKCTE PabOThl M HyMepOBaThb
apaOckumu nudpamu

11.4. MeTtonuueckne yKazaHus Uil OOYYaIOIMIUXCS IO TMPOXOXKIACHUIO KYyPCOBOTO
MIPOEKTUPOBAHHUS/BBITIOIHEHUSI KYPCOBOM pabOTHI

KypcoBoii mpoekt/ pabota mpoBOAUTCS C 11eJIbi0 (OPMUPOBAHUS Y 00YyHAIOIIMUXCS OTIbITa
KOMILJICKCHOT'O PELICHUs] KOHKPETHBIX 33]1au Mpo(ecCHOHaIbHOM e TeTbHOCTH.

KypcoBoii npoext/ pabota o3BosisieT o0yyaromemMycs:

— CUCTEMAaTHU3UpOBATh M  3aKPENMUTh IIOJYYCHHBIE TEOPETHYECKHME 3HAHUA U
IOPaKTUYECKHE YMEHHUS MO0 MNpo(ecCHOHANbHBIM YUYeOHbIM JUCLMIUIMHAM M MOIYJIsAM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO MOATOTOBKH, YCTAHOBJIEHHBIMU MTPOrpaMMOll yueOHOMI
JUCLMIUIMHBL,  NPOrpaMMOM  IMOATOTOBKM  CHELMAIUCTA  COOTBETCTBYIOLIErO  YPOBH,
KBaJTM(DUKAIIHH;

— OPUMEHUThH I[OJIyYEHHbIE 3HAHUS, YMEHMSI M NPAKTHUECKUHW ONBIT MPHU pPELICHUU
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMU BHUJAaMU NMPO(eCcCHOHANBHOM 1eATeIbHOCTH
M0 HAMPABJICHUIO/ CMIEIIUATLHOCTH/ TIPOTPAMME;

— yriyOuTh TEOpETUUYECKHE 3HaHUS B COOTBETCTBUH C 3a/laHHON TEMOI];

— copMupoBaTh yMEHMsI HPUMEHATh TEOPETHMUYECKHE 3HAaHUS MpPU  pEIIEeHUU
HECTaHJapTHBIX 3a]1a4;

— IpUOOPECTH OMBIT AHATUTHUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOM palbOThHl U
c(OpMHPOBATH COOTBETCTBYIOIUE YMEHHUS;

— copmupoBaTh yMeHHUs pabOTBI CO CHEUUATBHOW JIUTEPaTypoil, CIPaBOYHOIM,
HOPMATUBHOW U MPaBOBOM JTOKYMEHTAalME! U HHBIMU MH()OPMALIMOHHBIMU UCTOUHUKAMH;



— chopmupoBath yMeHHS (HOPMYJHUPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBO/IBI,
MMPECIJIOKCHUA U PCKOMCHAANH I10 PE3YJIbTaTaM BLIITIOJIHCHUA paGOTLI;

— pa3BUTh MPO(PECCHOHATBHYIO MUCEMEHHYIO ¥ YCTHYIO pedb 00y4aronierocs;

— pasBUTb CUCTEMHOC MBINUICHUC, TBOPYCCKYI0O HWHHIOHWATUBY, CaMOCTOATCIIbBHOCTD,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEIICHUS;

— copMupoBaTh HABBIKM IUIAHOMEPHOM peryisipHOil pa®oThl HajJ pelieHueM
NIOCTAaBJICHHBIX 3a]1a4.

CTpyKTypa MOSICHUTEILHOU 3aIIMCKH KYPCOBOT'O IIPOEKTa/ pabOThI

KypcoBoii npoeKT TOMKEH COCTOATh U3 MOSCHUTEIBHOM 3aMUCKU U rpaduyecKoi YyacTu.
CTpyKTypa MOSCHUTENBHON 3allUCKU ONpPENENsIeTCs 3aJaHUEM Ha KypCOBOE IPOEKTUPOBAHHE.
O06wem nosicutenbHO# 3anucku — 20-40 cTp. NpeArnoYTUTEIHHO MEYaTHOTO MU PYKOIMCHOTO
TEKCTa. TeKCT AOJKEH ObITh HACBIIEH CXeMaMHu, rpapukamu, (GopMmysaMud U pa3IudHbIMU
TEXHUUYECKUMHU JAHHBIMU, OIIMCAHUEM U aHAIM30M CXEM U XapaKTEPUCTHUK YCTPONCTB.

I'padmyeckas yacTh KypcOBOIO MPOEKTa JOJDKHA COAEPKATH AIEKTPUYECKUE CXEMBI
CIIPOCKTUPOBAHHBIX M PACCUUTAHHBIX YCTPOMCTB. B COOTBETCTBMM C 3aJjaHUMEM K KypCOBOM
paboTe JOKEH OBITh CHEAYIOUMI COCTaB M TMOPSIOK PACHOJOKEHUs MaTepuana B
MMOSICHUTEILHOM 3aITHCKE:

e  THUTYJBHBIN JHUCT CTAHAAPTHOTO 00pa3a;

e 3aJJaHHE Ha KYpPCOBOE NMPOCKTHPOBAHUE;

e TIEPEYCHB U CICTH(PUKAIUS YePTESIKEH, TOICHUTEIIHPHON 3aMTUCKH, JOMOJTHUTEIIBHBIX
MaTepHuasoB (BeIOMOCTh POEKTA); (He 00s13aTEIBHO)

e pedepar; (He 0053aTEIHHO)

e  COJIIEp)KAHHE;

e BBejaeHue (1enu npoekra) — 1-1,5 cTp;

e pazielibl, coepIKallre MPUHIMITHAIBHBIC CXEMbI MOIIYJICH U pacdyeT UX mapamMeTpoB,
BBIBOJIbI;

e 3aKIIOYCHHE C OCHOBHBIMHU BBIBOJIAMHU I10 TPOCKTY /padoTe,

e CIHCOK UCIIOJIb30BAaHHOH JINTEPATYPHI;

e TPWJIOXKEHHUs (TIepeueHb UCIOIB30BAHHBIX 3JIEMCHTOB, TPUHITUITHATIBHAS CXeMa
YCTPONCTBA, YEPTEK MEUATHOMH IJIaThI, AITOPUTMBI U Jp.). (HE 0053aTENbHO); pe3yJIbTaThl
KOMITBIOTEPHOTO MOZCITHUPOBAHUS Ha TUCKe (0053aTENBHO).

JlonmyckaeTcsi MHOE COJIepyKaHWe TOSCHUTEIHHON 3alMCKH W TOPSIOK PaCION0KEHUS
Matepualia MpH YCIOBHH, YTO OHH OyAyT OoJjiee MOAPOOHO pACKphIBATh TEMY KypCOBOTO
IPOEKTA.

TpeboBanwsi K 0HhOPMIICHUIO TTOSICHUTEIILHON 3aIMMCKH KYPCOBOTO MTPOEKTa/ paboThl

[TosicHutenpHas 3amucKa K KypcoBOMY IpOeKTy/pabote oopmiiseTcs B COOTBETCTBHH C
TpeOOBaHUSMU 10 OPOPMIICHHIO TEKCTOBBIX MOoKyMeHTOB 1mo ['OCT 7.32-201. Be3ycnoBHbIM
TpeOOBaHUEM K TEKCTY MOSICHUTEIHHOM 3alHMCKH SIBISETCA COOMIOCHNE MPaBUJI IPaMMAaTUKU U
CHHTaKCHCa PYCCKOro si3bika. DopMyIibl, BKIIOYaEMbI€ B TEKCT, PaCCMATPHUBAIOTCS KaK 4acTH
MPEJIOXKEHHS], Ha HUX PACIpOCTPAHSIOTCS OOLIENPUHATHIE 3HAKU TPETHHAHUSI.

Jliis Habopa TekcTa pekoMeHayeTcs ucnoib3oBath mpudt Times New Roman, pazmep —
He Oosiee 14 mMyHKTOB, 6€3 BBIJICICHUS U C BRIPABHUBAEM 10 LIUPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BxiroueHHble B paboOTy CTpaHMIBI TEKCTa,
WJLTIOCTPAIMK, TaOJIMIbI U pacledyaTKH ¢ KOMIbIOTepa JOJHKHBI COOTBETCTBOBAaThH GopmaTy A4
(210*297 mm) ¢ coOmroieHreM CIeAYIONX pa3MepoB ToJiek: mpaBoe He MeHee 10 MM, BepxHee
1 HIkHee He MeHee 20 MM, J1ieBoe He MeHee 30 MM.




CTpaHuIBl C TEKCTOM CJIelyeT HyMepoBaTh apaObCKUMU Iudpamu, coOiroaas CKBO3HYIO
HyMepaluio Mo BceMy TeKcTy. HoMep cTpaHMIBI MpOCTaBiISeTCS B HIDKHEHW YacTW JIMCTa B
HeHTpe 0e3 TOYKM B KOHIE. TWUTYNBHBIH JHMCT BKIIOYAIOT B OOIIYI0 HYMEPALHUIO CTPAaHUI
paboThl, HO HOMEP CTPAHULIBI Ha HEM He NMPOCTaBISAETCS.

Nnmroctpanus JOMKHBI pacoiaraTbCsi HEMOCPEACTBEHHO MOCIIE TEKCTa, B KOTOPOM OHHU
YIOMHHAIOTCS BIEPBbIE, WIM Ha cCleAylomend crpanune. MimocTpanuu HUMEOT CKBO3HYIO
HyMEpaluo, MOT'YT MMETb Ha3BaHMsA W MOSACHAIOIIUE JaHHbIE (MOAPUCYHOUYHBIE IOIIKCH).
Howmep 1 Ha3BaHMe MOMEIIAIOT HUXKE WILTIOCTPALUU B CepeinHe CTpoKU (Hanpumep, «PucyHok 1
— Cxema ...»). HoMep u Ha3BaHME WUIIOCTpPALIMU BBIOJHAETCA IIPUPTOM (M pazMepoMm)
OCHOBHOTI'O TEKCTA.

Ha Bce wnmrocTpaiiiy AOJDKHBI ObITH CAETAHbI CCBUIKM B TEKCTE 10 MEPBOTO IMOSIBICHUS
pucyHka. [Ipu ccplike cieayer nucars ciloBo «PHCYHOK» ¢ ykazaHHEM €ro Homepa.

IIpaBuna  odopmieHus  OuOIUOrpadUUEecKMX  CCHUIOK  pErIaMEeHTHPYIOTCS B
cootBercTBUM ¢ ['OCT P 7.0.5 2008.CcpulkM Ha MCTOYHUKH CJHEAYET YKa3blBaTh MOPSIKOBBIM
HOMEPOM B KBAJIPaTHBIX CKOOKax MO CHHCKY MCTOYHHMKOB. CBeleHHUs 00 MCTOYHMKAX CIIETYEeT
pacrnojyarath B MOPSAJKE MOSBIEHUS CCHUIOK Ha MCTOYHMKU B TEKCTe pabOThl U HyMEpOBaThb
apaOCKUMHU U paMu.

Y4eOHO-METOAMYECKNE MAaTepUANbl ISl MIPOBEICHUS KypCOBOM pabOThl YTBEP:KIAIOTCS
Ha 3aceTaHuu KadeIphl U BBHIKIIAIBIBAIOTCS MPETogaBaTeeM B Hadale ceMectpa B cuctemy LMS
U B JINYHBIA KaOUHET CTY/ACHTA.

Jlnst mpoBeAeHUST 3aHATHN MO KypCOBOM paboTe pPEeKOMEHAYETCs Cleayromee y4eOHo-
METOAMYECKOE U3aHHE:

Kapunos U1.0., Kapunos O.0., Kynun A.H. Pacyer akTuBHBIX (QMIBTPOB. YueOHO-
MeToguueckoe nmocodue. CI16, T'YUTMO, 2008. 52 c.

11.5. Meronudeckue ykazaHus ISl OOYYarOMIMXCs MO0 MPOXOKACHUIO CaMOCTOATEIHHON
paboTsl

B xonie BBIMOTHEHHS CaMOCTOSTENBHON pabOTHI OOYYaIOMIMIICS BBIMONHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HermocpeacTBEHHOTO
y4acTusl.

Jlnst oOywaromuxcsi o 3a049HOM (hopme OO0ydeHHsT CaMOCTOSITeNbHAs padoTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBHYIO paboTy.

B mporecce BBITONTHEHUST CaMOCTOSATEIBHON paboOTHI, y oOydaromerocs popMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUe pabodero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOCHHH MW CHCTCMATHU3ALIUU HpI/IO6peTaCMI)IX 3HaHI/II\/’I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TOJIYYUTh HABBIKM TOBBIIICHUS
npoeccroHaTbHOTO YPOBHSL.

MeTtoauyeckuMi ~ MaTepuajaMH,  HAMNpaBISIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yYaromuxcsi, IBISIFOTCS yUeOHO-METOIUYECKNE MaTEPHANIBI 110 TUCIUILTIHE.

11.6. MeTonuueckne yKa3zaHUAS 71 OOYyYalOMUXCS TI0 TPOXOXKICHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texkynuil KOHTpPOJIb YCIEBAEMOCTH NPENyCMaTpuBaeT KOHTPOJb KayecTBAa 3HAHWUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEMECTpa C IIeJIbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCIUIUINHBI.

OgHMM U3 METOAOB TEKYIIEro KOHTPOJS YCIEBAEMOCTH SBISETCA OTCIIEKUBAHUE
BBINOJIHEHUs] TpeOOBaHUI K CBOEBPEMEHHOCTH IPEACTaBICHUS 00YYarOIIMMCSI B CBOEM JIMUHOM
KaOMHeTe pe3yJIbTaTOB BBIMOJHEHUS MOJYUYSHHBIX 3a/laHUi MO MPaKTHUYECKUM U JTaOOpaTOPHBIM
paboram. [lpu HapyuieHuM 3apaHee yCTAHOBJIEHHBIX MpPENEIbHBIX JaT BBIMOJIHEHHs paloT,
HAUUCIIAIOTCS MTpadHble 0alsbl, KOTOPhIe CHIKAIOT 00I1ee KOJIMYeCTBO HAOpaHHBIX 32 CEMECTp
PEUTHHIOBBIX OAJUIOB, IO CyMME KOTOPBIX TPOU3BOIUTCS MPOMEKYTOUHAS aTTeCTaIusl.



11.7. Metonuyeckue yka3aHus Ui OOyYarOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTalUU.

[IpomexyTounas  arrectanus  OOydYalOIIUXCS  MpeAycMaTpUBaeT  OLICHUBAaHUE
MIPOMEKYTOUYHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHs Mo aAucHuIuimHe. OHa BKIIOYAET B
cebs:

— D9JK3aMeH — (opma OLIEHKH 3HAaHUM, MOMYYEHHBIX OOyYaroIMMCS B MPOLECCE
W3Yy4YEHHUs BCEH MUCIUIUIMHBI MJIM €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHON pabOThI, CIIOCOOHOCTH
OPUMEHATh MX JJIs pEelIeHUsl MPAKTHUYECKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCA B
MEepUOJT HK3aMEHAIMOHHOW CECCMU W 3aBEpPIIAETCA ATTECTAMOHHOW OLEHKON «OTIUYHOY,
«XOPOLIOY, «YTOBIETBOPUTEIBLHOY, «HEYIOBIETBOPUTEILHOY.

— muddepeHIupoBaHHBI 3a4eT — 3TO QopMa OICHKM 3HAHWMA, TMOTYYCHHBIX
o0ydJaronuMcs NMpy U3yYeHUH JTUCIUIUIMHBI, TIPH BBITOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIEA0BATEIIbCKUX padOT U MPOXOKACHUHU MPAKTUK C ATTECTAMOHHOM OLIEHKOM
COTIUIHOY, «XOPOIIIOY», KYIOBJICTBOPUTEIHHOY, «HEYIOBIECTBOPUTEILHOY.



JIuct BHEceHUs U3MEHEHUH B pabouyro NporpaMmy AMCHUIUINHBI

Jlata BHECEHMS
W3MEHEHHUH U
JOIIOJTHEHHIA.

Iloxmmce BHECIIETO
W3MEHEHMUS

CozneprxkaHve U3BMEHEHUM U JOMOTHEHUI

Jara u Ne

IIPOTOKOJIA
3aceiaHus
Kaeapsl

Iloamnuce
3aB.
kadenpoit
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