MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 41

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

JIOII.,K.T.H.,JIOII.

(IOJDKHOCTB, Y. CTEICHb, 3BaHUE)

0.0. XKapunos

/%Hl/lul/laﬂbl, (hamunus)
L /V

(moxnuck)

«21y» wmas 2020r

PABOYASA ITPOTPAMMA JIMCLTATTJIMHBI

«CxeMOTeXHHKA aHAJIOTOBBIX SJICKTPOHHBIX YCTpOﬁCTB>>
(HanmeHOBaHMe JUCIUILINHEI)

Kon nanmpasieHust moaroTroBKu/
CIIELIMATIbHOCTHU

11.03.04

HaumenoBanue HaITpaBJICHU

QHCKTpOHI/IKa 1 HAaHODJICKTPOHUKA
HOHFOTOBKI/I/ CIICOUaJIbHOCTH

HanmenoBanue
[IpoMblnieHHas 3JIEKTPOHUKA
HaIpaBJIECHHOCTH
®dopma 00yueHus OoYHas

Cankr-IlerepOypr— 2020




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

Jo1l., K.T.H., JO1I. A.B.ArpaHoBckuii
(OKHOCTB, Y4. CTETICHB, 3BAaHHE) é/ﬁe;l/rmm,, Jara) (MHUIMATEL, (aMuITHs)
!
JI011.,K.T.H.,JIO1I. / 0.0. XKapunos
(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (mofTuce, nata) (MHUIHATEL, (aMHIIHs)

[Iporpamma onoOpena Ha 3acenanuu kadeapnr Ne 41

«20» mas 2020 r, nporokoia Ne 10-2019/20

_J3aBenyromuii kadeapoii Ne 41
I.T.H.,Ipo Q. Q 7« 20» mas 2020 T I'.A. KopxaBuH

(y4. cremeHb, 3BaHue) ” (mommmucs, maTa) (MHUIMATEL, (haMUITHs)

OtBerctBennbiit 32 OIT BO 11.03.04(06)

f

JIOII.,K.T.H.,JOII. / - 0.0. Xapunos

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) ﬁonnﬁ@’nma (MHUTMATEL, (haMUITH)

3amecTuTeNb JUPEKTOpa MHCTUTYTA Ne4 1o MeToindeckoi paboTe

JIo11.,K.T.H.,JIO1I. A.A. Kimrouapes

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) ——— " (ffoxmucs, gata) (MHUTMANTEL, (haMUITHs)



AHHOTaUs

HucuumnuHa «CXeMOTeXHHUKAa AaHaJOrOBBIX OJJEKTPOHHBIX YCTPOMCTB» BXOAMUT B
0o0pa3oBaTeNbHYI0 MPOrpPaMMYy BBICHIETO OOpa30BaHHUS IO HAMPABICHHUIO MOATOTOBKH/
cnenuaibHoctd  11.03.04  «DnekTpoHMKa W HAHOZJEKTPOHMKA»  HAIPaBICHHOCTH
«[IpompltiuieHHas AIEKTpOoHKKaY. JucuummnHa peanusyercs kadeapoit «Ned1y.

JucuunnuHa HauesaeHa Ha GOpPMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUN

OIIK-2 «Crnoco0OeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE MCCICI0BAHUS H
MCIIOJIb30BAaTh OCHOBHBIE MTPHEMbl 0OPaOOTKHU U MPEACTABICHUS OTYyYECHHBIX TaHHBIX)»

CopepxaHrie TUCIUIUTMHBI OXBATHIBACT IIUPOKHUIA KPYT BOMPOCOB: OT (yHIaMEHTAIBHBIX
OCHOB U (U3WYECKUX MPHUHIMIOB (HYHKIMOHUPOBAHUS SJIEKTPOHHBIX MPUOOPOB Pa3IUUYHOTO
HAa3HAUYCHUs] W MX XapPaKTePUCTUK JO PACCMOTPEHHUS CXEMOTEXHMYECKHUX PEIICHHH,
MPUMEHSIEMbIX TPU MPOCKTUPOBAHUU AHAJIOTOBBIX AJEKTPOHHBIX YCTPOWCTB, METOAAaX aHalu3a
YCTPOKMCTB, KOTOPBIE 00ECIIEUNBAIOT YCHUIICHNE B 00pabOTKY aHAJIOrOBBIX CHTHAJIOB, B TOM YHCIIE
U C HCHOJb30BAHUEM HWHTETPAIBHBIX MHKPOCXEM, BBIIYCKAEMBbIX MPOMBIIUIEHHOCTHIO
OCOOEHHOCTSIMU UX TTPAKTUYECKOTO MTPUMEHEHUS

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpuBaeT cieayrompe ¢GopMbl OpraHU3alHNU
y4eOHOTro mporecca: JEKIHNH, JIabopaTopHbIe padOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00yJaronierocs, KypcoBoe mpoeKTUPOBAHUE.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTectauus B popme auddepeHInpoBaHHOTO 3a4eTa
U DK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE «  PYCCKUH  »




1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

[IpennasHaueHne  OUCHMIUIMHBI  3aKIIOYAaeTCs B NPHOOPETEHHH  CTYJCHTAMH
HE00X0IMMOr0 MUHUMYMa 3HaHWH M0 (yHIaMEHTAJIbHBIM OCHOBaM IOCTPOEHUS 3JIEKTPOHHBIX
npuOOpPOB  PA3IMYHBIX THUIOB, MOJYYEHHE TIPEACTABICHUH O METOAax M3rOTOBICHHUS U
BO3MOXHOCTSIX INPUMEHEHMsI 3JEKTPOHHBIX YCTPOMCTB Ha IOJIYIPOBOAHUKOBBIX HpPUOOpAX;
PacCMOTPEHMH 33/1a4, PEIIaeMBbIX C MOMOIIBIO AJIEKTPOHHBIX YCTPOWCTB, METOJaX MX aHAIN3a U
IPOEKTUPOBAHUA, a Takke (OPMHUPOBAHUE Y CTYAEHTOB 3HAHHUM, HABBIKOB U YMEHHH,
MO3BOJISIOMINX OCYIIECTBIISATh CXEMOTEXHHUYECKOE MPOCKTUPOBAHUE AIICKTPOHHBIX YCTPOWCTB,
KOTOpbIE 00€CIeYnBalOT yCUJIEHHE U OOpabdOTKY AaHaJIOrOBbIX CUTHAJIOB, B TOM YHCIE U C
UCTIOJIb30BAHUEM UHTETPATIBLHBIX MUKPOCXEM, BBIITYCKaEMBIX MPOMBIIUIEHHOCTBHIO.

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTE€IbHON yacTH 00pa30BaTeIbHON MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUCHUILIMHBI O0YyYaroLuiicss NOKEH 00J1alaTh CIeNyOIUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHKCHHS

Koxn u
Kareropus (rpymmna) Kon n HanMeHOBaHUE UHAMKATOPA
KOMIIETEHIIUU HAHMCHOBATHE JIOCTHKEHUS! KOMIIETEHLIUU
KOMIETEHIINH
OIIK-2.3.1 3HaeT OCHOBHBIE METOABI H
CpEJICTBA MPOBEACHMSI IKCIIEPUMEHTAIbHBIX
MCCJIEJOBAaHUM, CUCTEMBI CTAaHIAPTU3ALUHU U
cepTuduKamu.
OIIK-2.Y.1 ymeer BBIOMpATh CIIOCOOBI U
OIIK-2 Cnocoben CpeJICTBA U3MEPEHUN U IPOBOJIUTH
CaMOCTOSITEIIBHO AKCIEPUMEHTAJIbHBIEC UCCIIEJOBAHMUS.
IIPOBOJIUTH OIIK-2.Y.3 ymeer paccmaTpuBath
DKCIEPUMEHTAJIbHBIE | BO3MOYKHBIE BAPUAHTBI PEILICHUS 3aJa4uH,
O6menpodeccuoHanbHbIE | UCCIEIOBAHUS U OIIEHUBAS UX JOCTOMHCTBA U HEJIOCTATKHU.
KOMIIETEHIIUH UCIIOJIb30BaTh OIIK-2.Y .4 ymeer ¢popMynupoBaTh B
OCHOBHBIE ITPUEMBI paMKax IMOCTaBJICHHOM LIeJU MPOEeKTa
00paboTKH U COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3374,
IIPEJICTaBICHUS o0ecreynBaroIuX ee T0CTHKEHNE
noiaydeHHbIX JaHHbIX | OIIK-2.VY.5 ymeeT onpenenste 0XugaeMblie
pE3yJIbTaThl PEILIEHNUS BbIIECICHHBIX 3aa4.
OIIK-2.B.1 Brageet cmocobamu o0OpabOTKH
U TIPE/ICTaBJICHUS MOTYUYEHHBIX TAaHHBIX U
OILICHKH MOTPEIIHOCTH PE3yJIbTaTOB
U3MEPEHUM.

2. Mecro nuctuIuIMHbEL B cTpykType OI1

JlucuumimHa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CICTYIOIIUX TUCIUTIIAH:

— « DIEKTPOTEXHUKAY,

— «Duznyeckre OCHOBBI JIEKTPOHUKH .

3HaHUs, MOJYYCHHBIE NMPU HM3YyYEHUU Marepuana JaHHOW JUCUHUIUIMHBI, UMEIOT Kak

CaMOCTOSTENIbHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU U3YYEHUU APYTUX JUCLHUIIINH:

— « DJIEKTPOHHbBIE IPOMBIILICHHBIE YCTPOUCTBAY,

— « Anmnapartasle nHTEphENCHIY,




— « JlaTyukm 1 HDCOGDEBOB&TGJII/I I/IHd)ODMaHI/II/I B UBMCPHUTCIIBHBIX CUCTCMAX)),

— « DHepreTudeckas QJICKTPOHHUKA»,

— « OCHOBBI MHKPOIIPOIIECCOPHOM TCXHHUKH),

— « OCHOBEI D33D360TKI/I KOHCTPYKTOPCKO-TEXHHMYSCKON JOKYMCHTAITM .

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboThI 1O TUCIUILIUHE (M paclpeieiCHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IpPeACTaBICHbI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpynoemMKkocTh o cemecTpam

By yueOHol paboThl Bcero No3 Nod
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 8/ 288 3/ 108 5/ 180
3E/ (uac)
AyoumopHhuie 3auamus, BCEro vac. 119 51 68
B TOM YHCIIE:
nexru (JI), (gac) 51 34 17
npaktudeckue/cemunapckue 3anatus  (I13),
17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 54 54
CamocmoamenvHnas paboma, Bcero (dac) 115 57 58
Buo npomesxcymounoit ammecmayuu: 3auet, | dudd. OK3.
mudd. 3auer, sx3amen (3auer, Hudd. 3aq, 3au., Hudd. 3au.
DK3.*%*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCIUIUIAHBI TIO pa3/ieiaM U BUIaM 3aHATHH.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3zxem>l, TEMBI JUCIUITINHBI

Jlekun
(gac)

3 (C3)| Jip
(gac) (uac)

KII
(uac)

CPC
(dac)

Cemectp 3

Pasznen 1. DIIEKTPOHHBIE pUOOPBI:
KJaccu(uKaus, peraemMple 3a/1a4H.

Tema 1.1. [Ipeamer, uene u coaepkaHue Kypca
Tema 1.2. 3agaun, pemaeMple JEKTPOHHBIMU
npudopaMu U yCTpONCTBaMHU.

Tema 1.3. Knaccugukanus 3JeKTpOHHBIX
prOOpOB.

Paznen 2. dusnyeckue OCHOBB]|
MOJTYITPOBOTHUKOBBIX MaTEPHAIOB U MPUOOPOB
Tema 2.1. ITonynpoBOIHUKH U UX CBOMCTBA

Tema 2.2. P-n- nepexo 1 ero CBOMCTBa IpH
Pa3IMYHBIX CXEMaX BKIIOUEHUS

Tema 2.3. KOHTaKThI TOJIyPOBOJHUK-METAIIT

12




Paznen 3. [lomynpoBOAHUKOBBIE SJIEKTPOHHBIE
puOOopBI.

Tema 3.1. [ToynnpoBOJHUKOBBIE JUOIBI, UX
XapaKTEPUCTUKU U PA3HOBUTHOCTH.

Tema 3.2 . bunosnspHbie TPaH3UCTOPHI U UX
XapaKTEePUCTUKU

Tema 3.3. TlosieBbie TPAH3UCTOPHI U UX
XapaKTEePUCTUKU

Tewma 3.4. TlomynpoBOAHUKOBBIE TPHOOPHI C
MHOKECTBEHHBIMU P-N-TIEpEeX0aMHI

10 12 16

Paznen 4. ®yHKIMOHAIIBHBIE Y3JIbI AJIEKTPOHHBIX
YCTPOMCTB.

Tema 4.1. O630p CTPYKTYp U TEXHOJIOTHI1
HWHTETPATbHBIX MUKPOCXEM.

Tema 4.2. Mukpocxembl TUTIOBBIX
(YHKIIMOHATIBHBIX Y3JI0B 3JICKTPOHHON TEXHUKH.
Tema 4.3. Mukpocxembl 3alIOMUHAIOIINAX
YCTPOMCTB U TEXHOJIOTUH MX MMPOU3BOJICTBA.

10 16

Paznen 5. McTouHMKY IUTaHUS
Tema 5.1. McTOYHUKH TUTAHUS C
OJIHOTIONYNIEPUOJHBIM U JIBYXIIOTYIEPUOAHBIM 4 2 10
BBITIPSIMUTEJIEM.

Tewma 5.2. IMnynibCHBIE HCTOUHUKHU MMUTAHUS C O]

Htoro B cemectpe: 34 17 o7

Cemectp 4

Pa3nen 1. OcHOBHBIE CBOMCTBA aHAJIOTOBBIX 3 0 4 0 4
YCHIIUTEIIBHBIX YCTPOMCTB.

Pa3nen 2. CxeMOTEXHHUKA YCHIINTEIbHBIX 4 0 10 0 16
YCTPONCTB Ha OUTIOJNISIPHBIX M MOJIEBBIX
TPaH3UCTOpaX.

Paznen 3. Yceunurenu nocrossuaoro toka (YIIT). 3 0 4 0 4
Onepannonnsie yeunutenu (OY).

Paznen 4. [IpeoOpazoBaren aHAIOTOBBIX 3 0 8 0 20
CHUTHAJIOB HA OTIEPAIMOHHBIX YCHIIUTEIISX.

Paznen 5. YcrpoiicTBa cpaBHEHUS aHAJIOTOBBIX 2 0 4 0 4
curHanos Ha OV.

Paznien 6. UcTOYHMKYM BTOPUYHOTO 2 0 4 3 10
AIIEKTPOIUTAHUSI.

Brinonnenue KypcoBoii paboTsl 17

Htoro B cemecTpe: 17 34 17 58

Hroro ol 17 34 17 115

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabnuIe 4.

Tabmuna 4 — Coneprxanue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u conepxanue pa3enoB U TeM JEKIIMOHHBIX 3aHATHN
1 Paznen 1. DnekTpoHHbIe TPUOOPHI: KIIACCH(PHUKAIINS, PeIIaeMble
3aJ1a4H.
Tema 1.1. Ilpenmer, nens u cogepxkaHue Kypca




Tema 1.2. 3amauu, penraeMble JIEKTPOHHBIMU TTPHOOpaMH 1
YCTPOMCTBAMMU.

O6paboTka u nepegavya HHGOPMAIIUH ITOCPEICTBOM
AIIEKTPUYECKUX CUTHATIOB. OCHOBHBIE ONIEpAIH, BBIIIOJIHAEMBbIE
AIIEKTPOHHBIMU YCTPONCTBAMU HaJl CUTHAJIAaMU. 3a/1a4yl aHallu3a
AJIEKTPOHHBIX YCTPOUCTB. XapakTepucTUKu. [lapamerpsr.
AHaJorosble, UMITYJIbCHBIE 1 IU(PPOBBIE YCTPOMCTBA. AHAIOIO-
udpoBsie ycTpoiicTBa. OCHOBHBIE BAPHAHTHI TPE0Opa30BaHUs
AIIEKTPUYECKOM SHEPTUU SJIEKTPOHHBIMH YCTPONCTBAMH.
Jatunky pu3nuecKux BeNUYHH. Y CTPOHCTBA 00pabOTKH
curnainos. CuiioBas anekTpoHuka. [IpeodpasoBareny nuraHus.
VYnpasieHnrue MOIHBIMY Harpy3kamu. CpencTBa KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS JIEKTPOHHBIX YCTPOMUCTB.

Tema 1.3. Knaccudukanus 371€KTPOHHBIX IPUOOPOB.

AKTHBHBIC U IACCUBHBIE KOMITOHECHTEI OJICKTPOHHBIX CXCM.
PC3I/ICTOpBI H UX XapaKTCPUCTHKH. KOHI[GHC&TOpBI Hn ux
XapaKTCPHUCTUKHU.

Paznen 2. ®usnyeckue OCHOBBI MOJIYIPOBOIHUKOBBIX MaTepUANIOB
U IpubopoB

Tema 2.1. ITorynpOBOJHUKHN U UX CBOMCTBA.
DIIEKTPONPOBOITHOCTH MOTYIPOBOAHUKOB. [0y poBOIHUKOBBIE
MaTepHuabl: TepMaHUi, KpEMHUH, apCeHHT TAILTUS, KapOuI
KpeMHusl. JlerupoBanue noaynpoBOAHUKOB. OCHOBHBIE U
HEOCHOBHBIE HOcHUTENH 3apsiia. CoOCTBeHHAs MPOBOAUMOCTh
MOJTYITPOBO/THHKA.

Tema 2.2. P-n- mepexo/1 1 €ro CBOMCTBA MPHU PA3TUUHBIX CXEMAX
BKJIIOYEHHUSI.

[Ipoueccsl B p-N-niepexoie Ipu OTCYTCTBUHU BHEUTHETO
CMEIIEHUS, TIPU TPSIMOM U OOPAaTHOM CMEIIEHUSX.
PasnoBugHOCTH P-N-iepexoa0B. Buasl mpobos.

Tema 2.3. KOHTaKThI MOTYNPOBOTHUK-METAIL.

MeTaJ’IHOHOHYHpOBOHHI/IKOBHe Mepexoabl 1 UX 0COOEHHOCTH.

Paznen 3. IloaynpoBOAHUKOBBIE AJIEKTPOHHBIE PUOOPBHI.
Tema 3.1. IlonynpoBOOHUKOBBIE AMOIBI, UX XapaKTEPUCTUKH U
Pa3HOBUIAHOCTH.
KoHCTpykTUBHBIE OCOOEHHOCTM W  OCHOBHBIE IapaMeTphl
MOJIYTIPOBOJTHUKOBBIX  JHOJOB. 3aBUCHUMOCTh XapaKTEPUCTHK
JMoJla OT TeMIlepaTypbl. OKBHMBAJEHTHas cxema. bappepHasd u
muddys3nas emkocth. Kiaccudukamms nuomos. CrenuanbHBIO
BUIbl  AMOA0B.  Bapukanel.  Ceerousnydaromue — AHOABI.
®oroguonpl. Huonbr IllorTtku. Crabunutponbl. TyHHETBHBIE U
oOparennble auonsl. Juoaer ['anHa. Pin-guonsr.

Tema 3.2 . bunonspHsle TPAaH3UCTOPBI U UX XaPAKTEPUCTUKH.
YCTpolCcTBO M MPUHLIMI JAEHCTBHS OHIIONSAPHOIO TPaH3UCTOPA.
Bunet  OumnonspHbIX — TpaH3UCTOpOB. CXeMbl  BKIIIOUEHUS.
OCHOBHBIE COOTHOLIEHMSI MEXAY TOKAMHM U HaNpsHKCHUSIMHU,
OKBHUBAJICHTHBIE CXEMBbl. BoJbT-aMIepHblE XapaKTEPUCTUKH,
ManocurHanbHbIe apaMeTphl. YacrtoTHble CBOMCTBA.
3aBUCUMOCTh  mapameTpoB W xapakrepuctuk  BIIT  of
Temneparypsl. llpenenbHo nomycTHMBIE PEXHUMBI AKCILTyaTaluy|
BIIT.




Tema 3.3. IlosieBble TPaH3UCTOPHI U UX XaPAKTEPUCTUKH.
YCTpoCTBO ¥ IPUHLUIL JEHCTBUS IIOJIEBBIX TPAaH3UCTOPOB. Buasl
MIOJIEBBIX TPAH3UCTOPOB. [loseBbIe TPaH3UCTOPBI C YIPABIISIIOLIUM
nepexozioM,. [loseBbie TpaH3UCTOPBI C N30IMPOBAHHBIM 3aTBOPOM
Y BCTPOCHHBIM U UHJIYLIUPOBAHHBIM KaHAJIOM. DKBHUBAJICHTHbIE
cxeMbl. CXxeMbl BKJIIOYEHHSI U OCHOBHBIE XapaKTEPUCTUKHU MOJIEBBIX
TPaH3UCTOPOB.

Tewma 3.4. TlomynpoBOgHUKOBBIE TPUOOPHI ¢ MHOKECTBEHHBIMHU

p-n-nepexonamu

Tupuctopsl 1 ux pasHoBUAHOCTU. COoCcTaBHbIE TPAH3UCTOPBI.
bunonspHble TpaH3UCTOPBI C H30JIMPOBAHHBIM 3aTBOPOM.
[TprMepbI MOTYIPOBOAHUKOBBIX MPUOOPOB, BBIITYCKAEMBIX
BEIYLIUMHU (PUPMaAMHU.

Pa3nen 4. ®yHKIMOHAIBHBIE y3I1bl 3JIEKTPOHHBIX YCTPOUCTB.
Tema 4.1. O630p CTPYKTYp U TEXHOJOTUN UHTETPATIbHBIX
MHUKPOCXEM.

Hcropus pa3BUTHA HHTETPAIBbHO 21ekTpoHuku. Kitaccudukanms
MHTETPAJIbHBIX MUKPOCXEM. Y POBHH NPOEKTUPOBaHus. OCHOBHBIE
TEXHOJIOTMM U3TOTOBJICHUS NHTEIPAIIBHBIX MUKPOCXEM.

Tema 4.2. MUKpocXeMbl TUIIOBBIX (DYHKIIMOHAJIBHBIX Y3JI0B
AIEKTPOHHOU TEXHHUKH.

AHasiorossle ¥ HU(GPOBbIE MUKPOCXEMBI U UX OCOOEHHOCTH.
Yeunurenu. OcHOBHBIE TapaMeTpbl. IHTerpaibHble yCHIIUTENH
AIIEKTPUYECKUX CUTHATIOB. ONepalliOHHbIE YCUIIUTEIH,
Pa3HOBUAHOCTH, OCHOBHbIE OCOOEHHOCTH, XapaKTEPUCTUKH U
oOnactu npuMeHeHus. ['enepaTopsl. AHaIOroBbIE
nepekitouatenu. Kommnaparopsl. CemeiicTBa U TEXHOIOTUN
U(POBBIX UHTETPATIBLHBIX MUKpOcXeM. OTHOKpUCTAIbHBIE
MUKpoIponeccopsl. [IporpamMmmupyemsie 10rnyeckue
UHTErPAJIbHBIE CXEMBI.

Tema 4.3. MUKpocxeMbl 3alIOMUHAIOIINX YCTPONCTB U

TCXHOJIOTHU UX ITPOU3BOACTBA.

3agaun XpaHeHUs 1 MoAUPUKAIKU IU(PPOBOH HHPOPMAITHH.
[TocTostHHBIE U OTIEpaTUBHBIE 3aIIOMUHAIOINE YCTPOHCTBA.
Texuonorust Flash. Mukpocxemsl sHepronezasucumMbix O3Y.

Pa3nen 5. UcTOYHUKY TUTaHUSI

Tema 5.1. UcTOuHMKN IUTaHUSI C OHOIOIYIIEPUOIHBIM U
JIBYXITOJIYTIEpUOIHBIM BhINIpsiMUTeNieM. OO11as XapakTepucTuka
Y OCHOBHBIE ITapaMeTPbI COBPEMEHHBIX HCTOYHUKOB BTOPUYHOIO
anekTponuTanus. CXeMOTEXHHKA IPOCTEUIINX HCTOYHUKOB
nuTaHus. OuibTpanus U cTabuian3anys BeIIPSIMICHHBIX
HaIpsOKEHUN.

Tewma 5.2. UMnynibCHBIE NCTOYHUKHN NUTaHUA ¢ oA. [IpuHImn
JIEMCTBHSI, IPENMYILECTBA U HEAOCTATKH UMITYJIbCHBIX
VMCTOYHMKOB NUTaHus. [Ipumepsl cCXeMOTeXHUUECKON
peanmzanuu. MHTErpalbHbIE HCTOYHUKH TUTaHUS U

CTaOMIIN3aTOPBI.

4-it ceMmecTp

1. OcHOBHBIEC CBOWMCTBA AaHAJIOTOBBIX YCHIIUTEIbHBIX YCTPONCTB.
1.1. OOmme cBenenus o0 ycumutensx. Knaccudukarus u




OCHOBHBIE  XapaKTEPUCTUKH  YCUIIUTEIICH. Tumnossie
(byHKIMOHATIBHBIE KaCKaJIbl MOJTYITPOBOIHUKOBOTO
YCHIIUTES.

1.2.  OcHoBHBIE  TMOKazaTeJd  KadyecTBa  AJIEKTPOHHBIX
ycuIuTeNne: KO3(PPUIMEHTH yCUJIEHUS M0 HaNpsKEHUIO,
toky u wmomnHoctn (K, KI, KP), ammiuryano- wu
¢dazouactorHbie XxapakrepucTuku (AUX nu DdUX), muHeliHbIe
W HEJIUHEWHBIE HWCKAXEHUS, [IUHAMUYECKUW JHaIa3oH,
BHYTPEHHUE TIOMEXH, BXOJHOHN U BHIXOHOU UMIIE/IAHC.

1.3. OOparupie cBm3u B ycwmmremsix, Buasl  OC,
KOJIMYECTBEHHAsl OlieHKa. BnusHue oOpaTHOM CBSi3M Ha
OCHOBHBIE XapaKTEPUCTUKU YCHIIUTEILHOTO YCTPOHCTBA.

1.4. Tloustue 06 yCTOMYUBOCTH YCHIIUTEISL.

2. CXeMOTeXHHMKa yCUIUTEIbHBIX YCTPONUCTB HA OUMOJSPHBIX U
MIOJIEBBIX TPAH3UCTOPAX.

2.1. YcUIuTeNbHBIC KacKapl MO CXeMe C OOIIUM IMHUTTEPOM H
obumum  uctokoM.  Ilpunmun  pabotel.  IlocTpoenue
Harpy304HOi MPAMO TS pPE3UCTOPHOTO 51
TpaHcGopMaTopHOro KackaaoB. CraOuiu3aius MOJOKEHUs
paboueit TOuKH.

2.2. PexxuMbl paboThl yCUIUTENBHBIX 3JeMeHTOB (A, B, AB, D,
C).

2.3.DKBHUBAJICHTHBIE CXEMBI PE3HCTOPHBIX KacKaJoB C OOIIUM
SMUTTEPOM © 0Omed ©0a3oi ¢ ucCHoiab30BaHUEM h-
napamerpoB. [lomydenune ocHOBHBIX mokasarenen: K, KI,
RBx, Reoix, KE.

2.4. DMUTTEPHBI U HCTOKOBBII MOBTOPUTENH. DKBUBAJICHTHAs
CX€Ma HMUTTEPHOro mnoBTopurels. [loaydeHne OCHOBHBIX
noka3zareneii: K, KI, Rex, RBrix, KE.

2.5. lllupoxomnosocHsI pe3uctopHbii kKackang ¢ 0D, HY u BU
KOppeKLUs.

2.6. MHorokackajHbIe YCHUJIUTEH. Kackonnast cxema.

3. Ycunmutenu mnoctosHHOoro Ttoka (YIIT). OmnepanuoHHbie
ycwutenu (OY).
3.1. O6mas xapakTepuCTHKa M TpeOOBaHMSA K HapameTrpam
VIIT.
3.2. CxemotexHuka kackaaoB YIIT.
3.2.1.banancupie (auddepeHnranbHbIe) YCHUIATEINN.
DOKBHUBAJICHTHBIE CXEMBbI [T TU(PepeHIHaTbHOTO
u  cuHbpazHoro  curHamoB.  Koaddurment
ocnabneHus: CHH(pa3HOTO CUTHAIA.
3.2.2.Teneparopbl  cTaOMIBHOTO  TOKa  (TOKOBOE
3epKaio).
3.2.3.Kackansl caBura ypoBHSI.
3.3. CTpyKTypHas cxema OlepalvoOHHOTO YCHIUTENS.
3.4. OCHOBHBIE TTApaMETPHI ONIEPATUOHHOTO YCHUITHTEIIS.
3.5. YacTOTHBIE CBOMCTBA ONEPAIMOHHOTO YCHIIUTEIISI.

4. TIpeoOpa3oBaTeny aHAJIOTOBBIX CHUTHAJIOB Ha OIMEPaIlMOHHBIX
YCUITUTETISX.
4.1 Koapdunment mnepegaun ONEPariOHHOTO YCHIIATEIS
(OY), 0oxBayeHHOT0 OTpULIATENFHONW OOpAaTHOW CBA3BIO, JUIS
oOmero ciydas.




4.2. HMuBepTUpylOUMd U (ONA
IToBTOpUTEIH HANIPSKEHUS.
4.3. NuBepTUpyIOLIMA U HEMHBEPTUPYIOIIUNA CyMMAaTOPhl HA
ov.
4.4. Unterpupyromuii OY.
4.5. Iuddepentupyronmmii OVY.
4.6. Boruutatens Ha OY.
4.7. Boruuratens - cymmarop Ha OY.
4.8. Ycunutenb ¢ peryaupyeMbiM (a3oBeiM ciBuroM Ha OV,
4.9. Henuneitnble pyHKIIMOHANBHBIE yenuTenu Ha OY.
4.9.1.JIorapudmuyeckuii ycunutenb Ha OY.
4.9.2. AntrnorapuMuiecKui
(9KCTIOHEHIANBHBIN) ycriuTenas Ha OY.
4.9.3. YCTpoMCTBO TEPEMHOXKEHUSI U JCIICHUS
HanpskeHuid Ha OY.
4.9.4. Cxembl cpaBHEeHUs HanpsokeHu Ha OVY.
4.10. AxtuBHble GuIbTpel HA OY.
4.10.1. ®unpTpbl HU3KKUX yacToT Ha OY.
4.10.2. ®unpTpsl BBICOKUX YacToT Ha OY.
4.10.3. 136uparensusie OY.

HEUHBEPTUPYIOLIUMA

5 5. YcTpoiicTBa cpaBHEHUS aHAJIOTOBBIX CUTHAJI0B Ha OV.

5.1. Pabora OY mnpu OONBIIUX aMIUIUTYAAaX BXOIHOTO
CUTHAJA.

5.2. OnHOMOPOroBO€ YCTPOUCTBO cpaBHEeHUs Ha OY.

5.3. PerenepatuBHas cxema cpaBHeHHs Ha OV.

5.4. nTerpanbHble KOMIApaTOPHI.

6 6. Ucrounuku BTOPHUYHOI'O JJICKTPOIIUTAHU.

6.1. Kinaccugukanus, coctaB 1 OCHOBHBIE ITapaMETPHI.
6.2. [IpeoOpa3oBaTesin NEPEMEHHOTO HAIPSYKEHNS B
MyJbCUPYIOLIEE HAMIPSKEHHUE (BBIIPSIMUTENH).

6.3. YcrpoiicTBa cTabUIM3alMK HANPSKEHUS TUTAHUSL.
[Tapamerpudeckuii crabmnmuzatop. KoMmmnencamoHHbIi
cTabunm3aTop.

6.4. [IpeoOpazoBarenyu HAMPSHKSHUS TTUTAHUS.
TpancoppomaropHbie U OecTpaHCPOPMATOPHBIE CXEMBI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
Ne TeMbl mpakTHYECKNX ® . | TpynoemkocTs, |pa3znena
s B — OpMBbI IPAKTUYECKUX 3aHATUI (uac) I
JIMHBI
Cemectp 3
1 | [lepexonHble npoiiecchl B MOJIEJIMPOBAaHNE PEAIBHBIX 1 1
JIEKTPOHHBIX CXEMax yCIOBUI
2 | Ucnonb3oBanue MOJICIIMPOBAHUE PEATHHBIX 2 1
nepeaaToyHbIX (PyHKIHUI B YCIIOBUM
3JIEKTpOHUKE. YacTOTHBIE
XapaKTEPUCTHUKHU.
3 | UccnenoBanue cBOMCTB MOJIETMPOBAHUE PEATBHBIX 2 3




HOJTYTIPOBOTHUKOBBIX yCIIOBHI
JIMOJIOB METOI0M
MOJIETTHPOBAHHS
4 | Pacuer cxeM Ha MOJIETUPOBAHUE PEATBHBIX 2 3
HOJTYTIPOBOTHUKOBBIX yCIIOBUI
JMoJax
5 | Pacuer mapameTpuyeckoro MOJIETTMPOBAHHE PEATBHBIX 2 3
cTabunuzaropa yCJIOBUI
6 | Pacuer pexxuMoB pabOTHI MOJICIIMPOBAHUE PEATHHBIX 2 3
TPaH3UCTOPHOTO KACKaaa yCIIOBHI
7 | UccinenoBanue MOJICIIMPOBAHUE PEATHHBIX 2 3
OMIIOJIIPHOTO TPAH3UCTOPA yCIIOBHIA
METOJIOM MOJICIIMPOBAHHUS
8 | UccnenoBanue mojaeBoro MOJIETUPOBAHUE PEATbHBIX 2 3
TpaH3UCTOpa C YCIIOBUIA
YIPaBJISIONUM
p-N-Tiepexo10M METOIOM
MOJICIIMPOBAHUS
9 | HUccienoBanue cxem MOJICIIMPOBAHUE PEATBHBIX 2 5
CETEBBIX UCTOYHUKOB yCIIOBHIA
NUTaHHUS Ha
MOJTYIIPOBOTHUKOBBIX
JIMO/1aX METOJIOM
MOJICIIMPOBAHUS
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT Tpynoemxocts, | pasaena
n/m (gac) JUCLIATT
JIVHBI
Cemectp 4
1 | JlabopartopHas pabora Nel (MaxeTNel8). 4 4
HccnenoBanue 3JIEKTPOHHBIX YCTPONCTB, MIOCTPOCHHBIX HA
OCHOBE  NPEHU3MOHHOTO  OINEPALMOHHOTO  YCHUIIUTEINS
K140V /11408.
2 | Jlaboparopnas padota No2 (maxeTNell). 4 4
HccnenoBanne  nM30MpaTeNbHOTO — YCHIIMTENS  HHU3KOU
YaCTOTHI.
3 | JTaboparopnas padota Ne3 (makeTtNel0). 4 1
HccnenoBanue yCWJINTENs, TOCTPOEHHOIO Ha OCHOBE
mukpocxembl K118YH1.
4 | Jlaboparopnas padota Ned (maketNe21). 4 3
HccnenoBanue 6ecTpanchopMaToOpHOTo YCUIIUTES
MoIIHOCTH Ha Mukpocxeme K174YH4b.
5 | Jlaboparopnas padota N5 (MakeTNe5). 4 2

UccnenoBanue TpaH3UCTOPHBIX YCUIIUTENIEH MOIIHOCTH C
TpaHC(OPMATOPHBIM BBIXOIOM:




Yacte 1. HWccnenoBaHwe OJHOTAKTHOTO — YCHJIUTEIIS
MOIIHOCTH B PEKHUME Kilacca A

6 | JJaboparopuas padora Neb (MakeTNe5). 6 2
HccnenoBanue TpaH3UCTOPHBIX YCHUITHTEIICH MOIITHOCTH C
TpaHCPOPMATOPHBIM BBIXOJOM:

Yacte 2. MHcecnegoBanue  ABYXTAKTHOTO — YCHUITUTEINS
MOIIHOCTH B pexkume kiiaccoB A, AB u B.

3amuTa 1a00paTOpHON PabOTEHI.

7 | JJaboparopHas padora Ne6 (MakeTNe7). 4 6
HUccrnenoBanue KOMIICHCAIHOHHOTO crabuuzaropa
HAIPSOKCHHS.

8 | JJaboparopHas padota Ne7 (maxeTNe20). 4 5

HccnenoBanue peiIaKCallMOHHBIX I'CHEPATOPOB HAa OCHOBEC
OINCPpatOHHOI'0 YCUJIIUTCIIA.

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Lens KypcoBoii pabOTHI:
[IpumepHbIe TeMBbI 3a1aHUK HA KypcOBYIO paboTy mpuBeaeHs! B paznaene 10 PIT/I.

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner caMocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bun camocrosTensHo# paboTh BSIZI;O’ Cemectp 3, uac Cemectp 4, yac

1 2 3 4

V3y4eHne TeopeTHIecKOro MaTepraina 20 53 17

nucuuruael (TO)

KypcoBoe npoextuposanue (KII, KP) 17 - 17

PacuetHo-rpaduueckue 3aganus (PI'3) - -

[loxroroBka K 3ammre JJaOOPaTOPHBIX PadoT 20 ) 20

(JIP)

Brimonuenue pedepara (P) - -

[ToaroroBka K TEKyIIeMy KOHTPOJIIO 4 5 2

ycneBaemoctu (TKVY)

Jomamraee 3amganne (/13) - -

KonTponbabie paboTsl 3a04HIKOB (KP3) - -

Bcero: 115 57 58

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3IaHUN
[lepeuyeHb neUaTHBIX U 3JEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBeieH B TadauIe 8.
Ta6mmia 8— [lepeueHb MeYaTHBIX W AIEKTPOHHBIX YYCOHBIX U3JaHUN

\ Tudp/ \ bubnuorpadudeckas ccpuika \ KomrdectBo




URL aapec

SK3CMILLAIPOB B

OubmoTexe
(kpome
AIIEKTPOHHBIX
IK3EMILISPOB)
621.396 CXeMOTeXHHUKA TeJIeKOMMYHUKAIIMOHHBIX 47
3-59 ycTpoiictB : yueonuk / C. U. 3uataunos, T. A.
Cyeruna, H. B. IloBapenkun. - M. : Akagemusl,
2013. - 368 c.
https://znanium.com/catalog | Mapuenko, A. JI. DiIeKTpOTEXHUKA
/ JNIEKTPOHUKA : yueOHuK : B2 1. T. 2.
product/1087984 Onektponuka / A.JI. Mapuenko, }0.®. Omaguuii.
— Mocksa : UH®PA-M, 2020. — 391 c.
https://znanium.com/catalog | I'aneniepun, M. B. DnekrpoTexHuka u
/ JIEKTpOHUKA : yueOHuk / M.B. lanpniepun. — 2-
product/987378 e n31. — Mocksa : DOPYM : UHDPA-M, 2019.
— 480 c.
621.38 DJEKTPOTEXHUKA U CXEMOTEXHHUKA : yueOHuK A | 10
H 74 akagemudeckoro Oakamaspuara / O. I1.
Hogoxwios. - M. : FOpaiit, 2015 - T. 1. —382c.
621.38 DJEeKTPOTEXHHUKA U CXEMOTEXHHUKA : yueOHuk st | 10
H 74 akanemuueckoro 6akamaspuara / O. I1.
Hooxwunos. - M. : FOpaiir, 2015 - T.2. —421c.
621.382 DJeKTpOHHBIE TPUOOPHI U YCTPOICTBA: yueOHOE
3-59 nocobue / C.W. 3uatounos. CI16: U3n-so 'YAIL | 117
2006. - 50 c.
621.315.5/.61 Pagnomarepuarsl, palnOKOMIIOHEHTHI U
1130 anekTponuka: YueoHoe mocodue / K.C. IletpoB. | 49
M. u ap. [Tutep, 2003. - 511 c.
621.38 AmHaJioroBast ¥ IU(PpoBast INEKTPOHUKA (TTOJIHBIN
0-60 KypcC): Y4€OHHK JUTS CTYACHTOB BY30B / 37
10.®. Onanuwmii, O.I1. I'mynkun, A.W. I'ypos;
Pen. O.I1. I'nynkun. - M.: ['opsiuast nuHus -
Tenexom, 2005. - 768 c.
004.4 [TporpamMma cXeMOTEXHUYECKOTO
A6l mozaenupoBanus Micro-Cap 8 / M.A. AmenuHa, | 55
C.A. AmenuH. - M.: T'opsuas nunus - Tenexowm,
2007. - 464 c.
[681.518(075)/T58] Tonunbckuii B.b. CxemorexHuka 18
MU3MEPUTENBHBIX ycTponcTB. — M.: BMHOM,
2006. — 232c.
http://znanium.com/bookread2.php?book=45521 | 3aeKTpOHHBI
6 i pecypc
Urnatos, A. H. Kmaccuueckas a5ieKTpoHUKa U
HaHORJIEKTPOHUKA [ DNEKTPOHHBIN pecypc] :
yue0. mocodue / A. H. Urnaros, H. E. ®aneesa,
B. JI. CaBunsbix, B. {. Baiticnanup, C. B.
BopoObeBa. — 2-e uzn., crep. M.: ®JIMHTA,
2012. — 728 c. - ISBN 978-5-9765-0263-5
[621.396.6(075) /JI 13] JlaBpenTreB, b. @. CxeMoTeXHUKA AJICKTPOHHBIX | 2



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

cpenct: yueOHoe mocodue/ b. @. JlaBpeHTheB. -
b.Mm.: Axkagemus, 2010. - 333 c.

[621.3.049.77(075)/E 91]

Edumon U. E. OcCHOBBI MUKPO3JIEKTPOHUKH:
yuebnuk/ U. E. E¢umos, U. f. Kozbips. - 3-¢
u3 ., crepeot. - CI16: Jlansp, 2008. - 384 c.

20

[621.38:681.3.06/K 21]

Kappames, I'. A. BupryasibHas 2J1€KTpOHMKA.
KomnerorepHoe MoiennpoBaHie aHaI0rOBbIX
ycrpoiicts/ I'. A. Kappames. - 2-e u3n., crep. -
M.: T'opsiuas munus - Tenekom, 2009. - 260 c.

40

I'yces, B. I'. DnexkTpoHuka u
MUKpOIPOIIECCOpHas TeXHHKa: yueOHuk/ B. T
I'yces, 10. M. I'yces. - 4-e u3x., nom.. - M.:
Bricm. mik., 2006. - 798 c.

30

http://znanium.com/bookread2.php?book=45625
3

I'yces. B. I'. MeTo1bl NOCTPOEHUS TOUHBIX
AJIIEKTPOHHBIX YCTPOUCTB [ DNEKTPOHHBIN pecypc]|
: yae0. mocobue / B. I'. I'yces, T.B. Mupuna;
Hayu. pea B.C. ®ertucos — 3-e uzn., crep. — M.:
@®JIMHTA, 2012. — 266 c. - ISBN 978-5-9765-
1519-2

AIEKTPOHHBI
i pecypc

[004.42/K23]

Kapnamyk, B. 1. Dnexrponnas naboparopus Ha
IBM PC: monorpadus. T. 1: MoaenupoBanue
9JIEMEHTOB aHAJIOrOBBIX cucteM/ B. U.
Kapnamyk. — 6-e u3z., gom. u nepepad. - M.:
Conon-Ilpecc, 2006. - 671 c.

10

[621.375.011(075)/T1 63]

[TocTpoeHue cxeM U MPaKTUYECKUE METO b
pacyera yCHJIMTENBHBIX YCTPOUCTB: yuyeOHOe
noco6ue/ B. U. Ucakos [u ap.]; C.-Iletepb. roc.
YH-T a3poKocM. npudopoctpoenus. - CI16.: TOY
BIIO "CIIGI'YAII", 2011. - 88 c.

65

http://znanium.com/bookread.php?book=358681
I'onosuneina M. B. IIpoexktupoBanue
PaaMOdIIEKTPOHHBIX CPEICTB HA OCHOBE
COBPEMEHHBIX NHPOPMAITMOHHBIX TEXHOJIOTHA:
yuebHoe nocodue — M.: MnTepHer-
VYuusepcuter Uudpopmanmonnsix TexHonoruii:
BMHOM. JlaGopatopus 3Hanuit, 2011. — 504 c.

DJIEKTPOHHBI
1 pecypc

http://znanium.com/bookread2.php?book=48748
0

OO1ast 37IeKTPOTEXHUKA U IJICKTPOHUKA:
yuebnuk / FO.A. Komuccapos, I'.11. babokum. - 2-
¢ u3a. - M.: HUL] UTH®PA-M, 2016. - 480 c.:
60x90 1/16. - (Bsiciiee oOpa3oBaHue:
bakamaspuar) (Ilepermnér 7b11) ISBN 978-5-16-
010416-4

3JIEKTPOHHBI
1 pecypc

http://znanium.com/bookread2.php?book=31683
6

Ywmpuxuu B. B.

®u3ndecKre OCHOBBI DJIEKTPOHHUKH: YUeOHOe

nocobue / B.B. Ympuxun; Yaukom Cepsuc. - M.:
Anbda-M: HUL Uudpa-M, 2012. - 304 c.: mi.;

3JIEKTPOHHBI
1 pecypc
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60x90 1/16. - (TexHOIOrHYEeCKHIi CEPBHUC).
(nmeperer) ISBN 978-5-98281-306-0, 1000 5k3.

http://znanium.com/bookread2.php?book=52028 | snexTpoHHbBI
8 it pecypc
Jlazapesa H. M.

[Heun, A.b. MeTozbl NpOEKTUPOBAHUS
AJIEKTPOHHBIX YCTPOUCTB [ DIIEKTPOHHBIN pecypc|
/ A.b. lleun, H.M. Jlazapesa. - M.: Uadpa-
WNnxenepus, 2011.- 456 c. - ISBN 978-5-9729-
0041-1

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

He npenycmoTpeno

8. Ilepeuenr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa3oBaTENLHOTO MPOoIEecca M0 JUCIUILIHHE.
[lepedeHp UCTIONB3yeMOT0 TPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHus

Ne m/m HanmenoBanue

Crynenueckast Bepcus (demo) mporpammel MicroCAP ot kommanuu Spectrum
Software.

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON YacTu Howmep aymutopun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOAMMOCTH)

1 MynpTUMeaUIHAS JIEKUUOHHAS ay IUTOPHUS

KomnberoTepHsIii ki1acce

Creunanu3upoBaHHas J1abopaTopusi AeKTPOHUKH Kad. Ne41 52-17



http://znanium.com/bookread2.php?book=520288
http://znanium.com/bookread2.php?book=520288
http://znanium.com/catalog.php?item=tbk&code=52&page=10#none

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluu

Bua npomexyTo4HON arTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

DK3amMeH Cnucok BONpoOCOB K 3K3aMEHY;
DK3aMeHAaI[MOHHEIC OUJICTHI,
3amaun;
TecTsl.

HuddepennmpoBanHbIii 3a4€T Cnucok BOMpOCOB;
TecTtsr;
3agaun.

Boinonnenue kypcoBoii paboThl OKcrepTHas OLIEHKAa Ha OCHOBE TPeOOBaHUU K
COJICPKAHUIO KYpCOBOM paboTsI o
JUCIUILINHE.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHS CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMbI yHI/IBepCI/ITeTa, mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM 4KTOM

I'VAIL
10.3.

Tabmuua 14 —Kpurepuu olileHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKana

XapakreprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

— oOyyaronuiicss TIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOU JIUTEPATYpHI,

«OTIIMIHO» 5
GauTeHOY TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MMPAKTUIECKON
JESITENIbHOCTHIO HAPABIICHHUS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOABLI U 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM CTeNaTIN3uPOBAHHBIX TOHSITUH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepuan, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;
«XOpOMION — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; 3
GatTCHOY — YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;
— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BJIAJICET CHCTEMOM CIeNUaIN3uPOBAHHBIX TOHSITUH.
— 00yJaroIuiicss YCBOMII TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, OMHpasCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOTyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«y/IOBJIETBOPUTEITHHOY N
GATTOHON — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUHN

HAaIpaBJICHNUS;

— c1a00 apryMEHTHPYET Hay4HBbIE TTOJIOKCHNUS;

— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000OICHHUI;

— YaCTUYHO BIIAJCET CUCTEMOH CIICIMATN3UPOBAHHBIX TOHATHH.




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— o0Oyyaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.4. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3aga4un) 11 9K3aMeHa

Ne i/m [lepeuens BonpocoB (3aa4) AJsl IK3aMeHa

1 O6ume ceepenus 00 yeunutensix. Knaccugukaiys 371eKTPOHHBIX YCHIIUTENEH.
OcHoBHble TOKa3zaTenn kadectBa anekTpoHHbix ycuiutenedt (K, KI, KP, AUX,

2 OYX, TMHEHHbBIE U HEJIMHEMHBIE UCKAXKEHUS, TUHAMUYECKUI AUara3oH, BHYTPEHHHUE
TIOMEXH).
CrniocoObl BKJIIOUEHHUS TPAH3UCTOPOB B yeunuTelbHbIX Kackanax (Ob, 09, OK).
PaboTta akTUBHOIrO 3J€MEHTa B YCHWJIMTEILHOM Kackajae (3 pasHOBHUIHOCTH CXEM C
0D, TepMocTaOuIM3aIMs MOJI0KEHUS paboueil TOUKH).

5 [TocTpoeHne Harpy304HOM mNPSMOW Ui PE3UCTUBHOTO M TPaHC(HOPMATOPHOTO
KAacKaJI0B.

6 Pexxumbl paboThl yeHIMTENbHBIX 251eMeHTOB (A, B, AB, D, C).

v Pesuctopubiit kackag ¢ OO (PKBUBaJEHTHas CXeMa C MHCIOJIb30BaHUEM h-
napametpos, K, KI, RBx, RBbix, KE).

8 [TupoxononocHsld pesuctopubiit kackan c O, HY u BY xoppekiusi.

9 Pesucropusiii kackag ¢ OK (O11).

10 Pesucropnsrit kackazg ¢ OB.

11 Oopartnble cBsizu B ycmuutensax (Buasl OC, KonMyecTBEHHas! OLICHKA).

12 OOu1ast xapakTepucTHKa U TpeboBanus k napamerpam YIIT.

13 Cxemotexnuka kackanoB YIIT, muddepeHnmanbHble YCUITUTEIH.

14 Cxemorexnuka kackagoB YIIT, renepatopsl cTaOUIBHOTO TOKA, “TOKOBOE 3€pKajio’.

15 Kackanpl ciBura ypoBHs (pe3UCTHBHBIN, CO CTAOUIUTPOHOM, ¢ nuogamu, ¢ I'CT).

16 Omneparmonnsie  ycunutenun (OVY), oOmme cBeneHus, o01acTh TPUMEHEHUS,
kodppuuuent ycunerus ¢ yaerom OOC (B ob1ieM BHIE).

17 [Tapamerpsl OY': uneansHble, peaibHble, CTpyKTypa OY.

18 UYactortnsie xapaktepuctuku OV (6e3 OOC u ¢ O0C).

19 [Tpumenenue OVY: BoiBox BhipaxkeHus ais K(f) B oOmem Buae; K-unBeptupytouiero,
K-HenHBEpPTHPYIOIIETO.

20 [Tpumenenne OY: cymmarop (¢ MHBEpCUEH MOISIPHOCTH CYMMHUPYEMBIX CHUTHAJIOB),
cXeMa CpaBHEHHSI.

21 [Ipumenenue OY: uarerpatop, nudhepeHumaTop.

22 [Tpumenenue OY: cymmarop (6€3 MHBEpCUU MOJISIPHOCTH CYMMHPYEMBIX CUTHAJIOB).

23 [Tpumenenue OV JlorapudMuyeckuil yCUIUTETb.

24 [Tpumenenne OY: AnTuiorapuMU4ecKui yCUIUTENb.

25 [Tpumenenne OVY: nepeMHOKEHHE aHAJIOTOBBIX CUTHAJIOB.

26 [Tpumenenne OY: akTUBHBIE QUIBTPHI

27 WuctpymenTanbhbie OY: BHyTpeHHEE YCTPOHCTBO M OCOOEHHOCTU IPUMEHEHUS

28 Cxembl TMHEWHBIX CTAOMIN3aTOPOB HAPSXKEHUSI.

29 CxeMbl CTaOMIIN3aTOPOB HANIPSKEHUS C TPeoOpa30BaHUEM

Bompocsr (3amaun) nis 3avera / qudd. 3auera npeacTarieHsl B Tadauie 16.
Tabmuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3auera

No /it ITepedyens BonpocoB (3anav) myist 3adeta / nudd. 3auera

OcHOBHBIE CBCACHUA O IMOJIYITPOBOAHUKOBBIX MaTCpHUalax




~No o1k~ w

o

9

10
11
12
13
14
15
16
17

18

19
20
21
22
23
24
25
26
27
28

P-n nepexo/1 B OTCYTCTBUM BHEILIHETO BO3ACHCTBUSA, IPU NPSIMOM U
00paTHOM CMENICHUU

ITosrynnpoBOIHUKOBBIM MO U €r0 BOJBT-aMIIEpHAs XapaKTEPUCTHUKA
Pa3zHoBUIHOCTH TONYNIPOBOIHUKOBBIX AM0A0B. Bapukanel. J{nonas [loTTku.
TyHHenpHbIE AMOABL. POTOANOABI U CBETOANOABI. ONITONAPBHI.
CrabunuTpoHsl U cTabUCTOPBl TYHHENBHBIN MO U €T0 UCTIOIb30BAHUE
[TpuHIMN necTBUS U CTAaTUYECKHE XapaKTEPUCTUKH OUIOISIPHOTO
TpaH3HUCTOpa

CxeMmbl BKJIFOUEHHS OUIOISIPHOIO TPAH3UCTOPA

Pexumbl paboThl OMTIOISIPHBIX TPAH3UCTOPOB U UX OCOOEHHOCTH.
[TosieBbIE TPaH3UCTOPBI € YIPABISIOLIMM P-N-NIEPEXOI0M

M/II- Tpan3ucTopbl

CxeMbl BKJIIOUEHHSI MTOJIEBBIX TPAH3UCTOPOB U UX OCOOEHHOCTH
TupucTOpBl, NPUHLUI JEACTBUS U PA3HOBUIHOCTH

CocraBHbIE TPaH3UCTOPHI

bunosnsipabie TPaH3UCTOPBI C U30JIUPOBAHHBIM 3aTBOPOM

OcCHOBHBIE TEXHOJIOTUH U3TOTOBJICHHSI HHTEIPAIbHBIX MUKPOCXEM.
Yceunurenu. OcHOBHBIE TapaMeTpbl. IHTerpabHble yCHIINTENH
ANEKTPUYECKUX CUTHAJIOB.

HuTerpaibHble onepanuoHHble yeuiauTeau. CXeMOTEXHHUKA, OCHOBHBIE
XapaKTEPUCTUKH U IPUMEHEHHUE.

bazoBble slornyeckue 3J1eMeHThl Pa3InYHbIX CEpU U UX 0COOEHHOCTH
KoMOuHanmoHHbIE JIOTHYECKUE yCTPOICTBA

WHTerpanbHble JIOTHYECKUE TPUTTEPBHI.

CueT4uKH U PerucTpsbl.

OpnHOKpHUCTaIBHBIE MUKPOIIPOLIECCOPBI.

IIporpammupyemsle JOTHYECKHE HHTETPAIBHBIE CXEMBI.

Cratuyeckas 1 TuHaMu4ecKas maMaTb. Quen-namsTh
BrinpsiMuTenbHBIE CXEMBI HA TTOJIYIIPOBOJHUKOBBIX AMOJAX
WHTerpanbHble cTaOUIM3aTOPbl HAPSKEHUS

VIMnynbCHBIE HCTOYHUKH MTUTAHUS

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MIpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUisi KypCOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne [TprMepHBIii TepedeHb TeM ISl KypCOBOTO MPOEKTHPOBAHUS/BBITIOIHEHHS KYPCOBOM

/i

paboThI

Pa3pabotka aktuBHoro ¢uibtpa Ha OY (10 BapraHTam)

Pa3pabotka naccuBHoro LC-¢punbtpa (1o BapuanTam)

Pa3zpaboTka ympapisieMoro renepaTopa rapMOHHYECKUX CUTHAJIOB (110 BapHaHTaM)

AIWINPF

PazpaboTtka npeoOpa3oBaTens HanpsHKEHUsS TUTaHMsI (TI0 BApUAHTaM)

Bormpocst

AJid IIPOBCIACHUA HpOMe)KYTOLIHOI‘/’I arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne i/t

IIpuMepHBIii epedeHs BOIPOCOB ISl TECTOB

He npenycmorpeno

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, IpeacTaBIeHbl B Ta0mie 19.




Tabmuna 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.5. MeTtoauueckre  Marepuaibl,  ONpEAENSAolUe  MPOLEAyphl  OLEHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaromuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTIIAHBI

11.1. Meroauueckue yKazaHus IS OOYyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE U3N0KeHHEe yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIIMH B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHH
dbyHIaMeHTalbHBIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHWSA, HOBEHIINX
JOCTHKEHUIN HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMOoHHYI0 (QyHKIUHU. JIeKus packpbpiBaeT MOHATHHHBIN ammapat
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LENbHOE MPEJICTaBICHUE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUTITMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITEILHOU paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClIalijoB U
HCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJCNIbHBIX TEMATHK 110 TUCIUITIIHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOT0 MaTepuana:

— Amnanuz npob6iemHo# curyanuu. [locraHoBka 3a1au.

— AHann3 METOI0JI0rMYECKUX IIPUEMOB PELICHMS IOCTABJICHHBIX 3a]1a4.

— PaccmoTrpeHue peleHnii NoCTaBIeHHBIX 33/1a4 HA KOHKPETHBIX IpUMepax.

— AmHanu3 THUMNOBBIX OHIMOOK, BO3HMKAIOIIMX IPH PELICHUH AHAJIOTMYHBIX 3a/1ad C
JPYTUMHU UCXOTHBIMU JAHHBIMHU.

— BBbIBOJBI M PEKOMEHJAIIMH 110 UCTIOIB30BAHUIO PACCMOTPEHHBIX METOJIOB.

— OTBeTBI Ha BONIPOCHI CIYIIATENEH.

Meronnueckue ykazaHus 10 OCBOEHUIO JEKIIMOHHOTO MaTepuaia ¢ cetu HTepHeT:

1. EnuHoe OKHO JocTyia K oOpasoBarenbHbIM pecypcaM: http://window.edu.ru/:

(O mpoexte: MndpopmanmonHas cucrema "EnuHoe okHO AocTyna K 0Opa3oBaTeNbHBIM pecypcam”
IPEIOCTAaBIsIET CBOOOAHBIM  JOCTYIl K  Karajory oOOpa3oBaTeNbHBIX HHTEPHET-PECYPCOB U



http://window.edu.ru/
http://window.edu.ru/

MOJIHOTEKCTOBOU 3JIEKTPOHHOM y4eOHO-METOIUUECKON OMONMHMOTEeKe A1t 00I1ero U nmpodheCCUHOHATBHOIO
00pazoBaHwmsl.)
1) CxeMOTeXHHKA aHAJIOTOBBIX HHTETPAIBbHBIX CXeM: YueOHOoe mocobue
http://window.edu.ru/resource/453/76453
2) CxeMOTEeXHHMKa aHAJIOTOBBIX DJIEKTPOHHBIX YCTPOUCTB: [TMChMEHHBIE IEKIIUT
http://window.edu.ru/resource/204/25204
3) OmneparroHHbIC YCHIUTEIN
http://window.edu.ru/resource/595/9595
4) Pacuet puabTpoB: YuebHOE mOcOOHE
http://window.edu.ru/resource/542/68542

2. Jlpyrue MHTepHET- PECYPCHI:

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

Bunaeo nekiuu o anekrponuke: http://easyelectronics.ru/video-lekcii-po-elektronike.html

11.2. MeTtoauueckue YKa3aHus I 06yqa}0mnxc;l I10 Y4aCTHUIO B CEMHUHApax

He npenycMoTpeHO y4eOHBIM IIIAHOM.

11.3. MeTtoauveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHSTUA

[TpakTHveckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOTrO
mpolecca, 3aKII0Yaronasicsl B BHIIOJTHEHUN 00y4alOIIMMUCS MO PYKOBOJICTBOM IpEnoaaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKOH eATeIHbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIerocs SBISETCS] MPUBUTHE 00YUarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYaAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHue, yriayOJleHue, pacllMpeHHe W JAeTaliu3alus 3HaHWNA TMpU PElIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3YYeHHUS KOHKPETHOH y4ueOHOI
JUCHUTLTAHBI;

— BBIpA0OTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHUSI TONYyYEHHBIX 3HAHUU IS
BBITIOJIHEHUS 3aJJaHU;

— obecrieueHne parMOHAIBHOTO COYETaHUSI KOJUICKTUBHON M MHAUBUAYATHHOU (opM
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHM

[lepen mpoBefeHWEM TPAKTHYECKUX 3aHATHH OOyUYaIOMIMMCS TpeaiaraeTcss H3Y4HTh
JIEKIIMOHHBIN MaTepual 1o TeMe 3aHATus. B npoliecce moAroToBKH U MPOBEIECHUS MPAKTHUECKUX
3aHATHI 00YUYaIOMIMMCS TIpeJIaraeTcsi PeluTh 3a1a4i, MOJICTHPYIOIINE peabHbIe YCIOBUS 110
yKa3zaHHBIM B Tabiuie 5 TemaMm. IlomyueHHoe pemieHue obcykmaercss ¢ 0O0ydaroUMMHCS BO
BpeMsI 3aHATHIA. B 3aBHCHMOCTH OT YpOBHS M TIOJHOTHI PEIICHUS 3a]ad, a TAK)Ke aKTHBHOCTH B
nporiecce 00CYKICHHsI PEIICHUH CTYJeHThI MOTYT MOJYYUTh OIICHKY, KOTOpasi YU THIBAETCS PH
MIPOMEXKYTOUYHOM aTTECTAILIUH.

VY4eOHO-MeTOIMYeCKHEe  MaTepualibl  JUIs  MPOBEACHUS  MPAKTUYECKUX  3aHATUH
YTBEPXKIAIOTCS Ha 3aceaHuy KadeApsl U BHIKIIAIBIBAIOTCS MIPEIIOIAaBATEIIEM B HAaYaJle CeMecTpa
B cucreMy LMS u B nnunbIif kaOuHeT cTyaeHTa.


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

Jlist ipoBefieHUsT MPAKTHUECKUX 3aHSATHH MOXXHO TaKKe PEKOMEHIIOBAThH CIEAYIONIUE
yueOHO-METOINYECKUE U3TaHHUS:

1) [621.38 K 21] BupryanbHas osnekTpoHuka. KommbooTepHOE MOJEIHPOBAHUE
aHAJIOTOBBIX YCTPOUCTB. / I'.A. Kapmames. - 2-¢ u3n., crep. - M.: ['opsuas nuHus -
Tenexom, 2009. - 260 c.

2) [004.9 A 92] MeTtobl IPAaKTHYECKOTO MPOCKTHPOBAHUSA CPEICTB KOHTPOJIS KauyecTBa
W JUArHOCTHKH: METOJWYECKHE yKa3aHUs K TPAKTHUYECKUM 3aHATHSAM U
nabopaTopHbiM pabotam / B.A. Atanos. CI16: M3a-Bo 'YAIIL 2010. - 35 c.

11.4 Meroandeckue ykKazaHus I OOy4YaloIIUXCs IO BBIMOJTHEHUIO J1TA0OPAaTOPHBIX
pabor

B xoxe BemomHeHUs 1abOpaTOPHBIX pabOT OOy4alOMUNUCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTUKON OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacuyeTHO-
AHATUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00ydaroOIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCIUIUIMHBL, ONpENenseMOol y4yeOHBIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIICHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIECHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalli3alis TEOPETUUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JICKIUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

VY4ebHO-MeTOIMYEeCKHEe ~ MaTepuajibl  JUIsl  MpOBEACHUs  JIabOpaTOpHBIX  paboT
YTBEP)KIAIOTCS Ha 3acelaHiH Kadeapsl U BBIKIIAIBIBAIOTCS MIPETIOIaBaTelIeM B Hayalle CeMecTpa
B cucteMy LMS u B nuuHbIif kKaOUHET cTyneHTa.

[IporpaMMma uccienoBaHuil B paMKax Kax10i U3 1adopaTopHbIX paboT, ONMCAHHBIX B
METOAMYECKUX YKAa3aHUAX 110 JIMHEHHBIM JIEKTPOHHBIM YCTPOICTBaM, OpraHM30BaHa 1Mo o01ei
cxeme:

- MCCIIE/IOBATh aMILTUTYAHYIO xapakTepucTiKy: Uppix=Yy1(Ugx);

- uccnienoBath AUX: Uspix=y2(f);

- UCCIIeI0BaTh HArpy304Hyto xapakTepucTiky: Uppix=Y3(RH);

- U3MEHUTH YTO-1H00 (B COOTBETCTBUU C MPOrpaMMON HCCIEAOBAHUN ISl KOHKPETHOU
paboOTBI) B HCCIIEAYEMOW CXeMe M IMOBTOPUTH H3MepeHHs xapaktepucThk Upprx=Yy1(Usx),
Usbix=y2(f) 1 Uppix=y3(RH) C 1eIbI0 OIEHKH BIUSHUSI 3TOr0 W3MEHCHHS Ha XapaKTEPUCTHKU
YCTPOMCTBA.

B HekoTophIx paboTax HEKOTOpHIC IMYHKTHI MCCIEIOBAHUN MOTYT OTCYTCTBOBATH, €CIIH
XapakTepUCTHKa Il MCCIEAYEeMOro YCTPOWCTBAa HE MMEET NMPUHIUIHAILHOIO 3HAYCHHS, a
TIOPS/IOK TIPOBEIEHHSI N3MEPEHUH MOXKET OBITh JPYTHM.

IIpu mpoBefeHUH HCCIENOBAaHUMA JTUHEWHBIX AJIEKTPOHHBIX YCTPOWCTB HCHOJIB3YIOTCS
TeHepaTOpPhl TAPMOHUYECKHAX CUTHAIIOB, OCIHIUIOTPA(dBI, CTPEIIOUHBIC W ITUPPOBBIE BOIBTMETPHI
U aMIepMeTphl, a JJIs TOYHOTO 33JaHMsl YacTOTHl BXOJHBIX CHTHAJIOB (B Te€X paboTax, Iie 3Ta
TOYHOCTh Ba’KHA) IPUMEHSIOTCS 3JIEKTPOHHOCUETHBIE YACTOTOMEDBHI.

[Ipexne ueM MpHUCTyNnaTh K KaKUM-THO0 M3MEPEHUsIM, HYKHO MPEABAPUTEIHHO U3yIHTh
NPUHIUIHAIBHYIO CXEMY HCCIIEAYEMOI0 YCTPOUCTBA, O3HAKOMUTBCS C COCTAaBOM J1a00paTOpHOM
YCTAHOBKH, PACIIOJIOKEHUEM OpPraHOB KOMMYTAIlMM M YIpPaBICHHUS JaOOpaTOPHOrO MakeTa, a
TaKXe Hay4YHUThCS M10JIb30BaThCSl M3MEPUTENbHBIMU IpubopaMu. KpoMe Toro, HemocpeacTBEHHO




nepea  BBIMOJIHEHHEM J1a0opaTopHO paloThl CiedyeT corjiacoBaTh C IperoAaBaTeseM
OporpaMMy HCCIENOBAaHUM (IIOJYyYUTh BapHAHT 3aJaHusA), MOArOTOBUB IPOTOKOJI B
COOTBETCTBUH C (POPMOIi, MPUBEACHHON B MPUIIOKEHUH JUIS KaXKAO0H pabOTHI, MPEABAPUTEIHHO
OTMETHB Ha €ro NepBOM JIUCTE COCTAB OPUTaibl CTYIEHTOB.

JIaboparopnas padora Nel (MakeTrNel8).

HccnenoBanue 3IEKTPOHHBIX YCTPOMCTB, IOCTPOCHHBIX Ha OCHOBE IPELHU3HOHHOTO
onepanronnoro ycunutens K140V 11408

B passbix coueranusix nepeximoyareneid S1, S2 u S3 Ha mabopaTropHOM MakeTe MOXKHO
CO3/1aBaTh CJIEIYIOIIUE CXEMBI:

- MaciTabHoro ycunurens Ha ocHoBe OY B HHBEPTUPYIOIIEM BKIIOUYECHUH;

- MacIITabHOro ycunuress Ha ocHoBe OY B HEMHBEPTUPYIOILIEM BKIIOUEHUH;

- UHTEIPUPYIOLLETO YCUITUTENS;

- (huabTpa BHICOKUX YACTOT.

JUis mpoBeneHUs SKCHEPUMEHTOB MCIONB3YIOTCS IIMPOKOAMANA30HHBIN TE€HEepaTop
CUTHAJIOB, BOJIbTMETPHI IlepeMeHHoro Toka B3-38 u ocuusuiorpad.

[opsnok BemonHeHNs paboThr Nell

1. CornacoBarts c npenojaaBaresieM NporpaMMy UCCIIe0OBaHUI.

2. Bxntounts 1a00paToOpHYyI0 YCTAHOBKY U U3MEPUTENIbHBIE IPUOOPBHI.

3. IloaroroBuTh 1a00PATOPHYIO YCTAHOBKY K paboTe, BBIIIOJHUB CIIEAYIOILEE:

- kK ki1eMMaM X 1-X2 makeTra NOJKIIOYUTh BBIXOJ] T€HEPATOPa CUTHAJIOB U BOJIBTMETD;

- K KiieMMaM X3-X4 NoJIKIYUTh OcLuuIIorpad U BTOpOi BOJIILTMETP;

- IEPEKJII0YATENIM YCTAaHOBUTH ciienyroium odpazom: S3 B I, S4 B 11, S5 B 3;

- YCTaHOBUTH Ha F€HEPaTOPE CUTHAJIOB PEKUM rapMOHHUYECKUX KOJIeOaHUH.

4. CHATh aMIUTUTYAHYIO XapaKTepUCTUKY MacITaOHOro ycunurens Ha 6aze OY

K140Y 11408 B pa3nu4HbIX cXeMaX BKJIIOUEHUS.

JUis 3TOro yCTaHOBUTh HAa T€HEpPaTOpe CUTHAJIIOB MUHHMAJbHBIM ypOBEHb CHTHala U
3a/laHHOE MIPETNOJABaTENIEM B IIPOTOKOJIE PE3YJIBTaTOB U3MEPEHNUN 3HAYEHHUE YaCTOTHI BXOJHOTO
curHana fgx (ecnm He 3a7aH0, TO ycTaHOBUTH fex = 100 I'm).

Hanee, mocnenoBaTeNbHO 3afaBas HepekiaroyareassMu S u S2 pasnuuHble
KOH(UTYpaluH UCCIIETyEeMON CXEMBI:

a) MaclITaOHBIN ycunuTenab Ha ocHoBe OV B MHBepTHpYIOlIeM BKIoueHHH ¢ R=10 kOm
u ROC-=22 xOwm (S1 B monoxenuu I, S2 B monoxenuu 1);

0) MaciuTaOHbIN ycminTenb Ha ocHoBe OV B MHBepTHpYIOIIeM BkiIoueHHH ¢ R=10 kOm
u ROC-=100 kOwm (S1 B monoxxenuu I, S2 B monoxxennu 2);

B) MaciITaOHBIA ycunuTenb Ha ocHoBe OY B HeMHBepTHpYOLeM BKItoueHuu ¢ R-=10
kOm u ROC-=22 xOwm (S1 B nmonoxxenunu I, S2 B nonoxenuu 1),

HCCIIEI0BATh AMITUTYTHYIO XapaKTEPUCTUKY KaXKJ10TO U3 YCTPONCTB.

Jns aToro cinenayer, u3MeHssl ypoBeHb BXOAHOTO HanpsikeHus Upx B nuamna3zone ot 2 MB
10 5 B, u3MmepsaTs HanpsbkeHHe curHaina Ha BbeIxoge Uspix. [ m3mepenus Upx um Uspix
WCTIONB3YIOTCA BOIBTMETpbl B3-38. Pe3ynbTarhl M3MepeHHil 3aHOCUTh B MPOTOKOJ, 3aIOIHSS
SYEUKH TaOJIUIIBI B IPOTOKOJIE N3MEPEHUH.

@®opMy BBIXOJHOTO CHUTHaja CJEIyeT KOHTPOJMPOBATh MO ociuuiorpady u mnpu
NOSBICHUM HEJIWHEHHbIX MCKaKEeHUH (1to0ble 3aMeTHble OTIMYUS (OPMBI CHUTHAT OT
rapMOHMYECKON (YHKIIMH) HYXHO 0O0s3aTebHO JielaThb IOMETKHM B IPOTOKOJE BO3JIE
COOTBETCTBYIOIINX 3Ha4eHUH UppIx.

! ToapoOHO MOPA/OK BHIMOJNHEHHS J1abOPATOPHOI PaboThl NPUBENEH TOJLKO 1y paboTel Nel. AHanorvvHbie
MHCTPYKIMH JUIs BBINOJIHEHHS JIa0OPAaTOPHBIX PabOT MpHBEAEHBI B METOAMYECKMX YKa3aHHAX K J1abOpaTOpHBIM
paboraM. B mpunoxeHnn K naHHOW pabouel mporpamme COJIEpKarcsi MPOTOKOJbI MCCIECAOBAHUS 3JIEKTPOHHBIX
YCTPOMCTB, KOTOpBIE IPEACTABISAIOT COOOM KpaTKoe M3JI0KEHUE TMOpsIKa BBIMOJHEHUs KaXIoH paboThl,
CTPYKTYPHpPOBaHHOE B BHUJAE TaOMUUbl wHccienoBaHuid. @aiyibl METOIMYECKMX YKa3aHMH BBIKJIAIBIBAIOTCS
npernoyasareneM B Havane cemectpa B LMS 'Y AIL



5. UccnenoBaTh aMIUIMTYAHO-9aCTOTHYIO XapaKTEPUCTUKY MACIITA0OHOTO YCHJIMTENS Ha
6aze OY K140V 11408 B pa3au4HbIX CXeMaX BKIFOYCHUSI.

VYCTaHOBUTH Ha I€HEPAaTOPE CUTHAJIOB BXOJHOE HAIPSHKEHHE HA CEPEIMHE JIMHEHHOIo
y4acTKa aMIUIUTYAHON XapaKTepUCTHKU (MPUOIU3UTENBHO pPAaBHOE IOJIOBUHE TOTO 3HAYEHUs
MaKCUMaJIbHOTO BXOJHOT'O HAIPSKEHUs, MPU KOTOPOM HU B OJHOM W3 MCCJIEIOBAHHBIX B 1. 4
CXeM He ObUIHM 3aMeuYeHbl HeTMHEHHbIE HCKaKEHUS BBIXOIHOTO CUTHANA).

Janee, mnocnenoBarenbHO 3ajaBas nepekimrouarensmMu S1, S2 u S3  pasnuunble
KOH(UTYpallK UCCIIelyeMON CXEMBbI, HCCIIeI0BaTh:

a) MacIuTaOHbIA ycunuTens Ha ocHoBe OV B nHBepTHpYyOleM BKItoueHUH ¢ R=10 kOm
u Roc=22 xkOM m mpoctoil memnbto vactotHod koppekuuu OV (S1 B momoxenmu I, S2 B
nosioxenuu 1, S3 B nonoxenuu I);

0) macmTaOHBIN ycunuTenb Ha ocHoBe OY B mHBepTHpYIOIIeM BKItoueHHH ¢ R=10 kOMm
u Roc=22 xOM u cnoxHoW uenpio yactoTHoW koppekuuu OV (S1 B monoxenun [, S2 B
nosioxxenuu 1, S3 B monoxxenuu II);

B) MacIITa0HBINA ycrnTenb Ha ocHoBe OV B mHBepTHpYOMEeM BKIoueHnn ¢ R-=10 kOm
u ROC-=100 xOM u mpoctoii nenpio yactoTHOM kKoppekuun OV (S1 B momoxkenuu I, S2 B
noJyio>keHuu 2, S3 B nonoxenuu l);

B) MacmTaOHbIN ycunutenb Ha ocHoBe OY B nHBepTUpYlonieM BkiItoueHuu ¢ R=10 kOm
u Roc=100 xOm u cnoxuoil nenpio yactotHOM koppekunu OY (S1 B monoxenuu I, S2 B
nonoxkeHuu 2, S3 B monoxenuu II), vccnenoBarth aMIUIMTYIHO-YACTOTHYIO XapaKTEPUCTUKY
Ka)XJ10T0 U3 YCTPOMCTB.

Jlisg aTOro cnemyer, W3MEHssl 4acTOTy BXOJHOrO CuUrHana fgx B Juama3oHe OT
MUHUMAJIBHOIO JI0 MAaKCHUMaJbHOI'O 3HA4Y€HHUA (B COOTBETCTBUM C BO3MOXHOCTSMU
UCIIOJIb3YEMOT0 T€HEepaTopa TapMOHUYECKHX CUTHAJIOB), U3MEPATh HAIPsSHKEHHE CUTHalla Ha
Bbixofe Uspix. 3Hauenne Upx cieayer MNOAAEpKHUBaTh IOCTOSHHBIM Ui KaXA0ro
YCTaHaBIMBAEMOT0 Ha TeHepaTtope 3HaueHus 4dacToThl fpx. s koHTpons Upx W H3MEpeHUS
UBbix HCIONB3YIOTCA BOJBTMETpbl B3-38. Pe3ynbTaThl uM3MepeHHUM 3aHOCUTH B MPOTOKOI,
3aroIHss CTONOIBI TAOIHUIBI B IPOTOKOJIE.

6. lccnenoBarh aMIUIUTYTHO-YACTOTHYIO XapaKTEPUCTUKY UHTETPUPYIOLIETO YCUIUTENS
Ha 6aze OY K140VY/11408.

Cobparp unTerpupyonui ycrwimreinb Ha OY, yCTaHOBHUB MEPEKIIOYATETN CIISTYIOINUM
obpa3om: S1 B monoxkenue I, S2 B monoxenwue 3, S3 B monoxenue I.

Hanee, 3amaBasi pa3iMyHble 3HAYEHUS YaCTOTHl BXOJHOro curHana fpx, H3MepsTh
HarnpsbkeHue curxana Ha Bbixojie (Uppix) ¥ 3aHOCUTH JIaHHBIE B TaOJIMILy B IPOTOKOJIE. 3HAUEHHE
Upx cllelyeT yCTaHOBUTH TaKWUM K€, KaK U B M. 5, U TMOJACPKUBATH €r0 MOCTOSHHBIM IS
Ka)KJOT0 YCTaHABIMBAEMOT0 Ha TeHEpaTOPE CUTHAIOB 3HAUEHUS YacTOTHI {px.

7. Ilo oxoHuanuu paboOTHl W/WiAM 3a 3..4 MUHYTHI 10 KOHLIA 3aHSATHS BBIKJIIOYUTH
U3MEpUTENIbHbIE TPUOOPHI, JTA0OPATOPHBIA MaKeT M MOMAMUCATh MPOTOKON H3MEPEeHUH Yy
npernoaaBaress.

KonTposbHbIe BOIIPOCH 10 1abopatopHoii pabote Nel (makeTNel8).

1. Kakoe ycTpolicTBO Ha3bIBaIOT ONEpAIMOHHBIM yCcHWiIHMTENeM, yeM oriauyaerca OY ot
JIPYTUX YCUIUTENEHN?

2. KakuM TpeOOoBaHUAM JTOJDKEH YIOBIETBOPATH MACATbHBIN OMEepaliMOHHbIN YCHINTENb
U royemy?

3. Ilosicuute CBOMCTBO BUPTyanbHOTO HyNss OY Ha KOHKPETHOM NpUMeEpe MaCIITaOHOTO
YCHITHTEIISL.

4. Tlepeuncnute Kackaabl THIOBOW cTpykTypsl OY u chopmynupyiite TpeGoBaHus,
KOTOPBIE K HUM NPEAbSABISAIOTCS.

5. B yacTtHOCTH, KaK MPOSBISAETCS OTIUYME COOCTBEHHOTO KOA(PQPHUIMEHTa YCUICHHUS OT
OCCKOHEYHOCTH B pabOTe MACIITAOHOTO YCHIIUTEIS?



6. Kak cka3piBaeTCsi KOHEUHOE 3HAUYE€HHME BXOAHOrO COMPOTUBIECHUS peanbHoro OV Ha
3HaYeHUH Kod(PUlMeHTa yCUIeHHs] MacITaOHOTO YCHUIIUTENS?

7. U3o6pazute cxemy macmTabHoro ycunutens. Jlaiite BBIBOA (OPMYIBI IS €0
Kod(durmenTa ycuieHus.

8. Kakumu eme napamerpamu (momumo RBX, RBbBIX u K0) xapakrepuzyercs OY?

9. MH3obpasute cxemMy CyMMHPYIOIIETO YCHIMTENs. BpiBenute  BbIpa)KeHHE,
CBS3BIBAIOILIEE HANPSIKEHUS Ha BXOAAX C HANPSHKEHUEM Ha BBIXOJIE.

10.1300pasute cxemy UHTETrpupyromero ycuiureias Ha OY U BbIBEAUTE BBIPAKCHHUE IS
€ro 4aCTOTHOM NepeaTOYHON XapaKTEPUCTUKH.

11.Kakue TpeOoBaHMS IPEIBABISIOTCSA K YaCTOTHBIM cBoricTBamM OV ?

12.Kakoii ¢axTop OrpaHMYMBAET MAKCHUMAaJbHO JOIYyCTUMBIC 3HAUYEHUS HOMHHAJIOB
COIPOTUBIIEHUH B CX€ME MacIITaOHOTO yCUIuTeNs?

13.Kakoii (akrop OrpaHMYMBAET MHHHUMAJIBHO JIOIYCTHMBIE 3HAYCHHS HOMUHAJIOB
COIPOTUBIICHUH B CX€ME MacIITaOHOTO yCUITUTENsA?

14.ITouemy 3HaueHue CONMPOTUBICHUS R+ He BimseT Ha K03 duIMEHT ycuneHus cxem
MacCIITaOHBIX YCUIIUTENCH?

15.C xakoil 1enbio B cXeMbl MACIUTAOHBIX YCHJIMTENIECH BBOIST CONPOTHUBIECHUE B LIENU
HEeUHBepTUpyromero Bxoaa (R+)?

16.ITosicuute cMbica TepMuHa "dacTOTHast KOppekius'" npuMeHuTeasHo K OY.

17.BriBeniute popmyny mist AUX cxembl Ha OY B HHBEPTHUPYIOIIEM BKIIIOUEHUH, KOTa B
LeNHU OTPULIATEIbHON 0OpaTHOM CBSI3U BKJIFOUEHA UHIYKTUBHOCTbD.

JIaboparophas padora Ne2 (makerNell).

HccnenoBanue n30UpaTesIbHOTO YCUIIUTENSI HU3KOM YacTOTHI.

enb pa®oThl: MPaKTUYECKOE UCCIIEJOBAHUE CBOMCTB HU3KOYACTOTHOTO M30MPaTEIbHOTO
YCUJIMTENS] HA OCHOBE OMEPAllMOHHOIO YCHWIIMTENs ¢ IBOMHBIM T-00pa3sHbIM (UIBTPOM B LIENH
00paTHO# CBsI3H.

B pabote mnocnenoBaTenbHO HCCIEAYIOTCS aMIUTUTYAHO-YAaCTOTHBIE XapaKTEPUCTUKU
CIEAYIOIINX YCTPOUCTB:

- OIEpallMOHHOrO ycuiauTenas Oe3 oOpaTHOM cCBsi3u (B pe3ylbTaTe OIpeNenseTcs
JKCIepuMeHTabHoe 3HaYeHue Ko);

- nBoiiHOro T-06pa3zHoro MocTa;

- U30UPATEIBHOIO YCHIIUTENS, TIOCTPOEHHOro Ha ocHOBe OV, oxBaueHHoro 2T-mocToM B
LENH OTPHUIATEIbHON 00paTHOM CBA3H.

KoHTpoibHBIE BOIPOCHI

1. KakoBa ¢pusudeckasi CyIHOCTb MPOIIECCOB, JIEKAIIUX B OCHOBE CEJIEKTUBHOTO

s dexra n1BoitHOoro T-06paznoro punsTpa?

2. N3o0pa3ute aMITUTYJHO-4YaCTOTHYIO U (Da304aCTOTHYIO XapaKTEPUCTUKH JIBOMHOTO
T-o6pa3Horo GuIbTpa U MOSICHUTE HA TOM MPUHLIHUII €T0 (PYHKIIHOHUPOBAHHUS.

3. Jaiite oObsicHeHHMEe U30UpPATEIHLHOMY CBOMCTBY ONEPALlMOHHOTO YCHJIMTENS C
NBOWHBIM T-00pa3HbIM (UIBTPOM B M OTPHUIATENBHOM 0OpaTHOM CBA3HM, OOBSICHUB, B
YaCTHOCTH, TOYEMY Ha 4acToTe KBazupe3zoHaHca y 2T-Mocta Habmogaercst MunumyMm AUX, a'y
yeunurenst ¢ 2T-MocToM B Len OOpaTHOM CBSA3M Ha TOW K€ YacTOTE OKa3bIBACTCS MAaKCHUMyM
AUYX?

4. Ouenute BausHuE Koddounuenta ycuiaenus OY Ha u3bupaTenbHbIE CBOWCTBA
YCUJIUTENS ¢ ABOMHBIM T-00pa3HbIM MOCTOM B II€NTU OOPAaTHOI CBS3M.

5. Kak m3MeHHUTh 4acTOTy KBa3UpE30HAHCA MOJOCOBOTO M30MPATEIbHOTO YCHIIUTENS C
YaCTOTHO-3aBUCUMOI 0OpaTHOM CBSI3bIO?

6. Uto Takoe 1OOPOTHOCTH MOJIOCOBOTO M30MPATENBHOTO YCHIUTENS, U KaKuM 00pazom
MOJKHO BJIMATH Ha €€ 3Ha4YeHUe?



7. IlpoaHamu3upynTe, Kak MOKET IOBJIMATH YBEIUYCHUE COIPOTHUBIICHUM PE3UCTOPOB
2T-mMocTta mpu COXpaHEHWH 4YacTOTHl KBaswpe3oHanca (1.e. emxoctu Cl - C3 Takxke
IIPONOPLUOHAIILHO YMEHBIIAIOTCH) Ha aAMIUIUTYIHO-4aCTOTHYIO XapaKTEPUCTUKY
n30UpaTeIbHOrO YCUITUTENS?

8. Kakue emé cymecTByIOT CIIOCOOBI pealin3aiii H30MpaTeNIbHBIX ycuinuTenei? B dyem
3aKJIIOYAIOTCA  MPEUMYIIECTBA PACCMOTPEHHOro crmocoba IMOCTpOeHUs U30MpaTeabHOro
YCUJIMTENSI U B €M HEJOCTATKH 3TOro crocoba?

9. IIpoananu3upyiiTe BO3MOKHOCTh CO3aHMS M30UpaTeIbHOTO yecuuTens Ha 6aze OV ¢
LC-xoHTypOoM B 11enu 0OpaTHOM CBSA3U U TAHTE MOSICHEHHS.

10. HazoBuTe o0macTy NMpUMEHEHHUS YaCTOTHO-MU30MPATEIbHBIX YCHIHMTENICH W JaiTe
pa3BepHYTblE KOMMEHTAPHH.

11. Kakue ¢akrtopsl OrpaHMYMBAIOT BBHIOOP HOMHMHAJIOB KOMITOHEHTOB JIBOWHOTO T-
00pa3HOro MOcCTa IpH 33JaHHON 4acTOTE KBa3Upe30HaHca?

12. Hapucyiite kakoil-unOyap BapuaHT cxeMbl ®HY nHa ocHoBe OV, 0XBayeHHOro
YaCTOTHO-3aBUCUMOM OOpaTHOM CBSI3bI0, U MOSICHUTE IPUHLIUII €€ IIOCTPOEHUS U paOOTHI.

13. Hapucyiite kakoil-uuOyap BapuaHT cxembl @BY Ha ocHoBe OV, 0XBayeHHOTroO
YaCTOTHO-3aBUCUMOM OOpAaTHOM CBSI3b10, U MOSICHUTE IPUHLIUII €€ IIOCTPOEHUS U paOOTHI.

14. Hapucyiite kakoii-uuOynp BapuaHT cxembl PO (pexxekTopHOro (uiabTpa) Ha OCHOBE
OV, O0XBaueHHOIO YaCTOTHO-3aBUCUMOM OOpaTHON CBSI3bl0, U IOSICHUTE MPHUHLMII €€
MOCTPOCHUS U PabOTHI.

Jlabopatopras pabora Ne3 (makeTNe10).

HccnenoBanue ycrmimmress, MOCTPOSHHOTO Ha ocHOBE MuKpocxembl K118YH1

Lenp paboThl: M3yyeHHE NPUHIMIIOB IIOCTPOEHUS TPAH3UCTOPHBIX yCUIIMTENEH
YCTPOMCTB C PE3UCTUBHO-EMKOCTHBIMU LIEMSIMU MEXKKACKaIHBIX CBSI3€H, METOAUKN U3MEPEHUS U
pacueTa UX XapakTepUCTHUK Ha mpumepe Mukpocxemsl K118V HI.

KoHTposbHBIE BOITPOCHI:

1. O0bsicHUTE Ha3HAYEHHE KaXKIOI0 JIEMEHTa CXEMbI TUIIOBOTO YCHIIUTEIBHOTO KacKaia
Ha OMTOJIIPHOM TPAH3UCTOPE.

2. llepeuncnute BUIBI MEXKKACKAIHBIX CBS3ed M JAUTe MX CPaBHUTEIBHYIO
XapaKTEPUCTHKY.

3. OObscHUTE Ha3HAuY€HHE OTPULATENIBHON OOpaTHOM CBSI3M MO TOCTOSHHOMY H
NEPEMEHHOMY TOKY U CXEMOTEXHUUYECKHE CIIOCOOBI €€ pean3alii.

4. W3noxute METOIUKY aHalIM3a YaCTOTHBIX XapaKTEPUCTHK YCHIINTENS C PE3UCTUBHO-
€MKOCTHBIMU MEKKACKaJHBIMU CBS3SIMH.

5. Ilepeuncaure ciocoObl U3MEHEHUS K03 (pUIIMeHTa yCUIeHNs YCUIIUTEIbHOTIO Kackaia
Ha OMTOJIAPHOM TPAH3UCTOPE.

6. OOBsCHUTE METOAUKY H3MEpPEHHs] BXOJHOTO M BBIXOJHOTO CONPOTUBIICHUS
AJIIEKTPOHHOTO YCTPOMCTBA.

7. O0BsicHUTEe HAOMIOIAEMBII XapaKTep HArPy304YHOM XapaKTePUCTHKH.

8. OObsicHUTE HAONIOAaEMBI XapaKTep SKCIEpUMEHTaNbHO cHATOM AUX ycunurens B
00J1aCTH HU3KUX YacCTOT.

9. O0bsacHUTE HAOMIOAAEMBII XapaKTep 3KcHepuMeHTanbHO cHiAToM AUX ycunmutens B
00J1aCTH BBICOKHMX YacTOT.

10. CpaBHUTE pacyeTHYIO U SKCIIEpUMEHTaIbHYI0 AUX, yKaKuTe BO3MOXKHbIE IPUUHHBI
UX OTJINYUS.

11. Tlepeuucnure crnocoObl HHU3KOYACTOTHOM KOPPEKUMH aMIUIMTYAHO-4aCTOTHOU
XapaKTEPUCTUKU TPAH3UCTOPHBIX YCUIIUTEINEH.

12. Tlepeumcnure CcrnocoObl BBICOKOYACTOTHONW KOPPEKIMH aMIUTUTYIHO- YaCTOTHOM
XapaKTEPUCTUKU TPAH3UCTOPHBIX YCUIIUTEINEH.



13. TIlpoananusupyiite, Kak moBiauser Ha AUYX HCCIETOBAHHOTO  YCHIIUTENS
MOJIKJIIOUEHUE OJIOKUPOBOYHOM €MKOCTH MEXAY BBIBOAOM 11 m obuum mnpoBogom (TpedyeTcs
HapucoBaTh 2 AUYX: HCXOJHYIO U C IOJKIIOYEHHON EMKOCTBIO).

14. Tlpoanamu3upyiite, Kak TmoBauser Ha AUX ucCCIeIOBAaHHOTO  yCHIIUTENS
MOJIKIIIOUEHUE OJIOKUPOBOYHON €MKOCTH MEXAY BBIBOJIOM 2 W OOLIUM TPOBOJIOM (TpedyeTcs
HapucoBaTh 2 AUX: UCXOIHYIO U C TIOJKIFOYCHHOW EMKOCTBIO).

15. [Ilpoananusupyiite, kak mnoBiauser Ha AYX wHcclIeI0BaHHOTO — YCHIIUTENS
MOJIKIJIIOUEHUE OJIOKUPOBOUHOM €MKOCTH MEXAY BBIBOJIOM 5 M OOLIMM MHpOBOJAOM (TpedyeTcs
HapucoBaTh 2 AUX: HCXOJHYIO U C TOJKIIOYEHHON EMKOCTBIO).

16. Ilpoanamu3upyiite, Kkak TmoBauseT Ha AUX uHCCIeAOBAaHHOTO  YCHIIMTEIS
MOJIKJIFOUEHUE OJIOKUPOBOYHONW €MKOCTH MEXKAY BBIBOAOM 12 u oOmuM mpoBogoM (TpedyeTcs
HapucoBaTh 2 AUX: HCXOIHYIO U C TIOJKIFOYCHHOW EMKOCTBIO).

JlabopaTtopuas pabora Ned (maketNe21).

HccnenoBanne OecTpaHcHhOpMAaTOPHOTO  YCHIUTENS MOIIHOCTH Ha MHKPOCXEMe
K174YHA4b.

Lens paboThl: uCCIENOBAaHME TPUHIMUIIOB JCUCTBHS, TEXHUYECKON peanu3alnuu |
OCHOBHBIX XapaKTEPUCTUK YCUIIUTENS MOIIHOCTU Ha Mukpocxeme K174YH4b.

KoHTposibHBIE BOIIPOCHL:

1. [ToueMy B cxemax ycHUIUTeNIed MOIIHOCTH HCIIOJIb3YeTCS OTpUIaTelibHas oOpaTHas
CBSI3b, HECMOTPSI Ha TO, YTO OHA YMEHBIIAET KO (HUIIUCHT YCUIICHUS?

2. Kakue CXE€MOTEXHMUYECKHE pEUICHUsI UCIOJIb3YIOTCA B BBIXOJHBIX KacKaJax
WHTETPAIbHBIX YCUIUTEIEH MOITHOCTH?

3. Kakoe BiMsiHHE OKa3bIBaeT OTpuUlIaTelIbHAas oOpaTHas CBSI3b Ha aMIUIUTYAHO-
YACTOTHYIO XapaKTePUCTUKY YCHIIUTEIS U TTOYeMy?

4. Kak BOusieT xapakTep Harpy3Kd Ha XapaKTepUCTUKH ycunuTens? OObsICHUTE TPUYNHBI
OTMEYEHHOTO BIIMSTHUS.

5. IosicHuTE OCHOBHBIE MPUHIIUIBI IOCTPOCHUSI MHTETPAIbHBIX YCUJIUTEIEH MOIIHOCTH
M0 MPUHIMITHAIBHON CXEME.

6. Jlig yero BO BXOJHOM LENU UCCIEAYEMOW MUKPOCXEMbI YCTAHOBJIEH pa3/iesIuTeIbHbII
KOHJIeHcaTop?

7. llpoaHanu3upyiiTe, Kak MOXET TOBIUATh HU3MEHEHHE 3HA4YE€HHUs EMKOCTHU
pa3IeNnuTeIbHOrO0 KOHJAEHCATOPA HAa XapaKTEPUCTUKH CXEMBI.

8. Uro Ttakoe cxema J[lapmuHrToHa, modyeMy oOHa oOecreduBaeT OONbIIOE YCHIICHUE
Kackana?

9. AHanu3upys BHYTPEHHIOIO CTPYKTYPY MHUKPOCXEMBI, TIOKaXHUTE, YTO OOpaTHasi CBSA3b
yepe3 R14 BHyTpr MUKPOCXEMBI SIBISIETCS] OTPULIATETBHOM.

10. [TokaxkuTe 1eNU MOAAYU CMENIeHUs Ha 6a3y BxoaHoro Tpansucropa (VT3) B cocTaBe
Mukpocxemel K174YHA4b.

11. [Ipoananu3upyiite, kak nopnuser Ha AUX u3smMeHeHue eMkoctu KoHnjiencaropa Cpy Ha
TUTIOBOM CXEME BKIIFOUCHUSI MHKPOCXEMBI.

12. Tlpoananuzupyiite, kak noiauseT Ha AUX n3MeHeHue eMKOCTH KoHaeHcaTtopa Cgj
Ha TUTIOBOM CXE€M€ BKJIIOUEHHUS MUKPOCXEMBI.

13. Kakue cxeMOTeXHMYECKHE MPUEMBI HCIONB3YIOTCS A CTaOMIM3AIMN PEKUMOB
TPaH3UCTOPHBIX KacKajoB B 6ecTpanchopmaTopHbix YM?

Jlaboparopnas padota Ne5 (MakeTNeb).
HccnenoBanmne TpaH3UCTOPHBIX YCUITUTENEH MOIITHOCTH C TPAHC(HOPMATOPHBIM BBIXOIOM:
Yactse 1. UccnenoBanre OTHOTAKTHOTO YCUIJIUTEIISI MOIIIHOCTH B PEXKUME Kiacca A
Yacts 2. HccnenoBanue IByXTaKTHOI'O YCHJIUTENSI MOIIHOCTH B pexuMe KiaccoB A, AB u
B.



[lenp paOoOTBI: M3yYyeHHE CBOMCTB TPAH3UCTOPHBIX YCHUJIMTENEH MOIIHOCTH C
TpaHC(OPMATOPHBIM BBIXOJOM, paboTalomux B pexumax kinaccoB A, AB u B u ux
CPaBHUTEJBHBIN aHAJIN3.

KoHTponbHbIE BONIPOCHI:

1. OObacHUTE OTIMYMS OAHOTAKTHBIX M JBYXTAKTHBIX YCHJIMTEJICH MOIIHOCTHU: YTO JAeT
HCII0JIb30BaHUE IBYX TPAaH3UCTOPOB BMECTO OJTHOTO?

2. PacckaxxuTe 0 HazHaueHUM TpaHchopmaTopoB B YM; moueMy ojaHa H3 OOMOTOK
Ka)J10ro Tpanc(hopMaTopa AByXTakTHOro ¥YM pa3zzeneHa Ha J1Be CEeKLMU?

3. Haiite ompenenenus pexumoB A, B, AB; oObsicute, mouemy pexum pabotel YM
CBSI3aH C TOKOM ITOKOSI TPAH3UCTOPOB.

4. CpaBuute cBoiicTBa pexumMoB A, B, AB B ycunutensix MOIIHOCTU O OCHOBHBIM
napamMeTpam: BbIXOJHasi MOLIHOCTb, MOIIHOCTh noTpedienus, KILJ u T. a.; moaTBepauTe OTBET
JAHHBIMU IIPOBEJCHHBIX KCIIEPUMEHTOB.

5. Uro Ha3bIBalOT HEIMHEHHBIMU HCKaKeHHUAMH? KakoBbl NpUYMHBI BO3HMKHOBEHMS
HEJIMHEHHBIX UCKaKEHUH B TpaHC(POPMATOPHBIX YM Ha OUITOISAPHBIX TPAH3UCTOPAX?

6. Kak yMEHBIINTD ypOBEHDb HEJIMHENHBIX UCKa)KEHUH YM?

7. UTo Ha3bIBAIOT YACTOTHBIMM HCKAKEHUSMH, KaK YMEHBIIUTHh YPOBEHb 4YaCTOTHBIX
uckaxenut YM?

8. Kakme wuckakeHus BHOCAT TpaHChOpMATOphl B cOCTaBe YM, Kak HX MOXHO
YMEHBIIUTH?

9. Ilouemy Ha BXOJI€ U BBIXOJE TPAH3UCTOPHBIX YM ¢ TpaHcHOpMaTOpHOU CBSA3BIO YACTO
yCTaHaBJIMBAETCSl MOHMKAIOLIME, a He MOBBbIIAIOIINE TpaHcHOpMaTOphl (Beb HMOHMKAIOLIUI
TpaHc(OpMaTOp yMEHBIIAET HAIpsDKEHHE, a TMOBBIIIAIOMUN MOTr Obl 00ecneuuTh €ero
JIOTIOJIHUTEIbHOE YBEJINYeHHE)?

10. KakoB cmbici TepMuHa 'corjacyrouuil', NMPUMEHUTEIBHO K TpaHchopmaropy B
COCTaBE€ YCWJIMTEIS MOIIHOCTH: YTO C YEM OH COIJlacyer?

11. Tlosicuutre cMbIci TepMHHA "TOKOCTaOMIM3UPYIOUIMH', NPUMEHUTEIBHO K
COIIPOTHUBIIEHUIO R> U 00BACHUTE, KaK 3TOT TEPMHUH COIJlacyeTcs ¢ JaHHBIMU M3MEPEHUH TOoKa
KOJIJIEKTOPA.

12.  Ilpemnoxure  KakoW-muOO  BapuaHT  CXEMbl  YCHJIMTENSI ~ MOIIHOCTH  C
TpaHCHOPMATOPHBIM BBIXO0OM Ha MOJEBBIX TPAH3UCTOPAX.

13. Kakue QaxTopbl OrpaHHYMBAIOT 3HAYEHHE MAKCHMAaJIbHON BBIXOJHOH MOIIHOCTH
TpaHc@opmMaTopHbIX YM Ha TpaH3ucTOopax?

14. Kakue eme kiaccel ycuneHus (IoMUMO paccMOTpeHHBIX A, AB u B) npumenstorcs B
TpPaH3UCTOPHBIX YM?

15. Hapucyiite cxeMy MOCTOBOIO TPaH3UCTOPHOIO YCWJIMTENS MOIIHOCTH C
TpaHCPOPMATOPHBIM BBIXO0OM U OOBSICHUTE IPUHIIUII €€ TTOCTPOSHUSI.

16. Hapucyiite cxemy JABYXTakTHOro kackaza YM c TpaHc(hOpMaTOpHBIM BBIXOJIOM, B
KOTOPOM TPaH3UCTOPHI OBLIIM ObI BKJIIFOUEHBI 110 cXeMe ¢ 0011el 6a30ii.

17. Hapucyiite cxemy JABYXTakTHOro kackaga YM c TpaHc(OpMaTOpHBIM BBIXOJOM, B
KOTOPOM TPaH3UCTOPBI ObLIHM ObI BKIIFOUEHBI 110 CXE€ME C 00IIUM KOJIEKTOPOM.

18. Jloka)kure TEOPETUYECKH, YTO PABEHCTBO BBIXOJHOTO COINPOTUBIIEHUS HCTOYHUKA
CUTHAJIOB U CONPOTHUBIIEHUS HArpy3Ku OOECHeurMBaeT MaKCMMyM MOIIHOCTH, BBIACISEMON B
Harpyske.

JIabopatopHas pabora Ne6 (MakeTNe7).
HccnenoBanne KOMIIEHCAMOHHOTO CTaOUITN3aTOpa HAPSKEHUS.
[lens pabGoThl: HCClIEOBaHUE MPUHLUIA TOCTPOCHHUS M OCHOBHBIX XapaKTEPHCTUK
KOMIIEHCAIIMIOHHOT'O CTa0MJIN3aTOpa HAPSKEHHUS.
KoHTponbHbIE BONIPOCHI:
1. TlosicHuTe CTPYKTYpy ¥ TPHHIUI padOThl MIPOCTEUIEro KOMIICHCAIIMOHHOTO
crabunuzaropa.



2. IlosicHUTE CTPYKTYPY U MPUHLUN pabOTHI MOCIEA0BATEILHOIO CTA0MIN3aTOPA.

3. IlosicHuTe CTPYKTYpPY U IPUHLMI pabOThI MapauIeNbHOr0 cTabuan3aropa.

4. KakoBbI 0COOEHHOCTH TOCIIEAOBATENFHOTO U MAPAJUIEIBHOTO CTa0MIN3aTOPOB?

5. KakuMu OCHOBHBIMHU XapaKTEPUCTUKAMHU OLIEHUBAIOT Ka4eCTBO CTabMiIM3aTopa

HanpsDKeHUs?

6. Kakum 00pa3zoM xapakTepUCTHKH I103BOJIAIOT CPAaBHUBATh UCTOYHUKHU HJIEKTPOIUTAHUS?

7. Uem oTnMyaeTcs nNapaMeTpuIeCKuid CTabMIIN3aTop OT KOMIIEHCAIMOHHOT0?

8. Kak MOXHO yCOBEpLICHCTBOBAaTh IapaMeTPUUYECKUH CTaOWIM3aTOp HANpsKEHUs C
[ENbI0 YBETMYCHUS KOdpdUIlMeHTa cTadmim3anm?

9. Kakue T1peOoBaHMA HPEIBABIAIOTCS K MCTOYHUKAM 3JEKTPONUTaHUS U K
cTabunm3aropaM HalpsKeHUs?

10. Kakue cxeMmHbIe pELIEHUS MPUMEHSAIOTCS HpPU IOCTPOEHUHM CTAaOMIN3aTOpPOB
HanpspKeHus?

11. Kak mnoBeicuTh KO3((UIMEHT NOJABIEHUS IyJIbCAlMi B KOMIIEHCAIMOHHOM
cTabunuzarope HanpsKeHUs ?

11. Kak mnoBeicuTh KO3(QQUUMEHT NOJAaBIECHUS MyJbCallUd B IMapaMeTPUYECKOM
cTabunu3arope HanpsKeHUs ?

13. TloscHuTe Ha3HAuY€HUE DJIEMEHTOB NPHUHLMIINAAIBHOW CXEMBl HCCIEAYEMOIO
cTabmin3aropa.

14. Kak nomkHa BBIMVIAAETh Harpy3o4Has XapaKTepUCTUKA HJEabHOIO CTabuiau3aTopa
HaAIPSDKEHUS U oyemy?

15. Yro takoe cxema J[lapiuHrroHa, B 4éM €€ JOCTOMHCTBA M IOYEMY B KayeCTBE
PEryIHUpYIOIIEro IEMEHTa IPEAOUTUTENIbHEE ObUIO UCII0IB30BaTh UMEHHO TaKO€E pelieHne?

16. Pacckaxure O Ha3HadeHUU cMmewampomero crabuiutpona VD1 B cxeme
HCCJIEJOBAaHHOT'O CTaOUIIN3aTopa.

Jlaboparophas padota Ne7 (MaketNe20).
HccnenoBanue penakcallMOHHBIX TEHEPATOPOB Ha OCHOBE ONEPAL[MOHHOTO YCUIIUTEIIS.

[lenp paOoTHI: MCCIEAOBAaHME MPUHLIMIIOB MOCTPOEHUS, (PYHKIMOHUPOBAHUS MU pacyeTa
MapaMeTpPOB PellaKCAIIMOHHBIX TEHEPATOPOB HA OCHOBE OMEPAIIMOHHBIX YCUIUTENEH.

KoHTpoJIbHBIE BOITPOCHL:

1. IlepeuncnauTe OCHOBHBIE CBONCTBAa WHTETPAIBHBIX OMNEPANMOHHBIX YCHIHTENEH mpu
pabote B pexxuMe OOJBIINX YPOBHEH CUTHAJIOB.

2. Pacckaxure o0 TIpolecceé BO3HUKHOBEHMsS T€HEpallud B  aBTOKOJEOaTEIIbHOM
penakcanMoHHOM ycTpoiicTBe Ha OY.

3. Pacckaxute o0 mporuecce (GOPMUPOBAHUS BBIXOJAHOTO HMIYJIbCa B IKAYIIEM
MynbTUBHOpaTope Ha OY.

4. Tlouemy ¢opMa BBIXOAHBIX HMITYJICOB pelaKCalMoOHHOTo TeHepatopa Ha OV He
MPSIMOYTOJIbHAS, a OTM3Ka K TPpaneuuIaIbHON ?

5. PacckaxuTe 0 Ha3HAUEHWUHU DJIEMEHTOB B LEMSAX OTPUILIATEIHHONW M TMOJOKHUTEIHHOU
00paTHO¥ CBSI3M pellaKCallMOHHBIX reHepaTopoB Ha OY.

6. Kak MOXHO W3MEHSTH TEpUOJ CIEAOBaHUS U CKBAXHOCTh HMITYIBCOB HAa BBIXOJE
aBTOKOJIe0aTeTbHOr0 MyJIbTHBHOpaTOopa Ha ocHoBe OVY? Hapucyiite cxemy, 1006aBUB AMOJ B
[enb OTPHIATETIbHOW OOpaTHOW CBSI3M TakK, 4YTOOBI ATUTENBHOCTHh MOJIOKHTEIBHOU (has3bl
KoJieOaHus OblJIa MHOTO MEHBIIE IITUTEILHOCTH OTPUIIATEIIHHOM.

7. Kakue akTopsl OTrpaHHMYMBAIOT MAaKCUMAIbHO BO3MOXHOE 3HAUEHHE MapaMeTpoB
BpeMsizagaronux 3meMeHToB (R+, ROC+, ROC-. u C) B pemakcallmOHHBIX Te€HEpaTtopax Ha
ocHoBe OVY?

8. Kakue ¢akTopbl OrpaHMYMBAIOT MHUHHUMAaJIbHO BO3MOKHOE 3HAUEHHUE IapaMETPOB
Bpemszagaromux vieMeHToB (R+, ROC+, ROC-. u C) B penakcalluOHHBIX I'€HEpaTopax Ha
ocHoBe OVY?



9. Kakue (¢akToppl OTrpaHMYMBAIOT YACTOTY HMIYJIbCOB aBTOKOJIEOATEIHLHOTO
MYJIBTUBUOpaTOpa CBEPXY (MHBIMU CJIIOBAMH, MIOYEMY HEJb3sl CO3/1aTh CXEMY C OYEHb OOJIbLINM
3HAYEHHUEM YaCTOTHI TE€HEPUPYEMBIX KOIeOaHmii)?

10. Kakue (akTopsl OrpaHMYMBAIOT YacTOTy HMMIYJIbCOB aBTOKO0JIEOATENbHOTO
MYJIbTUBHOpaTOpa CHHU3Y (MHBIMH CIIOBaMH, MOYEMY HENb3Sl CO3/1aTh CXEMY C OYEHb MaJbIM
3HaYEHHEM YacCTOThl FTeHEpUPYEMBbIX KojeOaHui)?

11. Bausier nu Ha mepuoxa KoyieOaHWH aBTOKOJIEOATENLHOTO MYJIBTHBHOpAaTOpa BXOJHOE
conpotusiienue OY, Ha OCHOBE KOTOPOTO OH MOCTPOEH?; €ClH BIUSET, TO KaK, €CiIu HET, TO
noueMy? (CpaBHUTE JIBE CXEMbI C OJMHAKOBBIMH HOMHHAJIaMM BPEMS3aJalolIMX 3JIEMEHTOB, B
KOTOPBIX UCMOJb30BaHbl OY ¢ pa3HbIM 3HAUEHHUEM BXOJHOTO CONPOTHBIICHUS).

12. Yto obmiero u B 4éM paziuyus MEXIY ONEPAMOHHBIM YCHIIUTEIIEM U aHAJIOTOBBIM
KOMIIapaTOpOM HaIPSKESHUI?

Crpykrypa u hopma otyera o J1abopaTopHOU pabore

1. TuTyAbHBIN THCT

2. Uenb 1 3a1aun pabOTHI.

3. TeopeTrueckue CBEJACHHUS O METOJaX PEIICHUS TTOCTABIICHHBIX 3a/1a4.
4. CxeMa 1a00opaTOpHOM YCTAHOBKH
5
6
7

. Pe3ynpTarel M3BMEepeHni U pacyeToB.
. I'paduueckue 3aBucuMOCTH.
. BeIBOIBI.

TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OPaTOPHOU paboTe

Crpyktypa u ¢opma ordyera o j1abopaTopHO paboTe sABISETCS TUIOBOM JUISl KaXKAOH
paboTHI:

B otuere no paboTe 10MKHBI OBITh IPUBEACHBI:

1. TutynbHBIHA IUCT.

2. Cogepxanue.

3. ®opmynupoOBKa METH padOTHI.

4. CxeMbl HCCIIEyEeMBIX YCTPOUCTB 1 KOMMEHTAPUH K HUM.

5. Tabmuupl TMpOAETaHHBIX SKCIIEPUMEHTATBHBIX W3MEPEHUH, TaHHBIE TEOPETHUYECKHX
pacyeToB, KOMMEHTAPHH K HUM.

6. I'padpuku SKCrIEpUMEHTATBHBIX U TEOPETHUECKUX 3aBUCUMOCTEH:

- aMIUINTY/HBIE XapaKTepUCTUKU: 3aBUCUMOCTH Upix 0T Ugx;

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

7. BbiBozbl 1O pe3ynbTaTaM paboThl (B MHUCBMEHHOM (opMme), B KOTOPBIX ClIeAyeT
OTPa3UTh COOTBETCTBHE TEOPETUYECKUX M ONBITHBIX pE3yAbTATOB M TPOAHAIU3HPOBATH
BO3MOYKHBIE IPUUUHBI UX PACXOXKJICHHS.

8. CIiuCcoK MCTIOIh30BaHHON JIUTEPATYPHI.

9. K oruery nomKeH mpuiaraTbCsi OpUTHMHAl MPOTOKOJIA M3MEPEHUH, MOIMMCAaHHBIN
MPEToIaBaTeIIeM.

Otyer o mabGopaTopHOW pabore O0POpMIIIETCS B COOTBETCTBHHM C TPEeOOBAaHUAMH I10
opopmieHn0 TeKCTOBbIX ngokyMeHTOB mo ['OCT 7.32-201. be3ycnoBHbIM TpeOoBaHHEM K
TEKCTy OTYeTa SBJsETCS COOIIOZEHHE IMpaBWJI IPaMMATUKH M CHHTaKCHCa PYCCKOIO S3bIKA.
@opMynbl, BKIYAEMbIE B TEKCT, PAcCMaTPUBAIOTCS KAaK 4YacTH MNPEMAJIOKEHHS, Ha HHX
pacnpoCTpaHsAOTCs OOLUIEIPUHATHIE 3HAKU MPEUHAHUS.

Jlns Habopa TeKcTa peKOMEHIyeTcst ucroiib3oBath mpudt Times New Roman, pasmep —
He Oonee 14 myHKTOB, 6€3 BBIJIEICHUS U C BBIPABHUBAEM T10 IIMPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BkiIIOYEHHBIE B pPa0OTy CTpaHMIBI TEKCTa,
WJUTIOCTpAINK, TaOJIMIbl U pacledyaTKy ¢ KOMIIbIOTepa JOJHKHBI COOTBETCTBOBAThH GopMmaty A4



(210*297 mMm) ¢ cobmoieHneM CIeyIOINX pa3MepoB MoJei: mpaBoe He MeHee 10 MM, BepxHee
" HIkHee He MeHee 20 MM, JieBoe He MeHee 30 MM.

CrpaHHIIBl C TEKCTOM CIIEAYyeT HyMepoBaTh apabCKuUMH IudpaMu, coOIroaasi CKBO3HYIO
HyMEpaluio Mo BceMy TekcTy. Homep cTpaHMIbl MpOCTaBIsSETCS B HIDKHEW YacTW JIMCTa B
neHTpe 0e3 TOYKM B KOHIC. THUTYIBHBIM JIHCT BKIIOYAIOT B OOINYI0 HyMEpaIldi0 CTPaHUI]
paboThl, HO HOMEp CTPAHUIIBI HA HEM HE MTPOCTABIISIETCS.

NnnrocTpanust 10HKHBI paclioaratbCsi HEMOCPEACTBEHHO MOCTE TEKCTa, B KOTOPOM OHHU
YVIIOMUHAIOTCSA BIEpBble, WM Ha cienymoomeld crpanune. WmumocTpanuy MMEIT CKBO3HYIO
HyYMEpAIMI0, MOTYT HMMETh HAa3BaHMS U TMOSCHSIOIIME JaHHbIE (MIOAPUCYHOUHBIE MOJIUCH).
Howmep u Ha3zBaHMe MMOMEIIAIOT HUXKE WITIOCTPALIMU B cepelinHe CTpoku (Hanpumep, «Pucynok 1
— Cxema ...»). HoMep u Ha3BaHHME WUIIOCTPAIlMM BBINOJHACTCS HIPUPTOM (M pazMepoM)
OCHOBHOTO TEKCTa.

Ha Bce nmtroctpaiiuu A0MKHBI OBITH ClI€TIAHBI CCHUIKM B TEKCTE JIO MEPBOTO MOSBICHUS
pucynka. [Ipu ccpuike cienyer nmucath clioBO «PUCYHOK) C yKa3aHHEM €ro HoMmepa.

[MpaBwia  odopmieHuss  OUOIMOTPAPUUECKUX  CCBUIOK  PETJIAMEHTHUPYIOTCS B
cootBercTBUU ¢ ['OCT P 7.0.5 2008.CchIIKM Ha MCTOYHUKH CJIEAYeT YKa3blBaTh MOPSAKOBBIM
HOMEPOM B KBAJIpaTHBIX CKOOKax IO CMHUCKY UCTOYHUKOB. CBeneHHUs] 00 MCTOUHHUKAX CIEAYET
pacrosaraTh B HOpPSIKE TMOSBICHHUS CCHUIOK HAa MCTOYHHUKH B TEKCTe pabOThl U HYMEpOBAaTh
apabckuMu U paMu

11.5. Meroauueckue yKa3aHHs JUIE OOYYAIONIMXCA IO TPOXOXKACHUIO KYpPCOBOTO

MIPOEKTUPOBAHMSI/BBINIOHEHUS KYPCOBOM paObOTHI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOUIMXCS OTBITA
KOMIUIEKCHOTO peIlleHUs] KOHKPETHBIX 3a/1a4 MPOodeCCHOHATBHON ACSITENbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00y4aromeMycsi:

— CHCTEeMaTHU3MpOBaTh M  3aKpENHUTh IOJYYEHHBIE TEOPETUYECKUE 3HAHUA MU
NPaKTUYECKHEe YMEHHUS MO0 MNpPO(EeCcCHOHANBHBIM YYEOHbIM JUCHMIUIMHAM M MOAYJISAM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO MOATOTOBKH, YCTAHOBJIEHHBIMH NTPOTrpaMMOi yueOHOM
JUCLMIUINHBI, TNPOrpaMMOM  IOATOTOBKM  CHELMAIUCTAa  COOTBETCTBYIOLETO  YPOBHS,
KBaTH(UKAIIIH;

— MNPUMEHUTH MOJYYEHHbIE 3HAHUS, YMEHHUS M TNPAKTUUYECKUH OMNBIT IMpH peIIeHUH
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BH/IaMHU MPOPECCUOHATLHON AEATEIbHOCTH
10 HaNpaBJICHUIO/ CIIENUAIBbHOCTH/ IPOTpaMMe;

— YIIIyOUTh TEOPETUYECKUE 3HAHUS B COOTBETCTBUHM C 3aJJaHHOW TEMOI;

— chopMUpOBAaTh YMEHHMS NPUMEHATh TEOPETHYECKHE 3HaHMsSI MpU  PELICHUH
HECTaH/IapTHBIX 3a/1a4;

— NpUOOPECTH OMNBIT AHAIUTUYECKOH, pacy€THOM, KOHCTPYKTOPCKOH paboThl H
c(opMHPOBATH COOTBETCTBYIOLNE YMEHHUS;

— chopmupoBaTh yMEHHsSI pPabOTBHl CO CIENUATBLHON JINTEPATypOi, CIIPaBOYHOM,
HOPMATHBHOW W TIPAaBOBOM TOKyMEHTAIWEH W WHBIMU HH()OPMAITIOHHBIMU HCTOYHUKAMH;

— copmupoBaTh yMeHHA (OPMYIMPOBATH JIOTUYECKH OOOCHOBAHHBIE BBIBOJIHI,
NPEUIOKEHHS U PEKOMEHJIAINH 10 Pe3yJIbTaTaM BBIIIOJIHEHUS PabOThI;

— Pa3BUTh NPOPECCHOHATBHYIO MTUCEMEHHYIO U YCTHYIO peYb 00yUaroLIerocs;

— Pa3BUTb CHCTEMHOE MBIIUIEHUE, TBOPYECKYIO MHUILHATUBY, CaMOCTOSTEIbHOCTD,
OpPraHM30BaHHOCTh M OTBETCTBEHHOCTH 33 IPUHUMAEMBIE PELICHMUS;

— chopMUpOBATh HAaBBIKM IIJJAHOMEPHOW pEryyispHOM pabOThl HajJ peLIeHUEM
MOCTaBJIEHHBIX 33/a4.

CrpyKTypa NOSICHUTEJIbHON 3alIUCKU KYPCOBOT'O MPOEKTa/ paboThl

KypcoBoii MpoeKT J0HKEH COCTOSATh U3 MOSICHUTEIBHOM 3alUCKU U rpadUIecKoi JacTu.
CrpyKkTypa MOSICHUTENBHOH 3alMCKH ONpeAesseTcs 3aJaHMeM Ha KypcOBOE IPOEKTUPOBaHME.
O6wem nosicautenbHol 3anmucku — 20-40 cTp. mpeAnoYTUTEIHHO MEUYAaTHOTO MM PYKOITUCHOTO




TEeKCTa. TeKCT JOJDKEH ObITh HACBIIIEH CXeMaMH, rpapukamu, (GopMmylramMu M pazIUdHBIMU
TEXHUYECKUMH JITAHHBIMH, OTIMCAHUEM U aHAJIN30M CXEM U XapaKTEePUCTUK YCTPOHCTB.

I'paduueckas yacTh KypcOBOTO MHPOEKTa JOJDKHA COJACPXKAThb DJICKTPUUYECKUE CXEMBI
CIIPOEKTHPOBAHHBIX M PACCUUTAHHBIX YCTPOWCTB. B COOTBETCTBHM C 3agaHHMEM K KypCOBOW
paboTe JHOKEH ObITH CIEAYIOIMH COCTaB M TOPAJOK pPACIHONIOKEHHMs Marepuana B
HOSICHUTEIILHOM 3aITiCKe:

e TUTYJIBHBIN JMCT CTAHAAPTHOTO 00pa3Ia;

e 3aJaHME Ha KYpPCOBOE IMPOCKTHPOBAHUE;

e TIEPEYCHB U CICHUPHUKAIMS YSPTESIKEH, MOSICHUTEILHON 3aITMCKH, JOMOTHUTEIBHBIX
MaTepuaioB (BEJOMOCTh MPOEKTA); (He 00s3aTeIHHO)

e pedepar; (He 00s13aTEIBHO)

e  COJIEP)KAHHE;

e BBeneHue (1ienu npoekra) — 1-1,5 cp;

e pazzenbl, coleprKallue MPUHIMITHAIBHBIE CXEMBI MOYJICH U pacueT UX IapaMeTpoB,
BBIBOJIBI;

e 3aKJIFOYCHHE C OCHOBHBIMH BBIBOJIaMH IO IPOEKTY /padoTe,

e  CIIMCOK MCIIOJIb30BaHHOU JINTEPATYPHI;

e TpUIIOXKEHHUS (TIepeueHb UCIIOIB30BAHHBIX 3JIEMEHTOB, TPUHIUIIHATIBHAS CXeMa
YCTPOMCTBA, YEPTEXK MEYATHOH IJIaThI, AITOPUTMBI U JIp.). (HE 00sI3aTEIIBLHO); PE3yIbTaThI
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS Ha JUCKE (0053aTeNbHO).

JlonyckaeTcsi MHOE COJep’KaHuE MOSICHUTEIbHOM 3allMCKU U MOPSAJOK PaCHOJIOKEHUs
Mmarepuajga IMpH YCIOBMM, YTO OHM OyayT Oojiee MOAPOOHO pacKpbiBaTb TEMY KypCOBOIO
IIPOEKTA.

TpeboBanust k 0hopMIIEHUIO TOSICHUTEIbHON 3alIMCKHU KYPCOBOTO IpOoeKTa/ paboThl

[TosicHuTeNbHAs 3alUCKa K KYPCOBOMY MPOEKTY/paboTe 0popMIIIETCs] B COOTBETCTBHH C
TpeOOBaHUSIMHU TIO OPOpMIIEHUIO TEKCTOBBIX MOKyMeHTOB 1o ['OCT 7.32-201. BesycnoBHbIM
TpeOOBaHUEM K TEKCTY MOSICHUTENILHOW 3aIUCKH ABISETCA COOMIO/IEHNE MPABUI IPaMMaTHKH U
CHUHTaKCcuca pycckoro sizplka. @OopMyiibl, BKIIOYaeMble B TEKCT, PACCMATPUBAIOTCA KAaK YacTH
IPEeUIOKEHHS], HA HUX PaclpOCTPaHSAIOTCS OOIENPUHATHIC 3HAKH MTPETIUHaHUS.

Jlns Habopa TeKcTa peKOMEHIyeTCsl UCrob3oBath mpudt Times New Roman, pasmep —
He Oosiee 14 MyHKTOB, O€3 BBIZCNICHHS U C BBIPABHUBAEM I10 LIIMPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BkitoyeHHblEe B pPabOTy CTpaHHUIBl TEKCTa,
WITIOCTpAIMK, TaOIMIbI U paclieyaTku ¢ KOMIbIOTepa JOJIKHBI COOTBETCTBOBATh Gopmary A4
(210*297 mm) ¢ cobmroieHreM CIIeNyIONMX pa3MepoB IMoJjiei: mpaBoe He MmeHee 10 MM, BepxHee
" HIKHee He MeHee 20 MM, JieBoe He MeHee 30 MM.

CTpaHuIBI C TEKCTOM cJIelyeT HyMepoBaTh apabCKUMHU IUdpaMu, coOIr0as CKBO3HYIO
HyMepaluio o BceMy TekcTy. Homep cTpaHuubl mpocTaBisieTcss B HIM)KHEW 4YacTu JIMCTa B
HeHTpe 0e3 TOYKM B KOHIE. THUTYIBHBIA JHCT BKJIIOYAIOT B OOIIYI0 HYMEPALHUIO CTPAHUIL
paboThl, HO HOMEp CTPAHUIIbI HA HEM HE MTPOCTABIISIETCS.

Nnmroctpanus TOJKHBI pacnoiararbCs HEMOCPEACTBEHHO IOCIE TEKCTA, B KOTOPOM OHM
YVIIOMUHAIOTCS BIEpBble, WJIM Ha cienymoomeld crpanune. WmmocTpanuy MMET CKBO3HYIO
HYMEpAaLUWIo, MOTYT MMETh Ha3BaHUS M TOSACHSIOIIME JaHHbIE (TOAPUCYHOUYHBIE MOJIHUCH).
Howmep u Ha3zBaHMe MOMEIAIOT HUXKE WILTIOCTPALIMU B cepelinHe CTpoku (Hanpumep, «PucyHnok 1
— Cxema ...»). HoMep u Ha3BaHMe WUIIOCTpPALIUM BBIOJHSAETCA MIPUPTOM (M pa3MepoMm)
OCHOBHOTO TEKCTa.

Ha Bce wnrocTpanu JOJDKHBI OBITH CAETAHbI CCBUIKM B TEKCTE JI0 MEPBOTO MOSBICHUS
pucynka. [Ipu ccpuike cienyer nmucath clioBo «PUCYHOK) C yKa3aHHEM €ro HoMepa.

[IpaBuna  odopmiueHus  OuOIMOrpaduUUEecKMX  CCBUIOK  pErJIaMEHTHPYIOTCS B
cootBercTBUU ¢ ['OCT P 7.0.5 2008.Cchuik Ha MCTOYHUKH CJEAYET YKa3bIBaTh MOPSIKOBBIM




HOMEPOM B KBAJIPaTHBIX CKOOKax IO CHHCKY MCTOYHHMKOB. CBeleHHs 00 MCTOYHMKAX CIEIYyeT
pacnonarate B HOPSJIKE MOSBICHUS CCHUIOK HAa HCTOYHUKU B TEKCTE PadOTHI U HYyMEpOBaTh
apabckumu nupamu.

Y4eOHO-METOIUYECKUE MATePUAIBI ISl POBEICHUS KYpCOBOUW PabOThl yTBEPIKIAIOTCS
Ha 3acelaHuu KadelIpbl U BHIKJIAIbIBAIOTCS MPEINoiaBaTeIeM B Hayasle cemecTpa B cuctemy LMS
U B JINYHBIA KAOWHET CTY/ICHTA.

Jlns mpoBeneHHs 3aHATUN MO KypcOBOM paboTe peKOMEHIyeTcsl cieayrolee yueOHO-
METOIMYECKOE U3aHue!

Kapunos U1.0O., Kapunos O.0O., Kynun A.H. Pacuer akTuBHBIX (QUIBTPOB. Y4eOHO-
MeToguueckoe mocodue. CI10, T'YUTMO, 2008. 52 c.

11.6. Meroauueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MIPOXOKICHHIO
CaMOCTOSITENIbHOM pabOTHI

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

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TIOJYyYUTh HABBIKA TIOBBIIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauueckuMu ~ MaTepualiaMy, — HANpPaBJSIIONIMMU ~ CaMOCTOATENbHYIO — paboTy
00y4aromuxcsl, SBIAIOTCS Y4eOHO-METOINYECKUE MAaTePUAIbI IO JUCIHUILTHHE.

11.7. Meronuyeckue YyKazaHUs s OOYYarOMIMXCA MO MPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OIEHUBAHUS XOJa OCBOCHUS
IUCIHTIINHEL

OaHMM W3 METOJOB TEKYIIEro KOHTPOJS YCIEBACMOCTH SIBJIICTCS OTCIICKUBAHUE
BBITIOJTHEHUS TpeOOBaHUI K CBOEBPEMEHHOCTH MPEACTABICHHUS 00YJarOIIMMCS B CBOEM JIMYHOM
KaOWHETE Pe3yJbTAaTOB BHITIOJHEHUS MMOJIYICHHBIX 3aJaHUH 10 MPAKTHYESCKUM U JTAOOPATOPHBIM
pabotam. Ilpu HapymeHuu 3apaHee YCTaHOBJICHHBIX MpPENETbHBIX JaT BBIMOJIHEHHsS pPaboT,
HAYHCIISIOTCS MTpadHbIe 0aUTbl, KOTOPBIE CHIDKAIOT 00IIee KOJTMYSCTBO HAOPAHHBIX 3a CEMECTP
PEUTHHTOBBIX OAJUIOB, IO CyMME KOTOPBIX IPOU3BOAUTCS MMPOMEKYTOUHAS ATTECTAIIHS.

11.8. Meroauyeckue ykazaHus AJis1 O0yUJaIOUIUXCS O TPOXOKICHUIO TPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTounas  arrectanus  OOydYalONMIMXCS — MpeAycCMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOYy4JaIOMUMCS B TIPOIECCEe
W3y4eHUs BCEH MMCITUIUTMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIHHOW paOOThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIS PEIICHHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, KHEYIOBICTBOPUTEITHHOY.

— muddepeHIMpoBaHHBIA 3a4eT — 23TO0 (opMa OIEHKH 3HAHWH, TIOTyYEeHHBIX
00ydJaronuMcs Mpy U3YYCHUHU JUCIHUIUIMHBI, TIPH BBHITTOJHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX



paboT, HAy4HO-UCCIIEAOBATEILCKUX PabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
COTIIMYHOY, «XOPOILOY, «YJOBICTBOPUTEIBHOY, KHEYOBIETBOPUTEILHOY.

BricTaBieHne oleHKH 32 SK3aMeH WU Au(. 3a4eT MPOU3BOIUTCS Ha OCHOBE CYMMAapHOTO
KOJINYEeCTBA HAOpaHHBIX PEUTUHIOBBIX OayioB. PeHTHHroBblE Oayibl HAYMUCISIOTCS B TEUEHUE
ceMecTpa 3a BBINOJIHEHHE NPAKTUYECKUX W J1a0OpaTOpHBIX paboOT, a TaKKe 3a OTBETHl Ha
BOIPOCHI OMJIeTa Ha SK3aMEHe WU u(Q. 3a4eTe.

Cornacno miany, odydatomuiics nomkeH HaOpath 100 peHTHHTOBBIX OaioB: 3a BpeMs
yueOHOro cemectpa oOydarouuiics nopkeH HaOpaTth 60 peHTHHIOBBIX 0OajuloB, M Ha 3K3aMeEHE
wid 1ud. 3a4eTe MOXKET OBbITh HAUMCICHO MakcuMyM 40 pedTuHroBbIX OayioB. bamiel Moryrt
OBbITh CHUXKEHBI 3@ HAPYLIEHNUE CPOKOB BBIIIOJIHEHUS IPAKTUYECKUX U Ja0OpaTOpHBIX padoT (Wiu
CPOKOB TMpEJCTAaBICHHUs PE3yJIbTaTOB B JIMYHOM KaOuHeTe cTyleHta Ha caiite I'YAII 6e3
YBKUTEJILHOW INPUYMHBI), 32 HEJOCTATOYHO KaueCTBEHHOE BBIIIOJIHEHHE COIEP KATEIbHOM
qacTH padoT M HapylmeHHs Ipu opOPMIIEHUH OTYETOB IO padoTaMm, a Ha dK3aMeHe WM Jud.
3ayeTe — 3a OIIMOKM B OTBETE, 32 HEJOCTATOYHO IOJHBI OTBET Ha BONpPOCHl Ouiera, 3a
HEIOJIHBIE WM HEKOPPEKTHBIE OTBETHI HA JOMOJIHUTEIbHBIE BOIIPOCHI IPENO1aBaATENs.

HtoroBas oneHka Ha 5K3aMeHe WM Au(. 3aueTe BHICTABISETCA 1O cyMMe HaOpaHHBIX
PEUTHHTOBBIX OAJIOB IO CIEAYIOIEH 1IKajIe COOTBETCTBUS:

- o1 0 1o 54 GannoB — “HEYJOBIETBOPUTEIHHO ]

- ot 55 10 69 6aI0B — “yIOBIETBOPUTEINHHO;

- ot 70 go 84 GamnoB — “Xopomio’;

- 85 GayioB u Oornee — “OTIMYHO”.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne
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