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AHxHoTtanus

JucuuiuinHa «CXeMOTEXHUKA AaHAJOrOBBIX JJIEKTPOHHBIX YCTPOMCTB» BXOAMT B
o0pa3oBaTeNbHYI0 NpPOTrpaMMy BBICIIETO 00pa3oBaHusi — TIporpamMmy OakajgaBpuaTa IO
HarpasjeHuto ToarotoBku/ crneruanbHocTH 11.03.04 «ONEKTpOHWKA W HAHODJICKTPOHUKAY
HanpaBieHHocTH «[IpomblnieHHass »nekTpoHuKa». JlucuuiumHa peanusyercs Kadeapoi
«Ne23y.

JucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIUMA:

OIIK-2 «CriocobeH caMOCTOSITENbHO MPOBOJUTH SKCIIEPUMEHTANIbHBIE HCCIEIOBaHUS U
UCIOJIb30BaTh OCHOBHBIE IPUEMBbI 00Pa0OTKHU U MPEICTABICHHS MTOJTyUYEeHHBIX JAHHBIX»

[IK-2 «CrniocobGeH ocylecTBIATh MPOEKTUPOBAHUE 3JEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB PA3IMYHOTO (YHKIMOHAJIBHOIO Ha3HAYeHHS B COOTBETCTBUH C TEXHUYECKUM
3a/laHueM C UCIIOJIb30BAaHUEM CPEJICTB aBTOMATU3AIMH TPOSKTUPOBAHUS

ConeprxaHue TUCHMIUIMHBI OXBAThIBAECT NIMPOKUNA KPYT BONPOCOB: OT (yHIaMEHTAIBHBIX
OCHOB U (PU3NYECKUX MPUHIUIOB (PYHKIMOHUPOBAHUS SJIEKTPOHHBIX HPUOOPOB Pa3IUYHOIO
Ha3HAYeHUs] M UX XapaKTEpPUCTUK JIO PACCMOTPEHMsS] CXEMOTEXHUYECKUX PELICHMH,
NPUMEHSEMbIX IPU MPOEKTUPOBAHUU AaHAJIOIOBBIX AJIEKTPOHHBIX YCTPOWCTB, METO/AAX aHaIM3a
YCTPOUCTB, KOTOPBIE 00ECIIEUNBAIOT yCUIICHNE U 00pabOTKY aHaJIOTOBBIX CUTHAJIOB, B TOM YHCIIE
U C HCHOJb30BAHUEM HWHTETPAIbHBIX MHUKPOCXEM, BBIIYCKAEMbBIX IPOMBIIIIEHHOCTHIO
0COOEHHOCTSIMH UX MPAKTUYECKOTO MPUMEHEHHUS.

[IpenonaBanue AUCUMILIMHBI TpeAycMaTpUBaeT cieaykoume (OopMbl OpraHU3alUH
yueOHOro mpoliecca: JIeKLUH, 1abopaTopHble padOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabota o0yuaroierocs, KypcoBoe IpoeKTUPOBAHHE.

[IporpaMMoii IUCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B popme AU PepeHInpOBaHHOTO 3a4EeTa.

OOmast TpyAOEMKOCTh OCBOCHMS AMCLUUIUIMHBI COCTAaBJIAET 8 3a4eTHBIX equHML, 288
YacoB.

S13pIK 00yUEHUS 110 TUCIUITIIMHE KPYCCKUN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
[IpenHazHaueHne AUCHUIUIMHBI 3aKJIIOYAETCS B NPUOOPETCHHH CTYIACHTaMH HEOOXOJUMOTO
MUHUMYyMa 3HaHUH 10 (yHJIaMEHTAIbHBIM OCHOBAM IIOCTPOCHHUS 3JICKTPOHHBIX MPHOOPOB
pa3IMYHBIX THUIIOB, TMOJyYEHUE MPEACTABICHUI O METOJaX H3TOTOBJICHUS M BO3MOKHOCTSIX
MPUMEHCHUS 3JICKTPOHHBIX YCTPOWCTB Ha TMOJYIPOBOJHUKOBBIX NpHOOpax; pPacCMOTPEHUU
3a/1a4, pemraeMblX C TIOMOIIBIO JJIGKTPOHHBIX YCTPOWCTB, METOJAX WX aHajau3a |
IPOCKTUPOBAHHS, a TaKke (QOpMHpOBAaHUE Y CTYIACHTOB 3HAaHWH, HABBIKOB W YMCHHH,
MO3BOJIIOIINX OCYIIECTBIATh CXEMOTEXHUYECKOE MPOEKTUPOBAHUE SJIEKTPOHHBIX YCTPOMCTB,
KOTOpBIC 00ECIICYMBAIOT YCHIICHHE M 00pabOTKYy aHAJIOrOBBIX CHTHAJIOB, B TOM YHCIE U C
UCIIOJIb30BaHUEM MHTETPATLHBIX MUKPOCXEM, BBIITYCKAEMBIX TPOMBIIUICHHOCTHIO.

1.2. JlucuuIuiMHa BXOJIUT B COCTaB 00S3aTEIBHON YacTH 00pa30BaTEeIbHOM MPOrpaMMBbI
BhbIcIIero oOpa3oBanus (nanee — OII BO).

1.3. TlepeyeHb IIAHUPYEMBIX PE3yJIbTATOB O0YUYEHUS O JTUCIUIUIHHE, COOTHECCHHBIX C
IUTAaHUpYEMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCHMILIAHBI OOYYAOIIUKCSA JODKEH 00J1aJaTh CIIEIyOIIMMH
KOMTIETCHIIMSIMH WM UX 4acTsMU. KOMIIETEHIINY U MHAUKATOPBI MX JOCTHKCHUS TIPUBEIICHBI B

Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Kareropus (rpymnmna)
KOMIIETEHIINH

Kox u
HaNMEHOBaHUE
KOMIIETEHIIUHA

Kon u HaumeHoBaHWE HHIUKATOPa
JOCTHKEHHUSI KOMIIETCHIINU

OIIK-2 Cnocoben

OIIK-2.3.1 3HaTh OCHOBHBIE METO/bI U
CpelICTBA IPOBECHHUS SKCIIEPUMEHTAIbHBIX
UCCJICIOBaHMM, CUCTEMBI CTAaHIaPTH3AIUH U
cepTudUKAIIH.

OIIK-2.Y.1 ymeTs BBIOMpaTh CIIOCOOBI U
CpelICTBa U3MEPEHHI U IPOBOIUTH

CaMOCTOSITENIBHO AKCIIEPUMEHTAIbHBIE UCCIIEJOBAHMUS.
MPOBOJIUTH OIIK-2.VY.3 ymeTh paccMaTpuBaTh
AKCIIEPUMEHTAJIbHBIE | BO3MOKHbIE BAPUAHTHI PEILICHUS 3a]auH,
OobmenpodeccuoHanbHbIe | UCCIEOBAHUS U OLIEHUBAs UX JIOCTOMHCTBA U HEJOCTATKH.
KOMIIETECHIINH UCIIOJIB30BaTh OIIK-2.Y .4 ymeTs popMyIupoBaTh B
OCHOBHBIE TTPHEMBbI paMKax MOCTaBJICHHOH L€ IPOEKTa
00paboTKu u COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4,
HpeCcTaBIeHUs o0ecreunBaroIuX ee J0CTUKEHNE
nosrydyeHHbIX AaHHbIX | OITK-2.V.5 ymeTs onpenensite 0xuaaeMble
pe3yJbTaThl PELICHUS BbIICTIEHHBIX 3a/1a4.
OIIK-2.B.1 BianeTs criocodamu 00paboTKu
U NIPE/ICTaBJICHUS MOJYYEHHBIX JTaHHbBIX U
OLICHKH MOTPEIIHOCTH Pe3yIbTaTOB
W3MEpPEHU.
[IK-2 Cnocoben I1K-2.3.1 3HaTh MapupyT IpOEKTHPOBAHUS
OCYILECTBIIATh aHAJIOTOBBIX U IIU(PPOBBIX OJIOKOB
IIPOEKTUPOBAHHE AIIEKTPOHHBIX PUOOPOB.
3JIEKTPOHHBIX [TK-2.VY.1 ymeTs pa3pabaTsiBaTh
[TpodeccrnonanbHbie npubOpOB, CXEM U NPUHLNINATIbHBIE 1 MOHTAXKHbIE
KOMIIETEHIINH YCTPOMCTB AIIEKTPUUYECKUE CXEMBbI 3JIEKTPOHHBIX
pa3Iu4YHOrO YCTPOKCTB.
(GYHKLIMOHAIBHOTO [1K-2.B.1 BnaseTh HaBbIKaMH ITOTOTOBKH

Ha3HAa4YCHHA B
COOTBCTCTBHUH C

MPUHIUITHAJIIBHBIX 1 MOHTAKHBIX
QJICKTPHYCCKHUX CXCM DJICKTPOHHBIX




TCXHNUYCCKUM
3aIaHUEM C
HNCITIOJIb30BAHHUEM
CpEeJIICTB
aBTOMAaTu3anuun

IPOEKTUPOBAHHUS

YCTpPOMCTB

2. Mecro nucuuiinHel B ctpyktype OI1
JucuuruinHa MoKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee TPUOOPETEHHBIX 00YYarOIIUMUCS

IIPpU U3YUCHUU CICAYIOMNX JUCHUIIINH:
— K :‘)HGKTDOTCXHI/IKS,»,
— «PU3NYECKUE OCHOBBI DIEKTPOHUKHU).

3HaHI/I${, IMOJIYUCHHBIC IPpHW HU3YYCHHU MaTcpHalia I[aHHOfI JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIB30BATLCA IIPU U3YUCHUHN APYTUX OUCHUILINH:
- « SHCKTDOHHHC OPOMBIIITICHHBIC VCTDOﬁCTBﬂ)),

— « Anmapartasle nHTEphENCHDY,

— « Jlatunku u npeobOpasoBaTenn HHOOPMAIMH B M3MEPUTEILHBIX CHCTEMAX),

— « DHepreTuyeckas dDJIEKTPOHUKAY,

— « OCHOBBI MHKPOIIPOILIECCOPHON TEXHUKI),

— « OcHOBBI pa3pabOTKHA KOHCTPYKTOPCKO-TEXHUYECKOH TOKYMEHTAIIN.

3. OOBeM U TPYJIOEMKOCTh JUCITUTUIAHBI
Jlannple 00 o0meM oO0beMe MUCIUILUIUHBI, TPYIOEMKOCTH OTACNIBHBIX BHIOB y4eOHOM
paboThI IO AUCHUIUTHHE (M pacTpeesieHne 3TOH TPYJO0EMKOCTH TI0 CeMecTpaM) IpeACTaBICHbI B

tabnure 2.
Tabauna 2 — O6beM U TPYJO0EMKOCTh AUCHUIIINHBI
. Tpya0oeMKOCTB IO ceMeCTpaM
Bun yuebHoM paboTh Bcero Dy Nod NoS P
1 2 3 4
Oowan mpyooemKocmep oucyununl, 8/ 288 6/ 216 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020MoeKu 17 17
Ayoumopnbie 3anamus, BCETO 4ac. 119 51 68
B TOM YHCJIE:
nekruu (JI), (gac) 51 17 34
npakTudyeckue/cemuHapckue 3anatus  (113), 17 17
(dac)
naboparopubie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 54 54
CamocmosmenvHnas paboma, Bcero (Jac) 115 111 4
Buo npomesicymounoint ammecmayuu. 3a4er, OK3., Judd. 3au.
mudd. 3ager, sk3amen (3auer, Hudd. 3au, | Hudd. OK3.
OK3.%%*) 3au.

**k
[Ipumedanue: kaHaMIaTCKHi SK3aMeH

4. CopepxaHue JUCHUTUIIMHBI

4.1. Pacnpepnenenue TpyA0€MKOCTH TUCIUTUIAHEI TIO pa3/iejaM U BUIaM 3aHITHH.
Paznensl, TeMBl AUCHUILTUHBI U UX TPYAOEMKOCTh TPUBEECHBI B TAOIUIE 3.

Tabmmma 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Pa3nensl, TeMbI JUCLHMILIMHBI

Jlexun
(qac)

113
(€3)

JIP
(qac)

KII

(ac) CPC (uac)




Cemectp 4

Paznen 1. DnexTpoHHbIe TPHOOPHI: KitaccuuKaius,
pelaemMsble 3aaun.

Tema 1.1. 3agauun, pemaeMble 3IEKTPOHHBIMU
YCTPOHCTBAaMH.

Tema 1.2. Knaccudukanusi 31eKTpOHHBIX YCTPOUCTB.

30

Paznen 2. [lonmynpoBoJHUKOBBIE 2JIEKTPOHHBIE
MIPUOOPEL.

Tema 2.1. JInoapr.

Tewma 2.2. bunossipHbele TpaH3UCTOPHI

Tewma 2.3. IloneBble TpaH3UCTOPBI

Tewma 2.4. DneMeHTHI CHIIOBOU AJIEKTPOHHUKH.

17

34

Pazpen 3. OyHKIIMOHAIBHBIE Y3JIBI JIEKTPOHHBIX
YCTPOWCTB.

Tema 3.1. O630p CTPYKTYp U TEXHOJIOTHIH
HWHTETPATbHBIX MUKPOCXEM.

Tema 3.2. TexHoa0TMM MPOU3BOACTBA MUKPOCXEM
3allOMUHAIOIINUX YCTPOUCTB.

Tema 3.3. MUKPOCXEMBI THITOBBIX (hYHKITHOHATHHBIX
Y3J10B 3JIEKTPOHHON TEXHUKHU.

17

44

Brmonnenne KypcoBoi paboTh

17

Hroro B cemectpe:

17

34

17

111

Cemectp 5

Pasnen 1. OcHOBHBIE CBOMCTBA aHAIOTOBLIX
YCHITUTENBHBIX YCTPOMCTB.

Paznen 2. CxeMOTeXHUKA YCUITUTEIbHBIX YCTPONUCTB
Ha 6I/IHOJI$IpHBIX 1 TTI0JICBBIX TPAaH3UCTOpax.

Paznen 3. Yceunurenu nocrostaaoro Toka (YIIT).
Omnepauunonnsie ycunurenn (OY).

Paznen 4. [IpeoOpaszoBaTeny aHAIOTOBBIX CUTHAJIOB Ha
OTIEPAIIMOHHBIX YCHITUTEISX.

Paznen 5. YerpoiicTBa cpaBHEHUS aHAJIOTOBBIX
curtanoB Ha OY.

Pazpen 6. UcTouHMKY BTOPUYHOTO 3JIEKTPONIUTAHUS.

Hroro B cemectpe:

34

17

4

HUroro:

51

17

34

17

115

Hp AKTHYCCKasA IOAIrOTOBKA  3aKJIHO4YaCcTCA B

0o0y4JalIUMHUCA ~ OINpPEAENEHHBIX  TPYJIOBBIX
npogeCcCHOHATIBHOMN 1€ TENbHOCTBIO.

bynKumii,

HCTIOCPCACTBCHHOM
CBsA3aHHBIX

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopeprxaHue pa3eiioB U TeM JICKIIMOHHBIX 3aHATHH IPUBEICHO B Ta0HIIe 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

BBIIIOJTHCHUH

C

Oymymei

Howmep
paznena

Hassanue u cogepxanue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI

4-if cemecTp

1 Paznen 1. DnexkTpoHHbIe TPpUOOPHI: 3a/1a4H, KiIaccu(UKaLUs, IPUMEHEHHE.

Tema 1.1. 3agauun, penraemple NEKTPOHHBIMU YCTPOWCTBAMH.

O06paboTka 1 nepepaya nHPOpMALUU TOCPEICTBOM SIEKTPUUECKUX
curnaioB. OCHOBHBIE Orcpanyru, BbIIIOJIHACMBIC 3JICKTPOHHBIMUA YCTpOfICTBaMI/I Hanqg
CUTHaJIaMu. 3a/ia4yM, penraeMble 3JIEKTPOHHBIMHU YCTpOWCTBaMU. 3a/1auy aHaJIu3a




JJIEKTPOHHBIX YCTPOUCTB. DYHKIIMOHAIBHOCTE. MOEIb BXOA-BBIXO.
Xapakrepuctuku. [lapameTpbl. AHAJIOTOBBIC, UMITYJILCHBIC U ITIU(PPOBBIE YCTPOIMCTBRA.
Amnanoro-uu¢poBsie ycTpoiicTBa. OCHOBHBIE BapUAHTHI IPEOOPA3OBAHHS
ANEKTPUIECKON SHEPTUH JICKTPOHHBIMHU yCTpOCTBaMHU. JlaTunKu U3HIECKUX
BEJIMYMH. Y CTpOoHCTBa 00paboTKH curHaioB. CuiioBas 3JeKTPOHHUKA.
[Ipeo6pa3zoBareny nutaHus. YpaBieHHEe MOIIHBIMU Harpy3KaMu.

CpencTBa KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS DJIEKTPOHHBIX YCTPOICTB.
Microcap. Multisim. Proteus.

Tema 1.2. Knaccudukanus 31eKTPOHHBIX YCTPOMCTB.

[TaccuBHBIE U AKTUBHBIE KOMIIOHEHTHI AJIEKTPOHHBIX YCTPOMCTB.
ONEeKTPONPOBOAHOCTD OIYNPOBOIHUKOB. [101yIpOBOJHMKOBBIE MAaTEPUATIBI:
repMaHuil, KpeMHUN, apCeHu ] rajuius, Kapou kpemuus. JlerupoBanue
[I0JIyIPOBOIHUKOB. OCHOBHBIE M1 HEOCHOBHBIE HOCUTEIH 3apsiaa. DIEKTPOHHO-
JBIPOYHBIE ¥ METAJUIONOIYIPOBOHUKOBBIE MIEPEXO/IBL. | €TepOoCTpyKTYpBI.
[TonynpoBonHukoBbie 1uoabl. bunomnspusie Tpansuctopsl (BIIT). ITonessie
tpausuctopsl (I1T). bumonspHbie TpaH3UCTOPHI ¢ H30IMPOBaHHBIM 3aTBOpOM (IGBT).
Tupucropsl. Cumuctopsl. [1b€3037€KTPOHNKA U aKyCTOIEKTPOHUKA.
MarnuTosnekrponuka. KBantoBas a1nekTpoHrKa. ONTO3JIEKTPOHUKA.
Ceerounsiyyatonye 1uojibl. @otosieMeHTsl. ONTOAIEKTPOHHBIE Taphl.
XeMOTpPOHHKA, MOJIEKYJIIpHAs AEKTPOHUKA. JKUAKOKPUCTATNINYECKUE UHIUKATOPHI.
Kpuosnexrponuka. [lepcriekTuBHbIE IOTYTIPOBOJHUKOBBIE MaTEPUAIIbl. DKCUTOHUKA.
[TpoGieMbl HCTIOIB30BAHMSL SJICKTPOHHBIX IPUOOPOB B SKCTPEMAJIbHBIX YCIOBHUSIX.

Paznen 2. I1oaynpoBOTHUKOBBIE 3JI€KTPOHHBIE IPUOOPHI.

Tema 2.1. JIluoasl.

[Ipsimoe n obpaTHOEe HampshkeHHe. BonbT-ammepHas XapakTepUCTHKA MO/,
[ToporoBoe HampsikeHHe. 3aBUCUMOCTh XApPAaKTEPUCTUK JHOJA OT TEMIIEpaTyphl,
OkBHBaJieHTHasi cxeMa. bapbepHas u nuddys3Has eMKocTh. CrenuanbHble BHIB]
nuonoB. Bapukanbel. Cperomznydaromue auoabl. Dotomuonsl. duoawsr IlloTTku.,
CraOunutpoHsl. SIBneHue naBUHHOTO NMpo0os. TyHHENbHBIE W OOpaIleHHBIE THUOJIBI.
Juoner Nanna. Pin-nguons.

Tewma 2.2. bunonsipabie TPaH3UCTOPHI.

CTpyKTypbl OMIOISPHBIX TPAH3UCTOPOB N-P-N U P-N-P. BxonHble, BHIXOAHBIE U
IIPOXOJHBIE XapaKTEpPUCTUKH TPaH3UCTOPOB. MasocurHajibHble mnapamerpsl. H-
napameTpsl, Y-mapameTrpbl. Kosdduument nepemaun Toka 6a3pl. DKBUBAJIEHTHAs
cxema 3amemeHus bIIT. Bxonnas, BbeIxomHas W 1npoxogHas eMmKocTb bBIIT.
3aBucuUMOCTh TlapaMeTpoB U Xapaktepuctuk bBIIT ot temneparypsnl. IlpenenbHo
JIOITyCTUMBIE peKuMbI dKcruryaTanuu BITT.

Tema 2.3. [ToneBbie TpPaH3UCTOPHI.

Crpyktypsl mnoneBbix TpansuctopoB (IIT): IIT ¢ ynpaenstomum p-n-
nepexoqom, IIT ¢ wm3omupoBanHbiM 3atBopoM (MOSFET). PasnoBumgnoctu IIT ¢
COOCTBEHHBIM ¥ C WHIYIHPOBAHHBIM KaHaioM. J[Byx3aTBopHbie IIT. Breixomnbie u
MIPOXOJHBIE XAPAKTEPUCTUKU TPAH3UCTOPOB. BXomHas, BBIXOAHAS W NPOXOJHA
emkocth IIT. Manocurnaneueie mapameTpsl. H-mapamerpsl. KpyTuszna npoxoHoi
XapaKTEPUCTUKU. DKBUBAJIEHTHAs cxema 3aMmelneHus 11T, 3aBucumocTs napameTpoB U
xapakrepuctuk IIT ot Temmneparypsl. IlpenenpHO  1OIyCTHMBIE — PEXHUMBI
AKCIUTyaTaluu. 3anuTHbIe 1uoabl B cTpykTypax I1T.

Tema 2.4. DneMeHTHI CUJIOBOW AJIEKTPOHUKH.

bunonsipable  TpaH3WCTOpPBHI ¢ H3oiaupoBaHHBIM  3atBOopoM  (IGBT):
oovenunenue BIIT wu IIT. Tupucropsl. JluonHble M TPUOAHBIE THUPUCTOPHI.
3anupaemMble W HE 3anupaeMble THpUCTOpbL. Hampsokenue BkioueHus. TOk
yaepxkanus. Cumuctopsl. [IpumMeps! MonynpoBOAHUKOBBIX IPUOOPOB, BHIMYCKAEMbIX
BEIYIIUMU (UPMaAMHU.




Pa3znen 3. ®yHKUMOHAIBHBIE Y3IIbI AIEKTPOHHBIX YCTPOMCTB.

Tewma 3.1. O030p CTPYKTYp ¥ TEXHOJOTUA UHTETPATBHBIX MUKPOCXEM.

AHa0roBble HHTETPAIBHBIE MUKPOCXEMBI. OllepallMOHHbIE YCUIIUTEIH.
YuuBepcanbubie OY. OCHOBHBIE CBOMCTBA, MapaMeTpsl. Crennann3zupoBanHbie OVY.
Rail-to-rail OY. Mukpomorabie 1 nporpammupyembie OY. BricokoBonbTHbIE OV .
HNuctpymentanpabie OY. OV ¢ nmpeobOpazoBanuem. [{udpoBsie nHTErpanbHbIE
MUKpocxeMbl. CemeiicTBa M TEXHOJIOTUH HU(POBBIX HHTEIPATBHBIX MHUKPOCXEM.
OpnHokpuCTalIbHBIE MUKpOITpOLIeccOphL. [Iporpammupyemsie Joruyeckue
unTerpanbuble cxemsl (ITJIMC). [IporpamMmupyemble aHAIOTOBbIE MUKPOCXEMBI
(ITAUC). Cuctembi-Ha-kpuctaie. IHTerpanbHas ONTO3JIEKTPOHHKA.

Tema 3.2. TexHo0rnM NpPOM3BOJACTBA MUKPOCXEM 3allOMUHAIOLINX
YCTPOMCTB.

3anaun XxpaHneHus 1 MoauduKanuu nuppooi nHGopmanuu. [locrosiHHbIE U
olepaTHBHBIC 3aNlOMHHAIOIKE ycTpoiicTBa. Texuonorus Flash. TlnaBaromuii 3aTBOD.
TyHHenMpoBaHHBIN OKCU. MHXKEKIUA rops4ux HOCUTENEH 3apsaaa. Mukpocxemsl
sHepronesasucuMbix O3Y: N'VSRAM (non-volatile RAM), dbeppossiekrpudeckas
namsth (FRAM), mamsarts Ha ocHOBe dazoBoro nepexoqaa (PRAM),
MaruuTopesuctuBHas mamsats (MRAM).

Tema 3.3. MUKpOCXEMBI THIIOBBIX (DYHKIIMOHAIBHBIX Y3JIOB AJIEKTPOHHON
TEXHUKH.

HcTouHMKY MUTaHUS ¥ CTAaOUIIM3aTOPHI HANlpspKeHMs. TpeOoBaHus K
KadecTBY nuTaHus. JInHelika mpeoOpa3oBaTeieil MOCTOSHHOTO HANIPSDKEHUS 78XX U
79XX. Moysu MUTaHUs C TAIbBAaHUYECKOM pa3BsA3KOM.

VYeunurenn. OcHOBHbIE TapamMeTpsl. [IpeaBapuTenbHbIe yCUIIUTENN.
[ITymoBbIE CBOMCTBA. Y CUIIMTENIX MOITHOCTH. HenmHelHbIe NCKaKEeHHUS.
VYcunurenbHble MOAYJIU PAIMOYACTOTHOIO JUANIa30Ha.

I'enepaTopsl curnanos. ['eHepaTopbl rapMOHMYECKUX U MPSIMOYTOJIBHBIX
curHajgoB. Mukpocxemsl TaiimepoB. [IIM-MoaynsiTopsl.

AHasorosble NePEKIIOYATENIN U MyJIbTHILIEKCOPHI. [lepeMHo)uTENN
CUTHaJIOB. MOZIyIATOPHI U IEMOTYIATOPHI. Y CTPOHCTBA BRIOOPKHU-XPAHEHUS
aHaAJIOTOBBIX cUTHajI0B. KoMnaparopsl.

Amnanoro-mugpossie npeodpazoBatenu. [udpo-ananorossie
npeoOpazoBarenu. ONTpoOHHAS pa3Bsi3Ka CUTHAIBHBIX IENEH.

MukpocxeMbl TUTTOBBIX (PYHKIIHOHATBHBIX Y3JIOB 3JIEKTPOHHON TEXHUKHU
npousBoicTBa Beaymux ¢pupm: Analog Devices, Apex Microtechnology,

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

5-H cemecTp

1. OcHOBHBIEC CBOMCTBA aHAJIOTOBBIX YCHIIUTEIBHBIX YCTPOUCTB.

1.1. OOmme cBeaenus o0 ycwmmrensx. Kiaccudukanus W OCHOBHBIC
XapaKkTepUCTUKH  ycuiauTedaed.  TumoBble  (YHKIMOHAIBHBIE  KAaCKaJbl
MOJIYIIPOBOJIHUKOBOTO YCHUITUTENS.

1.2. OcHOBHBIE MMOKA3aTENIN KAa4ecTBa AIEKTPOHHBIX yCHIHUTENCH: K03 uneHTH
ycuieHus: o HampspkeHuto, Toky W momHoctu (K, KI, KP), ammoutynHo- u
¢dazouacrotHsle Xapaktepuctukun (AUX m DUX), nuHeliHble W HeJIWHEHHbIE
WUCKa)XEHUs, JANHAMUYECKUW JIMana30H, BHYTPEHHUE TIIOMEXHU, BXOJAHOU H
BBIXOJTHOM MMIIEIAHC.

1.3. OOpatnbie cBsizu B ycunutensx, Buabl OC, KOJMYECTBEHHAs OLICHKA.
Bnusinue oOpaTHOM CBSI3M Ha OCHOBHBIE XapaKTEPUCTUKH YCHIUTEIHHOTO
YCTPOWCTBA.

1.4. Tlonstue 00 yCTOMYMBOCTH YCHIIMTEIIS.

2. CXEeMOTeXHUKAa YCWIMTENbHBIX YCTPOHCTB Ha OHMONSAPHBIX M  IOJIEBBIX
TPaH3UCTOpaX.




2.1. YcunutenbHbIe KacKaJbl MO CXeMe C OOMIMM SMHUTTEPOM U OOIIUM HCTOKOM.
[Tpuntun pabotel. IlocTpoeHne Harpy304HON TPSMOHM UISI PE3UCTOPHOTO H
TpanchopMaTopHOro kackaoB. CTabuIM3aIys MOJ0KEHHU paboueii TOUKH.

2.2. Pexxumbl paboThl yCHIIMTENBHBIX 371eMeHTOB (A, B, AB, D, C).

2.3. DOKBUBAJICHTHBIC CXEMBI PE3MCTOPHBIX KACKAJOB C OOLIUM SMUTTEPOM U 0OIIeH
0a30ii ¢ ucnospzoBanueM h-mapametpos. [lonyueHne ocHOBHBIX Mmoka3zateneit: K,
KI, RBx, RBrIX, KE.

2.4. DMUTTEPHBIN U WCTOKOBBIM MOBTOPUTENIN. DKBUBAJICHTHAs! CXE€Ma SMUTTEPHOTO
nosropurend. [Tonmyuenue ocHoBHbIX nokazareneid: K, KI, Rex, Rebix, KE.

2.5. [llupoxononocHsli pe3uctopHbii kackan ¢ O3, HU u BY koppekiusi.

2.6. MHuorokackaguele ycunuresnu. Kackognas cxema.

3. Ycumurenu nocrosHHoro ToKa (YIIT). Onepanuonnsie yeumutenu (OY).
3.1. O6mas xapakrepucTika u TpedoBanus k mapamerpam YIIT.
3.2. Cxemorexuuka xkackanos YIIT.
3.2.1.banancuele (nudpdepeHnuanbHpie) YCUIUTENH. OKBUBAJICHTHBIE
cxeMbl i JauddepeHUANIBHOTO W CHH(A3HOrO  CHUTHAJIOB.
Koadduument ocnabnenus cuHpazHOro CUTHAIA.
3.2.2.T’enepaTopbl CTAOMILHOTO TOKa (TOKOBOE 3€PKaJIo).
3.2.3.Kackanpl ciBUTa YpOBHSL.
3.3. CTpyKTypHas cxema ONepaluOHHOTO YCUITUTEIIS.
3.4. OcHOBHBIE TapaMETPHI OTIEPALIMOHHOTO YCHIUTEIIS.
3.5. UacTtoTHbIE CBOMCTBA ONEPALIMOHHOTO YCUITUTEIIS.

4. [IpeoOGpa3oBaTeny aHAJIOTOBBIX CUTHAJIOB Ha ONEPAIlMOHHBIX YCUITUTEISAX.
4.1. Koadpodunuent nepenauu omnepannoHHoro ycuwiurens (OY), oxBaueHHOTO
OTpULIATENIbHOM 00paTHOM CBSA3BIO, AJIsl OOLIETO CIyyasi.
4.2. UuBeprupyromuii 1 HenHBeptupyromuid OY. [loBTopuTens HapsKEHUS.
4.3. luBepTupyromuii 1 HEMHBEPTUPYIOLINI cymmaTopsl Ha OY.
4.4. Unterpupyrouuii OY.
4.5. Muddepenmupyrommii OY.
4.6. Boruuratens Ha OY.
4.7. Beruuratens - cymmarop Ha OY.
4.8. Ycunutensb ¢ peryaupyeMbiM (pa3oBeiM ciurom Ha OV,
4.9. HenuneitHble pyHKIMOHANBbHBIE yeuauTenn Ha OY.
4.9.1.JJorapudmuveckuii ycummrenb Ha OY.
4.9.2. AntunorapudMudeckuii (9KCIOHEHIMATIBHBIN) YCHIUTENh Ha
OV.
4.9.3. YcTpoilcTBO NEPEMHOKEHHUS U AefieHus HanpskeHuil Ha OVY.
4.9.4. Cxembl cpaBHeHHUs HanpsbkeHuit Ha OY.
4.10. AxtuBHble punbTpel Ha OY.
4.10.1. @unbTpsl HU3KUX YacToT Ha OV.
4.10.2. ®unbTpel BeICOKMX yacTOT Ha OVY.
4.10.3. 36uparenpubie OY.

5. YcrpoiicTBa cCpaBHEHUS! aHAJIOTOBBIX cUTHAIOB Ha OY.
5.1. Pa6ora OY mnpu G0OJBIINX aMIUIATYAaX BXOJHOTO CHTHAJA.
5.2. OgHomnoporoBoe ycTpoicTBO cpaBHeHUs Ha OVY.
5.3. PereneparuBHas cxema cpaBHeHus Ha OVY.
5.4. UnTerpanbHble KOMIapaTOPHI.

6. ICTOUHUKN BTOPUYHOTO SJICKTPOITUTAHUS.
6.1. Knaccuduxkarnus, cocTaB 1 OCHOBHBIC TTapaMETPBHI.
6.2. IlpeoOpa3oBaTeny NEPEMEHHOTO HANPSHKEHUS B IyJIbCUPYIOLIEe
HarnpspKeHue (BBIIPSIMUTEIH).
6.3. YcrpoticTBa cTabuan3anuu HanpshkeHus nutanus. [lapamerpuaeckuit




crabmimzarop. KoMneHcanmoHHslid cTabmim3arop.
6.4. IIpeoOpazoBarenu HanpsHDKCHUS TUTaHUsA. TpanchopMaTopHbIe U
OecTpaHCHOPMATOPHBIC CXEMBI.

4.3. Tlpaktuyeckue (CeMUHAPCKHUE) 3aHITUS
TeMbl MpaKTHUECKUX 3aHATHHA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6JII/ILIa 5— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

W3 Hux No
No | Temsbl mpakTuueckux | @opmbl MpakTUYeCKuX | TpyaoeMKOCTh, |IpakTHYECKOU [pasjaenna
/11 3aHATUN 3aHSTUN (dac) MOATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 5
1 Hccnenosanue KOMIIBIOTEPHOE 2 2 1
MTOJTYTIPOBOTHUKOBBIX MOJICTTUPOBAHUE
JINOJI0B
2 Uccnenosanue KOMIThIOTEPHOE 3 3 1
MOJTYTIPOBOTHUKOBOTO MOJICTTPOBAHUE
CTaOWJIMTPOHA
3 Uccnenoanue KOMITBIOTEPHOE 3 3 2
MTOJTYTIPOBOTHUKOBOTO MOJICIIUPOBAHUE
OUNOJISIPHOTO
TpaH3HUCTOpA.
4 Hccnenoanue KOMITBIOTEPHOE 3 3 3
IIOJICBOTO MOJICIIMPOBAHNE
TpaH3UCTOpA C
YIPaBJISIOMUM P-N-
EPExX0JI0M
5 Hccnenosanue KOMIThIOTEPHOE 3 3 3
MIOJIEBOTO MOJICTTUPOBAHUE
TpaH3HUCTOpa C
W30 TMPOBAHHBIM
3aTBOPOM
6 Hccnenoranue KOMITBIOTEPHOE 3 3 3
THPUCTOPOB MOJICIIMPOBAHUE
Bceero 17 17
4.4. JTabopaTopHBIE 3aHATHUS
TeMbl 1Ta00paTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh IIPUBEACHBI B TaOHIIE .
Tabnuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 Hux No
Ne HaunmMenoBanue nabopaTtopHbIX padboT TpPyAIOEMKOCTE, | MPAKTHUECKOi | pasnena
/1 (dac) MMOJATOTOBKH, | IHMCIIHAI
(gac) JIMHBI
Cemectp 4
1 | JlTaboparopnast pabora Nel (makeTNel8). 4 2 4
HccnenoBanue 3MeKTPOHHBIX YCTPOUCTB,
MMOCTPOCHHBIX HA OCHOBE MPEITU3UOHHOTO
onepauronHoro ycunurens K140V J11408.
2 | JlaboparopHas pabora Ne2 (maketNell). 4 2 4




HccnenoBanue n30MpaTeIbHOTO yCUITUTEIS
HU3KOH YaCTOTEI.

JlabopaTtopnas padota Ne3 (maketNel0).
HccnenoBanue ycUIuTensi, MOCTPOSHHOTO Ha
ocHoBe Mukpocxembl K118YHI.

JIaGoparopHas pab6ota Ned (makeTNe21).
HccnenoBanue 6ectpancpopMaTopHOro
YCUJIMTENSI MOILIHOCTH Ha MUKPOCXEMeE
K174YH4b.

JIaGopatopHas pabota Ne5 (maxeTNe5).
HccnenoBanne TPaH3UCTOPHBIX YCHIINTEEH
MOIITHOCTH €
TpaHC(HOPMATOPHBIM BBIXO/IOM:
Yacts 1. MccnenoBanue 0HOTaKTHOTO
YCWJIUTENS] MOLTHOCTH B peXHUME Kinacca A

JIaGoparopHas pabota Ne5 (makeTNe5).
HccnenoBanue TpaH3UCTOPHBIX YCHIINTEICH
MOIITHOCTH €
TpaHC(HOPMATOPHBIM BBIXO/IOM:
Yacte 2. MHccnenoBanue —JIByXTaKTHOTO
YCHITUTENISI MOITHOCTH B PEXHUME KIIACCOB A,
AB u B.

3ammTa 1a00paTOpHON PabOTHI.

JlaboparopHuas pabota Ne6 (makeTNe7).
HccnenoBanue KOMIIEHCAITHOHHOTO
cTabminM3aropa HaIpsHKESHUSL.

JlaGopaTtopnas padota Ne7 (MmakeTNe20).
HccnenoBanue penaKkCcaluOHHbIX
TCHEePaTOPOB Ha OCHOBE

OTIEPALIMOHHOTO YCHITUTEIISI.

Bcero

34

17

4.5. KypcoBoe nMpoeKTHpoBaHHE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

[{emu KypcoBoi pabOTHI:

- 3aKperUIeHNe Ha TPAKTHUKE W3YYEHHBIX TEOPETHUECKUX TOI0KEHUH, pa3BUTHE HABBIKOB
aHanmu3a paloThl 3a/JaHHOM CXeMbl M pacuyéra e€ XapakTepUCTHK M IapamMeTpoB
3JIEMEHTOB;

- 00yyeHHe HaBbIKaM IIOJb30BaHUS  CIELMAJIbHOW TEXHUYECKOM JIUTEpaTypoi,
CIIPaBOYHUKAMH, CTaHAAapTaMH, MOATOTOBKA CTYJIEHTa K BBIMOJHEHUIO TUIIOMHOTO

MPOEKTA U JalibHelIel paboTe Mo CreHaIbHOCTH;

- o0yueHme HaBbIKaM paboTHl B CHEIMAIM3UPOBAHHBIX IPOTpaMMax pacueTa mapaMmeTpoB
ANEKTPUYECKUX CXEM YCUIIHUTENEH (aKTUBHBIX (PUIBTPOB);

- 00yueHHe COCTaBJICHUIO TEXHUUECKOW JOKYMEHTAIIMHN Ha IIPOEKTUPYEMOE U3JEITHE.
[TpumepHbIe TEMBI 33/1aHUI Ha KypCcOBYIO paboTy npuBeseHsl B pasaene 10 PIT/L.

4.6. CamocrosrenbHas paboTa 00y4aroIXcs



Bunasl camocTosTensHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0uIe 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh

Bua camocrositenbHOM paboTh Bizzo’ Cemectp 4, gac CemecTp 5, uac
1 2 3 4
H3ydeHne TeopeTHUecKoro MmaTepuaia
30 2
nqucuurmuiel (TO)
KypcoBoe npoektuposanue (KII, KP) 30
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepata (P) 10
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/J13)
KonTponbHble paboThl 3a0uHUKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 31 2
arrecrauuu (ITA)
Bcero: | 115 111 4

5. Ilepeuenp yueOHO-METOIUMYECKOTO 00CCTICUCHHMSI
JUTSL CAMOCTOSATENBHON PabOThl 00YUYAIOUTUXCA MO TUCIUTUTHHE (MOTYIIIO)

Y4eOHO-MeToAMYECKHE MaTepHalibl s CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHp MeYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MPUBEIEH B Ta0muUIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Ulgll_ng;%/ec bubnmorpaduueckas ccpiika

621.382 DIeKTpOHHBIE MPUOOPHI U yCTpoiicTBa: yueOHoe mocodue / C.U.

3-59 Buargunos. CI16: Usn-so I'VAII, 2006. - 50 c.

621.315.5/.61 Pannomarepuaisl, paluOKOMIIOHEHTHI M DJIEKTPOHUKA: YUueOHOe

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

621.38 AmnarnoroBas u ¢ poBast JEKTPOHUKA (TTOJHBINA KypC): YUSOHUK

0-60 i ctyaenToB By30B / F0.®. Onaguuii, O.11. I'mynkun, A.W. ['ypos;
Pen. O.I1. I'nyakus. - M.: I'opsiuast nunusg - Tenexkom, 2005. - 768 c.

004.4 [Tporpamma cxemoTexHudeckoro moaenupoBanus Micro-Cap 8

A 61 /| M.A. Amenuna, C.A. AmenuH. - M.: T'opsiuast unus - Terekom,
2007. - 464 c.

[681.518(075)/T58] Tonunbsckuii B.b. CxeMoTeXHHUKa U3BMEPUTEIBHBIX YCTPOUCTB. — M..:

BUHOM, 2006. — 232c.

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

Urnatos, A. H. Kitaccuueckast 21eKTpoHHUKa M HAHORJIEKTPOHHUKA
[DnexTpoHHBIi pecypc] : yueb. nocodue / A. H. Urnatos, H. E.
daneena, B. JI. CaBunsbix, B. f. Baiicnmamup, C. B. BopooseBa. —
2-e u3n., crep. M.: ®JIMHTA, 2012. — 728 c. - ISBN 978-5-9765-
0263-5

[621.396.6(075) /JI 13] JlaBpentbeB, b. @. CxeMOTeXHUKA ANEKTPOHHBIX CPEACTB: yueOHOE
nocobue/ b. ®@. JlaBpenTres. - b.m.: Akagemus, 2010. - 333 c.

[621.3.049.77(075)/E 91] | Edumos U. E. OcHoBbl MuKpo3ieKTpoHuKH: yucOoHuk/ 1. E.



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

Edumos, U. 5. Ko3bips. - 3-e u3a., crepeot. - CI16: Jlans, 2008. -
384 c.

[621.38:681.3.06/K 21] Kappames, I'. A. Bupryanbhas snekrponuka. KomnberotepHoe
MOJICTTMPOBaHKE aHATOTOBbIX ycTpoiicTs/ I'. A. Kapnames. - 2-e
U3, crep. - M.: [N'opsiuas aunwmst - Tenekom, 2009. - 260 c.

I'yces, B. I'. DnekTpoHUKa 1 MUKPOIIPOLIECCOPHAs TEXHUKA:
yueOnuk/ B. I'. I'yces, }O. M. I'yces. - 4-e u3na., nomn.. - M.: Beici.
mk., 2006. - 798 c.

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

I'yces. B. I'. MeToab! NOCTpOCHUS TOUHBIX DJIEKTPOHHBIX YCTPONCTB
[DnexTponHsIi pecypc] : yueb. mocodue / B. I'. T'yces, T.B.
MupuHna; Hayu. pen B.C. dertucos — 3-e u3z., crep. — M.:
@®JIMHTA, 2012. — 266 c. - ISBN 978-5-9765-1519-2

[004.42/K23] Kapnamyk, B. . Dnexrponnas naboparopus Ha IBM PC:
MoHorpacdus. T. 1: MoaenupoBaHue 371€MEHTOB aHAIOTOBBIX
cucrem/ B. U. Kapnamyk. — 6-e u3z., gon. u nepepad. - M.: Comnon-
ITpecc, 2006. - 671 c.

[621.375.011(075)/T1 63] | ITocTpoeHue cxem U MPaKTHIECKUE METOJIbI pacyeTa yCUIUTEIbHBIX
ycTpoicTB: yueoHoe nmocooue/ B. 1. Mcakos [u ap.]; C.-Iletepo.
roc. YH-T a3pokocM. ipubopoctpoenus. - CI16.: TOY BIIO
"CII6I'YAII", 2011. - 88 c.

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

[NonoBuieiHa M. B. IIpoekTtupoBanue paino3JeKTPOHHBIX CPEICTB
HA OCHOBE COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHUI: yaeOHOe
nocobue — M.: UHTepHeT-YHuBepcuteT MHbopMarmoHHbIX
Texnonoruii: BUHOM. JlaGoparopust 3nanwmid, 2011. — 504 c.

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

OOm1ast AMeKTPOTEXHUKA U AIEKTpOHUKa: yueOHuk / FO.A.
Komuccapos, I'.1. babokwuH. - 2-¢ u3a. - M.: HUL] UHOPA-M,
2016. - 480 c.: 60x90 1/16. - (Boicmee odbpazoBanue: bakanaspuar)
(ITeperurér 7B11) ISBN 978-5-16-010416-4

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

YwmpuxuH B. B.

dusnuecKkue OCHOBBI AJIEKTPOHUKH: Y4yeOHoe mocodue / B.B.
YwMmpuxun; Yaukom Cepsuc. - M.: Anspa-M: HULL Uadpa-M,
2012. - 304 c.: un.; 60x90 1/16. - (TeXHOTOTHYECKHIA CEPBUC).
(meperter) ISBN 978-5-98281-306-0, 1000 »k3.

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

Jlazapesa H. M.

[Ileun, A.b. MeToabl MPOEKTUPOBAHUS JIEKTPOHHBIX YCTPONCTB
[Dnextponnslii pecypc] / A.b. lllenn, H.M. Jlazapesa. - M.: Uadpa-
Wmxenepus, 2011.- 456 c. - ISBN 978-5-9729-0041-1

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIEKOMMYHHUKAIIUOHHOM ceTu «IHTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAIMOHHO-
TEJIeKOMMYHUKAaIMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX MJIi OCBOCHHS JUCIMILTAHBI
npuBesieH B Tabnmue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O00pa30BATEIBHBIX PECYpPcoB HWH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepHeT»

URL anpec HaumeHnoBaHue



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 npenycmotpeno

8. Ilepeuenpb nHDOPMAITMOHHBIX TEXHOJIOTHUA
8.1. [lepeyerp mTpPOrpaMMHOTO O0OECIEUEHUS, HCIOIB3YEeMOTO0 IPH OCYIIECTBICHUU
00pa3oBaTENFHOTO MpoIiecca Mo AUCIHUIIIHHE.
[lepeyenp nCONB3yeMOro MPOrPaMMHOTO obecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [TepeyeHb nporpaMMHOTo oOecreueHus

Ne /0 HaumenoBanue

He npenycmotpeno

8.2. IlepeueHp UH(POPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3YEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTUHE

[TepeueHbr UCHOAB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabaume 11.

Tabnuna 11— Iepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /0 HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIICCTBIICHUS
00pa30BaTeLHOTO MpoIlecca MO TUCIUIUIMHE, TIPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOMN 0a3bI (TIpu HEOOXOTUMOCTH )

1 | JlexuuoHHas ayIuTOpUs

2 | KoMmbroTepHBIi Kitace

3 | Cnenuanu3upoBaHHas J1a0OPATOPHUs NEKTPOHUKH

10. OrueHouHble CpeaCTBaA I MPOBEIEHUS IPOMEKYTOUHOM aTTECTalluU
10.1. CocTaB OLEHOYHBIX CPEICTBIUISI TPOBEACHUS TMPOMEKYTOYHOH aTTeCTAIHH
o0yyaromuxcs o JUCUUIUIMHE pUBeeH B Tabuue 13.
Tabmmma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIIH

Bua npomexyTo4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crniucok BOpocoB K 3K3aMEHY
JuddepenumpoBanHbiii 3a4éT Crnucok BOIpOCOB K 3a4eTy
BrimonHenue KypcoBoii paboThI DKcIepTHas OlIEHKa Ha OCHOBE TPeOOBaHMN K

COAEP)KAHUIO KypCOBOI1 paboThl o
JUCIUILIMHE.

10.2. B kauecTBe KpUTEPUEB OLEHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMI OOYyYalONMMHCS TPUMEHSETCST S-0ayutbHasi IMIKajia OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas npuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BATHCS
100-6ammpHas  mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBUja




HCIIOJIB30BaHUA KOTOpOfI, YCTaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

'VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHIUH
Og?gﬁ;; Zﬁﬁzﬂn:ﬂ XapakTeprcTuKa c(hOpMUPOBAHHBIX KOMITETEHIIMH
— oOyyaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBII
MaTepuan;
— YBEpPEHHO, JIOTHYHO, [TOCJIEIOBATEILHO U TPAMOTHO €T0 U3JIaraer;
COTIHOD — ONHUpasiCh Ha 3HAHHUSI OCHOBHOM M JOMOJHUTEIHHOU JIATEPATYpPL,
GAYTCHOY TECHO IMPHBS3bIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MPAKTUIECKOM
JIeSITEIbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApIYMEHTHUPYET BBIIBUTAaEMbIE UM HJIEH;
— JIeJIacT BRIBOJKI M OOOOIICHHS;
— CBOOOJIHO BJIAJICET CHCTEMOM CIEUAIM3UPOBAHHBIX MOHITUH.
— o0yyaromuiicst TBep10 YCBOMJI IIPOTrPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIEeCTBY H3JIaraeT ero, ONupaschb Ha 3HAHUS OCHOBHOM
JUTEPaTypHI,
XOpOIIO» — HE JIOIYCKAET CYIECTBEHHBIX HETOYHOCTEN; 3
— YBA3BIBACT YCBOEHHBIE 3HAHMA C TPAKTUYECKOH JEATEIbHOCTHIO
«3aYTEHO
HaIpPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJI0KECHUS;
— JIeJIaeT BBIBOJBI U 000OIIEHMS;
— BJIaJICET CUCTEMOM CIEeLUAIN3UPOBAHHBIX MOHITUH.
— oOyuaromuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3J1araeT €ro, OnHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI,
— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;
«yZIOBJIETBOPUTEIIBHO N
GATTOHOY — UCTIBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaTpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayUHbIE MTOJI0KEHHUS;
— 3aTpyIHsAeTCA B (POPMYIUPOBAHUN BBIBOJOB M 0000IICHUI;
— YaCTUYHO BJIa/Ie€T CUCTEMOM CHEeIMaTU3UPOBAHHBIX MOHITHIA.
— oOyuyaromuiics He YCBOWJ 3HAYUTENIbHOM 4YacTH HpPOrpaMMHOTO
MaTepuaa;
— JIOMyCKaeT  CYyNIECTBEHHblE  OWMIMOKM W  HETOYHOCTH  IpHU
«HEY/IOBIIETBOPUTEITLHO .
e SATICHON paccMOTpeHHH MPoOJieM B KOHKPETHOM HaINPaBIICHUY; }
— WCIIBITHIBACT TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;
— HE MOKET apryMEHTHPOBATh HAYYHBIE ITOJIOKEHHS,
— He GOPMYJIHPYET BBIBOJIOB H 0000IIICHUI.
10.3. TunoBbie KOHTPOJBHBIE 3a/TaHUS MM HHBIC MaTEPHAIIBL.
Bormpocs (3amaun) 11 SK3aMeHa rpeacTaBieHsl B Tabmure 15.
Kon
Ne /mm [Tepeuens BonmpocoB (3a1au) At SK3aMeHa
WHIMKATOpa
1 Onexrpoduznyueckue cBoiCcTBa MOIYIPOBOIHIKOB, JoHOpHBIE | OITK-2.3.1
Y aKIENTOPHBIE TPUMECH. I1K-2.B.1
2 DIEeKTpOHHAs U ABIPOYHASI IPOBOAMMOCTb. OIIK-2.V¥.1
3 DNEeKTPOHHO-JBIPOYHBIN MEPEXO0/I, ero npsimoe U oopaTHoe OIIK-2.V.3
BKitoueHue. BAX p-n-nepexona. [IK-2.¥.1
4 bunonsipabie TpaH3uCTOPHI (M300pakeHus sneMenToB p-n-p u | OIIK-2.V.4
N-p-n, ypaBHEHUS I TOKOB 1 HAIIPSKEHUN ). I1K-2.B.1
5 Cxemsl BkimoueHusa bT o OD, Ob, OK OIIK-2.B.1
6 Cratuueckue BXOJHbIE U BBIXOJHBIE XapaAKTEPUCTUKU OIIK-2.B.1
tpan3uctopos ¢ Ob u O9. M[IK-2.Y.1
7 KoadduumenTs! ycunenus mo Toky B cxemax ¢ Ob u O3 (o, OIIK-2.V.3




ouH, 3, Baun).

[IK-2.Y.1

8 ®dusnyeckas cxema 3amenienns bT npu Brimodyenuu ¢ OBb. OIIK-2.V.3
9 duznueckas cxema 3amenienust bT npu Brimouennn ¢ O93. OIIK-2.¥.3
10 dopmanuzoBanabie Mogenu bT; cuctema h-mapamerpos. OIIK-2.Y 4
11 [ToneBble TpaH3UCTOPHI € P-N-TIEpeXx00M, CTOKO-3aTBOpHbIe 1 | OIIK-2.V.5
CTOKO-UCTOKOBBIE XaPAKTEPUCTUKH. [1K-2.B.1
12 [Tonessie Tpan3ucropsl M/II1-Tumna, cToko-3aTBOpHBIE U OIIK-2.YV.5
CTOKO-UCTOKOBBIE XapPAKTEPUCTUKH. [1K-2.3.1
13 JInoiHbIE ¥ TPUOJHBIE THPUCTOPHI OIIK-2.B.1
14 CumMucropsl OIIK-2.B.1
15 bunonsipabie TpaH3UCTOPHI C U30JUPOBAHHBIM 3aTBOPOM OIIK-2.Y.5
(IGBT). IMK-2.V.1
16 Onrosnexktponrka. CBETOU3ITYUYaOIIUE JUOIBI. OIIK-2.3.1
ITK-2.B.1
17 OnroaniekTpoHrka. ®OTOIEMEHTHI. OIIK-2.3.1
ITK-2.B.1
18 [TonmynpoBonHukoBbie 1uobl. IIpsimoe u obpaTHOE OIIK-2.V.1
HanpspkeHue. BonbT-amnepHas XxapakTepucTUKa 110/1a. [IK-2.3.1
[ToporoBoe HampsiKEHHUE.
19 CnennasibHbIe BUJIBI 1M0A0B. Bapukarsl. OIIK-2.V.1
20 CrnenasibHbIe BUJIBI THOJ0B. CTaOMIMTPOHBI OIIK-2.V.1
21 CnenuayibHbIe BUIBI THOA0B. TyHHEIbHBIC U 0OpaIlleHHBIE OIIK-2.V.1
JTAOOEL. T1IK-2.3.1
22 JIByX3aTBOpHBIE MOJIEBBIE TPAH3UCTOPHI. OIIK-2.¥V.3
23 OY ¢ npeoOpa3oBaHHEM. OIIK-2.V.3
24 AHaJIOroBbI€ NMEPEKIIOYATETN U MYJIbTUILIIEKCOPBL. OIIK-2.¥.3
Bomnpocs! (3agaun) mis 3adera / nug¢. 3auera npeacrapieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3auera
Kon
No /it [Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3auera b ——
1 Oo6mue ceenenus 06 yeunutensax. Kinaccudpukarms OIIK-2.3.1
ANICKTPOHHBIX YCUIIUTEIICH.
2 OIIK-2.3.1
OcHOBHBIE TIOKA3aTENM KaueCTBa SJIEKTPOHHBIX yCHIUTENEH OIIK-2.V¥.1
(K, KI, KP, AUX, ®UX, nuHeiHbIe ¥ HETUHENHEIE OIIK-2.Y 4
MCKaXEHHs, THHAMUYCCKUH nuamasoH, BuyTpennne nomexn). | OIK-2.Y.5
OIIK-2.B.1
3 Croco0bl BKIIOUEHHS TPAH3UCTOPOB B YCHIUTEILHBIX OIIK-2.3.1
kackajax (Ob, O3, OK). OIIK-2.V.5
4 PabGoTa aKTHBHOI'O DJIEMEHTA B YCUIUTENLHOM Kackaze (3 OIIK-2.3.1
pasHoBHAHOCTH cxeM ¢ OD, Tepmoctabummsarms nonoxkenns | OIIK-2.Y.3
paboueii TOUKH). OIIK-2.V.5
5 ITocTpoeHne HArPY30YHOM TPSIMO¥A JIJIsl PE3UCTUBHOTO H OINK-2.3.1
Tpanc(GOpPMATOPHOrO KaCKaIOB. OIIK-2.B.1
6 OIlK-2.V.3
PesxuMbl paboThl YCHIIMTENBHBIX d1eMeHTOB (A, B, AB, D, C). | OIIK-2.V 4
OIIK-2.V.5
7 Pesuctopnsrit kackaa ¢ OO (3KBUBAJICHTHASI CXeMa C OIIK-2.3.1
ucrnonb3oBanueM h-napamerpos, K, KI, Rex, RBrix, KE). I1IK-2.3.1
8 [IrpokononocHsIi pe3ucTopubiii kackaza ¢ 0D, HU u BU OIIK-2.3.1
OIlK-2.V.3

KOPPEKLHUSL.




OIIK-2.V.5

9 Pesucropnsiii kackan ¢ OK (O11). OIIK-2.3.1

10 Pesucropusiii kackan ¢ Ob. OIlK-2.3.1

11 OGpartHbie cBsi3u B ycunutesix (Buasl OC, KONMU4ecTBEHHAsI OINK-2.3.1

OLICHKA). OIIK-2.V.3

12 OOm1ast xapakTepucTHka U TpeboBanus K napamerpam YIIT. OIIK-2.3.1

13 Cxemotexnuka kackanoB YIIT, nuddepennuanpapie OIIK-2.3.1
YCUJIUTEIIN. I1K-2.3.1

14 CXCM(‘)‘TCXHI/IKa Kacxaz{og VIIT, renepatopsl CTaOUIBLHOTO 8%5:32,13
TOKa, “TOKOBOE 3€pKaJIo”. K2V 1

15 Kackazpl casura ypoBHs (pe3UCTUBHBIN, co crabumurponom, ¢ | OIIK-2.3.1

mnogamu, ¢ ['CT). OIIK-2.¥.3

16 Onepaupnonnsie yeunurenu (OY), obmue ceenenus, oonacts | OIK-2.3.1

npuMeHeHust, KospdunueHt ycuienus ¢ yaetom OOC (B OIIK-2.Y.5
o011eM BHJIE). IIK-2.V.1

17 [Tapamerpel OV: uneaneHsble, peanbHble, CTpykTypa OY. 8%%331311

18 Yacrornsle xapaktepuctuku OV (6e3 OOC u ¢ OOC). 8%%:33]311

19 [Tpumenenue OY: BoiBo BeipaxkeHus it K(f) B oomem Buge; | OIIK-2.3.1
K-unBeptupytouiero, K-HeMHBEpTUPYIOILIETO. [IK-2.3.1

20 [Tpumenenue OY: cymmarop (¢ MHBEpCHEH MOJSIPHOCTH OINK-2.3.1

CYMMHPYEMBIX CHTHAJIOB), CX€Ma CpAaBHEHHUSL. OIIK-2.V.3

21 [Tpumenenue OVY: unterparop, 1udppepeHnnarop. OIIK-2.3.1

22 IMpumenenre OY: cymmarop (6e3 HHBEPCHH MOJISIPHOCTH OIIK-2.3.1
CYMMHPYEMBIX CHTHAJIOB). 1IK-2.V.1

23 [Tpumenenne OV JlorapudMHUUECKU YCHITUTEIb. OIIK-2.3.1

24 IMpumenenne OY: AuTmiorapuMUIECKUI YCHITUTEIb. OIIK-2.3.1

25 ITpumenenre OVY': mepeMHOKEHHE aHAIOTOBBIX CUTHAJIOB. OIIK-2.3.1

26 [Tpumenenue OY: akTUBHBIE QUIBTPHI OIIK-2.3.1

27 HuctpymenTansaslie OY: BHyTpeHHEE YCTPOUCTBO U OIIK-2.3.1
0COOEHHOCTH HPUMEHEHHS 11K-2.B.1

28 CxeMbl JINHEWHBIX CTA0MIN3aTOPOB HAIIPSKEHUS OINK-2.3.1
) I1K-2.B.1

29 OIIK-2.3.1
CxeMbl CTaOMIIM3aTOPOB HAMIPSHKEHUS ¢ IPe0Opa3oBaHNEM [K-2.B.1

[lepedenr TeM a1 KypcOBOTO TPOEKTHPOBAHUS/BBIMOIHEHNUS KYpPCOBOH pabOTHI
npeJcTaBieHbl B Tabnuue 17.
Ta6muma 17 — [lepedens TeM Ui KypCOBOTO MMPOSKTHPOBAHHS/BBIIOIHEHHUS] KYPCOBOI paboThI

[IpumMepHBIil TepeyeHp TeM ISl KypCOBOTO MTPOSKTHPOBAHMUS/BBITIOITHEHUS

Ne m/m N
KYPCOBO# paboThI
1 Pazpabotka aktuBHOro hriprpa Ha OV (10 BapuaHTam)
2 Pa3pabotka maccuBHoro LC-dunbtpa (1o BapuaHTam)
3 Pa3paboTka ynpaBisieMoro reHeparopa rapMOHHUYECKUX CUTHAIOB (110
BapHaHTaM)
4 Pa3paboTka npeobpa3oBaTelisi HANMPSHKCHUS MATAHMS (110 BApHAHTaM)
Bonpocel s mpoBeneHUS TMPOMEXYTOYHOH aTTeCTAallMd B BHJIE TECTHPOBAHUS

npecTaBieHbl B Ta0nuie 18.




Ta6mmia 18 — [TpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne o/t

[IpuMmepHBIi IEPEUEHb BOIPOCOB ISl TECTOB

Kowmmerenmms

1

HNHCcTpyKIMA: NPOYMTANTE BONPOC U BbIOepHUTe NPABUIbHBIH

BaApHAHT O0TBETA:

Kaxkoii MeToJ] 03BOJIAET HOJLyYHUTh TOYHbIE JaHHBIE O YAaCTOTE CUTHajla B
aHaJIOTOBBIX cXeMax?

a) Ocuwnorpagust

b) YacToTomep

¢) MyneTameTp

d) Bonermerp

OIIK-2.

HNHcTpyKuus: npoynTanTe BONPOC U BbIOEpHUTE NPABUJIbHBIN

BapUaHT 0TBETA:

[Novemy kanuOpoBKa H3MEPUTEIHHBIX IPHOOPOB BaXKHA JJIsl TOYHOCTH
SKCIIEPUMEHTOB?

a) [lyig yBenmaeHus CpoKa CITy»KObI

b) dns obecrieueHnst CTaOMIBHOCTH PaOOTHI

¢) [y TOYHOCTH U3MEpEeHH

d) Ins ynoOcTBa MCIIOIB30BAHUS

OIIK-2.

HHCprKHHﬂ: HquHTaﬁTe BOIIPOC U BBIﬁepI/ITe HpaBl/Iﬂbelﬁ

BapHUaHT O0TBETA:

Kakoii MeToJT OIIeHKH MOTPEITHOCTH U3MEPEHUH IMO3BOJISET YIUTHIBATH
CHCTEMATHUYECKHE OIIHOKN?

a) MeTo/1 cpeIHEKBaIPATUYHOTO OTKIOHCHUS

b) MeToz cTaTHCTHYECKOTO aHAJI3a

¢) Meton perpeccun

d) Meton cpaBHEHUs

OIIK-2.

HHCcTpyKIMSA: IPOYUTANTE BONIPOC M Bbl0epHUTE NMPABWIbHBIN

BapHAHT O0TBETA:

Kak cremyer y4nuThIBaTh BIUSIHUE TEMIIEPATYPhl HA U3MEPEHUS ITPH TIPOBEICHUN
JKCIepruMeHTa’?

a) UrnopupoBathb

b) KoppekTrpoBaTh pe3ynbTaThl

¢) YuuThIBaTh B pacuérax

d) M3MeHuTH METO M3MEpEHNUS

OIIK-2

HHCTpYyKIIMSA: NPOYUTANTE BONIPOC M BbIOepHUTE NMPABWIbHBIN

BaApHAHT O0TBETA:

Kak cremyer npeactaBisiTh pe3yJibTaThl SKCIEPHUMEHTA JIIS HAWITYUIIEro
BOCTIpUSATHSA?

a) B Buze rpadukos u Tadmi

b) B texctoBOM hopmaTe

c¢) B Bune nuarpamm

d) B Buzie cnaiiion

OIIK-2

HNHcTpyKkuus: npounTaiTe BONPOC U BbIOePHUTE NPABUIbHBII

BapuaHT 0TBETA:

Kaxkoil 1okyMeHT penoCTaBIIAET NOJHOE ONMCAHUE ANEKTPUUECKUX COETUHEHUH B
mpoexTe?

a) [IpuHnunuansHas cxema

b) MoHTaxxHas cxema

¢) Texnuueckoe 3aganue

d) Cnenndukarms

[K-2.

I/IHCprKHHﬂ: HquHTaﬁTe BOIIPOC 1 BmﬁepnTe l'[paBI/IJ'II)Hblﬁ

BapUaHT O0TBETA:

Kakwue cpencTBa aBTOMaTH3aIUU MPOSKTUPOBAHHUS TTO3BOJISIOT OBICTPO CO3/1aBaTh
CXEMBI?

a) CAD-cucreMsl

b) OneparrioHHBIE CHCTEMBI

¢) MHKpOIpOIeCCOphI

[K-2.




d) Cucremsl ynpasyieHus: 6a3aMH TaHHBIX

8 HNHcTpyKkuus: npouynTaiTe BONPOC U BbIOepHUTE NPABUIbHBII TK-2.

BapHUaHT O0TBETA:

Kakyro nHpopMannio conepXuT NpUHIMITHAIBHAS CXeMa JIEKTPOHHOTO
ycTporicTBa?

a) DIEKTPUIECKHEe COSTNHEHNS U (PYHKIIMOHAIBHBIC OJIOKH

b) dusnyeckoe pasMenieHHEe SJIEMEHTOB

¢) XapaKTepUCTHKH KOMIIOHEHTOB

d) IIpoueaypsl TECTUPOBAHUS

9 HNHCTpYKIMA: NPOYMTANTE BONIPOC U BbIOEepHUTE NPABUIbHBIH TK-2

BapHUaHT O0TBETA:

Kakoif aTan mpoekTupoBaHus BakeH ISl IPOBEPKU pabOTOCIIOCOOHOCTH
3NEeKTPOHHOIO yCTpoiicTBa?

a) Cumynsust

b) MonTax

¢) AHanmu3 TpeOGoBaHMIA

d) [ToaroToBka TOKyMEHTAINH

10 HHCcTpyKIMSA: POYUTANTE BONIPOC M BbIOepHUTE NMPABWIbHBIN HK-2.

BApHAHT O0TBETA:

Kakune HaBBIKM HEOOXOJMMBI JJIsl CO3JIaHUsI KAUECTBEHHOW NPUHIUITUATBHOM CXeMbI?
a) 3nanne CAD-cucreM 1 IPUHIKUIIOB Pa3pabOTKU ANEKTPUUECKUX CXeM

b) YMenue pabotaTb ¢ MUKPOIIPOIIECCOPaMH

¢) OmbIT B HAaNIMCaHNU KO/

d) 3HaHue S3BIKOB IPOrPaMMHUPOBAHUS

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOY4YaroLIUMXCSl 3a04HON (OpPMBI
o0OydeHus, mpeacTaBieHbl B Tadnwuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne /o [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmoTrpeno

10.4. Meroauueckue  MaTepHalibl,  OINpEAETSIONIMEe  NPOUEAYpPhl  OICHUBAHUS
WHJUKATOPOB, XapaKTEPHU3YIOUIUX JTanbl (HOPMUPOBAHUS KOMIETEHIMH, COJEpKATCSI B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MIPOUEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTeCTAIlUN O0YYarOIIXCs
['VAIL

11. Meroauyeckue yka3aHus i 00y4arOmIUXCs M0 OCBOCHUIO TUCIIUTUIMHBI

Meronudyeckue  ykazaHusl JUISI  OOyYalOMIMXCS TI0  OCBOCHHUIO  JICKIIMOHHOTO
Marepuana OCHOBHOE Ha3HAYEHUE JIEKIMOHHOTO MaTepuania — JJOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOoOKoe W sICHOE W3NIOKEeHHe ydeOHoro Mmartepuana. HasHaueHWe COBpEMEHHOH JIEKIIMU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJIEM JUCIMIUIUHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JTOCTIKEHUI HaydyHOM MbIcnu. B ydueOHOM mporiecce JeKIusi BBIMOIHAET METOIOJIOTHYECKYIO,
OpTaHHU3AIMOHHYI0 U MHPOPMAIMOHHYIO (GYyHKIWHU. JIeKIus pacKphIBaeT MOHATHIHBIN ammapat
KOHKpPETHON oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEeIbHOE MPEJICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBAECT B3aUMOCBS3b C IPYTUMU JUCLUIUIMHAMH.

IInaaupyemble pe3yibTaThl IPpU OCBOCHUH 06V‘-IaIOHJI/IMI/ICSI JICKIIMOHHOI'O MaTepuajia.

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUW, YpPOBEHb
KOTOPBIX OIPEAECIISICTCS LEJIEBOW YCTAHOBKOM K KaK10M KOHKPETHOH TEME;
— TIOJIy4eHHE OIMbITa TBOPUYECKOH pabOThl COBMECTHO C IPEIoaBaTesieM;




— pa3BuTHE NPO(ECCHOHAIBHO-IEIOBBIX  KAayecTB, JIIOOBM K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSTEILHON paOOTHI;

— TIONyYeHWE 3HAHWW O COBPEMCHHOM YypPOBHE pAa3BUTUS HAYKH W TEXHUKH U O
NPOTHO3€ UX Pa3BUTHS Ha OJVDKANIINE TOJIBI,

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepuain (BBIACIATH TJIaBHBIE MBICIU U
MOJIOKCHUS, TPHUXOJUTh K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSATH WX B Pa3IMYHBIX
bopmMyIrpoBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JlekuMOHHBI MaTepuan MOXET CONPOBOXKIAThCA JEMOHCTpauued clalJoB U
WCIIOJIb30BAHUEM pPa3/laTOYHOrO0 MaTepuaja TMpU MPOBEACHUM KOPOTKHX JUCKyCCHH 00

0COOEHHOCTAX ONPUMCHCHUSA OTACIBbHBIX TCMATHUK 110 JUCHUIIIIMHEC.

CTpyKTypa IpeaoCcTaBICHUS ISKIMOHHOT0 MaTepraia.:

— Ananus npoGnemHol cutyanuu. [loctaHoBKa 3aaay.

— Awnanus MCTOHOJIOTUYCCKUX IMTPHUEMOB PCIICHHA IMOCTABJICHHBIX 3a/1aY.

— PaccmotpeHnue peleHnii MoCTaBIEeHHBIX 3a1a4 Ha KOHKPETHBIX IIPUMEpax.

— AHanm3 THIIOBBIX OHII/I60K, BO3BHHUKAIOMUX IIpHU PCHICHUHW AHAJOTMYHBIX 3aJad C
JPYTMMH UCXOJHBIMU JAHHBIMHU.

— BbIBOIBI ¥ PEKOMEHIALIMY 110 UCIIOJIb30BAHUIO PACCMOTPEHHBIX METOIOB.

— OTBeTBI Ha BONPOCHI CITyIIATENEH.

Meroauueckre yKa3aHusi 10 OCBOCHHIO JICKIIMOHHOTO MaTepuaia ¢ ceTu MHTepHeT:
1. ExnHOE OKHO AOCTYHa K 00pa3oBaTebHBIM pecypcam: http://window.edu.ru/:

(O mpoekre: Mudopmanmonnas cucrema "EnuHoe OKHO AocTyma K 00pa3oBaTelbHbIM pecypcam”
NpeaocTaBIsieT  CcBOOONHBIA  JOCTYN K  KaTajory o0pa3oBaTeNbHBIX  HHTEPHET-PECYpCOB |
HOJIHOTEKCTOBOW DIIEKTPOHHOW y4eOHO-METOIMYECKOH OHOIMOTeKe JUIs 00IIEero U MpoecCHOHAIEHOTO
o0pa3oBaHUsl.)

1) CxeMOTEeXHHKa aHAJIOTOBBIX HHTETPAIBHBIX CXeM: Y4eOHoe mocobue
http://window.edu.ru/resource/453/76453

2) CXeMOTEeXHHKa aHAJIOTOBBIX 3JICKTPOHHBIX YCTPOUCTB: [TUCEMEHHBIC JIEKIIUH
http://window.edu.ru/resource/204/25204

3) OmnepanroHHbIC YCHITUTETN

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

4) Pacuer GpuabTpoB: YueOHOE mocodue
http://window.edu.ru/resource/542/68542

2. Jlpyrue uHTEpHET- peCypChl:

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

Bupeo nekuuu mo snextponuke: http://easyelectronics.ru/video-lekcii-po-elektronike.html

11.1. Meroandeckue yKa3aHus JJisg 00yUJaromuXCcs M0 YYaCTHIO B CEMHHapax

He npenycMoTpeHo y4eOHBIM MJIaHOM.


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

11.2. Metoanueckue yka3aHus Ui OOYYaroIUXCs IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATUI

[IpakTuyeckoe 3aHATHE SBISETCS OAHON M3 OCHOBHBIX (DOpM OpraHu3amuu y4eOHOTO
mpolecca, 3aKII0Yaroniasics B BHITOJHEHUN 00y4aloIUMUCS M0/ pPyKOBOJICTBOM IpenoaaBaTens
KOMILIEKCAa Y4eOHBIX 3aJaHUN C LENbI0O YCBOEHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOMU
JTUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITa TBOPUECKOHN JESITEILHOCTH.

Lenbro NpakTUYEeCKOTo 3aHATHUS I 00yYaroMIerocs sIBISCTCS MPUBUTHE O0yUYaIOIIMMCS
YMEHUI U HAaBBIKOB MIPAKTHYECKOM JIEATEIbHOCTH 110 U3y4aeMON JUCIUIUIMHE.

[Inanupyemble pe3yabTaThl IPYU OCBOEHUU O0YUYaOIIUMCS IIPAKTUUECKUX 3aHATHI:

— 3aKpeIuvieHue, yriayOJleHue, pacIIMpeHHe M JeTauu3alis 3HAHWHA TpH pEIIeHUH
KOHKPETHBIX 3371a4;

— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEJIbBHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH H3Y4YCHUs KOHKPETHOW yueOHOM
JUCUHUILIHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHUS] TOJXYYEHHBIX 3HAHUHA JUIs
BBITIOTHEHMS 3aJJaHNI;

— o0ecrnedyeHre paldOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIyaJIbHON (Gopm
o0y4eHusl.

TpeboBaHus K MPOBEACHUIO NPAKTUYECKUX 3aHATUN
Y4eOHO-MeTOIMYEeCKHEe  MaTephalibl Ui MPOBEACHUS  NPAKTUYECKUX  3aHATHH
YTBEP)KJAIOTCS Ha 3acelaHiM Kadeapbl U BBIKIAIbIBAIOTCS MIPENoiaBaTesIeM B Hayaje CeMecTpa
B cucreMy LMS u B tnuHbI KaOUHET CTyACHTA.
Jis mpoBeneHHsI MPAKTUYECKUX 3aHATUH MOXKHO TaKXKe PEKOMEHAOBATh CIEIYOIIUE
y4eOHO-METOAMUECKUE U3TaHNUS:
1) [621.38 K 21] BupryanbHas osnekTpoHHKa. KommbpooTepHOE MOAEIHPOBaHKE
aHAJIOTOBBIX ycTpoHcTB. / I'.A. Kapnames. - 2-e usn., crep. - M.: ['opsuas imHus -
Tenexom, 2009. - 260 c.
2) [004.9 A 92] MeTonbl MPaKTUIECKOTO MPOSKTHPOBAHKS CPEICTB KOHTPOJISI KaueCTBa
U JMAarHOCTUKM: METOJUYECKHE YKa3aHMid K MPaKTHUECKUM 3aHATHAM U
nabopaTopubiM pabotam / B.A. Atanos. CII6: U3xa-Bo I'YAIL 2010. - 35 c.

11.3. MeTtoanueckue yKazaHUS ISl OOYYAIOIIUXCS TIO BBIMOJHEHHUIO JIA0OPAaTOPHBIX
pabot

B xone BeimonHeHus 1a00paTOpHBIX pPAa0OT oOydaromMicsd JOJKEH YIiayOuTh H
3aKpENUTh 3HAHUSA, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOJIMKON M TEXHUKOMN
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJIM(PUKAIMOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIIPUATHH.

BrimonHenue 51a00paTopHBIX pabOT OO0yYaromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpeNesiseMol Yy4yeOHbIM IUIAaHOM, M OTHOCUTCS K CpelICTBaM,
00eCreynBaroIuM peIIeHUe CIeIyIOINX OCHOBHBIX 33/1a4 00y4aromerocs:

— T[pHOOpeTeHHe HAaBBIKOB HCCIIEJOBAaHHUS MPOIECCOB, SBJICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW TUCIUIINHBL,

— 3aKperuleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JEKIUSX;

— ToJlydeHHe HOBOW MH(OPMAITUH 110 N3y9aeMOW JUCIUTLINHE,

— nOpuoOpeTeHHEe  HABBIKOB  CAMOCTOSTENbHOW  paboTel ¢ JabOpaTOpHBIM
o0opyaoBaHUEM U pUbopamu.

3ajaHue u TDG6OBaHI/I${ K ITPOBCACHHUIO J'Ia6ODaTODHBIX Da6OT




VY4eOHO-MeTOIMYECKHEe  MaTepHuajibl  JUIsl  [pPOBEACHUS  JabOpaTOpHBIX  paboT
YTBEPKAAIOTCS Ha 3acelaHuu Kadeapsl U BBIKJIAIbIBAIOTCS MpernoaBaTesieM B Havaje ceMecTpa
B cucreMy LMS u B inuHbIif KaOUHET CTyACHTA.

[Iporpamma nccneoBaHUM B paMKax KaKI0HW U3 JIa0OpaTOPHBIX PabOT, ONMMMCAHHBIX B
METOAMYECKUX YKAa3aHUAX 110 JTUHEHHBIM JIEKTPOHHBIM YCTPOICTBaM, OpraHM30BaHa 1o 001ei
cxeme:

- UCCIICI0BATh aMILUTATYIHY10 XapakTepucTuky: Uspix=y1(UBx);

- uccnenoBath AUX: Upbix=y2(f);

- UCCIIEZIOBATh HArpy304HyI0 XapakTepucTuky: Uspix=Yy3(RH);

- U3MEHUTh YTO-JIHOO0 (B COOTBETCTBUU C MPOTrpaMMON HCCIEIOBAHUHN JUIsi KOHKPETHOMN
paboThl) B HCCIEAYEMO CXeMe M IOBTOPUTH u3MepeHus xapakTepucTHk Usbpix=Yy1(Usx),
Usbix=y2(f) u Uppix=Y3(RH) C 1Ie/IbI0 OLICHKH BIUSHHUS 3TOr0 U3MEHEHHS HA XapaKTEPUCTUKU
YCTPOMCTBA.

B nekoTophix paboTax HEKOTOpBIE MYHKTHI UCCIEIOBAHUN MOTYT OTCYTCTBOBATh, €CIH
XapakTepUCTHKA IS HCCIEIYyEeMOro YCTPOMCTBa HE HMMEET NPUHIUINHAIBHOIO 3HAYCHHSA, a
MOPSAOK MPOBEACHUS U3MEPEHUN MOXKET ObITh IPYTHM.

[Ipn npoBeneHuM HCCIECNOBAaHUN JIMHEHWHBIX JJIEKTPOHHBIX YCTPOMCTB MCIOJB3YIOTCS
reHepaTopbl TAPMOHUYECKUX CUTHAJIOB, OCIIMIIIOrpadbl, CTPEeIOUHbIE U [U(PPOBLIE BOJILTMETPHI
U aMIepMEeTphl, a JJIsi TOYHOTO 3aJaHHs YaCTOTHl BXOJHBIX CUTHAJIOB (B TeX paboTax, rae 3Ta
TOYHOCTb Ba)KHA) MPUMEHSIOTCS JIEKTPOHHOCUYETHBIE YaCTOTOMEPHI.

[Ipexne yeM mpucTynaTh K KaKUM-TH00 N3MEPEHUsIM, HY>KHO MPEABAPUTEIHHO H3YUHTh
MPUHLUIIHAATIBHYIO CXEMY HCCIIEIyEMOro yCTPOMCTBA, O3HAKOMUTHCS C COCTaBOM JIAOOpaTOPHOM
YCTaHOBKH, PAaCIOJIOKEHHEM OPraHOB KOMMYTAIlMM M YIpPaBICHHSA JaOOpaTOPHOTO MakeTa, a
TaK)K€ HAy4YHThCS IMOJIb30BAThCA U3MEPHUTENbHBIMU MTprOopaMu. Kpome Toro, HemocpeacTBEHHO
nepea BBIMOJHEHHEM J1a00opaTopHOM pabOThI ClEAyeT COrJacoBaTh C IPENOAaBaTeIeM
OporpaMMy HCCIIEOBaHWH (ITONyYUTh BapHaHT 3aJaHus), TOJATOTOBHUB TIPOTOKON B
COOTBETCTBUM C (POPMOIi, MPUBECHHOIN B MPHIIOKEHUH I KaXKAO0H pabOThl, peaABAPUTEIHHO
OTMETHB Ha €T0 MEPBOM JINCTE COCTAB OPUTABI CTYICHTOB.

JlabGopaTtopnas pa6ota Nel (MakeTNel8).

HccnenoBanue 3IEKTPOHHBIX YCTPOMCTB, IOCTPOEHHBIX HAa OCHOBE IPELHU3NOHHOIO
onepanronHoro ycunurens K140V 11408

B pasnbix couetanusx nepexitouyareneit S1, S2 u S3 Ha 1abopaTOPHOM MakeTe MOXKHO
CO3/1aBaTh CIEIYIOIINE CXEMBI:

- MaciTabHOro ycunuress Ha ocHoBe OY B HHBEPTUPYIOIIEM BKIIOUECHUH;

- MacITabHOro ycunutess Ha ocHoBe OY B HEMHBEPTUPYIOIEM BKIIIOUEHUHY;

- HIHTETPUPYIOLIETO YCUIIUTENS;

- (punpTpa BHICOKHX YACTOT.

JUid mpoBeleHus SKCHEPUMEHTOB MCIOJIb3YIOTCS IIMPOKOJAUANAa30HHBII Te€HEPAaTOp
CUTHAJIOB, BOJIbTMETPHI epeMeHHoro Toka B3-38 u ocuumnorpad.

[opsnok BeimonHeHus paboTsl Nelt

1. CormnacoBaTth ¢ npenojaBaTeaeM MporpaMmy UCCIEI0BAHUM.

2. BKitounTh 1a00paTOpHYyIO YCTAHOBKY U U3MEPUTENIbHBIE IPUOOPHI.

3. [loAroToBUTH J1aOOPATOPHYIO YCTAHOBKY K paboTe, BBHIIIOJHUB CIIEIYIOIIEE:

- K kiieMMaM X 1-X2 makeTa NOJKIYUTh BBIXOJ T€HEPATOPA CUTHAIIOB U BOJIBTMETP;

- K kiieMMaM X3-X4 NOJKII0YUTh OCIIIIIIOrpad U BTOPOil BOJBTMETP;

! Tompo6HO MOPAOK BBIIOJHEHUS J1a0OPaTOPHON pabOTHl HPMBENEH TONBLKO s paboThl Nel. AHalorudHble
MHCTPYKIMU JUIS BBIITOJHEHHs Ja0OpaTOpHBIX pabOT NMPHBEICHBI B METOJMUYECKHX YKa3aHUSAX K J1a00paTOPHBIM
paboraM. B npuioxkeHun K JaHHOW paboueil mporpamme CoIepikarcsi MPOTOKOJIBI UCCIENOBAHUS 3JIEKTPOHHBIX
YCTPOMCTB, KOTOpBIE TMPEICTABISIIOT COOOH KpaTKoe M3JIOKEHHWE IOpsIKa BBIOJHEHUS KaXIoW paboTsl,
CTPYKTYPHPOBaHHOE B BHJAE TaOMUubl wHcciaenoBaHuid. @aiiibl METONUYECKMX YKa3aHWH BBIKIAIBIBAIOTCS
npenozaasareieM B Hadase cemectpa B LMS I'VAIL



- IEPEKJII0YaTeNIM YCTaHOBUTH cienyromum oopazom: S3 B I, S4 B 11, S5 B 3;

- YCTaHOBUTH Ha T'€HEPATOPE CUTHAJIOB PEKUM rapMOHUYECKUX KOoeOaHui.

4. CHATh aMIUTUTYIHYIO XapaKTEPUCTUKY MacIiTabHOro ycunuress Ha 6aze OY

K140Y /11408 B pa3nu4HbIX cXeMaxX BKJIIOUEHUS.

Jl1g 3TOro yCTaHOBUTH HAa I'€HEPATOPE CUTHAJIOB MUHUMAJIbHBII YPOBEHb CUTHAJA U
3aJJaHHOE TMPEToAaBaTesieM B MPOTOKOJIE PE3yJbTAaTOB MU3MEPEHHUI 3HAUEHUE YaCTOTHI BXOJHOTO
curnana fex (ecnu He 3a7aHO, TO ycTaHOBUTH fBx = 100 I'm).

Manee, mnocinegoBaTeNbHO 3aAaBas nepexmouarensMu  S1 u S22 paznuuHble
KOH(HTypaIiy UCCIETYEMON CXEMBI:

a) MacmTabHbIM ycwinuTelb Ha ocHoBe OY B mHBepTUpYyomieM BrItoueHnrn ¢ R=10 kOm
u ROC-=22 xOwm (S1 B nonoxenuu I, S2 B nonoxenuu 1);

0) MacmTaOHBIA ycuiuTeab Ha ocHoBe OY B uHBepTHpYIoHeM BKItoueHun ¢ R=10 kOm
u ROC-=100 kOwm (S1 B nonoxxenuu I, S2 B monoxeHuu 2);

B) MacmTaOHbIN ycuiauTellb Ha ocHoBe OY B HEMHBEpPTUPYIOIIEM BKIrodeHHH ¢ R-=10
KOm 1 ROC-=22 kOwm (S1 B nonoxxeunuu 11, S2 B nonoxenun 1),

UCCJIEIOBATh aMIUTUTYHYIO XapaKTePUCTUKY KaXJI0TO U3 YCTPOUCTB.

st aTOTO CeyeT, U3MEHsA YPOBEHb BXOAHOT0 HarpshkeHus Usx B quamnazone ot 2 MB
1m0 5 B, m3MmepsaTh HampsbkeHue curHaia Ha Beixoge Usbix. s m3mepenuss Usx um Usbix
UCIOJIB3YIOTCS BONbTMETphl B3-38. Pe3ynbraThl U3MEpeHU 3aHOCUTH B IPOTOKOJ, 3aIOIHSA
SAYEHKU TaOJIUIBI B TPOTOKOJIE U3MEPEHUIA.

@opMy BBIXOJHOTO CHTHAla CJeIyeT KOHTPOJUpPOBaTh MO ocuwuiorpady u TNpU
MOSIBJICHUH HEJIMHEWHBIX HCKaKEHUN (Jto0ble 3aMeTHble OTINYds (OpMBI CHUTHAI OT
rapMOHUYECKOH (YHKIMHM) HYXHO 00s3aTeNbHO JAeNaTh IIOMETKH B TIPOTOKOJIE BO3JE
COOTBETCTBYIOIIUX 3HAUeHUI UBbIX.

5. UccnenoBaTh aMIUIMTYAHO-YAaCTOTHYIO XapaKTEPUCTUKY MAcCIITaOHOIO YCHJIMTENS Ha
6aze OY K140V 11408 B paznu4HbIX cXeMaX BKIIOUYCHUSI.

VYCTaHOBUTH Ha I€HEPATOPE CUTHAJIOB BXOJHOE HAINPSIKEHHE HA CEpEAMHE JIMHEHHOIO
y4acTKa aMIUIUTYJHON XapaKTepUCTHKU (MPUOIU3UTENHHO pAaBHOE IMOJIOBUHE TOTO 3HAUEHUS
MaKCHMaJIbHOTO BXOJHOI'O HANpSDKEHUS, IPU KOTOPOM HHM B OJHOM W3 MCCIIEJOBAHHBIX B II. 4
CXeM He ObUIM 3aMeueHbl HEJTMHEHHbIE HCKaXKEHUS BBIXOJAHOIO CUTHATIA).

Hanee, mnocienoBarenpHO 3ajaBas mnepekmovarensmMu S1, S2 um S3  pasnuunble
KOH(UTYpaIllK UCCIIeTyeMON CXeMBbl, HCCIEA0BATh!

a) MacITaOHBIN ycuauTeab Ha ocHoBe OY B nHBepTUpYIOlIeM BKIoueHHH ¢ R=10 kOm
u Roc=22 kOm u mpoctoii uembpto yacTtoTHOl Koppekuuun OV (S1 B momoxkenuu [, S2 B
nonoxkenuu 1, S3 B monoxennu ),

0) macmTabHbIN ycunuTenb Ha ocHoBe OY B HHBepTHpYIolieM BKitoueHuu ¢ R=10 kOm
u Roc=22 xOM u cnoxHol ueneto yacToTHOW koppekuuu OV (S1 B monoxenun I, S2 B
nosioskenuu 1, S3 B monoxenuu II);

B) MaclITaOHBIN ycunuTenb Ha ocHoBe OY B HHBEpTUpYIOIIEM BKIto4eHnH ¢ R-=10 kOm
u ROC-=100 xOm u mpocroil nenbto yactoTHOM koppekuuu OV (S1 B monoxenuu I, S2 B
nosioskeHuu 2, S3 B nmonoxenuu ),

B) MacmTabHbBIN ycunuTenb Ha ocHoBe OV B nHBepTHUpYIOleM BKItoueHnn ¢ R=10 kOm
u Roc=100 xOm u cnoxHoil nenpto yactotHoi koppekuuu OV (S1 B momoxenuu I, S2 B
nosioskeHuu 2, S3 B monoxenuu II), uccrnenoBarh aMIUIMTYAHO-4aCTOTHYIO XapaKTE€PHUCTUKY
Ka)KJ0r0 U3 yCTPOMCTB.

g sToro cnemyer, W3MEHssl 4acTOTy BXOJHOrO cHUrHaja fsx B Juama3zoHe OT
MUHUMAJIBHOTO [0 MAaKCHMaJbHOI'O 3HA4Y€HHUA (B COOTBETCTBMM C BO3MOXHOCTSAMU
UCIIOJIb3YEMOT0 TeHepaTopa TapMOHUYECKHX CUTHAJIOB), MU3MEPATh HAINpPsDKEHHWE CUTHAlla Ha
Bbixoje Uspix. 3Hauenue Usx cieayer NOAAEPKHUBATh TMOCTOSHHBIM JJIS  KaXJIOTO
YCTaHABIMBAEMOT0 Ha TreHepaTope 3HadeHusi 4acToThl fpx. s koHTpons Usx U u3MepeHus
UBbix HCIONB3YIOTCST BOJBTMETpbl B3-38. Pesynbrarthl M3MepeHMI 3aHOCUTH B IPOTOKOI,
3aI0JIHSS CTOJIOLBI TAOIUIIBI B IPOTOKOJIE.



6. HccrnenoBarh aMIUIMTYJHO-4AaCTOTHYIO XapaKTEPUCTUKY MHTETPUPYIOIIETO YCUIUTENS
Ha 6aze OY K140V /11408.

CoOpatp unTerpupyroumii ycunutens Ha OY, ycTaHOBUB NMEPEKIIOYATENH CIIeTyOIUM
obpaszom: S1 B monoxenue I, S2 B monoxxenne 3, S3 B monoxxenwue .

Hanee, 3anaBas pa3nuyHbC 3HAYEHHsS YacTOThl BXOJHOIO CHrHasna fBx, H3MepsTh
HarnpsbkeHue curxana Ha Bbixozie (UBbix) M 3aHOCUTB IaHHBIE B TaOJIMIly B IPOTOKOJIE. 3HAUYCHHE
UBsx cienyer yCTaHOBUTh TaKUM K€, KaKk M B II. 5, U MOJJAEPKUBATh €ro IOCTOSHHBIM IJIf
Ka)/I0r0 yCTaHABJIMBAEMOr'0 Ha FT€HEPAaTOPE CUTHAJIOB 3HAUYEHUS YacTOThI {BX.

7. Tlo oxoHuaHuu pabOTHl W/HiAM 32 3..4 MUHYTHI J0 KOHIA 3aHATUS BBIKIIOYUTH
U3MepUTENIbHbIe TNPHOOPHI, J1a0OpaTOPHBIM MakKeT M MOANUCATh INPOTOKOJI HU3MEPEHUil y
IpenoaaBaTes.

KonTponbabie Bompock! 1o 1aboparopHoii padote Nel (makeTNelg).

1. Kakoe ycTpoiCTBO Ha3bIBalOT ONEPALMOHHBIM yCUIUTENEeM, yeM oTindaercs OY ot
JIpYTUX yCUIuTenen?

2. Kakum TpeOoBaHUAM JOJKEH YAOBIETBOPATH UACATbHBIA OMEPAMOHHBIN YCUIUTETh
u ouemy?

3. [TosicauTe cBOMCTBO BUPTyalbHOTO HYJIE OY Ha KOHKPETHOM IPHUMEpPE MacIITaOHOTO
YCHJINTESL.

4. Ilepeuncnure Kackajpl THUIOBOW CTpyKTypbl OY u cdopmynupyiite TpeOoBaHUS,
KOTOpBIE€ K HUM IIPEIbABISIOTCS.

5. B wacTHOCTH, KaK MPOSBIAETCS OTIMYHE COOCTBEHHOTO KOA(p(UIIMEHTa YCUICHUS OT
0ECKOHEUHOCTH B paboTe MacIITaOHOTO YCHITUTENS?

6. Kak ckaspiBaeTCsi KOHEYHOE 3HAUYE€HHE BXOAHOTO CONPOTHUBIIEHUs peanbHoro OY Ha
3HaYeHUU K0d((PUIIMEHTa YCUIICHUSI MACIITAOHOTO YCHIIUTEIISA?

7. W300pazute cxemy wmacmTabHoro ycunutens. Jlaiite BbBoA (GOPMYJBI IJis €ro
KOd(pUITMEHTA YCUICHUS.

8. Kakxnmu eme mapamerpamu (momrumo RBX, RBBIX u K0) xapakrepuzyercs OY?

9. H3o0pasure cxeMy CyMMHpYIOIIEro ycuiauTens. BrpiBeauTe  BbIpaXKeHHE,
CBS3BIBAIOIIIEE HATIPSKEHUS Ha BXO/IaX C HAIPSHKEHUEM Ha BBIXO/IE.

10.1306pa3ure cxeMy HMHTerpupyromero ycuiaureast Ha OY U BbIBEAUTE BhIpaKEHUE IS
€ro 4aCTOTHOM NepeaTOYHON XapaKTePUCTUKH.

11.Kakue TpeboBaHus NPEIbABISIOTCS K YaCTOTHBIM cBoiicTBaM OY?

12.Kako#t ¢akTop OrpaHMYMBAeT MAaKCUMaJbHO JOMYCTHMbIC 3HAUYCHUS HOMHHAJIOB
COIIPOTHUBJICHUH B CXeMe MacIITaOHOTO yCUIUTENs?

13.Kako#t (akTop orpaHuuMBaeT MHUHHUMAJIBHO JOMYCTUMBIE 3HAYCHHS HOMHUHAJIOB
COIIPOTHUBJICHUH B CXeMe MacIITaOHOTO yCUIUTENs?

14.ITouemy 3HayeHue conpoTuBieHUs R+ He BiuseT Ha KO3()PUIMEHT yCUIIEHUS CXEM
MacIITaOHBIX YCUIUTENeH?

15.C kakoil 1enpbio B CXeMbl MAacIITAOHBIX YCHJIMTEECH BBOAST CONMPOTUBIICHHE B LIEMU
HeuHBepTHUpYyomero Bxoaa (R+)?

16.I1osicHATE CMBICH TEPMHHA "9aCTOTHAsA KOPPEKLIHS' TPUMEHUTENBHO K OV

17.BeBeaute popmyny mis AUX cxembl Ha OY B HHBEPTUPYIOIIEM BKIIOYSHHUH, KOT/Ia B
[IENY OTPUIIATEIILHON 00paTHOM CBSI3HM BKIIOUEHA WHIYKTUBHOCTb.

JlabGopaTtopnas pa6ota Ne2 (makeTNel1).

I/ICCJIC,Z[OBaHI/IC I/I36HpaTCJILHOFO YCUIIUTCIIA HU3KOH YaCTOTHI.

Henp pa®oThl: MpaKTUYECKOE UCCIEIOBAHHE CBOMCTB HU3KOYACTOTHOTO M30MPaTEIbHOIO
YCUJIUTENS] HA OCHOBE ONEPAIlMOHHOTO YCUJIMTENS C IBOMHBIM T-00pa3HbIM (MIBTPOM B LEHH
00paTHO¥ CBs3H.

B pabote mocnemnoBaTeNbHO HCCIEAYIOTCS aMIUTUTYAHO-YAaCTOTHBIE XapaKTEPHUCTUKU
CIIEYIOIINUX YCTPOMCTRB:



- OMEpalMOHHOTO YycuiuTens 0e3 oOpaTHOW CBsi3M (B pe3yibTrare OINpeaemseTcs
IKCTiepuMeHTanbHOe 3HaueHue Ko);

- mBoitHOTO T-00pa3HOro MocTa;

- N30MpaTENBHOTO YCHIIUTENS, TOCTPOSHHOTO Ha ocHOoBe OV, oxBaueHHoro 2T-mocTom B
[IeNH OTPHUIIATEIbHOM 00paTHOM CBS3H.

KoHTposbHBIE BOITPOCHI

1. KakoBa pu3nueckas CylHOCTb POLIECCOB, JIEKAIUX B OCHOBE CEJIIEKTUBHOTO

a¢dekra qBoitHOrO T-00pazHoro ¢punbTpa?

2. N300pa3ure aMIUIUTYAHO-YaCTOTHYIO M (Pa304acTOTHYIO XapaKTEpPUCTUKHU JIBOIHOIO
T-06pa3Horo ¢puIbTpa U MOSICHUTE HA STOM IMPUHIIUII €T0 (PYHKIIHOHUPOBAHMUS.

3. Haiite oObsCHEHHE H30UpATEIbHOMY CBOMCTBY OIEPALMOHHOIO YCHIUTENSA C
nBOMHBIM T-00pa3HbIM (UIBTPOM B IEMU OTPUIATEILHON OOpAaTHON CBSI3H, OOBSCHUB, B
YaCTHOCTH, ITOYEMY Ha 4acTOTe KBasupe3oHaHca y 2T-mocta HabmogaeTcs MuHUMyM AUX, a 'y
ycunutens ¢ 2T-mocToM B 1ienu 0OpaTHOM CBSI3M Ha TOM K€ 4acTOTE OKa3bIBAETCS MaKCUMyM
AUX?

4. Ouenute BiusgHue kKoddpouimenta ycuienus OY Ha wu3dbupareiabHbE CBOWCTBA
yCUIIUTENS ¢ ABOMHBIM T-00pa3HbIM MOCTOM B L€ OOPaTHOH CBSI3H.

5. Kak M3MEHHTh 4acTOTy KBa3UpE30HAHCA IMOJOCOBOTO M30MPATEIbHOTO YCHIIUTEINS C
YaCTOTHO-3aBUCUMOI 0OpaTHOM CBSI3bIO?

6. Uto Takoe 1OOPOTHOCTH MOJIOCOBOTO M30MPATEIBHOTO YCHIIUTENSA, M KaKUM 00pa3omM
MOJKHO BJIMATH Ha €€ 3Ha4YeHue?

7. IlpoaHamu3upyiTe, KaKk MOKET IIOBJIMATh YBEIWYEHUE CONPOTHUBIICHUM PE3UCTOPOB
2T-mocTta mpu COXpaHEHHM YacTOThl KBasupe3oHanca (T.e. emxoctH Cl - C3 Takke
IIPONOPLIUOHAIIBHO YMEHBIIAIOTCS) Ha aMIUIMTYAHO-4aCTOTHYIO XapaKTEPUCTUKY
n30UpPaTEIbHOTO YCUIIUTENS?

8. Kakue emé cymecTByloT ciocoObl peaau3alu U30upaTebHbIX ycunurenei? B yem
3aKJIIOYAIOTCA  MPEUMYIIECTBA PACCMOTPEHHOro croco0a IMOCTPOEHMSI H30MpATEIbHOTO
YCUJIUTENSI U B 4YeM HEeJIOCTAaTKHU 3TOro crocoda’?

9. Ilpoananu3upyite BO3MOXHOCTh CO3JIaHUS N30MpaTenpHOro ycunutens Ha 6aze OV ¢
LC-xoHTypOoM B 11en1 0OpaTHOM CBSA3M U TaliTe MOSCHEHUS.

10. Ha3zoBure 001acTM NpUMEHEHHUs YacCTOTHO-U30MpaTeNbHBIX YCHIMTENeH M aaiite
pa3BepHYTblE KOMMEHTAPHH.

11. Kakue QaxTopsl orpaHMyuBaiOT BbIOOpP HOMHHAJIOB KOMIIOHEHTOB JBoiHOro T-
00pa3HOro MOCTa MPHU 33J]aHHOM YacToTe KBa3upe3oHaHca?

12. Hapucyiite xakoi-uuOynp Bapuant cxemMbl ®HY Ha ocHoBe OV, 0XxBaueHHOIO
4aCTOTHO-3aBUCUMON OOPAaTHOM CBSI3bIO0, M MOSICHUTE NMPUHIIUI €€ TOCTPOSHHS U pabOTHI.

13. Hapwucyiitre kakoii-HuOyap BapuaHT cxembl ®@BY Ha ocHoBe OV, 0XBaueHHOTO
4aCTOTHO-3aBUCUMON 0OPaTHOM CBSI3bIO, M MOSICHUTE NMPUHIIUI €€ TOCTPOSHHS U pabOTHI.

14. Hapucyiite kakoi-HUOyAb BapuaHT cxeMbl PO (pexxekTopHOro (uiabTpa) Ha OCHOBE
OVY, O0XBaueHHOIO0 YaCTOTHO-3aBUCUMON OOpaTHOM CBs3bI0, M TOACHUTE MPUHIUI €e
MOCTPOEHHUS U pabOTHI.

JlabopaTtopnas pa6ota Ne3 (makeTNel0).

HccnenoBanue ycunurens, NOCTpOEHHOT0 Ha ocHOBE MuKkpocxemsl K118YHI

Henp paboTel: wH3ydeHHE MPHUHIMIIOB MOCTPOCHUS TPAH3UCTOPHBIX YCHIIUTENEH
YCTPOMCTB C PE3UCTUBHO-EMKOCTHBIMU LIEMSIMU MEXKACKaIHbIX CBS3€H, METOJUKU U3MEPEHUS U
pacuera UX XapakTepuCTUK Ha mpumepe Mukpocxembl K118YHI.

KoHTponbHbIE BOIPOCHI:

1. OObsaAcHUTE Ha3HAYEHNE KAXI0T0 AJIEMEHTa CXEMbI TUIIOBOI'O YCUIIMTEIBHOIO KacKaja
Ha OUMOJISIPHOM TPaH3UCTOPE.



2. llepeunciute BHIbl MEKKACKaJHBIX CBSI3ed U JalWTe UX CPABHUTENBHYIO
XapaKTEPUCTHKY .

3. OObsicHUTE Ha3HAYEHUE OTPHUIATEILHON O0OpaTHOW CBSI3M TO TIOCTOSIHHOMY U
MEPEMEHHOMY TOKY U CXEMOTEXHHUYECKHE CIIOCOObI €€ pean3aluu.

4. N3noxuTte METOAUKY aHAJIM3a YACTOTHBIX XapaKTEPUCTUK YCUIIUTENS C PE3UCTUBHO-
€MKOCTHBIMU MEKKACKaJHBIMH CBS35IMU.

5. [lepeuncnure cmocoObl M3MEHEHUS KOAPPUITMEHTA YCUIICHHS YCUITUTEILHOTO Kackaa
Ha OUIIOJIAPHOM TPAH3UCTOPE.

6. OOBsACHUTE METOAUKY M3MEPEHUS BXOJHOTO M BBIXOJHOIO COIMPOTHUBIICHHS
3JIEKTPOHHOT'O YCTPOMCTBA.

7. O0psicHuTe HAOMIOIAEMBIN XapaKTep HArPY30YHON XapaKTEPUCTHKH.

8. O0BscHUTE HAOMIOMaeMbIii XapaKTep AKCIEpUMEHTaIbHO CcHiATOM AUX ycunutens B
00J1aCTH HU3KUX YaCTOT.

9. OOBsicHUTe HAOJIOMAEMBIA XapaKTep AKCIEPUMEHTAIBHO CHATOM AUX ycumutens B
00J1aCTH BBICOKHX YaCTOT.

10. CpaBHuUTE pacyeTHYIO U SKCHEPUMEHTAIbHYI0 AUX, yKaXXuTe BO3MOKHBIEC MPUUYUHBI
WX OTJIUYHSL.

11. Tlepeuucnure cHnocoObl HHU3KOYACTOTHON KOPPEKIMH AaMIUIMTYIHO-4aCTOTHOM
XapaKTEPUCTUKU TPAH3UCTOPHBIX YCUIIUTENEH.

12. Tlepeuncnure crnocoObl BBICOKOYACTOTHOW KOPPEKIMH aMILTUTYJAHO- YaCTOTHOM
XapaKTEpUCTUKU TPAH3UCTOPHBIX YCUIIUTENIEH.

13. Ilpoananusupyiite, kak mnoBauser Ha AYUX HCCIETOBAHHOTO YCUIIUTENA
HOJKITIOUYEHUE OJIOKMPOBOYHON €MKOCTH MEXIy BBIBOIOM 11 m oOmmM mpoBopoM (Tpedyercs
HapucoBaTh 2 AUX: HCXOIHYIO U C TIOJKITIOYECHHON €MKOCTBIO).

14. Ilpoanamusupyiite, kak mnosiauseT Ha AUX wuccreqOBaHHOTO — YCHUIIMTENS
MOAKITIOYEHUE OJIOKMPOBOYHOM €MKOCTH MEXAY BBIBOJOM 2 M OOIIUM IPOBOJAOM (TpeOyercs
HapucoBaTh 2 AUX: HCXOAHYIO U ¢ IOJKITIOUEHHON €MKOCTBIO).

15. TIlpoananusupyiite, kak mnoBiauser Ha AUX HCCIEIOBAHHOTO  YCHIIMTEIS
HOJKJIIOUYEeHUE OJOKHPOBOYHOW €MKOCTU MEXIY BBIBOJAOM 5 W OOIIMM HpoBOJOM (Tpedyercs
HapucoBaTh 2 AUX: HCXOJHYIO U C TIOJKIIOYEHHONW EMKOCTBIO).

16. Ilpoananusupyiite, kak mnoBiuser Ha AYX HCCIEIOBAHHOTO  YCHUIIUTENS
MOAKTIOYEHUE OJOKUPOBOYHON €MKOCTH MEXIY BBIBOJOM 12 m oOmuM mpoBogoM (Tpedyercs
HapucoBaTh 2 AUX: HCXOAHYIO U ¢ IOJKITIOUEHHON €MKOCTBIO).

JlaGopatopHas padota Ned (makeTNe21).

UccnenoBanne OecTpaHcOpMATOPHOIO  YCHIMTENS MOIIHOCTH Ha MHKPOCXEMeE
K174VHA4b.

lens paOoTHI: HCCIENOBAHWE TPHUHIUIIOB JEUCTBHS, TEXHUYECKON peanu3anud |
OCHOBHBIX XapaKTEPUCTHUK YCUINTENSA MolHOCTH Ha MUKpocxeme K174YH4b.

KoHTposibHBIE BOITPOCHI:

1. Ilouemy B cxeMax yCHJIUTEJEH MOIIHOCTH HCIIOJIb3YyEeTCS OTpHUIaTelbHas oOpaTHas
CBSI3b, HECMOTPS Ha TO, YTO OHA YMEHbIIAeT KO3 PUIIUEHT yCuIeHus ?

2. Kakme CXEMOTEXHMUYECKHE PpEUICHMs] HCIOJB3YIOTCS B BBIXOJHBIX KackKajax
MHTETPAJIbHBIX YCUIINTENEH MOIIIHOCTH?

3. Kakoe BnmsHME OKa3blBaeT OTpULATENIbHAass oOOpaTHas CBsA3b Ha aMIUIUTYIHO-
YaCTOTHYIO XapaKTePUCTUKY YCUIIMTENS U oYemy?

4. Kak BusieT xapakTep Harpy3Kku Ha XapakTepUCTUKH ycuIuTessi? OObsICHUTE IPUUNHBI
OTMEUYEHHOTO BIIUSHUS.

5. IlosicHuTe OCHOBHBIE NMPUHIUIBI TOCTPOEHUSI UHTETPAIBHBIX YCUJINTENEH MOIIHOCTH
10 MPUHIUIIHAIILHOU CXEME.

6. Jl1s1 yero Bo BXOJHOM IIENM MCCIIEyEMON MUKPOCXEMBI YCTAaHOBIIEH pa3JeIUTEIbHBIN
KOHJIEHCATOP?



7. IlpoaHamu3upyiTe, Kak MOMXET IIOBJIMATh HW3MEHEHHE 3HAYEHUSI EMKOCTHU
pa3IEIUTENBHOTO KOHIEHCATOPA HA XapaKTEPUCTUKHU CXEMBI.

8. Uro Takoe cxema JlapauHrTOHA, MOYEeMy OHa OOECIEYMBAET OOJBIIOE YCHIICHHE
Kackama?

9. AHanu3upysi BHyTPEHHIOIO CTPYKTYPY MHKPOCXEMBI, JOKAXKUTE, YTO 0OpaTHas CBA3b
yepe3 R14 BHyTpu MUKPOCXEMBI SIBIIETCS] OTPUIIATEIBHOM.

10. ITokaxkuTte 1ienu mojauu cMmelieHus Ha 6azy BxoaHoro tpausucropa (VT3) B cocrase
mukpocxembl K174YH4b.

11. Ilpoananu3upyiire, kak nosiuser Ha AYX n3mMeHeHne eMKocTH KonaeHcaropa Cpi Ha
TUIIOBOM CXEME BKIIFOUEHUSI MUKPOCXEMBI.

12. Ilpoananusupyiite, kak nopiauser Ha AUX n3meHeHue eMkoctu KonzaeHcaropa Cei
Ha TUIIOBOM CXe€M€ BKJIIOUEHUS MUKPOCXEMBI.

13. Kakue cxemMOTeXHMUYECKHE NPUEMBI HUCIOJIB3YIOTCS JUIsl CTAOMIM3alUU PEXKHMOB
TPaH3UCTOPHBIX KacKaJoB B OecTpaHchopMaTopHbix YM?

JlaGopaTopnas pa6ota Ne5 (MakeTNeS).
HccnenoBanue TpaH3UCTOPHBIX YCUIIMTEIEH MOITHOCTH € TPAHC(POPMATOPHBIM BBIXOIOM:

Yacts 1. UccnenoBanue 0JHOTAKTHOTO YCUIJIMTEII MOLITHOCTH B peKUME Kilacca A

Yactp 2. HccnenoBanue IByXTaKTHOI'O YCHIIUTENSI MOIIHOCTH B pexuMe kiaccoB A, AB u
B.

Ilenp pab®oTBI: W3yuyeHHE CBOWCTB TPAH3UCTOPHBIX YCHIHUTENCH MOIIHOCTH C
TpaHcQOpMATOPHBIM BBIXOJIOM, paboTaromMx B pexumax kiaccoB A, AB u B u wux
CPaBHUTEbHBIN aHAJIU3.

KoHTposibHBIE BONIPOCHI:

1. O0bscHUTE OTIIMYHS OJHOTAKTHBIX U JBYXTAKTHBIX YCHJIUTENCH MOIIHOCTH: YTO JaeT
HCIOJIb30BaHUE JIBYX TPAH3UCTOPOB BMECTO OJIHOTO?

2. PacckaxxuTe O HazHaueHUU TpaHchopmaTopoB B YM; moueMy oaHa M3 OOMOTOK
KaXJI0TO TpaHchopMaTopa ABYXTaKTHOTO Y M paszfesneHa Ha IBe CEKIUn?

3. Jlaiite ompenenenus pexumoB A, B, AB; oOwsicHuTe, mouemy pexum pabotsl YM
CBS3aH C TOKOM ITOKOSI TPAH3HUCTOPOB.

4. CpaBHuTe cBOlcTBa pexxuMoB A, B, AB B ycunuTensax MOIIHOCTH IO OCHOBHBIM
napaMeTpam: BbIXOJHasi MOIIHOCTh, MOIIHOCTh noTpednenus, KIIJI u 1. A.; moaTBepante oTBeT
JAHHBIMU IIPOBEJICHHBIX dKCIIEPUMEHTOB.

5. Uro Ha3bIBalOT HEIMHEHHBIMU HUCKaxeHUsMu? KakoBbl NPUYMHBI BO3HUKHOBEHUS
HEJIMHEHHBIX UCKaKEHUH B TpaHC(hOpMATOPHBIX YM Ha OUMIONISPHBIX TpaH3UCTOpax?

6. Kak yMEHbIINTH YpPOBEHb HEJIMHENWHBIX HCKaXeHUN YM?

7. UTo Ha3bIBaIOT YaCTOTHBIMM HCKAKEHUSAMH, KaK YMEHBIIUTH YpPOBEHb YaCTOTHBIX
HUCKaXeHn YM?

8. Kakme wuckaxkeHuss BHOCAT TpaHchopMmaTopbl B cocTaBe YM, Kak HX MOXHO
YMEHBIINTH?

9. IlouemMy Ha BXOJle M BBIXOJI€ TPAH3UCTOPHBIX YM ¢ TpaHCc(OpMaTOPHOH CBSI3bIO YACTO
YCTaHABIIMBAETCS MOHWKAIOIINE, a HE MOBBIIIAIONINE TpaHchopMaTophbl (Bedb MOHMKAIOIIUN
TpaHc(OpMaTOp YMEHBIIAET HANpsDKEHHE, a TMOBBIIIAIOMUI MOr Obl 00eCleduTh €ro
JOTIOTHUTEIbHOE yBEIUYEHUE)?

10. KakoB cmbicn TepMHHA '"corjacyrouuii", NPUMEHUTENBHO K TpaHchopmaTopy B
COCTaB€ YCHJIUTEJSI MOIIIHOCTH: YTO C YEM OH coryiacyer?

11. Tlosicuure cMmbICI TepMUHA "TOKOCTaOMIM3UPYIOIMIMKA", TMPUMEHUTEIBHO K
COMpPOTUBIIEHUIO R> 1 00BsICHUTE, KaK 3TOT TEPMUH COTJIACyeTCsl C JaHHBIMH U3MEPEHUN TOKa
KOJJIEKTOPA.

12. Ilpennoxure  KakoW-mMOO  BApUAaHT  CXEMbl  YCHJIUTENSl  MOIIHOCTH  C
TpaHC(OPMATOPHBIM BBIXOJIOM Ha IOJIEBBIX TPAH3UCTOPAX.



13. Kakue QaxTopbl OrpaHHYMBAIOT 3HAYEHHE MAKCHMAaJbHON BBIXOAHOH MOIIHOCTH
TpanchopmaTopHbix YM Ha TpaH3ucropax?

14. Kakue eme knacchl ycuieHus (IOMUMO paccMOTpeHHbIX A, AB u B) nmpumensitorcs B
TPaH3UCTOPHBIX YM?

15. Hapucyiite cxeMy MOCTOBOIO TPaH3UCTOPHOIO YCWJIMTEIS MOLIHOCTH C
TpaHC(OPMATOPHBIM BBIXOJIOM U OOBSICHUTE IPUHLUI €€ IOCTPOCHHUS.

16. HapucyiiTe cxeMy JABYXTakTHOro kKackaza YM c TpaHc(hOpMATOpPHBIM BBIXOZOM, B
KOTOPOM TPaH3UCTOPHI OBLIN OBl BKIIFOUEHBI 110 CXEME C 00111ei 0a30H.

17. Hapucyiite cxemy JABYXTakTHOro kackaza YM c TpaHc(hOpMATOpPHBIM BBIXOZOM, B
KOTOPOM TPaH3UCTOPBI ObLIN ObI BKIIIOUEHBI 10 CXEME € OOIINUM KOJUIEKTOPOM.

18. Jlokaxure TEOPETUYECKH, YTO PABEHCTBO BBIXOJHOI'O COINPOTHUBIIEHUS HMCTOYHHKA
CUTHAJIOB M COIPOTHBIICHUS HArpy3kud 0OecledyrBaeT MaKCHUMYM MOIIHOCTH, BBIJIENIIEMOW B
Harpyske.

JlaboparopHast pabota Ne6 (makeTNe7).
HccnenoBanne KOMIEHCAMOHHOTO CTA0MIIN3aTOpa HAIIPSKEHUSL.

Llenp paboTHI: HCCIEIOBAHWE MPHUHLIUIA TOCTPOCHHS M OCHOBHBIX XapaKTEPHCTUK
KOMIIEHCAI[HOHHOT'O CTa0MIN3aTOpa HAPSKEHHUS.

KoHTpoiibHBIE BOIIPOCHI:

1. TlosicHure CTPYyKTYpy M MNpHUHUMI pabOThl MPOCTEHIIEro KOMIEHCALMOHHOTO
crabunuzaropa.

2. IlosicHuTE CTPYKTYpPY ¥ MPUHLUI pabOTHI OCJIEA0BATEIILHOTO CTa0MIN3aTOpa.

3. IlosicHUTE CTPYKTYPY M MPUHIUI pabOTHI MapauIeIbHOTO CTa0MIN3aTOPA.

4. KakoBbl 0COOEHHOCTH 10CJIEA0BATENBHOIO U MAapaJUIEIbHOI0 CTAOUIN3aTOPOB?

5. KakuMu OCHOBHBIMHU XapaKTEPUCTUKAMU OLIEHUBAIOT KAYECTBO CTAOMIN3aTOPA

HanpspKeHus ?

6. Kakum 006pazom xapaKkTepUCTHKH MO3BOJISIIOT CPABHUBATh HCTOYHHUKH JIEKTPOITUTAHUS?

7. YeM oTnauyaercs napaMeTprUuecKuii CTaOUIN3aTop OT KOMIIEHCAI[HOHHOTO?

8. Kak MOXHO yCOBEpILICHCTBOBaTh MapaMeTPUUYECKHH CTAaOMIM3aTOp HANPSOHKEHUS C
[EJIBI0 YBETUYeHUS KodhDUIreHTa cTadumn3amnmum?

9. Kakue T1peOoBaHMS MPEIBSBIAIOTCS K HCTOUYHUKAM DJICKTPONMUTAHUS U K
cTabunuzaTropaM HanpsHKEeHUs ?

10. Kakue cxeMHble peElIeHHS MNPUMEHSAIOTCS MpPHU TOCTPOCHUH CTaOMIIM3aTOPOB
HaIpsKeHus?

11. Kak mnoBeicuTh KO3((UIMEHT TOJABICHUS MYyJbCAMi B KOMIIEHCAIMOHHOM
cTabunu3aTope HanpsHKEHUs?

11. Kak mnoBeicuTh KOO(PPHUIMEHT TOAAaBIEHUS MyJbCallMii B MapaMeTpUYECKOM
cTabunu3aTope HanpsHKeHUs?

13. TloscHuTe Ha3HA4YE€HUE DJIEMEHTOB MPUHLMIIMAIBHOM CXEMBl HCCIEAYEMOTO
cTabmnm3aTopa.

14. Kak nomkHa BBITISAECTh Harpy3o4yHas XapaKTepUCTUKAa MICabHOIO CTAOMIM3aTOpa
HaIPsDKEHUS U Todemy?

15. Yro Takoe cxema J[lapnuHrroHa, B 4éM €€ JOCTOMHCTBA M IOYEMY B KayecTBE
PETyJIHUPYIOIIEro AIEMEHTa IPeNoYTUTeNIbHEE ObLIO UCTIOIb30BaTh MMEHHO TaKO€e pelieHne?

16. Pacckaxure O Ha3HA4eHWH cMemiamomero crabumutpona VD1 B cxeme
HCCJIEIOBAaHHOT'O CTabUIM3aTopa.

JlaGopaTtopnas pa6ota Ne7 (MakeTNe20).
HccnenoBanue penakcaliOHHBIX TEHEPATOPOB HA OCHOBE OIEPAIIOHHOTO YCUIIUTEIIS.
Llens pa®oThl: UCCleOBaHWE MPHUHIIUIIOB MOCTPOEHUS, (PYHKIIMOHUPOBAHUS M pacuera
MapaMeTPOB PEIAKCAIIMOHHBIX TEHEPATOPOB HA OCHOBE OMEPAIIMOHHBIX YCUIUTEINECH.
KonTposnbHbie BOMpOCHI:



1. IlepeuncnuTe OCHOBHBIE CBOMCTBA HMHTETPAJIbHBIX OINEPALMOHHBIX YCUJIMTENIEH NpH
paboTe B pexuMe OOJBITUX YPOBHEH CUTHAJIOB.

2. Pacckaxure O Tpolecce BO3HMKHOBEHHMsS T€HEepali B aBTOKOJEOATEIbHOM
penakcalMoHHOM ycTpoicTBe Ha OY.

3. Pacckaxute o0 mpormecce GOPMUPOBAHUS BBIXOJHOTO HWMITyJIbca B IKAYIIEM
MyIbTHBHOpaTope Ha OY.

4. Tloyuemy ¢opma BBIXOJIHBIX HMITYJIBCOB pEJaKCAIlMOHHOTO reHeparopa Ha OV He
NpsIMOYTOJIbHAS, a OJIM3Ka K TpaneuuaaabHol?

5. PacckaxuTe 0 HAa3sHAUYE€HUU DJIEMEHTOB B LEIMSAX OTPULIATEIBHOM M IOJIOXKHUTEIbHOU
00paTHOM CBS3M pellaKCallMOHHBIX reHepaTopoB Ha OV.

6. Kakx MOXXHO H3MEHSTH NEPUOJ CJIEAOBAHUS U CKBAXHOCTh HMITYJIbCOB HA BBIXOJE
aBTOKOJIeOaTeIbHOTO MYyJbTHBHOpaTopa Ha ocHoBe OY? Hapucylite cxemy, n00aBUB JHOJ B
[eNb OTPHUIATEIbHOM OOpaTHOW CBSI3W TakK, YTOOBI JIUTEIHHOCTH MOJOXKUTEIBHON (a3bl
Kosie0aHusi ObUIa MHOTO MEHBIIIE ATUTEIbHOCTH OTPULIATEIbHOM.

7. Kakue (akTtopel OTpaHMYMBAIOT MAaKCHMAJIbHO BO3MOXKHOE 3HAUCHHE IapaMeTpoB
BpeMs3agaronux 3aeMeHToB (R+, ROC+, ROC-. u C) B peiakcallmoOHHBIX T€HepaTropax Ha
ocHoBe OVY?

8. Kakue ¢akTopbl OrpaHHYMBAIOT MHHHMMAJIBbHO BO3MOXKHOE 3HAUCHHE MapaMeTpoOB
BpeMszagatonux siaeMeHToB (R+, ROC+, ROC-. u C) B peilakCallMOHHBIX T€HEpaTopax Ha
ocHoBe OY?

9. Kakue ¢akTtoppl OrpaHMYMBAIOT YacCTOTYy HMITYJIbCOB  aBTOKOJIEOATEIHLHOTO
MYJIbTUBUOpATOpa CBEPXY (MHBIMU CIOBAMHU, TIOYEMY HEJNb3Sl CO3/1aTh CXEMY C OY€Hb OOJIBIINM
3HaYCHHEM YaCTOThI TEHEPUPYEMBIX KOJIeOaHMii)?

10. Kakue ¢dakTopsl OrpaHMYMBAIOT YacTOTy HMMIIYJIbCOB aBTOKOJIEOATENHLHOTO
MyJbTHBHOpaTOpa CHH3Y (MHBIMH CIIOBaMH, IOYEMY HEJB3Sl CO3/1aTh CXEMYy C OYCHb MallbIM
3HAUYEHUEM YaCTOThI FTEHEPUPYEMbIX KOJeOaHuit)?

11. Bausier 11 Ha mepuoj KojeOaHWN aBTOKOIEOATENLHOTO MYJIbTHBHOpATOpa BXOMHOE
conpotuBieHne OY, Ha OCHOBE KOTOPOTO OH MOCTPOEH?; €CIM BIUAET, TO KaK, €CIU HET, TO
nouemy? (CpaBHHUTE JIBE CXEMbI C OJIMHAKOBBIMM HOMHUHAJAMU BPEMS3aJIAIOMIMX 3JIEMEHTOB, B
KOTOPBIX UCNOIb30BaHbl OY ¢ pa3HbIM 3HAUEHHEM BXOJIHOTO CONPOTUBIICHHUS).

12. Yro obmiero u B 4éM pa3Nu4us MEXKAY ONEPAlMOHHBIM YCUIUTENIEM M aHAJIOTOBBIM
KOMITApaTOPOM HaIpsIKEHUIN ?

CrpykTtypa u dopma oTuera 0 1abopaTopHoil paboTe

1. TuTynbHBINA AHCT

2. llenb u 3amaun pabOTHI.

3. TeopeTnueckue CBEEHUS O METOIaX PEIICHUS [TOCTABJIEHHBIX 3aad.
4. Cxema J1abopaTOpHOM YCTAaHOBKH

5. Pe3ynbTarsl U3MEpEHUN U PACUETOB.

6. I'padmyeckre 3aBUCUMOCTH.

7. BeIBOBI.

TpeGoBanus k 0hopMIIEHUIO OTYETA O JIaDOPaTOPHOU paboTe

Crpyktypa u dopma oTdeTa O JIAOOPATOPHOU pabOTe SBISETCS TUIIOBOW JUISl KaXKIOM
paboTHI:

B otuete no pabote 10KHBI OBITH TPUBEACHBI:

1. TUTYIBHBIN JUCT.

2. ConepxxaHue.

3. ®opMyIUpOBKA LETH PaOOTHI.

4. CxeMbl UCCIIETYEMBIX YCTPOMCTB U KOMMEHTAPHUH K HUM.

5. Tabnuimpl TMpoAeNaHHBIX SKCIEPUMEHTAIBHBIX W3MEPEHUH, TaHHBIE TEOPETHUECKUX
pacueTroB, KOMMEHTapHH K HUM.




6. I'padpuku SKCIEpUMEHTAIBHBIX U TEOPETHUECKUX 3aBUCUMOCTEH:

- aMIUTUTYHbIE XapaKkTepucTUku: 3aBUcuMocTu Uskix oT UBx;

- rpadpuxu AUX (3aBucumoctu Ku [dB] ot f).

7. BwiBogbel 1o pe3yiabrataM paboThl (B MUCBMEHHOW (opme), B KOTOPBIX CIIETyET
OTpPa3sUTh COOTBETCTBHE TEOPETUYECKUX M ONBITHBIX pE3yJIbTaTOB U IPOAHATM3HPOBATH
BO3MO)KHBIE IPUYMHBI UX PACXOKICHHUSI.

8. Criucox UCrnoab30BaHHON JIUTEPATYPHI.

9. K oTuery AOKEH MpUiIaraTbCsl OPUTHHAN MPOTOKOJIA HU3MEPEHUH, MOAMUCAHHBIN
IIpenoaaBaTeIeM.

Otuer o maboparopHoit paboTe odopmisieTcss B COOTBETCTBUU C TPEOOBAHUSMHU I10
obopmiieHHI0 TeKCTOBbIX JoKyMeHTOB 1o ['OCT 7.32-201. be3ycimoBHbIM TpeOOBaHHEM K
TEKCTY OTYeTa SBJSIETCS COOJIIOJICHHE MpPaBUJ TPaMMATHKH M CHHTAKCHCA PYCCKOTO S3bIKA.
@opmynibl, BKIOYaeMble B TEKCT, pPacCMaTpPUBAIOTCS KaK YacTH MPEUIOKEHUS, Ha HHX
PacIpoCTPaHSIIOTCS OOLICTIPUHSTHIC 3HAKH IPETTMHAHMUS.

Jlins Habopa TekcTa PeKOMEHIYeTCsl MCI0b30Bath mpudT Times New Roman, pasmep —
He Oonee 14 myHKTOB, O€3 BBIZICTICHHS U C BHIPABHUBAEM I10 IIUPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BxiItOueHHbIE B pabOTy CTpPaHMIBI TEKCTA,
WITIOCTpAIMK, TaOIHIBI U pacleyaTku ¢ KOMIbIOTEpa OJKHBI COOTBETCTBOBAThH dopmary A4
(210*297 mm) ¢ cobmoIeHHEM CIISAYIOINUX Pa3MepoB MoJjiei: nmpaBoe He MeHee 10 MM, BepxHee
u HwkHee He meHee 20 MM, eBoe He MeHee 30 MM.

CtpaHuibl ¢ TEKCTOM ClieAyeT HyMepoBaTh apaObCKuUMU IudppaMu, coOIroaasi CKBO3HYIO
HYMEpaLuIo MO BceMy TeKcTy. Homep cTpaHMIBI MpPOCTaBIseTCS B HIDKHEH YacTH JUCTa B
HeHTpe 0e3 TOYKM B KOHIE. TUTYNBbHBIN JHCT BKJIIOYAIOT B OOIIYI0 HYMEpPALUIO CTPAHUIL
paboThI, HO HOMEpP CTPAHUIIBI HA HEM HE MPOCTABIISAETCA.

Nnmroctpanus 10JKHBI pacioyiaraTbCsi HEMOCPEACTBEHHO MOCJE TEKCTa, B KOTOPOM OHH
YIOMHHAIOTCS BIIEPBBIE, WM Ha cleAyroule crpanune. VUmocTpanuu HMEIOT CKBO3HYIO
HYMEpAaNuo, MOTYT WMETh Ha3BaHHWA M TOSCHSIONINE JaHHBIC (MOJPUCYHOYHBIC TOAIIHCH).
Howmep 1 Ha3BaHKe MOMEMIAIOT HIKE WILTIOCTPAIMU B CepeIMHE CTPOKH (Hampumep, «PucyHok 1
— Cxema ...»). HoMep ¥ Ha3zBaHMe WJUIIOCTpAIMM BBIMOJIHSAETCS IIPUPTOM (M pa3sMepoM)
OCHOBHOTO TEKCTa.

Ha Bce wmtocTpanuy AOMKHBI ObITh CAENIAaHbI CCHUIKM B TEKCTE J0 MEPBOrO MOSIBICHUS
pucyHka. [Ipu ccpuike cienyer nucarh ciioBo «PUCYHOK» ¢ yKa3aHHEM ero HoMmepa.

[IpaBuna  odopmieHuss  OuOIUOTpadUUECKUX  CCBUIOK  PErVIAMEHTHPYIOTCS B
coorBercTBUM ¢ ['OCT P 7.0.52008.Ccbuiki Ha HMCTOYHMKH CIIEAYeT YKas3bIBaTh MOPSIKOBBIM
HOMEPOM B KBAJIPAaTHBIX CKOOKaX IO CHHCKY MCTOYHHKOB. CBeleHUs 00 MCTOYHHMKAX CIIeIyeT
pacmojarate B TOPSIKE MOSBIEHUS CCHUIOK HAa MCTOYHHKH B TEKCTe PabOTHl U HyMEpOBaTh
apaOckumu nudpamu

11.4. Meroaudeckue yKa3zaHUA IS OOYYaroONIUXCsl IO TMPOXOXKIACHHIO KypCOBOTO
MPOEKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOM paObOTHI

KypcoBoii mpoekt/ paboTa mpoBOAUTCSA C 1eNbI0 (GOPMUPOBAHUS Y 00YUAIOIINXCS OTIBITa
KOMILJIEKCHOTO PEIIEeHUsI KOHKPETHBIX 3a7a4 MPoheCcCHOHATBHOU eATeTbHOCTH.

KypcoBoii mpoexT/ paboTa mo3BOISIET 00yUYarOMIEMyCs:

— CUCTEMATH3MpPOBaTh M  3aKPENHTh IOJYYCHHBIC TEOPETHYCCKUE 3HAHUSA U
MPAKTUYECKHEe YMEHUS TO MpodecCHOHANBHBIM YYeOHBIM JHUCHUIUIMHAM H MOAYJSIM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO IMOATOTOBKH, YCTAaHOBJICHHBIMH ITPOTPAMMOK yUeOHOM
TUCIUIUIMHBI, — MPOTPAMMON  TMOATOTOBKH  CHEIHAUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIIH;



— IPUMEHUTH IOJIyYCHHBIC 3HAHUSA, YMEHHS M IPAKTHYECKUN ONBIT IIPH DPEIICHUHU
KOMILIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMU BHJaMH MPO(PECCHOHATBHOM AEATENbHOCTH
10 HAMPABJICHUIO/ CIIEIIUATLHOCTH/ TIPOTPaMME;

— yriyOuTh TEOpETUYECKHE 3HAaHUS B COOTBETCTBUH C 3alaHHON TEMOI;

— copMupoBaTh yMEHHMS NpPUMEHSATb TEOPETUYECKHE 3HAaHUS MpH  pelIeHHH
HECTaHJIapTHBIX 3a/1a4;

— OpUOOPECTH OMBIT AHATUTHUYECKOM, pacy€THOM, KOHCTPYKTOPCKOM paboThl U
c(OopMHPOBATH COOTBETCTBYIOIUE YMEHHUS;

— copmupoBaTh yMeHHUs pabOThl CO CHIEUUATBbHOW JUTEpaTypoil, CIpaBOYHOM,
HOPMATHUBHOM U MPaBOBOM TOKYMEHTAalMeH U HHBIMU MH()OPMAIIMOHHBIMU UCTOUHUKAMH;

— copmupoBaTh yMeHHA (OPMYJIMPOBATH JIOTMYECKM OOOCHOBAHHBIE BBIBOBI,
IPEJUIOKEHUS U PEKOMEHIALlUU 110 PE3yJIbTaTaM BBIIIOJIHEHUS pabOThI;

— pa3BUTh NMPO(PECcCHOHANTBHYIO MUCEMEHHYIO M YCTHYIO pedb 00y4aroierocs;

— pa3BUTh CHCTEMHOE MBIIUIEHUE, TBOPYECKYIO MHUIIMATUBY, CaMOCTOSATEIbHOCTD,
OpPraHU30BaHHOCTb M OTBETCTBEHHOCTH 33 IPUHUMAEMBIE PELICHMUS;

— copMUpOBaTh HABBIKM IUIAHOMEPHOM peryjaspHOil pa®oThl HajJ pelieHUueM
MIOCTaBJIEHHBIX 3aJau.

CTpyKTYpa MOACHUTEIBbHOM 3aIMCKA KYPCOBOTO IIPOEKTa/ padOTHI

KypcoBoii mpoeKT T0IKEH COCTOATh U3 TOSCHUTEIHHOM 3aMMCKU U TPapUUECKON YaCTH.
CTpyKTypa MOSCHUTENBHON 3allUCKU ONpPENENseTCs 3aJaHUEM Ha KypCOBOE IPOEKTHPOBAHHE.
O6wem nosicautenbHoi 3amucku — 20-40 cTp. MpeArnoYTUTEIHHO MEYaTHOTO MM PYKOIUCHOTO
TeKcTa. TeKCT HOKeH ObIThb HACBHIEH cXeMaMM, rpadukamu, (OpMylIaMd U Pa3InYHBIMU
TEXHUUYECKUMHU JaHHBIMU, OIIMCAHUEM U QHAIM30M CXEM U XapaKTEPUCTUK YCTPOMCTB.

I'paduueckas dacTh KypcOBOrOo MpPOEKTa JOJDKHA COACPkKATh DICKTPUYECKHUE CXEMBI
CIIPOCKTUPOBAHHBIX M PACCUMTAHHBIX YCTPOMCTB. B COOTBETCTBMM C 3aJaHMEM K KypCOBOM
paboTe MJOMKEH OBITH CHEAYIONMH COCTaB M TMOPSJAOK pACHONIOKEHUs Marephaia B
MMOSICHUTETbHOM 3aITHCKE:

e THUTYJBHBIH JJUCT CTAHJIAPTHOTO 00pa3Ia;

e 33/IaHHE HAa KypCOBOE MPOEKTUPOBAHHE;

e IIEPEYCHD U CHCIMPUKAIUSA YePTSIKEH, TOSICHUTEITHPHON 3aITMCKH, JOMOJTHATETBHBIX
MaTepuasoB (BeJOMOCTh MPOEKTa); (He 00sA3aTeTHHO)

e pedepar; (He 00s13aTEITHHO)

e COJIEpXKaHUE;

e BBeneHue (1ienu npoekta) — 1-1,5 crp;

e pazjeibl, CoJepKAIINE MPUHITUITHATBLHBIE CXeMbl MOIYJICH M pacyeT UX MapaMeTpoB,
BBIBO/IBL;

e 3aKJIFOYCHHE C OCHOBHBIMH BBIBOJAMHU TI0 MPOCKTY /paboTe,

e  CIIMCOK UCIIOJB30BAHHOW JTUTEPATYPHI,

e TIPWIOKEHUS (TIEPEUCHb UCIIOIH30BAHHBIX 3JIEMEHTOB, TPUHITUITHATIBHAS CXeMa
YCTPOMCTBA, YEPTEXK IMEUATHOU TUTATHI, aITOPUTMEI | Jp.). (HE 0053aTeIBHO); Pe3yIbTaThl
KOMITBIOTEPHOTO MOJISTUPOBAHMS Ha TUCKE (00sA3aTENIbHO).

JlormyckaeTcsi MHOE COJIepKaHWE TOSICHUTEIHHOW 3alUCKH WU TOPSIOK PACIOIOKCHHUS
MaTepuaiga TMpU YCIOBHHM, YTO OHHM OyayT Ooiee MOAPOOHO pPACKpPHIBATH TEMY KypCOBOTO
MIPOEKTA.

TpeGoBanwst K 0HOPMIICHUIO TTOSICHUTEIBHOW 3aIMMCKH KYPCOBOTO IIPOEKTa/ pabOThI
[TosicHuTenpHas 3amUcKa K KypcOBOMY IPOEKTY/paboTe oQopmiIsieTcss B COOTBETCTBHH C
TpeOOBaHUSMHU MO OGOPMIICHHIO TEKCTOBBIX NOKyMeHTOB 1mo ['OCT 7.32-201. Be3ycrmoBHBIM




TpeOOBAaHUEM K TEKCTY MOSICHUTEIHHOU 3aIMCKH SIBISIETCS COOTIOCHHE MPABWJI IPAMMATUKH U
CHUHTaKCUCa PycCcKoro si3pika. GopMyIibl, BKIIOYaEMbIE B TEKCT, pacCCMaTPUBAIOTCA KaK 4acTH
MPEIJIOKEHUS, HA HUX PaCIPOCTPAHSIIOTCS OOLIETIPUHSATHIC 3HAKU TPETTHHAHUSI.

Jlns Habopa TekcTa PeKOMEHIyeTCsl NCIobp30Bath mpudT Times New Roman, pasmep —
He Oonee 14 myHKTOB, O€3 BBIZICNICHHS U C BHIPABHUBAEM I10 IIUPUHE.

B coorBerctBun ¢ I['OCT 7.32-2001 BxitoueHHbIE B pabOTy CTpPaHMIIBI TEKCTA,
WITIOCTpAIMK, TaOJIHIBI U pacleyaTku ¢ KOMIBIOTEpa OJKHBI COOTBETCTBOBATH dopmary A4
(210*297 mm) ¢ cobmoIeHHEM CIISAYIOINUX Pa3MepoB MoJjiei: nmpaBoe He MeHee 10 MM, BepxHee
u HwkHee He meHee 20 MM, eBoe He MeHee 30 MM.

CtpaHuibl ¢ TEKCTOM ClieAyeT HyMepoBaTh apabCKuUMU IUdppaMu, coOIroaasi CKBO3HYIO
HYMEpAaLuIo MO0 BceMy TeKcTy. Homep cTpaHMIBI MpPOCTaBIsSETCS B HIDKHEH YacTH JUCTa B
HeHTpe 0e3 TOYKM B KOHIE. TUTYNBbHBIN JHCT BKJIIOYAIOT B OOIIYI0 HYMEpPALUIO CTPAHUIL
paboThI, HO HOMEpP CTPAHUIIBI HA HEM HE MPOCTABIISAETCA.

Nnmroctpanus TOMKHBI pacioyiaraTbCsi HEMOCPEACTBEHHO MOCE TEKCTa, B KOTOPOM OHH
YIOMHUHAIOTCS BIIEPBBIC, WM Ha CleAyrouled crpanune. VIUmocTpanuu HMEIOT CKBO3HYIO
HyMEpaluio, MOTYT MMETh Ha3BaHUA U TMOSCHSIOLUIUE JaHHbIE (TMOAPUCYHOUHBIC IMOIMKICH).
Howmep 1 Ha3BaHMe OMEIIAIOT HUKE WILTIOCTPALMU B CEPEAMHE CTPOKM (Hanpumep, «PucyHnoxk 1
— Cxema ...»). Homep u Ha3zBaHMe WJUIIOCTpAIMM BBIMOMHACTCS IIPUPTOM (M pa3sMepoM)
OCHOBHOT'O TEKCTA.

Ha Bce wmtocTpanuu AOMKHBI ObITh CIEJIAaHbl CCHUIKH B TEKCTE J0 MEPBOIrO MOSIBICHUS
pucyHka. [Ipu ccpuike ciemyer nucarh ciioBo «PUCYHOK» ¢ yKa3aHHEM ero HoMmepa.

[IpaBuna  odopmiieHuss  OMOIMOTpaPUUECKUX  CCBUIOK  PErVIAMEHTHPYIOTCS B
coorBercTBUM ¢ ['OCT P 7.0.52008.Ccbutki Ha HMCTOYHHMKH CIEAYET YKa3bIBaTh MOPSIKOBBIM
HOMEpPOM B KBaJ[PaTHBIX CKOOKAax IO CIUCKY UCTOYHUKOB. CBeleHHS 00 MCTOYHHKAX CIEAyeT
pacrioniarath B MOPSAJIKE IMOSIBICHUS CCHUIOK HAa MCTOYHHKH B TEKCTE PaOOThI U HyMepOBaThb
apaOckumu nudpami.

VY4eOHO-MeTOAMYECKHE MaTepuabl [l MPOBEAECHUS KypcOBOil paboThl yTBEpKAal0TCA
Ha 3aceJaHuy Kadeapsl U BHIKIAIbIBAIOTCA MIPEIolaBaTeNieM B Hayalie ceMecTpa B cuctemy LMS
U B JINYHBIA KaOUMHET CTY/ACHTA.

Jlnst mpoBefeHHs 3aHATUN MO KypcoBOM paboTe peKOMEHIyeTcs cleayrolee ydeOHO-
METOJINYECKOE U3/IaHuE:!

XKapunos UN.0., Kapunos O.0., Kynmun A.H. Pacuer aktuBHBIX (punbTpoB. YueOHO-
MeToguuyeckoe nmocodue. CI16, 'YUTMO, 2008. 52 c.

11.5. Meroandeckue yKazaHus IJisi 00y4aromuXxcsl MO MPOXOKIACHUIO CaMOCTOSITEIIbHON
paboThI

B xone BbIMOIHEHMSI CaMOCTOATEIbHONW PaOOTHI OOydaroLIUIiCs BBINOJHAET paboTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpErnoaaBares, HO 0e3 ero HemocpeCTBEHHOTO
y4acTusl.

Jns obydaronuxcst mo 3aoyHoi (opme oOydeHus camocTosATeNnbHas paboTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BbINOJIHEHHUS] CaMOCTOATENBHOW paboThl, y oOydwaromerocs (GopMupyercs
1esnecoo0pa3Hoe IIaHUpOBaHHe pabovyero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMH W CHUCTEMAaTH3allMM NPHOOpeTaeMbIX 3HaHUH, oOecredrBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOy4YeHHs, MOMOIaeT TMOJIYYUTh HABBIKM ITOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHS.

MeroauyeckuMM ~ MaTepuallaMHd,  HAIpaBISIOIIMMU  CaMOCTOSTENIbHYIO  paboTy
00yYaromuxcsl, ABISAI0TCS yueOHO-METOJUUECKHE MaTEPHUAIbI 110 TUCIUITIHHE.

11.6. Meroauueckue yKazaHus i OOYYAIOIIUXCS 1O TPOXOXKACHUIO TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH.



Texymui KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyecTBa 3HAHUMI
00y4aroIuXxcsl, OCYIIECTBIAEMOIO B TEUEHHUE CEMECTpa C IIEJIbI0 OLEHUBAHUSA XO/la OCBOCHUS
JUCLUTIIIUHBL.

OgH¥M U3 METOAOB TEKYIIEro KOHTPOJS YCIEBAEMOCTU SIBISETCA OTCIICKUBAHUE
BBITOJIHEHHSI TPEOOBaHUI K CBOEBPEMEHHOCTH TMPEICTABICHUS 00YyYaIOUIMMCS B CBOEM JIMYHOM
KaOMHEeTe pe3yJIbTATOB BBIMOJIHEHUS MOJYYEHHBIX 3a/aHUil [0 MPAKTUYECKUM M JIAOOPATOPHBIM
paboram. [Ipu HapymeHuu 3apaHee YCTaHOBJICHHBIX MpPEICIBHBIX JaT BBIIOJHEHUS padoT,
HAYUCIIAIOTCA WTpadHble O0aibl, KOTOPbIE CHIXKAIOT 00I11ee KOJINYeCTBO HAOPaHHBIX 3@ CEMECTP
PEUTHHTOBBIX OAJIJIOB, IO CYMME KOTOPBIX IMTPOU3BOIUTCS MIPOMEKYTOUHASI aTTECTAIIHS.

11.7. Meroaudeckue ykazaHus Il OOyYarOIIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTeCcTalnuu.

[IpomexxyToyHass ~ aTTecTamusi  OOy4alOIIMXCS  MPEAYyCMAaTpUBAaeT  OlICHUBAHHUE
NPOMEXYTOUHBIX M OKOHYATENIbHBIX Pe3yJIbTaTOB 00yueHUs 1mo aucuuiuinHe. OHa BKIIIOYAET B
cebs:

— D9K3aMeH — ¢opma OICHKM 3HAaHHMHM, IOJYYCHHBIX OOYydYaloIUMCS B IIpolecce
I/13y‘~IeHI/I$I BCCI\/II JUCHUITIIIMHBI UJIN €€ 4YaCTH, HAaBBIKOB CaMOCTOSITeJIBHOfI pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh MX JJIs pEUIeHUsl MPAKTHUYECKUX 3a]ad. DK3aMEH, KaK IpaBuio, MPOBOAMUTCS B
MEepUoJ, SK3aMECHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAlMOHHOM OIEHKON «OTIUYHOY,
«XOPOLLIOY, «YOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIILHOY.

— muddepeHInpoBaHHbI 3aueT — 9T0 (¢(opMa OLUEHKM 3HAHUHM, MOMyUYEHHBIX
06y‘-IaI-OHII/IMC5[ HpI/I H3y‘I€HI/II/I JUCHUITIINHBI, HpI/I BBIIIOJIHCHUN KprOBI)IX HpOCKTOB, KprOBBIX
paboT, Hay4HO-HCCIEA0BATENbCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIMYHO», «XOpOIHO», «YI[OBJ'IGTBOPI/ITeJ'IBHO», ((HeyI[OBJ'IeTBOpI/ITeJ'H)HO».



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




