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AHHOTaNINA

HuctuninmHa «CXeMOTEXHHMKA aHaJOTOBBIX DSJIEKTPOHHBIX YCTPOMCTB» BXOJIUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpaBiIeHUI0 moaroToBku/ crenuanbHocTd 11.03.04 «DOnekTpoHWKa W HAHOAIEKTPOHUKA»
HarpaBjaeHHOCTH «IIpoMBITIUIeHHAs! AIeKTPOHKKaY. Juciumaa peanusyercs kadeapoit «Ne23».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIONINX KOMIICTCHITHN

OIIK-2 «CriocobeH caMOCTOSITENIbHO MPOBOJUTH IKCIIEPUMEHTAIbHbIE MCCIEAOBAHUSA U
HCIIOJIb30BaTh OCHOBHBIC MTPHEMBI OOPAOOTKH ¥ MPEACTABICHUS MOTYyUYECHHBIX TAHHBIX)

[IK-2 «CrocobeH ocyliecTBIATh MPOEKTUPOBAHUE BJIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB Pa3iaMYHOTO (PYHKIIMOHAIBHOTO HA3HAYEHUS B COOTBETCTBUU C TEXHHUYECKUM
3aJJaHUEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMATU3ALIUU TPOSKTUPOBAHUS)

CopepxaHue TUCIUIUIMHBI OXBATBIBACT IUPOKHUA KPYT BOIPOCOB: OT PyHIaMEHTAIBHBIX
OCHOB U (U3WYECKUX MPHUHIMIOB (HYHKIMOHUPOBAHUS 3JIEKTPOHHBIX MPUOOPOB PA3IUUYHOTO
HA3HAYCHMS U UX XaPAKTEPUCTUK JI0 PACCMOTPEHHUS CXEMOTEXHUUYECKHUX PEIICHUM, TPUMEHSIEMbIX
OpU MPOEKTUPOBAHMM AHAJIOTOBBIX JJIEKTPOHHBIX YCTPOWCTB, METOAAaX aHallu3a YCTPOWCTB,
KOTOpBIC O0CCIICYMBAIOT YCHIIEHHE W 00pabOTKy aHAJIIOTOBBIX CHUTHAJIOB, B TOM YHCJIC H C
HCIIOJIb30BaHUEM UHTETPAIBHBIX ~ MHUKPOCXEM, BBIITYCKa€MBbIX MPOMBINIIIEHHOCTHIO
OCOOEHHOCTSIMU UX TTPAKTUYECKOTO TPUMEHEHHUS.

[IpenogaBanne AMCHUIUIMHBI TpeAycMaTpuBaeT cieayioniye ¢GopMbl OpraHU3alNU
y4eOHOTO TpoIiecca: JICKIINH, JIA00PaTOPHBIE PA0OTHI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00yyaronierocs, KypcoBoe mpoeKTUPOBAHUE.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mas TpyA0EMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTABJISCT 8 3a4eTHBIX eauHuIl, 288
YacoB.

S3pIK 00yueHus 0 JUCLMILIUHE KPYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILTUHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[IpennasnaueHue  OUCHUIUIMHBI  3aKJIIOYaeTCs B NPUOOPETEHHUH  CTYACHTaMU
HE00XO0JMMOTr0 MUHMMYMa 3HAHUU MO (yHIaMEHTAILHBIM OCHOBaM IMOCTPOCHHUS JEKTPOHHBIX
npuOOpOB pa3IMYHBIX THUIIOB, TOJIYYEHHE TMPEACTABICHUNH O METOAaX MW3rOTOBICHUS U
BO3MOXXHOCTSIX TIPUMEHEHUS JJICKTPOHHBIX YCTPOWCTB HA TOJIYNPOBOJHUKOBBIX MPHOOpPAX;
PaccMOTPEHUHU 3aJ1a4, PEHIaeMbIX C MOMOUIBIO JIEKTPOHHBIX YCTPOHUCTB, METO/IaX UX aHAINU3a U
MPOSKTUPOBAHUS, a TaKke (POPMHUPOBAHUE Y CTYJACHTOB 3HAHWN, HABBIKOB W YMECHUH,
MO3BOJIAIOIINX OCYLIECTBIIATh CXEMOTEXHUYECKOE MPOEKTUPOBAHUE DJIEKTPOHHBIX YCTPOMCTB,
KOTOpBIC O00ECIEUMBAIOT YCHIIEHHE W 00pabOTKYy aHAJIIOTOBBIX CHUTHAJIOB, B TOM YHCJIE H C
MCIOJIb30BaHNUEM MHTErPaJbHBIX MUKPOCXEM, BBIITYCKAEMBIX MPOMBIIIIEHHOCTHIO. Juciumuina
BXOJIUT B COCTaB 00S3aTENLHON YacTH 0Opa30BaTEILHON MPOrpaMMBI BBHICIIETO 0Opa3oBaHUs
(manee — OI1 BO).

1.2. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHUILIUHBI O0yYaIONIUICS JOIDKEH 00J1a1aTh CIIEIyIONIHMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Tabnuna 1 — [lepeueHb KOMIETEHIINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpyrmma)
KOMIIETEHIINH

Kon n
HanMEHOBaHHE
KOMIIETEHIINU

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXXCHU KOMIICTCHIIMHN

OI1K-2 Coocoben

OIIK-2.3.1 3HaTh OCHOBHbIE METO/IbI U
CpeCTBa NIPOBEICHUS
AKCIIEPUMEHTAIBHBIX MCCIIeIOBAHUH,
CUCTEMBI CTaHJapTU3ALUH U
cepTudukanmu.

OIIK-2.Y.1 ymeTb BBIOUpATh CIIOCOOBI U
CpeicTBa U3MEPEHUN U IIPOBOUTH

(YHKIIMOHAJIBHOTO

CaMOCTOSITEIILHO AKCIEPUMEHTAJIbHBIEC UCCIIEJOBAHHUS.
MIPOBOJIUTH OIIK-2.Y.3 ymeTb paccMaTpuBath
JKCIIEPUMEHTAJIbHBIE | BO3MOKHBIE BApUAHTHI PELICHUS 3aa4H,
Ob6menpodeccuoHaIbHbIE | UCCIIEIOBAHUS U OIIEHUBAS UX JOCTOMHCTBA U HEJOCTATKHU.
KOMIIETEHIINHU HCIIOJIb30BaTh OIIK-2.Y .4 ymeTs (popMyIHpPOBATh B
OCHOBHBIE IIPUEMBI paMKax IOCTaBJICHHOM LIEJN IIPOEKTa
00paboTKu 1 COBOKYITHOCTh B3aMOCBSI3aHHBIX 3a]1a4,
IIPEICTaBICHUS o0ecreunBaroIuX ee J0CTHKEHNE
nostydeHHbIX JaHHbIX | OIIK-2.V.5 ymers onpenensits
0’KHJAEMBIE PE3YJIbTaThl PELICHUS
BbIJIEJICHHBIX 3a/1a4.
OIIK-2.B.1 Bnagets cnocobamu
00paboTKH U MpeCTaBICHUS
IIOJIyYE€HHBIX JAHHBIX U OLIEHKU
MOTPENIHOCTH PE3yJIbTaTOB U3MEPEHUH.
[IK-2 Cnocoben [1K-2.3.1 3nare MapmpyT
OCYIIECTBIIATh IIPOEKTUPOBAHUS AHAJTIOTOBBIX U
IIPOEKTUPOBAHUE M (POBBIX OJIOKOB ANEKTPOHHBIX
[IpodeccronanbHble ANEKTPOHHBIX puOOpOB.
KOMIIETEHIINHN puOOpoOB, CXEM U [1IK-2.Y.1 ymeTs pa3pabaTbiBaTh
YCTpPOMCTB NPUHIUIHAIBHBIE U MOHTa)KHBIE
Pa3IM4HOTO AIIEKTPUYECKUE CXEMBI AIIEKTPOHHBIX

YCTPOWCTB.




Ha3HA4YCHUSA B I1K-2.B.1 BnageTh HaBBIKAMU
COOTBETCTBUH C MOATOTOBKU MPUHITUTIHATBHBIX U
TEXHUYECKUM MOHTQXHBIX JIEKTPUUECKUX CXEM
3aJJaHUEM C ANIEKTPOHHBIX YCTPOUCTB
HCIIOJIb30BaHUEM

CpenCTB

aBTOMAaTH3alMU

MIPOCKTUPOBAHUS

2. Mecro nucuumumHbl B cTpykType OI1

JluctumiimHaa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETCHHBIX 00yYaIONTUMUCS
[PU U3YUYCHHUH CIeIYIOUINX AUCIUILIINH:

— « DIIEKTPOTEXHUKAY,

— «DuU3HYECKUE OCHOBBI 3JICKTPOHUKUY.

3HaHUs, TOJyYEHHBIC MPU WM3YUYEHWU Marepuaia JaHHOW IUCUUIUIMHBI, UMEIOT Kak

CaMOCTOSITENIbHOE 3HAUYCHUE, TaK U MOTYT HCIIOIb30BAThCS MPU U3yUYECHUU APYTUX TUCIUILINH:

— « DJEKTPOHHBIEC POMBIIIIECHHBIE YCTPOUCTBAY,

— « Anmnapartsble UHTepGhEHCh»,

— « Jaruuku u npeobpazoBareny HHOOPMALIUY B U3MEPHUTEIBHBIX CUCTEMAX»,

— « DHepreTuyeckas 3JIeKTPOHUKAY,

— « OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKUY,

— « OCHOBBI pa3pabOTKU KOHCTPYKTOPCKO-TEXHUYECKON JOKYMECHTAIIMM.

3. OO0BEM ¥ TPYIOEMKOCTh JUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
paboTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE ITOW TPYTOEMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
Tabimue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIIUHBI

Bun yue6HO# paboTh Bcero TpYAOCMKOCTE 110 CeMeCTpaM
Ne4 Ne5
1 2 3 4
Oowan mpyooemKocmo oucyuniunsl, 8/ 288 6/ 216 2/ 72
3E/ (uac)
U3 nux uacoe npaxmuyeckoi n0020mosKu 8 8
Ayoumopnole 3auamus, BCEro Jac. 119 68 51
B TOM YHCIIE!
nekruu (JI), (gac) 51 17 34
npakTuyeckue/cemunapckue 3ansatus (I13), 17 17
(dac)
nabopartopubie paboTsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17
JK3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 115 94 21
Buo npomesxcymounoii ammecmayuu: 3a4er, OK3., Hudd. 3aq.
midd. 3ager, sk3amen (3auer, Jdudd. 3au, | dudd. OK3.
OK3.%%*) 3au.

*k
IIpumedanue: kaHIUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.



Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TeMbI JUCLIMIIIAHBI

Jlekun
(gac)

113
(€3)

JIP
(gac)

KIT
(dac)

CPC (uac)

Cemectp 4

Paznen 1. DnexTponHsie mprOOPHI: KiaccuuKanus,
pelaeMble 3a1aun.

Tema 1.1. 3amaum, perraeMple HIEKTPOHHBIME
YCTPOMCTBAMH.

Tema 1.2. Knaccudukanust 31eKTpOHHBIX
YCTPOMCTB.

30

Paznen 2. ITomynpoBOHUKOBBIE STIEKTPOHHBIE
pUOOPEL.

Tema 2.1. JIuonepr.

Tema 2.2. bumoysipHbie TPaH3UCTOPHI

Tema 2.3. IlosneBble TpaH3UCTOPHI

Tewma 2.4. DneMeHTHI CHIIOBON 3JIEKTPOHHUKH.

17

34

Pazpen 3. ®yHKUMOHANBHBIE Y3IIbI 3JIEKTPOHHBIX
YCTPOUCTB.

Tema 3.1. O030p CTPYKTYp ¥ TEXHOJIOTHIA
HWHTETPAIbHBIX MUKPOCXEM.

Tema 3.2. TexHONOr1M NPOU3BOACTBA MUKPOCXEM
3alIOMHMHAIOIINX YCTPOMCTB.

Tema 3.3. Mukpocxembl THIIOBBIX (PYHKITHOHAIBLHBIX
Y3J10B 3JIEKTPOHHON TEXHUKH.

17

30

Brimonnenne KypcoBoit padoTh

17

Hroro B cemectpe:

17

34

17

94

Cemectp 5

Pasznen 1. OcHOBHBIE CBOIICTBA aHAJIOTOBBIX
YCUJIMTEIBHBIX YCTPOMCTB.

Paznen 2. CxeMoTexXHHKA YCHIINTENbHBIX YCTPONUCTB
Ha OMITOJISIPHBIX U TTOJICBBIX TPAH3UCTOPAX.

Paznen 3. Yceunurenu nmocrosiHaOro Toka (YIIT).
Omneparmonnsie yeunutenu (0OY).

Paznen 4. TIpeobpazoBatenn aHAIOTOBEIX CUTHAIOB
Ha ONEPAIIMOHHBIX YCHIUTEINSX.

Pa3nen 5. YerpoiicTBa cpaBHEHHS aHAJIOTOBBIX
cursajos Ha OVY.

Paznen 6. MlcToYHMKH BTOPUYHOTO AJIEKTPOTTHTAHHS.

4

Hroro B cemecrpe:

34

17

21

Hroro:

51

17

34

17

115

[IpakTnueckass MOATOTOBKAa 3aKJOYaeTcs B
00y4aroIyUMUCS OTIPEIeTIEHHBIX TPYA0BBIX (YHKINH, CBA3aHHBIX C OyAyIIei mpoheccuoHaTbHON

JACATCIIBHOCTBIO.

HETIOCPEICTBEHHOM

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

BBIIIOJTHEHUHN

Howmep
pasnena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

4-ii cemecTp




Paznien 1. DnexTpoHHBIE TPUOOPHI: 33/1a4H, KiIaccu(UKaIus, IpUMEHEHHE.

Tema 1.1. 3amgauun, peniaembie STEKTPOHHBIMU YCTPOMCTBAMH.

O0paboTka u nepenavya nHGOPMAIHH TOCPEACTBOM ICKTPUISCKUX
curHasioB. OCHOBHBIE OIIEpALlMH, BBIIIOJIHIEMbIE 3IEKTPOHHBIMU YCTPONWCTBAMHU
HaJ CUTHaJIaMU. 3aJjauy, peliaeMble 3JIEKTPOHHBIMHU YCTPONCTBAMU. 3aauun
aHaJIM3a IEKTPOHHBIX YCTPOUCTB. DyHKIIMOHAIBHOCTE. MO/ENIb BXOA-BBIXOI.
Xapakrepuctuku. [lapamerpbl. AHAJIOTOBBIE, UMITYJILCHBIE U IIU(PPOBBIE
ycTpoiicTBa. AHaIOTO-1IM(ppoBbIe yeTpoiicTBa. OCHOBHBIC BApHAHTHI
peoOpa3oBaHus IEKTPUIECKON SHEPTHH AIEKTPOHHBIMHU YCTPOWCTBAMH.
JlaTunky GU3NYECKUX BEIUMYHMH. Y CTpOMCTBA 00pabOoTKH curHainoB. CuioBas
anektponuka. [IpeobpazoBarenu nuTanus. YpaBieHHE MOLITHBIMU Harpy3KaMH.

CpencrBa KOMIBIOTEPHOTO MOJEIUPOBAHMS SJIEKTPOHHBIX YCTPOUCTB.
Microcap. Multisim. Proteus.

Tewma 1.2. Knaccuduxanus 31€KTPOHHBIX YCTPOMCTB.

[TaccuBHBIE U aKTUBHBIE KOMIIOHEHTHI 3JIEKTPOHHBIX YCTPOUCTB.
DIeKTPONPOBOIHOCTh MOJYIPOBOAHUKOB. [101yNIpOBOAHUKOBBIE MaTepUATIBI:
repMaHuil, KPEMHUH, apCeHH T TajuTusl, Kapoua kpemHuus. JlerupoBanue
MOJIyIIPOBOHUKOB. OCHOBHbBIE 1 HEOCHOBHbBIE HOCUTEINHN 3apsja. DJIEKTPOHHO-
JBIPOYHBIE U METAJIONOIYIIPOBOIHUKOBBIE ITEPEXO/Ibl. [ €TepOCTpyKTYpBHI.
[TonynpoBoauukoBbie 1uoabl. bunonspusie Tpanszucropsl (BIIT). [Tonessie
tpan3uctopsl (I1T). bunonspHsie TpaH3UCTOPHI C U30TUPOBAHHBIM 3aTBOPOM
(IGBT). Tupucropsl. Cumuctopsl. [Ibe303/1€KTPOHNKA H aKyCTOAICKTPOHUKA.
MarnuTosnekTponuka. KBantoBas anekTpoHuka. OnTo3JeKTpOHUKA.
Caerounsznyyatouie 1uobl. @orossieMeHTsl. ONTO3IEKTPOHHBIE MAPHI.
XeMOTpPOHHKA, MOJIEKYJISIpHAs AIEKTPOHUKA. JKUAKOKpUCTATUINUECKIE
uHaukaTopsl. Kpunoanexrponuka. IlepcrnekTuBHbIE MOTYIIPOBOJHUKOBBIE
MaTepuaibl. JKCUTOHUKA. [IpobnemMbl HCIONB30BaHUS ANEKTPOHHBIX TPUOOPOB B
9KCTPEMAJIbHBIX YCIOBHSIX.

Paznen 2. IlonynpoBOJHUKOBBIE AIEKTPOHHBIE IPUOOPHI.

Tema 2.1. JIuogsl.

[Tpsimoe u oOpaTHOE HanpsbkeHue. BonbT-amnepHas XapakTepucTHKa JU0/a.
IloporoBoe HampspkeHHE. 3aBUCUMOCTb XapaKTEPUCTUK UOJA OT TEMIIEPaTypBhl.
OkBuBaneHTHas cxema. bapeepnas u muddysHas emxocTh. CrenuaibHble BHbL
nuonoB. Bapukansl. Cseromsmydaromue auoasl. Poroauonsl. Jnoxasr IlorTky.
CrabunutpoHsl. SIBieHue 1aBUHHOTO MpoOos. TyHHENbHbIE U OOPAIEHHBIE TUOIBI.
Huonsr 'anna. Pin-guoms!.

Tema 2.2. bunonspHele TpaH3UCTOPBI.

CTpyKTyphl OMIOISAPHBIX TPAH3UCTOPOB N-P-N U P-N-P. BXoHbIe, BEIXOAHBIE
U MPOXOJHbIE XapaKTEPUCTUKU TPAH3UCTOPOB. MalocurHajibHble mapameTrpbl. H-
napameTpsl, Y-mapamerpbl. Koaddurment nepegaun Ttoka 0a3pl. DKBUBAJICHTHAS
cxema 3amewienus bBIIT. Bxonnas, BeixogHas u npoxomHas emkoctb bIIT.
3aBucuMOCTh mMapamMeTpoB U xapaktepucTuk BIIT or temmneparypsl. IlpenenbHO
JOIy CTUMBIE pekUMBI dKcIuryaTanuu bIIT.

Tewma 2.3. IToseBbIe TPaH3UCTOPBL.

Crpyktypbl moneBbix TpansuctopoB (IIT): IIT ¢ ynpasmstommm p-n-
nepexoqoM, [IT ¢ u3onupoBanubiM 3aTtBOpoM (MOSFET). PasnoBuanoctu IIT ¢
COOCTBEHHBIM U C MHAYLUPOBAHHBIM KaHajoM. JIByx3arBopHblie IIT. BrixoaHbie U
MIPOXOJIHBIE XapaKTEPUCTUKH TPAH3UCTOPOB. BXoaHas, BBIXOAHAs MU IMPOXOJHAs
emkocTh [IT. ManocurnansHele nmapamerpsl. H-mapamerpsl. KpyTusHa npoxoHoH
XapaKTepUCTUKHU. DKBHUBaJIeHTHas cxeMa 3amenieHus [1T. 3aBucuMocTs mapameTpos
n xapakrepuctuk IIT ot Ttemmepatypsl. llpenenbHO [nOmycTUMBIE PpPEXUMB]
9KCIUTyaTaluu. 3aluTHbIe 1uobl B cTpykTypax I1T.




Tema 2.4. D1eMEHTHI CUJIOBOU 3IEKTPOHUKHU.

bunonsipubie  TpaH3MCTOPHI ¢ H30JdHpoBaHHBIM 3atBopoMm (IGBT):
oobenunenue BIIT wu IIT. Tupucropsl. [AuoaHble W TPUOTHBIE THUPHCTOPHI.
3anupaemMple M HE 3anupacmble TUpHUCTOpbl. Hanpsbkenue BrirodeHusa. Tok
ynepxkanus.  Cumucropel.  IlpuMmepbl  MOJYNPOBOAHUKOBBIX  MPHOOPOB,
BBIITYCKa€MbIX BEAYIIUMHU (PHUPMaMH.

Pa3znen 3. ®yHKUMOHAIBHBIE Y3IIbl AJIEKTPOHHBIX YCTPOMCTB.

Tema 3.1. O030p CTPYKTYp U TEXHOJIOTHH HHTETPAIBHBIX MUKPOCXEM.

AHaJ0roBble UHTETPAIIbHBIE MUKPOCXEMBI. OnepaliMOHHbIE YCUITUTEIH.
Yuusepcanbhubie OY. OCHOBHbBIE CBOMCTBA, MapaMeTpbl. ClieMAIM3UPOBAHHBIC
OY. Rail-to-rail OY. Mukpomoiuasie u nporpammupyembiec OY. BbICOKOBOJIBTHBIC
OY. Uucrpymentanbnbie OY. OV ¢ npeodpazoBanueM. [{udpoBbie nHTErpaIbHbIC
MUKpocxeMbl. CemeiicTBa M TEXHOJIOTUHU HHU(POBBIX HHTETPATBHBIX MHUKPOCXEM.
OpHOKpHUCTaJIBHBIE MUKpOIIpOLIECCOPBL. IIporpammupyemsle norudeckue
unterpanbubie cxemsl (ITJIMC). [IporpamMmupyemble aHaIOTOBbIE MUKPOCXEMBI
(ITAUC). Cucrembi-Ha-kpucTasuie. IHTerpaibHasi ONTORJIEKTPOHHKA.

Tema 3.2. TexHosnoruu Npou3BOJACTBA MUKPOCXEM 3allOMUHAIOLINX
YCTPOMCTB.

3anaun xpaHeHus 1 MoauuKanun nuppoBoil nHGpopmanuu. [locrosiHHbBIE
U OIiepaTUBHbIC 3alTOMUHaromHe ycTpoiicTa. Texunonorus Flash. TTnaBarormii
3aTBOp. TyHHEIMpPOBaHHBIN OKCUA. MHKEKIUs ropssyux HOCUTENEH 3apsaa.
Mukpocxemsl s3uepronesasucumbix O3Y: nVSRAM (non-volatile RAM),
beppoanexrpuueckas namsats (FRAM), mamsaTe Ha ocHOBe (ha30BOTO Iepexo/ia
(PRAM), marautopesuctuBHas namsats (MRAM).

Tema 3.3. MHKpOCXEMBI THITOBBIX (PYHKIIMOHAIBHBIX Y3JIOB JIEKTPOHHON
TEXHHKHU.

HcTouHuky nuTaHus U cTabUIM3aTophl HanpsbKeHus. TpeboBaHus K
KayecTBYy nuTtaHus. JInneika npeobpa3zoBareseil NOCTOSHHOTO HAPsHKEHUs 78XX U
79XX. Moy MMTaHUS C TATbBAHUYECKOH Pa3Bs3KOM.

Yceunurenu. OcHOBHBIE TapaMeTpsl. [IpenBapuTenbHble yCHIINTENH.
[ITymoBBIE CBOMCTBA. Y CUIMTENN MOITHOCTH. HemmHeHbIE UCKaKEHNS.
YcunurenpHble MOYJIM PaJUOYaCTOTHOTO THUANa30Ha.

['enepatopsl curHasios. ['eHepaTopbl TApMOHUUYECKUX U MPSMOYTOJIbHBIX
curtayioB. Mukpocxemsl TariMepoB. LLIMM-MonyiaTopsl.

AHaJ0roBbl€ MEPEKIIIOYATENN U MYJIbTUILIEKCOPBI. [lepemHo)uTENN
CUTHAJIOB. MOZyJIATOPHI M IEMOIYJIATOPHI. Y CTPOHCTBA BEIOOPKU-XPaHEHUS
aHAJIOTOBBIX CUTHa0B. KoMmaparopsl.

Amnanoro-uugpossle npeodpazoBatenu. Lluppo-ananorossie
npeoOpaszoBarenu. ONTpoHHas! pa3Bsi3Ka CUTHAIBHBIX IIeTIeH.

MukpocxeMbl TUITOBBIX (PYHKIIMOHAIBHBIX Y3JIOB 3JIEKTPOHHOM TEXHUKHU
npou3BojicTBa Benymmx ¢pupm: Analog Devices, Apex Microtechnology,

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

5-i cemecTp

1. OcHOBHBIEC CBOMCTBA aHAJIOTOBBIX YCHIIUTEIBHBIX YCTPOUCTB.

1.1.06mme cBegenuss 00 ycunutensx. Kuaccudukanus ©W  OCHOBHBIC
XapaKTEePUCTUKUA  yCuiHTeNned. TumoBble  (QYyHKIMOHAIBHBIE  KACKaJbl
MOJIYIIPOBOJAHUKOBOTO YCUIIUTETIS.

1.2.0cHOBHBIEC TIOKA3aTeIM KauyecTBa AJIEKTPOHHBIX YCHIIUTENEH: K03 UIIHeHTHI
yCHIIEHUsI 0 HampspkeHuio, Toky U momrHocty (K, KI, KP), ammiutynHo- u
¢dazouacrorusie xapaktepuctuku (AUX nu ®UYX), nuHeiiHble U HETHMHEWHbIE
WUCKa)XEHUS, JUHAMHUYECKHI [Mana3oH, BHYTPEHHHE IIOMEXH, BXOJHOU U
BBEIXOJHOU MMIIEIAHC.




1.3.006parHble cBs3U B yeunutensx, Buasl OC, KoMM4ecTBeHHAs OlleHKa. BriusHue
00paTHO# CBSI3M HA OCHOBHBIE XapaKTEPUCTUKH YCUIIUTEIHHOTO YCTPOMCTRA.
1.4.1lonsTHE 00 YCTOMYMBOCTH YCHIIUTEISL.

2. CXeMOTeXHHKa YCHIHTENbHBIX YCTPOMCTB Ha OWIOISPHBIX M IOJIEBBIX
TpaH3UCTOpax.

2.1. YcunuTenbHble KAacKajbl 10 CXeMe C OOIIMM SMUTTEPOM U OOIIMM HCTOKOM.
[Tpunmun pabotsl. [locTpoeHne Harpy304HOW NMPSMOW ISl PE3UCTOPHOTO M
TpaHcpopmMaTopHOro kackaaoB. CTabuiIn3anus MojaoKeHus padbouel TOUKH.

2.2. Pexumbl paboThl yCHIIMTENbHBIX 371IeMEHTOB (A, B, AB, D, C).

2.3. DKBUBAJICHTHBIE CXEMbI PE3UCTOPHBIX KACKaI0B C OOIIKUM SMUTTEPOM U 001Iei
0a3oii ¢ ucnonpzoBanueM h-napamerpos. [lomyueHrne OCHOBHBIX MOKa3aTeleH:
K, KI, RBx, RBrIX, KE.

2.4. DMUTTEPHBIN U UCTOKOBBIN MOBTOPUTEIHN. DKBUBAJICHTHASI CXEMa YMUTTEPHOTO
nostopurenis. [Tonyyenne ocHoBHbIX nokazareneit: K, KI, Rex, Reoix, KE.

2.5. 11IupoxkonosnocHblil pe3uctopHblil kackaa ¢ 09, HY u BY koppekuus.

2.6. MHorokackannble ycunurenu. Kackonnas cxema.

3. Ycumurenu nocrosiHHOro Toka (YIIT). Onepanmonnsie ycunutenu (OY).
3.1. OGmias xapakTepucTiKa u TpeboBanus k napamerpam YIIT.
3.2. CxemotexHuka kackamoB YIIT.

3.2.1. banancueie (nuddepeHaNbHbIe) YCUIUTETH. OKBUBAJICHTHbHIE
cxeMbl g U (GepeHIuaIbHOT0O HW  CHH(GA3HOTO CHUTHAJIOB.
Koaddumuent ocnabnenus cuada3zHoro CUrHaia.

3.2.2. T'enepaTopsl CTAOUIHLHOTO TOKA (TOKOBOE 3€PKAJIO).

3.2.3. Kackazpl ciBura ypoBHs.

3.3. CTpyKTypHas cxema OIepariOHHOTO YCUITUTEIIS.
3.4. OcHOBHBIE MTapaMETPhI OTIEPATUOHHOTO YCUITUTEIIS.
3.5. UacToTHBIE CBOMCTBA ONEPAITMOHHOTO YCHITUTEIIS.

4. ITpeoOpa3oBaTesii aHAJOTOBBIX CUTHAJIOB HA ONEPAMOHHBIX YCHIIUTENSAX.
4.1 Koapdunuent nepenaun onepannoHHoro ycuiurens (OY), oxBaueHHOTO
OTpHLIATEILHOW 00paTHOMN CBS3bIO, TS OOLIETO CIyydas.
4.2. luBeprupytromuii 1 HenHsepTupytouwii OY. Ilopropurens HanpsKeHUs.
4.3. uBepTupyomuii 1 HEMHBEPTUPYOLIMH cymmaropsl Ha OY.
4.4. Nnrerpupytomuii OVY.
4.5. Quddepenmupyrommii OY.
4.6. Berunrtatens Ha OY.
4.7. Beruurarens - cymmarop Ha OVY.
4.8. Ycunutensb ¢ peryaupyeMbiM (a3oBbsiM ciBuroM Ha OV,
4.9. Henuneiinble pyHKIMOHANbHBIE yeniauTenau Ha OY.
4.9.1.Jlorapudmudeckuii ycunurenb Ha OY.
4.9.2. AnTunorapumMudeckuii (3KCIIOHEHIMAIbHbBIN) YCHIINTENb Ha
oVv.
4.9.3. YcTpoilcTBO NEPEMHOXKEHUSI U JIEJIeHUs HanpskeHuil Ha OVY.
4.9.4. Cxemsl cpaBHEeHHUs HanpskeHU Ha OY.
4.10. AxtuBHble unbTpsl Ha OVY.
4.10.1. ®unpTpsl HU3KKX YacToOT Ha OY.
4.10.2. ®unbTpsl BeICOKUX yacToT Ha OV.
4.10.3. N36uparenbubie OY.

5. YcTpoiicTBa cpaBHEHUS aHAJIOTOBBIX CUTHAJI0B Ha OV.
5.1. Pa6ota OY mpu 607X aMIUTATY1aX BXOJHOTO CUTHAJA.
5.2. OgHOnOpOroBoe ycTpoicTBO cpaBHEHUS Ha OVY.
5.3. PereneparuBHas cxema cpaBHeHus Ha OV,
5.4. NHTerpanbHble KOMIApaTOpPHI.




6. IcTOUHMKN BTOPUYHOTO 3JICKTPOITUTAHUS.
6.1. Knaccudukaius, cocTaB 1 OCHOBHBIE TTapaMETpPHI.

HaIpsHKEHUE (BBITPSIMHUTEIHN ).

crabunuzarop. KomnencaunoHHslii cTabUIM3aTop.

OecTpaHcGOpMaTOPHBIC CXEMBI.

6.2. IlpeoOpa3zoBaTenu MEPEMEHHOTO HAPSHKEHUS B IYJIbCUPYIOLIEe
6.3. YcrpolicTBa crabunu3anuu HanpspkeHus nutanus. [lapamerpuueckuii

6.4. IlpeoOpa3oBaTenyu HaNpPsLKEHUS MUTaHus. TpancpopMaTopHbIe U

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IIPUBEICHBI B TA0IHUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux Ne
No | Tembl npakTHUECKUX Popmbr TpynoeMKOCTb, | IPAaKTUYECKOU | pa3jaeiia
/a 3aHATHI TIPAKTHHCCKUX (gac) MOATOTOBKH, | JUCLIMII
SatATn (gac) JIUHBI
Cemectp 5
1 Uccnenosanue KOMIIBIOTEPHOE 2 2 1
MOJTYTIPOBOTHUKOBBIX MO/JICJIUPOBAHUE
JTMOJIOB
2 Uccnenosanue KOMITHIOTEPHOE 3 3 1
MIOJTYTIPOBOTHUKOBOTO MOJICTTUPOBaHUE
CTAOMJIMTPOHA
3 HccrnenoBanwne KOMITBIOTEPHOE 3 3 2
MOJTYTIPOBOTHUKOBOTO MO/JICJIUPOBAHUE
OUIIOJIIPHOTO
TPaH3UCTOPA.
4 HccnenoBanue KOMIIBIOTEPHOE 3 3 3
MIOJIEBOTO MOJICTTUPOBAHUE
TpPaH3UCTOpA C
YIPABIISIOMUM P-N-
MePEex0JIoM
5 HccrnenoBanwe KOMITBIOTEPHOE 3 3 3
MOJIEBOTO MOJIETTUPOBaHUE
TPaH3UCTOpA C
W30JIMPOBAaHHBIM
3aTBOPOM
6 HccnenoBanue KOMIIBIOTEPHOE 3 3 3
TUPHUCTOPOB MOJICTTUPOBAHUE
Bcero 17 17
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1a00opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlaGopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HaunmenoBanue nabopatopHbix paboT TpyROCMKOCTS, | IPaKTHUECKOH | pasiena
/1 (dac) NOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

Cemectp 4




Jlabopartopnas padora Nel (makeTNel8). 4 2 4
HccnenoBanue 371€KTPOHHBIX YCTPOUCTB,
MOCTPOSHHBIX HAa OCHOBE MPEIIU3HOHHOTO

onepanuronHoro ycwmrens K140V J11408.

JlabopatopHas pabota Ne2 (makerNell). 4 2 4
HccnenoBanue n30UpaTesibHOTO yCHITHTEIISI
HHU3KOM YaCTOTBHI.

Jlaboparopnas pabora Ne3 (makeTNel0). 4 2 1
HccreioBanue yCHIUTENS, TOCTPOCHHOTO
Ha ocHoBe MuKpocxeMbl K118YH1.

JlabopatopHas pabota Ned (makerNe21). 6 3 3
HccrenoBanue GectpanchopMaToOpHOro

YCUJIUTEINSI MOIIIHOCTH Ha MUKPOCXEME
K174YH4b.

JlabopatopHast pabota Ne5 (makeTNeb). 4 2 2
HccnenoBaHue TpaH3UCTOPHBIX YCHIIUTEICH
MOIITHOCTH C
TpaHC(HOPMATOPHBIM BBIXOJIOM:

Yacts 1. UccnenoBanue 0IHOTaKTHOTO
YCHJIMTEJIS] MOIIIHOCTH B PEXKUME Kitacca A

JlabopatopHas pabota Ne5 (MmakeTNeb). 4 2 2
HccnenoBanue TpaH3UCTOPHBIX yCHIIUTENEH
MOITHOCTH C
TpaHCPOPMATOPHBIM BBIXOAOM:
Yacte 2. HWccnenmoBanwe JIBYXTaKTHOTO
YCHUIIUTEINSI MOIITHOCTH B PEKHUME KIIacCOB A,
AB u B.

3amura 1abopaTopHON pabOTHI.

JlabopatopHast pabota Ne6 (MaxkeTNe7). 4 2 6
HccnenoBaHne KOMIIEHCAITHOHHOTO
cTabuan3aropa HanpsKEHUsI.

Jlaboparophas pabota Ne7 (makeTNe20). 4 2 5
HccnenoBanue pelakcaluoOHHBIX
TeHEepPaTOPOB Ha OCHOBE

OTIEPALIMOHHOTO YCHITUTEIIS.

Bcero 34 17

4.5. KypcoBoe npoekTrpoBaHHe/ BHIIIOJHEHUE KypCOBOW padOThI

[{enu kypcoBoit pabOTHI:

- 3aKpeTJICHUE Ha MPaKTHUKE U3YUYEHHBIX TEOPETHUUECKUX IOJIOKEHUH, pa3BUTHE HABBIKOB
aHanu3a paboThI 33JJaHHOM CXEMBI U pacuéTa e€ XapaKTepUCTUK U ITapaMeTPOB JIEMEHTOB;
- o00OyyeHHe HaBbIKaM IIOJIb30BAHUS  CIIELMAJIbHOW TEXHUYECKOW JUTEpaTypoil,
CIPAaBOYHMKAMH, CTaHAAPTaMH, IOATOTOBKA CTYJEHTA K BBIIOJHEHUIO JUIUIOMHOIO
MPOEKTA U JalibHENIeH paboTe Mo CIeHaTbHOCTH;

- o0yueHHe HaBbIKaM paboThl B CHENMATM3UPOBAHHBIX IPOrpaMMax pacueTa mapameTpoB
INEKTPUUYECKUX CXEM YCUIIUTENEeH (aKTUBHBIX (PHIIBTPOB);

- 00yueHHe COCTaBJICHUIO TEXHUUECKOM JJOKYMEHTAIIUHN Ha IIPOEKTUPYEMOE U3EIIHeE.
[TpumepHBIe TEMBI 3aJJaHUI Ha KypCOBYIO paboTy nmpuBeaeHsl B paznene 10 PII/I.

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EeMKOCTh PUBEIEHBI B Ta0nuLe 7.



Tabauna 7 — Busabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI B‘CIZEO’ Cemectp 4, yac Cemectp 5, yac
2 3 4
W3ydenue TeoOpeTUYECKOr0 MaTepraa 75 60 15
qucturuael (TO)
KypcoBoe npoextuposanue (KII, KP) 25 25
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKylieMy KOHTPOJIIO
ycneBaemocTH (TKY)
Jlomamuee 3ampanue (/13)
KonTponbubie pabotsl 3a0uHuKOB (KP3)
[ToaroroBka K IpOMEXKyTOYHON 15 9 6
arrectaruu (I1A)
Beero: | 115 94 21

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs

JUTSL CAMOCTOSITENTEHON Pa0OThI 00yUYaIOMIUXCS IO JUCIHUIUTHHE (MOJTYIIIO)
Y4eOHO-MeTOINYECKUE MaTEPHUAIIBI AJISl CAMOCTOATEIHHOU pabOThl 00YYAIOIIKUXCS YKA3aHbI B I1.II.

7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUHN

KomyectBo
HK3EMILIIPOB B

Ugll_ngj)gec bubnuorpaduueckas ccplika 6H(6KH;)(;I:KC
MEKTPOHHBIX
HK3EMILISIPOB)

621.382 DJEeKTpOHHBIE TPUOOPHI U YCTPOHCTBA: yueOHOE

3-59 nocobue / C.1. 3uataunos. CI16: U3a-so 'YAII, 117
2006. - 50 c.

621.315.5/.61 Pagnomarepuansl, paiiOKOMIIOHEHTHI U

1130 anekTpoHuka: Yuednoe nocodue / K.C. Ilerpos. M. u 49
ap. [Murep, 2003. - 511 c.

621.38 Amnarnorosas u M(poBas NEKTPOHUKA (TTOTHBIN

0-60 Kypc): Y9eOHUK IS CTYJICHTOB BY30B / 37
10.®. Onanunit, O.I1. I'mynkun, A.W. I'ypos; Pen.

O.IL. I'mynkuH. - M.: I'opsuast muHus - Tenexkom,
2005. - 768 c.

004.4 [IporpamMmma cXeMOTEXHHUUECKOTO MOJICTUPOBAHMS

A6l Micro-Cap 8 / M.A. Amenuna, C.A. AmenuH. - M. 55
["opsiuas nuHus - Temekom, 2007. - 464 c.

[681.518(075)/T58] | Tonmunsckmii B.b. CxeMoTeXHIKA U3MEPHUTEIBHBIX 18
ycrpoiicts. — M.: BMUHOM, 2006. — 232c.
http://znanium.com/bookread2.php?book=455216 JIIEKTPOHHBIN

pecype



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

Urnaros, A. H. Knaccuueckas anekTpoHuKa U
HaHOAJICKTPOHUKA [ DNEKTPOHHBIN pecypc] : yueo.
nocobue / A. H. Urnaros, H. E. ®aneesa, B. JI.
Caunbix, B. S. Baiicnanup, C. B. BopoObeBa. — 2-¢
u3n., crep. M.: ®JIMHTA, 2012. — 728 c. - ISBN
978-5-9765-0263-5

[621.396.6(075) /11
13]

JlaBpeHTbeB, b. @. CxeMOTEXHUKA AIEKTPOHHBIX
cpenctB: yueOHoe nocodue/ b. @. JlaBpenTheB. - b.M.:
Axanemus, 2010. - 333 c.

[621.3.049.77(075)/E
91]

Edumon U. E. OcHOBBI MUKPO3JICKTPOHUKH: YUSOHUK/
N. E. Edbumos, U. 5. Ko3bips. - 3-¢ u3., cTepeor. -
CII0: JIansb, 2008. - 384 c.

20

[621.38:681.3.06/K
21]

Kappames, I'. A. BupryaiibHas 2J1eKTpOHHKA.
KomrmproTepHoe Moie1poBaHUE aHATIOTOBBIX
ycrpoiicts/ I'. A. Kapnames. - 2-¢ uzn., crep. - M.:
lNopsiuas nunusg - Tenekom, 2009. - 260 c.

40

I'yces, B. I'. DnexTpoHuKa 1 MUKpPOIIPOLIECCOPHAs
texHuka: yueOnuk/ B. I'. I'yces, }O. M. I'yces. - 4-¢
H3]1., Jo1l.. - M.: Beicmr. mk., 2006. - 798 c.

30

http://znanium.com/bookread2.php?book=456253
I'yces. B. I'. MeTonbl nOCTpOEHUST TOYHBIX
3JIEKTPOHHBIX YCTPOUCTB [DNEKTPOHHBIN pecypc] :
yuae0. mocobue / B. I'. I'yces, T.B. MupuHa; Hay4. pex
B.C. ®etucos — 3-¢ uza., crep. — M.: ®JIMHTA,
2012. — 266 c. - ISBN 978-5-9765-1519-2

3JICKTPOHHBIN
pecypc

[004.42/K23]

Kapnamyk, B. 1. Dnextponnas nabopatopust Ha IBM
PC: monorpadus. T. 1: MoxenupoBaHue 3JIeMEHTOB
a”anoroBbix cucrem/ B. . Kapnamgyk. — 6-e u3f.,
no1. u nepepad. - M.: Conon-Ilpecc, 2006. - 671 c.

10

[621.375.011(075)/1
63]

[MocTpoeHue cxeM U MPaKTHYECKUE METOIbI pacuyera
YCUIIMTEBHBIX YCTPOHCTB: yuebHoe nocobue/ B. U.
Ucakos [u ap.]; C.-TletepO. roc. yH-T a9pOKOCM.
npubopoctpoenus. - CI16.: FOY BIIO "CIIGI' YAII",
2011. - 88 c.

65

http://znanium.com/bookread.php?book=358681
l'onosunkina M. B. IIpoexktupoBanue
PaZAMOAIEKTPOHHBIX CPELNCTB HA OCHOBE COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI: yueOHOe nocodue —
M.: UnTepHer-YHuBepcurer MHPpOpMaImOHHBIX
Texnonoruii: BUHOM. JlaGoparopus 3nanuid, 2011.
— 504 c.

3JIEKTPOHHBIN
pecypc

http://znanium.com/bookread2.php?book=487480
OO11ast AMEKTPOTEXHUKA U 3JEKTPOHUKA: yUEOHUK /
10.A. Komuccapos, I'.1. babokuH. - 2-¢ u3a. - M.:
HUIL] NHOPA-M, 2016. - 480 c.: 60x90 1/16. -
(Bricmiee oopazoBanue: bakanaspuart) (Ilepernér
7BI11) ISBN 978-5-16-010416-4

3JIEKTPOHHBIN
pecypc

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

®dusndecKrue OCHOBHI MJIEKTPOHUKH: Y4eOHOe Tocooune
/ B.B. Ympuxun; Yuukom Cepsuc. - M.: Anbda-M:
HUII Uudpa-M, 2012. - 304 c.: ua.; 60x90 1/16. -

3JIEKTPOHHBIN
pecypc
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http://znanium.com/catalog.php?item=tbk&code=52&page=9#none

(Texnonoruueckuii cepuc). (neperer) ISBN 978-5-
98281-306-0, 1000 5k3.
http://znanium.com/bookread2.php?book=520288 AIIEKTPOHHBIN
Jlazapea H. M. pecypc
leun, A.b. MeTo1bl NPOEKTUPOBAHUS 3JIEKTPOHHBIX
ycTpoiicTB [DnekTponHsbli pecype] / A.b. Illeun,
H.M. Jlazapesa. - M.: Un¢pa-Unxenepus, 2011.- 456
c. - ISBN 978-5-9729-0041-1

7. IlepeyeHb MEKTPOHHBIX OOPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJEKOMMYHUKAMOHHOU ceTtu «MHTepHEeT»
URL anpec HaumeHnoBanue

He npenycmorpeno

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIO IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[TepeueHp UCTIONIB3yEeMOT0 IPOrPaMMHOTO oOecTieueHHs mpeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHUS
Ne /it HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITOJIb3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOrO MPoLecca MO AUCIUIUINHE

[lepeuenp ucnoab3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPECTABIIECH B TA0IHIIE
11.

Tabauna 11— Ilepeuenb MHGPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynutopun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl (mpu HEOOXOAMMOCTN)

JlexunoHnHas ayautopus

KomMmnbroTepHslii Ki1acce

CHCLII/IaJII/BI/IpOBaHHaH J1a6op aTOPUs SJICKTPOHUKU

10. OI_ICHOLIHBIC cpeacTBa Ajisd MpOBCACHU A HpOMC)KyTO‘-IHOﬁ arTeCTalun


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

10.1. CoctaB OICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0ydaromuxcs Mo AUCHUTUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

By npoMexxyTouHOM aTTecTauuu [lepeueHb OLICHOYHBIX CPEJICTB
DKk3ameH Criucok BONPOCOB K 3K3aMEHY
JubdepennrpoBansbiii 3a4€T Cnucok BOpocoB
Brimonnenue KypcoBoii paboTsl DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUH K

COJICP)KaHUI0O  KypCOBOM  paboThl IO
JUCLUIINHE.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIII, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-0annpHast mKaga MOLYIbHO-PEHTUHIOBOM CCTEMBl Y HUBEPCUTETA, IIPABUIIA UCTIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOILLUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL.

Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMUPOBAHHOCTH KOMIETEHIIUH
OuieHKa KOMIIETEHIIMU
S-0ajuTbHas 1IKaa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

— o0yuaromuiicss riay0OKO W BCECTOPOHHE YCBOWI MPOTPaMMHBIN
Marepua,

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,
— ONMpasiCh HAa 3HAHUS OCHOBHOW W JIOMOJHUTEIHHOUN JUTEPATypPHI,
TECHO TMPUBSA3BIBAET YCBOGHHBIE  HAy4HbIE  TOJOXEHUS C
MPaKTHYECKOM JISATeIbHOCTHIO HAIIPABIICHNUS,

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMEBIC HM HJIEH;

— JIeJaeT BBIBOJIBI M 0000IIECHMS;

— cBOOOHO BJIAJCET CUCTEMON CIICIHAIM3UPOBAHHBIX ITOHSITHI.

— o0yuaromuiicss TBep0 yCBOWI MPOrpaMMHBINA MaTepuai, TpaMOTHO
U 1O CYNIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUSI C MPAKTUYECKOW NEATEIbHOCTHIO
HaIpaBIICHUS;

— apTYMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— BJIQJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHI.

— 00yyJaromuiicss yCBOHI TOJIbKO OCHOBHOM MPOTPaMMHBIN MaTepHal,
M0 CYIIECTBY M3JIaraeT ero, OMHMpasCh HA 3HAHUS TOJIEKO OCHOBHOM
JTUTEPATYPHI,

— JIOMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHs] B TMPAKTHUECKOM NMPUMEHEHHH 3HAHUN
HaIPaBJICHUS;

— c1abo apryMEeHTHPYET HAayJHBIC MTOJIOKCHHUS,

— 3aTpyAHsIeTCs B (OPMYITUPOBAHUHU BBIBOJIOB U 000OIICHUI;

— YaCTHYHO BJIQJICET CHCTEMOM CIICIMAIM3HUPOBAHHBIX MIOHITHHA.

— o0yJaronuiics He YCBOWJI 3HAYHTEIHLHOW YacTH IMPOTPAMMHOIO
MaTepuaa,

— IOMyCKaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TpHU
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HaIlPaBJICHUU;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHHUIA,

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHHS;

— He GopMYTHpPYET BHIBOJIOB U 00OOIIICHHIA.

«OTJIMYHO»
<Ga4YTCHO»

«XOpPOLIO»
<«GavYTCHO»

«YIAOBJICTBOPUTCIIbHO»
<«GavTCHO»

«HCYIOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabmuie 15.



Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa

Kon
Ne i/t [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa HHMKaTOpa
1 DnexTpodu3nuecKue CBOMCTBA MOITYIPOBOTHHKOB, OIIK-2.3.1
JIOHOPHBIE W aKIIENTOPHBIE PUMECH. I1K-2.B.1
2 DNEKTPOHHAs U JIbIpOYHasl IPOBOAMMOCTb. OIIK-2.V.1
3 DIIeKTPOHHO-IBIPOYHBII MEPEX0/I, €ro MpsMoe U 00paTHOE OIIK-2.Y.3
BKitoueHue. BAX p-n-nepexona. ITIK-2.V.1
4 bunonspabie TpaH3uCTOPHI (M300paskeHus d51eMeHToB p-N-p | OIIK-2.V 4
Y N-P-n, YpaBHEHMUsI Vsl TOKOB U HANIPSIKEHUH). I1K-2.B.1
5 Cxewmsl BkimoueHus bT mo OO, Ob, OK OIIK-2.B.1
6 CraTuyeckue BXOJAHBIE U BBIXOJIHbIC XapaKTePUCTUKHU OIIK-2.B.1
Tpanzuctopos ¢ Ob u O0. ITIK-2.V.1
7 Kosddummentsr ycunenust mo Toky B cxemax ¢ Ob u O3 (a, | OIIK-2.V.3
OLJIMH, B’ BHHH) IIK-2.V.1
8 Puznyeckas cxema 3amenienus bT npu Bkimouenuu ¢ Ob. OIIK-2.¥.3
9 ®dusnyeckas cxema 3amenienuss bT npu Bkmoyenun ¢ O0. OIIK-2.V.3
10 dopmaymzoBannbie Mojienu bT; cucrema h-mapameTpos. OIIK-2.Y 4
11 [ToneBsie TpaH3UCTOPHI € P-N-TIepexo0M, cToKo-3aTBopHbIe | OIIK-2.Y.5
1 CTOKO-MCTOKOBBIC XapaKTEPUCTHKH. I1K-2.B.1
12 [Tonebie Tpansuctopsl MIII-Tumna, cToko-3aTBOpHBIE U OIIK-2.V.5
CTOKO-HCTOKOBBIE XapPAKTEPUCTUKH. [1K-2.3.1
13 JMonHbIe U TPUOHBIE THPUCTOPHI OIIK-2.B.1
14 CumucTopsbl OIIK-2.B.1
15 bunonsipHeie TpaH3UCTOPBI C U30JIUPOBAHHBIM 3aTBOPOM OIIK-2.V.5
(IGBT). I1K-2.V.1
16 OnToanexTpoHuka. CBETOM3IyYarOINE JUOIbI. OIIK-2.3.1
I1K-2.B.1
17 OnToanexkTpoHuka. POTOIIEMEHTHI. OIIK-2.3.1
I1K-2.B.1
18 [TonynpoBonHuKoBbIe 0Bl [IpsiMoe n o6paTHOE OIIK-2.V.1
HanpspkeHue. BonpT-amnepHas XxapakTepucTrKa I10/1a. I1K-2.3.1
[ToporoBoe HanpsiKeHHUE.
19 CrenuanbHble BUJIBI IHOJ0B. Bapukarsl. OIIK-2.V.1
20 CrneuunanpHble BUAbI A100B. CTaOUIUTPOHBI OIIK-2.V.1
21 CrneunanbHble BUABI AMOA0B. TyHHENbHbIE U OOpallleHHbIE OIIK-2.V.1
JUOIBI. I1K-2.3.1
22 JIByX3aTBOpHBIE MOJIEBBIE TPAHZUCTOPBI. OIIK-2.¥.3
23 OY c npeoOpa3oBaHUEM. OIlIK-2.Y.3
24 AHaJI0roBbl€ NEPEKIIOYATENN U MYJIbTHUILIEKCOPBI. OIIK-2.¥.3
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / audd. 3adera
Kon
Ne n/m [lepeuens BonpocoB (3ana4) ans 3adera / qudd. 3adera HHMKATOPA
1 O6mue ceenenus 06 ycmnurensx. Knaccudukarus OIIK-2.3.1
AJIEKTPOHHBIX YCHITUTEIICH.
2 OcCHOBHBIE TIOKa3aTeH Ka4eCTBa dJIEKTPOHHBIX yCUIHTEICH OIIK-2.3.1
. N OIIK-2.V.1
(K, KI, KP, AUX, ®UX, 1MHEHHBIC U HETUHEHHBIC OIK-2.Y 4

WCKaKEHMS, TMHAMHYECKUH IUarna3oH, BHYyTPEHHUE TTOMEXH).

OIIK-2.Y.5




OIIK-2.B.1

3 CriocoObl BKITIOYCHHUS TPAH3UCTOPOB B YCHIIUTEIBHBIX OIIK-2.3.1
kackaznax (Ob, 09, OK). OIIK-2.V.5
4 PaboTa aKTHBHOTO 3JIEMEHTa B YCHUIIUTEILHOM Kackaje (3 OIIK-2.3.1
pa3HOBUAHOCTH cxeM ¢ OO, TepMOCTAOMIN3AIIHS TTOJIOKCHHUS OIlK-2.Y.3
pabouei TOUKH). OIlIK-2.V.5
5 [TocTpoeHre HArPy30YHOM PAMO TS PE3UCTHBHOTO OIIK-2.3.1
TpaHC(HOPMATOPHOTO KACKaIOB. OIIK-2.B.1
6 Pexxumbl paboThl ycunuTenbHBIX 51eMeHToB (A, B, AB, D, 835:532
©. OIIK-2.V.5
7 Pesucropusiit kackag ¢ OO (3KBUBaJICHTHAs CXeMa C OIIK-2.3.1
ucnonb3oBanueM h-napamerpos, K, KI, Rex, RBreix, KE). I1IK-2.3.1
8 [IInpokononocHbli pe3ucTopHsbIil kackan ¢ O3, HY u BU OIK-2.3.1
’ OIIK-2.V.3
KOPPEKIIHUS. OIIK-2.V.5
9 Pesucropnsiii kackag ¢ OK (OI1). OIIK-2.3.1
10 Pesucropusiii kackan ¢ Ob. OIIK-2.3.1
11 OGpartnbie cBs3u B ycuwmurelsix (Buasl OC, komuuectBennas | OTIK-2.3.1
OLICHKA). OIlIK-2.¥.3
12 O6mas xapaktepucTuka u TpedboBanus k napamerpam YIIT. | OIIK-2.3.1
13 Cxemotexnuka kackanoB YIIT, nuddepennmansaeie OIIK-2.3.1
YCUJIUTEIIN. [1K-2.3.1
14 CXGM(‘)‘TeXHI/IKa KaCKaILO,E: VIIT, reneparopbl CTaOUIBHOIO 825:5313
TOKa, “TOKOBOE 3epKajo”. K2V 1
15 Kackazpl ciBura ypoBHs (pe3UCTHBHBIN, co crabumurponomM, | OIIK-2.3.1
¢ tuonamu, ¢ I'CT). OIIK-2.Y.3
16 Oneparrionnsie yemurenu (OVY), oomme cBenenus, oomacts | OIK-2.3.1
npuMeHeHus, kodpdunuent ycuaeruns ¢ yaerom OOC (B OIIK-2.Y.5
o0uiem BHze). IIK-2.V.1
17 [Tapamerpsl OV: uneansHsble, peanbHble, CTpykTypa OY. 83?:3%11
18 UYacrothsie xapakrepuctuku OY (6e3 OOC u ¢ OOC). 835:5%11
19 [Tpumenenne OY: BoiBoj Beipaxkenus Wi K(f) B oOmiem OIIK-2.3.1
Buje; K-uueprupytouiero, K-HeMHBEpTUPYIOIIETO. I1K-2.3.1
20 [Tpumenenue OV: cymmarop (¢ HHBEPCHEH HOJISPHOCTH OIIK-2.3.1
CYMMHUPYEMBIX CUTHAJIOB), CXEMa CPAaBHEHHSI. OIIK-2.V.3
21 [Tpumenenue OY: unTerparop, AuddepeHunaTop. OIIK-2.3.1
22 [Mpumenenne OY: cymmaTop (6e3 HHBEPCHH TIOISIPHOCTH OIIK-2.3.1
CYMMHUPYEMBIX CHTHAJIOB). [K-2.¥.1
23 [Tpumenenne OY: JlorapupMuuecKuil yCHIUTEIb. OIIK-2.3.1
24 [pumenenne OY: AuTuiiorapuMUYSCKUIA YCHITHTEIb. OIIK-2.3.1
25 ITpumenenne OY: mepeMHOXKEHHE aHAJTIOTOBBIX CHTHAJIOB. OIIK-2.3.1
26 [Tpumenenne OY: akTUBHBIE GUIBTPHI OIIK-2.3.1
27 HuctpymenTansasie OY: BHyTpeHHEE YCTPOUCTBO U OIIK-2.3.1
0COOEHHOCTH MPUMEHEHHUs 1IK-2.B.1
28 CXeMbl JINHEWHBIX CTA0MITN3aTOPOB HANPSKEHHS OINK-2.3.1
‘ [MK-2.B.1
29 OIIK-2.3.1

CxeMbl CTaOMIIN3aTOPOB HAIIPSKEHUS C TPeoOpa30OBaHUEM

I1K-2.B.1




[lepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHhI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM JJisi KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOTHEHUSI KYPCOBOH paboThI

No 11/ [TpuMepHBIi TepeYeHb TeM I KypPCOBOTO IPOCKTHPOBAHM/BBITOIHEHHSI
KYpCOBOH paboThI
1 Pazpabotka aktuBHOro hminptpa Ha OV (1m0 BapuaHTam)
2 Pa3zpabotka maccuBHoro LC-dunbrpa (o BapuanTam)
3 Pa3paboTka ynpaiseMoro reHeparopa rapMOHHYECKUX CUTHAIOB (TI0
BapUaHTaM)
4 Pa3paboTka npeoOpa3oBarens HANPsDKEHUS MUTAaHUs (TI0 BAPHAHTAM)

Bompockl st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne /i [IpuMepHBIi epedeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

He npenycMoTpeHo

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT
Ne /i [lepeueHb KOHTPOJIbHBIX paboT
He npenycmoTpeHo

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSANOK MU MPOLEAYDPY
MPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIIUTLIUHBI

Meronudyeckue  ykazaHWsS UL  OOYYarOIIMXCS 1O  OCBOSHHUIO  JICKITHOHHOTO
MaTepuaia OCHOBHOE Ha3HauY€HHUE JIEKIIMOHHOTO MaTepuaa — JOTHYeCKH CTPOHHOE, CUCTEMHOE,
nIyOOKOE U SICHOE U3JI0KEHHE yaeOHOro MaTepuana. HazHadueHrne COBpeMEHHOM JICKITUU B paMKax
TUCIUIIMHBI HE B TOM, 4YTOOBI TOJIYYUTh BCIO HHGPOpPMAIMIO MO TeME, a B OCBOCHUU
q)YHHaMGHTaJ'IBHBIX HpO6J’I€M JAUCHUIIIINHBI, METOA0B HaquOFO IIO3HaHUA, HOBCfIHII/IX
JOCTHIKEHUI HaydYHOW MBICTU. B yueOHOM mpoliecce JIEKIHUsS BBITOIHSIET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHpOpMalMoHHYI0 (QyHKUMU. JIeKIHs pacKkphiBaeT MOHATHIHBIN anmapat
KOHKpPETHOW o0jacTu 3HaHUS, €€ MPOOJEeMBbl, JaeT IEeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
IIOKA3bIBACT B3ANUMOCBSA3b C }Ipyrl/IMI/I JOUCHUIINIMHAMH.

[IranupyeMsle Pe3YJIbTAThI IIPH OCBOCHUH 00YVYAIOIIMMHUCS JIEKIIMOHHOI0 MaTepHaa;

— TIOMy4Y€HUE COBPEMEHHBIX, [IEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAeseTCs EeJIEBOM YCTAHOBKOM K Ka)JI0M KOHKPETHOM TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOM pabOThI COBMECTHO C TPEI0IaBaTelIeM,

— pa3BuTHEe MpodecCHOHATBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpPEeaMETy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEPECa, HEOOXOAMMOTO /I CAMOCTOSITEIIBHOU pabOoTHI;




— TMOJIyYeHUE 3HAaHUM O COBPEMEHHOM YPOBHE PA3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3E
WX Pa3BUTHUS HA OMVKANUIITNE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MTOJIOXKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPATH UX B PA3JIMYHBIX (POPMYITHUPOBKAX);

—  TIOJyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHIA.

JlekuMOHHBI ~ MaTepuanm MOXET CONPOBOXKIATHCA JIEMOHCTpaluend CclaloB u
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MaTepuaja IpU MPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHK 10 JUCIUILIIMHE.

CTpyKTypa IpeaoCTaBACHMS JEKIIMOHHOI0 MaTepHaa:

— Amnanu3s npobyieMHOl cuTyaruu. [loctaHoBka 3aay.

— AHau3 METOJ0JIOTMYECKUX MMPUEMOB PEIICHUS TTOCTABJICHHBIX 3a]1a4.

— Paccmorpenue pemnieHnii mocTaBIeHHbBIX 3a/1a4 Ha KOHKPETHBIX MPUMEpax.

— AHanu3 TUMOBBIX OMMOOK, BO3HUKAMOIIMX MPU PEHICHUH AaHAJIOTHYHBIX 3a/1ad ¢
JPYTUMHU UCXOJHBIMU JAHHBIMH.

— BbIBOZIBI 1 peKOMEHIAIMH 10 UCIIOJIB30BAHUIO PACCMOTPEHHBIX METOIOB.

— OtBeTbl Ha BOIPOCHI CIIyHIaTENIEH.

Metoanueckue ykazaHusi 10 OCBOEHUIO JEKIIMOHHOTO MaTepuaia ¢ cetu HTepHer:

1. Exunoe 0kHO jocTyIa K oOpasoBarenbHbIM pecypcam: http://window.edu.ru/:

(O mpoekre: MadopmannonHas cucteMa "EnnHoe OKHO M0CTyIa K 00pa3oBaTelbHBIM pecypcam”
MPE0CTABIACT CBOOOMHBIN JOCTYII K KaTaI0Ty 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U MOJTHOTEKCTOBOM
9JIEKTPOHHOH y4eOHO-MeToANYeCKOl OrbnroTeke At 001ero 1 npoecCHOHANBEHOTO 00pa30BaHuSI. )

1) CxeMOTeXHHKa aHAJIOTOBBIX HHTErPAIbHBIX CXeM: YueOHoe mocobue

http://window.edu.ru/resource/453/76453

2) CXeMOTEeXHHKA aHATIOTOBBIX 3JICKTPOHHBIX YCTPOUCTB: [TUCHMEHHbIE JIEKIIUH

http://window.edu.ru/resource/204/25204

3) OmepaliOHHbIE YCHUITUTEIH

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

4) Pacuer GpunbTpoB: YueOHOE mocoOue

http://window.edu.ru/resource/542/68542

2. Jlpyrue UHTEpPHET- pECypChI:

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

Buneo nekuuu mo snextponuke: http://easyelectronics.ru/video-lekcii-po-elektronike.htmi

11.1. Metoauueckue ykazaHus sl 00y4aroLIuXcs 10 Y4acTHIO B CEeMUHapax
He npenycMoTpeHo yueOHbBIM MJIaHOM.

11.2. Meroanueckue ykazaHHus UIsI OOYYArOIIUXCS IO TPOXOXKICHHUIO TPAKTHUECKUX
3aHATHI

[IpakTrueckoe 3aHITHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aIiy y4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BHIOTHEHUN 00YyJaIOIIUMUCS MO PYKOBOJACTBOM MperogaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OTIHITA TBOPUYECKOH JAEITETHHOCTH.

[lenmpr0 MpakTHYECKOTO 3aHATHUS TSI 00YUYAIOIIEroCs SBISIETCS MPUBUTHE O0YYarOIIMMCS
YMEHUI 1 HABBIKOB MPAKTUYECKOU E€ATETbHOCTH 10 U3YyYaeMOU AUCIUIUINHE.

[Tnanupyempie pe3yIbTaThl TP OCBOCHUH O00YUYAIOIIUMCS TPAKTUISCKUX 3aHITHIA:

— 3aKkperuieHue, yriayOJeHue, pacHIMpeHue MW JeTaiu3allvds 3HAHUW TPHU PEIICHUU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOU aKTUBHOCTH;
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— OBJIaACHUC HOBBIMU MCTOAAMU U MCTOAWKAMHU H3YUYCHUA KOHerTHOﬁ y‘-Ie6H0ﬁ
JUCHUIIIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJTYYEHHBIX 3HAHUHA JUIs
BBITTOJIHEHHSI 33 /IaHHIA;

— olecrnieueHre PalMOHAIBHOTO COYETAHHS KOJUICKTMBHOM W MHIMBHIYaJTbHOH (GOopM
00yueHusl.

TpeOGoBaHust K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN
Y4eOHO-MeTONUYECKUE  MaTephalibl A [POBEIEHUS  IMPAKTUYECKUX  3aHSITHM
YTBEPIKIAAOTCS Ha 3acelaHuu Kadeapsl U BHIKJIABIBAIOTCS MPEMOAaBaTelieM B Hadajae ceMecTpa
B cucteMy LMS u B 1uuHbBIN KaOMHET CTyACHTA.
Jlist ipoBenieHUsT MPAKTHUYECKUX 3aHATHH MOXKHO TaK)KE€ PEKOMEHJIOBATh CIIEAYIONINE
y4eOHO-METOINYECKUE U3TAHUS:
1) [621.38 K 21] BupryanbHas 3iekTpoHHKa. KommbroTepHOE MOCIHPOBaHUE
aHaJoroBbeIX yctpoiicTts. / ['.A. Kapnames. - 2-e u3a., crep. - M.: ['opsiuast nunus -
Tenexom, 2009. - 260 c.
2) [004.9 A 92] MeTroabl IPAaKTHYECKOTO IMIPOCKTUPOBAHUSA CPEICTB KOHTPOJIS KauyecTBa
Y TUArHOCTHKH: METOIUYCCKIEC YKa3aHUS K MPAKTUICCKUM 3aHATHSM H JTA00PATOPHBIM
paboram / B.A. Aranos. CII6: U3n-Bo ['YAII, 2010. - 35 c.

11.3. Metoauueckue ykazaHus Uit 00y4YarolUXCs IO BBHITTOIHEHUIO Ta00PaTOPHBIX paboT

B xoze BIMIOTHEHNUS J1a00OPATOPHBIX PA0OT 00YUAIOIIUIICS JOIDKEH YIITyOUTh M 3aKPETUTh
3HAHUS, IPAKTUYECKNUE HABBIKH, OBJIAJETh COBPEMEHHOW METOJIMKOM M TEXHUKON 3KCIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAUOHHON XapaKTepUCTHKOW oOydaromierocs. BrinonHenue
1a00paTOPHBIX pabOT COCTOUT U3 HKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PacYeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

BeinonHenue 51ab0paTopHbBIX paboT 0O0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOol Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIoIUuX OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpeTeHrEe HABBIKOB UCCIIEAOBAHUS MTPOLIECCOB, SBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILIMHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3allds TEOPEeTUYECKUX 3HAHUN, TMOJYYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 H3y4aeMON AUCHUIIMHE;

— INpHOOpeTeHrEe HaBBIKOB CAaMOCTOSTENILHON paboThI € 1aOOpaTOpHBIM 000PYA0BaHUEM
U ipudopamu.

3ajaHue U TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

VY4uebHO-MeTOIMYEeCKHe ~ MaTepuajibl  JUIsl  [pOBEAEHUs  JTabOpaTOpHBIX  paboT
YTBEP)KJIAIOTCS Ha 3acelaHiy Kadeapsl U BBIKIIAIBIBAIOTCS MPETIOIaBaTeNIeM B Hadalle CeMecTpa
B cucreMy LMS u B ntnuHbIif kaOuHET CTyAeHTa.

[IporpaMma uccienoBaHuii B paMKax KaxJ10i U3 1abopaTopHbIX paboT, ONMMCAaHHBIX B
METOAMYECKUX YKa3aHUAX 110 JIMHEHHBIM JIEKTPOHHBIM YCTPOICTBaM, OpraHM30BaHa 1Mo 001ei
cxeme:

- UCCTIeI0BaTh aMILTUTYIHYI0 XapakTepucTuky: Uppix=Yy1(Ugx);

- uccrienoBath AUX: Uspix=y2(f);

- UCCIIeI0BaTh HArpy304yHyto xapakTepucTuky: Uppix=Y3(RH);

- U3MEHUTH YTO-1H00 (B COOTBETCTBUU C MPOrpaMMON HCCIEAOBAaHUN ISl KOHKPETHOU
paboTB) B HCCIIEAYEMOH CXeMe M IMOBTOPUTH u3MepeHus xapakTepucThuk Uppix=Yy1(Usx),
Usbix=y2(f) 1 Uppix=y3(RH) C 1eIbI0 OLEHKH BIUSHUSI 3TOr0 W3MEHCHHS Ha XapaKTEPUCTHKU
YCTPOMCTBA.




B HekoTopsix paboTax HEKOTOpbIE MyHKThl MCCIEJOBAHUN MOTYT OTCYTCTBOBAaTh, €CIIU
XapaKTEePUCTUKA JUIsI HUCCIEAYEMOIO YCTPOMCTBA HE HMeEET NPUHLMIIMAIBHOIO 3HAYCHUS, a
HOPSI0K IPOBEIEHHS U3MEPEHUN MOXKET ObITh JPYTUM.

IIpn npoBeneHUM HCCIECNOBAaHUM JIMHEHWHBIX AIEKTPOHHBIX YCTPOMCTB HCIOJIB3YHOTCS
reHepaTopbl TAPMOHUYECKUX CUTHAJIOB, OCLMILIOrpadbl, CTPENIOYHbIe U HUPPOBBIE BOIBTMETPHI
Y aMIIEpMETPBI, a JUIsl TOYHOTO 3aJaHMsl 4acTOThl BXOJHBIX CUTHAJIOB (B TeX paloTax, Ize 3Ta
TOYHOCTb Ba)KHA) IPUMEHSIOTCS 3JIEKTPOHHOCUETHBIE YACTOTOMEPBI.

[Ipexne yem mpHuCTynaTh K KaKUM-THO0 M3MEPEHUsIM, HY>KHO MPEABAPUTEIBHO H3YUHTh
IPUHIUIHAIBHYIO CXEMY HUCCIIEAYEeMOro YCTPOWCTBA, 03HAKOMUTBCS ¢ COCTaBOM J1a00paTOpHOM
YCTaHOBKH, PACIOJI0XEHHEM OpPraHOB KOMMYTAIlMM M YIIpaBJICHHs JIaOOpPaTOPHOTO MakeTa, a
TaKXe Hay4YMThCs M0JIb30BaThCS U3MEPUTENbHBIMU IIpubopamu. Kpome Toro, HemocpeacTBeHHO
nepel BBIIOJHEHHEM 1a00paTOPHOM paOOTHI CIIEAYET COrNIaCOBATh C IPENOJaBaTeIeM IPOrpaMmy
UCCIIeIOBaHUN (IIOJTYYUTh BApUAHT 3aJjaHUs), IOATOTOBUB IPOTOKOJI B COOTBETCTBUU € (HOPMOIA,
NPUBEJCHHON B MPHJIOKEHUM NIl KaXI0M pabOThI, MPEIBAPUTEIBHO OTMETHB Ha €r0 IEePBOM
JMCTE COCTaB OpUrajbl CTYAECHTOB.

Jlabopatopuas pabora Nel (makeTNel8).

HccnenoBanue 3IEKTPOHHBIX YCTPOMCTB, NMOCTPOCHHBIX Ha OCHOBE IPELU3HOHHOTO
oneparmonHoro ycunurens K140V /11408

B pasznbix coueranusx nepekimoyareneid S1, S2 u S3 Ha mabopaTopHOM MakeTe MOXKHO
CO3/1aBaTh CJIEIYIOIIUE CXEMBbI:

- MacmTabHoro ycunurens Ha ocHoBe OY B HHBEPTUPYIOLIEM BKIIOYCHUH;

- MacIITabHOro ycuiauTess Ha ocHoBe OY B HEMHBEPTUPYIOIIEM BKIIOUEHUY;

- UHTETPUPYIOILErO YCUIIUTEIS;

- (huabTpa BHICOKUX YACTOT.

JUis 1mpoBeneHUs SKCHEPUMEHTOB HCIIOJIB3YIOTCS LIMPOKOAMANA30HHBIM TeHEepaTop
CUTHAJIOB, BOJIbTMETPHI IlepeMeHHoro Toka B3-38 u ocuusuiorpad.

Topsnok BeMonHEHNs paboThr Nell

1. CornacoBats ¢ mpenogaBaTesieM IporpaMMy HCCIIEI0BaHUN.

2. Bxirounth 1a00paTOpHYIO YCTAHOBKY M U3MEPUTENbHBIE IPUOOPHI.

3. IloaroroBuTh 1a00PATOPHYIO YCTAHOBKY K paboTe, BHIIOJIHUB CIEAYyIOIIEE:

- K kiieMMaM X 1-X2 makeTa MoAKIIOYUTh BBIXOJ TeHEpAaTOpa CUTHAJIOB M BOJIBTMETD;

- K KiieMMaM X3-X4 MoJIKII0YUTh OCHUIIIorpad U BTOPOi BOJIIBTMETP;

- IEPEKIII0YATeNId yCTAaHOBUTH cienytomum oopazom: S3 B I, S4 B 11, S5 B 3;

- YCTaHOBUTH Ha F€HEPATOPE CUTHAJIOB PEXKUM TapMOHHUYECKUX KOJIeOaHUH.

4. CHATh aMIUTUTYTHYIO XapaKTepUCTUKY MaclITabHOro ycuiurens Ha 0aze OY

K140Y 11408 B pa3nu4HbIX cXeMaxX BKJIIOUEHUSI.

JUjis 3TOro yCTaHOBUTh HAa T€HEpPATOpPE CHUTHAJIIOB MUHHUMAJbHBIM ypOBEHb CHTHala U
3a/laHHOE IIPETOJaBaTeNIeM B MIPOTOKOJIE PE3YJIBTaTOB U3MEPEHUIN 3HAYEHHE YaCTOTHI BXOAHOIO
curHana fgx (ecnu He 3a7aH0, TO ycTaHOBUTH fex = 100 I'm).

Janee, mocienoBaTesIbHO 3aaBast nepexaodareasiMu S1 u S2 paznuuxble KOHPUTYpanun
HCCIIETyEMON CXEMBI:

a) MacIITaOHBINA ycuiuTellb Ha ocHoBe OY B HHBEpTUpYIOIIeM BKItoueHHH ¢ R=10 kOm n
ROC-=22 xOwm (S1 B monoxenuu I, S2 B nonoxxenuu 1);

0) MacitabHbIi ycunurenab Ha ocHoBe OY B mHBepTUpYIoIIeM BKiItoueHHH ¢ R=10 kOM u
ROC-=100 kOwm (S1 B nonoxenuu 1, S2 B nonoxenuu 2);

! MonpobHO MOPAROK BHINONHEHUs 71abOPaTOpPHOI PabOTHl MpHUBEAEH TOJNBKO i pabotsl Nel. AHanmoruunsie
WHCTPYKIMHU JJIS1 BBIIIOJHEHUS JTaOOPATOPHBIX Pa0OT HPUBEAEHBI B METONMUECKUX YKa3aHUAX K Ja0OpaTOpHBIM
paboram. B mpminokeHHH K JaHHOW paboueil mporpamme COAEp)KaTCsl MPOTOKOIBI MCCIEIOBAHHSA 3IEKTPOHHBIX
YCTPOUCTB, KOTOpPBIE TPEACTABISIIOT CO0OW KpaTKoe W3JIOKEHUE TOpSAAKa BBHITIOTHEHUS KaXJIOH paboThl,
CTPYKTYpPHpPOBaHHOE B BHAE TaOmWIBl wnccienoBaHuil. @alnbl METOANYECKHX YKa3aHWH BBIKJIAABIBAIOTCS
npernoyaBareneM B Havane cemectpa B LMS I'VAIL



B) MacIITaOHBIN ycuiauTelb Ha ocHoBe OY B HEMHBEpPTUPYIOIIEM BKItoueHUH ¢ R-=10
KOm 1 ROC-=22 kOwm (S1 B nonoxenuu 11, S2 B monoxennu 1),

UCCIIEIOBATh AMITUTYTHYIO XapaKTePUCTUKY KaXJI0TO U3 YCTPOUCTB.

Jliig 3T0TO ClelyeT, U3MEHSS ypOBEHb BXOIHOr0 HanpskeHus Upx B 1uana3oHe ot 2 MB
no 5 B, usMmepars HanpspkeHue curHana Ha BbixoAe Uppix. st m3mepenuss Upx u Uspbix
UCIIONB3YIOTCA BOJbTMETPHl B3-38. Pe3ynbrarhl M3MepeHuil 3aHOCUTH B MPOTOKOJ, 3arOIHSIS
sA4YeiKU TaOIUIBI B TPOTOKOJIE U3MEPEHHIA.

@®opMy BBIXOJHOTO CHTHala CJeIyeT KOHTPOJIUpPOBaTh MO ocuwuiorpady H IpU
MOSIBJICHUH HEIMHEWHBIX HWCKaXeHUH (Jto0ble 3aMeTHble OTINYdsS (OpPMBI CHTHal1 OT
rapMOHUYECKOH (YHKIMHM) HYXHO 00s3aTeNbHO JeNaTh IIOMETKH B TIPOTOKOJE BO3JE
COOTBETCTBYIOIIUX 3HaUeHUN UpIx.

5. UccnenoBaTh aMILTUTYAHO-YaCTOTHYIO XapaKTEPUCTUKY MacIITaOHOTO YCHIIMTENs Ha
6aze OY K140V /11408 B pa3auvHbIX CXeMaxX BKIFOYCHUSI.

VYCTaHOBUTh Ha IE€HEPAaTOPE CUTHAJIOB BXOJHOE HAIPSHKEHHE HA CEPEIMHE JIMHEHHOIo
y4acTKa aMIUIUTYJAHON XapaKTepUCTHKU (MPUOTU3UTENHHO PAaBHOE IOJIOBUHE TOTO 3HAYEHUs
MaKCHMAaJIbHOT'O BXOAHOI'O HAMPSKEHUS, IPU KOTOPOM HU B OJTHOM M3 UCCIIEIOBAaHHBIX B II. 4 cXeM
He ObUTH 3aMeUYeHbl HEeIMHEWHbIE HCKa)KEHHUsI BBIXOITHOTO CUTHANA).

Hanee, mnocnenoBarenbHO 3ajaBas nepexiarodarensmMu S1, S2 u S3  pasnuunble
KOH(UTYpaIK UCCIIeyeMON CXEMBbI, HCCIIEI0BaTh:

a) MacmTaOHBINA ycuuuTelb Ha ocHoBe OY B mHBepTHpYIomeM BrimoueHnn ¢ R=10 kOm u
Roc=22 xOwm u nipoctoii nemnpto yactotHoM kKoppekunu OV (S1 B monoxkenuu I, S2 B monoxeHnu
1, S3 B nonoxenuu I);

0) MaciTabHbIi ycunutens Ha ocHoBe OY B nHBepTUpYIOIIEeM BKItoueHHH ¢ R=10 kOM u
Roc=22 kOm u cnoxxHoit uenpto yactotHoi koppekuuu OV (S1 B nonoxxenuu I, S2 B nonoxxeHun
1, S3 B monoxenuu II);

B) MacITaOHBIN ycunuTenb Ha ocHoBe OY B nHBepTHpYIonieM BKitodeHnu ¢ R-=10 kOm
u ROC-=100 xOM u mpoctoii nenpto yactoTHON Koppekuuun OV (S1 B momoxkenuu I, S2 B
noJyio>keHuu 2, S3 B nonoxenut l);

B) MaciTabHbIN ycunuTteab Ha ocHoBe OY B uHBepTHpYIoMieM BkitoueHuu ¢ R=10 kOm u
Roc=100 kOm u cnoxHoM 1enpo yactoTHOM koppekunu OV (S1 B monoxenu I, S2 B nonoxeHuu
2, S3 B nonoxenuu II), nccaenoBarb aMIIMTYAHO-YACTOTHYIO XapaKTEPUCTHKY KaXXIOro M3
YCTPOMCTB.

Jis 3TOrO ciexyer, W3MEHsAs 4YacTOTy BXOJHOrO curHaia fpx B JuamasoHe OT
MUHUMAJIBHOTO JI0 MAaKCHMaJbHOI'O 3HA4Y€HHUA (B COOTBETCTBUM C BO3MOXHOCTSMU
UCIIOJIB3YEMOr0 T€HepaTopa TAPMOHUYECKUX CUTHAJIOB), U3MEPATh HAIPSIKEHUWE CUTHala Ha
Bbixofie Uppix. 3Hauenue Upx cienyer NONIEPKUBATh IOCTOSHHBIM JUISl  KaXKAOro
yCTaHaBJIMBAEMOI'0 Ha reHepaTope 3HaueHus yacToThl fex. s konTposs Usx 1 u3Mepenus Ubix
UCIOJNB3YIOTCS BONbTMETphl B3-38. Pesynbrarhl u3MepeHuil 3aHOCUTH B IPOTOKOJ, 3aMOJHSSA
CTONOIIBI TAOIHUIIBI B TPOTOKOIIE.

6. lccnenoBarh aMIUIUTYAHO-YaCTOTHYIO XapaKTEPUCTUKY UHTETPUPYIOIIErO YCUIUTENS
Ha 0aze OY K140VY/11408.

Cob6partp unTerpupytonmii ycunutenb Ha OV, yCTaHOBUB MEPEKIIOYATETN CIASAYIOIINM
obpazom: S1 B monoxkenue I, S2 B monoxenwue 3, S3 B monoxenue I.

Janee, 3amaBasi pa3IW4yHbIE 3HAYEHUsS 4YAcCTOTHl BXOJAHOTO CHUTHaIa fpx, H3MEpsTh
HarnpsbkeHue curxana Ha Bbixojie (Upbix) ¥ 3aHOCUTH JIaHHBIE B TA0JIMIly B IPOTOKOJIE. 3HAUCHHE
Ugx cienyeT yCTaHOBUTH TaKUM ke, KaK U B 1. 5, ¥ OJIIEP>KUBAThH €0 TOCTOSIHHBIM JIJIS1 KasKJI0TO
YCTaHABIMBAEMOT0 Ha T€HEPATOPE CUTHAJIOB 3HAUEHUS YaCTOTHI fBx.

7. Ilo oxoHuanuu paboTel W/mWiaM 3a 3..4 MUHYTHI 10 KOHLA 3aHSATHS BBIKJIIOYUTH
W3MEpUTENIbHbIE TPHUOOPHI, JTa0OpPaTOPHBIA MAaKeT U TMOMANUCATh MPOTOKOJN H3MEPEHUU Yy
npernoaaBaress.

KonTposbHbIe BOmpock! 110 1adbopatopHoii padote Nel (MakeTNel8).



1. Kakoe yCTpoiCTBO Ha3bIBalOT OINEPALMOHHBIM ycuUiuTeleM, yeM orTimdaercs OV ot
JIpYTUX yCUIUTENEn?

2. Kakum TpeboBaHuUsAM JOKEH YIOBJIETBOPSITH UACANBHBIN ONEpalluOHHBIN YCUIIUTENb U
nouemy?

3. [Tosicaute cBOMCTBO BUPTyalbHOTrO HYJE OY Ha KOHKPETHOM MpHUMEPEe MacIITaOHOTO
YCHJINTESL.

4. Tlepeuncnure Kackaabl THIOBOW CTpyKTyphl OY u chopmynupyiite TpeboBaHwmS,
KOTOpBIE K HUM IIPEIbSABISIOTCS.

5. B yacTHOCTH, KaK MPOSBISAETCS OTIUYHE COOCTBEHHOTO KOA(PHUIMEHTA YCHICHUS OT
0eCcKOHEeUHOCTH B paboTe MacmTabHOTO yCUIUTENS?

6. Kak ckas3piBaeTcs KOHEUHOE 3HAUEHUE BXOJHOIO COMPOTHBIEHHUS peanbHoro OV Ha
3HaYeHUU K03 (PUIIMeHTa yCUIIeHUsI MacIITAOHOTO YCHIINTEIsA?

7. W300pazute cxemy wmacmrabHoro ycwiautens. Jlalte BbIBox (GopMynbl Uisi €ro
KOd(pUITMEHTA YCUIICHUS.

8. Kaknmu eme napamerpamu (momumo RBX, RBBIX u K0) xapakrepusyercs OY?

9. 300pa3ure cxeMy CyMMHUPYIOIIET0 YCHIINTEINSA. BriBeuTe BRIpakeHNE, CBA3BIBAIOIICE
HAIPSDKEHUS Ha BXOJAX C HANPSHKEHUEM Ha BBIXOJIE.

10.1300pa3ute cxemy uHTErpupytomero ycwimresns Ha OY U BhIBEAUTE BHIPAKECHHUE IS
€ro 4aCTOTHOM MepeaTOYHON XapaKTePUCTUKH.

11.Kakue TpeboBaHMS MPEABIBISIOTCS K YaCTOTHBIM cBoiicTBamM OV ?

12.Kakoii QaxTop OrpaHu4YMBaeT MaKCUMAJIbHO JIOMYCTUMBbIC 3HAYCHHs HOMHHAJIOB
COIPOTHUBIIEHUH B CXEME MacCIITaOHOI0 yCUIIUTEINA?

13.Kakoii (hakTop OrpaHMYMBAeT MHHHUMAJIBHO JIOMYCTUMBIE 3HAUYEHUS HOMHHAJIOB
COIPOTUBIIEHUH B CXE€ME MaCIITaOHOI0 yCUIIUTEINS?

14.ITouemy 3HaueHue conmpoTuBieHus R+ He BmuseT Ha KOO ULIMEHT yCUIIEHUS CXEM
MacIITaOHBIX yCUIIUTEIEH?

15.C kakoii 11efbl0 B CXeMbl MaCHITAOHBIX YCHJIUTENEH BBOAAT COMPOTUBIICHHE B IEMU
HeuHBepTUpytomero Bxoaa (R+)?

16.ITosicauTe cMBICT TEpMUHA "YacTOTHAs! KOpPpEeKLUA" NpUMEHUTENBHO K OV

17.BeiBeaute popmyny it AUX cxemsl Ha OY B HHBEPTUPYIOIIEM BKIOYEHHUH, KOT 1A B
LENH OTPHUIATEIbHOM 00paTHOM CBSA3M BKIIHOYEHA MHIYKTHUBHOCTb.

JlaGoparopnas padora Ne2 (maketNell).

HccnenoBanue n30MpaTelbHOTO YCUITMTENSI HU3KOM YaCTOTHI.

Lenb paGoTHI: MPaKTUYECKOE UCCIIEOBAHUE CBOMCTB HU3KOYACTOTHOTO U30MpATEIHLHOIO
YCHJIUTENSI HA OCHOBE OTEPAIMOHHOTO YCHJIMTENS C TBOWHBIM T-00pa3HBIM (QMIBTPOM B HEMH
00paTHOM CBSI3H.

B pabote mocnemoBaTenbHO HWCCIEAYIOTCS aMIUTUTYAHO-YAaCTOTHBIE XapaKTePHUCTUKU
CIENYIOIIUX YCTPONCTB:

- ONEpalMOHHOIO YycuuTenss ©0e3 oOpaTHOW CBsA3M (B pe3yjbTaTe ONperensercs
JKCTIepuMeHTanbHoe 3HadeHue Ko);

- nBoiHOTO T-00pa3HOro MOCTA;

- U30UpaTeIbHOTO YCUIIUTENS, TOCTPOEHHOTo Ha ocHoBe OV, oxBaueHHoro 2T-MocToMm B
[ENH OTPUIIATEIbHON 0OpaTHOM CBS3H.

KoHTponbHBIE BOITPOCHI

1. KakoBa ¢u3nueckasi CymHOCTb IPOIIECCOB, JIEkKAIIUX B OCHOBE CEIEKTHBHOTO

a¢ddexra gBoitHoro T-ob6pasHoro ¢pumbTpa?

2. N300pa3ute aMIUIMTYAHO-9aCTOTHYIO U ()a3049aCTOTHYIO XapaKTePUCTUKH J1BOitHOTO T-
00pa3Horo GuiIbTpa U MOSICHUTE HA 3TOM MPUHIUI €ro PYHKIIMOHUPOBAHUS.

3. Jlaiite oOBsiCHEHHE N30UpaATELHOMY CBOMCTBY OIEPAIIMOHHOTO YCHIIUTEISI C ABOMHBIM
T-o0pa3HbIM PHIIBTPOM B IIETTH OTPUIIATETLHOI 00pATHOM CBS3U, OOBSICHHUB, B YACTHOCTH, TIOUEMY



Ha 4acToTe KBaszupe3oHaHca y 2T-mocrta Habmomaercs muaumyM AUYX, a y ycumurens ¢ 2T-
MOCTOM B IIeTI 00OpaTHOM CBSI3M Ha TOW e 4acTOTe OKa3bIBaeTcst MakcumMyMm AYUX?

4. Ouenute BimsHHE Kodddunuenta ycwienus OY Ha uzbupareiabHbie CBOWCTBA
YCHIIUTENSI ¢ IBOMHBIM T-00pa3HbIM MOCTOM B 1IN OOPATHOM CBSI3U.

5. Kak u3MEeHUTh 4acTOTy KBa3HpPE30HAHCA MOJOCOBOTO M30UPATENILHOTO YCHUIIUTENS C
4aCTOTHO-3aBHCUMOM 00paTHOM CBSI3bI0?

6. Uto Takoe HOOPOTHOCTH MOJIOCOBOTO M30MPATEIHHOIO YCHIIUTENS, U KaKUM 00pazoM
MOJKHO BJIUATDH Ha €€ 3HaueHue?

7. llpoaHanu3upynTe, KaKk MOXKET MOBJIUITh YBEIUYEHUE CONTPOTUBIICHUHN pe3ucTopoB 2T-
MOCTa IIpM COXpPaHEHMHM 4YacTOThl KBasupe3oHaHca (T.e. emkocth Cl - C3  Takxke
POMOPLUOHAIIEHO YMEHbILAI0TCS) Ha aMIUIUTYIHO-4aCTOTHYIO XapaKTePUCTUKY
n30UpPaTEIbHOTO YCHIINTENS?

8. Kakue emé cymecTBylOT CIocoObl peaau3anuy u30upaTenbHbIX yCcuianTenei? B yem
3aKJIIOYAIOTCA  MPEUMYIIECTBA PACCMOTPEHHOTO  CIIOCO0a TMOCTPOCHHS M30MPATENLHOTO
YCHJIUTENS U B YeM HEJJOCTATKU 3TOT0 criocoba?

9. Ilpoananu3upyiite BO3MOXHOCTh CO3/IaHUS N30UpaTeapbHOro ycunurens Ha 6aze OV ¢
LC-koHTypoM B 11enid 0OpaTHOM CBSI3U U AAiTE MOSCHEHHUS.

10. HazoBuTe 001acTM NPUMEHEHUS YacCTOTHO-U30MpATENIbHBIX YCWIWTENEW W JaiTe
pa3BepHyThle KOMMEHTAPHH.

11. Kakue QaxTopsl OrpaHMYUBAIOT BBIOOP HOMHHAJIOB KOMIIOHEHTOB JBOWHOTO T-
00pa3HOro MocTa Mpu 3aJaHHON YacTOTe KBa3upe3oHaHca?

12. Hapucyiite xakoii-uuOyap Bapuant cxembl ®HY Ha ocHoBe OV, 0XBaueHHOIo
YaCTOTHO-3aBUCUMOM 00paTHOI CBS3bI0, U TIOSICHUTE IPUHLIUII €€ TOCTPOSHUS U PaOOTHI.

13. Hapucyiite kakoi-HuOyap Bapuant cxembl ®BY Ha ocHOoBe OV, 0XBayeHHOIO
YaCTOTHO-3aBUCUMOM 00paTHOI! CBSI3bI0, U TIOSCHUTE MPUHIUII €€ TOCTPOSHUS U PaOOTHI.

14. Hapucyiite kakoii-HUOyJb BapuaHT cxeMbl P® (pexxekTopHOro (huiabTpa) Ha OCHOBE
OV, 0XBaue€HHOT0 YaCTOTHO-3aBUCHUMOM 00paTHOMU CBA3BIO, U MOSICHUTE MIPUHIIMII €€ TTOCTPOSHUS
U paboTHI.

JIaboparopnas padota Ne3 (MaketNel0).

HccnenoBanue ycuauTessi, IOCTPOEHHOr0 Ha ocHOBe Mukpocxembl K118V H1

enb pa®oThl: M3yueHUE MPUHIUIIOB IOCTPOEHUS TPAH3UCTOPHBIX YCUIIUTENEH yCTPONUCTB
C PE€3UCTUBHO-EMKOCTHBIMH LIETISIMU MEKKACKAIHBIX CBA3€H, METOIUKHN U3MEPEHUS U pacyeTa ux
XapaKTepUCTHK Ha npumepe mukpocxemsl K118VHI.

KoHTpobHBIE BOIIPOCHI:

1. OOBsicHUTE HA3HAYEHHE KAXJI0TO AJIEMEHTa CXEMbl TUIIOBOTO YCUIIUTENILHOTO KacKaaa
Ha OUIOJISIPHOM TPaH3UCTOPE.

2. llepeuncnute BHUIBI MEXKKACKAJHBIX CBsI3ed U JAalTe UX CPaBHUTEJIBHYIO
XapaKTEPUCTHKY.

3. OOpscHUTE Ha3HAYEHUE OTPULATENILHON O0OpaTHONW CBSA3M 1O TIOCTOSIHHOMY U
NEPEMEHHOMY TOKY M CXEMOTEXHHUYECKHE CIIOCOOBI ee pean3alnu.

4. V3noxuTe METOIMKY aHalM3a YaCTOTHBIX XapaKTEPUCTHK YCHIIUTENS C PE3UCTUBHO-
€MKOCTHBIMU MEKKACKaHBIMH CBS3SIMH.

5. Ilepeuncnure criocoObl U3MEHEHUS KOAPHUIIUEHTA YCUIICHHS YCUIIUTEIbHOTO KacKaia
Ha OUMOJISIPHOM TPaH3UCTOPE.

6. OObicHUTE METOAUKY W3MEpPEHUs BXOAHOIO U BBIXOJHOTO CONPOTHUBIICHUS
AIIEKTPOHHOI'O yCTPONUCTBA.

7. O6bsicHUTE HAOJI0IaeMbIi XapaKTep Harpy304HON XapaKTePUCTUKH.

8. O0bsacHUTEe HaOIIOMaeMBI XapakTep SKCIEPUMEHTANIbHO CHATOH AUYX ycunurens B
00J1aCTH HU3KUX YaCTOT.

9. O0bsicHUTE HAOIIOAAEMBIA XapaKTep AKCHEPUMEHTANbHO cHATOM AUX ycuinutens B
00JacTy BHICOKHMX YacTOT.



10. CpaBHHUTE pacyeTHYIO U SKCIEPUMEHTANIbHYI0O AUX, yKaXuTe BO3MOKHBIE MPUYUHBI
WX OTJINYHSL.

11. Tlepeuuciaure crmocoObl HU3KOYACTOTHOMW KOPPEKIMH aMILUIUTYIHO-4aCTOTHOM
XapaKTEPUCTUKU TPAH3UCTOPHBIX YCUIIUTENIEH.

12. Tlepeuncnaute crmocoObl BBICOKOYACTOTHOM KOPPEKIMH aMIUIMTYJHO- YacCTOTHOM
XapaKTEPUCTUKU TPAH3UCTOPHBIX YCUIIUTENIEH.

13. IIpoananu3upyiite, kak nmopiauset Ha AUX HCCIIeI0BAaHHOTO YCUITUTES IMOIKIIIOUCHHE
OJIOKMPOBOYHOI €MKOCTH MKy BbIBOAOM 11 m obmum mpoBogom (Tpedyercss HapucoBath 2
AUX: UCXOIHYIO U C TTOAKITIOYCHHOM €MKOCTBIO).

14. IIpoananusupyiite, kak nosuuser Ha AYX rccieg0BaHHOTO YCHIIUTENS OAKIIIOUEHUE
OJIOKMPOBOYHOM €EMKOCTH MEKTy BBIBOJIOM 2 1 OOIIMM ITPOBOIOM (TpedyeTrcs HapucoBath 2 AUX:
UCXOJHYIO U C OJKIIOYEHHON EMKOCTBIO).

15. lIpoananmu3upyiite, kak nmosiuser Ha AUX rcCIeI0BaHHOTO YCUITUTENS MOAKITIOUCHNE
0JIOKHPOBOYHON EMKOCTH MEX/1y BBIBOJIOM 5 U 00IIMM NPOBOJIOM (TpedyeTcs HapucoBaTh 2 AUX:
UCXOIHYIO U C MOJKIOYEHHON EMKOCTBIO).

16. [Tpoananmu3upyiiTe, kKak nmoBiuseT Ha AUX MCCleJ0BAaHHOTO YCHIIATEIS MTOIKITFOUCHUE
OJIOKHPOBOYHON €MKOCTH MEXKIY BBIBOJOM 12 1 oOmmM mpoBoAoM (TpeOyeTcs HapucoBaTh 2
AUYX: HCXOHYIO U C OJKIIOUEHHONW EMKOCTBIO).

JIaboparophas padorta Ned (maxkerNe21).

HccnenoBanne OecTpaHcOpMaTOPHOIO  YCHIIMTENsE MOIIHOCTM Ha MHKpPOCXEMe
K174YHA4b.

Llenp paOoThI: HCClIeOBaHME IPHHLUIOB JEHCTBHS, TEXHUYECKOH peanu3aluud u
OCHOBHBIX XapaKTEPUCTUK YCUIIMTENSA MOLTHOCTH Ha Mukpocxeme K174V H4b.

KoHTpobHbIE BOIPOCHI:

1. Iloyemy B cxeMaxX yCHJIMTENECH MOIIHOCTH HCIIOJIB3YETCS OTpHUIATeNbHAs oOpaTHas
CBS3b, HECMOTPSI Ha TO, UTO OHA YMEHbINAET KOAPPUIIMEHT YCUIICHU?

2. Kakue CcXeMOTEeXHMYECKHE pEeLIeHHs] HCHOJb3YIOTCI B BBIXOJHBIX KackKajax
WHTETPAJIBHBIX YCHIINTENEH MOIIHOCTH?

3. Kakoe BnusiHME OKa3bIBa€T OTpULIATENIbHAS O0paTHAs CBSA3b HA AMILUIUTYIHO- YaCTOTHYIO
XapaKTEPUCTUKY YCUJIMTENS U ITOUYEMY ?

4. Kak BausieT XapakTep Harpy3kH Ha XapakTepUCTUKH ycuiauTens? OObACHUTE TPUUUHBI
OTMEUEHHOTO BIIUSHUS.

5. TlosicHuTE OCHOBHBIE NPUHLHUIIBI TOCTPOEHUS HHTETPAIbHBIX YCUIIUTENIEH MOIIIHOCTH 1O
IIPUHLAIIAAIBHON CXEME.

6. J11s1 yero Bo BXOJIHOM 1IENH MCCIIEAYEMO MUKPOCXEMbI YCTAHOBJIEH Pa3JeIUuTEIbHBIN
KOH/JIEHCaTop?

7. IlpoaHanu3upyiiTe, Kak MOXET TIOBJIUATh HW3MEHEHHE 3HAU€HUs EMKOCTH
pa3eNINTENbHOrO KOHACHCATOPa HA XapaKTEPUCTUKH CXEMBI.

8. Uro Takoe cxema J[lapnuHrTOHa, mMoyemMy OHa oOecmedynBaeT OOJIBIIOE YCUJICHUE
Kackaza’?

9. AHanu3upys BHYTPEHHIOIO CTPYKTYPY MHUKPOCXEMBI, TOKaXXHTE, YTO O0OpaTHas CBA3b
yepe3 R14 BHyTpH MUKPOCXEMBI SIBIIIETCS OTPULIATENILHOM.

10. IMokaxxkuTe 1Menu moAaun cMeIIeHus Ha 0azy BxogHoro Tpansucropa (VT3) B cocrase
mukpocxemsl K174V H4b.

11. IIpoananu3upyiite, kak nonuseT Ha AUX n3mMeHeHue eMkocTy KonaeHcaropa Cpr Ha
TUIIOBOW CXEME BKJIFOUEHUSI MUKPOCXEMBI.

12. IIpoananu3upyite, kak nopnuser Ha AYX n3meHeHne eMKocTu KoHaeHcaTopa Cpr Ha
TUIIOBOW CXEME BKJIFOUEHUSI MUKPOCXEMBI.

13. Kakue cxemMoTeXxHHYECKHE MPUEMBI HCIONB3YIOTCS U CTaOWIM3ALMN PEXUMOB
TPaH3UCTOPHBIX KACKaJOB B OecTpaHchopMaTopHbIX YM?



Jlaboparopnas padota Ne5 (MakeTNeb).
HccnenoBanue TpaH3UCTOPHBIX YCUIIUTEIEH MOITHOCTH € TPAHC(POPMATOPHBIM BBIXOJIOM:

Yacts 1. MccnenoBanue OAHOTAKTHOTO YCHUIIMTENS MOLTHOCTH B PEKUME Kiacca A

YacTts 2. UccnenoBanue AByXTaKTHOTO YCHIIMTENS MOLTHOCTH B pexuMe kinaccoB A, AB u
B.

Ilenb paOoOTBI: M3yuyeHUE CBOMCTB TPAH3UCTOPHBIX YCWIIMTEIEM MOIIHOCTU C
TpaHC(OPMATOPHBIM BBIXOJOM, paloTalomux B pexumax kinaccoB A, AB u B u ux
CPaBHUTENBHBIN aHAJIN3.

KoHTponbHbIE BONIPOCHI:

1. OObacHUTE OTIMYHS OAHOTAKTHBIX U JBYXTAKTHBIX YCHJIUTEJICH MOIIHOCTH: YTO JAeT
MCIIOJIb30BAaHUE IBYX TPAH3UCTOPOB BMECTO OJHOTO?

2. PacckaxuTte 0 Ha3HaYECHUU TpaHCHopMaTopoB B YM; modemy ojiHa U3 0OMOTOK KaXKI0TO
TpaHchopMaTopa AByXTakTHOro YM paszzaeneHa Ha JBe ceKLUU?

3. [aiite onpenenenus pexuMoB A, B, AB; o0bsicHuTe, mouemy pexxum padbotsl YM cBsizan
C TOKOM IIOKOsI TPaH3UCTOPOB.

4. CpaBuute cBoiicTBa pexumMoB A, B, AB B ycunurensix MOIIHOCTH 1O OCHOBHBIM
napamMeTpam: BbIXOJIHasi MOIHOCTb, MOITHOCTh noTpebienus, KILJ u T. a.; moaTBepauTe OTBET
JAHHBIMU ITPOBEJICHHBIX SKCIIEPUMEHTOB.

5. Uro Ha3bIBalOT HEIMHEHHBIMU HCKaKeHHUAMH? KakoBbl NpUYMHBI BO3HMKHOBEHMS
HEJIMHEHHBIX UCKAKEHUH B TpaHC(HOpMAaTOpHBIX YM Ha OUMIOJSIPHBIX TpaH3HCTOpax?

6. Kak yMEHbIINTH ypOBEHb HEJIMHENHBIX UCKaXKEHUH YM?

7. UTo Ha3bIBAIOT YACTOTHBIMM HCKAKEHUSMH, KaK YMEHBIIUTh YpPOBEHb YaCTOTHBIX
UCKaXeHnit YM?

8. Kakue uckaxeHust BHOCAT TpaHC(HOpPMATOphl B cocTaBe Y M, Kak UX MOKHO YMEHBIIUTD?

9. ITouemy Ha BXOJle U BBIXOJI€ TPAH3UCTOPHBIX YM ¢ TpaHC()OpMATOPHOM CBSI3bIO YACTO
yCTaHABJIMBACTCS TIOHMKAOIIME, a HE TOBBIMIAIONIAE TpaHCHOpMATOPHI (BEAb MOHMKAIOLIHIA
TpaHc(OpMATOp YMEHBIIAET HaIpsDKEHHE, a MOBBILIAIOMMI MOr Obl 00ecHeuuTh €ro
JIOTIOJTHUTENILHOE YBeJInueHue)?

10. KakoB cMbIcT TepMHHA "cOTNACyOMUN" , IPUMEHUTENBHO K TpaHCPOpMATOPy B COCTaBE
YCHJINTENSI MOIITHOCTH: YTO C YEM OH COrJiacyer?

11. TlosicHure cMbICI TepMHHA "TOKOCTAOMIM3UPYIOIIMK", NPUMEHHUTEIBHO K
COMpPOTUBIIEHUIO R» M 00BsICHUTE, KaK 3TOT TEPMUH COTrJacyeTcsl C JaHHBIMH U3MEPEHHH TOKa
KOJJIEKTODA.

12. IIpennoxute Kakoi-11M00 BapUaHT CXEMbI YCHIJIUTENSI MOIIHOCTH C TPaHC(HOPMATOPHBIM
BBIXOJ/IOM Ha ITOJIEBBIX TPAH3UCTOPAX.

13. Kakue ¢akTopsl OrpaHMYHMBAIOT 3HAYEHHE MAKCUMAJIbHOW BBIXOJHON MOIIHOCTH
TpaHchopMaTopHbIX YM Ha TpaH3ucropax?

14. Kakue eme knacchl ycuiieHus (moMuMo paccMoTpeHHbIX A, AB u B) npumensitorcs B
TPaH3UCTOPHBIX YM?

15. Hapucyiite cxeMy MOCTOBOTO TPAaH3UCTOPHOTO YCHJIMTENS MOIIMHOCTH €
TpaHC(OPMATOPHBIM BBIXOJIOM U OOBSICHUTE MPUHLIUI €€ TOCTPOCHHUS.

16. HapucyiiTe cxemy ABYXTakTHOro kKackaga YM c TpaHcOpMaTOpHBIM BBIXOJOM, B
KOTOPOM TPaH3UCTOPHI ObUTH ObI BKIIIOUEHBI 0 CXeMe ¢ 001l 0a30ii.

17. HapucyiiTe cxeMy ABYXTakTHOro kackaga YM c TpaHC(OpPMAaTOpHBIM BBIXOJOM, B
KOTOPOM TPaH3UCTOPHI ObUTH OBl BKITFOUEHBI IO CXEME € OOIINUM KOJUIEKTOPOM.

18. Jloka)xuTe TEOPETUYECKH, YTO PABEHCTBO BBIXOJHOTO CONPOTHBIICHHS HCTOYHHMKA
CHUTHAJIOB M COIPOTHBIIEHUS HArpy3kd 0OecleuyrnBaeT MaKCUMYM MOIIHOCTH, BBIJENIsIEMOU B
Harpyske.

Jlaboparopnas padora Ne6 (MmakeTNe7).
HccnenoBanre KOMIICHCAIIMOHHOTO CTa0MIIM3aTOpa HAMTPSKEHHUSL.



Ilenp paOoTHI: HCCIEAOBAHME NPUHILIMIA TIOCTPOEHUS M OCHOBHBIX XapaKTEPHUCTUK
KOMIICHCAIIHOHHOTO CTa0MIN3aTOpa HAPSKCHMUS.

KoHTposibHBIE BOITPOCHL:

1. TosicHuTe CTPYKTYpy W TMPHHOUI pabOThl TMPOCTEHINEro KOMIIEHCAI[HOHHOTO
cTabuim3aropa.

2. IlosicHUTE CTPYKTYPY M MPUHLMI pabOTHI MOCIIEA0BATENIFHOTO CTA0MIIN3aTOPA.

3. [losicuuTe CTPYKTYpy U MPUHIMI paObOThI MapaUIETLHOTO CTa0MIN3aTOpA.

4. KakoBbI 0COOEHHOCTH TOCIIEAOBATENFHOTO U MAPAJUIEIBHOTO CTAOUIN3aTOPOB?

5. Kakumu OCHOBHBIMHU XapaKTEpPUCTUKAMU OL[CHUBAIOT KAU€CTBO CTa0MIM3aTOpa

HanpspKeHus ?

6. Kakum 006pa3oM xapakTepUCTUKH MO3BOJISIOT CPAaBHUBATH HCTOYHUKHU AJIEKTPONUTAHUA?

7. Uem oTnu4aeTcs napaMeTpuIecKuid CTabMIIN3aTop OT KOMIIEHCAIMOHHOTO?

8. Kak MOXHO ycOoBepIIEHCTBOBATh apaMETPUUECKHI CTaOUITN3aTOp HAMPSKEHHUSI C LIEITBIO
yBeMUYEHUS KO3PPUIMEHTA CTaOMIH3ann?

9. Kakue TpeboBaHus NPeABbABIAIOTCA K HCTOUHHUKAM JIEKTPOIUTAHUS U K CTa0MIIN3aTOpam
HanpspKeHus ?

10. Kakue cxeMHblE pelIeHUsT TMPUMEHSIOTCS TMPU TOCTPOCHUHM CTaOMIM3aTOPOB
HanpspKeHus ?

11. Kak mnoBbicUTh KOI(DPUIMEHT TMOAABICHUS IMyJIbCalluii B KOMIIEHCAIIMOHHOM
CTa0MIM3aTope HAMPSKEHUS ?

11. Kak mnoBbicuth KOX(PGUIUEHT TMOAABICHUS MMyJNbCAllUd B MapaMEeTPUUYECKOM
cTabuiau3arope HanpsKeHUs ?

13. TlosicHuTe Ha3HAYE€HHE BJIEMEHTOB NPUHIUIHUAIBHOM CXEMbl HCCIEIyEMOTO
cTabmin3aropa.

14. Kak nmomxHa BBITISAECTh HArpy3ouyHash XapaKTEpUCTHKA MJICANTBHOTO CTa0MIM3aToOpa
HaAIpPsDKEHUsS U noyemy?

15. Yro takoe cxema J[lapiuHrroHa, B 4éM €€ JOCTOMHCTBA M IOYEMY B KayeCTBE
PeryIMpyIOIIETo 3JeMEHTa PENOUYTUTENbHEE OBLIIO NCIIOIB30BaTh UMEHHO TaKO€e perieHne?

16. PacckaxuTe 0 Ha3HAUCHUM cMentaroniero crabunurpona VD1 B cxeme ncciiejoBaHHOTO
cTabmiImn3aropa.

JIaboparopnas padota Ne7 (MaketNe20).
HccnenoBanue penakcallMOHHBIX TEHEPATOPOB Ha OCHOBE ONEPALIMOHHOTO YCUIIMTEIIS.

[lens paOoTHI: MCCIEAOBAHWE MPUHLHUIOB MOCTPOCHUS, (PYHKIHOHUPOBAHUS U pacyeTa
[IapaMeTPOB PEJIAKCALIMOHHBIX T€HEPATOPOB HA OCHOBE OINEPALIMOHHBIX YCHIIUTEIEH.

KoHTpoJIbHBIE BOITPOCHL:

1. IlepeunciauTe OCHOBHBIE CBOMCTBAa WHTETPAJIBHBIX OINEPALMOHHBIX YCUIMTENEH IpU
pabote B pexume OOJIbIINX YPOBHEH CUTHAJIOB.

2. Pacckaxure o0 Tpolecceé BO3HUKHOBEHMsS TE€HEpallud B  aBTOKOJEOaTEIIbHOM
penakcaMoHHOM ycTpoiicTBe Ha OV.

3. Pacckaxure o mpouecce (GOPMHPOBAHUSA BBIXOJAHOTO HUMIYJbCa B KAYILEM
MynbTUBHOpaTope Ha OY.

4. Tlouemy ¢opma BBIXOJHBIX HMMITYJIbCOB peJaKCallMOHHOro reHeparopa Ha OV He
MPSIMOYTOJIbHAS, a OJTM3Ka K TpaneruuaaIbHON?

5. PacckaxuTte 0 Ha3sHAUYEHUHU DJIEMEHTOB B LENAX OTPULIATEIBHONW M IOJIOXKHUTEIbHOU
00paTHO¥ CBSI3M pellaKCallMOHHBIX reHepaTopoB Ha OY.

6. Kak MOXXHO H3MEHSATH MEPUOJ CIEAOBAaHUS MU CKBAXHOCTh HMITYJIBCOB HA BBIXOJE
aBTOKOJIeOaTeTbHOr0 MyJIbTUBHOpaTopa Ha ocHoBe OY? Hapucyiite cxeMy, 100aBUB 110/ B LIENb
OTPHIIATEILHOM OOpaTHOM CBS3M TaK, YTOOBI JUIMTENBHOCTD MOJIOKUTENbHON (has3bl KoyeOaHus
OblJ1a MHOTO MEHbIIIE JJIUTETbHOCTH OTPULIATEIHHOM.



7. Kakue ¢dakTopsl OrpaHMYMBAIOT MaKCUMalbHO BO3MOXHOE 3HAUEHUE MapaMeTpoB
BpeMsizaaaroniux anemMeHToB (R+, ROC+, ROC-. u C) B penakcallmoHHBIX TeHEpaTopax Ha OCHOBE
ovy?

8. Kakme ¢akTopsl OrpaHMYMBAIOT MHUHHMAJIbHO BO3MOXKHOE 3HAUYEHHE IMApaMETpPOB
BpeMszaaaroniux aeMeHToB (R+, ROC+, ROC-. u C) B penakcalimoHHbIX FeHepaTopax Ha OCHOBE
ovy?

9. Kakue QaxToppl OrpaHHYMBAIOT YacTOTy HUMIYJIbCOB aBTOKOJIEOATEIHLHOTO
MYJBTHBHOpaTOpa CBEpPXY (MHBIMH CIIOBaMH, TIOYEMY HENb3sl CO3AaTh CXEMY C OYEHb OOJBIINM
3HaYEHHEM YaCTOThI FT€eHEPUPYEMBbIX KoeOaHuit)?

10. Kakue ¢akTopsl OrpaHHYHMBAIOT YACTOTY HMIIYJIbCOB aBTOKOJIEOATEIHHOTO
MYJIbTUBUOpATOpa CHHU3Y (MHBIMH CJIOBaMH, MOYEMY HENb3s CO3[aTh CXEMy C OYEHb MaJjbIM
3HAUEHUEM YaCTOThI FTEHEPUPYEMBIX KOseOaHu)?

11. Bnusier nu Ha mepuoj kojeOaHUN aBTOKOJIEOATEIHLHOIO MYJIBTUBUOPATOpa BXOJHOE
conpotusiieHne OY, Ha OCHOBE KOTOPOrO OH IOCTPOEH?; €CIIM BIUSET, TO KaK, €CIM HET, TO
nouemMy? (CpaBHUTE JIB€ CXEMbI C OJMHAKOBBIMU HOMHHAJIAMHU BpPEMS3aJal0lUX AJIEMEHTOB, B
KOTOPBIX UCHOJb30BaHbl OY ¢ pa3HbIM 3HAUEHHUEM BXOJHOTO COIPOTUBIICHHUS).

12. Yro obuiero u B 4éM paziuyusl MEXAy ONEPALMOHHBIM YCHUJIHMTENIEM U aHAJTIOTOBBIM
KOMIIapaTOPOM HanpsKeHU?

Crpykrypa u dhopma oTyeTa 0 1a60paTOPHOU padboTe

1. TurynbHBIH JHCT

2. Uenb 1 3a1aun pabOTHI.

3. TeopeTrueckue cBeCHHUS O METOIaX PEIICHHUs TIOCTABJICHHBIX 33/1ad.
4. Cxema J1a00paTOpHON YCTaHOBKU
5
6
7

. Pe3ynbTaThl ©3MEpeHHli U pacueToB.
. I'padmyeckue 3aBUCUMOCTH.
. BeiBoZBI.

TpeboBanus k oopmIIeHHIO OTUETa O JJabopaTOpHOH paboTe

Crpyktypa u ¢dopma oTdeTa O JIaDOpaTOPHOU paboTe SBISETCS TUIOBOW JIJISI KaXKIOM
paboTHI:

B oTuere no paboTe 10MKHBI OBITH IPUBEIEHBI:

1. TuTynbHBIN TUCT.

2. ConepxaHue.

3. ®opMynupoBKa 1eNu paboTHlI.

4. CXeMbl HCCIIETyeMBIX YCTPOWCTB M1 KOMMEHTAPHH K HUM.

5. Tabmuipl NpojAenaHHBIX SKCIEPUMEHTAIbHBIX W3MEPEHUH, JaHHbIE TEOPETHYECKHX
pacueToB, KOMMEHTAPUH K HHUM.

6. 'padpuku sSKCrIepUMEHTAIbHBIX U TEOPETHUECKUX 3aBUCUMOCTEM:

- aMIUTUTYTHBIE XapaKTePUCTUKHU: 3aBUCUMOCTH Upix OT UBx;

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

7. BeIBOJIBI 110 pe3ysibTaTaM padoThl (B MUCbMEHHOI (hopMe), B KOTOPBIX CIEAYyEeT OTPa3UTh
COOTBETCTBUE TEOPETUUYECKUX M OIBITHBIX pPe3yJbTaTOB M MPOAHAIM3HPOBATH BO3MOXKHBIE
NPUYHHBI UX PACXOXKICHUSI.

8. Criucok MCOIb30BaHHON JIUTEPATYPHI.

9. K ordery momKeH MpHiaraThCsi OPUTHHAI MPOTOKOJNA W3MEPEHWH, MOIITHCAHHBINA
Iperno/iaBaTeNeM.

Otuer o maboparopHoii paboTe odopmisieTcs B COOTBETCTBUU C TPEOOBAHUSAMHU IO
odopmiieHnto TekcToBbIX JokyMeHToB 1o 'OCT 7.32-201. be3ycnoBHbIM TpeOOBaHHEM K TEKCTY
oT4eTa SBJSIETCS COOJIIOJICHUE MPAaBUI TPAMMATHKU M CHUHTaKCHCa PYCCKOTo s3bika. DopMyiibl,



BKJIIOUAEMbI€ B TEKCT, PACCMATPUBAIOTCSA KaK YacTH IMPEAJIOKEHUs, HA HUX PaclpOCTPaHSIIOTCS
OOIIETPUHATHIC 3HAKU TPETUHAHUS.

Jlins Habopa TeKcTa peKOMEHIyeTCsl UCIoib30oBath mpudt Times New Roman, pasmep —
He Oonee 14 myHKTOB, O€3 BBIZICTICHHS U C BRIPABHUBAEM I10 LIUPUHE.

B coorBerctBun ¢ I['OCT 7.32-2001 BkiItOYeHHBIE B pPabOTy CTpPAHUIBI TEKCTA,
WUTIOCTPAINH, TAOJIUIBI M PACIIEYaTKH ¢ KOMITbIOTEpa JOJKHBI COOTBETCTBOBATH popmary A4
(210*297 mMMm) ¢ cobOroIeHHEM CIIEAYIONUX Pa3MepoB MoJjiei: nmpaBoe He MeHee 10 MM, BepxHee
1 HIkHee He MeHee 20 MM, JieBoe He MeHee 30 MM.

CrtpaHuibl ¢ TEKCTOM CJeAyeT HyMepoBaTh apabCKUMH HU(PpaMu, COOMI0Aast CKBO3HYIO
HyMEpaIuio mo Bcemy Tekcty. HoMmep cTpaHuiibl pOCTaBIsAETCS B HUYKHEN YacTH JIUCTA B LICHTPE
0e3 TOuKkU B KOHIlE. TUTYIbHBIN JUCT BKIIOYAIOT B OOILIYI0 HyMEpaluio CTpaHUI] pabOThl, HO
HOMED CTPAHUILIBI HA HEM HE MPOCTABIISAETCA.

Wnmroctpanus TOMKHBI pacnoiaraTbCs HEMOCPEACTBEHHO MOCHIE TEKCTa, B KOTOPOM OHU
YIOMHUHAIOTCSI BIIEPBbIE, WIM Ha CIEAYIOIIEeW cTpaHuie. VIImocTpanuu HMEIOT CKBO3HYIO
HyMepaIuio, MOT'yT UMETh Ha3BaHUS U MOSACHSIOLINE JaHHbIE (ITOAPUCYHOUHbIE oanucu). Homep
Y Ha3BaHME MOMENIAIOT HIDKE WILTIOCTPALIUU B cepeiuHe CTpoKu (Hanpumep, «Pucynok 1 — Cxema
...»). HoMep 1 Ha3BaHKe WILTIOCTPAIIUH BBIMOIHAETCS PUGPTOM (M pa3MepOM) OCHOBHOT'O TEKCTA.

Ha Bce ummroctparuu A0MKHBI OBITH CI€TAHBI CCHUIKM B TEKCTE JI0 MIEPBOTO MOSBICHUS
pucyHka. [Ipu ccbuike cienyeT nucath cioBo «PUCyHOK» ¢ ykazaHHEM €ro HoMepa.

[TpaBwia opopmiieHrs OMOIUOTrpaPUIECKUX CCHUIOK PETIIAMEHTHPYIOTCS B COOTBETCTBUU
c'OCT P 7.0.5 2008.Ccbuiku Ha HCTOYHUKH CJEAYEeT YKa3blBaTh MOPSIKOBBIM HOMEPOM B
KBaJIPATHBIX CKOOKAX 10 CITUCKY UCTOYHHKOB. CBeICHUS 00 HCTOYHUKAX CIIEAYET pacIoyiaraTh B
MOPsIKE TIOSIBIICHUS CCHUIOK HA HCTOYHUKH B TEKCTE pabOThl U HyMEpOBaTh apaOCKUMU nudpaMu

11.4. Meroauueckue yka3aHus [UId OOYyYarOLIMXCA IO IPOXOXKIEHHIO KYpPCOBOTO
IPOCKTHPOBAHNS/BBITIOITHEHUS KyPCOBOM paboThI

KypcoBoii npoekt/ paboTa mIpoBOAUTCS € LENbl0 (OPMUPOBAHUS Yy 00YyHAOLIUXCS OIBITA
KOMIUIEKCHOTO PeIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPEeCCUOHAIBHOMN AESITeIbHOCTH.

KypcoBoit npoekt/ paboTa mo3BossieT o0yyaromeMycs:

— CHUCTEMATU3HPOBAaTh U 3aKPEIUTH MOJTYyUYEHHBIE TEOPETUUECKNE 3HAHUS U IPAKTUIECKUE
YMEHHSI 10 TNPOPECCHOHANbHBIM YYEOHBIM JUCHUIUIMHAM M MOJYJSM B COOTBETCTBHUH C
TpeOOBaHUSAMHU K YPOBHIO MOATOTOBKHU, YCTAHOBJIEHHBIMU MPOrpamMMoil yd4eOHON TUCLUIUIMHBL,
IPOrpaMMOi MOATOTOBKH CIIELUATINCTa COOTBETCTBYIOIIETO YPOBHS, KBaTU(UKALIUN;

— IPUMEHUTH TMOJIyYEHHbIE 3HAHUS, YMEHMS M NPAKTHUECKUH ONBIT MPU PEIICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BHIAMU NPOPECCHOHATBHON 1€ATEIbHOCTH
110 HaMpaBJICHUIO/ CIIENUAIBbHOCTH/ IPOTpaMMe;

— yriyOuTh TEOpETUYECKHE 3HaHUSI B COOTBETCTBUH C 3aJIaHHOM TEMOI;

— copMupoBaTh yYMEHHMsSI INPHUMEHATh TEOPETHMUYECKHE 3HAHUS TpU  pEIIeHUH
HECTaH/IapTHBIX 3a/1a4;

— IpUOOpPECTH OMBIT AHATUTHUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOM pPabOTBHl U
c(hopMHPOBATh COOTBETCTBYIOIINE YMEHHUS;

— copmupoBaTh yMeHHUs pabOTBHl CO CHEUUAIBHOW JIUTepaTypoil, CIpaBOYHOMH,
HOPMAaTUBHOM U MPaBOBOM JOKyMEHTaIMel 1 UHBIMU MH(OPMallMOHHBIMU HCTOYHUKAMU;

— chopmupoBath yMeHHS (HOPMYJIHUPOBATH JIOTUYECKH OOOCHOBAHHBIC BBIBOJIBI,
NPEUIOKEHUS] U PEKOMEH/IAINH 10 Pe3yJIbTaTaM BBIIIOJIHEHUS padoThI;

— pa3BUTh NPO(PECCHOHATBHYIO MUCEMEHHYIO M YCTHYIO pedb 00yYaroIerocs;

— Pa3BUThb CHCTEMHOE MBIIUIEHUE, TBOPYECKYIO MHHILHMATUBY, CaMOCTOSTEIbHOCTD,
OpPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPUHUMAEMbIE PEILICHUS;

— copMHpOBaTh HABBIKM IUIAHOMEPHOM perynsipHoil paboTbl HajJ pelIeHueM
MOCTaBJIEHHBIX 3a/1a4.

CTpyKTYpa HOSICHUTEILHOM 3aIIMCKN KYPCOBOT'O IIPOEKTa/ padOTHI




KypcoBoii mpoeKT H0HKEH COCTOSITh U3 MOSICHUTEIBHON 3alMCKU U TPpaUIecKoi JacTH.
CrpykTypa MOSCHUTEIBHON 3alHMCKH OMpEAesseTcs 3aJaHheM Ha KypPCOBOE NPOEKTHPOBAHUE.
O6beM nosicauTenbHOM 3anucku — 20-40 cTp. IpenoOYTUTENBHO TIEYaTHOTO MM PYKOIHMCHOTO
TEKCTa. TEKCT JOJDKEH ObITh HACBIIICH CXeMaMH, rpadukamu, (GopMmyiamMu U pa3TUYHBIMUA
TEXHHUYECKUMH JTAHHBIMH, OTIMCAHUEM U aHAJIN30M CXEM U XapaKTEPHCTHK YCTPOMCTB.

I'paduueckass yacTh KypcOBOTO MHpPOEKTa JOJDKHA COJACPXKATh JJICKTPUUYECKUE CXEMBI
CIIPOEKTHPOBAHHBIX U PACCUMTAHHBIX YCTPOUCTB. B cCOOTBETCTBUM € 3aJaHNEM K KypCOBOH paboTe
JOJDKEH OBITh CIEAYIOIIMKA COCTaB M TMOPSAJOK PACIONOKEHHS MaTephaja B MOSCHUTEIHLHOU
3ammcKe:

e TUTYJBHBIN JIMCT CTAHIAPTHOTO 00pa3la;

e 3aJaHME Ha KYpPCOBOE IPOCKTHPOBAHUE;

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

e pedepar; (He 00s13aTEIHHO)

e  COJIEP)KAHHE;

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

e pazzenbl, coleprKallue MPUHIMITHAITBHBIE CXEMBI MOYJICH U pacdeT UX IMapaMeTpoB,
BBIBOJIBI;

e 3aKJIFOYCHHE C OCHOBHBIMH BBIBOJIAMH IO TIPOEKTY /padoTe,

e  CIMCOK UCIIOJIb30BaHHOM JINTEPATYPHI;

e TIpUIIOXKEHHUS (TIepeueHb HCIIOIB30BAHHBIX JIEMEHTOB, IPUHIUIIHATIBHAS CXeMa
YCTPOMCTBA, YEPTEIK MIEUATHOH IJIAThI, AITOPUTMBI U JIp.). (HE 0053aTEIILHO); pe3yJIbTaThl
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS Ha JUCKE (0053aTeNbHO).

I[OHYCKaeTCFI HHOC COACPIKAHUC MMOSICHUTEILHON 3aliCKH U MopsAaAOK PACIIOJOKCHUA
MaTepuraJia mpu yCJIOBHHU, YTO OHU 6y,HYT Ooiee HOI[pO6HO PAaCKpbIBATb TEMY KYPCOBOI'O ITPOCKTA.

TpeboBanust k 0OPMIICHHIO MOSICHUTEIbHON 3aIIUCKU KYPCOBOT'O MMPOEKTa/ pabOThI

[MosicHuTeNnbHAs 3aNMCKa K KYpCOBOMY MPOEKTY/paboTe ohopmiIsieTcsi B COOTBETCTBUU C
TpeOoBaHUSMU 1O OGOPMICHHIO TEKCTOBBIX NokyMeHTOB 1o ['OCT 7.32-201. besycnoBHBIM
TpeOOBaHUEM K TEKCTY IMOSICHUTEIbHOM 3alMCKH SIBISETCS COOII0OJEHUE MPaBUil IPAMMAaTUKU U
CHUHTAaKCHCa PYCCKOro si3plka. DOpMyJibl, BKIOYAEMbIE B TEKCT, PACCMATPUBAIOTCA KAaK YacTH
NPEJJIOKEHHS], HA HUX PacpOCTPAHSAIOTCS OOLIEIPUHATHIE 3HAKU MPENUHAHUS.

Jlist Habopa TekcTa peKOMeHayeTcst ucmob3oBaTh mpudt Times New Roman, pa3mep —
He Oonee 14 myHKTOB, 6€3 BBIJIEIEHUS U C BBIPAaBHUBAEM I10 IIMPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BkiatoueHHbIE B pPadOTy CTpaHUIBl TEKCTa,
WITIOCTpAIMM, TaOJIMIbI U pacliedaTku ¢ KOMIbIOTEepa JIOJKHBI COOTBETCTBOBATh opmary A4
(210*297 mm) c cobmroieHreM CIIeNYIOMUX pa3MepoB MoJjei: nmpaBoe He MmeHee 10 MM, BepxHee
1 HIKHee He MeHee 20 MM, j1eBoe He MeHee 30 MMm.

CtpaHHUIBI C TEKCTOM CIIEAyeT HyMepOBaTh apaOCKUMH IudpamMu, coO01asi CKBO3HYIO
HyMepaluIo 1o BceMy TekcTy. Homep cTpaHuIibl IpOCTaBIIsAE€TCS B HUYKHEN YaCTH JIMCTA B LIEHTPE
0e3 TOuKU B KOHIlE. TUTYNBHBIN JUCT BKIIOYAIOT B OOIIYI0 HyMepaluio CTpaHUI] paboThl, HO
HOMEp CTPAHUIIBl HA HEM HE IIPOCTAaBIISIETCS.

Wnmroctpanus TOJKHBI pacnoiaraTbCs HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHHU
YIOMHHAIOTCS BIIEPBBIE, WJIM Ha cieayroned crpanune. MiumrocTpanuyn UMET CKBO3HYIO
HyMepaIuio, MOT'yT HUMETh Ha3BaHUS U MOSACHSIONINE JaHHbIE (ITOIpUCYHOUHbIe oanucu). Homep
Y Ha3BaHME NOMEIIAIOT HUXKE NIUTIOCTPALIMH B CEpEANHE CTPOKU (Hanpumep, «Pucynok 1 — Cxema
...»). HoMep 1 Ha3BaHKe WIUTIOCTPAIIUH BBIMOIHSIETCS PUGTOM (M pa3MepOM) OCHOBHOT'O TEKCTA.

Ha Bce wirocTpaniiu JOJKHBI OBITH CAETAHbI CCBIIKM B TEKCTE JI0 MEPBOTO MOSBICHUS
pucyHka. [Ipu ccpuike cienyet nucath cioBo «PucyHOK» ¢ ykazaHueM ero Homepa.




[IpaBuna opopmieHus 6MOIMOrpaPUIECKUX CCHUIOK PETIaMEHTHPYIOTCS B COOTBETCTBHH
cT'OCT P 7.0.52008.Ccbuiku Ha HCTOYHHMKH CJIEAYET YKa3bIBaTh MOPSAKOBHIM HOMEPOM B
KBaJIPaTHBIX CKOOKAX MO CIUCKY UCTOYHUKOB. CBeIeHHs 00 UCTOUHMKAX CIIelyeT pacrojararh B
HOPS/IKE TIOSIBJICHUS CCHIJIOK HA ICTOYHUKH B TEKCTE pabOThI M HyMEpOBaTh apabCcKuMu nudpamu.

Y4eOHO-METOIUYECKUE MaTePHAIIBI JJIs IPOBEACHHS KYPCOBOM pabOThI YTBEPKIAIOTCS HA
3aceaHuM Kadeapsl U BHIKIAABIBAIOTCA IIPENoAaBaTeieM B Hayalle cemectpa B cuctemy LMS u B
JUYHBIN KAOMHET CTY/ICHTA.

Jlns mpoBeneHUs 3aHATUN MO KypcoBOil paboTe peKOMEHIyeTcs cieayrolee yueOHO-
METOIMYECKOE U3IaHuE!

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

11.5. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B xozae BbINMOTHEHUST CaMOCTOSITENILHOM pabOThl OOYyYArOUIUICS BBITIOJHIET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyuaromuxcs 1o 3a04Hoil opme oOydeHHs camocTosTenbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHUS CaMOCTOSITENILHON paboThl, y oOyuaromerocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PabOUEro BpEMEHH, KOTOPOE MTO3BOJISIET UM pa3BUBAaTh YMEHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMAaTH3allMd MPHOOpPETAaeMbIX 3HAHUM, 00ecredrBaeT BBICOKUUN
YPOBEHb YCIEBAaEMOCTH B TNepuoJ OOydYeHHs, IOMOTAaeT IIOJYYUTh HABBIKH IOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MetoauyeckumMl ~ MaTepualaMM,  HAlpaB/BSIIOIIMMM  CAaMOCTOSATEIbHYIO  paloTy
00y4aroIuXCsl, ABIAIOTCS Y4eOHO-METOINYECKUE MAaTePUAIIbI IO JUCIUILTHHE.

11.6. Metoauueckue ykazaHHs JUIsl 00yHaroIuXcs M0 MPOXO0XKACHUIO TEKYIIEro KOHTPOJIS
yCIEBaeMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBIIEMOTO B TE€UYEHHE CEMECTpa C IIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

OaHMM U3 METOAOB TEKYLIEro KOHTPOJS YCHEBAaEMOCTH SIBJISETCS OTCIIEKUBAaHUE
BBINOJIHEHUS TPeOOBaHUI K CBOEBPEMEHHOCTH IPeJICTaBIeHHs 00yUYaroIUMCsl B CBOEM JINYHOM
KaOMHeTe pe3yJIbTaTOB BHIIIOJHEHUS MOJIYYEHHBIX 3aJJaHUH M0 MPaKTUUYECKUM U JJaOOpaTOpHBIM
paboram. Ilpu HapylieHun 3apaHee YCTaHOBJIEHHBIX IpPEENbHBIX JaT BBIOJHEHUS padoT,
HAuYUCISAIOTCS MTpadHble 0aibl, KOTOPhIE CHIKAIOT 00111ee KOJIMYECTBO HAOpAHHBIX 32 CEMECTP
PEUTHHTOBBIX OAJIJIOB, IO CyMME KOTOPBIX TPOU3BOINUTCS MIPOMEXKYTOUHAS aTTECTAIIHA.

11.7. Metoauueckue yKka3zaHUs Ui OOYYarOIIUXCS 1O MPOXOXKJACHUIO MPOMEKYTOIHOMN
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarONIMXCs — MPEAyCMaTPUBAcT  OLICHUBAHHE
HpOMe)KYTOqHBIX U OKOHYATCJIIBbHBIX peSy.TII)TaTOB 06y‘-IeHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— 9K3aMeH — ()opMa OLICHKHU 3HAHUH, MOTYYCHHBIX 00YYAIONIMMCS B IIPOLIECCE U3YUCHHUSI
BCGf/i JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbBIKOB CaMOCTOﬂTeHBHOI\/’I pa6OTI)I, CHOCO6HOCTI/I HpI/IMeHHTB
UX JUIS PEIICHUS TMPAKTHUECKUX 3a7ad. DK3aMEH, KakK IMPaBWIIO, MPOBOJUTCS B TEPUOI
9K3aMEHAIIMOHHON CECCHU M 3aBEpPIIAETCS ATTECTAI[MOHHON OIEHKON «OTIHYHO», «XOPOIIO»,
«YIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

— nubdepeHIMpOBaHHbI 3aueT — 23T0 (opMa OLEHKUA 3HAHUH, TOJIYYCHHBIX
O6y‘-IaIOHH/IMC$I HpI/I I/I3y‘—IeHI/II/I JAUCITMITIINHBI, HpI/I BBITTIOJTHCHU U KprOBI)IX HpOGKTOB, KprOBI)IX



paboT, Hay4YHO-HCCIIEA0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAIIMOHHON OIIEHKOM
«OTIUYHOY, «XOPOIIOY, KYIAOBIECTBOPUTEIBHOY, «KHEYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit






