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AHHOTaAUA

HucuumuinHa «OJIEKTPOHUKA» BXOJUT B 00pa30BaTENbHYIO NPOTPaMMy BBICIIETO
oOpa3oBaHusi — mporpaMMy OakajgaBpuaTa IO HANpPaBICHUIO TMOATOTOBKW/ CIHEIMAIbHOCTH
27.03.02 «YnpaBieHue kauecTBoM» HampasieHHOCTH «L{udpoBoe kauecTBO U MPOEKTUPOBAHHE
npoaykuuny». Jucuuninuna peanusyercs kapeapoit «Nel3».

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHHUKA CIEIYIOUINX KOMITETCHIIAHN |

OIIK-1 «CriocobeH aHaM3upoBaTh 3a1a4u Mpo(hecCuOHaTbHOMN AeITeIbHOCTH Ha OCHOBE
MOJIOYKEHHI, 3aKOHOB 1 METOJIOB €CTECTBEHHBIX HAYK M MATEMaTHKID)

OIIK-2 «Cmocoben GopMmymupoBarh 3aaa4dl MPOPECCHOHATBHONW JCSITEILHOCTH Ha
OCHOBE 3HAHUH NMPO(UIBHBIX Pa3JeOB MAaTEMAaTUYECKUX U €CTECTBEHHOHAYYHBIX IMCUUIUINH
(MomyIeit)»

OIIK-3 «CnocoGeH ucroJib30BaTh (yHIAMEHTAJIbHbIE 3HaHUS JJI pelieHus: 0a30BBIX
3aad yIpaBlieHWs] KAaueCTBOM B TEXHHUYECKHMX CHUCTEMax C IEJNbI0 COBEPIICHCTBOBAHUS B
npohecCHOHATBHOM IeATETLHOCTH

OIIK-4 «CnocoOeH OCyIIEeCTBIATh OLIEHKY 3(QQEKTUBHOCTH CHUCTEM YIPaBIIECHUS
Ka4eCcTBOM, pa3padOTaHHBIX HA OCHOBE MaTEMAaTHYECKUX METOJIOBY

ConepxaHue IUCIMIUIMHBI OXBAaTHIBAET KPYI BOIIPOCOB, CBS3aHHBIX C H3yYCHHUEM
DIIEMEHTHON 0a3bl COBPEMEHHBIX JJIEKTPOHHBIX YCTPOMCTB, C pPAcCMOTPEHHEM OCHOB
MIPOEKTUPOBAHHS aHAIOTOBBIX OJIOKOB Ha 0a3e MHUKPOCXEM OTEPAIMOHHBIX YCHIIUTEIICH, a TaKKe
C W3y4YCHHWEM TIPUHIMIIOB TIOCTPOCHUS IHM(POBBIX YCTPOWCTB KOMOWHAIIMOHHOTO H
MOCIIEIOBATEILHOCTHOTO THTIOB.

[IpermoraBanue MUCHMIUIMHBI TIPEIyCMaTPUBACT ClEAyIOmuUe (HOPMBI OpraHH3aluU
y4eOHOro Tpoliecca: JEKIHUH, jJabopaTopHble pabOThI, MPAKTUYECKUE 3aHITHS, CEMHHApHI,
caMOCTOsITeNIbHAs paboTa 00yJaromerocs.

[IporpaMmoii AUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B opMe 3aueTa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JAUCIUIUIMHBI COCTaBIISICT 3 3adeTHhIX enuHuibl, 108
4acoB.

SI3bIK 00yUYeHUS MO JUCLUILIUHE KPYCCKUMA »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

OCHOBHOH LENbIO JUCHUIUIMHBL «OJEKTPOHUKA» SIBISIETCS M3Y4EHHME CTYAEHTaMU
TEOPETUUYECKUX M IPAKTUYECKHMX OCHOB COBPEMEHHON IOJYIPOBOJHUKOBOM CXEMOTEXHUKH,
UCTOJB3yeMOW  TpU  MPOEKTUPOBAHMH  MH(POPMALMOHHO-BBIYMCIUTEIBHBIX  CHCTEM,
aBUALMOHHBIX NPUOOPOB M CPEICTB aBTOMATUKM, 4YTO [IO3BOJMT UM YCHEIIHO peulaTh
TEOPETHUYECKUE M MPAKTHUECKUE 337a4l B UX MPO(ECCHOHANBHON JEATENFHOCTH, CBSI3aHHOM C
IIPOEKTUPOBAHUEM, UCIIBITAHUSAMU U 3KCILTyaTalluel pa3InyHbIX 3JIEKTPOHHBIX YCTPONCTB.

1.2. JlucuuruivHa BXOJTUT B COCTaB 00s3aTeNbHOM 4acTH 00pa30BaTEIbHON MPOTPAMMBI
BhICIIero oOpasoBanus (nanee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIBTATOB OOYUCHHS 110 AUCIUTUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3ydeHUs AUCUUIUIMHBI OOY4aIOUIUICS JOJDKEH 00ManaTh CIEAYIOUIMMU
KOMITETEHIUSIMU WM UX 4YacTsMHU. KoMIleTeHIuN 1 MHAUKATOPbl UX JOCTH)KEHUS IPHUBENIECHBI B

Tabmume 1.

Tabnuna 1 — IlepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Kareropus (rpynna)
KOMITETEHITUHI

Ko 1 Haumenosanue
KOMIIETEHIINH

KOI[ N HAMMCHOBAHUEC MHIUKATOPpa
JOCTHXXCHUSA KOMIICTCHIIUHN

O6menpodeccrnonanbHbIE
KOMTIETCHITUH

OIIK-1 Cnocoben
aHATM3UPOBATH
3aJ1a4u
poeCCHOHATBHOU
JIeATEIIbHOCTH Ha
OCHOBE ITIOJIOKCHHIA,
3aKOHOB M METOJOB
€CTECTBEHHBIX HaYK U
MaTeMaTHKH

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHMS,
3aKOHBI M METO/IbI €CTECTBEHHBIX HAYK U
MaTeMaTUuKu

OIIK-1.Y.1 ymeTb npuMeHsTh 6a30BbIe
€CTECTBEHHOHAYYHBIE U MAaTEMATUYECKUE
3HAHUS U1 PEUICHUS 3a/1a4
poeCCHOHATBHOU JEATETLHOCTH
OIIK-1.B.1 BnageTh HaBbIKAMH PELICHUS
npoeCCHOHAIBHBIX 3a7[ad Ha OCHOBE
0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTeMaTHYEeCKUX 3HAHUU

O6menpodeccrnoHambHbIE

OIIK-2 Cnocoben
dbopmyIMpoBaTh
3a/1a4uu
poeCCUOHAITBHOU
NesITeIbHOCTH Ha
OCHOBE 3HAaHHI

OIIK-2.3.1 3HaTh poduUIIbHBIC Pa3CIIbI
MaTEeMaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUIUIAH

KOMIIETEHIUU npoGUIBHBIX OIIK-2.Y.1 ymeTh NpUMEHSTh U3BECTHbIE
pas3zienoB METO/Ibl pEIICHUS 3a/1a4
MaTeMaTHYECKUX U npodeccuoHaNbHOM e TeIbHOCTH
€CTECTBEHHOHAYYHBIX
JTUCIUIUIAH
(Moymeit)
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh METOIUKH MOJIYYEHUS
UCIIOJIb30BaTh MaTeMaTHYECKUX MOJIEIEH peabHbIX
dbyH1aMeHTalIbHbBIE TEXHUYECKUX OOBEKTOB

ObmenpodeccuoHanbHbIe
KOMIICTCHIUH

3HAHMS TS peIICHUS
0a30BBLIX 3a1a4
yIpaBIeHUS
KaueCTBOM B
TEXHUYECKUX
CHCTEMaX C ICNbIO
COBEPIIICHCTBOBAHUS
B MpodeccuoHanbHOM

OIIK-3.Y.1 ymeTs NpUMEHATH
¢dbyHIaMeHTalbHbIe 3HAaHHUS 0a30BbIX HAYK
JUTSl IPUMEHEHUS B 3a/1a4ax
npodeccHoHaNbHOM ESTENBHOCTH C LENbI0
COBEPILIEHCTBOBAHUS

OIIK-3.B.1 BnaneTh HaBBIKAMU
npuMeHeHUs (PyH/IaMEHTAIbHBIX 3HAHUI B
pamkax 0a30BbIX 33]a4 YIIPaBICHUS B




JACATCIIBHOCTH

TCXHHUYCCKUX CUCTEMAX

Oo6menpodeccnoHabHBIC
KOMIICTCHIIUU

OIIK-4 Cnocoben
OCYIIIECTBIISATh
OIICHKY

3¢ (heKTUBHOCTH
CUCTEM YIIPaBICHUS
Ka4eCTBOM,
pa3paboTaHHBIX Ha
OCHOBE
MaTeMaTHYECKUX
METOJIOB

OIIK-4.Y.1 ymerb noay4arb
XapaKTePUCTHKH MOJIEIICH peaTbHbBIX
00BEKTOB 151 OLIEHKH 3()(HEeKTUBHOCTH
paboTHI CHCTEMBI YIIPABJICHUS KAY€CTBOM

— «MaremaTuka»,

2. Mecro muctutuivHb B cTpykType OI1
JucturnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YJIAIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUATIIAH:

— «BBeneHue B HanpaBieHUE»,

— «DOuznkay,
— «Xumusy,

— «OJEKTPOTEXHUKAY,

— «Teopernueckas MexaHUKay,

- «ABI/IaHI/IOHHBIe N KOCMHUYECKHE KOMIIJIICKCBI 1 CUCTCMBI»,

— «HdbopMalnoOHHBIE TEXHOJIOTUI.

3HaHUA, TOJY4YEHHbIE NPU HU3YYEHUU MaTepuajia JaHHOW NHCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAYEHUE, TaK U MOTYT MCIIOJIb30BaThCS MPU U3YUYEHUU APYTUX JUCHMUILIUH!

«Teopus u pacyeT U3MEPUTEILHBIX MPeoOpa3zoBaTeieii u MpudoOpPoBy,
« [{udpoBas MeTpoIOTHI»,

— «[IpubopbI HO3UMETPUUECKON U PAAHAITHOHHON OE30TTaCHOCTH»,

— «l{udpoBbie METOABI U CPEICTBA U3MEPCHUII»,

— «MeTopl HCCIeAOBaHUS C UCIIOJIB30BAHUEM CKAaHUPYIOIIEH 30HI0BOM MHUKPOCKOTIH»,
— «MeTopl ¥ IPUOOPHI KOHTPOJIS OKPYKAFOIICH CPEIbI».

3. O0BeM U TPYIOEMKOCTh JUCITUTLTHHBI
JlanHble 00 0OO0IIEM 00bEeMe IUCIUILUIMHBI, TPYJOCMKOCTH OTACIbHBIX BHUJOB y4eOHOM
paboThI MO AUCIUILTUHE (M paclpeeieHue 3TON TPYIOEMKOCTH M0 CEMECTPaM) MPECTaBICHbI B

Tabiuue 2.
Tabnuma 2 — O6beM U TPYAOEMKOCTh AUCHUTIIIMHBI
TpymoeMKocThb 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmap oucyuniuHl, 3/ 108 3/ 108
3E/ (4ac)
U3 nux yacoe npakmuyueckoii 0020moeKu
Ayoumopnule 3anamus, BCEro yac. 51 51
B TOM YHCJIE:
nekiuu (JI), (qac) 17 17
npakTuueckue/cemunapckue 3anatus (I13),
17 17
(dac)
naboparopusie padotsl (JIP), (yac) 17 17
KypcoBoi npoekT (padota) (KII, KP), (uac)




9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) S7 o7
Buo npomesxcymounoii ammecmayuu. 3ader,
mudd. 3ager, sk3amed (3ader, dudd. 3au, | 3auer 3auer
DK3.*%)

Fx

[Ipumedanue: kaHmUAATCKHI SK3aMEH

4. CopepxaHue TUCHUTUTMHBI
4.1. PacnpenencHue TPYIOSMKOCTH JUCIUILIAHBI IO pa3zesiaM U BUIaM 3aHITHMN.
Paznensl, TeMBI JUCHHUILTUHBI U UX TPYAOEMKOCTh IIPUBEICHBI B TAOIHUIIE 3.

Tabnuia 3 — Pa3aensl, TeMbl AUCHUIINHBL, UX TPYA0EMKOCTh

Pazpensl, TeMbl TUCIUATIIINHEI Hetamm | 113 (C3) P KII CPC
’ (qac) (qac) (dac) (dac) (dac)
Cemectp 4

Paznea 1. [losrynpoBogHUKOBBIE TPHOOPBI
Tema 1.1. JIuomst

Tema 1.2.Bunossipuble TPAH3UCTOPHI. 3 3 3 8
Temal.3. [TonmeBbie TPAH3UCTOPHI.
Tewma 1.4. Tupucropsr

Pa3naen 2. Ycuaureau

Tema 2.1. Knaccuduxamus, napamerpsl 1
XapaKTepUCTUKHU.

Tema 2.2. YcunuTenu MOCTOSTHHOTO TOKA. 2 2 2 8
Tema 2.3. Ycmmrenn MOITHOCTH (CaMOCTOSITEIHHO).
Tema 2.4.0nepaniioHHbBIC YCHITATEH.

Tema 2.5. M30upaTenbHble YCUIUTEIN. AKTUBHBIC
(UITBTPEI (CAMOCTOSITENIBHO).

Paznen 3. UcTOYHUKY NMUTAHUS

Tema 3.1. CTpyKTypa BTOPUIHBIX ICTOYHUKOB TTUTAHMUS
Tema 3.2. BeinpsimMutesnu, GUiIbTPbl, CTAOUTH3ATOPBI 2 2 2 8
Tema 3.3. aTerpanpHbie CTAOMIN3ATOPBI
HaTPSHKCHUS

Pa3zaen 4. OcHOBBI aJre0pbl JOTHKH
Tema 4.1. OcHOBHBIC TTOHSTHS aNTeOPBI TOTHKH. 2 2 2 3
Tema 4.2. LudpoBsie yCTpOICTBA MOCIEIOBATENHEHOTO
THTIA.

Pazpen 5. Hudgposbie ycTpoiicTBa
KOMOMHALMOHHOI'0 THIIA

Tema 5.1. IloHsiTHE 0 KOMOMHAIIMOHHBIX YCTPOHWCTBAX.
3ajaun CHHTE3A. 2 2 2 8
Tema 5.2. CymmaTopsl, KOMIapaTopsl, MM(PATOPhl U
nemupaTopbl, MyJIbTHIIIEKCOPHI, TPpeodpa3oBaTenu

KOJIOB.
Pa3ue.13 6. MuKp03/1eKTPOHHBbIE 3aII0MHHAKOIIHE 2 2 2 8
ycTpoiicTBa

Pazgen 7. Mukponpoueccopbt 2 2 2 9
Paznen 8. DBosnronus 3jieMeHTHOH 0a3bl

3J1eKTPOHUKH 2 2 2 8

Tema 8.1. DnekTpoHHBIE KOMIIOHEHTBHI.
Tema 8.2. DneMeHTBl HHTETPAIBHBIX CXEM.

HUroro B cemectpe: 17 17 17 57

Hroro 17 17 17 0 57




[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEICTBEHHOM  BBIMOJHEHUH
oOy4aroIMMHUCS ~ ONPEAETCHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oym;ymiei
podecCHOHAIBHOM IeATeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI PUBEACHO B Ta0IuIE 4.

Tabnuia 4 — ConepkaHue pas/ieioB U TEM JISKIIMOHHOTO UK

Homep HazBanue u conepxanue pa3ieiaoB U TEM JIEKIIMOHHBIX 3aHATUN
paszena
1 Paznea 1. IlonynpoBoannkoBbie NpudopbI
Tema 1.1. Jlnoer
OcHOBHbIE TOHSTHA 30HHOM TEOpUU. p-n  TEPEXOJ, €ro BoJbTaMIEepHas
XapakTepucTuka. THIBl TUO/MOB, UX XapaKTEpUCTUKU M mapaMmerpbl. CTaOMIUTPOH,
BapHKall, TYHHEJIbHbIN a1oA. CBeTo- U (OTOINO/BI.
Tewma 1.2. bunonsipasie TPaH3UCTOPBHI.
Knaccudukanus tpanszucropon. [IpuHuun aeldcTBus, napameTpbl U XapaKTEPUCTUKH
OUMOJNSPHOTO TpaH3ucTOpa. Tpu cxembl BKIIOUEHHS. MeToabl pacueTa cXeM Ha
OUIMOJSAPHBIX  TpPaH3UCTOpax (SPKBUBAJIEHTHBIE CXEMbl, TpaduyecKuii MeTon,
MIpe/ICTaBJIeHHE B BHJIE 4-X MOTIOCHUKA)
Tema 1.3. [loneBbie TPaH3UCTOPBI.
[TosieBbie TpaH3UCTOPHI C 3aTBOPOM B BUjie p-n nepexona 1 MOII — tpansuctopsl. Mx
MIPUHLAI JEUCTBHUS, XapaKTEPUCTUKHU U MTapaMeTpBbl.
Tema 1.4. Tupucropsl.
UYeTblpexclIOlHbIE TOJYNIPOBOJHUKOBBIE CTPYKTYpbl. JIMHUCTOpBI, TPUHUCTOPBI M
CUMMCTOPBI. XapaKTEPUCTUKHU U MapaMeTpbl. [I[puMeHeHre B CUIIOBOM JIEKTPOHUKE
2 Paszgen 2. Yeuniaurean

Tema 2.1. Knaccuduxkarus, napameTpsl U XapaKTePUCTUKH.

[IpyHOMO MOCTpOEHUS YCHWIMTEIbHOTO Kackaga. Kiaccudukanusi 3IeKTPOHHBIX
yeunutened. Pexumbl  paboThl  ycunuTenbHOro anemeHTta. [lapamerpel  u
xapaktepucTuku. OOpaTHas CBA3b B YCUJIUTENAX W €€ BIUSHUE Ha MapaMeTpbl
yCUITUTENA. Y CHIIUTENH IEPEMEHHOTO TOKa Ha TPAH3UCTOPaXx.

Tema 2.2. Ycuiurenu NoCTOSHHOTO TOKA.

Hpeiid Hyns B yCHWIMTENSX MHOCTOSHHOTO Toka. I[lpuumubel U meroabl OOpbOBI C
npeiidpom.  Juddepenumanbupiii  kackaa. I[lomaBnenue  cuHGa3HOW  MOMEXH.
Ycunurenu ¢ npeoOpa3oBaHUEM YacTOTHI BXOJHOTO CUTHANA.

Tewma 2.3. Ycunurenu MOIHOCTH (CaMOCTOSITENIBLHO)

OCOOGEHHOCTH TMOCTPOEHHMsSI MOIIHBIX YCHJIMTENIBHBIX KackajoB. JIByXTaKTHbIE
OecTpaHcOpMATOPHBIE YCHIIUTEIN MOLTHOCTH HAa KOMIUIEMEHTAPHBIX TPAH3UCTOpaXx.
Tema 2.4. OnepannoHHbIE YCHIINTEIN

CrpykTypa, napamMeTpsl U XapakTepUCTHKH onepannoHHoro ycunurens (OY). CxeMsl
BKItoyeHus. Pacuer mapamerpoB kackaza Ha OVY. Ilpumepsr ucnonszoBanus OY
(unTerpatop, auddepeHuaTop, Cymmarop, yYMHOKHUTENb U T.1I.).

Tema 2.5. U306upaTenbHble yCUITUTENU. AKTUBHBIE (QHIIBTPHI (CAMOCTOSITEIBHO)
Pezonancuelii ycunutens ¢ LC-KOHTYpoM AKTUBHBIE (HIBTPbI Ha OMEpallMOHHBIX
yewurensax ¢ pa3nuyHbiMu RC-3BeHbssiMu B oOpatHOW cBs3u. Mcnosib3oBaHue




2T IMocTa B 00paTHOM CBS3M ISl HU3KOYACTOTHBIX N30MPATEIbHBIX YCHIIUTEICH

Paznen 3. UcTOYHUKHN NUTAHUA

Tema 3.1. CTpykTypa BTOPUUHBIX UICTOYHUKOB MUTAHUS

[TapameTpel M CTPYKTYpHas cCXeMa MCTOYHHMKAa nuTaHus. HazHauenue OJIOKOB U
TpeOoBaHus K HUM. bectpancdopMaTOpHble HCTOYHUKU TUTAHUS.

Tema 3.2. Bemmpsamurenu, GuiabTpbl, CTaOMIN3aTOPbI

Tuner  BempsMuUTENnel W criakuBalomux — GuibTpoB.  [lapamerpuyeckue
crabunu3aTopel  HanpspkeHus.  CraOmnM3aTopbl  KOMIIEHCALIMOHHOTO  THUMA  C
[OCJIEOBATENbHBIM M MAapajUIeIbHBIM BKJIIOYEHHEM DETYIMPYIOIIEro 3JIeMEHTa
UMITyJabCHbIE. IMITyIbCHBIE HCTOUHUKU MTUTAHUS.

Tema 3.3. HTerpasibHble cTaOMIN3aTOPbI HAPSHKEHUS

Crpykrypa ¥ mapaMerpbl HMHTETpaJIbHBIX  CTaOMIM3aTOpoB.  Bo3MOXXHOCTH
PEerylnupoBaHus BBIXOIHOTO HampsikeHHs. CXeMbl BKIIFOUEHUS.

Pa3nen 4. OcHoOBBI aJIre0pbl JTOTHKH

Tema 4.1. OcHOBHBIE IOHATHUS ANTeOPBI JJOTUKH.

Onepauuy KOHBIOHKLWM, JAU3BIOHKIUU M HMHBEPCUU. Tabiullbl HMCTUHHOCTH.
CoBepiieHHble HOpMajibHbIE (OPMBI. AKCHOMBI, TE€OPEMBl W 3aKOHBI JIBOMYHOMN
anreopsl.

Tema 4.2. [TudpoBsie yCTpoOKCTBa MOCIEA0BATEIHHOTO THIIA.

Tpurrepsl, peructpsel. [[BONYHBIE CHETUUKHU.

Pa3znea S. llndposbie ycTpoiicTBAa KOMOMHAIIMOHHOIO THIIA

Tewma 5.1. [lorsiTHE 0 KOMOWHAIIMOHHBIX YCTPONUCTBAX. 3a/1a4ll CHHTE3A.

Tema 5.2. CymmaTtopbl, KOMHOaparopsl, MMHPPaTOpel W  ACMHPPATOPHI,
MYJIbTUILIEKCOPBI, TPE0Opa3oBaTeu KOJI0B.

Pa3znes 6. MuUKpO3JIeKTPOHHBbIE 3AIIOMUHAKOIIHE YCTPOIicTBA
Knaccudukanus mukpocxeM mnamstd. CTaTHdeckas W AMHAMUYECKas OIepaTHBHAsS
namsTh. [IpuHmune! opranuzauuu ¥ Buel [13Y.

Pa3znea 7. Mukponpoueccopbl

AnmnapaTHblii M MOPOrpaMMHBIN CHOCOOBI peann3zauuu anroputMma. J[oCTOMHCTBA U
HegoctaTkd. CTPYKTypa THIOTETUYECKOTO MHUKPOIPOLECCOPHOTO BBIYUCIUTEIBHOTO
ycTpoiicTBa. MUKpOIPOIIECCOPHBIE KOMITIEKThL. MUKPOKOHTPOJIIEPHI.

Pa3znesa 8. IBoJonus 3jieMeHTHOM 0a3bl 3JIEKTPOHUKHU

Tema 8.1. DnekTpoHHBIE KOMIIOHEHTHI.

ONEKTPOHHBIE JIaMIbl, TPAH3UCTOPbI, HMHTErpajbHble MHUKpOCcXeMbl. (CTeneHb
WHTErpaluu.

Tema 8.2. DneMeHTbl HHTETPaIbHBIX CXEM.

OCHOBHBIE  HHTETpabHbIE TEXHOJOTMU. YPOBEHb  CIOKHOCTH  MHKPOCXEM.
[lepcnekTuBHBIE HAIIPABIICHHUS.

Tema 8.3. [IporpammupyeMble aHAIOTOBbIE UHTETPAJIbHBIE CXEMBbI

Bo3MoxxHOCTH ~ MpOrpaMMHMpOBAaHUS ~ NApaMETPOB  AHAJOTOBBIX ~ MHUKPOCXEM.

OCOOGEeHHOCTH CTPYKTYpHI U IEPCIEKTUBBI IPUMEHEHHUS.

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHUS
Tembl npakTHUECKUX 3aHATUNA U UX TPYAOEMKOCTb PUBEACHBI B TaOIHIIE 5.




Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
n/n

TeMbI IpaKTUYECKUX
3aHATHI

Dopmsbl
MPAKTUYECKUX
3aHATUN

TpynoeMKOCTb,
(dac)

N3 Hux
MPAKTUYECKOU
MOJATOTOBKH,
(dac)

No
pasznena
JACIIATL

JIMHEI

Cemectp 4

Pacuer cxeM, BKITIOYATOITAX

quonbl (10 3amay).

Pacuer u
MOJICJIUPOBAHUE

1

11

Pa3paboTtka cxembl
pereHus

¢ hepeHIInaTEHOTO
ypaBHeHus Ha OY

Pacuer u
MOJICJIUPOBAHUE

2.4

Pacuér
rapaMeTpU4IecKoTo
crabmimnzaTopa
HarpspkeHuss OCHOBHBIE
JTambl pacyeTa
BTOPUYHOTO HCTOYHUKA
MTUTaHUS.

Pacuer n
MOJICIUPOBAHUE

3.2

[TepeBon uncen u3 ogHOM
CHUCTEMBI CHUCIICHHUS B

JIPYTyTO

Pacuyer u
MO/ICTTUPOBAHNE

4.1

Pa3zpaboTka cxembl
uQpoBOTrO YyCTPOHCTBA,
peau3yIoIIero TadIuIry
WUCTHHHOCTH C IIOMOIIIBIO
CIAH®.

Pacuer u
MOJICIIUPOBAHNE

5.1

[Iporpammupyemebie
JIOTUYECKUE
HHTErpajibHbIE CXEMBI
(ITJIMC). CtpykTypa u
0COOEHHOCTH
npumenenus [TJINC.
[TapameTpsl 1
MIEePCIIEKTUBBI
WCIOJIb30BAHUSI.

Pacuer u
MOJICIIUPOBAHUE

OTteuecTBEHHBIE
MUKPOTPOIIECCOPHI
(1B577, 1B578, 1B579,).
CewmeiictBo O9BM
«barer», «nbopycy.
[Ipowussoaurenu,
YCTPOMCTBO.
OTtedecTBEHHBIE TUICPHI
(eHTpsI)
MIPOEKTUPOBAHHUS U
TIPOU3BOJICTBA
MHKPOIPOLIECCOPOB
(MHTErpaJIbHBIX CXEM).

Pacuer n
MOJIETIMPOBAHKUE

8.1.dyHKIIMOHANbHAS
MUKPO3JIEKTPOHHUKA.
Helipucropnas

CemuHnap




AJIEKTPOHUKA.
8.2.0nT0351eKTpOHHUKA,
aKyCTOXJICKTPOHHKA.
8.3.MarHeTo3neKTpOHHKa,
OMODJIEKTPOHHKA.
8.4.MupoBble HEHTPBI
MOJIYIIPOBOAHUKOBOM
naaycrpun. Ilokasarenun
pa3BHUTHS, IPOTHO3.
®upma «Fairchild
Semiconductor» u ee poJb
B CTAHOBJICHUU U
Pa3BUTHU JIEKTPOHUKH.

Bcero

17

4.4. JlabopaTopHble 3aHATUS

Tembl 1aOOPaTOPHBIX 3aHATHH U X TPYAOEMKOCTb IPUBEICHBI B TabmHIIe 6.

Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
e HaumenoBanue mabopatopHbix paboT TpyAOGMKOCTS, | MPaKTHUECKOI | paspena
/T (dac) MOJTOTOBKH, | JAUCIUIT
(dac) JIUHBI
Cemectp 4
1 | UccnemoBanue TpaH3UCTOPOB 3 1 1.2,1.3
1. UccrnemoBanre OUTIOJISIPHBIX
TPAH3UCTOPOB B CXEME C OOLIUM IMUTTEPOM.
2. UccnenoBanre OCHOBHBIX TapaMeTPOB
I0JIEBOTO TPAH3UCTOPA B CXEMeE C OOIINM
HICTOKOM.
2 | UccnenoBanue OneparmoHHOTO YCHUIIHTEIIA. 2 1 2.4
3 | UccnenoBanue oHO(A3HBIX HEYIIPABISIEMBIX 2 1 3.2
U YIIPaBJISIEMbIX BBITPSIMUTEIICH.
4 | HTerpalibHbIC TPUTTEPHI. 2 1 4.2
5 | UccnenoBanue CUETYNKOB HA MHTETPATBHBIX 2 1 4.2
AJIEMEHTAaX.
6 | HMccnenoBaHue perucTpoB Ha HHTETPATbHBIX 2 1 4.2
AJIEMEHTAaX.
7 | UccnenoBanne KOMOMHALIMOHHBIX YCTPOICTB 2 1 5.2
(cymmaTop, KoMOapaTop, MyJIbTUILIEKCOD).
8 | UccnenoBanue 1udppo-aHaIoroBbIx 2 1 5.1
npeodpazoBaTesei.
Bcero 17

4.5. KypcoBoe npoeKTHpoBaHue/ BHITIOJIHEHNE KYPCOBOM pabOThI

VY4eOHbIM MJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroUIXCst
Bunpsl camocTosTenbHOM paboThl U €€ TPYIOEMKOCTh IPUBEAEHBI B Tabiuie 7.




Tabnuua 7 — Bugsl caMocTosTebHON paboThI M €€ TPYJOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocTosiTenbHOM padoThI

qac qac
1 2 3
M3ydeHne TeopeTHYecKoro MaTeprana 40 40

mucturuael (TO)

KypcoBoe npoexrupoanue (KI1, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brmosnenue pedepara (P) 10 10

[ToaroToBka K TEKymemMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTposasnbsie paboTsl 3a0uHUKOB (KP3)

[ToaroroBka kK IpOMEXyTOYHOMN

arrecranuu (I1A) ! !

Bcero: 57 57

5. Ilepeyenn yueOGHO-METOIUUECKOTO OOSCTICUCHHS
JUTSI CAMOCTOSTENIbHOM PabOThl 00YJArOIITUXCSI TIO TUCIUTITAHE (MOTYIIIO)
Y4eOHO-MeTOAMYEeCKNEe MaTepHalibl A CaMOCTOSITENIbHON paboThl 00Yy4aromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX U3AaHUH
[lepedyeHpb medaTHBIX U DIEKTPOHHBIX YICOHBIX U3IAaHHI MPUBENICH B Ta0OIUIE 8.
Tabnuma 8— IlepeueHb nmeyaTHBIX U ANEKTPOHHBIX YICOHBIX U3JaHUN

KonriectBo 3K3eMIuIsipoB
Llncpp/ bubnuorpaduueckas ccplika B Ouomorexe
URL anpec (KpoMe 2JIEKTPOHHBIX

AK3EMILISPOB)

621.38 196 I'yces B.I'., I'yceB FO.M. DnekTpoHuka u
MHUKPOIPOIIECCOPHAs TEXHUKA. Y4YEeOH. ISl By30B/ 18
M.: Beicm. mik., 2008,- 799¢.

621.396. O-60 | Onaguuii FO.®., I'nyakun O.I1.,'ypoB A.U.
AmnajnoroBas ¥ ¢ poBas JEKTPOHUKA. YUCOH. I 62
BYy30B, M.: 'opsiuas nmuaus-Tenekom,2005,- 768 c.

004 (075) Y- | Yrpromos E.II. ludposas cxemorexuuka. 13.

22
27 BXB-Ilerepoypr, 2010,- 816 c.

7. TlepeyeHb >MEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB
UH(GOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn « IHTepHEeT»
[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «MHTepHeT», HEOOXOAMMBIX i OCBOCHHUS JIUCIUILIAHBI
npuBesieH B Tabnuie 9.

Tabmuma 9 — IlepedeHb 5SIEKTPOHHBIX OOpPa30BATENBHBIX PECYPCOB HMH()OPMALUOHHO-
TEJICKOMMYHHKALMOHHOM ceTH «HTepHEeT»
URL agpec HaumenoBanue

He npenycmotpeno




8. Ilepeuenr MHPOPMALTMOHHBIX TEXHOJIOT UM
8.1. [lepeyenp mTPOTPaMMHOTO O0OECHEUEHHs, HCIOJIB3YEMOTO TPH OCYIIECTBICHUU
00pa30BaTEJILHOTO MPOIIEcca MO JUCIUIIINHE.
Ilepeuenp nCONIB3yeMOTO IPOrPaMMHOTO o0ecieueHns npeacTasieH B Tadnure 10.

Tabmuma 10— [TepeueHs mporpaMMHOTO 0OECIICUCHIS

Ne o/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHp MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM, HCITOJIb3yEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEILHOTO MPOoIlecca Mo JUCIIUTLITHHE

[TepeueHs UCTONB3YeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmoTtpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN UII  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUILINHE, TTPECTaBIIeH B Tadimiel 2.

Tabmuma 12 — CoctaB MaTepraIbHO-TEXHUUECKOU Oa3bl

No HaumeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepUaIbHO-TEXHUYECKOM 0a3bl (Tpu HEOOXOAMMOCTH)
1 | MynbTuMeauitHas JEKIIMOHHAS ayAUTOPHUS 12-03, I'acremno, 15
Crnenunanmn3upoBaHHas 1abopaTopus « IIEKTPOHUKU U 12-08, I'acremno, 15
MUKPOMPOIIECCOPHON TEXHUKI»

3 | JlabopaTtopHas ycraHoBka «lccienoBanue OUIOISIPHOTO 12-08, I'acremno, 15
TPaH3UCTOPA»

4 | JlabopaTopHas ycTaHoBKa «lccienoBaHue MoJIeBOTO 12-08, I'acremno, 15
TPaH3UCTOPA»

5 | Crenn «HTLI-02.05.1» 12-08, I'acremno, 15

6 | Crenn «JlaboparopHas ycraHoBKa YM 11» 12-08, I'actemnno, 15

10. OueHouHble cpeAcTBa JUIsl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAllH
10.1. CoctaB OIEHOYHBIX CPEACTBAJSL TMPOBEACHHUS IPOMEKYTOUHON aTTecTaluu
oOyuaronuxcs 1o AUCHUIUINHE TPUBEACH B Tabnuie 13.
Tabnuma 13 — CocTaB OIIEHOUHBIX CPEACTB JJIsl MPOBEACHUS IPOMEKYTOUHOMN aTTeCTaIluu

Bung HpOMG)Ky’TO‘-IHOﬁ aTrTeCTalnu HepequL OICHOYHLIX CPCACTB

3auer Cnucok BOIIpocoB;
TecTsl;
3agaun.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTU (OCBOEHHS)
KOMIETEHIMI 00ydJarouuMucsa NpUMEHseTcsl S-0ajulbHasi HIKala OIEHKH C(POPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCA




100-6amnpHas  mKaia

MOJYJIbHO-PEUTHUHIOBOM  CUCTEMBI  YHHUBEpCUTETa,  IIpaBuia

HCIIOJIb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM AaKTOM

I'VAIL

Tabnuna 14 —Kpurepuu onieHKH ypoBHSI CQOPMUPOBAHHOCTH KOMIETEHIUH

Or1eHKa KOMIIETEHITII

5-0amtbHad mkana

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIAIHI

— oOyyarouuiicss TiyO0OKO M BCECTOPOHHE YCBOMWJI IPOIPaMMHBIM
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIFHO U TPAMOTHO €T0 HU3J1araeT;

— OIIMpasACh Ha 3HAHHUA OCHOBHOH H I[OHOHHHTGHLHOﬁ JIMTCPATYPHI,

«OTIIYHOY o
GAYTCHOY TECHO MPUBSI3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHUS C IPAKTUUYECKON
JESITETFHOCTBIO HAMPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BHIJBUTAEMBIE UM HJICH;
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;
— CBOOO/IHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX MOHATHIA.
— 0Oy4JaronIuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
10 CYHIECTBY H3JaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;
CXODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEHH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHUSI C TMPAKTHYECKOW JESITEIHHOCTHIO
«3a4TEHO»
HaIpaBJICHUS,
— apTYMEHTUPYET Hay4IHbIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— BIIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHSTHH.
— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN MaTepual,
MO CYIIECTBY H3JaraeT €ro, Onupasicb Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHhl;
— JIONyCKaeT HeCYIIECTBEHHBIC OMMMUOKA U HETOYHOCTH,
«yJIOBJIETBOPUTETHHO» N
GATTOHOY — ACTIBITHIBAET 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUHM 3HAHMM
HanpaBJICHUS;
— c1ab0 apryMeHTHUPYeT HaydHbIC TTOJI0KEHNS,
— 3aTpyaHseTcs B (GOPMYITMPOBAHUHU BBIBOJIOB U 000OIICHUI;
— YACTUYHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHUH.
— oOydJaronuicss HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOIO
Marepuaa;
— JIOTIYCKAaeT  CYIIECTBCHHBbIE  OMMUOKM W  HETOYHOCTH  IIPH
«HEY/IOBJICTBOPUTEIILHOY i
paccMOTpEeHUH IPOOJIEM B KOHKPETHOM HarlpaBJICHUH;
«HE 3a4TCHO»

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHS,
— He (hOPMYITMPYET BBIBOJIOB M 000OIIICHHUI.

10.3. TunoBbIe KOHTPOJIBHBIC 3aJaHUS WIIK HHBIC MAaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sK3aMeHa peIcTaBlIeHbl B Tadnuie 15.

Tabnuma 15 — Borpocs! (3amaun) s SK3aMeHa

Ko
Ne n/nt [lepedyenb BonpocoB (3a1a4) Ist SK3aMeHa A
WHIMKaTopa
Y4eOHbIM IJIaHOM HE ITPETYCMOTPEHO
Bomnpocs! (3anaun) i 3adera / audd. 3auera npencrasiaeHsl B Tabnue 16.
Tabnuua 16 — Borpocs! (3aaun) amst 3aueta / qudd. 3agera
Kon
Ne n/m Ilepeuens BompocoB (3agau) uist 3aueta / qudd. 3auera
p P (sanas) 1 mdh WHMKaTOopa
1 Juon, onpenenenne, KOHTaKThl, 0003HAUYCHUE, MAaTEPUAIIBI OIIK-1.3.1
U3TOTOBJICHUS OIIK-1.V.1
2 CpoilicTBa pP-n nepexoja OIIK-1.B.1




BAX p-n nepexona

bunonspuselil Tpansuctop. Onpenenenue, BbiBojabl, YI'O.

bunonsapuselil Tpan3zuctop. OCHOBHBIE XapaKTEPUCTHKU

bunonsapuselil Tpan3uctop. Pesxumbl paboThl.

CxeMbl BKJIFOUCHUST OMTOJISPHBIX TpaH3UCTOpoB: ¢ Ob.

CxeMbl BKJIFOUCHUST OMIIOJISIPHBIX TPAH3UCTOPOB: ¢ O0.

CxeMbl BKJIFOUCHUS OMMOJISpHBIX TpaH3ucTopon: OK.

PO NOOA~lW

0 [Tonesoit Tpanzuctop. Onpenenenue, BoiBoAbL, YI'O.
11 [ToneBo#i Tpan3uctop. OCHOBHbBIE XapAKTEPUCTHKHU.
12 Junucrop. Onpenenennue, OCHOBHbIE xapakrepucTuku, BAX.
13 Tpunucrop. Onpenenenne, oCHOBHbIE XapakTepucTuku, BAX.
14 Yceunurens. Obmas crpykrypHas cxema. OnpeneneHue.
15 Ycunurens. [lpuniun neicTsus.

16 YT'O ycunurene.

17 Knaccudukanus ycunurenei.

18 OCHOBHbBIE XapaKTEPUCTUKU YCUIIUTEIS.

19 O6patHas cBsi3b B yeunutensx. [10C.

20 O6patHas cBs3b B yeunurensax. OOC.

21 Yceunurenb NOCTOSTHHOTO ToKa. Onpenenenue.

22 VYceunutens NOCTOSHHOTO Toka. Cxema (ripumep).

23 Ycwnmurens noctostHHOTO Toka. AUX.,

24 VIIT. [dpeiid myms.

25 VIIT. Metoasl yMeHbIIeHUS Aperida HyIs.

26 JudbdepeHumanbHpIl YCHIIUTET.

27 [TonaBnenue cuHba3HOU TOMEXH.

28 Yceunurens momuoctu. OnpeneneHue.

29 YM. Knace «A».

30 YM. Kinacc «By.

31 OnepanmoHHbIN yerinTelb. OnpeeieHue.

32 OnepanmoHHbIN yeuiInuTellb. @YHKIUOHAIbHAS CXEMA.

33 OVY. AMmuuTyHas XapakTepPUCTHKA.

34 OV. AUX.

35 OVY. Koaddpumment ycunenus 6e3 OC. Koaddurment
ociabieHust cuH(a3HOM MTOMEXH.

36 OYVY. BxoaHoe 1 BBIXOJTHOE COMPOTHBIICHUSI.

37 OYVY. DkcrutyaTallMOHHBIE TAPaMETPHI.

38 Wurerpatop Ha OV.

39 Juddepenunarop Ha OV.

40 Cymmarop Ha OVY.

41 YMuoxutens Ha OV.

42 Pe3onaHcHbIi ycunuTens. Onpenenexue.

43 KonebarenbHbIi KOHTYD.

44 VYcnoBue pezoHaHca B MOCIEI0BATEIBHOM Kojle0aTeIbHOM
KOHTYpe.

45 @unbtpsl. Onpenenenue. Tumsl.

46 AUYX QunpTpa HIKHUX YaCTOT.

47 AYX ¢unpTpa BEpXHUX YACTOT.

48 OunpTpsl. [lonoca mpomyckaHus U MOJaBJICHUS.

49 AYX rpebeHuaroro GuibTpa.

50 DBOIOIHS dNIeMeHTHON 0a3bl. OCHOBHBIE COOBITHSI.

OIIK-2.3.1
OIIK-2.V.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1
OIIK-4.Y.1




ol DBOJIOIMS dJIEMEHTHON 0a3bl. 3akoH Mypa.

52 WuTerpanbHas MUKpOCXeMa, MUKPOIEKTPOHUKA.
OrnpeneneHus.

53 OcHoBHbIE TEXHOJIOTHYECKUE onepaiuu coznanus MMC.

o4 HamnpaneHus pa3BUTHS MUKPOJIEKTPOHUKH.

55 Cytb [UINC. OcobeHHOCTH CO3TaHMSL.

56 Cyts [UIMC. OcobenHoCcTH CO3TaHMSL.

o7 OCHOBHbIE IOHATHS ANreOpbl JJOTUKH.

58 Omnepanyy KOHBIOHKINHU, TUIBIOHKIINA U UHBEPCUU. TaOIuIIbI
VCTUHHOCTH.

59 DnemeHTapHble POpPMBI aIredOphl JOTUKU

60 Hopwmanbhbie hopmbl areOpbl JIOTHKH

61 CoBepliiieHHas AU3bIOHKTUBHAS HOpMasibHast popma

62 CoBepliiieHHasi KOHbIOHKTUBHAsI HOpMaJlbHasl popma

63 AxcuoMbl (TOXkAecTBa) anreOpbl JIOTUKU: aKCUOMBI OIepaliuu
OTpULIAHUS, aKCHOMBI omepauuii ¢ koHctanTamu 0 u 1;
[Tepemecturenbusbiii, CoueratenbHblii U PacnpenenuTenbHbINd
3aKOHBI.

64 Crnosxnble norudeckue Boipakenus. ltpux lleddepa.

65 CnoxHsble norudeckre Beipakenus. Ctpeinka [lupca.

66 CrnoxHble JIOTHYECKHE BBIPKEHUSI. WNmmmkarus,
SKBUBAJICHTHOCTH, CTPOTAasl IU3BIOHKIINSI.

67 Tumel TOTMK. OMUTTEPHO-CBSI3aHHAS JIOTHKA.

68 Tunel moruk. TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHUKA.

69 Tunel toruk. JInoHO-TpaH3UCTOPHAS JIOTHKA.

70 Tunbr  noruk.  Pe3ucTtopHO-TpaH3WUCTOpHAsl  JIOTHKA W
PE3UCTOPHO-EMKOCTHAsl TPAH3UCTOPHASI JIOTHKA.

71 Tunst noruk. Texnonorus KMOITL.

72 AcunxpoHHbIH RS-Tpurrep.

73 Cunxponnsiii RS-tpurrep.

74 D-tpurrep.

75 JK tpurrep.

76 O6mras kinaccuuKamus JOTHYECKUX JIEMEHTOB.

78 Peructp u ero Mukpoomnepanuu.

79 [Mapannensusblii peructp. Cxema 4-pa3psIHOro napamieabHOro
peructpa Ha D-Tpurrepax.

80 CaBuHTarommn perucrp. Cxema Hu o0o3HaueHNE
YEeThIPEXPa3psTHOTO PETHCTPa CABUTa.

81 QDYHKIIMOHUPOBAHNE CABUTAIONIETO PETUCTPA.

82 CYeTurK U ero OCHOBHBIE ITapaMeTPHI.

83 [TocnenoBarenbHbIE JIBOUYHBIE CUETYHKH. Cxema
nocseoBaTeabHOro cuerynka Ha JK-tpurrepax.

84 [TocnenoBarenbHbIE JIBOUYHBIE CUETYHUKH.
DYHKIIMOHUPOBAHUE.

85 [TapannenbHble ABOMYHBIE cyeTYMKH. CxeMa MapajuieabHOro
nsonyHoro CT Ha JK-Tpurrepax.

86 [TapannenbHble JBOUYHbBIE CUETYUKH. DYHKIIMOHUPOBAHHE.

87 Omnpenenenue U KIacCHPpUKALKI MUKPOCXEM MaMSTH.

88 OcHOBHBIE (DYHKIMOHAJIBHBIE XapaKTEPUCTHUKH MHUKPOCXEM
TaMSATH.

89 TunoBas CTpyKTypa MUKPOCXEMBbI ITAMSTH.




90

OrniepaTuBHAsI TAMSITh.

91 CrpykrypHas cxema O3V,

92 Bpemennsble quarpammsl 3anucu 1 ureHus crarnyeckoro O3VY.

93 HIunaHbI opMupoOBaTEIS.

94 [13VY. [IpuHIMnIbI OpraHu3alvy U BUADL.

95 PROM-II3Y.

96 Penporpammupyembie MMOCTOSIHHBIE 3alIOMHUHAIOIINE
YCTPOMCTBA.

97 OO0uue cBeneHUs 0 KOMOMHAIIMOHHBIX U IOCJIEA0BATEIbHBIX
JIOTUYECKHUX YCTPOMCTBAX.

98 [IpuMeHeHre COBEpIICHHON IU3BIOHKTHBHON HOpPMAalbHOU
(hopmbl pu cuHTE3€ MUGPPOBOM CXEMBI.

99 [puHnunuaneHas cxema 1u(ppoBoro yCTpOHCTBA,
peanusytomiasi Tabmiy uCTUHHOCTHU ¢ momosio CJITHD.

100 Cymmarop.  ANTOPUTM  JIBOMYHOTO  apU(PMETHIECKOTO
CIIOKCHHUSI.

101 Tabauipl HCTUHHOCTH MOJYCYMMAaTOpa U MOJHOTO JTBOMYHOTO
OJTHOPA3PSITHOTO CYMMATOopa.

102 Kommaparop.

103 [udpatop.

104 Jemmdparop.

105 Oo6mue ceenenus o [IATT u ALIIL

106 Kpurepuii nuckperusamuu no KorensHUKOBY.

107 AIII. Cxema BpeMEHHOTO TIPe0Opa3oBaHUS.

108 AIIIT mocaenoBaTeIbHOTO CYETA.

109 ALTI mocnenoBaTenbHOTO MPUOTFKCHHUS.

110 AIII mapamiensHOTo NEeWCTBHS.

111 HAIT ¢ faBOWMYHO  B3BEHICHHBIMH  PE3UCTOPAMH  H
CYMMHUPOBAHUEM TOKOB.

112 ITAII ¢ pesuctuBHO# MaTpuneit R-2R.

113 Knaccuduxanus [TJINC.

114 [TporpamMmmMmupyembie TOTHUYECKHE MAaTPHUIIBI.

115 CnosxHbIe IPOrpaMMHUpYyEMbIe JIOTUYECKUE YCTPONCTBA.

116 [TonsaTue anropurma.

117 Kiaccudukaryss MUKpOTIPOIIECCOPOB.

118 MUKpPOKOHTPOJIIEPHI.

119 Komanapl MuKpormpoieccopa.

120 CISC npoueccopsl.

121 RISC nponeccopsl.

122 Tpéxmuunas CTPYKTYpa OTIEPAIIMIOHHOTO 0J10Ka
MHUKpOIpoIeccopa.

123 JIByX1nHHas CTpYKTypa OTIEPaLlMOHHOTO 610Ka
MHUKpOIpoIeccopa.

124 OpHommHHAs CTPYKTYypa OTIEpalMOHHOTO 610Ka
MHUKpPOIpoIeccopa.

125 Cobpatb CXeMy M TIpOJAEMOHCTPUpOBaTh  paboTy
acuHXpoHHOTO RS[ITpHrrepa.

126 Cobpatb cxemy M MpOJEMOHCTPUPOBATh PAOOTy CUHXPOHHOTO
RS tpurrepa.

127 Cobpatpb cxemy 4-X pa3psIHOTrO MOCIEA0BATEIFHOIO pErucTpa

C/IBUTA U IPOJIEMOHCTPUPOBATH paboTy.




128

Cobpartp cxemy mocnenoBarenbHoro CT na JK-Tpurrepax u
MIPOJIEMOHCTPUPOBATH PabOTYy.

129 Cobpartb cXeMy u(ppoBOTO KOMIIapaTopa u
MIPOJIEMOHCTPUPOBATH PabOTYy.

130 Co0Opath cXxeMy cymmaTopa ¥ ImpoJIeMOHCTPUPOBATH PadoTy.

131 Co6pats cxemy LIAIT 1 mporeMoHCTpUPOBATH paboTy.

IIepeuyenn

MpeACTaBJICHBI B Ta0mwuie 17.
Tabmuna 17 — IlepeueHs TeM aJ1s1 KypCOBOTO MPOSKTHPOBAHUS/BBITIOJTHEHUS! KypCOBOI pabOTHI

TEM ISl KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KYpCOBOM PabOTHI

Noe 1w/im [IpumepHbIil nepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS
j KypcoBOH pabOThI
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
BOHpOCI)I oL MIPOBCACHUSA HpOMe)KYTOLIHOI\/JI arreéCrallii B BHUJIAC TCECTUPOBAHHA

mpeJicTaBiIcHbI B Tabmuie 18.

Tabmuia 18 — [TpuMepHbIi IepeYeHb BOIPOCOB IS TECTOB

o Kon
Ne n/mt [IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB
WH/INKaTOopa

1 CrpykTypHas cxema 3J1eKTpoHHOro ycrpoiicta. [lonstre 06

aHAJIOTOBOM U IIU(POBOM METOIAX.
2 [TaccuBHBIC 371eMeHTHI 3TeKTpoHHBIX cxeM ( R,C,L)
3 du3nyecKue 0CHOBBI MOJTYIPOBOIHUKOB. P-N MEPEXO] MPU OTCYTCTBUU

Y HAJIMYUU BHEIIHETO MOJIA.
4 [ToynpoBOAHUKOBBIE TNOIbI
5 bunonsipusie Tpanzuctopsl. [Ipunuun aeiictBus. CTaTudeckue

XapaKTEPUCTHUKHU.
6 Tpu cxembl BKITIOYEHHS OUTIONSPHBIX TPAH3UCTOPOB. YacTOTHBIE

CBOMCTBA
7 [ToneBoii TpaH3UCTOP € 3aTBOPOM B BUJE P-N IIepexoa
8 MOII- TpaH3uCTOPBI OIIK-1.3.1
9 TupucTtopsl OIIK-1.V¥.1
10 Yeumurenu. Knaccudukanus, OCHOBHBIE TapaMeTphl U xapaktepuctuku | OITK-1.B.1
11 Pexxumbl paboThl yeUIUTENBbHOTO dMieMeHTa. [IpuHImn noctpoenus OIIK-2.3.1

YCHJIMTEIIBHOTO KacKaja OIIK-2.V.1
12 RC-ycunutenp Ha OUNONSIPHBIX TpaH3ucTOpax. Tunosas cxema. OIIK-3.3.1
13 Haznauenue snementoB. [locTpoenne Harpy304HbIX XapaKTEPUCTHK. OIIK-3.V¥.1
14 DJIEMEHTHI pacuera OIIK-3.B.1
15 OO6patHas cBs3b B yeunutenax. Knaccuduxanus. Biusaue OC Ha OIIK-4.V.1

KOA(pPUIMEHTH! yCHIIEHHS (BBIBO).
16 Bnusnue OC Ha mapametps! ycunurens. [loBropurenu.
17 YcroiunBocTs yeunmurens ¢ OC.
18 VIIT. Apeitd nyns. Juddepenunansusiii kackan. YIIT ¢

peoOpa3oBaHUEM YaCTOThl CUTHAJIA
19 Omnepaumonnsiit yeunurenb (OY). CTpykTypa, XapaKTepUCTUKU U

napameTpsl. YacTOTHASE KOPPEKIIHSI
20 Cxembl BioueHust OY
21 OV B kauecTBe yCHJINTENSI IEPEMEHHOTO TOKa, UHTErpaTopa u

middepennmaTopa
22 OY B KauecTBe CymMMaropa, jorapudmaropa, yMHOXKUTEIS




23 W36upaTenpHble yCHIINTENN

24 TpancdopmaropHble YCHIUTETH MOITHOCTH

25 BecrpancdopmMaTopHbie YCUIUTEIN MOIIHOCTH

26 ABTOTreHepaTOpbl FTApMOHMUYECKUX KOJIEOAaHUN. Y ClIOBUE aBTOIE€HEPALIUU.
CrpykTypHas cxema.

27 LC- renepaTopbl rapMOHHYECKUX KOJICOAHUH

28 RC-renepaTtopsl

29 CTpyKTypHas cxeMa NCTOYHHKA MUTAaHUs. BeimpsiMutenu v puiabTpsl.

30 KomneHncanmonHbIe CTa0MIN3aTOPBl HANPSHKEHUS

31 Jlornueckue onepannu (OCHOBHbIE U KOMOWHUPOBAHHBIE)

32 AKCHOMBI, 3aKOHBI, TOXKJIECTBA U TEOPEMBI AJIT€OPbI JIOTHKU

33 Peanm3anust OCHOBHBIX JIOTHYECKUX OTIEPAIHIA C TIOMOIIBIO 3JIEMEHTOB
U-HE, NWJIN- HE

34 THIbI TOTHYECKUX DIIEMEHTOB

35 [TapameTpsI TOTHYECKHIX IJIEMEHTOB

36 Krnaccudukarus TpurrepoB Ha Jiorndeckux reMmenTax. RS u RST-
TPHUTTEPHI

37 JIByxcrynenuatsie RS n T-Tpurrepst

38 D u IK-tpurrepsr

39 Peructpb xpaHeHus

40 CIOBUTOBBIEC PETHCTPHI

41 KoJsplieBo 1 peBEpCUBHBIN PETUCTPHI

42 ITocnenoBarenbHbIN U ApaJUICNIbHBIN JBOUYHBIE CUETUYUKHU

43 PeBepcHBHBIN TBOMYHBIN CUCTUUK

44 CriocoObI MOCTPOCHUS HEIBOUYHBIX CYETUUKOB

45 JIBOMYHO-TECATUIHBIN CUCTUHK

46 [IporpamMmmupyembie qeIUTEIN

47 CymMaropsl ¥ H(PpoBbIE KOMIIAPATOPHI

48 [udparop u nemudparop

49 MyNbTHIUIEKCOP U AEMYJIbTHILICKCOP

50 Hudpo-ananoroseie mpeoOpa3oBaTEIH

51 Amnasnoro-1udpoBsie mpeoOdpa3oBaTEIH

52 AnmapatHbIii ¥ IPOTPaMMHBIN CIIOCOOBI PeaTM3alliy aJITOPUTMA.

53 JlocTonHCTBA ¥ HEJOCTATKH.

54 Mukponporieccopsl. DneMeHTHas 6a3a. CTpykTypa MUKpoDBM.

55 O060011eHHas CTPYKTypHAsi CXeMa MUKPOTIpoIieccopa

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO JUCHHUIUIMHE OOYYAIOMIMXCS 3a04HON (HOPMBI
oOyueHwusi, mpeacTaBieHbl B Tabnuie 19.

Tabnuna 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/nn [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmoTtpeno

10.4. Metoauueckue MaTepualbl, OIIPCACIAOIINC nponueaypnl OIICHUBAHUA
HHAUKATOPOB, XapaKTCPU3YIOINUX OTallbl (I)OpMI/IpOBaHI/IH KOMHCTCHHHﬁ, COACPIKATCA B
JIOKQJIbHBIX HOPMATUBHBIX aKTaX FYAH, PCMIIAaMCHTUPYIOIUX TOPAAOK U NOpOoUCaAypy
MMPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U HpOMC)KyTO‘-IHOﬁ aTTeCTalnuu 06yqa101111/1xc;[
I'VAIL

11. Meroaunueckue ykazaHus sl 00y4aroUIUXCs 10 OCBOSHHUIO TUCIUTIIINHBI




11.1. Meroauueckue yka3aHusl Ui OOy4yaroOIIMXCSd II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepHalia — JOTUYECKU CTPOMHOE, CUCTEMHOE,
rIyOOKOe W SICHOE W3JIOKEHUEe ydeOHOro marepuana. HasHaueHWe COBPEMEHHOW JIGKIIMH B
pamMKax JUCHHIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO [0 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJIEM JIUCIUIUIMHBI, METOJOB HAYYHOTO TIO3HAHHS, HOBEUIINX
JOCTH)KCHHM HaydHOW MbICIU. B yueOHOM mporiecce JIEKIUsl BBIMOJIHAET METOI0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 U HHPOPMAITMOHHYIO (YHKIMHU. JIeKIus pacKphIBacT MOHATHIHBIN ammapat
KOHKPETHOM 00JiacTh 3HaHUs, €€ MpOoOJEeMBbl, NAaeT IEIbHOE MPEJCTaBICHUE O JUCIMIUIMHE,
MOKA3bIBAET B3AUMOCBS3b C IPYTUMU JUCITUTUTMHAMM.

IInannpyeMbie pe3yabTaThl IPH OCBOCHUU 00 YJAIOIIMMHUCS JICKIIMOHHOIO MaTepHaa;

— TIONMYYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOM TEME;

— TIOJYYEeHHE OTBbITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOAaBaTeNIeM;

— pa3BuTHE TpOo(decCHOHATHHO-ACNOBBIX  KauecTB, JIIOOBH K  TIpPEAMETY |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIJICHHUS.

— TIOsIBJIEHHWE HEOOXOAMMOTro MHTEpeca, He0OOX0AMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIONyYeHHE 3HAHUHW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€ UX PAa3BUTHI HA OJVDKAMIIINIE TOJIBI;

— HAy4UTHCS METOAMYECKH 00pabaThiBaTh MaTepuasi (BBIACIATH TJIABHBIC MBICIU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh HMX B  Pa3IMYHBIX
(bopMynTUpOBKax);

—  TIOJYYCHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOMMBIX TEPMHUHOB M TIOHSTHA.

JIeKImoHHBIA MaTepuall MOXET CONPOBOXKAATHCSA JAEMOHCTpalMel CclaiioB U
WCIIOJIb30BAHUEM pa3IaTOYHOrO0 MaTepuaja TpU TPOBEACHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTICTHHBIX TEMATHK 110 AUCITUIUIHHE.

CTpyKTypa IpeioCTaBICHUS JISKIIMOHHOTO MaTepraa.

—  KOHTPOJIBHBIN OMPOC MPEABIAYIIEr0 MaTeprana;

— HauMEHOBAHUE JICKIUHM, BBEJCHUE B JICKIMIO, IEPEUYCHb PACCMATPUBAEMbIX
BOIIPOCOB;

—  M3JI05KEHHE BOMPOCOB JIEKIIMU, OCHOBHBIEC BHIBOJIbI 110 KAXKJAOMY BOMPOCY;

— TMOJBEJEHUE UTOTOB, KOHTPOJIBHBIN OMPOC;

—  OTBETHI Ha BOIIPOCHI;

—  0OBSIBJICHUE BOTIPOCOB CIICAYIOIICH JICKITUH.

11.2. Meroaunueckue ykazaHus sl 00ydaroluxcs 1Mo y4acTUIO B CEeMHHApax

OcHOBHOU 1eNbIO 17151 00yYaroIerocs siBisieTcs cucTeMaru3anus U 00001eHne 3HaHU
0 HW3yyaeMmMoW TeMme, pasieny, (GopMHpPOBaHHWE YMEHHUs padoOTaTh C JIOTIOJTHUTEIHHBIMU
HMCTOYHUKAMU HMH(pOPMAIMK, COMOCTABJIATh M CPaBHMBATh TOYKH 3PCHHS, KOHCIICKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOKO TOYKY 3pCHHS W T.I. B COOTBETCTBMM C Bedylei
TUIAKTUYECKON TENbI0 COJEp)KaHUEM CEeMHHAPCKUX 3aHSATHH SBISIOTCSA y3JIOBble, Haubolee
TpyIOHBIE Ui TOHHWMAaHUS W YCBOGHUS TEMBI, pa3leibl JUCHUIUTMHBL Crenudukoil JTaHHOU
(hopMBI 3aHATUH ABIIAETCS COBMECTHAs paboTa MpernoaBaTesst ¥ 00ydJarolerocs HaJl pelieHueM
MOCTABJIEHHOW MpoOIEMBbI, a TMOWCK BEPHOTO OTBETa CTPOUTCS HAa OCHOBE YepeI0BaHUs
WHIUBUAYAIBHON M KOJIJIEKTUBHOM €S TEIHHOCTH.

[Ipy mOATrOTOBKE K CEMHUHAPCKOMY 3aHATHIO 1O TEME MPOCTYIIAaHHOW JEeKIUH
HEOOXOJIMMO O03HAKOMUTHCS C TUIAHOM €ro TMPOBEACHHUS, C IJIUTEPaTypoll W HaydHBIMHU
MyOIUKAIUSMU TI0O TEMEe CEMHUHAapa.

TpeboBaHKs K IPOBEAEHUIO CEMUHAPOB

— HaWMEHOBAaHHWE CEMHHapa, BBEJCHHE B 3aHATHE, IEePEUYeHb pPacCMaTPUBAEMBIX
BOIPOCOB;




— 00CyXJIeHHE BOIIPOCOB CEMUHAPa, OCHOBHBIC BBIBO/IbI T10 KaXKJIOMY BOTIPOCY;
— paccMoTpeHue pedepaToB, 0OCYKICHUE;

— MOJBEAEHUE UTOTOB, KOHTPOJIBHBIN OMPOC;

— OTBCTBI HA BOIIPOCHI;

— 00BSIBJICHUE BOTIPOCOB CIIEAYIOIIET0 CeMUHapa

11.3. Meroauueckne yKa3aHusl JUIi OOy4JaIONIMXCS IO IMPOXOXKICHUIO MPAKTUYCCKUX
3aHATHHN

[IpakTHdeckoe 3aHATHE SIBJISCTCS OJHOW W3 OCHOBHBIX (DOPM OpraHm3anuu y4eOHOTO
rpoiiecca, 3aKIF0YArOIascs B BHITOJHEHUH 00y4aIONMMHUCS 1101 PYKOBOJICTBOM IPEIOAaBaTENs
KOMIUIEKCa YYEOHBIX 3aJaHUW C IIeJIbI0 YCBOCHHS HAyYHO-TECOPETUUYECKUX OCHOB Y4EOHOM
JTUCITUTUTUHBI, TPUOOPETEHNS YMEHUHN U HABBIKOB, OTIHITA TBOPYECKOU JIeATETLHOCTH.

enbro mpakTUYECKOTO 3aHATHS JUIsl 00ydarolerocs sBIsSeTCs] MPUBUTUE 00ydaroIUMCs
YMEHUU U HaBBIKOB MPAKTHYECKOM IEATETHHOCTH TI0 H3y4aeMOM THUCIUILINHE.

[Inanupyemble pe3ysIbTaThl IPU OCBOCHUH 00yUYaIOIINMCS TPAKTUYECKUX 3aHATHIM:

— 3aKperuieHHe, YriIyOJeHHe, pacllMpeHue W JeTalu3alus 3HAHUW TpU pPElIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAaMH W METOJUKAMH H3YUYCHHS KOHKPETHOW Yy4eOHOM
JUACIUTUINHEL,

— BBIpabOTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICTICHHUS TIOJYYCHHBIX 3HAHWH IS
BBITIOJTHCHUS 3aJaHMI;

— olecrniedueHne palMOHAIBHOTO COYETAHHUS! KOJUICKTHBHOW M MHAUBUAYAIBHOU (GopMm
00y4eHHsI.

TpeboBaHns K OPOBEAECHUIO IPAKTUYECKUX 3aHATUNA
- KOHTPOJIbHAS OIIEHKA CTETICHH YCBOCHHS TEOPETUUYECKOTO MaTepHalia, OTHOCSIIETOCs K

I13;

- oO0bsiBiienue nenu [13, nopsaka mpoBeaeHUs 1 OTYETHOCTH;

- u3noxkenue cytu [13 (pemreHne mpakTUYECKHX 3a/ad, pa3paboTKa CXeM, COCTaBJICHHE
AITOPUTMOB H T.IL.);

- MMOJrOTOBKA OTYETHBIX MaTEPHUAJIOB;

- MPOBEPKa Pe3yJbTAaTOB, BHICTABJICHHE OLICHOK.

11.4. Meroauueckue yka3zaHus Ui OOYYarOIIMXCS MO BBIMOJTHEHHUIO JIaOOPATOPHBIX
pabot

B xoxe BbImosiHEHHs 1a0OpATOPHBIX pabOT OOy4aroIIUHCS IOJDKEH YriyOuTh H
3aKpENUTh 3HAHUS, MPAKTUYCCKUE HABBIKHM, OBJIAJECTh COBPEMEHHON METOJMKOW M TEXHHUKOU
OKCIIEPUMEHTA B COOTBETCTBUH C KBATU(HUKAIIMOHHOW XapaKTEPUCTHKOW OOy4aromerocs.
BeinosiHenue 1ab0paToOpHBIX pabOT COCTOMT M3 3KCIEPHUMEHTAIBHO-IIPAKTHYECKOM, pacuyeTHO-
AQHAIUTUYECKON YacTel U KOHTPOJIbHBIX MEPOTIPUSTHA.

Brimonnenue 1abopaTopHbIX paboOT 0OydaromUMCs SIBISETCS HEOTHEMIIEMON YacThIO
W3YYEeHUS JUCHUIUIMHBI, OMNpeneisieMoil y4eOHBIM IIJJaHOM, M OTHOCHTCS K CpeICTBam,
obecrevynBaroINM PEIICHNE CIEeAYIONUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— TnpuoOpeTeHre HaBBHIKOB HCCIEIOBAHMS MPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,

— 3aKperuvieHHe, Pa3BUTHE M JIETAIU3AlMs TEOPETUYECKHX 3HAHWM, MOJYyYEeHHBIX Ha
JIEKIIUAX;

— TOoNy4eHHe HOBOM MH(OpMAIINK 10 U3y9aeMOW AUCIUTLIHHE;



— TIpHOOpETeHHWE  HABBIKOB  CAMOCTOSITENBHOM  paboTel ¢ JabopaToOpHBIM
o0opynoBaHUEM U PUOOPAMH.

3aganue U TpeOGoOBaHMS K IPOBEACHUIO JIAOOPATOPHBIX PadOT

JlaGopaTopHble pabOTHl MPOBOAATCS B COOTBETCTBHHM METOJAWYECKUMHU YKA3aHUSIMH IS
Kaxaoi pabotel. Ilepen BbIOTHEHHWEM J1A0OPATOPHBIX PabOT MPOBOIUTCS HHCTPYKTAXK II0
TEeXHUKE OE€30TMaCHOCTH W TIPEABAPUTEIBHBIN ONPOC CTYJACHTOB HA YCBOSHHE METOJUKU
MPOBEACHUSI  DKCIIEPUMEHTOB C  HCIIOJNB30BaHHWEM  JIAOOPAaTOPHOTO  OOOpYHOBaHHS U
U3MepHTeNbHBIX MpuOopoB. Ilo pesynmpTaraM NPOBENEHHBIX SKCIIEPHUMEHTOB COCTABIISIETCS
MIPOTOKOJI, KOTOPBIH 3aBEPsIETCS MPENOoJaBaTEIIEM.

CrpykTypa u opma oTuera o 1abopatopHOr paboTe

— 1. TUTYNBHBIN JHCT;

— 2. 11enb 1abopaTopHON paboTHI;

— 3. OTIIMCAaHHE UCCIICTyeMON CUCTEMBI;

— 4. cTPYKTypa UCCIIeAyEeMbIX MTapaMeTPOB;

— 5. METOJIMKa MPOBEJICHUS IKCIICPUMEHTAITBHBIX UCCIICIOBAHUIA;
— 6. MPOTOKOJI IKCIIEPUMEHTA;

— 7. pe3yabTaThl 00pabOTKH SKCTIEPUMEHTAIBHBIX TAHHBIX;

— 8. BBIBOJIBI TIO paboTe.

TpebGoBanus xk ohopMIIEHHIO OTYETA O TabOpaTOPHOH paboTe
— Oruer odopmisiercss mo ['OCT 7.32-2001 wm3manmst 2008roma. THUTYIbHBIA JUCT
obopmiiseTcst 1Mo yTBepxKIAeHHOU dopme. Dopma THUTYIBHOTO JHCTa pa3MelleHa Ha calTe
I'VAIL
— Ha «kadenpe wumeercs yueOHO-MeTOAMYECKAas JHUTEpaTypa JUIsl BBINOJHEHUS
71a00paTOPHBIX padoT:
1. Jmutrpue FO.U. Hemenwmn IIL.H. WccnenoBaHwe SIIEKTPOHHBIX YCTPOWCTB Ha
OTIEPAIIMOHHBIX YCHIIMTENAX. MeTo 1. yKa3. K BbIn.jia0.padot/I"V All,CI16,2008-43c.
2. JmutpueB FO.U., Henenun I1.H. MccnenoBanue mmdpoBbix cxem. Meroj.ykas. K
BhIIL J1a0.padot/ I'YAII,CII16,2013-39 c.

11.5. MeTtoauyeckue yka3aHus JUIs 00y4arOIIUXCs 110 MPOXOKICHUIO CaMOCTOSATEIbHOM
paboThl

B Xone BBINOJIHEHHS CaMOCTOSTENFHON PaOOTHI, 0OYYAIOIINICS BBHINOJIHIET PadoOTy IO
3a7aHUI0 ¥ TP METOJIUYECKOM PYKOBOJICTBE IpENojaBareis, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHsl.

Jns oOywaromuxcst mo 3ao4Hoil (opme oOydeHus, camMoCTOsATEeNbHAs paboTa MOXKET
BKJIFOUaTh B €051 KOHTPOJIBHYIO PaboOTYy.

B mporecce BBINMOTHEHUS] CaMOCTOSATENBHOM pabOThI, y oOydatomierocs GopMupyercs
1enecooopa3Hoe MIaHUPOBaHUE PabOYEro BPEeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMMd NPUOOpETaeMbIX 3HAHHW, 00ECIIeUMBAET BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TMEPHUOJ OOYYEHHs, ITIOMOTAeT TOJYYHTh HABBIKA MOBBIIICHUS
po(eCcCHOHATBLHOTO YPOBHSI.

MeromuueckuMy ~ MaTepualaMH, — HANpaBISIONIMMU  CaMOCTOSITETIBHYIO — paboTy
00y4arOMUX CSASBISIFOTCS:

— y4eOHO-METOIMYECKHI MaTepuall 1o JUCHUILTHHE;

— METOAWYECKUE yKa3aHUs 10 BBITIOJHEHHIO KOHTPOJBHBIX paboT (uis oOydarommxcs
110 3204HOM (hopme 00yueHus).



11.6. Meroauueckue yka3aHus JUIsi OOYYArOIIUXCS MO MPOXOKACHUIO MPOMEKYTOUHOMN
aTTeCTaIuu.

[Ipomexxyrounast ~ arTecTamusi  OOy4alOUIMXCs  MPEAyCMAaTPUBAECT  OLICHUBAHUE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YyIbTAaTOB 00ydeHHs 1o nuciuiuimHe. OHa BKIIOYACT B
ceOst:

— 3a4er — 3T0 GopMa OICHKU 3HAHUH, MOJYICHHBIX OOYUAIOMUMCS B XOJC M3yUCHUS
y4eOHOU JUCIUILIMHBI B IIEJIOM I IPOMEXYTOUHas (10 OKOHYAHHH CEMECTpa) OlleHKa 3HAHUN
00yJaronuMcs 10 OTIEIBHBIM pa3fieliaM JTUCIUILTUHBI C aTTECTAIMOHHON OIICHKOW «3a4TCHOY
WJTU «HE 3aYTCHO».



JIuct BHECEHHUsI U3MEHEHUH B pab0dyto MporpaMMy JUCIUILTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit




