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AHHOTaUs

JqucuuruinHa «OJIEKTPOHMKA» BXOJUT B 0OPa30BaTENbHYIO MPOrpaMMy BBICILIErO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa I0 HANpPaBICHUIO TMOATOTOBKM/ CHEIHAIBLHOCTH
27.03.02 «YnpapieHue kauecTBoM» HampasieHHOCTH «[ludpoBoe kauecTBO M MPOEKTUPOBAHUE
npoaykiun». lucuurmna peanusyercs kadeapoit «Nel3».

JlucuuiuinHa HatesleHa Ha (QOPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUIMX KOMIIETCHIIUMI!

OIIK-1 «CriocobeH aHanM3UpOBaTh 33/1a41 MPO(PECCUOHATLHON AEATEIbHOCTH Ha OCHOBE
IIOJIOKEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MaTEMaTHKI

OIIK-2 «CmocobeHn ¢opmMyarpoBaTh 3afadyd NPO(ECCHOHANBHOM IEsITETbHOCTH Ha
OCHOBE 3HAHUHN NMPO(UIBHBIX PA3/ETOB MATEMAaTHUUECKUX U €CTECTBEHHOHAYUHBIX JUCIMILINH
(Momymeit)»

OIIK-3 «Cmoco0OeH ucrmosib30BaTh (hyHAAMEHTAIbHBIC 3HAHUS JJIA PEIICHHs 0a30BBIX
3aa4 yNpaBJIEHUS KAYeCTBOM B TEXHHYECKUX CHCTEMax C LEJIbI0 COBEPLICHCTBOBAHUS B
IpoQeCCHOHATIBHOMN 1€ TETbHOCTI

OIIK-4 «CnocoOeH OCyIIeCTBIATh OLEHKY 3(PQEKTHBHOCTH CHCTEM YIPaBJICHUS
Ka4eCTBOM, Pa3pabOTaHHbBIX HA OCHOBE MATEMaTHUYECKHX METOI0BY

ConepxaHue IUCHMIUIMHBI OXBAaThIBAa€T IIMPOKHHA KpPYr BOIPOCOB, CBA3AHHBIX C
U3y4EHHEM 3JIEMEHTHOM 0a3bl COBPEMEHHBIX JIEKTPOHHBIX YCTPOMICTB, C pACCMOTPEHHEM OCHOB
IPOCKTHUPOBAHUS AaHAJIOTOBBIX OJIOKOB Ha 0a3e MUKPOCXEM ONEPAI[MOHHBIX YCHIIUTENCH, a TaKxKe
C M3y4YCHHEM IPUHIMIIOB TOCTPOCHUS IUPPOBBIX YCTPOHCTB KOMOMHALIMOHHOTO H
MI0CJIEI0BATEILHOCTHOTO TUIIOB.

[IpenonaBaHre OUCHMIUIMHBI IpEeAyCMaTpUBaeT cleAyromue (OpMbl OpraHu3aluu
yueOHoro mporecca: (JIekuuu, gabopaTopHble padOThl, MPAaKTUYECKUE 3aHSATHs, CEMHHAapBHI,
CaMOCTOSTENIbHAsI paboTa 00yJaroIIerocs).

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIMN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3adera.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuibi, 108
4acoB.

S3bIK 00yUeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE

1.1. OcHOBHOH 1ENbI0 AUCUUILIMHBI «DJEKTPOHUKA» SIBISIETCA M3yUYEHUE CTYIEHTaMU
TEOPETUYECKUX M IPAKTUYECKUX OCHOB COBPEMEHHOW IIOJYNPOBOJHUKOBOM CXEMOTEXHMKH,
UCIONB3YEMOM  MPU  MPOEKTUPOBAHUU  HHGOPMAIMOHHO-BBIYUCIUTEIBHBIX  CHCTEM,
AaBUAIIMOHHBIX TPUOOPOB M CPEACTB AaBTOMATHKH, YTO MO3BOJIMT MM YCHEIIHO pelaTh
TEOPETUYECKHE M MPAKTHUECKUE 33/1a4d B UX MPO(EeCCHOHANBHON AESTeTbHOCTH, CBA3aHHON C
U(PPOBBIM KAUECTBOM U MPOCKTUPOBAHUEM MTPOAYKIIHH

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMU
KOMIETEHIIMSIMU WM UX YacTsMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIMIA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpynma) Kon u HanMeHoBaHMe Kon u HanMeHOBaHME MHIMKATOPA
KOMIETEHIINH KOMITIETEHIINH JOCTHKEHUS] KOMIIETEHUIUU
OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOXKCHUS,
OIIK-1 Cnocoben 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
AHATU3UPOBATH MaTeMaTUKH
3aa4u OIIK-1.Y.1 ymerp npuMeHsTh 6a30BbIC
npo(ecCHOHANFHOM | €CTECTBEHHOHAYUYHBIC U MATEMATHUECKUE
O6menpodeccrnoHanbHbIE
KOMITETEHIIHH JEATENbHOCTH Ha SHaHMA UL ELIeHNA 387134
OCHOBE TIOJIOKEHUH, | MpodecCHOHATBHOM IeATEIbHOCTH
3aKOHOB M METOJIOB OIIK-1.B.1 Bnanerh HaBbIKaMU PEUICHUS
€CTECTBEHHBIX HAayK M | Mpo(ecCHOHANBHBIX 33/]a4 Ha OCHOBE
MaTeMaTUKH 0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTeMaTUYECKUX 3HAHUU
OIIK-2 Cnocoben
dbopmynupoBaTh
3a1a4n
npodeccuonanbHoit | OIIK-2.3.1 3HaTh IpodHUIBHBIC pa3aeIbl
NEeSTEIIbHOCTH Ha MaTeMaTHYeCKUX M €CTeCTBEHHOHAYYHbIX
Oo6menpodeccnoHalbHBIE | OCHOBE 3HAHUI TUCITUTLIAH
KOMIIETECHIINU PO UITBHBIX OIIK-2.VY.1 yMeTh NIPUMEHSITh U3BECTHBIE
pazzenos METOJIbI PEIICHUS 3a1a9
MaTeMaTHYeCKUX U npodeccuoHaNbHOM e TeIbHOCTH
€CTECTBEHHOHAYYHBIX
JTUCIUILIIAH
(Momyneit)
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh METOIUKHU MOJTYYCHUS
UCIIOJIb30BATh MaTEeMAaTHYECKUX MOJIENIeH peaTbHbIX
byHIaMEHTATBHBIC TEXHUYECKUX 00OBEKTOB
3HaHus Juist pemieHus | OIIK-3.VY.1 ymers npuMeHsTH
0a30BbIX 3a7a4 dbyHIaMEHTAIbHBIC 3HAHUST 0a30BBIX HAYK
Oo6menpodeccnoHanbHbBIE | YIPaBICHUS JUTSL TIPUMEHEHHMSI B 3a/1a4aX
KOMIETEHIIUH KayeCTBOM B npohecCuOHANBHOM NESTENIbHOCTH C LENbI0
TEXHHUYECKUX COBEPIIICHCTBOBAHUS
CHUCTEMAaX C [EJILIO OIIK-3.B.1 BnageTs HaBLEIKAMU
COBEpIIICHCTBOBAHUS | MIPUMEHEHHs (PyHIaMEHTAIbHBIX 3HAHUN B
B IpoeCCHOHANBHOM | paMKax 0a30BBIX 3a7a4 YIIpaBJICHUS B
JESITEIIbHOCTH TEXHHUYECKHUX CHCTEMax




OIIK-4 Cnocoben
OCYILECTBIISITh
OLICHKY

3P PEKTUBHOCTH OIIK-4.Y.1 ymeTs noayyaThb
OOmenpodeccroHaIbHbIE | CHCTEM YIPABICHUS | XapaKTEPUCTHKH MOJENeH pealbHbIX
KOMIIETEHIIUH KaueCTBOM, 00BEKTOB 151 OLIEHKH 3()(HEKTUBHOCTH
pa3paboTaHHBIX HA paboOThI CHCTEMBI YIIPABICHUS KaUE€CTBOM
OCHOBE
MaTeMaTH4eCKuX
METO/I0B

2. Mecro nucuuminHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHEe MPUOOPETEHHBIX 00YyJarOITUMUCS
IIPYU U3YYEHHUH CIEAYIOUINX JUCIMUIUINH!
— Marematuka. MaTeMaTHYeCKUN aHAIIN3,
— BBeneHue B HalpaBlICHUE;
— ®dusuxka;
— Xumus;
— DJIEKTPOTEXHUKA;
— ABHALIMOHHBIE U KOCMUYECKHE KOMIUIEKCHI U CUCTEMBI,
— HWudopmanroHHbIe TEXHOIOTHH.
3HaHMs, TOJyYEHHBbIE NPU U3YYEHUU MaTepuana JaHHOW AWCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U MOT'YT MCIIOIb30BaThCS MPU U3YYECHUN APYTUX IACLHUIUIMH:
— Teopus u pacueT U3MEpPUTEIBHBIX MTpeodpazoBareneil 1 NprudopoB;
— Iudpossie METONBI U CPEACTBA U3MEPEHUIT;
— Mertoapsl uccie0BaHus ¢ UCIOIb30BAHUEM CKaHUPYIOIIEH 30HI0BOM MUKPOCKOIINH;
— Mertoabl 1 pUOOPBI KOHTPOJIS OKPYKAIOLICH CPeIbl;
KomnproTepHsle CpefcTBa IPOCKTUPOBAHUS MIEKTPOHHBIX YCTPOUCTB.

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHHUIUIIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHoM paboTh Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
M3 Hux uacoe npaKxmuyeckoil n0020moeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anarus  (113),
17 17
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu:. 3a4et, | 3ayer 3auer




mudd. 3auger, sx3amed (3auer, udd. 3auq,

DK3.*%*)

IIpuMedaHue: kaHaUIATCKUIA SK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSEMKOCTH JTUCIUIUIMHEI ITO pa3/ieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCIUTIIMHBI U MX TPYAOEMKOCTh MPUBECHBI B TAOIUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznensl, TeMbI TUCTIMITITHHBL Jlexuan | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5

Pasznea 1. [loynpoBogAHNKOBbIE IPUOOPHI
Tema 1.1. JInoasr

Tema 1.2. bunossipHble TpaH3UCTOPBI. 2 2 3 7
Temal.3. [ToneBbie TPAaH3UCTOPHI.
Tema 1.4. Tupuctopsl.

Pa3nen 2. Yenaurenu

Tewma 2.1. Knaccuduxkanus, mapameTpsl 1
XapaKTePUCTHUKH.

Tema 2.2. Ycunurenu NoCTOSIHHOTO TOKa.
Tema 2.3. Ycunurenu MOITHOCTH.

Tewma 2.4. OneparinoOHHBIC YCUIIUTEIH.
Tema 2.5. M30upaTenbHble YCHIIUTEIH.
AKTHBHBIE QUIBTPHI.

Pa3nen 3. UcTouyHMKHN NUTAHUS

Tema 3.1. CTpykTypa BTOPUUYHBIX UCTOUYHUKOB
MUTaHUSA

Tewma 3.2. Bempsimutenu, QuiIbTpsI, 2 2 2 7
CTaOMIIN3aTOPHI

Tewma 3.3. UaTerpanpHbie CTaOUIN3aTOPHI
HaIpsKEHUS

Pa3znen 4. OcHOBBI aIreOpbI JTOTHKH

Tema 4.1. OCHOBHBIE IOHATHUS aNTeOpPbI JTOTHKH.
Tewma 4.2. lludpoBsie ycTpoiicTBa
110CJIE0BATENBHOIO TUIIA.

Pasznea S. {ludpoBbie ycTpoiicTBa
KOMOMHAIMOHHOT0 THIA

Tema 5.1. ITorgaTrE 0 KOMOUMHAIIMOHHBIX
yCTpOMCTBAxX. 3a/1a4yu CUHTE3A. 3 3 2 7
Tema 5.2. CymMmmaTopbl, KOMIapaTophl,
mudpaTopsl U ASMHPPATOPHI, MYIbTHILIEKCOPHI,
npeoOpa3oBaTeiu KOJIO0B.

Pa3nes 6. MUKpPO3JIEeKTPOHHBIE

o 2 2 2 7
3aMoMHUHAIOIIHE YCTPoiicTBa
Paznen 7. Mukponpoueccopbl 2 2 2 8
Pa3nen 8. DBoronus 3J1eMeHTHOH 0a3bI
3JIEKTPOHUKH 9 2 9 7

Tema 8.1. DneKTpOHHBIE KOMIIOHEHTHI.
Tema 8.2. Dn1eMEeHThI HHTETPAIBHBIX CXEM.

HUroro B cemectpe: 17 17 17 o7

Htoro 17 17 17 0 57




[IpakThueckass TMOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
oOydJaloImuMHUCs  ONpEAENeHHBIX  TPYIOBBIX  (PyHKUMIA,  CBSI3aHHBIX C  Oynyiei
npodecCHOHATBHOMN 1A TeTbHOCTBIO.

4.2. CopnepkaHue pa3/IiesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xaHne pa3elioB ¥ TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0nwIie 4.

Home
P Ha3BaHue u conepxanue pa3zenoB U TeM JEKIIMOHHBIX 3aHATHN
paszena
1 Pa3nea 1. IlonynpoBogHuKkoBbIe NPHOOPBI
Tema 1.1. Inoasr
OcHOBHbIE TOHATHS 30HHOM TEOpUU. P-N  NEPEXOJ, €ro BOJbTAMIIEPHAs
XapaKTepUCTHKA. TUIBI AMOAOB, UX XapaKTEPUCTUKHU U mapameTpbl. CTaOUIUTPOH,
BapuKarl, TYHHeJIbHBIN 1101l CBETO- U (POTOANOIBI.
Tema 1.2. bunosnspHbie TPaH3UCTOPHI.
Knaccudukanus tpansucropos. [IpuHimn nefdcTBHs, TapaMeTpbl U XapaKTePUCTUKU
OUMOJSIPHOTO TpaH3UCTOpa. Tpu cxembl BKJIIOYEHHs. MeToAbl pacuera CXeMm Ha
OUIIONIIPHBIX ~ TPAaH3UCTOpaxX (PKBUBAJIECHTHBIE CXEMBbI, TIpaduyeckuii Meron,
Mpe/iCTaBjlIeHNE B BUJIE 4-X MOTIOCHUKA)
Temal.3. IloneBble TPaH3UCTOPHI.
[ToneBbie TpaH3UCTOPHI C 3aTBOPOM B BUAE p-n nepexona u MOII — TpaH3uCTOpHI.
WX npuHIUN NEUCTBUS, XapAKTEPUCTUKU U IIaPAMETPBI.
Tema 1.4. TupucTtopsl.
YeTbIpexciloiHbIE TOJYNPOBOJHUKOBBIE CTPYKTYpBl. JIMHHCTOPBI, TPUHHUCTOPHI U
CUMHCTOPBI. XapaKTEPUCTUKHU U NTapaMeTpbl. [[puMeHeHre B CUII0BOM 3JIEKTPOHUKE
2 Pa3nea 2. Yceunaurean

Tema 2.1. Knaccuduxarus, mapameTpbl ¥ XapaKTEPHUCTUKH.

[IpyHIMN TOCTPOEHUS YCHIUTENbHOro Kackama. Kiaccupukanus 3JIeKTPOHHBIX
ycunutene. Pexumbl  paboThl  yCHIHMTENBHOTO d3jieMeHTa. [lapamerpsl w
xapaktepucTuku. OOpaTHas CBS3b B YCHJIMTENSX M €€ BIMSHHE Ha IapameTpbl
YCUIIUTENS. Y CUIIMTENH IEPEMEHHOT0 TOKA Ha TPAH3UCTOpaXx.

Tema 2.2. YcuianuTenu MOCTOSHHOTO TOKA.

Hpeiid HyIss B YCHIMTENSX IMOCTOSHHOTO TOKa. [IpuumHBI M MeToasl OOphOBI ¢
nperibom. uddepenunanpubiii  kackan. [lomaBneHue cuHGa3HOH MOMEXH.
YcunmuTenu ¢ mpeoOpa3oBaHUEM YacTOTHI BXOJITHOTO CUTHAIA.

Tema 2.3. Ycunurenu MOIHOCTH (CAMOCTOSITENTEHO)

Oco0OeHHOCTH TOCTPOCHHUSI MOIIHBIX YCHJIUTENbHBIX KackagoB. JIByXTakTHbIE
OectpancopMaTOpHBIC YCUITUTEN MOITHOCTH HA KOMILIEMEHTAPHBIX TPAH3UCTOPaX.

Tema 2.4. OneparinoHHbIC YCHIIUTEIN

Crpykrypa, mnapaMeTpbl M XapaKTepUCTHKH onepaunoHHoro ycunutens (OVY).
Cxewmpl BrItoueHUA. Pacuer mapametpoB kackanga Ha OY. [Ipumepbl UCIOIb30BaHUS
OY (unTerpatop, auddepeHunaTop, CyMMaTop, YMHOXKUTENb U T.11.).

Tema 2.5. I30upaTtenbHbIe YCUITUTEIH. AKTUBHBIE (QUIBTPHI (CAMOCTOSATEIHHO)

Pe3zonancuelii ycunurens ¢ LC-KOHTYpoM AKTHBHBIE (DMIBTPHI Ha ONEPAllMOHHBIX




ycunuTensx ¢ paznuuHbiMi RC-3BeHBsIMU B 00paTHO# cBsizu. Mcnonws3oBanue 27T-
MOCTa B 00paTHOH CBSA3M I HU3KOYACTOTHBIX M30MPATENIBHBIX YCHIINTENEH

Pa3zgen 3. UCcTOYHHKYM MUTAHUSA
Tema 3.1. CTpykTypa BTOPUUHBIX UICTOYHUKOB IMUTAHUS

[TapameTpsl M CTpPYKTypHas cxemMa HCTOYHMKa nuTaHud. Ha3znauenue OJOKOB U
TpeOoBaHus K HUM. becTpancopmaTopHble HICTOYHUKH MUTAHHS.

Tewma 3.2. Bempsimutenu, GribTpbl, CTAOUIN3aTOPHI

Tunbl  BempsiMHTENEH W criaxuBalomux — GuibTpoB.  I[lapamerpuueckue
crabmwinzaropsl  HanpspkeHHus. CTaOWin3aTopsl  KOMIICHCALlMOHHOIO THIA €
[IOCJIEIOBATEIbHBIM U IApPAJJICIbHBIM BKJIIOYEHUEM PEryJIUPYIOIIET0 JJIEMEHTa
UMITyJIbCHBIE. FIMITyJIbCHBIE NCTOYHUKH TUTaHUS.

Tema 3.3. IHTErpanbHbie CTaOMIN3aTOPHI HAPSKCHUS

Ctpykrypa W mapaMeTpbl HMHTETPAJbHBIX  CTa0MIM3aTOPOB. BO3MOXHOCTH
PEryJIMPOBaHMsI BBIXOJHOTO HapsKeHUsI. CXEMBbl BKJIFOUEHUS.

Paznen 4. OcHOBBI aJIreOpbI JJOTUKHU
Tema 4.1. OCHOBHBIE TIOHATHS ANT€OPHI JTOTHKH.

Onepanii KOHBIOHKIIWW, IU3BIOHKIUM W WHBEPCHH. TaONHIBI WCTHHHOCTH.
CoBepiiieHHble HOpMalibHBbIE (OPMBI. AKCHOMBI, TE€OPEMBI U 3aKOHBI JBOUYHOMN
anreOpshl.

Tema 4.2. LludpoBbie yCTpOHCTBA MOCIEIOBATEILHOTO THIIA.

Tpurrepsl, peructpbl. J|BOUYHBIE CHETYUKH.

Paznen 5. lludposrblie ycTpoiicTBa KOMOMHALIMOHHOTO THIIA
Tewma 5.1. IloHsiTHE O KOMOWHAIIMOHHBIX YCTPOUCTBAX. 3aa4i CUHTE3a.

Tema 5.2. CymmaTopsl, KOMIIapaTopsl, IMUGPATOPHI U AU (PPATOPHI,
MYJIbTHUILICKCOPBI, TpeoOpa30BaTeIN KOIOB.

Pa3nes 6. MUKpPO03JIeKTPOHHBIE 3alI0MUHAIOLIHE YCTPOHCTBA

Knaccupukanus mukpocxem mamsatd. CraTuueckass M JUHAMUYECKas OlepaTHBHas
namATh. [IpuHiunel opranuzanuu v Buasl [13Y.

Paznen 7. Mukponpoueccopbl

ArnmapaTHBIi U TMPOTrpaMMHBIN CIOCOOBI peanu3anuu anroputMma. J{ocToMHCTBa M
HegocTaTKu. CTpyKTypa THIIOTETHYECKOTO MUKPOIIPOLIECCOPHOTO BBIYMCIUTEIBHOTO
yCTporcTBa. MUKPONIPOLIECCOPHBIE KOMIUIEKTEI. MUKPOKOHTPOJIEPHL.

Pa3znen 8. IBoJronus 3jieMeHTHOM 0a3bl JJIEKTPOHUKH
Tema 8.1. DneKTpOHHBIE KOMIIOHEHTHI.

DNEeKTPOHHBbIE JIaMIbl, TPAH3UCTOPBI, HWHTETpalibHble MHKpocxeMmbl. (CTeneHb
WHTETpaIuu.

Tema 8.2. DeMEHThI HHTETPAJIBHBIX CXEM.

OCHOBHbBIE WHTErpAJIbHbIE TEXHOJOTHMU. YPOBEHb CJIOKHOCTH  MHKPOCXEM.
[lepcriekTHBHBIE HATIPABICHUSI.

Tema 8.3. IIporpammupyemble aHAIOIOBbIE MHTETPAJIbHBIE CXEMBbI
Bo3mMo)kHOCTH ~ NporpaMMHpOBaHHs  MAapaMeTPOB  AHAJIOTOBBIX ~ MHUKPOCXEM.




‘ Oco0eHHOCTH CTPYKTYPhI U MEPCIEKTUBBI IPUMEHEHHSL.

Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ne
/o

Tembl MpakTHYECKUX
3aHATHI

Dopmbl
MPaKTUYECKUX
3aHATUU

TpyrnoeMKoCTb,
(dac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
pasnena
JUCLIAIT

JINHBI

Cemectp 4

Pacuer cxewm,
BKJIIOYAIOIIMUX JTHUOBI.

Pacuer n
MO,Z[GHI/IpOBaHI/Ie

1.1

Pa3zpaboTka cxembl
pereHHs
mudepeHIaIbHOTO
ypaBHeHus Ha OY

Pacuer n
MO,Z[GHI/IpOBaHI/Ie

2.4

Pacuér
apaMeTpUIECcKOro
cTabmim3aTopa
HanpspkeHnuss OCHOBHbBIE
JTaIbl pacyera
BTOPUYHOTO HCTOYHHUKA
IIUTAHUS.

Pacuer n
MO,Z[GHI/IpOBaHI/Ie

3.2

IIepeBon uncen u3 ogHOM
CUCTEMBI CUHCJICHHUS B

APYTYIO

Pacuer n
MOJIETUPOBAHHUE

4.1

PazpaboTka cxembl

U pOBOro yCTPOICTBA,
peaM3yIonero TadIuIry
MCTHUHHOCTH C ITOMOIIIBIO

CTH®.

Pacuer n
MOJEIUPOBAHHUE

5.1

[Iporpammupyemeblie
JIOTUYECKUE
MHTETPaIbHBIE CXEMBI
(IUINC). Crpykrypa u
0COOEHHOCTH
npumenenus [IJINC.
[TapameTpsl u
NEPCIEKTUBBI
MCIIOJIb30BaHUSI.

Pacuer n
MO,Z[GHI/IpOBaHI/Ie

OreyecTBEHHbIE
MHUKPOTPOLIECCOPHI
(1B577, 1B578, 1B579,).
CewmeiictBo OBM
«barery», «nR0pyCH.
[IpousBoauTenu,
YCTPOMCTBO.
OTteudecTBEHHBIE TUACPHI
(ueHTpsl)
MPOEKTUPOBAHUS U
MIPOU3BOJICTBA

CemuHap




MHKPOIIPOLIECCOPOB
(MHTErpaJIbHBIX CXEM).

8.1.®yHKIIMOHATBHAS
MUKPO3JIEKTPOHHKA.
Heitpuctopnas
AJIEKTPOHUKA.
8.2.01TO03JEKTPOHUKA,
aKyCTORJIEKTPOHMKA.
8.3.MarHeTrosaeKTpOHMKA,
OMODTIEKTPOHHKA.
8.4.MupoBbl€ LEHTPbI
IIOJIYIIPOBOXHUKOBOM
unayctpuu. [Tokazarenun
pa3BUTHS, TPOTHO3.
®dupwma «Fairchild
Semiconductor» u ee poinb
B CTQHOBJICHUU U
Pa3BUTHUU DJIEKTPOHUKH.

CemuHnap

Bcero
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4.4. JlabopaTopHBbIEC 3aHATHSI

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYTOEMKOCTh

No
/o

HanmenoBanme nabopatopHbix paboT

TpynoeMKocCTb,
(gac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(gac)

Ne
pasnena
JIACLIMIT

JIAHBI

Cemectp 4

[TocTpoeHue 3IeKTPUUYECKOM CXEMBI C
JHAOIOM, TPAH3UCTOPOM U TUPUCTOPOM B
cpene Matlab.

1.1,
1.2,
13,14

PazpaboTka cxembl pereHus
muddepennmanbHoro ypapHeHus Ha OY.
[TocTpoenue snexkTpuyeckoit cxemsl ¢ OY B
cpene Matlab.

2.4

HccnenoBanue o1HO(a3HBIX HEYIPABISEMBIX
1 YIIPABJISIEMBIX BBIIPSIMUTENEH.

3.2

WHuTerpanbHble TPUTTEPHIL.

4.2

I/ICCHG,Z[OBaHI/IG CUCTYMKOB Ha UHTCTPAJIbHBIX
DJICMCHTAax.

4.2

HccenenoBanue perucTpoB Ha UHTETPAIbHBIX
JJIEMEHTAaX.

4.2

HccnenoBanne KOMOMHAIIMOHHBIX YCTPOUCTB
(cymmarop, KoMnaparop, MyJIbTHIIIIEKCOD).

5.2

HccnenoBanue g po-aHatoroBbIx
npeoOpazoBaresnei.

5.1

Bcero
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4.5. KypcoBoe mpoeKTUpOBaHKEe/ BHIIOTHEHUE KyPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTD

N Bcero, | Cemectp 5,
Buna camocrositensHOM paboTh

qac qac
1 2 3
N3yuenue TeopeTrueckoro mMmaTepuaia o5 o5

nucturnHbl (TO)

Kypcosoe npoexruposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P) 16 16

[TonroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKYVY) 8 8
Jomamruee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEKyTOUHOMU 8 8
arrectaruu (I1A)

Bcero: o7 o7

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JUCHUILIHHE (MOYIIIO)
VY4ebHO-MeTOIMYECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJalOmIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUI PUBEACH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TaHUMN

Kon-Bo 3k3. B
HIudp/ 6uon. (kpome
URL apec bubnuorpadudeckas ccpuika SICKTPOH,
9K3.)
621.38 I'yces B.I'., I'yceB FO.M. DnekTpoHNKa 1 MUKPOITPOIIECCOPHAs 18
I 9% TexHuKa. YueOH. i By308/ M.:Bricirk., 2008, 799c.
621.396. Onamgunit FO.®., 'nynkun O.I1.,I'ypoB A.W. Ananorosas u 62
0-60 udpoBast SNEKTPOHUKA. YueOH. 1 By30B,M.: ['opsiuas nuHwMs-
Tenexom, 2005, 768 c.
004 (075) VYrpiomos E.I1. Iludposas cxemorexuuka. Mza. BXB- 22
v.27 [TerepOypr, 2010, 816 c.
621.3 Tutue V., llenk K. ITonynpoBoHukoBas cxeMoTeXHHUKA. M.: 22
T45 JOMK-IIpecc, 2008, 942 c.
Libbib.org/poluprovodnikovaya-sxemotexnika-titce-u-shenk-k/
621.372 ITaBnoB B.H. CxeMoTeXHMKa aHAIOTOBBIX 3JEKTPOHHBIX 42
I112 yCTpOWCTB. YueOH. moc. 11t By30B - M.: U3a.mom «Akanemusy,




2008, 288 c. www.twirpx.com/fill/70743.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMalOHHO-
TEJICKOMMYHUKAIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX JJiI OCBOCHHUS JUCIUILIMHBI
npuBesieH B Tabymiie 9.

Tabmuma 9 - IlepedyeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL agpec HaumenoBanue

DIIEKTPOHHBIN pecypc Muxkymmn A.B., CaxnaeB A.M., Cequann B.W. [udposbie
http\\labirint\books\268267 | yctpoiicta u Mukporpoieccopsl. CI16, BXB-ITetepoypr, 2010.

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MPOIiecca MO AUCIUIITUHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadmauiie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHbp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TIPeCTaBIeH B Tabmiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaTbHO-TEXHUYECKON Oa3bl (pu HEOOXOTUMOCTH)
MynbsTuMeauitHas JIEKIUOHHAs ayAUTOPUS 12-03, T'acremno, 15
Crnenanu3upoBaHHast 1adopaTopust «IEKTPOHUKH U 12-08, T'acremno, 15
MHUKPOIPOLIECCOPHON TEXHUKI
3 | JlaboparopHas yctaHoBKa «lccieoBaHre OUIOISPHOTO 12-08, I'acremno, 15
TpaH3uCTOpa»
4 | JlabopatopHas ycraHoBKa «lccienoBanue mojaeBoro 12-08, I'acremno, 15
TpaH3UCTOpa»

5 | Creng «HTI[-02.05.1» 12-08, I'acTemno, 15




Crenn «JlabopaTtopnas ycraHoBka YM 11» 12-08, T'acremno, 15
[TK ¢ koMIIIeKCOM MPHUKIATHBIX TIPOTPAMM C I'12-08,
WHTETPUPOBAHHOMW CPENIOH sl MOJETUPOBAHMS B Pa3pabOTKH bM11-02
MatLab

10. OueHouHBIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIMH
o0OyJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpOCOB;
TecTsr;
3amaun.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JaloUMMHCA TPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas puBeneHa B Tabnuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayupHas mKaia PaKIEp bop

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JMTEPaTypH,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIIEHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IIECHMUS;

— cBOOOIHO BJIAJICET CUCTEMOM CIENUATM3HUPOBAHHBIX MOHSITHH.

«OTIINYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JTUTEPaTypHl,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IECHMS;

— BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITHH.

(XOpOLIO»
(Ga4YTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymeCTBY H3JIaraCTt €ro, OIUpasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HAHUMN
HaITpaBJICHUA,

— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJIe€T CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHIA.

«yZIOBIIETBOPUTEILHO)
«BaYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIHA

Marepuarna;

«HEY/IOBIETBOPUTEILHO
«HE 3a4YTCHO»

— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

— JIONYCKaeT  CYLIECTBEHHblE  OWIMOKM U
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUUECKOM IPUMEHEHUY 3HAHUII;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO

HETOYHOCTHU npu

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Kon
Ne /it [Tepedyens BompocoB (3a1av) 1S IK3aMeHa HHKaTOpa
Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / aud . 3adera npeacrasieHs! B Tadnwuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / nudd. 3adera
Ne [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa Kon
n/n UHIMKATOpa
1 Huon, onpeneneHne, KOHTaKThI, 0003HAYCHHE, MaTepUabI OIIK-1.3.1
W3TOTOBJICHHUS. OIIK-1.V¥.1
CaoiicTBa p-n nepexoaa. OIIK-1.B.1
BAX p-n nepexona. OIIK-2.3.1
bunonsapuselii Tpansuctop. Onpenenenue, Beioasl, YI'O. OIIK-2.V.1
bunonspHselil Tpan3ucTop. OCHOBHBIE XapAKTEPUCTUKH. OIIK-3.3.1
Bunonspuslil Tpanzuctop. Pexumbl paboThI. OIIK-3.V.1
CxeMbl BKIIFOUCHHST OUTOISIPHBIX TpaH3ucTopoB: ¢ Ob. OIIK-3.B.1
CxeMmbl BKITIOUEHUS OUTIOISIPHBIX TPaH3uCTOpoB: ¢ O3. OIIK-4.V.1

CxeMbl BKIIFOUCHHST OMTOJISApHBIX TpaH3ucTtopos: OK.
[Tonesoit Tpan3ucrop. Onpenenenue, BeiBoAbl, YI'O.
IToneBoii Tpan3uctop. OCHOBHBIE XapaKTEPUCTUKH.
Junucrop. OnpeneneHue, OCHOBHbIE XapakTepucTuku, BAX.
Tpunucrop. OnpeneneHue, OCHOBHbIE XapakTepucTuku, BAX.
Yeunurens. O0mas cTtpykTypHas cxema. OrnpeesieHue.
Yeunurens. [Ipunnyn nencraus.

YT'O ycunureneu.

Knaccudukanus ycunurenei.

OcHOBHBIE XapaKTEPUCTUKH YCHIIUTENS.

Obparnas cBs3b B ycumnurensx. [10C.

O6parnas cBs3b B yemnurensix. OOC.

VYcunurens NoCTOSIHHOTO ToKa. OlpeneneHue.
VYceunurens TocTOSHHOTO ToKa. Cxema (Tipumep).
VYceunurens noctossHHOro Toka. AUYX.

VIIT. Hpetid myoms.

VIIT. Mertoasl yMeHbleHus Apeiida Hys.
HuddepeHnmranbHbI yCHIIUTEb.

[MonaBnenue cuH(a3HON TOMEXH.

Yceunurens MmontHocTu. OnipeneneHue.

YM. Kinace «A».

YM. Kinace «B».




OnepannoHHbIi yerwuTenb. OnpeneneHue.

OnepannoHHbll yeunutennb. @yHKIMOHAIbHAS CXeMa.

OY. AMmuTyaHasi XapakTepUCTHKaA.

OV. AUX.

OVY. Koaddumuent ycunenus 6e3 OC. KorddunmeHt ocnadbneHus
cuH(a3HO! MOMEXH.

OY. BxoaHO€ 1 BBIXOJJHOE COTPOTUBIICHUS.

OYV. DkcrutyaTallMOHHBIE TAPaMETPHI.

Nurterparop na OY.

Huddepennmarop va OV.

Cymmarop Ha OY.

Ymuoxutens Ha OY.

Pe3onancHbiil yeunurenb. OnpeaeneHue.

KonebarenpHbIi KOHTYD.

VYcnoBue pe3oHaHca B OCIEI0BAaTEIbHOM K0JIe0aTeIbHOM KOHTYpE.
O®uibTpel. Onpenenenue. Tumsl.

AUYX ¢unpTpa HIKHHX 4acTOT.

AYX ¢unbTpa BEpXHHUX YaCTOT.

OunbTpsl. [los10ca nporyckanus U MogaBICHUS.

AUX rpebenuaroro uibTpa.

DBOIOIUS dNIeMEHTHOU 6a3bl. OCHOBHBIE COOBITHSI.

DBOJTIOIHS JIEMEHTHOU 0a3bl. 3akoH Mypa.

HurerpanbHas MUKpoOcXeMa, MUKPO3JIEKTpoHUKaA. OrnpeesieHus.
OcHOBHBIE TeXHOJNIOrMYecKue onepanuu cozaanus UMC.
Hanpagnenus pa3BUTHSI MUKPORJIEKTPOHUKH.

Cyts [TJIMC. Oco6eHHOCTH CO3AaHMs.

OCHOBBI CCTEM CUHCIICHUS.

OCHOBHBIE TIOHSATHS aNTe€OPBI JTOTUKH.

Onepanny KOHBIOHKINN, TU3bIOHKIUU 1 UHBEpCUU. TaOInIIbI
VCTUHHOCTH.

DneMeHTapHbIe POPMBI AITeOPHI JIOTHKH

HopmaneHnsie ¢popmbl anreOpbl JOTHKU

CoepiieHHast AM3BIOHKTUBHAS HOpMaibHasi popma
CoBepiiieHHas KOHBIOHKTUBHAS HOpMajbHas popma

AKCHOMBI (TOXIeCTBA) aareOphl JOTUKU: aKCHOMBI OTIepallii OTPUIIAHMS,
akcuoMbl onepanuii ¢ konctantamu 0 u 1; [lepemecturenbHbIi,
CouerarenbHblil U PacnipenennuTenbHblil 3aKOHBI.

Cnoxnsie nornueckue Beipaxkenus. [ tpux [leddepa.
CrnosxHble norudeckue BolpakeHus. Ctpenka [lupca.

CrnosxHble Torudyeckue BolpaskeHus. MIMmnkanms, S5KkBUBaJIEHTHOCTb,
CTpOrasi IU3BIOHKIIUS.

THIBI TOTUK. DMUTTEPHO-CBSI3aHHAS JIOTHKA.

Turnel toruk. TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA.

Tunsl noruk. J[lnogHO-TpaH3UCTOPHAS JIOTHKA.

Tunel 10ruK. Pe3ucTOpHO-TpaH3UCTOPHAS JIOTUKA U PE3UCTOPHO-
€MKOCTHas TPaH3UCTOPHAs JIOTHKA.

Tunel noruk. Texnonoruss KMOIL.

AcunxpoHHslii RS-Tpurrep.

Cunxponnslii RS-tpurrep.

D-tpurrep.

JK tpurrep.

OO6mmas knaccuuKaIus JOTHYECKUX AIEMEHTOB.

OIIK-1.3.1
OIIK-1.V.1
OIIK-1.B.1
OIIK-2.3.1
OIIK-2.Y.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1
OIIK-4.V.1




Peructp u ero Mukpoomneparumu.

[TapannenwsHsblit peructp. Cxema 4-pa3psgHOTO NapajljIeIbHOTO PETUCTPa
Ha D-tpurrepax.

Crnpuraromiuii peructp. Cxema u 0003Ha4CHUE YE€THIPEXPA3PSTHOTO
perucrpa caBura.

OYHKIUOHUPOBAHUE CABUTAIOLIETO PETUCTPA.

CueTurK 1 ero OCHOBHBIE [TapaMeTphl.

[TocnenoBarenbHble ABOMYHBIE CUETUUKHU. CXeMa MOCIeI0BATEILHOTO
cueTuynka Ha JK-tpurrepax.

[TocnenoBarenbHble ABOMYHBIE CYETUUKU. DYHKIITMOHUPOBAHHE.
[TapannensHble JBOMUYHBIE cyeTUYnKU. CxeMa napamieabHOro JBOMYHOTO
CT na JK-Tpurrepax.

[TapannensHble JBOMUYHBIE CYETYNKH. DYHKIIMOHUPOBAHHUE.
Omnpenenenue u KIacCH(PUKALUI MUKPOCXEM TTaMSITH.

OcHoBHbI€ (HYHKIIMOHATIbHBIE XapaKTEPUCTUKH MUKPOCXEM MaMSATH.
Tunosasi CTpyKTypa MUKPOCXEMBI TAMSITH.

OneparuBHas NaMsITh.

CrpykrypHnas cxema O3VY.

Bpemennble quarpamMmsl 3anyucu ¥ yteHus crarnueckoro O3VY.
[IuHEBI OopMUpOBATEND.

[13Y. IIpuHIMIIBI OPraHU3aLUU U BUJIBIL.

PROM-II3Y.

PenporpamMmmupyemMblie MOCTOSIHHBIE 3aIOMUHAIONINE YCTPOUCTBA.
OO61ue cBeieHHsI 0 KOMOMHALMOHHBIX U MOCIIE0BATEIbHBIX JIOTHYECKUX
YCTPOMCTBAX.

[IpumeHeHne COBEPIICHHON TU3bIOHKTUBHOM HOPMAIBHOU (POPMBI IpH
CHHTE3€ IU(PPOBON CXEMBI.

[TpunuunuanbHas cxeMa HUGPOBOTrO YCTPONCTBA, peanu3yromias Tadbauiy
HCTUHHOCTH ¢ momoniso CJIH®D.

CymmaTop. ANTOpUTM JBOMYHOTO apu(PMETHYECKOTO CIIOKEHUSI.
TabmauIel MICTUHHOCTHU TIOJYCYyMMATOpPa U MOJIHOTO IBOUYHOTO
OJIHOPA3PSATHOTO CyMMaTopa.

Komnaparop.

[udpatop.

Heumdpatop.

O6mue ceeaenus o LIAIT u ALIIL.

Kpurepuii nuckpetusanuu no KoreapHUKOBY.

AIIII. Cxema BpeMEHHOTO TIPe0Opa3oBaHUs.

AIIII mocneqoBaTenbHOrO CYETA.

AIIIT mocnegoBaTeIbHOTO MPUOTHMKECHUSI.

AIII mapannenbHOro 1eUCTBUS.

IHAII ¢ ABOMYHO B3BELICHHBIMU PE3UCTOPAMH M CYMMHUPOBAHUEM TOKOB.
LAII ¢ pe3uctuBHoii MaTpuieit R-2R.

Knaccuduramms TTJINC.

[IporpamMmmMupyembie TOTMUECKUE MATPHULIBIL.

CJ10KHBIE TPOTPAMMHUPYEMBIE JIOTUYECKUE YCTPOMCTBA.

[TonsaTHe anropurMma.

Knaccudukanus MUKponpo1eccopos.

MHUKPOKOHTPOJLIEPHL.

Komanasl Mmukpomnponeccopa.

CISC mpotuieccopsi.

RISC npoueccopsl.
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TpéxmmHHas CTPYKTypa ONEepallnOHHOr0 0JI0Ka MUKPOIPOLIECCOPA.
JIByXIIMHHAS CTPYKTYypa OMEepariMOHHOro 06J10Ka MUKPOIPOIIECcCopa.
OpHOIMHHAS CTPYKTYpa ONEPaliMOHHOI0 0J0Ka MUKPOIIPOLIECCOpa.
Cobpatb cxeMy U MPOJIEMOHCTPUPOBATH pabOTy aCUHXPOHHOTO RS-
TpUITEpA.

Cobpatb cxeMy U MPOJIEMOHCTPUPOBATH pabOTy CHHXpOHHOTO RS-
TpUITEpA.

Cobpatb cxemy 4-X pa3psIHOTO MOCIIEeI0BATEIBHOTO PETUCTPA CIBUTA U
MIPOJIEMOHCTPUPOBATH PadoTy.

Cobpatb cxemy nocienoBarensHoro CT na JK-tpurrepax u
MPOJIEMOHCTPUPOBATH PadoTy.

Cobpatb cxemy 1u(ppoBOro KOMIapaTopa u MpoIeMOHCTPUPOBATH
pabory.

Cobpatb cxeMy cymMMaTopa U IpoIeMOHCTPUPOBAThH padoTy.
Co6pats cxemy LIAIT u mporemMoHCTpUpOBaTH padOTY.

[lepeyerr TeM I KypCOBOTO TMPOEKTHPOBAHMSI/BBITIOJHEHUSI KYpCOBOW pPabOThI
MpeICTaBICHBI B Ta0wmie 17.

Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

KYpPCOBOM pabOTHI

[IpumepHbIi IepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHNUS/BBITIOTHEHUS

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOM aTTeCTallMd B BHJE TECTUPOBAHUS
MpeICTaBICHBI B TabnwuIe 18.
Ta6mmia 18 — [TpumepHsIii mepedeHb BOIPOCOB ISl TECTOB
. Kon
Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
WHJIUKaTOpa
Tewma 1.1. TTomynpoBOJHUKOBBIE JHOIBI OIIK-1.V.1
1.1.1. BemecTBa, MOUYTH HE TIPOBOIAIINE YNEKTPHIECKHIT TOK. OIIK-2.Y.1
a) JAUIEKTPHUKH™
b) dyeKTpeTHI
C) CETHETODJIEKTPUKH
d) mbe3odneKTpuUecKuil 3pdexT
e) Ouoj
1.1.2. IIpu noakIr0YeHUH P-N-TIepexo1a B 00paTHOM HaIlpaBJICHUN
a) p-obmacTh MOAKIIOYACTCS K «+», N-00JacTh — K «-»
HMCTOYHHKA TOKA
b) p-obJacTh NOAKIKYAETCH K «-», N-00JacTh — K «+»
HCTOYHHKA TOKa™
c) p-obmacth M n-00JacTh MOAKIIOYAIOTCA K «+» HCTOYHHKA
TOKa
d) p-o6macTh ¥ nN-00JACTh MOAKITIOYAIOTCS K «-» HCTOYHUKA TOKA
Tewma 1.2. bunonsipabie TPaH3UCTOPHI. OIK-1..1
1.2.1. TpaH3UCTOp HMEET... OIK-2.¥.1
a) JBe 0a3bl
b) ©0a3a OTCYTCTByeT
c) oaHy 0asy*
d) Tpu 6a3bl
1.2.2. Kaxoit mudpoit o6o3HaueHa 6a3a OUMOISIPHOTO TpaH3ucTopa?




3N )
A
12
a) 1
b) 2
c) 3*
d 1u2

1.2.3. Uro o3nauaer wmapkupoBka [T313A Ha 3IeKTPOHHOM
npudope?

a) TEpPMAaHMEBBINM BBIIPIMUTEIBHBINA JUO

b) repmMaHueBbIii OUNMOJSIPHBII TPaH3UCTOP™

C) apCEeHU-TAJUITMEBbIM OUIONAPHBIN TPAH3UCTOP

d) TepMaHHWEBBIN CTAOMIUTPOH

Tema 1.3. IloneBble TPaH3UCTOPHI.
1.3.1. BbIBOBI 1TOIEBOTO TPAH3UCTOPA HA3BIBAIOTCA. ..
a) CTOK, HCTOK, 3aTBOP™
b) aMUTTEp, KOJJIEKTOP, 0aza
C) CTOK, 0a3a, UCTOK
d) »MUTTEp, UCTOK, 0aza

OIIK-1.V.1
OIIK-2.V.1

Tema 1.4. Tupucropst.
1.4.1. Tupucrop:
d) TMOJYIPOBOAHUKOBBII MPUOOP CHIIOBOM AIIEKTPOHUKU
b) mosympoBogHUK C IBYMSI yCTOHYHMBBIMH PeKHMAMU
padoThl, NMeIHii TPH UM 0osee p- HepexoaoB™
C) HOJYNPOBOJHHKOBBII IPUOOP C IBYMsI P-N IEPEXO/IaMH,
HMMEIOLINN TPHU BBIBOJA

OIIK-1.V.1
OIIK-2.V.1

Tema 2. Ycunurenu.

2.1. YxaxxuTe OCHOBHBIE ITOKa3aTessi paboThl 3JIEKTPOHHOTO
YCUIIUTETIL.

a) Kosdounuent nepenaun Toka

b) HomuHanbHOE CONMPOTUBIICHHE

¢) TemmeparypHas XapaKTepHCTUKa

d) Koaddumuent nonesnoro nerctBus (K.I1.11)

e) Koadppuumenr ycniienuns*

2.2. AMITUTYTHO-4aCTOTHAs XapaKTEPUCTUKA YCUIIUTENSI — 3TO
3aBUCUMOCTh OT YacCTOTBHI.

a) mMoaynast Kod(ppuuueHTa yCHIeHus ™
b) manpsokeHus

C) CHJIBI TOKA

d) ammauTynel

OIIK-1.V.1
OIIK-2.V.1

Tema 2.4. OnepanimoHHBIC YCHIIHTEIH.

2.4.1. KoappuumenT ycuneHust HanpsokeHus uaeanbHoro OY:
a) mopsaka 100 000
b) B maTeppane 10°...10°
C) HeOrpaHMYeHHO BEJHK™

2.4.2. B CTpyKTYpHO# cXeMe ONepanMoOHHOTO YCHIIUTEINS B Ka4eCTBE
BXOJHOT'O YCTPOHCTBA MCIIOJIB3YETCSL:

OIIK-1.V.1
OIIK-2.V.1




a) MoCTOBas cxema

b) ¢unbTp HU3KHX HacTOT

€) moct Buna
auddepeHINANBHBIN YCHINUTEIb ™

Tema 2.5. AkTuBHBIC (PHITBTPHI.
2.5.1. Ecnu mpoonbHOE COMTPOTUBIEHUE STIEKTPUUECKOTO GruibTpa k-
TUTIA COCTOHT TOJBKO U3 WHAYKTHBHOCTEH, TO (GUIIBTP:

a) BBICOKHMX 4aCTOT

b) cpemnux yactor

C) HHM3KHX 4acTOT*

2.5.2. BxmouenneM Mocta BuHa B menb OTpUIIATENHHOW OOpaTHON
CBSI3H OTIEPAIMOHHOTO YCHIIUTEIIS PeaTu3yeTcst QUIbTP:

a) MmoJI0CoBOI*

b) mmpokomnosocHbI

C) BBICOKHX 4aCTOT

d) HM3KHX 4acTOT

OIIK-1.V.1
OIIK-2.V.1

Tema 3.1. CTpykTypa BTOPUYHBIX UCTOYHUKOB MTUTAHUS.

3.1.1. icToyHHMK BTOPUYHOTO TUTaHMs 0e3 mpeodpa3oBareis
YaCTOTHI BKIIFOYACT:
a) TpaHchopMaTop + YCHUINTEIb
b) BBIIpSIMHUTE/IB+CIIAKHBAKOIIHIT
(puabTp+cradbnamsarop+rpancpopmarop™
C) TpaHchopMaTop+cTabuIM3aTop
d) BeIIpSMHUTENBFCTIIAKUBAONIHNA QHIBT+HTPaHCPOPMATOP

OIIK-1.V.1
OIIK-2.V.1

Tema 4. OCHOBBI aITeOpHI TOTUKH.

4.1. Oneparus Y = X1 VX GopMupyet QyHKIHIO:
a) 1
b) U-HE
c) niau*
d) WIU-HE

OIIK-1.V.1
OIIK-2.V.1

Tema 5.1. [{udpoBsie ycTpoiicTBa KOMOMHAIIMOHHOTO THIIA

a d 8 F
R [2H1,
—.’E—' 1=

13

=l

5.1.1. Ha pucyHke BBepxy n300pakeHa cxema:
a) RS-tpurrepa
b) moxycymmaropa*
C) Komrmaparopa
d) cymmaropa

OIIK-1.V.1
OIIK-2.V.1




5.1.2. Ha pucyHke BBepxy n300pakeHa cxema.
a) IeMyJbTHILIEKCOopa
b) myabTHIIEKCOpPa™
C) nemudparopa
d) mmdparopa

Tema 5.2. LludpoBbie yCTpOHCTBA MOCIEI0BATEILHOCTHOTO THIIA.

5.2.1. Tpurrep npenHa3HaveH IS
a) cyera KOJIMYECTBA MEPEKITIOYCHUI
b) aBrOomMaTHueckoro co6poca COCTOSIHHS
C) 3anmoMUHAHUS MH(OPMAMH O MPEAbIAYIIEM COCTOSTHUM ™
d) reneparuu KosjebaHuit IPSIMOYTOIBHON (HOPMBEI

OIIK-1.V.1
OIIK-2.V.1

Tema 6. MUKpO3JIEKTPOHHBIE 3aIIOMUHAIOIINE YCTPONCTBA.

6.1. Kakue onepanuu MOXeT BHIOJIHATH [13Y?
d) 4YTeHWe M XpaHeHHE™
b) samuce, ureHre U XpaHeHHE
C) XpaHeHHE

6.2. UTO OTHOCHUTCS K BHECIIIHUM 3aITOMUHAIONIUM yCTPOHCTBaM?
a) 03V, 13V, flash-memory
b) HakomuTe M HA MATHUTHBIX JIEHTAX, MATHUTHBIX JIUCKAX,

OIITHYCCKHUX 1 MATHUTOOIITHUYECCKUX zmcxax*
c) M3y

OIIK-1.V.1
OIIK-2.V.1

Tema 7. MuKponpoLeccopsl.
CISC (Complex Instruction Set Computer) moapa3ymeBaer, 4To
poreccop:
a) TOJEP)KUBACT OrPaHUYCHHBIH HAOOp KOMaH/ M HUMEET
3HAYUTEIIBHOE YUCIIO PETUCTPOB
b) momnep:kuBaer GosbIOi HAGOP KOMAH/I U HMeEET
He0O0JIbIII0e YHCJI0 PErHCTPOB™
C) moajmep)KuBacT OOJIBIION HAOOP KOMaH/ M UMEET OOJIBIIOE
YHCIIO PETHCTPOB

OIIK-1.V.1
OIIK-2.V.1

3aanus 1151 NPOBEPKHU OCTATOYHBIX 3HAHUM

Tun 1. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHOZO
omeema u3 uemwlpex npeonoAHCeHHbIX U 000CHO8AHUEM 8blOOPA.
(Uncmpykyus: npoyumaime meKkcm, 8bloepume npasuibHull 0meem u
3anuwume apeymenmel, 000CHO8bI8AIOUUE 8b100P OMEema,).

WManygaronuii  nuoxa, paboTaronuii B BHUIUMOM JHana3oHE BOJIH,
Ha3BIBAIOT:

a) doroanoaoM;

b) doropesucropom;

C) CBETOAMOAOM™;

d) BapucTOpoMm.

O®OPMJIEHUE OTBETA (DTAJIOHHBIN OTBET):

Ceeromuogom. CBeToauon — 3TO TMOJTYNPOBOAHUKOBEINH TPHOOD,
peoOpa3yromuil SNEKTPHUECKU TOK HETOCPEICTBEHHO B CBETOBOE
m3nydeHue. Ilo-anrmuiicku cBeroamon HasbiBaeTcs light emitting
diode (LED) — cBeTousnyvaromuii 11o/1.

OIIK-1.V.1
OIIK-2.V.1

Tun 2. 3a0anue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM HECKOJIbKUX
8apuanmos  omeema U3  NPEONONCEHHbIX U PA36ePHYMbIM

OIIK-1.V.1
OIIK-2.V.1




obocrosaHuem gvlbopa.

(Uncmpykyus: — npouumaime  meKcm,  vloepume  NpaASUiIbHLLE
gapuanmsl Oomeema U 3anumUme apeymMeHmol, 0O0CHO8blEAIOUUE
86100p 0MEemMos).

VYkaxure u(poBbIe yCTPOUCTBA MOCIEA0BATEILHOCTHOTO THIIA:
a) cymmarop;
b) peructp;
C) mmudparop;
d) memmmdparop;
€) CUCTYHK;
f) wmynpTHILIEKCOD;
g) Tpurrep;
h) kommapatop.

O®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):

Tpurrep, perucrtp, CUYETYUK - nudposbie YCTpOMCTBA
MOCJIeIOBATEIbHOCTHOTO THIIA. JTO YCTPOWCTBA, COCTOSHUE KOTOPBIX
3aBUCUT HE TOJIbKO OT TEKYLIero CHUrHaja Ha BXOJE, HO M OT HX
MPEABIIYIIETO COCTOSHUS (ABTOMATHI C MTAMSTHIO).

Cymmarop, mudpatop, Aemudparop, MyJIbTHILIEKCOpP, KOMIApaTop —
uudpoBbIe yCTPOWCTBa KOMOMHAIIMOHHOTO THIIA, COCTOSIHUE KOTOPBIX
3aBHUCHUT TOJIKO OT 3HAYCHHsI CUTHAJIA B TEKYIIMI MOMEHT BPEMEHH.

Tun 3. 3adanue 3aKpbLIMo20 Muna Ha YCMaHoseHue COOMEemcmeus.
(Uncmpyxyust: npouumaiime mexkcm u ycemanosume coomeememaue. K
Kax)coou  nosuyuu, OaHHOU 6 JesoM cmoibye, noobepume
COOMBemMcmayouyio NO3UYUI0 8 NPasom cmoaoye).

VKkakuTe Mapy «HaMMEHOBaHHME JIOTHYECKOW  Olepanuu» -
COOTBETCTBYIOIIAS ¢i TabIMI[a HCTUHHOCTH:

a) JU3BIOHKIINS

b) KOHBIOHKIUS

c) wmrpux Ileddepa

d) crpenka I[Tupca

) CII0KEHHE 10 MOIYIIIO «2»

1)

MepBbIn onepatop BTopown onepatop PesynbTat onepauuu
0 0 1
0 1 1
1 0 1
1 1 0

2)

MepBbIn onepartop BTopon onepatop PeaynbTat onepauuu
0 0 1
0 1 0
1 0 0
1 1 0

3)

MepBbIn onepartop BTtopon onepatop PeaynbTat onepauuu
0 0 0

0 1 1

OIIK-1.V.1
OIIK-2.V.1




1 1 1
4)
MepBbIVi onepaTop BTopow onepaTop PesynbTat onepauum
0 0 0
0 1 1
1 0 1
1 1 0
5)
MepBbIVi onepaTop BTopow onepaTop PesynbTat onepauum
0 0 0
0 1 0
1 0 0
1 1 1
Kitou ¢ otBeTamu
a b C d e
3 5) 1 2 4
Tun 4. 3adanue  3akpvimoco  muna Ha  ycmanogienue | OIIK-1.V.1
nocie008amenbHOCMU. OIIK-2.V.1
(Uucmpyxyus.: npouumatime mexcm u yemanogume
noC1e008amenbHOCHb. 3anuwume COOMBemcmayouyio
nocn1e008amenbHoOCmy OYK8 clieéd Hanpaso).
Pacrionoxxure ocHOBHBIE omnepaiuu (poTomuTorpaduueckoro mpoiecca
B TpeOyeMOM TEXHOJIOIMYECKOM MOPSIAKE
a) HaHeceHue (HOTOpE3nCTa, CyIIKa
b) moaroroBka MOBEPXHOCTH
C) TpaBiieHUE, OTMbIBKA, CYIIIKa
d) coBmeleHue, SKCIOHUPOBAHKE
e) ynaneHue GOTOMACKH
f) mnposiBieHue, OTMBIBKA, CYIIIKA
Kurou ¢ otBeTamu
1 2 3 4 5) 6
b a d f C e
Tun 5. 3a0anue omkpvimoco muna ¢ pazeepHymulm OMEemoM. OIIK-1.V¥.1
(Mncmpykyus:  npouumavme mexkcm u 3anuwume pazeepuymoiii | OIIK-2.V.1

000CHOBAHNDBILL OM6Eem)

OO6ocHyiiTe, Kak co3daTh 3JIEKTPOHHBIA NPUOOP, BBHITOIHIIOIINI
MaTEeMaTU4eCKyIO OTEPaIHIo JOrapu(MUPOBAHUSL.

O®OPMJIEHUE OTBETA (3TAJIOHHBIM OTBET):

Jns monmydeHHs MaTeMaTH4YecKOW oIlepanuu JorapupMUpOBaHUS
HEOO0XOAMMO HCIIOJIb30BaTh ONEPALMOHHBIM ycuiuTens. B mens ero
00paTHOMU CBSI3U CIIEAYyeT BKJIIOYATh YCTPOMCTBO C JIorapuMu4eckoi
XapaKTEPUCTUKOM. YcerpoiicTBow, o0Jagarommum TaKou
XapaKTEPUCTUKOH, SBIISAETCS MOJIYIIPOBOJHUKOBBIA TUO/.

Toxk uepe3 moIynpOBOJHUKOBBIN U0 PABEH:

In=1o- (e% - 1) (1)




rae lo - TOK yreuku mpu HEOOIBIIOM 00paTHOM cMeleHHUS

€ - 3apsi] SIEKTPOHA (1.6-10'19 Ko);

U - HampsbKeHre Ha JU0JIC;

k - mocrosnnas Bonsivana (1.38-10% Iix/K);

T - abcontoTHas MOCTOSIHHASA TeMIEpaTypa B KeJIbBUHAX.
Pemnm ypaBaenue (1) orHocurensuo U, yuutsiBas, uto U,=U .

el
Inlz=Inly+ = )

kT
Upx = Ug = ~ (.’.m’ﬂ — Enlo) 3)
Cxema:
R b1l
Uro— ] I

Usoc

'

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U HPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO UCHUIUINHBI

11.1. Meroauyeckue yKazaHus s OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuania.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKM CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE H3JIOKeHHe ydeOHOoro Mmarepuana. HasHaueHne COBpeMEHHON JEKIMH B
paMKax JHUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(OpPMALMIO MO TEME, a B OCBOCHUH
dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHD)KEHUI Hay4dHOH MbIciau. B yueOHOM mponecce JIeKIus BBIIOIHIET METOI0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOseMbl, AAeT LEIbHOE MPEACTaBIECHUE O AUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYaroIUMUCS JIEKIIMOHHOTO MaTepHraa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO C IIPENOIaBaTEIIEM;

— pa3BUTHE NPOPECCHOHATBHO-JENOBBIX  KAayecTB, JIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;




— IIOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OMDKaMIINE TOMbI;

— Hay4yuTbhCSd METOJMYECKH oOpabarbiBaTh MaTepuasl (BBIACIATH TJIaBHBIC MBICTH H
IIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iIM4YHBIX
bopMyTUPOBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHATHIA.

JIekUMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIIAWI0B W
UCIOJIb30BaHUEM PA3aTOYHOIO MaTepuaja IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHHl 00
0COOEHHOCTSX MPUMEHEHHS OTJEIIbHBIX TEMATHK 10 TUCIHILIIHE.

CrpyKTypa npefocTaBicHus JEKIHOHHOTO MaTepuaa:

— KOHTPOJIBHBIN OIIPOC IIPEABIAYIIEro MaTepuaa;

— HAauWMCHOBAHME JIEKLUHU, BBEICHHE B JIEKLUIO, IIEpEYCHb pPacCMaTPUBAEMBIX
BOIIPOCOB;

—  M3JI0’KEHHE BOIIPOCOB JIEKIIUM, OCHOBHBIE BBIBOBI 110 Ka)KIOMY BOIIPOCY;

— TOJBEJCHHUE UTOTOB, KOHTPOJIBHBIM OIIPOC;

—  OTBETHI Ha BOIIPOCHI;

—  00BsIBICHHE BONIPOCOB CIEIYIONICH JICKIUH.

11.2. Meroauyeckue yka3aHus JUisl 00yJaroIMXcs 10 yYacTHIO B CEMUHApax

OCHOBHOU TENBIO 711 00YYAIOIIEeTrocsl SIBJISIETCS CUCTeMaTH3aIs U 00001IeHNe 3HAHUI
o wu3y4yaemMoM Teme, pasaeny, (QopMUpoBaHHME YMEHHS paboTaThb C JOMOJIHUTEIHLHBIMU
UCTOYHUKAMU HH(OPMAIMH, COMOCTABIATH M CPaBHUBATh TOYKH 3pPEHUS, KOHCIEKTHPOBATH
NPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBUM C Bexyulel
TUIAKTHYECKON IENBI0 COJEpKAaHUEM CEeMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JIOBBIE, Hamboiee
TPYAHBIE JUIS TIOHUMAaHHUS M YCBOCHHS TE€Mbl, pa3lieibl JUCHUIUIMHBL. Creuudukoil TaHHOM
(opMBI 3aHATHI ABJISAETCS COBMECTHasl paboTa MpernoaaBatelis U 00yJarouerocs Hajl pelieHneM
MOCTaBJIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE YepelOBaHUS
VHIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mMOATrOTOBKE K CEMUHAPCKOMY 3aHATHIO MO TEMe MPOCIYUIaHHOW JIEeKIUU
HEOOXOJUMO O3HAKOMUTBHCS C TUIAHOM €ro TMPOBEACHHUS, C JHUTEPaTypod U HayYHBIMU
nyOIMKAIUsIMU TI0 TEME CEMUHApa.

TpeboBanus K MPOBEJICHUIO CEMUHAPOB

— HalMEHOBaHWE CEMHUHapa, BBEJIECHUE B 3aHATHE, IE€PEUeHb pPacCMATPUBAEMBIX
BOIIPOCOB;

— 00cyXJeHHe BOIIPOCOB CEMUHApa, OCHOBHBIE BBIBOBI 110 KAKIOMY BOIIPOCY;

— paccMmotpenue pedepatoB, 00CyKICHUE;

— TIOJBEJCHHE UTOTOB, KOHTPOJIBHBIN OIIPOC;

— OTBETHI Ha BOIPOCHI;

— 0O0BsBJIEHHE BOIIPOCOB CIEAYIOLIETO CEeMUHApA.

11.3. Metoauyueckue yka3zaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKUX
3aHATUH

[IpakTHyeckoe 3aHATUE SIBISETCS OAHON M3 OCHOBHBIX (POpPM OpraHu3anMu y4eOHOTO
mporiecca, 3aKJIFOYArOIIascs B BEITOJIHEHUH OOYYAOIIMMUCS TT0JT PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTITNHBI, MPUOOPETEHUs] YMEHUI U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HGHLIO HpaKTI/I‘IeCKOI‘O 3aHATUA IJIA 06yqa10meroc;1 ABJIACTCA HpI/IBI/ITI/Ie OGy‘laIOH_II/IMCH
YMEHHI U HaBBIKOB MPAKTUYECKOU ESITEILHOCTH M0 U3y4aeMOU TUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIMMCS TIPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, pacIiMpeHHe W JeTalu3alus 3HAHUK TpH PEIICHUHN
KOHKPETHBIX 3a71a4;



— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCOGHOCTGﬁ, CaAMOCTOATCIIBHOCTHU MBIIIJICHUA,
TBOPYECKON aKTUBHOCTH;

— OBJIaACHUC HOBBIMU MCTOAAMU U MCTOAUKAMHU H3YUCHUSA KOHerTHOﬁ y‘IGGHOﬁ
JUCHUIIIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUU 7S
BBITIOJTHCHHMS 3aTaHMUI;

— olecrneueHne palMOHATIBLHOTO COYETAHMs KOJUICKTHBHOM M MHIMBUAYAJIbHOU (opM
o0Oy4eHusl.

TpeboBaHus K OPOBEICHUIO TPAKTUYECKUX 3aHATUN
- KOHTPOJIbHAsI OIIEHKA CTENEHU YCBOCHHS TEOPETHUYECKOI0 MaTepHaia, OTHOCAIIETOCS K

113;

- oObsiBiieHue 1enu [13, mopsiaka MpoBeeHNS U OTYETHOCTH,

- u3noxenue cytu [13 (pemeHue MpakTUYECKUX 3a/1ay, pa3paboTKa CXeM, COCTABIICHUE
AJITOPUTMOB | T.I1.);

- IOATOTOBKA OTYCTHBIX MATCPHUAJIOB;

- IPOBEPKa Pe3yIbTaTOB, BEICTABIICHUE OLIEHOK.

11.4. Meroauyeckue yka3aHUsS MJIsg OOYYaIOIMIUXCS IO BBITOJHEHHUIO JA0OPATOPHBIX
pabot

B xoxe BeimonmHeHUs 1abOpaTOpPHBIX pabOT OO0yYalOmUNUCS MODKEH YIIYOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(HUKAIMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4arOIIMMCS SIBISETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpeNesiseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTeYrBaOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IMPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE U JETAIN3ALUS TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JCKITUSX;

—  TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue U TpeOGOBaHMS K IPOBEICHUIO J1a00PATOPHBIX paboT

JlaboparopHble pabOTHI MPOBOISATCS B COOTBETCTBUH METOJMYECKUMHU YKa3aHUSMH JUIS
Kaxaoil pabotel. Ilepen BbImOTHEHHEM JaOOPATOPHBIX PAaOOT MPOBOIUTCS HHCTPYKTAX IO
TEXHHKEe O€30MacCHOCTH W NPEABAPUTENBHBI ONpPOC CTYJCHTOB Ha YCBOCHHE METOIUKH
IPOBEICHUS  SKCIIEPUMEHTOB C  HCIOJb30BaHHMEM  JITAOOpAaTOPHOTO  OOOpYAOBaHHUS U
U3MEpHUTENbHBIX TpubopoB. [lo pe3ympTaraM NPOBEICHHBIX AKCIIEPUMEHTOB COCTABIISIETCS
IPOTOKOJI, KOTOPBIH 3aBEPsIETCS IPENOJaBaTEIICM.

Crpykrypa u dopma oTdera 0 1adbopaTropHoil pabore
. TUTYJIbHBIN JIUCT;

. TIeJTb JTabOpaTOpHON PabOTHI;
. OITUCAHUE UCCIIETyeMON CHCTEMBI;
. CTPYKTypa HCCIEeIyeMBbIX TapaMeTpPOB;

. MCTOAUKA MPOBCACHUA SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;

SN DN AW N

. IPOTOKOJI 3KCIICPUMCHTA,



7. pe3yabTaThl 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX;

8. BBIBOJIBI IO paboTe.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOI paboTe
Otuer odopmasercs mo ['OCT 7.32-2017. TutTynbHbId JUCT OQOpPMIISETCS IO

yTBepKaeHHOH Gopme. DopmMa TUTYIBEHOTO JIMCTa pa3MmenieHa Ha caiite 'Y AIL

Ha xadenpe umeercs yueOHO-MeTOAMUYECKAs TUTEPATypa s BBITIOJHEHUS 1a00PaTOPHBIX
pabor:
1. Imutpues YO.1. Henenun I1.H. MccnenoBanne 31eKTpOHHBIX YCTPOICTB Ha
OTEPALMOHHBIX yCHIINTENsAX. MeToa.yka3. K Bbi.Jad.padot/I'Y AILCI16,2008-43c.
2. Imutpue FO.U., Hepenun I1.H. HccnenoBanme mmdpoBbix cxem. MeToj.yKas. K BBIIL
nab.padot/ I'YAILCI16,2013-39 c.

11.5. Metoauueckue ykazaHus Jjsl 0OYy4alOUIMXCs 10 MPOXOKACHUIO CaMOCTOSITEIbHOM
paboTsl

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYaIOUINIICS BBITOIHIET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpernojaBaTelis, HoO 0e3 ero HernocpeacTBEHHOIO
Yy4YaCTHA.

st oOydvaroruxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOIHEHUST CaMOCTOSTEIBLHOM paboOTHI, y 00ydaromerocs (popMUPYETCs
nenecooOpa3Hoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHMHM M CHCTEMATH3alUU NPUOOPETAaeMbIX 3HAHWH, 00ECHEeuMBAaEeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyuYeHHs, IOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
10 3204HOU (hopMe 0OyUeHUs).

11.6. Metoauueckue ykazaHusi Uil OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYILIETO
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aromuxcsi, OCYIIECTBIIEMOTO B T€YEHHE CEMECTpa C IIeJIbI0 OILCHUBAHHS XO/a OCBOEHUS
JUCLUIUINHBI.

KonTpoJtto noasieskar BeIMOJIHEHUE U C1ada, MPETYCMOTPEHHBIX HACTOSIIIEH MTPOrpaMMOil
71a00paTOPHBIX, MPAKTUIYECKUX U KOHTPOJIBHBIX padoT. [Ipu mosHOM U yCHemHoM MpOX0XKICHUH
TEKYIIEro KOHTPOJIsI 00ydaroIuics A0mycKaeTcs K MPOMEXYTOUHOM aTTectanuu. Pe3ynbraTel
TEKYIEr0 KOHTPOJsSI YYUTHIBAIOTCS HApaBHE C OTBETaMHU HAa BOMPOCHI OMieTa MPOMEKYTOUYHOM
aTTECTalUU.

11.7. Meroauyeckue ykazaHus s 0OyJarolIuXxcs MO MPOXOXKICHUIO MPOMEXYTOYHOM
arrecraluu.

[MpomexxyTounass  arrectaisi  OOydarOMIMXCSl — TpEAyCMaTpuUBacT  OLCHUBAHHE
MPOMCIKKYTOUYHBIX U OKOHYATCIIbHBIX PE3YJILbTATOB O6y‘-ICHI/I$I 10 JUCLUIIIINHE. Omna BKIIIOYaEeT B
ceost:

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMOJYUYECHHBIX OOYYAIOUIMMCS B XOJ€ MU3yYCHHS
y4eOHOH AUCHUIUIMHBI B LIEJIOM HJIM IPOMEKYTOUYHAas (10 OKOHYaHUU CEMECTpa) OLEHKA 3HAHUM



O6y‘-IaIOH_II/IMC}I Mo OTACJBbHBIM pas3aciiaM AUCHHUIUIMHEBLI C aTTeCTaHHOHHOﬁ OHCHKOﬁ «GauyTCHO»
NN «HEC 3a4TCHO».



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JUCIUTUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




