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AHHOTaNIMA

JucuuiuimHa «OIEKTPOHUKA» BXOAUT B 00pa30BaTENIbHYI0 TMPOTPaMMy BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HalpaBICHHUIO MOATOTOBKH/ CHEIHATIbHOCTU
27.03.02 «YupaBneHnue kauyecTBOM» HarpaBieHHOCTH «L{npoBoe kauecTBO U MPOEKTUPOBAHHE
npoaykuuny. Jucuumiraa peanusyercs kadeapoi «Nel3».

JlucuuiuiiHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIINX KOMITETEHITHIA

OIIK-1 «CriocobeH aHamM3upoBaTh 3a1a4u MpohecCHOHATBHON IeITeIbHOCTH HAa OCHOBE
II0JIO’KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTUKU»

OIIK-2 «Cnocoben ¢opMmynupoBaTth 3agauyv NPO(ECCHOHATBLHON ACATEIHPHOCTH Ha
OCHOBE 3HAaHUH NMPO(UIBHBIX PA3/IENIOB MATEMATHYECKHX M €CTECTBEHHOHAYUHBIX JUCIHILINH
(MoyIeit)»

OIIK-3 «CnocobeH uCnoib30BaTh (yHIAMEHTAIBHBIC 3HAHUS U PEHICHHS 0a30BBIX
3aJa4 YOpPaBJIEHUS KAueCTBOM B TEXHUYECKHMX CHCTEMaxX C LEJIbl0 COBEPUICHCTBOBAHUSA B
po(hecCHOHATILHOM IS TEIIEHOCTI

OIIK-4 «CnocobeH OCyIIeCTBIATh OLEHKY 3(P(EKTUBHOCTH CHUCTEM YIPaBIICHUS
KayeCcTBOM, Pa3pabOTaHHBIX HA OCHOBE MaT€MaTUYECKUX METOJIOBY

CopepxaHue UCHUIUIMHBI OXBAaThIBA€T IIUPOKHM KPYr BOIMPOCOB, CBS3aHHBIX C
U3y4EHHEM DJIEMEHTHON 0a3bl COBPEMEHHBIX JIEKTPOHHBIX YCTPOICTB, C PACCMOTPEHHEM OCHOB
MIPOEKTUPOBAHUS AHAJIOTOBBIX OJIOKOB Ha 0a3e MUKPOCXEM ONEPAllMOHHBIX YCHIIUTENEH, a TAaKKe
C U3YYEHHEM MPHUHLMIIOB [OCTPOCHHUS] LMPPOBBIX YCTPOWCTB KOMOMHAIMOHHOTO U
MOCIIEA0BATEIHLHOCTHOTO TUIIOB.

[IperoaBanyie TUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (HOpMBbI OpraHU3alUuN
yueOHoro mpouecca: (Jiekuuu, jJaboparopHble pabOThl, MPAKTHUECKHUE 3aHATUS, CEMHHApHI,
camocTosTeNbHas paboTa 00y4aroerocs).

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTecTalus B popme 3auera.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIsAET 3 3adeTHBIX eauHuibl, 108
YacoB.

S3bIK 00yUeHUs IO TUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. OcHOBHOM LENBIO AUCHUIUIMHBI «DJIEKTPOHUKA» SIBIIAECTCS M3YYEHUE CTYIEHTaMU
TEOPETHYECKUX W IPAKTUYECKUX OCHOB COBPEMEHHOHN TOJYIMPOBOAHUKOBOH CXEMOTEXHUKH,
UCIIOJIb3yEeMOM npu MPOCKTUPOBAHUH WH(OPMAIIMOHHO-BBIYUCITUTEIILHBIX CHCTEM,
ABHAIIMOHHBIX MPUOOPOB W CPEACTB aBTOMATHKHM, YTO IIO3BOJUT MM YCIICIIHO peliaTh
TEOPETUYECKHE M MPAKTHUYECKUE 3314l B UX MPO(ECCUOHATBHOU IEATEIhHOCTH, CBI3aHHOU C
I (PPOBBIM Ka4ECTBOM U IPOSKTUPOBAHUEM MPOIYKIIIH

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrate m3yueHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMAMH WIIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHKEHUS TTPUBEIACHBI B
Tabmuie 1.

Ta6ymmma 1 — [lepeyeHb KOMITETEHIIMIA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynmna) Kox n HaumeHnoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
KOMITETEHIIHH KOMIIETEHINH JOCTH)KEHUS] KOMITETCHIIUU
OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KEHHS,
OIIK-1 Cnocoben 3aKOHBI U METO/Ibl €CTECTBEHHBIX HayK U
aHaAJIM3UPOBATh MaTeMaTHKU
3a1a4u OIIK-1.¥.1 ymers npumeHsTh 0a30BbIE
06 npoeCCHOHATIBHON | €CTECTBEHHOHAYYHbIC U MaTEeMaTHUECKUe
nenpodeccruoHanbHbIe
KOMITETEHIIH JIEATENBHOCTH Ha SHaHHs JU1S PELICHU 327184
OCHOBE I0JIOKEHHH, | MpOo(hecCHOHATBHON AEATEIbHOCTH
3aKOHOB M METOJI0B OIIK-1.B.1 BnaneTs HaBbIKaMH pEIICHUS
€CTECTBEHHBIX HayK U | IpOo(eCCHOHANIBHBIX 3a/1a4 Ha OCHOBE
MaTeMaTUKHU 0a30BbIX €CTECTBEHHOHAYUHBIX U
MaTeMaTHYeCKUX 3HAHUHN
OIIK-2 Cnocoben
bopmynupoBaTh
3a1a4n
npodeccuonanbHoit | OIIK-2.3.1 3HaTh npoduIbHbIE pa3aeibl
JIeSITEIbHOCTH Ha MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHbIX
Ob6menpodeccnoHanbHbIe | OCHOBE 3HAHUI JTUCITUTLIIAH
KOMITETEHIINU pOUIBHBIX OIIK-2.V.1 ymeTb NpuMeHSTh U3BECTHBIE
pas3zenos METO/bI pelIeHUs 3a/1a4
MaTeMaTHYeCKUX U podeccuoHaNbHOM e TeNIbHOCTH
€CTECTBEHHOHAYYHBIX
JVCTIATUTHH
(Momyeit)
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh METOMKH MOJTYyYEHUS
HCII0JIb30BATh MaTeMaTHYECKUX MOJIeNel pealbHbIX
¢byHaMeHTaJIbHbIE TEXHUUYECKUX OOBHEKTOB
3HaHus g pemenus | OIIK-3.Y.1 ymers npuMeHATH
0a30BbIX 33724 dbyHIaMEHTATbHBIC 3HAHUST 0a30BBIX HAYK
ObmenpodeccuoHanbHbIE | yIpaBIeHUS JUIS IPUMEHEHHUs B 3371a4ax
KOMITETEHITHH KauyecTBOM B npodeccuoHaNbHOM EATEIIbHOCTH C LENbI0
TEXHUUYECKUX COBEPILIEHCTBOBAHUS
CHCTEMAX C IEIbI0 OIIK-3.B.1 BrageTs HaBBIKAMH
COBEpILEHCTBOBAHUS | MPUMEHEHHs (pyHIaMEeHTaIbHbBIX 3HAaHUH B
B NMpo¢eCCHOHANTBHOM | paMKax 0a30BbBIX 3a7a4 YIIpaBJICHUS B
JESITEIIbBHOCTH TEXHUYECKUX CHUCTEMax




OIIK-4 Cnocoben
OCYILIECTBIISITh
OLICHKY

s pexTuBHOCTH OIIK-4.Y.1 ymeTs nosy4ath
ObmenpodeccuoHaNbHbIE | CUCTEM YIPABICHHUS | XapaKTEPUCTUKU MOJEIEH peaabHbIX
KOMITCTECHIIHH Ka4eCTBOM, 00BEKTOB 151 OLIEHKH 3()(HEKTUBHOCTH
pa3paboTaHHbBIX Ha paboThI CUCTEMBI YIPABJICHUS KAYeCTBOM
OCHOBE
MaTeMaTHYECKUX
METOJIOB

2. Mecro nucuumumHbl B cTpyktype Ol
JucuumnirHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IIPU U3YYECHHUH CIIEAYIOUIUX TUCLIUILINH:
— Maremartuka. MaTeMaTu4ecKkuii aHanus;
— BBeJneHue B HanpaBIICHUE;
— Q@usmuka,
— XuUMHus,
— OJIEKTPOTEXHHKA,
— ABHALIMOHHBIE U KOCMUYECKHE KOMIUIEKCHI U CUCTEMBI,
— HHdopmanroHHbIE TEXHOIOTHH.
3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUU Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOT'YT MCII0JIb30BaThCSI IPU U3YYEHUU IPYTUX JUCIUILINH!
— Teopus u pacueT U3MEPUTETBHBIX MTpeodpa3oBarenell 1 MprudopoB.;
— Hudpossie METOBI U CPEICTBA U3MEPEHUIA;
— Merobl Hccae10BaHuUs C UCIIOIb30BAaHUEM CKaHUPYIOIEH 30HA0BON MUKPOCKOIINY;
— Mertobl ¥ TPUOOPHI KOHTPOJISL OKPYKAIOIIEH CPEJIbI;
KomneroTepHsle cpefcTBa IPOEKTUPOBAHUS JJIEKTPOHHBIX YCTPONCTB.

3. O0beM U TPYA0EeMKOCTh AUCLUIUINHBI
JHlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh IUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii R0020MoeKu
AyoumopHnuie 3anamus, BCETO vac. 12 12
B TOM YHCIIE:
nexru (JI), (gac) 4 4
npaktudyeckue/cemunapckue 3anstus  (113), 4 4
(gac)
naboparopusie pabotsl (JIP), (dac) 4 4
KypcoBoii npoekT (padota) (KII, KP), (gac)
sK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 96 96
Buo npomexcymounoit ammecmayuu:. 3auet, | 3ader 3auer




mudd. 3auer, sx3amen (3auer, Judd. 3au,
OK3.*%)

*x .
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezaenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3ieiiaM 1 BUAAM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBECHBI B TaOIUIIE 3.

Tabmuua 3 — Pazfesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

Paznensl, TEMbI TUCIUITIIHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (gac)
Cemectp 5

Paszgea 1. [losynpoBogHNKOBbIE IPUOOPHI
Tema 1.1. Inoas

Tewma 1.2. bunonsipabie TPaH3UCTOPHI. 2 10
Temal.3. [TosieBbie TPAaH3UCTOPHI.
Tema 1.4. TupucTtopsl.

Pa3zgen 2. Yenaurenu

Tema 2.1. Knaccudukanus, mapameTpsl u
XapaKTEPUCTHUKHU.

Tema 2.2. Ycunurenu MocTOSHHOTO TOKA.
Tema 2.3. Ycuanurenu MOIIHOCTH.

Tema 2.4. OniepaliiOHHBIE YCHITUTEIH.
Tema 2.5. I30uparenbHbie yCUTUTEINH.
AKTUBHBIC (OUIIBTPBHI.

Pa3zgen 3. UCTOYHHUKY NUTAHUSA

Tema 3.1. CtpykTypa BTOPUUHBIX UCTOUYHUKOB
U TaHHS

Tema 3.2. Bempsamurenu, GUIbTpsI, 2 10
CTaOMIIN3aTOPBI

Tema 3.3. UHTerpanbHble cTaOMIN3aTOPhI
HanpsHKeHUs

Pa3nen 4. OcHOBBI a/Ire0pbI JIOTHKH

Tema 4.1. OCHOBHBIE IOHATHUS aNTeOpPbl JOTHKH.
Tema 4.2. Lludpposbie ycTpoiicTBa
NOCJIEA0BATEIBHOIO TUIIA.

Paszgea S. ludposBbie ycTpoiicTBa
KOMOMHAIIMOHHOTO THIIA

Tema 5.1. IloHaTHEe 0 KOMOMHAITMOHHBIX
yCTpOMCTBax. 3a7aun CUHTE3A. 2 12
Tema 5.2. Cymmatopsl, KOMIapaTophl,
mudpaTopsl U ASIHPPATOPHI, MYIbTHILIEKCOPHI,
npeoOpazoBaTeIn KOJOB.

Pa3nes 6. MUKpPO3JICKTPOHHBIE

3alIOMUHAKOLIME YCTPOHCTBA 12
Pa3nen 7. Mukponpoueccopsbl 15
Pa3nes 8. JBoJrronns 31eMeHTHOH 0a3bl

3J1eKTPOHUKH

Tema 8.1. Da€KTpOHHBIE KOMIIOHEHTHI. 14

Tema 8.2. DneMeHTbI HHTETPAIBHBIX CXEM.
Tema 8.3. IIporpamMmmupyemMblie aHaIOrOBbIE
MHTETPAJIbHBIE CXEMBI




Hroro B cemectpe: 4 4 4 96

Hroro 4 4 4 0 96

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEICTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep
HazBanue u conepkaHue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI
pasnena
1 Pa3nea 1. IloynpoBogHuKOBBIE IPHOOPBI
Tema 1.1. Inoasr
OcHOBHbIE TOHSTHSI 30HHOM TEOPUU. pP-Nn  NEPEXOJ]l, €ro BOJIbTAMIIEpHAs
XapaKTepUCTHKA. TUIBI AUOAOB, UX XapaKTEPUCTUKU U mapameTpbl. CTaOMIUTPOH,
BapuKarl, TYHHEeJIbHBIN 1o, CBeTO- U (hOTOANOIBI.
Tema 1.2.bunosisipabie TPaH3UCTOPHI.
Knaccudukanus tpansucropos. [IpuHImn neicTBrs, mapaMeTpsl U XapaKTePUCTUKU
OUIOJSPHOTO TpaH3UCTOpa. Tpu cXxembl BKIIOYEHHA. MeTombl pacueTa CXeM Ha
OWIIONIIPHBIX ~ TPAaH3UCTOpPAaX (PKBUBAJICHTHBIE CXEMbI, TpadUYecKuii MeToJ,
MIpe/ICTaBJICHHE B BUJIE 4-X MOJIIOCHUKA)
Temal.3. IlosneBbie TPAaH3UCTOPHI.
[ToneBble TpaH3UCTOPHI C 3aTBOPOM B BuAe p-n nepexona u MOII — TpaH3uCTOpEI.
Wx npuHIun 1eficTBus, XapaKTepUCTUKU U TapaMeTpBhI.
Tema 1.4. Tupucropst.
YetbIpexciioiiHble TOJIYNPOBOJHUKOBBIE CTPYKTYphl. J[MHUCTOPBI, TPUHUCTOPHI WU
CUMHCTOPBI. XapaKTEPUCTHKU U NapameTpsl. IIpuMeHeHne B CHIIOBOI 2JIEKTPOHUKE
2 Pa3nea 2. Yeunaurenu

Tema 2.1. Knaccugukarus, napaMmeTpsl U XapaKTepUCTUKH.

[IpuHIIMIT TOCTPOCHUSI YCHUIUTENBHOTO Kackana. Kiaccuduxaius >IEKTPOHHBIX
ycunutened. Pexumbl  paboThl  yCHIMTENBHOTO dJeMmeHTa. [lapamerpsl U
xapakTepucTuku. OOpaTHasi CBsI3b B YCWJIMTENIAX M €€ BIMSHUE HA TapameTpbl
YCUIIUTENA. Y CUIIUTENN IIEPEMEHHOIO TOKA HAa TPAH3UCTOPAX.

Tema 2.2. Ycunurenu NOCTOSHHOTO TOKA.

Hpeiid Hyns B yCHUIMTENSX MOCTOSHHOrO TOKa. [IpuumHBI M MeToabl OOpPBOBI C
npeibom. udbdepenmmanbupiii  kackaa. IlomaBnenwe cuH(a3HONW MOMEXH.
Ycunurenu ¢ npeoOpa3oBaHUEM YacTOTHl BXOJJHOTO CUTHAJIA.

Tema 2.3. Ycunutenu MOIHOCTH (CAMOCTOSITENTEHO)

OcoOeHHOCTH TOCTPOCHHSI MOIIHBIX YCUIUTENBHBIX KacKagoB. JIByXTakTHBIE
OectpancopMaTOpHBIC YCHIUTEIN MOIITHOCTH Ha KOMIJIEMEHTAPHBIX TPAH3UCTOPAX.

Tema 2.4. OnepalliOHHBIE YCUITUTEN

CtpykTypa, mapaMeTpbl M XapaKTepUCTHKH onepannoHHoro ycuiutens (OVY).




Cxewmpl BkitoueHus. Pacuer napamerpos kackazna Ha OVY. IIpumepsl HCTIONb30BaHUS
OY (unTerparop, nuddepeHunarop, CyMMaTop, yMHOKHUTENb H T.1.).

Tewma 2.5. 30uparenpHble yCUTUTENN. AKTUBHBIC (DUIBTPHI (CAMOCTOSTEIHHO)

Pe3onancueiii ycunutenb ¢ LC-kOHTYypoM AKTHBHBIE (PHIIBTPHI Ha OINEpaIMOHHBIX
ycunuTensax ¢ pa3nuuabiMu RC-3BeHbsiMu B 00paTHO# cBsizu. Mcmonb3oBanue 2T-
MOCTa B 00paTHOM CBSI3M JUIsl HU3KOYACTOTHBIX M30UPATEIbHBIX YCUIUTENEH

Pazpnen 3. UcToOYHMKYN NMTAHUSA
Tema 3.1. CTpyKTypa BTOPUYHBIX UICTOYHUKOB MUTAHUS

[TapameTpsl M CTPYKTYpHas cxemMa HCTOYHMKA nuTaHus. Hasnauenuwe OJIOKOB U
TpeboBaHus K HUM. becTpanchopMaTopHble HCTOUHUKU MTUTAHUSI.

Tema 3.2. Bempsimurenu, GUIbTpbl, CTaOUIM3aTOPHI

Tunsl  BepsiMuUTENed W criuaxuBarommx — ¢uiabTpoB.  [lapamerpuueckue
crabunm3atopsl  HampspkeHUs. CTaOwimM3aTopsl  KOMIICHCAIMOHHOTO —THIA  C
MOCNIEAOBATENbHBIM M TapaieIbHBIM BKJIIOYEHHEM PEryIHPYIOIIEro 3JIeMEHTa
UMITYJIbCHBIEC. IMITYIbCHBIE HCTOYHUKH MTUTAHMUS.

Tewma 3.3. HTerpanpHbie CTAOUIN3aTOPHI HAPSIKEHUS

CtpykTypa © mapaMeTpbl HHTETPAIBHBIX  CTAOMIM3aTOpPOB. B03MOXHOCTH
peryaupoBaHus BEIXOJHOr0 HanpsbKeHUsl. CXeMbl BKIIOUEHHUS.

Pa3nes 4. OcHOBBI aJre0pbl JIOTMKH
Tema 4.1. OCHOBHBIC IOHATHS AITEOPHI JIOTHKH.

Onepaulzm KOHBIOHKIIMH, JU3BIOHKOWMHW W HWHBCPCHUMH. Ta6HI/IHI>I HUCTUHHOCTH.
CoBepllieHHbICE HOpPMaJIbHBbIE (OPMBI. AKCHOMBI, TEOPEMbl W 3aKOHBI JIBOUYHOM
anreopsl.

Tema 4.2. Lludpossie ycTpoiicTBa NOCIEI0BATEIBHOTO TUIIA.

Tpurrepsl, peructpsl. [BONYHBIE CYETUHUKHU.

Pa3nea S. [ludpoBbie ycTpOiCcTBa KOMOMHAIIMOHHOIO THIIA
Tewma 5.1. IlonsiTie 0 KOMOMHAIIMOHHBIX YCTPOUCTBAaX. 3aa4u CUHTE3A.

Tema 5.2. CymmaTopsl, KOMIIapaTopsl, MUGPaTOpsl U AeHIH(PaTOpSI,
MYJIbTUILIEKCOPBI, TPeoOpa3oBaTely KOJ0B.

Pa3nesa 6. MUKpPO2JIeKTPOHHBIE 3alIOMUHAIOIINE YCTPOiCTBA

Knaccudukanuss mukpocxem mamsatu. Cratuyeckas ¥ JUHAMHYECKas OTepaTUBHAs
namsTh. [IpuHnmne! opranuzanuu v Buas [13VY.

Paznen 7. Mukponpoueccopbl

AnmapaTHBI W MPOrpaMMHBIN crocoObl peanu3anuu aiaroputma. JlocrouHcrBa u
HegocTaTKku. CTpyKTypa THIIOTETHYECKOTO MUKPOIPOLECCOPHOTO BHIYUCIUTEILHOTO
ycTpoiicTBa. MUKpoIpolieccoOpHble KOMIUIEKThl. MUKPOKOHTPOJUIEPHI.

Paspnen 8. dBosronus 371eMeHTHOM 0a3bI JJIEKTPOHUKH
Tema 8.1. DneKTpoHHBIE KOMIIOHEHTHI.

SJICKTpOHHBIe JlaMIIbl, TPaAH3UCTOPBI, HWHTCTPAJIBHBIC MHKPOCXCEMBI. CrernieHp
HHTCTpalu.

Tema 8.2. DeMeHTbl HHTETPAJIbHBIX CXEM.




OCHOBHbBIE HWHTErpaJIbHbIE TEXHOJIOTHMU. YPOBEHb CJIOKHOCTU  MHKPOCXEM.
[lepcriekTHBHBIC HAIPABICHUSI.
Tema 8.3. IIporpammupyemMbie aHAJIOTOBbIE UHTETPAIBHBIE CXEMBI
Bo3MmoxHOCTH ~ mporpaMMHUpOBaHUsl  IapaMeTpPOB  AHAJIOTOBBIX  MHUKPOCXEM.
OCO0EHHOCTH CTPYKTYPHI U IEPCTIICKTUBBI TPUMCHECHHUSI.
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHIIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb
N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKUX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Cemectp 5
1 | Pa3paboTka cxembl Pacuer n 2 1 2.4
pelieHus MOJIETTUPOBAHUE
Qg QepeHInaTbHOTO
ypaBHeHus Ha OY
2 | Pacuér Pacuer n 2 1 3.2
napaMeTpru4ecKoro MOJIEJTUPOBAHUE
crabunmzaropa
HaANPSHKEHUS
OcHOBHBIE 3Tarbl
pacuera BTOPUYHOTO
VMCTOYHHUKA MUTAHUA.
Bceero 4

4.4. JlaGopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HammeHoBanue 1a60paTopHBIX padoT TpynoeMKoCTh, | MpaKTUYECKO | pa3aena
/1 (dac) MOJATOTOBKH, | JAUCIHII
(dac) JIMHBI
Cemectp 5

[TocTpoeHue 3IEeKTPUIECKON CXEMBI C 2 1 11,

JTUOJIOM, TPAH3UCTOPOM U THPHUCTOPOM B 1.2,

cpene Matlab. 13,14

PazpaboTka cxeMbl pereHus 2 1 2.4

muddepeHaibHOro ypapueHus Ha OV,

[Toctpoenue snekTpuyeckoi cxemsl ¢ OY B

cpene Matlab.

Bcero 4

4.5. KypcoBoe nMpoeKkTUpoBaHue/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJarouxcs
Bunbl camocrositensHON paboThI U €€ TPYJA0EMKOCTh TPUBEICHBI B TabuIe 7.

Tabnuua 7 — Bugsl caMoCTOSTENTbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
70
qucuuruael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3) 15
IToaroroBka K MpoOMeEXyTOUHOU 6
atrecrauuu (ITA)
Bcero: 96 96

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS

JUTSL CAMOCTOSITEIbHON pabOoThl 00YYArOIIMXCS IO TUCIUILINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTepUalbl JJIsl CAMOCTOSITENIbHOW paboThl 00yJaroImuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

KomiuecTso 3k3eMInIsipoB B
Iudp/
bubnuorpapuyeckas ccpuika oubmiorexe
URL agpec
(KpOoMe 2JIEKTPOHHBIX IK3EMILUISIPOB)
621.38 I'yces B.I'., I'yceB FO.M. DnekrpoHuka u 18
9% MHUKPOIPOIIECCOpHAs TEXHHUKA. Y 4eOH. IS
By30B/ M.:Bsicur.mik., 2008,- 799c.
621.396. Onamgunit FO.®., 'nynkun O.I1.,I'ypos 62
0-60 A V. Ananorosas u uudponas
ANEKTPOHUKA. YUeOH. sl By30B,M.:
lNopsiuas nunus-Tenexom,2005,- 768 c.
004 (075) VYrpiomos E.I1. Iludposast cxeMOTeXHHKA. 22
V.27 Wzn. BXB-IlerepOypr, 2010,- 816 c.
7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUISi OCBOCHHUS TUCIHILIHHEI

npuBeseH B Tabmuie 9.




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpcoB HWH(MOpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «HTepHET»

URL anpec HaumenoBanue

He npenycmorpeno

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedyeHp UCIONB3yEeMOTr0 IPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymmma 10— [Tepeyersr mporpaMmMHOTo o0ecrieueHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTAHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
MynpTuMeanitHas TeKINOHHAS ayAUTOPHUS 12-03, T'acremno, 15
Crnennanu3upoBaHHas 1adoparopus «JIEKTPOHUKH U 12-08, T'acrenno, 15
MHUKPOIPOIIECCOPHON TEXHUKHI
3 | JlaboparopHas ycraHoBKa «lIccienoBanue OUIOISPHOTO 12-08, I'acremo, 15
TpaH3HCTOpa»
4 | JIaboparopHas ycTaHoBKa «VccienoBaHue 1mojieBoro 12-08, T'acrenno, 15
TpaH3UCTOpa»
5 | Creng «HTII-02.05.1» 12-08, I'acremo, 15
6 | Crenn «JlaboparopHas yctanoBka YM 11» 12-08, T'acrenno, 15

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHUS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCcTalluu

By npomexyTO4YHOM aTTecTalnuu [IepedyeHp OLICHOYHBIX CPEACTB

3auer Cnucok BOMpPOCOB;
TecTsr;




‘ 3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga ~— MOAYJIbHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OI11eHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHSI C MTPAKTUYCCKON
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4YaroIuiics TBEPIO YCBOMI IPOrPAMMHBINA MaTepUall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIICHHS;

— BJIaJICET CUCTEMOM CTelUaTIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNHN 3HAHH;

— HE MOXKET apryMEeHTHPOBATh HAyYHbIE MTOJIOKEHHUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJisl IK3aMeHa
WHNKATOpa

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.




Ta6mmma 16 — Boripocs! (3amaun) nis 3aueta / audd. 3adera

11\/&;1 [Tepeuens BompocoB (3ama4) ams 3 3aueta / nudd. 3auera I/IHILII/I<I?£FOpa
1 Huon, onpeneneHne, KOHTAKThl, 0003HaYEHNE, MATEPHAITBI OIIK-1.3.1
W3TOTOBJICHHUS. OIIK-1.VY.1
CaoiicTBa p-n nepexoja. OIIK-1.B.1

BAX p-n nepexona. OIIK-2.3.1
bunonspueiil Tpan3uctop. Onpenenenue, BoiBoAbL, YI'O. OIIK-2.V.1
bunonsapueiii Tpan3zuctop. OCHOBHBIE XapaKTEPUCTHKHU. OIIK-3.3.1
bunonspusiil Tpan3ucTop. Pexxumbl paboTHI. OIIK-3.V.1

CxeMmbl BKITIOUEHHS OUTIOISIPHBIX TpaH3ucTopos: ¢ Ob. OIIK-3.B.1

CxeMbl BKIIFOUCHHS OUTIOJISIPHBIX TPAH3UCTOPOB: ¢ OD. OIIK-4.V.1

CxeMbI BKJIFOUEHUS OUTOISIPHBIX TpaH3ucTopoB: OK.
[Tonesoii Tpanzucrop. Onpeaenenue, Bbiojibl, YI'O.
[ToneBoii Tpan3ucTop. OCHOBHBIE XapaKTEPUCTUKU.
Junucrop. OnpeneneHue, OCHOBHbIE XapakTepucTiuku, BAX.
Tpunucrop. Onpeznenenue, OCHOBHbIE XapakTepucTuku, BAX.
Yeunurens. O0mmas cTpykrypHas cxema. OnpezaeneHue.
Yeunurens. [IpuHnyn neicraust.

YT'O ycuinrenei.

Knaccudukarnus ycunutenei.

OCHOBHBIE XapaKTEPUCTUKH YCUITUTEIS.

O6parnas cBsi3b B yeunurensix. [IOC.

ObparHas cBs3b B ycmutensax. OOC.

VYceunurens NoCTOSIHHOTO ToKa. OnpenieneHue.
Ycunutens nocTossHHOrO Toka. Cxema (mpumep).
VYceunurens noctostHHOro Toka. AUX.

VIIT. HApeiid nyns.

VIIT. Metons! ymeHsbIeHus aperida Hys.
JuddepeHunanbHbI yCUIUTENb.

[TonaBnenue cuHdazHONU TOMEXH.

Yceunurens momHocTu. OnpeneneHue.

YM. Kitace «A».

YM. Knace «B».

OnepannonHslil yeunutens. OnpeneneHue.
OneparnoHHbIN ycunuTennb. OyHKIIMOHATBHAS CXEMa.
OV. AMmuTynHas XapakTepUCTHKA.

OV. AUX.

OYVY. Kosdpdunment ycunenus 6e3 OC. Koadduninent ocnabraenus
cuH(pa3HOI OMEXH.

OV. BxoagHoe U BBIXOJITHOE CONPOTUBIICHHUS.

OYV. DkcrutyaTallMOHHBIE TapAMETPHI.

Wurerpatop Ha OVY.

Huddepenunarop Ha OV.

Cymmatop Ha OVY.

YmuoxkuTens Ha OY.

Pe3onancHbIl yeunutens. OnpeneneHue.
KoneGaTenbHbIi KOHTYP.

Ycaopue PE30HaHCa B IMOCJICA0OBATCIIBHOM KoJIe0aTeIbHOM KOHTYPC.

Ounbtpel. Onpenenenue. Tumsl.
AYX ¢uibTpa HIKHUX YaCTOT.
AYX ¢unpTpa BEpXHHUX YACTOT.




®unbTpsl. [los10ca nporyckanus U MogaBICHUS.

AUX rpebenuaroro ¢uiibTpa.

DBOIIOLMS JIEMEHTHOM 0a3bl. OCHOBHEIEC COOBITHSL.

DBOJIIONHS JIEMEHTHON 0a3bl. 3akoH Mypa.

WNuTerpanbHas MUKpOCXeMa, MUKPOIJIEKTpOoHHKA. OnpeneneHus.
OcHoOBHBIE TexHOJIOTHYeckue onepanuu cozaanus UMC.
Hamnpagnenus pa3BUTHS MUKPORJIEKTPOHUKH.

Cyts ITJIMC. Oco6eHHOCTH CO3TaHMS.

OCHOBBI CUCTEM CUHCIICHUS.

OcHOBHbBIE TOHATHUSA ANTreOpPbI TOTUKHU.

Omnepanyy KOHbIOHKIINHU, TU3BIOHKIINN 1 HHBEpCUH. Talmuibl
VMCTUHHOCTH.

DnemeHTapHbIe (OPMBI ANTeOPbI TOTHKU

Hopwmaibabie hopMbl anreOpbl JTIOTUKA

CoBepiieHHas TU3BIOHKTUBHAS HOpMallbHas (hopma

CoBepilieHHas KOHBIOHKTUBHAS HOpMasbHas popma

AKCHOMBI (TOXKIECTBA) aIreOphl JIOTUKH: aKCHOMBI OTIEpalliy OTPUIIAHWS,
akcroMbl onepauuii ¢ koucrantamu 0 u 1; [lepemecturenbHbIi,
CouerarenbHblil U PacnipenenuTenbHbIN 3aKOHBL.

Crnosxnble noruueckue Boipakenus. tpux Hleddepa.

Crnosxnble noruueckue BoipakeHus. Ctpenka [upca.

CiioHbI€ TOTUYECKHE BbIpaxeHus. VIMIuKanus, 3KBUBAJICHTHOCTb,
CTpOrast IU3bIOHKIIUS.

Twurbl TOTUK. DMATTEPHO-CBSA3aHHAS JIOTUKA.

Turnel toruk. TpaH3uCTOPHO-TPAH3UCTOPHAS JIOTHKA.

Tunel 1oruk. J[MOJHO-TpAaH3UCTOPHAS JIOTHKA.

Turnbl 10TUK. PE3UCTOPHO-TPAH3UCTOPHAS JIOTUKA U PE3UCTOPHO-
€MKOCTHas TPaH3UCTOPHAs JIOTHKA.

Tunet noruk. Texnonoruss KMOIL.

AcunxpoHHbIi RS-Tpurrep.

Cunxponnsiii RS-tpurrep.

D-tpurrep.

JK tpurrep.

O6mas kaccudukanys JOrHYECKUX JIEMEHTOB.

Peructp u ero Mukpoormnepamnuu.

[TapamnensHbIil peructp. Cxema 4-pa3psaHOTo MapauieIbHOTO PETHCTPa
Ha D-Tpurrepax.

Cnpuratonuii peructp. Cxema U 06003HauU€HUE YEThIPEXPa3psIHOTO
perucrpa casura.

@OYHKIIMOHUPOBAHUE CABUTAIOIIETO PErUCTPa.

CueTurK U ero OCHOBHBIE ITAPAMETPBHI.

[TocnenoBarenbHbIEe ABOUYHBIE cUeTYMKU. CXema Mociie10BaTeIbHOro
cyerunka Ha JK-Tpurrepax.

[TocnenoBarenbHbIEe ABOUYHBIE CHETYNMKU. DYHKIIMOHUPOBAHUE.
[TapamienpHble JBOMUYHBIE cUeTUMKU. CXeMa mapajieNbHOro JBOMYHOTO
CT na JK-tpurrepax.

[TapamienpHble JBOMYHBIE CYETUMKH. DYHKIIMOHUPOBAHHUE.
Ornpenenenne u K1acCuPUKAINSI MUKPOCXEM ITaMSITH.

OcHoBHBIE (YHKIIMOHATIBHBIE XapaKTEPUCTUKU MUKPOCXEM MaMSTH.
Tunosast CTpyKTypa MUKPOCXEMBI ITaMSTH.

OneparnBHas NaMsATh.

CrtpykrypHnas cxema O3VY.

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




Bpemennsbie quarpammsl 3anucu ¥ uTeHus crarndeckoro O3Y.
[IuHHEBI popMUpOBATEID.

[13VY. IlpuHMnbl OpraHu3auu 1 BUIbL.

PROM-II3Y.

Penporpammupyemble OCTOSIHHBIE 3aII0MUHAIOIINE YCTPONCTBA.
OO6mue cBeeHHsI 0 KOMOMHALMOHHBIX U MOCIEA0BATEIbHBIX JIOTHYECKUX
YCTPOMCTBAX.

[IpuMeHeHne COBEPIICHHONW TU3bIOHKTUBHOW HOPMaIBHOU (POPMBI IpH
CHHTE3€ IU(PPOBOI CXEMBI.

[TpunuunuanpHas cxeMa HUPPOBOTO YCTPOICTBa, peain3yroas Tabauiry
MCTUHHOCTH ¢ TTomorsio CIIH®D.

CymmaTop. ANTOPUTM JBOMYHOTO apu(PMETHYECKOTO CIOKEHUS.
Tabnu1bl HICTUHHOCTHU TIOJTYCYMMATOPa U TMOJHOTO IBOMYHOTO
OJIHOPA3PSATHOTO CyMMAaTopa.

Kommnaparop.

[udpatop.

Hemmdpatop.

O6mue ceeaenus o LIAIT u ALIIL.

Kpurepuii auckperuzauuu no KorenbHUKOBY.

AIIIIL. Cxema BpeMEHHOTO IPeOOpa30BaHUA.

AIII nocaeaoBaTeaIbHOrO cUETA.

AIII nocnegoBaTeIbHOTO MPUOTMKEHUSI.

ALl mapannenbHOTO JeUCTBUA.

ITAII ¢ 1BOMYHO B3BELIEHHBIMH PE3UCTOPAMU U CYMMHPOBAHUEM TOKOB.
LIAII ¢ pe3uctuBHOM Matpuniel R-2R.

Knaccudukanus [TJIAC.

[TporpamMmmMupyemMble JTOTHYECKIE MATPHIIBL.

CroxHBIE TPOTPAMMHUPYEMbIE JIOTUYECKHUE YCTPOUCTBA.

[TonsiTre anroputMma.

Knaccugukanus MUKponpoieccopos.

MWUKpPOKOHTPOJLIEPHI.

Komanael Mmukpomnponeccopa.

CISC npoueccopsl.

RISC mportieccopsi.

TpéximmHHAs CTPYKTypa OMepariioHHOro 06J10Ka MUKPOIIPOIEccopa.
JIByXIIMHHAS CTPYKTYpa ONEPALMOHHOTO 0JI0Ka MUKPOIIPOLIECCOpa.
OpHOIIMHHAS CTPYKTYpa ONEepaliMoOHHOro 0J0Ka MUKPOIPOLIEccopa.
Cobpath cxeMy U PoJEMOHCTPUPOBATH PA0OTY ACUHXPOHHOTO RS-
TpUrrepa.

Cobpatb cxeMy U MPOJEMOHCTPUPOBATH pabOTy CHHXPOHHOTO RS-
TpUrrepa.

Cobpatb cxemy 4-X pa3psIHOTO MOCIIEI0BaTENBHOIO PETUCTPA CABUTa U
IPOIEMOHCTPUPOBATH PabOTY.

Cobparts cxemy nocnenonatensHoro CT na JK-tpurrepax u
IPOIEMOHCTPUPOBATH PabOTYy.

Cobpath cxemy IH(POBOro KoMIapaTopa U MpoJeMOHCTPUPOBATh
pabory.

Cobpath cxemy cymmaTopa H MpoJIeMOHCTPUPOBAThH paboTy.

Cobpatb cxemy LIAII u mpogeMOHCTpUPOBATH PAbOTY.

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBHIIIOIHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.


https://ru.wikipedia.org/wiki/%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC

Ta6mmma 17 — [lepedens Tem 11 KypCOBOTO MPOSKTHPOBAHMS/BBITIOJIHEHHSI KYPCOBON PaOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM 11 KypCOBOIO MPOEKTUPOBAHUS/BBIIOIHEHHS
3 KypCcOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bonpockl i1 mpoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpumMepHbIi IepeYeHb BOPOCOB JIsI TECTOB

Kon

Ne /it [IpumepHbIil epedeHb BOMPOCOB JIJIs1 TECTOB
WHJUKAaTOpa

Tewma 1.1. ITomynpoBOJHUKOBBIE JHOIBI OIIK-3.3.4,
1.1.1. BemecTBa, MOYTH HE MPOBOASAIINE JIEKTPUICCKUN TOK. OIIK-7.3.1
a) JMIJIEKTPUKH™
b) JIEKTPETHI
C) CETHETO3JIEKTPUKHU
d) mbe3odneKkTpudYecKui dhdexT
e) AHOJ

1.1.2. IIpu noakIrO4YeHUH P-N-iepexo/1a B 00paTHOM HaIlpaBJICHUN

a) p-obnactp MOAKIIOYAETCS K «+», n-o0mactb — K «-»
UCTOYHHKA TOKA

b) p-objacTh NOAKIYAETCH K «-», N-00JacTh — K «+»
HCTOYHUKA TOKA™

c) p-obmacth W n-00JaCTh MOAKIIOYAIOTCA K «+» HCTOYHHKA
TOKa

d) p-o6macth ¥ n-00JaCTh MOAKIIOYAIOTCS K «-» UCTOYHUKA TOKA

OIIK-3.3.4,

Tewma 1.2. bunonspHbie TPaH3UCTOPHI. OIIK-7.3.1

1.2.1. TpaH3ucTop uMeer...
a) JBe 0a3bl
b) ©0a3a OTCyTCTBYyET
c) oaHy 0azy™*
d) Tpu 6a3bl

1.2.2. Kakoii uu¢poit o603HaueHa 6aza OUIIONIPHOTO TpaH3UCcTOpa?
1

3 7
1 )
12
a) 1
b) 2
c) 3*
d 1u?2

1.2.3. Uro o3navaer wmapkupoBka [T313A Ha 3JIEKTPOHHOM
npubope?

a) TEePMAHUEBBIN BBINPSIMUTEIbHBIA THOT

b) repMaHueBblii OMIOJISIPHBINH TPaH3UCTOP™

C) apceHUA-TAIITUEBBI OUIOISPHBIN TPAH3UCTOP

d) repMaHHEBBIH CTAOUIUTPOH

OIIK-3.3.4,

Tewma 1.3. TToneBbie TPAaH3UCTOPHI. OIIK-7.3.1

1.3.1. BrIBOfIBI IOJIEBOTO TPAH3UCTOPA HAZBIBAIOTCSL. ..




a) CTOK, HCTOK, 3aTBOP™

b) SMHUTTEp, KOJUIEKTOp, Oa3a
C) CTOK, 0a3a, HCTOK

d) SMUTTEp, UCTOK, Oaza

Tema 1.4. Tupuctopst.
1.4.1. Tupucrop:
a) TMOJYNPOBOJIHUKOBBII IPUOOP CHIIOBOM AIICKTPOHUKU
b) mosympoBogHUK C IBYMSI yCTOHYHBBIMH PeXKHMAMU
padoThl, NMeIHil TPH UK 0oJsee p-1 mepexoaoB™
C) HOJYIPOBOJHUKOBBII IPUOOP C IBYMsI P-N EPEXOIaMH,
HMMEIOLINN TPHU BBIBOAA

OIIK-3.3.4,
OIIK-7.3.1

Tema 2. Ycunurenu.

2.1. YkaxxuTe OCHOBHBIC MTOKA3aTeNsl pAOOTHI AJIEKTPOHHOTO
YCUIIUTES.

a) Koaddumnuent nepenayn Toka

b) HomuHanbHOE COMPOTHUBIIEHUE

c) TemneparypHas XapaKTEepUCTHKA

d) Koaddumuent nonesnoro nercTBus (K.I.11)

e) Koddppuument ycniienus*

2.2. AMHJ’II/ITy,HHO"IaCTOTHaH XapaKTCPUCTHKA YCUIIUTECIA — ITO
3aBUCUMOCTbH OT 4aCTOTHI.

a) moay.ast ko3 duimeHTa yCuJIeHus ™
b) nanpspkeHus

C) CHJIBI TOKA

d) ammauTyme!

OIIK-3.3.4,
OIIK-7.3.1

Tema 2.4. OnepatilnoOHHbIC YCUITUTEIH.

2.4.1. Koo dunmeHT ycuneHust HanpspkeHus uaeanbHoro OY:
a) mopsaka 100 000
b) B unTepnane 10°...10°
C) HeOrpaHHYEHHO BeJHK™

2.4.2. B CTpyKTYpHO# cXeMe ONEepalvoOHHOTO YCHIIUTENS B KauecTBe
BXOJTHOT'O YCTPOMCTBA HCIIONIb3YETCSA:

a) MocCTOBas cxema

b) ¢bunbTp HU3KKX YacTOT

€) moct Buna
audepeHIHAIBHBINA YCHINTEIb ™

OIIK-3.3.4,
OIIK-7.3.1

Tema 2.5. AKTUBHBIE (QHITBTPHI.
2.5.1. Ecniu npo1o1bHOE CONPOTHUBIIEHHUE JIEKTpUYecKoro puiibTpa k-
THTIA COCTOMT TOJBKO U3 UHAYKTHBHOCTEH, TO QUIIBTP:

a) BBICOKMX YacTOT

b) cpemnux yactor

C) HHU3KHX 4acTOT*

2.5.2. Bximouennem Mocta BuHa B Ienb OTpHUIIATEIHLHOW OOpaTHOU
CBSI3U OTEPAIMOHHOTO YCUJIMTENSI PeaTnu3yeTcst GuibTp:

a) MoJI0COBO™

b) mmpokomonocHbI

C) BBICOKHX 4aCTOT

d) Hu3KHX yacToT

OIIK-3.3.4,
OIIK-7.3.1




Tema 3.1. CTpykTypa BTOPUUHBIX UICTOYHUKOB ITUTAHUS.

3.1.1. McToyHMK BTOPUYHOTO MUTAaHMS O€3 mpeoOpa3oBaTelis
9aCTOTHI BKITFOUYAET:
a) TpaHchoOpMaTOp + YCHUIUTEb
b) BBIpsIMUTEB+CIIIAKMBAKOIIN
puabTp+cradbuauzarop+rpancgopmarop™
C) TpaHchopmaTrop+cTadbuiIu3aTop
d) BeIIpAMHUTENBFCIIAKUBAIONHMN GHIBT+HTpaHCHOPMATOD

OIIK-3.3.4,
OIIK-7.3.1

Tema 4. OcHOBBI areOpHI JIOTUKH.

4.1. Oneparus Yy = X1 VX2 ¢GopMupyet QpyHKIHIO:
a) U
b) U-HE
c) WIn*
d) WINU-HE

OIIK-3.3.4,
OIIK-7.3.1

Tema 5.1. Lludposeie ycTpoiicTBa KOMOWHAITMOHHOTO THITA

a &b F
@ &

—.@'—' & .
b
[

5.1.1. Ha pucyHke BBepxy H300pakeHa cxema!
a) RS-tpurrepa
b) moxycymmaropa*
C) Komrmaparopa
d) cymmaropa

Ft e

=]

2y

X
X

5.1.2. Ha pucyHnke BBepxy n300pakeHa cxema:
a) JeMyJIbTHIUIEKCOpa
b) myabTHIIIEKCOpa™
c) neummdpaTopa
d) mmdparopa

OIIK-3.3.4,
OIIK-7.3.1

Tema 5.2. LludpoBbie ycTpoiicTBa MOCIEI0BATEILHOCTHOTO THIIA.

5.2.1. Tpurrep npeaHa3HAuYCH JUIS:
a) cueTa KOJIMNYECTBA MEPEKIF0UCHHI
b) aBTOMaTH4eckoro copoca COCTOSIHHS
C) 3anmoMHHaHMsS WH()OPMALUH O NMPEIbITYIEM COCTOTHUM*
d) reHepaiuu KoJieOaHHI PSIMOYTOIBHON (HOPMBI

OIIK-3.3.4,
OIIK-7.3.1

Tema 6. MUKpPO3JIEKTPOHHBIE 3alIOMUHAIOLIUE YCTPONCTBA.

6.1. Kakue omepanuy MOXeT BBITTOTHATH [13Y?
d) 4YTeHWe M XpaHeHHE™
b) 3amucek, ureHue u XxpaHeHue

OIIK-3.3.4,
OIIK-7.3.1




C) XpaHeHHe

6.2. UTO OTHOCHUTCS K BHEIIIHMM 3alIOMUHAIOIIUM YCTPOHCTBaM?
a) 03V, I13VY, flash-memory
b) HAKOIIMTEJIHN HA MATrHUTHBIX JICHTAX, MArHUTHBIX JUCKAX,

OIITUYCCKUX U MATHUTOOIITHYECCKHUX mexax*
) M3y

Tema 7. MuUKpOIpOLIECCOPBI.
CISC (Complex Instruction Set Computer) moapa3ymeBaer, uto
poIeccop:
a) TMOAJEP)KUBACT OrPaHUYECHHBIN HAOOp KOMaH K UMEET
3HAYUTEIBHOC YMCIIO PETUCTPOB
b) momaep:kuBaer GosIbIIOKH HAGOP KOMAH/I M HMEET
He0O0JIbIII0e YHCJI0 PErUCTPOB*
C) moamepKuBacT 0OJIBIION HAOOP KOMAH/ M UMEET OOJIBIIOE
YKCJI0 PETHCTPOB

OIIK-3.3.4,
OIIK-7.3.1

3ajanus 1J151 IPOBEPKHU OCTATOYHBIX 3HAHUM

Tun 1. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO2O
omeema u3 uemulpex npeoylodCeHHbIX U 0O0CHOBAHUEM 8blOOPA.
(Uncmpykyus: npouyumaime meKkcm, gbloepume npasuibHull Omeem u
3anuwume apeymenmul, 000CHO8bl8AIOWUE BbLOOD OMEEmMa).

Wsnyvaromuiit  auoa, paboraromii B BHIAMMOM JHana3oHe BOJIH,
Ha3bIBAIOT:

a) ¢oroauoaIoM;

b) doropesucropom;

C) CBETOAMOAOM™;

d) Bapucropom.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

CeeromuogoM. CBeToauos, — 3TO MOJYHNPOBOJHUKOBBIA MpPUOOD,
npeoOpasyromui AMEKTPUIECKUN TOK HETOCPEJCTBEHHO B CBETOBOE
nuznydyenue. Ilo-anrnumiicku cBetoauoa HasbiBaeTrca light emitting
diode (LED) — cBeTousny4aromuii 110/1.

OIIK-3.3.4,
OIIK-7.3.1

Tun 2. 3aoanue KOMOUHUPOBAHHO20 MUNA C 6blIOOPOM HECKOIbKUX
8apuaHmos  omeema U3  NPEONONCEHHbIX U  PA3IGEPHYMBIM
0bocHoBaHUeM 8b100pa.

(Uncmpykyusa: — npoyumaiime — mekcm, — evlbepume  NpABULbHbIE
8apuUaHmMebl omeema U 3anuuiume apcymeHmuvl, 00OCHOBbIBAIOUjUE
8b100p OMBEMOs).

VYkaxute 1MQpoBbIe yCTPOMCTBA MOCIEA0BATEILHOCTHOIO THIIA:
a) cymmarop;
b) peructp;
C) mmdparop;
d) nmemmdparop;
€) CUeTUHK;
f) wmymbTHIUIEKCOD;
g) Tpurrep;
h) kommapatop.

ODOPMJIEHUE OTBETA (TAJIOHHBIN OTBET):
Tpurrep,  peructp, CcyeT4MK -  1udpoBble  YCTpOWCTBA

OIIK-3.3.4,
OIIK-7.3.1




MIOCJIEI0BATEIBHOCTHOIO THIA. JTO YCTPOMCTBA, COCTOSIHUE KOTOPBIX
3aBUCUT HE TOJIbKO OT TEKYLIero CUrHajga Ha BXOJE, HO M OT MX
IIPEBIAYIIEr0 COCTOSHUS (ABTOMATBI C NAMSITHIO).

Cymmarop, mudpatop, aemudparop, MyJIbTHUILIEKCOpP, KOMIApaTop —
u(pPOBBIE YCTPOICTBa KOMOMHAIIMOHHOTO THIIA, COCTOSIHUE KOTOPBIX
3aBUCUT TOJIKO OT 3HAYCHMsI CUTHAJIA B TEKYIIIMH MOMEHT BPEMEHH.

Tun 3. 3a0anue 3aKkpblmo2o muna Ha yCmMaHo81eHue cOOmeemcmeusl.
(Mucmpykyus: npouumatime mekcm u ycmanosume coomsemcemsue. K

Kax)coou  nosuyuu, OaHHOU 8 JesoM cmoibye, noobepume
COOMBEMCMBYIOWYI0 NOZUYUIO 8 NPABOM CMoabye).
VYKaKuTe TMapy «HAMMCHOBAaHUE JIOTUYCCKOW  Omepanuu»y -

COOTBETCTBYIOIIAsS i TabIMI[a HCTUHHOCTH:
a) JU3BIOHKIINS
b) KOHBIOHKIHS
c) wrpux Ileddepa
d) crpenka [Tupca
) CIIOXKEHHE T10 MOJYITIO «2)

1)
MepBbIn onepartop BTopon onepatop PesynbTat onepauuu
0 0 1
0 1 1
1 0 1
1 1 0
2)
MepBbI onepartop BTopon onepatop PesynbTat onepauuu
0 0 1
0 1 0
1 0 0
1 1 0
3)
MepBbIn onepartop BTopon onepatop PesynbTat onepauum
0 0 0
0 1 1
1 0 1
1 1 1
4)
MepBbIn onepartop BTopon onepatop PesynbTat onepauum
0 0 0
0 1 1
1 0 1
1 1 0
5)
MepBbIi onepartop BTopon onepatop PesynbTat onepauum
0 0 0
0 1 0
1 0 0
1 1 1

Kitrou ¢ otBeTamu

OIIK-3.3.4,
OIIK-7.3.1




a b c d e

3 5 1 2 4
Tun 4. 3adanue  3akpvimozo  muna Ha  ycmanogienue | OIIK-3.3.4,
noCc1e008amenbHOCU. OIIK-7.3.1
(Uncmpyxkyus: npouumaiime mekcm u ycmanogume
noC1e008ameIbHOCb. 3anuwume COOMBEMCMBYIOULYIO
nocnedo8amenbHOCMy OYK8 Cleéa Hanpaego).
Pacrnionoxxure ocHOBHBIE onepaiuu poTomuTorpaduueckoro mporecca
B TpeOYEMOM TEXHOJIOTHYECKOM TOPSIIKE
a) HaHeceHHE (OTOPE3HCTA, CYIIKa
b) moaroroBka MOBEPXHOCTH
C) TpaBiieHHE, OTMBIBKA, CYIIIKA
d) coBmelenue, 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 omkpwvimo2o muna ¢ pa3eepHymovim OmMeemoM. OIIK-3.3.4,
(Unucmpykyus: npouumavme mexkcm u sanuwume pazeepuymoiii | OIIK-7.3.1

000CHOBAHHDBIL OMBEem)

ObocHyiiTe, Kak co0374aThb DSJEKTPOHHBIM MPHUOOP, BBIMOIHIIONIHIA
MaTEMaTHUYECKYIO OIEepaIUIo Jorapu(pMUPOBAHHUS.

O®OPMJIEHUE OTBETA (3TAJIOHHbLIN OTBET):

Jis  monmydeHHMs MaTeMaTH4YecKoW omepanuu Jiorapu(pMUpOBaHHS
HEe0OXO0JIMMO HCHOJb30BaTh ONEPALMOHHBIN yCHJINTENb. B 1enp ero
00paTHOM CBS3M ClEQyeT BKIOYATh YCTPOICTBO C Jiorapudmuyeckoi

XapaKTEPUCTUKOM. VYcerpolicTBow, o0Jaarommm TaKoMn
XapaKTEPUCTUKOH, SABIIAETCS MOIYIIPOBOJIHUKOBBINA THO/.
Tok 4epe3 moaynpoBOAHUKOBBIN AUO] PABEH:
el
In=1Io- (exr —1) (1)

re lo - TOK yreuku mpu HeGOIBIIOM 00paTHOM cMeneHHNS

e - 3apsz dnexTpona (1.6-101° Kn);

U - HampspKeHre Ha JUO0JIE;

k - mocrostaHas Bomsimana (1.38-10% Ix/K);

T - aGconroTHAs TOCTOSTHHAS TEMIIEpaTypa B KeJIbBHHAX.
Pemm ypasuenue (1) ornocutensno Uy, yautsiBas, 9T0 U;=Usgpux.

— ev
Inl;=1Inl, + P

kT
Upx = Ug = ~ (.’.m’ﬂ — Enlo)

)

©)

Cxema:
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[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne n/mn [lepeueHb KOHTPOJIBHBIX PabOT
1 AHaJIOrOBBIE YCTPOMCTBA
2 YcTpoiicTBa 1MPpPOBOM TEXHUKU
10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSAIONUE  HPOUEAYPbl  OICHUBAHUS

MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernmameHTHpyOIIMX MOPAJOK U IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIIuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasnaueHue cOBpeMEHHOHN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIeM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWSA, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAIIMOHHYI0 (YHKIUU. JIeKIHs pacKpbiBaeT MOHATUMHBIN armapaT
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOJIeMBI, JaeT LEIbHOE MPEACTaBICHHE O IUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[TnanupyeMble pe3ysIbTaThl TP OCBOCHHUH 00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepuara.

— TIOJIYYEeHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OINPEIEISIETCS EIEBOM YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoaBaTeseMm;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOIUMOTO /TSI CAMOCTOSTEIFHON pabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OTICITbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa MpeiocTaBieHus JEKIIMOHHOT0 MaTepuaia:




—  KOHTPOJIbHBIN OIPOC IPEABIAYIIEro MaTepuaa;

— HauMEHOBaHHWE JIEKIMH, BBEJIEHHE B JIEKLHUIO, [E€PEUCHb pacCMaTpUBAEMBbIX
BOIIPOCOB;

—  M3JI0’KEHHUE BOIIPOCOB JIEKIIMH, OCHOBHBIE BBIBOBI IO KayKJJOMY BOIIPOCY;

— MOJBEAEHUE UTOTOB, KOHTPOJIBHBINA ONIPOC;

— OTBCTHI HAa BOIIPOCHI;

— 0OBABJIEHHE BOIIPOCOB CIEAYIOLIEH JIEKLINH.

11.2. Mertoauueckue yKazaHus JUIsi 00y4aroMXcs 10 Y4aCTHIO B CEMUHapax

OCHOBHOM 1IENBIO U1l 00YYaroLIEerocst ABIsSETCS CUCTeMaTH3alMsl U 00001eHe 3HaHUH
o u3yyaeMoll Teme, paszaeny, (OpMHpPOBaHWE YMEHHS pPa0dOTaTh C JIOTOJIHHUTEIbHBIMU
UCTOYHUKAMU HHGOpMAlLUK, CONOCTaBIATh M CPAaBHUBAThb TOYKH 3pPEHUS, KOHCIEKTHPOBATh
IIPOYUTAHHOE, BBICKA3bIBATh CBOI0 TOYKY 3peHMs M T.I. B cooTBeTcTBUM € Beayllel
JUIAaKTUYECKON LIETbI0 COAEP)KaHUEM CEMUHApPCKUX 3aHSATUH SBISIOTCS Yy3J10Bble, Haubolee
TPYAHBIE JUIA TOHUMAaHHUS W YCBOCHHS TEMBI, pa3fesibl JUCHUIUTMHBL Crienudukol aaHHON
(bopMBbl 3aHATHUI SABJISETCS COBMECTHas padoTa MpernojaBaTelis U 00yJaroLerocs HaJl peleHneM
IIOCTaBJIICHHOW MPOOJEMBI, a IOMCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE 4YepelOBaHMS
UH/IMBUYaJIbHOW U KOJUIEKTUBHOW J€SITEIbHOCTH.

[Ipy mMOArOTOBKE K CEMUHApPCKOMY 3aHATHIO [0 TEME MPOCIyHIaHHOW JIEKIUU
HEOO0XO/MMO O3HAKOMHUTBCS C IUIAHOM €ro IpOBEACHUs, C JUTEpaTypod M HaydYHbIMHU
nyOIMKaUsAMU 10 TEME CEMUHApa.

TpebGoBaHusl K IPOBEACHUIO CEMUHAPOB

— HauMEHOBaHUE CEMHHapa, BBEJICHHE B 3aHATHE, IE€PEYCHb pPACCMATPUBACMBbIX
BOIIPOCOB,;

— 00cyXJeHHe BOIIPOCOB CEMUHApa, OCHOBHBIE BBIBO/IBI 110 Ka)KJJOMY BOIPOCY;

— paccMotpenue pedeparon, 00CyKICHHUE;

— MO/BEJCHHME UTOTOB, KOHTPOJIbHBIN OIPOC;

—  OTBETHI HAa BOIIPOCHI;

— 00BsBIEHHE BOIIPOCOB CIEAYIOLIET0 CEMUHApa.

11.3. Metoauueckue ykasaHus JUIsl OOydaroIUXcs MO MPOXOXKICHHUIO MPaKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOro
npolecca, 3aKJII0Yaroniasicsl B BHIIOJHEHUN 00y4aloIUMUCS 10 PYKOBOJICTBOM IIpenoaaBaTess
KOMILJIEKCa YYEOHBIX 3aJJaHUH C LEeNbI0 YCBOEHHsS HAyYHO-TEOPETHYECKUX OCHOB Yy4eOHOU
JUCIIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH 1€ATEIbHOCTH.

Lenbto MpakTUYECKOTO 3aHATHUS JUIsl 00y4aroIerocs sBiseTcss IPUBUTHE OOyUYaOLIUMCS
YMEHUI U HAaBBIKOB IPAKTHYECKOU IEATEIBHOCTH M0 U3y4aeMOH TUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00y4arOIIKUMCS MPAKTUYECKUX 3aHATHI:

— 3aKpeIuvleHue, YriayOJieHue, pacIlUpeHHe M JeTalu3alis 3HAaHUW IpH pelleHUH
KOHKPETHBIX 3371a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMH METOJaMH U METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH yuyeOHOI
JUCUUTLITAHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieueHne palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHON M MHIMBUAYAIbHON (GopM
o0OyueHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO IPAKTHUYCCKUX 3aHITHMN




- KOHTPOJIbHAS OLIEHKA CTETICHW YCBOCHUS TEOPETHYECKOTO MaTepuaa, OTHOCSIIErocs K
I13;

- oObsiBiieHue nenu [13, mopsiaka MpoBeACHUs U OTYETHOCTH;

- u3noxenue cytu [13 (pemeHne MpakTHYECKHUX 3a/1ad, pa3padoTKa CXeM, COCTABIICHUE
AJITOPUTMOB H T.I1.);

- MOATOTOBKA OTYETHBIX MaTePUAIIOB;

- IPOBEPKa Pe3yJIbTaTOB, BEICTABIICHHUE OLICHOK.

11.4. Metoauyeckue YyKa3aHUs MJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabort

B xoxe BeimonmHeHUs 1abOpaTOpPHBIX pabOT O0O0y4aromuics JODKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 00yJaromerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOMT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BoinonHenue nabopaToOpHbIX padOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCIUIUIMHBL, ONpENeNseMOll Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4aroLIerocs:

— TpUOOpeTeHWE HAaBBIKOB WCCIEIOBAHUS MPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBI,

— 3aKpeIuieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpMALNK 110 U3y4aeMON AUCIHILTHUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ J1abOpaTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ananue u TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGopatopHble pabOTHI MPOBOAATCS B COOTBETCTBUHM METOAMYECKHMMHM YKa3aHUSMH IS
Kakaoi pabotel. Ilepen BhIMONHEHHEM J1a0OpPAaTOPHBIX PabOT MPOBOAUTCS HHCTPYKTAXK IO
TEXHUKE O€30MaCHOCTH W TMpeJIBapUTENbHBIM ONpOC CTYACHTOB Ha YCBOEHHE METOJIUKU
NPOBEJNECHUS  DKCIHEPUMEHTOB C  HCIIOJIb30BaHMEM  JabOpaTOpHOro  OOOpyNOBaHUS U
U3MEepUTENbHBIX MprOopoB. Ilo pe3ynpTaTaM NpPOBENEHHBIX HKCIEPUMEHTOB COCTaBIISETCS
IIPOTOKOJI, KOTOPBIH 3aBEpsIieTCsl IPENOJaBaTEIIEM.

CrpykTypa u ¢dopma oTdeTa 0 1adopaTopHOil padbore
. TUTYJIBHBIN JIUCT;

. LIeJb JTabOpaTOpHON PabOTHI;

. OTIMCaHHE UCCIIEYEMOMN CUCTEMBI;

. CTPYKTypa UCCIIeyeMbIX TapaMeTpPOB;

. METO/IMKA MTPOBEACHNUS IKCIIEPIMEHTAIBHBIX HCCIICIOBAaHUH;
. IPOTOKOJI SKCIIEPUMEHTA;

. pe3ynbTaThl 00pa0OTKH IKCIIEPUMEHTAIBHBIX TaHHBIX;

0 1 N L AW~

. BBIBOJIBI 11O paboTe.

TpeboBanus k oopmIIeHHIO OTUETa 0 JaObOpaTOPHOU paboTe
Otuer odopmisercs no I['OCT 7.32-2017. TutynbHbli aucT odopMmiseTcss 1o
yTBepkaeHHOU hopme. Dopma TUTYIBHOTO JIMCTa pa3MeleHa Ha caite 'Y AIL

Ha xadenpe nmeercst yueOHO-MeTOIUUECKAst JTUTEPATYPA VIS BBITOTHEHUS J1a00PaTOPHBIX
pabor:



1. Imutpues FO.U. Henenwn I1.H. MccrnenoBanue 371eKTPOHHBIX YCTPOMCTB Ha
OTIEePALMOHHBIX YCHIIUTENsAX. MeTo.yka3. K Bei.jad.padot/I'Y AIT,CI16,2008-43c.

2. JImutpue FO.U., Henenun I1.H. UccnemoBanue mudpoBeix cxeM. MeTOJ.yKa3. K BBIIL.
nab.padot/ I'YAILCII6,2013-39 c.

11.5. Mertoauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIOAaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HON (opMe OOYy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboThl, y oOydaromierocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHWU M CHUCTEMATH3allMM MPUOOpETAacMbIX 3HAHWUU, 00CCIICYMBACT BBICOKHIA
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYEHHsI, IIOMOTACT IOJYYUTh HABBIKH TOBBINICHHUS
poEeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSSBIISIOTCS:

—  y4eOHO-METOINYCCKUN MaTepHaJl 1o JUCIUILIHHE;

— METOJIUYECKHE YKa3aHHUsS IO BBIMOJIHEHUIO KOHTPOJIBHBIX PabOT (s 00ydYaroIIuXCst
1o 3a04HOU (hopme 0OydeHus).

11.6. MeTtoauueckue yKazaHus [UIsi OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH

Texkymuil KOHTPOJb YCHEBAEMOCTHM IIPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00ydJarouumxcs, OCyIIECTBISIEMOTr0 B TEUCHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCLHUTIITUHBI.

Kontposnto noanexar BBIMOTHEHNE U clava, MPEyCMOTPEHHBIX HACTOAIIEH ITPOrpaMMoit
71a060paTOPHBIX, MPAKTHUYECKUX U KOHTPOJIBHBIX paboT. [Ipy MoiHOM U YCIIEIIHOM TPOXO0XKASHUN
TEKYIIEro KOHTPOJI OOYyJarolIuiicsl AOMYyCKaeTCs K MPOMEXKYTOUHOU aTTecTaluu. Pe3ynbTaTsl
TEKYIIET0 KOHTPOJIS YYMTHIBAIOTCA HApaBHE C OTBETAMH Ha BOMPOCHI OMiIETa MPOMEKYTOUHON
aTTeCTaIUH.

11.7. Meroauyeckue ykazaHus JJisi OOYYarOUIMXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTasi  OOyYarOUIUXCsi  MPEAyCMaTpuBaeT  OlLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— 3ader — 9T0 (opma OIEHKH 3HAHUMU, MOTYYEHHBIX OOYJArOIIMMCS B XOJI€ U3yUeHUS
yueOHOM TUCIUTUTMHEI B [IEJIOM WJIM IPOMEXYTOUHAas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUH
00ydJaronMcs 1o OTIEIBHBIM pa3einaM AUCIUIUTHHBI C aTTECTAIIMOHHOW OIICHKON «3a4TeHOY
WJIU «HE 3aUTEHO».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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