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PABOYASA MPOrPAMMA YYEBEHOWN OAUCLUMNNUHDI
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1. Kog 1 HaumeHoBaHune HanpaBrieHnAa NnoAroToBKU:

44.03.05 MNMeparornyeckoe obpasoBaHue (C ABYMS NPOPUNISMU NOLTOTOBKN)

2. Mpocdunu noaroToBKM:

MatemaTtuka. lHdbopmaTuka n MHdopMaLMOHHbIE TEXHOMOrMM B 06paszoBaHmnn
3. Keanudmkaumsa BbinyckHUKa: 6akanasp
4. dopma oby4yeHuUA: oyHas

5. Kacheapa, oTBevarowas 3a peanusauuio QUCLMMNIIUHBI: €CTECTBEHHOHAYYHbIX U

obuieobpasoBaTenbHbIX ANCLMMINH
6. CoctaButenb nporpammbli: H.I". XKupeHko, kaHangaT 6Monorn4ecknx Hayk, OLEHT

7. PekomeHaoBaHa: Hay4HO-meToaudecknum cosetoM dunmnana (npotokon Ne 1 ot
31.08.2018r.)

8. YueOHbIn roa: 2022-2023 Cemectp: 10



9.lenwu u 3apaa4n y4ye6HOM ANCLMNIIUHbBI:

LUenbto yyebHon aucumnnmHbl «OCHOBbI MUKPOISEKTPOHUKMU» SBASIETCA WU3ydYeHue
YyCTPOWCTBA N NPUHUMMNOB paboTbl NOAYNPOBOAHMKOBbLIX LMAPOBBIX MHTErparbHbIX CXEM
N pasnn4YHbIX YCTPONCTB Ha NX OCHOBE.

3agaym y4ebHOM AUCLUNIIUNHDI:

—hopMupoBaHme 3HaHUN MNPUHLMUNOB MWUKPOINEKTPOHMKM, COCTaBASOWMX OCHOBY
CXEMOTEXHUYECKNX peLleHund npu paspaboTke nonynpoBOAHWKOBLIX NPUBOPOB Ha
OCHOBE MHTErpasnbHbIX CXeM;

—OBMnageHne yMeHUsMU M HaBblkaMW OLIEHKM (OYHKUMOHASbHbIX, KOMMYECTBEHHbIX W
KaYeCTBEHHbIX XapaKTepPUCTUK MUKPOSNEKTPOHHBLIX KOMMOHEHTOB KOMMbLIOTEPOB U KX
nepudepuirHbIX yCTPOUCTB.

Mpn npoBefeHun y4ebHbIX 3aHATUIA MO AUcuunnuHe obecnednBaeTcs pasBuUTUe Y
00yyaroLmnXCsa HaBbIKOB KOMaHAHOM paboTbl, MEXTUYHOCTHON KOMMYHUKALMMW.

10. MecTo y4yeb6HOM ANCLUNIIUHBLI B CTPYKTYpe obGpa3oBaTesibHOW NporpamMmbl:
OncumnnmHa «OCHOBbI  MUKPOJNEKTPOHUKM»  BXOoauT B 6nok  B1 «ducumnnuHbl
(mogynu)» un aBnseTca obsa3aTenbHOM  AUCUMMNNIMHOM  BapuvaTMBHOW  4acTu
obpasoBatenbHON nporpaMmmbl. [Ons u3ydyeHus gucumnnuHbl TpebyeTcs ocBoeHue
KypcoB «MaTemaTtuyeckad rnormka u Teopus  anroputmoB», «O6wasa
aKcnepuMeHTanbHasa duamkay. AucumnnmHa aBnseTcs NpealwecTByowWen Ans KypcoB
«KomnbloTepHoe mopenupoBaHue». AducumnnunHa «OCHOBbI  MUKPOSNEKTPOHUKNY
BXOOUT B YMCMO AUCUMUNIIMH OKOHYaTENbHOro (hopMupoBaHMUs NPodeCCUOHanbHbIX
KOMMNETEHUMA BbIMYCKHUKA N FrOTOBUT CTYAEHTOB K AdaribHeunwen npodeccmoHanbHom
AEeATENbHOCTM.

Ycnosusa peanudaumm gucumnnuHbl gns nuy ¢ OB3 onpegenstoTcss 0coBeHHOCTAMMN
BOCMpUATMA y4ebHOM MHopMauum m ¢ y4eToM MHAMBMAYASbHBIX NCUXOU3NYECKNX
ocobeHHoCTEN.

11. MnaHunpyemble pe3ynbTaTbl 00y4YeHUss nNo AgucuunnuHe/moaynio (3HaHuS,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUpyeMbiMU pe3ynbTaTamMyM OCBOEHUA
obpa3oBaTesnibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

KomneTteHuus

MnaHupyemble pe3ynbTaTbl 00y4YeHus
Kop, HasBaHue Py pesy. y

3HaeT (MmMeeT npeacTaBreHne):

— CBSA3b TEOPETUYECKNX OCHOB 1 TEXHONOMMYECKNX NPUEMOB
MWKPO3MEKTPOHUKM (ghu3uyeckue OCHOBbI 11011yNpPo8oOHUKO8OU
MUKPO3IEKMPOHUKU, NPUHUUIbI OCMPOEHUsI
MUKPO31EKMPOHHBIX Npubopos u ycmpoulicma, 0CHO8bI
peanusayuu ornepamugHbIX U 001208PEMEHHbIX
3arnomuHarouux ycmpoticms, npuHyunsi pabomsi u
PYHKUUOHUPOBAHUST MUKPOIPOUECCOPO8 KaK
MUKPO3IEKMPOHHOLU OCHOBbI COBPEeMEHHbIX OBM) ¢
copepxaHvem npenogaBaeMblx y4ebHbIX NpegmMeToB;

ymeer:

— CTaBWTb NO3HaBaTeNbHble Lienn y4ebHowm AeaTenbHOCTY;

— OCYLLECTBIIATb CAMOKOHTPOJIb U CAMOOLEHKY CBOUX y'~|€6HbIX

rOTOBHOCTb pearnn3oBbIBaTb
obpasoBartenbHble
nporpamMmmel No y4ebHbIM

MK-1 npegmMmeTam B COOTBETCTBUN C

TpeboBaHuUsiMK o

OOCTVDKEHWIA;
00pasoBarerbHeIx NPUMEHSATL HaBblkn BnageHus UKT, npoekTHon n
cTaHOapToB P A » P

uccnenoBaTenbCKon AesATENBHOCTLIO B MPOLEecce U3yyYeHus
MUKPOS3NEKTPOHUKH;

— OCYLLECTBNSATb AEATENBHOCTb NO pa3paboTaHHbIM
nporpaMmmam y4ebHbIX NPeAMeTOB (MPUMEHSIMb HasbIKU
ModenuposaHus Moyrnpo8oOHUKO8bIX Mpubopos rpu nomMoLu
rnpozpamMmHbix cpedcme K pelweHuro 3aday WKObHO20 Kypca
UHGbOpMamuKku u ¢pu3uKu);

nmMeetT HaBbIKU:

— WccnefoBaTenbCKoM U NPOEKTHOW AeATENbHOCTH;




— obuwenonb3oBaTtenbckon MKT-koMneTeHTHOCTY;
— obweneparorndeckon MKT-koMneTeHTHOCTY;
— npeagmeTHo-negarornyeckon MKT-KOMNETEHTHOCTW.

MK-4

CNOCOBGHOCTb MCMOMb30oBaTh
BO3MOXXHOCTU
obpasoBaTtenbHoOW cpeapbl And
OOCTWKEHNS TMYHOCTHBIX,
MeTanpeameTHbIX U
npegMeTHbIX pe3ynbTaToB
obyyeHusa n obecneyeHus
KayecTtBa y4yebHo-
BOCMMTATENbHOO npolecca
cpeacTBaMu npenogaBaeMblx
y4eBHbIX NpegmMeToB

3HaerT:
— TEXHOMOrM4yeckne npuemMbl QUCUUMIMHBI (OCHOBbI
peanu3ayuu orepamueHbiX U 00/1208PeMEHHbIX
3arnomMuHarowux ycmpolcme), nexatime B OCHOBE MOCTPOEHUS
MaTeMaTU4eCKnx Mogdenemn B 3KOHOMMKE, 9KOHOMETPUKE U T.4.;
ymeer:

— ucnonb3oBaThb 3HaHNE OCHOB MUKPOISIEKTPOHMKN AN
nepesoAa UHMOPMaLNM C ECTECTBEHHOIO A3blKa Ha A3bIK
MaTeMaTUKM U PUINKKA U 0BpaTHO;

— NPUMEHSTb 3HAHWUSI OCHOB MUKPO3SIEKTPOHUKM B ONMUCAHNN
NPOLECCOB U ABMEHUI B pa3nnyHbiX 06NacTsx 3HaHus;

— OCYLLECTBIIATb MOMCK 1 OTOOP MHOpMaLmmn, Heobxogumon
AONsi peLleHnst KOHKPETHOW 3agayu;

Bnageer:

— cofepxaTenbHoOn nHTepnpeTaunen u agantaumnemn
TeopeTMYECKNX 3HaHUi No npenofaBaemMblM NpeaMeTam Ans
pelueHns obpasoBaTenbHbIX 3a4ay;

— NOHATUAMM N METOAAMUN MUKPOSMEKTPOHWUKN HA YPOBHE,
nossonsitoLeM opMynupoBaTh U pellaTb 3agaqn,
BO3HMKaKOLLME B XOA4€e Y4eOHON OeSATENBHOCTU MO MaTeMaTUKe,
UHdopmaTuke 1 hnsmke, a TaKke B NPAKTUYECKON
aeaTenbHocTH, Tpebytowme yrnybneHHbIX NpodecCnoHanbHbIX
3HaHWUI;

— HaBblkamMu hopmManunaaLmm TeopeTUHECKMX U NPUKNaaHbIX
npakTU4ecknx 3agad (ModesiuposaHusi rnosyrnpo8oOHUKOBbLIX
npubopoe rpu NOMoWU fNpospamMmMHbIX cpedcme, MPUMEHeHUs
MemoOUKU UHmMeprnpemauuu pesyibmamog ModenuposaHusi
r1os1yrnpoe8odHUKO8bIX Npubopos);

— NPaKTUYECKMMM HaBbIKaMUN UCMOMb30BaHNS
obpasoBaTtenbHOW cpeapbl ANa JOCTUXKEHUS NMNYHOCTHBIX,
MeTanpeaMeTHbIX U NPeAMETHbIX pe3yrnbTaToB 00y4YeHuns
MaTteMaTuke, uHdopmaTtumke n pusmke.

12. O6beM ancumninHbl B 3a4eTHbIX eguHuuax/vyacax: 2 / 72.
dopma NpoMeXXyTOHHOM aTTecTauuu: 3a4eT.

13. Buabl yye6HOM paboThbl

TpynoeMKocTb (Hachl)
Bug yuebHol paboTbl Beero Mo cemecTpam
10 cem.

KoHTakTHasa paboTa, B TOM Yucne: 38 38

nekyum 12 12

nabopaTopHble paboThbl 26 26

CamocTosaTenbHas paborta 34 34

dopma npome>_¢_<yTqu0|7| aTTectaumu 0 0
(3a4ém — 0 yac.)

UToro: 72 72




13.1. CopepxaHue pa3genoB AUCLUNIIUHBI

Ne HanmeHoBaHue pa3gena
CopepxaHve pasgena gUCUMNINHbI
n/n ONCUMNNUHBI
1. Jlekuum
OCHOBHbIE MONOXEHUSA U
MwuKpoaneKkTpoHUKa, NnaHapHasa TEXHOMOrMs, UHTerpaneHas
npuvHumnsl M3. Uctopusa o
cxema, MUKPOMUHMATIOpM3auus, HTerpauus, rpynnoson MeToa
pa3suTtua M3. dakTopsl,
npouseoacTea. Mictopus pasButus MUKPOINEKTPOHMKM,
1.1 | onpegenstowmne passutne M3. o
N Knaccudukaums u3genmi MMKpo3nekTpoHuku. Npobnemsl
Knaccudumkauma nsgenumin M3.
pasBUTUA MUKPOINEKTPOHUKN. Ba3oBble MaTpuyHbIe KpUCTansbl.
CoBpeMeHHble HanpaBneHns
[Mporpammunpyemble nornyeckme maTpuubl.
passuTtusa MO3.
MonynpoBOOHMKM, 3NIEMEHTLI 30HHOW TEOPUM, TEPMOreHepauus,
dusnyeckme ocHoBbI _
1.2 o MeTannyprudeckas rpaHyLa, areKTPOHHO-ObIPOYHbIV NEPEXOA.
nonynpoBoAHuKoBon M3. g o
TpaH3ncTop. NHxekumsi, pekombuHaums. Cxema ¢ obuien 6ason.
KogoBoe cnoBo, nornyeckme Hyrnb U eanHuLa. Lmgposble
Jlornyeckue anemeHTsl U, ycTponcTea. lNMoTeHumanbHbIN cnocob npeacTaBneHns
I, HE. Tabnuubl norun4eckmnx ypoBHen. MNMonoxutenbHas 1 oTpuuaTensHas
NCTUHHOCTW. Tabnuubl paboTbl | NOrMKN. [JM3BIOHKTOP, KOHBIOHKTOP, MHBEPTOP, 3NIEMEHT
1.3 | atux ycTponcTts. CxemHble LWeddepa, anemeHT MNMupca. PyHKUMOHAMNBHO NoNHas cuctema
0603HavYeHns. dnemeHTapHble | ormyecknx OyHKUMI. KnioveBon Normiyeckuin anemMeHT.
CxeMbl Ha ocHoBe kKoMbuHauun | CtpobuposaHue. Uckniovatowee WM. MaxopuTtapHbIni
anemeHToB U, U, HE. 3NEeMEHT, MaXopuTapHbIi knanaH. MuHumMusaums normyeckux
dyHKumn no kaptam KapHo. KombrHaumoHHoe yCTponCTBO.
BuctabunbHbie g4enku. lMocnepoBatenbHOCTHOE YCTPOMCTBO. brictabunebHasa sverika,
14 Tpurrepbl. RS-tpurrepsl, JK- Tpurrep, 3anpeLyeHHas KoMOMHaLUMsa CUrHaNoB, aCUHXPOHHbIE,
' Tpurrepsl. T-Tpurrepsl. D- CUHXPOHHbIe Tpurrepbl. [iByxcTyneHyartble Tpurrepbl. CHETHbIN
TpUrrepsl. Tpurrep.
CueTtuunkn. CyeTymkm co
CKBO3HbIM NEPEHOCOM.
CueTtuukn. EmkocTb cyeTumka. Knaccndukaums cHeTHMKOB.
CVHXPOHHbIE N aCUHXPOHHbIE
1.5 PerncTpbl. Pernctpbl XxpaHeHus, casura. YHuBepcarnbHble
cyeTunkmn. Permctpsl.
CUYETUMKMN,
MapannenbHble n
nocnegoBaTtesibHbIE PErMCTPbI.
LndppaTopel, AelwmdpaTtopbl 1
16 | Cymmmpyowme ycTponcTea, ux | LWndpartop, gewmndpartop, npeobpasosartens KOAOB,
' cxembl. [1BOMYHbIE U nonycymmMaTop, CyMmMaTop, NOMHbIN CyMMaTop.
MHOropaspsiiHble CyMMaTopbl.
OcHoBbI peanusaumm
17 | OnepaTuBHbIX 1 3anomuHalowWmi yCTponcTBa, OCHOBHbIE XapaktepucTuki. O3Y u
' [ONroBPEMEHHbIX M3Y. CtpyktypHasa cxema BNC O3Y.
3anoMVHaKLLMX YCTPONCTB.
ApunmeTurko-nornyeckoe yctponctaso. MukponpoLeccop, ero
CTPYKTYpHas cxema. Permctpbl MuKkponpoLeccopa, nx
1.8 | AITY. Mukponpoueccopbl. PYKTYP y P porpou P
HasHayeHue, yCTPONCTBO yNpaBrieHus. XapakTepuUcTuKu
MUKponpoLeccopa.
3. llabopaTopHbie paboThbl
MonynpoBOOHMKM, 3NIEMEHTLI 30HHOW TEOPUM, TEPMOreHepauus,
®usnyeckme ocHoBbI _
3.2 o MeTannypruyeckas rpaHuua, 3NeKkTPOHHO-AbIPOYHbIN Nepexoa.
nonynpoBoaHukoBon M3. - o
TpaH3ncTop. NHxekuns, pekombuHaums. Cxema ¢ obuien 6ason.
KopoBoe cnoBo, nornyeckune Hynb 1 eanH1La. LMdpoBbie
Jlornyeckme anemeHTbl U, ycTpoincTea. [NoTeHumanbHbIn cnocob npeacTaBneHus
UInn, HE. Tabnuubl norvyecknx yposHen. lNonoxutensHasa u oTpyuatensHas
WCTUHHOCTU. Tabnuubl paboTbl | NTOrMKA. JAN3BbIOHKTOP, KOHBIOHKTOP, MHBEPTOP, SNIEMEHT
3.3 | aTux ycTponcTt. CxemHble Leddepa, anemeHT MNMupca. PyHKUMOHANBHO NOMHasi cuctema
0603HaveHns. AnemeHTapHble | nornyecknx yHKUMIA. KnioveBon Norm4ecknin aNemMeHT.
CcXeMbl Ha ocHoBe koMmbuHauu | CTpobuposanue. Vcknovatowee NN, MaxopuTtapHbii
anemeHToB U, A, HE. 3MIEMEHT, MaXopuTapHbIn knanaH. MMHUMMM3auna Normy4ecknx
dyHKLMIN no kapTam KapHo. KombrnHaunoHHoe yCTPOWCTBO.
BucTtabunbHble a4elnku. MocnegoBaTenbHOCTHOE YCTPONCTBO. BructabunbHas syelika,
3.4 | Tpurrepbl. RS-tpurrepsl, JK- Tpurrep, 3anpeLleHHas KoMOMHaLMA CUrHANOB, aCUHXPOHHbIE,

Tpurrepbl. T-Tpurrepbl. D-

CUHXPOHHbIe Tpurrepbl. IByxcTyneH4yatble Tpurrepbl. CYETHBI




TpUrrepsl.

Tpurrep.

3.5

Cyetyukun. CyeTymkm co
CKBO3HbIM NMEPEHOCOM.
CWHXPOHHbIE N aCMHXPOHHbIE
cyeTumku. Pernctpei.
MapannenbHble n
nocnegoBaTtesibHblE PErUCTPbI.

CyeTunkn. EmMkocTb cueTumka. Knaccudmkaums cH4eTYMKOB.
PervcTpbl. Pernctpbl xpaHeHusi, casura. YHuBepcarbHble
CYETYUKN.

3.6

LLUndbpaTopsl, gewmndgpaTopsl 1
CyMMUpYIOLLNE YCTPONCTBA, X
cxeMbl. [IBon4HblE 1

MHoOropaspsiaHble CyMMaTopbl.

LLndpaTop, gewmdpartop, npeobpasoBaTenb KOLOB,
nonycymmMaTop, CyMmMaTop, NOMHbIN CyMMaTop.

3.7

AJTY. Mukponpoueccopebi.

ApudmeTurko-nornyeckoe yctponctaso. Mukponpolieccop, ero
CTPYKTYpHas cxema. Peructpbl MukponpoLeccopa, ux
Ha3HayeHue, yCTPONCTBO yrnpaBrieHUs. XapakTrepucTunkm
MuUKponpoLieccopa.

13.2

Tembl (pasgenbl) AUCUUNIIUHBLI U BUALI 3aHATUN

Ne
n/n

Bugbl 3aHaTui (Yacos)

HanmeHoBaHue

pasgena gucumnnuHel | JNlekuuu

CamocTtosaTenbHas
Mpaktnyeckue | NabopaTtopHble Bcero
paboTta

OcCHOBHblE MONOXEHUS
1 NpyHUmMnsel M3.
WcTopus passutus M3.
dakTopbl,
onpegensoLine
pa3BuTue M3. 1
Knaccudumkaums
nsgenun M3.
CoBpeMeHHble
HanpaBneHusi pa3BuTns
M3.

dunsnyeckme ocHOBbI
nonynpoBogHukoson M3.

Jlornyeckne snemeHTbI
W, N, HE. Tabnuubl
WUCTUHHOCTU. Tabnuubl
paboTbl 3TUX
ycTponcTs. CxeMHble
0b03Ha4eHus.
OnemMeHTapHble CXEMbI
Ha ocHoBe KOMBOUHaL Wi
anemeHToB U, NI,
HE.

BuctabunbHble gyenku.
Tpurrepbl. RS-Tpurrepsi,
JK-Tpurrepel. T-
Tpurrepsl. D-Tpurrepsl.

CueTumnkn. CyeTymnkm co
CKBO3HbIM MEPEHOCOM.
CWHXPOHHbIE 1
ACUHXPOHHbIE CYETHMKM.
Peructpbl.
MapannenbHbie 1
nocrnepoBaTernbHble
pervucTpsbl.

LLndppaTopel,
AewmndpaTopsl 1
cymmupyoLime 1
YCTPOWCTBA, NX CXEMbI.
[lBon4HbIE 1
MHoropaspsgaHble




CyMMaTOpbI.

OcHoBbl peanusaunmn
OnepaTUBHbIX U
7 | BONroBpeMeHHbIX 2 0 4 4 10
3anomMM1HaLLNX
YCTPOWUCTB.

AJTY.
MwuKponpoL.eccopsl.

3ayér 0

Wroro: 12| 0 | 26 | 34 72

14. MeToan4yeckune ykasaHma Ana odyvarowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI

Mpuctynaa K wM3y4yeHuo y4yebHOM AUCUUNIUHBLI, LenecoobpasHo O3HaKOMUTbCA C
yyebHOM nporpammMon AUCLMMANHBI, 3NIEKTPOHHLIM BapuaHT KOTOPOW pa3MELLEH Ha
cante b® BI'Y.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXeHHbIX B paboyen nporpamme OUCUUNNWHDI,
NnoMoXeT 0by4varonMCa OpUEHTUPOBATLCA B M3y4aeMOM Kypce, 0CO3HaBaTb MECTO U
pofb M3y4aemMon OUCUMMAMHBLI B MNOATOTOBKE BbIMYCKHWKA, CTPOUTbL CBOKO paboTy B
COOTBETCTBUM C TpeboBaHNAMM, 3aN0XKEHHLIMW B MporpamMme.

OCHOBHbIMM (hOpMaMM KOHTaKTHOW paboTbl MO AUCUMMAMHE SBMASOTCA NeKuMm wu
nabopaTtopHble paboTbl, MNoceweHMe KOTOopbIX 0b6dA3aTenbHO AN BCEX CTYyAEeHTOB
(kpome cTygeHToB, 0by4aoLWmMXca N0 NHAMBMAYANbHOMY NaHy).

MogrotoBka k nabopaTopHbiIM paboTam BedeTCcA Ha OCHOBe MfaHoB NabopaToOpHbIX
paboT, KOTopble pa3MeLLEeHbl Ha canTe dmnunana. B xoge nogrotoBku Kk nabopaTopHbIM
paboTam HeobXxoAMMO W3y4MTb B COOTBETCTBMM C BOMpocaMn ANl MOBTOPEHUSA
KOHCMEKTbl NEKUWA, OCHOBHYK IuTepaTypy, O3HaKOMUTbCA C AOMNOSHUTENbHON
nutepatypon. Kpome TOro, cnegyer noOBTOPUTbL MaTepuan nekuuMni, OTBETUTb Ha
KOHTPOMbHbIE BONPOChI, BbINOMTHUTbL YNPaXXHEHUS.

Mpyn noaroToBke K MPOMEXYTOYHOM aTTecTauun HeobxoauMoO NOBTOPUTL MPOMAEHHbLIN
MaTepuarn B COOTBETCTBMM C y4ebHOW nporpaMmmon, NpMMepHbIM NepeyHem BOMPOCOB,
BbIHOCALUMXCA Ha 3a4yeT. PekomeHayeTca wucCnonb3oBaTb KOHCMEKTbl JieKUMA W
MCTOYHMKK, MEepPEeYUCrieHHble B CIUCKe nuTepaTtypbl B pabodenn nporpamme
ANCLUMNMNHBI, @ TaKKe PecypcCbl 3NEKTPOHHO-6UBINOTEYHBIX CUCTEM.

[na [OCTMXEHMS NaHUpyeMbIX pe3ynbTaToB 00yYeHUS UCNONb3YHTCHA MHTEPAKTUBHbBIE
nekuuun, aHann3 UMUTALNOHHLIX MoLENeN.

15. Nepe4yeHb OCHOBHOM U AOMNONHUTENbLHOW NUTEpaTypbl, PeCypCOB UHTEPHET,
Heo6XxoAUMbIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHasi nuTepaTtypa:

Ne NcTouHunk
n/n
1 KosaneHko A.A. OCHOBbl MWKPO3NEKTPOHMKM: y4eb. moc. Ana By30B.- 2-e u3g., cTep.- M.
Akagemus, 2008
NrymHoB, B.H. ®uanyeckne oCHOBbI MUKPOINEKTPOHMKN: NpakTukym / B.H. UrymHos. - M.; BepnuH:
> Oupekt-Megua, 2014. - 266 c.: un., Tabn., cxem. - bubnuorp.: c. 255. - ISBN 978-5-4475-3301-4;
To xe [OnektpoHHbIn pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=271707
(14.07.2018).
6) gononHUTeNbHas nuteparypa:
Ne
UcTouHuk
n/n
3 Ecmmos N.E. n gp. OCHOBbI MMKPOINEKTPOHMKN: y4eb.- 3-e n3g., ctep.- CI6: JNaHb, 2008



http://biblioclub.ru/index.php?page=book&id=271707

dunsk, M.M. KOHCTpYKTUBHO-TEXHOMNOIMYECKNE OCHOBbI MUKPO3MEKTPOHUKKN: y4ebHoe nocobue /
M.M. ®unsk; MuHuctepctBo obpasoBaHuss u Hayku Poccuinckon Pepepauun, PepepanbHoe
4 rocygapcrBeHHoe OwomkeTHoe obpasoBaTenbHOe yuypexgeHue BbICLEero npodeccMoHanbHOro
obpasoBaHusa «OpeHOYprckun rocygapCcTBeHHbIN yHuBepcuTeT». - OpeHbypr: OpeHbyprckun
rocyaapcTtBeHHbI yHuBepcuteT, 2011. - 112 c.: un., cxeMm., Tabn.; To xe [OnekTpoHHbIN pecypc]. -
URL:http:/biblioclub.ru/index.php?page=book&id=260750 (14.07.2018).

B) MHPOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTeNlbHblE PECYPCHI:

Ne

MNcToYHMK
n/n

NrymHoB, B.H. ®uanyeckne ocHoBbI MUKPOINEKTPOHUKN : y4ebHoe nocobue / B.H. NrymHos. - M. ;
5 BepnuH : Oupekt-Meguna, 2014. - 358 c. : un., Tabn. - bubnuorp.: c. 345-346.
URL: http://biblioclub.ru/index.php?page=book&id=271708 (14.07.2018).

16. NMepe4yeHb y4ebHO-MeTOANYECKOrO ob6ecneyeHns Ana caMoCTOATEeNIbHON
paboTbl

Ne

NcTouYHMK
n/n

1 MeTop,mquKme MaTepVIaJ'IbI no guncuunninumHe «OCHOBbI MVIKpOSJ'IeKTpOHI/IKI/I». -
http://bsk.vsu.ru/sveden/education#OOP

atumH KO.A., Tkanny B.J1., BuBonaHues A.C., lyaHukos E.A. BBegeHne B MUKPO3MNEKTPOHUKY:
3 | YuebHoe nocobue. - CI16: Criery MTMo, 2010. - 114 c.
http://window.edu.ru/resource/425/70425/files/itmo457.pdf (14.07.2018).

Baxapos A.l"., KakypuH tO.B., ®ununenko H.A. Cb6opHuk 3agad no aucumnnvHe "dusunyeckme
2 OCHOBbI MUKPO3NEKTPOHUKK". - TaraHpor: N3g-so TPTY, 2005. - 91 c.
http://window.edu.ru/resource/927/28927/files/tsure153.pdf (14.07.2018).

17. UHcpopmaLMOHHBbIE TeXHONOrMn, UCnonb3yemblie ONA peanusauum yyeoHomn
OUCLUNINUHBI, BKITKOYaA nporpamMmmHoe obecnevyeHne, MHPOpPMaLUNOHHO-
cnpaBoOYHble CUCTEMbI U NpodeccuoHanbHble 6a3bl AaHHbIX

nporpamMmmHoe obecne4vyeHue:

-Win10, OfficeProPlus 2010

—6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

-7-Zip

—-GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MH(OpPMaLNOHHO-CNpPaBOYHbIe CUCTEMbI U NpodecCcuoHanbHble 6a3bl AaHHbIX:
—®epepanbHblvi nopTtan Poccunckoe obpasoBaHue — http://www.edu.ru/;
—WHdopmaunoHHasn cnctema «EgmHoe okHO goctyna Kk o6pasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHbl LEHTP MHGOPMaLMOHHO-06pa3oBaTeNbHbIX PecypcoB —
http://fcior.edu.ru;

—Jlekummn Begywmnx npenogasaTternen By3oB Poccun B CBOOOAHOM AOCTyNe —
https://www.lektorium.tv/;

—3OneKTpoHHO-6nbnuoTevHas cuctema «YHuBepcuteTckas bubnmorteka online» —
http://biblioclub.ru/.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:

MynbTumeguiiHoe obopyaoBaHue (MPoekTop, HOYTOYK MM CTaunoHapHbIA KOMMNbIOTEP,
9KpaH), KOMMbIOTEPHbIN Kracc (KOMMblTepbl, 06beaMHEHHbIE B CETb C BbIXOAOM B
MHTepHeT 1 obecneyeHmem goctyna B 9NEKTPOHHYD  MHOpPMaLMOHHO-
obpasoBaTtenbHyto cpeny BI'Y n bO).


http://biblioclub.ru/index.php?page=book&id=260750
http://biblioclub.ru/index.php?page=book&id=271708
http://bsk.vsu.ru/sveden/education#OOP
http://window.edu.ru/resource/425/70425/files/itmo457.pdf
http://window.edu.ru/resource/927/28927/files/tsure153.pdf
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

19. PoHA OLeHOYHbIX CpeacTB

19.1. NepeyeHb KOMNETEHUUN C yKa3aHMeM 3Tanos popMUpoBaHUSA U NNAHMPYEMbIX

e3ynbTaToB 00y4YeHusA

Kog n
copepxaHue
KOMneTeHuun

(vnn ee yacTn)

MnaHnpyemMble pe3ynbTaTbl 00y4YeHus
(nokasaTenu OOCTWKEHUS 3a4aHHOTO
YPOBHS1 OCBOEHUSI KOMMETEHLUM
nocpeacTBoM hopMUPOBaHUS 3HAHWNM,
YMEHW, HaBbIKOB)

OT1anbl opMnpoBaHmus
KoMneTeHUmMu (pasaensi
(Tembl) AUCLMNITMHBI N
Moayns U nx
HanMeHoBaHue)

dOC*
(cpencTea
OLlEHNBAHMS)

MK-1:

FOTOBHOCTb
peanun3oBbIBaTb
obpasoBaTenbHble
nporpammel no
y4ebHbIM
npeameTam B
COOTBETCTBUN C
TpeboBaHusMU
obpasoBaTtenbHbIX
CTaHOapTOB.

3HaTb:

— CB$13b TEOPETUYECKUX OCHOB U
TEXHOJMOrMYECKMX NPUEMOB
MUKPOSMEKTPOHNKN (ghusuyeckue
OCHOBbI 11071yrPOBOOHUKOBOU
MUKPO3IEKMPOHUKU, NPUHUUIbI
[1OCMPOEHUST MUKPO3/I€KMPOHHbIX
rnpubopoes u ycmpolicme, 0CHO8bI
pearnu3ayuu oriepamusHbiX U
00s1208pEMEHHbIX 3arMOMUHaWUX
ycmpodicms, npuHyunsi pabomsi u
bYHKYUOHUPOBaHUS
MUKpPOIpoueccopos Kak
MUKPO3/IEKMPOHHOU OCHO8bI
cospemeHHbIXx OBM) ¢ copgepxaHnem
npenogaBaembix y4ebHbIX NPegMETOB.

1.1. OCHOBHblE
NOMNOXeHNs1 U NPUHLMNbI
M3. UcTtopusa passutus
M3. dakTopbl,
onpegensoLime
passutne M3.
Knaccudmkauyms
n3genuin M3.
CoBpeMeHHble
HanpaBIeHUs pasBUTUs
M3.

1.2. dusunyeckune
OCHOBbI
nonynpoBOAHUKOBOM
M3.

1.3. NNornyeckune
anemeHTbl U, N, HE.
Tabnuubl NICTUHHOCTW.
Tabnuubl paboTbl aTMX
ycTponcTB. CxeMHble
0603HaYeHus.
OnemMeHTapHbIe CXEMbI
Ha OCHOBE KOMOMHaLWI
anemenToB U, UJTA, HE.
1.4. buctabunbHble
avenkun. Tpurrepbl. RS-
Tpurrepsl, JK-Tpurrepbi.
T-Tpurrepsl. D-Tpurrepsi.
1.5. CueTtunkn. CHeTumnkm
CO CKBO3HbIM
nepeHocomMm.
CWHXPOHHbIE 1
ACUMHXPOHHbIE CHETUUKMN.
Peructpsbl.
MapannenbHble n
nocnegosaTesibHble
perucTpsi.

1.6. WndppaTopsl,
AelumndpaTopsbl U
cymMmmMupytoLLme
YCTPOWUCTBA, UX CXEMbI.
[BOMYHbIE 1
MHOropaspsiaHble
CyMMaTopbl.

1.7. OcHoBbl
peanusauum
onepaTUBHbIX U
[ONrOBPEMEHHbIX
3anoOMUMHaOLLMX
YCTPOWCTB.

1.8. Aly.
Mukponpoueccopbl.

JlabopaTtopHble
paboThbl

YmeTh:
— CTaBUTb NO3HaBaTemNbHbIE LIEeNn

1.2. dusnyeckue
OCHOBBbI

3awumTa
JlabopaTtopHble




y4yebHon feaTensHOCTY;

— OCYLLIECTBNSATb CAMOKOHTPOJb U
CaMOOLIEHKY CBOMX Y4EOHbIX
JOCTUMXKEHWUIA;

— NPUMEHATb HaBblkn BrageHunsa VKT,
NPOEKTHOWN N UCCreaoBaTenbCKon
OEeATENbHOCTLIO B NpoLecce U3yyeHus
MUKPOIIEKTPOHUKM;

— OCYLLECTBNATb AEATENbHOCTb MO
pa3paboTaHHbIM NporpaMmam y4ebHbIX
npeamMeToB (MPUMEHSIMb HasbiKu
ModenuposaHusi Noynpo8oOHUKO8bIX
rnpubopos rpu MoOMowU rMpo2pamMmHbIX
cpedcme K peuleHUro 3aday WKOoSIbHO20
Kypca UHghopMamuku U ghUu3UKU).

NnonynpoBOAHMKOBOM
M3.

1.3. NNornyeckue
anemeHnTbl U, TN, HE.
Tabnuubl NCTUHHOCTMW.
Tabnuubl paboTbl 3THX
yCcTponcTB. CxemHble
0603HauyeHus.
OnemMeHTapHbIE CXEMbI
Ha OCHOBE KOMOMHaLUN
anemeHToB U, UJTA, HE.
1.4. BuctabunbHble
sa4erikn. Tpurrepbl. RS-
Tpurrepsbl, JK-Tpurrepbi.
T-Tpurrepsl. D-Tpurrepsbl.
1.5. CyeTtumkn. CyeTUMKK
CO CKBO3HbIM
NepeHoCcoM.
CWHXpPOHHbIE 1
ACMHXPOHHbIE CHETUUKM.
Peructpebl.
MapannenbHbie n
nocnegoBaTesbHbIe
perucTpsi.

1.6. lWundbpatoptil,
Jelumncppatopsbl n
CyMMUpYIOLLME
YCTPOWCTBA, X CXEMBbI.
[BOMYHbIE 1
MHOropa3spsgHble
CymMMaTopbl.

1.8. AJlY.
Mukponpoueccopbl.

paboThl

MimeTb HaBbIKN:

— nccnepoBaTenbCKOM U MPOEKTHOMN
[eaTenbHOCTY;

— obwenonb3oBaTtenbckon NKT-

1.3. lornyeckune
anemeHTbl U, N, HE.
Tabnuubl NICTUHHOCTW.
Tabnuubl paboTbl 3THX
ycTponcTB. CxeMHble
0003HaueHus.
OnemMeHTapHbIe CXEMbI
Ha ocHoBe KOMbWHaL Wi

KOMMNETEHTHOCTY; anemeHnToB N, U, HE. TlaGoparopHtie
. paboTbl
— obweneparorndeckon NKT- 1.7. OcHoBbI
KOMMETEHTHOCTU; peanusauum
npegmeTHo-neaarornyeckon UKT- onepaTuBHbIX U
KOMMETEHTHOCTW. OONrOBPEMEHHbIX
3anoMuHarLWmnX
YCTPOWCTB.
1.8. AITY.
MukponpoLeccopbl.
MK-4: 1.3. Ilornyeckune
CnocoBHOCTb anemeHTbl U, N, HE.
ncnonb3oBaThb 3haTh: Tabnuubl ICTUHHOCTW.
BO3MOXHOCTHU Tabnuubl paboTbl 3TKX
. | — TEXHONOrM4Yeckne npuembl o
obpasoBaTternbHon AUCLIANAMHBI (OCHOBE! PEANMAALIMM yCTponCTB. CXEMHbIE
CPeAbl AnA onepaTuBHbIX U OONTOBPEMEHHbIX Obo3HaueHNs. JlabopaTtopHble
DOCTUXEHUS - OnemMeHTapHbIe CXEMbI
ewocris, | SISO et | a ocrose oumia | P
MeTanpeaMeTHbIX Mozenelt B 3K0pHOMI/IKe SKOHOMETPUKE anemeHToB U, UJTA, HE.
N NnpegMeTHbIX nTa ’ 1.4.'5I/ICT36I/IJ'IbeIe
pe3ynLTaTos avenkun. Tpurrepbl. RS-
0byyeHus n Tpurrepbl, JK-Tpurrepbi.
obecneyeHus T-Tpurrepbl. D-Tpurrepsi.




KayecTtBa y4ebHo-
BOCMMTATENbHOIO
npotecca
cpeacTBamm
npenogaBaeMbIx
Yy4EOBHbIX
npeameToB

1.5. CyeTtumku. CyeTumKK
CO CKBO3HbIM
NepeHoCcoM.
CWHXPOHHbIE 1
ACUHXPOHHbIE CHETHYMKM.
Peructpsbl.
MapannenbHbie n
nocnegosaTerbHbIe
perncTpsi.

1.6. WndbpaTopel,
JelumndppaTopsbl u
cymMmmupytoLLme
YCTPOMWCTBA, UX CXEMBI.
[BOMYHbIE 1
MHOropa3spsgHble
CyMMaTopbl.

1.7. OcHoBbl
peanusauuu
onepaTUBHbIX 1
OONrOBPEMEHHbIX
3anoMMHaKLLMX
YCTPOWCTB.

YmeThb:

— UCMNONb30BaTh 3HAaHWE OCHOB
MUKPOJNEKTPOHMKIN s nepesona
WHhopMaLmMm C eCTECTBEHHOTO A3blKa
Ha s13blKk MaTEMaTUKN U PU3UKK 1
obpaTHo;

1.2. dnsnyeckme
OCHOBbI
nonynpoBOAHUKOBOM
M3.

1.3. Jlornyeckne
anemeHTbl N, N, HE.
Tabnuubl UICTUHHOCTW.
Tabnuubl paboTbl 3THX
ycTponcTB. CxeMHble
0603HayeHus.

JlabopaTtopHble

— NPUMEHSATb 3HAHWUS1 OCHOB OnemeHTapHble CXEMbI 60Tl
MUWKPO3MEKTPOHWNKN B ONNCAHWN Ha OCHOBE KOMOMHaLUUN pa
NPOLECCOB U ABNEHUIN B Pa3NNYHbIX anemeHnToB U, UJTN, HE.
obracTsax 3HaHwus; 1.7. OcHoBbI
— OCYLLECTBNATb MOMCK U O0THOpP peanusauuu
WHpopmaLum, Heobxoanmon ans onepaTuBHbIX U
peLLeHNs KOHKPETHOM 3agaun OONroBpeMEHHbIX

3aMOMUHAILLIMX

YCTPOWCTB.

1.8. ANY.

Mwkponpoueccopebl.
Bnapetb: 1.2. dusnyeckne
— cofepXaTenbHOW MHTepnpeTaumnen U | OCHOBBI
ajanTtauunen TeopeTUYEeCKNX 3HaHNn No | NoNynpoBOAHMKOBOW
npenogasaemMbiM NnpegMeTam Ansi M3.
peLleHns obpasoBaTenbHbIX 3a4ay; 1.3. NNornyeckune
— MOHATUAMU N METOJaMN anemeHTbl N, A, HE.
MUWKPO3MEKTPOHUKM Ha YPOBHE, Tabnuubl UCTUHHOCTW.
nossorstoLem opmynmposaTthb U Tabnuubl paboTbl 3TMX
pellaTb 3aauyn, Bo3HUKalolWme B xoge | ycTponcts. CxeMHble
y4yebHOoM geAaTenbHOCTH No 0603HaYeHus. JlabopaTtopHble
MaTemaTtuke, MHpopmaTuke N usnke, | ONEMEHTapHbIE CXEMb paboTbl

a Takke B NpakTUyecKom
AesaTenbHocTH, Tpebyowwmne
yrnybneHHbIX NpodeccnoHanbHbIX
3HaHUN;

— HaBblkamu cbopmanuaaumm
TEOPETUYECKNX M NPUKIAaHbIX
npakTU4eckux 3agad (ModenuposaHusi
ronyrnpoe8odHUKo8bIX rMpubopos rnpu
rmomMowu rnpoepamMmHbIX cpedcms,

Ha ocHoBe KOMOGUHauui
anemeHToB U, UJTA, HE.
1.4. BuctabunbHble
avenkun. Tpurrepbl. RS-
Tpurrepsl, JK-Tpurrepsl.
T-Tpurrepsl. D-Tpurrepbi.
1.5. CyeTumkn. CyeTUMKM
CO CKBO3HbIM
NnepeHoCcoM.




CWHXPOHHbBIE 1
ACUHXPOHHbIE CHETHYMKM.

rPpUMeHeHUs1 MeEMOOUKU
uHmepnpemayuu pe3ynbmarmos

ModenuposaHusi Noynpo8oOHUKOBbIX Peructpsbl.
npubopos); MapannenbHble 1

— NPaKTUYECKMMMN HaBbIKaMM nocregoBaTterbHble
ucnonb3oBaHns obpasoBaTensHON perucTpsl.

1.6. lWudbpatoptil,
JelwumndpaTopsbl u
cymMmmupytoLLme
YCTPOMCTBA, UX CXEMBI.
[lBonYHbIE 1
MHoropaspsaHble
CyMMaTopbl.

1.7. OcHoBbl
peanusauuu
onepaTUBHbIX 1
O0NMroBpEMEHHbIX
3anoMmMHaLLNX
YCTPOWNCTB.

1.8. AJlY.
Mukponpoueccopbl.

cpeabl Anst AOCTUXKEHUS IMYHOCTHbIX,
MeTanpeaMeTHbIX Y NPpeaMeETHbIX
pesynbTaTtoB oby4YeHns matemaTuke,
WHopmaTumke u pusmke.

Bonpocsbl k

MpomexyTouyHas aTTecTauusi — 3a4éT "
3a4éty

19.2. OnucaHue KpuTepmeB U LWIKamnbl OLEeHUBaHUA KOMNEeTeHUUN (pe3ynbTaToB
oby4yeHus) Npu NPoOMexyTOYHOWN aTTecTaunm

[na oueHnBaHNS pe3ynbTaToB 00y4YeHNa Ha 3a4eTe UCMOMb3YTCS OLEHKM — 3a4TEHO U
He 3a4TeHo.

CoOTHOLLEHNE NoKasaTenewn, KpUTePMEB U1 LUKasbl OLLEHMBaHWUS pe3ynbTaToB 06y4eHus

YpoBeHb
- cdopmmpo-
KpuTepun oueHnBaHua KOMNETEHLUN LWkana oueHok
BaHHOCTM
KOMMeTeHUun
JlabopamopHbie pabombi 8bIrNoHEHbl, 0opMIeHbl (8 mempadu
PYKOMUCHBIM MEeKCMoM usiu rnpedcmassieHbl 8 8ude pacriedamaHHOo20
mekcma); He MeHee 4YeM 10 rofloeuHe slabopamopHbix pabom om ba3zosebili 3aumetio
obweao ux 4ucna npedcmassieHbl 0OMBEMbl Ha COOMeemcmayuue ypo8eHb

80r1pOChbl 8 MUCbMEHHOU unu ycmol ¢opme (YUCro npasuribHbIX
omeemos QosIXHO cocmasisimb He meHee 70% ).

JlabopamopHble pabombl He 8bINOMHEHbI, TU60 HE OGhOpPMIIEHbI U He
rpedcmasrieHbl, 1UbO npasusibHbIe 0OM8embl Ha COoOMeemcmayruue
80r1pOCkl 8 NUCbLMEHHOU unu ycmol ¢ghopme cocmaensitom meHee 30%
rno Kaxxdou pabome

He 3aumeHo

19.3. TunoBble KOHTPOJIbHbIE 3agaHuA WM WHble MaTepuanbl, Heobxogumble AOnA
OUEHKN 3HaHWMN, yMeHVII?I, HaBbIKOB " (MHM) onbiTa AeATeNIbHOCTU, XapaKrtepusyrowune

atanbl c¢opmMmpoBaHuA
nporpamMmmsbl

19.3.1. NMepeyeHb BONPOCOB K 3a4eTy

KogoBoe croBo, fIorm4yeckme Hymb 1 egnHuLa.
LingpoBble ycTponcTaa.

lNonoxutensbHasa un oTpudaTteribHasa Nornkn.

KrntoueBoW NorM4ecku 3nieMeHT.
CtpobupoBaHue.

ONO O RN~

MoTeHumanbHbIN cnocob NpeacTaBneHUs NTIOrMYECKNX YPOBHEN.

KOMMeTeHUMn B npouecce OCBOEHUA obpasoBaTenbHOMN

[AN3BIOHKTOP, KOHBIOHKTOP, NHBEPTOP, anemMeHT Leddepa, anemeHT MNupca.
®PyHKUMOHANbHO NOMHAA cUcTeMa form4ecknx OyHKLNN.




9. Wckniovatowee UIA.

10. MaxopuTapHbIN 3NeMeHT, MaXopuUTapHbIv KnanaH.

11. MuHUMmM3aumnsa ormvecknx pyHKUMM no kaptam KapHo.
12. KomBUHaLMOHHOE YyCTPOMNCTRO.
13.lMocnepoBaTeribHOCTHOE YCTPOWUCTBO.

14.buctabunbHaa 4d4erika, Tpurrep, 3anpelleHHas KomMbuHaumst CuUrHarnos,

ACUHXPOHHbIE, CUHXPOHHbIE TPUITEPHI.
15.AByxcTyneH4yaTble Tpurrepsbl.

16. CyeTHbIN TpUrrep.

17.CyeTumnkun. EMKocTb cyeTumka. Knaccmdumkaums cHEeTHYMKOB.
18.Perunctpsbl. Pernctpbl xpaHeHusi, casura.
19.YHuBepcarnbHble CHETUYUKMN.

20. lWndppaTtop, gewmdparop, npeobpasoBaTtenb KO4OB, NOAyCcyMMaTop, CymMmaTop,

NOJSIHbIN CyMMaTop.
21.3anoMunHaloLwmm yCTPOMUCTBA, OCHOBHbLIE XapaKTEPUCTUKM.
22.03Y n1i3y.
23.CTpykTypHasa cxema BC O3Y.
24. ApudMeTHNKO-Norn4ecKkoe yCTponcTeo.
25. Mukponpoueccop, ero CTpykTypHas cxema.
26.Pernctpbl Mukponpoueccopa, Ux HazHayeHue, yCTPOMUCTBO yrnpaBlieHuUs.
27.XapaKkTepuUcTukm MuKponpoueccopa.

19.3.2. TemaTuKa ¥ NnaHbl NabopaTopHbIX padoT

JlabopamopHasi paboma Ne 1. nemeHmapHble cxeMbl Ha OCHO8e KOMb6uHauyul
anemeHmos U, UJ1N, HE.
lMnaH paboTbl
1. NNornyeckune anementbl U, NI, HE.
2. Tabnuubl UICTUHHOCTMW.
3. Tabnuupbl paboTbl yCTPONCTB.
4. CxeMHble 0603Ha4eHns

KoHTponbHbIe BONPOCHI 1 3a4aHus
1. KakoBbl Ha3Ha4yeHne 1 06r1acTb NPUMEHEHMS NTOTMYECKUX SNTIEMEHTOB?
2. lanTe onpegeneHne 0CHOBHbLIM JTOrMYECKUM (PYHKLMSM.
3. Mo cBeTOAMOAHOMY MHAMKATOPY ONpeaenuTe YpoBEHb JTOTMYECKOrO CUrHana Ha
BbIXOA€E CXEMb.
4. OnpegennTte No BbIXOAHBIM AaHHbIM TUMbI JTIOTMYECKNX ANTIEMEHTOB B CXEME.
5. Mo mapkmnpoBKe NMHTErpanbHbIX MUKPOCXEM, PACMONIOXKEHHbIX HA UCMONb3yeMOou
nnarte, JanTe UX XapakTepuUCTUKY.
6. Nccnepynte paboTy Normyecknx yCTpomcTs, NnocrnegoBaTefibHO MCNONb3ys
TEXHONOIMYECKNE KapThl. BbINONMHUTE ANS KaXaowm cxembl criefylolmne 3agaHus:
a) 3anonHuTe Tabnuubl UICTUHHOCTW,
6) ncnonb3ys NonyyYeHHble JaHHbIE, ONpeaenuTe NOrmMYeckne SNeMeHTbI,
B) HA30BUTE BbINOMHAEMbIE UMW (PYHKUMM anrebpbl Normku,

F) 0603HaubTE NorMyeckne afieMeHTbl Ha cxeme COOTBETCTBYHOLLMMWU YCITOBHbIMUA

o0b603HavYeHnamMu,
A) 3anMwmnTe opMyIbl, BbipaXkatoLmne CBsi3b MeXay BXOAHLIMU U BbIXOAHBIMU
XapaKkTepUCTUKaMM:



x1 |x2 |y1 |y2
74

X1
.
= Y1 Y2
= X2 h2a D2.2
Astomart | PyHkumna | Popmyna
D2.1
D2.2

JlabopamopHasi paboma Ne 2. Tpuezepsbi
MnaH paboTbl
. OBO6LLEHHaA CTpyKTypa Tpurrepa.
. RS-Tpurrepbl. Kaptbl KapHo.
. JK-Tpurrepsbl.
. T-Tpurrepsl.
. D-Tpurrepbi.

arowOND -

KoHTponbHble BONpOChI 1 3agaHust

. ante onpegenenuve Tpurrepa.

. Kakve knaccudumkaumoHHble NpusHaku TpUrrepos Bam U3BECTHbLI?

. Kakve tunbl Tpurrepos no norvke yHKLMOHMPOBAHNS BaM U3BECTHbI?

. Kakve tunsl Tpurrepos no cnocoby 3anucu nHopmMaunm BaMm N3BECTHbI?

Kakne Tunbl TpUrrepoB N0 MOMEHTY peakLMn Ha TaKTOBbIN CUrHasn BaM U3BECTHbI?
Kakvne ynpasnsiowme curHarnsl TpUrrepos BamM U3BECTHbI?

. Kakne nHdopmMaumnoHHbIN curHansl TpUrrepoB BamM M3BECTHbI? Kakne ansa Kkakmx
TMNoB?

8. CocTtaBuTb Tabnuuy UCTUHHOCTK ANS TpUrrepa, CornacHo BapuaHTy.

9. MMHMMUM3MpOBaTL forMyeckoe BblpaxeHue, UCrnornb3oBaB KapTy KapHo.

10. CoctaBuTb CXeMy, UCNONb30BaB NOSyYEHHOE NOrMYeckoe BblpaXeHue.

11. Hanucatb Verilog-mogynb, peanuaylowmn yHKUMOHANLHOCTL Tpurrepa,
MCNosnb30BaB NPUMUTUBHI.

12. HanncaTb 0TNagoYHbIn CTEHS, KOTOPbIN Obl BbINOSTHAN BCECTOPOHHIO NPOBEPKY
HaNMCaHHOro Moayns:

NoOORAWN=



JlabopamopHas paboma Ne 3. Cuemyuku. Pecucmpbi
MnaH paboTbl

CyeTunKM Co CKBO3HbIM NEPEHOCOM.
CWHXPOHHbIE CHETYUKMN.
ACUHXPOHHbIE CHETYUKN.
MapannenbHble perncTpobl.
lMocnepoBaTernbHbIE PErUCTpbI.

KoHTponbHble BONPOCHI U 3a4aHUsA
1. Kak HanTn COCTOsIHME cYeTYMKa, NOSb3ysiCb BECOBbIMU KO3hpmumneHTamm ero
OBOVYHbIX pa3psgos?
2. Yem OoTNnYaeTCs aCMHXPOHHbIN CYETUYUK OT CUHXPOHHOIO?
3. Kak HanTn 3Ha4yeHns BECOBbIX KOA(P(PULNEHTOB OBOUYHbBIX Pa3psaoB U PEXUM

Homep Tun tpurrepa no Tun Tpurrepa no Cnocob ynpasieHns Tun Tpurrepa mno
BapHaHTa JIOTHKE crnocoOy 3amucH (A7 CHHXPOHHBIX COCTABY JIOTHUCCKHX
(OYHKUHOHHPOBaHUA uHpopMaunu TPUITEPORB) JJIEMEHTOB
1 RS ACHHXPOHHbIC - H-HE
2 RS ACHHXPOHHBIC - NJIN-HE
3 RS ACHHXPOHHBIE - H-MJIHN-HE
4 RS CHHXPOHHBIC Mo NPAMOMY YPOBHIO HJIN-HE
5 RS CHHXPOHHEIE Mo NpAMOMY YPOBHIO H-HE
6 RS CHHXPOHHBIE 10 HHBEPCHOMY YPOBHIO WJIN-HE
7 RS CHHXPOHHBIE 110 HHBEPCHOMY YPOBHHIO H-HE
8 RS CHHXPOHHBIE 1o nepeaHeMy QpoHTY HNJIN-HE
9 RS CHHXPOHHBIE 1o mepeaHeMy QpPoHTY HN-HE
10 RS CHHXPOHHBIE no 3aaHeMy GpoHTy WNJIN-HE
11 RS CHHXPOHHBIE 10 3aaHeMy QpoHTY N-HE
12 JK ACHHXPOHHbBIE - HJIU-HE
13 JK ACHHXPOHHBIC - N-HE
14 JK ACHHXPOHHBIC - HJIN-U-HE
15 JK CHHXPOHHBIE Mo NPAMOMY VPOBHIO HN-HE
16 JK CHHXPOHHEIE 10 [IPAMOMY YPOBHIO WJIN-HE
17 JK CHHXPOHHbIE 10 HHBEPCHOMY YPOBHIO N-HE
18 JK CHHXPOHHBIC M0 HHBEPCHOMY YPOBHIO NJIN-HE
19 JK CHHXPOHHBIC Mo nepeaHeMy GpoHTY H-HE
20 JK CHHXPOHHBIE no nepeaHeMy GpoHTy WJIN-HE
21 JK CHHXPOHHBIE o 3agHemy ppoHTy H-HE
22 JK CHHXPOHHBIE 1o 3aaHeMy (ppoHTY WJIN-HE
23 i ACHHXPOHHBIC - H-HE
24 ] & ACHHXPOHHBIC - WJIN-HE
25 T ACHHXPOHHBIE - N-NJIN-HE
26 i CHHXPOHHBIE Mo NPAMOMY YPOBHIO JIN-HE
27 T CHHXPOHHBIC Mo NpAMOMY YPOBHIO N-HE
28 T CHHXPOHHBIE Mo HHBEPCHOMY YPOBHIO HJIN-HE
29 2k CHHXPOHHBbIE [0 UHBEPCHOMY YPOBHIO 1-HE
30 T CHHXPOHHBIC 1o nepeaHeMy hpoHTy WIN-HE
31 T CHHXPOHHBIC Mo mepeaHeMy MpPOHTY N-HE
32 T CHHXPOHHBIC Mo 3aaHeMy (poHTY MJIN-HE
33 il CHHXPOHHBIE 10 3a1HeMy QpOHTY H-HE
34 D CHHXPOHHBIE 10 NPAMOMY YPOBHIO MJIN-HE
35 D CHHXPOHHBbIC Mo NPAMOMY YPOBHIO H-HE
36 D CHHXPOHHBIE [0 HHBEPCHOMY VPOBHIO NJIN-HE
37 D CHHXPOHHbIE M0 HHBEPCHOMY YPOBHIO H-HE
38 D CHHXPOHHBIC 1o nepeaHeMy QpoHTy MIU-HE
39 D CHHXPOHHBIC 1o nepeaHeMy GpoHTy N-HE
40 D CHHXPOHHBIE no 3amaHeMy QpoHTY MJIN-HE




paboTbl cHeTYMKa (CYMMMPOBAHNE NN BblYUTAHME) NO BPEMEHHBIM AuarpaMmmam
BbIXOAHbIX CUTHANoB?

4. Kak B XayLleM pexmnme ocyLeCTBUTb CUHXPOHU3aUUIO pasBepTky fy4va
ocumnnorpadga curHanamu BHeLLIHero 3anycka?

5. Kak nosicHUTb pasnu4yHble pexmmbl paboTbl CUHXPOHHOIO ABOUYHO- AECATUYHOMO
cyeTymka, nonbaysch ero YIO?

6. KakoBbl 0COH6EHHOCTN (hOpMUPOBaAHMS BXOLHbIX U BbIXOOHbIX CUrHaNoB
PEBEPCUBHOIO CYETHMKA UMMYNbCOB B UHTErParibHOM UCMONTHEHUN B Pa3fNYHbIX
pexumax paboTbl?

7. iccnepoBaTb aCUHXPOHHbLINM CHETYUK UMMYTNbCOB:

G Q2 Q3

L o T |— Dl T L ol T
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8. ViccnenoBaTth ABOMYHO-AECATUYHBIA aCUHXPOHHBIV CYETUYUK B UHTErpanbsHOM

NCMOJSTHEHUN:

a) @1 Q2 Q3 Q4
c1

— S| 1 ‘—-
c2

JlabopamopHas paboma Ne 4. LLlugppamopsbi, Oewughpamopbl U CyMMupyrou,ue
ycmpolicmea

ol<]
o] 5]

MnaH paboTbl
. Cxembl WwWndgpartopa n gewmdpatopa.
. LUndpaTopbl 1 gewumdpaTopbl Ha NIOrMYEeCcKUX aNeMeHTax U Ha MUKPOCXeMaXx.
. lBONYHbIE CyMMaTOpbI.
. MHoropaspsigHble cymmaTopbl.

A WON =

KoHTponbHbIe BONPOCHI 1 3aaHuS
1. O6bACHUTE NpUHUMN geNCTBUA WndpaTopa.
2. Ob6bdacHMTE NpuHUMN gencTema gewwmdpaTopa.
3. Kakne ocobeHHOCTN uMeeT gelumndpaTtop koga Ans 7-CerMeHTHOro nHankaTtopa?
4. ['ge npuMeHsTCcs WngpaTopsbl U gewmdpaTtopbl?
5. [Ina BOCbMMBXOO0BOro Aelumdparopa Ha normyeckux anemeHtax AJ1A:



D03 Y2 Y1 YD

DD2

N A

NocCTpouTb Tabnuuy NCTUHHOCTW.
6. Mo Tabnuue NCTUHHOCTN TPEXBXOA0BOIO Aelumdparopa Ha NOrMYeckmx ariemMeHTax

N n HE:

Ne [BOUYHEIN Kog MNo3uuyuomHei kog
k: " % | X% [ vl %l Iwl% iyl %l v
0 0 0 0 0 0 0 0 0 0 0 1
L | o+ 0 ! 1 0 0 0 0 0 0 1 0
(210 ;1 0 0o JojJo 0] 0] 1 0|0
(3] 0 ! 1 1 o lo oo 1]o]o] o
41 110 o 0] o] o] 1 0o lo oo
| 5 1 ' 0 1 0 0 1 0 0 0 0 0
| 6 1 1 0 0 1 0 0 0 0 0 0
i 7 1,1 1 1 0 0 0 0 0 0 0

NMOCTPOUTb €ro CXEMY.
JlabopamopHasi paboma Ne 5. Apugpmemuko-no2udeckue ycmpoticmea (AJ1Y)

MnaH paboTbl
. OcHoBHbIe onepaunn, BbinonHsembie AJTY.
. Tabnuupbl nctnHHocTn AJTY.
3. Mpoueccopbl 1 MUKPONPOLLECCOPDI.

N —

KoHTponbHble BONPOCHI U 3a4aHUsA
. Mepeuuncnute ocHoBHbIE onepaumun, BeinonHaemole AJlY.
. Kak npegcraBuTb oTpyuartensHoe YMCno B AOMNONHUTENBHOM Koae?
. CocTtaBbTe Tabnmuy UCTUHHOCTUK ANs onepaumn ucknovatowee-UIN.
. Kak nonyunTb o6paTtHbIn KOA ANs NONOXUTENbHbIX 1 OTpULaTeNbHbIX Yncen?
. Kak nonyynTtb 4ONONHUTENBHLIN KOA AN NOSIOXUTENbHBIX U OTpULaTeNbHbIX Yncen?
. Uem oTnuyarotca nornyeckme n apudmeTmyeckne onepaumm?
. Kak ¢ nomoLubto AJTY BbINOMHUTL ONepaumio YMHOXEHUS onepaHaa Ha 27

NOoO O~ WN -



8. Kakyto onepauuio BoinonHaet AJTY npu S = 1010B M = 1?

9. 3anuwwnTte 3akoH ae MopraHa.

10. /3 kaknx OCHOBHbIX YCTPOMCTB COCTOUT npoLeccop?

11. Kakoe 4ncno nornyecknx n apudoMmeTmyecknx onepaunn MoxeT BbiMOSTHUTb
paccmaTtpuBaemoe AJlY:

Yrnpasasioiie CHruasibl Beinonusemble onepauuu
S; S, S, Sy | Jlornueckne M = 1 Apudmetnyeckue M =0
ol o] oo A A+C,
0 0 0 1 AVB (AVB)+C,
0 0 1 0 AAB (Av E)+c0
0] o I 1 0000 1111+C,
0 I 0 0 AAB A+(AAB)+C,
0 l 0 I B (AVB)+(AAB)+C,
0 | 1 0 ADB A+B+C,
0 I I 1 AAB 1111+(AAB)+C,
| 0 0 0 AVB A+(AAB)+C,
1 0 0 1 ADB A+B+C,
1 0 1 0 B (AvB)+(AAB)+C,
1 0 1 1 AAB 1111+ (AAB)+C,
1 | 0 0 1111 A+A+C,
] 1 0 1 AvB (AvB)+A+C,
1 1 1 0 AvB (AvB)+A+C,
1 1 1 1 A 1111+ A+C,

19.4. MeToanyeckne matepuansl, onpegensowme npoueaypbl oueHUBaHUA
3HaHWW, YMEHUW, HAaBbIKOB U (UNKX) onbiTa AEeATENbHOCTU, XapaKTepU3yroLwmx
aTtanbl POPMUPOBAHMA KOMMETEHLUN

OueHka 3HaHW, YMEHWA W HABbIKOB, XapakTepuaywwas 3tanbl POPMUPOBaHUS
KOMNEeTeHUMA B paMKax U3y4yeHUs OUCLUMNNUHBLI OCYLLECTBNSAETCS B XOo4e TeKyllen u
NPOMEXYTOYHOM aTTecTauni.

TeKkyWwmnn KOHTPOSb YCneBaeMoCTU MNpPOBOAMTCA B COOTBETCTBUM C [lonoxeHuem o
TEKyllen aTTectaumm obyyarwmxcs no nporpamMmam Bbicllero obpasoBaHus
BopoHexXckoro rocygapCTBEHHOIO yHMBepcuTeTa. Tekywuin KOHTPOSib yCneBaemMoCTU
npoeBoauTca B hopmax. ghpoHmaribHbIX 0rpocos, rnabopamopHbix pabom. Kputepumn
OLIEHMBaHNA NPUBEAEHbI BhiLLE.

MpomexyToyHaa aTTecTaumss npoBOAMTCA B COOTBETCTBMM C [lonoxeHuem o
NPOMEXYTOYHOW aTTecTauum oby4varoLwmnxca No nporpaMmmam BbicLLEero obpasoBaHus.
KOHTpPONbHO-M3MepUTENbHbIE MaTepuanbl NPOMEXYTOYHOM aTTecTauun BKIOYaKT B
cebs TeopeTnyeckme BOMPOCHI, NO3BOSIAKOLWME OLEHUTL YPOBEHb MOMYYEHHbIX 3HAHUN.
Mpun oueHMBaHUM NCMONb3YKTCA KAa4eCTBEHHbIE LUKarbl OLEeHOK. Kputepun oueHnBaHmA
NnpUBEAEHbI BbiLLE.



