MUHOBPHAYKU POCCUU
®ENEPAIBHOE NOCYAAPCTBEHHOE BHO[PKETHOE OEPA3OBATE/TbHOE YYPEXKAEHUE
BbICLLEMO O6PA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
BOPUCOITNIEBCKUA ®UNUAT
(BP ®IrboY BO «Bl'Y»)

YTBEPXOAIO

3aBeaytowmi kacdeapon
€CTEeCTBEHHOHay4YHbIX U
obueobpasoBaTefibHbIX AUCLMMINH

C.E. 3103uH
01.09.2018 r.

PABOYASA MPOrPAMMA YYEBEHOWN OAUCLUMNNUHDI
B1.B.09 OCHOBbI MUKPO3SIEKTPOHUKH

1. Kog 1 HaumeHoBaHune HanpaBlrieHnAa NnoAroToBKW:

44.03.05 MNMeparornyeckoe obpasoBaHue (C ABYMS NPOPUNISMU NOLTOTOBKN)

2. Mpocdunu noaroToBKM:

MaTemaTtuka. dusuka.
3. Keanudmkaumsa BbinyCckHUKa: 6akanasp
4. dopma oby4yeHUA: OYHasA

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

obieobpasoBaTenbHbIX ANCLMMINH
6. CoctaButenb nporpammbli: H.I". XKupeHko, kaHangaT 6Monorn4ecknx Hayk, JOUEHT

7. PekomeHaoBaHa: Hay4HO-meToauyecknum cosetom dununana (npotokon Ne 1 ot
31.08.2018r.)

8. YueOHbIn roa: 2021-2022 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 peLleHun npu paspaboTke nonynpoBOAHWKOBLIX NPUBOPOB Ha
OCHOBE MHTErpasnbHbIX CXeM;

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

Mpn npoBefeHun y4ebHbIX 3aHATUIA NO AucuunnuHe obecnednBaeTcs pasBuUTUE Y
00yyaroLmnXCsa HaBbIKOB KOMaHAHOM paboTbl, MEXITUYHOCTHON KOMMYHUKALMMW.

10. MecTO y4yeb6HOM ANCLUNIIUHBLI B CTPYKTYpe obGpa3oBaTesibHOW NporpamMmbl:
AuncumnnmHa «OCHOBbI  MUKPOJNEKTPOHUKM»  BXoauT B ©6nok  B1 «JucumnnuHbl
(mogynu)» un aBnsetTca obsa3aTenbHOM  AUCUMMNNIMHOM  BapuvaTMBHOW  4acTu
obpasoBatenbHON nporpaMmmbl. [Ons u3yvyeHus gucumnnuHbl TpebyeTcs ocBoeHue
KypcoB «MaTemaTtuyeckaa rnormka u Teopus  anroputmoB», «O6wasa
aKcnepuMeHTanbHasa cduamkay. AucumnnmHa aBnseTcs npealwecTByowen Anst KypcoB
«KomnbloTepHoe mopenupoBaHue». AducumnnuHa «OCHOBbI  MUKPOSNEKTPOHUKNY
BXOOUT B YMCMO AUCUUNIIMH OKOHYaTENbHOro (hopMMpoBaHMs NPodeCCUOHarnbHbIX
KOMMNETEHUMA BbIMYCKHUKA N FrOTOBUT CTYLAEHTOB K AdaribHeunwen npodeccmoHanbHOom
AEeATENbHOCTM.

Ycnosusa peanudaumm gucumnnuHbl gns nuy ¢ OB3 onpeaenstoTcss 0cOB6eHHOCTAMM
BOCMNpUATMA y4ebHOM MHopMauum m ¢ y4eToM MHAMBMAYAIbHBIX NCUXOU3NYECKNX
0CcobBeHHOoCTEN.

11. MnaHunpyemble pe3ynbTaTbl 00y4YeHUs nNo AgucuunnuHe/moaynio (3HaHuS,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUpyeMbiMU pe3ynbTaTamMuM OCBOEHUA
obGpa3oBaTesnibHOM 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,
BO3HMKAOLLME B XOA4€e y4eOHON AeATENBHOCTU MO MaTeMaTuKe,
UHdopmaTuke 1 hnsmke, a TaKke B NPAKTUYECKON
aeaTenbHocTH, Tpebytowme yrnybneHHbIX NpodecCnoHanbHbIX
3HaHWUI;

— HaBblkamMu hopmManunaaLmm TeopeTUYECKMX U NPUKIagHbIX
npakTU4ecknx 3agad (ModesiuposaHusi rnosyrnpo8oOHUKOBbLIX
npubopoe rpu NOMowU npospamMmMHbIX cpedcms, MPUMEHeHUs
MemoOUKU UHmMeprnpemauuu pesyibmamog ModenuposaHusi
r1os1yrnpoe8odHUKO8bIX Npubopos);

— NPaKTUYECKMMM HaBbIKaMUN UCMOMb30BaHNS
obpasoBaTtenbHOM cpeapbl ANa JOCTUKEHUSA NIMYHOCTHBIX,
MeTanpeaMeTHbIX U NPeAMETHbIX pe3yrnbTaToB 00y4YeHuns
MaTtemMaTuke, uHdopmaTtumke n husmke.

12. O6beM ancumninHbl B 3a4eTHbIX eguHuuax/vyacax: 2 / 72.

CDopma HpOMe)KyTO'-IHOﬁ aTTecTauun: 3aveT.

13. Bugbl y4ye6Houn paboThbl

TpygoemkocTb (Yachbl)

Bua yuebHoit paboTsl Beero Mo cemecTpam
10 cem.

KoHTakTHas pabota, B TOM yucre: 38 38

nekuum 12 12

nabopartopHble paboThl 26 26

CamocTosiTenbHasa pabota 34 34

dopma npome>'|.<yTqu0|7| aTTectauunu 0 0
(3a4ém — 0 yac.)

WToro: 72 72




13.1. CopepxaHue pa3genoB AUCLUNIIUHBI

Ne HanmeHoBaHue pa3gena
CopepxaHve pasgena gUCUMNINHbI
n/n ONCUMNNUHBI
1. Jlekuum
OCHOBHbIE MONOXEHUSA U
MwuKpOaneKkTpoHUKa, NnaHapHasa TEXHOMOrMs, UHTerpanbHas
npuvHumnsl M3. Uctopusa -
cxema, MUKPOMUHMATIOpM3auus, HTerpauus, rpynnoson MeToa
passutna MJ. daktopsl,
npouseoacTea. Mictopus pasButus MUKPOINEKTPOHMKM,
1.1 | onpegenstowmne passutne M3. o
N Knaccudukaums u3genmi MMKpo3nekTpoHuku. Npobnemsl
Knaccudumkauma nsgenunin M3.
pasBUTUA MUKPOINEKTPOHUKN. Ba3oBble MaTpuyHbIe KpUCTansbl.
CoBpeMeHHble HanpaBneHns
Mporpammunpyemsble nornyeckue maTpuLbl.
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 Hynb 1 eanHiua. umdposble
Jlornyeckue anemeHTsl U, ycTponcTea. lNMoTeHumanbHbIN cnocob npeacTaBneHns
I, HE. Tabnuubl noru4yeckmnx yposHen. MNMonoxurenbHas n otTpuuatensHas
NCTUHHOCTW. Tabnuubl paboTbl | NOrMKN. [JM3BIOHKTOP, KOHBIOHKTOP, MHBEPTOP, 3NIEMEHT
1.3 | atux ycTponcTts. CxemHble LWeddepa, anemeHT MNMupca. PyHKUMOHAMNBHO NoNHas cuctema
0603HayeHns. AnemeHTapHble | Normyecknx PyHKUMI. KnoveBon Nnormyecknii anemeHT.
CxeMbl Ha ocHoBe kKoMbuHauun | CtpobuposaHue. Uckniovatowee WM. MaxopuTtapHbIni
anemeHToB U, U, HE. 3NEeMEHT, MaXopuTapHbIn knanaH. MMHUMmn3aumsa normndeckux
dyHKumn no kaptam KapHo. KombrHaumoHHoe yCTponCTBO.
BuctabunbHbie g4enku. lMocnepoBaTtensHOCTHOE YCTPONCTBO. brctabuneHas avenka,
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 PErUCTPbI.
LndppaTopel, AelwmdpaTtopbl 1
16 | Cymmmpyowme ycTponcTea, ux | LWndpartop, gewmndparop, npeobpasosartenb KOAOB,
' cxembl. [1BOMYHbIE U nonycymmMaTop, CyMmMaTop, NOMHbIN CyMMaTop.
MHOropaspsifiHble CyMMaTopbl.
OcHoBbI peanusaumm
17 | OnepaTuBHbIX 1 3anomuHaloWwmi yCTponcTBa, OCHOBHbIE XapakTepucTuku. O3Y u
' [ONroBPEMEHHbIX M3Y. CtpyktypHasa cxema BNC O3Y.
3anoMVHaKLLMX YCTPONCTB.
ApunmeTurko-nornyeckoe yctponctaso. MukponpoLeccop, ero
CTPYKTYpHas cxema. Permctpbl MuKkponpoLeccopa, nx
1.8 | AIlTY. Mukponpoueccopbl. PYKTYP y P porpou P
HasHayeHue, yCTPONCTBO yNpaBrieHus. XapakTepuUcTuKu
MUKponpoLeccopa.
3. llabopaTopHbie paboThbl
KogoBoe cnoBo, nornyeckme Hynb U eanHuua. Lndposblie
Jlornyeckne anemeHTbl U, ycTponcTea. [NoTeHumanbHbIn cnocob npeacTaBneHus
Unn, HE. Tabnuupbl norvyecknx yposHen. lNonoxuTtensHaa u oTpyuartensHas
WUCTUHHOCTU. Tabnuubl paboTbl | NOrMKA. JAN3bIOHKTOP, KOHBIOHKTOP, MHBEPTOP, SNEMEHT
3.1 | atux yctponcTs. CxemHble LWeddepa, anemeHT MNMupca. PyHKUMOHAMNBHO NONHas cuctema
0603HavYeHns. SnemeHTapHble | OrMYecknx PyHKUMIA. KniovyeBon NOrmyecknuil anemMeHT.
CcxeMbl Ha ocHoBe KombuHauun | CtpobuposaHue. Uckniovatowee UJN. MaxopuTtapHbIn
anemeHToB U, A, HE. 3MIEMEHT, MaXXopuTapHbI knanaH. MMHUMMM3auna Normy4ecknx
dyHKUMIM no kaptam KapHo. KombrnHaunoHHOe yCTPONCTBO.
BructabunbHble Aa4erku. MocnegoBaTenbHOCTHOE YCTPONCTBO. bructabunbHas syeika,
30 Tpurrepbl. RS-tpurrepsl, JK- Tpurrep, 3anpeLleHHas KoMOMHaLMA CUrHANoB, aCUHXPOHHbIE,
' Tpurrepsl. T-Tpurrepsl. D- CUHXPOHHbIe Tpurrepbl. [iByxcTyneH4yartble Tpurrepbl. CHETHbIN
TpUrrepsl. Tpurrep.
3.3 Cuetunkun. CyeTymkm co Cuetunkn. EMkocTb cyeTumnka. Knaccuukaums cHeTYMKOB.

CKBO3HbIM NepeHOoCOoM.

PervcTpbl. Pernctpbl XpaHeHusi, capura. YHuBepcasbHble




CI/IHXpOHHbIe N aCUHXPOHHbIE

cyeTyunkn. Pernctpebl.
MapannenbHbie u

nocrnegoBartesibHble perncrTpbl.

CHETYUKN.

LLndbpaTopsl, gendgpaTopsl 1
CyMMMpYIOLLME YCTPONCTBA, X

LLndpaTop, gewmdgpartop, npeobpasoBaTenb KOAOB,

3.4 N
cxeMmbl. [IBOUYHbIE 1 nonycymmMaTop, CymmaTop, NofHbIn cymmMmaTop.
MHOropaspsgHble CyMMaTopbl.
ApudmeTrKo-nornyeckoe yctTporncTeo. MukponpoLeccop, ero
CTPYKTYpHas cxema. Peructpbl MukponpoLeccopa, ux
3.5 | AJlY. MukponpoLieccopsbl. PYKTYP P porpou P

HasHa4yeHve, YCTPONCTBO ynpaBneHus. XapakTepucTuku
MUKponpoLieccopa.

13.2 Tembl (pasgensl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue
pasgena OQuCLUUMNnHLI

Bugbl 3aHaTui (Yacos)

Jlekunun

MNpakTnyeckme

CamocTtosiTenbHas

JTabopaTopHble pa6oTa

Bcero

OCHOBHble NONOXeHUS
n NpuHUMnel M3.
WNcTopus passutns M3.
dakTophl,
onpegensoLme
pa3BuTue M3.
Knaccudmkaums
msgenuin M3.
CoBpeMeHHble
HanpaBneHusi pa3BuTns
M3.

dusnyeckne ocHoBbI

nonynpoBogHu«koson M3.

Jlornyeckne anemeHTbl
W, NN, HE. Tabnuubl
WUCTUHHOCTU. Tabnuubl
paboTbl 3TUX
ycTponcTs. CxeMHble
0b03Ha4eHus.
OnemMeHTapHble CXEMbI
Ha ocHoBe KOMbOWHaL Wi
anemeHToB U, T,
HE.

10

BucTabunbHble s4enku.
Tpurrepbl. RS-Tpurrepsl,
JK-Tpurrepel. T-
Tpurrepsl. D-Tpurrepsl.

10

CueTuunkn. CyeTymnkm co
CKBO3HbIM MEPEHOCOM.
CVHXPOHHbIE 1
ACUHXPOHHbIE CYETHMKM.
Peructpbl.
MapanneneHbie 1
nocrnepoBaTerbHble
perucTpbl.

00

12

Wndppatopsl,
aelwmdpaTopsbl 1
cymMmmMUpyoLme
YCTPONCTBA, NX CXEMBI.
[lBon4HbIE 1
MHOropaspsigHble
CyMMaTOpbI.

OcHoBbI peanusauum
onepaTtmMBHbIX U

10




OOMNroBpeEMEHHbIX
3arMoOMUHAOLLNX
YCTPOWUCTB.

AJTY.
MwuKponpoLLeccopsl.

3avér

0
Wroro: 12| 0 | 26 | 34 72

14. MeToan4yeckune ykasaHmAa Ana odyvarowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI

Mpuctynaa K wm3yvyeHuo y4yebHOM AUCUMNIUHBLI, LenecoobpasHo O0O3HaKOMUTbCA C
yyebHOM nporpammMmon AUCLMMANHBI, 3NIEKTPOHHbLIM BapuaHT KOTOPOW pa3MELLEH Ha
cante b® BlI'Y. OT0 n03BONUT 06yYaloLWMMCS NOMYy4YnTb YETKOE NpeacTaBneHne o:
—nepevyHe W coaepaHun KOMMNeTeHUMWA, Ha (popMMpOBaHWE KOTOPbLIX HarnpasfeHa
ANCUMNIINHA,

—OCHOBHbIX Llenax 1 3agadax gucumnivHbl;

—NNaHnpyembIX pesynbTatax, NpeacTaBfeHHbIX B BUAE 3HAHWW, YMEHWA U HaBbIKOB,
KOTOpble JOMKHbI OblTb ChOPMUPOBaHBI B NpoLiecce U3yYeHNa ANCLUMNIINHDI;
—KONnMYyecTBe 4YacoB, NPeayCMOTPEHHbIX YY4EeOHbIM MaHOM Ha U3yvyeHue AUCLMMNIINHDI,
dopMy NPOMEXYTOHHOM aTTecTaumu;

—KONnMyecTBe YacoB, OTBEAEHHbIX HA KOHTAKTHYIO M HA CaMOCTOATENbHYI0 paboTy;
—hopMax KOHTAKTHON U CaMOCTOSATENBHOWN paboThl;

—CTPYKTYpe OMCUMUNANHBI, OCHOBHbIX pa3fenax n temax;

—CUCTEME OLEHNBaHUSA Y4eBHbBIX JOCTUMXKEHWUM;

—y4yebHO-MeTOANYECKOM 1 MHPOPMaLUMOHHOM obecnevyeHnm AUCUUNINHDI.

3HaHMe OCHOBHbIX MOSIOXKEHUN, OTPaXeHHbIX B paboyen nporpamme AUCLUNIUHLI,
nomoxeT oby4yalowmmMca OpMeHTUPOBATLCH B U3ydaeMOM Kypce, OCO3HaBaTb MeCTO U
poSib M3y4aemon AUCUMMINHBI B MNOAMOTOBKE BbINYCKHMKA, CTPOUTbL CBOK paboTy B
COOTBETCTBUM C TpeboBaHMUSIMU, 3aMN0XEHHBIMU B NporpamMmme.

OCHOBHbIMM (POpMaMK KOHTaKTHOW paboTbl MO AUCUMNINHE SABNATCA JeKuMn U
nabopaTtopHble paboTbl, MoceweHne KOTOopbiX 0bA3aTtenbHO Ons BCEX CTYAEHTOB
(kpome cTygeHToB, 0by4aloLWmMXca No0 NHOMBUAYANTbHOMY NIaHy).

MogrotoBka k nabopaTopHbiM paboTam BedeTCA Ha OCHOBE MNaHOB NabopaTopHbIX
paboT, KOTOpble pa3MeLLEeHbl Ha canTe dununana. B xoge noaroToBkM K nabopaTopHbIM
paboTam HeobXxoAMMO W3y4yuTb B COOTBETCTBMM C BOMpoOcaMn AN MOBTOPEHUSA
KOHCMEKTbl NEKUMA, OCHOBHYK IuTepaTypy, O3HaKOMUTbCA C AOMOMHUTENBHON
nutepatypon. Kpome TOro, cnegyet noBTOpUTbL MaTepuan rnekuuni, OTBETUTb Ha
KOHTPOSbHbIE BONPOChHI, BbIMOMHUTL YNPaXKHEHUS.

Mpwn noAroToBke K MPOMEXYTOYHOM aTTecTauun HeobxoauMo NOBTOPUTL MPOMAEHHbLIN
MaTepuarn B COOTBETCTBMM C y4ebHOM nporpaMmmon, NpMMepHbIM NepeyHemM BOMPOCOB,
BbIHOCALWMXCA Ha 3a4yeT. PekomeHayeTca wucnonb3oBaTb KOHCMEKTbl JieKuMn W
WUCTOYHMKK, MEpPEeYUCrieHHble B CMNUCKe nuTepaTypbl B paboyen nporpamme
ANCUMMNNNHBI, @ TaKKe PecypcCbl 3NEKTPOHHO-OUBINOTEYHBIX CUCTEM.

[Ana [OCTMXEHMS NNaHUPyeMbIX pe3ynNbTaToB 00yYeHUS UCNOSb3YITCH MHTEPaKTUBHbIE
nekuuun, aHann3 UMUTaLNOHHLIX MoLENEN.




15. NepeyeHb OCHOBHOW M AONONHUTENBLHOM NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nuTepaTtypa:

Ne

n/n McTouHunk
1 KoBaneHko A.A. OCHOBbl MWKPOSMEKTPOHWKK: y4eb. noc. Ans By30B.- 2-€ u3g., crep.- M.:
Akagemns, 2008
UrymHoB, B.H. ®usnyeckme oCHOBbI MUKPOSNEKTPOHMKIN: NpakTukym / B.H. rymHoB. - M.; BepnuH:
> Oupekt-Meawna, 2014. - 266 c.: un., Tabn., cxem. - bubnuorp.: c. 255. - ISBN 978-5-4475-3301-4;
To xe [OnekTpoHHbii pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=271707
(14.07.2018).
6) gononHUTENbHAA nNUTeparypa:
Ne
/n McTouHunk
3 Ecummo N.E. n gp. OCHOBbI MMKPOIANEKTpOHMKN: y4eb.- 3-e n3g., ctep.- CI16: JlaHb, 2008
®dunsk, M.M. KOHCTPYKTUBHO-TEXHOMOIMYECKME OCHOBbLI MUKPOINEKTPOHMKN: y4ebHoe nocobue /
M.M. ®unsk; MuHuctepctBo obpasoBaHust u Hayku Poccuinckon Pepepauun, PepepanbHoe
4 rocygapcTBeHHoe OGwogpkeTHoe obpasoBaTernibHOe y4vpexaeHue BbICLIEro npodecCuoHanbHoro

obpasoBaHma «OpeHOyprckuin rocygapcTBeHHbIN 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) MHPOPMAaLUMOHHbIE 3NEeKTPOHHO-00pa3oBaTeflbHble PECYPCHI:

Ne

a/n NcTouHunk
NrymHos, B.H. ®uanyeckme ocHoBbl MUKPOINEKTPOHUKM : y4ebHoe nocobue / B.H. NrymHoB. - M. ;
5 BepnuH : Anpekt-Meawna, 2014. - 358 c. : un., Tabn. - bubnuorp.: c. 345-346.

URL: http://biblioclub.ru/index.php?page=book&id=271708 (14.07.2018).

16. lNepeyeHb y4ebHO-MeTOANYECKOrO 0b6ecneyeHns AN caMoOCTOATENIbHOU
paboTbl

Ne
n/n

McToYHMK

1

MeTO,D,VI‘-IeCKI/Ie mMmaTtepuarnbl nNo gncuunninHe «OCHOBBI MUKPOIJNEKTPOHUKNY . -
http://bsk.vsu.ru/sveden/education#OOP

MatumH KO.A., Tkanny B.J1., BuBonaHues A.C., [lyaHukoB E.A. BBegeHne B MUKPOINEKTPOHUKY:

3 Y4yebHoe nocobue. - CI16: CMery NTMo, 2010. - 114 c.
http://window.edu.ru/resource/425/70425/files/itmo457.pdf (14.07.2018).
3axapos A.l'., KakypuH H0.B., ®ununeHko H.A. C6opHuk 3agay no gucumnnmHe "®usnyeckue
2 OCHOBbI MUKPO3neKTpoHukn". - TaraHpor: U3g-so TPTY, 2005. - 91 c.

http://window.edu.ru/resource/927/28927/files/tsure153.pdf (14.07.2018).

17. UHcpopmaLMOHHBbIE TEXHOSOMMK, UCNOoNb3yeMble ANA peanu3auun yyebHom
OUCLUNIUHBI, BKITIOYaAa nporpamMmHoe obecnevyeHne, MHPOPMaLUUOHHO-
cnpaBoOYHble CUCTEMbI U Npod)ecCUoHanbHble 6a3bl AaHHbIX

nporpammHoe ob6ecneyeHue:

-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

MHOPMaLNOHHO-CNPaBOYHbIe CUCTEMbI U NPOdeCcCUOHanbHble 6a3bl AaHHbIX:



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

—®epnepanbHbin nopTan Poccuinckoe obpasoBaHume — http://www.edu.ru/;
—WHpopmaumoHHasn cuctema «EgmHoe okHO goctyna Kk obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHblii LEHTP MHOPMAaLMOHHO-06pa3oBaTeNbHbIX PECYPCOB —
http://fcior.edu.ru;

—Jlekummn Begywmnx npenogasaTtenen By3oB Poccun B CBOOGOAHOM AOCTyne —
https://www.lektorium.tv/;

—OneKTPOHHO-6MbnNnoTevHasa cuctema «YHmBepcuteTckas ombnuoteka online» —
http://biblioclub.ru/.

18. MaTepunanbHoO-TeEXHUYECKOe obecneyeHne AUCLUNIUHDI:

Habop agemoHcTpaumoHHoro obopygoBaHus (HOYTOYK, 3KpaH, MyrnbTMMeananpoekTop
EPSON), reHepatop [-3-112 (4 wrtykun), reHepaTtop [3-109, reHepatop [3-111,
ocuunnorpad C1-93 (2 wTtykmn), ocumnnorpad C1-67 (2 wTtykmn), ocumnnorpacdp MOS
620, yctponcTtBo K — 4826 (4 wTyKn).

19. PoHA OLeHOYHbIX CpeACcTB

19.1. NepeyeHb KOMNETEHUUN C yKa3aHMeM 3TanoB hopMUpPOBaHUSA U NNAHUPYEMbIX
pe3ynbTaTtoB 00y4YeHuA

COOTBETCTBUN C

00s1208pEMEHHbIX 3arMOMUHaWUX
ycmpodicms, npuHuyunsi pabomsi u

MUKPO3/IEKMPOHHOU OCHO8bI
cospemeHHbIx OBM) ¢ cogepxaHnem
npenogaBaeMbIxX y4ebHbIX NPeaMeTOB.

Tabnuubl paboTbl 3THX

TpeboBaHnaMM ycTponcTB. CxemHble
QYyHKUUOHUPOBaHUS

obpasoBarenbHbIX 0603HaYveHus.
MUKPOMpOUEccopos Kak

CTaHAapToB. OnemMeHTapHble CXeMmbl

Ha OcHoBe KOMBMHauwi
anemeHToB U, NJTA, HE.
1.4. BuctabunbHble
ayenkn. Tpurrepbl. RS-
Tpurrepsbl, JK-Tpurrepbi.
T-tpurrepsl. D-Tpurrepbi.
1.5. CyeTtumkn. CyeTUMKM
CO CKBO3HbIM
nepeHocomMm.
CVHXPOHHbIE 1
ACMHXPOHHbIE CHETUMKMN.

Kog n MnaHnpyemble pesynbTaTtbl 0Oy4eHns OT1anbl opMmnpoBaHms
copepxaHue (nokasaTenu gOCTMXeHMs 3a4aHHOro KoMneTeHumMu (pasgensl $0C*
KoOMneTeHuun YPOBHSI OCBOEHUSI KOMMETEHLIMM (TemMbl) gUCLMNAWHBI UK (cpeactBa
(vnn ee yactn) nocpeacTsoM (oOpMUPOBAHMS 3HAHUIA, MoZyns n nx OLeHVBaHus)
YMEHWI, HaBbIKOB) HaVMEHOBaHWE)
1.1. OCHOBHbIE
NMONOXEHNST U MPUHLAMbI
M3. UcTtopus passutus
M3. dakTopl,
onpegensoLme
passutue M3.
Knaccudumkaums
nsgenun M3.
. CoBpeMeHHble
3HaTb:
HanpaBneHus pa3BuTKs
— CB$13b TEOPETUYECKUX OCHOB U M3
TEXHOJSOIMYECKMX NPUEMOB )
MK-1: P 1.2. dusunyeckne
MUKPO3MEKTPOHNKN (ghusuyeckue
rOTOBHOCTb o OCHOBBbI
OCHOBbI 11011yrPOB8OOHUKOBOU .
peanu3oBbIBaTb NnonynpoBOLAHUKOBOM
MUKPO3IEKMPOHUKU, MPUHUUIIbI
obpasoBareribHble M3.
1OCMPOEHUST MUKPO3/TIEKMPOHHbIX
nporpamMmsbl no MPUBOPOE U YCMpoLicMe, 0CHOBbI 1.3. Jlornyeckne
y4ebHbIM eanusauuu};)ne amuef;b/x u anemenTsl U, UIA, HE. Na6opatopHble
npegmeTam B p p Tabnuubl ICTUHHOCTW. paGoTbl



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/

Pernctpsbl.
MapannenbHbie n
nocregoBaTteribHble
perucTpsl.

1.6. lWudbpatoptil,
Jelwmncppatopsl n
CyMMUpYIOLLIME
YCTPOMWCTBA, UX CXEMBI.
[lBonYHbIE 1
MHoropaspsiaHble
CyMMaTopbl.

1.7. OcHoBbI
peanusauum
onepaTuBHbIX 1
O0MroBpEMEHHbIX
3arnoMmMHaLLNX
YCTPOWNCTB.

1.8. AlY.
Mukponpoueccopsl.

YMmeTb:

— CTaBWUTb NO3HaBaTebHbIE Lenu
y4yebHOWM OeATENbHOCTY;

— OCYLLECTBNSATb CAMOKOHTPOJb U
CaMOOLEHKY CBOWX Y4EBHbIX
JOCTUXEHWUI;

— NPUMEHATb HaBblkn BnageHus KT,

1.2. dusnyeckme
OCHOBbI
nonynpoBOAHUKOBOM
M3.

1.3. Ilornyeckune
anemeHTbl U, NN, HE.
Tabnuubl ICTUHHOCTW.
Tabnuubl paboTbl 3THX
ycTponcTB. CxeMHble
0003HauyeHus.
OnemMeHTapHbIe CXEMbI
Ha ocHoBe KOMBUHaL M
anemeHToB U, UJTA, HE.
1.4. BuctabunbHble
avenkun. Tpurrepbl. RS-
Tpurrepsl, JK-Tpurrepbi.

NPOEKTHOW N nccrefoBaTenbCKon T-tpurrepbl. D-TpUrTepbl. | 33 uTa
OeATenbHOCTbIO B NpoLecce U3ydyeHus 1.5. CyeTtumku. CyeTUMKK Na6opaTopHbie
MUKPOSMEKTPOHUKY; CO CKBO3HbIM paboThi
— OCYLLEeCTBNATb AeATEeNbHOCTb MO nepeHocomMm.
paspaboTaHHbIM nporpammam y4ebHbix | CMHXPOHHbIE 1
npeamMeToB (MPUMEeHSIMb HasblKu ACMHXPOHHbIE CHETUUKMN.
MmodenuposaHusi NonynpPo8oOHUKO8bIX PerucTpbil.
npu6opoe npu nomowu npozpammHbix | NapannensHbie n
cpedcme K peweHuro 3aday WKonbHo20 | NocneaosaTterbHble
Kypca UHhopMamuKu U ¢bU3UKU). perncTpbl.

1.6. lWncppatopsl,

AelumndpaTopsbl U

cymMmmMupytoLLme

YCTPOMWCTBA, UX CXEMbI.

[BOMYHbIE 1

MHoropaspsaHble

CymMMaTopbl.

1.8. AJTY.

Mwkponpoueccopbl.
imeTb HaBblku: 1.3. Ilornyeckue
— nccnepoBaTernibCKOM U MPOEKTHOM anemeHTbl N, A, HE.
OEATENbHOCTY; Tabnuubl NCTUHHOCTMW.
- 06LI.|,eI'IOJ'Ib3OBa.TeJ'IbCKOI/I UKT- Ta6n|/|vub| paboTbl 3TNX NaGopatopHsie
KOMMETEHTHOCTH; ycTponcTB. CxemHble aGOThI
— obweneparorndeckon NKT- 0603HayeHus. P
KOMMETEHTHOCTH; OnemeHTapHbIe CXeMbl

npegmeTHo-negarornyeckon UKT-
KOMMETEHTHOCTHU.

Ha ocHOBe KOMOUHaL Wi
anemeHTtoB U, NI, HE.




1.7. OcHoBbI
peanusauuu
onepaTUBHbIX 1
O0NroBpEMEHHbIX
3arnoMmMHaLLNX
YCTPOWNCTB.

1.8. AlY.
Mwukponpoueccopbl.

MK-4:
CNocobHOCTb
ncrnonb3oBaTb
BO3MOXHOCTU
obpasoBaTtesbHon
cpeabl ansi
JOCTUXEHUSA
NUYHOCTHBIX,
MeTanpenmeTHbIX
N npeamMeTHbIX
pe3ynbTaToB
obyyeHus n
obecneyeHus
KadecTBa y4yebHo-
BocnuUTaTernbHOro
npotecca
cpeacTBaMu
npenogaBaemblx
y4ebHbIX
npegMeToB

3HaTb:

— TexHonornyeckue npmemsl
AVCLMMINHBI (OCHOBbI peanusaumm
onepaTMBHbIX U ONTOBPEMEHHbIX
3anoMUHaLWMX YCTPOWNCTB), nexatune
B OCHOBE NOCTPOEHUss MaTeMaTUyYeCKnX
Mogenen B 9KOHOMUKE, SKOHOMETPUKE
nT.a.

1.3. NNornyeckue
anemeHTbl U, N, HE.
Tabnuubl UCTUHHOCTW.
Tabnuubl paboTbl 3TNX
ycTponcTB. CxemHble
0603HayeHus.
OnemMeHTapHbIe CXEMbI
Ha OCHOBE KOMOMHaLWN
anemenToB U, TN, HE.
1.4. buctabunbHble
s4erikn. Tpurrepbl. RS-
Tpurrepsbl, JK-Tpurrepbi.
T-Tpurrepsl. D-Tpurrepbi.
1.5. CueTtunkn. CHeTumnkm
CO CKBO3HbIM
nepeHocomMm.
CVHXPOHHbIE 1
ACMHXPOHHbIE CHETUUKMN.
Peructpsbl.
MapannenbHble 1
nocnegosaTesibHble
perncTpsl.

1.6. lWundbpatoptil,
AewmdpaTopsl 1
cymMmmupytoLLme
YCTPOMWCTBA, UX CXEMBI.
[BonYHbIE 1
MHoropaspsiaHble
CyMMaTopbl.

1.7. OcHoBbl
peanusauum
onepaTUBHbLIX U
[ONrOBPEMEHHbIX
3anoMMHaKLLIMX
YCTPOWCTB.

JlabopaTtopHble
paboThbl

YmeThb:

— UCNONb30BaTb 3HAaHWE OCHOB
MUKPO3NEKTPOHUKN AN nepeBoaa
MHOPMaLIMK C ECTECTBEHHOTO A3blKa
Ha A3bIK MaTEMaTUKN N PU3NKN n
obpaTHo;

— MPUMEHATb 3HAaHNSA OCHOB
MUKPOINEKTPOHUKN B ONNUCaHWUMN
NPOLECCOB U SIBNEHUI B Pa3fnyHbIX
obnacTsax 3HaHus;

— OCYLLECTBIATbL NOMCK U OTOOP
WHpopmaLum, Heobxoanmon anis
peLLeHnsa KOHKPETHOM 3agaun

1.2. ®nsunyeckme
OCHOBBbI
nonynpoBOAHMKOBOM
M3.

1.3. Ilornyeckune
anemeHTbl N, A, HE.
Tabnuubl ICTUHHOCTW.
Tabnuubl paboTbl 3THX
ycTponcTB. CxeMHble
0003HaueHus.
OnemMeHTapHbIe CXEMbl
Ha ocHOBe KOMOWHaL Wi
anemeHTtoB U, UJTA, HE.
1.7. OcHoBbI
peanusauum
OonepaTUBHbIX U
[ONTOBPEMEHHbIX
3anoMUHaKLLNX
YCTPOWCTB.

1.8. AIlY.

JlabopaTtopHble
paboThbl




Mwukponpoueccopbi.

BnapeTb:

— cofepxaTenbHOW nHTepnpeTaumen
afjanTtauuen TeopeTU4ecKUx 3HaH1m no
npenogasaembiM NpegmeTam Ans
pelleHns obpasoBaTenbHbIX 3a4ay;

— MOHATUAMM U MeTOAaMM
MMUKPOSMEKTPOHMKN HA YPOBHE,
nossonstoLlem hopmynmpoBaTth U
peluaTb 3aayun, BO3HMKaoLLMe B Xoae
y4yebHON AeaTensHOCTM No
MaTemaTuke, nHopmMaTuke 1 pusnke,
a Takke B NpakTuyeckom
aeaTenbHocTH, Tpebyowue
yrnybneHHbIX npodeccnoHanbHbIX

1.2. dnsnyeckme
OCHOBBI
NonynpoBOAHMKOBOM
M3.

1.3. Ilornyeckune
anemeHTbl U, N, HE.
Tabnuubl NCTUHHOCTW.
Tabnuubl paboTbl 3THX
ycTponcTB. CxeMHble
00o3HauyeHus.
OnemMeHTapHbIe CXEMbI
Ha ocHOBe KOMOUHaL WA
anemeHToB U, UITA, HE.
1.4. buctabunbHble
saderikn. Tpurrepbl. RS-
Tpurrepsl, JK-Tpurrepbi.
T-tpurrepsl. D-Tpurrepbi.
1.5. Cyetumkn. CyeTymkmn
CO CKBO3HbIM
nepeHocomMm.

3HaHWUn; CMHXPOHHbIE 1 JlabopaTopHble
— HaBblkamy (hopmanmsaumm ACHHXPOHHbIE cyeTunku, | PaboThl
TEOPETUYECKMX U NPUKNaaHbIX PerncTpbi.
npakTUyeckmx 3agad (ModesiuposaHusi MapannensHie 1
ros1yrnpoe8oOHUKO8bLIX npubopos rpu NOCNeaoBaTENbHbIE
rnomMowu rnpozpaMmHbix cpedcms, SrVCTDbI
rpuMeHeHuUs1 MemooOuKuU F1) 6 LlJv? q)baTopbl
UHmMeprpemauyuu pe3ynbmamos [eLNdPaTOpbI ¢
MoOenupo8aHusi MosynpPoO80oOHUKO8bIX CyMMUpyIoLLe
npubopos); YCTPOWCTBA, X CXEMBbI.
— NPaKTUYECKMMMN HaBbIKaMM [IBOMYHbIE 1
ncnonb3oBaHUsA obpasoBaTensHON MHOrOpaspsiaHble
cpeabl Anst AOCTWXKEHUST MUYHOCTHbIX, CyMMATOpbI.
MeTanpeaMeTHbIX 1 NPeaMETHBIX 177 OcHOBBI
pes3ynbTaTtoB obyyeHnss matemaTuke, peanvsauum
WHopmaTuke n pusuke. onepaTUBHbIX 1
OONrOBPEMEHHbIX
3aNoMMHaKLLMX
YCTPOWCTB.
1.8. AJTY.
Mwkponpoueccopebl.
.. Bonpochl k
MpomexyTo4yHas aTrecTauus — 3a4éT 3a4éTy

19.2. OnnucaHue KpuTepmeB U LWIKamNbl OLEHNBAHUA KOMNEeTeHUUN (pe3ynbTaToB
oby4yeHus) Npu NPoMexXyToO4YHOWN aTTecTaumum
[nsa oueHnBaHMA pe3ynbTaToB 06y4eHMs Ha 3a4eTe UCMOMb3YTCA OLLEHKM — 3a4TEHO U

He 3a4TeHo.




CoOTHOLLEHWE nokasaTenen, Kputepues U LKalbl OLeHBaHNA Pe3yribTaToB o6yqu|/|;|

YpoBeHb
o cchopmumpo-
KpuTepun oueHnBaHUS KOMNETEHLUI LWkana oLeHok
BaHHOCTM
KOMMEeTeHLNN
JlabopamopHbie pabombi 8bIrofIHEeHbl, 0GhopMIIeHbl (8 mempadu
PYKOMUCHBIM MeKCmoM usiu rpedcmassieHbl 8 8ude pacriedamaHHo20
mekcma); He MeHee 4YeM [0 roflIo8uHe slabopamopHbix pabom om ba3osebiti 3aumetio
obwezo ux 4ucna npedcmassieHbl OMBEMbl Ha COOMEemcmeyuue ypOBeHb

80rpOChbl 8 MUCBMEHHOU unu ycmol ¢popme (YUucno npasuribHbIX
omeemos dormKHO cocmassisims He MeHee 70% ).

JlabopamopHbie pabombl He 8bINOMHEHbI, TU6GO HE OQOPMIIEHbI U He
rnpedcmaerneHsl, 1ubo npasusibHble 0meemsl Ha coomeemcmayuwjue
80r1pOCkl 8 NUCbLMEHHOU unu ycmot ¢popme cocmaensitom meHee 30%
o kaxaoli pabome

He 3aumeHo

19.3. TunoBble KOHTPOSibHble 3adaHUA WU UHble MaTepuanbl, Heobxoaumbie AnNsA
OLleHKU 3HaHWN, YMEHWMN, HaBbIKOB U (UNU) onbiTa AeATENIbHOCTU, XapaKTepusyrouwme
atanbl (OpMMPOBAHUA KOMMETEHUMA B nMpouecce OCBOEHUA obpa3soBaTernibHOMN

nporpaMmmbl
19.3.1. NepeyeHb BONPOCOB K 3a4eTy

KogoBoe croBo, nornyeckne Hynb 1 eanHuLa.
Lindposble ycTponcTea.

MonoxutenbHas v oTpuuaTesibHaaA Nornkun.

KritoueBoun norn4ecknmn snemMeHT.

CtpobupoBaHue.

Nckntovarowee UINA.

10. MaxopuTapHbI 3NEeMEHT, MaXXOpPUTapPHbIV KnanaH.

CoNoOaR~LN -

MoTeHunanbHbIN cNOcob NpeacTaBneHNs NOrMYECKUX YPOBHEN.

11. MuHuMM3aumsa nornyecknx yHKUMn no kaptam KapHo.

12. KombuHaumMoHHOEe YCTPONCTBO.
13. [NocnepoBaTenbHOCTHOE YCTPOUCTBO.

[V3BIOHKTOP, KOHBIOHKTOP, MHBEPTOP, anemMeHT LLeddepa, anemeHT lNupca.
@PYHKUMOHANBbHO NOMHaa cucTtemMa norm4ecknx OyHKLUN.

14. buctabunbHas siuenka, Tpurrep, 3anpeweHHaa KoMouHauns curHanos,

ACUHXPOHHbIE, CUHXPOHHbIE TPUITEPBI.
15. [ByxcTyneH4aTtble TpUrrepsbl.
16. CdyeTHbIN TpUrrep.

17. CueTymkun. EMKOCTb cyeTumnka. Knaccmumkauma cHeTYNKOB.

18. Peructpebl. Peructpbl xpaHeHus, casura.
19. YHuBepcarnbHble CHETUNKN.

20. LWwudpaTtop, gewmndpaTop, npeobpasosaTenib KOAOB, NOSTyCyMMaTop, CyMmaTop,

NOSHbIN CymMmMarTop.

21. 3anomuHarowmin ycTpomncTBa, OCHOBHbLIE XapaKTEPUCTUKM.

22. O3Y n MNay.

23. CrtpykTypHasa cxema BAC O3Y.

24. ApudMeTUKo-norn4yeckoe yCTponucTBo.

25. Mukponpoueccop, ero CTpykTypHasi cxema.

26. Peructpbl MukponpoLeccopa, Ux HazHayYyeHue, yCTPOMUCTBO yrnpaBlieHus.

27. XapaKTepucTUKM MUKpOMpoLieccopa.




19.3.2. TemaTuKa ¥ NNaHbl NabopaTopHbIX padoT

JlabopamopHasi paboma Ne 1. SnemeHmapHble cxeMbl Ha OCHO8e KOMbuHauyuu
anemeHmos U, UJ1N, HE.
MnaH paboThbl
1. Ilornyeckune anemeHtbl N, AJTN, HE.
2. Tabnuubl UICTUHHOCTMW.
3. Tabnuubl paboTbl yCTPONCTB.
4. CxeMHble 0603Ha4YeHns

KoHTponbHbIe BONPOCHI 1 3a0aHuS
1. KakoBbl HazHa4yeHne n 0bnacTb NPUMEHEHNS NTOrMYECKUX SNEMEHTOB?
2. lante onpeaeneHne 0CHOBHbLIM JTOrMY4ECKUM (PYHKLMSM.
3. Mo cBeToAMOAHOMY MHAMKATOPY OnpeaennTe YpoBeHb NTOMMYECKOro curHana Ha
BbIXO€E CXEMbI.
4. Onpegenunte No BbIXOAHbIM AaHHbIM TUMbI NTIOTMYECKMUX ANTEMEHTOB B CXEME.
5. Mo mapkmnpoBKe NMHTErpanbHbIX MUKPOCXEM, PACMONOXEHHbIX HA UCMONb3yeMOW
nnarte, 4anTe NX XxapakTepUCTUKY.
6. Miccneaynte paboTy NOrMyecknx yCTpomcTs, NocneoBaTenbHO UCNOMb3ys
TexXHosornyeckume KkapTbl. BbinonHuTe Ans KaXkaon cxembl crieayolime 3agaHus:
a) 3anonHuTe Tabnuubl UICTUHHOCTY,
6) ncnonb3ys NonyYeHHble AaHHble, ONpeaennTe Nornyeckne aNemMeHTbl,
B) HA30BUTE BbINONHAEMbIE UMW (PYHKUMM anrebpbl Normku,
r) 0603HaybTe NOrMYeckne aremMeHTbl Ha CXeme COOTBETCTBYHLLUMM YCITOBHBIMMN
ob603Ha4YeHnaMN,

A) 3anuwnte hopMyrbl, BbipaxkatoLme CBA3b MeXay BXOAHbIMU U BbIXO4HbIMM
XapaKkTepuCcTUKaMMm:

x1 |x2 |y1 |y2
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=~ X1

= X2 h2a D2.2

Y1l (Y2 |

AsTomart | dyHKkums | Popmyna
D2.1
D2.2

JlabopamopHasi paboma Ne 2. Tpuzzepsbi
MnaH paboThbl
. OBO6LWEHHaga CTpyKTypa Tpurrepa.
. RS-Tpurrepbl. Kaptbl KapHo.
. JK-Tpurrepsbl.
. T-Tpurrepsbl.
. D-Tpurrepsbl.

abrhowND -~

KoHTponbHbIE BOMNPOCHI 1 3aaHus
. lanTte onpepenexuve Tpurrepa.
. Kakune knaccmdgmkaumMoHHbIe NPpU3HaKM TPUITEpPOB BaM U3BECTHbI?
. Kakve tunbl Tpurrepos no norvke yHKLMOHMPOBAHNS BaM U3BECTHbI?
. Kakune tunbl Tpurrepos no cnocoby 3anncu nHgopmaumm Bam U3BECTHbI?
. Kakune Tunbl TpurrepoB No MOMEHTY peakuumn Ha TakTOBbIN CUrHan Bam U3BECTHbI?
. Kakve ynpasnsiowmne curHansl TpurrepoB Bam U3BECTHbI?

O, WN--



7. Kakve NHpopMaLUMOHHbIN curHanbl TPUITEPOB Bam U3BECTHbI? Kakne ons kakux

TUNoB?

8. CocTtaButb Tabnumuy UCTMHHOCTK ANS TpUrrepa, CornacHo BapuaHTy.

9. MMHMMKM3MpPOBAaTBL NOrMyecKoe BblpaXxeHne, Ucnorib3oBas KapTy KapHo.

10. CocTaBuTb CXeMY, UCNONb30BaB MOMy4EHHOE FIOrNMYecKoe BblpaXeHue.

11. Hanucatb Verilog-mogynb, peanuaylowmnn yHKUMOHANbLHOCTL TpuUrrepa,
MCNosb30BaB NPUMUTUBHI.
12. HanncaTb 0TNnagoYHbIn CTEHS, KOTOPLIN Obl BbINOSTHAN BCECTOPOHHIO NPOBEPKY
HaNMCaHHOro Moayns:

JlabopamopHasi paboma Ne 3. Cuemyuku. Pecucmpni
MnaH paboThbl

CYeTunKM CO CKBO3HbBIM nepeHocoMm.
CVIHXpOHHbIe CYETYUKN.

Howmep Tun tpurrepa no | Tun Tpurrepa no Cnocob ynpasiaeHns Tun Tpurrepa no
BapHaHTa TOTHKE crnoco0y 3amucH (1714 CHHXPOHHBIX COCTaBY TOTHYECKHX
(QYHKIHOHHPOBAH A HHpOopMaLHH TPUITEPORB) 37IEMEHTOB
1 RS ACHHXPOHHbBIE - H-HE
2 RS ACHHXPOHHBIC - NJIN-HE
3 RS ACHHXPOHHBIC - H-NJIN-HE
4 RS CHHXPOHHBIC Mo NPAMOMY VPOBHIO NJIN-HE
5 RS CUHXPOHHBIE Mo NPAMOMY VPOBHIO HN-HE
6 RS CHHXPOHHbIE 10 HHBEPCHOMY YPOBHIO WJIN-HE
7 RS CHHXPOHHBIC 0 HHBEPCHOMY YPOBHIO H-HE
8 RS CHHXPOHHBIC Mo nepeaHeMy GpoHTY HWJIN-HE
9 RS CHHXPOHHBIC o nepeaHeMy QpoHTY H-HE
10 RS CHHXPOHHBIC 1o 3aaHeMy GpoHTy HJIN-HE
11 RS CHHXPOHHBIE 10 3anHeMy QpoHTY H-HE
12 JK ACHHXPOHHbIC - HJIN-HE
13 JK ACHHXPOHHBIC - H-HE
14 JK ACHHXPOHHBIE - HJIN-N-HE
15 JK CHHXPOHHBIE no NpAMOMY YPOBHIO N-HE
16 JK CHHXPOHHBIE 110 [PSMOMY YPOBHIO NJIN-HE
17 JK CHHXPOHHBIE 10 HHBEPCHOMY YPOBHIO H-HE
18 JK CHHXPOHHBIC N0 HHBEPCHOMY YPOBHEO NJIN-HE
19 JK CHHXPOHHBIE 1o NepeaHeMy QpoHTY H-HE
20 JK CHHXPOHHBIE 1o nepeaHemy QpoHTy NJIN-HE
21 JK CUHXPOHHLIE 1o 3aasemy Gpourty HN-HE
22 JK CHHXPOHHEIE 110 3a1HeMy (PpPOHTY WJIN-HE
23 i ACHHXPOHHbBIE - N-HE
24 1 ACHHXPOHHBIC - MJIN-HE
25 1k ACHHXPOHHbIE - H-MJTN-HE
26 T CHHXPOHHBIC 10 NPSMOMY YPOBHIO NJIN-HE
27 T CHHXPOHHBIC Mo NPAMOMY YPOBHIO N-HE
2 T CHHXPOHHBIE M0 HHBEPCHOMY YPOBHIO MJIN-HE
2 ik CHHXPOHHBIC [10 HHBEPCHOMY YPOBHIO H-HE
30 T CHHXPOHHBIC 1o nepeasemy dpoHTy MJIN-HE
31 T CHHXPOHHEBIC Mo nepeaHeMy QpoHTy N-HE
32 il CHHXPOHHBIE no 3aaHeMy GpoHTy NJIN-HE
33 T CHHXPOHHBIE 1o 3aaHeMy GpoHTy H-HE
34 D CHHXPOHHBIC [0 NPSMOMY YPOBHIO MJIN-HE
35 D CHHXPOHHBIC M0 MPAMOMY YPOBHIO N-HE
36 D CHHXPOHHBIE M0 HHBEPCHOMY YPOBHIO MJIN-HE
37 D CHHXPOHHBbIEC [0 HHBEPCHOMY YPOBHIO N-HE
38 D CHHXPOHHBIC no nepeaHeMy GpoHTy NJIN-HE
39 D CHHXPOHHBIC 1o nepeaHeMy GpoHTY -HE
40 D CHHXPOHHBIE no 3aaHeMy (GpoHTY NJIN-HE




ACUHXPOHHbIE CHETYUKN.
MapannenbHble perncTpobl.
lMocnepoBaTernbHbIE PErUCTpPSI.

KoHTponbHble BONPOCHI 1 3aaHus
1. Kak HanTn coCcTofHMe cHeTumnKa, Nosnb3ysiCb BECOBbIMU KO PMLMEHTAMU €r0
ABOWNYHbIX pa3pagos?
2. Yem OoTNnYaeTCs aCMHXPOHHbIN CYETUYMK OT CUHXPOHHOIO?
3. Kak HanTn 3Ha4yeHns BECOBbIX KOA(P(PULUNEHTOB OBOUYHbBIX Pa3psaoB U PeXUM
paboTbl cHeTYNKa (CYMMUPOBAHUE NN BblMUTAHWE) NO BPEMEHHBIM AuarpaMmMmam
BbIXOOHbIX CUrHanoB?
4. Kak B XayLLeM pexunme oCyLLeCTBUTb CUHXPOHMU3aLMIO pa3BepTky nyva
ocuunnorpadga curHanaMmm BHeLHero 3anycka?
5. Kak nosiCHUTb pasnuyHble pexumMbl paboTbl CUHXPOHHOIO ABOUYHO- AECATUYHOIO
cyeTymka, nosnbaysck ero YIO?
6. KakoBbl 0COBEHHOCTN (hOPMUPOBAHNSA BXOLHbIX U BbIXOAHbLIX CUrHanoB
pPEeBEPCMBHOIO CHETYMKA MMMNYbCOB B MHTErpanbHOM UCMOSTHEHUN B Pa3NUYHbIX
pexumax paboTtbl?

7. ccnepoBaTtb aCMHXpOHHbIVI CHETHUK NMNYJIbCOB:

G Q2 Q3

Lo L
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a1 a2 Q3
8. VccnepoBaTb ABONYHO-AECATUYHbLIA aCUHXPOHHbBIN CHETYUK B MHTErpasribHOM

UCMOJTHEHUN:
a1 Q2 Q3 Q4
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JlabopamopHasi paboma Ne 4. Llugphpamopsbi, Oewughpamopb! U CyMMuUpyrou,ue
ycmpolicmea
MnaH paboThbl
. Cxembl WwWndpatopa n gewmdpatopa.
. WndppaTtopsl 1 geumdpaTtopbl Ha NOrMYECKUX rIeMEHTax N Ha MUKpOCXeMax.
. IBOMYHbIE CyMMaTOpbI.
. MHoropaspsgHble cymmaTtopbl.

A OWON =

KoHTponbHbIe BONPOCHI U 3a4aHus
. OB6bACHUTE NpMHUMN OeNCTBUSA WwndpaTtopa.
. O6bACHUTE NpUHUMN gencTBUA geumndpaTopa.
. Kakne ocobeHHOCTU nmeeT gewmndpatop Koga ans 7-cerMeHTHoro nHankaropa?
. [ae npumeHsitoTes wngpartopbl 1 gewmndgpatopb!?

A OWON -



5. [Ina BOCbMMBXOA0BOrO Aelumdparopa Ha normyeckux anemeHtax AJ1A:
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NocTpouTb Tabnuuy NCTUHHOCTW.
6. Mo Tabnuue NCTUHHOCTU TPEXBXOO0BOrO AelungpaTopa Ha fIOrMYecKknx anemMeHTax

N n HE:

Ne [eouyHbiit kog Mo3uyuonHei kog
AN A AR A AR AR AL
0 0 0 0 0 0 0 0 0 0 0 1
i 1 o+ 0 ! 1 0 0 0 0 0 0 1 0
(2] 0 1 0 0o /Jo]o0o 0] 0] 1 0|0
[ 3] 0 ! 1 1 oo oo 1]o]o] 0
4 110 0o (oo o1 0 lof] oo
5 1 ' 0 1 0 0 1 0 0 0 0 0
] 1 1 0 0 1 0 0 0 0 0 0
{7 1,1 1 1 0 0 0 0 0 0 0

NMOCTPOUTb E€ro CXEMY.
JlabopamopHast paboma Ne 5. Apugpmemuko-noz2udeckue ycmpoticmea (AJ1Y)

MnaH paboThbl
. OcHoBHbIe onepaunun, BoinonHaemble AJTY.
. Tabnuupbl nctuHHocTn AJlY.
. Mpoueccopbl 1 MUKpONpoOLLEeCCOpPbI.

WN -

KoHTponbHbIE BONPOCHI U 3a4aHuUs
. Mepeuuncnute ocHOBHbIE onepauuu, BbinorHsaemble AJlY.
. Kak npegcraBuntb oTpruaTenbHoOe YNCNO B ONOSTHUTENBHOM Koae?
. CoctaBbTe Tabnuuy MCTUHHOCTM AN onepaumn nckniodarowiee-UJ.
. Kak nonyuntb o6paTtHbIi KOA N5 NONOXUTENBHbLIX U OTpULaTenbHbIX Yncen?
. Kak nonyunTtb 4ONONHUTENBHBLIN KOA A5 NOMOXUTENbHbBIX 1 OTpULaTeNbHbIX Yncen?
. Uem otnuyatoTcs norndeckne n apugmetTndeckne onepaumm?

OO WN -



7. Kak ¢ nomowbto AJTY BbINONHUTL Onepauuio YMHOXEHNSA onepaHaa Ha 27

8. Kakyto onepaumto BbinonHaet AlTY npu S = 1010Bnu M = 1?

9. 3anuwwnTte 3akoH ae MopraHa.

10. /3 Kaknmx OCHOBHbIX YCTPOMCTB COCTOUT npoLeccop?

11. Kakoe 4ncno norndecknx n apudmeTmyecknx onepaumin MoxeT BbliMONHUTb
paccmaTpuBaemoe AJlY:

YnpaasioLe CHrHabl BeinonusemMble onepaunu
Ss S, S, Se | Jlornueckue M = | Apudpmernyeckne M = (0
0 0 0 0 A A+C,
0 0 0 1 AvB (AvB)+C,
0 0 1 0 AAB (AVB)+C,
0 0 1 l 0000 1111+ C,
0 ' 0 0 AAB A+(AAB)+C,
0 | 0 1 B (AVB)+(AAB)+C,
0 | 1 0 A®B A+B+C,
0 I I 1 AAB 1111+(AAB)+C,
| 0 0 0 AVB A+(AAB)+C,
1 0 0 1 AGB A+B+C,
1 0 1 0 B (AVB)+(AAB)+C,
1 0 1 I AnB 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. MeToanyeckue Mmatepuansl, onpegensrowme npoueaypbl oLeHUMBaHUA
3HaHWW, YMEHUW, HAaBbIKOB U (UNK) onbiTa AeATENbHOCTU, XapaKTepuU3yroLmux
3Tanbl POPMUPOBAHUA KOMMNETEHLUN

OueHka 3HaHWW, YMEHWM W HaBbIKOB, XapakTepusywwas atanbl POpPMUPOBaHUS
KOMMNEeTEHUMA B paMKax U3ydeHuUss AUCLMNIIMHBbI OCYLLECTBNAETCA B XO4e TeKyllen u
NPOMEXYTOYHOW aTTecTauum.

Tekylnn KOHTPOSb YCNeBaemMoCTM MPOBOAMTCA B COOTBETCTBUM C [lonoxeHuem o
Tekylwen aTrectaumm obyyarowmxcs Mo nporpamMmam  Bbiclero obpasoBaHus
BopoHexckoro rocygapCTBEHHOIo yHMBepcuTeTa. TekylurM KOHTPOSb YyCneBaeMoCTH
npoBoguTca B dopMax: ¢hpoHmaribHbIX 0rnpocos, nabopamopHbix pabom. Kputepun
OLleHMBaHWNA NpUBeLEHbI BbiLLE.

MpomexyToyHaa aTTecTaums npoBOAMTCA B COOTBETCTBMM C [lonoxeHuem o
NPOMEXYTOYHOW aTTecTaumnmn oby4varoLmxcsa no nporpaMmam BbicLiero obpasoBaHums.
KOHTPONbHO-M3MepUTENbHbIE MaTepuanbl NPOMEXYTOYHOM aTTecTaumn BKIOYaKT B
cebs TeopeTmyeckne BOMPOChI, NO3BONAOLME OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWNA.
Mpw oueHMBaHMN UCMOMb3YOTCA Ka4YeCTBEHHbIE LWKanbl OLeHOK. Kputepumn oueHnBaHmns
npvBeaeHbI Bbille.



