MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
IudpoBbie ycTpoiicTBa U MUKPONPOL[eCCOPHI

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noarotoBku (cneruanbHocTh): 11.03.01 PaguorexHuka

HanpaenenHocts (mpodunb): PajuoTexHHMYecKHWe CpeCcTBA mepejaud, NpueMa M 00padoTKu
CUTHAJI0B

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: P3U, Kadeapa pajuo3/1eKTPOHUKH H 3a1MThl MH(OpMaIuu

Kypc: 3

Cemectp: 5

YueOHbIi ri71aH Habopa 2013 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EvHunb
1 Jlekuu 24 24 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 Bcero ayauTOpHBIX 3aHATUI 60 60 4yacoB
4 W3 HUX B MHTepaKTUBHOU (popme 13 13 YyacoB
5 CamocTosiTesibHast paboTa 48 48 yacoB
6 Bcero (6e3 3k3ameHa) 108 108 4acoB
7 OO6111ast TPYJ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3auet: 5 ceMecTp

Tomck 2016

CornacosaHa Ha noprtane N2 6326




Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 33 ot «19 » 10 2016 1|

JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.01 PaguorexHuka, yTBepxkaeHHoro 2015-03-06 rozma, paccMoTpeHa U

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
noreHT Kad. TY Bynpakos A. H.

3aBepytomuii obecreunBarolei Kag.
TY TI'azuzos T. P.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHus [OrOTOBKY (CIeLjuaJbHOCTH).

Hekan PT® [Torosa K. 1O.
3aBe/lyIOLLUI BbITyCKarolei Kag.

P3Nt 3apopuH A. C.
OKCIIepThI:

nipoceccop kad. TY [Tanumos B. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
v3yyeHUe BO3MOKHOCTEH U OCHOBHBIX TeHZEHLMM pa3BUTHS LU(GPOBOM M MUKPOMPOL|e CCOPHOU
TEeXHUKU;
CTPYKTYP YIPaBJSIOLAX MUKPOMNPOLIECCOPOB;
OOIIMX MPUHLIUMTIOB MOCTPOEHUS [IU(PPOBLIX YCTPOHCTB.

1.2. 3agauy JUCIMIITAHBI
— OCBOEHHMe CTy/leHTaMH 3aKOHOB (DyHKI[MOHHPOBAHWSI OCHOBHBIX Y3/I0B LIU(POBBIX YCTPOUCTB;
—  YCBOeHHe MeTO/IOB ITPOEKTUPOBaHHUSI KOMOWHAIIMOHHBIX CXeM;
— yMeHHe CTy[eHTOB pa30uparbCsi B CTPYKType U BO3MOXKHOCTeH MUKPOMPOLIECCOPOB [JIst
pellieHUs TOCTaB/IeHHOU 3a/iauu;
—  QJITOpPUTMOB PabOThI MHUKPOTIPOLIECCOPHBIX YIPABJISIFOL[UX YCTPONCTB;
— pa3paboTKH ¥ OT/IaJIKK ITPOrpaMM [jisi MUKPOIIPOLIECCOPOB Ha si3bIKe accembsiep.

2. MecTo puciuiuiebl B cTpyKType OITIOII
HOuctpmmHa «Ludposeie ycrpoiictBa 1 Mukpornporeccope» (51.5.20) otHocuTcs K 6moky 1
(ba3oBast yacTh).
[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBISIOTCSA
cJlefiyrolye AUCLUIUTMHBL: JJucKpeTHast MateMaTHka, Lludposasi 06paboTka cUrHaioB.
[TocneayromymMy AUCLUATIZIMHAMY SIBJISTIOTCS: .

3. TpeGoBaHMs K pe3yjbTaraM 0CBOEHHUS AUCIHUILTHHBI

[Mporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHLWH]:

— OIIK-7 crocoOHOCTBIO YUMTHIBaTh COBPEMEHHble TEHAEHIMA Ppa3BUTUSL 3TeKTPOHUKHY,
V3MepUTeTbHOM W BBIUYMCIUTE/NIbHOM  TEeXHUKHM, WHGOPMAlMOHHBIX  TEXHOJIOTMM B CBOeM
ripoceccroHabHOM /lesATebHOCTH;

— TIK-1 criocobHOCTBIO BBITO/IHATE MaTeMaTHueckoe MojeTMpoBaHHe OOLEKTOB M TPOI[eCCOB
M0 TWIOBBIM MeTOJUKaM, B TOM YWC/Ie C WCIO0/Ib30BaHWeM CTaHAAPTHBIX TaKeTOB TMPUKIAHBIX
Tporpamwm;

B pesynbraTte usyuyeHUs JUCLUIUIMHBI CTYAEeHT J0/DKeH:

— 3HaTh MeTOAbl CHHTe3a M aHa/M3a KOMOWHAIIMOHHBIX CXeM; (YHKIMOHA/IbHbIE CXEMBI
TUTIOBBIX Y3710B I[U(POBBIX YCTPOUCTB - AeM(PaTOpOB, MY/IbTUIIIEKCOPOB, CYyMMaTOPOB, PErvcTpOB,
CUETUYMKOB, 3allOMUHAIOIIUX YCTPONCTB; CTPYKTYPDHYIO CXeMy MHKpPOIIpolieccopa W Ha3HaueHHe ero
OCHOBHBIX Y3/I0B; MPUHLIUIBI TOAK/IIOUEHUs] YCTPOMCTB K MHUKPOIIPOLIECCOPY; OCHOBAaMH COCTaBJIeHUs
TIporpamMm Jijisi MUKpOTIpoLieccopa U WX OT/IaKu.

— yMmeThb 3a7iaTh OysieBy (YHKIMIO, MHUHUMH3HUPOBaTh W TOCTPOHUTh CXeMYy Ha JIOTHYeCKHX
3/IeMeHTax B 3aJjaHHOM 0a3uce; CTPOUTb CX€Mbl ITU(PPOBBIX YCTPOWCTB C HMCIO/Ib30BaHUEM TOTOBBIX
I[U(GPOBBIX Y3/10B; COCTaB/ATh U OT/IA’KUBATh MIPOTPaMMbl MUKPOIIPOLIECCOPOB Ha si3biKe accembriepa;

— BJaJleThb METOAWKaMU ITPOEKTHPOBAaHHWS W aHa/M3a KOMOWHALMOHHBIX CXeM; THITOBLIMHU
criocobamM MPOEKTUPOBaHMS LMGPOBBIX Y3/I0B U KOHTPOJISA WX pabOThbI; MPUHLUILI COCTABJIEHUS U
OT/a/IKW TIPOTPAMM /1J1s1 MUKPOIIPOLieCccopa;

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYA0eMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabmwiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzpl yueOHOM eATeTbHOCTH Bcero vacos CemecTpsl

5 cemecTp
AynutopHblie 3aHATHSA (BCEro) 60 60
Jlekuiym 24 24
[IpakTryeckue 3aHATHS 36 36
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M3 HUX B MHTepaKTHUBHOU (popme 13 13
CamocrosiTenbHasi paboTa (Bcero) 48 48
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 16 16
IToaroToBka K nmpakTHueCKUM 3aHATUAM, CeMUHapam 32 32
Bcero (6e3 sk3ameHa) 108 108
OO111ast TPYJ0EMKOCTh Yac 108 108
3aueTtHble Eaunnipbl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHUILIHHLI H BU/bI 3aHATHH

Pa3ziesbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIpUBEZeHbI B Tabwmiie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHATHH

= &
@]
= 8
= o s o
= = m ® s
fa) =N o jan = =
= ) = o Y g =
= = 5 T = S T
No Hassanus paszenoB JUCLIUIIIIMHBL g & = Z 8 =V
0 pas ANCH 5 o < o x = o
= & & g O = E
! o o ™M [
E E M & g e
ST
= =]
O
1 | /IBOoMYHas cucTemMa CYMC/IeHNs, 4 8 8 20 OIIK-7, TIK-1
Tripe/iCTaB/IeHNe UMC/IOBBIX [AaHHBIX,
apudmeTUUeCKre orepaljiu C JBOUUHBIMU
ymnciamy; Jlornueckrie 0CHOBBI LU POBBIX
YCTPOWCTB, CIIOCOOBI 3a/1aHusT Oy/IeBbIX
(byHKLUMH, TOCTpOeHe KOMOWHAIIMOHHBIX
CXeM B 3a/IaHHbIX Oa3ucax;
2 | Bugpl TpurrepoB. LludpoBbie cxembl 6 8 14 28 OIIK-7, ITK-1
Jemu(paTopoB, My/IbTUIIIIEKCOPOB,
CyMMaropa, CYeTUHMKOB, PETUCTPOB.
[IpyHLMIT TOCTPOEHUS 3aITOMUHAIOLLUX
YCTPOMCTB.
3 | CTpyKTypHasi cxeMa MUKPOIIPOL[eCCopa. 6 4 6 16 OIIK-7, TTIK-1
Ha3HaueHrie 0CHOBHBIX y3/10B
MUKpompoLieccopa - AJIY, namMaTb
MpOrpamMM M JIaHHBIX, LIWHBI aZipeca,
JlaHHBIX, YTIPAaB/IeHUs], IOPThI BBOJa-
BBIBO/I4, PETUCTPHI YIIPaB/IeHUs], TakMephbl-
CUETUUKU.
4 | Paborta MMKpOMpolieccopa B MPOrpaMMHOM 4 10 10 24 OIIK-7, TTIK-1
pekrMe paboThl, MPOrpaMMHOe
yIipaB/ieHUe BHYTPEHHUMHU Y3/1aMU,
OpraHu3aLysi B3auMO/eNCTBUSI C BHELLTHUMU
YCTPOWCTBaMU uepe3 MOpPThl BBOZAA-BbIBOJA.
Curcrema KOMaH/, MUKPOIIpOLieCccopa U
COCTaB/IeHMe TIPOrPaMM Ha SI3bIKe
accembsiepa, OT/ajKa Mporpamm.
5 | PaboTa MUKPOIIPOIIECCOPOB B PEXXUME 4 6 10 20 OIIK-7, ITIK-1
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TipepbIBaHUMN.

WTtoro

24 36 48

108

5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 J1eKIUAM)

CojiepskaHuie pa3/enoB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabiuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

CopnepskaHue pa3enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIEeTeHL[UU

5 cemecTp

1 IBouuHast cucTeMa CUMC/IeHUs,
TIpe/ICTaB/IeHHe YHMCIOBBIX JaHHbIX,
aprdMeTHUeCKre orepariiuu C
JTBOMYHBIMH umc/iamy; Jlornueckue
OCHOBBI LIU(POBBIX YCTPOUCTB,
criocoObI 3a/jaHus OyeBbIX (DYHKIIWH,
MOCTpOeHre KOMOMHALIMOHHBIX CXeM B
3aJjaHHBIX Oa3ucax;

[Mpunumnbr @oH-HelimaHa.
[IpencraBnenue urcesn B BOUUHON U
11eCTHA/ILIeTUPUUHOU CHCTeMax
curicsienys. [IpsiMol 1 IOTIOTHUTETbHBIN
KOJ| IBOMYHBIX urcesl. CrioykeHue U
BbIUMTaHUe ABOUUHBIX urces. [IpuHimn
BBITIOJIHEHUS] YMHOXKEHUS U [le/leHUs]
JIBOMYHBIX yKces. OCHOBHbIE 3aKOHBI U
TeopeMbl Oy/sieBoM anre6pbl. CriocoObl
3azaHus Oy/eBbIX yHKLIWH.
Munnmuzauus b®. [TocTpoenue
KOMOHHAIJMOHHOM cxeMblI 110 BD.
ITonsitue 6a3uca. Peanmu3arus
KOMOMHAI[UOHHBIX CXE€M B pPa3HBIX
6a3ucax.

N

Htoro

OIIK-7,
[TK-1

2 Bupp! TpurrepoB. LludpoBbie cxeMbl
JermudpaTopoB, My/BTUTIIIEKCOPOB,
CyMMaropa, C4eTUNKOB, PErUCTPOB.
[TpuHILUI TOCTPOEeHUsT
3arOMUHAIOLUX YCTPOMCTB.

3akoHbI paboThI TpUrTEPOB R-S, D-
tpurrepa, JK-rpurrepa. O603HaueHre
TPUITepOB Ha cxeMax. [luarpammsl
paboTsl TpurrepoB. [eiirdpaTopsl, UX
B®, cxemsl pelmbpaTopoB, 0003HAUEHHUS
Ha cxeMax. Mynbrurniekcopsl, ux bd,
CXeMbl MYJIBTUIL/IEKCOPOB, 0003HaueHust
Ha cxeMax. Peanusauys b® ¢ nmomonipro
JeimnpaTopoB U My/IbTUIIEKCOPOB.
Pasnoxenne b® 110 nepemeHHbIM [1/151
peany3aliy Ha MyJIBTHUIUIEKCOPaXx.
Perucrpsl, cxeMbl perucTpos,
0003HaueHre perucTpoB Ha CxeMax.
Cymmaropel, b® cymmaropa u
T10J/IyCyMMaropa, CXeMbl CyMMaTOpPOB,
o6o3HaueHust Ha cxemax. [IpuHIUN
OpraHu3aliy 3allOMUHAKIIMX YCTPOWCTB
C TIPOU3BOJILHOM BEIOOPKOHA.

HToro

OIIK-7,
[TK-1

3 CTpyKTypHas cxema
MHUKporiporieccopa. Ha3naueHue
OCHOBHBIX y3/10B MUKPOIIpOLieccopa -
AJTY, naMAThb NporpamMM U JJaHHBIX,

O06o006111eHHasT CTPYKTYpa

MuUKponporeccopa o ®ox-Helimany.
AJTY, peructpsl 00I1[eT0 Ha3HAUEHUS.
[uHel, TOPTEI BBOJA-BLIBOAA. [IBYX U

OIIK-7,
[TK-1

CornacoeaHa Ha noptane Ne 6326




LIWHBI a/lpeca, aHHbIX, YIIpaB/IeHus,
TOPTHI BBOZA-BbIBOZA, PETUCTPbI
ynpaB/ieHUs], TalilMepbl-CUeTUHKH.

TpeXx LIMHHAas apXUTeKTypa
MHUKpOIIpoLieccopoB. I'apBapzckas
apxXuTeKTypa MUKPOKOHTposulepa MK-51.
Pe3yjeHTHas ¥ BHELIHSS MaMATH
MpOrpaMM U JIaHHBIX. YCTPOWCTBO
yIipaB/ieHUs MUKPOKOHTpPOJIepa,
TailiMepbI-CUeTUMKY, PETUCTPHI
ynpasnenus. [lopt nocyenoBaTebsHOU
repe/iauu JaHHbIX, PeruCTPbI
yripaB/ieHus. [lapanienbHble OPThI
BBO/|a-BbIBO/|a, YIIpaB/eHus IOPTaMH,
a/lbTepHaTUBHbIE 3HAUeHUs TI0PTa BBOZA-
BbIBO/IA.

Nroro 6
4 Pabora MuKporpoljeccopa B [TporpaMMHBIN PeXKUM PabOTEI OIlIK-7,
MPOrPpaMMHOM peKuMe paboThl, MUKPOKOHTpOsutepa. CrcreMa KOMaHz, [TK-1
NpOrpaMMHOe yIIpaBJieHue OCHOBHI s13bIKa acceMbriepa. CocraBneHne
BHYTPEHHMMH y3/1aMH{, OPraHu3alys | [porpamm U OT/a/iKa porpaMM.
B3aUMOJeHCTBUA C BHELIHUMHU Vitoro 4
YCTPOWCTBAMHU uepe3 IOpThl BBO/a-
BbIBOZa. CucreMa KoMaH[
MUKPOIIPOLieCccopa ¥ COCTaB/eHue
MpOrpamMM Ha si3bIKe acceM0r1epa,
Otnagka nporpamm.
5 PaboTta MUKpPOTIPOL{eCCOPOB B [TonaTHe pe)xyrMa npepbIBaHUM. 4 OIIK-7,
pe>XrMe TIpepbIBaHUM. BHyTpeHHUe 1 BHeIlIHNe NTpepbIBaHMUS. IMK-1
Bekrop npepriBanuid. Perncrpsl
ynpas/ieH!s PepbIBaHUSIMHU.
[Tporpammbl 06pabOTKM TIpephIBaHHMA.
Nroro 4
Wroro 3a cemecTp 24

5.3. Pazgenbl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBSA3M C 00eCneurnBalIUMH (PeAbIAYIMMHI)
4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIZIMHBI U MEXXAUCIIUTUTMHAPHBIE CBSI3U C 00eCreunBaromuMu (TpeabIIyIuMU) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBS3U

Ne HavimeHOBaHWe AUCLUTIIAH

Ne pa3ziesioB JaHHOM AUCLUIIMHBI, [I7IsT KOTOPBIX
HeoOX0oIMMOo H3yueHre 00eCTIeunBaOIUX U
o0ecrieunBaeMbIX JUCLIUTTAH

1 2 3

4

[pepiecTBytoOLLMEe JUCLUATITUHBI

1 |/[IuckpeTHas maTeMaTHKa

+ +

2 |IIndporas 06paboTKa CUTHAIOB

+

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN

nipe/icTaB/ieHo B Tabsurie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETeHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU

JACLIUTITMHBI

Bunpl 3aHATHI

q)OprI KOHTDOJIA
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KomneTeHiyun
Jlekiumn

[IpakTryeckre 3aHATUS
+ | CamocTosiTesibHas pabora

OIIK-7 + Ornpoc Ha 3aHATUSIX, 3ayerT,

OTueT 1o TNpaKkTHKe

IIK-1 + + + Ornpoc Ha 3aHATUSIX, 3aYerT,
Otuert 1o npakTvke

6. InTepakTHBHBbIE MeTOAbI K ()OPMbI OPraHU3aIUH 00yUeHHUA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TPy pa3HbIX (OpMax 3aHATUN B uYacaxX IPHUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hopMax 3aHATHH B yacax

VHTepakTrBHbIE pakTUYecKre | VIHTepakTUBH
MeTtoznbl Bcero
3aHATHUSA ble JIeKL[UU
5 cemecTp
Pabora B KoMaH e 8 5 13
Wtoro 3a cemecTp: 8 5 13
Ntoro 8 5 13
7. JTaGopaTopHbIA NMPAKTUKYM
He npegycmorpeno PYII
8. IIpakTHuecKue 3aHATUSA
Copiep>xaHre MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre pakKTUYeCKUX paboT
o R~
B L
S = =
Z > 3
Hassanus paszesnos CopeprkaHre MpaKTUYeCKUX 3aHATUN § o = GE
=
S8
S s &
= S
5 cemecTp
1 /IBoruHas cucTeMa CUMC/IeHUs, IlepeBoz feCATUUHBIX UnCes B 8 [TK-1
Tpe/iCTaB/ieHUe UMC/IOBBIX JJaHHbIX, | BOMYHBIe. [IpescTaBieHre uucesn B
apr¢MeTHUeCKre orepariu C NIPSIMOM U JIONIOJTHUTE/IbHOM KOZaX.
JIBOMUHBIMU unciamy; Jlornueckue | Apu@meTrueckye oriepaliiu CJI0KeHUs U
OCHOBBI LJU(POBBIX YCTPOMCTB, BbIYUTaHUs. [IpUHLIAIT YMHOKEHUS U
criocoOrl 3a/jaHust OyneBbIX QYHKLWM, |Je/ieHUs JBOUYHBIX Yuces. 3ajjaHue
MOCTPOeHre KOMOMHAITMOHHBIX CXeM B | Oy/ieBbIX (QyHKIWN TabmiLamMu
3a/laHHBIX Oa3ucax; WCTUHHOCTU. MUHMMU3aLusl bd. Cunres
KOMOMHAI[UOHHBIX cxeM 1o b® B 6a3ucax
", NJiN, He, -He, NJIN-He.
Ntoro
2 Bugpi TpurrepoB. Ludpossie cxembl | VI3yueHre pabOThI CUETUUKOB, 8 IMK-1
JeirpaTtopoB, My/IbTUIIIEKCOPOB, | MYJ/IBTUIIIIEKCOPOB, CyMMaTopOB,
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CymMMaTopa, CY4eTYMKOB, PETUCTPOB. Cymmaropos, AJLY, O3Y,
[IpyHLMI TTOCTPOEHUs peructpos.Peanv3anus b® ¢ nomouibro
3arOMUHAIOLUX YCTPOMCTB. Jlel@paTopoB U MY/IbTUIIIEKCOPOB.
Pa3noxenne b® 110 nepemeHHbIM.
Peanmuzatus b®. [TocTpoeHne cxem
CUeTUYMKOB-Zle/IuTesel C IepeMeHHbIM
K03 uiieHTOM JenieHus1.Vi3yueHre
pabOoTHI pErUCTPOB C Mapaie/IbHOU U
roc/e/ioBaTelbHOM Mepefiaueii JaHHBIX.
Nroro
3 CTpyKTypHas cxeMa W3yueHue CTPyKTypbl [TIK-1
MHUKporiporieccopa. HasHauenue MUKPOKOHTpoJIiepa MK-51 Ha
OCHOBHBIX y3/10B MUKpOMpoLeccopa - |cumynsitope. [Ipocreiiivee yrpaBieHue
AJTY, namMsiTb IpOrpamMM U JJaHHbIX, | y3/1laMHA MUKPOKOHTPOJI/IEpaA.
LIIMHBI aJipeca, JAHHbIX, YTIPABICHUS, | 1r. 4
MOPThI BBOZA-BbIBO/IA, PETUCTPBI
yIpaB/ieHUs], TAUMePbI-CUeTUMKH.
4 Pabota MuUKpompoiieccopa B Nsyuenue cucremsl komang MK- 10 [TK-1
MPOTPaMMHOM PeXXrMe paboThl, 51./3yyeHune OCHOB si3bIKa acceMOrep.
IporpaMMHOe yIIpaBJieHye CocraBneHue NpOCTEUIINX TTPOrPaMM.
BHYTPEHHMMHU y3/laMH, opranu3atus | OTiazika IporpaMM Ha CUMYJISITODe.
B3aMMO/IEICTBUSI C BHEILITHUMU [IporpamMMHoOe yripaB/ieHre TallMepaMu-
YCTPOWCTBAMHM Uepe3 MOpThl BBOJA- CYeTUMKaMHU. YTpaB/ieHre NOpTaMu
BbIBOZIa. CuCTEMa KOMaH/, BBOJZla-BbIBOa. [Iporpammel
MHUKPOIIPOLIeCCcopa U COCTaBIeHUe B3aMMO/IeICTBUSI MUKPOKOHTPOJL/IEpPa
MpOrpamMM Ha si3bIKe acceMb0r1epa, yepe3 MOpThl BBOJA-BbIBO/A C BHELLIHUMU
Omiazka nporpamm. yCTPOWCTBAMM.
Nroro 10
5 PaboTa MHUKPOTIPOIIECCOPOB B CocTaBsieHre TIpOrpaMM ijisi paboThI 6 [TIK-1
pe>KrMe TIpepbIBaHUM. MUKDOKOHTPOJI/IEpa B PEXXUMe
rpepbIBaHUN. TexXHOM0rus peanusanuu
pe’xuma rpepbIBaHusl.
Htoro 6
Wtoro 3a cemecTp 36

9. CamocTosiTe/IbHas1 padoTa

Buzpbl camocTosiTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TpeJCTaB/eHbl B

Tabmuie 9.1.
Tabmuua 9.1 - Busibl caMoCTOSITeTbHOM paboThl, TPYI0€MKOCTb U (JOpMHUpyeMble KOMITeTeHLIUH
2 z
5 =
S s 5
o & [<P R e
Buapl camocTosiTeIbHOM S > o
Hassanus paszesnos g " = ®DopMbI KOHTPOJIS
6 S 2
paboThI S) g g
=S a =
o o 2
= ©
5 cemecTp
1 IBoruHas cucreMa ITogroroBka K 6 IK-1 3aueTt, Onpoc Ha 3aHATHUSX,
CUUC/IeHUS], NIPaKTUYeCKUM 3aHATHUAM, Otuer 1o npakTUKe
Trpe/icTaB/IeH’e YMC/I0BBIX | CeMUHapaM
AQHHBIX, pHQMETHECKHe ITpopaboTKa /1eKLIMOHHOTO 2
I VY C IBOMYHBIMU
OTEpaLIH C ABO Marepuasa
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yrciaamy; Jlornueckue
OCHOBBI LIU(PPOBBIX
YCTPOMCTB, CIIOCOObI
3a/1aHust Oy/eBBbIX
(GyHKLMI, TOCTpOeHue
KOMOWHALIMOHHBIX CXEM B
3a/laHHbIX Oa3ucax;

Hroro

2 Bujpl TpUITepos. [Toaroroska K 8 |IIK-1 3auet, OnIpoC Ha 3aHATUAX,
Llndposble cxeMsl NIPaKTUYeCKUM 3aHATHUAM, Otuer 1o NpakTUKe
Jlemu@paTopos, ceMUHapaMm
MYJIETHIITIEKCOPOB, [TpopaboTKa eKIIMOHHOTO 6
CyMMaTopa, CYeTYUKOB, Marepuasa
perucTtpoB. [IpuHLUI
TIOCTPOEHHUS Wroro 14
3alIOMUHAIOLIUX
YCTPOUCTB.
3 CTpyKTypHas cxemMa [ToaroroBka K 4 | IIK-1, 3aueT, Onpoc Ha 3aHATHUSX,
MUKpOIIpOLieccopa. MPaKTUUeCKUM 3aHSTHSIM, OIIK-7 OTueT No npaxkTUKe
Ha3HaueHre 0CHOBHBIX ceMUHapaMm
Y3708 MUKPOHPOLECCOPA = 11105460 1Ka /1eKLOHHOTO 2
AJLY, namsTh porpamMmm u Marepuana
JlaHHBIX, LLIMHBI aJpeca,
JlaHHBIX, YIIpAB/I€HUS, Wtoro 6
MOPTHI BBOZA-BbIBO/A,
PervcTpsl yrpaB/eHuUs,
TaliMepbI-CUETUHKH.
4 Pabora ITogroroBka K 6 IIK-1 3aueT, Onpoc Ha 3aHATHUSX,
MUKpOIIpOLieccopa B MPaKTUUeCKUM 3aHATHSIM, OTueT No npakTUKe
NIPOrPaMMHOM PeXXHUMe ceMHHapaMm
paboTel, MporpamMmHoe ITpopaboTKa JIeKIMOHHOTO 4
yrpasjieHue Marepuasa
BHYTPEHHHMH y371aMH,
OpraHu3arusi Wtoro 10
B3aUMO/IeliCTBUS C
BHEIIIHUMM YCTPONCTBAMU
yepe3 MOPThI BBOJA-
BbIBoZa. CucreMa KoMaH[
MUKpOIIpoLieccopa U
COCTaBJIeHe MPOrpamMmm
Ha si3bIKe acceMbiiepa,
Omazka nporpamm.
5 Pabora IToaroroBka K 8 IK-1, 3aueT, ONpocC Ha 3aHATHSIX,
MUKPOIIPOLIECCOPOB B [paKTUYe CKUM 3aHATUSM, OIIK-7 Oruer 110 npakTHKe
pe’kume INpepbIBaHUM. ceMHHapaM
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
Ntoro 10
Wtoro 3a cemecTp 48
Utoro 48
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9.1. TemaTHKa NNpaKTHKH

1. Pa3obpaTh paboTy MHUKDOKOHTpO/IEpa B Pe)KUMe TpepbIBaHWN OT BHYTPEHHUX W BHEIIHUX
YCTPOMCTB.

2. CocraBuTh U OTIaJUThL [POrpaMMy peakLMd MHUKDOKOHTpOJI/Iepa Ha BHYTpPEHHHe
TIpepbIBaHKs OT TaliMepa CUeTYHKa U Ha NpepblBaHUs OT BHELIHMX YCTPOMCTB. JleTaJbHO pacCMOTpeThb
paboTy cTeka, cueTUrMKa KOMaH/j, paboTy BeKTOPOB IpPepbIBaHUS.

3. 3agare b® 0T Tpex U ueThIpex IpeMeHHbIX..

4. Peanmu3oBate B® Ha 3-X, 4-x pa3psaAHbIX JelnudpaTopax C TIPIMBIMU W UHBEPCHBIMU
BBIXOZIAMU.

5. PeamusoBarb b® Ha MysnbTHIIeKcopax 8 Ha 1, 16 Ha 1.

6. Pasnoxurs B® no ofHOM nepeMeHHON U peaM30BaTh Ha MyJIbTUILIEKCOpax 2 Ha 1, uiu 4 Ha
1, um 8Hal.

7. CocTaBUTb CXeMy [JBOUUHOTO 4-X PpaspsifHOTO CUeTuYuKa, [MOAK/JIUWTL K HeH
KOMOMHAI[MOHHYIO CXeMY, HApUCOBATh iMarpaMMmy paboThl CUeTYMKa U BbIX0/la KOMOWHALIMOHHOM CXeMBI.

8. CocTaBuTh CxeMy CYeTUMKa Jle/IUTesIsl YaCTOThI C TPOM3BOJIbHBIM KO (HULIMEHTOM JiesieHHst Ha
OCHOBE JIBOUYHOI'0 CUeTYMKaA.

9. YcTaHOBUTH Ha CBOEM KOMIIbIOTEpe CBOOOZHO pPACIOCTPAHSEMYIO MO/eIHPYIOIIYIO
niporpammy Single-Chip Machine.

10. V3yunTh TeXHOIOTHIO HAOOpa MPOrpaMMbl, ee KOMITUISLIUIO U UCTIOJTHEHHE.

11. HabpaTh TpoCThle TPOTpaMMbl, 3allyCTUTb €e U BBIMOJHUTb TI0 IlaraM, KOHTPOJIUDYS
V3MeHeHUe COJep’KUMOro BHYTPeHHUX Y3/I0B..

12. Tlpumepsl mporpamm:

13. 1. 3anucars KOHCTAHTY B [1aMAThb IIPOrpaM, B I10PT;

14. 2. CkoH(UrypupoBaTh TaliMepbl-CUeTUMKWB pa3Hble peXUMbl pPabOThI, 3alyCTUTh UX,
KOHTPOJ/IMPOBATh IPOLIeCC CueTa U IeperoaHeHue;

15. 3. CocTaBuTh MpOrpamMMy YCTaHOB/IEHHE TaliMepa-CueTurKa B PeXUM [Je/UTeNs] YacTOThl C
MIPOU3BOJIbHBIM KO3(DPULIMEHTOM Jie/ieHUsl.

16. M3yuuTth npuHLIMI pabOThI CYeTYMKA KOMaH/], PETUCTPOB yTIpaB/ieHUs] BHYyTPEHHUMH Y3/1aMU
MUKpPOKOHTposiepa MK-51..

17. YacHUTb B/MSIHHE KaXk[oro OWTa PerucTpoB YIIpaBjeHHss Ha KOH(QUrypalvi0 BHYTPeHHHX
y3J10B MUKPOKOHTposiepa MK-51.

18. BbImonHUTH Ha MpuUMepax MepeBof, uucen U3 JAeCITUUHON CUCTeMbl CUMCIEHUS B JBOUYHYIO,
1Ie CTHA/L[eTUPUYHYIO.

19. TlepeBecTHn unc/ia B JBOUYHYH) CHUCTEMY CUYMUCJ/IEHWS U BBITIOJIHUTH OIepaLivio CJI0KeHUs C
VICTI0J/Ib30BAaHUEM TIPSIMBIX Y JOMOIHUTENBbHBIX KOAOB (+15-9, -12+6, -9-11, +7+10).

20. 3agath MaTeMaTU4yeCKyr0 Moje/lb KOMOMHALIMOHHOW cxeMbl B BHje OyneBoi (YHKUWU C
TIOMOIIIBI0 TabMLIEI UICTUHHOCTH B opMax [TH® u KH®, BIMOMHATS MUHUMH3ALIMIO C TIOMOIIBI0 KapT
Beiiua. CocTaBUTh KOMOMHALIMOHHYIO cxeMy, peanu3yroilyio bd B 6a3uce U, NJIN, He. ITpeobpa3oBath
B® st peanmusarmu b® B 6asucax V-He, JTIM-He. CocTaBUTh CXeMy.

21. PaccMoTpeTh CTPYKTypy NpOrpaMMUpPyeMOM JIOTUYeCKOM MaTpULIbl U peanr3aliiio CUCTeMbI
Oy7ieBBIX (QYHKIHA.

9.2. Boripochl Ha MPOpPadoOTKY JIEKIIHOHHOT0 MaTepHa’ia

22. YACHWTH a/JirOPUTM IepeBo/a UMce U3 OJHON CUCTeMbI CYMC/IEHUS B APYTYIO, Ipe/iCTaB/IeHUe
yyces B IIPAMOM U [JOTIOJTHUTeIbHOM KOZax, a/IfOPUTMBI CJIOKEHUS YMCesl CO 3HaKaMH.

23. V3yuuTh OCHOBHBIE 3aKOHBI Oy/ieBOM anreOpbl, CriocoObl 3aanus OyneBbix GyHkuui (BP),
thopmbl B® 1 X MUHUMM3aLWH, ripeodpa3oBaHre b® B pa3Hbie 6a3UCHI U TOCTPOEHHE KOMOWHAITMOHHBIX
CXeM.

24. YcBouTb paboTy MUKPOKOHTPOJIIEPA B PeXXHMe TTPephIBAHHH.

25. VI3yuuTh HaCTPOMKY MUKPOKOHTpOJI/Iepa Ha pa3Hble peXXUMbI IIpepbIBaHUH.

26. M3yunuTh cUCTeMy KOMaH/, MUKPOKOHTPO/UIepa B TepMUHAX MHEMOKOZOB 1/ UCII0/Ib30BaHUs
B COCTaBJIeHWH TIPOrPaMM.

27. V3yuuTh paboTy TPUITEPOB Pa3HBIX TUIIOB, HAYUMTHCS CTPOUTH AMArpamMMbl paboThl Ipu
v3MeHeHUM BXOJHbIX Bo3aeucTBuii (R-S Tpurrep, D-tpurrep, J-K tpurrep.

28. V3yuuts 3aganue b® 14 gelmdparopa, My/bTUIIIIEKCOPa, CyMMaTopa U UX CXeMBI.
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29. M3yuutsb peanusaiuio b c nomoripio AelndpatopoB U MyJIbTUILIEKCOPOB.
30. M3yuutb meTton pasnoxeHuss b® mo ogHoW U [JBYM MepeMeHHbIM [Jis peanu3aluy UX Ha

MYJIBTHUILJIEKCOPAX.

31. ¥YsacHuTh 0000ILeHHYI0 CTPYKTYpPy MUKPOIpOLeCCcopa, pa3iduve JBYX U Tpex IIWHHOMN

CTPYKTYP.

32. V3yuuTh CTPYKTYpHYI CXeMy MHKpPOKOHTposuiepa MK-51, Ha3HaueHue AJIY, TaiiMepoB
CYETUYUKOB, TTIOPTOB BBOZA-BbIBO/IA,
33. perucTpoB yIipaB/eHUs y3/1aMH.

He npenycmotpeno PYII

10. Kypcoeas pa6ora

11. PeiiTHHrOBas cucTeMa JJisi OL[eHKH YCIeBaeMOCTH CTYAeHTOB

Tabsmura 11.1 — BanbHble OLIEHKHU ZIJ1s1 37IEMEHTOB KOHTPOJISI

11.1. Ban/ibHbIe OLleHKH /|11 3/IEMEeHTOB KOHTPOJIsl

o . MakcumanbHbIN
. MakcumasbHbIN MakcumasbHbIU
DrneMeHThI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ann 3a nmepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
5 cemecTp
3auet 10 10 22 42
Onpoc Ha 3aHATHSIX 2 2 6 10
Otuer 1o npakrtuke 12 12 24 48
Wtoro Mmakcumym 3a 24 24 52 100
TIepro/,
Hapacraroym utorom 24 48 100 100
11.2. IlepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHBbIE TOUKH
[TepecueT 6a/IOB B OIIEHKH 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabmuie 11.2.
Tabmwiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannbl Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MakcUMasbHOM cymMMbI OainoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOV CyMMBbI OasioB Ha gary KT 4
Ot 60% 1m0 69% OT MaKCMMaJIbHOM CyMMBI OasiioB Ha gary KT 3
< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT 2

11.3. Ilepecuer cymMbI 6a/IJIOB B TPAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY

[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY Tpe/CTaB/IeH B Tabiuie

11.3.

Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

WToroBas cymma 0asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (ouenb xopo11o)

4 (xopoilio) (3auTeHO) 75 -84 C (xopor10)
70 -74
— D (yz0oB1€TBOPUTEJILHO)

3 (YZI0BNeTBOPUTE/IBLHO) (3aUTeHO) 60 - 64 E (HOCpeACTBeHHO)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. TlotexwH, Bukrtop AHaHbeBHY. CxemMOTexHMKa LM(GPOBLIX ycTpoicTB [Tekcr] : yuebHOe
nocobue / B. A. Iorexun ; MunucrepcTBo obpa3oBanusi U Hayku Poccuiickori ®enepariuy, Tomckuii
rOCy/apCTBeHHbIM YHHMBEDPCUTET CUCTeM yrpaBiaeHUuss W pajuo31ekTpoHukd (Tomck). - Tomck
W3zparensctBo TYCYPa, 2015. - 501 c : puc., Tabmn. - bubavorp. B KoHile pa3z. - ISBN 978-5-86889-709-
2 : (Hamume B 6ubmmoreke TYCYP - 20 3k3.)

12.2. lonosiHMTE/IbHASA IMTEpaTypa

1. Tlorexwn, Bukrop AnHaHbeBuu llucpoBbie ycTpoiicTBAa MU MHKPOIPOLIECCOPHI : yueOHOe
nocobue / B. A. TlorexuH ; MuHucTepcTBO o0Opa3oBanusi Poccuiickori Pepepaiiuu, Tomckui
rOCy/JapCTBEHHbIM YHHBEDCUTET CUCTeM yTpaB/leHus W paAnuo371eKTpoHrKd, Kadenpa teneBuzenus u
ynpasienus. - Tomck : TMIIO, 2002 - . Y. 1. - Tomck : TMIIJO, 2002. - 263, [1] c. : wi. - bubmuorp.:
c. 262-263. YIK 681.325.5-181.4(075.8) 621.382.049.77.037.372(075.8) Ox3emruisipbl Bcero: 16
(Hasmuune B 6ubmoteke TYCYP - 16 3k3.)

2. Tlorexun, Buktop AnHaHpeBuu LludpoBble yCTpPOHCTBAa M MHKPOIIPOLIECCOPBI : yueOHO-
MeTofMUeckoe Tocobue / MuHuctepctBo o6pasoBaHus Poccutickoit  ®Peneparuy, Tomckuii
rOCy/JapCTBEHHbIM YHHBEDCUTET CUCTeM yTpaB/leHus U paAnuo371eKTpoHrkd, Kadenpa teneBugeHus u
yrnpaBnenus. - Tomck : TMIIJO, 2002 - . Y. 1. - Tomck : TMLIIO, 2002. - 45, [3] c. : un. - b. u. YK
621.382.049.77.037.372(075.8) 681.325.5-181.4(075.8) (Hanuume B 6ubmoreke TYCYP - 6 3K3.)

3. Torexun, Buktop AHaHbeBUu. CxemoTexHHKa LU(poBbiXx yctpoiicTB [Tekct] : yuebHoe
nocobue / B. A. Iorexun ; MunucrepcTBo obpa3oBanusi U Hayku Poccuiickori ®enepariu, Tomckuii
rOCy/lapCTBEHHbIM YHMBEPCUTET CUCTeM yrpaBieHuss WU paguo31eKTpoHukd (Tomck). - Tomck
W3parensctBo TYCYPa, 2015. - 501 c : puc., Tabmn. - bubmvorp. B KoHile pa3a. - ISBN 978-5-86889-709-
2 : (Hamuue B 6ubmmoreke TYCYP - 20 3k3.)

4. KopmumuH, Banepuit AHatonbeBrd L{udpoBbie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI : yueOHOe
nocobue / B. A. KopmwiuH ; MunuctepctBo ob6pa3oBanust Poccuiickoii ®epeparum, Tomckuit
rOCy/lapCTBEHHbIM YHHBEDCUTET CUCTeM yTpaB/leHus W paAnuo371eKTpoHrKkd, Kadenpa teneBugeHus u
ynpaeiaenus. - Tomck : TMIIJO, 2000 - . Y. 2 . - Tomck : TMIIJO, 2000. - 164 c. : w1, Tabmn. -
bubmorp.: c. 163-164. - 82.00 p., 130.00 p. YK 004.318-181.48(075.8) (Hamuuue B OuOMMOTEKE
TYCYP - 3 5k3.)

5. UHrerpanbHbele MUKpOCXeMbl : cripaBouHuK / b. B. Tapabpun [u gp.] ; pen. b. B. TapabpuH. -
M. : Paguo u cBsizb, 1983. - 528 c. : wi., tabm - 02.00 p. YK 621.382.049.77(03) (Hamuuue B
oubmioreke TYCYP - 22 3K3.)

6. 3enbauH, EBceli ApoHoBuu. LludpoBble HMHTerpanbHble MUKPOCXeMbl B HWH(OPMAlL[IOHHO-
y3MepuTesbHOU arraparype / E. A. 3enppuH. - JI. : OHeproatomuszar, 1986. - 280 c. : wi. - 3amn. Ha
koperttke : [udpoBbie WHTETpanbHble MUKPOCXeMbl. - bubmmorp.: c. 276-277. - 84.00 p., 01.20 p. YK
621.382.049.77:621.317.7 (Hanuuue B 6ubmoteke TYCYP - 20 3k3.)

7. lludposbie U aHaIOTOBbIe UHTerpaabHble MUKpocxeMbl : CripaBounuk / C. B. fIkyboBckuii [u
ap.] ; pen. C. B. sIkyboBckwii. - M. : Paguo u cBsi3b, 1989. - 495[1] c. : un, Tabn. - bubmuorp.: c. 484. -
ISBN 5-256-00259-7 : 02.00 YK 621.382.049.77(035.5) (Hamuuue B 6ubmioreke TYCYP - 26 3K3.)

8. MukposnekTpoHHKa: YuebHoe mocobue / IllaparoB A. B. - 2007. 138 c. [3neKTpoHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/833, cBoO6oAHbII.

12.3. YueOHO-MeTogUECKOE IT0CO0He H MPOrpaMMHOe obecreueHne

1. Iludposbie ycTpoiicTBa U MUKpOMpoOLieccopbl: MeTofuuecke yKa3aHUs IO TMPaKTHYeCKUM
3aHSATUSIM U camocTosTeslbHOUM pabore / TTorexud B. A. - 2012. 21 c. [OnekTpoHHbIH pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/2514, cBo60gHBIMA.

2. MeTtoauueckue peKOMeHAALMU [Jisi CAaMOCTOsITe/IbHOM MOATOTOBKY CTY/IeHTOB: /151 CTyIeHTOB
BCeX HaripaB/ieHWH TMOATOTOBKU UM crnielipanbHocTel / TTokpoBckasi E. M. - 2016. 11 c. [DneKTpoHHbIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5887, cBobogHbII.

3.  OCHOBBI MUKPOITPOIIECCOPHOM TeXHUKHU: YuebHoe mocobue / IllapamoB A. B. - 2008. 240 c.
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[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/834, cBo6oaHbIH.

12.4. Ba3bl AaHHBIX, UH()OPMALIIOHHO CTIPABOYHbIE U MIOUCKOBbIE CUCTEMBI

1. WudopmanmoHHo-oncKoBas cuctema Google.
2. CpobozmHO pacriocTpaHsiemasi MporpaMMa MOJieNMpoBaHusi MHUKPOKOHTposiiep Single-Chip

Machine.

13. Marepua/nibHO-TeXHUYECKoe ofecrnedyeHne JUCHHUITHHBI
YuebHas nabopartopust 209 kad. Ty c ycTaHOB/IeHHbIM CBOOOAHO pacroctpaHsmoro ITO Open-

Office, Single-Chip Machine.
YuebHast naboparopusi 218 ¢ MakeTaMy U3ydeHus: cxeM LU(POBBIX Y3/I0B.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B IIPUJIOKeHUH 1.

15. MeToanueckue peKOMeH/aL|H M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHauu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
ITu¢poBbie yCTPOiiCTBA U MUKPOIPOLIeCCOPHI

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBnenue noArotoBku (crneruanbHOCTh): 11.03.01 PaguorexHuka

HaripaBnenHocts (npodunb): PajuoTexHWuYecKue cpeAcTBAa mepejaud, mpueMa H 00padoTKu
CUTHAJIOB

dopma 0OyueHUs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: P31, Kadeapa paano31eKTPOHHKH | 3al[UTHI HH(pOpMauu

Kypc: 3

Cemectp: 5

YuebOHbI# 11aH Habopa 2013 rozga

Pa3paboTumku:
— poueHT Kad. TY Bynmakos A. H.

3auet: 5 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

MoZieTMpoBaHye 00BEeKTOB U MPOLIECCOB T10
TUIIOBBIM METOAMKaM, B TOM YHCJIE C
VICTI0/Ib30BaHUEM CTaH/|apTHBIX [1aKeTOB
MIPUK/IaIHBIX IPOrPaMM

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIIK-7 CTIOCOOHOCTBIO YUUTHIBAaTh COBPEMEHHbIE Jo/mKkeH 3HaTh MeTOZbl CUHTE3a U aHalu3a
TeHJeHLMY Pa3BUTHS 3/IeKTPOHUKH, KOMOMHAI[UOHHBIX CXeM; (DYHKI[HOHA/TbHbIE
M3MEepUTE/IbHON U BBIUUC/IUTE/IbHOU TEXHUKH, | CXeMbl TUTIOBBIX y3/10B LIM(POBBIX
HH($OPMAaI[MOHHBIX TeXHOJIOTHM B CBOEM YCTPOUCTB - AelindpaTopos,
rpoecCcroHaNbHOM eaTeTbHOCTU MYJIBTUI/IEKCOPOB, CYMMaTOpPOB,
[IK-1 CTII0COOHOCTBIO BBITO/THATH MaTeMaTUUEeCKOe PETVCTPOB, CUETHHKOB, 3aNOMUHAIOLINX

YCTPOMCTB; CTPYKTYPHYIO CXeMY
MHKpOIIpOLieccopa ¥ Ha3HaueHHe ero
OCHOBHBIX y3/I0B; [IPUHLIUIIBI
MIOJK/TFOUEHHS] yCTPOUCTB K
MHKPOIIPOLIeECCOPY; OCHOBaMH
COCTaBJ/IeHUsI IPOrPaMM JiIsl
MUKPOIIPOLieCcopa M UxX OT/IaJKH.;
HomkeH ymeTh 3a7aThb OynieBy QyHKLHIO,
MUHMMHU3UPOBaTh U MIOCTPOUTH CXeMy Ha
JIOTUUEeCKHX 3/IeMeHTax B 3a/laHHOM
6asuice; CTPOUTH CXeMbl LU(POBBIX
YCTPOWCTB C UCMOMIb30BaHUEM I'OTOBBIX
LIM(POBBIX y3/10B; COCTaB/IATh U
OT/Ia)KUBaTh MPOrPaMMBbI
MHKPOIIPOLIECCOPOB Ha S13bIKe
acceMbiiepa;;

[omkeH BiasieTb MeTOAUKAMU
NIPOEKTUPOBAHUS U aHa/ln3a
KOMOMHAL[MOHHBIX CXeM; TUIIOBBIMU
crocobamMu MpoeKTUPOBaHKS LIU(POBBIX
y3/I0B ¥ KOHTPOJIS1 UX PabOThI; PUHLUIIBI
COCTaB/IeHUs U OT/IaJKU TIPOrpaMM Ji/ist
MUKPOIIPOLIeCCOpa;;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB

nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

Y TeopeTHue CKUMH
3HAHUSIMU B TIpejiesiax
n3yJaeMoii 0bmacTy ¢

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

YPOBEHb)

TIPOLIeCChI, 001IHe

MpaKTUUeCKUX yMeHHWH,

TIOHMMaHNeM TPaHHUI] abcTparpoBaHust
MIPUMEHHUMO CTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

3aBepIllleHre 3a44d4 B
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TIOHSATHS B Mpejienax
n3y4yaeMoi obacTu

TpeOyeMbIX /ISl pelIeHust
orpefie/IeHHbIX TIPo0JieM B
obnacTy Uccie0BaHUsS

WCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
obcToaTENIHLCTBAM B
pelieHUH pobiem

YnoBnetBopuTenbH | ObnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU PaboraeT npu rpsiMoM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
YPOBEHb) U151 BBITIOJIHEHUS TIPOCThIX
3ajau
2 Peamu3anusi KOMIIeTeHI[UI
2.1 Komnerenmpua OITK-7
OIIK-7: crocoOHOCTBIO yUMTBHIBaTb COBPEMeHHble TeHZEHLMA pa3BUTHSL  3JIEKTPOHUKH,

W3MepUTeTbHON U

BBLIUMC/IUTEILHOU

ripocheccroHabHOM /lesATeTbHOCTH.

st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

TeXHUKH,

HMH(OpMal[MOHHBIX

TeXHOJIOTUM B  CBOeH

TPUTTEPOB U
aHa/IM3UPOBATh UX paboTy.
[IpumeHuTH
yTIPaBJISTFOIIUI
MUKPOIIPOLIeCCop AJist
pelleHus ToCTaB/IeHHOU
3aJjauM.

CocraB 3HaTb Y™meTb Bnagets

CopeprkaHue OCHOBBI IOCTpOEHUS [IpoekTrpoBarthb HaBbikamu

3TaroB 11(pOBbIX KOMOWHAI[MOHHBIE CXeMbI, |TIPOEKTUPOBaHUS U
BBIUMC/IUTE/IBHBIX 3aflaHHbBIe TabHLei aHasM3a LK poBbIX
ycTpoiicTB. OCHOBHbIE WCTUHHOCTH, U yCTpoMCTB. MeToauKamMu
apXUTEKTYPbl aHa/IM3UPOBaTh UX paboTYy. | cocTaBieHUs OymeBbIX
COBpPeMeHHbBIX [TpuMeHsTH LIU(POBLIE (yHKLUMN, ONMMCHIBAIOIIUX
MUKPOIPOLIECCOPHBIX y3/1bl [/l IOCTPOEHUSsI L[U(ppOBOe YCTPOICTBO U
YCTPOUCTB. BO3MO)KHOCTH | KOMOHMHAIJMOHHBIX ripeoOpa3oBaHust Oy/IeBBIX
TIpUMeHeHUs YCTPOUCTB. GbyHKLUM 1715 peLleHus
MUKDPOKOHTPOJI/IEPOB B [TpoekTrpoBath MOCTaB/IeHHBIX 3a/jau.
YCTPOMCTBAX yIpaB/jeHusl | LU(PPOBbIe CXeMBbI C HaBbikamu cocTaB/ieHus U
Y KOHTPOJISL. WCII0/Tb30BaHUEM OT/IaJKU TIpPOrpaMM AJist

MHUKDPOKOHTDOJIIEpA.

Bunpl 3aHATHI

* llHTepakTUBHBIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* Jlekuuu;

* CamocTrosTe/bHas
pabora;

* NHTepakTvBHbIE
NIpaKTUYeCKHe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLIUY;

* [IlpakTuueckue
3aHATUS;

* Jlekuuu;

* CamocTosiTe/ibHas
pabora;

* VHTepaKTUBHbIE
TpaKTAYe CKUe 3aHATHS;
* CamocTosTenbHas
paborta;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* Oripoc Ha 3aHATHUSX;
* 3auerT;
* OrtueT Mo TPaKTHKE;

* Omnpoc Ha 3aHATHUSAX;
* 3aueT;
* OTueT Mo NPaKkTUKe;

e 3auert;
* OrTuer 1o NpPaKTUKE;
* 3auert;
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* 3auerT;

* 3aueT;

(DOPMYJ'II/IPOBKE[ roKasatesieil u KpUTepUEB OLI€eHWBAHUSA ,I:[EIHHOI‘/JI KOMITIeTeHIIMW TIpUBELE€HA B

Tabnure 4.
Tabsuiia 4 — ITokasaTes M U KDUTEPUU OLIEHUBAHKsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * OO6nayaet * OO6nagaer auarnazonoMm | ¢ KoHTponwmpyeT pabory,
(BBICOKMIA YPOBEHb) | (paKTUUECKUMU U MPaKTUYEeCKUX YMEHUM, | TPOBOAUT OIIEHKY,
TeopeTUyYe CKUMH TpeOyeMbIX /I/isk Pa3BUTHSI | COBEPIIIEHCTBYET

3HaHWSIMU B TIpeJierniax
n3ydyaeMoii 061acTv ¢
TIOHUMaHHeM TPaHUL]

TIPUMEHUMOCTH;

TBOPYECKUX PeLlIeHUH,
abcTparvpoBaHust
ripobsiem;

JlericTBUsL paboTHhI;

Xopotiio (6a30BbIit

* 3Haet (haKThI,

* OO6nazaet AUana3oHOM

* beper

YPOBEHb) TIPUHLIUTIBI, TTPOLIECCHI, MPAaKTUYECKUX YMEHHH, OTBETCTBEHHOCTb 3a
o0111e MOHATHS B TpeOyeMbIX /I/isl peIlleHus | 3aBeplieHre 3a/iau B
npeiesiax u3ydyaemor orpe/ie/IeHHbIX TIPO0JIeM | KCC/Ie[OBaHUH,
obnacTy; B obmactu ripycriocabivBaeT cBoe

WCC/Ie[IOBaHNUA ; MoBe/IeHHE K
obcTosATeTLCTBAM B
pelieHnH TIpobieM ;

YnosneTBopuTenbH | o O6sagaeT 6a30BLIMU » O6nazaet oCHOBHBIMU | ¢ PaboTaeT rpu nmpsiMom

0 (IOporoBeIi 00IIMMU 3HAHUSIMU; yMeHUsIMH, TpeOyeMbIMH | HaOJroeHnY;

yPOBEHbB) J1s1 BBITTOJTHEHMST

MPOCTHIX 3a/a4,

Tabuia 5 — Jrarbl

2.2 Komnerennusa ITK-1
[TK-1: crmiocoGHOCTBIO BBITIOJHATh MaTeMaTH4YecKoe MO/Ie/IMpOBaHre 0ObEeKTOB U IMPOILeCCOB TI0
TUIIOBBIM METOJVKaM, B TOM UKCJIe C UCT0/Ib30BaHUEeM CTaH/JAPTHBIX [MaKeTOB MPUKJIaHBIX ITPOrPaMM.
Inist bopMUPOBaHUS KOMITETEHIIUK HEOOXOJUMO OCYIIeCTBUTD Psifi 3TAroB. DTarbl (HOPMUPOBAHMS
KOMIIeTEHIIUM, TIpUMeHsieMble [jis 3TOr0 BUJbl 3aHSITUM W HCIIO/b3yeMble CpPeACTBAa OLeHUBaHUS
Tipe/iCTaB/eHbI B Tabsule 5.
OPMHPOBAHUS1 KOMIIETEHLIUM U UCTO/Ib3yeMble CpeZiCTBa OLIeHUBAHUS

aHasm3a
KOMOWHALIMOHHBIX CXEM.
TuroBble METOAVKU
MOCTPOEHUsI
(YHKLIMOHAIbHOW MOJeNn
cxeMbl. PaboTy TUIOBBIX
ABTOMATOB - PETHCTPOB,
CUETUYMKOB C pa3HbIMU
ko3¢ duLIieHTaMu
JesieHus. Tunoselie
CTPYKTYDHBIE CXEMBI
MHKPOIIPOLIeCCOPOB.
Pe)KUMBbI paboThI
BbIOPAHHOTO
MHKDPOKOHTPOJIEPA, B TOM
YHCIIe PeXXUM
ripepbIBaHUi. OCHOBBI

CocraB 3HaTb YmeTb Bnagets
Copeprkanue Maremarnueckrie 0CHOBBI | OCyI1eCTB/IATh nepexos oT | HaBbikamu cvHTe3a U
3TaroB TeOpHHY TIPOEKTUPOBAHUS U | 3alaHKs1 pab0OThI CXeMbI K | aHa/M3a

(hopmasibHOMY OIHCAHUIO
B BU/Ie TaOIHLIbI
WUCTUHHOCTHU Oy/eBoi
byHKUMH. BBIMOMHAT
riepexof OT TabJUIIbI K
¢dopmyse. CUHTE3MPOBaTh
KOMOWHALIMOHHYIO CXeMY
1o gopmysie B pa3HbIX
6a3ucax. CocTaB/isiTh
JMarpaMMbl pabOThI
KOMOWHALMOHHBIX CXEM U
MPOCTEMNIINX aBTOMAaTOB
(cueTurKOB).
[Tonb3oBaTbCs cucTeMom
KOMaH/|
MUKPOKOHTDOJIIEpa [IJIst
CO3[jaHUs TIPOrpaMM Ha

KOMOWHAL[MOHHBIX
cxem.Metozamu
ripeobpa3oBaHusi OyeBbIX
BbIDaXeHUU /151 TIepeBoja
UX B pa3Hble 0a3uCHI.
MeToaukol MoCTpoeHust
JvarpamMM paboThI
LU(PPOBBIX YCTPOUCTB.
HaBbikamu cocTaBieHust
TIPOrpamMM Ha sI3bIKe
accembrepa st
BbIOPAHHOTO
MHUKDOKOHTDOJIJIEPA U
OT/Ia[IK{ TIPOTPaMM C
TIOMOIIIBIO
VHTETpPUPOBAaHHOTO
TaKerTa.
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MIPOrpaMMUPOBaHUS
MUKDOKOHTpOJI/Iepa Ha
s13bIKe accembrepa.
MeTtoauky
MO/Ie/TUPOBAHUST pabOThI
MUKDOKOHTpOJI/Iepa
WHTerpupOBaHHBIM
naketoM Single-Chip
Machine.

sI3bIKe accembiiepa.
OTna)KuBaTh MPOTrPaMMbI C
WCII0/Tb30BaHUEM
WHTErpUpOBaHHOTO
TaKeTa.

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTHUBHbIE
JIeKLWY;

* [IpakTrhueckue
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKHUe 3aHATHS;
* IHTepakTUBHbIE
JIeKLUY;

* [IpakTHUueckue
3aHATHUS;

* Jlekuuuy;

* (CamocrosiTesibHas
paborta;

* llHTepakTuUBHBIE
TpaKkTUyeCKue 3aHsATHUS;
* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* Onpoc Ha 3aHATHsX;
e 3auerT;
* OTyeT 1o NpPaKTHUKe;
* 3auerT;

* Onpoc Ha 3aHATHUSAX;
* 3auer;
* OTyeT Mo MpakKTHKe;
* 3aueT;

* 3auert;
* OrtueT MO TMPaKTHKe;
* 3auer;

dopMynMpoBKa TIOKa3aTe/iell U KpuTepreB

OLl€HUBaHUA ,ELEIHHOﬁ KOMITIeTeHIIMM TIpUBEAE€HA B

Tabsure 6.
Tabmuija 6 — TToka3aTesu ¥ KpUTEPUU OLIeHUBaHKsI KOMITETEHI[MM Ha JTarax
CocraB 3HaTb YmeTb Bnagetb
OminuHo * OO6nagaer * O6nagaet auamnazoHoMm | ¢ KoHTponupyeT pabory,
(BBICOKMI YPOBEHB) | (haKTUUYeCKUMU U MPaKTUYEeCKUX YMEHUM, | TPOBOAUT OLIEHKY,
TEOpeTUUe CKUMU TpeOyeMbIX [/l pa3BUTHSI | COBEPIIIEHCTBYET

3HAHHWAMMU B IIpeaeiax

TBOPUECKHUX pelleHuH,

JlefcTBUS paboThI;

MPOCTHIX 3d/ia4,

M3y4yaeMoii 061acTH ¢ abcTparvpoBaHust
TIOHMMAaHWeM T'DaHML] npobiem;
TIPUMEHUMOCTH;
Xopomo (6a30Bbli | ¢ 3HaeT (akThI, * OO6nazaer Auara3oHoM | * Beper
YPOBEHb) TIPUHLIMTIBI, TTPOLIEeCCHI, MPaKTUYeCKUX YMEHUM, | OTBETCTBEHHOCTH 3a
oO11I1e MOHSTHS B TpeOyeMbIX /IS pellleHNs | 3aBepIleHHe 3a/a4 B
nipeiesiax u3y4aemMom oTpe/ie/IeHHbIX TIPO0JIeM | KCC/Ie/JOBaHUH,
obnacTu; B obsactu ripucriocabivBaeT cBoe
WCCTIeZIOBaHUS ; ToBefIeHHe K
o0cTosiTeNnECTBaM B
pelieHuH 1pobiem ;
YnosnetBopuTe/bH | ¢ O6sagaet 6a30BbIMU * O6nagaer ocHOBHBIMU | * PaGoraeT ripu npsiMom
0 (1IOporoBeIi 00IIMMU 3HAHUSIMU; yMeHUsIMH, TpeOyeMbIMH | HaOJIroieHNY;
YPOBEHB) U151 BBITIOJTHEHUST

AedaTe/JIbHOCTH,

3 TunoBble KOHTPO/IbHBIE 3a/JaHUSA
[list pea3alivy BBILLIETIEPEUNC/IEHHBIX 3a/lad 00yUueHWs] UCITO/Ib3YIOTCSI TUITOBBIE KOHTPOJIbHBIE
3aJlaHUsI WK WHBbIe MaTephasibl, HeOOXOAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA

XapaKTepU3yIoLUX 3Tarbl

oOpa3oBaTe/IbHOM MPOrPaMMBI, B CIeAYIOIIEM COCTaBe.
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3.1 3auér

— Tlonmyunts Tabmuny wctuHHOCTH OyneBod ¢yHKiM. 3ammcatb b® B dopme CAHD wmm
CKH®. MunumusupoBath b®. IIpeobpasoBate b® B 0asucet U-He/WJIM-He. CocTaBuTh
KOMOMHALMOHHYIO CXeMY TI0 TosiyueHHOH BO.

— TMonyuuTs TabMMIy UCTUHHOCTH OyneBo (yHKIuK. Peamn3oBath b® ¢ momoiipio 2-X, 3-X, 4-x
pa3psAHbIX TIOMHBIX YIIPAB/sieMbIX JelrdpaTopax.

— Tlomyunts Tabnuily wucTUHHOCTU OysneBod QyHKUMU. PeamusoBatb BD ¢  momorpio
MY/IBTUIIIEKCOPOB. Pa3noxute B® 110 ByM NepeMeHHbIM U pea30Barh C [IOMOLLbI0 MY/IbTUTIZIEKCOPOB.

— Tlonmyunts cuctemy OyneBbIx (pyHKIMI 1 peanu3oBath Ha [TJIM.

— Ha ocHoBe ueTblpex paspsiiHOrO CYeTUMKa CO3[aTb CUETUYMKU [le/IUTe/IM 4YacTOThbl Ha
3,4,5,6,7,8,9,10,11,12,13,14 (1o 3a/1aHKIO TIperiofiaBaTe/is).

— HapucoBaTb CTPYKTYPHYIO CXeMY MOZY/ISi 3alIOMHUHAIOIIEr0 YCTPOWCTBA C TIPSIMOI BBIOOPKOH
eMkocThtO 1 Kbaiit, 10 K6aiit, 20 KbaiiT. [Tosichuts paboty 3Y.

— HapucoBatb 000011jeHHYI0 CTPYKTYPHYIO CXeMy MHKPOKOHTpOJIepa M OINMCaTh Ha3HaueHHe
OCHOBHBIX Y3/I0B (10 3ajaHuio mpenogasarens) - AJIY, wuWH ajpeca/faHHbIX, perucrpa (aros,
perucTpoB o0Ilero HasHayeHHs, TalMepOB/CUETUMKOB M YIIPAB/SIOLUIMX PErMCTPOB, IMOPTOB BBOZA-
BBbIBO/]a, PETUCTPOB yIIpaB/leHUs PepbIBaHUSIMHU.

— [Jartp onpegenenusi MukporiporieccopoB ®oH-HelMaHOBCKOM M TapBapACKOW apXWUTEKTYp,
TIPUHLMIIOB UX paboThl, JOCTOMHCTBA U HEJOCTATKH.

— TlosicHuTb paboTy MUKPOKOHTPOJIIEpPA B TTPOTPAMMHOM PeKuMe paboThI.

— TloscHute paboTy MHKDOKOHTpO//Iepa B peXuMme paboTel € TIpephIBaHUSMH  OT
TaliMepOB/CUETUHKOB.

— TIloscHuTh paboTy MHKDPOKOHTpO//IEpa B pekuMe pabOoThl C TpepbIBaHUSMK OT BHELIHUX
YCTPOMCTB.

— CocTraBUTh TporpamMmy IO C/IeYHOIIMM 3aJaHUAM: 3alKicarTb KOHCTAHTY B IIOPT; 3anucarb
KOHCTaHTY B siUeiKy MaMsTH; 3anycaTh porpaMmy KoH(pUrypauuu TaiiMepa/cueTurka B pexxum 0, 1, 2, 3
Y 3allyCKa ero Ha CueT OT BHYTPeHHero WIA BHeIHero reHepaTropa; 3amvcaTh IIPOrpaMMy peakLuu Ha
BHYTp€eHee NpepblBaHre OT TalMepa/CueTurKa Wi OT BHEIIHero yCTpOMCTBa.

3.2 TeMBbI 0NIPOCOB Ha 3aHATHAX

— YACHUTH arOPpUTM TepeBOfia Urces U3 OAHOM CUCTeMbl CUMC/IEHUsI B APYTYIO, Mpe/iCTaB/IeHue
yyces B IPSIMOM U [JOTIOJTHUTEIbHOM KOZIaX, a/ITOPUTMBI CJIOKEHHUS UKCesT CO 3HAKaMH.

— W3yunTb OCHOBHBIE 3aKOHBI OysieBOW anreOpbl, criocoObl 3azanust OyneBbix (yHkuuid (BD),
¢dhopmbl B® 1 nx MUHMMM3aLMK, ripeobpa3oBaHue B® B pa3Hbie 6a3UChI U MOCTPOEHHEe KOMOWHAIIMOHHBIX
CXeM.

— YcBouTb paboTy MUKPOKOHTPOJIZIEPA B PesKHUMe TIpephIBaHUM.

— W3yunTth HAaCTPONKYy MUKPOKOHTpPOJ//IEpA Ha Pa3Hble PE’KMMBbI ITPePbIBaHUM.

— H3yuuts cucTeMy KOMaH/[, MUKPOKOHTpOJI/Iepa B TePMUHAX MHEMOKO/IOB [I/Is1 MCII0/Ib30BAHUSA B
COCTaB/IEHUU TIPOrPaMM.

— W3yuutb paboTy TpPUITEPOB pa3HbIX THUIIOB, HAyUUTbCS CTPOUTH JUarpaMMbl paboThI IpH
V3MeHeHUM BXOJHbIX Bo3aeucTBui (R-S Tpurrep, D-tpurrep, J-K tpurrep.

— MW3yuuth 3asanue b® a5 gemmmdparopa, MyIbTUIIEKCOPa, CYMMAaTopa U UX CXeMBbI.

— W3yuuts peanuzauyo b® c moMoibio femmudpaTtopoB U My/IbTUIIIEKCOPOB.

— W3yuuts meton pasnokenusi b® mo ogHOW M ABYM MepeMeHHbIM /Il peanu3aliiy WX Ha
MYJIbTUIIEKCOpax.

— YsacHuTh 0000IIeHHYH CTPYKTYpy MHKPOIIPOIIeCCOpa, pas/iiuhe AByX W TpexX IIMHHOU
CTPYKTYDP.

— W3yuuth CTpyKTypHyIO cxemy MUKpOKOHTpos/siepa MK-51, Ha3HaueHuwe AJLY, TaiiMepoB
CUeTUHKOB, [IOPTOB BBO/a-BbIBO/Ia,

— PerucTpoB yIlpaB/eHUs y3/1aMHU.

— 3apgarb b® oT Tpex U yeTblpex MpeMeHHbIX..

— PeanuzoBate B® Ha 3-x, 4-X pa3psAHbIX [Jellv@patopax C TMPSIMBIMAU W UHBEPCHBIMU
BBIXO/IAMH.
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— PeammzoBate b® Ha mynbTuniekcopax 8 Ha 1, 16 Ha 1.

— Pasnoxute B® no ofgHOM nepeMeHHOU 1 peany30BaTh Ha My/bTUIIIeKcopax 2 Ha 1, unu 4 Ha 1,
v 8 Ha 1.

— CocraBUTh CxXeMy [BOMYHOIO 4-X paspsiHOTO  CYyeTUYMKa, [OJK/IHOUMTb K Hel
KOMOWHAL[MOHHYIO CXeMY, HapHUCOBaTh IMarpaMMy pabOoThbI CUeTUMKA U BBIXO/la KOMOMHAIIMOHHOM CXEMBI.

— CocTaBUTh CXeMy CYeTYMKa JleJIUTeNs YacTOThbl C TPOM3BOJIbHBIM KOQQMULIMEHTOM Jie/leHUs] Ha
OCHOBe JIBOUYHOTO CYETUYMKA.

— YcTaHOBUTH Ha CBOEM KOMITbIOTEpPe CBOOOHO PacrioCTPaHsIeMYH0 MO/IeMPYOLIYIO TIPOrpaMMy
Single-Chip Machine.

— WByuuThb TexHO/MOTHIO0 Habopa MPOrpaMMEbI, ee KOMIU/ISILIAIO W UCTIO/THEHHe.

— Habpare mnpocTble TMporpammbl, 3alyCTUTb €€ U BBLINOJHUTH [0 IlIaraM, KOHTPOJIUPYS
Vi3MEeHeHue COZlep>KMMOI0 BHYTPEHHUX Y3J10B..

— [lpumeps! nporpamm:

— 1. 3anucarb KOHCTaHTY B NaMsITh IPOrpamw, B MOPT;

— 2. CxroH(UryprpoBaTh TalMepbI-CYETUMKMB pa3Hble DPEXUMbI pPa0OTHI, 3allyCTUTh WX,
KOHTPOJIMPOBATH IPOLIeCC cYeTa U MeperoHeHue;

— 3. CocTaBuTh NpOrpamMMmy yCTaHOBJIEHHWe TaliMepa-CueTUMKa B PEXXUM Je/IuTesIs] 4aCTOThl C
TIPOU3BOJIbHBIM KO3(DPULIMEHTOM Jie/ieHUsl.

— W3yuuTh npuHLMIT paboThl CUeTYMKA KOMaH/], PETUCTPOB YTIpaB/eHUs] BHYTPEHHUMH Y3/1aMu
MUKpPOKOHTposiepa MK-51..

— VYACHUTH BIMSIHUE Ka)K0ro OWTa perucTpoB YIpaB/leHWs Ha KOH(QUTyparjui0 BHYTPEHHHX
y3710B MMKPOKOHTpOJiepa MK-51.

— BbInosmHUTE Ha NprMepax NepeBoOf, Urces U3 JeCATUYHOM CUCTeMbl CUUC/IeHUS B JBOUUHYIO,
11eCTHaLeTUPUYHYIO.

— IlepeBecTn uMciia B JABOUYHYIO CUCTEMY CUMC/IEHUS U BBIIOJIHATH OIEPALAI0 CIOXKEHUs C
WCII0J/Ib30BaHUEM TIPSIMBIX U [OTOHUTE/IbHBIX KOfoB (+15-9, -12+6, -9-11, +7+10).

— 3ajaTh MaTeMaTHYecKyl0 Mofieflb KOMOMHAI[MOHHOM cxeMbl B Bufe OyrneBod (yHKUUH C
TIOMOIIIBI0 TabMLIEI UICTUHHOCTH B popMax [TH® u KH®, BbIMOMHUT MUHUMM3ALIMIO C TIOMOLIBI0 KapT
Betiua. CocTaBuUTh KOMOMHAIIMOHHYIO CxeMy, peanmu3ytoinyto b® B 6a3uce U, NJIU, He. TIpeobpa3oBarh
B® nnst peanuzaiuu b® B 6asucax V-He, JIM-He. CocTaBuUTh CXeMY.

— PaccmoTtpeThs CTPYKTYpy NporpaMMHpyeMOW JIOTUYeCKOM MaTpuLibl M peanv3aldio CUCTeMBI
OyneBbIX YHKIUH.

— Pa3obpark paboTy MHKDOKOHTpPOJUIEPA B PEXHMe TPEPhIBAHUI OT BHYTPEHHMX W BHEITHUX
YCTPOMCTB.

— CocCTaBUTh U OTVIAAUTH NIPOrPaMMy peakLiii MUKPOKOHTPOJI/Iepa Ha BHYTPeHHUe IIPepbIBaHus
OT TaliMepa CueTUMKa U Ha MpepbIBaHKs OT BHEIIIHHUX yCTPOWCTB. [leTalbHO pacCMOTpeTh paboTy CTeka,
CueTYMKa KOMaH/l, paboTy BEKTOPOB IpepbIBaHUs.

3.3 TemaTnKa NNpakKTHKH

— CocraBUTh W OTA3AWTH IPOrpaMMy peakLMM Ha BHYTpDeHHMe OT TaliMepa CueT4yMKa
TipepbIBaHKs M Ha TpepbiBaHUs OT BHEIIHWUX YCTPOMCTB. 3azaTth B® OT Tpex M ueThipex MpeMeHHbIX..
Peanmu3oBate B® Ha 3-Xx, 4-x pa3psjHbix JeliMdparopax C MPsSMbIMA U HWHBEPCHBIMH BbIXOJAMHU.
PeamuzoBate b® Ha Mmynbrumniekcopax 8 Ha 1, 16 Ha 1. Pa3noxute B® mo opHOI nepemeHHON M
peanv30BaTh Ha MyJbTUIUIeKcopax 2 Ha 1, wim 4 Ha 1, win 8 Ha 1. CocTaBUTh CXeMy JABOUYHOIO 4-X
pa3psHOTO CUeTUWKa, MOAK/IFOUNTh K Hell KOMOMHALIMOHHYIO CXeMy, HapuCOBaTb JuarpaMmy paboTbl
CUeTYMKA W BBIXOJA KOMOWHAIIMOHHOW cxeMbl. COCTaBUTh CXeMy CYeTYMKa JeUTesisi YaCTOThI C
TIPOM3BO/IbHBIM KO(@LIMEHTOM [lefieHHsi Ha OCHOBe [IBOMUYHOIO CYeTuMKa. YCTaHOBUTb Ha CBOEM
KOMITbIOTEpe CBOOO/IHO pacrioCTpaHseMylo Mojenupytollyto rporpammy Single-Chip Machine. M3yuutsb
TeXHOJIOTMIO Habopa TporpamMmbl, ee KOMIWISALMIO W HcCrogHeHWe. HabpaTh MpocThie MpOrpamMmel,
3aMyCTUTh €e W BBIMNOJIHWTh [0 11araM, KOHTPOIUPYS U3MEeHEeHWe COJEep’KUMOrO0 BHYTPEHHUX Y3J/0B..
[Mpumepsl mporpamm: 1. 3anucaTh KOHCTaHTy B MaMsATb nporpamm, B nopt; 2. CKOHQUrypupoBaTh
TallMepbI-CUETUMKUB pa3Hble DPEXHWMbl Pa0OThHI, 3allyCTUTh WX, KOHTPOJIMPOBAaTh TMpOLIECC CueTa U
niepernosiHeHye; 3. CocTaBUTh MPOrpaMMy yCTaHOBJIEHHE TaliMepa-CueTurKa B PeXKHUM [IeTUTeNs1 YaCTOThI
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C TIPOM3BOJIBHBIM KO3(duiieHTOM AeneHus. V3yunts npuHOUI paboThl CcueTYMKa KOMaH[, PervCTPOB
yTpaB/ieHus BHYTPEHHHUMH y3/laMM MUKpPOKOHTposiepa MK-51.. YsicHUTh BiMsiHME KaxJoro Ourta
PErvucTpoB yrpaB/ieHUss Ha KOH(MUrypalui0 BHYTPEHHUX Y3710B MUKpPOKOHTposiiepa MK-51. YsacHUTH
000011leHHYI0 CTPYKTYPy MMKPOIIpOLleccopa, pas/nuve [BYX M TpeX IIWHHOW CTPYKTyp. M3yuuTthb
CTPYKTYPHYIO cXxeMy MUKPOKOHTposiiepa MK-51, HasHaueHue AJIY, TalilMepoB CUeTYMKOB, IOPTOB BBOZA-
BbIBO/]A, PETUCTPOB YyIIpaB/eHUsl y3/l1aMd. BBINOMHUTHL Ha TNpyUMepax IepeBOf, UMCel U3 [eCSTUYHON
CUCTeMBbl CUMC/IEHUS B [BOWUYHYHO, LlIeCTHajlleTUpUuHylo. [lepeBecTH uucia B [JBOUUYHYH) CUCTEMY
CUMC/IeHVS] U BBITIOJIHUTH OMepaLjuio CJIOKeHUs C UCIO/Ib30BaHWeM IIPSMBIX M [JOMOJHUTEIbHBIX KOZOB
(+15-9, -12+6, -9-11, +7+10). 3amaTh MaTeMaTUUYeCKylH0 MO/ieJib KOMOWHAIIMOHHOW CXeMbl B BH/E
OyneBoii (YHKI[MM C TIOMOIIbI0 TabMuIbl HCTMHHOCTH B ¢dopmax [JH® u KH®D, BLIMOMHUTH
MUHHMM3ALMI0 C TIOMOIbI0 KapT Beiua. CocTaBUTh KOMOMHAIMIOHHYIO CXeMy, peanu3yroiiyio b B
6asuce U, NJIN, He. IIpeobpa3oBath b® s peanusanuu B B 6a3sucax N-He, NJIM-He. CocTaBUTh
cxeMy. YCBOMTb paboTy MHKDOKOHTpO/UIEpa B peXWMe TpepbiBaHui. 3yunTh HACTPOMKY
MUKDOKOHTpOJIJIEpa Ha pasHble peXXUMbI NpepbIBaHUNA. V3yunTh crcTeMy KOMaHJ, MUKPOKOHTpOJiepa B
TepMUHAX MHEMOKOZOB [/Is WCIIOJb30BaHUS B COCTABJAEHWH IpoOrpaMMm. V3yunte paboTy TpUITEpoB
pa3HbIX THUIIOB, HAYUUTbCS CTPOUTH AMarpaMMbl PabOThI MpU W3MeHeHWH BXOAHBIX Bo3zedcTBuil (R-S
tpurrep, D-tpurrep, J-K tpurrep. Wsyuutb 3amanve b® ana pemmdparopa, MyJIbTUILIEKCOPa,
cymMMmaTopa ¥ ux cxeMbl. M3yunTh peanusauyio b® c nomougpio AewmpatopoB U MyJIbTUILIEKCOPOB.
N3yunte wmeton pasnoxkenuss b® no opHOM M ABYyM IlepeMeHHbIM [iIs1 peaju3aliii MX Ha
MY/BTUIIIEKCOPAaX. YSCHUTh aJrOPUTM IlepeBOfia YMCe/l U3 OFHOM CHUCTeMbl CUYUC/IEHUs B [PYTyIO,
Tpe/icTaB/IeHre Yuces B NPAMOM U [JOTIOJTHUTE/IbHOM KOZAX, aJIfOPUTMBI CJIOKEHUsI YhCe/l CO 3HaKaMHu.
M3yunTh 0CHOBHBIE 3aKOHBI Oy/ieBoii anreOphl, criocoObl 3aanHus OyneBbix dyHKIMM (BD), hopmel BO u
VX MUHUMM3ALUH, TipeoOpa3oBaHre B® B pa3Hbie 6a31Chl ¥ TOCTPOEHNE KOMOMHAIIOHHBIX CXEM.

4 MeToauyeckHe MaTepHasibl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afad 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siolide TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (WM) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii porpaMMel.
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1. WHdpopmaLoHHO-IoMCKOBasi cucteMa Google.
2. CpobozmHO pacriocTpaHsiemasi TporpaMMa MOJieTMpOBaHUs MHUKPOKOHTposiep Single-Chip
Machine.
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