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
HanpaBneHHocTs (1po¢uib): AyAuoBu3yaibHasA TeXHUKA

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadepnpa: TY, Kadeapa TeneBusenns u ynpasjieHus

Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekumu 24 24 yacos
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 60 60 4yacoB
4 CamocTosiTesibHas paboTa 84 84 4yacoB
5 Bcero (6e3 3k3ameHa) 144 144 4acoB
6 OO0111ast TPyZI0EMKOCTh 144 144 4yacoB
4.0 4.0 3.E

3auet: 5 ceMeCTp

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

JINCT COTJIACOBAHUM

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 roaa,

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.

paccMOTpeHa U

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu

HaripaBJ/ieHus IOATOTOBKH (CreLaabHOCTH).

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

TY TI'asuszos T. P.
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 «I{ndposeie ycrpoiictBa 1 Mukponpoueccopsi» (b1.B.0O/1.6) otHOcHTCs K 610Ky 1
(BapuaTHBHas 4acTh).
[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBISIOTCSA
cJleiyrolye AMCHUIUTHBL: [JucKpeTHas MaTeMaTuka, HpopmaTtrka, Lindposast o6paboTka curHasmos.
[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 4.0 3ayeTHBIX €JUHUIILI W TIPeACTaBjieHa 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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CamocTosiTenibHast paboTa (Bcero) 84 84
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 28 28
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMHUHapam 56 56
Bcero (6e3 3k3ameHa) 144 144
OO0111ast TPYJ0EMKOCTD Yac 144 144
3aueTtHble Eavnnibl TpygoeMKoCTH 4.0 4.0

5. CopepxaHue AUCLHMI/IMHBI

5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zaenbl AUCIMIVIMHEBI U BUJbI 3aHATUN

Ne HasBanus pasziesioB JUCLIUIIIIMHBI

Jlekuyu
Bcero uacoB
(6e3 sK3ameHa)
dopmMupyemble
KOMITeTeHI 1!

o | [IpakTUuUeCKue 3aHATHS
& |CamocTosTenbHas pabora

1 | JBouuHas cucTemMa CUMC/IeHus, 4 30 OIIK-7, IIK-1
TIpe/ICTaB/IeHre UMC/IOBBIX JAHHBIX,
apudmMeTHUeCKUe OTepaLiy C JBOUYHBIMU
yrciamu; JIoruueckye 0CHOBBI LIU(GPOBBIX
YCTPOWCTB, CIIOCOOBI 3a/1aHusT Oy/IeBbIX
(yHKIMIA, TOCTpOeHre KOMOMHAL[MOHHBIX

CXeM B 3a/IaHHBIX 0a3ucax;

2 | Bugpl TpurrepoB. LludpoBbie cxembl 6 8 18 32 OIIK-7, ITK-1
JelndpaTopoB, My/IbTUIIEKCOPOB,
CyMMaropa, C4eTUMKOB, PeruCTPOB.
[TpyHLIMAI TOCTPOEHMS 3alIOMUHAIOLUX
YCTPOMCTB.

3 | CTpyKTypHas cxema MUKPOIIPOL[eCCcopa. 6 4 12 22 OIIK-7, ITIK-1
Ha3HnaueHvie 0CHOBHBIX y3/10B
MUKpornporieccopa - AJIY, namatb
TIpOrpamMM M JIaHHBIX, LIHWHBI afipeca,
JlaHHBIX, YTIPAB/IeHUs], TOPThI BBOJA-
BbIBO/]a, PETUCTPHI yTIpaB/ieHUs, TaliMepbl-
CUETUUKH.

4 | PaboTa MHKpOIIpOLieccopa B IPOrpaMMHOM 4 10 18 32 OIIK-7, TTIK-1
peXxuMe pabOThI, IPOrPaMMHOE
yIipaB/ieHie BHYTPeHHUMHU Y3/1aMU,
OpraHu3aLys B3auMOZEeNCTBYUS C BHELLIHUMU
YCTPOMCTBaMU uepe3 MOPThl BBO/A-BbIBO/A.
CurcremMa KOMaHZ, MMKPOIIPOL|eCcopa U
COCTaB/IeHHEe NIPOrPaMM Ha SI3bIKe
accembsiepa, OT/ajKa MporpamMm.

5 |PaboTa MUKpPOMPOI|eCCOPOB B peXXUME 4 6 18 28 OIIK-7, TTIK-1
TIpepbIBaHUM.
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WTtoro

24 36 84

144

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLIWSIM) TIpUBeieHo B Tabiuile 5.2.

Tabsura 5.2 - CofepykaHue pa3/esioB JUCLIUTIIVH (TI0 JIEKIUSIM)

HasBanus paszenos

CopeprkaHue pa3zenoB JUCLUIIMHBI 110
JIEKLIUSIM

Tpyn0eMKOCTb,

q

dopmMupyemMbie
KOMIIEeTEeHL[UU

5 cemecTp

1 [JBonyHas cucTemMa CUMC/IeHHs,
Tipe/[CTaB/IeHre YMC/IOBBIX JaHHBIX,
apudMeTHUeCKUe orepalydu C
JIBOMUHBIMU unciaMu; Jloruueckue
OCHOBBI LIU(PPOBBIX YCTPOUCTB,
croco0Obl 3a/jaHust Oy/eBbIX (DYHKILIWH,
MOCTpOeHre KOMOMHALIMOHHBIX CXeM B
3a/laHHbIX Oasucax;

[Mpuniumnbr @oH-HelimaHa.
[TpencraBneHue urcesn B BOUUHON U
11eCTHA/ILIeTUPUYHOW CHCTeMax
curcnenus. [IpsiMoii ¥ IOTIOTHUTETEHBIN
KO/ IBOMYHbIX uncen. CroxkeHue U
BbIUUTaHKeE ABOUYHBIX urces. [TpuHLumm
BBITIOJTHEHUS] YMHOKEHUSI U le/IeHus1
JTBOMUHBIX yricesl. OCHOBHBIE 3aKOHBI U
TeopeMbl OysieBoit anre6pbl. CriocoObI
3aziaHus Oy/ieBbIX PyHKLIWH.
Munnmuzauus b®. [Toctpoenune
KOMOHHAIJMOHHOM cxeMblI 110 BD.
ITousitue 6a3uca. Peanu3arus
KOMOMHAI[UOHHBIX CXEM B pa3HbIX
Oa3ucax.

N

HToro

OIIK-7,
[TK-1

2 Bugp! Tpurrepos. LludpoBsie cxembl
Jlel(paTopoB, My/IbTUILIIEKCOPOB,
CyMMaTopa, CYeTYMKOB, PErMCTPOB.
[TpyHLMI TOCTPOEHUS
3arOMUHAIOLUX YCTPOMCTB.

3akoHbI paboTel TpurrepoB R-S, D-
tpurrepa, JK-tpurrepa. O603HaueHue
TPUITEPOB Ha cxemax. [JuarpaMmsbl
paboTsl TpurrepoB. Jemrdparopsbl, UX
B®, cxemsbl gernmmdparopo, 0003HAYEHHST
Ha cxemax. MysbTUTIIEKCOPEI, UX bD,
CXeMbI MYJIBTUTI/IEKCOPOB, 0003HaYeHusT
Ha cxemax. Peanuzauus b® c rioMmolibso
JelnpaTopoB U My/IbTUI/IEKCOPOB.
Pasznoxxenue b® 110 nepeMeHHBIM /11
peanu3salvy Ha MYJILTUILIEKCOpaXx.
Peructpsl, cxembl perucTpos,
0003HaueHre PerucTpoB Ha CXeMax.
Cymmaropsl, B® cymmaropa u
T0JIyCyMMaropa, CxeMbl CyMMAaTOpOB,
o0o3HaueHust Ha cxemax. [IpyUHLIUTT
OpraHu3alvy 3arlOMUHAKOIINX YCTPOKCTB
C MPOW3BOJILHON BBIOOPKOH.

HToro

OIIK-7,
[TK-1

3 CTpyKTypHas cxema
MUKpormnporeccopa. HasHauenue
OCHOBHBIX y3/10B MUKPOIIpOLieccopa -
AJTY, naMAITh [pOrpaMM U JJaHHBIX,
LIWHBI a/lpeca, JaHHbIX, YIIpaB/IeHus,

O6o00111eHHas1 CTPYKTypa
MuKpornporeccopa no ®oH-Heiimany.
AJTY, peructpbl 00I1[er0 Ha3HAUEHMS.
[TyHb1, OpTEI BBOAA-BBIBOAA. [IBYX 1
Tpex IIMHHAs apXUTEeKTypa

OIIK-7,
[TK-1
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MOPTHI BBOZA-BbIBO/A, PETHUCTPEI
ynpaB/ieHUs], TaliMepbl-CUeTUHKH.

MUKpoInporieccopoB. ['apBapzckas
apXUTeKTypa MUKpPOKOHTposiiepa MK-51.
Pe3yieHTHas U BHeIHSS IaMsATH
NIpOrpaMM U JIaHHBIX. YCTPOWCTBO
yTpaB/ieHUs] MUKPOKOHTPOJLIepa,
TaliMepbI-CYeTUMKY, PeTUCTPBI
ynpasienus. [TopT nocnefoBarensHON
repesjauyl JaHHbIX, PErUCTPBI
ynpasieHus. [lapasienbHble NOPTHI
BBO/Ia-BbIBO/|a, YIIPaB/I€HUs [IOPTaMH,
a/lbTepHaTUBHbIe 3HAUeHUsI ITOpTa BBO/ja-
BBIBO/A.

Nroro
4 Pabora MUKpoIipoLieccopa B [TporpamMMHBIii pe;KuM paboThI 4 OIIK-7,
MIPOTPaMMHOM pPeXXrMe paboThl, MUKPOKOHTpOsuIepa. CucreMa KOMaHz, ITK-1
IpOrpaMMHOe yIIpaBJieHye OCHOBHI s13bIKa acceMbriepa. CocraByieHue
BHYTPEHHVMHU y3/1aMH{, OpPraHu3alys | [porpamm U OT/IafiKa IPOrpaMM.
B3aUMOZEHCTBH C BHELIHNMH Vtoro 4
YCTPOMCTBaMHU uepe3 MOPThI BBOZA-
BbIBOZa. CucTeMa KoMaH/|
MHKpPOIpOLeccopa v COCTaB/IeHHe
MporpaMM Ha si3bike acceMbiiepa,
Omazka rnporpamm.
5 PaboTa MUKpPOIIPOLIeCCOPOB B [TonsiThe pexxriMa rpepbIBaHUMN. 4 OIIK-7,
pe>XrMe IpepbIBaHUN. BHyTpeHHUe U BHelLlIHYe IIpepbIBaHuUs. [TK-1
BekTop npepbiBanuii. Peructpel
yIpaB/IeHUs [PephIBAHUSAMU.
[Tporpammbl 06pabOTKY MPePHIBAHUH.
Nroro 4
Wtoro 3a cemecTp 24

5.3. Pa3pensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMHU (MpebIAyIMH)

U obecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA

Pa:«y:;enm AUCOUIVIMHBL U MEXIUCHUIVIMHAPHBIE CBA3U C O6€CH€‘JI/IBaI-OLLH/IMI/I (Hpe,l[bI,ELYLLH/IMI/I) n

obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.

Tabnuiia 5.3 - Pa3genb! AUCLUTIIMHBI M MEXKIUCIMIUIMHAPHBIE CBSI3U

Ne pa3zienioB aHHOM UCLIATIJIMHBI, [/ KOTOPBIX
He0OX0IMMO H3yueHHe 00eCTIeurBatOIUX U

Ne HaumMeHoBaHue UCLMIIH obecreurBaeMbIX JUCLIUIIIAH
1 2 3 4 5
Tpe/LIecTByOLIMe JUCLUILIAHBL
1 |/luckpeTHas MaTeMaTHKa +
2 | Vudopmaruka +

3 |Ludpoast 00paboTKa CUTHAJIOB

+

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCLHHUIUTHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpPMUPYeMbIX TNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN

TIpe/ICTaB/IeHo B Tabmmiie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH
VICLIUTI/TUHBI

Bunp! 3aHaTHI

DOopMBI KOHTPOJIS

KomneTeHiyun

Jlekiuu
ITpakTryeckue 3aHATUSA
+ | CamocTosiTenibHast paboTa

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

OTuer 1o npakTuke

+
+

I1IK-1 + Ornpoc Ha 3aHATUSIX, 3ayerT,

OrueT 110 MMpaKTHKe

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[Uy 00yueHHs
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
He nipenycmotpeno PYII

8. IIpakTHUecKHe 3aHATUA
Copiep>kaHye MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre pakKTHYeCKUxX paboT

=) ZE
Ha3Banus paszenos Copep>kaHrie IPaKTUUECKUX 3aHATUI § o = %
= B3
- e ~
5 cemecTp
1 /IBoruHas cucTeMa CUMC/IeHUs, IlepeBoz feCATUUHBIX UnCes B 8 [TK-1
Tpe/iCTaB/ieHUe UMC/IOBBIX JJaHHbIX, | BOMYHBIe. [IpescTaBieHre uucen B
apr¢MeTHUeCKre oreparuu C MIPSIMOM U [IOIIOJIHUTE/IbHOM KOZlaX.
JIBOMUHBIMU unciamy; Jlornueckue | Apu@meTrueckue oriepaliiu CJI0KeHUs U
OCHOBBI LJU(POBBIX YCTPONCTB, BbIYUTaHUs. [IpUHLIAIT YMHOKEHUS U
criocoOrl 3a/jaHust OyneBbIX QYHKLWM, |Je/ieHUs JBOUYHBIX Yuces. 3ajjaHue
MOCTPOeHre KOMOMHAITMOHHBIX CXeM B | Oy/ieBbIX QyHKIWN TabmiLaMu
3a/laHHBIX Oa3ucax; WCTUHHOCTU. MUHMMUK3aLusl bd. Cunres
KOMOMHAI[UOHHBIX cxeM 1o B® B 6a3ucax
", NJiN, He, -He, NJIN-He.
Ntoro
2 Bugpi TpurrepoB. Ludpossie cxembl | VI3yueHre pabOThI CUETUHUKOB, 8 IMK-1
JeirpaTtopoB, My/IbTUIIIEKCOPOB, | MYJ/IBTUIIIIEKCOPOB, CyMMAaTopOB,
CymMMaTopa, CYeTYMKOB, PETUCTPOB. Cymmaropos, AJTY, O3Y,
[TpyHLMIT TOCTPOEHUS peructpos.Peanv3anus b® ¢ nomouibro
3arOMUHAIOLUX YCTPOMCTB. Jlel(paTopoB U MY/IbTUIIIEKCOPOB.
Pa3noxenne b® 110 nepemeHHbIM.
Peanmuzatus b®. [TocTpoeHne cxem
CUeTUYMKOB-Jle/IuTe/el C mepeMeHHbIM
K03 puiieHTOM JenieHus1. Vi3yueHre
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paboThI PErUCTPOB C TIapas/ielbHONU U
TIOC/IeZloBaTe/IbHOM Tepeiaueli JaHHBIX.

Wroro 8
3 CTpyKTypHas cxema W3yueHue CTPYKTypbl 4 [TK-1
MUKporiporieccopa. Ha3HaueHue MUKpOKOHTposiepa MK-51 Ha
OCHOBHBIX y3/10B MHUKpoOMporieccopa - |cumyJssitope. [Ipocreliiiiee yripaBieHue
AJIY, namMsTh pOrpamMM U [JaHHBbIX, y3J/IaM1 MUKPOKOHTpOJL/Iepa.
IIMHBI a7ipeca, JAHHbIX, YTPABICHUS, | pr. 4
TNIOPTBI BBOZIA-BbIBO/|A, PETUCTPbI
ynpaB/ieHUs], TaliMepbl-CUeTUHKH.
4 Pabora MuKporpoleccopa B N3yuenne cucremsbl komaHg MK- 10 [IK-1
MPOrPaMMHOM PeXXuMe paboThl, 51./3yuyeHune OCHOB si3bIKa acceMOiiep.
IIpOrpaMMHOe yIIpaBJieHue CocraBneHnue NpoOCTEeHUIINX IIPOrPaMM.
BHYTPEHHVMH y3/1aMy, opranusanus | Omiazka porpaMM Ha CUMYJISITOpe.
B3aUMOZe’CTBUS C BHELLIHUMU ITporpamMMHOe yripaB/ieHue TaliMepamu-
YCTPOMCTBAMHU yepe3 MOPThI BBOJA- | CUETUYMKAMU. YTIpaBjeHue opTaMu
BbIBoZa. CucreMa KoMaH[ BBOZa-BbIBOa. [IporpamMmel
MUKPOIIpPOLieccopa ¥ COCTaB/ieHue B3aUMOZelCTBUS MUKPOKOHTPOJL/Iepa
MporpamMM Ha si3bIKe acceMb0r1epa, yepe3 [TOPThI BBOZA-BbIBO/Ia C BHEIIHUMU
Omiazka rporpamm. yCTPOMCTBaMH.
Nroro 10
5 PaboTa MHKpPOIIPOLIECCOPOB B CocraBrieHue TIporpaMM fijist paboThbl 6 IMK-1
pe>XrMe TIpepbIBaHUM. MUKDPOKOHTPOJI/Iepa B PeXXKUMe

ripepbIBaHUiA. TexHomorus peanusanuu
pe’XriMa IpepbIBaHuts.

Htoro 6

Wtoro 3a cemecTp 36

9. CamocrosiTesibHast paboTa
Buzpl camocTosiTeNTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPeJiCTaB/eHbl B
Tabmmie 9.1.
Tabnuiia 9.1 - Buabl camocTosATeIbHOM PabOTHI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHITHH

0 [<5)
= 4 E
o
S 5 &
Bu/ibl CaMOCTOSITEILHOR | >
Hassanus paszesnos g " = ®OopMbI KOHTPOJIS
paboTsl S g g
s a =
o, o 2
= S
5 cemecCTp
1 [IBoruHas cucteMa [ToaroroBka K 12 |TIK-1 3aueT, ONpoc Ha 3aHATHSX,
CUWCIIeHUs], MpaKTAYe CKUM 3aHATUSIM, OTyeT Mo NpakKTHKe
Tripe/iCTaB/IeHre YUC/IOBBIX | CeMUHapaM
HHBIX, apudMeTHUeCKu
Ad , apUQMETHYECKHE [TpopaboTKa JeKITMOHHOTO 6

orepaLyy C JBOUYHBIMU
yuciamMu; Jloruueckue
OCHOBBI LIM(POBBIX Wtoro 18
YCTPOWCTB, CIIOCOOBI
3aJjaHus Oy/IeBbIX
(byHKLM, TOCTpoeHre
KOMOMHAI[MOHHBIX CXeM B
3a/IaHHBIX Oa3ucax;

MaTepHaJ/ia

CornacoBaHa Ha noprane Ne 6214 8




2 Buasl TpUITEPOB. ITogroroeka K 12 |IIK-1 3aueT, ONpoc Ha 3aHATHSIX,

LudpoBbie cxembl MpaKTUYe CKUM 3aHSATUSIM, OTyeT Mo NpakKTHKe
JerndpaTopoB, ceMHUHapam

MY/IBTHILIEKCOPOB, ITpopaboTKa /IeKLIMOHHOTO 6

CyMMaropa, CYeTUHKOB, Marepuana

peructpos. ITpunHiun

TOCTPOeHUs Wtoro 18

3arOMHHAIOLUX

YCTPOMCTB.

3 CTpyKTypHas cxeMa [ToaroroBka K 8 [1K-1, 3aueT, Onpoc Ha 3aHATHUSX,
MMKPOIIpOLIeCccopa. MPaKTUYECKUM 3aHSATUSIM, OIIK-7 OTueT 10 npakTUKe

Ha3HaueHvie 0CHOBHBIX ceMuHapam
y3/10B MUKPOIIpOLieccopa -
AJTY, naMATh rporpamm 1
[JAaHHBIX, LLIUHBI a/ipeca,
JlaHHBIX, yIIpaBJIeHus, Wroro 12
MOPTHI BBOZA-BBIBO/A,
perucTpsl yrpaB/ieHUs,
TaliMepbI-CUeTUUKHU.

[TpopaboTKa eKIIMOHHOTO 4
Marepuana

4 Pabota IToaroroBka K 12 |TIK-1 3aueT, Onpoc Ha 3aHATUSIX,
MHUKPOIIpOLieccopa B MpaKTUYeCKUM 3aHATUSM, OTyeT No npakTHKe
TPOrpaMMHOM peXKruMe CceMUHapam

paboTe1, mporpaMmHoe [TpopaboTKa eKIIMOHHOTO 6

YyNpaB/ieHUE Marepuasa

BHYTPEHHUMH y3/1aMH,

OpraHu3aLys Wroro 18

B3aWMO/IeHCTBUS C
BHEIIIHUMM YCTPONCTBaMU
yepe3 MOPThI BBOJA-
BbIBOZa. CucTeMa KoMaH/|
MHUKPOIIpOLieccopa u
COCTaB/IeHVe POrpamMmm
Ha si3bIKe acceMbOiiepa,
Omiazka rnporpamm.

5 Pabora ITogroroBka K 12 |TIK-1, 3aueT, Onpoc Ha 3aHATHUSX,
MHKPOIIPOLIECCOPOB B MpaKTAYe CKUM 3aHSATUSIM, OIIK-7 OTyeT Mo NpaKTHKe
pe>XKume npepbIBaHUM. ceMHHapam

ITpopaboTKa JIeKIMOHHOTO 6

Marepuasa

Ntoro 18
Wroro 3a cemecTp 84
Ntoro 84

9.1. TemaTnKa NpakKTUKHA

1. BbINOMHUTE Ha MpUMepax IMepeBoj, YUCeI U3 [JeCATUUHOM CUCTeMbl CUMC/IEHUS B JJBOMUHYIO,
11eCTHa/L|e TUPUUHYIO.

2. [IlepeBect unc/iia B JBOUUHYIO CHUCTEMY CUMC/IEHUS M BBITNIOJHUATH OMEPALMI0 CI0XKEHHUS C
HICTI0/Ib30BaHUEM TIPSIMBIX U [IOTIOTHUTE/IbHBIX KozloB (+15-9, -12+6, -9-11, +7+10).

3. 3ajarhb MaremMaTHyecKyl Mojieflb KOMOMHAIIMOHHOW cxeMbl B Buje OysieBoit (yHKIUM C
TIOMOIIIBbIO TaO/MUIBI UCTUHHOCTH B opmax JJH® 1 KH®D, BBITOHATE MUHUMU3AIUIO C TIOMOIIBbIO KapT
Betiua. CocTaBuTh KOMOMHAIIMOHHYIO CxeMy, peanusytoryio b® B 6a3uce U, NJIU, He. TIpeobpa3oBarh
B® pnst peanusayu b® B 6asucax V-He, IJIM-He. CocTaBUTE CXeMy.
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4. PaccMmoTpeTb CTPYKTYpy IPOrpaMMHPYeMOW JIOTUYeCKOW MaTpULIbl U peasn3aljiio CUCTeMbI
OyneBBIX (PYHKIIUM.

5. 3agare b® 0T Tpex U ueThbIpex IpeMeHHbIX..

6. PeamuszoBate B® Ha 3-X, 4-x paspsjHbIX Jemmdparopax C MNPSIMBIMM U HHBEPCHBIMU
BBIXOJ|aMH.

7. PeamuzoBarb B® Ha mynbTUIiekcopax 8 Ha 1, 16 Ha 1.

8. Pasnoxuts b® no ofHOM NepeMeHHOM M peav30BaTh Ha MyJbTUIUIEKCOpax 2 Ha 1, wiu 4 Ha
1, umm 8Ha l.

9. CocraBuTh CxXeMy [JBOMYHOIO 4-X pa3psfHOrO CYeTurMKa, TMOAKIYUTb K Heu
KOMOMHAL[MOHHYIO CXeMy, HapHuCOBaTh iarpaMMmy paboThbl cueTurKa U BbIX07ia KOMOMHAIIMOHHOW CXeMBI.

10. CocTaBUTh CXeMy CueTUuuKa Je/IUTeNs] YaCTOThI C MPOM3BO/IbHBIM KO(P(ULIMEHTOM Jie/ieHus Ha
OCHOBe JIBOUYHOIO CUeTUHKa.

11. YcTaHOBUTH Ha CBOEM KOMITbIOTEpe CBOOOJHO pPAaCIOCTPAHSEMYIO MOJEeTUPYOIYHO
niporpammy Single-Chip Machine.

12. VI3yunTh TeXHOIOTHIO HAOOPa MPOrpaMMbl, ee KOMITUISILIUIO U UCTIOJTHEHHE.

13. Habparb mpocTble MNporpaMMmbl, 3alyCTUTb €e U BbIMOJHUTH IO LiIaraM, KOHTPOJIMPYS
Vi3MeHeHue COZlep>KMMOr0 BHYTPEHHUX y3710B..

14. TIpumepsl niporpamm:

15. 1. 3anucars KOHCTAHTY B [1aMAThb [IPOrpaM, B I10PT;

16. 2. CxoH¢urypupoBarh TaliMepbl-CUETYNKNUB pasHble pPeXHWMbl pabOThI, 3alyCTUTh MX,
KOHTPOJIMPOBATH IPOLIeCC CYeTa U NeperoiHeHue;

17. 3. CocTraBuTh NporpaMMy yCTaHOBJIEHHMe TaliMepa-CueTudKa B PeXXUM Je/UTess] YacTOThl C
TIPOU3BOJIbHBIM KO3(PULIMEHTOM Jie/ieHUsl.

18. M3yuuth npuHLUI paboThl cYyeTYMKa KOMaH/, PerCTPOB yIpaB/ieHrsl BHYyTPEHHUMH y3/1aMu
MUKpPOKOHTposiepa MK-51..

19. YscHuTH BiAMSIHME KaX[0ro OWTa pervMcTpoB yIpaB/ieHHss Ha KOH(UIypalyi BHYTPEHHHUX
y3J10B MUKPOKOHTpos/iepa MK-51.

20. Pa3zobpars paboTy MHKPOKOHTpOJUIEpPA B peXyMe MpepblBaHUN OT BHYTPEHHHX U BHELIHHX
YCTPOMCTB.

21. CocrtaBuTh U OWIaAUTh I[IPOrpaMMy peakLUW MUKDOKOHTpO/Ulepa Ha BHYTpPeHHUe
TIpepbIBaHKs OT TalMepa CUeTUHKa U Ha NpepblBaHUs OT BHELIHMX YCTPOMCTB. /leTaJbHO pacCMOTpeThb
paboTy cTeka, cueTuMKa KOMaH/l, paboTy BeKTOPOB NpepbIBaHUsl.

9.2. Boripochl Ha MPOPadoOTKY JIEKIIHOHHOT0 MaTepuasia

22. YsacHUTH 00O0OIIeHHYIO0 CTPYKTYPy MHKDOTIPOLIECCOpa, pas3/iuuve [BYX W TpeX LIMHHOU
CTPYKTYDP.

23. M3yuuth CTPYKTYypHYHO CxeMy MHMKpOKOHTposiepa MK-51, HasHauenune AJIY, TaiimepoB
CUeTUHKOB, [IOPTOB BBO/|a-BbIBO/,

24. perucTposB yIipaB/ieHus y3/l1aMu.

25. YACHUTH a/JirOPUTM TepeBo/ia UMce U3 OJHOU CUCTeMbI CYMC/IEHUS B APYTYIO, Ipe/iCTaB/IeHue
yyces B IIPAMOM U [JOTIOJTHUTeIbHOM KOZax, a/IfOPUTMBI CJIOKEeHUS YMCesl CO 3HaKaMH.

26. V3yuuTh OCHOBHBIE 3aKOHBI Oy/ieBOM anreOpbl, CriocoObl 3aanus OyneBbix GyHkuui (BP),
thopmbl B® 1 X MUHUMM3aLWH, ipeodpa3oBaHre b B pa3Hbie 6a3UCHI U TOCTPOEHHE KOMOWHAITMOHHBIX
cxeMm.

27. YcBouTb paboTy MUKPOKOHTPOJIIEPA B PeXXHUMe ITPepbIBAHHH.

28. V3yuuTh HaCTPOMKY MUKPOKOHTpOJIJIepa Ha pa3Hble peXXUMbl IIpepbIBaHUH.

29. WM3yunuTh CUCTeMy KOMaH/, MUKPOKOHTPO/UIepa B TePMUHAX MHEMOKOZOB /I UCII0/Ib30BaHUs
B COCTaBJIeHWH TIPOrPaMM.

30. M3yuuth paboTy TpPUITEPOB Pa3HBIX TUIIOB, HAYUUTHCS CTPOUTH AMArpamMMbl paboThl Tpu
v3MeHeHUM BXOJHbIX Bo3aeuicTBuii (R-S Tpurrep, D-tpurrep, J-K tpurrep.

31. W3yuuts 3aganue b® 14 gelmdparopa, My/IbTUIIIIEKCOPa, CyMMaTopa U UX CXeMBI.

32. M3yuuts peanu3anuio bP c nomomipio AelmparopoB U MyJIbTUIL/IEKCOPOB.

33. Msyuuts metor pasnoxeHus b® no ogHOW M [BYyM IepeMeHHbIM [JJI1 peaiu3aliiy UX Ha
MYJIBTUIIEKCOpax.
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10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH [1J1s1 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcuManbHbIHI MakcrMabHbIH
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTp
3auet 10 10 22 42
Onpoc Ha 3aHATHSIX 2 2 6 10
OTuer 1o npakTuke 12 12 24 48
WToro Mmakcumym 3a 24 24 52 100
Nepuoz,
Hapacraroiym utorom 24 48 100 100

11.2. IlepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6Ga/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmwiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannbl Ha jaTy KOHTPOIBHOW TOUKU Ouenka
> 90% OT MaKCMMasbHOM CyMMBbI OasinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMMaabHOW CyMMBbI OasioB Ha gary KT 4
Ot 60% 10 69% OT MakcHMManbHOW CyMMBI OasioB Ha Aary KT 3
< 60% oT MakcuMasibHOM cymMMbI OasiioB Ha Aary KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMLIMOHHYIO U MEXX/YHAPOJHYIO OLI€HKY
[TepecueT cymMbl 6a/ijioB B TPAAMLIMOHHYIO W MEKIYHAPOAHYIO OIIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabsuma 11. 3 — ITepecueT CyMMBbI Oa/IJIOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

UTtorosasi cymma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeITHO CAaHHBIM Ouenka (ECTS)

5K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb xopoi110)

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

3 (YA0B/IeTBOPUTEBHO) (3aUTEHO) 60- 64 E (H0CpeACTBeHHO)
2 (HeyA0BIETBOpHUTE/ILHO) (He Hike 60 6anmos F (HeynoBieTBOpUTENILHO)

3auTeHO)

12. YyeOHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas uTEeparypa
1. TlorexwH, Buktop AHaHbeBMu. CxeMoOTexXHHMKa LU(POBLIX ycTpoicTB [Tekct] : yueOHOe
nocobue / B. A. Tlotexun ; MunuctepcTBo obpa3oBaHus W Hayku Poccuiickoit @enepariun, ToMcKuiA
rOCy/lapCTBEHHbIM YHMBEPCUTET CUCTeM ynpaBieHus U paguo31ekTpoHukd (Tomck). - Tomck
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W3parensctBo TYCYPa, 2015. - 501 c : puc., Tabmn. - bubmvorp. B KoHile pa3sa. - ISBN 978-5-86889-709-
2 : (Hamuue B 6ubmmoreke TYCYP - 20 3k3.)

12.2. lono/siHMTE/IbHAA JIMTEpaTypa

1. Tlorexwn, Buxrop AnHanbeBuu llucpoBbie ycTpoiicTBAa M MHKPOIPOLIECCOPHI : yueOHOe
nocobue / B. A. TIlorexun ; MunuctepctBo o6pa3oBanus Poccutickori ®epeparyy, ToMCKHi
rOCy[lapCTBEHHbI YHHMBEDCUTET CUCTeM yIpaB/leHus M paAno371eKTpoHrKd, Kadenpa teneBuzeHus u
yripaBienus. - Tomck : TMIIZIO, 2002 - . Y. 1. - Tomck : TMLIJO, 2002. - 263, [1] c. : un. - bubmuorp.:
c. 262-263. YJK 681.325.5-181.4(075.8) 621.382.049.77.037.372(075.8) 3x3emruisipel Bcero: 16
(Hanmnuue B 6ubmmoteke TYCYP - 16 3k3.)

2. Tlorexun, Buktop AnHanpeBuu LlndpoBble yCTpoiCTBAa M MHKPOIIPOLIECCOPBI : yueOHO-
MeToguueckoe Tocobue / MuHucTepcTBOo oOpasoBaHus Poccuibickoii  ®enepaiuy, ToMCKUi
rOCy[lapCTBEHHbI YHHMBEPCUTET CUCTeM yIpaB/leHus M paAnuo371eKTpoHrKd, Kadenpa teneBuzeHus u
ynpasnenus. - Tomck : TMIIZIO, 2002 - . Y. 1. - Tomck : TMIJO, 2002. - 45, [3] c. : un. - b. 1. YK
621.382.049.77.037.372(075.8) 681.325.5-181.4(075.8) (Hanuuue B 6ubmoreke TYCYP - 6 3K3.)

3. Torexun, Buxktop AHaHbeBUu. CxemoTexHMKa LHdpoBbix yctpoiicTB [Tekct] : yuebHoe
nocobue / B. A. INorexun ; MunucrepctBo obpa3oBanusi U Hayku Poccuiickori ®epepariuy, Tomckuii
rOCy/JapCTBEHHbIM YHHBEPCUTET CUCTeM yrpaBieHuss U paguo31ekTpoHukd (Tomck). - Tomck
UsparensctBo TYCYPa, 2015. - 501 c : puc., Tabn. - bubmuorp. B koHije pa3z. - ISBN 978-5-86889-709-
2 : (Hamuue B 6ubnvoreke TYCYP - 20 9k3.)

4. KopmunuH, Banepuit AHatonbeBrd L{ydpoBbie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI : yueOHOe
nocobue / B. A. KopmwiuH ; MuHHcTepcTBO oOpasoBaHusi Poccuiickort ®epepanyy, ToMCKHiA
rOCy[lapCTBEHHbI YHHMBEPCUTET CUCTeM yIpaB/leHus W paAuo371eKTpoHrKd, Kadenpa teneBuzeHus u
yripaBienus. - Tomck : TMIIZO, 2000 - . Y. 2 . - Tomck : TMIJJO, 2000. - 164 c. : wi., Tabn. -
Bubmmorp.: c. 163-164. - 82.00 p., 130.00 p. YAK 004.318-181.48(075.8) (Hanuuve B OubmMoTeke
TYCYP - 3 5k3.)

5. UHrerpanbHbele MUKpOCXeMbl : cripaBouHuK / b. B. Tapabpun [u gp.] ; pen. b. B. TapabpuH. -
M. : Paguo u cBs3b, 1983. - 528 c. : um., tabm. - 02.00 p. YAK 621.382.049.77(03) (Hamuuue B
oubmoreke TYCYP - 22 3k3.)

6. 3enbauH, EBceli ApoHoBuu. LlugpoBble MHTerpanbHble MUKPOCXeMbl B HWH(OPMAL[IOHHO-
u3MepuTesbHOU amnmnaparype / E. A. 3enppuH. - JI. : OHeproartomusgar, 1986. - 280 c. : wi. - 3amn. Ha
Koperiike : [ludpoBbie HHTeTrpabHble 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. 1ludpoBble 1 aHA/IOTOBBIE MHTErPajibHbIe MUKpOCcxeMbl : CripaBounuK / C. B. IkyOoBckuii [1
ap.] ; pen. C. B. fIkyboBckwmii. - M. : Paguo u cBs3b, 1989. - 495[1] c. : un, Tabn. - bubmuorp.: c. 484. -
ISBN 5-256-00259-7 : 02.00 YK 621.382.049.77(035.5) (Hanuuue B 6ubmoreke TYCYP - 26 3k3.)

8. MukposnekTpoHuka: Yue6Hoe mocobue / IllaparoB A. B. - 2007. 138 c. [DneKTpoHHBIHI
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/833, cBob6oAHbII.

12.3. YueOHO-MeToAUECKOE IT0CO0HE H MPOrpaMMHOe obecrieueHmne

1. IludpoBbie ycTpoiicTBa U MHUKpOMpoOLieccopbl: MeTofuuecke yKa3aHWs IO MPaKTHYeCKUM
3aHATUSAM U CaMOCTOsITe/IbHOM pabote / ITotexun B. A. - 2012. 21 c. [OnekrpoHHbIH pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/2514, cBoGoAHBIMH.

2. Metoauueckre peKoMeH/al[|uu [Jisi CAaMOCTOSITe/IbHOU TIOATOTOBKU CTYIeHTOB: [{/Is CTY/[eHTOB
BCeX HarpaB/ieHWH MOATOTOBKU M crnelpanbHocTel / TTokpoBckasi E. M. - 2016. 11 c. [DneKTpoHHbI
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5887, cBo60gHBIH.

3.  OCHOBBI MUKPOITPOIIECCOPHOM TeXHUKHU: YuebHoe mocobue / IllaparmoB A. B. - 2008. 240 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/834, cBoOGoaHbIH.

12.4. ba3bl AaHHBIX, HH()OPMALMOHHO CIIPaBOYHbIE Y IOMCKOBbIE CUCTEMbI
1. VndopmaroHHO-IoMcKoBas cucrema Google.
2. CpobojHO pacmocTpaHsieMasi TporpaMma MofenvpoBaHusi MUKpokoHTpossiep Single-Chip
Machine.

13. MaTepua/ibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
YuebHas naboparopust 209 kad. Ty c ycraHoBrneHHBIM cBoOOgHO pacrioctpansimoro 1O Open-
Office, Single-Chip Machine.
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YuebHas maboparopusi 218 ¢ MakeTaMy U3ydeHHst CXeM LF(PPOBBIX y37/I0B.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJEeH B PUIOKeHUH 1.

15. MeTognueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3yYeHHUs JUCLUILINHbI
be3 pekoMeHa11H.

CornacoBaHa Ha noprane N2 6214

13



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
HanpaeneHHOCTh (Tipoduib): AyauoBuU3yaabHas TeXHUKA

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: TY, Kadeapa TeieBujeHIs U ynpaB/IeHHs

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2013 roga

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

3auet: 5 cemecCTp

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

¢ [IpakTHhueckue
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [IpakTuueckue
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

» CamocTosTe/IbHas
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* Ornipoc Ha 3aHATHSIX;
* 3ayerT;
* OTyerT 10 NpaKTHUKe;
* 3auerT;

Omnpoc Ha 3aHATUAX;
3auerT;
Otyer 110 nIpaKkTHKe;
* 3aueT;

* 3auert;
* OTyeT No NpPaKTHUKE;
e 3auert;

dopMynMpoBKa MoKa3aTesel U KpUTepHeB

Taburie 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax

3HaHUAMMU B I1Ipeeiax

CocraB 3HaTb YMmeTb Bnagets
OminuHo * ObGnagaer * OO6nazmaet auariazoHoMm | * KoHTponupyet pabory,
(BBICOKMIA yPOBEHb) (hakTHUeCKUMU U MPaKTUYECKUX YMEHUH, IIPOBOJMT OLIEHKY,

TeopeTUYeCKUMU TpeOyeMbIX /it Ppa3BUTHSI| COBEPIIEHCTBYET

TBOPYECKHX pellleHnH,

JeiicTBUSI paboThI;

13yuaeMou 00/1acTH C abcTparupoBaHUs
TIOHUMaHWEM T'DaHMI] npobsiem;
IPUMEHUMOCTH;
Xopomo (6a30Beli | ¢ 3HaeT (aKTI,  OO6magaer auarnasoHoMm | * beper
YPOBEHbB) TIPUHLIUIIBI, TTPOLIeCCHI, TPaKTUUeCKUX YMeHHH, | OTBETCTBEHHOCTH 3a
oOlIMe TTOHSITHS B TpeOyeMbIX /7S pellieHrs | 3aBepIleHHe 3a/au B
npefiesiax u3ydaemoi ompe/ie/ieHHbIX TPobieM | HCCref0BaHNY,
obsacTy; B 00/1aCTH nipucrocabivBaeT CBoe
WCCIe/IOBAHUS ; ToBe/ieHre K
o0CTOsTE/TECTBAM B
pertieHuu ripobsieM ;
YnosnetBopuTebH | ¢ O6sagaet 6a30BEIMU * O6nazaet ocHOBHBIMU | ¢ PaboTaeT rpu mpsiMom
0 (TIoporoBbIi OOIIMMH 3HAHUSIMU; YMeHUsIMH, TpeOyeMbIMU | HaOJTHOeHUH;
YPOBEHb) [/151 BBITIOJTHEHUS

MPOCTHIX 3a44d4;

Tabmwmia 5 — Sranbl

2.2 Kommnerenuus ITK-1
[TK-1: crnocoOHOCTBIO BBITIONHATL MaTeMaTHUeCKoe MOZeTMPOBaHie OOBEKTOB M TIPOLIECCOB IO
THUIOBBIM METOJMKaM, B TOM UHCJIe C UCIOIb30BaHMEM CTaH/APTHBIX MAaKeTOB MPUK/IaJHBIX IIPOTPaMM.
st popMHUpOBaHMS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUSI
KOMITeTEHL[UH, TIpUMEHsieMble JJIsi 9TOTO BBl 3aHSATUH W MCIIONb3yeMble Cpe/CTBa OL|eHWBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 5.
OPMHPOBAHUS KOMIIETEHIIUH 1 UCIIO/Ib3yeMble CPe/ICTBA OLIeHUBaHMS

aHasm3a
KOMOMHAI[MOHHBIX CXeM.
TunoBble METOTUKA
MOCTPOEHHsI
(GbyHKIMOHATBHON MOJe/n
cxeMbl. PaboTy TUIIOBBIX
aBTOMATOB - PErUCTPOB,
CUETUHKOB C pa3HbIMU
Ko3(ppuLieHTaMu
JeneHus. TUIIOBbIe
CTPYKTYPHbIe CXeMbI
MUKDOTPOLIeCCOPOB.
Pe>kuMbl paboThI
BbIOPAHHOTO
MUKDOKOHTPOJI/Iepa, B TOM
YUCJIe PEXXKUM
rpepbeiBaHU. OCHOBBI
MPOrpaMMUPOBaHUsT
MUKDOKOHTpOJI/Iepa Ha
s3bIKe accembrepa.

CocraB 3HaTb Ymetb Bnagets
Copepxkanue Maremarnueckrie 0CHOBBI | OCy11ieCTB/ATh nepexos oT | HaBbikamu cvHTe3a U
3TaroB TeopUY TIPOEKTUPOBAHUS U | 3a/laHus pabOThl CXeMbl K | aHa/M3a

dhopManbHOMY OMMCAHUIO
B BU/Ie TabMUILIbI
WUCTUHHOCTHU Oy/eBoi
GyHKOMY. BBITIONTHATD
riepexof, OT Tab/MILIbI K
dbopmyse. CUHTE3UPOBATh
KOMOMHAI[MOHHYIO CXEMY
1o opmyrsie B pa3HbIX
6a3ucax. CoCTaB/isATh
JrarpamMMbl paboThI
KOMOMHAI[UOHHBIX CXEM U
TIPOCTEHILINX aBTOMATOB
(CueTUMKOB).
[Tonb30BaThbCs crUCcTEMOM
KOMaH/[|
MUKDOKOHTpOJIIepa Jijist
CO3JjaHUs TIPOTPAMM Ha
sI3bIKe acceMbiiepa.
OTtnakuBarh MporpamMmmsl €
WCII0/Tb30BaHUEM

KOMOHHAITUOHHBIX
cxeM.MeTogamu
nipeobpa3oBaHus Oy/eBbIX
BbIpa>KeHUM [1/151 TlepeBo/ja
UX B pa3Hble 0a3uChI.
MeToauKO# MOCTPOeHUs
JMarpaMm paboThl
L[M(POBBIX YCTPOMCTB.
HaBblkamMu cocTaB/ieHUs
MpOTrpaMM Ha si3bIKe
acceMbsiepa fiyis
BbIOPAHHOTO
MHUKDPOKOHTPOJI/IEPA !
OT/IaZIKV TIPOTpamm C
TIOMOIIIbIO
WHTerprpoOBaHHOTO
TaKeTa.
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MeTtonuky
MOZIe/TUPOBaHUsT PabOTHI

VHTErpUpOBaHHOTO
rakeTa.

MUKDPOKOHTpOJI/Iepa
HWHTerpUPOBaHHbBIM
naketoM Single-Chip
Machine.
Buzpel 3aHATHN * [lpakTrhueckue * [IpakTuueckue e (CamMocTosiTe/bHas
3aHSITUS; 3aHSITUS; pabora;
* Jlekuuu; * Jlekuuuy;
* CamocTosiTe/lbHast » CamocTosTe/bHas
pabora; pabora;
Hcrionb3yemble * Ornipoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * 3auert;
CpencTBa * 3aueT; * 3aueT; * OTyeT Mo NpPaKTHKE;
OLeHUBaHWA * OTyeT 1o NpaKTHUKe; * OTyeT Mo MpakKkTHKe; * 3aueT;
* 3auerT; * 3aueT;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OL[eHUBAHUSI KOMIIETeHI[MH Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OminuHo * OO6nayaet * O6nagaer auarnazonoMm | * KoHTponwmpyeT pabory,
(BBICOKMIA YPOBEHb) | (paKTUUeCKUMU U MpaKTUUYeCKUX YMeHUH, TIPOBO/UT OLIEHKY,
TeopeThueCKUMHU TpeOyeMbIX /I/isl Pa3BUTHSI | COBEPIIIEHCTBYET

3HaHWSIMU B TIpeJierniax
n3ydyaeMoii 061acTv ¢
TIOHUMaHHEM T'PaHHUL]

TIPUMEHUMOCTH;

TBOPYECKUX PellIeHUH,
abcTparvpoBaHust
ripobsiem;

JlericTBUsL paboTHhI;

Xopomo (6a30Belii | ¢ 3HaeT QakThl,

» OO6nazaet AUana3oHOM

* beper

yPOBeHb) TIPUHLIUIIBI, TPOLIECCHI, NPAaKTUUECKUX YMEHUH, | OTBETCTBEHHOCTH 3a
001I1e TIOHATHS B TpebyeMbIX /sl pellieHys | 3aBepileHue 3a/au B
npeiesiax u3yvyaemMou orpe/ie/ieHHbIX MPO0/IeM | UCCIIe0BaHNH,
obnacTu; B obsactu nipucriocabivBaeT cBoe
UCCJIe/IOBAHUS ; ToBe/leHue K
oOcTosiTeNTLCTBaM B
pelieHnH TIpobieM ;
YnoenetBopuTe/bH | ¢ O6sagaet 6a30BbIMU * OO6nagaet ocCHOBHbIMU | * PaboTaet mpu rnpsiMoM
0 (1OporoBeIi 00IIMMU 3HAHUSIMU; yMeHUsIMH, TpeOyeMbIMH | HaOJroeHnY;
YPOBEHB) 7151 BBITIOJTHEHUST

MPOCTHBIX 3a/a4,

3 TunoBble KOHTPO/IbHBIE 3a/JaHUSA
st peanu3aniuM BbIIIeNIepeUNCIeHHbIX 3a/iau 00y4YeHUs! UCIIO/b3YHTCS TUIIOBble KOHTPOJIBHbIE
3aflaHuUsI WK WHbIe MaTepHasbl, HeoOXoAUMble AJIs1 OLeHKM 3HaHWM, YMEHHH, HaBbIKOB M (W/IM) OIIbITa

AeATEe/IbHOCTH, XdPAKTE€PU3YIOIIKWX 3TAallbl

oOpa3oBaTe/IbHOM MPOrpaMMBbI, B CJIeYIOIIEM COCTAaBe.

3.1 3auéT

(l)OpMI/IpOBaHI/IH KOMI'IETEHL[I/II\/JI B TIIponecce OCBO€HHA

— Tlonyuuth TabmMily WUCTUHHOCTH OyneBoi dyHkiuu. 3anucath b® B dopme CIHD wnwm

CKH®. MuHuMHU3UPOBAaThH
KOMOMHAL[MOHHYIO CXeMYy TI0 TioimydyeHHOoU bd.

B®. TIlpeobpa3oBarhb

B® B 0a3ucel

N-He/NJIN-He.

CocCTaBUTH

— Tonyuuts Tabnuiy ucTUHHOCTH OyneBol ¢yHkMU. PeamsoBats B® c nomomipio 2-x, 3-x, 4-x
pa3psAHbIX TOMHBIX YIIPaB/sieMbIX JelrdpaTopax.

— Tlonyuuts Tabmuiy HWCTUHHOCTA OyneBod QyHKLUH.
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MY/BTUIIIEKCOPOB. Pa3noxxute B® 1o ByM NepemMeHHBIM M peanu30Barh C [OMOLLBI0 MY/IBTUTI/IEKCOPOB.

— Tlonmyunts cuctemy OyneBbix (pyHKLMI U peanu3oBath Ha [TJIM.

— Ha ocHoBe ueTbipex paspsifHOTO CYeTUMKa CO3[aTb CUETYMKU [le/IUTe/IM 4YacTOThbl Ha
3,4,5,6,7,8,9,10,11,12,13,14 (no 3ajaHuio NpenojaBare’isi).

— HapucoBatb CTPYKTYPHYIO CXeMy MOZY/Isi 3alIOMHUHAIOIIEr0 YCTPOWCTBA C TIPSIMOI BBIOOPKOH
emMkocThto 1 Kbaiit, 10 K6aiit, 20 KbaiiT. [Tosichuts paboty 3Y.

— HapucoBatb 00001eHHYI0 CTPYKTYPHYIO CXeMY MHMKDPOKOHTpOJIepa M OMHCaTh Ha3HaueHue
OCHOBHBIX y3/10B (10 3ajaHuio Tmpenogaearensi) - AJIY, WMH ajpeca/fAaHHbIX, peructpa (aros,
perucTpoB oOIIero Ha3HayeHWs, TalMepOB/CUETUMKOB W YIPAB/SIOLUIMX PErMCTPOB, TMOPTOB BBOJA-
BbIBO/]a, PETUCTPOB yIIPaB/ieHUs PepPbIBaHUSIMHU.

— [Hatb omnpepeneHusi MukporpolieccopoB PoH-HeliMaHOBCKOM M TrapBapJCKOW apXUTEeKTYp,
TIPUHLIMTIOB X paboThI, JOCTOMHCTBA U HEJJOCTATKH.

— TlosicauTb paboTy MUKPOKOHTPOJIIEPA B TPOTPAMMHOM PeKHUMe PabOoThI.

— Tlosicaute paboOTy MHUKDOKOHTpOJIZIepa B  peXume paboOThl C  TPepbhIBaHUSMH  OT
TaliMepOB/CYETUHKOB.

— Tlosicaute paboTy MHUKPOKOHTpOJIZIepa B peXuMe pPabO0Thl C TMpephIBAaHUSMH OT BHEITHUX
YCTPOUCTB.

— CocraBUTh Mporpammy IO CAeyHOIIMM 3aJaHUsIM: 3ayicaTb KOHCTAHTy B MOPT; 3amMcarb
KOHCTAHTY B sTUelKy MaMsITH; 3arvcaTh IporpamMmy KOHGUrypaluu TaiiMepa/cuetdrka B pexxum 0, 1, 2, 3
Y 3allyCKa ero Ha CueT OT BHYTPEHHEro WM BHEIIHEro reHepaTopa; 3amvcaTh NpOrpaMMy peakLuu Ha
BHyTpeHee TpepbiBaHKe OT TaiiMepa/cueTurKa Wi OT BHEIIHEero yCTPOMCTBa.

3.2 Tembl 0OIPOCOB Ha 3aHATUAX

— BbInosHUTE Ha NprMepax MepeBoO, urcen U3 JeCATUYHOM CUCTeMbl CUUC/IEHUS B JBOUUHYIO,
LIeCTHALeTUPUYHYIO.

— IlepeBecTH uucna B JBOMYHYIO CHCTEMY CUMC/IEHUS U BBINIOJIHUTL OIEepaLivi0 CJIOKeHUsl C
HICTI0/Ib30BaHUEM TIPSIMBIX U [IOTIOTHUTE/IbHBIX KozloB (+15-9, -12+6, -9-11, +7+10).

— 3ajaTh MaTeMaTHYecKyl0 Mofiefb KOMOHMHAI[MOHHOW cxeMbl B Buze OyseBod (yHKUMH C
TIOMOLL[bI0 TabsULbl UCTUHHOCTU B popmax JH®P u KH®, BbINOMHUTE MUHMMHU3ALMIO C TIOMOILBIO KapT
Beiiua. CocTaBUTh KOMOMHALIMOHHYIO cxeMy, peanu3ymouyto b® B 6asuce U, NN, He. [Ipeobpa3zoBarsb
B® pnst peanuzaiyu b® B 6asucax V-He, IJIM-He. CocTaBUTh CXEMY.

— PaccmotpeTs CTpYKTYpy IpOrpaMMHpPyeMOW JIOTMYeCKOM MaTpulipl U peav3aldio CUCTEeMBI
OysieBBbIX (QYHKLHA.

— YACHUTH alrOpUTM IepeBO/ia Urces U3 OHON CUCTeMbl CUMC/IEHHUsI B JPYTYIO, Mpe/iCTaB/eHue
yyces1 B IIPAMOM U [JOTIOJTHUTeIbHOM KOZaxX, a/ITOPUTMBI CJIOKEHUS YrCesl CO 3HaKaMH.

— HW3yuutb OCHOBHBIE 3aKOHBI OysieBoi anreOpbl, criocobbl 3azanusi OyneBbix ¢yHkuui (BD),
thopmbl B® 1 X MUHUMM3aLMH, Tipeodpa3oBaHue b B pa3Hbie 6a3UCHI U TOCTPOEHHE KOMOWHAITMOHHBIX
CXeM.

— YcBouTtb paboTy MUKPOKOHTPOJITIEPA B PEXKHMe TIpepbIBaHUM.

— M3yunTth HaCTPOMKY MUKPOKOHTpPOJ/IIEpA Ha Pa3Hble Pe)KMMBbI ITPepbIBaHUM.

— H3yuuts cucTeMy KOMaH7, MUKPOKOHTpOJI/Iepa B TePMUHAX MHEMOKO/IOB [I/Is1 MCII0/1b30BaHUSA B
COCTaB/IEHUH IIPOrPAMM.

— W3yuutb paboTy TpPUITEPOB pa3HbIX TUIIOB, HAYYUTHCS CTPOUTH AUArpaMMbl pabOThI TIpU
V3MeHeHUM BXOJHbIX Bo3aeuicTBuii (R-S Tpurrep, D-tpurrep, J-K tpurrep.

— W3yuuts 3aanue b s femmdparopa, MybTUTIIEKCOPA, CyMMaTopa U UX CXeMBbI.

— W3yuuts peanuzanyo B® ¢ moMoliibio fermmdpaTopoB U MyIbTUTIIEKCOPOB.

— W3yuuts meton pasnokenusi b® mo ogHOW M ABYM MepeMeHHbIM /il peanu3aliiM WX Ha
MYJIBTUIIEKCOpax.

— VYsacHuth 00O0OIEHHYI0 CTPYKTYPy MHKPOIIPOIIeCCOpa, pasidyuve [JBYX W TpeX MIMHHON
CTPYKTYDP.

— W3yuuTh CTPYKTypHYHO cxeMy MUKpOKOHTpossiepa MK-51, Ha3HaueHue AJIY, TaiimMmepoB
CUeTUMKOB, [IOPTOB BBO/|a-BbIBO/a,

— PerucTpoB yIIpaB/eHUs y3/1aMHU.
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— 3apatb b® oT Tpex U yeThIpex MpeMeHHbIX..

— PeanusoBate B® Ha 3-X, 4-x paspsgHbIX Jelindparopax C MpsIMbIMU U HWHBEPCHBIMU
BBIXOJ,aMHU.

— PeamszoBars b® Ha mynbruriekcopax 8 Ha 1, 16 Ha 1.

— Pa3noxute B® no ogHOM nepeMeHHOM U peany30BaTh Ha My/bTUIIIeKcopax 2 Ha 1, unu 4 Ha 1,
v 8 Ha 1.

— CocraBUTh CXeMy [BOMYHOTO 4-X paspsilHOTO CYyeTUYMKa, [OJK/IHOUMTb K Hel
KOMOWHAL[MOHHYIO CXeMY, HapHUCOBaTh IMarpaMMy pabOThI CUEeTUMKA U BBIXO/la KOMOMHAIIMOHHOM CXEMBI.

— CocTaBUTh CXeMy CYeTUMKa JIe/IUTeNs YacTOThbl C TPOM3BOJIbHBIM KOPQULIMEHTOM Jie/leHUs] Ha
OCHOBE IBOUYHOI'0 CUeTYMKaA.

— YcTaHOBUTH Ha CBOEM KOMITBIOTEpPe CBOOOIHO PacrioCTPaHsIeMYI0 MOZIeMPYOLIYIO TIPOrpaMMy
Single-Chip Machine.

— WByuuThb TexHO/OTHIO0 Habopa MPOrpaMMBbI, ee KOMIUISILIAIO ¥ UCTIOJTHEHHe.

— Habpare mnpocTbie TMporpammbl, 3alyCTUThb €€ U BBIMOJHUTHL [0 IlaraM, KOHTPOJIUPYS
Vi3MeHeHUe COZlep>KMMOr0 BHYTPEHHUX y3J10B..

— [Ipumeps! nporpamm:

— 1. 3anucarb KOHCTaHTY B IIaMATh [IPOrpamm, B I10PT;

— 2. CroH(pUrypypOBaTh TalMephI-CYETUMKMB pa3Hble DPeXUMbI Pa0OTHI, 3allyCTUTh WX,
KOHTPOJ/IMPOBATH IPOLIeCC cyeTa U IeperoyiHeHue;

— 3. CocTaBuTh NpOrpamMMy yCTaHOBJIEHHWe TaliMepa-CueTUMKa B PEXXUM Je/IuTesIs] 4aCTOThl C
MIPOU3BOJIbHBIM KO3(PULIMEHTOM Jie/ieHUsl.

— W3yuuTh npuHLMIT paboThl CUeTYMKA KOMaH/], PETMCTPOB yTIpaB/eHUs] BHYTPEHHUMH Y3/1aMU
MUKpOKOHTposiepa MK-51..

— VYACHUTH BIMSIHUME KaKJ0ro OWTa perucTpoB YIpaB/leHWs Ha KOH(QUTyparui0 BHYTPEHHHX
y3/10B MUKPOKOHTpoJlsiepa MK-51.

— Pa3obpare paboTy MHKPOKOHTpOJUIEpPA B PEXHMe TPEPhIBAHUI OT BHYTPEHHMX W BHEITHUX
YCTPOMCTB.

— CocTaBUTh U OTVIAAUTH NIPOIPaMMy PeakLiii MUKPOKOHTPOJI/Iepa Ha BHYTPeHHUe TpepblBaHus
OT TaliMepa CueTUMKa M Ha MpepbIBaHUs OT BHEIIHUX yCTPOMCTB. [leTalbHO pacCMOTpeTh PaboTy CTeka,
CueTYMKa KOMaH/l, paboTy BEKTOPOB INpephbIBaHUsl.

3.3 TemaTnKa NNpaKkKTHKH

— CocraBUTh W OTIQAWTH IIPOrpaMMy peakLMM Ha BHYTpDeHHHMe OT TaliMepa CueT4yMKa
TipepbIBaHKs Y Ha TpepbiBaHUs OT BHEIIHUX YCTPOMCTB. 3aaTh B® oT Tpex U ueThipex MpeMeHHbIX..
Peanu3oBate B® Ha 3-Xx, 4-x pa3psajHbix JeliMdparopax C MNPsSMbIMA U HWHBEPCHBIMU BbIXOJAMHU.
Peanu3oBate b® Ha mynbruruiekcopax 8 Ha 1, 16 Ha 1. Pa3znoxute B® mo ogHON mepemMeHHOW U
peav30BaTh Ha MyJbTUIUIeKcopax 2 Ha 1, wim 4 Ha 1, win 8 Ha 1. CocTaBUTh CXeMy ABOUYHOIO 4-X
pa3psHOTO CUeTUWKa, MOAK/IIOUNTh K Hell KOMOMHALIMOHHYIO CXeMy, HapuCOBaThb JuarpaMmy paboTbl
CUeTYMKA W BBIXOJA KOMOWHAIIMOHHOW cxeMbl. COCTaBUTh CXeMy CYeTYMKa JeUTesisi YaCTOThI C
MIPOM3BO/bHBIM KOD@LIMEHTOM [iefieHHsi Ha OCHOBe [BOWYHOIO CYeTYMKa. YCTaHOBUTb Ha CBOEM
KOMITbIOTepe CBOOOIHO pacrioCTpaHseMylo Mojenupytollyto rporpammy Single-Chip Machine. M3yuuts
TeXHOJIOTMI0 Habopa TmporpamMmbl, ee KOMIWISLMIO W HcrogHeHWe. HabpaTh IMpocThie Mporpammel,
3allyCTUTh €e U BBINOJIHWTL 10 IlaraMm, KOHTPOJIMPYS U3MEHeHHe CO[ep)XUMMOI0 BHYTPEHHUX Y3JIOB..
[Tpumepsl mporpamm: 1. 3anucaTh KOHCTaHTy B MaMsATb Mporpamm, B nopt; 2. CKOH(UrypupoBaTh
TallMepbI-CUeTUMKNB pa3Hble PEXHWMbI Pa0OTHI, 3allyCTUTh WX, KOHTPOJIMPOBAaTh TMPOLIECC CueTa u
niepernosiHeHye; 3. CocTaBUTh MPOrpaMMy yCTaHOB/IEHHE TaliMepa-CUeTurKa B PEXKHUM [JIeTUTeIs1 YaCTOThI
C TIPOM3BOJIBHBIM KO3(duiieHTOM AenieHusi. V3yunts npuHOMI paboThl CcueTYMKAa KOMaH[, PervCTPOB
yTpaB/ieHus] BHYTPeHHHUMH y371aMM MHUKPOKOHTposiiepa MK-51.. YsacHUTbH BiusHUe KaXkgoro Oura
PEervucTpoB yrpaB/ieHUss Ha KOH(MUrypaljui0 BHYTPEHHUX Y3710B MUKpPOKOHTposiiepa MK-51. YsacHUTH
000011leHHYI0 CTPYKTYPy MMKPOIIpOLIeccopa, pas/nuve [BYX W TpeX IIWHHOW CTPYKTyp. M3yuuTthb
CTPYKTYPHYIO cxeMy MUKpPOKOHTposiiepa MK-51, HasHaueHue AJIY, TalilMepoB CU€TYMKOB, [IOPTOB BBOZA-
BbIBO/]A, PETUCTPOB YIIpaB/ieHUsl y3/1aMd. BBINOMHUTHL Ha TNpyUMepax IepeBOf, UMCel U3 [eCSTUYHON
CUCTeMBbl CUMC/IEHUS B [IBOWYHYHO, LlIeCTHajlleTUpUuHylo. [lepeBecTH uucia B [JBOUYHYH) CUCTEMY
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CUMCJIEHHUSI U BBINIOJIHUTh OMEepPALUI0 CJIOKEHUs C UCMO/Ab30BaHUEM TIPSIMBIX M [IOMOJHUTEBHBIX KOZOB
(+15-9, -12+6, -9-11, +7+10). 3amarh MaTeMaTHUeCKyl0 Mojieflb KOMOWHAI[MOHHOW CXeMbl B BHJE
OyneBoil (GyHKIMM C TIOMOIIbI0 Tabmuiel uctTuHHOCTA B Qopmax [THD® u KH®, BemonHUTH
MUHUMHU3ALMI0 C TOMOIbI0 KapT Beitua. CocTaBUTh KOMOMHAI[MOHHYIO CXeMy, peanv3ywoilyio b® B
6a3uce U, NJIN, He. IIpeobpa3oBath b® ans peamuzarmu B® B 6a3ucax M-He, NJIM-He. CocTaBuTh
cxeMy. YcBouTb pabOTy MHKDOKOHTpO/Jiepa B peXuMe TpepbiBaHUN. V3yuuTh HACTPOUKY
MHKDOKOHTPOJI/IEpa Ha pa3Hble PeXXUMbI NpepbiBaHuM. V3yunTh CUCTeMy KOMaHJ, MUKPOKOHTpPOJIJIepa B
TePMUHAX MHEMOKO/IOB [/l MCIIO/Ib30BaHUSI B COCTaB/IeHWM Mporpamm. M3yuuTh paboOTy TpPUTTEpPOB
Pa3HBIX THUIOB, HAYUMTHCS CTPOUThH AMAarpamMmbl pabOThl TIPU W3MEHEHWHW BXOAHBIX Bo3feicTBuid (R-S
tpurrep, D-tpurrep, J-K tpurrep. M3yuutb 3azaHve b® pans gemmdparopa, MyJbTUILIEKCOPa,
cymMMaTopa U ux cxeMmbl. M3yunTh peanu3saiyio B® c momolipio AeirdpaTopoB U MYJIbTUILIEKCOPOB.
N3yunuts wmeTon pasnoxenuss B® mno opHONM U ABYyM T[epeMeHHbIM [l peanu3aliii UX Ha
MYJITUIVIEKCOpPaX. YSCHUTb aJrOPUTM I[epeBOfa uuCel U3 OJHOM CUCTeMbl CUMC/IEHUS B [IPYTYIO,
Tipe/iCTaB/IeHle Yucesl B IPSIMOM U [IOTIOJTHUTEIbHOM KOZlaX, a/JIfOPUTMBI CJI0KEHUs] YucCesl CO 3HaKaMH.
W3yunTh OCHOBHBIE 3aKOHBI Oy/eBoi anreOpsl, criocoOb! 3aganus OyneBbix Gynkuuii (b®P), hopmbr BP u
MX MUHUMH3aLWH, Tpeobpa3oBanue B® B pa3Hbie 6a3uChl U TOCTPOeHHEe KOMOMHALIMOHHBIX CXeM.

4 MeTtognueckye MaTepHaJibl
[nst obecrieueHust mporiecca oOyueHHs U pelleHus 3a7ad 00y4yeHUsi UCIIONb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpejersiolide TpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBBLIKOB W (W/M) OIbITa [eATeTbHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. TlotexuH, Bukrop AHaHbeBHY. CxeMOTexHMKa LM(POBbIX ycTpoicTB [Tekcr] : yuebHOe
nocobue / B. A. INorexun ; MunucrepcTBo obpa3oBanusi U Hayku Poccuiickori ®enepariuy, Tomckuii
rOCy/lapCTBEHHbIM YHMBEPCUTET CUCTeM yrpaBieHuss WU pajguo31eKTpoHukd (Tomck). - Tomck
UzparensctBo TYCYPa, 2015. - 501 c : puc., Tabmn. - bubmuorp. B koHije pa3za. - ISBN 978-5-86889-709-
2 : (Hamuue B 6ubnmoreke TYCYP - 20 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa

1. Tlorexwn, Bukrop AHaHbeBuu IllucpoBbie yCTpoHCTBAa MU MMKPOIPOLIECCOPHI : yueOHOe
nocobue / B. A. TlorexuH ; MunHucTepcTBO o00pa3oBanusi Poccuiickor Pepepaiuu, Tomckui
rOCy/JapCTBEHHbIM yYHHBEDCUTET CUCTeM yrpaB/leHusi U pafnuo371ekTpoHrkd, Kadeapa teneBujieHuss u
ynpasnenusi. - Tomck : TMLIZIO, 2002 - . Y. 1. - Tomck : TMLJO, 2002. - 263, [1] c. : un. - bubmuorp.:
c. 262-263. YIK 681.325.5-181.4(075.8) 621.382.049.77.037.372(075.8) Ox3emmispbl Bcero: 16
(Hasmmume B 6ubmmoreke TYCYP - 16 3k3.)

2. Tlorexun, Bukrop AnHaHbeBWY LlncpoBble ycTpolicTBa XU MHUKPOIPOLIECCOPBI : yueOHO-
MeToAMueckoe Trocobue / MuHHcTepcTBO oOpasoBaHusi Poccutickoii  ®egepauyu, Tomckuid
rOCy/JapCTBEHHbIM yYHHBEDCUTET CUCTeM YrpaB/leHusi U paAnuo371ekTpoHrkd, Kadeapa teneBujieHuss u
ynpasnenus. - Tomck : TMLO, 2002 - . Y. 1. - Tomck : TMIIO, 2002. - 45, [3] c. : un. - b. u. YK
621.382.049.77.037.372(075.8) 681.325.5-181.4(075.8) (Hammuue B 6ubmoreke TYCYP - 6 3k3.)

3. Tlorexun, Buktop AHaHbeBMu. CxemoTexHWKa LU(poBbIX ycTpouicTB [Tekct] : yuebGHOe
nocobue / B. A. Torexun ; MunucrepctBo obpa3oBanusi U Hayku Poccuiickori ®enepariuy, Tomckuii
rOCy/lapCTBeHHbI YHHMBEPCUTET CUCTeM yrpaBieHUss W pajuod3nekTpoHuku (Tomck). - Tomck :
W3zparensctBo TYCYPa, 2015. - 501 c : puc., Tabmn. - bubavorp. B KoHile pa3a. - ISBN 978-5-86889-709-
2 : (Hamume B 6ubmmoreke TYCYP - 20 3K3.)

4. KopmumuH, Banepuii AHatonbeBrd L{udpoBbie ycTpoiicTBa U MUKPOIIPOLIECCOPHI : yueOHOe
nocobue / B. A. Kopmwmn ; MunucrepctBo obpa3oBanust Poccutickoii ®epeparum, Tomckuii
rOCy/JapCTBEHHbIM yYHHMBEDCUTET CUCTeM YrpaB/leHusi U paAnuo371eKTpoHrKky, Kadeapa teneBuieHuss u
ynpasnenus. - Tomck : TMLJO, 2000 - . Y. 2 . - Tomck : TMLJO, 2000. - 164 c. : wn., Tabm. -
bubmorp.: c. 163-164. - 82.00 p., 130.00 p. YIIK 004.318-181.48(075.8) (Hamuuue B OHOIMOTEKE
TYCYP - 3 5k3.)

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

6. 3enbauH, EBceii ApoHoBuu. LludpoBbie MHTErpasbHble MUKPOCXeMbl B MH(OpMalMOHHO-
y3MepuTesbHOU arraparype / E. A. 3enppuH. - JI. : OHeproatomusgar, 1986. - 280 c. : wi. - 3amn. Ha
koperttke : [udpoBbie WHTETpabHble 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. Ludposbie U aHaIOrOBbIe UHTerpaabHble MUKpocxeMbl : CripaBounuk / C. B. fIkyboBckuii [u
ap.] ; pen. C. B. sIkyboBckwii. - M. : Paguo u cBsi3b, 1989. - 495[1] c. : wn, Tabn. - bubmuorp.: c. 484. -
ISBN 5-256-00259-7 : 02.00 YK 621.382.049.77(035.5) (Hamuuue B 6ubmoreke TYCYP - 26 3k3.)

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

4.3. YueOHO-MeTOAMYeCKOe M0Co0ue U MPOrpaMMHOe odecrieueHne

1. IludpoBble ycTpoiicTBa U MHUKPOMNpOLiecCOpbl: MeTofuyeckre yKasaHUs IO NMPaKTHYeCKUM
3aHATUSM U camocTosiTesibHOUM pabote / ITorexun B. A. - 2012. 21 c. [OnekTpoHHbI# pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/2514, cBoOOAHBIA.

2. Metoauueckue peKOMeHZAALMU [J11 CaMOCTOsITeIbHOM MOATOTOBKY CTYZIeHTOB: [I/1s1 CTyZeHTOB
BCeX Harpas/ieHWH MOArOTOBKU M crnenyanbHocTel / TTokpoBckas E. M. - 2016. 11 c. [DneKTpoHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5887, cBo60gHbIM.

3. OcCHOBBI MHKPOIIPOLIeCCOPHOI TeXHUKH: YuebHoe mocobue / [lapanoB A. B. - 2008. 240 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/834, cBo6oAHBIIA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MOUCKOBbIE€ CUCTEMBI
1. WnudopmaroHHo-ioucKoBas cuctema Google.
2. CpobogHO pacriocTpaHsiemasi TporpaMMa MOZe/MpOoBaHus MHKPOKOHTposiep Single-Chip
Machine.
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