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«HALITMOHAJIbHBIM UCCJIEJIOBATEJIbCKUIA
TOMCKHWH ITOJIMTEXHUYECKUU YHUBEPCUTET»

PABOYAS ITPOTPAMMA AUCIHHUITJIMHBI
ITPUEM 2017 r.
®OPMA OBYYEHMA ounas

OCHOBBI MHKPONIPOIECCOPHOI TEXHUKH

Hanpasnenue noarorosku/ | 12.03.04 buorexHu4ecKkne CHCTEMbI H TEXHOJIOTHH
CIEeNHATBHOCTD
OG6pazoBartenbHas mporpaMMa | BHoTexHH4YecKHe CHCTEMbI H TEXHOJIOTHH
(HampaByIeHHOCTH (TPOHUITB))
Cnenuamuzanus | BuoTexHu4yeckne 1 MeJHIIMHCKHE ANNAPATHI H
CHCTEMBI
VpoBeHs 0Opa3oBanus | Bbicniee oOpa3zoBaHue - HakaiaBpuar

Kypce | 4 [ cemectp | 7
TpynoeMkocTs B KpeauTax 6
(3a4eTHBIX €IUHHIIAX)
Busipl yueOHOH 1€ TETHHOCTH Bpemennoii pecypc
Jlexuun 32
KonrakTHas (ayzuTopHasi) ITpakTHdeckue 3aHsATHS -
pabora, 4 JIabopaTopHble 3aHATHS 48
BCEI'O 80
CamocrosrenbHas pabora, 4 136
B T.4. OTZAEJIbHBIE BUIbI CAMOCTOSITEIbHON paboTHI ¢ KypCOBOH IPOEKT
BBIIETIEHHOM NTPOMEXYTOYHOMU aTTecTanuei (KypcoBoi
IPOEKT, KypcoBasi paboTa)
WUTOI'O, 4 216
Bun npomexyrounoii | Ix3amen | ObGecneunBaromee Ornesienne
arrecTtanuy | aud3aver NOJIpa3/ielieHue |  DJIeKTPOHHOMH
HH)KeHepHH

3aB. kadeapoit-pyKoBOIUTE

OTJIeJICHUS Ha TpaBax Kadeapel [1.®. bapanos
PyxoBomurens OOII E.}O. Jlukman
[Ipenonasateins C.H. Topraes




1. lles i1 ocBOEHUS M CIUILJINHBI

LlensiMu OCBOEHUS JUCIMIUIMHBI SBIIsIETCs (opMUpOBaHHE y 00yJarOMXCs OMPEICICHHOTO
OOIl (m. 6. OO6meit xapaxrepuctukun OOII) cocraBa KOMIETEHIHWH [UIsI TOATOTOBKH K
po(heCCHOHANTBHOM eSTeTHHOCTH.

C ocTaBisionme Ppe3yJabTAaTOB 0 CBOCHHUSA (necxpmrr OpbI KOM l'[eTeHIIHﬁ)

Kox Pe3yabraTsl
HamumenoBaHue KoMITeT e HIMH 0CBOEHHUs
KOM e Te HIWHN 00T
Kon HanmeHOBaHue
Brazeet ombITOM HCIIOJIB30BaHMS IPHHIMIIOB
MK(Y)-20.B4 MOCTPOCHHUS U3MEPUTEILHBIX IPHOOPOB U CUCTEM C
CrniocoGen ocyecTBisT C60p MHUKPOIIPOLECCOPHBIM YIPaBICHHEM
U aHaJIN3 UCXOJHBIX JAHHBIX
U pacyeTa u
[IPOCKTHPOBaHKS eTaNCH YMeeT HCTI0Ib30BaTh MHCTPY MEHTATbHBIC
- ? P2 - IpOTpaMMHBIE CPEICTBA B IPOIIecce Pa3paboOTKU U
IK(¥)-20 KOMIOHEHTOB U y3/I0B HIK(¥)-20.Y4 porp pen ot pasp
9KCIUTy aTallUH AJICKTP OHHO Il TEX HUKH
OUOTEXHUYECKUX CHCTEM,
OMOMEMIIMHCKON 1
9KOJIOTHIECKON TEXHUKY 3HaeT 0COOCHHOCTH MOCTPOEHHsI NPUOOPOB U CUCTEM
MNK(Y)-20.34 C MUKPOTIPOIIECCOPHBIM YTIPaBIEHUEM

2. Mecro nucumninebl B cTpykrype OOIL

JlucuunianHa OTHOCHTCS K BApUaTUBHOM YacTh bioka 1 yueOHOTO T1/1aHa 00pa3oBaTeIbHOM
MPOTPamMMBbl.

3. Ilnanupyemble pe3yabTaTbl 00y4eHHS MO TUCHUNIHHE

Ilocne ycnemHoro ocBOeHMs IMCIUIUIMHBI OyayT chOpMUPOBAHBI PE3yNbTaThl 00yUESHHUS:

IlnanupyemMble pe3yJibTaThl 00yYeHHs 1O AUCHUIIJIHHE KoMmeTe st
Kon HanmeHoBaHue
PII-1 IIpumeHATH 3HAHUA OCHOB 1P OBOH U MUKP OIIP OLECCOP HOM TEXHUKHU TP U TP OEKTHP OBAHHU ITK(Y)-20
SJIEKTP OHHBIX y CTP OHCTB
PI-2 BrImonHATE Tp 0EKTHP OBaHHE MHUKD OTIP OLIECCOP HBIX CXEM TIK(Y)-20
PIL3 PazpabarsiBats 3(I)(I)GKTI/IBHBIVG aITOpUTMBI 00p a00TKH TAHHBIX C UCIOJIE30BAHUEM TIK(Y)-20
MUKP OMP OLIECCOP HBIX Y CTP OHCTB
Bemonusate 00paboTKy 1 aHann3 HHGOPMALKHU C IP UIMEHEHHEM MUK OIIp OLIECCOP HBIX IK(Y)-20
Pll-4 Y CTp OMCTB

OueHOYHBIE MEPOIPUATHS TEKYLEro KOHTPOJISI W MPOMEXKYTOYHOM aTTecTaluu
MPEACTaBIEHBI B KAJICHIAPHOM PEUTHHT-IJIAHE AUCIUTIIINHBI.

4. CTpykTypa M coiepKaHue TUCHUILTUHBI

OcHOBHBIE BUIbI Y4eOHOM 1esITeJJbHOCTH

® opmupyembl it O6Lem
Paznennbl ANCOUIITMHBI pesyiIbTaT Bunbl yue6Hol mesiTeIbHOCTH BpeMeHH,
o0yuyeHus1 1O .
AVCHHUILINHE
Pasgea 1. Ilo3unmoHHbIE CHCTEMbBI PI-1, PO-3 Jlexnun 4
CYHCJIeHHsl. AJITOPUTMH3AIMSA ¥ OCHOBBI IpakTuueckue 3aHITHS 0
MporpaMM HPOBaHusl Ha si3bike CH. JlabopaTopHble 3aHATHUS 0
CamocTrosiTenpHas pabota 36
Pasnen 2. ApxurekTypa W NPUHIMIIBI PAO-1, P11-2 Jlekiyu 16
paéoTbl MHKpOIIPOLIECCOPOB [IpaxkTHyeckue 3aHATHS 0
JlabopaTopHBbIe 3aHATUSL 0
CamocTosTensHas paboTa 36
Paznen 3. Mukpoxoutpoaiepst STMS PA-2, PA-3, PA- | Jlekiuu 12
4 [pakTHuecKue 3aHATHS 0




JlabopaTopHsbie 3aHATUS 48
CamocTosTensHas pabota 64

Coz[epn(aHI/Ie PasgcioB AUCHHUITIIMHBIL

Pasnen 1. Ilosuyuonnvie cucmemvl cuucieHus. Anzopummusauyua u OCHOGbL
npozpammupoeanusn na azvike Cu.

TeMbl Jie KImii:
1. HOSI/IIII/IOHHLIC cucrteMsbl cuncieHusi. OCHOBBI AJITOPUTMHU3ALIUH.
2. OcHOBBI IporpaMMHpOBaHus Ha si3bIke CH.

Pa3znen 2. Apxumexkmypa u npunyunsi padomvi MUKPORPOUECCOPOB |

Tembl JIe KIMIii:

1.  ApXUTEKTypbl MUKPOMIPOLIECCOPOB.

2. Crpykrypa Mukpomnpoueccopa. Perumcrpsl cnennansHoro HasHadeHus. IIponecc
BBINIOJIHEHU S TPOTPAMMHOIO KOJIA.

3.  Crpykrypa KOMaH]I MUKpompoliieccopa. SI3bik accembmepa.
4.  CucreMa TaKTUPOBAHUSL.

5.  Crek.

6.  IlpepriBanusL.

7.

WuTepdeiicsl BBOaa-BbIBOA MH(GOPMAIIHUH.

Paznen 2. Mukpoxkonumponnepor STMS

TeMbl Jie KIMii:

Apxutexrypa MuUkpokoHTposiepos STMS.

[TopTtel BBOAa/BRIBOAA. CHCTEMA MTPEPHIBAHUIA.
Tatimepsi/cuerunku. [LHIM-koHTpoOIEp.

Amnanoroso 1u(poBoit mpeodpazoBaTeb.

Pa3paboTka ycTpoiicTB Ha OCHOBE MUKpPOKOHTpoJiepa STMS.

Nk =

Tembl 12a00paTOPHBIX PadoT:

1.  OcnoBel pabGoTel ¢ mporpamMmHbIM makeToM IAR Embedded. 3nakomcTBO C
OTJIaIOYHBIM MAKETOM.

[TopTs! BBOA/BBIBOIa MUKPOKOHTpOJUTepa STMSS.

[IpepsiBanust MukpokoHTposiepa STMSS.

Taitmepsl/cueTunku MUKpoKoHTpouiepa STMSS.

AmnanoroBo nmudpoBoi mpeodpazoBaTesib MUKpOKOHTpoJuiepa STMSS.

Peanuzanus anropuTMoB ynpaBJieHUsI HA OCHOBE MUKPOKOHTposuiepa STMSES.

SNk w

5. Opranmaunﬂ CaMOCTOSITEILHOM paﬁoTbI CTYACHTOB

CamocrosTenpHas paboTa CTYIEHTOB NMPH HM3y4EHWH IUCIHUIUIMHBI TPEIYyCMOTPEHA B
CIeAyoUMX BUAAX U popmax:

— PaboTta ¢ NEKUMOHHBIM MaTepHajoM, MOUCK M 0030p JHUTEPaTypbl W DIIEKTPOHHBIX
WCTOYHMKOB MH(OPMAIIUU 110 HHAWBUIYAIBHO 33JJaHHON TTpoOieMe Kypca;

— Pabora B 3JE€KTpOHHOM Kypce (M3yde€HHE TEOPETUYECKOTO MaTepuasa, BHIIOJIHEHUE
VHIBUTYaJIbHBIX 3aJaHUH U KOHTPOJIIMPYIOIIMX MEPOTPUSITUHN U JIp.);

— H3yuenue Tem, BRIHECEHHBIX Ha CAMOCTOSTEIbHYIO TPOPabOTKY;
PaboTa ¢ TexHuYecKkol JOKYMEHTAIMEH 1O MUKPOKOHTPOJLIEPaM;
— IloaroroBka k 1abOpaTOpHBIM paboTaMm;
BrInoHeHnEe KypCcOBOTO MPOEKTa;
— IloaroroBka K OLIEHUBAIOIIMM MEPOIPUSTHSIM.



6. YueOHo-MeTOIMYecKOe M HHG OpMAIHOHHOE 00ecneYeHHe TUCHMILUTUHBI

6.1. YueOHO-MeTOOUUYECKOE 00ecreyeHue
OcHoBHasl JMTEpaTypa

1. OCHOBBI MHKPOTPOIECCOPHON TexHuku: Mukporporeccop Intel 8080 : yueOHOE mocobue
[Dnexrpornbiii pecype] / C. H. Topraes [u np.]; HarmonaneHbIii ncciiemoBaTeIbCKiuid TOMCKHM
nomutexundeckuit yausepcuteT (TITY). — 1 xommbroTepubiit daiin (pdf, 3.3 MB). — Tomck: 13-
Bo TIIY, 2014. — 3armaBue ¢ TUTYABHOIO 3KpaHa. — OJIEKTPOHHAs BepCUsl IE€YaTHOU
nyonmukaruu. — Jloctynm u3 kopropatuBHOM cetn TIIY. — Cucremusie TpeboBanus: Adobe
Reader. — Cxema gocryna: http//www.lib.tpu.ru/fulltext2/m/2015/m071.pdf

2. [IpakTyeckoe pykoBOJACTBO IO MporpaMMupoBaHuio STM-MHKpPOKOHTPOJUIEPOB : yueOHOE
nocobue [Dnekrponubiit pecype] / C. H. Topraes [u ap.]; HaumonaneHbIil uccienoBaTeNbCKUR
Tomckuil nonurexunueckuii yausepcuter (TI1Y) ; Hanmonansublil uccnenoBarensckuii ToMckuit
rocynapctBeHHblil yauBepcutet (TTY) ; Unctutyr ontuku armocdeps! um. B. E. 3yea (MOA). —
1 xommerotepubiii daitn (pdf; 3.7 MB). — Tomck: Uzn-Bo TITY, 2015. — 3arnaBue ¢ TUTYJIBHOTO
9KpaHa. — DJIEKTPOHHAs Bepcus nevaTHol myoiaukanuu. — loctyn u3 koprnoparuBHoii cetu TITY.

— CucreMHEBIE TpeOOBaHUS: Adobe Reader. CxeMma JIOCTYTIA:
http//www.lib.tpu. rv/fulltext2/m/2015/m325.pdf

3. OCHOBBI MHKPOTIPOIECCOPHON TEXHUKH: MHUKpOKOHTpoJuiepsl STM8S : ygebHOe mocobue
[Dnexrponnbiii pecype] / C. H. Topraes [u np.]; HarmonaneHbiii ucciiemoBaTenbckuii TOMCKUMA
nonmutexundeckuid yausepcuteT (TITY). — 1 xommbrotepublit daiin (pdf, 3.3 MB). — Tomck: 13-
Bo TIIY, 2014. — 3armaBue ¢ TUTYABHOIO 3KpaHa. — OJEKTPOHHAs BepCUsl IEYaTHOU
nyonmukanuu. — Jloctynm u3 kopropatuBHOU cetn TIIY. — Cucremusie TpeboBanus: Adobe

Reader. Cxema nocryna: http//www.lib.tpu.ru/fulltext2/m/2015/m070.pdf

JlonoJiHUTeILHAS JIUTEPaTypa
1. EBctudees, A. B.. Muxpoxontposuiepsl AVR cemeiictBa Classic ¢upmsr ATMEL / A. B.
EBctudeeB. — 2-e uzmanue, crep.. — MockBa: JJomka-XXI, 2004. — 288 c.: un.. — MupoBas
anekrponuka. — [IpenmeTHsiil ykazatens: ¢. 282-285.. — ISBN 5-94120-094-3. Bcero B 0u6-ke 2
K3
2. MarromoB, Hukomaii BukropoBud. Hawano paGoter ¢ mukpokonTpoiuiepamu STMS8 / H. B.
Martomos. — Mocksa: COJIOH-IIpecc, 2016. — 207 c.: nn.. — ISBN 978-5-91359-172-2. Bcero
B Oub-ke 2 5k3
3.
4. HoBoxunos , Oner [lerpoBuy . OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKU ydeOHOE mocodue B
2 1:/ O. I. HoBoxwumnos . — M. : PaquoCodr , 2007. T. 1 . — 2007. — 432 c.: un.. — bubmwmorp.:
c. 430-431. — Ao6OpeBuarypsl: c. 427. — IlpenmerHsiil ykazarens: c. 428-429.. — ISBN 5-93037-
165-2. Beero B Ou6-ke 1 33
5. CmupuoB, FO. A.. OCHOBBI MHUKPOIJICKTPOHHKA M MHUKPOIPOIECCOPHOM TEXHUKU : /
CwmupnoB FO.A., CokonoB C.B., TutoB E.B.. — Mocksa: Jlaus, 2013. — ISBN 978-5-8114-1379-9.
Bcero B 616-ke 3 7k3
6. Hoguxos, Opuit ButanbeBuu. OCHOBBI MUKPOIIPOIIECCOPHOM TEXHUKH : yaeOHOE rmocooue /
10. B. Hogukos, II. K. CkopoboratoB. — 4-¢ u3za., ucnp.. — MockBa: IHTepHeT- YHUBEPCUTET
uHpopmarmonusix Texnonornit BUHOM. JlaGoparopus 3Hanuii, 2009. — 358 c.: mi1.. — OCHOBBI
nH(OpMaIMOHHBIX TexHOJOTHH. — bubmmorp.: c. 356-357.. — ISBN 978-5-9963-0023-5. Bcero B
6uob-ke 5 73K3

6.2. UndopMannoHHOe M MPOrpaMMHoOe o0ecreveHne
Internet-pecypcst (B T.u. B cpere LMS MOODLE u gap. oOpa3oBaTenbHble |

OnOIMOTEYHBIE PECYPCHI):
1. DOnexrponHbi Kypc “OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKU


http://www.lib.tpu.ru/fulltext2/m/2015/m071.pdf
http://www.lib.tpu.ru/fulltext2/m/2015/m325.pdf
http://www.lib.tpu.ru/fulltext2/m/2015/m070.pdf

http://stud. Ims. tpu.ru/course/view.php?id=752

2. TlepconanpHbIil caiiT mpenogaBarens http//portal.tpu.ru/SHARED/YTORGAEV

3. Cpena nporpammupoBanus IAR

http://netstora ge.iar.com/S uppDB/Public/SUPPORT/003591/Project_templates EW.pdf

4. Texuuyeckas JOKYMEHTAIMSI HA MUKPOKOHTPOJLIEP
http//www.st.com/web/en/resource/technical/document/reference_ manual/CD00190271.pdf
5. HHudopmanmmoHHO-CIIpaBOYHBIE CUCTEMBI U TpOodeccHoHanbHbIe 0a3bl qaHHbIX HTH -
https//www.lib. tpu.ru/html/irs-and-pdb

JluuensuonHoe nmnporpamMmmHoe oOecrieueHue (B cooTBerctBUU C¢  Ilepeunem
JIMI€ H3MOHHOTO NporpaMmMHoro odecneuyenus TITY):

Cisco Webex Meetings; Document Foundation LibreOffice; Google Chrome;Zoom Zoom
1. [Tporpamma IAR Embedded (Demo version).
2. [Tporpamma CooCox (free version).

7. OcoOble TpeOGOBaHMS K MaTe PUATIbLHO-TEXHUYECKOMY 00ecneYe HUI0 JUCIUITTHHBI

B ygeGHOM mporiecce Hcnob3yeTcsl clieayromee 1adbopaTtopHoe 000pyI0BaHHE IS
MPAKTUYECKUX U TaOOPATOPHBIX 3aHSITHIL:

Ne HanmeHoBaHMe cHenMajJbHBIX MOMeIICHHH HanmenoBaHue o000opynoBaHus

1. AynuTopus s NpoOBeAeHUS yueOHBIX 3aHATUH Jlocka ayauTtopHasi HacTeHHas - 2 mrt.;Kommiuexr
BCEX TUIIOB, KypCOBOTO ITPOEKTUPOBAHMUS, yueOHoit Mebemm Ha 112 nocafloUHBIX MECT;
KOHCYJbTAllUH, TEKYIEro KOHTPOIS U Kommstotep - 2 mit.; IIpoextop - 1 mr.

POMEKYTOYHON aTTeCTALIUH

634050, Tomckast obnacts, r. Tomck, Jlennna
npocnekr, 1. 30 310

2. AymuTtopus yisl IpOBEeACHUS YUeOHBIX 3aHATHIA Ocuminorpad GDS-820C -9 mT.; ['eHepaTop uMIyJibca

BCEX TUIIOB, KypCOBOTO NPOEKTUPOBAHMS, AKUII-3301 - 6 mr.;OmnanoyHbIi
KOHCYJIbTal[ui, TEKyIIETO KOHTPOJS U koM1uiekT/C8051F060DK  SILICON LAB - 15 mrt,;
MPOMEXYTOUHOM aTTecTallud (KOMIIbIOTEPHBIH Komriekt yueOHOM Meberm Ha 28 TTocalouHbIX MECT;
KJacc) IIpunrep - 1 wr.; Ipoexrop - 1 wt.; Komnerotep - 11
634034, Tomckast o6nacts, r. Tomck, Jlennna IIT.
npocrexkrt, 30, ctpoen.1 210

3. AynuTopus I IPOBEICHNS yIeOHBIX 3aHATHH Ocmumorpad nudposoit 3anmomunatonmit A KUII-
BCEX THUIIOB, KypCOBOTO IIPOEKTUPOBAHMS, 4122/1 - 7 wrt.
KOHCYJIbTalli, TEKyIIETO KOHTPOJISI U Komriekt yueOHO Mebenn Ha 12 mocalouHbIX MECT;
MPOMEXKYTOUHOH aTTecTANH (KOMIIBIOTEPHBII Komnerotep - 10 wr,;
KJacc)

634034, Tomckas oOyacth, I. ToMck, JIeHuHa
npocmnekr, 30, ctpoen.l 211

PaGouas mporpamma cocraBieHa Ha ocHoBe OOIIEH XapakTepUCTUKM 00pa3oBaTeIbHON
nporpammsl 1o Hanpasiienuio 12.03.04 buotexuuueckue CUCTEMbI U TEXHOJOTUH, CIIEUATIA3AIUS
buorexnnyeckre U MEIUIIMHCKKE anmapaThl U cucTembl (mpuema 2017 1., ounast opma oOydeHuUs).

PaspaboTunk(n):

JloIDKHOCTH [()4(0]

Houent OOU NIITHKB Topraes C.H.

[Iporpamma onobpena Ha 3acenanuu kageapel [IMD npotokon Ne 7.17 ot 07.06.2017 r.
3aB. kadenpoii — pyKOBOAUTENb OTACICHUS 7
Ha mpaBax Kadeapel, p 0

K.T.H. ) “  /IL®. bapauos/

MO IINCH



http://portal.tpu.ru/SHARED/t/TORGAEV
http://netstorage.iar.com/SuppDB/Public/SUPPORT/003591/Project_templates_EW.pdf
http://www.st.com/web/en/resource/technical/document/reference_manual/CD00190271.pdf

JIuct u3sMeHe HMid pado4eil MporpaMmbl JUCHUIIMHbBI

YueOHbIii rox Coaep:xxaHue /M3Me He HUe O0cyxkneHo Ha 3ace JaHUH
05U NUIHKB
(mpoToKo0.I)
2018/2019 1. OGHOBIIEHO MPOTPaMMHOE OOECTIeUeHUE Ot 29.08.2018 1.
y4eOHBIN 2. O6HOBIIEH cocTaB MPOPEeCCHOHANBHBIX 0a3 TaHHBIX U Ne 8
roJ MHQOPMAIIMOHHO- CITPAaBOYHbBIX CHCTEM

3. OGHOBJIEHO coiep )KaHKE PA3CIIOB AUCIHUILIHHBI
4. OOGHOBIIEH CITUCOK JINTEPATYPHI, B TOM 4ncie cchliok DbC
5. I3MeHeHa cucTeMa Oll€eHUBAaHUA

201972020 1. OGHOBIIEHO TPOrpaMMHOE O0ecTIeueHHe Ot 28.06.2019 1.
y4eOHBIN 2. O6HOBIIEH cocTaB MPOPEeCCHOHANBHBIX 0a3 TaHHBIX U Ne 19
roj nH(OpMaIImOHHO-CITPAaBOYHBIX CHCTEM

3. OGHOBIIEHO coJIepkKAHKE PA3/IEIOB AU CHUTIIIUHBI
4. OGHOBIIEH CITUCOK JINTEPATYPHI, B TOM uncie cchliiok DbC

2020/2021 1. OGHOBNIEHO MTpOrpaMMHOE OOecTieueHre Ot 01.09.2020 1.
Y4EOHBIH 2. O6HOBJIEH cocTaB MPO(eCCHOHABHBIX 0a3 TaHHBIX U No 37
rof UHPOPMAITUOHHO- CITPABOYHBIX CHCTEM

3. OOHOBJICHO COJIEpP)KaHUE PA3ACIOB AUCIIUTIITMHBI
4. OOGHOBJIEH CITMCOK JTUTEPATYpPhI, B TOM YHCIe cChUToK DbC
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