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Ha3zeanue oucuyuniumut

MukponpoueccopHble CHCTEMBI

Hanpaenenue noozomoexu
(cneyuanvnocms)

09.03.01 «MiupopmaTrKa U BEIYHUCIUTEIbHAS TEXHUKA

Hanpaenennocmo (npoghuns/
npocpamMma/cneyuanu3ayus)

«ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00pabOTKH MH(OPMAIIH U
YIIPaBJICHUS

Mecmo oucyunnunul

biioka 1 Yacte, hopmupyemas ydacTHUKaMH 00pa30BaTEIbHBIX
OTHOIIEHUH

Tpyooemkocms (3.e. / uacwt)

3 3.e./ 108 gacos

Ilenb uszyuenusn oucuuniunol

ebI0 TUCITUTIINHBI SBJISICTCS OCBOCHHE OOITMX TPHHIIUIIOB
MIOCTPOCHHUS, METOJOB TPOCKTHPOBAHHS U MPOTPAMMHUPOBAHUS
MHKPOITPOIIECCOPHBIX CHCTEM

Komnemenuuu, gpopmupyemuwie ¢
pe3yibmame 0C80CeHUSA
OUCUUNTUHDL

IIK-1 CriocoGeH BBIMONHATE PadOTHI U YIPABIATH padOTaMH 110
co3ganuto  (Mogamdukanmu) W compoBokiaeHuro  UC,
ABTOMATH3UPYIOIIUX 33/Ia4d OPTraHU3aIlMOHHOTO YIPABICHHS H
OHM3HEC-TIPOIIECCHI

Cooepotcanue oucyuniunl
(ocnoeHble pazdenbl u memot)

- Beenenue

- IIporpammuas mozenb AVR-MUKPOKOHTPOJLIEPOB.

- IaTerpupoBaHHas cpena pa3padoTku yrpasistonux nporpaMmm AVR
Studio 4.

- OcHoBHble niepudepuiinbie ycrpoiictea AVR- MUKpPOKOHTPOIIEPOB.
- Cucrema nipepoiBanmii AVR MUKPOKOHTPOIIIIEPOB

- BHyTpHcxeMHas oTiIajKa.

- Co3nanue OCHOBHBIX DJIEMEHTOB IMOJIB30BATENILCKOIO MHTEp(etica:
MPOrpaMMHUPOBaHKE 16-tu KHOTIOYHOM KJIaBUATYpPbI u
CEeMHCETMEHTHBIX HHANKATOPOB.

Dopma npomesrcymouHou
ammecmayuu

3a4eT C OLICHKON




1 Iean v 3aga4u AU CHUIJIMHbBI

Ileqbl0 oCBOEHHS] AUCHMILIMHBI SBJISETCS OCBOCHHME OOIIMX HPUHIMIIOB IOCTPOEHUS, METOI0B
IIPOEKTUPOBAHMSI U IPOrPaMMHUPOBAHNS MUKPOIIPOLIECCOPHBIX CUCTEM.
3aga4yu AUCHMILINHBI:
— IIOJIyYeHHe CHCTEMaTH3UPOBAHHBIX IIPEJCTaBICHUN 0 HOPUHIUIAX HOCTPOCHMUS
MHUKPOIIPOLIECCOPHBIX CUCTEM;
— IOJIy4y€HHE HaBBIKOB BBIOOPA PA3JIMYHBIX TUIIOB MUKPOIIPOLIECCOPOB B 3aBUCUMOCTH OT TPeOyeMBbIX
XapaKTepUCTUK U HaA3HAUCHHSI MUKPOIIPOLIECCOPHBIX CUCTEM;
— T[IOJIyu€HHE HABBIKOB TEXHHUYECKOrO IPOCKTHPOBAHUS CUCTEM yIpaBileHus Ha Oase
MHUKPOKOHTPOJUIEPOB;
— T[IOJIyu€HHE HaBBIKOB IPOrpaMMHUpOBaHMA Ha  s3bIKe accemOiepa JUIsl  Pas3JIMYHbIX
MHUKPOIIPOLIECCOPHBIX CUCTEM.
B pe3yabrare n3yyeHusi JMCUHMILIMHBI, CTYAEHT JA0JI7KEH:
— 3HATh:
"  TUIIBI COBPEMEHHBIX MUKPOKOHTPOJIIEPOB;
"  [IPOrpaMMHYIO MOJENb MUKpOKOHTposiepoB cepun AVR ATMega;
— YMeThb:
"  CaMOCTOSITEIBHO IPOEKTHPOBATH MUKPOIIPOLIECCOPHBIE CUCTEMBI HA Oasze
COBPEMEHHBIX MUKPOKOHTPOJIEPOB;
" pa3pabaThiBaTh YIPABJAIOIIKE MPOrpaMMBbl J1JIs Ha si3blkax accembiepa u C;

— BJIAJIeTh:
"  HaBBIKAMU MPOTPAMMHUPOBAHUS TIEPUDEPUIHBIX YCTPOUCTB MHKPOKOHTPOJLIICPOB
cepu AVR ATMega.
"  HaBBIKaMH pa3pabOTKH U OTJIAJKU YIPABJISIOIIAX IPOrPAMM B HHTCTPHUPOBAHHOM
cpene AVR Studio 4.

2 MecTo qucuumnHbl B ctpykrype OOIT

JlMcuuIuIMHa OTHOCHUTCS K PO ecCHOHaTbHOMY IUKITY. st €€ n3ydeHus CTyIeHT JOIKEH
— 3HAThb:
"  OCHOBBI IHU(PPOBOI CXEMOTEXHUKH;
®  OCHOBBI IPOI'PAMMMPOBAHMNS Ha A3bIKAX BBICOKOTO YPOBHS.
— yMeThb:
"  W3y4aThb UCXOJHBIA KOJ IPUMEPOB, IOCTABISIEMBIX BMECTE CO CpeaMH pa3paboTKH.
"  I0JIb30BATHCS MOUCKOBBIMHM CUCTEMAaMHU JUIs HAXOXKJICHHUS TEXHUUECKOH nHpopmManuu
JUISL BBITIOJTHEHUS JTA0OPAaTOPHBIX U MPAKTUYECKUX padoT;
— BJIAJETh:
" HaBBIKaMH pa3pabOTKH MPOrpaMM Ha JIF0OOM M3 SI3bIKOB BEICOKOT'O YPOBHSL.
WN3ydyenne pucuuniauHbl Oa3upyeTrcs Ha 3HAHUSAX, IOJYYEHHBIX TMPU H3YYEHUH JUCIHIUINH!
«Mupopmartukay, «IIporpaMmupoBaHue», « QNEKTPOTEXHUKA, JEKTPOHUKA U CXEMOTEXHHUKAY.

3 TpebGoBaHus K pe3yJbTaTaM OCBOEHUS TUCHHUIJIMHBI

3.1 3nanus, npuodperaemMble B X0/1e U3y4YeHHS I CHUNITHHBI

Ne i/
3)

3Hanus

ITporpammuas mozgens MukpokonTposiepoB AVR ATMega.

Cucrema koman1 mukpokoHnTposuiepoB AVR ATMega.

CTpyKTypa 1 Ha3HaYeHHE OCHOBHBIX NMEepUPEPUNHBIX YCTPONHCTB MUKPOKOHTPOJLIEPOB.
OcHoBHBIE cpesicTBA pa3pabOTKH U OTIAIKU MPOTrPaMMHO-AMNIAPATHBIX CPEACTB IS
CO3/IaHHS MUKPONPOIIECCOPHBIX cucTeM Ha 0aze MukpokoHTposuiepoB AVR ATMega.

AlWIN|F

3.2 YmeHnus, npuodperaemMbie B X0/1€e U3y4eHHUs M CHUILTHHbBI

Ne i/
&)

YMmennst




ATMega.

1 | IIpoexTrpoBaHNE MUKPONIPOLIECCOPHBIX CHCTEM Ha 6a3e MUKPOKOHTpoJuiepoB AVR

2 | Micnonp3oBaHue OTIIAUYUKOB, TPOrPAMMATOPOB U BHYTPUCXEMHBIX SMYJISITOPOB.

3.3 HaBbiku, npuodOpeTaemMplie B X0/1€ U3Y4YeHH s TUCUUIIIMHBI

Ne i/
(H)

HaBpixkn

si3pIKax accembuiepa u C.

1 | Pa3zpaboTka ynpaisomux nmporpamm it MUKpokoHTposuiepoB AVR ATMega na

YIPABISIOUUX POTPAMM.

2 | Ucnonp3oBanue uHTerpupoBantoit cpeast AVR Studio 4 mist pa3paboTKu v OTIa KK

34 KOMHeTeHIII/II/I, npnoﬁpeTaeMMe B X0A€ U3YUYCHUA NUCHUITIMHDbI

K 3HaHus Ymenus HaBbiku
oMmeTermH (NeNe w3 3.1) | (NeNewm3 3.2) | (NeNe w3 3.3)
ITK-1 Cnoco6eH BBITOIHAT paOOTHI M YIIPaBIATh
pabortamMu 1o co3naHuio (MoAM(pUKALMHU) U
compoBokaeHuio  MC,  aBTOMaTH3MPYIOUIMX 1.2.3.4 12 12
3aa4d  OPraHH3allHOHHOTO  YNpPaBICHUS H
Ou3HEC-TIPoLEecChl

4 CTpyKTypa M cofiep:KaHue JUCHUIIHHBI (MOLYJIs1)

4.1 Paznenb! (ucUMIIMHBI (MOAYJIA) M BUABI 3aHATHI

Buabl yueOHoii padoThl, DopmMBbI TEKYyLIETO
8. | Bkaouas camocTosTENLHYIO KOHTPOJIsA
§ padoTy CTy1eHTOB H ycneBaemMocTH (1o
Paznen Z | Tpyr0eMKoCTh HeJleJIsIM ceMecTpa)
Ne JUCHUIIIMHBI e : (B yacax) dopma
n/n 3 5 MPOMEKYTOYHOM
3 3 | "™ | ppakr. | 1a6. | CPC | arrecramumn (no
o = " ceMecTpam)
1 2 3 4 5 6 8 9
1 | Beenenwue. 7 % 2 2 8 | IIpoBepounas padbota
Hporpamriaz 3 Beinonuenune
2 | momens AVR-mukpo- | 7 4 6 6 8
a00paTOPHBIX paboT
KOHTPOJJIEPOB. 5
WNHTerpupoBaHHas
cpena pa3paboTKu 6 Brinonnenue
3 | ympasnisronmx 7 7 6 6 8 | mabopaTopHBIX paboT
nporpamMm AVR 8 KonrtponsHas pabora
Studio 4.
OcHOBHBIE
4 nepugepuiiHsle 7 9 4 4 8 Brinonnenue
ycTpoiictBa AVR- 10 1a00paTOPHBIX paboT
MHUKPOKOHTPOJIJIEPOB.
Cucrema 13 Brinonnenue
5 | mpepriBanuit AVR 7 14 4 4 8 6 6
n1abopaTOpHBIX padoOT
MHUKPOKOHTPOJIIEPOB.
6 BryrtpucxemHas v 15 5 5 8 Beinonuenue
OTJIAJKA. 71a00paTOpHBIX paboT




Co3manne OCHOBHBIX
2JIEMEHTOB
10JIb30BaTEILCKOTO
uHTepderica:
POrpaMMHUPOBAHUE
16-T1 KHOIOYHOH
KJIAaBUATYPBI U
CEMHMCErMEHTHBIX
WHNKATOPOB.

16
17

10

Brinosinenue
J1a00paTOPHBIX padoT

3a4€T

Bcero

16

16

16

60

4.2 Conep:xaHue pa3aesioB JUCHUNIMHBI (MO1YJIs1)

Ne
n/n

Conep:xanue pa3jena IMCUUILTHHBI

3HAHUS

(HOMEP 13 3.1)

HABBIKH
(HOMEP 13 3.3)

YMEHMS
(HOMEP U3
3.2)

Hcropust pa3BUTUS MUKPOKOHTPOJLIIEPOB
(omHOKpHUCTaNBHBIX DBM), OCHOBHBIE
O0COOEHHOCTH apXUTEKTYPbl, OCHOBHBIE
OTJIMYMSL OT MepCOoHaNIBHBIX DBM.
Oco0eHHOCTH TapBapACKON apXUTEKTYPHI.

Hctopus pa3sutus apxurektypsl AVR.
[Tporpammuas monens AVR-
MHUKPOKOHTPOJIIEPOB: pacrpeecHue
MaMsITH, CTPYKTYpa PErucTpa Npu3HaKoB
(¢aroB), ycTpOHCTBO cTEKa, PETUCTPHI
o011ero Ha3HAuYEHUs1, PETUCTPBI TOPTOB
BBOJIa-BBIBOJIA U TIepU(epUIHHBIX
YCTPOWCTB.

Cucrema komang AVR-
MHUKPOKOHTPOJIIEPOB: KOMaH/IbI
NEPECHUIKH TAaHHBIX, apUPMETHIECKHE U
JOTUYECKUE KOMaH/Ibl, KOMaH/Ibl YCIOBHBIX
1 0€3yCIIOBHBIX NIEPEXO0/I0B.
WuTerpupoBanHas cpeia pa3paboTku
ynpasisironux nporpamm AVR Studio 4:
PenakTop Kojia, KOMIMIALUS U OTJIA/IKA
pOrpaMM, IPOCMOTP COCTOSTHHS
IPOTPAMMHO-JIOCTYITHBIX 3JIEMEHTOB
MHUKPOKOHTPOJLIEPA.

VYmpasnenue noptamu BBojia-BeiBoga AVR
MHUKPOKOHTPOJIIEPOB C IIOMOIILIO
peructpos DDR, PIN, PORT. Ilpumep
MHUKPOITPOIIECCOPHON CHCTEMbI HHIUKAITNN
CBETOBBIX CHT'HAJIOB Ha 0a3e
MUKpoKoHTposutepa ATMegal28.

1,2

N3y4eHne cuctemMsl IpepbIBaHUM
mukpokoHtpoiuiepoB AVR. Tlpumep
IPOrpaMMUpPOBaHU 16-Tu pa3psIHOro
TaliMepa-CYeTUHKa.

3,4

Hcnons3oBanue JTAG-nporpamMmmaropa
JUTSE BHYTPUCXEMHOM OTJIAIKH
YIPaBJISIONMX TPOTPAMM.

3,4

Pa3zpaboTka ympasisitomieit mporpaMmsI
JUTSL peanu3anuu natepdeiica ¢
MMOJIL30BaTEIIEM, C IOMOIILIO 16-TH

3,4




Ne Coaep:xanue pa3aesia TUCHUILTHHBI 3HAHUS YMEHUS HABBIKH
n/n (HOMEP 13 3.1) (HOMEP U3 (HOMEP 13 3.3)
3.2)

KHOIIOYHOM KJIABUATYypHhl U IIECTU
pa3psAIHOIO CEMUCErMEHTHOTO
WHJUKATOpa.

4.3 HaumeHoBaHMe TeM NPAKTUYECKUX 3aHATHI, HX COleP:KaHUE U 00beM B Hyacax




HaumeHoBaHue TeM 1a00paToOpHBIX padoT, HX colep:KaHue H 00beM B Yacax

Pazgen
Ne TpynoemkocTb
o/ | AMCLHILIAE HaumeHoBaHue 1a00paTOPHBIX padoT (uac)
bl
N3ydyeHne nHTErpupoOBaHHOM cpesbl pa3padOTKU
1 2 YIOPABISIOUX IPOTPaMM ISl MUKPOKOHTPOJIJIEPOB 2
ATMega AVR Studio 4.
9 3 Pa3paboTtka cranaapTHOM MPOrpaMMBbl YIIPaBIEHUS 9
OpTaMy BBOJIa-BbIBOJIa MUKpoKoHTposuiepa ATMegal28.
3 4 PazpaboTka ynpasstomieil mporpaMMbl, UCIIOIb3YIOMIEH 2
IIpephIBaHMs] MUKPOKOHTPOJLIEPA.
4 5 Pazpabotka ylvipaBnﬂIomeﬁvnporpaMMH, yIpasisonen 2
CBETOJMOJIHOM MHIMKaLUEH.
5 5 Pa3pabotka ynpaBnﬂIovLueﬁ HPOrpaMMbl, aHAIIN3a HAKATHS 4
Ha KJIaBUIIM TUIUYHON OJJHOKHOIIOYHOH KJIaBHaTypBhI.
dopmupoBaHUE MPOrpaMMHO-aNIapaTHOro0 UHTEpdeiica
6 7 B3aMMOJICHCTBUS TOJIB30BaTels Ha ocHOBe LCD-npaiiBepa 4
1 16-T KHOIIOYHOW KJIABUATYPBHI.
Bcero 16

5. Copaep:xanue caMoOCTOATENbHOI padoThl cTyaeHTOB. OueHOYHbIEe CpeACTBAa /sl TeKYIIero
KOHTPOJIfl YCIIeBA€eMOCTH, IPOMEKYTOYHOM aTTeCTALMHU 10 UTOraM OCBOEHUS M CUMILTUHBI
5.1. Conep:xanue caMoCTOSITeIbHOI PadoThI

Ne Ne pazpena HanmeHnoBanue Tem Tpynoem-
n/n | JHCHUIIINH KOCTh
bl (4ac)
1. |1 BBenenue. 8
2. |2 IIporpammuas monenb AVR-MukpokoHTposiepoB. 8
3. |3 WuTerpupoBanHas cpesia pa3paboTKU yIpaBIsSIOLINX 8
nporpamm AVR Studio 4.
4. |4 OcHosHble nepugepuitnbie ycrpoiictsa AVR- 8
MHUKPOKOHTPOJIIEPOB.
5. |5 Cucrema npepsiBanuiit AVR MUKPOKOHTPOJIIIEPOB 8
6. 6 BuyTpucxemnas oryagka. 8
7. 7 CoznaHue OCHOBHBIX 3JIEMEHTOB M0JIb30BATEIBCKOTO 10
uHTepdeiica: mporpaMMupoBaHue 16-TH KHOOYHOMH
KJIAaBHATYPHI 1 CEMHUCETMEHTHBIX WHINKATOPOB
ITonroToBka K 3auety 2
Bcero 58
5.2. OrieHOUYHBIE CpEJCTBAa, MCIOJIb3YyeMble JJI TEKYIIEro KOHTPOJS YCIIEBaeMOCTH U

MMPOMEKYTOUYHON aTTECTAIMU 00YJArOITUXCS TI0 UTOTaM OCBOCHHUSI TUCIMIUIAHBI, MX BUJIBI M ()OPMBEI,
TpeOOBaHUS K HUM M IIKalbl OICHUBAHUS MpPUBEIEHHI B TPUIIOKEHUU K pabodueil mporpamme
TUCIUIUIMHBL «DOHT OLIEHOYHBIX CPEACTB MO AUCHUILNIUHE «MUKpPOMPOIECCOPHBIE CUCTEMBI»,
KOTOpoe 0(OpMIISIETCS B BUI€ OT/IETHHOTO JOKYMEHTA.

6. YYEBHO-METOJAYECKOE U MH®OPMAIIMOHHOE OBECHEYEHUE JUCIHUILIUHBI:

A) OCHOBHASI INTEPATYPA

Howmep

HanmeHoBaHNne KHUTH

Ton Koma-Bo
W30aHUs JK3EM.




MukporpoiiecCOpHble CUCTEMBI [ DNEKTPOHHBIN pecypc] :
yaebHnoe mocodue st By30B / E. K. Anekcanapos, P. 1.
I'pymBnukwuii, M. C. Kynpusinos [u ap.] ; nox pen. . B.
[Ty3ankoB. — DnekTpoH. TekcToBbIe nanubie. — CIIO. :
INonmurexunka, 2016. — 936 ¢. — 978-5-7325-1098-0. —
Pexxum moctyna: http://www.iprbookshop.ru/59491.htmi

2016

bonpeipuxun, H. B. MuxkponponeccopHbie  CHCTEMBI
[DnekTpoHHBIN pecypc] : METOAWYECKOe IOoCcoOHe T
BBINOJIHEHUIO JTabopaTopubIx padot / H. B. bonasipuxus, /1.
B. 3nopoBuoB, A. A. MaHuH. — OJEKTPOH. TEKCTOBBIE
nanable. — PoctoB-Ha-Jlony : CeBepo-KaBkasckuii dumuan
MOCKOBCKOr0  TEXHUYECKOTO  YHUBEPCUTETAa CBS3U U
unpopmaruku, 2014. — 56 c. — 2227-8397. — Pexum
nocryna: http://www.iprbookshop.ru/61877.html

2014

Bbonneipuxun O.B. I'apBapackas RISC-apxurekrypa B
MukpokonTpoiepax AVR. Cpencrsa BBoga-BbIBO/A,
XpaHeHus U 00paboTKK LU(POBON U aHAJIOTOBOU
uHGOpMaLuU B MUKPOKOHTposiepax AVR i1 moctpoenus
MUKPONPOLIECCOPHBIX CUCTEM YIpaBJICHUS [ DIEKTPOHHBIN
pecypc]: MeTouecKre yKazaHus K JJabopaTopHoil pabote mo
mucturmuHe "MukporporieccopHbie cucteMbl"/ bonapipuxun
O.B.— DnekTpoH. TekcToBbIe JaHHbIe.— Jlunenk: Jinneukui
rocylapcTBeHHbIN TexHuueckuil ynusepcuret, ObC ACB,

2

2013

Pycanos B.B. Mukponpoueccopaslie yCTPOWCTBA U CHCTEMBI
[DnekTpoHHEI pecypc]: yueoHoe nmocooue/ Pycanos B.B.,
[leBenéB M.}O.— DnekTpoH. TeKCTOBBIE JaHHBIE.— TOMCK:
ToMckuii rocynapcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS
"

2012

B) JIONOJITHUTEJBHAS IUTEPATYPA

Howmep

HanmMmeHnoBaHue KHUTH

Ton
U30aHUS

Kom-Bo
JK3EM.

ConbkuH, M. A. MUKpPOITPOLIECCOPHBIE CUCTEMBI.
[IpuMeHeHne MUKPOKOHTpOILIEpOB cemeiictBa AVR s
YIPABICHUS BHEITHUMHU YCTPOMCTBAMHU [ DIIEKTPOHHBII
pecype] / M. A. Conwkun, [{. M. Conbkun, A. A. llamun. —
DNEKTPOH. TEKCTOBbIE aHHble. — ToMck : Tomckuii
MOJUTEXHUUECKUI yHuBepcuteT, 2016. — 88 ¢. — 978-5-
4387-0708-0. — Pexwum mocryna:
http://www.iprbookshop.ru/83972.html

2016

ConbkuH, M. A. MukponpoueccopHsle cuctemsl. Cpencraa
pa3paboTKu IPOrpaMMHOT0 0OecTieyeHUs s
MHUKPOKOHTpOJLIEpOB cemeiicTBa AVR [DnekTpoHHbIN
pecype] : yue6noe mocobue / M. A. Conbkun, A. A. lllamuH.
— DJEeKTPOH. TeKCTOBbIE JaHHbIe. — ToMmck : ToMckuit
MONUTEXHIUECKUH yHuBepcuteT, 2016. — 90 ¢. — 978-5-
4387-0676-2. — Pexwum nmocryna:
http://www.iprbookshop.ru/83973.html benos A. B.
MuxkpokoHTposuiepsl AVR B pagnoiaroOuTebCKoil MpakTHKe.
— CI16.: Hayka u Texnuka, 2007. — 352 ¢: un

2018
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B) ITEPEYEHDB PECYPCOB UH®OPMAIIMOHHO-KOMMYHUKAIIMOHHOW CETA UHTEPHET

1. DnekTpoHHO-O0MbOMMOTEUHAas cuctema [PRbooks

http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

2. DnexkTpoHHbIN Katanor HayaHou ouoimotreku VI TY umenn M.T. Kanamuaukoa Web UPBUC
http://94.181.117.43/cgi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3. HanmmonanwHas anexkTpoHHas oubnuoreka - http://H36.pd.

4. Muposas uugposas oubmmoreka - http://www.wdl.org/ru/

5. MexayHapoaHbIi MHICKC HayuHoro ruTupoBanus Web of Science — http://webofscience.com.

6. Hayunas snexrponnas oubmmoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

r) [IporpammHoe o0ecnieuenune

1. LibreOffice (CroboaHo pacmpocTpansieMbie OQUCHBIC TAKESThI)
2. CodeVisionAVR (nemo-Bepcus)
3. Arduino IDE 1.8.8 (cBo6oauo0e I10)

I[) METOJUYECKHUE YKA3AHUA

1. AT. KuppsHoB Metoauueckue yka3aHUs K Ja0OpaTOpHBIM paboTaM MO IUCHUIUIMHE
«Muxkponporneccopusie cucreMbl» s cryaeHtoB Hampasienus 09.03.01 «Mudopmaruka n
BBIUKCIIUTENbHAs TeXHUKa» npoduinb ACOUY, Borkunck, 2018. —31c.

2. Jlombpaue A.H., 3amsarun K.UW., Manuxosa JI.P. BeimonHeHHe KypcOBOTO MpPOEKTa IO

TUCIUILIMHE «MHUKPOIIPOLIECCOPHBIE CHCTeMbI». MeTtoanueckue ykazanus, Borkunck 2010. —

120 c.

. http://123avr.com

https://www.intuit.ru/studies/courses/3/3/info

https://www.intuit.ru/studies/courses/604/460/info

ok w

7. TlepedeHb y4eOHO-METOIMYECKOr0 o0ecneYeHHUsl VI CAMOCTOSATe/IbHON padoThI
00y4yarIuXxcs

1. Pycanos B.B. MukpormnpoiieccopHbie yCTpOCTBa U CUCTEMBI [ DIEKTPOHHBIN pecypc]: ydyeOHoe
nocobue/ Pycanos B.B., [lleBenés M.}O.— DnekTpoH. TekcToBble faHHbIe.— ToMck: Tomckuii
TrOCYJapCTBEHHBII YHUBEPCUTET CUCTEM YIPABJICHUS U PAAUO3IEKTPOHUKHU, 2012.— 184 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/13946.html .— 3BC «IPRbooks»

2. bongeipuxun, H. B. MukpormporieccopHable cUCTeMBI [ DIEKTPOHHBIA pecypc] : METOAMUYECKOe
nocoOue 1Mo BBIMOJIHEHUIO JTabopaTopubix padot / H. B. bonasipuxun, J[. B. 3moposios, A. A.
ManuH. — DIeKTpOoH. TeKCTOBbIe JaHHble. — PoctoB-Ha-JloHy : CeBepo-KaBkasckuit ¢unnan
MOCKOBCKOTO TEXHHYECKOTO YHHBEpCHTETa CBs3M M mH(popmatuku, 2014. — 56 ¢. — 2227-
8397. — Pexxum nocryma: http://www.iprbookshop.ru/61877.html

3. Jlombpaue A.H., 3amsarua K.M., Manmuxosa JI.P. BreimomHeHHe KypCcOBOro MpOEKTa IO
muctumimHe «MuKpoIpolieccopHble cucteMbl». Mertonnueckue ykasanusi, Borkunck 2010. —
120 c.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILINHEGI .
NeNe | HAMMEHOBAHUE OBOPYJIOBAHHBIX YYEBHBIX KABUHETOB, OFLEKTOB J1J151 TPOBEJIEHUS
N/ | 3AHSITUI C HIEPEYHEM OCHOBHOI'O OBOPY IOBAHMSI
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http://www.iprbookshop.ru/61877.html

Aymutopus Ne221. JlabopaTopust ”HGOPMALMOHHBIX TEXHOJIOTHHA.
KoMmbroTepHslii Ki1ace U yaeOHast ayAuTOPHs JUTsl POBEICHUS 3aHATUI
JEKIIMOHHOTO U CEMUHAPCKOI0 TUIA, KYPCOBOT'O MPOEKTUPOBAHUS (BBITTOJIHEHUS
KYPCOBBIX paloT), TEKYIEro KOHTPOJIS U IPOMEKYTOUYHOM aTTeCTallUH,
TPYIIIOBBIX Y UHJIMBUAYaIbHBIX KOHCYNbTaMi.IlapThl, cTON npenogaBaress,
nocka ayautopHas. Kommiekt Arduino Ha 7 pabounx mect. Komnbsroreps! - 13 mrT.

Aymutopust Ne219A. JlabopaTopust ”HGOPMAIIMOHHBIX TEXHOJIOTHIA.
KommiproTepHslii Kiacc 1 yueOHast ayANTOPHS JJIs TPOBEICHHS JTa00PaTOPHBIX
3aHATUH, TEKYLIETO KOHTPOJIS M IPOMEKYTOYHOM aTTeCTallH, TPYIIIOBBIX U
WHIMBHIyJIbHBIX KOHCYIbTaluid. [1apTel, cTon npenonaBarens. Kommiext
Arduino Ha 7 pabounx mect. KomnbioTepsi - 6 mt

Yuranbnbii 3ai1. [Tomenienne s camoctoaTesbHON paboThl. LleHTp
KOJUIEKTUBHOrO nosb30oBaHusd. [Taptel. Komnbrorepsr - 5 mr.

BoasT™merp ynusepcansubiii B7-16; Ocumnorpad C1-55; [Ipubop
koMOuHupoBaHHbIil P4833; Vcunurens unctpymentansubii YUV -1;I"enepatop
CHT'Haj0B HU3K04acTOTHRIHN I'3-109;cTounnk nocrossHHoro Toka b5-21




JIuer corniacoBanus padoueii nporpaMMbl AHCHHILIHHLI MuKponpoueccopHble
CHCTEeMbD» HAa y4eOHbIH roja
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Ipunoxenue k padoueit
nporpaMme JMCUUIIIHHBI

MUHOBPHAYKU POCCUN
BotkuHckuii punnan
denepallbHOTO TOCYJAPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO
YUPEKJICHHS BBICIIErO 00pa30BaHUs

«»eBCKui rocy1apCTBEHHBINM TeXHUYECKUH yHUBepcuTeT MeHn M. T. KanamnukoBay
(B® ®I'bBOY BO «MIxI'TY umenun M.T. KananHukoBay)

OueHo4YHbIE cpeacrea
o TMCIOMIIJIMHE

MUKpOIIPOILECCOPHBIC CUCTEMBI

Hanpasienue 09.03.01 «MudopmaTrka 1 BRIYUCIUTEIbHAS TEXHUKA

npopuib «ABTOMATU3UPOBAHHBIC CHUCTEMbI  00paboTku uMHbOpMAIUU U

YIIPABJICHUA»

ypOBEHb 00pa30BaHus: OakalaBpuaT

dbopma o0O0yueHus: oUHas

o0111ast TPYZI0€MKOCTh TUCIUIUIMHBI COCTABIIACT: 3 3a4€THBIX €IUHUII(BI)



MuKponpoueccopHble CHCTEMbI

(HaMMEHOBaHHUE TUCIUILIAHBI)

No Kontpomupyemsie pasieisl (TeMbI) Kon xonTponupyemon HaumenoBanue
/i JUCHUTITUHBI™ KOMIICTEHIHH (WIH e OLICHOYHOTO
JaCTH) CpeICTBa
1 CobecenoBanue 1mo
IIporpammuas monens AVR-mukpo- IK-1 BOIIPOCAM
KOHTPOJIICPOB. JICKLIHOHHOTO
Marepuaa
2 CobecenoBanue 1mo
WNuTerpupoBanHas cpeaa pa3padoTKu k-1 BOIIPOCAM
ynpasisomnux mporpamm AVR Studio 4. JIEKIIMOHHOTO
Marepuaia
3 CobecenoBanue 1mo
OcHoBHbIe niepudepuitHbIe yCTPOKCTBA IK-1 BOIIPOCaM
AVR- MUKPOKOHTPOJLIEPOB. JIEKI[HOHHOTO
Marepuaa
4 CobecenoBanue 1Mo
Cucrema npepsiBanuiit AVR mukpo- K1 BOIIPOCAM
KOHTPOJLJIEPOB. JIEKI[HOHHOTO
Marepuaa
5 CobecenoBanue 1Mo
Buyrtpucxemnas ornagka. MK-1 sorpocam
JICKIIMOHHOT O
Marepuaa
6 | Co3maHue OCHOBHBIX AJIEMEHTOB
I10JIb30BATEILCKOT0 UHTEpdeElica: Cobecenonane no
. BOIIPOCAM
nporpaMmmupoBanue 16-Tu KHOOYHOM MK-1
JIEKITHOHHOT'O
KJIaBHATyPhl U CEMHCETMEHTHBIX MaTepuaa
WHJMKATOPOB.

® HaummeHoBaHHWe TeMbl (pasjena) Wi TeM (pa3ziesioB) B3ATHI U3 pabouei IporpaMMbl AUCHUTLIAHEL.

1. 3ayeTHO-IK3aMEHALMOHHBbIC MATEPHAJIbI

Hepeqeﬂb KOHTPOJIBHBIX BOIIPOCOB /IJisl MIPOBEPKH OCTATOYHBIX 3HAHUH U 1 IMPOBECACHUA
IK3aMeHa.

1. MuxkpokonTtposiepsl AVR. O0mue cBeneHusl.

2. TIporpammuas apxuTekTypa MUKpokoHTposuiepoB AVR cepun ATMega.
3. OcHoBHbIe nepudepuiinbie yctpoiictBa AVR-MUKPOKOHTPOIIIEPOB.

4. Ilpumep TunoBoi nporpammsl Ha si3bike AVR-accemOinepa.

5. Cucrema npepsiBanuii AVR.

6. Hcnonb3oBaHue TaiMepOB-CUETUYMKOB MPU pa3pabOTKe MpOrpaMMHO-aNIapaTHBIX
MIPUIIOKEHUN.

7. Opl" aHu3a1us MoCjaICa0BaTCIbHOIO oOMeHa JaHHBIMU MCKAY MUKPOKOHTPOJUICPOM U
MEPpCOHAJIbHBIM KOMIIBOTCPOM.

8. Amnanorosble komnapaTtopsl, AL, cropoxeBbie TaliMepshI.



9. Tlopsimok OTIaAKK MHUKPOIIPOLIECCOPHBIX CUCTEM Ha Pa3HBIX ATAIax €€ CyIIECTBOBAHMS.
10. IIporpaMMHBIE CUMYJISTOPBHI.
11. BHyTprCXeMHBIE SMYISATOPHI.

12. IInaTel pa3BUTHSL.

2. KoMIUIeKTBHI OLIEHOYHBIX CPeICTB

2.1.Bonpockl Kk codeceq0BAHMIO T10 JICKIIMOHHOMY MaTepuany Ha TEMbI
1. Muxkpokontpomiepst AVR. OOmme cBeneHus.
2. OpraHuzanus nocjae10BaTeIbHOT0 0OMeHa TaHHBIMH MEXTy MUKPOKOHTPOJIEPOM H
3. Hcnonp3oBaHue TaiMepOB-CUETUYUKOB MPH pa3padOTKe NpOrpaMMHO-anapaTHbIX
4. TIporpaMMHbIE CUMYJISATOPBHI.
5. Amnanorosslie komnaparopsl, ALIL, ctopokeBbie TaliMepBhl.

6. OcHoBHbIe iepudepuiinsie ycrpoiictBa AVR-MUKPOKOHTPOIIEPOB.

3. Tembl AJ151 CAMOCTOSITEJILHOM PadoThI

BapI/IaHTbI 3aJJaHuil JJIS1 CAMOCTOATEILHOM paﬁOTbI: MOUCK yqeﬁm,lx nocooui mo AJaHHOMY
MarTepuajlay, moAroToBKa rpe3cHTaluum 1 10KJjaajaa

[lepeuncrienHbie HUKE 3aJJaHAS JOJDKHEI OBITH pa3padoTaHbl Ha si3bike AVR-accemOnepa U ynpaBisiTh
YCTPOWCTBOM, OMTMCAHHBIM B METOIUUECKOM 1ocoouu [6].

Saganune 1
Hamucats mporpammy, Ipou3BOIAIIYIO aHAIW3 Ha)KaTHSl KHOTIKKM Ha 16-KHOMOYHOW KiaBHarype. BreiBectu 16-
WYHYI0 MY, COOTBETCTBYIONIYIO HAXKATON KHOMKe, Ha nHaukaTop U9. Ha uaaukarope U10 ¢ aToro MmomeHnTa
JIOJKEH ropeTh cUuMBOI A (aBapust). MHnukanus coxpansiercs 10 HaxxaTus kHonku IRQ. ITocne uero mHauKaTopsl
racHyT. [IpoomkuTh aHATN3 HaXKaTHsl KHOTIOK

3aganue 2
Hanucate nporpammy, npou3BOJSLIYI0 aHAIN3 HAaXKaTUSl KHONKKA Ha 16-KHONMOYHOH kiaBuaTtype. Briectu 16-
WYHYI0 IM(PY, COOTBETCTBYIOILYIO HaxkaToil kHomke, Ha uHaukaropsl U10 m Ull. Muaunupyemas mudpa
JOJDKHA TIOTIEPEMEHHO TOpeTh TO Ha 1-oM, To Ha 2-0oM WHAMKAaTOpe. BuiyallbHO 3TO JOKHO BOCIIPUHHUMATHCS
Kak Muranue. MHaukanus coxpansiercs 1o Haxxkatus kHonkH IRQ. ITocne yero nnaukarops racHyT. IIponomxuts
aHaJIN3 HA)KAaTUs KHOIIOK.

3ananue 3
Hanmcats mporpaMmy, MpoM3BOISIIYIO aHAIW3 HaKaTHsl KHONKH Ha 16-kHOMO4HOM KiaBuatype. Haxarue
KHOTIKM BOCTIPHHUMATh Kak BBOJ 16-udHOr0 4ncna B auanazone 0-F. [Ipon3BoanuTh MOACYET CYyMMBI BBOJIUMBIX
gucen. CymMMy HakarmumBath Kak 16-paspsmHoe uucio. BemBectun Ha maaukatopsl U9 m U10 muamgmmii 6ait
cymmsbl (1Be 16-nunble mudpsl). [pn naxxatiun kHonku |RQ BeIBecTH Ha MHAKWKATOPHI cTapnii 6aiT cymmsl [lpu
MOBTOPHOM HakaThH KHONKM IRQ mnn kHONKM Ha 16-KHOMOYHOW KJIaBHAType CHOBA MHAMLIMPYETCS MIIIIINHA
Oaiit. [1pu HaxkaTtuu kHotiku RESET cymma oOHyseTcs.

3ananue 4
Hamucars mporpammy, IpoU3BOISIIYIO aHAIN3 HAXKaTUsl KHOTIKKM Ha 16-KHOMOYHOW KiaBHarype. Breiectn 16-
PUYHYIO II(PY, COOTBETCTBYIONIYIO HAKATOW KHOTIKE, Ha oauH 13 uHankaropoB U10 u U11. Beog cnexyromeit



LII/I(l)pI:I MMPUBOAUT K CMCHC MHAUKAIIUU. Haxxatue kHonkun |RQ MMPUBOAUT K MUTAHUIO MHAUKATOpPA. Cne;[yfomee
Ha)XXaTuc |RQ MMPUBOAIUT K IrAlliICHUIO UHAUKATOpPA. CJ'IC,Z[}/'IOH_IGC — K BKIIFOYCHUIO UHAUKATOPA.

3anmanue 5
Hamucate mporpammy, Mpou3BOJSAIIYIO MOACUET KoMMdyecTBa mpepbiBanuii mo nuHuu IRQ (Haxarne KHONKH
IRQ). Mutagmuii 6aiiT ykazaHHOTO 4YWclia BHIBOMUTH Ha uHmukarmio. [Tocne 300 mpepriBanuii IRQ cOpocuTh
noJicuuTanHoe 3HaueHue. Crienyroniee Haxxatue kHonky |IRQ HaunHaeT HOBBIN OTCUYET KOMYECTBA MPEPHIBAHUH.

3amanue 6
HanmcaTh nmporpaMmy, MO3BOJISIFOILYIO OCYIIECTRIATH BBOJ 4-X pa3psTHBIX JCCATHYHBIX YUCEN M MHIUKAIINIO 2-
X pa3psI0B NECATUYHOrO uncia. [loMruMo KHOMOK, cOOTBETCTByromMX nudpam 0-9, Ha KiaBUATYPE UMEIOTCS
kHomku: C — HaYaTh BBOJ YKCJIA 3aHOBO, «—» — HHAUIUPOBATE 2 CTapIInX paspsaa 10-pudHoi CyMMBI, « < —
BEPHYTHCS K MHIUKAIMHN 2-X MIIAJIIIUX pa3psaoB cyMMEIL. [lociie BBOIa HOBOTO YHCIIA BCETIa MHAUIHPYIOTCS JBE
MJIAIIHE TTAQPHI.

3ananue 7
Hammucats mporpammy, IpoW3BOIAIIYIO aHAIN3 HaXKaTUs KHOTIKH Ha 16-KHOMOYHOW KiaBHarype. Breiectn 16-
puuHyI0 nU(py, COOTBETCTBYONIYI0 HaxaToi kHomke, Ha LCD — nnaukatop (LED1). Hudpa nomkHa Murars.
JmUTensHOCTh IepUoia MUTAHUS B CEKYHAaX COOTBETCTBYET Ha)aTou KHomKe (KHomKa 3 - 3¢, kHomka 11 — 11c
U T.4.). Maaukanms coxpaHseTcs 10 HOBOTO HaKaTHs KHOTIKY Ha KJIaBHAType Wiu A0 Haxarus kHomku IRQ. B
MEPBOM CIIy4ae W3MEHSETCS COCTOSIHHE WHAMKATOPOB M YacTOTa MUTaHWs. Bo BTOpoM cilydae WMHIWKATOPHI
racsrcsi.

3ananue 8
Hanmcats mporpaMmy, MO3BOJSIONIYI0 WHAWIUPOBATH B 16-pUUHON CHCTEME CUUCICHHS HPOU3BOJIbHOE 2-
paspsaHoe uucio (aBe 16-puunbie nudpsl). B kypcoBoii paboTe 3amucath B TpeOyeMyro SUeHKYy KOHKPETHOE
9HCIO0 ¥ paboTaTh ¢ HUM KakK C MPOU3BOJIBHBIM. Uepe3 3 CeKyH[BI 3TO e YHCIO HHIUIIUPOBATh B 8-pHUUHOM, a
emeé yepe3 3 cexkyHanl — B 10-HO# cuctemax cuucienus. Eme uepe3 3 cekyHabl cHOBa B 16-puyHON cucTeme
cuncienus. [Tpu naxxaruu kHonku IRQ uHIMKaMs racutcs.

3ananune 9
Hamucats nmporpammy, Ipou3BOIAIIYIO aHAJIN3 Ha)KaTHSl KHOTIKKM Ha 16-KHOMOYHOW KiaBuarype. Breiectu 16-
pHUHYIO I (PY, COOTBETCTBYIOLIYIO HAKAaTON KHOMIKE, Ha nHAMKaTop U9, ecnu oHa yetHasi, Ha uaaukarop U10,
ecnu oHa HeueTHas. HeyetHast uudpa nomkHa murate. [IpogomkuTh aHaau3 HaXKaTHsl KHOTIOK.

3ananue 10
OcyiiecTBUTh 10 HakaTuto KHomku Sl aHamoro-dpoBoe mpeoOpasoBaHue curHaima co Bxoza ADC in.
[lomyuennsie pe3ynbTaThl BEIBOAWUTH Ha nHAMKaTOp LED1 u coxpanste 8 EEPROM ¢ mepuoamuHocThIO B 1
cexynay. [Ipu crnemyromem HaxkaTu KHOTKH S1 MpeKkpaTuTh Npeodpa3oBaHue U T.JI.

Saganue 11
PazpaboraTh mporpaMMy, CHHMAIOIIYIO IOKa3aHUS C TepMOMETpa M BBIBOAsIIyIO pe3yibratel Ha LCD-
WHAUKATOP.

3aganue 12
PaspaboraTs mporpamMmy, CHUMAIOIIYIO IIOKa3aHHS C TEPMOMETpa M BBIBOJSINYIO pe3yJbTaThl Ha

CEMUCETMCHTHBIN WHAWUKATOP.

3aganue 13
PazpaboraTs mporpaMmy, nepenaroilyio pe3yabTaTsl Ha IepCOHaIbHBIN KoMnbloTep 1o uarepdeiicy UART.

4. Kpurepuu (popMHUPOBAHUSA OLICHOK HA IK3aMEHe



2 Kpurepum oueHKu:

YPOBCHL OCBOCHHUS KOMIIETCHIIHU

VIIPaBJICHUS U
OM3HEC-TIPOLIECCHI

CaMOCTOSATENLHO
MPOEKTUPOBATH
MHKPOIIPOLIECCOPHBIE
CHCTEMBI Ha Oaze
COBPEMEHHBIX
MHKPOKOHTPOJIIEPOB U
[POrpPaMMHUpPOBATh X

Ha s3bIKax accemouepa.

Hassbiku: Paspabotka
YIPaBIISIOMIAX
MIPOrpaMM Ha sI3BIKE
AVR-accembOinepa.

CaMOCTOSITEIbHOMY ITONIOIHEHHIO
" 0OHOBJICHUIO B Xxoze
JanbHelmell y4eOHoi paboThl U
podeCCHOHAIBHOM
JIeSTEILHOCTH.

BBICTABISIETCS  O0YJAIONIHMCS,
JIOMYCTHBILKM MOTPEIIHOCTH B
OTBETE Ha OK3aMEHE W MpH
BBINOJIHEHUU
DK3aMEHALMOHHBIX  3aJaHHH,
HO 00J1a1a10IIHM
HEOOXOIUMBIMU 3HAHUSIMU JIs
ux yCTpaHeHUs oz,
PYKOBOZCTBOM
[PETIo/aBaTelsl.

Komnerenuun JleckpunTopbl Bupa, popma Komnerennusi ocBoeHa™
OLICHOYHOI 0 OTJIHYHO X0po1o YAOBJIETBOPHTEILHO HeyI0BJIETBOPUTEILHO
MepONPUSATHS
T1IK-1 CriocobeH 3uanus: 3uarp 9K3aMeH 3acIy’KMBaeT  oOydaroluics, | 3aciyKuBaeT obyuarommuiicsi, | 3aciykuBaeT o0OydarolIMics, | BbICTaBJIAETCS obyuaroremycs,
BBITTOJTHSTE pa6OTLI u gggCC”CbHKaH“IO OOHapyKUBIINII BCECTOPOHHEE, | OOHAPYXMBIIMH IIOJHOE 3HAHHE | OOHAPYKUBIIMI 3HAaHUS | OOHApYKHBIIEMY IPOOEIBI B 3HAHUIX
PEMEHHDIX CHCTEMaTH4eCKoe M TITybokoe | ydeGHOTo Marepuana, | OCHOBHOIO y4e0HOro | OCHOBHOTO y4eOHOro Marepuaia.
YNPaBJIATH paboTamu MHKPOIPOLECCOPOB 1 3HaHHEe Y4eOHOro MaTrepuasa, | YCBOMBILMIA OCHOBHYIO | MaTepuaia B obbeme, | OueHka craBuTcs  OOydaOLUMCS,
110 CO3JIaHUIO gdlfalﬁ Oé((?:TTaI:; OljdmepOB’ MPETyCMOTPEHHOTO JINTEpaTypy, PEKOMEHIOBaHHYIO | HEOOXOAMMOM IS | KOTOpBIE HE MOTYT MPOJOIDKHTB
(Momudukanmu) u CTPYKTYpY MPOTrPaMMOH, ycouBmmii | B nporpamme. Ouenka "xopomo" I[aJIBHeI\/'[I_HeI\/'[V yueOb! u | obydyeHue  uiam _ TPHCTYIHTE K
conpoBoxaeHuio UC, | coBpemenibix OCHOBHYIO  JITEpaTypy M | BbICTaBIAeTCH o6y'-1a}0umMcslv, npeacrosimiei  pabotel 10 | mpodeccHOHaNbHOI JEsSTEIPHOCTH 110
MHKPOIIPOLIECCOPHBIX 3HAKOMBIH C JIOTIONHUTENBHON | TMOKA3aBIIMM CHCTEMAaTHYeCKWil | mpodecchm,  3HaKOMBIX € | OKOHYaHHH 00pa30BaTEILHOTO
aBTOMATH3UPYIOIINX CHCTEM. JIUTEPATYPO, XapaKTep 3HaHHII 110 JUCIUILUINHE | OCHOBHOM JINTEpaTypol, | ydpexzaeHus Oe3 IOMONHUTEIbHBIX
3aJa4u PEKOMEH1I0BaHHOI u PEKOMEH/I0BaHHOMH 3aHATHH [0  paccMaTpuBaeMoi
OPTaHU3AIOHHOTO Ymennsi: ymets TPOTPaMMOi. CTTOCOOHBIM K uX | TPOTrPaMMOH. Onenka | aucnumnivHe.




3nanus: 3Hath 3amura BBICTABJIACTCA CTYJICHTY, €CJIM | BBICTABJIACTCS CTYJICHTY, €CIIU BBICTABJIACTCS CTYJICHTY, BBICTABJIACTCS, €CJIM CTYJICHTBI
KJIACCH(HKALIO 11a60paTOPHBIX 3aJlaHH€ BBITNIOJIHEHO B IIOJIHOM | 3a/IaHUE BBITNOJIHEHO B ITOJIHOM €CIIM 3aJaHue Ha paboTy MOKa3bIBAIOT IIJIOX0E 3HAHUE
COBPEMEHHBIX paboT/KypcoBoro 00béME € COOMIO/IEHNEM | OOBEME M CAMOCTOSTENBHO. BBITIONHSETCS U TEOPETHYECKOTO MATEPHATIA
MHKPOIPOLECCOPOB 1 IpoeKTa HeoOXoAuMOM JlomyckaroTcsi OTKIOHEHHs OT oopmIIsieTcs CTyACHTaMI OTCYTCTBHE YMEHUs IPHMEHHTh
gd:al;lz Oécgclgg OIJ/ImepOB’ M10CJIEI0BATENBHOCTH. HEOOXOIUMOIt TIPY IOMOLIH 3HaHWA K PEIICHMIO
CTPYKTYpY CryneHTs paboTaloT | mocienoBaTeIbHOCTH MIperoaBaTeNs WK MPaKTHYECKOIl 3aJa4n.
COBPEMEHHBIX MOJIHOCTBIO  CAMOCTOSITENIBHO: | BBINOJHEHHs, HE BIHAIONINE HA XOPOILO NOArOTOBIEHHBIX PykoBozACcTBO M IOMOIIB CO
MHKPOINPOLECCOPHBIX MOAOUPAIOT HEOOXOAUMBIE U | NMPaBHILHOCTH KOHEYHOTO 1 yKe BBIIIOJTHEHHBIX Ha CTOPOHEI IIPEIo[aBaTells U
CHCTEM. BEINIOJIHEHHSI ~ MpeJjiaraeMbiX | pesynbrata. CTymeHTHI «OTJIINYHO» JaHHYIO paboTy XOpOLIO NOATOTOBJIEHHBIX
paboT B 3aJaHUM HMCTOYHUKM | HCIOJB3YIOT yKa3aHHbBIC ctynenTos. Ha CTY/ICHTOB He3((HEKTUBHBI 110

YMeHust: yMETh 3HAHUH, MOKa3bIBAIOT | IPENoAaBaTeNeM UCTOYHUKU BBINOJIHEHHE 3aJaHUS IIPUYHHE TI0X0H ITOJrOTOBKH
CaMOCTOSATEIbHO HEOOXOIUMEIE ISt TIIpOBEICHUS 3HAHWH, BKIIFOUas CTpaHUIIbL 3aTpayuBaeTCs MHOI'O CTyJICHTA.
IIPOCKTUPOBATE MPAKTHYECKOU paboThl | aTnaca, TaOIHMILBI U3 NPUIIOKEHHS BpeMeHHU (MOXKHO JaTh
MHKPOIIPOLECCOPHBIC TEOPETHYECKHE 3HaHUs, | K y4eOHWKY, CTPAHMIIBI H3 BO3MOKHOCTb JIOJIENATh
ggg;zx‘;iigaw MPAKTUYECKUE  YMEHHUSA M | CIIPaBOYHOM JIUTEPATYpHl 110 paboty noma). CTyneHTHI
MHKPOKOHTPOILIEPOB H HaBbIKU. npeaMery. 3aJaHue IOoKa3bIBaeT MIOKa3bIBAIOT 3HAHUS
IPOTPAMMHPOBATH HX 3HaHME y4alXCs OCHOBHOTO TEOPETHYECKOTr0
Ha A3bIKAX acceMbiepa. TEOPETUYECKOr0 MaTepuaa u Matepuaia, Ho

OBJIaJIcHUE YMEHUSIMH, HCIIBITHIBAIOT 3aTPyJHEHUE
Hagbiku: PaspaGorka HEOOXOIMMBIMU JJISt IIPH PeIIeHHH KOHKPETHOU
YIPaBIIAIOLIMX €aMOCTOSTEIBHOIO BBINOJIHEHHS 3aja4n.
MIPOrpaMM Ha sI3bIKE padotsl. MoryT ObITH
AVR-accembiepa. HETOYHOCTH M HEOPEKHOCTD B

o(hOpMIIEHHH PE3yTbTaTOB

padoThL.
JleckpunTopbl Bup, dopma 3a4eT He3auyeT

OIICHOYHOI' 0
MepONPUSTHS

3nanus: 3nath 3ayer O0yuaronmiics 00HAPYKHIT O6yuarommiics OOHAPYKIIT

KJaccuduKanmio
COBPEMEHHBIX
MHKPOTIPOLIECCOPOB U
MHKPOKOHTPOJIIEPOB;
3HATh COCTaB M
CTPYKTYpYy
COBPEMEHHBIX
MHKPOIIPOLECCOPHBIX
CHCTEM.

Ymennsi: ymeTh
CaMOCTOSATEIBHO
HPOSKTHPOBAThH
MHUKPOIPOLECCOPHbIE
CHCTEeMBbI Ha Oase
COBPEMEHHBIX
MHKPOKOHTPOJIEPOB 1

3HaHHUE OCHOBHOTO
y4e0HO-IIPOrPaMMHOTO
Marepuana B 00beme,
HEOOXOIMMOM ISl AanbHeH e

y4e0bl 1

npencrosmeil  paboTel 1o
CTIeIHAIbHOCTH,

CNpaBUWIICA C  BBITIOJIHEHHEM
3aJIaHUH,

MPETyCMOTPEHHBIX

nporpaMM()ﬁ JUCIUTLTAHBI.

3HAUMTENbHBIC TIPOOEIBI B 3HAHUAX
OCHOBHOTO y4eOHO-TIPOrpaMMHOTO

MaTepHana, JIOITYCTHIT
NpHHIUNNATIBHBIE  ONMOKH B
BBINIOJIHEHUH  HPETYCMOTPEHHBIX
nporpaMMod  3aJaHuii U He

CHOCOOEH TPOAOIDKUTE O00ydeHHE
WIM TPHUCTYNHUTh IO OKOHYAHUH
YHUBEpCHTETA K
pOodeCcCHOHANBHON e TENbHOCTH
0e3 JIONOHUTENBHBIX 3aHATHH IO
COOTBETCTBYIOIIEH THCLUILIHHE




HPOrpaMMHPOBATh UX
Ha s3bIKax accemouiepa.

Hasbikn: Pa3paborka
YHPABIISIOIIMX
IporpaMM Ha  sI3BIKE
AVR-accembOiepa.

HOHYH_ICHHBIM K 5K3aMCHY CHUUTACTCA 06y‘1310]l[HI>iC5[:

- umeromui koHcekT 100% nekumii;

- BBITIOJIHUBIIUHN BCE J1aOOpaTOPHBIE 3aJaHNs;

- MOJIYYMBILUN «3a4TE€HO» Ha cOOeceI0OBaHUX;

- BBITIOJIHUBIITUH MPE3CHTAINIO U CIICTABIIHNN JOKJIA O BBIMOJHCHUH CAMOCTOSTEIILHON paOOTHI.

Ha sx3ameHe 3amaercs TPpH BOIIPpOCa



