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AHHOTaLII/ISI K JUCHUIIJIMHEC

Ha3zeanue oucuyuniumwt

MukponpoueccopHble CUCTEMBI

Hanpaenenue noozomosexku
(cneuuanvnocms)

09.03.01 «MudopmaTrka U BEIYUCITUTEIbHAS TEXHUKA»

Hanpaenennocms (npoghuns/
RpPOCPAMMA/cneyuanu3ayus)

«ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00paObOTKH HH(DOPMAITIH U
yIIpaBIICHUS

Mecmo oucuuniunul

broka 1 Yacte, hopmupyemast yaacCTHUKaMHU 00pa30BaTEIbHBIX
OTHOLIEHUN

Tpyooemkocmo (3.e. / uacwt)

3 3.e./ 108 gacos

Ilens uzyuenusa oucyunaunol

Leabi0 TUCITUTIINHBI SBJISETCS OCBOCHHE OOIMMX IPHHIIUIIOB
MOCTPOCHUS, METOJIOB TMPOCKTHPOBAHUS U IPOrPaMMHUPOBAHUS
MHKPOITPOIIECCOPHBIX CHCTEM

Komnemenuyuu, popmupyemuwie 6
pe3yibmame 0C80CHUA
OUCUUNIUHDL

IIK-1 Cnoco0eH BHINOIHATH PA0OTHI U YIIPABIATH paboTaMu 1O
co3gannto  (Mogubukanuu) U compoBoxiaecHuto  HMC,
ABTOMATH3UPYIOIIUX 33/1a4d OPraHU3allMOHHOTO YIPABICHUS U
Ou3HEeC-TIPOIIECCh

Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memul)

- Beenenue
- Ilporpammuast Mogens AVR-MUKPOKOHTPOIIIEPOB.

- UarerpupoBanHas cpena pa3paboTku yrpasisromux mporpamm AVR
Studio 4.

- OcHoBHbIe iepudepuiinbie ycrpoiicta AVR- MUKPOKOHTPOIIIEPOB.
- Cucrema nipepbiBanuii AVR MUKPOKOHTpPOIIIEpPOB

- BayTpucxemHas omiaaka.

- Co3gaHne OCHOBHBIX SJIEMEHTOB IOJIb30BATENBCKOTO WHTEpdeiica:
MpOrpaMMHUPOBaHUE 16-tn KHOTIOYHOU KJIaBUATYPBI u
CEMHCErMEHTHBIX HHANKATOPOB.

Dopma npomesrcymounoi
ammecmayuu

3aver (8 cem.)




1 Iean u 3apaun AMCHUNIMHBI

Lleabi0o ocBOeHMS JMCHUILVIMHBI SBISETCSd OCBOECHHE OOIIMX HPUHIMIIOB IOCTPOEHMUS,
METO/I0B POEKTUPOBAHUS U POTPAMMHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

3agauu AMCHMILVINHBI:

— IOJYy4YEHHE CHCTEMAaTU3MPOBAHHBIX MPEACTaBIEHUI O MPUHLMIAX  HOCTPOCHMS
MHUKPOIPOLIECCOPHBIX CUCTEM;

— IOJy4eHHE HaBBIKOB BbIOOpa pa3iMuYHBIX TUIIOB MUKPOIIPOLECCOPOB B 3aBUCHUMOCTH OT
TpeOyeMbIX XapaKTepPUCTUK M Ha3HAYEHUSI MUKPOIIPOLIECCOPHBIX CHCTEM;

— IIOJYy4YEHHE HABBIKOB TEXHMYECKOIO IPOEKTUPOBAHMS CHCTEM YIIpaBlIeHUs Ha Oase
MHUKPOKOHTPOJUIEPOB;

— IIOJy4eHHE HABBIKOB IIPOrpaMMMpOBAHUs Ha sA3bIke accemOnepa Uil pPa3IU4HBIX
MHUKPOIIPOLIECCOPHBIX CUCTEM.

B pe3yabTrare H3y4eHus AUCHHMIIJIMHBIL, CTYAEHT J0JI7KEH:

— 3HaTh:

" THUIIBI COBPEMEHHBIX MUKPOKOHTPOJLIIEPOB;

" [IpOrpaMMHYIO MOJielIb MUKpoKoHTposuiepoB cepun AVR ATMega,;

— yMeThb!

" CaMOCTOSITEIbHO MPOEKTUPOBATH MHUKPOIPOLECCOPHBIE CUCTEMBbl Ha 0a3e COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB;

" pa3pabaThIBaTh yNpaBIIAIOLIME IPOrpaMMbl Ui Ha A3blKkax accemOnepa u C;

— BJaJd€Th:

" HaBBIKAMHU MIPOrPAMMHUPOBAHUS MEPUPEPUNHBIX YCTPOUCTB MUKPOKOHTPOIIEPOB CEPUU
AVR ATMega.

" HaBbIKaMU Pa3padOTKHU U OTIAIKU YIPABJISIONIMX MPOrpPaMM B HHTETPUPOBAHHOM cpefie
AVR Studio 4.

2 MecTo aucuunjannsl B crpykrype OOIT

JucnurinuHa OTHOCUTCA K podecCuoHaIbHOMY UKITY. J7ist €€ u3ydeHus CTyIeHT JOJKEH

— 3HaTh:

" OCHOBBI HU(PPOBOH CXEMOTEXHUKH;

® OCHOBBI IPOTPAMMHUPOBAHHUSI Ha SA3BbIKAX BBICOKOT'O YPOBHS.

— YMeTh:

" W3y4aTh UCXOIHBIA KOJI TPUMEPOB, MOCTABIISIEMBIX BMECTE CO CpefaMu pa3paboTKH.

" [0JH30BATHCS MOMCKOBBIMU CUCTEMAMH ISl HAXOXKICHUS TEXHUYECKOU HHPOpMAIUu st
BBITNIOJTHEHUSI TAOOPATOPHBIX U MPAKTHUECKUX padoT;

— BJaJeTh:

" HaBBIKAMHU Pa3pabOTKU MPOTrpamMM Ha JTFOOOM U3 SA3BIKOB BHICOKOTO YPOBHSI.

N3yuenne AUCHUIUIHMHBI Oa3UpyeTCsl Ha 3HAHUAX, MOJYUYEHHBIX MPU U3YYCHUH JUCIHIUINH:
«udopmarukay, «I[IporpammupoBanuey, «NEKTPOTEXHUKA, JIEKTPOHUKA U CXEMOTEXHHUKA.

3 TpeOoBanus Kk pe3yJibTaTaM OCBOEHUS TUCHMUILINHBI

3.1 3uanus, npuodpeTraemMblie B X04€¢ U3yYeHHUS U CHUIITUHBI

Ne
n/n(3)
1 | Ilporpammuast Mosienb MukpokoHTposuiepoB AVR ATMega.
2 | Cucrema xomang mukpokonTposiepoB AVR ATMega.
3 | CtpykTypa u Ha3HAYE€HUE OCHOBHBIX NMEPHU(EPUITHBIX YCTPOICTB MUKPOKOHTPOJUIEPOB.
4 | OcHOBHBIE CpEACTBA Pa3pabOTKU M OTIAJKH IPOrPaMMHO-AIAPATHBIX CPEJICTB JUIS
CO3/IaHMSI MUKPONPOIIECCOPHBIX cucTeM Ha 0aze MukpokoHTposuiepoB AVR ATMega.

3Hanus




3.2 YmeHus, npuodperaemMbie B X0[€ U3yYeHHS TV CHUNITHHBI

Ne

n/(y) YMmenust
1 [IpoekTrpoBaHNE MUKPOIIPOILIECCOPHBIX CUCTEM Ha 0a3e MUKpOKOHTpoJiepoB AVR
ATMega.
2 Vcnonp30BaHue OTIaAUYMKOB, IPOrPaMMaTOPOB U BHYTPUCXEMHBIX SMYIISTOPOB.

33 HaBbIKI/I, npnoﬁpeTaeMble B X0A€ U3YUYCHUSA NUCHUITJIUHDBI

Ne

OTJIAJKH YIIPABJIAIOIINX ITPOrpaMM.

HaBbiku
n/n(H)
1 Pazpabotka ynpasnsromux nporpamMm aiist MEKpokoHTposuiepoB AVR ATMega na
si3pIkax accembiuepa u C.
2 Hcnonp3oBanue uHTErprpoBannoii cpeasl AVR Studio 4 mis pa3spaboTku u

3.4 KomnereHuuu, npuodperaeMbie B Xo/1e H3y4YeHUS TUCHUIINHBI

3Hanug
(NeNe m3 3.1)

YmMmenus
(NeNe m3 3.2)

HaBbiku
(NeNe u3 3.3)

KoMnerenuun
IIK-1 CroocobOeH BBINOJHATE
yOpaBiIsATh ~ paboTaMu IO

paboThI
CO3/IaHUIO
(Mmomudukanuu) u  conpoBoxaenuto UC,
ABTOMATH3MPYIOIIMX 3aJadll OpraHU3allHOH-
HOT'O YIIPABJICHUSI U OM3HEC-NIPOLECCHI

nu

1,2,3,4

1,2

1,2

4 CTpyKTypa M cofep:KaHue JUCHUILIMHBI (MOLYJIs1)

4.1 Paznennbl AMCUMILIMHBI (MOAYJIS1) M BUJbI 3aHATHI

Bunsbi yueoHoii padoThI,

DopMBbI TEKYLIET0
KOHTPOJISI

8 BKTIONAsT ycneBaeMocTH (1o
3) He/leJIsIM cemMecTpa)
Pasznen & CaMOCTOSITEJIbHYI0 padoTy ®opma
No AUCHUIIJIUHBI o 8 CTYACHTOB U TPYA0€MKOCTH HpOME)KyTO‘lHOﬁ
n/n = ® (B yacax)
2 5 arrecTauuu (1o
= ¢ ceMecTpam)
O| T [ Jlek. | up. | na6. [CPC
1 2 3 4 S 6 7 8 9
1 [BBeneHnue. 8 % 0,25 8 | IIpoBepounas pabora
IIporpammHas 3
2 moxeins AVR- 8 4 1 025 | 14 Brimosnenue
MUKpO- 5 71a00paTOpHBIX PaboT
KOHTPOJIJIEPOB.
WuTerpupoBanHas
cpena paspa-00Tku 6 BrimonHenne
3 | ynpaBis-1ommx 8 7 1 2 (025 15 | naGopaTopHbIX paboT
nporpamm AVR 8 KonTponbhas pabora
Studio 4.




OcHoBHbIE TIEpU-
dbepuiinbie
4 |yctpoiictea AVR- | 8 9 0,5 0,25 | 15 Bemonnenne
10 71a00paTOPHBIX paboT
MHUKPOKOH-
TPOJIJICPOB.
Cucrema npepbl-
5 |pammii AVRvn- | 8 | & | 025 025 | 14 | Bemomerie
14 nabopaTopHBIX padboT
KPOKOHTPOJUICPOB.
6 Brytpucxemnas 8 15 0,25 05 14 Beinonuenue
OTJIaJIKA. J1a00paTOPHBIX padOT
7 | Co3anne OCHOB-
HBIX 3JIEMEHTOB
M0JIb30BATEIHCKOT
o unTepeiica: 16 Beimonnenue
nmporpaMmupoBaHu | 8 17 0,5 2 0,5 | 16 | naGopaTopHBIX paboT
e 16-Tu KHOTOY- KonTponbHas padbota
HOU KJIaBHATYPbI U
CEeMHCErMEHTHBIX
WHJINKATOPOB.
3auer 2
Bcero 4 4 2 98
4.2 Coaep:xaHue pa3aejioB JUCHUIIMHBI (MOLYJIs1)
Ne Conep:xaHue pa3jaesia JMCHUTITHHBI 3uanus YMmenus Hagbixn
n/m (HOoMep 3 (Homep u3 (HoMep u3
3.1) 3.2) 3.3)
1 [Mcropust pa3BUTHS MHUKPOKOHTpPOJIIIEPOB (OJI-
HOKpUCTabHBIX JBM), ocHOBHBIE 0COOCH-
HOCTH apXHUTEKTYphl, OCHOBHBIC OTIHYHUS OT 1 - 1
nepcoHasibHBIX OBM. OcobenHoctu rapsap-
JICKOW apXUTEKTYPBI.
2 |Ucropus passutus apxurektypsl AVR. Ilpo-
rpamMmmHas  mozaenb  AVR-MHKpOKOHTpoJuie-
pOB: pacrpelieieHue IMaMsATH, CTPYKTypa pe-
rUcTpa Mpu3HakoB ((haros), yCTpOHCTBO CTe- 1 1 2
Ka, PEerucTpbl OOLIEr0 HAa3HAYEHUs, PETUCTPHI
MOPTOB  BBOJA-BhIBOJAA W  MepuepHIHBIX
YCTPOWCTB.
3 |Cucrema komang AVR-MUKpPOKOHTPOJUIEPOB:
KOMaHJIbl TIEPEChUIKM JIaHHBIX, apu(MeTH-
YecKMe M JIOTMYECKHEe KOMAaH[bl, KOMaH]IbI
YCIIOBHBIX M O€3YCIIOBHBIX TepexonoB. MHre-
TPUpPOBaHHAs cpefa pa3pabOTKU  yIpaBIis- 1 1 2
rommx nporpamm AVR Studio 4: Pemaxrop
KOJa, KOMIOWIALKA ¥ OTIaJKa MPOrpamm,
MIPOCMOTP COCTOSTHUS TIPOTPAMMHO-IOCTYITHBIX
HJIEMEHTOB MHUKPOKOHTPOJIIEPA.
4 |YmpaBneHnue mnopTtamu BBojAa-BbiBoja AVR
MHUKPOKOHTPOJUIEPOB C TOMOIIBIO PETUCTPOB
DDR, PIN, PORT. Ilpumep wmwuKpormporec- 19 1 5
COPHOH CHCTEMBI WHIMKAIIMA CBETOBBIX CHT- '
HaJIOB Ha 0Oa3ze MHUKpokoHTposuiepa ATMega
128.




peanu3anuy uHTep(eiica ¢ Moyib30BaTeNeM, ¢
OMOUIbI0 16-TM KHONOYHOM KJaBUATYpbl U
HIECTH pas3psIHOro CEeMUCErMEHTHOI O
WHIMKATOpa.

Ne Coaep:xkaHue pa3aesia TUCIUNIHHBI 3unanus Ymenust Hapbikn
o/ (Homep u3 (Homep u3 (Homep u3
3.1) 3.2) 3.3)
N3yuenne cucrembl MpepbIBAHUNH MHUKPOKOH- 3,4 1 2
tpomiepoB  AVR. Ilpumep nporpammupo-
BaHUA 16-TH pa3psAIHOro TailMepa-cueTYuKa.
Ucnons3zoBanne JTAG-nporpamMmmaropa st 3,4 1 2
BHYTPUCXEMHON  OTJIAAKHA  YIPABJISIOIINAX
IPOrPaMM.
PazpaboTtka ympasistomeid mporpammsbl s 34 1 2

4.3 HaumeHoBaHMe TeM NPAKTUYECKUX 3aHATHII, UX COeP:KaAHUE U 00beM B Yacax




4.4 HaumeHoBaHMe TeM JIA00PATOPHBIX PadOT, MX CoAepKaHUE U 00bEM B Yacax

Ne | Pasnen HaumenoBaHue 1a60paTopHbIX padoT Tpynoemkoc

I/ | IUCHUILIAHBI Th (4ac)
W3ydyeHnne WHTErpUpOBAaHHOM  Cpelpl  pa3pabOTKH

1 2 YOpPaBIAKOIUX IIPOrpaMM JUIsi MHUKPOKOHTPOJLIEPOB 0,25
ATMega AVR Studio 4.
Pa3paboTka craHgapTHOW MPOTPaMMBI  YIIPABJICHUS

2 3 opTamMu BBO/1a-BBIBOJIA MUKPOKOHTpOJIIIEpA 0,25
ATMegal28.

3 4 PazpaboTka ynpaBisronieii mporpaMMebl, HCTIOIb3YIOIICH 0,25
MPEPHIBAHNS] MUKPOKOHTPOJLIEPA.

4 5 Pazpabotka praBnﬂIomeﬁv MPOTrpaMMbl, YIPaBJIsSIONIEH 0,25
CBETOAMOJIHON MHINKALIUEH.
Pa3pabotka ympapnsitolieli  mporpammbl,  aHaJIM3a

5 6 HaXXaTUsd HAa KIABUINM TUIMYHONM OJHOKHOIOYHOM 0,5
KJIABUATYPBHI.
dopMupoBaHUE MPOTPaMMHO-AIIAPaTHOTO UHTEpderica

6 7 B3aUMOJEUCTBUA TMojab3oBareiii Ha ocHoBe LCD- 0,5
npaiiBepa v 16-Tv KHOMOYHOM KJIaBUATYPHI.

Bcero 2

5. CopepxaHue €aMOCTOAITEJbLHOH pPadoThl CcTYyAeHTOB. OUeHOYHble CcpeAcTBa sl
TeKYIIero KOHTPOJIsi YCIeBAeMOCTH, MPOMEKYTOYHOH aTTeCTALMU M0 UTOraM OCBOEHMS
JMCIMILTHHBI

5.1. Conep:xaHue caMOCTOATEJIbHOU PadOThI

Ne Ne paznena HaumMeHoBaHue TemM Tpynoem-
n/n | AMCHMILIHHBI KOCTb (4ac)
1. 1 Beenenne. 8
2. 2 ITporpammHas moaens AVR-MUKPOKOHTpPOJIIEpPOB. 14
3. 3 HuTterpupoBanHas cpena pazpaboTKH YIpaBIsSIONIUX 15
nporpamm AVR Studio 4.
4. 4 OcHosHble nepudepuitnbie ycrpoiictsa AVR- 15
MUKPOKOHTPOJIJIEPOB.
S. 5 Cuctema npepbiBannii AVR MUKPOKOHTPOIIIEPOB 14
6 6 BHyTpucxemHas oTiiajika. 14
7. 7 Coznanne OCHOBHBIX 2JIEMEHTOB I10JIb30BATEIBCKOTO 16
uHTepdeiica: mporpaMMupoBanue 16-TH KHOIOYHOMN
KJIaBUATYpPbl U CEMHUCETMEHTHBIX HHAUKATOPOB
[loaroroBka Kk 3auery 2
Bcero 96

5.2. OueHOYHBIE CpEICTBA, HCIOJIB3YeMbIE ISl TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH U
IPOMEXYTOUYHOW aTTEeCTallMd OOYYaIOUIMXCS IO MTOTaM OCBOEHUS TUCHMIUIMHBI, UX BHUJBI U
dbopMbl, TpeOOBaHMSI K HUM U IIKaJbl OLICHUBAHUS NPUBEJEHBI B NMPUIOKEHUH K pabdoueit
nporpamme JUCHUILIMHBL «DOHJT OLIEHOYHBIX CPEACTB M0 JUCHHUILINHE « MHUKPOIIPOLIECCOPHBIE
CHCTEMBI», KOTOpOe 0(hOPMIISIETCS B BUJIE OTAEIBHOIO TIOKYMEHTA.



6. YueOHO-MeTOAUMYeCKOEe U MH(OPMAINMOHHOE O0ecTeyeHne TUCIIUIIUHBI:
a) OcHoBHas JUTEpaTypa

Howmep HauMmenoBanue kHuru Ton
W3JIaHuUs
MUuKpOIpoIecCOpHbIe CUCTEMBI [ DJIEKTPOHHBIN pecypc] : ydeOHoe 2016
nocobue s By30B / E. K. Anekcanapos, P. U. I'pymBunkuii, M. C.

1 Kynpustno [u ap.] ; nmox pen. . B. Ily3ankoB. — DJeKTpOH.
tekcroBble ganuble. — CII0. : [Tonurexnuka, 2016. — 936 ¢. — 978-
5-7325-1098-0. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/59491.html
bonasipuxun, H. B. MukponpoueccopHble CUCTEMBI [ DIEKTPOHHBIN 2014

pecype] : MeToauueckoe mocoOue Mo BBHINOIHEHUIO JTa00PaTOPHBIX
pabor / H. B. bongeipuxun, . B. 3mopoBuos, A. A. ManuH. —
2 OJIeKTPOH. TEKCTOBBbIE gaHHble. — Pocros-Ha-Jlony : CeBepo-
KaBkasckuit ¢unuan MOCKOBCKOTO TEXHHYECKOIO YHUBEPCHUTETa
cBs3u U uHpopMmatuku, 2014, — 56 c. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/61877.html

bonapipuxun O.B. I"apBapackas RISC-apxurekrypa B 2013
MukpokoHTpoiepax AVR. CpezacrBa BBOIa-BbIBOA, XPAHEHUS M
o0paboTkn  mudpoBOW W AHAIOTOBOW  HWHPOpPMAIMH B
MUKpOKOHTpoiuiepax AVR g moctpoeHuss MUKpPOIPOLIECCOPHBIX
3 CHCTEM YIpaBJICHUS [ DIEKTPOHHBIN peCypC|: METOIUYECKUE YKa3aHUS
K JaboparopHoil paboTe Mo JUcCHUILUIMHE "MUKPOIPOLECCOPHBIE
cucrembr"/ bomgeipuxun O.B.— DnekTpoH. TEKCTOBBIE JaHHbBIC.—
Jlunenk: JIMneukud rocylapCTBEHHbIM TEXHUYECKUM YHUBEPCHUTET,

€]
Pycanos B.B. Mukpomnpoueccopable yCTPOMCTBA M CUCTEMBI 2012
[DnexTpoHHBI pecype]: yuebHoe mocooue/ Pycanos B.B., IlleBenés

4 M.FO.— DOmnekTpoH. TekcToBble gaHHble.— Tomck: Tomckwuit
rOCYIapCTBEHHBIN YHUBEPCUTET CHUCTEM yYIpaBJICHUS "
P

0) lonosiHUTe/ILHAA JIUTEPATYypa

Howmep HauMmenoBanue kHuru Ton
A3TaHUS

ConbkuH, M. A. MukponpoueccopHbsle cuctembl. I[IpumeHeHue
MHUKPOKOHTPOJUJIEpOB cemeiicTBa AVR ans ympaBieHus BHEIIHUMH
yctporictBamu / M. A. Conbkun, JI. M. Conbkun, A. A. lllamun. —
Tomck : ToMckuii moauTexHudeckuii yausepcuret, 2016. — 88 ¢. —
ISBN 978-5-4387-0708-0. — Texkcr : snektponHbiid // [{udpoBoit
obpazoBarensubiii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/83972 . html (mata oOparieHus:
22.04.2024). — PexuM ocTyna: uis aBTOPU3UP. MOJIB30BATEIEH

ConbkuH, M. A. Mukpormporneccopubie cuctembl. CpeacTBa paspa-
OOTKH MPOTPAMMHOTO 00ECTICUeHUS JJII MUKPOKOHTPOJIIIEPOB CeMe -
ctBa AVR [Dnektponnsiit pecypce] : yue6Hoe mocodue / M. A. Conb-

kuH, A. A. [IlaMmuH. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — TOMCK :

2 Tomckuit monmurexanvecknii yausepeutet, 2016. — 90 ¢. — 978-5- 2018
4387-0676-2. — Pexum JIOCTYyTIa:
http://www.iprbookshop.ru/83973.html benos A. B.

MuxkpokonTtposiepsl AVR B paguomoOutensckoii npaktuke. — CII6.:
Hayka n Texnuka, 2007. — 352 c: un



http://www.iprbookshop.ru/59491.html
http://www.iprbookshop.ru/61877.html
http://www.iprbookshop.ru/83973.html

B) Ilepeuens pecypcoB HHGOPMALMOHHO-KOMMYHMKAIIMOHHOM ceTH UHTepHeT

1. DnekrponHo-6ubmnoreunas cucrema IPRbooks http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks

2. DnexTpoHHbIA KaTanor HayuyHoi OmOsmoteku VDxkI'TY umenu M.T. KamamuukoBa Web
NPBUC http://94.181.117.43/cgi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3. HanmmonanwHas anekTpoHHas ounbnuoreka - http://H30.pd.

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

5.  MexayHapoaHblii  MHIEKC HayyHoro uuthpoBanus Web of Science —
http://webofscience.com.

6. Hayunas snextponnas oubnmuoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

r) IIporpammHoe oGecnieyenue

1. LibreOffice (CBoboaHo pacmpocTpansiemMbie OQUCHBIC TAKEThI)
2. CodeVisionAVR (nemo-Bepcus)
3. Arduino IDE 1.8.8 (cBo6oanoe I10)

I[) METOJUYECKHUE YKA3AHUA

1. AJT. KupssiHoB MeTtonudeckue ykazaHusi K Ja00OpaTOpHBIM paboTam IO TUCIUILINHE
«Muxkpornporeccopusie cuctembl» st crynentoB HampasieHus 09.03.01 «Muadopmaruka u
BbIUKCIUTENbHAs TeXHUKa» npoduinb ACOUY, Borkunck, 2018. —31c.

2. JlombpaueB A.H., 3amsarun K.U1., Manuxosa JI.P. BeimonHeHre KypCcOBOTo IIPOEKTa 10
mucuminae «MUKpOIpoIlecCOpHbIe cUcTeMbl». MeTtoandeckue ykazanus, Botkuuck 2010. —
120 c.

3. . http://123avr.com

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

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

7. IlepeyeHb y4eOHO-MeTOAMYECKOro OOecmedYeHHsI A CAMOCTOSITEbHOH PaGoThbI
00yyarImuxcs

1. PycanoB B.B. MukpormnpoiieccopHbie yCTPOICTBa M CUCTEMbI [DJIEKTPOHHBIN pecypc]:
yaeOHnoe nmocooue/ Pycanos B.B., llleBenéB M.}O.— DnekTpoH. TeKCTOBBIE TaHHBIE.— TOMCK:
ToMckuii rocynapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS M PaAUONIEKTPOHUKH, 2012.—
184 c.— Pexxum nocryna: http://www.iprbookshop.ru/13946.html .— 3BC «IPRbooks»

2. bonppipuxun, H. B. MukponponeccopHble cHCTeMbl [DIEKTpOHHBIH pecypc]
METOMYECKOe MocoOHe MO BBIMOIHEHUIO JaboparopHbix pabot / H. B. bonasipuxun, /1. B.
3n0poBLOB, A. A. MaHuH. — DJEKTPOH. TEKCTOBbIE naHHble. — PocroB-Ha-/lony : CeBepo-
KaBxkazckuil puinnan MocKkoBCKOTO TEXHUUYECKOTO YHUBEpPCUTETA CBSA3H U UH(popmatuku, 2014.
— 56 c. — 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/61877.html

3. Homb6paueB A.H., 3amsatun K.W., Manuxosa JI.P. BemmonaHeHne KypcoBOro mpoekTa 1mo
quciumuinHe «MUKpOIpoLecCOpHbIE cUcTeMbl». Metoauueckue ykaszanus, Borkunck 2010. —
120 c.

8 MATEPUAJIBHO-TEXHUYECKOE OFECNIEYEHUE JUCIUIIJIAHBI ;

NeNe | HauMeHoBaHMe 000pYI0BAHHBIX y4eOHbIX KAOUHETOB, 00bEKTOB A MPOBeIeHUA
N/n_ | 3aHATHI C IepeYHeM OCHOBHOI'0 000pyA0BaAHMS

Aynuropus Ne221. JlaGoparopuss MHPOPMAIMOHHBIX TexHoJorui. KommnbeloTepHbIit
KJ1acc U yyeOHasi ayJUTOpHUs JUIs IPOBEACHUS 3aHATHH JEKIIMOHHOTO U CEMUHAPCKOT0
THIA, KYpPCOBOIO MPOEKTHUPOBAHUS (BBIIOJHEHUS KYpCOBBIX pPAa0OT), TEKYILIEro
KOHTPOJSI W TIPOMEXKYTOYHOM aTTECTallMM, TPYNIOBBIX M HMHAWBHIYAIbHBIX



http://123avr.com/
https://www.intuit.ru/studies/courses/3/3/info
https://www.intuit.ru/studies/courses/604/460/info
http://www.iprbookshop.ru/13946.html
http://www.iprbookshop.ru/61877.html

koHcynbTamit.IlapTel, cTon nmpenogasarens, qocka ayauropHas. Kommiekt Arduino
Ha 7 pabounx mect. KommbroTeps! - 13 mir.

Aynutopust Ne219A. JlabopaTopust nHGOPMAIMOHHBIX TeXHOJIOTHi. KoMIibloTepHbIii
KJIacC U ydeOHasl ayAuTOpUs IUIS NPOBEICHUS JAaOOPATOPHBIX 3aHITHUM, TEKYLIETO
KOHTPOJISI W TPOMEXKYTOYHOM aTTECTAllUM, TPYNIOBBIX W HMHIMBUIYaJIbHBIX
koHcynbTanui. [lapTel, cron npenogaBarens. Kommiekt Arduino Ha 7 pabounx MecT.
Komnbrorepsl - 6 mir

UuranpHbi 3ai1. [TomenieHue ais caMOCTOSITEIbHOM padboThl. L[eHTp KOJUIEKTHBHOTO
nonib3oBanus. [Taptel. Komnbrorepsr - 5 mr.

BonbtmeTp YHUBEpPCAIbHBIN B7-16; Ocuumnorpad C1-55; [Tpubop
koMOuHMpoBaHHBI P4833; VYcwnurenr wuHCTpyMeHTanbHBIM YWUY-1;I"eneparop
CHUTHaJIOB HU3K04YacTOTHBIN I'3-109;McTounnk moctositHHOTrO ToKa b5-21




IIpnnoxenne k padoyeit
nporpamMme JUCHUATIIHHBI

MHNHOBPHAYKHN POCCHUU
Botkunckuii punman
®denepalibHOTO TOCYJAPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO
YUPEXKJIEHUS BBICILIETO 00Pa30BaHUS
«MkeBCcKui rOCYTapCTBEHHBIN TEXHUYECKUNM YHUBEPCUTET UMEeHU M. T.

Kanamuukosa»
(B® ®I'bOY BO «MxI'TY umenun M.T. KanamHukoBay)

O1eHOYHBIE cpeacrea
o IMCIOMIIJIMHE

MI/IKDOHDOHeCCODHBIC CHUCTCMBI

Harpasierue 09.03.01 «Mudbopmarrka U BEIYUCIUTEIbHAS TEXHUKA

npouiib  «ABTOMATU3UPOBAHHBIC CHUCTEMBI 00pabOTKU  MHMbOpMAIMH

YIIPABJICHU A

ypOBEHb 00pa3oBaHusl: OakaiaBpraT

dbopma 00yueHus: 3a09Has

o011ast TPyJ0E€MKOCTh TUCIMIUIMHBI COCTABIIACT: _ 3 3a4€THBIX eIUHUII(BI)



MuKponpoueccopHble CHCTEMbI

(HaMMEHOBAHKE TUCIUILINHBI)

Ne | Konrponupyemsie pasaeinst (Tembl) | Koa koHTpoupyemoit HaumenoBanue
n/m JUCUUTUTAHBI™ KOMITETCHIIMH (MJIK €€ | OLIGHOYHOT'O CPE/ICTBA
JaCTH)
1 C
o0ece0BaHHE I10
[Iporpammuas monens AVR- a
[1K-1 BOIIPOCaM JICKIITHUOHHOT'O
MUKPOKOHTPOJIIIEPOB.
Marepuaa
2 NHuTterpuposanHas cpena ColGecenoBanue 1o
pa3pabOTKH yIPaBIISIOIINX IK-1 BOIIpOCaM JIEKIIMOHHOI'O
nporpamm AVR Studio 4. Marepuaia
3 | OcuoBHsIe mepudepuiinbe CobecenoBanue 1o
ycrporictBa AVR- MK-1 BOITPOCAM JICKIIHOHHOTO
MHUKPOKOHTPOJLJIEPOB. MaTepuana
4 C
. o0ecenoBaHHE M0
Cucrema npepoiBanuiit AVR A
[1K-1 BOIIpOcaM JIEKIMOHHOI'O
MUKpPOKOHTPOJLIEPOB.
Marepuaa
5 ColGecenoBanue o
Bnyrpucxemuas ornanka. IIK-1 BOIIpOCaM JIEKIIMOHHOI'O
Matepuaia
6 | Co3manue OCHOBHBIX 3JIEMEHTOB
M0JIb30BaTEILCKOTO HHTEpdeEiica: CobecenoBaHue Mo
nporpaMmMmupoBanue 16-tu [1K-1 BOIPOCAM JICKLIHOHHOTO
KHOIIOYHOM KJIABUATYpPHhI U MaTepuana
CEMHCETMEHTHBIX MH/IUKATOPOB.
® HaumeHoBaHHEe TeMbl (pa3jeia) win TeM (pas3aenoB) B3sThl U3 paboUell IporpaMMbl AUCIUAILIHHEL.
1. 3ayeTHO-IK3aMEHALMOHHbIC MATEPHUAJIbI
IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB /IJIS IPOBEPKH OCTATOYHBIX 3HAHMI U IS
NPOBECHUS IK3aMeHa.
1. Muxkpokontposiepsl AVR. Obmue cBenenus.
2. Ilporpammuas apxuTekTypa MUKpoKoHTposiepoB AVR cepun ATMega.
3. OcHoBHbIe nepudepuiinpie ycrpoiictBa AVR-MUKpOKOHTpOIIEpPOB.
4. Ilpumep Tunooi nporpammsl Ha si3bike AVR-accemOnepa.
5. Cucrema npepsiBanuiit AVR.
6. Hcnonb3oBaHue TalMepOB-CUETYMKOB IIPU pa3zpabOTKe MpOrpaMMHO-aNnapaTHbIX
MPUIIOKEHUN.
7. OpraHuzanus nocjiae0BaTeIbHOr0 0OMeHa TaHHBIMH MEX/Ty MUKPOKOHTPOJUIEPOM U

NEpCOHAJIbHBIM KOMIIBIOTCPOM.

8.

9.

Amnanoroseie komnapaTtopsl, ALILL, ctopoxeBsie TailMepsl.

HOpHZ[OI( OTJIaAKH MUKPOIIPOLUCCCOPHBIX CUCTEM HaA PA3HBIX 3TAllaX €€ CYIICCTBOBAHUA.




10. TIporpamMHbI€ CUMYISTOPHI.
11. BHyTpUCXEMHBIE SMYJIATOPSI.

12. Tlnatsl pa3BUTHS.

2. KoMIUIeKTBHI OLIEHOYHBIX CPeICTB

2.1.Bonpocsl k cobecel0BAHMIO 10 JEKIIMOHHOMY MaTEpHUaly Ha TEMbI

1. Muxkpokontposuiepsl AVR. O6miue cBeaeHusI.

2. Opranuzainus 1nocie0BaTeIbHOro 0OMeHa TaHHBIMUA MEX1y MUKPOKOHTPOJIIEPOM U
3. Hcnonp3zoBaHue TaiiMepoOB-CYETUYMKOB MIPH pa3paboTKe MporpaMMHO-aNnapaTHbIX

4. TlporpaMMHBIE CUMYJSTOPBHI.

5. Amnanorossie komnaparopsl, ALIIL, cropokeBbie TaliMephI.

6. OcHoBHbIe Niepudepuiinpie ycrpoiictBa AVR-MUKpOKOHTpOIIIEpPOB.

3. Tembl AJ1s1 CAMOCTOSITEJILHOM PadoThI

Bapl/laHTBI 3aJaHUM JJIsl CAMOCTOATEIbHOM paﬁOTbI: IMOHUCK yqe6Hle oCoOMH 1o JaHHOMY
MaTepHualy, MOAroToOBKa NMPE3CHTAIMA U IOKJIaAa

[epeuncnenHble HUKE 3aaHUs JOIDKHBI OBITH pa3paboTaHbl Ha sizbike AVR-accembnepa u ynpaBisth
YCTPOMCTBOM, OIICAHHBIM B METOJUIECKOM ITOCOOHH [6].

3ananue 1
Hanucats mporpammy, NpOM3BOISILYIO aHAINW3 HAKaTHSA KHONKM Ha 16-KHOIOYHOW KJlaBHAType.
BriBectn 16-nuHyI0 1IMQpY, COOTBETCTBYIONIYIO HaXaTol KHOMKe, Ha uHauKaTop U9. Ha maaukarope
U10 c aToro MmomMeHTa 10JKeH TopeTh cMMBOI A (aBapus). MHAnKams coxpaHseTcs 10 HaXKaTHsa KHOTIKH
IRQ. IMoce yero MHAMKATOPHI TaCHYT. [IpOIOMIKHUTE aHANIN3 HAXKATHS KHOIIOK

3ananue 2
Hanmcare nporpaMMy, NpOW3BOJSAIIYIO0 aHAIW3 HaXaTHs KHONKHM Ha 16-KHOMOYHON KJlaBHAType.
BeiBectn 16-munyto nudpy, COOTBETCTBYIONIIYIO HakaToW KHomnke, Ha wHaukaroper U10 m U1l
WNununupyemas nudpa A0JpKHA IOIEPEMEHHO TopeTh TO Ha 1-oM, To Ha 2-oM uHAMKaTope. BusyansHo
3TO JOJKHO BOCHPUHUMATBCS KaK MUTaHue. MHaukamus coxpanseTcs 1o HaxaTtus kHonku IRQ. Ilocie
YEero MHJIUKATOPHI TacHyT. [IpogomkuTh aHaIn3 Ha)kaTHs KHOIOK.

3aganue 3

Hanwmcate mporpammy, MpOU3BOJSINYI0 aHAIN3 HAKATHS KHONKH Ha |6-KHOIOYHOW KJIaBHATYpE.
Haxatre KHOTIKM BOCIIpPHHUMATH Kak BBOJA 16-waHOTO umcia B auanaszone 0-F. IIpomsBoauTs moacuér
CYMMBI BBOIMMBIX urced. CyMMy HakaruMBaTh Kak 16-paspsaHoe uucio. BeiBectn Ha unnukaTops U9
n Ul0 muagmmii G6aiit cymmsl (nBe 16-munble uudpsl). [lpm naxarum xHonku |RQ BeiBecTH Ha
WHJIUKATOPBI crapimmii 6alT cymmbl [Ipu moBropHOM Hakatnu KHOmkW |IRQ wim kHOmKM Ha 16-
KHOTIOYHOW KJIaBHaType CHOBa MHAMLMpYyeTcs muiaamuii Oaiir. Ilpu naxatnu kHonku RESET cymma
0OHyJIsIETCS.

3anmanue 4
Hamucate mporpamMmy, NPOM3BOJAIIYIO aHAIHM3 HAXATHs KHOIKH Ha 16-KHOTOYHOW KIlaBUATYype.
BeiBectu 16-pruHyto mudpy, COOTBETCTBYIONIYIO0 HAKATOW KHOINKE, HA OJMH U3 mHAuKaropoB U10 n
Ul1. Beox cienyromeii 1udpsl npuBoAUT K cMeHe uHaukanuu. Haxatwe xHonku IRQ mpuBOauT K
MUTaHu0 uHAUKaTopa. Crenyroniee Haxxatre |IRQ nmpuBoauT k ramenunro nHaukaropa. Cienyroiee — K
BKITFOUCHUIO MHIUKATOPA.



3aganue 5
Hanwmcats mporpammy, MpoW3BOJISINYIO0 MOJCYET KonndecTBa npepbiBanuii mo ymaun IRQ (Haxkartue
kHonku IRQ). Mitagmuii 0aliT yka3aHHOI'O YMciia BHIBOJUTH Ha muaukamnuto. [Tocae 300 npepbiBaHuit
IRQ cOpocuthk mopcuntanHoe 3HaueHue. Creayroniee HaxaTne kKHOnky IRQ HaumHaeT HOBBIM OTCUET
KOJINYECTBA IIPEephIBaHUH.

3amganue 6
Hamucate mporpaMmy, MO3BOJISIONIYIO OCYIIECTBISITH BBOJA 4-X paspsAHBIX JACCATUYHBIX YHCET U
WHAUKAIIIO 2-X pa3psIoB AECATUYHOTO yrcia. [loMuMo KHOMOK, cooTBeTcTByOmuX nudpam 0-9, Ha
KJIaBHAType UMEIOTCsI KHOMIKHU: C — HayaTh BBOJI YHCIIA 3aHOBO, «—» — HHIUIMPOBATE 2 CTAPIINX pa3psiia
10-puyHO# CyMMBI, «€<» — BEPHYTHCSA K MHIMKAIWUK 2-X MIQANIMX paspsaoB cymMmbl. Ilocie BBOjA
HOBOTO YKCIIa BCET/a MHANUIMPYIOTCS JIBE MIIIINe IUGPHL.

3ananue 7
Hanucates mporpammy, NpOW3BOISAIILYIO aHANMW3 HAXKATHS KHONKH Ha |6-KHOMOYHOW KIIaBHAaType.
BeiBectn 16-puunyto 1mudpy, COOTBETCTBYIOIIYI0 Haxaroi kHomke, Ha LCD — wmuaamkarop (LED1).
[ndpa gomxHa Murath. JJIMTETLHOCTD MEPHOIA MUTAHHS B CEKYHJ]aX COOTBETCTBYET Ha)KAaTOW KHOTIKE
(xHomka 3 - 3c, kHonka 11 — 1lc u 1.1.). UHauKanust coxpaHseTcs 10 HOBOTO Ha)KaTHs KHOIKH Ha
KJIaBUAType Wiu 10 HakaTtus kHomku |IRQ. B mepBoM ciydyae M3MEHSETCs COCTOSIHHE WHAMKATOPOB U
4acTOTa MHTaHus. Bo BTOpOM cirydae WMHIUKATOPHI TaCATCS.

3ananue 8
Hanucars nporpaMMy, N03BOJISIIOUIYIO HHAUIUPOBATE B 16-pUUHOI CUCTEME CUUCIICHHSI IIPOU3BOJIBHOE
2-paspsimHoe ymcio (nBe 16-puunbie mudpsl). B kypcoBoit paborte 3ammcaTh B TpeOyeMmyro sUeiKy
KOHKPETHOE YHCIO W padoTaTh C HUM Kak C MPOU3BOJBHBIM. Yepe3 3 CEKYHABI 3TO e YHUCIIO
WHIUIUPOBATh B §-puyHOM, a emé yepe3 3 cexkyHabl — B 10-HOU cucremax cuucieHus. Eme uepes 3
CEKYHJIbI CHOBA B 16-puuHOii cucteme cuncienus. [Ipu Haxxatuu kHonku IRQ mHmukanuys racurcs.

3ananue 9
Hanucare mporpamMmy, HOPOU3BOIAILIYH0 aHAJU3 HAXKAaTUs KHOMNKU Ha 16-KHOMOYHOW KiaBUATYpeE.
BeiBectu 16-puunyto udpy, COOTBETCTBYIONIYIO HAXKaTOH KHOIIKe, Ha uHIuKatop U9, eciin oHa deTHas,
Ha uaaukarop U10, ecnin ona HeueTHas. Heuetnas nudpa nomkna murats. [IponomkuTs aHamu3 HaxaTus
KHOTIOK.

3ananue 10
OcylI1ecTBUTH 0 HAXKATHIO KHOMKU S1 aHanoro-uudpoBoe mpeodpazoBanue curnana co Bxoga ADC in.
[lomyuenHsle pe3ynbTaThl BEIBOAUTE Ha nHAMKaTOp LED1 1 coxpansats B EEPROM ¢ nepuoanaHocThIO
B | cexynay. [Ipu crnemyromem HaxkaTH KHOTKK S1 MpekpaTtuTh npeodpa3oBaHue U T.JI.

Saganwue 11
Pa3paboraTh nmporpamMmy, CHUMAIOILYIO TIOKa3aHUsI C TEPMOMETPA M BBIBOJISILYIO pe3ynbTaThl Ha LCD-
WHAUKATOP.

3aganue 12
Pa3zpaborath mnporpaMmy, CHHMAOIIYIO ITOKa3aHUs C TEPMOMETPAa W BBIBOMAIIYIO PE3YJIbTaThl Ha
CEMUCETMEHTHBII HHIUKATOP.

3amanue 13

Pa3pabortats mporpamMmy, nepeialonlylo pe3yiabTaThl Ha NMEPCOHAIBbHBIA KOMIIBIOTEp O HHTepdeiicy
UART.

4. Kpurepuu ¢opMupoBaHNs OLIEHOK 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 IIONIOIHEHHIO
" 0OHOBJICHUIO B Xxoze
JanbHelmell y4eOHoi paboThl U
podeCCHOHAIBHOM
JIeSTEILHOCTH.

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

Komnerenuuu Jeckpuntopsl Bua, popma Komnerenuus ocBoeHa*
OLICHOYHOI 0 OTJIHYHO X0po1o YAOBJIETBOPHTEILHO HeyI0BJIETBOPUTEILHO
MepONPUSATHS
T1IK-1 CriocobeH 3nanus: 3HaTh 9K3aMeH 3aCiyKHUBaeT  OOY4YarOIIUHCs, | 3aciIyKUBaeT oOyuaromuiics, | 3aciayxuBaer O0OY4YaIOILMHCS, | BBICTABISAETCS obyuaromeMycs,
BBITTOJTHSTE pa6OTLI u gggCC”CbHKaH“IO OOHapyKUBIINII BCECTOPOHHEE, | OOHAPYXMBIIMH IIOJHOE 3HAHHE | OOHAPYKUBIIMI 3HAaHUS | OOHApYKHBIIEMY IPOOEIBI B 3HAHUIX
PEMEHHDIX CHCTeMaTH4YecKoe M TIybokoe | yueOHOTO Marepuaina, | OCHOBHOIO y4eOHOro | OCHOBHOTO y4eOHOTO MaTepuaia.
YNPaBJIATH paboTamu MHKPOIPOLECCOPOB 1 3HaHHE Y4eOHOro MaTepuasa, | YCBOMBILIMIA OCHOBHYIO | MaTepuaia B obbeme, | OueHka craBuTCs  OOYHAIOLUMCS,
110 CO3JIaHUIO gdlfalﬁ Oé(g:TTa% Ogﬂep%’ IIPEyCMOTPEHHOTO JUTEpaTypy, PEKOMEHIIOBAaHHYIO | HEoOXOIHMMOM UL | KOTOpble HE MOIYT IIPOJOJDKUTH
(MO,Z[I/I(l)I/II(a].[I/II/I) u CTPYKTYpY MIPOrpaMMOH, ycBouBmHil | B mporpamme. OneHka "xopormo" I[aJIBHeI\/'[I_HeI\/'[V y4eObI u | obyduenme wim _ TPHCTYIHTE K
conpoBoxaeHuio UC, | coBpemenibix OCHOBHYIO  JITEpaTypy M | BbICTaBIAeTCH o6y'-1a}0umMcslv, npeacrosimiei  pabotel 10 | mpodeccHOHaNbHOI JEsSTEIPHOCTH 110
MHKPOIIPOLIECCOPHBIX 3HAKOMBII C JONOJNHHUTENBHOW | IOKa3aBmIMM CHCTEMAaTHYecKHil | mpodeccHy, 3HAKOMBIX C | OKOHYaHUH 00pa3oBaTeNILHOIO
aBTOMATH3UPYIOIINX CHCTEM. JIUTEPATypOH, XapakTep 3HAHUH 110 AUCHUILUIMHE | OCHOBHOI JHUTEpaTypol, | ydpexneHus Oe3 JOIOJHUTEIBHBIX
3aJa4u PEKOMEH1I0BaHHOI u PEKOMEH/I0BaHHOMH 3aHATHH [0  paccMaTpuBaeMoi
OPTaHU3AIOHHOTO YMenusi: ymeTsb IIPOrpaMMOH. CIIOCOOHBIM K uxX | mporpammoii. OneHka | IUCLHMILIAHE.




3nanus: 3Hath 3amura BBICTABJIACTCA CTYJICHTY, €CJIM | BBICTABJIACTCS CTYJICHTY, €CIU 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;li oggggognepos, M10CJIEI0BATENBHOCTH. HEOOXOIUMOIt TIPY IOMOLIH 3HaHWA K PEIICHMIO
CTPYKTYpY CryneHTs paboTaioT | 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 ~ MpeJiaraeMbiX | pesynbrata. CTymeHTHI «OTJIINYHO» JaHHYIO paboTy XOpOLIO NOATOTOBJIEHHBIX
paboT B 3aJaHUM HMCTOYHUKM | HCIOJB3YIOT yKa3aHHbBIC ctynenTos. Ha CTY/IeHTOB He3((HEKTUBHBI 110

YMeHust: yMETh 3HAHUH, MOKa3bIBAIOT | IPENoAaBaTeNeM UCTOYHUKU BBINOJIHEHHE 3aJaHUS MIPUYMHE TUI0XOH MOArOTOBKH
CaMOCTOSATEIbHO HEOOXOIUMEIE ISt TIIpOBEICHUS 3HAHWH, BKIIFOUas CTpaHUIbL 3aTpayuBaeTCs MHOI'O CTyJICHTA.
IIPOCKTUPOBATE MPAKTHYECKOU paboThl | aTnaca, TaOIHMILBI U3 NPUIIOKEHHS BpeMeHHU (MOXKHO JaTh
MHKPOIIPOLECCOPHBIC TEOPETHYECKHE 3HaHUs, | K y4eOHWKY, CTPAHMIIBI H3 BO3MOKHOCTb JIOJIENATh
ggg;:f;iiga% 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 TIPH PeIIeHHU KOHKPETHOH
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 OOHAPYKHIT

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
Y4eOHO-TIPOrPaMMHOTO
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 O0ydeHHe
WIM TPHUCTYNHUTh IO OKOHYAHUH
YHUBEpCHTETA K
pOodeCcCHOHANBHON e TENbHOCTH
0e3 JIONOHUTENBHBIX 3aHATHH IO
COOTBETCTBYIOIIEH THCIUILIHHE




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
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