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PaGogasd mporpamMMa JHCITUIUIAHB «)JIeKTPOHAKA H MHKPOIIPOIECCOPHAN TEXHHKA)
COCTaBII€HAd B COOTBETCTBHM C y4eOHBIMHU IJJTaHaMH IO HanpaBlieHHIO HoAarotoBku 22.03.02
«MeTtanaypras», o NpopUIsIM MOATOTOBKH «MeTa/LTyprus cTaJIm» U «JIeKTPOMeTaJLIyp-
rasm» 11 2017 roga npuéma.

Cocrasurens: Patues Cepreit HukonaeBn4, crapmuii npenogaBatens kadeapsl «Me-
TAJUTYPrUs CTAJIA U CILIABOBY.

Pa6ouas mporpaMMa paccMOTpeHAa M NPHUHATA Ha 3acelaHuH Kadeapsl «MeTawryprus
CTaJTH U CIUIABOBY.
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1. OBBEKT, INEJIb Y 3AJIAYM OCBOEHMS JUCHHUILIMHBI

Jlucyunauna paccmampueaem YCTPONUCTBO U NMPUHIMI pabOTHl pa3lId4HbIX
KOMITOHEHTOB 3JIEKTPOHHON TEXHUKHU: TPUITEPOB, PETUCTPOB, CYETUYUKOB U IIPO-
9HX, & TaK’K€ MUKPOKOHTPOILIEPOB.

Lenvio oucyunnunol sensemcs GopMUpOBaHUE 3HAHUKA U YMEHHUH B 00JIacTH
9EKTPOHHKH, CIIOCOOOB ONMCAHUS CBOMCTB, XapaKTEPUCTUK M IapaMeTpoB, pe-
XVMOB pabOTHI 2JIEKTPOHHBIX TPUOOPOB, U3NETHI MHUKPOIIEKTPOHUKH, (puzmde-
CKHX IIPOIECCOB B HUX, JJS TMOCJEIYIOIIEr0 CaMOCTOATEIbHOIO M3Y4YeHUS U HC-
CleIoBaHUs, 000CHOBAaHHOTO BEIOOPA 3JIEMEHTOB U YCTPOHCTB PaAvO3IeKTPOHHOM
anmnaparypsbl.

B pezynemame oceoenus ducyunnunvl cmyoenm 0ondiCceH.

3Hamb Ha3HaueHWe, TIPHHIUIEBI TeHCTBUSA, KOHCTPYKTUBHBIE OCOOEHHOCTH,
XapaKTePUCTHKH ¥ [TAPaMETPHI 31€MEHTOB POA M HHTErpajbHbIX MUKPOCXEM, BbI-
MIPSMUTENBHBIX, UMITYJIbCHBIX M YCUJIUTENBHBIX YCTPOMCTB; METOABI HMCCIEN0OBa-
HHUS 3JIEKTPOHHBIX YCTPOMCTB C UCIOJB30BAaHHEM KOMITBIOTEPHOT'O MOJEIIAPOBA-
HUS;

yMmemb TIPOBOAUTH U3MEPEHUS XapaKTEpUCTUK U IMapaMeTPOB DIEMEHTOB U
YCTPOUCTB paguo3JIeKTPOHHOM anmnapaTyphl; ONpeleisaTh 10 YCIOBHBIM 0003Haue-
HASM (YHKITMOHAIbHOE Ha3HAYeHHE JIEKTPOHHBIX 3JIEMEHTOB.

llepeuucnennvie pesynomamol 06yueHUs AGNAIOMCL OCHOBOU 018 hopmupo-
eanus cneoyrowux komnemenyuu: OK-5, OIIK-1, OIIK-4, OIIK-7, ITK-1, IIK-2,
[1K-3, TIK-8.

2. MECTO JACHUILIMHLI B OCHOBHO OBPA3OBATEJLHOM
[IPOTPAMME

Jucyunnuna omuocumcsa xk BapuaTUBHOM 4acTH y4eOHOTO IUIaHa, K IUCITHII-
JMHAM TI0 BEIOOPY CTYAEHTa, K MpoeCCUOHATEHOMY HUKITY MMOATOTOBKH.

Basupyemcsa na snanuax u ymenusx, KOTOpble CTyAEHT MpUOOpeN MpH Oc-
BOEHUH ITPeAIeCTBYIOMEeH TUCITUTUIHHBL: « DIEKTPOTEXHUKAY.

3Hanua u ymenus, npuobpemenHvie NPU OCBOCHUU OAHHOU OUCYUNIUHDL,
peanuzyromes cmyoenmom TIPpU U3y9eHUU MOCIeAYIOel TUCITUTUIHHEL: « ABTOMA-
TU3aI}s IIPOU3BOACTBEHHBIX IPOIECCOB, MUKPOIPOLIECCOPHAsA TEXHUKa»; MOTYT
OBITH KCIIONIB30BaHbl NP BHITIOJHEHUH HAYIHO-HCCIIEIOBATELCKOW U BBITYCKHOM
KBATH(HKAITHOHHOM paboT.



3. CTPYKTYPA U1 COAEP KAHME JUCHUIIJINHbI

3.1. Pacnpenesieane y4eOHBIX 4acOB MO TeMaM JAHCHMILIHHBI H BHAaM
3AHATHH

KommgecTBo 9acoB
Hammenoanme tem B ToMm gmcne
(comepkaTeIbHBIX MOJIYJICH) Bcero Tlek. [Ipakr. 6. | CPC
(cemmm.)

Tema 1. CTpykTypa U IpHHIIMI JEHCTBUSA JTOTHYE- 13 2 1 10
CKHX DJIEMEHTOB.
Tema 2. Tpurrepst. 5 2 1 2
Tema 3. Perucrpsi. 5 2 1 2
Tema 4. CaeTuuxu. 5 2 1 2
Tema 5. KoMOuHanmonasie IOTHYECKHAE YCTPO- 5 5 1 2
CTBa.
Tema 6. ApudMeTHKO-ITOTHIECKHE YCTPOHCTBA. 4 2 2
Tema 7. MEKpOKOHTPOJUIEPHI, UX BOSHUKHOBEHHE 4 5 2
U IPUMCHEHHE.
Tema 8. CTpyKTypa MEKPOKOHTPOIUIEPOB CEMEH-

12 4 4 4
ctBa AVR.
Tema 9. Cuctema koMaH,T MUKPOKOHTPOJIIEPOB

15 6 4 5
AVR.
Tema 10. Ilepudepuitnpie ycTpoiicTBa MUKPOKOH-

22 10 8
TposLiepoB AVR.

3.2. Jlekuuu

Tema 1. CTpykTypa U IPUHITUI ACUCTBUS TOTUIECKUX JIEMEHTOB.
Conepxanune teMmbl 1: Jlormueckue snementsl: M, NJIW, HE, U-HE, UJIU-HE,
NCKIIIOYAIOIIEE WNIHA. Tpunnun gevictBus. YClIOBHEIE 0003HaUYeHHs Ha CXe-
Me.

Jlureparypa k Teme 1: [1-3, 5-6, 8].

Tema 2. Tpurrepsl.

Conepxanrie Temsl 1: O6mue cBeneHUs O TPUITEpax B MHTETPAJIBLHOM FHC-
IOJHEHUHU. TpUrrepel ¢ AByMs MUHGOPMALMOHHBIMH BXOJAaMHU. TPUITEPHI ¢ OMHHAM
HH()OPMAITHOHHEIM BXOJIOM.

JIutepatypa k Teme 1: [1-3, 5-6, 8].

Tewma 3. Peructpsr.
Cognepxanne TeMsl 1: [Tapannensusiii peructp. CIOBUraONHiA PETHCTP.
Jluteparypa k Teme 1: [1-3, 5-6, 8].

Tema 4. CueTunkmu.
Coznepxanue TeMbl 1: OCHOBHEIE TapaMeTphl ¥ KIacCH(DUKALUASA CYETYHKOB.
JIBomuHbIE CYETYHKHA. KONBIIEBOM CUETYUK.




Jlutepatypa k Teme 1: [1-3, 5-6, &].

Tema 5. KoMOrHaIIMOHHBIE IOTHYECKUE YCTPOHCTBA.

Copepxanvie TeMsl 1: MynpTuriekcopsl. Jlemynbrumuiekcopsl. [Ipeobpazo-
Barejau KomoB: mmbpatop, AemmbpaTtop. Ludbpossie koMmmapaTopsl. Jloruueckue
3JIEMEHTHI, peaTu3yoIye CI0KHbIe (yHKIUH.

JIuteparypa k Teme 1: [1-3, 5-6, 8].

Tema 6. ApudMeTHKO-ITOTHYECKHE YCTPOUCTRA.

Copepxanre Tembl 1: HazHayenwe W ocHoBHBIe mapamerpsl AJIY. Anro-
PUTM ABOUHYHOTO ciokeHHs. OmHOpa3psaHbli cyMMaTop. MHOropaspsIHsii CyM-
MATOop MapajuIeTbHOTO JeHCTBHS.

JlutepaTtypa k Teme 1: [1-3, 5-6, 8].

Tema 7. MUKpPOKOHTPOJUIEPH], UX BO3HUKHOBEHHE U IPUMEHEHHE.

Conepxanne TeMsl 1: Ilpenpicropus MUKpOKOHTpoJUiepoB. O630p MHKpO-
KoHTpoyepoB Atmel AVR.

JIutepatypa k TeMe 1: [1-3, 5-6, 8].

Tema 8. CTpykTypa MUKPOKOHTpOILIEpOB cemeiictBa AVR.

Conepxanue TeMbl 1: Ob1iee yCTpOWCTBO, OpraHU3alus MaMsITH, TAaKTHPO-
Banme. 3anomuHaronme ycrpoiictBa: FlashROM, SRAM, EEPROM, ERAM. Ile-
pudepuiiHbie yCTPOKCTRA.

JIuteparypa k Teme 1: [1, 2, 4-6].

Tema 9. Cuctema xomaHa MUKpOKOHTpoJuiepoB AVR.

Conepxanue Temsl 1: Obmue cBeneHus o cucreMe komasa. Komanasl peru-
cTpoBbIX omnepanuii. Komanasl ¢ obpamenueM no aapecy SRAM. Komanzs! ¢ 06-
palleHHeM K peructpaMm BBoja-BeiBoga. Komanpaa ¢ obpamenuneM k FlashROM.
Komanas! onepanwii ¢ 6utamu. KomaHab! ynpaBieHAS X0I0M IPOTPaMMBL.

Jlureparypa k Teme 1: [1, 2, 4-6].

Tema 10. Ilepudepwniiapie ycTpoiicTBa MUKpOKOHTpOUTepoB AVR.

Conepxanue Temul 1: Iloptel BBoga-BeiBosa. Taiimepsi-cuéTuuku. ITocie-
noBarenbsHble TOpThli: UART, SPI, TWI.

Jlutepatypa k TeMe 1: [1, 2, 4-6].

3.3. lIpaxkTHyeckue (ceMHHAPCKHE) 3aHATHSA
IIpakTdeckue 3aHATHS y4eOHBIM IJIAHOM HE MPEeyCMOTPEHEI.

3.4. JlaGopaTopHble paboThi

Ne O6neM urepa-
Tema 3aHsATHS , | Jlrepa
n/n qac. Typa
1 IIporpaMmmupoBarue Ha s3pike AcceMmOiepa, KOMOWISAOHA B Ma- 3 (7]
[IMHHEIE KOJBI, HCIIOTHEHHE.




Pa6ora B CodeVisionAVR. Pa3zpaboTka 1 BEIIOTHEHUE NPOCTEHIIEH
MPOTPAMMBL.

[IporpamMmmupoBaHye 7-CETMEHTHOTO CBETOIHOIHOIO MHANKATOPA
[TporpamMmupoBanuie TaliMepoB.

Ces3b ¢ T1K gepes mopt RS232. PaboTa MEKpPOKOHTPOJUIEPOB B CETH
RS485
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3.5. CamocTosTeabHasi paboTa CTyAeHTa

Ne Busbl caMocTosSTeNbHOM paboTh CTyIeHTa O0neM, yac.
/1
1 W3zyuenue nekiuoHHOro Marepuaia (He Meree 50% ot o6bemMa 17
JIEKITHI)
2 IToaroToBka K mpakTHYecKUM 3aHATHIM (He MeHee 50% ot o6rema -
ayIUTOPHBIX PAKTUYECKUX 3aHATHIH)
3 IToxgrororka x maboparopueiM paboram (He MeHee 50% oT o6peMa 12
ayIUTOPHBIX Ta0OPATOPHBIX 3aHSTHIH)
4 BemonHeane KypcoBoro npoekTa (36 gacoB) —
5 Bremonaenne kypcoBoit paboThI (27 4acoR) —
Brmon 10

3.6. KypcoBoii npoexT (paboTa), HHANBHAyaJIbHOE 3aJaHHE

Ilo pucrumiHe y4eOHBIM MIIAHOM IPENYCMOTPEHO MHIWBUAYaJIbHOE 3aja-
HHE CBSA3aHHOE C MIPEACTABICHUEM YHCEN B PA3JIMYHBIX CUCTEMAaX CUUCIICHHUS U Iie-
PEBOIOM HX M3 OJJHOW B Apyryto [7].

4. ®OPMbI KOHTPOJISI OCBOEHUA JUCIIAITIINHBI

Texyuinii KOHTPOJIbL 3HaHUH CTYASHTOB IPOU3BOAUTCS IO pe3yJIbTaTaM BI-
MIOJTHEHHA JIabOPaTOpHBIX paboT.

IIpomMesxyTouHasi aTTrecTalmusi 1O pe3ylbTaTaM OCBOCHUS IUCLMILIMHBI B
ceMecTpe IPOBOAUTCS B GOpMe ceMecTpoBoro 3auéra B cooTBeTcTBUH C «IloJo-
XeHreM 00 OpraHu3aIlii U IPOBEICHUN CEMECTPOBOIO KOHTPOJS 3HAHWA CTY/IeH-
TOB B JIOHEIIKOM HAallMOHAIBHOM TEXHUYECKOM YHHMBEPCHUTETE», YTBEPKIECHHOM
25.09.2013 ropa.

Jlns ompeneneHus ypoBHS 3HaHMH CTyJEHTOB IpeNoJaBaTelb PyKOBOJACTBY-
eTCsl KpHUTEpHAMH OLCHKM 3HaHWH, SBIAIOIIAMUCS COCTaBIsIONIeH ydeOHO-
METOAMYECKOTO KOMIUIeKCa AUCITUIITNHEL.

5. YYEBHO-METOJAUYECKHUE MATEPUAJIBI 1O JUCIIUIIVIMHE

JIutepatypa:

OcHoBHas:

1. Pepnu 1O.B. 3anumarenbHas 3J€KTpPOHHMKA [DNEeKTpOHHEIN pecypc] /
1O.B. PeBuu. - 53 M6. - Cankr-IlerepOypr : BXB-IletepOypr, 2015. - 1



¢daiin. - Cucrem. tpebGoBanmsa: IIpocMorpmuk djvu-¢aiinoB. URL:
http://ed.donntu.org/books/cd5792.djvu.

. Peuu 1O.B. IlpakTHueckoe mporpamMMupOBaHHE MHKPOKOHTPOILIEPOB

Atmel AVR Ha s3sike accembinepa [OnekrpoHHsli pecypc]| / HO.B. Pe-
BHY. - 12 M6. - Cankr-IletepOypr : BXB-Iletepbypr, 2014. - 1 daitn. -
Cucrem. TpeGoBaHU: [Ipocmotpmuk  djvu-daiinos. URL:
hitp://ed.donntu.org/books/17/cd6099.djvu.

JlonmoHUTENLHAS

3.

AganecsH, ['.P. Unterpanbaeie Mukpocxemsl TTJI, TTJIII : cipaBoyHuK
/ T'. P. ABanecsn, B. Il. Jlesmun ; I'.P. ABanecsan, B.I1. JleBmmn. - M. :
Mammunoctpoenue, 1993. - 256¢.

Benos A.B. MuxkpoxonTpoiuiepsl AVR: 0T a30B nporpaMMHpOBaHus 10
CO3JIaHUs MPAKTHYECKUX YCTPOMCTB [DnexTpoHHBIA pecypc]. - 7 M6,
2016. - 1 ¢aiin, - Cucrem. tpeboBanus: IIpocmorpmuk djvu-¢aiinos.
URL: http://ed.donntu.org/books/17/cd6929.djvu.

Y4eOHo-MeTOANYeCKHE H31aHud, paspaboTannbie B [lonHTY:

K nexiusam:
5. Koncnekr nekumii "OCHOBBI 3JIEKTPOHHUKH, TIpeoOpa30BaTeIbHON 1 MUK-

porporneccopHoii TexHuUKH" [DnekTpoHHBIH pecypc] / Coct. A.A. 1la-
BEnkuH. — (1,8 M6). - Homenk : I'BY3 "IorHTVY", 2013. — 1 ¢aiin. -
Cucrem. TpeGOBaHUS: Acrobat Reader. URL:
http://ed.donntu.org/books/k260.pdf.

. KoncnekT neximii no kypey "MukporporneccopHas TexHuka". Pa3pabor-

Ka ¥ NporpaMMHpOBaHUE YCTPOWCTB MOCTPOEHHBIX Ha 0a3e §-OMTHBIX
MUKpOKOHTposulepax Atmega [DnektpoHHsiii pecypc] : Coct. I'.B. Al-
ToHeHKo. — 1 Mb6. — lonenk : I'BY3 "JlonHTVY", 2013. — 1 ¢aitn. — Cuc-
TEM. TpeGOBaHU: Acrobat Reader. URL:
http://ed.donntu.org/books/k826.pdf.

K nmpakTHYeCKHUM 3aHATHIM:

ITpakTrdeckue 3aHATUS YIEOHBIM IIJITAHOM HE TIPEIYCMOTPEHBI.

K 1abopaTopHBIM paboTaM:

7.

MeTtoavdeckre yKa3aHUs K BBIIOTHEHUIO 1aO0paTOpHBIX paboT Mo Kypcy
"MukponponeccopHas TexHHMKa'. Pa3paboTka U mnporpaMMHpoBaHHE
YCTPOWCTB MOCTPOCHHBIX Ha 06a3ze &-OMTHBIX MHKPOKOHTpOJLIEPaX
Atmega [Dnextponnslii pecypc] : Coct. I.B. AHTOHEeHKO. — 1 M6. — [lo-
Heuk : I'BY3 "HorHTV", 2013. — 1 ¢aiin. — CucreM. TpeboBaHHI:
Acrobat Reader. URL: http://ed.donntu.org/books/m3690.pdf.

Internet-pecypcsbi

8.

Muxkpocxems! TTJI u KMOIIL. CnpaBoyauk mo mukpocxemaM TTJI u
KMOIL JIroburenbckas PaguO3IEKTPOHUKA. URL:



http://vicgain.sdot.ru/spmikro/sdspmikr.htm (mara obpalieHus:
27.08.2017).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAII-
JINHbBI

1. JleknnoHHBbIEC 3aHATHS:
- KOMIBIOTEp ¢ BeixoAaoM B UHTepHeT — 1 mmT;
— BHIEOMPOEKTOP C IKpaHOM — | mIT;
— JIOCKa ISl pUCOBAHUS MeJIOM — | 1T;
— CTOIIBI ¥ CTYJIbS — 36 MOCaJOYHBIX MECT.
2. lpakTHYecKHe 3aHATHSA:
[IpakTudeckue 3aHATHS y4eOHBIM TUTAHOM He TIpeAyCMOTPEHEI.
3. JlabopaTopHbie paboThI:

— KOMIBIOTEpHBIN Kiacc HA 10 KOMIBIOTEPOB, C yCTaHOBJIEH-
HbIM TPOTrpaMMHBIM obecliedeHneM M MOJAETHPOBaHHS
3NIEKTPUYECKHX CXEM M MPOTPAMMHUPOBAHUS MUKPOKOHTPOJI-
nepoB AVR;

— MakeTHas Iu1aTa Ha 6a3e MUKpOKOHTpoiiepa Atmegag.

N
CocraBurens paboueil NporpaMMEI: « “on - Patmen Cepreit HukomnaeBuu
(nbammcsy






