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|. Hean u 3a1a4u AUCUMILIHHBI (MOYJIAA)
OCHOBHaSI yeansb Kypca — 3HAKOMCTBO C TEXHOJIOTUEN COo3qaHnusA CHCTCM  YIIPAaBJICHHUA
COBPCMECHHBIMHU 3KCIICPUMCHTAJIbHBIMU KOMILICKCAMHU, COCTaBHOM YacCTbhIO KOTOPBIX ABJIAIOTCA

pa3IMYHbIC YCTPOMCTBA, BHIIIOJHEHHBIC HA OCHOBE MHUKPOKOHTPOJLIEPOB.
JI1st TOCTHKEHUS JaHHOM I1eJId OBbLIN IIOCTABJICHBI 3Ad0a4u.

® U3y4UTb OCHOBBI IPOIrPAMMHUPOBAHNS MUKPOKOHTPOJUIEPOB B CUCTEMAX YIIPABIICHUS

(U3NIECKUM IKCTIEPUMEHTOM;

® [IO3HAKOMUTHLCA C COBPEMCHHBIMHA Hp06JI€MaMI/I aBTOMaTU3al TEXHOJOTNYCCKUX

MPOLECCOB, YIIPABICHUS CPEACTBAMU KOMMYHUKAIUH.

1. Mecto nucuuninubl (MoayJsi) B crpykrype OIIOIT
OnmHuM W3 HampaBJICHUIl MOIEPHU3AIMHM POCCHHUCKOTO 00pa3oBaHUS SIBISCTCA UHMepayus
JUCLUIUIMH €CTECTBEHHOHAYYHOI'0 IIUKIA. JIaHHBIM Kypc COOTBETCTBYET 3TOH KOHLENIUH, T.K. IPU
€ro U3y4YEeHUH UCIIOJIB3YIOTCS pa3/ieibl U TEMbI CIEAYIOIINX JTUCIMUITINH:

e wuH(popMmaruka (mporpamMmmupoBanue Ha si3pike C++/Pascal, o6paboTka naHHBIX,
apxurtektypa [IK, nokanbpHble U T7100alIbHBIE CETH. APXUTEKTYpa CeTeH, HIEMEHTHI
YHCJIEHHBIX METOJI0B, KOMIIBIOTEPHBIN KCIIEPUMEHT B (DU3UKE);

e BbICIIasg MaTeMaTHKa (AuddepeHmanbHOe U UHTErpalbHOE UCUHUCICHUE, METOIbI
MaTeMaTH4eCcKON (U3UKH);

B pesynbrare u3ydeHus JaHHOTO Kypca CTyIEHT MOJTydaeT MpeCTaBlIeHne 0 (yHKIIMOHUPOBAHUN
MHUKPOKOHTPOJUIEPHBIX CUCTEM M MTPHOOpPETAET HABBIKM M YMEHHUS 10 CO3/IaHHIO TPOrPAMMHOI0
obecrieyeHus A YIpaBICHHUs TAKUMH CUCTEMaMHU.

Kypc «HpopManmoHHbIE TEXHOJIOTHMM» OTHOCUTCS K 00s3aTelbHOM YacTH IHMKJIa

ety B1.

I11. TpeGoBanus k pe3yjbTaTaM 0CBOEHHS JUCHUILIUHBI (MO1YJIf)
Kypc «WHpopManMOHHBIE TEXHOJOTMH», C€ YYETOM IIOJIOKEHUH  (QenepaibHOro
rocya1apCTBECHHOT'O O6p3.30BaTC.HBHOTO CTaHJapTa BBICHICTO HpO(I)CCCI/IOHa.HBHOFO 06p3.30BaHI/IH npu

MOATOTOBKE OakayiaBpa 1o HampasieHuio 11.03.04 DieKTpoHHWKAa M HAHOAIEKTPOHHUKA, TTO3BOJISET

CTYJICHTY IPUOOPECTH CIIeayIoITHe 00nenpodecCuoOHaAIbHBIC KOMITETCHIINH .

- CnocobeH MOHMMAaTh MPUHIUIBI PadOThl COBPEMEHHBIX MH()OPMAILIMOHHBIX TEXHOJIOTHH U

UCIIOJIb30BATh MX VIS PEIeHHs 33/1a4 podeccroHanbHoi aestenbHoctu (OITK-4).



Komnerenuus Nupukatopsl PesynabTaThl 00yyeHus
KOMIIETEHIIUH
OIlIK-4 HJIK OIIK4 2 3HaTh: NPUHIUIBI IOCTPOEHUS U

paboThI yCTPONCTB Ha OCHOBE
MHUKPOKOHTPOJIJIEPOB, OCHOBHBIE
METO/Ibl IPOCKTUPOBAHUS ITUX
YCTPOICTB U UX IPUMEHEHUE B
aBTOMATU3MPOBAaHHBIX CHCTEMAX
YIIPaBJICHUS PA3IUYHOIO
Ha3HAYCHUS

YMeTh: NPOEKTUPOBATh U
IIPOrPaMMUPOBATH CXEMBbI
BBIUHCIUTEIbHBIX YCTPONUCTB Ha
MHUKPOIIPOLIECCOPAX

Biiagets: ocHOBaMu
IIPOEKTUPOBAHUS CUCTEM HA
MHUKPOIIpOLIECCOpax, HaBbIKAMH K
CaMOCTOSITEJIBHOMY U3Y4YECHHIO
COBPEMEHHBIX MHKPOIIPOLIECCOPOB

V. Conep:xanue ¥ CTPYKTYpa IMCUUILIAHBI
OO0beM IUCIUIIINHBI COCTABIISIET 3 3a4eTHRIX eauHuIbl, 108 yacoB, U3 HUX KOHTAKTHAS

pabota 76 yacos.

3aHATUS TPOBOJATCSA TOJIBKO B OYHOM (opme 0OyueHMs ¢ MPUMEHEHUEM AMCTAaHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeNbHON paboThl cTyneHToB uepe3 OnMOC dakynbrera. DIEKTPOHHOH U
JUCTAaHIIMOHHOU (hopM 00yUEHHUs HE IPEyCMaTPUBAETCS.

13 Hux 18 yacoB — mpakTHdeckas moroToBKa

DopMa NPOMEKYTOYHOM ATTECTALUM: 3a4ET
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4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ IO TEMaM, C YKa3aHHEM BHIAOB yqeﬁnmx 3aHATHII M OTBEJEHHOI0 Ha HHX KOJHYECTBA

AKAACMHUICCKHUX JacoB

Buapr yueOHO# paboTHI,

, IPAKTUYCCKYIO IIOATOTOBKY U TPYAOEMKOCTH

BKJIIOYAst CAMOCTOATENBbHYIO paboTy 00yJaromuxcs

DOpMBI TEKYLIETO

<
N
M
o
H
S
&
m o
o 8 : é (B qacax) KOHTPOJIA
Ne 5| 8| EE - yCIIEBAEMOCTH;
/— Pasjies AUCIMILIMHBI/TEMBI o Z § s KonTaktHas padora mpemnogaBaTess ¢ z Dopma
i 3 § SN 00yJarOIUMHUCS G:J POMEIKYTOTHON
X O
- CeMuHaApCKHE 3 aTTecTaluu
2 Jleku#t | /npakriaeckne 3 s
< P Koncymprammuu | &  §| (10 cemecmpan
= u /mabopaTopHbie § IYs)
o~ 3aHATUS O = 3
1 CBs13b KOMITBIOTEPA C BHENTHUMH YCTPOMCTBAME 7 2 4 4 2 cobecenoBanme,
10 0IpocC
2 COM — mopT KOMIIBIOTEPA 7|12 4 4 4 cobecenoBaHue,
3 [Iporpammuposarne COM — nopra 7|22 |6 4 10 8 cobecenoBaHue,
4 USB — mopT KoMIbIOTEpa 7| 4 4 cobecenoBaHNe
5 MUKpPOKOHTPOJLIEP — OCHOBHOI JJIEMEHT yNPABIIEHHS 7 4 cobecenoBaHue
BHEIHUM YCTPOMCTBOM 4
6 [IporpaMMHpPOBaHHE MUKPOKOHTPOJLIEPA 7 |24 |4 6 10 8 cobecenoBaHue
7 Berpoennsbiii COM — OPT MUKPOKOHTPOJLIEpPA 7 2 4 4 6 cobecenosarue,
14 OIpoc
8 Berpoennsiit USB — nopT MUKpPOKOHTpoOILIEpA 7110 |2 4 2 4 cobeceroBaHNE
KOHTpOIB 8 cobeceqoBaHKE
Hroro yacon 108 | 18 34 34 32 3a4€T




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocrosiTenpHas paboTa 00yJaronuxcst V4ebno-

METOIUYECKOE
Onenounoe
Cemectp Hazsanme paszacia, TCMbI B i 0ab6 Cpoxku TpynoeMKkocTb CDEJICTBO obecneuenue
M CAMOCTOATCIILHON PAOOTRL | oo ierms (uac.) pea CaMOCTOSITEIbHON
paboThI
7 [ToaroroBka K 3a4ety Pabora ¢ nekunonasM MaTepuaioM | K xoHiry 2 CoBecei0Bamue [1-2]
¥ y4eOHOH JINTEepaTypon ceMecTpa
OO0t 00beM CaMOCTOSITEIIBHOM PaOOTHI O TUCIUTIINHE (Yac) 32




4.3. Coaep:xxanune y4eOHOro MaTepuaJia

Paznien 1. CBsi3b KOMIIbIOTEpPA C BHEITHUMH YCTPOMCTBAMU
1.1. IloaxntouyeHre BHEMIHUX YCTPONUCTB
KoHntpoiep ycrpoiicTBa
1.2. PaGoTa BHEIIHUX yCTPONCTB Yepe3 MpephIBaHHS
KoHntposiep npepreiBanui
1.3. Tunsl CBsA3EH ¢ BHEITHUMH YCTPONCTBAMH
[TapanmnensHas cBsa3b. PCI ci10Thl pacimpenus
[TocnenoBarenbHas CBS3b, KOMMYHHKAIIMOHHBIE TOPTHI
[TpuHIMIB OpraHU3aMy TOCIE0BATEILHON CBA3U
Pazmen 2. COM — nopt KoMmbroTEpa
2.1. Ilpotokoin ¢pusnveckoro ypoBHs RS-232
dwusnueckas cpesa nepeaadn JaHHbIX
Jluanu cBa3n
OOMeH TaHHBIMUA
2.2. Kontpomnep COM-niopta. Y CTpOHCTBO U MPUHIIUI PAOOTHI
Bxoansie peructper UART
2.3. IIporokon RS-485. Co3znanue J0KaIbHOU CETH
2.4. [IpoToKoIbl Iepeaaun JaHHbBIX 110 CETU
SI3e1ik koMang MODBUS
Pazgen 3. IlporpammupoBanne COM — mopta
3.1. ITpsamoe nmporpamMmmupoBanue kontposuiepa UART
Wuunmmanuzamus COM — nopta
YreHue U3 NopTa U 3amKch B IOPT
3.2. [Iporpammuposanue B Windows
Oyukrmn WINAPI u tunbr ganssix i pabots ¢ COM — moprom
Nuannmanusanus nopra
UreHue U3 1opTa " 3amuch B MOPT
PaboTa ¢ mopToM B OT/I€THHOM MPOTPAMMHOM TTOTOKE
Crneuunanbable QyHKIUH JUIs1 pabOThI ¢ yHPaBISIOUUME JIMHUSAMU
Pazymen 4. USB — mopt koMmmsroTepa
4.1. ®usndeckas u jorudeckas apxurekrypa USB
4.2. Cocrasasgromue USB
4.3. CpoiictBa USB-ycTpoiicTB
4.4. ITpyHUMIBI IEpeIavn JaHHBIX
4.5. MexaHu3M npepeiBaHUN
4.6. PexxnMbl iepeiaun JaHHBIX
4.7. Jlornueckue ypoBHH 0OMeHa JaHHBIMH
4.8. Ilepenaya aHHBIX 110 YPOBHSAM
4.9. Tunbl nepeaay JaHHBIX
Pazpnen 5. Ctpykrypa naHHBIX
5.1. Kazpsl
5.2. KoHeuHble TOUKH
5.3. Kanansl
5.4. Ilaketst
5.5. KoHTponbHas cymma
5.6. Tpanzakuuu



Paznen 6. 3anpockl k USB-yctpolictBam
6.1. KondurypannmoHHbIi TakeT
6.2. CrangaptHeie 3anpockl kK USB-ycTpoiictBam
6.3. JleckpunTop ycTpoiicTBa
Pazgen 7. Cucrema Plug and Play (PnP)
7.1. Kondpurypupoanue USB-ycTpoiicTB
7.2. Hymepauust USB-ycTpoiicT
7.3. PuP-unentudukaropst USB-ycTpoiicTs
7.4. CUMBOJIbHBIE IMEHA YCTPONCTB
Pasnen 8. Kinacest USB ycrpolicTs
8.1 Knacc CDC
8.2 Kitacc HID
Crneuunduxkanust HID-ycTpoiicTB
[Topsnox oomena nanubivu ¢ HID -ycTpoiictBoM
VYcranoBka npaiiepa HID-ycrpoiicTBa
CrpyKTypa JeCKpUnTOopa pernopra
3ampocsl kK HID-ycTpoiicTBy
NHcTpymeHTsI
Hpaiisepst aiis HID-yctpoiicts B Windows
8.3. pyrue knaccsl USB
Paznien 9. Pabota ¢ USB ycTpoiicTBamu.
9.1. Ctpyktypsl u ¢pynkuuun Windows Setup API
9.2. Ctpyktypsl u ¢pyHkiuu Windows HID API
Paszien 10. MUKpOKOHTpOJUIEp — OCHOBHOM  DJIEMEHT YIIPaBJIEHHs BHEIIHUM YCTPOHCTBOM
10.1. CemeiicTBo MukpoxoHTposepos PIC
Opranuzanus namMaTu
10.2. Peructpbl 00IIET0 U CHEIUATIEHOTO Ha3HAYCHUS
Paszpnen 11. [IporpaMMupoBaHre MUKPOKOHTPOJIIIEPA
11.1. KomaH1b1 MUKPOKOHTPOJLIEpPA
11.2. OcHOBBI TpOrpaMMHPOBaHUS Ha AcceMOuepe
Cpena nporpammupoBanust MPLAB
[Iporpamma Ha AccemOepe
11.3. IIpumepsl MpOrpaMMUPOBAHHS
Hcnonb30BaHne NopToB BBOIa-BhIBOJIA
Opranuzanus 3aJepxKeK
Pabota c AL
Pab6ora c Taiimepom
[IpepsiBanus
Pazgen 12. Berpoennsiit COM — nopT MUKPOKOHTpPOJLIEpa
12.1. Hactpoiika USART
12.2. ITpuem n nepenava JaHHBIX
Paznen 13. Berpoennsiit USB — mopt MukpokoHTposuiepa
13.1. Coznanune USB ycTpoiicTBa Ha OCHOBE MUKPOKOHTPOJLIEPA.
13.2. Ilpuem u nepenada JaHHbIX.



4.3.1. IlepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00pPATOPHBIX padoT

No No paznena u HanmenoBanue ceMrHapos, Tpyn | Ouenounsie | ®opm
/11 TEMBI MPAKTUYECKUX U JTa00PaTOPHBIX O0CMK CpencTBa upyem
JUCITUTUTAHBI pabort OCTh bIC
(Motyst) (dacol KOMIIE
) TEHIH
u
1 2 3 4 5 6
1. | Paspmen 1 CBsi3b KOMIIBIOTEPA C BHEITHUMU cobecegr. OIIK4
YCTPOHWCTBAMH 4
2. | Pa3znen 2 COM — nopt kommbIOTEpa 5 cobeceln.
3. | Pazgmen 3 [TporpammupoBanue COM — nopra 12 cobecen.
4 Pazpen 11 [IporpammupoBanue cobecen.
MHKPOKOHTPOJIIIEPA 12
S) Paznen 12 Berpoennsiit COM — nopt cobecen.
MHKPOKOHTPOJIIIEpA 2
6 Pasnen 13 Bcerpoennsiit USB — nopt cobecex.
MHUKPOKOHTPOJIIEPA 2

4.3.2. IllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE H3y4YeHHE CTYIeHTAMH B
paMkax camoctosTeJbHoi padorsl (CPC)

No Bun . Pexomennyemas KomanyectBo
. Tema CaMOCTOSITENIbHOM 3ananue Tepatypa qacoR
paboThI
1. Cas3p CamocrosiTenbHoe | YTiyOuTh
KOMIIbIOTEpA C M3y4eHue CBOM 3HaHUS 19
BHEIIHUMHU TEOPETUYECKOT O 10 JaHHOM 1.2} 4
yCTpOHCTBaMu MaTepuana TeMe
2. [Iporpammuposa | CamoctosarensHoe | HamucaTth
nue COM — BBITIOJTHEHUE porpamMmmy
nopra 3aJJaHul Ha [1] 12
MIPAKTUYECKUX
3aHATHUAX
3. [Tporpammuposa | CamocrosarenbHoe | - Hamucatp
HUE BBITIOJTHEHHE porpaMMy
MHUKPOKOHTPOJUI | 33/1aHuil Ha [1] 8
epa MPAKTHYECKIX
3aHATHUAX
4. Bcerpoennsrit CamocrositensHoe | Hanmcats
COM — noprt BBINOJIHEHHE nporpaMmy
MHUKPOKOHTPOJUI | 33/1aHuil Ha [1,2] 4
epa MIPAKTUYECKUX
3aHATUAX
o. IloaroroBka k 3auery 2
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4.4, MeTonnueckue yKa3aHusl 10 OPraHU3AIUHA CAMOCTOSATEbHOI Pa0oThI CTYICHTOB

K coBpemMeHHOMY crienuaincTy OOIIECTBO MPEIBSIBISET JOCTATOYHO NIMPOKUN TEPEUCHD
TpeOOBaHUM, Cpeld KOTOPBHIX HEMAJOBAKHOEC 3HAYCHHUE HMEET HAJIUYHE Y BBIMYCKHHKOB
OTpE/ICIICHHBIX CIIOCOOHOCTEH M YMCHHSI CaMOCTOSITCIIBHO JIOOBIBATh 3HAHHMS W3 Pa3TMYHBIX
WMCTOYHUKOB, CHUCTEMATH3UPOBATh IMIOJYYCHHYI0 WH(OpPMAIHMIO, JaBaTh OIEHKY KOHKPETHOU
¢uHaHcoBol cutyanuu. @opMupOBaHUE TAKOTO YMEHHS MPOUCXOJHMT B TEUCHHE BCETO IMEpHoja
oOydYeHHUs 4epe3 ydacTHe CTYICHTOB B MPAKTHUYCCKUX 3aHATHSAX, BBINOJHCHHE KOHTPOJBHBIX
3aJlaHui, HAlKMCAaHWE KYPCOBBIX MW BBINYCKHBIX KBATHM(PHUKAIMOHHBIX paboT. Ilpu >ToM
CaMoCTOsITeNIbHAs padoTa CTYIEHTOB HTPAET PEIIAIOIIYIO POJIb B XOJIE BCEr0 Y4eOHOTO mporiecca.

CamocrosiTenbHast paboTa peanu3yercs:

1) HemocpeacTBEHHO B MPOIIECCE ayAUTOPHBIX 3aHATHIA - HA JICKIUSAX, TPAKTHYSCKUX U
CEMHHAPCKHX 3aHATHUAX, TP BBITOJHECHUH J1JA0OPATOPHBIX padoT.

2) B koHTaKTe ¢ mpenojaBareieM BHE paMOK PACIIMCaHUS - Ha KOHCYJIBTAIMX 110 YU4COHBIM
BOIIPOCAM, B X0JI¢ TBOPYCCKUX KOHTAKTOB, P JIMKBUAAINH 33I0JKCHHOCTEH, IPU
BBINOJIHEHUH WHIWBHTYaTbHBIX 33JaHUN U T.].

3) B oubamnoTeke, 1oMa, B OOIICKUTHH, HA Kadeape MPH BHIMOJHEHUH CTYACHTOM y4eOHBIX U
TBOPYECKHX 3a7ad.

['paHuUIBI MEX Ty STHMH BUJAMH pa0dOT JOCTATOYHO PA3MBITHI, & CAMH BHJIBI
CaMOCTOSITENTLHOM paboThI MepecekaroTcs. Takum 00pa3oM, cCaMOCTOATEIbHON paboTa CTyIEeHTOB

MOYET OBITh KakK B ayJJUTOPUH, TAK U BHEC €C.

4.5. lIpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IPU HAJIMYHH)
KypcoBbie IpoeKTHI HE MPEyCMOTPEHBI.
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V. YuyeOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneyeHne JUCIUILIUHBI (MOYJIs1)
a) OCHOBHAs TUmepamypa

1. Kpacor, B.M. YmpaBrneHne BHEIIHUMH YCTPOWCTBAMH HAa OCHOBE MHUKPOKOHTPOJIJIEPOB
[DnexTponHbIi pecypce] : yueb. mocodue / B. U. Kpacos. - OBK. - Upkyrtck : U3n-Bo UT'Y,
2009. - (KommbroTepHble TexHOIOTUU B (us3uke ; 4. 5, paza. 1). - Pexxum mocryma: D43
"bubnmorex". - Heorpanud. gocTyr.

2. Sluenxos, B.C. MukpokonTposiepsl MicroCHIP : ITpaktuu. pykoBoactBo / B. C. fliieHkos.
- 2-e u3., ucnp. u jpom. - M. : lopsiuas nunus-Tenexkom, 2007. - 278 ¢. : un. ; 21 cm. - ISBN

5-93517-203-8. — (10 5Kk3.)

OONONHUMENbHAS TUMEPamypa
1. T'mubun, E. C. Pa3paboTka u3MEpHUTEIBHBIX CHCTEM C MPUMEHEHHEM KOHTPOJUIEPOB
Arduino [DnexTpoHHBIH pecypc]| : anekTpoHHOe ydyeOHo-meTtoanueckoe nocoodue / E. C.
I'mubun, B. W. Yenenes. - DnekTpoH. TekcToBble AaH. - Tompsartu : TI'Y, 2016. - 48 c. -

OBC "Jlanp". - Heorpanu4. goctyi. - ISBN 978-5-8259-0952-3
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0) nepuoouueckue u30aHus

8) CRUCOK A8MOPCKUX MEMOOUUECKUX pa3padbomox
1. KpacoB, B.M. YmpaBineHue BHEIIHUMH YCTPOWCTBAMH Ha OCHOBE MHKPOKOHTPOJUICPOB

[DnexTponHbIi pecypce] : yueb. mocodue / B. U. Kpacos. - OBK. - Upkyrtck : U3n-Bo UT'Y,
2009. - (KommbroTepHble TexHONIOTUU B (pus3mke ; 4. S5, pasn. 1). - Pexxum mocryma: D43
"bubnmorex". - Heorpanud. gocTyr.

2) 6azvl OAHHBIX, UHDOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCHEMbl

JOKYMEHTAIUsl, OMUCAaHUE U MPUMEPHI pabOThl AJIE MUKPOKOHTPOJUIEPOB PA3IIMYHBIX TUIIOB Ha

CalTax MpOU3BOAUTENEH:

http://microchip.com.ru/
http://www.microchip.su/
http://chipmk.ru/
http://avr.ru/
http://atmega.ru/
-« DY3 «bubanorex» https://isu.bibliotech.ru/
- *DBC «JIanpy http://e.lanbook.com/
-+ OBC «PyxonT» http://rucont.ru
- *OBC «Aidykey http://ibooks.ru
-B cucreme oOpazoBarenpHoro moprana MIY  (http://educa.isu.ru/) pa3memieHbt

METOJMYECKHEe Marepuanbl ©  3agaHus 1o  guciumuimHe  b1.0.14.05

«HpOopMaIIMOHHBIE TEXHOJIOTUI

Cnpasounas numepamypa
1. Peppkun, ILII. Mukpoxontposnepsl Atmel apxurektypel AVR32 cemeiictBa AT32UC3
[Texct] : pykoBoactBo noab3oBarens / I1. I1. Penpkun. - M. : Texnocgepa, 2010. - 782 c. : ni.
+ 1 am. ont. muck (DVD-ROM). - (Mup snextponukn). - bubnuorp.: c. 782. - ISBN 978-5-
94836-217-5. — (1 7x3.)
2. Joxymenranus MicroCHIP Ha pycckoM si3bike [DnektpoHHbIi pecypc]. — M.: OO0 "Mukpo-

Yun". — Pexxum moctynma: www.microchip.ru/lit. — IlepeBoa ocHOBBIBaeTCSI Ha TEXHHYECKOM

nokymeHTaiuu kommanuu Microchip Technology Incorporated, USA. — (Pacmpoctpansercs
OecriaTHO)

3. Penpkun, ILII. Muxpokontpomaepsl Atmel apxurekrypsl AVR32 cemeiictBa AT32UC3
[Tekcr] : pykoBoacTBo nonbk3oBarens / I1. I1. Penpkun. - M. : Texnocdepa, 2010. - 782 c. : .

+ 1 a5. ont. auick (DVD-ROM). - (Mup snektponuku). — (Hay4nsiid poug Hb UT'Y)

V1. MaTepuaibHO-TeXHHYECKOe o0ecreyeHne JUCHUILIUHBI (MO1YJIs1)

6.1. YuedHo-1a00paTopHOE 000py10BaHME:!

[IpakTrueckue 3aHATHS TPOBOASTCS B CHEUATBHOM KJIAaCCe C COBPEMEHHON KOMIIBIOTEPHOI
TeXHUKON (5 cranmoHapHbIX KoMIbloTepoB 939INF4G-SATA2/AMD 1808MHz ¢ monuTOpamu

SyncMaster 152v u 4 HoytOyka Lenovo B590). I[TpuGops! 1 nprHAIEKHOCTH: MUKPOKOHTPOJUIEPHI


http://microchip.com.ru/
http://www.microchip.su/
http://chipmk.ru/
http://avr.ru/
http://atmega.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://educa.isu.ru/
http://www.microchip.ru/lit
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cemeiictBa PIC, Habop CBETOAMOAOB, NMOTEHLIHMOMETPHI, HAOOP COEITMHUTEIBHBIX MPOBOJOB IS

CO3JIaHHUsI CETH MHUKPOKOHTpOJuIepoB. MmeroTcs nabopaTOpHBIE YCTAaHOBKH, B KOTOPBIX
pealn30BaHO  YNpaBIEHHE C MOMOUIBI0O  MHKPOKOHTpOJUIEpOB:  «l3ydeHume  IBMOKEHHS
MaTeMaTU4ecKoro MasTHUKAa B BI3KOW cpexe», «lcciemoBaHue TEIUIOBBIX XapaKTEPHCTHKH
MeTauoBy, «3ydenue nuppakimoHHBIX A3PPEKTOB ¢ HU(POBBIM YIPABICHUEM.

6.2. [IporpamMHoe obecnievyeHnme:

WNurerpupoBannas cpena paspadorku MPLab 7.60 (freeware, GeccpodHo) aisi CO3/IaHUsA,
pPEIAaKTUPOBAHMS M OTJAJKH MPOrpaMM JUIsi MUKPOKOHTpOJIIepoB cemeiictBa PIC, mpousBoaumbIx
kommanuein  Microchip Technology. Crangaptasie cpeactea MS  Office gms  pabotsr
METOIUYECKUMH MaTepuanamu. [Iporpamma mpocmorpa gokymeHToB B PDF ¢dopmare — Adobe
Acrobat Reader (ycnoBus nmpaBoo0iiagarerns, 6eccpodHo).

Ha crannoHapHbIX KOMITBIOTEPAX B yUeOHOH ayTUTOPUU YCTaHOBIICHA OIepalionHas cucremMa MS
Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha noyroykax — Windows 8 (WIN8 EM

— BCTPOCHHAsA OIICpallOHHAsA CUCTECMaA OT HpOI/ISBO,I[I/ITeJ'IH).

6.3. Texunuyeckue v 3JIeKTPOHHbIE CPeCTBA:
Bo BpeMst TeKIIMOHHBIX 3aHATHI CTy/I€HTaM JAEMOHCTPUPYIOTCS Ha DKpaHe JOMOTHUTEIbHbIC
Y BCTIOMOTaTeJIbHbIE MaTePHAIIbI (MPe3eHTAIUH, IPUMEPHI UCIIOJIb30BAHUS ITPOTPAMMHBIX KOJIOB)

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTUH
KOHTpOJ’II) 3HAHUH MPOU3BOAUTCA BO BpPEMA CO6€C€I[OB3HI/I$I IIOCJIC BBIIIOJIHEHUSA
nabopaTopHOIl paboTHI IO COOTBETCTBYIOIIEH TEME.
Jlns gomycka K UTOrOBOMY 3a4€Ty OT CTyAEHTa TpeOyeTcsl BBIMOJIHUTh KaK MUHUMYM OJHO
3alaHKeE 10 KAKI0MY pasleiy Kypcea.
N3yueHne naHHOTO Kypca MAET B IUIAHE HAKOIMUTEIBHOM CHCTEMBI, T.€. COJEp KaTesbHas
YaCTb KaXAOTO pas3aciia, KakK I[IpaBHUIIO, 3aBCpHIACTCA OIPOCOM BO BpPEMA BbIIIOJIHCHUA

nabopaToOpHON PabOThI O COOTBETCTBYIOIICH TEME.

VIIl. Ouenouynbie MaTepuaibl AJIsl TEKYIIET0 KOHTPOJISI M IPOMEKYTOUHOI
arTecTanuu

8.1. Ouenounnie maTepuannl (OM)

®onn oneHouHbIX cpeacTB (POC) nmpeAcTaBieH B NPUIOKEHUH.
8.1.1. OnieHOYHBIE CpeCTBA JIJIST BXOJHOTO KOHTPOJIS

BX01HOM KOHTPOJIb HE OCYLIECTBIISIETCSL.

8.1.2. OnieHOYHBIE CpEACTBA TEKYIIETO KOHTPOJSI
KonTpoms 3a paboToii CTyIEHTOB OCYIIECTBIISIETCS TOCPEACTBOM COOECEIOBAHMUS TIPH 3aIIIUTE

MU OTYETOB 10 Ja0OpaTOpHBIM paboTam.

Humxe MNPUBCACHLBI 3alaHU K HCKOTOPBIM pa3/icjiaM IMIporpaMMBl.
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3amanus K pa3neny 3

1. HanucaTth mporpammy nepepayu U npuema ognoro Oaiita yepe3 COM — mopt ¢ ogHOrO
KOMITBIOTEpA Ha JIPYroi, COCTMHEHHBII HYJIb-MOJICMHBIM Ka0OesieM.

2. Hammmcats mporpaMmy mepenadu U npueMa ogHoro cuMBoia yepes COM — nopr.
Hamucates mporpammy mepeaadn W HpUeMbl CTpoku cumBosioB depe3 COM — mopr
(TepMuHaNBbHAs MporpamMmMa). UTeHue U3 mopra BBINOJHUTH B OTJACIBHOM MPOTPAMMHOM
IOTOKE C MOMOILBIO TaliMepa.

4. Hanmcatp nporpamMmy HacTpoiiku nmapamerpoB COM — mopra u ero MHMIMAIH3alud B
OT/IECTBHOM OKHE, KOTOPOE BBI3BIBACTCS Uepe3 IJIaBHOE MEHIO. [10KIIIOYUTh 3TO OKHO K
TEPMUHAIBHON POrpaMMe.

5. Hamwmcates mporpammy st paborest ¢ COM — moprom mo mportokony RS-485 B
MOJYAYIUICKCHOM PEXHME C IepEeKIII0YeHUEM PeXXUMOB "TipreM - nepenayva. [Iporpamma
YIPaBISIET ABYMsI YCTPOHCTBaMH, O0BETMHEHHBIMH B JJOKAIBHYIO ceTh. CucTeMa KOMaH]
JlaHa B ONMCAHUU K YCTPOHCTBAM.

6. Hanucath nporpamMMy yrpaBlieHHs BHEITHHM yCTPOMCTBOM JIJIsl HCCIICIOBAHMUS HarpeBa u
OXJIQKACHUS TEIUIONpoBoAsIIero crepkHsa. CucremMa KOMaHJ [aHa B ONHCAHUH K
YCTPOUCTBY.

7. Hamumcath mnporpaMMmy yOpaBJI€HHs YCTPOWCTBOM JJIsl WUCCICIOBAHHS IUPPAKIHH
Ja3epHOro Jy4a Ha mend. CucteMa KOMaH]l IaHa B ONTUCAHUH K YCTPOWCTBY.

3amaHus K pa3genay 5

1. Hamucary mporpammy, mokasbiBaromyo 3G@exT Oerymmx OrHeil Ha CBETOIUOJIHOU
JINHEWKE.

2. VI3MeHUTh NpeapIIyyo NporpaMMy, 9YTo0bI «OeryIue OrHU» BBIMOJIHSINCH Yepe3 OIUH
CBETOJIUOI.

3. Hamucats mporpammy, uzmepsitoinyto ¢ momoriisio AL HanpsikeHne Ha MOTEHIIMOMETPE
U BBIBOSIIYI0 crapmme § Out pesynprata B PORTD anmst oroOpaskeHHs ¢ MOMOIIBIO
CBETOJMOJIOB KaX/IbIE€ IMOJICEKYHIBI.

VYkazanue: Cxondurypupoate PORTA kak ananmoroBblii BXxona. BeiOpare pacnosioxeHue

pesynbrata U uctounuk HanpsbkeHus Vref B peructpe ADCONI u BpeMeHHYIO IIKaTy U

kaHan B peructpe ADCONO. B maHHOM JIeMOHCTPAIIMOHHOM YCTPOWCTBE HCIIONB3yeTCS

BHYTPEHHUI T'€HEpaTOp MUKPOKOHTpoJIIepa ¢ yacToTtoil 4 MI'm.

4. Hanucate mnporpaMMmy, H3MEPSIONIYH0 3HAUEHUE HAINpPSDKEHHWs Ha IOTEHIIMOMETpE
(BeiBoge RAO MHKPOKOHTpOJIEpa) M HUCIOJIB3YIONIYIO cTapiiue 8 OUT pe3yibTara AJis
(GbopMUpOBaHUS 3aIEP)KKH MEXIY MEpeKIIOUeHUsIMU CBETONNO0A0B. Takum o06paszom,
MOJYYUTh «OEryIire OrHU» PEryIupyeMOi YacTOTHI.

Ykazanue: Jlns sroro ckoHurypupoBath AL, BKIIOYHUTH €ro, MpoBECTH H3MEpEHHE U

3anucath €ro pe3yjibTaT uepe3 pabouuii perucTp B PETUCTpP, HCIOJIb3YEMBIH s

(dhopMHUpOBaHHUS 3a7ICPIKKH.
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5. Hammcare mnporpammy, BBINOJHSIONIYIO «O€TyIIHe OrHM» C IOMOINBIO TaiMepa ¢

3aJIEp’KKO CBEUEHUS Kak0ro ceeroaunoza B 0,5 cexyHabl.
6. Ucnone3yto npepeiBanue INT, HamucaTh nmporpammy, BKIIIOYAROILYH) CBETOIUOJ IPH
Ha)KaTUM KHOIIKU.

7. Ucnons3yto npepeiBanue INT, manmcars mporpammy «Oerymue orHu». Hampamnenue
JIBUKEHMSI «OTHEN» N3MEHSIETCS Ha IIPOTUBOIIOIOXKHOE IIPU HAKATHUHU KHOIIKH.

VYkazanue: Vcnonb30BaTh KakoW-1M00 perucTp i COXpaHEHMs HaIlpaBJICHUs, HAaIIpUMep,

omucaTh ero B 0Jioke mepeMeHHbIX kak Direction. IIpu HaxaTWu KHOIIKH B HOANPOrpaMMe

00pabOTKM MpEephIBAHUN MEHATH 3HAYEHUE OJTHOTO M3 ero OuToB. Ilpu BHINOIHEHUU CIABUra

B OCHOBHOH IIpOTpaMMe MPOBEPATh 3HAYCHUE ITOTO OUTa M HCIob30BaTh koMaHael BTFSC

u BTFSS s BeiOopa HanpaBiieHUs.

8. MHcmomb3ys ALIl, npopabortarh mnpeaplIyllyl0 MOporpaMmy, YTOOBI CKOPOCTb
MIEPEKIIIOUEHUs] CBETOJIMO/IOB OblIa PEryJMpPyeMON U 3aBUCENA OT IOJIOKEHHUS JIBHKKA
MIOTEHLIMOMETPA.

3ananHus K pazgeny 6

1. Hanmcare mporpammy, 3aXurarolryro cBeroanos B N mos3umuu npu mHodydeHUH
koMauasl "N" or kxommnbiorepa. Komanny mnocbuiath U3 J000M TepMUHAIbHOM
mporpamMmbl  Kommnstorepa. [Ipm mnomydeHMu crnenyromeld KOMaHIBI IPEAbLIYIINI
CBETOJMOJI TACHET, HOBBIN 3aropaercs.

2. Hanmcarp nporpaMmy, NOCBUIAIOIIYIO B OTBET Ha KOMAaHAy KOMIIBIOTEpA 3HA4YECHHE
HaIpsDKEHUs Ha TMOTEHIIMOMETpe, moxydeHHoe ¢ nomotnbio ALl Yucno moceliaTh B
BUJIe HA0Opa CUMBOJIOB, 0003HAYAIOIIUX JECATUYHOE 3HAUECHUE HAPSKEHUSI.

3. Co3pmaTh JIOKalbHYIO CeTh M3 HECKOJBKUX (>=2) MHUKpPOKOHTPOJUIEPOB, KaXJIbIi W3
KOTOPBIX pearupyer Ha cBou aapec B ¢popmate «$SAAN», rie N — HoMep ycTpoiicTBa,
AA — anpec mukpokontposuiepa ("01", "02", "03" u T1.1.). B oTBeT Ha KOMaHIy
KOMIThIOTEpa Ha3zaa oTcbutaeTcs coodmienue B popmate "!AA". Takoit hopmat odmeHa
630k k nporokoay MODBUS.

3ananus K pazzaeny 9

1. Hanmucatp nporpammy, peanusyrolyto noiydenue aeckpunropa HID ycrpoiicTsa.

2. Hammcate mporpammy, Bbifatonryto crnucok USB  ycTpoWCTB, MOAKIIOYEHHBIX K
KOMIIBIOTEPY.

3amanus K pasaeny 13

1. 3amporpammupoBats npocreiiiee HID ycTpolicTBo Ha 0CHOBE MUKPOKOHTpOJLIEpa,

BBIJIAIOMIETO 10 3aMPOCY ACCKPUIITOP YCTPOHUCTBA U PEHIOPTHI.



8.1.3. OueHo4HbIe CPEACTBA VI IPOMEKYTOUHOM aTTeCTalluN
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Marepuaisl JUisi IPOBEICHUsS TEKYILEro U MPOMEKYTOYHOI0 KOHTPOJISI 3HAHUN CTYICHTOB:

KoMmmnerenmuu,
Neo KonTponupyembie TeMbl
Bun koHTpOIIS KOMITOHEHTBI KOTOPBIX
o\ (paznemnsl)
KOHTPOJIUPYIOTCSI

CobecenoBanue MpH 3aIInuTe Bce tembl

1, AOBAHHC TIPH 3aTh OI1K-4
TOTOBOM MPOTrPaMMBbI

2. [TonroroBka K 3aueTy Bce pa3znensl OIIK-4

IIpuMepHLIN COUCOK BOIIPOCOB K 3a4ETY:

- [loakroueHne BHEIIHUX YCTPOMCTB

- PaGota BHEIHUX yCTPOMCTB uepe3 npepbIBaHuUs
- Tunsl cBA3€il ¢ BHETHUMH YCTPOHCTBAMHU

- [IpoTtokon ¢pusnyeckoro yposus RS-232

- Kontpomiep COM-nopra. YcTpoilcTBO U IpUHLUIT pabOThI

- SI3p1ik koMmaug MODBUS

- [Ipsimoe mporpamMmmupoBanue koutposuiepa UART

- CriertnanibHbIe GYHKIWU 7151 pabOTHI C yIPaBISIONMMHE JTHHASIMHA

- dusuyeckas u jJoruyeckas apxurexkrypa USB

- Cocrasmstoniue USB
- CoiictBa USB-ycTpoiicTB

- [IpyHUHMIBI IEpeavn JaHHBIX

- MexaHu3m npepbeIiBaHUN

- PexxuMebl niepeaun JaHHBIX

- Tumnbl nepenay JaHHBIX
- Kagpst

- Kananst

- [TakeTs!

- KontponbHas cymma

- Tpan3zakuun

- CranpaptHsle 3anpocsl kK USB-ycrpolicTBam

- [leckpunrop ycTpoiicTBa

- Kondurypuposanue USB-ycTpoiicTs
- PuP-unentuduxaropsr USB-ycTpoiicTs
- CUMBOJIbHBIE UMEHA YCTPONCTB

- Kimace CDC
- Kinacc HID

- Ctpyktypsl 1 pynkiuu Windows Setup API

- CemeiicTBo MuKpOKOHTpoiepoB PIC

- PeFI/ICTpI)I O6H.[€FO " CIICHHUAJIbHOI'O Ha3HAYCHUA

- KoMan1pl MUKPOKOHTpOJIIEpA

- Mcnonb3oBaHue MOPTOB BBOIA-BhIBOAA

- Pabota ¢ AT
- Pabora c Taitmepom
- Hactpoitka USART

- Co3nanue USB ycrpoiicTBa Ha OCHOBE MUKPOKOHTpOJLIEpA.
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Pazpaborumnkm:
Ve
T/l JIOLIEHT, K.().-M.H. B.H., Kpacos
y
(noonucw) (3anumaemas OOJAHCHOCTb) (uHuyuansl, pamunus)

[Iporpamma cocrasieHa B coorBeTcTBuH ¢ TpeboBanusmu @I'OC BO no HanpapiieHnio
noarorosku 11.03.04 DnekTpoHHKa U HAHODIEKTPOHHUKA.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl 001Iei u kocmuieckoit duszuku UI'Y
«_15 » _mapra 2023 .

IIporoxon Ne _8 | 3aB. kadeapoii @- B.JI. [TanepHbrit

Hacrosimmass mporpaMma He MoO:KeT OBbIThH BOCHPOU3BeleHA HHM B Kakoil ¢opme 0e3

NpeABAPUTEIBHOIO0 MIMCbMEHHOI'0 paspeuicHust Kacbe)lpbl-paspaﬁqunKa nporpaMmmal.



