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|. Hean u 3a1a4u TUCUUILTHHBI (MO/YJIfA)
OcHoBHas yeasv Kypca — 3HAKOMCTBO C TEXHOJOTHEH Co3qaHusA CHUCTCM  YIIPABJICHHUA
COBPCMECHHBIMHU 3KCIICPUMCHTAJIbHBIMU KOMILICKCAMHU, COCTaBHOH YacCTBIO KOTOPBIX ABJIAIOTCA

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

¢ M3YUYUTb OCHOBBI IIPOrpaMMHPOBAHUA MUKPOKOHTPOJIJICPOB B CUCTEMAX YIIPABJICHUA

(U3NIECKUM IKCTIEPUMEHTOM;

¢ [IO3HAKOMUTHLCA C COBPEMCHHBIMUA HpO6H€MaMI/I aBToOMaTu3al TCXHOJOTMYCCKUX

MPOLECCOB, YIIPABICHUS CPEACTBAMU KOMMYHUKAIUH.

Il. MecTo mucumminunbl (MoayJsi) B crpykrype OIIOII
OnmHuM W3 HampaBJICHUIl MOAEPHU3AIMHM POCCHHUCKOTO 00pa3oBaHUS SIBISCTCA UHMePayUs
JUCLUIUIMH €CTECTBEHHOHAYYHOI'0 LuKJa. JJaHHBIM Kypc COOTBETCTBYET 3TOM KOHLENIUH, T.K. IIPU
€ro U3y4E€HUH UCIIOJIB3YIOTCS Pa3/ieibl U TEMbI CIEAYIOIINX JTUCIUITINH:

e wuH(popmaruka (mporpammupoBanue Ha si3pike C++/Pascal, o6paboTka naHHBIX,
apxurekrypa [1K, nokanbHble U I7100aJIbHBIE CETH. APXUTEKTYPA CETEH, HIEMEHTBI
YHCIICHHBIX METOI0B, KOMIIBIOTEPHBIH 3KCIIEPHMEHT B (DHM3HKE);

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

B pe3ynbTare n3yueHHs JaHHOTO Kypca CTYACHT MOJydaeT MpecTaBieHe O (yHKIIMOHHPOBAaHUH
MHKPOKOHTPOJUIEPHBIX CHCTEM U MPHOOPETAET HABBIKK U YMEHUS 110 CO31aHHUIO0 IPOrPaMMHOTO
obecrieueHus AJsl yIPaBICHUS TAKUMH CUCTEMAMU.

Kypc «MHpopmManmoHHbIE TEXHOJOTHUM» OTHOCUTCS K 00s3aTelnbHOM YacTH IMKJIa

gucrug bl.

I11. TpeboBanus Kk pe3yjbTaraM 0CBOEHHUS IMCUMILINHBI (MOIYJIs1)
Kypc «WHpopManMOHHBIE TEXHOJOTMU», C Y4YeTOM IIOJIOKEHUH  (QenepaibHOro
rocyaapCTBCHHOT'O O6pa30BaTeJ'ILHOTO CTaHJapTa BBICHICTO HpO(I)eCCI/IOHaHBHOTO O6paSOBaHI/I$I Ipu

MOATOTOBKE OakayaBpa mo HampasieHuio 11.03.04 DieKTpoHHWKAa M HAHOAJIEKTPOHHUKA, TTO3BOJISET

CTYIEHTY IPUOOPECTH clieAyrolue od1enpodeccuoHanbHble KOMITETEHIIUU!

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

MCIIOJIB30BATh MX JIJIS peleHus 3a1au nmpodeccuoHanbHoi aestensHocta (OI1K-4).



Komnerenuus Nupaukaropsl PesyabTaThl 00yyeHus
KOMIIEeTCHIIUH
OIlIK-4 HJIK OIIK4 2 3HaTh: NPUHIUIBI IOCTPOEHUS U

paboThI yCTPONCTB Ha OCHOBE
MHUKPOKOHTPOJIJIEPOB, OCHOBHBIE
METO/Ibl IPOCKTUPOBAHUS ITUX
YCTPOMCTB U UX IPUMEHEHUE B
aBTOMAaTU3MPOBAaHHBIX CHCTEMAX
YIIPABJICHUS PA3IUYHOIO
Ha3HAYCHUS

YMeTh: NPOEKTUPOBATh U
IIPOrPaMMUPOBATH CXEMBbI
BBIUHCIIUTEIBHBIX YCTPONUCTB Ha
MHUKPOIIPOLIECCOPAX

Biagers: ocHOBamMu
IIPOEKTUPOBAHUS CUCTEM HA
MHUKPOIIpOLIECCOPaxX, HaBbIKAMH K
CaMOCTOSITEJIBHOMY U3Y4YECHHIO
COBPEMEHHBIX MUKPOIIPOLIECCOPOB

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

pabota 76 yacos.

3aHATHS POBOJSATCS TOJIBKO B OUHOU opMme 00yueHUs: ¢ MPUMEHEHHUEM IUCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOATENbHONW paboThl cryaeHToB uepe3 DnMOC ¢dakynpTeTa. DIEKTPOHHOU H
JTUCTAaHIIMOHHOU (hOpM OOYUCHHUS HE TIPEyCMaTPUBACTCS.

W3 Hux 18 gacoB — mpakTHyecKas moAroToBKa

DopMa NPOMEKYTOUYHOM aTTECTALUM: 3a4ET




4.1. Copepxanue IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO

AKAACMHUICCKHUX JacoB
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TéMaM, ¢ YKazaHUEeM BHI0B y‘{eﬁl{BIX 3aHSATHII M OTBEJEHHOr0 HAa HHUX KOJHYECTBA

% Bunpl yueOHO# paboTHI,
o
£ BKJIFOYAsI CAMOCTOSTEIILHYIO pa00Ty 00y4aronuxcs DOpMbL TERYIIEr
'g[ , IPAKTUYECKYIO IMOATOTOBKY U TPYIOEMKOCTh p Y
3 = § (B "acax) KOHTpOIIA
No § g g 8 = yCIIEBAEMOCTH;
H/I'I Pasjies AUCIMILIMHBI/TEMBI 2 z 32 KonTakTHas paboTa npenojgaBareis ¢ E ®opwma
3 8 =L 00yHaIOIINMHCS S IIPOMEKYTOUHOM
O
m| &9 CeMuHapckue 3 aTTecTaluu
= | Jexun | [npaxruucckue S 2| (nocemecmpam)
£ P Koncymprammu | & § P
= u /mabopaTopHbIe c% Ys)
§ 3aHATHS O = a
cobeceroBaHUE
1 CBs13b KOMIIBIOTEPA C BHENTHUMH YCTPOMCTBAMH 7 2 4 4 2 A ’
10 OIpoC
2 COM — nopT KOMIBIOTEPa 7112 |2 4 4 4 cobecenoBaHue,
3 Iporpammuposarrne COM — nopra 7122 |6 4 10 8 cobecenoBaHue,
4 USB — opt KoMmbroTepa 71 4 4 cobecenoBaHKEe
5 MUuKpOKOHTpOIIIEp — OCHOBHOH 3JIEMEHT YIIPaBICHUS 7 4 cobecenoBanue
BHEITHUM YCTPOHCTBOM 4
6 TIporpaMMHUpPOBaHIE MUKPOKOHTPOJLIEPA 71244 6 10 8 cobecenoBaHue
co0eceoBaHue
7 Bcerpoennslii COM — mopT MEKPOKOHTpOJIIEpa 7 2 4 4 6 ’
P P P POTIEP 14 OIpocC
8 Berpoennsiit USB — mopT MUKpPOKOHTpOJLIEpa 7110 |2 4 2 4 cobeceroBaHUE
KOHTpOIIB 8 cobecegoBaHKE
HToro yacon 108 | 18 34 34 32 3auéT




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs V4ebno-

METOINYECKOE
OueHou”oe
Cemectp Hazsanme paszacia, TCMbI B i pab Cpoxku TpynoemMkocTb CPEJICTBO obecneuenune
U CAMOCTOATCIBHON PAOOTEL| o ea (uac.) pea CaMOCTOSITEJIbHON
paboThI
7 [ToxroroBka K 3auety Pabora ¢ nrekunonHeIM MaTepuaioM | K xoniy 2 CoBeceioBamue [1-2]
1 y4eOHOH TUTepaTypoi ceMecTpa
OO0t 00beM CaMOCTOATEIbHOM PabOThl O TUCIUILIMHE (4ac) 32




4.3. Coaep:xxanue y4eOHOro MaTepuaJia

Paznien 1. CBsi3b KOMIIBIOTEpPA C BHEITHUMH YCTPOMCTBAMU
1.1. IloaxnroueHne BHEUTHUX YCTPOHCTB
KoHTtpoiep ycrporictBa
1.2. PaGoTa BHEIIHUX yCTPONCTB Yepe3 NpephIBaHUS
KoHntposiep npepreiBanui
1.3. Tunsl cBsA3eH ¢ BHENTHUMH YCTPONCTBAMH
[TapanmnensHas cBsa3b. PCI caoThl pacinpenus
[TocnenoBarenbHas CBS3b, KOMMYHHUKALIMOHHBIE TOPTHI
[TpuHIMIB OpraHU3aMy TOCIE0BATEILHON CBA3U
Pazmen 2. COM — nopt KoMmbroTEpa
2.1. Ilpotokon ¢pusnveckoro ypoBHs RS-232
dusnueckas cpesa nepeaayn JaHHbIX
Jluanu cBa3n
OOMeH TaHHBIMUA
2.2. Konutpomnep COM-niopta. YCTpONUCTBO U MIPUHILIUIT PAOOTHI
Bxoansie peructper UART
2.3. IIporokon RS-485. Co3znanue J0KaIbHOU CETH
2.4. [IpoToKoIIbI Iepeaaun JaHHbBIX [0 CETU
SI3e1ik koMmang MODBUS
Pazgen 3. IlporpammupoBanne COM — mopta
3.1. ITpsamoe nmporpamMmmupoBanue koutposuiepa UART
Nuanmmanuzanus COM — mopra
UreHue u3 mopTa ¥ 3amiuch B MOPT
3.2. IIporpammuposanue B Windows
Oyuxun WINAPI v tunbl qanssix s pabotse ¢ COM — moprom
Nuannmanusanus nopra
UreHue U3 1opTa " 3amuch B MOPT
PaboTa ¢ mopToM B OT/I€THHOM MPOTPAMMHOM TTOTOKE
Crneuunanbable GYHKIUU 7151 paOOThI ¢ YIPABISIOIIUMU JINHUSIMU
Pazymen 4. USB — mopt koMmbroTepa
4.1. ®usndeckas u jorudeckas apxurekrypa USB
4.2. Cocrasnsromue USB
4.3. CoiictBa USB-ycTpoiicTB
4.4, [TpuHUUIIBI IEpEeIaun JaHHBIX
4.5. MexaHu3M npepbIBaHUM
4.6. PexxnMbl iepeiaun JaHHBIX
4.7. Jlornyeckue ypoBHU OOMEHA JaHHBIMU
4.8. Ilepenaya aHHBIX 110 YPOBHAM
4.9. Tunbl nepeaay JaHHBIX
Pazpnen 5. Ctpykrypa qJaHHBIX
5.1. Kazpsl
5.2. KoHeuHble TOUKH
5.3. Kanansl
5.4. Iaketst
5.5. KonTponbHas cymma
5.6. Tpanzakuuu



Paznen 6. 3anpockl k USB-yctpoiictBam
6.1. KondurypannoHHbIi maker
6.2. Crangaptheie 3anpockl kK USB-ycrpolictBam
6.3. JleckpunTop ycTpoicTBa

Pazgen 7. Cucrema Plug and Play (PnP)
7.1. Kondurypupoanue USB-ycTpoiicTB
7.2. Hymepauust USB-ycTpoiicT
7.3. PuP-unentudukaropst USB-ycTpoiicTB
7.4. CUMBOJIbHBIE IMEHA YCTPONCTB

Pasnen 8. Knacest USB ycrpolicTs
8.1 Kitacc CDC

8.2 Kitacc HID
Cnemudukamus HID-ycrpoiicTB
[Topsanox obmena nanueivu ¢ HID -yctpoiictBoM
VYcranoBka npaiisepa HID-ycrpoiicTBa
CtpyKTypa JeCKpHUIITOpa pernopra
3anpocs! k HID-yctpoiicTBy
NHcTpymeHTHI
Hpaiisepst aiig HID-ycrpoticts B Windows

8.3. dpyrue knaccsl USB
Paznien 9. Pabota ¢ USB yctpoiicTBamu.
9.1. Ctpyktypsl ¥ pynkun Windows Setup API
9.2. Ctpyktypsl 1 pynkun Windows HID API
Paznien 10. MUKpPOKOHTPOJIEP — OCHOBHOW ~ 3JIEMEHT YNpaBJIEHUS] BHELIIHUM YCTPONUCTBOM
10.1. CemeiicTBO MUKpOKOHTpOJLIepoB 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 nporpammuposanust MPLAB
[Iporpamma Ha AccemOiepe
11.3. IIpumeps! mporpaMMUPOBAHHS
Hcnonp30BaHne NopTOB BBOJIa-BHIBOJIA
Opranu3zanus 3aaepxKex
Pabota ¢ ALIIT
Pab6ora c Taiimepom
[IpepsiBanus
Pazgen 12. Berpoennsiit COM — nopT MUKPOKOHTpOJLIEpa
12.1. Hactpoiika USART
12.2. ITpuem n nepenava JaHHBIX
Paznen 13. Berpoennsiit USB — mopT MukpokoHTposuiepa
13.1. Coznanune USB ycrpoiicTBa Ha OCHOBE MUKPOKOHTPOJLIEPA.
13.2. Ilpuem u nepenada JaHHbIX.



4.3.1. IlepeyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHII U J1a00pPaATOPHBIX padoT

No No paznena u HanmeHnoBanue ceMruHapos, Tpyn | Ouenounsie | @opm
n/m TEMBI NPAaKTUYECKUX U J1a00OPaTOPHBIX 0EMK CpeacTBa upyem
JUCIUILTAHBI pabor OCTb 13(S
(Moptyist) (dacol KOMIIE
) TEHIH
"
1 2 3 4 5 6
1. | Paspmenl CBsi3b KOMIIBIOTEPA C BHEITHUMU cobecegr. OIIK4
YCTPOWCTBAMHU 4
2. | Pa3znen 2 COM — nopt kommbIOTEpa 5 cobecern.
3. | Paznmen 3 [TporpammupoBanue COM — nopra 12 cobece.
4 Paznen 11 IIporpammupoBanue cobecen.
MUKPOKOHTPOJIIIEpA 12
5 Paznen 12 Berpoennsiit COM — nopt cobecen.
MUKPOKOHTpPOJLIEpa 2
6 Pasnen 13 Berpoennsiit USB — nopt cobecex.
MHUKPOKOHTPOJUIEpa 2

4.3.2. IllepedyeHb TeM (BOMPOCOB), BBIHOCHUMBIX HA CAMOCTOSITEJIbHOE U3yYeHHE CTYJAeHTaMH B
pamkax camocrositeqibHOi padorsl (CPC)

No Bun . Pexomennyemas KomanuectBo
e Tema CaMOCTOSITENIbHOM 3anaHue Tepatypa qacon
paboThl
1. Cas3p CamocrosiTenbHoe | YTiyOuTh
KOMIIbIOTEpA C M3ydeHHe CBOM 3HaHUS 19
BHEIIHUMHU TEOPETUYECKOTO 10 JaHHOM [1.2] 4
yCTpOHCTBaMHU MaTepuana TeMe
2. [Iporpammuposa | CamocTosarensHoe | HamucaTth
nue COM — BBITIOJTHEHUE porpaMmy
nopra 3aJJaHHi Ha [1] 12
MPAKTUYECKUX
3aHATHUSIX
3. [TporpammupoBa | CamocrositensHoe | - Hammucats
HUE BBITIOJIHEHHE poTrpaMmy
MHUKPOKOHTPOJUI | 3a/1aHUil Ha [1] 8
epa MPAKTUYECKIX
3aHSATHUSIX
4, Bcerpoennsiit CamocrositensHoe | Hammcats
COM — nopt BBINOJIHEHHE nporpaMMmy
MHUKPOKOHTPOJUI | 3a/laHUil Ha [1,2] 4
epa MPAKTUYECKIX
3aHSATHUSIX
5. [ToaroroBka k 3aueTy 2




10
4.4, MeToanueckne yKa3aHus 10 OPraHU3AIUHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

K coBpemeHHOMY crienMaiucTy OOIIECTBO MPEIBSIBISET JTOCTATOYHO IIMPOKUHN TEpEeUYCHb
TpeOOBaHUH, Cpeld KOTOPBHIX HEMAJIOBAKHOE 3HAYCHHUE HMEET HAJIUYUe Yy BBITYCKHHUKOB
OIPE/ICIICHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOSITCIIBHO JIOOBIBATh 3HAHHMS W3 Pa3IMYHBIX
HMCTOYHUKOB, CHUCTEMATH3UPOBATh IMOJYUCHHYI0 HWH(OpMAINMIO, [1aBaTh OIECHKY KOHKPETHOMN
¢uHaHcoBOW cuTyaruu. @opMHpOBaHUE TAKOTO YMEHHS MPOMCXOJUT B TEYCHHUE BCErO IMEpHOIa
oOydeHHusi 4epe3 ydacTHE CTYACHTOB B NPAKTHYCCKHUX 3aHATHSAX, BBINOJHCHHE KOHTPOJBHBIX
3aJlaHUl, HAlKMCAaHWE KYPCOBBIX M BBINYCKHBIX KBATH(PHUKAIMOHHBIX paboT. Ilpu sTOM
CaMOCTOSITeNIbHAs pad0Ta CTYJIEHTOB UTPAET PEIIAIONIYI0 POJIb B XOJE BCEro y4eOHOTo mpoiecca.

CaMocTosiTenpHast paboTa peann3yercs:

1) HemocpeacTBEHHO B MPOIIECCE ayAUTOPHBIX 3aHATHI - HA JICKIUSX, TPAKTHYCCKUX U
CEMHHAPCKHX 3aHATHUSAX, IIPH BBITOJHECHUH J1JA0O0OPATOPHBIX padoT.

2) B koHTaKTe ¢ mpenojaBareieM BHE paMOK PACIIMCaHMS - Ha KOHCYJIBTAIMSIX 10 Y4eOHBIM
BOIIPOCaM, B X0JI¢ TBOPYCCKUX KOHTAKTOB, IPH JIMKBUAAINH 33]I0JKCHHOCTEH, IPU
BBINOJIHEHUH WHIWBHYaIbHBIX 33JJAHUN U T.].

3) B oubamnoTeke, 1oMa, B OOIIEKUTHH, HA Kadeape MPH BHITOJHEHUH CTYICHTOM y4eOHBIX U
TBOPYECKHX 3aJ1ad.

['panuIel MEX Ty 3TUMHU BUJAMH pa0OT JOCTATOYHO PA3MBITHI, & CAMH BHJIBI
CaMOCTOSITEIILHOW pa0OThI IiepeceKaroTcst. Takum 00pa3oM, CaMOCTOSTENILHON paboTa CTYICHTOB

MOXET OBITh KakK B ayaAuTOPUH, TaK U BHEC €C.

4.5. IIlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IPH HAJIMYUH)
KypcoBreie IpOEKTHI HE NPEyCMOTPEHBI.
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V. Y4yeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE o0ecTiedeHne JUCIUILITUHBI (MOYJIs1)
a) OCHOBHAs TUmepamypa

1.

2.

Kpacos, B.M. YnpaBneHue BHEUIHUMH YCTPOHCTBAMH Ha OCHOBE MHUKPOKOHTPOJIJIEPOB
[DnexTponHbIi pecypce] : yueb. mocodue / B. U. Kpacos. - OBK. - Upkyrtck : U3n-Bo UT'Y,
2009. - (KommbrotepHbie TexHOJIOTUN B u3uke ; 4. 5, pa3a. 1). - Pexxum mocryma: D43
"bubnuotex". - Heorpanuy. qoctyi.

SAnenkos, B.C. Muxkpoxontposuiepsl MicroCHIP : IIpaktuy. pykoBoactso / B. C. SlueHkos.
- 2-e u3., ucnp. u jpom. - M. : l'opsiuas nunus-Tenexkom, 2007. - 278 ¢. : un. ; 21 cm. - ISBN

5-93517-203-8. — (10 5Kk3.)

00noIHUMeNbHAs TUmepamypa

1.

Kpacos, B.W. Vnpasnenne Buemnumu ycrpoiicreamu uepe3 USB-untepdeiic [Tekcr] :
yueb. mocodbue / B. U. Kpacos, B. JI. [laniepnsiii ; Mpkyrckuii roc. yH-T. - UpkyTck : U31-Bo
Ury, 2011. - 199 c. : tadn., rpad. ; 21 cm. - (KomnbroTepHble TEXHOIOTUU B QUBHKE ; Y. 5,
pasn. 2). — (1 2x3.)

Henncenko, B.B. KoMmbloTepHOoe  ylpaBlieHUE  TEXHOJOTHYECKHM  IPOLIECCOM,
sKcnepuMeHToM, obopyaoBanuem [Tekcr] : HayuyHoe u3nanue / B. B. Jlenucenko. - M. :
INopstuas muaMsA-Tenekom, 2009. - 606 c. ; 24 cm. - bubmmorp.: ¢. 558-592. - ISBN 978-5-
9912-0060-8. — (2 7k3.)

Penpkun, ILII. Mukpokontpomnepsl Atmel apxutektypsl AVR32 cemeiictea AT32UC3
[Tekct] : pykoBoactBo nosb3oBatesns / I1. 1. Penpkun. - M. : Texnocdepa, 2010. - 782 c. :
wi. + 1 an. ont. auck (DVD-ROM). - (Mup snektponuku). - bubmuorp.: c. 782. - ISBN
978-5-94836-217-5. — (1 2K3.)

Hoxymentarst MicroCHIP wa pycckom si3eike [DnektponHbiii pecypc]. — M.: OO0

"Mukpo-Uun". — Pexxum moctyma: www.microchip.ru/lit. — IepeBoa ocHoBbIBaeTCs Ha

TEeXHUYECKO JokymeHTauun kommnanuu Microchip Technology Incorporated, USA. —
(Pacmpoctpansiercst 6ecruiaTHO)

Penpkun, ILII. Mukpokontpomnepbl Atmel apxutektypsl AVR32 cemeiictea AT32UC3
[Texct] : pykoBoactBo mosb3oBatesns / I1. 1. Penpkun. - M. : Texnocdepa, 2010. - 782 c. :
wi. + 1 a1 ont. auck (DVD-ROM). - (Mup snekrponukn). — (Hayunslit poug Hb UT'Y)

%QW e Fp Aty %


http://www.microchip.ru/lit
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0) nepuoouueckue u30aHus

8) CRUCOK ABMOPCKUX MEMOOUYECKUX paspadbomox
1. Kpaco, B.M. YnpaBrneHue BHEIIHUMH YCTPOHCTBAMH Ha OCHOBE MHKPOKOHTPOJUICPOB

[DnexTponHbIit pecypce] : yueb. nmocodue / B. U. Kpacos. - DBK. - Upkyrtck : U3n-Bo UT'Y,
2009. - (KommbrotepHbie TexHONIOTUN B usuke ; 4. 5, pa3a. 1). - Pexxum mocryma: D43
"bubnuorex". - Heorpanuy. goctyi.

2) 6azvl OAHHBIX, UHPOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCTEMbl

JOKYMEHTAIUsl, OMUCAaHUE U MPUMEPHI pabOThl AJIE MUKPOKOHTPOJUIEPOB PA3IUYHBIX THUIIOB Ha

CalTax MpOU3BOAUTENEH:

http://microchip.com.ru/
http://www.microchip.su/
http://chipmk.ru/
http://avr.ru/
http://atmega.ru/
-« JY3 «bubmmorex» https://isu.bibliotech.ru/
- *DBC «JIane» http://e.lanbook.com/
-+ OBC «Pykont» http://rucont.ru
- *OBC «Aiibykey http://ibooks.ru
-B cucreme ooOpazoBarenpHoro moprana MIY  (http://educa.isu.ru/) pa3memieHbt

METOJMYECKHE Marepuanbl ©  3agaHus 1o  guciumuimHe  b1.0.14.05

«MH(popMaImOHHBIE TEXHOIOTHUN

V1. MaTepuajibHO-TeXHHYECKOe o0ecreyeHne JUCHUILTHHBI (MOTYJIs1)

6.1. YueOHO-1a00paTOpHOE 000PyI0BAHUE!

[IpakTHueckue 3aHsATHS IPOBOJSATCS B CIELIMATIBLHOM KJIACCE C COBPEMEHHON KOMIIBIOTEPHOI
TeXHUKON (5 cranmoHapHBIX KomibloTepoB 939NF4G-SATA2/AMD 1808MHz ¢ MouuTOpamu
SyncMaster 152v u 4 HoyrOyka Lenovo B590). [TpuGops! 1 nprHAUIeKHOCTH: MUKPOKOHTPOJLIEPHI
cemeiictBa PIC, Habop cBETOAMOAOB, NMOTEHLIHMOMETPHI, HAOOP COETUHUTEIbHBIX MPOBOJOB IS
CO3/IaHHSA CETH MHKPOKOHTposuiepoB. MmeroTcss nabopaTopHble YCTaHOBKHM, B KOTOPBIX
pEaNM30BaHO  YNpPABIEHUE C  IIOMOLIBID  MHUKPOKOHTPOJUIEPOB:  «l3yueHuwe  JBUXKEHUs
MaTEMaTUYECKOr0 MasTHHKA B BS3KOM cpene», «lMccnenoBaHue TEIUIOBBIX XapaKTEPUCTUKH
METauIoBY, «M3ydyenue muppakimoOHHbIX 3PPEKTOB C HU(POBLIM YIIPABICHUEM.

6.2. [IporpamMHoe obecrievyeHme:

WurerpupoBannas cpena paspaborku MPLab 7.60 (freeware, GeccpodHo) ansi CO3/aHUsA,
PETAKTHPOBAHUS U OTJIAJKH MPOTpaMM JJIT MUKPOKOHTPOJIIEpoB cemeiicTBa PIC, mpon3BoauMbIX
kommanuein  Microchip Technology. Cranmaptasie cpeactBa MS  Office  qms  pabotsr
MeTOoAMYeCKUMH Marepuaiamu. [Iporpamma mpocmotpa aokymentoB B PDF ¢opmare — Adobe

Acrobat Reader (ycnosust npaBooOiagatens, 6eCCpoyHO).


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/
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Ha cTannoHapHBIX KOMITBIOTEpAX B yUeOHOH ayJqUTOpUN YCTAaHOBJICHA ONepanonHas cucrema MS

Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha noyroykax — Windows 8 (WIN8 EM

— BCTPOCHHAas Oorn€paiioHHas CUCTEMA OT HpOI/ISBO,I[I/ITeJ'IH).

6.3. Texuuuyeckue U 31eKTPOHHbBIE CPeACTBA:
Bo Bpems eKIMOHHBIX 3aHATUN CTYyIEHTaM JEMOHCTPUPYIOTCS Ha SKpaHe JOMOJIHUTEIbHbIE
U BCIIOMOTraTebHble MaTepUabl (Ipe3eHTaluu, IPUMEPBI UCII0JIb30BaHUs IPOIPAMMHBIX KO/I0B)

VI1l. O6pa3oBaTenbHbIe TEXHOJIOTUH
KOHTpOJIB 3HAHUH MMPpOU3BOAUTCA BO BpPEMA CO6€C€I[OBaHI/I$I IIOCJIC BBIIIOJIHCHUA
JabopaTOpHON PabOTHI O COOTBETCTBYIOIICH TEME.
[l gomycka K UTOrOBOMY 3a4€Ty OT CTY/AEHTa TpeOYyeTCsl BBIIOJIHUTh KAK MUHUMYM OJIHO
3aIaHuC 110 KAXKXJAO0MY pa3Jcily Kypca.
I/I3yquHe JaHHOI'O0 KypCa HMACT B IUIAHC HaKOITUTEIIbHON CUCTCMbI, T.C. COACPIKATCJIIbHAA
JaCTb KaXAOro pasacia, KakK I[IpaBHIIO, 3aBCpHIACTCA OHINPOCOM BO BpPEMA BbIIIOJIHCHUA

1abopaTopHOi pabOThI IO COOTBETCTBYIOIIEH TEME.

VI1ll. Ouenouynbie MaTepuabl AJIsl TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOI
arrecTauuu

8.1. Ouenounsie matepuansl (OM)

®onn oneHouHBIX cpeacTB (POC) nmpeacTaBiIeH B IPUIOKCHHUH.
8.1.1. OneHo4HbIE CpeACTBA JIJISI BXOJHOTO KOHTPOJIS

Bxo0/1HOW KOHTPOJIb HE OCYIIECTBIISECTCS.

8.1.2. OueHOYHbIE CPEACTBA TEKYLIETO KOHTPOJISA
KonTtpoms 3a paboToii CTyIEeHTOB OCYIIECTBIISIETCS TOCPEACTBOM COOECETOBAHMUS TIPH 3aIIUTE

MU OTYETOB M0 JJAO0OPaTOPHBIM paboTaM.
Hwxe npuBenensl 3ajaHusl K HEKOTOPBIM pasieiaM porpaMMsl.

3amanus K pa3ieny 3

1. HarmcaTh mporpammy nepeiayn U npuema ogHoro Oaiita yepe3 COM — mopt ¢ ogHOTO
KOMIIbIOTEpA Ha IPYroi, COeTMHEHHBIN HYIb-MOJIEMHBIM KabeneMm.

2. HartmcaTh mporpammy niepeadn v mpuema oaHoro cumBoda yepe3 COM — mopr.

3. Hanucath mporpaMmy mnepegaud U HpueMbl CTpoku cuMBosioB depes COM — mopt
(TepMHHaANBHAS TIporpaMMa). UTeHHe U3 TIOPTa BHIIIOJHUTH B OTIIEIBHOM MTPOrPaMMHOM
MOTOKE C MOMOIIBIO TaiiMepa.

4. Hanmcarp nporpammy HacTpoiiku mapamerpoB COM — moprta W ero MHUIHMAIN3AINA B
OTJENLHOM OKHE, KOTOPOE BBI3BIBAETCS Uepe3 IiIaBHOE MEHIO. [oaKII0UnuTh 3T0 OKHO K
TEPMHUHAIBHON IPOrpamMMme.

5. Hanwmcares mporpammy ans pabotet ¢ COM — moprom mo mportokony RS-485 B

MIOJIYIYTUIEKCHOM PEKUME C MEPEKIIOYEHUEM PEXXUMOB "ipueM - nepenaya’. [Iporpamma
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yIIpaBJISeT ABYMS yCTPOHUCTBaMHU, O0BbETUHEHHBIMU B JIOKAJbHYIO ceTh. CHcTeMa KOMaH]
JlaHa B ONMCAHMUHU K YCTPOICTBAM.

6. Haniucatrs mporpamMmy yripaBiieHUs BHEIIHUM yCTPONCTBOM ISl UCCIIEIOBaHUS HArpeBa U
OXJIXKJIEHUS TEIUIONpOoBOAALIero crepxkHsa. CucremMa KOMaHJ JlaHa B OIMCAHUU K
YCTPOMCTBY.

7. Hamucate mnporpaMmy yrpaBi€HHs YCTPOHMCTBOM JUIsl HCCIEIOBaHMs AUDpakiuu
Ja3epHOro iy4a Ha menu. Cucrema KOMaH/ JaHa B OIUCAHUU K YCTPOMCTBY.

3amaHus K pasieny S

1. Hamucare mporpaMmy, mnokasbiBaroiiyro 3¢ @dekt Oerymumx OrHeil Ha CBETOJUOJHOMN
JINHEWKE.

2. VI3MeHUTh NpeapIIyLIyto MPorpaMMy, YTOObI «OeTyIiie OrHU» BBITOJIHSINCH Yepe3 OuH
CBETOAMOI.

3. HanucaTp nporpammy, uzMepsirontyto ¢ nomoibio AL HanpskeHne Ha MOTEHLMOMETpE
1 BeIBOASIIYyI0 ctapume 8§ Out pesynprara B PORTD mnst oroOpaskeHHs ¢ MOMOIIBIO
CBETOAMO/IOB KaXK/[bI€ TIOJICEKYH/IbI.

Ykazanue: CxondurypupoBatb PORTA kak aHanmoroBsiii Bxoja. BeiOpaTe pacmonoxeHue

pesynbrata U uctounuk HanpspkeHus Vref B peructpe ADCONI1 u BpeMeHHYIO KTy U

kanan B peructpe ADCONO. B nmaHHOM JEMOHCTPAIIMOHHOM YCTPOWCTBE HCIIONB3YeTCs

BHYTPEHHUI I'€HepaTop MUKPOKOHTpoJuiepa ¢ yacToroil 4 MI'm.

4. Hanucatb nporpaMmy, H3MEpSIOUIYI0 3HAu€HHE HANpsDKEHUS Ha IOTEHIMOMETpE
(BeiBosIe RAO MUKpOKOHTpoJIIepa) M MCHONb3YIOLIYI0 cTapiiue 8§ OUT pe3ynbTaTa Ajs
dbopMHUpOBaHUS 3aTEPKKH MEXKIy NEPEeKIIOYeHUSMH CBETOMUOMO0B. Takum 00paszom,
MOJTYYHTh «OETYIINE OTHUY» PETYITUPYEMOI YaCTOTHI.

VYkazanue: Jlns storo ckoHpurypuponath AL, BKIOYHUTH €ro, MpoBECTH H3MEpEHHE U

3anucaTh €ro pe3yibTaT uepe3 pabouuil perucTp B PErucTp, HUCMHONb3yeMbIH s

(bopMUpOBaHHUS 3a/I€PHKKH.

5. Hamwmcare nporpammy, BBIOJHSAIOIIYIO «O€rylue OrHM» C IIOMOIIbIO TaliMepa C

3aJIepKKON CBEUEHUS KaKJ0ro cBeToanoaa B 0,5 CeKyHIbI.

6. Ucnone3yto mpepeiBanue INT, HamucaTh mporpammy, BKIIIOYAIOIIYIO CBETOIUOJ IPH

Ha)KaTHUH KHOTIKH.

7. Ucnonb3yto npepsiBanue INT, Hanucarh mporpammy «Oerymue orHu». Hampasrnenue
JIBMDKEHUS «OTHEW» U3MEHSETCsl Ha IPOTUBOMOJI0KHOE MTPH HAXKATUU KHOIIKH.

VYkazanue: Mcnonb30BaTh Kakoi-1M00 perucTp Ui COXpaHEHHs HaIlpaBlICHUs, HAIIpUMED,

omucarth ero B 010Kke mepeMeHHbIX kak Direction. ITpu HakaTMu KHOMKH B TOANIPOrpaMMe

00pabOTKH MpEephIBAHUN MEHSITHh 3HAYEHUE OJTHOTO M3 ero OMTOB. IIpy BHIIOJHEHNHU CIBUTa

B OCHOBHOHM IIpOTpaMMe MPOBEPATH 3HAYCHHE ITOTO OWTa M HCIONb30BaTh KoMaHael BTFSC

u BTFSS s Beibopa HanpasieHus.
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8. MHcmomb3ys ALIll, npopaboTtarh mNpenblIynIyl0 MpOrpaMMmy, 4YTOOBI CKOPOCTh

MEPEKIIIOYEHUST CBETOMOIOB ObljIa PETyIHUpYyeMO M 3aBHCENa OT MOJOXKEHHS IBIKKA
MIOTEHI[IOMETPA.
3agaHus K pasjaeiny 6
1. Hamwucate mnporpaMmy, 3a)Kuramilyr cBeroauos B N mo3unmu npu MOJy4eHUU
koMauasl "N" or komnbiorepa. Komanny nocbuiate U3 000 TepMHUHAIbHOM
nporpaMMmbl Kommblotepa. [Ipu momydeHuu creayromed KOMaHIbl HPeablIyIni
CBETO/MO/1 I'ACHET, HOBBIH 3aropaerc.
2. Hanucarp nporpaMmy, MOCBUIAIOIIYIO B OTBET Ha KOMaHJAy KOMIIbIOTEpA 3HAUYECHUE
HaIpsDKEHUs Ha MOTEHLHMOMETpeE, nojiyueHHoe ¢ noMoiubto AL Yucno nmoceuiats B
BUJie HA0Opa CUMBOJIOB, 0003HAYAIOLIUX AECATUYHOE 3HAUECHUE HAIIPSKEHMSL.
3. Co3pmaTh JIOKaJbHYIO CEThb U3 HECKOJBKUX (>=2) MHUKPOKOHTPOJUIEPOB, KaXIbli W3
KOTOPBIX pearupyer Ha cBou aapec B popmate «SAAN», rie N — HoMep ycTpoiicTBa,
AA — anpec mukpoxontposuiepa (01", "02", "03" u T1.1.). B oTBeT Ha KOMaHIy
KOMITbIOTEpa Ha3zaja oTcbutaeTcs coodmienue B popmate "!AA". Takoit hopmaT oOmMeHa
630k k nporokory MODBUS.
3ananus K pasneny 9
1. Hanucatp nporpammy, peanusymoluyto noiayuenue aeckpunropa HID ycrpoiicTsa.
2. Hamucats mnporpammy, Bblaarouiyto cnucok USB  ycTpoHCTB, MOJIKIIOYEHHBIX K
KOMIIBIOTEPY.

3agagus K pazgeny 13

1. 3anmporpammupoBats npocteiiiee HID ycTpoiicTBo Ha 0CHOBE MUKPOKOHTPOJIIEPA,

BBIIAIOILETO O 3apOCy AECKPUIITOP YCTPOUCTBA U PETIOPTHI.

8.1.3. OneHOYHbIE CPEACTBA I IPOMEKYTOUHON aTTeCTAIINN

MaTepI/IaJ'ILI AJI TIPOBEACHU A TCKYIICTO U IIPOMEIKYTOYHOI'O KOHTPOJIA 3HaHUM CTYJACHTOB!

Komnierennum,
Ne Kontponupyemsie TemMbl
Bun koHTpOIIs KOMIIOHEHTBI KOTOPBIX
i\ (paznemnsi)
KOHTPOJIUPYIOTCS

CobecenoBanue MpH 3aliuTe Bce tembr

1, AOBELIHE TIpH. AT OI1K-4
TOTOBOM MPOTPamMMBbI

2. [TonroroBka K 3a4eTy Bce pazznensl OIIK-4

IIpuMepHLIN COUCOK BOIIPOCOB K 3a4ETY:

- [logkirroueHre BHEIIHUX YCTPONCTB

- PaGota BHeIHUX yCTPOMCTB uepe3 npepbIBaHUs

- Tunsl cBA3€M ¢ BHEIIHUMHU YCTPONCTBAMHU

- [IpoTokon ¢pusnyeckoro ypoBHst RS-232

- Koutpomnep COM-nopra. YcTpoilcTBO U IPUHLIUIT pabOThI
- S3p1k komang MODBUS
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- [Ipsamoe mporpammupoBanue koutpouiepa UART
- CneunansHble QYHKIUU A7 paOOThI C YIPABISIOIIUMU JIMHUSIMU
- dusnueckas u joruyeckas apxutekrypa USB
- Cocrasmstomue USB
- CoiictBa USB-ycTpoiicT
- [IpuHIIMIBI NEpenaun JaHHBIX
- Mexanu3m npepbiBaHUMA
- Pexxumbl iepeaun JaHHBIX
- Tunbl nepenay JaHHBIX
- Kanpel
- Kanaisl
- [TakeTsl
- KonrponsHnas cymma
- Tpan3zakuun
- CrannaptHsle 3anpocsl kK USB-ycTpoiicTBam
- leckpunrop ycrpoiicrsa
- Kondurypuposanne USB-ycTpoiicTB
- PuP-unentuduxaropsr USB-ycTpoiicTs
- CUMBOJIbHBIE UIMEHA YCTPOMCTB
- Knnacc CDC
- Knnacc HID
- Ctpyktypsl u dyakiuun Windows Setup API
- CemeiicTBO MuKpokoHTposuiepos PIC
- Peructpsl 0611ero u cnenuanbHOr0 Ha3HAUCHUS
- KoManip1 MukpokoHTpoiepa
- Ucnonp30BaHue NOpTOB BBOJA-BBIBOIA
- Pabora ¢ AL
- PaGora c Taiimepom
- Hactpoiika USART
- Coznanue USB yctpoiicTBa Ha 0CHOBE MUKPOKOHTPOJLIEPA.

Pazpaborunkn:
/s
Pjopes JIOLIEHT, K.().-M.H. B.U., Kpacos
4
(noonucw) (3anumaemas OOJIHCHOCTb) (unuyuanvl, pamunus)

[Tporpamma cocraBneHa B coorBercTBuu ¢ TpeboanusmMu @I'OC BO mo HampaBieHHIo
noaroroBku 11.03.04 DiekTpOHUKA ¥ HAHOXJIEKTPOHHUKA.

[Tporpamma paccMoTpeHa Ha 3aceaHnu kadeapsl oOmiel 1 kocMudeckoit huszuku UT'Y
« 14 » _wmapra 2022 .

[TpoTokon Ne _8 | 3aB. kadenpoii % B.JI. IlanepHsprii
,_/___/____"’___..._.

Hacrosimas mnporpamMma He MOKeT ObITh BOCHpPOM3BeeHA HHM B Kakoil ¢opme 0e3
NpeABapPUTEIbHOI0 NMCHMEHHOI0 paspelieHnst kKadeapbi-pa3padoTynKa NporpaMmsl.



