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1. Hesnu 1 3a1a4n AUCHUNIIMHBI (MOIYJIA)
OcHoOBHass wuenp Kypca — 3HAKOMCTBO C TEXHOJIOTMEH CO3[aHHUS CHCTEM YIIpaBJCHUS
COBPEMEHHBIMH JKCIIEPUMEHTAIbHBIMH KOMILJIEKCAMH, COCTABHOW YacCThIO KOTOPBIX SIBJISIFOTCS

pa3IMYHbIC YCTPOMCTBA, BHIIOJHEHHBIC HA OCHOBE MHKPOKOHTPOJLIEPOB.
JI1st TOCTHKEHUS JaHHOM I1eJId OBbLIN IIOCTABJICHBI 3Ad0a4u.

¢ M3YYUTH OCHOBBI ITPOrpaMMHUPOBAHUSA MUKPOKOHTPOJIJICPOB B CUCTEMAX YIIPABJIICHHUA

(U3NIECKUM IKCTIEPUMEHTOM;

® JIO3BHAKOMHUTLCA C COBPCMCHHBIMU HpO6HeMaMI/I aBTOMaTHU3all TCXHOJIOI'MYCCKUX

MPOLECCOB, YIIPABICHUS CPEACTBAMU KOMMYHUKAIUH.

2. Mecro pucuuminnsl (moayJs) B crpykrype OIIOIT

OnHUM M3 HamnpaBl€HUH MOJEPHU3ALUU POCCUICKOrO 00pa3oBaHMs SBISIETCS uUHmezpayus
JMCLIUIUIMH €CTECTBEHHOHAYYHOTO IUKIIA. JIaHHBI KypC COOTBETCTBYET ATOM KOHICIIUH, T.K. IPU
€r0 M3Y4YCHUH HCIIONB3YIOTCS Pa3/Aeibl M TEMBI CIEAYIOMINX TUCIUILINH:

e wuH(popMaruka (mporpammupoBanue Ha si3pike C++/Pascal, 06paboTka 1aHHbIX,
apxutektypa I1K, jokanbHbIe U r100aIbHbIE CETU. apXUTEKTYpa ceTel, 2IEMEHThI
YHCIICHHBIX METO/IOB, KOMIIBIOTEPHBII 3KCIIEPHUMEHT B (DH3HKE);

e BhICHIas MaTeMaTuKa (IuddepeHnanIbHOe U UHTErpajJbHOE HCUUCICHUE, METOIbI
MaTeMaTH4eCcKo pu3ukm);

B pesynbrare u3ydeHus JaHHOTO Kypca CTYAEHT MOJIydaeT MpeACTaBIeHHe 0 (QYHKIIMOHUPOBAHUN
MHUKPOKOHTPOJUIEPHBIX CHCTEM H MPHOOPETAET HABBIKK M YMEHUS 110 CO3JJAaHHUIO TPOTPAMMHOTO
oOecrieYeHus AJIsl YIIPaBICHHUS TAKUMH CUCTEMaMHU.

Kpr «OcHOBEI MPOCKTUPOBAHUA MUKPOKOHTPOJIJICPOB» OTHOCUTCA K BapHaTHBHOW YacTH

mukiia gucuumindg bl. Y geasgercs nuctuiummHoil mo Beioopy (AB).

3. TpeOoBaHusA K pe3yJIbTATAM OCBOCHHMS AUCHUILIMHBI (MOAYJIs1)

Kypc «OCHOBBI IPOEKTHPOBAHUS MUKPOKOHTPOJIEPHBIX YCTPOMCTBY», C YUETOM MOJIOKEHUN
(benepanbHOro TrocyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa BBICIIETO MPO(ECCHOHATBLHOTO
o0pa3oBaHMs MPHU NOArOTOBKE OakaynaBpa 1o HanpasieHuto 03.03.02 dusuka, 1o3BOJISIET CTYACHTY

MPUOOPECTH CIEAYIOMINE KOMITETCHITHH:

- CIOCOOHOCTBIO HCITONTB30BaTh OCHOBHBIE METOJBI, CIOCOOBI M CpPEACTBa IOyYeHHUS,
XpaHeHus1, mepepadoTku HH(POpPMAIMKM M HaBBIKK pabOTBl C KOMIBIOTEPOM Kak Co
cpenctBoM ynpasinenus nadopmanueii (OI1K-5);

- CHOCOOHOCTBIO HCHOJb30BaTh CIELMAIU3UPOBAHHBIE 3HAHUS B 00JacTH (DU3MKM JUIs

ocBOCHHS TPOGMITBHBIX prsrueckux auciuruin (ITK-1).



B pesynbrare nuzyueHus JUCIUTIIIMHBI CTYACHT JODKCH:

3HAMb: TPUHITUIIEI TIOCTPOSHUS M PabOTHI YCTPONCTB HA OCHOBE MUKPOKOHTPOJIJIEPOB, OCHOBHBIC
METO/bl MPOEKTUPOBAHUSL ITUX YCTPONCTB M MX MPUMEHEHHE B aBTOMATU3UPOBAHHBIX
CHUCTEMax YIpaBJICHUS PA3JIMYHOTO HA3HAUCHUS,

ymems: TIPOCKTUPOBaTH W TNPOrPAMMHPOBATH CXEMbl BBIYMCIUTEIBHBIX YCTPOWCTB Ha
MHUKPOIIPOIIeCCOpax;

6é1ad0emp. OCHOBAaMM IIPOCKTUPOBAHUSI CHUCTEM Ha MHUKPOIPOILIECCOpPAX, HABBIKAMH K
CaMOCTOATEIILHOMY U3YYEHHUIO0 COBPEMEHHBIX MUKPOIIPOILIECCOPOB.

4. O0beM AUCHUNIMHBI (MOAYJIS) M BUbI Y4eOHOH padoThI

Bcero CemecTpsl
Buj yue6Hoii paGoThbl uacos / 8
3a4YEeTHbBIX
eIMHHUIY
AyIMTOpHBIE 3aHATHS (BCEro) 54/1,5 o4
B ToMm uncne: - - -
Jlexun
[Ipaktuueckue 3ausarus (I13)
JlaGopaTopHsbie padoTsr (JIP) 44/1,22 44
KCP 10/0,28 10
CamocrosiTesibHasi padoTa (BCero) 54/1,5 54
B ToMm uncne: - - -
Brinonnenue npaktuyeckoro 3ananus (113), 50/1,4 50
co0eceloBaHuE 0 Pe3yJbTaTaM paboThI
[ToaroroBka k 3adery 4/0,11 4
KonTakTHas padora (Bcero) 59,4/1,65 | 59,4
Bua mpomexyTouHoii artectaruu (3a4er, SK3aMeH)
OO6mast TpyA0€MKOCTh 9aChl 108 108
3a4eTHBIC €TMHUIIBI 3 3

5. Conepxanme I CHUILTAHBI (MOTYJISA)

5.1. Conep:xanue pa3iesi0B U TeM JUCHUIIMHBI (MOIYJIS)

Paszpen 1. CBA3p KOMIBIOTEPA C BHEIIHUMHU yCTPOWCTBAMU
1.1. IlogxnrovyeHne BHEMIHUX YCTPOHCTB
KonTpomnnep ycrpoiictBa
1.2. PaGoTa BHEIIHUX yCTPOMCTB Yepe3 MpepbIBaHUS
KonTponnep npepoiBanuit
1.3. Tunsl cBsizelt C BHEIHUMHU YCTPOMCTBaMHU



[TapannensHas cBsa3b. PCI c10Thl pacinpenus
[TocnenoBarenbHast CBSI3b, KOMMYHUKAIIMOHHBIC TTOPTHI
[TpuHIMITEI OpTaHU3AIUN TTOCIEA0BATEIHFHON CBS3H
Pazpen 2. COM — nopt KoMmbroTEpa
2.1. Ilpotokon ¢pusnveckoro ypoBHs RS-232
duznyeckas cpejia nepeaayu JaHHbIX
Jlvuaum cBs3u
OOMeH TaHHBIMHU
2.2. KonTtpomnep COM-niopra. YCTpOHCTBO U IPUHITUI paOOThI
Bxonusie peructpet UART
2.3. IIporokon RS-485. Coznanue J0KaIbHOU CETH
2.4. [IpoToKoIIbI Iepeaaun JaHHbBIX 110 CETU
SI3eik koMang MODBUS
Pazgen 3. IlporpammupoBanne COM — mopta
3.1. ITpsamoe nmporpammupoBanue koutposuiepa UART
Nunmmanuzanus COM — mopra
UreHue u3 mopTa M 3amuch B MOPT
3.2. IIporpammupoBanue B Windows
Oyukimn WINAPI u tunbl qanssix i padots ¢ COM — moprom
Nuannmanusanusa nopra
UreHne U3 1opTa U 3alKch B MOPT
PaboTa ¢ mopToM B OT/IETHHOM NMPOTPAMMHOM TTOTOKE
Crneuunanbable QyHKIUU 171 paOOThI ¢ yIPaBISIOUUMU JINHUSIMU
Pazymen 4. USB — mopt koMmmsroTepa
4.1. ®usndeckas u jorudeckas apxurekrypa USB
4.2. Cocrasnsromue USB
4.3. CoiictBa USB-ycTpoiicTB
4.4, [TpuHUMIIB IEpeIavn JaHHBIX
4.5. MexaHu3M npepbIBaHUM
4.6. PexxuMbl iepeaun JaHHbBIX
4.7. Jlornueckue ypoBHH OOMEHA JaHHBIMU
4.8. Ilepenada naHHbBIX 110 YPOBHIM
4.9. Tumnbl mepeaay JaHHBIX
Pasznen 5. Ctpykrypa naHHBIX
5.1. Kazpsl
5.2. KoHeuHble TOUKH
5.3. Kanansl
5.4. Iaketsr
5.5. KoHTponbHas cymma
5.6. Tpanzakuuu
Pasnen 6. 3anpocel k USB-ycrpolicTBam
6.1. KordurypannoHHblii naker
6.2. CrangaptHsbie 3anpockl kK USB-yctpoiictBam
6.3. JleckpunTop ycTpoicTBa
Pazgen 7. Cucrema Plug and Play (PnP)
7.1. Kondpurypupoanue USB-ycTpoiicTB



7.2. Hymepanus USB-ycTpoiicTB
7.3. PuP-unentudukaropst USB-ycTpoiicTs
7.4. CUMBOJIbHBIE IMEHA YCTPONCTB
Pazgen 8. Knaccst USB ycrpoiicTB
8.1 Knacc CDC
8.2 Knacc HID
Cnemudukamus HID-ycrpoiictB
[Topsanox odmena nanubivu ¢ HID -ycTpoiicTBoM
VYcranoka apaiisepa HID-ycTpoiicTBa
CrpyKTypa JecKpunTopa penopra
3anpocs! k HID-ycTpoiicTtBy
HNHucTtpymeHTsI
Hpaiisepst anis HID-yctpoiicts B Windows
8.3. pyrue knaccsl USB
Paznmen 9. Pabora ¢ USB ycrpolicTBamu.
9.1. Crpyktypsl 1 ¢pynkimu Windows Setup API
9.2. Crpyktypsl 1 ¢pyHkimu Windows HID API
Paznen 10. MUKpOKOHTpOJIIEP — OCHOBHOM ~ AJIEMEHT YINPaBJIECHUSI BHEILIHUM YCTPOHCTBOM
10.1. CemeiictBo MukpokoHTpoiuiepos PIC
Opranuzanus namMsaTu
10.2. Peructpsl 00IIET0 U CHISIUATBHOTO HA3HAYCHHUS
Paspnen 11. [IporpaMMupoBaHre MUKPOKOHTPOJLIIEPA
11.1. KomaH1b1 MUKPOKOHTpPOJLIEpA
11.2. OcHOBBI TpOrpaMMHPOBaHUs Ha AcceMOuepe
Cpena nporpammuposanust MPLAB
[Iporpamma Ha AccemOepe
11.3. IIpumepsl mporpaMMUpPOBaHUS
Vcnonb30BaHue MOpTOB BBOJA-BbIBOIA
Opranuzanus 3aepixex
Pa6ora ¢ ALIII
PaGora c Taiimepom
IIpepsiBanus
Pasznen 12. Berpoennsiit COM — nopT MUKpOKOHTPOJLIEPA
12.1. Hactpoiika USART
12.2. ITpuem n nepenava JaHHBIX
Paznen 13. Berpoennsiit USB — mopt MukpokoHTposuiepa
13.1. Coznanue USB ycTpoiicTBa Ha OCHOBE MUKPOKOHTPOJLIEPA.
13.2. Ilpuem u nepenada JaHHbIX.

5.2 Pa3nenbl JMCUUILIMHBI U MEXKIUCHUIIIMHAPHBIE CBA3H C 00ecnieYnBaeMbIMHU
(mocseAyOIMMMHU) JUCHUIIIMHAMUA

JuciunnuHa npenoaaéres Ha YeTBEPTOM Kypce oOydeHHs: 0akaiaBpoOB, MOATOMY 00ECTIEeYMBAEMBIX
(mocneayonmx) TMCUUIUINH HE UMEETCSI.



5.3. Pa3znennbl 4 TeMbl TUCHMILIHH (MO1YJIei) M BUBI 3AaHATHH

Ne | HaumenoBanue | HammenoBanue Buel 3aHsTHI B acax
n/n paspena TEME JIek. Hpaer. Cemun Jlad. CPC | Bcero
3aH. 3aH.
CBs3b
1 Paznen 1 KOMIIbIoTEpa € 4 2 6
BHEIIIHUMU
YCTPOMCTBAMU
2 Pasen 2 COM — nopr 2 10 12
KOMITBIOTEpA
ITporpammupoBan
3 Pasznen 3 sie COM — nopra 14 12 26
4 Paznen 4 USB —nopr 2 2
KOMITBIOTEpA
MuUKpOKOHTpOILIIE
P — OCHOBHOM
5 Paznen 10 DJICMCTHT 2 2
yTpaBJICHUS
BHEIIIHUM
YCTPOMCTBOM
[IporpammupoBan
6 | Pasmenll e 16 12 | 28
MHUKPOKOHTPOJLIE
pa
Bcerpoennsbii
7 | Paspen 12 COM = nopr 6 12 | 18
MHUKPOKOHTPOJLIE
pa
Bcerpoennsbii
8 | Pasmen 13 USB —nopr 2 6 8
MHUKPOKOHTPOJLIE
pa
6. IlepeyeHb ceMMHAPCKHX, IPAKTHYECKUX 3aHATHI 1 J1a00PAaTOPHBIX PadoT
Ne Ne pasnena u HanmeHnoBaHne ceMHHapOB, Tpyno | Ouenounsie | @opmup
n/n TEMBbI NPAaKTUYECKUX U JIAOOPATOPHBIX eMKOCT | CcpelcTBa yeMble
TV CTIATUTHHBI pabot b KOMIIeTe
(Moays) (gacsl) 30005051
1 2 3 4 5) 6
1. | Pazgen1 CBs13p KOMIIBIOTEPA C BHEIIHUMHU cobece. I1K1
YCTPONCTBAMU 4
I1K5
2. | Paznmen 2 COM — nopt xommbroTepa 5 cobecen. ©
3. | Pazmen 3 [MporpammupoBanne COM — mopra 14 cobece.
4 Paznen 11 [IporpammupoBanue cobece.
MHUKPOKOHTpOJLIEpa 16
5 Paznen 12 Berpoenssiit COM — nopt cobece.
MUKPOKOHTPOJIIIEPA 6
6 Paznen 13 Bcerpoennsiit USB — nopt cobece.
MUKPOKOHTPOJITIEpA 2




6.1. [li1an camoCcTOSATEILHOM PadOTHI CTYAEHTOB

Ne Tema Bun 3amanue Pexomennyemas KomnnuectBo
HeJl. CaMOCTOSITENIbHOM auTepaTypa 4acoB
paboThI
1. Cas3pb CamocrosiTenbHoe | YTiyOuTh
KOMIIBIOTEpA C U3y4deHHE CBOM 3HAHUS [1.2]
. , 6
BHEUTHUMU TEOPETUYECKOIO 0 TAHHOM
yCTpoiicTBaMu Marepuana TeMe
2. IIporpammuposa | CamoctosarensHoe | Hamucath
nue COM — BBIIIOJIHEHUE porpaMmmy
mopTa 3aJJaHHii BO BpEMsI [1] 18
nabopaTopHOU
paboTsl
3. [IporpammupoBa | CamocrositensHoe | - Hanmucats
Hie BBINOJIHEHUE nporpamMmy
3a/[aHUi BO BpeMs [1] 12
MHKPOKOHTPOILL | 1o satopHoii
epa palboThI
4. Bcerpoennsiit CamocrostensHoe | Hamucath
COM - nopt BBITTOHCHNC IpOrpamMmy
3aJlaHKUi BO BpeMs [1,2] 12
MHKPOKOHTPOIT | 1o 5 naroproit
epa palboThI
5. Bcerpoennsbiin CamocrositensHoe | Hamucatp
USB — nopr BBITIOTHCHNC porpaMmy
3aJJaHUI BO BpeMs [1,2] 6
MHKPOKOHTPOIT | 1o 5 naroproit
epa paboThI
6. [TonroroBka K 3adety 4

6.2. MeToanueckue yKa3aHHs 110 OPraHU3ALUHM CAMOCTOSATE/IbHOI padoThl CTY/1eHTOB

K coBpemeHHOMY cHenManucTy OOLIECTBO MPEABSIBISIET AOCTATOUYHO LIMPOKHH IMepedeHb
TpeOOBaHUI, CpeAM KOTOPHIX HEMAJIOBAKHOE 3HAUYEHHE HMEET HaJIM4yhe Yy BBITYCKHUKOB
OTIpEe/IeNIEHHBIX CIIOCOOHOCTEH M YMEHMSI CaMOCTOSITENIbHO JOObIBaTh 3HAHMSI W3 PA3IUYHBIX
HMCTOYHUKOB, CHUCTEMAaTH3UPOBATh IMOJIYYEHHYIO HWH(OpMaluioo, JaBaTh OLEHKY KOHKPETHOM
¢unancoBo curyaruu. GopMupoBaHHE TaKOTO YMEHHUS MPOHMCXOJUT B TEUEHHE BCEro Mepuoja
0o0y4yeHHs uepe3 yJacTue CTYJCHTOB B JJAOOPAaTOPHBIX SKCIIEPHUMEHTAX, BBIMOJIHEHNE KOHTPOJIBbHBIX
3aJlaHul, HalMcaHWe KyPCOBBIX U BBINYCKHBIX KBaIM(QHUKAMOHHBIX paboT. Ilpu »sTOM
camMoCTOsITeNIbHAsl paboTa CTYJIEHTOB UIPaeT PELIAIOIIYI0 POJIb B XOJI€ BCEro y4eOHOro mpoiiecca.

CamocrodTenbHas paboTa peanu3yercs:

1) HenocpeacTBEHHO B POLIECCE ayAUTOPHBIX 3aHATHI - HA MPAKTUYECKUX 3aHITUSX, IPH

BBITIOJTHCHUH JTA0OPATOPHBIX PabOT.



2) B koHTakTe ¢ mpenoaBaTeieM BHE PAMOK PaCIUCaHHS - HA KOHCYJIBTALUSX [0 YYeOHBIM
BOIIPOCAM, B XO/I€ TBOPUYECKUX KOHTAKTOB, IIPH JTMKBUIAINH 33 JOJDKCHHOCTEH, TIPH
BBITTOJIHEHUH WHAUBHTYyaJbHBIX 3aJaHUN U T. 1.

3) B OubGnmoteke, 1oMa, B OOIIEKUTHH, Ha Kadepe MPH BHIOJHEHUH CTYACHTOM y4eOHBIX U
TBOPYECKHX 3a/1a4.

I'paHuIBl MEXKYy STUMH BUAAMH PabOT IOCTATOYHO Pa3MBITHI, @ CAMH BUIBI
CaMOCTOSATENILHOI paboThl epecekaroTcsa. Takum 00pa3oM, caMOCTOSITeNIbHON paboTa CTyICHTOB

MOJKET OBITh KaK B ayJUTOPUH, TaK U BHE €€.

7. [IpuMepHasi TeMATHKA KYPCOBBIX Pa0oT (MP0EeKTOB) (MPU HAJIUYHNH)

KypcoBbie IpOEKTHI HE PEyCMOTPEHBI.
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8. YueOHo-MeTOMMYeckoe 1 MH(OPMAIHOHHOE O0ecreyeHne TUCIHUILTHHBI (MOTYJIfA):

a) OCHOBHas Tumepamypa

1.

2.

Kpacos, B.M1. VnpasneHue BHEIIHUMHU YCTPOMCTBAMHU Ha OCHOBE MHUKPOKOHTPOJLIEPOB
[DnexTpoHHEIH pecype] : yuebd. mocodue / B. U. Kpacos. - DBK. - Upkytck : M3a-so UT'Y,
2009. - (KoMmbproTepHbIe TEXHOJOTUH B GU3HKE ; 4. S5, pa3a. 1). - Pexum moctyma: DU3
"bubmmorex". - Heorpanud. 10ocTyII.

Suenkos, B.C. Mukpoxontposepsl MicroCHIP : Ilpaktuy. pykoBoactso / B. C. SlueHkos.
- 2-¢ w3A1., ucnp. u aoi. - M. : ['opsiaas muaus-Tenexom, 2007. - 278 ¢. : uin. ; 21 cm. - ISBN

5-93517-203-8. — (10 3K3.)

0) donoanumenvhas aumepamypa

1.

Kpacos, B.M. Vnpasnenue Buemnumu ycrpoiicteamu uepe3 USB-unrepdeiic [Tekcr] :
yuaeb. mocodue / B. U. Kpacos, B. JI. [lanepnsiii ; MpkyTckwuii roc. yH-T. - UpkyTck : M31-Bo
Ury, 2011. - 199 c. : tadmn., rpad. ; 21 cm. - (KommbroTepHBIE TEXHOJIOTHA B (U3HKE ; 9. 5,
pasn. 2). — (1 2x3.)

Henucenko, B.B. KowmmbloTepHoe  ympaBieHME  TEXHOJIOTMYECKHM  IIPOLECCOM,
JKCHepuMeHToM, obopyaoBanueMm [Tekct] : HayuyHoe uznanue / B. B. Jlenucenko. - M. :
Tlopsiaas muaMsS-Tenexom, 2009. - 606 c. ; 24 cm. - bubnmorp.: c. 558-592. - ISBN 978-5-
9912-0060-8. — (2 7k3.)

Penpkun, ILIT. Muxpokontpomnepsl Atmel apxutektypsl AVR32 cemeiicta AT32UC3
[Tekcr] : pykoBoactBo monb3oBatens / 1. I1. Penpkun. - M. : Texnocdepa, 2010. - 782 c. :
wi. + 1 2. ont. auck (DVD-ROM). - (Mup snektponuku). - bubmuorp.: c. 782. - ISBN
978-5-94836-217-5. — (1 7k3.)

JoxymenTtaist MicroCHIP na pycckom si3bike [DnektponHbii pecypc]. — M.: OO0

"Mukpo-Hun". — Pexum moctyma: www.microchip.ru/lit. — IlepeBox ocHoBbIBaeTCS Ha

TeXHUYECKOW mokymeHTaruu kommanuu Microchip Technology Incorporated, USA. —
(Pacmipoctpansiercs 6ecriaTHO)

Penpkun, ILIT. Muxpokontpomnepsl Atmel apxutextypsl AVR32 cemeiicta AT32UC3
[Tekct] : pykoBoactBo monb3oBatens / 1. I1. Pegpkun. - M. : Texnocdepa, 2010. - 782 c. :

wi. + 1 3. ont. auck (DVD-ROM). - (Mup snekrponukn). — (Hayunsiit poug Hb UT'Y)

%gm e S5 11y %’
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B) npoepammuoe obecneyeHue
WNuterpupoBannas cpema paspadbotrku MPLab 7.60 (freeware, OeccpouHo) s CO3AaHMS,
PEMAKTHPOBAHUS U OTJIAJKH MPOTPaMM i MUKPOKOHTPOJIIEpoB cemeiictBa PIC, mpon3BoanMbIX
kommanuedr  Microchip Technology. Cranmaptasie cpenctea MS  Office  ais  paGotsr
METOIUYECKUMU MaTepuanamu. [IporpamMma mpocmotpa gaokymeHToB B PDF ¢dopmare — Adobe
Acrobat Reader (ycioBust mpaBoo0siaarens, 66cCpovHO).
Ha cranmoHapHbIX KOMITBIOTEpaX B y4€OHOW ayUTOPUU yCTAHOBJICHA OreparnronHas cucrema MS
Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha Hoytoykax — Windows 8 (WIN8 EM
— BCTPOEHHAsI OTIEPAI[HOHHAs CUCTEMA OT MPOU3BOIMTEIISA).
T) Oa3bl OAHHBIX, UHPOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbIE CUCTEMbL
JOKYMEHTAITUs, ONTUCAHHE W TMPUMEPBI pabOThI JJIT MUKPOKOHTPOJUICPOB PA3IMYHBIX THUIIOB HA
calTax MpOU3BOAUTENEH:

http://microchip.com.ru/
http://www.microchip.su/
http://chipmk.ru/
http://avr.ru/
http://atmega.ru/
-+ DU3 «bubmmorex» https://isu.bibliotech.ru/
- *DBC «JIanp» http://e.lanbook.com/
- *DBC «Pykonm» http://rucont.ru
-+ OBC «Aidyke» http://ibooks.ru
- B cucreme oOpasoBarenpHoro mopraia WI'Y  (http://educa.isu.ru/)  pasmerieHs

MeToaudeckue wmatepuanbl u 3amganus mo aucuumiauHe b1.B.J1B.09.02. «OcHoBBI

MMPOCKTUPOBAHUA MUKPOKOHTPOJUICPHBIX YCTpOﬁCTB>>.

9. MaTepuaJbHO-TeXHHYECKOE 00ecnedyeHne JMCIUILIMHBI (MOLYJ15):

[IpakTHyeckue 3aHATUS IPOBOAATCS B CIIEUATILHOM KJIACCE C COBPEMEHHON KOMITbIOTEPHOM
TexHUKoH (5 craunoHapHbIX KoMmibioTepoB 939NF4G-SATA2/AMD 1808MHz ¢ monutopamu
SyncMaster 152v u 4 nHoytOyka Lenovo B590). [TpuGops! 1 npuHaAIEKHOCTH: MUKPOKOHTPOJIEPHI
cemeiictBa PIC, Habop cBeTOAMOAOB, NMOTEHLUMOMETPhI, HAOOP COEAMHUTENBHBIX MPOBOJIOB IS
CO3JIaHUsI CETH MHUKPOKOHTpoJulepoB. MmeroTcst nabopaTopHble YCTAaHOBKH, B KOTOPBIX
peann30BaHO  yMpaBJIEHHE C  TIOMOIIBI0  MHUKPOKOHTpOJUIEpOB:  «M3yueHuwe  JBIKEHHS
MaTeMaTHYeCKOTO MasTHUKAa B BS3KOW cpeme», «VcciaemoBaHWe TETUIOBBIX XapaKTEPUCTUKU
MeTauoBy, «M3ydyenue nuppakiiMoOHHBIX Y3PPEKTOB C HU(POBLIM YIPABICHUEM.

10. O0pa3oBaTebHbIEC TEXHOJIOTHH:

KoHTpons 3HaHMH TPOM3BOTUTCS BO BpeMs COOECEOBAaHUS TIOCIE BBHIOJHEHUS
nabopaTopHON pabOThI O COOTBETCTBYIOIICH TEME.

Jlnis nomycka K HTOrOBOMY 3au€Ty OT CTyJeHTa TpeOyeTcs BBIIOJHUTh KAK MUHUMYM OJJHO

3aJlaHuE M0 KKIOMY pasJieny Kypca.


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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I/I3yquI/Ie JaHHOT'O KypcCa HACT B IIJIAHC HaKOITUTEIIbHOM CUCTEMBI, T.C. COACpPKaTCIbHAA

4aCTb KaXxaoro pasacia, KakKk I[IpaBHIO, 3aBCpHIACTCA OIPOCOM BO BpPEMA BbIIIOJIHCHUA

nmabopaTopHOi pabOTHI O COOTBETCTBYIOIICH TEME.

11. Ouenounsbie cpeacra (0OC):

@®onp oueHouHbIX cpeacTB (POC) npencraBieH B MPUIOKEHHUH.

11.1. OueHouHsble cpeCTBA AJIs1 BXOJHOTO KOHTPOJISA

BXOHHOﬁ KOHTPOJIb HE OCYHIECTBIACTCA.

11.2. OtieHOUHBIE CpEACTBA TEKYIIETO KOHTPOJIS

KoHTpouib 32 paboTOM CTYIEHTOB OCYILECTBISIETCS TOCPECTBOM COOCCEIOBAHUS TIPH 3aIIUTE

HMMH OTYETOB IO J1TA00OPATOPHBIM paboTaM.

Huxe INPUBCACHBI 3aIaHHA K HCKOTOPBIM pa3aciiaM IIporpaMmabl.

3agagus K pazgeny 3

1.

Hanmcars nmporpamMmy nepenauu u npuema ogHoro 6aiita yepes COM — mopt ¢ oxHOTO

KOMIIBIOTCpA Ha prrOﬁ, COCUHECHHBIN HYJIb-MOJACMHBIM KabejeM.

. Hanmucatp mporpammy nepenauu u mpuema ogHoro cumpoia yepes COM — mopr.

Hanmcares mporpammy mepenaun W MpueMbl CTpoku cuMBojioB dyepe3 COM — mopr
(TepMuHanbHas MporpaMma). UteHue u3 mnopra BHIIOJIHUTH B OTAEIBHOM MPOrPaMMHOM

ITOTOKEC C TIOMOIIBIO TaﬁMepa.

. Hamucarp nporpammy Hactpoiiku napamerpoB COM — nopTa v ero MHMLIMAINW3ALUU B

OTIEITFHOM OKHE, KOTOPOE BBI3BIBACTCS Uepe3 TIaBHOE MEHIO. [0IKII0UnTh 3TO OKHO K
TEPMUHAIBHON IIPOrpaMME.

Hanucates mporpammy mius paborsl ¢ COM — moprom mno mportokony RS-485 B
MOJTY TYTIJIEKCHOM pEXHME C MEPEKII0YeHNEM pexXUMOB "ipueM - nepenaya’. [Iporpamma
YIpaBISIET IBYMsI YCTPOUCTBAMH, OOBETMHEHHBIMH B JIOKAIbHYO ceTh. CHCTeMa KOMaH/I

JlaHA B OIIMCAaHUM K YCTPONCTBAM.

. Haniucartsp nporpammy yinpabJICHUS BHCUIHHUM yCTpOfICTBOM IJI UCCIICNOBAaHUA HArpeBa u

OXJIAXKJACHUS TCIUJIOMPOBOAALICTO CTCPIKHA. Cucrema KOMaHJA JaHa B OIIMCAHUHU K

YCTPOWCTBY.

7. Hammcatp mnporpaMmy ympaBlICHHs YCTPOWCTBOM ISl MCCIENOBaHUS IUDpaKIu

JIA3€PHOI'0 JIy4da Ha LICIIH. Cucrema KOMaH/J JaHa B OITMCAHHU K yCTpOﬁCTBy.

3amanus K pa3neny S

1.

Hamucate mporpammy, mokasbiBaromyo 3G@extT Oerymux OrHeil Ha CBETOIUOJIHOU

JINHEHKE.
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2. I3MeHUTH Npeablayllyio IporpaMMy, 4ToObl «OeryIire OrHu» BBITOJHSIUCEH Yepe3 O1H
CBETOJIUO/I.

3. Hanucats mporpammy, uzmepsitoiyio ¢ nomoiisio ALl HanpsbkeHne Ha TOTEHIIMOMETpE
U BBIBOAAIIYI0 crapuire 8§ Out pesynbratra B PORTD ans oroOpaskeHHS ¢ MOMOILBIO
CBETOJMOJIOB KaX/IbI€ MOJICEKYH/IBI.

Ykazanue: CxondurypupoBate PORTA kak aHaoroBwlii BXoj. BbriOparh pacrosoxeHue

pesynbrarta U ucrounuk HampsokeHus Vref B peructpe ADCONI u BpeMeHHYIO MIKaldy U

kaHan B peructpe ADCONO. B maHHOM JIE€MOHCTPAIlMOHHOM YCTPOWCTBE HCIIONB3YETCS

BHYTPEHHUI T'eHepaTop MUKPOKOHTpoJIIIepa ¢ yacToToil 4 MIm.

4. Hamucath mnporpaMmy, H3MEpSIONIYyI0 3HAUEHHWE HANPSOKEHHs HA TOTEHIIMOMETpE
(BeiBogie RAO MHKPOKOHTpOJUIEpa) M HCIOJB3YIOIIYIO CTapiiue 8 OUT pe3yibTara s
dbopMHupoBaHUS 3aIEPKKH MEXKIy MEPEeKIIOYCHUSIMH CBETOIMOM0B. Takum 00paszom,
MOJIy4YUTh «OerylIre OrHI» PEeryJIupyeMoi YaCTOTHI.

Yxazanue: [[ns storo ckonpurypupoBats AL, BKIOYUTH €ro, MpOBECTH H3MEPEHUE U

3amycaTh €ro pe3yjibTaT depe3 pabouymid perucTp B PErucTp, HUCIONB3YEeMBIH IS

(bopMHUpPOBaHHUS 3a/IEPIKKH.

5. Hamwmcate mporpammy, BBIOJHSAIOIIYIO «Oerylide OTHH» C TOMOIIbI0 TaiiMepa ¢

3aJIEpP’KKON CBEYEHHUs KaK0ro ceeroanoza B 0,5 cexyHabl.

6. Ucnons3yto npepsiBanue INT, Hamucats mporpamMmy, BKIIIOUYAIOILIYH) CBETOJUOJ MpHU

Ha)KaTHH KHOITKH.

7. Ucnonb3ywo npepsiBanue INT, manmucarh mporpammy «Oerymme oraHu». Hampasrnenue
JIBUKECHUS «OTHEN» M3MEHSIETCS Ha TMPOTUBOIMOIOKHOE TP HAKATHH KHOTIKH.

VYkazanue: Mcronb3oBaTh KaKOH-TMO0 PETHCTp ISl COXpAHEHHUs HAMpaBJICHUS, HAIIPUMED,

omucarh ero B 0j10ke nepeMeHHbIX kak Direction. [Tpu HakaTMU KHONKH B TOANIPOTPaMMe

00paboTKu MpephIBaHUN MEHATH 3HAYEHHUE OJHOTO U3 ero OMTOB. [Ipu BHITIONHEHUU CIIBUTA

B OCHOBHOU IIporpaMMe MpoBepsTh 3HaUEHUE 3TOT0 OUTa U UCIoNb30BaTh koMauasl BTFSC

u BTFSS st BeIOOpa HampaBiIeHUS.

8. MHcmomb3ys ALIl, npopabotarh mnpeaplIynlyl0 MporpaMMy, YTOOBI CKOPOCTb
MEPEKIIIOYEHUSI CBETOIMO/IOB ObljIa PEeryJupyeMON M 3aBHCENa OT MOJOXKEHMS IBHMKKA
ITOTEHIIMOMETPA.

3agaHus K pasnueny 6

1. Hamwucate mnporpamMmy, 3aKuramoilyro cBeroanos B N mo3unmum npu MoJy4eHUU
komauael "N" or kommbioTepa. Komanay mocbuiaTh U3 JH000H TepMUHAIBHON
mporpammsl  Kommnslorepa. I[Ipy mnonydeHuu crenyrolmed KOMAaHIBI IPEAbLIYIIUI

CBETOJINO]T TACHET, HOBBIHM 3aropaercs.
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2. Hanucatrp mporpaMmy, MOCBHUIAIONIYI0O B OTBET Ha KOMAaHJy KOMIIbIOTepa 3HAUYCHUE

HAIpsOKCHUA Ha IMMOTCHHHUOMETPE, IMOJTYYCHHOE C IMTOMOIIBIO AHH Ywcao nmockUIaTh B

BUIC Ha6opa CHMBOJIOB, 0603Haqa10m1/1x ACCATUYHOC 3HAYCHNC HAIIPAKCHUA.

3. Co3paTh JIOKaIbHYIO CETh M3 HECKOJBKHX (>=2) MUKpPOKOHTPOJIJIEPOB, Ka)KIbli W3

KOTOPBIX pearupyer Ha cBoi aapec B ¢popmare «$SAAN», rne N — HOMep ycTpoiicTa,

AA — anpec mukpokontposutepa ("01", "02", "03" u T.1.). B oTBeT Ha KOMaHIY

KOMITBIOTEpa Ha3aj oTchuiaeTcsi coobmienue B popmare "!AA". Takoit popmat oOMeHa

6mm30k Kk mporokoay MODBUS.

3ananus K pazgeny 9

1. Hanmucatp nporpammy, peanu3yrolyto noiydenue aeckpunropa HID ycrpoiicTsa.

2. Hamwmcars nporpammy, Bblatonryto crnucok USB  ycTpoHCTB, MOAKIIOYEHHBIX K

KOMIIBIOTEPY.

3aganud K pazgeay 13

1. 3anporpammupoBaTh npocreiimee HID ycTpoiicTBO Ha OCHOBE MUKPOKOHTPOJLIEPA,

BBIJIAIOILIETO 110 3apOCy AECKPUIITOP YCTPOMCTBA U PEIIOPTHI.

11.3. OuieHouHbIE CpeACTBA ISl IPOMEKYTOUHOM aTTeCTaluu
Marepuaisl Juisl IPOBEICHUS TEKYIIET0 U MPOMEKYTOYHOTO0 KOHTPOJISI 3HAHUU CTY/ICHTOB:

Komrrerenmun,
Ne KonTponupyembie TemMbl
Bun koHTpOIIS KOMITOHEHTBI KOTOPBIX
o\ (paznemnsi)
KOHTPOJIMPYIOTCS
CobecenoBanue MpH 3amiuTe Bce tembl
1, ALOBEHIC TpH 3alll OIIK-5, ITK-1
TOTOBOM ITPOTrpamMMBbl
2. IToaroToBka K 3a4eTy Bce pasznensl OIIK-5, [1K-1

IIpuMepHLIN COUCOK BOIIPOCOB K 3a4ETY:

- [logkitoueHre BHEIIHUX YCTPONCTB
- PaboTa BHEIIHUX YCTPOWCTB Uepe3 NpephIBaHUs
- Tunsl cBA3€N C BHEITHUMU YCTPONCTBAMHU

- [IpoTokon ¢uznyeckoro yp

oBHs RS-232

- Kontponnep COM-niopra. YcTpoicTBO 1 IPUHLIUI pabOThI

- SI3e1k kKoMaug MODBUS

- [Ipssmoe mporpammupoBanue koutposiepa UART

- CneunanpHble GyHKUIUU A7 paOOTHI C YIPABISIOIIUMU JIMHUASIMU

- dusnueckas v JornyYecKas
- Cocrasisromue USB
- CporictBa USB-ycTpoiicTB

apxurektypa USB

- [IpuHUMIBI IEpeaun JaHHBIX

- Mexanu3m npepbIBaHUMA

- Pexxumbl iepeaun JaHHBIX

- Tumbl nepenay JaHHBIX
- Kanper
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- Kananst

- [TakeTsl

- KonrponsHnas cymma

- Tpan3zakuun

- CrannaptHsle 3anpocsl kK USB-ycrpolicTBam

- Jleckpunrop ycrpoiictsa

- Kondurypuposaune USB-ycTpoiicTs

- PnP-unentudukaropsr USB-ycTporicTB

- CUMBOJIbHBIC UMEHA YCTPOUCTB

- Kinacec CDC

- Kinacc HID

- Ctpyktypsl 1 ¢pynkiuu Windows Setup API

- CemeiicTBO MuKpokoHTposuiepos PIC

- Peructpsl o61iero u cnenuanbHOro Ha3HAUYCHUS
- KoManip1 MukpokoHTpouiepa

- Hcnionb30BaHue mOpTOB BBOJIa-BHIBOA

- Pabora ¢ ALIIL

- Pabora c Taitmepom

- Hactpoiika USART

- Coznanne USB ycTpoiicTBa Ha 0CHOBE MUKPOKOHTPOJUIEPA.

Pazpadorunkm:
7
K e’ JIOLIEHT, K.().-M.H. B.U., Kpacos
(nodmjcz’) (3anumaemas OOAHCHOCMb) (uHuyuaol,
Gpamunus)

[Tporpamma paccmoTpeHa Ha 3acenannu kadenpsl 0o01ie u kocmudeckont puzuku UT'Y
«_27 » _wmapra 2020 .

ITpotoxon Ne _7 , 3aB. kadeapoit @- B.JI. ITanepubrii

Hacrosimmass mnporpamMma He MOeT ObITH BOCIHpPOM3BeJeHA HHM B Kakod d¢opme 0e3
NpeABapPUTEJIbHOI0 NMCHbMEHHOI0 paspelieHust kadeapbi-pa3padoTynka NporpaMmsl.



