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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)
OcHOBHass wuenp Kypca — 3HAKOMCTBO C TEXHOJIOTHMEH CO3/[aHMsI CHUCTEM YIpaBJICHUS
COBPEMEHHBIMU SKCIIEPUMEHTAIBHBIMA KOMILJIEKCAMHU, COCTABHOM YacTbI0 KOTOPBIX SIBISIOTCS

pa3IMYHbIC YCTPOMCTBA, BHIIIOJHEHHBIC HA OCHOBE MHUKPOKOHTPOJLICPOB.
JI1st TOCTHKEHUS JaHHOM I1IeJIM OBbLIN IIOCTABJICHBI 3A0a4u .

¢ M3YUYUTb OCHOBBI IIPOrpaMMHPOBAHUA MUKPOKOHTPOJIJICPOB B CUCTEMAX YIIPABJICHUA

(U3NIECKUM IKCTIEPUMEHTOM;

® [I03HAKOMHUTBLCA C COBPEMCHHBIMHA HpO6J'IeMaMI/I aBTOMaTHU3al TCXHOJIOIT'MYCCKUX

MPOIIECCOB, YIPABJICHUS CPEICTBAMU KOMMYHUKALIMH.

1. Mecto nucuumiunsl (MmoayJsi) B ctpykrype OIIOII BO

OnHUM W3 HampaBIeHUWH MOJEPHU3ALMU POCCHICKOTO OOpa30BaHMS SBISACTCS UHMeSpayus
JTMCLIUIUIAH €CTECTBEHHOHAYYHOTO IUKIA. JJaHHBI Kypc COOTBETCTBYET ATOM KOHIICTIIIUH, T.K. IIPH
€ro U3y4YeHUH UCTOIB3YIOTCS pa3/ieibl U TEMbI CIEAYIOUINX JUCIUILINH:

e wuH(popmaruka (mporpammupoBanue Ha si3pike C++/Pascal, 06paboTka 1aHHBIX,
apxutektypa [1K, nokanbHble U r100abHbIE CETH. ApXUTEKTYpa CeTeH, 2IeMEHTHI
YHUCJIEHHBIX METO/I0B, KOMIIBIOTEPHBIN IKCIIEPUMEHT B (DU3HUKE);

e BbICIIasg MaTeMaTHKa (IuddepeHmanbHOe U UHTErpalbHOE UCUHUCICHUE, METOIbI
MaTeMaTH4eCcKo pu3ukm);

B pesynbprarte u3ydeHus JaHHOTO Kypca CTYJIEHT MOJTydaeT MpecTaBiIeHne O ()yHKIIMOHUPOBAHUT
MHUKPOKOHTPOJUIEPHBIX CHCTEM H MTPHOOPETAET HABBIKK M YMEHUS 110 CO3JJaHHUIO TPOTPAMMHOTO
obecriedeHus A1 YIPaBIeHHUs TAKUMH CUCTEMaMHU.

Kypc «OcHOBBI POEKTHPOBAHUS MUKPOKOHTPOJIJIEPOBY» OTHOCUTCS K 00S3aTeNIbHONW 4acTH

omoka b1.

I11. TpeGoBaHus K pe3y/IbTATaM OCBOCHHUS M CLUTINHBI

Kypc «OcHOBBI TPOEKTUPOBAHUSI MUKPOKOHTPOJIIEPHBIX YCTPOUCTBY, C YUETOM MOJI0KEHU N
(benepanbHOro TOCYJapCTBEHHOTO O0pa30BaTEIbHOIO CTAHJApTa BBICIIErO OOPa30BaHUS IIpU
noArotoBke OakanmaBpa mo HampaieHuio 03.03.02 ®usuka, Mo3BOJSET CTYAEHTY MpHOOpecTH

CICOYIOIINEC KOMIICTCHIIMH.

- CrocoOeH MOHUMAaTh MPUHIUIBI PabOTHl COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTUN U

HICTIONB30BaTh UX JUIA pelleHus 3aaad npodeccronansHoit nesatensuoctu. (OITK-3).



B pe3ynbrare u3ydeHus: AUCHUILIMHBI CTYIEHT TOJKEH:
3Hamb: TIPUHLIUIIBI TIOCTPOCHUS U pabOThI YCTPOICTB HA OCHOBE MUKPOKOHTPOJUIEPOB, OCHOBHBIE
METO/bl IMPOEKTUPOBAHUS 3TUX YCTPOWCTB M MX IPUMEHEHHE B aBTOMATHU3UPOBaHHBIX
cucTeMax YyIpaBJeHHs pa3IMYHOr0 Ha3HAYCHHUS;
YMemp: TIPOCKTUPOBATh M IPOTPAMMHPOBATH CXEMBI BBIYHCIUTENBHBIX YCTPOMCTB Ha
MHUKPOIPOILIECCOPAX;
é1a0ems. OCHOBaMHU IIPOCKTHPOBAHUS CHUCTEM Ha MHKpPOIpOIeccopax, HaBbIKAMU K

CaMOCTOATCIbHOMY U3YUCHUIO COBPEMCHHBIX MHUKPOIIPOLECCOPOB.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10 JUCHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

HCCIICIOBAHUS U
MO/JICITHPOBAHHSI
(u3HYECKUX SIBJICHUN U
MPOIIECCOB B cepe
cBOEH
npodecCHoHaTbHOM
JeSITETbHOCTH

KoMmnerenuus Nuaukaropsl PesyabTaThl 00yyeHus
KOMIIeTeHI N
OIIK-3 HJIK onk33 3Haer:
Hcnons3yer IPUHLMIIBI TIOCTPOEHUST U PpabOThI
COBPEMEHHBIE YCTPOUCTB Ha OCHOBE
WH(POPMAIOHHBIE MHUKPOKOHTpPOJIJIEPOB, OCHOBHBIE
TEXHOJIOTHH IS METO/IbI IIPOEKTUPOBAHUS  JTHUX

YCTPOMCTB M HUX IPUMEHEHHE B
aBTOMATU3UPOBAHHBIX cucremMax
YIIPABJICHUS PA3IMYHOIO HA3HAYCHUS.

YmMmeert:

IIPOEKTUPOBATh U MIPOIPaMMHUPOBATh
CXEMBbI BBIUYUCIIUTEIbHBIX YCTPONCTB
Ha MUKpOIIpoLieccopax.

Baaneer:

OCHOBaMM NNPOCKTHPOBAHUA CUCTEM
Ha MHKPOIIPOIECCOpax, HaBBIKaMH K
CaMOCTOSATENILHOMY M3y4YEHHUIO
COBPEMEHHBIX MUKPOIPOIIECCOPOB

IV. Conepixkanue u CTPYKTYpa AMCHUILINHBI (MOYJI51)

O0beM QUCIAIIINHEI COCTABIISIET 2 3aUeTHBIX enuHuIbl, 108 uaca,

B TOM 4HcCIIe 59 4acOB KOHTaKTHOUW PabOTHI.

3aHATHS TPOBOAATCS TOJILKO B OYHON popMe 00yUeHUsI C MPUMEHEHUEM TUCTAHIIMOHHOTO KOHTPOJIS

caMoCTosTeNTbHON paboThl cTyaeHToB yepe3 DMOC dakynbTera. DIEKTPOHHOW U TUCTAHIMOHHON

¢bopm 00yueHus He MpeyCMaTpUBACTCS.

Ha npakTtrueckyto moJAroToBKy OTBOAMUTCA 12 ayTUTOPHBIX 4acOB (BO BPeMs BBIOJHEHUS

1ab0paTOPHBIX padoT).

dopma TPOMEKYTOUHON ATTECTALMU: 3AYET.




4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pa3zgen qnucuuMminHbl/TeMa = Bunbi yueoHoii paéoThl, DopMBI TEKYLIEr0
n/H w o | BKIIOYas CAaMOCTOSITEIbHYIO PaboTy 00y4arommuxcs, KOHTPOJIA
g E NPAKTHYECKYI0 MOATOTOBKY H TPYI0€MKOCTh yCIeBaeMoCTH;
@ § S (B yacax) ®opMa IPOMeKYTOUHOI
= § = a KonrakTHas pabora npenoaasareJs ¢ « aTTrecTaluu
3 & 28 00yuaomuMucst Z (no cemecmpam)
3 = = s g
C 1&g | & 58
=] s o Jlexuuu Cemunapckue/ | Koncynb S <
: ° NpaKkTH4yeckue/ | TaUMU g :‘
= = JadopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pazoen 1. Cés3b Komnviomepa ¢ HEUWHUMU YCMPOUCMEAMU. 8 |122 4 0,2 8
2 | Pazoen 2. COM — nopm xomnvromepa 8 |12,2 4 0,2 8 Brimonxnenue
3 | Pazoen 3. Ilpoecpammuposarnue COM — nopma 8 |16,3 2 8 0,3 8 MIPAKTUYECKUX 3a1a4
4 | Pazoen 4. Muxpoxonmpoiep — OCHOBHOU  31eMeHm 8 Ha
VYNPAGNIEHUSL BHEWHUM YCIPOLCEOM. 21,3 4 12 0,3 9 MPOTrpaMMHUPOBAHUE
5 | Pazden 5. Ilpoepammuposaniue MUKpoKOHmMpoiepa 8 20 4 12 8 KOHTPOJIJIEPOB
6 | Pazoen 6. Bcmpoennwviii COM — nopm Mukpokoumponiepa 8 16 2 8 8
3auér 8 TectupoBaHue
KonTtpons mis 3auéra 8
KCP 2
Htoro uacon 108 | 12 48 1 49




4.1. Il;1an BHeayIMTOPHOM CaAMOCTOAITEJIbHOH Pa0d0ThI 00y4ar0IMXCS 110 JMCHUIIIHHE

[MoxroToBka k 3a4éTy

Onpoc unm Tect

CamocrosiTenbHas paboTa 00y4aronmxcs VuebHo-
METOAHYCCKOC
OnenouyHoe
Cemectp Hassanue pasznena, TeMbl Bl caMocTosTenbhol baGors |  CPOM | Tpynoemkocts CPCICTEO obecneyenune
A a p BBITTOJTHEHHS (uac.) pea CaMOCTOATEIHHOU
paboTHI
. Pabora c neknroHHbIM MaTepraioM | B Hauane
8 CBs13b KOMITBIOTEPA C BHEITHUMH YCTPOHCTBAMHU . . 8 OHpOC
U yueOHON IuTepaTypon ceMecTpa
CaMocTOATENbHOE BBINOIHEHHE
8 IIporpammupoBanue COM — noprta 3alaHuil BO BpeMs J1abopaTopHOM 8
paboThI
CaMocCTOsITeIbHOE N3yUCHNE
8 [IporpaMmmMupoBaHHEe MUKPOKOHTPOJLIEPA Y 8 TecrupoBanue [1]
TEOPETHYECKOro MaTepuaa B Teuenue o
IoTOBOHU
CamocTosITeIbHOE BEINOJTHEHUE ceMecTpa
8 Bcerpoennsiit COM — nopT MUKpOKOHTpOJLIEpa 3ajaHui BO BpeMs J1ab0paTopHOM 9 IIPOTPaMMBI
paboThI
. CaMocCTOsITeIbHOE N3yUCHNE
8 Bcerpoennsiit USB — opt MukpokoHTpoiepa M 8
TEOPETHYECKOro MaTepuaa
Pabora ¢ JIeKIIMOHHBIM MaTepHAIOM
8 |Bce pasmensl 1 y4eOHOM IMTEpaTypOii. K xoruy 8 [1-2]
ceMecTpa

O6mwmit 00BEM CaMOCTOATEIILHON PabOTHI MO JUCIUTUIMHE (4Yac)

49




4.3. Conep:xaHue y4eOHOro MaTepuaJa

Conep;xaHHe pa3aciioB U TEM AW CHUILIMHBL

Paznien 1. CBsi3b KOMIIbIOTEpPA C BHEITHUMH YCTPOMCTBAMU
1.1. [TogkiroyeHre BHENTHUX YCTPOUCTB
KonTtpomnep ycrpoiictBa
1.2. PaboTa BHEIIHUX YCTPOMCTB Yepe3 MpephIBaHUS
KonTpomnnep npepbiBanuit
1.3. Turmpl cBsA3€H C BHENTHUMHU yCTPOMCTBAMU
[TapannensHas cBsa3b. PCI cinotsl pacumpenust
[TocnenoBarenbHas CBSA3b, KOMMYHUKAIIMOHHBIC TTOPTHI
[TpuHIMITEI OpTaHU3AIUH TTOCTIEA0BATEIHHON CBS3H
Pazmen 2. COM — nopt KoMmbroTEpa
2.1. Ilporokoin ¢pusnveckoro ypoBHs RS-232
dwusnueckas cpesa nepeaadn JaHHbIX
Jluanu cBa3n
OOMeH JaHHBIMU
2.2. Kontpomnep COM-niopta. YCcTpoiCTBO U MPUHITUT pabOTHI
Bxoansie peructpst UART
2.3. Ilpotokon RS-485. Co3nanue nokaabHON ceTH
2.4. TIpoTOKOJIBI TIepeaur JaHHBIX 110 CETH
S3b1ik komang MODBUS
Pazgen 3. IlporpammupoBanne COM — mopta
3.1. ITpsamoe nmporpamMmmupoBanue koutposuiepa UART
WNuunmanuzamus COM — nopta
UreHue u3 mopTa ¥ 3amuch B MOPT
3.2. IIporpammuposanue B Windows
Oyuxun WINAPI v tunbr qanssix s padotsi ¢ COM — moprom
Wuunmanuzanus nopra
UreHue U3 mopTa ¥ 3amuch B MOPT
Pabota ¢ mopToM B OTJIeTbHOM TPOTPaMMHOM MOTOKE
CrneunanbHble QYHKITUH IS paOOThI ¢ YIPABISIOUUME JTHHUSIMU
Paznien 4. MUKPOKOHTPOIITIEp — OCHOBHOW ~ 3JIEMEHT yNpPaBJICHHs BHEIIHUM yCTPOHCTBOM
4.1. CemeiicTBo MUKpOKOHTpoiepoB PIC
Opranuzanus namMsaTu
4.2. PerucTpbl 0OIIETO U CHEITHAIEHOTO Ha3HAYCHUS
Paznen 5. IlporpammupoBanue MUKPOKOHTpOJLIEpa
5.1. KomaH 161 MUKPOKOHTpOJIIIEpA
5.2. OcHOBBI IpOTpaMMHUpPOBaHUs Ha AcceMOiepe
Cpena nporpammupoBanuss MPLAB
[Iporpamma Ha AccemOepe
5.3. [Ipumepbl mporpaMMHUpPOBAHUS
Hcnonp30BaHne MOPTOB BBOA-BBIBOIA
Opranu3anus 3aIepKeK
Pa6ota ¢ AL
Pab6ora c Taiimepom



IIpepsiBanus

Paznen 6. Berpoennsiii COM — mopT MUKPOKOHTpOJLIEpa

6.1. Hactpoiika USART
6.2. Ilpuem u nepegaya JaHHBIX

Paszpen 7. Berpoennsiii USB — mopt MukpokoHTposuiepa
7.1. Coznanue USB yctpoiicTBa Ha OCHOBE MUKPOKOHTPOJLIEPA.

7.2. Ilpuem u nepenaya JaHHBIX.

4.3.1. llepeyeHb CeMHMHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00pPATOPHBIX padoT

No No paznena u HanmenoBanue ceMuHapos, Tpynoemkocts | Ouenounsie | Dopmupye
/1 TEMBI MPAKTUYECKUX U JTa0OPaTOPHBIX ("gacwr) cpeicTBa MBbIE
JOUCHUTIINHBI pabor Bcero M3 mux KOMIIETCH
(Moﬂyﬂﬂ) qacoB HpaK;‘;I‘IeCK HI/II/I
HOATrOTOBKA
1 2 3 4 5 6 7
1. | Pasmen 1 CBs3b KOMIIBIOTEPA C 4 cobecesn.
BHEIITHUMH YCTPONUCTBAMH
2. | Pa3zmen 2 COM - nopt komIbroTEpa 4 cobeceln. OIIK-3.3
3. | Paznen3 ITporpammuposanue COM — 8 2 cobecet.
nopra
4 | Pasmenll [IporpammupoBanue 12 4 cobece.
MHUKPOKOHTpPOJIIIEpA
5 Paznen 12 Bcerpoennsiii COM — nopt 12 4 cobece.
MHUKPOKOHTPOJIIIEpA
6 Paznen 13 Berpoennsiit USB — nopt 8 5 cobecer.
MHUKPOKOHTPOJIIIEpA

4.3.2. TllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE U3yUYeHHE CTYJAeHTAaMH B
paMkax camocrositeqbHOi padorsl (CPC)

Ne Tema Bun 3anaHue Pexomennyemas NaK
HeJl. CaMOCTOSITEITLHOU auTeparypa
paloThI
1. Cas3p CamocrosrenbHoe | YIiyOuTh
KOMIThIOTEpA C U3ydeHHE CBOM 3HAHUS
. [1,2] HJIK onk33
BHEITHUMHU TEOPETUYECKOTO | TIO JTaHHOU
yCTpOHCTBaMU marepuaia TEMe
2. [TporpammupoBa | CamocrostensHoe | Hamucatsb
aue COM — BBITIOJTHEHHE MpOrpaMMy
nopTa 3aJIaHUi BO Bpems [1] HIIK onk33
nabopaTopHOi
paboTHI
3. [TporpammupoBa | CamocTosTenpHoOe | - Hammcars
1
Hite anonHveHHe TPOrpaMmy [1] HJIK onk33
3aJJaHAN BO BpeMsI




MHUKPOKOHTPOJIIT | JIaDOpaTOpPHOM
epa paboThI
4. Bcerpoennsiit CamocrosarenbHoe | Hamucatp
COM — nopr BBITIOHCHHC IpoOrpaMmy
3ajaHuii Bo Bpems [1.2] HIIK onk33
MUKPOKOHTPOILL | 1aG0paropHoit
epa paboThI
S. Bcerpoennsbiin CamocrositensHoe | Hanmcartpb
USB — nopr BBITIOHCHHC porpaMmy
3a[aHuii BO BpeMs [1.2] HIIK onk3s
MUKPOKOHTPOILL | 1aG0paropHoit
epa paboTHI
6. [TonroroBka k 3a4eTy HJIK onk33

4.4. MetoanyecKue yKa3aHUs 110 OPraHU3ALMH CAMOCTOSITeIbHOM PaGoThI CTY/ICHTOB

K coBpemeHHOMY crienuanucTy OOIIECTBO MPENbSABISIET AOCTATOYHO LIMPOKHH MEpedeHb
TpeOOBaHUH, Cpear KOTOPHIX HEMAJIOBAXHOE 3HAYEHHE HWMEET HAJMYUMe Yy BBITYCKHUKOB
OIIpE/ICNICHHBIX CIIOCOOHOCTE M YMEHMsI CaMOCTOSITENbHO J00bIBaTh 3HAHUS W3 Pa3IMUHBIX
MCTOYHHUKOB, CHCTEMAaTU3MpOBATh MOJYYEHHYI0 HH(POPMALUIO, JaBaTh OLIEHKY KOHKPETHOMH
¢unancoBoi curyauuu. dopMupoBaHHE TAaKOTO YMEHHUS NPOMCXOJUT B TEUEHHE BCEro Iepuoja
o0y4eHHs uepe3 ydacThue CTYACHTOB B JTJAOOPATOPHBIX IKCIIEPUMEHTAX, BBIITOJTHEHUE KOHTPOIBHBIX
3aJlaHul, HalMCaHWE KYPCOBBIX U BBIIYCKHBIX KBaIM(QUKAUUMOHHBIX padoT. Ilpu »3TOM
caMmocCTosiTeNIbHast paboTa CTYACHTOB UIPAET PELIAIOIIYIO POJIb B X0J1€ BCET0 yueOHOTO Mpolecca.

CamocrodTenbHas paboTa pearu3yercs:

1) HemnocpeacTBEHHO B MPOIIECCE ayAUTOPHBIX 3aHSITHI - HAa TIPAKTUYECKUX 3aHITUSX, TIPH
BBITIOJTHEHUH JIA0OPATOPHBIX PaboT.

2) B KOHTaKTe C ImpemnojaBaresieM BHE PAMOK PACIIMCAHUS - Ha KOHCYJIBTAIMSX 110 Y4eOHBIM
BOIIPOCAM, B X0JI€¢ TBOPYECKUX KOHTAKTOB, NP JIMKBUAALNHN 33J0JDKEHHOCTEH, TPH
BBINOJIHEHUH UHAUBUYaIbHBIX 3aJaHUN U T. 1.

3) B oubamnoteke, 1oMa, B OOIIEKUTHH, Ha Kadepe MPH BHITOJHEHUH CTYICHTOM y4eOHBIX U
TBOPUYECKHX 3aJ1au.

I'paHu1IbI MEXTy STUMU BUIAMU PaOOT TOCTaTOYHO PAa3MBITHI, & CAMU BUIbI
CaMOCTOSITeNTbHON paboThI epecekaroTcs. Takum 00pa3oM, caMOCTOATENBHOM paboTa CTyICHTOB

MOKET OBLITH KaK B ayaIuTOPHUH, TaK U BHE €€.

4.5. IIpuMepHasi TeMATHKA KYPCOBBIX padoT (MP0eKTOB) (IPH HAJIMYUH)

KypcoBreie IpoeKThI HE NPETyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MHPOPMAIIHOHHOE o0ecTiedeHne TUCIUIIHHBI (MOTYJIA)
a) nepeuens aumepamypbl
OCHOBHAS IUmMepamypa
1. KpacoB, B.M. YnpaBrneHue BHEIIHUMH YCTPOHCTBAMH Ha OCHOBE MHKPOKOHTPOJUICPOB
[DnexTponHbIi pecypce] : yueb. mocodue / B. U. Kpacos. - OBK. - Upkyrtck : U3n-Bo UT'Y,
2009. - (KommbroTepHble TexHOIOTUU B (usuke ; 4. S5, pasn. 1). - Pexxum mocryma: D43
"bubnuotex". - Heorpanuy. goctyi.
2. Sluenxos, B.C. MukpokonTposuiepsl MicroCHIP : ITpaktuu. pykoBoactso / B. C. fAnenkos.
- 2-e u3., ucnp. u jpom. - M. : l'opsiuas nunus-Tenexkom, 2007. - 278 ¢. : . ; 21 cm. - ISBN

5-93517-203-8. — (10 5Kk3.)

OONOJHUMENbHAS TUMepamypa

1. T'mubwun, E. C. Pa3zpaboTka M3MEpPUTEIBHBIX CHCTEM C IPUMEHEHHEM KOHTpoJuIepoB Arduino
[DneKTpoHHBI pecypc] : aneKTpoHHOe yueOHo-MeTonudeckoe nocooue / E. C. I'mubun, B.
N. Yenenes. - DneKTpOH. TEKCTOBBIE JaH. - Tonbsattu : TT'Y, 2016. - 48 ¢. - OBC "Jlanp". -

HeorpaHud. poctyi. - ISBN 978-5-8259-0952-3
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0) nepuoouueckue u30anusl

- HCT.

B) CHUCOK ABMOPCKUX MEMOOUUeCKUXx papabomox

1. Kpacos, B.. YnpaBieHne BHEITHUMH YCTPOMCTBAMU Ha OCHOBE MHUKPOKOHTPOJUICPOB
[DnexTponHsbIi pecypce] : yueb. mocobue / B. K. Kpacog. - OBK. - Upkytck : U3a-so UT'Y,
2009. - (KomnbroTepHbIe TEXHONOTHH B Qu3UKe ; 4. 5, pa3a. 1). - Pexxum mocryma: 343
"bubnuorex". - Heorpanuy. qoctyi.

2. Kpacos, B.W. Yupasnenue Buemnumu ycrpoiicteamu yepes USB-unrepdeiic [Teker] :
yueb. mocobue / B. U. Kpacos, B. JI. Ilanepusriii ; Upkyrckuii roc. yH-T. - UpkyTck : U3a-
Bo UI'Y, 2011. - 199 c. : Tabm., rpad. ; 21 cMm. - (KoMIbIOTEpHBIE TEXHOJIOTHU B (U3UKE ;

4. 5, paza. 2). — (1 7k3.)

3. B cucreme o6pazoBarensHoro mopraina MIY  (http://educa.isu.ru/) pasmereHst

MCTOAUYCCKUC MAaTCPpHAJIbl U 3aJaHHUS 110 JAHHOMY KYPCY

2) baszwl aaHHblx, Z/IHQbOPMdL;MOHHO'CI’ZPCZGOLlele U nouckoevle cucniemysl

- http://microchip.com.ru/

- http://www.microchip.su/

- http://chipmk.ru/

- http://avr.ru/

- http://atmega.ru/

- DU3 «bubnuorex» https://isu.bibliotech.ru/

- OBC «Jlausy» http://e.lanbook.com/

- 3BC «Pykont» http://rucont.ru

- 3BC «Aiibyke» http://ibooks.ru

- Joxkymenranust MicroCHIP na pycckom sizbike [ DnekTponHsIi pecypce]. — M.: OO0 "Mukpo-

Yun". — Pexxum goctyma: www.microchip.ru/lit. — TlepeBo ocHOBBIBaeTCS Ha TEXHHYECKOM

nokymMmenTanuu komnanuu Microchip Technology Incorporated, USA. — (PacnpocTpansiercs

OecriiaTHO)

V1. MaTepuajibHO-TeXHHYECKOe o0ecreyeHne JUCHMILTHHBI (MOTYJIs1)

6.1. YueOHO-1a00paTOpPHOE 060PyI0BAHUE!

[IpakTHyeckue 3aHATHS TPOBOAATCS B CIIELIUATIBEHOM KJIacce ¢ COBPEMEHHON KOMIBIOTEPHON
TeXHUKON (5 cranmoHapHbIX KommbioTepoB 939NF4G-SATA2/AMD 1808MHz ¢ mMouuTOpamu
SyncMaster 152v u 4 noyrOyka Lenovo B590). [TpuGops! 1 npuHaAIEKHOCTH: MUKPOKOHTPOJIEPHI
cemeiictBa PIC, Habop cBETOAMOAOB, MOTEHLIMOMETPHI, HAOOP COETUHUTEIBHBIX MPOBOJOB IS
CO3JIaHMsI CeTH MUKPOKOHTPOJUIEPOB. MIMetoTcst 1abopaTOpHbIE YCTAHOBKH, B KOTOPBIX PEATM30BaHO
yIpaBieHUE C MOMOIbI0O MUKPOKOHTPOJIIEPOB: «VI3yueHue ABMKEeHUsT MaTEMaTHUYEeCKOro MasiTHUKA
B Bs3KOM cpeme», «lMcciemoBaHue TEMJIOBBIX XapaKTEPUCTUKU METaLIoBy, «l3yueHue

T(PpaKkIUOHHBIX () (HEKTOB ¢ HUPPOBBIM YIIPABICHUEM).


http://educa.isu.ru/
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://www.microchip.ru/lit
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6.2. IlporpammHoe obecnieueHue:
WurterpupoBannas cpena paspaborku  MPLab  (freeware, OeccpodHo) st co3JaHws,

pEeaKTUPOBAHMS M OTJIAJKH MPOTPaMM JUIsi MUKPOKOHTpOJUIepoB cemeiictBa PIC, mpousBoaumbIx
kommanueit Microchip Technology. Crangaptasie cpeacrsa MS Office ms pabotel MeTognYeCKUMU
marepuanamu. [Iporpamma mnpocmorpa nokymentoB B PDF ¢opmare — Adobe Acrobat Reader
(ycnoBus npaBoobnagarens, 6ecCpodHo).

Ha cTanmoHapHBIX KOMITBIOTEpaX B YUEOHOH ayJqMTOPUN YCTAaHOBIICHA OnepanonHas cucrema MS
Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha noyr6ykax — Windows 8 (WIN8 EM —

BCTPOCHHAA OIlCpaiuOHHas CUCTEMA OT HpOH?;BOI[I/ITCJISI).

6.3. TexHnueckue M JIeKTPOHHBbIE CPeACTBA:
Bo BpEMs 3aHATHHU AJid TMOACHCHUS IMOCTABJICHHBIX B IIPAKTUYCCKHUX pa60Tax BaILaHI/Iﬁ

CTYACHTAaM JAOCMOHCTPHUPYIOTCA Ha OJSKpaHC C TIIOMOIIBIO IIPOCKTOpa JOIOJIHUTCIIBHBIC U
BCIIOMOTI'aTCJIbHBIC MaTCpUaJIbl (HPGSeHTaHI/II/I, THUIIMYHBIC HpI/IMepH). KpOMe TOT'O0, UCIIOJIB3YCTCA U

MCJI0BasA AOCKaA.

V1l. O6pa3oBaTesibHbIE TEXHOJIOTHH

KoHTponms 3HaHWII NPOM3BOAMTCS BO BpeMs COOECENOBAaHUS TIIOCIE BBITOJHEHUS
1abopaTOpHOH pabOTHI IO COOTBETCTBYIOIICH TEME.

Jlns nomycka K UTOrOBOMY 3a4€Ty OT CTYAEHTa TpeOyeTCsl BBIIOJHUTh KaK MUHUMYM OJTHO
3a7laHue Mo KaXI0MY pa3zeiy Kypca.

N3ydeHne naHHOTO Kypca WJET B IUIAaHE HAKOMHUTEIBHOW CHCTEMBI, T.€. COJep)KaTelbHas
9acTh KaXJIOTO pasfielnia, Kak MpaBHiIo, 3aBEPIIACTCS JEMOHCTpaIield paboTaromero 1mo 3aaaHHoN
nporpaMMe KOHTpOJUIEpa W ONPOCOM BO BpeMsl BBINIOJHEHHUs J1abOpaTOpHO paboTHl 1O

COOTBCTCTBYI-OH_ICI\/’I TEMCE.

VIll. OueHounbie MaTepuaibl AJs TEKYILEr0 KOHTPOJISI M IPOMEKYTOUYHOI aTTeCTAlNU
®onp oneHouHbIx cpeacTB (POC) nmpencraBieH B MPUIOKEHHUH.
8.1.1. OnieHOYHBIE CpeICTBA JIJIST BXOJHOTO KOHTPOJIS
Ha nepBom 3aHsiTHEe NPOBOJIUTCA OMPOC C LIENbIO YCTAHOBJIEHHUS YPOBHS 3HAHUI OCHOB SI3bIKA

nporpammupoBanusi C++ (a taxke Pascal u Assembler, nmpu HeoOxoaumocTn).

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS
KonTpo:ib 3a paboToil CTyIEHTOB OCYIIIECTBISETCS IIOCPEICTBOM cOOEceIOBaHUS TIPU

JEMOHCTPALIMUA UMHU PabOTAIOIIEro 0 COOTBETCTBYIONIEH MTPOrpaMMe KOHTPOILIEPA.
Hwxe nmpuBeneHs! 3aqaHusi K HEKOTOPBIM pasjiejiaM IpOrpaMMBbl.

3agagus K pazgeny 3
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1. Hamucatrs mporpammy nepegaun u npuema ogHoro 6aiita yepe3 COM — mopT ¢ ogHOTO
KOMIIbIOTEpA Ha JIPYTOH, COCTMHEHHBIN HYIhb-MOJIEMHBIM KaOeeM.

2. HanucaTh nporpammy nepeiadu u npuema oanoro cumsoia yepes COM — nopr.

3. Hammcath mporpaMmy mepegadud M HpueMbl CTpoku cuMBosioB depes COM — mopt
(TepMHHaNBHAS TIporpaMMa). UTeHHne U3 MOpTa BBINOJHUTH B OTJCIEHOM MPOTPAMMHOM
MOTOKE C TTOMOIIBIO TailiMepa.

4. Hamucarp mporpamMmy HacTpoiiku napamerpoB COM — mopTa u ero MHMIMAIW3aIUU B
OTIENFHOM OKHE, KOTOPOE BBI3BIBACTCS Uepe3 TIaBHOE MEHIO. [OIKII0UUTh 3TO OKHO K
TEPMUHAIBHOM MTPOrpamMMme.

5. Hamucate mporpammy mis pabotret ¢ COM — moprom mo mporokony RS-485 B
MOJTYAYTUIEKCHOM PEXUME C TIEPEKITI0OUEHUEM PeXUMOB "ipueM - nepenava’. [Iporpamma
YIIpaBISET ABYMsl YCTPOHCTBAMH, O0BEIMHEHHBIMH B JIOKAIbHYIO ceTh. CHCTeMa KOMaH
JlaHa B OIMCAHUU K YCTPOMCTBaM.

6. HarncaTh mporpaMmy yrpaBiieHHUs] BHEIIHUM YCTPOMCTBOM JIJIsl HCCIICIOBAHUSI HArpeBa u
OXJIXJICHUS TEIUIONPOBOAALIETO CTepkHs. CHcTemMa KOMaHI JaHa B ONHCAHUU K
YCTPOMCTBY.

7. Hamucate mnporpaMmy yIpaBJICHUS YCTPOHCTBOM JUISI HWCCIEIOBaHHS TUPPAKIUN
Ja3epHOro Jjy4a Ha mend. CucreMa KOMaH/1 JJaHa B OITMCAHUU K YCTPOMCTBY.

3agagus K pazgeny S

1. Hamucatry mporpammy, mnokasbiBaroilyto 3¢ @exT Oerymmx OrHeid Ha CBETOIHOIHOMN
JIMHEHUKE.

2. VI3MeHUTh NpeapIIyLIyto MporpaMmy, 9YTo0bl «Oeryle OrHu» BBIMOIHSUINCH Yepe3 OJIUH
CBETOAMOI.

3. Hanucats nporpammy, nsmepsolnryto ¢ nomoiibio ALl HanpsbkeHne Ha TOTEHIIMOMETpe
U BeIBOASIIYI0 cTapuive 8 Out pesynbtara B PORTD ans oroOpaskeHHs ¢ MOMOILBIO
CBETOJMO/I0B KaXbI€ MOJICEKYHIbI.

Yxazanue: CxondurypupoBate PORTA kak anamoroBbelii BXxoa. BeiOpare pacnoioxeHue

pesynbrara U uctounuk Hampsbkenus Vref B peructpe ADCONI1 u BpeMeHHYIO IMIKaTy U

kaHan B peructpe ADCONO. B nanHOM [1€MOHCTPAaIlMOHHOM YCTPOWCTBE HCHOIb3YeTCs

BHYTPEHHUI T'€HEpPaTOp MUKPOKOHTpoOJIIepa ¢ yacToToil 4 MI'm.

4. HanmucaTh nporpamMmy, U3MeEpSIONIYI0 3HaY€HUE HAMPSKEHHsI Ha TOTEHIIMOMETpE (BBIBOJIE
RAO wwukpokoHTpouiepa) W MCHOJNB3YIOIIYIO cTapmue 8§ OWT pesyabTara Jyist
(dbopMHUpOBaHUS 3aTEPKKH MEXIy NEPEeKIIOUYEeHUsMH CBETOAMO0J0B. Takum o0Opa3om,

MOJYYHUTh «OEryIlne OTHUY» PEryIUpyeMOoil 4aCTOTHI.
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VYkazanume: Jlna sroro ckordurypupoBarb ALIl, BKIIOUNTH €ro, MpOBECTH H3MEpPEHUE U

3amyMcaTh €ro pe3yjapTaT uYepe3 pabouuii perucrp B PErucrp, HCIOIb3yeMbIil aiis

(bopMHpOBaHUS 33AEPHKKH.

5. Hammcare mnporpammy, BBINOJHSIONIYIO «O€ryliMe OTrHM» C TOMOINBI0 TaliMepa ¢
3aJIep’KKON CBEUEHUSI KaXKI0ro cBeToanoaa B 0,5 ceKyH/bI.

6. Ucnons3yto npepsiBanue INT, Hamucats mporpaMmy, BKJIIOYAIONIYH0 CBETOJHOJ MU
Ha)KaTHUH KHOIIKH.

7. Ucnonp3yto npepreiBanue INT, manmcats mporpammy «Oerymue oram». Hampasnenue

JIBUKEHUSI «OTHEI» U3MEHSETCS Ha MPOTUBOIOIOKHOE MTPU HAXKATHH KHOIKH.

Ykazanue: VMcnonp3oBaTh KakoH-1100 perucTp Jis COXpaHEHUS HalpaBleHUs, HalpuMmep,

omucarh ero B O1oke rnepeMeHHbIx kak Direction. [Ipu HakaTuu KHONKH B TOAIIPOTPaMMe

00pabOTKK NpephIBaHUA MEHATH 3HAUEHHE OJTHOTO U3 ero OuToB. [Ipu BBITIOJTHEHNH CIIBUTA B

OCHOBHOM MpOrpaMMe MPOBEPATh 3HAYCHHUE ITOr0 OMTa U UCIOIb30BaTh KoMaHapl BTFSC u

BTFSS nns Be1OOpa HanmpaBiieHUsI.

8. Ucnonb3ys AL, nopaGoTarh npeaplIylLIyto IPOrpaMMy, YTOObI CKOPOCTb IEPEKITIOUEHUS
CBETO/IMO0/10B ObliIa pEryJInpyeMOi 1 3aBHCENa OT MOJOKEHUSI IBUXKKA ITOTEHIIUOMETPA.
3ananus K paszgeiny 6
1. Hanmucatp nmporpammy, 3aKUTaroniyro cBeto1uo 1 B N o3uIny mpu moryaeHuH KOMaH bl
"N" or kommnbrorepa. Komannay mnoceuiaTh M3 JH000H TEpMHUHAIBHOW IMPOrpPaMMBbI
KommbioTepa. [Ipu noixydyeHuu cieayromeid KoMaH/ibl MpeAbIYIUI CBETOANO/ TaCHET,
HOBBIW 3aropaeTcs.
2. Hammcatp mporpamMmy, MOCHUIAIONIYI0 B OTBET Ha KOMAaHIy KOMITBIOTEpa 3HAYECHUE
HaNpsDKCHUS Ha TOTEHIIMOMETpe, moiydyeHHoe ¢ nmomomisio ALIL. Yucno mockuiats B
BUJie HA0Opa CUMBOJIOB, 0003HAYAIOIINX AECATUYHOE 3HAUEHUE HAIPSKEHHS.
3. Co3pmaTh JOKAJIbHYIO CETh U3 HECKOJIbKUX (>=2) MHKPOKOHTPOJUIEPOB, KaXKABIH U3
KOTOPBIX pearupyer Ha cBou aapec B dpopmate «SAAN», rie N — HoOMep ycTpoiicTBa,
AA — anpec muxpoxontposuiepa ("01", "02", "03" u T.1.). B oTBeT Ha KOMaHIy
KOMIIbIOTEpa Ha3al oTcbuiaeTcs coodmenue B popmare "!AA". Takoit popmat oOmMeHa
630k k nporokoay MODBUS.
3agaHus K pazaeny 9
1. Hanmucatp nporpammy, peanusymoulyto noiayuenue aeckpunrtopa HID ycrpoiicTsa.
2. Hamucatp mporpammy, Bbarollyto crnucok USB  yCTpoHCTB, MOJIKIIOYEHHBIX K
KOMITBIOTEPY.

3amanus K paszneny 13
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1. 3anporpammupoBathk npocteiiiee HID ycTpoiicTBO Ha 0CHOBE MUKPOKOHTPOJLIIEPA,

BBIJIAOILETO MO 3aMpoCcy AECKPUIITOP YCTPOMCTBA U PETIOPTHI.

8.1.3. OueHouHBIC CpeACTBA ISl POMEKYTOYHOM aTTECTALIUH

[IpomexyTouHas arTecTanusi MPOBOIUTCS B (Qopme 3au€ra ¢ y4yETOM BBHIIOJHEHHBIX 3a
CEMECTp MPAKTUYECKUX 3a]IaHUM.

Marepuais! Uil IPOBEIEHUs TEKYLIEro U IPOMEKYTOUYHOIO KOHTPOJIL 3HAHUM CTYJEHTOB:

Komnerenmuu,
Ne KonTponupyemsie Tembl
BI/II[ KOHTPOJIA KOMITOHCHTBI KOTOPBIX
n\i (pa3zmenr)
KOHTPOJIUPYIOTCS

CoOecenoBanue MpHu 3aIUuTe Bce TeMbl

1. FIOBEHHE TIPH 3alll OIIK-3
TOTOBOM MPOrPaMMBbI

2. [TonroToBka K 3a4ety Bce paznensr OIIK-3

IIpuMepHLIN COUCOK BOIIPOCOB K 3a4ETY:

- [lonkntoueHne BHEIIHUX YCTPONUCTB

- PaboTa BHEIIHUX YCTPOWCTB uepe3 NpephIBaHUs

- Tunsl cBsi3eil ¢ BHEIIHUMHM yCTPOHCTBAMU

- [Iporokon ¢usnueckoro yposus RS-232

- Kontpomiep COM-nopra. YcTpoilcTBO U IpUHLUIT pabOThI
- SI3pix komang MODBUS

- [Ipsimoe mporpamMmupoBanue koutposuiepa UART
- CriertnanibHbIe GYHKUIUU U151 pabOTHI C yIPaBIISIONIMH JTHHUASIMHI
- dusznyeckas u Joruyeckas apxutekrypa USB

- Cocrapnstomue USB

- CoiictBa USB-ycTpoiicTB

- [IpuHIIMIBI IEpEenaun JaHHBIX

- MexaHn3M npepeIiBaHUN

- Pexxumbl nepeniaun TaHHBIX

- Tunel nepenay 1aHHBIX

- Kanpel

- Kananst

- [TakeTsl

- KonTposasHas cymma

- Tpan3zakuuun

- CranaptHsle 3anpocsl kK USB-ycTpoiicTBam

- [leckpunrop ycrpoiicTBa

- Kondurypuposanue USB-ycTpoiicTB

- PuP-unentuduxaropst USB-ycTpoiicTs

- CUMBOJIbHBIE UMEHA YCTPOMCTB

- Kitacc CDC

- Kitacc HID

- Ctpykrypsl U pyHkuuu Windows Setup API

- CemeiicTBo MuKpoKoHTposuiepos PIC

- Peructpsl 06111ero u cnenuanbHOro Ha3HAUYEHUS
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- KoManp1 MUKpOKOHTpOJILIEpa

- Mcnionp30Banue MopToB BBOAA-BBIBOA

- Pabora ¢ ALII

- Pabora c Taiimepom

- Hactpoiika USART

- Coznanue USB yctpoiicTBa Ha 0CHOBE MUKPOKOHTPOJLIEPA.

IIpumep TecTOBBIX 3aJaHMH JJIS1 MPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETEHIMA, YKA3AHHBIX B
.11l HacTosimeil mporpamMmbl.

1. Kakue BHYTpEHHUI perrucTpbl 0OBIYHO UMEIOTCS B KaXKIOM MHUKPOKOHTpoJuiepe (HazoBuTe 4)?:
a) perucrp cocTosaHuA
b) peructp ynpasneHus
C) PerucTp BXOAHbIX AAHHbIX
d) pernctp BbIXOAHbIX AAHHbIX
€) perucTp 3aHATOCTU
f) peructp npepbiBaHUit
g) peructp ocBoboxaeHus
2. Kakoii Tun nepegaun noJepKUBAIOT YHUBEPCAIbHbIE KOMMYHUKalMOHHBIe TopTel COM u USB
a) nocnepoBaTeNbHyO Nepeaady AaHHbIX
b) napannenbHylo nepeaavy AaHHbIX
3. [Ipu nepemaue cooOuieHUss OUT YETHOCTH UCIIONIB3YETCS JIJIs
a) AN KOHTPOAA NPABUIBHOCTM NEpeAayn AaHHbIX;
b) CcMHXpOHM3aUMM NPUEMHMKA M NepesaTumnKa;
C) AR CeMNANPOBAHWA Kaapa C AaHHbIMY;
d) ananoacyéra crapT- U cTON-6UTOB B Kagpe.
4. CKOpOCTb CBSI3U MEX]Ly IBYMs YCTPONCTBAMU U3MEPSETCS B!
a) 6opax;
b) MmeTpax B cekyHAy;
c) 6aliTax B cekyHay;
d) cuMmBONax B CEKyHAy;
€) CemnioB B CEKYHAY;
5. Komanna RLF Display, f mobutHo ciBuraet comepxumoe peructpa Display Bieso. ITycts niepen
€ BBIMIOJTHEHUEM B 3TOM peructpe 0bu10 uncio b’10000000°. Uro B utore ocranercs B Display?
a) b’00000000’;
b) b'11111111’;
c) b’00000001’;

6. B muxpokonrposiepe PIC16F877 umeercs 14-tu xananpubiid ALIL ¢ paspemenuem 10 6wur.
Hanpsokenne nutanus 5B. 3nauenne (ADC) npeoOpa3oBaHust HEKOTOPOTO CUTHANIA V BBIYHCIISIETCS
o gopmysre:

a) ADC=(V/5 B)*1023;

b) ADC=(V/5 B)*1024;

c) ADC=(V/1023)*5B;

d) ADC=(5B/1024)*V;
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PaspaboTumnkmu:
/e
Pilpe JIOLIEHT, K.().-M.H. B.1., Kpacos
7
(noonucw) (3aHUMaemas OOAIHCHOCD) (unuyuanvl, hpamunus)
Jéw JOIIEHT, K.().-M.H. A.A., YepHbix
noonuce BanuMaemast OOIHCHOCb, unuyuansl, pamunus
0 0

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusiMu PI'OC BO mo HampapieHUro
noarotroBku 03.03.02 dusuka.

[TporpamMma paccMoTpeHa Ha 3aceiannu kadeapsl o0mieit u kocMudeckoi husuku UT'Y
« 22 » _wmapra 2024 .

[TpoTtokon Ne _8 | 3aB. kadenpoii % B.JI. Ilanepusprii
,_/___/____"’__....._.

Hacrosimmasi mporpamMma He MoKeT OBbITH BOCIPOU3BeJeHA HU B Kakoil d¢opme 0e3

NpeBAPUTEIHLHOT0 MMCHMEHHOT0 pa3penieHusi Kadeapbl-pa3padoTuynKa MporpaMMbl.



