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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)
OcHOBHast wuenp Kypca — 3HAKOMCTBO C TEXHOJIOTHMEH CO3/aHMsl CHCTEM YIpaBJiCHUS
COBPEMEHHBIMH JKCIIEPUMEHTAILHBIMU KOMILJIEKCAMH, COCTABHOW YacCThIO KOTOPBIX SIBJISIFOTCS

pa3IMYHbIC YCTPOMCTBA, BHIIOJHEHHBIC HA OCHOBE MHKPOKOHTPOJLIEPOB.
JI1st TOCTHKEHUS JaHHOM 1IeJId OBbLIN IIOCTABJICHBI 3Ad0auu.

® U3y4YUTb OCHOBBI IPOIrPAMMHUPOBAHNS MUKPOKOHTPOJUIEPOB B CUCTEMAX YIIPABIICHUS

(U3NIECKUM IKCTIEPUMEHTOM;

® [I03HAKOMHUTBLCA C COBPEMCHHBIMHA HpO6J'IeMaMI/I aBTOMaTHU3alli TCXHOJIOI'MYCCKUX

MPOLECCOB, YIIPABICHUS CPEACTBAMU KOMMYHUKAIUH.

Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII BO

OnHUM W3 HampaBlIeHWH MOJEPHU3ALMU POCCHICKOTO OOpa30BaHMS SBISACTCS UHMeZpayus
JTVCLIUIUIAH €CTECTBEHHOHAYYHOTO IUKIIA. JIaHHBI KypC COOTBETCTBYET ATOM KOHIICIIIUH, T.K. IPU
€ro U3y4YEeHUH UCIIOJIB3YIOTCS pa3/ieibl U TEMb CIEAYIOMINX JTUCIUITINH:

e wuH(popMmaruka (mporpammupoBanue Ha si3pike C++/Pascal, 06paboTka 1aHHBIX,
apxurektypa [1K, nokanbHble U I7100alIbHbIE CETH. APXUTEKTYpa CeTeH, SIEMEHTBI
YHCIICHHBIX METO/IOB, KOMIIBIOTEPHBII 3KCIIEPHUMEHT B (DH3HKE);

e BbICIIasg MaTeMaTHKa (IuddepeHmanbHOe U UHTErpalbHOE UCUHUCICHUE, METOIbI
MaTeMaTH4eCcKO pu3ukm);

B pesynbrare u3ydeHus JaHHOTO Kypca CTyIEHT MOJTyJaeT MpeCcTaBlIeHne 0 (YyHKIIMOHUPOBAHUN
MHUKPOKOHTPOJUIEPHBIX CHCTEM H MTPHOOPETAET HABBIKK M YMEHUS 110 CO3JJaHHUIO TPOTPAMMHOTO
obecrieyeHus A YIPpaBICHHUs TAKUMH CUCTEMaMHU.

Kypc «OcHOBBI MPOEKTHPOBAHUS MUKPOKOHTPOJIJIEPOB» OTHOCUTCS K 00s3aTeNIbHONW 4acTH

omoka b1.

I11. TpeGoBaHus K pe3yJibTaTAM OCBOEHHUS JMCHUIIIMHbI

Kypc «OcHOBBI TPOEKTHPOBAHUSI MUKPOKOHTPOJIIEPHBIX YCTPOUCTBY, C YUETOM MOJI0KEHUH
(benepanbHOro TOCYJapCTBEHHOTO OOpa30BaTEIbHOIO CTaHAApTa BBICHIErO0 OOpa30BaHUS IIpU
noarotoBke OakanaBpa no HampaieHuio 03.03.02 ®usuka, Mo3BOJSET CTYIAEHTY NpuoOpecTu

CICOYIOIINE KOMIICTCHIINH.

- Croco0eH IMOHUMATh TIPUHIUIIBI pa6OTBI COBPCMCHHBIX I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTHH U

WCIIOB30BaTh UX JJIS PEHICHUS 3a71a4 MpodheCcCuOHATBHON NeITeIbHOCTH. (OHK-3).



B pesynbrare n3yyeHus: JUCHUIUIMHBI CTYACHT JOJIKEH:
3Hamb: TIPUHLINIIBI IOCTPOCHUS U pabOThI YCTPOICTB HA OCHOBE MUKPOKOHTPOJUIEPOB, OCHOBHBIE
METOJIbl NMPOCKTUPOBAHUSA ITHUX YCTPOMCTB M MX IPUMEHEHHE B ABTOMAaTHU3UPOBAHHBIX
cUCTeMax yIpaBIEHUs pa3INYHOIO Ha3HAYECHHUS,
ymembs: TIPOCKTUPOBaTb U IMPOrPAMMHMPOBATH CXEMbl BBIUYUCIUTENIBHBIX YCTPOWCTB Ha
MHUKPOIIpoLECCOpax;
én1ademp. OCHOBAMM IIPOCKTUPOBAHMSA CHCTEM Ha MHMKPOIPOLIECCOpPAX, HaBbIKAMU K

CaMOCTOATCIbHOMY U3YUCHUIO COBPEMCHHBIX MHUKPOIIPOLECCOPOB.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUIJINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTUKEHHs KOMIIeTeHIU

KoMmnerenuus Nuaukaropsl Pe3yabTaThl 00y4yeHus
KOMIIeTeH N
OIIK-3 HJIK onk33 3Haer:
Hcnons3yer IPUHLMIIBI TIOCTPOEHUST U  PpabOThI
COBPEMEHHBIE YCTPOICTB Ha OCHOBE
nH(POPMAIOHHBIE MHUKPOKOHTpPOJIJIEPOB, OCHOBHBIE
TEXHOJIOTHH JUIs METO/IbI IIPOEKTUPOBAHHUS ITUX
HCCIEA0BAHUS U YCTPOWCTB M UX IPUMEHEHHE B
MOJIETIUPOBaHUs aBTOMAaTU3UPOBaHHBIX CUCTEMAX
(bu3NYeCKUX SBICHUNA U YIIPaBJICHUS PA3JIUYHOIO HA3HAYCHUS.
IpOLIECCOB B cepe Ymeer:
cBOEH IIPOEKTUPOBATh U MPOIPaMMHUPOBATh
npogeccuoHaTbHON CXEMBI BBIYUCIIUTEIIBHBIX YCTPOUCTB
NEeATEIbHOCTH Ha MUKpOITpoIieccopax.
Baaneer:
OCHOBaMH IIPOECKTUPOBAHUS CUCTEM
Ha MUKPOIIpOLIECCOPaX, HaBbIKaMU K
CaMOCTOSATEIIBHOMY U3YYEHUIO
COBPEMEHHBIX MUKPOIIPOLIECCOPOB

IV. Conepxxanue u CTPyKTYpa IMCHMILIMHBI (MOLYJI51)

O0BeM QUCIHAIIINHEI COCTABIISIET 2 3aUETHBIX €IUHUIIBI, /2 Jaca,
B TOM 4HcCIIe 59 4acoB KOHTaKTHOW PabOTHI.
3aHATHS TPOBOAATCS TOJLKO B OYHON (popMe 00YUICHHSI ¢ MPUMEHEHUEM JTUCTAHIIMOHHOTO KOHTPOJIS
CaMoCTOSITeNNLHON paboThl cTyneHToB yepe3 DUOC dakynpTeTa. DMEKTPOHHON M TUCTAHIIMOHHON
¢dbopM 00ydeHHUs HE TIPEyCMaTPUBACTCS.
Ha npakTryaeckyro moAroToOBKY OTBOAMTCS 12 ayIUTOPHBIX YacOB (BO BPEMSl BHITOTHCHHUS
abopaTOPHBIX padoT).

dopma NpOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHIL 1 OTBEJEHHOI0 HA HUX KOJHNYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pa3gen qucuuniauHbl/TEMA = Buasbl yue6Hoii padoThl, DopMBI TEKYyLIET0
1/H = o | BKIIOYAs CAMOCTOSATEIbHYIO PadoTy 00y4aomuxcs, KOHTPOJIS
g E NPAKTHYECKYIO MOATOTOBKY H TPY/0€MKOCTh yCIeBaeMoCTH;
S e (B yacax) ®opMa IPOMeKYTOUHOI
g g =
= 2 = KonrakTHas paboTa npenoaasarens ¢ « aTTecTanuu
3 T Z8 00y9aromIMHucst Z (no cemecmpam)
515 |2z g
=4
2 £ é Jlexuuu Cemunapckune/ | Koncynb E 'S
5 e NpaKkTH4YecKue/ | TAUMHU g :‘
= 5 aabopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pazoen 1. Cés3b Komnviomepa ¢ HEUWHUMU YCMPOUCMEAMU. 8 | 62 4 0,2 2
2 | Pazoen 2. COM — nopm xomnwvromepa 8 | 62 4 0,2 2 Breimonuenue
3 | Pazoen 3. Ilpocpammuposanue COM — nopma 8 [103] 2 8 0,3 2 MPaKTUYECKUX 3a/1a4
4 | Paszoen 4. Muxpoxonmponiep — OCHOBHOU  dNleMEeHm 8 15,3 4 12 03 3 Ha
VAPABIEHUsL BHEUHUM YCMPOUCMBOM. ’ MPOrPaMMHUPOBaHHE
5 | Pazoen 5. Ilpoepammuposarue MukpokoHmpoiiepa 8 | 14 4 12 2 KOHTPOJIJIEPOB
6 | Pazden 6. Bcmpoennwviii COM — nopm Mukpokoumpoaiepa 8 10 2 8 2
3auér 8 TectupoBaHue
KonTtpons mis 3auéra 8
KCP 2
Hroro uacos 72 12 48 1 13




4.1. Il;1an BHeayIMTOPHOM CaMOCTOSITeIbHON PadoThl 00y4arouXcs M0 JUCHUTITIHHE

[oxroToBka Kk 3a4éTy

Onpoc UM TecT

CamocrosiTenpHas paboTa 00yJarmuxcs VuebHo-
METOOHYCCKOC
OneHouHoe
Cemectp Hassanue pasznena, TeMbl Bl caMocTosTenbHol paGors|  CPOXH | Tpynoemkocts CPCICTEO obecneyenune
A a p BBITTOJTHEHHS (uac.) pea CaMOCTOATEIHHOU
paboTHI
. Pabota ¢ neknnoHHBIM MaTepuajiom | B Hauane
8 CBsi3b KOMIIBIOTEPA C BHEIITHUMH YCTPONCTBAMHU . . 1 OHpOC
U y4eOHOU JIUTepaTypoit ceMecTpa
CaMocTOATeNbHOE BBINOIHEHHE
8 IIporpammuposanue COM — nopta 3alaHuil BO BpeMs J1abopaTopHOU 2
paboTHI
CaMoCTOsITeIbHOE N3yUCHNE
8 [IporpamMmmupoBaHue MUKPOKOHTPOIIEPA Y 6 TectupoBanue [1]
TEOPETHYECKOTo MaTepraa B Teuyenue o
I'OTOBOHU
CamMocCTOsITeNIbHOE BEINOJTHEHHUE ceMecTpa
8 Berpoennsiit COM — nopT MUKpOKOHTpOJLIIEpa 3aaHui BO BpeMs J1abopaTopHOU 2 11pOrpaMMBI
paboTHI
. CamocTosITeIbHOE N3ydeHNe
8 Berpoennsiiit USB — mopt MUKpOKOHTpoOILIepa Y 1
TEOPETHYECKOro MaTepuaia
Pabora ¢ JIeKIIHOHHBIM MaTepHAIOM
N . K konmy
8  |Bce pasnmensl 1 y4eOHOM IMTEpaTypOil. 1 [1-2]
ceMecTpa

O6mwmit 00BEM CaMOCTOSTEIILHONW PaObOTHI MO TUCIUTUIMHE (Yac)

13




4.3. Conep:xaHue y4eOHOro MaTepuaJia
ConeprkaHue pa3ieioB U TeM JUCIUTUINHBI

Paznien 1. CBsi3b KOMIIbIOTEpPA C BHEITHUMH YCTPOMCTBAMU
1.1. [TogkiroyeHre BHEITHUX YCTPOMCTB
KonTtpomnep ycrpoiictBa
1.2. PaboTa BHETHUX YCTPOMCTB Yepe3 MpephIBaHUS
KonTpomnnep npepbiBanuit
1.3. Tumsl cBsA3€H C BHENTHUMHU yCTPOHCTBAMHU
[TapannensHas cBsa3b. PCI cinoTsl pacupenus
[TocnenoBarenbHas CBS3b, KOMMYHHKAIIMOHHBIE TOPTHI
[TpuHIMIIB OpraHU3aIKy TOCIIE0BATEIILHON CBA3U
Pazmen 2. COM — nopt KoMmbroTepa
2.1. Ilpotokoin ¢pusnveckoro ypoBHs RS-232
dwusnueckas cpesa nepeaadn JaHHbIX
Jluanu cBa3n
OOMeH JaHHBIMU
2.2. Korarpomiep COM-niopra. Y CTpOCTBO U IPUHIIHI PAOOTHI
Bxonnsie peructpst UART
2.3. Ilpotokon RS-485. Co3nanue nokaabHON ceTH
2.4. TIpOoTOKOIIBI TIepeauy TaHHBIX 10 CETH
S3p1ik komang MODBUS
Paznen 3. IlporpammupoBanne COM — nopra
3.1. IIpsmoe mporpammupoBanue kouTpoiepa UART
WNuunmanuzamus COM — nopta
UreHue u3 mopTa ¥ 3amuch B MOPT
3.2. [Iporpammuposanue B Windows
Oyuxrmn WINAPI u tuner qanssix s pa6ots ¢ COM — moprom
Wuunmanuzanus nopra
UreHue U3 mopTa ¥ 3amuch B MOPT
PaboTa ¢ mopToM B OTZI€IEHOM ITPOrPAMMHOM IOTOKE
Crneunanbable QYHKIIUU 71 paOOThI ¢ yIPaBISIOMUME JINHUSIMU
Paznien 4. MUKPOKOHTPOJIJIEP — OCHOBHOM ~ 3JIEMEHT YIPaBJIEHUs] BHELITHUM yCTPOHCTBOM
4.1. CemeiicTBo MUKpOKOHTpoiepoB PIC
Opranuzanys namsaTu
4.2. PerucTpbl OOIIET0 U CHEIUAIBHOTO Ha3HAYCHHUS
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
Hcnonb30BaHne MOPTOB BBOJIa-BhIBOJIA
Opranuzanus 3aJiepxeK
Pa6ora ¢ AL
Pabota c Taitmepom



IIpepsiBanus

Paznen 6. Berpoennsiii COM — mopT MUKPOKOHTpOJLIEpa

6.1. Hactpoiika USART
6.2. Ilpuem u nepegaya JaHHBIX

Pazpen 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

Ne Ne paznena u HanmMeHnoBaH#e ceMHHApOB, Tpynoemkocts | OueHounsie | Dopmupye
Y Y
n/m TEMBI MPaKTUYECKUX U J1aOOPATOPHBIX (4achl) cpencTBa MBbIE
JOUCHUTIINHBI pabor Bcero M3 mux KOMIIETCH
qacoB MIPaKTUICCK
(Momys) as U
HOJArOTOBKA
1 2 3 4 5 6 7
1. | Pasmen 1 CBs3b KOMIIBIOTEPA C 4 cobecern.
BHEIIHUMH YCTPOKWCTBAMH OI1K-3.3
2. | Pa3nen 2 COM - nopt komIbroTEpa 4 cobecern. '
3. | Paznen3 [TporpammupoBanne COM — 8 2 cobecen.
nopTa
4 | Pasmenll [TporpamMmmupoBanue 12 4 cobecer.
MUKPOKOHTpOJIIIEpA
5 Paznen 12 Berpoennsbiit COM — nopt 12 4 cobecen.
MHUKPOKOHTPOJIIIEpA
6 Paznen 13 Berpoennsiit USB — nopt 8 5 cobecen.
MHUKPOKOHTPOJIIIEpA

4.3.2. llepeyennb TeM (BONMPOCOB), BLIHOCUMBIX Ha CAMOCTOSITeJIbHOE H3YUeHHE CTyIeHTAMH B
paMKax camocrositeabHol padorsl (CPC)

Ne Tema Bun 3anaHue Pexomennyemas NaK
HEJI. CaMOCTOSITEITLHOU auTeparypa
paboThI
1. Cas3p CamocrosrenbHoe | YriyOuTh
KOMIThIOTEpA C U3ydeHHe CBOY 3HAHUS
. [1,2] HJIK onk33
BHEITHUMHU TEOPETUYECKOTO | TIO JJAHHOU
yCTpOHCTBAMHU marepuaa TEMe
2. [TporpammupoBa | CamocrositensHoe | Hamucatsb
aue COM — BBITIOJTHEHHE MporpaMmy
nopTa 3a/laHUi BO BpeMs [1] UK onk33
nabopaTopHOi
paboThI
3. [IporpammupoBa | CamocrodarenbHoe | - Hamucath
1
— BI:IHOJII{GHI/IG TpOrpamMmy [1] HJIK onk33
3aJJaHUH BO BpeMsI




MHUKPOKOHTPOJIIT | JIA0OpaTOpPHOM
epa paboThI
4. Bcerpoennsiin CamocrosarenbHoe | Hamucatp
COM — nopr BBITOHCHHC porpaMmy
3aJ1aHui BO BpeMs [1,2] HIIK onk33
MUKPOKOHTPOLL | 1aG0paropHoit
epa paboThI
o. Bcerpoennsbii CamocrositensHoe | Hanmcarpb
USB — nopr BBITOHCHHC porpaMmy
3aJ1aHuit BO BpeMs [1,2] HIIK o33
MHKPOKOHTPOILL | 1o hatopHOi
epa paboThI
6. [ToaroroBka K 3aueTy UK onk33

4.4. MeTonnyeckne yYKa3aHus M0 OPraHU3aLUN CAMOCTOSITEIbHON PadoThl CTY/IEHTOB

TpeOOBaHUH,

K COBPCMCHHOMY CIICHUAIIUCTY 06H_[6CTBO NpeaAbABIIACT JOCTATOYHO H_II/IpOKI/Iﬁ IICPCUCHb

Cp€an KOTOPBIX HCMAJIOBAKHOC 3HAUYCHHC HWMCCT HAJIWYMUC Y BbITYCKHHKOB

OTPENICTICHHBIX CHOCOOHOCTEH M YMEHHUS CaMOCTOSTENIbHO JO0OBIBATh 3HAHHMS W3 PA3JIMYHBIX

HCTOYHUKOB, CHUCTEMATU3HUPOBATH IIOJIYYCHHYIO I/IH(bOpMaI_II/IIO, AaBaTb OLCHKY KOHKpCTHOfI

q)HHaHCOBOﬁ CUTyalllu. q)OpMI/IpOBaHI/Ie TaKOro yMCHU:A IPOUCXOAUT B TCUCHHUEC BCCI'O IIEpHUoaa

o0Oy4deHus uepe3 ydyacTue CTYIEHTOB B JIa0OPATOPHBIX SKCIIEPUMEHTAX, BBHIIIOJHEHHE KOHTPOJIbHBIX

3aJIaHNM,

HalUCaHWe€ KYpPCOBBIX M BBITYCKHBIX KBAJU(UKALUOHHBIX padoT.

IIpn  sTom

CaMOCTOATCIIbHaA pa60Ta CTYACHTOB UT'PACT PCIIAIOIITYIO POJIb B XOAC BCCTO yqe6Hor0 mnmpomnecca.

1)

2)

3)

CaMocrosTenbHas pa60Ta pCaAIN3yCTCA:

HenocpencrBeHHO B nponiecce ay IUTOPHBIX 3aHATUM - HA IPAKTHYECKUX 3aHATUSAX, IPH

BBITIOJTHEHUH JIA0OPATOPHBIX PadOT.

B xoHTakTe C mpernoaaBaTcJicM BHC paMOK pacClIMCaHUA - Ha KOHCYJIbTallUAX IO y‘-I€6HI)IM

BOIIPpOCaM, B XOJA€ TBOPYCCKUX KOHTAKTOB, IIPpU JIMKBUAAITUN 38.IIOJ'I)I(CHHOCTGI71, npu

BBIITOJIHCHHUU MHIAUBUYAJIbHBIX 3aJlaHuM U T.1.

B Gubnuoteke, 1oma, B 0OOLIEKUTHH, Ha Kadeape MpU BHIMOIHEHUN CTYIE€HTOM yUYeOHBIX U

TBOPYCCKUX 3a7a4.

FpaHI/IL[LI MCKAY 9TUMHU BUAaMU pa6OT A0CTAaTOYHO PA3MBIThI, 4 CaAMU BU/IbL

CaMOCTOSTEIbLHOMN pa6OTBI MEPECCKAOTCH. Takum 06pa30M, CaMOCTOSTEIbHOM pa60Ta CTYACHTOB

MOET OBLITh KaK B ayJJUTOPUHU, TaK U BHC €€.

4.5. [lpumepHasi TeMATHKA KYPCOBBIX padoT (MpoeKTOB) (IpY HAJTHYHN)

KypcoBble npoekThl He MpeyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens aumepamypbl
OCHOBHAs TUumMepamypa
1. KpacoB, B.M. YnpaBineHue BHEIIHUMH YCTPOWCTBAMH Ha OCHOBE MHKPOKOHTPOJUICPOB
[DnexTponHbIi pecypce] : yueb. mocodue / B. U. Kpacos. - OBK. - Upkyrtck : U3n-Bo UT'Y,
2009. - (KommbroTepHble TexHOIOTUU B pus3mke ; 4. S5, pasn. 1). - Pexxum mocryma: D43
"bubnmorex". - Heorpanud. gocTyr.
2. Sluenxos, B.C. MukpokonTposiepsl MicroCHIP : ITpaktuu. pykoBoactso / B. C. fAnenkos.
- 2-e u3., ucnp. u nom. - M. : l'opsiuas nunus-Tenexkom, 2007. - 278 ¢. : un. ; 21 cm. - ISBN

5-93517-203-8. — (10 5K3.)

OONOJIHUMENbHAS Jumepamypa

1. T'mu6wun, E. C. PazpaboTka H3MEpPUTEIBHBIX CHCTEM C IPUMEHEHHEM KOHTpoJuIepoB Arduino
[DneKkTpOoHHBIN pecypc] : aneKTpoHHOe yueOHo-MeTonudeckoe nocooue / E. C. I'mubun, B.
N. Yenenes. - DneKTpOoH. TEKCTOBBIE AaH. - Tonbsartu : TI'Y, 2016. - 48 c. - OBC "Jlansp". -

Heorpanud. goctym. - ISBN 978-5-8259-0952-3
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0) nepuoouueckue uz0anus

- HCT.

B) CHUCOK ABMOPCKUX MEMOOUUeCKUx papabomox

1. Kpacos, B.1. YnpapieHne BHEITHUMHA YCTPOMCTBAMU Ha OCHOBE MHUKPOKOHTPOJLIEPOB
[DnexTponHsbIi pecypce] : yueb. mocobue / B. U. Kpacos. - OBK. - Upkytck : U3a-so UT'Y,
2009. - (KomnbproTepHbIE TEXHOJIOTHH B QU3UKE ; 4. 5, pa3ad. 1). - Pexxum mocryna: D43
"bubnmorex". - Heorpanud. 1ocTyI.

2. Kpacos, B.I. Yupasnenue Buemnumu yerpoiicrsamu uepes USB-unrepdeiic [Teker] :
yue0. mocobue / B. U. Kpacos, B. JI. [lanepusiii ; Upkytckuii roc. yH-T. - UpkyTck : U31-
Bo UI'Y, 2011. - 199 c. : Tabn., rpad. ; 21 cm. - (KoMmnbroTepHbie TEXHOJIOTHH B (UBHKE ;
4. 5, paza. 2). — (1 7k3.)

3. B cucreme o6pazoBarensHoro mopraina MIY  (http://educa.isu.ru/) pa3mereHs

MCTOAUYCCKUC MAaTCPHAJIbl U 3aJaHHUS 110 JAHHOMY KYpPCY

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/

- D43 «bubnuorex» https://isu.bibliotech.ru/

- 3BC «Jlanby http://e.lanbook.com/

- 3BC «Pykont» http://rucont.ru

- 3BC «Aiibykey» http://ibooks.ru

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

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

nokymMmenTtanuu komnanuu Microchip Technology Incorporated, USA. — (PacnpocTpansiercs

OecriiaTHO)

V1. MaTepuajibHO-TeXHHYECKOe O0ecieyeHne JUCHUILTUHBI (MO1YJIs1)

6.1. YueOHo-1a00paTOpHOE 000PyI0BAHUE!

[IpakTHyeckue 3aHATHS IPOBOAATCS B CIIELIUATIEHOM KJIacce C COBPEMEHHON KOMIBIOTEPHON
TeXHUKON (5 cranmoHapHbIX KomibioTepoB 939NF4G-SATA2/AMD 1808MHz ¢ monuTOpamu
SyncMaster 152v u 4 noytOyka Lenovo B590). ITpuGops! 1 npuHaAIEKHOCTH: MUKPOKOHTPOJIEPHI
cemeiictBa PIC, Habop cBETOAMOAOB, NMOTEHLIHMOMETPHI, HAOOP COEIMHUTEIBHBIX MPOBOJOB IS
CO3JIaHMsI CeTH MUKPOKOHTPOJUIEpOB. MIMeroTcs 1abopaTOpHbIE YCTAHOBKH, B KOTOPBIX PEATM30BaHO
yIpaBJICHUE C TOMOIIBIO MUKPOKOHTPOJUIEPOB: «VI3yueHne ABIKEHUS MaTEMaTHIeCKOTO MasiTHUKA
B Bs3KOM cpeme», «lccrnenoBaHue TEMJIOBBIX XapaKTEPUCTHKU METauioBy, «V3yueHue

T pakIuOHHBIX 3()()EKTOB ¢ 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 CcO3JaHWs,
pEeaKTUPOBAHMS M OTJIAJKH MPOTPaMM JUIsi MUKPOKOHTpOJIIepoB cemeiictBa PIC, mpou3BoaumbIx
kommanueit Microchip Technology. Crangaptasie cpeacrsa MS Office ps pabotsr MeTognYeCKMMU
marepuanamu. [Iporpamma npocmorpa nokymentoB B PDF ¢opmare — Adobe Acrobat Reader
(ycnoBus npaBooOiagarens, 6ecCpodHo).

Ha cTanmoHapHBIX KOMITBIOTEpAX B YUEOHOH ayJJUTOPUU YCTaHOBIICHA OlepalonHas cucremMa MS
Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha noyt6ykax — Windows 8 (WIN8 EM —

BCTPOCHHAA OIlCpaiuOHHAas CUCTEMA OT HpOI/I?)BOIII/ITCJIH).

6.3. TexHnueckue M JIeKTPOHHBbIE CPeCTBA:
Bo BpeMA 3aHSTUU AJid TMOACHCHUS IMOCTABJICHHBIX B IIPAKTUYCCKHUX pa60TaX 3a11aH1/1171

CTyACHTaM AOCMOHCTPHUPYIOTCA Ha OBKpaHC C IIOMOIIBIO IMPOCKTOpa JOIMOJIHUTCIIBHBIC U
BCIIOMOT'aTCIIbHBIC MaTCpUAJIbI (HPGSGHTEIHI/II/I, THUIIMYHBIC HpI/IMepLI). KpOMe TOT'O, UCIIOJIB3YCTCA U

MCJIOBasA AOCKaA.

V1l. O6pa3oBaTe/ibHbIe TEXHOJIOTUH

KoHTpons 3HaHMH TpOM3BOIUTCA BO BpeMsi COOECEJOBAaHUS TIOCNIE BBIMOJIHEHUS
nabopaToOpHON pabOThI O COOTBETCTBYIOIICH TEME.

Jlnsg gormycka K UTOrOBOMY 3a4€Ty OT CTYyAEHTa TpeOyeTCsl BBIMOJIHUTh KAK MUHUMYM OJIHO
3aJJaHKe TI0 KaXI0My pasJely Kypca.

N3yueHne MaHHOTO Kypca MAET B IUIAaHE HAKONMMUTEIbHOH CHUCTEMBI, T.€. COJepKaTelbHast
9acTh KaXJIOTO pasferna, Kak MpaBHiIo, 3aBEPIIAeTCs JEMOHCTpaIeld paboTaromero mo 3a1aHnHon
nporpaMMe KOHTpOJUIEpa M OINPOCOM BO BpeMsl BBINIOJHEHHUs J1abOpaTOpHO paboTHl 1O

COOTBCTCTBYIOIHCﬁ TEMC.

VI1Il. OueHouHble MaTepHaJbl AJs TEKYLIero KOHTPOJISI M IPOMeKYTOYHOM aTTecTaluu
®onn oneHouHbIx cpeactB (POC) nmpeacTaBieH B IPUIOKEHUH.
8.1.1. OnieHOYHBIE CpeICTBA JIJIST BXOJHOTO KOHTPOJIS
Ha nepBom 3aHATHE IPOBOAMTCS ONPOC C ILIEJIBI0O YCTAaHOBJIEHWSI YPOBHS 3HAHUI OCHOB S3bIKa

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

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJISI
KoHTpo:b 3a paboToi CTyI€HTOB OCYIIECTBISAETCS IIOCPEICTBOM cOOEceIOBaHUS TIPU

JEMOHCTpAIMK UMH PabOTaIOIIETOo MO COOTBETCTBYIOIIEH MpOorpaMMe KOHTpOJLIepa.
Hwxe npuBeieHbI 3a1aHus K HEKOTOPBIM pa3zeiiaM MporpaMMBl.

3amanus K pasneny 3
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1. Hamucatrs mporpammy mnepegaun u npuema ogHoro Oaiita yepe3 COM — mopT ¢ ogHOTO
KOMIIbIOTEpA Ha JIPYTOM, COCTMHEHHBIN HYJIb-MOJAEMHBIM KaOeeM.

2. HanucaTh nporpammy nepeiayu v npuema oganoro cumsoia yepes COM — nopr.

3. Hammcath mporpaMmy mnepegadyd UM HpUeMbl CTPOKM cuMBOJIOB depe3 COM — mopt
(TepMHHaNBHAS TIporpaMMa). UTeHHne U3 MOpTa BBINOJIHUTH B OTJCIEHOM MPOTPAMMHOM
MOTOKE C TOMOIIBIO TaiiMepa.

4. Hamucarp nporpamMmy HacTpoiiku napamerpoB COM — mopTa u ero MHMIMAINW3AaLUU B
OTIENFHOM OKHE, KOTOPOE BBI3BIBACTCS Uepe3 TIaBHOE MeHIO. [IOIKII0YUTh 3TO OKHO K
TEPMUHAIBHOM MTpOrpamMmme.

5. Hamucates mnporpammy st paborst ¢ COM — moprom mo mpotokony RS-485 B
MOJTYTyTUIEKCHOM PEKHME C TIEPEKITIOUEHUEM PeXUMOB "mipueM - nepenava’. [Iporpamma
YIpaBISIET ABYMsI yCTPOUCTBAMH, O0BEIMHEHHBIMH B JIOKAIbHYIO ceTh. CHCTeMa KOMaH]I
JlaHa B OIMCAHUU K YCTPOMCTBaM.

6. HarncaTh mporpaMmy yIpaBieHHUs] BHEIIHUM YCTPOMCTBOM JIJIsl HCCIICIOBAHUsI HArpeBa u
OXJIXKJICHUS TEIUIONPOBOAAIIET0 CTepkHsA. CHcremMa KOMaHI JaHa B ONHCAHUU K
YCTPOWCTBY.

7. Hamucate mnporpaMmy yhpaBJICHUS YCTPOWCTBOM JIISi HCCIICAOBaHUS TUPPAKIUU
Ja3epHoro Jyd4a Ha menu. CucteMa KOMaH/I 1aHa B OTMMCAHUU K YCTPOMCTRY.

3agagus K pa3aeny S

1. Hanucate mporpammy, mnokasbIBaroulyto 3¢ @dexkT Oerymux Orse Ha CBETOAMOIHON
JIMHEHUKE.

2. VI3MeHUuTh NpeapIIyyo NporpaMMy, 9YTo0bI «OeryIue OrHi» BINOIHINCH Yepe3 0IuH
CBETOJIO/I.

3. Hamucats mporpammy, uzmepsitoryto ¢ momoisio ALl HanmpsikeHue Ha MOTEHITMOMETPE
U BBIBOASIIYIO0 crapuire 8§ Out pesynbratra B PORTD ans oroOpaskeHHs ¢ MOMOILBIO
CBETOJMO/I0B KaX/bI€ MOJICEKYHIBI.

Ykazanue: CkonpurypupoBath PORTA kak aHaJIOTOBBIM BXOj. BBIOpaTh pacmoiokeHue

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

kaHan B peructpe ADCONO. B naHHOM J1€MOHCTPAallMOHHOM YCTPOMCTBE HCHOJIb3YETCs

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

4. HamucaTh nporpammy, U3MepSIONIYI0 3HaU€HUE HAMPsHKEHUS Ha TOTEHLMOMETpE (BBIBOIE
RAO wMukpokoHTposuiepa) W UCHOJB3YIOUIYIO cTapimide 8 OUT pesynbrara s
dbopMHUpoBaHUS 3aTCPKKH MEXIY MEPEeKIIOYCHUSIMH CBETOAMO0B. Takum o00pa3om,

MOJYYUTh «OeryIire OrHW» PeryIupyeMoi 4acTOTHI.
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VYkazanwme: Jlna storo ckordurypuposats ALIl, BKIIOUNTH €ro, MpOBECTH H3MEpPEHUE U

3alycaTh €ro pe3ysbTaT uepe3 pabouuii perucrp B PErucTp, HCIONb3YEMbIH IS

(bopMHpOBaHUS 33AEPHKKH.

5. Hammcare mnporpammy, BBINOJHSIONIYI0 «O€TyIIHMe OTHM» C IOMOINBIO TaiiMepa ¢
3aJIep’KKON CBEUEHUS KaK0ro cBetoanoaa B 0,5 ceKyHabI.

6. Ucnons3yto npepsiBanue INT, Hamucats mporpaMmy, BKJIIOYAIONLYH0 CBETOJUOJ MU
Ha)XaTUM KHOIIKH.

7. Ucnonp3yto npepeiBanue INT, manmcats mporpammy «Oerymue oram». Hampasienue

JBUKCHUSI «OTHEI» U3MEHSETCS Ha MPOTHUBOIOIOKHOE MPU HAXKATUH KHOIIKH.

Ykazanue: VMcnonp3oBaTh KakOH-IHOO pEerucTp Ui COXpaHEHHs HalpaBlieHUs, HaIpUMep,

omucarh ero B O10ke rnepeMeHHbIX kak Direction. [Ipu HakaTuu KHONKH B TOAIIPOTPaMMe

00pabOoTKM NpephIBaHUA MEHATH 3HAUEHHE OJTHOTO U3 ero OuToB. [Ipy BBITIOJTHEHNH CIIBUTA B

OCHOBHOM MpOrpaMMe MPOBEPATh 3HAYCHHUE 3TOr0 OMTa U UCIOIb30BaTh KoMaHapl BTFSC u

BTFSS nns Be1OOpa HampaBiIeHUS.

8. Ucnonb3ys ALILL, nopaboTath npeaplIyIlyto IporpaMmy, YTOObI CKOPOCTb NEPEKIIIOUEHUS
CBETO/IMO/10B ObliIa peryJInpyeMoi 1 3aBHCceNa OT MOJOKEHUS JBI)KKA TOTEHIIMOMETpa.
3aganus K pasneny 6
1. Hanucates nporpammy, 3akuraromiyto cBetoauo/1 B N mo3uinu npu nojy4eHuu KOMaH bl
"N" or kommnbtorepa. Komanny mnoceuiaTe U3 J11000H TEpMHUHAIBHOW MPOrpaMMBbI
KoMIbroTepa. [lpn nomydyennn cieayromeil KOMaHabl NPEABIAYIINI CBETOJUO TACHET,
HOBBIN 3aropaeTcs.
2. Hanucatp mporpaMmy, MOCBHUIAIONIYIO B OTBET Ha KOMaHJy KOMIIbIOTEpa 3HAUYEHHE
HaIpsDKEHUs Ha TMOTEHIIMOMETpe, noydeHHoe ¢ momoibio ALIIL. Yucno mockinaTth B
BUJie HAOOpa CUMBOJIOB, 0003HAYAIOIINX AECATUYHOE 3HAUCHUE HAIPSIKEHHS.
3. Co3paTh JIOKalIbHYIO CEThb M3 HECKOJBKHX (>=2) MUKpPOKOHTPOJIJIEPOB, Ka)KIbli W3
KOTOPBIX pearupyer Ha cBou aapec B ¢popmate «$SAAN», raie N — HoMep ycTpoiicTBa,
AA — anpec mukpoxontposuiepa ("01", "02", "03" u T.1.). B oTBeT Ha KOMaHIy
KOMIIbIOTEpa Ha3al oTcbuiaeTcs coobmenue B popmare "!AA". Takoit popmar oOmMeHa
630k k nmporokoay MODBUS.
3agaHus K pasnaeiny 9
1. Hanmucatp nporpammy, peanusyrolyto noiydenue aeckpunropa HID ycrpoiicTsa.
2. Hamucare mporpammy, Bblnaroniylo crnucok USB  yCTpoWCTB, MOIKIIOYEHHBIX K
KOMIIBIOTEPY.

3amanus K pasaeny 13




1. 3anporpammupoBathk npocteiiiee HID ycTpoiicTBO Ha 0CHOBE MUKPOKOHTPOJLIIEPA,

BBIJIAOILIETO MO 3aMpoCcy AECKPUIITOP YCTPOICTBA U PETIOPTHI.

8.1.3. OueHOUYHBIEC CPEACTBA ISl POMEXKYTOYHON aTTeCTAINH
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[IpomexyTouHas arTecTanusi MPOBOAUTCS B ¢opMme 3auéra ¢ Yy4y€TOM BBIIOJHEHHBIX 3a
CEMECTP MPAKTUYECKUX 33 TaHUM.

Marepuaisl Juisi IPOBEICHUs TEKYILEro U MPOMEKYTOYHOIO KOHTPOJISI 3HAHUN CTYICHTOB:

Komnerennuu,
Ne KonTponupyemsie Tembl
BI/II[ KOHTPOJIA KOMITOHCHTBI KOTOPBIX
o\ (pa3zmenr)
KOHTPOJIUPYIOTCS

CobecenoBaHuE IPH 3aIIUTE Bce tembl

1. AIOBAIHE TIpH Satll OIIK-3
TOTOBOM MPOrpaMMBbI

2. [TonroToBka K 3a4eTy Bce paznensr OIIK-3

IIpuMepHLIN COUCOK BOIIPOCOB K 3a4ETY:

- [TonxroueHne BHEITHUX YCTPOWCTB

- PaGoTa BHENTHUX YCTPOWMCTB Yepe3 MpephIBaHUS
- Tumbl cBsI3e# ¢ BHEIIHUMH yCTPOHCTBAMHU

- [Iporokon ¢usnueckoro yposHst RS-232

- Kontpomiep COM-nopra. YcTpoilcTBO U IpUHLUIT pabOThI

- 31k komang MODBUS

- [Ipssmoe mporpamMmmupoBanue koutposuiepa UART

- CneunanpHble QyHKIUU A7 pabOThI C YIPABISAIOLIMMU JIMHUSIMU

- duznyeckas u Joruyeckas apxutekrypa USB

- Cocrasmstoniue USB
- CoiictBa USB-ycTpoiicTB

- [IpyHUMIBI IEpeavn JaHHBIX

- MexaHu3m npepbeIiBaHUN

- PexuMebl niepeaun JaHHBIX
- Tunel nepegay 1aHHBIX

- Kagpsr

- Kananst

- [TakeTs!

- KonTponbHas cymma

- Tpan3zakuuun

- CrannaptHsle 3anpocsl kK USB-ycrpolicTBam

- [leckpunrop ycTpoiicTBa

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

- Kirace CDC
- Kimacc HID

- Ctpyktypst u ynkmun Windows Setup API
- CemeticTBO MUKpokoHTpoJiepoB PIC
- Peructpsl o61iero 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 3aJJaHMH ISl POBEPKHU CPOPMUPOBAHHOCTH KOMIIETEHIIMIA:

1. Kakue BHYTpEHHHIA PETHCTPBI OOBIYHO MMEIOTCS B KayKIOM MHKPOKOHTpoIuIepe (Ha3oBuTe 4)?:
a) peructp coctosHus
b) peructp ynpasneHus
C) perncrTp BXOAHbIX AAaHHbIX
d) pernctp BbIXOAHbIX AAHHbIX
€) perncrp 3aHaTocTu
f) peructp npepbiBaHUit
g) peructp ocBoboxaeHus
2. Kakoii Tun nepegaun noepKUBAIOT YHUBEPCAIbHbIE KOMMYHUKaMoHHbIe TopTel COM u USB
a) nocnepoBaTenbHylo nepeaady AaHHbIX
b) napannenbHylo nepeaavy AaHHbIX
3. IIpu nepemaue cooOuieHUss OUT YETHOCTU UCIIONIB3YETCS IS
a) [ANA KOHTPONA NPABUIBHOCTM NEpeaayn AaHHbIX;
b) cMHXPOHM3aLMM NPUEMHMKA 1 NepeaaTInKa;
C) ANA CeMnanpoBaHWA Kagpa C AaHHbIMU;
d) ananoacyéra ctapT- M cTON-6UTOB B Kagpe.
4. CKOpOCTh CBSI3M MEX]y IBYMsI YCTPOMCTBAMHU U3MEPSIETCS B!
a) 6opax;
b) MmeTpax B cekyHAy;
c) 6aliTax B cekyHay;
d) cuMmBonax B cekyHay;
€) CeMMNJIoB B CEKYHAY;
5. Komanna RLF Display, f moouTtHo caBuraet conep:kumoe peructpa Display Bieso. ITycts nepen
e€ BBIMOJIHEHUEM B 3TOM peructpe 0bu10 uncio b’10000000°. Yro B utore ocranercs B Display?
a) b’00000000’;
b) b'11111111’;
c) b’00000001’;

6. B mukpokonrposiepe PIC16F877 umeercs 14-tu xananeubiid ALIL ¢ paspemenuem 10 6wur.
Hanpsokenne nutanus SB. 3nauenne (ADC) npeoOpa3oBaHust HEKOTOPOTO cUTHANA V BBIYHCIISIETCS
o gopmyre:

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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Pa3paborunkmu:
e
i JIOIIEHT, K.(h.-M.H. B.U., Kpacos
(noonucwv) (3aHuUMaemas OOAIHCHOCD) (unuyuansl, hpamunus)
Jéw JOIIEHT, K.().-M.H. A.A., YepHbIX
(noonucw) (3anumaemas OOJIHCHOCTb) (unuyuansl, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusMu PI'OC BO mno HampaBieHUro
noarotroBku 03.03.02 dusuka.

[IporpamMma paccMoTpeHa Ha 3aceanuu kadenpsl o0uieit u kocMudeckoi dhusuku UT'Y
«_15 » _mapra 2023 .

IIporokon Ne _8 , 3aB. kadenpoii @- B.JI. [TanepHbrii

Hacrosimasi mporpaMma He MoO:KeT OBbITh BOCHpPOU3BeleHA HHM B Kakoid ¢opme 0e3

NpeABAPUTEJIBHOIO0 MMCbMEHHOI'0 paspeuicHust Kacbe)lpbl-paspaﬁqunKa nporpaMmmal.



