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1. Hesnu 1 32124 AUCHUIIMHBI (MOIYJIA)
OcHoOBHast wuenp Kypca — 3HAKOMCTBO C TEXHOJIOTMEH CO3JaHHUS CHCTEM YIpaBJCHUS
COBPEMEHHBIMH JKCIIEPUMEHTAILHBIMH KOMILJIEKCAMH, COCTABHOW YacCThIO KOTOPBIX SIBJISIFOTCS

pa3IMYHbIC YCTPOMCTBA, BHIIIOJHEHHBIC HA OCHOBE MHUKPOKOHTPOJLIEPOB.
JI1st TOCTHKEHUS JaHHOM IIeJId OBbLIN IIOCTABJICHBI 3Ad0auu .

® M3Yy4UTb OCHOBBI IIPOIPAMMHUPOBAHNS MUKPOKOHTPOJUIEPOB B CUCTEMAX YIIPABIICHUS

(U3NIECKUM IKCTIEPUMEHTOM;

® [I03HAKOMHUTHCA C COBPEMCHHBIMHA HpO6J'IeMaMI/I aBTOMaTHU3alli TCXHOJIOI'MYCCKUX

MPOLECCOB, YIIPABICHUS CPEACTBAMU KOMMYHUKAIUH.

2. MecTto aucuuniaunnsl (MoayJs) B ctpykrype OIIOII

OaHuM U3 HampaBlIEHUH MOJEPHU3AIMH POCCUHUCKOTO OOpa30BaHUS SIBISETCS uUHmMezpayus
JIMCLIUIUIAH €CTECTBEHHOHAYYHOTO IUKIA. JJaHHBI Kypc COOTBETCTBYET ATOM KOHIICTIIIUH, T.K. IIPH
€r0 M3YYCHUH HCIIONB3YIOTCS Pa3/Ieibl K TEMBI CICAYIOIINX TUCIIUILIHH:

e wuH(popMmaruka (mporpammupoBanue Ha si3pike C++/Pascal, 06paboTka 1aHHBIX,
apxurekrypa [1K, nokanbpHbIe U TT100aJIbHBIE CETH. APXUTEKTYPa CETEH, JIIEMEHTHI
YHUCJIEHHBIX METO/I0B, KOMIIBIOTEPHBIN IKCIIEPUMEHT B (DU3HUKE);

e BhICHIas MaTeMaTuKa (IuddepeHuaIbHOE U UHTErpajJbHOE HCUUCICHUE, METOIbI
MaTeMaTH4eCcKO pu3ukm);

B pe3ynbrare u3ydeHus JaHHOTO Kypca CTYIEHT MOJIyyaeT MpeACTaBIeHne O (PyHKIIMOHUPOBAHUN
MHUKPOKOHTPOJUIEPHBIX CHCTEM H MTPHOOPETAET HABBIKK M YMEHUS 110 CO3JJaHUIO TTPOTPAMMHOTO
oOecrieYeHus ISl YIPaBICHHUS TAKUMH CHCTEMaMHU.

Kpr «OCHOBEI MPOCKTUPOBAHUA MHUKPOKOHTPOJIJICPOB» OTHOCUTCA K BapHaTUBHON YacTH

mukiia gucuuming bl. Y gensgercs nucnuiummHoi mo Beioopy (JIB).

3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHS TUCHUIINHBI (MO1YJIs1)

Kypc «OCHOBBI IPOEKTHPOBAHUS MUKPOKOHTPOJIEPHBIX YCTPOMCTBY, C YYETOM IOJIOKEHUN
(benepanbHOro rocyJapCTBEHHOrO 00pa30BaTENbHOIO CTaHAApTa BBICIIETO MPO(ECCHOHATBLHOTO
o0pa3zoBaHMs MPU NOArOTOBKe OakanaBpa 1o HanpasieHuto 03.03.02 dusuka, 103BOJSIET CTYJCHTY

MPUOOPECTH CIEAYIONNE KOMITETCHITHH:

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE METO/bI, CIOCOOBI M CPEICTBA IOJYYEHUS,
XpaHeHus, mepepaboTku HH(OpPMAIMM M HaBBIKK pabOTBHl C KOMIBIOTEPOM Kak Co
cpencTBoM yrpasienus uapopmanueii (OITK-5);

- CIIOCOOHOCTBIO HCHOJb30BaTh CHEIHATU3UPOBAHHBIE 3HAaHUS B o00iacTd (U3MKK A

oCBOeHUsI MPOoPIbHBIX puzndeckux auciuminH (ITK-1).



B pe3ynbrate u3ydeHus: AUCUUILIMHBI CTYACHT JTOJIKEH:

3Hamb: IPUHIUIIBI IIOCTPOCHUA U pa6OTBI YCTpOﬁCTB Ha OCHOBE MHUKPOKOHTPOJIJIEPOB, OCHOBHEIC

MCTOABbI IMPOCKTUPOBAHUA 3THUX YCTpOﬁCTB U UX NPUMCHCHUC B aBTOMATU3HWPOBAHHBIX

CUCTEMAX YIIPaABJICHUA PA3JIMYHOTO HA3HAYCHHU,

ymemosb: ITIPOCKTHPOBATL MU M[MPOIrpaMMUPOBATL CXCMbI

MHUKPOMPOIIECCOPaAX;

61ademp. OCHOBAaMM IPOEKTUPOBAHUSA CHCTEM

CaMOCTOATCIIBHOMY U3YUYCHUIO COBPEMCHHBIX MHUKPOIIPOLICCCOPOB.

Ha  MHUKPOIIPpOLCCCOpax, HaBbIKaMH

4. O0beM TUCHMILIHHBI (MO1YJISAA) M BUAbI y4eOHO padoThI

Bcero CemecTpsl
Buj yue6Hoit paGoThbI uacos / 8
3aYE€THBIX
eIMHHUIY
AynuTOpHBIE 3aHATHS (BCEro) 54/1,5 o4
B Tom uucne: - - -
Jlexunn
[Ipaktuueckue 3ausarus (I13)
Jlaboparopusie paboTsl (JIP) 44/1,22 44
KCP 10/0,28 10
CamocrosiTesibHas padoTa (Bcero) 54/1,5 54
B Tom uucne: - - -
Brimmonnenune npaktudeckoro 3ananus (113), 50/1,4 50
co0eceloBaHuE TI0 pe3ylbTaTaM padoThI
[ToxroroBka k 3a4ery 4/0,11 4
KonTakTHas padora (Bcero) 59,4/1,65 | 59,4
Bua npomexyTouHoii artectanuu (3a4er, SK3aMeH)
OO6m1ast Tpy10€MKOCTh 4ackl 108 108
3a4eTHBIC €AMHUIIBI 3 3

5. Coneprxanue QTMCUMILIAHBI (MO1YJIsSA)

5.1. Coaep:xanue pa3iesi0B U TeM JUCHUIIMHBI (MOIYJIA)

Paszpen 1. CBA3p KOMIBIOTEPA C BHEIIHUMHU YCTPOWCTBAMU
1.1. IlogxnroueHre BHENTHUX YCTPOHCTB

KonTpomnnep ycrpoiicTBa

1.2. PaGoTa BHEIIHUX yCTPONCTB Yepe3 NpepbIBaHUs

Konrposuiep npepsiBanuit

1.3. Tunsl cBsizelt ¢ BHEIIHUMHU YCTPOWCTBAMHU

BBIYHMCIINTCIIBHBIX YCTPOI;'ICTB Ha

K



[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
Bxonubie peructpet UART
2.3. IIporokon RS-485. Coznanue J0KaIbHOU CETH
2.4. [IpoTokouibl epefaun JaHHbBIX 110 CETU
S3pik koMagx MODBUS
Pazgen 3. IlporpammupoBanne COM — mopta
3.1. ITpsamoe nmporpammupoBanue koutposuiepa UART
Nunmmanuzanus COM — mopra
UreHue u3 mopTa M 3amuch B MOPT
3.2. ITIporpammupoBanue B Windows
Oyuxmun WINAPI u tunbl qanseix s padotsi ¢ COM — moprom
Nuannmanusanusa nopra
UreHne U3 1opTa U 3alKch B MOPT
Pabota ¢ mopTOoM B OTZIEIBHOM ITPOTPAMMHOM ITOTOKE
CrenranbHbie QYHKITUY JUIS paOOTHI ¢ YIIPABIISIONUME JIMHUSIMU
Pazpmen 4. USB — mopt koMImbroTepa
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 0OMEHA JaHHBIMU
4.8. Ilepenada naHHBIX 110 YPOBHAM
4.9. Tumnbl mepeaay JaHHBIX
Paszpnen 5. Ctpykrypa gaHHbBIX
5.1. Kagpsl
5.2. KoHeuHble TOUKH
5.3. Kanansl
5.4. Iaketsr
5.5. KoHTponbHas cymma
5.6. Tpanzakuuu
Pasnen 6. 3anpocel k USB-ycTpolicTBam
6.1. KondurypanunoHHblii maker
6.2. Crannaptasle 3anpocsl kK USB-ycTpoiicTBam
6.3. JleckpunTop ycTpoicTBa
Paznen 7. Cuctema Plug and Play (PnP)
7.1. Kondpurypupoanue USB-ycTpoiicTB



7.2. Hymepanus USB-ycTpoiicTB
7.3. PuP-unentudukaropst USB-ycTpoiicTB
7.4. CUMBOJIbHBIE IMEHA YCTPONCTB
Pasnen 8. Knacest USB ycrpolicTs
8.1 Knacc CDC

8.2 Kitacc HID
Cnemudukamus HID-ycrpoiictB
[Topsanox obmena nanueivu ¢ HID -yctpoiictBoM
VYcranoska apaiisepa HID-ycTpoiicTBa
CrpyKTypa JecKpUNITOpa penopra
3anpocsl k HID-yctpoiictBy
HNucTpymeHTsI
Hpaiiseps! st HID-ycrpoiicte B Windows

8.3. dpyrue knaccsl USB
Paznien 9. Pabota ¢ USB ycTpoiicTBamu.
9.1. Ctpykrypsl 1 pyakiuu Windows Setup API
9.2. Ctpyktypsl 1 pynkun Windows HID API
Pazznen 10. MUKpOKOHTpOJIJIEP — OCHOBHOM ~ 3JIEMEHT YIPaBJICHUSI BHELIHUM YCTPOHCTBOM
10.1. CemeiictBo MukpokoHTpoiuiepos PIC
Opranuzanus namMsaTu
10.2. Peructpbl 001IETO U CHIEUATBHOTO Ha3HAYCHUS
Paspnen 11. [IporpaMMupoBaHre MUKPOKOHTPOJLIIEPA
11.1. KomaH 161 MUKPOKOHTpPOJLIEpA
11.2. OcHOBBI TpOrpaMMHPOBaHUs Ha AccemOuepe
Cpena nporpammupoBanust MPLAB
[Iporpamma Ha AccemOepe
11.3. IIpumepsl mporpaMMUpPOBaHUS
Vcnonb30BaHue MOPTOB BBOJA-BbIBOJA
Opranuzanus 3aepixex
Pa6ora ¢ ALIII
PaGora c Taiimepom
IIpepsiBanus
Pasznen 12. Berpoennsiit COM — nopT MUKpPOKOHTPOJLIEPA
12.1. Hactpoiika USART
12.2. ITpuem n nepenava JaHHBIX
Paznen 13. Berpoenssiit USB — nmopT MukpokoHTposuiepa
13.1. Coznanune USB yctpoiicTBa Ha OCHOBE MUKPOKOHTPOJLIEPA.
13.2. Ilpuem u nepenada JaHHbIX.

5.2 Pa3enbl AMCUMILIMHBI M MEKINCHUIIIMHAPHBIE CBA3H C 00ecne4nBaeMbIMHU
(mocseAyOIIMMHU) AUCHUTNIIMHAMUA

JuctunanHa npenoaaéres Ha YeTBEPTOM Kypce oOydeHHs 0akalaBpOB, MOATOMY 00ECTICYHMBAEMBIX
(TocneTyromuX ) TUCIUTUITMH HE UMEETCS.



5.3. Pa3zgesbl U TeMbl TUCHMILIHH (MO1YJIei) M BUBI 3AaHATHH

Ne | HaumenoBanue | HammenoBanue Bunbl 3aHTHH B 9acax
n/m pasacra TeMBL Jlek. Hpar. Cemun Jlab. CPC | Bceero
3aH. 3aH.
CBs3b
1 Paznen 1 KOMIIbIoTEpa € 4 2 6
BHEIIIHUMH
YCTPOMCTBAMU
2 Pasen 2 COM — nopr 2 10 12
KOMITBIOTEpA
ITporpammupoBan
3 Paznen 3 sie COM — nopra 14 12 26
4 Paznen 4 USB —nopr 2 2
KOMITBIOTEpA
MUKpOKOHTpOILIIE
P — OCHOBHOM
5 Paznen 10 DJICMCTHT 2 2
YIIpaBJICHUS
BHEIIHUM
YCTPOMCTBOM
[IporpammupoBan
6 | Pasmenll e 16 12 | 28
MHUKPOKOHTPOJLIE
pa
Bcerpoennsbiin
7 | Pasgen 12 COM —nopr 6 12 | 18
MHUKPOKOHTPOJLIE
pa
Bcerpoennsbii
8 | Pasmen 13 USB — nopr 2 6 8
MHUKPOKOHTPOJLIE
pa
6. IlepeyeHb ceMMHAPCKHX, MIPAKTHYECCKUX 3aHATHI U J1a00PaTOPHBIX PadoT
Ne Ne pasnena un HanmeHnoBaHne ceMMHapOB, Tpyno | Ouenounsie | @opmup
/o TEMBbI NPAaKTUYECKUX U J1a00pPaTOPHBIX eMKOCT | cpeJlcTBa yeMble
TV CIUATUTHHBI pabot b KOMITETE
(Momyist) (gachl) HIUU
1 2 3 4 5 6
1. | Pazgen1 CBs13p KOMIIBIOTEPA C BHEIIHUMHU cobece. I1K1
YCTPOHCTBAMM 4 OIK5
2. | Paznmen 2 COM — nopt xommbroTepa 5 cobece.
3. | Pazmen 3 [MporpammupoBanne COM — mopra 14 cobece.
4 Paznen 11 IIporpammupoBanue cobece.
MHUKPOKOHTpOJUIEpa 16
5 Paznen 12 Berpoennsiii COM — nopr cobece.
MHUKPOKOHTpOJUIEpa 6
6 Pa3znen 13 Bcerpoennsiit USB — nopt cobece.
MHUKPOKOHTpOJUIEpa 2




6.1. [Li1an camocTOSATEILHOM PadoOTHI CTYJACHTOB

No Tema Bun 3amanue Pexomennyemas KonnuectBo
HeJl. CaMOCTOSITENIbHOM auTepaTypa 4acoB
paboThl
1. Cas3pb CamocrosrenbHoe | YTiuyOuTh
KOMIIBIOTEpA C U3Yy4EHUE CBOM 3HAHUS [1.2]
. , 6
BHEUTHUMU TEOPETUUYECKOIO 0 TAHHOM
ycTpoiicTBamMu MaTepuaia TeMe
2. IIporpammuposa | CamoctosarensHoe | Hamucath
nue COM — BBIIIOJIHEHUE IporpaMmy
mopTa 3aJJaHHil BO BpeMsI [1] 18
nabopaTopHOU
paboThI
3. [IporpammupoBa | CamocrositensHoe | - Hanmucats
Hie BBITOJIHEHUE nporpamMmy
3aJ]aHKi BO BpeMs [1] 12
MHKPOKOHTPOILL | 1o satopHoii
epa paboThI
4, Bcerpoennsiin CamocrositenbHoe | Hamucath
COM — nopt BBITIOIHCHHC IpOrpamMMy
3aJlaHui BO BpeMs [1,2] 12
MHKPOKOHTPOILL | 1o satopHoi
epa paboThI
S. BceTrpoennsrit CamocrositennpHoe | Hamucatp
USB — nopr BBITIOTHCHNC IporpamMmy
3aJlaHui BO BpeMs [1,2] 6
MHKPOKOHTPOIT | 1o 5 saroproit
epa paboThI
6. [TonroroBka K 3a4ety 4

6.2. MeToanueckue yKa3aHHus 110 OPraHU3ALUM CAMOCTOSATEJIbHOI PadoThI CTY1eHTOB

K coBpemeHHOMY crnenuanucTy OOIIECTBO MPENbsABISET AOCTATOUYHO LIMPOKHH MepedeHb
TpeOOBaHUH, Cpeau KOTOPbIX HEMAJOBR)XHOE 3HAYEHHWE HMEET Haluuue Yy BbIMYCKHUKOB
OTIpEe/IENICHHBIX CIIOCOOHOCTE M YMEHHS CaMOCTOSITENIbHO JOObIBaTh 3HAHUS U3 PA3IUYHBIX
HMCTOYHUKOB, CHUCTEMAaTU3UPOBATh IMOJIyYEHHYIO HWH(OpMaluio, [aBaTh OLEHKY KOHKPETHOM
¢unaHcoBol curyannu. GopMUpOBaHHME TAKOTO YMEHHUS MPOMCXOJUT B TEUEHHE BCEro Mepuoja
o0y4eHHs uepe3 ydacTue CTYJACHTOB B JJaOOPAaTOPHBIX SKCIIEPHUMEHTAX, BBHIMOJIHEHUE KOHTPOIBHBIX
3aJlaHul, HalnMcaHWe KYpCOBBIX U BBINYCKHBIX KBaIM(QHUKAUMOHHBIX paboT. Ilpu »sTOM
caMoCTOsITeNIbHasl paboTa CTYJIEHTOB UIPAET PELIAIOLIYI0 POJIb B XOJ€ BCEro yueOHOro mnpoiecca.

CamocrodTenbHas paboTa pearu3yercs:

1) HenocpeacTBEeHHO B MPOLIECCE ayAUTOPHBIX 3aHATHUH - HAa TIPAKTUYECKUX 3aHATUSX, TIPH

BBITIOJTHCHUH JTA0OPATOPHBIX PaboT.



2) B koHTakTe ¢ npenogaBaTeseM BHE PaMOK PACIIUCAHKS - HAa KOHCYJIBTALUSIX 110 y4eOHBIM
BOIIPOCAM, B XOZI€ TBOPYECKUX KOHTAKTOB, IIPH JTMKBUIAINH 33 JOJDKCHHOCTEH, IPH
BBITTOJIHEHUH WHANBUYaIbHBIX 3aJJaHUN U T.]I.

3) B oubnmnoreke, 1oMa, B OOIIEKUTHH, HA Kadepe MPH BHITOJHEHUH CTYICHTOM y4eOHBIX U
TBOPYECKHX 33/1a4.

I'paHuIBI MEXKTYy STUMH BUAAMH PadOT TOCTATOYHO PAa3MBITHI, @ CAMH BHIBI
CaMOCTOATENbHOI paboThl epecekaroTcsa. Takum 00pa3oM, caMOCTOATENIbHON paboTa CTyJEHTOB

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

7. [IpuMepHasi TEeMATHKA KYPCOBBIX Pa0oT (MP0eKTOB) (MPU HAJIUYHNH)

KypcoBsie IpOEKTHI HE PEYCMOTPEHBI.
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8. YueOHo-MeToAuYecKkoe 1 MH(OPMAIIMOHHOE O0ecTevyeHne TUCIHUILTHHBI (MOTYJIfA):
a) OCHOBHas Tumepamypa
OCHOBHAS IUMepamypa
1. Kpacos, B.I1. YnpaBneHue BHEIIHUMH YCTPOMCTBAMM HA OCHOBE MHUKPOKOHTPOJIJIEPOB
[DnexTponHbIit pecypce] : yueb. nmocodue / B. U. Kpacos. - OBK. - Upkyrtck : U3n-Bo UT'Y,
2009. - (KoMmbproTepHbIe TEXHOJOTHH B GU3HKE ; 4. 5, pa3a. 1). - Pexum moctyma: DU3
"bubnuorex". - Heorpanuy. nqoctyi.
2. Sluenkos, B.C. Mukpoxontpoiepsl MicroCHIP : Ilpaktuu. pykoBoactso / B. C. SlueHkos.
- 2-e u3., ucnp. u pom. - M. : l'opsiuas nunus-Tenexkom, 2007. - 278 ¢. : un. ; 21 cm. - ISBN

5-93517-203-8. — (10 3K3.)

0) donoanumenvhas iumepamypa
1. T'mubun, E. C. Pa3paboTka H3MEpHUTEIbHBIX CHUCTEM C MPUMEHEHHEM KOHTPOJICPOB
Arduino [DnekTpoHHBIH pecypc]| : 31ekTpoHHOe yueOHO-meroanueckoe nocoodue / E. C.
I'mubun, B. U. Yenenes. - DnekTpoH. TekcToBble AaH. - Tompsartu : TI'Y, 2016. - 48 c. -

OBC "Jlanp". - Heorpanu4. goctyi. - ISBN 978-5-8259-0952-3

%QW e Fp Artd %
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B) npoepammuoe obecneyerue
WNuterpupoBannas cpena paspabotrku MPLab 7.60 (freeware, OeccpouHo) s CO3AaHMS,
PEMAKTHPOBAHUS U OTJIAJKH MPOTPaMM I MUKPOKOHTPOJIIEpoB cemeiictBa PIC, mpon3BoanMbIx
kommanuedt  Microchip Technology. Cranmaptasie cpenctea MS  Office ais  paGotsr
METOIUYECKUMU MaTepuanamu. [IporpamMma mpocmotpa gaokymeHtoB B PDF ¢dopmare — Adobe
Acrobat Reader (ycinoBust mpaBooOiiagatensi, 66cCpovHO).
Ha cranmoHapHbIX KOMITBIOTEpaX B y4€OHOW ayJTUTOPUH YCTAHOBJICHA OlepanuroHHas cuctema MS
Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha noyroykax — Windows 8 (WIN8 EM
— BCTPOCHHAsI OTIEPAI[HOHHAS CUCTEMA OT MPOU3BOUTEIIS).
T') 6a3bl OAHHBIX, UHDOPMAYUOHHO-CPABOYHDBLE U NOUCKOBLLE CUCTIEMbL
JOKYMEHTAIUs, ONTUCAHHE U MPUMEPHI pabOThI AT MHUKPOKOHTPOJUICPOB 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 «JIanw» http://e.lanbook.com/
- *DBC «PykonT» http://rucont.ru
-+ OBC «Aiibykey http://ibooks.ru
- B cucreme oOpasoBarenpHoro mopraia HWI'Y  (http://educa.isu.ru/)  pasmerieHs

MEeTOoAMYEeCKue Marepuansl M 3agaHus 1o gucuuniuHe b1.B.J[B.9.1. «OcHoBHI

MMPOCKTUPOBAHNUA MUKPOKOHTPOJUICPHBIX YCTpOﬁCTB ».

9. MaTepnajbHO-TeXHHYECKOE 00ecnevyeHne JMCIUILIMHBI (MOLYJI5):

[IpakTHyeckue 3aHATUS IPOBOAATCS B CIIEUATILHOM KJIACCE C COBPEMEHHON KOMITbIOTEPHOM
TexHUKoH (5 craumoHapHbIX KoMmIibioTepoB 939NF4G-SATA2/AMD 1808MHz ¢ mMonutopamu
SyncMaster 152v u 4 noyrOyka Lenovo B590). ITpuOops! 1 nprHaiIeKHOCTH: MUKPOKOHTPOJLIEPHI
cemeiictBa PIC, Habop cBETOAMOAOB, NMOTEHLUUMOMETPhI, HAOOP COEAMHUTENBHBIX MPOBOJOB IS
CO3JIaHMsI CETH MHUKPOKOHTpoJulepoB. MmeroTcst nabopaTopHble YCTAaHOBKH, B KOTOPBIX
peann30BaHO  yIpaBlIEHHE C  TIOMONIBI0  MHUKPOKOHTPOJUIEpPOB:  «VI3yueHWe  IBHIKECHUS
MaTeMaTHYeCKOTO MasTHUKAa B BS3KOW cpeme», «lcciemoBaHne TEIUIOBBIX XapaKTEPUCTUKU
MeTauIoBY, «M3yduenue muppakimoHHbIX 3PPEKTOB C HU(POBLIM YIIPABICHUEM.

10. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

KoHTpons 3HaHMH TPOW3BOTUTCS BO BpeMs COOECEOBAaHUS TIOCIE BBHIIOJHEHUS
nmabopaTopHON pabOThI O COOTBETCTBYIONICH TEME.

Jlnist morrycka K UTOTOBOMY 3a4€Ty OT CTyJEeHTa TpeOyeTcsl BHIOTHUTh KaK MHHUMYM OIHO

3aJlaHuE M0 KaKAOMY pasJeny 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 JAaHHOI'O0 KypcCa HMIACT B ILIAHC HAKOITUTEIIbHOU CUCTEMBI, T.C. COACpKaTCIbHAA

4aCTb KaXxJoro pasacia, KakK IIpaBHIO, 3aBECpHIACTCA OIPOCOM BO BpPEMA BbIIIOJIHCHUA

1abopaTopHOI pabOTHI O COOTBETCTBYIOMICH TEME.

11. Ouenounnie cpeacrsa (OC):

®onp oueHouHbIX cpeacTB (POC) npencraBieH B MPUITOKEHUH.

11.1. OueHouHsle cpeacTBa AJIs1 BXOJHOTO KOHTPOJIS

BXO,Z[HOI;'I KOHTPOJIb HE OCYHICCTBIIACTCA.

11.2. OnieHOUYHBIE CpEACTBA TEKYIIETO KOHTPOJIS

KoHTpouib 3a paboTOM CTYyJJCHTOB OCYIIECTBISICTCS MOCPECTBOM COOCCETIOBAHMUS TIPH 3aIIHUTE

HMMH OTYETOB IO J1JAO0OPATOPHBIM paboTaM.

Huxe MNPUBCACHBI 3aIaHUA K HCKOTOPBIM pa3aciiaM IIporpaMmabl.

3aganus K pazgeny 3

1.

Hanwmcars nporpamMmy nepenauu u npueMa oguoro 6Oaiita yepes COM — mopt ¢ oxHOTO

KOMIIBIOTCpA Ha ,Z[perﬁ, COCIUHECHHBIN HYJIb-MOJCMHBIM KabejeM.

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

Hanmcares mporpammy mnepenaud W MpueMbl CTpoku cuMBoioB dyepe3 COM — mopr
(TepMuHasbHAA MporpaMma). UteHue u3 mnopra BIIOJIHUTH B OTAEIBHOM IPOrPaMMHOM

ITOTOKEC C TIOMOIIBIO TaﬁMepa.

. Hamucarp nporpammy Hactpoiiku napamerpoB COM — nopTa v ero MHMLIMAIN3ALUU B

OTIEITFHOM OKHE, KOTOPOE BBI3BIBACTCS Yepe3 TIaBHOE MEHIO. [oIKII0UnTh 3TO OKHO K
TEPMUHAIBHON IIPOrpaAMME.

Hanucates mporpammy ans pabotst ¢ COM — moprom mno mportokony RS-485 B
MOJTYAYTUIEKCHOM PEXUME C MEPEKII0YEHNEM pexXUMOB "fipueM - nepenaya'. [Iporpamma
VIIpaBISET ABYMsI YCTPOUCTBAMH, OOBETMHEHHBIMH B JIOKAIbHYIO ceTh. CHCTeMa KOMaH I

JIlaHA B OTIIMCAaHUM K YCTPONCTBAM.

. Haniucartsp nporpamMmy ynpaBJICHUS BHCUIHHUM YCTPOﬁCTBOM IJIL UCCIICIOBAaHUA HArpeBa u

OXJIAXKACHUS TCIUIOMPOBOAAIICTO CTCPIKHA. Cucrema KOMaHJ JaHa B OIIMCAHUHU K

YCTPOMCTBY.

7. Hammcatp mnporpaMmy ympaBiIeHHUs YCTPOWCTBOM ISl HCCIENOBaHUS TU(paKIuu

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

3amanus K pa3ieny S

l.

Hanucars mporpamMmy, mokasbIBaroulyo 3¢ @exT Oerymmux OrHeil Ha CBETOJUOJHOM

JIMHENKE.
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2. I3MeHUTH Npeablayyio IporpaMmy, 4ToObl «OeryIire OrHu» BBIIOJHSIUCH Yepe3 O1H
CBETOJIUO/I.

3. Hanucats mporpammy, uzmepsitomyto ¢ nomoinsio AL HanpsikeHne Ha HOTEHIIMOMETPE
U BeIBOASIIYIO0 ctapume 8§ Out pesynptara B PORTD anst oroOpaskeHHS ¢ MOMOIIBIO
CBETOJIMOJIOB KaX/bl€ MOJICEKYHIbI.

Ykazanue: CxkondurypupoBate PORTA kak aHaioroBwlii BXoj. BbIOparh pacrosioxeHue

pesynbrara U ucrounuk HanpspkeHus Vref B peructpe ADCONI1 u BpeMeHHYyrO KAy U

kaHan B peructpe ADCONO. B nanHOM JIEMOHCTPAallMOHHOM YCTPOWCTBE HCIIOJB3YeTCs

BHYTPEHHUH T'€HEepaTOp MUKPOKOHTpoOJUIiepa ¢ yactoror 4 MI'm.

4. Hamucath mnporpaMmy, H3MEpSIOLIYI0 3HAUEHUE HAINpPSOKEHHs] Ha IOTEHIIMOMETpE
(BeiBosie RAO MUKpPOKOHTpoOJITIEpa) U MCHOJB3YIONIYI0 CTapiiue § OUT pe3yibTara Jist
dbopMHUpoBaHUS 3aIEPKKH MEXKIy NEPEKIIOYCHUSMH CBETOIMOM0B. Takum 00paszom,
MOJIYYUTh «OEryIIre OTHUY PEryIupyeMoi YacTOTHI.

Yxazanue: [[ns storo ckonpurypupoBath AL, BKIIOYUTH €ro, MpoOBECTH H3MEPEHUE U

3amycaTh €ro pe3yibTaT depe3 paboumii pEerucTp B PErucTp, HCIONb3YeMBIH s

(bopMUpPOBaHHUS 3a/I€PHKKH.

5. Hamwmcate mnporpammy, BBIIOJHSAIOIIYIO «Oeryiue OrHW» C TOMOIIbIO TaiiMepa C

3aJIepP’KKON CBEUEHUS KaKI0ro cBetoanoza B 0,5 CeKyH/bI.

6. Ucnons3yto nmpepsiBanue INT, Hamucate mporpamMmy, BKIIIOUYAIOLIYH0 CBETOJUOJ MpU

Ha)KaTUW KHOTIKH.

7. Ucnonb3yto mpepsiBanue INT, manmucarh mporpammy «Oerymme orHm». Hampasienue
JIBUKESHUSI «OTHEI» U3MEHSETCS Ha MPOTHUBOIOIOKHOE TP HAKATHH KHOIIKH.

VYkazanue: Mcronb3oBaTh KaKONH-TMO0 PETHCTp ISl COXPAHEHUS HAMpaBJICHUS, HAIIPUMED,

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

00paboTKK MpepbIBaHUN MEHATH 3HAYEHHE OJHOTO U3 ero OMTOB. [Ipu BHITOTHEHUU CIBUTA

B OCHOBHOU IIporpaMMme MpoBepsATh 3HaUEHUE 3TOT0 OUTa U UCmonb30BaTh koMauasl BTFSC

u BTFSS st BeIOOpa HampaBiIeHUS.

8. MHcmomp3ys ALIll, npopabotarh mNpenblIylIyl0 MpOrpaMMmy, 4YTOOBI CKOpPOCTh
MEPEKIIIOYEHUST CBETOIMOIOB ObljIa PEryIupyeMOl M 3aBHCENa OT MOJOXKEHMS IBHMIKKA
MOTEHIIMOMETPA.

3agaHus K pazaeny 6

1. Hammcare mporpammy, 3akuramoouryro cBeroaunox B N mo3ummu npu HOTydeHUH
komanael "N" or kommbroTepa. Komanay mnocbuiaTh U3 JH000H TepMUHAIBHON
mporpaMMbl Komnetorepa. llpu mnomydeHuu cienyromeil KOMaHAbl IPeablIyIInid

CBETOJHO/ I'aCHET, HOBBIM 3aropacrtcs.
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2. Hanucarp mporpaMmy, MOCHUIAIOIIYI0O B OTBET Ha KOMAaHJy KOMIIbIOTEpa 3HAUYCHUE

HAIps>KCHUA Ha IMOTCHHHUOMETPE, IMOJTYYCHHOE C ITOMOIIBIO AHH Yucao nmocelUIaTh B

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

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

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

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

KOMITBIOTEpa Ha3aj oTchuiaeTcsi coobmenue B popmare "!AA". Takoil hopmat oOMeHa

6mu30k k nmporokoay MODBUS.

3aganus K pasaeny 9

1. Hanmucatp nporpammy, peanu3ymoiyto noinyuenue aeckpunropa HID ycrpoiicTsa.

2. Hamwmcate nporpammy, Bbiatonryio cnucok USB  yCcTpoHCTB, MOAKIIOYEHHBIX K

KOMIIBIOTEPY.

3aganud K pazgeay 13

1. 3anporpammupoBaTh npocreiimee HID ycTpoiicTBO Ha OCHOBE MUKPOKOHTPOJLIEPA,

BBI/IAIOILIETO 0 3apOCy AECKPUIITOP YCTPONUCTBA U PEIIOPTHI.

11.3. OuieHouHbIE CpeaCTBA ISl IPOMEKYTOUHOM aTTeCTalluu
Marepuansl Jyisi IpOBEIEHUS TEKYIIEro U MPOMEKYTOUYHOT0 KOHTPOJISI 3HAHUHM CTYJICHTOB:

Kowmmereniun,
Ne KonTponupyemsie TemMbl
Bun koHTpOIIS KOMIIOHEHTBI KOTOPBIX
i\ (paznemnsl)
KOHTPOJIHPYIOTCSI
CobecenoBanue MpH 3aIiuTe Bce tembl
1, ALOBEHIC TpH 3alll OIIK-5, ITK-1
TOTOBOM MTPOTpamMMBbl
2. IToaroToBKa K 3a4eTy Bce pasznensl OIIK-5, I1K-1

IIpuMepHLIN COUCOK BOIIPOCOB K 3a4ETY:

- [loakirtoueHre BHEIIHUX YCTPONCTB
- PaboTa BHEIIHUX YCTPOMCTB Uyepe3 NpephIBaHUs
- Tunsl cBA3€N ¢ BHEITHUMU YCTPONCTBAMHU

- [IpoTokon ¢uznyeckoro yp

oBHA RS-232

- Kontpomnep COM-niopra. YcTpoicTBO M IPUHIUI pabOThI

- SI3p1k kKoMaug MODBUS

- [Ipssmoe mporpammupoBanue koutposiepa UART

- CneunanpHble QYHKIUU A7 pabOThI C YIPaBISIOLIUMU JIMHUSIMU

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

apxurektypa USB

- [IpuHUMIBI IEpeaun JaHHBIX

- MexaHn3M npepbpIBaHUN

- PexxuMbl iepeaun JaHHBIX

- Tunel nepegay 1aHHBIX
- Kanpet
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- Kananst

- [TakeTsl

- KonrponsHnas cymma

- Tpan3akuuun

- CranaptHsble 3anpocsl kK USB-ycTpoiictBam

- Jleckpunrop ycrpoiicrsa

- Kondurypuposanue USB-ycTpoiicTB

- PnP-unentudukaroper USB-ycTpoiicTs

- CUMBOJIbHBIC UMEHA YCTPOUCTB

- Kinacec CDC

- Kinacc HID

- Ctpykrypsl u pynkiuu Windows Setup API

- CemeticTBo MUKpokoHTpoJiiepoB PIC

- Peructpsl o61iero u cnenuanbHOro Ha3HAUYCHUS
- KoManip1 MukpokoHTpouiepa

- Hcnionb30BaHue MOpTOB BBOJIa-BHIBOA

- Pabora ¢ ALIIL

- Pabora c Taitmepom

- Hactpoiika USART

- Coznanne USB yctpoiicTBa Ha OCHOBE MUKPOKOHTPOJLIEPA.

[TpuMep TECTOBBIX 3aJaHUM IS MPOBEPKU CHOPMHUPOBAHHOCTH KOMIICTCHIIUH, YKa3aHHBIX BBIIIEC
n.3:
1. Kakue enympennuii pecucmpbi 00b14HO UMEIOMCSL 8 KANCOOM MUKPOKOHmMpOJLIepe (Hazosume 4)?:

a) pe2ucmp cocmosinusi

b) pe2ucmp ynpaeieHust

C) pe2ucmp 6Xx00HbIX OAHHbLIX
d) pe2ucmp 6bIX0OHbIX OAHHbBIX
e) pe2ucmp 3aHamocmu

fpecucmp npepvieanui
9) peaucmp 0c800024cOeHUs
2. Kakou mun nepedauu noooepicugarom yHusepcaivhvlie KommyHnukayuonuvie nopmovr COM u

uUSB

a) nociedosamenvhylo nepedayy OAHHbIX
b) napanieibHyio nepedaiy OaHHbIX

3. IIpu nepedaue coobwenus bum 4émHoCmu UCNONb3YEeMCs OJIAL:
a) 0J151 KOHMPOJIsl NPASUTLHOCIU Nepedayi OAHHbIX,
b) CUHXPOHU3AYUU NPUEMHUKA U NEPedamuuxa,
C) 0J151 CEMNIUPOBAHUS KAOPA C OAHHbIMU,
d) 07151 noocuéma cmapm- u Cmon-o6umos 8 Kkaope.

4. Cropocmb césa3u mexncoy 08yMsl YCmMpoUcmeamu UsMepsaemcsi 6.
a) booax;
b) MEmpax 8 CeKyHoy;
C) bamax 6 cexynoy;

d) CUMBOJIAX 6 CEKYHOY;
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e) CeMNI08 8 CEKYHOY,
5. Komanoa RLF Display, f nobumno cosucaem codepoicumoe pecucmpa Display eneso. [lycmo
nepeo eé vinonHeruem 6 smom pecucmpe 6vi10 uucno b’10000000°. Ymo 6 umoce ocmanemcs 6

Display?
a) b’00000000°;
b) b'11111111°;
C) b’00000001 *;

6. B muxpoxonmponnepe PICI6F877 umeemcsn 14-mu kananouwvii ALl ¢ paspewenuem 10 oum.
Hanpsocenue numanuss 5B. 3nauenue (ADC) npeobpazoeanus Hekomopozo cuenaia V
gvluucasiemcs no gopmyne:

a) ADC=(V/5 B)*1023;
b) ADC=(V/5 B)*1024;
c) ADC=(V/1023)*5B;
d) ADC=(5B/1024)*V;
PazpaboTunkn:

7 .

o JOIIEHT, K.().-M.H. B.U., Kpacos
(nodnuc%) (3anumaemas OOJIHCHOCMb) (unuyuansl, hamunus)
,/#@7 JOLIEHT, K.().-M.H. A.A., YepHbIx
(noonucwv) (3anumaemas O0JAHCHOCMD) (unuyuansl, pamunus)

[Tporpamma paccmoTpeHa Ha 3acenanuu kadeapsl 001ie u kocmudeckont puzuku UT'Y
«_ 27 » _wmapra 2020 .

ITpotokon Ne __ 7, 3aB. kaenpoii @- B.JI. ITantepHsIii

Hacrosimasi mporpamMma He MoO:KeT OBbITh BOCHPOU3BeleHA HHU B Kakoil ¢(opme 0e3

NpeABAPUTEIbHOI0 NMCHbMEHHOI0 paspeleHus Kadeapbi-pa3padoTynKa NporpaMmsl.



