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1 IIEJITA OCBOEHUA YUYEBHOM JUCIHUIIJINHBI

1.1 Hean AMCHMIIMHBI

dopMupoBaHUE 3HAHUM O KOHCTPYKILMHU, apXUTEKTYypE, DJIEMEHTHON 0a3e u
IPUHILKIIAX TOCTPOCHUS IPOMBIIIJICHHBIX U(PPOBBIX YCTPONCTB: OT 3JEKTPOHHBIX
JATYMKOB, O IPOrpaMMHUPYEMBIX JIOTMYECKUX KOHTPOJUIEPOB; ITO3HAKOMUTH C
YCTPOMCTBOM OCHOBHBIX Y3JI0B MPOMBIIIJIEHHBIX KOHTPOJUIEPOB: LHU(PPOBBIMU
BXOJaMHU\BBIXO/IaMH, aHAJOTOBBIMH BXOJaMH\BBIXOJAAMH, KOMMYHUKAIIMOHHBIMA
uHTeppercaMy, CXeMOW TNHUTaHUs U T. I.; pOJIb MHUKPOKOHTPOJIEPOB U
MHUKpPOIIPOLIECCOPOB B CHUCTEMAax YIPABJICHMS, AallapaTHble W MPOrPaMMHBIE
acIeKkThl MpH padoTe ¢ MUKPOKOHTPOJUIEpAMH, PEIICHUE TUIOBBIX MPUKIAIHBIX
3a/1a4.

1.2 3agaun AMCHUIITTHHBI

[To3HaKOMHUTH 00YYAIOIUXCSI C BHYTPEHHUM YCTPOWCTBOM IPOMBIIIIEHHBIX
CUCTEM YIIPaBJIEHUS U MUKPOIIPOLIECCOPAMH, KAK OCHOBHBIM SIIPOM TaKUX CUCTEM.
Hayuntp mOHMMAaTe W YWTAaTh MPUHUUIMAIBHBIE JJIEKTPUYECKUE CXEMBI
AJIEKTPOHHBIX  yCTpoicTB. HayuuTh MONB30BaThCA MMAKETOM TEXHUYECKOU
JOKYMEHTAllMd 10  MHKPOKOHTpOJUIEpAM MpU  pa3pabOTKE  pas3IMYHBIX
npunoxkeHudl. HayuuTe pa3pabarbiBaTh MCIONHUTEIBHBIE MPOTpaMMbl  JIJIs
MUKPOKOHTPOJUIEPOB, KOH(MUTypUpOBaTh WX mnepudepuiipie (GyHKIUH (ITOPTHI
BBOAa\BbIBOJa, Taimepwl, AIIIl W T. 1.) B COOTBETCTBHU C aIllapaTHBIMH
0COOEHHOCTSIMU TpuiiokeHus. HayuuTh OTIaxuBaTh MpOrpaMMHO-annapaTHbIe

YaCTH NPUJI0KEHUS C MUKPOKOHTPOJIIEPOM.



2 MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII BO

JucuuruinHa «Mukpornporeccopsl " MUKPOKOHTPOJUIEPHI,
nporpaMMupoBaHue  MUKpokoHTposuiepoB»  B1.B.JIB.9.1  orHocuTcs K

00s3aTeIIbHBIM JAUCHOUITIINHaAM BapHaTHBHOﬁ qacCTu.

3 KOMIIETEHIIMM CTYJAEHTA, ®OPMUAPYEMBIE B PE3YJIBTATE
OCBOEHHS YYEBHOI JUCHMILIMHBI / O3 KUTAEMBIE
PE3VJIbTATBI OBPA3OBAHMS U KOMIETEHIMU CTYAEHTA IO
3ABEPIIEHUY OCBOEHMUSI TPOTPAMMBI YYEBHOW
TACIHUATITAHBI

3.1 OO01eKkyJbTypHbBIE, o0menpodeccuoHaIbHbIE "
npogeccHOHATbHbIE KOMIETEHIIUH

N3yuenne auCHUIUIMHBI «MHKPOIIPOIECCOPBI M MHUKPOKOHTPOJUICPHI,

IPOrPaMMHUPOBAHIE MHKPOKOHTPOJUIEPOB» HAIPaBICHO HA  (HOPMHUPOBAHHE Y
CTYJICHTOB CJICTYIOIINX KOMIICTCHITUI:

odmenpogeccuonaabubix (OIIK):

— CImoco0eH MPHUMEHSITh METOJbl TMOWCKAa, XpaHEHUs, 0o0pabOTKW, aHamM3a H
npejcTaBlieHus B TpeOyeMoM (opMare HH(POpMAIUU U3 pa3IMYHBIX UCTOYHUKOB U
0a3 JaHHBIX, cOONMIOAAsl MPU 3TOM OCHOBHBIE TpeOOBaHUS HHPOPMALMOHHOU

oe3omacuoctu (OITK-3);

— CHnoco0eH TMPUMEHSITh COBPEMEHHBIE KOMIBIOTEPHBIC TEXHOJIOTUU IS
MOATOTOBKM TEKCTOBOM U KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM JOKYMEHTAllUH C
yueToM TpeboBaHuit HopmaTuBHOHN nokyMeHTanuu (OTTK-4).

npopeccuonanbubix (IIK):
— CIIOCOOEH MPOBOJUTH MOHTAXK aKTUBHOM YaCTH CXEMBbI AJIEKTPOHHOIO U3/ENHS B
obmuit kopnyc (ITK-2.2);

— cnocobeH o0ecneyuBaTh AKCILTyaTallMI0 CPEJICTB H3MEPEHMM, CHUCTEM

ABTOMATHKH, allllapaTypbl CUCTCM VYIIPABJICHHA W 3dallIUTbl HA aTOMHBIX CTAHIIUAX

(TTK-2.6);



— cnoco0eH OpraHuM3OBBIBATH U TMPOBOAWTH JUATHOCTUKY TEXHHUYECKOTO
COCTOSIHUSA, TPOBEPKU  PpabOTOCHOCOOHOCTH  OOOpPYJOBaHUS  KOHTPOJIBHO-
U3MEPUTENBHBIX NPUOOPOB M aBTOMATHKH, ammapaTypbl CUCTEM YIPABICHUS U
samuthl (ITK-2.7).

yHuBepcaabHbIX (YK):

— CIMOCOOEH OCYIIECTBISATh MOUCK, KPUTUUSCKUN aHAIW3 U CUHTE3 MHPOpPMAIIHH,

NPUMEHSTH CUCTEMHBIN TIOIXO/T JIJIs PEIICHHMs MoCcTaBIeHHbIX 3a1au (YK-1).

3.2 Ilepeuyennb pe3yabTaToB 00pa3oBaHusi, GoOpMUPYEMBbIX JUCHUILIUHOM,

C YKa3aHMEM YPOBHA UX 0CBOCHUA

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYJEHT JOJDKCH:

3HATH:

— COBPEMEHHBIC NPUHIUIIBI TOWCKA, XpaHEHUs, OOpabOTKU, aHaIu3a U
npenacTaBiieHus B Tpedyemom popmate nHbopmaIm,

— TIpaBujia, HOPMBI, TpeOOBaHUS W TMPABOBBIE OCHOBBI Pa3pabOTKU
TEKCTOBOM M KOHCTPYKTOPCKO-TEXHOJIOTMYECKOW JIOKYMEHTalluh C Y4YEeTOM
TpeOOBaHMUI HOPMATUBHOM JTOKYMEHTAIINH;

— COBPEMEHHBIC  HWHTEPAKTHUBHBIE  NPOTPaMMHBIC  KOMIUIEKCHI IS
BBITIOJTHEHUS U PEJAKTUPOBAHUS TEKCTOB, U300PAKEHUN U YEPTEKEH;

— TpeOOBaHUSI K XPAHCHUIO KOMIUIEKTYIOIIMX U noxy(adpukaToB
COOpPOYHBIX U3EIUN U OOpaIICHUIO C HUMH, TEXHUYECKUE TPeOOBaHUS K KAa4eCTBY
BBITIOJTHSIEMOW pabOThI, KaueCTBY COOPaHHOTO/U3TOTOBICHHOTO U3/, TPUHITUIIL
paboThl M YCTPOMCTBO TEXHOJOTHYECKOTO M KOHTPOJIbHO-H3MEPUTEIBHOTO
o0Opy/IOBaHUS, TPUMEHSIEMOIO0 TPH HM3TOTOBJICHUW W3ICIUN, TEXHUYECKYIO
JOKYMEHTAIIMI0O  HAa  TEXHOJOTMYECKOE U  KOHTPOJIbHO-U3MEPUTEIHHOE
o0opyZ0BaHUE, MPUMEHAEMOE TIPU WM3TOTOBJICHUH W3JIETUH, OCHOBBI TEXHOJIOTHH

MPOU3BOJICTBA U3JIeNNi, TpeOOBaHUsI 3aKoHO1aTeNbeTBa Poccuiickoit denepanuu,



TEXHUYECKUX PErIAMEHTOB, CBOJOB IMPaBUJI, CTAHIAPTOB B 00JIACTH TEXHOJOTUU
NIPOM3BOJICTBA HM3ACIUN, TEXHUYCCKHH AHTIMUCKUHA SI3IK B 00JaCTH MHUKPO- U
HAHOXJICKTPOHUKH;

— Ha3HAUYCHHWE, TPHUHIUIBI JEHCTBUSA, TapaMeTphbl, aaTOPUTMBI PaOOTHI
U3MEpPUTETILHOTO  00OpyJOBaHMsI U OOOpPYIOBaHUS CHUCTEM  YIIpaBJCHUS,
pErJIaMeHTHI, JOHKHOCTHBIE MHCTPYKIIMH, MPOTPaMMBbI, HHCTPYKITUH BBITIOJTHEHUS
paboT MO JUArHOCTUKE M MPOBEpPKE PabOTOCIOCOOHOCTH CPEJCTB W3MEPEHUHN,
CHCTEM aBTOMATHKH, allllapaTypbl CUCTEM yIPaBICHUS U 3aIlUTHI;

— perJIaMeHTBl M TEXHOJIOTMM TEXHUYCCKOTO OOCTY)KHBAHHS M PEMOHTA
TEXHUYECKUX CPENICTB KOHTPOJIHHO-U3MEPHUTEIBHBIX TPHOOPOB M aBTOMATHKH,
amnmapaTypbl CUCTEM YIIPABIICHUS U 3aIHTHI,

— MeToauku cobopa u 00paboTku UHGOpPMAITUH;

— aKTyaJIbHBIE POCCUHCKHE W 3apyOe)KHbIC HCTOYHHKHA WH(GOpMAIWH B
chepe mpodhecCHOHAIBHOM JIeITSIIBHOCTH;

— METOJ] CUCTEMHOTO aHaJIH3a.

yMeTh:

— WCTOJB30BaTh BO3MOYKHOCTH BBIYMCIUTEIBPHOW TEXHHKH, TMPOTPAMMHOTO
oOecrieueHus1, CpeCTB 3aIUThl HH(pOpMAIHH JUTS PEIICHUs TPAKTHYECKHUX 3a71a4;

— HWCIIOJI30BAaTh COBPEMCHHBIE CPEJICTBA aBTOMATH3allMU pPa3pabOTKU U
BBITIOJTHEHUS TEKCTOBOW M KOHCTPYKTOPCKO-TEXHOJOTHUECKON JOKYMEHTAITUH,

— paboTaTh Ha TEXHOJOTUYECKOM OOOpYJAOBAHHUH, TPUMEHICMOM TIPH
W3TOTOBJICHUHM  W3JICIUH, coOmoath  TpeOOBaHUS  TEXHOJIOTHYECKOH
JOKYMEHTAITMH Ha MPOIECC MOHTAaKAa aKTHBHOM YaCTH CXEMbI U3/ICITUH;

— aHAM3WPOBATh, COCTaBISATH M KOPPEKTHUPOBATH (yHKIMOHAIHHBIC,
CTPYKTYpHBIC ¥ TNPUHIUNHAIBHBIC JJICKTPUUCCKUE CXEMBbI H3MEPHUTEIHHOM
anmaparypbl, CpEICTB  W3MEPECHHH, CHCTEM  aBTOMATHUKH,  BBITIOJHATH
MyCKOHAIAIOYHBIE PaOOThI, HM3MEPEHHUS TapaMeTpOB TMPU PETYIHPOBKAX U

HCIIBITAaHUAX O60py,Z[0BaHI/IH;



— BBINOJIHATH IITATHBIC TMPOLEAYPhl TEXHUYECKOTO OOCHYKUBaHUS U
pEMOHTa TEXHUYECKHX CPEACTB KOHTPOJIHHO-U3MEPUTEIBHBIX MTPHOOPOB W
aBTOMATHKH, allllapaTypbl CUCTEM YIIPABJICHUS U 3aIIUTHI;

— MPUMEHSTh METOJUKH MOUCKA, cOopa n 00paboTKu MHPOPMALIHH;

— OCYIIECTBIJISITh KpUTUUECKUN aHAIIU3 U CUHTE3 UH(POpPMaALIH, MTOTYyYEHHOM
U3 pa3HbIX UCTOYHHUKOB.

BJIA/IeTh:

— HaBBIKAMU HUCTIOJIb30BAHUSI COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTH
U TpOrpaMMHOro oOecreueHus s pelieHus 3aJad  MnpoQecCHOHATbHON
NEeSTENbHOCTH;

— BJAJIETh HABBIKAMM  COOJIIOICHHUS  TpeOOBaHWN  HMHPOPMALMOHHOM
0€30MacHOCTH TIPH UCIOJIb30BAHUU COBPEMEHHBIX WH()DOPMAITMOHHBIX TEXHOJIOTHIA
U IPOrPAMMHOT0 00ECIICUEeHHS,

— HaBBIKAMHU Pa3pabOTKH TEKCTOBOM M KOHCTPYKTOPCKO-TEXHOJIOTMYECKOU
JOKYMEHTAIlMM C y4eToM TpeOOBaHWI HOPMATUBHOW JIOKYMEHTAllUd C
UCIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

— HaBBIKAMHU IUIAHUPOBAHUSI pecypca paboyero BPEMEHH H3TOTOBIICHUS
W3JIETTM B paMKaxX YCTAHOBJIEHHOTO 3ajaHusi, Tpadwuka, TuiaHa, odopmieHHs
OTYETHOM JIOKYMEHTAIIMU O BBIMOJIHSIEMBIX paboTax;

— HAaBBIKAMU METPOJIOTMYECKON TOBEPKHM W MaCHOPTU3ALMH CPEJICTB
W3MEPEHUN M CHCTEM AaBTOMATWKH, NPOBEACHUS WCIBITAHUM W HACTPOWKH
BBOJMMOTO B OKCIUTyaTaluio o00OpYJOBaHUS KOHTPOJbHO-U3MEPUTEIHHBIX
npuOOPOB U aBTOMATUKH, ANMapaTypbl CUCTEM YIPABIEHUS U 3aILUTHI,

— HaBBIKAMHU OPTraHM3alMU M KOHTPOJS NPOBEIEHUA NPO(PHIAKTHUECKUX
OCMOTpPOB, TEKYIIET0O M IUIAHOBO-IPEAYNPEAUTEILHOIO pPEMOHTA CPEACTB
U3MEpPEHUN, CUCTEM aBTOMATHKH, anmapaTypbl CUCTEM YIPABICHHS W 3allIMTHI,
paboT 1o ycTpaHeHuo AeheKTOB;

— METOJaMU MOUCKa, cOopa n 00pabOTKH, KPUTUIECKOTO aHAIN3a U CHHTE3a
uHpopManmu;

- MGTOI[PIKOﬁ CUCTCMHOI'O IoAXo0da AJisd pCIICHUA ITOCTABJIICHHBIX 3aaa4.



3.3 BocniuraresabHas padora

Hanpasienne/ Co3nanue yciaoBui, Hcnosb30BaHue BOCIUTATEIBLHOIO

1eJIn of0ecrneYnBaOIIMX MOTEHIMAJIA YYeOHbIX AUCHHUILIMH
IIpodeccnonabHbIIH MOAYJ/Ib

IIpodeccuonanbuoe | - GopmupoBanue yyBctBa | 1.Mcnonb30BaHne BOCIUTATEIBHOIO

BOCIIUTAHHME JMYHOU OTBETCTBEHHOCTH | MOTEHIMAJa JTUCIMIUIMH NPO(PEeCCHOHAIBLHOTIO

3a HAy4YHO-
TEXHOJIOTHYECKOE
passutue Poccun, 3a
pe3yabTaThl
HUCCIEIOBAHUN U UX
nocieacteus (B17)

MOTyJIs 1Sl pOpMUPOBaHUS YyBCTBA JIMIHON
OTBETCTBEHHOCTH 32 JIOCTHXKEHHE JIUJIePCTBA
Poccuu B Bemymux HayYHO-TEXHUYECKHIX
CeKTopax M (pyHIaMEeHTaIbHBIX UCCIIEAOBAHMSIX,
o0ecneynBaroINX €€ SKOHOMHUUECKOE pa3BUTHE
U BHELIHIOK 0€30MacHOCTb, OCPEACTBOM
KOHTEKCTHOT'O 00y4eHHUsl, 00CyKIeHUs
COLIMAJIBHOM U MPAKTUYECKOH 3HAYMMOCTH
pe3yJIbTaTOB HAYYHbBIX UCCIIEI0BAHUN U
TEXHOJIOTUYECKUX Pa3pabOoTOK.
2.Mcnonp30BaHuE BOCIIUTATENBHOTO
NOTEHIMAaJIa JUCIUIUIMH IPOoQeCcCHOHAIBLHOTO
MOyJIsL JUTsl POPMHUPOBAHUS COLUATBHON
OTBETCTBEHHOCTH YUYEHOT'O 3a PEe3yJIbTaThl
WCCIICIOBAaHHIA U MX TTOCIICACTBHUS, PA3BUTHUS
UCCIIEI0BATEIbCKUX Ka4eCTB MIOCPEICTBOM
BBITNIOJIHEHUSI y4eOHO-HUCCIIE10BATEIbCKUX
3aJjaHHii, OPHEHTUPOBAHHBIX HA U3yYEHUE U
MPOBEPKY HAYYHBIX (PaKTOB, KPUTUIECKUI
aHanu3 MyOuuKanuil B mpodeccuoHaabHON
00JacTH, BOBJIEUEHUS B peabHbIE
MEXIUCIUIUTMHAPHBIE HAyYHO-
HCCJIEIOBATEIbCKHUE IPOEKTHI.

- (hopmupoBaHue Hcnonb30BaHue BOCIUTATEIBHOTO MOTEHIIHATIA

OTBETCTBEHHOCTH 32 JTVICTIATUTHH TIPO(EeCCHOHATHHOTO MOIYJIS JJIST

npogeccuOHATbHBIN (bopMHpOBaHUS Y CTYJCHTOB OTBETCTBEHHOCTH

BBIOOD, 3a cBO€ MPOGeCCHOHATHHOE PA3BUTHE

npodeccuoHaIbHOe MIOCPEJICTBOM BBIOOpaA CTYJIEHTaMHU

pa3BUTHE U WH/IMBUIYaTBHBIX 00pa30BaTEeIbHBIX

npodeccuoHaIbHbIE TPaeKTOpUil, OpraHU3aLUU CUCTEMBI OOILIECHHS

peurenus (B18) MEX/1y BCEMH Y4aCTHUKaMH 00pa30BaTeIbHOIO
npoliecca, B TOM YHCIIe ¢ UCTIOIb30BaHUEM
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH.

- (hopmupoBaHue 1.Micnonb30BaHue BOCIUTATENILHOTO

Hay4YHOTO MOTEHITHATA TUCIUIUTAH/TIPAKTHK "' OCHOBBI

MHUPOBO33pEHUS, HaY4HBIX UccleoBaHmii", «"'YueOHas mpakTuka

KYJIBTYpBI IOMCKA
HECTaHJapTHBIX HAYyYHO-
TEeXHUYECKUX/TpaKTH4ec-
KHX PEILICHU,
KPUTHYECKOIO
OTHOLLIEHHUS K
UCCJIEIOBAaHUAM
JDKEHAY4YHOI'O TOJIKA

(Hay9HO-HMCCIIeIoBaTeIbCKas paboTa
(Tmomy4eHue MepBUYHBIX HABBIKOB HAYYHO-
HCCIIEA0BATEIIbCKON paboTh)" MIJIs:

- (hopMupOBaHMS TOHUMAHHSI OCHOBHBIX
MIPHHIIAIIOB ¥ CIIOCOOOB HAYYHOTO MO3HAHUS
MI/Ipa, pa3BI/ITI/I$I HCCICAOBATCIILCKUX KAYCCTB
CTYJICHTOB ITOCPEJICTBOM X BOBJICUCHHSI B
WCCJICIOBATENILCKHUE MTPOSKTHI 110 0071aCTIM




(B19)

HayYHBIX UCCJIEAOBAHUL.

2.Mcnonp3oBaHNe BOCIIUTATEILHOTO
MOTEHIIMAIa TUCIUTUINH/TIPaKTUK ""BBencHume B
creuranbHOCTh", "OCHOBBI HAYUHBIX
uccaenaoBanuii ', "YaeOHas npakTuka (Hay4HO-
UccieoBaTeNnbCKas paboTa (Imory4eHue
MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEA0BATEIIbCKOM paboTh)" MIJIs:

- (opmupoBaHUS CITOCOOHOCTH OTIEISTH
HACTOSIIINE HAYYHBIE UCCIICIOBAHUS OT
JOKEHAYYHBIX TIOCPEACTBOM MPOBEICHUS CO
CTYJICHTaMHU 3aHATHI U PETYyIApHBIX Oeces;

- popMUpOBAHUS KPUTHUECKOTO MBIIUICHHUS,
YMEHHUS pacCMaTpUBaTh pa3IuvyHbIC
UCCJIEAOBAHUS C SKCIIEPTHOM MO3ULINHI
MOCPEJICTBOM OOCYKIEHUS CO CTYJeHTaMU
COBPEMEHHBIX UCCIIEIOBAaHUM, HICTOPUUECKUX
MPEANOCHUTOK MOSBJICHHS TEX WIN MHBIX
OTKPBITHHA U TEOPHH.

- (hopmupoBanue
HABBIKOB KOMMYHHUKAIIUH,
KOMaHIHOU pabOThI U
munepcrsa (B20);

- (hopmupoBanue
CIIOCOOHOCTH U
CTpEMJICHUS CIIeIOBaTh B
npodeccun HopMam
MOBE/ICHUS,
o0ecreynBaroIIM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOH AESITENFHOCTU
Y HECITY>KeOHOTO
noseacuus (B21);

- (hopmupoBanue
TBOPYECKOTO
WH)XXCHEepHOTo/Tpodec-
CHOHAJILHOTO MBIIILJICHUS,
HABBIKOB OpPTraHU3aIuN
KOJUIEKTUBHOM
MIPOEKTHOM €SI TETbHOCTH

(B22)

1.Ucnonp30BaHne BOCIUTATEIBHOIO
MOTEHLKaNa TUCIUIUIUH TPOo(eCcCHOHATBLHOTO
MOJTYJISI JUTsl PA3BUTHSI HABBIKOB KOMMYHUKAIIHH,
KOMaHJAHON paboThI U JTUAEPCTBA, TBOPUECKOIO
WH)XCHEPHOTO MBITIICHUS, CTPEMIICHUS
CJieI0BaTh B MPOQECCHOHATBHON ASITETbHOCTH
HOpMaM IOBEICHHsI, 00ECTIeYNBAIOIINM
HPABCTBEHHBIN XapaKkTep TPYI0BOU
JEeSITETHHOCTH U HECTYKeOHOTO TOBEICHHS,
OTBETCTBEHHOCTH 3a MPUHSTHIC PEIICHUS Yepes
MOJITOTOBKY TPYIIIOBBIX KyPCOBBIX PaboT U
MPAKTUYECKHX 3aJJaHui, pelieHne Keicos,
IIPOXO0’KJICHHE MPAKTUK U oArotoBky BKP.
2.Mcnionb3oBaHre BOCTUTATENEHOTO
MOTEHIMAaJa TUCIUIUTMH TPOQeCcCCHOHATHLHOTO
MOJTYJIS JUISL:

- opmMupoBaHUS TIPOU3BOJACTBEHHOTO
KOJUIEKTHBH3MA B X0J/I€ COBMECTHOTO PEIICHUS
KaK MOJICJIbHBIX, TaK ¥ MPAKTUICCKUX 3a/1a4, a
Tak)Ke MyTeM MOJKPEIUIeHNEe PalliOHAIbHO-
TEXHOJOTUYECKHX HABBIKOB B3aUMO/ICHCTBUS B
MPOEKTHOM JIeATETHbHOCTH SMOIIMOHATHHBIM
3¢ (HeKTOM YCIIENTHOTO B3aNMOICHCTBYS,
OIIyIIEHUEM pocTa obmel 3(pPeKTUBHOCTH TTPH
pacripeielIeHuH MPOEKTHBIX 3a/1a4 B
COOTBETCTBUU C CUIHHBIMU
KOMIIETCHTHOCTHBIMU ¥ 3MOITMOHATLHBIMU
CBOICTBaMH YJIEHOB MIPOEKTHOM IPYIIIBL.

- (hopmupoBanue
KyJIBTYPBI
UH(POPMALMOHHOM
6e3omacHocTr (B23)

Hcnonp30BaHne BOCIUTATEIBHOIO TOTEHIIMAIA
JUCLHUIUIMH TPOo(ecCHOHaTbHOTO MOAYJIS IS
(dbopMupoBaHus 0a30BbIX HABBIKOB
MH(POPMALIMOHHOM 6€30MacHOCTH Yepes
M3y4EHHE MOCIEACTBUM XaJlaTHOTO OTHOLIEHUS K
pabote ¢ MH(OPMAIIMIOHHBIMU CUCTEMAMH,



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

0a3zaMu JaHHBIX (BKIIIOYAs IEPCOHATBHBIC
JTaHHbBIE), MPHEMax U METOAax
3JIOYMBIIUIEHHUKOB, TOTEHIHAIIBHOM YPOHE
MOJIb30BATEIISIM.

YI'HC 11.00.00
«DIeKTPOHMKA,
PaaAHOTEeXHHKA H
CHCTEMBI CBSI3H»:

- popmupoBanue
HaBBIKOB KOMMYHHKAIIUU
Y KOMaH/IHOH paboThl pu
pa3paboTKe IEKTPOHHBIX
cpencts (B27);

- (hopmupoBaHue
KyJIbTYpbl 0€3011aCHOCTH
npu pabote B
ANEKTPOMOHTAXKHOU U
AIIEKTPOPATUOMOHTAKHOM
nabopatopuu (B28)

1. Ucnonp30oBaHME BOCIIUTATEIBHOTIO
NOTEHIMAaJa MPOGUIbHBIX AUCHUILTHH "OCHOBBI
KOHCTPYUPOBAHMsI JEKTPOHHBIX CPEICTB",
"CxeMo- U CUCTEMOTEXHHUKA 3JIEKTPOHHBIX
cpencts", "TexHoIOrus MPOU3BOACTBA
NIEKTPOHHBIX cpencTB”, "KoHcTpyupoBanue
MEXaHU3MOB U HECYIUX KOHCTPYKLUN
PaZioOdIEKTPOHHBIX CPEICTB",
"KonctpyupoBanue ieraieii u y3jioB
PaZMOdIIEKTPOHHBIX CPEACTBY IS
dbopmupoBanus mpodhecCuoHaATHLHOM
KOMMYHHKAIIMH, a TAKXKe IPUBUTUS HABBIKOB
KOMaHJHOM paboThI 32 CUET UCTOIb30BaAHUS
METOJOB KOJUIEKTUBHBIX ()OPM 103HABATEIbHOMN
JeSTEIIbHOCTH, KOMaHHOT'O BBIIIOJTHEHUS
y4eOHbIX 3a7jaHui TI0 pa3paboTKe ITEKTPOHHBIX
CPE/ICTB, KypPCOBBIX pa0OT/MPOEKTOB U 3aIUTHI
UX pE3yJIbTATOB,;

2. Vcrionb30BaHNE BOCTIMTATEIILHOTO
NOTEHIMAaja y4eOHOH NMPaKTUKU U IPOPUIEHON
JTUCHHUTITAHBI ' TeXHOIOTHSI TOBEPXHOCTHOTO
MOHTaxa" U1 (GOpMUPOBAHUS KyJIbTYpBI
0e30macHOCTH MPHU PabOTE B AIEKTPOMOHTAXKHOM
U 3JIEKTPOPAAUOMOHTAKHOU J1ab0paTopuu uepes
BBITMIOJIHEHHUE CTY/IEHTaMH MPAKTUYECKUX
3aJlaHUM.




4 COAEPKAHUE U CTPYKTYPA JUCIHUIIJIMHBI

OO6mias Tpy10€MKOCTh JUCIUIIMHBI COCTaBJIsAeT 4 3aueTHbIC eMUHMITLI, 144 yaca.

Bunpr yaeOHo#
ACATCIIbHOCTH, BKJIOYasd o
Texymmit
CaMOCTOSTENILHYIO paboTy AtTecTanus
N - KOHTPOJb Makc.
0 pasnena
Pa3znen § CTYACHTOB 1 TPYHOSMIOCTE yCIIeBaEMOCTH OaJ 3a
n/m 3 (B gacax) (nenens,
y4eOHOU e (Hemens, paznmen™®
. dopma)
TMCLUTUIAHBI = 2l 2|8 & (opma)
= Lg o = o | o
5 B & §18 €
= a, a0 =
6 cemectp
1 Pazpen 1 1-4 4 8 8 8 JIP1 Tl 10
2 Pa3nen 2 5-8 4 8 8 7 JIP2 KP1 15
3 Pasgen 3 9-12 4 8 8 6 JIP3 T2 10
4 | Paznen 4 13-18 | 6 12 | 12 6 JIP4 KP2, KI1 15
Hroro 18 36 36 27 50
DK3aMeH 27 50
Hroro 3a cemectp 100
4.1 Conep:kanue JieKIM M
6 cemecTp
Paznen 1. BBeleHHEe B MUKPONIPOLIECCOPHYIO TEXHUKY
1.1 BBeaeHue B MUKPOTIIPOIIECCOPHYIO TEXHUKY.
1.2 YcTpoicTBO MUKPOKOHTPOJIICPOB.
1.3 O3HakoMJIeHHE C MUKPOKOHTPOJICPAMH.
1.4 Tlpumepbl  UCMONB30BAaHUS  MUKPOKOHTPOJUIEPOB B OBITOBBIX U

TIPOMBITIVICHHBIX IIU(PPOBBIX YCTPOUCTBAX.

1.5 Pemaemple 3a1a41 ¥ PUIIOKEHUS.




1.6 Knaccupukanus  MHKPOKOHTpOJIEpOB.  V3BecTHbIE  MPOM3BOIUTENN

COBPEMEHHBIX MUKPOTIPOLIECCOPHBIX YCTPOUCTB.

Pasznes 2. DyHKIINY MAKPOKOHTPOJLJIEPOB

2.1 ApXUTEKTypa MUKPOKOHTpOJLIEpA.
2.2 YeTpoiicTBO polieccopa MUKPOKOHTPOJLIEpa.
2.3 [[Iuna nanubix. CTpyKTypa (KapTa) MamsTy.

2.4 Anpecanus. [lepudepuiinbie GyHKINM.
2.5 HaGop umHcTpykuuii. TakTupoBaHue mpoleccopa M NEpHPEPHITHBIX
(GYyHKIUI MUKPOKOHTPOJLIEPA.

2.6 Oynkuus copoca (RESET) mukpokoHnTposiepa.

2.7 Peructpsl koHbUrypanui.

2.8 OCHOBHBIE PEXKUMBI pAOOTHI MUKPOKOHTPOJLIEPA.

2.9 TexHuyeckre  XapakTEPUCTUKU  MHUKPOKOHTPOJUIEpPOB  (pabouee
HaNpsDKEHUE, MOTpeOIsIEMBbIi  TOK,  TEMIEpaTypHBIM  JHMAama3oH,

npousBoauTeNbHOCTE B MIPS, 00BéM mnamsaru, Habop mnepudepuiHbIX
(GyHKIUHI U T. 10.).

2.10 Bbibop MHKPOKOHTpOJIJIEpa B COOTBETCTBHHM C TPEeOOBAHHUSIMU
MPUIOKEHUS.

2.11 OCHOBHOII HAa0Op TEXHUYECKON JTOKyMEHTauuuh il padoThl C
MUKPOKOHTPOJIIIEPAMH.

2.12  IlporpaMMHble ¥ amnmapaTHble cpeacTBa 1l paboTel ¢
MUKPOKOHTPOJUIEPAMH.

2.13 Hasznauenue nporpammaropa.

2.14 Cpena MIPOrpaMMHUPOBAHHS, HCMOJIb3YEMBIE SI3BIKU
IPOrPAMMHUPOBAHMS,  KOMIIMJIATOPBI  SI3BIKOB  BBICOKOTO  YPOBHS,

OMOJIMOTEKMN.



Pasznea 3. [llopThl M TaliMepbl MUKPOKOHTPOJLJIEPOB

3.1 [TopTbl BBOIBI\BBIBOIa MUKPOKOHTPOJICPOB.

3.2 [udpossie Bxoasl\Beixoabl [IJIK Iloptel BBOma\BeiBOma (B\B)
MUKPOKOHTPOJLIEPOB.

3.3 [IpuMeHeHue mopToB.

3.4 CrpykTypHas cxema.

3.5 JlomoJTHUTETbHBIE (DYHKITMH ITOPTOB B\B.

3.6 MybTUIUIEKCHPOBaHHBIC (DYHKIIMU U UX pa3Bs3Ka ¢ TOPTaMHU B\B.

3.7 ['pynnupoBKa BBIBOJJOB MUKPOKOHTPOJIJIEPOB B TIOPTHI.

3.8 [TpunHIMT ¥ TorMKa 0003HAYEHUs BHIBOJOB U IMMOPTOB.

3.9 OCHOBHBIE PErHCTPHI sl pabOTHI ¢ TOPTaMHU B\B.

3.10 [Topsinox koHpUTYpaITHH.

3.11 PeructpoBbie 1 OUTOBBIE ONEpaIiK IS padOTe C MOPTaMHU B\B.

3.12 3anuch JaHHBIX B ITOPT B\B.

3.13 YreHHe JaHHBIX U3 MOPTa B\B.

3.14 dopmatbl  TPEJACTABICHUS JAHHBIX: OWHAPHBINA, JACCATUYHBIN,
HIECTHAAUATCPUYHBIH.

3.15 duznyeckue mapaMmeTpbl CUTHAJIOB W OTpPaHHYEHHS TpU padbore C

noptamMu B\B (HOMHUHAJIbHBIA TOK, HallpsDKCHHUE, BPEMsl HapacTaHWs, CIajaa,
MePUOI).

3.16 [{udpoBbic (OMHAPHBIC) BXOABI\BBIXO/IbI IIPOMBIIIICHHBIX JTOTHUYESCKUX
koHTposuiepoB (IJIK).

3.17 CxeMoTexHHUECKas peanu3anus uppoBsix BXxoa0B\Bbixo10B [1JIK Ha
0a3e MopToB B\B MUKPOKOHTpOJLIEpA.

3.18 CriocoObI cornlacoBaHUs YPOBHEH CUTHAJIOB BHEITHUX JJICKTPUICCKUX
nenei (Harpy3ku) U BHyTpeHHUX (MUKPOKOHTPOJIIEpa).

3.19 ["aTpBaHUYECKHU Pa3BsI3aHHBIC BXOIbI\BBIXOIBI.

3.20 Peneiinbple 1 TpaH3UCTOPHBIE BBIXO/IbI, ClIEHU(PHKA TPUMEHEHUS.



3.21 CranpgaptHble ypoBHH curHaios (5, 12, 24, 48 B DC, 220 B AC) Bo
BHEIIHUX  DJJEKTPUYECKHX IemsiX Tnpu pabore ¢  1OUGPOBBIMHU
Bxonamu\sbixogamu [TJIK.

3.22 AnnapatHele U IporpaMMHbie TaiiMmepbl. TailmMepbl. AnmapaTtHble U

MIPOrpaMMHBIE TaMEpHI.

3.23 [IpumeHeHue TaiiMepos.

3.24 Knaccuduxkanus taiitmepoB mukpokortposuiepa dsPIC30F (tunm A, B
u C).

3.25 CTpyKTypHBIE CXEMbI TAMEPOB.

3.26 [TpuHumn paboTel Taiimepa.

3.27 CxeMa TakTUpPOBaHUS U CUHXPOHU3ALUH TaliMepa.

3.28 TakTupoBaHUsT OT BHYTPEHHEW IIMHBI M BHEIIHETO MCTOYHHKA
TaKTUPOBAHUS.

3.29 OcHOBHBIE perucTpbl. Pexumbl palOoThl: TailiMep, CHUHXPOHHBII

CUYETUMK, ACHUHXPOHHBIA CYETUYUK, CTPOOMPOBAHWE IO YMPABISIOMIEMY
BXO]1y, YaChl peaIbHOTO BPEMEHHU.
3.30 JomonauTenpable (GyHKOMHM TaiiMepoB: pabora B coctaBe ALII,

oOBeMHEHUE ABYX TaMEpoB (pekuM 32-pa3psAHOro TaiiMepa).

3.31 ®nar npepbIBaHUS.
3.32 [Topsinox koHpUTYpaTTHH.
3.33 [Tpumep nporpaMmel paboThI C TATMEPOM.

3.34 [Tpumenenue Taiimepon T1JIK.

3.35 TurnoBble HACTPOHUKHU TaliMEPOB.

Pasneua 4. [lpepbiBanus

4.1 ®duiocodust mpepbIBaHU MUKPOITPOIIECCOPOB.

4.2 CoOBITUIIHO-OPUEHTUPOBAHHOE TPOTPaMMHUPOBAHUE.

4.3 [IpepbiBanusl.

4.4 ®dunocopus  anmapaTHbIX  NPEPbIBAHUN  MUKPONPOLIECCOPHBIX

YCTPOMCTB.



4.5 OcHOBHOM " aNbTEPHATUBHBIN BEKTOP IIpepBIBaHUSA

MUKpOKOHTpoJuiepa. 4.6 IlpepsiBanus nepudepuitHeIX QyHKIIHA.

4.7 ®yukus BHewmHero npepbiBanus CN (Change Notification).

4.8 @OyHKMA BHEMIHETO npepbiBaHust INT.

4.9 KoHdurypanroHHbIe perucTphl MPEepPhIBAHUM.

4.10 [TpuoputeTsl, paszpenienue, (paru npepbIBaHUN.

4.11 Ctpykrypa nporpammsl Ha si3bike C MpU UCHIOJIB30BAHUH aIlllapaTHBIX

IIPEPBIBAHUN MUKPOKOHTPOJLIIEPA.
4.12 [Tpouenypsl 00pabOTKH NpephIBAHUM.
4.13 [TpepriBaHMsI, KaK OCHOBOIOJATAOIIUNA MEXaHU3M IpU peaTu3aluu

COOBITUITHO-OPUEHTUPOBAHHOTO TPOTrPAMMHUPOBAHHSL.

4.14 CornacoBanue 00paboTKH HECKOJIBKUX €MHOBPEMEHHBIX
MpEpPHIBAHUN.
4.15 [Tpumep nmporpaMMbl pabOThI ¢ TPEPHIBAHUSAMH.

4.16 Ponb npepsiBanuii B IJIK.

4.17 Onepannonnas cucrtema [1JIK u pepbiBanus.

4.18 [TocnenoBaTenbHBIN HHTEPEHC.

4.19 YHUBEpCAIbHBINA aCHHXPOHHBIN ITPUEMO-TIEPEAATYHK.

4.20 [TocnenoBaTenbHbIN UHTEpdENC nepenadn JaHHbIX.

421 OTanyme Mmociae0BaTeIbHOI0 U MapaJIeILHOIO CIIOCOO0B Iepeaadn
TaHHBIX.

4.22 CymiecTByroIMe CTaHAAPTHI W pea3alii  TOCISI0BATEIBHBIX

untepdericoB (RS232, RS485, CAN u T. 1m.), 0COOEHHOCTh NMPUMEHEHHUS.
4.23 BaytpucxeMmHsie nocieaoBarenbubie natepdeiicet (SPI, 12C),

0COOCHHOCTH MPUMEHCHHSI.

4.24 Moayne UART  (YHuBepcaibHblii ~ AcCUHXpOHHBIA  [Ipuemo-
[lepenatuuk). Ero Ha3zHaueHue.

4.25 CrpyxkrypHas cxema moayJs. [Ipuemauk monyns UART. [lepenatunk
moayist UART.



4.26 ['eneparop ckopoctu oO6mena. OCHOBHBIE pPETUCTPBL. PexuMel
paboTHI.

4.27 Hactpoiika monyns UART: ckopocTh 0OMeHa JTaHHBIMU, KOJIMYECTBO
OWT JaHHBIX, CTONOBBIE W CTapTOBBIE OWTHI, OWUTHI TMPOBEPKHU
YETHOCTH\HCUCTHOCTH, YIIPABJICHUE IIOTOKOM.

4.28 Pacuer mnapamerpoB TaktupoBanusi Moayiss UART. IlpepsiBanus
npuemHuka. [IpepsiBanus nepenatunka. Peanuzamms RS232 unrepdeiica Ha
ocHoBe UART monyia. [Ipumep nporpammel ¢ moaynem UART.

4.29 Hcnonb3zoBanue u HacTpodika mnporpammbl HyperTerminal s
OTNIAJKKA TIOCIEJOBATEeIbHOIO KaHana mnepenaun AaHHbIX Mexay [IK u
MUKPOKOHTPOJUIEPOM.

4.30 HuTepdeiicel mepenavyn TaHHBIX B MPOMBINIJICHHOW aBTOMATH3AIUH.
Tomnonoruu NoAKIIOYEHUS: TOYKA-TOUKA, IITMHA, 3BE€3/1a, KOJIBIIO0, CBOOOIHAS
tonosiorust. I[lonmHoaymiieKcHasT W MOJYIyIUIEKCHAs CXema Iepefadu
U(POBBIX CUTHAJIOB. AMIMAapaTHbIE U MPOTrPAMMHBIE MEXaHU3MbI KOHTPOJIS
IIEJIOCTHOCTH TIepeAaBacMbIX JTAHHBIX.

4.31 Huddepennmansuas cxema mepenadn curHaioB. [IpoTokon oOmeHa
JaHHBIMU MEXIy ycTpoiicTtBamu. OTiMuue NpPOTOKONIa U UHTepdelica.
CoBpeMEHHbBIE MPOMBIIIJIEHHBIE TPOTOKOJBI. AHANOroBbie curHainbl. AL u
IHAII muxpokontposepa. IIpuMeHeHuMe aHaOrOBBIX CHUTHAJIOB B
MIPOMBIIIICHHOCTH.

4.32 Amnarnorossie Beixo1p1\Bx0 16l [1JIK. CTaHmapTHBIC THITBI aHAJIOTOBBIX
curmanoB (0..5B, 0..10B, -10..+10B, 0..20MA wu np.), cnemuduka #x
npuMeHeHuss u orpanndeHuss. AL u LAIL Ilpumenenne ALl n LIAIL
CoBpeMeHHbIE METOJAbl W MPHUHLMIIBI MPEeoOpa3oBaHUs AHAJOTOBBIX
CUTHAJIOB B ITU(POBOI BUI U HA0OOPOT.

4.33 YerpoiictBo ALIL. YerpoiictBo IAIL Knaccudukamms AL u [TAIT,
OCOOCHHOCTh MPHUMEHEHHUS KaXIOTO U3 THUIIOB, XapaKTEPUCTUUYECKHUE
napametpbl. ALl mukpokonTposuiepa. OCHOBHBIE PErucTpbl. Pexxumbl

pa6otel AL TTopsinok kondurypauun ALTIL.



4.34 Pacuer BpemeHu BBIOOpPKM U mpeoOpa3oBaHus CcurHaia. Bbeioop
dbopmara mpenacraBieHus AaHHBIX. YcpeaHenue 3HadueHuit ALIIl. PaGora c
HECKOJIbKUMH aHajloroBbiIMU KaHajmamu. [Ipumep mnporpammbl paboThl ¢
AIIIT MuUKpOKOHTpOJILIEPA.

4.35 KommiekcHast  pa3paboTka mupPOBBIX  YCTpOHMCTB Ha  0ase
MUKpPOKOHTPOJUIEPOB. JTambl  pa3pabOTKH  3JEKTPOHHBIX  YCTPOMCTB.
Texunueckoe 3amanue. CoBpemenHblie CAIIP. IIpou3BoACTBO MEYaTHBIX
miar.

4.36 MoHTax »3JEKTPOHHBIX KOMIIOHEHTOB. TecTupoBaHue 00pa3IIOB.
Pa3paboTtka 10 u Mukpomnporpamm, pabota B mpoekTHOM rpymme. [Ipouecc
pa3pabOTKH KOMIUIEKCHBIX MPHUKIAIHBIX MPOrpaMM MHUKPOKOHTPOJIIEpA.
[IpaBuiia «XOpOIIErO TOHAY.

4.37 Pabora ¢ Oubmmorekamu. Co3manue COOCTBEHHBIX OHMOIMOTEK,
CTPYKTYpUpPOBAaHHE TMPOEKTOB, BEJCHUE YyYeTa BEPCUU MpOrpamm.
Onepanuonnble cuctembl (OC) s CIOXHBIX MHKPOIPOLIECCOPHBIX

cucteM. TunoBeie MCXAHHU3MbI, UCITIOJIb3YCMBIC IJIA ITIOCTPOCHU S OC.

4.2. TemaTu4ecKkuil IJIaH JadOpPaTOPHbIX padoT
JlabopatopHas pabora Ne 1. M3ydyeHue cymmaropoB, u(ppoBOro KoMrapaTopa u
CXEMBbI KOHTPOJISI YeTHOCTHU
JlaGoparopHasi pabotra Ne 2. M3ydeHue acHMHXPOHHOTO TpPUTTEpa, CHHXPOHHBIX,
JIBYXTaKTHBIX TPUTTEPOB
Jlabopatopnas pabota Ne 3. Mzyuyenue LIAII na ocHoBe matpuiisl R-2R
JlaGoparopnas padota Ne 4. Mzyuenue mapamnensnoro ALl u cxemsl BRIOOpKH-

XpaHCHUS

4.2.1TemaTu4ecKHii IJIaH MPAKTHYECKUX PadoOT
1. 3HaKOMCTBO C ammapaTHO-MPOrPaMMHBIM O0ECIEYeHHEM — Yy4eOHBIMU
komruiektamu Atmel STK600. ITpocreiiras nporpaMmma «0eryiue oramy, s3uik C.

2. IlpepriBanus Kak cCOOBITUIHAS MOAEIH IPOrPAMMUPOBAHMUSL.



3. MHcnonp3oBaHue TaiiMep-CYETUMKOB BMECTO ITUKIIOB 3aJICPIKKH, PEKUMBI
paboThI.

4. Ucnonws3oBaHue TaiMep-CUETUNKOB JIJIsl TEHEPAIlUU CUTHAJIOB 3a/IaHHBIX (POPM.
5. Hcnonw3oBanue watch-dog-TaiiMepa /it KOHTPOJIS paObOThI POTPAMMBI.

6. Pabota ¢ moprom RS-232.

4.2.2 CamocrosiTejibHasi padoTa CTyJAeHTOB
B nporecce u3ydeHust TUCUUILIMHBI CTYJEHTHI JOJKHBI CAMOCTOSTENBHO OBIAJAETh
CJIEIYIOIIMMU JOTOJHUTEIBHBIMU MaTEpUAIaMU 10 CIEAYIOIIUM TEMAM:
MukponpoueccopHoe cemerictBo MKS51.
TalMep-CUeTUNKH.
Cocrasnenue nporpamm i Mmukpomnpoieccopa MKS1.
[Tpumeps! ucrionp3oBanust MuUKporporeccopa MKS1.
MukponporueccopHoe cemeiictso MIT 8080.
ApxuTekTypa MUKpOKOHTpoJiepoB AVRM.
Cpenctra pazpabdotku [1O 1151 MUKPOKOHTPOJUIEPOB M MHKPOIIPOIIECCOPOB.

Apxurextypa 6s0ka namsiti EEPROM u paGota ¢ Hum.
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[IpepriBaHus Kak COOBITUHHASI MOJI€IIb POTPAMMUPOBAHUS.
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=

Hcnonb3oBanue watch-dog-taiimepa st KOHTPOJISE pabOThI TPOrPaMMBbI.

H
N

[TocnenoBarenbHble UHTEPHENCHI.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'NA
B cooTBeTCcTBUM ¢ KOMIIETEHTHOCTHBIM MMOJX0/I0M BBIITYCKHHUK BYy3a JOJIKEH
HE TIPOCTO 00JIaAaTh ONPEACICHHON CyMMOW 3HAHUM, & YMETh TPHU TOMOIIH ITUX
3HaHMM pemaTb KOHKPETHBIE 3a/1a4u IPOU3BOJICTBA.
YuuteiBas TpeboBanuss OC HUAY MUOU BO mno HanpaBieHUIO
noarotoBku 11.03.03 "KoHcTpyupoBaHUE M TEXHOJIOTHS JIEKTPOHHBIX CPEJICTB",

peaiM3anuga KOMIICTCHTHOCTHOI'O IIOAXOJa JOJDKHA HNpEAYyCMAaTpyUBAaTb HIHPOKOC



WCIIOJIb30BAaHUE B YUEOHOM  TIPOIeCCe AaKTUBHBIX W HMHTEPAKTUBHBIX (hopm
IPOBEICHUS 3aHSATUH B COYETAHMHM C BHEAYJUTOPHOM paboToi C Ielbio
dbopMupoBaHUS U Pa3BUTUS MPO(HECCUOHATBHBIX HABBIKOB 00YUYaIOIINXCS.

JlekIMOHHBIE 3aHATHS MPOBOMITCS B CHEIUATU3UPOBAHHON ayJIUTOPUU C
NPUMEHEHUEM MYJIBTUMEIUUHOTO MPOEKTOpa B BUAE YYEOHOW Mpe3eHTAIUU.
VYyeOHble MaTepuanbl NPEABSIBISIOTCS OOyYarOmUMCS JJIsi O3HAKOMJICHUSI U
U3YUYCHHUSI, OCHOBHBIE = MOMEHTHI JIEKIIMOHHBIX 3aHATHH KOHCHEKTUPYIOTCS.
OTnenpHBIE TEMBl MPEIJIararTcs TUTSt CaMOCTOSITEJIbHOTO HW3YUYEHUs] C
00s13aTeNIbHBIM COCTABJICHUEM U KOHTPOJIEM KOHCIIEKTA.

[IpakTuyeckue 3aHATHS MPOBOAITCS TAKXKE C MPUMEHEHUEM MYJIbTUMETUHHOTO
MIPOEKTOPA C pa300pPOM THUIIOBBIX PEIICHUI.

JlabopaTtopHbie paboThl MPOBOIATCS B Jiabopartopuu. Bce mabopaTopHbie
paboThI BBIMOJHAIOTCS (POHTANBHO. 3a 2-3 NHA 0 MPOBEIEHUS JTaOOpPaTOPHBIX
paboT CTyJeHTaM BBIIACTCS MX OIMUCAHUE NJI1 W3YUYCHHS, Tepe] HadajlioM padoT
MPOBOAUTCS TECTHUPOBAHUE CTYACHTOB JUIsi TPOBEPKHM MX TOTOBHOCTU K
BBITIOJTHEHHUIO JTAOOPATOPHBIX PabdOT.

Tekymmi KOHTPOJIb 3HAHWW CTYJAEHTOB MO OTACJIBHBIM pa3feiaaM U B LEJI0M
M0  JUCHUIUIMHE TMPOBOAMUTCS B (QOopMe KOMIBIOTEPHOTO WM OyMa)XHOTO
TECTUPOBAHMS, @ TAKXKE BBIMOJHEHUEM CaMOCTOSTEIbHBIX PabOT MO PEIICHUIO

3ajad.

6 OHEHOYHBIE CPEACTBA JJISA TEKYHIEI'O KOHTPOJISA
YCHEBAEMOCTH, MPOMEXKYTOUYHOM ATTECTAIIMHA 11O UTOTAM
OCBOEHUA AUCIUIIVIMHBI U YYHEBHO-METOANYECKOE
OBECNIEYEHUE CAMOCTOSATEJIbBHOM PABOTHI CTYJIEHTOB

HepequL OICHOYHBIX CpeacTB, HCIIOJIb3YEMBbIX AJIAA TeKymeﬁ

arTrecranumu



IIpencrasienue
HaumenoBanue
KpaTkasi xapakTepucTiKa OLileHOYHOI 0 OLIEHOYHOI0
Kon OLICHOYHOI0
cpencTBa cpeacTBa cpeacCTBa B
donge
6 cemecTp
T1 | Teer Nl Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM,
) [I03BOJIAIOIIAS. aBTOMATU3UPOBATH IIPOLIEAYPY @OHJT TECTOBBIX
T2 | Teer No2 U3MEPEHMS YPOBHS 3HAHUM U YMEHUU 3alaHuN
- obOyyaromerocs
KonrponsHas pabora . Kommuiekr
KP1 CpenctBo NpOBEPKU YMEHUH TPUMEHSTh
Nel KOHTPOJIBHBIX
[I0JIy4Y€HHbIE 3HaHMsI U1l pELIeHUs 3a/1a4 .
KonrponsHas pabora 3aJjaHuil 110
KP2 OIIPEIEIIEHHOIO THIIA 10 TEME WU pa3leiy
Ne2 BapuaHTaM
1P1 Jlaboparopuas
pabota Nel
P2 Jlaboparopuas
pabora Ne2 CpenctBa mpoOBEPKH YMEHUI U HABBIKOB Meroanueckoe
1P3 JlaGopaTopHnas IIPUMEHEHHUS Ha IIPAKTUKE TEOPETUYECKUX 3HAHUM | PYKOBOJCTBO
pabota Ne3
1IP4 JlaGopaTopHnas
pabota Ne4
PacmiuppoBka kKommereHUUil 4epe3 IUIAHMpPYeMble pe3yJbTaThbl
00y4eHuUs

CBs13b MKy (OPMUPYEMBIMU KOMIIETEHIIUSIMU U TUIAHUPYEMBIMU
pe3yibTaTaMu oOy4eHHMsl MPeICTaBlIeHa B CleAyIolel Tabulie:

IIpoexkTupyembie pe3yabTaThl 0CBOCHUS] AUCHUNINHBI Cpeacrsa u
Kon U HHIUKATOPHI GOPMUPOBAHHS KOMIIETEHIHI TeXHOIOTHH OLEHKH
3uarsb (3) Ymers (Y) Baaners (B)
6 cemecTp:
OIIK-3 31 A B1, B2 T1, T2, KP1, JIP1, JIP2,
JIP3, JIP4
6 cemecTtp:
OIIK-4 32,33 v2 B3 T1, T2, KP1, JIP1, JIP2,
JIP3, JIP4
6 cemecTp:
MK-2.2 34 V3 B4 T1, T2, KP1, JIP1, JIP2,
JIP3, JIP4
6 cemecTtp:
IIK-2.6 35 v4 BS T1, T2, KP1, JIP1, JIP2,
JIP3, JIP4
6 cemecTtp:
MK-2.7 36 Vs B6 T1, T2, KP1, JIP1, JIP2,
JIP3, JIP4




YK-1

37,38, 39

V6, V7

B7, B8

6 cemecTtp:

T1, T2, KP1, JIP1, JIP2,
JIP3, JIP4

Jtanbl GOpMHPOBAHMSA KOMIIETEHIIUI

Pasznen

Tembl 3angaTHii

Konanl
KOMIIETEH
19707

3uann
A,
yMeHH
1u
HABBLIK
u

Buael arrectanuu

Texymmii
KOHTPOJIb

Heaeas

ATTecTan
U
pasnena —
Heaeas

IIpome:xy
TOYHAS
aTrrecTan
ust

6 cemec

TP

Paznen 1.

BBenenue B
MHUKPOIIPOLIECCOPHYIO
TEXHHKY. Y CTPOMCTBO
MUKPOKOHTPOJIIEPOB.
O3HakoMJIEHHE C
MUKPOKOHTPOJUIEpAMHU.
IIpumepsl
UCII0JIb30BaHUs
MUKpPOKOHTPOJUIEPOB B
OBITOBBIX U
IIPOMBIIITIEHHBIX
U(PPOBBIX
YCTPOWCTBAX.
Pemaewmsle 3a1aun u
MIPUIIOKEHUSI.
Knaccudukarus
MUKPOKOHTPOJLIIEPOB.
W3BecTHBIE
MIPOU3BOIUTENN
COBPEMEHHBIX
MUKPOIIPOILIECCOPHBIX
YCTPOMUCTB.
ApxuTekTypa
MUKpPOKOHTpOJUIEpa
dsPIC30F. YctpoiictBo
nporueccopa
MUKPOKOHTpPOJLIEPA.
ITuHa maHHBIX.
Crpykrypa (kapTa)
namsATu. Anpecanus.
[Tepudepuiinpie
¢yskuuu. Habop
WHCTPYKIUMN.
TakTupoBanue
nporeccopa u
nepupepuiHbIX
byHKIMI
MHUKpPOKOHTPOJLIEPA.

OIIK-3,
OIIK-4,
[1K-2.2,
[1K-2.6,
[1K-2.7,
YK-1

31, 32,
33, 34,
35, 36,
37, 38,
39, V1,
V2, V3,
V4, V5,
V6, V7,
B1, B2,
B3, B4,
BS, B6,
B7, BS

JIP1

T1

OK3aMCH




®ynkuus copoca
(RESET)
MUKPOKOHTPOJIEPA.
Peructpsl
KOH(HUTYpaIHid.
OcCHOBHBIE PEKUMBI
paboThI
MHUKPOKOHTpPOJLIIEPA.
Texnuueckune
XapaKTepUCTUKH
MHUKPOKOHTPOJIIEPOB
(pabouee HampspKEHHE,
MoTpeOsIeMBIH TOK,
TeMIepaTypHbIi
JarasoH,
IIPOU3BOIUTENILHOCTD B
MIPS, 00b€éM mamaTH,
Habop nepudepuitHbIX
GyHKIUHT U T. 10.).

Pazgen 2.

Bri6op
MUKpPOKOHTpOJUIEpA B
COOTBETCTBUHU C
TpeOOBaHUSIMHU
HPUIOKECHUS.
OcHoBHOI HaOop
TEXHUYECKON
JIOKYMEHTaLUuU JJIs1
paboThI ¢
MUKPOKOHTPOJUIEpaMHU.
IIporpamMHBIE U
anrmapaTHbIEe CpPeJICTBA
JUTsL pabOTHI C
MUKPOKOHTPOJUIEpaMHU.
Hasznauenne
nporpammaropa. Cpena
IpOrpaMMHPOBAHUS,
HCIIOJIb3YEMBIE S3BIKH
IpOTrpaMMHPOBAHUS,
KOMITUJISITOPBI SI3bIKOB
BBICOKOI'O YPOBHS,
o6ubinorexu. [TopTel
BBO/IbI\BBIBO/IA
MUKPOKOHTPOJLIIEPOB.
[Tudpossie
BXx0oabl\BbIXOAbI TTJTK
[Topter BBO@\BBIBOTA
(B\B)
MUKpPOKOHTPOJIIEPOB.
[IpumeneHnue nopTos.
CrpykTypHas cxema.
JlomoTHUTEIbHBIC
(GyHKIMH TOPTOB B\B.

OIIK-3,
OIIK-4,
[1K-2.2,
[1K-2.6,
[1K-2.7,
YK-1

31, 32,
33, 34,
35, 36,
37, 38,
39, V1,
V2,V3,
V4,5,
Y6, V7,
B1, B2,
B3, B4,
BS, B6,
B7, B8

JIP2

KP1




MynbTUIUIEKCUPOBaHH
ble PYHKIIUU U UX
pasBsizKa ¢ IopTaMu
B\B. [ pynmupoBka
BBIBOJIOB
MHUKPOKOHTPOJUIEPOB B
noptsl. [IpuHIMn u
JoruKa 0003HauYeHUs
BBIBOJIOB U TIOPTOB.
OCHOBHBIE PEruCTpPhI
JUTsl pabOThI ¢ TOPTaMU
B\B. [Topsiiox
KOH(UTYyparuHu.
Perucrpossie u
OUTOBBIE ONEpaALIUU IS
paboTte ¢ mopTaMu B\B.
3anuch JaHHBIX B OPT
B\B. UTeHHE NaHHBIX W3
nopra B\B. DopmMaThl
IpeCTaBICHUS
JTaHHBIX: OMHAPHBIH,
JECITUYHBIN,
HIECTHAALATEPUYHBIN.
Pusnueckue
napaMeTpbl CUTHAJIOB H
OTpaHUYEHUS NPU
paborte ¢ mopramu B\B
(HOMHMHAJBHBIN TOK,
HaTpsDKCHUE, BPEMS
HapacTaHus, Cclaja,
nepuon). [ludpossie
(OunapHbIe)
BXOZIBI\BBIXO/IbI
MIPOMBIIIJICHHBIX
JIOTHYECKUX
koHTposuiepos (ITJIK).
CxemoTexHHUYEeCKas
peanu3arus uppoOBBIX
Bx0n0B\BeIx010B TTJIK
Ha 0a3e mopToB B\B
MUKPOKOHTPOJLIEPA.
Cnoco6b1
COTJIACOBAHMUs YPOBHEHN
CUTHAJIOB BHEILTHUX
AIEKTPUYECKUX LETIeH
(Harpy3ku) u
BHYTPEHHUX
(MHKPOKOHTpOJIIIEPA).
["aneBanMYeCKN
pa3BsizaHHbIC
BXOIBI\BBIXO/IBI.




Pa3nen 3.

Penelinbie u
TPaH3UCTOPHBIE
BBIXOJIBI, crienuduka
PUMEHEHHUSI.
CrangapTHble ypOBHU
curHaiios (5, 12, 24, 48
B DC, 220 B AC) Bo
BHEIIIHUX
AIEKTPUYECKUX LIETIAX
npu pabore ¢
uupoBEIMU

BXO0/IaMH \BBIXOIaMH
IIJIK. AnmmapatHeie 1
IpOrpaMMHBbIE
TaiMepsbl. TaliMepsl.
ArnmnaparHble U
IIPOrpaMMHBIE
TariMepsl. [Ipumenenune
TalMEpPOB.
Knaccudukanus
TaliMepOB
MUKpPOKOHTpOJUIEpa
dsPIC30F (tun A, Bu
C). CtpyKTypHBIE
CXEMBbI TAHMEPOB.
[Tpunun padboTs
taiimepa. Cxema
TaKTUPOBAHUSA U
CUHXPOHU3AINH
Taiimepa.
TakTupoBaHus oT
BHYTPEHHEH IIUHBI U
BHEIIHETr0 NCTOYHHKA
TaKTUPOBAHMUS.
OCHOBHBIE PETUCTPBHI.
Pexxumbl pa®oThI:
TaliMep, CHHXPOHHBII
CUETYMK, ACHHXPOHHBIH
CUETYHK,
CTpOoOUpOBaHME IO
YIPaBIISAIONIEMY BXOY,
qachl peajJbHOIo
BpPEMEHH.
JlononHUTENbHBIE
(byHKIMU TaliMEpOB:
pabora B coctaBe ALIII,
00beIMHEHNE IBYX
TaiimepoB (pexum 32-
paspsIHOTO TalMepa).

OIIK-3,
OIIK-4,
[1K-2.2,
[1K-2.6,
I1K-2.7,
YK-1

31, 32,
33, 34,
35, 36,
37, 38,
39, V1,
V2,3,
V4, V5,
V6, V7,
B1, B2,
B3, B4,
BS5, B6,
B7, B8

JIP3

T2




Paznen 4.

@ar npepbIBaHHUs.
ITopsnok
KOH(HUTYpaIHH.
ITpumep nporpaMmel
paboTHI ¢ TaliMepoM.
[Ipumenenue TatmMepoB
IIJIK. TumnoBeie
HaCTPOUKHU TaMEPOB.
dunocodust
IIPEPBIBAHUN
MHUKPOITPOLIECCOPOB.
CoOpITHiiHO-
OPHUEHTHPOBAHHOE
IIPOrPaMMHUPOBAHUE.
[IpepsiBanus.
dunocodus
anmnapaTHbIX
IIPEPBIBAHUN
MHUKPOIPOLIECCOPHBIX
ycTpoicTB. OCHOBHOM
Y alIbTEPHATUBHBIN
BEKTOD NPEPHIBAHUS
MHUKPOKOHTpOJLIEpA.
IIpepsiBanus
nepu@epuiHbpIxX
bynkiui. OyHKIUSA
BHEIIHETO MPEePhIBAHUS
CN (Change
Notification). ®yHKIUSA
BHEUIHETO NPEPbIBaHUS
INT.
Kondurypannonusie
PETUCTPBI IPEPHIBAHUM.
IIpuopurersl,
paspernienue, diaaru
IIPEPBIBAHUMN.
CtpyKTypa nmporpaMmMbl
Ha s3pike C npu
WCIIOJIb30BaHUH
anmnapaTHbIX
IIPEPBIBAHUN
MHUKPOKOHTpPOJUIEPA.
[Tponiemypsr 06paboTKH
MpEepbhIBaHUIA.
IIpepsiBanus, Kak
OCHOBOIIOJIAT AFOILNN
MEXaHMU3M MpU
peanu3zanuu
COOBITHIHO-
OPUEHTUPOBAHHOTO
IIPOrpPaMMHUPOBAHHUS.
Cornacosanue

OIIK-3,
OIIK-4,
[1K-2.2,
[1K-2.6,
[1K-2.7,
YK-1

31, 32,
33, 34,
35, 36,
37, 38,
39, V1,
V2,3,
V4, V5,
V6, V7,
B1, B2,
B3, B4,
BS, B6,
B7, BS

JIP4

KP2




00pabOTKN HECKOJIBKHUX
€IMHOBPEMEHHBIX
npepsiBanuii. [Ipumep
POrpaMMbl pabOTHI €
npepsIBaHuAMU. Pouib
npepsiBanuii B [1JIK.
OmneparmonHas
cuctema [UIK n
NIPEPHIBAHMSL.
[TocnenoBarenbHbI
uHTepdeiic.
YHuBepCcanbHbIi
ACUHXPOHHBIN PUEMO-
neperaTyrK.
ITocnenoBarenbHbII
uHTepdeiic nepegauu
JMaHHbIX. OTan4dne
II0CJIEZI0BATEIBHOTO U
[apajuIeIbHOTO
croco0oB neperauu
JTAaHHBIX.
CyuecTBytoiue
CTaHAapThl U
peanu3anuu
MOCJIe0BATEIbHBIX
untepdeiicoB (RS232,
RS485, CAN uT. 1.),
0COOEHHOCTh
IPUMEHECHHSI.
BuyTtpucxemubie
nocJieIoBaTeIbHbIE
untepdeiicer (SPI,
12C), ocobenHoCTH
PUMEHEHHSI.

HIkana oueHKH 00pa30BaTEJbHBIX J0CTHKEHUN

Bun Makec.
Kox | ouenounoro Kpurepun baan | 6ana— MuH.
cpeacTBa 0aJ11
BBICTaBJsIE€TCA CTyAeHTY, eciu 90-100% TecToBBIX 5
BOIPOCOB BBIIIOJHEHO MTPaBUJIBHO
BBICTABIIIETCS CTYJEHTY, eciu 80-89% TecTOBBIX 4
3aJ1a4 BBIIIOJIHEHO NMPaBUJIHHO
T BBICTaBJISIETCA CTYyACHTY, eciu 60-79% TecToBbIX 32
T1 ceTOBOT 3a/1a4 BBITIOJIHEHO TTPABUIILHO ) 5-2
3ananue Nel
IIpU OTBETE CTyAECHTa MeHee, ueM Ha 60%
BOIPOCOB TECTOBOE 3aJJaHUE HE 3aUUTHIBACTCA U Y
CTyJIeHTa 00pasyeTcsi 10T, KOTOPBIN TOJKEH <2
OBITh 3aKPBIT B TEUCHHUE CEMECTPA WM Ha
3a4E€THOU HEeJele
T2 | TectoBoe BBICTABJIICTCS CTYAEHTY, eciu 90-100% TecToBBIX 5 5-2




3amaaue Ne2

BOIIPOCOB BBINMOJIHCHO IMMPAaBUJIBHO

BBICTABIIIETCS CTYIEHTY, eciu 80-89% TecTOBBIX
3aJa4 BBIIIOJHEHO PaBUJIBHO

BBICTABIICTCS CTYACHTY, eciu 60-79% TecToBbIX
3aj1a4 BBIIOJIHEHO MTPABUIIBHO

3-2

IIpU OTBETE CTyAECHTa MeHee, ueM Ha 60%
BOITPOCOB TECTOBOE 3a/IaHHE HE 3aUNTHIBACTCS U Y
CTyZIeHTa 00pa3yeTcs 0T, KOTOPBIH TOJKEeH
OBITH 3aKPBIT B TEYEHHE CEMECTpa WX Ha
3a4E€THOU HEeJele

<2

T3

TectoBOE
3aganue Ne3

BBICTaBJIsIeTCA CTyAeHTY, eciau 90-100%
TECTOBBIX BOITPOCOB BBINOJIHEHO MPABUIHLHO

BBICTABIIIETCS CTYIEHTY, eciu 80-89% TecTOBBIX
3a/1a4 BBIIIOJIHEHO NPaBUIHHO

BBICTABIIIETCS CTYEHTY, eciu 60-79% TecToBbIX
3a/1a4 BBIIIOJIHEHO NPaBUJIHHO

3-2

IIpU OTBETE CTyACHTa MeHee, ueM Ha 60%
BOIPOCOB TECTOBOE 3aJJaHUE HE 3aUUTHIBACTCS U Y
CTyZ€HTa 00pa3yeTcs JA0JT, KOTOPBIH T0JIKEeH
OBITh 3aKPBIT B TEUEHHUE CEMECTPA WIH Ha
3a4ETHOU Hezele

<2

KP1

KontponbHas
pabota Nel

BBICTaBIISIETCS CTYAEHTY, €CIIU Bce 8 3a1a4
pELIEHbI BEPHO

10

BBICTABJISICTCA CTYACHTY, €CIIN 7 3aa4r pCUICHBL
BCPHO, a OHA 3aJa4a HC pCHICHA WX PCIICHHUC
COACPIKUT OIINOKHU

BBICTABJISICTCA CTYACHTY, €CJIM 5 3a/1a4i PEIICHbI
BEPHO, a 3 3a7]auu He PEIeHbI U PEIIeHUS
COJIepXKaT OIMOKH

BBICTABIISIETCS CTYJCHTY, €ClIU 3 3a/1a4M PEIICHbI
BEpHO, U XOTsI ObI OJIHA 3a/1aya U3 5 OCTABIIMXCSA
pellieHa ¢ He3HAUUTEIbHBIMU He1I0UeTaMuU

BBICTABIISIETCA CTYJIEHTY, BO BCEX OCTaJIbHBIX
ciyyasx

<6

10-6

KP2

KontponbHas
pabota No2

BBICTABJISIETCS CTYACHTY, eciii Bce 10 3amau
peluIeHbl BEPHO

10

BBICTABJIACTCA CTYJIGHTy, cClin 8 3aa1a4yu peHleHBI
BEPHO, a 2 3aJ1a4i HE PELIEHbI WA PEIICHUS
COJIEpXKaT ONUOKH

BBICTaBJISIETCSL CTYICHTY, €CJIH 6 3a]1a4 pelIeHbI
BEPHO, a JIBE 33JI1a4M HE PEIICHBI W PEIICHUS
COJIepXkKaT OINOKH

BBICTABIISIETCS CTYJCHTY, €Cliu 4 3a/1a4M PEIICHbI
BEpHO, U X0Ts ObI 1 3a/1aua U3 4 ocTaBIINXCS
pellieHa ¢ He3HAUUTEIbHBIMU HeI0UeTaMuU

BBICTABJISICTCA CTYACHTY, BO BCEX OCTAJIbHBIX
ClIydasax

<6

10-6




BBICTABIISIETCS CTYACHTY MPHU MPABHUIHHO HAMMCAHHOM
OusneTe U MpH OTBETE HA BCE JOMOIHUTEIbHBIE BOMPOCHI IO
KypCy C HE3HAUUTEIbHBIMUA HETOYHOCTSMH, KOTOPBIE
CTYJIEHT JIOJDKEH YCTPAHUTh B IIpoliecce Oecepl C
Mperno/iaBaTesieM, B paMKax KOTOPO OH JIEMOHCTPUPYET
yrayOJIeHHOEe TOHUMaHUe MPeAMETa U BiIaJIeHUue
KITFOUEBBIMH 3HAHHSIMH, YMCHHUSIMHU M HaBBIKAMH,
MIPEAYCMOTPEHHBIMU JIAHHOW AUCIUILIMHON

D DK3aMeH 40-50

BBICTABJICTCS CTYCHTY IIPU IIPABUIIBHO
HalMCaHHOM OMJIeTe U NPH OTBETE Ha YacTb
JIOTIOJIHUTEIBHBIX BOIIPOCOB IO KypCy C
JIeMOHCTpaluii 6a30BbIX 3HAHUH, YMEHUH U
HaBbIKOB, PEAYCMOTPEHHBIX JaHHOMN
JUCLHUTIIIMHOMN

BBICTABJIICTCS CTYACHTY IIPU HAITMCaHHBIX
€] OK3aMeH OTBETaxX Ha BOIPOCHI Omiera (J0ImycKaeTcst <30-39
COJIepKaHNE HEKOTOPHIX HETOYHOCTEH) U 30-34
JIeMOHCTpaIy 6a30BbIX 3HAHW, YMEHUH U
HaBBIKOB I10 TAHHOM JTHUCLUIUIMHE

€CJIM CTYJIEHT HE HaIlucall OTBET XOTs Obl HA OJIUH
U3 BOIIPOCOB OMJIeTa U HE MOKET OTBETUTh Ha
JIOTIOJIHUTEIbHBIE KOMIIETEHTHOCTHO—
OpPUEHTUPOBAHHBIE BOIPOCHI

35-39

<30

Bonpocsl k 3k3amMeny
1. Y CTpONCTBO MUKPOKOHTPOJIIIEPOB.
2. [Ipumepsl  MCHOJB30BaHUS ~ MHUKPOKOHTPOJJIEPOB B OBITOBBIX  H
MPOMBIIICHHBIX IIU(PPOBBIX YCTPOUCTBAX.
3. Knaccudukanms MUKpOKOHTPOJIIIEPOB.
4. N3BecTHBIE IIPOU3BOIUTENIN COBPEMEHHBIX MHUKPOIIPOLIECCOPHBIX
YCTPOMCTB.
5 Apxurextypa mukpokonTpoiuiepa dsPIC30F.
6 YcTpolicTBO mpolieccopa MUKPOKOHTPOILIEPA.
7 Iluna nanueix. Ctpykrypa (kapra) namsatu. Aapecanms.
8 [Tepudepuitnsie pynkiuu. Habop HHCTpyKIIHiA.
9 TaktupoBanue npoleccopa u nepupepuitHbIX byHKIUH
MUKPOKOHTpPOJIIEPA.
10. ®ynxnusa copoca (RESET) mukpokonTpomiepa. Peructpsl koHpuryparmii.

11.  OcHOBHBIE PEXUMBI paOOTHI MUKPOKOHTPOJLIEPA.




12. TexHuueckue xapaKTEepUCTUKHA MUKPOKOHTPOJLIEPOB (pabouee HampsKeHUE,
MOTPEOIIEMBIM TOK, TeMIIEpaTypHBIM JHAMa3oH, MPOW3BOAUTENLHOCT B MIPS,
00BEM namsATu, Habop nepuPepuitHbIX GYHKUUN U T. 11.).

13. HasnadeHue nporpammaropa.

14. Cpena mnporpaMMUpOBaHHS, HCIIOJIb3yeMbI€ S3BIKM MPOrPaMMHPOBAHMUS,
KOMITUJISITOPBI SI3bIKOB BBICOKOT'O YPOBHSI, OMOIMOTEKH.

15.  TlopTbl BBOJABI\BBIBOIAa MUKPOKOHTPOJIICPOB.

16. I[udpossie  Bxombl\Beixomsl IIJIK  Iloptel  BBOma\BeiBoga  (B\B)
MUKPOKOHTPOJUIEPOB.

17.  Tlpuniun u 1oruka 0003HaYEHHUs BHIBOJOB U MOPTOB.

18. CxemotexHuYecKas peaausaius UGpoBbiX Bx010B\BbXxo0B [1JIK Ha 0a3e
HIOPTOB B\B MUKPOKOHTPOJLIEPA.

19.  CnocoObl cormacoBaHusi ypOBHEW CUTHAIOB BHEIIHUX AJIEKTPUUECKHUX LIeTIen
(Harpy3kH) U BHyTpEHHUX (MUKPOKOHTpPOJUIEPA).

20. TagpBaHWUYECKH pa3Bsi3aHHBIC BXOJIBI\BBIXOIBI.

21. Penelinble U TPaH3UCTOPHBIE BHIXO/IbI, CIEIU(pUKA TIPUMEHEHHUS.

22. CranmaptHeie ypoBHu curHanoB (5, 12, 24, 48 B DC, 220 B AC) Bo
BHEIIHUX JJICKTPUYCCKHUX IEMAX MpHU paboTe ¢ mU(POBBIMU BXOJaMH\BBIXOIaMHU
[JIK.

23. AmnmapatHble W TporpamMMHbIe TaiiMepbl. CTPYKTYpHBIE CXEMBI TaiMEpOB.
[TpuHiun pa®oThl TaliMepa.

24, @wunocodus npepbIBaHUN MUKPOIIPOIIECCOPOB.

25.  CoOBbITHITHO-OPUEHTUPOBAHHOE TPOTPAMMHUPOBAHHE.

26. Crpykrypa mporpammbl Ha si3blke C NpHU HCHOJIB30BAHMM aNNapaTHBIX
MpepbIBAHUNA MUKPOKOHTPOJLIEPA.

27. YHuBepcalbHBI ACHHXPOHHBIN mpuemo-nepenatyuk. [lociaemoBarenbHbII
UHTEp(PENC nepeiauu TaHHbIX.

28. Otnuume TOCIENOBATEIPHOTO ¥ TapajUICIBHOTO CIOCOOOB  Tepenadu

JaHHBIX.



29. Moayns UART (YuuBepcanbhbiii AcunxpoHHsii [Ipuemo-Ilepenaruuk).
Ero naznauenue. CTpyKTypHas cxema MOAYJIS.

30. MHurepdeiicbl mnepenayd JaHHbIX B MIPOMBIIUIEHHOH aBTOMAaTH3alLUU.
Tomonornn NOAKIIOUEHHUS: TOYKA-TOYKA, IIMHA, 3Be3/a, KOJIbLIO, CBOOOJHAs
TOIIOJIOTHSL.

31. TllonmHomymiekcHas ¥ TONYAYIUIGKCHAs CXeMa TMepeaadyd u(pOoBBIX
CUTHAJIOB.

32. JlubdepenimanbHas cxema rnepeaadyu CUrHajioB.

33.  VYecrpoiictBo AIIL. VcrpoiictBo IIAIL. Knaccudukamus AL u TIAITI,
O0COOEHHOCTh IIPUMEHEHUSI KaXKJI0T0 U3 THUIIOB, XapaKTEPUCTHUUECKHE MapaMeTphl.
34. Ilpomecc pa3paboTKu KOMITJIEKCHBIX PUKITAIHBIX IporpamMm
MUKPOKOHTpPOJUIEpA.

35. Omnepanunonnsie cucteMmsl (OC) 115 CII0KHBIX MUKPOIPOIIECCOPHBIX CUCTEM.

TuIoBbIe MEXaHU3MBI, UCITONIB3YyeMBbIe Juis ocTpoeHus OC.

7/ YYEBHO-METOINYECKOE U UH®OPMALIMOHHOE
OBECHEYEHHME JUCIUIIJIMHBbI
7.1 OcHOBHAasl JIUTEpPaTYypa
1. Makyxa B. K. MuxkponporeccopHble CUCTEMBI U MEPCOHAIbHBIE KOMIIBIOTEPHI:
yaeOHoe mocobue s By3oB [DnektpoHHbld pecype] / B. K. Makyxa, B. A.
MukepuH. — 2-e u3a., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. —
156 c. — TekcT : anexTpoHHbIH // O0pa3zoBatenbHas miatdopma KOpaiit [caliT]. —

Pexum moctyna: https://urait.ru/bcode/492153.

2. Munenuna C. A. DIEeKTpOTEXHUKA, JIEKTPOHUKA U CXEMOTEXHHUKA: yUeOHUK U

NPAKTHKYM JUTsI By30B [ DnekTponHsiid pecypc] / C. A. Munenuna, H. K. MwienuH;

noa penakiuerr H. K. Munenuna. — 2-e u3z., nepepad. u gon. — Mockaa:
U3narensctBo IOpaitt, 2022. — 406 c¢. — TekcT: >neKTpOHHBIA //
OOpazoBatenbHast  mnatdopma  IOpaitt  [caiit]. —  Pexum  pocryna:

https://urait.ru/bcode/489302 .
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3. Mwito3opoB O. B. DiekTpoHuKa: yueOHHK I By30B [DIeKTpoHHbBIN pecypce] /

O. B. Munos3opos, U. I'. [TankoB. — 6-¢ u3n., nmepepad. u gon. — Mockaa:
W3narensctBo  IOpaiit, 2022. — 344 c¢. — TekcT: dneKTpOHHBIA //
OOpazoBatenbHast  mnatdopma  FOpaitt  [caiit]. —  Pexum  pocryna:

https://urait.ru/bcode/488848 .

4. OropogaukoB U. H. Muxkpomnpoueccopnas Texnuka: BBegenue B Cortex-Ma3:
ydueOHOe 1mocoOue s By30B [Dmekrponusiii pecype] / M. H. OropogHukoB. —
Mocksa: UzparensctBo IOpaiit, 2022. — 116 c. — TekcT: 3neKTpOoHHBINA //

Oo6pazoBarenbHast  1iatdpopma  FOpaitt  [caifit]. —  Pexum  goctyna:

https://urait.ru/bcode/492216.

5. CaxueB A. M. LludpoBsie ycTpoiicTBa 1 MUKPOIPOLIECCOPHI: yueOHOE TocoOue
T By30B [DnektpoHHbIi pecypc] / A. M. CaxneB. — 2-¢ u3j., iepepad. u JO1I.
— Mocksa: UznarensctBo FOpaiit, 2022. — 139 c. — TeKcCT: 3JIeKTpOHHBIN //

Oo6pazoBarenbHass  1iatdpopma  FOpaitt  [caifit]. —  Pexum  goctyna:

https://urait.ru/bcode/492264 .

7.2 lonosiHUTEIbHAS JIUTEpaTypa
1. Munenuna C. A. DJIEKTPOHHMKA U CXEMOTEXHUKA: YUEOHHUK U PAKTUKYM IS
BY30B [Dnekrponnsiii pecypc] / C. A. Munenuna; nmox penaxiueit H. K.
Munenuna. — 2-e u3f., mepepad. u gom. — Mocksa: U3natensctBo FOpaiit, 2020.
— 270 ¢. — Texkcr: anextponnbiii // O6pa3oBaTenbHas wiargopma KOpaiit [caiT].

— Pesxxum noctyna: https://urait.ru/bcode/453209.

2. lllyka A. A. Dnektponuka B 4 4. Yacts 2. MUKpO3JIEKTPOHUKA: YUEOHUK 151
By30B [Dnekrponnsiii pecypc] / A. A. lllyka, A. C. CUroB; OTBETCTBECHHBIH
penaktop A. C. Curos. — 2-€ u3n., uctp. u gor. — Mocka: M31aTenscTBo
FOpaiit, 2021. — 326 c. — Texkcr: anexTponHbIi // O0pa3oBaTenbHas miathopma

FOpaiit [caiiT]. — Pexum mocryna: https://urait.ru/bcode/470589.

7.3 UnTepHeT pecypchl
Ne HaumenoBanue pecypca MHTEpHET-CChIIIKA Ha
peCypce
1 DJIeKTpOHHAas ONOIMOTEUHAS https://urait.ru/
cucrema FOPAUT
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DnekTpoHHas OubauoTeuHas cuctema «JIaHby
00O "U3nparenscTBO Jlanp"

e.lanbook.com

3 DnextpoHHas onbauoreunas cucrema IPR https://www.iprbookshop.ru/
BOOKS
4 DjeKTpoHHAas ONOIMOTEYHAs CUCTEMA http://elibrary.ru
eLIBRARY
00O "PYHDB"
o HayuHbie OTHOTEKCTOBBIE PECYPCHI http://link.springer.com/
u3JIaTeNIbeTBa SPringer (apxuB)
Springer Customer Service Center GmbH,
obecneuenue goctyna®l'bY "TTIHTH Poccun"
© EnnHoe okHO ocTyna K 00pa30BaTeIbHbIM http://window.edu.ru/
pecypcam
f StudFiles (®aiinoBbIit apXHUB CTYIEHTOB) https://studfile.net/preview/9
60265/
g PerHoK MukpoanekTpoHuku. CIipaBOYHUK 110 http://www.gaw.ru/
9JIEKTPOHHBIM KOMITOHEHTAM.
J Astop Mukymmn A. B. All rights reserved. https://digteh.ru/MCS51/MC
S_51.php
U I'scI-ArRTICL https://sci-
[TyOnukarus HayqHBIX cTaTei article.ru/gryps.php?i=elektr
otehnika
11 boabmras Dunukinneaus Hedru u Naza http://www.ngpedia.ru/id155
- 581pl.html

NCTHUHA (MuatennexryansHas Cucrema
Temarnueckoro MccnenoBanus
HAykoMeTpu4ecKux JTaHHbIX)

https://istina.msu.ru/journals
/96319/

7.4 Ilepuoanueckue M3aaHusl

1. I3BECTHS BBICIIMX YUYEBHbBIX 3ABEJEHWI. IIPUBOPOCTPOEHUE

— Pexum poctyma: https://elibrary.ru/title_about new.asp?id=7719 - Hayunas
anekTponHas 6ubmmoreka eLIBRARY.RU OBC.
2. KOHTPOJIbBHO-U3MEPUTEJIBHBIE TTPUBOPBI U CUCTEMBI — Pexum

nocrymna: https://elibrary.ru/title_about.asp?id=28889 - Hay4nas siekTpoHHas
oubmoreka eLIBRARY.RU OBC.
3. MTHCTPYMEHT. TEXHOJIOT'MA. OBOPOY/JIOBAHUE — Pexum mgoctymna:

https://elibrary.ru/title_about.asp?id=9796 - Hayunast snektpoHHass OuOIMOTEKA

eLIBRARY.RU OBC.
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4. PAJUODJIEKTPOHUKA. HAHOCHUCTEMBI. HNH®OPMAILIMOHHLIE
TEXHOJIOT' N - Pexxum JOCTyTa:
https://www.elibrary.ru/title_about.asp?id=32094 — Haydnas  3JeKTpOHHas
oubnuorexa eLIBRARY.RU OBC.

5. TEXHOJIOTUU B DJIEKTPOHHOM ITPOMBIIIJIEHHOCTHU — Pexum

nocryna: https://elibrary.ru/title_about.asp?id=28006 - Hay4nas 3ieKkTpoHHAs
oubmoreka eLIBRARY.RU DBC.

8 MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIJINHBI

Jlis ipoBesieHNsT YYEOHBIX 3aHATHH JICKIIMOHHOTO W CEMHHApPCKOTO THIIA,
TPYIIOBbIE W  WHAWBHUIYAIbHBIX  KOHCYJNbTAIM, TEKYIIETO  KOHTPOJIS,
MPOMEKYTOUHOM aTTECTAI[MU HCIOJIb3YIOTCS y4eOHbIE ayJAMTOPUH, OCHAIIEHHBIE
000pyI0OBaHUEM U TEXHUUYECKHUMH CPEICTBAMH O0YUCHUSI.

Y4eOHble ayAUTOPUU I CaMOCTOSITENBHOW pabOThl  00yYaronuxcs
OCHAIIIEHbI KOMITBIOTEPHOW TEXHHUKOW C BO3MOYKHOCTBIO TIOJKIIFOUYCHHSI K CETH
«aTepuer» m obecrmeueHWeM JOCTyla B DJIIEKTPOHHYIO HWHGOPMAIIMOHHO-
o0pa3oBaTeIbHYI0 Cpely By3a.

TTU HUAY MHUDU  obecneyeH  HEOOXOAMMBIM  KOMIUIEKTOM
JUTIEH3UOHHOTO ¥ CBOOOTHO PaCIpOCTPaHIEMOTO TPOTPAMMHOTO 00ECTICYCHHUSI.

CBelieHHsI O HATMYMHU 00OPYTOBAHHBIX YUCOHBIX KAOMHETOB, OOBEKTOB JJIS

IPOBEICHUSI MMPAKTHUECKUX 3aHATHI MpeacTaBiIeHbl Ha opuuuaibHoM caiite TTU

HUSAY MUOU: http://tti-mephi.ru/ttimephi/sveden/objects
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