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PaGouass mporpamma AuCIUIUIHHB «MUKPOKOHTPOJUIEPHI W MHUKPOMPOIECCOPHI B
CHCTEMax YIIPaBJICHUS» COCTaBJICHa B COOTBETCTBHM C YYCOHBIMHU TUIAHAMHU TIO
nporpamMMe OakamaBpuaTa «ABTOMAaTH3allds TEXHOJIOTHYECKHX TIPOIECCOB U
POM3BOACTB (ABTOMATH3AIMsI TEXHOJOTHMYECKUX MPOIECCOB M MPOU3BOJCTB (B
MAIIHHOCTPOCHUH ))», YTBEPKICHHBIMU:

- 111 09HOM hopmbl 00yueHus « 28 » utons 2024 ropa,

- 17151 3a04HOM (popMbl 00yueHust « 28 » urons 2024 rona,

PaGouass mnporpamMMa JIUCHMIUIMHBI OJ0OpeHa Ha 3aceJaHuHu Kadeapbl
«ABTOMaTH3aIUsl TMPOU3BOJACTBEHHBIX MpoOIeccoB» «2» ceHtaops 2024 rona,
npoTtokout Ne 1.

Pabouyro mporpammy coctaBui

CTapIInii MPEenoaaBaTeNb A.A.VBaHOB
CornacoBaHo:

3aBeyIOIINiA

kadenpoit AIIIT N.A.BaHoBa
Crernuaauct no yueOHO-MeTOANYECKON I'.B. Ka3zankoBa

paboTe YueOHO-METOIUYECKOro OT/Iela

HauvansHuk Ynpasnenus
o0pa3oBaTeIbHOMN NeITeIbHOCTH N.B.I'puropenko



1. OBBEM JUCHUIIJINHBI
Bcero: 3 3auétHpIX equHULBI TPY10EMKOCTH (108 akameMudecKux Jaca)

Ounas ¢popma o0yueHust

Bun yae6HO# paboThI Ha Bcro auc- Cemectp
IUIUTAHY 6
AyIMTOpHBIE 3aHATHS (KOHTAKTHasA padora ¢ 44 44

npenouaBaTe.ﬂeM), BCEIro 4acoB
B TOM YHCJIC:

Jlekuun 16 16
JlabopaTopHbie pabOThI 28 28
CamocrosiTesibHas padoTa, BCero 4acoB B TOM 64 64
qucie:

[ToaroroBka k 3auery 18 18
Jlpyrue BUbI CAMOCTOSITENILHOM PabOTHI 46 46
Buja npomexyTouHOI aTTeCTAUMHU 3auér 3auér
OO01mast TpyA0eMKOCTb M CUUILIHHBI U 108 108

TPYAOEMKOCTD II0 CEMECTPaAM:

3aounas popma o0yueHust

Bun yuebHoit paboTbl Ha Bcro guc- Cemectp

LUIUITUHY 7

AyIuTOpHBIC 3aHATHS (KOHTAKTHASA 10 10

paboTa c npenogaBaresieM), BCero

4acoB

B TOM 4MHcJe:

Jlexuun 2 2

JlabopaTopHbIie pabOTHI 8 8

[TpakTHyeckue 3aHATUS - -

CamocTosiTe1bHasi paboTa, Bcero 98 98

4acoB B TOM YHCJIE:

KonTtposnbHbie paboTbI 18 18

[ToxroToBka k 3a4ety 18 18

Jlpyrue BUIBI CAMOCTOSTEIIBHON pabOThI 62 62

Bua npoMeKyTo4HOM aTTecTalnu 3auér 3auér

OO0mas Tpy10eMKOCTb THCIIHILIHHBI H 108 108

TPYA0EMKOCThb 10 ceMecTpam:




2. MECTO JAUCHUIIJIMHBI
B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI

JucuunnvHa «MUKPOKOHTPOJUIEpPEl W MHUKPOIPOIIECCOPHI B CHUCTEMax
yIpaBjeHUs» OTHOCHTCS K 4YacTH, (popMUpyeMOH Yy4aCTHHMKaMH OO0pa30BaTElIbHBIX
OoTHoIIIeHHH 6s10ka b1. SBisieTcss TUCIUIUIMHOMN 110 BEIOOPY 00yUaroIIerocs.

N3yuenne  gucuumuimHbl — OasupyeTcs  Ha  pesyibTaTax — OOydeHWS,
c(hOPMHUPOBAHHBIX TIPU U3YUCHUHU CISTYIOMNUX JUCIUTIINH:

- OU3MKa;

- DIIEKTPOTEXHUKA U JJIEKTPOHUKA;

- BeluncinuTeabHbIe MallIMHEI, CUCTEMBI U CETH;

- ABTOMaTHU3UPOBAHHBIN AIEKTPONPUBO/;

- [IporpammupoBaHue U AIrOPUTMHU3ALIUSL.

PGBYJ'IBTaTI)I O6y‘leHI/IH 110 JUCHUIIINHC H€O6XOI[I/IMBI I U3YUYCHHUA
JUCITUITIINH HpO(bGCCI/IOHaJIBHOFO OUKJIa ((ABTOMaTI/II’)a]_II/I}I TCXHOJIOTHYCCKHUX
IIpoHcCCOB U IMPOU3BOACTB», «HpOCKTHpOBaHHe ABTOMATHU3UPOBAHHBLIX CHCTCM)», a
TaKXKC B HOCJIGI[YIOHIGﬁ HH)KGHGpHOﬁ ACATCIBbHOCTH IIpU IIPOCKTHUPOBAHUU CPCACTB U
CHUCTCM aBTOMAaTHU3alllH.

TpeboBaHust K BXOJAHBIM 3HAHUSIM, YMEHUSM, HABBIKAM U KOMIIETCHIIUSIM:

- 3HAaHME OCHOBHBIX 3aKOHOB OJJIEKTPOTEXHUKH JUIA DIJIEKTPUYECKUX U
MAarHUTHBIX  II€N€i; COBPEMEHHOW  DJJIEMEHTHOW  0a3bl  3JEKTPOHHBIX U
MUKpPOIIPOLIECCOPHBIX ~ YCTPOMCTB;  MOpaBwil  OQOPMIIEHUS  KOHCTPYKTOPCKOMU
JOKYMEHTAIUH;

- yMeHHME pa3pabaThiBaTh dJEKTPUUYECKUE NPUHLHUIHAIBHBIE CXEMbl H
IIPOEKTUPOBATH THUIIOBBIE JJIEKTPUYECKHE M DIJIEKTPOHHBIE YCTPOWCTBA; MPUMEHSATH
CBOM 3HAHUS K PELICHUIO NMPAKTHYECKUX 3a/1a4;

- BIAJEHUE  HaBbIKaMU  pPabOTBI C  KOMIIBIOTEPHOW  TEXHHKOM,
AIEKTPOTEXHUYECKON UM KOHTPOJIbHO-U3MEPUTEIIBHON almaparypour, 3JIEKTPOHHBIMU
YCTPOWCTBaMHU;

- OCBOCHHUE CIIEIYIOIIMX KOMIIETEHIIUA HA YPOBHE HE HUXke noporosoro: ITTIK-
1 (cnocoOHOCTH HUCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUILUINH
B IIpo(heccroHaIbHOM 1eATeIbHOCTH, MPUMEHSATh METO/Ibl MATEMAaTUYECKOTO aHaIn3a
U MOJIETTMPOBAaHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIEA0BaHUS),

[MITK-2 (cmocoOHOCTh MPEACTAaBUTh aJeKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHUM HAyYHYI0 KapTUHY MUpPa Ha OCHOBE 3HAaHUS OCHOBHBIX IOJIOKEHUM, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MATEMAaTHKH),

OIIK-4 (crocoOHOCTH y4yacTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BapUaHTOB
penieHus: npoobsieM, CBSI3aHHBIX ¢ aBTOMAaTU3alMel MPOU3BOACTB, BHIOOPE HA OCHOBE
aHalM3a BapUaHTOB ONTUMAJIBHOIO IPOTHO3MPOBAHUSA IOCIECACTBUA PEIICHHUS),
OIIK-5 (crmocoOHOCTh ydYacTBOBaTh B pPa3pabOTKe TEXHUYECKOW JTOKYMEHTAIIHUH,
CBSI3aHHOM ¢ MPO(ECCUOHAIBHOMN JEATEIHHOCTHIO),

[MITK-3 (cmocoOHOCTh BIAAETh AIEMEHTAMU HAdyepTaTeNIbHOM T€OMETpUU U
WH)KCHEpHOW TpaduKy, NTPUMEHATh COBPEMEHHBIE MPOrpaMMHBIE CpEICTBa



BBITIOJIHCHUS ¥ PENAKTUPOBAHHS W300pAKEHUNW H YEPTEKEHd U IMOATOTOBKHU
KOHCTPYKTOPCKO-TEXHOJOTUUECKOM TOKYMEHTAIIUH ),

OIIK-3 (cmocoOHOCTh HCMOJIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU, TEXHHUKY, MPUKIaJAHBIE MPOTPAaMMHBIC CpPEJCTBA NPH PEUICHUM 3ajaad
poheCCUOHAIBHON JIEITEIIBHOCTH),

ITIK-15 (crmoco6HOCTh BHIOMpATh TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPEJICTBA U
CPE/ICTBA BBIUUCIUTEIIBHON TEXHUKH MIPH OpPraHU3AIMHU MPOIECCOB IMTPOCKTUPOBAHMS,
U3TOTOBJICHUS, KOHTPOJSI W UCHBITAHUW MNPOAYKIMU; CPEICTBA M CHUCTEMBI
aBTOMATHU3allMK, KOHTPOJIS, TUAarHOCTUKH, UCTIBITAHUM, YIIPaBICHUS TPOU3BOJICTBOM,
YKU3HEHHBIM [IUKJIOM HPOIYKIIMHU U €€ KaueCTBOM),

[TK-8 (crmocoOHOCTH BBHITIOIHATH pa0OThI IO aBTOMATU3AIMU TEXHOJIOTUYECKUX
MPOIIECCOB U MPOU3BOACTB, HX OOECHEUYEHUIO CPEACTBAMM aBTOMATH3allMM U
yOpaBJ€HUsl, TOTOBHOCTHIO HCMOJIb30BaTh COBPEMEHHBIE METOJIbBl U CpPEICTBA
aBTOMAaTH3allMM, KOHTPOJIA, NUArHOCTHUKHU, WCHBITAHUM M yIpaBJICHUS MPOIECCAMH,
YKW3HEHHBIM IIUKJIOM MPOIYKIIMHU U €€ KaueCTBOM),

[IK-26 (cmocoOHOCTH y4acTBOBaTh B OpTraHU3AIMH TPUEMKH U OCBOCHHS
BBOJIUMBIX B OJKCIUTyaTallMil0 OOOpYJAOBaHUSA, TEXHHUYECKHX CPEJICTB U CHCTEM
aBTOMAaTH3allMK, KOHTPOJIS, TUATHOCTUKH, UCTIBITAHUHN U yIIPaBICHUSA).

3. INTAHUPYEMBIE PE3YJbBTATBI ObYUEHUSA

Lenpro ocBOEHUST TUCHUIUIMHBI « MUKPOKOHTPOIIEPHl U MUKPOIIPOLIECCOPHI B
CUCTEMaxX yHOPABJICHUS» SBISETCA NPUOOpPETeHHE CTyJEHTaMH 3HaHWK 00
apXUTEKType W MPHUHIMIAX pabOoTbl MUKPOIPOLIECCOPOB, a TAKKE TAKUX JIEMEHTOB
MUKpPOIPOLIECCOPHBIX CHUCTEM, KaK OMNEPATUBHBbIE M IOCTOSIHHbIE 3allIOMUHAIOIINE
yCTpoMcCTBa, UHTEp(deiichl BBOAA-BbIBOJA U Ap., (POPMUPOBAHUE HABBIKOB
POrpaMMHUPOBAHUHM  MHUKPONPOLIECCOPOB M MHUKPOKOHTPOJUIEPOB M yMEHUH B
00J1acTH COBPEMEHHBIX CPEJCTB aBTOMATU3ALIUU U YIIPABJICHHUS.

3ajayaMy TUCLMIUIMHBI SBISIOTCS: U3YyYEHUE KOHCTPYKIMH, XapaKTEPUCTHUK U
OCOOCHHOCTEM  IKCIUTyaTalldd  MHKPOKOHTPOJJIEPOB W MHUKPOIIPOLIECCOPHBIX
YCTPOMCTB MpPHU aBTOMATU3ALMH TEXHOJIOTHYECKUX MPOLIECCOB OOIIETPOMBIIIIEHHOTO
U OTpaciIeBOro NMPUMEHEHMsI, METOAMK MX BhIOOpa M pacuera MpH MNPOEKTUPOBAHUU
aBTOMAaTU3UPOBAHHBIX M aBTOMATHYECKUX CUCTEM YNPABICHHUS TEXHOJIOTMYECKUMU
O00BEKTaMH.

Komnerenuuu, popmupyemMblie B pe3ysibTaTe OCBOCHUS AUCIUIUIMHBIL:

- CnocoOHOCTh HacTpauBaTh YIPABISIOIIME CPEACTBA M KOMIUIEKCHI H
OCYHIECTBJISITh ~ MX  pPErJaMEHTHOE  HKCIUTyaTallMOHHOE  OOCHYXKMBAaHHE  C
UCTIOJIb30BAHUEM COOTBETCTBYIONIMX MHCTPYMEHTaIbHBIX cpeacts ([TK-13)

B pe3ynbTaTe u3ydeHus IUCUUILTMHBI 00y4YalOIUNACs T0TKEH:

- 3HaTh npaBuiIa U HOpMy MOATOTOBKH TEXHUYECKOTO 3aJaHusl, OOpalleHus 3a
KOHCYJIbTaIMel K pa3paboTunky ucnosnbdyemoro MII ycrpoiicTBa yrpasienus (s
[1K-13);

- 3HaTh OCHOBHBIE APXUTEKTYPHBIE JMHUU PA3BUTHUS MHUKPOKOHTPOJUIEPOB,
paznmunst cuctembl komana (s [TK-13);



- 3Hath cpeicTBa TEXHOJIOTUYECKHUX
npousBoacTs (s [1K-13);

- 3HaTh TUIIOBOW COCTaB MPOTPAMMHOTO OOECTICUCHHUsI CHCTEMbI BBOa/BBIBOIA
U COCTaB TEXHWYCCKOW JOKYMEHTAIIMH aBTOMATH3MPOBAHHBIX CHCTEM YIPABJICHUS
(ms TIK-13);

- VYMeTh pa3pabaThiBaTh JIOKAJbHBIC IMOBEPOYHBIC CXEMBI M BBITIOJIHATH
IPOBEPKY H OTJIAAKy CHCTEM W CPEICTB aBTOMATH3AIlMM TEXHOJOTHYECKHIX
nporiecco, kKoHTpostst (s [TK-13);

- YMeTh UCIOJIb30BaTh CTAHIAPTHBIC CPEICTBA aBTOMATHU3AIlMU PACUETOB U
npoextupoBanus (ams [1K-13);

- VYMeTh yyacTBOBaTh B pa3pabOTKE MPOEKTOB MO AaBTOMAaTU3allUU
MIPOU3BOICTBEHHBIX U TEXHOJOTHUYECKHUX IMPOIIECCOB, TEXHUUECKHUX CPEACTB U CHUCTEM
aBTOMATHU3alNHA, KOHTPOJIS, JUATHOCTHKH, HWCIBITAHWH, YMpaBICHUS TPOIECCaMU
(ms TIK-13);

- YMeTh MNpaKkTHUYECKH OCBaWBaTh CPEICTBA, CHUCTEMbl ABTOMATH3AIMH U
yIpaBJIeHUs POU3BOACTBOM mpoaykiuu (s [TK-13);

- Bnagets MeTomamMu pacuera M MPOEKTUPOBAHUS MHUKPOMPOIECCOPHBIX
CpE/ICTB aBTOMATHU3AIMH, KOHTPOJIS, AMArHOCTHKH, uctbitanuid (st [1K-13);

- Bnanerp HaBbIKAMU KOHTPOJIS, JUATHOCTUKH, WCHBITAHWUN, YIPaBICHUS
nporeccamu (s [1K-13, );

- Brmamerp meTomamMu pa3pabOTKH aITOPUTMHYECKOTO M TIPOTPAMMHOTO
oOecIieueHuss CPeJCTB U CUCTEM aBTOMATH3AIMM W YIPABJICHHS Tpoleccamu (Iis
[TK-13).

NHaukatopel W JECKPUNITOPHI YaCTH COOTBETCTBYIOIICH KOMIICTCHIINH,
dbopMupyeMoii B TIpolecce HW3YYEHUS JUCIUIUIMHBI «MUKPOKOHTPOJUICPHl U
MHUKpPOIIPOIIECCOPHI B CHUCTEMax yIPABICHUS», OICHUBAIOTCS TP ITOMOIIH
OIICHOYHBIX CPEJICTB.

aBTOMAaTu3alnu mpoueccoB Hu

[TnarupyemMblie pe3yabTaThl O0ydeHHs 110 JUCITUIUTHHE « MUKPOKOHTPOJUIEPHI U
MUKPOIIPOIIECCOPHI B CUCTEMAaX YIPABICHUS», HHAUKATOPHI TOCTHKCHUS
komrieteHnuit [1K-13 nepeueHb O1eHOUHBIX CPECTB

Ne Kon HaumenoBanue Kopx [Inanupyembie HaumenoBanue
/T | WHAUKATOpa WHJIUKaTOpa TJIAHUPYEMOT pe3ynbTaThI OIIE€HOYHBIX
JOCTHOKCHHS JIOCTHIKEHHS 0 pe3yJbTaTa oOyueHus CpElCTB
KOMITETEHITH KOMITETCHITUN 00yJeHus
H
1. | UO-1pkas 3uare: mpaBwia U | 3 (Ud-1pk13) |3Haer: mnpaBwia u | Bompockr  mmst
bopmy bopmy cJlauu 3adera
IOJITOTOBKH IMOJITOTOBKH
TEXHHUYECKOTO TEXHAYECKOTO
3aJ]aHuA, 3aJaHM,
oOparteHus 3a obparteHus 3a
KOHCYJIbTalluEed K KOHCYJbTAaIlUEH K
pa3paboTYHKy pa3paboTUUKy
HCMOJIb3YEMOTO HCIOJIb3yEMOTO
MII  ycrpoiictBa MII  ycrpoiicTBa
YIPaBJICHUS YIpaBJICHUS




2. | UO-2nk-13 VYmers: Y (U-2nx13) | Y™eer: Bonpocer s
y4acTBOBAaTh B Yy4acTBOBATh B | CauM 3aueTa
pazpaboTke pazpaboTke
IIPOEKTOB o IIPOCKTOB o
aBTOMAaTHU3AINH aBTOMAaTHU3AINH
MIPOU3BO/ICTBEHHBI MIPOU3BO/ICTBEHHBI
X u X U
TEXHOJIOTHYECKUX TEXHOJIOTUIECKUX
MIPOLIECCOB, MIPOLIECCOB,

TEXHUYECKUX TEXHUUYECKUX
CPEICTB U CHUCTEM CPEIICTB M CUCTEM
aBTOMaTH3allHH, aBTOMaTH3AaIlHH,
KOHTPOJIS, KOHTPOJIS,
JMAarHOCTHKH, JTUATHOCTHKH,
UCIIBITAaHUH, UCIIBITAaHUH,
yIIpaBJICHUS yIIpaBJICHUS
poleccaMu mporeccamu

3. | WO-3nk-13 Bnaners: B (MJ-3rk-13) | Bmageer: Bompocer s
METOJIaMU MeTOJIaMHU C/1ayu 3a4era
pa3paboTku pa3paboTku
QIITOPUTMHUYECKOTO JITOPUTMHUYECKOTO
U [POrpaMMHOTO U TPOTrPaMMHOTO
obecrnieueHus obecrnieueHus
CPEACTB U CHUCTEM CPEICTB M CHUCTEM
aBTOMATH3AlNH U aBTOMAaTH3alMH U
YIIpaBJICHUS yIIpaBJICHUS
rpoleccaMu nporeccaMmu

4. COIEP/ KAHUE JUCHUIIJIMHBI
4.1. YueOHO-TeMaTH4eCKUN IJIaH
Ounas opma oOydeHus
Konn4yectBo 1yacos
I KOHTAKTHOMH padoThI ¢
omep HaumenoBaHue pa3aeJa, npenojaBarejieM
PyOexx | pa3npena,
TeMbI TeMbI Jladoparop
Jlekuuu HbIE
padoThI
BBenenune 2 -
PyGex 1 ApxuTekTypa TPEXITUHHBIX 3 3
MHUKPOIPOIIECCOPHBIX KOMIUIEKTOB
PyGexHbIif KoHTposb Ne 1 1 -
ApXUTEKTypa H JIOTHYECKass CTPYKTypa 4 8
MHUKpoIporieccopoB. Cucrtema KOMaH]{
MUKpPOKOHTpOJIIEPHI I"apBapackon
Py6ex 2 1 12
apXUTEKTYpHl, pesuaeHTHoe 3YII/I
Py6exub1il KoHTpoab Ne 2 1 -
Cucremsl TpEpBIBAHNN MUKPOKOHTPOJIEPOB 2 -
Taiimepsl/cueTdnk, peanbHOe BpeMsI 1 i
PyGex 3 MHKPOKOHTPOJIJIEPOB
PyGexxHbIit KOHTpoIb Ne 3 1
Bcero: 16 28




3aouHas popma o0yuyeHnus

KosmnuecTBo yacos
KOHTAKTHOM padoThI ¢
Homep
HaumeHnoBaHue pazaeJa, npenojgaBarejiemM
pa3neia,
TeMbl Jlabopatop
TeMbl
Jleknun HbIE
padoThI
1 Beenenue 0,5 -
5 ApXHUTEKTypa TpPEXIIMHHBIX  MHUKPOIPOIECCOPHBIX 05 9
KOMILJIEKTOB '
3 Apxurekrypa u JIOTUYEeCKast CTPYKTYpa 05 9
MUKpomnpoiieccopoB. Crucrema KOMaH][ '
4 MuxkpokoHTposiepbl  ['apBapACKOW  apXUTEKTYpHI, 02 2
pesunentaoe 3YI1J] '
5 Cuctembl IPEPHIBAHUI MUKPOKOHTPOJICPOB 0,3 2
Bcero: 2 8

4.2. ConepskaHue JIEeKIIMOHHBIX 3aHATHIA

Tema 1. Beeoenue
ApXHUTEKTYypa  MHUKPONPOILIECCOPOB U  MHUKPOMNPOLIECCOPHBIX  CHCTEM,
amnmapaTtHas ¥ nporpaMmHasi opranuzanus GynkuuonupoBanuss OMOBM CrpykTypa
y4eOHOro Kypca.

Tema 2. Apxumexmypa mpexuiuHHbIX MUKPONPOUECCOPHBIX KOMNIEKN 06
ApXHUTEKTypa TPEXIIMHHBIX MHUKPOIPOLECCOPHBIX KOMIUIEKTOB. OOpaboTka
MUKPOKOHTPOJIJIEPOM JAUCKPETHBIX M aHAJIOTOBBIX CUTHAJIOB, (puibTparus, 6oproa ¢
«apede3romy». [IpUHIUIIBI TOCTPOCHUSI CUCTEMBI YIPABJICHUS TPYIIIOBON 3aMEpHON
YCTaHOBKOW.

Tema 3. Apxumekmypa u 102uueckas cmpykmypa mukponpoueccopos. Cucmema
KOMaHo
OpHokpucTasibHBlE  MHUKpOOBM:  apxuTekTypa, JOTrHYecKas CTPyKTypa,
cuctema komana. ['pynna komana onepauuii ¢ ouramu. dopmupoBaHue MPU3HAKOB
pEe3yJIbTAaTOB BBIITOJIHEHUS KOMaHIbI.

Tema 4. Mukpoxonmponneput I apsapockoit apxumexmypuwt, pezudenmuoe 3YIL/]

KonTtpomnep unrepdeiica nepudepun, mopThl BBOJIa-BbIBO/IA, CPABHUTEILHBIIN
aHajgu3 C  KBa3WJIBYHAalpaBJIE€HHbIMU  mopTamu. [IpuHIun  JnelcTBUS U
KJaccuukarus.

Tema 5. Cucmemot npepvléanuilt MUKPOKOHMPOJ1EPOE
OcHOBHBIE MapaMeTpbl CUCTEMbI TPEPHIBAHMI: BEKTOp MPEPhIBAHUIA,
MacKHpOBaHHE, BpeMs Iepexo/ia K mporpaMme o0pabOTKH MpephIBaHMsI, HACHIIIICHHUE
CUCTEMBI ITPEPBIBAHUM.

Tema 6. Taiimepol/cuemuuku, peanvroe 6pema MUKPOKOHMPOJINEPOE
8



Ha3znauenme u pexuMbl pabOThl TallMEpOB: TEPMUHAIBHBIA W MEaHIp.
Cny>x0bl BpeMeHH, 1ocienoBarenbubie kKanaibl, Moayiaun CCP, HINM.

4.3. JlabopaTtopHbie 3aHATHUS

HopmaTus BpeMeHnn, yac.
Homep HaumenoBanue .
HaumenoBanue j1abopaTopHoi
pasnedna, pasjieda, paGoThi Ounasn 3aounas
TeMbl TeMBbI ¢popma dopma
o0y4eHust 00y4eHust
ApxuTeKTypa [TonroroBka,  TpaHcuALUd U
TPEXIINHHBIX IPOrpaMMHOE TECTUPOBAHUE 4 2
2 MUKPOIIPOLIECCOPHBIX | CUCTEMbI KOMaH ]l
KOMILJIEKTOB Pa3paboTka u oTiajka nporpamm
quist koutposuiepa KEJIP-2 na 4 -
6a3e mukponpoieccopa KP580
ApxuTtekTypa u| U3yyenue cpenbl
3 jJoruyeckas crpykrypa| nporpammupoBanus KOHI'PA® 4 2
MHUKPOIIPOLIECCOPOB. Ui pa3padOTKW MporpaMM Ha
Cucrema KOMaH[ A3bIKe (PYHKLIMOHAIBHBIX OJIOKOB
MHUKPOKOHTPOILIEPHI IIporpammupoBanue 4 5
["apBapackoi koHTposmiepa OMRON CJ-1M
apXUTEKTYPBI, IIporpammupoBanue
pesugentaoe 3YI1J] koHTpoiepos  MA8, MC6 ¢ 4 -
AQHAJIOTOBBIM BXOJ0M
4 [IporpamMmmupoBanue
KOHTpOJIIEpa MCR8.3 bit):
YIIPABJICHUS 4 -
TeIIopacnpeaeaTuTeIbHBIM
00opynoBaHEM
PyGexxHbIi KOHTPOJIb 3 4 -
Cucremsl npepoiBanuii| KonTpoib OBICTPOTEKYILINX
5 MHUKPOKOHTPOJUIEPOB IIPOLIECCOB, TOHATHE INPUHLUIA - 2
00paboTKK IpephIBaHUM TaliMepa
Bcero: 28 8

4.4. KourpouabHasi padora
(mnst oOyvaronuxcst 3a04HOM (HOpMbl 00YUEHUS)

KontponbHass pabota Ha TeMy C 3aJaHUEM KOJMYECTBA WHHUIIMATHBHBIX
JUCKPETHBIX CUTHAJIOB, NPEBBIMIAIOIIET0 KOJWYECTBO BHEIIHUX 3alpOCOB Ha
npepbiBanne MIT 80C51 st ompexdenenusi crmocoba OpraHuU3aIldé OMEPATUBHOTO
onmpoca WJIM Ha TeMy C 3aJlaHMeEM  [apaMeTpOB AaHAJIOrOBOTO BBIBOJAA IS
koHtposuiepa PIC16 ans pemenus no nporpamme uHunuanuzanuu [IMM-curnana
M0 MHAUBHU1YaJIbHBIM UCXOJAHBIM JTAHHBIM.

5. METOINUYECKUE YKA3ZAHUA JJ1S1 OBYYAIOHINXCA
IO OCBOEHHIO JTUCHUITJIMHBI
IIpy mpociymMBaHUM JIEKIUH PEKOMEHIYETCA B KOHCIIEKTE OTMEYaTb BCE
BAJKHBIE MOMEHTHI, Ha KOTOPBIX 3a0CTPsI€T BHUMAHHUE IIPENOJaBaTENb, B YACTHOCTH




T€, KOTOpbIE HAIpaBJICHbl HAa KAYECTBEHHOE BBIMOJHEHHE COOTBETCTBYIOIIEH
7a00paTopHOIl pabOTHI.

[IpenonaBateneM 3aljlaHUPOBAHO MCIOJBL30BAaHUE TMPU UTEHUU JICKIUH
TEXHOJIOTUM y4eOHOU auckyccuu. [1loaTtoMmy pexomenayercs pukcupoBaTh A ceOs
WHTEPECHBIE MOMEHTHI C IEIbI0 UX aKTUBHOTO OOCYXKJICHUSI Ha JUCKYCCHHM B KOHIIE
JICKIIUH.

3a710roM Ka4eCTBEHHOTO BBIMIOJIHEHHS J1a00paTOpHBIX  padOT SABISETCS
CaMOCTOSITeNIbHASL TMOATOTOBKA K HUM HaKaHyHE MyTEeM MOBTOPEHHUS MaTepHalIOB
Jexiuii. PekoMeHayeTcsi MoArOTOBUTH BOMPOCKHI IO HESICHBIM MOMEHTaM U O0OCYIHUTh
UX C IIperoaBaTesieM B Hauaje 1abopaTopHOi pabOThl UM MPAKTUYECKOTO 3aHSATHSL.

Jl1ia onpeienieHns CTENEeHN YCBOCHUS JIEKIIMOHHOTO MaTepraia 1 3aKperuieHus
OTHCNbHBIX  TIOJIO)KEHWH, W3y4aeMbIX TEM, Ha TPAKTHUYECKUX  3aHITHSIX
IpernoaaBaTesieM 3alUIaHUPOBAHO TMPUMEHEHHE TECTOBBIX 3aJaHW W BBIMOJIHEHHE
WHIUBUIYAIbHBIX 3a7a4 1[0 MOJAU(PUKAIUUA CTYJACHTAaMH BapHaTUBHOM YacTu
BBIMIOJJHEHHBIX ~ JabopaTopHbIX  pa®oT.  BaxkHplM  acmekToM  mpoiiecca
GopMynupoBaHUS W  pELICHUs 3aJad  SABJISAETCS NPUMEHEHHE CHUCTEMHOIO
UCIOJIb30BaHUs PO(PECCUOHATBLHOIO KOHTEKCTA — METO0/1a KOHTEKCTHOIO O0Yy4EHHS.

[IpenogaBaTeneM 3allaHUPOBAHO MPUMEHEHHE Ha JIAOOPATOPHBIX 3aHATHIX
TEXHOJOTMM pa3BUBAIOIIEHCS KOOMEpaluH, KOJUIEKTUBHOIO B3aMMOJEHCTBUS,
pa3bopa KOHKpETHBIX cuTyauuid. [lo3TOMy NpHUBETCTBYETCS TpYyNIOBOH METOA
BBITIOJTHEHHSI JIAOOPATOPHBIX pabOT M 3allUThl OTYETOB, a TAKKEe B3aWMOOILIEHKA U
00CYXKIeHHE PE3yJIbTaTOB BBIIOJIHEHHUS JTa00PAaTOPHBIX padoT.

JUIst TeKylero KOHTPOJIA YCHEBAEMOCTH MO O4YHOM  QopMe o0OydeHus
IpernoaaBaTesieM HCIOIb3yeTcs OaTbHO-PEUTHHTOBAs CUCTEMa KOHTPOJIS U OLEHKU
aKaJeMHUecKol aKkTUBHOCTH. [103TOMYy HACTOSTENbHO PEKOMEHAYETCS TIIATEIHHO
npopabaTeiBaTh MaTepral AUCHUIIIMHBI P CAMOCTOSITENBHON paboTe, y4acTBOBAThH
BO Bcex (opmax oOCYXJEHHS W B3aUMOJICUCTBHSA, KaK Ha JIGKIIMAX, TaK M Ha
NPAKTUUECKUX U JTA0OPAaTOPHBIX 3aHATHUSAX B LIEJSAX JYUIIEr0o OCBOCHUS MaTepuaia u
MOJTyY€HUs! BBICOKOHM OLIEHKHU IO pe3yJIbTaTaM OCBOEHUS AUCLUIUINHBI.

BoinonHeHne caMoCTOSATENbHON paboThl IMOAPA3yMEBAET CAMOCTOSTEIBHOE
U3y4EHUE pa3lesioB AMCUMIUIMHBI, MOJITOTOBKY K Ja0OpaTOPHBIM 3aHATHSM, K
PYOEKHBIM KOHTPOJISIM (J171s1 00yJaronuxcst O4HOM (PopMbl OOYUEHHS ), BHITOJTHCHHE
KOHTPOJIbHOM paboThl (111 00ydaromuxcsi 3a04Hoi popMbl 00yUueHus1), MOATOTOBKY
K 324ETY.

PekoMenayemasi TpymOE€MKOCTh CaMOCTOSTEIbHONW paboThl MpEICTaBICHA B

Tabnuie:
PexomenyeMbIii pekM CaMOCTOSITETHHOM pabOThI

Pexomennyemas
TPYA0EMKOCTh,
HaumenoBaHue aKal. yac.
BH/Ia CAMOCTOSITEJIbHOI PadoThI Ounas 3aounas
¢popma (¢popma

o0yueHust | 00y4eHHsI
CaMocTosiTe/IbHOE H3yUeHHE TeM JUCITHIINHBI: 30 58
ApXHUTEKTypa MUKPOIIPOLECCOPOB 5 10
Cucrema xomang 18080 5 10




Cucremsl komang 80C51 u PIC 16 5 10
CxeMOTeXHHKa TUITOBBIX IIOPTOB BBOJIa/BBIBOJIa CUCTEM 5 10
3JIEKTPOABTO-MATUKH
Cucremsl npepsiBanmiit MK 5 10
Cnyx6a Bpemenu MK, Taiimepsr MIT 5 8
IHoaroroBka k J1aG0paTOPHBIM 3aHATHAM (110 1 4. HA 3aHATHE) 6 4
IoaroroBka K py0eKHbIM KOHTPOJISIM (110 3 4. K 1 U 2 pybe:kHOMY 10 _
KOHTPOJIIO U 4 4. K 3 py0e:kHOMY KOHTPOJII0)

BrinosiHeHUue KOHTPOJIBLHOH PadoThI - 18

IHoaroroBka K 3a4ery 18 18

Bcero: 64 08

[IpuBeTcTBYeTCS BBINOJIHEHUE PA3JEIOB CaMOCTOATENbHON paboOThl B
KOMITBIOTEPHOM KJ1acce Kapeapbl « ABTOMATH3ALUs TPOU3BOACTBEHHBIX MTPOLIECCOBY.

6. DOHJA OLHEHOYHbBIX CPEACTB
JJIA ATTECTAIIMA IO JIUCHUITJIMHE
6.1. IlepeyeHDb OLIECHOYHBIX CPEICTB

1. bamnbHO-peHTHMHIOBas CUCTEMa KOHTPOJS M OLEHKU aKaJeMHYeCKOH
akTuBHOCTU oOy4vatronuxcs B KI'Y (nist ounoit ¢opMbl oOydeHusl)

2. KonrtponbHas padota (111 3204HOM (HOpMBbI 00yUEHUS)

3. Ortuerbl mo nabopaTopHbIM padoTaM (I OYHOM M 3a04HOM (opm
oOy4eHus)

4. baHK 3aaHUl U BOMPOCOB K pyOexHbIM KOHTposiM Ne 1, No 2, Ne 3 (mis
O4YHOM (POpMBI OOYUEHHS)
5. bank 3anaHnii 1 BOIPOCOB K 3a4ETy
6.2. Cucrema 0a/LUIbHO-PETUHIOBOV OLIEHKH
padoThI 00y4AKIIMXCH MO TUCIUILINHE
Ne | HaumeHnoBan
Conepxanue
ue
Ounas popma o0yueHust

1 | Pacnpenenen Pacnpenenenue 6amios

ue 6ayuioB 3a Brimonaern

CEMECTPBI T10 Bun Hocemeﬂvn € ¥ 3aIuTa PYGCU)KHLI PyGGU)KHLI Py66v)KHLI

v € JICKIUN H H n e
BHJIaM yueOHoO OTYETOB 1O 3auér
o AKTUBHOCTb KOHTPOJIb KOHTPOJIb KOHTPOJIb

y4eOHOM paboThI: HA HHX 1a60paTopH Nel No2 No3

paboThl, bIM paboTam

CPOKH Cllayu

yue6HOit bamibna

paboTs: 5 Tlo 16 Tlo 24 Ho10 | Jo10 | Jol0 | Jio30

(noBopsaTea | OUCHKA:




10 CBe/leHUsl
o0yuaruux
csl Ha
nepBoM
yueOHOM
3aHSATHH)

IIpumeua
HUS:

8 nexuumii 5
u
nabopaTopH
MIPAKTUK
BIX PadoT IO
o 2
46ama
oammy

Kpurepuii nepecuera
0aJIoB B
TPaJAULIMOHHYIO OLIEHKY
10 UTOraM paboThl B
CEMECTpPE U 3a4eTa

60 1 MeHee 0ajII0B — HE 3aQUET;
61...100 — 3auér;

Kpurepun nonycka k
IIPOMEKYTOUHOU
aTTeCcTalluH,
BO3MOXKHOCTH
MOJTy4YEeHUs
aBTOMATHUYECKOTr'0 3a4eTa
(3K3aMeHaIMOHHOMN
OIICHKH ) TIO
JUCLUIIIMHE,
BO3MO>XHOCTh
MOJIy4eHUs: OOHYCHBIX
0asioB

Jlng  pgomycka K - NPOMEXKYTOYHOM — aTTecTalldd IO
TUCIUIUIMHE 3a ceMmecTp (3adery) OOydarouuiicss IOJKEH
HaOpaTh MO UTOTaM TEKYILEro U pyOeKHOTO KOHTPOJIEH He MeHee
51 6amna .B ciaydae ecnu oOyyaronuiicss Habpan meHee 51 Oama,
TO K aTTECTAI[MOHHBIM HCIIBITAHUSIM OH HE JIOITYCKaeTCs

JUia mosydeHuss 3adera 0e3 IPOBEICHHS IPOLETYPHI
MPOMEXKYTOUHOM arrectanuu  oOydaromemycss HeoO0XO0IUMO
HaOpaTh B X0JIe TEKYIIEro U pyOex HbIX KOHTpOJEH He MeHee 61
O6amma. B sTtom cinydae uTOr OalIbHOW OLEHKH, IMOTy4aeMoi
oOydaromuMmcst 0€3 MpoBEIEHUsl MPOLELYpPbl MPOMEKYTOUHON
aTTecTalliu, OINpelesieTcs M0 KOJIMYeCTBY OallyioB, HAOpaHHBIX
UM B XOJI€ TEKYyLIEro M pyOexHbIX KoHTposied. IIpu 3ToMm, Ha
YCMOTpEHHE TMperoaaBarens, OauibHas OlleHKa 00ydarolierocs
MOJKET OBITh TOBBINICHA 32 CYET MOJYYCHHS JOTOJTHUTEIBHBIX
0aJIOB 3a aKaJJIeMUYECKYIO0 aKTUBHOCTb.

OOyyaromuiics, UMEIOLMN IPaBO HA MOJTYYEHHUE OLEHKU
0e3 TMpoBeJeHHs MpPOLEayphl MPOMEXKYTOUHOM arTecTanui,
MOYKET TIOBBICUTH €€ MyTeM C/Ia4H aTTEeCTAllMOHHOTO MCIIBITAHUSI.
B cinydae mnomydeHus oOydaromuMmcss Ha aTTeCTAllMOHHOM
ucnpiTaHuu 0 OaJJIOB UTOT OaJTBHOW OLIEHKH IO JUCIUIUIMHE
HE CHUXKAeTCsl.

3a akaJeMHYeCKyl0 aKTHBHOCTb B XOJ€ OCBOCHHS
JTUCIUTIIMHEI , yJacTHe B Y4eOHOU, HAyYHO-HCCIIEIOBATEIbCKOM,

CHOPTUBHOM,  KYJIBTYpHO-TBOPUECKOM U  OOIIECTBEHHOMH
JEeSATeNIbHOCTH  Oo0y4arouieMycss MOTYT ObITh  HA4MCIIEHBI
JIOTIOJTHUTENbHBIE  OaJuIbI. MakcuManabHOE ~ KOJIMYECTBO

JIOTIOTHATEBHBIX O0a/UIOB 3a aKaJeMHYECKYI0 aKTHBHOCThH TIO
OJIHOH JucHUILIMHE cocTaBiteT 30.

OcHoBaHHEM JUIS TTOJYYCHHS JIOTIOJTHHUTEIHHBIX OalioB
SIBIIAIOTCSL:
- BBHIIOJIHEHWE JMOMOJHUTENBHBIX 3aJaHHUi [0 IUCIUAILINHE
JIOTIOTHUTEIbHBIC OAJIIhl HAUUCIISIOTCS TIPETIoIaBaTelieM;
- yJacTHe B TEYCHHE ceMecTpa B y4eOHOH, HAy4IHO-
UCCIIEIOBATENILCKOM, CIIOPTUBHOW, KYJIbTYpPHO-TBOPYECKOW U
oOmrecTBeHHOM nesarenpHocTH KI'Y.




4 | ®opmbl 1 BUIBI YUeOHOM | B citydae ecnmu Kk mpoMeXyTOYHOM aTTecTanuu (3a4eTy) HabpaHa
paboThI IS cymma Mmenee 51 Oamma, oOydaromeMycss HEOOXOAMMO HaOpaTh
HEYCIEeBAIOIINX HEJOCTalolee KOJMYeCTBO OalsioB 3a CYeT BbINOJHEHUs
(BOCCTAaHOBMBIIMXCS HA | JONOJHUTEIbHBIX 3aJaHHUM, 10 KOHLA IOCIEIHEN (3a4€THOIN)
Kypce OOy4eHHS) HEJIEIN CeMeCTpa.

CTY/CHTOB JIsl JIMKBUAAUs aKaJeMHUYECKUX 33/I0JDKCHHOCTEH, BO3HUKIINX W3-

MOJIy4YeHUs 32 pazHOCTM B Yy4YeOHBIX IUIaHAX TMp TEpeBoie WU

HE/IOCTAIONINX OAJIOB B | BOCCTaHOBIICHHH, MIPOBOJTUTCS nyTeMm BBITIOJTHEHUS

KOHIIE ceMecTpa JNOTIOTHUTENBHBIX ~ 3aJaHui, @opmMa u 00BEM  KOTOPBIX
OTIpeIeNsIeTCs MpenoiaBaTeaeM

6.3. IIpouenypa oneHnBaHus Pe3yJIbTATOB OCBOCHUS JUCIUIIMHBI

B kauectBe mepBoro pyOeHOTO KOHTPOJS HCHOJb3YyeTcs Takas gopma, Kak
KOHTpOJIbHAs paboTa HA TEMY C 3aJaHUEM KOJIMYECTBAa MHUIIMATHUBHBIX JUCKPETHBIX
CUTHAJIOB, MPEBBIIAIONIETO0 KOJUYECTBO BHEIIHMX 3alpocoB Ha mpepbiBanue MII
80C51 i onpenenenus cnocoda opraHu3aluy ONepaTUBHOIO OMPOCca; KOHTPOJIbHAs
paboTa Ha TeMy C 3aJaHMEM [apaMeTPOB aHAJIOrOBOIO BBIBOJA JJII KOHTPOJUIEpA
PIC16 nns pemenus nmo nporpamme naunuanuianuu [IHHMM-curnana.

Ha BTOpoM u TpeTbeM pyOEKHBIX KOHTPOJISIX OOYYarolHUecs BBIMOJIHSIOT
WHIUBUTyaIbHBIC 3a7aHus TI0 MOAU(UKAIINA B BapUATUBHON YACTH BBHIMOJTHEHHBIX
71a00paTOPHBIX PA0OT WIIM TECTOBBIC 3aJaHUS.

Ha BemmonHeHue 3agaHuid npu  pyOEKHOM KOHTpOJIE OOydaromnieMycs
OTBOAUTCS BpeMsi HE MeHee 30 MUHYT.

[IpenonaBatenb OllEHWBAeT B OaljiaX pe3ysabTaThl BBIMOJIHEHUS KaXIOTO
pYOEKHOTO KOHTPOJIS U 3aHOCUT B BEIOMOCTh yuéTa Tekyuell ycneBaeMocTtu. Ecnu
3aJ]JaHUs BEITIOJIHEHBI O0€3 OIIMOO0K, To OHM olleHuBaroTcs B 10 6annos . Ecim cHavana
3aJlaHre OBLJIO BHITIOJIHEHO HEBEPHO M MOTpeboBasiack paboTa HaJl OMIMOKaMH, TO TIO
BBITIOJIHEHUN €€, CTYJIEHT ToJiydaeT 1o 6 OayljioB 3a MEPBBIA U BTOPOU PyOEKHBIC
KOHTpoJiu U 10 6asyoB — 3a TpeTui.

HUroroBas  arrectanuss  paboThl  oOydaromMXcss MO  JUCUHUILIMHE
«MHKPOKOHTPOJIIEPHI U MUKPOITPOLIECCOPHI B CUCTEMAX YIPaBICHUS» MPOU3BOAUTCS
no OwieraMm, CcOJEpXKallUM JBa BOIpOCa. 3a KaxAbld MPAaBUIbHBIA OTBET
oOyyaromuiics mosydaeT 15 G6amioB. Bpems, 0TBOguMOE Ha MOJATOTOBKY M YCTHBIM
OTBET COCTaBJIsIET | aCTPOHOMHUYECKHII Yac.

Pe3ynbTaThl TEKyIIEro KOHTPOJIA YCIEBAEMOCTH U 3au€ra 3aHOCSTCS
IpernojiaBaresieM B 3a4€THYI0 BEJIOMOCTh, KOTOpasl CAAeTCs B OpPraHU3alMOHHBIN
OTIIe]T WHCTUTYTa B JIEHb 3a4€Ta, a TaK)XE BBICTABISIOTCS B 3aUETHYIO KHUKKY
00y4aromierocs.

6.4. IIpuMepbI OLIEHOYHBIX CPEACTB IS Py0Oe:KHBIX KOHTPOJIeil U 3aueTa

6.4.1 IlpumepHBIil CIMCOK BONPOCOB K 3a4eTy
1. Kak cooTHocuTCs yacToTa 3ajaroiiero reneparopa MKS1 u Bpemsi BbImOTHEHUS
OJIHOTO MAILIMHHOTO LMKJIA " yeM 3TO 00yCIIOBJIEHO?
2. IlpuBectm cxembl BiitoueHus MKS1 B MuHUManbHOW KOHGUTYpaIluu C
MCIIOJIb30BaHMEM BHYTPEHHETO M BHEIIHETO 3a1A0IUX T€HEPATOPOB.
3. B ueMm 3akioyaeTcsi Ha3HaYEHHE PETMCTPOBBIX OAHKOB, KaKO€ MX KOJINYECTBO
OJTHOBPEMEHHO AaKTHBHO M KAaKuM O0pa3oM yCTaHAaBIMBAETCA AKTUBHOCTh
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PETHCTPOBOTO Oanka?
4. Kakum oOpa3oM M 4Yepe3 Kakue SUEHKH MaMsITH OCYIIECTBISETCS KOCBEHHAs
aapecanus siueek 3YIIJ] m kakue syeilku JOmMycKaroT oOpalleHue MO0 KOCBEHHOMY
aapecy? IlomnepkuBaeT Jid MpoIlecCOp KOCBEHHYIO ajpecaiuio O0uToB? B kakux
cllydasix 11es1ecoo0pa3Ho UCIOJIb30BaHUE KOCBEHHOM aipecanuu’?

5. Kakue sideiiku mamsiTh BXOJAT B KJIACC PETUCTPOB CIENMANBHBIX (DYHKIMH, Kak
aJIpecyloTCs 3TU PETUCTPhl U KAKUE U3 HUX JIOMYCKAIOT OOpallleHHe K OTACIbHBIM
ouram?

6. KakuMu KoMaH1aMi MOKHO ONIPENETUTh 3HAK MPOU3BEACHUS IBYX OIEPaHI0B?

7. KakuMu KOMaHJaMH MOKHO TTPeoOpa3oBaTh MOJTOKHUTEILHOE YHUCIO B PABHOE MY
0 MOJYJIIO OTpULATEIbHOE?

8. Kakum oOpazom B mporpamme MKS1 MOXHO OCYyIIECTBUTH YCIIOBHBIN MEPEXO]] HA
aZpec, OTCTOAIIMNA OT KOMaH bl Iepexoaa 0osee yem Ha 2K Oaiita?

9. Kakum o6pazom B mporpamme MKS1 MOXXHO OCyIIECTBUTH CABUT Ha 1 paspsin
BIIPaBO JBYX0alTOBOI0O 4Kcia, pa3MEUIEHHOIO B ABYX sSUeHKaxX MaMsATU?

10. Kakum oOpazom moxkHo B mnporpamme MKS1 opranuzoBaTh 1uki Ha 256
IIPOXOJIOB y4acTka MIPOTPaMMBbI?
11. Kakum 00pa3omM MOKHO YCTaHOBUTbH B €IMHUYHOE 3HAUECHHE BBIOPAHHBIE OUTHI
SYEHKW MaMsITH, COXPAaHWB 3HAYEHMsS] OCTAJIBHBIX OWTOB, HE HCIOJIb3YS
akkymyssTopa? To e, HO B HyJeBoe?

12. B wem coctout otiimune nopra P3 MKS1 ot npyrux nopros? Kakoe koimuecTBo
pasps0B MOPTa MOXKHO HCIOJNb30BaTh Il BBOJA/BBIBOJIAa MH(OpPMALIUU, €CIIM B
nporpamme 3anencTByroTcsa npepbiBanue INTO, taiimep-cuetuux T/CO B pexume
taiiMepa, Taiimep-cuetuuk T/Cl - B pexuMe cueTYyMKa BHEIIHUX COOBITHH, a
MOCJIEIOBATENbHBIM MOPT 3alpOrpaMMHUPOBAH TOJBKO HA Mepenadyy B aCHHXPOHHOM
pexume?

13. Kakum 00pa3oM MOKHO Pa3feiauTh MapajulefbHbIM MOPT Ha BBOJ MH(pOpMaLUu
nmo 4-M crapmwmMm paspsgaM M Ha  BbBIBOA - 10O 4-M  MJAamIuM?
14. Kakum 00Opa3oM MOXHO NMPOTrPaMMHO IMPOWHBEPTHPOBATH TEKYIIEE COCTOSIHHE
BBIBOJIOB NAapajuIeIbHOTO MOpTa (MOPT HMCHOJB3YyeTCsl Ha BBIBOA HH(OpMAIu)?
15. Kakum 00pa3oM MOXKHO IPOrpaMMHO YCTaHOBUTH Ha BBIBOJIE CTapILEro pas3psia
NapaJyIeIbHOTO MOPTa HAIPSIKEHUE BBICOKOIO JIOTMYECKOIO YPOBHS, a HAa BBIBOJE
MJIQJIIIETO - HU3KOT0?

16. YeM oTaM4arOTCs KpaeBble MPEPhIBAHUSL OT YPOBHEBBIX U KaKMM 00pa30M MOKHO
3anporpammupoBats INTO kak kpaeBoe npepsiBanue, a INT1 - kak ypoBHEBOE?

17. KakuM ycTaHOBHTCS NMPUOPUTET MHpepbiBaHUM mo komanae MOV IP, #12H ?
18. Kakum 00pa3zoM MOXXHO MOCTPOUTH CHCTEMY, OOCITYXHUBAIOIIYI0 4 BHEIIHHX
npepbiBaHus 0€3 MCIOJIb30BAHMS JAOMOTHUTENbHBIX LENel (3a CYET MCIOJIb30BaAHUS
T/COu T/C1)?

19. 3ampoc Ha 0OOCITyXKMBaHHE TPEPHIBAHUSA CO CTOPOHBI Taiimepa-cuetunka T/CO
IIOCTYIIa€T B MOMEHT, KOTJIa BBINOJIHAETCS 3allMILEHHBI OT NPEPbIBAHUN y4aCTOK
nporpaMMel. ByneT i o0cmy»eH 3TOT 3ampoc nociie CHATHS 3alpeTa MpepbIBaHui, U
€ClIv Ja, TO KaK 3TOro n30exarpb?



20. Kakum oOpa3oM MOXKHO 3amporpaMMHUpPOBATh MOCIEAOBATEIbHBIA MOPT Ha
reHepannio Ha BbIBoJIe TxD HempephIBHOTO CHTHaja MHPSIMOYTOJbHON (OpPMBI CO
CKBaXHOCTBIO 27

21. ApxuTekTypa MHKPOKOHTpoiiepoB cpenHero cemeiictBa (PIC 16Cxxx):
pa3psAIHOCTh, cucTeMa KomaHiA. Kakum o0pa3oM BO3MOXKHO MEpeKIoueHrue 0aHKOB
MaMsITH JaHHBIX, ,CTPAHULL TAMSATA KOMaH[?

22. MoxHo 11 ofHoi koManoi oopateHust k peructpy STATUS uszmenuts daaru
Z,DCuC?

23. Kak paspemmts npepbiBanust TMRO ¢ untepsanom 10 m/cex mpu yacToTe KBapua
10 mI'y?

24.YeMm oTIHMYaETCA MPUCOECIWHEHUE TUCKPETHBIX JaTYMKOB THUIA «CYXOW KOHTAKT
K koHTposmepoM MKS1 u PIC? [late mpumepsl MpOTpaMMHON peaii3aliu.

25. Bo3moxno mu npu BbmosHeHMM kKomaHael BCF  PORTA, 3 wusmenenue
JIOTUYECKOTO YPOBHSI Ha APYrUX BbIBOAaX mopra A?

26. Ha xakoMm TaiiMepe MHKpokoHTposuiepoB cpeaHero cemeiictBa (PIC 16Cxxx)
BO3MOXKHO IIOCTPOCHHME 4YacOB pealbHOro BpeMeHU B pexume Sleep? Ilpusectu
pUMeEp MPOTrPaMMBl.

27. Kak TOYHO U3MEPUTh BpEMs HUMIIYJbCa JIUTEIBHOCTHIO OKoJo 0,1 cek,
ucnionibdyst TMR1  wmukpokonTposuiepoB cpeanero cemeiictea (PIC 16Cxxx)?
OueHuTh MUHUMAJIBHYIO TOTPENTHOCTh H3MEPEHUS U YCIOBHUS JOCTHKEHUS.

28. Kak cdopmupoBaTh uMNyJbC MIUTENbHOCTHIO 100 MCek ¢ MUHUMaIbHOU
NOTPENIHOCThIO0, ucnonb3dyst TMR1 MukpokoHTposuiepoB cpennero cemerictsa (PIC
16Cxxx)?

29. Kak o0ecneunuTh CTaOMJIM3ALMIO CKOPOCTH BpalIeHUs 3JIEKTPOIBUTATEIS
NOCTOSHHOrOo Toka B auanazoHe 100-3000 o0/mMuH, ¢ AaTYMKOM BpalleHus 2
uMI1/000poT, ucnonbzysa pexum [HIMM MHKpOKOHTPOJIIEPOB CPEAHETO CEeMENCTBa
(PIC 16Cxxx)?

30. Kak nepekiiroyaTh CTpaHULbl naMaTu MuKponpoieccopa Z 80181 nns nepexona
Ha JIpyryro mporpammy aiuHor o 64 KOalT mpu HM3MEHEHHH peXuMa pabOThI
KOHTpoJuiepa’?

6.4.2 Ilpumep 3agaHuA 11 pyOesKHOr0 KOHTpOJIA 1:

3aaHO KOJIMYECTBO WHMIIMATUBHBIX JUCKPETHBIX CUTHAJIOB, MPEBBILIAIOIIEE
KOJMYECTBO BHEMIHUX 3ampocoB Ha mpepbiBanne MII 80C51, mate cmocob
OpraHu3alliy ONEPATUBHOTO OIpOca.

6.4.3 Ilpumep 3aganHus 151 pyOesKHOr0 KOHTPOJIS 2:

Hanucanue nporpammel Jj1si MPOBEPKU KOPPEKTHOCTH BBITTOJHEHUS KOMaH/IbI
OR na mukpokontposiepe Z181 u oueHku e€ BIMSHUS HA 3HAYCHUS (HJIAroBOTO
perucrpa.

6.4.4 Ilpumep 3a1aHus 1J151 Ppy0eKHOr0 KOHTPOJIs 3:

N3menenne BpeMeHU (UKCAIMU B KPAWMHHUX TMOJIOXKEHUSX MAHUITYJISATOPOB
nueBMarnueckoro crenga OMRON, a Ttakke mnepeHa3sHaueHHE KHOIOK UX
yIpaBJEHUS.

6.4.5 3ajanus 11 BBINOJHEHHUS MPAKTHYECKHUX PadoT



Ha IMPAKTHYCCKUX 3aHATUAX CTYACHTHI BBLIIIOJHAKT 3aJaHrusA H3 CIHCKa
PCKOMCHAYCMBIX TCM I10 BBIIIOJIHCHUIO CaMOCTOSITCJIbHOM pa6OTI>I.

6.4.6 KonrpoJsbHas padoTa VIl CTY/ICHTOB 3204HOi (pOpMBbI 00yUeHUsI

CryzneHTsl 3a04HOM (HOpMBI O0YUEHHUS BBIMOJIHSIOT IOMAITHIO KOHTPOIBHYIO
paboty. 3agaHus Il KOHTPOJIbHOW palbOThl M yKa3aHUSl MO WX BBINOJHEHUIO
MPUBEACHBI B METOJIMYECKUX YKA3aHUAX. 3aJaHus JAHHOW JOMallHEH KOHTPOJIbHOU
paboThl AHAJIIOTUYHBI 3aJaHUSM JUJIi PYOEKHOrO KOHTPOJS 1 CTYJEHTOB OYHOIO
oOy4JeHwUS.

6.4.7 Tect 17151 HEyCIIeBAaKOIIMX CTYI€HTOB

1. Kak wu3MeHHTCS BpeMsl BBIOJIHCHHS MPOTPAMMHOIO IIUKIIA TIPH
pa3perieHHbIX TPEPhIBAHUIX ?

a) YBEJIMYUTCS
0) HE U3MEHUTCS
B) YMEHBIIIUTCS
I') CHayaja yBEeJIMYUTCS, 3aTeM — YMEHBIIIUTCS
2. B 4eM riaBHOE MPEUMYIIECTBO MUKPOIIPOIIECCOPHOI CUCTEMBI?
a) BBICOKOE OBICTPOJICHCTBHE
0) masoe sHepronoTpedIcHue
B) HU3Kasi CTOUMOCTD
I') BBICOKas THOKOCTh
3. Kako#l peructp u3 NEPEUYUCICHHBIX HWXKE HE MO3BOJIIET BBINOJHSATH
KOCBEHHYIO aJIpeCcaluio:
a) aKKyMYJISTOD;
0) R1;
B) R5;
r) SER nmpuemo/nepenaTyrk mocaen0BaTEIbHOTO KaHaa,
1) CYETYHMK KOMAaH]I;
€) BCE TMEPEUHCIICHHbIE BBIIIE DJIEMEHTHI TO3BOJIAIOT BBINOIHITH

KOCBEHHYIO aJIpecalfuio.

4. Kakum 06710KOM MOTYT OBITH 3aMEHEHBI 0JI0KH, rpadudeckoe 0003HAUCHHE
KOTOPBIX MTPUBEICHO HUXKE?

—

5. Ha yem ocHOBaH mpOrpaMMHBINA METO MOAABICHUS «Ipede3ra) KOHTAKTOB
pPOT BBOJIE JAHHBIX B MUKPOKOHTpOJUIEp?
a) Ha YBEJIMYEHUHU YaCTOTHI OIpoca
0) Ha UCIOJIH30BAHUH CIIEIIUATLHBIX KOMAaH]I TTOIABICHUS «Ipede3ray
B) Ha OJIOKMPOBKE COOTBETCTBYIOIIETO MOPTA HA BpeMs «JIpede3ra
I') Ha TMOBTOPEHUM YTEHHUsI uyepe3 HEOOJbIION HHTEpBal BPEMEHU U
CPaBHEHHH PE3YJIbTATOB.
6.5 ®oH/ OLIEHOYHBIX CPEACTB
[Tonuerit OaHk 3aJaHWil Uil TEKYIIEro, pPYOEXHbIX KOHTpPOJIEH U
MIPOMEKYTOUYHOM AaTTECTAlMU IO JUCLMIUIMHE, IIOKAa3aTelld, KPUTEPUHU, IIKAJIbI
1



OLICHUBAaHUA KOMHGTCHHHﬁ, MCTOJUYCCKNC MAaTCpHalibl, ONIPCACIIAIONINEC ITPOUCAYPHL
OLICHUBAHU L O6paBOBaTCJ'II>HI)IX PE3yIbTAaTOB, IIPHUBCIACHLI B y‘{e6H0-MeT0I[I/ILIeCKOM
KOMIIJICKCC JUCHHIIIIMHBI.

7. OCHOBHASA U JOINOJTHUTEJIBHAS YYEBHAS JIUTEPATYPA
7.1. OcHOBHas yyeOHas1 JIUTEPATypa
1. HoBuxoB }0.B. OCHOBBI MHUKPONPOIECCOPHON TEXHUKH: KypC JEKIMM. —
M.:HnTepHeT-yHuBepcuteT nHGOpMamoHHbIX TexHonoruii, 2003-2004. — 432c.
2. ApXWUTEKTYpbl M TOIOJOTMH MHOTOMPOIIECCOPHBIX BBIUMCIUTEIBHBIX
CUCTEM: Kypc JeKIui: yueoHoe mocoodue / A.B.bormanos [u ap.]; M.: Uatepuer-
YHuBepcuter HHPOPMAIMOHHBIX TexHonoruit, 2004. - 170c.

7.2. lonosiHUTEILHAS yU4eOHAasl JIUTepaTypa

1. OcHOBBI MUKpOMPOIECCOPHON TeXHHKU. Kypc lekiui majis CTyAeHTOB IO
cnermanbHoct  «llpuknagnas uHpopmatukay M.  HHTepHeT-YHHBEpCHUTET
uHdopMaImoHHbIX TexHonorui. 2004. 432 c.

2. B.C. SuenkoB. Mukpokontpomiepsl MicroCHIP. Tlpaktudeckoe
pykoBoacTBO. CxeMbl, MpuUMepbl MNporpamm, onucanue. M3n. Mocksa, ['opsyas
muHus-Tenexom. 2005 r.

3. Muxkponpoueccoppl U MHKpoOBM B cucreMax aBTOMaTHYECKOTO
ynpasinenus: CrnpaBounuk/C.T. Xsowm, H.H. Bapnunckuii, E.A. Tlonos; nmox oOmr.
Pen. C.T. XBoma. - JI. : Mammnoctpoenue, 1987.

4. ITpenko M. PykoBoacTBO o MukpokoHTposuiepaMm. Tom 1. M.:Iloctmapker,
2001 — 415c.:um.

5. Ilpenko M. PykoBoacTBO o MukpokoHTposuiepaM. Tom 2. M.:IToctmapker,
2001 — 488c.:m.

6. Muxkpomnporeccopsl U MHKPOIPOIIECCOPHBIE KOMIUIEKTHl HHTETPATbHBIX
mukpocxem: CnpaBounuk: B 2 t1./H.H. AsepbsnoB, A.M. bepesenko, HO.U.
bopuienko u np.; Ilox pen. B.A. IllaxnoBa.-M. : Paguo u cBs3b, 1988.

7. Muxkpo2BM: B 8 kn.: [Ipaktudeckoe nocodue/Ilox pen. JI.H.IIpecayxuna.
Ku. 3. CemeiictBo 9BM «Onekrponnka K1»/A.B. Kobsutnnckuii, A.B. T'opsiues,
H.I'. Cab6anam, B.B. [Ipouenko - M.:Beicii.iik.,, 1988 u mocienyromme n3nanus.

8. MsueB A.A., CrenanoB B.H. Ilepconanbupie 9BM u Mukpo29BM.OcHOBBI
opranusauuu.CrpaBoyHuk - M. :Paauo u cBs3b, 1991.

8. YAEBHO-METOANUYECKOE OBECIIEYHEHHE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

I. Takrtaes B.B. IloaroroBka, TpaHCHSLUHs W IPOTPAaMMHOE TECTUPOBAHHE
CUCTEMBI KOMaH/a. MeTtoandeckue ykazanus K 1adopaTopHoil paboTe Mo TUCUUTLITNHE
«MHUKPOKOHTPOJJIEPHl U MHKPOIPOIIECCOPHI B cUcTeMax ympasienus» // B.B.
Takrtaes, O.B. JImutpuesa. Kypraun: KI'Y. 2014. — 28 c.

2. Takrae B.B. M3yuenue cpenpl nporpammupoBanuss KOHI'PAD® mus
pa3pabOTKu TporpaMM Ha s3bIk€ (YHKIMOHAJIBHBIX OJOKOB. MeToauueckue
yKazaHusi K JabopatopHoil pabore Mo gucruiuinHe «MHUKPOKOHTPOJUIEPHI H
MUKpPOIIpOLIecCCOpbl B cucTtemax ympasieHus» // B.B. Takraes, O.B. JImutpuena.
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Kyprau: KI'Y. 2014. - 32 c.

3. Takraee B.B. IlIporpammupyemsbiii  koHtpoiuiep KE/IP-2 B
apTroMarn3upoBaHHOW ['3Y Meroauueckue ykazaHusi K NPaKTUUYECKOMY 3aHSATHUIO U
CaMOCTOATENBbHON padoTe Mo Kypcy «MHKPOKOHTPOJUIEPHl U MUKPOMIPOLECCOPHI B
cucremax ympasienus» // B.B. Takraes. Kypran: KI'Y. 2005. — 30 c.

4. Kapnos E.K. IlporpaMMHO-JIOTHYECKOE YyIpaBieHUE JTaOOPATOPHBIM
naeBMatnueckuM cteHaom FESTO Ha ocHoBe koHTporuiepa OMRON CJIM.
MeTtonnueckue ykazaHus K IPaKTHIECKOMY 3aHSATHIO U CAMOCTOSITEIFHOU paboTe 1o

Kypcy «MHKpPOKOHTPOJUIEPH 1 MUKPOMIPOIIECCOPHI B cucTemax ymnpasieHus» // E.K.
Kapnos. Kyprau: KI'Y. 2016. — 32 c.

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBLIE IJ151 OCBOEHMU S IUCHUIIJINHBI

1. CewmeiicTBO MUKPOKOHTPOJIEPOB Microchip PICI16.
www.microchip.com.ru/PIC16F/PIC16.html

2. M3TA:O0yuarone Bugeoposuku. Pab6ora B mporpamme KOHCOJIb.
Pabota B Iporpamme KOHTAP APM. Buneo-uncrpykuuu.
www.mzta.ru/obuchenie/video.html

3. Kontpomnepst SIEMENS. S3pix STEP 7. www.step7-pro.ru

10. TH®OPMAIIMOHHBIE TEXHOJIOI'NH,
INPOI'PAMMHOE OBECIHEYEHHUE
N UTHO®OPMAILINOHHBIE CITPABOYHBIE CUCTEMbI

1. OBC «JIanb»

2.9bC»KoHCynbTaHT CTyIeHTa»

3. OBC «Znanium.com»

4.»I"apanT» - CIpaBOYHO-NIPABOBAsI CUCTEMA

11. MATEPHAJILHO-TEXHUMYECKOE OBECTIEYEHUE
T COUTIIAHBI

MarepuranbHO-TeXHUYECKOE 00SCIICUCHHE opeai3allii JUCIUILTHHBI
OCYIIECTBIISIETCS B cCOOTBETCTBUU ¢ TpeOboBaHusmu OI'OC BO no ganHoi
o0pa3oBaTenbHOI MporpaMme

12. JIns1 CTYAE€HTOB, O0y4YalOUIMXCH C MCMOJb30BAHUEM IMCTAHLUMOHHBIX
o0pa3oBaTe/IbHbIX TEXHOJOTH

[Tpu ucnosnb30BaHUM JIEKTPOHHOTO OOYUEHHUS U TUCTAHITMOHHBIX 00pa30BaTEIIbHBIX
texHosorui ( ganee 30 u [JOT) 3aHATHA MOTHOCTHIO WJIM YaCTUYHO MPOBOASATCS B
pexume onsaitH. O0beM MUCIUILTMHBI U pacipeiesieHne Harpy3Ku 1o BUIaM padoT

cooTBeTcTBYET T1. 4.1. Pacnpenenenue 6ammoB cOOTBETCTBYET 1. 6.2, THOO MOKET

OBITh U3MEHEHO B COOTBETCTBUH C pelieHneM Kadeapsl, B ciiydae nepexonaa Ha 90

u JIOT B npornecce o0yuenus. Pemenue kadeapsl 00 UCIOIb3yEeMbIX TEXHOIOTHSIX U
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CUCTEME OIICHUBAHUS JOCTKEHUN 00YyJarONNXCsl MPUHUMAETCS C YI€TOM MHEHHUSI
BEJIYIIIETO MPEeToaBaTelis U JOBOJUTCS JI0 CBEICHUS 00YyJatOIIMXCs



[MTPMJIOXXKEHME 1

AHHOTaIMs K paboydeil mporpaMme JTUCIHUIUIMHBI
«MHKPOKOHTPOJUIEPHI  MUKPOIIPOLECCOPHI B CHCTEMAaX
ynpaBJICHUSD)

00pa30BaTENbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUs —
nporpaMMbl OakanaBpHuara
15.03.04 — ABTOoMaTH3a1Usl TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOICTB
HanpaBieHHOCTb:
ABTOMATH3aLMs TEXHOJOTMYECKHUX NMPOLECCOB U NPOU3BOJACTB (B
MAIIMHOCTPOCHUH)

Tpynoemkocts auctumminbbl: 3 3E (108 akanemuueckux yaca)
Cemectp: 6(ounas popma o0yuenus), 7 (3aouHasi popma oOydeHUs)
dopma NpOMEKYTOUHOM aTTeECTAaUUU: 3a4ET

Conepxanve TUCUUILIAHBI

ApXHUTEKTypa MUKPOKOHTPOJIJIEPOB HA NpuMepe Hanobosee nomyasspHbix 18080,
80C51, PIC 16, ycrpolicTBa CONPSKEHUSI CUCTEM NPOMBIIUIEHHONM aBTOMAaTH3aLUN
TE€XHOJOTMYECKUX TPOIECCOB, CXEMOTEXHHKA W aJroOJIOKM JIaHHBIX CHCTEM.
W3ydyeHne KOHCTPYKLHH, XapakTEpUCTUK U  OCOOCHHOCTEH  H3KCIUTyaTaluu
MUKPOKOHTPOJUIEPOB U MHKPOIIPOLIECCOPHBIX YCTPOMCTB MpPU aBTOMaTH3aLUN
TEXHOJOTMUECKHUX IPOLIECCOB OOIENPOMBIIIIIEHHOIO M OTPAaciieBOrO MPUMEHEHHUS,
METOJUK HX BBIOOpa M pacyera MpH MNPOCKTUPOBAHMH ABTOMATHU3WPOBAHHBIX W
aBTOMATUYECKUX CUCTEM YIPABJICHUS TEXHOJIOTMUECKUMU O0BEKTaMHU.



JIMCT
Perucrpanum m3MeHEHHMI (IOMOJIHEHWI) B pabodyio MporpaMMmy ydeOHOM

JUCITHUITIINHBI «MI/IKpOKOHTPOJ'IJ'ICpI)I U MUKPOITIPOLCCCOPBI B CUCTEMAX YIIPABJICHUA

N3menenust/ nonoaHeHus: B pabovyro mporpaMmy

Ha 20 /20  y4eOHbIi TOI;

OTBETCTBEHHBIN MTPENO/IaBaTEIb / /

N3menenus yreepxacHbl Ha 3acenannu AT« » 20 T

IIporokom Ne

3aBenyrouuid kadenpoit »  » 20 T

N3menenus/ nonoaHeHus: B pabovyro mporpaMmmy

Ha20 /20  yueOHblil roA:

OTBeTCTBEHHBIN MTPETO/IaBaATEIb / /

N3menenus yrBepxacHbl Ha 3acenannu AL« » 20 T

IIporokom Ne

3aBenyromuii kaheapon » » 20 T.







