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

Ounas ¢popma o0yueHust

Bun yae6HO# paboThI Ha Bcro auc- Cemectp
IUIUTAHY 6
AyIuTOpHBIE 3aHATHS (KOHTAKTHas1 padoTa ¢ 44 44

npenouaBaTeﬂeM), 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 npomexyTouHOli aTTeCTANMHU 3auér 3auér
OO01mast TpyA0eMKOCTb M CUUILIHHBI U 108 108

TPYAOEMKOCTD II0 CEMECTPaAM:




2. MECTO JUCIIUAITJINHBI
B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI

JMucunminHaa «MUKpPOIPOLIECCOPHBIE  YCTPOKWCTBA» OTHOCUTCA K YaCTH,
dbopmupyeMoil ydyacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIeHH Onoka bl. SBnsgercs
JTUCHUTUITMHON 10 BEIOOPY 00yYaronierocs.

N3yuenne  gucuuruinHbel  OasWpyeTcss Ha  pe3ylibTatax — 00ydeHwus,
c(hOpMHUPOBAHHBIX MPU U3YUEHUH CIICTYIONINX JTUCIUTIINH:

- OU3MKa;

- DIIEKTPOTEXHUKA U JJIEKTPOHUKA;

- BriuncnauTenbHble MAIUHBL, CUCTEMBI U CETH;

- ABTOMaTHU3UPOBAHHBIN AIEKTPONPUBO/;

- [IporpammMupoBanye U AITOPUTMU3 ALK

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 ABTOMATHU3UPOBAHHBIX CHCTCM)», a
TaKXKC B HOCJIGI[YIOHIGﬁ HH)KGHGpHOﬁ ACATCIBbHOCTH IIpU IIPOCKTHUPOBAHUU CPCACTB U
CHUCTCM aBTOMAaTHU3alllH.

TpeOGoBaHus K BXOJHBIM 3HAHUSIM, YMEHUSIM, HABBIKAM U KOMITETCHIIHUSIM:

- 3HAHWE OCHOBHBIX 3aKOHOB JJIEKTPOTEXHUKH JUISl DIECKTPUUYECKUX U
MarHUTHBIX  IIEMeH; COBPEMEHHOW  JJIEMEHTHOM  0a3bl  AJIEKTPOHHBIX U
MUKPOTIPOIIECCOPHBIX ~ YCTPOMCTB; MpaBuid  OPOPMIICHUS  KOHCTPYKTOPCKOM
JIOKYMEHTAIUY;

- yMeHHE pa3pabaTbiBaTh DJJIEKTPUUYECKUE MPUHIUIHUATIBHBIE CXEMbl U
MIPOEKTUPOBATh TUIMOBBIC JICKTPUUYECKUE M BJIECKTPOHHBIE YCTPOWCTBA; MPUMEHSTH
CBOHU 3HAHMS K PELICHUIO [TPAKTUYECKUX 3a1a4;

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

- OCBOCHHUE CIIEIYIOIIMX KOMIIETEHIIUA HA YPOBHE HE HUXke noporosoro: ITTIK-
1 (cmocOOHOCTH MCMOIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIIUILIAH
B NMPOeCCUOHANTBHON JIEATETLHOCTH, PUMEHSITH METOJIbI MATEMAaTUYECKOTO aHaN3a
Y MOJICTTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIHLHOTO UCCIEAOBAHNS ),

[MTIK-2 (cmocoOHOCTh MPENCTaBUTh aJCKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHUN HAy4YHYK KapTUHY MHUPA Ha OCHOBE 3HAHUSA OCHOBHBIX IMOJIOKEHHM, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MaTEeMaTHKH ),

OIIK-4 (crocoOHOCTH y4yacTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BapUaHTOB
peleHus mpooOsieM, CBA3aHHBIX C aBTOMAaTH3aIlMel MPOU3BOJICTB, BEHIOOPE HA OCHOBE
aHajgu3a BapUaHTOB ONTUMAJILHOIO MPOTHO3UPOBAHUS TOCIEACTBUI PEIICHHS),
OIIK-5 (crmocoOHOCTh ydYacTBOBaTh B pPa3pabOTKe TEXHUYECKOW JTOKYMEHTAIIHUH,
CBSI3aHHOM ¢ MPO(ECCUOHAIBHOMN JEATEIHHOCTHIO),

[MITK-3 (crmocoOHOCTH BIIANETh 3JIEMEHTAMU HAdepPTATEIHbHOM TEOMETPUU U
WHXCHEPHOW TpauKd, TPUMEHSITH COBPEMEHHBIE MPOTPaAaMMHBIE CpECTBa



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

OIIK-3 (cmocoOHOCTh HCMOJIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU, TEXHHUKY, MPUKIAJHBIC MPOrpaMMHBIC CPEACTBAa MpPH PEIICHUU 3a]a4
poheCCUOHAIBHON JIEITEIIBHOCTH),

ITIK-15 (crmoco6HOCTh BHIOMpATh TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPEJICTBA U
CPE/ICTBA BBIUUCIUTEIIBHON TEXHUKH MIPH OpPraHU3AIMHU MPOIECCOB IMTPOCKTUPOBAHMS,
W3TOTOBJICHUS, KOHTPOJSI W UCHBITAHUW MNPOAYKIUHU, CPEIACTBA U CHUCTEMBI
aBTOMATHU3allMK, KOHTPOJIS, TUAarHOCTUKH, UCTIBITAHUM, YIIPaBICHUS TPOU3BOJICTBOM,
YKU3HEHHBIM [IUKJIOM HPOIYKIIMHU U €€ KaueCTBOM),

[TK-8 (crmocoOHOCTH BBHITIOIHATH pa0OThI IO aBTOMATU3AIMU TEXHOJIOTUYECKUX
MPOIIECCOB W TPOM3BOJACTB, WX OOCECIEYCHHUIO CPEACTBAMH aBTOMATH3allUA U
yOpaBJEHUsl, TOTOBHOCTHIO HCHOJIb30BaTh COBPEMEHHBIE METOJIBl U CpPEICTBA
aBTOMAaTH3allMM, KOHTPOJIA, NUArHOCTHUKHU, WCHBITAHUM M yIpaBJICHUS MPOIECCAMH,
YKW3HEHHBIM IIUKJIOM MPOIYKIIMHU U €€ KaueCTBOM),

[IK-26 (cmocoOHOCTh y4acTBOBaTh B OpraHU3alldd NPUEMKU U OCBOCHHS
BBOJIUMBIX B OJKCIUTyaTallMil0 OOOpYJAOBaHUSA, TEXHHUYECKHX CPEJICTB U CHCTEM
aBTOMAaTH3allMK, KOHTPOJIS, TUATHOCTUKH, UCTIBITAHUHN U yIIPaBICHUSA).

3. HJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS

Lleapr0 OCBOCHUS TUCHUILIMHBI « MUKPOKOHTPOJIEPHI B MHKPOIPOIECCOPHI B
CUCTEMaxX VIPABICHHS» SBISETCA NPHOOPETEHHME CTyJEHTaMH 3HAaHMH 00
apXUTEKType U IMPHUHIMIAX pabOThl MHKPOIIPOIIECCOPOB, a TaK)KE TAKHX DJICMEHTOB
MHUKPOIIPOLIECCOPHBIX CHCTEM, KaK OICPAaTHBHBbIE M ITOCTOSHHBIC 3alTOMUHAIOIINE
yCcTpoiicTBa, HHTEep(dEHCcs BBOAA-BBIBOJA M Ap., (POPMUPOBAHHE HABBIKOB
IPOrpaMMHUPOBAHUN MHKPOIPOIIECCOPOB M  MHKPOKOHTPOJUIEPOB M YMEHHH B
00J1aCTH COBPEMEHHBIX CPEJICTB aBTOMATU3AIIMK U YIIPABJICHHS.

3ajauyaMy JUCIMIUIAHGI SBJISIOTCS: N3YYCHUE KOHCTPYKIIMH, XapaKTCPUCTHK H
OCOOCHHOCTEH  OSKCIUTyaTalldd  MHKPOKOHTPOJUICPOB M MHKPOIPOIECCOPHBIX
YCTPOMCTB MPU aBTOMATHU3AIMH TEXHOJIOTHYCCKUX IPOIIECCOB OOIIEITPOMBIIIICHHOTO
U OTPACIICBOrO MPUMEHEHHMS, METOJUK MX BBIOOpa M pacyeTa IPH IPOCKTHPOBAHUU
aBTOMATU3HPOBAHHBIX M aBTOMATHYECKUX CHUCTEM YIPABICHHUS TEXHOJIOTHYCCKUMU
00BEKTaAMU.

KomnereHuu, GopMupyeMbie B pe3yIbTaTe OCBOCHHUS AUCIUILINHBL:

- CnocoOHOCTh HACTpaWBaTh YIPABIAIONIME CPEACTBA M KOMIUIGKCHI M
OCYIIECTBIISATh ~ MX  PErJIAMEHTHOE  OKCIUIyaTal[AOHHOE  OOCIY)KHUBaHUE  C
UCIIOJIb30BaHUEM COOTBETCTBYIOIIUX HHCTPYMEHTANBHBIX cpeacTs (ITK-13)

B pe3ynbTaTe n3ydyeHus AUCUMILIMHBI O0yYarOIIMICs TOMKEH:

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

- 3HaTh OCHOBHBIE APXWUTEKTYPHBbIE JMHUU PA3BUTHS MHKPOKOHTPOJUIEPOB,
pasanuns cucteMmbl Komana (s [TK-13);



- 3HaTh CcpeacTBa
npousBoacTs (s [1K-13);

- 3HaTh TUIIOBOW COCTaB MPOTPAMMHOTO OOECTICUCHHUsI CHCTEMbI BBOa/BBIBOIA
U COCTaB TEXHWYCCKOW JOKYMEHTAIIMH aBTOMATHU3UPOBAHHBIX CHCTEM YIPABJICHHUS
(ms TTIK-13);

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

- YMeTh UCIOJIb30BaTh CTAHIAPTHBIC CPEICTBA aBTOMATHU3AIlMU PACUETOB U
npoextupoBanus (as [TK-13);

- VYMeTh yyacTBOBaTh B pa3pabOTKe MPOEKTOB MO aBTOMAaTH3AllUU
MIPOU3BOJICTBEHHBIX U TEXHOJOTHUECKHUX MPOIIECCOB, TEXHUUECKUX CPEJCTB U CUCTEM
aBTOMATHU3aIlMHA, KOHTPOJIS, JNUATHOCTHKH, HWCIBITAHWH, YMpaBICHUS TPOIECCaMU
(ms TIK-13);

- YMeTh MNpaKkTHUYECKH OCBaMBaTh CPEACTBA, CHCTEMbl ABTOMATHU3AIMH H
yIpaBJIeHUs POU3BOACTBOM mpoaykiuu (s [TK-13);

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

- Bnamerp HaBBIKAMU KOHTpPOJIS, JIMATHOCTUKH, WCHBITAHWUN, YIPaBICHUS
nporeccamu (s [1K-13, );

- Brmamerp MmeTomamMu pa3paOOTKH aITOPUTMHYECKOTO M IPOTPAMMHOTO
oOecIieueHus: CPeJCTB U CUCTEM aBTOMATH3AIMM W YIPABJICHHS IpoIeccamu (s
[1K-13).

NHaukatopel W JECKPUINITOPHI YaCTH COOTBETCTBYIONICH KOMIICTCHIINH,

dbopMupyeMoii B mpolecce H3YUYCHHS JUCHUIUIMHBI  «MUKpPONPOIEeCCOpPHBIC
YCTPOMCTBA», OLIEHUBAKOTCS MPHU MOMOIIA OLEHOYHBIX CPENICTB.

ABTOMATHU3alMM  TCXHOJOIHYCCKHUX  IMPOHCCCOB U

[Tnanupyemblie pe3ynbTaThl 00yYEHUs MO JUCHUTUIUHE « MUKPOTPOLIECCOPHBIE

YCTPOMCTBA», MHIUKATOPHI JOCTU)EeHUsE KomrieTreHuu 11K-13 nepeueHp onieHOUHBIX

CpCIaCTB
Ne Kon HaumenoBanue Kon [Inanupyemsrie HaumenoBanue
/1 | MHOUKaTopa MHJMKaTOpa IJIaHUPYEMOT pe3yJbTaThl OLIEHOYHBIX
JNOCTUKECHUS JOCTHKEHUS 0 pe3yJibrara o0yueHus CPEICTB
KOMIIETEHIIN KOMIIETEHIIUH o0y4deHus
u
1. | UO-1pkas 3uare: npaBwia U | 3 (U1d-1pk.13) |3Haer: mpaBuia u | Bompockr s
bopmy bopmy C/lauy 3a4eTra
MOATOTOBKH MOJATOTOBKH
TEXHUUYECKOT O TEXHUUYECKOTO
3aJlaHus, 3aJ1aHus,
oOparieHus 3a oOparieHus 3a
KOHCYJIbTalluEed K KOHCYJbTAaIlUEH K
pa3paboTUHUKy pa3paboTUUKy
HCIOJIb3YEMOT0 HCIIOJIB3YEMOTO
MII  ycrpolictBa MII  ycrponcTBa




yIpaBieHUs yhpaBiIeHUsS
2. | UI-2nk-13 VYMmers: Y (UO-2nk-13) | Ymeer: Bompocer st
y4acTBOBaTh B y4acTBOBAaTh B | cllauM 3aueTa
pa3paboTke pa3paboTke
MIPOEKTOB 1o MIPOEKTOB 1o
aBTOMaTHU3alUU aBTOMaTH3alUU
MIPOU3BOJICTBEHHBI MIPOU3BOJICTBEHHBI
X " X u
TEXHOJIOTHYECKHUX TEXHOJIOTUYECKHIX
MIPOIIECCOB, MIPOIIECCOB,
TEXHUUYECKUX TEXHUYECKUX
CPEACTB U CUCTEM CPEICTB M CHUCTEM
aBTOMAaTHU3AIIHH, aBTOMATHU3AIIHH,
KOHTPOJIS, KOHTPOJIS,
JTMarHOCTHKH, JTUArHOCTHKH,
HUCIIBITAaHUMH, HUCIIBITAHUI,
yIpaBICHUS yIpaBlIeHUsS
poreccaMmu nporeccaMmu
3. | UO-3rnk-13 Biagers: B (M1J-3nk-13) | Bmageer: Bompocer st
METOAaMHU METOAAMHU cllavyd 3a4yera
pa3paboTKu pa3paboTKu
AITOPUTMUYECKOTO AIITOPUTMHUYECKOTO
U MPOTrPaMMHOIO U [POrpaMMHOTO
obecrieyeHus obecrieueHHs
CPEICTB U CHUCTEM CPEICTB M CUCTEM
aBTOMATH3alUA | aBTOMATH3allUd U
yIpaBICHUS yIpaBIeHUS
poreccaMu nporeccaMmu
4. COIEP) KXAHUE JJUCIUIIJINHBI
4.1. Y4eOHO-TeMaTHYECKHUIl IUIaH
Ounas ¢popma 00yueHust
Konn4yectBo 1yacos
Homep KOHTAaKTHOMH padoThI ¢
HaumenoBanue pa3aea,
PyGex |pasaena, TeMI npenoaaBarejieM
TeMbI JlaGopaTropH
Jlekuunu
bIe padoThI
BBenenune 2 -
Py6ex | Apxurektypa TPEXUTUHHBIX 3 3
MHUKPOIPOIIECCOPHBIX KOMIUIEKTOB
PyGexHbIit KoHTposb Ne 1 1 -
ApXUTEKTypa H JIOTHYECKass CTPYKTypa 4 4
MHUKpoIporieccopoB. Cucrtema KOMaH]{
MUKpPOKOHTPOJIIEPHI I"apBapackon
PyGex 2 1 16
apXUTEKTYpHl, pesuaeHTHoe 3YII/I
PyGexxHbIif KOHTpob Ne 2 1 -
Cucremsl TpEPBIBAHNN MUKPOKOHTPOJIEPOB 2 -
Taiimepsl/cueTdnk, peanbHOe BpeMs 1 i
Py6ex 3 MUKPOKOHTPOJIJIEPOB
PyGexHbIil KOHTpoJb Ne 3 1
Bcero: 16 28




4.2. Conep:kanue JIEKIIMOHHBIX 3aHATHI

Tema 1. Beeoenue
ApPXHTEKTypa  MHUKPOIPOIIECCOPOB W MHKPOIIPOIICCCOPHBIX  CHUCTEM,
ammapaTtHas ¥ IporpaMMHasi opranuzanus GyakiuonupoBanuss OMOBM CrpykTypa
y4eOHOro Kypca.

Tema 2. Apxumexmypa mpexuuHHbIX MUKPONPOUECCOPHBIX KOMNIEKM O
ApXUTEKTypa TPEXIIUHHBIX MHKPOIPOLIECCOPHBIX KOMIUIEKTOB. OOpaboTka
MUKPOKOHTPOJUIEPOM TUCKPETHBIX W aHAJIOTOBBIX CHUTHAJNIOB, (puibTpanus, 60psoda ¢
«pede3rom». [IpUHIHUIBI TOCTPOECHUS CUCTEMBI YIPABJICHHS TPYIIIOBON 3aMEpHON
YCTaHOBKOW.

Tema 3. Apxumexkmypa u 102uyeckas cmpykmypa muxkponpoueccopos. Cucmema
KOMaHo
OnHokpuctaibHble MUKpOOBM: apxuTekTypa, JIOTHUYecKas CTPYKTypa,
cucrema komau. ['pynma koman onepanuii ¢ outamu. DopMUpOBaHUE TPU3HAKOB
pEe3yJIbTATOB BBHITTOJHECHUSI KOMaH/IbI.

Tema 4. Mukpoxkoumponnepwnt I'apeapockoii apxumexkmypuwl, pezuoenmnoe 3YIl/[

Kontposnep unrepdeiica nepudepun, mopThl BBOJA-BHIBOJA, CPABHUTEIIbHBIN
aHanMM3 C  KBa3WABYHANPABICHHBIMA  TOpTamu. [lpuHIMIT  ACHCTBUA W
KJ1IaccuUKaIusl.

Tema 5. Cucmemol npepvléanuil MUKPOKOHMPOJI1EPOE
OcHOBHBIE MapaMeTpbl CHUCTEMbI TPEPBIBAHMI: BEKTOp IPEPHIBAHUIA,
MacCKHpOBaHUE, BPEMsl Mepexojia K mporpaMMme oOpabOTKHU MpephIBaHUS, HACHIIICHUE
CHUCTEMBI ITPEPHIBAHUM.

Tema 6. Taiimepwvl/cuemuuxu, peanvHoe 8PeMa MUKPOKOHMPOINEPO8
Ha3znauenne u pexumMbl pabOTHl TallMEpPOB: TEPMUHAIBHBIA W MeEaHJp.

Cy>x0Obl BpeMeHHU, TlocJieioBaTeNibHbIe KaHalbl, Mmoayiau CCP, IIINM.

4.3. JIabopaTopHble 3aHATUS

HopmaTus Bpemenu, yac.
Homep HaunmeHnoBanue .
HaumenoBanue j1abopaTopHoOi
pasaeia, pasaeia, A0 ThI Ounasn 3aounas
TeMBbI TeMBbI P ¢popma (¢popma
o0yuyeHust o0yuyeHust
Apxurekrypa [lonroroBka, TpaHCcIALMS U
2 TPEXLINHHBIX MIPOrpaMMHOE TECTUPOBAaHUE 4 2
MUKPONPOLIECCOPHBIX | CUCTEMBI KOMaH]




KOMILJIEKTOB Pa3pabotka u oTiaaka nporpamm
1t kouTposuiepa KE/IP-2 Ha 4 -
6a3e mukpornporeccopa KP580
Apxutekrypa u| U3zyyenue cpeasl
3 jJoruyeckas cTpykrypa| nporpammupoBanusi KOHI'PA® 4 i
MHUKPOIIPOLIECCOPOB. Ul pa3padOTKU MporpamMm Ha
Cucrema KOMaH]{ sI3pIKE (PYHKIIMOHAIBHBIX OJIOKOB
MUKpPOKOHTpOJLIEPHI [IporpammupoBanue 4 )
I"apBapackoi kontposuiepa OMRON CJ-1M
ApXUTEKTYPHI, [IporpammupoBanue
pesunentaoe 3YI1]] koHTpoiepoe  MA8, MC6 ¢ 4 -
aHAJIOTOBBIM BXOJI0M
4 [IporpammupoBanue
KOHTpOJLIepa MC8.3 I E:
YIPaBJICHHS 4 -
TEIUIOpaCIIPEAEIUTEIBHBIM
000pynoBaHUEM
Py0exHblil KOHTPOJIb 3 4 -
Cucremsl npepsiBanuii | KoHTposb OBICTPOTEKYIITUX
5 MUKPOKOHTPOJIIIEPOB MIPOLIECCOB, MOHSTHE MPUHLUIIA - -
00paboOTKHU pephIBaHU TaliMepa
Bcero: 28 -

5. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYUYAIOIIIUXCSA
1O OCBOEHUIO JTUCHUIIJIMHBI

[Ipu mpociymmBaHUM JIEKIHMA PEKOMEHIYeTCS B KOHCIEKTE OTMEuYaTh BCE
Ba)XHbIE MOMEHTHI, Ha KOTOPBIX 3a0CTPsieT BHUMaHHUE MpernojaBaTellb, B YaCTHOCTU
T€, KOTOpbIE HAIpaBJICHBl HAa KAYECTBEHHOE BBHIMIOJHEHHE COOTBETCTBYIOIICH
71a00paTopHOIl palbOTHI.

[IpenogaBaTenieM 3alulaHUPOBAHO HCIOJB30BAaHWE MNP YTEHUM JIEKLIHN
TeXHOJIOTUM y4eOHOU muckyccuu. [loaTomy pexomenmyercs purcupoBaTh A ceOs
MHTEPECHBIE MOMEHTBI C IEJIbI0 UX aKTUBHOTO OOCYKJEHHUS Ha JMCKYCCUU B KOHILE
JEKIUH.

3a70roM KayeCTBEHHOI'O BBINOJHEHHUS J1a0OpaTOpHBIX  paboOT sBIsETCS
CaMOCTOSITeNIbHAsL MOATOTOBKAa K HUM HaKaHyHE IyTEeM MOBTOPEHHUS MaTepHalIOB
Jexuui. PekoMeHayeTcsi MoAroTOBUThH BOIIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAUTH
UX C TIperoaBaTesieM B Hauaje 1abopaTopHOi padOThl MM MPAKTUYECKOTO 3aHSATHSL.

Jl1is onpeienieHnst CTENeHN YCBOSHUS JICKIIMOHHOTO MaTeprasa v 3aKperuIeHuUs
OTICNBHBIX  TOJOXEHHWH, W3y4yaeMbIX TeM, Ha J1a00paTOpHBIX  3aHITHIX
npenoaaBaTesieM 3alUIAaHUPOBAHO TPUMEHEHHE TECTOBBIX 3aJaHWi W BBIMOJIHEHHE
WHANBUAYAIBHBIX 33a7a4 M0 MOAM(HKAIMK O0Yy4arolIMMUCS BapUaTUBHOM YacTH
BBINIOJIHEHHBIX  JIabopaTopHbIX  paboT.  BaxHbiM  acmekroM  mpolecca
dbopMynupoBaHMS W peLICHUs 3a7ad  SABISETCS NPUMEHEHHE CHUCTEMHOIO
UCIOJIb30BaHuUs MPO(PECCUOHATBLHOIO0 KOHTEKCTa — METO0/1a KOHTEKCTHOTO 00YyUEHHS.




[IpenonaBateneM 3ariaHUPOBAHO NMPUMEHEHHE Ha JAOOPATOPHBIX 3aHATHUSIX
TEXHOJOTHA Pa3BUBAIOIICHCS KOOMEpaIlui, KOJUIGKTHBHOTO B3aMMOJICHCTBHUS,
pazbopa KOHKpPETHBIX cUTyanuid. [loATOMy TPHBETCTBYETCS TPYIIOBOH METO
BBITIOJTHEHHSI JIAOOPATOPHBIX pa0bOT M 3alIUTHI OTYETOB, a TAK)KE B3aUMOOIICHKA U
00CYXKJICHHE PE3yJIbTaTOB BBITOJHEHUS JTA00paTOPHBIX padoT.

JIis  TeKymiero KOHTPOJIA YCIeBaeMOCTH IO OYHOH  (opme oOydeHus
IperoaaBaTesieM HCIOIb3yeTCs OaNTbHO-PEUTHHTOBAs CHCTEMa KOHTPOJIS U OLEHKU
aKaJeMUYECKON aKTHBHOCTH. [l09TOMYy HACTOATETHHO PEKOMEHAYETCS THIATEIHHO
popadaThIBaTh MaTepUaN JUCIHUIUIMHEI IPU CAMOCTOSTEIPHON paboTe, y4aCTBOBATH
BO Bcex (opMax OOCYXICHHMs W B3aUMOJCHCTBHSA, KaK Ha JIGKIUSIX, TaK M Ha
7a00paTOPHBIX 3aHATHSAX B IEIAX JIYYIIEr0 OCBOCHUS MaTepHalia W TIOJyYCHHUS
BBICOKOM OIIEHKH TI0 PE3yJIbTaTaM OCBOCHUS JUCITUTIIMHBI.

BrimonHeHne caMOCTOSATENBHONM pabOThl MOAPA3yMEBAET CAMOCTOSTEIHHOE
U3Y4YCHUE pa3/eioB JUCIMIUIMHBI, TOJITOTOBKY K JaOOpaTOPHBIM 3aHITHSIM, K
pyOEKHBIM KOHTPOJIAM (JIJ1s1 00ydaromuxcsi O4HON (PopMbI 00yUEHHS), TTOJTOTOBKY K
3a4€Ty.

Pexomenmyemass TpyJOEMKOCTh CaMOCTOSTEIBHON paboThl MpeJCcCTaBicHA B

TabuIe:
PexoMeH1yeMblil pexkrM caMOCTOSITENIHbHON PabOThI

Pexomenayemas
TPYAOEMKOCTb,
HaumenoBaHue aKaj. 4yac.
BH/Ia CAMOCTOSITEIbHOMH PadoThI Ounas 3aouHas
dopma ¢opma
o0yyeHusi | o0y4yeHHS
CamMocTosiTe/ibHOE H3YYEeHHE TeM TUCIHIINHBI: 30

ApXHUTEKTypa MUKPOIIPOLIECCOPOB

Cucrema komanz 18080

Cucremsl komaug 80C51 u PIC 16

QJICKTPOABTO-MATHUKHN

Cucremsl npepbiBanuiit MK

Cnyx06a Bpemenu MK, Taitmepst MIIT

5
5
5
CXeMOTEXHHKA THIIOBBIX TOPTOB BBOJIA/BBIBO/IA CHCTEM 5
5
5
6

IHoaroroska k J1abopaToOpHBIM 3aHATHAM (110 1 4. Ha 3aHATHE)

IHoaroroBka k py0e:kHbIM KOHTPOJISIM (110 3 4. k 1 1 2 pyOe:xkHOMY 10
KOHTPOJIIO M 4 4. K 3 py0e:kHOMY KOHTPOJII0)

BrinosiHeHUe KOHTPOJIBLHOH PadoThI -

IloaroToBKa K 3a4eTy 18
Bcero: 64
[IpuBeTCTBYETCS  BBIOJHEHHE PAa3IelioB  CaMOCTOSTENLHONM paboThHl B

KOMITBIOTEPHOM KJ1acce Kadeapbl « ABTOMATH3AIMS TPOU3BOACTBEHHBIX MTPOIIECCOBY.



6. DOHJA OLHEHOYHbBIX CPEACTB
JJIA ATTECTAIIMA IO IUCHUITJIMHE
6.1. IlepevyeHb OLIEHOYHBIX CPEACTB

1. bamnpHO-peWTHHroBas CHUCTEMa KOHTPOJII M OLEHKH aKaJeMUYECKOU
aktuBHOCTH oOy4aromuxcs B KI'Y (amnst ouHoii (hopMbl 00ydeHwHsT)

2. OtueTsl 10 Ta0OPATOPHBIM padoTaM (st OUHOU POPMBI OOyICHHUS)

3. bank 3amanuii 1 BompocoB K pyOexHbIM KOHTpoJsiM Ne 1, Ne 2. Ne 3 (mmst
O4YHOM (OPMBI OOYICHHS)

4. bank 3a1aHHIA U BOITPOCOB K 3a4ETY

6.2. Cucrema 0a/LUIbHO-PEITUHIOBOV OLIEHKH

PatoThl 00y4YAOIUXCA M0 JUCHUIINHE

Ne | HaumeHnoBan
Conepxanue
ue
Ounas popma o0yueHust
1 | Pacnpenenen Pacnpenenenne 6amios
ue 6amioB 3a Brinonnenn
CEMECTPBHI I10 Bun Tocewenn | oy samqura | PYOSHHBI | Pybexmer | PyGesHbr
o € JICKI U nu nu u o
BHJIAM yueOHOI OTYETOB 110 3auér
o AKTHUBHOCTH KOHTPOJIb KOHTPOJIb KOHTPOJIb
yueOHOI paboThI: Ha HIX nabopatopH Nol No2 No3
paboThl, bIM paboTam
CPOKH claun
yueGHOi bannpHa
pPaGOTEI s Ho 16 Mo 24 Ho 10 Ho 10 Hol0 o 30
(noBoasites | OUCHKa:
10 cBeJeHUs
o0yuarmmux & mexmnuii 6
csl HA u
[Tpumeua nabopaTtopH
nepBoM i MIPaKTUK
HUSL: BIX PaboT 10
yueOHOM o 2 46
anna
3aHATHH) Oamny
2 | Kputepwmii nepecuera
0ajI0B B 60 1 MeHee 0ajII0B — HE 3aQ4ET;
TPaaUIIMOHHYIO OlleHKY | 61...100 — 3auér;
0 UTOTaM pabOoTHI B
CeMeCTpe U 3aueTa




Kputepuun nomycka k
IIPOMEKYTOUHOU
aTTeCcTalluH,
BO3MO>XHOCTH
MOJTyYEeHUs
aBTOMATHUYECKOI'0 3a4eTa
(3K3aMeHaIMOHHOMN
OLICHKH) TIO
JUCLUIIIHE,
BO3MO>XHOCTh
MOJIy4eHHUs: OOHYCHBIX
6asioB

Jns  pomycka K IPOMEXKYTOYHOW — aTTecTalud 10
JUCLMIUIMHE 3a ceMecTp (3adery) oOydarouuiics OJIKeH
HaOpaTh MO UTOTaM TEKYIIETro M pyOeKHOTo KOHTPOJIEH HE MEHee
51 6amna .B cmydae ecnu oOygarormmiicst Habpan menee 51 Oaina,
TO K aTTECTAI[MOHHBIM HCIIBITAHUSIM OH HE JIOITYCKaeTCs

Jns momydeHust 3adera Oe3 MpPOBEACHUS MPOLEIYPHI
MPOMEXYTOUHOM arTecTanuu  oOydarouemMycs HeoO0XO0IuMOo
HaOpaTh B XO/I€ TEKYILLEro U pyOexHbIX KOHTpOJE He MeHee 61
Oamma. B aToM ciydae uTOr OQMIBHON OLIGHKH, IOJTy4aeMOM
oOyyaromuMmcsi 0e3 MPOBEACHHUS MPOLEAYPhl MPOMEKYTOUHOU
aTTecTallid, ONpEAeNseTCcs MO KOJIMYeCTBY OaioB, HaOpaHHBIX
UM B XOJ€ TEKYIIEro M pyOekHbIX KoHTposeu. Ilpu 3tom, Ha
YCMOTpEHHE MpernojaBaTelis, OajulbHasg OIEHKa 00ydYarolierocs
MOKET OBITh IOBBILLIEHA 3@ CYET IOJIYYEHHUS JOINOJIHUTEIbHBIX
0aJIoB 32 aKaJIEMUYECKYI0 aKTUBHOCTb.

OOyuaronuiicsi, UMEIOMIMK MMPaBO HA IMOJYYCHHE OLEHKH
0e3 TmpoBeleHUs MPOLENypbl MPOMEKYTOUHON aTTeCTalllH,
MOJKET MOBBICUTH €€ IYTEM CJaul aTTeCTAallMOHHOIO MCIIBITAHMS.
B caywae momyueHuss OOydYarOmMMcs Ha aTTECTAI[MOHHOM
ucnpiTanuu 0 6amioB MTOr OAIBHOM OIEHKH MO JAMCHUILIMHE
HE CHMIKAeTCsl.

3a aKaJeMHUYEeCKyld AaKTUBHOCTb B XOJE€ OCBOCHHUS
JUCLUIIIMHBI , y9acTUE B Y4EOHOU, Hay4HO-UCCIIEI0BATEIbCKOM,

CIIOPTUBHOM,  KYJIbTYPHO-TBOPYECKOM M OOILECTBEHHOM
JESATCIIBHOCTH ~ OOydJaromeMycss MOTYyT  ObITh  HAYUCIICHBI
JIOTIOJIHUTEJIbHBIE OaIIbL. MakcumanbHoe KOJIMYECTBO

JIOTIOTHATEIBHBIX OaJUIOB 32 aKaJeMHYECKYI0 AaKTHBHOCTBH IIO
OHOM aucHuIuinge cocrasigetr 30.

OcHoBaHHMeM JUIS TIOJNYYEHHUS JOTIOJTHHUTEIBHBIX OaJlIOB
SIBJIIOTCSL:
- BBINOJIHEHHWE MOIMOJHUTENBHBIX 3aJaHHil 110 IUCLUIIINHE
JOTIOTHUTEIbHBIC OalIbl HAUUCIISIOTCS TIPETIoIaBaTesieMm;
- ydyacThe€ B TEUEHHE CeMecTpa B y4dyeOHOH, Hay4HO-
MCCIIEIOBATENLCKOM, CHOPTUBHOM, KYyIbTYpHO-TBOPUYECKOH H
obmecTBeHHO! gearensHocT KITY.

®opmbl U BUABI y4eOHON
paboThI s
HEYCITeBAOIINX
(BOCCTaHOBMBILIUXCS HA
Kypce 00y4eHHsI)
oOyJaromuxcst st
TTOJTY9CHUS
HEJOCTAIONNX 0aJIJIOB B
KOHIIE ceMecTpa

B cnydae ecnu k mpoMexyTOUHOH aTrTecTaluu (3a4eTy) HaOpaHa
cymma MeHee 51 Gama, oOyuaromeMmycss HeOOXOJUMO HaOpatb
HEJIOCTAloNIee KOJIMYEeCTBO 0OauloB  3a CYET  BBIMOJIHEHHS
JIOTIOJTHUTEIBHBIX 3a/laHii, 10 KOHIA MocieqHed (3aueTHoil)
HEeJIeNTN CeMEeCTpa.

JIukBuAanus akajeMUYECKUX 3aJI0JDKEHHOCTEH, BO3HUKIIMX M3-

32 pa3HOCTM B Y4eOHBIX IIJaHaX TMp MEepeBoJe WIH
BOCCTAHOBJICHUH, IIPOBOAUTCS yTeM BBITIOJTHEHUS
JOTIONTHUTENbHBIX  3afaHuil, ¢opMa U 00BEM  KOTOPBIX

OMPCACIIICTCA NMPCIIOAaBaTCIICM

6.3. Ilpouenypa ouneHUBaHUS Pe3yJIbTATOB OCBOCHHS JUCHUILIUHbBI
B kadectBe mepBoro pyO0eXHOTO KOHTPOJS HCHOJB3YeTCs Takas gopma, Kak

KOHTpOJIbHAs paboTa HA TEMY C 3aJaHUEM KOJIMYECTBAa MHUITUATUBHBIX TUCKPETHBIX
CUTHAJIOB, TPEBBIMIAIONIET0 KOJUYECTBO BHEIIHUX 3allpocOB Ha mpepbiBanue MII
80CS51 nns ompeneneHus: ciocoda opraHu3aliuy ONEPATUBHOTO OMPOCa; KOHTPOJIbHAsS
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paboTa Ha TeMy C 3aJlaHMeM TapaMeTPOB aHAJOTOBOTO BBIBOJAA JJISI KOHTpOJUIEpa
PIC16 pns pemenust o nporpamme nauimanu3anuu [HIMM-curnana.

Ha BTOpoM u TpeTheM pyOekKHBIX KOHTPOJIAX OOYyYaroUIMecs BBIOJHSAIOT
WHMBUyalIbHbIE 3aJaHusl 0 MOAU(HUKAIUKA B BapUATUBHON YaCTH BBIMOJHEHHBIX
71a060paTOPHBIX PabOT MIIM TECTOBBIE 3aJaHUS.

Ha BoimonHenwe 3agaHuil npu  pyOeKHOM KOHTpoJe oOydarouiemycs
OTBOJUTCS BpeMs He MeHee 30 MUHYT.

[IpenomaBaTenb OIEHWBAeT B OalaXx pe3ybTaThl BBIMOJTHEHUS KaKIIOTO
pyOE)HOT0 KOHTPOJIS M 3aHOCUT B BEIOMOCTb YUETa TEKylleH ycneBaemoctd. Eciu
3aaHUs BBIMOIHEHEI O€3 OmMO0OK, TO OHU oneHuBaroTcsa B 10 6amros. Eciu cuauama
3a/laHre OBIJIO BHITIOJIHEHO HEBEPHO M MOTpeOoBasach padoTa HaJl OMTMOKAMH, TO TIO
BBIMIOJHEHNH €€, oOydaromuiics moiiydaeT mo 6 OaiioB 3a MEpBBI M BTOPOM
pyOexHbie KoHTpoJu U 10 OanaoB — 3a TpeTUil.

WUroroBas  arrectamus  paboThl  OoOydYaromuxcss MO  JIUCHUIUIAHE
«MHUKPOKOHTPOJIIEPHI U MUKPOITPOILIECCOPHI B CUCTEMAX YIIPaBICHUS» MPOU3BOIUTCS
no OwieraMm, CcoOJEpXKallluM JBa BOIpoca. 3a KaxAbld MPAaBUIbHBIA OTBET
oOy4aroriuiicss moiy4aet 15 6amnoB. BpeMs, oTBoguMoe Ha MOATOTOBKY M YCTHBIN
OTBET COCTaBJIsIeT | acCTpOHOMHUYECKUH Yac.

Pe3ynbTaThl TEKyIIEro KOHTPOJIA YCIIEBAEMOCTH U 3au€ra 3aHOCSTCS
mpernojiaBareyieM B 3a4€THYIO BEIOMOCTh, KOTOpas CHAETCsl B OpPraHU3allMOHHBIN
OTIIe]T WHCTUTYyTa B J€Hb 3a4éTa, a TAaK)KE BBICTABISAIOTCS B 3aUETHYIO KHIKKY
o0yyJaroierocs.

6.4. IIpyMepbI OLICHOYHBIX CPEACTB IS PYOeKHBIX KOHTPOJIei U 3aueTa

6.4.1 IlpumepHBIii CIMCOK BOMPOCOB K 3a4eTy
1. Kak cootHOocutcst yactora 3anaromiero reueparopa MKS1 u BpeMst BbINOJTHEHUS
OJIHOTO MAIIIMHHOTO LUKJIa 151 yeM 3TO 00yCJIOBJIEHO?
2. IlpuBectu cxembl BrIoueHuss MKS1 B MuHuManbHOW KoOH(UTrypanuuu cC
MCMOJIb30BaHMEM BHYTPEHHETO M BHEIIHETO 3a/IaI0IINX FEHEPATOPOB.
3. B uem 3akirodaeTcsi Ha3HaAYCHUE PETUCTPOBBIX OAHKOB, KaKO€ MX KOJUYECTBO
OJTHOBPEMEHHO AaKTUBHO U KakuM o0Opa3oM yCTaHABJIMBAETCS aKTUBHOCTH
PETUCTPOBOTO Oanka?
4. KakuMm oOpa3oM U 4Yepe3 Kakue SUYEHKH MaMsITH OCYIIECTBIISIETCS KOCBEHHas
aapecarus sueek 3YIIJ m kakue sIEHKH JTOMYyCKAIOT OOpAIlleHHE MO0 KOCBEHHOMY
aapecy? IlommepkuBaeT Jin MporieccOp KOCBEHHYIO ajpecaruio O0utoB? B kakux
ClIydasix 11es1ecoo0pa3Ho UCIOJIb30BaHUE KOCBEHHOM anpecaiun’?
5. Kakue sueiiku mamsiTd BXOIAT B KJIACC PETHUCTPOB CIEIMAIBHBIX (DYHKIIHM, Kak
aJPeCyIOTCS ATH PETUCTPBI U KaKWE U3 HUX JIOMYCKAIOT OOpallleHue K OTACIbHBIM
ouram?
6. Kaknumu komMaH1aMi MOXHO OINPEEIUTh 3HAK MPOU3BEACHUS IBYX ONEPaHI0B?
7. Kakumu KOMaHAaMU MOKHO IIPeoOpa3oBaTh MOJOKUTEILHOE YUCIIO B PABHOE EMY
10 MOJYJIKO OTpHULIATENbHOE?
8. Kakum oOpazom B porpamme MKS1 MOXKHO OCYIIECTBUTH YCIOBHBIN NEpexo Ha
aZpec, OTCTOAIIMNA OT KOMaH bl Mepexoaa 0osee yem Ha 2K Oaiita?



9. Kakum o6pazom B mporpamme MKS1 MoxHO ocymiecTBUTH caBUT Ha 1 paspsn
BIIPABO ABYX0ANWTOBOro 4Mciia, pa3MENIEHHOTO B ABYX sSYEHKax mamstu?

10. Kakum o6Opa3zom MoxkHo B mporpamme MKS1 opranumsoBats 1uka Ha 256
MIPOXOJ0B y4acTKa IpOrpaMMmbl?
11. Kakum 00pa3oM MOKHO YCTaHOBUTH B €IUHUYHOE 3HAYCHUE BHIOpAaHHBIC OUTHI
SYEeWKH TaMsITH, COXpPAaHWB 3HAYEHHUS] OCTaJIbHBIX OWTOB, HE UCIOJIb3Ys
akkymyJssaropa? To ke, HO B HyjieBoe?

12. B uem coctout otinune nopta P3 MKS5S1 ot apyrux noproB? Kakoe KoauuecTBo
pa3psioB MOpTa MOXKHO HCIOJIb30BaTh JJIsl BBOAA/BBIBOAA HH(OpPMAIUHU, €CIU B
nporpamme 3anercTBytoTcs mnpepbiBanne INTO, taiimep-cuetunk T/CO B pexnme
Taiimepa, TaiiMep-cuetunk T/Cl - B pexume cUeTyhMKa BHEIIHUX COOBITHMH, a
MOCJIEOBATENbHBIA MOPT 3alpOrpaMMHUPOBaH TOJBKO HA Mepefadyy B aCHHXPOHHOM

pexume?
13. Kakum o0pa3oM MOXXHO pa3/IelIuTh NMapajyIebHBIN MOPT HAa BBOJ HMHGOPMAIUH
nmo 4-M crapmwmMm paspsgaM M HA  BbBIBOA - 100 4-M  MIaaumuMm?

14. Kakum 00pa3oM MOXHO MPOTPaMMHO IIPOMHBEPTHPOBATH TEKYILEE COCTOSHUE
BBIBOJIOB NAapauIeIbHOTO MOpTa (IMOPT HMCHOJB3YyEeTCsl HAa BBIBOA HH(OpMAIu)?
15. Kakum 00pa3oM MOXKHO IPOrpaMMHO YCTaHOBUThH Ha BBIBOJIE CTApILEro pas3psia
NapaJJIeIbHOTO NOPTA HAIPSIKEHUE BBICOKOIO JIOTMYECKOIO YPOBHS, a HAa BBIBOJE
MJIQJILIETO - HU3KOr0?

16. Yem oTimyaroTcs KpaeBble MPEPHIBAHUS OT YPOBHEBBIX U KAKUM 00pPa3oM MOKHO
3anporpammupoBats INTO kak kpaeBoe npepsiBanue, a INT1 - kak ypoBHEBOE?

17. KakuM yCTaHOBHTCS NMPUOPUTET IpepbiBaHuM mo komanae MOV [P, #12H ?
18. Kakum 00pa3zoM MOXXHO IMOCTPOUTH CHCTEMY, OOCIYKMBAIOIIYI0 4 BHEIIHHX
npepbIiBaHus 0€3 MCIOJIb30BAHMS JOMOIHUTENBHBIX LENel (3a CYET MCIOJIb30BaHUS
T/COu T/C1)?

19. 3ampoc Ha 0OOCITyXKMBaHHE TPEPHIBAHUSA CO CTOPOHBI Taiimepa-cuetunka T/CO
IIOCTYIIAa€T B MOMEHT, KOTJIa BBINOJIHAETCS 3allMILEHHBIA OT NPEPbIBAHUN y4acTOK
nporpaMMmel. ByzieT i o0cayeH 3TOT 3anpoc Nocie CHATHS 3anpeTa MpephIBaHUM, U
€clii Ja, TO KaK 3TOro u30exarb?

20. Kakum oOpa3oM MOXKHO 3alporpaMMHUpPOBATh IOCIEAOBAaTEIbHBIA MOPT Ha
reHepanuio Ha BbIBoJIe TxD HEmpephIBHOTO CHTHAja MPSIMOYTOJIBHON (OPMBI CO
CKBaXKHOCTBIO 27

21. ApxuTekTtypa MHKpOKOHTposuiepoB cpennero cemeictBa (PIC 16Cxxx):
pa3psaHOCTh, cucTeMa KomaHa. Kakum o0pa3oM BO3MOXHO MEpEeKIoYeHue O0aHKOB
NaMATU JaHHBIX, ,CTPAHUL TAMIATH KOMaHA?

22. MoxxHO 71 ojHOM KoMaH101 oOparnieHus k peructpy STATUS uzmenuts ¢aru
Z,DCu C?

23. Kak pa3pemmts npeposiBanusi TMRO ¢ unrepsanom 10 M/cek nmpu yacToTe KBapua
10 mI'y?

24.YeMm oTIIMYaAETCA MPHUCOEIWHEHHUE TUCKPETHBIX JaTYMKOB THUIA «CYXOW KOHTAKT
Kk koHTpoJuiepoM MKS1 u PIC? Jlate npumepsl IPpOrpaMMHON pealiu3alui.

25. Bo3moxHo au npu BbinonHeHuu kKomaHasl BCF  PORTA, 3 u3MeHeHue
JIOTUYECKOTO YPOBHSI Ha APYrUX BbIBOAaX mopra A?



26. Ha kakom Taiimepe MHUKpPOKOHTpoiuiepoB cpeaHero cemeiictBa (PIC 16Cxxx)
BO3MOYKHO IOCTPOEHHE YacOB pealibHOro BpeMeHu B pexume Sleep? IlpuBectu
pUMEP MPOTPAMMBI.

27. Kak TOYHO H3MEpUTh BpeMsi HMIYJibCa JJIMTEIbHOCTBIO oOkosio 0,1 cek,
ucrionbdyss TMR1 wmukpokonTposiepoB cpeanero cemeiictBa (PIC 16Cxxx)?
OneHuTh MUHUMAJIbHYIO TOTPEITHOCTh U3MEPEHUS U YCIIOBUS JOCTUXKEHHUS.

28. Kak cdopmupoBaTh HMNYJbC IUTEIbHOCTHIO 100 MCek ¢ MHUHUMaIBHOM
MOTPEIIHOCThIO, Hcoib3yss TMR1 mMukpokoHTposiepoB cpeanero cemeiictea (PIC
16Cxxx)?

29. Kak oOecneunTh CTaOWIM3AIMI0 CKOPOCTH BpAlllEHUs JJIEKTPOJBUTATENs
noctosiHHoro Toka B jauana3zone 100-3000 o6/mMuH, ¢ nmaT4YMKOM BpamieHus 2
UMIT/000pOoT, ucnonb3ys pexxkuMm MM MUKpOKOHTPOJIIIEPOB CPEIHEr0 CeMEHCTBa
(PIC 16Cxxx)?

30. Kak nepekiirouaTh CTpaHULbl naMaTu MuKponpoueccopa Z 80181 nns nepexona
Ha Jpyrylo mporpammy ainuHoil a0 64 KOalT mpu u3MeHEeHHH pexkuma padoThl
KOHTpoJuiepa’?

6.4.2 Ilpumep 3aaaHudA 1 pyOesKHOr0 KOHTpOoJIA 1:

3aaHO KOJINYECTBO WHUIIMATUBHBIX JAUCKPETHBIX CUTHAJIOB, MPEBBIIAOIIEE
KOJIMYECTBO BHEMIHUX 3anpocoB Ha mpepbiBanne MII 80C51, gath cmocob
OpraHu3alyy ONEPaTUBHOTO OIMPOCa.

6.4.3 Ilpumep 3aganus 1Js1 pyOe:KHOT0 KOHTPOJIS 2:

Hamnucanue nporpaMMbl Jjisi TPOBEPKH KOPPEKTHOCTU BBIMOTHEHUS KOMAH]IbI
OR na muxpokoHntpoiiepe Z181 u oueHku e€ BIMSHUS Ha 3HA4YCHUS (HIAroBOro
perucTpa.

6.4.4 Ilpumep 3agaHus 1J1s1 py0eKHOr0o KOHTPOJIs 3:

N3menenne BpeMeHW (HUKCAIMM B KPAWHHUX IOJIOXKEHUSX MaHUITYJSITOPOB
nueBMarnueckoro crenga OMRON, a Ttakke mnepeHa3HaueHHE KHOIOK UX
yIpaBJICHHUS.

6.4.5 3aganus 1J1A BBINIOJIHEHUSA NIPAKTHYECKUX padoT

Ha IMPAKTHYCCKUX 3aHATHUAX CTYACHTBI BBIIIOJHAIOT 3aJaHHUA K3 CIIMCKa
PCKOMCHAYCMBIX TCM I10 BBIIIOJIHCHHIO CaMOCTOSITEJIbHOM paGOTBI.

6.4.6 KoutposbHasi padoTa 1Jisl CTY/IEeHTOB 3204H0ii ()OpMBbI 00yUeHH s

CryneHTbl 3a049HON (OPMBI OOYUICHUS BBHIMOJHSIOT JTOMAIITHIOK KOHTPOJIbHYIO
paboTy. 3amaHusi A1 KOHTPOJBHOM palbOThl M yKa3aHUs MO MX BBIOJIHEHUIO
MIPUBEAECHBI B METOJIMUYECKUX YKA3aHUAX. 3aJaHUsl JAaHHOW JOMAIIHEN KOHTPOJIbHOU
paboThl AHAJIOTMYHBI 3aJaHUSAM JUIsI PyOEKHOTO KOHTPOJISI | CTYIEHTOB OYHOTO
oOy4eHus.

6.4.7 Tect 1151 HEYyCIIEBAKOIIMX CTY/IEHTOB

1. Kak wu3MeHuTCs BpeMs BBINIOJIHEHUS MPOrPAaMMHOTO IMKJIa TpH
pa3peIIeHHbBIX MTPEePHIBAHUAX ?

a) YBEITUIUTCS
0) HE U3MEHUTCS
B) YMEHBIIUTCS



') CHauaja yBeJIMIUTCS, 3aTeM — YMECHBIIIUTCS
2. B 4eM riaBHO€ MPEUMYIIECTBO MUKPOIIPOIIECCOPHOM CUCTEMBI?
a) BBICOKOE OBICTPOJICHCTBHUE
0) Masioe sHepromnoTpedIcHne
B) HU3Kasi CTOUMOCTb
I') BBICOKas TMOKOCTh
3. Kakoif peructp u3 MNEPEUUCICHHBIX HUXKE HE IMO3BOJSET BBINOJIHATD
KOCBEHHYIO aJIpECaIlnio:
a) aKKyMYJIATOD;
0) R1,
B) R5;
r) SER nmpuemo/nepenaTyuk nociae10BaTeIbHOTO KaHANa;
1) CYETYHMK KOMAaH]T;
€) BCE IMEPEYHCIICHHbIE BBIIIE DJIEMEHTHI TO3BOJIAIOT BBINOIHITH
KOCBEHHYIO aJIpecalfuio.
4. Kakum 06J10KOM MOTYT OBITh 3aMEHEHBI 0JI0KH, rpaduueckoe 0003HAUCHHE
KOTOPBIX MPUBEJICHO HIDKE?

—

5. Ha yem ocHOBaH MporpaMMHBIN METOJ MOJABJIEHUS «Ipede3ra) KOHTaKTOB
POT BBOJIE JAHHBIX B MUKPOKOHTpPOJLIEP?
a) Ha yBEJIMYEHUH YaCTOTHI Opoca
0) Ha KCIOIB30BAHUU CIIELUATBHBIX KOMaH]| OJAaBICHUS «aApede3ra»
B) Ha OJIOKUPOBKE COOTBETCTBYIOIIETO MIOPTA HA BPEMS «JIpede3ray
r) Ha MOBTOPEHUM YTEHUs 4Yepe3 HEeOONbLION HHTEpBall BPEMEHU HU
CpPaBHEHUU PE3YyJIbTaTOB.
6.5 @oH/ OLIEHOYHBIX CPEACTB
[lonublid  OaHK 3agaHWil 1O TEKyUIEro, pyOeXHBIX KOHTpOJeH U
MPOMEKYTOUYHOM aTTecTallid MO JWCLUMIUIMHE, T0Ka3aTeld, KPUTEPHUH, IIKaJbI
OLICHMBAHUSl KOMIIETCHILIUI, METOAMYECKUE MATEpHAIIbI, ONPEAEISIOIINE MPOLIEAYPbI
OLICHMBAHUsI 00pPa30BaTENIbHBIX PE3YJbTATOB, MPUBEIEHBI B Yy4€OHO-METOAMYECKOM
KOMIJIEKCE TUCUUILITUHBI.

7. OCHOBHASA U JONNOJTHUTEJIbHASI YYEBHASA JIUTEPATYPA
7.1. OcHOBHas1 yueOHasi JIUTEPATypAa
1. HoBukoB IO.B. OCHOBBI MHUKpPONPOUECCOPHON TEXHUKHU: KYypC JEKIUU. —
M.:NUuTepHeT-yHuBepcuteT nHGOpMaImoHHbx Texnosnoruii, 2003-2004. — 432c.
2. ApXUTEKTYphl W TOIOJOTHH MHOTOTPOIIECCOPHBIX BBIYUCITUTEIIBHBIX
CUCTeM: Kypc Jeknuil: yueOHoe nocodue / A.B.bormanos [u ap.]; M.: UnatepHeT-
VYHuBepcutet nHGOpMaMOHHBIX TexHOIoruM, 2004. - 170c.

7.2. lonosiHUTEIbLHAS yueOHAasl JIUTEpPaTypa
1. OcHOBBI MUKPOIPOIECCOPHOM TeXHUKU. Kypc nekiuii 1js CTyJA€HTOB IO
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cneunansHoctd  «[lpuknannas uHpopmatuka» M. HHTepHeT-YHUBEpCHTET
nHpopMarmoHHbIX TexHonorui. 2004. 432 c.

2. B.C. SuenkoB. Mukpokontposiepbl MicroCHIP. TIpaktudeckoe
pykoBoacTBO. CxeMsbl, MpuMepbl mporpamm, onucanue. Mzn. Mocksa, ['opsiuas
muHus-Tenexom. 2005 r.

3. Mukponpoueccoppl U MHUKpoOBM B cucreMax aBTOMaTHYECKOTO
ynpasinenus: CrnpaBounuk/C.T. Xsom, H.H. Bapnunckuii, E.A. Tlonos; nox o0mi.
Pen. C.T. XBoma. - JI. : Mammunoctpoenue, 1987.

4. ITpenko M. PykoBoacTBo o MukpokonTposuiepaMm. Tom 1. M.:Iloctmapker,
2001 — 415c.:um.

5. IIpenko M. PykoBoacTBO o MukpokoHTposuiepaMm. Tom 2. M.:Iloctmapker,
2001 — 488c.:u.

6. Mukpomnporeccopsl U MHKPOIPOIIECCOPHBIE KOMITJIEKTHI WHTETPATbHBIX
mukpocxem: CnpaBounuk: B 2 t1./H.H. AsepbsnoB, A.M. bepesenko, HO.W.
bopimienko u np.; [Tox pen. B.A. [llaxnosa.-M. : Paauo u cBsi3b, 1988.

7. MuxkpoOBM: B 8 xu.: [Ipaktuueckoe nocodue/Ilox pexn. JI.H.Ilpecuyxuna.
Ku. 3. CemeiictBo 9BM «Onekrponnka K1»/A.B. Koosuuuckuii, A.B. T'opsues,
H.I". Ca6anami, B.B. Ilpouenko - M.:Beiciik.,, 1988 u nocnenyromue u3aanus.

8. MsueB A.A., CtenanoB B.H. [lepconanbusie 9BM u Mukpo2BM.OcHOBBI
opranu3anuu.CrnpaBoyHuk - M. :Paauo u cBsi3b, 1991.

8. YHEBHO-METO/IUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOIIIUXCS

1. Takrtaes B.B. IloaroroBka, TpaHCHALWs W IPOTPaMMHOE TECTUPOBAHHE
CUCTEMBI KOMaH/A. MeTtoandeckue ykazanus K 1ad0paTopHOil paboTe o AUCLMILIAHE
«MHKPOKOHTPOJIIEPHl U  MHKPOIIPOIIECCOPHI B cUcTeMax ynpasienus» // B.B.
Takraes, O.B. [Imutpuesa. Kypraun: KI'Y. 2014. — 28 c.

2. Takraes B.B. M3yuenue cpenpl nporpammupoBanuss KOHI'PAD® nns
pa3pabOTKM TIpOrpaMM Ha s3bIke (YHKIHOHAIBHBIX OJIOKOB. MeTtoaudeckue
yKa3zaHus K Ja0opaTopHo pabore Mo AucuUIUIMHE «MUKPOKOHTPOJUIEPHl U
MUKpOIpoleccopsl B cuctemax ympasienus» // B.B. Taxraes, O.B. JImutpuena.
Kypran: KI'Y. 2014. - 32 c.

3. Takraee B.B. IIporpammupyemsiii  kontpomuiep KE/P-2 B
apToMatu3npoBaHHoU ['3Y Meroguueckue ykazaHus K NPAKTHUYECKOMY 3aHATHIO U
CaMOCTOATENBHON padoTe Mo Kypcy «MHKPOKOHTPOJUIEPHl U MHUKPOIPOIECCOPHI B
cuctemax ynpasienus» // B.B. Takraes. Kypran: KI'Y. 2005. — 30 c.

4. Kapnos E.K. IlporpaMMHO-JI0THYECKOE YIpaBiI€HUE JaOOPATOPHBIM
naeBMatnyeckuMm creHgom FESTO wna ocnoBe konTposuiepa OMRON CJIM.
MeTtonnueckue ykazaHus K IPaKTUYECKOMY 3aHATHIO U CAMOCTOSITEIbHOU paboTe 1o
Kypcy « MUKPOKOHTPOJIIIEPHI U MUKPOTIPOIECCOPHI B cuctemMax ympasnenus» // E.K.
Kapmnos. Kypran: KI'Y. 2016. - 32 c.

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/JIUMBLIE IJI1s1 OCBOEHUS JUCHUIIJINHBI
1. CewmeiicTBO MUKPOKOHTPOJIIEPOB Microchip PIC16.
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www.microchip.com.ru/PIC16F/PIC16.html
2. M3TA:Ob6yuaromue Buaeopoiuku. Padora B mporpamme KOHCOJIb.

Pabota B Iporpamme KOHTAP APM. Buneo-uncrpykuuu.

www.mzta.ru/obuchenie/video.html
3. KonTpomnepsr SIEMENS. S3b1ik STEP 7. www.step7-pro.ru

10. TH®OPMALIMNOHHBIE TEXHOJIOT'UN,
IHPOI'PAMMHOE OBECIIEYHEHHUE
N UHOOPMAILIMOHHBIE CIIPABOYHBIE CUCTEMBI

1. OBC «JIanb»
2.9bC»KoHCYbTaHT CTyIEHTa»

3. OBC «Znanium.comy»

4 .»I'apaHT» - ClipaBOYHO-TIPABOBAsi CHCTEMA

11. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACHOUTIIAHBI

MarepuanbHO-TeXHUYECKOE 00eCIIeUeHHE Mopean3aluy JUCIUTLINHBI
OCYIIECTBIISIETCS B cOOTBETCTBUU ¢ TpeOboBaHusMu OI'OC BO mno ganHoi
o0pa3oBaTeabHON MporpaMmMe

12. I[J'lﬂ CTYACHTOB, Oﬁyqammnxm C UCHOJIB30BaAHHUEM NUCTAHIIMOHHBIX

00pa3oBaTeJIbHbIX TEXHOJIOT U

[Ipu Mcnoap30BaHUU JAEKTPOHHOTO O0YUEHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHosnorui ( ganee 30 u [JOT) 3aHATHA MOTHOCTHIO WJIM YaCTUYHO MPOBOASTCS B
pexume onnaitH. O0beM MUCUUILTUHBI U pacipe/iesieHne Harpy3Ku 1o BUAaM padoT

cooTBeTcTBYET II. 4.1. Pacipenenenre 6ayioB COOTBETCTBYET 1. 6.2, THOO0 MOXKET
OBITh U3MEHEHO B COOTBETCTBUH C pellieHueM kadeapsl, B ciiydae nepexoja Ha 30

u JIOT B nporecce oOyuenus. Pemenne kadeapsl 00 UCIIONB3yEeMbIX TEXHOJIOTUAX U

CUCTEME OIICHUBAHUS JOCTHKEHUN 00YJarOIUXCsl IPUHUMAETCS C YYETOM MHEHUS
BEIYIIIETO MPEToAaBaTeNs U IOBOJAUTCS 10 CBEACHUS 00YJarOIINXCS



[MTPMJIOXKEHUE 1

AHHOTaIMs K pabodeil mporpaMmme JUCHUILIAHBI
«MuKponpoueccopHbie YCTPOMCTBA»

o0pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00Pa30BaHUS —
nporpaMMbl OakanaBpuara

27.03.04 — YnpaBJ/ieHHe B TEXHUYECKUX CHCTEMax
HanpasneHnnocTs:
ABTOMATHKA U POOOTOTEXHUYECKHE CHCTEMbI

Tpynoemkocts aucturiinabl: 3 3E (108 akagemuyeckux yaca)
Cemectp: 6(ouHast hopma 00yueHuUs)
dopma NPOMEKYTOUHOU aTTECTAMU: 3a4ET

ConeprxaHne JUCHUIUIMHBI

ApXHUTEKTypa MUKPOKOHTPOJUIEPOB Ha MpuMepe Hanbosee nomyiasipabix 18080,
80C51, PIC 16, ycrpolicTBa CONpsKEHUSI CUCTEM NMPOMBINUIEHHONM aBTOMAaTH3alUN
TEXHOJIOTUYECKHX IMPOILIECCOB, CXEMOTEXHHKAa U alroOJIOKH JI@HHBIX CHCTEM.
W3yyeHne KOHCTPYKIMH, XapaKTEPUCTUK M  OCOOEHHOCTEM  3KCIUTyaTalHuH
MUKpPOKOHTPOJUIEPOB Y  MHKPOIPOLIECCOPHBIX YCTPOMCTB MpH aBTOMAaTH3aLUU
TEXHOJIOTHYECKHX MPOLECCOB OOLIEIPOMBIIIIEHHOTO M OTPACiI€BOr0 MPUMEHEHHS,
METOJUK HX BBIOOpa M pacyera IMpH NPOCKTUPOBAHUM ABTOMATHU3WPOBAHHBIX U
aBTOMATUYECKUX CUCTEM YIIPABJICHUS TEXHOJIOTMUECKUMH OObEKTaMHU.



JIMCT
Perucrpanum m3MeHEHHMI (IOMOJIHEHWI) B pabodyio MporpaMMmy ydeOHOM

JUCHUTUTMHBL «MUKPOTPOIIECCOPHBIE YCTPOMCTBAY

N3menenus/ nonoaHeHus: B pabovyro mporpamMmy

Ha 20 /20  y4eOHbIil rox:

OTBETCTBEHHBIN MPETNOaBaTeb / /

N3menenus yreepxacHbl Ha 3acenannu AT« » 20 T

IIporokom Ne

3aBenytouuid kadenpoit »  » 20 T

N3menenus/ nonogHeHus: B pabovyro mporpaMmy

Ha20 /20  yueOHblil roA:

OTBeTCTBEHHBIN MTPETNO/IaBaTEIb / /

N3menenus yrBepxkacHsl Ha 3acenannu AL« » 20 T

IIporokom Ne

3aBenyromuii kaheapon » » 20 T.







