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

Ounas ¢popma 00yueHust

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 CAMOCTOSITENIHOM PabOTHI 46 46
Buja npomexyTouHOI aTTeCTANNHU 3auér 3auér
OO01mast TpyA0eMKOCTb M CUUILIHHBI U 108 108

TPYAOEMKOCTD II0 CEMECTPaAM:




2. MECTO JUCIIUAITJINHBI
B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI

JucunminHa «MEKpPOIPOIECCOPHBIE  YCTPOWCTBA» OTHOCUTCA K YacTH,
dbopmupyemMoil ydyacTHHKamMu 00pa3oBaTeNbHbIX OTHOIIeHHM Onoka bl. SBnsgercs
JTUCHUTUITMHON 10 BEIOOPY 00yYaronierocs.

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

- OU3MKa;

- DIIEKTPOTEXHHUKA U JJIEKTPOHUKA;

- BeruncnuTenbHble MAIMHBL, 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:

- 3HAaHME OCHOBHBIX 3aKOHOB OJJIEKTPOTEXHUKH I DJIIEKTPUYECKHX H
MarHUTHBIX  II€N€i; COBPEMEHHOM  JJIEMEHTHOM  0a3bl  3JEKTPOHHBIX U
MUKpPOIIPOLIECCOPHBIX ~ YCTPOMCTB;  MOpaBWil  OQOPMIIEHUS  KOHCTPYKTOPCKOU
JIOKYMEHTAIUY;

- yMeHHME pa3pabaThiBaTh JJEKTPUUYECKUE NPUHIHUINHAIBHBIE CXEMbl H
IIPOEKTUPOBATH THUIIOBBIE JJIEKTPUUYECKUE WU DJIEKTPOHHBIE YCTPOMCTBA; NPUMEHSTH
CBOHU 3HAHMS K PELICHUIO [TPAKTUYECKUX 3a1a4;

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

- OCBOCHHUE CIICIYIOIIMX KOMIIETEHIIUM Ha YPOBHE He HUke noporosoro: [TT1K-
1 (cnocoOHOCTH KCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIUILINH
B NMPOeCCUOHANTBHON JIEATETLHOCTH, PUMEHSITH METOJIbI MATEMAaTUYECKOTO aHaN3a
Y MOJIEJTMPOBAaHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIEAOBAHUS),

[MTIK-2 (cmocoOHOCTh MPENCTaBUTh aJCKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHUM HAy4YHYIO KapTUHY MUpPa HAa OCHOBE 3HaHUS OCHOBHBIX IOJIOKEHUM, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MaTEeMaTHKH ),

OIIK-4 (crocoOHOCTH y4yacTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BapUaHTOB
penieHus: npooOsieM, CBSI3aHHBIX C aBTOMAaTU3alME MPOU3BOICTB, BHIOOPE Ha OCHOBE
aHajgu3a BapUaHTOB ONTUMAJILHOIO MPOTHO3UPOBAHUS TOCIEACTBUI PEIICHHS),
OIIK-5 (crmocoOHOCTh ydYacTBOBaTh B pPa3pabOTKe TEXHUYECKOW JTOKYMEHTAIIHUH,
CBSI3aHHOM ¢ MPO(ECCUOHAIBHOMN JEATEIHHOCTHIO),

[MITK-3 (crmocoOHOCTH BIIANIETh 3JIEMEHTAMU HAuepPTATEIbHOW TEOMETPHH U
WHXCHEPHOW TpauKd, TPUMEHSITH COBPEMEHHBIE MPOTPaAaMMHBIE CpECTBa



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

OIIK-3 (cmocoOHOCTh HCHOJIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH, TEXHHUKY, MPUKIAJAHBIC MPOTrpaMMHBIC CPEACTBAa MPH PEIICHUU 3a]a4
poheCCUOHAIBHON JIEITEIIBHOCTH),

ITIK-15 (crmoco6HOCTh BHIOMpATh TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPEJICTBA U
CPE/ICTBA BBIUUCIUTEIIBHON TEXHUKH MIPH OPraHU3AIMHU MPOLIECCOB MMPOCKTUPOBAHMS,
W3TOTOBJICHUS, KOHTPOJSL W UCIHBITAHUW MPOAYKIMU; CPEIACTBA U CHUCTEMBI
aBTOMATHU3allMK, KOHTPOJIS, TUAarHOCTUKH, UCTIBITAHUM, YIIPaBICHUS TPOU3BOJICTBOM,
YKU3HEHHBIM [IUKJIOM HPOIYKIIMHU U €€ KaueCTBOM),

ITK-8 (cmocoOHOCTH BBHITIOIHATH pa0OTHI IO aBTOMATU3AIMUA TEXHOJIOTHYECKUX
MPOIIECCOB W TPOM3BOJACTB, MX OOCCICUYCHHIO CPEICTBAMHM aBTOMATH3allUd U
yOpaBJEHUsl, TOTOBHOCTHIO HCHOJIb30BaTh COBPEMEHHBIE METOJIBl U CpPEICTBA
aBTOMAaTH3allMM, KOHTPOJIA, NUArHOCTHUKHU, WCHBITAHUM M yIpaBJICHUS MPOIECCAMH,
’KU3HEHHBIM LIMKJIOM MPOIYKIIMU U €€ KaUECTBOM),

[IK-26 (cmocoOHOCTH y4yacTBOBaTh B OpTraHU3AIMU TMPUEMKH M OCBOCHHUS
BBOJIUMBIX B OJKCIUTyaTallMil0 OOOpYJAOBaHUSA, TEXHHUYECKHX CPEJICTB U CHCTEM
aBTOMAaTH3allMK, KOHTPOJIS, TUATHOCTUKH, UCTIBITAHUHN U yIIPaBICHUSA).

3. HJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS
Lleapr0 OCBOCHHS AUCIUILTMHBI « MUKpPOIIPOLIECCOPHBIE YCTPOMCTBAY SIBISCTCS
IpUOOpPETCHUE OOYYarOIMMUCMS 3HAHUH 00 apXUTEKType U MPHUHIUIIAX PaOOTHI
MHUKPOIIPOLIECCOPOB, a TAaK)KE€ TAKHX DJCMCHTOB MHUKPOIPOIECCOPHBIX CHUCTEM, Kak
OIEpaTUBHBIC M TIOCTOSHHBIC 3allOMHHAIOIIME YCTPOMCTBA, HMHTEp(dEHChHl BBOA-
BBIBOJIA M JIp., (POPMUPOBAHNE HABBIKOB MPOTrPAMMHPOBAHUKM MHUKPOIIPOILIECCOPOB U
MHUKPOKOHTPOJUIEPOB U YMEHHUH B 00JJACTH COBPEMEHHBIX CPEJCTB aBTOMATH3aIlUU U
YIPaBJICHHUS.
3ajauyaMy JUCIMIUIAHGI SBJISIOTCS: N3YYCHUE KOHCTPYKIIMH, XapaKTCPUCTHK H
OCOOCHHOCTEH  OSKCIUTyaTalldd  MHKPOKOHTPOJUIEPOB M MHKPOIIPOIECCOPHBIX
YCTPOMCTB MPU aBTOMATHU3AIMH TEXHOJIOTHYCCKUX IPOIIECCOB OOIIEITPOMBIIIICHHOTO
U OTPACIICBOrO MPUMEHEHHMS, METOJUK MX BBIOOpa M pacyeTa IPH IPOCKTHPOBAHUU
aBTOMATU3HPOBAHHBIX M aBTOMATHYECKUX CHUCTEM YIPABICHHUS TEXHOJIOTHYCCKUMU
00BEKTAMU.
Komnerenuu, GopMupyeMbIie B pe3yJIbTaTe OCBOCHUS AUCIIUILINHBL:
- CnocoOHOCTh HACTpaWBaTh YIPABIAIONIME CPEACTBA M KOMIUIGKCHI M
OCYIIECTBIISATh ~ MX  PErJIAMEHTHOE  OKCIUIyaTal[AOHHOE  OOCIY)KHUBaHUE  C
UCIIOJIb30BaHUEM COOTBETCTBYIOIIUX HHCTPYMEHTANBHBIX cpeacTs (ITK-13)

B pe3ynbTaTe n3ydeHus AUCUUILIMHBI O0yYarOIIMICs T0TKEH:

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

- 3HaThb OCHOBHBIE APXWUTEKTYPHBIE JMHUM Pa3BUTHS MHKPOKOHTPOJUIEPOB,
pasianuns cuctembl Komau (s [TK-13);



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

- 3HaTh TUIIOBOW COCTaB MPOTPAMMHOTO OOECTICUCHHUsI CHCTEMbI BBOa/BBIBOIA
U COCTaB TEXHWYCCKOW JOKYMEHTAIIMH aBTOMATHU3UPOBAHHBIX CHUCTEM YIIPaBJICHUS
(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 CTAHJIAPTHBIC CPEICTBA aBTOMATHU3AIMU PACUCTOB H
npoextupoBanus (ams [1K-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 MNpaKkTHYECKH OCBaMBaTh CPEACTBA, CHCTEMbl ABTOMATH3AIMU U
yIpaBJIeHUs POU3BOACTBOM mpoaykiuu (s [TK-13);

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

- Brnanerp HaBbIKAMU KOHTPOJIA, JUATHOCTUKH, WCHBITAHUN, 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 H3YYCHHS JUCHUIUIMHBI  «MUKpPONPOIECCOpPHBIC
YCTPOMCTBA», OLICHUBAKOTCS MPHU MOMOIIA OLEHOYHBIX CPENICTB.

ABTOMATHU3alMM  TCXHOJOIHYCCKHUX  IMPOHCCCOB U

[Tnanupyemblie pe3ynbTaThl 00yYEHUs MO JUCHUTUIUHE « MUKPOTPOLIECCOPHBIE

YCTPOMCTBA», UHIUKATOPHI JOoCTU)eHUsT KomrieTteHuui 11K-13 nepeuenp onieHOUHbIX

CpCIaCTB
Ne Kon HaumenoBanue Kon [Inanupyemsrie HaumenoBanue
/1 | WHOUKaTopa MHIMKATOpa IJIaHUPYEMOT pe3yJbTaThl OLIEHOYHBIX
JNOCTUKECHUS JOCTHUKEHUS 0 pe3yJibrara o0yueHus CPEICTB
KOMIIETEHIIN KOMIIETEHIIUH o0y4deHus
u
1. | UO-1pkas 3uare: mnpaBwia U | 3 (U1d-1pk.13) |3Haer: mnpaBuwia u | Bompockr  mist
bopmy bopmy C/lauy 3a4eTra
MTOATOTOBKH MOJATOTOBKH
TEXHUUYECKOTO TEXHUUYECKOTO
3aJlaHus, 3aJ1aHus,
oOparieHus 3a oOparteHus 3a
KOHCYJIbTalluEed K KOHCYJbTAaIlUEH K
pa3paboTUHUKy pa3paboTUUKy
HCIOJIb3YyEMOT0 HCIIOJIB3YEMOTO
MII  ycrpolictBa MII  ycrponcTBa




yIpaBieHUs yIpaBiIeHUs
2. | UI-2nk-13 VYMmers: Y (UO-2nk-13) | Ymeer: Bompocer s
y4acTBOBaTh B y4acTBOBAaTh B | cllauM 3aueTa
pa3paboTke pa3paboTke
MIPOEKTOB 1o MIPOEKTOB o
aBTOMaTHU3alUU aBTOMaTHU3alUU
MIPOU3BOJICTBEHHBI MIPOU3BOJICTBEHHBI
X " X u
TEXHOJIOTHYECKHUX TEXHOJIOTUYECKHIX
MIPOIIECCOB, MIPOIIECCOB,
TEXHUUYECKUX TEXHUYECKUX
CPEACTB U CUCTEM CPEICTB M CHUCTEM
aBTOMAaTHU3AIIHH, aBTOMAaTH3AIIHH,
KOHTPOJIS, KOHTPOJIS,
JTMarHOCTHKH, JUArHOCTHKH,
HCIIBITAaHUH, HUCIIBITAHUI,
yIpaBICHUS yIpaBiIeHUsS
poreccaMmu nporeccaMmu
3. | UO-3rk-13 Biagers: B (M1J-3nk-13) | Bmageer: Bompocer s
METOAaMU METOAAMHU cllavyd 3a4yera
pa3paboTKu pa3paboTKu
AITOPUTMUYECKOTO AIITOPUTMHUYECKOTO
U MPOTrPaMMHOIO U TPOrpaMMHOTO
obecrieyeHus obecrieueHHs
CPEICTB U CHUCTEM CPEICTB M CUCTEM
aBTOMATH3aMA | aBTOMATH3allUd U
yIpaBICHUS yIpaBlIeHUS
poreccaMu nporeccaMmu
4. COIEP) KXAHUE JJUCIUIIJINHBI
4.1. Y4eOHO-TeMaTHYECKHUIl IUIaH
Ounas ¢popma 00yueHust
KonnuyectBo yacos
Homep KOHTaKTHOMH padoThI ¢
HaumenoBanue pa3aea,
PyGex |pasaena, TeMI npenojaaBartejieM
TeMBbI JlabopaTropn
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, pe3uaeHTHoe 3YIIJI
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. ConepskaHue JIEeKIIMOHHBIX 3aHATHI

Tema 1. Beeoenue
ApPXHTEKTypa  MHUKPONPOIIECCOPOB 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 MHUKpOOBM: apxuTekTypa, JiorMuyeckas CTPYKTypa,
cucrema komau. ['pynma koman onepanuii ¢ outamu. DopMUpOBaHUE TPU3HAKOB
pEe3yJIbTATOB BBHITTOJHECHUSI KOMaH/IbI.

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

Kontposnep unrepdeiica nepudepuu, NOpThl BBOIA-BbIBOJA, CPABHUTEIIbHBIN
aHanMM3 C  KBa3WABYHANPABICHHBIMA  TOpTamu. [lpuHIMIT  ACHCTBUA W
KJ1IaccuUKaIusl.

Tema 5. Cucmemol npepvléanuil MUKPOKOHMPOJI1EPOE
OcHOBHBIE MapaMeTpbl CHUCTEMbI TPEPBIBAHMI: BEKTOp IPEPHIBAHUIA,
MacCKHpOBaHUE, BPEMsl MepexoJia K mporpaMme 00pabOTKu MpephIBaHUs, HACHIIIICHHE
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
pasaeJa, pasaeda, A0 ThI Ounas 3aouHas
TeMBbI TeMBbI P ¢popma (¢popma
o0yuyeHust o0yuyeHust
Apxurekrypa [lonroroBka, TpaHCcIALMS U
2 TPEXUINHHBIX MIPOrpaMMHOE TECTUPOBAHUE 4
MUKPONPOILIECCOPHBIX | CUCTEMBI KOMaH]




KOMILJIEKTOB Pa3pabotka u oTnaaka nporpamm
1t kouTposuiepa KEJIP-2 Ha 4 -
6a3e mukpornporeccopa KP580
Apxutekrypa u| U3zydyenue cpeasl
3 jJoruyeckas cTpykrypa| nporpammupoBanusi KOHI'PA® 4
MHUKPOIIPOLIECCOPOB. Ul pa3padOTKU MporpamMm Ha
Cucrema KOMaH]{ sI3pIKE (PYHKIIMOHAIBHBIX OJIOKOB
MUKpPOKOHTpOJLIEPHI [IporpammupoBanue 4
I"apBapackoi kontposuiepa OMRON CJ-1M
ApXUTEKTYPHI, [IporpammupoBanue
pesunentaoe 3YII]] kouTpoiepoe  MA8, MC6 ¢ 4 -
aHAJIOTOBBIM BXOJI0M
4 [IporpammupoBanue
KOHTpOJLIepa MC8.3 Ui
YIPaBJICHHS 4 -
TEII0OpACIIPEACIUTEIBHBIM
000pynoBaHUEM
Py0exHblil KOHTPOJIb 3 4 -
Cucremsl npepsiBanuii | KoHTposb OBICTPOTEKYIITUX
5 MUKPOKOHTPOJIIIEPOB MIPOLIECCOB, IOHSTHE NPUHLUIIA -
00paboOTKHU pephIBaHUN TaliMepa
Bcero: 28

5. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYUYAIOLIIUXCSA
1O OCBOEHUIO JUCHUITJIMHBI

[Ipy mpociymmMBaHUM JIEKIMH PEKOMEHIYETCS B KOHCIEKTE OTMEuYaTh BCE
Ba)KHbI€ MOMEHTBI, Ha KOTOPBIX 3a0CTpsieT BHUMaHUE IpenojaBaTellb, B Y4aCTHOCTU
T€, KOTOpbIE HaIpaBJ€Hbl HAa KAYECTBEHHOE BBINOJHEHHE COOTBETCTBYIOIIEH
1abopaTopHOil paboTHI.

[IpenogaBaTesnieM 3aluIaHUPOBAHO HUCIOJB30BaHWE TMPU YTEHUU JIEKLIUN
TEeXHOJIOTUM y4eOHOU muckyccuu. [ToaTomy pexomenmyercs pukcupoBaTh A ceOs
MHTEPECHbIE MOMEHTBI C IEJIbI0 UX aKTUBHOTO OOCYKJEHHUS Ha JMCKYCCUU B KOHILE
JCKIUH.

3a10roM Ka4eCTBEHHOTO BBIMIOJIHEHHS J1a0OpaTOpHBIX  paboOT sBisIETCS
CaMOCTOSsITeNIbHASL TOATOTOBKA K HUM HAaKaHyHE MyTeM TMOBTOPEHHUS MaTepHaIOB
Jexiuii. PekoMeHayeTcsl MOATOTOBUTE BOMIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAHTH
UX C TIperoaBaTesieM B Hauaje 1abopaTopHOi padOThl MM MPAKTUYECKOTO 3aHSATHSL.

Jl1is onpeienieHns CTEeNeHN YCBOCHUS JICKIIMOHHOTO MaTepuana 1 3aKperuieHus
OTHCNIBbHBIX  TOJIO)KEHUH, H3ydaeMbIX TEM, Ha TMPAKTHUYECKUX  3aHITHSIX
npernojaBaTesieM 3alUIaHUPOBAHO TPUMEHEHUE TECTOBBIX 3aJaHU U BBIMOJIHEHHE
WHIUBUIYAIbHBIX 3a7a4 10 MOJAU(PHUKAINKA CTYJACHTAMH BapHaTUBHOM YacTu
BBIMIOJIHEHHBIX ~ JabopartopHbix  paboT.  BaxkubiM  acmekrom — mpoiiecca
dbopMynupoBaHMS W peLICHUS 3aqad  ABISETCS NPUMEHEHHE CHUCTEMHOIO
UCIOJIb30BaHuUs MPO(HECCHOHATBHOIO0 KOHTEKCTa — METO0/1a KOHTEKCTHOTO O0y4EHHSI.

[IpenogaBaTeneM 3alaHUPOBAHO MPHUMEHEHHWE Ha JTAOOPATOPHBIX 3aHATHIX
TEXHOJOTHA pa3BUBAIONICHCS KOOMEpaIlui, KOJUIGKTHBHOTO B3aMMOJCHCTBHS,
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pa3bopa KOHKpeTHbIX cuTyauuid. [loaToMy mpuUBETCTBYEeTCS TPYNIOBOH METO.
BBITIOJIHEHUS JIa0OPAaTOPHBIX PAOOT M 3alUTHl OTYETOB, a4 TAKXKE B3aMMOOIICHKA U
00CYXXJIeHHE PE3YJIbTATOB BBINOIHEHUS JIA0OPATOPHBIX padoT.

JUIst  TeKylero KOHTPOJIA YCHEBAEMOCTH MO OYHOM  QopMe 0OydeHus
MPErno/iaBaTesieM UCIOJIb3yeTcsl 0aUIbHO-PEHTHUHTOBAsI CUCTEMa KOHTPOJIL U OI[EHKU
aKaIeMUYECKOM AKTUBHOCTH. [I03TOMY HACTOSTENBPHO PEKOMEHAYETCS TIIATENBHO
npopabaThiBaTh MaTepral AUCIMUIUIUHBI P CAMOCTOSITENILHON paboTe, y4acTBOBATh
BO Bcex ¢opMax OOCYXJCHHS W B3aUMOACHCTBUS, KaK Ha JEKIUAX, TaK M Ha
IMPAKTHUECKUX U JTA0OPAaTOPHBIX 3aHATHUSAX B IENIAX JTYUYIIEr0o OCBOCHMS MaTepuasna u
MOJIyYE€HHS] BBICOKOM OLIEHKH I10 PE3yJIbTaTaM OCBOEHUS JUCLUIUIMHABI.

BrinmonHeHne caMOCTOSATENbHONM pabOThl MOAPA3yMEBAET CAMOCTOSITEIHLHOE
U3y4eHHE pa3fesioB AMCUUIUIMHBI, TMOJITOTOBKY K J1a0OpaTOpHBIM 3aHATHSM, K
pyOEXKHBIM KOHTPOJISIM (111 00y4aromuxcsi 04HOM (popMbl 0OOyUYeHUsI), TOATOTOBKY
K 3a4€Ty.

PekoMenayeMass TpylIOE€MKOCTb CaMOCTOSITEIbHOM paboThl Mpe/ICTaBiIeHA B

TabuIe:
PexoMeH1yeMblil pexkrM caMOCTOSITENIbHON paboThI

Pexomennyemas
TPYA0eMKOCTb,
HaumeHoBaHue aKaj. yac.
BH/Ia CAMOCTOSITEJIbHON PadoThI Ounas 3aouHan
¢popma dopma
o0yueHusi | oOyueHusi
CamocTosiTe/IbHOE H3YUEeHHE TeM JUCHUIIHHBI: 30

ApXUTEKTYypa MUKPOIIPOLIECCOPOB

Cucrema komanz 18080

Cucremsl komaug 80C51 u PIC 16

QJICKTPOABTO-MATHUKHN

Cucremsl npepbiBanniit MK

Cnyx06a Bpemenu MK, Taitmepst MIT

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

IHoaroroska k J1abopaTopHbIM 3aHATHAM (110 1 4. HA 3aHATHE)

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

BrinosiHeHHe KOHTPOJIBLHOH PadoThI -

IoaroroBka K 3a4ery 18

Bcero: 64

[IpuBeTcTBYeTCS BBIMOJHEHUE PA3JElOB CaMOCTOATEIBHON pPabOThI B
KOMITBIOTEPHOM KJ1acce Kadeapbl «ABTOMATH3AIMS TPOU3BOACTBEHHBIX MTPOIIECCOBY.



6. ®OH/I OHEHOYHBIX CPEJICTB
JJA ATTECTAIHUA IO ANCHUITJIMHE
6.1. IlepevyeHb OLIEHOYHBIX CPEACTB

1. bamnpHO-peWTUHrOBas CHUCTEMa KOHTPOJIA U OLEHKH aKaJeMHUYECKOM
akTuBHOCTH oOyuarommmxcs B KI'Y (s ounoit hopmbl oOyueHus )

2. OrtyeTsl 110 1a00PaTOPHBIM padoTaMm (Iuist O4HOM  (HOpMBI 00YUEHUS)

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

4. bank 3a1aHHI U BOITPOCOB K 3a4ETY

6.2. Cucrema 0a1JIbHO-PEMTUHTOBON OLIEHKHU
padoThI 00Yy4AIOIIUXCH M0 TUCIUILINHE

Ne | HaumenoBan
Conepxanue
ue
Ounas ¢popma o0yueHust
1 | Pacnpenenen Pacnpenenenne 6amios
ne 0ayioB 3a Beinonaenun
CEMECTPHI 110 Bun TMocemenn | ¢y gaqura | PYOSHHBI | Pybexmer | PyGesHbr
o € JICKI U nu nu u o
BUJIAM y4eOHOM OTYETOB T10 3auér
o AKTHUBHOCTH KOHTPOJIb KOHTPOJIb KOHTPOJIb
yueOHOI paboTshr: Ha HIX nabopaTopH Nol No2 No3
paboTHI, bIM paboTam
CPOKH cljauu
yueGHOi bannpHa
paBOTHI o o 16 Ho 24 Jo 10 Jo 10 Hol0 | Ho 30
(noBoasites | OUCHKa:
10 cBeJeHUs
o0yuarummux & mexnuii 5
u
i Ha [Tpumeua nabopaTopH
nepBoM i MIPaKTUK 5
oM HUS: 102 BIX Pa0OT 1O
yae 46amia
3aHATHH) Oamny
2 | Kputepwmii nepecyera
0ajI0B B 60 1 MeHee 0ajII0B — HE 3aQ4ET;
TPagUIIMOHHYIO OlleHKY | 61...100 — 3auér;
0 UTOTaM paboTHI B
CeMeCTpe U 3aueTa




Kputepuun nonycka k
IIPOMEKYTOUHOU
aTTeCcTaluH,
BO3MOXXHOCTH
MOJIyYEeHUs
aBTOMATHUYECKOTI'0 3a4€eTa
(3K3aMeHaIMOHHOMN
OLICHKH) TIO
JUCLUIIIMHE,
BO3MO>XHOCTh
MOJIy4eHUs: OOHYCHBIX
6asioB

Jns  pomycka K NPOMEKYTOYHOM — aTrTecTallud IO
TUCLMIUIMHE 3a ceMecTp (3auery) oOyd4aromuicsi IOJKeH
HaOpaTh 110 UTOraM TEKYLIEro U PyOEeKHOI0 KOHTPOJIEH HEe MeHee
51 6amna .B ciydae ecnu oOyuatromniuiicst Habpan menee 51 Gana,
TO K aTTECTAL[MIOHHBIM MCIIBITAHUSAM OH HE JI0IyCKaeTcs

Jns monydeHuss 3adera 0e3 TMPOBEACHHS IPOLEAYPHI
IPOMEKYTOUHOW — arrecTauuu  oOydarouieMycss HeoO0XO0AUMO
HaOpaTh B XOJi€ TEKYIIETo U PyOeKHBIX KOHTpoJiel He MeHee 61
Oamnma. B aTOoM ciyuae uTor OaJUIbHOM OILIGHKH, TMOJydaeMOoun
oOyyaromuMmcsi 0e3 MPOBEICHUS MPOUEAYPHl MPOMEKYTOUHOM
aTTeCTalluM, OIpPENeIIAeTCs MO0 KOJUYECTBY OayuioB, HAOpaHHBIX
UM B XOJl¢ TEKYLIEro M pyOekHBIX KOHTpojei. IIpu stom, Ha
YCMOTpEHHE IpernojaBaTels, OalabHas OLIEHKAa O0y4arollerocs
MOJKET OBITh IOBBIIICHA 32 CYET IMOJYYEHHUS IOTOJHUTEIBHBIX
0aJI0B 3a aKaJJEeMUUYECKYIO0 aKTUBHOCTb.

OOyuaronuiicsi, UMEIOMUN MPABO HA TOJYYEHHE OLIEHKU
0e3 mpoBeleHUS IMpOLEeaypbl NPOMEXKYTOUYHOW aTTecTaluH,
MOJKET MOBBICUTh €€ MYTEM CJlayl aTTECTAllMOHHOTO MCIBITaHUS.
B cnydae mnomydeHuss oOydarooImMMCS Ha aTTECTAllMOHHOM
ucnbiTanuu 0 6auioB  UTOr GaJUIBHOM OLIGHKM IO AMCLUIUIMHE
HE CHMIKAeTCsl.

3a aKaJeMHUYEeCKyl0 aKTUBHOCTb B XOJ€ OCBOCHMS
JUCIUTUTMHBL , Y9aCcTHE B Y4€OHOH, Hay4YHO-UCCIIEA0BATEIBCKOM,

CIIOPTUBHOM,  KYJIbTYPHO-TBOPYECKOM U OOIIECTBEHHOU
JEATETLHOCTH  OOy4YalIIeMycs MOTYyT  OBITh  HAYMUCIEHBI
JOTIOTHUTEIbHBIC Oasbl. MaxkcumanbHOe KOJIMYECTBO

JIOTIOTHATEIIFHBIX OaJZIOB 32 aKaJeMUYECKYI0 aKTUBHOCTH IIO
OHOM nucHuIinge cocrasigetr 30.

OcHoBaHueM JIS TIOJIYYCHHUS JIOMOJIHUTEIBHBIX OallJIoB
SIBIISTFOTCSI
- BBINIOJIHEHHE [JOIOJHHUTENLHBIX 3aJaHUi M0 JUCUHIIINHE
JOTIOTHUTEIbHBIC OalIbl HAUUCIISIOTCS IPETIoIaBaTeieM;
- ydacTue B TEUEHHME ceMecTpa B y4eOHOM, Hay4YHO-
HCCJIE0BATENBbCKOM, CIIOPTUBHOM, KYJIbTYPHO-TBOPYECKOM H
obmiecTBeHHON geaTensHocTH KITY.

®opmbl U BUABlI y4eOHON
paboThI s
HEYCITeBAOIINX
(BOCCTaHOBMBIIIUXCS HA
Kypce 00y4eHHsT)
oOyJaromuxcst It
TTOJTY9CHUS
HEJOCTAIONNX 0aJIJIOB B
KOHIIE ceMecTpa

B ciydae ecnu kK mpoMeKyTOYHOM aTTecTaluu (3adery) HaOpaHa
cymma MeHee 51 Gamta, oOydaroniemycsi HEOOXOIUMO HaOpaTh
HEJOCTaloNlee KOIWYECTBO Oa/uloB 32 CYET BBINOJIHEHUS
JIOTIOJTHUTENBHBIX 33/aHUl, /10 KOHIA TMocieAHel (3a4eTHOM)
HeJIeNTN CeMeCTpa.

JIukBuAanus aKaJeMUYECKUX 3a/10JKEHHOCTEH, BO3HUKIIMX W3-

32 pa3HOCTM B Y4YeOHbIX IUIaHAX Mp TMEpeBoie WU
BOCCTAHOBJICHUH, IIPOBOAUTCS yTeM BBITIOJTHEHUS
JOTIONTHUTENbHBIX  3afaHuii, ¢opmMa ©u 00bEM  KOTOPBIX

ONPCACIIICTCA NMPLCIOAaBaTCIICM

6.3. Ilpouenypa ouneHUBaHUS Pe3yJIbTATOB OCBOCHHS JUCHUILIUHbBI
B kadectBe mepBoro pyOeKHOTO KOHTPOJS HCIOJIb3yeTcs Takas ¢opma, Kak

KOHTpOJIbHAs paboTa HA TEMY C 3aJaHUEM KOJIMYECTBA MHUIIMATHBHBIX JUCKPETHBIX
CUTHAJIOB, TPEBBIMIAIONIET0 KOJUYECTBO BHEIIHUX 3allpocOB Ha mpepbiBanue MII
80CS51 nns ompeneneHus: ciocoda opraHu3aliuy ONEPATUBHOTO OMPOCa; KOHTPOJIbHAsS
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paboTa Ha TeMy C 3aJlaHWeM TapaMeTPOB aHAJOTOBOTO BBIBOJA TSI KOHTPOJIIEpA
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
71a00paTOPHBIX PabOT MIIM TECTOBBIE 3aJaHUS.

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

[IpenomaBaTenb OIEHWBAeT B OalaXx pe3ybTaThl BBIMOJTHEHUS KaKIIOTO
pyOEXHOT0 KOHTPOJIS ¥ 3aHOCUT B BEJIOMOCTb Y4€Ta TEeKyllel ycneBaeMocTH. Eciu
3aJ]JaHUs BBITIOJIHEHBI O€3 OIIMOO0K, TO OHM olleHuBaroTcs B 10 6annos . Ecian cHavana
3a/laHre OBIJIO BHITIOJIHEHO HEBEPHO M MOTpeOoBasach padoTa HaJl OMTMOKAMH, TO TIO
BBITIOJIHEGHUH €€, CTYJEHT ToJiydaeT 1Mo 6 OaioB 3a MEPBBIA W BTOPOU PYyOESKHBIC
KOHTposu U 10 6amioB — 3a TPETHIA.

HUroroBas  arrectamus  paboThl  OOydYamOmMXcs MO  JUCHHUILIIMHE
«MHUKPOKOHTPOJIIEPHI U MUKPOITPOILIECCOPHI B CUCTEMAX YIIPaBICHUS» MPOU3BOIUTCS
no OwieraMm, CcoOJEpXKallluM JBa BOIpoca. 3a KaxAbld MPAaBUIbHBIA OTBET
oOy4aroniuiics momxy4aet 15 6amnoB. Bpems, oTBoguMoe Ha MOJATOTOBKY M YCTHBIN
OTBET COCTaBJIsIeT | aCTpOHOMHUYECKHIT 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 I PYOeKHBIX KOHTPOJIeH 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. IlpuBectn cxembl BrIoueHuss MKS1 B MuHuManpHOM KoOHUTryparuu c
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 SUYCHKH MaMsITH OCYIIECTBISICTCS KOCBEHHAas
aapecarus sueek 3YIIJ m kakue sIEHKH JTOMYyCKAIOT OOpAIlleHHE MO0 KOCBEHHOMY
aapecy? IlommepkuBaeT Jin MporieccOp KOCBEHHYIO ajpecaruio O0utoB? B kakux
ClIydasix 11eJ1ecoo0pa3Ho MCIOIb30BaHNEe KOCBEHHOM aapecaiun’?
5. Kakue sdeiiku mamsiTh BXOJAT B KJIACC PETUCTPOB CICIMAIBHBIX (DYHKIIHH, 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 TTPeoOpa3oBaTh MOJOKUTEILHOE YUCIO B PAaBHOE MY
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 MOxkHO ocyiiecTBUTh cIBHUT Ha 1 pas3psin
BIIPABO ABYX0aNWTOBOr0 YMciia, pa3MENIEHHOTO B ABYX sSYeiKax 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
SYEUKN TaMsITH, COXPAaHMB 3HAYEHHUS OCTaJbHBIX OHWTOB, 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 3anercTBytorcs npepbiBanue INTO, taiimep-cuetunk T/CO B pexknme
Taiimepa, TaiiMep-cuetunk T/Cl - B pexume cUeTyhMKa BHEIIHUX COOBITHMH, a
MOCJIEOBATENbHBIA MOPT 3alpOrpaMMHUPOBaH TOJBKO HA Mepefadyy B aCHHXPOHHOM

pexume?
13. KakuM o0pa3oM MOXHO pa3/eIUTh NMapajule]bHBIM MOPT HAa BBOJ MH(OpMAaIIMH
nmo 4-M crapmmMm paspsgaM M Ha  BbBIBOA - 10O 4-M  MIaaumuMm?

14. Kakum 00pa3oM MOXHO MPOTPaMMHO IIPOMHBEPTHPOBATH TEKYILEE COCTOSHUE
BBIBOJIOB NAapauIeIbHOTO MOpTa (IMOPT HMCHOJB3YyEeTCsl HAa BBIBOA HH(OpMAIu)?
15. Kakum 006pa3oM MOXHO IPOrpaMMHO YCTaHOBUTH Ha BBIBOJIE CTAPIIETO pas3psia
NapaJJIeIbHOIO NOPTA HAIPSDHKEHUE BBICOKOIO JIOTMUECKOIO 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 HpepbiBaHUM 1mo komanae MOV IP, #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 OOCIyXKMBaHHUE TPEPHIBAHUS 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. KakuMm oOpa3oM MOXKHO 3alporpaMMUpOBaTh IMOCIEIOBATEIbHBIA HOPT Ha
reHepanuio Ha BbIBoJIe TxD HEmpephIBHOTO CHTHAjla MPSIMOYTOJIBHON (OPMBI CO
CKBaXKHOCTBIO 27

21. ApxuTekTtypa MHKpOKOHTposuiepoB cpennero cemeictBa (PIC 16Cxxx):
pa3psaHOCTh, cucTeMa KomaHa. Kakum o0pa3oM BO3MOXHO MEpEeKIoYeHue O0aHKOB
NaMATH JAaHHBIX, ,CTPAHUIL TAMSITH KOMaHa?

22. MoxHo 11 ogHou koMaHaoi oOpamieHust k peructpy STATUS usmenuts ¢uaru
Z,DCu C?

23. Kak pa3pemmts npeposiBanusi TMRO ¢ unrepsanom 10 M/cek nmpu yacToTe KBapua
10 mI'11?

24.YeMm oTiIMYaETCS MPHUCOEIWHEHUE TUCKPETHBIX JaTYMKOB TUIIA «CYXOU KOHTAKT»
Kk koHTpoJuiepoM MKS1 u PIC? Jlate nmpumepsl IpOrpaMMHON peai3aluu.

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



26. Ha xakoMm Taiimepe MHKpOKOHTposuiepoB cpemHero cemeiictBa (PIC 16Cxxx)
BO3MOKHO 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 TOTPEUTHOCTh U3MEPEHUS U YCIIOBUS JOCTUKEHUS.

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

29. Kak oOecneunTh CTaOWIM3AIMI0 CKOPOCTH BpAlllEHUs JJIEKTPOJBUTATENs
noctossHHOro Toka B jguanazone 100-3000 o6/mMuH, ¢ [MaTYMKOM BpalleHUs 2
UMIT/000pOoT, ucnonb3ys pexxkuMm MM MUKpOKOHTPOJIIIEPOB CPEIHEr0 CeMEHCTBa
(PIC 16Cxxx)?

30. Kak nepekiirouaTh CTpaHULbl naMaTu MuKponpoueccopa Z 80181 nns nepexona
Ha Jpyryl mnporpammy ainuHoM a0 64 KOaiT npu u3MeHeHuu pexuma paboThI
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 151 pyOes;KHOr0 KOHTPOJIA 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 (HKCAIMM B KPAWHWX ITOJOXKEHUSX MaHHUITYJISTOPOB
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 pa6OTLI.

6.4.6 TecT AJ1s1 HeycCNeBaOIINX CTY/IEHTOB
1. Kak wu3MeHHTCS BpeMsl BBINOJTHCHHS MPOTPAMMHOIO IIUKIIA TIPH
pa3perieHHBIX TPEPhIBAHUSIX ?
a) YBEJIMYUTCS
0) HE U3BMEHUTCS
B) YMEHBIIUTCS
I') CHayaja yBeJIMIUTCS, 3aTeM — YMCHBIIIUTCS
2. B yeM riaBHOE IPEUMYIIECTBO MUKPOMPOILIECCOPHOI CUCTEMBI?
a) BBICOKOE OBICTPOJICHCTBHE
0) Manoe sHepronoTpedIcHNe
B) HU3Kasi CTOUMOCTh
I') BBICOKast THOKOCTh



3. Kakoif peructp u3 NEPEUMCICHHBIX HUXE HE IMO3BOJSET BBITIOIHSTH
KOCBEHHYIO aJIpecaluio:
a) aKKyMYyJISATOp;
0) R1,
B) R5;
r) SER npuemo/nepeaaTyuk mociaeaoBaTeILHOTO KaHasa;
1) CYETUYNK KOMaHI,
€) BCE TMEPEYHCIICHHBIE BBIMIC DSJIEMEHTHI TO3BOJIAIOT BBITOIHITh
KOCBEHHYIO aJIpecaluio.
4. KakuM OJI0KOM MOTYT OBITh 3aMEHEHBI OJIOKH, Tpaduueckoe 0003HAUCHHE
KOTOPBIX MPUBEICHO HIDKE?

—

5. Ha yeM ocHOBaH MporpamMMHBIN METOJ MOJIaBJICHUS «JIpede3ra) KOHTAKTOB
pPOT BBOJIE JAHHBIX B MUKPOKOHTPOJLIEP?
a) Ha YBEJIMYEHUHU YaCTOTHI OIpoca
0) Ha UCMOJIb30BAHUM CTICIIUATIBHBIX KOMAaH/]I IMOJJABJICHUS «JIpede3ra»
B) Ha OJIOKUPOBKE COOTBETCTBYIOILIETO MOPTA HA BpeMs «Ipede3ra
I) Ha TMOBTOPEHUM YTEHUSI uyepe3 HEOOIbIION HHTEpBAl BPEMEHU U
CpPaBHEHHH PE3yJIbTATOB.
6.5 ®oHa OLIEHOYHBIX CPEICTB
[Tonuplit  OaHK 3aMaHWil A7l TEKYIIEro, pPyOEXKHBIX KOHTpOJEH U
MPOMEKYTOUYHOM aTTeCTAallMd IO JUCLMIUIMHE, IOKAa3aTelld, KPUTEPUHU, IIKAJIbI
OLICHUBAHUSI KOMIETEHIIUI, METOJIMYECKUE MATEPUAIIbI, ONPEIECIAIONINE TPOLIEAY P
OIICHUBAHUSI 0OpPa30BATENIbHBIX PE3YJbTATOB, MPUBEICHBI B Y4€OHO-METOAMYECKOM
KOMILIEKCE JUCHUTUIAHBI.

7. OCHOBHASA U JONNOJIHUTEJIBHASA YYEBHAS JIMTEPATYPA
7.1. OcHOBHasl yueOHas1 JIUTepPaTypa
1. HoBuxoB 10.B. OCHOBBI MUKpPONPOLECCOPHON TEXHUKH: KypC JEKLHHA. —
M.:nTepueT-yHuBepcuteT nHGOopMamoHHbIX Texnonoruii, 2003-2004. — 432c.
2. ApXWUTEKTYpbl M TOIOJOTMH MHOTOMPOIECCOPHBIX BBIUNCIUTEIBHBIX
CHUCTeM: Kypc Jeknuii: yueoHoe nocobue / A.B.bormanos [u ap.]; M.: UnTepHer-
YHuuBepcutet nHGOpMaIMOHHBIX TexHooru#, 2004. - 170c.

7.2. lonoJiHUTeIbHAA YUyeOHAas1 JIMTepaTypa

1. OcHOBBI MUKpOIpOIECCOpHOU TeXHHUKU. Kypc nekuuil s CTyA€HTOB IO
cneruanbHocT  «llpuknagnas wHpOpMatukay M.  HHTepHET-YHHBEpCHUTET
uH(popMaImoHHbIX TexHonoruii. 2004. 432 c.

2. B.C. SuenkoB. Mukpokontposuiepsl MicroCHIP. TIpaktudeckoe
pykoBoacTBo. CxeMsbl, mpuMepbl nporpamm, onucanue. M3n. Mocksa, ['opsuas
muHug-Tenexom. 2005 r.

3. Mukponpoueccoppl ¥ MHUKpoOBM B cucremMax aBTOMaTH4ECKOTrO

1



ynpasneHusi: CrpaBounuk/C.T. XBom, H.H. Bapnunckuii, E.A. Tlonos; mox oOmi.
Pen. C.T. XBomia. - JI. : Mamunoctpoenue, 1987.

4. IIpenxko M. PykoBojacTBo 1o MukpokoHTpoyiepaM. Tom 1. M.:Iloctmapker,
2001 —415c.:u.

5. [Ipeako M. PykoBojicTBO 10 MUKpOKOHTpoJiiepaM. Tom 2. M.:IToctmapker,
2001 — 488c.:u.

6. Muxkpormnpoiieccopbl U MHKPOIPOIECCOPHBIE KOMILIEKTHI WHTErPaJIbHbBIX
mukpocxem: CmpaBounuk: B 2 T1./H.H. AsepssnoB, A.W. bepesenko, ..
bopmienko u np.; Ilox pen. B.A. [llaxnoBa.-M. : Paano u cBa3p, 1988.

7. MuxkpoOBM: B 8 xH.: [Ipaktuueckoe nocooue/Ilox pexn. JI.H.IIpecnyxuna.
Ku. 3. CewmeiictBo OBM «Onextponnka Kl1»/A.B. Koosummackuii, A.B. ['opsues,
H.I'. Cab6anam, B.B. [Iponenko - M.:Beicii.ik.,, 1988 u mocienyromue n3nanms.

8. MsiueB A.A., CrenanoB B.H. Ilepconansusie 9BM u mukpo2BM.OcHOBBI
opranuzanuu.CrnpaBounuk - M. :Paguo u cBs3p, 1991,

8. YAEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS

1. Takraes B.B. IloarotoBka, TpaHCHSLKS W TPOTPaMMHOE TECTUPOBAHHE
CUCTEMBI KOMaH1. MeToandeckue ykazanus K 1abopaTopHoil paboTe Mo TUCHIUTLITNHE
«MUKPOKOHTPOJIIEPHl U MHKPOIPOIIECCOPhl B cUcTeMax ympasienus» // B.B.
Takraes, O.B. [Imutpuesa. Kypran: KI'Y. 2014. — 28 c.

2. Takraes B.B. H3zyuenume cpenpr nporpammupoBanuss KOHI'PA® nna
pa3pabOTKK TporpaMM Ha s3bIKe (YHKIIMOHAIBHBIX OJIOKOB. MeTonuueckue
yKa3aHus K JabopaTopHOl paboTe Mo JucHUIUIMHE «MUKPOKOHTPOJUIEPH U
MUKpOTpoIieccopbl B cuctemax ympasienus» // B.B. Takrae, O.B. [IMurpuena.
Kypran: KI'Y. 2014. - 32 c.

3. Takraee B.B. IIporpammupyemsiii  kontpomuiep KE/P-2 B
apToMarn3upoBaHHou ['3Y Meroauueckue ykazaHusi K MPAKTUUECKOMY 3aHSATHUIO U
CaMOCTOATENBbHON paboTe 1o Kypcy «MUKPOKOHTPOIIEPHI U MHUKPOMPOIECCOPHI B
cuctemax ympasienus» // B.B. Takraes. Kypran: KI'Y. 2005. — 30 c.

4. Kapnos E.K. TIlporpamMMmHO-7I0THYECKOE YyIpaBieHHE JTaOOPATOPHBIM
nHeBMmatudeckuM creHaom FESTO na ocHoBe konTposmiepa OMRON CJIM.
MeTtonuueckue ykazaHus K IPaKTUIECKOMY 3aHATHIO U CAMOCTOSITEILHOM paboTe 1o

Kypcy «MHUKPOKOHTPOJIJIEPHI U MUKPOIPOLECCOPHI B cucteMax ynpasienus» // E.K.
Kapnos. Kypran: KI'Y. 2016. - 32 c.

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBIE 151 OCBOEHUA JUCHUITJIMHBI

1. CemeiicTBo MHUKPOKOHTPOJIJIEPOB Microchip PICI6.
www.microchip.com.ru/PIC16F/P1C16.html

2. M3TA:O06yuarore Buaecoposmku. Pab6ora B mporpamme KOHCOJIb.
PaboTta B porpamme KOHTAP APM. Buneo-uacTpykunm.
www.mzta.ru/obuchenie/video.html

3. Kontpomnepst SIEMENS. S3eix STEP 7. www.step7-pro.ru



10. ”TH®OPMALIMNOHHBIE TEXHOJIOT'UNA,
ITPOI'PAMMHOE OBECIIEYHEHHUE
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

1. 9BbC «JIanb»
2.9BC»KoHCYNbTaHT CTYIEHTa»

3. ObC «Znanium.comy

4 »I"apaHT» - CipaBOYHO-NIPABOBAsl CUCTEMA

11. MATEPUAJILHO-TEXHUYECKOE OBECITIEYEHUE
JUCLHUTIJIMHBI

MaTtepuaibHO-TEXHIYECKOE 00SCTICUCHHE MTOPeATU3aIUHN TUCIIUTLIAHBI
OCYIIECTBIISIETCS B cOOTBETCTBUU ¢ TpeOboBanusMu OI'OC BO mno ganHoi
oOpa3zoBaTeIpHOM ITpOrpaMmMe

12. Jlas1 CTYyAE€HTOB, O0y4YalomMXCs C MCMOJb30BAHHEM JAMCTAHIMOHHBIX

00pa3oBaTeJbHbIX TEXHOJIOT U

[Ipu ucnosb30BaHUM JIEKTPOHHOTO OOYUEHHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHosorui ( ganee 90 u JOT) 3aHATHS MOTHOCTHIO WJIM YaCTUYHO MPOBOASTCS B
pexumMe onnaiiH. O0beM TUCHUIUIMHBI U paclpeieSIeHUe Harpy3Ku Mo BUJaM padoT

cooTBeTCTBYET II. 4.1. Pacnpenenenue 6anaoB COOTBETCTBYET 1. 6.2, MO0 MOXKET

OBITh U3BMEHEHO B COOTBETCTBUHM C pellleHHeM Kadeapsl, B ciaydae nepexoaa Ha 0
u JIOT B npouecce oOyuenus. Pemenne kapeapsl 00 UCIONb3yEMBIX TEXHOJIOTUAX U
CHUCTEME OLICHUBAHUSI TOCTUKEHHUI 00y4arouxcsi MPUHUMAETCS ¢ YI4€TOM MHEHUSI

BEIYIIIETO MPEToAaBaTeNsl U IOBOJAUTCS JI0 CBEJCHUSI 00YyJarOIIXCsI



[MTPMJIOXXKEHME 1

AHHOTaIMs K paboydeil mporpaMme JTUCIHUIUIMHBI
«MuKponpoueccopHbie YCTPOUCTBA»

o0pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00Pa30BaHUS —
nporpaMMbl OakanaBpuara

27.03.04 — YnpaBJ/ieHHe B TEXHUYECKUX CHCTEMax
HanpasneHnHocTs:
ABTOMATHKA U POOOTOTEXHUYECKHE CHCTEMBI

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

ConeprxaHne JUCHUIUIMHBI

ApXHUTEKTypa MUKPOKOHTPOJIJIEPOB Ha IpuMepe Hanbosee nomyiasipasix 18080,
80C51, PIC 16, ycrpolicTBa CONpsKEHUSI CUCTEM NMPOMBINUIEHHONM aBTOMAaTH3alUN
TEXHOJIOTUYECKHX IMPOILIECCOB, CXEMOTEXHHKAa U alroOJIOKH JI@HHBIX CHCTEM.
W3yyeHue KOHCTPYKUMH, XapaKTEPUCTUK M  OCOOEHHOCTEW  3KCIUTyaTaluu
MUKPOKOHTPOJUIEPOB W  MHKPOIIPOLIECCOPHBIX YCTPOMCTB TMpPU aBTOMATU3ALMU
TEXHOJIOTHYECKHX MPOLECCOB OOLIEIPOMBIIIIEHHOTO M OTPACiI€BOr0 MPUMEHEHHS,
METOJUK HX BBIOOpa M pacyera IMpH NPOCKTUPOBAHUM ABTOMATHU3WPOBAHHBIX U
aBTOMATUYECKUX CUCTEM YIPABJICHUS TEXHOJIOTMUYECKUMU O0OBEKTaMHU.



JIMCT
Perucrpanum m3MeHEHHWI (IOMOJIHEHM) B pabodyio MporpaMMy ydeOHOMH

JUCHUTUTMHBL «MUKPOTPOIIECCOPHBIE YCTPOMCTBAY

N3menenust/ nonoaHeHus: B pabovyro mporpaMmy

Ha 20 /20  y4eOHbIil rox:

OTBETCTBEHHBIN MTPENO/IaBaTEIb / /

N3menenus yreepxaeHbl Ha 3acenannu AT «  » 20 T

IIporokom Ne

3aBenytouuid kadenpoit »  » 20 T

N3meHenus/ 1onogHeHus: B pabovyro mporpaMmy

Ha20 /20  yueOHblil roA:

OTBETCTBEHHBIN MPENOJABATEND / /

N3menenus yrBepxkacHsl Ha 3acenannu AL« » 20 T

IIporokom Ne

3aBenyromuii kaheapon » » 20 T.







