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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
AyIMTOpHBIE 3aHATHS (KOHTAKTHasA 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 npomexyTouHOll aTTeCTAlIMU 3auér 3auér
OO01mas TpyA0eMKOCTb M CUUILIHHBI U 108 108

TPYAOEMKOCTD II0 CEMECTPaAM:

3aouHas popma o0yueHMsI

Bun yuebnoit paboTbl Ha Bcro auc- Cemectp

LUILUTUHY 7

AyIuTOpHBIC 3aHATHS (KOHTAKTHASA 10 10

paboTa c npenogaBaresieM), BCero

4acoB

B TOM 4MHcJe:

Jlexuun 2 2

JlabopaTopHbie pabOThI 8 8

ITpakTryeckue 3aHATUS - -

CamocrosiTesibHas padoTa, BCero 98 98

4acoB B TOM YHCJIE:

KonTtposnbHbie paboThI 18 18

[TonroToBka K 3a4ety 18 18

Jlpyrue BUIBI CAMOCTOSTEIIBHON pabOThI 62 62

Bua npoMeKyTo4HOM aTTecTalnu 3auér 3auér

OO6mas Tpy10eMKOCTb THCIUTIIHHBI H 108 108

TPYA0EMKOCThb 10 ceMecTpam:




2. MECTO JAUCHUIIJIMHBI
B CTPYKTYPE OBPA3OBATEJBHOMW MPOTPAMMBI

JucuunnvHa «MUKPOKOHTPOJUIEpPEl W MHUKPOIPOIIECCOPHI B CHUCTEMax
yIpaBJeHUs» OTHOCHUTCS K 4YacTH, (POpMUpYyeMON y4acTHHMKaMH OOpa30BaTeJIbHBIX
OoTHoIIIeHHH 6s10ka B1. SIBisieTcss TUCHIUIUIMHOMN 110 BEIOOPY 00yUaroIIerocs.

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

- OU3MKa;

- DIIEKTPOTEXHUKA U JJIEKTPOHUKA;

- BeluucnuTteabHbIe MallluHbI, CUCTEMBI U CETH;

- ABTOMaTHU3UPOBAHHBIN AIEKTPONPUBO/;

- [IporpammupoBanue 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 ABTOMATHU3HUPOBAHHBIX CHUCTCM), 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 JUIA DIJIEKTPUYECKUX U
MAarHUTHBIX  II€N€H; COBPEMEHHOW  JIIEMEHTHOW  0a3bl  3JEKTPOHHBIX H
MUKpPOIIPOLIECCOPHBIX ~ YCTPOMCTB;  MOpaBWil  OQOPMIIEHUS  KOHCTPYKTOPCKOU
JIOKYMEHTAIUY;

- yMeHHME pa3pabaThiBaTh JJEKTPUUYECKUE NPUHIHUINHAIBHBIE CXEMbl H
IIPOEKTUPOBATH THUIIOBBIE JJIEKTPUYECKHE M DIJIEKTPOHHBIE YCTPOWCTBA; MPUMEHSATH
CBOHU 3HAHUS K PEUICHUIO [TPAKTUYECKUX 3aaY;

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

- OCBOCHHUE CIIEIYIOIIMX KOMIIETEHIIUA HA YPOBHE HE HUXke noporosoro: ITTIK-
1 (cnocoOHOCTH KCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIINH
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
peuieHust npoOsieM, CBSI3aHHBIX ¢ aBTOMAaTU3alMel MPOU3BOJICTB, BEIOOPE HA OCHOBE
aHajgu3a BapUaHTOB ONTUMAJILHOIO MPOTHO3UPOBAHUS TOCIEACTBUI PEIICHHS),
OIIK-5 (crmocoOHOCTh ydYacTBOBaTh B pPa3pabOTKe TEXHUYECKOW JTOKYMEHTAIIHUH,
CBSI3aHHOM ¢ MPO(ECCUOHAIBHOMN JEATEIHHOCTHIO),

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



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

OIIK-3 (cmocoOHOCTh HCMOJIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH, TEXHHUKY, MPUKJIAAHBIC MPOTPaMMHBIC CPEICTBA IMPH PEIICHUU 3aj]1a4
poheCCUOHAIBHON JIEITEIIBHOCTH),

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

[TK-8 (crmocoOHOCTH BBHITIOIHATH pa0OThI IO aBTOMATU3AIMU TEXHOJIOTUYECKUX
MPOIIECCOB U TPOM3BOJACTB, MX OOCCHEUYCHHUIO CPEACTBAMU aBTOMATH3AINH H
yOpaBJEHUsl, TOTOBHOCTHIO HCHOJIb30BaTh COBPEMEHHBIE METOJIBl U CpPEICTBA
aBTOMAaTH3allMM, KOHTPOJIA, NUArHOCTHUKHU, WCHBITAHUM M yIpaBJICHUS MPOIECCAMH,
YKW3HEHHBIM IIUKJIOM MPOIYKIIMHU U €€ KaueCTBOM),

[IK-26 (cmocoOHOCTh y4yacTBOBaTh B OpraHU3aIlldd NPHUEMKH W OCBOCHHS
BBOJIUMBIX B OJKCIUTyaTallMil0 OOOpYJAOBaHUSA, TEXHHUYECKHX CPEJICTB U CHCTEM
aBTOMAaTH3allMK, KOHTPOJIS, TUATHOCTUKH, UCTIBITAHUHN U yIIPaBICHUSA).

3. HJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS

Lleapi0 OCBOCHUS TUCHUILIMHBI « MUKPOKOHTPOJUIEPHI B MHKPOIIPOLIECCOPHI 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, HMHTEep(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  OJKCIUTyaTalldd  MHKPOKOHTPOJICPOB M MHMKPOIIPOIICCCOPHBIX
YCTPOMCTB MPU aBTOMATHU3AIMH TEXHOJIOTHYCCKUX IPOIIECCOB OOIIEITPOMBIIIICHHOTO
U OTPACIICBOrO MPUMEHEHHMS, METOJUK MX BBIOOpa M pacyeTa IPH IPOCKTHPOBAHUU
aBTOMATU3HPOBAHHBIX M aBTOMATHYECKUX CHUCTEM YIPABICHHUS TEXHOJIOTHYCCKUMU
00BEKTaAMU.

Komnerenmuu, hopMupyeMbie B pe3yibTaTe 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 O0YyYaIOIIUICS TOKEH:

- 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,
pasianuns cucteMmbl Komaua (s [TK-13);



- 3HaTh CcpeacTBa
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 BBHITIOJIHATH
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 aBTOMAaTH3AllUU
MIPOU3BOJICTBEHHBIX U TEXHOJOTHUECKHUX MPOIIECCOB, TEXHUUECKUX CPEJCTB U CUCTEM
aBTOMATHU3aIlMHA, KOHTPOJIS, JNUATHOCTHKH, HWCIBITAHWH, YMpaBICHUS TPOIECCaMU
(ms TIK-13);

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

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

- Bnamerp HaBBIKAMU KOHTPOJIS, IUArHOCTUKH, 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 TIpolecce HW3YYEHUS JTUCHUIUIMHBI «MUKPOKOHTPOJUIEPHl H
MHUKpPOIIPOIIECCOPHI B CHUCTEMax yIPABICHUS», OICHUBAIOTCS TP ITOMOIIH
OIICHOYHBIX CPEJICTB.

ABTOMATHU3alMM  TCXHOJOIHYCCKHUX  IMPOHCCCOB U

[Inanupyemblie pe3ynbTaThl OOyYEHUS M0 JUCHUILIMHE « MUKPOKOHTPOJIIEPHI U
MUKPOIIPOLECCOPHI B CUCTEMAX YIIPABIEHUS, UHIUKATOPBI JOCTHUKEHUSI
komneteHuuii [1K-13 nepedeHs OlIEHOUHBIX CPEACTB

Ne Kon HaumenoBanue Kopg [Inanupyemsie HaumenoBanue
/T | MHAUKATOpa WHJIKaTOpa TJIAHUPYEMOT pe3ynbTaThl OIICHOYHBIX
JOCTHOKEHHS JIOCTHIKEHHUS 0 pe3yJbTaTa oOyueHus CpEICTB
KOMITETEHITH KOMITETCHIUU 0o0y4eHus
u
1. | UO-1pkas 3uare: npaBwia U | 3 (U-1pk13) | 3Haer: mnpaswia u | Bompockr s
bopmy bopmy cJlauu 3adera
IOJITOTOBKH IMOJITOTOBKH
TEXHHUYECKOTO TEXHUYECKOT'O
3aJ]aHu, 3aJaHM,
oOparteHus 3a obparteHus 3a
KOHCYJIbTalluEed K KOHCYJbTAIlUEH K
pa3paboTUHUKy pa3paboTUUKy
HCTIOJIB3YEMOTO HCIIOJTH3YEMOTO




MII  ycrpoiicTBa MII  ycrpoiicTBa
yIIPaBICHUS yIpaBIeHUS
2. | UI-2nk-13 VYMeTh: Y (M-2nx-13) | Y™meer: Bompocer st
y4acTBOBAaTh B Yy4acTBOBATh B | CauM 3aueTa
paszpaboTke pa3zpaboTke
IIPOEKTOB o IIPOCKTOB o
aBTOMAaTHU3AINH aBTOMAaTHU3AINH
MIPOU3BO/ICTBEHHBI MIPOU3BO/ICTBEHHBI
X u X U
TEXHOJIOTHYECKUX TEXHOJIOTUYECKUX
MIPOLIECCOB, MIPOLIECCOB,
TEXHUYECKUX TEXHUYECKUX
CPEICTB U CHUCTEM CPEIICTB M CUCTEM
aBTOMaTH3allHH, aBTOMaTH3AaIlHH,
KOHTPOJIS, KOHTPOJIS,
JMAarHOCTHKH, JMarHOCTHUKH,
UCIIBITaHUH, UCIBITAaHUH,
YIIpaBJICHUS yIIpaBJICHUS
rpoleccaMu nporeccaMmu
3. | WO-3nk-13 Bnaners: B (MJ-3nk-13) | Bmageer: Bompocer st
METOJIaMU MeTOJIaMHU C/1ayu 3a4era
pa3paboTku pa3paboTku
IITOPUTMHUYECKOTO JITOPUTMHUYECKOTO
U [POrpaMMHOTO U TPOTrPaMMHOTO
obecrnieueHus obecrnieueHus
CPEICTB U CUCTEM CPEICTB M CHUCTEM
aBTOMATH3AlMH U aBTOMATH3AlMH U
YIIpaBJICHUS yIIpaBJICHUS
rpoleccaMu nporeccaMmu
4. COIEP/ KAHUE JUCHUIIJINHBI
4.1. YueOHO-TeMaTH4eCKUM NIJIaH
Ounas opma oOydeHus
KosmmmuecTBo yacos
Homep KOHTAKTHOMH padoThI ¢
HaumenoBanme pa3aeJa,
Pybex | pa3nesa, TeMBbI npenojaBarejieM
TeMbI Jlabopatop
Jlekuuu
Hble padoThl
1 BBenenue 2 -
PyGes 1 5 ApxuTeKTypa TPEXITUHHBIX 3 8
MHUKPOIPOIIECCOPHBIX KOMIUIEKTOB
Py6exHblIit KoHTpoab Ne 1 1 -
3 ApxuTekTypa U JOTHYecKas CTPYKTypa 4 8
MUKpomnpoiieccopoB. Cucrema KOMaH]
MUKpPOKOHTpOJLIEPSI I'apBapackoi
PyGex 2 4 1 12
ApXHUTEKTYpHI, pe3usieHTHoe 3Y 1]
Py6exub1il KoHTpoab Ne 2 1 -
5 CucTeMsbl IpepbIBaHUN MUKPOKOHTPOJIJIEPOB 2 -
6 Taiimepsl/cueTunk, peanbHOE BpeMs 1 i
PyGex 3 MUKPOKOHTPOJIJIEPOB
Py6exubiit KoHTpoabs Ne 3 1

7




Bcero: | 16 | | 28

3aouHas popma o0yueHnust

KoauuecTBo yacoB
Homep KOHTAKTHOH paldoThI ¢
HaumenoBanme pa3jaeJa,
pasjeia, npenoaBarTejiemM
TeMbI
TeMBbI Jlabopatop
Jleknun
HbIe pa0d0ThbI
1 BBenenue 0,5 -
2 ApXUTEKTypa  TPEXIIMHHBIX  MHKPOIPOIIECCOPHBIX 05 9
KOMIIJIEKTOB ’
3 Apxurektypa u Joru4ecKast CTPYKTypa 05 2
MUKporiporieccopoB. CrucremMa KOMaH/1 '
4 MuxkpokoHTposiepbl  ["apBapACKOW  apXUTEKTYpHI, 05 2
pesunentaoe 3YI1J] '
5 Cuctembl IPEPHIBAHUI MUKPOKOHTPOJICPOB 1 2
Bcero: 2 8

4.2. ConepskaHue JIEKIIMOHHBIX 3aHATHA

Tema 1. Beeoenue
ApXHUTEKTypa  MHUKpPONPOLECCOPOB W MHUKPONPOLECCOPHBIX  CHUCTEM,
anmnaparHasi ¥ mporpaMmHasi opranusanus GpynkurnonupoBanuss OMOBM Crpykrypa
y4eOHOro Kypca.

Tema 2. Apxumexmypa mpexuiuHHbIX MUKPORPOUECCOPHBIX KOMNIIEKN 06
ApXHUTEKTypa TPEXIIUHHBIX MHUKPOIPOILIECCOPHBIX KOMIUIEKTOB. OOpaboTka
MUKPOKOHTPOJIJIEPOM JAUCKPETHBIX U aHAJIOTOBBIX CUTHAIOB, (UIbTparus, 0oproda ¢
«apede3romy». [IpUHIUIBI TOCTPOCHUS CUCTEMBI YIPABJICHUS TPYIIIOBON 3aMEpHON
YCTaHOBKOH.

Tema 3. Apxumexkmypa u 102uueckan cmpykmypa mukponpoyeccopoé. Cucmema
KOMano
OnHokpuctambHble  MUKpOOBM:  apxutekrypa, JOTHYecKas CTPYKTypa,
cuctema komana. ['pynna komana onepauuii ¢ ouramu. dopmupoBaHue MPU3HAKOB
PE3YIBTATOB BBINOJHEHUS KOMAH/IBI.

Tema 4. Muxkpoxkoumponnepuol I'apeapockoii apxumexmypel, pezudenmnoe 3YII/[

Kontpomnep unrepdetica nepudepun, mopThl BBOIa-BhIBOJIA, CPABHUTEIILHBIN
aHaau3 C  KBa3WJBYHAalpaBJIE€HHbIMU  mopramu. [lpuHnun  gelcTBus
KJaccuurarus.

Tema 5. Cucmemot npepvléanuii MUKPOKOHMPOJI1EPOE
OcHOBHBIE MAapaMeTpbl CHUCTEMBI IPEPBIBAHMI: BEKTOp IPEPBIBAHMUIA,
MacCKHpOBaHUE, BPEMs Mepexojia K mporpaMme oOpabOTKH MPEpbIBaHUSI, HACBIILIEHNE
CHUCTEMBI IIPEPHIBAHUM.



Tema 6. Taitmepovr/cuemuuku, peaivHoe epema MUKPOKOHMPOINEPOE
Ha3znauenne u pexumbl pabOThl TailMEpOB: TEPMUHAIBHBIA M MeaHjp.
Cny>x0b1 BpeMeHH, 1ocienoBarenbubie kanaibl, Moayiaun CCP, HINM.

4.3. JlabopaTopHbie 3aHATHUS

HopMmaTuB BpeMenu, yac.
Homep HaumenoBanue .
HaumenoBanme j1adbopaTopHoit
paszneda, paszjaeda, paGoThI Ounasn 3aounas
TeMBbI TEeMBbI ¢popma dopma
o0y4eHust 00y4eHust
ApxuTeKTypa [TonroroBka,  TpaHcuALud U
TPEXUIMHHBIX POrpaMMHOE TECTUPOBAHUE 4 2
5 MUKPOIIPOLIECCOPHBIX | CUCTEMbI KOMaH ]l
KOMILIEKTOB Pa3paboTka u oTnaaka nporpamMmm
quist koutposuiepa KEJIP-2 na 4 -
0a3e mukponpoieccopa KP580
ApxuTeKTypa u| U3yyenue cpenbl
3 jJoruyeckas crpykrypa| nporpammupoBanus KOHI'PAD 4 2
MHUKPOIIPOLIECCOPOB. Ui pa3padOTKKW MporpaMM Ha
Cucrema KOMaH]l A3bIKe (DYHKIIMOHAIBHBIX OJIOKOB
MUKpOKOHTPOILIEPHI [TporpamMmmupoBanue 4 2
["apBapickoit kouTposuiepa OMRON CJ-1M
ApPXUTEKTYPHI, [TporpamMmmupoBanue
pesunentHoe 3YII/] koHTpoiutiepoB  MA8, MC6 ¢ 4 -
AHAJIOTOBBIM BXOJOM
4 IIporpammupoBanue
KOHTpOJIIEpa MC8.3 JUISL
YIIPABJICHUS 4 -
TEIIOpACIIPEACIUTEILHBIM
000pyTI0BaHEM
PyGexxHbIi KOHTPOJIb 3 4 -
Cucremsl npepsiBanuii| KonTponb OBICTPOTEKYILINX
5 MHUKPOKOHTPOJUIEPOB IIPOLIECCOB, TOHATHE INPUHLUIA - 2
00paboTKK IpephIBaHUM TaliMepa
Bcero: 28 8

4.4. KourpoabHas padora
(mmst oOy4varoruxcst 3a049HOM (HOpMbl 0OYUESHUS)

KontponbHas paboTa Ha TeMy C 3aJaHUEM KOJUYECTBA WHUIIMATUBHBIX
JUCKPETHBIX CHUTHAJIOB, MPEBBIIIAIONIETO KOJUYECTBO BHEIIHUX 3allpOCOB Ha
npepbiBanne MIT 80C51 mnst ompexnenenust crmocoba OpraHuU3aIldé OMEPATUBHOTO
onmpoca WJIM Ha TeMy C 3aJlaHMeM  [apaMeTPOB AaHAJIOrOBOTO BBIBOJAA IS
koHtposuiepa PIC16 mans pemrennst no nporpamme uHunuanuzanuu [IMM-curnana
M0 MHAUBUIYaIbHBIM UCXOAHBIM JTaHHBIM.

5. METOIUYECKUE YKA3ZAHUA JJIS1 OBYYAIOHINXCA
IO OCBOEHHIO JTUCHUIIJIMHBI




[Ipyn npociymMBaHUM JIEKIMI PEKOMEHIYeTCs B KOHCIEKTE OTMEYaTh BCE
Ba)KHbIE MOMEHTBI, Ha KOTOPBIX 3a0CTPSIET BHUMaHUE IPENnojaBaTellb, B YaCTHOCTU
T€, KOTOpbIE HaIpaBIECHbl HAa KAYECTBEHHOE BBINOJIHEHHE COOTBETCTBYIOIIEH
7a00paToOpHOl pabOTHI.

[IpenogaBaTeneM 3alulaHUPOBAHO HCIOJB30BaHUWE IPU YTEHUU JICKLIUN
TEXHOJIOIMM y4eOHOU nuckyccuu. [loaToMy pekomenayercsi (UKCHpOBaTh IS ceOs
UHTEPECHBIE MOMEHTBI C LEJIbI0 UX aKTUBHOTIO OOCYKJEHUS Ha JUCKYCCUU B KOHLE
JIEKLIHH.

3aJI0rOM Ka4eCTBEHHOTO BBIIOJIHEHHS J1a0OpaTOpHBIX  palOT sABISETCS
CaMOCTOATENIbHAA TNOJIrOTOBKA K HHUM HAKaHyHE MYTEM IOBTOPEHUS MaTEpHAJIOB
Jexiuil. PekoMeHayeTcsi MoAroTOBUTH BOMPOCH IO HESICHBIM MOMEHTaM U 00CYAUTD
UX C IIperoaBaTesieM B Hauaje 1abopaTopHOi pabOThl UM MPAKTUYECKOTO 3aHSATHSL.

JU1st onipeiesieHns CTENEHN YCBOCHHM S JIEKUMOHHOTO MaTepHalia U 3aKpEeIICHUS
OTIEIBHBIX  IIOJIOXKCHWM, HM3y4aeMbIX TEM, Ha IPAKTUYECKHUX  3aHATHAX
IIPENOABATENIEM 3AILUIAHUPOBAHO INPUMEHEHHE TECTOBBIX 3aJaHW U BBIIOJHEHHE
UHAMBUAYAJIBHBIX 3aJad 10 MOJU(UKALUU CTYIAEHTAMM BapUaTUBHOW dYacTu
BBIMIOJIHEHHBIX ~ JabopaTopHbIX  pa®oT.  BaxkHeIM  acmekToM  mpoiiecca
dopMynupoBaHUS W  pELIEHUs 3aJad  SABJISAETCS NPUMEHEHHE CHUCTEMHOIO
UCIOJIb30BaHUs PO(PECCUOHATBHOTO KOHTEKCTA — METO0/1a KOHTEKCTHOIO O0OYy4EHHSI.

[IpenogaBaTeneM 3allaHUPOBAHO MPUMEHEHHE Ha JIAOOPATOPHBIX 3aHATHIX
TEXHOJIOTUIA  pa3BUBAIOIIEHCA KOOIEpaluuu, KOJUIEKTUBHOIO B3aMMOJICHCTBHS,
pa30opa KOHKpeTHbIX cuTyauuii. [lo3TOMy mpuBEeTCTBYeTCS TpPyNIOBOM METOA
BBINIOJIHEHUS JIA0OPAaTOPHBIX padOT M 3alIUTHl OTYETOB, @ TAKXKE B3aMMOOLICHKA U
00CYyXJIeHHE PE3yJIbTATOB BBIIOJIHEHUS JJA0OPATOPHBIX padoT.

JUIst TeKylero KOHTPOJIA YCHEBAEMOCTH MO OYHOM  QopMe 0OydeHus
MPEernoIaBaTesieM UCIOJIb3yeTcsl 0auIbHO-PEUTUHIOBASI CUCTEMA KOHTPOJIA U OLIEHKU
aKaJeMUYECKONM aKTMBHOCTHU. [I03TOMYy HACTOATENBHO PEKOMEHAYETCS TLIATEIBHO
npopalaTheiBaTh MaTepual AUCUUIIIMHBI P CAMOCTOSITENBHON paboTe, y4acTBOBATh
BO Bcex (opmax oOCYXJEHHS W B3aUMOJICUCTBHSA, KaK Ha JIGKIMAX, TaK M Ha
IPAKTUYECKUX U JTA0OPAaTOPHBIX 3aHATHSAX B LIEJSAX JIyUIIEr0 OCBOCHMSI MaTepuasa u
IIOJIyYE€HHS BBICOKOM OLIEHKH I10 PE3YyJIbTaTaM OCBOEHUS JUCLUIUIMHBI.

BoinonHeHne caMOCTOSATENBHONM paboThl IMOAPA3yMEBAET CAMOCTOSTEIBHOE
U3y4eHUE pa3lesioB AMCUMIUIMHBI, MOJATOTOBKY K Ja0OpaTOPHBIM 3aHATHSM, K
PYOEXKHBIM KOHTPOJISIM (1711 00ydarouuxcsi O4HOM (opMbl OOYyUEHHS), BHIITOJIHEHHE
KOHTPOJIbHOM paloThl (11 00yyaromuxcsi 3a04HOM (popmMbl 00yUeHUs1), TOJATOTOBKY
K 324€ETY.

PekomennyemMass TpyJOEMKOCTb CaMOCTOSATEIbHON pabOThl MpeJCTaBieHA B

Tabnuie:
PexomenyeMbIii pekM CaMOCTOSITETHHOM paboThI

Pexomenayemasi
TPYA0€MKOCTb,
HaumeHoBanue aKaj. yac.
BH/IA CAMOCTOSITEJILHOM PadoThI Ounasn 3aouynasn
dpopma dopma
o0y4eHusi | oOy4eHusi
CamocTosiTe/IbHOE M3YUeHHE TeM JUCHUIITHHBI: 30 58
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ApXHUTEKTypa MUKPOIIPOLECCOPOB 5 10

Cucrema xomasnn 18080 5 10

Cuctembl komana 80C51 u PIC 16 5 10

CxeMOTexXHHMKa THITOBBIX TOPTOB BBOJ1a/BBIBO/IA CUCTEM 5 10

3JIEKTPOABTO-MATUKHU
Cucremsl npepsiBanuiit MK 5 10
Cnyx6a Bpemenu MK, raiimepst MI1T 5 8
IMoaroroBka Kk J1a0OpaTOPHBLIM 3aHATHAM (110 1 4. HA 3aHATHE) 6 4
IMoaroroBka k py0e:kHbIM KOHTPOJISIM (110 3 4. K 1 1 2 pyOe:kHOMY 10 _
KOHTPOJIIO M 4 4. K 3 py0e:KHOMY KOHTPOJTI0)

BoinosiHeHHe KOHTPOJIbLHOH PadoThI - 18

IoaroroBka K 3a4ery 18 18

Bcero: 64 98

HpI/IBGTCTByeTC}I BBIIIOJIHCHUC  pa3aciioB CaMOCTOSITEJIbHOM pa6OTI>I B
KOMIIBIOTCPHOM KJIAaCCC Ka(i)eI[pBI «ABTOMaTI/I?)aI_[I/I}I IIPOU3BOACTBCHHBIX ITPOICCCOB).

6. ®OH/I OHEHOYHBLIX CPEJICTB
JJIA ATTECTAIOIMU IO JUCIUITVIMHE
6.1. IlepeyeHb OLICHOYHBIX CPEICTB

1. bannpHO-peUTHMHIOBas CHCTEMa KOHTPOJS M OLEHKM aKaJAeMUYECKOU
aktuBHOCTU oOy4varomuxcst B KI'Y (st ounoit popMbl 0OydeHust)

2. KonrtponbHas padoTta (1151 3204HOM (hOpMBI 00yUEHUS)

3. Oruersl 1o JsabopaTopHbIM paboTaMm (IS OYHOM U 3a04HON QopMm
OOy4YeHHS)

4. baHk 3aaHU U BOMPOCOB K pyOexkHBIM KOHTpOssiM Ne 1, No 2, Ne 3 (ms
O4YHOM (OPMBI OOYUEHHS)
5. baHK 3a7aHUI ¥ BOIIPOCOB K 3a4ETY
6.2. Cucrema 0a/LUIbHO-PEITUHIOBOV OLIEHKH
patoThl 00y4AOIUXCA MO TUCHUILINHE
Ne | HaumenoBan
Conepxanue
uc
Ounas popma o0yueHust

1 | Pacnpenenen Pacnpenenenue 6amioB

re 0ayuioB 3a Brimonaern

CEMECTPBHI T10 Bun Hocemenn | ¢ y 3amura Pybexubt | Pybewrtr | Pybexubl

v € JICKIINN u u nu .
BHJIaM yueOHo OTYETOB 1O 3auér
o AKTUBHOCTH KOHTPOJIb KOHTPOJIb KOHTPOJIb

yueOHOU paboThI: HA HUX nabopatopH Nol No2 No3

paboThl, bIM paboTam

CPOKH Cllayu

yue6HOit bamibna

paGoTHI s Tlo 16 Tlo 24 Jo10 | Jlo10 | Jol0 | Jlo30

(noBoasaTca | OUCHKA:




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

IIpumeua
HUS:

8 nexumii 5
u
nabopaTopH
MIPAKTUK
BIX PaboT IO
o 2
46amia
oammy

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

60 1 MeHee 0ajII0B — HE 3aQ4ET;
61...100 — 3auér;

Kpurepun nonycka k
IIPOMEKYTOUHOU
aTTeCcTalluH,
BO3MOXXHOCTH
MOJTy4YEeHUs
aBTOMATHUYECKOTr'0 3a4eTa
(3K3aMeHaIMOHHOMI
OIICHKH ) TIO
JUCLUIIIMHE,
BO3MO>XHOCTh
MOJIy4eHUs: OOHYCHBIX
0aioB

Jis  pomycka K MPOMEKYTOYHOM — aTTECTallud IO
JUCLUHUIUIMHE 32 ceMecTp (3ayeTy) OOydaroluiics I0JDKEH
HaOpaTh O UTOTaM TEKYILIETo U PyOeKHOTO KOHTPOJIeH HE MeHee
51 6amna .B cnyuae ecnu oOyuatomuiics Habpan menee 51 6armna,
TO K aTTECTAI[MOHHBIM HCIIBITAHUSIM OH HE JIOITYCKaeTCs

Jns momydeHust 3adera 0e3 MPOBEICHUS MPOIETyPHI
MPOMEXKYTOUHOM  aTTecTallud  0oOydaromeMycss Heo0X0IuMO
HaOpaTh B X0JI€ TEKYLIET0 U PyOEKHBIX KOHTpoJied He MeHee 61
O6amra. B sTtom ciydae uTor OaisIbHOM OLIEHKH, MOIy4yaeMoOu
oOyyaromuMmcsi 0e3 TPOBENEHHs MPOLEIYPHl MPOMEKYTOUHOU
aTTecTalliu, OINpeAeNseTcs M0 KOIWYecTBY OayuioB, HaOpaHHBIX
UM B XOJ€ TEKyLIero u pyOexHbIX KoHTposieu. Ilpu atom, Ha
YCMOTpEHHE MpernoaaBarelis, OamibHas OLEHKAa O0y4arolerocs
MOJKET OBITh TOBBIIIEHA 33 CYET IOJYYEHHUS JOMOJHUTEIHHBIX
0aJuIoB 3a aKaJIEMUYECKYI0 aKTUBHOCTb.

OOyuaromuiics, UMEIOIUN IPaBO Ha MOJIYYEHHE OLIEHKU
0e3 mpoBedeHUS MPOLEAYpPhl TMPOMEKYTOYHOW aTTecTalluH,
MOJKET MOBBICUTDH €€ IIyTEM CJIa4l aTTECTAllMOHHOTO UCIBITAaHUS.
B cnydae mnomydeHus oOyyarommuMmcsi Ha aTTECTAllMOHHOM
ucnbiTanuu 0 6aJIOB UTOT Oa/UIBHOW OIIEHKU MO JTUCHHUIIINHE
HE CHMIKAETCSl.

3a aKkaJeMHYECKyl0 aKTHMBHOCTb B XOIE OCBOCHHS
JTUCHUTIIMHBI , y4acTHE B YUEOHOM, HAy4YHO-UCCIIEI0BATEIbCKOM,

CIIOPTUBHOM,  KyJIbTYPHO-TBOPYECKOH U OOIIECTBEHHOM
NEATeTLHOCTH  O0y4aromeMycsi MOTyT OBITh ~ HA4YUCJICHBI
JIOTIOJIHUTEJIbHBIE Oasbl. MakcumanbHoe KOJIMYECTBO

JIOTIOJTHUTENFHBIX 0a/uIoB 3a aKaJeMHUUYeCKYyl0 aKTUBHOCTH I10
OJITHOM mucuMIIINHE cocTaBiseT 30.

OcHoBaHUEM JJisi TOJYYEHUs JTOTOJIHUTEIBHBIX 0aslioB
SIBIISTFOTCSI
- BBLINOJHEHHE JOHOIHUTEIBHBIX 3aJaHUil 10 JUCIUILUINHE
JOTIOTHUTEIbHBIC OaJlIbl HAUUCIISIOTCS IPETIoIaBaTelieM;
- ydacTde B TEYEHHE ceMecTpa B ydeOHOH, Hay4HO-
HCCJIEI0BATENbCKOM, CHOPTUBHOM, KYyJIbTYPHO-TBOPYECKOH U
oOmrecTBeHHOM nesarenpHoCcTH KIY.




4 | ®opmbl ¥ BUIIBI YUeOHOM | B cimyuae ecnu k MpoMeXyTOUHOM aTTecTalluu (3a4eTy) HaOpaHa
paboThI I cymma Mmenee 51 Oamnma, oOydaroniemycst He0OXoqUMO HalOpaTthb
HEYCIEeBaroIIUX HE/OCTalollee KOJIMYECTBO OauIOB 3a CYET BBIIOJHEHUS
(BOCCTAaHOBMBIIMXCS HA | JOTOJHUTEIbHBIX 3aJaHUil, 10 KOHIAa IOCJenHEH (3a4eTHON)
Kypce OOy4eHHS) HEJIEIN CeMeCTpa.
o0yJaromuxcs s JIMKBUAAUs aKaJeMHUYECKUX 3aJ0JDKEHHOCTEW, BO3HUKIINX H3-
HOJTyYEeHHUs 3a  Pa3sHOCTM B Yy4YyeOHbIX IUIaHAX IMp I[EpeBOAe WU
HE/IOCTAIONINX OAJIOB B | BOCCTaHOBIICHHH, POBOUTCS nyTeM BBITTOJIHEHUS
KOHIIE ceMecTpa JIONIOJIHUTENbHBIX ~ 3a7aHui, ¢opmMa U 00BEM  KOTOPBIX

OIpEAEIIAETCS IPENOoIaBaTEIEM

6.3. Ilpouenypa oneHUBaHHUSA Pe3yJIbTATOB OCBOCHHS JUCHMILIUHbBI

B kauectBe mepBoro pyOeHOTO KOHTPOJS HCHOJb3YyeTcs Takas gopma, Kak
KOHTpOJIbHAs paboTa Ha TEMY C 3aJlaHMEM KOJIMYECTBAa MHUIIMATUBHBIX TUCKPETHBIX
CUTHAJIOB, MPEBBIIIAIONIETO KOJMYECTBO BHEIIHUX 3alpocoB Ha mpepbiBaHue MII
80CS51 nns onpenesneHus: cocoda opraHu3aliyd ONEPATUBHOTO OMPOCa; KOHTPOIbHAsS
paboTa Ha TeMy C 3aJaHMEM [apaMeTPOB aHAJIOrOBOIO BBIBOJA JJII KOHTPOJUIEpA
PIC16 nns pemenus nmo nporpamme naunmanusanuu LHM-curnana.

Ha BTOpOoM u TpeTbeM pyOeXHBIX KOHTPOJIAX OOyYaroUIMecs BBINOJHAIOT
WHIUBUYAJIbHBIE 33JaHUsl M0 MOJAU(PUKAIUKA B BapUATUBHON YacCTH BBINOJHEHHBIX
71a00paTOPHBIX PA0OT WIIM TECTOBBIC 3aJaHUS.

Ha BemmonHeHue 3agaHuid npu  pyOeKHOM KOHTpoJie oOyuaromnieMycs
OTBOAUTCS BpeMsi He meHee 30 MUHYT.

[IpenogaBaTenp oOleHMBAeT B OajlaXx pe3yJbTaThl BBIIOJHEHUS KaXKIOrO
pyOEKHOr0o KOHTPOJISI U 3aHOCUT B BE€JAOMOCTh yuéTa TeKyllel ycrneBaemMocTu. Eciu
3aJJaHus BBIINOJIHEHBI 0€3 OIMOO0K, TO OHU olleHHBatoTcs B 10 6amioB . Eciu cHavana
3aJjaHue OBLJIO BBIMOJIHEHO HEBEPHO U MOTpeboBasiack paboTa HaJl OUIMOKaMH, TO 1O
BBIMIOJIHEHUH €€, CTYAEHT Mojyd4aeT 1o 6 0ajuioB 3a MepBbI U BTOPOIl pyOexkHbIE
KOHTpoJiu U 10 6asyoB — 3a TpeTui.

HUroroBas  arrectauus  paOoThl  oOydarommMxcs MO  JUCUHUILIMHE
«MHKPOKOHTPOJIIEPHI U MUKPOIIPOLIECCOPBI B CUCTEMAX YIPaBICHUS» MPOU3BOIUTCS
no OwieraMm, CcOJEpXKallUM JBa BOIpOCa. 3a KaxAbld MPAaBUIbHBIA OTBET
oOyyaromumiicss mojsydaeT 15 6amioB. Bpems, 0TBoguMOE Ha MOATOTOBKY W YCTHBIN
OTBET COCTaBJIsIET | aCTPOHOMHUYECKHII Yac.

Pe3ynprarel TEKymiero KOHTPOJS YCHEBAEMOCTH M 3a4€ra 3aHOCSITCSA
IpernojaBareyieM B 3a4€THYI0 BEIOMOCTb, KOTOpas CHAETCS B OPraHU3alMOHHBINA
OTIE] WHCTUTYyTa B J€Hb 3a4€Ta, a TAKXKE BBICTABISAIOTCS B 3aUETHYI0 KHUKKY
oOydJaromerocs.

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

6.4.1 IllpumMepHBIii CIUCOK BOMPOCOB K 3a4eTy
1. Kak cootHOocuTes yacrora 3agaromiero reueparopa MKS1 u BpeMst BbINOJTHEHUS
OJTHOTO MalIMHHOTO LUKJIa " yeM 3TO 00yCIIOBJIEHO?
2. IlpuBectm cxembl BiitoueHus MKS1 B MuHUManbHOW KOHGUTYpaIluu C
MCITOJIb30BAHUEM BHYTPEHHETO M BHEIIHETO 3aJIal0IIHUX T€HEPATOPOB.
3. B ueMm 3akiroyaeTcsi Ha3HaYCHHE PETrMCTPOBBIX OAHKOB, KAKO€ MX KOJIUYECTBO
OJHOBPEMEHHO AaKTUBHO M KakUM OO0pa30oM YCTaHABIIMBAETCS AaKTHUBHOCTh
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PETHCTPOBOTO Oanka?
4. Kakum oOpa3oM M dYepe3 Kakue SUYEHKH MaMsITH OCYIIECTBISETCS KOCBEHHAs
aapecanusa sueek 3YIIJ] m kakue syeilku qomyckaroT oOpalieHue Mo KOCBEHHOMY
aapecy? IlomnepkuBaeT Jid MpoIlecCOp KOCBEHHYIO ajpecaiuio O0uToB? B kakux
cllydasix 11es1ecoo0pa3Ho UCIOJIb30BaHUE KOCBEHHOM aipecanuu’?

5. Kakue siueiiku mamsiThd BXOJAT B KJIACC PETUCTPOB CHENMANBHBIX (DYHKIMM, Kak
aJipecyloTCs 3TU PETUCTPhl U KAKWE U3 HUX JIOMYCKAIOT OOpallleHue 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. Kaxum ob6pazom B nmporpamme MKS51 MOXKHO OCYIIIECTBUTh YCIOBHBIN MEpEXo Ha
aapec, OTCTOSAIIMN OT KOMaH/IbI iepexoaa 6osee yem Ha 2K Oaiira?

9. Kakum o6pazom B mporpamme MKS1 MOXXHO OCyIIECTBUTH CABUT Ha 1 paspsin
BIIPaBO JBYX0aNTOBOIO uKcia, pa3MEUIeHHOIO B ABYX sUeKax mamsiTu?

10. Kakum o6Opazom moxkHo B mnporpamme MKS1 opranuzoBars 1mukin 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 HyJIeBO€e?

12. B wem coctout otiimure nopra P3 MKS1 ot apyrux nmoproB? Kakoe komnuecTBoO
pa3psa0B MOPTa MOXKHO HCIOJNb30BaTh I BBOJA/BBIBOJIAa MH(POpPMALIUH, €CIIM B
nporpamme 3ajeicTByroTca npepbiBanue INTO, taiimep-cuetuux T/CO B pexume
TaiiMepa, Taiimep-cuetuuk T/Cl - B pexuMe CuUeTYMKAa BHEIIHUX COOBITHH, a
MOCJIEIOBATENbHBIM MOPT 3alpOrpaMMHUPOBaH TOJBKO HA Mepenadyy B aCHHXPOHHOM
pexume?

13. Kakum 00pa3oM MOKHO Pa3feiauTh MapajulefbHbIM MOPT Ha BBOJ MH(pOpMaLUu
no 4-M crapmwmMm paspsgaM M Ha BbBIBOA - 10O 4-M  MJaauIuM?
14. Kakum 006pa3oM MOXHO NPOTPaMMHO IMPOWHBEPTHPOBATH TEKYIEE COCTOSHUE
BBIBOJIOB NAapajuIeIbHOTO MOpTa (MOPT HMCHOJB3YyeTCsl Ha BBIBOA HH(OpMAIu)?
15. Kakum 00pa3oM MOXKHO IPOrpaMMHO YCTaHOBUTH Ha BBIBOJIE CTapILEro pas3psia
NapaJyIeIbHOIO MOPTA HAIPSIKEHUE BBICOKOIO JIOTMYECKOTO YPOBHS, a Ha BBIBOJE
MJIQJIIIETO - HU3KOT0?

16. Yem oTnnmyaroTcs KpaeBble MPEPHIBAHUS OT YPOBHEBBIX U KAKUM 00pa3oM MOKHO
3anporpammupoBats INTO kak kpaeBoe npepsiBanue, a INT1 - kak ypoBHEBOE?

17. KakuM yCTaHOBHTCS NPUOPUTET MHpepbiBaHUM mo komanae MOV IP, #12H ?
18. Kakum 006pazoM MOXHO MOCTPOUTH CHCTEMY, OOCITYXHBAIOIIYyI0 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, KOTJa BBINOJHAETCSA 3allMILEHHBIA OT NPEPbIBAHUN y4aCTOK
nporpaMMmel. ByneT nu o0cayeH 3TOT 3ampoc nocie CHATH 3alpeTa MpepbIBaHui, 1
€cliv Ja, TO KaK 3TOro n30exartpb?



20. Kakum oOpa3oM MOXKHO 3amporpaMMHUpPOBATh MOCIEAOBATEIbHBIA MOPT Ha
reHepanuio Ha BbIBoJIe TxD HempephIBHOTO CHUrHajga MNpsIMOYTOJbHOM (hOpMBI CO
CKBaXHOCTBIO 27

21. ApxuTekTtypa MHKpOKOHTposuiepoB cpennero cemeictBa (PIC 16Cxxx):
pa3psAIHOCTh, cucTeMa KomaHiA. Kakum o0pa3oM BO3MOXKHO MEpeKIoueHrue 0aHKOB
MaMsITH JaHHBIX, ,CTPAHULL TAMSATA KOMaH[?

22. MoxHo 11 ofgHoi kKoMaHoi obpanieHust k peructpy STATUS uzmenuts diaru
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
Kk KoHTposmepoM MKS51 u PIC? JlaTe npuMepbl NporpaMMHON peaiu3aliu.

25. Bo3moxHo s mnipu BbimojgHeHun koMaHael BCF  PORTA, 3 wusMmeHeHue
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
pUMeEpP MPOTrPaMMBl.

27. Kak TOYHO U3MEPUTH BPEMS HUMIIyJbCa JJIMTENBHOCTBIO OKOJo 0,1 cek,
ucnionibdyst TMR1  wmukpokonTposuiepoB cpeanero cemeiictea (PIC 16Cxxx)?
OueHuTh MUHUMAJIBHYIO TOTPENTHOCTh H3MEPEHUS U YCIOBHUS JOCTHKEHUS.

28. Kak cdopmupoBaTh HUMIYJbC JIATENBHOCTHIO 100 Mcek ¢ MHUHMMAaILHOMN
NOTPENIHOCThIO, nucnonb3ys TMR1 MukpokoHTposuiepoB cpennero cemerictsa (PIC
16Cxxx)?

29. Kak o0ecneunTh CTaOMJIM3ALMIO CKOPOCTH BpalICHUS 3JIEKTPOIBUTATEIS
NOCTOSHHOrO Toka B auanazoHe 100-3000 oO/muH, ¢ AaTYMKOM BpalleHus 2
uMI1/000poT, ucnoiab3ysa pexuMm MM MUKpOKOHTPOJUIEPOB CPEIHETO CeMENCTBa
(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 3axaHusA 118 PyOeKHOr0 KOHTpOJIA 1:

3aaHO KOJIMYECTBO MHUIIMATUBHBIX JAUCKPETHBIX CHUTHAJIOB, MPEBBIIIAOIIEE
KOJIMYECTBO BHEMIHUX 3anpocoB Ha mpepbiBanne MII 80C51, mate cmocob
OpraHu3aliy ONEPATUBHOIO OIpPOca.

6.4.3 Ilpumep 3agaHus 151 pyOes;KHOT0 KOHTPOJIS 2:

Hanucanue nporpammel Jyisi IPOBEPKH KOPPEKTHOCTH BBIMTOJIHEHUS KOMaH/IbI
OR na mukpokontposiepe Z181 u oneHku 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 mnepeHa3HaueHHE KHOIOK WX
yIpaBJICHHUSL.

6.4.5 3aganus NJ1A BBINIOJIHEHUS IPAKTUYECKUX padoT



Ha IMPAKTHYCCKUX 3aHATUAX CTYACHTHI BBLIIIOJHAKT 3aJaHrusA H3 CIHCKa
PCKOMECHAYEMBIX TEM I10 BBIIIOJIHCHUIO CaMOCTOSITEJIbHOM pa6OTBI.

6.4.6 KonrpoJbHasi padoTa Il CTYIeHTOB 3204HOI ()OpMbI 00yUeHUsI

CryzneHTsl 3a04HOM (HOpMBI 00YUEHHUS BBIMOIHSIIOT TOMAIIHIOI KOHTPOJIBHYIO
paboty. 3agaHus Il KOHTPOJIbHOW palbOThl M yKa3aHUSl MO WX BBINOJHEHUIO
MPUBEACHBI B METOJIMYECKUX YKA3aHUAX. 3aJaHus JAHHOW JOMallHEH KOHTPOJIbHOU
paboThl AHAJIOTUYHBI 3aJaHUSIM JUJIsi pYyOEKHOTO KOHTPOJs 1 CTYJIEHTOB OYHOTO
oOy4JeHwUs.

6.4.7 Tect 17151 HEyCIIeBAaKOIIMX CTYI€HTOB

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

a) YBEJIMYUTCS
0) HE I3MECHUTCS
B) YMEHBIIIUTCS
I') CHayaja yBeJIMYUTCS, 3aTeM — YMEHBIIIUTCS
2. B 4eMm riaBHOE MPEUMYIIECTBO MUKPOIIPOIIECCOPHON 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) aKKyMYJISATOD;
0) R1;
B) R5;
r) SER nmpuemo/nepenaTyrnk mocaen0BaTeIbHOTO KaHANa;
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 mporpaMMHBIA METOJ MOAABICHUS «Ipede3ra) KOHTAKTOB
POT BBOJIE JAHHBIX B MUKPOKOHTpPOJUIEP?
a) Ha YBEJIMYEHUH YaCTOTHI OIIpOCca
0) Ha KCTIOIB30BAHUH CIICLUATBHBIX KOMaH/ MOJAaBJICHUS «Ipede3ray
B) Ha OJIOKMPOBKE COOTBETCTBYIOIIETO MOPTa Ha BpeMs «JIpede3ray
I') Ha TOBTOPEHUM UTEHHUS 4Yepe3 HeOONbIION HHTEpBaJl BPEMEHU H
CPaBHEHMH PE3YyJIbTATOB.
6.5 ®oHa OLIEHOYHBIX CPEACTB
[lonublid  OaHK 3agaHWl A7 TEKyUIEro, pyOeXKHBIX KOHTpOJeH U
MIPOMEXKYTOUYHOM AaTTECTAllMd IO JHUCLUMIUIMHE, IIOKAa3aTeld, KPUTEPUH, I[IKAJIbI
1



OLICHUBAHUSA KOMIIETEHUNHW, METOANYECKHUE MATEPUAIIbI, ONPEACIAIOIIMNE IPOLIETYPBI
OLIEHMBaHUsl 00pa30BaTENIbHBIX PE3YJIbTaTOB, MPUBEAEHBI B Y4EOHO-METOJUUYECKOM
KOMINIEKCE JUCLUILIAHBIL.

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

7.2. lonoJiHUTe/IbHAA YuyeOHAasI JIMTepaTypa

1. OcHOBBI MHKpOIpOLECCOPHON TeXHUKHU. Kypc jekuuil 1jisi cTyAeHTOB 1O
cnermanbHoct  «llpuknagnas uHpopmatukay M.  HHTepHeT-YHHBEpCHUTET
uHpopMaImoHHbIX TexHoorui. 2004. 432 c.

2. B.C. SuenkoB. Mukpokontposuiepbl MicroCHIP. TIpaktudeckoe
pykoBoacTBO. CXemsl, NpuUMeEpsl INporpamM, onucanue. M3n. MockBa, ['opsiuas
muHus-Tenexom. 2005 r.

3. Mukponpoueccopel U  MUKpoOBM B cucreMax aBTOMaTHYECKOIO
ynpasinenus: CrnpaBounuk/C.T. XBowm, H.H. Bapaunckuii, E.A. Ilonos; mox oOmr.
Pen. C.T. XBoma. - JI. : Mammnoctpoenue, 1987.

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

5. Ilpenko M. PykoBoacTBo o MukpokoHTposuiepaM. Tom 2. M.:IToctmapker,
2001 — 488c.:mu.

6. Muxkpornporieccopbl U MHKPOIPOIIECCOPHBIE KOMILJIEKTHI WHTETPabHBIX
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.: [Ipaktuueckoe nocodue/Ilox pen. JI.H.IIpecnyxuna.
Ku. 3. CemeiictBo 9BM «Onekrponnka K1»/A.B. Koosuuuckuii, A.B. T'opsues,
H.I". Ca6anam, B.B. Ilpouenko - M.:Beiciimk.,, 1988 u nocnemyromue n3aanus.

8. MsueB A.A., CtenanoB B.H. Ilepconanbusie 9BM u MukpoOBM.OcHOBBI
oprannsauuu.CrpaBoyHuk - M. :Paguo u cBsse, 1991.

8. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUYAIOIIUXCS

I. Takrtaes B.B. IloaroroBka, TpaHCHSLUHs W IPOTPAaMMHOE TECTUPOBAHHE
CUCTEeMbl KOMaHJ. MeToan4ecKue ykazaHus K JjabopaTopHOU paboTe Mo AUCIHUTLIINHE
«MUKPOKOHTPOJIJIEPHl U MHKPOIPOIIECCOPHI B cHUcTeMax ympasienus» // B.B.
Takraes, O.B. [Imutpuesa. Kypraun: KI'Y. 2014. — 28 c.

2. Takrae B.B. M3yuenue cpenpl nporpammupoBanuss KOHI'PAD® mus
pa3pabOTKM TIporpaMM Ha s3bIKe (YHKIHUOHAIBHBIX OJIOKOB. MeTtoandeckue
yKazaHusi K JjabopatopHoil paboTe 1O AUCHUIUIHHE «MUKPOKOHTPOIUIEPHI H
MUKpOIpolieccopsl B cuctemax ympasienus» // B.B. Taxraes, O.B. JImutpuena.
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Kyprau: KI'Y. 2014. - 32 c.

3. Taktraes B.B. IIporpammupyemsiii  kontpouiep KE/P-2 B
apTroMarn3upoBaHHOW ['3Y Meroauueckue ykazaHusi K NPaKTUUYECKOMY 3aHSATHUIO U
CaMOCTOATENbHON paboTe 1o Kypcy «MHUKPOKOHTPOIIEPhl U MUKPOMPOIECCOPHI 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 yKa3aHus K IPaKTUICCKOMY 3aHATHIO U CAMOCTOSITEILHOM paboTe 10

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

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBLIE JJ151 OCBOEHMUS TUCHUITJINHBI

1. CewmeiicTBO MUKPOKOHTPOJIIEPOB Microchip PICI6.
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. UH®OPMAILIMOHHBIE TEXHOJIOI'NU,
HNPOI'PAMMHOE OBECIHHEYEHHUE
N UTHO®OPMAILINOHHBIE CITPABOYHBIE CUCTEMbI

1. 9BC «JIanb»

2.9bC»KoHCynbTaHT CTyIeHTa»

3. OBC «Znanium.com»

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

11. MATEPHAJILHO-TEXHUMYECKOE OBECTIEYEHUE
T COUTIIAHBI

MatepuanbHO-TEXHUYECKOE 00ecTIeueHHEe MOpeaaTn3alu TUCHUTITHHbI
ocyuiecTBisieTcst B cooTBeTcTBUU ¢ TpeboBanusiMu GPI'OC BO no nanHoi
o0pa3oBaTenbHOI MporpaMme

12. Il CTYAEHTOB, O0y4YalOIIMXCHd C HUCMOJb30BAHHEM IMCTAHIMOHHBIX
o0pa3oBaTe/IbHbIX TEXHOJOTH

[Ipu ucnosnb30BaHUU HJIEKTPOHHOTO OOYUEHHUS U AUCTAaHIIMOHHBIX 00pa30BaTeNIbHbIX
texHosorui ( ganee 30 u [JOT) 3aHATHA MOTHOCTHIO WJIM YaCTUYHO MPOBOASATCS B
pexxume onnaiH. O0beM TUCHUIUIMHBI U pacipe/esieHne Harpy3Ky 1o BUaM padoT

cooTBeTCTBYET 1. 4.1. Pacnipenenenue 6amioB COOTBETCTBYET II. 6.2, TMOO0 MOXKET

OBITH U3MEHEHO B COOTBETCTBUU C pelIeHHEM Kadenpsl, B ciayyae nepexoaa Ha 90

u JIOT B mporiecce oOyuenus. Pemenne kadeapsl 00 UCIIONB3yEMbIX TEXHOJIOTUAX U
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CUCTEME OIICHUBAHUS JOCTKEHUN 00YyJarONNXCsl MPUHUMAETCS C YI€TOM MHEHHUSI
BEJIYIIIETO MPENoaaBaTelisi U JTIOBOJUTCS 10 CBEICHHS 00YyJarOImMnXCs



[MTPMJIOXKEHUE 1

AHHOTaIMs K pabodeil mporpaMmme JUCHUILIAHBI
«MHKPOKOHTPOJUIEPHI  MUKPOIIPOLECCOPHI B CHCTEMAaX
ynpaBJICHUSD)

00pa30BaTENbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUs —
nporpaMMbl OakanaBpHuara
15.03.04 — ABTOMaTH3a1UsI TEXHOJOTHYECKUX MPOLECCOB U MPOU3BO/ICTB
HanpaBieHHOCTb:
ABTOMATH3aLMs TEXHOJOTMYECKHUX NMPOLECCOB U NPOU3BOJACTB (B
MAIIUHOCTPOCHUH)

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

Conepxxanue TUCUUTLTAHBI

ApXHUTEKTypa MUKPOKOHTPOJIJIEPOB HA NpuMepe Hanobosee nomyasspHbix 18080,
80C51, PIC 16, ycrpolicTBa CONpsKEHUSI CUCTEM NMPOMBINUIEHHONM aBTOMAaTH3alUN
TE€XHOJIOTMYECKUX TPOIECCOB, CXEMOTEXHHMKA W aIrOOJOKM JIaHHBIX CHUCTEM.
W3ydyeHne KOHCTPYKLHH, XapaKTEpUCTUK U  OCOOCHHOCTEH  H3KCIUlyaTaluu
MUKPOKOHTPOJUIEPOB W MHKPOIIPOLIECCOPHBIX YCTPOMCTB IIpM aBTOMaTU3aLUN
TEXHOJOTMUECKHUX IPOLIECCOB OOIENPOMBIIIIIEHHOIO M OTPAaciieBOrO MPUMEHEHHUS,
METOJIMK KX BbBIOOpa M pacyera IMpH NPOCKTUPOBAHUM ABTOMATHU3UPOBAHHBIX U
aBTOMATUYECKUX CUCTEM YIPABJICHUS TEXHOJIOTMUYECKUMU O0OBEKTaMHU.



JIMCT
Perucrpanum m3MeHEHHMI (IOMOJIHEHWI) B pabodyio MporpaMMmy ydeOHOM

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

N3menenust/ nonoaHeHus: B pabouyyro NporpamMmmy

Ha 20 /20  y4eOHbIil rox:

OTBETCTBEHHBIN MTPENO/IaBaTEIb / /

N3menenus yreepxacHbl Ha 3acenannu AT« » 20 T

IIporokom Ne

3aBenytouuid kadenpoit »  » 20 T

N3menenus/ nonogHeHus: B pabovyro mporpaMmy

Ha20 /20  yueOHblil roA:

OTBeTCTBEHHBIN MPEMNO/IaBaTEIb / /

N3menenus yrBepxkacHsl Ha 3acenannu AL« » 20 T

IIporokom Ne

3aBenyromuii kaheapon » » 20 T.







