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

Ounas ¢popma o0yueHust

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

npenouaBaTe.ﬂeM), BCEro 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 npomexyTouHOll aTTeCTANMU 3auér 3auér
OO01mast TpyA0eMKOCTb M CUUILIHHBI U 108 108

TPYAOEMKOCTD II0 CEMECTPaAM:




2. MECTO JUCIIUAITJINHBI
B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI

JucunminHa «MUEKpONPOUECCOPHBIE YCTPOWCTBA» OTHOCUTCA K 4YacTH,
dbopmupyeMoil ydyacTHHKaMu 00pa3oBaTeNbHbIX OTHOIIEHHH Onoka bl. SBngercs
JTUCHUTUITMHON 10 BEIOOPY 00yYaronierocs.

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

- OU3MKa;

- DIIEKTPOTEXHUKA U JJIEKTPOHUKA;

- BriuncnauTenbHble MAIIUHBL, CUCTEMBI U CETH;

- ABTOMaTHU3UPOBAHHBIN AIEKTPONPUBO/;

- [IporpammMupoBaHye U AITOPUTMU3ALM.

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 ABTOMATHU3HPOBAHHBIX CHUCTCM)), d
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  I[EMei; COBPEMEHHOW  JJIEMEHTHOM  0a3bl  AJIEKTPOHHBIX U
MUKpPOIIPOLIECCOPHBIX ~ YCTPOMCTB;  MOpaBwil  OQOPMIIEHUS  KOHCTPYKTOPCKOMU
JIOKYMEHTAIUY;

- yMeHHe pa3pabarbiBaTh DJJICKTPUUYECKUE MPUHIIUIHUATIBHBIE CXEMbl U
MIPOEKTUPOBATh TUIOBBIC JIEKTPUUYECKUE KU BJIECKTPOHHBIE YCTPOWCTBA; MPUMEHSTH
CBOM 3HAHUS K PEIICHHUIO MTPAKTUYECKUX 33/1a4;

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

- OCBOCHHUE CIIEIYIOIIMX KOMIIETEHIIUA HA YPOBHE HE HUXke noporosoro: ITTIK-
1 (crmocoOHOCThH MCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH
B PO eCCHOHATBHON JIEATETLHOCTH, PUMEHSITH METOJIbl MATEMATUYECKOTO aHaN3a
U MOJIETTMPOBAaHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIEA0BaHUS),

[MTIK-2 (cmocoOHOCTh MPEACTAaBUTh aJeKBATHYI0 COBPEMEHHOMY YPOBHIO
3HAHUN HAy4YHYI0 KapTUHY MHUPA Ha OCHOBE 3HAHUSA OCHOBHBIX IMOJIOXKEHHM, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MaTEeMaTHKH ),

OIIK-4 (crocoOHOCTH y4yacTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BapUaHTOB
peuieHust npobsieM, CBSI3aHHBIX ¢ aBTOMAaTU3alMe MPOU3BOJCTB, BEIOOPE HA OCHOBE
aHajgu3a BapUaHTOB ONTUMAJILHOIO MPOTHO3UPOBAHUS TOCIEACTBUI PEIICHHS),
OIIK-5 (crmocoOHOCTh ydYacTBOBaTh B pPa3pabOTKe TEXHUYECKOW JTOKYMEHTAIIHUH,
CBSI3aHHOM ¢ MPO(ECCUOHAIBHOMN JEATEIHHOCTHIO),

[IITK-3 (cmocoOHOCTh BIAAETh AIEMEHTAMU HAYepTATENbHON T€OMETPUH H
WHXKCHEPHOW TpauKd, TPUMEHSATH COBPEMEHHBIE MPOTPAMMHBEIE CpECTBa



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

OIIK-3 (cmocoOHOCTh HCMOJIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH, TEXHUKY, MPUKIAJAHBIC MPOTrpaMMHBIC CpPEACTBAa MPH PEIICHUU 3aj]1a4
poheCCUOHAIBHON JIEITEIIBHOCTH),

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

[TK-8 (crmocoOHOCTH BBHITIOIHATH pa0OThI IO aBTOMATU3AIMU TEXHOJIOTUYECKUX
MPOIIECCOB U TMPOU3BOJACTB, HUX OOECHEUYEHUIO CpPEACTBAMH AaBTOMATHU3AlUU M
yOpaBJ€HUsl, TOTOBHOCTHIO HCMOJIb30BaTh COBPEMEHHBIE METOJIbBl U CpPEICTBA
aBTOMAaTH3allMM, KOHTPOJIA, NUArHOCTHUKHU, WCHBITAHUM M yIpaBJICHUS MPOIECCAMH,
YKW3HEHHBIM IIUKJIOM MPOIYKIIMHU U €€ KaueCTBOM),

[IK-26 (cmocoOHOCTh y4yacTBOBaTh B OpraHU3allid NMPUEMKU U OCBOCHHS
BBOJIUMBIX B OJKCIUTyaTallMil0 OOOpYJAOBaHUSA, TEXHHUYECKHX CPEJICTB U CHCTEM
aBTOMAaTH3allMK, KOHTPOJIS, TUATHOCTUKH, UCTIBITAHUHN U yIIPaBICHUSA).

3. INTAHUPYEMBIE PE3YJbBTATBI ObYUEHUSA

Llenpro ocBOEHUST TUCUUIUIMHBI « MUKPOKOHTPOJIEPHl U MUKPOIIPOLECCOPHI B
CUCTEMaxX yHOPABICHUS» SBISETCA NPUOOpPETeHHE CTyJIEHTaMHM 3HaHWK 00
apXUTEKType W MPHUHIMIAX pabOoTbl MUKPOIPOLIECCOPOB, a TAKKE TAKUX JIEMEHTOB
MUKpPOIPOLIECCOPHBIX CHUCTEM, KaK OMNEPATUBHBbIE M IOCTOSIHHbIE 3allIOMUHAIOIINE
yCTpoMcTBa, HHTEep(deicbl BBOAA-BBIBOJA M JAp., (POPMUPOBAHUE HABBIKOB
POrpaMMHUPOBAHUHM  MHUKPONPOLIECCOPOB M MHUKPOKOHTPOJUIEPOB M yMEHUH B
00J1acTH COBPEMEHHBIX CPEJCTB aBTOMATU3ALIUU U YIIPABJICHHUS.

3ajayaMy TUCLMIUIMHBI SBISIOTCS: U3YyYEHUE KOHCTPYKIMH, XapaKTEPUCTHUK U
OCOOCHHOCTEM  IKCIUTyaTallud  MHKPOKOHTPOJUIEPOB U MHUKPOIPOLIECCOPHBIX
YCTPOMCTB NMpPHU aBTOMATU3ALMH TEXHOJIOTHUYECKUX MPOLIECCOB OOIIETPOMBIIIIEHHOTO
U OTpaciIeBOro NMPUMEHEHMsI, METOAMK MX BhIOOpa M pacuera MpH MNPOEKTUPOBAHUU
aBTOMAaTU3UPOBAHHBIX M aBTOMATHYECKUX CUCTEM YNPABICHHUS TEXHOJIOTMYECKUMU
O00BEKTaMH.

Komnerenuuu, popmupyemblie B pe3ysibTaTe OCBOCHUS AUCIUIUIUHBIL:

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

B pe3ynbraTte nzydeHust TUCHUIUIMHBI O0YYarOIUNCS TOIKEH:

- 3HaTh TpaBuiIa U PopMy MOATOTOBKU TEXHUUYECKOTO 3aJaHusl, OOpaIieHus 3a
KOHCYJIbTAIMEH K pa3zpaboTunky ucnosbdyemoro MII ycTpoiictBa ympaBiaeHust (s
[1K-13);

- 3HaThb OCHOBHBIE APXUTEKTYpPHbIC JMHUU PA3BUTUS MUKPOKOHTPOJUIEPOB,
pazimuns cuctembl komana (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 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 (s [TK-13);

- VYMeTh yyacTBOBaTh B pa3pabOTKe MPOEKTOB MO aBTOMAaTH3AllUU
MIPOU3BOICTBEHHBIX U TEXHOJOTHUYECKHUX IMPOIIECCOB, TEXHUUECKHUX CPEACTB U CHUCTEM
aBTOMATHU3alNHA, KOHTPOJIS, JUATHOCTHKH, HWCIBITAHWH, YMpaBICHUS TPOIECCaMU
(ms TIK-13);

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

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

- Bnanerp HaBBIKAMU KOHTpPOJISL, JAMATHOCTUKH, WCHBITAHWUN, YIPaBICHUS
nporeccamu (s [1K-13, );

- Brmamerp MmeTomamMu pa3paOOTKH aITOPUTMHYECKOTO M IPOTPAMMHOTO
oOecrieueHus CpeJCTB U CUCTEM aBTOMATH3AIMM W YIPABJICHHS Ipoleccamu (s
[TK-13).

NHaukatopel W JECKPUNITOPHI YaCTH COOTBETCTBYIOIICH KOMIICTCHIINH,
dbopmupyeMoii B TIpolecce M3YYCHHS JUCIUIUTMHBI  «MHUKpPOIPOIIECCOPHBIC
YCTPONCTBA», OICHUBAIOTCS TPH TIOMOIIU OIICHOYHBIX CPEJICTB.

ABTOMATHU3alMM  TCXHOJOIHYCCKHUX  IMPOHCCCOB U

[Tnanupyemblie pe3ynbTaThl OOyYEHUS M0 JUCHUILIMHE « MUKPOTIPOLIECCOPHBIE

YCTPOMCTBA», UHIUKATOPHI JOCTUKEeHUsT kKomrieTteHuu 11K-13 nepeyeHp onieHOUHBIX

CPEICTB
Ne Kon HaumenoBanue Kopg [Inanupyemslie HaumenoBanue
/T | WHAUKATOpa WHJIUKaTOpa TJIAHUPYEMOT pe3ynbTaThI OIIEHOYHBIX
JOCTHOKCHHS JOCTHIKEHHS 0 pe3yJbTaTa o0OyueHus CpEelCTB
KOMITETEHITH KOMITETCHITUN 00ydeHus
u
1. | UO-1pkas 3uare: mnpaBwia U |3 (U1d-1pk13) |3Haer: mnpaswia u | Bompockr  mms
bopmy bopmy cJlauu 3adera
IOJITOTOBKH IMOJITOTOBKH
TEXHHUYECKOIO TEXHUYECKOTO
3aJ]aHuA, 3aJaHM,
oOpareHus 3a oOparteHus 3a
KOHCYJIbTalluEed K KOHCYJbTAaIlUEH K
pa3paboTYUKy pa3paboTUUKy
HCIIOIB3YEMOTO HCIIOJIh3YEMOTO
MII  ycrpoiictBa MII  ycrpoiicTBa
yIpaBiICHUS YIIPaBJICHUS
2. | UI-2nk-13 YMmeTs: Y (UO-2nx13) | Ymeer: Bompocer  anst

6




y4acTBOBaTh B y4acTBOBAaTh B | cllauM 3aueTa
pa3paboTke pa3paboTke
MIPOEKTOB 1o MIPOEKTOB 1o
aBTOMaTHU3alUN aBTOMaTH3alUU
MIPOU3BOJICTBEHHBI MIPOU3BOJICTBEHHBI
X u X u
TEXHOJIOTHYECKHUX TEXHOJOTUYECKHIX
IIPOLIECCOB, IIPOLIECCOB,
TEXHUUYECKUX TEXHUYECKUX
CPEACTB U CUCTEM CPEICTB M CHUCTEM
aBTOMAaTHU3AIIHH, aBTOMAaTH3AIIHH,
KOHTPOJIS, KOHTPOJI,
JTMarHOCTHKH, JTUArHOCTHKH,
HCIIBITAaHUMH, HCIIBITAHUI,
yIpaBICHUS yIpaBIeHUS
poreccaMmu nporeccaMmu
3. | UI-3nk-13 Biagers: B (M1J-3nk-13) | Bmageer: Bompocer  miis
METOAaMHU METOAAMHU cllavyd 3a4yera
pa3paboTKu pa3paboTKu
AITOPUTMUYECKOTO AIITOPUTMHUYECKOTO
U MPOTrPaMMHOIO U TPOrpaMMHOTO
oOecrieyeHus obecrieueHHs
CPEICTB U CHUCTEM CPEICTB M CHUCTEM
aBTOMATH3alUA | aBTOMATH3allUd U
yIpaBICHUS yIpaBlIeHUS
poreccaMu nporeccaMmu
4. COIEP) KXAHUE JUCIHUIIJINHBI
4.1. Y4eOHO-TeMaTHYECKHUIl IUIaH
OuHas ¢popma 00yueHust
KosmmmuecTBo yacos
Homep KOHTAaKTHOH padoThI ¢
HaumenoBanue pa3aea,
Pybex | pa3neda, TeMI npenoaaBartejieM
TeMBbI Jlaboparopn
Jlekumnu
ble padoThl
BBenenune 2 -
PyGex 1 ApxuTekTypa TPEXIITUHHBIX 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 3YI1/I
Py6exHb1il KoHTpoab Ne 2 1 -
Cucremsl TpEPBIBAHNN MUKPOKOHTPOJIEPOB 2 -
Taiimepbl/cueTunky, peanbHOe BpeMs 1 i
PyGex 3 MUKPOKOHTPOJIJIEPOB
PyGexHbIit KOHTpoIb Ne 3 1
Bcero: 16 28




4.2. Conep:kaHue JeKIMOHHbIX 3aHATHIA

Tema 1. Beeoenue
ApXUTEKTypa  MHKpPOIIPOIIECCOPOB W MHUKPOMIPOIIECCOPHBIX  CHUCTEM,
anmaparHasi ¥ mporpaMmHasi opranuzainus GpyakurnonupoBanuss OMOBM Crpykrypa
y4eOHOro Kypca.

Tema 2. Apxumexmypa mpexuuHHbIX MUKPONPOUECCOPHBIX KOMNIEKM O
ApXUTEKTypa TPEXIIMHHBIX MHUKPOIPOLIECCOPHBIX KOMIUIEKTOB. OOpaboTka
MUKPOKOHTPOJUIEPOM JTUCKPETHBIX U aHAJIOTOBBIX CHUTHAJIOB, (puibTpanus, 60psoda ¢
«pede3rom». [IprHLOHUIBI MOCTPOECHUST CUCTEMBI YIPABJICHHS TPYIIIOBON 3aMEpHON
YCTaHOBKOH.

Tema 3. Apxumexkmypa u 102uyeckas cmpykmypa muxkponpoueccopos. Cucmema
KOMaHo
OnHokpuctaibHble MUKpOOBM: apxuTekTypa, JIOTHUYeCKass CTPYKTypa,
cucrtema komaHj. ['pynma koman onepanuii ¢ outamu. DopMUpOBaHHE TPU3HAKOB
pEe3yJIbTATOB BBHITTOJHECHUSI KOMaH/IbI.

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

Kontposnep unrepdeiica nepudepun, mopThl BBOIa-BbIBOJA, CPABHUTEIIbHBIN
aHanM3 C  KBa3WABYHANpaBJCHHbIMU  mopTtamu. [lpuHuun  geictBus u
KJ1accu(uKaIusl.

Tema 5. Cucmemot npepvléanuii MUKPOKOHMPOJI1EPOE
OcCHOBHBIE MApaMeTpbl CHUCTEMBI INPEPBIBAHMI: BEKTOP IPEPBIBAHHI,
MacKHpOBaHUE, BpeMs Iepexojia K mporpamMmme o0pabOTKH NpephIBaHMsl, HACBIIIICHHUE
CHUCTEMBI ITPEPHIBAHUM.

Tema 6. Taiimepwvl/cuemuuxu, peanvHoe 8PeMa MUKPOKOHMPOINEPO8
Ha3znauennie u pexumbl pabOThl TallMEpPOB: TEPMUHAIBHBIA W MeEaHJp.

Cmy>x0bI BpeMeHH, 1mocienoBarenbubie kanaibl, Moy CCP, HINUM.

4.3. JlabopaTopHbie 3aHATHUS

HopMmatuB BpeMeHH, 4ac.
Homep HaumenoBanmue .
HaumenoBanue j1abopaTopHoOi
pasjea, pasjieia, AGOTLI Ounas 3aouHas
TeMBbI TeMBbI P dhopma ¢opma
o0y4eHHUs o0y4eHus
ApXHTEKTypa [lonroroBka, TpaHCIALMS U
TPEXUIMHHBIX IIPOrpaMMHOE TECTUPOBAHUE 4
5 MUKPOIIPOLIECCOPHBIX | CUCTEMbI KOMaH]{
KOMILUIEKTOB Pa3pabotka u oTnaaka nporpamm
1t kouTposuiepa KE/IP-2 Ha 4
6a3e mukpornporeccopa KP580




ApxutekTypa u| N3yuenue cpeasl
3 jgorudeckas crpykrypa| nporpammupoBanus KOHI'PAD 4
MHUKPOIIPOLIECCOPOB. U1 pa3pabOTKHM HpOorpaMM Ha
Cucrema KoOMaH]{ A3bIKE (DYHKIIMOHAJIBHBIX OJIOKOB
MHUKpPOKOHTPOILIIEPHI [IporpammupoBanue 4
["apBapickoit koHTpouiepa OMRON CJ-1M
aApXUTEKTYpBHI, [IporpammupoBanue
pesunentaoe 3YI1J] koHTpoiutiepoB  MA8, MC6 ¢ 4
aHAJIOTOBBIM BXOJIOM
4 IIporpammupoBanue
KOHTpoOJLIIEpa MC8.3 JUIst
YIIPABJICHUS 4
TEeIIOpaclpeieIUTEIbHBIM
000pyI0BaHUEM
Py6exHblIif KOHTPOJIB 3 4
Cucrembl npepsiBanuii | KonTposb OBICTPOTEKYIITHX
5 MHUKPOKOHTPOJIEPOB IIPOLIECCOB, TOHATHE NPHUHIMIIA -
00paboTKK NpepbIBaHUN TalimMepa
Bcero: 28

5. METOANYECKHUE YKA3AHUA JJISA OBYUYAIOIUXCA
11O OCBOEHUIO JUCHUMITVINHBI

IIpyn mpociymMBaHUM JIEKIM PEKOMEHIYETCS B KOHCIEKTE OTMEYaTh BCE
Ba)KHbIE MOMEHTBI, HA KOTOPBIX 3a0CTPsIET BHUMAaHHUE MPENoiaBarelib, B YaCTHOCTU
T€, KOTOPBIE HAIPABJICHbl HAa KAa4ECTBEHHOE BBINOJHEHUE COOTBETCTBYIOLIEH
1a00paTopHOIl palbOTHI.

[IpenogaBarenemM 3amIaHUPOBAHO UCIIOJIB30BAHUE TNPH YTEHHUHM JIEKIUH
TEXHOJIOTUU y4eOHOU auckyccuu. [loaTomy pekomenayercs GUKCUpPOBATH IJi CeOst
WHTEPECHbIE MOMEHTHI C LENbI0 UX aKTUBHOTO OOCYKJIEHUS HAa TUCKYCCHHM B KOHLIE
JIEKLIHH.

3a70roM KayeCTBEHHOI'O BBINOJHEHUS J1a0OpaTOpHBIX  paboOT sBIsSETCS
CaMOCTOATENIbHAs NOJArOTOBKA K HHUM HAKaHyHE IYTEM IOBTOPEHUS MaTEpHAIOB
Jexuuil. PekoMeHayeTcsi MoAroTOBUThH BOIIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAUTH
UX C IIperojaBaresieM B Hauaje JabopaTopHOi padOThl UM MPAKTUYECKOTO 3aHSATHSL.

JUtst onipefiesieHns CTENEHN YCBOCHHMS JIEKMOHHOIO MaTepHalla U 3aKpEeIIeHUs
OTHENIbHBIX  TOJIOKEHHWM, M3y4aeMbIX TE€M, Ha MPAKTUYECKHX  3aHATUSIX
MIPENOAABaTENIEM 3aIUIaHUPOBAHO NPUMEHEHHUE TECTOBBIX 3aJaHUW WU BBINOJHECHHE
WHIUBUIYAIbHBIX 3a7a4 10 MOJAU(PUKAUUUA CTYyJACHTaMH BapUaTUBHOM YacTu
BBINIOJIHEHHBIX  JIaOpaToOpHbIX  paboT.  BaxkHbIM  acmekToM  mpoiiecca
bopMyIMpOBaHMS M  pEIICHUS 337ad  SIBISETCS MPUMEHEHUE CHUCTEMHOIO
MCITIOJIb30BaHUs MPO(PECCUOHATIBHOIO KOHTEKCTa — METO/1a KOHTEKCTHOTO O0yUEHHSI.

[IpenonaBarenieM 3ariaHUPOBAHO MPUMEHEHHE HAa JTAOOPATOPHBIX 3aHSATHUSAX
TEXHOJIOTUM  PA3BUBAIOILICHCSA KOOIEpAlUU, KOJUIEKTUBHOTO B3aUMOJIECHUCTBUS,
pa3bopa KOHKpeTHbIX cuTyauuid. [loaToMy mpuBETCTBYEeTCS TPYNIOBOH METO.




BBITIOJTHEHUS JTA0OPATOPHBIX PAOOT W 3alUTHI OTYETOB, a4 TAKXKE B3aWMOOIICHKA U
00CYXXJIeHHE PE3YJIbTaTOB BBINOJIHEHUS JIA0OPATOPHBIX padoT.

JUIst  TeKylero KOHTPOJII YCHEeBA€MOCTH MO O4YHOM  Qopme oOydeHUs
Mperno/iaBaTesieM UCIOJIb3yeTcsl 0auIbHO-PEHTHHTOBASI CUCTEMa KOHTPOJISL U OI[EHKU
aKaIEeMUYECKOM AKTUBHOCTH. [I103TOMY HACTOSTENBPHO PEKOMEHAYETCS TIIATENBHO
npopabaThiBaTh MaTepral AUCHUILIUHBI IPU CAMOCTOSITEILHON paboTe, y4acTBOBAThH
BO Bcex (opMax OOCYXIECHHMS M B3aUMOJCHCTBHUS, KaK Ha JIEKIUSAX, TaK U Ha
MPAKTUIECKUX M JAOOPATOPHBIX 3aHITHSAX B IENSAX JYUIIETO OCBOCHHS MaTepuaia u
MOJTYYEHHUSI BEICOKOM OIIEHKH MO Pe3yabTaTaM OCBOCHUS JUCHUILIAHBI.

BrimonHeHne caMOCTOSATENBHONM pabOThl MOAPA3yMEBAET CAMOCTOSTEIHLHOE
U3YYCHUE PAa3JeoB MHUCIMIUIMHBI, TOATOTOBKY K JaOOpaTOPHBIM 3aHITHSAM, K
pYOEXKHBIM KOHTPOJISIM (111 00y4aromuxcsi 09HOM (popMbl OOyUYeHUsI), TOATOTOBKY
K 3a4€Ty.

Pexomenmyemass TpyJOEMKOCTh CaMOCTOATENbHON paboThl Mpe/CcTaBlieHa B

TabuIe:
PexoMeHiyeMblIil pexkuM caMOCTOSITEIbHON pabOThI

Pexomenayemas
TPYA0eMKOCTb,
HaumeHoBaHue aKaj. 4yac.
BH/Ia CAMOCTOSITEJIbHOM PadoThI Ounas 3aouHan
¢popma dopma
o0yueHusi | 00y4eHHUs
CamocTosiTe/ibHOE M3YUEeHHE TeM JUCIUNIHHBI 30

ApXUTEKTYypa MUKPOIIPOLIECCOPOB

Cucrema koMau 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

IMoaroroBka k J1a60paTOpPHBIM 3aHATUAM (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)

BeinosiHeHne KOHTPOIBLHO PadoThI -

IoaroroBka K 3a4ery 18

Bcero: 64

[IpuBeTcTBYeTCS BBIMOJHEHUE PAa3[elIOB CaMOCTOATENBbHON paboThl B
KOMITBIOTEPHOM KJ1acce Kadeapbl « ABTOMATH3AIMS TPOU3BOACTBEHHBIX MTPOIIECCOBY.

6. ®OHJ] OLIEHOYHBIX CPEJICTB
1



JJIA ATTECTAIUA 11O JUCHUAILJIMHE
6.1. IlepevyeHb OLIEHOYHBIX CPEACTB

1. bamnbHO-peWTUHrOBasi CUCTEMa KOHTPOJIE U OIEHKH aKaJeMUYECKON
akTuBHOCTH oOyuarommuxcs B KI'Y (s ounoit (popMbl 0OydeHus )

2. OrtueTsl 10 1a00PaTOPHBIM paboTam

3. bank 3agaHuii U BOnmpocoB K pyOexkHbIM KOHTpossiM Ne 1, No 2, Ne 3 (mus
O04YHOM (OPMBI OOYICHHS)

4. baHk 3a1aHUIA U BOITPOCOB K 3a4ETY

6.2. Cucrema 0aJl1IbHO-PEHTUHIOBOM OLCHKH

padoThl 00y4AOIIUXCH 10 JUCHUILINHE

Ne | HaumeHnoBan
Conepxanue
ue
Ounas ¢popma o0yueHust
1 | Pacnpenenen Pacnpenenenne 6amios
ue 6amioB 3a Brmonnenun
CEMECTPHI 110 Bun TMocemenn | oy garqura | PYOSHHBI | Pybexmer | PyGesHbr
o € JICKI U nu nu u o
BHUJIaM yueOHOU OTUYETOB 110 3auér
o AKTUBHOCTH KOHTPOJIb KOHTPOJIb KOHTPOJIb
yaeOHOM paboThI: HA HUX nabopaTtopH Nol No2 No3
paloThI, bIM paboTam
CPOKH cIauu
yueGHOi bamibHa
paBOTHI s Ho 16 Ho 24 Ho 10 Ho 10 Hol0 | JIo 30
(noBoasites | OUCHKa:
110 CBeIeHUsI
o0yuarmmux & mexnuii 5
u
il Ha [Tpumeua nabopaTopH
nepBoOM X IIPaKTUK 6
oM HUS: 102 BIX Pa0OT 1O
yae 46amia
3aHATHH) Oamny
2 | Kputepwmii nmepecyera
0aJI0B B 60 1 MeHee 0aII0B — HE 3aQ4ET;
TpaJIUIIMOHHYIO OLleHKY | 61...100 — 3a4ér;
0 UTOTaM pabOoTHI B
CceMecTpe | 3adeTa




Kputepuun gomnycka k
IIPOMEKYTOUHOU
aTTeCcTalluH,
BO3MOXXHOCTH
MOJTyYEeHUs
aBTOMATHUYECKOI'0 3a4eTa
(9K3aMeHaIMOHHOMN
OLICHKH) TIO
JUCLUIIIHE,
BO3MO>XHOCTh
MOJIy4eHHUs: OOHYCHBIX
6asioB

Jns  pomycka K IPOMEXKYTOYHOW — aTTECTAMU  TIO
TUCIUIUIMHE 3a ceMecTp (3aueTy) OOYyJaromuiicss JOJKEH
HaOpaTh MO0 UTOTaM TEKYIIEro U pyOe)KHOrO KOHTPOJIEH HE MeHee
51 6amna .B cnyuae ecnu obydaromuiics Habpan menee 51 Gana,
TO K aTTECTAI[MOHHBIM HCIIBITAHUSIM OH HE JIOITYCKaeTCs

JUia nonydeHus 3ayeta Oe3 IMPOBENEHUS IPOLEAYpPbI
MPOMEXKYTOUHOM  aTTecTauuu oOO0ydaromemycs HeoO0XO0AUMO
HaOpaTh B X0/l TEKYIIEro U pyOeKHBIX KOHTpOJIEeH He MeHee 61
Oamna. B srom ciiydae uTor OayUIbHOW OIICHKH, TMOJydaeMOMn
oOyyaromuMmcst 0e3 TpOBEIEHUs NPOIEIypPbl MPOMEKYTOUHOM
aTTecTalliu, OINpEAeNseTCs M0 KOJIWYECTBY OalioB, HaOpaHHBIX
UM B XOJ€ TEKYyILIEro M pyOekHbIX KoHTposeil. Ilpu 3ToM, Ha
YCMOTpEHHE MpernojaBaTesis, OamibHas OLEHKa 0Oydarolerocs
MOKET OBITh IOBBIILIEHA 3a CYET IOJYYEHHUS JIOMOJHUTEIbHBIX
0aJIoB 3a aKaJIEMUYECKYI0 aKTUBHOCTb.

OOyyaromuiics, UMEIOIINUN MPAaBO HA IOJYYEHUE OLEHKU
0e3 TmpoBeNeHUs MPOLEAYphl MPOMEXKYTOYHOM aTTecTaluw,
MOJKET MOBBICUTH €€ MYTEM CAAauu aTTECTAllMOHHOTO HCIBITaHUS.
B cayuae mnosydeHus oOydaromuMcs Ha aTTECTAallMOHHOM
ucnpiTanuu (0 6amioB UTOT OAJILHOW OLIEHKH IO TUCIUILIMHE
HE CHMIKAeTCsl.

3a akaJeMHUYEeCKyld AaKTUBHOCTb B XOJI€ OCBOGHUS
JUCIUTUTMHBL , Y9acTHE B Y4eOHOW, HAyYHO-MCCIIEAOBATEIBCKOM,

CIIOPTUBHOM,  KyJIbTYpPHO-TBOPYECKOH M OOIIECTBEHHOU
NEATETbHOCTH  OOy4aromeMmycss MOTyT  OBbITh  HA4MCIIEHBI
JIOTIOJIHUTEIIbHBIE Oasbl. MakcumanbHoe KOJIMYECTBO

JIOTIOJTHATENBHBIX 0a/loB 3a aKaJeMHYECKYI0 aKTUBHOCTH IO
OJIHOM mucuMInInHEe cocTasiseT 30.

OcHoBaHUEM I TIOJMYyYEHHUS JOTOTHUTEIBHBIX OaJlJIOB
SIBIISTFOTCSI
- BBLINOJHEHHE JOHOIHHUTEIBLHBIX 3aJaHui MO0 JUCUMIIIAHE
JOTIOTHUTEIbHBIE OalIbl HAUUCIISIOTCS IPETIoIaBaTelieM;
- ydyacTdeé B TEYEHHE CceMecTpa B Y4YeOHOW, Hay4dHO-
MCCJIE0BATENbCKOM, CHOPTUBHOM, KYJIBTYPHO-TBOPUYECKOH U
obmiecTBeHHOM gearensHocT KITY.

®opmbl U BUABI y4eOHON
paboThI uIs
HEYCITeBAOIINX
(BOCCTaHOBMBIITMXCS HA
Kypce 00y4eHHsI)
CTYIEHTOB JUISI
TTOJTYYCHUS
HEJIOCTAIOIIUX 0allJIOB B
KOHIIE ceMecTpa

B ciydae eciu k mpoMeXyTOYHOM aTTecTaluu (3a4ery) HabpaHa
cymma Mesnee 51 6Gamta, oOywaromemycss HE0OXOAUMO HaOpaTh
HEJ0CTaoNlee KOJMYECTBO OalioB 3a CYET BBINOJIHEHHS
JIOTIOJTHUTEBHBIX 3aJlaHi, 7O KOHIa MocieAHel (3aueTHOM)
HEJIeNT CEMECTpa.

JIukBuAanus aKaJeMHYECKUX 3aJ0JDKEHHOCTEH, BOZHHUKIIHUX W3-

32 pa3HOCTM B yueOHBIX IUIAHaX Wp T[epeBoje WU
BOCCTAHOBJICHUH, IIPOBOAUTCS yTeM BBITIOJTHEHUS
JOTIONHUTENBHBIX ~ 3aJaHuil, ¢opMa U 00bEM  KOTOPBIX

OMPCACIIICTCA NMPLCIIOAaBaTCIICM

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

KOHTpOJIbHAsA paboTa Ha TeMy C 3aJaHUEM KOJIMYECTBAa MHULIMATUBHBIX JUCKPETHBIX
CUTHAJIOB, IPEBBIIIAIOIIET0 KOJIMYECTBO BHEIIHUX 3alpocoB Ha mpepbiBaHune MII
80C51 myia onpenenenus cnocoba opraHu3aluy ONEePaTUBHOTO OMPOCa; KOHTPOJIbHAsS
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paboTa Ha TeMy C 3aJJaHME€M [apaMeTPOB AHAJIOTOBOTO BBIBOJIA I KOHTPOJUIEpa
PIC16 pns pemenus 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 3amaHuil mnpu  pyOeKHOM KOHTpoJie oOydaromemycs
OTBOAUTCS BpeMsl He MmeHee 30 MUHYT.

[IpenomaBaTenb OIEHWBAeT B OalaXx pe3ybTaThl BBIMOJTHEHUS KaKIIOTO
pyOE)HOT0 KOHTPOJIS M 3aHOCUT B BEIOMOCTb YUETa TEKylleH ycneBaemoctd. Eciu
3aJ]JaHUs BBITIOJIHEHBI O€3 OIIMOO0K, TO OHH oneHnBaroTcs B 10 6amaos . Eciin cHauana
3a/laHre OBIJIO BHITIOJIHEHO HEBEPHO M MOTpeOoBasach padoTa HaJl OMTMOKAMH, TO TIO
BBITIOJTHEHUU €€, CTYACHT MoJiy4aeT mo 6 0ayuioB 3a MEPBbIM U BTOPOU pyOEKHBIC
KOHTpoJiu U 10 6ayioB — 3a TpeTui.

Hrorosast arrectanusi paboThl 00YyYAIOMIMXCS MO JUCHUTIIMHE MPOU3BOIUTCS
no OwieraMm, CcoOJEpXKallluM JBa BOIpoca. 3a KaXAbld MPAaBUIbHBIA OTBET
oOy4aromiuiics monydaet 15 GamioB. Bpemsi oTBoAgMMOE Ha MOJATOTOBKY M YCTHBIN
OTBET COCTABIIAECT 1 aCTPOHOMUYECKHI Yac.

Pe3ynbTaThl TEKyILIEro KOHTPOJS YCIIEBAEMOCTH U 3a4€ra 3aHOCSITCS
MpenoAaBareyieM B 3a4ETHYIO BEIOMOCTb, KOTOpas CHAETCA B OPraHU3Al[MOHHBIM
OTZEJl MHCTUTYTa B JICHb 3a4y€Ta, a TAKXKE BBICTABISIIOTCA B 3aUYETHYIO) KHUKKY
o0yyJaromerocs.

6.4. IIpyMepbl OLICHOYHBIX CPEACTB IS PYOeKHBIX KOHTPOJIeH U 3aueTa
6.4.1 IlpumepHDIii CIMCOK BOMPOCOB K 3a4eTy

1. Kak cootHOocutcst yactoTa 3anaromiero reueparopa MKS1 u BpeMst BbINOJTHEHUS
OJIHOTO MaIlIMHHOTO UK u yeM 3TO 00yCJIOBIIEHO?
2. IlpuBectn cxembl BrIoueHuss MKS1 B MuHuManpHOM KOH(Urypamuu c
MCIIOJIb30BaHUEM BHYTPEHHETO M BHEIIHETO 3a/1al0IKUX T€HEPATOPOB.

3. B 4em 3akiouaercs Ha3HAUEHUE PETUCTPOBBIX OAHKOB, KAKOE HMX KOJIMYECTBO
OJTHOBPEMEHHO AaKTUBHO U KakuM o0Opa3oM yCTaHABJIMBAETCS aKTUBHOCTH
PEruCTPOBOTO Oanka?
4. KakuMm oOpa3oM U 4Yepe3 Kakue SYCHKH MaMsITH OCYIIECTBIISIETCS KOCBEHHas
anapecauusa siueek 3YIIJ] m xakue syeilku qomyckaroT oOpalieHue Mo KOCBEHHOMY
anapecy? IlommepkuBaeT i mporieccOp KOCBEHHYIO ajnpecario O0uToB? B kakux
ClIyJasix 1es1ecoo0pa3Ho UCIOJIb30BaHNE KOCBEHHOM apecarun’?

5. Kakue sveiiku mamsiTd BXOJAT B KJIACC PETHUCTPOB CIECIMAIBHBIX (DYHKITHM, Kak
aJPeCcyIOTCS ATHU PETUCTPBHI U KaKWE U3 HUX JIOMYCKAIOT OOpalleHue K OTACIbHBIM
ouram?

6. KakumMu KoMaHAaMu MOXHO OTNPEIEUTh 3HAK MPOU3BEICHUS IBYX ONEpPaH10B?

7. Kakumu KOMaHAaMU MOKHO IIPeoOpa3oBaTh MOJOKUTEILHOE YUCIO B PABHOE EMY
10 MOJAYJIIO OTpULATENbHOE?

8. Kakum oOpaszom B nporpamme MKS1 MOXXHO OCYIIIECTBUTh YCIOBHBIN MEpexo Ha
aZpec, OTCTOAIIMNA OT KOMaH bl Iepexoaa 0osee yem Ha 2K Gaiita?



9. Kakum o6pazom B mporpamme MKS1 MoxHO ocymiecTBUTH caBUT Ha 1 paspsn
BIIPABO JABYX0aNWTOBOr0 4KCIia, pa3MEIIEHHOTO B ABYX sSUEHKax 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 pexmme
Taiimepa, TaiiMep-cuetunk T/Cl - B pexume cUeTyhMKa BHEIIHUX COOBITHMH, a
NOCJIEIOBATENbHBIM MOPT 3alpOrpaMMHUPOBaH TOJBKO HA Mepenadyy B aCHHXPOHHOM

pexume?
13. Kakum o0pa3oM MOXXHO pa3/IelIuTh NMapajyIebHBIN MOPT HAa BBOJ HMHGOPMAIUH
nmo 4-M crapmmMm paspsgaM M Ha  BBIBOA - 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
NapaJJIeIbHOIO NOPTa HAINPSIKEHHWE BBICOKOIO JIOTMYECKOTO YPOBHS, a Ha 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 yCTaHOBHUTCS NMPUOPUTET mIpepbiBaHuM no komange MOV 1P, #12H ?
18. Kakum 00pa3zoM MOXXHO MOCTPOUTH CHCTEMY, OOCIYKMBAIOIIYyI0 4 BHEIIHHX
npepbiBaHus 0€3 MCIOJIb30BAHMS JOMOTHUTENBHBIX LENel (3a CYET MCIOJIb30BaAHUS
T/COu T/C1)?

19. 3ampoc Ha OOCITyXKMBaHHUE TPEPHIBAHUSA CO CTOPOHBI Taiimepa-cuetunka T/CO
IIOCTYIIa€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 BhIBoJIe TxD HEMpephIBHOTO CHUTHANA MPSIMOYTOJIBHON (OPMBI CO
CKBaXKHOCTBIO 27

21. ApxuTekTtypa MHUKpOKOHTposuiepoB cpennero cemeictBa (PIC 16Cxxx):
pa3psAIHOCTh, cucTeMa komaHA. Kakum o0pa3oM BO3MOXKHO MEpeKIoYeHrue 0aHKOB
NaMATU JAHHBIX, ,CTPAHUIL TAMSITH KOMaHa?

22. MoxHo 11 ogHoi koMaHaoi oOpanieHust k peructpy STATUS usmenuts dnaru
Z,DCu C?

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

24.YeMm oTIIMYaAETCA MPHUCOEIWHEHHUE TUCKPETHBIX JaTYMKOB THUIA «CYXOW KOHTAKT
Kk koHTpoJuiepoM MKS1 u PIC? Jlats npumepsl MPOrpaMMHON peaiu3aliui.

25. Bo3moxHo s npu BbinojgHeHuu koMaHael BCF  PORTA, 3 wusMmeHeHue
JIOTUYECKOI0 YPOBHS Ha JPYrUX BbIBOJAX rnopra 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 YCIOBUS JOCTUKEHUS.

28. Kak cdopmupoBaTh HUMNYJbC AIUTENbHOCTBIO 100 MCek ¢ MHUHHUMAaIBHOM
MOTPEIIHOCThIO, Hcoib3yss TMR1 mMukpokoHTposiepoB cpeanero cemeiictea (PIC
16Cxxx)?

29. Kak oOecneunTh CTaOWIM3AIMI0 CKOPOCTH BpAlllEHUs JJIEKTPOJBUTATENs
noctosiHHoro Toka B jguana3zone 100-3000 o6/mMuH, ¢ AaTYMKOM BpamieHus 2
uMI1/000poT, Ucnonb3ysa pexkuMm [HIMM MHKPOKOHTPOJUIEPOB CPEIHETO CeMEWCTBa
(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:

Hamnncanue nporpaMMbl Jjisi TPOBEPKH KOPPEKTHOCTU BBIMOJTHEHUS KOMAH]IbI
OR na muxpokontposiepe Z181 u oueHku e€ BIMSHUS Ha 3HA4YCHUS (HIAroBOTO
perucrpa.

6.4.4 Ilpumep 3agaHus 1J1s1 py0eKHOr0o KOHTPOJIs 3:

N3menenne BpeMeHW (HUKCAIMM B KPAWHHUX IOJIOKEHUSX MAHUIYJIATOPOB
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
PECKOMCHAYCMbLIX TCM I10 BBITTOJIHCHUIO CaMOCTOSITEJIbHOM pa6OTBI.

6.4.6 KontpoJsbHast padoTa AJs1 CTy/IeHTOB 3204HO# opMbI 00yueHHs

CtyneHTsl 3a09HOM (hOPMBI 00YUEHHUS BBIMOIHSIIOT TOMAITHIO KOHTPOJIHHYIO
paboty. 3amaHus AJisI KOHTPOJBHOM pabOThl M yKa3aHUS IO HUX BBINOJHEHUIO
MIPUBEJICHBI B METOAMYECKUX YKa3aHUSAX. 3aJaHus JaHHOW JOMalTHeld KOHTPOJIbHOM
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
pa3pelICHHBIX TPEPHIBAHUSX ?

a) YBEJIMUUTCS
0) HE M3MEHUTCS
B) YMEHBIIHTCS



I') CHauaja yBeJIMIUTCS, 3aTEM — YMECHBIIIUTCS
2. B 4eM riaBHO€ MPEUMYIIECTBO MUKPOIIPOIIECCOPHON 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 mpuemo/nepenaTyrnk mocae10BaTeIbHOTO KaHAA;
1) CYETYHMK KOMAaH]I;
€) BCE IMEPEYHCIICHHbIE BBIIIE DJIEMEHTHI TO3BOJIAIOT BBINOIHITH
KOCBEHHYIO aJIpecalfuio.
4. Kakum 0GJ10KOM MOTYT OBITh 3aMEHEHBI 0JI0KH, rpaduueckoe 0003HAUCHHE
KOTOPBIX NMPUBEJICHO HIDKE?

—

5. Ha yem ocHOBaH IpoOrpaMMHBIA METOJ MOAABICHUS «Ipede3ra) KOHTAKTOB
POT BBOJIE JJAHHBIX B MUKPOKOHTpPOJUIEP?
a) Ha YBEJIMYEHUH YaCTOTHI OIIPOCca
0) Ha KCIOIB30BAHUM CIIELUATBHBIX KOMaH/]| OJaBICHUs «Apede3ra»
B) Ha OJIOKUPOBKE COOTBETCTBYIOIIETO MIOPTA HA BPEMS «JIpede3ray
r) Ha MOBTOPEHUM YTEHUs 4Yepe3 HEeOONbLION HHTEpBall BPEMEHU HU
CPaBHEHMH PE3YJIbTATOB.
6.5 ®oHa OLIECHOYHBIX CPEACTB
[lonublid  OaHK 3agaHWil 1O TEKyUIEro, pyOeXHBIX KOHTpOJeH U
IIPOMEXYTOYHOM AaTTECTAllMM 110 JIHUCLHMIUIMHE, II0KA3aTeld, KPUTEPUHU, IIKAJIbI
OLICHUBAHUS KOMIIETEHLINNW, METOANYECKUE MATEPUAIIBI, ONPEACIAIOIINE POLETYPBI
OLICHMBAHUsI 00pa30BaTENIbHBIX PE3YJbTATOB, MPUBEIEHBI B y4€OHO-METOAMYECKOM
KOMILIEKCE JUCHUTUIAHBI.

7. OCHOBHASA U JONNOJIHUTEJIbHASI YYEBHAS JIUTEPATYPA
7.1. OcHOoBHAas1 y4eOHas1 IUTEPATYpPA
1. HoBukoB IO.B. OCHOBBI MHUKpPONPOUECCOPHON TEXHUKHU: KYypC JEKIUU. —
M.:NUuTepHeT-yHuBepcuteT nHGOpMaImoHHbIx Texnooruii, 2003-2004. — 432c.
2. ApXUTEKTYphl W TOIOJOTHH MHOTOMPOIECCOPHBIX BBIYUCITUTEIIBHBIX
CUCTeM: Kypc Jekuuil: yueOHoe nocodue / A.B.bormanoB [u ap.]; M.: UnaTepHeT-
VYHuBepcutet nHGOpMaMOHHBIX TexHOIoruM, 2004. - 170c.

7.2. lonoHUTEIbLHAS yueOHAasl JIUTEpPaTypa
1. OcHOBBI MUKpOMNpPOLECCOPHON TeXHUKU. Kypc Jekiui ajis CTyAeHTOB IO
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cneunansHoctd  «[lpuknannas uHpopmatuka» M. HuTepHeT-YHuUBepcuTeT
nHpopMarmoHHbIX TexHonorui. 2004. 432 c.

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

3. Mukponpoueccoppl ¥ 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 MukpokoHTposiepaM. Tom 2. M.:IlocTtmapker,
2001 — 488c.:m.

6. MuKpompoIecCopsl U MHKPOIPOIIECCOPHBIE KOMITIEKTHl WHTETPATbHBIX
mukpocxem: CnpaBounuk: B 2 t1./H.H. AsepbsnoB, A.M. bepesenko, HO.W.
bopmenko u np.; [Tox pen. B.A. [llaxnosa.-M. : Paauo u cBs3b, 1988.

7. Muxkpo2BM: B 8 kHu.: [Ipaktudeckoe nocodue/Ilox pen. JI.H.IIpecayxuna.
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 Mukpo29BM.OcHOBBI
opranuzanuu.CrpaBoyHuk - M. :Paauo u cBs3b, 1991.

8. YHEBHO-METO/INYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

I. Takrtaes B.B. IloaroroBka, TpaHCHSALWs W IPOTPAMMHOE TECTUPOBAHHE
CUCTEMBI KOMaHa. MeTtoandeckue ykazanus K 1a00paTopHOil paboTe Mo TUCUUILINHE
«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 Ja0opaTopHoil pabore Mo aAucUUIUIMHE «MUKPOKOHTPOJUIEPHl U
MUKpOIpoleccopsl B cuctemax ympasienus» // B.B. Taxraes, O.B. JImutpuena.
Kypran: KI'Y. 2014. - 32 c.

3. Takraee B.B. IIporpammupyemsiii  koutpomuiep KE/P-2 B
apTroMaru3upoBaHHou ['3Y Meroguueckue ykazaHus K IPaKTHUECKOMY 3aHATHIO U
CaMOCTOATENBbHON padoTe Mo Kypcy «MHKPOKOHTPOJUIEPHl U MHUKPOIPOIIECCOPHI B
cuctemax ynpasienus» // B.B. Takraes. Kypran: KI'Y. 2005. — 30 c.

4. Kapnos E.K. IlporpaMMHO-JI0THYECKOE YyIpaBieHHE JTaOOPATOPHBIM
naeBMmatuyeckuMm creHgom FESTO na ocnoBe konTpomuiepa 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»,
HEOBXOJAUMBIE J1JI1 OCBOEHUA JUCHUIIJINHBI
1. CemeiicTBO MUKPOKOHTPOJIEPOB Microchip PIC16.
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www.microchip.com.ru/PIC16F/PIC16.html
2. M3TA:O0yuarone Buaeoposuku. Pabora 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. 9bC «Jlanp»
2.9bC»KoHcynbTanT cTyieHTay

3. OBC «Znanium.comy

4. »I'apanT» - ClIpaBOYHO-IIPABOBast CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JACHOUTIIAHBI

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

12. Il CTYAE€HTOB, O0y4YaloIMUXCHd C HUCNOJb30BAHMEM IMCTAHUMOHHBIX

o0pa3oBaTeJIbHBIX 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. Pactipenenenre 6aioB 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 JOCTKEHUN 00YJarONUXCsl IPUHUMAETCS C Y4ETOM MHEHUS

BEIYIIETO MPEeToaaBaTes U TOBOAUTCS 10 CBEJICHUS 00yJaronuXcs



[MTPMJIOXXKEHME 1

AHHOTaIMs K paboydeil mporpaMme JTUCIHUIUIMHBI
«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 MUKPOKOHTPOJIJIEPOB Ha MpuMepe Hanbosee nomyispHbix 18080,
80C51, PIC 16, ycrpolicTBa CONpsKEHUSI CUCTEM NMPOMBINUIEHHONM aBTOMAaTH3alUN
TEXHOJIOTUYECKHX IMPOILIECCOB, CXEMOTEXHHKAa U alroOJIOKH JI@HHBIX CHCTEM.
W3yyeHue KOHCTPYKIMH, XapaKTEpPUCTUK M  OCOOEHHOCTEW  H3KCIUTyaTaluu
MUKPOKOHTPOJUIEPOB W MHUKPOIPOLIECCOPHBIX YCTPOMCTB MpH aBTOMAaTH3aLUU
TEXHOJIOTUYECKHX MPOLECCOB OOIIENPOMBIIIIEHHOTO M OTPACiIeBOTO MPUMEHEHHS,
METOJUK HX BBIOOpa M pacyera MpH MNPOCKTUPOBAHMH ABTOMATHU3WPOBAHHBIX W
aBTOMATUYECKUX CUCTEM YIIPABJICHUS TEXHOJIOTMUECKUMU OOBEKTAMHU.



JIMCT
Perucrpanum m3MeHEHHMI (IOMOJIHEHWI) B pabodyio MporpaMMmy ydeOHOM

JUCHUTUTMHBL «MUKPOTPOIIECCOPHBIE YCTPOMCTBAY

N3menenust/ nonoaHeHus: B pabovyro mporpaMmy

Ha 20 /20  y4eOHbIil rox:

OTBETCTBEHHBIN MPETNOaBaTeb / /

N3menenus yreepxacHbl Ha 3acenannu AT« » 20 T

IIporokom Ne

3aBenyrouuid kadenpoit »  » 20 T

N3menenus/ nonoaHeHus: B pabovyro mporpaMmmy

Ha20 /20  yueOHblil roA:

OTBeTCTBEHHBIN MTPETO/IaBaTEIh / /

N3menenus yrBepxacHbl Ha 3acenannu AL« » 20 T

IIporokom Ne

3aBenyromuii kaheapon » » 20 T.







