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

Ounas ¢popma o0yueHust

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

npenouaBaTe.ﬂeM), BCEro 4acoBs
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 npomexyTouHOii aTTeCTANMHU 3auér 3auér
OO01mas TpyA0eMKOCTb M CUUILIHHBI U 108 108

TPYAOEMKOCTD I10 CEMECTPaAM:

3aounas popma o0yueHust

Bun yuebHoit paboTbl Ha Bcro guc- Cemectp

LUIUITUHY 7

AyIuTOpHBIC 3aHATHS (KOHTAKTHASA 10 10

paboTa c npenogaBaresieM), BCero

4acoB

B TOM 4MHcJe:

Jlexuun 2 2

JlabopaTopHbIie pabOTHI 8 8

[TpakTHyeckue 3aHATUS - -

CamocTosiTe1bHasi paboTa, Bcero 98 98

4acoB B TOM YHCJIE:

KonTtposnbHbie paboTbI 18 18

[ToxroToBka k 3a4ety 18 18

Jlpyrue BUIBI CAMOCTOSTEIIBHON pabOThI 62 62

Bua npoMeKyTo4HOM aTTecTalnu 3auér 3auér

OO6mas Tpy10eMKOCTb THCIUTIIHHBI H 108 108

TPYA0EMKOCThb 10 ceMecTpam:




2. MECTO JUCIIUAITJINHBI
B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI

JucunminHa «MUEKpONPOUECCOPHBIE YCTPOWCTBA» OTHOCUTCA K 4YacTH,
dbopmupyemMoil ydyacTHHKamMu 00pa3oBaTeNbHbIX OTHOIIeHHM Onoka bl. SBnsgercs
JTUCHUTUITMHON 10 BEIOOPY 00yYaronierocs.

N3yuenne  gucuuruinHbl  Oa3WpyeTcs Ha  pe3yibTarax  o0y4yeHus,
c(hOpMHUPOBAHHBIX MPU U3YUEHUH CIICTYIONINX JTUCIUTIINH:

- OU3MKa;

- DIIEKTPOTEXHUKA U JJIEKTPOHUKA;

- BeruncnuTenbHble MAIMHBL, CUCTEMBI U CETH;

- ABTOMaTHU3UPOBAHHBIN AIEKTPONPUBO/;

- [IporpammMupoBaHye U AITOPUTMU3ALM.

PGBYJ'IBTaTI)I O6y‘leHI/I$I o AUCHUIIIIMHC 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.

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

- 3HAaHME OCHOBHBIX 3aKOHOB OJJIEKTPOTEXHUKH JUIA DIJIEKTPUYECKUX U
MarHUTHBIX  II€N€il; COBPEMEHHOM  JJIEMEHTHOM  0a3bl  AJEKTPOHHBIX U
MUKpPOIIPOLIECCOPHBIX ~ YCTPOMCTB;  MNpaBWil  OQOPMIIEHHUS  KOHCTPYKTOPCKOM
JOKYMEHTAIUH;

- yMeHHME pa3pabaThiBaTh dJEKTPUUYECKUE NPUHLHUIHAIBHBIE CXEMbl H
IIPOEKTUPOBATH THUIIOBBIE JJIEKTPUYECKHE M DIJIEKTPOHHBIE YCTPOWCTBA; MPUMEHSATH
CBOM 3HAHUS K PELICHUIO MPAKTUYECKUX 33]1a4;

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

- OCBOCHHUE CIIEIYIOIIMX KOMIIETEHIIUA HA YPOBHE HE HUXke noporosoro: ITTIK-
1 (cnocoOHOCTH KCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUILINH
B MIpo(peccroHaIbHOM 1eATeTbHOCTH, IPUMEHATh METO/IbI MaTEMAaTUYECKOTO aHalIn3a
U MOJIETTMPOBAaHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIEA0BaHUS),

[MITK-2 (cmocoOHOCTh MPEACTAaBUTh aJeKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHUW HAyYHYIO KapTUHY MUpPa Ha OCHOBE 3HaHUS OCHOBHBIX IOJIOKEHUH, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MaTeMaTHKH),

OIIK-4 (crocoOHOCTH y4yacTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BapUaHTOB
penieHus: npoobsieM, CBSI3aHHBIX ¢ aBTOMAaTU3alMel MPOU3BOACTB, BHIOOPE HA OCHOBE
aHalM3a BapUaHTOB ONTUMAJIBHOIO IPOTHO3MPOBAHUSA MOCIEICTBUA PEIICHHUS),
OIIK-5 (crmocoOHOCTh ydYacTBOBaTh B pa3pabdOTKE TEXHUYECKOW JOKYMEHTAIIHH,
CBSI3aHHOM ¢ MPO(ECCUOHAIBHOMN JEATEIHHOCTHIO),

[MITK-3 (cmocoOHOCTh BIAAETh AIEMEHTAMU HAdyepTaTeNIbHOM T€OMETpUU U
WH)XKCHEpHOW TpaduK, TPUMEHATb COBPEMEHHBIE MPOrPaMMHBIE CpEICTBa



BBITIOJIHEHUS ¥ PENAKTUPOBAHMS W300PAKEHHM MW YEepTeKEH U IMOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJOTUUECKOM TOKYMEHTAIIUH ),

OIIK-3 (cmocoOHOCTh HCMOJIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH, TEXHHUKY, MPUKIAJAHBIC MPOTrpaMMHBIC CPEACTBAa MPH PEIICHUU 3a]a4
poheCCUOHAIBHON JIEITEIIBHOCTH),

ITIK-15 (crioco6HOCTH BHIOHMpATh TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPEJICTBA U
CPE/ICTBA BBIUUCIUTEIIBHON TEXHUKH MIPH OpPraHU3AIMHU MPOIECCOB IMTPOCKTUPOBAHMS,
W3TOTOBJICHUS, KOHTPOJSL W UCIHBITAHUW MPOAYKIMU; CPEIACTBA U CHUCTEMBI
aBTOMATHU3allMK, KOHTPOJIS, TUAarHOCTUKH, UCTIBITAHUM, YIIPAaBICHUS TPOU3BOJICTBOM,
YKU3HEHHBIM [IUKJIOM HPOIYKIIMHU U €€ KaueCTBOM),

[TK-8 (crmocoOHOCTH BBHITIOIHATH pa0OThI IO aBTOMATU3AIMU TEXHOJIOTUYECKUX
MPOIIECCOB U TMPOU3BOJACTB, HX OOECHEYEHUIO CPEACTBAMU AaBTOMATH3AIUU U
yOpaBi€HUsl, TOTOBHOCTHIO HCMOJIb30BaTh COBPEMEHHBIE METOJbBl M CpPEJICTBA
aBTOMAaTH3allMM, KOHTPOJIA, NUArHOCTHUKHU, WCHBITAHUM M yIpaBJICHUS MPOIECCAMH,
YKW3HEHHBIM IIUKJIOM MPOIYKIIMHU 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. INTAHUPYEMBIE PE3YJbBTATBI ObYUEHUSA
Llenpro 0cBOCHHS AUCHUIUTMHBI « MUKpPOIIPOLIECCOPHBIE YCTPOMCTBAY SIBISETCSA
NpUOOpEeTEeHNE CTYJEHTaMU 3HAHMM 00 apXUTEeKType M MPUHLUUNAX paOOThI
MUKPOIIPOLIECCOPOB, & TAKXKE TAKMX 3JEMEHTOB MHUKPOIPOLECCOPHBIX CUCTEM, Kak
OMEpaTUBHbIE U TOCTOSHHBIE 3allOMHHAIOIINE YCTPOMCTBA, HMHTEp(dENchl BBOJA-
BBIBOJIA U JIp., GOPMHUPOBAHNE HABBIKOB MPOTPAMMHUPOBAHUU MUKPOIPOLIECCOPOB U
MUKPOKOHTPOJIJIEPOB U YMEHUN B 00JACTH COBPEMEHHBIX CPEICTB aBTOMATU3AIUU U
YIPABJICHUS.
3ajayaMy TUCLMIUIMHBI SBISIOTCS: U3YyYEHUE KOHCTPYKIMH, XapaKTEPUCTHUK U
OCOOCHHOCTEM  IKCIUTyaTalldd  MHKPOKOHTPOJJIEPOB W MHUKPOIIPOLIECCOPHBIX
YCTPOMCTB NMpPHU aBTOMATU3ALMH TEXHOJIOTHUYECKUX MPOLIECCOB OOIIETPOMBIIIIEHHOTO
U OTpacJIeBOr0 NMPUMEHEHMs, METOAUK MX BbIOOpa M pacyera Mpu MPOEKTUPOBAHUU
aBTOMAaTU3UPOBAHHBIX M aBTOMATHYECKUX CUCTEM YNPABICHHUS TEXHOJIOTMYECKUMU
O00BEKTaMH.
Komnerenuuu, popmupyemblie B pe3ysibTaTe OCBOCHUS AUCIUIUIMHBIL:
- CnocoOHOCTh HacTpauBaTh YIPABISIOIIME CPEACTBA M KOMIUIEKCHI H
OCYHIECTBJISITh  MX  pPErjJaMEHTHOE  JKCIUTyaTal[AOHHOE  OOCIYyKMBaHHE  C
UCTIOJIb30BAHUEM COOTBETCTBYIONIMX MHCTPYMEHTaIbHBIX cpeacts ([TK-13)

B pe3ynbTaTe n3ydeHus AUCUUILIMHBI O0yYarOIIMICs T0TKEH:

- 3HaTh npaBuiIa U HOpMy MOATOTOBKH TEXHUYECKOTO 3aJaHusl, OOpalleHus 3a
KOHCYJIbTaIle K pa3paboTuuky ucrnonbdyemoro MII ycrpoiicTBa ynpasnenus (ais
[1K-13);

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



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

- 3HaTh TUIIOBOW COCTaB MPOTPAMMHOTO 00ECIIEYCHHS CUCTEMBI BBOJIa/BBIBOIA
U COCTaB TEXHWYCCKOW JOKYMEHTAIIMH aBTOMATH3MPOBAHHBIX CHCTEM YIPABJICHUS
(ms TTIK-13);

- VYMeTh pa3pabaThiBaTh JIOKaJbHBIC IMOBEPOYHBIC CXEMBI M BBHITIOJIHATH
NPOBEPKY H OTJIAAKYy CHCTEM U CPEICTB aBTOMATH3AIMH TEXHOJOTHYECKUX
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, TEXHUUECKHUX CPEACTB U CHCTEM
aBTOMATHU3alNHA, KOHTPOJIS, JUATHOCTHKH, HWCIBITAHWH, YMpaBICHUS TPOIECCaMU
(ms TIK-13);

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

- Bnagetrs MeTomamMu pacuera U MPOEKTUPOBAHUS MHUKPOMIPOILIECCOPHBIX
CpE/ICTB aBTOMATHU3AIMH, KOHTPOJIS, AMArHOCTHKH, uctbitanuid (st [1K-13);

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

- Brmamerp MmeTomamMu pa3paOOTKH aITOPUTMHYECKOTO M IPOTPAMMHOTO
oOecrieueHuss CPeJCTB U CHCTEM aBTOMATH3AIlMU W YIPABJICHHS Tpoleccamu (s
[TK-13).

NHaukatopel W JECKPUNITOPHI YaCTH COOTBETCTBYIOIICH KOMIICTCHIINH,

dbopMupyeMoii B mpolecce H3YyUYCHHS JUCHUIUIMHBI  «MUKpPONpPOIECCOpHBIC
YCTPOMCTBA», OLIEHUBAKOTCS IMPHU MOMOIIA OLEHOYHBIX CPENICTB.

ABTOMATHU3alMM  TCXHOJOIHYCCKHUX  IMPOHCCCOB U

[1nanupyemsble pe3yabTaTbl 00y4YeHHs MO AUCHUIUIMHE « MUKpPOIIPOLIECCOPHBIE

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

CpCIaCTB
Ne Kon HaumenoBanue Kopg [Inanupyemsie HaumenoBanue
/T | MHAUKATOpa WHJIUKaTOpa TJIAHUPYEMOT pe3ynbTaThI OIIE€HOYHBIX
JOCTHOKCHHS JIOCTHIKEHHS 0 pe3yJbTaTa oOyueHus CpElCTB
KOMITETEHITH KOMITETCHITUN 00ydeHus
H
1. | UO-1pkas 3uare: npaBwia U | 3 (U1-1pk13) | 3Haer: mnpaswia u | Bompockr s
bopmy bopmy cJauu 3adeTa
IOJITOTOBKH IMOJITOTOBKH
TEXHHUYECKOTO TEXHUYECKOTO
3aJ]aHuA, 3aJaHM,
oOparteHus 3a obparteHus 3a
KOHCYJIbTallUEe K KOHCYJbTAaIlUEH K
pa3paboTYHKy pa3paboTUUKy
HCTOJIb3YEMOTO HCIOJIb3yEMOTO
MII  ycrpolicTBa MII  ycrpoicTBa




yIpaBlIeHUs yIpaBJIeHUs

2. |WO-2nx-13 VYMmers: Y (UO-2nk13) | Ymeer: Bompocer st
y4acTBOBATh B y4acTBOBATh B | c1auu 3avera
pa3paboTke pa3paboTke
MIPOEKTOB o MIPOCKTOB o
aBTOMAaTH3alUU aBTOMAaTHU3aIuU
IIPOU3BOJICTBEHHBI IIPOU3BO/ICTBEHHBI
X " X u
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
MIPOILIECCOB, MPOILIECCOB,

TEXHUYCCKHUX TEXHUYCCKHUX
CPEICTB U CHUCTEM CPEICTB M CHUCTEM
aBTOMATHU3AINH, aBTOMATHU3AIINH,
KOHTPOJI, KOHTPOJIS,
JIUArHOCTHKH, JIUarHOCTHKH,
HCIIBITAaHUH, HCIIBITAHUI,
yIpaBJICHUS yIIpaBJICHUS
poreccaMu poreccamu

3. | UI-3nk-13 Biagers: B (M1J-3nk-13) | Bmageer: Bompocer st
METOIaMH METOIaMH cIayM 3avera
pa3paboTKu pa3paboTKu
QIITOPUTMHUIECKOTO AITOPUTMHUIECKOTO
U MPOrpaMMHOIO U IPOrpaMMHOIO
obecrneueHus obecrieueHust

CPEACTB U CUCTEM
aBTOMATH3aIMA |
yIIpaBJIeHUS yIpaBJIeHUS
poreccaMmu nporeccaMmu

CpeaACTB U CHCTEM
apToMaTrusanmum u

4. COAEP/KAHUE JUCIUITJINHBI

4.1. YuyeOHO-TeMAaTH4YECKHUIl IJIaH
Ounas ¢popma 00yueHust

Konn4yectBo yacos
Homep KOHTAKTHOM padoThI ¢
HaumenoBanue pa3jgea,
Pybex | pa3neia, TeMBI npenojgaBarejiemM
TeMBbI Jlabopatop
Jlekuun
HbIe padoThI
1 BBenenune 2 -
ApxuTtekTypa TPEXUIMHHBIX
PyGex 1 2 p P P 3 8
MHUKPONPOIIECCOPHBIX KOMIIJIEKTOB
PyGexHbIit KoHTposb Ne 1 1 -
3 ApXUTEKTypa H JIOTHYECKass CTPYKTypa 4 8
MUKpornporeccopoB. Cucrema KOMaH[
MUKpPOKOHTPOJIIEPHI I"apBapackon
Py6ex2 | 4 DOKOHTPOILIED PBapi 1 12
apXUTEKTYpHl, pesuaeHTHoe 3YII/I
PyGexxHbIif KOHTpob Ne 2 1 -
5 Cucremsl TpEPBIBAHNN MUKPOKOHTPOJIEPOB 2 -
6 Taiimepbl/cueTunky, peasibHOE BpeMs 1 i
Py6ex 3 MHKPOKOHTPOJIJIEPOB
PyGexxHbIit KoHTpoIb Ne 3 1
Bcero: 16 28




3aouynas popma 00yueHHst

KoauuecTBO 9acos
Homep KOHTAKTHOM padoThI ¢
HanmenoBanue pasjeda,
pasneJa, npenojgaBaresiemM
TeMBbI
TeMBbI Jlabopatop
Jekuuu
HbIe pa0d0ThbI
1 BBenenue 0,5 -
2 ApXUTEKTypa  TPEXIIMHHBIX  MHUKPOIPOLIECCOPHBIX 05 2
KOMILJIEKTOB '
3 ApXuUTEeKTypa u JIOTHYecKast CTPYKTYpa 05 2
MHKpoImpoiieccopoB. CucTrema KOMaH '
4 MukpokoHTposiepsl  ['apBapACKONM  apXUTEKTYpBI, 05 5
pesunentHoe 3YI1J] '
S) CucreMbl TpepbIBaHUI MUKPOKOHTPOJJIEPOB 1 2
Bcero: 2 8

4.2. ConepkaHue JIEKIIMOHHBIX 3aHATHH

Tema 1. Beeoenue

ApXuUTEKTypa  MHKpPOINPOLECCOPOB U

y4eOHOro Kypca.

MHUKPOIMPOLIECCOPHBIX  CHCTEM,
anmaparHasi ¥ mporpaMmHasi opranuzainus ¢pyakiuuonupoBanuss OMOBM Crpykrypa

Tema 2. Apxumexkmypa mpexuuHHbIX MUKPONPOUECCOPHBIX KOMNIEKN 06
ApXHUTEKTypa TPEXIIMHHBIX MHUKPOIMPOLIECCOPHBIX KOMIUIEKTOB. OOpaboTka
MUKPOKOHTPOJIJIEPOM AUCKPETHBIX U aHAJIOrOBBIX CUTHAJIOB, (pUIbTpalus, 0opsoda ¢
«pede3rom». [IpUHLIHUIBI TOCTPOCHUSI CUCTEMBI YIPABJICHHS TPYIIIOBON 3aMEpHON

YCTaHOBKOH.

Tema 3. Apxumexkmypa u 102uueckas cmpykmypa muxponpouyeccopos. Cucmema

KOMAaHO

Onnokpuctanbabie  MUKpOOBM:  apxutekTypa,
cuctema komaua. ['pynmna komana onepamuii ¢ ouramu. dopmupoBaHue MPU3ZHAKOB

PE3YyJIbTATOB BBIIIOJIHCHWA KOMAaHABI.

JOTUYeCKass CTPYKTypa,

Tema 4. Muxkpoxkoumponnepul I'apeapockoii apxumexmypul, pezudenmnoe 3YI/]
Kontpomnep unrepdeiica nepudepun, mopThl BBOJIAa-BbIBO/IA, CPABHUTEILHBIN
aHagu3 C  KBa3WJIBYHAIPaBJIECHHBIMU  IOPTaAMH.

KJ1accuukanus.

[IpyHumn  geucTBus U

Tema 5. Cucmemul npepvléanuil MUKPOKOHMPOINEPOE
OcHOBHBIE MapaMeTphl CHUCTEMBbl MpPEpPhIBAHUN: BEKTOpP MpPEphIBaHUMH,
MacCKHpPOBaHHE, BPEMsl Mepexo/ia K mporpaMme oOpabOTKH MpEphIBaHUSI, HACKIIIICHNE

CUCTEMBI ITPEPBIBAHUMN.




Tema 6. Taitmepovr/cuemuuku, peaibroe epema MUKPOKOHMPOINEPOE
Ha3znauenne u pexumbl pabOThl TailMEpOB: TEPMUHAIBHBIA M MeaHjp.
Cny>x0bl BpeMeHH, rocienoBarenbubie kanaisl, Mmoayinu CCP, HINM.

4.3. JlabopaTopHbie 3aHATHUS

Hopmartus Bpemenn, yac.
Homep HaumenoBanue .
HaumenoBanme j1adbopaTopHoit
paszneda, pasjneda, paGoThI Ounasn 3aounas
TeMBbI TEeMBbI ¢popma dopma
o0y4eHust 00y4eHust
ApxuTeKTypa [TonroroBka,  TpaHcuALUd U
TPEXUITMHHBIX POrpaMMHOE TECTUPOBAHUE 4 2
5 MUKPOIIPOLIECCOPHBIX | CUCTEMbI KOMaH]l
KOMILIEKTOB Pa3paboTka 1 oTnaaka nporpamMmm
quist koutposuiepa KEJIP-2 na 4 -
0a3e mukponpoieccopa KP580
ApxuTeKTypa u| U3yyenue cpenbl
3 jJoruyeckas crpykrypa| nporpamMmmupoBanus KOHIPA® 4 2
MHUKPOIIPOLIECCOPOB. Ui pa3padOTKKW MporpaMM Ha
Cucrema KOMaH]l A3bIKe (DYHKIIMOHAIBHBIX OJIOKOB
MUKpOKOHTPOJLIEPHI [TporpamMmmupoBanue 4 2
["apBapickoit kouTposuiepa OMRON CJ-1M
ApPXUTEKTYPHI, [TporpamMmmupoBanue
pesunentHoe 3YII/] koHTpoiutepoB  MA8, MC6 ¢ 4 -
AQHAJIOTOBBIM BXOJ0M
4 IIporpammupoBanue
KOHTpOJIIEpa MCR8.3 IS
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. KonTposabHas padora
(mmst oOy4Jaroruxcst 3a049HOM (HOpMBbI 0OYICHUS)

KontponbHass pabota Ha TeMy C 3aJaHUEM KOJUYECTBA WHUIIMATUBHBIX
JMCKPETHBIX CUTHAJIOB, TMPEBBIIAIONIETO KOJWYECTBO BHEIIHUX 3allpOCOB Ha
npepbiBanne MIT 80C51 mnst ompexnenenust crmocoba OpraHuU3aIldé OMEPATUBHOTO
ompoca WJIA Ha TEMy C 3aJlaHMEM  [apaMeTpOB aHaJIOrOBOrO BBIBOAA JJIA
koHtposuiepa PIC16 ans pemrenust no nporpamme uHuiuanuzanuu [MM-curnana
M0 MHAUBUIYaIbHBIM UCXOAHBIM JTaHHBIM.

S. METOANYECKHUE YKA3AHUA JIS1 OBYUYAIOIUXCSA
11O OCBOEHUIO JUCHUITVINHBI




[Ipn npociymMBaHUM JIEKIUA PEKOMEHIYETCS B KOHCHEKTE OTMEYaTh BCE
BaYKHbIE MOMEHTBI, Ha KOTOPBIX 3a0CTPsieT BHUMaHUE IpenojaBaTellb, B YaCTHOCTU
T€, KOTOpbIE HaIpaBIECHbl HAa KAYECTBEHHOE BBINOJIHEHHE COOTBETCTBYIOIIEH
7a00paToOpHOl pabOTHI.

[IpenogaBaTeneM 3arylaHUPOBAHO HCIOJB30BAaHUE IIPU YTEHUU JIEKLHH
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
CaMOCTOATENIbHAsA NOJArOTOBKA K HHMM HAKaHYHE IyTEM ITOBTOPEHHS MaTepHalOB
Jexiuii. PekoMeHayeTcsi MoArOTOBUTH BOMIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAHUTH
UX C MPENoaBaTesieM B Havaje JIabopaTopHOU pabOThl UM IPAKTUYECKOTO 3aHSTHSL.

Jlist onipefienieHns CTENEHN YCBOCHM S JIEKIMOHHOTO MaTepHalia U 3aKperieHUs
OTIEIBHBIX  IIOJIOXKCHWHM, HM3y4aeMbIX TE€M, Ha NPAKTUYECKHUX  3aHATHAX
IIPENOIABATENIEM 3AILUIAHUPOBAHO INPUMEHEHHE TECTOBBIX 3aJaHUW W BBINOJIHEHHE
UHAMBUAYAJIBHBIX 3aJad 10 MOJU(UKALUU CTYIAEHTAMM BapUaTUBHOW dYacTu
BBIMIOJIHEHHBIX ~ JabopaTopHbIX  pa®oT.  BaxkHeIM  acmekToM  mpoiiecca
dopMynupoBaHMS W  pELIEHUs 3aJad  SBJSAETCS NPUMEHEHUE CHCTEMHOIO
UCIOJIb30BaHUs MPO(PECCUOHATIBHOIO0 KOHTEKCTA — METO0/1a KOHTEKCTHOIO O0OYy4EHHSI.

[IpenogaBaTeneM 3allaHUPOBAHO MPUMEHEHHE Ha JIAOOPATOPHBIX 3aHATHIX
TEXHOJIOTUA  pa3BUBAIOLIEHCA KOOIEpaluu, KOJUIEKTUBHOIO B3aMMOJIEHCTBHUS,
pa30opa KOHKpeTHbIX cuTyauuil. [lo3ToMy mpuBETCTBYeTCS TpPyNIoOBOM METOA
BBITIOJIHEHUS JIA0OPAaTOPHBIX padOT M 3alUTHI OTYETOB, @ TAKXKE B3aMMOOIICHKA U
00Cy>XJIeHHE PEe3y/IbTaTOB BBIOJIHEHUS JTA0OPATOPHBIX padoT.

JUist TeKylero KOHTPOJIA YCHEBAEMOCTH MO O4YHOM  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 B3aUMOJICHCTBHS, KaK Ha JICKIMIX, TaK W Ha
IPAKTUYECKUX U JTa0OPAaTOPHBIX 3aHATHUSAX B LIEJISAX JYUYIIEro OCBOCHMsI MaTepuaia u
IIOJIyYE€HHS BBICOKOM OLIEHKH I10 PE3YyJIbTaTaM OCBOEHUS JUCLUIUIMHBI.

BrinosnHeHne caMOCTOSATENBHONH pabOoThl MOAPA3yMEBAET CAMOCTOSTEIHHOE
U3y4eHHE pa3esioB AMCUUIIIMHBI, MOATOTOBKY K JaOOpPAaTOpHBIM 3aHATHSAM, K
PYOEKHBIM KOHTPOJISM (11 00ydaromuxcsi O4HOM (opMbl OOYYEHMs), BHITOJHEHHE
KOHTPOJILHOUM paboThI (111 00ydaronuxcsi 3a04HON (opMbI 00ydeHUSI), TTIOATOTOBKY
K 324ETY.

Pexomennyemass TpyJOEMKOCTh CaMOCTOSITEIbHOM paboThl MpeicTaBieHa B

Tabnuie:
PexomenyeMbIii pekUM CaMOCTOSITETHHOM pabOThI

Pexomenayemasi
TPYA0EMKOCTb,
HaumeHoBaHue aKaJ. Jac.
BH/Ia CAMOCTOSAITEJILHOM padoThI Ounasn 3aounas
dpopma dbopma
o0y4eHusi | oOy4eHusi
CaMocTosiTe/IbHOE H3yUeHHE TeM JUCIHIINHBI: 30 58

1



ApXHUTEKTypa MUKPOIIPOLECCOPOB 5 10
Cucrema xomans 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
IToaroroBka Kk J1a0OpaTOPHBIM 3aHATHAM (110 1 Y. 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 oOyyatouuxcsi B KI'Y (nmst ounoit popMbl 0OyueHus)

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

3. Ortuerbl mo nabopaTopHbIM padoTaM (I OYHOW M 3a04HOU (opMm
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-PETUHIOBOI OLIEHKH
padoThl 00y4aAOIUXCA MO JUCHUILJINHE
Ne | HammenoBan
Conepxanue
uc
Ounas popma o0yueHust
1 | Pacnpenenen Pacnpenenenue 6amios
re 0ayuioB 3a Brimonaern
CEMECTPBHI T10 Bun Hocemenn | ¢ y 3amura Pybexmnbt | PyGewirt | Pybesmbi
BAIAM o yqe6H0ﬁ a:TJ;I/IeBI:gZIfIFB OTHCTOB 110 KOH"II‘/;)OJ'IL KOH"II‘/;)OJ'IL KOH"II‘/IIJOJ'IL 3aqéT
yueOHOU paboThI: HA HUX nabopatopH Nol No2 No3
paboThl, bIM paboTam
CPOKH Cllayu
yue6HOit bannnHa
paboTs: 5 Tlo 16 Jlo 24 Ho10 | Jo10 | Jol0 | Jio30
(noBogsiTest | OMCHKA.




10 CBe/IeHUsl
o0yuarouux
csl Ha
nepBoM
yueOHOM
3aHSATHH)

IIpumeua
HUS:

8 nexumii 5
u
n1abopaTtopH
MIPAKTUK
BIX PaboT IO
o 2
40anna
oammy

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

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

Kpurepun nonycka k
IIPOMEKYTOUHOU
aTTeCcTalluH,
BO3MOXKHOCTH
MOJTy4YEeHUs
aBTOMATHUYECKOTr'0 3a4eTa
(3K3aMeHaIMOHHOMI
OIICHKH ) TIO
JUCLUIIIMHE,
BO3MO>XHOCTh
MOJIy4eHUs: OOHYCHBIX
0aioB

Jis  pomycka K MPOMEKYTOYHOM — aTTECTallud IO
JUCLUUIUIMHE 3a ceMecTp (3ayeTy) OOydaroluiics I0KeH
HaOpaTh MO0 UTOTaM TEKYILETO U PYOEeKHOTO KOHTPOJIEH HE MEHee
51 6amra .B cnyuae ecnu oOydatomuiics Habpan meHee 51 6armna,
TO K aTTECTAI[MOHHBIM HCIIBITAHUSIM OH HE JIOITYCKaeTCs

Jns momydeHust 3adera 0e3 MPOBEICHUS MPOIETyPHI
MPOMEXKYTOUHOM aTTecTauud OO0ydamlieMycss HeoOXO0AUuMO
HaOpaTh B X0JI€ TEKYLIEro U PyOEKHBIX KOHTpoJIeH 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€ TEKylero u pyoOexHbIXx KoHTpoieil. Ilpu 3tom, Ha
YCMOTpEHHE MpernoaaBarels, OalipHas OLEHKa 00y4aromierocs
MOJKET OBITh TOBBIIIEHA 33 CYET IOJYYEHHUS JOMOJHUTEIHHBIX
0aJIOB 3a aKaJJIeMUYECKYIO0 aKTUBHOCTb.

OOyuaromuiics, UMEIONUN PaBO HA MOJYYEHHE OLIEHKU
0e3 MpoBeNeHMsS MPOLEAYpbl MPOMEXKYTOUYHOH aTTeCcTaluH,
MOJKET MOBBICUTH €€ IIyTEeM C/Iayl aTTeCTallMOHHOTO MCIBITAaHUS.
B cnydae mnomydeHus oOyyarommuMmcsi Ha aTTECTAllMOHHOM
ucneiTagnu 0 0ayuIoB UTOr OAUIBHOM OLIEHKH IO AUCILIAIUINHE
HE CHMIKAETCSl.

3a aKkaJeMHYECKyl0 aKTHMBHOCTb B XOIE OCBOCHHS
JTUCHUTIIMHBI , y4acTHE B y4eOHOM, HayYHO-UCCIIEI0BATEIHLCKOM,

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

JIOTIOJTHUTEIFHBIX 0a/uIOB 3a aKaJeMHUYeCKYyl0 aKTUBHOCTH II0
OJIHOM JucHUuILIMHE cocTaBiteT 30.

OcHoBaHueM JJIsl TIOTYYEHUS OTIOJHUTEIHHBIX OajlioB
SIBIIAIOTCSL:
- BBINOJIHEHHE JONOJNHUTEIBHBIX 3aJaHUM 110 IUCIHUIUINHE
JIOTIOTHUTEIbHBIC OAJIThl HAUUCIISIOTCS TIPETIoIaBaTelieM;
- ydacTde B TEYEHHE ceMecTpa B ydeOHOH, Hay4HO-
UCCIIEIOBATENLCKOM, CHOPTUBHOM, KYJIBTYPHO-TBOPUYECKON U
oOmrecTBeHHOM nesarenpHoCcTH KIY.




4 | ®opmbl ¥ BUIIBI YueOHOM | B cimyuae ecnu k MpoMeKyTOUHOM aTTecTalluu (3a4eTy) HaOpaHa
paboThI IS cymma MeHee 51 Oamna, oOywaronemycs HeoOXoauMo HaOpaTh
HEYCIEeBAIOIINX HEeJOoCTalollee KOJIMYECTBO OauioB 3a CYET BBINOJHEHHS
(BOCCTAaHOBMBIIMXCS HA | JOTOJHUTEIbHBIX 3aJaHUil, 10 KOHIAa IOCJenHEH (3a4eTHON)
Kypce OOy4eHHS) HEJIEIN CeMeCTpa.

CTY/CHTOB JIsl JIMKBUAAUs aKaJeMHUYECKUX 3aJ0JDKEHHOCTEW, BO3HUKIINX H3-

MOJIy4YeHUs 32 pasHOCTM B Yy4yeOHBIX IUIaHAaX TNp T[EpeBoJe WU

HE/IOCTAIONINX OAJIOB B | BOCCTaHOBIICHHH, POBOUTCS nyTeM BBITIOJTHEHUS

KOHIIE ceMecTpa JOTIOTHUTENIBHBIX ~ 3aJaHui, ¢opmMa U 00BEM  KOTOPBIX
OTIpeIeNsIieTCs MPenoaBareaeM

6.3. IIpouenypa oneHnBaHus Pe3yJIbTATOB OCBOCHUS JUCIUIIMHBI

B kauectBe mepBoro pyOeHOTO KOHTPOJS HCHOJb3YyeTcs Takas gopma, Kak
KOHTpOJIbHAs paboTa Ha TEMY C 3aJJaHUEM KOJINYECTBAa MHULIMATUBHBIX AUCKPETHBIX
CUTHAJIOB, MPEBBIIIAIONIEIO KOJMYECTBO BHEIIHMX 3allpocOB Ha mpepbiBaHue MII
80C51 i onpenenenus cnocoda opraHu3aluy ONepaTUBHOIO OMPOCca; KOHTPOJIbHAs
paboTa Ha TeMy C 3aJJaHMEM NapaMeTPOB aHAJOTOBOIO BBIBOJAA ISl KOHTpOJUIEpa
PIC16 nns pemenus nmo nporpamme naunuanuianuu [IHHMM-curnana.

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

Ha BemmonHeHue 3agaHuidi npu  pyOEKHOM KOHTpoOJie 0Oydaromemycs
OTBOAUTCS BpeMsi He meHee 30 MUHYT.

[IpenogaBaTenp oOleHMBAeT B OajlaXx pe3yJbTaThl BBIIOJHEHUS KaXKIOrO
pYOEKHOTO KOHTPOJIS U 3aHOCUT B BEIOMOCTh yuéTa Tekyuell ycneBaeMocTtu. Ecnu
3aJ]JaHUs BBITIOJIHEHBI O0€3 OIMO0K, To OHM olieHuBaroTcs B 10 6annos . Ecin cHavana
3aJlaHre OBIJIO BHITIOJIHEHO HEBEPHO M MOTpedoBanack padoTa HaJl OMTMOKaMU, TO TIO
BBIMIOJIHEHUH €€, CTYAEHT Mojyd4aeT 1o 6 0ajuioB 3a MepBbI U BTOPOIl pyOexkHbIE
KOHTpoJiu U 10 6asyoB — 3a TpeTui.

HUroroBas  arrectauuss  paOoTel  oOydaromuxcss MO  JIUCUUILIMHE
«MHKpOIPOLIECCOPHBIE YCTPOMCTBA» MPOU3BOAUTCS MO OMIIETaM, COAEpPKallUM JIBa
BOIIpoca. 3a KaXKIbli NpaBWIbHBIA OTBET oOOywaromuiica moiydaer 15 Oamios.
Bpewms, oTBOaAMMOE Ha TOATOTOBKY M YCTHBIM OTBET COCTABIISIET 1 aCTPOHOMHUYECKUAN
yac.

Pe3ynbTaThl TEKyIIEro KOHTPOJIA YCIIEBAEMOCTH M 3auéra 3aHOCSTCS
NpernojiaBaresieM B 3a4€THYI0 BEIOMOCTh, KOTOpas CHAETCS B OPraHU3alMOHHBIN
OTHEJ MHCTUTYTa B JIeHb 3a4€Ta, a TaKKe BBICTABISIOTCA B 3aUYETHYIO KHIKKY
00y4Jaromierocs.

6.4. IIpyMepbI OLIEHOYHBIX CPEACTB IS PyOe:KHBIX KOHTPOJIel U 3aueTa

6.4.1 IlpumepHBIil CIMCOK BONPOCOB K 3a4eTy

1. Kak cootHOcuTes yacrora 3agaromiero reaeparopa MKS1 u BpeMst BbINOJTHEHUS
OJTHOTO MAIlIMHHOTO LMKJIa 17} yeM 3TO 00yCJIOBJIEHO?
2. IlpuBectn cxembl BiitoueHus MKS1 B MuHuUManbHOW KOHGUTYpaluu C
MCITOJIb30BAHUEM BHYTPEHHETO M BHELIHETO 3aJAI0IINX T€HEPATOPOB.

3. B ueMm 3akioyaeTcsi Ha3HaYCHHE PETUCTPOBBIX OAHKOB, KAKO€ HMX KOJIUYECTBO
OTHOBPEMEHHO AaKTHBHO M KAaKuM O0pa3oM yCTaHAaBIMBAETCA AKTUBHOCTh
PETHCTPOBOTO Oanka?



4. Kakum oOpa3oM M dYepe3 Kakhe SUEeWKH MaMsITH OCYIIECTBIISIETCS KOCBEHHAs
anpecanus sueek 3YIIJ n kakue sueliku JOMycKaroT oOpallleHue MO0 KOCBEHHOMY
anpecy? IlopnepxuBaeT M IpolLeccop KOCBEHHYIO ajpecannio OuToB? B kakux
cllydasix 11eJIeCO00pa3HO UCIIOIb30BaHUE KOCBEHHOM ajipecariuu?

5. Kakue syeiiku maMaTu BXOJST B KJIACC PErMCTPOB CHELUAIbHBIX (DYHKLHH, Kak
aIpeCcyroTCs 3TU PEruCTphbl U KAaKM€ U3 HUX JOIYCKalOT OOpallleHHe K OTIEIbHBIM
ouram?

6. KakuMu KoMaH1aMd MOKHO OIIPENETUTh 3HAK MPOU3BEACHUS IBYX OIEPaHI0B?

7. KakuMu KOMaHJaMH MOKHO TTPe0Opa3oBaTh MOJTOKHUTEIFHOE YHUCIO B PABHOE MY
0 MOJYJIIO OTpULATEIbHOE?

8. Kakxum o6pazom B nporpamme MKS51 MOXKHO OCYIIIECTBUTh YCIOBHBIN MEPEXo Ha
aZpec, OTCTOAIIMNA OT KOMaH bl Iepexoaa 0osee yem Ha 2K Oaiita?

9. Kakum ob6pazom B mporpamme MKS1 MOXHO ocymiecTBUTH cABUT Ha | paspsn
BIIPaBO JBYX0alTOBOIO 4Kcia, pa3MEUIEHHOIO B IBYX sSYeiKax maMsTu?

10. Kakum o6Opazom moxkHo B mnporpamme MKS1 opranuzoBars 1mukin Ha 256
IIPOXOJIOB y4acTka IIpOrpammsl?
11. Kakum 00pa3omM MOKHO YCTaHOBUTbH B €IMHUYHOE 3HAUCHUE BBIOPAHHBIE OUTHI
SYEHKW MaMsITH, COXPAaHUB 3HAYEHMsS] OCTAJIBHBIX OWUTOB, HE HCIOJIb3YS
akkymyssTopa? To e, HO B HyJIeBoe?

12. B uem coctout otiimune nopta P3 MKS1 ot apyrux noproB? Kakoe KoIn4ecTBO
pa3psa0B MOPTa MOKHO HCIOJNb30BaTh I BBOJA/BBIBOJIAa MH(POpPMALIUH, €CIIM B
nporpamme 3ajeicTByroTcs npepbiBanue INTO, taiimep-cuetuux T/CO B pexume
TaiiMepa, Taiimep-cuetuuk T/Cl - B pexuMe cueTyMKa BHEIIHUX COOBITHH, a
MOCJIEIOBATENbHBIM MOPT 3alpOrpaMMHUPOBAH TOJBKO HA Mepenadyy B aCHHXPOHHOM
pexume?

13. Kakum 0o0pa3oM MOKHO pa3feiuTh NapajuiedbHbI NOPT Ha BBOJ MH(pOpMaLUU
no 4-M crapmwmMm paspsgaM M Ha BbBIBOA - 1O 4-M  MJaauIuMm?
14. Kakum 006pa3oM MOXHO MPOTPAMMHO IPOMHBEPTHPOBATH TEKYILEE COCTOSHUE
BBIBOJIOB NapauIeIbHOTO MOpTa (MOPT HMCHOJB3YyeTCsl HAa BBIBOA HH(OpMAIu)?
15. Kakum 00pa3oM MOXKHO IPOrpaMMHO YCTaHOBUTH Ha BBIBOJIE CTapILEro pas3psia
NapaJyIeIbHOIO MOPTA HAINPSKEHUE BBICOKOTO JIOTMYECKOTO YPOBHS, a Ha BBIBOJE
MJIAQJIIETO - HU3KOTO?

16. YUeM oTiMyaroTcsi KpaeBble IPEPhIBAHUS OT YPOBHEBBIX U KaKUM 00pa30M MOXKHO
3anporpammupoBats INTO kak kpaeBoe npepsiBanue, a INT1 - kak ypoBHEBOE?

17. Kakum ycTaHOBHUTCS NMPUOPUTET MpepbiBaHUM 1mo komanae MOV IP, #12H ?
18. Kakum 006pa3zoM MOXXHO MOCTPOUTH CHCTEMY, OOCIYKMBAIOIIYyI0 4 BHEIIHHX
npepbiBaHus 0€3 MCIOJIb30BAHMS JAOMOTHUTENbHBIX LENel (3a CYET MCIOJIb30BaAHUS
T/COu T/C1)?

19. 3ampoc Ha 0OOCIyXKMBaHHUE NpPEpbIBAHUSA CO CTOPOHBI Taiimepa-cuerunka T/CO
IIOCTYIIAa€T B MOMEHT, KOTJIa BBINOJIHAETCSA 3allMILEHHBI OT NPEpPhIBAHUN y4acTOK
nporpaMMmel. ByneT nu o0cayeH 3TOT 3ampoc nocie CHATHS 3alpeTa MpepbIBaHuil, U
€Cliv Ja, TO KaK 3TOro n30exarpb?

20. Kakum oOpa3oM MOXKHO 3amporpaMMHUpPOBATh MOCIEAOBATENIbHBIA MOPT Ha
reHepanuio Ha BbIBOAE TxD HENmpepbIBHOTO CHUTHalla MPSIMOYTOJbHON (QOpMBI CO
CKBaKHOCTBIO 27



21. ApxutekTtypa MHKpPOKOHTposuiepoB cpennero cemeictea (PIC 16Cxxx):
pa3psAIHOCTh, cucTeMa kKomaHzA. Kakum o0pa3oM BO3MOXKHO TMEpeKIoueHrue 0aHKOB
MaMsITH JaHHBIX, ,CTPAHULL TAMSATA KOMaH?
22. MoxHo 11 ogHoU koMaHoi oOpamenust k peructpy STATUS usmenuts ¢aru
2,.DCu C?
23. Kak pazpemuts npepsiBanuss TMRO ¢ uaTepBazom 10 m/cek mpu gacToTe KBapiia
10 mI'o?
24.YeMm oTiMYaETCAd MPHUCOEIWHEHUE TUCKPETHBIX JaTYMKOB THUIA «CYXOW KOHTAKT
Kk koHTposmiepoM MKS51 u PIC? JlaTe npuMepbl IpOrpaMMHON peain3alyuu.
25. Bo3moxHo s mipu BbimojgHeHun koMaHael BCF  PORTA, 3 wusMmeHeHue
JIOTUYECKOI'0 YPOBHS Ha APYrUX BbIBOJAX rnopra A?
26. Ha kakom Taiimepe MHUKpPOKOHTpoJuiepoB cpeaHero cemeiictBa (PIC 16Cxxx)
BO3MOYKHO IOCTPOEHHE YacOB peaJbHOrO0 BpeMeHu B pexume Sleep? Ilpusectu
IIPUMED MPOTPAMMBI.
27. Kak TOYHO U3MEPHUTH BPEMS HUMIIyJbCa JUIMTENBHOCTBIO OKOJO 0,1 cek,
ucrionibdyst TMR1  wmukpokonTposuiepoB cpeanero cemeiictea (PIC 16Cxxx)?
OueHnuTs MUHUMAJIBHYIO TOTPENTHOCTh H3MEPEHUS U YCIOBHUS JOCTHKEHUS.
28. Kak cdopmupoBath UMMOyIbC UTENbHOCTRIO 100 Mcek ¢ MUHUMAaJIbHOU
MOTPENTHOCThIO0, Hucnonb3yss TMR1 MukpokoHTposiepoB cpennero cemeiictsa (PIC
16Cxxx)?
29. Kak o0ecneunTh CTaOMJIM3ALMIO CKOPOCTH BpalIEHUS 3JIEKTPOIBUTATEIIS
NOCTOSHHOrO Toka B auanazoHe 100-3000 oO/muH, ¢ AaTYUKOM BpameHus 2
uMI1/000poT, ucnoiab3ysa pexkum [HIMM MHKpOKOHTPOJUIEPOB CPEIHETO CeMEWCTBa
(P1C 16Cxxx)?
30. Kak nepexirouaTh CTpaHULbl naMaTu MuUKponpoueccopa Z 80181 mns nepexona
Ha JIpyryro mporpammy iuHou 10 64 KOalT mpu HM3MEHEHHHM peXuMa pabOThI
KOHTpoJuiepa’?

6.4.2 Ilpumep 3aaaHuA 1A PyOe;KHOr0 KOHTPOJIA 1:

3a1aHO KOJIMYECTBO WHUIMATUBHBIX JUCKPETHBIX CUTHAJIOB, IPEBBILIAIOLIEE

KOJIMYECTBO BHEMIHUX 3anpocoB Ha mpepbiBanne MII 80C51, path cmocob
OpraHu3alyy ONEPaTUBHOTO OIMPOCa.

6.4.3 IIpumep 3a1aHus 1J151 Ppy0eKHOr0 KOHTPOJIS 2:

Hanucanue nporpamMMmsbl Jj1s MPOBEPKU KOPPEKTHOCTH BBITIOJTHEHUS KOMaH/IbI
OR na mukpokontposiepe Z181 u oueHku €€ BIMSHUS HA 3HAYCHUS (HJIArOBOTO
perucrpa.

6.4.4 Ilpumep 3agaHus 1J151 py0eKHOr0 KOHTPOJIs 3:

N3menenne BpeMeHM (UKCAMM B KpaHUX TMOJIOKEHUSIX MaHUITYJISTOPOB
nueBmatuueckoro creHga OMRON, a Takke mepeHa3HaueHHE KHOMOK UX
yIpaBJiCHHUS.

6.4.5 3aganus 1/ BBINOJIHEHUS IPAKTUYECKUX padoT

Ha IMPAKTHYCCKUX 3aHATUAX CTYACHTHI BBLIIIOJHAKOT 3aJaHrusA H3 CIIHMCKa
PECKOMCHAYCMbIX TCM I10 BBITTOJIHCHUIO CaMOCTOSITCJIbHOM pa6OTBI.

6.4.6 KonTpoJsbHas padoTa IJIs CTYyIeHTOB 3204HO# ()opMBbI 00yUeHUs

1



OOyuaromuecs 3a049HOM  (GOpMBI  OOYYEHHUS  BBITIONHSIOT  JOMAIITHIOIO
KOHTPOJIbHYIO paboTy. 3amaHus Il KOHTPOJIBHOM paboThl M yKa3aHUS MO HX
BBITIOJTHCHHUIO MTPUBEICHBI B METOJMYECKIX YKa3aHUAX. 3aJaHus JaHHOW JOMAaITHeH
KOHTPOJIBHON pabOThl aHAJOTHYHBI 33JlaHUSM ISl pyOeKHOTO KOHTpoyist 1 O4HOTO
oOy4eHus.

6.4.7 Tect 17151 HEyCeBAIOIIUX

1. Kak wu3MeHHUTCSs BpeMs BBHIIIOJHCHHS MPOrPaMMHOTO IMKIA TPHU
pa3perieHHbIX TPEPhIBAHUSIX ?

a) YBEJIMYUTCS
0) HE I3MECHUTCS
B) YMEHBIIHTCS
I') CHayaja yBeJIMIUTCS, 3aTeM — YMCHBIITUTCS
2. B 4em 1ri1aBHOE MPEUMyIIECTBO MUKPOIIPOLIECCOPHON CUCTEMBI?
a) BBICOKOE OBICTPOJICHCTBHE
0) masoe sHepronoTpedIcHue
B) HU3Kasi CTOUMOCTb
I') BBICOKas THOKOCTh
3. Kakoif peructp u3 MNEPEUUCICHHBIX HUXKE HE IMO3BOJSET BBHIMOJIHATD
KOCBEHHYIO aJIpecaIluio:
a) aKKyMYJISITOD;
0) R1;
B) R5;
r) SER nmpuemo/nepenaTyrnk mocae10BaTeIbHOTO KaHANa;
1) CYETYNK KOMAaH/I;
€) BCE TMEePEYNCIICHHBIE BBIIIC DJIEMCHTHI TO3BOJITIOT BBITOIHITH

KOCBEHHYIO aJIpecaItuio.

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

—

5. Ha yeM ocHOBaH NmporpamMMHBIN METOJ MOJIaBJICHUS «JIpede3ra) KOHTAKTOB
pPOT BBOJE JAHHBIX B MUKPOKOHTPOJIIEP?
a) Ha YBEJIMYEHUHU YaCTOTHI OIpoca
0) Ha KUCIOJIH30BAHUH CIIEIIUATLHBIX KOMAaH]T TTOIABICHUS «Ipede3ray
B) Ha OJIOKMPOBKE COOTBETCTBYIOIIETO MOPTA HAa BpeMs «apede3ray
I') Ha TIOBTOPEHWUW UYTCHUS 4epe3 HEeOONbIIOW WHTEpBAJ BPEMEHU M
CpaBHEHUHU PE3YJIbTATOB.
6.5 ®oHJ OLIEHOYHBIX CPEICTB
[lonublid  OaHK 3agaHWl A7 TEKyUIEro, pyOeXKHBIX KOHTpOJEeH U
MPOMEXKYTOYHOM aTTECTALMU 110 JUCUUIUIMHE, TO0KA3aTeIu, KPUTEPUU, IIKAJIbI
OLICHUBAHMS KOMIICTCHIUN, METOAUYECKHE MATEPUAJIbl, ONIPEAEIAIOIIME MIPOLIEAYPhI
OLICHMBAHUsI 00pa30BaTENIbHBIX PE3YyJbTATOB, MPUBEIEHBI B y4€OHO-METOAMYECKOM
KOMILJIEKCE JUCLUIIINHBL.



7. OCHOBHASA U JOITOJIHUTEJBHASA YUYEBHAS JINTEPATYPA
7.1. OcHoBHas yueOHas1 JUTEpaTypa

1. HoBuxoB }0.B. OCHOBBI MHUKPONPOIECCOPHON TEXHUKH: KypC JEKIHMHA. —
M.:UaTepHET-yHUBEpCUTET HHPOpMAIIMOHHBIX TexHosorui, 2003-2004. —432c.

2. ApXUTEKTYphl U TOIOJIOTMM MHOTOIPOIECCOPHBIX BBIYUCIUTEIBHBIX
CHUCTeM: Kypc Jekuuii: yueoHoe nocobue / A.B.bormanos [u ap.]; M.: UuTepHer-
YHuBepcuteT nHPOpMAIIMOHHBIX TexHoiorui, 2004. - 170c.

7.2. lonoJiHUTe/IbHAA YuyeOHAas1 JIMTepaTypa

1. OcHOBBI MUKpPONPOLECCOPHON TeXHHKU. Kypc JIeKIui Ajid CTYAEHTOB MO
cnemansHoctd  «[lpuknannas uHpopmatuka»y M. HuTepHer-YHuBepcurer
uHbOpMaIMOHHBIX TexHoJoruil. 2004. 432 c.

2. B.C. SuenkoB. Mukpokontpomiepsl MicroCHIP. Tlpaktudeckoe
pykoBoACcTBO. CxeMbl, ImpuMepbl Iporpamm, onucanue. M3n. Mocksa, ['opsaas
muHus-Tenexom. 2005 r.

3. Mukponpoueccopel U  MuUKpoOBM B cucreMax aBTOMaTHYECKOIO
ynpasienus: CrnpaBounuk/C.T. Xsom, H.H. Bapnunckuii, E.A. Tlonos; moa oOmr.
Pen. C.T. XBoma. - JI. : MammHocTpoenue, 1987.

4. ITpenxo M. PykoBojacTBO 1o MukpokonTposuiepam. Tom 1. M.:IToctmapker,
2001 — 415c.:um.

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

6. Mukpomporeccopsl U MHUKPOIPOIIECCOPHBIE KOMIUJIEKThl HHTETPATbHBIX
mukpocxem: CnpaBounuk: B 2 t1./H.H. ABsepbsnoB, A.M. bepesenko, [0.H.
bopmenko u np.; Ilox pen. B.A. IllaxnoBa.-M. : Pagno u cBs3b, 1988.

7. MukpoOBM: B 8 kn.: [Ipaktuueckoe nocoodue/Iloa pen. JI.H.IIpecnyxuna.
Kn. 3. Cemeiicteo O9BM «Onektponuka Kl1»/A.B. KoOsunackuii, A.B. T'opsues,
H.I". Ca6anam, B.B. Ilpouenko - M.:Beictimk.,, 1988 u nocnemyromue u3aanus.

8. MsueB A.A., CrenanoB B.H. Ilepconanbusie 9BM u MukpoOBM.OcHOBBI
opranu3anuu.CrpaBoyHuk - M. :Paauo u cBs3e, 1991.

8. YHEBHO-METO/INYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCHA

1. Takraes B.B. IloarotoBka, TpaHCHSLUS U TPOTPAaMMHOE TECTUPOBAHHE
CUCTEMBI KOMaH/A. MeTtoandeckue ykazanus K 1adopaTopHoil paboTe Mo TUCUUTLITNHE
«MHKPOKOHTPOJIIEPHl U  MHKPOIPOILIECCOPhl B cuUcTeMax ynpasienus» // B.B.
Takraes, O.B. JImutpuesa. Kypran: KI'Y. 2014. — 28 c.

2. Takrae B.B. H3yuenume cpenpl nporpammupoBanuss KOHI'PAD® nns
pa3pabOTKK TMporpaMM Ha s3bIke (YHKIIMOHAIBHBIX OJIOKOB. MeTroandeckue
yKa3aHUs K Ja0opaTopHOM paboTe Mo JUCHUIUIMHE «MUKPOKOHTPOJUIEPHl U
MUKpOIpolieccopsl B cucrtemax ympasinenus» // B.B. Taxraes, O.B. JImutpuena.
Kypran: KI'Y. 2014. - 32 c.

3. Takraee B.B. IlIporpammupyemsiii  koutpomuiep KE/IP-2 B
aBTomMaTu3upoBaHHOil ['3Y Meronnueckue yka3aHUsl K MPAaKTHYECKOMY 3aHATHIO U
CaMOCTOSITENIbHON paboTe Mo Kypcy «MHKPOKOHTPOJIEPHl U MUKPOIPOILIECCOPHI B
cucremax ympasienus» // B.B. Takraes. Kypran: KI'Y. 2005. - 30 c.
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4. KapnoB E.K. IIporpamMMmHO-orndyeckoe yrpaBieHHE JIaOOpaTOPHBIM
naeBMatnueckuM creHaom FESTO Ha ocHoBe koHTpomuiepa OMRON CJIM.
MeTonuueckue ykazaHus K IPaKTUYECKOMY 3aHATHUIO U CAMOCTOSITEILHOU paboTe 1o
Kypcy « MUKPOKOHTPOJIJIIEPHI U MUKPOMIPOIECCOPHI B cucTteMax ynpasienus» // E.K.
Kapnos. Kypran: KI'Y. 2016. —32 c.

9. PECYPCbI CETU «<MHTEPHET»,
HEOBXOJAUMBIE VI OCBOEHUSA JUCHUIIJINHBI

1. CemeiicTBO MHUKPOKOHTPOJUIEPOB Microchip PIC16.
www.microchip.com.ru/PIC16F/PIC16.html

2. M3TA:O0yuaronme Buaeoposuku. Padora B mporpamme KOHCOJIb.
Pabota B IIpOTrpaMme KOHTAP APM. Buaeo-unctpykuumn.
www.mzta.ru/obuchenie/video.html

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

10. TH®OPMALIMNOHHBIE TEXHOJIOT'UN,
INPOI'PAMMHOE OBECIIEYHEHHUE
N UTHOOPMAILIMOHHBIE CIIPABOYHBIE CUCTEMBI

1. 9bC «Jlanp»

2.9bC»KoHcynbTanT cTyieHTay

3. OBC «Znanium.comy

4 .»I'apanT» - CipaBOYHO-NIPABOBAs CUCTEMA

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUAIIJINHBI
MarepuranbHO-TeXHUYECKOE 00eCIIeUeHHE Mopean3aluy JUCIIUTLINHBI
OCYIIECTBIISIETCS B cOOTBEeTCTBUU ¢ TpeOboBaHusMu OI'OC BO no ganHoi
o0pa3oBaTenpHOI MporpaMme
12. I CTYyA€HTOB, 00y4YalomMXCs C MCMOJb30BAHHEM JAMCTAHUMOHHBIX

00pa3oBaTeJIbHbIX TEXHOJIOT U

[Tpu ucnosnb30BaHNM IEKTPOHHOTO OOYUCHHUS U TUCTAHITMOHHBIX 00pPa30BaTEIbHBIX
texnosoru#t ( ganee 0 u JJOT) 3aHATHS MOTHOCTHIO WJIM YaCTUYHO MTPOBOASTCS B
pexuMe oHjiaiiH. O0beM TUCHUIUIMHBI U pacnpe/ie/ieHUe Harpy3Ku Mo BUjaM padoT

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

OBITh UI3BMEHEHO B COOTBETCTBHHM C peIlIeHHEM Kadeapsl, B ciaydae nepexoaa Ha D0

u JIOT B npouecce oOyuenus. Pemenne kadeapsl 00 UCIONb3yEMbIX TEXHOJIOTUAX U
CHUCTEME OLICHUBAHUSI TOCTHXKEHUM 00yJarouxcs MPUHUMAETCS ¢ YI€TOM MHEHUSI

BEJIYIIETO MPEeToaBaTess U JOBOIUTCS 0 CBEICHUS 00yJaIOmuXCs



[MTPMJIOXXKEHME 1

AHHOTaIMs K paboydeil mporpaMme JTUCIHUIUIMHBI
«MuKponpoueccopHbie YCTPOMCTBA»

00pa30BaTeNbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUS —
nporpaMMbl OakanaBpuara
15.03.04 — ABTOMaTH3a1UsI TEXHOJOTHYECKUX MPOLECCOB U MPOM3BOICTB
HanpasnennocTs:
ABTOMATH3ALMS TEXHOJOTMYECKHUX MPOLECCOB M MPOU3BOACTB (B
MAIINHOCTPOEHHUH)

Tpynoemkocts aucuuminbbl: 3 3E (108 akanemuueckux yaca)
Cemectp: 6(ounast hopma 00yueHus), 7 (3aouHasi hopma 00yueHus)
dopMa mpOMEKYTOUHOM aTTecTauu: 3a4eT

Conepxxanue TUCIUTLTAHBI

ApXHUTEKTypa MUKPOKOHTPOJIJIEPOB HA NpuMepe Hanbosee nomyasipHsix 18080,
80C51, PIC 16, ycrpolicTBa CONpsKEHUSI CUCTEM NPOMBINUIEHHONM aBTOMAaTH3aldN
TEXHOJIOTUYECKHX IMPOILIECCOB, CXEMOTEXHHKAa U alroOJIOKHU J@HHBIX CHCTEM.
W3yyeHne KOHCTPYKLMH, XapaKTEPUCTUK W  OCOOEHHOCTEH  JKCIUTyaTaluu
MUKPOKOHTPOJUIEPOB U MHUKPOIPOLIECCOPHBIX YCTPOMCTB MpH aBTOMaTH3aLUU
TEXHOJOTMUECKHUX IPOLIECCOB OOIENPOMBIIIIIEHHOIO M OTPAaciieBOrO MPUMEHEHMUS,
METOJUK HX BBIOOpa M pacyera MpH MNPOCKTUPOBAHUH ABTOMATHU3WPOBAHHBIX U
aBTOMATUYECKUX CUCTEM YIPABJICHUS TEXHOJIOTMUYECKUMU O0OBEKTaMHU.



JIMCT
Perucrpanum m3MeHEHHMI (IOMOJIHEHWI) B pabodyio MporpaMMmy ydeOHOM

JUCHUTUTMHBL «MUKPOTPOIIECCOPHBIE YCTPOMCTBAY

N3menenust/ nonoaHeHus: B pabovyro mporpaMmy

Ha 20 /20  y4eOHbIil rox:

OTBETCTBEHHBIN MTPENO/IaBaTEIb / /

N3menenus yreepxacHbl Ha 3acenannu AT« » 20 T

IIporokom Ne

3aBenyrouuid kadenpoit »  » 20 T

N3menenus/ nonoaHeHus: B pabovyro mporpaMmmy

Ha20 /20  yueOHblii rox;

OTBeTCTBEHHBIN MTPETO/IaBaATEIb / /

N3menenus yrBepxacHbl Ha 3acenannu AL« » 20 T

IIporokom Ne

3aBenyromuii kaheapon » » 20 T.







