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[Ipu pazpaboTke pabouei mporpaMMbl yueOHOM TUCIMIIMHBI B OCHOBY ITOJIOKEHBI:

1. ®I'OC BO — 6akanaBpuar 1o HarpasieHHIO MoAroToBkH 35.03.06 ArponHxeHepusi, yTBEpKICH-
HbIii MuHHCTEpCcTBOM OOpa3zoBanus W Hayku Poccuiickoir ®depepanmu oT «23» aBrycra 2017 r.
Ne 813.

2. YueOHBIH MiaH MO NPOQUII0 TOATOTOBKU «DIEKTPOOOOPYIOBAHUE M IJIEKTPOTEXHOJIOTHUI
(ron Hayana noarotoBku 2024) onoOpeH YdeHbIM coBeTOM A30BO-UEpHOMOPCKOIO MHXKEHEPHOI'O
uHcturyta ®I'6OY BO Jlonckoii 'AY.

[IpoTtokon Ne 7 ot «29» ¢eBpans 2024 .

Pabouas nporpamma ydyeGHON nuctuIIMHbl « OCHOBBI MUKPOIPOLIECCOPHOM TEXHUKHU» 0100peHa Ha
3acenanuu kadenpsl «MareMaTHKa 1 OMOMH(POPMATHKA.

[Ipotokon Ne 8 ot «25» mapra 2024 r.

3aBenyromuii kadeapoit
K.T.H., JOLEHT H.H. I'pauesa

PaGouas mporpamma y4ueOHON AuCUUIITNHBI «OCHOBBI MUKPOIPOIECCOPHON TEXHHUKU» PEKOMEH0-
BaHAa K WCIIOJIb30BAHMIO HA 3aCEIaHUM METOJAMYECKOM KOMHUCCHUHU IO HAIPaBJICHUIO MOJTOTOBKH
35.03.06 u 35.04.06 «ArpouHKEHEpHUs» SHEPTeTUUECKOTro (haKyIbTeTa.

[Tpotoxon Ne 5 ot «29» mapra 2024 .

[Ipencenarens METOAMYECKONH KOMUCCHH
K.T.H., JIOUEHT H.E. [TonomapeBa

Pazpabotunk:
K.T.H., JIOI[EHT K.H. Jlebenen
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1 BBOJHASA YACTb

1.1 IEJIX OCBOEHMS YYEBHOU JUCHUTLJIAHBI

HCJ'IHMI/I OCBOCHHA y‘l@6HOI>i JUCHUITIIMHBI «OcHOBBI MHKpOHpOHCCCOpHOfI TCXHUKHN)» ABJISAIOTCA:

— (dopmupoBaHHE y CTYJEHTOB CUCTEMbl KOMIIETEHIIUH, CBSI3aHHBIX CO CIIOCOOHOCTHIO Peasin30-
BBIBAaTh COBPEMEHHBIC TEXHOJIOTMH W OOOCHOBBIBATH MX MPHUMEHEHHE B MPO(HECCHOHATLHOM
NESTENIbHOCTH, a TaKKe C MOHMMaHHEM OCHOBHBIX METOJOB M CIOCOOOB HCIIOIb30BaHUS
CPE/ICTB MUKPOMPOLIECCOPHON TEXHUKU B IMpoOIlecce padOThl ¢ MaTepHallaMi HAyYHBIX HCCIIe-
JIOBaHH M0 COBEPILIEHCTBOBAHUIO YHEPreTHUECKOTO 000PYI0BaHUs, CPEICTB aBTOMATH3AI[UU
U DJIEKTpUDUKAINH CETbCKOTO XO3SHUCTBA IS TIOCIEIYIOIIET0 IPUMEHEHUS IMOJTYICHHBIX 3Ha-
HUW U HAaBBIKOB MU BBINTOJHEHUU PA3IMYHBIX THUIIOB 3334 Mpo(eccHOHAIbHON JesTeNbHO-
CTH, BKJIIOYash MPOU3BOJCTBEHHO-TEXHOJOTUYECKHE, TPOEKTHbIE M OpPraHU3aIMOHHO-
yIpaBlIeHYECKHE.

1.2 MECTO YYEFHOH JUCIHUATIJIMHBLI B CTPYKTYPE OIOII

VYuebHas nucuumimaa «OCHOBBI MUKPOIPOIIECCOPHON TEXHUKH» OTHOCUTCS K JUCIUILIMHAM 00s13a-
TEIbHOU YacTH.

H3yuenue dannoll oucyuniunsl Oa3upyemcs Ha 0C80EHUU CIYOEHMAMU OUCYUNTUH.
— wuH(pOpMaTHKa U TUPPOBBIEC TEXHOJIOTHH,
— DJJIEKTPOHHAS TEXHHKA,
— aBTOMATHKa.

Ocsoenue OaHHOU OUCYUNTUHBL HEOOXOOUMO OISt KA4eCMEEHHO20 081A0EHUSL OUCYUNTUHAMUL.
— CHCTEMBI YIIPABJICHUS MICKTPOTPUBOIAMH;
— aBTOMAaTHU3alIHS TEXHOJIOTHUYECKUX MPOIIECCOB;
— BKCIUTyaTaIusl dJICKTPOOOOPYIOBAHUS U CPEACTB aBTOMATU3AIINH.
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IIJTAHUPYEMBIE PE3YJIbTATBI ObYYEHHUA 110 JTUCHUAILIAHE, COOTHE-
CEHHBIE C THIUKATOPAMU JOCTUKEHUA KOMIIETEHIIUU

1.3

W3yuenune AUCHUIUIMHBI HANPaBICHO Ha (OPMHUPOBAHUE Yy OOYUYAIOMIMXCS CIEAYIOMIUX OOIIe-
npodeccuonanbabIX (OITK) xommeTeHnid, HEOOXOIUMBIX JJI peIIeHUs 3a1a4 mpodecCHoHaTbHON
JEeSITeIbHOCTH M 00ECIIeUMBAIONINE JTOCTHIKCHUE IUIAHUPYEMbIX pe3yJbTaTOB OCBOCHHS 00Opa3oBa-
TEJIILHOM MPOTPaMMBI.

[Tnaanpyemblie pe3yabTaThl O0y4eHUS

Kon

Coneprxanue Kom- Kona u HaumeHnoBanue

KOMIIe- dopmupyembie 3HaHUS, YMEHUS U

MIeTCHITNH WHIUKATOPa TOCTHKE-
TEHIUU HaBBIKU
HUSl KOMIETCHIIUU

OIIK-4 | Cnocoben peanu- | OIIK-4.1  Hcnonb3yer | 3HaTh: COBPEMEHHBIE TEXHOJIOTUU UC-
30BBIBaTh  COBpE- | MaTepUallbl HAYUYHBIX | [TOJIb30BAHUS MUKPOMPOIIECCOPHOI
MEHHBIC TEXHOJIO- | HCCTIEIOBAHUN M0 CO- | TEXHUKHU U MPUHIIUTIEI 0OOCHOBAHUS UX
MM ¥ OOOCHOBBI- | BEpUICHCTBOBAHHUIO MPUMEHEHHUs B TpodeccnoHanbHOM Je-
BaTh WX IMPUMEHE- | JHEPTeTUICCKOro  000- | ATEILHOCTH; CITOCOOBI 000CHOBAHHUS

HHUe B mpodeccuo-
HAJIBHOW  J1eSITENb-
HOCTH

pyZIOBaHMs, CPEACTB aB-
TOMATH3allil ®  DJIEK-
TpU(GUKAIIUU  CEITBCKOTO
XO3SMCTBA

OIIK-4.2 O60CHOBBIBAET
MPUMEHEHHUE COBPEMCH-
HOTO  DHEPreTUYECKOro
o0opynoBaHus, CpPEICTB
aBTOMATH3AIllUM U DJEK-
TpU(GUKAIIUU  CEITLCKOTO
XO3SMCTBA

IPUMEHEHHs COBPEMEHHOI'0 SHEepreTu-
4ecKoro 000py0BaHUsl, CPEJICTB aBTO-
MaTHU3alMu U 3JIEKTPUPUKALIMU CEllb-
CKOI'0 X03s1CTBa

YMeTh: peanu3oBbIBaTh COBPEMEHHBIE
TEXHOJIOTUM U OOOCHOBBIBATh MX IpPHU-
MEHEHUE B MNPOPECCHOHANBHON Jes-
TEJIBHOCTU C UCIOJB30BAHUEM MaTEpPHU-
QJIOB HAy4YHBIX HCCIEAOBAHMHM IO CO-
BEPILIECHCTBOBAHUIO  YHEPIETUYECKOTO
0o0opy/s0OBaHus, CpPEACTB aBTOMaTH3a-
UM U AJIEKTPU(PUKALUU CETBCKOTO XO-
351UCTBA

Brnaners: HaBblKaMu peanuszanuu  Cco-
BPEMEHHBIX TEXHOJIOTHA M O0O0OCHOBa-
HUS WX TPUMEHEHHUS B Tpodeccuo-
HAJIbHOW JIESITENBHOCTH




2 OCHOBHASA YACTDH

2.1 O0beM y4eOHOI TMCHUIIMHBI U BBl YUeOHOH padoThl

Ounas ¢popma o0y4eHus

Bcero Cemectp

Bun pabotsl 4ACOB No 6

AyIMTOpHBIE 3aHATHS (BCEro) o4 24

B ToMm uncie:

Jlexuunu (JI) 18 18

[Tpaktuueckue 3ansatus (I13) 18 18

Cemunapsi (C) — —

JlabopaTopHbie paboThI 18 18

CamocrositesbHas padora cryaenra (CPC) (Bce- 54 54
ro0)

B ToM uncie:

KypcoBoii npoexr KII - -

(pabota) KP i} 3

Pedepar (Ped) - -

Dcce - -

[IpakTHueckuii pedTUHT - -

Kontponbnaast / Pacuernas / PacuerHo-rpaduueckas - -
pabora

CaMommoaroroBka 54 54

CPC B nepuoa npoMe;KyTOYHOM aTTeCTAMHU - -

Bun npomexyTo4HOM aTTecTaluu:
3auer (3) 3 3
3auer ¢ onenkou (30)
Ok3ameH (D)

UTOIOO: 4acoB 108 108

o0mast 3a4. eUHUIL 3 3
TPYA0EMKOCTh
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3aounas popma oOyueHust

Bcero

Bun paborsr
AP 4acoB

AyauTopHble 3aHATHS (BCEro) 12

B ToM umucie:

Jlexumnm (JI) 4
[Tpaktuueckue 3ausarus (113) 4

Cemunapsi (C) —

JlaGopaTopHbIie paboThI 4

CamocrositesbHas padora cryaenra (CPC) (Bce- 92
ro)

B ToM umncie:

KypcoBoii nmpoekT KII -

(pabota) KP -

Pedepar (Ped) -

Dcce -

IIpakTH4ecKuil peUTHHT -

Kontponbnast / Pacuernas / PacuerHo-rpadudueckas -
pabora

CaMonoaroroBka 92

CPC B nepuoa npoMe;KyTOYHOM aTTeCTAMHU 4

Bu nmpoMexxyTO4HO# aTTecTanuu:
3auer (3) 3
3auer c onenkoit (30)
Dx3ameH ()

HUTOI'O: 4acoB 108

108

o0mast 3a4. eUHULL 3
TPYA0EMKOCTh
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2.2 Copepxanue y4eOHOIH TUCIUINITHHBI (MOTYJIfA)

ConeprkaHue pa3iesioB yueOHOW TUCIUIUIAHBI

No
CemecTtpa

Haumenoanue pas-
Jena MOTyJIst
y4eOHOM JUCIUTLIH-
HBI

ConeprkaHue pasjiesnia B TUAAKTUYECKUX SUHU-
nax

Konpr nugu-
KaTOpOB J10-
CTHIKEHUS
KOMIETEHIINH

6(7)

Monynp Ne 1. Apxu-
TEKTypa M OCHOBBI
CXEMOTEXHUKH MHUK-
POIIPOLIECCOPHBIX
ycrporcts. Peanu3sa-
U  COBPEMEHHBIX
MHUKPOIPOLIECCOPHBIX
TEXHOJIOTUH U 000cC-
HOBaHUE HX IpUMe-
HEeHMsI B mpodeccuo-
HaJIbHOM JeATEIbHO-
ctu. HMcnonb3oBanue
MaTepuajoB  Hayd-
HBIX HCCIEIOBaHUN
II0 COBEpILEHCTBOBA-
HUIO DHEPreTHYECKO-
ro  obopynoBaHus,
CPEICTB aBTOMATH3a-
MU U 3JIEKTpUPUKa-
LU CEJIbCKOIO0 XO-
351CTBA

Tema Ne 1. OcHOBHBIE TOHSTHS U OIIPEICICHUS
MHUKpomnporeccopHoit TexHuku. [lonstue o6 ap-
XUTEKTYpEe MHUKpOINpoLeccopHOor cucreMsl. Kiac-
cuuKalysg OIHOKPHUCTAIbHBIX MHKPOKOHTPOJI-
aepoB (OMK) u wmuxpomnporeccopoB. RISC-
apxutekrypa OMK. OcnoBabie Tunel MIICY.
[IpuHUKIIBI TTOCTPOEHUS M CTPYKTypa TEXHHUYE-
CKHX CPEJICTB MHUKPOIPOILIECCOPHOTO KOHTPOJLIE-
pa (MIIK). OcHoBHbIe 3Tanbl pa3pabOTKu MUKPO-
nporeccopHoit cucteMsl. LludpoBbie curHagbHbIe
npoueccopbl. OCHOBBI HCIOJIb30BAHUS MaTepua-
JIOB HAYYHBIX HCCIEAOBAHUN IO COBEPIICHCTBO-
BaHHUIO SHEPreTUUECKOr0 000py10BaHUs, CPEJICTB
AaBTOMATH3AMM U DIEKTPUPUKAIUU CETHCKOTO
XO03SICTBA

Tema Ne 2. OcobeHHocTu pa3pabOTKH MHUKPO-
MIPOLIECCOPHBIX CHUCTEM Ha 0a3e MHUKPOKOHTPOJI-
nepoB. [Iporpammupyemsbie nepudepuiiibie KOH-
Tposuiepbl. OCHOBHbIE TEXHUYECKUE XapaKTepH-
CTHKHU KOHTpoJuiepa. OO01iast apXutekrypa u 00o-
3Ha4Y€HHE BBIBOJOB. OpraHusaius MaMsTH KOH-
TpoJuiepa. Peructpsl BBO/1a-BbIBOJA, BHYTPEHHUM
TaliMep U cxeMbl cuHXpoHHu3anuu. Cucrema Ko-
MaH1 KoHTposuiepa. OcoOEHHOCTH KOHTPOJUIEPOB
¢ AVR-apxutexTypoi.

OIlIK-4.1

Mopynes Ne 2. OcHo-
BBl IMPOTPaAaMMHPOBA-
HUS MHUKPOKOHTPOII-
nepoB. OO6ocHOBaHME
MIPUMEHEHUST COBpe-
MEHHOTO  JHEPreTH-
4eckoro o0opyoBa-
HUS, CPEACTB aBTO-
MaTU3allud M dJeK-
TpUGUKALUU  CEellb-
CKOT'0 X035 CTBA.

Tema Ne 3. O030p SA3bIKOB U cpell MPOrpaMMu-
poBaHMSI ~MHMKPOKOHTposiepoB. OOocHOBaHME
NPUMEHEHHUsI COBPEMEHHOTO 3HEPreTHYecKOro
000pyIOBaHUs, CPEJICTB aBTOMATU3AIMN U 3JIEK-
TpU(DUKALUU CENbCKOrO XO35IiiCTBa B IPOEKTE
MHUKPOITPOIIECCOPHON cHCTeMBbI yrpasieHnus. Co-
3laHle U KoHpUrypupoBaHue npoekta. CocTas-
JICHHE TPOCTEUIIHNX YIPABISIOMNX IPOTPaAMM.
CuHTe3 AMCKPETHOH CHCTeMBI yrpaBieHus Ha Oa-
3€ MUKPOKOHTpOJIJIEpa.

OIIK-4.2
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2.3 Pa3zgennl yueOHOIl JMCHUIIMHBI (MOYJIs1), BU/ABI Y4eOHOI NeATeTbHOCTH U (POPMBbI KOH-
TPOJIs

Ounas ¢popma o0y4eHus1

Ne
cemecTpa

HaumeHnoBaHue MOTYJIsI
y4eOHOU JUCIUILTUHBI

Bunbl yueOHOM 1eATeTbHOCTH,
BKJIFOYAsi CAMOCTOSITEIIbHYIO
paboTy CTYJIEHTOB (B Yacax)

JI

JIP

I13

CPC

BCCTO

DOpMBI TEKYILETO
KOHTPOJIS
yCIIEBAEMOCTH

Mopnynb Ne 1. Apxutektypa
U OCHOBBI CXEMOTEXHUKH
MUKPOIIPOLIECCOPHBIX
ycTpoiicTB. Peanu3zanus co-
BPEMEHHBIX MUKPOIPOLEC-
COPHBIX  TEXHOJOTMH U
000CHOBaHUE HUX INpPUMEHE-
HUS B TpodecCHOoHATBHOM
nesreiabHocTH. Hcmonn3o-
BaHWE MaTepuajoB Hay4-
HBIX HMCCIEAOBaHUN MO CO-
BEPILIEHCTBOBAHUIO JHEpre-
TUYECKOro 00O0pyI0BaHUS,
CPEICTB aBTOMAaTHU3allUUu H
INeKTpUUKAIMN  CEeNbCKO-
ro X0351CTBa

10

18

20

48

KonTponbnas
pabora Ne 1

Monynb Ne 2. OcHOBBI TIpO-
rpaMMHUPOBaHUS MHKPO-
KOHTposiepoB. Ob6ocHOBa-
HHE TPUMEHEHUS COBpe-
MEHHOTO OJHEPreTUYeCKOTro
000py/0BaHusl, CPEJICTB aB-
TOMAaTHU3aIUH U JIEKTPUH-
Kallid  CEJIbCKOTO  XO3si-
CTBA.

18

34

60

KonTponbnas
paborta Ne 2

HpOMC)KyTO‘IHaﬂ aTrecranuda: 3a4eT

Bcero:

18

18

18

54

108
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3aounas popma oOyueHust

Ne
cemecTpa

HaumeHnoBaHue MOTYJIsI
y4eOHOU JUCIUILTUHBI

Bunpbl yueOHOM 1eATeTbHOCTH,
BKJIFOYAsi CAMOCTOSITEIIbHYIO
paboTy CTYJIEHTOB (B Yacax)

JI

JIP

I13

CPC

BCCTO

DOpMBI TEKYILETO
KOHTPOJIS
yCIIEBAEMOCTH

Mopnynb Ne 1. Apxurexktypa
U OCHOBBI CXEMOTEXHUKH
MUKPOIIPOLIECCOPHBIX
ycTpoiicTB. Peanu3zanus co-
BPEMEHHBIX MUKPOIPOLEC-
COPHBIX  TEXHOJOTMH U
000CHOBaHHE HUX IPUMEHE-
HUS B TpodecCHOoHAIBHOM
nesreiabHocTH. Hcmonn3o-
BaHHWE MaTepuajoB Hay4-
HBIX HCCIEJOBaHUM IO CO-
BEPILIEHCTBOBAHUIO JHEpre-
TUYECKOTO0 000pyI0BaHUS,
CPEICTB aBTOMAaTHU3allUU H
INeKTpUPUKAIMH  CEeNbCKO-
ro X0351CTBa

62

70

KonTtponbHas
pabora Ne 1

Monynb Ne 2. OcHOBBI TIpO-
IrpaMMHPOBaHUs MHKPO-
KOHTposiepoB. O6ocHOBa-
HUE NPUMEHEHUs COBpe-
MEHHOTO JHEPreTUYECKOTrO
000pyI0BaHUs, CPEICTB aB-
TOMAaTHU3AIUH U 3JEKTpUU-
Kallid  CEJIbCKOTO  XO3si-
CTBa.

30

34

KonTponbnas
paborta Ne 2

HpOMC)KyTO‘IHaﬂ aTrecranuda: 3a4eT

Bcero:

4

4

92

108
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2.3.1 Jlabopamopuwiii npakmuxym

Oynas dpopma 00yueHHs1

No Haumenosanue Monyms Bcero
. HaumeHoBaHue J1ab0paToOpHBIX paboT
ceMecTpa y9e0HON TUCIIUTUTHHEI 4acoB
Monyme Ne 2. OcuoBbel mpo- | JIP Ne 1. 3HaKOMCTBO C MporpaMMHBIM obOectiede- 2
IrpaMMUPOBaHUS MHUKpPO- | HIEM Ui TPOrPaMMHPOBAHHST MHKPOKOHTpOJLIE-
KoHTpouIepoB. OO0OCHOBaHHE | POB
IpuUMeHeHuss  COoBpeMeHHOro | JIP Ne 2. CuHTE3 TUCKPETHBIX aBTOMAaTOB 2
SHEPTreTHYECKOT0 000pyAoBa- =
P PYA JIP Ne 3. DOmynsius nHTEpdeiica moIs30BaTeNs 2
HUS, CPEACTB aBTOMAaTH3aLlUH
1 snextpubukamuu cenpckoro | JIP Ne 4. YcoBHBIE U IUKIAMYECKHUE KOHCTPYKIIUU 2
X03;AUCTBA. JIP Ne 5. Beruncnenus 2
6 JIP Ne 6. PaboTa c aHaTOrOBBIMH CUTHaJIaMH 2
JIP Ne 7. Pabora ¢ npepbIBaHUSIMU 2
JIP Ne 8. MogenupoBanue paboThI CXEMBI 2
KontponbHas pabora Ne 2. «O60cHOBaHUE TpUMe- 2
HEHHUS COBPEMEHHOTO JHEPreTHYecKoro obopymo-
BaHUS, CPEJICTB aBTOMATH3AIHNH U dIIEKTPUPUKAIIH
CEJIbCKOT0 XO35IICTBaY
HUTOIO: 18
3aounas opma o0yueHus
No HaumenoBanue Monymst Bcero
. Haunmenosanue nabopaTtopHbIX padoT
ceMecTpa y4eOHON JUCIUTLINHEI 4acoB
Mopynae Ne 2. OcHoBbl mpo- | JIP Ne 1. CuHTEe3 IUCKPETHBIX aBTOMATOB 2
TpaMMHUPOBaHUS MHUKPO-
P P P KontponbHas pabora Ne 2. «O60CcHOBaHUE TpUMe- 2
KoHTposiepoB. OOocHOBaHUE
HEHHUS COBPEMEHHOTO JHEPreTHYecKoro obopymo-
MPUMEHEHUSI  COBPEMEHHOTO
7 BaHUs, CPEJICTB aBTOMATH3AIMH U AIIEKTPUPUKAITUN
SHEPreTHYECKOTO 000pyI0Ba- N
CEIIbCKOTO X035HCTBaY
HUS, CPEICTB aBTOMATH3AIlUU
U AJIEKTpU(PUKAINH CEITbCKOTO
X035IUCTBA.
HUTOIO: 4
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2.3.2 Ilpakxmuueckue 3anamusi

Ounas ¢gopma o0yueHus1

No Haumenosanue Monyms Bcero
. HammenoBaHne MpakTHIECKOTO 3aHATHS
ceMecTpa y4eOHOW JUCIUTUIHHEI 4acoB
Monyne Ne 1. Apxurektypa u | [Ipaktraeckoe 3arsitue Ne 1. PazpaboTka cTpyk- 4
OCHOBBI CXEMOTEXHHKH MHK- | TYPHOH CXEMBI YIIPABICHHAS TEXHOIOTHIECKIM
POIPOLIECCOPHBIX ~ YCTPOMCTB. | mponeccoM. Beibop o0opyaoBaHus AJisi aBTOMATH-
Peanm3arms COBPEMEHHBIX | 3aIY TEXHOJIOTHIECKOTO TpoIiecca.
MHKPOIIPOLIECCOPHBIX  TeXHO- | [IpakTHueckoe 3anaTue Ne 2. Pa3zpaboTka anropur- 4
goruii U OOOCHOBAHHE UX | MOB yIpPAaBJIECHHS TEXHOJOTHYECKUMH MPOIIECCAMHU.
npuMeHeHHuss B npodeccuo- | [Ipaktuueckoe 3ansatue Ne 3. Pa3paGoTka 31eKTpu- 4
HaJIbHON JIEATEIBHOCTH. VIC- | yeCKUX MPUHIMITHAIBHBIX CXEM YIIPABJICHHS TEX-
ITOJIb30BAaHUE MaTepUaIOB | HOJOTHYECKUMH TPOIIECCaMU C UCIIOIE30BaHUEM
HAay4YHBIX HCCJIENOBAHMN IO | MPOrpaMMHPYEMOIO PEIle

6 COBEPUICHCTBOBAHUIO JHEPre- | [Ipakruueckoe 3anarue Ne 4. PazpaboTka 31eKTpu- 4
THYCCKOTO 000pYIOBaHHUS, | yeCKUX MIPUHIHUIIHAIIBHBIX CXEM YIIPABIIEHUS TE€X-

CPpCACTB  aBTOMATH3AllMA M | HOJIOTMYECKUMU MPOLIECCAMU C UCIOIL30BAHUEM

SHCKTpI/I(bI/IKaHHI/I CCJIBCKOT'O | mporpaMMHUPYEMOro JIOTHYECKOr0 KOHTpOJUIEpa

X03sHCTBA Kontponbhas pabora Ne 1. «Peanusarus coBpe- 2
MEHHBIX TEXHOJIOTHI U 000CHOBaHWE WX MPHUMEHEe-
HUS B MPO(ECCHOHATIBHON JesTenbHOCTH. cnomnb-
30BaHHE MAaTEpUaJIOB HAYYHBIX HCCIEIOBAHUM IO
COBEPIIICHCTBOBAHUIO JHEPTeTHYECKOTO 000pYII0-
BaHUS, CPEJICTB aBTOMATH3AIHNH U dIIEKTPUPUKAIIH
CEJIbCKOT'0 X035HUCTBay

HUTOoro: 18

3aounas opma o0yueHus
No HaumenoBanue Monymst Bcero
. HanmeHoBaHue 1abopaTopHBIX paboT
cemMecTpa y4e0HON AUCHUIUINHEI JacoB

Monyne Ne 1. Apxutekrypa u | [Ipaktuueckoe 3ansitue Ne 1. Pazpaborka cTpyk- 2
OCHOBBI CXEMOTEXHWKH MHK- | TYPHOH CXEeMBl YIIPABICHUS TEXHOJIOTHUECKUM
POTIPOIIECCOPHBIX  YCTPOMCTB. | mporeccoM. Beibop obopymoBaHus 1jsi aBTOMATH-
Peanuzammst COBPEMEHHBIX | 3alIMM TEXHOJOTHYECKOr0 Mpolecca.

MHUKpPOIIPOLIECCOPHBIX  TeXHO- | KonTponmbHas pabora Ne 1. «Peammsamms cospe- 2
Jorui U OOOCHOBAHHE UX | MEHHBIX TEXHOJIOTHI M 00OCHOBaHHE MX MPUMEHE-
NpUMeHeHus: B  Tpodeccuo- | Hust B MPOPECCHOHATBHOM AeATeNbHOCTH. VICmoib-

7 HQJIBHOH JeATeNbHOCTH. Mc- | 30BaHMe MaTepHalioB HAYJYHBIX HMCCIIEAOBAHHWU TI0
MTOJIb30BaHUE MaTEPUAJIOB | COBEPIICHCTBOBAHUIO JYHEPTETUYECKOTO 000PYI0-
Hay4YHBIX HCCIECIOBAHUM IIO | BaHUs, CPEACTB aBTOMATH3AILIUU U JICKTpU(pHUKaAIIK
COBEPIIICHCTBOBAHUIO JHEPTe- | CENBCKOT0 X03giCTBa»

THYECKOTO o0opymoBaHwsl,

CPEeICTB aBTOMATH3allUd U

ANEKTPUPUKAIIUU  CEIBCKOTO

X0351MCTBa

UTOrO: 4




Bunni CPC:
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2.4 CamocTtosiTeJbHAsA padoTa CTy/IeHTa

Ounasi popma o0yueHust

Ne
cemecTpa

HaumenoBanue paznena
y4eOHOM TUCIUTUINHBI

Bunwr CPC

Bcero
JacoB

Monyne Ne 1. Apxutexkrtypa u
OCHOBBI CXEMOTEXHUKHU MHUKPO-
IIPOLIECCOPHBIX YCTPOMCTB. Pe-
alln3alusl COBPEMEHHBIX MHK-
POIIPOLIECCOPHBIX TEXHOJIOTUI
U O0OCHOBAaHHE MX NpPUMEHE-
HUS B MPO(ECCHOHAILHON Jes-
TEJIBbHOCTH. Hcnonb3oBanue
MaTepUajoB HAy4yHBIX HCCIe-
JIOBaHUI IO COBEPIIEHCTBOBA-
HUIO SHEPTreTUYecKoro o0opy-
JIOBaHUsI, CPEACTB aBTOMAaTH3a-
UM ¥ DIIEKTpU(UKAIUU Celb-
CKOT'0 XO3sIiCcTBa

N3ydyenne maTepuana mo yaeOHUKaM H
y4eOHBIM TTOCOOHUSM, MPOPAOOTKA KOHCIICK-
ta nekmwmii (16 1.).

[ToaroroBka Kk KOHTPOJILHOM padoTe (4 4.)

20

Monyne Ne 2. OcHOBBHI Tpo-
IrpaMMHUPOBAHUS MUKPO-
KoHTpoJutepoB. OOocHOBaHUE
MPUMEHEHHUSI ~ COBPEMEHHOTO
SHEPTeTUYECKOro 000pyI0Ba-
HUS, CPEICTB aBTOMATU3ALIUU U
NMEeKTpU(UKAIMK  CEIBCKOTO
XO03SIIMCTBA.

[TogroroBka k mabopaTopHbIM paboTam
(32 ).
[ToaroroBka Kk KOHTPOJIBHOM padoTe (2 4.)

34

HUTOIO:

54
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3aounas popma oOyueHust

Ne
cemecTpa

HaumenoBanue pa3zzena
y4eOHOU JUCIUILTUHBI

Buner CPC

Bcero
4acoB

Moaynbs Ne 1. Apxurtektypa u
OCHOBBI CXEMOTEXHUKU MHUKPO-
MPOLECCOPHBIX YCTPOMCTB. Pe-
anu3alys COBPEMEHHBIX MHK-
PONPOLECCOPHBIX TEXHOJIOTUI
U 00OCHOBAaHHE HX TNPUMEHE-
HUS B IpO(eCcCUOHATILHON Jes-
TEJIbHOCTH. Hcnonb3zoBanue
MaTepuaioB Hay4HbIX HCCIIE-
JIOBaHUM TI0 COBEPLIEHCTBOBA-
HUIO DHEPreTUYecKkoro odopy-
JIOBaHUs, CPEJCTB aBTOMAaTU3a-
MU U DIEKTPUPUKALUU Celb-
CKOI'0 X0351CTBa

N3yuenune maTepuaina 1o yaeOHHUKaM U
y4eOHBIM 1TOCOOUsIM, MPopaboTKa KOHCTICK-
ta jgekuui (58 1.).

[ToaroroBka Kk KOHTPOJILHOU padoTe (4 4.)

62

Mopayne Ne 2. OcHOBBHI IIpo-
rpaMMHUPOBAHUS MHUKPO-
koHTpoyiepoB. OOGoOCHOBaHUE
MIPUMEHEHUS COBPEMEHHOTO
SHEPreTHYeCKOro  obopyaoBa-
HUS, CPEJICTB aBTOMATU3AINH U
INEKTPU(PUKAIIUN  CEIBCKOTO
XO035MCTBA.

[TonroroBka K J1a0OpaTOpHBIM padoTam
(28 u.).
[ToaroroBka K KOHTPOJILHOM padoTe (2 4.)

30

UTOI O:

92
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3 OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ounas popma o0yueHust

OcoOenHoctu
Bu bt MIPOBEICHUS
Ne AT OO6pa3oBarenbHbIC poBeer
y4aeOHOMI 3aHATHH
cemecTpa TEXHOJIOTUHI
paboThI (MHIUBUIYyaThHBIC/
TPYIIIOBBIC)
Jlexusg Ne 4 Jleknusa-Bu3yanusanus TPYIIIOBBIE
(2 yaca)
6 Jlaboparopusbie pabo- | TpeHunr WHIBUTYaIbHBIE
TbI NoNe 1-8
(16 gacoB)
3aHATHS B UHTEPAKTUBHOU (hopme B oOBeMe:
— JIEKIAM 2 Yaca,
— naboparopHbie paboThl — 16 gacos.
3aounas popma o0yueHus
OcoOenHoctu
Bubt MIPOBEICHUS
Ne At O6pa3oBarenbHbIe poBE/EH
yueOHOU 3aHATUN
cemecTpa TEXHOJIOTHH
paboThI (MHIUBUIYaTHHBIC/
TPYNIOBHIE)
Jlexums Ne 1 Jlexuus-Bu3yanu3anus IPYIIIOBBIE
7 (2 gaca)
JlabopaTtopHnas pabora | TpeHunr WHUBUTyaJIbHBIC
Ne 1 (2 gaca)

3aHATUS B UHTEPAaKTUBHOU opme B o0beMe:
— JIeKIIMH — 2 Yaca,
— JjaboparopHble paboThl — 2 yaca.

B ucKiII0unTENBHBIX CIyYasx MPUMEHSETCs 3JIeKTPOHHOE 00yueHHe U IUCTaHLMOHHBIE 00pa30Ba-
tenbHble TexHOoNoruu (30 u JJOT), BKiltouas mpoBeJeHHE TEKYIIEr0 KOHTPOJIS YCIIEBaeMOCTH U
IIPOMEXKYTOUHOM arTecTanuy. Peanusanus nporpaMmsl AMCUUILINHBI ¢ ucnoab3oBanueM D0 u JJOT
OCYILIECTBIISIETCS 0 YCMOTPEHHIO BEAYILETO IPENOAABATEIIA ¢ YYETOM TEXHUYECKHUX BO3MOKHOCTEN
00yYaroImuxcst ¢ UCIOJIb30BaHUEM IIPOTPAMMHBIX CPEJICTB, 00€CTIEUNBAIOLINX IPUMEHEHUE 2JIEMEH-
toB 30 u JIOT B MHCTUTYTE, TyTEM CHHXPOHHOI'O U ACUHXPOHHOTO B3aUMOAEUCTBUSI, K KOTOPHIM
MOTYT OTHOCUTBCS:

—  2NeKTpOoHHas HH(POPMAIIMOHHO-00pa3oBaTenbHas cpefa MHCTUTYyTa;

—  IpynmoBas rojocoBas KoHgepenmus B Meccenmkepax (SIuaexc.Meccermkep, VK Teams);

—  TpyIIIOBOM YaT B Meccenkepax SAnnexc.Meccenmxkep, couuanbHoi cetn BKoHTakTe;

—  oHJaiiH BuaeokoHdpepeHuus B Axnexc. Tenemocr;

—  BUJICO3AIMCH JISKIIMH MeIarorndeckix paboTHUKOB MHCTUTYTa, pa3zMelIEHHbIE Ha pa3ny-
HBIX BU/ICOXOCTUHTAX (HAIIpUMeEp, Ha KaHaslax MpenoiaBaTeneil) u/uimm o0IauyHbIX XpaHWIUILAX
(Hanpumep, Axnekc./uck).
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4  OueHOYHBbIE CPEICTBA /Il TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH U Pe3y/JIbTATOB 0CBOEHHS

yueOHOH TUCHMILUINHBI (MO1YJIs1)

4.1 Buabl KOHTPOJIA 1 aTTeCTaluu, (l)OpM]:I OLICHOYHBIX CPEACTB

Ounas ¢popma o0y4eHus

Bus Konap! nu-
KOH- JUKaTOpPOB OLieHOYHBIE CpeICTBa
No TpoJsi U | JOCTHIKE-
ce- arTe- HHS KOM- HaumenoBanue pasznena Komu-
MECT- | CTalluu HETEHIWH yt{e6H0171 TUCIATIIINHBI Komnuecr YecTBO
pa (BK, dopma 5o He3aBH-
Tar, porpocon CHMBIX
[IpAT*) 1S ) nanToB
Tar | OIIK-4.1 | Moxnyns Ne 1. Apxurektypa u
OCHOBBI CXEMOTEXHUKH MHUKPO-
IIPOLIECCOPHBIX yCTPOMCTB. Pea-
JIU3aIUsl COBPEMEHHBIX MHUKPO-
MPOIIECCOPHBIX TEXHOJOTHHA U
000CHOBaHWE MX MPUMEHEHUS B
npoecCHOHANBHON JnesTenbHO- | KoHTpoiabHas 4 12
ctu. Hcmomb3oBanme marepma- | pabora Nel
JIOB HaYYHBIX WCCIIEJIOBAHUH TIO
COBEpIICHCTBOBAaHUIO  DHEpre-
THYECKOTO 00opyI0BaHUA,
6 CpPEICTB  aBTOMATH3AIlMH U
AMEKTPUDHUKAIIUN CEIICKOTO XO-
3s1CTBa
Tar | OIIK-4.2 | Moxyns Ne 2. OcHOBBI mpoO-
TrpaMMUPOBAHUS MHUKPO-
KoHTposuiepoB.  OGocHOBaHHE
IIpUMEHEHUS coBpeMeHHoro | KonrtponbHas 3 12
SHEepreTHYecKkoro  obopyaoBa- | pabora Ne2
HUA, CPEACTB aBTOMATU3allU U
MEKTPUPHUKAIIUN CEIILCKOTO XO-
351UCTBA.
IIpAT 3auér
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3aounas popma oOyueHust

Bunet Konapr! nH-
KOH- | JUKaTOpOB OneHoYHBIE CpeCTBA
Ne TpOJISi U | JAOCTHXKe-
ce- arTe- HHSA KOM- HaumenoBanue paszaena Komm-
MECT- | CTalluu METCHIAN yqe6H017I THUCLHATIINHBI Komaecr 4yeCcTBO
pa (BK, Dopma BonBO HE3aBU-
Tar, pocos CHMBIX
ITpAT*) 1SR | onanTOB
Tar | OIIK-4.1 | Monyns Ne 1. Apxurektypa u
OCHOBBI CXEMOTEXHUKH MHKPO-
MIPOLIECCOPHBIX YCTPOMCTB. Pea-
JM3alys COBPEMEHHBIX MHKPO-
MPOLECCOPHBIX TEXHOJIOTUH H
000CHOBaHWE WX MPUMEHEHUS B
npodeccuoHanbHON nesitenbHo- | KoHTponbHas 4 12
ctu. Hcmonms3oBanne marepua- | pabota Nel
JIOB HaYYHBIX WCCIIEJIOBAHUH TIO
COBEPIIICHCTBOBAHUIO  DHEPTe-
THYECKOTO 00opyI0BaHUA,
7 CpEeACTB  aBTOMATH3alUUd U
ANEKTPUPHUKAIIUHN CEITBCKOTO XO-
3s11CTBa
Tar | OIIK-4.2 | Momyns Ne 2. OcHOBHI mpo-
TPaMMHUPOBaHUS MHUKPO-
KoHTpoiiepoB.  OGocHOBaHWE
MPUMEHEHUS coBpeMeHHoro | KonrponbHas 3 12
SHEpPreTHYECKOro  obopyaoBa- | pabota Ne2
HUS, CPEICTB aBTOMATH3AINHA U
AMEKTPUPHUKAIIUN CEIILCKOTO XO-
3s1CTBA.
IIpAT 3auér




18

4.2 TlpuMepHbIe TeMbl KYPCOBBIX MPOEKTOB/PadoT (ecu MpexycMOTPEHbI)

He npenycmoTpeno

4.3 TlpumepHble TeMbl pedepaToB/3cce (ecju MpeTycMOTPEHbI)

He npenycmorpeno

4.4  Tecrbl TEKylIero KOHTPOJIA

He npenycmoTpeno

4.5 Kaouu K TecTaM

He npenycmorpeno

4.6 TecTbl IPOMEKYTOYHOI0 KOHTPOJIS

He npenycmotpeno

4.6.1 Kniouu x mecmam

He npenycmorpeno
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4.7 BapuaHTBI KOHTPOJbHBIX 3aaHuil (pador)

Koumponvnas paboma Nel
«Peanuzayus cospemeHHbIX MeXHON02Ul U 0O0CHOB8AHUE UX NPUMEHEHUs 8 NPOPDECCUOHANLHOU Oesl-
menvHocmu. Mcnonv3oeanue mamepuanog Hay4Hslx UCc1e008aHUull NO COBEPULEHCINBOBANHUIO IHEP2e-
Mu4ecko2o0 060py008aHuUs, Cpeocma AeMoMamu3ayul U INeKmpUuGUKAyUU cerbCcKo2o X03aucmea

1. IlepeBenute uncio 71,119 U3 1ECATUUHON CUCTEMBI CUUCIICHUS B IBOUYHYIO.

2. HapucyiiTe cxemy MOJKIIIOUEHUS CBETOINO0/1a K MUKPOKOHTPOJILIEPY.

3. Beibepute MOIynbh BBOAA-BBIBOJA JAaHHBIX, CIIOCOOHBIA OOECHEUUTH BBOA 4 JMCKPETHBIX
CUTHAJIOB M BBIBOJI 2 aHAJIOTOBBIX CUTHAJIOB, paboTatomiuii mo nmpotokony Modbus. [Tpu BeimonHeHnn
3a/IaHUsT  CIIEYEeT HCIIOJb30BaTh Marepuajbl HAayYHBIX HCCIEAOBAHMM IO COBEPILIEHCTBOBAHUIO
SHEPreTHYECKOro 000PYI0BaHUSI, CPEICTB aBTOMATU3ALUU U IEKTPUPHUKAIIMHI CETHCKOTO X03HCTBA.

4. Tlo 3a1aHHOM JIOTUYECKON CXEME COCTaBbTE COOTBETCTBYIOIIEE €i JIOTHYECKOE BBIPAXKEHUE
U YIIPOCTUTE €TO0:

Y

Koumponvnas paboma Ne2
«OboCHOBaHUE NPUMEHEHUSI COBPEMEHHO20 IHEPLEMULECKO20 000PYO0BAHUS, CPEOCME
ABMOMAMU3aYUU U INEKMPUPUKAYUU CETbCKO20 XO3UCMEA»

1. CocTaBUTh CXeMy alTOPUTMA U TIPOrpaMMy JUIsl BBIUKCIICHHUS 3HAYCHUH QYHKIUM:
2X+2xr X=-7

y=4sinx -7 <X<0,raex— npou3BOIBHOE YHCIIO.
—2X x>0

2. CocTaBUTh CXEMy QJITOPUTMa W MPOTPaMMYy JJIsl BEIYMCIICHUS 3HAYeHUU (TaOyIupoBaHMS)

Q)YHKI_II/II/I OOHOT'0 aprymMeHTa Ipu U3MCHCHHUU IMOCIICAHCTO HAa YKA3aHHOM HHTCPBAJIC C ONPCHACIICH-
2

HBEIM maroM: Y =~/3sin x+ 24 xcos%, xe[0;n/2], mrar 0,1.
T

3. HeoOxonnmo pa3zpaboTaTh aTOPUTM U HAIKMCATh MPOTrpaMMy, KOTopast OyIeT BKIIIOYaTh OJ1-
HOBPEMEHHO 2 JIBUTaTelId, a BBIKIIOUATh IOOUYEPEIHO C BhIAEpKKOM Bpemenu 30c. PeannzoBaTh BO3-
MOYKHOCTH yIIPABIICHUS ABUTATENSIMHU C TOMOIIBIO JIBYX KHOTIOK Ha TTAHEIH BH3yaln3anuu. Beiopats
MHUKponpoleccopHoe obopynoBaHue. OOOCHOBaTh MPUMEHEHHE COBPEMEHHOTO 3HEPreTHYeCcKOro
000pyI0BaHUs, CPEJICTB ABTOMATH3AIMH U AJIEKTPU(PHUKAIINU CETLCKOTO X03sCTBA B IOCTPOCHHUH 3a-
JTAHHOTO aJITOpUTMa YIpaBJIEHUS TEXHOJIOTUYECKMMHU POIleccaMy Ha PUMEPE MUKPOKOHTPOJIJIEPOB.
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4.8 Bomnpocsl k 324éTy

Konap! na-
No TMKaTOPOB
JOCTHKE-
BO- Coneprxanue paszena B AMJAKTHUECKUX €AMHUIIAX s
fpoca KOMIIETEH-
105054
1. MUKPOKOHTPOJIEPbI — Ha3HAYEHUE, 001Iasi apXUTEKTypa
Cnoco0Obl HCIIOIB30BaHMS MATEPUANIOB HAYYHBIX HcclienoBanuil o nmpumenenun | OIIK-4.1
2 MHUKPOKOHTPOJUIEPOB B Mpoliecce padoThl 110 COBEPLIEHCTBOBAHUIO YHEPIeTHU-
' 94eCKOTro 000pyA0BaHUs, CPEJCTB ABTOMATU3AINH U SJIEKTPUDUKALIUHN CEITbCKO-
IO XO35HCTB
3. AJpecHOe POCTPAHCTBO U OpPraHU3alMs NaMsITH MUKPOKOHTPOJIIEPOB
4. ITudpoBble NOPTHI BBOJA-BBIBOJJA MUKPOKOHTPOJLIEPOB
o. Tanimepsl MUKPOKOHTPOJIIIEPOB
6. Pesxxumbl paboThI TalitMEpOB MUKPOKOHTPOJIIIEPOB: PEKUM MPSIMOTO CUeTa, pe-
UM HENPEPbIBHOTO CYETA
7 PesxxumMbl paboThI TallMEPOB MUKPOKOHTPOJIIIEPOB: PEKUM PEBEPCUBHOTO CUETA,
PEKUM 3aXBaTa, PEKUM CPaBHEHHUS
8 Jlornyeckre OCHOBBI pa0OTHI MUKPOKOHTPOJUIEPOB: 00pabOTKa M aHAJIN3 UH-
' (dbopmanuu ¢ UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M TOKIECTB aJIr€Opbl JIOTUKU
9. Pexxum UART nocnenoBatensHOro HHTEpdEiica
10. | Pexxum 12C nocnenoBarensHoro unrepdeiica
11. | Pexxum SPI mocnenoBaTenpHOTrO MHTEphEkica
12. | Moaynp onepanoHHOTO YCUJIUTENS] B MUKPOKOHTpOJLIepax
13. | Moaynb aHaJIOrOBOr0 KOMIIapaTropa B MUKPOKOHTpOJLIEpax
14. | Moayns IIAIl B MUKPOKOHTpOJIIIEPAX
15. | IlogkiroueHne KHOMOK K JIMHUSM IIOPTOB MUKPOKOHTpOJLIEpa
16. | IlogxiroueHue KJIaBUATYp K JIMHUSAM IOPTOB MUKPOKOHTpOJIIEpa
17. | Ilogkmrouenne kHonok Ko Bxony AL mukpokoHTposiepa
18. [onkmroueHne Harpy3KH 10 TIOCTOSSHHOMY TOKY K JIUCKPETHBIM BBIXO/IaM MHK-
POKOHTpoOJLIEpa
19 [TonkmroueHue Harpy3Ku MHIYKTUBHOTO XapakTepa K AUCKPETHBIM BbIXO/1aM
MHUKPOKOHTPOJLIEpA
20 [TonkmroueHne Harpy3KH 10 MEPEMEHHOMY TOKY K JTUCKPETHBIM BBIXOJJaM MHUK-
POKOHTpoOJLIEpa
21, [TonkmroueHue 7-CerMEHTHBIX CBETOIMOIHBIX HHANKATOPOB K MUKPOKOHTPOJI-
JICpy
ITonsaTtue u cBoiicTBa anroputma. O6G0CHOBaHUE IPUMEHEHUSI COBPEMEHHOTO OIIK-4.2
op. | PHEPTETHHECKOro 000pyIOBaHUS, CPENICTB aBTOMATHU3ALNH M AIEKTPHUPHUKAIINN
CENIbCKOT'O X03sICTBA B OCTPOEHUH AJITOPUTMOB YIIPABICHHS TEXHOJIOTHYE-
CKHMH TIPOIIECCAMU Ha TPUMEPE MHUKPOKOHTPOILIEPOB
23 CrniocoObl onricaHus anropuTMOB. BO3MOXHOCTH MUKPOKOHTpOJLIEpa KaK Hc-
TIOJTHUTEJISI aJITOPUTMA
24. | CTpyKTypHBIH OAXOJ K pa3paboTKe alrTOPUTMOB JJIsi MUKPOKOHTPOJIJIEPOB
25. | TexHOIOTHH MPOTPAMMHUPOBAHUSI MHKPOKOHTPOJIJIEPOB
26. | Oneparuy ¢ YUCIIOBBIMH JIAHHBIMH
27. | Jlornyeckue onepaTopsl
28. | [lomkmroyeHne MaTPUYHBIX CBETOAMOMHBIX HHIMKATOPOB K MUKPOKOHTPOJLIEPY
29. | YcioBHbBIE onepaToOpbl
30. | OmepaTopsl ITUKIIA
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5 YUEBHO-METOJUYECKOE U1 HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

5.1 OcHoBHas JuTEpaTypa

KonuuectBo
I'on Hcnons3yercst
9K3EMILISIPOB
Ne u npu
ABTOpEI HanMenoBanme
i\ MECTO U3YYCHUH B a
1B AAIA Moayen oubmmoTeke | kadeape
[IporpammupyemMselie J0ru-
N.I'. MuHaeB, | udeckue KOHTPOJUIEPHI:
N CraBportons:
1 | B.B. Camoii- MPaKTUYeCKOE  PYKOBO- 1-2 30 -
Apryc, 2009
JIEHKO CTBO I HAYWHAIOIIETO
WHXEHepa.
IMon pen. Cu- | Mudopmaruka. bazossrii CIT6.: Turep,
2 | MoHOBHYA Kypc. 2-€ u3I. 1-2 100 -
2010
C.B.
5.2 JlomoaHuTeJbHAs IUTEPATypa
Henoxe- Konnuectso
syered SK3EMILISIPOB
Ne T'on ngﬂe_
m\ ABTOpBI HaumenoBaHue U MECTO H}I:; B Ha
I A3JaHUA 6uo6- Ka-
pasnemos | dben-
(Moxy- e
9 pe
Tel)
1 3 4 5 6 7 8
1 | Pynenko H.b., HNudopmaruka: 3epuorpan: PUO ®I'BOY BIIO
I'paueBa H.H., [onstne wuHpOP- AUAY A4lU, 2015
JIutBuuoB B.H. MaIuu. O06mag
XapaKTepUCTHKA
MPOLIECCOB cOopa,
nepenaun, oopa-
OOTKH ¥ HaKoI-
neHus wuHbopMa-
muu. Ilo3unmoH- 1 20 100
HbIE CUCTEMBI
cuncinenus. Ko-
JINYECTBO WH-
dbopmarmu.  Jlo-
THYECKHE OCHOBBI
paboTbl KOMIIbIO-
Tepa: MeTojHnYe-
CKHE YKa3aHHs
2 | B.H.JlurBunos, | [Ipuknannas
H.b. Pynenxo, JICKTPOHNKA. JId- | 3eprorpai: A30Bo-UepHOMOpCKHid
H.H. I'paueBa OopaTopHBbIi uH)eHepHbId HHCTUTYT T BOY 1-2 — —
MPaKTUKYM. BO JIT'AY, 2018
[DneKTpOHHBIN
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pecypc]
A. B. baxenos, | Ilporpammuposa- Craspomnouns : CeBepo-
H. 1O. bparuen- | Hme BcTpauBae- | KaBkazckuit @enepaibHblil yHU-
KO, Bepcuret (CKDYVY), 2022. — 302

MBIX MHKPOIpO-

H. B. 'puBeHHast | 1IECCOpPHBIX  CH- | C. : ., Tabi. — Pexxum pocryna: 1-2
cTeM:  y4eOHUK. M0 MOJIHCKE. —
[D7eKTpOHHEIH URL.: https://biblioclub.ru/index.
pecypc] php?page=book&id=712178



https://biblioclub.ru/index.php?page=book&id=712178
https://biblioclub.ru/index.php?page=book&id=712178
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5.3 IIpodeccuonanbHbie 6a3bl JAHHBIX, MH(POPMALHOHHBIE CIIPABOYHbIE CUCTEMBbI U
HNuTepHeT-pecypcesl

https://e.lanbook.com/ - DBC «Jlaub»

https://biblioclub.ru/ - DBC «YHuBepcureTckas OMOINOTEKA OHIAWHY

http://elibrary.ru - Hayunas snekrponnas 6ubimoreka eLIBRARY.RU

https://isup.ru XXypuan « ICYII» (MapopMaTH3anus 1 CUCTEMBI YIIPABICHHUS B IPOMBIIIIICHHOCTH)
http://www.owen.ru/ - Caiit kommanuu OBEH, npou3BoauTess 1aTYuKOB B IPHOOPOB IS HIKHETO
u cpeanero ypoHa ACY TII. XKXypnan “ABromarusanys U Mpou3BOJCTBO .

http://www.metran.ru/ - [Ipomsinuiennas I'pymnmna "Metpan" - Beayinas poccuiickas KOMIIaHUS 10
pa3paboTKe, MPOM3BOICTBY U CEPBUCHOMY OOCITYKUBAHUIO HHTCIUICKTYaJIbHBIX CPEICTB aBTOMATH-
3aI[iH

https://www.intuit.ru/studies/courses/604/460/info - OunaitH-Kypc «ApXUTEKTypa MHKPOIIPOIIECCO-
pOB»

https://www.intuit.ru/studies/courses/104/104/info - Ounaitn-kypc «BBeaeHue B IUPPOBYIO CXEMO-
TEXHHUKY

https://wwwe.intuit.ru/studies/courses/588/444/info - Ounaiin-kypc «BBeneHue B 1H(POBYIO 3JIEK-
TPOHHUKY»

https://www.intuit.ru/studies/courses/590/446/info - Ounaitn-kypc «HTEIIEKTyalbHbIE CEHCOPBI»
https://www.intuit.ru/studies/courses/3/3/info - Ounaita-kypc «OCHOBBI MHKPOIIPOIIECCOPHOM TEXHH-
KID

https://www.intuit.ru/studies/courses/685/541/info - Onnaiin-kypc «OcHOBBI U(BPOBOI TEXHUKH»
DnekTpoHHas HHPOPMAIMOHHAS 00pa30BaTeIbHAS Cpella MHCTUTYTa 00SCIIeUNBALCT IOCTYII K yue0-
HBIM IUTaHaM, pabOYUM MTpOrpaMMaM JAUCIMILIMH (MOIYJIEH), MporpaMMamM MPaKTUK, SJEKTPOHHBIM
y4eOHBIM M3IaHUSIM U JJICKTPOHHBIM 00pa30BaTEIbHBIM PECypCaM, YKa3aHHBIM B paO0UYHX MTPpOrpam-
Max JTUCHUIUTHH (MOyJIeH), MporpaMmax MpakTuk; GOpMUPOBAHKE 3JIEKTPOHHOTO MOPTHOIHO 00Y-
YAIOIIErocs], B TOM YUCIIe COXPAHCHUE ero paboT U OICHOK 3a 3TH paboTsL. [IpexycMoTpeHa BO3MOXK-
HOCTh B3aUMOJICHCTBHS CTYJICHTOB U MPENoIaBareicii mocpeCTBOM TEXHOJIOTHI M0 TIEPEChIIKE U
MOJTYYCHHIO DIICKTPOHHBIX COOOIICHUIA.

5.4 IlporpamMHoe obecneyenue y4edGHOro mpouecca

LibreOffice

OWEN Logik

CoDeSys

GeniDAQ

Flowcode AVR Free Version


https://e.lanbook.com/
https://biblioclub.ru/
http://elibrary.ru/
https://isup.ru/
http://www.owen.ru/
http://www.metran.ru/
https://www.intuit.ru/studies/courses/604/460/info
https://www.intuit.ru/studies/courses/104/104/info
https://www.intuit.ru/studies/courses/588/444/info
https://www.intuit.ru/studies/courses/590/446/info
https://www.intuit.ru/studies/courses/3/3/info
https://www.intuit.ru/studies/courses/685/541/info
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5.5 IlepeyeHb yueOHO-METOANYECKOT0 O0ecnedeHHs JJIsl CAMOCTOATEILHOMH padoThl 00y4a-

O XCHA
Ne | Bupn camocto- lonu
m\ SITEJIBHON ABTOpBI HanmenoBanue MECTO
1 paboTHI H3IaHAS
Wzyuenne ma- | W.I'. Munaes, | Ilporpammupy- | CraBpomons: Apryc, 2009
Tepuaia 1mo B.B.  Cawmoii- | emple Jjorudye-
yuyeOHUKaM U | JIGHKO CKHE KOHTpOJI-
y4eOHBIM T0- Jiephl:  MPaKTH-
coOusiM, TIpo- YECKOe  PYKO-
paboTKa KOH- BOJICTBO JUTSI
CIIEKTa JIEK- Ha4YMHAIOIIETO
1102078 HWHXXEHepa.
IToaroroBka k
1 | KOHTPOJBHBIM
pabotam
A. B. baxenos, | IIporpammupo-
KH(; 1O. bparuen izz\lﬁ;x ?\EE ;1(/)1: Crasporons : CeBepo-KaBkazckuit DenepanbHbIit
’ yauepeutet (CKOY), 2022. — 302 c. : wi., Tadm.
H. B. I'puBeHHa | mpoLECCOPHBIX )
o cucTem:  yueh- — Pexxum JIOCTYTA: 1O MOJITACKE. —
K ek URL: https://biblioclub.ru/index.php?page=book
C &id=712178
TPOHHBIA  pe-
cype]
ITogroroeka x | B.H. JIutBunoB, | IIpuknagnas 3epHorpan: AszoBo-UepHOMOPCKHUI HMHKEHEPHBIN
naboparop- H.b. Pynenko, | anekTpoHUKa unctutyt ®I'BOY BO [ITAY, 2018
o | HBIM pa6oram. | H.H. I'paueBa [DnexTponHbIi
[ToaroroBka x pecypc]:  mabo-
KOHTPOJILHOM PaTOpPHBII
pabote Ne 2. MPaKTUKYM



https://biblioclub.ru/index.php?page=book&id=712178
https://biblioclub.ru/index.php?page=book&id=712178
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6 MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEFHOW JUCIUTIINHBI

HaunmenoBanue cenuaibHBIX HOMEIEHUN U
TTOMEIISHUH JISI CAMOCTOSITSIIbHON paOOThI

OCHaHlCHHOCTI) CHeHUAaIbHBIX IOMEIICHUH U ITIOME-
IICHUH JJ1 CAMOCTOSITEIbHOM pa6OTI)I

1

2

5-201 Ayaurtopusi Ui JICKIIMOHHBIX, CEMHUHAPCKUX,
MPAKTUICCKUX 3aHATHH, KOHCYIIbTAI[HH.

347740, PoctoBckas 00:1., 3epHOTPAACKHN paiioH, T.
3epHorpan, yi. CoBerckas, mom Nel5/4.,

Kommuekt yaebHON Mebemnm.

MynbTuMenuitHoe 000pyI0BaHUE: TIPOSKTOP MYJIb-
tumenuitapiii U7-132HSF, skpan HacteHHbId -1
WT., cucTeMHbI Omok Pentium 2.93I'rn 1Gb,
160Gb — lmr., B kKOMIUIEKTe ¢ MOHHTOpOM ACer
AG1716 -1mr., KTaBUaTypa U MBIIIb.

Jlocka menoBas.

ITocagounsix mMect 137.

5-203 Ayaurtopus IS JEKIMOHHBIX, CEMUHApPCKHX,
MPAKTUYCCKUX 3aHITHIA U KOHCYJIbTAIUH.

Ayautopus I TEKyIEro KOHTPOJIS U IMPOMEKYTOU-
HOM aTTECTalluH.

347740, PoctoBckas o0u., 3epHOTpajaCcKuid paiioH, T.
3epHorpan, yi. CoBerckas, mom Nel5/4,

KommnekT yuebHoii mebenu.

Mownutop DJIT Digital vision

Pentium Dualcore E2200, 2Gb, 80Gb HDD
[MpoexTop Beng MP620p

DKpaH 175 IPOoeKTopa

MapkepHas gocKa.

[Tocagounsix mecT 22.

5-206 Ayaurtopus IS JICKIMOHHBIX, CEMHUHApPCKHX,
MNPAKTUYECKUX 3aHATUNA U KOHCYJbTalUM.

AynuTopus JUid TEKYLIEro KOHTPOJS U MPOMEXyTOU-
HOH aTTEeCTaIHH.

JlaGopaTopusi aBTOMaTU3UPOBAHHBIX CHCTEM YIIpaBiie-
HUS TEXHOJOTHYECKUMH IPOLIECCAMHU.

347740, PoctoBckast o0ii., 3epHOrpaJCKUi paioH, T.
3epHorpan, yi. CoBerckas, mom Nel5/4,

KommekT yuebHoii mebenu.

1 II5BM, 1 mnpoekrop, chneuuaasu3upOBaHHBIC
CTCHJblI IO BBOAY-BbIBOAY CHUTHAJIOB, CTCHO IIO
HU3YUYCHHUIO HCPAPXUYCCKUX H PaCIPCACICHHBIX
ACY TII na 6a3ze mpubopoB HIIO «Osen», mpo-
rpammupyeMele Jorudeckue koHtposuiepsl TTJIK-
150 pupmbr «OBeH».

Jlocka menoBas.

ITocamounsix mect 12.

5-211 Ayaurtopus Uis JEKIIMOHHBIX, CEMHUHApPCKHX,
MPAKTUYCCKUX 3aHATHH, KOHCYJIbTAUH W KYPCOBOTO
MPOEKTUPOBAHUS.

AyauTopust Uit CaMOCTOSATEIbHOM paboThI.

JlaGopartopust HHGOPMAIIMOHHBIX TEXHOJIOTHH.

347740, PoctoBckas 001., 3epHOTPAACKUN paioH, T.
3epHorpan, yi. CoBerckas, mom Nel5/4,

KomrmutekT yaeOHON Mebenn

11 mepcoHalbHBIX KOMIIBIOTEPOB C IIPOLECCOPAMHU
tuna Core i3, ¢ TakroBoi gactoroit 3,3 I' u ome-
paTtuBHOHN maMsThIO 8 6.

[lepeHOoCHON KOMIUIEKT MYJIbTUMEIUHHOTO 000pY-
JIOBAaHUS: IPOEKTOP MYJIbTUMEIUWHBIN, 3KpaH Ha
TpeHore (win HacTeHHbIH). HoyTOyK.

Jlocka mMenoBas.

IMTocamounsix mect 12.

2-252 YutanbHblii 31 7151 CAMOCTOSTENILHON PabOTHI
347740, PocroBckast 00i1., 3epHOrpaiCcKuii paioH, T.
3epHorpan, yi. CoBerckas, qom Ne28/30.

[locamounbix MecT 5 1uIsi caMOCTOSITENhHON pado-
ThI, 0OBEAMHEHHBIX B JIOKAIBHYIO CETh C BHIXOJIOM
B ceThb Internet.

Cucremusiii 6ok Core i3 3,06 I'riy , 2Gb, 250Gb
HDD — 5 mir.

monwurop Phillips 2205- 5 mr,

npunTep Epson LX-1170
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1

2

2-1700 DneKTPOHHBIH YHUTAJIbHBIA 3a71 A caMmo-
CTOSITETILHOM paboThI

347740, PoctoBckas 00j1., 3epHOTpaICKHil paioH, T.
3epHorpan, yin. CoBerckas, qom Ne28/30.

[Mocamounsix MecT 10 mns camocTosTenbHON pado-
Thl, 0OBEAMHECHHBIX B JIOKAIBHYIO CETh C BBIXOJIOM
B ceTh Internet.

Cucremnsrit 6110k C2,8I'rnr, 1 GB, 80 GB HDD -1
IIT.

Cucremnslii 010k C2,8I'ti, 512 MB, 80 GB HDD —
9 1.

Mownutop Samsung 920NW — 10 mt.

KommyTrarop Dlink — 1 wrr.

Ckanep EPSON — 1 .

2-170a Otaes HAyYHO-TEXHUYECKOH M COLNAIBHO-
rymMaHuTapHoii sureparypsl, MBA 11 camocros-
TEILHOI paboTEHI.

347740, PocToBckas 00.1., 3epHOTpaJCKUil palioH, T.
3epHorpan, yin. CoBerckas, qom Ne28/30.

Nmeercs ynmaneHHBIA JOCTYN K 3JIEKTPOHHO-
oubnmnoteunoit cucreme «Jlanp» u IbC «YHusep-
cuTeTcKas OmOnmmoTeka oHnaitH». Bemércs menma-
TeKa — UMEeTCs 68 IIEKTPOHHBIX U3TaHU.
Cucremnsiii 0mox Core i3 540 3,06 I'rip , 2Gb,
250Gb HDD — 1.

Cucremssiii 6110k C2,8T°r , 512 Mb, 160Gb HDD
— 1 mr.,

MouuTop Samsung 920NW- 1 i,

monwurop Phillips 2205- 1 mr,

npuatep HP LJ 1150

M®V Kyocera Taskalfa 180

[locamounbIx MecT 2 IUIsi CaMOCTOSITENTHHON pado-
Thl, 0OBEAMHEHHBIX B JIOKAIBHYIO CETh C BHIXOJIOM
B ceTb Internet.

5-217 IomelneHue 1Jsi XpaHeHUs] U NPoPUIAKTH-
YeCKOro 00CIy:KMBAHUSI Y4eOHOro 000pyIOBAHMSI.
347740, PoctoBckast o0i., 3epHOTpaIcKuil paiioH, T.
3epHorpan, yin. CoBerckast, 1oMm Nel5/4.

Crienmanu3upoBanHas MmeOenb W 00OpyJoOBaHHE
JUTSL XpaHeHHs ¥ TPOPUIaKTUIECKOT0 00CITyKHUBa-
HUS y4eOHOTO 000pYIOBaHUS
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METOAUYECKHUE YKA3ZAHUA A1 OB YYAIOIIIUXCA ITO

OCBOEHHIO YYEBHOM JUCHUILINHBI (MOLY.JIS)

Bug yuebHbIX

OpraHu3anus AesITeIHOCTH OaKaiaBpa

3aHATUN
Hammcanme KoHCTEKTa JEKIWA: KpPaTKO, CXEMaTHYHO, IIOCIENIOBaTEeIHHO
(hMKCHpOBaTH OCHOBHBIE TIOJIOKEHUS, BBIBOABI, (DOPMYIHPOBKH, OOOOIIECHNUS;
MMOMEUYaTh BAXHBIC MBICIH, BBIICIATH KIIOUEBBIC CJI0Ba, TepMUHBL [IpoBepka
TEPMHUHOB, TOHATHA C TMOMOIIBIO SHIUKIIONEINUNA, CIOBaped, CIPABOYHUKOB C
Texuns BEINIIICHIBAHUEM TOJIKOBAaHMM B TeTpaab. (OO03HAYWTH BOMPOCH], TEPMHUHBL,

MaTepual, KOTOPBIA BbI3bIBAET TPYAHOCTH, IIOMETUTD U MTONBITATHCS HAUTU OTBET B
pexomenayeMoit nurepatype. Eciu caMOCTOATENbHO HE yAaeTcsi pa3o0parhbesl B
MaTepuaie, HeoOX0AUMO CQOPMYIUPOBATH BOIPOC M 3a7aTh MPENOAABaTEN0 Ha
KOHCYJIbTAalluW, Ha MPAaKTUUYECKOM 3aHATHH. Y IEUTh BHUMaHHE (HOpMYIHPOBKAM
TEOPEM, OIIPEIEICHUI

KonrtponbHas paborta /
WH/IMBUyalIbHbIC
3a/1aHus

3HAaKOMCTBO C OCHOBHOM U JTOIOJHUTEIBHOU JUTEPATypOil, BKIIOYAs CIIPABOUYHbBIE
W3JaHus, 3apyOCKHBIC HCTOYHUKH, KOHCIIEKT OCHOBHBIX IOJOXXEHHUH, TEPMHUHOB,
CBGI[CHHﬁ, Tpe6yI01uch;1 JUIA 3allOMUHAHUA U ABJIIIOIINUXCSI OCHOBOIIOJJIararoimmuMu
B 3TOM Teme. CocTaBiieHUe Ta0JIUI] C OCHOBHBIMH (DOpMyJIaMu

JlaGopartopHas paboTa

BremonmauTh 1abopaTopHy paboTy Mo mporpamme, ykazaHHOW B 1abopaTOpHOM
npakTukyme. [1oaroToBUTh OTYET O BHIOJIHEHHUH Ja00paTOPHON padoThI

3HAKOMCTBO C OCHOBHOI M JONOJHUTENBHOU JIUTEPATYPOil, BKIIOYAsl CIIPABOYHBIE
M3aaHuAd, 3apy6e)KHI)IC HUCTOYHHUKH, KOHCIICKT OCHOBHBIX HOJ]O)KCHHI;'I, TCPMUHOB,

IIpakTHueckue 9
N CBEICHUM, TPEOYIOLIMXCS I 3alIOMUHAHUS U SBISIOLINXCS] OCHOBOIIOJIAraroIuMy B
901 Teme. CocTaBieHHe aHHOTALUI K TPOYUTAHHBIM JINTEPATYPHBIM UCTOUHUKAM U
Ap.
ToroTosKa [Ipu moAroTOBKE K 3a4eTy HEOOXOUMO OPUEHTUPOBATHCS HA KOHCIICKTHI JICKIUH,
K 3auety PEKOMEHIyeMyI0 JUTepaTypy, ©0a3bl JaHHBIX, HWH()OPMAIMOHHO-CIIPaBOYHBIE,

MIOMCKOBBIE CUCTEMBI U ipyrue MHTepHeT-pecypcehl, BOMPOCH K 3a4eTy
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