MuHHCTEpCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoiit @enepaiiuu
HixHeKaMCKHH XMMHUKO-TEXHOJOTHYECKHM HHCTUTYT ((rtuan)
(eepaIbHOTO roCy IapCTBEHHOTO OF0KETHOI'0 00pa30BaTENIbHOIO YIPEK ACHHUS

BBICIIIEr0 00pa30BaHHUs

«Ka3zaHCKHUI HAlMOHAJIBHBIN HUCCIIE0BAaTEIbCKUI TEXHOIOTMYECKUN YHUBEPCUTET

(HXTHU ®I'BOY BO «KHUTV»)
( )
OOKYMEHT NoANMNCAH
SNEKTPOHHOW NOAMUCHIO CTHTENb OUpeKTopa o YP
i

CepTudukar: /, H.I/I. HI/IKI/I(bOpOBa

02C581C300FBAC248447298EECFD34536D

Bnageneu: Axmetos Mnbaap Nymeposuy

ﬂeﬁﬂmw:enemc30.03.§0¥2)l)p/|0 3?0.06.2022 « 30 » 05 2022r.
g J

PABOYAS ITPOT'PAMMA YUYEBHOW JUCIHIATNIJIMHBI

o mucrurumae MJIK 02.01 TexHOJIOTHs SKCILIYaTALMU 3JIEKTPOHHOI0 060opyioBa-

HUA U CUCTEM aBTOMATHYCCKOT'O YIIPABJICHUA

o crieruanbHOCTH (M) CIIO 27.02.04 ABTOMAaTHYECKUE CUCTEMBI YIIPABICHHUS

KOJ U HAaMMEHOBAHHE CIIELHAIBHOCTH (i)

PaKyabTeT o
CoennagasHocts (1) CIIO 27.02.04 ABTOMaTHYECKHE CUCTEMBI YIIPABJICHHUS
Otnenenue OuHoe
Kypc 3
Cemectp 5
Bceero 283
Jlexnun 64
JlaGopatopHble 3aHITHS 64
LPC 77
Kypc. npoekr 64
KoHcynpTamnmu 14
Dx3ameH (ceMecTp) 5
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IIporpamma yueOHONM AMCIUILIMHBI pa3paboTaHa Ha ocHoBe DenepaabHOrO
roCyIapCTBEHHOro obpasoBarensHoro cranmapra (ganee — ®I'OC) mo crenuanbHO-
CTH CpefHero mpodeccuoHaisHOro obopazosanus (manee - CITO) 27.02.04 Aproma-
TUYECKUE CHCTEMBI YIIPABIEHUs] HAa OCHOBaHWU y4eOHOro IwiaHa Habopa oOydaro-
muxcs 2022 r.

Pa3paboTunk mporpamMmsr:

JIOIIEHT Z}éf/ H.B. JlexxueBa
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Pa6ouas mporpaMma paccMoTpeHa 1 ono0peHa Ha 3acenanuu kapeapst UCT,
npotokost oT 20.04.2022 1. Ne 8

3aB. kadenpoit /eﬁ/“///%/ O.B. Matyxuna
OITH!



Conep:xkanue

Crp.
[Taciopt paboueii mporpamMmbl Y4eOHON AUCITUTIIIMNHBI 4
CrpykTypa u conepx’aHue y4eOHOU TUCHUTIIIUHBI 3)
VYcnoBust peanuzanuy y4eOHOW TUCITUTIIMHBI 11
KoHTposb 1 olleHKa pe3ylbTaTOB OCBOCHHUS y4eOHOM aucIu- 13

IIJIMHBI




1. IACHHOPT PABOYEHN ITPOTPAMMBbBI YYEBHOM JANCHUITJINHBI
MK 02.01 TexHoJI0rHsl IKCIIYATAIUM 3JIEKTPOHHOT0 000PY/I0BAHUSA U CUCTEM aBTOMaTHYe-
CKOI'0 yNpaBJIeHUs
1.1 Ob6aactb NpPUMeHeHUusI paboueii NMPorpamMMblI
Pabouas mporpamMma yueOHOH AMCHUIUIMHBI SBIISCTCS 4aCThbIO OCHOBHOW MpodeccroHab-
HO# oOpa3zoBatensHOM nporpammbl HXTU ®T'BOY BITO «kKHUTY» B coorBercTBun ¢ ®I'OC 110
cnenuansHocty CITO 27.02.04 ABTOMAaTHYECKHE CUCTEMbI YIIPABJICHUS

1.2. MecTo y4eOHOI1 JTUCHUILINHBI B CTPYKTYpe OCHOBHOI NpodeccuoHaIbLHOMH 00pa3o-
BaTeJIbLHON MPOrpamMMbI:

JucuummuHa TexXHONIOTHs SKCILTyaTalluu 3JEKTPOHHOTO 000OPYIOBAaHMS U CUCTEM aBTOMa-
TUYECKOTO YMPaBICHUSI OTHOCHUTCS K JUCITUIUTMHAM MPOGECCHOHATBHOTO MOAYJIS MPO(EeCCHOHAIb-
HOTO I[HKJIa 00pa3oBaTEeNbHON MpOrpaMMbl B (GOpPMHUpPYET y OOy4aromuxcs MO CIEHUATbHOCTH
27.02.04 «ABTOMATUYECKHUE CUCTEMbI YIIPABICHHUS » CIIOCOOHOCTh OCBOSHHS OCHOBHOT'O BHJIA MPO-
(heccoHANBHON NEATEILHOCTH: DKCIUTyaTalHs AJICKTPOHHOTO O0OPY/IOBAaHHUS M CHCTEM aBTOMa-
TUYECKOTO YIPABJICHHUS, a TAKKE OOUINX U MPOPECCHOHATBHBIX KOMIIETEHITHUIA.

1.3. Hean u 3a7a4n y4yeOHOM AMCHMILVIMHBI — TPeOOBAHMS K pe3y/ibTaTaM OCBOCHUS
Y4eOHO# JMCIUIIUHBI:
B pe3ynbraTe ocBoeHHS y4eOHOM TUCIUIUIMHBI 00YYarOIUiCs JOIKEH YMETh:
— IPOU3BOIUTH KOHTPOJIb PA3IMYHBIX TAPAMETPOB AIEKTPOHHOTO 000PYIOBAHUS U CUCTEM aBTOMa-
TUYECKOTO YIPaBIEHUS B MPOIECCE IKCILTyaTaIiH;
— aHATM3UPOBATh (YHKIMOHUPOBAHUE MTAPAMETPOB CHCTEM B IPOIECCE IKCILTYaTaIIH;
— MPOU3BOAMTD HKCIUTYATAIMIO alapaTHO-IIPOTPAaMMHOTO O00ECTI€UeHUsI CHCTEM aBTOMATUYECKOTO
yIpaBJICHUS;
— BBINOJHITH KOHTPOJIb U aHAIM3 CHCTEM aBTOMATUYECKOTO YIPABJICHHS HA OCHOBAaHUH MOTYYEH-
HBIX PE3yJIbTATOB B MPOLECCE UX IKCIUTyaTallUH;
— aHAIM3UPOBATh HIPPEKTUBHOCTH CPEJCTB AaBTOMATU3ALIMH TEXHOJIOTUUYECKUX ONeparuii;
— OIPEAENATh U YCTPAHATh MPUUMHBI 0TKA3a AIEKTPOHHOIO 000PY/I0BaHUS U CUCTEM.

ITo 3aBepiIeHUIO OCBOCHMS AAHHOW AMCLUIUIMHBI BBITYCKHUK JIOJDKEH 00JIafaTh CIEYIO-
IIUMHU KOMITETEHIIUSIMHU:

00wUMU KOMRemeHYUAMU,, BKITFOYAIOIIUMH B ce0s CIIOCOOHOCTD:

OK 2 Opranu3zoBbIBaTh COOCTBEHHYIO JESITENbHOCTb, BEIOMPAaTh TUIIOBBIE METO/IBI U CIIOCO-
OBl BBIMIOJTHEHMSI TPOQEeCCUOHANBHBIX 3a/1a4, OIICHUBATh UX YPPEKTUBHOCTh U KaUECTBO,

OK 3 IlpuHuMaTh peleHusl B CTaHIAPTHBIX U HECTaHJIAPTHBIX CUTYAIMSX U HECTH 3a HUX
OTBETCTBEHHOCTb,

OK 4 OcymiecTBasTh OMCK U UCIIONb30BaHUE UHPOPMAIIUU, HEOOXOAUMOMN ISl AP (EeKTHB-
HOTO BBITOJIHEHHSI TPO(ECCUOHANIBHBIX 3a]1a4, MPO(PECCHOHANIBHOTO U JIMYHOCTHOT'O PAa3BUTHS,

OK 5 Hcnonb3oBaTh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU JUJIsl COBEpLICH-
CTBOBaHUS NMPO(eCcCHOHANBHOM NesITeTbHOCTH,

OK 6 PabGotaTs B KOJUIEKTHBE B KOMaHAE, YPPEKTUBHO OOIIATHCS C KOJUIEraMH, PyKOBO/I-
CTBOM, ITOTPEOUTENAMH,

OK 7 bpatb Ha ce0si OTBETCTBEHHOCTb 3a padOTy WIEHOB KOMaH bl (IOJYMHEHHBIX), 3a pe-
3yJbTaT BBINOJHEHUS 3aJaHUI

OK 8 CamocTosiTeIbHO OMpeesaTh 3a1a9u Tpo(heCcCHOHATFHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHHMAaTbCa caMo00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBINICHHE KBATH(PHUKAILINY,

OK 9 OpueHTHpOBaTHCS B YCIOBUSIX YaCTOM CMEHBI TEXHOJOTUNA B TPOPECCHOHATIBLHOMN Jesi-
TENBHOCTH,

npogeccuonanbHbiMu KOMnEemeHyuAMU,, BKIIOYAIOIUMU B ce0s CIOCOOHOCTH:!



I1K 2.1 BeInoaHATh paboOThl O 3KCILTyaTallMK AJIEKTPOHHOTO 00OPYZIOBAaHUS U CHCTEM aB-
TOMAaTHYECKOT0 YIPaBJICHUS C yU€TOM CHELU(PUKHA TEXHOJIOTHUECKOTO MpoIiecca;

IIK 2.2 KoHTponupoBaTh M aHAIM3UPOBATh (YHKIMOHMPOBAHUE IAPAMETPOB CHCTEM B
IIPOLIECCE IKCILTyaTalllH,

[1K 2.3 CHEUMATh U aHATTU3UPOBATH MMOKA3aHUS TPHUOOPOB.

1.4, Koan4ecTBO 4aCOB HA OCBOEHUE Y4eOHOH TUCHUTIIUHBI:
MakCUMaJIbHOW  y4eOHOM  Harpy3kum  oOydaromierocs 50 d9acoB, B  TOM  YHCIIE:

00s13aTeNBHOM ayTUTOPHOM yaeOHOU Harpy3Ku oOyJaromerocs 34 gac;
CaMOCTOSITEIIbHON paboThI 00ydJaroIerocs: 84acos.

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCHUTIIIAHBI

2.1. O0bem yueOHOM QMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Bupa yueOHoil padoThI Oobvem uacos

MakcuMmanbHasi yueOHasi Harpy3Ka (Bcero) 283
Oo0s13aTesibHAs Ay IUTOPHAs yueOHasi HArpy3Ka (Bcero) 192
B TOM YUCJIE:

JEKIUU 64
nabopatopHbie pabOThI 64
KypC. IPOEKT 64
Koncyabranuu 14
CamocrosiTesibHasi padoTa 00yyarierocst (Bcero) 77
B TOM YUCJIE:

BreaynutopHas camocTosiTesnibHas paboTa 77

Hrorosas arrectauus B popMe  IK3ameHa



2.2. TemaTuyeckuii njan u coaep:xkanue yueonou nucuuniauabl MJIK 02.01 TexnoJsiorust 3kcniayaTtanuu 3JeKTPOHHOT0 000py/10BAHNSI U CH-
CTeM AaBTOMATHYECKOT0 YIIPaBJIeHUs

HaumeHnoBanue pas- Conepskanue y4eOHOro MmaTepuasia, JadopaTtopubie padoThl U YpoBeHb
JeJI0OB 1 TEM NPAKTHICCKHUE 3aHATHH, CAMOCTOATEC/IbHAN paﬁoTa oﬁyqaloumxca, O0beM yacoB 0CBOCHUA
KypcoBasi pa60Ta (HpOCKT) (eciu npedycmompeHbsl)
1 2 3 4
MK 02.01 TexHoJ10rusl 3KCIIyaTAIMH 3JI€KTPOHHOr0 000PY/I0BAHMS M CHCTEM aBTOMATHYECKOIr0 yIpaB- 192
JICHUS
Tema 1.1. BoinosiHeHne Conepxanue 27
padoThI IO IKCIIyaTa- 1. Okcnmyatanus npuOOPOB U yCTPONCTB KOHTPOJIA TemmepaTypsl. 3mepenue tem-
111071 MepaTypbl ¥ TEMIIEPATyPHbIE IIKAIIBI.
3JIEKTPOHHOI 0 2. DKcIutyatanusi IpuOOpOB M YCTPOHCTB M3MEPEHHSI JABJICHUS M YPOBHSIL.
060PYIIOB3HHH H CHUCTEM 3. 3KCHJ‘IyaTaI_II/I}I 060py,I[OBaHI/I}I 110 U3MEPEHUIO KOJIMYECTBA U pacxoaa 7
ABTOMATHUY€CKOI0 4. Knaccudukanmsi Cpe/icCTB U3MEPESHHsI COCTaBa BEIIECTBA IO CIIOCOOY Mepeavn U 2
YOpaBJcHHUs € yICTOM KaHanaM cBs3M. [IpeumyniecTsa 1 HEJOCTATKU
cnenupuKn 5. Th npu aBTOMaTHyeCKOM KOHTPOJIE ¥ PErYIHPOBAHUM CIIELIMATIbHBIX 1APaMETPOB.
TEXHOJI0TrH€CKOro 6. KonTponb napameTpoB 3J€KTPOHHOTO 000pYyI0BaHUS
npomecca JlaGopaTopubie paGoTh
1. Uzydenue npuOOpOB I U3MEPEHUs TeMIlepaTypsl. TepMOMETphl CONIPOTUBIIE-
HUS. DJIEKTPOHHBIA aBTOMATUYECKUN MOCT, IIOTEHI[UOMETP.
2. 3yueHue npubOpOB U3MEPEHUS 1aBICHUS, YPOBHS 10
3. 3yuenne npuHIMIA ASUCTBUS U YCTPOHCTBA Xpomarorpada. 2,3
4. N3yuenue npuOOpOB il U3MEPEHUs] KOHIEHTPALUU BOJIOPOTHBIX HOHOB
Tema 1.2. Koutpoab n Coaepixanue 16
aHAJIn3 1. TunoBble TUHAMUYECKHE 3BEHbS U UX XapaKTePUCTUKU. BBl cOeMHEHUS TUIIO-
(GYyHKIMOHUPOBAHUS BBIX JTUHAMHWYECKHUX 3BCHLCB
TapamMeTpoB CUCTEM B 2. YCTOMYUBOCTD JIMHEHHBIX CHCTEM aBTOMATUYECKOT0 YIIPABJICHHUSI.
nponecce HKCIIyaTauMu | 3 [cciemoBaHue KauecTBa MpoIiecca yIpaBieHus. MeTo bl yIIydIIeHUS KauecTBa
IpoLecca ynpaBJICHUSI. 5 2

4. MeToJ1bl MPOEKTHUPOBAHUS U pacueTa CIESIINX CUCTEM

5. [ludpoBbie cucTeMbl aBTOMAaTHYECKOTO YIIPaBICHUS

6. MI/IKpOl'IpOI_IeCCOpHBIC cuctembl. OCOOCHHOCTH MUKPOIIPOLCCCOPHBIX CUCTEM B

chepe npodeccrnoHaTbHON AeSTENPHOCTH MUKPOKOHTPOJUIEPHI




7. IIpeobpazoBarenu nHGoOpMaum U Ux padboTa

8. KoHTpoip paboThl mepcoOHAIbHBIX KOMIBIOTEPOB U NepUPEPUIHHBIX YCTPOHCTB

9. Co3anre HHPOPMALMOHHBIX CHCTEM H CETel Ha OCHOBE HH(OPMAIIMOHHBIX I10-
TpeOHOCTEH MOJIB30BATENEH.

JlaboparopHblie padoThI

1. Onpenenenne ycToMUNBOCTH 3aMKHYTOM CUCTEMBI 110 KpuTepusM MuxaiisioBa u
HalikBucra

2. OHpeI[CJ'ICHI/IH IokasaTejieii KadecTBa IEPEXOAHOr0 IMponecca

3. CocraBieHne cXeMbl JIOTHYECKOTO YCTPOUCTBA; CTPYKTYPHBIX CXeM HU(pPOBO
CAY.

4. ITpoexTrpoBanue aemudpaTopoB 1 MHPPATOPOB

5. U3yueHue cucrteMbl KOMaHJ MHKPOKOHTposuiepa. M3ydeHue mHTErpupoBaHHOMN
cpensl pa3paboTKu mporpammHoro obdecrieueHus s cemericrea MK. IIporpammu-
pOBaHKE MUKPOKOHTpOJUIEpa Ha SI3bIKe acceMouiepa.

6. M3ydyeHue B3aMMOACHCTBUS MUKPOKOHTPOJUIEPA C OOBEKTaMU YIIPABJICHUS; CXe-
MBI CUCTEMBI YIIPABJIEHUS C aBTOHOMHBIMU MUKpPO DBM.

7. M3ydyeHne CTpYKTYypHOU CXeMbl MHOTNOMMKPOIPOLECCOPHOW CHUCTEMBI YIpaBlie-
HUS1; OTHOKOHTYPHON M MHOTOKOHTYPHOM CUCTEMBI YIIpaBlIeHHs ¢ MUKpo OBM

8. . 3yuenue nmapaMeTpoB M XapaKTEPUCTHK MPOMBIIUICHHBIX IJIAT BBO/IA/BBIBOA
uHpopMauu

9 Uzyuenue cnoco0oB nemudpanuu agpeca; CTpykTypbl Maructpaiaun DBM. Ion-
KJIFOYEHHME BHEIIHUX YCTPONCTB K CUCTEMHOM MarucTpai.

10. M3yueHue cpeCTB BBOJA aHAJIOTOBOM MH(OPMAIIMK B KOHTPOJLIEP

11. Ucnonb3oBanue BcTpoeHHBIX (QyHkumit BIOS myg anmapaTHOro KOHTpOJS.
VYcraHoBKa JApaiiBepoB BHEIIHUX YCTPOMCTB. 3amuch MH(OpManMu Ha HOCHUTEINH,
apxXuBalus JaHHbIX

12. Kontpons u nuarnoctuka O3VY; kaHanoB BBOJIa-BbIBOJIA

13. Hactpoiika 06opymoBaHus [uist pabOTHI Ha BBIACICHHBIX JHHUAX. [loaKmtoueHne
U HacTpoiika MmogeMoB. PaboTa ¢ y/ialeHHbIMU KOMITBIOTEPAMHU.

14. JluarHoctuyeckue ytunutsl nporokosna TCP/IP. DnextpocHabxxeHue, ocpele-
HUE U NIoXapHasi 0€30MacCHOCTh

15. Texuuueckoe 3aganue. [IpoektupoBanue cuctemsl. JJuHaMU4ecKue CTPYKTYpPbI
JAHHBIX.

16. Pacuer Ethernet-cereii, COCTOSIIIIUX W3 CETMEHTOB PA3TUYHBIX TOTIOJIOTHA.

11
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MonTax kKabenpHbIX cpen. OnpeaeeHne MaKCuMaaIbHON MPOU3BOIUTEILHOCTH Ce-
1 Ethernet.

17. N3yyenue ceTeBOro ajanrtepa; KOMMyTaTopoB. Pacuer jokanbHOM BBIYHCITH-
TeabHOM ceT. OTKII0YeHUE-TIoIKIIIoUeHHe mopToB. [locTpoeHue u HacTpoiika of-
HOPAHT'OBBIX CETEM.

18. YcraHoBKa CETEBBIX OINEPAIMOHHBIX cUCTeM. DopMUpOBaHHE JIOMEHA U TOI-
KJIFOUCHHE K HeMy pabouunx cTaniuii. COBMECTHOE HCIOJIb30BaHNE MEPUPEPHHHOTO
obopynoBaHue

Tema 1.3. CusiTue u aHa-
JU3 NOKa3aHu npudo-
pPoOB.

Conep:kanue

25

1. laTuuku TeMneparypbl

2. JlaTuMKH 1aBICHUS.

3. Pacxogomepbl. CUETUHKH.

4 YpoBHEMEpBHI.

5. OyHKIMOHANbHA anmnaparypa. Bropuunsie npubopsl

JlaGopaTopHble paGoThI

1. PaboTa ¢ sKCIulyaTallMOHHOM JOKYMEHTAIlel Ha TepMorpeoOpa3oBaTelb MHK-
porporeccopubiii — TXAY MetpaH; TepMornpeoOpa3oBareib TEPMOCIESKTPUICCKH-
mu — TXA Metpan u TXK Metpan

2. Pabora ¢ ’KCcIuryaTaliliOHHON JOKYMEHTAIlMe Ha TaTYMKH JaBieHus Rosemount,
Mertpan; Ha pacxogomepsl Rosemount; OHT Annubar

3. Pabota c sKcrTyaTallMOHHOM JOKYMEHTalue Ha ypoBHeMepbsl Rosemount.

4. Pabora c 3KCIUTyaTallMOHHOHM JOKyMeHTanued Ha Onok mutanuss Metpan-602,
608; aBTOHOMHBIH 1M(poBON MHAMKATOp MeTpaH-620; MHOrOKaHaJIbHBIN peru-
ctpatop Metpan-900.

18
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Oo6s13aTesIbHbIE Ay IUTOPHBbIE YUeOHbIe 3aHATHS 10 KYPCOBOMY NMPOoeKTYy (padore) B hopMe KOHCYIbTAIIUN 11O
3aJIaHUIO K TEMaM KypCOBOIO IIPOEKTA.

IIpumepHas TeMaTHKAa KypPCOBBIX IPOEKTOB:

1. IIporpaMMupoBaHHE MUKPOIIPOLIECCOPHOI'O KOHTPOJLIIEPA AIEKTPONPUBOAA TIOCTOSHHOTO TOKA

2. Pazpabotka PIC-koHTposIepa ycTpolicTBa U3MEPEHUS BPEMEHHBIX BEJIMUYMH CUTHAJIOB

3. Pa3paboTka CTpyKTYpHOH, IPUHIUIIHAIBHON CXEMBI, aITOPUTMa U MIPOrpaMMBbI YIIPABJICHUSI CKOPOCTHIO AJIEK-
TPOIIPUBO/IA

4. Pazpa0OoTka anropuTma, mporpaMmbl Ha I3bIKe KOMaH] MUKporpoieccopa pacuer AUX. nudposoro ¢puibtpa
5. Pa3paboTka 1 mporpaMMupOBaHUE CUCTEMbI aBTOMAaTHYECKHX 3BOHKOB B YUPEXKJICHUU 00Pa30BaHUS

6. Pa3zpaboTka mporpaMM MOJETUPOBAHUS MTEPEJATOUHBIX (PYHKIUH

7. Pa3paboTka NpUHIMIIUAIBHON CXEMBI, alTOPUTMa YIIPaBJICHUs HU(PPOBOTO CUHTE3aTOPa YaCTOTHO— MOIYJIH-
POBaHHBIX CUTHAJIOB

8. Pa3paboTka MHpOpPMAIIMOHHOTO KaHajia, aJropuTMa U MPOrpaMMbl YIIPABICHUS aBTOMATU3HPOBAHHBIM 3JICK-
TPOIIPUBOJIOM

9. BeiOop U mporpaMMHpOBaHHE aBTOMATH3UPOBAHHBIX CPEACTB IMPOIIECCa HCIBITAHUN PE3UCTOPOB MPOBOJIOY-
HBIX.

10 Pa3paboTka nmporpaMMbl pacuéTa HHTErPaTbHOH MUKPOCXEMBI

11. IIporpamMmmupoBaHnEe CHCTEMBI YIIPABICHHS CBETOMOJHON HH()OPMAITMOHHOW TTAaHEIH

12. Pa3zpaboTka U omucaHUe anroOpuTMa, OTIajJKa paboyeil mporpamMmbl Ha SI3bIKE KOMaHJ MHKpPOIpOIEccopa.
(G POBOTO MOJIOCOBOTO (PHIIBTPA

13. TlonyyeHure MPOIIMBKY MPOTPAMMBbI AJSl MaMSITH MHKPOKOHTPOJIEpa aBTOMOOMIBHBIX 4acOB-TEPMOMeETpa-
BOJIbTMETpaA

14. IIpoexkTupoBaHKe yCTPOHCTBA JOIrMYECKOI0O yIpaBieHus (pa3paboTka 3JeKTPOHHOIO aBTOMATa)

15. Be16op cucteMbl 00paboTku HHGOPMAITUH U POTPaMMHUPOBAHNUE KOHTPOJIIEpa UG POBOTO T03UMETPa

16. Pa3paboTka mpUHIMIIUATIBHONW CXEMBbI KOHTPOJIJIEpa, pacueT IJaThl, alrOpUTMa YIPaBISIOMIEH MpOTrpaMMbl
aBTOMATHU3HPOBAHHOW CUCTEMBI 3aIUTHI M KOHTPOJIS JOCTYIa B TOMEIEHUE

17. IlporpammupoBaHue MHOTO(QYHKIIMOHAIBHBIX KOHTposuiepoB B3Y

18. IIporpammarop PIC konTpomnepos u mukpocxem namsatu 12C (IIC) EEPROM

19. Pa3zpaboTka nporpaMMBbl yIIpaBJICHHS MPOMBIIUICHHBIM po0oTOM Ha 6a3ze kouTposuiepa SIMATIC S5 ¢upmsr
SIEMENS.

20. BocbMuKaHaTpHOE MUKPOTIPOIIECCOPHOE YCTPONUCTBO U3MEPEHHS M CTAOUITU3AINH TEMIIEPATYPhI

21. Pa3zpaboTka ¥ IpOrpaMMUpPOBaHHE MUKPOIIPOLIECCOPHOTO YCTPOHCTBA U3MEPEHHs U CTAOMIIN3AlUU CKOPOCTH
BpAIllEHUH 3JIEKTPOJIBUTATENs

22. Pa3paboTka nporpaMmsbl pacyera napamMeTpoB yCHIMTENEeH HU3KOM YacTOThI

64




23. MHoromnponeccopHas 0TKa30yCTOMYMBAas BBIYUCIUTEIbHASI CUCTEMA

24. ABromMaTu4ecKas CUCTeMa YIpaBJICHUS IPOIECCOM UCTIBITAHUN AIIEKTPONPUBOIA TU(PTOB

25. IlporpamMmmupyemMblii KOHTPOJUIEP JUISl YIIPABJICHUS MEXaHU3MaM.

26. Pacuer pacxoja Tema u raza Ha 6a3e kontposuiepa DevLink-C1000

27. Pa3paboTka MUKPOIPOLECCOPHONU CUCTEMbI HA OCHOBE MHUKPOKOHTpPOJUIEPA YIPABIEHUS LIArOBBIM JIBUraTe-
aemM

28. Pa3zpaboTka MUKPOIIPOLIECCOPHOM crCTEeMBbI IU(POBOrO TEPMOMETpa Ha 6a3e MUKPOKOHTPOILIEpa

29. [IpoexTupoBaHuE MUKPOIIPOLIECCOPHOM cUCTEMBI Ha OCHOBE MUKpOokoHTpoiuiepa K1816BE31

30. Pa3zpaboTka MUKPOIPOLIECCOPHOM CUCTEMBI Ha 6a3e MUKPOKOHTPOJLIEpa AJIsl MOKapHOU CUTHATIM3AIUH.

31. IlpoekTupoBaHNEe NPUHIUIHAIBHON CXEMBI, NMPOrPAMMHOTO OOECHeUeHHsT MHKpPOMpOILeccopa M NeYaTHOH
TIaThI

YCTpOMCTBa KOHTPOJIS MO3UIIMOHUPOBAHUS UCIIOJHUTEIBHOTO MEXaHU3Ma

32. [IpoekTupoBaHue MPUHIMIIUAIHLHONW CXEMbI U pa3paboTKa MPOrpaMMHOI0 OOeCTieueHusl YCTPONUCTBA UHIUKA-
MK Ha ocHOBe 8-OuTHOTrO AVR MHKpOKOHTpOIIIEepa

CamocrositesbHas pador npu nzyyenun MJ/IK 02.01
Cucrtemarnyeckasi mpopaboTKa KOHCIEKTOB 3aHSATHH, y4eOHOW M CIEMUATbHOW TEXHHUYECKOW JIMTEPATyphl (IO
BOIpocaM K naparpadam, riaBaM  y4yeOHBIX IOCOOMI, coCTaBIeHHbIM IpenojaBareneM). lloaroroska k siabo-

PaTOPHO-TIPAKTHYECKUX paboTaM € HMCIOJIB30BAHMEM METOIMYECKUX PEKOMEHJAINH MpernogaBarens, odopmiie- "
HUe J1a00paTOPHO-NPAKTHUECKUX paboT, OTYETOB M MOArOTOBKA K UX 3amure. Pabora co cnpaBouHOM uTepary-

poii. PaboTa c TeXHHMUECKON JOKyMEHTaluen

IIpomexyTOYHAS ATTECTANMA IK3aMeH




3. YCJIOBUS PEAJIM3AIIMY YYEBHOM JUCIIUTLIIVHBI

3.1. TpeboBanusi K MUHMMAJBHOMY MaTepPHAJIbLHO-TEXHUYECKOMY o0ecIe-
YCHHU IO

Peanuzanus yuyeOHOM TUCUUTIIMHBI TpeOyeT HATUYUS:
npenoiaraeT Hanuune tadoparopuit «Jlaboparopus usmeputensuoit Texuuku 100B», «JlaGoparo-
pust aBToMaru4deckoro ynpasieaust 102B», «JTaGopartopus snextponnoii Texuukul10By», «Jlaboparo-
pHsl KOHCTPYMPOBAHUS, IPOU3BOJICTBA M 0OecTIeueHs] pa00TOCIIOCOOHOCTH CIEIMATN3UPOBAHHBIX

m3aenuit u cucteM 201By, «Jlaboparopus aBromMatuueckoro yrnpasneraus 209 (6)By.
Y4eOHble ayAUTOpUH IS TPOBEICHUST YUEOHBIX 3aHITHI OCHAIIEHA 000PYIOBAaHUEM:
1. JocTyt K 3JeKTpOHHOM MHPOPMAITMOHHO-00pa30BaTeILHOM Cpelie By3a

2. CxeMbI U CTEH/IBI IJIsl TIPOBEACHHSI TAOOPATOPHBIX MMPAKTUKYMOB.

3.2. HadopManiuoHHO-MeTOAMYECKOE 00ecieueHre 00y4eHust

OcHoBHas JauTeparypa:
HpI/I HN3YUCHUHN OUCHUIIIHNHBI TexHoJIOrHSI MOHTaKa U

HaJlIaAKKW 3JICKTPOHHOI'O o60pyz[013a—

HUA U CUCTEM aBTOMATUYCCKOI'O YIIPABJIICHHUA B KaUCCTBC OCHOBHBLIX HUCTOYHHKOB I/IH(l)OpMaLII/II/I pe-

KOMCHAYCTCSA UCII0JIb30BATh CICAYIOUIYIO JIUTCPATYPY.

OcHOBHBIE HCTOYHUKH I/IH(l)OpMaIII/II/I

KoJs-Bo 1Kk3.

1. I'padkuna, M. B. Oxpana tpyna : yueGHOe mocobue / M. B.
I'padxuna. — 2-e uzn., nepepad. u gon. — Mocksa: ®OPYM :
HNH®PA-M, 2020. — 298 c. — (Cpennee mpodeccroHanbHOE
oOpazosanne). - ISBN 978-5-00091-430-4. - TekcT : 3IEeKTPOH-
HBIH. Pexxum JIOCTYIIA!
https://znanium.ru/catalog/product/1096998

OBC «Znaniumy
https://znanium.ru/catalog/product/109
6998 Jloctyn u3 ;1t000i# TOUKH
HuTepHeT nocnie peructpanuu ¢
IP-anpecoB HXTU

2. Boryukwuii, B. B. Dkcmtyaranus, 00CIy)XKUBAaHUE U JTUarHOCTHKA
TEXHOJIOTHUECKMX MalluH : ydeOHoe mocobue / B.b. Boryukwuii,
JL.B. lllpon, 3.3. fAreseB. — Mocksa : UTHOPA-M, 2020. — 356
c¢. — (Cpennee mpoteccuonanpaoe oodpazoBanue). - ISBN 978-5-
16-015996-6. - TekcT: IIEKTPOHHBIA.

Pexxum nocrtyna: https://znanium.com/catalog/product/1074211

3BC «Znaniumy
https://znanium.com/catalog/product/1
074211 Jloctym u3 m1000# TOUKH
HHTepHeT nocne peructpamnuu ¢
IP-anpecoB HXTU

3. [aitexo, B. A. Dkcruryaranusi 3J1eKTpOOOOpPYAOBaHUS U
YCTpPOMCTB aBTOMAaTHKH: YueOHoe mocobue / [laitHeko B.A., 3a-
6emto E.IL., IMpumenosa E.M. - Mocksa :HUIL[ MTH®PA-M, Hos.
3nanue, 2015. - 333 c¢. ISBN 978-5-16-010296-2. - Tekcrt : anek-
TPOHHBIH.

Pexxum noctyna: https://znanium.com/catalog/product/483146

DBC «Znaniumy
https://znanium.com/catalog/product/4
83146 Jloctym u3 m000ii TOUKH
HHuTtepHeT mocie perucTpaium ¢
IP-anpecoB HXTU

B kadecTBe IOMONMHUTEIBHBIX HCTOYHHKOB I/IH(I)OpMaI_II/II/I PECKOMCHAYCTCA HCIIOJIb30BATh

CJIETYIOIYIO JIUTEPATypy:

JlonoJiHuTE IbHBbIE HCTOYHUKH MH(OpMALIUH

KoJ-B0 7K3.

1. Momumyk, B. Y. DkcmuyaTaiys, TMarHOCTHKa U PEMOHT 3JIEK-
TpooOopymoBanus : yueOHoe mocoome / B. W. IMomumgyk., —
Mocksa : UHOPA-M, 2020. — 203 c. : w1 - ISBN 978-5-16-
015510-4. - TekcT: 3JeKTPOHHBII.

Pexum noctyna: https://znanium.com/catalog/product/1039250

DBC «Znaniumy
https://znanium.com/catalog/product/1
039250 loctyn u3 110001 TOYKH
HNutepHeT nociie perucrpauuu ¢
IP-anpecos HXTU

2. Xoponbckuit, B. 5. DkcruryaTamus 3J1eKTpoo0opy10BaHUS.
3anaunuk: yue6Hoe mocobue / B.A. Xoponbckuii, M.A. Ta-
panoB, FO.A. Measensko. — Mocksa : DOPYM : UHOPA-
M, 2022. — 176 c. — (Cpennee npodeccnoHanpHOe 00pa3o-

DBC «Znaniumy
https://znanium.com/catalog/produ
ct/1760790 Jloctym u3 1r000i#t TOY-
KN I/IHTCpHeT IOCJIC pCrucTpanuu €



http://www.knigafund.ru/books/210635
https://znanium.com/catalog/product/1760790
https://znanium.com/catalog/product/1760790

BaHue). - ISBN 978-5-00091-669-8. - TekcT: 31€KTPOHHBIH. — IP-anpeco HXTU

Pexxum JIoCTyma:
https://znanium.com/catalog/product/1760790
3. Hazapos, A. B. Dxcmutyarauust oGbeKTOB ceTeBol HH(pa- 3BC «Znanium»

CTPYKTYpH! : yuebnuk / A.B. Hasapos, A.H. Exransrues, B.IL. https://znanium.ru/catalog/product/
Mensrnkos. — Mocksa KYPC : UHOPA-M, 2022. — 360| 1860128 Hoctyn n3 moboii Touku
c. — (Cpennee mpodeccronanbHoe obpasosamue). - [SBN| Hurepuer nocne peructpauuy c IP-
978-5-906923-06-6. - TeKcT: 3EKTPOHHBIH. anpecos HXTHU

Pexxum foctyna: https://znanium.ru/catalog/product/1860128

DiekmpoHHble UCHMOYHUKU UHpOpMayuu
1. DBC «Znaniumy» Pexum moctyma: http:/znanium.com

Cosepemennsie npogheccuonanvHbvle 06asvl OAHHbIX U UHPOPMAYUOHHbIE
CRpagoOUHblIE CUCHIEMDbL.

1. XypHan «ABromaruka u TenemexaHukay». Calit xypHana «ABTOMaTHKa U TEIEMEXaHU-
Kxa». — JlocTyn cBoGoHEIH: http://www.mathnet.ru/php/journal. phtml?jmid= at&option_lang=rus.

2. XypHan «ABTomaTusauus B IpOMBbIILICHHOCTH». CaliT XypHana «ABTOMaTH3alus B
IIPOMBIIIIEHHOCTHY. — JIocTyn cBOOOAHBIH: http://www.avtprom.ru/

3.KypHan «Aptomaruszanus. CoBpemeHHble TexHonoruu». CaifT ypHana «ABTOMaTH3a-
nusi. COBpeMeHHbIE TEXHOJIOTHHY. — JlocTyl cBoGoaHEIH: http://www.mashin.ru

CorJiacoBaHo: ‘
/

3aB. OTEJIOM I10 OHOIMOTEUHOMY 00CITY > KMBAHUIO m Tapacosa B.AL.

£



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCHHUIIJIMHbI

PesynbpTarel 00yueHust — 370 (OPMYIMPOBKH TOrO, YTO MMEHHO JOJDKEH 3HaTh, IOHUMATh
W/WIN B COCTOSTHUM MTPOJAEMOHCTPUPOBATH O0YYAIOIIUICS 110 OKOHYAHHH TIPOTPaMMbI 00 yUEHHUSL.

KoHTpomb 1 oleHKa pe3yabTaToB OCBOEHUS Y4€OHON IMCIMIIMHBI OCYIIECTBIISIETCS Mpernoaa-
BaTelIeM B MPOIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHHA M J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a
TaKKe BBIMOJIHEHUS 00Y4alOIMMKCSA UHANBUIYAJIBHBIX 3a/1aHU, IPOEKTOB, HCCIEIOBAHU.

Pe3yabTaThl 00y4yeHus
(ocBOEHHBIE YMEHUS, YCBOCHHbIC 3HAHUS, ONBIT
AeATeJIbHOCTH)

VYMmenus

— [IPOU3BOJHUTL KOHTPOJIb PA3JIMYHBIX IMAPaAMCTPOB 3JICKTPOH-
HOTO O60pyI[0BaHI/ISI U CUCTCM aBTOMATUUYCCKOTO YIIPABJICHUSA
B IIPOLECCE SKCIINTyaTallun

— aHAMM3MPOBATh (DYHKIIMOHHPOBAHUE MAPAMETPOB CHCTEM B
[IpoLIeCCE IKCILTyaTaluu

— MPOU3BOJIUTH SKCIUIyaTallMIO allapaTHO-IPOrpaMMHOIO
o0ecrneyeHrs CUCTEM aBTOMaTUYECKOTO YIPaBJIEHUS

— BBIIIOJIHATDL KOHTPOJIb U aHAJIM3 CUCTCM ABTOMATHUYCCKOI'O
YIpaBJICHHUA Ha OCHOBAHHU IOJYUCHHBIX PE3YyJIbTATOB B IIPO-
[ecce ux 3KCIuUryaraliun

— AHAJIU3HUPOBATH 3(1)(1)6KTI/IBHOCTL Cp€aACTB aBTOMATHU3aAllMU
TCXHOJIOTHYCCKHUX onepaunﬁ

3Hanug
— OCHOBBI aBTOMAaTHUYECKOTO yIIPaBICHUS

—Ha3HAYCHUC DJICKTPOHHOI'O 06opy)1013aH1/151 n CHCTEM aBTO-
MaTUYCCKOI'0O YIIpaBJICHUS

—HOpMAaTUBHBIE TPeOOBAHUS IO SKCILTyaTallid JIEKTPOHHBIX
YCTPOWCTB, CPEJCTB U3MEPEHUIN U aBTOMAaTU3aI[UU

— METOJIbI AKCILTyaTalliu almapaTHO-IPOrpaMMHOTo olecte-
YEHUsI CUCTEM aBTOMATHYECKOTO YIPABICHUS, YJIEKTPOHHBIX
YCTPOMCTB U CUCTEM

— IIpaBUJIa 3KCILTyaTalluu 3JICKTPOHHOT'O O60py,Z[OBaHI/I$I n Cu-
CTEM aBTOMATHUYCCKOI'O YIIPaBJICHUA

@opMbI 1 MeTOAbI KOHTPOJISI U
OLIEHKH Pe3yJbTATOB 00y4eHus!

Jla6. paboThI, TECTHPOBAHKE, SK3aMEH

Jla0. paboThl, TECTUPOBAHUE, IK3aMEH
JIab. paboThl, TECTUPOBAHUE, IK3AMEH

JIa6. paboThl, TECTUPOBAHUE, IK3aMEH

JIa6. paboThl, TECTUPOBAHUE, IK3aMEH

JIa6. pa®oThl, TECTUPOBAHUE, FIK3aAMEH

Jlab. paboThl, TECTUPOBAHUE, IK3aMEH
JIa6. pa®oThl, TECTUPOBAaHUE, IK3aAMEH

JIa6. pa®oThl, TECTUPOBAHUE, FIK3aAMEH

JIa6. pa®oThl, TECTUPOBAHUE, FIK3aAMEH
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