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ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist YderHble JaHHbIE

Oo0pa3oBaTtebHasi nporpaMmma Koa OII
1. DnexTposHEepreTHKa U JEKTPOTEXHUKA 1. 13.03.02/33.01
HanpasJjieHue noaroroBKu

Kon HanpasJ/ieHusi 1 YPOBHSI OJAT0TOBKH
1. DyeKTposHEepTeTUKA U DJIEKTPOTEXHUKA 1.13.03.02

[IporpamMma MoayIisi cCOCTaBJI€Ha aBTOPaAMHU:

Yuyenas
Ne ni/mn @ammist Hus CTeleHb, Y4eHoe Jo/zkHOCTH Hoapasaenenue
OtuecTBO ’
3BaHue
1 KoctbineB Anekceit KaHAuJaT 3aBeayroniuit 3JIEKTPOIPUBOIA U
BacunseBuu TEXHUYECKUX kadenpoii aBTOMAaTHU3aluU
HayK, JOLIEHT MIPOMBIIUICHHBIX
YCTaHOBOK
CoriacoBano:

Yrpasnenue o0pa3oBaTebHBIX MPOTPAMM P.X. TokapeBa




1. OBIIASA XAPAKTEPUCTHUKA MOYJIA IlporpaMMupOBaHHe B HHAKECHEPHOM J1eJIe

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monaynbs OTHOCUTCS K (paKyIbTaTUBHOM YacTH oOpa3oBarenbHOI nporpammbl. OH MpeaycMaTpuBaeT
n3ydeHue 6a30BbIX IPUEMOB MPOTrPAMMUPOBAHHS M 00paObOTKH HHPOPMALIUU HA TPUMEPE SA3bIKA BHICOKOTO
yposzst C. Moaynb npetycMaTpuBaeT HauaabHOE 3HAKOMCTBO C 0230BBIMU KOHCTPYKIIMSAMU SI3bIKA, CPEHOi
pa3paboTKU MPOTPaMMHOrO OOECIEUCHHUs, THUIOBBIMH aIrOpuTMaMu 00paboTku AaHHBIX. OCHOBHOM
LENbI0 OCBOEHHUS MOIYJS SIBIISIETCSI TOATOTOBKA CTYAEHTOB K TNPUMEHEHHUI0 HWH(POPMALMOHHBIX
TEXHOJIOTH B MPO(ECCHOHAIBHONW NeATeNbHOCTH. MOAYNIb OPHEHTHPOBAH HAa PA3BUTHE MPOCKTHOMH
JeSITeIbHOCTH CTYACHTOB

1.2. CTpykrypa u 00beM MOYJIA

Tabmuna 1
O0BbeM AUCUUITAH MOXYJIS
Ne H BCEro MOAYyJisl B 3a4€THBIX
[Iepeqem, AUCHUILIMH MOAYJIsl B MOCJTET0BATC/IBHOCTH HX OCBOCHUSA

n/n eTHHUIAX

1 [IporpamMmMupoBaHuE B NHKEHEPHOM JIEJIE 2
2 [IpoexT o moayinro IIporpaMmmupoBanue B MHKEHEPHOM

nene 1
HUTOTI'O no monynto: 3

1.3.ITocsienoBaTeIbHOCTH OCBOEHHSI MOIYJIsSl B 00pa30BaTe/ILHOIl MporpaMmme

IIpepekBU3UTHI MOAYJIsI

He npenycmotpensl

MOYJIst

HOCTpeKBI/I3I/ITbI N KOPCKBU3UTDBI

He npenycmotrpensl

1.4. PacnpenesieHue KoMIeTeHUMH

o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

mo AUCHMIIMHAM MOAYJdA, INJIAHUPYEMBIC PE3YyJabTaTbI

1€ B HHXKCHCPHOM
P (SA) (S

pa3pabaThIBaTh JIEMEHTHI
TEXHUYECKHX O0OBEKTOB,
CUCTEM U
TEXHOJIOTHYECKUX
MIPOIIECCOB C YYETOM

Tabnuna 2
Ilepeyennb
Kon n nHaumeHoBanue I[lnanupyemMble pe3yibTaThl 00y4eHUsI
AMCUMILINH
KOMIIETeHI MU (MHAUKATOPHI)
MOYJIst
1 2 3
[Tporpammuposan | OIIK-4 - Criocoben 3-2 - I310XUTh OCHOBHBIE TIPUHIIAITHI

pa3pabOTKH IEMEHTOB TEXHUYECKHUX
00BEKTOB, CUCTEM U TEXHOJIOTHYECKHIX
MIPOIIECCOB




9KOHOMUYECKHUX,
JKOJIOTUYECKHUX,
COLIMAJIBHBIX OTPaHUYCHUIN

V-1 - O1ieHUTh B3aMMOCBSI3b
pa3pabaTbIBaEMOr0 JIEMEHTA C TEXHUIESCKUM
00BEKTOM, CHCTEMOH MM TEXHOJIOTHUECKUM
MIPOIIECCOM B IIETIOM

V¥-3 - Ucnionb30oBath HHPOPMAITMOHHBIC
TEXHOJIOTUH JIJIsl MOJICIUPOBAHUS, pacueTa u
MIPOEKTUPOBAHMUSI DJIEMEHTA TEXHUUYECKOTO
00BEKTa, CUCTEMBI UITU TEXHOJIOTUYECKOTO
mporecca

I[1-1 - BeimoaHUTh pa3paboTKy 3a1aHHOTO
3JIEMEHTA TEXHUICCKUX 00BEKTOB, CHCTEM U
TEXHOJIOTUYECKHX MPOLIECCOB C YIETOM
IKOHOMHYECKHUX, SKOJIOTHUECKHX, COITUATBHBIX
OTpaHUYCHUHN

l[—l - HpOHBJ’IHTL CaMOCTOATCIBHOCTD 1
TBOPYCCTBO IIpH PCIICHHUHA MMOCTaBJICHHOM
3agavun

[Ipoext no
MOJYJIIO
[IporpammupoBan
V€ B HH)KEHEPHOM
neie

OIIK-4 - Crocoben
pa3pabaThIBaTh JIEMEHTHI
TEXHUYECKUX OOBEKTOB,
CHUCTEM U
TEXHOJOTMYECKHUX
MPOIIECCOB C YYETOM
YKOHOMMYECKUX,
9KOJIOTUYECKUX,
COIMAIBHBIX OTPaHUYCHUI

3-2 - U310%XUTh OCHOBHBIE MPUHIIUITHI
pa3pabOTKH AIEMEHTOB TEXHUYECKHUX
00BEKTOB, CHCTEM U TEXHOJIOTHYECKUX
TIPOIIECCOB

V-1 - O1ieHuTH B3aMMOCBSI3h
pa3pabaTbIBaEMOT0 3JI€MEHTa C TEXHUYECKUM
00BEKTOM, CUCTEMOH UM TEXHOIOTHUYECKUM
MPOLIECCOM B LIEJIOM

V-3 - Ucnonb3oBaTh HH(POpPMALIUOHHBIE
TEXHOJIOTHUU AJIA MOJCIUPOBAHHUA, pacucTa U
IMPOCKTUPOBAHUA 3JICMCHTA TCXHUYCCKOI'O
O6T)€KT&, CHUCTEMBI NI TEXHOJOTINYECKOI'O
npouecca

[1-1 - BeimoaauTh pa3zpaboTKy 3a1aHHOTO
JJIEMEHTa TEXHUYECKUX 0OBEKTOB, CHCTEM U
TEXHOJOTUYECKHUX MMPOLECCOB C YUETOM
SKOHOMHUYECKHUX, IKOJIOTUYECKUX, COLIMATIBHBIX
OTpaHUYCHUM

-1 - IIposABIATE CAMOCTOSATENBHOCTD U
TBOPYECTBO IIPU PELICHUH ITOCTABICHHON
3a/1a4u

1.5. ®opma 00y4eHus
OOyueHnue 1o TUCHUILTMHAM MOJIYJISI MOXKET OCYILIECTBISATHCS B OUHON U 3a04HOM popmax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

IIporpaMmmupoBaHne B MHKEHEPHOM JieJie

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Y4eHas cTeneHb,

IHoapasnenenne

Ne ni/m | ®amuausa Umsa OTyecTBO HoyxHOCTH
Y4YeHoe 3BaHHue
1 KocteutieB Anekceit KaHAuJaT 3aBeyroNIUil | AJIEKTPONPUBOIA U
BacuibeBuu TEXHUYECKUX HayK, | Kadeapoit aBTOMaTHU3AIIU
JOLIEHT MIPOMBIIIICHHBIX
YCTaHOBOK

PexoMeH10BaHO yueOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PaJbCKUN SHEPreTUYECKUM

ITporokonm Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e KocrblieB Asiexceit BacuibeBuy, 3aBenyommuii kageapoii, 37 1eKTPONPUBOAA H ABTOMATH3ALMHI
NPOMBIIIICHHBIX YCTAHOBOK

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TeMBbI

OcHoBbl s3bika C. CtpykTypa nporpaMMbl. OCHOBHBIE THIIBI
P1 OcHoBHI s1361Ka C nmaHHeIX. OCHOBHBIC OTIEPATOPHI s3b1Ka. COKpaIeHus B
koHCcTpyKiusax C. Pabora ¢ pyHKIIMsIME.

OcHoBHBIC TIOHATHS 0 MEKpOoKoHTpoJuiepe (MK). CpenctBa

IIporpammupoBanme nporpammupoBaans MK. OtnnautenbHbIe 0COOCHHOCTH s13b1Ka C
P2 MUKPOKOHTpPOJUIepoB Ha si3bike | uist MK. JlupexTuBsl si3b1ka. Pa3zpaboTka mpocTeHmmx mporpaMm
C st MK. Pabora ¢ nepudepuitnpivMu yerpoiicrBamu. O6paboTka
NIPEPBIBAHUMN.

1.3. HaHpaBHeHI/IC, BHUbI BOCITUTATEIIbHOM ACATCIIbHOCTHU U UCII0JIb3YEMBbIC TCXHOJIOTHU

Tabmuma 1.2
Hanpasienue Bn
p . A . Texnonorus PesviLTathl
BOCITUTATENIBHON | BOCIMTATENBHON | poorroro e oo KoMIeTe s 6}’
IEITEIbHOCTU NEeATENbHOCTU JeATENBHOCTH O00y4CHMA
[TpodeccrnonanbH | mpoeKTHAS Texnonorus OIIK-4 - Criocoben | I-1 - IlposiBiaTh
0€ BOCIIUTaHUE NEATEILHOCTD oOpa3oBaHus B paszpabaThIBaTh CaMOCTOATEIBHOCT
COTPYAHHYECTBE | DJIEMEHTHI b ¥ TBOPYECTBO
y4eOHO-
TEXHUYECKUX TIPU PEIICHUH
HUCCIIENOBATENLCK | TEXHOIOTrU o
00BEKTOB, CUCTEM U | IIOCTABJIEHHON
asi, Hay4Ho- MIPOEKTHOTO
TEXHOJIOTUYECKUX 3a71a4u
HCCIIEN0BATEILCK




as oOpazoBaHMs MPOIECCOB C YYETOM

SKOHOMHYCCKHX,

TexHomorusa
. | PKOJIOTMYECKHX,

CaMOCTOSITCIILHOU

COLIMATIBbHBIX
paboThI .

OTpaHUYCHUMN

1.4. IIporpamMma JUCHUIUIMHBI pEATM3YETCSl Ha TOCYIApCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
[IporpaMmmupoBaHue B MH/KEHEPHOM J1eJie

DJIEeKTPOHHBIE pecypchl (M31aHNs)

1. ; IlpakTuyeckoe pyKOBOACTBO IO IporpaMMupoBaHvio STM-MHKPOKOHTPOJIEPOB : yuyeOHOe mocolue.;
HN3narennpcTBO Tomckoro NOJIMTEXHUYECCKOTO YHUBEPCUTETA, TomMmck; 2015;
https://biblioclub.ru/index.php?page=book&id=442811 (DnexkTpoHHOE M3TaHUE)

2. Kepnuran, b. B.; fA3pik nmporpammupoBanust C : yueOnuk.; MaTepHeT-YHUBepcuter MHbOpMarmoHHBIX
Texnomornit  (MHTYUT), Mocksa; 2006;  https://biblioclub.ru/index.php?page=book&id=234039
(OnEeKTpOHHOE W3/TaHHE)

ITeuyaTHbIEe H3TaHUSA

1. IMTaBnosckas, T. A.; C/C++. [IporpaMMupoBaH#e Ha sI3bIKE BEICOKOTO YPOBHS | YUeOHUK 715 By30B.; [Tutep,
CII6. ; Mocksa ; XapbpkoB ; Munck; 2002 (21 3k3.)

2. Haperukun, A. K.; HudpoBbie ycTpoiicTBa 1 MUKpPOIIPOLIECCOPHI : yued. mocoOue Al CTyAEHTOB BY30B
paauoTexH. cnenuaibHocTel.; Akanemus, Mocksa; 2006 (11 3k3.)

3. Kanabekos, b. A.; Mukporpoiieccopbl ¥ UX IPUMEHEHHE B CHCTEMaX Mepenadr U 00pabOTKU CUTHAJIOB :
VYueb. mocobue nmst By30B.; Panuo u cBsa3s, Mocksa; 1988 (27 7k3.)

Hpocbeccnona.m,ﬂble 0a3mbl JAHHBbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘-IHI)Ie CHCTEMBbI

https://www.st.com/ - CaliT TpOoU3BOAUTEINISI MUKPOKOHTPOJUTIEPOB stm32 (aHTII.)

Marepuaas s aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmara it BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

http://lib.urfu.ru  Caiir 6ubanorexu YpdY

http://study.urfu.ru IlopTan unpopmannoHHo-o0pa3oBaTeabHbIX pecypcoB YpdY
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

IIporpaMmMupoBaHie B HHXKEHEPHOM Jejie

CBenennsi 00 OCHAIIEHHOCTH JUCHUNIMHBI CTIENHAJIN3UPOBAHHBIM M JIA00PATOPHBIM
000py/1I0BaHNEM U MPOrPaAMMHBIM 00ecneyeHueM



Taomnuma 3.1

Buabl 3ansaTmii

OCHAIIEHHOCTH CNENNAJIbHBIX
NOMeleHUH U MOMelleHUi 15
CaMOCTOATEIbHOI padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrpaMMHOro obecneyeHust

Jlaboparopubie
3aHATUA

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYZCHTOB

Pabouee mecTo npenoaaBarens

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Toagxmrouenue x cern HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CooOoanoe I10:
CooCox ColDE Free

Google Chrome

Koncynpranuu

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabOYHX MECT B
COOTBETCTBUH C KOJIUYCCTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens

He HCIIOJIb3YCTCA

Texkymuii KOHTPOJIb U
MIPOMEXKYTOYHAS
aTTecTanus

Mebens aymuTopHasi ¢
KOJIMUYECTBOM pabovmX MECT B
COOTBETCTBHUHU C KOJINYCCTBOM
CTYJICHTOB

PabGouee mecto mpenogaBaTens

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yqa}omnxc;1

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHIIAMHU
HOpMaMH

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Cso6opauoe I10:
CooCox ColDE Free

Google Chrome

CamocrosTenpHas
paGOTa CTYACHTOB

Mebens ayquTopHasi ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBHUU C KOJIUYECCTBOM
CTYJICHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaroImuxcs

[Tonkntouenue k cetu UHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Csooopauoe I10:

Google Chrome
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