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1. HEJIM 1 3AJIAYH TUCHUITJINHBI
1.1. Heau auCHUILTHHBI
SBIIIETCSI (POPMHUpPOBAHUE KOMITETCHIIMH y OakajgaBpOB M TOTOBHOCTH

00y4aeMoro K BBIMIOJHEHUIO Pa3IMYHBIX BUIAOB MPO(ECCHOHATILHOMN ACATEIPHOCTH
B 00J1aCTH MUKPOKOHTPOJUICPHON TEXHHUKH.

1.2. 3agauu ocBoOeHUSA TUCIUIIINHBI

- 3HAKOMCTBO C OOIICH CTPYKTYpOHW M apXHUTEKTYPOH IIMPOKO HM3BECTHBIX
MUKPOKOHTPOJIJIIEPOB;

- TIOJIyYCHHE HAaBBIKOB 10 BBIOOPY HHCTPYMEHTAJIBHBIX CPEICTB IS
IPOTrPaAMMHUPOBAHUS MUKPOKOHTPOJICPOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrunmaa <« IporpaMMupoBaHre MHUKPOKOHTPOJIIIEPOB» OTHOCHUTCS K
MUCLMIIINHAM 00s3aTenbpH0M yacTtu Ooka b1.

3. IIEPEUEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIJIIMHE

[Tpomecc U3y4YeHUs JUCLMILINHBI «[IporpammupoBanue
MHUKPOKOHTPOJUIEPOB>» HaIpaBiieH Ha (JOPMUPOBAHHE CIIETYIOLUINX KOMITETECHIIHIA:

OIIK-6 - CnocobeHn pemate CTaHIapTHBIE 3a1ayd NpodeccuoHaTbHOM
JESITEIbHOCTH Ha OCHOBE MH(POPMAIMOHHON U OUOIHOrpaduyeckoil KylbTyphl C
NpUMEHEHHEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

OIIK-14 - Cnocoben pa3palaThiBaTh aJrOPUTMBbl M KOMIIBIOTEPHBIC
IPOrpaMMBbl, TPUTOIHBIE JJIsl MPAKTUYECKOTO MPUMEHEHHS.

Pe3yabTaThl 00yYeHnsi, XapaKTepuU3yolue

Komnerennus
chopMHpPOBAHHOCTH KOMIIETEHUNH

OIIK-6 3HaTh
MIOJIXOJT B PEIICHUY CTaHAAPTHBIX 3a/1a4 IIPH
IPOTrPAMMHUPOBAHIH MHUKPOKOHTPOJUIEPOB

YMeThb

pemaTh CTaHIapTHBIC 3a/1a9u TPOo(eCcCHOHATEHOMN
JEATEIIbHOCTH MPU MPOrPAMMHUPOBAHUU
MUKPOKOHTPOJIJIEPOB

Baanets
WH(POPMAITMOHHBIMHU TEXHOJIOTHUSIMU MPU
MIPOrpaMMHUPOBAHUN MUKPOKOHTPOJIJIEPOB

OIlK-14 3HaTh
aJIrOPUTMBI U KOMITBIOTEPHBIE TPOTPAMMBI ITO3BOJISIOIINE
OCYIIECTBISATh MPOTPAMMUPOBAHUE MUKPOKOHTPOJIEPOB

YmMmeTn
pazpabarpiBaTh aJITOPUTMBI TTO3BOJISIOIINE OCYIIECTBIISITH
MPOrpaMMHUPOBAHNE MUKPOKOHTPOJIJIEPOB

Baanets
AJITOPUTMAMH U KOMIIBIOTEPHBIMHU TPOTPAMMEI,




MMPUTOAHBIMU IJIA MIPOTrpaMMHUPOBAHNA MUKPOKOHTPOJJICPOB

4. OBbEM NUCHUITUIMHBI
Obmas TPYAOEMKOCTh JUCHUTUTUHBI «ITporpammupoBanme
MUKPOKOHTPOJIJIEPOBY» COCTABIISET 6 3.€.
Pacnpenenenue Tpy10eMKOCTA TUCIUIUIMHBI 110 BUAAM 3aHSATUN
o4Hasi hopma 00y4eHHsI

. Bcero CemecTpsl

Bunbl yue6HO paboThI HACOR 7 2
AyJAUTOpPHBIE 3aHATHSA (BCEro) 112 52 60
B Tom uucie:
Jleximn 28 16 12
ITpaktuueckue 3austus (I113) 24 - 24
JlabopaTtopusbie padots (JIP) 60 36 24
CamocrosiTesibHasi paboTa 104 20 84
KypcoBasi paGora + +
Bunbr HpOMe)KyTO‘IHOI:/I aTTecTaluu - n i n
3a4eT, 3a4ET C OLICHKOMU
OO6mu1ast Tpy10€MKOCTb:
aKaJIEMUYECKUE YaAChI 216 72 144
3a4.e/l. 6 2 4

3a04Has popma 00y4eHust

Bcero | CemecTpsl
4acoB 9
AYAUTOPHBIE 3aHATHS (BCEro) 16 16
B Ttom uncre:
Jlexmn 4
ITpaktnueckue 3anstus (I113) 6
JlabopaTopusbie padoTsl (JIP) 6
CamocrosiTesibHasi paboTa 196 196
+
4
+

Byl yueOHOI paboThI

KypcoBasi pabGora

Yacel Ha KOHTPOJIb

Buabl npoMeXyTOUHOM aTTECTAllUM - 3a4ET
C OLIEHKOU

OO01as Tpy10€MKOCTb:

aKaJeMHYSCKHUE Yachl 216 216
3a4.e]I. 6 6

+ ||+ |o|an|an]|s

5. COAEPXXAHUE JUCHUIUIMHBI MOV JIA)
5.1 Coneprkanue pa3fenoB TUCHUIUIMHBI U PACTIPENEIIEHUE TPYAOEMKOCTH I10
BUJIaM 3aHATUU

ouyHasi ¢popma o0OyueHust

Ne Ipax 3an. |JIad. Bcero,

HanmenoBaHye TEMBI JKaHH J1a Jlex P
_ €HO e Te Conep e pazze eKI] an CPC qac




Beenenue B
JTUCUUILIAHY .

OcHOBHBIC ~ TOHSATHA B Oo0JacTu
MUKpOnponeccopoB. OCHOBHBIC TOHSATHS
B obmacti MHUKPOKOHTPOJUIECPOB.
ApPXHTEKTYpHBIE OCOOCHHOCTH B 00JIaCTH
PUMEHEHHUS OTHOKPHUCTAJIBHBIX
MHUKPOKOHTPOJIICPOB.

[IporpamMmHBIe 1 anmapaTHbIEe U CPEACTBa
nonnepxkn. Kmaccudukamums ~ MIIC,
KpaTKas XapaKTepPUCTUKA BO3MOXKHOCTCH
U TPUMEHCHHH MHUKPOIPOIECCOPHBIX
cpenctB U MIIC Ha ux ocHOBe.

10

22

ApxuTexTypa
MUKPOIPOLIECCOPHBIX
cucteM (MIIC).

ApXuUTEKTypa MHKPOIPOIECCOPHBIX
cucteM (MIIC).

CocraB 06aszooit MIIC. CucremHas
mHa. XapakTepUCTHKa MHTEP(EHCOB B
cucreme. OOMeH NaHHLIMUA C BHEIIHEN
cpenoii. CoBpeMeHHbIE
MHUKPOKOHTPOJUIECPHI

15

27

Opranuzanus
MOJICUCTEMBI 00pabOTKH
n ynpasiennst MIIC.
Opranuzanus
[TOJCUCTEMBI IIAMSTH
MIIC.

OpraHuzanys MmoACUCTeMbl 00pabOTKH H
yIpaBIICHUS MIIC. Opranuzanus
noacuctemMsl namsatd MIIC. Crpykrypa
OTHOKPUCTAJBHOTO  MHKPOIIPOIIECCOpa
(MIT). OGpaGorka gaHHbIX B MIIL.
Oco0OeHHOCTH OpraHu3aliyd MOAYJIbHOH
namsati.  PacmpeneneHune  azpecHOro
npoctpancTBa.  Ilpumepsr  Moxynei
OIIEPaTHBHOTO u MIOCTOSTHHOTO
3aIIOMHHAIOIINX YCTPONCTB.

15

27

Bepcuu wiaTHopMbl
Arduino.PacnuHoBKa.

Bepcun iaTGopmsl Arduino.
AmnmnapartHas 4acTh miatdopmel Arduino.
[Tnatel pacmmpenus. YcTpoiicTBa Ipyrux
Pa3paboTYHKOB, COBMECTHMBIE c
nporpammoit Arduino.

PacrnimaoBKa Arduino Una
ABTOMAaTH3UPOBaHHBIE  CHCTEMBl  Ha
OCHOBE MHKpOKOHTpoJutepa Arduino.
OO6mee omucaHne MHUKPOKOHTPOJUIEPOB
AVR.

12

20

44

OO6yueHue SI3BIKY
MPOTPaAMMUPOBAHHUS.
Opranuzauus
IIOJICHCTEMEI
BBOJa-BBIBOJIA
OCHOBEI
MPOrPaMMHUPOBAHHUS
Arduino

MIIC.

OObsICHEHHE OCHOB IPOTPaMMHPOBAHHUS
O Arduino. CpenctBa
nporpammupoBanus Arduino. O6yueHne
S3bIKy  NPOrPAaMMHUPOBAHUs.  PeXUMbI
oOMeHa nHpopmannei c
nepudepuitueiMu  yctpoiictamu  (ITY).
V3y4yeHne OCHOBHBIX THIIOB IaHHBIX.
U3zyuenne OCHOBHBIX OCHOBHBIX
¢ynkuii. PaccMoTpeHHe CHHTaKcuca
A3bIKA Ha KOHKPETHBIX IIPHIMEpax.

12

22

48

ABTOMaTHU3UPOBAHHEIE
CHCTEMbI Ha OCHOBE
MHKPOKOHTpPOJLIEPA.

ABTOMAaTH3MpPOBaHHBIE  CHCTEMBI  Ha
OCHOBE MHKPOKOHTPOJIIEPA.
IIporpammupoBanue
MHUKPOKOHTPOJIICPOB u 1754
WCIONb30BAaHUSI B KOMILJIEKCE 3ajad
aBTOMAaTHU3al1H1 Hay4YHOTO
9KCIIEPUMEHTA. IIpakTuyeckoe
MPUMEHEHHE  MHUKPOKOHTPOJUIEPOB B
OTpaCIEBbIX UH(POPMAIMOHHBIX
cUcTemMax

12

22

48

HUTtoro

28

24

60

104

216

3a04Has popma 00yueHus

/i

HaumeHnoBaHue TeMbI

Conepxanue paszzena

Jlekn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
qac



avs
Выделение

avs
Выделение

avs
Выделение


1 |BBenenue B
JUCHUTUIAHY.

OcHOBHBIC ~ TOHSATHA B Oo0JacTu
MUKpOnponeccopoB. OCHOBHBIC TOHSATHS
B obmacti MHUKPOKOHTPOJUIECPOB.
ApPXHTEKTYpHBIE OCOOCHHOCTH B 00JIaCTH
PUMEHEHHUS OTHOKPHUCTAJIBHBIX
MHUKPOKOHTPOJIICPOB.

[IporpamMmHBIe 1 anmapaTHbIEe U CPEACTBa
nonnepxkn. Kmaccudukamums ~ MIIC,
KpaTKas XapaKTepPUCTUKA BO3MOXKHOCTCH
U TPUMEHCHHH MHUKPOIPOIECCOPHBIX
cpenctB U MIIC Ha ux ocHOBe.

12

2 |Apxutekrypa
MHKPOIPOLIECCOPHBIX
cucteM (MIIC).

ApXuUTEKTypa MHKPOIPOIECCOPHBIX
cucteM (MIIC).

CocraB 06aszooit MIIC. CucremHas
mHa. XapakTepUCTHKa MHTEP(EHCOB B
cucreme. OOMeH NaHHLIMUA C BHEIIHEN
cpenoii. CoBpeMeHHbIE
MHUKPOKOHTPOJUIECPHI

28

3 |Opranuzanus

n ynpasiennst MIIC.
Opranuzanus
MOJICUCTEMBI TAMSITH
MIIC.

MOJICUCTEMBI 00pabOTKH

OpraHuzanys MmoACUCTeMbl 00pabOTKH H
yIpaBIICHUS MIIC. Opranuzanus
noacuctemMsl namsatd MIIC. Crpykrypa
OTHOKPUCTAJBHOTO  MHKPOIIPOIIECCOpa
(MIT). OGpaGorka gaHHbIX B MIIL.
Oco0OeHHOCTH OpraHu3aliyd MOAYJIbHOH
namsati.  PacmpeneneHune  azpecHOro
npoctpancTBa.  Ilpumepsr  Moxynei
OIIEPaTHBHOTO u MIOCTOSTHHOTO
3aIIOMHHAIOIINX YCTPONCTB.

30

4 |Bepcun
Arduino.PacnuHoBKa.

w1aTopmbl

Bepcun iaTGopmsl Arduino.
AmnmnapartHas 4acTh miatdopmel Arduino.
[Tnatel pacmmpenus. YcTpoiicTBa Ipyrux
Pa3paboTYHKOB, COBMECTHMBIE c
nporpammoit Arduino.

PacrnimaoBKa Arduino Una
ABTOMAaTH3UPOBaHHBIE  CHCTEMBl  Ha
OCHOBE MHKpOKOHTpoJutepa Arduino.
OO6mee omucaHne MHUKPOKOHTPOJUIEPOB
AVR.

32

5 |O0yuenue
MPOTPaAMMUPOBAHHUS.
Opranuzauus
[TOJACUCTEMBI
BBOJa-BBIBOJIA
OCHOBEI
MPOrPaMMHUPOBAHHUS
Arduino

S3BIKY

MIIC.

OObsICHEHHE OCHOB IPOTPaMMHPOBAHHUS
O Arduino. CpenctBa
nporpammupoBanus Arduino. O6yueHne
S3bIKy  NPOrPAaMMHUPOBAHUs.  PeXUMbI
oOMeHa nHpopmannei c
nepudepuitueiMu  yctpoiictamu  (ITY).
V3y4yeHne OCHOBHBIX THIIOB IaHHBIX.
U3zyuenne OCHOBHBIX OCHOBHBIX
¢ynkuii. PaccMoTpeHHe CHHTaKcuca
A3bIKA Ha KOHKPETHBIX IIPHIMEpax.

46

6 |ABTOMAaTH3UPOBAHHBIC

CHCTEMbI Ha OCHOBE
MHKPOKOHTpPOJLIEPA.

ABTOMAaTH3MpPOBaHHBIE  CHCTEMBI  Ha
OCHOBE MHKPOKOHTPOJIIEPA.
IIporpammupoBanue
MHUKPOKOHTPOJIICPOB u 1754
WCIONb30BAaHUSI B KOMILJIEKCE 3ajad
aBTOMAaTHU3al1H1 Hay4YHOTO
9KCIIEPUMEHTA. IIpakTuyeckoe
MPUMEHEHHE  MHUKPOKOHTPOJUIEPOB B
OTpaCIEBbIX UH(POPMAIMOHHBIX
cUcTemMax

64

HUTtoro

6 6 196

212

5.2 IlepeyeHsn 1a060paATOPHBIX PadoT

I/IsyquI/Ie CUCTEMbl KOMaHJ MW OCHOBHLIX IIPUHIMUIIOB

KOHTPOJIJIEPOB

IPOrPaMMHUPOBAHHUS

MUKPO




W3ydeHne mNpUHOMIOB IPOIPaMMHOIO YIPABJIEHHWS BHEIIHUMHM YCTPONCTBAMHM Ha
npuMepe BbIBOIa MH(POPMAIMK Ha U(PPOBON HHIUKATOP

N3y4yeHne npUHLMIIOB NMPOTrPAMMHOIO YIPABJIEHUS BHEIIHUM >KUIKOKPUCTAIUIMUECKUM
WHIUKATOPOM

Opranuzanus oOMeHa JaHHBIMH TIO TocienoBaTenbHOMY uHTepdeiicy USB mexny
MUKpOKOHTposuiepoM u [IDBM

N3ydyenne npuHIMIIOB pabOThI CO BCTPOCHHBIM B MUKpokoHTpoiuiep ALl Ha mpumepe
WU3MEPEHHS] OTHOCUTEIBHOMN BIAXKHOCTH

JIP Ne6. M3y4yenue nmpuHIMIOB paboOThl CO BCTPOEHHBIM B MUKpokoHTpoiuiep ALl nHa
IIpUMeEpPE U3MEPEHHUSI TEMIEPATYPBI

N3ydenne npuHIMIOB paboOThI CO BCTPOCHHBIM B MUKpokoHTpoiuiep ALl Ha mpumepe
WU3MEPEHHUS JaBICHUS

W3ydenune npuHUMIIOB pabOTHI CO BCTPOCHHBIM B MUKpokoHTposuiep AL Ha mpumepe
U3MEPEHUS YPOBHS

6. IPUMEPHASI TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IUJIAHOM OCBOEHUE JUCHHUILTHHBI

IpeaycMaTpuBaeT BHITIOJIHEHHE KypCOBOM pabOThI B 8 cemMecTpe it OYHOM (OpMBbI
oOyuenus, B 9 cemectpe Juist 3a04HOU (GOpMbI 00YUEHHUSL.

[IpumepHass  TemaTuka  KypcoBoil — paboTel:  «lIporpammupoBaHue
MHUKPOKOHTPOJUIEPOB (10 BapUaHTaM)>»

3amauu, pemaeMple TIPH BBHITTOJTHEHUHN KyPCOBOH paOOTHI:

* N3yuenue cucTemMpl KOMaH ¥ OCHOBHBIX MPUHIIAIIOB MPOTPAMMHPOBAHUS
MUKPO KOHTPOJUIEPOB,;

* M3ydenne npuHIUIIOB pabOThI CO BCTPOCHHBIM B MUKPOKOHTpoJuep ALIIT;

e l3ydyeHwe NPUHIUIOB MPOTPAMMHOTO  YNPABICHUS  BHEIIHUMHU
YCTPOMCTBAMM.

KypcoBas  pabGora BxmouyaT B ce0sg rpaduyueckyrd 4YacTb H
PAcUYEeTHO-TIOSICHUTEIBHYIO 3aIUCKY.

7. OHEHOYHBIE MATEPUAJIbI U151 TIPOBEJAEHUSA
MMPOMEKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCSI 1O
JAANCIHUIIJIMHE

7.1. Onucanue moka3zaresjieili 1 KpUTepPUEeB OLEHMBAHUS KOMIIETEHIIUIl
HA Pa3jIM4YHbIX 3Tanax ux GopMHUPOBAHMS, ONTUCAHME KA OLlEHUBAHUS

7.1.1 JTan Tekylero KOHTPOJIf

Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHWA M MEKCECCHMOHHOW aTTeCcTaluu
OLICHUBAIOTCS IO CIEAYIOIIEN CUCTEME!

«aTTECTOBAHY;

«HE aTTECTOBAHY.

K PesyabTaTbl 00y4eHus, K

oMIie- XapaKTepu3yrouue UTEPUHN

TeHWHst cq)gpwpl:mayﬁﬂﬂlc“ OHEHI/IBZI:HHSI ATTecTOBaH He arTecTroBan

KOMIIeTEHUUH

OIIK-6 3HATh MOJX0/]1 B peuieHuu | Boinonnenue Brimonnenue pabor | HeBeimonHeHue
CTaHJAPTHBIX 3a/1a4 P |1abopaTopHOi(HBIX) pabOThI U B CPOK, paboT B CPOK,
MpOrpaMMHUPOBAHUU ee otueT. BemonHeHne MpeyCMOTPEHHBIN B| MPeayCMOTPEHHBIN
MHUKPOKOHTPOJIIEPOB MPAaKTUYCCKUX PadoT. pabounx B paboumx




nporpaMMax porpamMmax
YMETb peuiath Brinosnnenue Bemmonaenue pador | HeBbinonHeHue
CTaHJApPTHBIC 3a/1a4H 1a6opaTopHO(HbBIX) PabOTHI U B CPOK, paboT B CPOK,
npoQeCCUOHATBHOM ee oTueT. BeimonHeHue MPEyCMOTPCHHBIN B| TPEAyCMOTPEHHBIH
JIESATEITBHOCTH TIPH MPAKTUIECKUX padoT. pabodmx B pabo4mx
TIPOTPaMMHPOBAaHUH poTrpamMmMax IporpaMmax
MHUKPOKOHTPOJIICPOB
BIIAJIETh Brimonuenue Brimonnenue pabor | HeBeimosHeHUE
MHPOPMATMOHHBIMHU 71a6opaTopHOM(HBIX) PabOTHI 1 B CPOK, paboT B CPOK,
TEXHOJIOTHSMH TIPH ee oTueT. Brmonaenue MIPEIYCMOTPEHHBIN B| TIPEAyCMOTPEHHBII
MPOrPaMMHPOBAHUH MPAKTUIECKUX padoT. pabodnx B pabodmx
MHKPOKOHTPOJIICPOB IpOTpaMMax IIpoTrpaMmMax

OIIK-14 3HATh aJTOPUTMBI 1 Brimosnenue Brimonnenue pabor | HeBeimosHeHME
KOMITBIOTEPHBIE n1a6opaTopHOM(HBIX) PabOTHI 1 B CPOK, paboT B CPOK,
MPOTPaMMEI ee oTueT. BeimonHenue MIPEyCMOTPCHHBIN B| TPEAyCMOTPEHHBIH
TIO3BOJISIFOIIUE MPaKTUYECKUX PadoT. pabounx B paboumx
OCYILIECTBIIATh nporpaMMax porpamMmax
IpOTrpaMMUPOBAHKE
MUKPOKOHTPOJICPOB
yMeTh pa3pabaTeiBaTh  |BwimonmHeHue Bemonaenue pador | HeBbinoiHeHue
AITOPUTMBI 1a6opaTopHO(HbIX) PabOThHI U B CPOK, paboT B CpOK,
MTO3BOJISIOIINE ee oTueT. Brimonnenue MpeyCMOTPEHHBIN B| MPeayCMOTPEHHBIN
OCYIIECTBIISATh MPAKTUIECKUX padoT. pabodmx B pabodmx
pOTPaMMHUpPOBaHHE poTrpamMMax IporpaMMax
MHUKPOKOHTPOJIICPOB
BJIQJIETh AIrOpUTMaMu U |Beimosinenne Brimosaenue pabor | HeBeimosHeHHE
KOMITBIOTEPHBIMHU 1a6opaTopHOM(HBIX) PabOTHI 1 B CPOK, paboT B CPOK,
MPOTPaMMBbl, ee oTueT. Brimonnenue MpeyCMOTPEHHBIN B| MPeayCMOTPEHHBIN
TIPUTOTHBIMH IS MPAKTUIECKUX padoT. pabodmx B pabodmx
IPOTPaMMUPOBAHHUS nporpaMMax porpamMmax
MHUKPOKOHTPOJICPOB

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI

Pe3ynbTaThl MpOMEXXyTOUYHOTO KOHTPOJISl 3HAaHUH OLIEHUBAIOTCS B 7/, 8 cemecTpe
s o4HOM (GopMbl 00yueHus, 9 cemecTpe sl 3a04HOM (OpPMBI OOyUEHHS IO
YeThIpeXOAIIbHON CUCTEME:

KOTIUYHO;,
«XOPOIIO;

«yJOBJIETBOPUTEIBHO;

HEYJIOBJIETBOPUTEIHLHO.

K Pe3yabTaThl 00yueHus, K

oMIe- Xapakrepu3yomme HTEPUH

S— c(bf:pM“pl:)B:’HHTm OHEHI/IB:HHSI OT1au4HO Xopouo Ynosa. Heynoga.

KOMIIETCHIIUH

OIIK-6 (3HaTh moaXom B OTBeTHI Ha CryneHr CryneHr CryneHr CryneHr
pereHnH 71a00paTOPHBI |AEMOHCTPUPYET [IEMOHCTPHPYET | IEMOHCTPUPYET [IEMOHCTPHPYE
CTaHIAPTHHIX 33734 (X H TIOJTHOE 3HAYUTENBHOE [JacTHIHOE T
npu MPaKTUYECKUX |TOHUMaHUE [IOHUMAaHHe MOHUMAaHHE HETMOHUMAaHUe
IIPOrPaMMUPOBAHUH |3aHATUAX, 3amanui.  Bcee|zamanuil. Bce|3ananuii. 3aaHui;  HeT
MUKPOKOHTPOJJIEPO [OTBET Ha TpeboBaHus, TpeboBaHus, OcHOBHBIE OTBETA, HE
B 3aueTe HpEeAbSBISIEMBl |IPENbSIBISIEMBl |TpeOOBaHM, OBUIO TOMBITKU

€ K 3aJaHuiole K 3aJaHUIO|IpebsABISEMbI |BBIIOIHUTh
BBITIOJTHEHBI. BBITIOJTHEHBI. € K 3aJaHuIo,|3a1aHue.
BBIITOJTHEHEI.

YMETh peuiarhb OtBeTsl Ha CryneHt CryneHt CryneHt CryneHt
CTaHIapTHHIE 71a00paTOPHBI |AEMOHCTPUPYET [IEMOHCTPHPYET | IEMOHCTPUPYET [IEMOHCTPHPYE
3amaun XH TIOJTHOE 3HAYUTENBHOE [JacTHIHOE T
po¢eCCHOHANBHON |TPAKTHICCKUX |TOHUMAHNE MTOHUMAaHHe MTOHUMAaHHe HETIOHNMAaHNe
JIEATEeIIbHOCTH TIPU  |3aHATHSIX, 3agaHui. Bcel|3amanmii.  Bce|3aganuii. 3aJaHUM, HET
MPOrPpaMMHUPOBAHHH (OTBET HA TpeboBaHus, TpeOOBaHUA, OcHoBHBIE OTBETA, HE
MUKPOKOHTPOJLIEPO [3aueTe NpEeIbSIBISIEMBl |IPENbsIBISIEMBl |TpeOOBaHM, OBUIO TOMBITKU




B € K 3aJaHuiole K 3aJaHUIO|IPeIbsSBISCMBI |BBIIOIHUTH
BBITIOJTHCHBI. BBITIOJTHEHBI. € K 3aJaHHuIo,|3aJaHue.
BBITTOJTHCHBI.
BJIAJIETh OTBETHI Ha CryaeHr CryzaeHr CryaeHr Cryzaenr
MHPOPMAIMOHHBIMHU [JTA00PATOPHBI |IEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYE
TEXHOJIOTHSIMU TIPU X U MTOJIHOE 3HAYMTEIIbHOE |4acCTHYHOC T
MPOrPaMMHUPOBAHNH [IPAKTUIECKUX [[TOHUMaHKE IMOHUMAHHE IMOHUMAaHHE HEITIOHUMAaHHE
MHKPOKOHTPOJIEPO |3aHATHSX, 3agaHui. Bcel|3amanmii.  Bce|3agaHuii. 3aJaHUM, HET
B OTBET HA TpeboBaHus, TpeOOBaHUA, OCHOBHEBIE OTBETA, HE
3a4eTe MIPEIBABISAEMBI |TIPEABSABISAEMBI [TpeOOBaHNs, OBLIO IOMNBITKU
€ K 3aJaHuiofe K 3aJaHUIO|IPeIbsSBISCMBI |BBIIOIHUTH
BBITIOJTHCHBI. BBITIOJTHEHBI. € K 3aJaHHuIo,|3aJaHue.
BBITIOJTHCHBI.

OIIK-14{3nate anropurmsl 1 |OTBETHI HA CryneHt CryneHt CryneHt CryneHt
KOMITBIOTCPHBIC mab0paTOPHBI |AEMOHCTPUPYET [IEMOHCTPUPYET | IEMOHCTPUPYET [IEMOHCTPHUPYE
MPOTPaMMEI X U MOJTHOE 3HAYUTENBHOE [JAaCTHUHOE T
MO3BOJIAIOIINE NPaKTUYECKUX |[TOHMMaHue MMOHMMAaHHe MOHUMAaHHE HEMTOHUMAaHNe
OCYILECTBIISAITh 3aHATHAX, 3aganuii. Bce|3aganmii.  Bce|3amanuii. 3aJaHuii; HET
MPOrpaMMHUPOBAHKE (OTBET HA TpeboBaHus, TpeOOBaHUA, OcHoBHBIE OTBETA, HE
MHUKPOKOHTPOJIIEPO |3auere MPEIBABISAEMBI |TIPEABSABISAEMBI [TpeOOBaHNs, OBLIO IOMNBITKH
B € K 3aJaHdiole K 3aJIaH’IO|PEABbSBISEMBI |BBHITIOJHUTH

BBITTOJTHCHBI. BBITTOJTHCHBI. € K 3aJaHuIo,|3aJaHue.
BBITTOJTHCHBI.
YMETh OTBeTHI Ha CryneHr CryzaeHr CryneHr CryneHr
paspabaTbIBaTh a0b0paTOPHBI |IEMOHCTPUPYET [IEMOHCTPUPYET [ IEMOHCTPUPYET | IeMOHCTpHUpPYE
ANTOPUTMBI X U MOJTHOE 3HAYUTENbHOE [JAaCTHUHOE T
MO3BOJIAIOIINE NPaKTUYECKUX |[TOHMMaHue MMOHUMAaHHe MOHUMAaHHE HEMTOHUMAaHHe
OCYILECTBIISAITh 3aHATHAX, 3aganuii. Bce|3aganmii. Bce|3amanuii. 3aJaHuii; HET
MpOTrpaMMHPOBaHKUE [OTBET HA TpeOoBaHus, TpeOoBaHus, OcHOBHBIE OTBETA, HE
MUKPOKOHTPOJLIEPO [3aueTe TPEIbSBISCMEI |IPEIBIBISIEMBI |TPeOOBAHMUS, OBLJIO TMOMBITKH
B € K 3aJaHuiole K 3aJaHUIO|IPEIbsBISCMBI |BBIIOIHUTH
BBITTOJTHCHBI. BBITTOJTHCHBI. € K 3aJaHuIo,|3aJaHue.
BBITTOJTHCHBI.
BIIAJICTh OTBeTHI Ha CryneHr CryneHr CryneHr CryneHr
aIroOpuTMaMH U 71a00PaTOPHBI |IEMOHCTPUPYET [IEMOHCTPUPYET [ IEMOHCTPUPYET | IeMOHCTpHUpPYE
KOMITBIOTEPHBIMU  [X U MTOJIHOE 3HAYMTEIIBHOE |4aCTHYHOC T
MIPOrPaMMBEI, MIPAKTHIECKUX |TOHUMAHNE IMOHUMAHHE IMOHUMAaHHE HEIIOHUMAaHHE
MIPUTOTHBIMU IS 3aHATHSIX, 3agaHui. Bcel|3amanmii.  Bce|3aganuii. 3aJaHUM, HET
MPOrpaMMHUPOBAHHS (OTBET HA TpeboBaHus, TpeOOBaHUA, OcHoOBHBIE OTBETA, HE
MUKPOKOHTPOJLIEPO [3aueTe NPEIbSBISCMEI |IPEIBIBISICMBI |TPeOOBAHMUS, OBLJIO TOMBITKH
B € K 3aJaHuiole K 3aJaHUIO|IPeIbsSBISCMBI |BBIIOIHUTH
BBITIOJTHCHBI. BBITIOJTHEHBI. € K 3aJaHHuIo,|3aJaHue.
BBITIOJTHCHBI.
7.2 IlpuMepHBIii mNepeYeHb ONEHOYHBIX CpeaAcTB  (THIOBbBIE

KOHTPOJIbHbIE 3aaHUsl WJIM MHbIe MATEPHAJbI, HEOOXOAUMbIE /IS OIEeHKH
3HAHWH, YMEHN, HABBIKOB M (HJIN) ONBITA AeATEJIHLHOCTH)
7.2.1 llpuMepHbIii IepeveHb 3aJaHUH 1JI MOATOTOBKHU K TECTHPOBAHUIO

- MUKpPOKOHTPOJUIEPHI ACNATCS Ha:
a) CISC -ycrpoiicta; +
0) RISC —ycrpoiicta; +

B) DSP -ycrpoiicTBa;

r) MIPS —ycrpoiicTBa;
- IIpousBoaHUTEIBEHOCTE MUKPOKOHTPOJLIEPA U3MEPSIIOT:

a) B MIPS; +
0) 8 DSP;

B) Pa3spAaAHOCTBIO IIAMATHU JaHHBIX,




T') pa3psAHOCTHIO TAMSTH IPOTPAMM;

- B mukpokonTpoiepax AVR o6o3nauenne EEPROMo3nauvaer:

a) PHEProHEe3aBUCHMAs IAMSITh JaHHBIX; +

0) HeproHe3aBHCHUMas MAMSTh POTPAMM;

B) PETUCTPOBAs MAMSITH;

I') CTOPOKEBOH TaiiMep;

- ITamsaTe mporpamMm MUKPOKOHTpOJUIepoB cemeiicTBa AVR umeer 061acTh:
a) 00JacTh 3arpy3unka; +

0) 00sacTh CYETUMKA KOMAHI,

B) 00acTh sHeprouezapucumori EEPROM;

r) 00J1aCTh PETHCTPOB BBO1a-BBIBOJIA;

- Bribepure npaBUiIbHOE YTBEPKIACHUE!

a) YeM MEHBIIIE aJIpeC MPEPhIBaHUS B TAOJUIE MPEPHIBAHNIN, TEM BBIIIEC IPHOPUTET
npepruIBanus, +

0) 1ueM Oouiblie afpec NMpephIBaHUs B TA0JIMIIEC IPEPHIBAHUA, TEM BBIIIIE IPUOPUTET
IpepbIBaHUS;

B) YE€M MEHBIIIC aJpeC MPEPhIBAHUS B TA0IHIIE TIPEPHIBAHHIA, TEM MEHbBIIIC
IPUOPUTET NpPEPhIBAHUS;

T) 4eM OOJIbIIIE a/ipec MPEpbIBaHKs B TAOJIHUIIC MPEPHIBAHUA, TEM OOJIbIIE TPUOPUTET
IpepbIBaHUS;

- Jlma mpenoTBpamieHuu mpo0aeM, KOTOPhIe MOTYT BOSHUKHYTH MPH 3aTUCH
nanasix B EEPROM pexomenayercs:

a) 3ampemarh Bce MpephIBaHMsI MPpH BhIoHeHUH 3amucu B EEPROM; +

0) 3amperiare BCe MpephIBaHUs PU BhIONHEHNH YTeHus: 13 EEPROM;

B) YJCP)KUBATh MUKPOKOHTPOJUIEP B «CIIAIIEM» PEKHUME TTOKa MPOU3BOIUTCS
3aIKCh;

I) HE 3HalO..,

- Cu€ryuk KOMaHj - 3TO:

a) perucTp, B KOTOPOM COICPIKHUTCS aipec CICAYIONIEH UCITOTHICMON KOMaH/IbI; +
0) peructp, B KOTOPOM COJICPIKUTCS KOJMUECTBO BBIMOJHEHHBIX KOMaHT
POrpaMMBbl;

B) PETUCTP, B KOTOPOM COJICPIKUTCSI 001IIee KOJTMYSCTBO KOMAaH/I IPOrPaMMBbI;
I') perucTp, B KOTOPOM COACPIKUTCS 00IIee KOJTMUECTBO KOMAH][ YCIOBHOTO
nepexoaa

- Pabota kBapieBoro pe3oHaropa OCHOBaHa Ha:

a) be30IeKTpruIeckoM s dekre; +

0) BO3MOXXHOCTH KBapIia aKKyMyJIMPOBaTh SHEPTHIO;

B) BO3MOKHOCTH KBapIla yCHJIMBATh BXOHOW CHUTHAI,

T') BO3MOYKHOCTH KBaplla MOHM)KAaTh YPOBEHb BXOJHOTO CUTHAJIA;

- Hurepdeiic SPlpacmmdpoBbiBaeTcs Kak:

a) Serial Peripheral Interface; +

0) Serial Programming Interface;

B) Synchronous Programming Interface;

r) Synchronous Peripheral Interface;

- Monayns ALII moxxeT paboTath B peKUME:



a) HeTmpepBIBHOTO peoOpa3oBaHus; +
0) AMCKPETHOTO MpeoOpa3oBaHus;

B) cOpOC MPH COBIAICHUH;

I) 3aXBat MPU COBIAJICHHU,

7.2.2 IlpuMepHbIii epeyeHb 3aIaHUl ISl pellieHus] CTAHIAPTHBIX 327124
He nmpenycmorpeno

7.2.3 IllpumepHblii NepeyeHb 3aJaHU 1S pellleHus MPUKJIAIHBIX 32124
He npexycmotrpeno

7.2.4 IlpumepHbIii TepeYyeHb BOMPOCOB /1JIsl MOJATOTOBKHU K 3a4eTy

- Mukpoxontposuiep. Onpeaenenue. Chepbl NpruMeHEHUs.

- CTpyKTypa MUKPOKOHTpOJLIEpA.

- PaciunoBka mukpokontposuiepa Arduino UNO.

- Kinaccudukanmss MUKpOKOHTPOJIIEPOB.

- Peructpsl o6mero naznauenusi. Onpenenenue. Haznauenue.

- [TopTs! BBOa/BEIBOA. Onpenenenue. Haznauenue. Opranusaiius paOboThl.

- CTpyKTypa nporpaMmsbl JJjisi MUKPOKOHTPOJLIEPA.

- [IpepriBanus. Onpenenenue. Haznauenue. Ciocod UCTOIb30BaHMUS.

- Tatimepsl. Onpenenenne. Kmaccudukamms. Criocod MCnob30BaHUS.

- lllupotHO-uMmynbecHast moayssiius. Onpenenenue. Haznauenue. Criocod

WCITOJIb30BAHUSI.

- Pabota ¢ mamsThio.

- OpraHu3anusi CBsI3U C MIEPCOHATBLHBIM KoMITbloTepoM (RS-232).

- Ananoro-1mudpoBoii mpeodbpaszosatenb. Onpeaenenne. Opranu3aius padOTHI.

- Lludpo-ananorossiii npeodbpaszoparens. Onpeaenenue. Opranuszanus padoThI.

- OCHOBHBIE TPOU3BOAUTENN MUKPOKOHTPOJIJIEPOB.

- [onkmrovyeHne naTunka K MUKPOKOHTpoJuIepy (M0 3a1aHUI0 TPENoaBaTes).
7.2.5 IllpumepHblii epeyeHb 3aJaHUH Il MOATOTOBKH K IK3aMeHYy
He npenycMoTpeHO yueOHbIM TIaHOM
7.26. MeToauka  BBICTABJIEHUSI OLEHKH TPH  TNPOBEAEHUH

NMPOMEKYTOUYHOM aTTeCTAUN
3adeT ¢ OIEHKON MTPOBOIUTCS IO BOTIpOCaM, IPUBEACHHBIM B 1. 7.2.4.Kak mpaBuiio,

CTYICHTY 3amaercsi 2 Bomnpoca. [Ipu HeMoJIHOM OTBETE Ha MMOCTABJICHHBIC BOTIPOCHI
CTYJICHTY MOTYT 3a/1aBaThCsl JOMOHUTEIbHBIC BOTIPOCHI.
OTBeT Ha KaXblii BOMPOC (BKJIIOYAS JOTOJHHUTEIbHBIC) OIEHUBACTCS TI0
YeThIpex0albHOI cucTeMe:!
«oTmyHO» (5 06amioB);
«xopomo» (4 6anna);
«yJIOBJIETBOPUTENILHO (3 Oauia);
«HEYJIOBJICTBOPUTEIHLHO» (2 6aiia).
Omnenka «oTauuHO» (5 0anaoB) BBICTABISETCA B Cilydae, €CJIUM CTYACHT
JIEMOHCTPUPYET MOJHOE MMOHUMaHKe 3a7anuii. Bce TpeOoBaHuUs, PEIBIBIIEMbBIE K
3aJ[aHUIO BBITIOJHEHBI.



Onenka «xopomo» (4 0amia) BBICTABISIETCS B CIy4ae, €CIH CTYISHT
JEMOHCTPUPYET  3HAUWUTEIbHOE IOHMMaHWE 3anaHuil. Bce TpeOoBaHus,
IPEIbSABISEMbIE K 3a/IaHUIO BBITIOJHEHBI.

OmeHka «yIOBJIETBOPUTEIbHO» (3 0aiuia) BBICTABISETCS B CiIydae, €CIH
CTYJEHT IEMOHCTPUPYET YaCTUYHOE NOHMMAaHUE 3aiaHuii. OCHOBHbIE TPEOOBAaHMUS,
IpEIbSABISEMbIE K 3a/IaHUIO, BBINOJIHEHBI.

OreHka «HE yJOBJIETBOPUTEIbHO» (2 0ajuia) BBICTABISETCS B CIIydae, eCIu
CTYIEHT JAEMOHCTPHUPYET HETIOHUMAaHHE 3aJaHHil; HET OTBETa, He ObUIO MOMBITKU
BBITIOJIHUTD 3a/1aHUE.

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

KonTtponupyemsie pa3zeinsl (TeMbl) Koz . | HammeHOBaHUE OIIEHOYHOTO
Ne /i KOHTPOJHPYEMO
JVCIIATUTHHBI cpencTa
KOMIICTCHITHH
1 BBenenue B quCHUIUINHY. OIIK-6, OIIK-14  |3ammTa 1a60paTOpHBIX
pabor, 3ammuTa pedepara,
OTBET Ha 3a4eTe
2 Apxutektypa mukpomnporeccopubix |OIIK-6, OIIK-14  |3amuTa 1abopaTopHBIX
cucrem (MIIC). pabor, 3ammra pedepara,
OTBET Ha 3a4eTe
3 Opranuzanys noacucTeMsl OIIK-6, OIIK-14  |3ammTa 1a00paTOpHBIX
00pabotku u ynpasnenus MIIC. pabor, 3ammura pedepara,
Opranuzanus moJACUCTEMbI TaMSITH OTBET Ha 3a4eTe
MIIC.
4 Bepcun  mmardopmer  Arduino.|OITK-6, OITK-14  |3amuTa 1a00paTOPHBIX
PacninHoBKka. pabor, 3ammra pedepara,
OTBET Ha 3a4eTe
5 OObyuenue sa3bIKy|OIIK-6, OIIK-14  |3ammra 1a00paTopHBIX
nporpamMmmupoBaHus.  Opra"uzanus pabor, 3ammra pedepara,
nojacuctemMbl BBOJa-BeiBoga MIIC. OTBET Ha 3a4eTe
OCHOBBI IPOTPaMMHUPOBAHUS
Arduino
6 Atomatu3upoBaHHbie cuctembl Ha |OIIK-6, OIIK-14  |3amuTa 1abopaTopHBIX
OCHOBE MUKPOKOHTPOJLIEpA. pabort, 3ammura pedepara,
OTBET Ha 3a4eTe

7.3. MeToauyeckue MaTepUaJbl, ONpeaesioONe MNPoOIEeaYPbI
OIlEHNBAHNSI 3HAHUIA, yMeHHI1, HABBIKOB U (MJIH) ONBITA JeATEeJIbHOCTH

TectupoBanme OCYIIECTBIACTCSA, JHUOO TMPH TOMOIIM KOMIBIOTEPHON
CUCTEMBl TECTHPOBaHMsI, OO C HCIOJB30BAaHHWEM BBIIAHHBIX TECT-33JlaHUN Ha
OymaxkHoM Hocuteine. Bpems tectupoBanuss 30 MuH. 3ateM OCYIIECTBISETCS
IpoBepKa TecTa SK3aMEHATOPOM U BBICTABJISICTCS] OLIEHKA COTJIACHO METOIUKH
BBICTABJICHUS OIICHKH MPU MPOBEACHUH TPOMEKYTOUHOHN aTTeCTaI[UH.

Pemenne craHmapTHBIX 3alad  OCYIIECTBISIETCS, JMOO TIPU TOMOIITH
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUS, INOO C UCTIOIH30BAHUEM BhITAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenns 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
IpoOBEepKa pelIeHHs 3a7ad 3K3aMEHATOPOM M BBICTABISIETCA OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJECHUN TPOMEKYTOUHOMN aTTECTAIINH.

Pemenve mnpukiagHeIX 3amad  OCYMIECTBIAETCS, JMOO TIPH TIOMOIIA
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHWSI, JINOO C MCTIOJIL30BaHNEM BBIJAHHBIX 337124




Ha OyMaxHOM HocuTene. Bpems pemenns 3agay 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa PEIICHUS 3aJad 3K3aMEHATOPOM W BBICTABISICTCS OIIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU IIPH IMPOBEJACHUN IIPOMEKYTOUYHOMN aTTECTAIIHNH.

3amura KypcoBoii pabOThI, KypCOBOTO MPOEKTA MIJIM OTYETA 10 BCEM BHIAM
MPAKTUK OCYIIECTBISCTCS COTJIaCHO TpeOOBaHUSM, NPEIbSABIIEMBIM K padoTe,
OTIMCaHHBIM B METOJMYCCKUX MaTepHuanax. [[puMepHOe BpeMsl 3allUTHl Ha OJTHOTO
cTyaeHTa coctaisier 20 MuH.

8 YYUEBHO METOJINYECKOE U HTH®OPMAIIMOHHOE
OBECIHEYEHUE JUCHHUIIJINHBI)

8.1 IlepeueHb y4eOHOIl JUTepaTypbl, HEOOXOAUMOIl Jisi OCBOEHHUS
AACHUTLTAHBI

1. ITaBnoBckas T.A. IlporpamMmMmupoBanue Ha S3bIKE BBICOKOTO ypoBHsI CH
[DnexTponHnblii pecypc]: ydeOHoe mocobue/ IlaBmoBckas T.A.— DieKTpoH.
TeKCTOBble JaHHble.— MockBa: WHrepHer-YHuBepcuter WHpoOpMamoHHbIX
Texunonornit (MHTYUT), Ait ITu Ap Meaua, 2021.— 245 c.—Pexum noctyma:
http://www.iprbookshop.ru/102051.html.SbC «IPRbooks».

2. Hacrtpoiika U mporpaMMupoBaHH€ MH(PPOBBIX CHCTEM YIPABICHHS C
UCTIONIb30BaHUEM  KOHTPOJIJIEpPOB,  TaHeNed  omepaTopa ©  YaCTOTHBIX
npeoOpaszoBaresieil (Teopus W IpakTHKa) [DIIEKTpOHHBIA pecypc]: yueOHoe
nocooue/ B.C. Kyapsmos [u ap.].— DaeKTpoH. TEKCTOBBIC JaHHBIC.— BopoHEeK:
Boponexckuii rocy1apCcTBeHHbBIN YHUBEPCUTET MHKEHEPHBIX TexHoornid, 2020.—
216 c.— Pexum poctyma: http://www.iprbookshop.ru/106446.html.—SBC
«IPRbooks».

3. Ixepemu b., N3ygaeMArduino: ©HCTpYMEHTBI ¥ METOJbI TEXHUYESCKOTO
BosmmeocTBa (2-¢ u3n.) / Jxepemu b. 3n.: BXB-Ilerepoypr, 2020. — 544.

4. benos A.B. IlporpammupoBannie ARDUINO. Co3gaem mnpakTudeckue
yctpoiictBa.-CI16.: Hayka u Texnuka, 2018. . — 272

8.2 Ilepeyenbr HMHGPOPMAUMOHHBIX TEXHOJIOTHMH, MCHOJb3yeMbIX NPH
OCYIIeCTBJIEHUH 00pPa30BaTeJIbHOTO Mpolecca MO JAUCHHUIUVIMHE, BKJIIOYAs
nepevyeHb  JIMIEH3MOHHOTO0  MPOrPaMMHOI0  o0ecleyeHusl, PecypcoB
nHGOPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOMH ceTH «HTepHeT», COBpPeMeHHbIX
npodecCHOHAIBHBIX 023 JaHHBIX U HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM:

- KoHcynbrupoBanue mocpeacTBoM 3J1€KTPOHHEIH mouTsl/Z00m/Discord.

- O6pazoBarensHbIid IopTan BI'TY https://old.education.cchgeu.ru/

- Ucnionp30BaHne Mpe3eHTalnid PY TPOBEICHUH JICKIIMOHHBIX 3aHSITHH.

- DnextponHas 6ubmmoreka http://www.iprbookshop.ru/85987.html

- Enunoe  okHO  goctyma K 00pa3zoBaTeNbHBIM  pecypcam
http://window.edu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIANMAS IJIAA
OCYUWECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA
- KomnbroTepnsiit kiace aya.1404
- JJaGopaTopust MukpornpoiieccopHoit Texuuku aya. 1014



10. METOAUYECKHUE YKA3ZAHUA AJISA OBYYAIOIIUXCS 1O
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JIsI)

ITo mucnunnuae «[IporpaMMHpoOBaHNE MHMKPOKOHTPOJUIEPOB» YUTAIOTCS
JEKIUH, TPOBOMASTCS TPAKTUYECKHWE 3aHATUS W JabopaTopHble palboOTHI,
BBITIOJIHAETCS KypcoBas padora.

OCHOBOM M3y4YE€HHs] JUCHUUIUIMHBI SBISIFOTCA JIEKUWH, Ha KOTOPBIX
u3JlaraloTcsa HauboJiee CyIIeCTBEHHbIE U TPYAHbIE BOMPOCHI, & TAKKE BOIPOCHI, HE
HAIIEIINE OTpaXXeHHs B yueOHOI muTeparype.

[IpakTiyeckue 3aHATHS HANpaBlIeHbl Ha TMPUOOPETEHHE MPAKTUYECKHX
HABBIKOB NPOTPaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB. 3aHATHS MPOBOAATCS IMyTEM
pELIeHNs] KOHKPETHBIX 33/1a4 B ayIUTOPHH.

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha J1a00paTOpHOM OOOpPYIOBAaHUU B
COOTBETCTBUU C METOJUKAMH, IPUBEACHHBIMH B YKa3aHHUIX K BBITIOJHEHUIO Pa0OT.

Meronuka BBITIOJIHEHUS KypCOBOM paboThI U3JI0KEHA B
y4e0HO-METOJIMYECKOM MOCOOMHU. BBIMONHATH 3Tanbl KypcoOBOM pabOThl JAOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KoHTponpe ycBoeHMs Marepuaiia AUCUUILIMHBI MPOU3BOAUTCS IMPOBEPKOM
KYpCOBOM pabOThI, 3aIIUTON KypCOBOM pabOTHI.

Bun yuebnbIx

o I[C}ITCJ'IBHOCTI) CTyACHTa
3aHATHHN

Jlexmus Hanucanne koHCIEKTa JEKIMH: KpPaTKO, CXEMAaTHYHO, IMOCIEA0BATEIbHO
(buUKCUpOBaTh  OCHOBHBIC  TIOJIOKCHHS,  BBIBOABI,  (POPMYIHPOBKH,
0000IIIeHNsI, ITOMEYATh Ba)KHBIE MBICIH, BBIIEISATH KIIIOYEBLIE CIIOBA,
TepMuHbl. [IpoBepka TEPMHUHOB, MOHSATHUNA C MOMONIBIO SHIUMKIIONEIHIA,
CJIOBaped, CHPABOYHHUKOB C BBINHCHIBAHMEM TOJIKOBAHUM B TETpaib.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepHaia, KOTOPHIC BBI3BIBAIOT
TPYZAHOCTH, IIOMCK OTBETOB B PEKOMEHIyeMOW Jjureparype. Eciuu
CaMOCTOATENIbHO HE YyHaeTcsi pa3ol0paTbCs B Marepuaie, HEeOoOXOIUMO
chopMyIUpOBaTh BONPOC M 3aJlaTh MPENOJaBATEN0 HA JICKIUU WU Ha
MPAKTUYECKOM 3aHSITUU.

[Ipaktnueckoe |KoHcmekTHpoBaHME PEKOMEHIYEMBIX MCTOYHHKOB. PaboTa ¢ KOHCTIEKTOM

3aHATHE JIEKIMI, MOATNOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCaM, IPOCMOTP
pPEKOMEeHIyeMoil tuTepaTypsl. [IpociymmBanue ay1uo- U BUAE03aUCEN 110
3aJJaHHOM TeMe, BBINOJIHEHHE pacyeTHO-TpadUUeCKuX 3aJaHui, pelIeHHe
3a]1a4 110 AJITOPUTMY.

JlaGopatopnass  [JlaGopaTopHble pabOThI O3BOJISIIOT HAYYUTHCS IPUMEHSATh TEOPETHUECKHUE
pabota 3HAHMSA, NOJTYYCHHbIC HA JIGKLIUH TP PEIICHUN KOHKPETHBIX 3a/1ad. YToObI
HauOoyiee palMOHAIBPHO M TIOJHO HCIOJb30BATH BCE BO3MOXKHOCTH
7a00paTOPHBIX JIJIsi TIOATOTOBKKM K HUM HEOOXOIMMO: CieayeT pa3o0paTh
JIKIMIO TI0 COOTBETCTBYIOLIEH TeMe, 03HAKOMHTCS C COOTBETCTBYIOLIMM
pazzmesioM y4eOHMKA, MpopaboTaTh JOMOJHUTEIbHYIO JIUTEpaTypy H
VCTOYHMKH, PEIINTH 33a4YH U BBIIIOJHUTH JPYrUe MUCbMEHHBIC 3aJJaHHs.

CamocrostenpHas [CamMocTOsITENbHAs paboTa CTYIEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOCHHS
pabora yuyeOHOro Marepuajga M  Pa3BUTHIO HABBIKOB  €aMOOOpa30BaHUS.

CamocrosiTenbHas paboTa MpeIoiaraeT CIeAyOIINe COCTaBISIOIINE:

- paboTta Cc TEeKCTaMHu: y4yeOHMKAaMH, CHPABOUYHUKAMH, JOTOIHUTEIHbHOU

JUTEPaATypOH, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBITMIOJIHEHUE JIOMAIIHUX 3a/IaHUH U pacyeToB;

- paboTa HaJl TEeMaMH JJIsl CAMOCTOSITEIIBHOTO H3Y4YEHUS,




- ydqactue B paboTe CTy/IeHYeCKUX HayuyHbIX KOH(GEPEeHLINH, OTUMITHA;
- IOATOTOBKA K MPOMEKYTOUYHOM aTTECTALMH.

[ToarotoBka Kk |['OTOBUTBCA K MPOMEKYTOYHOM aTTECTAIIUU CIEAYET CHCTEMATHYECKH, B
MPOMEKYTOUHOM |TedueHHe Bcero cemecrpa. HTeHCUBHAs MOATOTOBKA JOJKHA HAYaThCs HE
aTTecTaluu MO3/IHEe, YEM 3a MECAI-TIOJITOpa /10 MPOMEKYTOUHOHN arTectanuu. JlaHHbIe
Mepe.t 3a4eTOM C OLIEHKOM, 3a4€TOM C OIEHKOH Tpu THS 3P PeKTUBHEE BCETO
WCIIO0JIH30BAaTh JIJIs1 TOBTOPEHHUS U CUCTEMATH3allii MaTepHuaa.






