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09.03.04 IIporpammuas unxkenepusi, Paspaborka mnporpaMMHO-HH(OPMALHOHHBIX
cucreMm, 6axkanaBp, Ilpocpammupoeanue muxkpokonmponinepog, 2025, ounas

[TpopexTop no yuebHoit padbore yrBepxaeHo 24.02.2025 A.A. CanamaToB
Y4eHbIM COBETOM HHCTUTYTa HH(GOPMAIIMOHHBIX TEXHOJIOTUH

[Tporoxon 3acenanus Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro cosera

WHCTHUTYTa HH(POPMAITMOHHBIX
TEXHOJIOTUH COIJJaCOBAHO IO. B. Ilerpuuenko

3acenanuem kKadeapsl HHPOPMANMOHHBIX TEXHOJOTHMA M  JIKOHOMHYECKON
HHpopMaTHKH

ITporoxon 3acenanus Ne 6 ot 20.02.2025
H. o. 3aBenyromiero kadeapoit COTJIaCOBaHO C.A. Ckpumnos

ABTOD (COCTaBUTEb) C.A. Cxpunos

Crpykrypa paGoyeii mporpaMmsbl cOOTBeTCTBYeT npuka3sy pekropa ®I'bOY BO
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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma nucuuminas! "IIporpaMMupoBaHue MUKPOKOHTPOJUIEPOB" 0 HANIPABIECHHUIO TOATOTOBKH
(cnemmaneHocTH) 09.03.04 "IporpaMmHas nmKeHepHs" HampaBieHHOCTH (podrtio) PaspaboTka mporpamMMHo- cTp. 2
nHpopmarmonHsix cucreM @PI'BOY BO «Henl'Y»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Mofty1is)

4. O0BeM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TUIoBBIE KOHTPOJIBHBIE BOIIPOCHI U 3aJaHUS IS IPOMEKYTOUYHOM aTTECTALMU

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb HHPOPMALMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHU4YECHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas mporpamma nucuumuinasl "IIporpaMMupoBaHie MUKPOKOHTPOJUIEPOB" IO HAIIPABIEHHIO MOATOTOBKH
(cnemmaneHocTH) 09.03.04 "IporpaMmHuas nmkeHepHs" HampaBieHHOCTH (podmo) PaspaboTka mporpaMMHo- cTp. 3
nHpopmarmonHsix cucreM @PI'BOY BO «Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Ienbio AUCUUIUIUHEL SBIISETCS U3yUEHUE IPUHIUIIOB PabOThl MUKPOKOHTPOJUIEPOB, BEIYMCIUTEIbHBIX U HEPU(EpUIIHBIX yCTPOUCTB
MHUKPOKOHTPOJUIEPOB, NOJIy4€HHUE HABBIKOB IIPOIPAMMHUPOBAHUS MUKPOKOHTPOJUIEPOB

3amaun Kypca:

1. 3yuuts npuHIMIBE pabOTHI, HA3HAYEHHE H BO3MOXXHOCTH MHKPOKOHTPOJIIEPOB

2. I3y4uts mporpaMMHOE 00ecIIedeHUe JUTsl pabOTEl ¢ MUKPOKOHTPOIIIEpaMU

3. M3yunts cucteMy KOMaHJ JUll MUKPOKOHTPOJLIEpa

4. N3yunth nepudepuitHpie yCTpoiicTBa MUKPOKOHTPOJLIEpa

5. IomyuuTh HaBBIKK IPOTPAMMHPOBAHUSI MUKPOKOHTPOJLIEPA.

PeSyJILTaTLI 06yquH;1 110 JUCOUILNIMHE HAlIPABJICHBI HA JOCTMKCHUC NMHANKATOPOB!:

ITK-1.1. JIeMOHCTpUPYET 3HAHUE OCHOB OIEPAIOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHH, SI3BIKOB MPOrPAMMHPOBaHUS, 0a3 TaHHBIX U
TEXHOJIOTHI 00pa0OTKH TaHHBIX, OCHOB MPOCKTHPOBAHUS HHTEP(PEHCOB, A3BIKOB M METOAOB (JOPMAIIBHBIX CrieIM(DUKAIH

ITK-1.2. JIeMOHCTpHpYET YMEHHUS pa3padaThlBaTh CUHCTEMHOE U MPHUKIIAJIHOE IPOTPAMMHOI0 00ECIICUCHHE C UCTIOIb30BAaHUEM SI3BIKOB
Y TEXHOJIOTHH MPOrpaMMHUPOBaHuUs, 0a3 TaHHBIX, CETEBBIX TEXHOJIOTUH U ONEPAIIIOHHBIX CHCTEM, SI3bIKOB M METOZ0B ()OPMabHBIX
cnienupuKaImi

ITK-1.3. iMeeT npakTUYECKHil OTBIT KCIONIB30BaHHS ONEPAIMOHHBIX CHCTEM, COBPEMEHHBIX S3bIKOB MPOTPAMMHUPOBAHHUS, CHCTEM
yrpaBieHus 6a3aMu JaHHBIX U TEXHOJIOTHI 00pabOTKHU TaHHBIX, CPEJCTB pa3pabOTKK MPOTPaMMHOT0 HUHTepdeiica

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Huxkn (pazgen) OIOIT: b1.B.03

2.1 TpeOoBanus K NpeABapUTEIbHOH NOATOTOBKE 00y4Yalomierocs:

OcHoBa JAUCIHUILIAMHBI COCTOUT U3 0a30BBIX 3HAHMIA MOJIYUYCHHBIX U3 CICAYIONNUX JUCITUIIIINH

ApXI/ITeKTypa BBIYHCIUTEIIBHBIX CUCTEM

HNudopmaruka

IIporpammupoBanue

2.2 JIncuMnIuHbI U MPAKTUKH, IS KOTOPbIX 0CBOEHHE TAHHOH THCHUILIHHBI (MOIYJI51) HE00X0IUMO KAaK NMpealiecTBYI0IIee:

BrimosiHeHre 1 3anuTa BEITyCKHOH KBaIu(UKAHOHHON paboThI

3. KOMIIETEHIIUM OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHM S JUC LTI TAHBI
(MOJYJIS)

IIK-1: BrasgeHue HaBbIKAMH HCI0JIb30BAHMS ONIEPALIHOHHBIX CHCTEM, CETEBbIX TEXHOJIOT Ui, COBPEMEHHBIX S3bIKOB
NPOrpaMMHPOBAaHHs1, TEXHOJIOTHIl 00padOTKH AaHHBIX, CPEACTB Pa3padoTKH NPOrpaMMHOro unTepdeiica, npuMeHeHUs
SI3bIKOB U MeTO/10B (popMaJIbHBIX cienuuKanuii, cHCTeM yIpaB/ieHHs1 0a3aMH JaHHBIX

3HaTh:

OCHOBBI A3BIKOB ITPpOrpaMMHUPOBaHUs, OMOJIMOTEKH H MAaKCTHI nporpamMm i IporpaMMUpPOBaHUsI MUKPOKOHTPOJUIEPOB

YMeTh:

pa3pabaThiBaTh MPOrpaMMHOE 00CCIIeUeHUE 1T MUKPOKOHTPOJUICPOB

Baanernb:

HaBbIKAMH HCIIOJIb30BaHUS COBPEMEHHBIX S3bIKOB POTPaMMHUPOBaHHMs, OMOIHOTEK U TAKETOB MPOrpaMM JUIs IPOrPAMMHPOBAHUS
MHUKPOKOHTPOJIJIEPOB

B pe3yabTaTe 0CBOCHUA AUCHHUIIIMHBI oﬁyqalmum"dcsl AO0JIZKEH

3.1|3uarTh:

3.1.1|Teopuro, TEXHOIOTHH ¥ HHCTPYMEHTAIbHBIE CPEACTBA IS IPOTPAaMMHUPOBAHHS MUKPOKOHTPOIIIEPOB

3.2|Ymerh:

3.2.1|pa3pabarbiBaTh MPOrpaMMHOE 00ECTICYEHHUE I MUKPOKOHTPOJUIEPOB

3.3|Baagern:

© ®I'bOY BO «Henl'V»




MHWHOBPHAYKHN POCCHU

YUPEXAEHUE BbICIIET0 00pa3oBaHuUs

P

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE

«Yenabunckuii rocynapctBeHHbii yHusepcurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma nucuuminas! "IIporpaMMupoBaHue MUKPOKOHTPOJUIEPOB" 0 HANIPABIECHHUIO TOATOTOBKH

(cnemmaneHocTH) 09.03.04 "IporpaMmHuas nmkeHepHs" HampaBieHHOCTH (podmo) PaspaboTka mporpaMMHo-

nHpopmarmoHHbIX cucteM ®I'BOY BO «Hen'Y»

cTp. 4

3.3.1|HaBBIKaMH HCIIOJIE30BaHUS COBPEMCHHBIX TEXHOJIOTUH U HWHCTPYMEHTAJIbHBIX CPCACTB [JIs IIPOrpaMMHUPOBAHUA

MHUKPOKOHTPOJIJIEPOB

4. OFBEM JUCLUIIIMHBI (MOY.JIST)

O6wwasn TpyooemMKocTb

43ET

Yacos o yueOHOMY Iutany : 144 Bunbr KOHTpOIsT B ceMecTpax:
B TOM UHUCIIE :
ayIUTOpHBIC 3aHATUS : 32 3K3aMEHBI 5
camocTosTeNbHas padboTa : 86,6
4acoB Ha KOHTPONb : 18
KOHTaKTHas pabora: 39,4
UKP: 7,4
5. CTPYKTYPA U COAEP KAHUE JUCHUTIIMHBI (MOJIY JIsT)
Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJA 3aHATUs/ Cemectp | YacoB Jlutepatypa
3AHATHSA / Kvpe
Pazgen 1. ApxuTeKTypa MUKPOKOHTPOJLJIEPOB
1.1 0030p ceMENCTB COBPEMEHHBIX MUKPOKOHTPOJLIEpPOB /JIex/ 5 2 JIL.1J11.2J12.1 J12.2
J2.3712.4
21323354
1.2 0030p apXUTEKTypbl MUKPOKOHTpoJuTepa. Opranu3zanus namsati. [IopTe 5 2 JIL.1J11.2J12.1 J12.2
BBOJa-BbIBOJIA. TakToBbIi reHeparop. EEPROM namsts. /JIex/ J12.3J12.4
21323354
1.3 Mopymu mukpokouTposepa. Taiimepsr. KommapaTtopsl. 3axBar, cpaBHEHHE, 5 2 JIT.1 JI1.2J12.1 JI2.2
VM. Ucrouynuk onopHoro Hanpspxenus. USART.  /JIex/ J2.3712.4
21323354
1.4 |IIuranue MukpoxoHTposiepa. CxemoTexHuueckue pemenus. /IIp/ 5 2 JI1.1J11.2J12.1 J12.2
J2.3J12.4
01323354
1.5 Monynu MukpokoHTposuiepa. Taiimepsl. KommapaTtopsl. 3axBat, cpaBHEHHE, 5 36,6 |JI1.1J11.2J12.1 J12.2
IINM. Ucrounuk onoproro HanpspkeHus. USART. CroposxeBoii Taiimep. J2.3J12.4
/Cp/ 01323354
Pazpgean 2. [IporpammupoBaHue MUKPOKOHTPOJLJIEPOB
2.1 MHucTpyMeHTanbHble CpeAcTBa U CPEAbl Ul IPOrpaMMHPOBAHUS 5 2 JI1.1J11.2J12.1 J12.2
MUKPOKOHTpOJUIepoB /JIex/ J2.3J12.4
01323354
2.2 Cucrema KOMaHI MUKPOKOHTpoJuiepa /JIex/ 5 4 JIL.1JI1.2J12.1 J12.2
J2.3712.4
01323354
2.3 Joctyn k mopraM, HamMsITH U MOJIYJISIM MUKPOKOHTPOJIIIEPA B IPOrPaMMHOM 5 4 JIL.1JI1.2J12.1 J12.2
xoze /JIex/ J2.3712.4
01323354
2.4 IIporpamMmmupoBaHue MOPTOB BBoa-BbiBoga. CocTostHus mopToB. /TIp/ 5 4 JIL.1JI1.2J12.1 J12.2
J2.3712.4
01323354
2.5 Taiimepsl MukpokoHTposuiepa /Ilp/ 5 2 JI1.1J11.2J12.1 J12.2
J2.3J12.4
01323354
2.6 TaxTtoBblii reHepaTop. DHeprocoepexenue. /TIp/ 5 4 JI1.1 J11.2J12.1 J12.2
J2.3712.4
01323354
2.7 IIpepbiBanus. Buenrnue mogynu. Ilunel u nepenaua qanusix /IIp/ 5 4 JI1.1J11.2J12.1 J12.2
J2.3712.4
010323354

© ®I'BOY BO «Henl'V»




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOEe
@ Y4PEXACHUE BbICIIET0 00pa3oBaHus
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Pabouas mporpamma nucuuminas! "IIporpaMMupoBaHue MUKPOKOHTPOJUIEPOB" 0 HANIPABIECHHUIO TOATOTOBKH
(cnemmaneHocTH) 09.03.04 "IporpaMmHuas nmkeHepHs" HampaBieHHOCTH (podmo) PaspaboTka mporpaMMHo- cTp. 5
nHpopmarmoHHbIX cucteM ®I'BOY BO «Hen'Y»

2.8 ITporpamMupoBaHue NOPTOB BBOJa-BeIBoJA. CocTosiHus nopToB. TaiiMeps! 5 24 | JI1.1J11.2J12.1 J12.2
MHUKpOKOHTpoJuiepa. TakToBblil reHeparop. DHeprocoepexenue. /Cp/ J2.3J12.4
01323354
2.9 Buemaue momynu. IIunel u nepenava ganubix /Cp/ 5 26 [ JI1.1 J11.2J12.1 J12.2
JI2.3712.4
01323354
Pa3gen 3. Unasi koHTaKkTHasi padoTa
3.1 WupuBuayansHble KOHCYJBTAIMU, TEKYIHH KOHTposb /MKP/ 5 7,4 | JI1.1J11.2J12.1 J12.2
JI2.3712.4
21323354

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Ilepeuens BUIOB OLIEHOYHBIX CPEACTB

Tect
CobecenoBanue 10 MpakTHYECKOH padoTe

6.2. TunoBble KOHTPOJIbHbIE 3a/IaHNUs ¥ HHbIE MaTePUAJIbI /ISl TEKYLIel aTTecTallUN

[TpumMepbl MpaKTHYECKUX 3adaHUH:

1. Pa3zpaborath iporpaMMHOe 00ecTiedeHHE ISl MUKPOKOHTpOJIIepa, 00ecIeurnBaroIiee peakiifio (BKIIUEHHE CBETOIMO/I0B) Ha
BHEIIHee coOBITHE (HaXxaTue KHONKH). J[is peann3anuy nenoib30BaTh CUCTEMY IPEpbIBAHUI MUKPOKOHTpPOJLIEpa.

2. Pa3paborate nmporpaMMHOe oOecrieueHre Ui MUKPOKOHTPOJUIEpa, IEMOHCTpHpYIoiee paboTy cTopokeBoro TaiiMepa. ITocie
BHEIIIHETO BO3ACUCTBHA (HaXKaTue KHOIIKM) CBIMHTHPOBATh 3aBHCaHKe TiporpaMmsbl. [locie nepe3arpy3ku MUKPOKOHTPOJUIEP JOKEH
0003HAYHUTH 3TO COOBITHE BKIIIOUEHHEM OIPEAEIEHHOTO CBETOANO0Ja Ha HEKOTOPOE BPEMSI.

3. PazpaboTath nporpaMMHOe o0eciedeHue 1151 MUKPOKOHTPOJUIEpa, MO3BOJISIONIEE BEIBOAUTE TEKYIEe BpeMs Ha AUCILIEH.
Hcnonb3oBare BHemHKUE Yackl (Hanpumep DS1307). MEKpOKOHTpOILIEp AOJDKEH OOJBINYIO YaCTh BPEMEHN HAXOIUTHCS B PEKUME
sHeprocOepexxeHust, NpoOykKACHHUE OPraHU30BaTh 10 CUTHATY OT BHEIIHUX YaCOB.

6.3. TunoBpie KOHTPOJIbHbIE BONPOCHI U 3aJaHUA /15 POMEKYTOYHOH aTTecTaluu

[Ipumepsl BonmpocoB [yis TecTa:

. s 3arpy3ku B FLASH nporpaMm MUKpOKOHTpOJUIEpa HyXKeH (aili:
C pacuupeHuem .obj ;

. ¢ pacupeHueM .hex;

C pacIIMpeHHeM .asm ;

. C paciupeHuemM .ci

a6 o —

Pa3psaHOCTD MIMHBI JAHHBIX ONpEeseT:

. MakcuManbHbli 00beM HH(pOpMaLHK, KOTopas MOXKET ObITh II0JIydeHa WU [Iepe/laHa 3a OJUH pas3.
. TakTOBYIO 4acTOTY ILUHBI.

. TakTOBYI0 4aCTOTy yCTPONCTB, IOJKIIIOUEHHBIX K IIUHE.

o o N

CoBpeMeHHBIH MUKPOKOHTPOJUIEP UMEET apXUTEKTYpy, Hanbosiee MoxXoxKyo Ha:
. T'apBapackyto

. ®on HeltmanoBCKyIO

. Apxurektypy SIMD

O o ® W

6.4. Kputepuu oueHuBaHus

JInist mpox oK IeHUs coOeceIOBaHMS 10 MPAKTHIECKON paboTe 00yJaIOIIHIics IPeIOoCTaBIseT pa3paboTaHHBIN KO IPHIIOKEHHUS H
cobpanHyo cxemy. [IpencTaBaeHHBIN KO/ JOJDKCH BBIMOJIHSATE MOCTABICHHYIO 3a/1a4y, €ro opopMICHHE JODKHO COOTBETCTBOBATh
OOIIENPHHSATHIM corameHus M. B mpomnecce cobecenoBanus 00yJaromuUiics: ODKEH CBOOOIHO OPUSHTHPOBATHCS B KOJE MPOTPAMMBEL,
COTOCTABIIATH TEOPHUIO U MOTYIECHHBIE IPAKTHUESCKUE PE3YIIbTATHl, OTBEYATh Ha JOMOIHUTEIbHBIE BONPOCHL. [IpH ycrienHoM
MIPOXOXKICHUH coOeceJoBaHMs 00yUaroIuiics moiy4yaer 1 0at 3a Kax Iyl MPaKTHYECKYI0 padoTy.

ITpomexyTo4Hast aTTeCTaus IIPOBOAUTCS B BUJE TecTUpoBaHUs. Beero 20 TecToBbIX Bompocos. IIpogomkuTensHoCTs TecTa — 35
MHHYT.
3a uToroBslil TecT oOy4aromuiicsa nonydaer makcumyM 100 6atos

Urorosslii 6ann paccunteiBaeTcs 1o hopmysie:

S=(((P*50)/n)+T)/1.5

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHU

\)} ®denepanbHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUPEXAEHUE BbICIIET0 00pa3oBaHuUs

«Yenabunckuii rocynapctBeHHbii yHuBepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumuinasl "IIporpaMMupoBaHne MUKPOKOHTPOJUIEPOB" 0 HAIIPABIECHHUIO MOATOTOBKH

(cnemmansHocTH) 09.03.04 "IporpaMmHuas nmkeHepHs" HampaBieHHOCTH (podmo) PaspaboTka nmporpaMmMHo- cTp. 6

nHpopmarmonHsix cucreM @PI'BOY BO «Henl'Y»

31ech:

P - Cymma GayuioB 3a nmpakTudeckue padoThl
Nn - KonryecTBo NMpakTHYECKUX padboT
T - baysibl 32 UTOTOBBIN TECT

Htoro
0-59 6
60-79
80-89

Basi OLICHKA PACCYMTHIBACTCS HA OCHOBE HTOTOBOTO Oaa:
QJUIOB — HEYJIOBJICTBOPUTEIFHO/HE3a4TECHO;

0aJUTOB — Y/IOBJICTBOPHUTEIILHO/3aYTEHO;

6aJ1I0B — XOPOII0/3a4TEHO;

90-100 6amT0B — OTIMYHO/3aUTEHO;

7. YHEBHO-METO/JMYECKOE H HTHO®OPMAIIMOHHOE OBECIIEYEHHWE JTUCHOUIIJIMHBI (MOAY JIST)

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHas aUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype

JI1.1 |Beperexuna C. B., Monenu, METo/Ibl, aITOPUTMBI M IPOTPAMMHBIE PEIICHUS Mocksa, bepnun : OBC

Cumonos B. JI., BBIYUCIUTEIBHBIX MAIIMH, KOMIUIEKCOB U CUCTEM: y4eOHHK Hupexr-Menua,

Muarakansta O. JL. (https://biblioclub.ru/index.php?page=book&id=602526) 2021
JI1.2 |Beperexuna C. B., IIporpamMupoBaHue, TECTUPOBaHKE, IPOEKTUPOBaHNe, HelipoceTH, [Mocksa : Jlupext- 3BC

Kapmumknii K. C., TEXHOJIOTHH allllapaTHO ?TIPOTPAMMHEIX CPEICTB (ITPAKTHIECKUE Menma, 2022

Jlykammn . /1., 3a7aHuA ¥ CIIOCOOBI X PeLIeHHs): yUeOHUK

JIsruna E. B., (https://biblioclub.ru/index.php?page=book&id=694782)

Maxamaies P. A.,

MenseneBa A. B.,

Cumonos B. JI.,

XamokuH B. B.

7.1.2. JlonoaHuTeIbHAS TUTEPATYPa

ABTOPBI, COCTAaBHTEIH 3arnaBue W3zpatenscTBo, Tox| Pecype

JI2.1 |PeBuu 1O. B. [IpakTHveckoe MporpaMMHUPOBaHUE MUKPOKOHTPOILIIEpOB Atmel Camnkr- [TerepOypr:
AVR Ha s13b1Ke acceMbiepa BXB- Ilerepbypr,
2012

JI2.2 |3aen H. U. Pamnomoburensckue korcTpykiwn Ha PIC-MukpokoHTpomepax: Mockga : 9BC
IIpaKTUIEeCKoe nocodue COJIOH-TIPECC,
(https://biblioclub.ru/index.php?page=book&id=227236) 2011

JI2.3 |Marpa IO. C. IporpammupoBanue n otinanka C/C++ npunoxeHui Ui Mocksa : JIMK OBC
MHUKPOKOHTPOJIJIEPOB IIpecc, 2012
(http://e.lanbook.com/books/element.php? pl1_cid=25&pl1_id=4821)

JI2.4 |Msicaukos B. U. MHKpPOIPOLECCOPHBIE CHCTEMbI: yuebHOe mocobue o KypcoBomy  |Homkap-Ouna : OBC
MIPOEKTHPOBAHHIO: YueOHOE ocoOue IToBomxkckmii
(https://biblioclub.ru/index.php?page=book&id=562251) rOCyIapCTBEHHBIH

TEXHOJIOTMYECKU I
yHuBepcurert, 2019
7.2. IlepeyeHb pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHHKAaMOHHO¥ ceTn "UHTepHeT"

31 |ExuHoe OKHO JoCTyma K 00pa3oBaTebHBIM pecypcaMm - denepanbHas HHPOPMAIMOHHASI CHCTEMa OTKPBITOTO IOCTYIIa K
HMHTErPAIbHOMY KaTaJloTy 00pa30BaTeIbHBIX HHTEPHET-PECYPCOB M K AIICKTPOHHOM OMOJIMOTEKE YUeOHO- METOAMYECKUX
MaTepHaJIoB JJIs BCeX ypOBHEH 00pa3oBaHMA: AOIIKOJIBHOE, 0011ee, cpeHee MpodeccHoHaIbHOE, BhICIIEE,
nononHuTensHoe. http://window.edu.ru

32 |JlekTOpUyM - IPOCBETUTENLCKUII IPOEKT: MAacCOBBIE OTKPBITHIEC OHJIAHH-KYPCHI, OTKPBITBIH BUI€0apXUB JeKUui By30B Poccun
https://www.lektorium.tv

O3 |Hayunas snexrponHas 6u6auoreka eLIBRARY .RUy - pazaen "XKypHaibl oTkpbITOro gocryna'

(https://elibrary.ru/projects/subscription/rus_titles_free.asp)
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D4 | YHuBepcureTckas 6uOau0TeKa OHIaliH [ DIIeKTPOHHBIH pecypc] : a1eKTpoHHO-0ubnoTeuHas cucreMma (ObC) / OO0
Jupexrmenua [Maomumuar http://biblioclub.ru

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHA

7.3.1 IIporpammHoOe oGecneyeHue

LMS Moodle

Arduino IDE

1O Kaspersky

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

PICsimlab

MPLABXIDE

Atmel Studio

eLIBRARY.RU : Hay4Has 3;1eKTpoHHas OubimoTexa : caidT. — Mocksa, 2000 — . — URL: https://elibrary.ru . — Pexxum noctyna: s
3aperucTpup. mojb3oBatelneil. — TEKCT : AMeKTPOHHBIN. *

Web of Science : MmynbTuANCHHUITIMHAPHAS pedepaTuBHas 0a3a naHHbIX / komnanus Thomson Reuters. — URL:
https://apps.webofknowledge.com . — Pexxum mocTyma: st 3aperucTpup. mosib3osareineit Yenl'V. — TeKCT : 3IeKTPOHHBIH.

Scopus : pedeparuBHas 6a3a mannsix / Elsevier BV. — URL: http://www.scopus.com/ . — 3. auri. — Pexxum goctyma: st
3apeructpup. nonb3osareneit Yenl'V. — TekcT : 31MeKTpOHHBIH.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIHIEYEHHME TUCIIUIIJIMHBI (MOAY JIS)

Jlnist peanu3anyy JUCHHUILTAHBI HCTIONB3YIOTCS YIeOHBIE ayJUTOPHH IS IPOBENCHUS 3aHATHI JIEKIIHOHHOTO TUIIA, 3aHATHI
CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U MHIUBHUYaIbHBIX KOHCYJIBTAIMHA, TEKYILEr0 KOHTPOJIS U MPOMEXYTOYHOH aTTECTALNH, a TAKKE
MIOMELICHUS IJISl CAMOCTOSTETIBHON paboThl. YueOHbIe ayANTOPUH YKOMILUIEKTOBAHEI CIICIIHATN3UPOBAaHHON MEOEIBI0 H
TEXHUYECKUMH CPEJCTBaMH 00yUEHHS: JOCKA, MapThl, MyJIbTHMEIUHHOE U ayauoo0opynoBanue. J{is npoBeneHus 3aHATHR
JIEKIMOHHOTO THIIA TIPeIaraloTcs HAOOpBI IEMOHCTPAIMOHHOTO 000PYIOBAHUS U YIeOHO- HATTSITHBIX MOCOOHHI: IU(pPOBEIE
00pazoBaTeIbHBIC PECYPCHI, @ TAKXKE HCIONb3YETCs IEPEHOCHOE U / WU CTAlMOHAPHOE MYJIbTUMEIUHHOE 000pyI0oBaHNE (IKPaH,
HOYTOYK, IPOEKTOP, KOJIOHKH). JIJIsl ceMUHAPCKUX 3aHATHH HCIIOIB3YIOTCS ayJUTOPHU OCHAIEHHBIE OOBIYHOMN JOCKOH, TapTamu,
MEPEHOCHBIM MYJIBTUMEIUHHBIM U ayJH0000pYyA0BaHHEM (B Ciydae Heo0XoauMocTH). [ToMeneHus s caMOCTOSITENbHOM PadoThI
00y4JaroIuXCsl OCHAIIEHB! KOMITBIOTEPHON TEXHUKOW ¢ TOAKIIOYeHHEM K ceTH "MHTepHeT" 1 o0ecriedeHreM JOCTyIa B 3JIeKTPOHHYIO
MH(POPMAMOHHO-00pa30BaTENBLHYIO CPEy YHUBEPCHTETA.

9. METOAUYECKHUE YKA3ZAHUA 1)1 OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUTIVIMHBIL (MO/LY JIS)

VYcmenrHoe u3yveHne Kypca TpedyeT oT 00yJaronixcst MOCEIIEHHs JIEKIUi, aKTHBHON paboThI Ha CeMUHAPaXx, BBITIOJHEHHUSI BCEX
yueOHBIX 3aJaHuil pernogaBaTelis, 03HAKOMIICHHS ¢ 0a30BBIMU YI€OHUKaMH, OCHOBHOM U JONOJHUTENFHOM JINTEPAaTypO. 3amuch
JICKIIMHU — OAHA U3 (I)OpM aKTUBHOM pa6OTBI CTYACHTOB, TpeGy}omaﬂ HaBBIKOB U YMCHHS KPATKO, CXCMAaTUYHO, ITOCJICAOBATCIIBHO U
JIOTUYHO (PMKCUPOBATH OCHOBHBIE TIOJIOKEHUSI, BRIBOBI, 00001IeH s, hopMmynupoBku. [Tocneayroniast paboTta Hall TEKCTOM JISKIIHU
BOCKPCIIACT B INaMATH €€ COACPIKAHUE, ITO3BOJISACT pa3sBUBATh DKOHOMUYECCKOC MBIIIIJICHHUEC. B KOHIIE JICKIINU NIpE€IogaBaTeIb OCTABJISACT
BpeMsi (5 MUHYT) JUTS TOTO, YTOOBI CTYJCHTHI HMETH BO3MOXKHOCTD 33]1aTh YTOYHSIOIINE BOIIPOCH IO U3y4aeMOMY MaTepuany.
OCHOBHBIM METOA0OM O6yquI/Iﬂ SABJIACTCA CaMOCTOATCIIbHAA pa60Ta CTYACHTOB C qu6HO'MCTO}]I/I‘IeCKI/IMI/I MarepuajiaMu, Hay‘{HOFI
steparypoil. [Ipy u3ydeHnn TUCUUILTHHBI HEOOXO0IMMO H3YIUTh BOIIPOCKI, KOTOPBIE MPENOAaBaTelb BEIHEC HA CAMOCTOSATENHHOE
U3yuYeHHE, ObITh TOTOBBIM K 00CYXICHUIO STHX BOMPOCOB. JJUCKYyCCHsI — KOJUIEKTUBHAs! ()OpMa YCTHOTO MPECTABICHUS HHPOPMAIHH.
OOBIYHO IMCKYCCHIO TOTOBUT OJIMH HJIM HECKOJBKO YEJIOBEK, IPEICTABISIONINX OCHOBHBIE BOIIPOCHI TEMBI U TOYKH 3PEHHSI.
OcranbHbie Y4YaCTHUKU JUCKYCCHH BBICKA3bIBAIOT CBOU MHCHUS U CYXKICHUS. JII/ICKyCCI/IIO OpraHu3yer Be):[yU_[I/Iﬁ (qame
MPeroIaBaTellb) B 0013aHHOCTh KOTOPOTO BXOAUT MPEIOCTABICHHUE CIIOBA Pa3HBIM YUIACTHHKAM, CACPKHBAHUE YMOIMOHAIBHBIX
peaKHI/Iﬁ YYaCTHHUKOB U IIOABCACHUEC UTOTOB O6Cy)K}1€HI/IH.

K mpomexyTo4YHO aTTecTaluu He0OXOIMMO TOTOBUTHCS IeTICHANPABICHHO, PETYISIPHO, CHCTEMATHYECKH U C TIEPBBIX JHEH 00yueHHUs
o JaHHoU auctmiuinge. [locse 3Toro y o0yuarormierocst 10KHO chOPMHUPOBATHCS YETKOE MPEACTaBIeHHEe 00 00beMe U XapakTepe
3HAHUI U YMEHHH, KOTOPBIMH HaZo OyIeT OBIaAeTh Mo AucuuiuinHe. CHCTEMAaTHYECKOe BBITIONHEHUE YUeOHOM pabOThl Ha JICKIHUSX H
CEMHHAPCKUX 3aHITHSX HO3BOJIUT YCICHUIHO OCBOUTD THCLMILIMHY.

B cryvae mpuMeHeHuUs U 00yYSHUH AUCIUTUTUHBI YJICKTPOHHOTO OOYUYCHUSI, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT Uit
oO1ieHre 00yJaroInXCs ¥ MPEroIaBaTeist OCYIIECTBISETCS B PEXKUME PEabHOTO BpeMeHH (OHJIalH-JIeKIMK (BeOUHAPBI), YaTHI,
BUJICO-KOH(EPEHIINH U JP.) I OTIOKESHHOTO BpEMEHH (CUCTeMa TUCTAaHIIMOHHOTO 00y4enust Moodle, hopyMsl, SJIeKTpOHHAS TOYTA
u 11p.).

BonbIyio yacTh BpeMEeHH 00y4arolIuecs CAaMOCTOSITENFHO paboTaroOT ¢ y4eOHO-METOIUYECKUME MaTepuaiaMu. CTyIeHTBI
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HMEIOT BO3MOXKHOCTb KOHCYJIBTHPOBATHLCS C MIPEIoAaBaTelIeM 10 BCEM BOIIPOCAM, BO3HUKAIOLIUM B X0J1€ CAMOCTOATENbHON paboThl
HOCPEICTBOM JIEKTPOHHOM MOYTHI, COLIUANIBHBIX CETEH U T.I1.

Joctyn obyuaromerocst K yaeOHbIM pecypcaM B PexKUME OTJIOKEHHOTO BPEMEHH, CAMOCTOSITENbHOM paboThl OCYIIECTBISIETCS Uepe3
ceth MHTEpHET B yTOOHOM JUIS HETO MECTE, BPEMEHHU U TeMIIE.

ITpu 0Oy4eHuu Ul ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbS JIEKTPOHHOE 00yUEeHUE, TUCTaHIIMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepeaul HH(YOPMAaIK B JOCTYIHBIX 111 HUX (hopMax.

Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM JICKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI (1anee — D0,
JOT) ocymectiasercs Ha ocHOBaHUU «[lo0XKeHUs 0 peanu3aluy OCHOBHBIX U JONOJHUTEIbHBIX 00pa30BaTENIbHbIX IIPOrPaMM €
HIpPHMEHEHHEM DIIEKTPOHHOTO 00y4eHNMs U IUCTAHI[HOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHII B (peiepaTbHOM TOCyIapCTBEHHOM
610/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BhICIIEr0 00pa3oBaHus «Hensi0MHCKUM TocyJapCTBEHHBIN YHUBEPCUTETY, «IlonoxKeHus
0 TopsIKe 3a4eTa 00yJaoIIMHUCS 1T0 OCHOBHBIM ITPO(ecCHOHAIBHBIM 00pa30BaTeIbHBIM IIPOTPAMMaM BEICIIETO 00pa30BaHHS B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3aLUX, OCYLIECTBILIIONINX 00pa30BaTeIbHYIO IeSITeIbHOCTh, YUeOHbBIX
IpeIMEeTOB, KyPCOB, TUCIHILINH (MOIYyNeH), TPAaKTHK, JOMOTHATEIFHBIX 00pa30BaTEIbHBIX IPOTPaMM» IOCPEACTBOM dIEKTPOHHOM
uHpopmarronHo-00pa3zoBarensHol cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciiydasx (Gopc-Maxkop U T.11.) IpU
peanu3zanuu 00pa3oBateNibHOMN AeaTenbHOCTH ¢ mpuMeHeHrneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOIAIINE B IEPEYCHb
JIEKTPOHHON MH(POPMALIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHUe TUCLUUIIMHBI HHBAIUAAMH U JHLIAMU ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbs OCYLIECTBIIETCS C UCIOJIb30BAHUEM
CIELHATbHBIX TEXHUYECKUX CPEACTB M HH(OPMAIMOHHBIX TEXHOJOIUl, MperoCTaBIseMbIX PecypcHbIM yueOHO-METOAUIECKUM
HEHTPOM IO OOYYEHHIO WHBAIHIOB ¥ JIUIl C OTPAaHHYCHHBIMH BO3MOXKHOCTSAMH 3m0poBbi Uenl'Y mo 3ampocy oOydaromerocs
(MOOMIIBbHBIE CIENMAbHbIE TEXHUYECKHE CPEICTBA AJSL JIMI[ C HApyHICHHSIMH 3PCHUS M C HApYIICHUEM CIIyXa, acCHCTHBHBIC
HH(POPMAIOHHBIE TEXHOIOTHH).

IMpu HeoOXoauMOCTH Iyl OOYJAIOLIMXCS C HapyLIEHUSIMU 3peHHs Ha padodyuMx MecTaxX A NPOBEACHUS] NMPAKTHYECKUX WU
71a0OpaTOPHBIX 3aHATHH yCTAHABIMBACTCS CIIEIMATBHOE IPOTpaMMHOE oOecleucHHe (porpaMMa peueBOl HABHTAIMH, PEUeBHIC
CHHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOHbIe ayauTopuu obecriednBaeTcss OSCHPENTCTBCHHBIH TOCTYN st 00YYaroInXCsl ¢ MHBATHIHOCTHIO M C OTPAaHHYCHHBIMU
BO3MOKHOCTSIMH 3[J0pOBbs. B kax10if aynuropuu, rae o0ydaroTcsi HHBAIMIbI U JIMLA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBS,
IpeIycMaTPUBASTCS COOTBETCTBYIOIIEE KOJTNISCTBO MECT AL O0YJAIOIIMXCS C yYETOM HapyIICHH UX 3I0POBBSL.

Jlng ocBOEHMs INUCUUIUIMHBI MHBAaIMJaM M JIMLIAM C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 3J0pPOBbsl NPENOCTaBIIETCS JOCTYI K
MEeYaTHBIM UCTOYHHMKAM, UMEIONINMCS B HaydHOH Onbmrorexe Uenl'V, ¢ MOMOIIBIO CHEIHANBHBIX TEXHHIECKUX CPEICTB; JOCTYI C
MOMOIIBIO CNENUANbHBIX TEXHUYECKUX M MPOrpaMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHMKAM, IPEICTaBICHHBIM B (opme
3IIEKTPOHHOTO JOKYMEHTa B (poHae HaydHoH Onbmrorekn Yenl' Y nimm >1eKTpOHHO-ONOINOTEUHBIX CHCTEMAX.
VYueOHO-MeToAnueCKHEe MaTepHabl I 00yJaromuXcsl U3 YMCila MHBAIUIOB U JIMIl ¢ OTPAHHMUYEHHBIMU BO3MOXHOCTSIMU 310POBbS
IPEeOCTABISIIOTCS B JOpMax, alallTUPOBAHHBIX K OTPAHUYEHUSAM UX 30POBbSI U OCOOEHHOCTSIM BOCIPUATHS HH(OPMALIUH.

JI71s1 MHBAIMIOB U JIUL C OTPAaHUYEHHBIMHI BO3MOKHOCTSIMH 30POBbSI OCBOCHHUE AUCIUIIIMHBI MOKET OBITh YACTHYHO HJIM OJHOCTBIO
OCYLIECTBIIEHO C UCIOJIb30BAaHUEM AUCTAHIIUMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOIH.

Ilpn mnpoBeneHWM MPOMEXKYTOYHOM AaTTeCTAlMH IO IUCLMIUIMHE OOYYaloIMMCS C HHBAJIMIHOCTBIO M C OTrPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3JI0pPOBBsl OOecIiedrBaeTcs 10 WX 3asBICHHIO IPEIOCTAaBICHHE B JOCTYNHOH (opMe B 3aBUCHMOCTH OT WX
UHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMH O MHOPAIKE HPOBEAEHMS NPOMEXYTOUHOH aTTeCTAllMH, OLEHOYHBIX CPEACTB HU
BO3MOKHOCTU OTBETOB Ha 3aJaHusl (IMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO HipupToM bpaiinsd, c
UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBeneHNHU NPOLEAYPHI OLIEHUBAHKS PE3YNbTaTOB 00yUEeHNs HHBAIMIOB U JIMI] C OTPAHUYCHHBIMH BO3MO>KHOCTSMH 3/10POBBS
IpeaycMaTpUBAETCsl HCIONb30BaHKe IpefocTaBIeHHbIX Uenl'y uiu coOCTBEHHBIX TEXHUUECKUX CPEJICTB, HEOOXOJUMBIX UM B CBSA3HU C
UX MHIMBUAYAILHBIMH 0COOCHHOCTAMH. IIpy HEOOXOAMMOCTH MHBAIMIAaM M JHLAM C OIPAHHYCHHBIMH BO3MOXHOCTSIMH 340POBbS
IPEeOCTABISIETCA JONOIHUTENbHOE BpeMs ULl HOATOTOBKHM OTBETA HA 3a/laHus, IPOLENypa OLIEHUBAaHUS PE3YJIbTATOB OOyYEHUs 110
JUCLIUIUINHE MOKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.
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