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[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
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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

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

Pabouas mporpamma nucuuminas! "IIporpaMMupoBaHue MUKPOKOHTPOJUIEPOB" 0 HANIPABIECHHUIO TOATOTOBKH
(cnenmaneHocTH) 09.03.04 "IIporpaMmHas nmKeHepHs" HarpaBieHHOCTH (mpodwtio) PaspaboTka nporpamMMHo- cTp. 2
nHpopmarmonHsix cucreM @PI'BOY BO «Henl'Y»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenumu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS UCIUITITUHBI
(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. TuroBbIe KOHTPOJIBHBIE BOIIPOCHI U 3aaHUs ISl IPOMEKYTOUYHOM aTTECTALNU

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. Ilepeuenb 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
OrpaHUYECHHBIMHA BO3MOKHOCTSIMH 3/10POBbS
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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»
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Pabouas mporpamma nucuuminas! "IIporpaMMupoBaHue MUKPOKOHTPOJUIEPOB" 0 HANIPABIECHHUIO TOATOTOBKH
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cTp. 4

331

HaBBIKaMH HCIIOJIb30BaHMSI COBPEMEHHBIX TEXHOJIOTUI U MHCTPYMEHTAIBHBIX CPEACTB JJIsl TPOrPaMMHUPOBAHUS
MHUKPOKOHTPOJIJIEPOB

4. OFBEM JUCLUIIIMHBI (MOY.JIST)

O6wwasn TpyooemMKocTb

43ET

Yacos o yueOHOMY IUIaHYy :

B TOM YHUCIIE :
ayIUTOPHBIE 3aHITHUA :

CaMOCTOATCIIbHAA pa60Ta :

9acoB Ha KOHTPOJIIb
KOHTaKTHas pabora: 16

144

12
110
18

Bunpl koHTpONI B cemecTpax:

3K3aMCHBI 7

HKP: 4

5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOAY JIS)

Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJA 3aHATUs/ Cemectp | YacoB Jlutepatypa
3AHATHSA / Kvpe
Pazgen 1. ApxuTeKTypa MUKPOKOHTPOJLJIEPOB
1.1 0030p CeMEHCTB COBPEMEHHBIX MUKPOKOHTPOJIIEPOB. O030p apXUTEKTYPhI 7 1 JIL.1J11.2J12.1 J12.2
MUKpOKOHTpoJsuiepa. Opranuzanus namarty. IlopTs! BBoia- BbIBoJa. TaKTOBBII J2.3712.4
regepatop. EEPROM mnamsats. Monynu MukpokoHTposuiepa. TaiiMeps. 210320533 54
Kommnaparopsl. 3axBart, cpaBHeHue, [IIMM. VcTouHMK OMOPHOTO HANPSKEHUSI.
USART. /Jlex/
1.2 ITuranue MukpoxoHTposiepa. CxeMoTexHuueckue pemenus. /IIp/ 7 2 JI1.1J11.2J12.1 J12.2
J2.3J12.4
01323354
1.3 Mopymu mukpokonTposuiepa. Taiimepsr. KommapaTtopsl. 3axBar, cpaBHEHHE, 7 30 JIT.1 JI1.2J12.1 JI2.2
IINM. Ucrounnk onoproro HanpspkeHus. USART. CroposxeBoii Talimep. J12.3J12.4
/Cp/ 21323354
Pazpgean 2. [IporpammupoBaHue MUKPOKOHTPOJLJIEPOB
2.1 HNHCcTpyMeHTaNBHBIE CPENICTBA U CPENbI IS TPOTPAMMHUPOBAHUS 7 1 JIT.1 JI1.2J12.1 JI2.2
MHKPOKOHTpoJuIepoB. CHcTeMa KOMaH MUKPOKOHTpoiutepa. JlocTyn k J12.3J12.4
nopTam, IaMsTH U MOIYJISIM MUKPOKOHTPOJUIEpa B IPOTpaMMHOM Koje  /JIek/ 01023354
2.2 TIporpammupoBaHue MOPTOB BBOAa-BhIBOa. CocTosiHus OpToB. /TIp/ 7 2 JIL.1J11.2J12.1 J12.2
J2.3712.4
01323354
2.3 Taiimepbl MUKpOKOHTpoIutepa /I1p/ 7 2 JIL.1JI1.2J12.1 J12.2
J2.3712.4
01323354
2.4 TakToBBIi renepaTop. DHeprocoepexenue. /Ip/ 7 2 JI1.1J11.2J12.1 J12.2
J2.3J12.4
01323354
2.5 TIpepsiBanus. Bueurnue moaynu. [lune! u nepeaaya nanusix /IIp/ 7 2 JIT.1 J11.2J12.1 J12.2
J2.3J12.4
01323354
2.6 IIporpammupoBanue nopTos BBoAa-BbIBOIa. CocTosiHUA MOPTOB. TalimMepsl 7 36 | JI1.1J11.2J12.1 JI12.2
MUKpOKOHTpoJuiepa. TakToBbIil reHepaTop. JHeprocoepexenue. /Cp/ J2.3J12.4
01323354
2.7 Buemnne monymu. Illuns! u nepenava ganusix /Cp/ 7 44 JI1.1 J11.2J12.1 J12.2
J2.3712.4
010323354
Pa3nen 3. Unas konTaKkTHasi paboTa
31 WunuBunyanbHble KOHCYIbTAUU, TeKYIUHM KoHTpoas /MKP/ 7 4 JI1.1J11.2J12.1 J12.2
J2.3712.4
010323354

© ®I'bOY BO «Henl V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

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

Pabouas mporpamma nucuumuinasl "IIporpaMMupoBaHne MUKPOKOHTPOJUIEPOB" TI0 HAIIPABIEHHUIO MOATOTOBKH
(cnemmaneHocTH) 09.03.04 "IporpaMmHuas nmkeHepHs" HampaBieHHOCTH (podmo) PaspaboTka mporpaMMHo- cTp. 5
nHpopmarmonHsix cucreM @PI'BOY BO «Henl'Y»

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHI0OB OLCHOYHBIX CPeJICTB

Tect
CobecenoBanue 0 MpakTHYECKOH paboTe

6.2. TunoBbie KOHTPOJIbHBbIC 3aIaHUAA U UHbIC MaTepHUaJIbI 1JIsA TeKyl.[Ieﬁ aTrecTalluu

[Ipumeps! IpakTHUECKUX 3aIaHUN:

1. Pa3zpaborars nporpaMmMHoe obecriedeHre JUist MUKPOKOHTpoJUIepa, o0ecrednBaroliee peakiuio (BKII0YeHHE CBETOAHOIOB) Ha
BHEIIHee cOObITHE (Ha)kaTHe KHOMKH). [ peanr3aliy HCIoIb30BaTh CUCTEMY MPEphIBAHUN MUKPOKOHTPOJLIEPA.

2. Pa3paborath nporpaMMHoe obecrieueHue Il MUKPOKOHTPOJLIEpa, IEMOHCTpUpYoliee paboTy cTopoxkeBoro Taiimepa. ITocne
BHEITHET0 BO3JIEHCTBHS (HaXKaTue KHOIKHM) CBIMUTHPOBATh 3aBUCAaHHE IPorpaMMel. [locie nepe3arpy3ku MUKPOKOHTPOJUIED TOJDKEH
0003HAUUTh 3TO COOBITHE BKJIIOUEHUEM OIIPEAEIEHHOIO CBETOANO0Ja Ha HEKOTOPOE BPEMSI.

3. PazpaboTats nporpaMMHOe obecriedeHne ISl MUKPOKOHTPOJUIEpa, MO3BOJIIONIEe BEIBOAUTD TEKYIee BpeMs Ha AUCILICH.
Wcnonb3oBark BHeIHUE Yackl (Harpumep DS1307). MukpokoHTpoIuIep I0/bKeH OOJIbIIYI0 YacTh BPEMEHU HAXOJUThCS B PEXKUME
sHeprocOepekeHusl, IpoOYKAeHHE OPraHU30BaTh 0 CUTHATY OT BHEITHUX YacOB.

6.3. TunoBbIe KOHTPOJBbHBIC BOIIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO'—lHOﬁ aTrrecranuu

ITpumepsl BOIIPOCOB AJIs1 TECTA:

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

. ¢ pacuupeHueM .hex;

C pacIIUPEHUEM .asm ;

. C pacuIMpeHueM .ci

00 o =

Pa3psaHOCTD MIMHBI JaHHBIX OTIPENEIIeT:

. MakcuManbeHbIi 00beM HH(OpMaIK, KOTOpast MOXKET OBITh IOJIy4eHa WU [epe/laHa 3a OJJUH pas.
. TakTOBYIO 4aCTOTY IIHHEI.

. TakTOBYI0 4YaCTOTYy yCTPOMCTB, NOJKIIOYEHHBIX K IIIMHE.

o o N

CoBpeMeHHBI MUKPOKOHTPOJUIEP UMEET apXUTEKTYpy, Hanbosee MOX0XKYyIo Ha:
. T'apBapackyro

. ®on Heitmanosckyio

. Apxurektypy SIMD

O o W

6.4. Kputepun oneHuBaHus

Jlnst mpoxokIeHus coOeceIoBaHMs 110 MPAKTHIECKOH paboTe 00yJaIoIIUIics MPeaoCTaBIseT pa3paOdoTaHHBIN KO IPHIIOKEHUS H
cobpanHyto cxemy. [IpeacTaBiaeHHbINH KOJ JOMKEH BHINOIHATH IOCTABICHHYIO 3371a4y, ero 0(hopMIIeHHE JO0DKHO COOTBETCTBOBATD
oOLIenTPUHATHIM corialieHusIM. B nponiecce codecenoBanust 00y4aromuiics J0JKeH CBOOOHO OPUEHTHUPOBATHCS B KOJIE TPOTPAMMBI,
COIOCTABIIATH TEOPUIO U MOIYYEHHBIE IPAKTUUECKUE PE3YIbTaThl, OTBEUATh Ha JOMOJIHUTENbHBIE BONPOCH!. [Ipu ycnenHoM
MIPOXO’KIECHUH cobecejoBaHMs oOyuatomuiicst moiaydaer 1 6amt 3a KaXX Iyt IPpaKTHUECKYIo padoTy.

ITpoMesxyToYHAs aTTeCTaIMs IPOBOANTCS B BUE TecTUpoBaHus. Beero 20 TecTOBBIX BOIPOCOB. [IpogomkuTensHOCTh TecTa — 35
MUHYT.
3a uToroBsIi TeCcT oOyyaromuiics noiay4yaer makcumym 100 OanoB

Uroroselii 6ann paccyuteiBaeTcs o Gopmyiie:
S=(((P*50)/n)+T)/1.5

3nech:

P - Cymma GaioB 3a npakTuieckue padboTbl

n - KoaudecTBo mpakTH4ecKux padoT

T - baysiel 3a UTOrOBBIN TECT

HTorosas OIleHKa PaCCYUTHIBACTCS HA OCHOBE UTOTOBOTO Oaa:
0-59 6annoB — HEYAOBIETBOPUTEIBHO/HE3aYTEHO;

60-79 6amIoB — yIOBIETBOPUTEIILHO/3a4TEHO;

80-89 6amtoB — XOpOI110/3a4TEHO;

90-100 6auI0B — OTIMYHO/3aYTEHO;

© ®I'bOY BO «Henl'V»




MHWHOBPHAYKH POCCHUU

\)} denepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJXY JIS)

7.1. PekoMeHyeMasi JuTepaTypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI1.1 |Beperexuna C. B., Mopenu, METOIbI, ANTOPUTMBI ¥ IPOTPAMMHEBIE PEIICHUS Mocksa, bepnun : 9BC
Cumonos B. JI,, BBIYMCIIUTEIBHBIX MAIINH, KOMIUIEKCOB U CUCTEM: Y4EOHHUK Hupexr-Menua,
Muarakansa O. J1. (https://biblioclub.ru/index.php?page=book&id=602526) 2021
JI1.2 |Beperexuna C. B., IIporpammupoBanue, TecTUpOBaHUE, IPOEKTUPOBaHKE, HelipoceTH, |Mocksa : J{upext- 3BC
Kapmumxnii K. C., TEXHOJIOTHH almnapaTHO ?IPOTPAMMHBIX CPEICTB (IIPAKTHIECKHE Menma, 2022
Jlykammn 1. /1., 3aJ]aHusl ¥ CIIOCOOBI UX PELIeHNs): yueOHUK
Jlsaruna E. B., (https://biblioclub.ru/index.php?page=book&id=694782)

Maxamamres P. A.,
Mensenesa A. B.,
Cumonos B. JI.,
Xamrokun B. B.

7.1.2. JlonoaHuTeIbHAS JIUTEPATYpPa

ABTOPBI, COCTaBUTENIN 3araBue W3narensctBo, ron| Pecypce

JI2.1 |PeBuu 1O. B. TIpakTHyeckoe mporpaMMHUpPOBaHHUE MUKPOKOHTPOILIEpoB Atmel Camnkr- [TerepOypr:

AVR Ha s3bIKe accembiiepa BXB- Ilerepbypr,
2012

JI2.2 |3aem H. U. PanuomobuTrenbekue KOHCTpYKImU Ha PIC-MUKpPOKOHTpOJUIepax: Mockga : 9BC
IpakTU4ecKoe nocodue COJIOH-TIPECC,
(https://biblioclub.ru/index.php?page=book &id=227236) 2011

JI2.3 |Marga IO. C. TIporpammupoBanue u otianka C/C++ npuinoxeHui ans Mockgsa : JIMK OBC
MHKPOKOHTPOJIIEPOB IIpecc, 2012
(http://e.lanbook.com/books/element.php? pl1_cid=25&pl1_id=4821)

J12.4 |Mscuukos B. 1. MHKpPOIPOLECCOPHBIE CHCTEMBI: yaeGHOE Mocobue mo KypcoBomy  |Momkap-Ona ¢ OBC
MPOEKTHPOBaHUIO: yueOHOe mocodue IoBomxckuit
(https://biblioclub.ru/index.php?page=book&id=562251) rOCY/IapCTBEHHBIIH

TEXHOJIOTHIECKHUH
yHuBepcurert, 2019
7.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHHKAaMOHHOI ceTn "UHTepHeT"
D1 |EnuHoe okHO AocTyna k o0pa3oBaTebHBIM pecypcaM - (peaepaiibHast ”HPOPMAIMOHHAS CUCTEMa OTKPBITOTO JOCTYIA K

MHTETpaIbHOMY KaTaJIOry 00pa30BaTelIbHBIX HHTEPHET-PECYPCOB H K AIEKTPOHHOH OHOIHOTEKe Y4eOHO- METOIMYECKUX
MaTepHaIoB ISl BCEX YPOBHEH 00pa3oBaHus: JOIIKOIBHOE, 00IIee, CpeJHee POo(hecCHOHaNbHOE, BEICIICE,
JonoyHATeNnbHOE. http://window.edu.ru

92

JlexTOpHuyM - NPOCBETUTEIBCKUIA IPOEKT: MACCOBBIE OTKPBITHIE OHJIAWH-KYPChI, OTKPBITBIN BUIEOapXUB JIEKIUH By30B Poccun
https://www.lektorium.tv

33

Hayunas snextponnas 6ubianoreka eLIBRARY.RU» - pasnen "JKypHains! oTkpbITOTO 1ocTymna’
(https://elibrary.ru/projects/subscription/rus_titles_free.asp)

D4

YHuBepcuTeTcKas 6uOInoTeKa OHNaiH [ DJIeKTpOHHBIH pecypc] : 3J1eKTpoHHO-0ubmoTeunas cucrema (ObC) / OO0
JHupexrmenna [Tabmmmusar http://biblioclub.ru

7.3 IlepeuyeHs MH(POPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpamMmmHoOe oGecnieyeHue

LMS Moodle

Arduino IDE

ITO Kaspersky

7.3.2 IlpodeccronaibHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

PICsimlab
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MPLABXIDE

Atmel Studio

eLIBRARY.RU : nay4nas aiekTpoHHas Onbnnoreka : caiit. — Mocksa, 2000 — . — URL.: https://elibrary.ru . — Pexxum moctyma: amst
3aperuCTPHp. MoJb30Barelieil. — TeKCT : AeKTPOHHBIH. *

Web of Science : MynbTHAMCHUIIIMHAPHAS pedepaTuBHas 0a3a NJaHHbIX / komnanus Thomson Reuters. — URL:
https://apps.webofknowledge.com . — Pexxum mocTyma: st 3aperiuctpup. mosib3osareieit Yenl'V. — TeKCT : 3IeKTPOHHBIHN.

Scopus : pedpeparuBnas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ . — 5I3. aurit. — Pexum jgocTymna: aist
3apeructpup. nonp3osareneit Yenl'Y. — TekcT : 3meKTpOHHBIH.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS1)

Jlns peanuzanuu AUCUUILTAHBI HCIOIB3YIOTCS YUeOHBIC ayAUTOPUH ISl IIPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHIH
CEeMUHApCKOTO THIIA, TPYIIOBEIX U HHANBHAYAIBHBIX KOHCYIBTAIMHN, TEKYILETO KOHTPOJIS H MPOMEXKXYTOTHON aTTeCTAlllH, a TAKXKe
MTOMEIICHUS ISl CAMOCTOSITEIbHONW pa0OThl. Y4eOHbIE ayJUTOPUH YKOMIUIEKTOBAHBI CIIELIUAIM3UPOBAHHON MEOEIIBIO 1
TEeXHHYECKUMH CPEJCTBAMU OOyUeHUS: TOCKa, TapThl, MyJIbTHMEANITHOE 1 ayanoobopynoBaHue. s MpoBeaCHUS 3aHITHH
JICKIIMOHHOTO THUIIA NpeJiaraloTcst Habophl AEMOHCTPAIIMOHHOTO 000pYI0BaHUs U Y4eOHO- HATJISIHBIX TOCOOUH: u(poBbIe
o0pazoBaTeIbHBIE PECYPCHI, a TAKXKE HCIIONB3YeTCs IEPEHOCHOE U / WITH CTallMOHAPHOE MYJIbTUMEUIHHOE 000pyIoBaHHe (IKpaH,
HOYTOYK, IPOCKTOP, KOJIOHKH). J{J1si CEeMMHAPCKUX 3aHSATHH MCIIOJIBL3YIOTCS ayAUTOPHH OCHAILIEHHbIE OOBIYHOI JJOCKOM, ITapTaMu,
MEPEHOCHBIM MYJIbTHMEIMUHBIM H 2y TH0000pyI0BaHHEM (B cilydae He00X0auMocTH). [ToMeleHus ik CaMOCTOSITEIIBHOM PabOoThI
00y4aroImuxcsi OCHAICHBI KOMITBIOTEPHON TEXHUKOM C MOJKIIOUeHHEM K ceTH "MHTepHeT" n obecrniedeHneM JOCTyIa B 3JIEKTPOHHYIO
nH()OPMAIOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHHUIO JUCHUTIIJIMHBI (MOZAY JIST)

YcneniHoe nzyueHue Kypca Tpedyer oT 00y4aronuxcst MOCEHICHUS JIKIUI, aKTHBHOW padOThI HA CEMHHApPaX, BBIOJHEHHUS BCEX
y4eOHBIX 3aJaHu# Ipero1aBaTelis, 03HAKOMIICHHs ¢ 0a30BBIMU yUeOHHKaMU, OCHOBHOW ¥ JOTIOJTHUTEIHHON JINTEpaTypoi. 3amich
JIEKIIMK — OJTHA U3 ()OPM aKTUBHON pabOTHI CTYJCHTOB, TPEOYIOIIasi HABBIKOB M YMEHUS KPAaTKO, CXeMaTUYHO, OCIIE0BATEIBLHO 1
JIOTUYHO (PUKCUPOBATH OCHOBHBIE TIOJIOKEHUSI, BRIBOABI, 00001IeH s, hopMynrpoBky. [Tocnenyromas paboTa Hal TEKCTOM JIEKIIUH
BOCKpEIIAET B AMSITH €€ COJepKaHHUE, MO3BOJISICT pa3BUBATh SKOHOMHUYECKOE MbIIIUIEHHE. B KOHIIE JIEKLIMU NPENoaBaTelb OCTABISET
BpeMs (5 MUHYT) JUIS TOTO, YTOOBI CTYJEHTHI HMETH BO3MOXKHOCTB 331aTh YTOYHSIOIINE BOIIPOCKHI IO H3y4aeMOMY MaTepHaIy.
OCHOBHBIM METOJIOM O0YYEHHUS SIBIISIETCS CAMOCTOSITENbHAsS paboTa CTYIeHTOB ¢ y4eOHO-METOAMYECKUMHU MaTepuallaMy, Hay4HOU
nateparypoil. [Ipy u3ydeHnn TUCUUILTHHBL He0OX0JMMO U3YIHTh BOTIPOCHI, KOTOPBIE IIPENoJaBaTelb BEIHEC Ha CAMOCTOSITEIIFHOE
n3ydeHue, ObITh TOTOBBIM K 0OCYXKJICHUIO 3THX BOIIPOCOB. J{HCKyCCHs — KOJUIEKTHBHAS popMa YCTHOTO MPEACTaBICHHUS HHPOPMAIIHH.
OOBIYHO AMCKYCCHIO TOTOBUT OJIMH WJIM HECKOJIBKO YEJIOBEK, PEACTABIISIOIIMX OCHOBHBIEC BOITPOCH TEMbI U TOUKH 3PEHHUSL.
OcrayibHbIe YYaCTHUKH AUCKYCCHU BBICKAa3bIBAlOT CBOM MHEHUS U CYXIIeHHUs. JJUCKYCCHIO OpraHu3yeT BeqyIui (Jame
MPEero/iaBaTelib) B 0043aHHOCTh KOTOPOTO BXOUT MPEAOCTABICHUE CI0BA Pa3HBbIM YYaCTHHKAM, CICP)KUBaHHE AIMOIIMOHABLHBIX
peakuuii y9aCTHUKOB U TIO/IBEICHHE HTOTOB 00CYKICHHS.

K npomMexxyTouHO# aTTecTanun HeoOX0JMMO TOTOBUTHCS LIEICHAPABIICHHO, PETYIISPHO, CHCTEMaTHYECKH U C TIEPBBIX THEH 00y4eHUs
1o IaHHOW muctuiuinHe. [Tocie 3Toro y o0yJaromerocs J0JKHO cQOpMHUPOBATECS Y€TKOE MPEICTaBIeHHE 00 00beMe U XapaKkTepe
3HaHHUI U YMECHHUH, KOTOPBIMH HaJ0 OyIET OBJIAAETh MO JUcUILInHe. CHCTEMAaTH4YeCKOE BHIITOJHEHUE YUeOHOM paboThl Ha JICKIHUAX U
CEeMUHAPCKUX 3aHATHSX MTO3BOJIUT YCIIEIIHO OCBOUTH TUCLIUILIHHY.

B ciyuae nmpuMeHeHuUs pu 00yYEHUU AUCIMILIMHBI JJIEKTPOHHOTO 00YUEHHS, IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA
oO01eHne 00yJaromuXCs U MPenoAaBaTeNs OCYIIECTBISIETCS B PEKIME PEaTbHOTO BpeMEHH (OHJIAiH-JIeKHU (BeOUHAPEI), YaThl,
BUICO-KOH(EPEHIINH U JIp.) UM OTIIOKEHHOTO BPEMEHH (CHCTeMa AUCTAHIIMOHHOTO 00yueHust Moodle, hopymbl, 37eKTpOHHAs TOYTA
U ap.).

Bonbryio yacTs BpeMeHU 00ydaromuecs CaMOCTOsTEIEHO paboTaloT ¢ yueOHO-MEeTOJMYECKUMH MaTepranaMy. CTyJeHThl UMEIOT
BO3MOKHOCTh KOHCYJIbTUPOBATHCS C TPETIOIABATEIIEM 110 BCEM BOIIPOCAM, BOSHHKAIOIINM B XOJI€ CAMOCTOSTEIbHON paboThI
MOCPEICTBOM JIEKTPOHHOM MMOYTHI, COIMATIBHBIX CETEH U T.II.

Joctyn o0yyaromerocst K y4eOHbIM pecypcaM B PeXXUMeE OTIIOKEHHOTO BPEMEHH, CaMOCTOSTEIEHON PadoThl OCYLIECTBILSIETCS Yepes3
ceTb MIHTepHET B yIOOHOM IJIsl HETO MECTEe, BPEMEHHU U TEMIIE.

[Ipu oGy4eHun 1Ll C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS 3JIEKTPOHHOE 00yUeHHe, TUCTaHIIMOHHbIE 00pa3oBaTesbHbIC
TEXHOJIOTHH NIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeadyl HHGOPMAIK B JOCTYIIHBIX I HUX (hopMax.

Peanm3zanust JUCHUILIMHEBI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHHs], TMCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHONOTHH (nanee — 30,
J1OT) ocymectBaseTcs Ha ocHOBaHNH «I10I0KeHNS 0 peanu3anuy OCHOBHBIX H IOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM ¢
IIPUMEHEHUEM HJIEKTPOHHOTO 00y4YeHHUs M JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTU B (heaepabHOM rocy1apCTBEHHOM
Or0/KETHOM 00pa30BaTEIbHOM YUPEXKICHUN BBICIIEro 00pa3oBaHus «YensOMHCKUI rocyqapCTBEHHBIN
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yHHBepcUTET», «IlosokeHus o mopsiike 3auera 00yJaroIUMICs 0 OCHOBHBIM IPO(eCcCHOHATEHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM
Beiciiero oopazoBanus B PI'BOY BO «Uenl V» pe3ynbTaToB OCBOCHHS B OPraHU3aLUsX, OCYIICCTRISIONINX 00pa30BaTeIbHYIO
JIeSITeTIbHOCTD, YY€OHBIX MIPEIMETOB, KYPCOB, JUCIUIUTUH (MOAYIIEH), IPAKTHK, JOTOJHUTEIFHBIX 00pa30BaTeIbHBIX IPOrPaMM»
MOCPEJICTBOM 3JIEKTPOHHO# HH(pOpMalMOHHO-00pa3zoBarenbHoii cpeabl PIBOY BO «Uenl Vy». B HCKITIOUUTEIBHBIX ClTyqasx
(popc-maxop u T.I1.) IpHU peanusanuy 00pazoBaTenbHOU aesTenbHocTd ¢ mpuMeHenneM 30, IOT MoryT npuMeHsTh KOMIIOHEHTBI, He
BXOJISIIIME B TIEpeUeHb IEKTPOHHOH HHPOPMALIMOHHO- 00pa30BaTeIbHOM Cpe/Ibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCA C UHBAJIMJHOCTBIO
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHue TUCLHUIIMHBI HHBATUAAMH U JMLAMU ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbS OCYIIECTBIIIETCS C UCIOIb30BAHIEM
CHEUHATbHBIX TEXHUYECKHX CPEACTB M MH()OPMAIIMOHHBIX TEXHOJOTHWH, MPENOCTaBIAEeMBIX PecypcHBIM yueOHO-METOIHIeCKUM
LEHTPOM IO OOYYEHHI0O WHBAJIUIOB U JIMI] C OTPAaHMYCHHBIMH BO3MOXXHOCTAMH 310poBbs Uenl'Y mo 3ampocy oOydwaromierocs
(MOOHMIIBHBIE CIIEIMANBHBIE TEXHWYECKHE CPEICTBa IS JIMI C HapyIIEHWSIMH 3pSHHS M C HapyIIEHHEM CIIyXa, acCHCTHBHBIC
UH(OPMAILIOHHBIE TEXHOJIOTHH).

[Ipn HEoOXOmMMOCTH ISl OOYYArOUIMXCS C HapyIIEHWSMH 3peHHs Ha pabodyMx MecTaxX Uil HPOBEACHHS NPAKTHYECKHX HIIH
J1a00PaTOPHBIX 3aHATUI ycTaHaBIMBAaeTCs CIELUalbHOE MporpaMMHOe obecredeHue (IporpamMma peueBOd HaBUTallUH, pedeBble
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueGHble ayquropuu oOecredrBaeTcsi OSCIpesITCTBEHHBIH JOCTYI sl 0Oy4alomMXCsl ¢ MHBAIUIHOCTBIO U C OIPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3[J0POBbBS. B KaX10if ayTUTOPHH, TIe 00YJaroTCsl HHBAIHU/IBI U JIMLA C OTPAaHUIEHHBIMI BO3MOKHOCTSMHE 3JI0POBBS,
[pelyCMaTPUBAETCsl COOTBETCTBYIOIIEE KOIUUECTBO MECT JUIsl OOYUAIOMIUXCS ¢ YU€TOM HapyIIEHUH UX 370pOBbS.

Jns ocBOGHWS MUCHUIUIMHBI MHBAIMIAM W JIMIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NIPEIOCTABISIETCS JOCTYI K
HEeYaTHBIM UCTOYHUKAM, UMEIOLIMMCS B HaydHOU OubnuoTreke Uenl'V, ¢ MOMOIIBIO ClIELUANbHBIX TEXHUYECKUX CPEICTB; AOCTYI C
MOMOIIBIO CMENUATBHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K 3JEKTPOHHBIM HMCTOYHHKAM, MNPEICTAaBICHHBIM B (Qopme
AJIEKTPOHHOTO JOKYMEHTa B (hoHe Hay4yHOI Onbnnorexku Yenl'Y uinu 351eKTpOHHO-OMOIHMOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOIMUeCKHEe MaTepHaNbl ISl 00yJaronIuXCcsl U3 YKMCIa HHBATUIOB U JIUI[ C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3I0POBBS
IPEOCTaBISIOTCS B hOpMax, alalTUPOBAHHBIX K OTPAHUYEHHUSIM UX 3/10POBbSI U OCOOEHHOCTSIM BOCIIPUATHS HH(MOPMAIHK.

J111s1 THBAJIMIIOB M JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbSI OCBOCHHUE IUCIUILIMHBI MOKET OBITh YACTHYHO WITH TIOJTHOCTBIO
OCYIIECTBIICHO C UCTOIb30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOIOTHH.

Ilpn mnpoBeneHWH MPOMEKYTOYHOW AaTTECTAIMU IO JHCLMIUIMHE OOYYAIOIIMMCS C WHBAIMIHOCTHIO W C OTPaHWYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBbsI OOecleunBaeTcs MO UX 3asABICHHUIO IPENOCTAaBICHUE B JOCTYHNHOHW (hopMe B 3aBUCUMOCTH OT HX
WHIUBHUAYaJIbHBIX OCOOCHHOCTEH WMHCTPYKIMH O TOPSIOKE MPOBEAEHHS NPOMEXKYTOUHOH aTTeCTallMd, OLEHOYHBIX CPEICTB H
BO3MOKHOCTU OTBETOB Ha 3aJaHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO HipupToM bpaiins, c
WCIIONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

IMTpu npoBeneHNH NPOLETYPbl OLIEHUBAHUS PE3YNbTaTOB 00YUYESHUs] MHBAIUJIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 310POBbS
IIpeycMaTpUBaeTCs UCIONb30BaHKe IIpefocTaBaeHHbIX Uenl'y mii coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOJUMBIX UM B CBS3HU C
WX VMHIUBUAYAIbHBIMH 0COOEHHOCTAMH. [Ipy HEOOXOMMMOCTH MHBAJMIAM U JIMIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBbBS
IIPEAOCTABISIETCS TOMOTHUTENBHOE BpeMs U1l IIOATOTOBKHM OTBETA Ha 3alaHus, IPOLeypa OLEHUBAHUS PE3YJIBTaTOB OOYUECHHUS IO
JUCLIUIUIMHE MOJKET MTPOBOJUTHCS B HECKOJIBKO ATAIIOB.

© ®I'bOY BO «Yenl 'Yy




