OINEHOYHBIE MATEPHUAJIbBI
MO AMCHUIIJIMHE
[IporpamMmmupoBaHue BCTpauBaEMbIX CUCTEM

Kox monyis Moayiab
1156396(1) OcHoBaHUs pOOOTOTEXHHUKU

Exarepun0Oypr



OI_ICHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, TomxnoCTS IMoapa3nenenue
0TYeCTBO yuyeHoe 3BaHue
1 Erapmun Ajexceit WNnxenep Perunonanbubiii yueOHO-
BanepreBuu Hay4HBIA LIEHTP 110
UHTEI-JICKTYaJIbHBIM CH-
cTemMaMm U uHop-
MalMOHHO 0e3-
OIAaCHOCTH
2 [Ibsin3una Enena KaHauaT (PU3UKO- JlotieHT Kadenpa Teopernueckoit
CepreeBHa MaTEeMaTUYEeCKIX 1 MaTeMaTHYeCKOH
HayK, 0€3 y4eHOro busuKu
3BaHUsA
CornacoBano:
Ympasienue o0pa3oBaTeIbHBIX MPOTpaMm 10.Jl. MaeBa




ABTOpBI:

*  Erapmun Auaekceii BajepbeBuu, Un:keHep, PeruonanbHbIi yueOHO-HAYUYHBIH
LHEHTP M0 MHTEJ-JIeKTYyAJIbHbIM CH-CTeMaM U HH(POP-MaALMOHHOW 0e3-0ITaCHOCTH

* IIbsn3una Enena CepreeBHa, Jlonent, Kadgeapa teoperuueckoi u
MaTeMaTH4ecKkoi pusuku

1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI Ilporpavvuposanne BerpanBaeMbix

CHCTEM

1. O0beMm

JUCIUILINHBI B|3
3aY4eTHBLIX eIMHHIIAX

2. Buabl ayiuTOpHbIX 3aHATHI [TpakTHueckne/ceMUHApPCKUE 3aHATHUS
3. IIpomexyTouHas aTTecTanusA 3auer
4. Texkymas arrecrauus Homamnss pabota 1

2. IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYUYEHMSI (MHIUKATOPBI) IIO

JAUACHUIIIIMHE MOJAYJIA [lporpamvupoBanne BCTPANBACMBIX CHCTEM

I/IH,L[I/IKaTOp — 9TO NPHU3HAK / curnain/ Mapkep, KOTOpLIﬁ IOKa3bIBACT, HA KAKOM YPOBHC

00yJaroIIUICs TOHKEH OCBOUTH PE3YIbTaThl 00YUCHHUS U MX MTPEABSIBICHUE JOKHO TOITBEPIUTH
(hakT OCBOCHHSI TIPEIMETHOTO COACP KAHMSI JAHHON AMCIHILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PTIJI.

Tabmnuua 1

Koa v HanmeHoBaHue

IInanupyemble pe3yabTaThl

KoOHTPO/ILHO-011eHOYHBbIE
cpeacTBa /Jisl OLeHUBAHUS

PUMEHSTD B
npoQeCCHOHATBHON
TS TEITbHOCTH
COBpPEMEHHBIC S3BIKA
pOrpaMMUPOBAHUS,
OIepaIMOHHBIC
CHCTEMBI, 3JICKTPOHHBIC
OMOIMOTEKN U TIAKETHI
porpaMm

OTJIAJIKU ¥ TECTUPOBAHUSI
paboTOCIOCOOHOCTH IPOrpaMM U

OoC

KOMIIeTeHIIUH 00yuyeHusi (MHAUKATOPHI) AOCTHKEHUSI pe3yibTaTa
00y4eHUs O TUCIHUIIIUHE
1 2 3
I1K-3 -Criocoben I1-2 - BianeTs HaBbIKAMH Jomarnsis pabota

3auer
[IpakTrueckue/ceMuHapckue
3aHATUA

[TK-4 -Criocoben

pa3pabaTbiBaTh U
peaiu30BBIBaTh
aITOPUTMBI Ha 0aze
COBPCMCHHBLIX SA3bIKOB
MIPOrPaMMHUPOBAHHUS U
I[TAKCTOB IIPUKJIaIHbIX
IPOrpamM,

3-2 - XapakTepu3oBaTh
COBPEMEHHBIC METO/IbI
pa3pabOTKH M peaTu3aiuu
AJITOPUTMOB MaTEMaTHYECKHIX
MojieNiel Ha 0a3e S3BIKOB U
MAaKeTOB MPUKIATHBIX POTPAMM
MOJICTTUPOBAHUS

Jlomamnsist pabora

3auer
[IpakTHUeckue/ceMruHapCKHe
3aHATHUS




OCYIIECTBIISATh
000CHOBaHHBII BBIOOD
IPOrpaMMHO-
anmapaTHBIX CPEJICTB
ITK-5 -Cniocoben
y4acTBOBATh B TIOJIHOM
ITUKJIC pa3pabOTKH
MPOTPAMMHBIX

-2 - lemoHcTpupoBath ymMmeHue | JlomamHss pabota
00y4aThCs Ha OTBITE 3auer

V-1 - UaTerpupoBaTh 3HaHUS [IpakTudeckue/ceMruHapCKHe
SI3BIKOB ITPOTPAMMHUPOBAHMUS B 3aHATHUA

MPOTYKTOB JIJIS peanu3aiuy IporpaMMHBIX
pEIICHHS NPUKIAAHBIX | IPOTOTHUIIOB PELICHHUS
3a/a4 NPUKJIAAHBIX 337124

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOW CHUCTEME
(TEXHOJIOI'HYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKylie U MPOMEKYTOYHON ATTECTANMH 110 JUCHHUILIUHE

1. Jleknuu: KO3(pPUIUHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIeKIHOHHBIX 3aHATHI
— He MpPeIyCMOTPEHO

Texkymas arrecranus Ha JEKIMUAX Cpokn — MaxkcumaJjb
cemecTp, Hasl OlleHKa
yueOHast B O0aJj1ax

Heaeas

BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3yJIbTATOB TeKYyLel ATTeCTAUUM 10 JeKIUAM — He
HpPeIyCMOTPEHO

IIpomexyToYHAs ATTECTALMA 110 JEKIUAM — HET
BecoBoii kK03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM
— He NIPeAYCMOTPEHO

2. lIpakTH4eckne/ceMUHAPCKUE 3aHATHS: KOO(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJabTATOB MPAKTHYECKUX/CEMUHAPCKUX 3aHATHI — |

Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — MaxkcumMajib

3aHATHAX cemecTp, Hasl OlleHKA
yuyeOHas B 0as1ax
Heaes

AKMUBHOCMb HA 3AHAMUSX 6,16 10

domawiHsis paboma 6,16 90

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILlel aTTecTAlMH 110

NPaKTHYEeCKUM/CeMUHAPCKUM 3aHsATUsAM— (.5

HpOMe)KyTO'-lHaH arrecranusd 1mo HpaKTH‘leCKI/IM/CeMHHapCKI/IM JaHATUAM-—3a4eT

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110

NPAKTHYECKHUM/CeMHUHAPCKUM 3aHATUAM— (.5

3. JIaGopaTopHbIe 3aHATHS: KO3Q(PHIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB

JIA00PATOPHBIX 3AHATHH —H e 11PEIYCMOTPEeHO

Texymas arrecranys Ha J1a0OPaTOPHBIX 3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLIeHKa
yuyeOHas B 0as1ax

HeJleJIst




BecoBoii kK03()(puIHEHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIel aATTeCTANNH 110 JIa00PATOPHBIM
3aHATHAM -He [PeIyCMOTPEeHO

IIpomexyTouHast aTTecTALMSA 10 JJAOOPATOPHBIM 3aHATHAM —HET
BecoBoii k03¢ ¢uIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 1O
JIA00PATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3aHaTus: K03QPUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/bTATOB OHJIANH-3aHATHI
—He MPeTyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAMH-3aAHATHAX Cpoxu — | Makcumaib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajiax

HeJ1eJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYyIIEeH ATTeCTAllUH 110 OHJIAWH-
3aHATHAM -He [1PeIyCMOTPEeHO

I[IpomeskyTOUHAS aTTECTALMS 110 OHJIAHWH-3AHATHAM —HET
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTAIUM 10 OHJIANH-
3aHATHAM — He [1PeyCMOTPEHO

3.2. [lpouenypsl TeKyuleid ¥ NPOMEKYTOUHOM aTTECTALMU KYPCOBOH padoThl/MPoeKTa

Texymasi arrecranusi BbINOJHEHHS KYPCOBOii Cpoxu — cemecTp, | MakcumaiabHasi
padoThI/MpoeKTa yueOHAasi HeJleJis | olleHKa B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOM padoThl/MpoeKTa— He
NpeyCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHHS KYPCOBOH
PadoThI/MPOEKTA— 3AIMTBI — HE NIPEYCMOTPEeHO

4. KPUTEPUN U YPOBHU OLIEHUBAHUSA PE3YJIbTATOB OBYYEHUA 110
JAUNCHUIIVIMHE MOAYJIA

4.1. B pamkax BPC npuMeHsitoTcst yTBepKACHHBIC Ha Kadenape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OIICHUBAHUS JOCTHKCHHI CTYJEHTOB MO TUCIUILIMHE MOIYJs (Tabu. 4) B paMKax KOHTPOJIBHO-
OLICHOYHBIX MEPOIPHUATHH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHHUs
(MHIUKAaTOpaM).

Tabnuna 4
Kpurepuu oneHuBaHus y4eOHbIX JOCTHKEHNH 00y4alONIUXCS
PesyabTarhl Kpurepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha
o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPaM
3HaHU CryneHT AeMOHCTpHUPYET 3HAHUS M IOHUMaHKE B 00J1aCTH U3Y4YEHUS Ha

YPOBHE YKa3aHHBIX MHIUKATOPOB W HEOOXOAMMBIE ISl MPOIOJIKECHUS
Oo0y4YeHHs W/MJM BBIIOJHEHHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO()ECCHOHANBHON IS TETBHOCTBIO.

Ymenus CryneHT MOXET MPUMEHSATh CBOM 3HAHUS U MMOHUMaHUE B KOHTEKCTaX,
IPE/ICTABICHHBIX B OICHOYHBIX 3a/IaHUAX, JAEMOHCTPHPYET OCBOCHHUE
YMEHUH Ha ypOBHE yKa3aHHBIX WHAWKATOPOB U HEOOXOIUMBIX IS
IPOJODKEHNsT OOy4YeHHSI W/WIIM BBIITOJIHEHUS TPYJOBBIX (YHKUIUH H
JICHCTBHI, CBSI3aHHBIX C MPO(EeCCHOHATLHOM JIeATEIHHOCTBIO.

OmbiT /Bafgenue CTyZeHT IEeMOHCTPUPYET ONBIT B OONAacTH H3Y4YEHUS Ha YPOBHE
yKa3aHHBIX WHAUKATOPOB.




Jlpyrue pe3yabTaThl

CTYI[CHT ACMOHCTPUPYCT OTBCTCTBCHHOCTH B OCBOCHHU PE3YJILTATOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.

CryneHT crnocoOeH
(hopmyHUpoBaTh BBIBOBI B 00JIACTH U3YUYCHUSI.

CTyAeHT MOXKET cOO0MIaTh MPETOAABATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHE ¥ YMEHHS B 00JIACTH M3YYCHHUSI.

BBIHOCUTL  CYXICHUSA, [A€JIaTb OLCHKU U

4.2 J1nst oLleHUBaHUs YPOBHS BBIIIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEICHUN KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJI) HCIOJb3yeTCs
yHHMBEpcalibHasl mKasna (Tadi. 5).

Tabmuna 5

IIxaja oeHUBAHUA JOCTHKEHHUS Pe3yJIbTaTOB 00y4eHHsl (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHEH J0CTHKEHHS Pe3YJIbTATOB 00y4eHus1 (MHIUKATOPOB)
Ne Conep:xaHue ypoBHA IkaJa oneHUBAHUA
n/n BBINOJIHEHHS] KPUTEPHS TpaauumnonHas KauyecTBenHasn
OlleHUBAHNS Pe3YJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepUCTH
o0yueHus K2 YPOBHS
(BBINOJIHEHHOE OIIEHOYHOE
3a/laHme)

1. PesynbraThl 00y4yeHus OtinyHO 3auTeHo Bricokuit (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6annoB)
MOJTHOM 00beMe, 3aMeYaHUul HeT

2. Pe3ynbrarer oOydenwus Xoporo Cpennuii (C)
(MHIUKATOPHI) B LIETIOM (60-79 Ganmnos)
JIOCTUTHYThI, UMEIOTCSI 3aMEYaHMsl,
KOTOpBIE HE TPEOYIOT
0053aTeJILHOrO YCTPaHEHUs

3. PesynbTatel o0yueHus Y 10OBIIETBOPUTEIIBHO [Toporossrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6annos)
IIOJIHOM Mepe, €CTh 3aMeYaHMsl

4. OcBoeHue pe3ynbTaToB 00yUCHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHJIMKATOPAM, HO 3a4TEHO (H)
MMEIOTCS CyIIeCTBeHHBIC OIMOKU U | (MeHee 40 6aioB)
3aMeuaHusi, TpedyeTcs 1opadoTKa

5. Pe3ynbrar 00yueHus: He JOCTUTHYT, HenocrarouHno cBuaeTenbCTB Her pe3ynbraTa
3aJIaHUE HE BHIIIOJHEHO JUTSI OTICHUBAHUS

5. COJIEPXKAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN 11O
JAUCHUIIVIMHE MOAYJIA

5.1. OnucaHue ayIuTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH MO JAUCHUILIHHE
MOYJIsl

5.1.1. n[)le\'Tl'l‘leCKHE/CeMl'lHleCl\'l'le JaHATUA

[IpumepHBIi IEpeYEeHb TEM




1. OcobeHHOCTH IPOrpaMMHUPOBAHUS BCTpauBaeMbIX cU-cTeM. Cpelia U HHCTPYMEHTBI
pa3paboOTKH BCTpauBae-MbIX CUCTEM. ApXUTEKTypa KoHTposuiepoB ARM u AVR. 2. Bektop
npepeiBaHuil. Pa3paboTka qu3aiiHa KOHTPOJI-JIEpHOTo NpriiokeHus. [{upposbie BBIX0IbI U
BXO/Ibl. AHAJNIOTrOBbIE BBIXO/IbI U BX0OJIbl. [IlupoTHO-UMIynbcHas Moayssinust 3. PaboTa ¢
cepBOKOHTposuiepamu. Pabora ¢ 3HKOaEpa-MHu.

[TpumepHbIe 3a1aHus

[TporpamMmmupoBaHue BCTPaMBAaEMbIX CHCTEM C MCIIOJIb30BaHUEM s13bIKa C.

Maroyxuanue yncia NalvHAPOMOB U KBaJIpaTOB B CIIydalHBIX CIIOBaX. BepXHsis oLeHKa.

Maroxxuanue BCTpeur (pUKCUpOBaHHOTO MOJCIOBA: MACCUB I'PAHUL, MHOTOUJIEH MPaHUILL U
dopmyna

['yn6aca-O1bbKKO

Pabota c akcenepomerpamu, rupocKoriaMu U Mar-uutomerpamu. Pabdora ¢ aucruiesimu. Pabora ¢

USB-ycrpoiictBamu. PaboTa ¢ ceTeBbIM agantepom.

LMS-mnardopma — He mpeycMoTpeHa

LMS-mardopma — He mpeaycMOTpeHa

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEpPONPUSTHH H CPeACTB
TeKylero KOHTPOJIs M0 JUCHUIINHE MOLYIs

PaznoypoBHeBoe (nu¢pepeHpoBaHHOE) 00yUEHHE.
ba3sosblii

5.2.1. lomamnss padora
IIpuMmepHBIii TIepeYeHb TEM
1. [TogkaroueHne yCTpOMCTB K KOHTpOJLIEpaM
[TpumepHBbIe 3a1aHusA
Hanucats nporpaMmy, BBIITOJIHSAIOILYIO CIELYIOIINE ACUCTBUS: CUUTHIBAHNE JAHHBIX C
HHKOJICPOB JIBUTATEIIEH, IOTUPOBAHNE TaHHBIX B (hailsl, BBIYMCICHUE TPOMICHHOTO My TH,
BBIUMCJIEHHE TEKYIEW CKOpocTH, nogaya (npu nomoiu [IIMM) ynpasistomux cCUrHaiaos Ha
JIBUTATEIIH.
LMS-nnatdopma — He nperycCMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OICHOYHBIX MEPONPUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHHILIHHE MOAYJIS

5.3.1. 3auer

Crnucok npuMepHBIX BOIIPOCOB

1. 1.0cobeHHOCTH POrpaMMHUPOBaHUs BCTpauBaeMbIX cucTeM 2.Cpelia 1 HHCTPYMEHTHI
paszpabotku 3.Apxutekrypa koHTposumiepoB ARM u AVR 4.Ilpumenenue 3meMeHToB si3bika C B
8 mporpaMMUpPOBAaHUHU BCTPAUBAEMbIX CUCTEM 5.BekTop mpepbiBaHuil U €ro BIUSHUE Ha paboTy
nporeccopa 6./lu3aiftH KOHTpoILIepHOTro npuiokeHus 7.1{udpoBbie BEIXOABI U BXOIbI
8.AHanorosble BBIXO/IbI ¥ BX0/Ibl 9.}cronbp30BaHNE KOHTPOJUIEPOB JUIsl OCYILIECTBICHHUS
HIMPOTHO-UMITYJIbCHON Moyisiunu 10.Crienuguka padboThl ¢ CEpBOKOHPOILIEPAMHU
11.Cnenuduka padotsl ¢ 3ukoaepamu 12.Crienngurka paboThl ¢ aKCeIepOMETPaMH,
rupockonamu u MarauutomeTpamu 13.Criennduka padots! ¢ aucmiesmu 14.Cnenuduka paboTbl
¢ USB-ycrpoiictBamu 15.Crnenuduka paboThl ¢ CETEBBIM aaNTepOM



LMS-mnardopma — He npeaycMOTpeHa

5.4 Coaep:xanne KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI 110 HANIPABJIEHUSIM
BOCIIMTATEIbHOM JeSITeJIbHOCTH

Hanpasnenue Bun Texnonorus KoMmrerei PesynbTar KonTposabHo-
BOCIIUTATEIbHON | BOCHHUTATEIbHOW | BOCHUTATEIBHOMN st bl OLICHOYHbIE
JeSITeJIbHOCTH JeSITeNIbHOCTH JIeSITEJIbBHOCTH o0OyueHus MepOonpusTHS
1eJIeHanpaBIeHHA [TK-4 3-2 JomarHsist pabota
s pabota ¢ 3auer
uHpopmanuen TexHonorus [IpakTuueckue/cem
[IpodeccuonanbH .
JUTST CaMOCTOSTEIIbHOM WHAPCKUE 3aHATHS
0€ BOCIIUTAHHE
WCIIOJIb30BAaHUS B | paOOTHI
MPAKTUYECKHUX
EJSIX




