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1. llesu u 3212494 AU CIUILIHHBI

Lenb TUCHUIUIMHBI - HAYYUTh CTYJIEHTOB paboTaTh B COBPEMEHHBIX IPOAYKTaX
IPOrpaMMHUPOBAaHUS CUCTEM yIIpaBiIeHHs. 3agadn AUcHUIUIMHEbL: 1. [Tonyuyenue 3HaHmit 0
METOJaX MPOEKTUPOBAHMS IPOrPAMMHOI0 00€CIeYeHUsI aBTOMATU3UPOBAHHBIX CUCTEM
00paboTku HH(popManuu 1 ynpasieHus. 2. [lonyyeHue yMeHHil 1 HABBIKOB TPUMEHEHUS
CPEJICTB MPOEKTUPOBAHMSI MPOTPAMMHOI0 00€CTIEYEHUsI AaBTOMAaTU3UPOBAHHBIX CUCTEM

00paboTKu UHGOPMAITUHU U YIIPABICHUS.

Kparkoe cogepkaHue TUCHMIIIMHBI

CoBpeMeHHOE TPOrpaMMHOE U allliapaTHoe obecreueHrne cucteM ynpasieHus. [1opTer
BBOJIa U BBIBO/IA MUKPOKOHTpOLIepa. OCHOBHBIE 3IEMEHTHI ITPUEMA U Mepeadn JaHHBIX
MexX Iy HudpoBbIMU ycTpoiicTBaMu. [IporpammHubie cpencTBa 0OMEeHa TaHHBIMU MEXITY
U (POBBIMHU YCTPOMCTBAMH M METO/IbI KOHTPOJIS LIETOCTHOCTH JIaHHBIX. CTIOCOOBI
noJy4eHus] HHPOPMAIIMK C TUITOBBIX U3MEPUTEIBHBIX yCTPOUCTB. [Iporpammubie
cpencTa 00paboTku u3MepuTenbHOU nHpopmaru. CriocoObl yrpaBieHUs TUTTOBBIMU
UCIIOJIHUTENBHBIMU yCTpoiicTBaMuU. [IporpaMmHbIe U annapaTHbIe CPEICTBA YIIPABICHUS
TUIOBBIMH HCIIOJIHUTEIIbHBIMU YCTPONCTBAMM.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS

AUCIHUIIINHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OII BO (xomneTeHun)

[Inanupyemslie pe3yiabTaThbl
00y4eHus 10 TUCLUILIINHE

[1K-1 CriocobeH ocBanBaTh METOMUKHU
MIPOSKTUPOBAHHUS ITPOTPAMMHOTO 00€CTICUCHIS

3HaeT: METO/bl IPOEKTUPOBAHUS TPOIPAMMHOTO
o0ecrieYeHNs: aBTOMAaTH3UPOBAHHBIX CHCTEM
00paboTKu HHGOPMAIIMK U YITPABICHHS

YMeeT: MpUMEHSTh CPECTBA IPOSKTUPOBAHUS
IPOrpaMMHOT0 00eCTIeYeH s aBTOMAaTU3UPOBAHHBIX
cucteM 00paboTKH HH(OPMAIMK U YIPABICHUS
MeeT nmpakTUYeCKuil OIbIT: PabOTHI B
COBPEMEHHBIX TPOIYKTaX MPOTrPAMMHPOBAHHS
CUCTEM YIPaBICHUS

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH,
BUJIOB paboT yueOHOro IiaHa

[TepeyeHp MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

Apxutektypa 9BM,

AJITOPUTMBI X METOIBI TIPECTABICHUS
rpadguyeckor HHPpOpMaInu,

OCHOBBI TEXHOJIOTUY MHTEPHETA BEIICH,
Maremarudeckasi JIOTUKa U TEOpHUS alTOPUTMOB,
Teopust, METOIBI M CPEICTBA MTAPATIICITLHOM
00paboTKu MHGOPMALIHH,

CTpYyKTYpHhI B aITOPUTMBI 00paOOTKU JaHHBIX,
XpaHUIuIIa JaHHBIX,

OCHOBBI MaTeMaTHIECKOTO MMPOTPAMMHPOBAHHSI,
CucreMbl aHaJTUTHYECKUX BBIUMCICHHIH,

ba3bl JaHHBIX,

dopmanuzanys nHOOPMAIMOHHBIX MTPEICTABICHHIA

[IporpaMMHO-arapaTHbeIe CpeICcTBa
ABTOMAaTH3UPOBAHHBIX CHCTEM 00pabOTKH
WHGOPMAITIH U YIIPABICHUS,

MareMaTu4ecKue MOJIeN I OObEKTOB U MPOIIECCOB,
[IpoekTHpOBaHKE aBTOMATH3UPOBAHHBIX CHCTEM
00paboTKu MHPOPMALIMK U YTIPABICHUS,

OCHOBBI aBTOMATH3UPOBAHHOTO TIPOSKTUPOBAHUS




|1/1 npeoOpazoBaHuit

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

Teopwust, MeTOIIBI M CpECTBA MAPALICIIBHOM
00paboTku HHpOpPMAIIH

3HaeT: crocoObl OpraHN3alui COBPEMEHHBIX
MHOTOIIPOLIECCOPHBIX BHIYMCIUTEIIBHBIX CUCTEM;
TEXHOJIOTHIO MPOEKTUPOBAHUS ITapaJIEIbHbIX
QITOPUTMOB; METO/bI U CPEACTBA pa3pabOTKH
MapaJuleIbHbIX IPOrpaMM YMeeT: IPUMEHATh Ha
[pPaKTUKE METOBI U CPEICTBA Pa3pabOTKU
napajuleJIbHbIX porpamm VMeer npakruyeckui
OIIBIT: Pa3pabOTKHU MapajljieNbHbIX IPOrpamMMm ¢
ucnosiab3oBaHueM crangapra OpenMP

dopmanuzanysi ”HGOPMAIIMOHHBIX MTPEACTABICHHUI
1 ipeoOpazoBaHuit

3HaeT: s3bIKK (hopMaTu3aiy (yHKIMOHAIBHBIX
creurpuKauii; MeToab! GopManbHOro
[peICTaBICHNUs NH(POPMALIMOHHBIX 00BEKTOB U
[POLIECCOB, CIIOCOOBI MX MapaMeTPU3ALIH C
[IPUMEHEHUEM JUCKPETHON MaTeMaTUKU YMeEeT:
a/IeKBATHO UCIIOJIb30BaTh U 00OOCHOBBIBATh
NpUMEHsIeMbIe METOABI (POPMATBHOTO
npeAcTaBiIeHns HHPOPMAIIMOHHBIX 00BEKTOB U
[IPOLIECCOB U CIIOCOOBI UX MapaMeTpHU3aLH,
IPUMEHSS. MaTEMAaTUYECKUHN anmnapaTr JUCKPETHON
MaTeMaTuKy VIMeeT MpakTHYeCKUH OIbIT:
pa3paboTKu GOPMaIbHOIO OMMCAHUS
UH(QOPMAITMOHHBIX 0OBEKTOB HCIIONB3Ys
MaTeMaTU4eCKUH anmnapar JUCKPETHON MaTeMaTHKU

X paHWINILA TAHHBIX

3HAET: OCHOBBI IPOCKTUPOBAHUS U UCIIOIb30BAHUS
XpaHI/IHI/IH_I JAHHBIX YMGCTZ HUCIIOJIB30BAaTh
MPOTPpaMMHBIE CPEACTBA JIsl TOCTPOCHHUS
COBpeMeHHHX XpaHI/IJII/IH_[ JaHHBbIX, a TaAKXKC
W3BJICUCHUST HHOOPMAITMHN M3 XPAHWIIUII TaHHBIX
1151 TIOCIIeAyolero ananusa Mimeer npaktuueckui
ONBIT: TPOCKTUPOBAHUE XPAHWIHII TAHHBIX

MaremaTnueckas JIOTuKa 1 TCOPHUA aJITOPUTMOB

3HAET: TEOPETUYECKUE OCHOBBI MAaTEMATHYECKOU
JIOTUKHU ¥ TEOPUU AJITOPUTMOB; alITOPUTMUYECKHE
CUCTEMBI U X XapaKTEPUCTUKH; METOJbI U IPUEMBbI
dbopmanu3amy 3a/1a4; METObI MOCTPOCHUS
PACCYXIECHUM U JIOTUYECKUX KOHCTPYKIUIA; METOIbI
(dbopMaNTbHOTO MPEACTABICHHUS U IIOCTPOCHUS
QJITOPUTMOB YMEET: CTPOUTH (OpMalIbHbIE
T0KA3aTeIbCTBA U BBIBOJIbI; IEPEBOJUTH HA
(dbopManbHbIN SA3bIK COAEpKATEIbHBIE
MaTeMaTU4YE€CKUE YTBEPKACHHUS; IPOBEPATH
MCTUHHOCTb YTBEPKICHUMN, 3aIIMICAaHHBIX Ha
(opmManbHOM sI3bIKE; BBIpaOaThIBaTh BApUAHTHI
[peanu3anuy aropuTMOB peleHus 3aaa4 Mmeer
MPAKTHYECKHUI OMBIT: PEeIICHUs TPOOIEMHBIX 33134,
TpeOYIOIUX MPUMEHEHHE JIOTUKO-MaTeMaTHYeCKOrO
arnmapara

(OCHOBBI MAaTEMATHYECCKOTO MporpaMMHpPOBaHUA

3HaeT: METOAbI MAaTEMATHYCCKOI'O




[IPOrpaMMHUPOBAHUS PEIIEHUS OCHOBHBIX KJIACCOB
PKCTPEMaJIbHBIX U ONTUMHU3AIMOHHBIX 3a7a4 YMeEeT:
perarh 3a1a4u NpoeCCHOHABHOM IeATETHPHOCTH
METOAaMU JIMHEHHOT0, HEJIMHEHHOTO U
IMHAMHAYECKOro Imporpammuposanus Hmeer
MPaKTUYECKUH OIBIT: PEIICHHS 3aa4
npohecCHOHANBHON eATeTFHOCTH B COBPEMEHHBIX
MIPOTrPAaMMHBIX MPOYKTAX MAaTEeMAaTUYECKOTO
[pOrpaMMUPOBAHUSA

CucTeMbl aHATUTHYECCKUX BBIUMCIICHHI

3HaeT: METOIbI PeIIeHUs 3a7a4 MPOPEeCCUOHATBLHOM
NEATEILHOCTH C MPUMEHEHUEM CUCTEM
AQHAJIUTUYECKUX BBIUMCICHUN YMEET: peliarh
3a1a49 PO(HEeCCUOHAIBHON JESTETHHOCTH B
COBPEMEHHBIX MPOrPaMMHBIX ITPOIYKTaX
QHAJIMTUYECKUX BhIUKMCIeHUN IMeeT mpakTuiecKui
ONBIT: UCIIOJIB30BAHUS ITPOTPAMMHBIX CPEJICTB JJISt
BBITTOJTHEHUS AHAJTUTUYECKUX BBIYUCICHUN TIPU
pelIeHnu 3a1a4 MpodeCCUOHABHOM IEATENHHOCTH

AJNTOPUTMBI U METOJIBI TIPE/ICTABICHUS
rpadudeckoil nHGopMaLuu

3HaeT: MEeTObI M TpUEMBI (hopMalIn3alluy 3a/1ay;
METOZbI U CPEACTBA IPOEKTUPOBAHUS
POTrpaMMHOTI0 o0ecriedyeHnss YMeeT: BEIOUpaTh
CpelcTBa peanu3aii TpeOOBaHUH K
POrpaMMHOMY 00€CIIeUeHHI0; BhIPA0aThIBATh
BapHAHTHI peaIn3aluy MPorpaMMHOIO
o0ecrieyeHNs; IPOBOAUTH OLIEHKY U 00O0CHOBaHUE
PEKOMEHAYEMBIX penieHui liMeer mpakTnyeckui
OTIBIT: Pa3pabOTKU U COIIACOBAaHMS TEXHUYECKHX
crenuguKanuii Ha MPOrpaMMHbIE KOMIIOHEHTBI U UX
B3aMMOJECUCTBHE C apXUTEKTOPOM IIPOIPaMMHOIO
oOecrieueHus

Apxurexktypa O9BM

3HaeT: OCHOBHbBIE CBOMCTBA Xa0OBOW apXUTEKTYpPHI
KOMIIbIOTEpA; MPUHLUIIBI Pa0OTHI ¥ B3aUMOJICHCTBHE
APXUTEKTYpPHBIX KOMIIOHEHTOB KOMIIBIOTEpa 00IIETO
Ha3HAYEHUS; IPUHIIAIIBI MUKPOIIPOIPaMMHOM
peann3anuy KOMaH 1, KOMaH/bl, 3TaIlbl UX
BBITIOJIHEHHS; CUCTEMBI KOMaH/l; OPTaHNU3aLHIO
NaMsATH KOMIIBIOTEPOB; TPUHLIUIIBI
WH()OPMAITMOHHOTO 0OMEHa; HHTEP(EHCHI
(BHYTpEHHME U BHEIIHKE); B3aUMOAECHCTBUE C
nepuepruitHBIMU YCTPOMCTBaMH; BOZMOXHOCTH
TUTIOBOM MH(POPMALTMOHHOW CHCTEMBI YMEET:
OINHUCHIBAaTh pabOTy U B3aUMOAEHCTBUE KOMIIOHEHTOB
APXUTEKTYPBI; B TOM YHCJIE Ha SI3bIKE BHICOKOTO
YPOBHS; aHAJIM3UPOBATh UCXOIHYIO TOKYMEHTALIHIO
MmeeTr npakTUYECKU ONBIT: ONUCAHUS
(YHKIMOHUPOBaHHS KOMIIOHEHTOB apXUTEKTYPBbI;
aHamM3a GyHKIMOHAIBHBIX M He()YHKIIMOHAIBHBIX
TpeOoBaHUI K MH()OPMAIIMOHHBIM CUCTEMaM

(OCHOBBI TEXHOJIOTUH HHTCPHCTA ;911978

3HaeT: BO3MOKHOCTH U OCOOCHHOCTH COBPEMEHHBIX
Y MIEPCIIEKTUBHBIX TEXHOJIOTUA UHTEPHETA BEILIEH
'YMeeT: mpoBOIUTH COOp U CHUCTEMAaTHU3AITHIO
TpeOOBaHUIl K MPOrpaMMHO-aINIapaTHON
APXUTEKTYpPE MHTEPHETA BEILIECH; BBISBIATH
B3aMIMOCBSI3U M TOKYMEHTUPOBATh TPEOOBAHUS K
MPOTPaMMHO-aNapaTHON apXUTEKTypPE UHTEPHETA

Bellel; BhIpaOaThIBaTh BAPUAHTHI peaIU3aluu




TpeOOBaHUIl K MPOrpaMMHO-aIapaTHON
ApXUTEKTYpEe MHTEpHETa Bellen Mmeer
[IPaAKTUYECKUH OIIBIT:

CTpyKTyphI H aNTOPUTMBI 00PaOOTKU JAHHBIX

3HaeT: 0a30BbIE CTPYKTYPHI JAHHBIX U OCHOBHBIE
QITOPUTMBI UX 00pabOTKHU YMeeT: BRIOUpaTh
ONTHMAaJIbHBIE AJITOPUTMBI JJIs1 PEILIEHUS TUIIOBBIX
3ajjad MPEeIMETHOM 001aCTH U OCYIIECTBIIATh UX
IpOrpaMMHYI0 peanu3anunto FiMeeT npakTuueckuii
OTIBIT: MPUMEHEHNE HauboJee pacpoCTPaHEHHbBIX
QJITOPUTMOB JUIsl pELIEHUS 3a/1a4 C UCTI0Ib30BaHUEM
CJIIO)KHBIX CTPYKTYP AaHHBIX

bas3nl TaHHBIX

3naet: apxutekTypy coBpeMeHHbIX CYB/] u nx
OCHOBHBIE XapaKTEPUCTUKH, METOIBI U CPEACTBA
MPOEKTUPOBAaHUA 0a3 JAHHBIX C YUYETOM 3aJJaHHBIX
KpUTEpUEB YMEET: aHAJIU3UPOBATH ITOCTABICHHYIO
3a/1a4y C LEJIBIO BBISBICHHS OCHOBHBIX CBOMCTB U
CTPYKTYpbI 0a3bl JaHHBIX U UHTEp(EICOB HOCTyNA B
Hell MimeeT mpakTHUeCcKuil ONBIT: pa3paboTKu
CTPYKTYpbI 0a3bl JAHHBIX U MOJIb30BATENBCKOTO
uHTep(deiica B COOTBETCTBUU C MOCTABICHHON
3ama4ei

4. O0béM 1 BUABI YUeOHOI padoTHI

OO0uast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3.e., 108 4., 20,5 4. KOHTaKTHOM

paboThl
Pacnpenenenue no cemectpam
Bcero B yacax
Bun yaeOHo# paboThI
4acoB Homep cemectpa
8
OO61mast TpyI0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopnvie 3aHAmMusL: 12 12
Jlexumu (JI) 4 4
[IpakTryeckue 3aHATUS, CEMUHAPHI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHATHi (I13)
JlaGoparopusie paboTsI (JIP) 8 8
Camocmosmenvuas paboma (CPC) 87,5 87,5
HOI[I:OTOBKa K J1a00paTOpHBIM 3aHATHUSAM, BHIIIOJHEHUE 76 76
3aJJaHMii ¥ TTIOJITOTOBKA OTYETOB
ITonroroBka K 3K3aMeHy 11,5 11.5
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH

5. Conep:kaHue IMCUUIIMHBI

No
paszenal

OO0beM ayTUTOPHBIX 3aHATHH 110

HaumenoBanue pasacioB AUCHUIIINHBI BHJaM B Jacax

Bcero JI 113 JIP

MUKPOIIPOILIECCOPHBIX YCTPONCTB

COBpCMCHHLIC CpeacTBa MMporpaMMupOBaHUs

3 1 0 2




2 |lIporpamMMHBI€ CpeacTBa OOMEHA JaHHBIMU 3 1 0 2
3 [IporpaMMHBIe cpecTBa 00pabOTKU U3MEPHUTETHHOM 3 1 0 )
nHGbOpMauu
4 HporpvaMMHme CpEeJICTBA YIPABICHUS UCTIOTHUTSITHHBIMU 3 1 0 )
YCTpONCTBAMU
5.1. Jlekuun
Ne Ne Kox-
nexummpasena HanmeHnoBaHue WU KpaTKOE Co/lepKaHHUe JIEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 CoBpeMeHHOE TPOrpaMMHOE U anmnapaTHoe 00ecTedeHre CUCTEM YIIPaBIICHUS. 1
[TopTel BBO/IA U BBIBOAA MUKPOKOHTPOJLIIEpA
OcHOBHBIE NIEMEHTHI IPUEMa U TIepeAadr JaHHBIX MKy HU(DPOBBIMU
2 2 |yctpoiictBamu. [IporpamMmmMHbIe cpeacTBa 0OMeHa JAHHBIMU MEKIY HU(POBBIMU 1
YCTPONCTBAMH U METOABI KOHTPOJIS HETOCTHOCTU JAHHBIX
3 3 CniocoObl mony4eHust UHGOPMAIIMU C TUITOBBIX U3MEPUTEIHHBIX YCTPOUCTB. 1
[TporpamMmMHBIe cpeaicTBa 00pabOTKH H3MEPUTENHHON HH(pOpMaIK
Crioco0bI yIipaBlieHUs] TUTIOBBIMU MCTIOTHUTEIHHBIMU YCTPOMCTBAMHU.
4 4  |[IporpamMMHBIE U allapaTHbIC CPEJCTBA YIPABICHUS TUITOBBIMU 1
WCTIOTHUTENFHBIMH yCTPONCTBAMHI
5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI
He nipenycmorpensl
5.3. JIabopaTropHbie padoThI
Ne Ne y Kox-
sansuspasicna HaunmeHnoBanue wim KpaTkoe coAep:kaHue 1adbopaTopHOi padoThI BO
4acoB
1 1 OcHOBBI pabOThI ¢ MUKPOKOHTPOJJIEPOM, MOAKIIOYEHHE TUITOBBIX YCTPOUCTB 1
WHAVKAIINA K MEKPOKOHTPOJUIEPY
2 1  |[[IporpaMMupOBaHHE aHAJIOTOBBIX M MU(PPOBBIX TOPTOB MUKPOKOHTPOILIEPA 1
3 2 |[IporpamMMupoOBaHKE MOCIEIOBATEIHHOTO TIOPTA BBOAA-BBHIBOA 1
4 2 ([IporpammupoBaHHe OOMEHA JAHHBIMA MEKY U(PPOBBIMHA YCTPOUCTBAMHU 1
5 3 [IporpamMmmupoBanue (b}jHKHI/If/'I MOJTy4eHus: UHPOPMAIUK C TUIIOBBIX 1
M3MEPUTENLHBIX YCTPOMCTB
6 3 |[[IporpammupoBanue GyHKIHH 00pabOTKHU U3MEPUTENHHON HH(DOpMaLIUN 1
7 4 HpOl"pleMI/IpOBaHI/Ie (GYHKIMA yIpaBIeHUs] TUTIOBBIMH UCTIONHUTEIBHBIMU 1
YCTpPOICTBAMH
[TporpammupoBanue GpyHKIMNA (OPMUPOBAHUS YIPABISIONIETO CUTHAA HA
8 4  |oCcHOBE HIMPOTHO-UMIYIHCHON MOIYNISALINU AJIs YIPABICHHS UCTIONHUTEIbHBIMU 1
yCTPOHCTBAMHU
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonnenne CPC
Crucoxk nureparypsl (C yKkazaHUEM Kon-
[TonBun CPC pas3zelos, miaB, CTpaHuIl) / cchuika Ha  [CeMmecTp| BO
pecypc JacoB
[TonroroBka K J1aOOpaTOPHBIM 3aHSTHSIM, 1. JlaBeiikun, M. H. IlporpammupoBanmne 8 76




BBIITOJTHCHHUC 3aI[aHPII>'I " MMOATOTOBKA OTYCTOB

MUKPOKOHTPOJIIEPOB ;| METOAMYECKHE
ykazaHus - c. 15-21, c. 48-61, c. 62-83, c.
102-107, c. 112-118, c. 125-131. 2.
boposckuii, A. C. [IporpammupoBaHue
MUKpOKOHTpoiepa Arduino B
H(}OPMAITMOHHO-YIIPABIIAIOIINX CUCTEMAX :
yaeOHoe mocobue - ¢. 6-22, c. 27-28, c. 42-
53 3. Bonoso3os, A. M.
MUKPOKOHTPOJIIEPHI IJIsl CHCTEM
aBTOMATHKH : yueOHoe mocobue - ¢. 59-97,
c. 105-119. 4. lllenuxos, E. C. [Ipumenenne
MMpOorpaMMHO-anmapaTHbIX cpeacTB Arduino

pu pa3paboTKe aBTOMATU3NPOBAHHBIX
CHCTEM CBETOBOM MHIMKAIIMU M BBIBOJIA
nH(popMaIuu : yaeOHoe mocoowue : B 2
JacTsx - ¢. 6-48.

HOI[I"OTOBKa K 9K3aMCHY

1. boposckuii, A. C. [IporpammupoBanue
MUKpOKOHTpoiepa Arduino B
WH(POPMAIIMOHHO-YTIPABIISIONINX CHCTEMAX !
yaeOHoe mocobue - ¢. 6-22, c. 27-28, c. 42-
53 2. JaBsiakun, M. H. IIporpammupoBanue
MUKPOKOHTPOJIJIEPOB : METOINYECKHE
ykazaHus - c. 15-21, c. 48-61, c. 62-83, c.
102-107, c. 112-118, c. 125-131.

11,5

6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHIOBOM CUCTEME OILICHUBAHUS PE3YJIbTATOB

y4eOHOH JESITeIbHOCTH 00y4arOIINXCS.

6.1. KonTpoabsusie meponpusitus (KM)

HasBanue
KOHTpPOJIBHOIO |Bec
MEpPONPUATHS

Ne | Ce- Bun
KM|mectp| KoHTpoOIs

Makc.
Oamt

[Mopsimox HauMcleHus: 6aIIOB

Yun-
THIBA-
eTCs B
ITA

Texymmii BelnonnneHne

0,1
KOHTPOJIb 3agadus Ne 1 ’

OOyuaromuiics momyyaer
WHANBUAyalIbHOE 3aJJaHue 110 TEME U
MPUCTYTACT K €ro BhIMOTHEHHIO. [Tocie
BBITIOJTHEHUS 3a/1aHUs 00yJarouiics
MPECTABISET MPENOaBATEIIO
PE3yBTAThI PEILICHUs 3aJa4l COITIaCHO
BapuaHTy 3ajaHus. [IpenonaBarens
MpoBepsieT paboTy BO BHEAYTUTOPHOE
BpEMSI U BBICTABIISIET OIICHKY.
BrinonmHeHHast paboTa OLIeHUBaEeTCs 110
NATHOATITEHON CHCTEME:

5 6asuIoB 3a BBIMOJIHEHUE PabOTHI O€3
OIINOOK;

4 Gasa 3a BBITIOJIHEHHUE PaOOTHI C
HE3HAYUTEILHBIMU OIINOKAMU;

3 Ganna 3a mpaBuibHOE BhINONHEHUE 60%

a0O0TEHI;

OK3aMCH|




2 Oajuia 3a mpaBwiIbHOE BhINosHeHuE 40%
paboTHI;

1 6ann 3a mpaBuibHOE BhINoHEHUE 30%
paboTHI;

(0 OanIoB 3a MPABUIHLHOE BBHIIOJTHEHUE
Menee 30% paloThl.

Texymni
KOHTPOJIb

Brinmonnenne
3amanus Ne 2

0,2

OOyyaronuiics moryqaeT
VHIMBUYaIbHOE 3a/IaHHUE 110 TEME U
[IPUCTYTIAET K €T0 BBINOIHEHUIO. [locie
BBITTOJIHEHUS 3a/IaHKsI 00yYaromuics
MPECTABIISET MPEIOaBaTEIIO
[PEe3YyNbTaThl PELICHNS 3a]]a4H COTIIAaCHO
BapuaHTy 3anaHus. [Ipenogasarens
poBepseT paboTy BO BHEAyAUTOPHOE
BpEeMsI U BBICTABIISIET OLICHKY.
BrinonHeHHast paboTa OLeHUBAETCs 10
MATUOAIITIBHON CUCTEME:

5 GaoB 3a BBIMIOIHEHUE paOOTHI Oe3
OIINOOK;

4 Gasia 3a BBINOJIHEHHE PAOOTHI C
HE3HAUYUTEILHBIMHU OIIMOKaAMH;

3 Gasuta 3a mpaBuiIbHOE BhITIONHEHUE 60%
paboThI;

2 GaJa 3a mpaBuiIbHOE BhINoIHEHHE 40%
paboThI;

1 6an 3a mpaBuibHOE BhINOTHEHUE 30%
paboThI;

0 6anIoB 3a MPAaBUWIIBHOE BHIMOJIHEHHE
MeHee 30% paloThbl.

OK3aMCH|

Texymni
KOHTPOJIb

Brinmonnenne
3aganug Ne 3

0,1

OOyyaromuics moxy4aeT
VHAVBUAYaJIbHOE 3aJaHUE 110 TEME U
[IPUCTYIIAET K €T0 BBINOIHEHUIO. [Tocie
BBITTOJIHEHHS 3a]IaHKsI 00yJaroImuics
[IpEJICTABISIET PENoAaBaTEII0
pEe3yabTaThl PEILICHUS 3aJaul COITIaCHO
BapuaHTy 3ananus. IIpenogasarens
poBepseT paboTy BO BHEAYAUTOPHOE
BpEMS U BBICTABIISIET OLIEHKY.
BrinonHeHHast paboTa OLEeHUBAETCs 10
MATUOAIITIBHON CUCTEME:

5 6anoB 3a BBIMIOTHEHUE paObOTHI 6e3
OIIUOOK;

4 Gasia 3a BBINOJIHEHHE PAOOTHI €
HE3HAYUTEIbHBIMU OILIMOKAMU;

3 Gauta 3a mpaBuiIbHOE BhINONIHEHUE 60%
paboThI;

2 GaJa 3a mpaBUIIbHOE BhINoIHEHUE 40%
paboThI;

1 6ann 3a npaBuiIbHOE BhIOIHEHUE 30%
paboThI;

0 6anIoB 3a MPaBUIIBHOE BHIMOJIHEHHUE
MeHee 30% paloTsbl.

OK3aMCH|

Texymuit
KOHTPOJIb

Brimonuenue
3agadus Ne 4

0,2

OOyuaromuiics Noay4yaeT
VH/IMBUyaIbHOE 3a/laHHE 10 TEME U
[IPUCTYIIAET K €70 BBINOIHEHUIO. [locie

BBINTOJTHCHMA 3a1aHUA 06y‘12[1-0H.[HI>1C5[

ODK3aMCH




MPE/ICTABIISCT MPETOAaBaTEIIO
PEe3yIBTAThI PEIICHHUs 3a]Ja4l COITIaCHO
BapHaHTy 3aaanus. [IpemonaBarens
MpoBepsieT paboTy BO BHEAYTUTOPHOE
BpEMSI U BBICTABIISIET OIICHKY.
BoinonHeHHast paboTa OLIeHUBAETCs 110
MATUOAITLHON CUCTEME:

5 6asuIoB 3a BBIMOJTHEHUE PabOTHI O€3
OIINOOK;

4 Gasa 3a BBITIOJIHEHHUE PaOOTHI C
HE3HAYUTEILHBIMU OIINOKAMU;

3 Gamna 3a mpaBuiIbHOE BhINoONHEHUE 60%
paboTsI;

2 Oajuta 3a mpaBuiIbHOE BhINonHeHue 40%
paboTsI;

1 Gann 3a mpaBuiibHOE BhINoNHEeHUE 30%
paboTsI;

0 GanoB 3a MPaBUIBLHOE BHITIOJHEHHE
Menee 30% paboThl.

Texymui
KOHTPOJIb

Brimonuenue
3aganus Ne 5

0,1

OOyyaromuiics momyyaer
VH/IWBUIYAIBHOE 3aJIJaHKE TI0 TEME U
[IPUCTYIIAET K ero BbinonHeHuto. [locie
BBITIOJTHCHUSI 3a7]aHUsT 00yJarOIIHIACs
[IPEICTABISET MPENOaBaTEIIO
[PE3YNBTaThI PEIMICHHS 3a]]a9H COTIIACHO
BapuaHTy 3aaaHus. [IpenonaBarens
MpoBepsIeT pabOTy BO BHEAYAUTOPHOE
BpEeMsI U BBICTABIISIET OLICHKY.
BrimonHeHHast paboTa OleHNBAETCS 10
NATHOAIIEHON CHCTEME:

5 6asuIoB 3a BBIMOJTHEHUE PaOOTHI O€3
OIIIMOOK;

4 Gasna 3a BBITIOJIHEHHUE PaOOTHI C
HE3HAUYUTEIbHBIMU OIINOKaMH;

3 Oasuta 3a mpaBuiIbHOE BhITIOTHEHUE 60%
paboThI;

2 Oajuta 3a mpaBuiIbHOE BhINoNHeHUE 40%
paboThI;

1 Gann 3a mpaBuiibHOE BhINoNHEHUE 30%
paboThI;

(0 GayIoB 32 MPABMIIEHOE BEHITIOTHEHHE
Menee 30% paboThl.

DK3aMCH

Texymuin
KOHTPOJIb

Brinonnenune
3agadus Ne 6

0,1

OOy4aromuiics moay4yaeT
WHINBUIyaTbHOE 33]JaHUE 110 TEME U
MPHUCTYMAeT K ero BhImoinHeHut. [loce
BBITIOJIHEHUS 3a7]aHUsT 00yUJarOIIHACs
Mpe/ICTABISAET MPENoAaBaTeIio
PE3YIBTATHI PEIICHUS 3a]]a4l COITIaCHO
BapHaHTy 3aAanus. [IpemonaBarens
MpOBePsIET pabOTy BO BHEAYTUTOPHOE
BpEMS U BBICTABIISIET OIICHKY.
BrimoHeHHast paboTa OIEHUBAETCS 110
MATUOAITIBHON CUCTEME:

5 GasuioB 3a BBIMOJIHEHUE PabOTHI O€3
OIINOOK;

4 Oajuta 3a BHIOJIHEHHE PabOThI C

OK3aMCH




HE3HAYUTEILHBIMU OIINOKAMU;

3 Gana 3a mpaBuiIbHOE BhINONHEHUE 60%
paboTsI;

2 Oajuta 3a mpaBuiIbHOE BhINonHeHue 40%
paboTsI;

1 Gann 3a mpaBuiibHOE BhINoNHEHUE 30%
paboTsI;

0 GamnoB 3a MPaBUIBLHOE BHITIOJHEHHE
Menee 30% paboThl.

Texymui
KOHTPOJIb

Brimonuenue
3aganus Ne 7

0,1

OOyyaromuiics momyyaer
VH/IWBUIYAIBHOE 3aJIJaHKE TI0 TEME U
[IPUCTYIIAET K ero BbinonHeHuto. [locie
BBITIOJTHCHUSI 3a7]aHUsT 00yJarOIIHIACs
[IPEICTABISET MPENOaBaTEII0
[PE3yNBTaThI PEIMICHHS 3a]]a9H COTIIACHO
BapuaHTy 3aaaHus. [IpenonaBarens
MpoBepsIeT pabOTy BO BHEAYAUTOPHOE
BpeMsI U BBICTABIISIET OLICHKY.
BrimonHeHHast paboTa OleHNBAETCS 10
NATHOAIIEHON CHCTEME:

5 6asuIoB 3a BBIMOJTHEHUE PaOOTHI O€3
OIIIMOOK;

4 Gasna 3a BBITIOJIHEHHUE PaOOTHI C
HE3HAUYUTEIbHBIMU OIINOKaMH;

3 Oasuta 3a mpaBuiIbHOE BhITIOTHEHUE 60%
paboThI;

2 Oajuta 3a mpaBuiIbHOE BhINoNHEeHUE 40%
paboThI;

1 Gann 3a mpaBuiibHOE BhINoNHEHUE 30%
paboTsI;

(0 GayIoB 32 MPAaBWIIEHOE BEHITIOTHEHHE
Menee 30% paboThl.

DK3aMCH

Texymui
KOHTPOJIb

Brimonuenue
3amaaus Ne 8

0,1

OOyyaromuiics momyyaer
WH/IWBUIYATBHOE 3a/IaHHUE IO TEME U
[IPUCTYIIAET K ero BbnonHeHuto. [locne
BBITIOJIHEHUS 3a7]aHUsT 00yUJarOIIHACs
[IPECTABISET MPENOaBaTEIIO
[PEe3YNBTAThI PEIICHHS 3a]]a9H COTIIACHO
BapuaHTy 3aaaHus. [IpenonaBarens
MpoBepseT paboTy BO BHEAYAUTOPHOE
BpEeMsI U BBICTABIISIET OLICHKY.
BrimonnneHHast paboTa OleHNBAETCS 10
MATHOAIIBHON CHCTEME:

5 GasuioB 3a BBIMOJIHEHUE PabOTHI O€3
OIINOOK;

4 Gasa 3a BBITIOJIHEHHUE PAOOTHI C
HE3HAUYUTEIbHBIMU OIINOKaMH;

3 Gasuta 3a mpaBuiIbHOE BBITIOTHEHUE 60%
paboThI;

2 Oasuta 3a mpaBuiibHOE BhINoHeHue 40%
paboThI;

1 Gann 3a mpaBuibHOE BhINoHEeHUE 30%
paboThI;

(0 GanIoB 3a MPABUIILHOE BBHITTOJTHEHUE
meHee 30% paboThl.

OK3aMCH|

IIpome-

DK3aMeHaIMOHHAas]

Ha »x3amene CTYACHT INIMCbMCHHO
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KYyTOUHas pabora OTBEYaeT Ha 2 BOIpOCa.

arTecTanus BoinonHeHHast paboTa OLIeHUBAETCs 110
MATUOAIITLHON CUCTEME:

5 6asuIoB 3a BBICOKHI YPOBEHB
BBITTOJIHEHHSI Pa0OTHI U MICUEPITBIBAIOIIHE
OTBETHI HA 3a/1aBa€Mble BOIIPOCHI.

4 Oasuta 3a ypOBEHB BBITTOJIHEHUST PAa0OThHI
BBIIIIE CPEJTHETO U MPaBUIIbHBIE, HO HE
[pPa3BEepHYTHIC OTBETHI Ha 3a/1aBacMble
BOIIPOCHI.

3 Gayuia 3a ypOBEHbB BBITTOTHEHUS paOOTHI
BBIIIIE CPEJTHETO U OTBETHI Ha 3a1aBaeMble
BOIIPOCHI C YIYIICHUSIMH U
HETOYHOCTSAMHU.

2 Oajula 3a CpelHUN YPOBEHb BBIIIOJHEHUS
paboThI U OTBETHI Ha 3a]]aBacMble
BOIIPOCHI C OIINOKaMHU.

1 Gan 3a HU3KUH YPOBEHD BBHITTOJTHEHHS
(paboThI 1 OTBETHI HA 33a]]aBacMble
BOITPOCHI C TPYOBIMHU OIITHOKAMHU.

(0 GamioB 3a rpyOble OLIMOKH MPHU
BBITIOJTHEHUH PabOThl M HETOCTATOYHBIH
ypOBEHb IOHUMAaHUS MaTepuara.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun
IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTaluU

Kpurepuu
OLCHUBAHUA

Ha skx3aMeHe mpoucxXoauT olieHUBaHHE YUeOHOM NesSTEIbHOCTH
o0yyJaronuxcs o AMCLUUIIIIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEHTHHIOBbIE MEPONPUATHA TEKYILETO KOHTPOIA U | oo o
MIPOMEKYTOYHOM arTectanuu. PeTuHr oOyyaromierocs mo 02526
JUCITUTUTMHE MOXKET (POPMHUPOBATHCS TOIBKO 10 Pe3yIbTaram e
TeKyIIero KOHTpoJist. CTyIeHT MOKET MOBBICUTH PEUTHUHT 32 CUET
MIPOXOXKACHHSI KOHTPOJIBHOTO MEPOIIPHUATHS POMEKYTOUHOM
aTTeCTallUu.

3K3aMeH
[Tonoxenus

6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB

Komnerennun Pesynprarel 00yueHus

3HAeT: METOBI IPOEKTUPOBAHHUS IPOrPAMMHOIO 00€CIIEYEHUS 1L LG

HK- 1 1 T T T
aBTOMAaTH3MPOBAHHBIX CUCTEM 00pabOTKH WHPOPMALIUH U YTIPABICHHS

'YMeeT: IPUMEHSTh CPEACTBA IPOCKTUPOBAHMS IIPOIPAMMHOIO

[TK-1 00ecTieueHNs aBTOMAaTH3UPOBAHHBIX CUCTEM 00paObOTKH HH(POPMAIIUU 1
yIIpaBICHUS

lMeeT mpakTU4eCKHii OMbIT: pabOThl B COBPEMEHHBIX MPOIAYKTaX 1L L

[1K-1

[MPOrpaMMHUpPOBaAHUA CUCTEM YIIPABJICHUA

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI



IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
Mertoauueckue ykazaHus 10 OCBOCHUIO TUCHUTUINHBI "COBpEMEHHbBIE
cpeacTBa mporpaMmmupoBanus cucreM yrpasienus" (s CPC) (B ToKaJIbHOM ceTH

1.

Kadeapsol)
2.

Meronnueckre ykazaHusi 10 OCBOEHUIO TUCHUIUIMHBI "COBpEMEHHbIE
CpeJICTBa MTPOTPAMMUPOBAHUSI CHCTEM YIIpaBieHHs" (B JOKAIbHOU CeTU Kadeaphl)

U3 HUX: yuebHO-Memooudeckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
MeToauueckne yka3aHus 10 OCBOCHUIO TUCUMILIAHBI "COBpEMEHHbBIE
cpenctBa mporpaMmmupoBanus cucteM yrpasienus” (st CPC) (B 1okaibHOM ceTu

1.

kadenps)

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne Buz peeypeas | bubnmuorpadudeckoe onvcanue
JTUTEPaTyphl AIIEKTPOHHON
bopme
DNEeKTPOHHO- )
OCHOBHAs = S JlaBbiaxuH, M. H. IIporpaMMmupoBanrue MUKPOKOHTPOJIEPOB :
1 TeDarvDa cHCTeMa Metonuueckue ykazanus / M. H. JlaBbiakun. — Mocksa :
patyp MUCHC, 2022. — 176 c. https://e.lanbook.com/book/305492
n3narenscTea Jlanp
DIEeKTPOHHO- BonoBo3oB, A. M. MUKpPOKOHTPOJIIEPHI AJISi CUCTEM
b OcHoBHas OonbIMMoTeYHAs aBTOMATHKH : yueOHoe mocodue / A. M. BomoBo3oB. — 2-¢
nuTeparypa cucrema n3., ucnp. u gom. — Bomorna : Uadpa-Urxkenepus, 2022, —
n3narenscTBa Jlans|168 c. https://e.lanbook.com/book/281222
MEKTpOHHO- Bopogcmu, A. C. IlporpammupoBaHue MUKPOKOHTpOJLIEpA
Arduino B uHGOPMAIIMOHHO-YIPABISIOIIUX CUCTEMAX !
OcHoBHas OnbImoTeuHas - .
3 Tenarvha cHcTeMa yaeOHoe mocobue / A. C. boposckwuii, M. 1O. lpetinep. —
patyp e e Tams |OPEHOYPT : OTY, 2017. — 113 .
a https://e.lanbook.com/book/110615
[[lenuxos, E. C. IIpuMeHnenue nporpaMMHoO-anmnapaTHbIX
DNEKTPOHHO- cpenctB Arduino mpu pa3paboTKe aBTOMaTH3HPOBAHHBIX
4 JlomonHuTeNbHAS [OUOTMOTEUHAS CUCTEM CBETOBOW MHIMKAIIMK U BBIBOJA HHPOPMALINH :
muTeparypa cucreMa yueOHoe nmocoowue : B 2 yactsax / E. C. lllenmnxos. — OpenOypr :
n3narenbeTBa Jlans |OI'Y, 2019 — Yacte 1 — 2019. — 127 c.
https://e.lanbook.com/book/159885

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Arduino LLC-Arduino IDE(6eccpouno)




[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEH/bI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii . 2'1 IPEyCTaHOBJICHHOE IPOrPpaMMHOE 00eCIIeUeHHE, UCTIOIb3yeMOe JIJIs
YA pa3JIMYHBIX BUJIOB 3aHATUI

[Ipaktuyeckue 629 [O9BM c nporpammubsiM obecnieueHrneM Arduino IDE mns
3aHATHS U ceMUHapHI |(30) [mporpaMMUpOBaHUS MUKPOIIPOILIECCOPHBIX YCTPOUCTB




