MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBenytowmin kacegpon
MporpammmnpoBaHnsa n MHPOPMALMOHHBLIX TEXHOIOMMIA

z@/ npogp. Maxopmose C./[,
03.05.2023

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDBI

51.B.05 OcHoBbl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHUS

. Kog 1 HanmeHoBaHue HanpaBrneHUAa NOAroToBKU/cneunanbLHOCTU:
09.03.04 lMporpammMHasa MHXeHepusi

. Mpodmnb noaroroBku/cneymnannsaums:

MHdOopMaLMOHHbIE CUCTEMbI U CETEBLIE TEXHOMOMK

. KBanndmkaumnsa (cteneHb) BbinyckHuKa: bakanasp

4. dopma obyuyeHua: O4yHas

. Kacbenpa, otBevarowan 3a peanusauuio AUCLUUNIINHDbI:
MporpammMmmnpoBaHnsa N MHOOPMAaLMOHHbBIX TEXHOMOMIN

. CoctaBuTenu nporpammsl: 4.7.H., npod. Ymxkos M.W.

. PekomeHpgoBaHa:

HMC ¢-Ta koMmnbloTepHbIX Hayk, npoTokon Ne 7 ot 03.05.2023

. YueOHbIN roa: 2025-2026 CemecTtp(bl): 6



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

Ll,eJ'IbI'O OaHHOIo Kypca 4aBlideTcqa n3yydyeHne CtygeHtamMmm OCHOBHbIX NMPUHUNMMNOB pa60TbI Cc

Fpa(bM‘-leCKVIMI/I NPUNOXeHNAMN MNpoEeKTUpPOBaHNUA.

OcHoBHble 3agauun KypcCa:. TMnoHMMaHune

OCHOBHbIX MPUHLMMOB MPOEKTUPOBaHUS; yMeHne cosgaBaTb 2D- m 3D-mogenu o6GbekTos;
yMeHMe OCyLLeCTBNATbL NOArOTOBKY rpadouyeckmx JOKYMEHTOB AN nevaTtu.

10. MecTo yyebHOM AnCUMNNUHBLI B cTpyKType OOI:

YyebHaa pgucumnnmHa OTHocuTCAa K Yactu 6noka b1, dopmumpyemon y4dacTHUKamu
obpasoBaTenbHbIX OTHOLLIEHWI.

11. MnaHupyemble pe3ynbTaTbl 00y4YyeHUs No AucuMnnuHe/MoAynio (3HaHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C NfIaHUpPyeMbIMM pe3ynbTaTaMu OCBOEHUA obOpa3oBaTenibHOMU
nporpaMmmbl (KOMMNETEHLUAMU BbINYCKHUKOB):

Kog S EEREE Koga(bl) WHankaTop(b!) lMnaHnpyemble pesynbTaTbl 0Oy4yeHUs
KOMMNEeTEHL MM
MK-2 CnocobeH MK-2.1 PaspabatbiBaeT nnaH | YmeThb:
BbINONHATb TecTUpoBaHus, pa3pabaTtbiBaTb NiiaH TECTMPOBaHWS,
TectupoBaHue MO u BbINONHAET BbINONHATbL NOCTPOEHUE TECTOBbIX
aHanuaupoBaTb NoOCTpOEeHWE TECTOBbLIX | CriyyaeB
nony4yeHHble cny4vaes.
pesynbTarthbl. MK-2.2 Cos3gaeT nporpammbl YmMeTb:
ans co3fasaTb nporpammbl A51s
aBTOMaTU3MPOBAHHOIO | aBTOMaTU3MPOBAHHOIO TECTUPOBAHUSA
TECTMPOBAHUS.
MK-2.3 BbinonHseT YMeThb:
TEeCTMpOBaHue B BbINOMHATL TECTUPOBAHME B
COOTBETCTBMM C COOTBETCTBUM C Nf1AaHOM
nnaHom.
MK-2.4 AHanuanpyet YmeTb:
pe3ynbTathbl aHanuaupoBaTb pe3ynbTaThbl
TECTMPOBaHUS. TECTMPOBaHUS
MK-4 CnocobeH MK-4.2 MpoekTnpyet 3HaTb:
BbINONHATb CTPYKTYpPbl JaHHbIX U OcHoBHbIe cMOco6bl NPOEKTUPOBaHMS
npoekTupoBaHue 6a3 gaHHbIX. CTPYKTYP AaHHbIX U NPOrpaMMHbIX
Mno. MK-4.3 MpoekTnpyet WMHTEepEeNCcoB B rpadon4eckmx
nporpaMmmHble NPUNOXeHUAX NPOEKTUPOBaHNS.
UHTepdenchl.
YMmeTb:
Cos3paBaTb CTPYKTYpbl AaHHbIX U
nporpaMmmMHble UHTepdencol B
rpacomyecKnx NPUNOXeEHUsX.
BnageTtb:
6a30BbIMY NPAKTUYECKMMMN HaBbIKAMU
pa3paboTkn CTPYKTYP OAHHbIX 1
NporpamMMHbIX MHTEPGENCOB B
rpacnyecKknx NPUNoXeHmsx
NPOEKTUPOBaHUS.
MK-10 | CnocobeH MK-10.1 | YctaHaBnuBaeT OC, YmeTb:
HaCTPOMUTb U CYB[, npuknagHoe YcTaHaBnuBaTb W HAcTpamBaTb
yCTaHOBUTb Mno. rpadomyeckne NpUoXeHus
onepaLnoHHY0 NPOEKTUPOBAHUS.
cuctemy, CYB[, MK-10.2 | HactpanBaet Bnagetsb:

npuknagHoe MO,
Heobxoaumoe ans
bYHKUMOHMPOBAHUS
nC.

npuknagHoe MO.

HaBblkaMmy HacTpomnkn rpadonmyeckoro
NPUNOXeHWs NPOEKTUPOBaHUS.




HasBaHue

Kog e Kogn(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4YeHUs
MK-16 | CnocobeH MK-16.1 | OnucbiBaeT
onpenenaTb cocTas nocrefoBaTesnlbHOCTb
n BbIMNOJIHEHUA
nocrnegoBaTenibHOCT onepauui no coéopy,

b BbIMOJIHEHUA
onepauuin no cbopy,

perncTpauum,
noaroToBke,

pervcTpaumm, KOHTpOno, Nnepegave,
noaroToBke, obpaboTtke n
KOHTpOnIO, oTOOpaXxKeHuto
nepegave, nHdopmaumm.
obpaboTke n
oTOGpaXKeHnto
MHopMaunn.

MK-19 | CnocobeH MK-19.1 | ObBecne4vnBaeT cbop

npoBoguTb cbop,
aHanu3 n obpaboTky
Hay4HO-TEXHNYECKON
(Hay4HOR)
NHcpopmaumu,
Heobxoammon Ans
peLueHus
npodeccuoHarnbHbIX
3agauv,
NoCTaBMNEeHHbIX

Hay4HO-TEXHUYECKON
(Hay4yHOR)
MHpopmaumn,
Heobxoaumon ans
peLueHus 3agaq
nccrneaoBaHus,
NOCTaBMEHHbIX
cneunanucTom donee
BbICOKOM
KBanudukaumm.

cneunanucTom [MK-19.2
©ornee BbICOKOM
KBanudmkaumm

lNpoBoAUT NepBUYHbIN
aHanus n obobueHne
OTEYECTBEHHOIO U
MEeXayHapOAHOro
onbiTa B
COOTBETCTBYIOLLIEN
obnactun
uccrnegoBaHumn

12. O6bem gUCUNNNUHBLI B 3a4€THbIX eanHuLax/yac. (s cootBeTcTeBUM ¢ yu. nnaHom) — 2 / 72.

Popma npomMeXXyTo4yHoM aTrecTauum — 3ayeT

13. Bugbl yue6HOM paboThbl

TpyooeMKkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam

6 cem. = —

AyanTopHbIE 3aHATUSA 32 32 - -

nekuuu - - - -

B TOM 4ucne: npakTnyeckue 16 16 - -

nabopaTtopHble 16 16 - -

CamocTtosaTenbHasi paborta 40 40 - -

B TOM 4ucrie: KypcoBas pabota (NpoekT) - - - -

dopma NpomMexyTo4HOM aTTecTaLmm _ _ _ _
(3a4et — 0 yac. / akzameH — 0 4yac.)

UToro: 72 72 - -




13.1. CopepkaHne AUCLUNIIUHBI

Peanusauuns
pasgena
Ne HanmeHoBaHve pasgena OUCLMNIUHGI C
CopgepxxaHve pasgena gUCLMNIVHbI
n/n OVCLMNITUHBI MOMOLLbIO
OHMNanH-Kypca,
QYMK

1. Ilekuunm

1.1 | Het |

2. lpakTuyeckune 3aHATUA

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3. llabopaTopHbie paboTbl

3.1

3.2

3.3

3.4

3.5

3.6

3.7

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue Tembl CamocTosi-

MpakTn- Jlabopa-
n/n (pasgena) oncumMnmHbI Jlekummn TenbHas Bcero
yeckune TOPHbIE paBora
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WToro: - 16 16 40 72

14. MeToan4yeckue ykasaHmMA Ans o6y4aroLWmMXCcA No OCBOEHUIO AUCLUMIIUHDI

PekomeHayetca paboTa C KOHCMEKTaMu fekuun, npe3eHTauMOHHbIM MaTepuanom,
BbINOSIHEHME BCeX nabopaTopHbIX M KOHTPOSbHbIX paboT, 3agaHui Tekylen aTTecTauuu.
Y4yebHble N mMeToaudeckme maTtepuansl No AUCUMNNMHE pasMelleHbl Ha CeTEBOM AUCKe,
AOCTYNHbIM Ha NtoBOM KOMMbIOTEPE B NnokanbHon cetn OKH.

15. lNepeyeHb OCHOBHOM W [OOMNOJSIHUTENLHOW NUTEpPaTypbl, PECYpPCOB WHTEpPHET,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHas nuTepartypa:

Ne

MNcToYHMK
n/n

1




Ne
n/n

NcTouHnk

2

0) pononHUTenbHasa nuTeparypa:

Ne
n/n

NcTouHnk

MaLMOHHbIe 3NEKTPOHHO-00pa3oBaTesbHble pecypchl (OduUmManbHble pecypcbl UHTEPHET):

NcTo4uHnk

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns AN CaMOCTOATENIbHOW PaboTbl

17

18

Ne
n/n

NcTo4uHnk

1

2

. WHdopmMaumoHHbIe TexHoONnorMu, wucnosnb3yemMmble AN peanu3auum y4yebHoOWM
AUCLUUNSINHBLI, BKNKOYass nporpaMmmHoe obGecneyeHue U MHGPOPMaALMOHHO-CNPaBOYHbIE
cuctembl (NMpu Heo6xXOAMMOCTH)

Ne
HanmeHoBaHne
n/n
1
2
3
4
. MaTepMaano-TeXHqucxoe obecneyeHue AUCUUNIIUHDbI:
Ne
HanmeHoBaHne
n/n
1 MynbTumeauiHasa nekunoHHas ayauTtopus (kopn. 1a, ayg. Ne 479 vnu gpyrasi nogxogsiwasi): pabovee
mMecTo npenopasaTens: NK-Intel-i3, npoekTop, BUAeOKOMMYTATOP, MUKPOHOH, ayanocuctema,
cneumanvanpoBaHHas Mebernb: JOCKN MeNoBbIe 2 LWT., CTOMbl U CTYNbs/NaBKu B KONIMYECTBE,
OO0CTaTOYHOM AN pa3MeLLEHUsI NOTOKa CTYAEHTOB; Bbixof B IHTEpHET, focTyn K dhoHAam y4ebHo-
METOONYECKON AOKYMEHTALMN U SNEKTPOHHBIM U3AaHUSAM.
2 KomnbroTepHbin knacc (kopn. 1a, aya. Ne 382-385 vnu gpyrmne nogxogsawume): MK-Intel-i3 16 wr.,

cneumanuanpoBaHHas Mebenb: Jocka MapkepHasi 1 WT., CTOMbI U CTYNbs B KONMYECTBE, [OCTAaTOMHOM
AN pasMeLLeHns akageMmnyeckor rpynnel (NoArpynnbl) CTyAEeHTOB; Bbixod B IHTepHeT, 4oCTyn K
doHaam y4eBHO-MeTOONYECKON AOKYMEHTALMUM U SNEKTPOHHBIM U3OaHUSIM.

19. OueHo4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEeNn 1 NPOMEXYTOYHOWN aTTecTauumn

MopsSAOK OLEHKM OCBOEHUs obyvawlwmumuica yvyebHOro MaTepuana onpegensiercs
coAepkaHueM crieayoLmx pa3aenos AUCLUUNIUHBIL:

HaumeHoBaHne Muankatop(bl)
I_'I\}Ig_l pasgena AucuMnnHbI KOMMHQ?L?H' [OCTUXEHNs CUEHTAELS € oz
(mogyns) 4 KOMMNEeTeHL MM
1 MK-2 MK-2.1, MK-2.2, MK-2.3 | NpakTnyeckoe 3agaHve 13
MK-4 MK-4.2, MK-4.3 nyHkTa 20.1 (KOHTPOMb U OLEeHKa
MK-10 MK-10.1, MK-10.2 3TanoB BbINOSHEHUS)
MK-16 MK-16.1
MK-19 MK-19.1, NMK-19.2




2 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTnyeckoe 3agaHve n3
MNMK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPOMb M OLEeHKa
MK-10 MK-10.1, MK-10.2 3TanoB BbIMOIHEHMS)
MK-16 MK-16.1
MK-19 MK-19.1, NMK-19.2
3 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTtnyeckoe 3agaHve U3
MK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPOSb M OLEHKa
MK-10 MK-10.1, MK-10.2 3TaroB BbINOJIHEHNS)
MK-16 MK-16.1
MK-19 MK-19.1, NMK-19.2
4 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTtnyeckoe 3agaHve n3
MK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPOSb M OLEHKa
MK-10 MK-10.1, NK-10.2 3TanoB BbINOMHEHNS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2
5 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTnyeckoe 3agaHve u3
MNK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPOMb M OLEHKa
MK-10 MK-10.1, MK-10.2 3TarnoB BbINOJIHEHNS)
MK-16 MK-16.1
MK-19 MK-19.1, NMK-19.2
6 MK-2 MK-2.1, NMK-2.2, MK-2.3 | Mpakrtnyeckoe 3agaHue us
MK-4 MK-4.2, NMK-4.3 nyHkta 20.1 (KOHTPOMb U OLeHKa
MK-10 MK-10.1, MK-10.2 3TanoB BbINONHEHMS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2
7 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTnyeckoe 3agaHne n3
MK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPONb 1 OLEHKa
MK-10 MK-10.1, NK-10.2 3TanoB BbINOIHEHNS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2
8 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTnyeckoe 3agaHne n3
NK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPONb M OLEeHKa
MK-10 MK-10.1, MK-10.2 3TanoB BbINONHEHMS)
MK-16 MK-16.1
MK-19 MK-19.1, NMK-19.2
9 MK-2 MK-2.1, NMK-2.2, MK-2.3 | MpakTtnyeckoe 3agaHue u3s
MK-4 MK-4.2, MNMK-4.3 nyHkTa 20.1 (KOHTPOMb U OLEeHKa
MK-10 MK-10.1, MK-10.2 3TanoB BbIMOHEHNS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2
10 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTnyeckoe 3agaHne u3
MNK-4 MK-4.2, NMK-4.3 nyHkTa 20.1 (KOHTPOMb M OLEeHKa
MK-10 MK-10.1, NK-10.2 3TanoB BbINOIHEHNS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2
11 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTnyeckoe 3agaHne u3
NnK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPOMb M OLEeHKa
MK-10 MK-10.1, MK-10.2 3TanoB BbIMOHEHMS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2
12 MK-2 MK-2.1, MK-2.2, MNMK-2.3 | MNpakTnyeckoe 3agaHve u3
MK-4 MK-4.2, MNMK-4.3 nyHkTa 20.1 (KOHTPOMb U OLeHKa
MK-10 MK-10.1, NK-10.2 3TanoB BbINOIHEHMS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2
13 MK-2 MK-2.1, MK-2.2, MK-2.3 | MNpakTnyeckoe 3agaHne n3
NK-4 MK-4.2, NK-4.3 nyHkTa 20.1 (KOHTPOSb M OLEHKa
MK-10 MK-10.1, NK-10.2 3TanoB BbIMOIHEHMS)
MK-16 MK-16.1
MK-19 MK-19.1, MNMK-19.2

MpomexyTouHas aTTectauus

dopma KoHTpons — 3a4eT

Mo pe3ynbTaTam BbINOSHEHNS
KypCOBbIX 1 NabopaTopHbIX
pabot




20. TunoBble OLEHOYHbLIE cpeAcTBa M MeToAMYEeCKMEe MaTepuanbl, onpegensiowme
npoueaypbl oLeHMBaHUA
20.1 TeKyWwyMn KOHTPOJIb YyCNEeBaeMoCTH

KOHTpOJ'Ib ycnesaemMoCT no AncumniimHe oCywecTBndaeTCAa C NOMOLLBbIK KOHTPOMA BbINOJTHEHUA
00s13aTENbHbIX NPaKTU4EeCKnNX 3agaHun. I'Iepet-leHb 3aJaHuni:

Ne

a/n 3agaHue
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20.2 NMpomexyToyHaa aTTrectaums

[ns oueHvBaHWsA pe3ynbTaTtoB 00y4YeHMs Ha 3a4eTe UCMOoNb3YTCA cneayoLime cogepxaTtenbHble
nokasaTtenu (popmynumpyeTcsi C y4eTOM KOHKPETHbIX TpeboBaHWN ANCUUNIUHDI):

1) 3HaHMEe TeopeTU4EeCKNX OCHOB Y4eDOHOro martepuarna, OCHOBHbIX OMpeAdeNieHWr, MOHATUIA WU
NCNonb3yemMon TEPMUHONOINK;

2) ymeHve npoBoauTb 060CHOBaHME 1 NpeacTaBneHne OCHOBHbIX TEOPETUYECKNX U NPAKTUYECKMX
pe3ynbTaToB (TEopem, anroputMoB, METOAMK) C UCMOMb30BaHMEM MaTeMaTUyecKUX BbIKNagok, 6nok-
CXeM, CTPYKTYPHbIX CXEM U CTaHOAPTHbIX ONUCAHWUIA K HAM;

3) ymeHne cBa3biBaTb TEOPUIO C NPaKTUKOW, WUNMOCTPUPOBaTh OTBET nNpuMepamu, B TOM 4ucne,
COBCTBEHHbBIMW, YMEHWNE BbISABNATb M aHaNM3nMpoBaTb OCHOBHbIE 3aKOHOMEPHOCTU, MOSTyYEHHbIEe, B TOM
Jyucne, B Xoae BbINOMHEHUSA NabopaTopHO-NPaKTUYECKNX 3a4aHun,;

4) ymeHvne OBOCHOBbIBaTb CBOW CYXAEHWS U NPOMECCMOHanbHy0 MNO3NLMI0 MO u3naraemomy
BOMpocCY;

5) BnageHne HaBblkaMy NPOrPaMMUPOBAHUSA N IKCMEPUMEHTUPOBAHUSA B pamMKax BbINOSIHAEMbIX
nabopaTopHbIX 3agaHU;

PasnuuHble KOoMOMHaUMM NepeyvnCrieHHbIX MNokasaTenewn OnpeaenstoT KpUTepUM OLEeHUBaHUS
pe3ynbtaToB 06y4yeHus (COPMMPOBAHHOCTU KOMMETEHLUNI) Ha 3a4eTe:

— BbICOKMI (yrnybneHHbIN) ypoBeHb CCHOPMUPOBAHHOCTN KOMMNETEHLNI;

— MOBbLILWEHHbIM (NPOABUHYTLIN) YPOBEHE COOPMUPOBAHHOCTN KOMMETEHLINIA;

— NOpPOroBbIN (6a30BbIN) YpOBEHb COOPMUPOBAHHOCTU KOMMETEHLNNA.

CooTHoLleHre nokasaTeneun, KpMTEPUEB U LIKanbl OLeHMBaHWS pe3ynbTaToB obydeHus Ha 3adyeTe
npeacraBneHo B cnegytoLwen tabnuue.

YpoBeHb
. cchopmmpoBaH LLikana oueHok
KpuTepun oueHMBaHNS KOMNETEHLNI
HOCTU
KOMMeTeHLUun

CTyoeHT BnageeT OCHOBHLIMM MOHATUSIMWM Y4eOHOW OUCLUMIMHSI, MoporoBbin 3avet
MOXET MOSICHUTb OONbLUMHCTBO MPUHLUMOB Ha npumepax; caan YPOBEHb
GonbLIYI0 YacTb NPAKTUYECKUX 3a4aHUN.
CTyoeHT nyTaeTcs B OCHOBHbIX MOHATMAX Y4eOHOW ANCUUMIUHBI, He - Heszauer
MOXET NPUBECTU NPUMEPHI; HE caan BOoMbLUYI0 YacTb NPAKTUYECKNX
3aaHun.







