MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.06 MeTtoapl onTUMHA3aniu

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh
15.03.04 ABTOMATU3AIA TEXHOJIOTUYECKUX TTPOITECCOB 1

T~ A T T A T N

HanpanenHocts (mpoduiib)
15.03.04 ABTOMATUZAIIA TEXHOJIOTUYECKUX [TPOOECCOB U

IMTPON3BOJCTB
dopma 00yueHus OYHas
['ox Habopa 2019
‘} guenreun | nstwan LOKYMEHT MOAMUCAH
1: nnnnnnnnnnnnnnnnnnnnn SNEKTPOHHOW NOANMUCHIO

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaH/.(Qu3.-Mar.HayK, no1eHT, JIrobanoBa Anna [llonomMoBHa

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

OCHOBHOH LI€bI0 TUCIUILIMHBI SIBISIETCS OOyY€HHE OCHOBAaM COBPEMEHHBIX
CPEJICTB U METOJOB TEOPUU ONTHUMHU3ALMHU U UX HCIOIb30BAHUIO B MareMaTH4eCKOM
MOJIENUPOBaHUH U pa3padoTke ACY TEXHOJIOTHYECKUMHU POLECCAMH.

JlaHHas1 QUCLMIUIMHA MMEET HE TOJIBKO TEOPETUYECKYI0, HO M MPAKTUYE-CKYIO
HAlpaBJICHHOCTb W BKJIIOYAaCT B ce0S TOJNHBIM LUK YHUCIEHHOIO aHauu3a
ONTUMU3ALMOHHOW MOJENH - OT TEOPETUYECKUX OCHOB YMCIEHHBIX METOJOB OI-
TUMM3ALUH 10 TPAKTUYECKON pean3aluy aroputMoB Ha OBM.

1.2 3apauu u3yyeHus JUCUMIIMHBI

3agaun M3y4deHUs NAHHOM JUCUMIUIMHBI COCTOSAT B (DOPMHUPOBAHMM 3HAHUIA,
yMEHUM, HaBbIKOB B cOOTBeTCTBUM ¢ TpeOoBanusmu OI'OC BIIO. K ocHOBHBIM
3a71a4aM JUCLMIUIMHBI OTHOCSTCS CIAEAYIOIIHE:

- O3HAaKOMJICHHE C OCHOBHBIMH TOJIOKEHHUSIMH TEOPUU ONMTHUMHU3AIINU.

- TpuoOpeTeHHWe HaBBIKOB B (OpPMYIUPOBKE MPUKIAIHBIX 3ada4  C
WCIIO0JIb30BAHUEM ONTUMHU3ALIMOHHBIX MOJIEIIEH.

- OCBOCHHME MaTE€MaTHYEeCKUX METOJOB PEIICHUs] ONTUMHU3AIMOHHBIX 3a1ad.

- OBJIQJICHUE HaBBIKAMU TPAKTUYECKOTO MPUMEHEHHUS YHUCIECHHBIX METOJIOB
ONTUMU3ALUHU JJIs1 PELICHUS TPUKIIAIHBIX ONTUMHU3AIMOHHBIX 3371a4.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO JUCUHHUILIUHE
(MOyJ/10), COOTHECEHHbIX ¢ IUIAHMPYEMbIMHM Pe3yJbTATAMH  OCBOCHHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninunHe
OOCTUWXEeHNA KoMmneTeHunmn

JOIIK-1: cnnoco0HOCTH MCTI0JIB30BATH OCHOBHbIE 3AKOHBI €CTECTBEHHO-HAYYHbIX
JUCIHUILINH B IPO¢)eCCHOHAIBbHOM 1eITeIbHOCTH

JIOIIK-1: cmocoOHOCTH OO0111ee TOHATHE O 3a7a4axX OITHMU3ANNA
HUCITIOJIB30BAaTh OCHOBHBIC MCTOIILI 6C3YCJIOBHOI>'I OIITUMHU3AIINHU

3aKOHBI €CTECTBEHHO-HAYYHBIX JluneitHoe MporpaMMHUpOBaHHE

JUCHUIIIIUH B OpHCHTHpOBaTBCSI B OCHOBHBIX 3aJa4ax OIITUMU3aAlluN
npodecCuoHATBLHOM Pemrare npocTreiiniye 3a1a4i ONTUMHUA3ZALNT
ACATCIIbHOCTHU HpOBOI[I/ITB YUCJIICHHBIN 9KCHICPUMCHT C ITOMOLIBIO

MaTeMaTH4eCKUX M OOIENHKEHEPHBIX TaKETOB
MIPUKJIAAHBIX POTPAMM

[IpakTryecku UCT0JIB30BaTh 3HAHUS B CBOEH
npoeCCUOHANTBHOM JesITEILHOCTH U BO BCEX cdepax
00IIIeCTBEHHON W WHIUBUYyATbHOM KU3HU
HaBpikamu JIoTH9HOTO (hOPMYIIUPOBAHUS M OTCTAUBAHUS
COOCTBEHHOTO BHJICHHSI pacCCMarpruBacMbIX MTpoOIeM
HaBpikamu co3ianust MpOrpaMMHBIX MPOTYKTOB IS
pelIeHUs IPOCTEHIINX 3a/1a4 ONITUMHU3AINH
HaBpikamu mpakTHYECKOro MPUMEHEHUS YUCICHHBIX
METOJI0B ONTUMU3ALMH ISl PEIICHUS TPUKIATHBIX
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OIITUMU3AIIWMOHHBIX 3a1a4

IIK-3: roTOBHOCTHIO IPUMEHSATH CIIOCO0ObI PAIIMOHAJIBHOI0 UCIOJIb30BAHUSA
ChIPbEBbIX, JHEPTeTHYECKUX U IPYTUX BHI0B PECYpPCOB, COBPeMEHHbIE€ METO/IbI
pa3padoTKu MAJIOOTXOHBIX, JHEProcoeperaoInX U IKOJIOrH4eCKH YUCThIX
TeXHOJIOTH, CPeACTBA ABTOMATH3ALMH TEXHOJIOTMYECKUX MPOLECCOB U MPOU3BOICTB

[IK-3: rOTOBHOCTBIO IPUMEHSATH
CHocoObI PAMOHATBHOTO
UCIIOJIb30BAHUS CHIPbEBBIX,
SHEPreTUYECKUX U IPYTHX
BUJIOB PECYPCOB, COBPEMEHHBIE
METO/Ibl pa3paboTKH
MaJ00TXO/JHBIX,
SHEProcOEeperaIInX 1
9KOJIOTUYECKU YUCTBIX
TEXHOJIOTUI, CPEJCTBA
ABTOMATH3ALUH
TEXHOJIOTMYECKUX MPOLIECCOB U
IIPOU3BOZICTB

Meroas! JUCKPETHON ONTUMU3ALUN

Henunelinoe nporpammupoBanue

JluHamMn4ecKoe nporpaMMHUpOBaHUE
OpueHTHPOBATHCS B OCHOBHBIX 3a7a4aXx ONTUMH3ALNN
Pemars npocreimme 3a1a4u ONTUMU3ALUN
[IpoBOANUTH YMCIEHHBIN SKCIEPUMEHT C IIOMOLIBIO
MareMaTH4ecKuX U OOIEHH)KEHEPHBIX ITaKETOB
MIPUKIIQIHBIX [IPOTPaMM

IIpakTyecku UCIIONB30BaTh 3HAHKS B CBOCH
npodeccrnoHanbHON AESITETLHOCTH U BO BCeX cepax
OO0IIECTBEHHON U MHIUBUAYATbHOMN KU3HU
Hasbikamu JiorugHOro OpMyJIMPOBAHUS U OTCTAUBAHUS
COOCTBEHHOTO BHJICHUS pacCMarpuBaeMbIX Ipodiem
HaBpixamu co3manust IpOrpaMMHBIX IIPOAYKTOB JUIS
pelIeHus MPOCTEUIINX 3a/1a4 ONTUMU3ALUN
HaBpikamu npakTH4ecKOro NpUMEHEHNs] YUCIEHHBIX
METOZ0B ONTUMHU3ALNHN JJIsl PELIECHUs IPUKIIAIHBIX
ONTUMU3ALMOHHBIX 33/1a4

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

S3BIK peanu3anuu TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs ¢ npuMmenenueM D0 u JIOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=9863.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

SansaTusg
CamMmocTosTeabHas
JIEKITHOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bceero yucrne B Bcero yucrne B Bcero yucne B Bcero YHUCIie B
anocC anocC 3nocC DUOC
1. BBejleHne B TEOPMIO ONNTHMHU3AUM
1. ITousTHre o 3amavyax ONTUMU3AIAN 2
2. HeoOGxoauMpble M TOCTaTOYHBIC YCIOBHSI SKCTPEMYyMa 2
3. 4
4. MeTtobl 6€3yCITOBHOM ONTHUMM3AINH 2
5. MeTtoapl MHOTOMEPHOM 0€3yCIOBHOM ONTUMHU3AIIUN 4
6. MeToapl 0THOMEPHOM 0€3yCIIOBHOM ONTUMH3AINH 4
7. 10
2. JIuHeliHOE MPOrpaMMHUPOBaHHE
1. ITocTanoBKa U CBOMCTBA 33124 JUHEWNHOTO )
IPOTPaAMMHUPOBAHUS
2. 10
3. CuMIekc-MeTo ] U Teopus ABOWCTBEHHOCTH 2
4. Mopenu TuHeNRHOTo mporpaMMupoBanusi. TpaHcropTHas >
3amaua




5. CuMIjIekc-MeTOI

6. MoJien TMHEMHOro MPOrpaMMHUPOBAHUS

7. TpancriopTHas 3aa4ya

8.

3. HesqinHeliHOE MpOrpaMMupOBaHHE

1. [TocranoBKa 3a1auy HETMHEHHOTO MMPOTPaMMHUPOBAHUS U
METOJI MHOXKHUTEJIEH Jlarpanxka

2. 3aga4u HEIMHEMHOrO NporpaMMupoBaHust. MeTon
MHOXxHTeNnel Jlarpanixka

3.

4. Kpurepuii ontumanbHocTd Kyna-Takkepa. 3agaun
BBIITYKJIOTO [TPOrpaMMHPOBaHUS

5. 3amauu BBIMYKJIOTO MPOTPaMMHUPOBAHUS

6.

4. 3agaum JTUCKPETHON ONTHUMHU3ALMHU M JTHHAMUYECKOe MPOrPaAMMHUPOBAHUE

1. 3agaum qUCKPETHON ONTUMU3ALIMHI

2

2. CeTeBbl€ 3a1a4y OIITHMHU3AIIU

3.

4. Meroa AMHAMUYECKOTO NPOrpaMMHUPOBAHUS

5. MeTon TMHAMHUYECKOTO TPOrpaMMHUPOBAHUS

6.

Bcero

18

36

54




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

1. Cyxapes A. I'., TumoxoB A. B., ®enopos B. B. Kypc MeTo0B onTumMu3amm:
[yaebHnoe nmocobue](Mocksa: duszmariur).

2. JIro6anoBa A. I11. MeToasl onTumu3zauu: yueo. nocooue(KpacHospck:
'ALIMu3).

3. Py6an A.M1. MeTtonb! onTuMu3aiiuu: yaeoHoe mocodue [1yst GakamaBpoB u

MaructpoB Harp. 220100 «CucremHsli aHanu3 U yrpasieHue», 230100
«udopmarnka u BeuucauTeIbHaAs TeXHUKa», 230400 «HdopmaroHHbIe
cucTtemsl U TexHoaorum», 231000 «ITporpammHas nHKEHEPUSD |
(Kpacnosipck: CDY).

4. [TanTeneeB A.B., JleroBa T.A. MeToabl onTUMHU3ALNY B IPUMEPAX U 33/1a4aX:
y4de0. mocobue Ui CTYISHTOB BRICIINX TeXH. y4e0. 3aBenenmii(MockBa:
Bricmas mikona).

5. ['ongapoB B.A. Meroap! ontuMuzaiuu: yaedHoe rmocodue.; gomymeno Y MO
JUISl CTYZICHTOB BBICIIMX yueOHbIX 3aBeaeHuii(M.: FOpaiir).

6. Yepnopyukwuii . I'. MeTosl onTUMU3AINH U TPUHATHUS pELICHUN: yueo.
nocobust aiist By30B(Cankt-IlerepOypr: Jlans).

7. Axynuu N.JI. Maremarndyeckoe nporpaMMHUpOBaHUE B IPUMEPax U 3a/1a4ax:
yue6. nocooue(Cankr-IlerepOypr: Jlans).

8. Kapmanos B.I'. Maremarndeckoe mporpaMMupoBaHue: y4ed. mocooue
(Mocka: ®©USMATIJINT).

9. [TanteneeB A. B. Metoasl ontumu3zanuu. [Ipaktuueckuii Kypc: yueOHoOe
nocobue ¢ MyabTUMeaANa corpoBoxaeHneM(Mocksa: M3narensckas rpymnmna
"Jloroc").

10.  Cemenkun E. C., Cemenkuna O. 3., Autamomkut A. H., Tepckos B. A.,
TeiHuenko B. B. Metopl onTuMHU3aiiu: 31eKTPOH. y4e.-MEeTO/I. KOMILIIEKC
nucuurinHbl(KpacHosipek: UTIK COY).

4.2 JIM1eH3UOHHOE U CBOOOXHO PacCHpOCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHoe
olecrevyeHne, HA KOTOPOe YHHBEPCUTET HUMeeT JHLEH3HI0, 4 TAKKe CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecreyeHune):

1.  WHurerpupoBanHas cpena nporpammupoBanus Visual C++.
2. Ilaker nmpukmagasix mporpamm MathCad.
3. Tlaker mpuknanusix mporpamm Microsoft Office.

4.3 UnTepHeT-pecypchl, BKIOYasA NMpodeccuoHalbHble 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

1.  WudopmaunonHas cripaBoyHas cuctema oudnunorexku COY

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.



6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi AJIsl OCYLIECTBJICHUS
00pa30BaTEJBLHOIO MPOLECcca MO AMCHUILIHHE (MOLY.II0)

Jlnist ocyiiecTBIeHUST 00pa3oBaTeIbHOTO Mpoliecca Mo JUCIUIUIMHE He00X0oauMa
ydeOHast ay TUTOPHUS JTsl IPOBEACHMSI JISKIIMIA U MTPAKTHUECKHUX 3aHATHH. TeKyIiero
KOHTPOJISI U IPOMEXKYTOUHOM artectanuu. [lomenenre 10KHO OBITh
YKOMIUIEKTOBAHO CTICIUATU3UPOBAHHON MEOEIIbI0 U TEXHUYECKUMU CPEICTBAMU
o0yueHwUsl, CyXalMMHU I IPEACTaBICHNs yueOHON HHPOpMaK OOJIBIION
ayauropun. [Tomernenus 1 caMOCTOSITeNTbHOM paboThI 00YJArOIINXCS JIOJKHBI
OBITH OCHAIIIEHBI KOMITBIOTEPHON TEXHUKON C BOBMOYKHOCTBIO MOJIKJIFOYEHUS K CETH
«MHaTepHeT» 1 obecrieyeHuEM 0CTYMa B JIEKTPOHHYIO HHPOPMAIIMOHHO-
oOpazoBarenbHyto cpeny COY. DneKTpoHHO-OMOIMOTEYHAs CUCTEMA U
AIIEKTPOHHA UH(POPMAIMOHHO-00pa3oBareabHas Cpeia A0 KHbBI 00eCIeuynBaTh
OJTHOBPE-MEHHBIH JIOCTYI HE MeHee 25 MPOILEHTOB 00yYaroIINXCS.
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