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1. Ilepedenb NJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIETeHIM A

®opmupyemast

KOMIIeTeHIHS (C yKa3aHHeM
KO0/12)

OIIK-20. Criocoben
MOHUMATh MIPUHLUIIBI PAOOTHI
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTMI U UCIOJIb30BAThH
UX JUIsl pelIeHns 3a/1a4
npodeccuoHanbHOM
JESITEIIBHOCTH

Koa n HaumeHoBaHue
HHIMKATOPA J0CTUKEHHUS
KOMIIeTeHIIUH

OIIK-20.1. BeicTpauBaet
poeCCUOHATILHYIO
JESITEIbHOCTh OMUPAasiCh Ha
OCHOBBI HH(POPMAITMOHHBIX
TEXHOJIOTHI U TPOrpaMMHBbIe

IIPOJYKTHI.

Pe3yabTaTsl 00yyeHus1
10 JMCIHHUITHHE
(MmoayJ110)

OO06yuaromuiics T0KeH:
[MOHUMATh MIPOTPAMMHBIE
OPOAYKTHI JIJIst
WCIIO0Ib30BaHUS B
npodeccuoHaTbHON
NeSATEeIbHOCTH

OIIK-20.2. Ucnonb3yeT
COBpEeMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH U MPOrPaMMHBIE
MPOYKTHI JIJIsl PeIICHUS 3a71a4
npodeccuoHanbHOM
JESTSIIbHOCTH.

OIIK-20.3. [IpuMeHseT METOIbI
MH(OPMALIMOHHBIX TEXHOJIOTHI
JUTSL PEIICHUS 3319
npodeccuoHanbHOMI
JESITEIIBHOCTH C UCIIOJIb30BaHUEM
MOJIy4YEHHBIX 3HAaHUH B 001acTH
(GyHaMEHTaJIbHBIX U
MIPUKJIATHBIX HAYK.

OO0yuaromuiics T0KEH:
0JIb30BaThCS
IPOrpaMMHBIMHU
POAYKTaMU B
npodeccuoHaTbHON
JIEATEIBHOCTH
OO0yuaromuiicst 10KEH:
00J1a1aTh METOJAMHU
HCITOJIb30BaHUS
IPOrPaMMHBIX TPOIYKTOB
B IpoeCcCHOHATBHOMN
JeATeIIbHOCTH

OIIK-5. Cnocoben paboTathb
C MPOrpaMMHBIM
obecrneueHreM oO0IIEero,
CIEIHAILHOTO Ha3HAYEHUS U
MOJICITUPOBAHMSI TOPHBIX U
Tre0JIOTHYECKUX 00BEKTOB

[TK-5. Cniocoben
pa3pabaThIBaTh TEKYIIHE U
HEPCIICKTUBHBIE MPOTPAMMBI
IO OIIEHKE PECYPCOB,
MOJICYETY U MepPEecUeTy
3aImacoB

OIIK-5.1. Brageet coBpeMEHHBIM
MIPOrpaMMHBIM O0ecriedeHuEM
00I11er0, CIIEIUATBHOIO
Ha3HAYECHHS U MOJICTTUPOBAHUS
TOPHBIX U T€OJOTHYECKHUX
00BEKTOB

OIIK-5.2. cionb3yer
(GYHKIIMOHAT U UHCTPYMEHTBI
KOMIBIOTEPHBIX CUCTEM ISt
penieHus: mpo(eccHoHaTbHbBIX

OO0yyaromuiicst TOMKeH:
HMEThH MOHATHE O SI3BIKE
pOrpaMMUPOBAHUS AJIs
MOJICIMPOBAHUS TOPHBIX U
Ire0JIOrHYECKUX 00OBEKTOB.

OO6yuaromuiicst 10KEH:
UCIIONIb30BaTh SI3BIK
MPOrpaMMUPOBAHUS IS
MOJCIIMPOBAHUSA T'OPHBIX U

3ajau. Te0JIOTHYECKUX O0BEKTOB.
OIIK-5.3. Hcnonb3yet B = OOyuarouuiics q0KeH:
npoQeCCHOHAIBHON paboTtarth sI3bIKAMU
JIEATEIIbHOCTH nporpamMmueie = [POrpaMMUPOBAHUA I
oGeceyen s o6mero, MOJCIMPOBAHNS TOPHBIX U
CHeLHAIbHOrO  HasHaueHuss u TCOMOTHYECKHX 00BEKTOB
MO/JICIIMPOBAHUS TOPHBIX u

Te0JIOTHYECKUX OOBEKTOB.

[1K-5.1. [IpuMeHsieT TEXHOJIOT I
MPOBECHUS, 00pabOTKH U
WHTEPIIPETAIIUU T€0JI0T0-
reousnveckux padoT B
npodeccHoHaNbHOMI
JIeSATeTLHOCTH.
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OOyyJaromuiicst TOMKeH:
TTOHUMATh CITOCOOBI
pa3paboTku
NEPCICKTUBHBIX IMPpOrpamMm
TI0 OIIEHKE PECYPCOB,
IIOJICYETY U IIEPECYETY



3armacoB
[1IK-5.2. IloarorasnuBaet OO0yuaromuiics T0KEH:
MaTtepHuabl, UCIIOJIb3yeMbIe MTPU KCII0Ih30BaTh CIIOCOOBI
pa3paboTKe mporpamm pa3paboTKu
reoJIOropa3BeI0YHbIX PaboT 1Mo MEePCIIEKTUBHBIX TPOTPaMM
MOJICYETY 3aMacoB U YIPABICHUIO | IO OLEHKE PECYpPCOB,
3amacamu. MOJCYETY U MEPECUETy
3amacoB
ITK-5.3. OcymectBisier OO06yuaromuiics T0KEH:
pa3pabOTKU MEPCHEKTUBHBIX paboTaTh METOIAMH
[POrpaMM I'€0JIOrOpa3BeJOYHBIX | Pa3pabOTKH
paboT ¢ 1eNbI0 YyTOUHEHUS MEePCIIEKTUBHBIX MPOTPaAMM
3aracoB YIJIeBOAOPOIOB Ha 0 OIIEHKE PECYpCOB,
TEPPUTOPHUU ACATEIHHOCTU MOJICUETY U MEPECUETy
OpraHu3aIiH. 3amacoB

2. lenu u MecTO AMCHUIINHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHON NPOrpaMMbl

Llenu u3y4eHus AUCUIUTUINHBL:

d OCBOCHHC U CUCTEMATHU3AIIU 3HaHHﬁ, OTHOCAIINXC K sA3bIKaM HpOFpaMMI/IpOBaHI/ISI;

. dbopMHUpoBaHHE HEOOXOIMMBIX 3HAHMW M YMEHUW JUISI MOJCIMPOBAHUS TOPHBIX U
Ire0JIOTHYECKUX 00OBEKTOB.

Hucuunnuna uzydaercs Ha 2, 3 kypcax B 3, 4, 5, 6 cemectpax

3. O0beM TUCHUILUIHHBI (MOYJIs) B 32a4€THBIX eTHHUIIAX C YKA3aHHEM KOJIUYeCTBA
aKajgeMHYecKUX UM ACTPOHOMHYECKHX YACOB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy
o0yJaromuxcs ¢ npenogaBaTeieM (M0 BUIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITETbHYIO
paboTy 00y4aommXxcs

O6mas Tpya0eMKOCTh (00beM) AUCHUIIIHNHBI COCTaBsAeT 432 akaj. u.

Bcero yacos
O0bem M CUMIIIMHBI 3aounas popma
o0yueHust
OO011ast TPYA0EMKOCTh AUCIUIITUHBI 432
Y4eOHbIX YacOB Ha KOHTAKTHYIO paboTy ¢ IpernoiaBaTeneM:
JIEKIUN 24
MPaKTUYECKHUX (CEMUHAPCKUX ) 26
npyrue ¢popmbl KOHTaKTHON paboTsl (PKP) 2,6
YueOHBIX YacOB Ha KOHTPOJIH (BKJIIOYAst Yachl TOATOTOBKH): 19,4
9K3aMeH
g depeHIIMPOBaHHbBIN 3a4eT
VY4eOHBIX YaCOB Ha CAMOCTOSATENIbHYIO paboTy 00y4arouxcs 360
(CP)
DopMbI KOHTPOJIA Cemectpsl
K3aMeH 4,6
Qg depeHIIMPOBAHHBIN 3a4eT 5




4. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIHYeCTBA AKAJeMHUYeCKHX YaCOB U BH/I0B Y4eOHbIX
3aHATHH

4.1. Pa3znenbl IUCHMILUIMHBI M TPYI0EMKOCTD 10 BUJIaM Y4eOHbIX 3aHATHH (B
aKaJeMHU4YeCKHX 4acax)

Buabl yueOHbIX 3aHATHI, BKJIOYAS
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcst

Ne HanmenoBanmue pa3znesa / TeMbl U TPYA0EMKOCTH (B 4acax)
n/n JTUCIHUIIINHBI KonrTakTHasi padora ¢
npenojaaBarTejiemM CpP
Jlek IIp/Cem Jlad
1 | OcHoBBI SI3bIKOB NPOrPAMMHUPOBAHMS 12 12 0 200

U MX MCINOJIb30BaHUE MPU U3YYEeHUH
(uznyecKux npoiueccon

1.1 | BBeneHue B sI3bIK NPOrpaMMUPOBAHUS 3 3 0 50
C++

1.2 Omnepatopsl s3bIKa IPOrPaMMUPOBAHUS 3 3 0 50
C++.

1.3 PemeHue HeIMHEHHBIX YpaBHEHUN 3 3 0 50
cpenctBamu C++.

1.4 BplunciieHue UHTETPAJIOB. 3 3 0 50

2 | O0OpadoTka 3KCTIEPUMEHTATbHBIX 12 14 0 160

JaHHBIX U padoTa ¢
A depeHIHAIBHBIMHE YPABHEHUSIMH.

2.1 = MaremaTtnueckas 00paboTka pe3yIbTaToB 4 4 0 50
AKCIIEPUMEHTAIIbHBIX JIAaHHBIX

2.2 YucnenHoe muddepeHrmpoBaHue. 4 4 0 50
2.3  Pemenne 0ObIKHOBEHHBIX 4 6 0 60
nuddepeHInaTbHbIX YpaBHEHHM
Hroro 24 26 0 360
4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE IO pa3jesaaM (TeMam)
Kypc nexknmoHHbIX 3aHATHH
Ne  HammenoBanme pasaesa / Copepxanue
TeMbl JHCIUTIIUNHBI
1  OcHOBBI 13bIKOB IPOrPAMMMPOBAHMS M UX HCIIOJIb30BAHUE NIPH U3YYEeHUH
(puznyeckux nmpoueccos
1.1 BBeneHue B A3bIK Oco0eHHOCTH s3bIKA MTpOorpaMMupoBanus C++,
nporpamMmmupoBanus C++ cuHTakcuc. Tunel nanHsix. [Ipumep nporpammel Ha C++.
[Ipocreitmnii BBOA-BbIBOJ HA C++.
1.2 Oneparopsl s13bIKa Omnepatop nmpucBanBaHusi, 0JIOK, ONepaliii HHKPEMEHT U
nporpamMmmupoBanust C++. nexkpemMeHT. Peanu3zanus 6a30BbIX KOHCTPYKLUHN B S3bIKE

nporpammupoBanusi C++ (BeTBJIEHHE, MHOKECTBEHHOE
BeTBJIeHHE). Peann3anys 0a30BbIX KOHCTPYKIUH B SI3bIKE
nporpaMmupoBanus C++ (LIMKIIbI).

1.3  Pemrenue HeIMHENHBIX Meton neixenud nomnonaM. Merox HrroTona:
ypaBHeHu# cpeacteamu C++.  TeopeTudecKue OCHOBBI. MeTOA MPOCTHIX UTEPALIUH.
1.4 BpruncieHue HHTErPajoB. Meton npsMoyroiasHUKOB. Metoa Tpanenuu. Meton
Cumricona.
2  OO0pa6oTKa IKCIePpUMEHTAJBHBIX JAHHBIX H padoTa ¢ AuddepeHIHATBLHBIMU
YPABHEHHSIMH.
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2.1 | Maremarunueckas oopabotka = TodedHble OIIEHKH U WX CBOMCTBA. CTaTUCTUYECKHE
pe3yIabTaTOB OIICHKH [MapaMeTPOB pacipeesieHus. MeTo HauMEHbIINX
9KCIIEPUMEHTAIbHBIX JaHHBIX KBaJpaTOB.

2.2 YwucneHHoe MeTo/1bl 0THOCTOPOHHEN pa3HOCTU. MeTo ABYCTOPOHHEH
muddepeHpoBaHue. Pa3HOCTH.

2.3  Pemenue 0OBIKHOBEHHBIX Juddepennnanbable ypaBHEHHS IEPBOTO MOPSIKA.
muddepeHIaTbHBIX Huddepennmanbaple ypaBHEHHS BBICIIUX MOPSIKOB.
ypaBHEHUHI JluHelHbIe C MOCTOSIHHBIMU Kod(unrenTamu. JInHeiHble

YpaBHCHHA B HaCTHBIX IIPOU3BOJHBIX IIEPBOI'0 IIOpAAKA.

Kypc mpakTudecknx/ceMuHapCKUX 3aHATUN

Ne  HammenoBanme pa3nesa / Coaepxanue
TeMbI JHCHUIIHHBI
1  OcHOBBI SI3bIKOB IPOIPAMMHMPOBAHHUSA U UX MCI0JIb30BAHNE IIPU U3YYECHHH
(puznyeckux nmpoueccon

1.1 Bgexaenue B s3bIK OcobeHHocTH s3bIKa TporpammupoBanus C++,

nporpaMmuposanus C++ cuHTakcuc. Tunsl nanueix. [Ipumep nporpamMmel Ha C++.
ITpocreiimumii BBOA-BbIBOJ Ha C++.

1.2 Oneparopsl s13bIKa Omnepatop nmpucBanBaHusi, 0JIOK, ONlepaliii HHKPEMEHT U

nporpamMmupoBanust C++. JnexkpeMeHT. Peanu3zanus 0a30BbIX KOHCTPYKLUHN B 3bIKE
nporpammupoBanusi C++ (BeTBIEHHE, MHO)KECTBEHHOE
BeTBJIEHUE). Peann3anys 0a30BbIX KOHCTPYKLUHN B S3bIKE
nporpamMmmupoBanus C++ (LHUKIIbI).

1.3 ' Pemrenue HeIMHEHHBIX Merton nenenuns nmonoiiam. Meron HerotoHa:
ypaBHeHHUH cpencTtBamu C++.  TeopeTnyeckue OCHOBBL. METO] MPOCThIX UTEPALIUM.

1.4 BpluncieHue HHTErPaIoB. Meron npssMoyronbHUKOB. Meron Tpanenun. Merton

Cumriicona.
2  OO0pa6oTKa IKCIEePUMEHTAJIBHBIX JAHHBIX H padoTa ¢ AuddepeHIHATBLHBIMA
YPABHEHHSIMH.

2.1 Maremarnyeckast oopabotka  TouedHble OLIEHKU U UX cBOMcTBa. CTaTHuCTHYECKUE
pE3yJIBTAaTOB OLICHKH MapaMETPOB pacrpeneiacHus. MeTox HauMEeHbIINX
SKCIIEPUMEHTAJIBHBIX JIaHHBIX = KBaJpaTOB.

2.2 | YucnenHoe Meto1bl OTHOCTOPOHHEN pa3sHOCTU. MeTo ABYCTOPOHHEN
g depeHIpoBaHHE. Pa3HOCTH.

2.3  PemieHue 0ObIKHOBEHHBIX HuddepennmanbHble ypaBHEHUS IEPBOTO MOPSIKA.
mddepeHranbHbIX Juddepenumanbable ypaBHEHHs BHICIIUX HOPSIIKOB.
YpaBHEHUU JluneitHble ¢ MOCTOAHHBIMU KO3 punrenTamu. JIuneitHbie

YpaBHCHUSA B YaCTHBIX IIPOU3BOJHBIX IIEPBOI'0 IIOpsAAKA.




