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1. IEJH U 3AIAYY TUCHMUTILINHBI

Mean

dopMHUpOBaHHE Yy CTYJIECHTOB 3HAaHWW, YMEHMH W HAaBBIKOB B 00JIaCTH YCTPOWCTBA,
(GYHKITMOHUPOBAHUS U IPUMEHEHUSI COBPEMEHHBIX UMIIEPATUBHBIX S3BIKOB IPOrPAMMHUPOBAHUS.

3agauu.

W3yuenne mNpUHLMIIOB JAu3aiiHa SI3bIKOB MPOrPAMMHPOBAHUS, TOHSATUS TUMH3ALUUA U
napajurMbl MPOTPAMMHUPOBAHUS, TPHUHIMIIOB PabOThI ¢ MaMATHIO W OPTaHW3allMd BBIYUCICHUMH,
Croco0OB peain3aliy MapagurMbl 00bEKTHO-OPUEHTUPOBAHHOTO MPOrPAaMMHUPOBAHUS, TOHATHNA
napamerpudeckoro ¥ ad hoc momumopdusma. [IpuoOpereHHe HABBIKOB HCIIOJIB30BaHUS
COBPEMEHHBIX CPEJICTB MPOTpaMMHUpOBaHus Ha si3bikax C++, Java u Python.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuyeOHas pucumiuinHa (MOMYJIb) OTHOCHTCS K OOSI3aTENIbHOM YacTH MPOrpaMMbI U
U3y4aeTcsi Ha BTOPOM Kypce.

2.2. JIns u3y4eHus NaHHOW y4eOHON TUCIMITIMHBI (MOAYIIS) HEOOXOJMMBI 3HAHUS, YMEHHS U
HaBBIKH, copMupoBaHHBIE IpeAIeCTBYOMIUME JMCHUIITMHAMU: nH(pOpMaTHKa,
POTPaMMHUPOBAHUE, OCHOBBI AJITOPUTMHU3AIUH.

2.3. Ilepedyenp mocieayromux y4eOHBIX TUCHUILIMH, JJIS KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUST W HaBBIKH, (OpMHUpyeMble JaHHONW y4eOHOW IUCIMIUIMHON: CTPYKTYphl JaHHBIX,
MH()OpPMAIIMOHHBIE CHCTEMbI M TEXHOJIOTHH, MPOCKTUPOBaHNE MH(DOPMAIIMOHHBIX CHCTEM, TEOPHS
AITOPUTMHUYECKOH CIIOKHOCTH, HHTEIUICKTYAIbHBIN aHATN3 TaHHBIX.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

IIponiecc ocBoeHMs AMCLUIUIMHBI HalpaBieH Ha (JOPMUPOBAHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuil) B coorBeTcTBur ¢ ®PI'OC BO no cooTBeTcTBYIOLIEMY HalpaBiICHUIO
HOJTrOTOBKH.

IlepeyeHb MuIAaHUPYEMBIX Pe3yJIbTATOB 00YUYEHHUS 10 TUCHHILINHE (MOIYJIIO),
COOTHECEHHBIX C HHIAMKATOPAMH JOCTHKEHUS] KOMIIeTeHIUH

Nuauxkaropsl
Komnerenuus . Pe3ysabTaThl 00yueHHs
KOMIeTeH Ui
VYK-1 Cnocoben WK yxi.1 3HaeT npodeccruoHanbHbIe
OCYIIECTBIISATH TIOUCK, Ananusupyer 3amady, | TpeOOBaHMS K TIOCTAaHOBKE
KPUTUYECKHUI aHAIIU3 U BBIJIEJIAS ee 6a30Bble | ONMUCAHUIO 3a/1aY.
CHHTE3 HH(pOpMaINH, COCTABIISIOIIHE YMeer aHanM3WpOBATH 33auM,
HOPUMEHSTh CUCTEMHBIN BBIJIEJISASL IPUHLIUIIBI €€ PELICHUS
MIOJTXO/T JUTSL PEIICHUS Brnaneer pUeMaMH
TIOCTaBJIEHHBIX 3a]1a4 JICKOMITO3UIIMH 33]1auH.
NJIK vki.2 3naer  MeTombl  paboTHI ¢
Omnpenensier u pamwxupyer | mHGpopmaruei
nHpopMmanuo, Tpedyemyro | YMeeT pa3aensaTh OCHOBHOE U
JUISL PELIeHUs MTOCTABICHHON | BTOPOCTENIEHHOE, OIIPENEIIATh
3aaun Mepy UEHHOCTH WH(OpMAaIUH,
Bnaneer HaBBIKOM BBIJCICHHS
WHPOpPMAIIMKM W3 TEKCTOBBIX H
JPYTUX UCTOYHUKOB
MK vki3 3HaeT OCHOBHBIE HCTOYHHUKH
OcyiecTBiser HOUCK | MH(pOPMAITUH.
nHOOpPMAIMK ISl PEIICHHS




IIOCTaBJICHHOM 3aJadd IO | YMEET OCYLIECTBIATH  IIOMCK
pa3IMYHBIM TUIIAM 3alIpOCOB | UHPOPMALMU 1O  PA3JIUYHbBIM
THUIIaM 3aIllpOCOB
Brnageer  HaBbIKaMM = IIOMCKa
uHpopMauu B TI00ATBHBIX
ceTsX
NIK vki4 3naer omiMuus  (HaKTOB  OT
[Ipu 00paboTKe | MHEHU, HHTEPIPETALINA, OIICHOK
uHpOpMaIU OTIMYaeT | YMeer OIIpEeAEIATh
(bakThl oT MHEHHUH, | JOCTOBEPHOCTh M  LIEHHOCTH
HHTEpIIpEeTalui, OLICHOK, | TIOJTy4aeMoil nHpopMauu
¢dopmupyer  cobcTBeHHble | Brnageer IpUeMaMu
MHEHUS u CYXKIEHMS, | apfTyMEHTALlUU C I[PUMEHEHHEM
apryMEHTHPYET CBOM | 3aKOHOB JIOTUKHU
BBIBOJIbI, B TOM WYHCJIE C
IIPUMEHEHUEM
¢dunocogckoro
NOHATUMHOIO anmnapara
YK-2 Cnocoben onpenensats | UIAK via.1 3HaeT MOHATUHHBINA anmapar ajs

Kpyr 3agad B  pamkax | DopMmynupyerT 1enu, 3a1a4d, | GopMyIMpPOBKH Iiefeil U 3ajgad
[IOCTAaBJIEHHOW  LE€IUM U | 3HAYUMOCTh OXKU/IAEMBIX | UCCIICTOBAHMS
BbIOMPATh OINTUMAJIbHBIE | PE3YJIbTATOB IIPOEKTA Ymeer 000CHOBBIBATh
CrocoObl  HUX  pEIleHHs, aKTyaJIbHOCTb HCCIIEIOBaHMSI,
UCXON M3 JCHCTBYIOIIMX dopmynupoBaTh Ha €€ OCHOBE
IIPaBOBBIX HOPM, LeJIU U 33]1a4u
UMEIOIUXCA  PeCcypcoB H Brnaneer npueMamMu
OTpaHUYCHUI JIEKOMIIO3ULINU LEeu Ha
JIOTUYHBIA U IOCIEe10BaTEIbHBIN
Habop 3az1ay.
NJK yx22 3HaeT NpaBOBbIE HOPMBI B TOM
B pamkax mocTaBiIeHHBIX | YyUCiE B 00JaCTH aHTUIUIaruaTa
3aja4 onpezessaeT | YMEEeT ONpenensaTb  PECypCHl,
UMEIOILIUECST  pecypchl U | TpeOyemble TUISt peteHws
OTpaHUYEHUs, IeHCTBYIOIINE | IOCTABICHHOH 3a/1a41
MIPaBOBBIC HOPMBI Brnaneer HaBBIKOM
pacnpezesieHusl pecypcoB, B TOM
qHCI€ BpPEMEHH, Ui PEIICHHS
MIOCTaBJIEHHBIX 3a/1a4
NIK yk23 3HaeT NPUHIIMIIBI INIAHUPOBAHUS
PazpabatbiBaeT IaH | YMeer OLIEHUBATh CPOKH
pean3anuy MpoeKTa pealiM3allud  3TAloOB  PEIICHUS
3aJlauu
Biageer HaBbIKAMH
TUIAHUPOBAHMsI paloT.
OIIK-2 Cnocoben | UK omx2.1 3HaeT TIPUHITUTIBI nM3aiiga
IPUMEHSTh [Tonumaer 0a30BbI€ | A3BIKOB IPOrPAMMHMPOBAHUS U
KOMITHIOTEPHBIE/CYNIEPKOMIIb | IPUHITUIBI W YCTPOWCTBO | 3Tambl TPAHCIAIUHN, MapaIUrMy
IOTEpHBIE METO/IbI, | COBPEMEHHBIX 00BEKTHO-OPHEHTHUPOBAHHOTO
COBPEMEHHOE MPOrpaMMHOE | MHPOPMAIIMOHHBIX POTPAMMHUPOBAHUSI U CHOCOOBI

06CCHCHCHI/IC, B TOM YHCJE | TEXHOJIOTUM U MMpOrpaMMHBIX | pCain3aluu € IIPUHIIUIIOB,
OTCYCCTBCHHOTI'O CpEaAcCTB IIOHATHUEC napaMeTpu4IeCKOro
IMPOUCXOKACHUA, JJIS HOJII/IMOp(bI/BMa.




peleHus 3ama4y Ymeer (hopMynHupoBaTh u
npodecCHOHATbHON 000CHOBBIBATH METOJIBI PEIICHUS
JESTEIIbHOCTH 3aJjad Ha OCHOBE MPHUHIIMIIOB
MOCTPOCHUS ~ MH(POPMAIIMOHHBIX
TEXHOJIOTHI
Bnageer HaBBIKOM  pelieHUs
3aJlad Ha OCHOBE MPHUHIIMIIOB
MOCTPOCHUS ~ MH(POPMAIIMOHHBIX
TEXHOJIOTUH C TIOHMMaHUEM UX
YCTpOICTBA
OIIK-3 Criocoben K | MK onks. 3HaeT ~ NPUHIUIOBI  JW3aifHA
pa3paboTke 3HaeT OCHOBHbBIE  SI3BIKH | A3BIKOB MIPOrpaMMHUPOBAHMS,
AITOPUTMUIECKUX U | MPOTPAaMMHPOBAHUS U THUMBI | IOHATHE TUIMU3ANUA W 0a30BbBIC
IPOrpaMMHBIX pelieHuil B | 0a3 JaHHBIX, ONEPALMOHHBIC | THIIBI JAHHBIX, CHOCOObI
o0JacTM  CHCTEMHOTO U | CHCTEeMbl ¥ OOOJIOYKH, | OpraHHU3aIiH KOCBEHHOM
MIPUKIIATHOTO COBpEMEHHBIE IPOrPaMMHBIE | aJpecalluy U MPUHIUIIBI pabOTHI C
IPOrPaMMHUPOBAHUS, CpeIIbI pa3paboTKu | MaMAThIO, CIIOCOOBI OpPraHU3aluN
MaTeMaTUYECKUX, MH(OPMALIMOHHBIX CUCTEM H | pabOThl MOJAMPOrPaMM, CIIOCOOBI
UH(OPMAITMOHHBIX U | TEXHOJIOTUN pea3anum MPUHIIATIOB
UMUTAIIMOHHBIX  MOJIENEH, napajaurMbl 00BEKTHO-
CO3IaHHIO OpPUEHTUPOBAHHOTO
MH(OPMALIMOHHBIX PECYpPCOB IPOrpaMMHUPOBAHHUS,
I00ATEHBIX CeTeH, COBPEMEHHBIC CpencTBa
00pa3oBaTebHOIO KOHTECHTA, 000011IeHHOTO
NPUKIAIHBIX 0a3 JIaHHBIX, IPOTPaMMHUPOBAHHS

TCCTOB n CpCacTB
TCCTUPOBAHUA CHUCTEM )51
CpeaACTB Ha COOTBCTCTBHUC

crangapraMm H NCXOJHBIM
TpeOoBaHUSIM

VYMeer ucnosab30BaTh Mapagurmy
00BEKTHO-OPUEHTHPOBAHHOT O

IPOrpaMMHPOBAHUS,
COBpPEMECHHBIC cpe/cTBa
0000IIEeHHOTO
IPOrPaMMUPOBAHUS;

Bnaneer HaBBIKOM
HNUCITOJIBb30BaHUSI COBpCMeHHI)IX

CPEACTB IPOrPAMMHUPOBAHUSA Ha
a3bikax C++, Java u Python

NJK ornks.2

[Ipumensier SI3BIKU
MIPOrpaMMHUPOBAHUSA u
COBpPEMEHHBIE TTPOTPaMMHBIE
Cpensl pa3paboTKu
MH(POPMAIIMOHHBIX CUCTEM U
TEXHOJIOT Ui hilpe: |
aBTOMATH3AI[UH OusHec-
MPOIIECCOB, pereHus
MIPUKIIATHBIX 3a1a4
Pa3IUYHBIX KJIaCcCOB,
co3aaHusi HHHOPMAITMOHHBIX
pecypcoB rI100aTBHBIX
cereil, BeneHnsa 0a3 HaHHBIX
i UH(GOPMAITMOHHBIX
XPAHWJINII

3Haer Ha3HaYeHUE u
KJIacCU(PUKAIIHIO SI3BIKOB
MPOrPaMMHUPOBAHUS, TMaPaJIUTMbl
MPOTPaMMHUPOBAHUS  TPUHITUTIBI
MOCTPOCHHUS MTPOTPAMM

YMeeT mpaBWIIBHO HCIIONB30BaTh
B TPUKIATHOM M CHUCTEMHOM
IPOrPaMMHUPOBAHUN THIIBI
JAHHBIX c y4eTOM ux
0COOEHHOCTEH, MOANPOrpaMMBbl U
CrocoObl TIepeaur mapaMeTpoB,
Bnaneer HaBBLIKOM
MCIIONIb30BaHUs Cpell pa3paboTKu
MIPOrpaMMHOTO 00eCTIeUeHHS.




MK onkss

CrocobeHn BBITOJIHATE
3a/la4l MPOTPaAMMHPOBAHUS,
OTJQJKH W TECTUPOBAHHUS
HpOTOTI/IHOB HpOI‘paMMHbIX
CPEJICTB u
MH(POPMAIIMOHHBIX CHCTEM

3HaeT cpeAcTBa  pa3pabOTKH
MPOTPaMMHOTO OOCCTICYCHHUS U
CpPEeICTBA OTJIAKH.

VYMeeT npaBHIBHO HCIIOIB30BAThH
B TMPHUKIAJHOM U CHUCTEMHOM
IpOrpaMMHPOBaHUU THUIIBI
JTAHHBIX c y4eToM ux
0COOCHHOCTEHH, HPUHIIMIIBI
00BEKTHO-OPHEHTUPOBAHHOTO
POrPaMMHPOBAHHUS.

Brnaneer HaBBIKAMH CHUCTEMHOTO
" HPUKIIaHOTO
IpPOrPaMMHUPOBAaHUSI Ha  SI3BIKE
C++




4. COAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM TUCIUIUITMHBI COCTABIISIET 3 3a4eTHBIX enuHuil, 108 yacoB, B TOM 4ucie 26 4acoB Ha KOHTPOJIb, ITPaKTHYECKas moaroroka 108 vacos.

dopma NpOMEKYyTOUHON aTTeCTalluu: 3 CEMECTpP — IK3aMEH.

4.1. CONEPXKAHME JUCIHHATLINHBI, CTPYKTYPUPOBAHHOE I1O TEMAM, C YKA3AHUEM BHUJ0OB YYEBHBIX 3AHATHUI 1 OTBEJIEHHOTI'O HA HUX

KOJIMYECTBA AKAJJEMUYECKHUX YACOB

Bunsbi yueOHo#i paGoThl, BKJIIOYAs
CaMOCTOSATEJBHYI0 padoTy 00y4yarommuxcs u

TPYA0EMKOCTH (B 4acax)

DopMbI
KounrakTHas padoTa
Ce TeKyLlero
Ne NpenoiaBaTe/isi ¢ 00y4aruMHUCH
w/n Pazaen aucuunJInHbl/ TeMbl Mec Camocros KOHTPOJISI
Ly Cemunapck TejlbHas | YCIEeBaeMOCTH
Jlexuuu | (1 alpclinqec Konrpoxs | pabora +
1 P 0o0y4eHusi | KOHTPOJIb
KHe
3aHATHS)
1 [IpukaaaHoe nporpaMMupoBaHue Ha A3bike Python 3 8 8 2 6 KonTpons
pelieHus 3aaaq
Tema 1. OcHoBbl cunTakcuca Python. J[3en si3pixa Python 4 4 3
Tema 2. [ToanporpamMmsbl U CTPYKTYphI JaHHBIX B Python 4 4 3
2 |[{u3aiiH M OpraHu3anus BbIYMCJIEHUH B I3bIKAX MPOrPaAaMMHPOBAHUS 3 14 14 4 14 IIpoBepka
OTYETOB 1o
1a00paTOPHBIM
pabotam
Tewma 1. [IpuHIMIIBI OpraHU3aly SI3bIKOB IPOTPaMMHUPOBAHUS 2 2 2
Tema 2. Tunusanus 4 4 4
Tema 3. YpaBiieHHE BBIYUCIEHUSIMU 4 4 4
Tewma 4. KocBennas agpecarmst 2 2 2
Tema 5. [lognporpammsl 2 2 2




Bunsbi yueoHoii padoThl, BKJIIOYAs
CaMOCTOSITEJbHYIO PAGOTY 00y4AIOIINXCS U
TPYAOEMKOCTH (B 4acax)
DopMbI
KonTakTHas pabdora
Ce TeKylero
Ne NpenoiaBaTeisi ¢ 00yJarIUMUCS
y Pa3gen IuCUUIIMHBI/ TEMBI Mec Camocrosi | KOHTPOJIs
wn p CemuHapck
TeJILHAA ycneBaeMoCTH
ne
Jlexuuu | (mpakTH4ec Konrpoms | pabora +
1 P o0y4eHusi | KOHTPOJIb
KHe
3aHATHSA)

3 |Iloaumopdu3m u cpeacTBa 0600IIEHHOT0 MPOrPAMMHUPOBAHUS 3 12 12 4 10 [TpoBepxka
OTUYETOB no
1abopaTOpPHBIM
paboram

Tema 1. O0BEKTHO-OPUEHTUPOBAHHOE IPOTPAMMUPOBAHHE 4 4 4
Tema 2. [Tapamerpruueckuii monumMophusm 4 4 4
Tema 3. CpenctBa 0000IICHHOTO TPOTPAMMHUPOBAHHS. 4 4 2
Hroro yacos 104 34 34 10 30
4.2. TIJIAH BHEAYJUTOPHOI CAMOCTOSITEJIbHOI PABOTBI OBYUYAIOLIUXCS MO JUCHUIJINHE
CamocTosTeabHas pa6oTa 00y4alommnxcs YuyebHo-
MeToIHYecKOoe
Cemect Bun Cpoxn 3aTpaTsl OunenovHoe 8
Ha3zBanue pa3nesa, TeMbl obecneueHue
p CaMOCTOSITEJIbHO | BHINOJIHEH | BpPeMeHHU cpecTBO
. CaMOCTOSITEJIbHO
i padoThI s (uac.) .
i paGoThI
3anauun Ha|Matepuaiibl
1-4 COCTaBJICHUE Kypca Ha
3  |IIpukjaagHoe mporpaMMupoBaHue Ha si3bike Python YUIIIT 6 yp
HEJEIn porpamm wiatpopme MOC
DOMIC




CamocTtosTesbHasi padoTa 00y4yaronuxcs Y4eOHo-
MeTOIHYEeCKOe
Cemect Bun Cpokn 3aTpatsl OuenouHoe 8
Ha3Banue pa3aena, TeMbl obecnieyenue
P CAMOCTOSATEJIBbHO | BBIIIOJIHECH BpPEMEHHU cpeacrso
. CaMOCTOSITEJIbHO
i padoThbI us (uac.) N
il padoThI
OtueTsl no|Marepuanbl
3 JAu3aiiH U opraHnu3anusi BbIYMCJIEHUH B A3bIKAX VI 5-11 14 na0opaTOpHBIM  |Kypca Ha
NMPOrpaMMHUPOBaHMS HeJlenu paboram mwiatdopme MOC
DOMIC
OTtyersl no|Matepuarbl
3 Morumopgusm u cpeacraa 060061IEHHOTO VI 12-17 10 1abopaTOPHBIM  |Kypca Ha
NPOrpaMMHPOBAHHUSA HEJEeIn pabotam mwiatpopme MOC
DOMIC
O611ast TPYAO0EMKOCTh CAMOCTOSATEIHbHOM paboThl O JUCIMILTHHE (Yac) 30
W3 HuX 00beM CaMOCTOSITENILHONW Pa0OTHI C HCIIOJIB30BAaHUEM DJIEKTPOHHOTO O0Y4EHUS 30
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (4ac)

Buowr camocmosamenvrou pabomul. YV — evinonnenue ynpaxcuenuil; M — ungpopmayuonnsiti nouck; JI — uzyuenue aumepamyput; 11 — nanucanue
KOMNbIOMEPHBIX NPOCPAMM.

4.3. COIEP)KAHUE YYEBHOI'O MATEPHAJIA

1. TlpuknagHoe nporpaMmMupoBaHue Ha si3bike Python.

Tema 1. OcHoBbl cunTakcuca Python. J[3eH si3pixa Python.

CunTtakcuc u ocodeHroctu Python. /lunamMudeckas Tunu3anus u cpescTBa npeodpazoBanus THUNOB. [TapagurmMa cTpyKTypHOTO
nporpammupoBanue B Python. IIpoctpanctsa umen. [lpunnuns! pazpabotku nporpamm Ha si3bike Python. Ilpencrasienue o pythonic.

Tema 2. IToanporpaMmsbl U CTPYKTYpbI JaHHBIX B Python.

N3meHsieMble 1 HEM3MEHsIeMble TUIIBI JaHHbIX. [loamporpaMMel, epeiaya napameTpoB, JJOKaJIbHbBIE U I100albHbIE TepeMeHHble. ba3zoBbie
CTPYKTYpBI IJaHHBIX: CIIUCKH, CIIOBapU, MHOKECTBA, — UX YCTPOUCTBO U 0COOEHHOCTH padoThl Mcnoap30BaHKE CIUCKOB, CJI0BAapel 1 MHOXKECTB.

2. JIu3aiiH 1 opraHu3anms BbIYMCIEHUI B A3bIKAX NPOrPAMMHUPOBAHMS.

Tewma 1. [IpuHIMIIBEI OpraHU3aluy A3bIKOB IPOTPAMMHUPOBAHMS.

BBozHbIe MOHATHS, TPAHCIALMS IPOrpaMM, apaJAurMbl mporpaMmupoBanus. CTaHzapTU3alus S3bIKOB IporpaMMupoBanus. Pazpaborka
CHUHTaKCHCa sI3bIKa MPOrpaMMHPOBaHUS, 3aBUCUMOCTb CHHTaKcHca OT napagurMbel. CHHTaKCHYeCKUi aHanu3 1 TokeHuzauus, KC-rpammartuky,
CeMaHTHYECKUe MpaBuiia U ocobeHHoctu C++.

Tewma 2. Tunmsanus.



Buabl 00bEKTOB JaHHBIX, IPOCTPAHCTBA UMEH M 00JaCTH BUAUMOCTH NepeMeHHbIX. Peanu3anus nepemeHHbix B Python, cinoBapu nepemMeHHBIX,
METO/bI pabOTHI CO CIIOBapeM MepeMeHHbIX. LlenouncienHpie TUITBI 1 OUTOBBIE ONEepanuy, OCOOCHHOCTH PeaTn3aluy 3HAKOBBIX U 0€33HaKOBBIX
THUIIOB, TIepenoiHeHue. Yuca ¢ 1iaBaoei Toukoil, 0co0eHHOCTH pealn3aliy YUCe ¢ IUIaBalouled TOUKOH, 0COOEHHOCTH NPUOIMKEHHBIX
BBIYMCIICHH, pad0oTa ¢ BEIIECTBCHHBIMH YHcIaMy. HazHaueHne THMHU3anyy; BUAbI THH3AIMN; IpeoOpa30BaHuUs TUIIOB.

Tema 3. YnpaBiieHHE BEIYMCICHUSIMU.

BripaxkeHnus 1 moO0oYHbIE IEHCTBHS, KATETOpUU 00BbEKTOB NaHHBIX B si3bike C++, onepatopsl B C++ u Python. YnopsiounBanue BEIYUCICHHHA B
a3pike C++. [lapagurma CTpyKTypHOrO IPpOrpaMMHUpPOBaHUS, TEOPETUYECKUE U ITPUKIIAIHBIE NHCTPYKIIMY LUKIIOB B CTPYKTYPHOM
IIPOrpaMMUPOBAHUHU.

Tema 4. KocBeHHas aapecanus.

Anpecanus B i3bIKax NPOrpaMMHUpPOBaHUS. YKa3aTelU U CChUIKU B si3blke C++. OnepaTopsl U peoOpa30BaHuUs THUIIOB yKa3aTele.
Hcnonp3oBaHue yKa3aTesen AJIs yIpaBiICHUs IaMAThIO. YKa3aTelu U MaCCUBbI, MHOTOMEPHbIE MacCUBbl. MHKancysanus ykasartenei B A3bIkax Java u
Python.

Tewma 5. IlogmporpaMmsil.

Cpena uCIoTHEHHS TOIIPOTpaMM, BHIBI cpell ucroHeHus. CriocoOb! peanu3auy Be3oBa GyHKpn. CTEeKoBas peaan3alus JOKaIbHON Cpeibl
ucnonHenus. Crioco0bl epeiauy napaMeTpoB U BO3BPAT 3HAUEHUS], CTaTUUYECKHE, TT100allbHbIE, JIOKAJIbHbIE U HEJIOKalbHble NepeMeHHble. KoHuenmuus
BBI3BIBaEMOTO B si3bikax C++ u Python. Buasl BeI3pIBaeMBIX 00BEKTOB.

3. Hoaumopdusm u cpeacTsa 06001IEHHOr0 MPOrpaMMHPOBAHUS

Tema 1. OOBEKTHO-OPUEHTHUPOBAHHOE TPOrPaMMUPOBAHUE.

Wukancymsinus, KOHCTPYKTOPBI M IECTPYKTOPHI, 001aCTH BUIUMOCTH. EMHUYHOE M MHOKECTBEHHOE HACIIEJOBAHUE, PEATH3aIHsl SAHHUIHOTO
HacJie/I0BaHMs, IpoOIeMbl peau3alii MHOKeCTBeHHOTro HacneaoBanus. [Tomumopdusm ad hoc, peanuzamus nonmumopdusma TabIUIHBIMUA
metogamu. O0bekTHas Mojenu Java u Python, otnnuus ot o0bwextHOM Moaenu C++. [leperpyska onepatopos B C++. Ileperpyska npucBauBanus,
CEeMaHTHKa KOMPOBAHUS U NEepeMeIleHHs], KOMUPYIOIUe U epeMelatone KOHCTpyKTopsl. Onpenenenne npeodpa3oBaHuii 111 HOBBIX TUIIOB.
[Ieperpy3ska oneparopos B Python.

Tema 2. [Tapamerpuueckuii monumMoppusm.

[IpencraBienue o mapamerpuyeckom noiaumopdusme. [ladbmons! un madionHsle non-type napamerpsl B C++. Crienmanusanus mabdiioHa,
YacTUYHas crenuanusanus. Benenue B malioHHOE METapOrpaMMUpPOBaHHE.

Tema 3. CpencrBa 06001IEHHOTO TPOrPaMMHUPOBAHHUS.

Hckmouenus: 00paboTka v BEIOpackIBaHUE UCKITIOYEHUH, packpyTka creka. Konnenuus 3axsara pecypcos npu naunmanuzanuu (RAI). YmMusle
yKa3aTel, MOJICYET CCHUIOK. YTpaBiieHne namsTeio B Java u Python. [ToHsTHE HTEepaTopa, NCTIOIB30BAHUE HTEPATOPOB, BUIBI HTEPATOPOB B C++ 1
Python, renepatopsl.

4.3.1. IlepeyeHb ceMHHAPCKHX, NIPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT



n/H

Ne paznena u
TeMBbI

HaumeHoBaHMe CeMUHAPOB, IPAKTHYECKHUX U J1a00PaTOPHBIX
pador

TpyroeMKoOCTb
(uac.)

Bcero
JacoB

N3 nux
npaxkTuyiec
Kasi
NOJArOTOBK
a

OneHo4HbIE
cpeacraa

dopmupyemble
KOMIETEeHIIH A
(MHIMKATOPBI)*

3

N

5

6

7

11

OcnoBsl cuaTakcuca Python. /[3en si3pika Python.

4 4

3agaun
COCTABJICHUE
mporpamm

Ha

VYK-1 (MAK vk1.1,
NIK vki2, UK vk13,
WJIK viisa) YK-2
(MK vka.1, UK vk22,
WJIK vi2.3) OTIK-2
(MAK onkz.1) OIIK-3
(MAK oriks.1,

NJK onks.2,

MK orx3.3)

1.2

[ToamporpamMmsl ¥ CTPYKTYpHI JaHHBIX B Python.

OTtyeTrnl I10
1a00paTOPHBIM
pabotam

VYK-1 (MAK vki.1,
WNIK vki.2, UK vki 3,
HJIK vki4) YK-2
(MOK vk2.1, UK vk22,
NJK vyx23) OIIK-2
(UK ork2.1) OINK-3
(MK orks.1,

MK ornks.2,

MK onks.3)

2.1

HpI/IHI_II/IHBI OpraHu3aluu sA3bIKOB IPOTPAMMUPOBAHUA.

OTtyeTnl o
1a00paTOPHBIM
pabotam

VYK-1 (MAK vki.1,
WK k1.2, UK vki 3,
WJIK vki4) YK-2
(MIOK vk2.1, UK vk22,
NJK vyx23) OIIK-2
(UK ork2.1) OINK-3
(MK omxs.1,




MK oriks.2,
NJIK orik3.3)

2.2

Tunmszanus.

OtueTsl o
1a60paTOPHBIM
pabotam

YK-1 (MAK vk,
NIK yxi.2, UAK yx1.3,
WJIK vii4) YK-2
(MAK vk2.1, UK vk22,
NJK vyx23) OIIK-2
(MK ormx2.1) OIIK-3
(UAK oriks.1,

NJK onks.2,

MK orx3.3)

2.3

praBHeHI/IC BBIYUCIICHUAMU.

OtyeTsl o
1a00paTOPHBIM
paboram

VYK-1 (MAK vki.1,
UK vki.2, UK vki 3,
MK vki4) YK-2
(MAK vk2.1, UK vk22,
MK vyx23) OIIK-2
(WJIK omxz.1) OTIK-3
(MK orks.1,

MK oriks.2,

MK onks.3)

2.4

KocBennas agpecanusi.

OTtyeTsl o
1a00paTOPHBIM
pabotam

VK-1 MAK vk,
NAK vki2, WIK yki3,
WIK vkia ) YK-2
(MIOK vk2.1, UK yx22,
WK vios)  OIK-2
(MAK onk2.1)  OIIK-3
(UK oriks.1,

WK onks.2,

MK orx3.3)

2.5

ITognporpammsl.

OTyeTnl o
1a00paTOPHBIM
paboram

VK-1 (MAK vki.1,
NIK vki2, UAK vk 3,
NJIK vki4) YK-2
(MOK vk2.1, UK vk22,
MK vyx23) OIIK-2




(MK omk2.1) OINK-3
(MK ornks.1,

MK ornks.2,

NJIK orks3.3)

3.1

OOBEKTHO-OPHUEHTUPOBAHHOE IPOTPAMMHUPOBAHHE.

OtueTsl o
1a60paTOPHBIM
pabotam

YK-1 (MAK vk,
NIK yxi.2, UAK yxi1.3,
WJIK viia) YK-2
(MAK vk2.1, UK vk22,
NJK vyx23) OIIK-2
(MAK onkz.1) OIIK-3
(MAK oriks.1,

NJK onks.2,

MK orx3.3)

3.2

[Tapamerpuueckuii momuMopPu3M.

OtyeTsl o
1a00paTOPHBIM
paboram

VK-1 (MAK vki.1,
NIK vki2, UAK vk1.3,
WJIK vki4) YK-2
(MAK yxa.1, UK yk22,
MK vyx23) OIIK-2
(MK ork2.1) OINK-3
(MK ornks.1,

MK ornks.2,

MK orks.3)

3.3

CpenctBa 0000111€HHOTO TPOrPpaMMHPOBAHUS.

OTtyeTsl o
1a00paTOPHBIM
pabotam

VYK-1 (MAK vki.1,
NIK vki2, UAK vk13,
WK viisa) YK-2
(MK vka.1, UK vk22,
WJIK vi23) OTIK-2
(UK omx2.1) OIIK-3
(MK oriks.1,

WK onks.2,

MK orx3.3)

Bcero

34

4.3.2. IlepeyeHb TeM (BONPOCOB), BHIHOCUMbIX HA CAMOCTOSITeIbHOE H3YUYeHHe CTYJIeHTAMH B paMKax caMocTosiTe/ibHOM padoTsl (CP)
1. TlpuknagHoe mporpaMMmHupoBaHue Ha si3bike Python




2. JluzaiiH m opraHu3anys BBIYUCICHHUH B sI3pIKaX MPOrPaMMUPOBAHHUS
3. Homumopdusm u cpeacrsa 0000IMIEHHOTO TPOTPAMMUPOBAHUS
[TonHbINA TepedYeHb BOMPOCOB U 3aJJaHUN JUIsI CAMOCTOSATEIBHBIX padoT JocTyIieH Ha cTpanulle Kypca B MOC Jlomuk.

4.4, METOAWYECKHE YKA3AHUSA IO OPTAHU3ALIMA CAMOCTOSITEJILHOM PABOTBI CTYJIEHTOB
MeToaudeckne peKOMEHIalUY TI0 OpTraHU3aIlui CAMOCTOATEIHLHON PabOThl CTYJEHTOB JOCTYIHBI Ha cTpanuile kypca B MOC Jlomuk.
4.5. IIPUMEPHASI TEMATHKA KYPCOBBIX PABOT (IIPOEKTOB)

He npenycmoTtpeHo.



5. YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUILIUHBL (MOJLY.JI5T)

a) OCHOBHAsI JIUTepaTypa:

1. Kupuuenko, K./I. fI3s1ku nporpammupoBanus [Tekcer] : yue6. mocodue / K. J[. Kupuuenko
— Bocr.-Cub. roc. akaa. obpazoBanusi. — HMpkyrck : U3n-8o BC'AO, 2014. — 105 c. - ISBN 978-
5-91344-765-4.

2. ®enopos, . FO. I[IporpammupoBaHue Ha si3bIKEe BBICOKOTO ypoBHs Python : yueGHOe

nocobue s By3oB / [. 0. denopoB. — 3-e u3z., nmepepad. u gomn. — MockBa : M3aaTenbcTBO
Opaiit, 2022. — 210 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-14638-7. — Tekcr :
AJICKTPOHHBIN // O6pa3zoBaTenbpHas maTdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/492920 (nara obpamenus: 21.03.2022).

3. Konecnukoga, T. I'. fI3piku mporpammupoBanus : yaeonoe nocodue / T. I'. KomecHukoga.
— Kewmepogo : KemI'Y, 2019. — 182 c. — ISBN 978-5-8353-2448-4. — TekcT : 31€KTPOHHBIN //
Jlanp : snexTpoHHO-OMONMUoTeyHas cuctema. — URL: https://e.lanbook.com/book/134312 (nara
oOpatuenusi: 21.03.2022). — Pexxum poctymna: [y aBTOpU3. [10JIb30BATEIEH.

0) 10MOTHUTEIbHASI JTUTEpPaTypa:

1. oponusis, JI. B. [Tapagurma nporpamMmmupoBanus : yueOHoe mocodue it By30B / JI. B.
lopognsisi. — 2-e u3g., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 232 c. — ISBN 978-5-8114-
6680-1. — Tekcr : snexTpoHHbIH // Jlanb : >nmeKkTpoHHO-OMONMoOTewHas cucrema. — URL:
https://e.lanbook.com/book/151660 (nata obOpamenus: 21.03.2022). — Pexum goctyna: s
aBTOPU3. IIOJI30BATEIICH.

2. Maep, A. B. Beenenue B cranaaptHyo 6ubnunoreky mabdnonos (STL) : yueOHoe mocobue
/" A. B. Maep. — Kypran : KI'Y, 2020. — 87 ¢. — ISBN 978-5-4217-0540-6. — Tekcr :
3JICKTPOHHBIN /l Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cUcTeMa. — URL.:
https://e.lanbook.com/book/177906 (mata oOpamenus: 21.03.2022). — Pexum pgocrymna: s
ABTOPU3. MOJIb30BATENCH.

B) CIINCOK aBTOPCKUX METOANYECKHUX pPa3padoToK:

1. TTonHble MaTepUabl JIEKINUH, BKIIIOYask IPUMEPHI IPOrPaMM U HATJISIIHO-WILTIOCTPATUBHbIE
Mmatepuaisl. JloctynHel Ha ctpanule Kypca B MOC [lomuxk.

2. YKa3aHUS 1O BBINIOJIHEHUIO JAOOPATOPHBIX PabOT M A CaMOCTOSITEJIbHOM pPalOTHI.
Joctynnsl Ha ctpanuie kypca B MOC Jlomuxk.

3. Buneosanucu nekuuii. JloctynHsl 1o ccbuikam Ha ctpanule kypca B MOC [lomuk.

F) 0a3bl JaHHbIX, I/ll—l(l)OpMaIII/IOHHO-CleaBO‘-leIe H MMOUCKOBbIC CUCTEMBI:

1. ISO/IEC 14882:2020 Programming languages — C++ URL:
https://www.iso.org/standard/79358.html

2. JDK 11 Documentation. URL.: https://docs.oracle.com/en/java/javase/11/

3. Python 3.10.4 documentation. URL.: https://docs.python.org/3/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHMUE JUCIUIIJINHbI
6.1. YYEBHO-JTABOPATOPHOE OBOPY/JIOBAHME:
1. Ayaurtopusi, OCHAIIIEHHAs! KOMITBIOTEPAMHU M CETEBBIM 000PYA0BAaHHEM.

6.2. IIPOCPAMMHOE OBECIIEYEHUE:
1. Kommuiekt paspaboturka mnpuioxeHuidr Java Platform (JDK) 11, Standard Edition



(pactipocTpaHseTcst 0eCIIaTHO).

2. NnterpupoBanHas cpena pazpadorku NetBeans IDE 12 (pacnpoctpansiercst 6ecruiatHo,
LGPLv2.1, GPLv2 with Classpatch exception).

3. ABromarmueckas mpoBepsiromias cucremMa Ejudge contest management system 3.7.9.
(pactipocTpaHseTcst 0eCIIaTHO).

4. Cpena paszpabotku Code::Blocks IDE 20.03 (pacnpoctpansieTcst 0€CIUIaTHO).

5. SI3p1k porpammupoBanus Python 3.9 (pacnpocTpansieTcst 6ecriaTtHo).

6.3. TEXHUYECKHUE U DJIEKTPOHHBIE CPEJICTBA
HNOC DOMIC, mnpe3eHTallMOHHOE OOOpYyJAOBaHHE, TEPCOHATLHBIM KOMITBIOTED C
BO3MOXXHOCTBIO JIEMOHCTpAaluy pe3eHTanuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

I[Tpu peanuzanuu 1aHHOTO Kypca UCIIONIB3YIOTCA CIEAyIoIINe 00pa30BaTe/IbHbIE TEXHOIOTUH:
TEXHOJIOTUM TPAJULHOHHOIO OOYYEeHMs, WIPOBbIE TEXHOJIOTMH, TEXHOJIOTUU MPOOIEMHOr0o
Oo0y4YeHHsI, TEXHOJOTMH OOyYeHHUS B COTPYAHUYECTBE, TEXHOJOTHMH KOHTEKCTHOIO OOYydYeHus,
MHTEPaKTUBHbBIC TEXHOJIOIMH, TEXHOJIOTUH AUCTAHLIMOHHOTO O0YUYEHHUs, aKTUBHBIE N€arorH4ecKue
TEXHOJIOTHH.

8. OHEHOYHBIE MATEPHUAJIBI U151 TEKYIUEI'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTAIIUA

8.1. OLEHOYHBIE MATEPHUAJIBI JUIsI BXOAHOI'O KOHTPOJISA

Bxo/1HO# KOHTpOJIb 00€cIIeYBAETCSI BBIIOJIHEHUEM YU€OHOTO MJIaHa MO MPEAIIECTBYOIIUM
JUCLIUILINHAM.
BXxoaHOM KOHTPOJIb HE IPEAYCMOTPEH B BUIE OTIEIbHBIX MEPOIPUATHM.

8.2. OIEHOYHBIE MATEPHUAJIBI TEKYIIET'O KOHTPOJISA

OueHOYHBIM CpEJICTBOM MEpBOM TeMbl Kypca sBisgerca Haboop wu3 40 3amay 1no
IPOrpaMMHUPOBaHUIO Ha si3bike Python. Cremyroriye TeMbl OLIEHUBAIOTCS MyTEM IIPOBEPKU OTUYETOB
o jabopatopHbiM paboram. Mmeetcst 12 nabopaTopHbIX pabOT B KaXI0M U3 KOTOPHIX OT 15 mo 25
3aJJaHUl OJTHOTO W3 TPEX BHJOB. BOIPOCHI C Pa3BEPHYTHIM OTBETOM, 3aJaHHs Ha TOHUMAaHUE
MCXOHOTO KOJIa, 33/IaHHs Ha HAITMCaHUE MTPOTPaMM Ha YKa3aHHOM sI3bIKe TIporpammupoBanus (C++,
Python, Java). Bce 3aianus noctymasl Ha crpanuiie kypca B MOC DOMIC. Orenka 3a BBIOJIHEHUE
1a00paTOPHOH pabOTHI BRICTABIISIETCS MTPOITOPIIMOHAIIBHO YHCTY BBITIOJTHEHHBIX 3a/IaHUH

B kagecTBe nmpumepa nanee npuBoauTCS PparMeHT U3 3aaHMi 1abopaTopHOi padboThI 1

1. Ymo makoe napaduema npoepammuposanus? Kaxue mpu oCHO8Hbie napaduemvl peanusyem
C++? Kaxue cpedocmea cummaxkcuca npeoHa3HayeHvl ONs peanu3ayuu Kaxicoou u3 mpex
napaouem?

2. Crkayaume  ¢haun  uepnosuxa  cmawoapma  C++ 17 http:  //www.open-
std.org/jtcl/sc22/wg21/docs/papers/2017/n4659.pdf Omeemvme na crnedyrowue 60npocel no
mexcmy cmanoapma. (Omeemul Ha pycckom szvike.) Umo makoe well-formed program u ill-
formed program? Bepmno nu, umo 8cAKas CUHMAKCUYECKU NPAGULbHASL NPOZPAMMA AGIAENC
well-formed? Apeymenmupyiime omeem. B kaxom ciyuae 6 cmanoapme NPUMEHAEMCS
obopom "no diagnostic is required"? Ymo on o3nauaem 6 oannom cmanoapme?

3. Hanuwume n06yio npoepammy na C++, codepacawyro Kaxk MuHumMym 08a ¢haiia c
pacwuperuem *.cpp. B 00un uz ¢aiinog mMoxcHo 3anucams HEKOMopyio QYHKYuw, opy2ou
Gaiin 6yoem cooepacams pyuxyuro main. Ilocne mpanciayuu npoepammol Hauoume 8 nanke
npoexma ¢haiinvl ¢ 06bLEKMHBIM KOOOM U UCnoAHAembll aiin. Kaxue umena y smux ¢gaiinog?
s ueco oHu HYIHCHBL?



B kauectBe pesynbrara HCHOIHEHHS pabOThl TpeOyeTcsl MpeAoCTaBUTh OTYET C OTBETAaMH Ha
BOINPOCHI U TEKCTaMU Imporpamm. [IporpamMmbl NpUKPEIUISIOTCS B BUAe (DailloB C MCXOAHBIM
KoZoM. OTBETHI Ha BOIIPOCHI MOXHO 3aMKUCHIBaTh B TETPAAU WIH B 3JIEKTPOHHOM (hopmare.

8.3. OIEHOYHBIE MATEPHUAJIBI IPOMEKYTOYHOI'O KOHTPOJISA

HTorosas cymMmma nepBUYHBIX OaJUIOB CKIIAIBIBAETCS U3 OAJUIOB, TIOTYYEHHBIX 32 BBITIOJTHEHUE
3aJaHii 110 IPOTrPaMMHUPOBaHKIO Ha si3bike Python (makcumym 18 GaiioB), mabopaTOpHBIX paboOT
(12 paboT ¢ MakcUMaJIbHON OLIEHKON B 6 OaiioB) W OayljIoB, MOJIyYEHHBIX Ha JK3aMeHE. DK3aMeH
MPOBOAMTCS Ha OCHOBE 3a/JlaHUN M3 HEBBINIOJHEHHBIX J1a00paTOPHBIX pabOT U OlLEHUBAETCS
makcumMyM B 30 OamutoB. Yuamuiicss MoOXeT OBITh OCBOOOXIEH OT dK3aMeHa NpU yCIOBUHU
BBITIOJTHEHHSI BCEX JIa0OPATOPHBIX padoT.

Jlnist TOCTHIKEHUSI COOTBETCTBUSA C OabHO-peHTHHIOBOM cuctemoil MI'Y nepBuyHbIe Gamibl
IIEPECUNTHIBAIOTCS B aTTECTAlIMOHHBIC Oayuibl o Gopmyie 2*max(X,30)+0.5*max(x-30,0), rae X —
nepBUYHbBIE OaIbl 32 Kypc. [lanmee olieHKa BBICTABISETCS B COOTBETCTBUU C OalbHO-PEHTHHTOBOM
cucremort UI'Y (80 6amioB — otiuyno, 70 6amioB — xopoio, 60 6a7I0B — yA0BIETBOPUTEIHHO).

Pa3paGoTunkmu:
TOLIEHT Kupuuenko Koncrantun JIMuTpreBUY
(moamuck) (3aHMMaemast OJKHOCTB) (®.1.0.)

[Iporpamma cocraBiiena B cooTBercTBUM ¢ TpeboBanusiMu OI'OC BO mo HampaBieHHIO
noarotoBkn  02.03.02 «®PynpaMeHTanbHass HHGOpMaTHKa M HMH(DOPMAIMOHHBIE TEXHOJIOTHM»
(ypoBeHb OakanaBpuaTa), YTBEPXKICHHBIM TMpPUKa3oM MHUHHUCTEpCTBA O0pa3oBaHUS W HAyKH
Poccuiickoit @enepanuu ot 23 asrycra 2017 r. N 808, 3apeructpupoBansslii B MuHrocte Poccun
«14y cents6pst 2017 . No 48185 c u3MeHEHUSIMU U IOTIOTHEHUSIMU C K3MEHEHUSIMU U JTOTIOTHEHUSIMU
ot: 26 Hos0ps 2020 r., 8 eBpans 2021 r.

[Tporpamma paccmoTpeHa Ha 3acefaanuu kKadeapsl AnreOpandeckux U HHGHOPMAITMOHHBIX
cuctem UMUT UT'Y «04» anpens 2023 r.

ITpoTtokon Ne 9 3aB. kadenpoii [TanTenees B. 1.

Hacmoswasa npocpamma, He moocem Ovimb 6ocnpoussedeHa HU 8 Kakou ¢hopme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopuvl-paspabomyuka npocpammsi.



