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1. IEJIH U 3AIAYM JUCHMUTLINHBI

Mean

dopMupoBaHHWE Yy CTYICHTOB 3HAaHWW, YMEHMH W HAaBBIKOB B 00JIaCTH YCTPOMCTBA,
(GYHKITMOHUPOBAHUS Y TPUMEHEHHUSI COBPEMEHHBIX UMIIEPATUBHBIX SI3BIKOB IPOrPAMMHUPOBAHUS.

3agaun:

M3ydeHne NOpUHIMUINOB AW3aiiHA S3BIKOB MPOrPAMMHUPOBAHMS, MOHSATUS TUMH3ALUUA U
napajurMbl MPOTPaMMHUPOBAHUS, TMPHHIIMIIOB PabOThl ¢ MaMATHIO W OPraHW3allUd BBIYUCICHUMH,
Croco0OB peain3allii MapagurMbl 00bEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS, TOHATHIA
napamerpudeckoro ¥ ad hoc momumopdusma. [IpuoOpereHHe HABBIKOB HCIIOIH30BaHUS
COBPEMEHHBIX CPEJICTB MPOTpaMMHUpOBaHus Ha si3bikax C++, Java u Python.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnasg aucuumiiuHa (MOAYJb) OTHOCHUTCS K OOS3aTENbHOM YacTW MPOTPAMMBI H
U3y4daeTcs Ha BTOPOM Kypce.

2.2. JIns u3y4eHus NaHHON y4eOHON TUCIMITIMHBI (MOAYIIsSI) HEOOXOMMBI 3HAHUS, YMEHHS U
HaBBIKH, c(OopMHpOBaHHBIE HPEIECTBYIOUIMMHU JUCLUIUIMHAMM: uHpopMaTuKa,
IPOrpaMMHUPOBAHNE, OCHOBBI aITOPUTMHU3ALINH.

2.3. Ilepedenpb mocienyromuxX y4eOHBIX AUCLUIUIMH, Ui KOTOPBIX HEOOXOAMMBI 3HAHUA,
YMEHHUSI U HaBbIKM, (OpPMUpYEMbIE JaHHON YyuyeOHOW JUCUUIUIMHOM: CTPYKTYpbl JAaHHBIX,
UH(POPMALIMOHHBIE CUCTEMbI U TE€XHOJIOTUH, MPOCKTUPOBAHUE MH(POPMALMOHHBIX CUCTEM, TEOpUs
QITOPUTMUYECKOH CII0XKHOCTH, MHTEJUIEKTYaJIbHbIN aHaINU3 JaHHbIX.

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA INCHUIIJINHBI

IIponiecc ocBoeHMs AMCLUIUIMHBI HampaBieH Ha (JOpMUPOBaHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuii) B coorerctBuu ¢ @PI'OC BO 1o cooTBETCTBYIOLIEMY HANpaBICHHUIO
HOJTrOTOBKH.

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYECHHUS 10 TUCHMILINHE (MOIYJIIO),
COOTHECEHHBIX C HHIAMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

3a71a4u

Nuauxkaropsl
Komnerenuus . Pe3ysabTaThl 00yueHHus
KOMIeTeH Ui
VYK-1 Cnocoben WK yxi.1 3HaeT npodeccruoHaNbHbIe
OCYIIECTBIISATH TIOUCK, Ananusupyer 3amady, | TpeOOBaHMS K TOCTAaHOBKE
KPUTUYECKHI aHAIN3 U BBIJICTISIS ee 6a30Bble | ONMUCAHUIO 3a/1a4.
CHHTE3 HH(pOpMaINH, COCTABJISIOIIHE YMeer aHanM3WpOBATH 33auH,
NPUMEHSTh CUCTEMHBIH BBIJICTISIS TPUHIIHITEL €€ PELICHUS
MOJIXO/T JUISI PEIICHUS Bnaneer pueMaMu
TIOCTABJICHHBIX 33134 JICKOMITO3UIIMH 3a/1a49H.
WK vki.2 3naer  MeTombl  paboTHI ¢
Ompenenser W pamwXUpyeT | HHPpOpMaImen
nHopMmanuo, Tpedyemyro | YMeer pa3nensaTh OCHOBHOE U
JUI PELIeHUs MOCTABICHHON | BTOPOCTENIEHHOE, OIIPENEIIATh

Mepy I€HHOCTH HH(pOpMaINH,
Bnageer HaBBIKOM  BBIJEIICHUS
nH(pOpMallUd M3 TEKCTOBBIX U
JPYTMX UCTOYHUKOB

WK yki.3
OcymiecTBisieT MOUCK
nHOOPMAIMN IS PEIICHHS

3HaeT OCHOBHBIE
uHpOpMaLUH.

HNCTOYHUKHN




IIOCTABJIEHHOM 3adauu 10 | YMeeT OCYLIECTBJIATH  IIOUCK
pa3IMYHBIM TUIIAM 3alIpOCOB | MHPOPMALIUKM 10  PA3JIMYHbIM
THUIIaM 3aIllpOCOB
Bnaneer  HaBblkaMu  MOMCKa
uHpopMaMM B TI00ATBHBIX
CeTsIX
NIK vki4 3naeT omiMuus  (HaKTOB  OT
[Ipu 00paboTKe | MHEHUW, HHTEPIPETALINHA, OTICHOK
uH(pOpMaIU OTIMYaeT | YMeer ONpEeAeIsATh
(bakThbl oT MHEHUH, | JOCTOBEPHOCTh U LIEHHOCTh
HMHTEpIIpeTalui, OLICHOK, | TIOJTy4aeMoil nHpopMauu
¢dopmupyer  cobcTBeHHbIE | Brnageer npueMamu
MHEHUS u CYXKIEHMS, | apfTyMEHTAlUU C IPUMEHEHHEM
apryMeHTHpYeT CBOHU | 3aKOHOB JIOTUKH
BBIBOJIbI, B TOM YHCJIE C
PUMEHEHUEM
¢dunocockoro
NOHATUIHOrO anmnapara
YK-2 Cnocoben onpenensats | UIAK vk 1 3HaeT MOHATUHHBINA anmapar ajis

Kpyr 3agad B  pamkax | opmynupyer nenu, 3agaun, | GOpMyJIUPOBKU Iened U 3amad
IMOCTaBJICHHOM LeJIN U | 3HAUUMOCTD 0XKUJIAEMEBIX | HCCICIOBAHUS
BBIOMPATH ONTHUMAJIbHBIE | PE3YJIHTATOB MPOEKTA Ymeer 000CHOBBIBAThH
CrocoObl  HMX  pEIIeHHs, aKTyaJIbHOCTb HCCIICAOBAHUS,
UCXO0ld U3 JACHCTBYIOUIUX dbopmynupoBath Ha €€ OCHOBE
MPaBOBBIX HODPM, LIEJIM ¥ 3a7a4u
UMEIOIINXCA  PECypcoB U Brnaneer npueMamMu
OTpaHUYEHUN JIEKOMIIO3UITH eI Ha
JIOTUYHBIM W MOCJIeA0BaTeIbHbBIN
Habop 3azay.
NJK yx22 3HaeT NpPaBOBbIE HOPMBI B TOM
B pamkax moCTaBIEHHBIX | YHCJIE€ B 00JIACTH aHTHUIUIaruaTa
3a1a4 ompenesnser | YMeeT  OomnpeleisTh  Pecypchl,
MMEIOIINECS  PEecypchl U | TpeOyeMblie JUIST pereHus
OrpaHUYEHUs, ACHUCTBYIOUIUE | TOCTABICHHOM 3a1aun
MPaBOBBIE HOPMBI Bnageer HaBBEIKOM
pacrnpeseneHust pecypcoB, B TOM
YHUCJIe€ BPEMEHHU, [JIsl pelIeHUus
MMOCTaBICHHBIX 33724
NJK yk23 3HaeT NPUHIINIIBI INIAHUPOBAHUS
Pa3pabatsiBaer mIad | Ymeer OLICHUBAThb CPOKH
peann3anuu MpoeKTa peanu3alui  STANoOB  PEIICHUS
3aJa4u
Bnaneer HaBBIKAMH
TJIAHUPOBAHMS padoT.
OIIK-2 Cnocoben | UK onx2.1 3HaeT TIPUHITUTIBI nM3aiiga
MPUMEHSATD Ilonumaer 0a30BbIC | S3BIKOB MPOTPAMMHUPOBAHUS U
KOMITHIOTEPHBIC/CYTIEPKOMITh | IPUHIUIIBI W YCTPOWMCTBO | ATAlbl TPAHCISAINUH, TAPATUTMY
IOTEpHBIE METObl, | COBPEMEHHBIX 00BEKTHO-OPHEHTUPOBAHHOTO
COBpPEMEHHOE TPOTPaMMHOE | HHPOPMAITMOHHBIX MPOTpaMMHUPOBAHUS U CIIOCOOBI

06CCHCHCHI/IC, B TOM YHCJIE | TEXHOJIOTHUM U MMpOrpaMMHBIX | pCain3aluu €C IIPUHIIUIIOB,
OTCYCCTBCHHOTI'O CpEaAcCTB IIOHATHEC napaMeTpu4IeCKOro
IMPOUCXOKACHUA, JJISL HOJII/IMOp(bI/BMa.




pereHus 3a/1a4 YMmeer dhopMynHpoBaTh u
npodecCHOHAIbHON 000CHOBBIBATH METOJIBI pPEIICHUS
JESTEIILHOCTH 3aJjad Ha OCHOBE MPHUHIIMIIOB
MOCTPOCHUS  MH(POPMAIIMOHHBIX
TEXHOJIOTHI
Bnageer HaBBIKOM  pelieHUs
3aJjad Ha OCHOBE MPHUHIIMIIOB
MOCTPOCHUS  MH(POPMAIIMOHHBIX
TEXHOJIOTUH C TIOHMMaHUEM UX
YCTpOICTBA
OIIK-3 Criocoben K | MK onks.i 3HaeT ~ MNPUHIUOBI  JU3aifHA
pa3paboTke 3HaeT OCHOBHBIE  SI3BIKH | A3BIKOB MIPOrpaMMHUPOBAHMS,
AITOPUTMUIECKUX U | IPOTPAaMMHUPOBAHUS U THUMBI | IOHSATHE THUIH3ANMA W 0a30BBIC
IPOrpaMMHBIX pelieHuil B | 0a3 JaHHBIX, ONEPAlMOHHBIC | THIIBI JAHHBIX, CrIO0COObI
o0acTM  CHCTEMHOTO U | CHCTEMbI ¥ OOOJIOYKH, | OpraHHU3aINH KOCBEHHOM
MIPUKIIATHOTO COBpPEMEHHBIE TPOrPaMMHBIE | aJpecalluy U MPUHIUIIBI pabOTHI C
POrPaMMHUPOBAHUS, CpeIIbI pa3paboTKu | MaMAThIO, CIIOCOOBI OpPraHU3aluN
MaTeMaTUYECKUX, MH(OPMALIMOHHBIX CUCTEM H | pabOThl MOJAMPOrPaMM, CIIOCOOBI
UH(OPMAITMOHHBIX U | TEXHOJIOTUH pea3anuu MIPUHIIATIOB
UMUTAIIMOHHBIX  MOJIENEH, napajaurMbl 00BEKTHO-
CO3/IaHHIO OPUEHTUPOBAHHOTO
MH(OPMALIMOHHBIX PECYpPCOB MPOrpaMMHUPOBAHUS,
I00ATBHBIX CeTel, COBPEMEHHBIC CpencTBa
00pa3oBaTebHOIO KOHTCHTA, 00001ICHHOTO
NPHUKIATHBIX 0a3 JIaHHBIX, MIPOrPaMMHUPOBAHHS

TCCTOB n CpCacCTB
TCCTUPOBAHUA CHUCTEM )51
CpCaACTB Ha COOTBCTCTBHUC

CcTangapraMm H NCXOJHBIM
TpeOoBaHUSM

YMeeT ucnosiab30BaTh Mapagurmy
00BEKTHO-OPUEHTHPOBAHHOT O

IPOrpaMMHPOBaHUS,
COBpPEMECHHBIC cpezcTBa
00001IEHHOTO
[IPOrPaMMUPOBAHUS;

Bnaneer HAaBBIKOM
HNUCITOJIBb30BaHUSI COBpeMeHHBIX

CPEACTB IPOrPAMMHUPOBAHUSA HA
a3bikax C++, Java u Python

NJK orks.2

[Ipumensier SI3BIKU
MIPOrpaMMHUPOBAHUS u
COBpPEMEHHBIE MTPOTPaMMHBIE
Cpensl pa3paboTKu
MH(POPMAIIMOHHBIX CUCTEM U
TEXHOJIOT Ui Jilps: |
aBTOMATHU3AINHI Oou3Hec-
MPOIIECCOB, pereHus
MIPUKIIATHBIX 3a1a4
Pa3IUYHBIX KJIacCOB,
co3/1aHus UH(GOPMALIMOHHBIX
pecypcoB rI100aTBHBIX
cereil, BeneHnsa 0a3 HaHHBIX
u UH(GOPMAITMOHHBIX
XPAHWJINII

3Haer Ha3HauYeHUE u
KJIacCU(PUKAITHIO SI3IKOB
MPOrPaMMHUPOBAHUS, TMaPaIUTMbl
MPOTPaMMHUPOBAHUS  ITPUHITUTIBI
MOCTPOCHHUS MTPOTPAMM

YMeeT mpaBUIIBHO HMCIIONIB30BATh
B TPUKIATHOM M CHUCTEMHOM
MIPOrPaMMHUPOBAHUN THIIBI
JAHHBIX c y4eTOM ux
0COOEHHOCTEH, MOANPOrpaMMBbl U
CrocoObl Tepeaur mapaMeTpoB,
Bnaneer HaBBLIKOM
MCIIONIb30BaHUs Cpell pa3paboTKu
MIPOTrpaMMHOTO 00eCTIeUeHUS.




MK onkss

CrocobeH BBIIOJIHATE
3a/la4¥l MPOTPaMMHPOBAHUS,
OTJQJKH W TECTHPOBAHHUS
HpOTOTI/IHOB HpOI‘paMMHBIX
CPEICTB u
MH(POPMAIIMOHHBIX CHCTEM

3HaeT cpeAcTBa  pa3pabOTKH
MPOTPaMMHOTO OOECTICUCHHS |
CpPEeICTBA OTJAKH.

YMeeT MpaBWIIBHO HCIIOIB30BAaTh
B TMPHUKIAJHOM U CHUCTEMHOM
IPOTPaMMHUPOBAHUH THUIIBI
JTAHHBIX C y4eTOM ux
ocoOeHHoCTeH, TIPUHITUTIBI
00BEKTHO-OPHEHTUPOBAHHOTO
POTPaMMHUPOBAHUSI.

Bnaneer HaBBIKAMH CHUCTEMHOTO
u MPUKJIIAHOTO
OpOTPaMMHUPOBAaHUSI Ha  SI3bIKE
C++




4. COIAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM TUCIUIUITMHBI COCTABIISIET 3 3a4eTHBIX enuHuil, 108 yacoB, B TOM 4ucie 26 4acoB Ha KOHTPOJIb, TPaKTHUYECKas moaroroBka 108 yacos.

dopma NpoMEKyTOUHOM aTTeCTaluu: 3 CEMECTpP — IK3aMEH.

4.1. CONEPXKAHME JUCIHHATLINHBI, CTPYKTYPUPOBAHHOE 11O TEMAM, C YKA3AHUEM BHUJ0B YYEBHBIX 3AHATHUI 1 OTBEJIEHHOI'O HA HUX

KOJIMYECTBA AKAJJEMUYECKHUX YACOB

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

TPYA0EMKOCTDb (B 4acax)

DopmMbI
KonrakTHas padoTa
Ce TeKyLlero
Ne NpenoiaBaTe/isi ¢ 00y4aruMHUCH
/ Pazaen aucuunjJInHbl/ TeMbl Mec Camocros KOHTPOJISI
wn ™ CemMHHapCK
TeJabHas ycneBaeMoCTu
Jlexuuu | (1 alpclinqec Kontpoxs | pabora +
t P o0y4eHusi | KOHTPOJIb
KHe
3aHATHS)
1 (IlpukaagHoe mporpaMMHupoBaHue Ha si3bike Python 3 8 8 2 6 KonTpons
pelieHus 3aaaq
Tema 1. OcHoBbl cunTakcuca Python. J[3eH si3pixa Python 4 4
Tema 2. IToanporpaMmsl U CTPYKTYphI JaHHBIX B Python 4 4 3
2 |/Im3aiiH M OPraHM3alUs BBIYHCJICHUH B SI3bIKAX NPOrPaAaMMHUPOBAHUSA 3 14 14 4 14 IIposepka
OTYETOB 1o
1a00paTOPHBIM
pabotam
Tewma 1. [IpuHIMIIBI OpraHU3aUy SI36IKOB IPOTPaMMHUPOBaHUS 2 2 2
Tema 2. Tunusanus 4 4 4
Tewma 3. YpaBneHue BbIYMCICHUSIMU 4 4 4
Tema 4. KocBeHHas aapecanus 2 2 2
Tema 5. IlognporpamMmsl 2 2 2




Bunsbi yueoHoii padoThl, BKJIIOYAs
CaMOCTOSITEJIbHYIO PA00Ty 00y4aIOLIUXCS H
TPYAOEMKOCTH (B 4acax)
DopMbI
KonrakTHas padora
Ce TeKyuero
Ne NpenoaaBaTeisi ¢ 00yJarImUMHCS
y Pa3nes 1ucuunINHbY/ TeMBbI mec Camocrosi | KOHTpOJIs
wn p CemuHapck
TeJILHAA ycneBaeMoCTH
ne
Jlexnuu | (mpakTH4ec Konrpoms | pabora +
1 P o0y4eHusi | KOHTPOJIb
KHe
3aHATHA)

3 (HoaumopdusM u cpeacTsa 06001IIeHHOT0 MPOrPaMMHPOBAHUS 3 12 12 4 10 [IpoBepka
OTYETOB o
n1a00paTOpPHBIM
pabotam

Tema 1. O0BEKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBAHHE 4 4 4
Tema 2. [Tapamerprueckuii monumMophusm 4 4 4
Tema 3. CpencrBa 0000IIICHHOTO TPOTPAMMHUPOBAHHS. 4 4 2
Hroro yacos 104 34 34 10 30
4.2. TIJIAH BHEAYJUTOPHOI CAMOCTOSITEJIbHOI PABOTBI OBYUAIOLIUXCS MO JUCHUIJIAHE
CamocTosTeabHas padoTa 00y4alommnxcs YuebHo-
MeTOoIHYeCKOe
Cemect Bun Cpoxn 3aTpaTsl OunenouHoe A
Ha3zBanue pa3nesa, TeMbl obecneueHue
p CaMOCTOSITEJILHO | BLITIOJIHEH |  BpPeMeHH cpecTBO
N CaMOCTOSITEJIbHO
i padoThI s (uac.) .
i padoThI
3anaun Ha|Marepuaiibl
1-4 COCTaBJICHUE Kypca Ha
3 |(IIpukjiaagHoe mporpaMMupoBaHue Ha s3bike Python YWIII 6 yp
HEJEeIn porpamm iatpopme MOC
DOMIC




CamocTtosTesbHasi padoTa 00y4yaronuxcs Y4eOHo-
MeTOIHYEeCKOe
Cemect Bun Cpoxku 3aTpaTsl OuenovHoe 8
Ha3Banue pa3aena, TeMbl obecnieyenue
P CAMOCTOSAATEJIBbHO | BBIIIOJIHECH BpPEMEHH CpeacCTBO
. CaMOCTOSITEILHO
i padoThbI s (uac.) N
i padoThbI
OTtueTsl no|Marepuanbl
3 JAu3aiiH 1 opranu3anus BbIYUCICHUN B I3bIKAX VI 5-11 14 1abopaTopHEIM  [Kypca Ha
NMPOrpaMMHUpPOBaHMS HeJlenu pabotam miatdopme MOC
DOMIC
OTtyersl no|Marepuainsl
3 I[Motumopdusm u cpeacTea 0600611IEHHOTO VI 12-17 10 1ab0paTOPHBIM  |Kypca Ha
NPOrpaMMHUPOBAHNS HEJEeIn pabotam mwiatpopme MOC
DOMIC
O611ast TPYAO0EMKOCTh CAMOCTOSTEIbHOM paboThl O JUCIMILINHE (Yac) 30
W3 HUX 00beM caMOCTOSATENBHOM pabOThI C UCIIOJI30BAHUEM AJIEKTPOHHOTO O0yUEHUs U 30
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4ac)

Buowr camocmosmenvrou pabomul: YV — evinonnenue ynpaxcuenuti; ¥ — ungpopmayuonnsiti nouck; JI — uzyuenue aumepamypwi; 11 — nanucanue
KOMNbIOMEPHBIX NPOSPAMM.

4.3. COAEP)KAHUE YUEBHOI'O MATEPHUAJIA

1. IlpuknagHoe nmporpaMMHupoBaHue Ha si3bike Python.

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

CunTtakcuc u ocodenroctu Python. /lunamMudeckas THnM3anus U cpesicTBa npeodpazoBaHus TUMOB. [lapagurmMa CTpyKTypHOTO
nporpammupoBanue B Python. IIpoctpanctsa umen. [lpunnuns! paspabotku nporpamm Ha si3bike Python. [Ipencrasienue o pythonic.

Tema 2. IToanporpaMmsl U CTPYKTYpbI JaHHBIX B Python.

N3meHsieMble 1 HEM3MEHsIeMble TUIIBI JaHHbIX. [loamporpaMMel, epeiaya napameTpoB, JJIOKaJIbHbBIE U IT100alIbHbIE TepeMeHHble. bazoBbie
CTPYKTYpBI IJaHHBIX: CIIUCKH, CIIOBapU, MHOXKECTBA, — UX YCTPOUCTBO U 0COOEHHOCTH paboThl Mcnoap30BaHKE CIUCKOB, CJI0BAapel 1 MHOXKECTB.

2. JIu3aiiH ¥ OPraHM3alus BBIYHCJICHUI B sI3bIKaX MIPOrpaMMHUPOBAaHUS.

Tewma 1. [IpuHIAIIBI OpraHU3aluA A3bIKOB IPOTPAMMHUPOBAHMS.

BBozHbIe MOHATHUSA, TPAHCIALMS IPOrpamMM, TapaJAurMbl MporpaMmupoBanus. CTaHapTU3aLuUs S3bIKOB IporpaMMupoBanus. Pazpabotka
CHUHTAKCHCa sI3bIKa MPOTrpaMMHUPOBAHUS, 3aBUCUMOCTh CHHTaKcHca OT napagurMbel. CHHTaKCHYeCKUi aHanu3 u TokeHusauus, KC-rpammartuku,
CeMaHTHYECKUe MpaBuiia U ocobeHHoctu C++.

Tewma 2. Tunmsanus.



Bunbl 00beKTOB JaHHBIX, TPOCTPAHCTBA UMEH M 00JIACTH BUAUMOCTH NepeMeHHbIX. Peanu3anus nepemMennbix B Python, ciioBapu nepeMeHHbIX,
METO/bI pabOTHI CO CIIOBapeM MepeMeHHbIX. LlenouncienHpie TUITBI 1 OUTOBBIE ONepauy, OCOOCHHOCTH PEeaTH3aluy 3HAKOBBIX U 0€33HAKOBBIX
THUIIOB, NepenoaHeHue. Yncna ¢ miaBarolieid Toukoi, 0COOEHHOCTH pean3allii YUCel C IIIaBaroeil TOUK0i, 0COOEHHOCTH MPUOIHKEHHBIX
BBIYMCIICHH, pab0oTa ¢ BEIIECTBEHHBIMH YKciIaMy. HazHaueHne THNHM3anyy; BUAbI THH3AIMN; TPeoOpa30BaHuUs TUIIOB.

Tema 3. YpaBiieHHE BEIYUCICHUSIMU.

BripaxkeHnus 1 moOoUHbIe IEHCTBHS, KATETOpUU 00BbEKTOB NaHHBIX B si3bike C++, onepatopsl B C++ u Python. YnopsmounBanue BEIYUCICHHA B
a3pike C++. [lapagurma cTpyKTYypHOTO IpOrpaMMHUPOBAHUS, TEOPETUUECKNE U TPUKIIAAHBIE MHCTPYKLUHU LIUKIIOB B CTPYKTYPHOM
IPOrpaMMHUPOBAHUU.

Tema 4. KocBeHHas aapecanus.

Anpecanus B I3bIKaxX MPOTPaMMHUPOBAHHS. YKa3aTelu U CChUIKH B si3bike C++. OmnepaTtopbl 1 mpeoOpa3oBaHus THIIOB YKa3aTeleH.
Hcnonb3oBaHue ykazaTeneu sl ynpaBlIeHUs MaMIThIO. Y Ka3aTelau U MacCUBbI, MHOTOMEpPHbIE MacCuBbl. IHKancynsuusa ykas3arenen B si3bIkax Java u
Python.

Tewma 5. IlogmporpaMmsl.

Cpena ucnosiHeHHs! OAIPOrpamMm, BUIbI cpell ucnoidHeHus. CrocoOsl peanu3anuu Bei3oBa PyHKIMU. CTeKoBasi peanu3alius JOKAIbHOU Cpebl
ucnonHeHus. CriocoObl epeaaun napaMeTpoB U BO3BpAT 3HAUCHHUS, CTATUUECKUE, II100aIbHbIE, TOKAIBbHBIE U HEJOKaIbHbIEC TepeMeHHble. KoHenums
BBI3BIBaEMOTO B si3bikax C++ u Python. Buasl BeI3bIBaeMBIX 00BEKTOB.

3. IToaumop¢usm u cpeacrBa 060011I€eHHOr0 NPOrPAMMHUPOBAHNS

Tema 1. OOBEKTHO-OPUEHTHUPOBAHHOE TPOrPaMMHUPOBAHUE.

Wukancymisinus, KOHCTPYKTOPHI M IECTPYKTOPBI, 001aCTH BUIUMOCTH. EAMHUYHOE N MHOKECTBEHHOE HACIIEJOBAHUE, PEATTH3AIHS SHHUIHOTO
HacJeI0BaHMsl, IpoOIeMbl peau3aii MHOKeCTBeHHOro HacnenoBanus. [Tomumopdusm ad hoc, peanuzamus noimmmopdusma TabIUIHBIMUA
meTtogamu. O0bekTHas Mojenu Java u Python, otnuuus ot o6vextHOM Moaenu C++. [leperpyska onepatopos B C++. Ileperpyska npucBauBanus,
CEeMaHTHKa KOMMPOBAHUS U NEpeMEIEeHHs, KOMUPYIOIUe U epeMelatore KOHCTpyKTopsl. Onpenenenne npeodpa3oBaHuii 111 HOBBIX TUIIOB.
[Ieperpy3ska onepartopos B Python.

Tema 2. [Tapamerpuueckuii monumMoppusm.

[IpencraBienue o mapamerpuyeckom noiaumopdusme. [1adbnons! u madioHHbIe non-type napamerpsl B C++. Crienuanusanus mabdioHa,
YyacTUYHAas crieruanu3anys. Beenenue B 111abioHHOE METaporpaMMHUpOBaHUE.

Tema 3. CpenctBa 0600LIEHHOTO TPOrPaMMHUPOBAHHUS.

Hckmrouenus: 06paboTka U BEIOpackIBaHUE MCKITIOYEHUH, packpyTka creka. Konnenmus 3axsara pecypcos npu naunmainzanuu (RAIL). YmMusle
yKa3aTelu, MOJICYET CCHUIOK. YTpaBiieHHe namsTeio B Java u Python. [TonsaTHE HTEpaTOpa, NCTIOIB30BAHUE HTEPATOPOB, BUABI HTEPATOPOB B C++ 1
Python, renepatopsl.

4.3.1. IlepeyeHb cCeMHHAPCKHX, IPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT



n/H

Ne paznena u
TeMBbI

HaumeHoBaHMe CeMUHAPOB, IPAKTHYECKHUX U J1a00PaTOPHBIX
pador

TpyroeMKoOCTb
(uac.)

Bcero
4aCcOB

M3 nux
NnpaKkTuiec
Kasi
NOJAr0TOBK
a

OuneHo4HbIE
cpeacraa

dopmupyemble
KOMIEeTEeHIIH A
(MHIMKATOPBI)*

3

=

5

6

7

1.1

OcHoBsl cuHTakcuca Python. /[3en si3pika Python.

4 4

3agaun
COCTABJICHUE
MpOrpaMm

Ha

VYK-1 (MAK vki.1,
NAK vki2, UAK vki3,
WK vii4) VK-2
(MOK k2.1, UK vk22,
WJIK viz3) OITK-2
(MAK onkz.1) OIIK-3
(UK oriks.1,

WK onks.2,

MK onks.3)

1.2

[ToamporpamMmsl ¥ CTPYKTYpHI AJaHHBIX B Python.

OTyeTnl (0]
1a00paTOPHBIM
pabotam

YK-1 (MAK vki.1,
WNIK k1.2, UK ki3,
NJIK vki4) YK-2
(MAK vk2.1, UK vk22,
K yk2.3) OIIK-2
(UK ork2.1) OIIK-3
(MK orxs.1,

NJK onks.2,

WK onks.3)

2.1

HpI/IHI_II/IHBI OopraHu3alyvu sA3bIKOB IPOTPpAMMUPOBAHUA.

OTyeTnl o
1a00paTOPHBIM
paboram

VYK-1 (MAK vki.1,
WNIK k1.2, UK ki3,
NJIK vki4) YK-2
(MOK k2.1, UK vk22,
K yk2.3) OIIK-2
(MK onk2.1) OIIK-3
(MK onxs.1,




MK orixs.2,
NJK onks3)

2.2

Tunuszanus.

OtueTsl no
1a00paTOPHBIM
pabotam

YK-1 (MAK vki.1,
NIK yki12, UAK vki3,
WK viis ) YK-2
(MK k2.1, UK vk22,
K yk2.3) OIIK-2
(MK orx2.1) OIIK-3
(UK orixs.1,

WK onks.2,

MK onks.3)

2.3

praBHeHI/Ie BBIYUCICHUSAMU.

OtueTsl no
1a00paTOPHBIM
paboram

YK-1 (MAK vki.1,
UK vki.2, UK ki3,
MK vki4) YK-2
(MAK k2.1, UK vk22,
NJIK vyik23) OIIK-2
(WJIK orxa.1) OTIK-3
(MK orxs.1,

MK orixs.2,

WK onks.3)

24

KocBennas agpecanusi.

OTtueTsl o
1a00paTOPHBIM
pabotam

VK-1 MAK vk,
NAK vki2, WK yki3,
WIK vkia ) YK2
(MOK vk2.1, UK vk22,
WIK vies)  OIK-2
(MAK onk2.1)  OIIK-3
(UK orixs.1,

WK onks.2,

MK onks.3)

2.5

ITognmporpammsl.

OTyeTnl o
1a00paTOPHBIM
paboram

VYK-1 (MAK vki.1,
NAK vki2, UAK vki3,
NJIK yki4) YK-2
(MIOK vk2.1, UK vk22,
MNJK yk2.3) OIIK-2




(MK onk2.1) OIIK-3
(MAK ornks.1,

WK onks.2,

MK onks.3)

3.1

OOBEKTHO-OPHUEHTUPOBAHHOE IPOTPAMMHUPOBAHHE.

OtyeTsl no
1a60paTOPHBIM
pabotam

YK-1 (MAK vki.1,
NIK vki2, UAK vk1.3,
WK vii4) VK-2
(MK k2.1, UK vk22,
HNJIK vyk2.3) OIIK-2
(MAK onkz.1) OIIK-3
(UK orixs.1,

WK onks.2,

MK onks.3)

3.2

[TapameTpuueckuii momuMopPu3M.

OTtyeTsl o
1a00paTOPHBIM
paboram

YK-1 (MAK vki.1,
NAK vki2, UAK yki3,
NJIK vki4) YK-2
(MAK yx2.1, UK yk22,
NJIK vyik23) OIIK-2
(UK ork2.1) OIIK-3
(MAK ornks.1,

MK onks.2,

WK onks.3)

33

CpenctBa 0000111€HHOTO TPOTrPaMMHUPOBAHUS.

OTtueTsl o
1a00paTOPHBIM
pabotam

YK-1 (MAK vki.1,
NAK vki2, UAK vki3,
WK viis ) YK-2
(MAK vk2.1, UK vk2.2,
WJIK vi23) OTTK-2
(MAK onkz.1) OIIK-3
(MK onks.1,

WK onks.2,

NIK onks.3)

Bcero

34

1.

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITeIbHOE H3YUeHHe CTYIeHTAMH B paMKax caMocTosiTe/ibHOM padoTsl (CP)
[TpuknaaHoe mporpaMmmupoBaHue Ha si3bike Python




2. JluzaiiH 1 opraHu3anus BIUUCICHUHN B A3bIKaX MPOrpaMMUPOBAHUS
3. Tomumopdusm u cpeacTsa 0000IMIEHHOTO TPOTPAMMUPOBAHUS
[TonHbIH MTepedeHb BOIPOCOB U 33JJaHUN JUTSI CAMOCTOSATEIBHBIX padoT JoCTyIeH Ha cTpaHulle Kypca B MOC Jlomuk.

4.4. METOAUYECKHUE YKA3AHUSA IO OPTAHU3ALIMA CAMOCTOSITEJILHOM PABOTBI CTYJIEHTOB
MeToaudeckne peKOMEHIalUK TI0 OpraHU3aIlui CAaMOCTOATEIHLHOU PaboThl CTYEHTOB JOCTYIHBI Ha cTpanuile kypca B MOC Jlomuk.
4.5. IIPUMEPHASI TEMATHKA KYPCOBBIX PABOT (IIPOEKTOB)

He npenycmotpeHo.



5. YYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILINHBL (MOJLY.JI5T)

a) OCHOBHAasI JIUTepaTypa:

1. Kupuuenko, K./I. SI3piku nporpammupoBanust [Tekcr] : yue6. mocodue / K. J[. Kupuuenko
— Bocr.-Cub. roc. akaza. obpazoBanusi. — Mpkyrck : U3n-8o BC'AO, 2014. — 105 c. - ISBN 978-
5-91344-765-4.

2. ®enopos, . FO. IIporpammupoBaHue Ha si3bIKEe BBICOKOTO ypoBHs Python : yueGHOe

nocobue mist By3oB / [. 0. denopoB. — 3-e u3z., mepepad. u gon. — Mocksa : M3gaTenbCcTBO
Opaiir, 2022. — 210 c¢. — (Bricee o6pazoBanue). — ISBN 978-5-534-14638-7. — Tekcr :
AJICKTPOHHBIN // O6pa3zoBaTenpHas maaTdopma 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-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/134312 (mara
oOpatuenusi: 21.03.2022). — Pexxum gocTymna: [y aBTOPU3. M10JIb30BATENEH.

0) 10MOTHUTEIbHASI JTUTEpPaTypa:

1. Toponusis, JI. B. INapagurma nporpamMmmupoBanus : yueOHoe mocodue it By30B / JI. B.
l'opognsisi. — 2-e u3g., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 232 c. — ISBN 978-5-8114-
6680-1. — Texkct : anexkTtpoHHBIH // JlaHb : smekrpoHHO-OMONHMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/151660 (nata ob6pamenus: 21.03.2022). — Pexum goctyna: s
aBTOPU3. NIOJIb30BATEIICH.

2. Maep, A. B. Beenenue B cranaaptHyo 6ubnunoreky mabdnonos (STL) : yueOHoe mocobue
/ A. B. Maep. — Kypran : KI'Y, 2020. — 87 c. — ISBN 978-5-4217-0540-6. — TexkcT :
AIEKTPOHHBIN /l Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/177906 (mata oOpamenms: 21.03.2022). — Pexum pgocryna: s
aBTOPH3. M10JIb30BATENEH.

B) CIINCOK aBTOPCKUX METOANYECKHUX pa3padoToK:

1. TTonHble MaTepuabl IEKIUH, BKJIIOYas IPUMEPHI IPOrPaMM U HATJISIIHO-MILTIOCTPATUBHbIE
Mmatepuaisl. JloctynHel Ha ctpanune Kypca B MOC [lomuk.

2. YKa3aHus 1O BBINOJIHEHUIO JAOOPATOPHBIX pabOT M A CaMOCTOSITENIbHOM pPalOTHI.
Joctynnsl Ha ctpanule kypca B MOC Jlomuxk.

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

F) 0a3bl JaHHbIX, I/[Hq)OpMaIII/IOHHO-CleaBO‘-IHbIe H IMOUCKOBbIC CUCTEMBI:

1. ISO/IEC 14882:2020 Programming languages — C++ URL:
https://www.1so.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 OBECIIEYEHUE JTUCIIAITJIMHBbI
6.1. YUEBHO-JTABOPATOPHOE OBOPYJIOBAHME:
1. Ayaurtopusi, OCHAIIIEHHAs! KOMITBIOTEPAMHU M CETEBBIM 000PYA0BAaHHEM.

6.2. IIPOrPAMMHOE OBECNIEYEHUE :
1. Kommiekt paspaborumka mnpuiokenuid Java Platform (JDK) 11, Standard Edition



(pactipocTpaHseTcst 0eCIIaTHO).

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

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

4. Cpena paszpabotku Code::Blocks IDE 20.03 (pacmpoctpansieTcst 0€CIUIaTHo).

5. SI3p1k mporpammupoBanus Python 3.9 (pacnpocTtpansieTcs: 6ecriaTHo).

6.3. TEXHUWYECKHUE U DJIEKTPOHHBIE CPEJICTBA:
HNOC DOMIC, mnpe3eHTallMOHHOE OO0OpYyJAOBaHHME, TEPCOHATLHBIM KOMITBIOTED C
BO3MOXXHOCTBIO JIEMOHCTpAlUU ipe3eHTanuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

I[Tpu peanuzauu 1aHHOTO Kypca UCTIONIB3YIOTCA CIEAyIOIINe 00pa30BaTe/IbHbIE TEXHOIOTUH:
TEXHOJIOTUM TPAJULHOHHOIO OOY4YEeHMs, HWIPOBbIE TEXHOJIOTMH, TEXHOJIOTUU MPOOIEMHOro
Oo0y4YeHHsI, TEXHOJOTMH OOyYeHHUS B COTPYAHUYECTBE, TEXHOJOTHMH KOHTEKCTHOTO OOYydYeHHs,
MHTEPAKTUBHbBIC TEXHOJIOIMH, TEXHOJIOTUHN AUCTAHLIMOHHOTO O0yUYEHMs, aKTUBHBIE MEarorH4ecKue
TEXHOJIOTHH.

8. OHEHOYHBIE MATEPHAJIBI U151 TEKYIILET'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTAIIUA

8.1. OLEHOYHBIE MATEPHAJIBI JUISI BXOJAHOI'O KOHTPOJISI

Bxo/1HO# KOHTpOJIb 00€cIIeYBAETCsI BBIMOJIHEHUEM YU€OHOTO MJIaHa MO MPEAIIECTBYOIINM
JUCLIUIUINHAM.
BxoaHOM KOHTPOJIb HE IPEAYCMOTPEH B BUIE OTIEIbHBIX MEPOIPUITHI.

8.2. OLEHOYHBIE MATEPHAJIbI TEKYIIETO KOHTPO.JISI

OneHoYHBIM CpEJICTBOM MEpPBOM TeMbl Kypca sBiserca Habop wu3 40 3amay 1no
pOrpaMMHUPOBaHUIO Ha si3bike Python. Criemyronirie TeMbl OLIEHUBAIOTCS IyTEM MPOBEPKU OTUYETOB
o jabopatopHbM paboram. Mmeercst 12 nabopaTopHbIX padOT B KaXI0W U3 KOTOPHIX OT 15 mo 25
3aJJaHUil OJTHOTO M3 TPeX BUAOB: BOIMPOCHI C Pa3BEPHYTHIM OTBETOM, 3aJaHUS HAa TOHWMaHUE
WCXOHOTO KOJIa, 33/IaHHs Ha HAITMCAaHUE MTPOrPaMM Ha YKa3aHHOM sI3bIKe TIporpammupoBanus (C++,
Python, Java). Bce 3aganus noctynnsl Ha ctpanuie kypca B MOC DOMIC. Ouenka 3a BBIIIOJIHEHHE
71a00paTOPHOH pabOTHI BRICTABIISICTCS MMPOITOPIIMOHAIBHO YHCITY BBITIOJTHEHHBIX 3a/IaHUN

B kagecTBe mpumepa nanee npuBoaUTCS (PparMeHT U3 3aaHMi 1abopaTopHOd padboThI 1

1. Ymo makoe napaduema npoecpammuposanus? Kakue mpu ochosHble napaouemul peaiusyem
C++? Kaxue cpedcmea cummaxkcuca npeoHa3Hayenvl 0 peanu3ayuu Kaxcoou u3 mpex
napaouem?

2. Ckauaume  ¢atin  uepnosuka  cmanoapma  C++ 17  http:  //www.open-
std.org/jtcl/sc22/wg21/docs/papers/2017/n4659.pdf Omeemovme na crnedyrowue 60npocel no
mexcmy cmanoapma. (Omeemwl Ha pycckom sazvike.) Ymo maxoe well-formed program u ill-
formed program? Bepmno nu, umo 6cAKas CUHMAKCU4ECKU NPABULLHASL NPOSPAMMA AGNAEMC S
well-formed? Apeymenmupytime omeem. B kakom cuyuae 6 cmamnoapme NpumMeHAEmMcs
obopom "no diagnostic is required"? Ymo on o3nauaem 6 oannom cmanoapme?

3. Hanuwume nwbyto npoepammy na C++, codepicawyro Kaxk MuHumMym 0e6a aiinia c
pacuupenuem *.cpp. B ooun u3z ¢haiinoe mooicno 3anucames HeKOmopyro @yHKyuio, opyeou
Gaiin 6yoem codeparcams pyuxyuro main. Ilocie mpaunciayuu npoepammol Hauoume 8 nanke
npoexma ¢haiinvl ¢ 06vLEKMHBIM KOOOM U UCnoaHAemblll aiin. Kaxue umena y smux ¢gaiinog?
s ueco oHu HYdHCHBL?



B kauectBe pesynbrara HCHOIHEHHs] pabOThl TpeOyeTcsl MpeAoCTaBUTh OTYET C OTBETAaMHU Ha
BOIIPOCHI U TEKCTaMU Imporpamm. [IporpamMmbl NpUKPEIUISIOTCS B BUAe (HaililoB C MCXOAHBIM
KoZoM. OTBETHI Ha BOMPOCHI MOXHO 3aMUCHIBaTh B TETPAAU WIH B 3JIEKTPOHHOM (hopmare.

8.3. OIIEHOYHBIE MATEPHUAJIbI IPOMEXKYTOYHOI'O KOHTPOJIS

Hrorosas cymma nepBUUYHbIX 0aJUI0B CKJIabIBAE€TCA U3 0AJJIOB, IOJYUYEHHBIX 3a BBIIOJIHEHHE
3aJjaHUil 0 MPOrpaMMUpPOBaHHUIO Ha si3bike Python (Makcumym 18 GanioB), maGopaTOpHBIX padoT
(12 paboT ¢ MakcUMaJIbHON OLIEHKOM B 6 OaiioB) M OayljIoB, MOJIyYEHHBIX Ha AK3aMeHE. DK3aMeH
MPOBOAMTCS Ha OCHOBE 3a/JaHUN M3 HEBBINOJHEHHBIX J1a00paTOPHBIX pabOT U OLEHUBAETCS
makcumMyM B 30 OamutoB. Yuamuiicss MOXeT OBITh OCBOOOXIEH OT JK3aMeHa NpU yCIOBUHU
BBITMIOJTHEHUSI BCEX JIa0OPATOPHBIX padoT.

JUist TOCTHIKEHUSI COOTBETCTBUSA C OalIbHO-peHTHHIOBOM cuctemoil 1Y mepBuyHbIe Gamibl
MIePECUYUTHIBAIOTCS B aTTECTAIIMOHHBIC OBl 110 opmyiie 2*max(x,30)+0.5%max(x-30,0), roe x —
nepBUYHbBIE OaIIBl 32 Kypc. [lanee olieHKa BBICTABISETCS B COOTBETCTBUU C OaIbHO-PEHTHHTOBOM
cucremont UI'Y (80 6amioB — otiuyHo, 70 6amioB — xopoio, 60 6a7I0B — yA0BIETBOPUTEIHHO).

Pa3paGoTunkmu:
4@ TOLIEHT Kupnuenko Koncrantun JIMUTpueBuy
(moamuck) (3aHMMaemast TOJKHOCTB) (®.1.0.)

[Iporpamma cocraBiiena B cooTBercTBHH ¢ TpeboBanusiMu ®I'OC BO mno HampaBieHHUIO
noarotoBku 02.03.02 «@PynaameHTanbHass HHpoOpMaTHKa M HH(MOPMAIMOHHBIE TEXHOJIOTHM»
(ypoBeHb OakanaBpuaTa), YTBEpPXKIACHHBIM TMpUKa3oM MUHHUCTEpPCTBA OO0pa3oBaHUS W HAyKU
Poccuiickoit @enepauyu ot 23 aBrycra 2017 r. N 808, 3apeructpupoBanssiii B MuHtocre Poccnn
«14» centsopst 2017 r. No 48185 c u3MeHEHUSIMU U IOTIOTHEHUSIMU C H3MEHEHUSIMU U JTOTIOTHEHUSIMU
oT: 26 Hos0ps 2020 r., 8 deBpans 2021 r.

[IporpamMma paccMoTpeHa Ha 3acefanuu Kadeapsl Aiaredpandeckux U HHHOPMAIMOHHBIX
cucteM UMUT UT'Y «04» anpens 2023 T.

ITpoTtokon Ne 9 3aB. kadenpoii »;/?“”"f/ [TanTenees B. N.

/

Hacmosuwas npoecpamma, He mooicem Ovimb 6ocnpousgedeHa HU 8 Kakou ¢hopme 0Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopul-paspabomuuka npocpammsi.



