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AHHOTANU

JucuunnuHa «OCHOBBI IPOrpaMMHUPOBAHUS» BXOJIUT B 00pa30BaTEIbHYIO MpOrpaMmy
BBICIIEr0 00pa30BaHus MO HampasieHUIo moaroToBku/ creruanbHocT 09.03.01 «MHpopmaTuka
U BBIYUCIUTEIbHAS TEXHHKa» HANpPaBIEHHOCTH «BpluuciIuTeIbHBIE MAIIMHBI, KOMILJIEKCHI,
CUCTeMBI U ceTi». JucrumiuHa peanusyercs kadenpoi «Ned44».

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMIUX KOMIIETEHIUH]:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MATEMAaTUYECKOTO aHaJln3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMA B TPOPECCUOHATIBHOMN 1EATEIEHOCTI

OIIK-2 «CrocobeH HCmoab30BaTh COBPEMEHHBIE WH(OOPMAIMOHHBIE TEXHOJOTHH |
IIPOrpaMMHBIE CPEJCTBA, B TOM YHUCJIE OTEUECTBEHHOI'O IPOM3BOJCTBA, IIPU PEIICHUU 3ahad
npohecCHOHATTEHOM NeSTENIbHOCTH

OIIK-8 «CnocobOeH pa3pabarbiBaTh aarOpUTMbl W TMPOTPAMMbl, HPUTOJHBIC IS
MPAKTUYECKOTO TPUMEHEHUS

CopepxaHue IUCLUUIUIMHBI OXBaThIBAET KPYI BOIIPOCOB, CBS3aHHBIX C COBPEMEHHBIM
COCTOSTHUEM U TEHACHLHSIMH Pa3BUTHUS S3BIKOB IMPOTPAMMHUPOBAHUS U CPEACTB ISl pa3paboTKu
OpOorpaMM pPas3InYHOTO YPOBHS CIIOKHOCTH (TMPUHIMITBI pa3paOOTKH, HANMUCAHUS U OTIAJKU
IporpaMM pa3HOW CTENEHU CIIOKHOCTH, OCHOBBI CHCTEMHOI'O MPOTPaMMHPOBAHUS, OCHOBBI
00BEKTHO-OPUEHTHPOBAHHOTO M0IX0/1a K IPOrPaMMHUPOBAHHIO, TPUHIUIIBI AEUCTBUS, OCHOBHBIE
byHKIIMA 1 UHTEP(DEHC COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB).

[IperonaBanrie TUCHMIUIMHBI TPEAYCMAaTPUBAET CleAyionme (GopMbl OpraHU3aIuu
yueOHOro mpoiiecca: JIEKIUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
paboTa cTyaeHTa, KOHCYIbTAlllU, KypCOBOE POCKTHPOBAHUE.

[IporpaMMoil NHUCHUIIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6miast TPyAOEMKOCTh OCBOCHHS AWCITUIUIMHBI COCTABISET 9 3adyeTHBIX eauHuIl, 324
yaca.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUI



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI

®opMUpOBaHUE Yy CTYACHTOB TMPEACTABICHUS O COBPEMEHHOM COCTOSIHUM SI3BIKOB
POrpaMMUPOBAHUS M CPEJICTBAX AJI pa3pabOTKU MPOTrpamMM Pa3IMyHOTO YPOBHS CIOXKHOCTH, a
TakKe pa3BUTHE TMPAKTUYECKUX HABBIKOB IO pa3paboTKe MporpaMM Ha  sI3bIKaX
POrpaMMHUPOBAHUS BBICOKOTO YPOBHSI C UCIOJB30BAHUEM CpeJl BHU3yaJbHOTO OOBEKTHO-
OPUEHTHPOBAHHOT'O MIPOTPaMMHUPOBAHUSL.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B

Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpymrma) Kon u HaumeHoBanue Kon u HauMeHOBaHWE UHIMKATOPA
KOMITETEHITUHI KOMITETEHITUHI JOCTH>KEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBLI MATEMATHKH,
MPUMEHSATD (GU3KKY, BRIMUCITUTEIILHON TEXHUKU U
€CTECTBEHHOHAYUYHBIE€ | TPOrPaMMHUPOBAHUS

Ob6memnpodeccnoHanbHBIE
KOMIICTCHIINU

U O0IIEUH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTU4ECKOTro
aHanm3a u
MOJICTTUPOBAHHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
VICCIIC/IOBaHUS B
npohecCHoHANBHOM
JesTeIbHOCTH

OIIK-1.Y.1 ymeTs pemiath cTaHapTHBIE
npodeCCHOHANIBHBIC 3a/1a4H C
MPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHH, METOJIOB
MaTEeMaTHYECKOTO aHalln3a U
MOJIETTUPOBAHUS

OIIK-1.B.1 BiageTh HaBBIKAMU
TEOPETUUECKOTr0 U IKCIIEPUMEHTAILHOTO
UCCJICIOBAHMS OOBEKTOB
pohecCHOHANBHOM e TeIbHOCTH

Ob6memnpodeccnoHanbHBIE
KOMITETCHITHH

OIIK-2 Cnocoben
UCTIOJTb30BaTh
COBPEMEHHEIE
nH(}OpMaAITMOHHBIC
TEXHOJIOTHH U
[IPOrpaMMHBIE
CpelICTBa, B TOM
quCIe
OTEYECTBEHHOTO
[IPOU3BOACTBA, IIpU
peleHnH 3a1a4
npodhecCuoHaNBHOM
JeSITeTbHOCTH

OIIK-2.3.1 3HaTh COBpEMEHHBIE
UH(OPMALMOHHBIE TEXHOJIOTHH U
pOrpaMMHBIE CPE/ICTBA, B TOM YHCIIE
OTEUECTBEHHOT'O MPOU3BOJICTBA, IPU
pelieHnu 3a1a4 npoQeccruoHanbHON
JEeSITEIIbHOCTH

OIIK-2.V.1 ymeTb BbIOMpATh COBPEMEHHBIE

WH()OPMAITMOHHBIE TEXHOJIOTHH 1
MIpOrpaMMHBIE CPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOTO MPOU3BOJICTBA, NIPH
penieHnu 3a1ad npodeccuoHaIbHON
eATEIbHOCTH

OIIK-2.B.1 BiageTh HaBBIKAMU
MPUMEHEHUS COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJOTUH U
MIPOTPaMMHBIX CPEJCTB, B TOM YHCTIE
OTEUECTBEHHOT'O MPOU3BOJICTBA, NIPU
penieHuu 3a1a4 npodeccuoHaIbHOM
JIESITEILHOCTH

O6menpodeccruoHaabHbIE
KOMIICTCHIINU

OIIK-8 Cnocoben
pa3pabaThiBaTh
AJITOPUTMBI U

OIIK-8.3.1 3HaTh aIrOpUTMUYECKHUE SI3bIKU

IPOrpaMMHUPOBAHUS, OTIEPAI[IOHHBIE

CHCTEMBI U 000JI0YKH, COBPEMEHHBIE CPE/IbI




POTrPamMMBl, pa3paboTKU MPOrPaMMHOTO 0OeCTICUeHUS

MIPUTOAHBIC 1JIS OIIK-8.VY.1 yMeTh COCTaBIISITh aJITOPUTMBI,
MPAKTUYCCKOT'O nMcaTh U OTJIaKMUBaTh KOAbI HA A3BIKE
MPUMEHEHHUS IPOrpaMMHUPOBAHNUS, TECTUPOBATD

paboToCrocOOHOCTH MPOrPaMMBI,
MHTErPHPOBATH IPOTPAMMHBIE MOIYIIN
OIIK-8.B.1 BnazneTs s361K0M
POTrPaMMHPOBAHHUS; HABBIKAMH OTJIATKH U
TECTUPOBaHUS pabOTOCIIOCOOHOCTH
pOTpaMMBbI

2. Mecro nucuuniaussl B cTpykType Ol

JucrunianHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETCHHBIX 00yYarOIIMMUCS
IMpU U3YUCHUU CIICAYIOIIUX AUCIUITIIAH:

NudopmaTtuka
MaremaTrueckas JJOTHKa ¥ TEOPHSI aJITOPUTMOB.

3H3HI/I$I, IMOJIYYCHHBIC IIPpH HU3Y4YCHUU MaTcpualia I[aHHOﬁ JUCHUIINIMHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUHN APYTI'UX NUCLHUILIINH:

[IporpammupoBaHue Ha si3pIkax AccemOiepa
TexHonorus NporpaMMHUpPOBAHUS
YenoBeko-MalmHHbIN HHTEPQEIC

bazw1 nanHbIX

CucrtemMHOe MporpaMMHOE obecrieueHue
OrnepalilnOHHBIE CUCTEMBI

OTKpBIThIE CUCTEMBI

Hudposas 06paboTka U300pakeHUI

Teopus NpUHATHS peLICHUN

TexHonorus pa3paboTKu OTKPHITOrO IPOrpaMMHOTO 0OecTieyeHHs
MynbsTUMeana MPOU3BOJICTBO.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI

Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboThI MO AUCIUIIIHHE (M paclpeaesieHne 3TOi TPYJOEMKOCTH IO CeMecTpaMm) PEeACTaBICHbI B

Tabymue 2.
Tabmuna 2 — O6beM U TPYIOEMKOCTh AUCIUIIITUHBI
Bi yucOHoi paGoTs! Beero TpynoeMKoCTb 1o ceMecTpam
No2 Ne3
1 2 3 4

Oouwan mpyooemxocmo oucyunaunsl, 3E/(vac) | 9/324 5/180 4/144
AyoumopHnuie 3anamus, BCEro vac. 136 85 51
B TOM YHUCJIC:

nexuuu (JI), (gac) 51 34 17

npakTuueckue/cemunapckue 3anatus  (113),

17 17

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 51 34 17

KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17

9K3aMeH, (Jac) 108 54 54
CamocmosamenvHas paboma, Bcero (dac) 80 41 39
Buo npomesxcymounoit ammecmayuu: 3auer, JK3.

OK3.,

madd. 3auer, sx3amed (3auer, Judd. 3aq, OK3.
DK **) OK3.




*%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCIUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYTOEMKOCTh

Pa3,uem>1 TEMBbI JUCITHUITINHBI HCKHI/II/I 113 (C3) P KII CPC
’ (dac) (gac) (dac) (gac) (dac)
Cemectp 2
Paznen 1. Metonbl pa3paboTKu IPOTrpaMMHBIX 6 5 ) i 4
CPENICTB
Pa3znen 2. OCHOBBI s13bIKa IPOrPaMMUPOBAHUS
Cit 6 6 - - 6
Paznen 3. CtpykTypHOE porpaMMupOBaHue 6 6 16 - 8
Paznen 4. IlpouenypHoe u MOIyIbHOE 16 ) 16 i 23
IIPOrpaMMHUPOBaHUE
Htoro B cemectpe: 34 17 34 - 41
Cemectp 3

Paznen 5. [luHamMuyeckue CTpYKTYpPhI TaHHBIX 8 - 15 - 14
Paznen 6. Konuenmuu 06beKTHO- 9 i ) i 10
OPHUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS
BrimonHenue KypcoBoii paboThl - - 17 15
Hroro B cemectpe: 17 - 17 17 39
Hroro 51 17 51 17 80

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena Hassanue u conepkanue pas3aesioB U TEM JEKIIMOHHBIX 3aHITHI
1 Tema 1.1. CoBpeMeHHBIE METOABI Pa3pabOTKH IPOTrPAMMHBIX
CPEHCTB.

PasBuTHe = COBpEeMEHHBIX  METOJOB  MPOTrPaMMHPOBAHMUS.
CTpykTypHOE, TpOLEAYpPHOE, MOAYJIbHOE U  OOBEKTHO-
OpPUEHTUPOBAHHOE IIPOrpaMMHUPOBAHUE. Texnonoruu
HUCXOJSIIIETO M BOCXOMASAIIETO NPOCKTHPOBAHUS IPOTPAMM.
CyImHOCTh CTPYKTYpPHOTO MpPOrpaMMHUPOBaHHUs: pa3OueHue Ha
noj3azayd, HUCXOHALIEe INPOCKTHPOBAHUE, CTaHIAPTHBIC
CTPYKTYphl yrpaBieHus. JJoCTOMHCTBA U HETOCTATKH.

Tema 1.2. Drans! pa3paboTKH MPOrpaMMHBIX CPEICTB.
Koauposanue u JIOKYMEHTUPOBaHUE MIPOrPAMM.
[IpoexTupoBanue u TectupoBaHue mporpamm. OCHOBHBIE HTAIIbI
pa3paboOTKM TporpaMMm. OTam TOCTAHOBKM 3aJadyd. OTai
pa3paboOTKU CTPYKTYp [HaHHBIX: ONpEeIeNiCHHEe BXOIHBIX U
BBIXOJAHBIX  JIAaHHBIX, (OPMBI  MOJIYYEHHUS  PE3YJIbTATOB.
Hcnonp3oBaHne TEXHOJOTHMHM HUCXOMSIIETO MPOCKTUPOBAHUS HA
JTare  MPOEKTUPOBAHUS  NPOTPaMMHBIX  CPEICTB.  JTan
CTPYKTYPHOTO MpPOTPaMMHMPOBAaHUS. OTalm TECTHPOBAHUSA H
OTJIAJKU.

2 Tema 2.1. CoBpeMEHHBIE SI3bIKU IPOTPaMMHUPOBAHUSL.




[lonsATHE s3bpIKa MpPOrpaMMUPOBAHUS. DTambl Pa3BUTHUS SI3BIKOB
nporpamMmmupoBanusa. CoBpeMeHHBIE TEHIECHIUMU B 00JacTH
SI3BIKOB TIporpamMmupoBaHusi. CpaBHEHHE pa3BUTHUS S3BIKOB B
MPEJICTAaBICHUH JAaHHBIX U CIOoco0ax peaau3alud airopuTMOB.
CpaBHUTENbHAS XapaKTEPUCTHKA S3bIKOB IMPOTPaMMHUPOBAHUS
BBICOKOTO ypoBHs. CHHTaKkcuc U ceMaHTHKa. CriocoObl OMUCaHus
CHUHTAKCHCA: JIMHTBUCTHYECKHE (OPMYNIBI U CHHTAKCHYECKHE
JUarpaMMBl.

Tema 2.2. ba3oBble cpeacTBa A3bIKa porpamMmupoBanus C++.
CtpykTypa s3bika nporpammupoBanusi C++. ba3oBblie 3J1€MEHTHI
s3pika C++: andaBuUT, JIEKCEMBI, BBIPAXKECHUS, KOMMEHTapuUH.
OcHOBHBIE (CTaHAApPTHBIE) THMBI NaHHBIX si3bika C++. Tumsl
apupMeTHIECKue LIE€JIOYMCIICHHBIE. VYnpasnsomue
MOCJICIOBATEILHOCTH. THUIBI apu(PMETHUYECKUE C TUTaBaroIeH
toukoil. Jlormueckuit tum bool. Tum void. MuenTuduxaTops
SI3BIKA. OOmacte  pmeWictBAL W o0JacTb  BHUAUMOCTH
unentudukaropa. KitoueBble (3ape3epBUpOBAaHHBIE) CIIOBA.
Koncrantel. Pazpenurenu. Crnenmdukanuy KIacCOB TaMSTH.
IIpemnoxenus s3blka: onucaHus U omeparopsl. IIporpamma Ha
sa3bike C++: cocTaB M CTPYKTypa.

Tema 2.3. IlonaTue oOBEKTA.

O6nbekthl.  Krnaccubuxamuss  00bekTOB.  Apudmerndeckue
orepanuu HaJ o0beKkTaMHu. ApHudmeTnueckrue mpeoOpa3oBaHMUS.
Jlornueckne u moOpa3psAHbBIE JIOTHYECKHE OIepaluyd  Haj
oovektamu. Omnepanuu casura. [lonstue o6 L-3HaueHuwm.
Onepauuu npucBauBanus. [Ipeo6pa3oBanus npu NpucBauBaHUU.
Onepanus 3ansras. Onepauuy yBEIMYEHUS U YMEHBIICHHUS
3Ha4YeHUsA. YcloBHas omnepanusa. Onepamusi MOJTydeHHs ajpeca
00BbEKTa B OCHOBHOM MaMATH H  ONepalus MOJy4YeHHUS
COJIEPKUMOTO OOBEKTa IO aapecy. YKazaTend. YKaszaTrelud Ha
00bekT, Ha ¢yHkuuioo, Ha void. Onepamuu C yKa3aTeIsIMH.
Ccpuiku.  Omnepanust  npuBegeHusa.  Omnepamust  pasMmep.
Ilepeuunbie  onepauuu. Ilonarue Bwlpaxenus. Ilopsanok
BBINIOJIHEHMSI ONIepalliii B BBIPAXKCHHH.

Tema 3.1. bazoBbie KOHCTPYKLUH CTPYKTYPHOT'O
POrpaMMHUPOBAHUS.

CpenctBa peanuzaliyd JUHEHHBIX aJTOPUTMOB: OIEPATOp -
BBIPDOKEHHE, COCTaBHOW omeparop (OJ0K), MyCTOM oOImeparop.
CpenctBa  peanu3aldd  Pa3BETBISIOMIUXCA — aJTOPUTMOB:
YCIIOBHBINM oOIepaTop, onepaTop - MepeKiIrydareib, OrepaTop
nepexojia, onepaTop pa3pbiBa, ONepaTop MEpexoja Ha Hayaio
CIIElyIOIIeH HTepaluy, OMNepaTop BO3BpaTa B BHI3BIBAIOLIYIO
¢yakmuio. CpeacTBa peanu3aldi MUKIUYECKUX alTOPUTMOB:
orepaTopsl IHMKJIa C TMPEIyCIOBHEM, C TOCTYCIOBHEM, C
napamerpoM. Peanmzanus apudMeTHYECKUX, UTEPALUOHHBIX H
BJIO’KEHHBIX ITUKIJIOB. Peanu3ans pekyppeHTHBIX BBIYUCICHUH.
Tema 3.2. IIpumepsl pa3paOOTKH IPOrpamMm.

JIuneitnbie MPOrPAMMBI. Brruucnenue pe3yJIbTaTOB
MOPA3PSAHBIX JIOTUYECKUX OIepaluid Haja UEeNbIMA YHUCIAMU.
PasperBisomuecs mporpaMmbl  — TOUCK  3KCTPEMalbHBIX
3Hauenuil. [lomajmanue TOYKM B 3aJaHHbIe oO0JacTH Ha
I0CKOCTH. [{uknuyeckue mporpammbl. Pemenuwe 3agad Ha




3aJIaHHOE YHCJIIO IOBTOpEHMU. PemeHue 3amad Ha IOJydeHHE
pe3yabTaTOB C 3aJaHHOW TOYHOCTHIO. [lomyuenue TaGmwmiy
3HayeHUd anreOpandeckux (GYHKUMNA B 3aJaHHOM JHAara3oHe
M3MEHEHUS 3HAUYCHUS ApTYMEHTA.

Tema 3.3. Cratuyeckue MacCHUBBI.

Cratnueckoe pacnpenenenne mamsatd. CTpyKTypUpOBAHHBIE
TUINBl JIAHHBIX: OJIHOMEPHbIE W MHOTOMEpPHBIE MAaCCHBBI.
Pemenne THUMOBBIX 3aJad Ha MAacCHUBBL: IOWCK 3HAYEHUU
MaKCUMaJIbHOTO OTPULIATENTLHOTO u MUHHUMAaJIbHOTO
MIOJIOKUTEIBHOTO  JIEMEHTOB  OJHOMEPHOTO  BEIIECTBEHHOIO
MaccuBa, IIE€PECTAaHOBKA 3JEMEHTOB OJHOMEPHOTO MAacCHBa.
[lepecranoBka CTONOIOB M CTPOK MAaTpull MO 3aJaHHBIM
MpaBUjIaM.

Tema 4.1. Konuenuuu npoueaypHoro nporpaMMHUpOBAHHUSL.
Oynkuun. OcHOBHbIE NOHATHA. [IpMHIMIBI MCHOJIB30BaHUSA
¢ynkuuit B mporpammax. OObsiBIIeHHE U onpeeNieHne ()yHKIIHA.
Crnucok mapamerpoB W Tun (GyHKOuU. Bb3oB ¢yHKIMNA Ha
ucnonHenne. @dopmanbHble W (PaKTHYECKHE TMapaMeTpEhI.
Obnactu peiictBust onucanuil ¢QyHkumid. JlokanpHOCTE H
ro0anbHOCTh. MeXxaHu3M Tepefavn napameTpoB. [obanbpHBIC
nepemenHble. OyHkiusa main(). [lepeqada MacCUBOB B KayecTBe
napametrpoB. [lpumepbl. Peanuzanusg aaropuTMOB COPTHPOBKH
CTPYKTYp JaHHBIX U TIOMCKA B 3TUX CTPYKTypax.

Tema 4.2. [TonsiTue pekypcumu.

Ilepenaua umen ¢yHkIMA B KadecTBe mapameTpoB. I[lonstue
pexkypcun.  PekypcuBHbIE — ompeAeneHuss U aJTOPUTMBIL.
[IporpamMMupoBaHue pPEeKypCHUBHBIX QJITOPUTMOB: PEKYPCHUBHBIC
dbyakun. MexaHu3M PEKypCHBHBIX BbI30BOB. Ileperpyska
¢ynkuunit. [1la6noHb! GyHKINHA.

Tema 4.3. KoHulenuuu MOyIbHOTO MPOrpaMMUPOBAHUS.
Mopynu: Ha3HaueHUEe, CTPYKTypa, TPAHCISIUS, TECTUPOBAHUE.
OcobennocTr HCHOJIL30BAHUS MOJTYJIEH. MopynbHbIe
nporpammbl.  J{upektuBa  #include. upextuBa  #define.
[TocTpoeHre MHOTOMOIYJIBHBIX HPOrpaMM CpPEICTBAMH SI3bIKa
nporpamMmmupoBanus C++.

Tema 5.1. JluHaMU4YeCKHE CTPYKTYPHI JaHHBIX.

VYkazarenu U cchulkd. /[MHaMuueckue MaccuBbl. J[MHaMUYecKue
CTPYKTYpBI:  CIHUCKH. BuIbl  CHHCKOB: OJHOCBSI3HBIE U
JIBYCBSI3HBIC CHHCKH, JMHEHHBIE M LUKINYECKHUE CIUCKH.
JlnHamMuueckne CTPYKTYphl: CTEKH. [[MHaMHUueckue CTPYKTYpBbI:
ouepeau. JluHaMHUECKUE CTPYKTYPBI: IEKH.

Tema 5.2. JlepeBbsi.

JluHaMu4eckue CTpYKTYphI: 1epeBbs. Buabl 1epeBbeB U CriocoObI
uX peannsauuu. buHapHOE epeBO Kak peKypCHBHas CTPYKTypa
MaHHBIX. PekypcuBHBIE Mpoleaypsl 00Xoaa AepeBa: MHPUKCHAS
dbopma, npedurcHas Gopma, nocrpukcHas popma. OcCoOOEHHOCTH
MCIIOJIb30BaHUS PEKYPCUH IIPH MIOCTPOCHUH JIEPEBA.

Tema 6.1. Kimaccel.

OCHOBHBIE MPUHITUTIBI 00BEKTHO-OPHUEHTUPOBAHHOTO
POrPaMMHUPOBAHUS WHKAIICYISIHUS, HacJIeIOBaHHE,
nosmmoppu3m. Kimaccer B si3eike C++. Pa3zpabGoTka Ki1accos.
CocTaBiIONIMe KJIACCOB: MOJISI, METOJbl. DK3EMIUISIPbl Kilacca




(0ObekTh). Bpemss MX JXKM3HM M BHIUMOCTb. KOHCTPYKTOpBI.
CBolicTBa KOHCTPYKTOpOB. (CTaTWYeCKHE DJIEMEHTHhI KJjacca
(craTMyeckue TOJS M CTaTU4YecKHe MeToAbl). JpyxkecTBeHHBIE
GYHKIUM U IpYKECTBEHHbIE KIacchl. JlecTpyKTOphI.

Tema 6.2 Ileperpy3ka onepanuid.

[leperpy3ka omepanuii ¢ 0OBEKTaMH KOHKPETHBIX KJIACCOB.
[leperpyska yHapHbix onepamuif. Ileperpy3ka OuHapHBIX
onepauuii. Ileperpy3ka omepanuu npucBauBanus. [leperpyska
omepauuu mnpuBeneHus Tuna. lleperpyska omepanuu BbI30Ba
¢yukuun. [leperpyska onepanuy UHIAEKCUPOBAHHUS.

Tema 6.3. HacnenoBanue

ITonsatue nacnenoBanus. [Ipoctoe HacnegoBanue. BupryaibHbie
METOJbl. MeXaHu3M IO3HEro CBS3bIBaHUSA. MHOKECTBEHHOE
gacienosangue. [lladmonsl xiaccoB. Co3maHue 11a0JI0HOB
KJaccoB. Vcnosnp3oBaHue mabIoHOB KIIACCOB.

Tema 6.4 IToTOKOBBIE KJIACCHI.

CrangapTHbIe MOTOKU. MeToabl 0OMeHa C TIOTOKaMu (Ooreparus
U3BJICYCHHUS] M3 TIOTOKAa M OIepalus BKIOYEHHS B TOTOK).
@ailioBble TOTOKH. CTPOKOBBIE IOTOKHU.

Tema 6.5 Ctpoku B ctusie sa3bika C++.

Knacc string. Konctpykropsl crpok. IIpucBanBaHue CTpOK.
Omneparuu co ctpokamu. OyHKIMK 10OABICHHUS YacTe CTPOK.
Oynkiuu npeodpasoBanus cTpok. OyHKINU MMOMCKA MOJCTPOK.
DyYHKIIMKM CpaBHEHUS dYacTeld CTpOK. DYHKIUMU TMOJTYYEHHUS
XapaKTEPUCTUK CTPOK.

Tema 6.6. OCHOBBI JOKA3aTEIbCTBA MTPABUIIBHOCTH ITPOTPAMM
Teopema CTPYKTYypbl M CTPYKTYpHOE MPOTpPaMMHPOBAHUE.
Amnanu3 nporpamMMm. YTBepKAeHUs 0 nmporpammax. KoppekTHOCTb
nporpamMm. I[lpaBuna BbIBOJa JUIsi OCHOBHBIX  CTPYKTYpP
IPOrpaMMHUPOBAaHMUS. WNHuBapuaHTHBIE YTBEPKJICHHUS.
YTBepxaenus o MaccuBax. CriocoObl BepH(pHUKAIMK MPOTPAMM.
JKU3HEHHBIN UK POTPAMMBI.

4.3.

[IpakTrueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

Ne
Ne TeMbl MpakTU4YECKUX . | TpynoeMkocTs, | pa3zaeina
. DOpMBI IPAKTHYECKUX 3aHATHIH
/11 3aHATHN (gac) UCIIAI
JIMHBI
Cemectp 2
1 | CoiicTBa 1 cr1ocoObI 3 1
3alMCH aIrOpUTMa!
pelleHe TUMOBBIX 33134
€CTECTBEHHBIE SI3BIKH,
CXEMBI.
2 | CrocoOs! 3anmcu 2 1
aJropuTMa:
CTPYKTYpOTpaMMBbl, pelleHe TUMOBBIX 33134
NICEBIOKO/BI, I3BIKU
IPOrpaMMHUPOBAHMUSL.
3 | ba3oBble ynpasisitonye pelIeHne TUIIOBBIX 3a/1a4 2 2




CTPYKTYpBI: CIIEOBaHUE,
pa3BHIIKa

ba3oBble ynpasingromnye
CTPYKTYPBHI:

IUKJI C IPEAYCIOBUEM.
JlonmoHUTEIbHBIE
YIPaBISIOUIUE CTPYKTYPHI:
00x01, BEIOOp BapuaHTa,
IIUKJI C IOCTYCJIOBUEM,
IIUKJI C TAPaMETPOM.

PEIICHUE TUIIOBBIX 3a1a4

CpencrtBa peanuzaiuu
JIMHEUHBIX AJITOPUTMOB:
OIlepaTOphl MPUCBAaUBaHUs, | PEIICHUE TUIOBBIX 3a1a4
BbI30Ba (DYHKIIHH,
COCTaBHOM, MyCTOM

OrniepaTopbl BETBICHUS:
YCJIOBHBIN OmepaTop,
OTIepaTop-TMepeKIouaTeb,
oreparop mepexoa.
Omneparopsl IUKIA: €
IPEIYCIOBUEM, C pellIeHHe TUIOBBIX 33134
MIOCTYCJIOBUEM, C
napametrpoM. Peanu3zamus
apuMeTHIECKUX,
UTEPAIMOHHBIX U
BJIOJKEHHBIX ITHKJIOB.

Bcero

17

4.4. JlaGopaTopHbIE 3aHATHS

TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaunmenoBanue nabopatopHbIx paboT

TpynoemMKkocTs,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 2

BBonHoe 3ansTue

CnenoBanue

Onepatopbl BETBICHUS

OrnepaTophbl IIMKJIA: 3aIaHHOE YUCJIO TOBTOPEHUM

Onepatopsl UKIIA: BBIYUCICHUS C 3aJJaHHOW TOYHOCTBIO

CymMMupoBaHue psJioB

[Teperpy3ka GyHKITHIA

CraTtudueckue OAHOMCPHEIC MaCCHUBEI

0 A| N[N | |W (|~

CraTtudeckue IByMEPHbIE MACCHUBbI

BN N N SN PN N RN B L

AR PDIWIW|W|W|—

Cemectp 3

BBoHoe 3ansTue

JlmHaMu4yecKre MacCUBBI

10

Metozasl COPTUPOBKH

11

Ilepenaua nMEH GyHKIMI B Ka4eCTBE MaPaMETPOB

N NN —

W[ n




12 | CTpoku 1 TeKCTOBbIE (halliIbl 2 5

13 | CTpykTypHl U (hallsibl CTPYKTYp 2 5

14 | JIuHeHHbIe CIIUCKU 2 5

15 | Crek, ek, ouepeib 2 5

16 | Kmaccel 2 6
Bcero 51

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOTHEHUE KYPCOBOM PabOThI
Lenbp kypcoBoil paboTHI: 3aKpelUICHHE TEOPETHYECKHUX M MPAKTUYECKHX 3HAHMHU,

MOJTyYEHHBIX BO BpeMs JIEKIMOHHBIX, JIAOOPATOPHBIX, MPAKTHUECKUX U CAMOCTOSITEIBHBIX
3aHATHI.

3a BpeMsi KypCOBOTO MPOEKTUPOBAHMSI HEOOXOIUMO BBITIOJHUTH BCE ATAlbl PEHICHUS
3a1auu ¢ momouibio 9BM OT MOCTaHOBKHM 33aJjauul /10 BBITYCKa JOKYMEHTAIIMN Ha pa3paboTaHHOE
nporpamMmmMHoOe cpeAcTBO. KypcoBoil mpoekT 3akaH4YMBaeTCs O(QOpMIICHHUEM TOSICHUTEIHHOU
3aMUCKU M YCTHOM 3a1UTOl paboThI ¢ MOKa30oM paboThl IPOrPaMMHOTO cpesicTBa Ha DBM.

[IpumepHBIC TeMBI 3a/1aHNI Ha KypCOBYIO paboTy npuseaeHsl B pazaene 10 PIT/I.

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.

Tabnuua 7 — Bugsl caMocTosTeNIbHOM PabOTHI U €€ TPYI0EMKOCTh

Bun camocrositensHOM paboTh BS{ZEO, Cemectp 2, yac Cemectp 3, yac
1 2 3 4
N3yuenue TeopeTuueckoro Mmatepuaia 57 37 15
nucuuriuael (TO)
KypcoBoe npoextuposanue (KII, KP) 20 - 20
[TonroroBka K TeKyIIeMy KOHTPOJIIO ] 4 4
ycneBaemoctu (TKY)
Bcero: 80 41 39

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITEIBHON pabOThl 00YYAIOIIMXCSl IO TUCITUTUIUHE (MOIYITIO)
Y4eOHO-MEeTOIMYECKHE MaTepUallbl JIJIsl CAMOCTOSITENIbHOW paboThl 00yJaroIuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEIEH B TadauLe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIN

KomuectBo 3x3eMIuIsipoB B
Hludp/
bubnuorpaduyeckas ccpuika oubnmioTexe
URL anpec
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)

004.4 bapukos JI.H. OcHOBBI anroputMu3aiuu u
B24 nporpammupoBanus Ha C/C++ [Tekcer]: 50

yuebnoe nocodue / JI.H. bapukos,— CII6.:

I'VAIL 2019. - 164c.
004.4 [TaBnosckas T.A. C/C++.
I112 IIporpamMmmupoBaHue Ha SA3bIKE BBICOKOTO 49

ypoBHs [Tekct]: yueonuk / T.A. [TaBmoBckas.

- CII6.: IIMTEP, 2003. - 459c.




7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTh «VHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HanmenoBanue

He npenycMmotpeno

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPpaMMHOT0 obecrieueH s npeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCTIeueHUs

Ne m/m HanmenoBanue
1 Borland C++ 3.1
2 Geany
3 Visual Studio Community 2015

8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3YEMBIX pu
OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MpoIiecca Mo JUCIUILTHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaunmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKOUN 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlekunoHHas aynuTopust

2 | KomnbroTepHsIii kinace

10. OueHouHble CpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo MMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bug npomexyTouHol arTectanuu IlepeueHb OLICHOYHBIX CPEJICTB
DK3aMeH Cnucok BONPOCOB K SK3aMEHY.
BrimotHeHME KypCOBOH pabOTHI DKcIepTHas OIeHKa Ha OCHOBE TPEOOBaHUH K
COJICPKAHUIO KYypCOBOM paboThI 1o
JUCIUIIHE.




10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas MpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEpPCHUTETa,  MpaBUIa
UCIIOJIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 — Kpurepuu onieHKH ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITUN

Or11eHKa KOMITETEHITHHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayUIbHAs IIKaJIa PAKTCP bopvmp

— oOydaronuiics TIyOOKO M BCECTOPOHHE YCBOWJ TPOTPaMMHBIN
MaTepHuart;

— YBEpPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €T0 H3JIaraer;

— ONMpasCh Ha 3HAHUS OCHOBHON W JOINOJHHUTEIBHOH JUTEPaTypHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MTOJIOKEHHS C MPAKTUYECKOM
NEATeIHOCTBIO HAIIPABIICHNUS;

— yMeJ0 0OOCHOBBIBAET M apTYMEHTUPYET BBIABUTAEMBIC UM HJICH;

— JIeJaeT BBIBOJILI U 000O0IIECHHS;

— cBOOOIHO BJIICET CUCTEMOH CIEIUAIU3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
<GauTCHO»)

— 00y4JaronIuiicss TBEPO0 YCBOMJI MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTyphl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHHUS C MPAKTHUYECKOW JESITEIbHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;

— JIeJaeT BBIBOJLI U 0000IIECHHS

— BJIAJICET CUCTEMOM CIEIIMATN3UPOBAHHBIX MOHITUH.

«XOPOLIO»
«GauTeHO»

— 00y4JaronIuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOTpaMMHBIA MaTepua,
o CymecCTBy Hu3Jiara€t €ro, OnupasCb Ha 3HAHUA TOJIBKO OCHOBHOI1
JIUTEPATYPHI,

— JIOMYCKaeT HeCYUIECTBEHHbIE OTMOKU 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYAHEHHS B MPAKTUYECKOM MPUMEHEHUU 3HAHUM
HaITpaBJICHUA,

— c1a00 apryMeHTHPYET Hay4YHbIE MOJIOKEHHS;

— 3aTpyaHseTcs B GOPMYJTUPOBAHUHU BBIBOJIOB U 0000IICHUI;

— YaCTUYHO BJIAJICET CUCTEMO CelUaIu3UPOBAHHBIX MOHITHH.

«y/IOBJIETBOPUTEITHHOY
<«GauTEHO

— oOydarouiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOrpaMMHOTO
MaTepuaia,

— JIONIyCKaeT  CYHIECTBEHHblE  OWIMOKM W  HETOYHOCTU  IpHU
paccMOTpeHUH POoOIeM B KOHKPETHOM HalpaBJICHUY;

— UCTIBITBIBAET TPYAHOCTH B PAKTUYECKOM IIPUMEHEHUH 3HAHMI;

— HE MOXKET apryMEHTUPOBATh Hay4HBbIE ITOJI0OKECHMUS;

— He GOpMYIMPYET BEIBOJOB M 0000IIEHUH.

«HEYIOBIECTBOPUTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) 1S 9K3aMeHa

Ne n/mt IlepeueHp BONpocoB (3aa4) A IK3aMEHa
Cemectp 2
1 bazoBbie aneMeHTHI si3p1ka C++: andaBuT, TEKCEMBbI, BRIPAXKEHUS, KOMMEHTAPHH.
2 Konnemnmnusa nadgeix B A3eike C++.
3 OcHOBHBIE (CTaHIaPTHBIC) TUIIBI JAHHBIX s3bIKa CH++.
4 Tuner apudmeTndecKre 1eI0uncaeHHbIC. Y IPaBIISIONINE MOCIEA0BATEIbHOCTH.
5 Tunel apudmeTnueckre ¢ maBaIEei TOYKOi.




6 Jloruueckwuii Tun bool. Tun void.

7 [Ipennoxxenus si3pika C++: onurcaHus U ONEpaTOpPHI.

8 IIporpamMma Ha s13p1ke C++: cocTaB M CTPYKTYypa.

9 Nnentudukarops! s3pika. O0IaCTh ASHCTBUSA U 00J1aCTh BUIUMOCTH UIAECHTH(UKATOPA.

10 KitoueBsle (3ape3epBUpOBaHHBIE) CIIOBA.

11 Koucrantel. Paznenurenu.

12 Crennukamnyu KJ1acCcoB MaMsITH.

13 O6bexThl. Knaccudukarms 00beKTOB.

14 Apudmernueckre onepannu HaJ o0bekTaMu. ApudmMeTrnueckue npeoodpa3oBaHus.

15 Jlornueckue u mopaspsIHbIC JJOTHUECKHUE ONepaliy HaJl 00bEKTaMHu.

16 Onepanuu casura. [lonstue 06 L-3HaueHun.

17 Omneparuu npucBanBanus. [IpeoOpa3oBaHus Ipu MPUCBAaUBaHUH.

18 Onepanus 3angrad. Onepanuy yBeJIn4eHHUs U YMEHbIIECHUS 3HAUCHMUSI.

19 VYcnoBHas oneparus. Omneparusi MoiaydeHus ajapeca oObeKTa B OCHOBHOHM TMaMATH
orepanus MOJIY4EeHHUs COACP)KUMOTO OOBEKTA 10 aPecy.

20 VYkazarenu. Ykazarenu Ha 00beKT, Ha PyHKIuIo, Ha void. Oneparuu ¢ yka3zaTeasaMu.

21 Ccbuiku.

22 Onepanus npuBeaeHus. Onepanus pasmep. [lepBuunbie onepanum.

23 ITonsTue BopaxkeHus. [1ops 10K BBIIIOJIHEHMS Ollepaliii B BBIPDAXKCHUM.

24 CpenctBa peanu3ali JUHEHWHBIX aJITOPUTMOB: OINEPATOP - BBIPAKEHHUE, COCTABHOM
orneparop (6J10K), MycTOM oneparop.

25 CpencrtBa peanu3anuu pa3BETBISIIOIINUXCS AITOPUTMOB: YCIOBHBIN ONIEPATOP, ONEPATOP
- IEpeKJIIoYaTeNb, ONepaTop MEpPeEXoAaa, ONEpAaTop pas3pbiBa, ONEpaTOp Mepexoja Ha
HayYaJo ciaeayroueil uTepaiuu, ornepaTop BO3BpaTa B BHI3BIBAIOLIYIO (PYHKIIHIO.

26 CpencrtBa peanu3anuy HUKIMYECKUX aITOPUTMOB: ONEpaTOPhl LIUKIIA C MPEAYCIOBUEM,
C MOCTYCJIOBHEM, C TTAPAMETPOM.

27 Peanu3arus apuMeTHIECKUX, UTEPALMOHHBIX U BIIOKEHHBIX ITUKJIOB.

28 Peanuzanust peKyppeHTHBIX BEIYUCICHUMN.

29 JIMpeKTHBBI penpoleccopa: qupekrusa #include.

30 JlupexTuBbl Ipenporieccopa: nupektuna #define.

Cemectp 3

1 CtpykTypHrpOBaHHBIC THIIBI JAHHBIX: MACCHUBEI OJJHOMEPHBIC U MHOTOMEPHBIE.

2 Crpoku.

3 CrpyKTypHpoBaHHbBIE TUIIBI JAHHBIX: CTPYKTYPHI (struct).

4 CtpyKTypHpOBaHHbIE THUIIBI JAHHBIX: IIEpEUUCICHHS (enum).

5 CTpyKTypHpOBaHHBIE THIIBI JAHHBIX: O0BEAMHEHHS (Union).

6 [TepeumenoBanue tumnos (typedef).

7 CraTtuyeckoe pacnpeiesieHUe IaMsITH.

8 Oyukuun. OcHOBHBIC TOHATHA. [[pUHIIUIIBI HCTIONBb30BaHUS (PYHKIIUN B IpOrpaMMax.

9 OObsaBaeHUE U onpeieeHue G yHKIAN.

10 Criucok mapaMeTpoB U THIT (QYHKIIUH.

11 Br13oB ¢ynkiuii Ha ucnonHeHue. opmanbHbie U (HaKTHIECKHE TTapaMeETPBHI.

12 O6nactu neficTBust onrcanuii pyHkImii. JIOkanbHOCT U II100aTBHOCTD.

13 Mexanu3m nepegadyu napaMeTpos.

14 I'moGanbHbIe IEpEMEHHBIE.

15 Oynkius main().

16 Ilepenadya MaccuBOB B KauecTBe IapaMeTpoB. IIpumepsr.

17 Peanu3zanust anropuTMOB COPTUPOBKH CTPYKTYP JAHHBIX U MTOMCKA B 3TUX CTPYKTypax.

18 [lepenaua uMeH QyHKLUI B Ka4eCTBE MapaMeTPOB.

19 [Tonsitue pexypcuu. PekypcuBHbBIEC ONIPEIETCHHS U aJITOPUTMBI.

20 [TporpaMMupoBaHre PEKYPCUBHBIX alrOPUTMOB: PeKYpCUBHBbIC (DYHKIUU. MexaHU3M

PEKYpPCHUBHBIX BHI30BOB.




21 [eperpy3ka QpyHKIUH.
22 [ITaGoHbBI HyHKITHIA.
23 JluHaMUYeCKUe CTPYKTYphI: CIHMCKU. BUIBI CIUCKOB: OJHOCBSI3HBIE M JIBYCBSI3HBIE
CIIHUCKH, IMHEHHBIE U IIUKIMYECKHUE CITUCKU.
24 JIuHaMHU4YeCKHUE CTPYKTYPBI: CTEKH.
25 JlnHaMu4ecKue CTPYKTYpPhI: OUEPEIH.
26 JInHaMU4YeCKHUE CTPYKTYPBI: ACKU.
27 JluHaMU4YeCKHe CTPYKTYPHI: AepeBbsi. BUIbI 1epeBbhEB M CIIOCOOBI UX PeATU3AIUH.
28 Kiaccnt B si3bike C++.
29 Pa3zpabotka kmaccoB. CoCTaBIISIONINE KIACCOB: TIOJISI, METO/IBI.
30 DK3eMIUTIpHI Ki1acca (00BEeKThI). BpeMst uX KU3HH U BUTUMOCTb.
31 Konctpykropsl. CBOMCTBAa KOHCTPYKTOPOB.
32 Cratuueckue 3JIEMEHTHI KJlacca (CTaTUUECKHUE TO0JIsl U CTATUYECKHUE METO/IbI).
33 Hacnenosanue. [IpocToe HacnenoBanue.
34 Buptyansabie MeTo1bI. MeXaHU3M MO3IHETO CBSA3BIBAHUS.
35 Kputepuu kauecTBa nporpamMmmel.
36 JKW3HEHHBIN LMK IPOTrPaMMBI.
Bormpocsr (3amaun) nis 3adera / qud . 3auera npeacTaBieHsl B Tadmuie 16.
Tabnuua 16 — Boripocs! (3agaun) ams 3adera / qudd. 3auera
No /it ITepeuenn BonpocoB (3a1au) myist 3adeta / nudd. 3auera

Y4eOHBIM IIIaHOM HE PETYCMOTPEHO

[lepeyenp TeMm [Uis KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
Mpe/ICTaBJICHBI B Tabymie 17.

Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI
No /i [TpumepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHMSI/BBINIOIHEHUS
KypCOBO# paboThI
Pemenne 3a1a4 TMHEHOT0 MPOrPpaAaMMHUPOBAHUSA:
1 TpancnoprHas 3aaada.
2 3amauya 0 Ha3HAYCHUIX.
3 3agaua 00 ONTUMAIBHOM aCCOPTUMEHTE.
4 3amaua o IUeTe.
5 3aza4a 0 MaKCUMaJIbHOM IIOTOKE.
Pemenue 3a1a4 Teopun pacnucaHmii:
6 3aa4a OHOTO UCIIOJHUTENS HA MUHUMAKC.
7 3agavya OJTHOrO UCIIOJTHUTENSI HA MUHUCYMMY.
8 3aa4a 0 HECKOJIBKHUX UCIIOTHUTENAX.
Pemenne npukiaaaHbixX 3aaa4 Teopuu rpagos:
9 3ana4a o 1OpOKHOM CETH.
10 3amaya o TeneOHHOM CBS3H.
11 3aaya CTpOUTENBHON TPACCUPOBKH.
12 3agaya 3JIEKTPOHHOM TPACCUPOBKH.
13 3araya pa3MeLICHHUs.
Peasm3zanus anropurmMoB Teopum rpagos:
14 [Touck B rmyOuny rpada.
15 [Touck B mupuny rpada.
16 Kparuaiimue mytu B rpade.
17 DWNEepoBHI MYTH.
18 I'aMHUIBTOHOBBI IUKIIBL.

Pa3paborka nporpamMmm co31aHus ¥ UCIIOJIb30BAHUA 0a3 TaHHBIX B
Pa3JIHYHBIX NPeIMETHBIX 00J1aCTAX:




19 baza nanubix TeneoHHON CETH.

20 Ba3a naHHBIX OMOIMOTEKH.

21 baza nanHpIX MarazuHa rpaM3arucei.
Pa3pabGorka nporpaMmm pa3Horo Ha3HaYeHHUs:

22 Urpa «Mopckoii 60ii».

23 Urpa «Sudokuy.

24 Urpa «3melikay.

25 Urpa «Ilone uygec».

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecragumm B BHIC TGCTHpOBaHI/ISI
MpeICTaBJICHBI B TaOymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Meroaudeckue yKa3anus JJIsl O0yYJarOIIMXCsl IO OCBOCHUIO TUCITUTUTHHEI
Lenpto OUCHUIUIMHBI SBISIETCS — TMONY4YEHHE CTYACHTaMHU HEOOXOAUMBIX 3HAHU,
YMEHUN M HABBIKOB O COBPEMEHHOM COCTOSIHMM SI3BIKOB MPOTPAMMHUPOBAHUS U CPEACTBAX IS
pa3paboOTKK MPOrpaMM pAa3IUYHOTO YPOBHS CJIOXHOCTH, a TaKKe pPa3BUTHE MPAKTUYECKUX
HABBIKOB M0 pa3paboOTKe MporpaMMm Ha SA3bIKaX MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS C
HCIIOJIb30BaHUEM CPEJ] BU3YAJIbHOTO O0BEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMHUPOBAHHSL.

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3NIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
¢yHaaMeHTaNbHBIX TpoOJeM IUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JTOCTHKEHUI HaydyHOM MbIciu. B ydueOHOM mporecce JeKIusl BBIMOJHIAET METOIOJOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIusT pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEJIbHOE MPEJICTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOCHUU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana:

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWUH, YPOBEHb
KOTOPBIX ONPEIEIISIECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pa3BuTHE TPOPECCUOHATBHO-JIENOBBIX  KayecTB, JIOOBM K  TpEAMETYy H
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIILIJIEHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO I CAMOCTOSTEIHHOM pabOTHI;

— IIOJIy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUsA HAyKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne ToJbl;

— HayyuTbhCs METOJMYECKH oOpabarbiBaTh MaTepuas (BBIACIATH TJABHBIC MBICTH H
IIOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyuYeHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa OpeIOCTaBICHUS JSKIMOHHOT0 MaTepraia.:

- U3JI0KEHUE MaTepualia o pacCMaTpuBaeMOn TEME;

- JIEMOHCTpAILMSI TTPUMEPOB COCTABJICHUSI CXEM aJTOPUTMOB PEIICHUS KOHKPETHBIX
3aj1a4;

- OTBETHI HA BOSHUKAIOIINE BOMPOCHI [0 TEME JICKIUU;

- BbIJ]aua pa3/laTOYHOr0 Marepuaja C MpUMEepaMd MporpaMM IO TEeME JEKIHH U
00CyXJIeHHE X OCOOCHHOCTEH.

CtpyKTypa JEKIIMOHHOIO0 MaTepuasia NpUBeICHa B U31aHUU:

bapukoB JI.LH. OcHoBbl anroputmmzanuu u mnporpammupoBanusi Ha C/C++ [Tekcr]:
yaeonoe nocobue / JI.H. bapuxos,— CII6.: T'YAII, 2019. - 164c.

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHH

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranu3anuu y4eOHOTO
nporiecca. OHO 3aKiIOYaeTcs B BHINOTHEHUH  OOYYAIOMIMMHCS TOJ  PYKOBOACTBOM
MpeTno1aBaTeliss KOMIUIEKCa YIeOHBIX 3aJIaHUl C TICJIbI0 YCBOCHHSI HAYYHO-TEOPETUUECKIX OCHOB
y4eOHOM TUCIUILINHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKOU JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS TSI 00YUAIOMIEroCsl SIBJISICTCS] MPUBUTHE 00YUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB MMPAKTUYECKOU ESITEIBHOCTH 110 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O00YUYaIOIIMMCS TPAKTUYECKUX 3aHITHIMA:

— 3aKperuieHHue, YriayOJleHHWe, pacliupeHre M JAeTaiu3alus 3HAHWNW MpPU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITIOJTHEHMS 3aJJaHMU;

— obecrniedeHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOW W WHAMBHUAyaTbHOU (HOopM
00yJeHwusI.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHATUN
Ha  kaxagoM  mpakTHUeCKOM  3aHATHM  OOyYalOMIMKCSA  TOJyd4aeT  BapHaHT
WHAVBHUAYAJIBHOTO 33JaHHsI B COOTBETCTBUU C €r0 HOMEPOM B cIMCKe rpymnmsl. [lepen Havanom
3aHATUS 00yYaroIeMycsl CiIeyeT BHUMATEIbHO O3HAKOMHUTHCS C METOJUYECKUMHU yKa3aHUSIMH
IO €ro BBHIMNOJHEHUIO. B cooTBeTCTBMM ¢ 3a7aHueM OOydaroUMics JOJDKEH pPEeLIUTh
IIOCTABJIICHHYIO TIepell HUM 3ajady (uamie BCEro — 3TO pa3pabdoTKa CXEeM aJrOpUTMOB JUIS
pelIeHs] KOHKPETHBIX MPAaKTUYECKUX 3a7ad), 0QOPMHUTh M 3AIUUTUTh OTYET MO MPAKTUYECKOM
pabore.
Crpykrypa u popma oT4yeTa 10 NPAKTHYECKOH padoTe
OTueT Mo mMpakTHYECKOW paboTe BKIIOYAET B ceOs: TUTYIBHBIA JIUCT, (HOPMYIHPOBKY
3aJJaHusl, MATEMaTHYECKYIO MOJIEIIb, CXEMa aITOPUTMa PELICHUS 3aa4u.

TpebdoBanus kK 0()OpMIIEHHIO 0TYETA MO NMPAKTHYECKON padoTe

IIo xaxaomy NPaKTUYECKOMY 3aHSATHIO BBIIIOJHSAETCS OTAEIBHBIA OTYeT. THUTYIbHBIN
TUCT ohopMIIsIETCSI B COOTBETCTBHM C I1absioHOM (00pa3iioMm) mpuBeaeHHbIM Ha caiite ['YAIL
(www.guap.ru) B paznene «CeKTop HOpMaTUBHOM JOKyMeHTauum». TeKcToBble U rpaduuecKue
Matepuanbl oGOpMISIIOTCS B coOTBeTCTBUM C AciicTBytonumMu ['OCTamu u TpeGoBaHUAMM,



npuBeaeHHbIMU  Ha cailte ['YAII (www.guap.ru) B paszgene «CeKTop HOPMAaTUBHOU
JOKYMEHTALIUN».

11.3. MeTonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabot

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OO0yYaIOMUNCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHWs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW O0O0Yy4aromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKON YacTe M KOHTPOJIbHBIX MEPONIPUSITHH.

Brimonnenue 51abopatopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIMX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIMILIMHBL,

— 3aKpEIUICHHE, PA3BUTHE M JETalM3alMs TEOPETUYECKUX 3HAHWM, IOJyYCHHBIX Ha
JCKIUSAX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

ITo xaxmoii mabopaTopHOl paboTe 00yUaOMIUKCS MOTyYaeT BApHAHT WHIWBHIYATHHOTO
3aJaHus B COOTBETCTBUH C €T0 HOMEPOM B CIMCKe rpymibl. [lepen mpoBeaeHrneM 1adopaTopHoOi
paboThl oOyuaroneMycs ciielyeT BHUMATEIbHO O3HAKOMHTHCS C METOIUYECKUMHU YKa3aHUSIMHU
no e¢ BBIIOJHEHHUIO. B COOTBETCTBHMHM C 3aJaHMEM OOydYaloUIMiics JIOJDKEH BBIIOJHHUTH
MIOCTAaHOBKY 3aJaui: cpOpMyJIMpOBaTh YCIOBHE, ONPEACIUTHh BXOTHBIC M BBIXOIHBIC TaHHBIC,
pa3paboTaTh MaTeMaTH4ecKylo Mojelnb. [lociie 3Toro oH J0JKEH MOCTPOUTh CXeMY alropuTMa
pelIeHus 3a7add M 3alluTUTh €€ y TpenojaBareis. DTO SBISETCS JOMYCKOM K pealiu3alliu
anroputMa Ha Kommblotepe. [locme oTnagku  mporpaMMbl  OOyYarOIIMHCS — JIOJDKEH
IPOJIGMOHCTPHUPOBATh TPENOoJaBaTel0 PadOTy MPOrpaMMbl Ha TOJHOM HabOpe TECTOB.
JlaGopatopHasi pabota 3aBepmiaeTcs OG(OPMIIEHMEM M 3aIIUTOM OTYeTa MO J1adOpaTOPHOM
pabore.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOil paboTe

Otuer o mnabopaTopHOW paboTe [ODKEH BKIOYATh B Ce0S: TUTYIBHBIM JIHCT,
bopMyIUpPOBKY 3aJaHMsI, MaTeMaTHYecKas MOJelb, CXeMa aJlfOPUTMa PElIeHUs 3aJayu, TEKCT
IIPOrPaMMbl, KOHTPOJIbHBIE (TECTOBBIE) IPUMEPBI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

[To xaxxmoit naboparopHOW paboTe BBIMOIHSAETCS OTHENbHBIM OTYeT. TUTYIBHBIA JHCT
obopmiieTcss B COOTBETCTBUH C ImabimoHoMm (oOpasmom) mpuBeAcHHbIM Ha caiite ['VAII
(www.guap.ru) B paznene «CeKTop HOpMaTUBHOM JOKyMEHTauum». TeKcToBble U rpaduuecKue
Matepuanbl oGOpMISIIOTCS B cOOTBeTCTBUM C AciicTBytonumMu ['OCTamu u TpeGoBaHUAMM,
npuBegeHHbIMU  Ha cailte ['YAII (www.guap.ru) B paszgene «CeKTop HOPMAaTUBHOU
JOKYMEHTALlUN».

Metoauyeckre yka3aHHS K BBIIOJHEHHIO JaOOpaTOPHBIX pabOT BKIIOYEHBI B COCTaB
CIEYIOUIMX U3JaHUM:

bapukoB JI.LH. OcHoBbl anroputmuszanuu u mnporpammupoBanusi Ha C/C++ [Tekcr]:
yaeonoe nocobue / JI.H. bapuxos,— CII6.: T'YAII, 2019. - 164c.

11.4. MeTtonuueckne yKazaHus sl OOy4YaloIMUXCA TO TPOXOXKICHHUIO KypCOBOTO
IPOEKTHUPOBAHNS/BBITIOHEHUS] KyPCOBOM pabOTHI



KypcoBoii mpoekt/ pabora mpoBOIUTCS C ETbI0 (POPMUPOBAHUS Y O0YUAIOIINUXCS OIBITA
KOMIUIEKCHOTO PellleHrs] KOHKPETHBIX 3a/1a4 MPOopEeCCUOHATBHON ACSITENTbHOCTH.

KypcoBoii mpoext/ pabota mo3BosieT 00y4aromeMycs:

— CHCTEMaTH3UpOBaTh M 3aKPENUTh TOJyYEHHBIE TEOPETUYECKHUE 3HAHUS U
NPaKTUYECKHEe YMEHHUS IO TNPOPECCHOHATBHBIM YYE€OHBIM JUCHUILUIMHAM H MOJYJISIM B
COOTBETCTBUU C TPEOOBAHUSIMU K YPOBHIO MOJATOTOBKH, YCTAHOBJIEHHBIMH NMPOTpaMMOi yueOHOU
JUCLUMIUIMHBL,  MPOrpaMMOl  MOATOTOBKM  CHELUAINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIH;

— TPUMEHHUTH TOJyYCHHbIC 3HAHMS, YMEHHUS U MPAKTUYECKHH ONBIT MPU PELICHUU
KOMILJIEKCHBIX 3a71a4, B COOTBETCTBUU C OCHOBHBIMU BHJAMH IPO(PECCHOHATBHOMN JesITeIbHOCTH
10 HATPABJICHHUIO/ CTIEIIUATLHOCTH/ TIPOTPAMME;

—  yriyOuTh TEOpETHUYECKUE 3HAHUS B COOTBETCTBHH C 33/1aHHON TEMOH;

— cdopMHpOBaTE YMEHHMS NPUMEHATh TEOPETUYECKUE 3HAHUSA TPU PELICHUU
HECTaHJAApPTHBIX 3aJ1ay;

— TpUOOPECTH ONBIT AHAJUTHYECKOH, pacu€THoW paboTel W  copMUpoBaTh
COOTBETCTBYIOIINE YMEHHUS;

— cdopMHupoBaTE yMEHHUS pPA0OTBI CO CIEUUAIBHOW JIUTEPATypOi, CIpPaBOYHOM,
HOPMATHUBHOM U MPABOBOM TOKyMEHTalKUel 1 HHBIMU HH(POPMALMOHHBIMU HCTOUHUKAMH;

— cdopMmupoBaTh yMEHHS (POPMYIHPOBATH JIOTUYECKH OOOCHOBAHHBIC BBIBOJBI,
NPEUIOKEHUS] U PEKOMEH/IAINH 10 Pe3yIbTaTaM BBIIIOJHEHUS PadOTHI;

— pa3BUTh NPO(HECCHOHATBHYIO MUCHbMEHHYIO U YCTHYIO pedb 00y4aronierocs;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPUECKYI0 HHHIIMATHUBY, CaMOCTOSITEIIbHOCTD,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PEIICHNUS;

— cdopMHpOBaTh HABBIKM IUIAHOMEPHOW peryispHOd paboThl HaJ peUIeHHEM
MOCTaBJICHHBIX 3a/1a4.

3a BpeMsi KypCOBOTO MPOEKTUPOBAHMSI HEOOXOIUMO BBITIOJHUTH BCE ATAlbl PEHICHUS
3a1auu ¢ momouibio 9BM 0T MOCTaHOBKHM 3aJjaudl 10 BBITYCKa JOKYMEHTAIMN Ha pa3paboTaHHOE
nmporpamMmMHoOe cpeAcTBO. KypcoBoil mpoekT 3akaH4YMBaeTCs O(QOpMIICHHUEM TOSICHUTEIHHOU
3aMMCKU ¥ YCTHOM 3a1UTO# paboThI ¢ MOKa30M paboThl IPOrPaMMHOTO cpesicTBa Ha DBM.

CTpyKTypa MOsICHUTENbHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOThI

B coctaB nosicHuTENbHOM 3aMTUCKU JOJKHBI BXOJUTh:

- TUTYJIbHBIN JIUCT;

- cofiep KaHMe MOSICHUTENbHOM 3alHiCKy;

- BBEJICHUE;

- 4eTBhIPE MPOTPAMMHBIX TIOKyMeHTa, oopmiieHHbIX o Ctanmapram ECTI/L:

- Creuunduxarusi.

- TekcT mporpaMmal.

- Onucanue nporpamMmsl.

- Onucanue NpUMEHEHHUS.

- 3aKJII0YECHHE;

- CIIUCOK MCIOJIb30BaHHBIX UICTOYHHUKOB.

PykoBonuTenb KypcoBOTO IPOEKTHPOBAHMSI MOMKET B KaXXZIOM KOHKPETHOM Cllydae
noTpeboBaTh AOMOJIHUTEIBHOTO OPOPMIICHHUS elle psiaa JOKYMEHTOB.

TpeboBanust k 0hopMIICHUIO TOSICHUTEIbHON 3aMUCKH KYPCOBOTO IpOeKTa/ paboThl

JlokymenT IlosicHUTeIbHAsl 3aMUCKA COJEPKUT YKPYIMHEHHBIE CXEMBbl alTOPUTMOB,
o0Iye OmnMuCaHus aIrOpUTMOB M (YHKIIMOHMPOBAHUS TPOTPaMMbI, a TaKke OOOCHOBaHWE
MPUHATBIX TCXHUYCCKUX U TCXHUKO-OKOHOMHUYCCKUX pemeHI/Iﬁ. TpGGOBaHHH K COACPIKAHUIO U
opopmiienuto IosichurenbHoii 3anuckn ycranasnuaeT ['OCT 19.404-79.




TpeboBanust k cogepkanuto U odopmieHuto  gokymeHta Crnenmpukanus
ycrtanaBnuBaer ['OCT 19.202-78. Dtor ['OCT omnpenenser NpOrpaMMHBIA  TOKYMEHT
Crnennduxanmus Kak cocTaB IporpamMMbl U TOKYMEHTALIUK Ha HEE.

TpeboBanust k coaepkaHui0 u OQoOpMIIEHHIO JoKkyMeHTa TekecT mporpamMmsl
ycranaBnuBaer ['OCT 19.401-78. Oror I'OCT onpeaenser mporpammubiii 1okyMeHT Teker
NMPOrpaMMbl Kak 3aMych IPOrpaMMbl ¢ HEOOXOTUMBIMU KOMMEHTAPUSIMHU.

TpeboBanust k coiepkaHui0O ¥ OQOPMICHHIO JOKyMeHTa OmnucaHue NPOrpaMMbl
yctanaBinuBaetr ['OCT 19.402-78. Oror 'OCT onpenensier nporpaMMHbIA JOKyMEHT OnucaHue
NPOrpaMMbl KaK COBOKYITHOCTb CBEJCHUH O JIOTUYECKOW CTPYKType M (DYHKIIMOHUPOBAHHU
IPOrPaMMBI.

JlokymMeHT OnucaHue NPUMEHEHHUSI COACPKUT CBEACHMS O HA3HAYEHUHM IPOrPaMMBI,
o0yacTu MpUMEHEHHMsI, MPUMEHIEMBbIX METOAaX, Kjacca pellaeMbIX 3ajad, OTpaHHUYEHUIX IS
NPUMEHEHHS, MUHUMAaJbHOW KOHQUIypalMi TEXHHUYECKUX CPEACTB, ONEPaIlMOHHOIN cpere.
TpebGoBanus k coaep>kKaHu0 U O(QOPMIIEHUIO 3TOTO MPOrPaMMHOTO JOKYMEHTa YCTaHaBIIMBAET
I'OCT 19.502-78.

MeToauueckue yka3aHusl K BBIIIOJHEHUIO KypCOBOM pabOThI / MpOEKTa:

bapuko  JL.LH.  JlokymeHTHpOBaHHe mporpamMmHoro obOecmeueHus. [Tekcr]:
Meroanueckue yka3aHUsl K BBIOJTHEHUIO KypcoBoi pabotsl / JI.H. bapukos. — CII6.: T'YAII,
2013.-24c.

11.5. Meronnueckue ykasaHus i 00y4aromuXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIICS BBIOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0e3 ero HenocpeACTBEHHOIO
YYaCTHS.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHMH M CHUCTEMATH3alUM NPUOOpETaeMbIX 3HAHWH, 00ECIeuMBaeT BBICOKHH
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yyaroImuxcst ABJIAIOTCS y4eOHO-METOIMYECKHE MaTepHalIbl IO AUCLUILINHE.

11.6. MeTonuueckne yKa3zaHWsl Ui OOYYaIOIMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUIITAHBL.

Takoil KOHTPONb BKJIIOYAET B Cce0s 3alIMTy OTYETOB IO BCEM BBITIOJHEHHBIM
nabopaTopHbIM pabotam. B xome 3amuTel oOydaromuecss OOOCHOBBIBAIOT BBIOPAHHYIO
MaTEeMATHYECKYIO0 MOJIENIh PEIICHUS 33]]a4i U CXEMBI aITOPUTMOB ee pemieHus. Kaxnas padora
OLICHUBAETCS MCXOMSI U3 MAaKCUMAJIbHOTO KOJIMYECTBA PEUTHHIOBBIX 0AJIJIOB, MPETYyCMOTPEHHBIX
3a 3Ty paboTy.

CymMMa MOJy4YeHHBIX PEUTHHTOBBIX OalioB 3a BBINOJIHEHHbIE JIaOopaTOpHbIE PabOTHI
YUUTBIBACTCS MPU MPOBEACHUU TPOMEKYTOUHOM aTTeCTalluu (3K3aMeHa).

11.7. MeTtonuueckne yka3aHUs UIsI 0OYYaAIOIIUXCS MO MPOXOKIACHUIO MPOMEKYTOUHOMN
aTTECTaIUU.

[IpomexyrouHas  arTectauus  OOydYalOIIUXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB 00ydeHHs nuciuiuimHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OIICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolMMCs B Ipolecce
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSTEIHHOW pabOThI, CIIOCOOHOCTH



NPUMEHATh MX JJIs pEUIeHUsl NMPAKTHUYECKUX 3a]ad. OJK3aMeH, KakK IpaBWiO, MPOBOAUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHO.

Cucrema OIEHOK IpPH TMPOBENECHUU MPOMEKYTOYHOW aTTECTAllMU OCYILIECTBISIETCS B
COOTBeTCTBUU ¢ TpeboBanusiMu [lonoxkennit «O TeKymeM KOHTPOJE VYCIEBAGMOCTH U
MPOMEXKYTOUHON arrectanuu cryaeHToB [ YAII, oOydamommxcss 1Mo MporpaMMe BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIICHKM KayecTBa y4eOHOUW paboThI
ctyaeHToB B 'Y AID».



JlucT BHeceHUs U3MEHEHUH B pabouylo MpOrpaMMy TUCIUTIIHHbI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MCHCHHS

ConeprkaHre U3MEHEHHUH B JOTIOTHEHUI

Jarta u Neo

IIPOTOKOJIA
3acelaHus
Kadeaps

Ilonmmce
3aB.

kaeapoit




