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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocTaBui

Jo1., K.T.H., JOII. W 07 mapra 2019 JI.H. bapukos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) / / (momncs, nara) (MHUIHAEL, (haMUITHs )

[Iporpamma onoOpena Ha 3acenanuu kadeapsl Ne 44

«07» mapta 2019 r, nporokon Ne 6-18/19

3aenyrommii kadenpoit Ne 44
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OrtBerctBeHHbIHN 32 OIT BO 09.03.01(02)

Jo1., K.T.H., JOII. /M 07 mapra 2019 H.B. ConoBreB

(ZOMKHOCTB, y4. CTETICHb, 3BAaHKE) % (nmoanuck, nara) (uHULIMANEL, haMUIns)

3aMecTHuTeNbh JUPEKTOpa UHCTUTYTA/ AekaHa dakynbTeTa Ne 4 mo Mmeroaudeckoit padore

011, K.T.H., JOIL. /.77 07 mapra 2019 A.A. Kimogapes

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) (momnck, nara) (vHUIMATEL, GaMHIHs)



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-
OPUEHTHUPOBAHHOTO MMPOTPAMMHUPOBAHUS

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
o011e-UHKEHEPHBIX 3HAHUN, 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
OTEUYECTBEHHOT'O MPOU3BOJICTBA NPHU
pelieHnu 3a1a4 npoQeccruoHanbHON
JEeSITEIIbHOCTH

OIIK-2.V.1 ymeTb BbIOMpATh COBPEMEHHBIE

WH()OPMAITMOHHBIE TEXHOJIOTHH 1
MIpOrpaMMHBIE CPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOTO MPOU3BOJICTBA MPHU
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,
UHTETPUPOBATH POTPaMMHBIC MOTYIIH
OIIK-8.B.1 BnaaeTs S36IKOM
IPOrPaMMHUPOBAHUS; HABBIKAMU OTJIAJKH H
TECTUPOBAHUS PAOOTOCTIOCOOHOCTH
IPOrPaMMBbI

2. Mecro nucuuniaussl B cTpykType Ol

JuctumniuuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHEe MPUOOPETEHHBIX 00YJarONTUMUCS
IMpU U3YUCHUU CIICAYIOIIUX AUCIUITIIAH:

NudopmaTtuka
MaremaTrueckas JJOTHKa ¥ TEOPHSI aJITOPUTMOB.

3HaHI/Iﬂ, IMMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpuajia HaHHOﬁ JUCHUIIIIMHBI, UMCIOT 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
Ne2 Ne3
1 2 3 4
Oowan mpyooemkocma OUCUUNIUHDL, 9/324 5180 4/ 144
3E/ (uac)
Ayoumopnuie 3auamus, BCEro 4yac. 136 85 51
B TOM YHCJIE:
nexumu (JI), (gac) 51 34 17
npaktudeckue/cemunapckue 3anatus  (113),
17 17
(gac)
naboparopusie pabotsl (JIP), (dac) 51 34 17
KypcoBoii mpoekT (padota) (KII, KP), (dac) 17 17
9K3aMeH, (Jac) 108 54 54
Camocmoamenvnas paboma, Bcero (4ac) 80 41 39
Buo npomesxcymounoit ammecmayuu: 3a4er, JK3., k3 k3
mudd. 3auger, sx3ameH (3auer, udd. 3ay, OK3. ) )




DK3.%*%*)

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEH

4. ConepxaHue TUCIUIIINHBI

4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIUHBI  UX TPYJOEMKOCTh TIPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

PaBZ[eJ'H:I TEMBI JUCITUITIINHBI HCKHI/II/I I13 (C3) JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 2
Paznen 1. Metoasl pa3paboTKH TPOrpaMMHBIX 6 5 ) i 4
CPEICTB
Paznen 2. OCHOBBI s13bIKa TPOTPAMMUPOBAHUS 6 6 i i 6
C++
Paznen 3. CtpykTypHOE IPOrpaMMHUPOBAHKE 6 6 16 - 8
Paznen 4. IlpouenypHoe u MOIyJIbHOE 16 ) 16 i 23
MIpOrpaMMHUpPOBaHUE
Uroro B cemectpe: 34 17 34 - 41
Cemectp 3
Pazgen 5. JluHaMu4ecKue CTPyKTYpbl JaHHBIX 8 - 15 - 14
Pasznen 6. Konuemnmmn 00beKTHO- 9 i ) i 10
OPUEHTHUPOBAHHOTO MMPOTPAMMHUPOBAHUS
Brimonuenue KypcoBoii paboTsl - - - 17 15
Hroro B cemectpe: 17 - 17 17 39
Hroro 51 17 51 17 80

4.2. ConepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B Ta0IHUIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copepxanue pa3zeioB U TeM JEKIIMOHHBIX 3aHATHN

1

Tema 1.1. CoBpemeHHbIE METOJBI Pa3pabOTKH MPOrPAMMHBIX
CPEIICTB.

Pa3BuTHEe  COBpEMEHHBIX  METOAOB  IPOrpPaMMHUPOBAHUS.
CTpykTypHOE, TpOLEAYpHOE, MOAYJIbHOE U  OOBEKTHO-
OpPUEHTUPOBAHHOE MporpaMMHUpPOBAHUE. TexHonoruu
HUCXOJSIIET0 M BOCXOJSIIErO0 TMPOEKTUPOBAHUSA MPOrpaMM.
CymHOCTh CTPYKTYPHOTO NPOTPaMMHUpPOBAHMS: pa3z0HeHHE Ha
noJ3asayl, HUCXOJALIee MPOCKTHUPOBAHUE, CTaHJapTHHIE
CTPYKTYpbl ympasieHus. JJoCTOMHCTBA U HEOCTATKH.

Tewma 1.2. Dtamnbl pa3paboTKu MPOTPAMMHBIX CPEJICTB.
Konuposanue u JIOKYMEHTUPOBAaHUE IIPOrPAMM.
[IpoekTupoBanue u TecTUpoOBaHKUE MporpamMM. OCHOBHBIE HTAIlbI
pazpaboTku mporpamMm. OTanm TOCTAHOBKH 3a7aud. OTall
pa3paboOTKU CTPYKTYp [aHHBIX: OIpeJIeJIeHHEe BXOJHBIX U
BBIXOAHBIX  JIAHHBIX, (OPMBI  TOJIYYCHUS  PE3YJIbTATOB.
Hcnonp30BaHrEe TEXHOJIOTHMH HUCXOMSILErO MPOEKTHUPOBAHUS Ha
JTalme  MPOEKTHUPOBAHUS  NPOTPAaMMHBIX  CPEACTB.  JTall
CTPYKTYpHOTO TpPOTpaMMHpPOBaHHUS. OTal TECTUPOBAHUS U
OTJIAJKH.




Tema 2.1. CoBpeMeHHBIE SI3bIKU IPOrPaMMHUPOBaHUS.

[TonsiTue si3pIKa MPOrpPaMMHUPOBAHUA. DTambl Pa3BUTHUS SI3BIKOB
nporpammupoBanus. CoBpeMEHHBIE TEHICHIIMM B OOJACTH
A3BIKOB MporpaMmupoBaHus. CpaBHEHHE pa3BUTHUS SI3bIKOB B
MPEJICTABICHUN JAaHHBIX U CIOCO0axX peaau3alliil airOpuTMOB.
CpaBHUTeNbHAs XapaKTEPUCTHKA S3BIKOB IMPOTPAMMHUPOBAHUS
BBICOKOTO YpOBHsI. CHHTaKCUC U ceMaHTHKa. CriocoObI OMMCaHUs
CHUHTAaKCHuCa: JIMHIBUCTHYECKHE (OPMYIbl U CHUHTaKCHYECKHE
JTUarpaMMBbl.

Tema 2.2. ba3oBele cpeACTBa si3blka mporpaMmupoBanus C++.
Crpykrypa s3bika mporpaMMmupoBanust C++. bazoBble 251€MEHTHI
sa3pika C++: andaBuT, JEKCeMbl, BbIpaXKEHUS, KOMMEHTapHUU.
OcHOBHbIE (CTaHAApPTHBIE) THUMBI JaHHbIX si3bika C++. Tumsl
apudmernyeckue L[E€JI0YHUCIICHHBIE. VYnpasnsmomue
NOCJIEIOBATEIbHOCTA. THUIBI apu(MeTHYeCKue ¢ IUIaBaromien
toukoil. Jlormyeckuit tun bool. Tun void. Mnentudukatops
SI3BIKA. O6nacte  meiictBUst © 00JIaCTh  BUIAMMOCTH
unentudukaropa. KitoueBble (3ape3epBHpPOBAHHBIC) CIIOBA.
Koncrantel. Pasznmenurenu. Crnerpdukandyd KIacCOB IMaMSTH.
[Ipennoxxenus: si3pika: onucaHus v omnepatopsl. [Iporpamma Ha
si3bike C++: coCTaB U CTPYKTYpa.

Tewma 2.3. Ilonatue oObeKTa.

Oo6wexktel.  Knaccuduxanmss  oO6bekToB.  ApHudMmeTnyeckue
omepanuy Haja oO0beKTaMu. ApudMeTHuecKrue mpeoOdpa3oBaHus.
Jlornueckne U mOpa3psAHbIE JIOTHYECKUE Olepaluud Haj
obobekTamu. Omepanuun cnapura. Ilonstune o0 L-3HaueHun.
Onepanuu npucBanBanus. [IpeoOpa3oBanus Npu MPUCBAUBAHUY.
Onepanusa 3anstas. Onepauuy yBEIMYEHUS U YMEHBIICHUS
3HaueHMs. YcloBHas omnepauus. Omnepanus MOTy4eHHUs aapeca
o0BeKTa B OCHOBHOM TaMATH M Omepanus MOJydeHHs
COIEPKMMOTO O0BEKTa MO ajapecy. YKaszarenu. YKa3zaTelu Ha
00bekT, Ha (ynknuio, Ha void. Omepanuu C yKa3aTeIsIMHU.
Cebuiku.  Omnepauust  npuBefeHus.  Omepauus — pasmep.
Ilepeuunsie  omnepanuu. Ilonsitue Beipaxkenuda. I[lopsaox
BBITIOJTHEHMSI ONIEPAlUid B BEIPAKCHHH.

Tema 3.1. bazoBbie KOHCTPYKIIUH CTPYKTYPHOTO
pOrpaMMHUPOBaHMUS.

CpencrBa peanu3zallid JIMHEHHBIX aJITOPUTMOB: OINEPATOp -
BBIp)KEHHE, COCTAaBHOW omepaTop (OJIOK), MyCTOH omepaTop.
CpenctBa  peanu3alid  pa3BETBISIIOIIMXCA  aJTOPUTMOB:
YCIIOBHBIM OIlEpaTop, ONEpaTop - MEpPEKIrYareib, OIepaTop
nepexojia, OnepaTop paspbiBa, ONEpaTop MEPEX0Ja Ha Hayaio
CIIElyIOIled MTEepaluy, OIEepaTop BO3BpPAaTa B BbI3BIBAIOLIYIO
¢yuknuio. CpenctBa peanu3alud LUUKINYECKHX alrOPUTMOB:
omepaToppl LMKJIAa C TPELYCIOBHEM, C TOCTYCIOBHEM, C
napamerpoM. Peanmzanus apudMeTndecKkux, UTEPALUOHHBIX H
BJIO’KCHHBIX IIUKIIOB. Peanu3aiust peKyppeHTHBIX BEIYMCIICHUMN.
Tema 3.2. IIpumepsl pazpaOOTKH TPOTPaMM.

JInnelinbie [IPOrPaMMBI. Beruucnenue pe3yJIbTaToB
MOPA3PSAHBIX JIOTUYECKUX OINepaluid Haja UENbIMA YHCIAMU.
PasBeTBisitomMecss mporpaMMbel  — TOUCK  DKCTPEMAIBHBIX
sgauennii. [lomamaHwe TOYKM B 3aJaHHBlE O00JacTH Ha




mwiockocTu. lluknuyeckue mnporpammbl. Pemenue 3amad Ha
3aJIaHHOE YHWCJIO TMOBTOpeHHWM. PemieHue 3amad Ha MOJTydYEeHHE
pe3yNnbTaToB C 3adaHHOW TouyHOCThIO. [lomydeHue TabmuIL
3HAUYCHUHM alreOpandecknx (QYHKIUHA B 3aJaHHOM JHAIa3oHe
M3MEHEHUS 3HAUCHUS apTYMEHTA.

Tema 3.3. CtaTHyecKne MacCUBHI.

Cratuueckoe pacnpeneneHue namsiatu. CTpyKTypUpOBaHHBIE
TUMBl JTAHHBIX: OJHOMEPHbIE W MHOTOMEpPHBIE MAaCCHUBBI.
Pemenne THIIOBBRIX 3a7ad HA MACCHBBI. TOWCK 3HAYCHUM
MaKCHMAaJIbHOTO OTPHUIIATETLHOTO u MHUHUMAaJIEHOTO
MOJIOKUTEIBHOTO  3JIEMEHTOB OJHOMEPHOTO BEHIECTBEHHOTO
MacCcHBa, IIEPECTAaHOBKA »AJEMEHTOB OJHOMEPHOTO MAacCCHBaA.
[TepecranoBka CTONOIOB M CTPOK MAaTpUIl IO 3aJaHHBIM
MpaBwIaMm.

Tema 4.1. KoHuenuuu npoueaypHoro nporpaMmMyApOBaHHUSL.
@®ynkuuu. OcHOBHBIE MNOHATHS. lIpMHIMIBI HMCIIONB30BaHMS
dbyHkmiA B mporpammax. OObsIBICHUE U ONIpeAeiieHne (PyHKITUH.
Crmcok mapamerpoB W Tuln (GyHKUMHA. Bb13oB ¢dyHKImii Ha
ucionHenue. DopmanbHble U (paKTHYECKHE TapaMeTphl.
O6nactu peiictBust  onucanuid  QyHkmuii. JIOKaJIBHOCTE W
rio0anbHOCTh. MeXxaHHu3M mepenadyn napaMeTpoB. [nodanbHbIE
nepemenHbie. OyHkmus main(). [lepenaya MaccCHBOB B KayecTBe
napamerpoB. IIpumepsl. Peanusanus ajropuTMoB COPTUPOBKHU
CTPYKTYp AaHHBIX U MTOKMCKA B 3TUX CTPYKTYpax.

Tewma 4.2. [lonsiTue peKypcuu.

[lepenaua umeHn ¢yHKIHMA B KadecTBe mapameTpoB. [loHsThe
pexypcun.  PexkypcuBHbIE — ONpeAeneHuss U aJfOPUTMBI.
[IporpaMMupoBaHre pPEKypCUBHBIX AJITOPUTMOB: PEKYypPCUBHBIE
¢ynkuuu. MexaHU3M pPEKypCHUBHBIX BbI30BOB. Ileperpyska
bynaknuid. [labmonsr GyHKITHI.

Tema 4.3. KoHnenuuu MoaynbHOIO IPOrpaMMUPOBAHHS.
Monynu: HazHayeHUE, CTPYKTYpa, TPAHCIAIMS, TECTHPOBAHUE.
OcobenHoctu UCIIOJIb30BaHUS MOAYJEH. MopynbHble
nporpammbl.  upexktuBa  #include. [dupextuBa  #define.
[TocTpoeHne MHOTOMOIYJIBHBIX IPOrpaMM CpPEACTBAaMH SI3bIKa
nporpammupoBanusi C++.

Tema 5.1. JluHaMuyeckue CTpyKTyphl JaHHBIX.

Vkazarenu U cchulkH. J[MHaMHU4YeCKHe MacCHUBHI. [[MHaMHYECKue
CTPYKTYpbl: CHMCKM. Buapl CHOUCKOB: OIHOCBSI3HBIE U
JIBYCBSA3HBIE CIHMCKH, JIMHEHHbIE M LHUKIMYECKHE CIIUCKH.
JluHaMHu4YecKue CTPYKTYpBl: CTEKU. [[MHaMHUYECKHE CTPYKTYpBI:
ouepeau. JlnHaMHUeCKUe CTPYKTYPBI: I€KH.

Tema 5.2. JlepeBbs.

Jlunamuueckue CTpYKTYpbI: AepeBbs. Buabl nepeBseB U criocoObl
uX peanu3auuu. buHapHOE IepeBO Kak PEKypCUBHas CTPYKTypa
naHHbIX. PexkypcuBHBIE Mpoueaypsl 00xoja AepeBa: MHPUKCHAS
dopma, npeduxcHas popma, mocthukcHas Gpopma. OcobeHHOCTH
VCIIOJIb30BAHNS PEKYPCUH IIPH IOCTPOCHHUH JIEPEBA.

Tema 6.1. Knaccsl.

OcHOBHBIE HOPUHIUITBI 00BEKTHO-OPUEHTHPOBAHHOTO
POTPaMMHPOBAHHS: MHKAICYJISIus, HacJeJ0BaHHE,
nonumopdusm. Knaceel B s3pike C++. Pa3paboTka Kimaccos.




CocraBidonye KiIaccoB: MOJISL, METOIbl. DK3EMIUISIPbl Kilacca
(oOBekThI). Bpemsi ux Xu3HM U BUAMMOCTHb. KOHCTPYKTODBHI.
CaoiicTBa KOHCTPYKTOpOB. CTaTHYECKHE SIEMEHTHI Kilacca
(craTuueckue MOl U CTaTHUYEeCKUe MeTojibl). Jpy’KecTBEHHBIE
(GYHKLINU U JpY>KECTBEHHbIE KJIAcChl. JleCTpyKTOPHI.

Tema 6.2 Ileperpyska oneparuii.

[leperpyska omnepanuii ¢ 0O0BbEKTaMH KOHKPETHBIX KJIACCOB.
[leperpy3ka yHapHbIX omepanuid. Ileperpy3ka OuHapHBIX
onepaumii. Ileperpyska onepauun npucauBaHus. [leperpyska
omepauuu mpuBeneHus Tuna. lleperpy3ka omepanuu BbI30Ba
¢ynkuuu. [leperpyska onepaunu HHASKCUPOBAHHUS.

Tema 6.3. HacnenoBanue

ITonsarue HacnenoBanus. IIpocroe HacnenoBanue. BupryanbHbie
METOAbl. MeXaHM3M NO3JHEro CBsA3bIBaHUS. MHOXKECTBEHHOE
HaciaenoBanue. Illabmonsl xiaccoB. Co3gaHue 11aOJIOHOB
kJjaccoB. Mcnonp30BaHue M1a0JI0HOB KJIacCOB.

Tema 6.4 IToTOKOBBIE KJIACCHI.

CrangapTHble MOTOKH. MeToabl oOMeHa ¢ TOTOKaMu (oreparus
W3BJICUEHHUS] M3 IIOTOKA M Olepalnys BKIOYEHHS B IIOTOK).
®daiisioBble MOTOKU. CTPOKOBBIE MOTOKH.

Tema 6.5 Ctpoku B ctune si3pika C++.

Knacc string. Konctpykropsr ctpok. [IpucBamBanue CTpOK.
Omneparmu co crpokamu. OyHKIMU A00aBICHUS YacTeil CTPOK.
OyHKIMKA TIpeoOpa3zoBanusi CTpoK. DyHKIMKM MOMCKA MOIACTPOK.
OyHKIMHA CpaBHEHUs 4dYacTed CTpok. DyHKIMHM IOIYy4YEHUs
XapaKTEPUCTUK CTPOK.

Tema 6.6. OCHOBBI 10Ka3aTENbCTBA IIPABUIBHOCTH IIPOrPaMM
Teopema CTPYKTYypbl M CTPYKTYpHOE MNPOTPaMMHMPOBAHHUE.
AHanus nporpaMM. YTBEpXkAEHHUS 0 nporpammax. KoppekTtHocTh
nporpamMm. IlpaBuna BbIBOJa JUIsI  OCHOBHBIX  CTPYKTYpP
pOrpaMMHUPOBaHMUS. HNuBapuantHbie YTBEPXKICHHUS.
VYr1BepxkaeHuss o MmaccuBax. CriocoObl BepuUKAIIUU TPOTPAMM.
Ku3HEHHBIN [IUKIT IPOrPaMMBI.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
Tembl MpakTHYECKUX 3aHATUN U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
No TeMbl MPaKTUYECKHUX . | TpymoeMkocTs, | pazaena
. DopMBI TPAKTUIECKUX 3aHITHI
T/T1 3aHATHI (dac) JTACIIHTT
JINHBI
Cemectp 2
1 | CBolicTBa 1 CIIOCOOBI 3 1
3aMyCH AJITOPUTMA:
pelIeHne TUMOBBIX 3a/1a4
€CTECTBEHHBIC S3BIKH,
CXEMBI.
2 | CrocoOsl 3anucu 2 1
ajropuTMa:
CTPYKTYpPOTpPaMMBHlI, pelIeHne TUMOBBIX 3a/1a4
TICEBIIOKO/IBI, SI3BIKU
pOrpaMMHUPOBAHMUSL.




ba3zoBble ynpasustomue
CTPYKTYpBI: CIEZJOBAHHE,
pa3sBUIIKa

PEIICHUE TUIIOBBIX 3a1a4

ba3zoBble ynpasmstomue
CTPYKTYpBHI:

LUKJI C IPEAYCIOBUEM.
JlomoHUTEIbHBIC
YIOPABJISIIOUIUE CTPYKTYPHI:
00x0/1, BHIOOp BapuaHTa,
LUKIJI C TIOCTYCJIOBHEM,
IIUKJI C TAPaMETPOM.

PCIICHUC TUIIOBBIX 3a1a4

CpenctBa peaninzanuu
JIMHEHHBIX AJITOPUTMOB:
ONepaTopsl MPUCBAUBAHUS,
BBI30BA (DYHKITUH,
COCTAaBHOM, IIyCTON

PCIICHUC TUITIOBBIX 3a1a4

Onepatopbl BETBJICHUS:
YCIJIOBHBIW OIIEpaTop,
orepaTop-nepeKIoyareb,
oIepaTop Mepexosa.
Onepartopsl UKIA: C
IIPEyCIOBUEM, C
MOCTYCJIOBUEM, C
napamerpoM. Peanuzamus
apupMeTUIECKHX,
UTEPalMOHHBIX U
BJIO’KEHHBIX IMKJIOB.

PCIICHUC TUIIOBBIX 3a1a4

Bcero

17

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

Ne
/o

HaumenoBanne mabopatopHbIX padoT

TpynoeMKocCTb,
(gac)

Ne
pasnerna
JIACLIMIT

JINHBI

Cemectp 2

BBogHoe 3anaTue

CnenoBanue

OrniepaTopbl BETBICHUS

Onepatopsl UKIIA: 33JaHHOE YHCJIO TIOBTOPEHUIT

OrniepaTophl LIUKJIA: BEIYUCICHUS C 3aIaHHOM TOYHOCTBIO

CyMMUpOBaHHE PSIIOB

[leperpyska GyHKun

Cratnueckue OOTHOMCPHBIC MaCCUBbI

RN N[ [W[N|—

Cratuyeckue IByMEpHbIE MACCHUBBI

NN N E R E I E LY

AP PRIP|W|W|W|W|—

Cemectp 3

BBogHoe 3aHaTue

JlnHaMu4ecKrue MacCUBbI

10

MeToibl COPTHUPOBKHU

11

[Tepenada nMEH QyHKIMI B Ka4eCTBE MapaMeTPOB

NN N[ —

VRV, RV, RV,




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
[ToaroroBka Kk MpOMEKYTOUHOM ] 4 4
arrecranuu (ITA)
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
OK3aMeH Crnicok BOpOCOB K 3K3aMEHY
BrimotHeHME KypCOBOH pabOTHI DKcIepTHas OIeHKa Ha OCHOBE TPEOOBaHUH K
COJIEP’KaHUIO KypCOBOI 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 —Kpurepun ornieHkn ypoBHs chOPMHUPOBAHHOCTH KOMITCTCHITUIA

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 ITepeueHp BOnpocoB (3a7ay) A 3K3aMeHa
Cemectp 2
1 BbazoBbie anmeMeHTsI si3p1ka C++: andaBuT, JEKCEMBI, BEIPAXKEHHS, KOMMEHTAPHH.
2 Kounenmnusa nagHeIX B A3b1ke CH++.
3 OcHOBHbIE (CTaHIAPTHBIC) TUIIBI JAHHBIX si3bIka CH++.
4 Tunel apudmeTHUecKue 1eI0uncaeHHBIC. Y IPaBIISIONINE MOCIEA0BATEILHOCTH.
5 Tumnel apudmeTnyeckre ¢ naaBaromei TOUKOH.




6 Jlormueckwuii Tum bool. Tum void.

7 [Ipennoxenus sa3pika C++: onucaHus U ONEepPaTophI.

8 [Iporpamma Ha s13p1ke C++: cocTaB U CTPYKTYpa.

9 Nnentudukaropbr  s3pika.  OOmacTh  ACHCTBUS ©W  001acTh  BUIAUMOCTH
uaeHTudukaropa.

10 KitoueBbie (3ape3epBUpPOBaHHBIC) CIIOBA.

11 Koncrantsl. Paznenureny.

12 Crenudukary KJIacCoB MaMsITH.

13 O6mwexThl. Kinaccugukanust 00beKTOB.

14 Apudmerndeckue onepanun HaJl o0bekTaMu. Apudmerndeckue npeodpa3oBaHus.

15 Jlornyeckue U Opa3psIHbIE JOTHUECKUE ONePalH HaJl OOBEKTaMH.

16 Omneparuu casura. [lonstue 06 L-3HadeHw.

17 Onepanuu npucanBanus. [IpeoOpa3oBaHus MpU MPUCBAUBAHUY.

18 Omneparus 3ansaras. Onepanuy yBEJIMYEHUS U YMEHbIICHUS 3HAUYCHHUSI.

19 VYcnoBHas onepanusi. Onepanus MoxydeHus aapeca 00beKTa B OCHOBHOM MaMsATH U
orepanus NoJy4eHHs COAEPKUMOTo 00bEKTa Mo aapecy.

20 Vkazarenu. VYkazarenu Ha o00bekT, Ha ¢QyHknuio, Ha void. Omepamun ¢
yKa3aTesiMu.

21 CchbLUIKH.

22 Omnepanus npuseneHud. Onepanus pasmep. [lepBuunbie onepanum.

23 [TonsaTue BoipaxkeHus. 11opsA10K BBIITOJIHEHNS OlEpaliii B BBIPAKCHUU.

24 CpencTBa pealn3alyy JUHEHHBIX aIrOPUTMOB: ONEPATOP - BHIPAKEHUE, COCTABHOM
orneparop (010K), MycToii omeparop.

25 CpencrBa peanu3alid Pa3BETBISIONIMXCA AJTOPUTMOB: YCIOBHBIM OMEpaTop,
olepaTop - IEPEKIIIoYaTeNb, ONEpaTop IMEpPEX0Aa, ONepaTop paspbiBa, ONEpPaToOp
nepexo/ia Ha Hayayo CIeNyIolIeld UTepalyu, orneparop Bo3BpaTa B BHI3bIBAIOLIYIO
byHKIHIO.

26 CpencrBa peanu3allid I[UKIMYECKUX  aJTOPUTMOB:  OMNEpPATOPhl IIUMKJIA C
IPEYyCI0BUEM, C IOCTYCIIOBUEM, C TAPAMETPOM.

27 Peanuzamus apudMeTHIECKUX, UTEPAIIMOHHBIX U BIIO)KCHHBIX ITUKJIOB.

28 Peanusanus peKyppeHTHBIX BBIYUCICHUN.

29 JupexTuBsl Ipenpolieccopa: nupektusa #include.

30 JlupekTuBsl npenpoiieccopa: aAupekTusa #define.

Cemectp 3
1 CTpyKTypHpOBaHHbIE THUIIBI JAHHBIX: MACCHBBI OJJHOMEPHbIE U MHOTOMEPHBIE.
2 Ctpoku.
3 CTpyKTypHpOBaHHBIE TUIIBI JAHHBIX: CTPYKTYPHI (struct).
4 CTpyKTypHpOBaHHbIE THUIIBI JAHHBIX: IEPEUUCTICHHS (enum).
5 CTpyKTypHpOBaHHbIE TUIIBI JAHHBIX: 00bEAMHEHUS (Union).
6 [TepeumenoBanue Tumos (typedef).
7 Cratudeckoe pacrpeneeHue NaMsITH.
8 Oyaknun.  OcHOBHBIE NOHATHA. [IpuHIMIBI  WCHONBb30BaHUS  (YHKIIUHA B
nporpaMmmax.
9 OO0bsiBNeHNE U onipeiesieHue (YHKIIAM.

10 Crincok napaMeTpoB U THUM (PYHKITHH.

11 Br13oB pyHk1uii Ha ucnoHenune. opmanibHbIe U (PaKTHYECKUE TTapaMETPHI.

12 Ob6nactu gericTBus onucanuil QyHKIui. JIOKaIbHOCTD U TI00aTBHOCTD.

13 MexaHu3m nepeaadyu napameTposB.

14 I'moGanbHbIe HEpEMEHHBIE.

15 Oynkiusg main().

16 Ilepenaya MaccuBOB B KauecTBe mapaMeTpoB. IIpumepst.

17 Peanu3zanusi anropuTMOB COPTHPOBKH CTPYKTYp [JaHHBIX M TIOMCKAa B 3TUX




CTPYKTYpax.

18 [Tepenada nMeH QpyHKIMI B Ka4eCTBE MMapaMETPOB.

19 [Tonsatue pexypcun. PexypcuBHbIE OIIpEACIICHNs U AITOPUTMBI.

20 [IporpammupoBaHuEe PEKYpCHUBHBIX  alTOPUTMOB:  PEKYpPCHBHBIC  (DYHKITHH.
MexaHu3M peKypCUBHBIX BBI30BOB.

21 [Teperpy3ka ¢yHKIIHIA.

22 [TabmoHbI QyHKITHIA.

23 JlnHamMu4yecKkne CTPYKTYphbl: COHUCKU. BUIbl CIIUCKOB: OJHOCBSI3HBIE U JIBYCBS3HbBIC
CIIUCKH, JIMHEWHBIE U IIUKINYECKUE CIIUCKHU.

24 JlnHaMu4YecKue CTPYKTYpPhI: CTEKH.

25 JlnHaMHu4YeCcKue CTPYKTYpbI: O4epeIu.

26 JlnHamMu4YecKne CTPYKTYpPhI: ICKHU.

27 JluHaMu4eckue CTpYKTYphI: JepeBbsi. Bubl 1epeBbeB U CIIOCOObI UX peain3alium.

28 Kiacce! B si3b1ke CH++.

29 Pa3pabotka kimaccoB. COCTaBISIONINE KITACCOB: TIOJISI, METOIBI.

30 DK3eMIUBIpHI Kacca (00BEKTH). Bpems ux >Ku3HU U BUIUMOCTD.

31 KoncTtpykropsl. CBoiicTBa KOHCTPYKTOPOB.

32 Cratrdeckue 3JIEMEHTHI KJlacca (CTaTHYECKUE TIOJIS U CTATUYECKUE METO/IBI).

33 Hacnenosanue. [Ipocroe HacnenoBaHue.

34 Buptyanbabie MeToabl. MeXaHU3M MO3HETO CBA3BIBAHMSI.

35 Kpurepuu kauectBa nporpamMmsl.

36 JKU3HEHHBIN UK POTPAMMBI.

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npenctabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera

Ne i/t [Tepeuens BonpocoB (3agau) 1 3a4yera / nud . 3auera

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboOThI
MpeJICTaBJICHBI B Ta0nwmie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI PaOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugumm B BHIC TGCTHpOBaHI/ISI
Mpe/ICTaBJICHBI B TaOymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Pemenue 3a1a4 JJMHEHOI0 IPOrPAMMHUPOBAHUSA:

1 TpancnopTHas 3a1aya.
2 3amaya 0 Ha3HAYECHHUSIX.
3 3amaua 06 ONTUMAILHOM aCCOPTUMEHTE.
4 3agada o qHUETE.
5 3amaya 0 MAaKCUMaJILHOM ITOTOKE.
Pemenue 3a1a4 TeOpuH pacnuCaHui:
6 3aaya OJJHOrO UCIIOJIHUTEIA HA MUHUMAKC.
7 3ajaya OTHOTO UCTIOIHUTENSI HA MUHUCYMMY.

8 3aaya 0 HECKOJIBLKUX UCIIOJIHUTEIIIX.
Pemienue npukJIagHbIX 32124 TeOPpUHU rpados:
9 3agaya 0 TOPOKHOM CETH.




10 3anaua o TeneOHHON CBA3H.

11 3agaya CTpPOUTENHHON TPACCUPOBKH.

12 3aza4ya 3IEKTPOHHOM TPaCCUPOBKHU.

13 3agaya pa3MeIIeHHUS.

Peanusanus aJiropuTMoB TeopuH rpagos:

14 [Touck B rimy6uny rpada.

15 [Touck B mmpuny rpada.

16 Kparuaiimue mytu B rpade.

17 OWUNEepoBBI yTH.

18 I"'aMUJIETOHOBEI IIUKJIEI.

Pa3paboTka nporpamMm co3aHHs M HCNOJIb30BaHUS 023 JaAHHBIX B PA3JIHYHBIX
NMpeAMEeTHBIX 00J1aCTAX:

19 baza nanubix TeneoHHON CETH.

20 Ba3a naHHBIX OMOIMOTEKH.

21 baza nanHpIX MarazuHa rpaM3arucei.
Pa3pabGoTka nporpaMmm pa3Horo Ha3HaAYeHHUs:
22 Urpa «Mopckoii 60ii».

23 Urpa «Sudokuy.

24 Urpa «3melikay.

25 Urpa «Ilone uygec».

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYpbl  OLIEHUBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metoauyeckue yka3aHus sl 00ydarOImUXCs 0 OCBOCHHIO JUCITUTITUHBI
HCHBIO JUCHUIINIMHBL ABJIACTCA — IIOJYYCHHC CTYACHTAaMHU HCO6XOI[I/IMBIX 3HaHI/H>'I,
YMEHUW M HABBIKOB O COBPEMEHHOM COCTOSIHHH SI3BIKOB MPOTPAMMUPOBAHUS M CPEACTBAX IS
pa3pabOTKH IIporpaMM pPa3jIudHOrO0 YPOBHS CJIOKHOCTH, a TaK)KE Pa3BHTHE INPAKTHUYCCKUX
HaBBIKOB 110 pa3paboTke MporpaMM Ha s3bIKax MPOrPAaMMHPOBAHMS BBICOKOTO YPOBHS C
UCTIOJIb30BAaHUEM CPEJl BU3YaJIHbHOT'O 00BbEKTHO-OPUEHTHPOBAHHOTO ITPOTPAMMHUPOBAHUS.

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAITUIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOJOB HAYyYHOTO IIO3HAHHWS, HOBEHIIHNX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIIMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaaupyemMble pe3yNIbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO I CAMOCTOSTEIHHOM pabOTHI;




— IOJIy4CHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJMDKaMIINE TO/bI;

— HayyuTbhCs METOJMYECKH oOpabarbiBaTh MaTepuas (BBIACIATH TJABHBIC MBICTH H
IIOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh UX B  Pa3jIM4YHBIX
(bopMyITUPOBKaXx);

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

JIeKUMOHHBI MaTepHUall MOXET COIPOBOXKIATbCA JEMOHCTpalUed CIIaWI0B W
UCIOJIb30BAHUEM DA3aTOYHOIO MaTepuaja IpH NPOBEAECHUM KOPOTKHX JHUCKycCHHl 00
0COOEHHOCTSAX MPUMEHEHHS OTJCIBHBIX TEMATHK 10 TUCLMITIIMHE.

CrpyKTypa npefocTaBieHus JEKIHOHHOTO MaTepuaa:

—  H3JIOKEHHE MaTepuasa I10 pacCMaTpUBaEMOU TeME;
—  JIEMOHCTpALMs INPUMEPOB COCTABJIEHUS CXEM QJITOPUTMOB DPEIICHHUS KOHKPETHBIX

—  OTBETHI HA BO3HUKAOIIKUE BOMPOCHI 110 TEME JICKIIUH;
—  BBIJaYa pPa3gaTOYHOr0 MaTepHuansa ¢ MpPUMEpPaMH MPOrpaMM IO TeMe JICKIUH M
00CyXJIeHHE X OCOOCHHOCTEH.
CTpyKTypa JEKIIMOHHOTO MaTepuaa MpuBeicHa B U3IaHUH:

bapukoB JI.LH. OcHoBbl anroputmuszanuu 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
3aHITHI

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranu3anuu y4eOHOTO
nporiecca. OHO 3aKiIO4aeTcss B BBIIOJHEHHHM OOYYalOIIMMHCS TOJ  PYKOBOJICTBOM
MpeTno1aBaTelis KOMIUIEKCa YIeOHBIX 3aJIaHUl C TICJIbI0 YCBOCHHSI HAYYHO-TEOPETUUECKIX OCHOB
y4eOHOW JUCIUTUIMHBI, TPUOOPETEHNS YMEHUN W HABBIKOB, ONIBITA TBOPUYECKOM JACSATEIHHOCTH.

HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[QFOCSI SABJIACTCA HpI/IBI/ITI/Ie O6y‘IaIOH_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00YUYaIOMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHWK TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— Ppa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/IBY‘-ICHI/ISI KOHKpCTHOfI y‘-IGGHOI\/JI
JUCIIUIIINHEIL,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— obecrnedyeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHON M MHIUBUAYAJIBLHOU (opm
o0Oy4eHusl.

TpeboBaHusl K MPOBEACHUIO MPAKTUICCKUX 3aHITUN
Ha  xaxaoM  mpakTH4eCKOM — 3aHATHUM  OOydYaloIIMKCA  MOJIydaeT  BapHaHT
WHANBUIYAILHOTO 33JaHHsI B COOTBETCTBUHU C €r0 HOMEPOM B CHHCKe rpymisl. [lepen Hauanom
3aHATHUA 00yYaroleMycsi CielyeT BHUMATEIbHO O3HAKOMHUTHCS C METOJUYECKHUMH yKa3aHUSIMU
[0 €ro BHINOTHEHUIO. B COOTBETCTBMM ¢ 3aJaHUEM OOYYArOIIMICS JOJKEH pEIIUTh
MOCTaBJICHHYIO Tepe] HUM 3aJauy (4aiie BCero — 3TO pa3paboTKa CXEeM alrOpUTMOB s
pelIeHrusT KOHKPETHBIX MPAKTHYECKUX 3a/1ad), 0QOPMUTH M 3alIUTUTHh OTYET MO MPAKTUYECKOU
pabore.
Crpykrypa u ¢popma oT4yeTa IO NPAKTHYECKOH padoTe
OTyeT Mo MpakTHYECKOW padoTe BKIOYAET B CEOS: TUTYJIbHBIA JHUCT, (OPMYIHPOBKY
3a/laHusl, MAaTEMAaTUYECKYIO MOJIENb, CXeMa aIrOpUTMa PEIICHHS 3a1a4u.




TpeGoBanus k 0pOpMIICHHIO OTHYETA MO NPAKTHYECKOH padoTe

[To kaxaoMy MHpPaKTHYECKOMY 3aHSITUIO BBIMOJHAECTCS OTAECIbHBIA OTYET. THUTYIbHBIN
JTUCT 0pOopMIISIETCSI B COOTBETCTBHH C Ia0ioHOoM (00pasiioM) mpuBeneHHBIM Ha caiite ['YAIL
(www.guap.ru) B pasaene «CeKkTop HOPMAaTUBHOW JOKyMEHTAI[UU». TEKCTOBBIC U TpauuecKue
MaTepuaibl 0QOpMIISIOTCS B cooTBeTcTBUHM C neicTBytoumMu ['OCTamu u TpebGoBaHUAMH,
npuBeneHHbIMU  Ha caiite ['YAII (www.guap.ru) B pasnmene «CeKTop HOPMaTUBHOU
JIOKYMEHTAIUN.

11.3. Meronuueckue ykazaHMs JUIs OOYYaIOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabot

B xozme BbImonHEHHS J1a0OpaTOpHBIX paboT OOy4aromMHCsA [OJDKEH YIrIyOuTh u
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJA/J€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUM C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OO0YyJaromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 3KCIEPUMEHTANIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYEHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEeIYIONUX OCHOBHBIX 3a7a4 00y4Jarouierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIuleHHe, pa3BUTHE M JleTalu3alus TEOPETUYECKUX 3HAHHM, MOJIyYeHHBIX Ha
JCKITHSIX;

—  TIOJIydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K MPOBEICHUIO Ja00PaTOPHBIX paboT

ITo xaxnoii maboparopHoil paboTe oOydaroUMiics MOTy4aeT BApHAHT MHIUBUIYaTIbHOTO
3aJlaHUsl B COOTBETCTBHH C €M0 HOMEPOM B CIIMCKE Tpymiibl. [lepen mpoBeaeHneM 1adopaTopHOi
paboTbl oOyuaromeMycs cieyeT BHUMATEIbHO O3HAKOMHTHCS C METOJUYECKUMHU YKa3aHUSIMU
no e€ BBINOJHCHHUIO. B COOTBETCTBHHM C 3aJaHMEM OOYYaIOUIMICS JIOJDKCH BBITIOJHHUTH
MOCTAHOBKY 3a7aud: chOpMyIHpOBaTH YCIOBHE, OMPENEINTh BXOAHBIE M BBIXOJHBIC JaHHEIC,
pa3paboTaTh MaTeMaTH4YecKyl0 MoJelb. [lociie 3TOro OH JOIDKEH MOCTPOUTH CXEMY allrOpuTMa
pelleHus 3aJadd W 3allUTHTh €€ y TpernojaBarelis. JTO SBIAETCSA MOMYCKOM K pealld3aliu
anrropuTMa Ha Kommblotepe. [locnme oTiagku  mporpaMMbl  OOYYarOMIMKCS — JIOJDKCH
IPOJIEMOHCTPUPOBATh MpENoJaBaTeNl0 padoTy MpOrpaMMbl Ha TMOJHOM Habope TeCTOB.
JlaGopaTopnast pabora 3aBepriaeTcss O(GOPMIICHHEM W 3allUTON OTYeTa MO J1abopaTopHOM
pabore.

Crpykrypa u hopma oTuera 0 1abopaTopHOMt padboTe

Otyer o maboparopHOi paboTe MOMKEH BKIOYaTh B CeOs: TUTYJIBHBIM JIUCT,
(bOpMyITUPOBKY 3aJaHMsI, MaTeMaTHYeCKass MOJENb, CXeMa allfOPUTMa PEIICHUs 3a7adu, TEKCT
MpOrpamMMbl, KOHTPOJIbHBIE (TECTOBBIC) TPUMEPHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

[To xaxxmoi ynaboparopHOW 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 cOOTBeTCTBUU C AciicTBytonumMu ['OCTamu u TpeGoBaHUAMM,
npuBegeHHbIMU  Ha cailte ['YAII (www.guap.ru) B paszgene «CeKTop HOPMAaTUBHOU
JOKYMEHTALUN».




Metoanyeckre yka3aHHS K BBIIOJHEHHIO JaOOPaTOPHBIX padOT 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 OOy4YalOMUXCA TO TPOXOXKICHHUIO KypCOBOTO
NPOEKTHUPOBAHNUS/BBITIOIHEHUS] KyPCOBOM pabOTHI

KypcoBoii mpoekT/ paboTa mpoBOAUTCS C MEIbI0 (POPMHUPOBAHKS Y 00YJIAIONTUXCS OMBITA
KOMIUIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATHHON ACSITENEHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromeMycs:

— CHCTEMATH3UpPOBAaTh M 3aKPENUTh TIONyYEHHBICE TEOPETHUYECKHUE 3HAHUS W
IPAKTUYECKHE YMEHHS 1O MpOo(ecCHOHAIbHBIM Y4YEOHBIM AMCHUIUIMHAM M MOIYJISIM B
COOTBETCTBUU C TPEOOBAHUSIMH K YPOBHIO TIOJTOTOBKH, YCTAHOBIIEHHBIMH MPOTPAMMON yueOHOU
TUCHUIUIMHBI, MpPOrpaMMON  TMOATOTOBKM  CHEIMAJMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJTU(DUKAIIHH;

— [PUMEHHUTH TMOJy4YCHHbIC 3HAHMS, YMEHHUS U TMPAKTUYECKUH OMBIT MPH pPEUICHUH
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMH BUAaMH MPO(HEeCCHOHANBHOMN AeSITeNbHOCTH
10 HAIPABJICHUIO/ CTICIUATBHOCTH/ TIPOTPAMME;

—  yrayOuTh TEOPETUYECKUE 3HAHUS B COOTBETCTBUU C 3a/1aHHOM TeMOii;

— chopmupoBaTh yMEHHS TNPUMEHATH TEOPETUYECKUE 3HAHUS TpPU  PEUICHUH
HECTaHIapPTHBIX 33/1a4;

— npuoOpecTd ONbIT aHAJIUTUYECKOH, pacuy€THOW paboTel U chOpMHUPOBATH
COOTBETCTBYIOIIINE YMCHHS;

— cdopMHupoBaTE YMEHHsS pPaOOTHI CO CIENHAIBHOW JIUTEPaTypOi, CIPaBOYHOM,
HOPMATUBHOM U MPaBOBOM JOKYMEHTAIMe U HHBIMUA WH(OPMALIMOHHBIMU UCTOYHUKAMU;

— cdopmupoBaTth yMeHHUS (HOPMYIHPOBATH JIOTHUYECKH OOOCHOBAHHBIE BBIBOJIBL,
MPEUIOKEHHUS M PEKOMEH/IAINHU TI0 Pe3yIbTaTaM BBIIIOJHEHUS PabOTHI;

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

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPUYECKYI0 HHHIIMATHUBY, CaMOCTOSTEILHOCTD,
OpPTaHU30BAaHHOCTh M OTBETCTBEHHOCTH 32 MPUHUMAEMBbIC PEIICHNUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOM pEryisipHON paboThl HaJ pelIeHHEeM
MOCTaBJICHHBIX 3a7au.

3a BpemMsi KypCOBOTO MPOSKTHPOBAHHSI HEOOXOIUMO BBITIONHUTH BCE ATAIbl PEIICHUS
3a/1auu ¢ momoibio DBM 0T mocTaHOBKM 3a/1a4M 10 BBIITYCKA JOKYMEHTAIIMK Ha pa3pad0oTaHHOE
nporpaMMHOe CpeacTBO. KypcoBoil TpoeKT 3akaHYMBaeTcsi OGOPMIICHHEM TMOSCHUTEIHHON
3aMMCKU U YCTHOU 3aIUTON PabOTHI ¢ MTOKa30M pabOThI MPOrpaMMHOTO cpejacTBa Ha DBM.

CTpyKTypa NOosICHUTENIbHOM 3a0MCKU KYPCOBOTO MPOEKTa/ paboThI

- TUTYJIbHBIN JIUCT;

- cofiep KaHMe MOSICHUTENbHOM 3alKiCKy;

- BBEJICHUE;

- YeTHIPE MPOTPAMMHBIX TIOKyMeHTa, oopmiieHHbIX o Cranmapram ECII/L:

- Creuunduxarus.

- TekcT mporpaMmal.

- Onucanue nporpamMmsl.

- Onucanue NpUMEHEHHUS.

- 3aKJII0YECHHUE;

- CIIUCOK UCIOJIB30BaHHBIX UICTOYHHUKOB.

PykoBonuTenb KypcoBOTO IPOEKTHPOBAHMSI MOMKET B KaXZIOM KOHKPETHOM Cllydae
noTpeboBaTh AOMOJIHUTEIHHOTO OPOPMIICHHUS elle psaa JOKYMEHTOB.

TpeboBanusa K 0hOPMIIEHHIO HOSICHUTEIbHON 3aMCKH KYPCOBOTO IIPOEKTa/ padOTEI




JoxymeHT IlosicHUTeIbHAsi 3allUCKA COJCPKUT YKPYIMHEHHBIE CXEMbI aJrOPUTMOB,
o0Iye OomnmucaHus airopuTMOB M (YHKIIMOHMPOBAHUS TPOTPaMMBbI, a TaKke OOOCHOBaHWE
MPUHSTHIX TEXHUYECKUX U TEXHHKO-YKOHOMHUYECKUX pelieHui. TpeOoBaHUS K COACPKAHUIO U
opopmiienuto IosichurenbHoii 3anuckn ycranapnuaeT ['OCT 19.404-79.

TpeboBanust K copepxkanuio W  odopmicHHIO JokyMeHTa Crnenuduranus
ycrtanaBinuBaer ['OCT 19.202-78. Dtor ['OCT omnpenenser NpoOrpaMMHBIA  JTOKYMEHT
Crnenunduxanmus Kak cocTaB IporpamMMbl U TOKYMEHTALIUK HA HEE.

TpeboBanust k coaepkaHui0 H OQopMIIeHHIO JokyMeHTa TekeT mporpamMmsl
ycranaBnuBaer ['OCT 19.401-78. Oror I'OCT onpexaenser mporpammubiii 1okyMeHT Teker
NMPOrpaMMbI Kak 3aMycCh IPOrpaMMbl ¢ HEOOXOTUMBIMU KOMMEHTAPUSIMHU.

TpeboBanust k coaepkaHui0 u OPOPMIICHHIO JOKyMeHTa (OQmnucaHHe NPOrpaMmbl
yctanaBinuBaetr ['OCT 19.402-78. Oror 'OCT onpenensier mporpaMMHbIA JOKyMEHT OnucaHue
NMpoOrpaMMbl KaK COBOKYIHOCTh CBEICHHM O JIOTUYECKOW CTPYKType U (YHKIIMOHHPOBAHUU
POrPaMMBI.

JokymeHT Onmucanune MpUMEHEHHUs] COJIEPKUT CBEICHMUS O HA3HAYCHUH MPOTPaMMBI,
o0yacTu MpUMEHEHHMsI, IPUMEHIEMbIX METOAaX, Kjacca pellaeMbIX 3ajiad, OTpaHUYEHUSIX IS
NPUMEHEHUS, MHUHUMAIbHOW KOHQUTYpAallUH TEXHUYECKHUX CPEICTB, ONEPAIlMOHHOW Ccpeie.
TpebGoBanust k coaepkaHuo0 U O(QOPMIIEHUIO 3TOTO MPOrPaMMHOTO JOKYMEHTa YCTaHaBIIMBAET
I'OCT 19.502-78.

MeToauueckue yka3aHusl K BBIIIOJHEHUIO KypCOBOM pabOThI / MpOEKTa:

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

11.5. Meronuueckue ykasaHus il 00y4aromuUXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMAaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aromuxcs sBISIIOTCS y4eOHO-METOIUYECKHEe MaTepraibl O JUCIUILINHE.

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

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Takoif KOHTpONIb BKIIOYAaeT B ce0sl 3alIUTy OTYETOB II0 BCEM BBIMOJIHEHHBIM
nabopaTopHbIM pabotam. B xome 3amuTel oOydaromiuecss OOOCHOBBIBAIOT BBIOPAHHYIO
MaTeMaTHYECKyI0 MOJIENb PELICHUs 3a7aull U CXEMBbl aJropuTMoB ee pemeHus. Kaxnas padora
OLICHUBAETCS MCXOMS U3 MAaKCUMAJIbHOTO KOJIMYECTBA PEUTHHIOBBIX OAJIJIOB, MPETYyCMOTPEHHBIX
3a 3Ty paboTy.

CymMMa MOJy4YeHHBIX PEUTHHTOBBIX OalioOB 3a BBINOJIHEHHbIE JIaOopaTOpHbIE PabOTHI
YUUTBIBAETCS IPU NPOBEACHUN ITPOMEKYTOUHOM aTTecTallM (9K3aMEHa).



11.7. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsi MO MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTECTalUU.

[IpomexxyTounass  arrectansi  OOydyaroIIMXCsl  HpEIyCMaTpuBaeT  OLECHUBaHHE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTaTOB 00ydeHHs nucuuiuinHe. OHa BKIIOYaeT B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
U3y4YeHHs BCEW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
NPUMEHATh MX I pPEUIeHUs NMPAKTHYECKUX 3aJad. OJK3aMEH, KaK IpPaBWiO, MPOBOAMUTCS B
NEPUOJ, SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIBHO.

Cucrema OLEHOK IpU IPOBENECHUU NPOMEKYTOUHOW aTTECTALMU OCYILIECTBIISIETCS B
CcoOTBeTCTBUU ¢ TpeboBanmsmMu [lomokeHnit «O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH U
OPOMEXyTOuHOU aTrectanuu cTyaeHToB ['YAII, oOydarommxcs 1Mo NporpaMme BBICIIErO
obpazoBanusi» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThI
crynentoB B ['YAID.



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




