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AHHOTaUs

Jucuumnunaa «OCHOBBI IPOrpaMMUPOBAHUS» BXOJIUT B 00pa30BaTEIbHYIO MpPOrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HAIpaBICHHIO MOATOTOBKH/
crenpansHocTd  09.03.01 «MHpopMaTKa M BBIYHCIUTEIbHAS TEXHUKA» HAMPABICHHOCTH
«KoMIbIOTepHBIC TEXHOJIOTHH, CHCTEMBI U ceTH. Jlucuurmaa peanusyercs kadeapoit «Ned4y.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTeCTBEHHOHAYYHBIE M OOIIEHH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMATHYECKOI0 aHAIN3a U MOJIETMPOBAHMS, TEOPETUYECKOIO U SKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1S TETbHOCTI

OIIK-2 «CrocobeH MOHMMATh MPUHIHUIBI PAabOTBI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMII M NPOrpaMMHBIX CpPEJICTB, B TOM YHCJIE OTEYECTBEHHOI'O IPOM3BOACTBA, U
MCIOJIb30BaTh UX MPH PEIICHUH 3a1a4 MPO(hecCHOHANBHOM 1eATeTbHOCTI

OIIK-8 «CnocobOeH pa3pabaTeiBaTh aIrOPUTMBI W MPOrpaMMbI, MPUTOAHBIC IS
MIPAKTUYECKOr0 IIPUMEHEHHU S

CopepxaHue NUCUUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C COBPEMEHHBIM
COCTOSTHUEM M TEHJCHLMSIMH Pa3BUTHUS S3BIKOB MPOTPAMMHUPOBAHUS M CPEACTB Ui pa3paboTKu
pOrpaMM Pa3iIUYHOrO YPOBHS CIIOKHOCTH (IPUHLMUIBI Pa3paOOTKH, HAMUCAHUS U OTIAIKH
IporpamMM pa3HOMl CTENEHH CI0XHOCTH, OCHOBBI CHCTEMHOI'O IPOrpaMMHUPOBAHUsS, OCHOBBI
00BEKTHO-OPUEHTHPOBAHHOT'O MOJIX0/1a K IPOrPaMMHUPOBAHUIO, IIPUHIUIIBI JEHCTBUS, OCHOBHbBIE
GYHKIMHA U UHTEPPENC COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPECTB).

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (OpMBbI OpraHU3aLUN
yueOHOro mpoiiecca: JIeKIHUU, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENIbHAS
paboTa CTyieHTa, KOHCYJIbTallMH, KypCOBOE IPOEKTUPOBAHUE.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsSI aTTeCTalus B popMe dK3aMeHa.

OO0miasi TpyAOEMKOCTh OCBOEHHS AMCLUHUILUIMHBI COCTaBISET 9 3aueTHBIX enuHul, 324
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIMHE «PYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

dopMHUpOBaHUE Yy CTYACHTOB IMPEICTABICHHUS O COBPEMEHHOM COCTOSHUHM SI3BIKOB
POrPaMMHUPOBAHUS M CPEJCTBAX I pa3pabOTKU MPOrpaMM Pa3IMYHOrO YPOBHSI CIIOKHOCTH, a
TaKkKe pa3BUTHE TMPAKTUYECKHX HABBIKOB IO pa3pabOTKe TporpaMM Ha  s3BIKAX
POrPaMMHUPOBAHUS BBICOKOTO YPOBHS C HCIOJB30BAHUEM CpEJl BH3YaJlbHOIO OOBEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHHUSL.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHON MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCHHUILUIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs JUCHUILIMHBI OOYYAIONIUICS JIOJDKEH O00JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTsMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIINH KOMIIETEHIINU JOCTUKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
IIPUMEHSITD (bu3uKHY, BBIYUCIUTEIBHON TEXHUKU U
€CTECTBEHHOHAYUYHBIE | IPOrPAMMHUPOBAHUS

O6menpodeccruoHanbHbIE
KOMITCTCHITHH

U O0IIENH)KEHEPHBIC
3HaHUA, MCTO/IbI
MaTeMaTHYECKOr0
aHaJM3a u
MOJICTUPOBAHHS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
HUCCIICO0OBAHUA B
npodeccuoHaNbHOM
JCSITeTLHOCTH

OIIK-1.VY.1 ymers pemars CTaHAapTHbIE
npodeccuoHaNbHbIE 3a/1a4U C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
001IENH)KEHEPHBIX 3HAHHUI, METOJIOB
MaTEeMaTHYeCKOro aHallu3a u
MOJCIIUPOBAHUS

OIIK-1.B.1 B1ageTs HaBBIKAMH
TEOPETHUECKOTO B IKCIIEPUMEHTATIHLHOTO
UCCIIeIOBaHMS OOBEKTOB
poeCCHOHAIIBHON e TETHHOCTH

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-2 Cnocoben
MMOHUMATh TPUHIUIIBI
paboThI
COBPEMEHHBIX
WH(pOpPMaAITMOHHBIX
TEXHOJIOTUH U
MIPOTrpaMMHBIX
CpE/CTB, B TOM YHUCIE
OTEYECTBEHHOTO
MPOU3BOJICTBA, U
WCIIOJIh30BaTh UX MPHU
pelIeHnu 3a1a4
poQeCCHOHATBHON
JIeATETbHOCTH

OIIK-2.3.1 3HaTh COBpEMEHHBIE
MH(OPMAaLIMOHHBIE TEXHOJIOTUU U
IIPOrpPaMMHBIE CPENICTBA, B TOM YHUCIIE
OTEUYECTBEHHOTO ITPOU3BOJICTBA, MPU
peleHnHt 3a7a4d NpoQecCHOHANTBHOM
JIeSITEIIbHOCTH

OIIK-2.Y.1 ymeTh BEIOUpATh COBPEMEHHbBIE

WH(pOpPMAIMOHHBIE TEXHOJIOTHH U
MIPOrpaMMHBIE CPEJCTBA, B TOM YHCIIE
OTE€YECTBEHHOTO MPOU3BOJICTBA, NPH
pelieHny 3aaa4d npodeccuoHanbHOMU
JESTENLHOCTH

OIIK-2.B.1 B1ageTs HaBBIKAMU
MIPUMEHEHHUS COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJOTHH U
MIPOTPaMMHBIX CPEACTB, B TOM YUCIIE
OTEUYECTBEHHOT'O MPOU3BOJICTBA, MIPU
perieHnu 3aaa4 npodeccuoHaIbHON
JIeSITETLHOCTH

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-8 Cnocoben
pas3pabarbIBaTh
QITOPUTMEI U

OIIK-8.3.1 3HaTh aNrOpUTMUYECKHE SA3BIKH

nporpaMMupoOBaHus, OIICpallMOHHBIC
3

CUCTEMBI U 000JIOUKH, COBPEMEHHBIE CPeJIbl




MIPOTPaMMBI, pa3pabOTKH MPOrPaMMHOTO OOeCTIeUeHUs

MIPUTOJHBIE JUIS OIIK-8.Y.1 ymMeTb COCTaBIISTH aJTOPUTMBI,
IIPAaKTUYECKOTO IUCATh U OTJIAXKUBATh KOJIbI Ha A3BIKE
IIPUMEHEHHUS IIPOrpaMMUPOBAHHUS, TECTUPOBATh

paboTOCIIOCOOHOCTH MTPOTPAMMBI,
WHTETPUPOBATH POTPAMMHBIC MOTYIIN
OIIK-8.B.1 Bnaners sI36IKOM
MIPOrPaMMHUPOBAHUS;, HABBIKAMU OTIIAJKU U
TECTUPOBaHUS pabOTOCIIOCOOHOCTH
IPOrPaMMBbI

2. Mecro nucuurnHbl B cTpykType OI1

JucuumiuHa MOXKeT 0a3upoBaThCs Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYAIOIIUMHUCS
MIPU U3YYECHHUH CIICTYIOIIUX JTUCIUIUINH:

- NudopmaTtuka

- OcHOBBI TeOpUH UHPOPMALIHH.

3HaHUs, TOJYYECHHbIE NPU HM3YYEHUM MaTepuaia JaHHOW IUCUUIUIMHBI, UMEKOT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U MOT'YT MCIIOJIb30BATHCS MPU U3YYECHUU APYTUX TUCHUTIINH:

- [TporpammupoBanue Ha si3bikax AccemOnepa

- TexHomorust NporpaMMHpPOBAHUS

. YenoBeko-MaluHHbBIN HHTEpdEiic

- ba3bl qaHHbBIX

— CucrtemHoe nporpaMMHoOe o0ecrieueHre

— OrnepalinOHHBIE CUCTEMBI

- OTKpBITHIE CUCTEMBI

- [{udpoast 06paboTKa U300paKEHUI

- Teopust NpUHATHS pelIeHUN

— MynbTrMeara MpoOu3BOJICTBO.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 0o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M PaCIPeIeTICHIE TOW TPYIOEMKOCTH IO CEMECTpaM) MPECTABIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTUHBI

. TpyaoeMKOCTB IO CEMECTPAM
Bun yuebHoi paboTbl Bcero Py NoD No3 P
1 2 3 4
O6wan mpyooemrkocme oucyunaunwt, 3E/(vac) | 9/ 324 5/180 41144
U3 nux yacoe npakmuyeckoii 0020MoeKu
Ayoumopnule 3anamus, BCEro vac. 187 102 85
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npakTuueckue/ceMunapckue 3ansatus (113),
34 34
(gac)
naboparopabie padboTsl (JIP), (dac) 68 34 34
KypcoBoii npoekT (pabota) (KII, KP), (gac) 17 17
HK3aMeH, (Jac) 90 54 36
CamocmosamenvHnas paboma, Bcero (Jac) 47 24 23
Buo npomesxcymounoit ammecmayuu’ 3auer, k3
mudd. 3auger, sx3amen (3auer, udd. 3aq, ’ OK3. OK3.
K3 **) OK3.
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Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JUCIMILTAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TEeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 2
Pazgen 1. Metoap! pa3paboTKu MPOrpaMMHBIX
CpeicTB
Tema 1.1. CoBpeMeHHbIE METOIBI  Pa3pabOTKH 6 5 2 - 4

MPOTPAMMHBIX CPEJICTB.
Tema 1.2. Dtamsl pa3pabOTKH MPOTPAMMHBIX CPEIICTB.

Paznen 2. OcHOBHI s13bIKa MporpaMMupoBanus C++
Tema 2.1. CoBpeMeHHBIE S3bIKH MPOrPaMMHUPOBAHUS.
Tema 2.2. bazoBrle cpencTaa S3bIKA 6 6 - - 6
nporpamMMmupoBanust C++.
Tema 2.3. IlonsaTtue 00beKTa.

Paznen 3. CTpyKTypHOE IPOrpaMMUPOBAHHE
Tema 3.1. ba3oBble KOHCTPYKIUH CTPYKTYPHOTO
[POrPaMMUPOBAHHSI. 6 6 16 - 8
Tema 3.2. [Ipumepsl pa3paOOTKH MPOrpamMM.
Tewma 3.3. CtaTHYeCKHE MACCUBBI.

Pazpnen 4. IlpouenypHoe U MOIYIBHOE
MIporpaMMHUpOBaHHE

Tema 4.1. Konuenuuu POLIETYPHOTO
HIPOrPaMMHUPOBAHHSL. 16 17 16 - 6
Tema 4.2. IlonsiTHE pEKypCHH.
Tema 4.3. Konneniuu MOyIsHOTO

IPOrpaMMHPOBAHHUS.

Hroro B cemectpe: 34 34 34 - 24
Cemectp 3

Pazpen 5. Jlunamudeckue CTpyKTypbl JaHHBIX

Tema 5.1. JluHaMHUYECKHE CTPYKTYPhI JaHHBIX. 12 - 30 - 13

Tema 5.2. JlepeBbs.

Paznen 6. Konnennun o0beKTHO-
OPUEHTUPOBAHHOI'O IPOIPAMMUPOBAHUSA
Tewma 6.1. Kiaccsl.

Tewma 6.2 Ileperpy3ka onepauui.

Tema 6.3. Hacnenosanue 22 - 4 - 10
Tewma 6.4 [ToToKOBBIE KITaCCHI.

Tema 6.5 Ctpoku B cTuiie sa3bika C++,

Tema 6.6. OCHOBBI JOKa3aTeIbCTBA MPABHILHOCTH

porpamm

BrinonHenue KkypcoBoii paboThl - - 17 -
Htoro B cemectpe: 34 - 34 17 23
Htoro 68 34 68 17 47

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IUKJIa




Howmep paznena

HazBanue u copeprxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHHA

1

Tema 1.1. CoBpemeHHBIE METOJBI Pa3pabOTKH MPOrPAMMHBIX
CPEJICTB.

Pa3BuTie = COBpEMEHHBIX  METOJOB  NPOTrpaMMHPOBAHUS.
CtpykTypHOE, HpOLEAYpHOE, MOIYJIbHOE U  OOBEKTHO-
OpUEHTUPOBAHHOE IPOrPaMMHUPOBAHUE. TexHonoruu
HUCXOJSIIET0 M BOCXOMSIIET0 TMPOEKTUPOBAHUSA MPOTrpamMM.
CymHOCTh CTPYKTYPHOTO NPOTPaMMHUPOBAHMA: pa3dOHeHUEe Ha
noj3azay, HUCXOJAUIee MPOCKTUPOBAHUE, CTaHJAPTHHIE
CTPYKTYpbl ynpasieHHs. [JocTOMHCTBA U HEJJOCTATKH.

Tewma 1.2. Dramnbl pa3paboTKH MPOTPAMMHBIX CPEJICTB.
KoaupoBanue u JOKYMEHTHUPOBAHUE IPOrPaMM.
[IpoexkTtupoBanue u TecTupoBaHue Mporpamm. OCHOBHBIE STaIbI
pa3paboTKu mporpaMm. OTall TOCTAHOBKM 3a7aud. OTall
pa3paboOTKK CTPYKTYp MJaHHBIX: ONpEICICHUE BXOAHBIX U
BBIXOJAHBIX  JIAHHBIX, (QOpPMBI  IOJIyYEHUS  PE3YJbTATOB.
Hcnonp30BaHre TEXHOJOTHH HUCXOSIIEro MPOSKTUPOBAHUS Ha
JTale  MPOEKTHUPOBAHUS  NIPOrPaMMHBIX  CPEACTB.  JTal
CTPYKTYpHOTO MPOTPAMMHPOBAHHUS. DTal TECTHUPOBAHUS U
OTJIAJKU.

Tema 2.1. CoBpeMeHHBIE SI3bIKH IPOIPAMMUPOBAHUS.

[TonsiTve si3pIKa MPOrpaMMUPOBAHUA. OTalbl Pa3BUTHUS A3BIKOB
nporpamMupoBaHusi. CoBpeMeHHblE TEHIEHLUMH B 00JacTu
A3BIKOB INporpaMMmupoBaHusi. CpaBHEHHE pa3BUTHS SI3BIKOB B
IpPEJCTaBICHUN JaHHBIX M croco0ax pealu3aly aaropuTMOB.
CpaBHUTENNbHAS XapaKTEPUCTHKA $3bIKOB IPOIPaMMHUPOBAHUS
BBICOKOT0 ypoBHs. CHHTaKcUC U ceMaHTHKa. CriocoObl OnucaHus
CUHTAaKCHUCa: JIMHIBUCTHYECKHE (OPMYJIbl M CHUHTaKCUYECKHE
JarpaMMmBl.

Tema 2.2. bazoBsie cpencTBa si3bIKa porpammupoBanus C++.
CrpykTypa s3bika nporpammupoBanus C++. bazoBble 371eMeHTHI
s3pika C++: andaBuT, JIGKCEMBI, BBIPAXKEHUS, KOMMEHTApHUHU.
OcHoBHble (CTaHAApTHBIC) THUMBI JaHHBIX s3bika C++. Twumsl
apudmeTnyecKue LEJIOYNCIICHHBIE. VYnpassomue
[OCJIEeI0BATENbHOCTU. THUIBI apupMeTHdYecKue ¢ IUIaBaroIien
touko. Jlormueckuir tum bool. Tum void. Wpentudukatops
a3pika.  OOmacte  geifictBus W 00JacTb  BUJUMOCTH
unentudukatopa. KiroueBble (3ape3epBHpPOBAaHHBIC) CIIOBA.
Koncrantsl. Pazpenurenu. Crnenudukanuy Ki1accoB MaMSTH.
IIpenyioxkenust A3pIka: onucaHus U ornepartopsl. IIporpamma Ha
s3pike C++: COCTaB U CTPYKTYpa.

Tema 2.3. [TonsaTHE 0OBEKTA.

Oo6wextel.  Knmaccudukanus  oO6bekToB.  ApHMeTHdecKkue
ornepanuu Hajx oObekTamMu. Apudmerndyeckue npeoOpa3zoBaHUs.
Jlornyeckne ¥ TOpaspsAHbIE JIOTMUECKHE OIEpallud  HaJ
obbektamu. Omnepanuu casura. Ilonstue 00 L-3HaueHun.
Onepanuu npucBauBanus. [IpeoGpa3oBanus mpu NpUCBauBaHHUH.
Omnepauus 3anstas. Onepanuy yBEIHYEHUS U YMEHBIICHUS
3HaueHus. YcioBHasg omnepanus. Onepanus MOJydyeHUs ajpeca
o0beKkTa B OCHOBHOM TaMSATH M ONepauus IOJTy4eHHUs
COJICP’)KUMOT0 O0BEKTa TO anpecy. YKazaTenu. YKaszaTrelau Ha




00beKT, Ha ¢yHkuuioo, Ha VOid. Oneparuu ¢ yKa3aTeIsIMH.
Ccbuiku.  Omnepauust  npuBeaeHus.  Omepamusi  pasmep.
[lepsuunbsie omnepanuu. Ilonstue BeipakeHuda. I[lopsiaok
BBITIOJTHEHVSI ONIEPAlliii B BEIPAKCHHH.

Tema 3.1. bazoBbie KOHCTPYKIIUU CTPYKTYPHOTO
MIPOrpaMMHUPOBAHUS.

CpencrBa peanM3aluy JMHEHHBIX aJITOPUTMOB: OIEpaTop -
BEIpQXCHHE, COCTaBHOW omeparop (OJ0K), MycTOH omepaTop.
CpencrtBa  peanu3aldd  pPa3BETBISIOIIMUXCA  AITOPUTMOB:
YCIIOBHBIA OMEpaTop, OMEepaTrop - MNEpeKIroYaTelb, OMNepaTop
repexojia, OnepaTop paspbiBa, ONEpaTop MNEPEXoJa Ha Hayayio
CIeNyIolled uTEepaluu, ONepaTop BO3BpaTa B BBI3BIBAIOLIYIO
¢byuknuto. CpencrtBa peaian3aluu HUKIUYECKHX aJTOPUTMOB:
OonepaTopbl LHMKJIA C MPEAyCIOBUEM, C TMOCTYCIOBHEM, C
napamerpoM. Peanuzanus apudmernyeckux, UTEPALUOHHBIX H
BJIO)KCHHBIX ITUKJIOB. Peanu3anust peKyppeHTHBIX BEIYUCICHUMN.
Tema 3.2. IIpumepsl pazpaOoTKu Iporpamm.

JInnelinble [IPOrPAMMBI. Brruucnenue pe3yIbTaToB
MOPA3PSAHBIX JIOTUYECKUX OINepaluuid Haja ILEJNbIMU YHCIaMHU.
PazBerBisomuecss mporpaMMbl — TOHCK  AKCTPEMabHBIX
3HaueHuil. Ilomamanme TOUKM B 3aJaHHBIE O0JAacTH Ha
miockoct. lluknuyeckue nporpammbl. Pemenune 3amad Ha
3aIaHHO€ YHUCJIO MOBTOpeHui. PelieHue 3agad Ha MOIy4YEHUE
pe3ylbTaTOB ¢ 3aJaHHOH TOYHOCTHIO. [losydeHue TabIuUIl
3HaueHuil anreOpanydeckux (YHKIUNA B 33aJaHHOM JIUana3oHe
M3MEHEHUS 3HAUCHUS apTyMEHTA.

Tema 3.3. CtaT4ecKue MacCUBBI.

Crarnueckoe pacnpeneneHue namsaTH. CTpyKTypUpOBaHHbBIC
TUNBl JIAHHBIX: OJIHOMEPHBIE W MHOTOMEpPHBIE MACCHBHI.
Pemienne THUMOBBIX 3aJad Ha MAaCCHBBL: TOWCK 3HAYEHHM
MaKCUMaJlIbHOTO OTPULIATEIILHOTO u MUHHUMAaJIBHOTO
MOJIOKUTETHHOTO  DJIEMEHTOB OJJHOMEPHOTO  BEIIECTBEHHOTO
MaccuBa, MEPECTAaHOBKAa JIIEMEHTOB OJHOMEPHOTO MacCHUBa.
[lepecTtanoBka CTONOIOB W CTPOK MATPHUI[ 1O 3aJIaHHBIM
MIpaBUJIaM.

Tema 4.1. Konnenuuu npoueaypHoro nporpaMMHUpOBaHHUSL.
@ynkuuu. OcHOBHBIE MNOHATHA. [IpMHIUIBI HCIIOJIB30BAHUS
¢yHkuil B mporpamMmmax. OObsBIEHUE U ONIpeieNieHHe (PYHKIIUM.
Crucoxk mnapamerpoB M Tun (¢GyHKuMd. Bbi3oB ¢yHknmii Ha
ucnonHenue. @dopmanbHble U (akTHUECKHE TapaMeTphl.
Obnactu peiictBus onucaHuil ¢yHkumid. JlokampHOCT U
robanbHOCTh. MexaHu3M nepenauu mnapameTpoB. ['noOanbHbIe
nepemennble. @yHkiusa main(). Ilepegaua MaccuBOB B KauecTBe
napametpoB. [Ipumepsl. Peanuzanus aaropuTMOB COPTUPOBKH
CTPYKTYp AAHHBIX U [TOMCKA B 3TUX CTPYKTypax.

Tema 4.2. ITonsTHE PEKYpPCHH.

[lepenaua umeH ¢yHKUMN B KadecTBe mnapamerpoB. llonsTue
pekypcuu.  PekypcuBHBIE — OIpeneieHus] U aJrOpPUTMBI.
IIporpaMMupoBaHue pPEKYpPCUBHBIX AITOPUTMOB: PEKYPCHUBHBIE
¢byHknuu. MexaHu3M peKypCHBHBIX BbI30BOB. Ileperpyska
¢bynkuunit. [1laGnoHb! GyHKINHA.

Tewma 4.3. KoHuenuuu MOgyJIbHOTO TPOrpaMMHUPOBAHUSL.




Mopnynu: HazHayeHue, CTPYKTypa, TPAHCIALMS, TECTUPOBAHUE.
Ocobennoctu UCIIOJIb30BaHUS MOJZYJIEH. MopnynbHbIE
nporpammbl.  JupexktuBa  #include. JIupextuBa  #define.
ITocTpoeHre MHOrOMOJIYJBHBIX IPOrPaMM CpPEICTBAMH SI3bIKA
nporpammupoBanust C++.

Tema 5.1. JluHaMuyeckue CTpyKTyphl JaHHBIX.

VYka3zarenu u ccbulkd. JluHamuueckue MaccuBbl. JJMHaMu4eckue
CTPYKTYpbl: CHMCKM. Buabl CHUCKOB: OJIHOCBSI3HBIE U
JIBYCBSI3HBIC CIIMCKM, JIMHEWHbIE W IMKIMYECKHUE CIIHCKHU.
JnHamMuyeckue CTPyKTYphbl: CTEKU. JMHAMUYECKUE CTPYKTYpHI:
ouepenu. JluHaMu4Yeckue CTpyKTYphI: JEKU.

Tema 5.2. JlepeBbs.

JluHamuueckue CTPYKTYpbI: AepeBbs. Buasl nepeBbeB U criocoObl
UX peanu3auuu. buHapHOe JepeBO KaK peKypCUBHasi CTPYKTypa
JIaHHBIX. PekypcuBHBIE MpolLeaypbl 00Xoda AepeBa: MHPUKCHAS
dopma, npedukcHas popma, moctpukcHas hopma. OcodbeHHOCTH
MCIOJIb30BaHUs PEKYPCHH MPU OCTPOCHUU JIepEBa.

Tema 6.1. Knaccsl.

OcHOBHbIE MIPUHLUIIBI 00BEKTHO-OPUEHTUPOBAHHOTO
IIPOrpPaMMHUPOBAHUS: MHKaIICYyJIs U, HacJeI0BaHue,
nosmmmopdu3m. Kitaccer B s3pike C++. Pa3paboTka Kitaccos.
CocraBisitolmiye KJIaccoB: IOJS,, METOJbl. DK3EMILISpbl Kiacca
(0O0bexThl). BpeMs ux KM3HHM M BHIUMOCTb. KOHCTPYKTOpBI.
CBoiicTBa KOHCTpYKTOpoB. CTaTHMuecKkue »3JEMEHThl Kiacca
(craTuyeckue MONsl U CTaTHUYECKHE METOJbl). Jpy>KecTBEHHBIE
(GYHKIUH U IpYKECTBEHHbIE KJIacchl. JlecTpyKTOpbI.

Tema 6.2 Ileperpy3ka ornepanuii.

[leperpy3ka onepauuidi ¢ OOBEKTAMH KOHKPETHBIX KJIACCOB.
[Teperpy3ka yHapHbix omepauuid. Ileperpy3ka OuHapHBIX
onepaumii. Ileperpyska omnepaunum npucauBanus. Ileperpyska
omepauuu INpuBeAcHUd Tuma. [leperpyska omepauuu BbI30Ba
¢ynkun. [leperpyska onepanuy HHIEKCUPOBAHUS.

Tema 6.3. Hacnenosanue

ITonstue nacnenoBanus. [Ipoctoe HacnegoBanue. BupryaibHbie
MeTOJbl. MeXaHu3M IO3IHEro CBS3bIBaHUA. MHOKECTBEHHOE
HaciaenoBanue. IllabGmonnl kmaccoB. Co3gaHue 1m1a0JI0HOB
KJaccoB. Mcnonbp3oBaHue 11a0JI0HOB KIIACCOB.

Tema 6.4 [I0oTOKOBBIE KJIACCHI.

CranpapTHble MOTOKU. MeTopl 0OMEHa ¢ MOTOKaMH (orepanus
U3BJICYEHHUS] M3 TIOTOKAa M OIepanusl BKIOYEHHUS B IOTOK).
daiinossle TOTOKA. CTPOKOBBIE TOTOKH.

Tema 6.5 Ctpoku B ctruie sizbika C++.

Knacc string. KonctpykTopbl crpok. IlpucBanBaHHE CTpOK.
Omneparuu co ctpokamu. DyHKIMU 100aBIEHUS YacTed CTPOK.
@Oynkiuyn npeoOpa3oBaHus CTpPoK. OYHKIUU MOUCKA MOACTPOK.
@yHKIMN CpaBHEHUs dYacTed CTpoK. QDYHKIHUH NOJY4YECHHS
XapaKTEPUCTHUK CTPOK.

Tema 6.6. OCHOBBI 10Ka3aTENBCTBA IPABUIBHOCTH POTPAMM
Teopema CTpyKTypbl U CTPYKTYpPHOE IpPOTrPaMMHPOBAHME.
AHann3 nporpamMm. YTBEpKJIeHUs 0 mporpammax. KoppektHocts
nporpamMM. IlpaBuia BbIBOJAa UIE  OCHOBHBIX — CTPYKTYD
IPOrPaMMHUPOBAHUS. WuBapuanTHbie YTBEPKACHHUSI.




YTBepxaeHuss o maccuBax. CrocoObl Bepr(pUKAIMKN MTPOTPAMM.
JKW3HEHHBII MK IPOrPaMMBI.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHUIIC 5.

Ne
/o

Temel
MPaKTUYECKUX
3aHATUU

DopMBbI MPAKTUYECKUX
3aHATUN

TpynoemMKkocTsb,
(dac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(1ac)

No
paszerna
U CLIAIT

JIMHBI

Cemectp

CpoiicTBa 1
CIIOCOOBI 3aITHCH
aNropuTM™Ma:
€CTECTBEHHBIE
SI3BIKH, CXEMBL.

PEIICHUE TUIIOBEIX 3a1a4

Croco05I 3armucu
aJIrOpUTMa:
CTPYKTYpOIPaMMBI,
IICEBIOKOBI, SI3bIKH

IIPOrpaMMHUPOBAHUSL.

PEIICHUC TUIIOBBIX 3aJ1a4

bazoBrie
YIPaBIISIOLINE
CTPYKTYpBL:
clIeOBaHUE,
pa3BUIIKa

PCUICHUC THUIIOBLIX 3a1a4

bazoBeie
YIPaBJISIONINE
CTPYKTYPBL:

LUK C
MPEAYCIOBUEM.
JlonomHuTEIbHBIE
YIPABIISIONINE
CTPYKTYpBL: 00X01,
BBIOOD BapuaHTa,
IHAKJI C
MOCTYCIIOBUEM,

IUKIJI C ITapaMCTPOM.

PCUICHUC TUITIOBBIX 3a/la4

12

CpenctBa
peanu3anumn
JIMTHEWHBIX
aITOPUTMOB:
onepaTopbl
MPUCBaUBaHUS,
BBI30Ba (PYHKIIHH,
COCTABHOM, ITyCTOM

PCIICHUC TUITIOBBIX 3a/ia4

Omneparopsl
BETBJICHUSI:
YCIIOBHBIN
oreparop,
oreparop-

PCIICHUC TUITIOBBIX 3a/ia4

10




MepeKITIIoYaTeb,
oreparop rnepexo/a.
OmnepaTophbl IUKJIA:
C IIPEIyCIOBHEM, C
MTOCTYCIIOBUEM, C
MapaMeTpOM.
Peamuzanms
apudmeTnyecKux,
WUTEPaAIMOHHBIX U
BJIOKEHHBIX I[UKJIOB.

Bcero

34

Tabmuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 2
BBoanoe 3ausitue 2 1
1 | CinenoBanue 4 3
2 | Oneparopbl BETBICHUS 4 3
3 | Omeparopsl IUKIIA: 33JaHHOE YUCIIO 4 3
IMOBTOPEHUM
4 | Onepatopsl IIUKJIa: BBIYUCIEHUS C 331aHHON 4 3
TOYHOCTBIO
5 | CymmupoBaHue psijioB 4 4
6 | Ileperpy3ka pyHKIMit 4 4
7 | Cratnyeckue 0JHOMEpPHbIE MAaCCUBBI 4 4
8 | Crarnyeckue IByMEpHBIE MaCCHUBBI 4 4
‘ Cemectp 3
BsonHoe 3ansarue 2 5
9 | JIuHaMHYeCKHE MaCCUBBI 4 5
10 | MeTopl COPTUPOBKH 4 5)
11 | [lepenaya UMEH HyHKIMNA B KaUeCTBE 4 5
apaMeTpPOB
12 | CTpok# U TEKCTOBBIE (aitiIbl 4 5)
13 | CtpykTypsl U dailsibl CTPYKTYp 4 5
14 | Jluneiinbpie CIMCKU 4 5)
15 | Crek, gek, ouepeanb 4 5
16 | Kmaccer 4 6
Bcero 68

4.5. KypcoBoe npoekTupoBaHHe/ BHIIIOJHEHUE KypCOBOU padOThI
[lenp KypcoBOl pabOTHI: 3aKpeIUIeHHE TEOPETUYECKUX U TNPAKTUUYECKUX 3HAHUM,
MOJYYEHHBIX BO BpeMs JIEKIIMOHHBIX, Ja0OpaTOPHBIX, MPAKTHYECKUX M CAMOCTOSTEIbHBIX
3aHATHI.
3a BpeMsi KypCOBOTO MPOEKTHPOBAHMS HEOOXOJMMO BBINOJIHHUTH BCE 3Tallbl PEIICHUS
3a1a4u ¢ momoulsio 9BM oT mocTaHOBKYM 3a/1auM 10 BBIITyCKa TOKYMEHTAIMM Ha pa3paboTaHHOE




nporpaMMHoe cpeacTBo. KypcoBoil mpoekT 3akaHuMBaeTcsi O(QOpPMIICHHEM MOSICHUTEIBbHON
3aMUCKY U YCTHOM 3aIUTON PabOTHI ¢ MMOKa30M pabOThI TPOrpaMMHOTO cpeacTBa Ha DBM.
IIpumepHbIe TeMBI 3a1laHUi HAa KypCOBYIO paboTy npuBeaeHsl B pazaene 10 PII/I.

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

Buna camocrositenbHOM paboThI BSIZEO’ Cemectp 2, yac CemecTtp 3, yac

1 2 3 4
N3yuenue TeopeTnyeckoro Marepuania 39 20 19
nucuuraabl (TO)
Kypcosoe npoektuposanue (KII, KP) - - -
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 4 4
ycneBaemoctu (TKVY)

Bcero: 47 24 23

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Uil CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AIIEKTPOHHBIX YUEOHBIX U3TAHUN

Indp/ KommuecTBo K3eMIUIIpoB B
URL a P ec bubnuorpagudeckas ccpuika OUOIMOTEKE
i (KpoMe 2NEKTPOHHBIX YK3EMILISIPOB)

004.421(75) | bapukos JI.H. OCHOBBI aIrOPUTMHU3AIIUH U
B24 nporpammupoBanus Ha C/C++ [Teker]: 50
yuebHoe rmocobue: B 2 4. Y.1 / JI.H.

bapukos,— CI10.: 'VAII, 2019. - 164c.

004.421(75) | bapukos JI.H. OcHOBBI anropuTMH3aLUH U
B24 nporpammupoBanus Ha C/C++ [Teker]: 50
yuebHoe nocobue: B 2 4. U.2 / JL.H.

bapukos,— CI16.: 'VAII, 2021. - 243c.

004.4 [TaBnosckas T.A. C/C++.
112 [IporpamMmMupoBaHu€e Ha S3bIKE BHICOKOTO 49

ypoBHs [Tekcr]: yueonuk / T.A. TTaBnoBckas.
- CII6.: ITUTEP, 2003. - 459c.

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TeJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX MJIi OCBOCHHUS JUCIUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HWHPOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno




8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mMPOrpaMMHOTO OOECIIEUCHHsSI, HCIIONIB3YeMOTO TPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MPOIiecca MO AUCIUILTHHE.
[lepedyeHp UCONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIB3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU Oa3bl (mpu HEOOXOMMOCTH )

1 JlexuMOHHAS Ay AUTOPHUS

KommnsrorepHslii kinacce

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIIMH
10.1. CocTaB OLIGHOYHBIX CpPEICTB Uil TMPOBEACHUS MPOMEKYTOUHOH AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS MPOMEKYTOUHOMN aTTeCTalluu

Bun npomexyTouHOl arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH CnucoK BONPOCOB K HK3aMEHY.
BrimonHeHne KypcoBoit paboThl DKcrepTHas OIIEHKa Ha OCHOBE TpeOOBaHU K
COAEP)KAHUIO KypCOBOM paboThI o
JUCIUILIIMHE.

10.2. B kayecTBe KpUTEpUEB OLCHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMIA OOYyJaloNIMMHCS TPUMEHSETCS S5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBefeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKajla ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL




Tabmuua 14 — Kpurepuu onieHKH ypoBHs ¢hOPMUPOBAHHOCTH KOMIETEHITHHA

OUEHKA KOMIIETCHITHH XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
S-0ayutpHas MIKana
— oOyyaroluiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;
— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €TI0 U3JIaracr;
COTIHOY — ONMHUpasiCh Ha 3HAHHSI OCHOBHOM W JOMOJHUTEIHHOU JIATEPATYPE,
GATTCHOY TECHO MPUBS3BIBACT YCBOCHHBIE HAYYHBIC MOJOKEHHS C MPAKTUYECKON
JeSITeTbHOCTHIO HAIIPABIICHHUS;
— yMe0o 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 0000IICHHS;
— cBOOOJIHO BJIaJICET CUCTEMOM ClielMaIN3uPOBAHHBIX TOHSITUH.
— o0yyarouiics TBEpI0 YCBOMII MPOTrPaMMHBIN MaTepuai, rpaMOTHO U
0 CYIIECTBY WM3JaraeT ero, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;
«OpOMION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEI!; 5
— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON JAeSITeIbHOCTHIO
«3aYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BJIAJICET CHCTEMOH CIIeNMAIM3UPOBAHHBIX MOHSITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPaATYPHL;
— JIOMYyCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yZI0BJIETBOPUTEIILHOY .
GaTeHOY — VCTIBITBIBACT 3aTPYJHCHHUS B MPAKTUYCCKOM TPUMEHEHUW 3HAHHMA
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BHIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CIELMAIM3UPOBAHHBIX MOHSITHH.
— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW 4YacTH MPOTPaMMHOTO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TMpH
«HEYIOBJIETBOPUTEIILHOY .
@ 3ATICHOY paccMOTpeHHH IPpo0JIeM B KOHKPETHOM HalpaBIICHUH, )
— UCTIBITHIBACT TPYAHOCTH B TPAKTHYECKOM MPUMEHEHUH 3HAHUI;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJOKECHHUS;
— He (JOpMYJIHPYET BBIBOJAOB 1 0000IICHHH.
10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTePHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpeicTaBiIeHb B Tabuie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa
Kon
Ne i/mt [Tepedens BOmpoCOB (3a71a4) TSl SK3aMeHa
WHJMKATOpa
Cemectp 2
1 bazoBeie amemeHTHl s3pika C++:  andaBut, nexcemsl, BeIpakeHus, | OITK-1.3.1
KOMMEHTapHH.
2 Konuenmus qaHHeIX B A3bIke C++. OI1K-8.3.1
3 OcHoBHbIE (CTaHIapPTHBIC) THITBI JaHHBIX s3bika C++. OIIK-8.B.1
4 Tuns! apudmeTryecKue 1eIoUuCIeHHbIE. Y IPaBIISIOIIe OIIK-8.B.1
MOCJIEI0BATEIbHOCTH.
5 Tuns! apudmeTnyecKue ¢ miIaBaroeil TOUKOM. OIIK-8.B.1
6 Jloruueckwuit Tun bool. Tun void. OIIK-8.B.1
7 [Mpenmosxenus si3pika C++: OMMCaHUS M OTIEPATOPEI. OIIK-8.B.1
8 [Tporpamma Ha s361ke C++: cocTaB U CTPYKTYpa. OIIK-8.B.1
9 Unentuduxaroper s3pika. Ob6nacte nerictBust u obnacte Bugumoctu | OIMK-8.B.1




uaeHTuduKaTopa.

10 | KnroueBble (3ape3epBUPOBAHHBIE) CIIOBA. OIIK-8.B.1
11 KouncranTel. Pazgenmurenu. OIIK-8.B.1
12 | Coenudukanuu KjIaccoB MaMsTH. OIIK-8.B.1
13 O6nexThl. Knaccudukarus 00beKTOB. OIIK-8.V.1
14 | Apudmernueckue omnepanuu Hang oObekramu.  Apugpmernueckue | OIIK-8.B.1
npeoOpa3oBaHus.
15 | Jloruyeckue u mopa3psaHbIe JOTHUECKUE ONepaliy HajJl 00BbEKTaMu. OIIK-8.B.1
16 Oneparuu casura. [lonstue 06 L-3HaueHNH. OIIK-1.3.1
17 | Onepanuu npucsauBanus. IIpeoOpa3zoBanus npu NpUcBauBaHUH. OIIK-1.3.1
18 | Onepanus 3anstas. Oneparuy yBeIMUEHUS U YMEHbIIEHUS 3HAYCHHS. OIIK-8.B.1
19 | Ycnosnas oneparusi. Onepanus noiaydeHus aapeca oobekra B ocHoBHOU | OITK-8.B.1
HaMsTH U OIepalys OJIy4eHHs COAEPKUMOro 00bEKTa 10 ajipecy.
20 | Ykazarenu. Ykasarenu Ha o0bekT, Ha ¢yHkuuto, Ha VOid. Oneparuu ¢ | OIIK-8.B.1
yKa3aTesIMHU.
21 | Cchuikm. OIIK-8.B.1
22 Onepanus npuenenusd. Onepanus pazmep. [lepBuunsie onepanuu. OIIK-8.B.1
23 | [lonsarue BeipaxkeHus. [1opsiIoK BHITOTHEHNS OTIEPALIUI B BBIPAKCHHU. OIIK-8.B.1
24 | CpexacrtBa peanu3anuy JIMHEHHBIX aJTOPUTMOB: omeparop - Beipaxenue, | OIIK-8.B.1
COCTaBHOM oreparop (0JI0K), ITyCTON omepaTop.
25 | CpenctBa peanmu3anuyd Pa3BETBISMIONIMXCS anroputMoB: ycioBubid | OINK-8.B.1
oIeparop, ONeparop - HepeKiIroyaTelb, OlepaTop Mepexoja, onepaTop
paspeiBa, oOIepaTop Iepexoja Ha Hayalo CIEQYyIled HuTepanuu,
oIepaTop BO3BpaTa B BBI3bIBAIONLYIO (DYHKIIHIO.
26 | CpencrBa peamu3anuy MUKIMYSCKUX alrOpuTMOB: omepaTtopsl nukia c¢ | OINK-8.B.1
IPEYyCIOBUEM, C IIOCTYCIOBHEM, C TAPAMETPOM.
27 | Peanuzanuus apuMeTHUECKUX, HTEPALIMOHHBIX M BIIOYKEHHBIX IIUKIIOB. OIIK-8.B.1
28 | Peanuzanusi peKyppeHTHBIX BBIYHCICHUH. OIIK-8.B.1
29 | dupekTuBsl npemnpoiieccopa: aupexktusa #include. OIIK-8.B.1
30 | dupektuBbl npenporieccopa: aupekrrsa #define. OIIK-8.B.1
Cemectp 3
1 CTpyKTypHpOBaHHbBIE THUIIBI JaHHBIX: MaccuBbl ofgHoMmepHble u | OIIK-8.V.1
MHOTOMEPHBIE.
2 Crpoxku. OIIK-8.B.1
3 CTpyKTYpUpOBaHHbIC TUIIBI JAHHBIX: CTPYKTYpBHI (Struct). OIIK-8.B.1
4 CTpyKTypUpOBaHHbBIE TUIIBI JAHHBIX: TIEpeYrciIeHus (enum). OIIK-8.B.1
5 CTpyKTYpUpOBaHHbIC TUIIBI JAHHBIX: 00beqUHEHHUS (UNion). OIIK-8.B.1
6 [TepeumenoBanwue Tumos (typedef). OIIK-8.B.1
7 Craruyeckoe pacnpeneneHue MaMsaTH. OIIK-8.V.1
8 Oynkuuu. OcHoBHble NoHATHA. [IpuHiunel ucnonb3oBanus ¢yHkiuili B | OIIK-8.B.1
nporpaMmax.
9 OO0BsBNeHNE U onpeieTieHue G YHKITHM. OIIK-8.B.1
10 | Crucok nmapaMeTpoB M TUI (PYHKITUH. OIIK-8.B.1
11 | BeoB ¢yukiuii Ha wucnonHenue. @dopmanbubie u  ¢akrtuuyeckue | OINK-8.B.1
napameTphl.
12 | Ob6nactu nevicTBus onucanuii pyHkuii. JlokaapHOCT U r00ampHOCTh. | OIIK-8.B.1
13 | MexaHu3Mm nepegadu napameTpoB. OIIK-8.B.1
14 | I'noGanbHble IepeMEHHBIE. OIIK-8.B.1
15 | ®dynukius main(). OIIK-8.B.1
16 | [lepemaua MaccHBOB B KadecTBe apameTpoB. [Ipumepsr. OIIK-8.B.1
17 | Peanmzanus anropuTMOB COPTUPOBKHU CTPYKTYP AaHHBIX U noucka B atux | OIIK-8.V.1

CTPYKTYypax.
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[Tepenava nmen QyHKIMI B Ka4eCTBE MapaMeTPOB.

ITonsTue pexypcun. PexypcuBHbIE ONPENEIeHUs U alITOPUTMBL.
IIporpaMMupoBaHne  pEKYpCHBHBIX  aITOPUTMOB:  PEKYPCHBHBIC
¢ynkuuu. Mexanu3M peKypCUBHBIX BHI30BOB.

[Teperpy3ka GyHKIIHA.

[[Ta610HBI QYHKITUH.

JluHamu4eckue CTPYKTYpBI: CIMCKH. BHIBI CIIMCKOB: OJHOCBSI3HBIE U
JIBYCBSI3HBIE CIIUCKH, TUHEWHBIE U LIUKJINYECKUE CITMCKHU.

JluHamMu4ecKkue CTpYKTypbl: CTEKH.

JlnHamMuyecKkue CTpyKTYphl: OUEpPEH.

JluHamMn4ecKkue CTPYKTyphI: IEKH.

JuHaMu4eckue CTPYKTYpPBI: AepeBbs. Buibl nepeBbeB U CHOCOOBI HX
peaM3anuy.

Knaccsl B si3p1ke CH+.

Pazpabotka kiaccoB. COCTaBIISAIOLIME KJIACCOB: MOJIS, METO/BI.
OK3eMIUIIpHI Ki1acca (00bEKThI). BpeMs nx jKU3HU U BUTUMOCTb.
KoncTpykTopsl. CBONCTBa KOHCTPYKTOPOB.

Craruyeckue >3JI€MEHTHl Kjacca (CTaTMUECKHUE IIOJii W CTaTUYecKue
METO/bI).

Hacnenosanue. [Ipocroe HaciaenoBanue.

BupryansHbie MeTo1bl. MeXaHU3M MO3/IHETO CBSA3bIBAHUS.

Kpurepun kauecTBa nporpaMmsl.

JKW3HEHHBIN UK IPOrpaMMBl.

OIIK-8.B.1
OIIK-8.Y.1
OIIK-8.V.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-2.B.1
OIIK-2.B.1

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3amav) 11t 3adeTa / nudd. 3auera

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS
KypcOBOIl pabOThI
Pemenue 3a1a4 JIMHEHOI0 IPOrPAMMHUPOBAHUS:
1 TpancnoprHas 3axaqa.
2 3ana4ya 0 Ha3HAYEHUSX.
3 3amaya 006 ONTUMAILHOM aCCOPTUMEHTE.
4 3amava o quere.
5 3agaua 0 MAaKCUMaJIBLHOM IIOTOKE.
Pemenue 3a1a4 Teopuu pacinucaHui:
6 3aaya 0AHOTO UCTIOJTHUTENSI HA MUHUMAKC.
7 3aa4a OAHOTO UCIIOJHUTEIS HA MUHUCYMMY.
8 3amaya 0 HECKOJIBKUX MCTIOTHUTEIIAX.
Pemienue npukJIagHbIX 3a1a4 Teopuu rpagos:
9 3amava o JIOpOXKHOU CETH.
10 3anaua o TeneOHHON CBA3H.
11 3agavya CTPOUTENBHON TPACCUPOBKH.
12 3aa4a 31€KTPOHHOM TPAaCCUPOBKHU.
13 3amavya pa3MenicHus.
Peanu3anus aJiropuTMoB TeOpuH rpagos:
14 ITouck B rimyOuny rpada.




15 [Touck B mupuny rpada.

16 Kparuaiimme nmytu B rpade.
17 DWUIIepOBBI MyTH.
18 ["'aMUJIBTOHOBBI ITUKJTBI.

Pa3pabGoTka nporpamm co31aHusl U UCIOJIb30BAHUSA 0a3 TaHHBIX B
Pa3JIMYHBIX NPeIMETHBIX 00/1aCTAX:

19 baza naHHBIX TeneGOHHOU CeTH.

20 ba3za naHHbIX OMOTMOTEKH.

21 baza maHHBIX MarasmHa rpam3aruce.
Pa3paboTka nporpaMm pa3Horo Ha3HAYeHHs:

22 Urpa «Mopckoii 60ii».

23 Urpa «Sudokuy.

24 Urpa «3meiikay.

25 Urpa «Ilone uynecy.

Bompocer s mpoBeneHUsS TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B TaOmwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Ne " Kon
[TpuMepHBIii TepeueHb BOMPOCOB IS TECTOB
/a WHIUKaTOpa

He npenycmorpeno

10.4. MeToguveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOLIUMX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJEp)KaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpPYIONUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauueckue ykazaHus JUIisi 00y4aroMIUXCsl 10 OCBOEHUIO IUCIUIITUHBI
[enbto MUCHUIUIMHBL SBISIETCd — TMOJNY4YEHHME CTYACHTaMHU HEOOXOJWMBIX 3HaHHM,
YMEHMM M HaBBIKOB O COBPEMEHHOM COCTOSIHMM SI3bIKOB ITPOIrPAMMHUPOBAHMS M CPEICTBAX IS
pa3paboOTKK MPOrpaMM pA3IUYHOTO YPOBHS CIIOXKHOCTH, a TaKXK€ pa3BUTHE MPAKTUYECKUX
HaBBIKOB M0 pa3pabOTKe MporpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMUS BBICOKOTO YpPOBHS C
HCIIOJIb30BaHUEM CPEJ] BU3YAJIbHOTO 00BbEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHUSI.

11.1. MeTtoauueckre yka3zaHus I OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOI'O
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuaina. HasHadeHune COBpEMEHHOM JeKLuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAILHMIO 1O TEME, a B OCBOCHHUHU
(byHaaMeHTaNbHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00yacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE NPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HIpeaMeTy U
CaMOCTOSATEJIBHOIO TBOPYECKOTO MBILLIJICHUS.




— TOsBJIEHHE HEOOXOIMMOr0o HHTEpeca, HEOOXOAMMOTO I CAMOCTOSATENIEHONW PadoTHI;

— TOJyYeHHe 3HAHWH O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKH W TEXHUKH U O
IPOTHO3€ UX Pa3BUTHUS HA ONMKaNIINE TOJBI;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJIOKECHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  Pa3IMYHbBIX
(bopMyITUPOBKaXx);

— TOJIyueHHE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.

JIeKIIMOHHBI  MaTepua’l MOXKET CONpPOBOXKAATHCSA JAEMOHCTpalMedl CclaioB
UCTIOJIb30BAHUEM Pa3/laTOYHOTO MaTepHaja IpH TPOBEACHHH KOPOTKHX JAHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK MO JUCIUTUIMHE.

CTpyKTypa MpeoCcTaBICHNUS JEKIIMOHHOTO MaTepuaa:

—  M3II0KEHHE MaTepHalia 1o pacCMaTPUBAEMON TEME;
—  JIEMOHCTpAlMsi MPUMEPOB COCTABICHHUS CXEM AalTOPUTMOB PEIICHUS KOHKPETHBIX

—  OTBETHI HAa BO3HUKAOIIME BOIIPOCHI 110 TEME JICKIUH;
—  BBIJaYa pa3JaTOYHOro Marepuaya C MPUMEpaMH HPOrpaMM IO TeME JICKIHH H
00CyXIeHIE NX 0COOCHHOCTEH.
CtpyKTypa JEeKIMOHHOTO MaTepuala MpruBeieHa B U3aHUH:
bapuko JI.LH. OcHoBbl anroputmu3zanuu u nporpammupoBanus Ha C/C++ [Tekcr]:
yuebHoe nocobue: B 2 u. Y.1 / JI.H. bapukos,— CI16.: 'VAIIL 2019. - 164c.
bapuko JI.LH. OcHoBbl anroputmu3zanuu u nporpammupoBanus Ha C/C++ [Tekcr]:
yuebHoe nocobue: B 2 u. Y.2 / JI.H. bapukos,— CI16.: 'VAIIL, 2019. - 243c.

11.2. Metoauueckue yka3aHMs JUIsl OOy4aroIUXcs MO0 HPOXOXKICHUIO MPAKTUYECKUX
3aHATUI

IIpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npouecca. OHO 3aKir4aeTcs B BBIIOJIHEHUMM O0yYaroIIMMUCA IOJ  PYKOBOJICTBOM
IpernojiaBaTess KOMIUIEKca YUeOHbIX 3a/1aHu C 11eIbI0 YCBOCHUS! HAYYHO-TEOPETHUYECKUX OCHOB
y4eOHOW JUCIUIUIMHBL, TPUOOPETEHUSI YMEHUIN U HABBIKOB, OIIbITA TBOPUECKOM JAESITETbHOCTH.

Lenbro NpakTUYECKOTO 3aHATHUS JUIsl 00yJaroIerocs sBiseTcss IPUBUTHE OOyUYaIOLIMMCS
YMEHUI U HAaBBIKOB IIPAKTHYECKON EATEIBHOCTH 110 U3y4aeMOH TUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHHH 00y4YarOIMMCs IPAaKTUYECKUX 3aHATHI:

— 3aKperuieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHWM Npu pelieHuu
KOHKPETHBIX 33714,

— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJAMKAaMU H3YYEHHUs KOHKPETHON y4ueOHOM
JVCLUATIINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHHS TONYYEHHBIX 3HAHUM IS
BBIIIOJIHCHUS 3aJaHUN;

— ofecrnieueHue palMOHAIBLHOTO COYETAaHHs KOJUIEKTUBHON M MHIUBUAYAJIbHON (opM
00yJeHUsI.

TpeboBanust K IPOBENEHNUIO TPAKTHYESCKUX 3aHITHI

Ha  xaxaoM  mpakTU4eCKOM  3aHATUM  OOYyYalOIIUKCS  TOJIydaeT  BapHaHT
WHIUBUIYAJIbHOTO 33/IaHUSI B COOTBETCTBHH C €r0 HOMEPOM B CIHMCKe rpymmbl. [lepen Hadaiom
3aHATHS O0y4aloUIeMyCsl CIIeAyeT BHUMATEIBHO O3HAKOMUTHCS C METOIUYECKUMHU yKa3aHUSIMU
MO0 €ro BBHITIOJIHEHWIO. B COOTBETCTBMM C 3aJlaHWEM OOYYaIOIIMICS JOHKEH PEIIUTh
MOCTaBIIEHHYIO TIepe]] HUM 3aJady (4amie BCero — 3TO0 pa3paboTKa CXeM aJrOPUTMOB IS
pEeIIeHUs] KOHKPETHBIX MPAKTHYECKUX 3a/1a4), 0QOPMHUTh U 3alIUTUTh OTYET IO MPAKTHIECKOM
padore.




Crpykrypa u ¢popma oT4eTa o NpakTHYeCKoii padore
OTyeT Mo MpaKTHYECKOW paboTe BKIIOYAET B CeO0S: TUTYJIBHBIA JHUCT, (OPMYITHPOBKY
3aJjaHMsI, MATEMaTHYECKYIO MOJIETIb, CXEMa aJlTOPUTMA PEIICHUS 3a/1a4H.

TpeGoBanus k 0popMIICHHIO OTHYETA N0 NPAKTHYECKOH padoTe

[lo xaxxaomy NpPaKTHYECKOMY 3aHSITHIO BBIIOJHAETCS OTAEIbHBIA OTYeT. TUTYIbHBII
aucT oOpMIIIETCS B COOTBETCTBUH C mIabioHOM (00pas3ioM) mpuBeeHHbIM Ha caiite ['VAII
(www.guap.ru) B pazuene «CeKTop HOPMATHBHOM JOKyMEHTAIUK». TeKCTOBbIC U rpaduuecKue
MaTepuansl 0pOpMIISIIOTCS B cooTBeTcTBHM ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeAcHHBIME Ha caiite ['YAII (www.guap.ru) B pasgene «CeKTOp HOPMaTHBHOM
JIOKYMEHTaLlUN».

11.3. Meroauueckue ykazaHus A OOYYarOIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpaTOPHBIX paboOT oOOy4aromMiCsS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIEPUMEHTa B COOTBETCTBUUM C KBAIM(PUKAIMOHHON XapaKTEPUCTUKOW O00ydarolerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51abopaTtopHbIX padoOT 0O0y4aromMMCs SBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNeIsieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBbIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJYYEHHBIX Ha
JEKLUSAX;

— IOJIyueHHe HOBOM MH(OpMAIMH 10 3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHUs K MPOBEICHUIO J1a00paTOPHBIX PaboT

[To xaxmoii mabopaTopHOil paboTe 00yJarOUUNCs MOyYaeT BapUaHT WHIUBHUIYaTbHOTO
3a/laHusl B COOTBETCTBHH C €r0 HOMEpPOM B criucke rpynimsl. [lepen mpoBeaenneM nabopaTopHOU
paboTel oOyUaromeMycs CIelyeT BHUMATEIBHO O3HAKOMHUTHCS ¢ METOJTUYCCKHUMH YKa3aHUSIMHU
no e€ BHINONHEHUIO. B COOTBeTCTBUMU ¢ 3ajaHHeM OOYYalOIIMHCS JIOJDKEH BBINOJHUTH
MOCTAaHOBKY 3aJlauu: c(hOpMyJIHUpPOBATh YCJIOBHE, ONPEICIUTh BXOJHBIE U BBIXOJHBIC JaHHbBIC,
pa3paboTaTh MaTeMaTH4eCKyI0 Mojenb. [locae 3Toro oH JOMKEeH MOCTPOUTh CXEMY alropuTMa
pelieHust 3a7a4i W 3allUTUTh €€ y TpernojiaBarelia. JTO SABISETCS TOMYCKOM K pean3aluu
anroputmMa Ha Kommbiorepe. Ilocie oTnmagku mporpaMMbl  OOyYarOUIUICS — JAOJMKEH
IPOIEMOHCTPHUPOBATh TPENOJABATEII0 pPabdOTy MpOrpaMMbl Ha TIOJHOM Ha0Ope TECTOB.
JlaboparopHas pabora 3aBepiiaeTcss OoQOpMIIGHHEM M 3alIMTON OTuYeTa MO JlabopaTOpHOU
pabore.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOU paboTe

Otuer o mabopaTopHOW paboTe [ODKEH BKIIOYATh B Ce0S: TUTYIBHBIM JIHCT,
(bopMyIUpPOBKY 3aJlaHusi, MaTeMaTHuecKas MOJelb, CXeMa aJlfOPUTMa PELeHUs 3aJ1a4yH, TEKCT
IIPOrPaMMbl, KOHTPOJIbHBIE (TECTOBBIE) IPUMEPBI.

TpeboBanust k ohopMIIEHUIO OTYETa 0 JJabopaTopHOU paboTe

ITo xaxmoit yaboparopHON paboTe BBIMOIHSAETCA OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
opopmisieTcs B COOTBETCTBUM C IabioHOM (00pa3noM) mpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B paznene «CeKTop HOpMAaTUBHOM JOKyMEHTalun». TeKCTOBbIe U rpaduueckue
Matepuanbl ohopMIISIFOTCS B cooTBeTCTBUU C jAeicTByronmumMu ['OCTamu u TpebGoBaHUsIMH,




npuBegeHHbIMU  Ha caifte ['YAII (www.guap.ru) B paszgene «CekTop HOpPMAaTUBHOU
JOKYMEHTAITU.

Metoanyeckre yka3aHHs K BBIOJHEHHIO J1a0OpPaTOPHBIX pabOT BKIIOYEHBI B COCTaB
CJICAYIOIINX M3IaHUM:

bapuko JI.LH. OcHoBbl anroputmuszauuu u nporpammupoBanuss Ha C/C++ [Tekcr]:
yaeOHnoe nocobue: B 2 4. Y.1 / JI.H. bapuxos,— CII6.: I'YAII, 2019. - 164c.

bapuko JI.LH. OcHoBbl anroputmu3zanuu u nporpammupoBanus Ha C/C++ [Tekcr]:
yaeOHoe nocobue: B 2 4. Y.2 / JI.H. bapuxos,— CII6.: I'YAII, 2019. - 243c.

11.4. Metoauueckre ykazaHUs JUid OOy4aroUIMXCS IO MPOXOXKIACHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOU pPaOOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCS € 1eNbI0 POPMUPOBAHUS Y O0YUYAIOIIUXCS OIbITA
KOMIUIEKCHOTO PEIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON JACSITELHOCTH.

KypcoBoii npoekT/ paboTa 1mo3BoJisieT 00yJaromemMycs:

— CHCTEMATH3UPOBAaTh M 3aKPENUTh TIONYYCHHBIE TEOPETUYCCKUE 3HAHHS U
MPAKTUYECKHE YMEHHS 1O MpodeccHOHANbHBIM Y4YeOHBIM NUCHUIUIMHAM M MOAYJSIM B
COOTBETCTBUU C TPEOOBAHUSIMH K YPOBHIO IMOATOTOBKH, YCTAHOBJIICHHBIMH IPOTPAMMON ydeOHOU
TUCIUIUIMHBI,  MPOTPaMMON  IMOATOTOBKH  CHELMATUCTa  COOTBETCTBYIOLETO  YPOBHS,
KBTI (UKAIIIH;

— TNPUMCHHUTH TOJTYYCHHBIC 3HAHWS, YMCHHS W TMPAKTUYCCKUH OIBIT TPU PEIICHUN
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHIaMU MPOPECCHOHATBHON JIeATEIbHOCTH
10 HAITPABJICHUIO/ CIICIIUATBHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOPETUUYECKHE 3HAHUS B COOTBETCTBUU C 33/IaHHOM TeMOii;

— chopMmupoBaTh yMEHHS TNPUMEHSATH TEOPETUYECKUE 3HAHHUS TMPU  PEIICHUU
HECTaH/IapTHBIX 3a/1a4;

— [pUOOpEeCTH ONBIT AHAIUTUYECKOW, pacuéTHOW paboTel u  c(HOPMHUPOBATH
COOTBETCTBYIOIINE YMCHHSI,

— chopmupoBaTh yMeHHs pabOThl CO CIEHUATbHON JHUTEpaTypod, CIHPaBOYHOM,
HOPMAaTUBHOW U MTPaBOBOM JOKYMEHTAIMEH U MHBIMU WH(GOPMAITMOHHBIMU HCTOYHUKAMH,

— chopmupoBaTh yMEHHS (OPMYIUPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBOJIBI,
MIPEUIOKEHUS ¥ PEKOMEH/IAIINH TI0 Pe3yIbTaTaM BBITIOJHEHUS PAOOTHI;

— pa3BUTh NPO(DHeCcCHOHATBFHYIO MUCHMEHHYIO M YCTHYIO pedb 00y4aroIerocs;

— pa3BHUTh CHCTEMHOE MBIINUICHUE, TBOPUYECKYI0 HHHUIIMATUBY, CAMOCTOSITEIHLHOCTD,
OpPTaHW30BAaHHOCTH M OTBETCTBEHHOCTH 32 IPUHUMAEMBIC PEIIICHUS;

— chopMHupoBaTh HaBBIKM IUTAHOMEPHOW peryispHON paboThl HajJ pelIeHueM
MOCTaBIIEHHBIX 3a/1a4.

3a BpeMs KypCOBOTO TMPOSKTUPOBAHHS HEOOXOIUMO BBIMIOJIHHUTH BCE 3TAIlbl PEIICHUS
3a/1a4¥ ¢ nomoiso 9BM 0T MOCTaHOBKH 3a/1a4yMl 10 BBITYCKa JOKYMEHTAIIMU Ha pa3paboTaHHOE
nporpamMmmHoe cpeAcTBO. KypcoBoil mpoekT 3akaHuYMBaeTCs O(GOpMIICHHEM TMOSCHUTEIbHON
3aMMCKU M YCTHOM 3alIMTON paboThI ¢ TOKa30M pabOoThI MPOTrPaMMHOTO cpeicTBa Ha DBM.

CTpyKTypa NOsICHUTEIbHOM 3aIMCKU KYPCOBOT'O NMPOEKTa/ pabOThI
B coctaB nosicHUTENbHOM 3aNIMCKU JOKHBI BXOAUTD:

- TUTYJIBHBIN JIUCT;

- co/iep KaHMe MOSICHUTENbHOM 3aliCKH;

- BBE/ICHHUE;

- YeThIpe MPOTrPaMMHBIX IOKyMeHTa, opopmiienHbIx 1o Crangapram ECII/:
- Crnenunduxarnms.

- Tekcr nmporpamMMel.

- Onucanue nporpaMmsl.

- Onucanue NpuUMEHEHHUS.

- 3aKJII0YECHHUE;




- CIIMCOK MCHOJIb30BAaHHBIX HCTOYHHUKOB.
PykoBomuTenb KypcoOBOTO MPOEKTUPOBAHMSI MOMKET B Ka)XJOM KOHKPETHOM cllydae
noTpe0oBaTh JOMOIHUTEILHOTO OOPMIICHHS €IIe PsJia TOKYMEHTOB.

TpeboBanust kK 0HOPMIICHUIO TOSICHUTEIHHON 3alMCKH KYPCOBOTO IPOEKTa/ paboThl

JlokymenT IlosicHUTeIbHAsI 3alUCKAa COJEPKUT YKPYIHEHHBIE CXEMbl alrOPHUTMOB,
o0mIye OmucaHusi AIrOpPUTMOB M (YHKIIMOHUPOBAHUS TMPOTPAMMBI, a TaKke OOOCHOBaHUE
MPUHSITHIX TEXHUYECKUX U TEXHHKO-OKOHOMHUYECKHUX pelleHuid. TpeOoBaHus K COAEpKAHUIO U
opopmiienuto [osicHurenbHoii 3anucku ycranapiupaetT ['OCT 19.404-79.

TpeboBanuss Kk coaepxkanuro U  odopmieHuro JokymMeHta Crnenudukanus
ycranaBimuBaer ['OCT 19.202-78. Drtor TI'OCT omnpexpensier mnporpaMMHBIA JOKYMEHT
Cnenndukanms Kak cOCTaB MPOrpaMMbI U JOKyMEHTAllUU Ha HEE.

TpeboBanust k coaepkaHuO © OQOpMIICHHIO JOKyMeHTa TeKeT mporpamMmsl
ycranaBnuBaer ['OCT 19.401-78. Dror I'OCT ompenenser mporpaMMHBIN TOKyMeHT Teker
NMPOrpaMMbI KaK 3alucCh IPOrPaMMBbI ¢ HEOOXOJUMBIMUA KOMMEHTAPHUSIMHU.

TpeboBanust k coaepkaHui0 U OQPOPMIICHHIO JOKyMeHTa (OQnucaHue NPOrpaMmbl
ycranaBiuBaeT ['OCT 19.402-78. Oror OCT onpenensier mporpaMMHBIi ToKyMeHT Onucanue
NMpPOrpaMMbl Kak COBOKYMHOCTb CBEACHHMH O JIOTUYECKOW CTPYKType M (PyHKIHOHHUPOBAHUU
MIPOTPaAMMBI.

JlokymeHnT Onucanue NMpUMeHEHHUSI COACPKHUT CBEACHHUS O HA3HAYCHHHU IPOTPAMMBI,
0o0JacTH MPUMEHCHHSI, MPUMCHICMBIX METOJaX, Kjlacca PellaeMbIX 3a1ad, OTPAaHUYCHUSX IS
MPUMEHEHUS, MHUHUMAJbHOW KOH(UTYpalluh TEXHUYECKHX CpEICTB, OMEpAIMOHHON cpere.
TpeboBaHus K ColEp)KaHUIO U OPOPMIICHHIO 3TOTO MPOTPAMMHOTO JIOKYMEHTa YCTaHABIUBACT
I'OCT 19.502-78.

MeTtoanyeckre yka3zaHusl K BRITIOJTHEHUIO KypCOBOM paboThI / MpoeKTa:

bapukos  JL.LH.  JlokymeHTHpoBaHHe mporpamMmmuHoro  obecrmedeHus. [Tekcr]:

MeTtoanueckie yka3aHusi K BBITOJHEHHIO KypcoBoil pabotsl / JI.H. Bapukos. — CII6.: 'YAII,
2013.-24c.

11.5. Metoauueckue yKazaHus ISl OOYYAIOIIUXCS IO TMPOXO0KACHUI0 CAaMOCTOATEIHHON
paboTsl

B xoe BHIOTHEHHUS CaMOCTOSATEIbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

B mporiecce BBITTOJIHEHUSI CaMOCTOSITEIBLHOM pabOThI, y 00y4aromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
N HAaBBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IO6p€Ta€MBIX 3HaHI/II71, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepuaiaMH,  HAMNpaBISIONIMMH  CAMOCTOSITENbHYIO  paboTy
00yJaOIIUXCS, SBISIOTCS YI€OHO-METOINICCKUE MAaTSPHAITBI TI0 JUCIIHILIHHE.

11.6. Meroguueckne yKazaHUs Ui OOy4aroOIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTPUBAaET KOHTPOJb KaydecTBa 3HAHUUI
00yYaroImuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEeMecTpa C IIeJIbI0 OI[EHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

Takoif KOHTpOJIb BKIIOYaeT B ceOs 3alIUTy OTYETOB IO BCEM BBIOJHEHHBIM
nabopatopHbIM pabotraM. B xoxe 3ammThl oOywaromuecs OOOCHOBBIBAIOT BBIOPAHHYIO
MaTeMaTHUYECKYI0O MOJIeNb PEIIeHHs 3a7auyll U CXEMbl aJropuTMoB ee pemenus. Kaxnas padora
OLICHUBAETCS MCXO/SI U3 MAKCUMAJIBHOIO KOJMYECTBA PEUTUHTOBBIX OAlIOB, MPEAYCMOTPEHHBIX
3a 9Ty paboTy.



CyMMa TOJYYEHHBIX PEHTHHIOBBIX OajUIOB 32 BBINOJHEHHBIE J1a0OpaTOpHbIE PaOOTHI
YUUTBIBACTCS MIPU MPOBEACHUH ITPOMEXKYTOUHOM aTTecTalu (IK3aMeHa).

11.7. Meroauyeckue ykazaHus Ajisi OOYHarOUIUXCS MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTalUU.

[IpomexxyTounass  arrectanust  OoOy4yaroIIMXCs ~ HpPEAyCMaTpuUBaeT  OLIGHUBAHHE
MPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3yNbTaTOB 00ydeHUs nucuuiuinHe. OHa BKIIOYAET B
cedst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOyYaloIIUMCS B Ipolecce
U3y4eHHs BCeH AMCUMIUIMHBI WIKA €€ YacCTH, HAaBBIKOB CAMOCTOSITENIbHONW padoThl, CHOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUs NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
NEpUOJ, SK3aMEHAIlMOHHOM CECCHMM W 3aBEpILAeTCsl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOPOLIOY, «YJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOYHON aTTECTAllMH OCYLIECTBIISETCS B
cooTBeTcTBUM ¢ TpeboBanusiMu Ilonoxkennii «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOU arrectauuu cryaeHToB ['YAII, oOydarommxcss mo mnporpamme BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa yueOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




