MUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHHSI POCCUMCKOU
®EJIEPALIUU
(bezxepa.nmoe rocyaapCTB€HHOC aBTOHOMHOC 05paSOBan:I[bH0€ YYPEKIACHHE BBICILIETO
o6pazoBaHus
"CAHKT-TIETEPBYPI'CKUM T'OCY JJAPCTBEHHbBIM YHUBEPCUTET
ABPOKOCMHYECKOT'O ITPUBOPOCTPOEHUS"

Kadenpa Ne 44

VTBEPXJIAIO
PykoBouTeNb 06pa30BaTeNBHOM MPOrpamMMBl

CTapuUIMi Npeno/iaBareb

Jluct cornacoBanus paGo4eil mporpaMMbl JUCIUTUTAHBL

[porpammy coctasui (a) / / / ‘
JIOLL., K.T.H., JIOIL. «17» Q)enpm JI.H. bapukoB
(MO/MKHOCTS, y4. CTeneHsb, 3BaHKe) Sn,gaiﬁ'lcs, nara) (uHAUHanbl, pamins)
< /

[Mporpamma oo6pena Ha 3acenanuu kadenppr Ne 44
«17» denpans 2025 r, mporokon Ne 6-24/25

3asemyrommii kagenpoi Ne 44 [/{% S
JLT.H.,TIpoG. «17» péBpans 2025 r M.B. Ceprees

(AODKHOCTB, 4. CTCMCHD, 3BAHKE)

JI.B. KyprsaHuk

/ g (MHuumansl, Gammuns)

(yu. creneHb, 3BaHue) //(I'IOIHIHCB, nara) (unnumansl, pamMuwins)

(noarmcs)
«17» dpespans 2025 r

PABOYAS [TPOTPAMMA JIMCLIMIUJIMHBI

«OCHOBBI pOrpaMMHUpOBaHHA)
(HaumMeHOBaHHE AMCIHILTHHBI)

KoJ1 HanpaBlIeHUs TIOArOTOBKH/ 09.03.01

CIICIHAIBHOCTH

HaumeHOBaHHE HANPABICHHA
NOATOTOBKM/ CIIEHHATBHOCTH

UnpopMaThKa ¥ BEIMUCIHTENBHAS TEXHHKA

HaumenoBanmne
KOMIBIOTEPHBIE TEXHONIOTHH, CHCTEMBI M CETH
HAIPaBJICHHOCTH
®dopma 00ydeHus 3a09Has
Il'ox mpuema 2025

Canxr-IlerepOypr — 2025

g
3amecTHTeNb TUPEKTOpa HHCTUTYTa No 0, lc?ﬁ paGore
JOIL K.T.H. «l anst 20251 A.A. DoMeHKoBa
OJDKHOCTB, y4. CTEMeHb, 3BaHHE) " (nonnuce, ndva) (uHHUmManb], pamMuwins)



AHHOTaUs

JucuumnuHa «OCHOBBI IPOrpaMMHUPOBAHUS» BXOJIUT B 00pa30BaTENIbHYIO MpOrpamMmy
BBICIIETO O0pa3oBaHWsl — TMporpamMMmy OakajlaBpuara IO HAMpPaBICHUIO MOATOTOBKH/
crenpanbHocTH  09.03.01 «MHpopMaTka ¥ BBIYHCIUTENbHAS TEXHUKA» HAMPaBICHHOCTH
«KoMITbIoTepHBIC TEXHOJIOTHH, CUCTEMBI U ceTry». Jucuurmaa peanusyercs kadeapoi «Ned4y.

JlucuuniuuHa HalleJaeHa Ha (GOpMHUPOBAHKE Y BHIITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHbIE M OOIIECMH)KEHEPHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHalIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
WCCJICIOBAHMSI B MPO(PECCHOHATBHON IeATeTHHOCTIY

OIIK-2 «CrocobeH MOHMMATh MPUHIHUIBI PAaOOTBI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMI W MPOTPAMMHBIX CpPEICTB, B TOM UYHCIE OTCYECTBEHHOTO IPOM3BOJICTBA, H
MCIIOJIb30BATh UX MPH PEIICHUH 3aa4 TPo(hecCHOHATLHOM e TEIIbHOCTI

OIIK-8 «CnocobOeH pa3pabaTeiBaTh aIrOPUTMBI W MPOrpaMMbl, MPUTOAHBIC IS
MPAKTUYECKOTO TPUMEHEHUS»

Conepxkanue AMCIHUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBA3AHHBIX C COBPEMEHHBIM
COCTOSTHUEM U TEHACHLUAMU PAa3BUTHUS S3bIKOB MPOTPAMMHPOBAHUS U CPEICTB AJIs Pa3pabOTKH
MporpamMM pas3iuyHOr0 YpPOBHS CJIOXHOCTHU (IMPUHLHUIBI Pa3paOOTKH, HANMUCAHUS U OTJIAAKU
IpOrpaMM pa3HOW CTEMEHU CIIO0XHOCTH, OCHOBBI CHCTEMHOTO IMPOTPAMMHPOBAHHS, OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1a K TPOrPAMMHUPOBAHUIO, TPUHITUIIBI IEUCTBHS, OCHOBHbBIC
byHKIIMN 1 UHTEpQeiic COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB).

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpPraHU3AINUN
yueOHOro mpoiiecca: JIeKIHUU, Ja0opaTopHble pabOoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabota oOyuaromierocs, KypcoBoe mpoeKTUPOBAHUE.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsS aTTeCTalHs B popMe dK3aMeHa.

OO0miass TpyAOEMKOCTh OCBOEHHS JMCLUHUIUIMHBI COCTaBIseT 9 3aueTHBIX enuHul, 324
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYyUEHUS IO JTUCIUILTNHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

dopMUpOBaHUE Yy CTYACHTOB IIPEACTABICHUS O COBPEMEHHOM COCTOSIHMM SI3BIKOB
POrpPaMMUPOBAHUS M CPEICTBAX AJIs pa3pabOTKU MPOrpaMM Pa3IMYHOTO YPOBHSI CIIOKHOCTH, a
TaKK€ pa3BUTHE IMPAKTUYECKUX HABBIKOB MO pa3paboTKe MporpaMm Ha  s3bIKaX
MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSI C HCIOJIB30BaHUEM Cpell BHU3YaJlbHOIO0 OOBEKTHO-
OPUEHTHUPOBAHHOT'O MTPOTPaAMMHUPOBAHUSL.

1.2. JlucuuiuinHa BXOAMWT B COCTAaB 0053aTEIbHON YacTH 00pa30BaTeIbHOMN MPOTPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepedeHb muaHUPyEMbIX pe3yIbTaTOB O0YUECHHUS 110 AUCLUILTUHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCHUILIMHBI OOYYAIOUIUICS JOJDKEeH 00JaJaTh CleqyIOIUMU
KOMIIETCHIIMSIMU WIIM UX 4acTsAMU. KOMIIETEeHIIMN U MHJIMKATOPBI UX JOCTUKEHUS TPUBEACHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHb KOMIETEHIIMN U HHIUKATOPOB X JOCTHXKCHHS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHKME HHIMKATOpA
KOMIIETCHIINH KOMIIETEHIINU JOCTUKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBEI MATEMaTHKH,
IIPUMEHSITD (bu3uKH, BBIYUCIUTEIBHON TEXHUKU U
€CTECTBEHHOHAYUYHBIE | IPOrPAMMHUPOBAHUS

O6menpodeccruoHanbHbIe
KOMITCTCHITHH

U 00IIIeHH)KEHEPHBIC
3HaHUA, MCTO/IbI
MaTeMaTHYECKOT0
aHaJM3a u
MOJICTTUPOBAHHS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO
HUCCIICO0OBAHUA B
npodeccuoHaNbHOM
JCSITeTLHOCTH

OIIK-1.VY.1 ymers pemars cTaHAapTHbIE
npodeccuoHaNbHbIE 3a/1a41 C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
00111e-MHKEHEPHBIX 3HAHUM, METOJIOB
MaTEeMaTHYECKOro aHallu3a u
MOJCIIUPOBAHUS

OIIK-1.B.1 B1ageTs HaBBIKAMH
TEOPETHUECKOTO M SKCIIEPUMEHTAIHHOTO
UCCIIeTOBaHUS OOBEKTOB
poeCCHOHAIIBHON e TETHHOCTH

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-2 Cnocoben
MMOHUMATh TPUHIUIIBI
paboThI
COBPEMEHHBIX
WH(pOpPMaAIMOHHBIX
TEXHOJOTUH U
MIPOTrpaMMHBIX
CPE/CTB, B TOM YHUCIE
OTEYECTBEHHOTO
MPOU3BOJICTBA, U
WCIIOJIH30BaTh UX MPHU
pelIeHnu 3a1a4
poQeCCHOHATBHON
JIeATEIbHOCTH

OIIK-2.3.1 3HaTh COBpEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUU U
IIPOrpPaMMHBIE CPENICTBA, B TOM YHUCIIE
OTEYECTBEHHOI'O ITPOU3BO/ICTBA MPU
peleHnHt 3a7a4u NpoQecCUOHaTbHOM
JIeSITEIIbBHOCTH

OIIK-2.Y.1 ymeTb BBIOMpATh COBPEMEHHbBIE

WH(pOpPMAIIMOHHBIE TEXHOJIOTHH U
MIPOrpaMMHBIE CPEJCTBA, B TOM YHCIIE
OTEYE€CTBEHHOTO MPOU3BOJICTBA MPHU
pelieHnu 3a1a4d mpodeccuoHanbHOM
JESTENLHOCTH

OIIK-2.B.1 B1ageTsr HaBBIKAMU
MIPUMEHEHHUS COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUH U
MIPOTPaMMHBIX CPEJICTB, B TOM UHCIIE
OTEUYECTBEHHOTO MPOU3BOJICTBA, MIPU
perieHnu 3aaa4 npodeccuoHaIbHON
JIESITETLHOCTH

Oo6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-8 Cnocoben
paspabarbIBaTh
QITOPUTMEI U

OIIK-8.3.1 3HaTh aNrOpUTMUYECKHE SA3BIKH

nporpaMMupoOBaHus, OIICpalilMOHHBIC
3

CUCTEMBI U 000JIOUKH, COBPEMEHHBIE CPeJIbl




MIPOTPaMMBI, pa3pabOTKH MPOrpaMMHOTO OOeCTIeUeHUs

MIPUTOJHBIE [ OIIK-8.Y.1 ymMeTb COCTaBIISTH aJITOPUTMBI,
IIPAaKTUYECKOTI0 IUCATh U OTJIAXKUBATh KOJIbI Ha A3BIKE
IPUMEHEHHUS IIPOrpaMMUPOBAHHUS, TECTUPOBATh

paboTOCIIOCOOHOCTH MTPOTPAMMBI,
WHTETPUPOBATH POTPAMMHBIC MOTYIIN
OIIK-8.B.1 Bnaners sI36IKOM
MIPOrPaMMHUPOBAHUS;, HABBIKAMU OTJIAJKU H
TECTUPOBaHUS paOOTOCIIOCOOHOCTH
IPOrPaMMBbI

2. Mecro nucuumumHbl B cTpykType OI1

JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
MIPU U3YYECHHUH CIICYIOIIUX JTUCIUIUINH:

— Hudopmarukay,

— «OcHOBBI IU(PPOBOI TPAMOTHOCTH,

3HaHus, TONy4YeHHBbIE TNPU HU3YUYEHUU MaTepuana MaHHOW IHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOT'YT MCII0JIb30BaThCsI PU U3yYEHUU IPYTUX JUCIUILINH!

— ANTOPUTMBI U CTPYKTYPBI JAHHBIX

— Jlorudeckoe mporpaMMupOBaHUe

— OnepanoHHbIE CUCTEMBI

- OTKpBITBIE CUCTEMBI

- [TporpammupoBanue Ha si3bikax AccemOnepa

- [IporpamMMHBbIe perienus it Ou3Heca

- [{udpoast 06paboTKa U300paKESHUI

- UenoBeko-MaMHHBINA HHTEpdEiic

- ba3bl qaHHbBIX

— CucrtemMHOe IporpaMMHOE obecrieueHue

— MynbsTUMEAMA TPOU3BOJICTBO.

3. OO0OBeM U TPYJOEMKOCTh TUCITUTLIAHBI
JHanable 00 o0meM oO0beMe TUCILUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaM) MpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh IUCIUIIIUHBI

. Tpy0eMKOCTb 10 CEMeCTpam
Bun yuebnoit paboTbl Bcero NoD No3
1 2 3 4
Oowan mpyooemKocma oucyunIuHbl, 9/ 324 5/ 180 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoexKu
Ayoumopnuie 3anamus, BCEro vac. 50 30 20
B TOM YHCIIE:
nexiuu (JI), (dac) 20 12 8
npakTuueckue/ceMunapckue 3ansatus  (113), 4 4
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 26 14 12
KypcoBoii npoekT (padota) (KII, KP), (gac) * *
HK3aMeH, (4Jac) 18 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 256 141 115




Buo npomesxcymounoit ammecmayuu: 3aduer,
mudd. 3auer, sk3amen (3auer, [dudd. 3au,
DK3.*%*)

OK3.,
IK3.

OK3.

OK3.

IIpumedanne: kaHaMAATCKHI 9K3aMeH
* - qacel, He BXOJSILUE B ayTUTOPHYIO Harpy3Ky

4. ConepxaHue TUCIUTIITNHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCHUIUIMHEI IO pa3jeiaM U BUAaM 3aHATHH.

Pazgenpl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBE/ICHBI B TabuIIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILIHMHBI, UX TPYA0EMKOCTh

Paznensl, TEMbI JUCLIMIIINHBI

Jlekiun
(gac)

I13 (C3)
(gac)

JIP
(uac)

KIT
(gac)

CPC
(gac)

Cemectp 2

Paznen 1. Metoap! pa3paboTKH MPOrpaMMHBIX
CpEeICTB

Tema 1.1. CoBpeMeHHBIE METOABI Ppa3pabOTKU
MPOrpaMMHBIX CPEACTB.

Tewma 1.2. Dramnsl pa3paboTKu NPOTrPaMMHBIX CPEJICTB.

20

Paznen 2. OcHOBBHI s13bIKa porpaMMupoBanus C++
Tema 2.1. CoBpeMeHHbIE A3bIKH IPOrPAMMUPOBAHUSL.
Tema 2.2. bazossie CpeJcTBa SA3BIKA
nporpammupoBanus C++.

Tewma 2.3. Ilonsitue oObeKTa.

30

Paznen 3. CTpykTypHOE IPOrpaMMUPOBAHHE

Tema 3.1. ba3oBble KOHCTPYKIIMH CTPYKTYPHOTO
IIpOrpaMMHUPOBaHUA.

Tewma 3.2. IIpumepsl pa3pabOTKH IPOTPaMM.

Tewma 3.3. CtaTnueckue MacCUBBI.

30

Paznen 4. [IpouenypHoe U MOIyIbHOE
MpOrpaMMHUpPOBaHHE

Tema 4.1. Konuemnimmn MPOLETYPHOTO
MIPOTPaAaMMHUPOBAHHS.

Tema 4.2. IloHsiTHE pEKypCHH.

Tewma 4.3. KoHuenmuu MogyasHOTO
MIPOTPaAMMHUPOBAHMS.

61

Htoro B CCMECTPC:

12

14

141

Cemectp 3

Paznen 5. Jlunamudeckue CTpyKTypbl JaHHBIX
Tewma 5.1. Jlunamuueckre CTpyKTYpPBI TaHHBIX.
Tema 5.2. JlepeBbs.

60

Pazgen 6. Konuenuuu o0bEKTHO-
OPUEHTUPOBAHHOI'O IPOIPAMMUPOBAHUSA

Tema 6.1. Knaccel.

Tema 6.2 Ileperpy3ka onepartui.

Tema 6.3. HaciienoBanue

Tema 6.4 TToTOKOBEIE KJIACCHI.

Tema 6.5 Ctpoku B ctuiie sizpika C++.

Tema 6.6. OCHOBBI JOKa3aTENbCTBA MPABHIBLHOCTH
porpaMmm

55

Brinonnenue kypcoBoii paboThl

Hroro B cemecrpe:

8

12

115

Hroro

20

4

26

0

256

4.2. CopaepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHIA.
Copep:xanne pa3felioB U TeM JEKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0HIIE 4.




Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

Tema 1.1. CoBpeMeHHBIE METOABI Pa3padOTKH IPOTrPaAMMHBIX
CPEJICTB.

Pa3BuTHe = COBpEeMEHHBIX  METOJOB  MPOTrPaMMHPOBAHUSI.
CrpykTypHOE, TMpOLEAypHOE, MOIYJIbHOE M  OOBEKTHO-
OpUEHTUPOBAHHOE IPOrpaMMHUPOBAHUE. Texnonoruu
HUCXOJSIIET0 M BOCXOJSILEr0 IPOEKTUPOBAHUSA IPOrpamMM.
CyIHOCTh CTPYKTYpHOTO MIpPOrpaMMHUpPOBaHUA: pa3OueHHEe Ha
noja3azayd, HUCXOJALIEE IPOEKTUPOBAHUE, CTaHIapTHBIE
CTPYKTYphl ympaBiieHUs. JJoOCTOMHCTBA U HEJJOCTATKH.

Tema 1.2. Dransl pa3paOoTKu IPOrpaMMHBIX CPEJCTB.
KoaupoBanue u JIOKYMEHTHUPOBaHUE IPOrPaMM.
ITpoexTupoBanue U TecTupoBaHue nporpamm. OCHOBHBIE 3TaIlbl
pa3paboOTKK MporpaMM. OTam TMOCTAHOBKM 3aJlayd. Tam
pa3pabOTKu CTPYKTYp JaHHBIX: OIPEJCICHUE BXOAHBIX U
BBIXOJAHBIX  JIAHHBIX, (QOPMBI  TOJNy4YEHHUS  PE3yJIbTaTOB.
Hcnonp30BaHne TEXHOJIOIMM HUCXOMSIIETO MPOEKTUPOBAHUS Ha
JTane  MPOEKTUPOBAHUS  MPOTPAMMHBIX  CPEICTB.  JTal
CTPYKTYpPHOTO IpOTrpaMMHMpOBAHHUS. OTall TECTHUPOBAaHUS U
OTJIAJKU.

Tema 2.1. CoBpeMeHHbIE S3bIKU IPOrPaMMUPOBAHUS.

[TonsTHe s3bIKa MPOrPaMMHUPOBAHUSA. DTalbl Pa3BUTHUS S3BIKOB
nporpammupoBaHusi. CoOBpeMEHHBbIE TEHJEHIMM B OOJaCTH
A3BIKOB MporpaMMmupoBaHus. CpaBHEHHE pa3BUTUS SI3BIKOB B
NPEICTaBICHUN JAHHBIX M CHOCO0aX peam3aliy ajJrOpUTMOB.
CpaBHUTENbHAS XapaKTEPUCTUKA S3BIKOB IMPOTrPAaMMHUPOBAHUS
BBICOKOTO ypoBHs. CHHTaKcuC U ceMaHThKa. CriocoObl onmucaHust
CHUHTaKCHCA: JIMHTBUCTHUYECKHE (OPMYNIBI U CHUHTAKCHYECKHE
JUarpaMMmBbl.

Tema 2.2. ba3oBble cpeacTBa A3bIKa porpaMmupoBanus C++.
Crpykrypa s3bika porpamMmupoBanusi C++. bazoBblie 1eMeHTHI
sa3pika C++: andaBuT, JIEKCEMbl, BBIPAXEHUS, KOMMEHTapuUH.
OcHoBHblE (CTaHJapTHBIE) TUNBl JaHHBIX s3bika C4++. Tumsl
apupmMeTHuecKkue L[EJIOYUCIICHHBIE. VYnpasndoomue
MOCJIEIOBATEILHOCTH. THIBI apuPMETHYECKHUE C IUIaBaArOIICH
toukoil. Jlormueckuit tunm bool. Tunm void. WaeHTudukaTops
s3pika. OOmacth  AEWCTBHS W 007acTh  BUAMMOCTH
uneHtuukaropa. KiroueBble (3ape3epBUpOBaHHBIE) CIIOBA.
Koncrantsl. Paznenurenu. Cnenu@uxanuy KiIaccoB HaMSTH.
ITpennoxenus s3bIka: onucaHus U oneparopsl. [Iporpamma Ha
s3bike C++: COCTaB M CTPYKTypa.

Tema 2.3. Ilonarue oObEKTA.

O6bexTl.  Knmaccupukauust  00bekToB.  ApudmeTHueckue
orepauuu Haj oObekTamMHu. ApudmeTrnueckue npeodpazoBaHUs.
Jlormyeckre ¥ TOpa3psAHbIE JIOTMYECKHWE OINEepaluyd  Haj
oObekTamu. Omepauuu cnapura. Ilonarue o006 L-3HaueHuwm.
Onepauuu npucBauBanus. [IpeoOpa3oBanus npu NpucBauBaHUU.
Onepauusa 3ansras. Onepauuy yBEIMYEHUS M YMEHBIICHHUS
3Ha4YeHud. YcloBHas omnepanus. Onepanusi MOMy4YEHHUs aapeca
00BbEKTa B OCHOBHOM MAaMATH M ONepauus MNOJy4YeHUs




COJICPKUMOTO OOBEKTa MO aapecy. YKazaTelu. YKa3zaTelau Ha
00bekT, Ha ¢yHkuuioo, Ha void. Onepamuu C yKa3aTeIsIMH.
Ccpuiku.  Omnepanust  npuBeaeHusa.  Onepauust  pasmep.
Ilepeuunbie  onepauuu. Ilonstue  BolpakeHus. llopsanok
BBIIIOJIHEHM S Ollepalliii B BBIPAXKCHHH.

Tema 3.1. basossie KOHCTPYKLUU CTPYKTYPHOT'O
MIPOrpaMMHUPOBAHUS.

Cpencta peanM3aliid JUHEHHBIX aJITOPUTMOB: OIEPaTOp -
BBIPOKEHHE, COCTaBHOM ormeparop (OJ0K), IMyCTOH ormeparop.
CpencrtBa  peanu3alldd  Pa3BETBISIIOIIUXCA  AJTOPUTMOB:
YCJIOBHBIA OTEpaToOp, OMEpaTop - TMEPeKITrYaTellb, OIepaTop
nepexojia, ornepaTop paspbiBa, ONEpaTop MEpexojaa Ha Hayaio
CICMYIONICH WTEpaliy, OIEepaTop BO3BpaTa B BBI3BIBAIOIIYIO
¢byaknuio. CpencrtBa peanu3aliid IUKIMYECKUX alTOPUTMOB:
OTEepaTopsl IMKIA C TPEIyCIOBHEM, C IIOCTYCIIOBUEM, C
napamerpoM. Peanm3zamus apudMeTHYECKUX, UTEPANUOHHBIX H
BJIO>KEHHBIX ITUKJIOB. Peanu3anus pekyppeHTHBIX BBIYUCICHUH.
Tema 3.2. [Ipumeps! pa3paOOTKH IPOrpamMM.

JlunelHwie MIPOTpaMMBI. Brruncienue pe3yNnbTaToB
MOPA3PSAHBIX JIOTUYECKUX OIepaluid HaJa IeJBIMH YHCIIaMHU.
PazBerBismomupecs mporpaMMbl — TIOMCK  DKCTPEMabHBIX
3HauyeHui. Ilomamanuwe Toukm B 3ajaHHBle  00JAaCTH Ha
mIockocTH. llukimuyeckue mnporpamMmmbl. Pemienue 3amad  Ha
3aJIJaHHOE YHWCJIO TOBTOpEeHUHM. PemieHue 3amad Ha MOTy4YEHHUE
pe3ynbTaTOB C 3aJaHHON To4HOCThIO. [lomyuenue TabIMI
3HAYCHUH anreOpanveckux (QYHKIUH B 3aJaHHOM JHMAaNa3oHe
M3MEHEHUS 3HAYCHUS apryMeHTa.

Tema 3.3. CraTudecKkre MacCUBEI.

Craruueckoe pacnpeneneHue namsaTH. CTpyKTypUpOBAaHHbBIE
TUTIBl  JIAHHBIX: OJTHOMEPHBIE W MHOTOMEPHBIE MAaCCHUBBHI.
Pemenne THIOBBIX 3aJad Ha MACCHUBBI. TIOMCK 3HAYCHUM
MaKCHMAaJIbHOT'O OTPHUIIATEIIHHOTO i MMHHMAaJIbHOTO
MOJIOKUTENBHOTO  3JIEMEHTOB  OJHOMEPHOIO  BEIIECTBEHHOTO
MaccuBa, TEPECTAaHOBKA DJJIEMEHTOB OJHOMEPHOTO MacCHBa.
[lepecraHoBKa CTONOIIOB M CTPOK MATPHUI] TO 3aJlaHHBIM
MpaBHJIaM.

Tema 4.1. Konnenuuu npoueaypHoro nporpaMMHUpOBaHMSL.
@ynkuuu. OcHOBHBIE MOHATHS. I[IpUHIUIBI HCIIOJIB30BAHUS
¢bynkuuit B mporpammax. OObsiBIeHHE U onpeiesieHne (QyHKIUHA.
Cnucoxk mnapamMeTpoB M TuUl (QyHKUMHU. BbI130B (QyHKuMii Ha
ucrnionHenue. @opmanbHble U (DAKTUYECKHE MapaMeTphl.
Ob6nactu nedictBus onucaHui ¢GyHkuui. JlokaibHOCTH U
ri100anbHOCTh. MeXaHu3M Imepenadyu napaMmeTpoB. [ nobanbHbIE
nepemenHble. OyHkiusa main(). [lepenaya MaccuBoB B KauecTBe
napaMmeTpoB. [Ipumepsl. Peanuszanus anropuTMOB COPTHPOBKH
CTPYKTYp AaHHBIX U MTOMCKA B 3TUX CTPYKTYpax.

Tema 4.2. IloHsiTHE PEKYpPCUH.

[lepenaya wmen ¢yHKIM B KadecTtBe mnapameTpoB. [loHsarue
pekypcuu.  PexkypcHBHBIE — OIpENeNeHHs] W aIrOPUTMBI.
[IporpaMMupoBaHue pPEKYpPCUBHBIX AJITOPUTMOB: PEKYpPCUBHBIE
¢bynkuuu. MexaHU3M pPEKypCUBHBIX BbI30BOB. Ileperpyska
¢dbynkuii. [1la0aoHbI QyHKIMH.




Tema 4.3. KoHulenuuu MOyJIbHOTO MPOrPaMMHUPOBAHMSL.
Mopynu: HazHaueHue, CTPYKTypa, TPAHCIALMS, TECTUPOBAHUE.
OcobenHoctu HWCIOJIL30BAHUS MOJTYJICH. MonynbHbIe
nporpammsel.  JlupextuBa  #include. [JlupextuBa  #define.
[TocTpoeHre MHOTOMOIYJIBHBIX MPOTpaMM CpEACTBAMH S3bIKa
nporpaMmupoBanus C++.

Tema 5.1. JluHaMuuecKre CTPYKTYphI JaHHBIX.

VYka3zarenu u ccbUIKM. J[MHAaMHU4YEeCKHME MAacCuBbL. J[MHAMU4YecKue
CTPYKTYpbl: CHHCKH. BuABl CHOUCKOB: OJHOCBSI3HBIE H
JIBYCBSI3HBIC CIHCKH, JIMHEHHBIE M LHUKIMYECKHUE CIUCKH.
Junamuueckue CTPYKTYpbI: CTeKU. JIMHAMHYECKUE CTPYKTYpPHI:
ouepeau. JJuHaMHUYECKUE CTPYKTYPBI: JIEKH.

Tema 5.2. JlepeBbs.

JuHnaMuueckue CTpyKTyphbl: iepeBbs. Buabl 1epeBbeB U ciocoObl
uX peanu3anuu. buHapHOe JepeBO KaK peKypCHUBHasi CTPYKTypa
JaHHBIX. PekypcuBHBIE Mpoleaypsl 00Xoaa aAepeBa: WHPHUKCHAs
dopma, npeduxcHas popma, noctpukcHas hopma. OcodbeHHOCTH
WCIIOJIb30BAaHUS PEKYPCUU IIPH MIOCTPOCHHH JIEPEBA.

Tema 6.1. Knaccsl.

OcHoBHbIE IIPUHLUIIBI 00BEKTHO-OPUEHTHPOBAHHOT O
IPOrpaMMUPOBAHUS: MHKaITCyJIALus, HaclieIoBaHue,
nomumopdmsm. Krnaceer B s3pike C++. Pa3paboTka Kimaccos.
CocraBsromye KJIaccoB: IOJSI, METOAbL. DK3EMILIAPBI Kiacca
(0O0bexThl). Bpems ux ku3HM U BUIUMOCTb. KOHCTPYKTOpBI.
CBolicTBa KOHCTpPYKTOpoB. (CTaTHMYeckHe 3JIEMEHTHI Kiacca
(cratuyeckue Moist U CTaTUUYECKHE MeToJbl). JlpyKecTBEHHbIE
(GYHKLUU U JpY’KECTBEHHbIE Ki1acchl. JleCTpyKTOpBI.

Tema 6.2 [leperpy3ka ornepanui.

[Teperpy3ka omepaumii ¢ OOBEKTaMH KOHKPETHBIX KJIACCOB.
[leperpy3ka yHapHbiXx onepauuid. [leperpy3ka OuHapHBIX
onepauuil. Ileperpyska onepauun npucBauBanus. Ileperpyska
omepanuu mpuBeaeHus Tuma. lleperpyska omepauuu BbI30Ba
¢ynkuuu. [leperpyska onepannu HHIESKCUPOBAHHUS.

Tema 6.3. HacnenoBanue

ITonstue HacnenoBanus. [Ipocroe HacnenoBanue. BupryanbHbie
MeTOJbl. MeXaHu3M IIO3/IHErO CBSI3bIBaHUS. MHOKECTBEHHOE
HacnenoBanue. [llaGnoner kmaccoB. CoznaHue 1ma0JI0HOB
kJj1accoB. Mcnonp30BaHue 111a0JI0HOB KJIACCOB.

Tema 6.4 [IoTOKOBBIE KJIACCHI.

CrangaptHble MOTOKH. MeTosibl oOMeHa ¢ MOTOKaMH (onepanus
W3BJICYEHMS] M3 IIOTOKAa M OIEepalnysl BKIYEHHS B IIOTOK).
@aitnoBsle TOTOKU. CTPOKOBBIE TOTOKHU.

Tema 6.5 Ctpoku B ctuie s3pika C++.

Kmacc string. Konctpykropsr ctpok. IlpucBamBanue CTpOK.
Omnepanuu co crpokamu. OyHKIMU 100aBIEHHUS YacTeill CTPOK.
OyHkuuu npeodpazoBaHusi cTpok. OYHKIMHM MOHUCKA MOJCTPOK.
@OyHKIMHM CpaBHEHUs dYacTed CTpoK. DyHKIUU MOJIy4eHUs
XapaKTEPUCTHUK CTPOK.

Tema 6.6. OCHOBBI 10Ka3aTENbCTBA PABUIBHOCTH ITPOrPaMM
Teopema CTPYKTypbl U CTPYKTYpPHOE MpPOTrpaMMHUPOBAHHUE.
AHanu3 nporpaMM. YTBEpXkAEHU 0 iporpammax. KoppekTHocTh
nporpamMM. IlpaBuia BbIBo@a IS OCHOBHBIX  CTPYKTYD




IPOrPaMMHUPOBAHUSA.

NuBapuaHTHBIC
YTBepxaeHus o MaccuBax. CriocoObl BepHU(PHKAIMK TTPOTPAMM.
JKM3HEHHBIN UK IPOTPAMMBI.

YTBEPKACHHUS.

4.3. Ilpaktuueckue (CEeMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKHUX 3aHATHIA U X TPYAOEMKOCTh TIPUBEICHBI B TA0IHIIE 5.

Tabmuua 5 — [IpakTudyeckue 3aHATHS U UX TPYJAOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4EeCKUX | TpyaoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/o 3aHATHI 3aHATAN (gac) IMOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Cemectp 2
1 | CTpoku U TEKCTOBBIE | PELIEHUE TUIIOBBIX 2 4
(haibl. 3amay
2 . peuIeHre TUIIOBBIX 2 4
bunapnbie ¢aiiibl.
3aja4
Bcero 4
4.4. JlabopaTropHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B Tabaule 6.
Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJO0EMKOCTb
N3 Hux Ne
Ne Hayvenosanpe 1aGopaTOPHEIX paboT TpynoeMKoCTb, | TPaKTUYECKOM | pa3aena
/o (gac) MMOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 2
1 | CnenoBanue 2 3
2 | OnepaTopsl BETBICHUS 4 3
3 | Oneparopsl IUKIIA: 3aJJaHHOE YUCIIO 4 3
IIOBTOPEHUI
4 | CraTueckne 0JIHOMEPHBIE MaCCUBBI 4 4
Cemectp 3
5 | JluHaMU4YeCKHE MAaCCUBBI 4 5
6 | Ilepenaua umeH pyHKIMI B KauecTBe 4 5
11apaMeTpoB
7 | JIuHeiHble CIUCKU 4 5
Bcero 26

4.5. KypcoBoe npoeKkTupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI
Ilenp KypcoBoil paOOTHI: 3aKpelUIeHHE TEOPETHMUYECKHMX M MPAKTUYECKHX 3HAHUHU,
MOJIYYCHHBIX BO BpPEMs JICKOWMOHHBIX, na6opaTopme, MPAKTUYCCKHUX H CaMOCTOATCIbHBIX
3aHATHI.
3a BpeMsi KypCOBOTO HPOEKTHPOBAHUS HEOOXOIMMO BBIMOJIHUTH BCE 3Tallbl PEHICHUS
3a1a4u ¢ momoulsio 9BM 0oT moctaHOBKYM 3a/1auM 10 BBIITYCKa TOKYMEHTAIMM Ha pa3paboTaHHOE
nporpaMMHoe cpenctBo. KypcoBoil mpoekt 3akaHumBaeTcs O(OPMIIEHHEM MOSCHUTEIbHON
3aMUCKY U YCTHOM 3aIIUTON PabOTHI ¢ TOKa30M pabOThI TPOrpaMMHOTO cpeacTBa Ha DBM.

[IpumepHbIe TeMBbI 3a1aHUi HA KypcOBYIO paboTy npuBeaeHs! B paznene 10 PIT/I.
O0s3arenbHO yKa3aTh TEMBI Ha KypCOBYIO paboTy u BbLienuTh A He€ Bpems B CPC




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosiTennbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TAOIHIIC 7.

Ta6mmma 7 — Bugbsl caMOCTOSTENHHOM pabOTHI M €€ TPYTO0EMKOCTh

Bua camocrositenbHOM paboThI B‘CIZEO’ Cemectp 2, yac Cemectp 3, yac

1 2 3 4

N3ydeHne TeopeTUuecKOro MaTepuana 206 133 73

nucuuraHbl (TO)

KypcoBoe npoextupoanue (KII, KP) 34 - 34

[TonroroBka K TEKyIIeMy KOHTPOJIIO 3 4 4

ycneBaemoctu (TKY)

Kontposbabie paboTsl 3a0unnkoB (KP3) 8 4 4

Beero: | 256 141 115

5. Ilepeuenp yueOHO-METOIUUECKOTO 0OECTICUEHUS
JUTSL CAMOCTOSITEIIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOINYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON paboThl OOYYarOIIMUXCS YKa3aHbI B
o.o. 7-11.

6. IlepeueHp ne4aTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUMN
[lepeuyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaulle 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

[udp/ KommyecTBo 5K3eMILIApOB B
P bubnuorpapuyeckas ccpuika OUOIMOTEKE
URL anpec

(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)

004.421(75) | bapukos JI.H. OCHOBBI anropuT™MU3anuu 1
B24 nporpamMmupoBanust Ha C/C++ [Teker]: 50
yuebHoe mocobue: B 2 u. U.1 / JL.H.

bapukos,— CI16.: 'VAIL 2019. - 164c.

004.421(75) | bapukos JI.H. OcHOBBI anropuT™MU3auu U
B24 nporpamMmupoBanust Ha C/C++ [Teker]: 50
yuebHoe nocobwue: B 2 4. U.2 / JL.H.

bapukos,— CI16.: 'VAII, 2021. - 243c.

004.4 [TaBnoBckas T.A. C/C++.
1112 [TIporpammupoBaHue Ha A3bIKE BHICOKOTO 49

ypoBHs [Tekcr]: yueonuk / T.A. I1aBnoBckas.
- CIIo.: ITMUTEP, 2003. - 459c.

7. IlepedeHb 37EKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(OPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb OSIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHIA




8.1. [lepeuenp mporpaMMHOro OOECIEUCHHSI, HCHOJB3YEMOr0 MpPHU OCYILECTBICHUHU
00pa3oBaTENBFHOTO MpOoIiecca MO AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPpaMMHOTO obecrieueH s npeacTasieH B Tadbauie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/ HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUIIITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Ta6muua 11— Ilepedyens HHPOPMAMOHHO-CIIPABOYHBIX CUCTEM

Noe i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXxHUYECKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOrO IMpoliecca 10 AUCLUILIMHE, IpeAcTaBieH B Tabnuuel?2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 JleximoHHas ayIMuTOpUs

2 | KommbroTepHbIf Kilacce

10. OueHouHbIe cpecTBa JUIsl TPOBEJACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OIEHOYHBIX CPEACTBIJI TPOBEACHHUS MPOMEKYTOUYHOW AaTTeCTalluu
oOyyaromuxcst o JUCUUIUIMHE IpuBeeH B Tabnuue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTecTalluu

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb O1IEHOYHBIX CPEJICTB
DK3aMeH Crnrcok BONPOCOB K SK3aMEHY
Beinonnenune kypcoBoit paboThl OKcrnepTHas OlleHKa Ha OCHOBE TpeOOBaHUN K
COAEP)KAHUIO KypCOBOM paboThI o
JCLUTUIMHE.

10.2. B kauecTBe KpHUTEpPHUEB OLEHKH YPOBHA COOPMHUPOBAHHOCTH (OCBOEHU)
KOMIIETEHIIMM O0yJyaronuMucs MpUMEHsieTcs S5-0ajibHasi HIKana OLEHKU c(HOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KOoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCS
100-0annpHass  mIKana  MOAYJIBHO-PEUTHHIOBOM  CHCTEMbl  YHMBEpPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-OayutpHas IIKaIa




Or11eHKa KOMITETEHITUHN

5-OayutbHAd LKA

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

— oOyyJaromuiics TJIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEILHO U TPAMOTHO €r0 U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOHN n I[OHOJIHHTCJIBHOﬁ JIMTCPATYPHI,

«COTJIIMYHOY o
GatTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIE IMOJIOKCHHSI C MPAKTUIECKON
JIESITCIIBHOCTBIO HAIPaBJICHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA OCHOBHOU
JUTEPATYPHI;
ODOLLIOY — HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITeIBbHOCTHIO
«3AuTEHOY
HaIPaBJICHUSA;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicsi YCBOMJI TOJIBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMUOKH M HETOYHOCTH;
«y/IOBJIETBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B IMPAKTHUYECKOM TPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B GOpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CIeIMATIN3UPOBAHHBIX MOHSATHIA.
— 00y4Jarmuiicss HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OMMUOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM IPUMEHEHNUN 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) ass 3K3aMeHa npeicTaBieHbl B Ta0auie 15.
Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne n/nt [Tepeuenp BonpocoB (3a7au) i SK3aMeHa Koz
UHIMKaTopa
Cemectp 2

1 S3p1kM IporpammupoBanusi. OcHOBHbIE MOHATHSA. CIIOCOOBI ONUCAHUS OIIK-1.3.1
CHUHTaKCHcCa.

2 S3p1x nporpammupoBanus C++. Mcropus cozganus. OCHOBHBIE OIIK-1.3.1
XapaKTePUCTHUKH.

3 bazoBbie amemenThl si3bika C++: andasur, nexceMbl, BbIpaxkenus, | OITK-1.3.1
KOMMEHTapHH.

4 Konnenmusa gaHueix B si3b1ke C++. OIIK-1.3.1

5 WHTerpupoBaHHas cpea nporpaMMHUpPOBAHUS. OIIK-8.3.1

6 OcHOBHbIE (CTaHIAPTHBIE) TUITBI JaHHBIX s3bIKa C++. OIIK-1.3.1

7 Tunsl apudmeTnyeckue 1e0uncIeHHbIE. Y IPaBISIONIe OIIK-1.3.1
II0CJIEJ0BATEIBHOCTH.

8 Tunsl apudmernyeckue ¢ naaBaroniel TOUKOMH. OIlK-1.3.1




9 Jlornueckwuii Tun bool. Tun void. OIIK-1.3.1
10 IIpennoxenus s3pika C++: onucaHus U ONEpPaTopsI. OIIK-8.3.1
11 [Iporpamma Ha s3p1ike C++: cOCTaB U CTPYKTYypa. OIIK-8.3.1
12 Wnentudukatops! s3pika. O6macte neiictBus u obnacte Bugumoctu | OITK-8.3.1
uaeHTu(HUKaTOpA.
13 KittoueBsie (3ape3epBUpOBaHHBIE) CIIOBA. OIIK-8.3.1
14 Koucrautel. Pasnenurenn. OIIK-8.3.1
15 Crennukanyuu KJI1acCcoB MaMsTH. OIIK-2.VY.1
16 O6bexThl. Knaccudukarus o0beKTOB. OIIK-2.V¥.1
17 Apudmernueckue omnepanun  Hag oOwvexktamu. Apudmernyeckue | OIK-2.VY.1
npeoOpa3oBaHusl.
18 Jlornyeckue U MOpa3psAHbIC JOTHYECKUE ONepalliy HajJl 00BEKTaMU. OIIK-2.V.1
19 Omneparnuu casura. [lonarue 06 L-3HaueHnw. OIIK-2.V.1
20 Omnepanuu npucBauBanus. [IpeoGpa3oBanus Npy MpUCBauBaHUH. OIIK-2.V.1
21 Onepanus 3anstas. Onepanuy yBeJIUYCHHUS U YMEHbIIICHUS 3HAUCHUS. OIIK-1.3.1
22 VYcnoBuas omnepauus. Omnepanuss noiydeHust azapeca ooObekra B | OIIK-1.3.1
OCHOBHOH NMaMATH U ONepauus MOJYYEHUs COJAEPKHUMOT0 OOBEKTa I10
azpecy.
23 Vkazarenu. Ykazarenu Ha o0beKT, Ha QyHkiuio, Ha void. Onepanuu ¢ | OIIK-1.3.1
yKa3aTesiMHU.
24 Ccbuiku. OIIK-1.3.1
25 Onepanus npuBenenus. Onepanus pazmep. llepsuunsie onepamuu. OIIK-1.VY.1
26 [Tonsitue Boipaykenus. [lopsaok BeinonHeHus onepauuii B Beipaxkenuu. | OIIK-1.Y.1
27 CpencTBa peanu3alnuy JUHEHHBIX aJrOPUTMOB: onepatop - Belpaxenue, | OIIK-1.B.1
cocTaBHOM orepaTop (6J10K), TyCTOM omeparTop.
28 CpenctBa peanu3aluu  pa3BETBILIIOMIMXCA anropuTMmoB: ycnoBHbIN | OIIK-1.B.1
orepaTop, OIepaTop - MEepEeKIIoYaTelb, OlepaTop Nepexosia, onepaTop
paspbiBa, OIlepaTop Iepexoja Ha Hayalo CcIleaylroledl urepanu,
orepaTop BO3BpaTa B BbI3bIBAIOLIYIO (DYHKIIHIO.
29 CpencrBa peanM3anyy HUKIMYECKUX aJIFOPUTMOB: omneparops! 1ukia ¢ | OIIK-1.B.1
MIPEyCIOBUEM, C TOCTYCIOBUEM, C TAPAMETPOM.
30 Peanuzanus apupmMeTnyecKux, UTEPAIUOHHBIX U BIOKEHHBIX LIUKJIOB. OIIK-1.B.1
31 Peanusanus peKyppeHTHBIX BBIYUCICHUMN. OIIK-1.B.1
Cemectp 3
1 CrpykTypupoBaHHBIE THUIBI JaHHBIX: MaccuBbl onHoMepHble U | OIIK-1.V.1
MHoromepHble. OnucaHue U BHYTpEHHee mpejacraBieHue. Onepanuu
Haja MaccuBamH. JIOCTyn K 31eMeHTaM MaccuBOB. CrocoObl co3aHus
MaccuBoB. Ilpumepsl co3gaHMsT OJHOMEPHBIX M MHOTOMEPHBIX
MacCHBOB.
2 Knaccupukauus wmerongoB coprupoBku. [lpouenypst coptuposku | OIIK-2.3.1
YHCIIOBBIX MacCHBOB: METOJl BbIOOpa, METOJ] 0OMEHA M METOJ BCTAaBKH.
CpaBHEHHE METO/IOB.
3 CTpyKTypHpOBaHHbBIE TUIIBI JAHHBIX: CTPYKTYpPHI (struct). OIIK-1.V.1
4 CTpyKTypHpOBaHHBIE TUIIBI JAHHBIX: IEPEUNCICHUS (enum). OIIK-1.V.1
5 CTpyKTypHpOBaHHBIE TUIIBI JTaHHBIX: 00BEANHEHHS (Union). OIIK-1.V.1
6 [Tporpamma nexcukorpaduueckor COPTUPOBKH CTPOKH TEKCTA. OIIK-2.3.1
7 IlepeumenoBanue Tunos (typedef). OIIK-8.B.1
8 CraTtuyeckoe pacnpeieieHre aMsaTH. OIIK-8.V.1
9 Oynkiun. OcHoBHbIE TOHATHUSA. [TpuHIMNBI cnonb3oBanus Gynkimii B | OITK-8.B.1
MporpaMMax.
10 OObsBreHue u onpeneneHne QyHKIUI. OIIK-8.B.1
11 Crnycok napaMeTpoB U THH QYHKIIMH. OIIK-8.B.1




12 BeoB ¢ynkmuit Ha wucnomnenue. PopmanbHpie u  (aktudyeckue | OIIK-8.B.1
apamMeTphl.
13 O6mactu nevictBus onucanuii pyHkiui. JlokanmbHOCTh U To6asibHOCTE. | OTIK-8.B.1
14 MexaHnu3m nepeaauu napaMeTpos. OIIK-8.B.1
15 ['moGanpHBIC IEpEMEHHEIE. OIIK-8.B.1
16 Oynkuusg main(). OIIK-8.B.1
17 [Tepenaua maccuBOB B KauecTBe mapameTpoB. [Ipumepsl. OIIK-8.B.1
18 Peanuzanus anropuTMoB COPTHUPOBKM CTPYKTYp AaHHbIX M moucka B | OIIK-8.V.1
3TUX CTPYKTypax.
19 [lepenaua uMeH yHKIUI B KaUeCTBE MAPaMETPOB. OIIK-8.B.1
20 [Tonsitue pexypcuu. PekypcuBHbIE ONpEEICHUS U AT OPUTMBI. OIIK-2.B.1
21 [IporpaMMupoBaHue  pPEKypCUBHBIX  anroputmoB:  pekypcuBHble | OIIK-2.B.1
¢GbyHkuu. MexaHu3M peKypCUBHBIX BBI30BOB.
22 [eperpy3ka QpyHKIUH. OIIK-2.B.1
23 [ITaGnoHBI HyHKITHIA. OIIK-2.B.1
24 JluHamuueckue CTPYKTYpbl: cnuckd. Buael crnmckos: onHocBsizHblie u | OINK-8.B.1
JIBYCBSI3HBIC CIIUCKU, TMHEWHBIE U IUKIUYECKHE CITUCKH.
25 JluHaMHUYEeCKUEe CTPYKTYphI: CTEKH. OIIK-8.B.1
26 JlunaMu4yeckue CTpPyKTYphI: Ouepeau. OIIK-8.B.1
27 JluHaMU4YeCKHUe CTPYKTYPBL: ACKH. OIIK-8.B.1
28 JluHaMu4ecKue CTPYKTYpBI: nepeBbsi. Buasl nepeBbeB u crocodsr ux | OINK-8.V.1
pealn3alum.
29 Knaccsl B s3b1ke CH+. OIIK-8.B.1
30 Pa3zpabotka kmaccoB. COCTaBIISIONIME KIACCOB: TOJISI, METO/IbI. OIIK-8.B.1
32 DKk3eMIUBIphI Kinacca (00beKThl). BpeMs ux ku3HU U BUIUMOCTb. OIIK-8.B.1
33 Konctpykropsl. CBoOMCTBa KOHCTPYKTOPOB. OIIK-8.B.1
34 Cratnyeckue dJeMEHTBI Kiacca (crarumdeckue mojs u crarmueckue | OIIK-8.B.1
METO/IbI).
35 Hacnenosanue. [IpocToe HacnenoBanue. OIIK-8.B.1
36 Buptyanbasie meToapl. MeXaHU3M MO3HETO CBA3bIBAHUS. OIIK-8.B.1
37 Kpurepuu kauecTBa nporpamMmmel. OIIK-2.B.1
38 JKn3HEHHBIN LUK IPOrpaMMBl. OIIK-2.B.1
Bonpocs (3agaun) ans 3auera / nud . 3auera npeacrasieHsl B Tadbaune 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3ama4) ans 3adera / qudd. 3ayera HHKATOPA

Y4eOHBIM MJITAHOM HE NPEIyCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTUPOBAHHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
npejcTaBieHsl B Tabauie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

Ne i/t

KypcoBOil paboThI

[TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BIITOIHEHHS

N B W=

(@)

Pemenue 3a1a4 JIMHEHOI0 IPOrPAMMHUPOBAHUSA:
TpancnopTHas 3axaya.

3anaya 0 Ha3HAYEHUSX.

3anaya 06 ONTUMAILHOM aCCOPTUMEHTE.

3anaya o 1uere.

3agaua 0 MAaKCUMAaJILHOM ITOTOKE.

Pemenue 3a1a4 TeOpuH paciuCaHUM:

3a/1aya 0AHOTO UCIIOJTHUTENSE HA MUHHMAKC.




33,[[3‘13 OIHOT'O UCIIOJTHUTCIII HA MUHUCYMMY.

8 3ajaya 0 HECKOJIBKUX HUCTIONHUTENAX.
Pemenne npukiaaaHbIxX 3a1a4 Teopuu rpagos:
9 3amaya o TOPOKHOM CEeTH.
10 3amaya o TeneOHHOMN CBS3H.
11 3ajaya CTpOUTETBLHON TPACCUPOBKH.
12 3agayva 3JIEKTPOHHON TPaCCUPOBKHU
13 3ajaua pa3MeIeHus.
Peasmm3zanus anroputmoB Teopum rpagos:
14 [Touck B rmy6uny rpada.
15 [Touck B mupuny rpada.
16 Kparuaiimue mytu B rpade.
17 OWNepoBsI MYTH.
18 ['aMUILTOHORBBI ITUKIIBI.
Pa3pabGorka nporpamMm co31aHUA ¥ UCIIOJIb30BAHUSA 0a3 JaHHBIX B
Pa3JIMYHBIX NPeIMETHbIX 00/1aCTAX:
19 baza naHHBIX TenedOHHON CETH.
20 baza naHHBIX OMOIUOTEKHU.
21 ba3a maHHBIX Mara3uHa rpam3amnucen.
Pa3paboTka nporpaMm pa3Horo Ha3HAYeHHs:
22 Urpa «Mopckoii 60ii».
23 Urpa «Sudokuy.
24 Urpa «3meiikar
25 Urpa «Ilone uynecy.
Bompocsl 1 mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS
MpeICTaBJICHBI B TaOymie 18.
Tabnuna 18 — [IpuMepHbIi epeyeHb BOIPOCOB AJIsl TECTOB
y Kon
Neni/m [IpuMepHBIii TepedeHs BOIPOCOB ISl TECTOB
KOMIIETEHII.
1. 3aganue KOMOMHUPOBAHHOIO THIIA ¢ BIOOPOM OIHOIO
BEPHOI'0 0TBETA
Huempyxyus:  Ilpouumavime mekcm u  evlbepume  0OUH
NpaBUNbHBIL OMEem
1. Ba3oBasi cucremMa BBO/a-BbIBOa, Haxoasmascsa B I13Y, OIK-13.1
Ha3bIBAETCS e
1) SRAM
2) BIOS
3) CMOS
4) DRAM
5) CCR
. OIIK-2.VY.1
2. K KOoCBeHHBIM MeTOAaM NPHOOpPeTeHNsI 3HAHNIH OTHOCUTCSH:
1) AuketupoBaHue
2) AHanu3 ¢ npepbIBaHUEM
3) Uepapxuueckas KiacTepusanus
4) AHanu3 C MJIaBHBIM JIOTUYECKUM BBIBOJIOM
5) UepueHue 3aMKHYTBIX KPUBBIX
OIIK-8.VY.1




3. K 0a30BbIM aJITOPUTMUYECKUM CTPYKTYPaAM OTHOCHUTCS
1) nuka ¢ npeaycioBueM

2) LUK C IOCTYCIOBUEM

3) BBIOOD BapHaHTa

4) 06x01

4. BoiOepure npaBuJIbHOE COOTHOIICEHUE 3HAYECHUIA:
1) 21819 =3224

2) 743 =3Bis
3)8Bis= 13719
4) 17510 = AF6

5. K npssMbIM MeTOAaM NPHOOPETEeHNs] 3HAHUI OTHOCUTCS
1) MHOroMepHO€e MKaTUPOBAHUE

2) YropsijoueHHbIE 1epEBbs

3) YHuBepcanbHbIE BECOBBIE CETH

4) AHanu3 IpoTOKOJIOB

6. BoioepuTe oneparop, 1Jisi KOTOPOIro pe3yJbTaT «MCTHHA)
TPAKTyeTcsl KAK PAaBEHCTBO HYJII0 3HAYEHHUsI IepeMeHHOoH a
1) if({(a <=0) && !(a >=0))

2) ifla <=0 && a >=0)

3) if(a && !a)

4) ifia || la)

7. Kakoe U3 nepeyncjeHHbIX BbIPAKeHUIl He UMeeT
CHHTaKCH4YecKHX o1moOok (si3bik C):

1) ++ ++x;

2) ++ (x++);

3) ++ x ++;

4) (x++)++;

S) x++ ++

8. 1o kakoMy onepaTopy OCyIIeCTBJISIETCH BbIX0A U3
HENOCPeICTBEHHO 0XBATHIBAIOIEI0 MKJIA:

1) continue

2) return

3) break

4) goto

9. llnppoBHIM HHCTPYMEHTOM, KOTOPbI MOKHO HCIOJIb30BATH J1JI1
KOMAH/IHOT0 POECKTHPOBAHUS IPOrPAMMHOIO MPOAYKTA, SIBJISETCH:
1) iSpring Learn

2) Emdesell

3) MS Teams

4) Miro

OIIK-1.V.1

OIIK-2.B.1

OIlK-2.3.1

OIIK-8.3.1

OIIK-8.B.1

OIIK-1.B.1

3agaHne KOMOMHMPOBAHHOIO THIIA ¢ BBIOOPOM HECKOJIBKHX
BEPHBIX 0TBETOB
Huempykyus:  Ilpouumarme mexkcm u 6blOepume HeCKOIbKO

omeemoes, Komopble 6bl cuumaenme npasulibHbIMU




Bbi0epuTe BepHbIe YTBep:KICHHUSA:

10. BoiOepuTe npaBuJibHbIE Pe3yJbTAThHI BHIYMCJIEHUI:
1) 3603 + 2673 =423
B) E716 + FCi16 =473
C) 3628 + 3458 = 47110
D) 3473 + 3745 =471,9

11. BoiOepure, 4TO OTHOCUTCS K NOHATHIO «Moaesu nmpeacraBieHust
3HAHU»:

1) CemaHTHUYECKHE CETH

2) Uepapxuueckas KjacTepu3alus

3) Cuctemsl ppeiiMoB

4) YHuBepcallbHbIe BECOBBIE CETH

5) [IpoayKLIMOHHBIE CUCTEMBI

12. Ilpouecc TeCTUPOBAHUSA U OTJIAJAKH POrPAMMHOI0 00ecreveHust
BKJIIOYAET cJIeyIolue Aaru:

1) IToaroroBKa TECTOBBIX JaHHBIX

2) OOHapyKeHHE OITHOKU

3) Jlokanu3anus mpooIeMbl

4) AHanu3 NpUYMH BOSHUKHOBEHMSI IPOOIIEMBI

5) UcnipaBieHue ommoOku

13. K 06230BbIM QJrOPUTMHYECKHUM CTPYKTYPaM OTHOCHTCS:
1) uuKna ¢ npeaycaoBueM

2) UK C IOCTYCIOBUEM

3) BbIOOp BapuaHTa

4) cnenoBaHue

14. BoiGepuTte npaBWJIbHbIC COOTHOIICHHUS 3HAYEHUIA:
1)3473=E76

2) 6F;6 = 1533

3) 2139 =327s

4)249,0=3713

5)231;0=3413

15. O6umMu cBOMCTBAMH AJITOPUTMOB U IBPUCTHUK SIBJISIOTCS:
1) LlenenamnpaBieHHOCTh

2) lllaroBas cTtpykTypa

3) MaccoBocTh

4) Pe3ynbTaTUBHOCTh

5) [InanoBOCTH

16. BbiOepure, 4TO OTHOCUTCH K KOCBEHHBIM METOAaM
NpUuoOPeTeHUus1 3HAHUH OTHOCUTCS:

1) YnopsaoueHHble 1epeBbs

2) AHanu3 ¢ pepbIBaHUEM

3) Uepapxuueckas KjacTepu3aLus

4) AHanmm3 ¢ IUIaBHBIM JIOTHYECKUM BEIBOJOM

5) YepueHue 3aMKHYTBIX KPUBBIX

OIIK-1.3.1

OIIK-2.B.1

OIIK-8.B.1

OIIK-8.3.1

OIIK-1.B.1

OIIK-8.V.1

OIIK-2.V.1

OIIK-2.3.1




17. Ykaxure, 0CHOBONOJOKHMKOM Kakoil Teopun cuntaerca Kion
lennon

1) Teopun curxanos

2) TEOpHUH CBS3U

3) reopun uHpOpMAITIH

4) Teopuu KOAUPOBAHUS

18. BoiOepure npaBu/ibHbIE LENOYKH NEPEBOA0B 3HAUEHU I
1) 2633 — B316 — 17910
2) Elig — 22510 — 3413
3) 23510 — 3538 - ED16
4) AE g — 2563 — 1769

OIIK-1.V.1

33[[31-[1/[6 Ha YCTAHOBJICHHE MMOCJI€10BATCJIBHOCTH

Uncmpykyus: [pouumatime mexcm u ycmanogume
noCc1e008amenbHOCMb

19. Cxema B3aumogeiicTBUs HHGPOPMALMOHHBIX NPOLECCOB
BKJIIOUYAET B ce0sl MOCIe0BATEIBLHOCTD CJIEAYIOIIHX ITANOB:
A) moaroroBka (mpeoOpa3oBaHue)

B) c6op (BocmipusiTre)

C) xpaHeHue

D) nepenaua

E) oroOpaxkenue

F) o6paboTtka

3anummure COOTBETCTBYIOLIYIO MIOCIEJ0BATEIBHOCTE OYKB ClIeBa
HanpaBo:

20. [IpuBenens! apupMeTnyecKne BbIPAKEHUS B PA3JIHYHBIX
CUCTEMaX CUUC/TICHUA

A) 3605 + 2673

B) E716 + FC16

C) F216 + E516

D) 19310 + 2051()

Pacnionoxure 3TH BBIpayKeHHsI [0 BO3PACTAHUIO UX 3HAYCHUN U
3aIUIIATE COOTBETCTBYIOMIYIO MTOCJIEI0BATENILHOCTh OYKB ClieBa
HarfpaBo:

21. Tanbl METOAUKH 00PA0OOTKH JAHHBIX:
A) CTpyKkTypHpOBaHHE JaHHBIX

B) OGHapy:xeHue TaHHBIX

C) OGoramenne TaHHBIX

D) OuncTka JaHHBIX

E) Xpanenue naHHbIX

F) IIpoBepka 10CTOBEpHOCTH JAHHBIX

OIIK-1.B.1

OIIK-1.3.1

OIIK-2.B.1




Pacnonosxure 3TH TAIBI B HpaBHHBHOﬁ IIOCJICA0OBATCIIBPHOCTU U
3aIMMIIUTE COOTBETCTBYIOIIYIO IOCIICA0OBATCIbHOCTD 6y1(B CJICBA
HalrpaBo:

22. IlpuBeneHbl ABOUYHBbIE KOJAbI CHMBOJIOB, COOTBETCTBYIOLIME
apadckum nugpam, no crangapry ASCII:

A) 00110110

B) 00110010

C) 00110100

D) 00111001

Pacnonoxwure 3tH KOJBI 11O Y6BIBaHI/IIO 3HAYCHHI COOTBETCTBYIOIIIHUX
I_II/I(bp H 3aIIMIIUTEC MMOCJICA0BAaTCIbHOCTD 6YKB CJICBA HAIIPaBO:

23. [IpuBeneHo Jgoruveckoe Boipa:kenue: 120 | -13 & (34 * ~46),
cojiep:Kaiee Mopa3psiIHbIe JOrMYeCKUe Onepanum:

A) mopa3zpsiHOe JOTHYECKOe OTPHUIIaHUE

B) nopaspsiHast KOHBFOHKIIHS

C) nopaszpsigHast TU3bIOHKIUS

D) nopa3spsiiHoe CyMMUPOBaHHE 110 MOJTYJTIO 2

Pacnionosxxure 3TH onepanuy 1o NOpsAKYy UX BBIIOJHEHUs NIPU
BBIYMCIICHUH 3HAYECHUS 9TOI0 KOHKPETHOI'O BBIPAKECHUS U 3aIIULIUTE
[10CJIe/10BATENbHOCTh OYKB CJI€Ba HAIpPaBo:

24. K ¢akTopam, BJMSAIONIUM HA BLIOOP NPOrPaMMHOI0 Cpe/CTBA,
OTHOCHATCSH:

A) CroumMocTh

B) ®yHKIIMOHAIBHOCTH

C) IMognepkka pazpaboTuuKaMu

D) be3zonacHocTh

E) Ilonb3oBaTenbckuii nuuTEpdeic

Pacrionoxxure 3t pakTOpsl O YOBIBAHUIO U3 3HAYUMOCTHU U 3aITUIINTE
MIOCJIEI0BATENBHOCTh OYKB CII€Ba HAIPABO:

25. B s3bike C peajiu3oBaHbl cjeayomme apupmeruyeckne
onepamnum:

A) + - coxpaHeHME U U3MEHEHHUE 3HaKa OlepaH/ia

B) + - cnokenue u BEIYMTaHUE

C) * / yMHOXEHUE U JIEICHNE

D) % mony4yeHue octaTka OT JeiIeHUs

Pacnonoxure 3tu OICpalvu 10 NOPAAKY UX BBIITOJIHCHHUA, CCIIM OHU
OOTHOBPEMCHHO BXOIAT B COCTAB HEKOTOPOI'O BhIPAXKCHUA, U 3AIlIUIINTC

OIIK-1.V.1

OIIK-8.V.1

OIlK-2.Y.1

OIIK-8.B.1




IIOCICI10BAaTCIBbHOCTD 6yKB CJICBA HAIIpaBoO:

26. . OTanbl NOANMCAHUS TOKYMEHTA JIEKTPOHHOMH MOJAMUCHIO
A) Co3nanue 31eKTPOHHOTO IOKYMEHTa

B) oGaBienre 37eKTPOHHOM MOAMUCH K TOKYMEHTY

C) Ilpukpernenne cepTUGHUKATa TPOBEPKH

D) llIndpoBanue xei JOKYMEHTa ¢ TOMOIIbIO 3aKPHITOTrO KIIt04ya

Pacnonoxxure 3TH 3TAIBI B HpaBHHBHOﬁ IMOCJICAOBATCIbHOCTU U
3aIMMIINTC COOTBETCTBYIOUIYTO IMMOCIICAOBATCIIBHOCTD 6yKB CJICBA
HalpaBo:

| | | | |

27. IlokoJieHHs SI3BIKOB MPOrPaMMHUPOBAHUS:

A) CumBosueckuii accemoiiep

B) Henpouenypusle s3b1ku

C) SI3bIKM MaIIMHHBIX KOMaH/]

D) SI3b1ku BBICOKOTO YPOBHS

E) Cucremsl co3janus nporpaMM, OpMEHTUPOBaHHbIE HA IPOrPAMMUCTA

Pacnonoxure 3TH ITOKOJICHUS B HpaBHHBHOﬁ MMOCJICAOBATCIbHOCTU U
3alMMIINTE COOTBETCTBYIOUIYTO MMOCJICAOBATCIIBHOCTD 6}’KB CJIEBA
HalpaBo:

OIlK-2.3.1

OIIK-8.3.1

3ana}me Ha YCTAHOBJCHHEC COOTBETCTBHUS
HHcmpyKL;uﬂ: npoqumaﬁme mexKkcm u ycmaHosune coomeencmeue

28. IIpuBeneHsl apupMETHUECKHUE BIPAKEHHS B PA3TUYHBIX CHCTEMAX
CUHCJICHUA 1 U3BCCTHBI PE3YJIbTAaThbl UX BBEIYUCIICHUN

K ka:xknoii mo3unum B JIeBOM CTO0J101e MOA0epUTEe COOTBETCTBYIOILY IO
NMO3UIUIO B IPABOM CTOJI011€e

Beipakenue PesyabTatr
3473 + 3743 25210
FOi6 + B716 47119
3623 + 3454 48319
CDyg + 2F 5 42319

wileliselig
AN =

3anumuTe BRIOpaHHbBIE U(PHI IO COOTBETCTBYIOIIMMHU
OyKBaMu:

A B C D

29. M3BecTHBI METOIBI MOMCKA HH(OPMALIUU
K kaxaoii no3uuum B JIeBOM CT0J101€ og0epuTe COOTBETCTBYIOILY IO
MO3MIMIO B IPABOM CT0JI0LE

OIIK-1.V.1

OIIK-1.B.1




Metoa noucka CymHoCTh MOMCKA
A | AnpecHblit 1 | Iouck daxToB
B | Cemantuueckuii 2 | mouck 1o ¢hopMabHBIM ITPU3HAKAM
C | lokyMeHTalbHbII 3 | bubnmorpaduyeckuii mouck
D | ®akrorpaduueckuii | 4 | [Touck rmo comeprkaHuIo

3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMH OyKBaMH:

A B C D

30. S3bIkM IPOrpaMMUPOBAHMSI IPUHSATO JEJIUTh HA MATh TOKOJIEHUH.
K kaxaoi no3unum B JIEBOM CT0JI01E MO0epuTe COOTBETCTBYIOILY IO
NMO3UIHUIO B IPABOM CTOJI01I€e

HOMep MOKOJICHUHA SI3BIKH MMporpaMmMmupoOBaHUA
A | IGL 1 | accembnepsl
B | 2GL 2 | BusyanbHble cpeacTea pa3paboTku
C | 3GL 3 | MamMHHBIE S3BIKH
D | 4GL 4 | ALGOL
E | 5GL 5 | NpobnemMHO-0pUEHTUPOBAHHBIE A3bIKM1

3anuuuTe BbIOpaHHbIE HU(PBI 107 COOTBETCTBYIOIIMMH OyKBaMU

A B C D E

31. B s3p1ke mporpamMmmupoBanus C pealn30BaHbl YETHIPE MOPA3PSIIHbIE
JIOTUYECKHUE ONEPALIUH.

K ka:xknoii mo3unum B JIeBOM CTOJ101e MOA0epUTEe COOTBETCTBYIOILY IO
MO3UIKIO B IPABOM CTOJI011€e

Jlornueckas O0o3HaueHMe onepanuii B A3bIKe

onepanus
A | Tlopazpsimaoe 1 | A
JIOTUYECKOE
OTpHUIIaHHE
B | Ilopa3psanas 2 ||
KOHBIOHKITHS
C | lopa3psanas 3 |~
JN3BIOHKIINS
D | nopa3psnnoe 4 &
CYMMHPOBaHHE IO
MOJYJIIO 2

3anummre BoIOpaHHbIE U(PBI 0] COOTBETCTBYIOIIMMHU OyKBaMU
A B C D

32. M3BecTHEI 3HAUEHNS BEJINYNH B PA3IMYHBIX CUCTEMAX CHUCIICHUS.
K ka:ka0ii no3unum B JIeBOM CT0J101e MOA0epUTEe COOTBETCTBYHILY IO

OIIK-2.3.1

OIIK-8.3.1




MO3ULMIO B IPABOM CTOJIOIE

IlepBoe 3HaueHHe Bropoe 3nauenne
A | 1544 1 | 2494
B | 3473 2 | 9As6
C | F94 3 | 213
D | 3255 4 | E74

3anummure BeIOpaHHbIE M (PBI O] COOTBETCTBYIOMIMMU OYKBaMHU
A B C D

33. NudopMaimoHHBIM CUCTEMAM PA3JIMYHOTO THUIIA TPEOYIOT HATMUHSA
BXOHOW MH(OpMALNH € pa3IMYHBIMU XapaKTEPUCTUKAMH.

K ka:xn0ii mo3uuum B JieBOM CTO0J/1011€e M0A0EepUTE COOTBETCTBYIOIIYIO
NMO3UIMIO B PABOM CTOJI0IE

Tunbl I'pynnsi ciaykamux
HH(OPMALMOHHBIX
CHCTEeM
A | Crparernueckuit 1 TexHu4uecKne JaHHbIC, TOKYMEHTBI
YPOBEHb
B | YopaBnenueckuii 2 | O0oO01IEHHbIE JaHHbIE
YPOBEHb
C | YpoBenb 3HaHUH 3 CBeneHus
D | Okxcmmyatanmonssiii | 4 | Cnabo hopManu3oBaHHBIE TaHHBIE,
YPOBEHb UTOTOBbIE JaHHbIE O0JIBIIOr0 00bEMa

3anumuTe BRIOpaHHbBIE IU(PHI IO COOTBETCTBYIOIIHUMHU
OyKBaMu:

A B C D

34. Ilo crannapty ASCII gecsaTuyHbIE KOABI CUMBOJIOB,
COOTBETCTBYIOLIME apaOCKuM nudpam, exar B Auanazone 1 - 127

K kaxno0ii mo3unuu B JieBOM cT0J1011e Nog0epuTe COOTBETCTBYIOIYIO
NMO3HMIMIO B IPABOM CTOJI0LE

CumBoJ JBonunslii ko cumBoJia no ASCII
A |4 1 00110111
B |9 2 00110010
C |2 3 00110100
D |7 4 00111001

3anumuTe BRIOPaHHBIE IIA(PHI 1O COOTBETCTBYIOIIHMH
OyKBaMH:

A B C D

OIIK-8.Y.1

OIIK-2.B.1

OIIK-1.3.1




35. BelienstoTcs clieyroiye BUbl IPUKIAJHOTO IPOrPaMMHOIO
obecrieueHus: MPOOIEMHO-OPUEHTUPOBAHHBIC, aBTOMATU3AINN
MPOEKTUPOBAHMUS, OOILEr0 Ha3HAYCHUS, MaTEeMaTHYeCKHEe, HACTOJIbHBIC
U3/IaTeNIbCKUE CHCTEMBI

K ka:xknoii mo3unum B JieBOM CT0J1011€e, OA0epUTe
COOTBETCTBYIOIIYIO MO3ULHIO B IPABOM CTOJI0LE

OIIK-2.V.1
Tun IO Ha3Banue
A | mpoGiieMHO- 1 Pro-Engineer
OpUEHTUPOBAHHbBIE
B | aBromatuzamuu 2 Open Office Org
IIPOEKTUPOBAHMUS
C | oOuiero HasHaueHUsA 3 Adobe PageMaker
D | maTtemaTndeckue 4 1C:ITIPEAITPUATUE
E | HacTonbHBIE U3HATENLCKUAE | 5 Maple
CHUCTEMBbI
3anuuuTe BeIOpaHHbIE HUQPHI 10 COOTBETCTBYIOIIMMH OyKBaMU
A B C D E
36. [IpuBeieHbI TOTUYECKUE BHIPAKEHUS U U3BECTHBI PE3YIbTAThl UX
BBIYMCIICHU I
K kakaoii mo3unum B JIeBOM CTOJ101E MOA0epUTEe COOTBETCTBYIOILY IO
MO3UIUIO B IPABOM CTOJI011€e OIIK-8.B.1
Beipakenue PesyabTatr
A | ~431 1 2151
B 4110/\2110 2 21210
C [41,0& 21y 3 6019
D | -41y9|21y0 4 4119
3anummMre BoIOpaHHbIE HHU(PBI TI0J] COOTBETCTBYIOIIUMHU
OyKBaMu:
A B C D
3agaHue OTKPBITOIO THIIA C PAa3BePHYTHIM OTBETOM
Huempyxyus: Ilpouumatime mekcm u 3anuwiume pa3eepHymulii
000CHOBAHHYBIIL OMEem.
37. llpuBeaute NpuMep BbINOJHEHHS ONePaALMil CI0KEHUS U OIIK-1.3.1
BbIYHTAHHUS B IIECTHAAUATEPUYHON CHCTEMe CUMCIICHHSA
38. PacckaxuTe, B 4eM 3aK/II04A€eTC OCHOBHOM cMbica neperpy3kn | OIIK-2.B.1




byHkumi.

TpUaAONATbH OJIUH»

462.18 B namaru [IK

NPOrpaMMHPOBAHHUSA

39. Pacckaxure, Kak OCYlIECTBJISIETCA Mepeaaya MacCHBOB B
KayecTBe napaMeTpoB GyHKIHU

40. Pacckaxure, Kak 0CyLIeCTBJIsIETCS MPOLECC KOHTPOJIA Ka4ecTBa
NMPOrpaMMHOI0 o0ecreYeHus

41. OnuuMTe MOMATOBO AJITOPUTM IEePeBOIa YN CJI0BOI0 3HAYECHUS
74631 B cTpoKy cUMBO.J10B «CeMb/IeCAT YeThIpe ThICAYH IIECTHCOT
42. PackpoiiTe npoiuecc NoCUMBOJIbHOIO MPeACTABJEHHUS YN CJIA

43. Ilepeunciiure 6a30Bble KOHCTPYKIMHU CTPYKTYPHOIO

44. IlepeunciuTe U AaiiTe KPATKYI0 XapAKTEPUCTHKY NATH

MOKOJICHUAM AA3BIKOB IIPOrpaMMHUpPOBaHuA

45. PackpoiiTe NOHAITHE PEKYPCHH.

OIIK-8.B.1

OIIK=1.B.1

OIIK-8.V.1

OIIK-1.V.1

OIIK-8.3.1

OIlK-2.3.1

OIIK-2.V.1

[Ipumedanue: cucrema OLEHUBAHUS TECTOBBIX 3aJaHMI:

OI11eHKa TECTOBBIX 3aJaHUI
OaJUIbHA I1IKajIa

XapaKkTeprCcTuKa 3a1aHui

ITonHOE coBIageHue ¢ BEPHBIM
OTBETOM OlleHHBaeTcs |
Oammom/

HEBEPHBIN OTBET UJIU €TI0
orcytcTBUe — () 6aIOB.

1 Tum)

3aaHre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM OJTHOTO
BEPHOTO OTBETA U3 YETHIPEX MPEIOKEHHBIX U
000CHOBaHHEM BbIOOpA CUMTAETCS BEPHBIM, €CIIU
MIPAaBUIIBHO yKa3aHa I1(pa U MPUBEJCHBI KOHKPETHbIE
apryMeHTbI, UCII0JIb3yeMble IPU BBIOOpE OTBETA.
3anaHue ¢ BHIOOPOM OIHOTO BEPHOI'O OTBETA U3 YEThIpEX
MIPEUIOKEHHBIX CIYMTACTCSI BEPHBIM, €CJIM TIPAaBUIIBHO

yka3zaHa nudpa

[TonHOE coBMazieHNE C BEPHBIM
OTBETOM

oneHuBaerca 1 O0amiom, eciau
JIOTTYIIIEHBI OITMOKH WU OTBET
orcyTcTByeT 0 6anioB.

2 Tum)

3ajaHue  KOMOMHUPOBAHHOTO THUIA C  BBIOOPOM
HECKOJIbKUX BapUAHTOB OTBETa U3 MPEAJIOKEHHBIX MU
pa3BepHYTHIM  OOOCHOBAaHHMEM  BBIOOpPA  CUUTAETCS

BEPHBIM, €CIIH MPaBHJIBHO yKa3aHbl HU(PB U
MPUBCACHBI KOHKPETHBIC apryMEHTEBI, UCITIOJIB3YEMBIC ITPU
BBIOOpE OTBETOB.

3aaHue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
U3 4YeThIpeX MpPeaoKEHHBIX CUUTAeTCS BEPHBIM, €CIIU
MIPABUIIBHO YKa3aHbI LU PbI

«lonHOe coBMmageHne ¢ BEPHBIM
OTBETOM OIICHMBaeTCs 10ajioMm,
HEBEPHBII OTBET WA ero
orcyTcTBHe - 0 6aIoBy

3 tun) 3amaHue 3aKpHITOTO TUIA HAa YCTaHOBIIEHUE
COOTBETCTBUS CUUTAETCSI BEPHBIM, €CJIH YCTaHOBJIEHBI BCE
COOTBETCTBHUS (MO3ULMM U3 OJHOIO CTOJOLA BEPHO
COITOCTABJICHBI C TO3ULIUSAMH JIPYTOTO CTOIO1A




OI1reHKa TECTOBBIX 3aJaHu

XapakTepHUCTHKA 3a0aHUN
OayuTbHAS KA DAKTED
«ITonHoOE coBnaicHUE C BEPHBIM 4 tun) 3agaHue 3aKpPHITOrO THUIA HAa YCTAHOBJICHUE
OTBETOM OlleHHBaeTcs 10amiom, MOCIIEZIOBATEIbHOCTH ~ CUMTAETCS  BEPHBIM,  €CIH

€CJIH JIOMYIIEHBI OMIMOKH WIIM OTBET | MPAaBHIJIbHO yKa3aHa BCS MOCICI0BATEILHOCTD I DP.
orcyTcTByeT — () 6ayuioB.»

«IpaBunbHBINA 5 Tun) 3agaHue OTKPBITOTO TUIA C Pa3BEPHYTHIM
OTBET 3a 3a/IaHUE OLICHUBAETCA B 3 OTBETOM CHYMTACTCSI BEPHBIM, €CIM OTBET COBIIAJAET C
Oanna, 9TAJIOHHBIM 110 COEP>KAHUIO U ITOJIHOTE.

€CJIM JIONYIIeHa OHa OmroKa \
HETOYHOCTH \ OTBET MPABWIbHEIH,
HO HE IOJHEIN - 1 0amn,

€CJIM JIOMYIICHO

0omee 1 ommOkH \ OTBET
HENPABWILHBINA \ OTBET OTCYTCTBYET
— 0 6annoB».

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCs 3a09HON (hOPMBI
00ydeHus1, Ipe/ICTaBJICHbI B Ta0mie 19.

Tabmuna 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT
1 OrnepaTopbl LIMKJIA: BBIYUCICHUS € 3a/IaHHON TOYHOCTBIO
2 Kitaccel

10.4. Meronnyeckue  MaTepuasbl,  ONPENCNAIOIIME  IMPOLEAYyphl  OLEHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIETCHLUH, COJEpKaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIOIIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH O0YyJarolIuXcs
I'VAIL

11. Meronuyeckue yka3aHus A 00Y4aroLUIMXCs IO OCBOCHUIO JUCHUIUINHBI
Lenbto OUCHUIUIMHBL SBISIETCA — TMOJY4YEHHME CTYACHTaMH HEOOXOAWMBIX 3HaHHM,
YMEHHMM M HaBBIKOB O COBPEMEHHOM COCTOSIHMM SI3bIKOB ITPOIrPAMMHUPOBAHMS U CPEICTBAX IS
pa3paboOTKKU MpPOrpaMM pA3JIUYHOTO YPOBHS CIIOKHOCTH, a TaKXKe pa3BUTHE MPAKTUYECKUX
HaBBIKOB M0 pa3paboOTKe MporpaMM Ha S3bIKaX MPOrpaMMHUPOBAHUS BBICOKOI'O YPOBHS C
HCIIOJIb30BaHUEM CpEJ] BU3YAJIbHOTO 0OBbEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHUSI.

11.1. Meronuueckue yKazaHus i OOy4arOIIMXCS IO OCBOEHHUIO JIEKLIHOHHOIO
Marepuana

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIHMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIus BBINOIHIET METOAO0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUU. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00slacTH 3HaHuUs, €€ MpoOJieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara:

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEAEIISCTCS LEIIEBOW YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJABATEIEM;




— pa3BuTHE MNPO(PECCHOHAIBHO-IETIOBBIX  KAuecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paboThI,

— TIONy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHHKH U O
MPOTHO3€E UX PA3BUTHS HA OJIMKANIIINAE TOJIBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YyeHHE TOYHOIO NOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JleKMOHHBI ~ MaTepuaq MOXKET CONPOBOXKIATHCS JAEMOHCTpallMed ClaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CTpyKTypa NpeoCcTaBiIeHUs JCKIIMOHHOTO MaTepHraa:

— H3JI0KEHHE MaTepuala o paccMaTpUBaeMoll TeMe;

— JIEMOHCTpalusl IPUMEPOB COCTABJICHHS CXEM AalTOPUTMOB PEHICHHUS KOHKPETHBIX
3a/1a4;

— OTBETHI Ha BOSHHUKAIOLINE BOIIPOCHI I10 TEME JICKIUH;

— BblJaua pa3aTOYHOrO MaTepHaja C MpUMEepaMd MPOrpaMM IO TeMe JEKIUH U
00CyXJIeHHE UX OCOOCHHOCTEH.

CrtpyKTypa JEKIIMOHHOTO MaTepraia MpUBEACHA B U3/IaHUU:

bapukoB JI.LH. OcnoBbl anroputmuszanuu u mnporpammupoBanuss Ha C/C++ [Texkcrt]:
yuebHoe ocooue: B 2 u. Y.1 / JI.H. Bapukos,— CI16.: ['YAIIL, 2019. - 164c.

bapukoB JI.LH. OcnoBbl anroputmuszanuu u mnporpammupoBanuss Ha C/C++ [Texkcrt]:
yuebHoe rocobue: B 2 u. Y.2 / JI.H. Bapukos,— CI16.: ['YAII, 2021. - 243c.

11.2. Meronnyeckue ykazaHus s OOYyYarOIIMXCS IO MPOXOXKIACHUIO MPaKTHUYECKUX
3aHATUN

[IpakTHueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOIo
npoliecca, 3aKIrovaroniascs B BBITOJHEHUN 00YyJaloLUIMMHCS 10T pYKOBOJICTBOM IperoiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOpETEeHUs] YMEHUN U HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00Yy4arOIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOU NEATENBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemsble pe3yiabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIlUpeHHe M JeTalu3alis 3HaHUW IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW yueOHOM
JUCLUIUIMHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHMSI TOJMYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 33 TaHHI;

— obecrneueHne palMOHATIBLHOIO COYETaHMs KOJJIGKTMBHOM W MHIMBHUAYaJIbHON (GopM
00yJeHusI.

TpeboBanust K IPOBENEHNIO IPAKTHYESCKUX 3aHITHI

Ha  xaxaoM  mpakTHYeCKOM  3aHATHM  OOydYalOIIMKCA  TONydaeT  BapHaHT
WHIUBUIYAJIbHOTO 33/IaHUSI B COOTBETCTBHH C €r0 HOMEPOM B CIHCKe rpymmbl. [lepen Hagaiom
3aHATHS 00y4arolIeMyCsl CIIeAyeT BHUMATEIBHO O3HAKOMUTHCS C METOIUYECKUMH yKa3aHUSIMHU
M0 €ro BBHINIOJIHEHWIO. B COOTBETCTBMM C 3aJlaHWEM OOyYalOIIHMICS JOHKEH PEIIUTh
MOCTaBJICHHYIO Tepe]] HUM 3aaady (dJame BCero — 3TO pa3pabdoTKa CXeM aJTOPUTMOB IS




pelIeHUsT KOHKPETHBIX MPaKTHYECKUX 33/a4), OPOPMHUTh U 3AIIUTHTH OTYET MO MPAKTHYECKOM
pabore.

11.3. Meronuyeckue ykazaHUs i OOYYalOIIMXCS IO BBINOJHEHUIO J1AOOPATOPHBIX
pabort

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOy4alOMUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBaJIM(PUKAUOHHON XapaKTEPUCTHUKON OO0YyJaroIerocs.
BrimonHnenue madopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTATBHO-TTPAKTHYECKON, pacdeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX pabOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNesiseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB KCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHHe, pa3BUTUE U JCTalIM3alUs TEOPETHUUECKUX 3HAHUM, MOJIYYEHHBIX Ha
JEKLMSX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILINHE;

— TpuUOOpEeTeHWEe  HABBIKOB  CAMOCTOSATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpebOBaHUs K TPOBEJICHUIO 1a00PATOPHBIX PadoT

ITo xaxmoii 1abopaTopHOii paboTe 00YUYAIOIIMIACS MOJIyYaeT BapUAHT WHAUBUYATBHOTO
3aJIaHus B COOTBETCTBHH C €r0 HOMEPOM B CITMCKe rpynibl. [lepen mpoBeaeHneM 1abopaTopHOU
paboThl o0y4arolmeMycst ClieAyeT BHUMATEIbHO O3HAKOMHTHCS C METOJIUYCCKUMHU YKa3aHUSIMH
no e¢ BbIIOJHEHUIO. B cooTBeTcTBUM ¢ 3aaHueM OOYyYarOLIMMHCS JIOJKEH BBIIOJIHUTH
MIOCTAaHOBKY 3aj1a4u: c(hopMyJIUpOBaTh YCIIOBHE, ONPEACIUTh BXOJHBIC M BBIXOJHBIC IaHHBIC,
pa3zpaboTaTh MaTeMaTHIECKyr0 Mozelb. [locie 3TOro oH TOJDKEH MOCTPOUThH CXEMY allfOpUTMa
pellleHus 3aJayd U 3alIUTUTh €€ y MpemnojaBareis. JTO SBISETCS IOMYCKOM K pealu3aluu
anroput™Ma Ha KommbioTrepe. Ilocme oOTmagkM  TpPOrpaMMbBl  OOYYAIONIWICS  JIOJDKEH
MPOJEMOHCTPUPOBATh TMpPENoAaBaTeNto paboTy MporpaMmbl Ha TOJHOM Habope TECTOB.
JlabopaTopnast paborta 3aBepriaetcss O(QOPMIICHHEM U 3alIUTOM OT4YeTa IO JIabOpaTOPHOM
pabore.

CrpykTypa u dopma oTueTa 0 Jab0paTOpHOH paboTe

Otyer o mnaboparopHoii paboTe MOMKEH BKIOYaTh B C€0s: TUTYJIBHBIA JIHCT,
(bopMyIMPOBKY 3a/laHUsl, MaTeMaTHYeCcKasi MOJIeNlb, CXeMa allfOpUTMa PELIeHUs 3a7ayd, TeKCT
IPOrpaMMbl, KOHTPOJIbHBIE (TECTOBBIE) IPUMEPBHI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTOpHOU paboTe

ITo xaxxaoit ynaboparopHOW paboTe BBIMOJHSAETCA OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
opopmisieTcs B COOTBETCTBUM € IabioHOM (00pa3inoM) mpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazzene «CeKTop HOpMaTUBHOM JOKyMEHTalum». TeKCTOBbIe U rpaduueckue
Matepuanbl oGOpMIISIFOTCS B cOOTBETCTBUU ¢ jaecTByrommumMu ['OCTamu u TpebGoBaHUsIMU,
npuBeneHHbIME Ha caiite ['YAIl (www.guap.ru) B pazgene «CekTop HOPMAaTHUBHON
JIOKYMEHTaIUN.

Metoanyeckre yka3aHHs K BBIOJHEHHMIO J1a0OpaTOpHBIX pabOT BKIIOYEHBI B COCTaB
CIEAYIOIIUX U3IaHUM:

bapukoB JI.LH. OcHoBbl anropurmmsanuu u nporpammupoBanus Ha C/C++ [Tekcr]:
yaeOnoe mocodue: B 2 4. YU.1 / JI.H. bapuxos,— CII6.: T'YAII, 2019. - 164c.

bapukoB JI.LH. OcHoBbl anropurmmsanuu u nporpamMmupoBanus Ha C/C++ [Texcr]:
yaeOnoe nocodue: B 2 1. Y.2 / JI.H. bapuxos,— CII6.: 'YAII, 2021. - 243c.




11.4. MeTonuueckre yKazaHus s OOy4YalOIMUXCA TO TPOXOXKIECHHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOU pPaObOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCS € 1eNIbI0 (GOPMUPOBAHUS Y 00yUaOIIUXCSl OTIbITa
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33J1a4 MPO(eCCHOHANBHOM NesITeTbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00yJaromeMycs:

— CHCTEMATH3UPOBAaTh M 3aKPENUTh TIONYYCHHBIE TEOPETUYCCKUE 3HAHHS U
MPAKTUYECKHE YMEHHS 10 Mpo(eccCHOHANbHBIM Yy4YeOHbIM AUCHMILUIMHAM M MOJYJIsIM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO IMMOATOTOBKH, YCTAHOBICHHBIMU MTPOTPaMMOM yaeOHO
JUCIHUIUIMHBI,  MPOrpaMMON  IMOATOTOBKH  CHELMAUCTa  COOTBETCTBYIOLIETO  YPOBHS,
KBTI (DUKAIIVH;

— [PUMEHHUTH MOJYYCHHbIE 3HAHUS, YMEHHS U MPAKTUUYECKHH OMNBIT MPHU PELICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHAaMU NPOGECCHOHATBHON 1EATeIbHOCTH
10 HANPABJICHUIO/ CIIEUAIBHOCTH/ TIPOTPaMME;

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

— chopmupoBaTh yMEHHS TNPUMEHSATH TEOPETUYECKHE 3HAHHMS I[PU  PELICHUH
HECTaH/IapPTHBIX 3a/1a4;

— NOpuOOpecCTH ONBIT AHATUTHUYECKOM, pacy€éTHoOM paboTel W chopmMuUpoBaTh
COOTBETCTBYIOIINE YMCHHSI,

— chopmupoBaTh yMeHHs pabOThl CO CIEHMUATbHON JHUTEpaTypod, CHPaBOYHOM,
HOPMAaTUBHOM U MPABOBOM JOKYMEHTAIMEeH U UHBIMU WH(OPMALIMOHHBIMU HCTOYHUKAMU;

— chopmupoBaTh yMEHUS (OPMYIUPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBOIBI,
MPEUIOKEHHUS U PEKOMEHIAllUU TI0 Pe3yIbTaTaM BBITIOIHEHUS PaOOThI;

—  Pa3BHUTH NPOPECCHOHATHHYIO MUCEMEHHYIO ¥ YCTHYIO pe4b 00y4Jaronerocs;

— pa3BHUTh CHCTEMHOC MBIIUICHHE, TBOPYECKYI0 HHHIIMATHUBY, CaMOCTOSTEIBHOCTD,
OpPTaHW30BAaHHOCThH M OTBETCTBEHHOCTh 332 IPUHUMAEMBIC PEIICHUS;

— chopMupoBaTh HaBBHIKM IUIAHOMEPHON peryisipHOil paboThl HaJ pelIeHuEeM
MOCTaBIIEHHBIX 3a/1a4.

3a BpeMs KypCOBOTO TPOSKTUPOBAHHS HEOOXOIUMO BBIMIOJIHHUTH BCE 3TAIlbl PEIICHUS
3a/1a4¥ ¢ momoiso 9BM 0T MOCTaHOBKH 33/1a4¥ 10 BHIMYCKa JJOKYMEHTAIIMU Ha pa3paboTaHHOE
nporpamMmMHoe cpeAcTBO. KypcoBoil mpoekT 3akaHuMBaeTCs O(QOpMIICHHEM TMOSICHUTEIBHON
3aMKMCKU M YCTHOM 3alIMTON paboThI ¢ TOKAa30M pabOThI MPOTPaMMHOTO cpecTBa Ha DBM.

CTpyKTypa NOSICHUTEJIbHOW 3aIIUCKU KYPCOBOTO MPOEKTa/ paboThl
B coctaB nosicHUTENbHON 3aNIUCKU JOKHBI BXOAUTD:
- TUTYJIBHBIN JIUCT;
- co/iep KaHME MOSICHUTEIbHOM 3aliCKH;
- BBEJICHHUE;
YeThIpe MPOrpaMMHBIX JOKyMeHTa, odopmieHHbIX o Ctanaapram ECII/:
- Crenuduxanus.
- Tekcr nmporpamMMel.
- Onucanue nporpaMmsl.
- Onrcanne NpUMEHEHHs.
3aKJIIOUYEHUE;
- CIIUCOK MCIOJIb30BaHHBIX UICTOYHHUKOB.
PykoBonuTens KypcoBOro HPOEKTUPOBAHHUS MOXKET B KaKIOM KOHKPETHOM CIIy4yae
noTpe0OBaTh JOMOIHUTEIBHOIO O(POPMIIEHHS €IIe PsiJia JOKYMEHTOB.

TD66OBaHI/I$[ K Od)ODMJ'IeHI/IIO MOSICHUTCILHOMN 3aIIMCKH KYypCOBOT'O HDO@KTa/ Da6OTBI
I[OK}/MCHT IlosicHuTeIbHAS 3amHUCKa COACPKUT YKPYHNHCHHBIC CXCMBI aJITOPUTMOB,
06m1/1e OIMMCAaHUA aAJITrOpUTMOB U q)yHKHI/IOHI/IPOBaHI/ISI ImporpamMmbl, a TaK¥XKC 000CHOBaHHE




NPUHATHIX TEXHUYECKUX M TEXHUKO-I3KOHOMHYECKUX pelleHui. TpeOoBaHUsS K COAEPIKaHUIO U
opopmienuio IlossicHutenbHol 3anucku ycranasiubaer [[OCT 19.404-79.

TpeboBanust k coxepkanuto U odopmieHuto  gokymeHta Crnenmpukanus
ycranaBnuBaer ['OCT 19.202-78. Otor [I'OCT onpenensier NporpaMMHBIA  JTOKYMEHT
Crnenmnduranms Kak cocTaB IporpaMMbl U TOKyYMEHTALUN Ha HEE.

TpeboBanust k coaepkaHuo U O(GOpMIEHHIO JOKyMeHTa TeKCT MporpamMmsl
ycranaBnuBaeT ['OCT 19.401-78. Otor I'OCT onpenenser nporpaMMmHblii 10KyMeHT Teker
NPOrpaMMbl Kak 3alKch IPOrpaMMbl ¢ HEOOXOIUMBIMU KOMMEHTAPHSIMH.

TpeboBanust Kk cofepkaHuIO M OQOPMIICHHIO JOKyMeHTa OmnucaHue NpPOrpaMmbl
ycranaBiuBaetr ['OCT 19.402-78. Oror 'OCT onpenensier nporpaMMHbIA JOKyMEHT Onucanue
NPOrpaMMbl KaK COBOKYITHOCTb CBEJCHUH O JIOTHUECKOW CTPYKType M (YHKIMOHHPOBAHUHU
IIPOrPaMMBI.

JlokymeHT OnucaHue NPUMEHEHHUSI COACPKUT CBEACHMUS O HA3HAYEHMU IPOrPaMMBI,
00J1acTH NPUMEHEHUs, MPUMEHAEMbIX METOJaX, Kjlacca pellaeMblX 3a/ad, OrpaHUYEHUsIX s
NPUMEHEHHS, MUHUMAJIbHOH KOHQUIypalMu TEXHHUYECKHX CPENICTB, OIEPALMOHHON cpeje.
TpeboBaHus K colepKaHUIO U O(POPMIICHUIO 3TOTO0 IMPOrPAMMHOIO JIOKYMEHTa YCTaHaBIUBAaeT
I'OCT 19.502-78.

Metoanyeckue ykazaHHs K BBIIIOJIHEHUIO KypCOBOI paOOThI / IpoeKTa:

bapuxko  JI.LH.  JlokymeHTupoBaHue mporpaMMHoro ooecreyenus. [Texcr]:
Metoanyeckue ykazaHusl K BBIIOJIHEHUIO KypcoBoi pabotsl / JI.H. bapuxos. — CIIG.: I'VAII,
2013.-24c.

11.5. Meronnveckne yka3aHus sl O0YYAIOUIMXCS 110 TPOXOXKACHUIO CaMOCTOSTEILHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBINOIHAET padoTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpPErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnporecce BBIMOJHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMaTH3alMM MPUOOpETaeMbIX 3HAHUM, 00ECIEeUMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOTraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoaudyeckumMi ~ MaTepuaiaMM,  HalpaBSIIOIIMMH  CaMOCTOSTEIbHYIO  paloTy
o0yyaroImuxcst ABJISIOTCS y4eOHO-METOIMYEeCKHEe MaTepHaIbl O AUCHUIUINHE.

11.6. Meronnyeckue YyKkazaHus i OOy4yarolIMXcs IO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

Takolt KOHTPOJb BKJIIOYAeT B Cce0s 3alUTy OTYETOB IO BCEM BBIMOJIHEHHBIM
nabopaTtopHbIM paboTraM. B xoxe 3ammThl oOydwarommecs OOOCHOBBIBAIOT BBIOPAHHYIO
MaTEeMaTHYECKYIO0 MOJICIIb PEIICHUS 3a7aui M CXEMbl alfOPUTMOB ee pernieHus. Kaxmaas padora
OIICHUBAETCS MCXO/SI U3 MAKCUMAIIBHOTO KOJMYECTBA PEUTUHTOBBIX 0AllJIOB, MPEIyCMOTPEHHBIX
3a 9Ty pabory.

CymMMa TOJTy4YeHHBIX PEHTHHTOBBIX OallJIOB 3a BBINOJHEHHBIE JTAOOpPATOpHBIE PabOTHI
YUUTBIBAETCS MPHU MPOBEACHUN TPOMEKYTOUHOM aTTecTaluu (IK3aMeHa).

11.7. Meronnyeckue ykazaHus Ui OOydaroLIUXCs MO MPOXO0XKJIECHUIO MPOMEXKYTOUHON
aTTECTALINH.



[IpomexxyTounass  arrectanusi  OoOy4aroIIMXCs  NpeJyCMaTpuUBaeT  OLIGHUBaHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuinHe. OHa BKIJIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydaroUmMMcs B Ipolecce
U3y4eHHs BCeH AMCUMIUIMHBI WA €€ YaCTH, HaBBIKOB CaMOCTOSATEIBHOM paboThl, CIOCOOHOCTH
IPUMEHATh HUX U1 PELICHHs NPAKTUYECKUX 3alad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIAUTCS B
NIEPUOJ HK3aMEHALMOHHOM CECCHMM M 3aBEpIIACTCs aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHO», «HEYAOBIECTBOPUTEIBLHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM AaTTECTAlMH OCYLIECTBIIAETCS B
COOTBETCTBUM C TpeboBaHusMU Ilonoxxkenuit «O TeKylleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOU arrectauuu cryaeHToB ['YAII, oOydarommxcss 1o mnporpamme BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
crynentoB B 'Y AIDy.



Jluct BHeceHUs M3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapbl

Iommuce
3aB.

kadempoit




