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AHHOTaNNA

Huctummuaa «OCHOBBI IPOrpaMMUPOBAHUS» BXOJIUT B 00Pa30BATEIBHYIO MPOTPaAMMY
BbICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuaTa IO HAMpPaBJICHUIO MOJATOTOBKHU/
cnenuanbHoct  09.03.04  «IIporpammHas WHXXCHEpHs» HAIPaBICHHOCTH/CIICIMATN3AIIH
«IIpoekTrpoBaHKe MPOrpaMMHBIX cucTeM». Jlucturnna peanusyercs kadeapoit «Ned3y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIICTCHITHIA:

OIIK-4 «CmocobeH yuyacTBOBaTh B pa3pabOTKe CTaHIAPTOB, HOPM W TPaBWJ, a TaKXKe
TEXHUYECKOH TOKYMEHTALlUH, CBA3aHHOM ¢ MPO(eCCHOHAIBHOM NesITeTbHOCTBION

OIIK-6 «CmocobeH pa3pabarbiBaTh airOPUTMbI W TPOTPAMMBI, TPHUTOIHBIC IS
MPAKTUYECKOTO HUCIOIB30BAHUS, MPUMEHSITH OCHOBBI MH(POPMATUKUA U MPOTPAMMHPOBAHUS K
MIPOEKTUPOBAHUIO, KOHCTPYUPOBAHHUIO U TECTUPOBAHHUIO ITPOrPAMMHBIX IIPOAYKTOBY

Conepxanve AUCHUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C HM3y4YCHHEM
CTPYKTYPHOTO M OOBEKTHO-OPHUEHTHPOBAHHOIO MPOTPAaMMHPOBAHUS, OCHOBHBIX KOHCTPYKLIHN
spika C/C++ 1 0a30BBIMH TEXHOJIOTHUSMH CO3JaHUS MPOrPaMM, OTBEUAIOIIUX COBPEMEHHBIM
TpeOOBaHUSM KayecTBa U HAJECKHOCTH.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT CleAyIomMe (HOPMBI OpraHU3alUN
y4eOHOro mpoliecca: JIeKIHH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
paboTa 00yyarouierocs, BbIIOJIHEHUE KypCOBOU pabOThI.

[IporpaMMoil NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJISA: TEKYIIHA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUYHAs arTecTanus B hopme dk3amena (2 u 3 cemectp).

OO0mas TpyJ0OEMKOCTh OCBOCHHMS JAUCLUHUIUIMHBI cocTaBisieT 11 3adeTHbix enuHul], 396
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE «PYCCKHI».



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0yUEHHUS MO TUCIUILINHE

1.1. Denu npenogaBaHus TACUUILTAHBI
— MOJY4YEeHHE CTyJeHTaMH HeOOXOIMMBIX 0a30BbIX 3HAHUH, IPUHIIMIIOB U TEOPUU, CBSI3aHHBIX C
OCHOBAMHU CTPYKTYPHOTO U 00BEKTHO-OPHEHTHPOBAHHOTO ITPOrPaMMHPOBAHUS;

— MOJY4YEeHHE CTYJIEHTaM HaBBIKOB pa3pa0OTKH, TECTUPOBAHUS U OTJIAJKH MPOrpPaMM Ha A3bIKax
BBICOKOT'O YPOBHS;

— ¢dopmupoBanre 001EenPo(HECCHOHATLHON MOATOTOBKM B 00JacTH pa3pabOTKH OOBEKTHO-
OPUEHTUPOBAHHBIX TPOTPAMM.

1.2. JlucuuiuinHa BXOAMWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTPaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepedeHb muaHUPyEMbIX pe3yIbTATOB OOYUEHHUS 11O JUCIMILTUHE, COOTHECEHHBIX C
IUTaHUpYEMbIMH pe3yibTataMu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYYAIOLIUICS NOJDKEH 00JanaTh CIEAYIOLIUMU
KOMIETCHIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHb KOMIETEHIIMNA U HHINKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpymnmna) Koa u HauMeHOBaHUE UHIUKATOPA
HauMEHOBaHUeE
KOMIIETEHIIUU JNOCTHXKEHUS KOMIIETEHIINU
KOMIIETEHIIN U

OIIK-4 Coocoben

Ob6menpodeccuonanbHble
KOMIICTCHITHH

y4acTBOBAaTh B
pa3paboTke
CTaH/IapTOB, HOPM U
NPaBUJI, & TAKKE
TEXHUYECKON
JIOKYMEHTAIIUH,
CBSI3aHHOM C
npodeccuoHanbHOM
JIESITEIIBHOCTBIO

OIIK-4.3.1 3HaeT OCHOBHBIE CTaHAAPTHI
o(opMIIeHNs TEXHUYECKOH JJOKYMEHTaIUH
Ha Pa3JIMYHbIX CTAIUAX KUZHEHHOTO LIUKIIA
UH(POPMALIMOHHOM CUCTEMBI

OIIK-4.V.1 ymeeT npuMeHATh CTaHAPThI
o(opMIIeHHs TEXHUYECKOH JJOKYMEHTAIUH
Ha Pa3JIMYHbIX CTAUAX KU3HEHHOTO LIMKJIA
MH(POPMALIMOHHOM CUCTEMBI

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-6 Cnocoben
pa3zpabaThIBaTh
QIITOPUTMBI U
pOrpaMMBl,
NPUTOHBIE JUIS
MPaKTUYECKOTO
UCIIOJIb30BAHMS,
NPUMEHSTh OCHOBBI
UHPOPMATUKU U
IpOrpaMMHUPOBAHHUS
K IPOCKTUPOBAHUIO,

TECTUPOBAHUIO
MIPOrPaMMHBIX
IIPOAYKTOB

KOHCTPYMPOBAHHIO U

OIIK-6.3.1 3HaeT OCHOBHBIE SI3bIKU
MPOrpaMMHUPOBaHUS U PabOTHI ¢ Oazamu
JTAaHHBIX, OTIEPAIMOHHBIE CUCTEMBI U
000JI04KH, COBPEMEHHBIE POTPaMMHbIE
cpensl pa3paboTku HHGOPMAITMOHHBIX
CHUCTEM M TEXHOJIOTUI

OIIK-6.Y.1 ymeeT NpuUMEHATH SI3bIKU
MPOrpaMMHUPOBaHUS U PabOTHI ¢ Oazamu
JTAaHHBIX, COBPEMEHHBIE TPOTPAMMHBIE
cpensl pa3paboTKu MHGOPMAITMOHHBIX
CUCTEM U TEXHOJIOTH JJIsl aBTOMAaTH3aI[UU
OW3HEC-TIPOIIECCOB, PEIICHHSI TPUKIIaTHBIX
3a/1a4 pa3IUYHbIX KJIACCOB, BeJeHUs 0a3
TAHHBIX © HHOOPMAIMOHHBIX XPAHUITHUIIL
OIIK-6.B.1 umeer HaBbIKH
MPOrPaMMHUPOBAHHUSI, OTJIAIKH U
TECTUPOBAHUS IPOTOTUIIOB MPOTPAMMHO-
TEXHHUYECKUX KOMILICKCOB 3aj1a4

— uHbopMaTuKa,

2. Mecro pucuumumgsl B cTpykType Ol
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYEHUH CIIETYIOIUX TACIUILINH:




— OCHOBBI IU()POBOI TPaMOTHOCTH.

3HaHI/I$I, IMOJIYYCHHBIC TIpU H3YYCHUU MaTCpuajia IIaHHOI\/’I JUCHUITIINHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJB3YIOTCA IIPU U3YUCHUHN APYTIUX AWUCHHUILINH:

— QJITOPUTMBI U CTPYKTYPbI TaHHBIX,

— 00BEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMHUPOBAHHUE,

— IHIPOCKTHPOBAHUC ITPOTPAMMHBIX CUCTEM.

3. O0BeM H TPyA0EMKOCTh TUCIMILIAHBI
Jannaple 00 o0meM oO0beMe MUCHUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMeCcTpaMm) IPeACTaBICHbI B

Tabauue 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpyroeMKOCTh 110
Bun yuebHoit paboTbl Bcero ceMecTpam
No2 Ne3
1 2 3 4
Oowan mpyooemKocms oucyuniuHbl, 11/ 396 6/ 216 5/ 180
3E/ (1ac)
U3 Hux uacoe npakmuyecKoi no020moeKu
AyoumopHusie 3anamus, BCETo vac. 187 102 85
B TOM YHCJIC:
nexuuu (JI), (gac) 68 34 34
npaktudeckue/cemunapckue 3anarus  (I13), 34 34
(dac)
naboparopusie padbotsl (JIP), (dac) 68 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (dac) 17 17
9K3aMeH, (Jac) 90 54 36
Camocmoamenvnan paboma, Bcero (dac) 119 60 59
Buo npomesicymounoit ammecmavuu: 9K3., DK3., k3 OK3.,
Kypc. pad. ] Kypc. pad.

4. ConepxaHue JUCITUTUTHHBI

4.1. PaCHpeI[CJ'ICHI/IC TPYAOCMKOCTH JUCHUIIIMHBI 110 pa3aciiaM U BUIaM 3aHIATHH.
Pa3nem,1, TEMBI IUCHUIIJIMHBI U UX TPYAOCMKOCTb ITPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pazpgenbl, TeMbl AUCTIMTLTAHEL J’I(e;c;v)m 1‘[(?{;83) (IJIE::) K(I;ZIC%P CP (uac)
Cemectp 2
Pasznen 1. OOuime cBeneHus 4 8 4 6
Pazgen 2. OcnoBHble TUIBI JaHHBIX C/CH++, 10 8 8
NepeMeHHbIE U BbIpakeHusi. bazoBbie 10
KOHCTPYKITUU CTPYKTYPHOTO TPOTPaMMHUPOBAHUS
Pa3znen 3. Opranu3zanus 1 BbI30B OANIPOTPAMM 6 6 6 10
Pa3nen 4. Yka3zateinn 1 MacCHUBEI 6 6 8 10
Paznen 5. Ctpoku B C 4 2 4 10
Pasnen 6. @aiinoBbIi BBOA-BLIBO 4 4 4 14
Hroro B cemecTpe: 34 34 34 60




Cemectp 3

Paszen 7. OCHOBBI OOBEKTHO- ] 8 6
OpPUEHTUPOBAHHOTO MPOTPAMMHPOBAHMSI.
Paznen 8. Tleperpyska omneparuii 4 4 10
Paznen 9. HacnenoBanue 10 8 10
Pasznen 10. Mepapxus ki1accoB BBOJ1a-BBIBOJIA 4 6
Pazznen 11. O6paboTKa UCKITIOYECHUI 4 6 10
Paznen 12. [llaGnonsl 4 8 17
Brimonnenue KypcoBoii paboTsI 17
Htoro B cemectpe: 34 34 17 59
Utoro 68 34 68 17 119

IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTCs B HENOCPEICTBEHHOM  BBIIIOJHEHUU
o0y4JaloIUMHUCA  ONpPENETICHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuuei
npodecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopepxaHue pa3aeiioB U TEM JICKIIMOHHBIX 3aHATHH.
Copepxanue pa3eiioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEICHO B TA0OIHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Home
p Haszeanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

paznena

Cemectp 2

1 1.1 Obuue cBeneHus o A3bIKax NPOrpaMMHUPOBAHUS

1.2 Ctpyxkrypa nporpammsl Ha C/C++. CriocoObl OMMCaHUs TPOTPAMMBI

2 2.1 Tuns! gansabix C/C++. BHyTpeHHee npeacTaBlIeHne JaHHbBIX
2.2 IlepeMeHHbIE U BbIpAXKECHUS

2.3 Omneparus nprcBauBaHusl. SIBHOE U HESIBHOE MTPEOOPa30BAHNUE TUIIOB.
Beipaxenusi.

2.4 YcnoBHBI| oniepaTop U onepaTop BbiOopa
2.5 Iukasl. OnepaTopsl epeiadu yIpaBJIeHUs

3 3.1 O6bsaBnenue u onpeneneHue pyHkuui. Ilepenaya napameTpoB B QyHKIIHIO

3.2 [TapameTps! GyHKIMIA cO 3HAYEHUAMU 110 yMon4aHuto. [leperpyska ¢GyHKIHA.
OYHKIMH ¢ IEPEMEHHBIM YHCIIOM ITapaMeTPOB

3.3 dynkuug main. 3amyck UCHOJIHAEMOro (aiiyia 13 KOMaHAHON CTPOKU

4 4.1 Vxazarenu u ccbUIkH. J{mHaMudeckoe BoeiaeneHue mamsata C/C++
4.2 OgHOMEPHBIE 1 MHOTOMEPHBIE MACCHUBBI.

4.3 JluHaMu4ecKkoe BbIICJIEHUE MTaMSITH 1101 MacCUBbI. TUNOBBIE QYHKIIUN
00pabOTKH MacCHBOB

5 5.1 IlpeacraBneHue TEKCTOBBIX JaHHBIX. THUIOBBIE AITOPUTMBI 00PabOTKH CTPOK
5.2 ®yHKIMYU CTaHIAPTHOM OMOINOTEKH 7151 pabOThI C CHMBOJIAMU U CTPOKaMHU

6 6.1 Tumns! gaitnoB u pexumsl paboTel. CTaHapTHas 6MOIMOTEKa BBOIa-BbIBOIA
a3pika C

6.2 daitnoBsie nOoTOKU C++




Howme
p HaSBaHI/Ie nu co;[epxcaHHe pa3nen013 1 TEM JICKIITMOHHBIX 3aHATUU
pasnena

Cemectp 3

7 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO IPOTPaMMHUPOBAHUS

7.1 OcuoBusbie mousTUst OOIT: abcTpakius, HHKAMCYIISINS, HACIeI0OBaHHE,
nouMopu3m.
7.2 Knaccol. Cunrakcuc oowsBienus. Moaudukaropst gocryna. CeTTopsl U

rertopbl. Co3aaHNe YK3EMILISIPOB KJIACCOB, CCHUTKH U YKA3aTeIH Ha OOBEKTHI.
Crartuueckue 1 HECTaTUUECKHE YICHBI Ki1acca.

7.3 Koncrpykropsl. HazHaueHne KOHCTpYKTOpOB. KOHCTPYKTOP MO yMOJTYaHUIO,
KOIUPOBaHUs, ¢ mapamerpamu. Jlectpykropsl. Ha3HaueHue aecTpyKTOpOB.

8 [Teperpy3ka onepauuii

8.1. Mexanusm neperpysku onepanuil. Cunrakcuc neperpysku. [IpaBuia
neperpys3Ku.

8.2. Ileperpyska yHapHou onepanuu. [leperpy3ka OMHapHON Onepary.

9 Hacnenosanue

9.1. OnunouHoe HacnenoBanue. CUHTAKCUC OOBSBICHUS IPOU3BOIHOIO Kiacca.
VYnpasieHue 10CTynoM B IPOU3BOJHOM KJIACCE.

9.2. KOHCTPYKTOpPHI M IECTPYKTOPHI IIPH HACIEOBAHUH.

9.3. Ha3snauenne MHOKECTBEHHOTO HacieqoBauud. OurmndKka HeOJHO3HAYHOCTH.
ITpoGieMbl MHOXKECTBEHHOT'O HACIICIOBAHHUSI.

9.4. Bupryanbhble QyHKIUUA U TOTUMOPHU3M.

9.5. Hucro BupTyanbHble pyHKIMHU. BupTyansHble 0a30BbIe KI1ACCHI.
BupryanpHo€ HacieqoBaHuUE.

10 Hepapxus knaccoB BBOJA-BbIBOJA

10.1. bubmuoreka BBoaa u BeiBoma C++. ba3oBerii ki1ace 10S. OOBEKTHI
CTaH/IaPTHBIX YCTPOICTB.

10.2. BBoJ BCTpOEHHBIX TUIIOB. BBIBO BCTpOeHHBIX TUIIOB. [lepeonpenenenue
OIIepaTOpPOB BBOJIA M BHIBOJA JUISI TOJIH30BATEICKUX THIIOB.

11 O06paboTka UCKITIOUEHU I

11.1. Mexanu3m o0pabOTKM UCKITIOUUTENbHBIX cuTyaruil. Coznanne
COOCTBEHHBIX HCKJIIOUEHUH.

11.2. Uepapxust kj1accoB UCKIIOUEHUH cTaHnapTHoi oubnmuoreku C++. Co3nanue
COOCTBEHHOT0 KJIacca MCKJIIOUYEHHUH.

12 [Ta610HBI
12.1. IlTa6nons! pynkuuit C++. [laGnons! k1accoB. CHHTaKCUC OOBSIBICHUS.

12.2. YauBepcalibHasi THUIIMAIN3alKs U CIUCKU MHUIManu3auuu. KiroueBoe
CJIOBO auto.

12.3. KonTeitneps! u 000011eHHBIE aropuTMBL. [locnenoBaTenbHble KOHTEHHEPHI.
AcconiaTuBHbIE KOHTEUHEPBI.




Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

4.3.

[IpakTrueckue (CEeMHUHAPCKHUE) 3aHATUS

TeMbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBEACHBI B TaOJHIIE 5.

N3 Hux
Ne N Popmer T €MKOCTb, | IPaKTHYECKOM Ne
TeMBI IPaKTUYECKUX 3aHATHH | MPaKTHYECKUX pyxo | TP azzeina
/T P p " (dac) MOJATOTOBKH, p
3aHATHI JIUCII.
(gac)
Cemectp 2
1 | Biok-cxembl. OCHOBHBIE Pewenue 3amau 2 1,2
o0o3HaueHud. Pemenue 3amad ¢
ITOMOII[BIO YCIIOBHOT'O OIepaTopa
2 | Brok-cxemsl u anroputMmsl. Llukn | Permenue 3amau 2 1,2
C mapamMeTpoM
3 | buok-cxemsr u anroput™sl. Llukn | Perenue 3amay 2 1,2
C MPEAYCIOBUEM
4 | binok-cxemsl 1 anroput™sl. Llukn | Permenue 3amad 2 1,2
C MOCTYCIIOBUEM
5 | 3HaKOMCTBO CO cpenoit KomnbrorepHsbrit 2 1
pa3paboTku Microsoft Visual IPaKTHKYM
Studio. Co3manne HOBOTO
MPOCKTA U 3aITyCK
6 | Omnaaka nmpoekTa B cpeie KomnbrorepHsbrit 2 1
Microsoft Visual Studio. IPaKTUKYM
IlomiaroBoe BBITIOJIHCHHUE
MPOTPAMMBI B PSKUME OTIIAJIKH.
Touku ocraHoBa
7 | bubanoreka MaTeMaTHYEeCKUX Pemenue 3amay u 2 2
¢dynkuit cmath. OcobernocTn KOMITbIOTEPHBIN
BBIMOJIHEHHS apU(PMETHICSCKUX IPaKTHKYM
OTIepaIT|ii JUTs pa3IMYHBIX THITOB
JTaHHBIX. Berancnenune
TPUTOHOMETPUICCKUX
BbIpa)kKeHUU. TOYHOCTH
BBIYHCJICHHI.
8 | Hanucanue onbimnorexu Pemntenue 3agad u 2 3
MOJIb30BATEILCKUX (HYHKIIUH. KOMITBIOTEPHBIN
[MoxkouyeHre 6UOTUOTEKH. IPAKTHKYM
[poToTumnsr GyHKINHA.
3arosoBouYHbIE (aWIbI.
9 | KonrponbHas pabota Nel Pemenue 3amauy, 2 1-3
TEOPETUYECKUE
BOIIPOCHI
10 | ®opmarrpoBaHHbIi BBOA-BBIBOJ. | KOMITEIOTEpHBIN 2 1,2,6
®maru u (bOpMaTprrOH_[I/Ie IpaKTUKyM
GbyHKIMU. MaHUTYJISITOPBI.
BBO-BBIBOJI IAHHBIX B
Pa3INYHBIX CHCTEMAaX CUHUCIICHHS.
OcobenHocTH BbIOOpa THNA
11 | OGbsiBiEHNE U ONpeeeHHe KoMnbroTepHsbIii 2 3
(dhyHKIHA, 006J1aCTH BUTUMOCTH HPaKTHKYM

¢yHkuuii. opManbHbIe U
(akTHUECKHE TapaMeTpbl
dbyHKIIH




N3 Hux
DopMBbI | Ne
No N Tpyr0eMKOCTb, | TpaKTUYECKOU
Tembl MPaKTUYECKUX 3aHATUNA | MPAKTUUYECKUX pasnena
/1 o (dac) MOJITOTOBKH,
3aHATHI JIACII.
(Jac)
12 | Cratuueckue ¥ IMHAMUYECKHE Kommbsrorepnsii 2 4
maccuBbl. [lepegaya maccuBOB B IPAKTUKYM
Ka4eCcTBE MapaMeTpOB.
3arnoHeHEe MacCHBa
CIy4ailHBIMU 3HAYCHUSIMU
13 | Yka3arenu U CCbUIKH. Pemrenue 3agay u 2 4
OOpariieHue K 3JIeMEHTaM KOMIBIOTEPHBIH
MaccHBa 4epe3 yKa3aTeu. IPaKTHKYM
OO6pareHns K mepeMeHHbIM
4yepe3 yKa3aTesH M CChLUIKH.
14 | Tunoseie pyHKIMU 00pabOTKU KommnbrorepHsiii 2 5
CTpPOK: pa60Ta CO CTpOKaMH Kak C IIPaKTUKYM
MacCHBOM CHMBOJIOB
15 | OcoOeHHOCTH AUHAMUYECKOTO KomnbrorepHblit 2 4,5
BBIACJICHUS ITaMATH. HpaKTI/IKyM
OGHapy)KeHHE YTEUEK MaMSITH.
16 | Pabora c daiinamu. Paznuunsie KomnbrorepHblit 2 6
BapHaHThI 00PA0OTKU TEKCTOBBIX IPaKTHKYM
(hatinos
17 | Konrponsnas pabora Ne2 Tectel, penienue 2 1-6
3aja4
Bcero 34
4.4. JlaboparopHble 3aHATUS
Tewmbl 1ab0opaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh IPUBEIACHBI B TabIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 aux } No
No Tpy10eMKOCTh,| TPaKTUYECKON
HaumenoBanue 1abopaTopHbIX paboT pazzena
n/m (uac) MOATOTOBKH,
JTUCII.
(gac)
Cemectp 2
1 | BBogHOe 3aHATHE, HHCTPYKTaX I10 TEXHHUKE 2 1
0€e30MacHOCTH
2 | BoruncneHne MaTeMaTH4eCKUX BBIPAKEHUI 4 1,2
3 | Onpenenenue momnagaHus TOYKH B 00J1aCTh 4 2,3
4 | I[IporpaMMupoBaHUe TOPA3PSAIHBIX OMEpAIIUN 4 2
5 | Beluucnenue KycouHou pyHKuuu 4 2,3
6 | O6paboTKa YHCIOBBIX MOCIEIOBATEIILHOCTEH 4 3,4
7 | O6paboTKa YUCITOBBIX MATPHIL 4 3,4
8 | O6paboTKa TEKCTOBBIX JaHHBIX 4 3,5
9 | O6paboTKa naHHBIX B (haitinax 4 3,6




N3 Hux Ne
No Tpyn0eMKOCTb,| TPaKTHYECKON -
HaumenoBanue nabopaTopHbIX paboT pazznena
/1 (gac) IMOJTOTOBKH,
JICII.
(dac)
Cemectp 3
I | Kmacesr. Onpenenenne meTonoB kacca. IIpasa 4 7
JOCTyTIA.
2 | Co3nanme KIacca ¢ KOHCTPYKTOPAMH U 4 7
NeCTpyKTOpoM JlecTpyKTOpHI.
3 | Meperpy3ka oneparuii uepes METOIBI Kiracca. 4 8
[leperpyska ¢ UCIOJIb30BAaHUEM
NPYKECTBEHHBIX (DyHKIIUN
4 OIUHOYHOE HACIENOBAaHUE 4 9
5 | BupryanbHbie GyHKIHH 1 aGCTPAKTHBIE KIACCHI 4 9
6 O0paboTKa UCKITIOYUTEIBHBIX CUTYyaIuN 6 11
7 | Ucnonw3oBanue 0000IIICHHBIX AJITOPUTMOB 8 12
Bcero 68

4.5. BrImonHeHNE KypcoBOTO MPOEKTa/ KYpCOBOM pabOThI

lenp KypcoBoii paOOTHI: BBINOJHEHHE BCEX JTaloOB pa3pabOTKw,

OTIaAKu H

TECTUPOBAHUSL IPOrpPaMMBbl, a Takke O(pOpPMIIEHUS TEXHUYECKOM TOKyMEHTalUHd MO KypCOBOM

paboTe B COOTBETCTBUM C MHIUBUAYAJIbHBIM 33JaHUEM.
[IpumepHBbIe TeMBI 3a1laHUi HAa KypCOBYIO paboTy npuBeaeHsl B pazneine 10 PII/I.

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bupgsr camoctosTensHOR pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJICHBI B Ta6J'II/II_Ie 7.

Tabnuna 7 — Bunbsl camocToaTenbHON paboThl U €€ TPYA0EMKOCTh

Bun camocrosiTensHoi paboTh B:ZZO’ Cewmectp 2, uac Cemectp 3, yac
N3ydeHue TeopeTHuecKkoro MmaTepuania 74 40 34
qucturaHbl (TO)

KypcoBoe npoextuposanue (KII, KP) 10 10
[ToaroToBka K TeKyIieMy KOHTPOJIIO 15 10 5
ycneBaemoctu (TKY)
[ToaroToBKa K MPOMEKYTOUHOMN 20 10 10
arrectanuu (I1A)

Bcero: 119 60 59

5. IlepeueHb yueOHO-METOIUUECKOIO 00ECIEUEHUS
JUISL CAMOCTOSITEIbHON pabOoThl 00yUaONIMXCs MO TUCIHUILIHHE (MOIYJIIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
IL.II. pa3zaenoB 6-11.




6. [lepedyeHb MEYaTHBIX U DJIEKTPOHHBIX YUCOHBIX M3TaHUI

[lepeueHpb neyaTHBIX U SJEKTPOHHBIX YUEOHBIX M3IaHUH MpHUBeIeH B TadauIe 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TAHHIMA

KomyectBo
AK3EMILISPOB B
UlL{LIIJHE(ll)):[II))/ec bubnuorpaduueckas ccpiika 61/12(11;/10(1)\1?6
ANIEKTPOHHBIX
AK3EMILISIPOB)
Cabmuna, I'. B. [IporpammupoBanmue.
A3k CU : yuebnoe mocodue / I'. B.
Cabmuna, O. /. S npbIiHUKOB. -
) . o HoBocubupck : U3n-so HI'TY, 2023. -
https.//znanlumégl/read?ld—4796 134 c. - ISBN 978-5-7782-4964-6. - i
Tekcer : anextponHsiid. - URL:
https://znanium.ru/catalog/product/22465
52 (mara obpamenus: 18.05.2026). —
Pexxum mocTyma: mo moAmnucke.
C/C++. IIporpamMmmMupoBaHue Ha SI3bIKE
004.4 BBICOKOT'O ypoBHS : yuebnuk / T. A. 49
112 IlaBnosckas. - CI10. : ITMTEP, 2003. -
459 c.
004.432-B19 Bacunbes, A. H. Camoyuurtens C++ ¢ Otnen
IpUMepaMu U 3a7adamiu : [yueOHoe byHIaMeHTaIbH
nocobue] / A. H. Bacunnbes. - CIIO. : O TUTEPATyPHI
Hayxka u texnuka, 2010. - 480 c. —-30
URL: OOBEKTHO-OPUEHTHPOBAHHOE

https://e.lanbook.com/book/4935
47 (nata oOparteHus:
29.01.2026). — Pexum nocrymna:
JUISL aBTOPH3. TOJIb30BaTEIIEH.

MIpOrpaMMHUpOBaHUE : yueOHOe nocodue /
B. B. Jlozosckuii, E. H. llltpekep, E. C.
Hanunosud [u ap.]. — Mocksa : PTY
MUPDA, 2025. — 484 ¢. — ISBN 978-5-
7339-2498-4. — TekcT : SNEKTPOHHBIH //
JIaHb : 3JEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL:
https://e.lanbook.com/book/493547 (nara
oOpamenusi: 29.01.2026). — Pexxum
JIOCTYTIA: JIIsl aBTOPU3. MOJIb30BaTENIEH.

URL:
https://e.lanbook.com/book/4733
09 (nara oOpareHus:
18.02.2026). — Pexum nocryna:
JUIsS aBTOPH3. MOJIb30BATENCH.

Connarenxo, U. C. TlpakTuaeckoe
BBEJICHUE B SA3bIK IporpamMmmupoBanus Cu
: yuebHoe nocobue st By30B / U. C.
Connarenko, 1. B. Ilonos. — 2-¢ u3.,
crep. — Cankr-IlerepOypr : Jlans, 2025.
— 132 ¢. — ISBN 978-5-507-50834-

1. — Texct : anexTpoHHbIH // JlaHs :
ANEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/473309
(marta obpamenus: 18.02.2026). —
Pexxum noctyna: st aBTOpus.
MOJb30BaTENCH.

URL:
https://e.lanbook.com/book/1516

l'oponnss, JI. B. [Tapagurma
IpOrpaMMHPOBaHUS : yueOHOe mocodue




60 (mata oOpamieHus: st By30B / JI. B. T'opognsis. — 2-e u3n.,
29.01.2026). — Pexum nocrymna: | crep. — Cankr-IletepOypr : Jlanb, 2021.
— 232 c. — ISBN 978-5-8114-6680-

1. — TekcT : anekTpoHHbIH // JIaHb :
ANEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/151660
(marta obpamenus: 29.01.2026). —
Pexxum mocTyma: ajis aBTOpH3.

JUIsl aBTOPHU3. T10JIb30BaTEIICH.

II0JIb30BATEIEH.
https://lib.guap.ru/jirbis2/compon | KitrouapeB, Ajiekcanap AHATOJIbeBHY.
ents/ OcHoBbl iporpammupoBanus. OCHOBHbIE
com_irbis/pdf view/?425385 3Tanbl pa3paboTKH MPOrpaMM : yueOHOe

nocobue / A. A. Kimouapes, A. B.
TymanoBa, A. A. ®omenkona ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankr-IletepOypr :
Wzp-so I'VAIL 2024. - 96 c. : puc., Tab.
- bubmmorp.: ¢. 70 (13 Ha3B.). -

ISBN 978-5-8088-1919-1 : 105.85 p.

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(}OPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcoB HHGPOPMALMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHeT»
URL agpec Haumenosanue
https://znanium.ru/ DneKTpOHHO-0MOIMoTEeYHast cucTeMa Znanium
https://e.lanbook.com/ | DnexTponHo-0MbIMOTEYHAs cucTema JIaHb
https://pro.guap.ru/ Cuctema nmuunoro kabunera ['YAII

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIIEYEHHUS, HCIOJIB3YEeMOro NpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca MO AUCIUIIUHE.
[lepeueHp UCIIOIB3YEMOTO IPOTPAMMHOT0 00OecTieueHus mpecTasieH B Tabnuue 10.

Tabmuua 10 — ITepeueHb nporpaMMHOro o0ecredeHus

No /1t HanmenoBanue

1 Microsoft Windows OS (Ne809-3 ot 4.07.2017)

2 Microsoft Office 2019 (moroBop Ne278 ot 18.06.2020)

3 Microsoft Visual Studio Code (pacnpoctpansieTcsi cBOOOIHO)

8.2. [lepeueHp  MH(POPMAIIMOHHO-CIIPABOYHBIX  CHCTEM, UCIIOJIB3YEMBIX  TIIPH
OCYILECTBIIEHMH 00pa30BaTEIbHOrO MPOLEcca MO AUCIUIUINHE

[lepeuenp uCHONIB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBI€H B
tabmuie 11.

Tabmuna 11— Ilepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmorpeno



https://lib.guap.ru/jirbis2/components/
https://lib.guap.ru/jirbis2/components/

9. MarepuanbHo-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeLHOTO MpoIiecca 10 AUCIUILTUHE, IPEACTaBIeH B Ta0muel?2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaATbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)

1 | YueOHas aynuropus Ui IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO

TUIa
2 | YueOHas aynuropus Ui IPOBEIEHUS IPAKTUUECKUX U yi1. b.Mopckas, 1. 67,
1a00paTOPHBIX 3aHATHH OCHAIIEHHAs! ClIeLMaTU3UPOBAaHHON muT. A, ayn. 23-08, 23-
MeOeNbl0; TEXHUYECKMMH CPEJICTBAMU O0YUYEHHUS, CITyKAIIUMHU 09. 23-10
2

JUTSI TIpeIcTaBlIeHUs y4eOHoW nH(popMaIuy 00JIbIIoi
ayautopuu; nadopatopHsiM obopynoBanuem (II9BM,
00BEIMHEHHBIX B JIOKAJbHYIO BBIYUCIUTEIBHYIO CETh C
BBIX0JIOM B BbrunciutenbHyIo ceThb ['Y AIl u MnTepHer)

3 | Ayauropuu ajsi CaMOCTOSITETbHOM MOATOTOBKH yi. ['acremnno, 1. 15,
uT. A, ayn. 24-03, 24-
05;

MHTEPHET-KIIaCChI
6ubnnoreku yi. b.
Mopckas, 67, ayn. 12-
16,
ya. ['acremno, 15, ayn.
C-26,

yi. Jlencosera, 14,

ayn. 31-05

10. OueHoYHbIE CpesICTBA Ul IPOBEACHUS POMEXYTOUHON aTTeCTalluu
10.1. CocTtaB OIEHOYHBIX CPEACTBIUIA TIPOBEICHHS MPOMEKYTOUYHOW AaTTeCTalluu
oOyuyaromuxcs o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEICTB JIJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

Crucok BOMPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIC OUJIETHI™;
3agauu;

TecThl.

DK3aMeH

9KCHepTHa$I OIICHKAa Ha OCHOBEC Tpe6OBaHI/II\/’I K

Brinonnenue KkypcoBoii paboThl COJIEpKaHUIO0 KypCOBOUM pabOTHI 1O
JIMCLUILIMHE.

[Ipumeuanne: *sx3aMeHaIOHHBIE OMIIETHl (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIuIb! 15.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0ydarouMMuUCs MpUMEHsieTcs S5-0ajibHasi HIKana OLEHKU c(HOpMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIb30BaThCS
100-6annpHast  IIKajJia  MOIYJIBHO-PEHTHMHIOBOM  cuCTeMbl ~ YHUBEpPCUTETa,  IpaBHiia
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
'VAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIIUH

\ Or1eHKa KOMITETEHITH XapakTeprcTrKa ChOpMHUPOBAHHBIX KOMITETECHITHIA




5-OajuIbHAs IIKana

COTIIMYHO»
Ga4YTCHO»

OOyyarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOWJI MPOTPAaMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1araeT;

— ONMUPAsICh HAa 3HAHWUS OCHOBHOM W JIONMOJIHUTEIBHOW JIMTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbBIC MOJOXKEHHUS C MPaKTUYECKOU
NeSATEILHOCTHIO HAIIPaBJICHUS;

— yMei0 000OCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC M HJICH,

— JIeJaeT BBIBOJIBI U 0000IIECHHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUaTH3UPOBAHHBIX TTOHITUH.

— npaBmIbHO BeINOJHUI OT 90% 10 100% TecTOBBIX 3aJaHUM.

«XOpoHIo»
(GavTCHO»

OO0yuarormuiics:

— TBEpJI0 YCBOWJI MMPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYECKOW JESITEIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CIIEIUAIN3UPOBAHHBIX MMOHITHH.

— IpaBuJIbHO BBIMOJIHII OT 70% 110 89% TecTOBBIX 3a/1aHUA.

«YJIOBJICTBOPUTEITLHO
«3AYTCHO»

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYHIECTBY HM3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTyphl;

— JIOIYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHHUS B HPAKTUYECKOM MPUMEHEHUH 3HaHWUU
HaIlpaBJICHNUS,

— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHHUS;

— 3aTpyAHSETCS B (OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJIAJECET CUCTEMON CIIEHUAIN3UPOBAHHBIX IIOHATHM.

— IpaBUWJIbHO BBHIMOIHWI OT 51% 110 69% TecTOBBIX 3a/1aHUM.

«HCYOOBJICTBOPUTCIILHOY
«HEC 3a4TCHO»

— oOyyJaronuiics He YCBOMJ 3HAYMTEIbHOH YacTH HPOrpaMMHOIO
MaTepHaa,

— JIOTyCKAeT  CyNMIECTBEHHbIE  OIMMMOKHM W  HETOYHOCTH  TIpH
paccMOTpeHHH PoOIeM B KOHKPETHOM HalpaBJICHUH,

— UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUN 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAy4HbIE MTOJIOKECHMUS;

— He (popMyIHpPYET BHIBOJOB U 000OLICHHIA.

— MPaBWJILHO BBINOJHWI MeHee 51% TecTOBBIX 3aJaHUH.

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaTEpUAIIbI.
Bomnpocs! (3agaun) Ui s5K3aMeHa rpeJcTaBieHsl B Tadnuue 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
Ne /it Ilepeuenp BonpocoB (3a7au) i SK3aMeHa HHKATOPA
2 cemecTp
1 YPOBHH 53bIKOB IPOIPAMMHUPOBAHUS OITK-6.3.1
2 OcHOBHBIE 3Tambl Pa3pabOTKU MPOrPaMMHOI0 IPOIYKTa OINK-4.3.1
3 CrpykTypHOE IporpamMmmupoBanue. I [puHIune! cTpykTypHOIro OIIK-6.3.1
POrPaMMHPOBAHUSI.
4 Azpik C/C++. O6mme cBeACHUS U XapaKTepUCTHKa si3bIka, cocTaB sizpika | OI1K-6.3.1
5 Anroputm. Crioco0bl 3anucu anroputma (6J10K-CXeMbl, CeBAOKO, ...) | OIIK-4.3.1
6 CrpykTtypa nporpammsl Ha si3bike C/C++. [Ipumep mpocroit OIIK-6.3.1
POrpaMMBl.
7 [IpuHIMIIBI THOW3AaLKUK TaHHBIX. MlepapXus MPOCTHIX TUIOB JAHHBIX. OIIK-6.3.1




Kon

Ne i/t [Tepedyens BompocoB (3a1av) 115 IK3aMeHa HHKaTOpa
? CranpapTHble THIBI TaHHBIX. Tabnuna xapakrepuctuk. OcodeHHOCTH OIIK-6.3.1
BBIOOpA THUTIA.
9 SIBHOE 1 HesiBHOE mpeoOpa3oBanue TUTIOB. [IpaBuia npeoOpa3oBaHus OIIK-6.3.1
THUIIOB.
10 [lepeMeHHbIE U KOHCTAHTbI OITK-6.3.1
11 Koncrantel. Criennanbabie cuMBoIIbl. KBasmmdukarop const. OIIK-6.3.1
12 Tunsl gaHHBIX, oNpeaesseMsble ojib3oBareneM. [lepeuncisiemblii TUIT OIIK-6.3.1
(enum)
13 CtpyKTypsl (Ha3HaUE€HUE, CHHTAKCHUC, HCIIOJb30BAHKE, ONIEpaTop -> ) OIIK-6.3.1
14 Ob6nacTh BUAMMOCTH IEPEMEHHBIX OITK-6.3.1
Omneparnuu (kaaccudukaius, 0COOCHHOCTH 3aIucH, TabInIa OIIK-6.3.1
15 npuopureroB). [loHsATHE acCOLMATUBHOCTH, IPUOPUTETA, PA3SMEPHOCTH.
Omnepanus sizeof.
16 Apudmernueckue onepaiu OIIK-6.3.1
17 Jlornyeckue onepaiyu u onepanyu CpaBHEHUS OIIK-6.3.1
18 [Topa3psiaHble onepanuu OIIK-6.3.1
19 Onepanus nprcBanBaHusl (CHHTaKCHUC, JIOTUKA pabOThI, IOJTHAS U OIIK-6.3.1
cokpaménHast hopMa, MOPsI0K BHIIOIHEHUS, TPUMEPHI)
20 Tepuapnast onepauus ?:. OTan4ue OT YCIOBHOTO OIlEpaTopa OIIK-6.3.1
21 Omneparopsl s3bika C. [lycToii oneparop, COCTaBHOM onepaTrop OIIK-6.3.1
2 VYcnoBuslii onepatop. CBsi3b MEXIy HECKOIBKUMH YCIOBHBIMU OIIK-6.3.1
OIIEpPaTOPaMHU U CJIO’KHBIMU JIOTHYECKUMU BBIPAYKECHHUSIMU.
” Oneparop BbIOOpa (CUHTAKCHUC, JJOTHUKA padoThl, mpumep). OnepaTop OIIK-6.3.1
break
24 [uka ¢ npeaycnoBueM. LMK ¢ IOCTYCIOBUEM. OIIK-6.3.1
25 [Mukn ¢ mapamerpoM. B3anMo3aMeHsAE€MOCTh LIMKIIOB. OITK-6.3.1
26 Omnepatopsl epeauu ympasieHus goto, break u continue OITK-6.3.1
27 VYkazarenu OIIK-6.3.1
28 Ccpuiku. Paznnune Mexay yKa3zaTelsiIMU U CChIIIKaMU OITK-6.3.1
29 OpnoMepHble MaccuBbl. THIOBbIE aITOPUTMBI 00PaOOTKH MACCHBOB. OIIK-6.3.1
30 JIByMepHBIE MaCCHUBBI OITK-6.3.1
31 MaccuBbl U UX CBS3b C yKazarenasiMu. AnipecHas apupMeTHka OIIK-6.3.1
32 Ilepegaua MaccMBOB B KauecTBE apaMeTpoB (PYHKIMH OITK-6.3.1
33 Konnenmus namsitu. Onepanuu 11 paboTsl ¢ fuHamudeckoid namsateio | OITK-6.3.1
34 [ToanporpamMmsl (CHHTaKCUC, BUABI HOAIPOrpaMM, KOHTEKCT, IPUMED) OIIK-6.3.1
35 OOssBieHuE U onpeaeneHue pyHkuui. Onepartop return OITK-6.3.1
36 Crnioco0bl nepeiayu mapameTpoB B PYHKIUIO OIIK-6.3.1
37 Crioco0bl nepeiaun 3Ha4eHUs U3 OAHOM (PYHKIIMH B APYTYIO OITK-6.3.1
38 [TapameTpsl QYHKLIMU CO 3HAYSHUSIMU 110 YMOJTYAHUIO OIIK-6.3.1
39 QDYHKINHU ¢ NIEPEMEHHBIM YHCIOM IMAPaMETPOB OIIK-6.3.1
40 [eperpyska ¢pyHKuui OITK-6.3.1
41 Oyukiwmst main(). Ilepegaua napamMeTpoB B QYHKLHKIO main. OIIK-6.3.1
47 IIpencraBienue cTpok B s3bIkax nmporpaMMmupoBanus. Ctpoku B C. OIIK-6.3.1
OCHOBHBIE AITOPUTMBI 0OPAOOTKH CTPOK.
43 Pabota ¢ cumBotamMu. OCHOBHBIE (PYHKIIUM CTaHIAPTHOW OMOIHOTEKH OIIK-6.3.1
<cctype>.
44 Pa6oTa co crpokamu. OCHOBHbIE (PYHKLIMU CTAaHAAPTHON OMOIMOTEKH OIIK-6.3.1
<cstring>.
45 daitnoBbeIl BBOI-BBIBOA. CTaHgapTHAs OMOIMOTEKa BBOJA-BBIBOIA OIIK-6.3.1




Kon

Ne i/t [Tepedyens BompocoB (3a1av) 115 IK3aMeHa HHKaTOpa
(cstdio). TunoBble anropuTMBI 00PaOOTKHU (ailsioB.
46 [ToTokoBsIii BBOA-BBIBOI. DaitnoBbie mOTOKH (fstream). Tunossie OIIK-6.3.1
IrOpUTMBI 00pabOTKH (hailyioB.
47 [ToTokoBbIi BBOA-BBIBOI. OCHOBHBIC (DYHKIIMU YIPABJICHHS BBOJAOM- OIIK-6.3.1
BBIBOJIOM OuOJIMOTEKH <iostream>.
43 [ToTokoBbIi BBOA-BBIBOI. DOopMaTHpOBaHNE JaHHBIX ((PYyHKIIUH OIIK-6.3.1
(dhopMaTUPOBaHUS U MAHUITYJISITOPBI).
49 OcHoBHbIE (YHKIIMH YIPABJICHHS BBOJOM-BBIBOJIOM <cstdio> OIIK-6.3.1
Ne n/n Ilepeyennb 3a/1a4 AJs IK3aMeHa
1 Omnpepenutsb pa3mep daiina B Oaiitax OIIK-6.V.1
2 [TogcuuTath YnCII0 CTPOK B (haiise OIIK-6.V.1
3 CkomnupoBath COJIeP)KUMOE M3 TIEpBOro (haiiaa BO BTOPO OIIK-6.Y.1
4 Hanucats QyHkuuio, kotopas youpaer U3 TeKCTOBOro (Qaiina Bce OIIK-6.Y.1
COIJIACHBIE U 3aMMCHIBAET JIaHHbIE B HOBBIN (haiin
5 Jlano ums daiina. B ¢atine nBa croa0ma ¢ yuciaamMu: HaWTH CpPeIHEES OIIK-6.Y.1
apu(METHIECKOE B KQKIOM CTOJIOIIE M BRIBECTH PE3YJIbTAT HA DKPAH
6 B 3amanHom aiisnie noMeHATh NopsAa0K OalT Ha 0OpaTHBIN OIIK-6.Y.1
7 B cTpoke HaliTH cJ10BO HAMOOJIBIIICH JITTUHBI OIIK-6.Y.1
8 [ToicunTaTh KOJMYECTBO CHMBOJIOB B (paiisie OIIK-6.Y.1
9 IToacunTaTh KOJIMYECTBO CJIOB B (haitsie OIIK-6.Y.1
10 HaiiTu nelicTBUTENbHBIE KOPHU KBAJIPATHOIO YPAaBHEHUS OIIK-6.VY.1
1 BoIsicHUTB, IPUHAANIEKUT JIM TOUKA C KOOpAUHATAMH (X, ) KPYTY OIIK-4.VY.1
paauyca » ¢ IEHTPOM B Hayajie KOOPAMHAT. OIIK-6.VY.1
Apudmernueckue AeHCTBHS HAJl YUCIAMH IPOHYMEPOBAHBI OIIK-4.VY.1
12 cienyromum odbpazom: 1 — cioxenue, 2 — BbIUUTAHUE, 3 — OIIK-6.VY.1
yMHOXeHHe, 4 — nenenue. /lan Homep neicTBus U 1Ba uncia A u B.
BrInoaHUTE Ha YKMCIaMU YKAa3aHHOE JIEHCTBUE U BHIBECTH PE3YIIbTaT.
JHano BemectBeHHOE uncio A u nenoe unciao N (> 0). BeiBecTu Bce OIIK-4.VY.1
13 uensle crenenu ynucia A ot 1 1o N. ®yHKIMI0 BO3BECHUS YUCIIA B OIIK-6.Y.1
CTENEeHb HaIMCcaTh 0€3 MCIOIb30BaHMs OMOIMOTeKH cmath
OIIK-4.V.1
14 Hamucars nporpamMMy, BEIYUCISIONIYIO (aKTOpHal BBEJICHHOTO YHCIA. OIK-6.Y 1
15 Hamucars QpyHKIIHMIO COPTUPOBKM MaccHBa OIIK-4..1
OIIK-6.Y.1
Jano Tpé€x3HayHOe 4nciao X. Hanummure oneparop npucBanBaHus, OIIK-4.V.1
16 KOTOPBIH B IEPEMEHHYIO Y COXpaHUT cymMmy Ludp uncna x. [Ipumep: OIIK-6.VY.1
x=507,y=12.
Hanucats QpyHkuuio, koTropas BO3BpallaeT 3HauyeHue true, eciiu B OIIK-4.V¥.1
17 3amanHOM MaccuBe int M[10] HeT HyJIeBBIX 2I€MEHTOB, U false — B OIIK-6.V.1
MIPOTHBHOM CITy4ae.
Jano ymcino x tuna unsined short. [TomeHsTh MecTamMu cTapui 1 OIIK-6.VY.1
18 MIIaAImMi OalThl urciia. BBOI-BBIBO OCYIIECTBIISIETCS B
IIecTHaIaTepUIHON cucteme cuncneHus (Hanpumep: A18F -> 8FAT1)
BriBecTH Ha 5KpaH 3ariaBHble OyKBbI JaTUHCKOTO andaBuTta U ux koasl | OIIK-6.VY.1
19 B JIECATUYHOM, IIECTHAIATEPUYHON U BOCBMEPUYHOM CUCTEME
CUHCIICHHUSI.
20 Hanucats nporpammy, Kkotopasi OyeT BEIBOJUTH Ha SKpaH JABOUYHOE OIIK-4.Y.1
MPEACTABJICHHUE 33JJaHHOTO 11€JIOr0 YUCa OIIK-6.Y.1
21 Hanummre QyHKIMIO, KOTOpasi MEHsIET MeCcTaMH 3HaueHus AByX nenbix. | OIK-6.Y.1




Kon

Ne i/t [Tepedyens BompocoB (3a1av) 115 IK3aMeHa HHKaTOpa
B kauecTBe THIa mapamMeTpoB UCHOAB3YHTE int*. Hanummre apyryro OIIK-6.B.1
(GYHKIUIO C TEM K€ Ha3HAUYE€HUEM, HCIIONb3Ysl B KaueCcTBE THIa
napamMeTpoB int&.

2 Hammcarp GyHKIIHIO, KOTOpas KOMUPYET CTPOKY B IPYTYIO CTPOKY OIIK-4.V.1
3a/IaHHOE KOJIMYECTBO pa3 OIIK-6.Y.1
23 Hammcarp GpyHKIHIO, KOTOpAs BBIICISACT U3 3aJaHHOM CTPOKHU OIIK-4.VY.1
MIOJICTPOKY 33JJaHHOM JUIMHBI, HAUMHAS C 33JaHHOU IO3UIUU OIIK-6.VY.1
3 cemecTp

1. | OOII — onpenenenne. OcHoBuble nousATuss OOII: Abcrpakuus, OIIK-6.3.1
HacJIeJOBaHHe.

2. OOII — onpenenenue. OcHoBuble oHsTUSA OOI1: UHKancynsamms, OIIK-6.3.1
noJimMopdusm.

3. OOII — ocHoBHbIe TpuHITUIIEL. OnpeeneHue Kiaacca, oobekra. Mx OIIK-6.3.1
B3aMMOCBS3b MEXIY COOOM.

4. C++ - [IpoctpanctBa uMeH. OOBSABICHUE U CITIOCOOBI UCTIOIB30BAHUSL. OIIK-6.3.1

5. C++ - kacchl MaMATH. OIIK-6.3.1

6. C++ - YauBepcabpHas HHUIIMAIU3anus. VHUIManu3amnus mno OIIK-6.3.1
YMOJIYaHHI0 0a30BbIX THIIOB.

7. | Peanu3zanus kinaccoB B C++. OObsBICHHE U ONIpe/IeTIEHUE Kilacca. OIIK-6.3.1
JlanHble-usieHbl U PYHKIMH-YWICHBI Kiacca.

8. | Peaymsamms kimaccoB B C++. Kiace, crpykrypa, oobenunenue (class, OIIK-6.3.1
struct, union) OCHOBHBIC OTJIMYHS.

9. | Peanmu3anus kinaccoB B C++. IIpaBa nocTyma K 4wieHaM Kiiacca. OIIK-6.3.1

10. | Peanimzanus kinaccoB B C++. [py3ss kiacca. (HUpyxectBennbie kinaccsl | OITK-6.3.1
U QYHKILUN).

11. | Peamu3anus kinaccoB B C++. Ileperpyska GpyHKIUI-1I1€HOB. OIIK-6.3.1

12. | Peanuzanus kmaccoB B C++. CTaTHUECKHE U HECTATUYECKUE YJIECHEL. OIIK-6.3.1

13. | Koncrpykropsl. KOHCTpYyKTOpPBI IO YMOIYAHHIO. OIIK-6.3.1

14. | KoHcTpykTopsl. MHULIMATU3UPYIOLIUI KOHCTPYKTOP, CIIUCOK OIIK-6.3.1
WHUIMAIA3AIMHA U KOHCTPYKTOP KOMUPOBAHUSI.

15. | Koncrpykropsl. KoHcTpykTop nepemenieHusl. OIIK-6.3.1

16. | Hectpykropsl. Haznauenue nectpykropa. Bupryansnsie gectpykropsl. | OITK-6.3.1

17. | Aectpykropsl. Mcnonp3oBanue nectpykropos. Ilopsanok yanuroxenus. | OITK-6.3.1

18. | Peanmuzanus kimaccos B C++. Ykasarenn Ha 00beKTEL. YKazareins this. OIIK-6.Y.1

19. | Peanu3zanus kinaccoB B C++. Ykazarenu Ha WICHBI Kiacca. OIIK-6.Y.1

20. | Peamm3zanus kiaccoB B C++. 1llaGnons! knaccos. [lapamerpusanus OIIK-6.Y.1
111a0JIOHOB KJIaCCOB.

21. | Peanu3zanus knaccoB B C++. 1llabnons! knaccoB. Criennanu3anus OIIK-6.VY.1
111a0JIOHOB KJIaCCOB.

22. | Peanuzamus knaccoB B C++. Ileperpyska onepatopos. OIIK-6.V.1

23. | Peanu3anus kinaccoB B C++. OneparopHblie (yHKIIMH B IPOCTPAHCTBE OIIK-6.VY.1
MMEH U KaK WIEHBI Kjlacca.

24. | Peanu3zanus knaccoB B C++. OnepaTopsl BBOJa-BbIBOJA. OIIK-6.VY.1

25. | Peanu3anus knaccoB B C++. Ileperpy3ka onepatopoB nmpeobpazoBanus | OIIK-6.VY.1
THIIOB.

26. | Peamu3anus kinaccoB B C++. Oneparop siBHOTO (explicit) OIIK-6.VY.1

peoOpa3oBaHus TUIIOB.




Kon

Ne i/t [Tepedyens BompocoB (3a1av) 115 IK3aMeHa HHKaTOpa

27. | Peanuzanus Hacnenosanus B C++. OnuHouHoe HacnenoBanue. Obnacts | OIIK-6.VY.1
BHUJIMMOCTH YWJICHOB KJlacca.

28. | Peanu3zanus HacnenoBanus B C++. MHOXECTBEHHOE U BUPTyaJIbHOE OIIK-6.VY.1
HacJeJOBaHHe.

29. | Peanu3zanus nonumopdusma B C++. BupTyanbHbie QyHKIHH. OIIK-6.VY.1

30. | Peanmu3anus nonumopdusma B C++. AGCTpaKTHBIE KIIACCHI. OIIK-6.V.1
OrpanuyeHus Ha UCIOJIb30BaHUE A0CTPAKTHBIX KJIACCOB.

31. | Uckmouenus. Kontponupyemslii 610k onepanuii. Onepanus reaepanun | OITK-6.B.1
uckioueHus (throw).

32. | Uckmouenus. Peanuzarus oOpaOOTKH UCKITIOUYUTEIBHBIX CUTYAITHH. OIIK-6.V.1
BrnoxxeHHbIE KOHTPOJUPYEMbIe OJIOKH ONEepaIii.

33. | Uckmouenus. Knacchl crangapTHON OMOIHOTEKH 1)1 00pabOTKH OIIK-6.B.1
HCKJIIOUYCHHUI.

34. | C++ - Tum auto. OIIK-6.B.1

35. | C++ - nnanazonnsiit nukia for (...). CuHTakcuc, IpUMeHEHHe. OIIK-6.B.1

OIIK-6.3.1

36. | C++ - KimoueBoe cnoBo decltype, Ha3HaueHue. OIIK-6.B.1

37. | C++ - [lepeuncienus ¢ OrpaHUYCHHON 00JIACTHIO BUAMMOCTH. OIIK-6.B.1

38. | CrangaptHas 6ubauorexa C++. bubianorexa BBOa-BbIBOIA. OIIK-6.B.1
HasHnaueHune, OCHOBHBIE KJIACCHI.

39. | CranngaprtHas 6ubnanoreka C++. Konrelineps! (MOHATHE), TPUHIIUITHI OIIK-6.B.1
WCIIOJIh30BAHUSI.

40. | CrannaptHas 6ubnuoreka C++. HMrepaTopsl (HOHATHE), BUBIL. OIIK-6.B.1

41. | CrannmaptHas oubnuorexka C++. IlocnemoBareabHbIe KOHTCHHEDHI. OIIK-6.B.1

42. | CrannaptHasa 6ubnuoreka C++. AcconuaTUBHbIE KOHTEHHEPHI. OIIK-6.B.1

43. | CrannaptHas 6ubnuoreka C++. HeynopsmoueHHbIE acCOIMAaTUBHbBIC OIIK-6.B.1
KOHTEHUHEPHI.

44. | CrannaptHas 6ubnuoreka C++. PabGoTa co cTpokamMu CUMBOJIOB. OIIK-6.B.1

Bomnpocs (3agaun) ans 3aueta / nud@. 3auera npeacrapieHsl B Tadbaune 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera
Kon
Ne n/n Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera HHKATOPA

Y4eOHbIM [JITAHOM HE NPEeAYCMOTPEHO

IlepedyeHpb TeM Ui BBIMOJIHEHUS! KypCOBOTO MPOEKTa/ KypcoBO paboOThI NMpEACTaBIECH B

Tabymue 17.

Tabmuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO MTPOEKTUPOBAHUS/BBIIOIHEHHUS] KypCOBOM pabOThI

Ne
/o

[IpumepHBIii nepedeHb TeM IS BBITOJIHEHUS KypPCOBOM pabOThI

1 | [IpenmerHas o0nacTh — «Y4eT ycrieBaeMOCTH CTYZEHTOBY.

JlanHble 00 0JJHOM cTyAeHTe XxpaHsaTcs B cTpykType ¢ umeneM STUDENT, conep:xarieit
CJIEYFOIIHE TTOJIA:

e (amunus U UHULIMATIBL,

e HOMEp IPYIIIIL;

®  yCIeBaeMOCTh (MAacCCHB U3 ISTH 3JIEMEHTOB).




/o

[IpuMepHBIil mepeueHb TeM JJI BBIMTOJTHEHUS KYPCOBOM pabOThI

CHnuCoOK CTYJICHTOB OpraHM30BaH B BUJIE JIMHEHMHOIO CIIHUCKA.
3ajaHue Ha MIOUCK: HAWTHU CTYJICHTOB, Y€ CpeHUN 0al He MEHbIIIE YKa3aHHOTO
M0JIb30BaTeJIEM 3HAUCHMUS.

IIpenmerHas obnacts — «Pacnuicanue peiicoB camosIeToBy.
Jlannble o peiice xpansaTcs B cTpykrype ¢ umeHeM AEROFLOT, conepikaineii cneayromue
OJIS:

e Ha3BaHUE IyHKTA Ha3HA4YEHUs peiica;

e HOMeEp pelica;

® THUI caMoJeTa.
Ilepedens pelicoOB OPraHU30BaH B BUJIE JIMHEMHOIO CIIMCKA.
3ajaHue Ha MOMCK: HalTH peichl, BEUICTAIONIUE B TyHKT Ha3HAYEHUs, Ha3BaHUE KOTOPOTO
COBIIAJIO C HA3BAHMEM, BBEJICHHBIM C KJIaBUATYpPbl

[IpenmerHas obnactb — «OTAEN KaApOB COTPYIHUKOBY. JJlaHHBIE O
coTrpyaHuke xpansarcs B ctpykrype WORKER, conepxaiueii cienyromue mos:
e (amMwInsg U UHUIMAIBl PAOOTHUKA,;
e Ha3BaHUE 3aHMMAEMOH J0JKHOCTH;
® O [IOCTYIUICHHs Ha paboTy.
[lepeueHb COTPYTHUKOB OPraHU30BaH B BUJIE JIMHEHHOTO CIIHCKA.
3ajaHye Ha MOMCK: HalTH paOOTHUKOB, Y€l CTak padOThl B OPraHU3aIH [TPEBbIILIACT
3HAYEHHUE, BBEJICHHOE C KJIABUATYPBI

IIpenmernas obnactb — «MapiipyTel». [laHHbIE 0 MapLIPyTe XpaHITCA B
cTpykType ¢ umeneM MARSH, coneprkalieil cneyromue nos:
¢ Ha3BaHMWE HAYAJIBHOI'O ITYHKTA MAPLIPYTa;
e Ha3BaHUE KOHEYHOIO IIYHKTa MapLIpyTa;
e HOMEp MapupyTa.
[Iepedyenp MapIpyTOB OPraHU30BaH B BUJI€ TUHEHHOTO CIIUCKA.
3asiaHue Ha MMOMCK: HAWTH MAapUIPyT, HOMEP KOTOPOTO BBEJIEH C KJIABHATYPbI

[IpeamerHas obnacts — «Pacnucanue noe3aoB». JlaHHbIe 0 MapHipyTe
noesna xpanarcs B ctpykrype TRAIN, conepxalueii cienyromme moss:
e  Ha3BaHME IyYHKTA Ha3HAYCHHS,
®  HOMEp I0e3/1a;
®  BpEM: OTIIPABIICHHUS.
IlepedyeHp noe310B OPraHM30BaH B BUJIE JUHEHHOTO CIIUCKA.
3aaHue Ha MMOMCK: HAlTH M0e3/1a, OTIPABIIAIOIINICS TIOCIIE BBEACHHOIO C KJIaBUaTypPhbl
BPEMEHHU

[IpenmetHas o6macTh — « CIHCOK KOHTAKTOBY.
Jlanubie o yenoBeke xpausarcs B cTpykrype ¢ umeHeM NOTE, conepikaieii ciaeayrome
TOJISL:

o  ammnus, ums;

e HoMmep TenedoHa;

e jaTa poXKJIeHUs (MACCHB U3 TPEX YUCEN).
[lepeyeHb KOHTAKTOB OPraHU30BaH B BUJIE JIMHEHHOTO CIHCKA.
3ajaHne Ha OUCK: HAWTH WH(OPMAIUIO O YeJIOBEeKe, HOMep TesiepoHa KOTOPOTO BBEJIEH C
KJIABUATYPhI




/o

[IpuMepHBIil mepeueHb TeM JJI BBIMTOJTHEHUS KYPCOBOM pabOThI

[Ipenmernas obnacts — « MTHGOpMaLIKs O COTPYAHUKAXY.
JlaHHbIE 0 YeOBEKE XpaHsITCs B CTpyKType ¢ umeHeM ZNAK, cogepskalieit cieayromue
T10JIAL:
o  ammus, ums;
® 3HAK 30/1MaKa;
e JlaTa pOKJEHUS (MACCUB U3 TPEX YHCEN).
[lepeueHb COTPYTHUKOB OPraHU30BaH B BHJIE JIMHEHHOTO CIIHCKA.
3agaHue Ha MOMCK: HAWTH MH(OPMAIIHIO O JIFOJSIX, Ubsl ()aMHJIINs BBEJICHA C KJIABHATYPHI

IIpenmernas obnacts — «Karanor ToBapoB». JlaHHBIE O TOBApe XPaHATCS B
ctpykrype ¢ umeneM PRICE, conepixaiieii cneayromniie mos:

e Ha3BaHUE TOBApa;

e Ha3BaHUE MAra3vHa, B KOTOPOM IIPOJAETCs TOBAp;

® CTOMMOCTb TOBapa B pyOIsX.
IIepedyenp TOBapOB OPraHU30BaH B BUJIEC IMHEHHOIO CIIMCKA.
3ajaHue Ha MOMCK: HalTH HH(OpPMAILIMK O TOBAape, Ha3BaHUE KOTOPOI'O BBECHO C
KJIABUATYPBI

IIpenmertnas obnacts — «Ilnarexxusie nopyueHus». JlaHHble o miarexe
xpaHstcs B cTpykrype ¢ umeneM ORDER, conepxaiueil cienyromue moss:

® pPACUYETHBIN CUET IIJIATENbIINKA;

® pPACYETHBIN CUET IOJIyYaTes;

e [epeducisiemMas cyMma B pyOIisx.
[lepedenp mIaTeKHBIX NOPYYEHUH OPTaHU30BaH B BUJIE JIMHEMHOTO CIIMCKA.
3ajaHue Ha MOMCK: HAalTH HHPOPMALIHUIO O CyMME, CHATOM € pacueTHOro cueTa
IJIATENIBIIHMKA, BBEICHHOIO C KJIABHATYPBI

10

BoinonuuTh crymienre TabandHo 3aJaHHON (YHKITHH, 3a/1aBa€MOM MOJIb30BATEIIEM C
KJIaBUATYpbl METOJ/IOM JINHEHHOW HHTeprosuu. OYyHKIMS, 3alaHHasl B BUIE KOOPIMHAT
TOYEK, XPAaHUTCS B MACCUBE CTPYKTYP, Ka)KJ(bIi 3JIEMEHT KOTOPOU — CTPYKTypa C MOJISIMU:
aprymenT, ¢pyHkuus. [Ipu qo6aBieHnn HOBOTO AJIEMEHTA MPOTpaMMa JOJKHA
aBTOMATUYECKH COPTUPOBATh MACCHUB 10 BO3PACTAHUIO apryMEHTA.

*BbIBECTH IrpaUK perieHus ™

11

BbInonHUTS cryiienne TabnuyHo 331aHHON (DYHKIIMH, 33/1aBa€MOM MOJIb30BATENIEM C
KJIaBUATypbl METOJI0M KyOnueckoi nHTepnoisaiuuu. OyHKIMs, 3alaHHas B BUIE KOOPIUHAT
TOYEK, XPaHUTCS B BUJE 2 OJHOMEPHBIX MACCUBOB: MaCCUB 3HAYEHUI apryMEHTOB U
MaccuB 3HaueHui PpyHkuuu. [Ipu noGaBiaeHn HOBOTO 3J€MEHTa IporpaMMa J0HKHA
aBTOMATUYECKU COPTUPOBATh MACCHUBBI 110 BO3PACTAHUIO ApIyMEHTA.

*BbIBECTH IrpaUK perieHus ™

12

Bbraucnute onpeneneHHblil HHTerpai GyHKIUU METOJIaMH MPSIMOYTOJIbHUKOB, TPAaelui 1
CIUTaiHOB, U CPaBHUTH PE3yJIbTAThl BblUMCIeHUN. DyHKIUS, 33JaHHAs B BUJIE KOOPAUHAT
TOYEK, XPAHUTCS B CIIMCKE, KaXKIbI 3JIEMEHT KOTOPOU — CTPYKTYpa C MOJISIMUA: apryMEHT,
¢bynkuus. [lpu qob6aBneHnn HOBOTO 3JI€MEHTa IIporpamMmma JI0JKHA aBTOMAaTHYECKU
COpPTHPOBATh CIHMCOK 10 BO3PAaCTaHUIO apryMEHTA.

*BbIBECTH IpaUK perieHus ™

13

BbINOMHUTE anmpokcuManuio TabaudHo 3aJaHHOH (PyHKINH, 3a]]aBaeMOM MOJIb30BaTEIEM C
KJIaBUATypbl METO/IOM HAMMEHBIINX KBaJApaToB. BeruncnuTh 3HaueHne QyHKINUN B TOUKE,
3aJIaHHOM I0JIb30BATEIIEM.

OyHKIMS, 3a/laHHas B BUAE KOOPAUHAT TOUYEK, XPAHUTCS B MACCUBE CTPYKTYP, KasK bl
3JIEMEHT KOTOPOM — CTPYKTYpa C MOJIAMU: apryMeHT, ¢pyHkuus. [Ipu 1o0aBineHnu HOBOro
9JIEMEHTA IPOrpaMMa JI0JIKHA aBTOMAaTHYECKU COPTUPOBATh MACCHUB 110 BO3PACTaHUIO
apryMeHTa.




/o

[IpuMepHBIil mepeueHb TeM JJI BBIMTOJTHEHUS KYPCOBOM pabOThI

*BBIBECTH Ipa)uK pelICHHs

14

BeimonHuTE crymienue Tabin4HO 3a1aHHON (YHKIIMH, 33JaBaeMOH ITOJIb30BATENEM C
KJIaBUATyphl mosmHoMoM Jlarpamxka. OyHKIus, 3aJaHHAst B BU/I€ KOOPIMHAT TOYEK,
XPAHUTCS B MACCHBE CTPYKTYP, KaXKIbIi 3JIEMEHT KOTOPOH — CTPYKTYpPa C MOJISIMH:
aprymenT, ¢pyHkuus. [Ipu 1o0aBieHnn HOBOTO JIEMEHTa IPOTrpaMMa JI0JDKHA
aBTOMATHYECKH COPTUPOBATH MACCHB 10 BO3PACTAHHIO apIyMEHTA.

*BpIBeCTH rpaduK pemeHus ™

15

BbInonHUTS cryuenue TabnuyHo 3a1aHHON (DYHKIIMH, 33/1aBaeMOM T0JIb30BATENIEM C
KJIaBUaTypsl nonuHoMoM Herotona. dyHKIus, 3a1aHHAs B BUJIE KOOPAMHAT TOYEK (y3JIbI
MOTYT OBbITh pacIpe/ieIeHbl HEPABHOMEPHO), XPaHUTCS B MAaCCUBE CTPYKTYP, KaXKIbIi
3JIEMEHT KOTOPOM — CTPYKTYpa C MOJISIMU: apryMeHT, ¢pyHkuus. [Ipu nobaBieHnu HOBOTo
3JIEMEHTa IPOrpaMMa JI0JKHA aBTOMAaTHYECKU COPTUPOBATh MACCUB I10 BO3PACTAHUIO
aprymMeHnTa. *BeiBecTH rpaduk pemeHus ™

16

Pemmnth cucremy nuHeitHbIx anredpanyeckux ypasHenuit (CJIAY), 3anannoii
MOJIb30BaTEJIEM B BUI€ MAaTPHUIIBI KO3(D(OUIIMEHTOB U BEKTOPA CBOOOIHBIX YJICHOB.
KosdduunenTs! ypaBHeHUs XpaHATCS B IByMEPHOM MacCUBE, CBOOOIHbIE WIECHBI U
peleHne — B OTHOMEPHBIX MaccuBax (0€3 UCIONb30BaHMus OMOIMOTEK matrix u vector).
CJIAY, BBeieHHOE T0JIb30BATENIEM JIOJIKHO OBITh IPOBEPEHO HA BOSMOXKHOCTb PELICHHUS
(BBIPOYKIEHHOCTh, HAJIMYKE TOJBKO | pemieHus)

17

BrimonuuTe uncienHoe auddepeHuupoBanue TabaMuHO 3aJaHHON (YHKIUH, BBEJCHHOM
nosib3oBareneM. OyHKIMS, 3a/1aHHas B BUJE KOOPIWHAT TOYEK, XPaHUTCSI B MaCCUBE
CTPYKTYD, KaXJIbli 3JIEMEHT KOTOPOIl — CTPYKTYypa C MOJISIMU: apryMeHT, pyHkuus. [Ipu
n00aBJIEHUH HOBOT'O 3JIEMEHTA IIPOrpaMMa J0KHAa aBTOMAaTUYECKH COPTUPOBATh MacCUB
10 BO3pPACTaHHIO APTyMEHTA.

*BpIBeCTH rpaduK pemeHus ™

18

[Tpunoxenue pacuera kanopuitHoctu 6mmona. B B/l Ne 1 «MHrpenneHTs» (XpaHUTCS Kak
(aiin) comepkarcs kanopuidHocTu poaykToB Ha 100 r. [Iporpamma 3amnpammBaer
MHTPEIMEHTHI [Tl IPUTOTOBIIEHHS OJII0/1a U X Maccy, KOJIMYECTBO MOPLHUIA, BEC TOTOBOTO
0J1r0/1a, ¥ PACCUUTHIBAET KAJOPUHHOCTH OJt0/1a Ha Topiuio, Ha 100 r, coxpansier 011070 B
otaenbHy0 B/ Ne 2 «Penents» (XpaHuTcst Kak (aiiin)

19

Pazpabotate npuioxxeHue Ha si3plke mporpammupoBanusi C/C++, BeIIONIHSAIONIEE
s¢dexkTHBHOE KoAMpoBaHHE coobieHnsa. Ha Bxoa nporpamMMbl mogaeTcst TEKCTOBBIN (aiin
C UCXOJIHBIM COOOIIIEHHEM, Ha BBIXOJIE UMEETCS TEKCTOBBIN (haiiil ¢ 3aK0IMPOBAHHBIM
COOOIICHHEM M COOTBETCTBYIOIIAs KOJIOBasi TabIUIIA

20

Pazpabotare npuiioskeHue Ha si3blke mporpamMmupoBanusi C/C++, BBINOJIHSAIONIEE CHKAaTHE
n3o0paxenus. Ha Bxox nmporpammsl ojiaercst ¢paityl HCX0JHOTO U300payKeHus], Ha BBIXO/IE
MMEEeTCs CKaToe N300paKeHHe

21

Pazpabotars npuioxeHue, ocyIecTBISONIEE KePeObEeBKY Ha TypHHUPE 10 KapaT).
[IpunosxeHne JOJHKHO ONEpUPOBATh CO CIIMCKOM YYaCTHUKOB TYPHHPA, ITO3BOJIATh
N00aBJIATh U YAAIATh YYACTHUKOB, MOAU(PHUIIMPOBATH 3alKCh 00 yyacTHHKe. B kauecTBe
pe3yJbTaTa paboThl IPUIIOKEHHUE JIOJKHO BBIBOJIUTH «IYJIM» TYPHUPHBIX O0EB.

22

Pazpalotare npuiioxeHue, ocyIecTBISOLIee KepeObEBKY Ha TYPHHUPE 110 MIaXMaTaM.
[IpuiosxeHne AOMKHO ONEPUPOBATh CO CIIMCKOM YYaCTHUKOB TypHHUPA, IO3BOJIATH
N00aBIATh U YAANATh YYaCTHUKOB, MOAU(PHUIIMPOBATH 3aUCh 00 YUaCTHUKE, JOKHO
MI03BOJISITh BBOAMTD PE3YJIbTAThl HAPTHHA U HA UX OCHOBE COCTABIISITh TYPHUPHBIE TAOIHIIBI.

23

Pa3paborate npusnoxxenue, Koropoe OyaeT peaJTnu30BbIBaTh pacueT CUHyca yria,
BBEJIEHHOTO MOJIh30BaTENEM, OJHUM U3 5 aTOPUTMOB, BEIOHMpAs Il apryMeHTa Haubosee
OwIicTpoelicTBeHHBIN. [IpriokeHne 1OKHO 00eCeYnuTh BOZMOXXHOCTh CPaBHEHUS
BPEMEHHOM U aJITOPUTMUYECKON CJIIOKHOCTH KAXJOT0 U3 AJITOPUTMOB JIJI 3aJaHHOTO yIJIa.




/o

[IpuMepHBIil mepeueHb TeM JJI BBIMTOJTHEHUS KYPCOBOM pabOThI

24

Pazpabotats npuiiokenue, KOTopoe OyJIeT pacCUMTHIBATh KOPEHb TPAHCIIEHACHTHOTO
YpaBHEHUS ¢ HAYaJIbHBIM NPUOIMKEHNEM, 33/IaHHBIM MOJIb30BaTEIEM, OJTHUM U3 METOJIOB
(MunumyM 3), BeIOUpast Haubosee ObicTpoAelicTBeHHBIH. [Ipuioxkenne J0KHO
00ecreunTh BO3SMOXKHOCTh CPAaBHEHHUSI BPEMEHHON M QJITOPUTMHYECKOH CII0KHOCTH
KaXX/I0TO U3 aJTOPUTMOB JIJIS 33/IaHHOTO HAYAJIBHOTO MPHOIMKEHHUS.

*ypaBHEHHE BBOJMTCS ITOJIH30BATENIEM C KJIABHATYPHI

25

[IpenmeTrHas obnacTh — «Y4eT ycrieBaeMOCTH CTYIAEHTOBY.
Jannbie o ctyaenTe xpansarcs B ctpykrype ¢ umeHeM STUDENT, conepxareit
CJIEIyIOLIHE TTOJIS:
e (amMwIns M UHUIHATIBL;
e HOMED I'PYyNIIbL;
® yCIEBAaEMOCTb (MacCHUB M3 ISTH 3JIEMEHTOB).
[lepeyeHb CTYIEHTOB OpraHW30BaH B BUJIE JIMHEHHOTO CIIHICKA.
3ajilaHue Ha MOUCK: HAWTH BCEX CTYJECHTOB, UMEIOLINX OLIEHKU 4 U 5

26

[IpenmerHas o0nactb — « My3bIKalIbHbBIN KaTaJlIo».
Jlansble o Tpeke xpassarces B cTpykrype ¢ umeHeM TRACK, coneprkaiueli cienyronye
00s13aTeNbHBIE TTOJIS:
e Ha3BaHWUE;
® JCIIOJIHUTEIIb;
® JKaHp;
e Tun (aiina.
IlepeueHb TpeKOB OpraHM30BaH B BUJE JTUHEHMHOIO CIIMCKA.
3a/iaHue Ha MOUCK: HAalTH BCE TPEKU 3aJaHHOTO MCIIOJIHUTEIS
*Peann3oBaTh BO3MOKHOCTh JIOCTYIIa K My3bIKaJIbHBIM (paiizam yepe3 pazpabaTbiBaeMoe
IPUJIOKEHUE

27

IIpenmertHas o6nactb — «3aMeTKn». PazpaboTaTh NpHIIOKEHHE HA SI3bIKE
nporpamMmupoBanust C/C++, koTopoe OyieT OpraHu30BbIBATh 3aMETKH I10JIb30BATENS B
BHUJIe TEKCTOBBIX (aitnos. [To 3ampocy noabp3oBarens NpUIOKEHHUE T0JKHO BBIBOJAUTH
TeKcT 3aMeTkH. [IpuiokeHre A0KHO o0ecnieunBaTh BO3MOKHOCTh 100aBJIEHUS U
yZaJeHMs 3aMETOK, BBIBOJIa CIIMCKA 3aMETOK I10 AaTe CO3AAHMs, a TAKXKE 110 TEME 3aMETKH
(HECKOJIbKO 3aMETOK MOTYT UMETh OJIHY U TY K€ TeMY, HallpUMEp «PELEeNT», «CIUCOK
MTOKYTIOK»...)
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[IpenmerHas ob6nacth — «L{BeTouHbIi Marazuny.
JlanHble 0 Tpeke xpassaTces B cTpykrype ¢ umeHeM FLOWER, conepikaiueit cienyromniue
00s13aTeIIbHbIE TOJIS:

® apTHKYJI,

e Ha3BaHME LIBETKA,

® IICHA;

® OCTaTOK B Mara3suHe
Karanor uBeToB opranu3oBaH B BUJE JIMHEHHOTO CIUCKA.
[Tpunoxenue K0KHO 00ECTIEYUTh BO3MOXKHOCTH OOABJIEHUS U y/IaJIeHUsI HOBBIX 3aIKCeH,
KOPPEKTUPOBKY KOJIMYECTBA U LIEHBI UMEIOIIMXCS B KaTAJIOTe [IBETOB.
3a/laHue Ha IMOMCK: HAalTH BCE LIBETHI, IEHA KOTOPBIX HE MIPEBBIIIAET 3alaHHOTO
MI0JIb30BATEIEM 3HAYCHUS

29

Pazpabotare npunoxxenue «Tpekep mosje3HbIx NpuBblYek». [IpunoxxeHue 10KHO
oOecrnieunBaTh: XpaHeHHE MPEIONPEIEICHHOT0 Ha00pa MOJIE3HBIX TPUBBIYEK;
B03M0OXHOCTB MOIb30BaTENIO JOOABICHUS U yJAIEHUS TTOJIE3HBIX IPUBBIYEK U3 IIEPEUHS;
B03MOXHOCTH CTaBUTH LIETH MO AOCTUKEHUIO MOJE3HBIX MPUBBIYEK: BBIOOP MPUBBIYKH U3
IIEPEYHs], YCTAHOBJIEHUE CPOKOB, OTMETKA O JOCTUKEHHUU




Bomnpocst

MpeICTaBICHBI B Tabnwmie 18.

Tabmuua 18 — IIpumepHbIi IepeueHb BOIIPOCOB ISl TECTOB

A OpOBCACHUIA HpOMe)I(YTOqHOﬁ arrécrallii B BHAC TCCTUPOBAHUA

Ne i/t

[IpumepHBIii nepedeHb BOIPOCOB sl TECTOB

Kon
WHIUKAaTOpa

1.

HNucTpykuusi: BEIOEpUTE OMH PABUIBHBIN OTBET

Kakum 06pa3om peann3oBaHbl CTPOKH B sI3bIKE IporpaMmupoBanus C:
1. MaccuB CUMBOJIOB, IEPBBIA CUMBOJI KOTOPOTO COACPKUT JITHHY
CTPOKH

2. MaccuB CUMBOJIOB ¢ MapKepOM OKOHYaHHUSI CTPOKH \O

3. Dx3eMIUIsIp Kinacca <cstring>

4. Dx3eMIUIAp Kiacca <string>

OIIK-6.3.1

HMucTpykuus: BIOepuTe paBUIbHbIE BAPUAHTHI OTBETOB
UTo 13 MepeyrcIeHHOTO HUXKe ABIsieTcs npoToTunoM Gyukuuu C/C++?
1. int x();
2. my_proc(char, char);
3. double fun(int x, y);
4. void f(void);
5. float *f(int x);

OIIK-6.VY.1

I/IHCprKHHﬂ: YCTAaHOBUTEC COOTBETCTBUEC MCIKAY IICPEMCHHBIMU U UX
3HAYCHUIAMMN.
Uemy OyaeT paBHO 3HaUCHHUE TIEPEMEHHBIX b, ¢, d TIOCTIe BBITOIHEHUS
nporpamMmsl (C/C++)?
#include <iostream>
using namespace std;
int sum(int a=4, int b=5);
int main () {
int a = 2, b =3, ¢, d;
b = sum(a, b);
cin >> a; // BBOm a=10
c = sum(a);
d = sum();
cout<<bhb<<" "<<Lc<" "<<d<<endl;
return 0;

}

int sum(int a, int b){ return a+b;}

A |b 1 5
B c 2 9
C d 3 15

OIIK-6.B.1

Nucrpykuusi: 3anuimmMre COOTBETCTBYIOLIME IPOCTEHIINE  THIIBI
JAHHBIX B IOPSAKE YBEJIMYEHUs IaMATH, BBIAEISIEMOM II0J HX
XpaHEHHE:

1. double
2. char
3. int

OIIK-6.3.1

HNHCTpYKIMA: IPOUUTANTE TEKCT U 3aMUIINTE PA3BEPHYTHIN OTBET.
Uro BeITIONTHSIETCS B cienytome cTpoke koaa (C/C++)?
typedef int (* A) ( );

OIIK-6.Y.1




Kon

Ne /it [TIpumepHBIil IEpedeHb BOMPOCOB JIJIsl TECTOB
MHAMKATOpa
6. HMHCTpYKIMA: IPOUUTANTE TEKCT U 3AIIUIINTE PA3BEPHYTHIN OTBET. OIIK-6.B.1
Jlis IpuBeIEHHON HIKE (PYHKLMHU HAITUIINTE, YTO OHA BBIIOJIHSET?
KoppekrtHo 51 oHa onpenenena? Ilpuseaure npumep BO3MOKHOIO
BbI30Ba (DYHKIIMU U €€ Pe3ybTarT.
int func(unsigned int a)
{
int r = 1;
for (unsigned int i = 2; i <= a; i++)
r *= 1ij;
return r;
}
7. HNucTpykuus: 3anuimmTe Mocae0BaTeIbHOCTh OCHOBHBIX 3TAllOB OIlIK-4.3.1
pa3paboTKK IPOTPAaMMHOTO MPOAYKTA, HAYMHAS C HAYaJIHHOTO.
1. KomupoBaHue u oTiiajika
2. AHanu3 npeaMeTHol o0nacTu
3. Pa3paboTka apXUTEKTypbl IPOrPaMMHOI0 00ecreueHus
4. TectupoBaHue
5. PaszpaboTka TpeGoBaHMI K IPOrpaMMHOMY O00OECIIEUEHHUIO
8. HNucrpykuusi: BEIOEpUTE OMH MPABUIBHBIN OTBET OIIK-4.3.1
Oran pa3paboTku TpeOOBaHUI K IPOrpaMMHOMY 00€CIIEUEHHUIO
3aBepuIaeTcs, Kak MpaBujo:
1. Hanmcanuem mporpaMMbl
2. Hamumcanuem nporpamMmbl-METOJUKH UCIIBITAHUN
3. CocraBieHneM TEXHUYECKOTO 3aaHUs MM CTICIU(PUKAIHIH,
COIJIACOBAaHHBIX C 3aKa3UUKOM
4. CozgaHueM IPOTOTHIA
9. HNucTpykuus: BoIOepUTE paBUIIbHBIE BADUAHTHI OTBETOB. OIlK-4.3.1
CueHapuii HCIIOJIb30BaHUSI MOXKET 0(OPMIISITHCS B BUJIE:
1. bnox-cxemsl
2. Tabmuipbt
3. TekcToBOro OnMCaHUs
4. ®parmenTa Koza
10. MucTpykuus: BeIOepuTe OMH NPaBUIBHBIA OTBET. OIlK-4.3.1
MexaHu3M nporpaMMHpOBaHus], 00bEIUHSIONINI BMECTE KO/ U JaHHbIE,
KOTOPBIMHM OH MAHMITYJIUPYET HA3bIBACTCH. ..
1 Hacnenosanune
2. [Tomumopduszm
3. Wukancynanus
4 OyHKIUA
5 Meron
11. HMucrpykuus: [IpounTaiiTe TEKCT U 3alIUIIUTE Pa3BEPHYTHIN OIlK-4.3.1
000CHOBAHHBII OTBET
UYro Takoe abctpakTHbI kitacc B OOIT?
12. Mucrpykuus: [IpounTtaiite TeKcT, BBIOEpUTE OMH NMpaBWIbHBINA 0TBET | OITK-4.3.1

UYro Takoe oobekT B OOII?

a) [11a6moH, onuChHIBarOIIMIA CBOMCTBA M METOJIBI KJIacca

b) Dx3eMIuIsIp KIacca, IMEIONTUN KOHKPETHBIE 3HAYEHHUsI CBOWCTB
¢) Meron knacca, peanu3yIoniuil onpeaeneHnyo QyHKIUIO

d) [lepemenHas, xpaHsiias 3HaYCHUE ONMPESICHHOTO THUITA TAHHBIX




Kon

Ne /it [TIpumepHBIil IEpedeHb BOMPOCOB JIJIsl TECTOB
UHUKaTopa

13. Mucrpykuus: [Ipounraiite TeKcT, BEIOEpUTE MPaBUILHBIC BAPUAHTHI OIIK-6.B.1

oTBETa

Kakwue u3 nepeunciieHHbIX MOM(UKATOPOB JOCTYIIA K WIEHAM KJlacca

UcnoJib3yrorcs B C++7?

1 abstract

2 public

3 private

4 protected
13 HNucrpykuus: [IpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE. OIIK-6.VY.1

K kaxmoii mo3uiuu, JaHHOM B JICBOM CTOJIOIIE, MOA0EpUTE
COOTBETCTBYIOIIYIO TTO3UIUIO B TIPABOM CTOJIOIIE

A | Moguduxkarop mocryma, 1 static
0003HAYAONINH 3aIIUIICHHBIC
YJICHBI KJTacca

B | Moauduxkarop mocryra, 2 public
0003HAYAOIINI CTATHIECKHE
KJacca

C | Moauduxarop nocryna, 3 protected
0003HAYAOIIHI 3aKPBITHIEC YICHBI
KJ1acca

D | Moaudwukarop gocryma, 4 private
0003HAYAIOIINI OTKPBITHIC YJICHBI
KJacca

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarOIIMXCS 3a0YHOH (OPMBI
o0yueHus, npecTaBieHbl B Tabaume 19.

Tabmuma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeHo

10.4. Meronnyeckue  MaTepuasbl,  ONPENENAIOIIME  IPOLEAYypbl  OLIEHWBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOMIMX dTanmbl (HOpPMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJISI YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Mertoauuyeckue YKa3aHusA IJid o6yqarom1/1xc;1 110 OCBOCHHIO AU CHUIIITMHBI

11.1. Meronuyeckue yKazaHusi Uil OOYYaIOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe U SICHOE H3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JEKIUMH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
(byHIaMEHTalbHBIX MpoOJeM JUCHUIUIMHBI, METOJO0B HAY4YHOTO TIIO3HAHHUSA, HOBEHIIMX
JOCTHKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJIHSAET METOA0JIOIHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMoHHYI0 (pyHKUMHU. JIeKIHs pacKkphIBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOseMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIHILIMHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUIUIMHAMM.




IInanupyeMble pe3yJbTaThl IPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIONyYEHHWE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWUHM, YpPOBEHb
KOTOPBIX OINPECISICTCS 1IEJIEBOM YCTAHOBKOW K Ka)KI0H KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOAaBaTelIeM;

— pasBuTHE NPO(YECCHOHATBHO-ICIOBBIX  KadecTB, JIIOOBH K TpeAMETYy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAHUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU W
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PA3IMYHBIX
bopMyITUPOBKax);

—  TIOJyYeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSITHH.

JIeKuMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpAllMECl  ClIailioB U
WCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuaja MpH IPOBEICHUU KOPOTKUX JHCKycCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTbHBIX TEMATHK 110 JUCIUTLINHE.

11.2. Metonuyeckue yka3zaHus Il OOYyYalOIIMUXCS MO MPOXOXKACHHUIO MPAKTHUYECKHUX
3aHATHH

[IpakTueckoe 3aHATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3zanu y4eOHOTro
mpoliecca, 3aKJIF0YarOIIasiCs B BBINMOJHEHUH O0YYarOIIMMUCS TOJT PyKOBOJACTBOM IIPETIOIaBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeNbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHX OCHOB YyueOHOM
JTUCUUTITMHBI, TPUOOPETEHUSI YMEHUM U HaBBIKOB, ONBITA TBOPUYECKOM JACSITEIBHOCTHU.

[enbro MpakTUYECKOTO 3aHIATHS ISl 00yYaroIIerocs SBJISETCS MPUBUTHE 00YYAOIIMMCS
YMEHUU U HAaBBIKOB MPAKTUYECKOU EATEIbHOCTH 110 U3y4YaeMOM AUCLUILUIMHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YYAOIUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKkperuvieHue, yriayOJeHue, pacllMpeHue M AeTau3alus 3HAHUWA TPU PElICHUHU
KOHKPETHBIX 3a71a4;

— pa3BUTHE I[IO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIPHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHsS] KOHKPETHOH YyueOHOI
JUCIHATLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYSHHBIX 3HAHUW IS
BBIIIOJTHEHHS 3aJaHHI;

— ofecrnieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyalbHOU (Gopm
00yueHwusl.

TpeboBanus K IPOBEIEHNIO IPAKTUYESCKUX 3aHITHUI

[IpakTHueckue 3aHATUS peaNU3yIOTCAd Kak TrpymmnoBas (0OCYKIEHHE pEeLIeHHs) WIn
WHIUBUlyalbHAs paboTa Haj 3amaHueM (OTBET Yy JIOCKW, BBIMOJHEHWE 3aJaHUs Ha
MEPCOHAIbBHOM KOMITbIOTEPE), BBIAAHHBIM IMPENOAaBaTesieM, B TeueHue 3ansaTus. [Ipaktuueckue
3aJIaHUsI BBITIOJHSIOTCS CTYJIEHTOM JIMYHO Ha 3aHATHUSAX WIHM MPEJCTABISIOTCS B pekume online
(pu AMCTAaHIIMOHHOM O0yueHUH). B TedeHme cemecTpa CTYJAEHTOM JOJKHBI OBITh HAIHCAHBI
3aIJIaHUPOBAHHBIE KOHTPOJIBHBIC PAa0OTBhI, KOTOPBHIE BIHUAIOT Ha pPe3yJbTaT TEKyIIeW U
MIPOMEKYTOUHOM aTTECTAIUH.

11.3. Meronuyeckue yka3zaHus Ui OOYYArOIIMXCS MO BBIMOJHEHUIO JTA0OPATOPHBIX
pabot

B xonme BeImonHEHHs 1a0OpaTOPHBIX pPa0OT OOyYAIOMIMKCA MJOKEH YriayOuTh H
3aKpCIIUTh 3HAHHA, MPAKTUYCCKHUE HABBIKM, OBJIAJACTH COBpeMeHHOﬁ MeTO)II/IKOI\/'I U TEXHUKOU
DKCIIEPUMEHTa B COOTBETCTBUHM C KBATM(PHUKAIIMOHHON XapaKTEPUCTHKOW O00yJaroImerocs.



Beinonnenune 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

BeinonHenue y1abopaTopHbIX paboT OO0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHUs] JUCHMIUIMHBIL, OIpeNeNsieMoil ydeOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecrneunBaroIUM pelIeHUe CIey0IUX OCHOBHBIX 33a4 00y4aroIerocs:

— [pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHEL,

— 3aKpeIUICHHEe, PA3BUTHE M [EeTAM3aldsg TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JEKLMX;

— ToJlyueHHe HOBOW MH(OPMAIUH 110 U3y4aeMOU JUCIUTUIMHE.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

Tembr mabopatopHbIx paboT mpuBeneHbl B pazzaene 4.4. Ilepeuenb 3amaHuii mpuBeAcH
METOAMYECKHX YKa3aHUSAX MO BBINOJHEHHUIO JabopaTopHbIX paboT. CTyneHT BbIOMpaeT HOMep
3aJJaHUSl B COOTBETCTBHH C BAPHAHTOM.

Pesynbrar pabGoThl mporpaMMbl MPEACTABISIETCS JTUYHO CTYJEHTOM Ha 3aHATHAX (HA
KOMIIBIOTEpE) UK B pexume online (Mpu ITUCTAHIIMOHHOM OOyuY€HUH). 3aluTa 1abopaTOpHOU
paboTBl CTyZEHTa OCYIIECTBISACTCS CoryacHO oTdery. OTd4er MOXeT OBITh HPUHAT
npenogaBareneM B JIK Tonbko mocie TMYHOM 3alUThl CTYIEHTOM Ja00paTOpHOI paboTHI.

Crpykrypa u dhopma oTueTa 0 1a60paTOPHOU padboTe

B otuere o nabopaTopHoii paboTe AOTKHBI OBITh OTPAKEHBDI:

1) ®UO crypenTa, rpyma, HaUMEHOBaHUE TaOOPAaTOPHOH pabOTHI, BAPHAHT;

2) uenb paboThl, 3aJaHUE B COOTBETCTBUU C BAPUAHTOM

3) onucanue CO3JaHHBIX (PYHKINH, OJIOK-CXEMBI;

4) TeKCT IPOrpaMMBbl U IPUMEP BBINOJIHEHUS TPOTPAMMBI,

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00PAaTOPHOU padoTe

OT4eT 0 BBIOJHEHUH J1A00PaTOPHOU PabOTHI JOKEH OBITh MPECTABIICH B AIEKTPOHHOM
Buje B (aiine ¢opmara pdf, moAroTOBIEHHOM B TEKCTOBOM pPENAKTOPE, TUTYJIBHBIA JIHCT
odopmiieH B cooTBeTcTBUU C https:/fs.guap.ru/regdocs/2023/uch/titl/lab.docx.

OTtyeT pa3meniaercsi CTyJIEHTOM B JIMUHOM KaOunete obyuatomerocst 'Y AIL

[TonpoOHblE MeTOIMYECKHE YKa3aHUS MO BBINOJHEHUIO JIAOOpaTOpHBIX paboT U
TpeOoBaHUS K OPOPMIICHHIO OTYETOB MPUBEICHBI B METOJUYECKUX YKa3aHUSX [dIEKTPOHHBIN
pecypc kadeapsr Ned3 B mokanbHOM ceTH Kadeapsl|, myTh

\\dcbm\Meronnueckoe obecrieuenrie kapenpsl 43\OCHOBBI IPOrpaMMHUPOBAHUS\,

METO/JJNYKA _OIlpdf.

11.4. Meronnyeckue yka3zaHusl JUIsl 00y4arOLIMXCs MO BBIMOJIHEHUIO KypCOBOI'O MPOEKTa/
KypCOBOi1 pabOThI

KypcoBas paGora mnpoBoaWTCS C 1Leabl0 (OPMHPOBAHUSA y OOYYAIOLIUXCS OIbITA
KOMIUIEKCHOTO pPeIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPEeCCUOHAIBHOMN JeSITEIbHOCTH.

KypcoBas pabGora mo3BoisieT oOydarolieMmycs: 3aKpernuTh HaBBIKM pabOThl Ha S3bIKE
nporpammupoBanusi C/C++ mpu pa3paboTKe MPOCTOM MPOTpaMMbI, Ha MPAKTUKE MPUMEHHUTH
OCHOBHBIE ATaIlbl Pa3pabOTKU MPOrpaMM B COOTBETCTBHUU C KAaCKaJHOM MOJENbIO )KU3HEHHOTO
nukia [10, mony4uTh HaBBIKM CaMOCTOSITETbHOM pabOThl HaJl MPOTPAMMHBIM MPOJAYKTOM.

[TonpoOHbIe METOMYECKUE YKa3aHUS MO BBIMOJIHEHUIO KypCOBOW palbOThI, CTPYKTYpa U
TpeOoBaHUS K OOPMIICHHUIO MMOSICHUTENBHOM 3aiCKU MPUBEIEHBI Y4€OHOM MTOCOOHH:

A.A. Kirogapés. OcHoBbI porpaMMupoBanust. OCHOBHBIE ATaIlbl pa3padOTKU MPOTrpaMM:
yueOHnoe mocobue / A.A. Kmouapes, A.B. TymanoBa, A.A. ®omenkona ; C.-Iletep0. roc. yH-T
a’pokocM. npubdopoctpoenus. - Cankt-IlerepOypr : M3n-o ['YAII, 2023.

[Tocobue moctynuo B 6ubmoteke I'Y Al a Takke 1Mo cchlIke

https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?425385



https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?425385

11.5. MeTtonuueckue yka3zaHus Il OOyYaroNIUXCsl IO MPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B xoze BBINOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
32JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMperojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHSI CaMOCTOSTENBHONW PabOTHI y obOydaromierocs Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PadoUero BpeMeHU, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
¥ HaBBIKA B YCBOCHHWU WM CHCTEMAaTH3alMU MPUOOPETaeMbIX 3HAHHM, 00ECIeUMBAET BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
po¢eCCHOHATBLHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBSIIONIMMH  CAMOCTOSATENbHYIO  paboTy
00y4JaOIIUXCS SIBISIETCS Y9€OHO-METOIMYSCKUI MaTepual 1o TUCIUTUIHHE.

B Teuenune cemectpa Ne2 oOydaromuiics JTOJDKEH CaMOCTOSATEIBLHO Ooiiee TiyOoKo
U3Y4YUTh TEOPETUUYECKUM MaTepuas AUCIUILUIMHBI C UCIOJIb30BAaHUEM YKAa3aHHOM JIUTEpaTyphl, a
TaK)K€ CaMOCTOSITEJIbHO MMOATOTOBUTHCS K MPOXOXKACHUIO MPOMEKYTOYHOW aTTecTalu Mo
JTUCLUIUTNHE B (DOopMe IK3amMeHa.

B Tteuenue cemectpa Ne3 oOywarommiics TOJDKEH CaMOCTOSITENbHO Oosee TriIyOoKo
M3YYUTh TEOPETUUECKUI MaTepHall TUCHUIIMHBI C UCIOJb30BaHUEM YKa3aHHOM JIMTEpaTyphl U
MOJATOTOBUTHCS K TMPOXOXKICHUIO MPOMEKYTOYHOW aTTecTalliud IO JUCHUIUIMHE B Qopme
9K3aMEHa; B COOTBETCTBUHU C 3aJaHMEM Ha BBINOJIHEHUE KYypCOBOW PAaOOTHI CaMOCTOSITEIIBHO
pa3paboTarh NporpaMmy M MOATOTOBUTH MOSICHUTEIBHYIO 3aIHICKY.

11.6. Meroauueckue ykazaHusi JUIsi OOydarOIIMXCsl IO IPOXOXKJIEHUIO TEKYILEero
KOHTPOJISL yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAECT KOHTPOJb KadecTBa 3HAHUU
00yuaroIuxcs, OCyLECTBIAEMOIO B TEYEHUE CEMECTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUINHBI.

B Teuenne cemectpa Ne2 Tekymui KOHTPOJb YCIIEBAEMOCTH BBIMOJHSETCS IO
pe3yJbTaTaM BBINOJHEHHS] KOHTPOJIBHBIX padoT M 3aIuThl Ja0opaTopHbIX padoT. TpeboBaHuUs K
MOJIOKHUTEIbHOMY OLCHMBAHUIO TEKYyILEH YyCIIEBa€MOCTH NPEAyCMAaTpUBAIOT 005A3aTEIIbHOE
BBITIOJIHEHHE BCEX JIAOOPATOPHBIX, MPAKTHMYECKUX U KOHTPOJBHBIX padOT B YKa3aHHBIE
KaJICHJIAapHbIe CpPOKU. Pe3ynbTarbl TEKyHIEro KOHTPOJI YCIEBAEMOCTH YYHUTBIBAKOTCA IIpU
IIPOBEICHUH IIPOMEXYTOYHOM aTTECTALMH.

B Teuenne cemectpa Ne3 Tekymui KOHTPOJb YCIIEBAEMOCTH BBIMOJHSETCS IO
pe3yJbTaTaM BBIIOJHEHUS U 3aIIUTHI Ja00paTOPHBIX paboT, a TaKKe B BHIMOJIHEHUH KYPCOBOM
paboTel. Pe3ynbTaThl TEKyHIEro KOHTPOJS YCIEBAEMOCTH YUWTBHIBAIOTCS MPU MPOBEACHUU
IIPOMEKYTOUYHON aTTECTALUU.

11.7. Meronnyeckue ykazaHus Ui OOyYarOIIUXCs MO MPOXOXKIECHUIO TMPOMEKYTOUHOM
aTTeCcTalu.

[IpomexyTouHas  arrectanus  OOyYalOIIUXCS  MpeAyCMaTpUBaeT  OICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS 1O auciuruinHe. OHa BKITIOYAET B
ce0st:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOyYaroIIMMCS B IMpolecce
W3y4YeHUs BCEH AMCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIIEHKOW «OTIUYHOM,
«XOPOLLIOY, «YIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIILHOY.

K sx3ameHy Mo AWCIUIUIMHE BO 2-M CEMECTpE JOIYCKAeTCs CTYIEHT, CHAaBIIMN Kak
MHUHHMYM 5 1a60paToOpHBIX padoT.

Bomnpocs! u 3agaun 171st mpoBeICHHS YK3aMeHa MPeICTaBICHBI B TabauIe 15; mpuMepHbIit
nepeyeHb BOMPOCOB AJIs TECTOB MPHUBEACH B Tabmuie 18.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILIAHEIL

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
HW3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Tonmuce
3aB.

kadempoit




