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[Iporpammy coctaBwWI(1):

XapquKo AnHa BJ‘I&I[I-]ZMIIDOBH&, JIOIIEHT, KaH/I. TTIEJI HAVK ¢ zj e §
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kadeapsl MaTeMatiaeckoro Mojenuporanusg GIBOY BO «Kyol'Y»



1 Ieau n 3agauu M3yYeHU S AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST U CIHILTHHbI

@opMHpPOBaHHE Y CTYAEHTOB 0a30BBIX 3HAHHMII B OOJAacTH COBPEMEHHOTO
MIPOrpaMMHPOBAHHSI, BKIIOYAsl OCHOBHBIE ITOHSTHS, ITPHHIMIBI Ppa3pabOTKH aIrOPHTMOB, HX
pealmH3alMi0 Ha S3bIKE IPOTPaMMHPOBAHHMS, a Tak)Xe MeTOIbl TECTHPOBAHUS H  OTIIaKH
MIPOTPaMMHOI0 KOJIa.

BocrnurarenpHON IENbI0 AUCHUIUINHBL SIBIISETCS Pa3BHTHE Y CTYJAEHTOB HAay4YHOrO H
TBOPYECKOTO MBIIIUIEHHS B IIPOIIECCE OCBOEGHHMS TEXHOJOTHII, METOAOB H HHCTPYMEHTOB
Ppa3paboTKH ImporpaMMHoOro obecriedeHus. Ocob0oe BHIMaHHE YEISeTCS H3YUEHHIO ITPHHIIHUIIOB
B3aNMOJICHICTBHS MEXTY ITPHITOKEHHSIMH H paboTe B COBPEMEHHBIX Cpe/laX pa3paboTKH.

CogmepikaHne CHMIUIMHBI Oa3HpyeTcsd Ha aKTyaIbHBIX HAay4YHBIX H IIPAaKTHYECKHX
3HAHIIX, BKIOYAS: TEXHOIOTHHM pPa3pabOoTKH IIPOrPaMMHOIO OOecTeYeHHS; IapaJirMbl H
COBPEMEHHBIE METOAUKH ITPOrPaMMHPOBAHHS.

HayyHOH OCHOBOH JIHCHHMIUINHBI SBIISETCS TEOPETHKO-IIParMaTHYECKHII ITOAXON B
O0yYEHHH.

1.2 3agaun qUCIIHILIHHBI

— H3y4YeHHe 0a30BBIX KOHCTPYKITHIT H KOHIIETIIHIT S3bIKOB ITPOT PAMMHPOBAHH S,

— OCBOEHHE ITPHHITUIIOB OPraHH3aIHH THIIOB H CTPYKTYP JaHHBIX;

—  aHalmM3 U NIpHMeHeHHe 0a30BhIX aJITOPHTMOB 00paboTKH HH(POPMAIHH;

— H3y4YeHHEe MeTOIOB OILEHKH CIIOKHOCTH allr OpPHTMOB;

— Pa3BHTHE HABBHIKOB CaMOCTOSITENIBHOIO aHaIM3a H PelleHNs 3a]1ay ¢ HCIIOIb30BaHHEM
KITaCCHYECKHX aITOPHTMHYECKHX ITOAXO0OB.

1.3 Mecro JHCHHNJIHHBI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbi
JucrimmmHa « OCHOBHI ITPOrPaMMHPOBAHHS» OTHOCHTCS K «O0s13aTeNbHAs YacTh» Biioka
1 «J[HCIUIUIHHEL (MOAYIIH)» Y4eOHOrO IUIaHa.

1.4 IlepeveHsb NMIAHMPYEMbIX Pe3y/JIbTATOB OOYUeHHS MO JUCIHHILINHE (MOIYJIIO0),
COOTHECEHHbIX ¢ IVIAHHPYEeMbIMH Pe3YJIbTATAMH 0CBOEHH S 00PA30BATeNbHOI MPOrpaMMbI

WsyueHne pmaHHOH y4eOHOIT JMHCIMIUIMHEI HallpaBIeHO Ha (QOpPMHpOBaHHE
OOy YAIOIIUXCS CIEMYIOINX KOMITETEHIHIT:
YK-1 CnocodeH oCcyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOpPMAIHH,
NPHMEHSTH CHCTEMHBIH MOXX0/1 V1A PellleHH s MOCTABJIeHHbIX 3229
HJ[-1.VK-1 Ocyuiecmensem nOUCK HeEOOX00UMOI UH@oOpmayuu, onupaics Ha
pe3yasmamst AHAIU3A NOCMA6TIEHHOI 3a0auu

3namo Hemounuru ungopmayi, Heobxooumoil 01 npoghecctionansHoil Oesmens HocniiL
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHvlii onvint 6 Npopheccion ansHoil
desmenvHocmu
Ienu 1 3a0auu NPoEOOUMbBIX UCCNEO0EaHIl UL Pa3pabomox

Vmems Ananuzupoeams 6xooHvie OarHbie
Bnadems Ilposedeniie  sxcnepumenmog €  cooni@emicmeuil ¢ YCIAHOGIeHH biMLL
NOIHOMOYUSMU

Ilpogedenue Habniodenuil u usMepeHudl, coOcCHIAGIeHUe UX OMUCAHUIL U
Gopmynupoexa ev160008

Cocmaenenue omueniog (pazoenoe onyeniog) no nieme Wil NO pe3yavnamam
NPOGeOeHHBIX IKCHEPUMEHINO08



JeamenvHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIMUYeCcK020 Xapakniepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

HJ[-2.VK-1 Botoupaem onmumaivHblil 6apUAHmM P euieHUA 3A0aul, apymeHmupya
C60il 6b100p
3namsp Cogpemennviii omeuecmeennsiii u 3apybedxcHvlii onsim 6 Npopeccilon ansHoll
OesimenvHocmu
VYmems ITnanupoeams pabomui ¢ npoexmax e obnacmu AT

P aspabamuvieams doxymennivl

Bﬂaﬂeﬂlb ,ZZeﬂmeﬂbHocmb, HAanpaeineHHas Ha peuleriie 3(1@(19’ AHAUMUYeCcKo20 XdpdrKmniepada,

npeononazaruux esioop 1 MHO20006pasiie akmyaibHulX cROCObDOE peuleHUs 3a0ay
COCHI(IG!IQHI.IQ omyemoes (pa:;deﬂoe OI’H‘{Q}‘?IOG) no meme Wil Ho pe3yibnianiam
npoeedeunbzx IKCHEepUMeRInoe
Ilpoexmupoeaniie cmpyxmyp OaHHbIX
Ilpoeepxa coomeemcmeus cepeepoe mpeboeanuam HC x obopyooeanuio u
npozpamMmuomy obecneueHiio

2. CTpyKTypa H coJiepKaHUe JUCHUIIIHHBI

2.1 PacnpeaesieHHe TPYA0EMKOCTH JUCHHILTHHBI 10 BHAAM padoT

OO0r1mas TpyI0EMKOCTh JHCIIUIUIMHBI COCTABILSIET S 3a4. e1. (180 yacoB), HX pacIipeielieHHe

10 BHJIaM paboT IPeiCTaBIeHO B TaOIIHIlE

CemectpbI
Buj yuedHoii padornbl Beero (1aceI)
5 MACOB
KonrakTHas padoTa, B TOM YHC/IE: 1245 1254,
Ay/MTOopHbIE 3aHATHSA (BCEro): 118 118
BaHATHA JIEKI[HOHHOT'O THIIA 50 50
JlaGopaTopHBIE 3aHITHS 68 68
3aHATHS CEMHHAPCKOIO THIIA (CEMHHAPHL,
MPAaKTHUECKHE 3aHATHS)
HHast KOHTAKTHAsA padoTa: 6.5 6,5
KoHTpois camocTtosTensHoi padborsl (KCP) 6 6
[IpomerxyrouHas arrecrarusg (MKP) 0,5 0,5
CamocTosTe,IbHAA Pad0Ta, B TOM YHCJIE: 19,8 | 19,8
[IpopaboTka yueOHOI0 (TEOPETHYECKOTO) 8 8
MaTepuana
BrIonmHeHHE HHAMBH Y AJIbHBIX 3aaHHH 8 8
[ToaroToBKa K TEKYIIIEMY KOHTPOIIIO 3.8 38
KoHTpo.ib: 35,7 | 35,7
IToaroToBKa K BK3aMeHy 35,7 | 35.7
"ac. 180 180
B TOM 4HCJIe
O0mast TPYA0EMKOCTh KOHTAKTHafA 124,5 l?’
paboTta
3a4. e 5 5

2.2 CTpyKTYpa JHCIHILIHHbI
PacrnipeseneHnne BHAOB yueOHOH paGOThI H HX TPYIOEMKOCTH IT0 Pa3/ieliaM JIH CIIHIUIHHEL.
Pazgensl (TeMbl) TUCIMIUIHHEL, H3yYaeMbIe B | cemecTpe



Ko/nriecTR0 ACOB
Bueayn
Ne HanMeHOBaHIe P azHe10B (TeM) Beero AymaropHas padora mo}:ma
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1 SI3bIKH TIpOr paMMHpPOBaHIL. OCHOBEI 4 1 0.8
' | anropuTMII3aIIO 5.8

2. | JlekcHUuecKHe OCHOBEI S3BIKA 4 2 1 1

3. | CxamgpHsle THITHL. Bripaxerna. Orepaiim 7 4 2 1

4. | Beog/BRIBOJ 5 2 2 1

5. | VcrmoBHEIT omepaTop 5 2 2 1

6. | OmepaTopH INIKIA 16 4 10 2

7. | CTaTH4ecKile MACCHBEI 24 8 14 2
8. | Vkazaremrn 10 4 4 2

9. | JInHaMHYeCKHE MACCHBBI 14 4 8 2
10. | OyHKIQH, TPOTOTHITE () VHKITHIT 26 10 12 4
11. | CTpykTypH 9 2 6 1
12. | AITOPHTMEI COPTHPOBKH 12 4 6 2
HUTOI'O mo pasgejam i CHHILIHHbI 1378 50 68 19,8
Konrpons camoctosrensHon padoTsl (KCP) 6
[IpomexyToyHas artectaims (MKP) 0,5
[ToAroToBKa K TEKYIIEMY KOHTPOIIIO 35,7
O0mAs TPYA0EMKOCTD MO JHCIHILIHHE 180

Hpumeyanue: JI — nexyuu, I3 — npaxmudeckue 3aHAnn/cemunapst, JIP — nabopamoprsie 3anamui, CPC —

CAMOCINOAINEIbHAA paﬁoma Cﬁ{})@eﬂﬂﬂ

2.3 Cogep:xanue pasiesioB (TeM) THCIHHIIMHDbI
2.3.1 3aHATHA JEeKIITHOHHOT 0 THIIA

Ne HanmeHoEBaHHe p aze/1a (TeMbI)

Copep:ranme pasnesa (Tembl)

Dopma
TeRYLIero
KOHT] 0711

1 2

3

4

SI3BIKH Ip Orpa MMHpP OB aHHA. OCHOBBI
AT OPHTMH3ALHH

HcropHa pasBHTHA A3BIKOB [P OrpaMMHPOBaHHA. BHIBI
MPOrpaMMHPOBAHHSA: CTPYKTYPHOE, MOJYJILHOE,
(yHKITHOHAJILHO€, MPOLIeTypHOE, ToTHIecKoe. IIPHHIHITHI
PAHYHLIX METO0B TP OrPaMMHPOR AHHA.

TIoHSTHA: alNropHTM, IporpaMma. CBoHcTRa anropHrMa. |
MeTozbl pa3paboTKH H cIToco0bI IPeicTaRT eHHs
AITOpPHTMOB. JreMeHTapHbIe 6a30Bble YIIPARILIOLTHE
CTPYKTYPBI: [10CTIE|0BATENLHOCTE, BETBIIEHHE. LIHKIIbI

TpaHCIISITOPBI: HHT epIIPeTaT OPbI H KOMITHIIATOPbI

K

2 JlekcHYIecKHe OCHOBBI S3BIKA

AndaBHT s3BIKA, TeKceMbI, HIeHTH)HKATOPEL. CITy:KeOHbIe
CIIOBA.

CKaJIsIpHbIe THIIBI. BBIpaKeHH:.
OrneparHH

THITEI JAHHBIX : LeNLIH, JeHCTBHTETbHEI, JTOTHIECKHE,
CHMBOJILHBEL. TTOHATHS: KOHCTaHTa H
repeMeHHast. CriocoObl OITHCAHHS H MPABHIA 3aITHCH
KOHCTAHT H ITepeMeHHbIX.

TIOHATHS: OrlepaH, OIIePALHs, BhIPaskeHHe, [IPHOPHTET
orepalHH. IIpaBHIAa 3aIHCH BhIpaskeHHH. CTaHAapTHEBIE
MaTeMaTHUecKkHe (VHIIHH. BeIpaskeHHS H OIlep allHH:
apH]MeTHIecKHe H JIorHueckHe. [IpaBHIa 3aIHCH




Ne HanmeHoEBaHHe P az1e/1a (TeMbI)

Cogep:xaHie pazaesia (TeMbI)

dopma
TeRyLUero
KOHT] 0711

1 2

3

4

BBIpAKEHHI H orepari.

4, BrOJ/BRIBOI

OO61He ceegeHrsa 0 GHOMHOTEKe ITOTOKOBOTO

BBOJA/BBIBOJA. CTaI—I,I[ﬂpTI—]]:Ie MOTOKH U151 5a30BBIX THIIOB.

OcoleHHOCTH BbIBO/IA JJAHHBIX Pas/IHTHBIX THIIOB.

K

5. VI0BHBIH oIepaTop

OnepaTopsl s13bIKA: OIIEPATOPHI YCIOBHS H BBIGOpA.
JIorHteckHe OITepallHH H BbIpaxkeHHs. KpaTtkas opma
3aIHCH
yenoeHs. VenoeHBI onepatop [F (popmat orepatopa,
BLINOIHEHHe oriepaTopa). Orepatop Switch (popmar
orepaTopa, BBITOIHEHHe ortepaTopa). OcofeHHOCTH
MIPHMEeHEHHs orlepaTopa BeIGopa..

6. OriepaT opbI LIHKIA

OnepaTophl MBBIKA: OIepaTOpPbI LHKTa, I[HK ¢
npedycioeHeM While, 1iica1 ¢ moctycrnoBHeM (Do while):
(opMaTEI H MpaBHNa 3armicH. OUTHOKH [pH
TP OrpaMMHPOBAHHH LTHKIIOB

PazTH4HsA B OIlepaTopax IepefatH yrpaeieHHs. IIpocThle
H BJIO}KEeHHBIE ITHKITEI OTepaTophl A3bIKA: OIIePaTOpPhI
nepeaatH yrpaeieHHs. Oneparop Goto, orepatop Break,
ortepatop Continue, ortepatop Return (popMaThel H
TIPABHITA 3aIHCH). HCIoib30B aHHe LHETHY eCKHX
onepaTopoe For, While 1 Do/While

7. CraTH4ecKHe MaCcCHBBI

MaccHBBI: OIMHCAHHE H pa3MepHOCTh. MHoOTroMepHbIe
MACCHBEL MaccHPBI, olMHcaHHe H 06padoTka MacCHBOR
C++.

8. ‘VKazaTe/H H CChUIKH

‘VkazaTelH H aJjpeca 00beKTOB, CBA3H MAaCCHBOB H
ykazaTeneH. IHHIHATH3AIHA YKazaTeneH. OrepaliHH ¢
VKa3aTelIMH (oMepaLiHH pe3adpecaliHH, apH(MeTHIecKHe
oreparHH). CchbUIKH.

9. JAHHaMHYeCKHE MacCHBBI

MaccHBBI yKasaTmeﬁ, JHHAMH' €CKHE MaCCHBEIL

10. | ®YHKIBH, IIPOTOTHIILI (hYHKITHI

OrnpenenieHHe, OIMHcaHHe H BbI20B (yHKIRI. OYHKIHH C
ITepeMeHHBIM KOIH eCTBOM [1apaMeTpPoB. PeKypcHBHEIE
¢yHranH. Ieperpyzka gpyHrapii. ITTa6noHb! GyHKITHIA.
AprymeHTBI GpYHKIIHH main. ITapaMeTphl (yHEIRE:
JIOKANbHEBIE H I1o0anbHble. OYHKIMH CTAHAAPTHOH
GHOnHoTeKkH. DYHKIHH BBOJa/BLB0JA. OTKPLITHE ITOTOKA,
BBOJ/BLIBOJ B [TOTOK, 3aKPBITHE I10T OKa, IIPHMEPBI paGoThl
€ IOTOKAMH. PYHKIHH paGoThl O CTPOKAMH H
CHMB QUTAMH.

11. CTpPYKTYpbI

OGbsRITEHHE H olpe/eneHHe CTPYKTYP. JOCTYII K *LIeHaM
CTPYKTYP. MHHIHATH3ALHA CTPYKTYP. BrioikeHHbIe

CTPYKTYpbL MaccHBEI CTPYKTYP. CTPYKTYPEI H (YHKITHH.
Butoeble nons. O0beTHHEHH

12. | ANropHTMBI COPTHPORKH

CopTHpoBKa MaccHBa. OLleHKa ATITOPHTMOB COPTHPOBKH.
ILy3bIpbKOBAs COPTHPOBKA,
copTHpoBKa MeToJioM I1lesrna, GbICTPast COPTHPOBKA.
MeTobI [IOHCKA 1€MEHTOB B O{HOMEPHBIX H
MHOTOMEPHBIX
MACCHBAX

Ipume yanue: JIP — onmyem/Zamma nabopamopHoii pabonist, KII - estnonHeHue Kypcogozo npoekiia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-paguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanie, P3 — peuiertie 3a0ai.

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA

He mpemycMOTpeHbI

Ipume yaruie: JIP — onmuen/Bamumea nabopaniopHoii pabonist, KII - esinonteHue Kypcogozo npoekia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-epaghuieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposeanie, P3 — peuiertie 3adau.




2.3.3 JIaGopaTopHbIe 3aHATHA

PDopma
Ne HanmveHoBaHHe pazgea (TeMbI) HanmeHoRaHHe J1a00pAaT 0pHBIX padoT TEeRYINEro
KOHT] 011
1 2 5 4
ZED0T TPOTRMMUDOR RHU, (XCHOREL Co3JJaHHe KOHCOJILHOTO H ITyCTOr0 IMPHIOAKEHHS B cpeje e
1. ANMTOPHTMH3ALHH JIeKcHI ecKHe 0CHOBBI i ; 3 %
. Microsoft Visual Studio. CTpyKkTypa npocTofi IporpaMMbI
2 CKaIsipHbIE THIIbI. BBIpaKeHHs. IlepemenHble. Belpa:keHHs. OriepalpH P3
’ OrnieparHH OriepaTop IMPHCBAHB AHHA
3. BBOJ/BEIBOI Broj / BEIBOJ JAHHBIX PazTHYHBIX THIIOB P3
g VtoHEI onepaTop VemoBHBH orepatop. OnepaTop BeiGopa. VoIoBHasA P3
orepaLHs
5. OrnepaT opbI LIHKIA Onepatop Lpkna while. O6paboTka LIH(p B uHee P3
6. Orepat opbI ITHKIIA Orepatop IHKa for. TIoHCK JemHTeneH MHIA. pP3
7 T — Omneparop 1ka while. O6paGoTka rocnexopaTeNLHOCTH P3
¢ MapKepoM OKOHYaHHA
Ormnepatop 1HK1a for. OfpaboTka roceoRaT eMLHOCTH HX P3
8. OrepaTopbI LIKITa N anemeHTOR. BEMHCIeHHe CYMMBI psAaa
9. OriepaT opbI ITHKITA KoutponsHasa paboTa 1o Teme «Orepart opbI ITHKIIA » P3
10. CTaTHYEeCKHE MacCHBbI OpHoMepHBIe MacCHEBI. OCHOBHBIE OITEpALHH P3
1. CTaTHECKHE MACCHBLI OnHoMepHbIe MaccHBEL. MHorokpaTrHas o6paGoTka P3
JIeMEHT OB MACCHBA
12 CTraTHUeCKHE MacCHBbI OnHoMepHBIe MaccHBEL OGpaGoTka HeCKOIBLKHX MacCHB OB B3
13. CTaTHYIECKHE MACCHBBI TIByMepHEIe MacCHBbI. O0paGoTKa JHaroHamei b3
14, CTaTHIECKHE MACCHBAI JpyMepHBIe MaccHBBI. $OpMHpOBAaHHE OJHOMEPHOTO P3
MACCHBA Ha OCHOBE JBYMEpPHOIO
15. CTaTHYECKHE MAaCCHBbI JIByMepHble MaccHRhL OGpaloTka HECKQILKHX MACCHBOR P3
16. CTraTHUeCKHE MacCHBbI KoHtponsHas paboTa 1o TeMe «Ornepar opbl LIHKIA» B3
CH | ——— TlonsTHe yKazaTess1. ITHHIHAMH3AIHA YKazaTeseil. P3
OneparHH ¢ YKa3aTeTAMH
18. VKazaTelH H CChbUIKH TlousiTHe CChUTKH. IIpaBHTa paGoThl CO CCHUTKAMH P3
19. JHHaMHYECKHEe MacCHBBI OHOMepHbIe JHHA MHYECKHE MAaCCHBbI P3
20. JHHaMHYeCKHEe MacCHBBI JByMepHBIe JHHAMHYeCKHE MacCHBBI B3
21 JIHHAMH'€eCKHe MacCHBBI O6paboTKa JHHAMHIeCKHX MAacCHBOR P3
22 JIHHAMH'€eCKHe MAacCHBEI KoHTponsHas paGora 1o TeMe « [JHHAMHIecKHe MACCHBBI» P3
23. O VHKIHH. IPOTOTHITLI (DYHKITHIT OyHKIEH. ITapaMeTphl ()YHKIHH P3
24. | OYHKIHH, IPOTOTHIILI (hYHKITHH Tlepenatia rmapaMeTpop B (h)YHKITHH P3
25. | OYHKIHH, IPOTOTHIILI (PYHKITHH TIpocreHiine peKypcHRHEIe (PYHKIRH P3
26. | OYHKIHH, IPOTOTHIIB! (PYHKITHH PexypcHpHBIe (QYHIIHH P3
27. | OVHKIHH, IPOTOTHIILI (hYHKITHH Ilepegata MACCHROB B (DYHKITHH P3
3. o . [POTOTHIBI ) 2 KoHTtpomnsHas paboTa 1o Teme:@ym{mfm, TIPOTOTHIIBI F3
[lJYHI{I_[HH»
OObsRITEHHE H oMpe/eeHHe . o K WIeHaM F3
2; Crpyxtypat crpylcrr;p;) Iﬁwmaggﬂpﬂgyi}yg
30. | Crpykryphbl MaccHBEI CTPYKTYP P3
31. CTPYKTYPhbI KoutponsHas paboTa o TeMe « CTPYKTYPBI» P3
32. | ANropHTMBI COPTHPOBKH COpTHPOBKA ITy 3bIPLKOM, COPTHPOBKA BLIGOPOM P3
33. | ANropHTMBI COPTHPOBKH CoprtHpoeka ITlenna, GeIcTpas COPTHPOBKA P3
34. | ANropHTMbI COPTHPOBKH KoHTpomsHas paboTa 110 TeMe « ATITOPHT MBI COPTHPOBKH» P3

Ipume yanue: JIP — omyem/Zamuma nabopaniopHoii pabonist, KII - esinonteHue Kypcogozo npoekiida, KP - kypcoeoii
pabonsl, PI3 - pacyemHo-paghuieckozo 3aoanua, P - Hamicanue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposeanie, P3 — peuiertie 3aoa.

2.3.4 IlpumMepHas TeMATHKA KYPCOBBIX PA0OT (IIPOEKTOB)

He mpeycMOTpEHBI.

2.4 IlepeueHb y1eOHO-MeTOHUECKOT0 oOecmedeHHA /I CAMOCTOATEIbHOI padoThbl
00YYAOIIHXCA N0 JUCI[HILIHHE (MOXYJ/II0)

No

Bug CPC

Hepeqe}rb y"IeﬁHO-MeTOI[IIIIeCKOI‘O oOecreyeHH JHCIIHTUIHHEL
TIO BEITIOJTHEHHIO CaMOCTOATEIIbHOH paGOTBI




| 2 3

1 H3yueHne MeToamieckie yKa3zaHHS IO OpPraHH3alli CaMOCTOSTEIbHOH
TEOPETHYECKOT O paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MaTepHana HH} OpMAIHOHHBIX TeXHOIOrHit, mporokorn Nel ot 30.08.2019

2 Perienne 3amau MeToamieckie yKa3zaHHS IO OpraHM3alliiil CaMOCTOSTEIbHOMN

paboThI CTYJIEHTOB, YTBEPKIEHHBIE Kadempoii

MH( OpMAIIHOHHBIX TeXHONOorHii, mporokorn Nel or 30.08.2019

Y4eOHO-MeTOAHYECKHE MaTepHabl I CaMOCTOSTEIBbHOH PaldOThl OOYYAIOIMXCS M3
YHCIIa HHBAHIOB H JIHMI] C OTPAHHYEHHBIMH BO3MOKHOCTSMH 370poBbs (OB 3) Impe1ocTaBIsroTcs
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 30POBbS H BOCIIPHATHS HH(bOPMAaIIHH:

JI71s1 1THIL ¢ HapyIIeHN SIMH 3PEHHSL:

— B ITeYaTHOH opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTa,

— B opMe ayanodaiinia,

— B eyaTHO# ¢opme Ha g3bIKe Bpaitns.

JI71s1 THIL ¢ HapyTIEeHNSIMH CITyXa:

— B MeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JI71s1 vl ¢ HapyIIeHHSIMHA OIIOPHO-ABUTAaTEIBHOIO aIMIapara:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTAa,

— B opMe ayaunodaiina.

JlaHHBIIT TlepeyeHb MOXeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaFOIIIXCA.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
B cooteerctBun ¢ Tpebopanmsamu OI'OC B mporpamMma JUCIHIUIHHBL IPEeAycMaTpPHBAET
HCTIONb30BaHHE B Y4YeOHOM IIpoIlecce CIeAYIOIX 0O0pa3oBaTellbHbIE TEXHOIOTHH: YTEHHE
JEKIHiT ¢ HCIOJIb30BAaHHEM MYIbTHMEIHITHBIX TEXHOIOTHI; METOJ MAaJbIX TPYIII, pPa3dop
MpaKTHYECKHX 3a7lay U KeHCOoB.
[Ipn oOyueHHH HCITONMB3YIOTCS CIEAYIONIHE 00pa30BaTEIbHbIE TEXHOMOTHH:

— TexHolnorHd KOMMYHHKAaTHBHOTO OOYuYeHHS — HalpaBiIeHa Ha (opMHpoBaHIe
KOMMYHHKAaTHBHOI KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIIeTCS 0a30BOH, HEOOXOAUMOMN I
aJaNTaIii K COBPEMEHHBIM YCIOBHSAM M KKYJIb TYPHOH KOMMYHHKAIHH.

— TexHonorus pasHOYpPOBHEBOro (AHddepeHIIHPOBAHHOI0) OO0yUeHHS — ITpejIliolaraet
OCYIIECTBIIEHIE TI03HABATEIbHOI JAESITEIbHOCTH CTYJEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH H HHTEPECOB, ITOOIIPSS HX PEaTH30BBIBATh CBOH TBOPYECKHIT
nmoreHIman. Co3faHHe H HCIIONb30BaHHE JHATHOCTHYECKHX TECTOB SBISETCS HEeOTheMIEMOIt
YaCThIO JAaHHOH TeXHOIOTHH.

— TexHomormsa MOAYIBHOTO OOYYeHHS — IIpeAyCMaTpHBAaeT JelleHHE COAepKaHHSI
JHCIIHIITHHBI Ha JJOCTaTOYHO aBTOHOMHBIE Pa3Aelbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHI KypC.

— HHpopmanHOHHO-KOMMYHHKAI[HOHHEIe TexHomornun (MKT) - pacnmpstor paMku
o0pa3oBaTeIbHOro IIpoIiecca, IMOBBIIIAS €r0 ITPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYaMXCA H IIOBBIINIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B pamkax MKT Beiaensrorcs 2 BUa TEXHOIOTHH:

— TexHONOrHS HCIIONb30BAaHHS KOMIBIOTEPHBIX ITPOrpaMM — TIO3BOJIIET 3 eKTHBHO
JIOTIOJTHHTH ITPOIeCC OOYyUEHHS SI3BIKY Ha BCEX YPOBHSIX.

— VHTEepHeT-TeXHONMOTHH — TIPEJOCTABISIOT IMHPOKHE BO3MOKHOCTH JUISI  TIOHCKa
nHpopMarIi, pa3padoTKH HAYYHBIX IPOEKTOB, BeIeHHI HAYIHBIX HCCIIeJOBaHHII.



— TexHonornsa HHANBHIyaTH3aI[MH OOyYEeHHS — IIOMOTAaeT pealH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHIUBHAYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYAIHXCL.

— IlpoexkTHasts TEeXHONOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICFICTBHS YYaIl[MXCS C IENbI0 PEIeHHsd 3ajadul, KOTopas OIMpeJelseTcs B paMKax
NpodecCHOHANBHOIT O OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00NAacTh.

— TexHonorusa oOydeHHS B COTPYAHHYECTBE — pealH3yeT HICI0 B3aHMHOIO OOYYeHHS,
OCYIIECTBISIA KaK HHAMBHAYAIbHYIO, TaK M KOVIEKTHBHYIO OTBETCTBEHHOCThH 3a pEIIEHHE
yUYeOHBIX 3a]1ay.

— HrpoBas TeXHONOrHs — IMO3BOJIIET Pa3BHBAaTh HABBIKM PACCMOTPEHHS psiia BO3MOKHBIX
crtoco0oB peleHus MpoOieM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas JTMYHOCTHBIT
TTOTEHIHAT KaKJ0TO YYaIleTOCsL.

— TexHoTOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTOHpaTh HH(OPMAITHIO JUTS PelIeH s ITOCTaBRIIEHHOI 3a[auyH.

KoMruiekcHOe HCITOIB30BaHHE B Y4eOHOM ITpoIlecce BCEX BBIIMIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTH, Pa3BHBAIOT IIO3HABATEIbHBIE
MIPOIECCE, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOIKeH o0majgaTh
OYIYILHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTelIbHBIX TEXHOIOIHI BKITFOYAIOT B CE0S:

— paboTa B MaJbIX IPYIIIAX (KOMaHJIe) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOR B IPYIIIE IO/
PYKOBOJICTBOM JIHIepa, HalIpaBJIeHHAas Ha pellleHHe O0MmIeit 3a{aun ITyTEM TBOPYECKOTO CIIOKEHHS
Pe3yIbTaTOB HHAMBHAYAIbHOH pabOTHl WIEHOB KOMAHABI C JIENEHHEM IIOMTHOMOYHH M
OTBETCTBEHHOCTH;

— TPOEeKTHas TEXHOIOTHS - HHANBHAYaIbHas WIH KOIEKTHBHAS JIESTEeIbHOCTE 110 0TOO0pY,
pacrpeielIeHHIO H CHCTeMaTH3allHi MaTepHaia T0 OIpeelIeHHON TeMe, B pe3ybTaTe KOTOPOH
COCTaBISAETCS MTPOEKT;

— QaHaTH3 KOHKPETHBIX CHTYAI[HH - aHAM3 peallbHbIX IPOOIEMHBIX CHTYaIlHI, HMEBIIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANTbHOI AeSTeIbHOCTH, H ITOHCK BapHaHTOB
JIYYITNX PEIIeHHI;

— Ppa3BUTHE KPHTHYECKOTO MBIIDIIEHHS — 00pa3oBaTelbHas AeATeIbHOCTh, HallpaBIIeHHASI Ha
PasBUTHE Y CTYAEHTOB PasyMHOT0, pepIeKCHBHOI'O MBIITIIEHHS, CITOCOOHOIO BEIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[logxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Hii IMHMPOKO HCIIOIb3YETCSI Kak
MpernogaBaTeieM, TaK M CTYJASHTAaMH BO BpeMs JeKI[Hi, Ja00paTOPHBIX 3aHATHII M aHalM3a
Pe3yIbTaTOB CAMOCTOSITENhHOI paGoTBI. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH H
PEIIeHIH KaKI0H KOHKPETHO 3a/laull HMeeTCs, KaK MPaBHIIo, HECKOIIBKO METOJIOB, @ 3TO TPeOyeT
pazbopa H OLEHKH I[eNTO0I COBOKYITHOCTH KOHKPETHBIX CHTYaIHil.

KOJIHYECTBO
I/ICHO.]'I]:Z!YBM]:IG HHTEPAKTHBHEIE oﬁpazonaTe.m,Hble
Cemecrp BH,E[ 3aHATHA " HHTEPAKTHBHBIX
TEXHOJTOTHH
qacop
[IpakTiueckue 3AHSITHS B pexHmMax
JIP B3aHMOJIEHCTBUS «ITPEMOAABATEND — CTYAEHT» H 20
«CTYHEHT — CTYIEHT»
Hroro 20

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camMocmoameNbHAA paboma cnyoeHma

Tembl, 3aaHis M BOIPOCHI JJIA CaMOCTOSITENbHOH padoThl ITPH3BaHbI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIBHO PACHHPATh M YIIIyOlsATh 3HAHHA,
TOITyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYEeCKHX 3aHSTHI.



[Toxox pa36opa KOHKPETHBIX CHTYAIHIT ITHPOKO HCIIONb3YeTCsI KaK MpelofaBaTeleM, TaK
H CTyZIEHTaMH TTPH TTPOBEACHNH aHaIH3a Pe3yIbTaTOB CaMOCTOSTEIBHOI pabOTHI.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI IIPEAYCMOTpPEHa OpTaHH3aIlis
KOHCYJIbTAIMI C HCIIOb30BAHHEM 3IEKTPOHHO TTOYTHI.

JU1s1 TuIL ¢ HapyTHeHHSIMH 3PEHI S

— B ITe4aTHOH (hopMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1st TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATeIBHOTO arliapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JUIs THII ¢ OrpaHHYEeHHBIMH BO3MOXKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHa OpTaHH3aIlis]
KOHCYJIbTAIMI C HCIIOMb30BAHHEM 3JIEKTPOHHOM ITOYTHI.

JlaHHBIH TIepeueHh MOXeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaAIOITUXCHL.

4. OuleHoYHBbIE 1 METOAMYECKHE MATEPHAJIBI
4.1 OneHounble cpeAcTBAa Uil TEeKYIEro KOHTPOJIS  YCIEBAeMOCTH H
MPOMEKYTOUHOMH ATTECT AN

OrneHOYHbIE Cpe[CTBAa ITpeAHa3HAYeHBbI I KOHTPOIS H OIEHKH 00pa30BaTellbHbIX
JOCTHKEeHHIT OOYYaroIMXCs, OCBOMBIIMX IIPOrpaMMy Y4eOHOH HCIMILUIMHBI «Ha3BaHHE
JICIUTUTHHBI» .

O1leHOYHbBIE CPENCTBA BKIFOYAET KOHTPOIbHBIE MaTepHalbl JIS MPOBEACHHS TeKYIero
KOHTpoJisl B (opMe pPasHOYPOBHEBHIX 3aJIaHMIl, H MPOMEKYTOUHOH aTTecTamuu B (opme
BOITPOCOB H 3aJaHHII K 3a4eTy H 3K3aMEHY.

OrneHOYHbIE CpPEACTBAa IS HHBAIMAOB H JHI[ ¢ OIPaHHYEHHBIMH BO3MOIKHOCTSIMH

3JIOPOBBSI BEIOHPAIOTCS ¢ YIeTOM HX HHAMBHYaIbHBIX TICHXO(H3HYECKHX 0CcOOeHHOCTEH.

— ITpH HEOOXOIIMOCTH HHBAJTH/[aM H JTHI[aM ¢ OrPaHHYe€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MIPEAOCTABIISAETCS JOMOMHHTELHOE BPEMSI UL ITOATOTOBKH OTBETA Ha HK3aMEHe

— IIPH ITPOBEJEHHH ITPOIIETYPHl OlIEHHBAHHS Pe3ylIbTaTOR OO0YUeHHS HHBAMIOB H JIHI] C
OTpaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS MPEAYCMATPHBAECTCS HCIIOIb30BAHIE TEXHHYECKIX
CPEJCTB, HEOOXOAHMMBIX HM B CBSI3H C HX HHIAWBHIYaTbHBIMH OCOOEHHOCTSIMH

— IMPH HEOOXOAMMOCTH I OOYYAROIUXCS C OrPaHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbBS
H HHBATMIOB ITpOIelypa OIEHHBAHHS Pe3ylIbTaTOB OOYYEHHS II0 JUCI[HIUIMHE MOXKET
IIPOBOJUTHCS B HECKOIBKO 3TAIIOB.

[Iporieaypa OlleHHBaHHS Pe3yIbTaTOB OOYYEHHS MHBAIMAOB H JIHI[ C OTpPaHHYEHHBIMH
BO3MOYKHOCTSIMH 3OPOBbSI IO JHCIMIUIMHE (MOAYNIIO) IpPeXyCMaTpHBaeT ITPeOCTABIICHHE
nHpopmamm B (opmax, amalTHPOBAHHBIX K OrPaHHYEHHSAM HX 3A0POBbS M BOCIPHATHSI
HH(popMaIrm:

JIitst iy ¢ HapyIneHHsIMHA 3PEHH ST

— B TleYaTHOH GopMe YBeIHUYEeHHBIM IIPHQTOM,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.

JIrist iy ¢ HapyIneHHSIMH CITyXa:

— B MeyaTHOIT opme,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.

JUrist iy ¢ HapyIneHHSIMH OITIOPHO-ABHIaTeNIBHOTO almiapaTa:

— B MeyaTHOIT popme,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.



JlaHHBII TIepeuyeHb MOJXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
00y YaIOIIUXCAL.

CTpPYKTYpa 0lleHOUHBIX CPEJACTB sl TeKYIIell H MPOoMesKYTOYHOI aTTecTaliu

Kon HarmeHoBaHHE
No | KoHTpoymHpyemble pasfeibl (TeEMbI) | KOHTP OJHPY EMOH OLIEHOYHOTO CPENCTBA
/I THCIHIUIHHBI * KOMITETEHLHH T Rowp s IIp omesxyTouHAaA
(HWIH ee YyacTH) aTTecTaLA
HT-1.VK-1
| SI3bIKH POTPAMMHPOBAHHA, OCHOBBI Koumponsuoie Bonpoc na sxzamenre |-
AT OPHTMH3ALHH HI-1.VK-2 eonpocst 1-5 9
AT1VEC Bonpoc na
2 JIeKCHYECKHE OCHOBEI S13bIKA e sxsamerie10-12
AT-1.VK-2 gonpocsl 6-7
KonmponsHsie Bonpoc na sxzamene
eonpocst 8-10, 14-17 | 13-28
3 glcnans;pmﬁge THITbL. BbIpasKeH s, HE-1.VK- ﬁmﬁzﬁe
g HI-1.VK-2 3adanus ona
CaMociNoANEIbHO20
petiterud 1-4
HT-1.VK-1 Kormponsste Bonpoc Ha 3K3ameHe
4 Broa/BeBO[ 29-31
HT-1.VK-2 eonpocst 11-13
KonmponsHsie Bonpoc na sxzamene
HT-1.YK-1 saoanua 3-35 32-33
5 VCIIOBHBIH orepaTop Saoanua ona
HI-1.VK-2 CaMOCTIOANETLHO2O
peuierua 5-12
KonmponsHsie Bonpoc na sxzamere
HT-1.YK-1 saoanua 6-10 34-38
6 OrnepaTopsl 1HKIA Saoanua ona
HI-1.VK-2 CaMOCIIOANIETLHOZO
peutenua 13-22
KonmponovHsie Bonpoc na sxzamene
HT-1.VK-1 3aoanua 11-15 39-42
7 CTaTHYeCKHE MacCHBBI Saoaniia ona
HI-1.VK-2 CaMOCHIOANIETLHOO
petitertia 23-32
Konmponsusie Bonpoc na sxzamene
HT-1.VK-1 saoanua 16-17 43-48
8 VKazaTelnH H CChITKH Saoanuia ona
HI-1.VK-2 CaMOCHIOANIETLHOO
petiternua 33-37
KonmponsHsie Bonpoc na sxzamene
HT-1.VK-1 saoarua 18-23 49-50
9 JIHHAMHY eCKHe MaCCHBBI Saoanua ona
HI-1.VK-2 CaMOCHIOANETLHOZO
petiternua 38-55
KonmponsHsie Bonpoc na sxzamene
H7-1.VK-1 saoanua 24-27 51-64
10 | ®yHKIMH, IPOTOTHIILI (Y HKIHIT Saoanua ona
HI-1.VK-2 CaMOCNIOAMENLHOZO0
peuienua 56-65
KonmponosHsie Bonpoc na sxzamvene
HT-1.VK-1 3a0antia 28-29 65-72
11 | Crpykrypbl Saoanua ona
HI-1.VK-2 CaMOCHIOANETLHOO

petiterua 66-72




12 | AMropHTMbI COPTHPOBKH saoanua 30-31 73-78

HT-1.VK-1 Konmponsusie Bonpoc na sxzamene

HT-1.YK-2

HoxasaTe.Jm, KPHTEPHHA H IIKAJIA OI€HKH C(l)OpMHpOBaHHle KOMIeTeHIH i

CooTBeTcTBHE IMMOPOrOBOMY VPOBHIO OCBOSHHS KOMIIETEHI[HIT IUIAHHPYEMBIM

pesynbraTaM o0yYeHHSI H KPUTEPHSM HX OIIeHHBAaHHS (OLIEHKA: Y0BJIETBOPHTENILHO /3a4TEH0):

YK-1 CrnocodeH oCyIeCTBIATH MONCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHMEHSITH CHCTEMHBIH M0IX0/1 VIS PellleHN s NOCTABJIeHHbIX 3229

HJI-1.VK-1

3Hams

Ymems

Bnaoems

HJI-2.VK-1

3Hams

Ymems

Bnaoems

Ocyuiecmengem ROUCK HEOOX00UMOI UH@oOpmayuu, onupaicr Ha
pe3yasmamst AHAIU3A NOCMA6TIEHHOI 3a0auu
OcHnoenvle cunmaxcuyeckiie KOHCHIPYKUYLLU A3blKA C++ (ﬂ,e}{'C!‘.-IK(I, Munsl OaHH blX,
onepayuil, YApaenauje cnpyxKmypul ).

szmzﬂmbz pﬂ60}‘?£bl C  HAMAMNDG 10 (y;{as’ameﬂu, CCOLIAKLL, cmaniideckiie U
ounamideckiie M{ICCIIGI)E).

Aneopummer obpabomxit OaHHBIX (COPMUPOEKA, NOUCK) U UX Peanu3ayuio Ha
C++.

Ocobennocmu 6600a/661600a @ KOHCONbH bIX HPUTONCEHLISAX.
Anamuzupoeamv  yenoeus 3a0auu U @ulbUpams  HOOX0OAUUE  S3BIKOGHLE
KOHCIMPYKYLULL Ol e€ peuleH1i.

Ilpumensamy yciogHvle onepamopsl 1 Yukisl OS82 VHPAGIeHUs HONIOKOM
GLINONHEHUA NPOZPAMMDL.

Pabomamyv ¢ maccueamu (cmamiumeckumul 1 OUHAMUYECKUMLL), YKA3AMETSIMU 1
CMPYKIMYPAMU OAHHBIX.
Hasvixamu namicanus, omnaoxu 1 mecmupoeauiis npopamm Ha C++.

Memoodamu cocmaeanenun omyemoe no ﬂa6opamopubm p{I60??£{LW C oruicaHiiem
AN2OPUNIMOG I Pe3VibNIanioe UX 6blFIONHEeHUA.

OcHoeamu aneopummuzayui 1 HPOEKMUPOEAHLs CMPYKMYP OaHHbIX Onls
peulerus 3a0au.
Botoupaem onmumanvHulil 6apuUanm peuieHUa 3a0auil, apzymeHmupya
C60il 6610 0p
Pazmuunvie nooxoowt x peamuzayuu aneopummoe Ha C++ (umepamueuvie,
DpexypcueHvle Menoobsl ).

Kpumepuu evibopa onmumansuwlx peuteruii (3¢pgexmuernocms no namsmu u
8peMeH1l 8bINONHEeHLS).

Inanuposams cmpyxmypy npozpammsl, pazbueas 3a0ayy Ha noo3adayu c
UCNONB308AHUEM PYHKLLIL.

CpasHueams anvmepHamieHbvle eaAPUAHINGL peuleHUs (Hanpumep, pasHle
aneopummsl COpmMuUposKiL) i 060cH08vieamMs Gu1OOP.

Haevixamit npoexmupogariiss MOOYIbHbIX NPOPAMM C UCHONb308AHIEM DYH KLUl
U CIMPYKMyp.



Texuuxamu onmumuzayul Ko0a (MUHUMUZAYUS U3OBINMOYHBIX GbIYLICHCHUIL,
pabona ¢ namamvio).

Ogpopmnentiem ooxymenmauil Kk Kooy (KOMMEHMAPLLL, NOSCHeHlsl 8 ONMYENAx).

CooTBeTCTBHE 0a30BOMY _ VPOBHK)  OCBOSHMS KOMIIETEHIMHIl  IUIAHHPYEMBIM
pesynbraTtaM o0yueHHS H KPHTEPHSIM HX OILleHHBAHH S (OI[EHKA: XOPOIIIO /3a4T€eHO0):
YK-1 CrnocodeH oCyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHMEHSITH CHCTEMHBIH M0IX0/1 VIS PellleHN s NOCTABJIeHHbIX 3229

HJI-1.VK-1

3Hams

Yuems

Bnaoems

HJ[-2.VK-1

3Hams

Yuems

Ocyuiecmengem ROUCK HEOOX00UMOI UH@oOpmayuu, onupaicr Ha
pe3yasmamsl AHAIU3A NOCMAEIIEHHOIL 3a0aiu
OcHnoenvle cunmaxcuyeckiie KOHCHIPYKYLLU A3blKA C++ (JIQKCI.-IK'(I, Munsl OaHH blX,
onepayil, YNpaenAouwe CMpPYKMypsl) U UX 0COBeHHOCM NPl peuleHtill
MUNOBHIX 3a0aH.

HpI-IHIﬂ.Inbl pa6omb1 C  HAMAMDL 10 (}’Kﬂ?dﬂieﬂu, CCOLIKLL, cmamudeckie i
ounamiueckie MCICCI.IGM) 1 cnocobwt rpedomepawemm ymeyex namAamnid.

Anzopummsr obpabomxi danHvix (copmupoexa, nouck) u ux peanuzayuio va C++
C y4emom epemeHHOll 1L NPOCIPaH CNIGEHH OLL CLOHCHOCTIL.

Ocobennocmiu 6600a/661600a € KOHCONbHBLX HPLIONCEHUAX 1L MENOObl 6QNIOALjLILL
6XO0H bIX OUHHDIX,

Anamuzupoeams  ycenoeus 3adauu U @ulbUpams  HNOOX0OAUUE  S3BIKOGHLE
KOHCMpYKyiilL ONs eé peuteniis, ap2ymMeHmupys esloop onmimManbs Ho2o HooxXooda.

Ilpumensmey ycnogHvle onepamopusl i yYukivl O YAPAGIeHUs HONIOKOM
BBINONHEHUS NPOPAMMBL C VYemom 3¢hghexmueHn ocmul i Yimaemocmit Kood.

Pabomamyv ¢ maccueamit (cmamumeckumul t OUHAMUYECKUMIL), YKA3AMETIMU 1
CIIPYKIMYPamu OAHHBIX, UCHONb3VA UX O/ PeuleHUs 3a0ay cpeoHell CIONCHOCILL.

Hasvixamu nanucanua, omnaoxu u mecmupoeanus npoepamm Ha C++ c¢
nplUMeHeHleM UHCIPYMeHN106 onladku (Hanpumep, omaaouuxa IDE).

Memoodamu cocmaenenus omuenog no ﬂa6opamopu blM p(I6OF?l(IM C OemanbHbvIM
AHANAUIOM ANcoPUNIMOE, LX 3d)¢721{'ﬂ£1£8}£ ocnid 1 603.MONCHDBIX yﬂquenw‘i.

OcHoeamu anzopummuzayuil i1 NPOeKMUPOEAHLss CMPYKMYP OaHHbIX O
peulenis 3a0a4, mpebyouLx KoMOUHUP OCAHLIS HeCKOb KUX HOOX0006.
Botoup aem onmumaisHulil 6apUAHM P eUIeHUA 3A0adl, apZyMeHMUpya
C60il 6b100p
Pazmuunvie nooxoovt x peamuzayuu anzopummog Ha C++ (umepamuerbie,
PexypcueHble Memoobl ) U UX CPAGHUMenbHble NpeLMyujecnied.

Kpumepuu evibopa onmumansuwlx peutenuii (3¢pgexmuenocms no namsmu
8peMeH1l 6bINO/H eH1Is) NPUMEHUNIEIbHO K KOHKPeNIH bIM 3a0a4am.

Inanuposams cmpykmypy npoepammsl, pazbueas 3adayy Ha noo3aoayul c
ucnonvzoearuem  QyHkyuil, obecneyueas MoOOYILHOCMb U NOGMOPHOE
1CHOMb306aH1e KOOd.



CpasHnueams anvmepHamiieHble 6aAPUAHINGL peuleHUs (Hanpumep, pasHule
aneopummsl copmupoekil) it 0bocHOBbI8aNMb 6b160P HA OCHOBe AHAMU3A X
CNOMHCHOCHILL 1L NPUMEHUMOCHILL.

Bnaoems Haevixamit npoexmupogariis MOOYIbHbIX NPOZPAMM C LUCHONb308AHIEM DYH KLl
U CMpPYKmyp, 6K1104an nepeoayy napamenpos no cCvlike i yKazaniemio.

Texuuxamu onmumiuzayul Koo0a (MUHUMUZAYUS U3OBINOYHBIX GbIYLICHCHUIL,
pabonia ¢ namamuv0) 0/ ROGbIULEHISL NP OLU3E0 OUM b HOCINLL NPO2D AMM.

Odpopmneriiem doxymennayinl Kk KoOy (KOMMeHMAapLiL, NOSACHEHUS € OMYEMax) e
coonigenicmelll ¢ NPUHANBIMLL CIIAHOapIaMiL.

CooTBeTcTBHE IPOJABHHYTOMY VPOBHK0 OCBOSHHS KOMIIETEHI[HIT IUIaHHPYEeMBIM
pesynpraraM o0yueHH H KPUTEPHSM HX OIeHHBaHHS (OI[eHKa: OTJIHYHO /3a4T€eHO):

YK-1 CnocodeH oCcyIeCTBJIATH MOMCK, KPHTHYECKHIH AHAJIN3 H CHHTEe3 HHQOPMAIHH,
NPHMEHSATH CHCTEMHBIH M0IX0/ VIS PellleHN MOCTABJIeHHbIX 3229
Hj-1.VK-1 Ocyuiecmenaem NOUCK HEOOX00UMOU UH@oOpmayuu, onupaicb HaA

pe3yasmamsl AHAIH3A NOCMAEIIEHHOIL 3a0aiu
3nams OcHoenvle cuxnmaxciyeckiie KOHCHIPYKUYLU A3bIKA C++ (JIQK‘CHK'{I, munsl OaHH blX,

onepayiil, YRpaensouwe CMpYKMypvl) i UX 0cobeHHOCH NPl peuleHiill
MUNOBHIX 3a0a4, EKIIOYAS HIOAHCH! HeseH bIX npeobpasoeaniiii munoe i undefined
behavior.

Ipunyunst pabomsr ¢ namsmvio (yKazameni, CCvUIKU, CMamuyeckue i
OuUHamuYecKue MAccugvl) i cnocobsl NpeoomepaujeHiss ymedex Hamsamil, @
maxkdice coeépeMeHHbvle NOOX00bl K ynpaenenuio pecypcamu (RAIl, ymuovie
yrazamenii).

Anzopummsr obpabomxit danHvIx (cOpmMuUpoexa, nouck) u ux peanuzayiio va C++
¢ yuemom 8peMeHHOll 1 NPOCMPaH CNIGeHHOIl CIOHCHOCTILL, BKII0YAsA A0anmayiio
anzopummos noo cneyuguueckiie mpebosaniis 3a0ayil.

Ocobennocmui 6600a/6b1600a 8 KOHCOMbHBIX NPUIONCEHUSX 1L MENOObL AILIOALfLILL
BXOOHBIX OGHHBIY, a MAaKdHCe MNPUHYLNGL NOCHIPOeHU OMKA30YCHOIYUGHIX

unmepgeiicoa.

Vmems Ananusupoeamv  ycnoeus 3a0aqil U 6pl0UPaAmMb  NOOXOO0AULE  A3bIKOGHIE
KOHCMPYKYLL OIS €€ peuleHus, ap2yMeHmupys elbop onmumMaib Ho2o HOOX00d ¢
yuenom mpebosaniiil bezonacnocnii, NpOU3600LNIeNs HOCTNU u

CONpoBOIHCOaemMocniil Kood.

1] (PUMEHANIL VCIOGHbIE OHepamopost il 1HuUKIbl ons ynpaeienisd nonoxKom
GbIHONIHEHUA HpOocpaAMMbL ¢ YYeniom agbgbexmum ocmiu U 4Humaemocriii K'O()(I,
OeMoH chipupya gnaoenile UOUOMANMILIYECKUMLL nammepHamit A3o6iKd.

Pabomams ¢ maccueamu (cmamuueckumil 1 OUHAMUYECKUMILL), VKAZAMeNIMU 1
CIPYKIMYPamMil OAHHbIX, UCHOMb3YS UX O/ Peulettis 3a0ai cpeoHeil CIONCHOCHIL,
a makaice NPOEKMUPOLANt COCHIAGHbIE CIPYKIMYPbl OAHHBIX OIS KOMHIEKCHBIX
3a0ad.

Bnaoems Haevikamu namicanusa, omnaoxu u mecmuposarus npozpamm Ha C++ ¢
NpUMeHeHeM UHCIPYMeHmoe onuiaoku (Hanpumep, omnaoduxa IDE), a maxoice
Memooamil NpopUILPOBAHUS 1L ONMUMU3 AL KPUMLIYECKUX YUACINKOE KOOd.



Memoodamu cocmaenenusa omuemog no ﬂa6opamopn blM pa6om(m C OemanbHviM
AHANAU3IOM AJICOPUNIMOG, UX agbgbemmenocmu I GO3MOJMNCHbBIX yﬂque}luﬁ, GRIOYAA
CPAGHUMENTbH blll AHAILL3 PAasiiyHbIX nooxo000e K peuleHo.

OcHoeamiu  anzopummuzayuyl i HPOEKMUPOGAHUS CHIPYKIMYP OGHHGIX O1A
peuteHus 3a0ay, mpebyioujux KOMOUHUPOGAHUS HeCKOMbKUX HNO0X0006, C
OeMOHCHIpaijiieil  HABLIKOE  CUCMEMHO20 HNpPOeKNUPOBAHUA  NPO2PAMMHBIX

peuieHuil.
H[-2.YK-1 Botoupaem onmumaisHblil 6ApUAHM P eUICHUA 3A0aUU, APZYMEHMUPYA
C60il 6610 0p
3namo Paznunvie nooxoowt x peamuzayuu anzopummoe na C++ (umepamueHuie,

PEKVPClLIGHblE Memodbz) U UX CpaeHuniellbHble Hpeumyujecmea, eriunddi aHaius
HPUMEHUMOCNI 6 3A6LUCUMOCHILL ONl KOHNIEKcnia 3a0ayu.

Kpumepuu evibopa onmumansuwlx peutenuii (3¢pgexmuenocms no namsmu
8peMeH1l BbINONHEHUA) NPUMEHLNEeIbHO K KOHKPemHbIM 3a0aiuam, a makxdice
Memoovl OyeHKU KOMUPOMICCOE MeHCOY DasIuyHbIMIL XAPaKnepucmuKamil
QAn2OPUMMOB.

Ymems Inanuposams cmpykmypy npozpammsl, pazbueas 3aoayy Ha noo3a0auul c
ucnonvzoeanuem  QyHkyuil, obecneyueas MoOOYILHOCMb U HOGMOPHOE
ucnonv3oeanue xKooa, a maxxce npumenss npunyunst SOLID u wabnonst
NPOeKMUPOBAHUA.

Cpaenueams  anvmepHanmiieivie GAPUAHMbL peuleHls (Hanpumep, pasHoie
aneopummsl copmupoekil) it 0bocHOBvIEAMDb EbI60P HA OCHOBe AHAMIZA UX
CNLONCHOCTIUL U NPUMEHLMOCHIL, OeMOHCINPUPYS CHOCODHOCHIb K KPUMUYECKOil
oljerHKe PaznuyHbIX HOOX0O008.

Bnadems Haevixamit npoexmupogariiss MOOYVIbHBIX NPOZPAMM C LUCHONb308AHIIEM DYH KLl
U CIMpYKmyp, 6KII04as Nepeoayy napamenipoe no CCovliKe 1 YKa3anienio, a marxoice
@nadeHue NPOOGUHVMbIMIL MeXHUKami pabomsl ¢ @yukyuamu (1amboa-
BbIPANCEHUS, PYHKMOPDL).

Texnuxamu onmumuzayuil xo00a (MUHUMUAYUS U3DBIMOYHBIX GbINLICTIeHUIL,
pabonia ¢ namsamo o) 015 HOGLIULEHLISI POLI3GOOUMEb HOCHILL NP 02D AMM, GKII0Yds
npumeneriie low-level onmumizayuii mam, 20e 3mo onpagoawo.

Ogopmneruiem doxymennayiil Kk KoOy (KOMMeEHMAPLIL, HOSACHEHUS € OMYENax) 6
coonigenicmeull ¢ NPUHAMBIMI CINAHOAPMAML, A MAKMCe HAGbIKAMI CO30AHLSA
MmexHuYeckoii OoOKyMeHmayuil Ois paspabonantvix peueHiiil.

Tunosbie KOHTPOJIbHbIE 32JAHHSA HIH HHbIE MATEePHAJIbI, HE00X0HMbIe /151 OIEHKH
3HAHMII, YMeHHil, HABLIKOB H (IJIH) ONbITA JeATeJbHOCTH, XAPAKTEPH3YIOIHX >TANbI
(opMHIpoBAHISA KOMIIETEHIIHIl B Mpoliecce 0CBOeHHA 00Pa30BaTeIbHOI MPOrPaMMbI

TunoBbie KOHTPOJIbHbIE 32 JAHHSA:

1.  JlaHBI KaTeTHl ITPSAMOYTOIBHOIO TPEYTONbHHKAa a U b. HaliTH ero ruIoreHysy ¢ U
nepuMeTp P.

2. HaiiTi paccrogrie MeXIy AByMA TOUKaMH ¢ 3aJlaHHBIMH KoopAHHaTamH (x1, y1),
(x2, y2) Ha INIOCKOCTH.



3. Ilomp30Barens BBOAMT ¢ KIAaBHATYPHl KOOPAMHATHL TOUKH (X.y). HeoGxommmo
HaITHCcaTh IPOrpaMMy, KOTOpas ITPOBEPSIET, KaKOH YeTBEPTH ITPHHAJIEKUT TOYKA.

4.  Ilomb3oBarens BBOAUT C KIIaBHATYphl 3 yncia oT — () go 10. HarmicaTs mmporpammy,
KOTOpasi CYHTAeT CYMMY TOJIbKO HEUETHBIX ITOIOKHTEIbHBIX YHCEIL

5. Ilomp30Barerms BBOAUT ¢ KIaBHATyphl 2 4Hciaa. Hamucars Iporpammy, KOTopas
TIPOBEPSIET, SBIISIETCS T TIEPBOE YHCIO KBAApaTOM BIOPOTO, M BBIBOJHUT COOTBETCTBYIOIIEE
COOOIIEHHE.

6.  JlaHo 1enoe yncino. HaiiTu cymMMy ero 4eTHBIX .

7.  JlaHa TOCIENOBATENBPHOCTh IIETBIX YHCENl, OKaHYMBaroInascs umciaoM (. Haiitn
CyMMy KBaZpaTOB JIBY3HAUHBIX OTPHIATENBHBIX 4Hceld. EcCI Takix 4Ymcen HET, COOOMNUTH 00
STOM.

8.  JlaHa 1mociemnoBaTeNbHOCTh IIETBIX YHCE, OKaHYMBaroInascs uuciaoM (. Haiith
HaHMeHbIIIEe YETHOE YHCIIO.

9. Jlnga 3amaHHOrO HATypalbHOro 4Mcila N  HalTH CcymMMmy  JIeIHTENEH,
3aKaHUMBAOIHXCS 3afaHHOI IHppoit K.

10. HarypansHoe umcio N Ha3bIBaeTCsS COBEPIINEHHBIM, ECIIH OHO PAaBHO CyMME BCeX
CBOHMX JIENUTENEH, HCKITFOYast CAMO 3TO YHCIIO (HarpuMep: 6 =1+2+3;28=1+2+4+7 + 14).
Haliti Bce coBepllleHHBIE YHClIa OTpe3Ka [A, B].

11. JlaH omHOMepHBINH MaccHB, coctosmmii M3 N (0 < N < 100) 1enounciieHHbIX
311eMeHTOB. OTIpeAeNUTh KOTHYECTBO YETHBIX 31IEMEHTOB, HHIEKCHI KOTOPBIX He KpPaTHHI 3

12.  JlaH omHOMepHBIN MaccuB, coctosmmmi m3 N (0 < N < 100) 1enouncieHHbIX
3J1eMeHTOB. BRIBeCTH 3HaAUEHHSI, KOTOPbIE He TIPEBOCXOMST CPETHETO apH(PMETHIECKOTO.

13. JlaH omHOMepHBIN MaccHB, coctosmmni M3 N (0 < N < 100) menoumcieHHbIX
311eMeHTOB. OTIPeAeNnuTh, CTh JIH B HEM J[Ba COBEPIIIEHHBIX 3IEMEHTA.

14. JlaHa xBaZpaTHas MaTpuIla Ienabix urcen pasMepoM N x N (3 < N < 100). Haittu
MIPOM3BEEHIE HEHYIIEBBIX BIIEMEHTOB, JI€KAIIX BBIIIE ITIABHOI JHATOHAIH MaTPHI[BL

15. JlaHa mMaTpHIla BEINECTBEHHBIX YHcell. HaliTH pasHOCTh MeXAY MAKCHMalIbHBIM H
MHHHMATBHBIM 3HAYEHNSIMH 3JIEMEHTOB MacCHBA.

16. Hcrone3ysa BMECTO caMOH TIEpeMEHHOIN yKa3aTellb Ha Hee, HallHcaTh IporpaMMy B
COOTBETCTBHH C 33JlaHHEM. BEIUHCIIHTE BRICOTY TPEYTOJIBHHKA, 3HAS JABE CTOPOHBI TPEYTOIbHIKA
H YTOII MeXIY HIMH.

17. JlaH MaccHB IENBIX YHCEIl. BEIBECTH 3HAYeHHS, KOTOPBIE HE TIPEBOCXOAST CPETHETO
apn(pMeTHYECKOTO.

18. Hcrone3ysa BMECTO caMOH TIEpeMEHHON yKa3aTellb Ha Hee, HallHcaTh IporpaMMy B
COOTBETCTBHH C 3aJ]aHHEM. BBECTH CTOPOHY KBaJpaTa a. BBIUMCINTG IDIOM[Ab BIMCAHHOI
OKPY’KHOCTH. J[aH MacCHB IIeBIX YHCeTl. Bce HeUeTHbIE AIIEMEHTHI YIBONUTD, A YETHBIE YMEHBIIUTH
BJIBOE.

19. JlaH MaccHB LeNbIX yucel. ONpefennTh KOTHYECTBO YETHBIX IEMEHTOB, HHIEKCH
KOTOPBIX HE KPaTHEI 3.

20. JlaH JABYMEpHBII MacCHB BEIECTBEHHBIX 4YHcell. HalTH MHHHMAIBHBIN I10
a0CONIOTHOH BEITHYHHE AIEMEHT MaTPHI[BL.

21. JlaH ABYMepHBIII MacCHB BelIeCTBEHHBIX 4YHCell. HalTH cymMMy ITpOM3BEINCHHH
3IIEMEHTOB CTPOKH M CTOJIOIa MAaTPHI[I, Ha MEPECEYEHHH KOTOPBIX HAXOMUTCS HAHOOMBIIHI ITO
a0CONIOTHOH BEITHYHHE ATIEMEHT MaTpPHI[BL.

22. JlaH IBYMEPHBII MaCCHB BEI[€CTBEHHBIX YHCENl. HallTH cyMMy 3JIEMEHTOB CTOIIOIIA,
B KOTOPOM PacITONIOKeH MaKCHMAIbHBIIH AIIEMEHT MACCHBA.

23. JlaHa KBaJpaTHas MaTpHIla IEJIbIX 4Hcell. HaliTH OTHOIIEHHE CYMM 3JIEMEHTOB,
J€KAIMIX BhIIEe U HIDKE TTIABHOM JHATOHAITH MaTPHIBL.

24. Hamucath (YHKIIHIO, KOTOpasl OIMpeJeNseT, COAEP)KUT JIH IOCIeI0BaTeIbHOCT
nenbx yrucell N XoTs OBl TPH OTPHI[aTeIbHBIX 4YKciia. Bo3Bpatuts 1 — ecmn comepxut, 0 — B
MIPOTHBHOM CITyae.



25. JlaH JBYMEpHBIH MAacCHB IeNbIX uncel. C HCITOMb30BaHHEM (YHKIHH KaKJIOM €ro
cTONOIle HAlTH TIEPBBIII HEYETHEI 3IIEMEHT (IIPHHATH, YTO HEYETHBIE AIEMEHTH €CTh B KaXKIOM
cToJIOIIE).

26. JlaH JBYMEPHBII MacCHB IeNMbIX uncell. C HCIIOIb30BaHHeM (DYHKIHH IS KasKIoi
CTPOKH BBISICHHTH, HMEIOTCS JTH B HEIl TTOTTOKUTENIBHBIE TIEMEHTHI.

27. Hamucath (QyHKI[MIO, KOTOpas ONpeJelseT U BO3BpaIlaeT KOJIMHYECTBO
COBEPIIEHHBIX YHCEIl B ITOCIIEA0BATEIIBHOCTH HATYPAIbHbIX yHced N.

28. Paspabortars crpykrypy Abiturient: @amvrumisa, Uma, OryectBo, Aznpec, OLeHKH.
Co3gaTh MaccHB CTPYKTYp HE MeHee YeM H3 TPEX AIIeMeHTOB. BBIBeCTH Ha SKpaH: CITHCOK
aOHTYyPHEHTOB, HMEIONIX HEYAOBIETBOPHTEIBHBIE OILIEHKH; CIIHCOK aOHTYpHEHTOB, CyMMAa
0aIUIOB Y KOTOPBIX HE MEHBIIIE 3alaHH O ; BEIOpaTh N aGUTYPHEHTOB, HMEIOIIIX CAMYHO BEICOKYIO
cyMMy 0arUIoB, M CITHCOK a0UTYPHEHTOB, HMEFOIINX ITPOXOTHOM Oarml.

29. Pazpabotats crpykTypy Aeroflot: ITyHkT HazHauyeHsa, HoMep peiica, THIt camorniera,
Bpems Bbuleta, /[HH Hememi. Co3aTh MAacCHB CTPYKTYpP HE MeHee YeM H3 TPEX 3JIEMEHTOB.
BhIBecTH Ha BKpaH: - CIIHCOK PEHCOB JUIS 33JlaHHOTO ITyHKTA Ha3HA4YeHHS; CITHCOK PEICcOB AT
3aJJaHHOT O JTHS HEJETH; CITHCOK PEICOB JUIS 3aJaHHOTO JHS HEJIENH, BPEMS BBLIETA IS KOTOPBIX
OOIIBIIIE 3a1aHHOLO.

30. Ommumre anropuTM COPTHPOBKH, JAIONIIHIT BpeMs padoThl O(n2).

31. Ormmmmre ainropuTM OBICTPOH COPTHPOBKH

Tunosble 3a4a4H AJ151 CAMOCTOAT €JIbHOTO PellieHHA:
1. JlaH HOMep HEKOTOpOro roja (IeNoe ITONIOKHTENbHOE 4HCcio). OmpeaennTh
COOTBETCTBYIOIIHIT eMy HOMED CTOIETHS, YUUTHIBAS, YTO, HAI[PHMED, HauaioM XX CTOIeTHS ObLT
1901 rog.

2. JlaHBl KaTeT IPSMOYTOIIBHOIO TPEYTONbHHKA a M THIIOTeHy3a c¢. Haiitu apyroi
KaTeT b u nepumerp P.
3. JlaHBI KOOPAHHATEI ABYX IIPOTHBOIONOKHBIX BEPIIHH IPSIMOYTONbHHKA: (X1, y1),

(x2, y2). CropoHbl IIpPSAMOYTONBHHKA IlApaJUIENIbHBI OCsM KoopAuHar. HailTH mepHMeTp H
TIJIOMAAb JIAHHOTO IPSMOYT OITBHUKA.

4, Jansl Tpu ToukH A, B, C Ha uncinoBoii och. Touka C pacrionoxeHa MexIy TOUKaMH
A u B. Haiitu nponsse/ieHre JunH oTpeskos |AC| u [BC|.

5. [Tonp30BaTens BBOJUT € KIIaBHATYpPhl 3 IIeNbIX 4HciIa. HeoOXoaumo HarmcaTh
IIpOorpaMMy, KOTOpPasi BRIBOJUT Ha SKPaH TOIBKO YETHBIE YHCIIA.

6. [Tonmp30BaTens BBOJUT € KIaBHATYpPhl 3 IIeNbIX 4YHcla. HeoOXoaumo HarmcaTh
MIporpaMMy, KOTOpasi BRIBOJUT Ha SKpaH KBaJpaT HaHOOIBIIErO H3 BBEAEHHBIX YHCEIL.

7. [Tomp30Barens BBOAMT 2 IENBIX 4Yuciaa. HeoOXomumMmo HarmcaTh IIPOrpaMMy,

KOTOpasi BRIBOAUT Ha 5KPaH CyMMY 3THX YHCENl, €CITH OHH 00a TOJOXHTEIbHbIE. B MpoTHBHOM
CIIy4yae BBIBECTH Ha SKPaH MOAY/Ib CYMMEL.

8. [Tomp30oBaTens BBOAMT 2 IENBIX 4YHcIa. HeoOXOAMMO HarmcaTh ITPOrpaMMy,
KOTOpas ITPOBepsIET, AEINUTCS ITH TIEPBOE YHCIIO Ha BTOpoe 0e3 ocTaTKa M BEIBOAUT COOOIIEHHE 00
5TOM.

0. [Tomp30BaTens BBOAMT 2 IIENBIX 4YHCIa. HeoOXOmAMMO HarmcaTh ITPOrpaMMy,
KOTOpas CYUTAET CYMMY KBaJApaTOB BBeAEHHBIX YHCE H KBaJpPaT CYMMBI H BEIBOIUT HaHOOJIBIMYIO
CYMMY Ha 3KPaH.

10. [lomp30oBaTens BBOAUT C KIAaBHATYphl JBa 4nciaa. HeoOxomnmo HarmcaTh
IporpaMMy, KOTOpas ITpoBepsieT, AETUTCS M KaKIOe HHCIIO HAIeno Ha 2 H 3, H BBIBOIUT
coo01eHHe 00 5ToM. Eci ke 4YHCIIO He JIelIHTCS, BRIBOAHUT COOOIIeHHe 00 3TOM H OCTaTOK OT
JleTIeHH.

11. [Tonmb30BaTens BBOAUT ¢ KIIaBHATYPHI YMCIIO OT 1 o 20. Ecinn oHO NpHHAAIIEKHUT
unrepsany [1, 10], BRIBECTH Ha AKpaH KBaJpaT 3TOrO YHCIIA, CIIH ITPUHAIEKNUT HHTepBany [11,
20)], BBIBECTH Ha 3KpaH BBEIEHHOE YHCIIO B KyOe.



12.  Tlo mymiHaM Tpex OTPEe3KOB, BBEAEHHBIX ITOTb30BATENEM, OITPEIETTHTh BO3ZMOKHOCTh
CYII[ECTBOBAHHS TPEYTOIbHUKA, COCTABIEHHOrO M3 3THX OTPE3KOB. EcIm Takoi TpeyrombHHK
CYII[ECTBYET, TO OIPENeNHTh, SBISIETCS M OH Pa3HOCTOPOHHUM, PaBHOOEAPEHHBIM HIH
PaBHOCTOPOHHHM.

13. JlaHo 1enoe urcno. HaliTH KOMHYECTBO ero HeUeTHBIX IIH(P.
14, JlaHo 1emoe yrcno. BepHo 1, UTO B YHCIIe Bee IHGPHI OJHHAKOBEIE ?
15. JlaHo 1emnoe yrcno. HaliTH KOMHYecTBO 3aJJaHHOI I (PEI B YHCIIE.

16. JlaHa TIOCTIEOBATENBHOCTD I[ENBIX YHCEN, OKaH4MBaromascs uuciaoM (. Haiitn
MIPOH3BeIeHHe TTOCTIEAHIX IH( P ITOTOKHTETbHBIX YHCE.

17. JlaHa TIOCIIeOBATEIBHOCTD I[ENBIX YHCEN, OKaH4MBaromascs umciaoM (. Haiitn
KOJIIYeCTBO YHCeTI, Y KOTOPHIX ITOCTIeAHA IH(ppa OombIle MMpeArocieHeit. ECIH Takiux dHcen
HeT, COOOIIMTE 00 3TOM.

18. JlaHa TIOCTIEOBATENBHOCTD I[ENBIX YHCEN, OKaH4MBaromascs uuciaoM (. Haiitn
CYMMY KBaJ[paTOB YHCETI, OKAHUYHBAIOIIMXCS Ha 2 WM Ha 13.

19. JIs 3aJlaHHOrO HaTypalbHOIO YHciia N HaiTH KOIMYECTBO €ro HEYETHBIX
JIeIHTeIEH.

20. SBnsgercs M 3aJJaHHOe HaTypallbHOe Yuciio N > 1 IpocTeiM?

21. HatypampHoe unciao N Ha3bIBaeTCs COBEPIIEHHBIM, €CIIH OHO PaBHO CyMMe BCEX
CBOHX JIENUTENEH, HCKITFOYast CaMO 3TO YHCIIO (HarpuMep: 6 =1+2+3;28=1+2+4+7 + 14).
OrnpenermTh, SBISETCS IH 3alaHHOe HaTypalibHOe K coBeprieHHbIM?

22, [TocnegoBaTempHOCTh DUOOHAYYM (WIEHBI KOTOPOH Ha3hIBAIOTCA YHCIAMH
OHOOHAYYH) OIPeesieTcs PeKypeHTHBIMH cooTHoIeHHsMH: F1 = F2 = 1; Fn = Fn-1 + Fn-2 mig
n >3. Haiitn cymmy niepBbixX N urncenn GUOOHAUYYH.

23 JaH omHOMepHBIH MaccuB, cocTosiui U3 N (0 < N < 100) 1enourncieHHbIX
3JIeMeHTOB. Bee ameMeHThI, KpaTHBIE YHCITY |7, 3aMeHHTh HyJIEM.

24, Jan omHOMepHBIH MaccuB, cocTosiuid U3 N (0 < N < 100) nenounciieHHbIX
3JIEMeHTOB. Bce HeUeTHBIE 3JIEMEHTHI YIIBOUTD, @ YETHBIE YMEHBIIHTH BJIBOE.

25. Jan omHOMepHBIH MaccuB, cocTosimuid U3 N (0 < N < 100) 1enounciieHHbIX
371eMeHTOB. OIpeleINTh CYMMY ITOTO/KHTEIbHBIX 3JIEMEHTOB C YeTHBIMH HHIEKCAMH.

26. JdaH omHOMepHBIM MaccuB, coctosinuii 3 N (0 < N < 100) BelecTBEHHBIX
3JIEMEHTOB. 3aMeHHTh ITOIOKHTENIBbHBIE YHCIA, HHJEKCHI KOTOPBIX UETHBI, 3HaYeHHEM
HaHOOIBIIETO IO MOIYIIIO YHCTIA.

27. Jan omHOMepHBIH MaccuB, cocTosimuid U3 N (0 < N < 100) 1enounciieHHbIX
371eMeHTOB. OIpeleInTh, ECTh JIH B HEM XOTS GBI OJIHO IIPOCTOE YHCIIO.
28. JaH omHOMepHBINH MaccuB, cocTosimuid U3 N (0 < N < 100) 1enouncieHHbIx

371eMEHTOB. OIPeIeNTh, ECTh JIH B HEM XOTA OBl OZHO uHciIo DHOOHAYYH.

29. Han omHOMepHBIN MaccuB, coctosinuii 3 N (0 < N < 100) BelecTBEHHBIX
3IeMeHTOB. EcIH B pe3ylbTaTe 3aMeHBl OTPHIATENBHBIX 3IEMEHTOB HX KBaZ[paTaMH IIEMEHTEHI
OyZyT 0o0Opa30BBIBaTh HEYOBIBAIOIIYIO ITOCIENOBATENBHOCTh, TO IOTYYHTh CyMMY 3IIEMEHTOB
HCXOJTHOMH TMOCIIEAOBATEIFHOCTH, B IIPOTHBHOM CIIy4ae IOIYYHTh HX IIPOH3BEEHIE.

30. JlaHa KBaapaTHasd MaTpuila HenbixX yucen pasMepoM N x N (3 < N < 100). Haiitu
OTHOIIIEHHE CYMM 3JIEMEHTOB, JIEXKAIINX BHIIIE H HIUJKE TTIaBHOM JIIarOHAJIM MaT PHIIBL.

31. JlaHa MaTpHIla BEI[ECTBEHHBIX YHCeN. HallTH cyMMy 371eMeHTOB, PaCIIONOKEHHBIX
TI0 TIEPUMETPY MaTPHIIBL.

32. JlaHa wMaTpHUIla BEINECTBEHHBIX 4YHcell. HaliTh TIIpoM3BelleHHE HEeHYJIEBBIX
3IIEMEHTOB CTPOKH MATPHIIBL, Ha KOTOPOH PACIION0KEH MAKCHMAIIbHBIH 3I1EMEHT.

33. Hcriomp3ysa BMECTO caMoOil ITepeMEHHOM YKa3aTellb Ha Hee, HaIlcaTh IIPOrpaMMy B
COOTBETCTBHH C 3aJ[aHUEM. BEIUNCINUTE IDIOINAAb TPEYTOIBHIKA IO CTOPOHE H BBICOTE.

34. Hcriomb 3y BMECTO caMOil ITEpEMEHHOM YKa3aTellb Ha Hee, HaIlcaTh IIPOrpaMMy B
COOTBETCTBHH C 3aJ[aHHEM. BEIUNCIHTH IDI0IMAAb OKPY/KHOCTH ITO 3alaHHOMY PaJIHyCy.



35. Hcromb3ysa BMeECTO caMOil ITEpEMEHHOM YKa3aTellb Ha Hee, HaIlcaTh IPOrpaMMy B
COOTBETCTBHM ¢ 3ajlaHMeM. JlaHbl 3Ha4YeHHd a H b, HaHTH HX cpeqHee apH(MeTHYECKOe,
CPEeTHETeOMET PHYECKOE.

36. Hcromp3ys BMECTO caMOil ITEPEMEHHOM YKa3aTellb Ha Hee, HaIlcaTh IIPOrpaMMy B
COOTBETCTBHH C 3alaHHEM. 3aJaeTcs JIIMHA OKPY KHOCTH. HaliTH 1ororaab Kpyra, OrpaHHYeHHOI O
3TOH OKPYKHOCTBHIO.

37 Hcrioms3ysa BMECTO caMOil ITEpEMEHHOM YKa3aTellb Ha Hee, HaIlcaTh IPOrpaMMy B
COOTBETCTBHH C 3aflaHHeM. BBIMHCIHTE 00BEM IFUIHHAPA, 3HasI PaIHyC OCHOBAHHS H BBICOTY.
38. JlaH OJTHOMEPHBII MAaCCHB, COCTOSIITHI 13 N 1IeJTOYHCIIEHHBIX 3JIEMEHTOB. BRIBECTH

MAacCHB Ha 5KpaH B 00paTHOM ITOPSIIKE.

39. OmHOMEPHBIH MAaCcCHB, COCTOSIINI W3 N IETOYHCIEHHBIX 3JIEMEHTOB, 3aIlOITHUTh
CITy4YaHHBIMH YHCIIaMH. BEIUICIHTL CYMMY HEYETHBIX SIIEMEHTOB MacCHBA.

40. JlaH OXHOMEpHBII MACCHB, COCTOSINHM W3 N BEIIECTBEHHBIX 3JIEMEHTOB.
BhrumcmiTh cpeiHeapupMeTHUECKOe TOJI0KHTENbHBIX SIeMEHTOB MacCHRBA.

41. JlaH OTHOMEPHBII MACCHUB, COCTOSIIIMIT M3 N BEI[ECTBEHHBIX AIIEMEHTOB. BRIBECTH
OTPHIIATEIbHBIE TIEMEHTHI Ha SKpaH B 00paTHOM ITOPSIIIKE.

42, JlaH OTHOMEPHBII MACCHB, COCTOSIINH U3 N I[ETOUNCIIEHHBIX 3IeMEHTOB. Halith
MAaKCHMAIBHBII OTPHIIATENbHBIH 3JIEMEHT.

43, JlaH OJTHOMEPHBII MACCHB, COCTOSIINHA U3 N I[ETOUNCIIEHHBIX 3IeMEeHTOB. Halith
MHHHMAJIbHBIT IT0JIOKHTEIIbHBIT STIEMEHT.

44, JlaH OJHOMEpPHBIII MAacCHB, COCTOSINMIT M3 N I[EIIOYMCIEHHBIX 2JIEMEHTOB.
BBIYHCIHTE CyMMY ITOTOKHTEIBHBIX AEMEHTOB MaCCHBA, KPAaTHBIX 3.

45, Jan mMaccuB IeNbIX 4yHceld. ONpeenHTh CyYMMY ITONOKHTENBHBIX 3IEMEHTOB C
YeTHBIMH HHIeKCaMIH.

46. JlaH MaccuB IENBIX yncell. OIMpeAelInTh CYMMY 3IeMEHTOB OOJBIIMX 3aJaHHOIO
YHCIa X, MTOPSAKOBBIE HOMepPa KOTOPBIX HE KPaTHEI 5.

47. JlaH JIBYMepHBII MacCHB  BEIN[ECTBEHHBIX 4Hcel. HaliTh KOJHMYEeCTBO
OTPHIATENBHBIX AIIEMEHTOB MaTPHIIHL.
48. JlaH JIBYMEPHBIIT MAacCHB BEIECTBEHHBIX 4HCeN. HalTH KOIMYECTBO 3IIEMEHTOB

MaTpPHIBI, TIPEBBIIAIONIIX €€ CpelHee apHPMeTHYeCKOe 3HaUeHHE.

49. JaH JIBYMEpHBINI MacCHB BEIECTBEHHBIX uicel. HalTH cymMMmy 3IeMeHTOB
MaccHBa, A1 KOTOPBIX CyMMa HHIEKCOB paBHa k, rjie k — BBe/[eHHOE ¢ KIIABHATYPHl 3HAYECHUE.
[TpoBepuTs, YTO 3HAUEHHE K TIO3BOISIET HAITH PEIllEHNE.

50. JlaH TBYMEpHBII MAacCHB BEIIECTBEHHBIX 4Hcell. HaliTH cyMMYy ITOIIOXKHTENbHBIX
3IIEMEHTOB CTOJOIA, COAEPKAIEr0 MAKCHMAIIBHBII 37IeMeHT MAaCCHBA.

51. JlaH JBYMEpHBIII MACCHB BEIECTBEHHBIX 4YHCeN. HaliTH pasHOCTE MEXIY
MAaKCHMAIBFHBIM H MUHHMAIIBHBIM 3HAYeHHSIMH 371eEMEHTOB MACCHBA.

52. JlaH JIBYMEpHBIH MacCHB BEIECTBEHHBIX 4YHcel. HaliTH cymMMy 3IIEMEHTOB,
PACIIONOKEHHBIX TI0 TIEPHMETPY MACCHBA.

a3 JlaH IBYMEPHBII MacCHB BEIECTBEHHBIX Y cell. HalTH IponsBejieHIe HEHYIIEBBIX
3JIEMEHTOB CTPOKH MacCHBA, Ha KOTOPOI pacIonokeH MaKCHMAJIbHBI 3JIEMEHT .

54. JlaH TBYMepHBIiI MaCCHB BEIIeCTBEHHBIX YHCEN. HaliTH pa3sHOCTh MEXIY CYMMOI
3HAYEHHIT ATIEMEHTOB YETHBIX H HEYETHBIX CTPOK.

55. JlaHa KBaJpaTHas MaTpHUIla IIEJIBIX YHCEN pa3MepoM. HaliTi IpoH3BeleHIe
HEHYJIEBBIX 3IEMEHTOB, JIEKAIIHX BHIIIE ITABHON JHarOHAJN MAaTPHIIBL

56. Harmicats GVHKIIO,  BO3BpAllaloONyl0  TIPOIEHT  HYJIEeBRIX  4HCel
TOCIIEJOBATETbHOCTH U3 N IENTBIX YHCEN.

ot HarmicaTh QyHKIQIIO, KOTOpas OMpeeNseT, SBISIETCS JH IOCe[0BaTeIbHOCTh
HaTypallbHBIX YHcell N cTporo Bo3pacraroleii. Bosspaturs 1 — ecim sBisiercs, ) — B IIPOTHBHOM
cIIy4ae.

58. Harmicatp (pyHKIDIO, KOTOpas OIpeAelisieT M BO3BpaIlaeT Pa3sHOCTh MEXKIY

IIPON3BCACHHEM HEYETHBIX YHCEelI H  HaHOOIBIIHM cpean OTPHLATEIIbHBIX  YHCEI



TocTIeIoBaTeIbHOCTH IeNbIX uncen N. Hammcath QpyHKIDEO, KOTOpask ONpeenseT, SBIeTCS T
TIOCIIEAOBATENLHOCTE CTPOro yobIBaroIeil. Bossparute 1 — ecm sgBisercd, 0 — B IIPOTHBHOM
ciyuae. Mcrmonp3oBare nepeiady MacCcHBa IO aJIpecy.

59. Harmicate  QyHKIDMRO,  BO3BpAIAOINyl0  i-f IO  TOPAAKY  SIIeMeHT
nociuepoBarenbHocTH GudoHayyn (0 1 12 3 5 8 ...). Mcronb3oBaTh peKypCHIO.

60. Jlan mByMepHbIiT MaccHB. C HCITONMb30BaHHEM (GYHKI[HH HaHTH CTPOKY C
MAaKCHMAIIBHOH CYMMOI 3JIEMeHTOB. EciH TakiuX CTPOK HECKOIBKO, JOJDKEH OBITh HaliIeH HOMED
CaMOIl HIDKHEH 13 HUX.

61. JlaH nByMepHEBIT MaccHB. C HCIONB30BaHHEM (YHKIHH HaHTH CcTOIOeI[ ¢
MHHHMAJIBHON CYMMOH 3lIeMEHTOB. ECIH TakKMX CTOIOI[OB HECKOIBKO, JOIMKEH OBITH HailJleH
HOMED CaMOTO JIEBOTO M3 HHX.

62. Jlan mByMepHBIi MaccHB. C HCHOIb30BaHHEM (PYHKIHH ITPOBEPHTH, SBISIETCS JH
TIIOCIIEJOBATENHOCTh AIEMEHTOB HEKOTOPOH CTPOKH MACCHBA YIIOPSIOYEHHOI 110 HeyOBIBAHHIO.
B cmyvae oTpHI[aTENbHOrO OTBETAa B O0EHX 3a/layaX JOIKHBI OBITh HaIleyaTaHbl KOOPIAMHATHI
TIEPBOTrO IEMEHTA, HAPYIIAOMIEr 0 YKa3aHHYIO YIIOPSA0YEHHOCTD.

63. JlaH JIBYMepHBIIT MacCHB IeNbIX uHceld. C HCITOTb30BaHHEeM (GYHKIMH HaHTH
MHHHMAIBHBIT HOMED CTPOKH, COCTOSIIEHN TOIBKO U3 MOIOKUTEIBHbIX AIIEMEHTOB.

64. JlaH IBYMepHBIIT MaCCHB I[eNbIX uHcell. C HCIOIb30BaHHEM (PYHKIIHH B KaXKI0i ero
CTPOKE 3aMeHHTh 000 MHHHMAIbHBLI 37IEMEHT Ha MaKCHMAIIbHBII.

635. JlaH JBYMepHBII MAacCHB IeNbIX ukcel. C HCIIONMb30BaHHEM (PYHKITHH B KasKIOiH
CTPOKE JBYMEPHOTO MACCHBA IIOMEHSITh MeCTaMH IIEPBBIH HYIIEBOH 3IeMeHT H ITOCIIEIHHIT
OTPHIATENbHBIH. ECIIH TaKHX 3IIeMEHTOB HET, TO JOJKHO OBITh BBIBEAEHO COOTBETCTBYIOIEE
COOOIIEHHE.

66. PazpaGorats crpykrypy Book: Astop, Haszeanme, W3marensctBo, ['of,
KommiecTtBo crpanni. Co3jaTh MacCHB CTPYKTYP He MeHee YeM H3 TPEX IIeMeHTOB. BrIBecTH Ha
SKpaH: CITHCOK KHHT 33JIaHHOTO aBTOPA; CITHCOK KHHT, BBITYIIEHHBIX 3aJaHHBIM H3/1aTEIbCTBOM;
CITHMCOK KHHT, BBIITYII[EHHBIX TTOCIIE 33aHHOTO T'OZIa.

67. PazpaGorats crpykrypy Worker: @amiumsg U uHHIHael, JlomkHOcTh, [on
MOCTYIDIEHHS Ha paboTy, 3aprurata. Co34aTh MACCHB CTPYKTYP HE MEHEe UeM H3 TPEX AIIEMEHTOB.
BriBecTH Ha 53KpaH: CIIHCOK PAaGOTHHKOB, CTaX PAaGOTHI KOTOPHIX Ha JAHHOM IIPEIIPHSTHH
TIPEBBIINAET 3aJaHHOE YHCIO JIET; CIHCOK PaOOTHHKOB, 3apIUlaTa KOTOPBIX OOMBINE 3aJaHHOIT;
CITHCOK paGOTHHKOB, 3aHUMAOIIHX 3aaHHYIO JOIKHOCTE.

68. PazpaGorats crpykrypy Train: IIyHKT HasHayeHus, Homep moesma, Bpems
oTmpaBieHns, Yucimo obmmx mecT, Kymeinpix, I[lnamkaprasix. Co3naTh MacCHB CIPYKTYP He
MEHEE YEM M3 TPEX EMEHTOB. BBIBECTH Ha SKPaH: CIIHCOK IOE3][0B, CIEAYIOIIHX 0 33JaHHOTO
IIYHKTa HA3HAYEHHUS; CIDICOK ITOE3ZI0OB, CHEAYIOIMMX JO 3aJaHHOIO ITYHKTa Ha3HAUYeHUS H
OTIIPABIISIFOIIMXCS TIOCIE 33JaHHOTO Yaca; CITHCOK ITO€3[[0B, OTIPABILIFOMIMXCS 0 33aJaHHOIO
ITyHKTa Ha3HAYeHHS 1 HMEIOITIX OOIIE MecTa.

69. PaszpaGorars crpykrypy Product: HammeHoBanue, IIpoussBogurens, IleHa, Cpok
xpaHeHns, KomruectBo. Co3aTh MaCCHB CTPYKTYP HE MEHee YeM M3 TPEX BIIEMeHTOB. BhIBeCTH
Ha 3KpaH: CIIHCOK TOBAapPOB AT 33JlaHHOTO HAHMEHOBAHHS; CITHNCOK TOBAPOB JUIS 3aJJaHHOIO
HaHMEHOBAHMS, IleHa KOTOPHBIX He IPEBBINAET YKAa3aHHOH; CITHCOK TOBAaPOB, CPOK XPaHEHUSI
KOTOPBIX OOJIBIIE 3aJaHHOTO.

70. PazpaGorars crpykrypy Patient: @ammmmisa, Mmsa, OrtyectBo, Axpec, Homep
MEeJUI[HHCKON KapThl, [{HarHo3. Co3aTh MacCHB CTPYKTYpP He MeHee 4YeM H3 TPEX BIIEMEHTOB.
BhIBecTH Ha PKpaH: CIHCOK ITallHEHTOB, HMEIOINX JAHHBII JHATHO3; CICOK MAIEHTOB, HOMEP
MEJIHI[HHCKOH KapThl KOTOPBIX HAXOAUTCS B 3alaHHOM HHTEpBAJle.

71. PazpaGorars crpykrypy Bus: @amimisg 1 HHIIIHAIIB BoAUTEIL, HoMep aBToOYyCa,
Homep mapiipyra, Mapka, I'oxg Havyana skcruryataiu, [IpoGer. Co3naTe MacCHB CTPYKTYP He
MeHee YeM H3 TPEX AIIeMEHTOB. BRIBECTH Ha BKpaH: CICOK aBTOOYCOB IUIS 3aJaHHOTO HOMEpPa
MapIlpyTa; CIIHCOK aBTOOYCOB, KOTOPBIE HKCIUTYaTHPYROTCS Oomblie 10 JeT; CIIHCOK aBTOOYCOB,
rpo0er y Koropeix 6omeie 10 000 xm.



12. Paspaborats crpykTypy Customer: @amviumsa, Mmsa, OtuectBo, Aznpec, TemedoH,
Homep kxpemntHOI Kaprouku. Co3maTh MacCHB CTPYKTYP He MeHee 4eM H3 TPEX 3IIEMEHTOB.
BBIBECTH Ha SKpaH: CITHCOK IMOKYTaTeneit B alaBUTHOM IOPSIKE; CIIHCOK MOKYTIaTeNnei, HoMep
KPEUTHOH KapTOYKH KOTOPBIX HAXOANUTCS B 3aJaHHOM HHTEpPBAJIE.

TunoBbie KOHTPOJIbHbIC BOIIPOCHI

OCHOBHBIE TIPHHITHITHI aJITOPHTMH3ALMH U TIPOTr PAMMH POBAHH AL

AJITOPHUTMBIL H ITPOTr PAMMEL.

Jannbie. [ToHITHE THITA TAaHHBIX.

Jlormyeckre OCHOBBI AT OPHTMH3AIHH.

SI3BIKH TTPOTPAaMMHPOBAHHS: SBOIOIHS, KITaCCH(PHKAITH.

WnenrtnduxaTtopsl. Kimodeprsie crmoBa. CHMBOIIEL.

JlaHHBIE: IEpeMEHHBIE H KOHCTAHTHL.

Omnncanue JaHHBIX 1[eToro Thra. [{embie KoHCTaHThI. HUIaIH3ais epeMeHHBIX
yenoro Tra. Momidukarop unsigned.

9. UYwucna c ruraBarorel Toukoi. OImcaHie IIEpeMeEHHBIX ¢ TUTABAFOIEH TOYKOH

10. Moanduxkaropst goctymna. Moaudukarop const. OmpesieieHie KOHCTaHT Yepe3
#define.

11. Oynxamn printf() u scanf(). McrionpzoBanne ¢gynximn printf().

12. Moaudukatops! crienpuKaIiim mpeodpa3oBaHIs, HCIOIb3YeMble B (DYHKIHMH
printf().

13. Hcnonp3oBanue dyHKipm printf() Is mpeo6pa3oBaHis JaHHBIX. [IprMeHeHe
dbyuxamm scanf().

14. OcHoBHBIE onepaiyu. Orepals MpHcBanBaHug: =. OIepais CIOKEHNS: +.
Omnepariysg BeIUHTaHUS: -. Orepaliig H3MeHeHN A 3HakKa: -, Ornepaiisg YMHOKeHHS: *,. Onepars
JIeleHud: /.

15. Ilopaspsanbie onepatmi. [lopaspsamHoe U (AND). ITopazpsgaoe UJIKU (OR).
[Topazpsaanoe uckmouaroree MJIA (OR).

16. Ilopa3psigHbIil CABHUT BIEBO H BIIpaBo. OIepaliii OTHOIMEHH S H TOTHYECKHE
oIepaliu. YcioBHas onepaiu (?7:). Onepaind 3amsras (,). [IopsIok BEIITOIHEHM S OIEPaIHil.

17. BrlpaxkeHHS U orepaTopbl. BeipaxkeHns. Orneparopbl. CocTaBHBIE OIEPATOPBI
(6mOKH).

Q02X ENIER g DD P

3aveTHO-3K3aMEeHANHOHHbIE MATEPHAJIbI LIS IPOMEKY TOUHOH ATTECT AU
(3x3amMeH/3a4eT)

BOHpOCbI JJIA MOATOTOBKH K 3K3aMEHY

. [loKoneHn s I3bIKOB ITPOr pPaMMHPOBAHH S

. TuIbI(TTapaAUT MBI ) SI3EIKOB IIPOrPAMMHPOBAHH
. [IpHHITMIIEI CTPYKTYPHOT O IPOrPaMMHPOBaHHS
. [loHsATHE anropHT™Ma, CBOHCTBA allTOPHTMA

. CymHocTh TpaHCIsIn. KOMITIISIIHS H HHTePITPETaIfS
. CHHTaKCHC, CEMaHTHKa U IparMaTHKa

. ®opmMma bakyca-Haypa (EHD)

. CHHTaKCHYeCKHE JTHarpPaMMbI

. THITBI OIHOOK

10. CocTaB s3bIKa IIPOrPaMMHPOBAHHS

11. THIIeI JaHHBIX

12. Kmaccugukariis THIIOB JaHHBIX B C++

O 00 ~1 DU R W



13. [{enouncIIeHHBII (1[ENBIH) THIT JaHHBIX

14. BelllecTBeHHBIH THII JaHHBIX

15. CHMBOJIIBHBIH THII JaHHBIX

16. JlornyecKHil THII JaHHBIX

17. [IpeoOpazoBaHNH S THIIOB

18. CTpyKTypa IporpaMMel

19. [Iepemennasg B CHU++. Kiaccel maMsaTu

20. Onepaiii 1 BhIpaKeHHS

21. YHapHBIE OITepaliii

22. buHapHbIe orepaiii

23. TepHapHas olepars

24. ApudmMeTHyeckue ornepaiimi. MHKpeMeHT/IeKpeMeHT
25. Jlornveckue orneparm

26. Onepaliii IpHCcBaHBaHII

27. IIoOHUTOBBIE JIOTHYECKHUE OTIEPALIIH

28. CrangapTHele QyHKImH C++

29. BBOJ 1 BRIBOJ[ JaHHBIX cpeacTBaMH C++

30. bazoBble KOHCTPYKIIHH CTPYKTYPHOT'O TIPOT PAMMHPOBAHHU S
31. CocTaBHOIi oIeparop 1 OIMoK

32. YCIIOBHBIH OIlepaTop

33. Oneparop BeiOopa/llepexmroyarenns

34. UtepalMOHHBIE H apH(PMETHYECKHE IHKIIHI

35. Iuxut ¢ mpeayciioBHEM

36. Iuxi1 ¢ TocTyCIOBHEM

37. Iuxi1 ¢ mapaMeTpoM

38. Oneparopsl Iepexona

39. OmHOMEpPHBIE MaCCHBHI

40. Kiacchl 3a1a4 00pabOTKH MacCHBOB

41. JIByMepHBIE MACCHBEI. J[HaroHam

42, JIByMepHBIE MAaCCHBBI. T HITHI 3a71ay

43. [IoHsATHE YKa3aTens

44, MHMnanu3aims yKasaTenen

45. Onepaiiiy ¢ yKa3aTeJsIMH

46. [Tonarue ccpuiku. IIpaBriia paboThl CO CChUIIKAaMH
47. lnHaMH4YecKIe TIEpeMEHHbIE

48. YkazaTenu H MaCCHBBI

49. OmHOMEPHBIE AMHAMHYECKHE MACCHBBI

50. MHOrOMepHBIe JUHAMIYECKHE MACCHBEI

51. O6baBieHHe U onpeieNieHHe (hYHKIHIT

52. ITpoToTrHI GyHKITHH

53. JlokanbHBIe U ITIO0ATIbHEIE TIEPEMEHHEIE

54. TTapamMeTpsl (hYHKITHH

55. Ilepemaua MacCHBOB KaK IapaMeTpoB (yHKIIHH
56. OyHKIHH ¢ Ha4aJIbHBIMH (YMAJTYHBAaEeMbIMH ) 3HAYEHISIMI ITapaMETPOB
57. lloacrarnseMsle (inline) QyHKIGH

58. OYHKIHA C TIEPeMEHHBIM YHCIIOM ITapaMeTPOB
59. Ileperpy3ka QyHKIHIT

60. I1TaGmoHbI (hYHKITHI

61. YkazaTenb Ha QyHKIIO

62. Ilepenayua MMeH QYHKIHII B KauecTBe ITapaMeTPOB
63. CchUIKH Ha (pYHKIIHIO

64. PexypcHBHBIE (pYHKIHH



65. IlepeuncisseMbie THITBI

66. OOBSBIIEHIE H OIPEIETIEHHE CTPYKTYP

67. JlocTyll K WwieHaM CTPYKTYp. MHHIHam3aiys CIpyKTyp

68. BriojkeHHBIE CTPYKTYPBI

69. MaccHuBHI CTPYKTYP

70. CTpyKTypsl H PyHKIHH. MeTOBI B CTPYKTYpax

71. BUTOBBIE TTIOISA

72. OObeIHHEHH S

73. CoprupoBka MaccuBa. OIlgHKa allTOPHTMOB COPTHPOBKH

74. CopTUpOoBKa METOIOM "ITy3bIpbKa" (IIpOCcTOro oOMeHa )

75. IllefikepHasd COPTHPOBKA

76. CopTHpOBKa METOIOM ITPOCTOro BrIOOPa (TIPOCTOoii repedop)
77. CopTHpOBKa METOOM ITPOCTOr0 BKIIFOUEHHS (CIBUI-BCTaBKa, BCTaBKaMH )
78. CoprupoBka Xoapa

4.2 Meroamieckne MaTepHAJIbl, oNpeaesoNie nMpomneIypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABBIKOB H (HIH) ONbLITA [JeSiTeJbHOCTH, XAPAKTEPH3YHIINX 3TANbI
¢GopMHpoOBaAHISA KOMIIETEHITHI

Meroaudeckie peKOMEeHJANHH, omNpeaejsiolliie NpouHeIypbl  OIeHHBAHHA
BBINMOJTHEHHSA KOHT POJIbHbIX 3212 HHil:

3ajaHHe CYNTAETCS BBITOTHEHHBIM ITPH BBIITOTHEHHH CIETYOIIX Y CITOBHIA:

- TIpeloCcTaBIIeH HCXOAHBIH Ko Ha C++ B cpefie Visual Studio

- MPOIEMOHCTPHPOBaHa Pab0TOCIIOCOOHOCTD ITPOr PAMMBI

- CTYZIEHT TTIOHMMaeT HCXOIHBIH KOl H OTBeYaeT Ha BOIIPOCHI 10 er0 OpraHH3aI[HH.

Mertoauueckne PeROMEHIAINH, oNIpedc/IHIOIIHE MPOHEAYPhI OICHHBAHMA HA 3atieTe:

[Tporemypa MpoMeKyTOYHOH aTTECTAlMH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHHEM O
TEKYIIEM KOHTpOIE M ITPOMENKYTOUHOH aTrTecraimu oOy4darormuxess @I'BEOY BO «KyGI'¥Y».
Htororoit Qopmoit KOHTpoIs cHOPMHPOBAHHOCTH KOMITETEHIMI Yy OOYYaroIXcs IO
JUCIUTLIINHE SIBIIIETCS 3a4eT U AK3aMeH. CTyJIeHTH 00S3aHbI ITOIYYHTh 3a4eT B COOTBETCTBHU C
pacimcanieM U yuyeOHbIM 1o1aHOM DOC ITpoMeKYTOYHOM aTTeCTAI[H COCTONUT M3 KOHTPOJIBHBIX
3alaHUH U 3aJaHIH JUIS CAMOCTOSITEIIbHOM paOOTHI.

3ayer MO MAHCIMIDIMHE IIpecleAyeT Ielb OLEHUTh palboTy CTyAeHTa, IONyYeHHe
TEOPETHYECKHX H TMPAKTHYECKUX 3HAHMII, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOIO MBINIUIEHHUS,
NpHOOPeTEHHE HABBIKOB CAMOCTOSTEIbHOH Pa0OoThl, YMEHHE IIPHMEHSTH ITOTyYeHHbIE 3HAHU S JIIT
PEIIeHN S TPAKTHYECKIX 3a]]a4.

Pesynprar cmaun 3aueTa 3aHOCHTHCS IIPENIOIaBaTEIEM B 3K3aMeHAI[HOHHYIO BEJOMOCTE U
3aUETHYIO KHIKKY.

O1eHHBaHNE YPOBHS OCBOEHHS AHCUHIUIMHBI OCHOBBIBAETCS Ha KAYECTBE BBIIOTHEHHS
CTYZEHTOM TECTOBBIX 3a[aHH, KOHTPOJIbHBIX 3aJ{aHNi U 3aJaHHI IS CaMOCTOSTENbHOM pabOTHI.

Kputepun oneHKn:



Onenka

He 3aureno 3aureHo

® eCIM CTYJEHT IPABHIIBHO Pelril MeHee 70 | ® eclH CTYIEeHT IpaBIiIbHO penmn 70 %
% 3aa4 W/II He HMeeT ITIPeACTaBIIEHHE KaK | 3ajad, MMeeT IIPeACTaBIIEHHE KaK peIarh
pelarh ocTalbHbIE 3aaul OCTaIIbHBIE 3a/laYl

Meroanueckne peKoMeHIANNH K cjade 3K3aMeHa
Ilponienypa mpoMeKyTOUHOH aTTECTAllHH IIPOXOAHT B COOTBETCTBHH ¢ llomokeHmem o
TeKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTaluy obydarormuxcsa OI'EOY BO «KyoI V.

TeKyIiii KOHTPOIb YCIEBAeMOCTH CTYZIEHTOB IIPOBOUTCS B I[ENAX COBEPIIEHCTBOBAHNS H
HEMPEPHIBHOTO KOHTPOJIS KauecTBa 00pa30BaTebHOTO MPOollecca, MTPOBEPKH YCBOEHHS YUeOHOTO
MaTepHala, aKTHBH3AI[MH CaMOCTOSITENTbHONH padoThl CTYAEHTOB, CTUMYITHPOBAHIS X y4eOHOI
pabotsl, obecrieyeHHs 3(p(PEeKTHBHOCTH 0Gpa30BATEIBHOIO MPOIlecca, IMPeAYITPeKIeHHS PHCKOB
OTYHCTIEHHS CTYIEHTOB.

TGKYI_T_[HTI KOHTPOIIb 3HAHHH CTYACHTOB OCYHICCTBILACTCA ITOCTOAHHO B TCUCHHE BCETO
CEMECTPa.

BHABI TeKyIlero KOHTPONS: YCTHBIH (IMHCBMEHHBII) OMpOC Ha 3aHSTHSX; ITPOBEpKa
BBHITIOJTHEHHSI JIOMAIITHUX 3aJlaHHi; TMPOBeAeHHE KOHTPOJIBHBIX pPaboT; OIleHKa aKTHBHOCTH
CTYZICHTA Ha 3aHATHH.

[Ipu OTCYTCTBHH 3a4eTHOI KHHKKH Y CTYJ[EHTa SK3aMeHaTOp He HMeeT ITpaBa IIPHHHMATh Y
HETro 3ayeT/sK3aMeH. TakoW CTYZEHT CYHMTAeTCsS He SBHBIIMMCS Ha 3a4eT/3K3aMeH. B
HCKIFOYHTENBHBIX CIIy4Yasx, Ha OCHOBAHHH PACIOPSDKEHHS JeKaHa ITpPeltofaBaTellb MOXKET
JIOMYCTUTH CTYAECHTA K 3a4eTy/3K3aMeHy ITPH HATHIHH JJOKYMEHTa, VIOCTOBEPSIFOIIEr0 INYHOCTD.

B 1emsix oObeKTHBHOI O OLIEHHBAHH S 3HAHHIT BO BpEMA ITPOBCACHIA 3a4CTOB H 5K3aMCHOB HE
AOITYCKACTCA HAIIMYHE YV CTYACHTOB ITOCTOPOHHHX ITPEIMETOB H TEXHHYCCKHX YCTPOﬁCTB.

CTyIeHTy, HCIIONMBb3YIONIEMY B XOJle 5K3aMeHa HepaspellleHHble HCTOYHHKH H CpPeACcTBa
TIONTyYeHH T HH(OPMAITHH, BBICTABIISIETCS HEYAOBIETBOPHTENbHAS OlIEHKA, H OH YIalseTcs H3
ayIUTOPHH.

Bo BpeMd 3K3aMeHa CTYAEHTHl MOI'YT TIOJIb30BAThCS YTBEPKIECHHON pabovell IIpor paMMOH
y4eOHOH AUCHHMIUINHEL, KOTOPas JOKHa OBITh B HAIMYMHU Ha SK3aMeHe, a TaKKe ¢ pa3perleHHus
5K3aMeHATOpPa CIIPABOYHOI IUTEPATYPOH H JPYTHMH ITOCOOH SIMH.

CTYI[GHTBI, HapVHIAIOIMMHE IIPpaBIIId ITOBEACHHA IIPH IIPOBEIACHHH 3a4YCTOB M 3K3aMCHOB,
MOI'yT OBITH HE3aMeIIIHTEIBHO YHAJICHBI H3 aYAHTOPHH, K HIM MOTI'YI OBITH IIPHMCHEHBI MEPBI
JHCHTHITIIHHAPHOI' O BO3JICHCTRHSL.

Ha 3auere/sK3aMeHe MOT'YT IIPHCYTCTBOBATh PEKTOP, IPOPEKTOP I10 YueOHOI padoTe, JAeKaH
daxynbpTeTa, 3aBeAyrommii Kadempoit, koTopas obecreunBaeT YUeOHBIH Ipollecc IO JaHHOM
qucinrumHe. [I[pHcyTeTBHE Ha BK3aMeHaX U 3a4eTax IMOCTOPOHHUX I 6e3 pa3peleHHs peKTopa
WIIH TIPOPEKTOopa o y4eOHOM paboTe He JOITY CKaeTCs.



[Tocme mpocIyImMBaHIS IEKIMH PEKOMEHAYETCS BBOTOIHUTh YITPaKHEHHS, IIPHBOIIMBIE B
JIEKITHH A1 CaMOCTOSITEIbHOI paboThI, a TaK/Ke BBITIOIMHHTH Ha KOMITBIOTEPE C HCITOIh30BAHHEM
cpemsl Visual Studio 3aaun, IpHBOIHMMBIE B JIEKI[HH B KaUECTBE IPHMEPOB.

[Ipp camMocTOgSTENBHOH paboTe CTYAEHTOB HEOOXOAHMO H3YUYHUTh JIHTEPaTypy,
NIPHBEICHHYIO B TIEPEYHSX, I OCMBICIIEHMS BBOAMMEBIX IIOHSTHIL, aHaIH3a IIPEIOKEHHBIX
MOAXOA0B H METOAOB Pa3pabOTKH ITapallIeNIbHBIX TIporpamMmM. PazpaGaThiBasi pellleHHe HOBOM
3alayll, CTYJAEHT JOIKEH YMeTh BBIOpaThb METOABI PEIIEHHT 33Jlayd € YYeTOM IIeJIeBOM
arrapaTHoit I1aT(OpMBI, IIPOBOAUTE OTIAAKY H ITPOPITHPOBAHIE ITPOr PaMMBI Ha SI3bIKe C++.

B kauyecTBe CHCTEM IPOrPAMMHPOBAHHSA IS PElleHUs 3aJa4 M H3yYEeHHS MeTOJOB H
aJITOPHTMOB, TIPHBEIEHHBIX B JEKIMIX, PEKOMEHIYETCS HCIIOIb30BaTh HA IIPAKTHYECKHX
3aHATHSX U TIPH CAMOCTOSTENFHOI paboTe CTAaHHAPTHYIO pealH3alfio ssbika C++ B CBSI3KE CO
cpenoi pazpadorku Visual Studio.

MeTtogu1eckne PERKOMEHIAINH, ONpeac/iAI0IIHE IIPoIeAYPhI OLICHHBAHIA Ha SK3aMeEHe:

Kpurepuu onieHUBaHUA H IIKAJIA OLEHKH JK3aMeHa

Onenka KpuTepHu BhICTaBJIeHHS OLleHKH

JlaH pasBepHYTHIH OTBET Ha ITOCTABIEHHBIE BOIPOCHL. M aTepHain
H3JI0KEH I10CIIEI0BATeNbHO. FIMEroTC I TOTHUHEIE H

«OTIHYHO» apryMeHTHPOBAHHbIE BEIBOJIEL.

B TeueHHm ceMecTpa cTy/leHT TpaBHIbHO permt 80 % 3amad,
HMeET IIpeicTaBIeHHe KaK PelllaTh OCTAIbHEIE 3afauH

JlaH pa3sBepHYTHIH OTBET Ha IIOCTABIEHHBIE BOIPOCHL. M aTeprain
H3II0KEH B I[ETIOM ITOCTIE JOBATENBHO. HIMEI0TC A IOTHYIHbIE H
«XOpOoILIo» apryMeHTHPOBAHHEIE BEIBOJIEL.

B TeueHnm ceMecTpa CTy[IeHT TpaBHIbHO permt 70 % 3amad,
HMeET IIpeIcTaBIeHHe KaK PeIlaTh OCTAIbHEIE 3afaul

OTBeT Ha BOIIPOC He SABIIAETCS IOMHBIM. MaTepHal H3I0&KeH
HEIOCTIeJOBAaTeNbHO. BEIBOMEI HE apI'yMEHTH POBAHEI.

B TeueHHN ceMecTpa CTy/IeHT TpaBHIEHO permt 60 % 3amiad,
HMeET IIpeiCTaBIeHHe KaK PelllaTh OCTAIbHEBIE 3afauH
OOyuaroliiic 4 He 3HaeT 3HAUHTEIHHOMH YacTH TPOTPaMMHOT O
MaTepHama, JOIycKaeT CYIIeCTBEHHbIe OLTHOKH.

B TeueHHH cemecTpa CTy[eHT IIPABIIFHO pelni MeHee 70 % 3amau
H/IJIH He HMeeT IIpeJICTaBlIeHHe KaK PelllaTh ocTalbHBIE 3afaun

«Y IOBIETBOPHTEIEHO»

«HeynoBneTBOpHTETEHO»

OlleHOYHbIE CpEeACTBA JUTSI HHBAMAOB M JIHMI[ C OTPAaHHYEHHBIMH BO3MO’KHOCTSIMH
30POBb S BRIGHPAIOTCS ¢ YUETOM HX HHAMBHYaIbHBIX TICHXO(PHU3HUECKIX 0COOEHHOCTEI.

— IIPH HeOOXOMMOCTH HHBAIIHIIAM H JTHI[aM € OTPAaHHYeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI
MPeIOCTaBIISAETCS JOMOMHUTEFHOE BPeMsI TSI MTOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH TIPOBEJIEHHN TIPOLIEAYPHI OIIEHHBAHHS PE3YIbTaTOB OOYUEHH S HHBAIMIOB H JIHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPEIyCMATPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CpencTB, HEOOXOMHMMBIX HM B CBSI3H C HX HHAHBHIYAIBHBIMH OCOOEHHOCTSIMH ;

— IIPH HEOOXOAMMOCTH 1T 00YYArOIIHXCSI ¢ OrPAaHYEHHBIMH BO3MOYKHOCTSIMH 3]{TOPOBbSI
H HHBAIMJOB IPOIeAypa OlEHHBAHMUS Ppe3yIbTaTOB OOYYEHHSI 110 JUCHHMIUIHHE MOXKET
MTPOBOJIUTHCS B HECKOIBKO 3TATIOB.

[Iporienypa OIEHHBAHHA Pe3ybTAaTOB OOYUEeHHS HHBAHAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOYKHOCTSIMH 3I0POBBSI TI0 JUCIHIUTHHE MPelycMATPHBAET MpeocTaBIeHne HHpOpMAaIlii B
dbopmax, aanTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3JJ0POBbSI H BOCITPHSITHS HH(OPMAIH:

JU1s1 THIL ¢ HapyTIeHHSIMH 3PEHIS:

— B ITe4aTHOH (hopMe YBETHUEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.



JU1s1 TuIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIbHOTO arlapara:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JlaHHBIH TIepeueHh MOXkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
00y YarOIHXCA.

5. IlepeveHn yueOHOI JUTEPATYPbl, HHPOPMAHOHHLIX PECYPCOB H TEXHOJIOTHil

5.1 OcHoBHas JATEPATYPA:

1. KoHoga, E. A. ArropurMsI 1 riporpaMmel. SA3sik C++/ E. A. KoHosa, I'. A. ITomnak.
— 7-e u31., ctep. — Cankt-IlerepOypr : Jlanb, 2023. — 384 ¢. — ISBN 978-5-507-46070-0. —

Tekcer : osmekTpoHHBIt // JlaHb : BIeKTpOHHO-OMOMMoTeyHass cucreMa. — URL:
https://e.lanbook.com/book/297002 — Pexum goctyma: g aBTOPH3. II0Ib30BATENE.
2. Ornesa, M. B. IIporpammipoBaHiie Ha sS3bIKe C++: ITPaKTHYECKHI KypC : yueOHoe

rmocoOue g By30B / M. B. Oruesa, E. B. Kyapuna. — Mocksa : U3garensctso Oparit, 2022, —
335 ¢. — (Bricmiee obpazopanie). — ISBN 978-5-534-05123-0. — TekcT : 3IeKTPOHHBIH //
O6pazoBarenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492984.

3. Kysumnos, /I. P. OcHOBBI ImporpaMMIpOBaHU : yueOHOEe ITocoOue 11 By30B / 1.
P. KyBimHoB. — Mocksa : M3matensctBo HOpaiit, 2022. — 104 c. — (Briciiee oOpa3oBaHiie).
— ISBN 978-5-534-07559-5. — Texkcr : snekTpoHHsIit // O6pazoBaTenbHas mwiaTdopma Opaiit
[caiiT]. — URL: https://urait.ru/bcode/493460

JI71s1 OcBOEHH S AUCHUTUTHHBL HHBATHAAMH U JIHIIAMH C OTPAHHYEHHBIMH BO3MOKHOCT SIMH
3JIOPOBbSI MMEIOTCS H3JAaHHS B BIIEKTPOHHOM BHIE B 3IEKTPOHHO-OHOTHOTEYHBIX CHCTEMAX
«Jlanwv» u «IOpaiim ».

5.2 Jlono/HHTe/IbHAA JIHTEPATYPA:

1. Crpayctpym, B. S3pik mporpamvirpoBanHnsa C++ I IMpogecCHOHANOoB : yueGHOoe
nmocodue / b. Crpaycrpym. — 2-e u3g. — Mocksa : MHTYUT, 2016. — 670 c¢. — Teker :
3JIEKTPOHHBII 1l JlaHp : 3JIEKTPOHHO-OHOIMOTEYHAS CHCTEMA. — URL:
https://e.Janbook.com/book/100542. — Pexamm JIOCTYTIA: IS
ABTOPH3. ITOJIb30BATENEH.

2. [TarmoBckas, T. A. TlporpammipoBanue Ha s3bike C++ : yueOHoe rmocobne / T. A.
[TaBnoBckass. — 2-e w3, — Mocksa : UHTYHT, 2016. — 154 ¢. — TekcT : a1eKTpOHHBIH //
JlaHp : snekTpoHHO-OHOmMoreyHas cucreMa. — URL: https://e.lanbook.com/book/100409. —
PesxuM TocTyTma: A1 aBTOPH3. TIOTb30BaTEIEH.

3. Kepnuran, b. B. A3bix mporpammvuposanus C : yueOHuk / b. B. Kepuwuran, J[. M.
Puun.— 2-e m3x. — Mocksa : MHTYHUT, 2016. — 313 c. — Tekcr : aleKTpoHHbIH // JlaHb :
371eKTpoHHO-OHOnnoreyHas cucreMa. — URL: https://e.lanbook.com/book/100543. — Pexum
JIOCTyTIa: U1 aBTOPH3. TIOIb30BaTENEH.

5.3. Ilepunognieckue W3IaAHUs:
1. Ba3swl gaHHBIX KoMITaHHH «cT Brio» http://dlib.eastview.com
2. OnekrponHasd ononnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. InTepHeT-pecypchbl, B TOM Yl c/Ie COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHbIX H HHPOPMANHOHHbIE CIIPABOYHbIE CHCTEMbI
Onexmponno-bubmiomeunsie cucmemst (O5C):
1. DBC «IOPAWUT» https://urait.ru/




2. BBC « YHUBEPCHUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. BBC «BOOK.ru» https://www.book.ru

4. BBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHBb» https://e.lanbook.com

Ipogeccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

KypHams! n3garenberBa Wiley https://onlinelibrary.wiley.com/

Hayunas anexktpoHHas 6ubnmoteka (HOB) http://www.elibrary.ru/

[IOMHOTEKCTOBBIE APXMBHI BEAYINHX 3aITafHBIX HAYYHBIX KyPHAIIOB Ha PoccHiickoi
nna’rd)opme Hay4yHbIX XypHaitoB HOUKOH http://archive.neicon.ru

6. HaimpioHambHasd  »IeKTpoHHas  OHMONMHOTEKa  (JOCTYIT K DIEKTPOHHOH  OHOIHOTEKE
JIuccepraipi Poccuiickoit rocyapcrBeHHon oubdimoreku (PI'B) https://rusneb.ru/

7. IlpesupeHtckas ouoOimioreka mM. b.H. EnpbiiHa https://www.prlib.ru/

8.  Baza manmprx CSD KemOpHIKCcKOro leHTpa KpHuctaiorpadueckux JaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "JlexropuyM TB" http://www.lektorium.tv/

17. YHuBepcurerckas nHdopmaronHas cuctreMa POCCHUS http://uisrussia.msu.ru

N

Hughopmaruonnvie cnpagounsie cucmemo

1. Koncymprant [Imroc - cripaBoyHas IpaBoBas cHCTeMa (IOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIHMOTEKH )

Pecypcwvt ceoboonozo docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AMepuKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BRICIEr 0 oOpa3oBaHna Poccrrickoit Deiepaliii
https://www.minobrnauki.gov.ru/;

4. @epepanbHebLil mopran "Pocchiickoe oOpa3zoBaHue" http://www.edu.ru/;

5. HudopmarmonHas cucTeMa "EXHHOe OKHO A0OCTYITa K oOpa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmnmHas KommeKius IH@PoBbIX 06pazoBaTellbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocytapcTBEHHOIO HHCTUTYTa PyccKoro si3pika mveHn A.C. [TyimknHa
"O0pa3zoBaHHe Ha pyccKoM" https://pushkininstitute.ru/;

8. CmpaBouHO-HH(}p OpMAI[HOHHEIT TopTan "Pycckiii S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKIX TOJIKOBBIX CIIOBapeil http://www .glossary.ru/;

10. CroBapH M 3HIIHKIONEMNH http://dic.academic.ru/;

11. OOGpasoBaTenbHbII IopTan "Yueba" http://www.ucheba.com/;

12. 3akoHormpoekT "O06 obpaszopannu B Poccriickoi @eepaliii”. Borpockl H OTBETH http://xn--

273--84d1f.xn--plai/voprosy i otvety

Cobemeennvie snexmponnsvie obpazogamenvivie i uH@opmayuontvie pecypcst Kyol'y
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OneKTpoHHbI Katarmor HayuHoit 6nonuoteku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DOnekTpoHHas OHOIHOTEKA TPYIAOB YueHbIX KyOI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYIBHOIO JHHAMHYECKOr0 00yueHHS http://moodle.kubsu.ru

4. bBaza y4eOHBIX IUTaHOB, YU4eOHO-MeTOAMYECKHX KOMITIIEKCOB, ITyOITHKAITIiT H KOH() epeHIII

http://infoneeds.kubsu.ru/

5. Bubnuoteka HHGOPMAIIMOHHBIX PecypcoB Kadeapbl HH(OPMAIHOHHBIX 00pa30BaTeTbHbIX
TEXHOIOTHI http://mschool.kubsu.ru;

6. OIeKTPOHHBIN apxXuB J0KyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOHeKTpOHHbIE 00pa30BaTeIbHbIE PeCYPCHl KaeIphl HH(POPMAIMOHHBIX CHCTEM H TEXHOOTHIT
B oOpazoBanmu KyOl'Y wu HayuyHo-MeToamdeckoro skypHama "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5 .5 llepeyenb HHPOPMATHOHHO- KOMMY HHKANHOHHBIX TEXHOJIOT Ml

— IIpoBepka JOMAIIIHIX 33JaHHIT 1 KOHCYJIBTHPOBAHHUE TTIOCPEACTBOM IEKTPOHHOMH TTOYTHI.
— Hcnionb30BaHue 31eKTPOHHBIX TIPe3eHTallHI ITPH ITPOBEAeHUH JIEKITHOHHBIX 3aHSTHIT

- Cucrema MOODLE

- [IpoBepka JoMalHiX 3aJjaHHil M KOHCYIIbTHPOBaHHe ocpeictBoM DOUC Kyol'yY

5.6 Ilepevuenb JHIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSAEMOro MPOrpPaMMHOI0
obecneveHHs
OpenOffice
Kommmsrop C++
Google Chrome 97
GitHub Desktop 2.9
Visual Studio Code, 1.52+

6. MeTtoanueckne YKa3aHUS ISl OO0YYAKINHXCS T0 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

B ocCBOEHHH AHCIIMIUIMHBI MHBAIHAAMH H JTHI[AMH C OTPAHHYEHHBIMH BO3MO’KHOCTSIMH
37I0POBbSI OONBINOE 3HaueHHe HMeeT HHAMBHIyalbHas yuyeOHas paboTa (KOHCYIbTAIlMH) —
JOMOTHUTENbHOE Pa3bsCHEHHE y4eOHOro MaTepHara.

WHauBHAYaTbHBle KOHCYIBTAIIMH IO TPeAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CITOCOOCTBYIOIINM HHANBHAYATH3AIHH O0YUEHHS H YCTAHOBIEHHIO BOCITHTATEIBHOTO KOHTAKTa
MeXIy TIpernofaBaTeneM W OOYYAarOIMMCS HHBAIHAOM IJIH JIHIIOM C OTPaHHYEHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSL.

7. MaTepHaJ’leO-TEXHH‘leCROE odecrieueHHe 110 AHUCIHHUILINHE (MOﬂy.]'llO)

No B A HanmeHoBaHHe yueGHOIT ayTHTOPHH, €€ OCHAIIIEHHOCTh
000pYJOBaHHEM H TEXHHUYECKIMH CPEACTBAMHI O0yUYEeHIHS
1. JIeKI[MOHHBIE 3aHATHSA Aymutopus, YKOMITIEKTOBaHHAS CITeLHAITM3HPOBaHHOIT
MeOENbIO M TEXHHYECKHMH CPeJICTBAMH 00yUeHH S
2. JlaGopaTopHbIe 3aHATHS | AYyIUTOPHS, YKOMILIEKTOBaHHAS CITeLHAITM3HPOBAHHOI
MeOelnbl0 M TeXHHYECKHMH  CPEeICTBAaMH  OOy4eHHS,
KOMITFOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecIieYeHHEM
3. ['pyrmioBsie AyropHs, YKOMITIEKT OBaHHAS CIIEHATT3HPOBAHHON
(MHIUBHTyaJTbHBIE ) MeOempl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOHCYIIbTalHH KOMITbFOT€paMH, IIPOTPAMMHBIM OO€CTIEYEHHEM




Texyrmi KOHTPOJIb,

Ay,[[HTOpI[FI, YKOMITIICKTOBaHHaAsA CHGL[H&J'JIIBHPOBEIHHOﬁ

TIPOMEKYTOUHAS Mebembl0 M TEXHHYECKHMH  CpeficTBaMH  OOyYeHHS,
aTTeCTaIlHg KOMITbIOTEPAMH, ITPOrPAaMMHBIM O0ECIIeUeHHEM

CamocTosATenbHad KaGuHer 11 caMOCTOSTENBHOH  pabdOThl, OCHAIlEHHBII
pabota KOMITbFOTEPHOH TEXHHKOIT ¢ BO3MOXHOCTBIO ITOJKIIOYEHHST K

cetH «HMHTepHET», IMPOrpaMMONl SKPAaHHOTO YBEIHYEHHS H
oOecIleYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTEIbHYIO CPely VHHBEPCHUTETA.

[Iprmvedanne: KoHKpeTH3ausa ayIHTOPHI H UX ocHalleHHe omnpeaensgercs OIIOII.
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