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Pabo4asa nporpaMmma AMCLUUNMAMHBI COCTaBMeHa B COOTBETCTBUM C hefepanbHbIM rocygapCTBEHHbIM 0Opa3oBaTenbHbIM
CTaHgapToM BbicLlero obpasoBanus no HanpasneHnto nogarotoskn 09.03.02 NHGoOpMaUMOHHBIE CUCTEMbI 1 TEXHOIOTUM,
YyTBEPXAEHHBIM Npukasom MuHucTtepcTBa obpasoBaHms 1 Haykm Poccuiickon ®egepaumm ot 19.09.2017 r. Ne 926

CocraButens (u):

KaHOuaaT TEXHUYECKMX Hayk, [oueHT Benaa T.WN.
Ot kadeapbl cocTaBUTENS: KoBaneHko AnekcaHgp
3aBeayoLnii Kadbenpon WMHOPMaLIMOHHbIX n Hwvkonaesuny

ynpasndarwmnx cuctem

Ot BbINycKkatoLLen kacdeapbl: KoeaneHko AnekcaHap
3asegyowmnn kadenpom Hukonaesuy

MeToauyeckun otaen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AucuunnuHbl: POPMUPOBAHUE Y CTYAEHTOB TEOPETUYECKMX 3HAHMA O MpuHUMNax, nogxodax u
MeTofax obecrneyeHust TEeXHONOrMYHOCTU MPOrPaMMHOIO oGecnevyeHuss U NpuobpeTeHne MpPaKTUYECKUX HaBbIKOB
NPUMEHEHUS TEXHONOMMYECKMUX NPUEMOB pa3paboTKM NporpaMMHOro oGecneyeHus.

1.2 3agaum AMCUNNAUHBI:

OcCHOBHbIMM 3a4a4aMmn U3y4YeHUsa AMCUUNNNHBI ABNSAIOTCA:

- N3y4YyeHMe OCHOBHbIX 3TaAMoB pelleHns 3agadn Ha OBM, kpuTepueB kayecTBa NporpaMMHOro obecneyeHus,
MEeTOAO0B cneumnduKkaLmm nporpamMmm;

- M3y4YeHWe OCHOBHbIX METOAOB W CpeAcTB paspaboTky anropuTMOB M MporpaMm, MPUEMOB CTPYKTYPHOIO
nporpamMMmMpoBaHns, cnocoboB NpeacTaBneHns CTPYKTYPHbIX anropuTMOB;

- M3y4YeHUe TPUHLUMMOB U MpuoOpeTeHne HaBbIKOB MPOEKTUPOBaHNA apXUTEKTypbl W  pa3paboTku

hyHKLUMOHANbHBLIX MOAYrNe NporpamMmMHbIX NPOAYKTOB, pa3paboTku MpPorpaMMHON [OKYMEHTauuM B COOTBETCTBUM CO
cTaHOoapTamu;

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKe OOy4aloLerocs:

I'Ipe/J,BapMTeanaﬂ noAroToBKa npeanonaraeT co3gaHne OCHOBbI AnA (bOpMVIpOBaHVIﬂ KOMMeTeHuun, YKa3aHHbIX
BN 2, npu n3yvyeHnmn ogucumnninH:

MHdopmaumnoHHbIE TEXHOMOMK
YyebHas npakTuka (03HaKOMUTENbHAsA NPaKTUKa)

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLUNNUHDbI

OlMK-1: Cnoco6eH NPUMEeHATb eCTeCTBeHHOHay4Hble U OGLI.I,EVIH)KeHeprIe 3HaHuA, MeToA4bl MaTeMaTU4eCKoro
aHanusa n mogenupoBaHus, TeopeTU4eCKoro u aKCnepumMmeHTaribHoOro uccrnegoBaHus B I'IpOd)eCCI/IOHaanOﬁ
AeATeNIbHOCTU;

3HaTb: OCHOBHblE NWHENHbIE W HENUHENHble CTPYKTYpbl AaHHbIX; Hanbornee BaXHble AN MPOEKTHOM MNPaKTUKK
anropuTMbl: COPTMPOBKY, MNOMCK, 0OpaboTKy ApeBOBUAHbLIX CTPYKTYP; OMNpedeneHus CTPYKTYPHbIX W YMCMOBbIX
XapakTepUCTUK 0O BEKTOB N3 Teopun rpadhoB; anropuTMbl NoMcka B TEKCTE, (aninoBble CTPYKTYPbI.

YMeTb: BbINOMHATL: aHanu3 3agayn, BbIOOp CTPYKTYpbl [AaHHbIX, paspaboTky anropuTMOB peELUEHUs 3aJauu,
nporpaMMHyl0 peanusauuio BblGpaHHbIX anropuTMOB peLLEeHWs, TECTUPOBaHWE Nporpammbl, UCCNEAoBaHWE U aHanu3
anropuMTMOB, COCTaBlIEHNE AOKYMEHTALUNN.

BnapgeTb: HaBblkaMmn BbiGOpa ONTUMAarbHbIX CTPYKTYP AaHHbIX, 3PMEKTMBHBIX anropnutmMmoB obpaboTkn nHdopmauum m
S13bIKOBbLIX KOHCTPYKLIMIA, 0becrneymBaloLLmnx peannsaumm TUNoBbIX anropuTMOB U CTPYKTYP AaHHbIX, UCMOMNb3yeMbIX Npu
NPOEKTUPOBAHMU MPOrpamMm PasnNYHOro HasHa4YeHMs.

OlNK-3: Cnoco6GeH pewaTtb cTaHAApPTHbIE 3aAa4yn npod)eccuoHanbHON AeATENbHOCTU Ha OCHOBE
MHhOopMaLMOHHON N 6ubnuorpacdn4eckon KynbTypbl C NPUMMeHeHMeM UHPOPMaLMOHHO-KOMMYHUKaLUOHHbIX
TEXHONOIMN U C y4eTOM OCHOBHbIX TpeboBaHUM MH(pOpMaLMOHHON 6Ge30NacHOCTH;
3HaTb: 0a3oBble MOHATMSA, MeTodbl M MpPUEeMbl NPOrPaMMMPOBAHMA Ha A3blke MNPOrpaMMMpPOBaHWS B Mapagurme
npoueaypHOro NporpaMMMpoBaHUsi; OCHOBHble Ga3oBble MOHATUSA, METOoAbl U MPUEMbl OOBEKTHO-OPUEHTUPOBAHHOMO

NporpamMMrMpoBaHusi.
YMeTb: NMcaTb NporpamMmbl Ha NpoLiefypPHOM S13blke NPOrpaMMmnpoBaHUS.

BnageTb: HaBblkaMy NPOrpaMMUPOBaHNS Ha NPOLEAYPHOM SA3bIKE.

OlMK-6: Cnoco6eH pa3pabatbiBaTb anropuTMbl U NPOrpaMmbl, NPUrogHble ANA NPakTUYeCKOro NPUMeHeHUA B
obnacTi NHPOPMaLMOHHBLIX CUCTEM U TEXHOJOTUN;

3HaTb: MeTOAbI anroputMmsaunm n A3biKn NporpamMmmMmmpoBaHnda, NpUrogHble Ana npakTn4eckoro npumMmeHeHua B obnactn
VIH(*)OpMaLI,VIOHHbIX CUCTEM U TEXHOJSIOTUN.

YMeTb: NpUMeHATb MeTOAbI U CpeAcTBa aHanusa qyHKUMOHaNbHbIX TpeGoBaHMI K NporpaMMHOMY 06ecrneyeHuto
BnapeTtb: HaBblkamMy aHanun3a pyHKLMOHaNbHLIX TPEGOBaHMI K NpOrpaMMHOMY 06ecneyeHuto.

3 PE3YJIbTATbI OBYYEHUA MO AUCLUUNITIUHE
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Tema 1. MNognporpammbl, X HazHa4yeHue n
Knaccudukaums. dopmanbHble n
dakTnyeckne  napametpbl.  [lepepava
napameTpoB pasfuyHbIX TUMOB MO CChISKE U
3Ha4eHuIo. O6nactu AOCTYNHOCTH
rnobanbHbIX WM JOKanbHbIX MNEPEMEHHbIX.
lMporpaMMupoBaHue C MCNONb30BaHUEM
npoueayp n YHKLNA. Mogynu.
WHTepdpenc. OpraHmsaums  6mbnmoTek
nognporpamMm. CTaHZapTHble  MoAgynu.
Mpoueaypbl wn  dyHkunn. lNNepepaya
napameTpoB MO 3HAYEHUIO U CChISKE.

Mpaktnyeckoe 3aHaATME 1: PeleHue
npakTU4eckMx 3agad

17

41

nn

Tema 2. Tunbl AaHHbIX nNofb3oBaTens.
MoHaTne abcTpakTHOro Tuna AaHHbIX.
CTpyKTypHble  TuMbl  AaHHbIX.  3anucu.
Cnunckn, CTeKu, MHOXecTBa "
0b6beauHeHNs. Onepauuu co
CTPYKTYPHbIMM TMnamu. Peanunzauus
CTPYKTYPHbIX TMnoB B A3blKax
NPOrpaMMMPOBaHNS  BbICOKOTO  YPOBHSI.
AGCTpakTHble  TUMNbl  AaHHbIX WU KX
peanusauusi.

Mpaktnyeckoe 3aHATME 2. PelleHue
NpakTU4eCcKMX 3adady C UCNONb30BaHWEM

17

41

nn

WUtoro B cemecTpe (Ha kypce ana 3A0)

17

34

82

KoHcynbTauum 1 npoMexyTodHas
attectauus (Ok3ameH, Kypcosasi paboTta)

42,5

Paspen 2. MeTtopmonorum

Tema 3. OCHOBHbIE NONOXEHNA OOGBEKTHOMO
nogxoga Kk  paspaboTke  nporpamm.
MpuHUMNbI 0OBEKTHOTO nogxopa:
abcTparvpoBaHue, orpaHuMdeHne OoCTyna,
MOAYNbHOCTb,  Mepapxus,  TunmMsauus,
napannenuamM, yctonumBocTb. Cnocobbl
pacnpefeneHus " 3aMMCTBOBaHMS
wabnoHoB 1 noseaeHunda. VMHkancynaumsa un
cneuMdpukaumss  npaBun  JOCTYMHOCTM
anemMeHToB krnacca. KOHCTpykTopbl 1
pectpyktopbl. HacneposaHue. Wepapxus
knaccoB. OAOMHOYHOE U MHOXECTBEHHOE
HacnegosaHve. Crnocobbl  peanusauuun
MHOXXECTBEHHOIro HacrefoBaHus, nx
OOCTOMHCTBA WM HepocTatku. Tabnuvupl
BUPTYyanbHbIX  YHKUMA.  ADCTpakTHble
HasoBble knacchbl. KoOHeYHble Npon3BoaHbIE
Knacchl.

Mpaktnyeckoe 3aHATME 3: PeweHue
NpPaKTU4eCKMX OO BEKTHBIX 3afau

10

nn




Tema 4. OTHoweHna mexgy obbekTamu
uw/unun knaccamu. Monumopdusm. PaHee wu
nosgHee CBSA3bIBaHMe. Ynpasnexve
nocneaoBaTenbHOCTLIO JEencTBumn B
OOBEKTHO -OPUEHTUPOBAHHOW MporpamMMme.
O6bvekt u npouecc. WHuuymanuszaums u
B3aumogencTene OOBLEKTOB U MpPOLECCOB.
CoobuieHusa.  Peanusauuss  MexaHW3MOB
NOCbISKN coobLeHni. Mpumepsl
PYHKLUNOHNPOBAHUSA 00BbEeKTHO-
OpPUEHTUPOBAHHOM nporpaMmeil.
MpoekTnpoBaHme 6GMbnnoTek knaccos. Buabl
KNacCoB: KOHKPETHbIN TWM, abCTpakTHbIA Tu1M,
Yy3fI0BOM  Knacc, WHTEPMENCHbIN  Kracc.
OuHamundeckaa unaeHTudmkaums TMna.
YnpaBneHve BMOMMOCTBIO W 0OMacTbio
OEVCTBUST  MMEH. YNpaBreHne namsaTbio.
BrnbnnoTekn KOHTEWHEPHbIX Krnaccos.
HomeHknaTypa KOHTEMHEPOB U NPUMEpPBI UX
Ncnonb30BaHus. Nepapxus Knaccos
WCKITHOYEHW.

Mpaktnyeckoe  3aHaTve 4:  PeweHue
npakTUYeckMx 3agay Ha pa3paboTKy KnaccoB

Pasgen 3. MeTtogbl NpOEKTUpOBaHUS U
pa3paboTku NnporpaMMHOro obecneyeHus

10

nn

Tema 5. O630p METOAOB NPOEKTUPOBAHUS U
pa3paboTkn nporpaMMHoOro obecneyeHusl.
OcCHOBHble noaxonpl K  paspaboTke
nporpamm:  MNpoOUEdYPHOE,  FIOTUYECKOE,
hyHKLMOHaNbHOE n 06bEKTHO-
OPVEHTUPOBAHHOE nporpaMmMmpoBaHue.
MpouenypHoe " AeKnapaTuBHoe
npeacrtaeneHne aaHHbIX.

Mpaktnyeckoe  3aHATME 5:  PelweHue
npakTu4yeckMx 3agady no  paspaboTtke
NDOrNaAMM

Tema 6. CBA3b CTPYKTYp [OaHHbIX W
anroputMoB ux 06paboTku ¢ ynpasnsoWmMmm
CTPYKTYpaMu $3blKOB MNpPOrpaMmMuUpOBaHuS.
Tunbl AaHHBIX B A3blKax NPOrpaMMUpPOBaHHUS.
CBa3b Mexay [AaHHbIMU WM onepauusMu.
ABCTpaKkTHble  TuMbl  AaHHbIX. [loHATME
UHTepdenca.

MpakTnyeckoe  3aHaTMe 6:  PelweHune
npakTU4eckMx  3agady Ha  paspaboTky
WHTepdencos

12

nn

UTtoro B cemecTpe (Ha kypce ans 3A0)

10

16

nn

KoHcynbTauuun n npoMexyToyvHas
aTTectaumns (Ok3ameH)

17

34

48

2,5

42,5

Bcero koHTakTHasa pa6orta u CP no
OUCLUUNIIMHe

109

215

4 KYPCOBOE NPOEKTUPOBAHUE




4.1 Llenn n 3apga4mn KypcoBow paboTbl (MpoekTa): Liensmu HanmcaHns KypcoBor paboThl ABNSAOTCS:

- 3aKpenneHune n yrnybrneHne 3HaHW MO TEXHOMOMMSAM M METO4AM NMPOrpaMMMPOBaHKS, MOSTYyYEHHbIX
CTyAEeHTaMu B paMkax U3y4aemomn UCLIMNIINHDI;

- (hOpMMpPOBaHME YMEHUI MPUMEHATE TEOPETUYECKNE 3HAHUSI NMPU PELLEHUN KOHKPETHBIX NMPaKTUYECKUX 3aaay;

- NpuobpeTeHne 1 3aKpeneHne HaBbIKOB CAMOCTOSATENbHOM paboThl.

3agaun kypcoson paboTbl:

- pelleHne HaNBMAYyanbHOWM 3a4ayn B COOTBETCTBMM C 3aaHNEM;

- pa3paboTka anropMTmMa pelleHns 3agayu;

- HaYanbHoOe TECTMPOBAHNE PELUEHUS;

- 0hopMIIEHNE KYPCOBOW paboTbl B COOTBETCTBUM C 3a4aHHbIMU TpeboBaHUAMN;

- 3aWmTa KypcoBow paboTbl
NoAroToBKa U 3aluTa NpoekTa

4.2 TemaTuka KypcoBomn paboTbl (npoekTta): [puMepHbIi nepeyeHb TeM KypCoBbIX paborT:

1. CosgaHve kanbkynatopa. CNpoekTMpymnTe n BONSIOTUTE B XN3Hb KpAcuBbl MHOTOMYHKLUNOHAbHbIV
KanbKynaTop.

2. OnpegeneHne HambonbLiero obuero Aenvtens u HammeHbLuero obLero kpaTHoro. [laHbl YeTbipe yncna.
Onpegenute nx HanbonbLunn obwmn genutens. Hangnte HanmeHbLuee obLee KpaTHOe YeTbipex 3agaHHbIX
HaTyparnbHbIX YnCen.

3 lNpoBepka 3HaHWA Tabnuubl yMHOXEHNUs. HanvwmTe nporpammy Ans MragLwimx WKOMbHUKOB, MPOBEPSIOLLYIO
3HaHWe MK Tabnuupl YMHOXeHus oT 2 0o 12.

4 TMowuck Byke B cnose. Hanuwnte nporpaMmmMy Ans IPOBEPKM, €CTb N B JAHHOM crioBe bykBa «a». Ecnu ecTb,
TO HaNaUTE HOMEP NEPBOW U3 HUX.

5. MNownck Byks B crioBe. BuisicHWTe, eCTb N B AaHHOM croBe BykBa «By», CTOSLAst HA HEYETHOM MecTe.

6. NepeBoa yMcnoBor 3anncu B cnosecHyto. C knaBnaTypbl BBOOUTCS HEKoe Yncro. BeiBecTn ero Ha opmy B
cnosecHon 3anucu. Hanpumep, 87 — «BOCEMbAECAT CEMbY.

7. 3anuce B undpoBor 1 crioBecHon popmax. C knasmaTypbl BBOAUTCH YACIO B pPUMCKOW 3anncu. 3anncatb
ero B UMdpoBon AeCATUYHOM 1 B cnoBecHomn popmax. Hanpumep, BBogum MDCXXIV — nonyyaem 1624 — Teicaya
LIeCTbCOT ABaguaTb YeTbIpe.

8. BbiBog gatbl. C knaBmaTypbl BBOAMTCS AaTa CerogHsilHero aHs. PaspaboTtath 1 peanv3oBaTb anropuTM,
BbIBOAALLMI AaTy 3aBTpaluHero aHg. (O6paTtuTe BHUMaHWe, YTO MeCsLbl UMEKT pasfMyHoe KONMYeCcTBO AHe, YTO eCTb
BMCOKOCHbIE roabl U T.4.).

9. OnpeaeneHune popMbl 3anmcu. [laH HEMYCTOM TEKCT, B KOTOPbIN BXOAAT TONbKO Lndpbl 1 OYKBbI.
OnpepenuTtb, yaoBNeTBOpPSET NM OH CreaytoLMM CBONCTBaM:

- TEKCT SABMSIETCA 3annCbio AECATUYHOrO Yncna, KpaTHoro 5;

- TEKCT Ha4YMHaETCs C HEHYNEeBOWN LUMAdPhbI, 32 KOTOPOW CReayT TONbKO BYKBbI, ¥ X KONIMYECTBO PaBHO
YMCITIOBOMY 3HAYEHUIO 3TON Undpbl;

- TEKCT COCTOUT TOMbKO U3 Lndp;

- TEKCT COCTOUT TONbKO 13 BYKB;

- CYMMa YMCOBbIX 3HAaYEHUIN LUMdp, BXOASALLMX B TEKCT, paBHa ANNHE TekcTa.

10. MopcyeT cnos. MoacunTanTe crnosa B TeNerpaMme, HanULLINTE NPOrpaMmMy, UMUTUPYHIOLLYIO OTAENeHne
CBSI3M C 04eHb XopoLuum obcnyxumBaHuem. NporpamMmma JOrmKHa BbIACHUTL UMS KNWeHTa 1 B AanbHenweM obpaluatbes K
HeMy TONbKO MO MMeHW. 3anpalumMBaeTcs Takke PernoH, Kyaa nocbinaetcs tenerpamma. Mx tpu: Poccns (koaddmumeHT
1), ctpaHbl CHI™ (cToMMOCTb OOHOrO CrioBa yMHOXaeTCH Ha 2) u ganbHee 3apybexbe (CTOMMOCTb OAHOro CrioBa
yMHOXaeTcs Ha 5). Mo Poccum ctoMMocTb ogHoro cnoea coctaesnsieT 3 py6. 50 kon. (npyyeM HEBaXXHO, KaKOM ANMHbI
CnoBo). 3aTeM y KnueHTa 3anpalumMBaeTcs TeKCT TenerpaMmmbl U AeHexXHas cymMMma, onpegenseTcsa KonmyecTBo CroB,
CTOUMOCTb Tenerpammbl. Ecnv geHer poBHO CTOMbLKO, CKONbKO HaAo ero 6rarogapsaT u npowatotcsa. Ecnn 6onblue, yem
Hajo, TO eMy NpeanaratoT caady v npowatroTcd. Ecnu meHsbLue, To npocaT AobaBuUTb HEOBXOAMMYIO CyMMY, a 3aTeM,
nocre pacyeTa, C KNMMEHTOM MPOLLATCS.

4.3 Tpe6oBaHUA K BbINONTHEHUIO U NpeACcTaBNEHUIO pe3ynbTaToB KypcoBOW paboTbl (MpoekTa):

KypcoBasi paboTa BbINOMHSETCA 00y4aroLwLmMMncs MHONBMAYansHo.

PesynbTaTbl npeacTaBnaoTca B BuAE NOACHUTENbHOM 3anuckn obbemom 20 - 40 cTp., Coaepxallen crnegyowme
ob6s13aTenbHbIE 3NIEMEHTI:

* BBegeHune

» 3agaHue Ha KypcoByto paboTy

* AHann3 npegmeTHoM obnacTu.

* [MocTpoeHMe NOrM4eckor CTPYKTYpbl NPOrpaMmel.

» PaspaboTka nHTepdenca nporpammbl.

* 3akntoyeHve

» CnNncokK NCnonb30BaHHbIX UCTOYHNKOB

MosicHuTenbHas 3anucka gormkHa OblTb opopMieHa B cooTBeTCcTBMM ¢ TpebosaHusamn FOCT 7.32-2001.

5. ®OH[} OLLEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasaTteneun, KpUTEPMEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaToB 00y4yeHus
5.1.1 NMokasaTenu oueHUBaHUA



Kog
KOMMNeTeHUUn

MokasaTenu oueHnBaHus pe3ynbTaToB 06y'~IeHl/Iﬂ

HanmeHoBaHme oueHO4YHOro
cpeacrtea

OlK-1

1. HasblBaeT OCHOBHbIE NMHENHbIE U HENMMHEWHbIE CTPYKTYPbl AaHHbIX;
Hanbornee Ba)Hble AN MPOEKTHOW MPaKTUKM anropuTMbl: COPTUPOBKY,
nouck, o6paboTKy APEBOBUAHLIX CTPYKTYP; AAeT onpedeneHus
CTPYKTYPHbIX U YACMOBLIX XapakTepUcTUK 06 bEKTOB U3 Teopun rpados;
2. AHanuaunpyeT 3agady, BblGMpaeT CTPYKTYpbl AaHHbIX, pa3pabaTtbiBaeT
anropuTMbl peLUeHUs 3a4ayn, NporpaMMHY0 peanvsaunto BbiGpaHHbIX
anropyTMOB peLLUEHUs!, TeCTUPYET NporpaMMbl, UCCIIEAYET anropuTMbl,
COCTaBINSeT AOKYMEHTaUMI0.

Bonpocbl ans
cobecenoBaHus

YCTHOro

KypcoBow npoekT

KypcoBow npoekT

3. BbibupaeT onTumanbHble CTPYKTYpbl [OaHHbIX, 3MdEKTUBHbIE

anroputmbl 06paboTKn MHopMaLMK U S3bIKOBLIX KOHCTPYKLIWIA.

1.  ®opmynupyet 0asoBble  MOHATUA,
00BEKTHO-NPOLIEAYPHOrO  NPOrPaMMUPOBaHNS;
NOHATUSA, MeTodbl W MNpUEMbI
nporpaMMMpoBaHus.
2. PaspabatbiBaeTt
nporpaMMMpoBaHus.

3. MuLeT nporpaMmMbl Ha NPOLEAYPHOM SA3bIKE.

OrlK-3

nporpammbsl  Ha

MeTodbl U
NporpaMMMpoBaHNa Ha £3blke NpPOrpaMMUPOBAHMA B Napagurme
OCHOBHble 0a30Bble
0OBEKTHO-OPUEHTUPOBAHHOTO

npoueaypHom

Bonpochl ans
cobecenoBaHus

npvemsi YCTHOTO

MpakTnyeckoe
3agaHue/KypcoBon npoekT
A3blKke
MpakTnyeckoe
3afaHve/KypcoBon NpoekT

1. HasblBaeT OCHOBHble MeTOAbI

Orl1K-6
nporpaMMHoOMy obecneyveHumio.

obecnevyeHuto.

anropyTMmM3aumMn  u
NpOrpaMMMpoBaHuns, 2. peanuayoLLme pasnnyHble napagurmbl.
2. VWcnonb3yeT cpeactesa aHanu3a (pyHKUMOHanNbHbIX TpeboBaHWi K

3. AHanuaupyeT dyHKUMOHanNbHble TpeboBaHUM K NporpaMMHOMY

Bonpocel ans YCTHOrO
A3blkM [cobecenoBaHus
MpakTnyeckoe
3apaHue/KypcoBon npoekT

MpakTnyeckoe
3agaHve/KypcoBow NnpoekT

5.1.2 Cuctema u KpuTEPUN OLLEHUBAHUSA

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

LLikana oueHmBaHu4
YcTHoe cobecenoBaHue

MucbMeHHas paboTa

MonHbIN, wucyepnbiBalOLWMA OTBET, HABHO
OeMOoHCTpupytowmn rnybokoe noHvmaHue
npegMeTa W LUMPOKYKD 3pyauuuio B
oLeHMBaeMon obnactu, yMeHue
NCNonb3oBaTb TEOPETUYECKMNE 3HAHNS ANS
peLLeHnst NpakTUYeCcKMX 3agau.
YuuTbiBaloTc Gannbl, HaKOMMeHHble B
TeyeHue cemecTpa.

5 (oTnn4HO)

MonHoe M pPasHOCTOPOHHEE PacCMOTPeHue
BOMPOCOB, cBMOeTenbLCTRYIOLIeE o
3HaAUUTENBHOM caMocTosiTenbHoN pabote cC
MCTOYHMKaAMK. KayecTBO WCMOMHEHUsI BCex
3MEeMEeHTOB paboTbl COOTBETCTBYET
TpeboBaHMsIM,  cofepXaHWe  MOMHOCTbLIO
COOTBETCTBYET 3agaHuio. MonyyeHHble
peaynbTathl NpPeACTaBMeHbl Ha OCHOBaHUM
M3y4yeHus 1 aHanusa uccregyemoro npouecca.
JaHbl ucuyepnbiBaole BbIBOAbI U MOMHbIE
OTBeTbl Ha MocTaBreHHble Bonpockl. PaboTa
npeacTaBneHa K sawuTe B TpeGyemMble CPOKM.

OTtBeTt NONHbIN " npaBUIbHbIN,
OCHOBaHHbIN ~ Ha  npopaboTke  Bcex
06sa3aTenbHbIX MCTOYHUKOB MHbopMaLmu.
Moaxon k maTepmany OoTBETCTBEHHbIN, HO
JonylleHbl B OTBETAaX HECYLLECTBEHHbIE
OLIMBKM, KOTOpble YCTPaHSTCA TOMNbKO B
pesynbTaTe cobeceoBaHus
YuuTbiBaloTCcA 6Gannbl, HaKOMMeHHble B
TeyeHue cemecTpa.

4 (xopoLuo)

PaboTta BbinonHeHa B HeobxogMmo obbeme
npv OTCYTCTBMU OLLIMOOK, YTO CBMOETENLCTBYET
0 camocTosTenbHOCTM npu  pabote ¢
MUCTOYHMKaMK  MHdopmaunn.  onyveHHble
pes3ynbTaTbl CBA3aHbl C 6A30BbLIMU MOHATUSIMU
npodeccnoHanbHo obnactu. [aHbl MonHble
OTBETbI Ha MOCTaBMEHHbIE BONPOCHI, HO UMEIOT

MecTo HecyLecTBeHHble OLUMOKM B
ocopmneHun paboTbl UMM AaHbl HeveTkue
BbIBOAblI, nnn HapyLlleHbl CPOKM

npenocrtaBneHna pa6OTbI K 3aluTe.




3 (yooBneTBOpuUTENbHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJIbKO
NEKUMNOHHbIE martepwuanbl, 6e3
CaMOCTOSTENBHOMN paboThl c
pEKOMEHL0BaHHOMN nutepaTypown.
[leMOHCTpupyeT noHWmaHue npegmeTa B
uenom npu HEMNosHbIX, cnabo
apryMeHTUpOBaHHbIX oTBETax.
MpuCyTCTBYIOT HETOYHOCTM B OTBeTaX,
npobenkl B 3HAHWAX MO HEKOTOPbLIM TEMaM,
CYLLECTBEHHbIE OLUMOKM, KOTOpble MOryT
ObITb HaMgeHbl M YaCTUYHO YCTPaHEHbl B
pesynbTaTe cobeceoBaHus
YuntbiBatoTcs Gannbl, HaKoMnfeHHble B
TeyeHne cemecTpa.

3agaHve BbINOMIHEHO MOJTHOCTLIO, HO B pa60Te
€CTb OTAellbHble CYylleCTBEeHHbIe owmnbku,
NPUCYTCTBYKOT HETOYHOCTU B OTBETaXx, nm6o
Ka4yeCcTBO npeacTaBlieHuA paGOTbI HU3Koe,
nm6o pa60Ta npeacrtaBrieHa C ono3gaHuneMm.

2 (HeyOoBnMEeTBOPUTESBLHO)

HecnocobHocTb 0TBETUTL Ha BOnpoc 6e3

nomMoLun 9K3aMeHaTopa. HesHaHue
3Ha4YUTENbHOMN 4YacTtu npuHUMnmanbHoO
BaXHbIX ANEeMEeHTOB ONCUMNITNHDbI.

MHoroumcneHHole CylleCTBeHHble OoLNGKM.
He YYUTbIBAKOTCA fannbl, HakonmeHHble B

OTcyTcTBME oJHOro unm HECKOMNMbKUX
obs3aTenbHbIX 3MEMEHTOB 3adaHus, nmbo
MHOFOYMCMEHHbIE CYLLECTBEHHbIE OLWNOKM B
pabote. HecnocobHOCTL OTBETUTL Ha BOMPOC
6e3 noMoLM aK3ameHaTopa.

TeYyeHune cemecTpa.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUSA UMK UHbIe MaTepuarbl, HeO6XxoAMMbIe ANA OL,eHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONPOCOB
Cemectp 2

1 OTanbl peleHns 3agayn ¢ UCNONb30BaHUEM BblYUCIIUTENBHOW TEXHUKN

2 Buabl nporpaMMHoOW 1 aKcnnyaTaumoHHOW OKYMeHTaumm

3 MoHaTne anroputma. AnroputMuyeckas cuctema. Anroputmmusaums

4 Cpepnctea 3anucu anroputmoB. CnoeecHas 3anucb. Bnok-cxembl U CTPYKTyporpammel

5 TexHonorna paspaboTkm anropuTmMos

6 BasoBble anropuTMUYEcKne CTPYKTYpbl

7 Mapagnrmsl nporpammupoBaHus. PasButre S3bIKOB NPOrpaMmMypoBaHns

8 AndasuT s3bika nporpammmnpoBanns C++. CTpykTypa nporpamMmbl Ha si3blke n C++

9 CraHgapTHble TUNbl 4aHHbIX B C++. MNoHaTne onepaunn. NpeobpasosaHne TMNoB

10 JInHeliHble 1 pa3BeTBeHHbIe anropuTmbl B C++. Onepartopsl if 1 MHOXeCTBEHHOro Bbibopa

11 |OpraHusauus uuknos s C++. Liukn ¢ npegycrnosmnem, LUK ¢ NOCTYCNOBUEM

12 Opranunzaums yuknos B C++. Linkn ¢ napametpom. OnepaTopsbl break, continue, goto, exit

13 CospgaHne ogHOMepHbIX MaccuBoB B C++, 0coBGEH-HOCTU paboThbl C HUMK

Cemectp 3

14  |MeToabl COPTMPOBKM OOHOMEpPHbLIX MaccmBoB B C++

15 Co3gaHme MHoromepHbIX MaccueoB B C++, 0COGEHHOCTUN paboTbl C HUMK

16 |[OcobeHHOCTM copTUPOBKMU MaTpuL B C++

17 CTtpoka kak maccmB cMMBOSIOB. BBoA/BbIBOA CTPOK, OYHKLMM paboThl CO CTpOKamm

18 Monb3oBaTenbCkne TUMbl AaHHbIX B 3blke NporpammupoBaHus C++. CTPYKTypbl — 0COBEHHOCTM CO3AaHUS 1
paboTbl. MoHATUE NCeBAOHUMA CTPYKTYPbI. BNOXEHHbIE CTPYKTYPbI, MACCUBbLI CTPYKTYP
Monb3oBaTenbCKNE TUMbI AaHHbIX B s13blke NporpammupoBaHus C++. O6beanHeHNs 1 nepeyncneHns —

19 |ocobeHHOCTM co3gaHusa 1 paboTbl
CTpyKTypa xecTkoro gucka. Pannossle cuctembl DOS n NTFS

20 OpraHusauus BBOAA U BbIBOAA B A3bIKE NPOrPaMMUPOBaHMS C++. CtaHgapTHble channbl BBoga/BbiBOAA.
TekcToBble dharnbl. MeToabl 06paboTkM TEKCTOBLIX hannos

21 OpraHnsauusi BBoga 1 BbiBO4a B ﬂ3|3u<e nporpammmnpoBaHust C++. [1BonyHble dannbl. [locnegoBaTenbHbIN
OOCTYN K afieMeHTaM ABOUYHbIX hannos

22 OpraHusauus BBO/A 1 BbIBOAA B A3bIKe NPOrpaMM1poBaHMs C++. [Npoun3BonbHbIN OCTYN K 9NieMeHTam
OBOWYHBIX dhannos

23 O606LeHHas apxuTekTypa npoueccopa IBM PC. MNoHATMe 06 agpecHOM NpoCTpaHCTBe, MOHATAE O MOAENsAX
namaTu

24 ®yHKUMK B A3bIke NporpaMmmMmupoBaHusa C++. O6baBneHne n onpegeneHne hyHKUUn, napaMmeTpbl OYHKUMIA

o5 ®yHKLUMK B A3bIKe NporpaMmmMmupoBaHus C++. FOKaHbeIe n rnobanbHble nepemeHHble. CTPOKKU, MaccuBbl 1
CTPYKTYpbl B Ka4ecTBe napameTpoB hyHKLUIA




®dyHKuMK B A3bike NporpammupoBaHmnsa C++. Pekypcus. BectpanBaemblie doyHkuun. MNepe-rpyska pyHkumn,
NCNoNb30BaHNE apryMeHTOB N0 yMOSYaHWIO

26

27 |YkasaTenu B A3sblke nporpaMmupoBaHus C++. O6bsABNeHne 1 pasbiMeHOBbIBaHWE ykasaTtenen

28 |YkasaTenu B A3blke nporpammupoBaHusa C++. Hynesble yka3atenu u ykasatenu Ha Tun Void

29  [Ccbinku B A3bIke NporpammupoBaHms C++. PesepBupoBaHne naMaTi B Kyde

5.2.2 TunoBble TECTOBbIE 3aAaHNA

He NpeaycMOTPEHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agayu, Kemchbl)

1. B HOBOM MHTENNEKTyanLHOM TeNeLoy Y4aCTHUKY, NPOXoAsLieMy B cynepdumHan, npeanaraeTcsa cnegyowas
urpa: Ha Kaxxgom u3 n cektopoB bornbLuoro 6apabaHa 3anuceiBaeTcst bykBa natuHckoro andasuta li. Mocne MuHyThl Ha
pasMbILLNEHMS UFPOK yKa3blBaeT O4HY M3 No3uunii Ha 6apabaHe i. Ero BbIMrpbIL BbIYMCASETCS NO TaKOMy NpaBuny: Ans
KaXx4oM NO3nLMKM j MEHbLLEE U3 PACCTOSIHUIA MO U MPOTMB YaCOBOM CTPerkKe OT i A0 j, U3BMepeHHOe B CEKTOpaX, YMHOXaeTcs
Ha abCconioTHO BENUYMHY pa3HOCTN HOMepOoB B andasuTe Oyks li u |j , nocne 4ero Bce Takne BENMUYMHbI CYMMUPYHOTCS.

Hanwncatb nporpammy, Haxogsyto cnocob nonyyeHms HambonbLuero Beirpbilla’?

BxoaHble gaHHble

MepBas ctpoka BxogHoro gavina INPUT.TXT cogepxut HaTypanbHoe 4dncno n (1 < n < 100000) — pasmep
OapabaHa. Bo BTOpow CTpoke 3apatoTcs pasgerneHHble npobenamu CTPOYHble NaTUHCKME OyKBbl, 3anucaHHble Ha
6apabaHe.

BbixoagHble gaHHble

B nepBow cTpoke BbixogHoro carna OUTPUT.TXT BbiBeguTe HanbONbLUMIA BbIUMPbIW, KOTOPbIA MOXHO
nony4YnTb Npu 3agaHHOM pacrnonoxeHun byks Ha GapabaHe. Bo BTOpon CTpoke BbiBEAUTE HOMEP Kakoro-Hnbyab n3
CEKTOPOB, Ha KOTOPbLIN UFPOK AOSMKEH ANA 3TOro yKasatb.

2. Hanucatb nporpammy, KoTopas cos3gaeT ogHOMepHbld MaccmB u3 N uenbix yncen. Konnyectso yucen B
MaccuBe U camu Yncna BBOOATCS C KnaBmaTypbl. BeiBeCcTu cogepxrvmoe Mmaccusa Ha aKpaH.

3. HanucaTb nporpammy, koTopas BblBOAMT Tabnuuy nepeBoga pPacCTOSHUIA B AlOViMax B CaHTUMETPbI Ans
3Ha4yeHun ot n 4o m gronmos (1 gtonm = 2,54 cm)

4. Hanucatb nporpammy, KoTopas cos3gaeT ogHOMepHbld MaccmB u3 N uenbix yncen. Konnyectso yucen B
MaccuBe U camu Yncna BBOOATCS C KnaBmaTypbl. BelBeCTu cogepxmmoe MaccrBa Ha akpaH. BbiBecTu Ha akpaH cpeaHee
apndmMeTMyYecKoe 3NEMEHTOB MacCUBa.

5. Hanucatb nporpammy, kotopas cos3gaet ogHOMepHbIn maccus n3 N uenbix yucen. Konuyectso uucen B
MacCMBE M CaMu YMcria BBOAATCS C knaBuaTtypbl. BbiBeCTM cogepxmnmoe MaccuBa Ha 3KpaH. BbiBeCcT Ha akpaH Bce
anemeHTbl Maccmea 6onbluee 3agaHHoro yncna K.

6. Hanucatb nporpammy, koTopasi co3gaeT ogHOMeEpHbI MaccmB u3 N uenbix ymcen. Konmyectso yucen B
MaccuBe U caMu Yncna BBOAATCH C KnaBuaTypbl. BblBECTU cogepxmnmoe MaccvBa Ha 3KpaH. HaWTU W BbIBECTU Ha 3KpaH
CYMMY BCEX YETHbIX 3IEMEHTOB MaccuBa.

7. Hanucatb nporpammy, KoTtopas co3gaet ogHOMepHbln maccus n3 N uenbix yucen. Konuyectso uucen B
MacCUBE 1 CaMy Yucrna BBOAATCS C KnaBuaTypbl. BblBeCTU cogepxMMoe maccuBa Ha akpaH. Hantu HanbonbLumnii anemeHT
MaccuBa.

8. Hanucatb nporpammy, koTtopas cosgaeT ogHOMepHbIn maccus n3 N uenbix yucen. Konuyectso uucen B
MacCUBE 1 Camu YMcna BBOAATCS C knaBmaTtypbl. BBectu uncno L. Bce anemeHTbl MaccmBa 6onblue L 3aMeHUTb Ha Yicno
5. BblBeCTM Ha akpaH anemMeHTbl BBEAEHHOro Maccusa 1 Nosly4eHHoro.

9. HanucaTb nporpammy, KoTopas co3gaeT ogHOMepHbIN maccuB M3 N uenbix yucen. KonvyecTtso 4vncen B
MaccuBe M caMun Yucna BBOAATCH C KnaBuaTypbl. BelBeCcTn cogepxumoe maccusa Ha akpaH. Hantu cymmy anemeHToB
MaccuBa KpaTHbIX 3.

10. Hanucatb nporpammy, kotopas co3gaeT ogHoMepHbI MaccvB u3 N uenbix yncen. Konvyectso uucen B
MacCMBE M CaMu Yucna BBOAATCH C KnaBuaTypbl. BeIBECTU cOoAepXMMOe MaccuBa Ha 3KpaH. Haitu cymmy anemeHToB
MaccuBa KpaTHbIX 3.

5.3 MeToanyeckue maTepuansl, onpegensiowue npoueaypbl OLLleHMBaAHUSA 3HAHUW, YMEHUI, BnageHun
(HaBbIKOB M (MNN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs K NpoMexXyTo4HOM aTrecTaumm M NopsaaoK NMUKBUAaLUM akagemMm4eckon
3a00MKEeHHOCTU

MpoBeaeHe NPOMEXYTOYHOW aTTecTauun perfnameHTUpOBaHO foKarbHbIM HOpMaTuUBHbIM aktom CMGrYMTaA
«lMonoxeHue 0 NpoBeAeHNM TEKYLLEro KOHTPOIS YyCNeBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMu No AucuUnimnHe

YcTHaqa X MucbmeHHas KomnbloTepHOEe TeCTUpOBaHUe UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcUUniiMHe

Mpu npoBegeHMM aKk3aMeHa BpeMsi, OTBOAMMOE Ha MOArOTOBKY K OTBETY, COCTaBnsaeT He 6onee 40 muH. [Ons
BbIMOMNHEHMS NPaKTUYECKOro 3aaaHusi obyyatolemy npefocTaBnseTcs HeobxoauMasi cnpaBoYvHas HopMauus.

CoobueHune pes3ynbTaTtoB o6yqarou.|,e|v|yc;| npon3BoanTCA HeENOCpeaCTBEHHO MNMoOcsie YCTHOro oTBeTa.




6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE AUCLUUMIIUHDbI
6.1 YuebHana nutepatypa

AsTOp

3arnasue

M3paTtenbcTBO

| o nspaHmsa |

Ccblinka

6.1.1 OcHOoBHas y4yeOHasa nuTepartypa

bapaHoBa, W. B.,|O6bekTHO-OpMeHTNpoBaHHOE http://www.iprbooksh
BapaHoe, C. H.|nporpammupoBaHue Ha C++ KpacHosipck: Cubupckmi 0p.ru/100067.html
BaxeHoBa, W. B, denepanbHbIn 2019
KydyyHoBa, E. B, yHuBepcuTeT
Tonkay, C. T.
BykyHos, C. B. OcHoBblI  MporpamMmupoBaHus|CaxkT-MNeTepbypr: CaHKT- http:/iww.iprbooksh
Ha a3blke C++ MeTepOyprckuii 0p.ru/63631.html
rocygapCTBEHHbIN 2015
apXUTEKTYPHO-
CTPOUTENbHbIN
yHuBepcutet, 95C ACB
Jlunnman, C.,|A3bIk nporpaMmmM1MpoBaHus Capatos: http://www.iprbooksh
Naxorne, XK.,|C++. NonHoe pykoBoAcCTBO P : 2019 0p.ru/89862.html
MpodobpaszosaHne
CRnWHKKH, A.
6.1.2 lononHuTenbHas yyebHasa nuTtepaTtypa
XBOCTOB, A. A.,|Pa3paboTka nporpammMHoro http://www.iprbooksh
BuTiokos, B. K.,|obecneyeHnuns cUCTEMBbI . . op.ru/47444.html
BopoHex: BopoHexckui
TuxomupoB, C. TI.,[MoHMTOpMHra npon3BoACTBa LOCVIADCTRBEHHbIA
KapmaHosa, O. B, |Ha A3blKe C++ c yAap 2014
yHUBEpPCUTET
XaycToB, U. A.,|lucrnonb3oBaHnem .
o WHXXEHEPHbIX TEXHOMOTUM
aBpunos, A. H. MaTemaTU4ecKom mMogenu
TEXHOMNOrM4ecKoro npouecca
No6serko, [1. B.,[Y4ebHoe nocobue no PocToB-Ha-[loHy: http://www.iprbooksh
LLlep6aHb, . B. aucumnnunHe Paspabotka| Cesepo- KaBkasckuit op.ru/89513.html
KpoccnnaTtopMeHHbIX dunuan MockoBcKkoro 2018
npunoxexun C++ TEXHUYECKOro
YHMBEpCUTETA CBA3N U
NHpopMaTUKn
Mappawes, A. M., |(3agaun no| Mocksa: Poccuiickum http://www.iprbooksh
MaHkpaTtoB, A. C.,[nporpammuposanuio Ha C/C++| yHuBepcUTeT apyXKGObl 2017 0p.ru/90997.html
Cannarapos, C. U. HapoaoB
CteHnun Jlnnnman, [A3bik nporpammmpoBaHmsa C++ CapaTos: http://www.iprbooksh
XKoaun Tlaxoite, P i 2017 op.ru/63964.html
MpodobpazoBaHme
CnuHKKH A.

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALIMOHHO-CMPABOYHbIX CUCTEM
https://www.python.org/

6.3 NepeyveHb NULEH3NOHHOIO U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmmHoOro oéecrnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

Notepad++

Microsoft Visual Studio Community
Microsoft Visual Studio Code

Microsoft Visual C++ 2010 Express
Microsoft SQL Server Management Studio
Microsoft SQL Server Express

6.4 OnucaHue maTepuanbHO-TeXHMYeckon 6a3bl, HeO6XOAUMOW AN OCYLleCTBNIeHUs obpa3oBaTeflbHOro
npouecca no AucUUNnHe

AyouTtopusi OcHalleHune

MynbTuMeaunHoe obopyaoBaHune, cneuyanmaMpoBaHHas mebenb, Aocka
NekynoHHas y A pyA H P A
ayautopus

KoMnbloTepHbIN Knacc

cetn «WHTepHeT» 1
obpa3soBaTernbHylo cpeay

aoctyna

B

SEKTPOHHYIO

MynbTumeaniiHoe obopyagoBaHNE, KOMMBIOTEPHAA TEXHWKA C BO3MOXHOCTBIO MOAKIOYEHUS K
obecneyeHnem

UHOPMAaLIMOHHO-




KoMnbloTEpPHBbIN Knacc

My]'leVIMe,D,VIVIHOG 060pyJJ,OBaHVIe, KOMMNbHOTEPHAA TEXHUKaA C BO3MOXHOCTbKO NOAKIMKYEHUA K

cetn «WHTepHeT» 1
obpa3soBaTernbHylo cpeay

obecneyeHnem

fJoctyna

B

3MEKTPOHHYHO

MHOPMaLMOHHO-
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