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KA®EJIPA

I/IH(I)OpMaIII/IOHHI)Ie TEXHOJOI'MA U MpOorpaMmmMmupoBaHue

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 1(1.1) 2(1.2)
Kypce>) Uroro
Henens 16 16
Bun 3ansaruii vii | prn | vim | pim| vo PII

Jlexmu 32 |32 |32 (32 |64 |64
JlaboparopHbie 32 132 |32 [32 |64 |64
Hroro ayx. 64 |64 |64 [64 |128 128
KonTtaktHas padota 64 |64 |64 |64 |128]128
Cawm. pabora 44 144 (44 |44 |88 [88
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 | 252
OCHOBAHMHME

YueOHbIH TUTaH YTBEPKIIEH YUEHBIM coBeTOM YHmBepcuteTa (mpotokoi Ne 9 ot 03.03.2026 1.).

[IporpamMmy cocraBwi(u): K.3.H., AoueHt, Kununa E.B.

3aB. kadenpoii: k.3.H., noueHt E.B. Epumosa

Metonuveckuii coBeT: 11.3.H., mpodeccop E.H. Tumenko




1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| I3yueHne MeTOROB CTPYKTypHOTO W OOBEKTHO-OPHEHTHPOBAHHOTO NMPOTPAMMHPOBAHUS, BIAJCHHE 3HAHMSIMH, YMECHUSMH U
HaBBIKAMH B 00NacTd MH(MOPMATUKUA U MPOEKTUPOBAHUS, KOHCTPYHUPOBAHMS M Hadyaga TECTHPOBAHUS IPOrPaMMHOIO
obecrieyeHns ¢ MOMOIIbI0 COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJICTB.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJTMHBI

IIK-3. cnocoGen pa3padarbiBaTb KOMIIOHEHTbI NPOTPAMMHBIX KOMILIeKcOoB (B TOM 4ucje uHTepgeiichl, apaiiBepa,
KOMIWJISITOPBI, 3arpy34ukd, COOPIUMKH, CHCTEMHbIe YTWJIMTBI) M 0a3 JaHHBIX € MCHOJIb30BAHMEM COBPEMEHHBIX
HHCTPYMEHTAJILHBIX CPeICTB H TeXHOJIOTHii NPOrpaMMHUPOBAHUS

B pe3ynbTare 0cBOeHHS JHCHHILTMHBI 00yJAIOIIHIACS TOJIKEH:

3HaTh:

METOZBI CTPYKTYPHOTO M OOBEKTHO-OPHEHTHPOBAHHOIO MPOTrPaMMHPOBAHUS, OCOOCHHOCTH TEXHOJOTHH Pa3pabOTKH MPOrpaMMHOTO
obecniedeHus (cooTHeceHo ¢ uuauKaropom I1K-3.1);

YmeTb:

HNPUMEHSTh METOIbI MPOEKTUPOBAHMS, KOHCTPYHPOBAHUS U TECTUPOBAHMSA MPOrPAMMHOr0 oOecreueH s, HCIONb30BaTh COBPEMEHHBIE
TEXHOJIOTHH pa3pabOTKH MPOTPaMMHBIX MIPOAYKTOB (cooTHeceHO ¢ mHankaropom I1K-3.2);

Baanernb:

HaBbIKaAMH pa3pa60TK14 IporpaMMHOI0O 06€CH6‘{€HI/I$[ C HCIIOJIb30BAHUEM COBPEMCHHBIX TEXHOJIOTUH (COOTHeceHO C HMHIAUKATOPOM
TIK-3.3).

3. CTPYKTYPA U COAEPKAHUE IUCIUITJINHBI

Paznen 1. «CTpyKTYpBI JaHHBIX»

Buj 3ansiTus / Cemectp /| KoauuectBo

pa6otsi / popma ITA Kypc 4acoB Kowmerernmun

Ne HauMeHoBaHHe TeMbl, KPaTKoe coepKaHne

Tema 1. «Tumns! ma”HHbIX B s3bIKke C++)»

[ToHsiTHE THMOB AAHHBIX B SA3BIKAX NMPOrPAMMHMPOBAHHUS, KiaccH(uKarms
THNOB AaHHBIX B C++, 0COOCHHOCTH MpPEACTaBICHUS] 0a30BBIX TUIIOB M
orepanuii HaJl HAMH, PEKOMEHAAIMH U MPAaBUIIA BBIIOIHEHUS ONEpaluy
npeobpasoBanus 6a30Bbix TUMOB B C++. [loncrasnsemslie (BCTpanBaeMbIe)
¢byHkimu. ba3oBeie anropuTMbI: TMHEWHBIH, BETBILIMNACS (KOHCTPYKIHMS if,
switch), nukner (for, while). OcHoBHas Oubnnoreka iostream. bubianorexa
iomanip. bubnuoreka locale, BBIBOJ  PYCCKOS3BIYHBIX CJIOB B
kupwuinyeckoM  ¢opmare. OCHOBBI  COCTABICHUSI  QITOPUTMOB B
rpaduyeckom Buje.

1.1 JIeKIIMOHHBIE 3aHATHS 1 4 TIK-3

Tema 1. Pemenue 3amayn 10 MareMaTH4ecKoidl 00pabOTKe [aHHBIX, JlaboparopHbie

N N 1 4 [K-3
MPUMEHEHHH TPUTOHOMETPUYECKHUX (YHKIHIA. 3aHATHA

Tema 1. «Tunsl JaHHBIX B a3b1Kke C++y» CaMocTOSTeNbHAS
1.3 | U3yuenue crangapraoil oubnmorexu math.h va ocnoBe API si3pika C/C++, aGora 1 4 IK-3
OITMCAHHOTO B CIIPABOYHOM pasJele. P

Tema 2. «®yHK1MHU Ha si3b1Ke CH++»
Ionstne ¢ynxuuu. IMapamerpsl (yHkuuu: dopmaibHble, (hakTHUECKuUe,
BXOAHBIE, pe3yabTaTHble. Tumbl  paHHBIX  QyHKIHMA.  CHocoOb
OPOrpaMMHOM  OpraHu3aluMu  (GyHKIMH B pasiAMYHBIX  IIPOEKTax.
3aronoBounsie ¢aiiibl. [ToxkaroueHue 3aBucuMocTeil B mpoekte. [lepenaua
napameTpoB. Ileperpyska QyHKIHiA.

JIeKIIMOHHBIE 3aHATHS 1 4 TIK-3

JlaGopatopHbie
3aHSTHS

1.5 |Tema 2. Penenue pa3BeTBISIONIMXCS alTOPUTMOB. 1 4 [1K-3

Tewma 2. «Dynkuun Ha si3b1Ke C++»

CamocrosiTenbHasi pealu3alys HPOrpaMMHOTO pELIeHHs [0 pacyeTry
3apabOTHOM IUIaThl COTPYJHHMKAa C YYeToM ero okianga, npemun u|  CamocrosiTenbHast
HAJIOTOBBIX ~ OTYMCIIeHUH. [IpenycMoTpeTs BO3MOXHOCTH  00pabOoTKH pabora
HECKOJIKMX COTPYIHHUKOB. BBIBECTH HTOrOBYIO BEOMOCTb HAYMCIICHHUH B
TaOJIUYHOM BHJIE.

1.6 1 4 IK-3

Tema 3. «MaccHBBI: OJHOMEPHBIE U IByMEPHBIC»

[loHsATHE M BHIBI MACCHBOB B SI3bIKaX MPOTPaMMHUPOBAHUS, OIPEACICHHE,
0OBsIBICHHE, HHULIUATIHM3AIMS, CIOCOOBI TeHEPALH U BBIBOJ OJJHOMEPHBIX
MaCCHBOB, PacIONIOKEHUE B MaMSTH SJIEMEHTOB MAacCHBOB, CBSI3b MEXIY
1.7 |ykazarenssMu M MaccCHUBaMHM, 3a/Jaud IIOMCKa, 3aMEHbl M IEpeCcTAaHOBOK | JIeKIMOHHBIE 3aHATHS 1 4 TIK-3
3JIEMEHTOB MAacCHBa, COPTHPOBOK »JJIEMEHTOB MaccuBa. JIBymMepHBIC
MacCHBBI: 3aJa4yd IIOMCKA, 3aMEHbl M CYMMHPOBAHHS 3JIEMEHTOB
JIBYMEPHOTO MacCHBa, 3a7[a4d COPTHPOBOK U MEPECTAHOBOK B JIBYMEPHBIX
MaccuBax. IIpumenenue QyHkuuii nmpu oOpaboTKe JIEMEHTOB MaccHBa.




bubnuoreka time.h.

1.8

Tewma 3. PemeHne MUKIMYECKUX aITOPUTMOB.

JlaGoparopHhsle
3aHATUSL

IK-3

1.9

Tema 3. «MaccuBbI: OTHOMEPHBIE U IByMEPHBIE)

Peanuzanust anropuTMoB 1o o0pabOTKe MAacCHBOB Ha OCHOBE CTOPOHHHX
MPUMEPOB, C OINUCAHHEM MPOACNAHHONH pabOThl MW CO CCBUIKOM Ha
HCIIONB3YEMBIH PUMEP U3 KHUTH U3 CIHMCKA JINTEPaTyphl

CamMocTosTenbHast
pabora

IK-3

1.10

Tema 4. «Ccbuiku 1 yka3zarenu. JJluHaMudeckast maMsTh

Ionstus m onpenenenusi. OcobeHHOCTH NpuMeHeHHs. OTIMYUTENbHBIC
BO3MOXKHOCTH. CrocoObl MHHIManM3anus yka3aresleil Ha OOBEKTHI,
METO/IBI JIOCTYIA K JIaHHBIM Yepe3 yKa3aTelld, pa3MellcHHE yKa3arelaed u
aZipecyeMbIX MMH OOBEKTOB B MaMsTH, OIEpAlMH HAJl YyKa3aTeJsIMU.
Ilepenaya mapameTpoB 1o cceiike B GyHknuio. [lepenaya mapameTpos 1o
ykazarento B GyHKkuuio. Bo3Bpar 3HaueHuU U3 GyHKIMH Yepe3 yKa3arelb.
Pacnpenenenne  namsta.  J[uHamuuyeckoe — BBIACNCHHE — MaMSTH.
OnHOMEpHbIE UHAMHYECKHE MAacCUBBL. JIByMepHbIE JWHAMUYECKUE
MaccuBbl. O4YHCTKAa TaMATH, YyAAJIeHHE JAWHAMHYECKHUX OOBEKTOB.
Vkazarenu Ha (yHKIHU.

JIeKIIMOHHBIE 3aHATHS

IK-3

Tema 4. IIporpaMmupoBaHHe ¢ HCHOJIb30BaHMEM (YHKUMH U pekypcuil.
Ileperpyska GyHKIMiA.

JlaGoparopHhsle
3aHATUSL

IK-3

1.12

Tema 4. «Ccbuiku 1 yka3zarenu. JIluHaMudeckast maMsTh

PazpaboTka mnporpaMMHBIX pemieHHil N0 00padOTKe IUHAMHYECKHX
IBYMEpHBIX MaccuBOB. Hammcanme ¢yHKIuH 0OpabOTKH 3IEMEHTOB:
MOUCK, ao0aBieHHe M ynajneHue. lIporpaMMHO peann3oBaTh [OBOPOT
marpuisl Ha 90 rpaaycos.

CamocTosTeNnbHas
pabora

IK-3

Pazgen 2. «Aropur™Mbl 00padoTKH JaHHBIX)

HaumeHoBaHue TEMbI, KpaTKoe coepKaHue

Buna 3ausitus /
pa6otsl / popma ITA

Cemectp /
Kypc

KosmnuecTBo
4acoB

KommnereHnuu

2.1

Tema 5. «CUMBONBHBIC TAaHHBIC H CTPOKK

IloHsiTHS M ompeneNneHUs CUMBOJIBHBIX AAHHBIX U CTPOK, CXOACTBO H
OTIMYMS MX BHYTPEHHEro MpEICTaBICHMs, CIOCOOBI OObSBICHUS,
HHULWANU3aIMs.  CTPOK, METOABl JOCTylla K OJIEMEHTaM  CTPOK,
OIIpEIIeNICHHE pa3Mepa CTPOK, Pa3iIHYHbIe CIOCOOBI OpTraHM3allUH BBOAA/
BBIBOJIa CHMBOJIbHBIX JaHHBIX M CTpoK. OOpaboTka char mepeMeHHbIX, U
char maccuBoB. bubnuoteka string.h. O6padotka string epeMeHHBIX, BBOJ
npeuiokeHui. O0paboTka TekcTa B (PyHKIHUSX.

JIexIMoOHHbIE 3aHATHS

IK-3

22

Tema 5. HpOI‘paMMHpOBaHI/IG C UCIIOJIb30BaHUEM CTPOK

JlaGoparopHbie
3aHATHUSA

IK-3

2.3

Tema 5. "CuMBONBHBIE JAHHBIE U CTPOKH"

Pa3paboTka MpOrpaMMHOTO pelieHusl 3a/adyd MO0 3aMeHe MPEIbIIyIIero
roJa B TeKCTe Ha TeKyluid. [IporpaMMHO 00paboTaTh CTPOKY, YAAIUB M3
HEe CHMBOJIBHYIO  IIOCJEHOBATeIbHOCTb,  PACIIOJIOKEHHYIO — MEXIY
CHUMBOJIAMH «/*», «*/». Peann30oBaTh alrOpUTM MO HAXOKACHHIO B CTPOKE
YKa3aHHYIO MOJACTPOKY M 3aMEHE e¢ Ha HOBYHO, BBOJ JaHHBIX Yepe3
JIMaJIoroBbIi pexknM Ha ocHoBe API si3pika C/CH+

CamocTosTeNnbHas
pabora

10

IK-3

24

Tema 6. «CTpyKTYpbl U 00BEIUHEHHS)

Buroseie mons. OnpeneneHusi, cnocoObl OOBSBICHUS, WHHIIHATH3ANST
CTPYKTYp, METO/bI JJOCTYNA K JaHHBIM CTPYKTYPBI, pa3MeIleHHe CTPYKTYP
U ONpeJeNICHHEe MX pa3Mepa B MaMsTH, MacCUBBI CTPYKTyp. CTpyKTyphl U
yka3zarenn. OObeTHHEHSL.

JIex1MoHHbIE 3aHATHSA

IK-3

2.5

Tema 6. IIporpaMMHupoOBaHHe ¢ HCIOIb30BaHUEM CTPYKTYP

JlaGopatopHbie
3aHSTHS

IK-3

2.6

Tema 6. "CtpyKTypbl 1 00beqHHEHMS"

Pa3paboTka mporpaMMHOTO peuieHusi B o0 00paboTKe MOJIb30BATEIHCKOIO
THIA JAHHBIX HA MPUMEpE CIOKHOW CTpyKTypbl.OpraHusaius BBoIa/
BBIBOJIA PYCCKOSI3bIYHOTO TEKCTA.

CamMocTosTenbHast
pabora

IK-3

2.7

Tema 7. «Datinel. @yHknun no padore ¢ ainamin

TonsTus u onpeneneHus (ailloB M MOTOKOB, Kiaccupukanus (aitios,
cranjgaptHele QyHKUMM 1O paboTe C (aillaMi, OCHOBHBIE AJITOPUTMBI
paboTel ¢ (aiiiamu, MpUMEphl PEIICHHs 3a/Jad Ha OpPraHU3aLI0 BBOJA-
BBIBOZIa U 00pabOTKy maHHBIX B (aiinax. O6paboTka (aiiioB B MOTOKOBOM
pexume. Ilpsmoit moctynm k paHHbIM (aiia. Pabora ¢ snemeHTamu
¢aitnos. Ilepenaua QaiinoB 4epe3 KOMAaHIHYIO CTPOKY OINCPALMOHHOM
CHCTEMBI, 00pab0TKa KOJIMIECTBA BXOAHBIX MAPAaMETPOB.

HCKHI/IOHHHC 3aHATUA

IK-3

2.8

Tema 7. PabGora c Qaiinamu: craHgapTHbIe OMOIMOTEKH M (YHKIUH 10
pabore ¢ daiinamu. OOpaboTKa (aiijIoB B MOTOKOBOM pexume. [Ipsmoit
JOCTYH K TaHHBIM (aiina. Pabora ¢ anemenTamu daitnos. UreHne/3anucs.

JlaboparopHble
3aHATUSL

IK-3

2.9

Tema 8. «ANropuUTMBI COPTUPOBKH MAaCCHBOBY»

Ompenenenne M Kinaccudukanus alropuTMOB COPTHPOBOK MAacCHBOB.
beicTpas  copTHpoBKa,  MapaMeTphl,  TPYIOE€MKOCTb  aJITOPHTMOB.
IlporpaMMHOe oOmMcaHME M IIPUMEPHl KOJAOB 0a30BEIX AaITOPUTMOB
COPTHPOBOK:  Iy3bIPbKOBasi, ~ BCTaBKaMH,  BBIOOPOM. bunapnas
NMpaMHJIAIIbHas COPTHPOBKA, copThpoBKa Illemna.

JIeKIIMOHHBIE 3aHATHS

IK-3




210 Tema 8. CopTHpoOBKa MO KIIIOYY JIEMEHTOB MaccuBa. MeToa COPTUPOBKU: JlaGoparopHbie 1 4 TK-3
) ITy3bIPbKOBAs, BCTABKAMH, BHIOOPOM. 3aHATUS
Tema 8. «ANTOPUTMBI COPTHPOBKU MAaCCHBOBY»
CoprupoBka Xoapa. ANTOpuUTMBI Ha rpadax. AJTOPUTMBI HAXOXKICHHS
KpaTyaiilliero IyTH: IOCTAaHOBKAa 3aJaud M ONHMCaHUE aJrOpUTMOB
HaXOXJEHHUs KpaTdaiilmero myTu B rpadax, MmporpaMMHblE pealnu3aluu
2.11 |anroputma I[ef?KCTpLL Onpeu};neﬂne f{ g]nam )JI::peI;LeB noncia, TIPHEMBI CaMOCT%ﬂTeanaﬂ 1 10 IK-3
CHIDKEHUsI TPYJJOEMKOCTH IOUCKA B JIPEBOBHUAHBIX CTPYKTYpax, ONMUCAHUS pabora
QITOPUTMOB TIOMCKa B JBOMYHBIX YIHOPSJOYEHHBIX, CIy4alHBIX U
cOaJIaHCHPOBAaHHBIX B  BBICOTY [JEPEBbSIX, HPHUMEPHl MPOrPaMMHON
peanu3anyy OMHAPHOTO JepeBa MOUCKa.
2.12 | TloaroroBKa K MPOMEXyYTOUHOI arTecTaluu 3auer 1 0 I1K-3
Paznen 3. «SI3pIkM MpOrpaMMupoOBaHUS)
Bun 3ansiTus / Cemectp /| KonmuectBo
Ne HaumeHnoBaHue TeMbl, KPAaTKOe coep:KaHue KoMnerenuun
pabotsl / popma ITA Kypc 4acoB
Tema 9. «Pa3BuTHE SA3bIKOB TPOrPAMMHUPOBAHUS
Uctopuss AIl. Knaccudukamus SI1. Obmactu  npumenenns  SI1.
3.1 |[Ilapagurmsr mporpammupoBanus. [IponenypHsie si3bIKH. ANIUIMKAaTHBHBIE | JIeKnnOHHBIE 3aHATHSA 2 2 [1K-3
A3bIKM.  SI3bIKM  Jlormueckoro  mporpammupoBaHus.  OOBEKTHO-
OpPHEHTHUPOBAHHBIE s13bIKK. CTaHAapTU3ALMS S3BIKOB IPOTPAMMHUPOBAHHS.
32 Tema 9. Pa3zpaboTka mporpaMMmel-Kiiacca, coaepikalieid arpuOyThl, METO/BI JlaboparopHbie 2 4 TK-3
KJacca. 3aHATHSA
Tema  10.  «OcHOBHbIE  HOHATHA  OOBEKTHO-OPUEHTHPOBAHHOIO
nporpammupoBanus (OOIT)»
33 OObeKTHO-OpUEHTHPOBaHHOE — mporpammupoBanue. OOwvekt.  Kiacc. P — 2 5 K-3
Oxsemmusip knacca. Mukancymsuums. Hacnenosanue. IMomumopdusm.
Cexmuu private, protected, public. Vkazarems this. ITepeompenenenue
OTepaIyii.
34 Tema  10. Paszpaborka  mporpaMmbl-Kiacca,  METOHbI  KJlacca. JlaboparopHsle 2 2 IK-3
: SammmenHocTs. [lepeonpenenenue onepannit 3aHATHS
Tema  10.  «OcHOBHBIE  TOHSATHA  OOBEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanust (OOIT)» CamocTosiTenpHas
35 . . 2 4 IK-3
IIpeobpazoBanue THHOB Ha s3blke C++. static cast. dynamic_cast. pabora
Ipakrika mpeoOpa3oBaHusi 00bEKTOB.
Tema 11. «KommnoHoBKa (aiiioB B OJHY MPOTrpaMMy»
IMotox u is_open(). Ilepenaua mapameTpoB uepe3 koHconb (int arge, char
3.6 |*argv[]). Pexumsl ¢aiina. bunapusie daiinbl.  Pemenue. Ilpoekr.| JlekiuonHble 3aHsATHS 2 2 [1K-3
Hupextusst #include, #define, #undef, #ifdef, #else, #if, #pragma.
Maxkpoumena.  FILE wu LINE .YcnoBHas koMnuisiusl.
37 Tema 11. PeamusoBarb OObEAMHEHHE HECKOJIBKHX MPOEKTOB B OIHO JlaboparopHbie 2 5 TK-3
perieHue 3aHATHA
Pa311e.11 4. «HpaKanecxoe HHKEHEPHOE NMPOrpaMMHupPOBaAHUE)
Buj 3ansitus / Cemectp /| KoauuectBo
Ne HaumeHoBaHHe TeMbl, KpaTKoOe COAep:KaHHE Komnerenuun
pa6otsi / popma ITA Kypc 4acoB
Tema 12. «KOHCTPYKTOPBI U IeCTPYKTOPHI. MIHKaNCymsmms»
Koncrpyktop.  VHuiumamuszamus  HEepeMEHHBIX B KOHCTPYKTOpE.
41 Koncrpykrop v6e3 napamerpoB.  Komupyrommii ~ KOHCTPYKTOP. P — 2 4 TK-3
ConepxxarenbHblil  KOHCTpPYKTOp. KOHCTaHTHBIE CCBUIKM M yKa3aTelH.
KoncranTtapie MeToas! knaccoB. [leperpyska. Mukancymsius. Peanmn3anus
KJ1acca KOMIUIEKCHOT'O YHCIIa.
Tema 12. Pa3paborka PazpaboTka nporpamMmbl ¢ KOHCTPYKTOpPOM H
4o |ACCTPYKTOPOM € HCIONB3OBAHHEM mabnoHa. MHunuanu3anus CBOICTB. JlaboparopHble 2 2 IK-3
’ Const meronsl kiacca. Pa3paboTka mporpaMMbl ¢ KOHCTPYKTOPOM H 3aHATHUS
necTpykTopom 6e3 ncrnonb3oBanus mabnona. Code - OSS
Tema 12. «KoHeTpyKTOpBI U AecTpyKTOpbl. MHKancynsms» CaMOCTOSTCNBHAS
4.3 |Peanmzauust ajropuT™Ma 110 BBIYHCICHHMIO IUIOLMIAAM TPEYTroJIbHUKA IIO 6 2 10 IK-3
tdhopmyse ['epona. [IporpamMmmupoBanue peeHus MOJTUHOMA. pabora
Tema 13. «HacnegoBanue»
4.4 |TloHarue HaciaenoBaHus. Buabl  HacienoBaHus. MHOKeCTBeHHOE | JIEKIIMOHHBIE 3aHATHS 2 4 TIK-3
HacneoBanue. OCOOEHHOCTH.
Tema 13. Peanuzauust mporpaMMHOIO Kola, HCIIONb3Ysl HAclelOBaHUE
4.5 |xmaccoB. Pa3paboTka mporpaMmbl ¢ MHOXXECTBEHHBIM HACIICIOBAHHEM. JlaBopatopute 2 4 IK-3
3aHSTHS
Code - OSS
Tema 13. «HacnemoBanue»
46 Peanusyiite kiacca Vectors, cogepxatuuii 2 KOHCTpyKTopa, Jectpyktop u|  CamocrosTenbHas 2 4 TK-3
" | dbynkuuro ompenenenust JUIMHBI BEeKTOpa B TPEXMEPHOM IPOCTPAHCTBE pabora
yepe3 KOOPJUHATHI X, Y, Z.
47 Tema 14. «/lpyxectBeHHble (QyHKIUU. [pyKeCTBEHHBIE KIAaCChD) JIeKIHOHHbIE 3AHSTHS 2 4 TK-3

JpyxectBennbie (yHKimu. [IpyKecTBeHHbIC WieHbI Kiacca (METOMbI).




JpyxectBennbie kimaccel. OObsiBieHHe Kiacca. Vcmonp3oBaHue KIIacCOB
IOSTREAM. Omepauun << (>>) BcTaBKH (BBIBOAA) JaHHBIX B IOTOK
(inserting).

4.8

Tema 14. Pa3pabotka ¢yHkuuii-npyseit u obpamenue k xum. Code - OSS

Jla6oparopHbie
3aHATHS

IK-3

4.9

Tema 14. «/IpyxectBeHHbIe QYHKLIMH. [[pyKECTBEHHBIE KIIaCCh»
IIporpammuas peanusanus kinacca 1o BeiBoxy uncen B8 HEX dopmare, 6e3
po0eoB.

Peamuzanus mpoekTa «IOXKIb»: Ha OKpaHe MOsBIsAeTcs (CIydailHBIM
obpa3om) 50 TOUEK W OHM JBHIKYTCSI CBEPXY BHM3; B MOMEHT, KOTJIa OJHA
M3 TOYEK JOCTHIHET HIDKHEH IPaHMIbl 9KPaHa, TOUKa JO0JDKHA TOSBUTHCS B
BEPXHEH 9acTH.

CamocTosTeIbHAS
pabora

IK-3

4.10

Tema 15. «Bupryanbuele Metonbl. AOcTpakTHble Kiacchl. OOpadorka
HCKITIOUEHHUI

Bupryaneubie metonsl. Buptyanbaas ¢yskims. BupTyanbHble Kiacchl.
AbGcTpakTHble Kiacchl. Buipl ommOok. VICKiIouuTenbHbIE CHTYaLUH.
O0paboTKa NCKIFOYUTEILHBIX CUTYAIIHH.

JIeKIIMOHHBIE 3aHATHSA 2

IK-3

4.11

Tema 15. Pa3paboTka KiaccoB-apy3eit 1 0OpaleHne K HIM.

JlaGopatopHbie
3aHSTHS

IK-3

4.12

Tema 15. «Bupryanbuele Merombpl. AOcTpakTHble Kiacchl. OOpaboTka
HCKITIOUEHUI»

Peanmzanus kimacca MyLine (MHMSI), KOTOPBIA SIBISICTCS IPOU3BOIHBIM
or kiaccoB Position (mosumus: x1, yl, x2, y2) u Properties (cBoiicTBa:
uget, mmpuna). [Iporpammuposanne mMeroga NewDraw B kimacce MyLine
JUISL OTPUCOBKM JIMHUM C 33JlaHHBIMU ITapaMeTpaMH. Kiaccs
HWND, HDC, HPEN u POINT W3yuenne meromoB MoveToEx() -
nepemenienue Kypcopa, LineTo() - orpucoBka muuum, DeleteObject() -
yAAJICHUE KUCTH

CamMocTosTenbHast
pabora

IK-3

4.13

Tema 16. «Crannapraas 6udnuoreka STLy»

[la6nonsr  meronmoB. IlaGmonsl kiaccoB. HasnaueHne 1m1aGioHOB.
@OyHKIUU-AOIOHBl.  YMHBIH yKaszarenb. JIMHAMHYeCKHE CTPYKTYpBI
JAaHHBIX: OJHOHANpPABICHHBIC U J[BYHAIPABICHHBIC CIHCKU, O4epenb U
CTEK.

JIeKIIMOHHBIE 3aHATUSA 2

IK-3

4.14

Tema 16. Pa3paboTka BUpTyabHbIX METO/IOB, ADCTPAKTHBIX KJIACCOB.

JlaboparopHbie
3QHSITHS

IK-3

4.15

Tema 17 «CrarucTHYeCKHAE U TUHAMAYICCKUE OHMOITHOTEKID

Paspaborka LIB m DLL. CereBas momens TCP/IP. Ilonstue cokera.
Bubnuoreka "winsock.h". Pa3paborka mporpammuoro pemienus "CkaHep
noproB". YcTaHOBKa 3aBHCHMOCTE B mpoekre. JlupektuBa #pragma
comment. Koncrpykuus  declspec(dllexport). Ccpuiku Ha OMOIHOTEKY
CTaTHYECKYIO.

JIeKIIMOHHBIE 3aHATHSA 2

IK-3

4.16

Tema 17 PazpaboTka 111a0I0HOB KJIACCOB.

JlaboparopHsle
3aHATUSL

IK-3

4.17

Brinonnenue WHIAWBUAYAJIBHOT'O 3alaHUs

CamocTosTeIbHAS
pabora

16

IK-3

4.18

HOIII‘OTOBKB. K HpOMe)KyTO‘IHOﬁ arTecTaluu

DK3aMeH 2

36

I1K-3

4. POHJ] OIEHOYHbBIX CPEICTB

CrpykTypa u coiepkaHue (OHIA OICHOYHBIX CPENCTB IS TPOBEICHHS TEKYIEr0 KOHTPOJIS M IMPOMEKYTOYHOH arTecTalnuu

npencTasieHs! B [Tpunoxennn 1 x paboueil mporpaMMe TUCIIUMIHHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. Y4eOHble, HayYHbIe H MeTOAMYECKHE U3TaHUS

ABTODEI, bubmmoreka /
3arnaBue WsznarenascTBO, TONI
COCTaBUTEIN Kommnuectso
1 Ketxos 10. JI. Beenenue B s3p1ku iporpammupoBanus C u C++: Mocksa: UntepHer- OBC «YHuBepcureTckas
Kypc: yaebHoe mocobue Vuupepcurer OubIMoOTEeKa OHJIANHY»
WndopmarmonHbIx
Texuonoruit (MHTYUT),
2008
2 Crpayctpyn b. S3pik nporpammupoBanus C++ s Mocksa: nTepHeT- OBC «YHuBepcuTeTcKas
MPO(EeCCHOHANIOB: MTPAKTHUECKOE MOCOOHe VHuBepcUTeT OuOIMOTEeKa OHJIANHY»
HudopmamoHHBIX
Texunonoruit (MHTYUT),
2006
3 Metiep b. OOBeKTHO-OPUEHTHPOBAHHOE IIporpammupoBanne 1 | MockBa: HannoHanbHbIH OBC «YHuBepcurerckas
MporpaMMHasi HHXKCHEpUs: yaeOHoe mocodne OTKpHBITBI YHUBEPCUTET OUOIMOTEKA OHJIAWH»
«MHTYUT», 2016




ABTOpHI, bnbmmorexa /
3arnaBue W3narenscTBo, rox
COCTaBUTENH KonuuectBo
4 Aradonos E. ]I, ITpuxnanHoe nporpaMmupoBanue: yuebHoe nocodue | Kpacnosipck: Cubupckuit OBbC «YHuBepcureTckas
Bamenko I'. B. (benepanbHbINH YHHBEPCUTET OMOIMOTEKA OHIANH)Y
(CdY), 2015
5 CopokuH A. A. OO0BEKTHO-OpHEHTHPOBaHHOE NporpaMmuposanne: | CtaBpomnoins: CeBepo- OBC «YHuBepcurerckas
y4eOHoe mocobue: Kype JeKIHi KaBkasckuii enepanbHblii OuOIMOTEKa OHJIANHY»
yuausepcuret (CKDY),
2014
6 ITporpaMmHbIe IPOLYKTBI U CUCTEMBI: KYpPHAI TBeps: OBbC «YHuBepcuTeTcKas
Lentpnporpammcucrem, Oubioreka OHJIARHY
2017
7 Bapawnosa, 1. B., OOBEKTHO-OPUEHTHPOBAHHOE IPOrPAMMHPOBAHHE Kpacnosipck: Cubupckuit 3BC «IPR SMART»
Bapanos, C. H., Ha C++: yueOHUK (benepanbHbINH
Baxenosa, I1. B., ynusepcurer, 2019
Kyuynosa, E. B.,
Tonkau, C. I
8 Ponpirun A. B. HNHbopMannoHHbIE TEXHONOTHH: anroputMusaiys 1 | HoBocuOupcek: OBbC «YHuBepcureTcKas
MPOrpaMMHpPOBaHKE: YIeOHOE ocoOne HoBocubupckuii OuOMMOTEeKa OHJIATHY»
roCyJIapCTBEHHBIN
TEXHUYECKUH YHUBEPCHTET,
2017
9 3aiines M. I. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIN3 U HoBocubupck: OBC «YnuBepcureTckas
MpOrpaMMHpOBaHUeE: YaeOHOE mocodne Hoocubupckuit OuOIMOTEKA OHJIANHY
rocyAapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2017

5.2. IlpodeccnonanbHbie 0a3bl JAHHBIX U MH(POPMaLIOHHBbIE CIIPABOYHbIE CUCTEMbI

ITopran coobmectBa Cppreference. Paznen cipasku mo si3e1iky C++ - https://devdocs.io/cpp

O6pa3oBatenbHblil mopTan "OCHOBBEI MPOrpaMMUpoBaHus Ha si3bikax Cu u C++ ans HaunHaromux" - http://cppstudio.com/
Odunmansaas 6ubmuoreka Crypto++ - https://www.cryptopp.com

NCC "Koncynsrantllnoc"

HCC "Tapant"http://www.internet.garant.ru/

5.3. [lepeyenn MporpaMMHOro odecredeHust

Onepanuonnas cucrema PEJ] OC
Code - OSS
MySQL

5.4. YueOHO-MeTOAHYECKHE MATEPHAJIbI 111 00y4AI0LIHXCSH ¢ OrTPAHMYCHHBIMHU BO3MOKHOCTSIMH 30POBbSI

HpI/I HeO6XOZII/IMOCTI/I 110 3asIBJICHHUIO 06}"—13}011161‘005[ C OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA y‘le6HO-MeTOZ[I/I‘-IeCKI/Ie Marepuabl
HpPEeOCTaBIAIOTCA B (hOpMax, aJalTHPOBAHHBIX K OTPAHHUYCHUSAM 3I0POBbS M BOCHpHUATHS MH(popMmarwu. [ Ml ¢ HapyHUIEHHSIMHU
3penus: B hopme ayauodaiina; B meyaTHoil GpopMe yBelHYeHHBIM [mpudToM. st UL ¢ HApYUIEHUAMHU CliyXa: B (JOpMe DIEKTPOHHOTO
JAOKYMCHTA,; B ne4yaTHOH (bopMe. HJ'ISI Jinl ¢ HapyHICHHUAMU OIIOPHO-ABUTATCIBHOIO allrapara: B (bOpMC OJICKTPOHHOI'O JOKYMCHTA, B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JTUCIIUITJINHBI

[Tomemenus st BceX BHIAOB pabOT, MPEIyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOIMMOHN CIeNMalTM3UpOBaHHOM
yaeOHOI MeOeNbI0 U TEXHHYSCKIMHU CPEACTBAMHU O0YICHHS:

- CTOJIBI, CTYJIBS;

- IEPCOHANIBLHBIN KOMITBIOTEDP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS TOCKA.

JlabopaTopHble 3aHATHUS MPOBOAATCS B KOMIBIOTEPHBIX KiaccaX, paboune MecTa B KOTOPBIX OOOPYHOBaHBI HEOOXOAUMBIMHU
JMIECH3UOHHBIMA /WM CBOOOJHO pacHpOCTPaHSEMbIMU NPOTPaMMHBIMH CPEACTBAMH M BbIXoZoM B MHTepHer, w/mm B
CTEIMATIM3UPOBAHHBIX JIAOOPATOPHUSX, TPEAYCMOTPEHHBIX 00pa30BaTeIbHON IPOTrPaMMOii.

[TomemeHus s CaMOCTOATENBHON pabOTHI 00yJaIOIUXCS OCHAIIEHBI KOMITBIOTEPHOH TEXHHUKOM C BO3MOXKHOCTBIO HMONKITIOUEHHS K
cetu "MHTepHeT" u o0ecriedeHneM J0CTyTa K 3JeKTPOHHON HH(OpMaIlMOHHO-00pa30BaTeIbHOM cpere.

7. METOANYECKHUE YKA3AHUSA JJIAA OBYYAIOIIUXCSA 110 OCBOEHHUIO TN CITUITJINHBI

Metonuueckre ykazaHusl 10 OCBOCHHUIO TUCIMIUIMHBI IpeAcTaBiensl B [Ipuioxkennu 2 k paboueil mporpaMme AUCHUILTHHBL.




Ipuioxkenne 1

®OHJ OHEHOYHBIX CPEJACTB
1 Onucanue noka3areJieii U KpuTepreB OLIEHUBAHUA KOMIIETEHIMI HA Pa3IMYHBIX ITANAX UX
(opMupOBaHNS, ONIUCAHUE LKA OLlEeHNBAHUSA

1.1 Iloka3zaTesnn U KpUTEpUU OLIEHUBAHUSI KOMIETEHIIMMN:

3VH,
KOMIETEHIHIO

COCTaBJIAIOIIUE

Iloxazarenn OLICHHUBaHUA

Kpurepun onennBanus

CpexnctBa
OLIEHUBAaHUA™

[TK-3: cmocobeH pa3pabaThiBaTh KOMIIOHEHTHI MPOrPaMMHBIX KOMIUIEKCOB (B TOM 4wMclie UHTepQeichl, apaiiBepa, KOMIHISITOPHI,
3arpy34dKH, COOPILIMKH, CHUCTEMHbIC YTHJIMTBI) W 0a3 JaHHBIX C HCIIOJIB30BAHHEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB H

TEXHOJIOTUH POrPaMMHUPOBAHUS

3. MeTombl CTPYKTYPHOTO W | M3ydeHWe OCHOBHOW W MOTIOJHWTEIBHOM | IOMHOTa M cozaepxatenbHocTs | 3 (1-30)
00BEKTHO-OPUEHTHPOBAHHOTO JMTEPaTyphl, JEKIHOHHOTO MaTepuaia, | OTBeTa, O00OCHOBAaHHOCTH BbIGOpa [ D (1-40)
MIPOrpaMMUPOBAHHUSI, HCIIONBb30BaHue MpPOQEeCCHOHANIBHBIX 0a3 | cteka  TexHojormit  paspabotku | O (1 cem 1-24, 2
0COOEHHOCTH TEXHOJIOTHH | MAHHBIX Ui HM3Y4YCHHUsS TEXHOJOTHI | mporpaMMHOro obecreueHus: Tpu | cem 1-12)
pa3paboTKu MPOrPaMMHOTO | pa3paboTKu MPOrpaMMHOTO | 00pabOTKEe JIEMEHTOB MaCCHBOB
obecrieueHus obecrieueHnsi, 00OpabOTKM  DJIEMEHTOB

MacCHBOB
V. IIPUMEHSTH METOBI | pelieHne J1abopaTOpHBIX, [IPaKTUKO- | IPaBUIBHOCTh BeimonHenus | 11033 (1-10)
IIPOEKTUPOBAHUS, OPHUEHTUPOBAHHBIX 3aaHuH IpH | 3a0aHUN c ucnosp3oanueM | 1033 (1-10)
KOHCTPYUPOBaHUS U | 00paboTKe DIIEMCHTOB MAacCHBOB U | COBPEMEHHBIX TEXHOJIOTHI JI3 (1 cem 1-12, 2
TECTUPOBAHUS NPOTPAaMMHOTO | MHAWBUYaIbHOTO 3a7aHus c cem 1-12)
obecrnieueHns, HCHOIb30BATh | MCIIOIB30BaHUEM COBPEMEHHBIX U3 (1-10)
COBpEMEHHBIE TEXHOJIOTHH | TEXHOJIOTHH
paspaboTkn TIPOTPaMMHBIX
MIPOYKTOB
B. HaBBIKAMHM  Pa3pabOTKH | aBTOPCKOE  NPOTPAMMHOE  pEIICHHE | ITOJHOTa aBromaruzanuu | [1033 (1-10)
mporpaMMHOTO  obecriedeHHuss C | 1a0OpaTOPHBIX 31 MPAKTHKO- | aBTOPCKOTO pemeHus ¢ | 103D (1-10)
UCTIONF30BaHUEM  COBPEMEHHBIX | OpHEHTHPOBAHHBIX 3a1aHIH Ha | ucronp30BaHEEM coBpemennsbix | JI3 (1 cem 1-12, 2
TEXHOJIOTHI 00paboTKy JIIEMEHTOB MAacCHBOB, | TEXHOJIOTHI cem 1-12)

BBITIOJTHEHNE WHAWBUAYAIBHOTO 3aJaHHS 13 (1-10)

O — onpoc,; 3 — sonpocwi k 3auemy, 11033 - npakmuxo-opueHmuposantvie 3a0anus K 3avemy, 2D — 60Npocyl
K akzameny, [1030 - npakmuxo-opueHmuposanHule 3a0anus K sx3ameny; JI3 — nabopamopnvie 3adanus, M3

— UHOUBUOYATIbHOE 3a0aHue
1.2 [lIxansl OIlEHUBAHUS:

Texkymuii KOHTpOJIb YCIIEBAEMOCTHM M IPOMEXKYTOYHAs aTTECTalUs OCYLIECTBISIETCS B  pPaMKax
HAKOMHUTEJIbHON OaIbHO-peUTHHTOBOM crcTeMbl B 100-6amibHOM mIKane:

1 cemectp:
50-100 GanoB (3a4eT)

0-49 GamoB (He3auer)

2 ceMecTp:

84-100 6aynoB (OIIEHKA «OTIUIHOY)

67-83 0auIoB (OIIEHKA «XOPOIIIOY)

50-66 6amioB (OleHKA «YIOBIETBOPUTEITHHOY)
0-49 GayoB (OIIEHKA «HEYIOBICTBOPUTEIHLHO)
2 TumoBble KOHTPOJIbHBbIE 3aJlaHUS MJM HHbIE MATepHAJbl, He00XOAMMbIE JJfl OUEHKH 3HAHUIA,
yMeHHii, HABBIKOB M (WJHM) OMNBITA [eSTeJbHOCTH, XAPAKTEPH3YIOIIUX 3Tanbl (opMUPOBAHUS
KOMIIETEHIINIi B Mpoliecce 0CBOEHHsI 00Pa30BaTeIbHOI MPOrpaMMbI

1 cemecTp

arODE

Bonpocsl k 3auery

[ToHsiTHE TUTIOB TaHHBIX B SI3bIKAX MPOTPAMMHUPOBAHUS, Kilaccu(UKaIMsl TUIIOB TaHHbIX B C++.
OcoOeHHOCTH TIpeICTaBICHHS 0a30BBIX THIIOB U OTIEpAINil HaJl HUMH.
PexoMeHnnanuu 1 mpaBuiia BBIMOJIHEHHSI ONIEpaliiy Ipeodpa3oBanus 6a30BbIX TUIIOB B C++.
Oyukuun B C++. GopmanbsHble TapamMeTpsl, (pakTudecKre napaMeTpsl.
[Teperpy3ka GhyHKIHIA.




6. [lepenaua mapamerpoB B yHKUMH 10 3HaueHHIO. [lepenaya MaccuBOB B (DyHKIIMIO B Ka4ecTBE
apameTpoB.

7. PexypcuBHbIe GyHKINH.

8. Omnpenenenne U BHUIABI yKa3zareseil, crnocoObl OOBSIBICHMS, WHHUIMATW3aLMA yKa3zaTelel Ha
OOBEKTHI.

0. MeTtonpl nocTyna K JaHHBIM 4epe3 yKas3aTelu, pa3MelIeHHe yKas3aTellel U aJpecyeMbIX UMU
O0OBEKTOB B MAMSITH, OTIEPAITH HAJl YKA3aTECIISIMHU.

10. [TonsiTHe U BUIBI MAacCUBOB, OIpe/aeicHIE, 00bABICHUE, MHULIMATN3AIHS, CIIOCOOBI FeHepalun
1 BBIBOJ] OJTHOMEPHBIX MaCCHBOB.

11. 3amayn MOKMCKAa, 3aMEHbl M TIEPECTAaHOBOK JJIEMEHTOB MacCHBa, HAXOXKJEHUS MHH/MaKc
AJIEMEHTA.

12. JIBymMepHbIE MAacCHUBBI: 3a/ladydl IOMCKa, 3aMEHbl U CYMMHUPOBAHHUS JJIEMEHTOB JBYMEPHOIO
MacCHBa, 331a4H NEPECTAaHOBOK B IBYMEPHBIX MAaCCHBAX.

13. OpHoMepHbIe JMHAMUYECKUE MacCHUBBIL. J[ByMepHbIe TMHAMUYECKUE MACCHUBBI.

14, PacrionokeHre B MaMsTH AJIEMEHTOB JTUHAMUYECKUX MACCHUBOB, CBS3b MEXKIY yKa3aTeISIMH U
MacCUBaMH.

15. Pacripenenenne, cmocoObl  BBIACIEHUS W OCBOOOXKICHHS  JUHAMHUYECKOW  MMAMSITH,
B3aMMO/ICIICTBHE yKa3aTelel U y4acTKOB JUHAMHUECKON MaMsITH.

16. [IporpammupoBaHue ¢ UCTIOIB30BaHUEM CTPOK. BBO/BBIBO cTpok. Tum ganHbIx char.

17. [TporpammupoBaHKe C UCIOJIb30BaHUEM CTPOK. BBO/BBIBO cTpOK. THI gaHHbBIX String.

18. [IporpamMMupoBaHue ¢ UCTIOIB30BaHUEM CTPOK. Bo3moxkHOCTH OMbIMoTeKH string.h.

19. [IporpaMmMupoBaHue ¢ UCIIOJIB30BAaHUEM CTPOK. BO3MOXHOCTH OMOIMOTEKH string.

20. Onpenenenus, ciocoObl 0OBSBICHUS, HHULMATH3AIUSA CTPYKTYP, METOJBI JOCTYMa K JaHHBIM

CTPYKTYPBbI, pa3MeIICHHE CTPYKTYP U ONpeeiiCHUE UX pa3Mepa B aMsATH, MACCHUBBI CTPYKTYP.
21. burtossle mmoss.

22. CTpyKTypBl U yKa3aTelu.

23. OObenuHeHwus.

24, [TonsTust u onpexnenexHust GpaiyioB ¥ MOTOKOB, KiIaccupuKanus ¢ailyioB, cTaHgapTHble QyHKINUN
no pabore ¢ (aii;raMu, OCHOBHBIE AITOPUTMBI paboTEHI ¢ (aitiamu.

25. OO6pabotka ¢aiiioB B mortokoBoM pexume. [Ipsmoil goctynm k maHHbIM (aitna. Pabota ¢
sJIeMEHTaMu (ailsios.

26. 3anuch/9TEHUE IIEMEHTOB CTPYKTYPHI B (hail.

27. 3anuch/uyTeHNE SJIEMEHTOB MACCUBOB B (haiill.

28. [1y3bIpbKOBast COPTUPOBKA.

29. CopTrpoBKa BCTaBKaMHU.

30. CopTHupoBKa BEIOOPOM.

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHUA K 3a4eTy

1. [ToacunuTaTh KOJIWYECTBO CJIOB, 3aKAHYMBAIOIINXCS Ha OyKBY “Z”.
2. B nBymMepHOM MaccuBe HalTH CpeHee 3HaUeHHE IIEMEHTOB KaXKI0TO CTOJIOIA.
3. Cnucok TOBapOB, UMEIONIUXCS B MaraswHe, BKJIFOYACT B ce0s HAMMEHOBAaHWE TOBapa, KOJIMYECTBO

CAUHUI] TOBapa, NCHY CAWHUIBI, JaTy IMOCTYIUICHHUA TOBAapa Ha CKJIAAd U CPOK I'OAHOCTH. BriBecTu crmcok
TOBapoOB, CPOK 'OAHOCTHU, KOTOPEIX UCTCK.

4. Benomocts Knmento conmepxutr ®PUO, aapec, Ttenepon. ChopMupoBaTh CHUCOK KIHEHTOB,
npoxuBarouux B ropoje benas Kanursa.
S. Wndopmanus o6 ydacTHHKaX CIIOPTUBHBIX COPEBHOBAHUI CONEPKUT Ha3BaHHE CTpPaHbI, HA3BaHUE

koMauabl, @O urpoka, UrpoBoit HOMep, BO3pacT, poCT U Bec. BriBecTH pamminy cnopTCMEHOB, BO3pacT
KOTOpBIX Oosbie 21 roxa.

6. B ogHOMEpHOM MaccuBe MepecTaBbTE AIEMEHTHI TAKUM 00pa3oM, 4TOOBI Ha 5-OM MECTE CTOSJIO OBl
HauOoIbIIee, a Ha 6-0M — HAaMMEHBIIIEE YK CIIO.
1. [TogcunTath KOJUYECTBO CJIOB B MPEJIOKEHUH, IPU YCIOBUHU, YTO CIIOBA Pa3AeiICHbl MPoOeoM (HO

MOTYT BCTPEYATHCS U HECKOJIBKO MPOOEIIOB), B KOHIE MOXKET OBITH . ! ?
8. Haiitu cioBa, coaepikaiire noacTpoky “app”.



9. Hamucare ¢ynkumio, xoropast Beraucisier 3Hadenue a’b. Uucna a u b mensle, MOryT ObITh Kak
MOJIOKUTEIBHBIMH, TaK ¥ OTPHULIATEITbHBIMHU.
10.  HamumcaTh (QyHKIUIO 1O BBIYUCICHUIO JUCKPUMHHAHTA KBaIPATHOTO YPaBHEHHUS

Kpurepun oueHuBanus:

- 50-100 OGammoB  («3a4eT»): — W3IOKEHHBIH MaTepral (AKTUYSCKH BEpPEH, HAIMYHUE TIIYOOKUX
UCYEPIBIBAIONINX 3HAHUW B O00BbEME MPOWIEHHOW MPOrpaMMbl JTUCIHUIUIMHBI B COOTBETCTBHH C
MIOCTABJIEHHOM MPOrpaMMOI Kypca 1efibl0 00y4eHHUs; MPaBUIIbHbBIC, YBEPEHHbIE EHCTBUS MO0 MPUMEHEHUIO
MOJTyYCHHBIX HABBIKOB M YMEHUU IPHU PEIICHUU MPAKTUKO-OPHCHTUPOBAHHOTO 3a/IaHUs, TPAMOTHOE H
JIOTUYECKH CTPOMHOE U3JI0KEHUE MaTepuana Ipu OTBETe, YCBOCHHWE OCHOBHOM U 3HAKOMCTBO C
JOTIOJIHUTEIBHOU JINTEPaTypOi;

- 0-49 GamnoB («He3a4eT») — OTBETHI HE CBS3aHBI C BONPOCAMH, HaJu4he rpyObIX ONMIMOOK B OTBETE,
HEMOHMMAHUE CYITHOCTH HM3J1araéMoro BOIPOCa, HEYMEHHUE MPUMEHSITh HABBIKM M YMEHUS TPU PEHICHUH
MIPAKTUKO-OPUEHTUPOBAHHOTO 3aJlaHUsl, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB HA JIOMOJHUTENbHBIE U
HaABOJISIINE BOIIPOCHL.

2 cemecTp
Bomnpocsl k 3k3aMeny

1. Uctopus AIl. Knaccudukanus u odnacts npumereHus S11.

2. [Napapurmsel nporpamMmmupoBanus. [IpouenypHsie S3bIKH. ANIIUIMKATUBHBIE SI3bIKU.

3. SI3bIKu TOTUYECKOro nporpaMmMupoBanus. OObEKTHO-OPUEHTUPOBAHHBIE S3bIKH.

4. CrangapTusans S3bIK0B IPOrpaMMHUPOBAaHMUSL.

5. Cpena npoektuposanus VisualStudio.NET.

6. [TorokoBbIit BBO\BBIBOA JaHHBIX Ha si3bike C/C++. OnepaTopsl BBoaa\BbIBOa (COUt u Cin). bubnunoTeka
<iostream>. Komamnza using namespace std.

7. Omnepanus yBeIWYEHUS ++ U yMEHbLICHHA --: «mHpedukcHas» ¢opma, U «mocTukcHas» dopma.
[TpoBepka vetHocTH umcia. Jlormyeckue omeparnuu. bubmuoreka conio.h. Tlpumenenue meronma System B
IIPOEKTaX.

8. [IporpaMMupoBaHue Pa3BETRISIONIMXCS ATOPUTMOB. Y clioBHBIE oniepatopsl if. Omepartop Beibopa switch
9. ®ynkuuu 6ubimorexu math.h. JIMHEHHBINA anTOPUTM.

10. IIporpamMmMupoBaHue NUKINYECKUX AITOPUTMOB.

11. IlporpammupoBaHu€e C UCIOJIB30BAHUEM OJTHOMEPHBIX MAacCCHBOB.

12. IIporpamMmMupoBaHu€E C UCIIOJIB30BAaHUEM JBYMEPHBIX MaCCHUBOB.

13. O6paboTKa CTPOK.

14. KommonoBka ¢aitnoB B pemieHnd. COOPIIUK «MyCOpay.

15. O6beKTHO-OpHUEeHTHPOBaHHOE IporpaMMmupoBanue. OobvekT. Kiacc. Dx3emmsp.

16. Nnkancymsus.

17. [Tomumopduzm.

18. Cexnuu private, protected, public. Ykazarens this.

19. Ilepeonpenenenue onepanuil.

20. [Totoku paboTsl ¢ Qaitnamu.

21. [Tepenaua mapamerpoB uepe3 koncosb (int argc, char *argv[]). Pexumsl ¢aiina. bunaphbie
Gaitbl.

22, Pemenue. [Ipoekr.

23. Hupextussl #include, #define, #undef, #ifdef, #else, #if, #pragma.

24, Makpoumena. FILE  u  LINE_ .

25. Konctpykrop. UHunmanuzamnus nepeMeHHbIX B KOHCTpykTope. KoHCTpykTOp 6€3 mapameTpos.
Konupyromuit koHcTpykTOp. COonepKaTeIbHbII KOHCTPYKTOP.

26. KoncTtanTHble cchlTkM M yKazaTenu. KoHcTaHTHBIE MeTObI KiaccoB. [leperpyska.

27. [Tonstue HacnenoBanus. Buabl Haciie1OBaHUS.

28. MHOk€eCTBEHHOE HACJIEIOBAHUE.

29. JpyxecTBeHHBIE (DYHKIHH.

30. JlpyxecTBeHHBIC WICHBI Kiiacca (MeToabl). J[pykeCTBEHHBIEC KJIACCHI.
31. Buptyansusie Mmetoabl. Buptyansnas ¢yHkuus. BupryanbHbie Ki1acchl.



32. AOGCTpaKTHBIE KJIACCHI.

33. Bunpt ommbok. HWckmouutenpHble cutyanud. OO0paboTka HMCKIIOYUTENBHBIX CUTYyaIui.
Omnepatops! try u catch.

34. Ilaonous! meTonoB. [1ladmons! kitaccoB. HasHauenne ma0I0HOB.

35. Crannaptaas oubnuoreka STL.

36. CratucTuyeckue OMOIMOTEKH.

37. Junamuyeckue OUOIHMOTEKH.

38. bubnmoTteka "winsock.h".

39. bubnuoreka Crypto++.

40. Bo3smoxxnoctu WinAPI.

HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe 3alaHMA K IK3aMEHY

1. Pa3zpaboTaTh Ki1acc CTPOK, B KOTOPOM TOJICYUTANTE KOJIMYECTBO CJIOB, HAUMHAKOIIMXCS Ha OyKBY “a”.
2. Pazpaboraiite kimacc Car (aBTOMOOWIIB), y KOTOPOTO OIPEIeICHBl MPUBATHBIC TIEPEMEHHBIC name
(Ha3BaHMe aBTOMOOWJS) M price (IleHa aBTOMOOWIISI), 3aKpBITBI MeToxa: setPrice (hyHKIuMsS HazHaYeHUS
IIEHBI) M JIPYXKECTBEHHBIH Kiacc Person (BoauTenb), KOTOPBIN HCIONB3YeT OOBEKT Auto + OOBSBIICHBI
KOHCTPYKTOPBI.

3. Peanusyiite kmacc MyLine (IMHUS), KOTOpBIN SIBJISETCS NTPOU3BOAHBIM OT KiaccoB Position
(mos3umust: x1, y1, x2, y2) u Properties (cBoicTBa: I[BET, IIIMPUHA).
4. Paspabotaiite kimacc TV, peanusyroniuii MeToabl BKIIIOYeHUs/BBIKITIOUeHUs(onoff), nepexiroueHus

ka"HaioB(chanDown, chanUp), perymupoBku ypoBHsS rpoMmkoctu(volDown, volUp) wu wmeron,
0TOOpaKaroIIMii Bce HACTPOIKH (setting).

5. Pa3pabotaiiTe Kiacc «3arojJHEHUE CTPOKU CIyYalHBIMH CHMBOJIAMH», COJCPXALIMA METOH II0
obpabotke cumBoIoB uepe3 ASCII.

6. Peanmm3zoBath kinacc «CUMBOI B 331aHHOM MTO3ULIUH SKPaHay.

7. [TocTpouTh HEepapXuio KIacCOB COTIACHO CXEME Hacle10BaHUs (CXeMa MOXKET OTJINYATHCS)

8. Pazpaboraiite ki1acc MaccuB, KOTOPBINA COJIEPIKUT: MEPErPYy3Ky KOHCTPYKTOPOB, NECTPYKTOP, METO
BBIBOJIA JJIEMEHTOB M JAPYKECTBEHHYIO (YHKIMIO, OIpPENeNSIONyl0 HOMEp NepBOMl U3 CTpPOK, He
CoJIeprKalliX HU OJTHOTO IMOJIOKUTEIBLHOTO 31eMeHTa ((GopMyInpoBKa (PYHKIIMH MOKET OTINYATHCS).

0. Hanummure knacc Ctynent. CTpyKTypy Kj1acca IpoAyMaiTe CaMOCTOSITEIBHO.

10. Hanumure knacc Toap. CTpyKTypy Kilacca mNpoayManTe caMOCTOSITENBHO.

Kpurtepun ouennBanus:

- 84-100 OamtoB (OIEHKA OTIUYHO») — M3IIOKEHHBIN Marepran (aKTHYEeCKHd BEPEH, HAIWYHE TITyOOKHX
HCUEPIBIBAIOIIMX 3HAHUH B 00beMe NPOMJIEHHOH NpPOrpaMMbl JUCUUIUIMHBI B COOTBETCTBUU C
MOCTABJIICHHOW TIPOTPaMMOM Kypca IeIbl0 00y4eHUs; paBUIIbHBIC, YBEPEHHBIC JCHCTBHS MO0 MPUMEHEHHIO
MOJyYCHHBIX HABBIKOB M YMEHHMH INpPH PEHIeHUH NPaKTUKO-OPUEHTHPOBAHHOTO 33/1aHUs, TPAMOTHOE M
JIOTUYECKH CTPOMHOE U3J0XKEHHE MaTepuajga IpH OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C
JOTIOJIHUTEIBHOU JINTEPaTypOi;

- 67-83 OamtoB (OLIEHKA «XOpOIIO») — HAJIWYUE TBEPIBIX W JIOCTATOYHO TIOJHBIX 3HAHMK B 0OBEME
NpOIIEHHON MpOrpamMMbl JUCHUIUIMHBI B COOTBETCTBUHU C LIENbI0O OOY4YCHHMs, NMpaBHIbHBIC JEHCTBUS IO
MPUMEHEHHIO HAaBBIKOM M YMEHHH TIPU PEIICHUH MPAKTHKO-OPUEHTUPOBAHHOTO 33/IaHUS, YETKOE U3JI0KECHUE
MaTepuaa, 10IyCKatTCs OTAEIbHbIE IOTUUECKUE U CTUIMCTUYECKUE TIOTPEIIHOCTH, O0YYarOIUICs YCBOMII
OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO B paboueli mporpamMme JIUCHUIUIMHBI;



- 50-66 6amioB (OIEHKA «YJOBIETBOPUTEIBHOY) — HAJTMUUE TBEPAbIX 3HAHHI B 00BbeMe MPOIIEHHOTO Kypca
B COOTBETCTBUM C IENIbI0 OOY4YCHMs, H3JI0)KEHUE OTBETOB C OTAEIbHBIMH OIIMOKaMH, YBEPEHHO
UCTIPABJICHHBIMU T10CJI€ JIOTIOJIHUTENFHBIX BOIPOCOB; NMPAaBHJIBHBIC B LEJIOM JCHCTBUS MO MPUMEHEHHIO
HaBBIKOM M YMEHUH NPH PEIIEHUH TPAKTUKO-OPUEHTUPOBAHHOTO 3a/1aHMS;

- 0-49 OannoB (OIEHKA «HEYAOBJIETBOPUTEIHHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMH, HAIUYHE TPYOBIX
OoKMOOK B OTBETE, HEIOHUMAaHHUE CYIIHOCTH M3JIaraéMoro BONpoca, HEyMEHHUE IPUMEHSTh YMEHUS U HaBbIKH
IpU pEIIeHUH TPAKTUKO-OPUEHTHPOBAHHOTO 3aJaHMs, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB Ha
JIONOJTHUTENbHBIE U HABOSIME BOIIPOCHI.

Omnpoc 1 cem

1. [TpuHIMIBL BEIOOPA SI36IKA TPOrPAMMHUPOBAHUS JUIS PEIICHHS 3a1a4H
2. CoBpeMeHHbIC TEHACHIMA B MH(MOPMATUKE M IPOTPAMMHUPOBAHUU ISl PEIICHHS OIPEICICHHOTO
KJIacca 3aJaHuil.

CoBpemennsle moaxos! s Beioopa U T-creka B pazpadotke I10.
[IpaBuna cocraBieHHus OJIOK-CXEM.

[MpeumyiecTBa 00bEKTHO-OPUEHTUPOBAHHBIX S3bIKOB.
[IpenmMy1ecTBa METOMOB CTPYKTYPHOT'O IIPOrPaMMHUPOBAHUS
OCOo0EHHOCTH PYyYHOTO TECTUPOBAHUSL.

Kontponsnsie Touku. Toukn ocTaHoBa.

[TpaBuiia KOMMEHTHUPOBaHUSI IPOTPAMMHOTO KOJIa.

0.  Beigenenue uaen NpeACTaBICHHOTO PEIICHUS

1.  Bo3moxHOCTH U (pyHKIIMOHAN ONEpaTOPOB BBOAa\BbIBOIA (COUL 1 Cin).
12. Oyukiuu 6udbanorexu math.h.

13.  Omeparop BeiOOpa Switch.

RRO©oONo O kW

14.  CHOXHOCTH QITOPUTMUYECKOTO PEIICHUS

15. PaGora ¢ mamsThio.

16.  JIuHAMUYHOCT.

17. O06ocHOBaHME BHIOPAHHBIX THUIIOB JAHHBIX B MPOEKTE.

18. Ornpenenenne Kiacca.

19.  TlonsTHe 00BEKTa U FK3EMILIApa Kiacca.

20.  OOpaboTka >JIeMEHTOB MAaCCHBOB.

21.  VYxazsarens this.

22.  OyHKIUHW MOTOKOBOTO BBOAa\BBIBOAA MaHHBIX Printf() u scanf().
23.  IlporpammupoBaHUE IUKIHYECKUX aITOPUTMOB.

24. Cexnuu private, protected, public.

Kpurepun onenuBanus:

. 1 Gamn BeICTaBIsIETCS OOYUAIOIIEMYCS, €CIIM U3JI0KEHHBIN MaTepuan (aKTUIECKU BEPEH U
JIOTUYECKU 00OCHOBAH.
. 0 GanoB BBICTABISAETCS OOYYAIOMIEMYCsl, €CIIM M3JI0KEHHBINA MaTepuan (pakTHUeCKH He BEPEH U

JIOTMYECKU He 00OCHOBAH.
MaxkcumanbHOe KOJMUecTBO 0asuioB 3a 1 cemectp: 24 Ganna
Omnpoc 2 cem

OnumuTe NOHATHE KOHCTPYKTOPA.
OnuimTe NOHATUE IECTPYKTOPA.
[Tonmumopduzm

Nuxancynsanus.

Hacnenosanue

Jpy>xecTBeHHbIE (DyHKIIHH.
Oco0eHHOCTH, UCIIOJIL30BAHHUE.
JpyKeCcTBEHHbIE KJIACCHI.
Oco0eHHOCTH, UCIIOJIL30BAHHUE.

0.  Ocobennocru abcrpakiuu B OOIL.

RBOooo~NoTgR~WNE



11.  Ponp BupTyanpHbIX KiaccoB B OOIL.
12. Copemennbie UT-cTeku B pazpadotke [10

Kpurepun onenuBanus:

. 1 Gay BeICTaBIISIETCSl OOYUAIOMIEMYCS, €CIIH W3JI0KEHHBIN MaTepuan GaKTUIECKU BEPEH U
JIOTHYECKU 0OOCHOBaH.
. 0 6anIoB BBICTABIISIETCS 0OYYAIOLIEMYCsl, €CIIM M3JI0KEHHBIN MaTepuai (pakTH4ecKH He BepeH U

JIOTMYECKU HE 00OOCHOBAH.
MaxkcuMaabHOe KOJIMYECTBO OaiioB 3a 2 cemectp: 12 6amios.

JlaGopaTropHble 3a1aHusA

1 cemectp
Pasnen 1«CTpyKTYpBbI JaHHBIX»

Jlaboparopnoe 3amanue Ne 1.1(5 6amioB)
Pemenue 3aiaun mo MaTeMaTu4eckoil 00paboTKe JaHHBIX, IPUMEHEHUI TPUTOHOMETPHUYECKUX (DYHKIIUH.

Jlaboparoproe 3aganue Ne 1.2 (5 6aioB)
PerieHre pa3BeTBISIOIINXCS aITOPUTMOB.

Jlaboparopnoe 3ananue Ne 1.3 (5 6amioB)
Pemenne NUKINYECKUX aITOPUTMOB.

Jlaboparopuoe 3aganue Ne 1.4 (5 6aioB)
[IporpamMmMupoBaHue ¢ UCIoJib30BaHUEM (DYHKITHI U pekypcuid. [leperpy3ka GyHKITUHA.

Jlaboparopnoe 3amanue Ne 1.5 (5 6amtoB)
[IporpamMMupoBaHre ¢ HCIOJB30BAaHUEM OJHOMEPHBIX MACCHBOB: TIIOMCK, 3aME€Ha M IepPECTaHOBKa
DIIEMEHTOB.

Jlaboparopnoe 3ananue Ne 1.6 (5 6amtoB)
[IporpamMMupoBanue ¢ MCHOIB30BAHUEM JABYMEPHBIX JIUHAMHYECKUX MACCHUBOB: IIOMCK, 3aMEHa |
MEPECTaHOBKA DJIEMEHTOB.

Jlaboparopnoe 3amanue Ne 1.7 (5 6amtoB)
[IporpamMMupoBaHue ¢ UCTIOIB30BAHUEM TUHAMUYECKUX OJTHOMEPHBIX MAaCCHBOB.

JlaGopatopnoe 3ananue Ne 1.8 (5 Gasos)
[TporpamMmmupoBaHHe € KCIOIb30BAHHMEM JIMHAMHYECKUAX JBYMEPHBIX MACCHBOB: 00pabOTKa 3JIEMEHTOB
MaccuBa, UaroHajH, nepegada MaccuBa B QyHKINH.

Kpurepun onenuBanus:

5 6. —3a1aHKe BBINOJIHEHO BEPHO;

4 0. — mpu BBIIOJTHEHUH 3a/1aHUs OBLIN JIOMYLIEHbl HETOYHOCTH, HE BIUSIOUINE HA Pe3yJIbTaT;
3 6. — IpH BBINOJIHEHUH 33JaHHsI ObUIHM JOMYIIEHbI OIINOKY;

2-1 6. — Ipu BBITIOJTHEHUH 33JaHusI OBUTH JOMYIIEHBI CYIIECTBEHHbBIC OINOKH;

0 6. — 3aaHKe HE BBHITIOIHEHO.

Paznen 2 «AnroputMbl 00padoOTKH JAaHHBIX)

JlaGopatopnoe 3ananue Ne 1.9 (9 Ganos)
[TporpamMmmupoBaHHE C UCTIOIE30BAHUEM CTPOK



Jlaboparopuoe 3aganne Ne 1.10 (9 6amnioB)
[TporpamMmupoBaHuE ¢ UCTIOIB30BAHUEM CTPYKTYP

Jlaboparoproe 3amanue Ne 1.11 (9 6annoB)
Pabora c ¢aitnamu: crangaptasie 0MOIHMOTeKH U QyHKIMH 10 pabore ¢ daitmamu. O6paboTka (aiinoB B
MOTOKOBOM pexknuMme. [Ipsmoit noctyn k qanHbIM daiina. Pabora ¢ anemenTamu ¢aiinos. UteHue/3anuce.

Jlaboparopnoe 3amanue Ne 1.12 (9 6amioB)
CopTupoBKa MO KITIOYY JIEMEHTOB MaccuBa. MeTOoJT COPTUPOBKHU: ITy3bIPbKOBasi, BCTABKAMH, BEIOOPOM.

Kpurepun oueHuBanusi:

9 6. — 3a/1aHKe BBIMIOJIHEHO BEPHO;

8-7 6. — pu BBINIOJTHEHUH 33/I1aHUS OBLITN TOMYIICHBI HETOYHOCTH, HE BIUSIONIUE HA PE3YJIbTAT;
6-4 0. — Ipu BBITTOTHEHUH 3aJJaHUs ObLIN JOMYIIEHBI OITUOKH;

3-1 6. — pu BBIMOJIHEHUH 33aJaHHsI OBUTH JOMYIICHBI CYIIECTBEHHbIC OIIUOKH;

0 6. — 3aaHKe HE BBHITIOJIHEHO.

Kpurepun oueHuBanmsi:
baniel o KaXaoMy 3aJaHUIO POCTABIIEHBI B CKOOKAX.
MaxkcruMasabHOE KOJIMUYECTBO 0aJlIoB, KOTOPbIE MOTYT ObITh MOTY4YeHbl 00yUaloluMcs B cemecTpe, - /6.

2 cemecTp
Pa3znea 3. «S3bIkH NpOrpaMMupoOBaAHU

Jlaboparoproe 3aganue Ne 2.1 (3 Ganna)
Pa3paboTka mporpaMmbI-Kiiacca, coaepxaiiei arpuOyThl, METOIbI Kiiacca.

Jlaboparopnoe 3amanue Ne 2.2 (3 6aa)
Pa3paboTka nmporpaMmmMbI-Ki1acca, METOBI Kilacca. 3aluieHHOCTh. [lepeonpenenenue oneparmii

JlaGopatopnoe 3ananue Ne 2.3 (3 Gayna)
PeanuzoBath 00beAMHEHNE HECKOIBKUX TTPOCKTOB B OJTHO PEIICHUE

Pasnea 4. «IIpakTnyeckoe HHKEHEPHOE IPOrPAMMHIPOBAHHUE»

Jlaboparoproe 3amanne Ne 2.4 (3 Gama)
Pa3paboTka mporpaMMbl ¢ KOHCTPYKTOPOM U JECTPYKTOPOM C HUCIIOJIb30BaHHEM IadioHa. MHuImanm3anus
cBoiictB. Const meroapl kiacca. Pa3pa®oTka mporpaMMbl C KOHCTPYKTOPOM M JIECTPYKTOpPOM 0Oe3
ucnosb3oBanus mabdnaona. Code - OSS

Jlaboparoproe 3amanue Ne 2.5 (5 6ammoB)

Peanusaiiss TPOrpaMMHOTO KOJa, HCIONbB3ys HACleIOBaHME KIAcCOB. Pa3pa0oTka MporpaMmbl ¢
MHOKeCTBEHHBIM HacienoBanuem. Code - OSS

JlaGopaTopnoe 3ananue Ne 2.6 (5 Ganos)

Paspa6oTka (ynkuuii-apyseit u oopamenue k mum. Code - OSS

Jlaboparopnoe 3ananue Ne 2.7 (5 6amioB)
Pa3paboTka knaccoB-py3eit u oOpaiieHue K HuM.

JlaGopaTopnoe 3ananue Ne 2.8 (5 Gasos)
Pa3zpaboTka BUpTyaabHBIX METOAOB, a0CTPAKTHBIX KJIACCOB.

Jlaboparoproe 3agarue Ne 2.9 (5 6ayioB)
Pa3paboTka m1abioHOB KIacCoB.



Jlaboparopuoe 3aganne Ne 2.10 (6 6amioB)
Pa3zpaboTka anroputma 1o B3auMoieicTBHIO ¢ 06a30ii nanHbIx MySQL

Jlaboparopnoe 3amanue Ne 2.11 (6 6anoB)
Pazpabotka quHaMHU4YecKOil OMOIUOTEKH.

Jlaboparopuoe 3aganne Ne 2.12 (6 6amioB)
Pazpabotka anroputma mo mudpoBaHUIO JaHHBIX.

Kpurepun oueHuBanusi:

baniel o kKaXaoMy 3aJaHHUIO POCTABIIECHBI B CKOOKAX.

Hna JI3 2.1-2.4

3 0. —3a1aHKE BBIMOJIHEHO BEPHO;

2 0. — pu BHIOJTHEHUH 3a/1aHUs OBLIHM TOMYIIEHbI OLIHOKY;

1 6. — pu BBHIMOJIHEHUH 3aJ1aHKsI OBUIH JIOMYIIEHBI CYIIECTBEHHbIE OIINOKH;

0 6. — 3a7aHKe HE BBIMOIHEHO.

Jlns JI3 2.5-2.9

5 6. — 3a71aHKe BBIIIOJHEHO BEPHO;

4 0. — ipu BBITIOJTHEHUH 33/IaHUs OBLIH TOMYIICHBl HETOYHOCTH, HE BIUSIONINE HA PE3yJIbTaT;
3 6. — pu BBINOJIHEHUH 3a/1aHUs ObUTH JOMYIIEHbI OLIHOKHY;

2-1 6. — ipu BBINIOJTHEHUH 33/IaHUS OBLIH IOMYIICHBI CYIIECTBCHHBIE OLTHOKHY;

0 6. — 3a7aHKe HE BBIMOIHEHO.

Hus JI3 2.10-2.12

6 6. — 3a71aHKe BBITIOJHEHO BEPHO;

4-5 6. — pu BBITIOJIHEHUY 3aaHMsI ObLTH JOMYIIEHBI HETOYHOCTH, HE BIUSIOIINE HA PE3yIbTaT;
3 6. — pu BBHINOJIHEHUH 3a/1aHus OBUTH JOIMYIIEHbI OLTHOKHY;

2-1 0. — pu BBHIIOJTTHEHUH 33/1aHUS OBLIHM TOMYIICHBI CYIIECTBEHHBIE OLTHOKY;

0 0. — 3amaHKe HE BHIIIOJIHEHO.

HenpasuibHoe BeImoHeHUE 3ananust — (0 6asios.
MaxkcuManabHOE KOJIMYECTBO OaioB, KOTOPHIE MOTYT OBITh MOJNYYEeHbl OOyYaOIIUMCS B TEYCHHE 2
cemectpa, - 95.

NunuBuayaabHoe 3aganue (2 cemectp)

1. «Pa3paboTka mpoekTa (MporpaMMHOTO MOJIYJIsI) aBTOMATHU3AIMN PACTIMCAHUS 3aHATUNA B YHUBEPCUTETE:
B cucreme OOMKHBI MOAJNEPKMUBATHCA PEKUMBl IIOMCKA 3aHATHA IO 3aJaHHOMY KpUTEpHIO (Bpems,
MpernojaBaTelib), perucTpaliy 3aHsATHH, yueTa 3aHATHH 110 TUITY, TeHepaluy pacliCcaHui.

2. «Pa3paboTka mpoekTa (IpPOrpaMMHOTO MOAYJIA) aBTOMaTH3aluMu OMOIMOTEKM»: B cucreme MOIKHBI
MOJIEP>KUBATHCS PEKUMBI TIOUCKA KHUTH 110 3aJaHHOMY KpUTEpHIO (aBTOp, Ha3BaHUE), 3aKa3a KHUTH, y4yeTa
KJIMEHTOB U KHUT B KHUTOXPAHMJIUILE, BBIJAYM OTYETOB IO 3arpocaM (MECTOHAXO0KJIEHUE KHUIU B apXMBE
WIH €€ OTCYTCTBHE), BbIIaYM IOKYMEHTOB O JOJIKHHUKAX.

3. «Pa3paboTka mnpoekra (IIPOrpaMMHOTO MOJYJisl) aBTOMAaTH3allMM IIKOJb»: B cucremMe MOMKHBI
MOJJIEPKUBATHCA PEKUMBI yueTa KJIaCCOB M YUEHUKOB B HMX, PErHCTpallMd HOBOTO YUY€HHUKa, ydeTa
MIOCEIAEMOCTH 3aHATUN U OLEHOK YYalllUXCsl, TEHEPALUU OTYETOB 110 YCIEBAEMOCTH YUEHUKOB.

4. «Pa3paboTka mpoekTa (IporpaMMHOTO MOJYJIS) TIOJUKIMHUKNY: B cucTeMe MOMKHBI MOANEePKUBATHCS
peXKMMBI ydeTa JOKTOpPOB M IAIMEHTOB, IOMCKA NAIMEHTa 10 3aJaHHOMY KpUTEPHIO, aHaJIh3a
3a00JIeBa€MOCTH I10 pallOHaM, IO MeCAIlaM U BbIJIaYM CIIPaBOK O OOJIE3HHU.

5. «Pa3paboTka mpoekra (IMPOrpaMMHOIO MOJYJIs) aBTOMATH3alMH amnTeKu»: B cucremMe MOJDKHBI
NOJIEP>)KUBATHCS PEKUMBI ITOUCKA JIEKApPCTBa M0 33JaHHOMY KpUTEpHIO (Ha3BaHME, O0JI€3Hb, 1I€HA), 3aKa3a,
MOKYINKHU U yueTa JEKapcTB, aHaJIM3a CIpoca Ha JIEKAPCTBA B 3aBUCUMOCTH OT CTOMMOCTH, BpEMEHH rojia U
T. II., BBIIAYU COOTBETCTBYIOIIUX OTYETOB.

6. «Pa3paboTka mnpoekTa (IPOrpaMMHOTO MOMAYJA) aBTOMAaTH3allMM My3es»: B cucteme JOJKHBI
MOAJEP/KUBATECSA PEKUMBI ydeTa IOCETUTENIEH M JKCIIOHATOB My3€s, PErMCTpalMi HOBBIX DKCIIOHATOB,



MOKCKA SKCIIOHATOB MO 33/JIaHHOMY KPHUTEpHIO (Ha3BaHME, 3M0Xa M T. 1.), YUeTa JOXOJOB M PAaCXOJOB,
CBSA3aHHBIX C ITPOBEJACHUEM IKCKYPCUH, BbIIAYN OTYETOB I10 3aIIpocaMm.

7. Co3nanue cucteMbl 0OOMeHa COOOIIeHUsIMH yepe3 mpoTokos TCP.

8. Cozmanme cucteMbl 0OMeHa N300pakeHussMH (BHI€0) yepe3 nmpoTokosa UDP.

9. Coznanue FTP knuenra.

10. ITpumenenue coBpemeHHbix T B paboTe koMMUBOsDKEpa (aIMUHHCTPATOPA, PUAIITOPA, MEHEKEpa 10
3aKynKaMm, MEHeKepa MO TMpojakaM, MEHelkepa IO YCIyraM, TOBapoBela, B padoTe 3JIEKTPOHHOTO
Ou3Heca U T.1.).

OOyuarouMces CaMOCTOSITEIbHO MOXKET OBITh BBIOpAaH HHIUBUAYaNbHBIH cTek WT-TexHomoruif, B TOM
YlClie HalpaBieHHbIA HAa alrOPUTMBI Pa3pabOTKU BeO-MOMAYNEH, CsS-CTHIIEH, Urp, TpaduKHU, CMS-CUCTEM,
Crm-cucTeM, Ha MOOWJIBHYIO HJIM KpOCCIIaT(POPMEHHYIO pa3padOTKy, CHUCTEMHOE HpOTrpaMMUPOBaHUE
(peectp, cityx0bl, paiiBepa), MPAKTUKY UCIOJB30BaHUS (HPEHMBOPKOB, KPUNTOrpaUUECKUX alTOPUTMOB,
pa3paboTKy MPOCTEUIIET0 AHTUBHPYCHHKA, MPAKTUKY TECTUPOBAHHUS HCXOTHOTO Koja, cpaBHeHue IDE,
SI3BIKOB  TIPOTPAaMMHUPOBaHMs, KoMOWIsITOpoB, 0a3 maHHbiXx (SQL m NOSQL TexHonoruu), Teopuio
JITOPUTMOB (Pa3HbIE CIIOCOOBI pearTu3aliy, IPOU3BOIUTEILHOCTD ), 3AIIUIIEHHBIA TIPOTPAMMHBINA KO U T..

TpeboBanust k 0OPMIICHHIO HHAMBHYaJIbHOTO 33/1aHuUs TpUBeIeHbI B [Ipunoxenuu 2.

Kpurepun onenuBanus:
- 16-33 Oamna — paspaboTaHHBIM HHTepdeic mnporpaMMbl U €€ (yHKIMOHAJIbHBIE BO3MOXKHOCTH
COOTBETCTBYIOT TPEOOBAHMIM 3aJaHHS; TEKCTOBOE ONKCAHHE COCTABJICHO B MOJHOM 00BEME; Mporpamma
paGotaer 06e3 cOoOeB s BCeX THUIIOBBIX OHKCIEPUMEHTOB, MJs KOTOPBIX OHa pa3palaTbliBayiach,
NPeIyCMOTPEHa 3aIllyTa OT BBOJA HEKOPPEKTHBIX JAHHBIX; OOYyYarOIIUiiCs MoKas3ajl CBOOOIHOE BIaJICHUE
TEMaTUKOM IpPOEKTa, 3HAHUE HCIOJIb3YEMbIX KOMIIOHEHTOB, HUX CBOMCTB M CHELMAIbHBIX (QYHKLUH;
M3JI0KEHHBIM MaTepuasl (aKTUYeCKH BEpEH, HalM4Me TIyOOKHX HCUEpPIBIBAIOIIMX 3HAHUH B paMKax
IIPOMJCHHON MPOrPAMMBI; IPABUWIBHBIE, YBEPEHHBIE IEHUCTBUSA 10 IPUMEHEHHUIO IOJYYEHHBIX YMEHHH H
HaBBIKOB Ha IIPakTHKe, YCBOGHME OCHOBHOW M  JIONOJHUTEIBHOW JUTEpaTypbl, pabota cC
npodeccrnoHanbHBIMU 0a3aMU JaHHbIX;
- 0-15 6amnoB — pazpaboTaHHbI HHTEpdEic mporpaMMbl U ee (PyHKIIMOHAIbHBIE BO3MOKHOCTH HE B TOJIHOM
Mepe COOTBETCTBYIOT TPeOOBaHUIM 33JaHUS; TEKCTOBOE OMMCAHUE COCTABJICHO HE B MOJHOM OOBbEME U He
JOCTaTOYHO aKKypaTHO; mporpamMma pabotaeT 6e3 cOoeB, HE JJIs BCEX TUIOBBIX 3ajad, JJI KOTOPHIX OHA
paspabatbiBasiach, HE MPEIyCMOTPEHA 3allUTa OT BBOJA HEKOPPEKTHBIX JAHHBIX; OOyYarolIMics MoKazaj
criabble 3HAHUS 10 TEeMaTUKE IMPOEKTAa; HENpPAaBUJIbHBIE B IIEJIOM JEHCTBHA MO NPUMEHEHUI0 YMEHHUH M
HAaBbIKOB Ha IMpakTUKe, OTCYTCTBME MaTepuaja M3 OCHOBHOW U JIONOJHUTENIbHON JUTEpaTypbl H
npodeCCUOHATILHBIX 0a3 TaHHBIX;
3 MeToan4yeckne MaTepuaJbl, ONpeae/siioniue Npoueaypbl OlleHUBAHNS 3HAHUI, YMEHHU, HABBIKOB H
(1JIM) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOLIHUX ITANbl (POPMUPOBAHUS KOMIIETCHIMI
[Ipouenypsl olleHMBaHMSI BKJIIOUAIOT B c€0s1 TEKYIIUN KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIHIO.
Texkymmidi KOHTPOJIb  YCIIEBAEMOCTH IPOBOJUTCA C  HCIOJB30BAHUEM  OLIEHOYHBIX  CPEJCTB,
MPEJICTABICHHBIX B M. 2 JAaHHOTO MPUJIOXKEHUs. Pe3ynbTaThl TEKYIEro KOHTPOJIS TOBOAATCA JI0 CBEACHUS
CTYJEHTOB JI0 TIPOMEXYTOYHOM aTTECTALUH.

IIpome:xxyTouHasA aTTecTALMA IPOBOIUTCS B opMe 3a4eTa, IK3aMeHa.
3ayeT NPOBOAUTCS MO OKOHYAHWU TEOPETUYECKOro OOYy4YeHHs 10 Hadaja SK3aMEHAI[MOHHOW CEeCCHU.
KonnuectBo Bonpocos B 6uiere — 3. IIpoBepka OTBETOB U 0OBSBIEHUE PE3YJIHTATOB MPOU3BOAUTCS B JACHb
3ayeTa.
DK3aMeH NPOBOJAUTCS IO PACIUCAHUIO MPOMEXKYTOUHOH arrecTaluid B MUChbMeHHOM BHiae. KommuecTBo
BOIPOCOB B 3K3aMeHallMOHHOM Ouiiere — 3. IIpoBepka OTBETOB U OOBSBICHHUE PE3YIbTATOB IPOU3BOIUTCS B
JIeHb 3K3aMeHa.
Pe3ynpTarel arrectaniuu 3aHOCSTCS B 3K3aMEHALMOHHYIO BEJOMOCTh M 3a4ETHYI0 KHHMXKKY CTYJEHTA.
CTyleHTbl, HE MPOLIEIINE MPOMEXYTOUHYIO aTTEeCTAlMI0 MO TpaguKy CECCHUH, NOJKHBI JIMKBUIUPOBAThH
3aJI0JKEHHOCTh B YCTAHOBJIEHHOM MOPSAKE.



Ipuioxkenne 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JTJUCHUIIJINHBI

Y4eOHBIM IJIAHOM MPETyCMOTPEHBI CIICAYIONINE BUAbI 3aHATHH:

- JICKLNU;

- 1abopaTOpHbIE 3aHATHSI.

B Xxome JIEKLIMOHHBIX 3aHATHM pPacCMaTPUBAIOTCS TEOPETHUYECKHE BOIPOCHI € YYETOM IPaKTUKO-
OPHEHTUPOBAHHOCTH M3y4aeMOH JUCLUUIUIMHBL, JAIOTCS PEKOMEHIAIMU JIJIsl CAMOCTOATENBHOW paboOThl U
MOJrOTOBKE K J1a00paTOPHBIM 3aHATHSIM.

B xome nabGopaTopHBIX 3aHATHHA YIUIyOJSIOTCS W 3aKpEIUISIIOTCS 3HAHUS CTYJEHTOB IO psiay
PacCCMOTPEHHBIX Ha JIEKLUAX BOIPOCOB, PAa3BHUBAIOTCS HABBIKM IIPOIPAMMHUPOBAHHUSA, IPOCKTUPOBAHUS U
PYYHOTO TECTUPOBAHUS UCXOTHOTO KOJa, IPUMEHEHHSI METOJIOB M TEXHOJIOTHH pa3pabOTKH MPOrpaMMHOTO
obecreyeHusl.

[Tpu mOATOTOBKE K JTA00OPATOPHBIM 3aHATHAM KaXIbIi 00yYaIOIIMIACS JTOJDKEH:

— U3Y4YHUTh PEKOMEHJIOBAaHHYIO YU€OHYIO JIUTEPATYPY;

— U3Y4YUTh IIPAKTUYECKUE IIPUMEPBI, PACCMOTPEHHBIE Ha JICKIUSX;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOM TeME.

Ilo cormacoBanuio ¢ mpenogaBaTeleM CTYIAEHT MOXET IOATOTOBUTh WHIAUBHIyaJIbHOE 3anaHue. B
nporecce NOArOTOBKU K J1a00OPaTOPHBIM 3aHATHUAM CTYJIEHTBI MOTYT BOCIIOJIB30BaThCsl KOHCYJIbTALUSAMU
IIPENOIaBaTeIIs.

Bonpochl, He paccMOTpeHHble Ha JIEKUUSAX M JAOOpaTOPHBIX 3aHATUAX, JOJDKHBI OBITh  H3YyYEHBI
CTYACHTAaMH B XOJI€ CaMOCTOATENBbHOW paboThl. KOHTpOIL caMocTOosTeNnbHOW pabOThl CTYyAEHTOB Hax
y4eOHOH IporpamMMol Kypca OCYILECTBISETCS B XOJ€ 3aHATUI METOJOM OIpoca WIM IPH BBIIOIHEHUU
71a00paTOPHBIX 33aJaHUN C yYeTOM WHAWBUAYAIbHOCTH M TBOPYECKOTO pEIICHUs alroputMoB. B  xone
CaMOCTOSITENIbHOW pabOThl KaXIbli CTYIEHT 00s3aH INPOYUTAaTh OCHOBHYIO M IO BO3MOXHOCTH
JOIOJHUTENBHYIO JIMTEPATypy IO H3Yy4aeMOM TEME, IOIOJHUTH KOHCIIEKTBI JICKIUNH HEAOCTAIOIIUM
MaTepuaioM, BBIIMCKAMU M3 PEKOMEHJOBAaHHBIX IIEPBOMCTOYHUKOB. BBIIEIUTh HEMOHATHBIE TEPMHUHBI,
HalTH HX 3HAYEHUE B DHUUKIIONEIUYECKUX CIOBAPSX.

CTyleHT NOJKEH TOTOBUTHCS K MPEACTOSALIEMY JIaDOpaTOPHOMY 3aHSTHUIO IO BCEM, OOO3HAUYEHHBIM B
paboueii mporpaMmme TUCIUILTMHBI BOIPOCAM.

JIIsi TOATOTOBKM K 3aHATHUAM, TEKYIIEMY KOHTPOJIIO M MPOMEXYTOYHOW ATTECTALMM CTYACHTBI MOTYT
BOCIIOJIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU crcTeMaMt. Taxoke oOyuaromuecs MOTYT B3ATh Ha JOM
HEOOXOIUMYI0 JUTepaTypy Ha aOOHEMEHTE YHUBEPCUTETCKONW OMOIMOTEKH WIJIM BOCIOJIB30BAThCS
YUTAJIBHBIMU 3aJIaMU.

MeTozmqecmle PECKOMEHIAIINA T10 O(l)OpM.HeHI/IlO HHIAUBUAYAJBHOI0 3a/I1aHUA.

PabGora pomkHa conepkaTh TEOPHUI0 OTHOCHTEIHHO BBIOpDAHHOW MpEeAMETHON 00JacTH: TMOHATHS,
OTpeJIeNIeHus], KpaTKas HUCTOPHs, KJIAacCH(PHUKAIUU, BO3MOXHOCTH NMPUMEHEHUS, IUTIOCHI U HEAOCTATKH; a
TaKkke  00s3aTeJIbHO  MpakTUKa  TNpUMEHEHHs  BblOpaHHOro  uHcTpymeHrtapusi, IDE,  s3bika
IpOrpaMMHPOBAHUs, OMONMOTEKH, BKIIOYAs CKPUHBI pPa3pabOTKU (IPUMEHEHHs) WHIUBHYaJIbHOTO
MIPOEKTA.

WuauBuayanbHOE 3a7aHuE BBIMOJHSAETCS C yYETOM IMPHOOPETEHHBIX 3HAHUM MO JaHHOM AMCLUIUIMHE U
WHTEpeca 00yJaroIerocs.

OCHOBHBIMH 3TallaMM BBITTOJIHEHUS UHAUBHYyaJIbHOTO 33/1aHUS SIBJISTIOTCS:

1. IlocTaHoBKa 3amad.

2. IlocTpoenue Mozemnu.

3. Pa3paboTka anropurMma.

4. Peanu3zanus anropurma.

5. IlpoBepka U TECTUPOBAHUE UCXOHOTO KOAA.

6. CocTaBieHue oTueTa.

[TocTaHoBKa 3a7a4y. DTO HAYAJNbHBIN 3Tal U HAUMHAETCS OH C O3HAKOMJICHUS 3a/lauyei U PEKOMEHIyeMOM
nutepatypoil. Ilpexne uyem pemath 3amady, HeoOXoaumo ee TouyHO chopmymmpoBath. [Iporecc TouHOU
(GhOpMyJIHPOBKY 337241 CBOJAUTCS K MTOCTAHOBKE MTPABUIIBHBIX BOIIPOCOB:




[ToHsATHA T TEPMUHOJIOTHS, UCIIOIB3yEMasi B IPEABAPUTEIBHON (popmynpoBke?

Uto nano? Yto Hy>kHO HAUTH?

Kak onpenenuts pemenue?

Kakux 1aHHBIX HE XBaTaeT U BCE JIM OHU HYXHbI?

SIBNSAIOTCS M KaKue-TO UMEIoIIHecs JaHHble Oecnone3HsiMu? Kakue caenansl 1omymeHus?

Bo3MoOXHBI U Apyrue BOIPOCHl B 3aBHUCUMOCTH OT KOHKPETHOMW 3ajnaud. TOYHyH HOCTaHOBKY 3aiayuu
HE00X01UMO c(hOpMYITUPOBATH B IPOIIECCE KOHCYIBTALUH C MTPETIOIaBaTeNIeM.

Iloctpoenne Mozenu. 3ajada 4YETKO IMOCTABIEHA, HY>XHO CQOPMYJIHPOBaTh AJIs HEE MaTeMaTHUYECKYIO
MoOJIeNIb. DTO OYEHb BAXHBIM HIar B MpOIECCe PEIICHHs, ¥ €ro HajJ0 XOopomo odaymarts. Beibop moxmemnu
CYLUIECTBEHHO BJIMSET HA OCTaJbHBIE JTalbl B Ipolecce pelleHus. DBOJBIIMHCTBO 3aAay  JOJDKHO
paccMaTpUBaThHCS UHAUBHY AJIBHO.

ITpuctynas x pazpaboTke MOJENH, CIEAYET 3aaTh 10 KpailHel Mepe HECKOJIBKO OCHOBHBIX BOIIPOCOB:
CymiecTByeT 11 MaTeMaTu4ecKas BEIMYMHA, aCCOLIMUPYEMasi C UCKOMBIM pe3yJIbTaTom?

Kakue maTemMaTiueckue CTpyKTypbl 00JIbIIE BCErO NOAXOAAT AJS 3a4a4n?

NwmeroTcs a1 Kakue-HUOY b TOJIe3HbIE OTHOMICHUS! MEKAY 00beKTaMU MOICTH?

Cy11ecTBYIOT JIU pelIeHHbIEC aHAJOTMYHbIE 3a1a4K?

BonbmMHCTBO pemraeMbIx 3afad, Kak IPaBHIIO, SBISIOTCS MOTUGHUKAIMSIMU paHee PEIIeHBIX M s
IIPOABMKEHUS BIIEPE]] IPUXOIUTCS PYKOBOJICTBOBATHCS HAKOIUIEHHBIM OIBITOM.

CnenaB BBIOOp MaTeMaTHYECKOM CTPYKTYphl, 3a7ady CieqyeT mepegopMylIupoBaTh B TEPMHUHAX
COOTBETCTBYIOLMX MaTEMaTHUECKUX O0OBEKTOB.

Pa3paboTka anropurMa. Kak Toiabko 3a/1aua 4eTKO MOCTaBJIEHA U JJIS HEE IIOCTPOCHA MOJIeJIb, HEOOXOAUMO
IPUCTYIIUTh K pa3paboTke anroputMma ee pemieHus. Boibop MeTona pa3paboTKM, CHIIBHO 3aBUCALIMHA OT
BbIOOpA MOJIENIH, MOXKET B 3HAUUTEIBHOM CTETIEHU MOBIUATH HA 3((HEKTUBHOCTH aIropuT™Ma perieHus. [{sa
pasHbIX alropuT™Ma MOTYT OBbITh NPAaBMWJIBHBIMHM, HO OYEHb CWJIBHO OTJIMYAThCAd MO 3PPEKTUBHOCTH.
JloKa3aTenbCTBO MPAaBUIBHOCTH aIrOpUTMa — O3TO OAMH M3 Haubojee TPYAHBIX 53TaloOB CO3/aHUS
anropurMa. BeposTHO, Haubosiee pacnpocTpaHEHHas MpoLEeAypa J0Ka3aTesbCTBA IPABUIBHOCTH
IporpaMMbl — 3TO HPOTOH €€ Ha pa3HbIX TecTaX. Ecnu BbIJaHHBIE MPOrpaMMO OTBETHl MOTYT OBITh
MOJITBEPK/ICHBI N3BECTHHIMHU HJIM BBIYMCICHHBIMUA BPYYHYIO JaHHBIMH, BOSHHKAET BBIBOJ, YTO IPOrpamMma
«pabotaer». OOHAKO STOT METOJ| PEIKO HCKIIOYaeT BCE COMHEHHUS; MOXKET CYLIECTBOBAaTh CIyyail, B
KOTOPOM IpOTpamMMa «He cpadoTaeT.

MOXHO TNpEeANIOKUTh CIEAYIOUIYI0 OOIIyl0 METOAUKY JI0Ka3aTeIbCTBA MPABUIBHOCTH aJITOPUTMA.
[TpenmnonoxumM, 94TO aarOPUTM OIMCAH B BHJE MOCIIEIOBATEIHHOCTH MIAT0OB, CKakeM, OoT mara O o mara n.
Heo6xoaumo npeiokuth HeKoe 000CHOBAaHHE MPABOMEPHOCTHU JJISl KaXKJIOro 1ara. B 4acTHOCTH, MOXKET
noTpeOoBaThCsl IeMMa 00 YCIOBHUSX, NEHCTBYIONIMX 1O WM TOCIE MPOWACHHOTO Imara. 3aTeM HeoOXOIMMO
NPEUIOKUTh JI0Ka3aTeIbCTBO KOHEYHOCTH AJITOpPUTMA, HpU 3TOM OyIyT MPOBEPEHbI BCE MOJIXOASIINE
BXOJIHBIE TAHHBIE W TIOJTYYCHBI BCE TIOIXO/IAIINE BEIXOTHBIC TaHHBIE.

Peanuzanus anropurMa. HeoOGXonumMo MOCTPOUTH LENYIO CHUCTEMY CTPYKTYp JAaHHBIX (KJIACCOB) s
MIPEACTABJICHUS BaKHBIX ACIIEKTOB UCIOJIb3yeMOU Moienu. PykoBoactBysice TexHonoruerd OOII nporpamma
JOJDKHA OBITH TPEJCTAaBICHA COBOKYIHOCTBIO B3aUMOJCHCTBYIOMIKMX OO0BEKTOB. ClieayeT BHUMATEIbHO
paccMOTpETh MPHUBECHHBIC BBIIIE TPUMEPBI C TEM, YTOOBI MOIBITATHCS MPUMEHUTH pa3paboTaHHBIE B HUX
KJIacChl B Ka4eCTBE NMPOTOTUIIOB JIsi pa3pabOTKU IMyTEM HaclleZOBaHUsI COOCTBEHHBIX 00beKTOB. [Ipu 3ToM
KEIaTeTbHO HCKIIOYHTh HCIOJIB30BAHWE MHOTHX TJI00ANBHBIX TIEPEMEHHBIX W CTPOTYIO JIOKAJTH3AIHIO
JTaHHBIX W JIEHCTBMHA paMKaMM OTJIEJIBHBIX OOBEKTOB, UTO SIBISETCS OCHOBOW BBICOKOM HaJeKHOCTH
MIPOTPaMMBEI.

ITpoBepka mporpammel. [IpoBepka mporpaMmMbl MOXKET OBITh OXapaKTepU30BaHA KaK IKCIEPUMEHTAIHHOE
MOJTBEPXKIEHHUE TOro (paKTa, YTO MporpamMma JejaeT MMEHHO TO, 4TO JOJDKHa jenath. [IpoBepka
IpOrpaMMbl  SIBJSIETCS TAKXKE HKCIEPUMEHTAIBbHOM TOMBITKOM YCTAaHOBUTH TPAHMIIBI HCIOJIb30BAHUS
anroput™Ma (mpoekrta). HemoctarouHo 10ka3aTh MpaBHIBHOCTH airoputma. OKOHUATENbHAsl Mporpamma
JI0JDKHA OBITH TIIATENBHO MPOBEpPEHa U OTTeCTHpoBaHa. Kak BHIOpaTh BXOHBIC JAHHBIC JUI TECTUPOBAHUS?
Ha sToT BOmpoc HEBO3MOXKHO JaTh 001iero oresera. s J000ro aaropuTtMa OTBET 3aBUCHUT OT CIOKHOCTH
IPOTpaMMBbl, UMEIOIIETOCs pecypca BpEMEHH, a TAaKXkKe OT YKciia BBOJOB (T. €. BApDHAHTOB BXOJIHBIX TAaHHBIX),
IUI1 KOTOPBIX MOYKHO YCTAaHOBUTh NPABHJIBHOCTH BBIBOJOB, M T.1. OOBIYHO MHOXECTBO BCEX BBOJOB
OTPOMHO, M TIOJIHAS TIPOBEpKa IMPAKTHMYECKH HEBO3MOKHA. HeoOxoaumo BBIOpaTh MHOXECTBO BBOJIOB,
KOTOPBIE NTPOBEPSIIOT KAXK AL y4acTOK IPOrpaMMBbl.




CocraBiieHnEe TEKCTOBOW 4acTH MHIAMBUAYAIbHOIO 3a1aHus. MHAMBHUyanbHOE 3aaHKE JOJDKEH BKIIOYATh
CIIEIYIOIIHE PA3ACIIBI.

1. ConepxaHnue, BKIIOYAIOIEE HAMMEHOBAHUE BCEX PA3ZeiIOB U IyHKTOB C YKa3aHHMEM HOMEPOB CTPAHULL.

2. BBenenue.

2.1 Jlaercsi XapakTepUCTHKa TIpeAMETHOH o0jacTu, K KOTOPOW OTHOCHTCS peliaemas 3ajgada |
00OCHOBBIBAETCA €€ AKTYaJIbHOCTb.

2.2 llenb paboOTEHI.

DopMyIupyeTCs Lelb BBIIOIHEHNS NHANBUAYAIbHOIO 3aJaHUs.

2.3 TlocraHoBKa 3a/1a4.

B stom pazgene tpebyercs popmanu3oBaTh 3aladyM, yKa3aTb BO3MOXHbBIE OTPaHUYEHUS HAa UX PELICHHUE,
CASE-cpenctBa, UT-TexHONOTHH U T.I.

3. Texauveckoe 3aganue (IPOTOTHII).

B cooTBetcTBUY ¢ BapuaHTOM (OPMYIIHPYETCS 3a/1aHUE 110 UHANBHYaJILHOMY 33JaHHUIO.

4. TeopeTnueckas 4aCTh, OCBELIAIOILYIO TEOPETUUECKHUE ACIIEKTHI TEMBI;

5. IlpakTuyeckas 4acTh, B KOTOPOH pa3paboTKa MpOrpamMMbl U €€ pe3yJIbTaThl.

5.1 Ananu3 u pa3zpaboTka npoekTa (OCHOBHOM pasziell OTueTa).

JIoJDKeH OTpakaTh Pe3yibTaThl aHATU3a BO3MOXKHBIX BApUAaHTOB PELICHHS 33aJa4yd U BBIOOpA CpEeau HHUX
HauOosee paunoHanbHoro. IlpuBomdrcs MaTemaTnyeckue BBIKIAJAKM M PUCYHKH, IOSICHSIOILUE
3aBHCHUMOCTH TapaMeTPOB pEIIeHUs 3a1a4yd OT JaHHBIX. OOOCHOBBIBAE€TCS BBIOOP CTPYKTYp OAHHBIX H
OCHOBHBIX omepauuil Haj HUMH. [IpuBOAATCS pe3yspTaTbl MOJEIUPOBAHUS MPOrPaMM-IIPOTOTUIIOB (€CIH
OHHU WCIIOJIb30BAINCH ISl pa3paboTku anroputma). OmnpenensroTcs UCTOYHMKH U (OpMaThl HCXOTHBIX
JAHHBIX U COZEP>KAHNE BBIBOJIA IIPOTPAMMBL.

5.2  Anroputm paboThI IPOEKTA.

B sTOM paznene npuBoauTcs 6J10K-cXema alropuTMa IporpaMMsl.

5.3 Tekct nporpaMmsl.

[IpuBOIUTCS TEKCT MPOrpamMMbl ¢ KOMMEHTAPUAMMU.

5.4 PesynpraThl MoenupoBaHus nporpammel Ha I1K.

JlomkHBI OBITH MPHUBEACHBI PE3yJIbTaThl TECTUPOBAHUS MPOrPaMMBbl C PAa3IMYHBIMU HAaOOpamMH JaHHBIX, B
TOM UHUCJIE U C HEKOPPEKTHBIMU JAHHBIMHU.

6.BeBOSIEL

[IpuBonsATCS KOMMEHTapuu K pe3yJbTaTaM M PEKOMEHJALMU K JaJbHEHIIEMY COBEPLIEHCTBOBAHUIO
MIPOrpaMMBI.

7. Cnucok UCnoIb30BaHHBIX HICTOYHHUKOB.

8. [Mpunoxenus

Bxuttoyaror mMaTepuaibl HIUTIOCTPAaTUBHOTO M BCIIOMOTATENILHOTO XapakTepa (Tabnuisl Oosbiioro gpopmara;
JIOTIOJIHUTENbHBIE pacueThl; pacnedatku U mpod.) IlpunoskeHuss 0003HA4YalOTCS PYCCKUMHU 3arjaBHBIMU
oykBamu - A, b, B u 1.1. (Hanpumep, «IIpuiokenue A»), pacroiaratoTcst B BUje 3arojoBka, o HeHTpY.
Tabnuupl, puCyHKH, (OpMyIbl OQOPMIISIIOTCS B COOTBETCTBUU C BHYTPUBY30BCKUM W3JaHUEM JUIS
HOPMOKOHTpoJsi. Ha Bce TabmuIbl, pUCYHKH, JIUTEPAaTypHbIE MUCTOYHHUKH, MPUIIOKEHUS B TEKCTE JIOJIKHBI
OBITH CCBUIKH.

OdopmiieHre HMHIAMBHUIYaJbHOTO 3aJaHUs JOJDKHO COOTBETCTBOBATH TPEOOBaHMSM T'OCYIAapCTBEHHBIX
CTaHJIapTOB, B T.4. U METOJIMYECKUX peKoMeHIanuil By3a (kadenpsl). Tekct paboThl 10KeH ObITh HaAOpaH
Ha Oenoit Oymare ¢popmara A4 ¢ ogHOIM cTopoHsl nucta. Pazmep mpudta: 12, untepan: 1,5. [lons: neBoe —
30 mm, ipaBoe — 10 MM, BepxHee — 20 MM, HIKHEE — 20 MM.
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