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Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

Mporpammy avcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) AxtsimoB P.B. kadenpa
TEOPETNYECKON KNOEPHETUKN OTAENEHNE PYHAAMEHTANbHOW MHGOPMATUKN 1 MHGDOPMALIMOHHbIX
TexHonoru , Raouf.Akhtiamov@kpfu.ru ; noueHT, K.H. (noueHT) bByxapaes H.P. katenpa
TEXHONOrM NPOrpamMMmMpPoOBaHnNS OTaeneHne PyHaaMeHTanbHOM NHAPOPMATUKN 1 MHADOPMALNOHHbIX
TexHonorui , Naille.Boukharaev@kpfu.ru ; Camutos P.K.

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb kypca - BBECTM B KPYr MOHATWIA 1 3a4a4 MHGOPMATUKK, CBSI3AHHbIX C Mpobnemamu
MHGOPMALMOHHOrO MOAENNPOBaHNS 0O BHEKTOB NPEAMETHON 0b6nacTy cpeacTBaMm s13bIKOB
nporpaMMnpoBaHns 1 06paboTKm AaHHbIX C MOMOLLbIO BbIMMCANTENBHBIX MalWWH. 3aaaya kypca
COCTOMT B BblpaboTKe y CTYJEHTOB HaBbIKOB MCMONIb30BaHNS CTPYKTYP AaHHbIX 1 METOL0B
pa3paboTky anropuTMOB Ha NPUMEPE KNaccu4yeckmx anroputmos 06paboTky AaHHbIX, BBECTU
MOHSTNS O POPMAbHOM NPELACTaBNEHNM anrOPUTMOB, UX CTIOXHOCTM U 06 OBM Kkak ncnonHuTensix
anropuTMOB.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 52.B.1 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpammbl 010400.62 MNpuknagHas matemMaTuka n nHdopmaTtka n 0THOCUTCS K
BapuatneHol Yactn. OceamBaeTcs Ha 2 Kypce, 3 ceMecTp.

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

YnTaeTtcs Ha 2 Kypce B 3 ceMecTpe Ans CTyaeHToB obyyatowmxcs no HanpasneHuto "MprknanHas
maremaruka u nHgpopmarmka".

M3y4eHune ocHOBbIBAETCS Ha pe3ynbTatax uaydyeHns gucumnnmi "OcHoBbI MHOOpMaTUKK'.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

PacwmcpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
AK-1 CMOCOBHOCTb AEMOHCTPaLMM 0bLeHay HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HaykK, MateMaTukun n nH
(NPOCECCHOHANbHbIE ecTecTse ayk, matematy hopMaThKK, NOHUMaHMe
KOMMETEHLN) OCHOBHbIX (DaKTOB, KOHLIENUWIA, NPUHLINMOB TEOPWIA, CBA3AHHBIX
C NpUKNagHoON MatemMaTtukom N NHPOPMaTUKON;
MK-2 cnocobHocTb NpuobpeTaTb HOBbIE Hay4HbIE W
(NMpodpeccroHanbHble npogoeccmoHanbHble 3HaHNS, UICNONb3Ya COBPEMEHHbIE
KOMMneTeHuunn) obpasoBaTtesibHble 1 MHPOPMALIMOHHbLIE TEXHONOMUN;
MNMK-6 CMOCOBHOCTb OCYLECTBASATL LieleHanpaBeHHblin MONCK
(npodhbeccmoHanbHble NHJpOpMaLNN O HOBEMLWNX HAYYHbIX U TEXHONOMMYECKNX
KoMMeTeHuunn) NOCTUXEHUSAX B ceT IHTEepHET 1 N3 Apyrnx NCTOYHNKOB;
K-8 CnocobHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHUN 1
n TBUSIX CBOEN N NOHANbHOM OEeATENbHOCTHN
(NDOMECCHOHATbHbIE ocnenc CBO€l NPOgPECCUOHANBbHON AeATENbHOCTA C
y4eTOM coumanbHbIX, NPOGECCMOHANbHbIX N 9TUYECKUX
KOMMNeTeHuunm) o
No3NLUWIA;
CMocobHOCTb pewaTtb 3a4a4v NPoON3BOACTBEHHON U
MK-9 TEXHONOIrMYECKOM OesATeNbHOCTU Ha NPoteCcCnoHanbHOM
(npodbeccmoHanbHble YPOBHE, BK/toYast: pa3paboTky anropuTMUYeCKuX n
KOMMeTeHuunn) NPOrpamMMHbIX pelweHnii B 06nacT CUCTEMHOIO 1 MPUKNaLHOro
NporpamMMpoBaHns;
OK-12 crnocobHocTb paboTtatb ¢ UHdpopMaLmeit B rnobanbHbIX
(oBuiekynkTypHLie KOMMbiOTe Hbl?( ceTax P
KOMMeTeHuunn) P :
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Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

cnocobHoCTb NPUMEHSATb B NPOJDECCMOHANIbHOW OeAaTeNbHOCTH

Lncpp komneteHLUN

MK-1

0 COBPEMEHHbIE A3blKK NPOrPaMMUPOBaHMS 1 A3blk 6a3 AaHHbIX,
(MpocpeccmonantHbie ornepaumnoHHbIE CUCTEMBI, 3NEKTPOHHbIE BMBIMOTEKMN 1 NakeTbl
KOMMeTeHuunn) P ’ P

nporpamMm, ceTeBble TEXHOJIOT NN,

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbIE MOHATMSA 1 METOLbl COBPEMEHHOIO 3Tana passuTns paspaboTkn NPorpaMMHOro
obecneyeHus

2. IONXEH yMeTb:
NPUMEHSATb OCBOEHHbIE MOHATUSA N METOAbI B NPOGECCUOHANBHOM OEATENbHOCTU
3. 0ONMXeH BnageTb:

6a30BbIMU 3HAHUSMU U npakTn4eCcknmMn HaeblkaMn COBpPEMEHHOIO 3Tana MeTon0B pa3pa60TKV|
nporpaMmMmHoro obecneyeHns

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
OCHOBHbI€ MPUHLMMbI TEXHONOTMK pa3paboTkm Nporpamm.

4. nONXeH OJEMOHCTpPUMpoOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

OPWEHTNPOBATLCS B COCTaBE, 0COBEHHOCTSIX, NMPENMYLLECTBAX U HeJoCTaTKax OCHOBHbIX Napaaurm
(cTunen) NnporpamMMmMpoBaHmS.

4. nONXeH OEMOHCTpUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

TeopeTn4yeCkKnMm 3HaHnSaMmM 0 KoHuenunm tina oaHHbIX 1 MEXaHN3MaXx a6CTpaKLI,I/II/I OaHHbIX U
npoueccos, 0 MeTooax pa3pa60TK|/| anropmTMoOB pelleHns 3anad 1 0OCHOBAxX aHain3a anropmTtMoB.

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

HaBbIKW anropuTMM3aLUMmn 3aaay 1 MICNoNb30BaHUS MexaHn3MoB abeTpakumm B paspabdoTke
nporpamm.

4. CTpyKTypa U cogepxaHvue AUCLMUNUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 3 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAaynto
TemaTtnyecknn nnaH gUCUUNAUHbI/MOAYNS
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Buabl 1 yachl
Pasgmen ayauTopHOM paborThbl,
N ,D,VIKIIL‘I,)VJIJ‘I'IVJ',I.II;IIHI;I/ CemecTp| cgzgg::a ™ TF()Z ﬂgg:)l(()ocm TeK‘.’(L::T(:«,gE;prI
MpakTnyeckmelllaboparopHbie
HeKu.uu 3aHATUA pa601b|
Tema 1. OB bEKTHAA CTHBIN OMDOC
1/MOLOENb B 3 9 0 0 y P
NMPOrPAMMUMNPOBAHUK.
Tema 2.
5 NOrnkKo-ANresPANYE CK@&! 9 0 0 YCTHbIA ONPOC
MOLOENb B
MPOrPAMMUPOBAHUK.

Tewa 3. S3bIK KOHTPONHas
3.|CTPYKTYPUPOBAHHDbIX 3 9 0 0 pCTHbIIZ .
3AMPOCOB SQL. y P

Tema 4. <

4 MAWVHHO-OPUEHTVROBAHHIOE 9 0 0 yCTHBIA onpoc
NMPOrPAMMUPOBAHUE.
Tema 5.

TEOPETUYECKAS U Kzggﬁg”b”a"
5.[NMPAKTUYECKA4A 3 9 0 0 pCTHbII7I .
PEAIM3YEMOCTb y P

ANMTOPUTMOB.
Tema 6.
6 BbIYNCJTUTEJTIbHAA 3 9 0 0 YCTHbIA ONpocC
ICNOXHOCTb
AINMTOPNTMOB
Tema . Toroesas 3K3aMeH
" |doopma KoOHTpONSA 3 0 0 0
NToro 54 0 0

4.2 CopepxaHvue JUCLUNUHDI
Tema 1. OB BEKTHASA MOLOE/1b B MPOrPAMMUPOBAHUMN.
NeKuMoHHoe 3aHsiTne (9 yaca(os)):

MoHaTne moayns. JlokanbHble 1 rnobanbHble, NHKANCYNMPOBAHHbIE N UHTEPHENCHBIE S3bIKOBbIE
06bekTbl. OnncaHus, obnactn LencTens 1 npasnna BUAMMOCTU. [oHATnE

06 beKTHO-OpMEHTMPOBaHHOMO aHanmaa. Knaccol u 06bekTbl. [ons n cBoiicTBa, METOAbI M COBLITUS,
KOHCTPYKTOPbI 1 AecTpyKTopbl. ba3oBas cemaHTMka KnaccoB Kak abCcTpakTHbIX TUMOB AAHHbIX.
WHkancynauus, HacnegosaHme v nonnMopcuam.

Tema 2. TIOTMKO-ANNTEBPANYECKASA MOLOEJIb B MPOrPAMMUPOBAHUN.

JNIeKLMoHHOoe 3aHsitne (9 4yaca(os)):

Basbl faHHbIX Kak annapaTt MHOPMAaUNOHHOIO MOAENNPOBaHUs. Moaenb OaHHbIX Kak paclmpeHne
KoHuenuunn abeTpakTHoro Trna. OCHOBHbIE MOHATUS PENSLNOHHON MOAENN AaHHbIX ? Tabnuubl
(nonsi, CTPOKW, KOJTOHKW U UX TUMbI), KNKOYM Tabnuubl, OTHOLWEHMS Mexay Tabnuuamm, orpaHnYeHns
LLleNIOCTHOCTM (YCNOBUS NPaBUIbHOCTM) 6a3bl AaHHbIX 1 OnNepaumn MaHUMyIMPOBaHNS OaHHbIMU.

Tema 3. 43blK CTPYKTYPUPOBAHHbIX 3AMPOCOB SQL.
JNIeKLMOHHOoe 3aHsiTue (9 Jaca(os)):

Cpenctsa onpeneneHns oaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpegeneHune Tmna KONoHOK, MEPBUYHOrO KNoYa U orpaHnyYeHnii LenoCTHOCTM Mo CTPOKaM,
KONOHKaM 1 MexTtabnunyHbimM cBs3saM. CpecTBa MaHUNyNMPOBaHNS AaHHbIMU. BasoBble npeavkarbl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHne n coeanHeHne Tabnuu,
rpynnupoBKa v rpynnoeble (arperaTHble) oyHKLMK, NpeaukaTbl C Nog3anpocamu.

PerncrpaumnoHHblii Homep 987414 DAEKTPOHHEH
Bl YHUBEPCHTET
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Tema 4. MALULMHHO-OPUEHTUPOBAHHOE NMPOrPAMMUWUPOBAHME.
JIeKLMOHHOe 3aHsiTne (9 4aca(os)):

BasoBas Moaenb BblYMCIUTENS, ONepaTop nepexona v noMeveHHble onepartopsbl. JekoMnosnums
BblPaXXeHW, CTPYKTYP AaHHbIX U CTPYKTYp ynpaeneHus. MpeactaBneHne gaHHbix 6a3oBoro tmna,
CCbINOYHOE MMEHOBaHVe (agpecauunst) AaHHbIX U AeicTBMn-koMaHd. CTpyKTypa BblYUCAUTENBHOM
MallUVHbl U XO4 NPOLIECCOB.

Tema 5. TEOPETUYECKASA U MPAKTUYECKASA PEAJTUSYEMOCTb ANITTOPUTMOB.
JNIeKLMOHHoe 3aHsitue (9 4aca(os)):

MoHATME 06 anropuUTMNYECKO NONHOTE U anrOPUTMUYECKON HepaspewnmocT. dyHaameHTanbHble
NpUMepbl HepaspeLwnMbIX NPo6neM.

Tema 6. BbIYUCJTUTEJIbHASA CNTOXKHOCTb AITOPUTMOB
JNIeKLMOHHOoe 3aHsiTne (9 4aca(os)):

BepxHue, cpegHue n HUXHue (aCUMNTOTUYEeCKME) OLEHKU. AHaNN3 CNOXHOCTU Ha NpuMepe
Knaccuyeckmnx anroputMoB COPTUPOBKKU 1 noncka. P n NP knaccbl CROXHOCTN.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Bunei dopmbl KOHTpONA
Pasnen Henens | camocrositensHon [TpPymoeMKOCTh P pons
N AvcuvnnuHbl CeMIechcemecha paboTbl (B yacax) caMocro69|Teanov|
CTY[.EHTOB pabotbl
Tema 1. OBbEKTHA4 NOLrOTOBKA K
1.MOLE/JIb B 3 9 YCTHbIA ONpocC
NPOrPAMMMPOBAHIN. yCTHOMY onpocy
Tema 2.
NNOIMMKO-ANMTEBPANYEBCKA4A MoAroToBkKa K -
2MOLENb B g YCTHOMY OMPOCY 9 |ycTHeln onpoc
NMPOrPAMMUPOBAHUN.
MoaroToBKa K
Tema 3. A3blK KOHTPObHOW 4 EZ%LEZ”IDH%
3.|CTPYKTYPNPOBAHHDbIX 3 pabote
3AMNPOCOB SQL. noaroToBka K o
YCTHOMY ONPOCY 5 YCTHbIA onpoc
Tema 4. noaroTtoBka K
4 (MAWNHHO-OPUEHTUROBAHHOE 9 YCTHbIA onNpoc
MPOrPAMMMPOBAHME. ycTHoMy onpocy
Tema 5. noaroTtoBska K
TEOPETWYECKAS U KOHTPOMbHOVA 4 ;gg;ﬂg”b”a"
5.MPAKTUYECKA4A 3 paboTte
PEAJTM3YEMOCTb MOAroToBKa K o
ANTTOPUTMOB. YCTHOMY OMpOCY 5 YCTHbIV OonpocC
Tema 6.
BbIHNCJTATEJIbHA4A noaroToBka K <
6.lcnoxHOCTb 3 YCTHOMY OMPOCY 9 |ycTHelnt onpoc
AINMTOPNTMOB
NToro 54

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Oby4eHne NponucxoanT B OOpMe NEKLIMOHHBIX 3aHSTUI, a TaKXXe CaMOCTOSITENbHON paboTbl
CTYOEHTOB.

PerncrpaumnoHHblii Homep 987414 DAEKTPOHHEH
VHHUBEPCHTET
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Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTyAeHTa B pe3y/bTaTe NpoCyWmBaHNA NEKLUMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha 1Be KaTeropumn: HeobXoAMMbIA ANs CAayn 9K3aMeHa MUHUMYM U OOMONHUTENbHAs
nuTeparypa.

CamocToaTenbHas pa60Ta npeanonaraeT BblNONMHEHWNE JOMallHNX pa60T. npaKTI/I‘-IeCKI/Ie 3adaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeaHa3Ha4YeHbl 014 yKa3aHnA obuwmx MeToooB peweHns 3ana-
onpeneneHHoro Tuna. 3aerI'II/ITb HaBblK/ MOXHO NUWb B pe3dynbTarte CaMOCTOSATENbHOMN pa6OTbI.

Kpome Toro, camoctosiTenbHas paboTa BKIo4YaeT NoaroToBKy K ak3ameHy. MNpu noarotoeke kK coade
aK3aMeHa Becb 06beM paboTbl PeKOMEHIyeTCst pacnpenensiTb PaBHOMEPHO MO OHSM, OTBEAEHHbIM
OS5 NOArOTOBKM K 9K3aMeHy, KOHTPONMPOBATb KaXOblil NeHb BbiNonHeHns padoTsl. Jlydywe, ecnu
MO>XHO NepeBbINONHUTL NnaH. Toraa Bcerna byner pe3eps BpeMeHMU.

6. OueHOYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OBbEKTHASA MO OEJIb B MPOrPAMMUPOBAHUMN.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MoHaTe monyns. JlokanbHble 1 rnobanbHble, MHKANCYIMPOBAHHbIE N UHTEPHENCHBbIE S3bIKOBbIE
06bekTbl. OnncaHus, obnactn OencTens 1 npasunna BUAMMOCTU. [oHsATNE

00 bEKTHO-OPMEHTNPOBAHHOIO aHanmaa. Knaccol 1 06bekThl. [lons u cBocTBa, METOAbI 1 COObITUS,
KOHCTPYKTOpPbI U AECTPYKTOpbl. BasoBas cemaHTvka KnaccoB Kak abCTPaKTHbIX TUMOB AAHHbIX.
WHkancynaums, HacnegoBaHue v NoMMopgu3am.

Tema 2. IOTUKO-ANITEBPAUYECKASA MOOEJIb B MTPOrPAMMUPOBAHUN.

YCTHbI ONPOC , MPUMEpPHbIEe BONPOCHI:

basbl naHHbIX Kak annapar MHgopMaLnoHHOro MmogenmposaHus. Moaenb OaHHbIX Kak paclumpeHe
KoHuenuun abcTpakTHoro Tuna. OCHOBHbIE NOHATUS PENSLMOHHOM MOLENN AaHHbIX ? Tabnuubl
(nons, CTPOKW, KONOHKM U NX TWMbI), KNHOYM TabnnLbl, OTHOWEHNS Mexay Tabnuuamm, orpaHnyeHns
LLeNOCTHOCTN (YCNoBUS NpaBmnbHOCTM) 6a3bl AaHHbIX M onepaLmn MaHUNynMpoBaH1s OaHHbLIMU.
Tema 3. 43bIK CTPYKTYPUPOBAHHbIX 3AMPOCOB SQL.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

CocTtaBntb CNUCOK "hamMmnnns-Bo3pacT” kasaHCKMX nokynarenern u npogasLos CocTaBuTb CINCOK
"ropon - cpenHuin BO3pacT nokynarenen no ropony”. Pesynbrathl BHe nHTepsana (18-55) He
BK/IOYATb

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Cpenctsa onpeneneHns gaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpeneneHne Tmna KONoHOK, NePBUYHOMO K/o4Ya U OrpaHnyeHnin LenoCTHOCTU MO CTPOKaM,
KONOHKaM 1 MexTabnunyHbiM cBsidsiM. CpecTBa MaHUNyNMPOBaHNS AaHHbIMU. Ba3oBble npeavkarbl.
Onepatopbl SELECT, INSERT, DELETE 1 UPDATE. O6beavHeHne n coeanHeHne Tabnuu,
rpynnupoBKa 1 rpynnoeble (arperaTHble) PyHKLUMW, NpeaukaTbl C nogsanpocamu.

Tema 4. MALULMHHO-OPUEHTUPOBAHHOE NMPOrPAMMUPOBAHME.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BasoBasi Moaenb BbluMCNTENS, ONepaTop Nepexoaa U noMedeHHble onepaTopsbl. JekoMnoanuus
BblpaXeHWiA, CTPYKTYP OAHHbIX U CTPYKTYp ynpasneHus. NpencraeneHne naHHbIx 6a30Boro mna,
CCbINIOYHOE MMEHOBaHME (agpecaunst) AaHHbIX 1 feicTBuii-komaHa. CTpykTypa BblYMCIUTENBHOM
MalMHbI N X0 NPOLECCOB.

Tema 5. TEOPETUUYECKASA U NMPAKTUYECKASA PEATTUBYEMOCTb AJITOPUTMOB.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Haritn onuHy | camoro AnnHHOro cnoea B TEKCTE t 1 camo 3TO CNOBO V. TEKCT U cnoBa 3afaHbl
CMUCKOM CUMBOJIOB.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

MoHsATNe 06 anropUTMNYECKON NONHOTE U aNropPUTMUYECKON HepaspewmnmMocT. dyHaoamMeHTanbHble
NpUMepbl HepaspewwmnMbix Npobnem.

Tema 6. BbIYUCTTUTENNbHASA CNNOXKHOCTb AITOPUTMOB
YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

BepxHue, cpegHue n HUXHue (aCUMNTOTUYECKME) OLEHKU. AHaNM3 CNOXHOCTU Ha NpuMepe
Knaccuyeckmnx anroputMoB COpTUPOBKKU K noncka. P n NP knaccbl CROXHOCTN.

Tema . UToroesasi popma KOHTpons

MpvMepHble BONPOCHI K 9K3aMeHY:
Mo maHHOW aucuMNAnHE NPeLyCMOTPEHO NPOBEAEHNE aK3aMeHa.
BUNETbI K SKSAMEHAM

WHdpopmartuka, 3. 1
BeeLneHve B pensunoHHbie 6a3bl AaHHbIX.

DB1. O6bekTbl 1 B3aMMOCBA3M kak oTHoweHus. ER-gnarpammel. Knaccmdgoukaums oTHOWEHWIA.
PoovTtenbckas n nodepHsas tabnmubi.

DB2 HasurauunoHHbI 1 pensumoHHbii noaxon k BL. Peannzauns cea3en KnoYesbiMn
BbIPaXEHNSMW; NEPBUNYHbBIE 1 BHELWHNE KNoYK. KOMNo3numns (CoeanHeHne) OTHOWEHWIA MO KoY.

DB3 lNpoekTtuposaHne Bl kak gekoMnosnumsa oTHoweHnn. HopmanbHbie popmbl B11.

DB4 Moaudpukauusa b1. HapyweHus uenoctHoctn B yposHs nons n 3anncu. CebinoyHas
LIleNIOCTHOCTb.

DB5 9sontoums cetesbix B - xocT-TepMnHan, goann-cepsep, KNMeHT-cepeep 1 3-ypoBHEBas
apxutekTtypa. Onpegenexve B/.

DB6 LeknapatusHbii a3blk SQL kak ctaHgapT KoMMmyHukaumm B cetesbix BI. Ctpyktypa SQL.
Moabs3bika onpeneneHns CTpykTypbl gaHHbIx DDL - co3paHue tabnuu 1 MHOEKCOB.

DB7 lNoabsasbik Mogmdmkaumm gaHHbix DML. KomaHgbl insert, delete n update.

DB8 KomaHaa Select. Ob6s3aTensHble napameTpbl 1 onumsa where. basosble npennkatsl SQL.

DB9 Bbibopka 13 nekapToBbIX NPOM3BEAEHWN 1 cTeneHel. PaspelweHne KONansmm NMeH -
KBanMdMumnpoBaHHble (NonHble) MMeHa 1 anmacbkl. Onums Join - BapuaHTbl coeanHeHns Tabnumu.

DB10 N'pynnupoeka v rpynnoeble BblymucneHuns. Onuumn Group By, Having n arperatHble doyHKUuUN.

DB11 Onuwmm Order By, All/Distinct. O6beanHeHne 3anpocos - onums union.

DB12 BnoxeHHble noasanpocsl. Mpeankatbl ¢ Bblbopkoit. COOTHECEHHbIE 1 HECOOTHECEHHbIE
noas3anpocsl.
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DB13 MNpencTaBneHns kak nHTepdeinc aaHHbix. CospaHune npencrtaeneHmnin B kak obpaleHue
nekomnoauumm. MNMpobnemMbl HEOAHO3HAYHOCT MOAMCIUKALMKN NpeacTaBneHuii. NMpeacTaBneHns B
apxutekType "KnmeHT-cepsep".

DB14 TpaHcakumu Kak pacwupeHne ceMaHTuky npouenyp. KomaHabl noanepXKu TpaHcakuni.
MoHaTns Bydhepusaumm n bnoknposaHus. MNprmMepsl TpaHcakUMWA.

NHdpopmartuka, 3. 2
Beenenune B OOIN.

OP1 OOQOIT kak onepupoBaHue Tunamm. CemaHTmka KnaccoB Kak UMeHOBaHHbIX TMNoB. CUHTaKcmc
onpenenexHuns knaccos. NMonsa n metoabl. KOHCTPYKTOPbLI M OECTPYKTOPbI.

OP2 VHkancynaumsa kak oTHocuTenbHas nokanuaauns. CokpbiTue OT Nonb3oBartens - onuum private
n public. JaHHble Kak oyHKLMN 0OCTYyna, CBOMCTBA Kak npeacTaBneHns (MHTepgenc) aHHbIX.

OP3 HacnepnosaHue peannaaumm kak yTO4HEHME CeEMaHTUKKM Tuna. lNononHeHme n
nepeonpeneneHne metonos. CokpbITUE peann3auumn ot Apyroro NpoekTUpPOBLLMKA KNacCoB - Onuus
protected.

OP4 MNMonumopdmram Kak yTOYHEHME CEMAHTUKKN TUNa nepeMeHHol. [JnHaMmmyeckne Metoabl Kak
nogaepxka nonMmmopgomama - onuum static, dynamic/virtual

OPS5 Mpobnema MHOXeCTBEHHOCTU nepapxuii. "CUMMeTprYHOE" pelieHne - arperatbl (4eKapToBbI
npov3BeaeHns Knaccos). "ACCMETPUYHOE" pelleHNe - UMEHOBaHHbIE MHTepAoelickl. HacnenosaHue
NHTepgoerica (KOMMNOHEHTHbI NOAX04).

OP6 Cunctembl CO CNOXHbIM NOBELEHMEM - NpobneMa onncaHns B3auMoaeNCTBMS MHOTUX
00beKTOB/CyObEKTOB B COBPEMEHHOM NPOrpaMmMmMpoBaHun. ABToMaTHble Mogenu. MoToku kak
reHepaTopbl U MPUEMHMKUN COOBWeHMIA. "TpuBmnanbHoe" NoBeaeHe.

OP7 HeTpuBuranbHoe - n3mMeH4Boe noseneHune. ABtomatbl Munm kak 06paboTymkmn CoobLEeHNIA.
CamoonpegeneHue yepes nokanbHoe coctosHue (obpaTtHas CBs3b).

OP8 "MHTennekTyanbHoe" noBeaeHne kak camoonpeneneHne Yyepes rnobanbHoe CocTosiHne
BHEWHel cpeabl. JIeHTbl U MawnHbl TblopuHra. PaclwmpeHHbii Teanc Yepya-TbiopuHra.

OP9 CobbiTna kak npeaukatbl. Bnok-cxembl kak ceMaHTn4Yeckme aBTomatbl. 3 HopMasnbHbIe (OOPMbI
anropntMoB. CoBbITUIAHBIA CTUNb B NPOLIEAYPHOM NPOrpaMMMpPOBaHUN - ynpaBneHne fdaHHbIMK (Ha
npumepe).

OP10 CobbituitHoe nporpammmnpoBaHue B OOIT. Mporpammbl Kak TMN faHHbIX U MHTEpdenc
nonb3oBartensi. CobbITUS BHELWHNE 1 BHYTPEHHNE. BapunaHTbl genernposaHus obpabotku
COOOLEHNIA.

OP11 CobbiTus kak uckntodeHms. Obpabotka ncknodennii B Object Pascal.

3anaum ak3ameHa 3 cemecTpa.
CybL.

3anaum no CYB/ - 2 Tunos.
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B 3apavax nepeoro tvMna npegnaraeTcsa Hanmcatb KoMaHay a3blka SQL, pelwatoLlyto HEKOTOPYHO
MOCTaBNEHHYIO HA ECTECTBEHHOM 53blke 3amady. HensbexHas npu 3TOM HEOAHO3HAYHOCTb, Kak
00bI4HO TpaKTyeTCcs B NoNb3y ak3ameHyeMoro. CkaxeM, "BbibpaTtb MHpopMaumio o npoaasuax?”
MOXET 03Ha4aTb BbIOOPKY 3HAYEHWS KNtova, BCex (*) MM HEKOTOPOW COBOKYMHOCTM NONei 0aHO
Tabnuubl Salesmen, NONHON MHGOPMALMKN O NPOLAaBLAX, BK/HOYAOWen NHGopMaLmio o
nokynarensx gaHHoro npojasua, coenaHHbIX UMY MoKynKax v Toeapax n npoy. HesiBHO
npeanonaraeTcs CUHTakCn4Yeckn Hambonee NPOCTONA, T.€. - NEPBbIA UNN BTOPOI N3 NEPEYNCIIEHHbIX
BapNaHTOB.

B 3apayax BTOporo Tvna npeanaraeTcsl peanu3oBatb 3aaaHHyto komanay SQL kak 06paboTtky
¢hainos B TEPMUHAX NPOoLEeaypHOro nporpamMmmposaHus (T1.e. B [lackane). lNoxanyin, eauHCTBEHHAS
BO3HMKaOLWas Npu 3TOM cyllecTBeHHas npobnema - aodeKTMBHas, 04HOMPOX0AHAA peann3aums
npegnonaraeTt Hann4Me onpeneneHHoOro nopsaka KOMNoHeHT, HO [lackanb He nogaepXxnsaet
MOHATUSA NIOrMY4ECKOoro (OUHaMMYeckoro, NU3MeHsSEeMoro) nopsaka (T.e. Hoekcos). [otomy - npu
peWweHnn npeanonaraem, YTo KOMNOHEHTbI PACMONOXeHbI "Tak, Kak MHE Hy>XHO, Kak Toro TpebyeTt
peweHne 3aJayn” - T.e. T0, HYXHbIA NOPAAOK peanndoBaH huamdeckn. OnpeneneHmne aToro
nopsioka BbIHOCUTCS B KOMMEHTApPWUI - paBHO Kak 1 CrioBecHasi NOCTaHOBKA 3a4ayu.

Bce 3apaum cecbinatotes Ha cnegytoulee onpeneneHne tabnuy n cesseii mogenoHoi b1 "3akasbl” -
cM. gmarpammy. 1o cpaBHEHMIO C onpeneneHneMm B Nekumsx, ons ynpoweHus pelweHnii nobasneHa
nvwb cBA3b "0aHM KO MHorum" Employee.ld=Customer.Emp_Id. CogepxaTenbHo - Kaxabli
nokynatenb "npukpennen” K eAMHCTBEHHOMY 00CnyXmBatowWwemy ero npoaasLy, 4TO eCTECTBEHHO -
CKaxewm, Ons onToBbIX PUPM.

3apayv nepsoro Tuna.

DB 1.1 CocTtaBnTb ynopsaao4YeHHbIA N0 MMEHAM 1 gaTaM POXOEHUS CMMCOK MONOAbIX NOKynaTenen.
3aecb "Monogon" = poagmncs nosgHee 1980 r.

DB 1.2
BbibpaTb BCIO MHbOpMaLMIO O Napax "MpoaaseL, - ero NokynaTenb", XMBYLWNX B pa3HbiX ropoaax.

DB 1.3 Bbibpatb BClo nHGopMauuto 0 napax "npoaasel - He ero nokynartesnb", XuBywmx B 04HOM
ropogze.

DB 1.4 BbibpaTtb NpoaaBLOB, BCE NOKynaTeny KOTopbIX XUBYT B OOHOM ropoe.

DB 1.5 Bbibpatb NpoaaBLoB, BCe NOKynaTenu KOTOpbIX XMBYT B TOM X€ CaMOM ropoAe (4To 1
nponaseL).

DB 1.6 Bbibpatb npoaaBLoB, Y KOTOPbIX CYLLECTBYIOT NOKyNnaTenu, XnBylLMe B TOM Xe CaMOM ropoe
(4To M Nponasel).

DB 1.7 BbibpaTtb NpoaaBLOB, Y KOTOPbIX €CTb MO MEHbLUE Mepe AECSATOK NokKynaTtenei, Xusywme B
TOM X€e CaMOM ropofe (4To 1 npoaaseL).

DB 1.8 Buibpatb nponasuos, obcnyxmBlumx (3a Bce Bpems) 6onee 100 nokynartenei.

DB 1.9 Beibpatb npoaaBuoB, 06cnyXmBlmx 3a Tekywmin mecay 6onee 100 nokynarene.

DB 1.10 Beibpatb NponaBLoOB, KOTOPblE MONOXE (B CPeOHEM) BCEX NoKynaTene.

DB 1.11 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE KaXA0ro U3 nokynatenei.
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DB 1.12 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE MO MEHbLUEN Mepe OHOMO M3 CBOUX NOKynaTtenen.

DB 1.13 BbibpaTb NpoaaBLOB, KOTOPbIE MONOXE (B CPeAHEM) BCEX CBOMX MOKynaTenei.

DB 1.14 BeibpaTb NnponaBLEeB, KOTOPbIE MOJTIOXE BCEX MOKyNaTenem, XuBywmx B TOM Xe ropoje.

DB 1.15 BeibpaTb napbl npoaasLeB-3eMnskoB. [ybnvkartbl B BbIOOPKY HE BKIKOYATD.

DB 1.16 CocTtaBuTb CANCOK "thaMunma-so3pacT” kazaHCKMX NoKynaTenen n npoaasLes.

DB 1.17 Bblumcnutb cpenHunini BO3pacT COBEPLIEHHONETHUX NokynaTesnen, no ropoaam.

DB 1.18 CocTtaBnTb CNMCOK "ropof - cpefHuii Bo3pacT nokynarenen no ropoay". PesynbTtatbl BHE
nHtepsana (18-55) He BkntoYaTb.

DB 1.19 YBennuutb BABOE KOMUCCMOHHbIE MPOAABLIAM, BCE NOKyNnaTenm KOTOPbIX XUBYT BHE
KasaHwu.

DB 1.20 Ypoanutb nHgoopMaLmio 0 nokynartensx, He caenaswmx 3a TeKYLWWn rod HU OOHON NMOKYMNKMW.

3apadyv BTOPOro tmna.

DB 2.1
Select name, birthday from Customers where year(birthday)>1980 order by 1,2

DB 2.2

Select Employee.id, Customer.id from Employee Inner Join Customer on
Employee.id=Customer.emp_ref where Employee.city=Customer.city

DB 2.3

Select Employee.id, Customer.id from Employee Inner Join Customer on
Employee.id<>Customer.emp_ref where Employee.city=Customer.city

DB 2.4
Select * from Employee where 1=(Select count(*) from Customer where emp_id=Employee.ld)

DB 2.5
Select * from Employee where city= All (Select city from Customer where emp_id=Employee.|d)

DB 2.6

Select * from Employee where not Exists (Select city from Customer where emp_id=Employee.Id
and Customer.city=Employee.city)

DB 2.7

Select * from Employee where 10<=(Select count(*) from Customer where emp_id=Employee.ld and
Customer.city=Employee.city)
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DB 2.8
Select * from Employee where 100<=(Select count(*) from Customer where emp_id=Employee.|ld)

DB 2.9

Select * from Employee where 1000<(Select Sum(Amount*Price) from Orders Join Product on
Orders.prod_ref=Product_Id where Orders.Emp_ref=Employee.id)

DB 2.10
Select * from Employee where birthday< (Select Avg(birthday) from Customers)

DB 2.11
Select * from Employee where birthday< (Select Min(birthday) from Customers)

DB 2.12

Select * from Employee where exists (Select id from Customers where
Customer.emp_ref=Employee.id and Customer.birthday>Employee.birthday)

DB 2.13

Select * from Employee where birthday< (Select Avg(birthday) from Customers where
Customer.emp_ref=Employee.id)

DB 2.14

Select * from Employee where birthday< All (Select birthday from Customers where
Customer.city=Employee.city)

DB 2.15
Select * from Employee E1, Employee E2 where E1.city=E2.city and E1.id<E2.id

DB 2.16

Select name, Year(date())-Year(birthday) from Employee where city="KasaHb' union Select name,
Year(date())-Year(birthday) from Customer where city='KazaHb'

DB 2.17

Select AVG(Year(date())-Year(birthday)), city from Customer group by city where
Year(date())-Year(birthday)>=18

DB 2.18

Select AVG(Year(date())-Year(birthday)), city from Customer group by city having
AVG(Year(date())-Year(birthday)) between (18,55)

DB 2.19

Update Employee set Comm=Comm*2 where not exists (select id from Customer where
Customer.emp_ref=Employee.id and city='"KasaHb')

DB 2.20

Delete from Customer where not exists (Select * from Orders where orders.cust_ref=customer.id
and year(start)=year(date())
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3anaum ak3aMeHa 3 cemecTpa.
OOrl.

Ha nene, Bce npeanaraemble 3a4a4v - 3a0a4v sk3ameHa 2 cemectpa. [Npennaraercs nuuib
0POPMUTb UX B CTUNE 06BEKTHOrO NporpammmpoBsaHmst. MocnegHee, B KAHOHNYECKOM MOHUMAHUK,
Kak M3BECTHO, Npeanonaraet onucaHve

1) CTpoeHus - B TepMUHaxX MHKanNcynsaums-HacnenosaHne-nonMmopgnsm
2) MoeeneHus - B TepMmnHax 06paboTky coobLieHni

CopepxartenbHo, 3HaHMe 1, Mo He0OX0AMMOCTM 1 BO3MOXHOCTU, 06 bSICHEHWNE NPELN0XEHHbIX
pELeHNiA B TEPMMHAX COOTBETCTBYIOWMX NMOHSATUIA - MONMMOPU3M, 06paboTka CoobLEHWNA 1
NHTEPENC - He TONbKO NPMBETCTBYETCS, HO U HESIBHO MpeanonaraeTcs.

q)aKTVI‘-IeCKVI/CpOpMaﬂbHO Ke, ONns peleHns 3anad npennaraetcsa ncnonb3oBaHne Nnilb S3blKOBbIX
cpenctB onnMcaHnsa nHkancynsaumm n HacnenooBaHus. TouyHee, Bce 6€3 UCKNI0YEHUS ncnonb3yemblie
CTPYKTYpbI OaHHbIX - Kak a6CTpaKTHbIe, TaK 1 onpepneneHHble B [Mackane npon3BodHble TUMbI -
IOMXHbI ObITb onpepgeneHbl Kak HacnegHMKn onmcbiBaeMblX HNXE KTaCCOB.

OTKM KNaccbl cyYMTaOTCS NpenonpeneneHHbIMU B HEKOTOPOM Moayne Structures, KOTOpbIA, B CBOKO
oyepenb, CCbIIAETCS HA HEKOTOPbIE ONpefeneHns TUNoB, Haxogsawmecs B mogyne Base:

tinfo - conepxunmoe BepLUHBI,

tPosition - (abconoTHas) NO3nLUNs BEPLWIMHBI,

tDirection - (0THOCUTENbHOE) HanpaBneHne OT BEPLUNHbI

[Mpepnonaraetcs, 4TO NPOrpamMMnCT MMEET AOCTYN K MOAynto Base n MOXET MEHATb HE TONBbKO
onpenenexHune, Ho (ecnu HyXHo) n HaseaHue Tuna tinfo - ckaxewm, tListinfo, tStackinfo, tNodelnfo gns

MMEHOBaHWNS COOEPXXUMOro KOMMOHEHT Cnuncka, cteka, aepesa v 1.4. NoaobHble 3aMeHbI
OCPOPMNIAOTCS B BUE KOMMEHTapMS.

ABTOMATHI

OnpepnensieMble HUXe 3aMKHYTble aBToMaThl (T.e. aBToMaThl 63 BXxoAa/Bbixoaa) doakTUYeckn B
3agavax He UCMONb3YTCS, HO HYXHbl 415 NMOHMMaHUS! ONPeneneHnii, cneayowmx ganee.

Knacc tAutomata onucbiBaeT aBToMarthl - CTPENOYHbIe Anarpammbl, BEPLINHBI KOTOPbIX MOTYT
HaxoguTcs B no3unumax tPosition n cogepxatb 3HaveHns tnna tinfo, a cTpenky nomeyeHsl
3HaveHusamm Trna tDirection. OgHa 13 BepWWH - HA30BEM €€ root - SBHO BblAENseTCcs Kak
HayanbHas, ucxogHas, "ronosa" nnm "KOpeHb".

HesiBHO, NpegnonaraeTcs cTaHgapTHas CCblfioyHas peanusauns, HO 41 UCNONb30BaHWS
CYLECTBEHHO NLWb TO, YTO KNacc npennaraeT cnemyowmii HAbop BO3MOXHOCTEN (MHTEepAelic,
CepBuC):

1) constructor Create(RootInfo:tInfo); - cosnaHme aBToMaTa U3 € ANHCTBEHHOW HAaYanbHOM BEPLINHbI
(ronosbl, KOPHSA).

2) property Info:tinfo read GetInfo write Setinfo; - conepxumoe Tekylen BepWnHbI (YTEHNEe/3anuch)
3) property Position:tPosition read GetPosition - no3nuuns Tekyuwer BepwmHbl

4) property Root:tPosition read GetRoot - no3unuunsa kopHesor BepwmHbl (Position n Root - cBoncTea
"TONbKO ONS YTEHUS" - HET HUKaKON HE0OX0OMMOCTM U3MEHSITb NO3ULNK BEPLMH - 0CODEHHO,
KopHs!)

5) function CanMove(Direction:tDirection):boolean; npoBepka BO3MOXHOCTU nepexoaa B 3a4aHHOM
HanpasieHnn

6) procedure Move(Direction:tDirection); nepexoa/casur Tekylen BeplnHbl B 3a4aHHOM
HanpaBneHun; HeonpegeneHa, ecnn CanMove=false

7) procedure Add(Direction:tDirection);

8) procedure Delete(Direction:tDirection); - nobaBneHne 1 yaaneHue nycto BepWHbl B 3a4aHHOM
HanpaeieHNN Nocne Tekylwen (1 - nepen NepBoi BEPWUHON, Cnelyowein B 3a4aHHOM HanpasneHun,
€Cn1 TakoBas ecTb).
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9) procedure GoTo(Position:tPosition) - nepexoa/ckadyok Ha yKasaHHyH No3nLMio; COOTBETCTYIOWAS
BEPLMHA CTAHOBUTbLCA TeKyLen. HeonpeaeneHa, eCnm BepwmHbl C TAaKON NO3MUMEN HE CyecTByeT.
3ameTuM - BeplwmHa root cywecTByeT Bcerga v He MoXeT ObiTb yaaneHa no onpenenexHuio. He
nytatb GoTo C OTHOCMTENbHLIM ABUXEeHnem - Move!

3anucu

(TpakToBKa - MMEHOBaHHbIE OEeKaPTOBbI MPOM3BEAEHMNS aBTOMATOB) ECTECTBEHHO peann3ytoTcs Kak
Knaccbl 6e3 cObCTBEHHbIX METOAOB - HO, KOHEYHO, C MeToaamm knacca tObject n onepauunei
BbIGOPKMU.

Cnucku

34ecb 1 panee B 3ajavax nog cnMckom (KoMnoHeHT Tmna tinfo) noHnmaetcs tun tList,
onpepensemblin B TOMHOCTM Kak tAutomata, npu cneaytowem onpeneneHmm Tuna HanpasneHui, ¢
€CTEeCTBEHHOW CeMaHTUNKOM

tDirection={next}; {MOXHO coBUraTbCsa TONbKO BNepeL, Ha cnenyowmni

WTak, BCe oCTanbHble MMHENHbBIE CTPYKTYPHbIE TUMbl - MACCUBbI, dpainbl, CTEKW, odepean 1 T.n. -
peannayTcs Kak HacneaHukn tList.

Lepesbs

Knacc tTree onucbiBaeT BHapHbIe OepeBbs 1 nNpeanaraeT TOT Xe MHTepdeiic, YTo 1 aBToMaThl,
npw cnenylowem onpeneneHnmn Tmna HanpaeneHns

tDirection={left,right}; {MoXxHO caBuraTbCcs BHU3 HaNEeBO 1 HanNpaso}

3anaum 6noka 3.
(Ecnun He xoTUM MOPOKK C onpendeneHnem 3Ha4yeHnin) nuwem npoueaypsbl, He nporpammoi!

Cnucku

List 1. HanTtn gnuHy | camoro onMHHOro cnoea B TekcTe t 1 camo 3TO CNOBO V. TEKCT M cnoBa 3afaHbl
CMNUCKOM CUMBOJIOB.

List 2. YpanuTb n3 tekcta t Bce BXOXAEHNS 3a0aHHOrO CNoBO W. TEKCT 1 cnoBa 3a4aHbl CIUCKOM
CMMBOJIOB.

List 3. BctaButb 3agaHHoe €noBo v1 nocne nepeoro BXOXAEHUS 3a4aHHOro Cnosa v2 B JaHHOM
TekcTe t. TekCT 1 cnosa 3agaHbl CNUCKOM CUMBOSIOB.

List 4. 3aMeHNTb NepBOE BXOXAEHME B TEKCT t 3afaHHOro cnosa v1 Ha cnoBo v2. TekcT 1 cnosa
3aaHbl CMCKOM CHMBOJIOB.

List 5. NpoBepuTb BXOXOEHME CnoBa B TEKCT (Kak CMAMOWHOro doparmMeHTa). TekCcT 1 cnosa 3afaHbl
CMUCKOM CUMBOJIOB.

List 6. BkntounTb anemMeHTbl 3a4aHHOro Cnmncka B ynopsaaoYeHHbIA CUCOK, C COXPaHEeHNEM
yrNoOpsiA0YEHHOCTH

List 7. BctaBuTb B CINCOK 3a0aHHOE 3HAYEHUE X nepes KaxabiM 3HaYEHNEM Y

List 8. CopTupoBka crnmcka BKKYEHMEM.

PerncrpaumnoHHblii Homep 987414 DAEKTPOHHEH
Crtpanunua 14 n3 19. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

List 9. Nopoantb CNMCOK 13 NONOXUTENbHbLIX KOMMOHEHT OAHHOIO Crmcka.

YNopsiLoYEHHbIE CMINCKM 1 COPTUPOBKA.

List 10. lNpoBepka ynopsaa04EHHOCTM YNCIOBOrO CNUCKa.

List 11. Hantn nepece4yeHue 13=I1NI2 oByx ynopsao4eHHbIX NMMHENHbIX CAUCKOB Yucen I1,12.

List 12. HaiiTn o6beanHermne 13=11012 gByx ynopsaaoYeHHbIX TMHERHbIX cnuckos 11,12.

List 13. HanTtn pasHocTb I3=I1-12 nByx ynopso04eHHbIX MMHENRHbIX CNCKOB 11,12,

List 14. ObpaleHune cnucka, npeobpasoBaHme: CIMCOK OCNNCOK , C U3MEHEHMEM NopsaaKa Ha
obpaTHbIii

List 15. [laH crnincok To4Yek NiockOCTH (3anucb/MonspHbie KoopauHarbl). BeiaCHUTb, nexar nv oHu
Ha 3a[aHHOM NPAMON (3a4aHbl KOIPAULNEHTbI IMHENHOIO YPaBHEHNS)

List 16. JaH cnucok To4ek nNIoCKOCTM (3anncb/nekapToBbl KOOPAUHATLI). BbISICHWUTb, nexar v oHu
Ha OKPY>XXHOCTU 3a[aHHOro paguyca ¢ LeHTPOM B HaYasne KoopamHar.

Hepesbs.

Tree 1. Hantn cymMMy KOMNOHEHT ABOUYHOrO Aepesa Han Tunom real.

Tree 2. Bbluncnntb MUHUMabHYO KOMMOHEHTY OBOUNYHOro nAepesa Hapg TUNom real.

Tree 3. BbiicHWUTb, 0bnagaeT MM JaHHOE NEePEBO CBONCTBOM - CyMMa Kaxa4oro ypoBHs 6onblue
CYMMbI Mpepblayuiero.

Tree 4. BbiiCHUTD, obnapgaeTt nn gaHHoe Oepeso CBOMCTBOM - KOMMOHEHTa Kax,noro YPOBHA bonblue
BCEX KOMMOHEHT rnpenbiayuero.

Tree 5. BbIICHUTDb, SiIBNSeTCa N1 JaHHOEe OepeBOo OepeBOM Movcka.

Tree 6. BbisicHWTb, 0bnagaeT N1 JaHHOE LEePeBO CBOMCTBOM - KaXAas AOHEPHSS! KOMMOHEHTA
60nble N0 3HAYEHUIO POAUTENBCKONA.

Tree 7. ekoanpoBatb TEKCT, 3anuncaHHbIi addbykor mop3e. Koamposka 3anaHa GvHapHbIM epeBOM
6yKB.

Tree 8. 3akoampoBatb TekcT a3bykol Mop3se. Koamposka 3aaaHa 6uHapHbIM epeBom OykB.

Tree 9. Noacymtatb KONNMYECTBO BXOXOEHUIA KAXA0ro Cnosa B 3afaHHbl TEKCTOBbIN Cp&VIJ'I.
Pe3yanaT - AepeBo KOMMYEeCTB.
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Tree 10. NpeobpazoBatb OepPEBO B CNNCOK

Tree 11. NpeobpasoBaTtb CNNCOK B AEPEBO Novcka

7.1. OcHOoBHas nuTteparypa:

1.MHpopmaTrka: Kypc nekumin. YuebHoe nocobue / E.J1. ®epotosa, A.A. Penotos. - M.: N1
DPOPYM: NHDPA-M, 2011. - 480 c.

http://znanium.com/catalog.php?bookinfo=204273

2.HpopmaTtmka. Basosbii kypc : y4ebHoe nocobue Ans CTyAEHTOB BbICWIMX TEXHUYECKUX Y4EOHbIX
3aBeneHuii / nog pen. C. B. CumoHoBuya .? 2-e nag. ? Cankr-MNetepbypr [n ap.] : Mutep, 2008 .?
639 c. :

3. AHpopuaHosa, A.A.l1pakTukyM no kypcy "AnroputMmsaums n nporpammmposaHue”. HYactb 1
/A.A.AHppraHoBa, T.M.MyxTtaposa. - KazaHb: KaszaHckuin rocynapcTeeHHbI yHusepcutet, 2008.- 96
C.

4.AnppuaHosa A.A., Myxtaposa T.M. NpakTtukym no kypcy "AnroputMmsanms un
nporpammmpoBaHue” - yactb 1. - KazaHckuin rocygapctBeHHbIn yHuBepcuTeT, 2008.

http://libweb.ksu.ru/ebooks/09_63.pdf

5.MpakTnkym paboTtbl Ha IBM: yyebHoe nocobue / [B. C. Kyrypakos u ap.]; KasaH. roc. yH - T, ®ak.
BbIYMC/. MaTeMaTukn 1 kmbepHeTrku. - KasaHnb: KI'Y, 2008. - 111

6. Morunes, A. B. MeTtonbl nporpammupoBaHuns. KomnbrotepHble BblincneHuns / A. B. Morunes, J1. B.
Nuctpoea. ? ClM6.: BXB-Metepbypr, 2008. ? 320 c. URL:
http://znanium.com/bookread.php?book=350418

7.2. JlononHuTenbHasa nuteparypa:

1. HoBukog, ®@. A. [lnckpetHas matemartumka ass nporpamMmmncToB: Yyeb. nocobue / ®.A.HoBmKOB. - 2
- e unsa. - CMNoé. n ap.: Mutep, 2004. - 363 c.

2. Delphi. MporpammunpoBaHne Ha S3blke BbICOKOr0 YpOBHS : Yueb. ans By30B, 00y4atowwmnxcs no
HanpaBneHuo NOAroT. gunnomMup. cnew. "MHgpopmatuka n BblHUCInTENbHAsA TexHuka" /
B.B.®apoHos .? Cl16. n ap. : Mutep, 2004 .? 639c. : un. ? (YuebHuk ons By3os) .? bubnuorp.: c.628
7 Andp. ykas.: ¢.629-639 .7 ISBN 5-8046-0008-7.

3. Hdhopmatmka n nporpamMmmpoBaHue : y4ebHuk ans ctya. sy3os / E. 1. UctomuH, C. HO.
Heknionos, B. . PomaHuyeHko .? Cl16. : AHopeeBckuii nsa. nom, 2006 .? 248 c. ? bubnwmorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

4. CTpyKTypbl AaHHbIX 1 anroputMbl : Yueb. nocobue / Anbgopen B.Axo, [IxoH 3.XonkpodrT,
Oxeddpn O.YnomaH ; MNep. ¢ aHrn. n pen. A.A.Munbko .? M. n gp. : U3paT. gom "Bunbsamc”, 2000
.7 382c. : un. ? bubnuorp.: ¢.369-374 .? MNpeam. ykas.: ¢.375-382 .? ISBN 5-8459-0122-7 (pyc.) :
198.90 .7 ISBN 0-201-00023-7.

7.3. UHTepHeT-pecypcChbl:

O.KyaHeuoB. AnropuTtmbl 1 Teopust BbldmcneHnia - hitp://www.intuit.ru/studies/courses/555/411/info
B./BaHHuKOB. BBeneHuve B anroputmsl. - http://www.intuit.ru/studies/courses/1010/320/info
[.Wsen. AnropntMmbl: NOCTpoeHre 1 aHanna - http://wwwe.intuit.ru/studies/courses/534/390/info

NHopopmaTtrka. Basosbiii kypc: y4ebHOoe nocobue ans CTyAeHTOB BbICIIMX TEXHUYECKUX Y4EOHbIX
3aseneHuii / nog pen. C. B. CumoHoBmya.?2-e nsa..?Cankt-lNetepbypr [u gp.]: Mutep, 2007.7639 c.
URL: http://z3950.ksu.ru/bcover/0000758670_con.pdf - URL:
http://z3950.ksu.ru/bcover/0000758670_con.pdf

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby

PernctpaunoHHbin Homep 987414
CtpaHnua 16 13 19. J i1y



Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

M.DypyrsaH. AnroputMmbl 1 MOLENN BblHMCNEHU - http://www.intuit.ru/studies/courses/533/389/info

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "ononHMTenbHble rnasbl UHGOPMATUKK" Npeanonaraet NCNonb30BaHne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeguiiHas ayantopms, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadmn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbI KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noaknoyeHms: USB,audio, HDMI. MHTepakTnBHas TpnbyHa npenonasaTens SBnsietcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpasnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCe C MCNONb30BaHMEM B poLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOnonoCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIVA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

YyebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHon cucteme " bubnuoPoccurka", oocTyn K KOTOpPO NpeaocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npencTtasBneHbl KONNEKUMM akTyanbHON HAayYHOW 1 y4ebHow
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYaowme B cebs nybnmkaumm Beaylwmx pOCCUNRCKNX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U34AHNS HA aHTIMACKOM A3blKe BEaYLWMX aMEPUKAHCKNX 1
€BPONencKMx n3naTenbCTB, a TakXe peikue n ManoTupaxHble N30aHns POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYN K HEOOXOAUMbIM NSt
obpasoBaTesibHOro npoLecca n3gaHnsaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (henepanbHbIX rOCYyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWeEro npodeccroHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapy U CNPaBOYHNKN,
3aKkoHOo4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3gaHus,
BbliNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsaM pefepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

JIeKUMOHHbIE 3aHATUS N0 AUCUMMNNNHE NnpoBOAATCA B ayanToOpUN, OCHalleHHOW OOCKOoM K
MeﬂOM(MapKepOM), B KOMMbKOTEPHbIX KNnaccax, B MyﬂbTI/IMe,D,VIIZHbIX ayanTopusx.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnio 010400.62 "lMprknagHasa matematmka n nHgopMaTunka" 1 npogonso NoAroToBKy
Teopusa BeposATHOCTEN 1 MaTematmyeckas ctaTmcTuka .
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(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

ABTOpP(bI):
AxTtamos P.b.
byxapaes H.P.
Camutos P.K.
" 201 r.

PeueH3eHT(bl):
EHnkees A.U.
" 201 r.

PeructpaumnoHHbii Homep 987414 5AE
CrtpaHnua 19 n3 19. iis yHlf[
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SHHO AHATVTAHES AR CHCTEMA Kby



