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CopepxaHue
1. Llenn ocBoeHns oucuunanHbl
2. MecTo oMcumnnanHbl B CTPYKTYpe OCHOBHOW 0O6pa3oBaTenbHOM NporpaMmbl
3. KomneTteHummn obyyatouerocs, (oopMmnpyeMble B pe3ynbTate 0CBOEHUS ANCLMMINHBI /MOaY NS
4. CTpyKTypa 1 cogepXaHne OUCLUMNIVHbI/ MOLyNs
5. Obpa3zoBaTtesibHble TEXHONOMMM, BKNIOYaS UHTEPAKTMBHbIE (OOPMbl 00yHeHUS

6. OueHo4Hble cpenctea and Tekywero KoOHTponda ycrnesaemMocCTu, l'IpOMe)KyTO‘-IHOI7I arTectaunnm no

MTOraM OCBOEHMS OUCUMNNHBI 1 y4ebHO-MeToanYeckoe obecrneyeHne caMmocToaTebHOWM paboThbl
CTYLEHTOB

7. Ilntepatypa
8. IHTepHeT-pecypchbl
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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 ancumnnnHbl paspaboTan(a)(n) LoueHT, K.H. (poueHT) Axtamos P.B. kadeapa
TEOPETMNYECKON KNOEPHETUKMN OTAENEHNE (DyHAAMEHTANBHON NHAOPMATUKM N UHCPOPMALIMOHHbIX
TexHonorun , Raouf.Akhtiamov@kpfu.ru ; noueHT, K.H. (noueHT) bByxapaes H.P. kacenpa
TEXHONOrMM NPOrpamMMmMpPoOBaHnNs OTaeneHne oyHaaMeHTanbHOM NHGPOPMATUKN 1 MHAPOPMALNOHHbIX
TexHonorun , boukharay@gmail.com ; Camutos P.K.

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenb KypcCa - BBECTU B KPYyr NOHATUIA 1 3a4a4 NHApopMaTUKKN, CBA3AHHbIX C I'Ip06f|eMaMVI
WHPOpPMaLIMOHHOro MOAENNPOBaHUS 06beKkToB I'Ipe,EI.MeTHOVI obnactu cpencrteamMm A3blkOB
nporpamMmmnpoBaHnA 1 o6pa60T|<|/| OaHHbIX C MOMOLLbIO BbIYMCNNTENbHbIX MAWWH. 3agada Kypca
COCTOUT B Bblpa6OTKe Yy CTYAEHTOB HaBblKOB NCMOJIb30BaHNA CTPYKTYP OaHHbIX 1 METOO0B
pa3p8.60TKVI anropmTMoB Ha npuMmepe Knaccn4eCkmnx anropnTtmon 06p8.60TKVI OaHHbIX, BBECTU
NOHATUSA O oOpManbHOM NMpeacTaBneHnn anropnuTMOB, X CIIOXHOCTU U 06 9BM kak ucrnonHutensax
anropmTMosB.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoOro o6pasoBaHus

HaHHas yuebHas aucuunnuHa BkntodeHa B pasgen "b62.B.1 ObwenpogeccnoHanbHblin" OCHOBHOW
obpasosaTtenbHol nporpammbl 010400.62 MprknanHas MmatemaTka n MHopMaTuka nu 0THOCKTCS K
BapuaTtusHom yactn. OcsavBaeTcs Ha 2 Kypce, 3 ceMecTp.

JaHHas aucumnanHa oTHOCMTCS K 06LenpodecCoHanbHbIM AUCLMMAVHAM.

YnTaetcsa Ha 2 Kypce B 3 ceMecTpe ANs CTyAeHTOB obyyatowmxcs no HanpasneHuto "MpuknagHas
maremaruvka v nHpopmarmka".

3yyeHne ocHOBbIBAETCS Ha pe3ynbTatax ndydyeHns aucumnamH "OCHOBbI MHpOpMaTUKK'.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
AK-1 CNOCOBHOCTb AEMOHCTPaLMM obLeHay4HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MateMaTukn n nH
(MPOCHECCUOHANbHBIE ecTecTBe ayk, Matematu CpOpMaTVIKVI,VI'IOHVIMaHI/Ie
KOMMETEHLN) OCHOBHbIX (DaKTOB, KOHLEMNLMiA, MPUHLIMNOB TEOPUIA, CBA3aHHbIX
C NpUKNagHoONn MatemMaTukom N NHPOPMaTUKON;
MnK-2 CNoCcobHOCTb NprobpeTaTb HOBbIE HAYYHbIE U
(NMpodheccmoHanbHble npogoeccmoHanbHble 3HaHUS, UICNONb3YS COBPEMEHHbIE
KOMNeTeHLmm) obpasoBaTtesibHble M MUHPOPMALIMOHHbIE TEXHONOMUN;
MK-6 CMOCOBHOCTb OCYLECTBASATL LieNleHanpaBieHHblin MoOUCK
(npodhbeccmoHanbHble NHApOPMaLNKN O HOBEMWMX HAYYHbIX N TEXHONOIMYECKUX
KoMneTeHuunn) OOCTUXEHUSAX B ceT VIHTEPHET 1 N3 Apyrnx NCTOYHNKOB;
K-8 CnocobHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHUN 1
nocnencTeBusx CBOEn n NOHANbHOM OEATENbHOCTHN
(NDOMECCHOHANbHbIE ocnenc CBOei NpodpeccroHanbHOW OeaTeNbHOCTHY C
y4eTOM coumasbHbIX, NPOJPECCUOHASbHBIX N 3TUHECKMX
KOMMNeTeHuunm) -
no3nLniA;
CcnocobHOCTb pewaTtb 3a4a4v NPON3BOACTBEHHON 1
MNK-9 TEXHONOrMYeCKon OesATeNbHOCTM Ha NPogeccnoHanbHOM
(npodbeccmoHanbHble YPOBHe, BKNtOYast: pa3paboTky anropuTMUYECKUX n
KoMMneTeHuunn) NPOrpamMMHbIX pewweHnii B 06nacT CUCTEMHOIO 1 NPUKaLHOMo
NporpamMMpoBaHns;
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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.

Pacwuucposka
Lincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK-12 y
crnocobHocTb paboTaTtb ¢ nHdopmaumeii B rnobanbHbIX
(ObuwekynbTypHbie KOMMbIOTEPHbIX CETAX
KOMNeTeHLmm) P '
AK-10 CMOCOOHOCTb MPUMEHSTb B MPOCPECCUNOHANBHON AEeATENIbHOCTU
COBPEMEHHbIE A3bIKK NPOrPaMMUPOBaHMS U A3blk 6a3 AaHHbIX,
(npodbeccmoHanbHble 616
KOMMETEHLIN) onepaumnoHHbIE CUCTEMBI, ANEKTPOHHbIE BMBIMOTEKMN 1 NaKeTb
Nporpamm, CEeTEBbIE TEXHOMNOTNN;

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MOHSTUS U METOIbl COBPEMEHHOIO 3Tana passuTust paspaboTkn NporpamMMHOro
obecneyeHus

2. DONIXEH yMeTb:
NPUMEHATb OCBOEHHbIE MOHATUS U METObl B NPOJPECCUOHANBHON AEeATENbHOCTU
3. [ONXeH BnageTb:

6a30BbIMU 3HAHNSIMU 1 NPAKTUYECKUMM HABbIKaMn COBPEMEHHOMO 3Tana MeTonoB pa3paboTku
nporpaMmHoro obecneyeHns

4. NOnXeH OeMOHCTPUPOBAaTb CNOCOOHOCTb Y FOTOBHOCTb:
OCHOBHbIE MPUHLMMbBI TEXHONOrMK pa3paboTky Nporpamm.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

OPWEHTNPOBATLCS B COCTaBE, 0COBEHHOCTSIX, MPENMYLLECTBAX N HeJOCTaTKax OCHOBHbIX Napaaunrm
(cTunein) NnporpamMMmMpoBaHmS.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

TEOPETUYECKMMYM 3HAHUSIMI O KOHLIENUUW TUMA OaHHbIX U MexaHn3Max abcTpakumm OaHHbIX 1
npoLeccos, 0 MeTofax pa3paboTku anropMTMOB pPeLIeHMs 3aa4 U OCHOBaxX aHanm3a anropuTMoB.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

HaBbIKW anropuTMM3auunmn 3agay 1 MCNonb3oBaHMs MexaHM3MoB abcTpakumm B paspaboTtke
nporpamm.

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0EMKOCTb ANCLMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUNMINHBI: 9K3aMeEH B 3 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yOo0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl Mo AucuMNIMHe/ MORYNIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS
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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.

Buabl v yachbl
ayauTopHOM paborThbl,
Pasnen MX TPYAO0EMKOCTb
N OucumnnmnHbl/ CemecTp c';;‘:‘ﬁ:;'al (B yacax) TeK"’(':)"':T%ﬁ::‘pr'
Monyns MNpakrtu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATNA paﬁoTbl
1 Tema 1. OB bEKTHAA MOLE/b B 3 9 0 0 YCTHbIN onpoc
" (MPOrPAMMUPOBAHUN.
Tema 2.
5 NOrnNKO-ANrEbPAHECKA4A 3 9 0 0 YCTHbI onpoc
"IMOLEJIb B
MPOrPAMMNPOBAHUN.
Tema 3. A3bIK KoHTpOnLHas
3. |CTPYKTYPUPOBAHHbIX 3 9 0 0 $CTHbIM -
3AMNPOCOB SQL. P
Tema 4. o
4. MAWVHHO-OPUEHTMPOBAHHOE | 3 9 0 o |YCTHbIA OnpocC
NMPOrPAMMNPOBAHUME.
Tema 5. TEOPETUHECKAA U KoHTponbHas
5. [IPAKTUHECKASH 3 9 0 0 paboTa
" IPEAJIM3YEMOCTb YCTHbIN onpoc
AITTOPUTMOB.
6 Tema 6. BbIHNCJTUTEJIbHAA 3 9 0 0 YCTHbIN onpoc
" ICNOXHOCTb AJITTOPNTMOB
. [Tema . ITtoroeas dpopma KOHTpoONs 3 0 0 0 OK3ameH
WNtoro 54 0 0

4.2 CopepxaHvue oUCLUNMUHDI

Tema 1. OB BEKTHASA MOLOE/1b B MPOrPAMMUPOBAHUMN.

NeKLuMoHHoe 3aHsiThe (9 yaca(os)):

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

00 bEKTHO-OPMEHTUPOBAHHOIO aHanmaa. Knaccol 1 06bekThl. [lons u cBocTBa, METOObI 1 COObITUS,
KOHCTPYKTOpPbI N AECTPYKTOPbl. BasoBas cemaHTvKa KnaccoB Kak abCTPaKTHbIX TUMOB AAHHbIX.
WHkancynaums, HacnegosaHue v NoMMopgusm.

Tema 2. NIOTMKO-ANNMTEBPAUYECKAY MOOEJIb B MPOrPAMMUPOBAHUMN.

JNIeKLMOHHOe 3aHsiTne (9 4yaca(os)):

basbl gaHHbIX Kak annapar MHOOPMaLMOHHOro MoaenuposaHus. Moaenb AaHHbIX Kak paclmpeHne
KoHuenuunn abeTpakTHoro Trna. OCHOBHbIE MOHATUS PENSLNOHHON MOAENN AaHHbIX ? Tabnuubl
(nons, CTPOKW, KOMOHKM U UX TUMbI), KNKOYM Tabnuubl, OTHOWEHNS Mexay Tabnuuamm, orpaHnyeHns
LLeNOCTHOCTH (YCNoBUS NpaBmnbHOCTM) 6a3bl AaHHbIX U onepaLmn MaHUNynMpoBaH1s OaHHbLIMU.
Tema 3. 13blK CTPYKTYPUPOBAHHbIX 3AMPOCOB SQL.

JNeKLMoHHoe 3aHsiTue (9 Jaca(os)):

Cpenctsa onpeneneHns gaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpegeneHune Tuna KONoHOK, MEPBUYHOrO KNto4a U orpaHnyYeHnii LenoCTHOCTM Mo CTPOKaM,
KONOHKaM 1 MexTabnunyHbimM cBs3sM. CpecTBa MaHUNyNMPOBaHNS AaHHbIMU. BasoBble npeavkarbl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHne n coeanHeHne Tabnuu,
rpynnupoBKa v rpynnosble (arperaTHble) oyHKLMK, NpeaukaTbl ¢ nog3anpocamu.

Tema 4. MALULMHHO-OPMEHTUPOBAHHOE NMPOrPAMMUPOBAHME.

PerncrpaumnoHHblii Homep 932214 DAEKTPOHHEH
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NeKunoHHoe 3aHsiTne (9 4yaca(os)):

BasoBas Moaenb BbIYMCIIUTENS, ONepaTop Nepexona v NnoMeveHHble onepartopsbl. JekoMnosnums
BblPaXEHWI, CTPYKTYP AaHHbIX U CTPYKTYp ynpaeneHus. MpeactaBneHne gaHHbix 6a3oBoro tmna,
CCbINOYHOE MMEHOBaHVeE (agpecauunst) AaHHbIX U AeAcTBMn-koMaHa. CTpyKTypa BblYUCAUTENBHOM
MallVHbl U X048 NPOLLECCOB.

Tema 5. TEOPETUYECKASA U MPAKTUYECKASA PEAJIUYEMOCTb AJITOPUTMOB.
neKuMnoHHoe 3aHsiTne (9 yaca(os)):

MoHsATNE 06 anropUTMNYECKON NONHOTE U aNroOPUTMUYECKO HepaspewmnMocT. dyHaoamMeHTanbHble
NpUMepbl HepaspewwmnMbix Npobnem.

Tema 6. BbIYUCJTUTEJIbHASA CITOXKHOCTb AITOPUTMOB
JNeKLMoHHoe 3aHsiTne (9 4aca(os)):

BepxHue, cpegHue n HUXHue (aCUMNTOTUYECKME) OLEHKN. AHaNM3 CNOXHOCTU Ha NpuMepe
Knaccunyeckmnx anropnutMoB COpTUPOBKK 1 noucka. P n NP knaccbl CIOXHOCTW.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

dopmbl
Hepe- Buabi Tpyno-
N Pasgnen Ce- | ns camoCTosTeNIbHOMN emkoctb| KOHTPONA
OUCLMMNIVHBI mMecTp| ceme pabotbi (B :3 :nicl_: :I;I
cTpa CTYAEHTOB yacax) pa6oTLl
Tema 1.
1 OBbEKTHAA 3 NoAroToBka K yCTHOMY Orpocy 9 YCTHbIN
"IMOLE/JIb B onpoc
NMPOrPAMMNPOBAHWNI.
Tema 2.
5 ﬂOI'VIKO-AJ'II'EEPAI/g—IECKASl NoAroToBka K yCTHOMY Orpocy 9 YCTHbIN
"MOLEJb B onpoc
NMPOrPAMMMNPOBAHNIAL
KOHTPO/b;
Tema 3. 43blK o
. CTPYKTYPI/IPOBAHIEJ’I:IK NOAroToBKa K KOHTPO/bHON paboTe 4 ;:gma
" [BAMNPOCOB SQL. ~
NoAroToBKa K YCTHOMY Onpocy 5  |yCTHbIN
onpoc
Tema 4. o
4. MALIMHHO-OPVEHTFAOBAHAGEOTOBKa K yeTHOMY onpocy g [CTHEM
NPOrPAMMUPOBAHUE . onpoc
Tema 5. KOHTPO/b;
TEOPETUHECKAA NOAroToBKa K KOHTPOMbHON paboTe 4 [|Has
5 Y 3 pabota
NMPAKTUNYECKAA
PEAJTM3YEMOCTb NOAroToBKa K YCTHOMY Orpocy 5 YCTHbI
AJTTOPNTMOB. onpoc
Tema 6.
6 BbIHNCJTUTEJIbH AQB NOAroToBKa K yCTHOMY OMpocCy 9 YCTHbI
" |ICNOXHOCTb onpoc
AJTTOPNTMOB
NToro 54

5. O6pa3oBartenbHble TEXHONOrUU, BK/IHOYAA MHTEPaKTUBHbIE POpPMbl 06yUYeHUs

Oby4eHne NnponucxoamT B OOpPMe NEKLIMOHHBIX 3aHSATUI, @ TaKXXe CaMOCTOsITENbHON paboThl
CTYOEHTOB.
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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 nanaraetcst Ha nekumsx. MNpryem KOHCNEKT NeKUniA, KOTOPbI OCTaeTcs y
CTyAeHTa B pe3y/bTaTe NpocyWmBaHNa NeKLUMN He MOXET 3aMeHNTb y4ebHrK. Ero uenb -
POPMYNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6onee NoapPobHbIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha [1Be KaTeropumn: HeobXoAMMbIA ANs CAAYM 9K3aMeHa MUHUMYM U OONOMHUTENbHAS
nuTeparypa.

CamocTosaTenbHas pabota npeanonaraeT BbiMOMHEHME AOMaLWHKX paboT. MNpakTuyeckne 3anaHus,
BbIMOMHEHHbIE B ayAUTOPUM, MPeAHa3HauYeHbl 418 ykasaHus obwmnx MeTOL0B pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NLWb B Pe3yNbTaTte CaMOCTOSTENIbHON paboThl.

KpOMe TOro, CaMocCTosTENNIbHas pa60Ta BK/IlO4HaeT NoaroToBKy K 3K3aMeHy. I'IpM noarotToBke K coave
9K3aMeHa Becb 00bem pa6OTbI pekoMeHayeTcsa pacnpenenatb paBHOMEPHO NO OHAM, OTBEOEHHbIM
0N NOArOTOBKU K 9K3aMeHY, KOHTPONMNPOBAaTb KaX bl IEHb BbIMONHEHNS pa6OTbI. ﬂque, ecnn
MO>XHO nepesbIiNnONHNTb nnaH. Torpa Bcerna 6y,u.eT pe3epB BpeEMEHMN.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OBBEKTHAA MOOE/Ib B MTPOrPAMMUPOBAHUW.

YCTHbIV ONPOC , NPUMEPHbIE BOMPOCHI:

MoHaTe moayns. JlokanbHble 1 rnobanbHble, MHKaNCYIMPOBaHHbIE N UHTEPHENCHbIE S3bIKOBbIE
06bekTbl. OnncaHus, obnactn OencTens 1 npaswnna BUAMMOCTU. [MoHsTNE

06 bEKTHO-OPMEHTNPOBAHHOrO aHanmaa. Knaccol 1 06bekThl. [1ons u cBocTBa, METOAbI 1 CODbITUS,
KOHCTPYKTOPbI U AeCTpyKTOopbl. BasoBas cemaHTuka KnaccoB Kak abCTPaKTHbIX TUMOB AAHHbIX.
WNHkancynaums, HacnenoBaHme v NonvMmMopanam.

Tema 2. JIOTUKO-AJNIFTEBPANYECKAS MOLOEJIb B MPOrPAMMUPOBAHUMN.

YCTHbIA ONPOC , MPMMEPHbIE BOMPOCHI:

Basbl gaHHbIX Kak annapaT MHOPMaUMOHHOro MogennpoBaHms. Mooenb AaHHbIX Kak paclumpeHme
KoHuenuun abcTpakTHoro Tuna. OCHOBHbIE MOHATUS PENSLMOHHOM MOLENN AaHHbIX ? Tabnuubl
(nons, CTPOKW, KONOHKM U NX TWMbl), KNOYM Tabnnubl, OTHOWEHNS Mexay Tabnuuamum, orpaHnyeHns
LLeNOCTHOCTN (YCNoBUS NpaBuibHOCTM) 6asbl AaHHbIX M onepaLmmn MaHUNynMpoBaH1s JaHHbLIMU.
Tema 3. A43blK CTPYKTYPUPOBAHHbIX 3ANMPOCOB SQL.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

BbibpaTtb NpoaaBLOB, KOTOPbIE MOJIOXE MO MEHbLUIE Mepe 04HOro U3 CBOMX nokynatenei. Boibpatb
NPOLaBLIOB, KOTOPbIE MONOXE (B CPeOHEM) BCEX CBOMX MOKynartenein

YCTHbI ONPOC , NPUMEPHbIE BONPOCHI:

CpencTea onpeneneHns oaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpeneneHune Tmna KoMoHOK, NEPBUYHOrO KNo4a U OrpaHnNYeHnin LenoCcTHOCTM NO CTPOKaM,
KONOHKaM 1 MexTtabnnyHbim cBa3aM. CpencTea MaHWNynMpoBaHUa AaHHbIMU. BasoBble npeavkarsl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHune n coeanHeHne Tabnuu,
rpynnmpoBKa v rpynnoBble (arperatHble) PyHKUMK, NpeankaTbl ¢ noa3anpocamu.

Tema 4. MALULMUHHO-OPUEHTUPOBAHHOE NPOrPAMMUPOBAHME.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BasoBas Moaenb BbIYMCIMTENS, ONepaTop Nepexona v NnoMeYeHHble oneparopsbl. JekoMnosnums
BbIPaXEHWI, CTPYKTYP AaHHbIX 1 CTPYKTYp ynpaeneHus. MpeactaBneHne gaHHbix 6a3oBoro tmna,
CCbINOYHOE MMEHOBaHVe (agpecauunst) AaHHbIX U AeicTBMn-koMaHa. CTpyKTypa BblYUCAUTENBHOM
MallVHbl U X048 NPOLLECCOB.

Tema 5. TEOPETUYECKASA U NPAKTUYECKASA PEAJTUSYEMOCTb AITOPUTMOB.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

KETPOHHBH
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. 3apatb knacc Vector. Onpegnenntb nons ( private ): paamepHoCTb ykasartenb Ha maccue. Metogpbl (
public) KOHCTPYKTOP C OAHUM NapaMeTpPoM Pa3MepHOCTb KOHCTPYKTOP C ABYMS napameTtpamu
Pa3MepHOCTb M yKa3aTeNb Ha MacCuB OECTPYKTOp nokasaTb 06 BbEKT neperpyska oneparopa+ -
CNoXeHve BeKTOPOB neperpyska orneparopa - - pa3HOCTb BEKTOPOB reperpyska oneparopa *
-YMHOXEHME BEKTOpa Ha AEeNCTBUTENbHOE YMCNO crpasa B nporpamme peannsosatb METOAbI Knacca.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

MoHATME 06 anropuUTMNYECKOR NONHOTE W anropUTMNYECKON HepaspewnmocT. dyHaameHTanbHble
NpuMepbl HepaspeLwnMbIX NPobnem.

Tema 6. BbIYHUCJTIUTEJIbHASA CNTOXKHOCTb AJITOPUTMOB
YCTHbIA ONpocC , NPUMepPHbIe BOMPOCHI:

BepxHue, cpegHue n HUXHue (aCUMNTOTUYECKME) OLEHKN. AHaNN3 CNOXHOCTU Ha NpuMepe
Knaccunyeckmnx anropnutMoB COpTUPOBKK 1 noucka. P n NP knaccbl CIOXHOCTW.

UtoroBas ¢popmMa KOHTponsi
9K3aMeH (B 3 cemecTpe)

MpvMepHbIe BONPOCHI K UTOrOBOM OOPME KOHTPONS
Mo maHHOW AucuMnNanHe NpPeLycMOTPEHO NPOBEeAEHNE aK3aMeHa.
BUNTETbI K 9K3AMEHAM

WNHgpopmatuka, 3. 1
BeeLneHve B pensiunoHHble 6a3bl aHHbIX.

DB1. O6bekTbl 1 B3anMOCBSA3M Kak oTHoweHus. ER-aonarpammbl. Knaccndmkaums oTHOWEHWIA.
Poautenbckas n novepHas Tabnuubi.

DB2 HasuraumoHHbI 1 pensiumMoHHbIn nogxon Kk bIl. Peanusauns ceasen Knio4yeBbiMu
Bblp2XEHUSIMU; NEePBUYHbBIE N BHEWHNE KNo4u. KoMnosnums (CoeamnHeHne) OTHOWEHWI NO KIToYy.

DB3 lNMpoekTtuposaHune B kak nekomMnosnuns oTHoweHun. HopmanbHble popmbl B,

DB4 Moaudukauusa 6. HapyweHuns uenoctHoctn B, yposHs nonsa n 3anncu. CebinoyHas
LIENOCTHOCTb.

DB5 9Bontoumsa ceteBbix B - XoCT-TepMuHan, goann-cepeep, KIMEHT-cepsep 1 3-ypoBHeBas
apxutekTtypa. Onpenenexve B/.

DB6 HeknapatuBHbiin 83k SQL kak ctaHOapT KoMMyHukaumm B ceTeBbix BI. Ctpyktypa SQL.
Moobsi3bika onpeneneHns cTpykTypbl AaHHbix DDL - co3gaHune Tabnuuy n MHOEKCOB.

DB7 Moabsasbik moandmkaumm gaHHbix DML. KomaHabl insert, delete u update.

DB8 KomaHaa Select. Obsi3aTenbHble napameTpbl 1 onumsa where. basosble npennkatsl SQL.

DB9 Bribopka 13 nekapToBbIx Mpou3BeaeHuii U cteneHeln. PaspelueHne Konama3nm NMeH -
KBaNnMuULUMpoBaHHble (NMonHble) MeHa 1 annackl. Onums Join - BapuaHTbl coeanHeHns Tabnuu.

DB10 Npynnupoeka v rpynnoeble BblyncneHuns. Onuumn Group By, Having n arperatHble doyHKUUN.

DB11 Onuwmu Order By, All/Distinct. O6beanHeHne 3anpocoB - onums union.

KETPOHHBH
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DB12 BnoxeHHble noasanpocsl. MNpeavkatbl ¢ BbIoopkoit. COOTHECEHHbIE 1 HECOOTHECEHHbIE
noasanpocsl.

DB13 NpencTaBneHns kak nHTepdeinc aaHHbix. Co3paHune npencrtaeneHmin B kak obpaweHue
nekomnoauumm. NMpobnembl HEOAHO3HAYHOCT MOAMCUKALMKN NpeacTaBneHuii. NMpeacTaBneHns B
apxutekType "KnmeHT-cepsep".

DB14 TpaHcakumm Kak paclmpeHne ceMaHTuky npouenyp. KomaHabl noanepXku TpaHcakuui.
MoHsTns Bychepmsaumm n 6nokmposaHuns. Mpumepbl TpaHCaKLWA.

WHdpopmartuka, 3. 2
Beenenune B OOIN.

OP1 OOIT kak onepupoBaHue Tunamm. CemaHTmka KnaccoB Kak UMeHOBaHHbIX TMNoB. CUHTaKcmc
onpegneneHuns knaccos. Nona n metonbl. KOHCTPYKTOPbLI U OECTPYKTOPbI.

OP2 VHkancynsiums kak oTHocuTenbHasa nokanmaaums. CokpbiTUe OT nonb3osarens - onuuu private
n public. [laHHble KaK OyHKLMK 00CTyna, CBOMCTBA KaK NpeacTasfneHns (MHTepgenc) AaHHbIX.

OP3 HacnepnosaHue peanuaaumm Kak yTO4HEHME CeMaHTUkmM Tuna. lNononHeHne n
nepeonpeneneHne metonos. CokpbITUE peannsauumn oT 4pyroro NpoekTUPOBLLMKa KNacCoB - onuus
protected.

OP4 lMonnumopunam Kak yTO4HEHNE CEMAHTUKKN TUNa nepeMeHHon. lnHammyeckmne MetTonpbl kak
nogaepxka nonuMmopdgomama - onuuu static, dynamic/virtual

OPS5 lNpobnema MHOXECTBEHHOCTU nepapxuii. "CMMMeTprnYHoOe" peleHne - arperarbl (1eKkapToBbl
npou3BeneHns knaccos). "ACCMMETPUYHOE" peleHe - UMEHOBAHHbIE NHTepdoenchbl. HacnenosaHme
NHTeppeinca (KOMNOHEHTHbIM NOAX04).

OP6 CucteMbl CO CNOXHbIM NOBeOEHMEM - NpobneMa onncaHns B3anMoaencTBnst MHOTMX
06BbEKTOB/CYyOBEKTOB B COBPEMEHHOM NMPOrpamMMnpoBaHnn. ABToMatHble Mmoaenu. MNMoTokn Kak
reHepaTopbl U NMPUEMHUKN coobLWeHNiA. "TpuBmanbHoe" noBeaeHune.

OP7 HeTtpusnanbHoe - nameH4mBoe nosenexHme. Astomatel Munm kak 06paboTymki coobLLeHWiA.
CamoonpegaeneHune Yepes nokanabHoe CocTosiHne (obpaTHas CBA3b).

OP8 "NHTennekTyanbHoe" NoBeaeHNe kak camoonpeaeneHune Yepes rnobanbHoe CoCTosiHME
BHeWwHew cpenbl. JIeHTbl 1 MalnHbl TelopuHra. PaclumpeHHbii Tesanc Yepya-TbiopuHra.

OP9 CobbiTns kak npeaukatbl. Bnok-cxembl kak ceMaHTU4Yeckme aBToMathbl. 3 HOpMasbHble OOPMbl
anropntMoB. CoBbITUIAHBIA CTUNb B NPOLIEAYPHOM NPOrpaMMMpPOBaHUN - ynpaBneHne daHHbIMK (Ha
npumepe).

OP10 CobbiTuitHoe nporpammmpoBaHune B OOTI. [NporpamMmbl Kak TN OaHHbIX U MHTEpPAIENc
nonb3oBaTtens. CobbiTs BHEWHNE U BHYTPeHHWe. BapraHTtbl aenernposaHms 06paboTku
CO0bLWeHNIA.
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OP11 CobbiTus kak uckntodeHms. Obpabotka ncknodeHnii B Object Pascal.

3anaum ak3ameHa 3 cemecTpa.
CybL.

3apayv no CYBI - 2 Tunos.

B 3apayax nepsoro TMna npegnaraeTcs Hanucatb KomaHnay sidbika SQL, pewatoLlyto HEKOTOPYHO
MOCTaBNIEHHYIO HA ECTECTBEHHOM sA3blke 3aaady. HensbexHas npu aToM HEOLHO3HAYHOCTb, Kak
06bl4HO TpaKTyeTCst B NONb3y ak3ameHyemoro. CkaxeM, "Boibpatb Hgopmaumto o npoaasLax?”
MOXET 03HayaTb BbIOOPKY 3HAYEHMS KNoYa, BCeX (*) MM HEKOTOPOI COBOKYMHOCTW NOMei 0aHOM
Tabnuubl Salesmen, NoNHON MHCpopMaLIMK O NpoAaBLaX, BKIOYAtOLWen MHopMaLmMio 0 NokynaTensx
LAHHOro Npojasua, CoenaHHbIX UMK MOKyNKax U ToBapax 1 npoy. HesiBHO npennonaraetcst
CMHTaKCM4eckn Hambonee NpPoCToiA, T.e. - NEPBbIA UV BTOPOI 13 NEPEYNCNIEHHbIX BAPUAHTOB.

B 3apavax BTOporo tvna npeanaraeTcs peanu3oBartb 3afaHHyto komaHay SQL kak o6paboTtky
(obannos B TEpMUHAX npoLeaypHoro nporpammmposaHuns (T.e. B [ackane). Noxanyin, eauHCTBEHHAs
BO3HMKalOLWasa Npu 3TOM CylecTBeHHas npobnema - aodeKTMBHASA, OLHOMPOXOAHAA peann3aums
npegnonaraeT HanuM4mue onpeneneHHoro nopsaaka KoMnoHeHT, Ho lNackanb He nogaepxusaeTt
MOHATUS NOrMYeCcKOoro (UHaMM4eckoro, U3MeHseMoro) nopsiaka (T1.e. nHaekcos). [lotomy - npu
peWweHnn Npeanonaraem, 4YTo KOMNOHEHTBI PACMONOXEHbI "Tak, Kak MHE HYXHO, Kak Toro Tpebyert
pelweHne 3a8a4n” - T.e. TO, Hy>XHbl NOPSO0K peann3osaH uaundeckn. OnpegeneHne aToro nopsaaka
BbIHOCUTCS B KOMMEHTapWi - paBHO Kak 1 ClIOBECHAs NOCTaHOBKa 3a4a4u.

Bce 3apaun ccoinaloTcs Ha cnenytouee onpeaeneHne Tabnuu n ceasein mogenoHo b1 "3akasbl” -
CM. amarpammy. [1o cpaBHEHUIO C ONpPeneneHneM B NEKUMSX, ONS YNPOLWEHUS peleHnii nobasneHa
nnwb cBA3b "oaHM ko MHoruMm" Employee.ld=Customer.Emp_Id. ConepxaTenbHo - kaxabli
nokynatenb "npukpennen” K eAMHCTBEHHOMY 0OCNyXMBatoWeMy ero npoaasLy, 4TO ECTECTBEHHO -
CKaxeM, Ans onToBbIX PUPM.

3agayv nepsoro Tmna.

DB 1.1 CocTtaBuTb yNopsaaoYEHHbIR N0 MMEHaM 1 gaTtaMm poXAeHUS CAMCOK MONObIX NoKynaTenei.

3necb "Mononon" = poguncsa nosgHee 1980 r.

DB 1.2
Bbibpatb BClo MHCpopMauMIo 0 napax "npoaasel, - ero nokynatenb”, XuBYLLNX B pa3HbIX FOPOAaXx.

DB 1.3 Bbibpatb BClO MHGOPMALIMIO O Napax "NpoLaBeLl - He ero NokKynatenb", XMBYLWMX B OL4HOM
ropoge.

DB 1.4 BbibpaTtb NpoaaBLoB, BCE NOKynaTeny KOTOPbIX XUBYT B OOHOM ropoje.

DB 1.5 Bbibpatb NpoaaBLOB, BCe NOKynaTenu KOTopbiX XMBYT B TOM X€ CaMOM ropoae (410 1
nponaseLl).

DB 1.6 BbibpaTtb NpoaaBLOB, Y KOTOPbIX CyWEeCTBYIOT MOKYNaTenu, X1ByLwme B TOM Xe CaMoM ropoae
(4To M Nponasen,).

DB 1.7 BbibpaTtb NpoaaBLOB, Y KOTOPbIX ECTb MO MEHbLUE Mepe AeCSATOK NokynaTenen, Xnsywme B
TOM X€e CaMOM ropofe (410 1 npoaased).

DB 1.8 Bbibpatb npoaaBLoB, obcnyxmBlumx (3a Bce Bpemsi) bonee 100 nokynartenei.

DB 1.9 Buibpatb nponasuoB, 06CnyXmBLIMX 3a Tekywmin Mmecsy, 6onee 100 nokynatenei.
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DB 1.10 Beibpatb nponaBsLOB, KOTOPbIE MONOXE (B CPELHEM) BCEX MOKynaTene.

DB 1.11 BbibpaTb NpoaaBLIOB, KOTOPbIE MOMOXE KaXA40ro U3 nokynatenei.

DB 1.12 BbibpaTtb NpoaaBLIOB, KOTOPbIE MOMIOXE MO MEHbLIEV MEPE OLHOrO N3 CBOWUX NOKynaTenei.

DB 1.13 BbibpaTb NpoaaBLOB, KOTOPbIE MONOXE (B CPEOHEM) BCEX CBOMX MOKyNaTenei.

DB 1.14 BbibpaTtb npoaasLeB, KOTOPbIE MOMIOXE BCEX MOKynaTenei, XUBYLLMX B TOM Xe ropoae.

DB 1.15 BbibpaTb napbl npoaaBLeB-3eMisikoB. [ybnvkaTtbl B BbIOOPKY He BKOYATD.

DB 1.16 CocTtaBuTb CANCOK "thaMunms-so3pacT” KasaHCKMX nokynartenen n npoaasues.

DB 1.17 Bbuncnutb cpenHuii BO3pacT COBEPLIEHHONETHMX NoKynarenen, no roponam.

DB 1.18 CocTtaBnTb CNMCOK "ropof - cpefHuii Bo3pacT nokynarener no ropoay". PeaynbTtatbl BHE
nHtepsana (18-55) He Bkno4aThb.

DB 1.19 YBennuntb BABOE KOMUCCUOHHbIE npoaasuam, BCe nokynartenan KotopbiX XMNBYT BHE KazaHu.

DB 1.20 Ypanutb nHcbopMaLuto o0 nokynaTensx, He CAenasBWwmnx 3a TeKyLWUid rof HU OAHOM NOKYMKK.

3agaym BTOpOro Tuna.

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.Id)

DB 2.6

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

E
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DB 2.7

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

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')
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DB 2.20

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

3afaqn aKk3ameHa 3 cemecTpa.
OOrl.

Ha nene, Bce npeagnaraemble 3agadvu - 3agaqyn aKk3amMeHa 2 ceMmecTpa. ﬂpeunaraeTCH nnub
0popMUTb UX B CTUNE 006 BEKTHOIO nporpamMmmnpoBaHuns. lMocnenHee, B KAHOHNYECKOM NMOHMMAHWN,
KakK N3BeCTHO, npennonaraet onncaHmne

1) CTpoeHus - B TEpMMHAX UHKaMNCYNsiLmMs-HacnenoBaHne-noanMMopgunam
2) MoBepneHus - B TepMrHax 06paboTkm coobLieHni
CopepxarenbHo, 3HaHWe 1, N0 He0BX0AMMOCTM 1 BO3MOXHOCTU, 06 bSACHEHUE NPELNOXEHHbIX

PELWEHNIA B TEPMUHAX COOTBETCTBYIOWMX NOHATUI - NoNMMopdonam, obpaboTka coobeHnin n
NHTEPENC - HE TONbKO NPUBETCTBYETCS, HO 1 HESIBHO NpeanonaraeTcs.

CDaKTI/I‘-IGCKVI/q:)OpMa}'IbHO XKe, ONnS pewenHnsa 3anayd npennaraetcd ncnonb3oBaHne Nnlb A3blKOBbIX
CcpencTs onncaHnda nHkancynaumm n HacnenosaHus. ToyHee, BCE 6e3 UCKNYeHns ncnonb3dyemblie
CTPYKTYpbI OaHHbIX - KakK aGCTpaKTHbIe, TaK 1 onpeneneHHble B Mackane npon3BodHble TUMbI -
LOOJIXHbI ObITb onpegneneHbl Kak HacnegHMKn onmncbiBaeMblX HNXE KaCCOB.

OTW Knacchl cynTaloTcs npegonpeneneHHbiM1 B HEKOTOPOM Moayne Structures, KOTopblii, B CBOKO
o4yepenb, CChIIaeTCs Ha HEKOTOpbIE onNpeaeneHns TUNoB, Haxoaswmecs B mogyne Base:

tinfo - conepXxunmoe BepLWUHBbI,

tPosition - (abcontoTHas) NO3nLMS BEPLWUHDI,

tDirection - (0THOCUTENbHOE) HaNpPaBneHne OT BEPLUUHbI

[Mpepnonaraetcs, 4TO NPOrpamMMUCT NMEET OOCTYN K MOIynto Base n MOXET MEHSATb HE TONbKO
onpenenexHune, Ho (ecnu HyXHo) 1 Ha3BaHue Tuna tinfo - ckaxewm, tListinfo, tStackinfo, tNodelnfo ans

MMEeHOBaHns cooep>XmMMoro KOMMNOHeHT Cnuncka, cteka, gepesa n T1.4. MNonobHble 3aMeHbl
OhOpMNAKTCA B BUAE KOMMEHTapuUS.

ABTOMATHI

Ol'lpe,D,eJ'IFIeMble HNXE 3aMKHYTble aBTOMAaTbl (T.e. aBToMaThbl 6e3 BXO,D,a/BbIXO,D,a) doakTn4eckm B
3afadax He NCnonb3yrTCA, HO HY>KHbI A4 NOHMaHNA orlpe,ueneHmVl, cnenywowmnx nanee.

Knacc tAutomata onucbiBaet aBTomMaThbl - CTPENOYHbIE AMarpamMbl, BEPLIMHBI KOTOPbIX MOTyT
HaxoauTcs B no3uumsx tPosition n cogepxarb 3HavyeHuns Tuna tinfo, a cTpenkn nomeyeHsbl
3Ha4veHusamm Tnna tDirection. OnHa 13 BeplWWH - HA30BEM ee root - IBHO BblAENSETCA Kak HavanbHas,
ncxonHas, "ronosa" unm "KopeHb".

HesBHO, Nnpennonaraetcs ctaH4apTHas CCbiNOYHAs peanvusaumns, HO AN MCnonb30BaHms
CYLLECTBEHHO NMLWb TO, YTO KNACC Npeanaraet cnenyowmin Habop BO3MOXHOCTEN (MHTepAIelic,
cepsuc):

1) constructor Create(RootlInfo:tinfo); - cosnaHne asTomara U3 eGUHCTBEHHOM Ha4YanbHOW BEPLINHDI
(ronoBbl, KOPHS).

2) property Info:tinfo read Getlnfo write SetInfo; - conepxnmoe Tekywen BepwmHbl (YTeHNE/3anunch)
3) property Position:tPosition read GetPosition - no3nuunsa Tekywern BepwmHbl

4) property Root:tPosition read GetRoot - no3unuus kopHeBoli BepwmHbl (Position n Root - ceoicTBa
"TONbKO ONS YTEHMSA" - HET HMKAKON HEOOXOAMMOCTN U3MEHSTb NO3NLNK BEPLWMWH - 0COOEHHO, KOPHS!)

5) function CanMove(Direction:tDirection):boolean; nposepka BO3MOXHOCTU nepexona B 3a4aHHOM
HanpaBneHun

6) procedure Move(Direction:tDirection); nepexon/casur Tekyllen BeplnHbl B 3a4aHHOM
HanpasneHun; HeonpeneneHa, ecnn CanMove=false

7) procedure Add(Direction:tDirection);
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8) procedure Delete(Direction:tDirection); - nobaBneHne n yaoaneHue nycto BEPWWHbI B 3a4aHHOM
HanpaBfeHNN NOCne TeKYLWen (M - nepen NepBo BEPWMHON, Cneayowen B 3a4aHHOM HanpaBneHun,
€Cn1 TakoBasi ecTb).

9) procedure GoTo(Position:tPosition) - nepexoa/ckadyok Ha yKkasaHHyH No3uLM0; COOTBETCTYIOW AN
BEPLMHA CTAHOBUTLCA Tekylwen. HeonpeneneHa, eCnun BepWWHbI C TAKOW NO3ULMNEN HE CYLLECTBYET.
3ameTum - BepluMHa root cywecTByeT Bcerna u He MoXeT ObiTb yaaneHa no onpenenexHunio. He nytatb
GoTo ¢ oTHOCUTENbHBLIM OBUXEHUEM - Move!

3anucu

(TpakToBKa - UMEHOBAHHbIE EKAPTOBbI MPON3BELEHNSI aBTOMATOB) ECTECTBEHHO Peann3yroTCs Kak
knaccbl 6e3 cobBCTBEHHbIX METOAOB - HO, KOHEYHO, C MeTodamu knacca tObject n onepaumer
BbIGOPKMU.

Cnucku

34ecb 1 ganee B 3afavax non Crnvckom (KOMNoHeHT Tuna tinfo) noHnmaetcsa Tun tList,
onpepensieMblin B TOMHOCTM Kak tAutomata, npu cnenyowem onpeneneHm Tuna HanpasneHui, ¢
€CTeCTBEHHOW CEMaHTUKOM

tDirection={next}; {MOXHO coBUraTbCsa TONbKO BNepem, Ha crenyowmnin}

WTak, BCe oCTanbHble NMUHENHbBIE CTPYKTYPHbIE TUMbl - MACCUBbI, dpaisnbl, CTEKU, odepeamn 1 T.n. -
peannayTcs Kak HacnegHuku tList.

Hepeebs

Knacc tTree onucbiBaeT GrHapHble OepeBbS U NpeanaraeT ToT Xe MHTepdeiic, YTo 1 aBTomaTbl, Npwu
cnenyloWeM onpeneneHnn Tuna HanpaeneHms

tDirection={left,right}; {MOXHO cOoBuraTtbCs BHU3 HANEBO N HanNpaso}

3apaun 6noka 3.
(Ecnn He xO0TUM MOPOKKM C onpefeneHneM 3HadyeHnin) nuwem npouenypbl, He Nporpammsi!

Cnucku

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

List 2. YoanuTtb n3 tekcTa t Bce BXOXOEHUS 3a0aHHOro CNoBO W. TEeKCT 1 cnoBa 3aaaHbl CMCKOM
CUMBOJIOB.

List 3. BctaBuTb 3anaHHoe ¢noBo v1 nocne Nepeoro BXOXAeHWs 3aaHHOro Cnoea v2 B JaHHOM
TekcTe t. TekCT 1 cnoea 3agaHbl CNUCKOM CYMBOJSIOB.

List 4. 3ameHNTb NepBoOe BXOXAeHME B TEKCT t 3agaHHOro cnosa vi Ha cnoso v2. TekcT 1 cnoea
3a4aHbl CNCKOM CUMBOJOB.

List 5. NpoBepuTb BXOXOEHME CnoBa B TEKCT (Kak CMOWHOro doparmMeHTa). TekcT n cnosa 3afaHbl
CMUCKOM CUMBOJIOB.

List 6. BkntounTtb anemMeHTbl 3a4aHHOro cnucka B yI'IOpS;I,D,O‘-IeHHbII7I CMNCOK, C COXpaHeHneM
ynopsaAo04eHHOCTU

List 7. BctaBnTb B CNMCOK 3a4aHHOE 3HA4YeHne X nepen KaxanbiM 3Ha4eHNEM Y
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List 8. CopTupoBka crnmcka BKIKOYEHMEM.

List 9. Nopoantb CNMCoK 13 NONOXUTENbHbLIX KOMMOHEHT OAHHOrO Crmcka.

YnopﬂuoquHble CnnCKun n coptmpoBska.

List 10. lNpoBepka ynopsaa04eHHOCTM YUCIOBOrO CNuUCKa.

List 11. HanTtn nepece4yenue 13=I1NI2 oByx ynopsoo4eHHbIX NMMHENHbIX CIUCKOB Yucen |1,12.

List 12. Haintn obbeamHerne 13=110UI2 oByx ynopsao4yeHHbIX NTMHENnHbIX cnmckos [1,12.

List 13. Hantn pasHocTb 13=11-12 nByx ynopsano4eHHbIX NTMHenHbIX cnuckos I1,12.

List 14. ObpalwweHune cnucka, npeobpasoBaHne: CNMcok ¢ CNNCOK , C U3MEHEHMEM NOopsaKa Ha
obpaTHbIl

List 15. [laH cnncok To4Yek NniockoCTH (3anncb/monspHbie KoopauHatbl). BeiacHUTL, nexar nm oHu Ha
3a4aHHoOM NpsAMON (3adaHbl KOAPPULMEHTBI IMHENHOMO ypaBHEHMS)

List 16. [JaH cnnucok To4ek nNiIoCKOCTM (3anncb/nekapToBbl KOOPAUHATLI). BbISACHWUTb, nexar M oHu
Ha OKPY>XXHOCTU 3a[aHHOro paguyca c LeHTPOM B Havane KoopamHar.

Hepesbs.

Tree 1. HainTn cymmy KOMMNOHEHT OBOVMYHOro Aepesa Hag Tunom real.

Tree 2. Bbl4MCANTb MMHMMaNbHYO KOMMOHEHTY OBOMYHOrO Aepesa Hafd TUMOM real.

Tree 3. BbisicHWTb, 0bnagaeT N1 JaHHOE [EePEBO CBONCTBOM - CyMMa KaXAoro ypoBHs 6onblue CyMMbl
npeabloywero.

Tree 4. BbiicHUTD, obnagaet nn gaHHoe nepeso CBOMCTBOM - KOMMOHEHTa Kaxooro YPOBHA bonblue
BCEX KOMMOHEHT rnpenbiayuero.

Tree 5. BbIICHUTb, SiIBNSeTCa N1 JaHHOE OepeBOo OepeBOM Moucka.

Tree 6. BbiiCHUTD, obnapgaeTt nn gaHHoe Oepeso CBOWCTBOM - Kaxaas OOo4epHAA KOMMOHEHTA
6onblle No 3Ha4YEHWUIO pO,EI,I/ITGJ'IbCKOVI.

Tree 7. [lekoanpoBaTtb TEKCT, 3anncaHHblin a3bykol mop3e. Koamposka 3aaaHa bMHapHbIM epPeBOM
OyKB.
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Tree 8. 3akoanpoatb TekCT a3bykoi mop3e. Koanposka 3agaHa buHapHbIM epeBoM OyKB.

Tree 9. lNogcuynTtarb KONMYECTBO BXOXOEHWI KaX40ro Cosa B 3a4aHHbI TEKCTOBBIN doann.
PesynbTar - nepeso KonnyecTs.

Tree 10. MNpeobpasoBatb AepeBo B CNUCOK

Tree 11. MNpeobpasoBartb CNMCOK B AEPEBO Noncka

7.1. OcHOoBHas nuTeparypa:

1.MHpopmaTtmka: Kypc nekumit. YuebHoe nocobue / E.J1. ®epotosa, A.A. Penotos. - M.: N
®OPYM: UH®PA-M, 2011. - 480 c.

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

2.MHpopmaTmka. bazosblii 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. AHgpuraHosa, A.A.TlpakTnkym no kypcy "Anroputmmsauns n nporpammmposaHune”. Hactb 1
/A.A.AHppraHoBa, T.M.MyxTtaposa. - KazaHb: KaszaHckuin rocynapctseHHbI yHusepcutet, 2008.- 96
C.

4 AnppuaHosa A.A., Myxtaposa T.M. lNpakTukym no kypcy "AnroputmMmsaums v
nporpammmpoBaHue” - yactb 1. - KazaHckuin rocygapcteeHHbin yHuBepcutet, 2008.

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

5. MHdbopmatmka: YuebHoe nocobue / Mog pen. b.E. OonHuosa, A.H. PomaHosa. - 2-e 13a.,
nepepab. n gon. - M.: Byaosckuii yuebHuk: HALL MHgopa-M, 2012. - 410 c.: 70x100 1/16. (nepennerT)
ISBN 978-5-9558-0230-5, 2500 k3.

http://www.znanium.com/bookread.php?book=263735

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

7.2. [lononHutenbHasa nuteparypa:

1.HoBukoB, ®. A. [luckpetHas matematuka ans nporpaMMmmcToB: Yyeb. nocobue / d.A.HOBMKOB. - 2 -
e nsa. - CMNé. n ap.: Mutep, 2004. - 363 c.

2.Delphi. MporpammupoBaHme Ha S3blke BLICOKOr0O ypOBHS : Yueb. ans By30B, 00y4atowmnxcs no
HanpaBneHuo NoAroT. aunnomup. cnew. "MHgpopmatuka n BbldncnutenbHas texHuka" / B.B.dapoHos
.? CIM6. n op. : Nutep, 2004 .? 639c. : nn. ? (YuyebHuk ans By3oB) .? bubnuorp.: ¢.628 .? Ang. ykas.:
€.629-639 .7 ISBN 5-8046-0008-7.

3.MHbopmaTrka 1 nporpamMmmpoBaHune : y4ebHuk ons ctyn. sy3os / E. . UctomuH, C. 1O.
Hekntopos, B. N. PomanyeHko .? CI16. : AHopeeBckuii n3a. nom, 2006 .? 248 c. ? Bubnuorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

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

7.3. UHTepHeT-pecypcChbl:
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O.KyaHeuoB. AnropuTtmbl 1 Teopus BblumcneHnia - hitp://www.intuit.ru/studies/courses/555/411/info
B./BaHHMKOB. BBegeHue B anroputmel. - http://www.intuit.ru/studies/courses/1010/320/info
O.Wsen. AnropntMmbl: NOCTpoeHMe 1 aHanua - http://wwwe.intuit.ru/studies/courses/534/390/info

NHpopmaTtrka. Basoseblii kypc: y4ebHoe nocobue ans CTyAeHTOB BbICIUMX TEXHUYECKUX Y4EeOHbIX
3aBeneHuii / nog pen. C. B. CumoHoBmya.?2-e nsa..?Cankt-lNetepbypr [u ap.]: Mutep, 2007.7639 c.
URL: http://z3950.ksu.ru/bcover/0000758670_con.pdf - URL:
http://zZ3950.ksu.ru/bcover/0000758670_con.pdf

M.®ypyrsH. AnropntMbl 1 MOOENN BblYUCAEHUI - hitp://www.intuit.ru/studies/courses/533/389/info

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)

OcBoeHune ancunnnunHbl "JononHUTeNbHbIE rnasbl I/IHCpOpMaTI/IKI/I" npeanonaraeTt NCnonb3oBaHUe
cnepyrouwero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeauiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopus
COCTOMT U3 UHTErpPUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopMaLuun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOIrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 9KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI Npenonasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 O0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060opynoBaHNeEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenongasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKUMMW, MPAKTUYECKUE
3aHATMA, Npe3eHTauun, BebrHapbl, KOHPEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAO6HON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BAHMEM B NpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe oCHaleHa WMPOKOMOIOCHbIM
LOCTYrMOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyveHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMmnbioTepbl MOAKITOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.

Y4yebHo-mMeToanyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HaNN4Yun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccurka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHnsa POCCUNCKUX PernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTeslbHOro npoLecca n3aaH1saM ¢ UCMNoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpeepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bmbnmoTeyHor cucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn cOPMMPOBaH C y4ETOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHble Nepruoanyeckme n3gaHmsa n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucteMe Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "MlaHb" BKOYAET B ce0S 9NEKTPOHHbIE BEPCUMUN KHUI U3AATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepartypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumanbHOMy KONMMYECTBY NPOCUbHbBIX HANpasneHnin ¢
cobntoaeHneM BCeEX aBTOPCKUX N CMEXHbIX NPaB.

NeKUMOHHbIE 3aHATUS NO AMCLMNINHE NPOBOASTCS B ayANTOPUM, OCHALWEHHOW LOCKONA 1
MENOM(MapKepPOM), B KOMMbIOTEPHbIX Kaccax, B MyNbTUMEANAHbIX ay ANTOPUSIX.

MNporpamma coctaeneHa B cooTBeTCTBUM C TpeboBaHnsamMm @I OC BINO u yyebHbIM nnaHom no
HanpasneHuto 010400.62 "lMprknagHasa matematvka n uHgopMaTunka" 1 npogonso NoAroToBKy
MaTtemaTnyeckoe 1 NHPOpPMaLMOHHOE 0becnevyeHne 9KOHOMUYECKON AEATENBHOCTY .
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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.

AsTop(bl):
AxtsimoB P.B.

byxapaes H.P.
CamuTos P.K.

PeueH3eHT(bl):
EHukees A.N.

PervnctpaunonHbii Homep 932214

Ctpanunua 19 n3 19.
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