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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
BapuartmeHom Yactu. Ocsameaetcsa Ha 1 kypce, 1 cemecTp.

JaHHas aucumnanHa oTHOCMTCS K 06LenpodecCoHanbHbIM AUCLMMAVHAM.
3y4eHre ocHOBbIBAeTCS Ha pe3ynbTarax ndydyeHns gucumnnuvH "OCHOBbI MHpopMaTUKN'".

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

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
AK-1 CNOCOBHOCTb AEMOHCTPaLMM obleHay4HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MaTtem
(NPOOECCHOHANbHBIE ecrtecTse ayK, MaTeMaTuk1 U MHCHOPMATIKM, MOHMaHe
KOMNETEHLWN) OCHOBHbIX (haKTOB, KOHLIENLINA, NPUHLIMMOB TEOPUI, CBA3AHHbIX
C NPVKNagHON MaTeEMATUKOM N MHGDOPMATUKON;
MnK-2 CNoCcobHOCTbL NprobpeTaTb HOBbIE HAYYHbIE U
(NMpodheccmoHanbHble npogoeccmoHanbHble 3HaHUS, UICNONb3YS COBPEMEHHbIE
KOMNeTeHLMm) obpasoBaTtesibHble M MHPOPMALIMOHHbIE TEXHONOMUN;
MK-6 CMOCOBHOCTb OCYLIECTBASATL LieNleHanpaBieHHblil MOUCK
(npodcheccunoHanbHble NHOPMALINN O HOBEMWNX HAYYHbIX N TEXHONOMMYECKUX
KOMMNeTeHumm) LOCTUXEHUSAX B ceTn VIHTEPHET 1 N3 Apyrnx NCTOYHMKOB;
K-8 CnocobHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHUN 1
nocnencTeBusx CBOEn n NOHANbHOM OEATENbHOCTHU
(NDOMECCHOHANbHbIE ocnenc CBOEN NPogPeCcCMOHaNbHON OeATeNbHOCTY C
y4eTOM coumasbHbIX, NPOJPECCUOHASbHBIX N 3TUHECKMX
KOMMNeTeHuunm) -
no3nLniA;
CcnocobHOCTb pewaTtb 3a4a4v NPON3BOACTBEHHON 1
MNK-9 TEXHONOrMYEeCKOn OesATeNbHOCTM Ha NpogeccnoHanbHOM
(npodbeccmoHanbHble YPOBHe, BKNtOYast: pa3paboTky anropuTMUYECKUX n
KOMMNeTeHL M) NPOrpamMMHbIX pewweHnii B 06nacT CUCTEMHOIO 1 NPUKIaaHOro
NporpamMmMnpoBaHuns;
OK-12 CnocobHOCTb paboTaTtb ¢ nHdopmaumeit B rnobanbHbIx
(0BuiekynbTYpHEle KOMMNbIOTEPHbBIX CETSAX
KoMMeTeHuunn) P ’
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(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

Pacwudpposka
npuobpeTtaemon KOMNETeHLUn

CMOCOBHOCTb NPUMEHSITb B NPOCPECCUMOHANBbHOM OesATEeIbHOCTU

LLndop komMneTeHLUH

MnK-1

0 COBPEMEHHbIE A3bIKM NPOrpamMMNpPOBaH1s 1 A3blkn 6a3 OaHHbIX,
(MpodheccuoHansHble onepaLMoHHbIE CUCTEMbI, ANEKTPOHHbIE BMONNOTEKM 1 NaKeTbl
KOMNeTeHLmm) P ’ P

nporpamMmMm, ceTeBble TEXHOJIOT NN,

B pesynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOHATMSA 1 METOLbl COBPEMEHHOIO 3Tana pasBuTrsa pa3paboTky NPorpaMmMHOro
obecneyeHus

2. IONXEH yMeTb:
NPUMEHSATb OCBOEHHbIE MOHATUA N METOAbI B NPOJPECCUOHaNbHOW OeATEeNbHOCTU
3. OONIXEH BnafeThb:

6a30BbIMM 3HAHMAMM U NPaAKTUYECKUMMN HABbIKAMU COBPEMEHHOMO 3Tana MeToaoB pa3paboTku
nporpamMmHoro obecrneyeHms

4. nONXeH OEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:
OCHOBHbIE NPUHLUWUIMbI TEXHOJTOTNN p8.3p8.60TKVI nporpamm.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

OpPVEHTUPOBATLCS B COCTaBE, 0COOEHHOCTSX, MPENMYLLECTBAX N HEAOCTATKax OCHOBHbIX Napaamrm
(cTvnen) nporpamMMnpoBaHUS.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

TeopeTn4HeCKMMn 3HaHNAMIM O KoOHUenunn tina OaHHbIX 1 MeXaHNU3Max aGCTpaKLI,I/II/I OaHHbIX U
npoueccos, 0 MeTonax pa3pa60TK|/| anropmnTMoB pelweHnsa 3anad n oCHoBax aHain3da anropmTMoB.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

HaBbIKV anropuTMM3aumMmn 3aaay U NCNonb30BaHNs MexaHM3MoB abcTpakumm B paspaboTke
nporpamm.

4. CTpyKTypa u conepxaHve oUCLUUNAUHBLI/ Moayns
Obwas TpyaoeMKOoCTb ANCLMMNANHBI COCTaBNSIET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS OAUCUMMINHBI: 9K3aMeH B 1 cemecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucUUNIMHe/ MOLYIO
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Paanen Hepens VX TPyRoSMoCTE Tekywine Mbl
N OvcumnnuHbl/ CemecTp (B yacax) ywme ¢oop
Monynsi cemecTpay Mpaktr-|a6opa- KOHTpoOns
neKLI,VII/I yeckue | TOpHble
3aHATUA pa60Tb|
1 Tema 1. OB bEKTHAA MOLOEJIb B 3 6 0 3 YCTHbIN onpoc
" IMPOrPAMMUPOBAHNIA.
Tema 2.
5 NOrmkoO-ANreePAN4YECKAA 3 6 0 3 YCTHbI onpoc
" IMOLOE/b B
MPOrPAMMNPOBAHNI.
Tema 3. A3bIK KoHTpOnHas
3. |CTPYKTYPUPOBAHHbIX 3 6 0 3 o onboc
3AMPOCOB SQL. P
Tema 4. y o
4. MALVHHO-OPUEHTVMPOBAHHOE | 3 6 0 3 |7eTHEIMONPOC
NMPOrPAMMNPOBAHVME.
Tema 5. TEOPETUYECKAA U KoHTponbHas
5 MPAKTUYECKASA 3 6 0 3 paboTta
" IPEAJTIMBYEMOCTb YCTHbI onpoc
ANMTOPNTMOB.
6 Tema 6. BbIHNCITUTENTIbHASA 3 6 0 3 YCTHBbI onpoc
" |ICNOXHOCTb AJTTOPNTMOB
. [Tema . ITtoroeas dgpopma KOHTpoONs 1 0 0 0 OKk3ameH
Ntoro 36 0 18

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. OB BEKTHASA MOLOENb B MPOrPAMMUPOBAHUN.
JNeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

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

06 bEeKTHO-OpPMEHTMPOBAHHOMO aHanmaa. Knaccol u 06bekTbl. [ons u cBoiicTBa, METOAbI M COBLITUS,
KOHCTPYKTOpPbI 1 AecTpyKTopbl. ba3oBas ceMaHTMKa knaccoB Kak abCcTpakTHbIX TUMOB AAHHbIX.
WHkancynsauus, HacnegosaHne 1 NoanMmMopgon3am.

naboparopHasi pabora (3 yaca(oB)):

1. Cospatb knacc Vector. Onpenenutb private nons: Ykasarenb Ha 0AHOMEPHbI MaccuB,
pasmepHoCcTb Maccmea OnpenennTb KOHCTPYKTOp 6e3 napameTpa, ¢ napameTpom. Onpenenutb
nectpyktop Onpenenntb MeToabl knacca get, set, show. lNeperpysntb onepatopb! operator+,
operator-,operator*, operator<<, operator>>

Tema 2. IOTUKO-ANITEBPANYECKASA MOOEJIb B MPOrPAMMUPOBAHUMN.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Basbl oaHHbIX Kak annapat MHOopMaLMOHHOIro MoAenpoBaHus. Mogaenb gaHHbIX Kak pacwnpeHne
KoHuenumn a6CTpaKTHOI'O Tuna. OCHOBHbIE NOHATUSA peﬂﬂLlMOHHOVI MoZenu AaHHbIX ? Tabnuupl
(I'IOJ'ISI, CTPOKW, KONMOHKN U UX TI/II'IbI), Kno4un Ta6ﬂI/ILl,bI, OTHOWEHNA MeXay T8.6)'II/ILI,8.MVI, orpaHun4yeHuns
LUEeNTOCTHOCTH (ycnosvm I'IpaBI/H'IbHOCTI/I) 6a3bl JaHHbIX 1 onepaunn MmaHnnynnpoBaHU4a oaHHbIMW.

naboparopHas pabora (3 yaca(oB)):

PervncrpaumnoHHblii Homep 9105914 DAEKTPOHHEH
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2. Cospatb knacc Matrix. Onpegenutb private nons: Ykasartenb Ha ABYMEPHbIA MAaccus ,
pa3mepHoCcTb Maccmea Onpenenntb KOHCTPYKTOP 6e3 napameTpa, ¢ napameTpom. OnpenennTb
necTtpyktop Onpegenntb MeToabl knacca get, set, show. Neperpy3nTtb onepartopsbl operator+,
operator-,operator*, operator<<, operator>>

Tema 3. 43bIK CTPYKTYPUPOBAHHbIX 3AMPOCOB SQL.
JNeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

Cpenctsa onpeneneHns gaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpeneneHne Tuna KONoHOK, NePBUYHOMO K/to4a U OrpaHnyeHnin uenoCTHOCTU MO CTPOKaM,
KONOHKaM 1 MexTabnunyHbiM cBsi3saM. CpecTBa MaHUNyNMPOBaHNS AaHHbIMU. Ba3oBble npeavkarbl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHne n coeanHeHne T1abnuu,
rpynnupoBKa v rpynnosble (arperaTHble) oyHKLMK, NpeaukaTbl C Nog3anpocamu.

naboparopHas pabora (3 4aca(oB)):

3. Cospatb knacc Complex. Onpenenutsb private nons: Re, im ? BewecTBeHHAa U MHUMas 4acTb
KomnnekcHoro yucna Onpenenutb KOHCTPYKTOp 6e3 napameTpa, ¢ napameTpoM. Onpenenntb
nectpyktop Onpenenntb MeToabl knacca get, set, show. Neperpyautb onepartopsl operator+,
operator-,operator*, operator<<, operator>>

Tema 4. MALULMUHHO-OPUEHTUPOBAHHOE NPOrPAMMUPOBAHME.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

BasoBasi Moaenb BbluMCINTENS, ONepaTop Nepexoaa U NnoMedeHHble onepaTopsbl. JekomMnosnuus
BblpaXeHWiA, CTPYKTYP OAHHbIX U CTPYKTYp ynpasneHus. NpencraeneHne naHHbIx 6a30Boro tmna,
CCbINIOYHOE MMEHOBaHME (agpecaunst) AaHHbIX 1 feicTBuii-komaHa. CTpykTypa BblYMCINTENBHOM
MalMHbI N X0 NPOLECCOB.

naboparopHas pabora (3 yaca(oB)):

CocTaBuTb CNNCOK "haMnnna-Bo3pacTt” KasaHCKUX nokynatenel n npoaasLes

Tema 5. TEOPETUUYECKASA U NMPAKTUYECKASA PEAJTUSYEMOCTb AJITOPUTMOB.
JIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

MoHATME 06 anropuUTMNYECKO NONHOTE W anropUTMUYECKON HepaspewnmocT. PyHaameHTanbHble
npuMepbl HepaspeLwnMbix Npobnem.

naboparopHas pabora (3 yaca(oB)):

CocTaBunTb CNMCOK "ropoa - CpeaHuin Bo3pacT nokynartenen no ropony". PeaynbTtatbl BHE MHTepBana
(18-55) He BkntoYaThb

Tema 6. BbIYUCJTUTEJIbHASA CITOXKHOCTb AJITOPUTMOB
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

BepxHue, cpefHme 1 HUXHNE (aCMMATOTUYECKME) OLLEHKN. AHAaNN3 CNOXHOCTW Ha npumepe
KnlacCU4eCcKmnx anroputMoB copTuposku 1 noucka. P u NP knaccbl CnoXHOCTW.

naboparopHas pabora (3 yaca(oB)):

Haitn onuHy | camoro OnMHHOrO crioBa B TEKCTE t 1 camo 3T0 CNoBo V. TeKCT 1 cnosa 3aaaHbl
CMUCKOM CUMBOJIOB.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Hene- Bunobi Tpyno- ®opmbl
Pasnen Ce- | ns CaMOCTOSATENbLHOI emkocTb| KOHTPONA
N camocTo-
BUCLUMNNNHDBI MecTp| ceme pabotbi (8 ATenLHOM
cTpa CTyeHTOB yacax) pa6oTh
Tema 1.
1 OBbEKTHAA 3 MOAroToBKa K YCTHOMY OrMpocy 9 YCTHbIN
"IMOLE/Ib B onpoc
NMPOrPAMMNPOBAHWNI.
PervncrpaumnoHHblii Homep 9105914 DAEKTPOHHEH
B] YHHBEPCHTET
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dopmbl
Hene- Buabl Tpyno-
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM €MKOCTb KO';'TP(;"’:'
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B S(I:Taen(LCH:ﬁ
cTpa CTYAEHTOB yacax) pa6oTLl
Tema 2.
5 }'IOFI/IKO-AJ'IFEBPAI%‘-IECKAH NoAroToBka K yCTHOMY Orpocy 9 YCTHbIN
"IMOLE/JIb B onpoc
NMPOrPAMMMNPOBAHNIAL.
KOHTPOJ1b1
Tema 3. 4A3bIK o
. CTPYKTYPVPOBA Hlabl " NOAroToBKa K KOHTPONbHON paboTe 4 gzgma
" [BAMPOCOB SQL. ~
NOAroToBKa K YCTHOMY Onpocy 5  |yCTHbI
onpoc
Tema 4. o
4. MALIMHHO-OPVEHBAROBAHRE TOBKa K yCTHOMY onpocy g [CTHel
MPOrPAMMU/POBAHVIE. onpoc
Tewma 5. KOHTPO/b1
TEOPETUYECKAS] MOLrOTOBKA K KOHTPONbLHOI paboTe 4 |Has
5 |/ 3 paborta
MPAKTUNYECKAA
PEAITM3YEMOCTb NOAroToBKa K YCTHOMY Onpocy 5 YCTHbIV
AITTOPUTMOB. ornpoc
Tema 6.
6 BbIHNCJTIUTEJIbH AQB MOAroToBKa K YCTHOMY Ornpocy 9 YCTHbIN
" |ICNOXHOCTb ornpoc
AJITTOPNTMOB
Ntoro 54

5. O6pa3oBare/ibHble TEXHONOIMU, BKJlloUYasi UHTEPaKTUBHbIE OOPMbI 06yUYeHUs

Oby4eHne nponcxoamnT B oopMe NEKLIMOHHBIX 3aHSTUIR, a TakXe CaMOCTOSITENbHOW paboThl
CTYOEHTOB.

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

CamocTosTenbHas paboTta npennonaraeT BbiNofHEHWE foMaWHUX paboT. MpakTuyeckme 3anaHus,
BbIMONHEHHbIE B ayAMTOPWM, NPefHa3Ha4YeHbl NS yKasaHUs obWwmux MeToA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKWM MOXHO NULWb B Pe3yNbTate CaMOCTOSTENbHOM paboThbl.
Kpome Toro, camocTosTenbHas paboTta Bk/o4aeT NoAroToBKY K ak3aMmeHy. Mpu noaroToeke K caaye
3K3aMeHa Becb 06beM paboThl peKoMeHayeTcs pacnpenensTb PaBHOMEPHO MO AHAM, OTBEAEHHbIM
0015 MOAFOTOBKM K 3K3aMeHy, KOHTPOIMPOBATb KaXablil IeHb BbiNofnHeHMst paboTol. Jlydiwe, ecnu
MOXHO MepeBbINONHUTL NnaH. Toraa Bcerna 6yneT pe3eps BPeMEHMU.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS JUCLMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OBbEKTHASA MOOEJIb B MPOrPAMMUPOBAHUMN.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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MoHaTne moayns. JlokanbHble 1 rnobanbHble, MHKANCYIMPOBaHHbIE N UHTEPHENCHbIE SI3bIKOBbIE
06bekTbl. OnncaHus, obnacTtu oencTens 1 npaeunna BuauMocTu. MNMoHsTne

06 bEKTHO-OPMEHTUPOBAHHOMO aHanmaa. Knaccol 1 06bekThl. [1onsi u cBocTBa, METOAbI 1 CODbLITUS,
KOHCTPYKTOPbI M AeCTpyKTopbl. BasoBas cemaHTuKa KnaccoB Kak abCTpaKkTHbIX TUMOB AaHHbIX.
WNHkancynaums, HacnenosaHue 1 nonMmMopaunam.

Tema 2. JIOTUKO-AJITEBPANYECKAS MOLEJIb B MPOrPAMMUPOBAHUMN.
YCTHbIA OnpocC , NpPUMepHbIe BOMPOCHI:

basbl gaHHbIX Kak annapar VIHCpOpMaLI,VIOHHOFO mMooennpoBaHnA. Mogenb faHHbIX Kak pacunpeHne
KoHuenumn a6CTpaKTHOFO Tmuna. OCHOBHbIE NOHATUSA peJ'ISILl,VIOHHOIZ mMoaenn gaHHbix ? Ta6J'II/ILI,bI
(I'IOJ'ISI, CTPOKWN, KONMOHKN N UX TVII'IbI), Kno4un Ta6}'IVILl,bI, OTHOWEHNA MeXay T8.6J'II/ILI,aMVI, orpaHun4yeHuns
LEeNOCTHOCTH (YC}'IOBI/IFI I'IpaBI/I}'IbHOCTVI) 6a3bl OAaHHbIX 1 onepaunn MaHnnynnposaHmsa oaHHbIMW.

Tema 3. 43blK CTPYKTYPUPOBAHHbIX 3ANMPOCOB SQL.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

CocTaBuTb CNMCOK "hamMmnnma-Bo3pacTt” KasaHCKMX nokynarenen n npoaasuos CocTtaBuTb CMMCOK
"ropof - cpegHuin Bo3pacTt nokynarenen no ropoay". PesynbTatbl BHe HTepBana (18-55) He
BKOYATb

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

Cpenctsa onpeneneHns naHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpegeneHune Tuna KONoHOK, MEPBUYHOrO KNoYa U orpaHnyeHnii LLeNnoCcTHOCTM Mo CTPOKaM,
KONOHKaM 1 MexTtabnunyHbim cBs3saM. CpefcTBa MaHWNyNMPOBaHNA AaHHbIMU. BasoBble npeavkarsl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beavnHeHne n coeanHeHne T1abnuu,
rpynnupoBkKa v rpynnoeble (arperaTHble) OyHKLMK, NpeaukaTbl ¢ noa3anpocamu.

Tema 4. MALLULMHHO-OPMEHTUPOBAHHOE NMPOrPAMMUPOBAHME.
YCTHbIA OnpocC , NpUMepHbIe BOMPOCHI:

BasoBas Moaenb BbIYMCIUTENS, ONepaTop nepexona v noMevyeHHble onepartopsbl. JekoMnosnums
BblPaXEeHW, CTPYKTYP AaHHbIX U CTPYKTYp ynpaeneHus. MpeacTtaBneHne gaHHbix 6a3oBoro tmna,
CCbINOYHOE MMEHOBaHVe (agpecauunst) AaHHbIX U AeicTBMin-koMaHd. CTpykTypa BblYMCAUTENBHOM
MallVHbl U XO4 NPOLIECCOB.

Tema 5. TEOPETUYECKAS U NPAKTUYECKASA PEAJTUSYEMOCTb AITOPUTMOB.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Haitn onuHy | camoro OnMHHOro croBa B TEKCTE t 1 camo 3T0 ¢noBo V. TEKCT 1 cnosa 3aaaHbl
CMUCKOM CUMBOJIOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

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

Tema 6. BbIYUCTTUTENNbHASA CNNOXKHOCTb AITOPUTMOB
YCTHbIA ONpOC , NPUMEpPHbIE BOMPOCHI:

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

UtoroBas cpopma KOHTpons
9K3aMeH (B 1 cemecTpe)

[MpvMepHble BOMPOCHI K UTOroBov oopMe KOHTPONS

Mo paHHOW gucumMnanHe NpeLyCMOTPEHO NPOBEAEHNE 9K3aMeHa.
BUJIETbI K 9K3AMEHAM

WHopopmatuka, 3. 1

BeepneHve B pensaumnoHHbie 6a3bl JaHHbIX.

DB1. O6bekTbl 1 B3anMOCBSA3M kKak oTHoweHus. ER-onarpammbl. Knaccndomkaums OTHOWEHWIA.
Pooutenbckas n novepHsas Tabnuubi.
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DB2 HasurauunoHHbIA 1 pensaumnoHHbii noaxon k b1, Peannsauuns ceazein kKno4esbiMm
BbIPaXEHNSMU; NEPBUYHbBIE M BHELWHUE KNoYK. KOMNOo3numns (CoeanHeHne) OTHOWEHWIA MO KoY.

DB3 lNpoekTtuposaHne Bl kak nekomno3numsa oTHoweHnn. HopmanbHbie popmbl B,

DB4 Moaudukauusa bI. HapyweHus uenoctHoctn B, yposHs nonsa n 3anncu. CebinoyHas
LIeNOCTHOCTb.

DB5 9sontouunsa cetesbix bl - xocT-TepMuHan, goann-cepeep, KMMeHT-cepsep 1 3-ypoBHeBas
apxutekTtypa. Onpegenexve B/.

DB6 LeknapatusHbii s3blk SQL kak ctaHgapT KoMMmyHukaumm B cetesbix BI. CtpykTtypa SQL.
Moabsasbika onpeneneHns CTpykTypbl aaHHbix DDL - cospaHve tabnmuy u MHOEKCOB.

DB7 MNMoobsasbik moandpmkaumm gaHHbix DML. KomaHabl insert, delete n update.

DB8 KomaHpa Select. Obsi3atenbHble napameTpbl 1 onums where. basoeble npeankatsl SQL.

DB9 Bbibopka 13 nekapToBbix NPON3BEeAEeHWNA 1 cTeneHein. PaspelleHne Konnm3nm nMeH -
KBanuduumpoBaHHble (MonHble) MMeHa u anvackl. Onuus Join - BapraHTbl coeanHeHns Tabnuu,.

DB10 NpynnupoBska u rpynnosbie BblymucneHns. Onumn Group By, Having n arperaTtHble coyHKLUNN.

DB11 Onuum Order By, All/Distinct. O6beanHeHne 3anpocos - onuMs union.

DB12 BnoxeHHble noasanpocsl. MNpeavkatbl ¢ Bbibopkoit. COOTHECEHHbIE 1 HECOOTHECEHHbIE
noAa3anpocsi.

DB13 NpencTaBneHns kak nHTepdeinc aaHHbix. Co3paHune npencrtaeneHmnin B kak obpaweHue
nekomnoauumm. NMpobnembl HEOAHO3HAYHOCTI MOAMCIUKALMKN NpeacTaBneHuii. NMpeactaBneHns B
apxutekType "KnmeHT-cepsep".

DB14 TpaHcakumm Kak paclmpeHne ceMaHTuky npouenyp. KomaHabl noanepXxku TpaHcakuuii.
MoHsiTns Bycpepusaumm n 6nokmposaHus. Mpumepbl TpaHCaKLWA.

WHdpopmartuka, 3. 2
Beenenune B OOIN.

OP1 OOIT kak onepuposaHune Tunamm. CemaHTrka KnaccoB Kak MMeHOBaHHbIX TUNoB. CMHTaKCcKC
onpeneneHns knaccos. Nons n metonbl. KOHCTPYKTOPBI 1 OECTPYKTOPbI.

OP2 VHkancynsiums kak oTHocuTenbHasa nokanmaaums. CokpbiTUe oT nonb3osaTens - onuuu private
n public. [laHHble KaK oyHKLMK 00CTyna, CBOMCTBA KaK NpeacTaBneHns (MHTepgenc) AaHHbIX.

OP3 HacnepnosaHue peann3aumm kak yTO4HEHME CeMaHTUKKM Tuna. lNononHeHne n
nepeonpeneneHne Mmetonos. CokpbITUe peannsauumn oT Apyroro NpoekTUPOBLLMKA KNacCoB - Onuus
protected.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 9105914 ;i[

]
Crpanuua 9 us 20. j 11} y“

o



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.

OP4 lMonumopunam Kak yToO4HEHUE CEMAHTUKKN TUNa nepeMeHHon. nHammyeckme MetToapbl kak
nogaepxka nonmmopgomama - onuum static, dynamic/virtual

OP5 lNpobnema MHOXECTBEHHOCTM nepapxmii. "CuMMeTprnyHOE" peleHre - arperatbl (4ekapToBbl
npomusBeneHns knaccos). "ACCUMETPUYHOE" peleHne - UMEHOBaHHbIE NHTepdoenchl. HacnenosaHme
NHTepdpeinca (KOMMNOHEHTHbIM NoAXo4).

OP6 CucteMbl CO CNOXHbIM NOBELAEHMEM - NpobneMa onncaHus B3auMoaencTBUS MHOMMUX
06beKTOB/CyObEKTOB B COBPEMEHHOM MPOrpaMMmMpoBaHun. ABToMaTHble Mogenu. MoToku kak
reHepaTopbl U MPUEMHMKUN CO0BWeHMIA. "TpuBmnanbHoe" NoBeneHme.

OP7 HeTpuBuranbHoe - n3amMeH4Boe noseneHne. Astomatbl Munm kak 06paboTymkin CooBLLEHNIA.
CamoonpeneneHue yepes nokanbHoe CocTosiHme (obpaTtHas CBs3b).

OP8 "NHTennekTyanbHoe" NoBeAeHNE kak camoornpeneneHune Yyepea rnobanbHoe CoCTosHME
BHewWHen cpenbl. JIeHTbl 1 MawmvHbl TblopuHra. PacwmpeHrHbin Te3nc Yepya- TblopuHra.

OP9 CobbiTns kak npeaukatbl. BNok-cxembl kak ceMaHTUYeckme aBToMathbl. 3 HopMasbHbIe (OOPMbI
anropntMoB. COBbITUIAHBIA CTUNb B NPOLIEAYPHOM NPOrpaMMMpPOBaHUN - ynpaBneHne faHHbIMK (Ha
npvmMepe).

OP10 CobbiTuitHoe nporpammmposaHune B OOTI. NporpamMmbl Kak TUN OaHHbIX U MHTEPAIENC
nonb3oBatens. CobbiTns BHEWHNE N BHYTPeHHWE. BapraHTbl genernposaHms 06paboTku
COOBLWEHNIA.

OP11 CobbiTus kak ncknodeHns. ObpaboTka ucknoveHuin B Object Pascal.

3apaym ak3ameHa 3 cemecTpa.
CYbA.

3apnauym no CYB/ - 2 Tunos.

B 3apavax nepeoro tMna npegnaraeTcsa Hanucatb KoMaHay a3bika SQL, pelwaroLlyto HEKOTOPYHo
MOCTaBNEHHYIO HA ECTECTBEHHOM 53blke 3amady. HensbexHas npm 3TOM HEOAHO3HAYHOCTb, KaK
00bI4HO TpaKTyeTCs B Nonb3y ak3ameHyemoro. CkaxeM, "Bbibpatb MHpopMaumio o npoaasLax?”
MOXET 03HayaTb BbIOOPKY 3HAYEHUS KItoYa, BCEX (*) MM HEKOTOPOW COBOKYMHOCTU MNONEA OAHOM
Tabnuubl Salesmen, NONHOM MHGOPMaLIMK O NPOLAaBLAX, BKKOYAOLWeR MHGOPMALIMIO O NMOKynaTensx
JaHHOro npogasua, caenaHHbIX MU NMOKynkax u ToBapax v npody. HessHo npennonaraertcs
CVIHTaKcM4Yeckun Hanbonee NPOCTON, T.€. - MEPBbIA N BTOPOI N3 NEPEYNCTIEHHBIX BAPMUAHTOB.

B 3apayax BTOporo tuna npepnaraeTcs peanu3osartb 3aaaHHyto komaHay SQL kak 06paboTky
¢oainoB B TEpMUHAX NpoLEeaypHOro nporpammmpoBaHus (T1.e. B [lackane). lNoxanyin, eguHcTBeHHas
BO3HMKaOLWas Npu aTOM CyllecTBeHHas npobnema - aodeKTMBHASA, OLHOMPOXOAHAA peann3aums
npegnonaraeTt Hann4Me onpeneneHHoOro nopsaka KOMNoHeHT, Ho [lackanb He nogaepXxusaet
MOHATUSA NIOrMY4ECKOro (GUHaMM4Yeckoro, N3MEHsSEeMoro) nopsaka (T.e. uHoekcos). [otomy - npu
peWweHnn Npeanonaraem, YTo KOMMNOHEHTbI PACMONOXEHbI "Tak, Kak MHE HYXHO, Kak Toro Tpebyert
peleHne 3a8aqn” - T.e. T0, Hy>XHbIA NOPSO0K peann3osaH puaundeckn. OnpegeneHne aToro nopsaka
BbIHOCUTCS B KOMMEHTapWiA - paBHO Kak 1 CNnoBeCcHas NocTaHoBKa 3a4aqu.

Bce 3apmayn ccoinatioTcs Ha cnenytouee onpeaeneHvne Tabnuu u ceasein mogenoHoi B "3akasbl” -
CM. anarpammy. 1o cpaBHEHUIO C oNpeneneHeM B NeKUMSX, AN YNPOLWEHUS peleHnii nobasneHa
nnwb cBa3b "ogHM ko mHoruMm" Employee.ld=Customer.Emp_ld. ConepxaTtenbHo - kaxabli
nokynatesnb "npukpennen” K eAMHCTBEHHOMY 0OCNyXMBatOLWEMY ero NpoaasLy, YTO eCTECTBEHHO -
cKaxewm, 051 onToBbIX PUPM.
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3apayvm nepsoro Tmna.

DB 1.1 CocTtaBuTb yNopsaaoYEHHbIR N0 MMEHAM 1 faTtaM poXAeHUS CAMCOK MONOAbIX NoKynaTenei.
3aech "Monopon" = poamncs nosgHee 1980 r.

DB 1.2
BblbpaTb BClO MHCDOpMaLMIO O Napax "MnpoaaBseL, - ero NokynaTenb", XMBYLWNX B pa3HblX ropoaax.

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

DB 1.4 BbibpaTtb NpoaaBLOB, BCE NOKynaTeny KOTOPbIX XUBYT B OLHOM ropose.

DB 1.5 Bbibpatb NpoaaBLOB, BCe NOKynaTenu KoTopbiX XMBYT B TOM Xe caMOM ropoae (4To 1
nponaseLl).

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

DB 1.7 BbibpaTb NpoaaBLOB, Y KOTOPbIX ECTb MO MEHbLUE Mepe AeCSTOK nokynaTtenen, Xusywme B
TOM X€e CaMOM ropofe (4To 1 npoaased).

DB 1.8 BeibpaTtb nponasuos, obcnyxmelunx (3a Bce Bpems) bonee 100 nokynarenei.

DB 1.9 Buibpatb nponasuos, 06CnyXmBLIMX 3a Tekywmin Mmecsiy, 6onee 100 nokynatenei.

DB 1.10 BeibpaTb npoaaBLOB, KOTOPbIE MONIOXE (B CPeLHEM) BCEX MOKynaTenem.

DB 1.11 BeibpaTb NnpoaaBLOB, KOTOPbIE MONOXE KaXA40ro 13 nokynartenei.

DB 1.12 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE MO MEHbLUEN MEPE OHOMO U3 CBOUX NOKynaTtenen.

DB 1.13 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE (B CPEAHEM) BCEX CBOMX MOKyNaTenei.

DB 1.14 BbibpaTb NpoaaBLEB, KOTOPbIE MONOXE BCEX NMOKyNnaTenei, X1BYLWMX B TOM X€e ropoe.

DB 1.15 Boibpatb napbl npoaasLeB-3emMnskos. ybnvkatel B BbIGOPKY HE BK/OYATb.

DB 1.16 CocTtasuTb CNUCOK "dpaMmnnns-so3pacTt” ka3aHCcKux nokynarenen n npoaasLes.

DB 1.17 Bblaucnutb cpenHuii BO3pacT COBEPLIEHHONETHMX NOKynartenen, no ropoaam.

DB 1.18 CocTtaBnTb CNMCOK "ropos - CpeaHuii Bo3pacT nokynarener no ropoay". PesynbTtatbl BHE
nHtepsana (18-55) He Bkno4aTh.

DB 1.19 YBennuuTb BABOE KOMUCCMOHHbIE MPOAAaBLIaM, BCE NOKynaTenm KOTOpbIX XUBYT BHe KasaHu.
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DB 1.20 Ypoanutb nHgoopMaLmio 0 nokynaTtensx, He caenaswmx 3a TeKYLWWn rod HA OOHON NOKYMNKMW.

3agayv 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.ld 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)

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
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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())

3afaqu aKk3ameHa 3 cemecTpa.
OOrl.

Ha nene, Bce npennaraemble 3agaym - 3ajayn ak3ameHa 2 cemectpa. lNpeanaraerca nuwb
0hopMMTb X B CTUNE 0OBEKTHOrO NPorpaMMmpoBaHus. NocnegHee, B KAHOHNYECKOM NMOHUMAHWK,
Kak M3BECTHO, NpeanonaraeT onucaHue

1) CTpoeHus - B TEpMUHAX UHKAMNCYNsiLMs-HacnenoBaHne-noaMMopgunam

2) MoBepneHus - B TepMrHax 06paboTkm coobLieHni

CopepxarenbHo, 3HaHMe 1, N0 He0BX0AMMOCTM N BO3MOXHOCTU, 06 bSACHEHUE NPELNOXEHHbIX
PELWEHNIA B TEPMUHAX COOTBETCTBYIOLWMX NOHATUI - NONMMopdonam, obpaboTka coobeHnin n
NHTEPENC - HE TONbKO NPUBETCTBYETCS, HO 1 HESIBHO NpeanonaraeTcs.

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

OTu Knaccbl cyMTalnTCa NpefonpeneneHHbiMM B HEKOTOPOM Mogyne Structures, KOTopbIiA, B CBOO
o4Yepenb, CCbiNaeTca Ha HEKOTOpbIE ONpefeneHns TUMNoB, Haxoasawmecs B mogyne Base:

tInfo - conepxunmoe BepLWUHBbI,

tPosition - (abcontoTHas) NO3nLMSA BEPLWUHDI,
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tDirection - (0THOCUTENbHOE) HaNpPaBNeHNe OT BEPLUNHbI

[Mpennonaraetcs, 4YTO NPOrpPaMMUCT UMEET OOCTYN K MOAY N0 Base n MOXET MEHATb HE TONMbKO
onpenenexHune, Ho (ecnu Hy>XHo) n Ha3BaHue Tuna tinfo - ckaxewm, tListinfo, tStackinfo, tNodelnfo ans
NMEHOBAHNS COOEPXMMOro KOMMOHEHT CNncKa, cTeka, nepesa 1 T1.4. [MonobHble 3aMeHbl
0COOPMNAIOTCS B BUOE KOMMEHTapUS.

ABTOMAaTHI

Ol'lpe,D,eJ'IFIeMble HNXE 3aMKHYTble aBTOMAaTbl (T.e. aBToMaThbl 6e3 BXO,D,a/BbIXO,D,a) doakTn4eckm B
3afadax He NCNnonb3yrTCA, HO HY>KHbI A4 NMOHUMaHNA orlpe,ueneHmVl, cnenywouwmnx nanee.

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

HesaBHO, Nnpennonaraetcs ctaH4apTHas CCbiOYHAs peanvusaumns, HO AN MCNonb30BaHms
CYLLECTBEHHO NMLWb TO, YTO KNACC npeanaraet cnenyowmin Habop BO3MOXHOCTEN (MHTepAIEeliC,
cepsuc):

1) constructor Create(RootlInfo:tinfo); - co3naHne asTomara U3 eGUHCTBEHHOM HaYanbHOW BEPLINHDI
(ronoBbl, KOPHS).

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

4) property Root:tPosition read GetRoot - no3unuus kopHeBoli BeplwmHbl (Position n Root - ceoicTBa
"TONbKO ONS YTEHMA" - HET HUKAKON HEOOXOAMMOCTN U3MEHSTb NO3NLNM 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);

8) procedure Delete(Direction:tDirection); - nobaBneHvne 1 yoaneHme nycTon BEPLWUHbI B 3a0aHHOM
HanpaBfeHNN NOCne TeKYLWeER (M - nepen NepBo BEPWMHON, Cneayowen B 3a4aHHOM HanpaBneHuu,
€CNn1 TakoBasi ecTb).

9) procedure GoTo(Position:tPosition) - nepexon/ckaqok Ha ykasaHHy0 NO3ULMIO; COOTBETCTYIOWAS
BEpLUMHA CTAHOBMTLCS Tekylwen. HeonpeneneHa, ecnv BeEPWIMHbI C TAKOW NO3MLMENR HE CyLEeCTBYeT.
3ameTuM - BeplmHa root cywecTByeT Bcerna v He MOXeT ObiTb yaaneHa no onpenenexHnto. He nytatb
GoTo ¢ oTHOCUTENbHbIM ABUXeHueM - Move!

3anucu

(TpakToBKa - UMEHOBAHHbIE eKAPTOBbl MPON3BELEHNSI aBTOMATOB) ECTECTBEHHO PEann3yTCs Kak
Knaccbl 6e3 cobCTBEHHbIX METOLOB - HO, KOHEYHO, C MeTodamu knacca tObject n onepauwer
BbIGOPKMU.

Cnucku

34ecb 1 ganee B 3afavyax nofn Cnvckom (KOMNoHeHT Tuna tinfo) noHnmaetcsa Tun tList,
onpepnensieMblin B TOYHOCTY Kak tAutomata, npu cnegyowem onpeneneHuy Tuna HanpasneHui, ¢
€CTeCTBEHHOW CEMaHTUKOM

tDirection={next}; {MOXHO caBuraTbCsa TONbKO Brepen, Ha cnenyrowmin}

Wtak, Bce ocTanbHble NMHEHbIE CTPYKTYPHbIE TUMbI - MACCUBbI, painbl, CTEKW, o4epenn u T.n. -
peannayTcs Kak HacneaHuku tList.

Lepesbs

Knacc tTree onucbiBaeT GrHapHble AePEBbS U NpeanaraeT ToT Xe MHTepdeiic, Y4To 1 aBTomaTbl, Npu
cnenylowWeM onpeneneHnn Tuna HanpaeneHms

tDirection={left,right}; {MOXHO cOoBuraTtbCs BHU3 HANEBO U HaNpaso}
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3apaun 6noka 3.
(Ecnn He xOoTUM MOPOKKM C onpefeneHneM 3HadyeHnin) nuwem npouenypbl, He Nporpammsi!

Cnucku

List 1. Hantn gnuHy | camoro onvHHOro cnosa B TekcTe t 1 camo 3TO CNOBO V. TEKCT 1 cnoBa 3afaHbl
CMNCKOM CUMBOJIOB.

List 2. Yoanutb n3 tekcrta t Bce BXoXXOeHUs 3a0aHHOro CNoBo W. TEeKCT 1 cnosa 3aaaHbl CIIMCKOM
CVMBOJIOB.

List 3. BctaBuTb 3anaHHoe ¢noBo v1 nocne nepeoro BXOXAEeHWS 3aaHHOro Cnoea v2 B JaHHOM
TekcTe t. TekCcT 1 cnoea 3agaHbl CNUCKOM CYMBOJSIOB.

List 4. BaMeHUTb NepBoe BXOXAEHME B TEKCT t 3aaaHHOro cnoea v1 Ha cnoBo v2. TEeKCT 1 cnosa
3a4aHbl CMNCKOM CMMBOJOB.

List 5. lMpoBepuTb BXOXAEHME CnoBa B TEKCT (Kak CMNOWHOro goparMeHTa). TekCT 1 cnosa 3a4aHbl
CMMCKOM CUMBOOB.

List 6. BkntounTtb anemMeHTbl 3a4aHHOro cnucka B yI'IOpS;I,EI,O‘-IeHHbII7I CMnCOK, C COXpaHeHneM
ynopsao04eHHOCTH

List 7. BctaBuTb B CNMCOK 3a4aHHOE 3HAYeHne X nepen KaxnbiM 3Ha4E€HNEM Y

List 8. CopTupoBka crmcka BKIOHYEHMEM.

List 9. NopoanTb CAXCOK U3 MONOXUTENbHBIX KOMMOHEHT OAHHOMO Crvcka.

YNopsiLoYEHHbIE CMIMCKM 1 COPTUPOBKA.

List 10. NpoBepka ynopsa04eHHOCTM YACNOBOro Cnmncka.

List 11. Hantn nepecedyenue 13=I1NI2 gByx ynopsoo4eHHbIX NMMHENHbIX CANCKOB Yucen 11,12,

List 12. Haintn o6beanHeHmne 13=11U12 aByx ynopsaaoyHeHHbIX NTMHERHbIX CnMCKoB I1,12.

List 13. HanTtn pasHocTb 13=I1-12 nByx ynopso04eHHbIX MTMHENRHbIX CNCcKoB 11,12,

List 14. ObpaleHune cnucka, npeodbpasoBaHme: CIMCOK ¢ CIMCOK , C UBMEHEHMEM MOPSALKA Ha
obpaTHbIii

List 15. [laH cnncok To4Yek NiocKOCTU (3anncb/MonspHbie KoopauHaTbl). BelsiCHNTb, nexar nm oHn Ha
3aaHHoI NPsMON (3a8aHbl KOIPPULNEHTbI TMHENHOIO YPaBHEHNS)
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List 16. JaH cnucok To4ek nNAoCKOCTM (3anucb/nekapToBbl KOOPAUHATLI). BbISACHWUTb, nexar 1M oHu
Ha OKPYXXHOCTU 3afaHHOro paguyca ¢ LeHTPOM B HaYane KoopamHar.

Hepesbs.

Tree 1. HaiiTu cyMMy KOMNOHEHT OBOVYHOrO AepeBa Hagd TUMoM real.

Tree 2. Bbluucnntb MUHUMalbHYO KOMMOHEHTY OBOUNYHOro noepesa Hag TUrom real.

Tree 3. BbisicHWTb, 0bnagaeT N1 JaHHOE OepeBO CBONCTBOM - CyMMa KaXAoro ypoBHS 6onblue CyMmbl
npenbloywero.

Tree 4. BbisicHWTb, 0bnagaeT N1 JaHHOE [EepPeBO CBONCTBOM - KOMMOHEHTA KaXA40ro ypoBHS bonblue
BCEX KOMMOHEHT NpeablayLero.

Tree 5. BbIICHUTDb, SiIBNSeTCA N1 JaHHOEe OepeBO OepeBoM Moucka.

Tree 6. BbisicHnTb, 06nanaet N AaHHoe LepeBO CBOMCTBOM - KaXAas AOYEPHSISt KOMMOHEHTA
60nble NO 3HAYEHUIO POAUTENBCKOA.

Tree 7. [lekoanpoBaTtb TEKCT, 3anMcaHHblin a3bykol mop3e. Koampoeka 3agaHa 6MHapHbIM 4epPeBOM
OyKB.

Tree 8. 3akonmpoBaTb TekCT a3bykoit Mop3e. Koanposka 3anaHa buHapHbIM 0epeBoM OyKB.

Tree 9. MNoacuntatb KONNMYECTBO BXOXOEHUIA KAXA0ro Cnosa B 3af4aHHblA TEKCTOBbIN q)a|7|n.
Pe3yanaT - AepeBO KONMNYECTB.

Tree 10. NpeobpazoBatb OepeBO B CNNCOK

Tree 11. NpeobpasosaTtb 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.HpopmaTmka. Basosbii kypc : y4ebHoe nocobue ons CTyOEHTOB BbICWIMX TEXHUYECKUX Y4EOHbIX
3aBeneHuii / nog pen. C. B. CumoHoBuya .? 2-e uag. ? Cankr-MNetepbypr [n ap.] : Mutep, 2008 .?
639 c. :

3. AngpuaHosa, A.A.l1pakTukyMm no kypcy "AnroputMmsaums n nporpammmposaHune”. Hactb 1
/A.A.AHpopraHoBa, T.M.MyxTtaposa. - KazaHb: KaszaHckuii rocynapcTeeHHbI yHusepcutet, 2008.- 96
C.
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4 Anppuarosa A.A., Myxtaposa T.M. lNpakTukym no kypcy "AnroputMmsaums v
nporpammmpoBaHue” - yactb 1. - KazaHckuin rocygapcteeHHbIn yHuBepcuteT, 2008.

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

5. MHdbopmatumka: YuebHoe nocobue / MNMon pen. 6.E. OauHuosa, A.H. PomaHoBa. - 2-e 13g,.,
nepepab. n gon. - M.: By3sosckuit yaebHuk: HUL, MHdopa-M, 2012. - 410 c.: 70x100 1/16. (nepennert)
ISBN 978-5-9558-0230-5, 2500 aks.

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

6. Morunes, A. B. Metogbl nporpammmposaHus. KomnbtoTepHblie BbiuncneHns / A. B. Morunes, J1. B.
NucTtposa. ? CIM6.: EXB-MeTepbypr, 2008. ? 320 c. URL:
http://znanium.com/bookread.php?book=350418

7.2. JlononHuTenbHasa nuteparypa:

7.HoBukos, ®. A. [lnckpeTHasa matematuka ons nporpammuctos: Yueb. nocobue / d.A.HoBukosB. - 2 -
e n3ga. - CMNo6. v gp.: Mutep, 2004. - 363 c.

8.Delphi. MporpammupoBaHme Ha S13blke BbICOKOrO YPOBHS @ Yueb. ansi By30B, 06y4atowmnxcs no
HanpasneHno NoaroT. aunnomup. cnew. "VIHdpopmartmka v BblancnuTenbHas texHuka" / B.B.dapoHos
.? CIM6. n op. : NuTtep, 2004 .? 639c. : nn. ? (YuyebHuk ans By3os) .? bubnuorp.: ¢.628 .? And. ykaa.:
€.629-639 .? ISBN 5-8046-0008-7.

9.MHpopmaTmka 1 nporpamMmmpoBaHue : y4ebHuk ons ctyn. sy3os / E. IN. NctomuH, C. 1O.
Hekntopos, B. N. PomanyeHko .? CI16. : AHopeeBckuin n3a. nom, 2006 .? 248 c. ? bBubnuorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

10.CTpyKTYypbl AaHHbIX 1 anropuTMmbl : Y4eb. nocobue / Anbcopen B.Axo, [xoH O.XonkpodrT,
Oxeddpn O.YnomaH ; MNep. ¢ aHrn. n ped. A.A.Munbko .? M. n gp. : 3pat. gom "Bunbsamc”, 2000
.? 382c. : un. ? bubnuorp.: ¢.369-374 .? lNpeaM. ykas.: ¢.375-382 .? ISBN 5-8459-0122-7 (pyc.) :
198.90 .7 ISBN 0-201-00023-7.

7.3. UHTEepHeT-pecypcChbl:

O.KyaHeuoB. AnropuTtmbl 1 Teopust BbldmcneHnia - hitp://www.intuit.ru/studies/courses/555/411/info
B.VBaHHuKOB. BBeneHue B anroputMsbl. - http://www.intuit.ru/studies/courses/1010/320/info
[.lWeen. AnropuTMbl: NOCTpOeHe 1 aHanus - http://www.intuit.ru/studies/courses/534/390/info

NHopopmaTtmka. Basosbii kypc: y4ebHOe nocobue ans CTyAeHTOB BbICIIMX TEXHUYECKUX Y4EOHbIX
3aseneHuii / nog ped. C. B. CumoHoBuya.?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

M.®ypyrsaH. AnropuTtMbl 1 MOZENN BblYUCAEHU - http://www.intuit.ru/studies/courses/533/389/info

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "ononHMTenbHbie rnasbl UHGOPMATUKK" Npeanonaraet NCNoib30BaHne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaBenaTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnmoTeyHol cnucteme " BrnbnnoPoccurka", BocTyn K KOTOPOK NpenocTaB/eH
ctyneHtam. B 3bC " bubnuoPoccurka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nMTEpaTypbl N0 rYyMaHUTApHbIM HayKaMm, BKoYatowmne B cebs nybnvkauum Beoylmnx pOCCUNCKUX
n30atenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTNIMACKOM A3blKe BeayLMX aMepPUKaHCKnX 1
€BPONencKmx n3naTenbCTB, a TakkXe peikue n ManoTupaxHble N30aHnsa POCCUNCKUX PernoHanbHbIX
By30B. 9BC "BubnunoPoccurka" obecneynBaeT WNPOKMIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM A1
obpasoBaTesibHOro npoLecca n3aaHnsaM ¢ UCMNosib30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (helepanbHbIX rOCyAapCTBEHHbIX 0bpa3oBaTenbHbIX CTAHOAAPTOB
BbICLEro npodpeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW AMCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHEeNWmnx POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CneunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pasoBaTeNbHbIX CTaHAAPTOB M BK/KOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopegoeparbl, guccepraumm, SHUUKNONEann, CAOBapy U CIPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BCceM TpeboBaHMsAM pefepanbHbIX roCyAapPCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa ons 4aHHON AUCLMNAVHBI UMEETCS B HANMYUK B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenbcrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "JlaHb" BkoYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbeTsa
"laHb" 1 Opyrnx Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCUN
NeproanYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. O6C
N3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOI, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N3LaHNSM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HANPaBNEHWIA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

JIeKUMOHHbIE 3aHATUS N0 AUCUMMNNNHE NnPoBOOATCA B ayanUTOPUN, OCHaleHHOW OOCKOoM K
MeﬂOM(MapKepOM), B KOMMbKOTEPHbIX KNnaccax, B MyﬂbTMMEﬂMIZHbIX ayanTopunsx.

PervncrpaumnoHHblii Homep 9105914 DAEKTPOHHEH
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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.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHnto 010400.62 "lpuknagHaa matematmka n nHgopmatmka" n npouno NoaroTosku
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTnyeckoe MogeNnMpoBaHue .
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AsTop(bl):
AxtsimoB P.B.

byxapaes H.P.
CamuTos P.K.

PeueH3eHT(bl):
EHukees A.N.
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