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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

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0M.4 OucumnauHbl (MOaynn)" OCHOBHOM
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas matematuka 1 MHGOpPMaTKa U OTHOCUTCS K
obazarenbHbiM gucuunanHam. OcsavBaeTcs 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:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OMK-1 CNOCOBHOCTBIO UCNONb30BaTh 6a30Bble 3HAHWNS ECTECTBEHHbIX
HayK, MaTemMatukm 1 uH MaTWKWN, OCHOBHbI KThbl,
(npodpeccunoHanbHble ayk, Marema opmar OCHOBHbIE ¢pa o
KOHLIENLMM, NPUHLMUMNBI TEOPWIA, CBA3AHHBIX C NPUKNaLHOMN
KOMneTeHuunn) - J
MaTeMaTuKon N MHAPOPMATUKOW
OriK-2 CnocobHOCTbIO NpuobpeTaTb HOBbIE Hay4HbIE W
(NMpodpeccroHanbHble npogoeccmoHanbHble 3HaHNS, UICNONb3Ya COBPEMEHHbIE
KOMMEeTEHLMN) obpa3zoBaTefibHble Y MHPOPMALMOHHbBIE TEXHONOMUN
CMOCOBHOCTLIO K pa3paboTke anropuTMUYECKUX K
NPOrpamMMHbIX pelweHnii B 06nacT CUCTEMHOIO 1 MPUKNaLHOro
OMK-3 NporpamMmMnpoBaHns, MaTeMaTNYECKMNX, NHPOPMALMOHHBIX U
MMUTALMOHHbIX MOAENEN, CO3AaHMI0 MHADOPMALIMOHHbIX
(npodpeccunoHanbHble 9
KOMMETEH M) pecypcoB rnobanbHbix ceTeir, 06pa3oBaTeNlbHOro KOHTEHTA,
npvknanHbix 6a3 AaHHbIX, TECTOB U CPEACTB TECTUPOBAHMS
CVCTEM M CPeACTB HAa COOTBETCTBME CTaHOapTaM U MCXOOHbIM
TpeboBaHNAM
AK-10 CNOCOBHOCTBIO K peannaaumnm pelweHnii, HanpaeBneHHbIX Ha
n XK NanbHO-3HAYNMbIX MPOEKTOB, HA MOBbIWEHN
(npodheccunoHanbHbie Ohnep>Xky counansHo-sHa POEKTOB, 6a OBBILIEHE
KOMMETEHLIAN) NHGOPMALMOHHOW rPaMOTHOCTM HaceneHns, obecnedyeHms
06LenoCTyNHOCTN MHAPOPMALMOHHBIX YCyr

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrpaHwnua 3 n3 20. il yLH,lf[;F EPCHTET
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MNK-12 CNOCOBHOCTBIO K nnaHMpoBaHMIO N OCYLLECTBNEHNIO

nenarormyeckon OesatenbHOCTU C y4eTOM crneungmnkm

npodheccuoHanbHble »

(Ko?me eHLIN) npenMeTHol obnacTu B 06weobpasoBaTeNbHbIX U1
NpodoeccroHanbHbix 06pasoBaTeNibHbIX OpraHn3aLmsax

MK-7 CnocoBHOCTBIO K pa3paboTke 1 NPUMEHEHUIO anropUTMUYECKIMX

(npodbeccuoHanbHbie N NPOrpaMMHbIX pelleHnin B 06nacT CUCTEMHOMO Y

KOMMeTeHLMN) NPVKNanHOro NporpamMMHoro obecneyeHums

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

OCHOBHbIE MOHATMSA 1 METOLbl COBPEMEHHOI0 3Tana pasBuTrsa pa3paboTky NPorpaMmMHOro
obecneyeHus

2. IONXEeH yMeTb:
NPUMEHSATb OCBOEHHbIE MOHATUSA N METOLbI B NPOXECCUOHANBHOW OEATENbHOCTU
3. 0ONMXeH BnageTb:

6a30BbIMM 3HAHMAMM N NPAKTUYECKUMUN HABbIKAMN COBPEMEHHOMO 3Tana MeTonoB pa3paboTku
nporpamMmHoro obecrneyeHms

OCHOBHbIE NMPUHUWMNblI TEXHONOINN pa3pa60TKV| nporpamm.

OpPVEHTUPOBATLCS B COCTaBEe, 0COOEHHOCTSX, MPENMYLLECTBAX M HEAOCTATKAX OCHOBHbIX Mapaanrm
(cTvnen) nporpamMMnpoBaHusI.

TEOPETUYECKMMYM 3HAHUSIMI O KOHLIENUUM TUMA AaHHbIX M MexaHn3Max abcTpakumm OaHHbIX 1
npoLeccos, 0 MeTofax pa3paboTku anropMTMOB peLleHnsl 3a4a4 U OCHOBax aHanm3a anropuTMoB.

HaBbIKV anropuTMM3aUmMmn 3aaay U NCNonb3oBaHNs MexaHM3MoB abcTpakumm B paspaboTke
nporpamm.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ MOayns
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI COCTaBNSET 4 3a4eTHbIx(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 3 cemecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AucCUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 4 n3 20. 111 yHlf[
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Buabl u yachol
Paagen ayAuTOpHON paborThbl,
o e Coweomtelom| RSN [Tecyue gopus
MpakTnueckuelllaboparopHole
Jlekumn 3aHATUSA paborbl
Tema 1. OBbEKTHA4 T OHDOC
1|MOOENbL B 3 6 0 3 y P
MPOrPAMMUPOBAHUM.
Tema 2.
5 [NOTVIKO-ATITEBPAVYECKAS 5 0 3 YCTHBIV OMPOC
‘MOOENb B
MPOrPAMMUPOBAHUN.

Tema 3. A3bIK ﬁg:';go”b”a"
3.|CTPYKTYPUPOBAHHbBIX 3 6 0 3 LI OMDOC
3AMPOCOB SQL. y P

Tema 4. .

4 IMALVMHHO-OPVEHTUROBAHHIOE 6 0 3 yCTHBIM OMpoC
MPOrPAMMUPOBAHMUE.
Tema 5.

TEOPETUYECKAS U Kgg;ﬁg”b”a"
5.[MPAKTUYECKAS] 3 6 0 3 pCTHbIIZ orboc
PEANTM3YEMOCTb y P

AITTOPUTMOB.
Tema 6.
6 BbIYNCJTUTEJIbHAA 3 6 0 3 YCTHbI ONpocC
CNOXHOCTb
AITTOPUTMOB
Tewma . Itorosas 3K3ameH
" |dpopma KoHTpoOnsA 3 0 0 0
WToro 36 0 18

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. OBBEKTHAA MOLEJIb B MTPOrPAMMUPOBAHUMN.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

MoHsiTne monyns. JlokanbHble 1 rnobanbHble, MHKANCYMPOBAHHbIE N MHTEPXENCHbIE SI3bIKOBbIE
06bekTbl. OnncaHms, obnactn AecTBns U Npasuna BUaMMocTu. MoHsATre

06 bEeKTHO-OpMEHTMPOBAHHOIO aHanmaa. Knaccol n 06bekTbl. [ons n cBoiicTBa, METOAbI M COBLITUS,
KOHCTPYKTOPbI U AeCTpyKTopbl. Ba3oBas cemaHTmka KnaccoB Kak abCcTpakTHbIX TUMOB AAHHbIX.
WHkancynauns, HacnegosaHue 1 NoaMMopu3am.

naboparopHas pabora (3 yaca(oB)):

1. Cospatb knacc Vector. Onpenenutb private nons: Ykasarenb Ha 0AHOMEPHbIA MacCcuB,
pa3mepHoCcTb Maccma Onpenenntb KOHCTPYKTOP 6e3 napameTpa, ¢ napameTpom. OnpenennTb
nectpyktop Onpenenntb MeToabl knacca get, set, show. lNeperpysntb onepatopbl operator+,
operator-,operator*, operator<<, operator>>

Tema 2. IOTMKO-ANNTEBPANYECKASA MOLOEJIb B MPOrPAMMUWUPOBAHUN.
JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

Basbl AaHHbIX Kak annapaT MHOPMaUNOHHOMO MOAENNPoBaHusl. Moaenb OaHHbIX Kak paclimpeHune
KoHUenuun abeTpakTHoro Trna. OCHOBHbIE MOHSATUS PENSILMOHHON MOAENN AaHHbIX ? Tabnuubl
(nonsi, CTPOKW, KOMOHKM U UX TUMbI), KNOYM Tabnuubl, OTHOWEHNS Mexay Tabnuuammn, orpaHnYeHns
LIleNOCTHOCTU (YCNOBUS NPaBUIbHOCTM) 6a3bl OaHHbIX 1 onepaumn MaHUNyIMPOBaHUS OaHHbIMU.

naboparopHas pabora (3 yaca(oB)):

PernctpaunoHHbIn HoMep 3;;1;'%??(&1:{1;%2
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2. Cospatb knacc Matrix. Onpegenutb private nons: Ykasartenb Ha ABYMEPHbIA MAaccus ,
pa3MepHoCcTb Maccua OnpenennTtb KOHCTPYKTOP 6€3 napameTtpa, ¢ napameTpoM. Onpenenutb
nectpyktop Onpenenntb MeToabl knacca get, set, show. Neperpyautb oneparopbl operator+,
operator-,operator*, operator<<, operator>>

Tema 3. 43blK CTPYKTYPUPOBAHHbIX 3AMPOCOB SQL.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

Cpenctsa onpeneneHns oaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpegeneHne Tmna KoNoHOK, MEPBUYHOrO KNoYa U orpaHnyYeHnii LenoCTHOCTM Mo CTPOKaM,
KONOHKaM 1 MexTtabnunyHbim cBs3saM. CpecTBa MaHUNyNMPOBaHNS AaHHbIMU. Ba3oBble npeavkarhl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHne n coeanHeHne T1abnuu,
rpynnupoBkKa v rpynnoeble (arperaTHble) oyHKLMK, NpeaukaTbl ¢ nog3anpocamu.

naboparopHas pabora (3 4aca(oB)):

3. Cospatb knacc Complex. Onpenenutsb private nons: Re, im ? BewecTBeHHAaa U MHUMas 4acTb
KoMmnnekcHoro Yymicna Onpenenntb KOHCTPYKTOp 6e3 napameTpa, ¢ napametTpom. Onpenenntb
nectpyktop Onpegenntb MeToabl knacca get, set, show. Neperpyantb onepartopsbl operator+,
operator-,operator*, operator<<, operator>>

Tema 4. MALULUHHO-OPUEHTUPOBAHHOE NPOrPAMMUPOBAHMUE.
JNIeKLMOHHOe 3aHsitne (6 4aca(oB)):

basoBasi Mogenb BblYMCINTENS, OrepaTop nepexona v noMeyYeHHble onepartopsbl. Jekomnosnuuns
BblpaXXEHWIA, CTPYKTYP OaHHbIX U CTPYKTYp ynpasneHus. MNpencraeneHne gaHHbIx 6a3oBoro tmna,
CCbINIOYHOE MMEHOBAHME (anpecauns) aHHbIX U gecTBMn-KoMaHa. CTpyKTypa BblYUCAUTENbHOM
MallWHbl U X0 MPOLIECCOB.

naboparopHas pabora (3 4aca(oB)):

CocTaBnTtb CNUCOK "chamMmnnns-Bo3pacT” Kas3aHCKMX nokynarenern n npoaasLEB

Tema 5. TEOPETUYECKASA U NMPAKTUYECKASA PEAITU3YEMOCTb AJIFTOPUTMOB.
JNeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

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

naboparopHasi pabora (3 yaca(oB)):

. CocTtaBuTb CAMCOK "ropof - CpeaHuin Bo3pacT nokynartenen no ropomy". PeaynbTartbl BHE
nHTepeana (18-55) He BknoyaTb

Tema 6. BbIHUCITUTEJIbHASA CJITOKHOCTb AJITOPUTMOB
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

BerHI/Ie, cpenHne n HNXXHue (aCI/IMI'ITOTI/I‘-IeCKI/IE) oueHKN. AHann3 CNoOXHOCTUN Ha npunmepe
KnacCcun4yecCckux anroputMoB COpPTUPOBKK U NoOMcCKa. P n NP knaccbl cnoxHocTw.

naboparopHas pabora (3 yaca(oB)):

Hantn ONNHY | camoro OnMHHOro crnoea B TEKCTE t 1 caMo 3TO CNOBO V. TEKCT 1 cnosa 3a4aHbl
CMNCKOM CUMBOIJIOB.

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

Buabl
. dopMbl KOHTPONSA
Pasnen Henens | camoctositensHon [TpymoeMKoCTb b
N TIMCLMNAUHBL Cemectp| .. ectpa pa6oThi (B yacax) camocroémenbuou
CTYLEHTOB paboTb!
Tema 1. OB bEKTHA4A NOLroTOBKA K
1.MOLE/Ib B 3 9 YCTHbI ONpocC
MNPOrPAMMUPOBAHMN. yeTHOMY onpocy
Tema 2.
NOIr’MKO-ANMEBEPANHECKAA noaroToBka K o
2. MOJIE/b B é YCTHOMY ONPOCY 9 YCTHbIi ONpOC
NMPOrPAMMNPOBAHUN.
PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
Bl VHHBEPCHTET
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Bune! dopMbl KOHTpONSA
Pasnen Henens | camoctositenbsHon [TpymoeMKOCTb P pons
N AmcumnnuHel CeMeCTP emectpa paboThI (B yacax) camocg%’gfb’:bm“
CTYLEHTOB P
noarotoBka K
Tema 3. A3bIK KOHTPOMbHOW 4 :g:ggoanaﬂ
3.[CTPYKTYPUPOBAHHDbIX 3 TOYKe
3AIMNPOCOB SQL. noaroToBka K o
YCTHOMY OMpOCY 5 YCTHbIA onpoc
Tewma 4. noarotoeka K
4. MALLNHHO-OPNEHTNROBAHHOE 9 YCTHbIA ONPOC
MPOrPAMMUPOBAHVIE. YCTHOMY Orpocy
Tema 5. noaroToBka K
TEOPETUYECKAS U KOHTPOMBHOIA 4 ggggﬁg”b”a"
5.[NMPAKTNYECKAA 3 paboTte
PEAJIM3YEMOCTb NOAroTOBKA K }
AJTTOPNTMOB. YCTHOMY OMpoCy 5 yCTHbBIV ONPOC
Tema 6.
BblHNCITNTEJIbHASA noaroToeka K o
6.l CNOXHOCTD 3 YCTHOMY ONpPOCY 9 YCTHbIN Onpoc
AITTOPNTMOB
Ntoro 54

5. O6bpazoBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yYeHUs

ObyyeHne NponcxoamnT B oopMe NEKLIMOHHbIX 3aHSATUI, a TakXe CaMOCTOSITENbHOW paboThl
CTYLEHTOB.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKuniA, KOTOPbI OCTaeTCcs y
CTyOeHTa B pe3y/bTaTe NpoCyWMBaHNSA NEKLMN HE MOXET 3aMeHUTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, NoNe3Ho
03HaKOMUTbCS ¢ bonee NOAPOOHLIM N3NOXEHNEM MaTepuana B y4ebHuke. CnMcok nutepatypbl
pasfeneH Ha [1Be KaTeropumn: HeObX0AMMbI ANs CoAYM 9K3aMeHa MUHUMYM U LOMNOMHUTENbHAS
nuTeparypa.

CamocTosiTenbHas pa60Ta npeannonaraeT BblNONHEHWE JOMallHNX p8.60T. I'IpaKTquCKme 3agaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpegHa3Ha4YeHbl 414 yKa3aHnA obwmx MetToooB peweHnsa 3anad
onpegeneHHoro Tuna. 3aerI'IVITb HaBblK/ MOXHO NUlb B pedynbTarte CaMOCTOATENbHON pa6OTbI.

Kpome Toro, camoctosTenbHas paboTta BK/to4aeT NoAroTOBKY K ak3aMeHy. Mpu noarotoeke k caaye
3K3aMeHa Becb 06beM paboTbl peKoMeHayeTcs pacnpenensitb PaBHOMEPHO MO AHAM, OTBEAEHHbIM
L0151 MOAFOTOBKU K 3K3aMeHyY, KOHTPONMPOBaTb KaXablil eHb BbiNonHeHMst paboTol. Jlydiwe, ecnu
MO>HO NepeBbINONHUTL NnaH. Toraa Bcerna 6yneT pe3eps BPeMEHM.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI M yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OBBEKTHAA MOOEJIb B MPOrPAMMUPOBAHUW.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

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

00 bEKTHO-OPMEHTNPOBAHHOIO aHanmaa. Knaccol 1 06bekThl. [lons u cBocTBa, METOAbI 1 COObITUS,
KOHCTPYKTOpPbI N AECTPYKTOPbl. BasoBas cemaHTvKa KnaccoB Kak abCTPaKTHbIX TUMOB AAHHbIX.
WHkancynaums, HacnenosaHme 1 NonMmMopaonsm.

Tema 2. JIOTUKO-AJITEBPANYECKAS MOLEJIb B MPOrPAMMUPOBAHUMN.
YCTHbIA onpocC , NpUMepHbIe BOMPOCHI:
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Basbl AaHHbIX Kak annapaT MHOPMaLUNOHHOMO MOAENNPOoBaHUsl. Moaenb OaHHbIX Kak paclimpeHune
KoHUenuun abeTpakTHoro Trna. OCHOBHbIE MOHSATUS PENSILMOHHON MOAENN AaHHbIX ? Tabnuubl
(nonsi, CTPOKW, KOMOHKM U UX TUMbI), KNOYM Tabnuubl, OTHOWEHNS Mexay Tabnuuammn, orpaHnYeHns
LIeNOCTHOCTU (YCNOBUS NPaBUIbHOCTM) 6a3bl AaHHbIX 1 onepaumn MaHUNyIMPOBaHUS OdaHHbIMK.

Tema 3. A3blK CTPYKTYPUPOBAHHbIX 3ANMPOCOB SQL.
KOHTPOSIbHAS TOYKa , NPUMEPHbIE BOMPOCHI:

CocTtaBnTtb CNUCOK "hamMmnnnsa-Bo3pacT” Kas3aHCKMxX nokynarener u npoaasLos CocTtaBmTb CNNCOK
"ropof - cpegHuin Bo3pacT nokynarenen no ropony". PeaynbTtatbl BHe nHTepBana (18-55) He
BK/IO4ATb

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CpencTsa onpeneneHns oaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpegeneHune Tmna KONoHOK, MEPBUYHOrO KNoYa U orpaHnyYeHnii LenoCTHOCTM Mo CTPOKaM,
KONOHKaM 1 MexTtabnunyHbiM cBs3sM. CpefcTBa MaHUNyNMPOBaHNS AaHHbIMU. BasoBble npeavkarsl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHne n coeanHeHne T1abnuu,
rpynnupoBkKa v rpynnoeble (arperaTHble) oyHKLMK, NpeaukaTbl ¢ nogsanpocamu.

Tema 4. MALULMHHO-OPUEHTUPOBAHHOE MPOrPAMMUPOBAHME.
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

basoBas Mogenb BblYMCINTENS, ONepaTop nepexona v noMeyYeHHble onepartopsbl. Jekomnosnuuns
BblpaXXEHWIA, CTPYKTYP OaHHbIX U CTPYKTYp ynpasneHus. MNpencraeneHne gaHHbIx 6a3oBoro tuna,
CCbINIOYHOE MMEHOBaHME (agpecauns) aHHbIX U geAcTBMA-KoMaHa. CTpyKTypa BblYUCAUTENbHOM
MallWHbl U X0 MNPOLIECCOB.

Tema 5. TEOPETUUECKASA U NMPAKTUYECKASA PEAJTUSYEMOCTb AJITOPUTMOB.
KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

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

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

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

Tema 6. BbIYHUCJIUTENNIbHASA CNNOXKHOCTb AITOPUTMOB
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BerHI/Ie, cpenHune n HNXXHue (aCI/IMI'ITOTI/I‘-IeCKI/Ie) oLEeHKN. AHann3 CNoOXHOCTUN Ha npunmepe
Knaccun4ecCckux anropnutMoB COpTUPOBKK U NONCKa. P n NP knaccbl cnoxHocTw.

Tema . UToroBasi oopma KOHTpOns

MprMepHble BOMPOCHI K 9K3aMeHY:
Mo maHHOW AucuMnNanHe NpPeLycMOTPEHO NPOBEeAEHNE aK3aMeHa.
BUNETbI K 9K3AMEHAM

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

DB1. O6bekTbl 1 B3anMOCBA3M Kak oTHoweHus. ER-gnarpammbl. Knaccndmkaums oTHOWEHWIA.
Poautenbckas n novepHas Tabnuubi.

DB2 HasuraumoHHbI 1 pensumMoHHbln nogxon Kk bIl. Peanusauns ceasen Kno4eBbiMu
Bblp2XEHUSIMU; NEePBUYHbBIE N BHELWHNE KNo4u. KoMnosnumns (CoeanHeHne) OTHOWEHWI NO KIToYy.

DB3 lNpoekTtuposaHune B kak nekomMnosnums oTHoweHun. HopmanbHble popmbl B,

DB4 Moaudpukauusa 6. HapyweHuns uenoctHoctn B yposHs nons n 3anncu. CebinoyHas
LIENOCTHOCTb.
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DB5 9sontouunsa cetesbix bl - xocT-TepMuHan, gann-cepeep, KMMeHT-cepsep 1 3-ypoBHeBas
apxutekTtypa. Onpegenexve B/,

DB6 LeknapatuHbii 53blk SQL kak ctaHgapT KoMMmyHukaumm B cetesbix BI. CtpykTtypa SQL.
Moabssbika onpeneneHns CTpykTypbl aaHHbix DDL - cosdnaHve tabnmuy u MHOEKCOB.

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

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

DB9 Bbibopka 13 nekapToBbix NPON3BEeAEHWNA 1 cTeneHen. PaspelleHne Konnm3nm nMeH -
KBannduumpoBaHHbie (MonHble) MmeHa u anvackl. Onuus Join - BapraHTbl coeanHeHns Tabnuu,.

DB10 N'pynnuposka v rpynnosble BbluncneHuns. Onuumn Group By, Having n arperatHble doyHKUMN.

DB11 Onumm Order By, All/Distinct. ObbeanHeHne 3anpocos - onums union.

DB12 BnoxeHHble noasanpocsl. MNpeavkatbl ¢ Bbloopkoit. COOTHECEHHbBIE 1 HECOOTHECEHHbIE
noA3anpocsi.

DB13 MNpencTaBneHns kak nHTepdeinc aaHHbix. Co3paHune npencrtasneHmnin B kak obpaweHue
nekomnoauumm. MNMpobnemMbl HEOAHO3HAYHOCT MOAMCIUKALMKN NpeacTaBneHuii. MpeactaBneHns B
apxutekType "KnmeHT-cepsep".

DB14 TpaHcakumm Kak paclmpeHne ceMaHTuky npouenyp. KomaHabl noanepXxku TpaHcakuui.
MoHsiTns Bycpepusaumm n 6nokmposaHus. MpuMepbl TpaHcakLUWiA.

NHdpopmartuka, 3. 2
Beenenune B OOIN.

OP1 OOIT kak onepupoaHune Tunamm. CemaHTrka KnaccoB Kak MMeHOBaHHbIX TUNoB. CMHTaKCKC
onpepneneHns knaccos. Nons n metoabl. KOHCTPYKTOPbI 1 AECTPYKTOPbI.

OP2 VHkancynaumsa kak oTHocuTenbHas nokanusauns. CokpbiTue OT Nonb3oBartens - onuum private
n public. JaHHble Kak oyHKUMN OOCTYyna, CBOMCTBA Kak npencTaBneHns (MHTepdenc) aHHbIX.

OP3 HacnenoBaHue peanvsaunmn Kak yToO4HEHMEe ceMaHTukKu Tuna. lNononHeHne n
nepeonpeneneHme metonos. CokpbITME peannaaumm OT 4pYroro NPOEeKTUPOBLLMKA KNacCoB - onuus
protected.

OP4 lNMonumopdmraM Kak yTOYHEHME CEMAHTUKKN TNa nepeMeHHol. [JnHammyeckne Metoabl Kak
nogaepxka nonumopgomama - onuum static, dynamic/virtual

OPS5 MNpobnema MHOXeCTBEHHOCTU nepapxuii. "CUMMeTpUYHOE" pelieHmne - arperatbl (4eKapToBbI
Npov3BeaeHnNs Knaccos). "ACCUMETPUYHOE" peLleHNEe - UMEHOBaHHbIE MHTEpPAoelichl. HacnenosaHune
NHTepgoerica (KOMMNOHEHTHbI NOAX04).
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OP6 CuncteMbl CO CNOXHbIM NOBEAEHMEM - NpobneMa onncaHusi B3auMoaencTBUS MHOMUX
06beKTOB/CYyObEKTOB B COBPEMEHHOM MPOrpaMMmMpoBaHun. ABTomaTHble Moaenu. MoToku kak
reHepaTopbl U MPUEMHMKMN CO0BLWeHWIA. "TpuBmnanbHoe" noBeneHme.

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

OP8 "NHTennekTyanbHoe" NoBedeHNe kak camoornpeneneHune Yyepesa rnobanbHoe CocTosiHMe
BHewWHen cpenbl. JIeHTbl 1 MawmrHbl ThlopuHra. PacwmpeHrHbin Te3nc Yepya- TbropuHra.

OP9 CobbiTns kak npeaukatbl. BNok-cxembl kak ceMaHTU4Yeckme aBToMathbl. 3 HOpMasbHbIE (OOPMBbI
anropntMoB. COBbITUIAHBIA CTUNb B NPOLIEAYPHOM NPOrpaMMMpPOBaHUN - yNpaBneHne faHHbIMK (Ha
npumMepe).

OP10 CobbiTuitHoe nporpammmposaHune B OOTI. [NporpamMmbl Kak TUMN OaHHbIX U MHTEPAIEC
nonb3oBatens. CobbiTs BHEWHWE 1 BHYTPeHHWE. BapraHTbl genernposaHms 06paboTku
CO0bLWeHNIA.

OP11 CobbiTus kak nckntodeHns. ObpaboTka ucknoveHmin B Object Pascal.

3anaun ak3ameHa 3 cemecTpa.
Cybl.

3anaum no CYB/ - 2 Tmnos.

B 3apavax nepeoro tMna npegnaraeTcsa Hanmcatb KoMaHay a3bika SQL, pewatoLlyto HEKOTOPYHO
MOCTaBNEHHYIO HA ECTECTBEHHOM 53blke 3amady. HensbexHas npu 3TOM HEOAHO3HAYHOCTb, KaK
06bI4HO TpaKTyeTCs B Nonb3y ak3ameHyemoro. CkaxeM, "BbibpaTtb MHpopMaumio o npoaasuax?”
MOXET 03Ha4yaTb BbIOOPKY 3HAYEHWS KNtoYa, BCex (*) MM HEKOTOPOW COBOKYMHOCTM NONei 0aHOW
Tabnuubl Salesmen, NONHON MHGOPMALIMKN O NPOLAaBLAX, BK/HOYAOWEn NHGopMaLmio o
nokynarensx gaHHOro npoaasua, coenaHHbIX UMY MoKynKax v Toeapax n npoy. HesiBHO
npeanonaraeTcs CUHTakCn4Yeckn Hambonee NPOCTON, T.€. - NEPBbIA UM BTOPOI N3 NEPEYNCIIEHHBIX
BapunaHTOB.

B 3apayax BTOporo tvna npeanaraeTcsi peanu3oBatb 3agaHHyto komanay SQL kak 06paboTtky
¢oainoB B TEpPMUHAX NPOLEeaypHOro nporpamMmmposaHus (T.e. B [lackane). [Noxanyin, eauHCTBEHHAs
BO3HMKaOLWas Npu aTOM CyliecTBeHHas npobnema - adeKTMBHAs, OLHOMPOX0AHAA peann3aums
npegnonaraeTt Hann4Me onpeneneHHoOro nopsaka KOMNoHeHT, HO [lackanb He nogaepXxmsaet
MOHATUSA NOrMY4ECKOoro (OUHaMM4eckoro, M3MeHsEeMoro) nopsaka (T.e. Hoekcos). [otomy - npu
peWweHnn npeanonaraem, YTo KOMNOHEHTbI PACMONOXEHbI "Tak, Kak MHE HYXHO, Kak Toro TpebyeTt
peweHne 3agadn” - T.e. T0, HYXHbIA NOPAAOK peanndoBaH huamdeckn. OnpeneneHme aToro
nopsioka BbIHOCUTCS B KOMMEHTapWUI - paBHO Kak 1 CrioBeCcHasi NOCTaHOBKA 3a4a4yu.

Bce 3apmaun ccbinatroTcs Ha cneaytouee onpeaenexHvne 1abnuu u ceasein MogenobHo B "3akasbl” -
CM. anarpammy. o cpaBHEHUIO C ONpeneneHeM B NekUmMsX, AN YNPOLWeHUs peleHnii nobasneHa
nnwb cBa3b "ogHM ko mHormM" Employee.ld=Customer.Emp_Id. ConepxaTtenbHo - Kaxabli
nokynatesnb "npukpennen” K eAMHCTBEHHOMY 0OCNyXMBatoLWeMy ero npoaasLy, YTO eCTECTBEHHO -
cKaxem, o515 onToBbIX PUPM.

3agayv nepsoro Tuna.

DB 1.1 CocTtaBuTb ynopsaao4eHHbIn Mo UMEHaM 1 gatam poxXAeHUs CIUCOK MONobIX NoKynaTene.
3aecb "Monogon" = pogmncs nosgHee 1980 r.

DB 1.2
Bbibpatb BClO MHpOpMaLMIO 0 napax "npoaasel, - ero nokynatenb”, XuBYLLNX B pa3HbIX rOPOAaX.
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DB 1.3 Bbibpatb BClO MHGOPMALIMIO O Napax "NpoLaBeL - He ero Nokynatenb", XMUBYLWMX B O4HOM
ropoge.

DB 1.4 BbibpaTtb NpoaaBLOB, BCE NOKynaTeny KOTOpPbIX XUBYT B OAHOM ropose.

DB 1.5 Bbibpatb npoaaBLoB, BCE NOKyNaTenu KOTOPbIX XMBYT B TOM X€e CaMOM ropoae (410 1
nponaseL,).

DB 1.6 Bbibpatb npoaaBLoB, Y KOTOPbIX CYLECTBYIOT NOKyNaTenu, X1ByLLMe B TOM Xe CaMOM ropoe
(4to M Npopaseu).

DB 1.7 BbibpaTtb NpoaaBLOB, Y KOTOPbIX €CTb MO MEHbLUE Mepe AECATOK NOoKynartenei, Xusywme B
TOM X€e CaMOM ropofe (410 1 NpoaaseLl).

DB 1.8 Bbibpatb npoaaBuoB, 06cnyxmBlumx (3a Bce Bpemsi) bonee 100 nokynarenei.

DB 1.9 Boibpatb nponasuoB, 06CnyXmBLIMX 3a Tekywmin Mmecsiy, 6onee 100 nokynatenei.

DB 1.10 BbibpaTb npoaaBLOB, KOTOPbIE MONIOXE (B CPeOHEM) BCEX MOKynaTenem.

DB 1.11 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE KaX40ro U3 nokynatenei.

DB 1.12 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE MO MEHbLUEN Mepe 0HOMO U3 CBOUX NoKynaTtenen.

DB 1.13 BbibpaTb NpoaaBLIOB, 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 CocTtaBuTb CANCOK "ropof - CpenHunin BO3pacT nokynartenen no ropoay". Pesynbtatbl BHE
nHtepsana (18-55) He Bknto4aTb.

DB 1.19 YBennuntb BABOE KOMUCCMOHHbIE NPOAABLIAM, BCE NOKyNaTenn KOTOPbIX XUBYT BHE
KasaHwu.

DB 1.20 Ypoanutb nHgoopMaLmio 0 nokynarensx, He coenaswmx 3a TeKYLWWn rod HX OOHON NMOKYMKMW.

3agayv BTOPOro tmna.

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

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)
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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 aK3ameHa 3 cemecTpa.
OOr.

Ha nene, Bce npennaraemble 3ajayu - 3agaym ak3ameHa 2 cemectpa. lNMpennaraercs nuwb
0popMUTb X B CTUNE 0O BEKTHOrO NporpamMMmpoBaHus. NocnegHee, B KAHOHNYECKOM NMOHMMAHWK,
Kak M3BECTHO, NpeanonaraeT onucaHue

1) CTpoeHus - B TEpMMHAX UHKaMNCynsiLMs-HacnenoBaHne-noanMMopgunam

2) MoBeneHus - B TepMrHax 06paboTkm coobLieHmi

CopepxartenbHo, 3HaHWe 1, Mo He0BX0AMMOCTM N BO3MOXHOCTUN, 06 bSCHEHUE NPELNOXEHHbIX
PELWEHNIA B TEPMUHAX COOTBETCTBYIOLWMX NOHATUI - NoNMMopdonam, obpaboTka coobeHnin n
NHTEPENC - HE TONbKO NPMBETCTBYETCS, HO 1 HESIBHO NpeanonaraeTcs.

CDaKTI/I‘-IGCKI/I/q‘JOpMaHbHO Xe, ONnS peweHnsa 3anad npennaraetcyd ncnonb3oBaHne Nnlb A3blKOBbIX
cpencTs onncaHunda nHkancynaumm n HacnenoosaHus. To4Hee, BCE 6e3 UcknYeHns ncnonb3yemblie
CTPYKTYpbl OaHHbIX - KakK a6CTpaKTHbIe, TaK 1 onpeneneHHble B Mackane npon3BodHblE TUMbI -
LOOJTXHbI ObITb onpeneneHbl Kak HacneagHMKn onmncbiBaeMblX HNXE KTaCCOB.

OTK KNacchbl CHMTAOTCS NpejonpeneneHHbIMU B HEKOTOPOM Mogyne Structures, KOTOpbIf, B CBOKO
o4yepenb, CCbINAeTCs Ha HEKOTOPbIE ONpeaeneHns TMNoB, Haxoasawnecs B moayne Base:

tinfo - conepXxunmoe BepLWUHBDI,

tPosition - (abcontoTHas) NO3MLMSA BEPLWUHDI,

tDirection - (oTHoCMTENbHOE) HanpasfeHne OT BEPLUNHbI

[Mpennonaraetcs, 4TO NPOrpaMMUCT UMEET LOCTYN K Moaynto Base n MOXeT MeHsTb He TONbKO
onpenenexHune, HO (ecnu Hy>XHo) 1 HaseaHue Tuna tinfo - ckaxewm, tListinfo, tStackinfo, tNodelnfo ons

MMEHOBaHMNA COOEPXKMMOro KOMMNOHEHT CNucka, CTeka, nepesa n 1.4. MonobHble 3aMeHbl
ohopMNATCA B BUAE KOMMEHTapUS.

ABTOMATHI
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OnpepnensieMble HUXe 3aMKHyTble aBToMathl (T.e. aBToMaThl 63 BXxoAa/Bbixoaa) doakTUYeckn B
3agavax He UCMONb3YKTCS, HO HYXHbl 415 MOHMMaHUS! ONpPeneneHnia, cneayowmx ganee.

Knacc tAutomata onucbiBaeT aBToMarthbl - CTPENOYHbIE AnarpamMmbl, BEPLINHBI KOTOPbIX MOTYT
HaxoguTcs B no3unumsax tPosition n cogepxatb 3HaveHns tnna tinfo, a cTpenky nomeyeHsl
3HadeHusamm Tuna tDirection. OgHa 13 BepLWWH - HA30BEM €€ root - SBHO BbloeNseTcs Kak
HayanbHas, ucxogHas, "ronosa” nnm "KOpeHb".

HesiBHO, NpegnonaraeTcs cTaHgapTHas CCblfioyHas peanusauns, Ho 41 UCNONb30BaHWS
CYLECTBEHHO NLWb TO, YTO KNacc npennaraeT cnenyowmii HAbop BO3MOXHOCTEN (MHTepAelic,
CepBuC):

1) constructor Create(RootInfo:tInfo); - cospaHme aBToMaTa M3 € AMHCTBEHHON HAaYanbHOW BEPLINHbI
(ronosbl, KOPHSA).

2) property Info:tinfo read GetInfo write Setinfo; - conepxnmoe Tekylen BepWnHbI (YTEHNEe/3anuch)
3) property Position:tPosition read GetPosition - no3nuunsa Tekyuwer BepwmHbl

4) property Root:tPosition read GetRoot - no3unuunsa kopHesor BepwmHbl (Position n Root - cBoncTea
"TONbKO ONSt YTEHUSA" - HET HUKaKON He0OX0OMMOCTM U3MEHSITb NO3ULNK BEPLIVH - 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); - nobaBneHue 1 yaaneHue nycto BepWwHbl B 3a4aHHOM
HanpaefeHUN Nocne Tekylwen (1 - nepen NepBoi BEPWUHON, Cnelyowein B 3a4aHHOM HanpasneHun,
€Cn1 TakoBas ecTb).

9) procedure GoTo(Position:tPosition) - nepexoa/ckaqyok Ha ykazaHHy0 NO3ULMIO; COOTBETCTYIOWAS
BEPLMHA CTAHOBUTLCA Tekylwen. HeonpeneneHa, eCnun BEPLWNHbI C TAKOW NO3ULMEN HE CYLLECTBYET.
3ameTum - BeplmHa root CywecTByeT BCerna n He MoXeT ObiTb yaaneHa no onpenenexuio. He
nytatb GoTo C OTHOCMTENbHBLIM ABUXEHMEM - Move!

3anucu

(TpakTOBKa - UMEHOBAHHbIE 1EKAPTOBbLI MPON3BELEHNS aBTOMATOB) ECTECTBEHHO PEaNn3yTCS Kak
Knaccbl 6e3 cobCTBEHHbIX METOAOB - HO, KOHEYHO, ¢ MeTodamu knacca tObject n onepauwer
BbIGOPKMU.

Cnuckn

34ecb 1 ganee B 3afa4ax nof Crnvckom (KOMNoHeHT tuna tinfo) noHnmaetcsa Tun tList,
onpenensemMbiin B TO4HOCTM Kak tAutomata, npu cnegyrowem onpeneneHnn Tmuna HanpasneHuin, ¢
€CTeCTBEHHOW CEMaHTUKOM

tDirection={next}; {MOXHO coBUraTbCsa TONLKO BNepes, Ha cneayowmni

Wtak, BCce ocTanbHble NMHENHbIE CTPYKTYPHbIE TUMbI - MACCUBbI, painbl, CTEKW, o4epenn u T.0. -
peanusyTcsa Kak HacneaHuku tList.

Hepesbs

Knacc tTree onucbiBaeT GBMHapHbIe OepeBbs U NpeanaraeT ToT Xe MHTepdoeiic, YTo 1 aBTomaThl,
npwW cneaytowweM onpeneneHnmn Tuna HanpaeneHust

tDirection={left,right}; {MoXHO coBuraTbcs BHU3 HaNeBo 1 Hanpaso}

3apaym 6noka 3.
(Ecnm He XOTUM MOPOKU C onpeneneHnem 3Ha4eHuin) NuweM npoLenypbl, He Nporpammbi!

Cnuckn

PernctpaunoHHbIn HoMep 3AEK
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List 1. Haintn onuHy | camoro onvHHOro cnoea B TeKCTe t 1 caMo 9TO CNOBO V. TEKCT 1 cnosa 3afaHbl
CMUCKOM CUMBOJIOB.

List 2. Yoanutb 13 TekcTa t Bce BXoXOeHUS 3a0aHHOro CNoBo W. TeKCT 1 cnosa 3agaHbl CNUCKOM
CUMBO/IOB.

List 3. BctaBuTtb 3agaHHoe €noBo v1 nocne nepBoro BXOXAEHUS 3a4aHHOro Cnosa v2 B JaHHOM
TekcTe t. TekcT 1 cnosa 3anaHbl CNUCKOM CYMBOJIOB.

List 4. 3aMeHNTb NepBoe BXOXAeHMe B TEKCT t 3agaHHOro cnosa vi Ha cnoso v2. TekcT 1 cnosa
3a[aHbl CNNCKOM CUMBOOB.

List 5. [NpoBepnTb BXOXOEHWNE CNOBa B TEKCT (KakK CMMOWHOro doparMeHTa). TeKCT u cnosa 3agaHbl
CMNCKOM CUMBOJIOB.

List 6. BkntounTb anemMeHTbl 3a4aHHOr0 cnmcka B Yynops40YeHHbIA CNCOK, C COXPaHEHNEM
ynopsaL0YEHHOCTHU

List 7. BctaBuTb B CNMCOK 3aflaHHOE 3HAYEHME X nepen KaxablM 3HaYEHNEM Y

List 8. CopTupoBka cnucka BKIHOYEHNEM.

List 9. lNopoamnTb CNNCOK U3 NONOXUTENbHbIX KOMMOHEHT AAHHOr0 Crmucka.

Ynopsoo4eHHblE CIIUCKM 1 COPTUPOBKA.

List 10. NpoBepka ynopsao4eHHOCTM YACNOBOrO Cnmncka.

List 11. HanTtn nepeceyenue 13=I1NI2 oByx ynopsoo4eHHbIX NTMHENHbIX CNUCKOB Yucen [1,12.

List 12. HainTn o6beanHeHmne 13=11U12 aByx ynopsaoyHeHHbIX NTMHERHbIX cnMckos I1,12.

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

List 14. ObpalweHne cnucka, npeobpasoBaHne: CNMcok ¢ CNNCOK , C U3BMEHEHMEM Nopsiaka Ha
obpaTHbIii

List 15. [JaH cnucok To4ek NAoCKOCTU (3anncb/nonsipHble KOOPANHATHI). BbISCHUTL, nexar nn oHu
Ha 3a4aHHON NPSMON (3a8aHbl KOIAULMEHTbI TIMHERHOrO YpaBHEHUS)

List 16. [laH cnncok To4Yek NioCKOCTU (3anncb/0ekapToBbl KOOPAMHATbI). BbISCHUTL, nexar N1 oHu
Ha OKPY>XHOCTW 3a4aHHOro paauyca c LeHTPOM B Havane KoopamHar.

Lepesbs.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Tree 1. Haintn cymmy KOMMNOHEHT OBOVMYHOro Aepesa Hag Turnom real.

Tree 2. Bbl4McAnTb MMHMMaNbHYO KOMMOHEHTY OBOMYHOrO Aepesa Hafd TUMOM real.

Tree 3. BbisicHWTb, 0bnagaeT MM JaHHOE OEPEBO CBONCTBOM - CyMMa Kaxa4oro ypoBHs 6onblue
CYMMbI MpeablayLwero.

Tree 4. BbisicH1Tb, 0bnagaeT nu gaHHoOe OepeBO CBOMCTBOM - KOMMOHEHTA KaX4oro YpoBHs 6onblue
BCEX KOMMOHEHT npeablaylero.

Tree 5. BbIiCHUTb, SiBNSeTCca N1 JaHHOe OepeBOo OepeBOM Movcka.

Tree 6. BbiiCHUTD, obnagaet nn gaHHoe Oepeso CBOWCTBOM - Kaxaas JOo4YepHAA KOMMOHEHTA
60nblle No 3HA4YEHUIO pO,D,VITGJ'IbCKOVI.

Tree 7. JekoanpoBatb TEKCT, 3anuncaHHbIi azdbykoii mop3e. Koampoeka 3anaHa GMHapHbIM 4epeBOM
OyKB.

Tree 8. 3akoampoBatb TekcT a3bykol Mop3e. Koamposka 3aaaHa 6uHapHbIM fepeBom OykB.

Tree 9. lNogcuymTarb KONNMYECTBO BXOXOEHWUI KaX40ro CfoBa B 3a4aHHbI TEKCTOBBIN doann.
PesynbTat - nepeso KONMYecTs.

Tree 10. NpeobpazoBaTtb OEPEBO B CMIUCOK

Tree 11. MNpeobpasoBartb CNMCOK B AEPEBO Noncka

7.1. OcHOoBHas nuTeparypa:

1.MHpopmaTmka: Kypc nekunit. YuebHoe nocobue / E.J1. ®epotoa, A.A. denoTos. - M.: N1
®OPYM: MH®PA-M, 2011. - 480 c.

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

2.MHpopmaTmka. bazosblii kypc : y4ebHoe nocobue onsi CTyAEHTOB BbICWIMX TEXHUYECKUX Y4EOHbIX
3aBeneHuii / nog pen. C. B. CumoHoBuya .? 2-e uagn. ? CaHnkr-MNetepbypr [n ap.] : Mutep, 2008 .?
639 c. :

3. AHgpuaHoBa, A.A.llpakTnkym no kypcy "Anroputmmsauns u nporpammmpoBaHue”. Hactb 1
/A.A.AHgpraHoBa, T.M.MyxTaposa. - KasaHb: KasaHckuii rocynapctBeHHbI yHusepcuteT, 2008.- 96
C.

4 AnppuaHosa A.A., Myxtaposa T.M. lNpakTukym no kypcy "AnroputmMmsaums v
nporpamMMmmpoBaHne” - 4yactb 1. - KazaHckuii rocynapcTBeHHbIn yHuBepcutet, 2008.

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

5. MHdbopmatmka: YuebHoe nocobue / MNMon pen. 6.E. OauHuosa, A.H. PomaHosBa. - 2-e 13g,.,
nepepab. n gon. - M.: By3sosckuin y4ebHuk: HUL, MHdopa-M, 2012. - 410 c¢.: 70x100 1/16. (nepennerT)
ISBN 978-5-9558-0230-5, 2500 k3.

http://www.znanium.com/bookread.php?book=263735
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6. Morunes, A. B. MeTtonbl nporpammupoBaHuns. KomnbiotepHble BbldncneHus / A. B. Morunes, J1. B.
Nuctpoea. ? CI6.: BXB-Metepbypr, 2008. ? 320 c. URL:
http://znanium.com/bookread.php?book=350418

7.2. JlononHuTenbHasa nuteparypa:

LononHuTenbHas nutepartypa:

1. Hosukog, ®. A. [luckpetHas matematuka ons nporpammucTos: Yueb. nocobue / d.A.HoBukoB. - 2
- e n3a. - Clo6. v ap.: Nutep, 2004. - 363 c.

2. AHgpunaHosa A.A., Myxtaposa T.M. O6beKTHO-OPUEHTUPOBAHHbI aHaNN3 W
nporpamMmmmpoBaHue: KoHCnekT nekuuin. Kas.cpenep.yH-T. - KasaHb, 2013. -137 c.
http://lioweb.ksu.ru/ebooks/09-1IVMIT/09_104_klI-000497.pdf

3. NHdopmMaTmka 1 nporpaMMmpoBaHue : y4ebHuk ans ctyn. sysos / E. . NctomuH, C. O,
Hekntopos, B. N. PomaHyeHko .? CI6. : AHopeeBckuii n3a. nom, 2006 .? 248 c. ? bubnuorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

4 MNpakTukym pabotbl Ha ABM: yuebHoe nocobue / [B. C. Kyrypakos n ap.]; KasaH. roc. yH - T, dak.
BbIYMCA. MaTeMaTnky 1 kmbepHeTrkm. - KasaHb: KI'Y, 2008. - 111

5. CTpyKTypbl AaHHbIX 1 anropuTMmbl : Yueb. nocobue / Anbdopen B.Axo, [xoH 3.XonkpodT,
Oxeddppn O.YnomaH ; MNep. ¢ aHrn. n pea. A AA.Munbko .? M. n gp. : A3par. nom
"Bunbsamc", 2000 . 382c. : un. bubnnorp.: ¢.369-374 . MNpeaM. ykas.: ¢.375-382 . ISBN 5-
8459-0122-7 (pyc.) : 198.90 . ISBN 0-201-00023-7.

7.3. UHTepHeT-pecypcChbl:

O.KyaHeuoB. AnropuTtmbl 1 Teopus BblumcneHnia - hitp://www.intuit.ru/studies/courses/555/411/info
B./BaHHuMKOB. BBeneHuve B anroputmel. - http://www.intuit.ru/studies/courses/1010/320/info
L.Wsen. AnropntMmbl: NnocTpoeHne n aHanua - http://www.intuit.ru/studies/courses/534/390/info

NHopopmaTtrka. Basoseblii kypc: y4ebHoe nocobue ans CTyAeHTOB BbICIUMX TEXHUYECKUX Y4EOHbBIX
3aBeneHuii / nog pen. C. B. CumoHoBmya.?2-e nsa..?Cankt-MNetepbypr [u ap.]: Mutep, 2007.7639 c.
URL: http://z3950.ksu.ru/bcover/0000758670_con.pdf - URL:
http://z3950.ksu.ru/bcover/0000758670_con.pdf

M.®ypyrsaH. AnropuTtMmbl 1 MOSENN BblYUCAEHUI - http://www.intuit.ru/studies/courses/533/389/info

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "ononHMTenbHbIe rnasbl nHpopmMatmkn" npennonaraet UCNonb3oBaHme
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

JleKLMoHHble 3aHATUSA MO OUCUUNIVHE NPOBOAATCS B ayANTOPUM, OCHALLEHHOW AOCKOM U
MenioM(MapKepoM), B KOMMbIOTEPHbIX Knaccax, B MyNbTUMEOUAHBbIX ayOUTOPUSX.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 18 n3 20. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnavHbl "dononHutensHble rnasbl nHgopmatukun”; 01.03.02 MNpuknagHas Matematmka n MHpopmaTmka; AOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHnto 01.03.02 "TpuknagHas matematmka n nHgopmaTtuka" n Npogonno NoAroToBKM
CuctemHoe nporpamMMmpoBaHue .
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AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 19 n3 20. 111 yHlf[

S OEALIK G



Mporpamma aucumnavHbl "dononHutensHble rnasbl nHgopmatukun”; 01.03.02 MNpuknagHas Matematmka n MHpopmaTmka; AOLEHT, K.H.
(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 5AE
CrpaHnua 20 n3 20. iis yHlf[
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SHHO AHATVTAHES AR CHCTEMA Kby



