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

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

1. LUenn ocBOEHNS AUCLUMINHBI

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

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

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

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

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

M3y4eHune ocHOBbIBAETCS Ha pe3ynbTatax uaydyeHns gucumnnmi "OcHoBbI MHOOpMaTUKK'.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

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

cnocobHoCTb NPUMEHSATb B NPOJDECCMOHANIbHOW OeAaTeNbHOCTH

Lncpp komneteHLUN

MK-1

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

nporpamMm, ceTeBble TEXHOJIOT NN,

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

OCHOBHbIE MOHATMSA 1 METOLbl COBPEMEHHOIO 3Tana passuTns paspaboTkn NPorpaMMHOro
obecneyeHus

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

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

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

4. nONXeH OJEMOHCTpPUMpoOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

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

4. nONXeH OEMOHCTpUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

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

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

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

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

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

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAaynto
TemaTtnyecknn nnaH gUCUUNAUHbI/MOAYNS
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Buabl 1 yachl
Pasgmen ayauTopHOM paborThbl,
N ,D,VIKIIL‘I,)VJIJ‘I'IVJ',I.II;IIHI;I/ CemecTp| cgzgg::a ™ TF()Z ﬂgg:)l(()ocm TeK‘.’(L::T(:«,gE;prI
MpakTnyeckmelllaboparopHbie
HeKu.uu 3aHATUA pa601b|

Tema 1. OB bEKTHAA CTHBIN OMDOC
1/MOLOENb B 3 6 0 3 y P

NMPOrPAMMUMNPOBAHUK.

Tema 2.
5 NOrnkKo-ANresPANYE CK@&! 6 0 3 YCTHbIA ONPOC

MOLOENb B

MPOrPAMMUPOBAHUK.

Tewa 3. S3bIK KOHTPONHas
3.|CTPYKTYPUPOBAHHDbIX 3 6 0 3 pCTHbIIZ .
3AMPOCOB SQL. y P

Tema 4. <

4 MAWVHHO-OPUEHTVROBAHHIOE 6 0 3 yCTHBIA onpoc
NMPOrPAMMUPOBAHUE.
Tema 5.

TEOPETUYECKAS U Kzggﬁg”b”a"
5.[NMPAKTUYECKA4A 3 6 0 3 pCTHbII7I .
PEAIM3YEMOCTb y P

ANMTOPUTMOB.
Tema 6.
6 BbIYNCJTUTEJTIbHAA 3 6 0 3 YCTHbIA ONpocC
ICNOXHOCTb
AINMTOPNTMOB
Tema . Toroesas 3K3aMeH
" |doopma KoOHTpONSA 3 0 0 0
NToro 36 0 18

4.2 CopepxaHvue JUCLUNUHDI
Tema 1. OB BEKTHASA MOLOE/1b B MPOrPAMMUPOBAHUMN.
neKkumnoHHoe 3aHsitTne (6 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 cBoicTBa, METOAObI 1 COObITUS,
KOHCTPYKTOpPbI U AECTPYKTOPbl. BasoBas cemaHTvka KnaccoB kak abCTPaKTHbIX TUMOB AAHHbIX.
WHkancynaums, HacnegosaHue v NoivMmMopgusm.

naboparopHas pabora (3 yaca(oB)):

1. Cosparb knacc Vector. Onpegenutb private nonsi: Ykasarenb Ha 0OHOMEPHbIA MacCuB,
pasmepHoCcTb Maccmea OnpenennTb KOHCTPYKTOp 6e3 napameTpa, ¢ napameTpom. Onpenenutb
nectpyktop Onpegenntb MeToabl knacca get, set, show. Neperpyantb onepartopsbl operator+,
operator-,operator*, operator<<, operator>>

Tema 2. TOT'MKO-ANNTEBPAUYECKAS MOLOEJ b B TPOFPAMMUPOBAHUN.
JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):

Basbl gaHHbIX Kak annapaT MHPOPMaUNOHHOro MoaenpoBaHms. Mooenb OaHHbIX Kak paclumpeHme
KoHuenuun abcTpakTHoro Tuna. OCHOBHbIE NOHATUSI PENSILMOHHOM MOL4ENN AaHHbIX ? Tabnuubl
(nonsi, CTPOKW, KONOHKM U NX TWMbl), KNOYM TabnuLbl, OTHOWEHNS Mexdy Tabnuuamm, orpaHnyeHns
LLeNOCTHOCTN (YCNoBUS NpaBmnbHOCTM) 6a3bl AaHHbIX U onepaLmnm MaHUNynMpoBaHMs OaHHbLIMU.

naboparopHas pabora (3 4aca(oB)):

PerncrpaumnoHHblii Homep 991714 DAEKTPOHHEH
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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)):

CocTtaBnTb CNUCOK "ropof - CpefHWIn BO3pacT nokynarener no ropody". Pesynbtatbl BHE nHTEpBana
(18-55) He Bkno4aThb

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
Paspen Hepens | camoctositenbHol [TpPyAnOeMKOCTb) $
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.
PerncrpaumnoHHblii Homep 991714 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buasi MdopMbl KOHTpONA
Pasnen Henens | camoctositenbsHon [TpymoeMKOCTb P pons
N AmcumnnuHel CeMeCTP emectpa paboThI (B yacax) camocg%’gfb’:bm“
CTYLEHTOB P
MnoaroToBka K
Tema 3. A3bIK KOHTPOMbHOW 4 Eggggg”b"'a"
3.[CTPYKTYPUPOBAHHDbIX 3 paboTte
3AIMNPOCOB SQL. NOAroTOBKA K j
YCTHOMY OMpOCY 5 YCTHbIA onpoc
Tema 4. rnoaroTtoBska K
4 MAWLWNHHO-OPUEHTUROBAHHOE 9 YCTHbI onNpoc
NPOrPAMMUPOBAHVIE. yCeTHOMY Onpocy
Tema 5. MoaroToBKa K
TEOPETWYECKAS U KOHTPOMbHOVA 4 ggggﬁg”b”a"
5.NMPAKTUYECKA4A 3 pabote
PEATTM3YEMOCTb NOAroTOBKA K B
AINMTOPNTMOB. YCTHOMY OMpoCy S YCTHbIV ONpocC
Tema 6.
BbIHNCJTATEJTIbHA4A noaroToBka K .
6. CNOXHOCTb 3 YCTHOMY OMpOCY 9 YCTHbIV OnpocC
ANMTOPNTMOB
N1oro 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.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

BbibpaTtb NpoaaBLOB, KOTOPbIE MOIOXE MO MEHbLIE MEPE OOHOr0 U3 CBOMX Nokynatenei. Boibpatb
Npo4aBLOB, KOTOPbIE MONOXE (B CPEOHEM) BCEX CBOMX MOKynaTenewn

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CpencTsa onpeneneHns gaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpegeneHune Tmna KONoHOK, MEPBUYHOrO KNoYa U orpaHnyYeHnii LenoCTHOCTM Mo CTPOKaM,
KONOHKaM 1 MexTtabnunyHbiM cBs3saM. CpefcTBa MaHWNyNMPOBaHNS AaHHbIMU. BasoBble npeavkarsl.
Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHne n coeanHeHne T1abnuu,
rpynnupoBkKa v rpynnoeble (arperaTHble) oyHKLMK, NpeaukaTbl ¢ nog3anpocamu.

Tema 4. MALULMHHO-OPUMEHTUPOBAHHOE NMPOrPAMMUPOBAHME.
YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

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

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

3apatb knacc Vector. Onpegenutb nong ( private ): pasmMepHOCTb ykasaTtenb Ha Maccus. MeToabl (
public) KOHCTPYKTOP C OOHUM NapamMeTpoM pasdMepHOCTb KOHCTPYKTOP C ABYMS napameTpamm
pa3MepPHOCTb U ykasaTeNb Ha MaccuB AECTPYKTOP Nokasatb 00bEeKT neperpyska oneparopa+ -
CNOXeHne BeKTOPOB neperpyaka oneparopa - - pa3HOCTb BEKTOPOB neperpyska oneparopa *
-YyMHOXEHME BEKTOPA Ha AEACTBUTENbHOE YCNOo cripasa B nporpamMmme peannsosatb MeToabl Knacca.

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:

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

Tema 6. BbIYUCJTUTEJIbHASA CNTOXKHOCTb AITOPUTMOB
YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

BerHI/Ie, cpenHne n HNXXHue (aCI/IMI'ITOTI/I‘-IeCKI/Ie) ouEeHKN. AHann3 CNoOXHOCTUN Ha npunmepe
Knaccun4ecCckux anropnutMoBs COpTUPOBKK U NOMCKa. P n NP knaccbl cnoxHocTw.

Tema . UToroBasi oopma KOHTpOns

MprMepHbIe 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. Knaccndomkaums oTHOWEHWIA.
Poautenbckas n novepHas Tabnuubi.

DB2 HasuraumoHHbI 1 pensiumMoHHbIn nogxon Kk bIl. Peanusauns ceasen Knio4yeBbiMu
Bblp2XEHUSIMU; NEePBUYHbBIE N BHELWHNE KNo4u. KoMnosnumns (CoeanHeHne) OTHOWEHWI NO KIToYy.

DB3 lNpoekTtuposaHune B kak nekomMnosnuns oTHoweHun. HopmanbHble popmbl B,
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DB4 Moaudpukauusa 6. HapyweHuns uenoctHoctn B yposHs nons n 3anncu. CebinoyHas
LIENOCTHOCTb.

DB5 9sontoums cetesbix B - xocT-TepMnHan, gann-cepsep, KnMeHT-cepeep 1 3-ypoBHeEBAs
apxutekTtypa. Onpenenexve B/.

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

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

DB8 KomaHaa Select. Ob6s13aTensHble napameTpbl 1 onumsa where. basosble npennkatsl SQL.

DB9 Bbibopka 13 nekapToBbIx MPon3BeaeHuii U cteneHeln. PaspelueHne Konama3nm NMeH -
KBaNnMuLUMpoBaHHble (NMofHble) MeHa 1 annackl. Onums Join - BapuaHTbl coeanHeHns Tabnuu.

DB10 N'pynnupoeka v rpynnosble BblymucneHuns. Onuumn Group By, Having n arperatHble doyHKUUN.

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

DB12 BnoxeHHble noasanpocsl. [Npeavkartbl ¢ BbI6opkoin. COOTHECEHHbIE M HECOOTHECEHHbIE
noa3anpocsl.

DB13 NpencTaBneHns kak nHTepdpeinc aaHHbix. Co3paHune npencrasneHmin B kak obpaweHue
nekomnoauumm. NMpobnembl HEOAHO3HAYHOCTY MOAMCUKALMKN NpeacTaBneHuii. NMpeactaBneHns B
apxuTtekType "KnmeHTt-cepeep”.

DB14 TpaHcakuumn Kkak pacwmpeHne ceMaHTuky npouenyp. KomaHabl noanepXxku TpaHcakLumi.
MoHaTns Bydpepusaumm n bnoknposarus. MNprmMepbl TpaHcaKLUMA.

NHgopmartmka, 3. 2
Beenenue B OOIT.

OP1 OOQOIT kak onepuposaHue Tunamm. CemaHTmka KnaccoB Kak UMeHOBaHHbIX TUNoB. CUHTaKcnc
onpeneneHuns knaccos. NMonsa n metoabl. KOHCTPYKTOPbLI M OECTPYKTOPbI.

OP2 VHkancynaumsa kak oTHocuTenbHas nokanusauns. CokpbiTue OT Nnonb3oBartens - onuuu private
1 public. laHHble KakK qoyHKLMK 0OCTYyna, CBOMCTBA KakK NpeacTaBneHns (MHTepdenc) AaHHbIX.

OP3 HacnepnoBaHue peanvsaunm Kak yToO4HEHUE CeMaHTUKK Tuna. lNononHeHne n
nepeonpenenexHme metonos. CokpbITMe peannsaumm oT A4PYroro NPOeKTUPOBLLMKA KNacCoB - onuus
protected.

OP4 lMonumopnam Kak yToO4HEHNE CEMAHTUKKN TUNa nepeMeHHon. nHammyeckme MetToapl kak
nognepxka nonumopdomama - onuum static, dynamic/virtual

OP5 Mpobnema MHOXECTBEHHOCTU nepapxuii. "CMMMETpUYHOE" pelleHmne - arperatbl (1eKapToBbI
npomusBeneHns knaccos). "ACCMMETPUYHOE" peleHne - UMEHOBaHHbIE NHTepdoenchbl. HacnenosaHme
NHTepdpeinca (KOMMNOHEHTHbIA NoAxXo4).
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OP6 CncteMbl CO CNOXHbIM NOBELAEHMEM - NPobneMa onncaHus B3auMoaencTBUS MHOMUX
00beKTOB/CYyObEKTOB B COBPEMEHHOM NPOrpaMMmMpoBaHun. ABToMaTHble Mogenu. MoToku kak
reHepaTopbl U MPUEMHMKU COOBWeEHMIA. "TpuBmnanbHoe" NoBeaeHE.

OP7 HeTpuBuranbHoe - n3mMeH4Boe noseneHne. Astomatbl Munm kak 06paboTymkmn coobLeHNIA.
CamoonpeneneHune Yepes okanbHoe COCTosiHME (0bpaTHas CBSI3b).

OP8 "MHTennekTyanbHoe" noBeaeHne kak camoonpeneneHne 4yepes rnobanbHoe CoctTosiHne
BHEWHel cpeabl. JIeHTbl U MalwnHbl TblopuHra. PaclwmpeHHbii Teanc Yepya-TbiopuHra.

OP9 CobbiTns kak npeaukatbl. Bnok-cxembl kak ceMaHTU4Yeckme aBTomatbl. 3 HopMasbHbIe (OOPMbI
anropntMoB. CoBbITUIAHBIA CTUNb B NPOLIEAYPHOM NPOrpaMMMpPOBaHU - ynpaBneHne faHHbIMK (Ha
npumepe).

OP10 CobbituitHoe nporpammmnpoBaHue B OOIT. Mporpammbl Kak TMN faHHbIX U MHTEpdeic
nonb3osarens. CobbiTsa BHEWHME N BHYTPEHHUE. BapuaHTbl genernposaHms 06paboTku
COOOLWEHNIA.

OP11 CobbiTus kak uckntodeHms. Obpabotka ncknodennii B Object Pascal.

3anaum ak3ameHa 3 cemecTpa.
CybA.

3apayv no CYBI - 2 Tunos.

B 3apayax nepsoro TMna npegnaraeTcs Hanucatb KomaHay sidbika SQL, pewatoLlyto HEKOTOPYHO
NOCTaBNIEHHYIO HA ECTECTBEHHOM sA3blke 3aaady. HensbexHas npu aTOM HEOLHO3HAYHOCTb, Kak
06bl4HO TpaKTyeTCsi B NONb3y ak3ameHyemoro. CkaxeM, "Boibpatb Hgopmaumto o npoaasLax?”
MOXET 03HayaTb BbIOOPKY 3HAYEHMs KNtoya, BCex (*) M HEKOTOPOI COBOKYMHOCTW NOMei 0aHoM
Tabnuubl Salesmen, NONHON MHCpOpPMaLIMK O NpoAaBLAX, BKIOYAIOLWEN MHpopMaLmMio 0
nokynaTtensix AaHHOro npoAasLa, caenaHHbIX UMK NoKyrnkax 1 ToBapax 1 npoy. HesiBHO
npennonaraeTcsi CUHTAKCUYeCKn Hambonee NPOCTOoiA, T.e. - MEPBbIA UV BTOPOI N3 NEPEYNCIIEHHbIX
BapUaHTOB.

B 3apavax BTOpoOro tvna npeanaraeTcs peanu3oBartb 3afaHHyto komaHay SQL kak obpaboTtky
(obannos B TepMUHAX npoLeaypHoro nporpammmposaHns (T.e. B [ackane). Noxanyin, eauHCTBEHHAs
BO3HMKaOLWasa Npu aTOM CyllecTBeHHas npobnema - aodeKTMBHASA, OLHOMPOXOAHAA peann3aums
npegnonaraeT HanuM4mMe onpeneneHHoro nopsaaka KoMnoHeHT, Ho lNackanb He nogaepxusaeTt
MOHATUS NOrMYeCcKoro (UHaMM4eckoro, U3MeHsemMoro) nopsaka (T1.e. nHaekcos). [otomy - npu
peWeHnn Npeanonaraem, 4YTo KOMNOHEHTbI PACMONOXEHbI "Tak, Kak MHE HYXHO, Kak Toro Tpebyert
peleHne 3a8a4n” - T.e. TO, HyXHbl NOPSAOOK peannsosaH pusnydeckn. OnpeneneHne aToro
nopsiika BbIHOCUTCS B KOMMEHTapUI - paBHO Kak U CnoBecHas NocTaHoBKa 3a4auyu.

Bce 3apaun ccoinaroTcs Ha cnenytouee onpeaenexHne Tabnuu u ceasein mogenoHo b1 "3akasbl” -
CM. amnarpammy. 1o cpaBHEHUIO C ONpPeaeneHneM B NEKUMSX, ONS YNPOLWEHUS pelweHnii nobasneHa
nnwb cBA3b "ogHM ko MHormMm" Employee.ld=Customer.Emp_ld. ConepxaTenbHo - kaxabli
nokynatenb "npukpennen” K eAMHCTBEHHOMY 0OCNyXMBatowWeMy ero npoaasLy, 4TO ECTECTBEHHO -
CKaxeM, A5s onToBbIX PUPM.

3apayvm nepsoro Tmna.

DB 1.1 CocTtaBuTb yNnopsaaoYeHHbIR N0 MMEHaM 1 gaTtaMm poXAeHUS CAMCOK MONOAbIX NOKynaTenei.
3necb "Mononon" = poguncsa nosgHee 1980 r.

DB 1.2
BblbpaTb BCIO MHpOpMaLMIO O Napax "MpoaaBseL, - ero NokynaTenb", XMBYLWNX B pa3HblX 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

KETPOHHBH
B_EPCHTET
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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.

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
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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.

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

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

2.MHpopmaTmka. Bazosbiii kypc : y4ebHoe nocobue ons CTyAEHTOB BbICWIMX TEXHUYECKUX Y4EOHbIX

3aBeneHuii / nog pen. C. B. CumoHoBuya .? 2-e nag. ? Cankr-MNetepbypr [n ap.] : Mutep, 2008 .?
639 c. :

3. AHgpuaHosa, A.A.l1pakTukyMm no kypcy "AnroputMmsaumns n nporpammmposaHue”. HYactb 1
/A.A.AHppraHoBa, T.M.MyxTtaposa. - KazaHb: KaszaHckuin rocynapcTeeHHbI yHusepcutet, 2008.- 96
C.

4.AnppuaHosa A.A., Myxtaposa T.M. NpakTukym no kypcy "AnroputMmsanms v
nporpammmpoBaHue” - yactb 1. - KazaHckuin rocynapctBeHHbIn yHuBepcuteT, 2008.

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

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

http://www.znanium.com/bookread.php?book=263735
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(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

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:

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

2. Delphi. MporpammunpoBaHne Ha S3blke BbICOKOr0 YpoBHS : Yueb. ans By30B, 00y4atowmxcs no
HanpaBneHuo NOAroT. aunnomup. cnew. "MHgoopmatuka n BblHUCAUTENbHASA TexHUKa" /
B.B.®apoHos .? Cl16. n ap. : Mutep, 2004 .? 639c. : un. ? (YuebHuk ons By3os) .? bubnuorp.: c.628
7 Andp. ykas.: ¢.629-639 .7 ISBN 5-8046-0008-7.

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

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

7.3. UHTEepHeT-pecypcChbl:

O.KyaHeuoB. AnropuTtmbl 1 Teopus BoldmcneHunia - hitp://www.intuit.ru/studies/courses/555/411/info
B./BaHHuKkOB. BBeneHve B anroputmsl. - http://www.intuit.ru/studies/courses/1010/320/info
O.lWsen. AnropuTMbl: NOCTpoeHne 1 aHanus - http://www.intuit.ru/studies/courses/534/390/info

NHopopmaTtmka. Basosbiii kypc: y4ebHOe nocobue ans CTyoeHTOB BbICIIMX TEXHUYECKUX Y4EOHbIX
3aseneHuii / nog ped. C. B. CumoHoBmya.?2-e nsa..?Cankt-lNetepbypr [u gp.]: Mutep, 2007.7639 c.
URL: http://z3950.ksu.ru/bcover/0000758670_con.pdf - URL:
http://z3950.ksu.ru/bcover/0000758670_con.pdf

M.DypyrsaH. Anroputmbl 1 MOLENN Bbl4MCNEeHNi - http://www.intuit.ru/studies/courses/533/389/info

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "ononHMTenbHbIe rnasbl UHGOPMATUKK" Npeanonaraet NCNonb30BaHne
cnenylowWero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopust
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEeONAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKkTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTePAeliChI
noakntoyeHms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYeBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupPOoKOnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U1 BKAOYaEeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme Maparennctea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHtam. 9bC MN3partenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobnogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

JleKLMOoHHble 3aHATUSA MO OUCUUMNIMHE NPOBOAATCS B ayANTOPUM, OCHALLEHHOW AOCKOM U
MenoM(MapkepoMm), B KOMMbIOTEPHbBIX Knaccax, B MyNnbTUMEANAHbBIX ayAUTOPUSX
Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npounio NoaroTosku
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTmyeckoe MogenmpoBaHue .
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