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.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT BbIYMCIMTENBHOM MaTteMaTukn N MHGPOPMAaLNOHHBIX TEXHONOM A

}Ti}ﬁﬁ#bﬁ}iﬂﬂ A
[I POPEKTOD | -
I'Iﬂ ﬂﬁpamaam ILHDH nearensHOCTH KOY

ﬂpﬁd‘: Mursapios P.I., f;f
28

nognucaHo 3ﬂeKTpOHHO-L1Mq)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
IononHuTenbHbIE rnasbl MHApopMaTuku b2.B.1

HanpasneHnue nogrotoeku: 010400.62 - [MpuknagHas Mmaremartuka u nHdopmartuka
Mpodbunb noarotoskn: YucneHHble MeToabI

KBanndomkauus BbinyckHuka: 6akanasp

dopma 0byyeHns: g4HoEe

S13bIK 0By4eHMS: PYCCKUiA

AsTOp(bl):

Axtamos P.b. , byxapaes H.P. , Camutos P.K.

PeueH3eHT(bl):

EHukees A.W.

COI'MACOBAHO:

3aBsepnytowwnii(as) kacpenpoii: Abnaes @. M.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r

YuyebHo-mMeToOnyYeckas kommccums VIHCTUTyTa BbIYMCIMTENBHOM MateMaTuUKn U MHPOPMaLMOHHBIX
TEXHOMNOrnI:

[Mpotokon 3acenaHusa YMK No or" " 201 _r

PeructpaunoHHbin No 9112814
KasaHb
2014

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaumnoHHbiin Homep 9112814 BEE YH H

ARl | AL 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.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 9112814 5AE
CrtpaHvua 2 ua 17. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



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

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

1. LUenn ocBOEHNS AUCLUMINHBI

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

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

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

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

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

M3y4eHune ocHOBbIBAETCS Ha pe3ynbTatax uaydyeHns gucumnnmi "OcHoBbI MHOOpMaTUKK'.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

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

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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Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
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Buabl 1 yachl
Pasgmen ayauTopHOM paborThbl,
N ,D,VIKIIL‘I,)VJIJ‘I'IVJ',I.II;IIHI;I/ CemecTp| cgzgg::a ™ TF()Z ﬂgg:)l(()ocm TeK‘.’(L::T(:«,gE;prI
MpakTnyeckmelllaboparopHbie
HeKu.uu 3aHATUA pa601b|
Tema 1. OB bEKTHAA CTHBIN OMDOC
1/MOLOENb B 3 9 0 0 y P
NMPOrPAMMUMNPOBAHUK.
Tema 2.
5 NOrnkKo-ANresPANYE CK@&! 9 0 0 YCTHbIA ONPOC
MOLOENb B
MPOrPAMMUPOBAHUK.

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

Tema 4. <

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

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

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

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

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

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

Tema 2. TIOTMKO-ANNTEBPANYECKASA MOLOEJIb B MPOrPAMMUPOBAHUN.

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

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

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

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

PerncrpaumnoHHblii Homep 9112814 DAEKTPOHHEH
Bl YHUBEPCHTET
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Tema 4. MALULMHHO-OPUEHTUPOBAHHOE NMPOrPAMMUWUPOBAHME.
JIeKLMOHHOe 3aHsiTne (9 4aca(os)):

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

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

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

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

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

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

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

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

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

PerncrpaumnoHHblii Homep 9112814 DAEKTPOHHEH
VHHUBEPCHTET
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Mporpamma ancumnavHbl "dononHutenbHble rnasbl nHgopmatukn”; 010400.62 MpuknanHas matemaTka u MHopMaTuka; JOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

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

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

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

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

Tema 1. OBbEKTHASA MO OEJIb B MPOrPAMMUPOBAHUMN.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MoHsiTe monynsi. NlokanbHble 1 rnobanbHble, MHKANCYNMPOBAaHHbIE N MHTEPXENCHbIE SI3bIKOBbIE
06bekTbl. OnncaHms, obnactn AecTBUS U NpaBuna BUOUMOCTU. [MoHsATMe

06 beKTHO-OpMEHTMPOBAHHOMO aHanmaa. Knaccol u 06bekTbl. [ons u cBoiicTBa, METOAbI M COBbLITUS,
KOHCTPYKTOPbI 1 AecTpyKTopbl. ba3oBas ceMaHTMka knaccoB Kak abcTpakTHbIX TUMOB AAHHbIX.
WHkancynauus, HacnegosaHme U nonnmMopcunam.

Tema 2. IOTUKO-ANITEBPANYECKASA MOAOEJIb B MPOrPAMMUPOBAHUMN.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

basbl gaHHbIX Kak annapar MHOOoPMaLMOHHOro MoagennuposaHus. Moaenb AaHHbIX Kak paclmnpeHne
KoHuenuunn abeTpakTHoro Trna. OCHOBHbIE MOHATUS PENSILNOHHON MOAENN AaHHbIX ? Tabnuubl
(nons, CTPOKK, KOMOHKM U UX TUMbI), KNKOYM Tabnuubl, OTHOWEHNS MexXay Tabnuuamun, orpaHnyeHns
LLleNOCTHOCTM (YCNOBUS NPaBUIbHOCTM) 6a3bl AaHHbIX 1 ONepaumn MaHUNyNMPOBaHUS AaHHbIMU.
Tema 3. 43blK CTPYKTYPUPOBAHHbIX 3AMPOCOB SQL.

KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

. BoibpaTb NpoaaBLOB, KOTOPbIE MOSIOXE MO MEHbLUE MEPE OOHOIO N3 CBOMX MoKynateneit. BeilbpaTb
npoOaBLOB, KOTOPbIE MONOXE (B CpeaHEM) BCEX CBOMX Mokynartenem

YCTHbI OMpOC , NPUMEPHbIE BONPOCHI:

CpencTsa onpeneneHns gaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpegeneHune Tmna KONoOHOK, MEPBUYHOrO KNoYa U OrpaHnYeHniA LeNoCTHOCTM MO CTPOKaM,
KONOHKaM 1 MexTabnunyHbimM cBsidsM. CpecTBa MaHUNyNMPOBaHNS AaHHbIMU. BasoBble npeavkarbl.
Onepatopbl SELECT, INSERT, DELETE 1 UPDATE. O6beavnHeHne n coeanHeHne Tabnuu,
rpynnmpoBKa v rpynnoBble (arperatHble) PyHKUMMW, NpeankaThl C noa3anpocamu.

Tema 4. MALULMHHO-OPMEHTUPOBAHHOE NMPOrPAMMUPOBAHME.
YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

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

Tema 5. TEOPETUUYECKASA U NMPAKTUYECKASA PEATTUBYEMOCTb AJITOPUTMOB.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
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3apartb knacc Vector. Onpenenntb nons ( private ): paamepHoCTb ykaszaTenb Ha maccus. MeTtoabl (
public) KOHCTPYKTOP C O4HMM NapaMeTpPoM Pa3MepHOCTb KOHCTPYKTOP C ABYyMS napameTpamu
pPa3MepHOCTb M yKa3aTeNlb Ha MacCcuB OeCTPYKTOp NokasaTb 06 bekT neperpyska oneparopa+ -
CNOXeHWe BEKTOPOB neperpyska oneparopa - - pa3HOCTb BEKTOPOB neperpyska oneparopa *
-YMHOXEHMNe BEKTOpA Ha AECTBMTENbHOE YMCNOo cnpasa B nporpamMmme peanvsoBaTb MeToabl knacca.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MoHATME 06 anropuUTMNYECKO NONHOTE U anropUTMUYECKON HepaspewnmocT. PyHaameHTanbHble
npuMepbl HepaspeLwnMbiX Npobnem.

Tema 6. BbIHUCITUTEJIbHASA CJITOKHOCTb AJITOPUTMOB
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BepxHue, cpegHue n HUXHUe (aCUMNTOTUYECKME) OLLEHKN. AHANN3 CNOXHOCTU Ha NpuMepe
Knaccmyeckmnx anropnutMoB COpTUPOBKM 1 noncka. P n NP knaccbl CIOXHOCTW.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:

Mo maHHOW AUcuMNInHE NPeLyCMOTPEHO NPOBEeAEHNE 3K3aMeHa.
BUNETbI K 9KSAMEHAM

NHopopmatuka, 3. 1
BeeneHve B pensiunoHHble 6a3bl AaHHbIX.

DB1. O6bekTbl 1 B3aMMOCBA3M kak oTHoweHus. ER-gnarpammbl. Knaccmdgoukauns oTHOWEHWIA.
PoavTtenbckas n nodepHsas tabnmubi.

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

DB3 lNpoekTtuposaHne Bl kak gekoMnosnumsa oTHoweHnn. HopmanbHbie popmbl B1I.

DB4 Moaudhukauusa 6. HapyweHuns uenoctHoctn B yposHs nonsa n 3anncu. CebinoyHas
LleNOCTHOCTb.

DB5 9Bontoumsa cetesbix B - XocT-TepMuHan, goann-cepeep, KIMEHT-cepBep 1 3-ypoBHeBas
apxutekTtypa. Onpenenexve BJ1.

DB6 HeknapatusHbiin a3blk SQL kak ctaHOapT KoMMyHukaumm B cetesbix BI. Ctpyktypa SQL.
Moabasbika onpeneneHns CTpykTypbl gaHHbix DDL - cosnaHve tabnuuy u MHOEKCOB.

DB7 Moobsasbik moandpmkaumm gaHHbix DML. KomaHabl insert, delete n update.
DB8 KomaHga Select. Ob6s3aTensHble napameTpbl 1 onumsa where. basosble npennkatsl SQL.

DB9 Bbibopka 13 nekapToBbIX NPOM3BEAEHWNIA 1 cTeneHel. PaspelweHne KONan3mm NMeH -
KBanMdmumnpoBaHHble (NofHble) MMeHa 1 anvacbkl. Onums Join - BapuaHTbl coeanHeHns Tabnumu.

DB10 N'pynnupoeka v rpynnoeble BblymucneHuns. Onuun Group By, Having n arperatHble doyHKUuUN.
DB11 Onuwmm Order By, All/Distinct. O6beanHeHne 3anpocos - onums union.

DB12 BnoxeHHble noasanpocsl. MNpeavkatbl ¢ BbIoopkoin. COOTHECEHHbBIE M HECOOTHECEHHbIE
noas3anpocsl.

DB13 NpenctaBneHns kak nHTepdeinc aaHHbix. Co3paHune npencrasneHmin B kak obpaweHue
nekomnoauumm. NMpobnembl HEOAHO3HAYHOCTI MOAMCPUKALMKN NpeacTaBneHuii. NMpeactaBneHns B
apxuTekType "KnneHTt-cepeep”.

DB14 TpaHcakumu Kak pacwupeHne ceMaHTuky npouenyp. KomaHabl noanepXKn TpaHcakUni.
MoHaTnS Bydpepusaumm n bnoknposaHns. MNprmMepsl TpaHcaKLUMWA.

WHgoopmartuka, 3. 2
BeeneHue 8 OOT.

OP1 OOIT kak onepunposaHune Tnnamn. CeMaHTKKa KnaccoB Kak MMeHOBaHHbIX TUNoB. CUHTaKcuKC
onpepneneHnsa Knaccos. Mons n meToabl. KOHCprKTopr n 0EeCTPYKTOpPbI.
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OP2 MHkancynsaums kak oTHocuTenbHas nokannaaums. CokpbiTMe OT Nonb3oBaTtens - onuum private
n public. JaHHble kak oyHKLMN 0OCTYyrna, CBOMCTBA Kak NpencTaBneHns (MHTepdenc) aHHbIX.

OP3 HacnenoBaHue peanvsaunmn Kak yTo4HEHUE ceMaHTuKu Tuna. lNononHeHne n
nepeonpeneneHne Mmetonos. CokpbiTUe peannsauumn oT Apyroro NpoeKTUPOBLLMKA KNacCoB - onuus
protected.

OP4 lMonnumopnam Kak yTO4HEHNE CEMAHTUKKN TUNa nepeMeHHon. nHammyeckme MetToapbl kak
nogaepxka nonnMmopdomama - onuuu static, dynamic/virtual

OP5 lMNMpobnema MHOXECTBEHHOCTU nepapxuii. "CMMMETpUYHOE" pelleHmne - arperatbl (4eKapTOBbI
npomnsBeneHns knaccos). "ACCMMETPUYHOE" peleHne - UMEHOBAHHbIE NHTepdoenchbl. HacnenosaHme
NHTeppeinca (KOMMNOHEHTHbIA NOAX04).

OP6 CucteMbl CO CNOXHbIM NOBeOEHMEM - NpobneMa onncaHns B3anMoaencTBNst MHOTUX
006BbEeKTOB/CYyOBEKTOB B COBPEMEHHOM NMPOrpamMMnpoBaHnn. ABToMatHble Moaenu. MNMoTokn Kak
reHepartopbl U MPUEMHUKMN coobleHuin. "TprBranbHoe" NnoBeaeHe.

OP7 HeTtpuBuranbHoe - nameH4mBoe noseaeHne. Astomatel Munm kak 06paboTymkm coobleHniA.
CamoonpeneneHune 4epes iokanbHoOe COCTOosSHME (0DbpaTHas CBS3b).

OP8 "MHTennekTyanbHoe" noBeaeHne kak camoonpeneneHne Yyepes rnobanbHoe cocTosiHne
BHeWwHen cpelbl. JIeHTbl U MalwunHbl TeropuHra. PaclumpeHHbii Teanc Yepya-TbopuHra.

OP9 CobbiTns kak npeaukatbl. Bnok-cxembl kak ceMaHTUYeckme aBToMathbl. 3 HopMasbHbIE (POPMbI
anropntMoB. COBbITUIAHBIA CTUNb B NPOLIEAYPHOM NPOrpaMMMpPOBaHU - ynpaBneHne aHHbIMK (Ha
npumepe).

OP10 CobbiTuitHoe nporpammmposaHune B OOTI. [NporpamMmbl Kak TUN OaHHbIX U MHTEPMENC
nonb3oBaTtens. CobbiTna BHEWHNE 1 BHYTPeHHWE. BapraHTbl genernposaHms 06paboTku
COOBLWEHNIA.

OP11 CobbiTus kak ncknodyeHns. ObpaboTka ucknoveHuin B Object Pascal.

3anaum ak3ameHa 3 cemecTpa.
CcybA.

3anaym no CYB/ - 2 Tmnos.

B 3apavax nepeoro tvna npegnaraeTcsa Hanucatb KoMaHay a3blka SQL, pelwaroLlyto HEKOTOpYHo
MOCTaBNEHHYIO HA ECTECTBEHHOM 53blke 3afady. HensbexHas npm 3TOM HEOAHO3HAYHOCTb, KaK
00bI4HO TpaKTyeTCs B Nonb3y ak3ameHyemoro. Ckaxem, "Bbibpatb MHopmaumio o npoaasuax?”
MOXET 03HayaTb BbIOOPKY 3HAYEHUS KIoYa, BCEX (*) MM HEKOTOPOI COBOKYMHOCTU MNONEA OAHOM
Tabnuubl Salesmen, NONHON MHGOOPMALIMK O NPOLABLAX, BK/HOYAOWEN MHGOPMALLMIO O
nokynaTensx gaHHoro npoaasua, caenaHHbIX MMM NOKynkax 1 ToBapax 1 npoy. HesiBHO
npeanonaraeTcs CUHTaKCM4Yeckn Hambonee NPOCTON, T.€. - NEPBbIA UNN BTOPOI N3 NEPEYNCIEHHBIX
BapWaHTOB.

B 3apavax BTOporo tvna npegnaraercsl peanna3oBatb 3anaHHyto komaHay SQL kak 06paboTtky
(obannoe B TeEpMUHAX npoueaypHoro nporpammmposaHuns (T.e. B [ackane). lNoxanyin, eauHCTBEHHAs
BO3HMKalOLWas Npu aTOM cyllecTBeHHas npobnema - aodeKTUBHASA, OLHOMPOXOAHAA peann3aums
npegnonaraeT HanuM4mMe onpeneneHHoro nopsaaka KoMnoHeHT, Ho lNackanb He nogaepxuvsaeT
MNOHATUSA NOrMYeCKOro (UHaMN4eckoro, U3MeHseMoro) nopsaka (1.e. nHaekcos). [otomy - npu
peWeH Npeanonaraem, 4YTo KOMNOHEHTbI PACMONOXEHbI "Tak, Kak MHE HYXHO, Kak Toro Tpebyert
peleHne 3a8a4n” - T.e. TO, HyXHbI NOPSAOOK peannsosaH husnydeckn. OnpeneneHne aToro
nopsika BbIHOCUTCS B KOMMEHTapUI - PaBHO Kak M CNnoBecHas NoCTaHOBKa 3a4auyu.

Bce 3apaun ccoinaroTcs Ha cnenytouee onpeaeneHve 1abnuu n ceasein mogenoHoi b1 "3akasbl” -
CM. amarpammy. 1o cpaBHEHUIO ¢ ONpefeneHneM B NeKUMSX, AN YNPOLWEHUS pelweHunii nobasneHa
nnwb cBA3b "ogHM ko MHoruMm" Employee.ld=Customer.Emp_Id. ConepxaTtenbHo - kaxabli
nokynatenb "npukpennen” K eAUHCTBEHHOMY 0OCNyXMBatoWeMy ero npoaasLy, 4TO ECTECTBEHHO -
CKaxeM, Ans onToBbIX PUPM.

3apayvm nepsoro Tmna.
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DB 1.1 CocTtaBuTb yNnopsaaoYeHHbIR N0 MMEHaM 1 gaTtaMm poXAeHUS CAUCOK MONOAbIX NOKynaTenei.
3aecbh "mMononon" = poamncs nosgHee 1980 r.

DB 1.2 Bbibpatb BClO MHGOPMALIMIO O Napax "npoLaseL, - ero Nokynatenb", XMUBYLWMX B PasHblX
ropogax.

DB 1.3 Buibpatb BCIO MHGOPMaLIMIO O Napax "NpoAaBseL, - He ero NoKynaTens", X1ByLWmMX B OL4HOM
ropone.

DB 1.4 Boibpatb NponaBLoB, BCE MNOKynaTenn KOTOPbIX XMBYT B O4HOM ropoe.

DB 1.5 Bbibpatb npoaaBLoB, BCe NOKynaTenu KOTOpbIX XMBYT B TOM X€ CaMOM ropoae (410 1
nponaseL,).

DB 1.6 Bbibpatb npoaaBLOB, Y KOTOPbIX CYLECTBYIOT NOKyNaTenu, XnByLLMe B TOM Xe CaMOM ropoe
(4To M Nponasel,).

DB 1.7 Bbibpatb NpoaaBLOB, Y KOTOPbIX €CTb MO MEHbLUE Mepe AECATOK NOoKynaTtenei, Xusywme B
TOM X€e CaMOM ropoje (4To 1 npoaased).

DB 1.8 Bbibpatb npoaaBLoB, 06cnyxmBlumx (3a Bce Bpemsi) bonee 100 nokynartenei.

DB 1.9 Buibpatb nponasuos, 06CnyXmBlIMX 3a Tekywmin mecsy, 6onee 100 nokynarenei.

DB 1.10 BbibpaTb NpoaaBLOB, KOTOPbIE MONOXE (B CPEOHEM) BCEX NOKynaTenein.

DB 1.11 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE KaX40ro U3 nokynatenei.

DB 1.12 BbibpaTb NpoaaBLOB, KOTOPbIE MONOXE MO MEHbLUEN MEPE OJHOMO M3 CBOUX NOKynaTenen.
DB 1.13 BbibpaTb NpoaaBLIOB, KOTOPbIE MONOXE (B CPEOHEM) BCEX CBOMX MOKyNaTenei.

DB 1.14 BbibpaTb NpoaaBLEB, KOTOPbIE MONOXE BCEX NOKYNaTenem, X1BYLWMX B TOM X€E ropoLe.
DB 1.15 BeibpaTb napbl npoaasLeB-3eMnskoB. [ybnvkartbl B BbIOOPKY HE BKIKOYATD.

DB 1.16 CocTtaBuTb CANCOK "thaMunms-so3pacT” KasaHCKMX Nokynartenen n npoaasLes.

DB 1.17 Bbluucnutb cpefHuii BO3pacT COBEPLIEHHONETHMX NOKynartenen, no ropoaam.

DB 1.18 CocTtaBnTb CNMCOK "ropof - CpeaHuii Bo3pacT nokynarener no ropoay". PeaynbTtatbl BHE
nHTepeana (18-55) He Bknto4aTb.

DB 1.19 YBennuntb BABOE KOMUCCMOHHbIE NPOAAaBLIAM, BCE NOKynaTenm KOTOPbIX XUBYT BHE
KasaHwu.

DB 1.20 Ypoanutb nHgoopmMaumio 0 nokynarensx, He caenaswmx 3a TeKyLWNin rod HU OOHON NOKYMNKW.

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.Id)

DB 2.6

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

E
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DB 2.7

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

DB 2.8
Select * from Employee where 100<=(Select count(*) from Customer where emp_id=Employee.ld)
DB 2.9

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

DB 2.10
Select * from Employee where birthday< (Select Avg(birthday) from Customers)
DB 2.11
Select * from Employee where birthday< (Select Min(birthday) from Customers)
DB 2.12

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

DB 2.13

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

DB 2.14

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

DB 2.15

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

DB 2.16

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

3apaym ak3ameHa 3 cemecTpa.

OOrl.

Ha nene, Bce npeanaraemble 3a4a4v - 3a0a4v ak3ameHa 2 cemectpa. [pennaraercs nuuib
0POPMUTb UX B CTUNE 06BEKTHOrO NporpammmpoBsaHmst. MocnegHee, B KAHOHNYECKOM MOHUMAHUK,
Kak M3BECTHO, Npeanonaraet onucaHve

1) CTpoeHus - B TepMUHaXxX MHKanNcynsaums-HacnenosaHne-nonMmopgnsm
2) MoeeneHus - B TepMrHax 06paboTkm coobLieHui
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CopepxaTenbHo, 3HaHKe 1, N0 HEOHBXOANMOCTI U BO3MOXHOCTU, 06 bSICHEHME NPEaIOXEHHbIX
PELWEHNIA B TEPMUHAX COOTBETCTBYIOLWMX MOHSATUI - MoNMMopdonam, 0bpaboTka coobeHwnin 1
NHTepPeiiC - He TONbKO NMPUBETCTBYETCS, HO U HESIBHO NpeanonaraeTcs.

CDaKTI/I'-IeCKI/I/CpOpMaﬂbHO XKe, ONns pelweHns 3anayd npennaraetcya ncnonb3oBaHne Nnilb S3blKOBbIX
cpencts onncaHna nHkancynaumm n HacnenooBaHUs. TouHee, BCce 6e3 UcknYeHns ncnonb3yemblie
CTPYKTYpPbI OaHHbIX - KaK a6CTpaKTHbIe, TaK 1 onpepneneHHble B Mackane npon3BodHble TUMbI -
OOJTXHbI ObITb onpepgeneHbl Kak HacnegHMKn onmcbiBaeMblX HUXE KNaCCOB.

STM KNacchl CHATAIOTCS NPenonpeneneHHbLIMN B HeKOTOPOM Moayne Structures, KOTOpbIii, B CBOIO
oyepenb, CCbiNaeTCsi Ha HEKOTOpble OnpeaeneHnst TUMoB, Haxoaswmecs B Moayne Base:

tinfo - conepxunmoe BePLUHBI,
tPosition - (abconoTHas) NO3nUNS BEPLIMHBI,
tDirection - (oTHoCMTENbHOE) HanpaBsneHne OT BEPLUNHbI

[Mpepnonaraetcs, 4TO NPOrpamMMMCT MMEET AOCTYN K MOAynto Base n MOXET MEHATb HE TONBbKO
onpenenexHune, Ho (ecnu Hy>XHo) n HaseaHue Tuna tinfo - ckaxewm, tListinfo, tStackinfo, tNodelnfo gns
MMEHOBaHWNS COOEPXUMOro KOMMOHEHT Cnuncka, cteka, gepesa v 1.4. NoaobHble 3aMeHbI
0POPMASIOTCS B BUOE KOMMEHTapuS.

ABTOMATHI

OnpepnensieMble HUXe 3aMKHYTble aBTOMaTthl (T.e. aBToMatbl 63 Bxo4a/Bbixo4a) 0akTUHECKN B
3a4a4ax He UCMOoNb3yKTCS, HO HYy>XHbl AN151 MTOHUMaHUS ONpPeaeneHunia, Cneyowmnx nanee.

Knacc tAutomata onucbiBaeT aBToMarhl - CTPENOYHbIE Anarpammbl, BEPLINHBI KOTOPbIX MOTYT
HaxoauTca B no3uumsx tPosition n cogepxarb 3HavyeHuns Tuna tinfo, a cTpenkn nomeyeHsbl
3HadveHusamm Trna tDirection. OgHa 13 BepWWH - HA30BEM €€ root - BHO BbloenseTcs Kak
HavanbHas, ucxogHas, "ronosa" nnn "KopeHb".

HesaBHO, Npennonaraetcs ctaHoapTHas CCbINOYHAs peanvusaumns, HoO ANs UCnonb30BaHms
CYLECTBEHHO NULWb TO, YTO KNacc npennaraet cnenyowmii HAbop BO3MOXHOCTEN (MHTepaelic,
CepBuC):

1) constructor Create(RootInfo:tinfo); - co3naHme aBTomara 13 eGUHCTBEHHOW HaYanbHOWM BEPLINHDI
(ronoBbl, KOPHS).

2) property Info:tinfo read GetInfo write SetInfo; - conepxumoe Tekywen BepwmnHbI (YTEeHNe/3anuch)
3) property Position:tPosition read GetPosition - no3nuunsa Tekyuwern BepwmHbl

4) property Root:tPosition read GetRoot - no3unuunsa kopHesor BepwmHbl (Position n Root - cBoncTtea
"TONbKO ONS YTEHUS" - HET HUKaKON HEOOXOAMMOCTM U3MEHSTb NO3ULINK BEPLMH - 0CODEHHO,
KopHs!)

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

6) procedure Move(Direction:tDirection); nepexon/cosur Tekylwen BepWnHbl B 324aHHOM
HanpaBneHun; HeonpegeneHa, ecnn CanMove=false

7) procedure Add(Direction:tDirection);

8) procedure Delete(Direction:tDirection); - nobaBneHue u yonaneHune nycToi BEpPWMHbI B 324aHHOM
HanpasneHUN NoCne Tekylwen (1 - nepeL NepPBoO BEPLWNHOW, Creayowein B 3aJaHHOM HanpaBneHuu,
€CNnn TakoBas ecTb).

9) procedure GoTo(Position:tPosition) - nepexon/ckadyok Ha yKasaHHyH No3nLMi0; COOTBETCTYIOWAS
BEpPLMHA CTAHOBUTbLCA Tekylen. HeonpeneneHa, eCnv BeplwmHbl C TaKON NO3nuMeln He CylecTByeT.
3ameTuMm - BepluMHa root cylecTByeT Bcerna u He MoxeT ObiTb yaaneHa no onpeneneHuio. He
nytatb GoTo C OTHOCMTENbHLIM ABUXEeHneM - Move!

3anucu

(TpakToBKa - UMEHOBaHHbIE AEKaPTOBbl MPON3BEAEHNS aBTOMATOB) ECTECTBEHHO PeanmaytoTcs Kak
Knaccbl 6e3 co6CTBEHHbIX METOLOB - HO, KOHEYHO, C MeTofnamu knacca tObject n onepauwmei
BbIOOPKMN.

Cnucku

PerunctpaumnoHHbii Homep 9112814 5AE
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34ecb 1 panee B 3afavax non Cnvckom (KOMNoHeHT Tuna tinfo) noHnmaetcsa Tun tList,
onpepensieMblin B TOYHOCTU Kak tAutomata, npu cnenyowem onpeneneHm Tuna HanpasneHui, ¢
€CTeCTBEHHOW CEMaHTUKOM

tDirection={next}; {MOXHO coBUraTbCsa TONLKO BNnepeL, Ha crenyowmnin

Wtak, BCce ocTanbHble NMHENHbIE CTPYKTYPHbIE TUMbI - MACCUBbLI, (painbl, CTEKW, o4epean u T.n. -
peannayTcs Kak HacnegHuku tList.

Hepeebs

Knacc tTree onucbiBaeT GrHapHble OepPeEBbS U NpeanaraeT ToT Xe MHTepdeiic, Y4To 1 aBTomarThl,
NpwW cnepyowweM onpeaeneHnmn Tuna HanpaeneHus

tDirection={left,right}; {MoXHO caoBuraTbCcs BHU3 HaNeBO 1 HanNpaso}

3anaum 6noka 3.

(Ecnn He xO0TUM MOPOKKM C onpefeneHneM 3Ha4yeHnin) nuwem npouenypbl, He Nporpammsi!
Cnwnckn

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

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

List 3. BctaBuTtb 3agaHHoe €noBo v1 nocne nepeoro BXOXAEHUS 3a4aHHOro CnoBa v2 B JaHHOM
TekcTe t. TekCcT u cnoBa 3aaaHbl CNUCKOM CUMBOSOB.

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

List 5. NpoBepuTb BXOXOEHME CNoOBa B TEKCT (Kak CANOWHOro doparmMeHTa). TekcT 1 cnosa 3agaHbl
CMNCKOM CUMBOJIOB.

List 6. BkntounTb anemMeHTbl 3a4aHHOro cnmcka B Yynops40YeHHbIA CNCOK, C COXPaHEHNEM
yrnopsiA0OYEHHOCTH

List 7. BctaBuTb B CNMCOK 3afaHHOE 3HAYEHMNE X Nepen KaxablM 3HAYEHNEM Y

List 8. CopTupoBka crnmcka BKIKOYEHMEM.

List 9. lNopoamnTb CNNCOK U3 NONOXUTENbHbIX KOMMOHEHT AAaHHOro crnucka.
YnopsinoyYeHHbIe CMCKN 1 COPTUPOBKA.

List 10. NpoBepka ynopsa04€HHOCTM YACIOBOrO Crmcka.

List 11. HanTtn nepece4yeHue 13=I1NI2 oByx ynopsoo4eHHbIX NMMHENHbIX CIUCKOB Yucen I1,12.
List 12. HainTn o6beanHeHmne 13=11U12 aByx ynopsanoyHeHHbIX NTMHERHbIX cnMckoB I1,12.

List 13. Hantn pasHocTb 13=11-12 nByx ynopsaao4eHHbIX nMHenHbIx cnuckos I1,12.

List 14. ObpaleHune cnucka, npeobpasoBaHme: CIMCOK ¢ CIMCOK , C UBMEHEHMEM MOPSLKA Ha
obpaTHbIiA

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

List 16. JaH cnnucok To4ek nNioCKOCTM (3anucb/nekapToBbl KOOPAUHATLI). BbISICHWUTb, nexar v oHu
Ha OKPY>XXHOCTU 3a[laHHOro paguyca ¢ LeHTPOM B HaYane KoopamHar.

Lepesbs.
Tree 1. HainTn cyMMy KOMNOHEHT ABOMYHOrO Aepesa Hag TUMoMm real.
Tree 2. Bbl4UCNNTb MUHMMANbHYIO KOMAOHEHTY ABOWYHOrO AepeBa Had TMnom real.

Tree 3. BbiicHUTD, obnapaeTt nn gaHHoe Oepeso CBOWCTBOM - CyMMa KaXnoro ypoBHA bonblue
CyMMbI npeablayuero.
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Tree 4. BoisicH1Tb, 06nagaeT nv AaHHoOe OepeBO CBOMCTBOM - KOMMOHEHTA KaX4oro ypoBHs 6onblue
BCEX KOMMOHEHT NpeblayLero.

Tree 5. BbIICHUTDb, SiIBNSeTCA N1 JaHHOE OepeBOo OepeBOM Moucka.

Tree 6. BoisicHutb, obnagaet N1 naHHoOe AepeBO CBOWCTBOM - KaxOast AOYEPHSSt KOMMOHEHTA
6onblue No 3Ha4YEHNIO POANTENIbCKOIA.

Tree 7. JekoaonpoBatb TEKCT, 3anuncaHHbIi a3dykor mop3e. Koamposka 3agaHa GvHapHbIM epeBOM
6yKB.

Tree 8. 3akoampoBaTtb TekcT a3bykoit Mop3e. Koanposka 3agaHa buHapHbIM AepeBoM OyKB.

Tree 9. lNogcuynTartb KONNMYECTBO BXOXOEHWUI KaX40ro Cfosa B 3a4aHHbl TEKCTOBbIN doann.
PesynbTar - nepeBo KONM4ecCTs.

Tree 10. Npeobpas3oBaTtb OEPEBO B CNUCOK
Tree 11. MNpeobpasosartb CNMCOK B AEPEBO Noncka

7.1. OcHOoBHas nuTteparypa:

1.MHpopmaTmka: 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. Bazosbii 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. AHopuaHosa, A.A.l1pakTukyM no kypcy "AnroputMmsaums n nporpammmposaHue”. HYactb 1
/A.A.AHpopraHoBa, T.M.MyxTtaposa. - KazaHb: KasdaHckuin rocynapcTeeHHbI yHusepcutet, 2008.- 96
C.

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

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

5. MHdbopmatmka: YuebHoe nocobue / Mog pen. b.E. OonHuosa, A.H. PomaHoBa. - 2-e 13a.,
nepepab. n gon. - M.: Byaosckuit y4ebHuk: HUL, MHdpa-M, 2012. - 410 c.: 70x100 1/16. (nepennert)
ISBN 978-5-9558-0230-5, 2500 k3.

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

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

7.2. lononHutenbHasa nuteparypa:

1.HoBukoB, ®. A. [luckpetHas matematuka Ans nporpaMMmcToB: Yyeb. nocobue / d.A.HOBMKOB. - 2 -
e n3ga. - CMNo6. n gp.: Mutep, 2004. - 363 c.

2.Delphi. MporpamMmmnpoBaHmne Ha Si3blke BLICOKOr0 YPOBHS : Yueb. ans By30B, 00y4atoWwmxcs no
HanpaBneHuo NOAroT. aunaomup. cnew. "MHgoopmatuka u BbldncnntenbHas texHuka" / B.B.dapoHos
.? CN6. v op. : MNMutep, 2004 .? 639c. : nn. ? (YuebHuk ons By3oB) .? bubnuorp.: ¢.628 .? And. ykas.:
€.629-639 .? ISBN 5-8046-0008-7.

3.MHpopmaTrka n nporpamMmmpoBaHue : y4ebHuk ons ctyn. By3os / E. IN. NctomuH, C. 1O.
Hekntopos, B. N. PomaHyeHko .? CI16. : AHopeeBckuii n3a. nom, 2006 .? 248 c. ? bubnuorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

4.CTpyKTypbl AaHHbIX 1 anroputmbl : Yyeb. nocobue / Anbgopen B.Axo, [IxoH 3.Xonkpodr,
Oxedocppn O.YnomaH ; MNep. ¢ aHrn. n pea. A AA.Munbko .? M. n gp. : U3pat. oom "Bunbsamc”, 2000
.7 382c. : un. ? bnbnwnorp.: ¢.369-374 .? NpenoM. ykas.: ¢.375-382 .7 ISBN 5-8459-0122-7 (pyc.) :
198.90 .7 ISBN 0-201-00023-7.
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7.3. UHTepHeT-pecypcChbl:

O.Ky3HeuoB. AnropntMbl 1 TeOpUS BblYMCNeHU - hitp://www.intuit.ru/studies/courses/555/411/info
B./BaHHMKOB. BBegeHue B anroputmel. - http://www.intuit.ru/studies/courses/1010/320/info
O.lWeen. AnropuTMbl: NOCTpoeHne u aHanua - http://www.intuit.ru/studies/courses/534/390/info

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

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

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHune ancunnnunHbel "JononHMTeNbHbIE rnasbl I/IHCpOpMaTI/IKVI" npeanonaraeT ncrnonb3oBaHmne
cnepnywouero matepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHbIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
NHpopMauun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOH(pepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIVA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToanyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANN4Yun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", DocTyn K KOTOPOW NPenocTaBeH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactasneHbl KOMNeKLMN akTyanbHON Hay4YHo 1 y4ebHoi
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cedbs nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTENbCTB ryMaHUTapHOW NnTepaTypbl, U3AaHNS Ha aHTIMACKOM S3blKe BeAyLWMX aMEPUKAHCKUX U
€BPOMNENCKMX N30aTenbCTB, a TakXe peakue 1 ManotTupaxHoie n3gaHns POCCUNCKMUX PEMMOHANbHbIX
By30B. OBC "BubnnoPoccrka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANs
obpasoBaTenbHOro npoLecca M3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPeOOBaHNAM hefepanbHbIX rOCYapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

JNeKUMOHHbIE 3aHSATUS MO AMCLMNINHE NPOBOASTCS B ayANTOPUM, OCHAWEHHOW LJOCKOW
MENOM(MapKepOoM), B KOMMbIOTEPHbIX Klaccax, B MylbTUMEANAHbIX ay ANTOPUSIX.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npouno NoaroTosku
YucneHHble meToabl .
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