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

1. LLlenu ocBoeHUs AMCLUUMIUHDI

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

2. MecTO AMCUUNMHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen "b1.6.18 ducumnnmHbel (Mogynn)" OCHOBHOM
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas MmateMatuka n MHgopMaTKa U OTHOCUTCS K
6a3oBoli (obwenpodeccnoHanbHoi) yactn. OcBamBaeTtcst Ha 1, 2 Kypcax, 2, 3 CEMECTPbI.

"OCHOBbI MHCpOPMATMKKN" BXOANUT B COCTaB 06LEeNPOGECCMOHANbHBIX ANCUMMIMH. YATAeTCS Ha 1
Kypce BO 2 cemecTpe

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNN:

PacwumndppoBka
Wincpp komneteHuyu npuobpeTaeMor KOMNETEHLUN
AK-1 CMocobHOCTb AeMOHCTpauny obweHay4Hbix 6a30BbIX 3HAHWI
TECTBEHHbIX HayK, MaTeMaTuKn N NH MaTuKK, NOHMMaHN
(NMpodheccmoHanbHble ecrecree ayk, maremary cpopma , N0 ane
KOMNETEHLIN) OCHOBHbIX cpaKTOB, KOHLIENLWMIA, NPYHLMNOB, TEOPWiA, CBA3AHHBIX C
npPVKNagHon MaTemMaTukom n NHOPMaTUKON
MK-11 crnocobHocTb NpuobpeTaTtb U UCNONb30BaTb
(npogheccunoHanbHble OpraHv3aunoHHO-yNpaBieHYeCcKe HaBblku B MPOMPeccnoHanbHoOm n
KOMNeTeHLmm) counanbHON 0eaTenbHOCTH
MK-6 CMOCOBHOCTb OCYLECTBASATL LieIeHanpaBneHHbliA MOUCK MHEpOpMaLIMK
(NMpodheccmoHanbHble O HOBEMWMX HAYy4YHbIX U TEXHONOMMYECKUX OOCTUXEHNAX B CETU
KOMMeTeHuunn) WHTepHeT n n3 opyrmx MCTOYHUKOB
MNnK-8 CNOCOBHOCTb (POPMMPOBATL CYXAEHMS O 3HAYEHUN U MOCNEACTBUSX
(npodhbeccmoHanbHble CBO€E NpodpeccuoHanbHoOM OeAaTeNbHOCTU C Y4ETOM COLManbHbIX,
KOMNeTeHLmm) NpPogPeccroHanbHbIX 1 3TUYECKUX NO3NLINIA
MK-9 Mk9 cnocobHOCTb pewarb 3a4a4u NPON3BOACTBEHHOW 1
TEXHONOrM4Yeckom OesaTenlbHoCTH Ha NPodPeccnoHanbHOM YPOBHE,
(npodhbeccmnoHanbHble 6 .
KOMNETEHLIN) BK/l0Yaa pa3padoTky anropuTtMUYEeCcKUX 1 NporpaMMHbIX pelleHnin B
obnacTtn CUCTEMHOr0 1 NPUKNAAHOro NPOrpaMMmnpPoOBaHNA
K-11
(Cc))6meKyanyprle CNoCcobHOCTb BNafeHns HaBblkaMun paboTbl C KOMMbIOTEPOM Kak
KOMMETEHLINN) CpencTBOM yrpasnieHns nHgoopmasmen
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LLiuchp KoMneTeHIMA pHOGpeTAEOR KoMneTEHLI
OK-12 cnocobHocTb paboTaTb C MHGpOPMaLMel B rnobanbHbIX KOMMbIOTEPHbBIX
(0bLekynbTypHbIE ceTsIX P pmall P
KOMNeTeHLmMm)
OK-9 CNOCOBHOCTb 0CO3HATb CoLManbHyO 3HAYMOCTb CBOE By nylwen
(06WeKyNbTypHbIE npodpbeccun, obnanatb BbICOKOA MOTMBALMEN K BbIMONHEHWIO
KOMMNeTeHLMK) NPOdOeCCUOHANBbHON LeSTENbHOCTM

B pesynbtate 0CBOEHUS ONCUMMANHBI CTYLAEHT:
1. DONXeH 3HaThb:
OCHOBHbIE NMPUHUMMbI TEXHONOrMN pa3paboTKu Nporpamm.

2. ONXEH yMeTb:

OPWEHTNPOBATLCS B COCTABE, OCOBEHHOCTSX, NPEVMYILECTBAX N HEAOCTATKax OCHOBHbIX Napaaunrm
(cTnnen) nporpaMMmMpoBaHuns.

3. ONXEH BnaneThb:

TeopeTn4eCkKnmMm 3HaHnSaMmM 0 KoHUenunm tina OaHHbIX 1 MeXaHN3MaXx aﬁchaKLl,VII/I OaHHbIX U
npoueccos, 0 MeTooax pa3p360TK|/| anropmTMoOB pelleHns 3anad 1 0OCHOBaAxX aHan3a anropmTMoB.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MPUMEHSITb HABbIKM anropuTMM3aumMmn 3aaad U NCNoNb30BaHNS MeXaHM3MOB abCcTpakumm B
pa3paboTke Nporpamm.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs

Obwas Tpya0eMKOCTb ANCLMMNIIMHBI cocTaBnseT 9 3a4eTHbix(ble) eanHnL(bl) 324 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMANHBI: 3K3aMeH BO 2 CEMECTPE; 3a4eT 1 3Kk3aMeH B 3
cemecTpe.

CyMMapHo No amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTenbHO" (YOO0B.);

54 banna n MeHee - "HeyLOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunimHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Bupabl n yachbl
ay,oMTOpHOM paboThbl,

Pasnen MX TPYAO0EMKOCTb
N Jucumnnmnubi/ CemecTp clt:;g(e:?;au (B Yacax) TeK‘{(‘;‘)"':T‘:)ﬁsz"'
Moayns MpakTu-|abopa-

Nexkuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Per
Crtp

i AdrpALIMOHHDIN HOMEp
iHVILI,T 4 13 38.
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DOLEHT, K.H. (BoueHT) Byxapaes H.P.

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nexkuuu| yeckue TOPHbIe
3aHATUA pa601'b|
lNncbMeHHoe
5 Tema 2. TexHonorus 5 6 0 4 |ROmMawHee
" [nporpamMMunpoBaHuns. 3ajaHve
Tema 3. Ab6CTpakums LaHHbIX 1 lNncbmeHHoe
3 OecTBUIi (TNa) Kak MUHCTPYMEHT 5 6 0 4 |BomawHee
" [NpoeKTMpPOoBaHNS NHPOPMALIMOHHBIX 3ajaHve
mMogenen n NPorpamMMmHbIX CUCTEM.
Tema 4. MaTematnyeckue CTpyKTypbl Eg;;miggoe
4. |B pa3paboTke anropMTMOB. 2 6 0 4 3anarme
[MucbMeHHoe
JomallHee
5. [Tema 5. MonoenvnposaHve TUMOB. 2 6 0 4 sananme
MNMncbmMeHHoe
Tema 6. PekyppeHTHble ggz::l;se
g. [ONPEACNEHIA 1 METOL 2 6 0 4  |lMucbMeHHOE
nocnenoBaTefibHOro yTo4HeHns nomMawHee
peLeHuns. sananme
[MucbMeHHoe
2 Tema 7. OCHOBHblE anropuTMbl Ha > 6 0 4 |nomauHee
" |nepeBbgax 1 rpagoax. 3agaHune
lNMncbmMeHHoe
JomalluHee
3anaHve
8. Ieg? ghiaegi:ﬂﬁs peKypcnBHoe 2 6 0 4  |[lucbMeHHOEe
porp P : JomalluHee
3anaHve
[MucbMeHHoe
9 Tema 9. [puMeHeHne pekypCUBHbIX > 6 0 4 |BomawHee
" [anropuTMOB NpW peleHnn 3anau. 3ajaHne
[NncbmMeHHoe
10 Tema 10. OB bEKTHAA MOJOE/b B 3 6 0 5 |momawHee
(MPOrPAMMUPOBAHNU 3ajaHve
Tema 11. lNncbmeHHoe
11 NOTrnKO-ANMEBPANYECKAA 3 6 0 3 |BomawHee
‘MOLE/Nb B 3afaHue
NMPOrPAMMNPOBAHUNN
o SAEKTPOHHBH
PernctpaumoHHbIn Homep 11 YHH BEPCHTET
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Buabl U yacbl
ay,aMTOpHOM paboThbl,
Pasnen Henens el e Tekywiun Mbl
N OucumnnuHbl/ Cemectp| 'S8 (B yacax) ylume cpop
Monynsi ceMecTpay Mpaktr-|a6opa- KOHTpoOns
neKLI,VII/I yeckue | TOpHble
3aHATUA paﬁorbl
Tema 12. I13bIK ”gﬁ;mﬁ::"e
12.|CTPYKTYPUPOBAHHbIX 3 6 0 3 ga A
3AMPOCOB SQL A
Tema 13. NMucbMeHHoe
13.IMALUMHHO-OPVEHTUPOBAHHOE | 3 6 0 3 |AoMaliHee
NPOrPAMMVIPOBAHVE safaxne
Tema 14. TEOPETUYECKAA U KoHTponbHas
14.|NMPAKTUYECKA4A 3 6 0 3 |paborta
PEANTM3YEMOCTb AITOPUTMOB
KypcoBas
15 Tema 15. BbIMNCJTNTEJIbHAA 3 6 0 3 pabota no
"ICITOXHOCTb AlTTOPUTMOB ancumninHe
Tema . IToroBas goopma KOHTpOnS 2 0 0 0 Sk3ameH
S9k3ameH
Tema . IToroBas goopma KOHTPOnNS 3 0 0 0 [3auer
UTtoro 90 0 54

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. BBEOEHME. NMpepnmMetHas obnactb n UHCOOpMaLMOHHOE MOAEeNUpPOBaHMe.
JNeKLMoHHoe 3aHsiTne (6 4aca(os)):

MpeameTHas obnactb U MHPopMaLMOHHOe MoaenupoBaHme. O6bekTbl NpeaMeTHOM 0bnacTu, nx
CTpOeHune n nosepgeHne, n X MooennpoBaHne MmareMaTtn4eCknMm CTpyKTypamin. MO,EI,eﬂb
npeaMeTHo 06nacTu 1 ypoBHM eé cneumunkauunm, BHEWHWNE N BHYTPEHHUE creungoukaumm.
naboparopHasi pabora (4 4aca(oB)):

Cnucku. OcHOBHble onepaumm paboTbl C IMHENHbIMU O4HOCBA3aHHbBIMU CMMCKaMu - BCTABKa,
yoaneHve, HanTn agpec, HanTn agpec npenblaoylwero aneMeHTa

Tema 2. TexHOoNnorMsa NnporpaMMmMpoBaHus.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

TexHonorns nporpamMmmmpoBaHuns. PaszpaboTka nporpammbl Kak NPOLECC, BKIHOYAOLWMNIA: -
pa3paboTky CTPYKTYp NPEACTABNEHNS AAHHbIX U anropyMTMa, UX OnncaHme Ha NoaxoasieM
MaTeMaTn4ecKoM 53bike, 060CHOBaHUE NPABUIbHOCTA anropuTMa u aHannsa ero XxapakTepucTuK; -
nepeBof OnMcaHus anropuTMa Ha si3blk NPOrpamMMUpPOBaHNS C COXPaHEHVEM MPaBUIbHOCTM; -
ONTMMU3AUMIO NPOrpaMMbl C COXpaHeHNeM ee (PyHKLMOHANbHOW 9KBUBANEHTHOCTM UCXOOHOM.

naboparopHas pabora (4 4aca(oB)):

CosnaHue OBYCBA3aHHOIO Cnucka. CospnaHue cTeka u odepenwn. [Mocne kaxnoro NPOCTOro 4mucna,
BCTABMUTb MakCUMasnbHbIA 3NEMEHT. Y ganuTb Bce MakKC/MYyMbl B CMNCKe.
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Tema 3. A6CTpakumMs JaHHbIX U BEeACTBUM (TUNA) KaK MHCTPYMEHT NPOEeKTUPOBaHUSA
MHpOpPMaLMOHHBIX MOAeNner U NpPorpaMmMHbIX CUCTEM.

JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

A6CTpakums AaHHbIX U AEACTBUIA Kak MHCTPYMEHT NMPOEKTUPOBaHNS MHGDOPMALIMOHHbBIX MOLENe 1
NporpaMMHbIX cUcTeM. YPOoBHM abcTpakummn B paspaboTke Nporpamm u B A3blkax
NpOrpaMMUPOBaHNS, OT MalMH TbIOPUHIa N Knaccuy4eckoin apxutekTypbl 9BM 0o aeknapaTvBHbIX
A3bIKOB M MalWH NOrMYECKMX BbIBOAOB. MIMnepaTmBHas (npoueaypHast), (yHKUMOHaNbHas,

06 bEKTHO-OPMEHTUPOBAHHAS, Tornyeckas n anrebpavnyeckasi napagurmbl (CTUAK) B TEXHONOTAMN U
A3blKax NPOrpamMMMpPOBaHNS.

naboparopHas pabora (4 4aca(oB)):

3anauym Ha rpadhax. Hailtn B rpadpe MMHMManbHOE ONMOPHOE MHOXECTBO
Tema 4. MatemaTuueckue CTpPyKTypbl B pa3paboTke anropmMTtMoB.
JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

MATEMATUNYECKUME CTPYKTYPbl B PASPABOTKE ANTTOPUTMOB. AbcTpakTHbIE TUMbI.
JlnHelHble TUMbI - CTEK, o4epenb 1 CNUCOoK. HennHernHbie Tunbl - aepeso n rpadd. CTpykTypa 1
OCHOBHbIE onepauumn Hag AaHHbIMU 3TUX TUNOB. PeKkypcrBHOE onpeneneHne TUnos.
Knaccudpukaums no cnocobam goctyna. Ctatmyeckme n ouHammyeckme tunbl. CTPOKM, MaccumBbl 1
goarnbl Kak gMHaMn4eckune Tunbl 4aHHbIX.

naboparopHas pabora (4 4aca(oB)):
3apaym Ha rpadpax. Hantu B rpadgpe nyTb.
Tema 5. MogennposaHue TUNOB.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MoHsATMe 0 MooennposaHUn TUMOB. npe,D,CTaBﬂeHI/Ie (peanVl3aL|,|/|;|) a60TpaKTHbIX TNOB,
MoLoenmpoBaHmne Ctatn4ecknx BGpCI/II?I OMHaMmn4eckKnx Tnnos, npouenypHas peanm3auns
PEKYPCUBHbIX Oﬂpeﬂ,eﬂeHMVI. CchblINOYHbIE TUMbI OAHHbIX Kak annapar MmogennposaHuns a6CTpaKTHbIX
ONHaMmn4eCckKmnx Tmnos.

naboparopHasi pabora (4 yaca(oB)):

HanwvcaTtb nporpammy, Mogenupytouiasi asTomar.

Tema 6. PekyppeHTHble onpeneneHus u MeTog nocnenoBaTe/ibHOro yTOUHEHUS! peLLueHus.
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

PekyppeHTHble onpeneneHs n MeTon nocnenosaresibHoOro yTo4HeHns pewenuns. Pelwexne 3anay
Kak npouecc novcka peweHns. CnoBapHbli TOPSLOK Ha nocnenosarenbHocTax. Meton nepebopa m
ero BapuaHT ? nepebop ¢ Bo3Bpatamun. PekypcrBHbie onpeneneHns n MeTon CBeaeHus K
noasanadyam. AsTomatbl. MeTon KOHEYHbIX COCTOSHUIA 1 ero 06006LeHNs B MOAENNPOBaHNM
MPOLECCOB 1 creundukaumm conepXxartenbHo CTPpyKTypbl 0bpabaTbiBaeMbIX AAHHbIX.
naboparopHas pabora (4 4aca(oB)):

Hanucatb nporpammy, mogenupyrowas MawnHy TetopuHra. Hanucartb nporpammy 'HopmanbHble
anroputMbl Mapkosa' Hanucatb nporpammy 'O606weHHble anropntmMbl Mapkosa'

Tema 7. OCHOBHbIe anropuTMbl Ha AepeBbsx U rpacax.

JleKLMoHHoe 3aHsiTue (6 4aca(os)):

OcHoOBHbIe anropuTMbl Ha AepeBbsx 1 rpadpax. MNopoxaeHne, 06xoabl "B rnyouHy" 1 "B WMPUHY".
lMouckosble aepesbs. [lepeBbs BblpaxeHuin. [NpedukcHas, MHPUKCHasa 1 NoCcTrkcHas oopmbl
NMHENHON 3anncu, cogepxaTenbHas CTPykTypa 1 oopMbl ee npeacTasneHuns. BoluucneHve un
CVIHTAKCMYECKUIA aHann3 BbipaxeHuii, npeobpa3oBaHne oopM NMHERHON 3anmcy 1 oopMm
npencrasneHus.

naboparopHas pabora (4 yaca(oB)):

Cospatb o4epenpb 13 Lenbix yncen. Pasbutb ee Ha aBe odepenn. B oaHy noMecTuTb NpocTble
4ymcna, a BO-BTOPYIO - OCTaBLINECS.

Tema 8. BBepeHne B peKypcuBHOe nporpaMmmmpoBaHme.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 9 n3 38. 111 YHI:I

S OEMALIGH



Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

PEKYPCMBHOE NMPOIMPAMMUMNPOBAHWE. PekypcrBHble onpeneneHns Kak ypaBHEeHUS.
PekypcuBHble BblMUCNEHNS ? AepeBO Noa3anay, NOCTPOEHWE NaaHa v BblYUCAEHUE MO NNaHy.
PekypcurBHbI aHann3 - napameTpm3aums 3anadm, Nnonck 6asoBoro cnyyas v ero peleHus,
nekomno3anums obuero cnyvast U 060CHOBaHME KOHEYHOrO 3aBEPLIEHNS.

naboparopHasi pabora (4 4aca(oB)):

MocTponTb ABOMYHOE OepeBo noucka. Hanucatb nporpamMmy pasnnyHbix 06Xon0B oepesa noucka.
Tema 9. MpumeHeHUe PeKYPCUBHbIX aITOPUTMOB MPU pPeLLEeHUN 3apaud.

JNeKuMoHHoe 3aHsitne (6 4yaca(oB)):

[MprMeHeHne pekypCuBHBbIX anropuTMoB Npu peweHnn 3agad. CpaBHeEHME PEKYPCUBHbBIX U
nTepaTtunBHbIX aJIrTOPUTMOB. PeKprVIﬂ KakK CTPYKTypa ynpaBieHnsa N CTPYKTypa OaHHbIX.
naboparopHas pabora (4 4aca(oB)):

Pekypcusi. Hanucatb pekypcuBHYO GoyHKUMIO -gpakTopuan - N-blil YieH NocnenoBaTenbHOCTM
drboHa4um - BBOL M BbIBOL OJHOMEPHOIO MaccumBa - BbIHUCNEHE CYMMbl 1 MAKCUManbHOrO
3HaYeHMsl B MAcCUBE -pEBEPC CTPOKM - NPOBEpKa Ha naanHapoOM

Tema 10. OB bEKTHAYA MOAOEJIb B MIPOrPAMMUPOBAHUN
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MoHsATne mMonoyns. JlokanbHble n I'J'I06a}'lebIe, MHKancynmpoesaHHbIE MHTGpd)eIZCHbIe A3blKOBblE
00 BEKTHI. Onucanus, obnacTtn gencTems un npasuia BUONMOCTN. [MoHsaTMe
Oﬁ'bGKTHO-OpI/IGHTVIpOBaHHOI'O aHanuaa. Knaccbl 1 06bekTbl. [Mons n CBOWCTBA, METOAbI U CO6bITI/I$I,
KOHCTPYKTOpPbI 1 OECTPYKTOPbI. bBasoBas ceMaHTMKa Knaccos Kak aGCTpaKTHbIX TUNOB OAHHbIX.
MHKaI'Icy}'ISILI,I/IFI, HacnenosaHWe N NOMMMOPMPU3M.

naboparopHas pabora (3 yaca(oB)):

Cospatb knacc COMPLEX - koMnnekcHoe yucno. Cospatb knacc SET mHoxecTtBo. Co3paTtb knacc
Polinom Co3patb knac List, notomMkn atoro knacca Stack, Queue.

Tema 11. IOTMKO-ANNFTEBPANYECKASA MOOEJIb B MTPOrPAMMUPOBAHUA
JIeKLMOHHOe 3aHsiTne (6 4yaca(os)):

Basbl gaHHbIX Kak annapaT MHPOPMaUNOHHOro MoaennpoBaHms. Mooenb AaHHbIX Kak paclumpeHme
KoHuenuun abcTpakTHoro Tuna. OCHOBHbIE MOHATUSI PENSILMOHHOM MOLENN AaHHbIX ? Tabnuubl
(nonsi, CTPOKW, KONOHKM N NX TWMbl), KNOYM TabnnLbl, OTHOWEHNS Mexdy Tabnuuamm, orpaHnyeHns
LLeNOCTHOCTN (YCNoBUS NPaBmibHOCTM) 6a3bl AaHHbIX U onepaLmn MaHUNynMpoBaHMS OaHHbLIMU.

naboparopHas pabora (3 4aca(oB)):

Cospartb knacc Polinom Co3pgatb knacc List, notomkun atoro knacca Stack, Queue. Beibpatb BCto
NHdpopmMauuio 0 Napax "NpoaaBeL - He ero nokynartesnb", XByLWKMX B 04HOM ropoae. Boibpatb
npoOaBLOB, BCE MOKyNnaTenn KOTOpbIX XMBYT B 04HOM ropoae. BoibpaTtb nponasLoB, Bce
nokynartenn KOTOpPbIX XMBYT B TOM X€e CaMOM ropoge (4To v npogasel).

Tema 12. 43bIK CTPYKTYPUPOBAHHbIX 3ANMPOCOB SQL

JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

Cpenctsa onpeneneHns gaHHbix. basosble Tunbl gaHHbIX. Onepatop CREATE TABLE,
onpeneneHune Tmna KoNoHOK, MEPBUYHOrO KNko4a U OrpaHnyYeHnii LLeNoCTHOCTM MO CTPOKaM,
KONOHKaM 1 MexXTabnmyHbiM cBa3siM. Cpeactea MaHUNyNMpoBaHUS faHHbIMK. ba3oBble npeaunkartol.

Onepatopbl SELECT, INSERT, DELETE n UPDATE. O6beanHeHne n coeanHeHne T1abnuu,
rpynnmpoBKa v rpynnoBble (arperatHble) PyHKUMMW, NpeankaThl C noa3anpocamu.

naboparopHas pabora (3 yaca(oB)):

BbibpaTtb NpoaaBLOB, Y KOTOPbIX CYLECTBYIOT NMOKynaTeNu, X1BYLIME B TOM X€E CaMOM ropoae (4To v
npoaaseL). BoibpaTb NpoaaBLOB, y KOTOPbIX €CTb MO MEHbLIEA MeEpe OECATOK nokynaTenein,
XUBYLLME B TOM Xe CaMoM ropofe (410 1 npoaasel). BoibpaTte nponasuos, obcnyxmBlmx (3a Bce
BpeMms) 6onee 100 nokynartenei. BeilbpaTb NpoaasLOB, 06CnyXUBWUX 3a TeKywuii mecsu, 6onee 100
nokynarenem.

Tema 13. MALULMUIHHO-OPUEHTUPOBAHHOE NMPOrPAMMUPOBAHUE

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

PernctpaunoHHbIn HoMep < ;']\:[
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Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

BasoBas Moaenb BblYMCIUTENS, OnepaTop nepexona v noMeveHHble onepartopsbl. JekoMnosnuus
BbIPaXXEHW, CTPYKTYP AaHHbIX U CTPYKTYp ynpaeneHus. MpeacTtaBneHne gaHHbix 6a3oBoro tmna,
CCbINOYHOE MMEHOBaHVe (agpecauunst) AaHHbIX U aeicTBMin-koMaHa. CTpykTypa BblYUCAUTENBHOM
MallVHbl U XO4 NPOLIECCOB.

naboparopHas pabora (3 yaca(oB)):

BbibpaTb NponaBLOB, KOTOPbIE MONTOXE (B CPeAHEM) BCeX NokynaTenel Boibpatb npoaaBLoB,
KOTOpble MONOXE KaxAoro ua nokynarenei BoilbpaTb NpoaaBLOB, KOTOPbIE MOIOXE MO MEHbLIENA
Mepe OLHOro U3 CBOMX NnokynaTenei. Beilbpatb NpoaaBLoOB, KOTOPbIE MONOXE (B CPELHEM) BCEX
CBOWX NokynaTenen.

Tema 14. TEOPETUYECKASA U NMPAKTUYECKASA PEAJTUBYEMOCTb AJTTOPUTMOB
JNeKuMoHHoe 3aHsitne (6 4yaca(oB)):

MoHsiITUEe 06 anropuTMMYECKO NOMHOTE M anrOPUTMNYECKO HepaspewmnmMocT. dyHOoaMeHTanbHble
NpUMepbl HepaspeLnMbIX Npobnem.

naboparopHas pabora (3 yaca(oB)):

3apartb knacc Vector. Onpenenutb nons ( private ): paamepHoCTb ykasaTenb Ha Mmaccus. MeTtoabl (
public) KOHCTPYKTOP C O4HMM NapamMeTpPoM PasmMepHOCTb KOHCTPYKTOP C ABYyMS napameTpamu
pPas3MepHOCTb M yKa3aTeNlb Ha MacCuB OeCTPYKTOp NokasaTb 06 bEKT neperpy3ka oneparopa+ -
CNOXEHMe BEKTOPOB Nneperpyska oneparopa - - pa3HOCTb BEKTOPOB neperpyaka oneparopa *
-YMHOXEHMEe BEKTOpa Ha AeNCTBUTENIbHOE YMACNO cnpaBa B nporpamme peannsoBaTb METOAbI
Knacca.

Tema 15. BbBIMUCJITUTEJIbHASA CJTOXKHOCTb AJITTOPUTMOB

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

BepxHue, cpefHne n HUXHNE (aCMMATOTUYECKME) OLLEHKN. AHANN3 CNOXHOCTW Ha NpumMepe
KNacCU4eckmnx anroputMoB coptTupoBku n noucka. P u NP knaccbl CnoXHOCTW.

naboparopHas pabora (3 yaca(oB)):

Onpepnenntb BEPXHNE , CPEOHNE N HUXHNE OLIEHKMN AN N3BECTHbLIX anropMTMOB COPTUPOBKN.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanunua 11 n3 38. — o
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Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

N Paspen Ce- ns CaMOCTOATENbHOWN €eMKOCTb CaMOCTO-
ANCLUMMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTh
rnoaroToBka OoMallHEero 3agaHus
MncbMeH-
Hoe
2 Jomaul-
Hee
3agaHune
Tema 1.
BBEOEHUE.
1 [MpeameTHas 5
" lobnactb u noaroTtoBka OoMalwHero 3anaHns
NH(PopMaLIMoOHHOEe
MoLenMpoBaHue.
NMuucbMeH-
Hoe
4 |oDomall-
Hee
3a4aHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Ctpanunua 12 n3 38. SRR 3.0
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Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

Hepe- Buabi Tpyno-

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paborbl (B

cTpa CTYAEHTOB yacax)

noarotToeka goMallHero 3agaHus

NMncbmeH-
Hoe

3 |oomall-
Hee
3anaHne

Tema 2.
TexHonorus 5
nporpammMmnpoBa-

HUS.

noaorotToeka gomMallHero 3agaHus

[MncbmeH-
Hoe
3 |oomauw-
Hee
3a0aHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Crpanunua 13 n3 38. _—— o
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Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

Hepe- Bunpl Tpyno- Kg’;%‘g:' g
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
AVCLMMNNHBI MecTp| ceme pa6otbl (B ATenLHOM
cTpa CTy[eHTOB yacax) pa6oTLl
noAroToBka AOMalIHEro 3agaHus
Mucbmen-
HOE
4  |nomal-
Hee
3agaHune
noaorotToeka gomMallHero 3agaHus
Tema 3.
AbcTpakums
OaHHbIX N MncbmeH-
nencTteui (Tuna) Hoe
3. [K@K NHCTPYMEHT 5 1 |oomauw-

" [npoekTnpoBaHus Hee
NHPOPMALNOHHbIX 3agaHue
moaenen n
NpPOrpamMmMHbIX
CNCTEM.

PelncTpaumMoHHbIn HoMep SAEKTPOHHBIH
Crpanuufa 14 ns 38. 111 yLH,ITIP EP‘C}{ Tl:::.r




Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

N Paspen Ce- ns CaMOCTOATENbHOWN eMKOCTb| o
ANCLUMMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTLl
noaroToBka AoMallHero 3anaHus
Mucbmen-
Hoe
1 |oDomauw-
Hee
3agaHue
NnoAroToBkKa AOMallHEro 3anaHus
Tema 4. NMuucbMeH-
Martematnyeckue Hoe
4. [CTPYKTYpbI B 2 6 |oomaw-
paspaboTke Hee
anropuTMOB. 3agaHue

KETPOHHBH
B_EPCHTET

PernctpaunoHHbIn HoMep 5AE
CTpaHVILla 1 5 VI3 38- -l l l }’H"lﬁ AHAMVTAHECHAR CHCTEMA Kby

o



Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb| o
OUNCLUNJIHDI MecTp| ceme paborbl (B ATenbHOM
cTpa CTYAEeHTOB yacax) paboTbI
nogoroToBka gomMaliHero sagaHums
NMncbmeH-
Tema 5. Hoe
5. |MogennpoBaHue 2 6 |oomaw-
TNMNOB. Hee
3agaHne
PervcTpaumnoHHblii HoMep SAEKTPOHHBIH
FIRYHHBEPCHTET

Ctpanunua 16 n3 38.



Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

N Paspen Ce- ns CaMoCTOATENbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme paGOTbI (B ATenbHOM
cTpa CTYeHTOB yacax) pa6oTLl
NoAroToBka AOMalHEro 3agaHus
MncbMeH-
Hoe
2 |oomal-
Hee
3anaHue
Tema 6.
PekyppeHTHble
onpeneneHns n
6. (MeTOL 2
nocnenoBartenbHoMm
YTOYHEHUS —
NOAroTOBKa K KOHTPONbHOW T
DelIEHYS. O4roToBKa K KOHTPOMNbHOW paboTe
KoHTponby
2 |Hag
paboTa
NOAroTOBKa K KOHTPONbHON paboTe
KoHTponbt
2 |Hag
paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 17 n3 38. 111 yHlf[

S OEMALIGH



Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

Hepe- Buabi Tpyno-

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paborbl (B

cTpa CTYAEHTOB yacax)

noarotToeka goMallHero 3agaHus

NMncbmeH-
Hoe

3 |oomall-
Hee
3anaHne

Tema 7.

OCHOBHble
7. [anropuTMbl Ha 2
NepeBbsiX U

rpagoax.

noaorotToeka gomMallHero 3agaHus

[MncbmeH-
Hoe

3 |oomauw-
Hee
3a0aHune

MOAroToBKa OOMAalIHEro 3agaHus NMncbMeH-
Hoe

3 |oomall-
Hee
3anaHne

Tema 8. BeepeHune
B peKypCcuBHOE

8. |[mporpammupoBa- 2
Hue.

NOAroToBKa K KOHTPO/bHON paboTe

KoHTponb
3 |Has
paboTta

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CtpaHnua 18 n3 38. il VHITI)FI EPCHTET

PHEORM, AHATWTAMECKAR CACTEMA Kby



Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

N Paspen Ce- ns CaMOCTOATENbHOWN eMKOCTb| o
ANCLUMMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTLl
MOAroToBKa OOMAalIHEro 3agaHus
MncbMeH-
Hoe
3 ngomall-
Hee
3agaHune
MOAroToBKa OOMallHero 3agaHus
Tema 9.
[MpnmMeHeHune
9. [peKkypCuBHbIX 2
anropuTMOB Npwu
peweHnn 3anau.
Jomaltu-
3 Hee
3a4aHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHuua 19 13 38. 158 YHH

S OEALIK G



Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

Paspen
LOVNCLMIMJINHbI

Hene-
Ce- ns
MecTp| ceme
cTpa

Buaobi

CaMOCTOATENbHOWN

paborbl
CTYOEHTOB

Tpyno-
€MKOCTb
(B
yacax)

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

10.

Tema 10.
OBBEKTHAA
MOJOEJ1b B
MPOIrPAMMIUNPOBR

AHUI

noarotToeka goMallHero 3agaHus

NMncbmeH-
Hoe
Jomall-
Hee
3anaHune

noaorotToeka gomMallHero 3agaHus

[MncbmeH-
Hoe
Jomall-
Hee
3a0aHune

PernctpaumoHHbIn Homep
Crpanuua 20 n3 38.
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Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
ns«
ceme
cTpa

Buaobi

CaMOCTOATENbHOWN

paborbl
CTYOEHTOB

Tpyno-
€MKOCTb
(B
yacax)

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

11.

Tema 11.
NNOIMMKO-AJIT'EBP
MOJOEJ1b B
MPOIrPAMMIUNPOBR

A%ﬁE
AHU|

CKAA

noarotToeka goMallHero 3agaHus

NMncbmeH-
Hoe
Jomall-
Hee
3anaHune

noaorotToeka gomMallHero 3agaHus

[MncbmeH-
Hoe
Jomall-
Hee
3a0aHune

PernctpaumoHHbIn Homep
Crpanunua 21 n3 38.

BAE
il YHH

A 5 (1,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

Hepe- Buabi Tpyno- K?))I-(I)Tr;)h:)l;llﬂ
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
AUCLMMN/INHBI MecTp| ceme pa6otbl (B ATenbHOM
cTpa CTYleHTOB yacax) paboTbI
NOAroToBKa K KOHTPO/bHON paboTe
KoHTponbt
2 |Has
paboTta
NOOroToBKa K KOHTPOJbHON paboTte
Tema 12. 43blK KoHTponby
12.|CTPYKTYPMPOBAHRBbIX 2 [Has
3AIMPOCOB SQL paboTa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PelmcIpaumnoHHbiin Homep 5AE
CtpaHnua 22 n3 38. 111 yHlf[
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Mporpamma gucumnnuHbl "MHdpopmaTnka"; 01.03.02 MNpuknagHaga matematvka U UHOpMaTrKa; AOLEHT, K.H. (aoueHT) Axtamos P.B. ,
DOLEHT, K.H. (BoueHT) Byxapaes H.P.

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKoCTb| .. OF::T o
OUNCLUNJIHDI MecTp| ceme paborbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paboTbI
NOAroTOBKa K KOHTPONbHON paboTe
KoHTponbt
2 Has
paboTta
PervcTpaumnoHHblii HoMep SAEKTPOHHBIH
i) VHHBEPCHTET
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Hene- Bupbl Tpyno- K?))I-(I)Tph:)l:'llﬂ
Pasnen Ce- ns CaMOCTOSITeNIbHOMN €eMKOCTb camor::To-

AVNCLUMN/INHDI mMecTp| ceme pa6ortbl (8 ATeNbHOM

T T

cTpa CTYEHTOB Hacax) |~ 6othl

noarotToeka goMallHero 3agaHus

NMncbmeH-
Hoe
2 Jomaltl-
Hee
3anaHne

noaorotoeka gomallHero 3agaHus

[MncbmeH-
Hoe

2 |oomall-
Hee

Tema 13. 3apaHve
13.MAWLNHHO-OPNEHTINROBAHHOE
NMPOrPAMMUPOBAHWE

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKoCTb| .. OF::T o
AVNCLUMN/INHDI mMecTp| ceme paborbl (B ATenLHOM
cTpa CTYAEHTOB yacax) pa6oTLl
noaoroToBka gomMaliHero 3agaHums
aomMall-
2 Hee
3agaHne
PervcTpaumnoHHblii HoMep SAEKTPOHHBIH
i) VHHBEPCHTET
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Hene- Buabl Tpyno- K?;_‘I)Tp?: g
N Pasnen Ce- ns caMoCTOsATeNIbHOMN eMKoCTb| .. OF::T o
OVCLMMNIUHDI MecTp| ceme pabotbi (B ATENbHOM
cTpa CTYOEHTOB yacax) pa6oTbl
NOAroTOBKa K KOHTPONbHON paboTe
KoHTponbt
1 Has
paboTta
Tema 14. NOAroToBKa K KOHTPONbHOM paboTte
TEOPETUYECKA4A
7
1%mpaKTUYECKAS | 3
PEAJTMSYEMOCTb
AITTOPUTMOB
KOHTPO/b1
1 Has
paboTa
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
ns«
ceme
cTpa

Buaobi
CaMOCTOSITe/IbHOWN
paborbl
CTyOEeHTOB

Tpyno-
€MKOCTb
(B
yacax)

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

15.

Tema 15.
BblHNCJTNTETbH
CNOXHOCTb

ANMTOPNTMOB

\h

noarotToeka goMallHero 3agaHus

NMncbmeH-
Hoe
Jomall-
Hee
3a0aHune

NOAroToBKa K KypcoBoi paboTe no

ancumnnnnHe

Kypcosas
paboTa
no
ancumn-
nmHe

NTtoro

81

5. ObpasoBartenbHble TEXHONOMUU, BKIOYAA UHTEPaKTUBHbIE POPMbl 0OyUYEeHUS
Oby4yeHne NnpoucxoamT B oopMe NEKLIMOHHBIX 1 NabopaTopHbIX 3aHATUIA, a TakXXe CaMOCTOATENbHOW

paboTbl CTYyEHTOB.

TeopeTunyeckuii MaTepran nsnaraeTcst Ha nekumsix. MNpryem KOHCNEeKT NeKLMiA, KOTOPbIA ocTaeTcs y
CTyLleHTa B pe3ynbTaTe NpocnywWmnBaHns Nekunn He MOXET 3aMeHnTb y4ebHuk. Ero
LeNb-coOPMYIMPOBKA OCHOBHbIX YTBEPXAEHWI 1 onpeneneHuii. Mpocnywas nekumio, nonesHo
03HaKoMUTbCs ¢ Bonee NoapobHbIM N3NOXEHNEM MaTeprana B y4ebHuke. Cnncok nuteparypbl
pasneneH Ha [iBe KaTeropum: HeobxoAMMbIA ANs chaym 3a4eTa MUHUMYM U LOMONHUTENbHAS
nutepartypa.

N3yyeHne kypca noapasyMeBaeT He TONbKO OBMlaAeHUE TeOPEeTUYECKMM MaTEPManom, HO 1
NoNyYyeHne NPakTUYecKnx HaBbIKOB Ons 6onee rnybokoro NOHMMaHUs pasnenoB Ha OCHOBE PeLleHNs
3a4a4 1 ynpaxHeHui, UNMIoCTPUPYIOLWNX O0Ka3biBaeMble TEOPETMYECKMNE MOMNOXEHUS, a TaKXe
pa3BuTNe abCTPaKTHOrO MbIWIEHNS 1 CMOCOOHOCTM CAMOCTOSITENBHO [0KA3bIBATh YTBEPXOEHUS.

CamocToaTenbHas pa60Ta npeanonaraeT BblNOMHEHWNE JOMallHNX p8.60T. npaKTI/I‘-IeCKI/Ie 3agaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeagHa3Ha4YeHbl 014 yKa3aHnsa obwmx MetToooB peweHns 3ana
onpeneneHHoro Tuna. 3aerI'II/ITb HaBblK/ MOXHO NUWb B pedynbTarte CaMOCTOSATENbHOMN pa6OTbI.

Kpome Toro, camoctosTenbHas paboTta Bk/to4aeT NoAroToBKy K ak3aMmeHy. Mpu noaroToeke K caaye
3K3aMeHa Becb 06beM paboTbl peKoMeHOyeTcs pacnpenensitb PAaBHOMEPHO MO AHAM, OTBEAEHHbIM
0015 MOArOTOBKM K 3K3aMeHyY, KOHTPOIMPOBATb KaXablil [eHb BbiNofnHeHMst paboTol. Jlydiwe, ecnu
MO>HO NepeBbINONHNTL NnaH. Toraa 6yneT pe3eps BPEMEHW.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno MToraMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. BBELOEHME. NMpepnmMetHas obnactb n MUHCOOpMaLMOHHOE MOLEeNUPOBaHMe.
[MncbMeHHoe fomalwHee 3ajaHne , NpPYMepHbIe BOMPOChHI:

PernctpaumoHHbIn Homep
Crpanunua 27 n3 38.
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Tema 8. CocTtaBneHue umnknmyeckux nporpamm. PekomeHgaumu. ) 3agayn Ha 3akpenneHve Tembl 3
(OCHOBHOE BHUMAHWE - BbIAENEHNIO UTEPALMOHHbBIX NepeMeHHbIx): a) for- uuknbl: # 1V.20 (6-n), 21, 22
(a-B); V.69 (a); 6) while - n repeat - umknbl: # 1V.23, 24, 27-29, 32, 33; B) ycnoBHblin B unkne: # 1V.35;
V.13 (e-3), 15 (a), 25, 63. 64; r) kpaTHble umknbl: # 1.10, 14; V.26 (B). 2) 3agayun Ha 3aKkpenneHne
TeMbl 4: a) ynpaBnsiemas UHAeKcauns, BbIMMCNSEMbIA HOEKC (KOCcBeH?Has anpecauus): # V.14 (6,B),
22 (3,1), 23 (6). 27 (6-r), 28. 29, 52 (6,B); 6) KpaTHbIE LMKI/bl MOCTOSHHOW anuHbl: # 1V.34, 36 (6), 37,
38; V.53, 54, 55 (6), 56, 61 (r), 65 (0,e,3), 65. 67 (0); B) KpaTHblE LNKNbl NEPEMEHHON AnnHbI: # 1.15,
16; 1V.36 (a); V.22 (k), 30-37, 51, 57-59, 65 (x), 67 (Xx), 69 (r). 3) JononHuTenbHble 3aaa4u
(noBblweHHas cnoxHocTb): # V.50 (6), 55 (B), 60, 70, 71. 72 (6), 73-90. 4) Mone3Ho NpoBecTU
3aHsATUE Ha NowaroByto pa3paboTky nporpammbl Knaccmnyeckne 3agadum Ha 3Ty TEMy CM., HanpuMep,
y H.BupTa [4], rn. 15. Mo Bonpocy 0 cucremaTnyeckorn paspaboTke nporpamMm none3Ho Takxe
paccMoTpeTb Npumep npeobpasoBaHus nporpammbl: 3agada. Npeobpasosatb Nporpammy
NepeMHOXEHNS MaTpuL, B CNeLNanm3npoBaHHYIO: NEPEMHOXEHNE TPEYTrONbHbIX MaTpuL,
npeacTaBiEHHbIX BEKTOPOM.

[MncbMeHHoe foMalHee 3adaHne , NpYMepHbIE BOMPOCHI:

Tema 8. CocTtaBneHue unknmyeckux nporpamm. PekomeHgaumu. ) 3agayn Ha 3akpenneHme Tembl 3
(OCHOBHOE BHUMaHWE - BbIAENEHNIO UTEPALMOHHbBIX NepeMeHHbIx): a) for- uuknbl: # 1V.20 (6-n), 21, 22
(a-B); V.69 (a); 6) while - n repeat - umknbl: # 1V.23, 24, 27-29, 32, 33; B) yCnoBHblin B unkne: # 1V.35;
V.13 (e-3), 15 (a), 25, 63. 64; r) kpaTHble umknbl: # 1.10, 14; V.26 (B). 2) 3agayun Ha 3aKkpenneHmne
TeMbl 4: a) ynpaBnsemas UHAeKcauns, BbIMMCNSEMbIl MHOEKC (KocBeH?Has anpecauus): # V.14 (6,B),
22 (3,1), 23 (6). 27 (6-r), 28. 29, 52 (6,B); 6) KpaTHbIE LMKIIbl MOCTOSHHOW AnuHbl: # 1V.34, 36 (6), 37,
38; V.53, 54, 55 (6), 56, 61 (r), 65 (4,e,3), 65. 67 (0); B) KpaTHbIE LNKNbl NEPEMEHHON ANnHbI: # 1.15,
16; 1V.36 (a); V.22 (k), 30-37, 51, 57-59, 65 (x), 67 (x), 69 (r). 3) LononHuTenbHble 3aaa4u
(noBblweHHasa cnoxHocTb): # V.50 (6), 55 (B), 60, 70, 71. 72 (6), 73-90. 4) Mone3Ho NpoBecTu
3aHSATUE Ha NowaroByto pa3paboTky nporpammbl Knaccmnyeckne 3agadm Ha 3Ty TEMY CM., Hanpumep,
y H.BupTa [4], rn. 15. Mo Bonpocy 0 cucremaTnyeckorn paspaboTke nporpamMm none3Ho Takxe
paccMoTpeTb Npumep npeobpasoBaHus nporpammbl: 3agada. Npeobpasosatb Nporpammy
NepeMHOXEHNS MaTpuL, B CNELNanm3npoBaHHYyIO: NEPEMHOXEHNE TPEYTrONbHbIX MaTpPuL,
npeacTaBieHHbIX BEKTOPOM.

Tema 2. TexHonorusi nporpaMmmmpoBaHus.
lMvcbMeHHOe gomaluHee 3afaHue , MpyMMepHble BOMPOCH!:
Tema 2. MonenupoBaHve MawmrHbl TbopuHra.
lMvcbMeHHOe gomaluHee 3afaHue , NpyMMepHble BOMPOCHI:
Tema 4. lNocTpoeHune akcTpemanbHOM YyacTtu rpada.

Tema 3. A6CTpakuMs AaHHbIX U EeACTBUN (TUNA) KaK UHCTPYMEHT NPOEKTUPOBaHUS
MHOPMaLMOHHbIX MOAenen U NPorpaMMHbIX CUCTEM.

[McbMeHHOEe gomallHee 3afaHue , MpUMEpPHbIE BOMPOCHI:

HopmanbHble anroputmbl

[MncbMeHHOE gomalluHee 3afaHue , MpUMEpPHbIE BOMPOCH!:

O606LWeHHblE HOpManbHblE anropPUTMbI

lMncbMeHHOE gomallHee 3afaHue , MpUMeEpPHbIE BOMPOCHI:

O606LWeHHblE HOPManbHbIE anropPUTMbI

Tema 4. MaTtematnyeckue CTPYKTYpbl B pa3paboTke anroputMoB.

[MncbMeHHOEe gomallHee 3afaHue , NpUMepHble BOMPOCHI:

[MocTpoeHne akcTpemanbHom YacTu rpadoa Nonck onopHOro MHoOXecTBa

Tema 5. MogenupoBaHue TUMNOB.

lvcbMeHHOe nomaluHee 3afaHue , MpuMepHble BOMPOCHI:

MocTpoeHne aKcTpeManbHol YacTu rpada lNMouck MHoXecTBa , obnaaarowero CBOMCTBOM OMOPHOCTH
Tema 6. PekyppeHTHble onpeneneHus 1 MeTo nocnenoBaTe/lbHOro yTOYHEHUs1 peLleHus.
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

BbluncneHue psana

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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BbluncneHne psaga

[McbMeHHOEe gomaluHee 3afaHue , NpUMepPHble BOMPOCHI:
BbluncneHune kybrnyeckoro KopHs

Tema 7. OCHOBHbIe anropuTMbl Ha AepeBbsx U rpacax.
lMvcbMeHHOe gomaluHee 3afaHue , NpyMMepHble BOMPOCH!:
O6xon oepesa Mo WUpUHe

lMvcbMeHHOe gomaluHee 3afaHue , NpyUMepHble BOMPOCH!:
O6xon oepesa Mo WUpUHe

Tema 8. BBepeHne B peKypcuBHOe nporpaMmmmpoBaHme.
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

BbluncneHune goaktoprana, obpalieHne CTpoku
[MncbMeHHOEe gomalluHee 3afaHue , MpUMEpPHbIE BOMPOCH!:
[Mounck anemeHTa B ynopsi04eHHOM Maccuee

Tema 9. NpuMeHeHMe peKypPCUBHbIX anropuTtMOB NPU peLleHMN 3aaad.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

C nomolwpbo MeTofa COCTOSHUIA NPOBEPUTb CMHTAKCUC " LLlenoe 4ymcno” ," BeweCcTBEHHOE YMCNo
ymncno" n "nepemerHHan" C NOMOLbIO METOAA CMHTAKCUYECKUX AMarpamMM npoBeEPUTb CUHTaKcuc "

uenoe yucno" ," BewWwecTBeHHOE YMCo 4Mcno” 1 "nepemeHHas
[MucbMeHHOe gomalluHee 3afaHue , NpUMepHble BOMPOCHI:
PekypcurBHbIi 06x0L nepeBa

Tema 10. OB bEKTHAYA MOAOEJIb B MIPOrPAMMUPOBAHUN
[MncbMeHHoe nomalHee 3adaHne , NpYMepHbIe BOMPOChI:

Knacc Vehicle ? TpaHcnopTtHoe cpenctso Co3naHune knacca cnpaso4Hon nHpopmauunm CospaHve
Knacca cnpasodHon nHgpopmauumn Knacc Distance. Co3naHue knacca pacctosHmne Knacc Set.
CospgaHue knacca MHOXECTBO

MNMucbMeHHoe AoMallHee 3aAaHue , NpUMepHble BOMPOCHI:

Knacc Vehicle ? TpaHcnopTtHoe cpenctso Co3naHune knacca cnpaso4Hon nHpopmauum CospaHve
Knacca cnpasodHon nHgpopmauum Knacc Distance. Co3pnaHue knacca pacctosHmne Knacc Set.
CospgaHue knacca MHOXECTBO

Tema 11. IOTUKO-ANNTEBPAUYECKAA MOOE/Ib B MPOrPAMMUPOBAHUA
MNucbMeHHOe AomalHee 3aAaHue , NpUMepHbIe BOMPOCHI:

Knacc Vehicle ? tpaHcnopTtHoe cpeactso CosnaHune knacca cnpasoyHon nHdopmauumn CosnaHve
Knacca cnpaso4yHoi nHdgpopmaumm Knacc Distance. CosnaHume knacca pacctosHue Knacc Set.
CospaHune knacca MHOXECTBO

MNucbMeHHoOe AomalHee 3aAaHune , NpPUMepHbIe BOMPOCHI:

Knacc Vehicle ? TpaHcnoptHoe cpenctso Co3naHue knacca cnpaso4Hoin nHgpopmauumn CosnaHve
Knacca cnpasoyHon nHgpopmauum Knacc Distance. Co3naHue knacca paccTtosiHne Knacc Set.
CospaHune knacca MHOXECTBO

Tema 12. 43blK CTPYKTYPUPOBAHHbIX 3ANMPOCOB SQL
KoHTponbHas pabota , npuMepHble BOMPOCHI:

HarliT Bcex NnpoaaBLOB MMetoWMX NokynaTenei , caoenaslwmx 6onee ogHoOro 3akasa yaHatb UMeHa U
HOMepa BCcex NpoaaBLOB, UMetoWwmnx Honee oHOro nokynatens

KOHTpOHbHaFI pa60Ta , NPUMEpPHbIE BOMPOCHI:

HarliT Bcex NnpoaaBLOB MMetoWMX NokynaTenei , caenaslwmx 6onee ogHoOro 3akasa y3Hatb UMeHa U
HOMepa BCcex NpoaaBLOB, UMetoWwmnx Honee 0IHOro NokynaTtens

KOHTpOJ’IbHaSI pa60Ta , MPUMEpPHbIE BOMPOCHI:

HariT Bcex NnpoaaBLIOB MMetoLWMX NokynaTenei , caoenaslwmx 6onee ogHoOro 3akasa yaHatb UMeHa U
HOMepa BCcex NpoaaBLOB, UMetowmnx Honee oIHOro NokynaTtens

Tema 13. MALLMUIHHO-OPUEHTUPOBAHHOE NPOIrPAMMUPOBAHUE

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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JoMallHee 3a8aHve , NPUMepHbIE BONPOCHI:

BbibpaTtb NpoaaBLOB, Y KOTOPbIX CYLLECTBYIOT NMOKynaTenu, X1BYLIME B TOM X€E CaMOM ropoae (4To v
npoaaseL). BoibpaTh NpoaaBLOB, y KOTOPbIX €CTb MO MEHbLIEA Mepe OECATOK nokynaTenein,
XUBYLLME B TOM Xe CaMoM ropoje (410 1 npoaasel). BoibpaTte nponasuos, obcnyxmBlumx (3a Bce
BpeMsi) 6onee 100 nokynatenei.

MNMucbMeHHoe aomalHee 3agaHue , NpUMEpPHbIE BOMPOCHI:

KomaHabl apndomeTnky, nepenaym ynpasneHms Haitn cymmy aneMeHTOB Maccuea
MNucbMeHHoe oomalHee 3agaHue , NpPUMEpPHbIE BOMPOCHI:

KomaHabl apndomeTnkn, nepenaym ynpasneHms Haitn cymmy aneMeHTOB Maccuea

Tema 14. TEOPETUYECKASA U NPAKTUYECKASA PEATTMUSYEMOCTb ANTTOPUTMOB
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

KomaHapl apugmMeTnkn, nepenayuv ynpasneHus Hantn CyMMYy 3JIEMEHTOB MaccuBea, HanNTK MakCnMyMm
B MaccuBe.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3apartb knacc Vector. Onpenenutb nons ( private ): paamMepHoOCTb ykasaTenb Ha Mmaccus. MeTtoabl (
public) KOHCTPYKTOP C OAHUM NapaMeTPOM Pa3MepPHOCTb KOHCTPYKTOP C ABYMS napameTtpamu
pPasMepHOCTb M yKasaTeNb Ha MacCuB OeCTPYKTOp nokasaTb 0O BbEKT neperpy3ka oneparopa+ -
CNnoXeHne BeKTOPOB neperpyska orneparopa - - pa3HOCTb BEKTOPOB rneperpyska oneparopa *
-YMHOXEHWe BEKTopa Ha AeACTBMTENbHOE YMCNOo cnpasa B nporpamme peanvsosaTb MeToabl knacca.

Tema 15. BbIMUCITUTEJIbHASA CNTOXKHOCTb AJIFTOPUTMOB
Kypcosas paboTa no gucumnivHe , npuMepHbie BOMPOCHI:

1.MoaenupoBaHue paboTbl aBTomata 2. MogenupoBaHune MawmHbl TotopuHra 3. MogenuposaHue
HOpMarnbHbIX anropnTMoB 4. [lonck kpaTtyanwero nyTu B rpade 5. Hantn MnH1MManbHoe onopHoe
MHOXeCTBO B rpadoe 6. 3anaya. PeannsoBatb anrebpy MHOXECTB Ha crnvckax 7. Peanusosatb
LeACcTBMA Haa MOHOMaMM Ha cnnckax 8. MoaenvpoBaHme 0606LWeHHbIX HOPManbHbIX anropnTMoB 9.
[MocTponTb KOMNUASATOP ONg A3blka apudomeTmnyeckumx onepaumni 9. NocTponTb KOMAUNATOP AN
A3blka 6yneBCKMX BblpaxXHUiA 9. MocTpouTb KOMNUNSTOP ANs si3blka ByneBcKux onepauunii 9.
[MocTponTb KOMNUAATOP ANg A3blka onepaunini Hag maccusamu. 10.MocTponTb KOMNUASATOP ONs
A3blka onepaunin Hag anemeHTamm maccusos 11.[locTponTb KOMANNATOP ANS A3blka onepauui Hag
anemeHTamm bynesckmxmaccmeoB 12.MT0CTPOUTb KOMNUAATOP ONs A3blKa YCNOBHbIX BblpaXXeHWiA
13.MlocTponTb KOMMUNATOP ONS A3blka apudoMeTU4ecknx BoipaxeHnin 14. MogennposaHue nporpamm
B ornepartopHblx MawmnHax 15.MlocTpoeHne akcTpemManbHOM YacTu rpadpa 16.Ilouck nyten B cxeme
nopor 17. dopmynbl ¢ AByMeCTHbIMU onepaunamu 18. [locTpoeHne LMKIMYeckom CTPYKTYpbl
nogctaHoBku. 19.PeweHune kpaeson 3agaqm metogom MoHTte-Kapno 20. lNporpammuposaHue nrp

[McbMeHHOe gomaluHee 3afaHue , MpUMepHble BOMPOCHI:
AnropmTtMmbl COPTUPOBKK. CNOXHOCTb BblYNCNEHNS
Urorosasi chopma KoHTpoOns

9K3aMeH (B 2 cemecTpe)

Urorosasi cpopma KoHTpoOns

3a4eT 1 9K3aMeH (B 3 cemecTpe)

MpuMepHbIe BONPOCHI K MTOrOBOV (DOPME KOHTPONS

Mo paHHOM AUCUMNIMHE NpeaycMOTPEHO NpoBedeHne ak3ameHa. [prumepHble BONpOoCh! oSt
aK3ameHa:

TEOPUWA.

Theory 1.1.

[MporpamMmmpoBaHme Kak MaTemMatTnyeckoe MoA4eNnMpoBaHue - nocnenoBarteibHoe onnucaHne
CTPOEHUS 1 NOBEAEHNS CNOXHbIX ANHAMUYECKMX CUCTEM OrPaHNYEeHHbIMU N NPOCTbIMU CPEaCTBAMN.
CuHTakcuc, ceMaHTrka, nparmatmka sa3blkoB NporpaMmMmpoBaHuns. Tun gaHHbiX. Knaccmndpukaums
TUMNOB - CTaHOAPTHbIE/NONb30BaTeNbCckne, 6a3oBble/NPON3BOAHbIE, CTATUYECKME/AMHAMNYECKME.
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Theory 1.2.

CocTosiHMe BbluncneHwit. MNpoueaypa. ApryMeHTbl, pe3ybTaTbl BbIMONHEHUS U BCMIOMOraTeNibHbIe
nepeMeHHble onpeneneHns npouenypbl. Cneundukaumns n peanmaaums. XapakTepnucTuku
peanusaumu - NpaBuIbHOCTb (COOTBETCTBME creundomkaumm) n agodekTnBHoOCTb. MpumMepsbl
3KOHOMUW NamMATK BbIBOPOM CTPYKTYP AaHHbIX (MocnepoBatenbHas 06paboTka MacC/BOB) U BPEMEHN
(napannenbHble PeKYPPEHTHbIE BbIYMCNEHUS - BbIMUCNEHNE CNOXHBIX CYMM).

Theory 1.3.

[TepeMeHHble B MporpamMMmpoBaHnn Kak xpaHunuwa (namsaTb). [amMaTtb BHyTpeHHSAS (onepatveHas) u
BHeWHsA (painbl). MNoTokn faHHbIx. OnepaTtopbl NpUcBanBaHNs (KpaTHoe, NpocToe, BUHapHoe) n
BBOOA/BbiBOAA. [1Iporpammbl kak cpannosbie npouenypbl.

Theory 1.4.

MpouenypHoe NporpaMMmnpoBaHmne Kak s3blk NpsiMbix onpeneneHunii. Mpeankatbl. A3bikn 6noK-cxem.
YPOBHM 513bIKOB NPOrpaMMnpPOBaHNs 1 GyHKLMOHaNbHAs 9KBUBANEHTHOCTb. BeTku 1 Tpacchl
BbluMCneHWiA. MNprMep TPacCcpoBKY.

Theory 1.5.

OnpegneneHuve A3blkoB nopoxaeHneM. CTpykTypHOE NporpaMMmpoBaHue Kak onpeneneHme goyHKLMM
Komno3uumei, pa3bopoM crnyyaes, utepaumnein. IKBMBaANEHTHOCTb CTPYKTYPHbIX 1 Bcex 6/C Ha
npumepe "NoboYHbIR BbIXO4 U3 umkna".

Theory 1.6.

YcnoBHble onepatopbl [Mackans: cMHTakcuc, ceMaHTuka B TepMmHax 6/c, COOTHOLEHME No
BbIPa3MMOCTW.

Theory 1. 7.

OnepaTtopbl umkna B Mackane: ¢ NocT v NpeaycnoBusMK, onepaTop LUukna ¢ napameTpom,
CUHTaKCUC, CEMaHTVKa B TepMMHax 6/C, COOTHOWEHWE NO BbIPa3nMOCTH.

Theory 1. 8.

Knaccudounkaums tunos npouenypHoro Mackans. CkansipHble Tvunbl MNackans - ctaHnapTHble,
nepeYncnnMble N OrpaHNYeHHbIe TUMbI.

Theory 1. 9.

Bynesckuii Tvn. Onepaumu anrebpbl NOrMKM U nornyeckne BolpaxeHus. Mpeankatsl. CTpaterum
BbIYMCNEHNs cnoxHbix ceoicTs. - u [l -ceoiicTsa.

Theory 1. 10.

Twvn gaHHbIX MaccuB. MaccuBbl Kak COOTBETCTBUSA (TabnunyHble pyHkumm). Onepaumnst BbI6opku
(annnukaumm). Npumep NCNONb30BaAHNS HEYUCNOBbBIX MHAEKCHbIX TUMOB. CpaBHEHWE - MACCUBbI U1
goannbl (Ha Nnpumepe).

Theory 1.11

YnopsaoyeHHble maccumsbl. Juxotomuyecknii nouck. Onepaumm Hag ynopsaoveHHbIMM MaccrBaMm
(onpeneneHwue).

Theory 1. 12
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Twvn gaHHbIX 3anuch. 3anncy kak CoCTosIHUS. VIMeHoBaHHble fekapToBbl Npon3BeaeHus. OnepaTtop
npucoennHeHust. Mprumep onucaHmst 06 bEKTOB B TEPMUHAX 3anuUCEN.

Theory 1. 13

MHoXecTBa. OKBUBANEHTHOCTb TEOPETUKO-MHOXECTBEHHbIX 1 NIOrM4eckmnx 0603HaveHuiA.
MpuMmep ncnonb3osaHns ("pelweTto SpaTocgeHa”).

Theory 1. 14.

daiinbl - BHyTPEHHME 1 BHEWHWE, 0blwero Buaa u TekcToBble. Paiinbl Kak NocnenoBaTeNbHOCTH
(BekapToBbl cTeneHn). CpaBHEHWE - MAcCuBbI U doannbl (Ha NpuMepe).

Theory 1.15

YnopsinodeHHble dpaiinbl. Mouck. Onepaumm Hag ynopsinoYeHHbIMU goainamm - onpeaenexue,
peanuaauuv ogHoi 13 onepauuii (Mo BbIbopy ak3ameHaTopa).

Theory 1. 16

CuHTaKcuc npoueayp v oyHKUMIA: onMcaHne=3aronoBok + 6110k. dopmanbHble U dpakTuyeckme
napameTpbl, obpalleHune k npouenype. ObnacTb felicTBUS onpeneneHus. JlokanbHble 1 rnobanbHble
06bekTbl Npouenyp.

Theory 1. 17.

CemaHTuka npouenyp 1 pyHkumnin. CemaHTmka obpalieHunii - npaemna nocTpoeHns
MOONCOMLMPOBAHHOMO TENa NpoLueaypbl: KONIM3NS UMEH, CEMaHTUKA NapamMeTpoB.

Mpaewna nokanunaaumnn. NMoboyHble apeKThbI.

3anayun

A - MaccuBbl.

A1. dopmasbHble BbIYUCIEHUS - ANTOPUTM CNOXEHUS "cTONOBMKOM". HaliT 3anmcb cyMMbl C No
3anucsiM cnaraembix a,b a,b,c [l [1..nMax]0['0".."9]

- B Tvn integer paspelweHo nepesoanTb NULlb LNGPLI, HE 3anncu B uenom!
A2. BbiuucneHue cBoincTe. [poBepka neprnoanyHoCTX YACNIOBOK nocnegosarenbHoctTy Af1..n].

- A - nepuoaunyeckas ~ cyuectsyert kil [1..n div 2], 4To nonapHo paBHbI BCe aneMeHTI, "oTcToswme”
apyr ot gpyra Ha k.

A3. [laHa nocnepoBaTtenbHOCTb A[Elrﬁl] 0 ill [1..n) A[i]>0, A[n]=0. CTyneHbkKa -
noanocnenosatenbHocTb A[k..m], U i U [k..m) (A[i]<A[i+1]). HaiAiTn onuHy HanbonbLwei CTyneHbKN.

M - [1ByMepHble MaccuBbl (MaTpuLbl)

M1. 'eHepauus dpanna. Jana matpuua a, a 0 [1..n,1..m]OReal. Touka a]i,j] - ceanosas, ecnu
(a[i,j]l=min {a[i,k]: Al [1..n]} and a[i,j]l=max {a[k,j]: kll [1..m]}) or

(ai,jl=max {a[i,k]: kl [1..n]} and a[i,jJ=min {a[k,j]: k0 [1..m]})

Halitu Bce cennoBble TOYKMW.

- HEe NepeBblYMCnATb max 1 min!

M2. BbiuncneHue ceoiicts. [aHa matpuua a, a U [1..n,1..n]0Integer. a- marnyeckwii kBagpar, eciu
@ij0[..n1.n] (@il [1..n]) and
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Oij01.n1..n {0 {afik: kO [1..n)= D{alk,j: k D [1..n])

BbIﬂCHI/ITb, ABNAETCA N a Marn4eCkmnm KeaopaTom.

O - CopTuposka.

O1. CopTmpoBka MaccnBoB 0bMeHOM nap

- Cneundpukaums: Yropsigouen(A)=ll i [ [1..n) (AliJ0A[i+1])

02. COpTI/IpOBKa MaccuBa cBedeHNEM K HaxXxoX OEeHNO MaKCMyMa
- Cneundpukaums: Ynopsmouer(A)=l i [ [1..n] (A[i]=min A[i..n])
0O2. CopTtupoBka Maccvea nocnenosartefibHbIM BKIOYEHNEM

- BknoveHne(A[1..i],b)=ynopsno4eHHbIn Maccus onvHbl i+1, cogepxXxalmim KOMNoHeHTbl A[1..i] n
3HauyeHue b

- Ynopsinouer(A)=0 i 0 [1..n] (A[1..i+1]=Bknioderne(A[1..i,Ali+1]))

OA - ynopsA04YEHHbIE MACCMBbI.

OA1. lInxotoMmM4yeckunin MOMCK (MeToL OeneHus nornonam)

OAZ2. lNMpoBepnTb BKOYEHME OLHOMO YNOPSAA0YEHHOro Maccusa al B 4pyrom, a2 takxe
ynopsigoyenHbiit. al, a2 [l [1..nMax]0T, T=real.

- 1 npoxog!

OABS. HanTtu pasHocTb a3 aByx ynopsaaoyeHHbIX MaccueoB al, a2. al,a2,a3 I [1..nMax]0T.
T=real.

- 1 npoxog!

OA4. HainTn o6bennHeHne a3 OByx ynopsiooyeHHbIx maccmeoB al, a2. al,a2,a3 I [1..nMax]OT.
T=real.

- 1 npoxog!

OA5. Hantu nepecedeHne oByx ynopsao4eHHbIX MaccuBoB a, b I [1..nMax]OT.
- 1 npoxon!

S - MHoXecTBa.

S1. Haintm Bce npocTble yncna, MeHblune 3a4aHHoro n.

- Anroputm "PeweTo SpatoceHa".

S2. Mogenuposanue Tunos. OnpenennTtb TUN MHOXeCTBO Maccmeamu [1..nMax]0Boolean.

F - ®dannbl
F1. Hantn gnvHy Imax camoro onvHHOro cnosa w B TEKCTOBOM cpavine f n camo 1o Cnoso w.
- N3BecTHO, 4yTo Imax[100
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F2. NpeobpazoBaHue Tunos. [NocnenoBarenbHOCTb LENbIX YACEN 3aaHa TEKCTOBbIM doainom f nx
[ecaTnyHbIx 3anuceir. f (1 {'','0'..'9'}*. Hantn cymmy.

F3. MNopoxaeHne cpainos. [laH maccus Lenbix ynucen, He bonbwmx 1000. MopoamnTe dhan nx
LEeCATNYHbIX 3anunceit, pasaeneHHolx 1 npobenom. HesHavawme Hynm B 3anncb He BKOYaTh.

OF. YnopsiooyeHHble doannbl.

OF1. lNposepuTb BKNOYEHNE OOHOro ynopsagodeHHoro doanna f1 8 gpyron, f2 - Takxe
ynopsa0YeHHbIn

- 1 npoxop!

OF2. CnngHue ynopsnodeHHbix goannos f1,f2 B ynopsagoyeHHbin xe f3=f10uf2 .
- 1 npoxog!

OF3. Haittn pasHocTb 3 nByx ynopsnoueHHbix coaiinos f1, f2 [I file of T, T=real.
- 1 npoxon!

OF4. Haiitv nepeceyeHue f3 aByx ynopsmouenHbix cpainos f1, f2 [l file of T, T=real.
- 1 npoxog!

R. 3anucw.

R1. BblumcnuTb 3Ha4YeHMEe MHOroYeHa Ha paunoHanbHbIMU Yucnamm no cxeme MopHepa ("cnesa”).
MHoro4neH npeactaBneH (CTaTMY4eCKUM) MacCUBOM, paunoHasbHbIE YACNA - 3arUCbiO C MONSMU
Chislitel, Znamenatel.

R2. Bboluncnenue ceoincts. [laHa nocnenoBatenbHOCTb (gparn) ToYeK NIoCKOCTH (3anncb/nonspHble
KoopauHartbl). BoisicHuTb, nexart nu oHn BCE Ha 3agaHHOM npsamon (KoagodomUMEeHTbl IMHENHOro
ypaBHeHus)

R3. BbluncneHue ceoictse. [laHa nocnenoBatenbHOCTb (MACCUB) TOYEK MIOCKOCTU
(3anucb/oekapToBbl KOOpAMHATHI). BbiScHUTbL, nexart nn oHu BCE Ha okpy>XHOCTW 3a4aHHOro
paguyca C LeHTPOM B Havane KoopavHar.

R4. MpoeecTn 3a4yncneHne abntypmneHToB - BbIBECTU CIUCOK TEX U3 HKX, KTO NMbo nmeeT meaanb 1
chan 1 ak3ameH Ha 5, nnbo Habpan 3aaaHHbI NpoxoaHoin 6ann. ABUTYpreHTbl NpeacTaBneHsbl
cpaiinom 3anucei (onucanHue - no BbIGOPY).

7.1. OcHoBHas nuTeparypa:

1.MHdopmaTumka: Kypc nekuwnii. Y4yebHoe nocobue / E.J1. denoToea, A.A. depnoTos. - M.: U1
DPOPYM: NHDPA-M, 2011. - 480 c. Pexum gocTtyna:
http://znanium.com/catalog.php?bookinfo=204273

3.AHpgpuaHoBa A.A., Ncmarunos J1.H., Myxtaposa T.M. lNpakTrkym no kypcy '‘Anroputmmsauus n
nporpammmnpoBaHne’ - 4acTb 2. - KadaHb: KasaHckuin rocyaapcTseHHblin yHusepcutet, 2009. - 133 c.
Pexwum poctyna: http:/libweb.kpfu.ru/ebooks/09_64_ds018.pdf
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4. Nndhopmartmka: YuebHoe nocobwue / Mog pen. B.E. OonHuoea, A.H. PomaHosa. - 2-e 13a.,
nepepab. n gon. - M.: By3osckuii y4ebHuk: HAL MiHdpa-M, 2012. - 410 c. ISBN 978-5-9558-0230-5
- Pexum pocTtyna: http://www.znanium.com/bookread.php?book=263735

5. Morunes, A. B. Metoabl nporpammmpoBaHms. KomnbioTepHble Boluncnenns / A. B. Morunes, J1. B.
NucTtpoea. - CI16.: BXB-IMetepbypr, 2008. - 320 c. - Pexum goctyna:
http://znanium.com/bookread.php?book=350418

7.2. JlononHuTenbHasa nuteparypa:

1. Angpuarosa A.A., Myxtaposa T.M. O6beKTHO-OPMEHTUPOBAHHbIA aHaNN3 1 NPOrpaMMrMpoBaHMe.
KoHcnekT nekumi. - KasaH. dpenep. yH-T, KasaHb, 2013. - 137 ¢. Pexum goctyna:

http://libweb.kpfu.ru/ebooks/09-IVMIT/09_104_kl-000497 .pdf

2. bespyyko. B.T. KoMnbloTepHbIil npakTukyM no kypcy 'MiHgopmatuka': YuebHoe nocobue / B.T.
Bespyuko. - 3-e uag., nepepab. n gon. - M.: I ®OPYM: NHDPA-M, 2012. - 368 c. - (Bbicwee
obpasosaHue). ISBN 978-5-8199-0330-8 - Pexwum goctyna:
http://znanium.com/catalog/product/332293

3. KainmnH B.A. Hpopmatuka. - M.:.MH®PA-M, 2010. - 285 c. Pexum gocrtyna:
http://znanium.com/bookread.php?book=224852

4. 'Bo3geBa B.A. lHghopmaTrka, aBTOMatnanpoBaHHble MHOPMALNOHHBIE TEXHONOMMW U CUCTEMBI.
- M.: UH®PA-M, 2011. - 544 c. Pexum goctyna: http://znanium.com/bookread.php?book=207105

7.3. UHTepHeT-pecypcChbl:

MporpammumpoBaHme Ha si3bike C++: YuebHoe nocobue / T.N. Hemuosa, C.1O. MNonoea, A.W.
TepeHTtbes; Non pean. J1.I'. MarapuHon. - M.: NI ®OPYM: MH®PA-M, 2012. - 512 c.: un.; 60x90 1/16
+ CD-ROM. - (Mpodp. 06p.). (n, cd rom) ISBN 978-5-8199-0492-3 4 -
http://znanium.com/bookread2.php?book=244875

BupT, H. Anroputmbl 1 cTpykTypbl faHHbIX. HoBas Bepcus ans ObepoHa + CD [OnekTpoHHbIi
pecypc] / Huknayc BupT; nep. ¢ aHrn. ®. B. Tkaues. - M.: MK [llpecc, 2010.-272 c.: un. - ISBN
978-5-94074-584-6 - http://znanium.com/bookread2.php?book=408420 2.

MporpammmpoBaHue Ha si3bike Pascal: Mocobue / Panakos I'.IM., Pxeyukas C.1O. -
CN6:6XB-MeTtepbypr, 2014. - 473 c. ISBN 978-5-9775-2003-4 -
http://znanium.com/bookread2.php?book=940323

MporpamMmmmpoBaHne Ha si3bike Cu [OnekTpoHHbI pecypc] : y4eb. nocobue / P. 1O. Llapes. -
KpacHosipck : Cub. goenep. yH-T, 2014. - 108 c. - ISBN 978-5-7638-3006-4 -
http://znanium.com/bookread2.php?book=510946

MporpammupoBaHme Ha a3bike Cu/A.B.Ky3uH, E.B.Yymakosa - M.: ®opym, HVLL UHDPA-M, 2015. -
144 ¢.: 70x100 1/16. - (Bbicwee obpazosaHune) (Obnoxka) ISBN 978-5-00091-066-5, 300 k3. -
http://znanium.com/bookread2.php?book=505194

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNSA)

OcBoeHune gucumnauHbl "ViHdbopmaTuka" npeanonaraet UCMob30BaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaBenaTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

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

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

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

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

JNeKUMOHHbIE 3aHATMSA MO AUCUMNANHE NPOBOAATCS B ayAUTOPUM, OCHALLEHHOW OOCKOW 1
Menom(MapkepoM). JlabopatopHble 3aHATUS MPOBOASTCS B CNEeUNann3npoBaHHbIX KOMMbIOTEPHbIX
kabuHeTax.
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