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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apToM BbicLlero o6pasoBaHus no HanpaeneHuto nogrotosku 09.03.02 MHdopmaunoHHbIE CUCTEMbBI Y TEXHONOTUN,
YTBEPXKAEHHBIM Npukasom MuHobpHaykm Poccum ot 19.09.2017 r. Ne 926

CocrtaButensb (1):

KaHaMaaT TeXHUYeCKnx Hayk, [JoueHT Benaa T.WN.
Ot kadbeapbl cocTaBuTens: Oposnosa EneHa
3aBeayownii kadeapon NHPHPOPMALMOHHbIX U HuvkonaesHa

ynpaBnAawnLWnx CUCTEM

Ot BbInyckatoLlen kadeapbi: Oposnosa EneHa
3asegyowmn kagegpom HukonaeBHa

MeToaunyeckuin otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb pgucuunnuubl: CdopmupoBaTb KOMMETEHUMM oOOy4arowerocs B 00nacTM OCHOB anroputmmusauuu,
KNnaccuyecknx anroputMoB, METOOOB U MPUEMOB MOCTPOEHMS anroputMoB, a Takke PONu CTPYKTYp AaHHbIX B Mpouecce
anropuTMmnsaumm.

1.2 3apgauv AMcUMNUHbI:

lMo3HakoMWTb C OCHOBaMM anropuTMmn3aLmu,

PackpblTb 0COGEHHOCTM M 06MacTM NPUMEHEHUs! KMacCUYecKUX anroputMoB, METOAOB M NMPUEMOB MOCTPOEHUSA
anropuTtMoB,
MokasaTb ponb CTPYKTYP AaHHBIX B NPOLIecce anroputMmaanmu.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBapuTensHas NOAroToBKa npeanonaraeT co3gaHne OCHOBbI AMns (POPMUPOBaHNA KOMMETEHLMI, YKasaHHbIX B .
2, NPV U3YyYEHUN OUCLUMNIIVH:

MHopmaumoHHbIE TEXHOMOMMN

OCHOBBI CUCTEMHOTO aHanusa

duanka

YuyebHas npakTuka (03HaKOMUTENbHAs NPaKTUKA)

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlNK-6: CnocobeH pa3pabaTbiBaTb aniropuTMbl U NPOrpamMmMbl, NPUrogHble ANA NPaKTU4YeCcKoro NnpMmMeHeHus B
obnactu NH(OPMaLMOHHbIX CUCTEM U TEXHOJIOTUM;

3HaTb: Nogxodbl K ONPEAENeHuo NMOHSATUS anropuTMa; OCHOBHbIE CBOWCTBA anropuTMOB U CTPYKTYP AaHHbIX; Crnocobbl
npeacTaBneHns anropMTMOB; OCHOBHbIE anroOpUTMUYECKUE CTPYKTYpbl - CriedoBaHue, BeTBREHWe, uTepaums; CTPYKTypbl
[aHHbIX M TUNOBbIE anropuUTMbl X 06PabOTKM; POrb anropMTMU3aLmMn B COBPEMEHHOM MUPE.

YMmeTb: paspabatbiBatb 3(PQEKTUBHbIE aNrOpUTMbl C TOYKU 3PEHUS MPOCTPAHCTBEHHbLIX U BPEMEHHLIX XapaKTepUCTUK;
onpenensaTb ONTUMasibHblE CTPYKTYPbl aHHBIX NPy paspaboTke anropuTMOB; ONpefensTh CIIOXHOCTb anropuTMOB.

BnapeTtb: HaBblkamu aHanunsa u TPaCcCUpPOBKU arnropnTtMoB; COBpEeMEHHbIMU MeTo4aMu paapa60TKM anropnTMos; cnocobamm
npeacrtaBiieHna anropuTmoB.

3 COAEPXAHUE OUCLUNMNUHDbI

o) KoHTakTHas
< paboTa
o
59 dopma
HavmeHoBaHue n cogepxaHue pasfgenos, TemM v y4ebHbix | g = CP TeKyLLEro
3aHATUN 23| nex Mp. (4achbl) y
o) KOHTpOns
o (4acbl) | (uacnbl)
4

Pasgen 1. CprKTypr OaHHbIX N anropuTMbl COPTUPOBKU

Tema 1. Lenu v cTpykTypa gucumnnuHel. NoHatne
CTPYKTYP AaHHbIX 1 anropntmMoB. VIHdhopmMauna n ee
npeacrasneHne B namatn. Cuctemsol 2 15,75
cuncnerus.Knaccmdmkauns cTpykTyp AaHHbix. Onepaumm
Haf CTPYKTypamMu AaHHbIX

Tema 2. Yucnosble Tunbl. ButoBble TUMNbI. CUMBOMBHbIN o
Tnn. Nepeyncnumeli TMN. HTepBanbHbIN TUN. YKasaTenu.
3anuncu. MHoXecTBa [JuHamudeckne CTpyKTypbl OaHHbIX.
lMpencrtasneHne cTeka U odepenen B BUae CrmncKos.

MpakTnyeckoe 3agaHue 1: PaspaboTka 1 aHanma
anropuTMoB no paboTe ¢ o4epeablo C npuopuTeTaMmmn Ha
0ase ABONYHOW Ky4uu, pelleHne 3agay TBopYecKne

Pasgen 2. 3agayun noucka B CTPYKTYpax AaHHbIX

Tema 3. JlnHenHbI nouck. [Nouck geneHnem nonomnam
(oBowvuHbI nouck).MNouck B Tabnumue. Npsamoin nomck 0
ctpoku. Anroputm KHyTa, Mopuca n Npatta. Anroputm 6 6
Boyepa n Mypa. Anroputm PabunHa-Kapna. Anroputm Axo
-Kopacuk.




Tema 4. BuHapHble gepeBbsi. [peacraBsneHme GUHaPHbIX
aepesbeB. [MpoxoxaeHne bMHapHbIX ePEBLEB.
Anroputmbl Ha AepeBbsax. COpTUPOBKa C MPOXOXAEHNEM
OvHapHoro gepesa. CopTMpoBKa METOAOM TypHUpA C
BblObIBaHWEM. [TprMeHeHe BUHapHbIX AepeBLEB AN
cxaTtusa uHdopmMauun.lpegcraBneHne BolpaXXeHUn ¢
nomoLlbto gepeBbeB. CnnbHOBETBSLLNECH

nepesb4 .[MpeactasneHne rpados.

Tewma 5. Mowck B rmy6uHy u wnpuHy. Metoa
OMHaMMYeCKoro NporpaMMMpoBaHns. AnropuTMbl moucka
nyten mexay sepwmHamu (Jenkctpa, dnonaa,
WeHa).HaxoxaeHne ocToBa MUHUMAaNbHOIO BECa
(anroput™m MNpuma, Kpackana).Lluknsl B rpacdhax (angepos
LUK, 3agaya KUTanckoro novtanboHa, raMuUibTOHOB
umkn).HesaBucrMble MHOXeCTBA.

MpakTnyeckoe 3aHsATME 2: AHanNM3 anroputma
copTupoBkM Mmetoaom Lenna, peweHne 3agav.
MporpammHas peanuaaumsi anroputma CopTUPOBKU
Lenna, npoBegeHNE BbIYUCIIUTENBHBLIX 3KCMEPUMEHTOB

Pasgen 3. OBpuctuyeckme anropuTmbl

Tema 6. Anroputm MNMnegxa ,Anroputm Tremaux. Jlyyeson
anroputMm. MapLwpyTHbI anroputM. BoniHoBown anroputm.
ANropuT™M MypaBbWUHOWN KOMOHWUW. ANrOpuUTM 0
dopmmnpoBaHuna pek. 4 4 8

MpakTtnyeckoe 3aHaTHe 3. [lpuMeHeHne anropuTMoB
obxopa rpadoB ANng peLleHns pasnuyHbiX 3agad

Tema 7. 3agaya nomcka NoacTpok n e€ 0bo0LweHus.
lMocTpoeHuns kKoHeYHOro aBTomarta Ans novcka
BxoxaeHun. MNMpedukc-pyHkuusa, anroputm KHyta-
Moppuca-lpaTTa. Z-oyHKUNA 1 anroputm eé
BbluncrieHus. Anroputm bonepa-Mypa. Anroputm Axo- 4 2 12
Kopacuk. CydduKCHbIN MaccuB.

MpakTnyeckoe 3aHsaTHe 4: AHanua anroputma KHyTa-
MoppwucallpaTTta n Z-anroputma, pelieHve 3agad

WUtoro B cemecTpe (Ha kypce ansa 3A0) 32 16 59,75
KoHcynbTauuu n npomexyTovHas atrectaums (3ayer) 0,25
Bcero koHTakTHas paborta n CP no aucumnnuHe 48,25 59,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NnaHoM He NpeaycMOTPeHo

5 BANJNIbHO-PEATUHIOBAA CACTEMA OLIEHUBAHUA
Wcnonb3osaHne 6anibHO-PENTUHIOBOIN CUCTEMBI HE MPEAYyCMOTPEHO.
6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEQCTB OLIEHUBAHUS PE3YNIbTATOB

OBYYEHUA
6.1 MNokasaTenun oueHNBaHUA

Koa komneTteHumn MokasaTenu oueHnBaHNs pe3ynbTaTtoB o6yqu|/|ﬂ

1. NanaraeT oCHOBbI MaTeMaTUKK, (PU3NKKN, BLIMUCTIUTENBHON TEXHUKN U NPOrpaMMUPOBaHUS;
dopmynupyeT npasuna TeoPeTUYECKOro 1 3KCNnepuMeHTanbHOro uccregoBaHmsa 06 bEKTOB
npodeccroHanbHoM AeATeNbHOCTY; Ha3biBaeT OCHOBHbIE NMPUHLIMMbLI NPOEKTUPOBaHMUS
anropMTMOB B 3aBUCMMOCTU OT NPOGeCcCUoHarbHOM 3a0a4u; HasbiBaeT TUMOBbLIE anropuUTMbl
N CTPYKTYPbI AAHHBIX;

Orl1K-6 2. cnonb3yeT MeToAbl anropuTMmn3aunm, a3biku U TEXHONOTMN NPOrpamMMMpoOBaHns ong
NPaKTUYECKOro NPMMEHeHUs B MPOeCCMOHanbHOM; OLIEHNBAET CMOXHOCTL pa3paboTaHHbIX
anropuTMOB; UCMONb3yeT TUMNOBbLIE aNroOpPUTMbI AJ1S PELLEHNS NOBCEAHEBHbIX 3a4ay B
npodeccnoHanbHoM oTpacnu;

3. PeanuayerT, Ha BbIGpaHHOM Si3blke NPOrpaMMUPOBaHNS, paspaboTaHHble anropuUTMb;
MPOBOAUT NPOBEPKY MX 3PEPEKTUBHOCTU.




6.2 Cucrema 1 KpUTepmmn oLleHUBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMI

LLikana oueHuBaHUS
YcTHoe cobecenoBaHme MucbmeHHas paboTa

O6yyatowmiica TBepao 3HaeT
nporpamMMHbIA MaTepumar, rpamoTHO 1 No
CYLLIeCTBY M3rnaraet ero, He gonyckaet
CYLLIECTBEHHbIX HETOYHOCTEN B OTBETE Ha
3auTteHo BOMPOChI, CNocobeH NpaBuUibHO NPUMEHUTb
OCHOBHble METOAbI Y UHCTPYMEHTbI NpK
peLLeHNN NpaKkTUYECKNX 3aaad, BnageeT
HeobXoaUMbIMW HaBbIkaMK U NPUEMaMN UX
BbINOSTHEHUS.

O6yyatominca He MOXET U3NOXUTb
3HAYUTENBHOM YacT NPOrPaMmMHOro
mMaTepuana, 4ONyCcKaeT CyLeCTBEHHbIE
owmnbkun, oonyckaeT HETOYHOCTU B

He 3auteHo cdopMynMpoBKax 1 AoKasaTenbCcTBax,
HapyLLeHUs B NocreaoBaTenbHOCTU
N3noXeHus1 NporpaMMHOro maTepuana;
HeyBEepPEHHO, C OONbLUMMMK 3aTPYAHEHUSMMN
BbINOJSHAET NPaKkTU4eckme 3agaHus

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUSA U/UNN UHble MaTepuarnsbl, UCMOSIb3yeMble ANA OLeHKN pe3ynbTaToB
obyuyeHus
6.3.1 TunoBble KOHTPOSbHbIE BOMPOCHI

Ne n/n dopmynnpoBKu BONPOCOB

Cemectp 3

MoHaTue anropuntma, KﬂaCCVICbI/IKaLI,I/IFl BblYNCNNTENbHbIX U NoBeaeHYeCKNnX anropnTtmMmos, cnocobbl onucaHns
anropnTtmMmosB

—_

CocTaBHble CTPYKTYpPbI OaHHbIX: I'IpOCTeVIUJVIe BapunaHTbI KOHTeVIHeprIX TUNOB

Knaccmdamaumn CKOpOCTeVI pocCTa maTemMaTn4eCkmnx dDyHKU,VIVI NPUMEHNTENbHO K aHannay anropntMmoB

MoHATME CBA3HbLIX CNUCKOB. JINHENHbIE OAHOCBA3HbLIE CMNCKU

MeToabl COPTUPOBKU CBA3HbIX CMTUCKOB

Tabnuubl CUMBOSIOB U AepesbA 6I/lHapHOFO nouncka

XapaKTepMCTMKI/I npon3BoaAnNTENTIbHOCTU AepeBbeEB 6I/IHapHOFO NounckKa

lMoHATne 1 npeacTasneHue rpad)os

AnropuTMbl NMoucka, BCTaBKW, COPTUPOBKM B rpadhax

oloeleo|~Nlofo]ls]|w|n

MoHaTme hash-tabnuupkl. 3agaym noncka M cMexHble 3agayun Ha ocHoBe hash-tabnuu,.

11 MonaTne Xew-dyHKumK. Npumepbl BbIYNCTIEHNS.

6.3.2 TunoBbIe TeCcTOBbIe 3a4aHnA

He npeaycMoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuA (3afgaym, Kenchbl)

CocTaBuTb NporpaMmmy 3ag4aHHOro anropnutmMa CoOpTMPOBKM 411 MAacCcMBa yKa3aHHOro Tuna AaHHbIX

CocTtaBuTb NporpaMmmy 3afjlaHHOro anropuTMa COPTUPOBKM A1 MacCMBa YKa3aHHOro Tuna AaHHbIX

MpuHUMNbI aHanm3a anropuTMoB. PakTopbl, BAUSIOWNE HA OLEHKY 3(EKTMBHOCTIN anropuTMoB

PaspaboTtatb nonb3oBaTeNbCKUA TUM A4S peanusauumn ykasaHHOro JIMHENHOro Cnncka

CocTtaBuTb NporpaMmmy Ansi PEKYPCUBHOIO anropMtmMa Noucka ykazaHHbIX 31IEMEHTOB UNN 3HAYEHWI

PaspaboTaTb nonb3oBaTenbCKUin TUM 4Ns peanusaumm 6uHapHoro gepesa

CocTaBuTb NporpamMmmy peanusauum anroputma obxona nepesa no ypoBHAM

PaspaboTaTb nonb3oBaTenbCKUn TUM ANsi peannsaumm ykasaHHoro rpada

CocTtaBuTb NporpaMmy peanusalumn anroputMa nomcka kpatyanwero nyTm Mexay BepLuMHammn ykasaHHoOro
rpada

CocTtaBuTb NporpaMmmy peanusaumnm xew-hyHKLUN ANs KIoYer yKasaHHOro Tuna AaHHbIX

CocTtaBuTb NporpaMmy peanusaummn xeww-QyHKLMN 3agaHHoro Buaa

6.4 MeToauuyeckne Matepuansi, onpeAensiowme npoueaypbl OLEHUBaHUSA pe3yNnbTaToB 06yYeHus
6.4.1 YcnoBus gonycka o6y4atoLerocsi K NpomMeXXyToO4YHOW aTTecTauuu U NOpAAOK NIMKBMAALMMY aKageMuyYecKon
3aA0MKeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTeECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMNS YCNEBAEMOCTU U NPOMEXYTOYHOM aTTecTauum oby4datoLLmMXcs»




6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AucCUUnIIMHe

YcTHas + [NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE ET]

6.4.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

|_|pl/l npoBeaeHnn 3a4veTa, oTBOAMMOE Ha NOAroTOBKY K OTBETY, COCTaBIAET He 6onee 40 MUH. [ns BbINnONHEHNA
NpakTn4ecKkoro 3agaHuna o6yqarou.|,emy npenocTaBndeTcA Heobxogumas crnpaBo4Has I/IH(bOpMaLI,I/IFl.

CoobLeHne pe3ynbTaToB o6yqa+ou.|,emyc;| npon3BoaAnNTCA HenocpeaCTBEHHO Nnocre yCTHOro oTeeTa.

7. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHDbI
7.1 YyebHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO | [oa nspaHus | Ccbinka

7.1.1 OcHoBHas y4yeb6Has nutepaTtypa

Menep, b. WHCTpYMEHTbI, anroputmbl Mockea: MHTepHeT- https://www.iprbooks
CTPYKTYpPbl AAHHbIX YHuBepcuteT hop.ru/102012.html
MHopmaunoHHbIX 2021
TexHonornn (MHTYUT),
An NMn Ap Meguna
WUctpaTtosa, E. E., ANropuTMbI 1 CTPYKTYpBI Hosocunbupck: https://www.iprbooks
Tomunos, N. H., OaHHbIX HoBocnbupckuit hop.ru/158715.html
Akumenko, A. A. rocynapCTBEeHHbIN 2025
TEXHUYECKUN
yHVUBEpcuTeT
MeyveHkuH, B. B., AnropuTMbl U CTPYKTYpPBbI . https://www.iprbooks
Epmakos, A. B., AaHHbIX Capatos: Caparosckuit hop.ru/147701.html
daiidens, B. 1., rocynapCTBeHHbIiA
MummHos, . A. TEXHUYECKUN 2024
yHuBepcuTeT umenn H0.A.
arapuHa, 36C ACB
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
Anekcees, B. E., "padbl 1 anropnTmbl Mocksa, CapaTos: http://www.iprbooksh
TanaHos, B. A. WHTepHeT-YHUBEpPCUTET op.ru/89434 .htmi
MHdopmaunoHHbIX 2020
TexHonorun (MHTYWUT),
An NMn Ap Meguna
CyHngykosa, T. O., CTpyKTYypbl 1 anropuTMbl Mocksa, Capartos: https://www.iprbooks
BaHblknHa, I". B. KOMMbOTEPHON 06paboTKK NHTepHeT-YHuBepcnTeT hop.ru/89476.html
AaHHbIX MHopmaunoHHbIX 2020
TexHonornn (MHTYWUT),
An NMn Ap Megua
Ixen, Poc, Temnnap, | Anropntmbl 30deKTUBHOM . http://www.iprbooksh
Pwyapg, MuHckep, B., | paboTsl Mocksa: AgbnMHa Buanec 2019 op.ru/83078.html
Tumodbees, I. yKe
Tapacos, B. H., MartemaTtunyeckoe Camapa: MoBomKcKuiA http://www.iprbooksh
baxapesa, H. . nporpaMmMmmpoBaHue. Teopus, rocyAapCTBEHHbIN op.ru/73832.html
anropmnTMbl, NporpamMmmbl yHVUBEpcuTeT 2017
TeNneKoMMYHUKaLUNiA 1
NHOopMaTUKK

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM
EavnHas rocygapctBeHHas MHOpMaUMOHHas CUCTEMA yYeTa Hay4YHO-UCCneaoBaTenbCKMX, ONbITHO-

KOHCTPYKTOPCKMX U TEXHOMOTMYECKMX paboT rpaxaaHckoro HasHaveHus - http://rosrid.ru/

7.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro o6ecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Python
Notepad++
Microsoft Visual C++ 2010 Express



7.4 OnncaHuwe maTepuarnbHO-TeXHU4YeCKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTtopusi OcHalueHne

MynbTumeamninHoe obopyaoBaHue, cneunanmanpoBaHHas Mmebenb, gocka
JlekumoHHas y A PYA 4 P A
ayauTopus

MyrnbTuMeauiiHoe 06opyaAOBaHNE, KOMMLIOTEPHASA TEXHUKA C BO3MOXHOCTBIO MOAKIIOYEHNS K
KomnbtoTepHblil knacc | cetu «/HTepHeT» n obecneveHnem JOCTyna B NEeKTPOHHYI0 MHAOPMaLIMOHHO-
obpa3zoBaTernbHyto cpeay
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