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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apToM BbicLlero o6pasoBaHus no HanpaeneHuto nogrotosku 09.03.02 MHdopmaunoHHbIE CUCTEMBI 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 NHHPOPMALMOHHbIX U HuvkonaesHa

ynpaBnAawnLWnx CUCTEM

Ot BbInyckatoLlen kadeapbi: Oposnosa EneHa
3asegyowmn kagegpom HukonaeBHa

MeToaunyeckuin otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb pgucuunnuHbl: CdopmupoBaTb KOMNeTeHUMM oby4vatowerocs B 00MacTu OCHOB anroputMmusauuu,
KNnaccuyecknx anroputMoB, METOOOB M MPUEMOB MOCTPOEHUS anrOpuTMOB, @ TakkKe POnM CTPYKTYP AaHHbIX B npolecce
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 Anst POPMUPOBaHUA KOMMETEHLMI, YKasaHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

MHopmaumoHHbIE TEXHOMOMMN

OCHOBBI CUCTEMHOTO aHanusa

YuyebHas npakTuka (03HaKOMUTENbHAsA NPaKTUKA)
duanka

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 ONPEeAEneHuo MOHATUS anropuTMa; OCHOBHble CBOWCTBA anropuTtMOB WM CTPYKTYP AaHHbIX; CNocobbl
npeacTaBneHns anropuTMOB; OCHOBHbLIE anrOpPUTMUYECKUE CTPYKTYpbl - credoBaHve, BeTBMeHWe, UTepauusi; CTPYKTypsbl
[aHHbIX M TUNOBbIE anropuUTMbl X 06PabOTKM; POrb anropMTMU3aLmMn B COBPEMEHHOM MUPE.

YMmeTb: paspabatbiBatb 3(P(EKTUBHbIE anropUTMbl C TOYKU 3PEHWUS MPOCTPAHCTBEHHBLIX U BPEMEHHBIX XapaKTepUCTUK;
onpenensaTb ONTUMasibHblE CTPYKTYPbl aHHBIX NPy paspaboTke anropuTMOB; ONpefensTh CIIOXHOCTb anropuTMOB.

BnapeTtb: HaBblkamu aHanusa m TPacCCUpPOBKU arnropuTMoB; COBpEMEHHbIMN MeTo4aMu pa3p360TKVI anropmnTtMoB; cnocobamu
npeacrtaBiieHna anropuTmoB.

3 COAEPXAHUE OUCLUNMNUHDbI

o) KoHTakTHas
<
% g paboTta dopua
HanmeHoBaHWe n cogepxaHne pasaernos, TeM U y4ebHbixX | @ 3 CP TeKyLLEro
3aHATUN 2 g | ek Mp. (4achbl) y
8 o KOHTpons
o (vackl) | (4achbl)
x

Pasgen 1. CprKTypr OaHHbIX N anropuTMbl COPTUPOBKU

Tema 1. Lenu v cTpykTypa gucumnnuHel. NoHatne
CTPYKTYP AaHHbIX 1 anropntmMoB. VIHdhopmMauna n ee
npeacrtasneHve B namatn. Cuctemsl 2 12,75
cuncnerus.Knaccmdmkauns cTpykTyp AaHHbix. Onepaumm
Haf CTPYKTypamMu AaHHbIX

Tema 2. Yucnosble Tunbl. ButoBble TUMNbI. CUMBOMBHbIN 1)
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 3 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

10

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

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

16

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-
Kopacuk. CydduKCHbIN MaccuB.

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

16

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 17 73,75

KoHcynbTaumm n npoMexytodHas atrectaums (3a4er) 0,25

Bcero koHTakTHas pa6ora u CP no gucumnnuHe 34,25 73,75

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune yH96HbIM nnaHoMm He npeaycMoTpeHo

5 BANNIbHO-PEUTUHIOBASA CUCTEMA OL[EHUBAHUSA

Mcnonb3oBaHue 6aJ'IJ'IbHO-pel7ITVIHFOBOl7I CuUcTeMbl HEe NpeayCMOTPEHO.

6. OMMMCAHME NOKA3ATEJNEWN, KPUTEPUEB, CUCTEMbI U CPELCTB OLLEEHUBAHUSA PE3YJIbTATOB

OBYYEHMUA

6.1 MNokasaTenn oueHNBaHUA

Kon komneTteHuun

MokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

Orl1K-6

1. N3naraeTt oCHOBbI MaTemMaTUKu, (bM3MKI/I, BbIYMCNUTENBHOW TEXHUKN 1 nporpaMmMmnpoBaHng;
qaopmyrwlpyeT npaBuia TeopeTn4ecKoro n akCnepmnMmeHTaribHoro nccriegoBaHus 06bEKTOB
I'IpOCbeCCVIOHaJ'IbHOVI AEeATEeNIbHOCTU; Ha3biBA€T OCHOBHbIE NPUHUUMbI MPOEKTUPOBaHUA
anropnTtMmoB B 3aBUCMMOCTU OT I'IpOdDeCCVIOHaJ'IbHOVI 3ajayun; Ha3blBaeT TUNOBbI€ alTTOPUTMbI
N CTPYKTYPbl OAHHbIX]

2. VicnonbayeT MeToabl anropuTMmnsaLmm, S3bIkU U TEXHONOMN NPOrpaMMUPOBaHUA A
NpPaKkTU4YECKOro NpUMeHeHNs B NpodeCcCUOHarnbHOM; OLEHMBAET CIOXXHOCTb pas3paboTaHHbIX
anropuTMOB; UCMOMb3YEeT TUMOBLIE anropUTMbI ANA PeLleHUs NOBCeaHEBHbIX 3aady B
npodeccuoHanbHoh oTpacnu;

3. Peanuayert, Ha BbIGpaHHOM SA3blke NPOrpaMMMUPOBaHUs, pa3paboTaHHbIe anropuTMbl;
NPOBOAUT NPOBEPKY MX 3hHEKTUBHOCTM.




6.2 Cuctema 1 KpuTepumn oLleHUBaHUA

Kputepum oueHnBaHns cchopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLkana oueHnBaHUs
YcTHoe cobecenoBaHme MucbmeHHasa paboTa

O6yvatowuniics TBepao 3HaeT
nporpaMMHbIV Matepumann, rpaMoTHO 1 Mo
CYyLLEeCTBY M3naraeT ero, He gonyckaet
CYLLEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
3ayTteHo BONPOChHI, CNOCOBEH NpaBUNbHO NPUMEHUTb
OCHOBHbI€ METOAbI U UHCTPYMEHThI NpK
peLleHnn NpakTUYecKnx 3agad, snageet
HeobX0AUMbIMU HaBblKaMn U NpUeMamMm Ux
BbIMOSTHEHWS.

Obyyalowmimncsa He MOXET U3NOXNTb
3HAYMTENBHON YacTh NPOrPaMMHOro
MaTepuana, LONyCKaeT CyLeCTBEHHbIE
owmnbku, oonyckaeT HETOYHOCTU B

He 3auteHo opMynMpoBKax 1 gokaszaTenbCcTBax,
HapyLleHUsl B NOcrnefoBaTenlbHOCTH
N3N0XEHNS NPOrpaMMHOro maTepuana;
HeyBEepPEHHO, C BoNbLUMMU 3aTPYAHEHUAMM
BbINOSHAET NpaKTUYeckne 3agaHnst

6.3 TunoBble KOHTPOJbHbIE 3ajaHUs U/ UHble MaTepuanbl, UCMOMb3yeMble AN OLeHKN pe3ynbTaToB
obyuyeHus
6.3.1 TunoBble KOHTPOSbHbIE BOMPOCHI

Ne n/n dopmMynnpoBKM BONpOCOB

Cemectp 4

MoHaTue anropuntma, KﬂaCCVICbI/IKaLI,I/IFl BblYNCNNTENbHbIX U NMoBeaeHYeCKNnX anropnTtmMmos, cnocobbl onucaHns
anropmTtmMmoB

—_

CocTaBHble CTPYKTYPbl AAHHbIX: MPOCTENLLNE BAPUaHTbl KOHTENHEPHBIX TUMOB

Knaccudmkaums ckopocTei pocTa MaTeMaThuyecknux qyHKUUN NPUMEHUTENBHO K aHanusy anroputMos

MoHATME CBA3HbLIX CNUCKOB. JINHENHbIE OAHOCBA3HbLIE CMNCKU

MeToabl COPTUPOBKKN CBA3HbIX CMUCKOB

Tabnuubl CUMBOSIOB U AepesbA 6I/lHapHOFO nouncka

XapaKTepMCTMKVI npon3BoANTENTIbHOCTU OepeBbEB 6VIHapHOI'O NOoncCKa

MoHsaTME 1 npeacTaBneHune rpados

AnropuTMbl NMoucka, BCTaBKW, COPTUPOBKM B rpadpax

ole|lo|[~Nloloa]s]w|r

MoHATHe hash-Tabnuubl. 3agaydn noncka n cMexHble 3agadm Ha ocHoBe hash-tabnuy,.

1 MonaTne Xew-dyHKumn. MNpumepbl BeIYNCIIEHNS.

6.3.2 TunoBbIe TeCTOBbIEe 3a4aHus

He npefyCcMOTPEeHO
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3afgaym, Kenchbl)

CocTtaBuTb NporpaMmy 3afjlaHHOro anropuTMa COpTUPOBKM AN MacCmBa yKa3aHHOro Tvna AaHHbIX

CocTtaBuTb NporpaMmy 3afjaHHOro anropuTMa COpTUPOBKM AN MacCmBa yKa3aHHOro Tvna AaHHbIX

MpuHUMNbI aHanm3a anropuTMoB. ®akTopbl, BNUSIOLWME Ha OLEHKY 3(D(PEeKTMBHOCTN anropuTtMoB

PaspaboTaTtb nonb3oBaTenbCkuii TN ANs peanu3auum yKasaHHOro NMHENHOro cnmncka

CocTtaBuTb NporpaMmmy A1 PEKYPCUBHOIO anropMtmMa Noncka ykasaHHbIX 3f1IEMEHTOB UMW 3HAYEHUN

PaspaboTaTb nonb3oBaTenbCkuii TN AnNs peanv3auun GuHapHoro gepesa

CocTtaBuTb NporpaMmmy peanusauum anroputma obxoga gepesa no ypoBHAM

PaspaboTtatb nonb3oBaTeNnbCKUiA TUM A4S peanusauum ykasaHHoro rpada

CocTtaBuTb NporpaMmy peanusauun anroputMa nomcka kpaTtdyanwiero Nyt Mexay BepLuMHammn ykasaHHoOro
rpacga

CocTtaBuTb NporpaMmy peanusauumn xeww-yHKLUUN AN KroYen yKasaHHOro Tuna AaHHbIX

CocTtaBuTb NporpamMmy peanuaaummn xew-yHKLMN 3agaHHoro suaa

6.4 MeToaunuyeckue mMaTtepuanbl, onpegensrowue npoueaypbl oueHNBaHUA pe3ynbTaTtoB Oﬁy‘-leHVlﬂ
6.4.1 YcnoBus Aonycka oﬁyqalou.lerom K npome)KyTquoﬁ aTTecTauun U nopAaaoK nMKkBuaauuu aKkagemmyeckom
3a40J1XKeHHOCTU

MpoBeaeHve NPOMEXYTOYHOW aTTeECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTauum obydatoLLmMXcs»




6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucuUUnsIMHe

YcTHas + lMNucbmeHHas KomMnbloTeEpHOE TECTMPOBaHNE MHas

6.4.3 Oco6eHHOCTHM NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum nNo ANCUUNIINHE

|-|pl/| npoBeaeHnn 3avyeTa, oTBoAMMOE Ha NOATOTOBKY K OTBETY, COCTaBIIAET HE 6onee 40 MyH. [nsa BbinONHEHUA
NPaKTN4eCKoro 3agaHus o6yqalou.|,emy npenocTaBiideTCA Heobxoaumasi crnpaBo4Has VIHd)OpMaLI,VIFl.

CoobLueHne pe3ynbTaTtoB o6yL|arou.|,emyC$| npon3BoaAnNTCA HenocpeaCTBEHHO Nnocre YCTHOro oTeeTa.

7. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINUHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | loa wsgaHusa | Ccbinka
7.1.1 OcHoBHas y4yebOHasa nutepartypa
Menep, b. WHCTpYMEHTbI, anropntmbl Mocksa: VIHTepHeT- http://www.iprbooksh
CTPYKTYpPbl AaHHbIX YHuBepcuteT op.ru/102012.htmi
MHdopmaumoHHbIX 2021

TexHonorun (MHTYUT),
An NMn Ap Meguna

WUcTpaToea, E. E., ARNropuTMbI 1 CTPYKTYpbI Hosocubupck: https://www.iprbooks
Tomwunos, U. H., JaHHbIX HoBocnbupckui hop.ru/158715.html
Akumenko, A. A. rocyaapCTBEHHbIN 2025

TEXHUYECKUN

YHUBEPCUTET
MeyeHkuH, B. B., AnropuTMbl U CTPYKTYpbI . https://www.iprbooks
Epmakos, A. B., JaHHbIX Capatos: CapaToBckuit hop.ru/147701.html
daiicbens, b. 1., rocyaapCTBEHHbIN

TEXHUYECKUN 2024

MumuHos, [. A.
yHuBepcuteT umenun KO.A.

MarapuHa, 36C ACB

7.1.2 JononHuTenbHaaA y4yebHas nutepaTypa

CyHaykoBa, T. O., CTpyKTYypbl 1 anroputmbl Mocksa, CapaTos: http://www.iprbooksh
BaHbikuHa, ™. B. KOMMbIOTEPHOM 06paboTKM WHTepHeT-YHMBEpCUTET 0p.ru/89476.html
[OaHHbIX NHopMaLmMOHHBIX 2020

TexHonorvn (MHTYWUT),
An Nun Ap Megna

Anekcees, B. E., "padbl 1 anropnTMbl Mockea, CapaTos: http://www.iprbooksh
TanaHos, B. A. WHTepHET-YHUBEPCUTET op.ru/89434.html
MHopMaunoHHbIX 2020

TexHonorun (MHTYUT),
An NMn Ap Meguna

Tapacos, B. H., MartemaTtunyeckoe Camapa: MoBomKcKum http://www.iprbooksh
BaxapeBa, H. O. nporpammmnpoBaHue. Teopus, rocyaapCTBEHHbIN op.ru/73832.html
anropnTMbl, NporpamMmmbl yHUBEpPCUTET 2017
TENeKOMMYHMKaLUni n
MHOPMaTUKK

Ixen, Poc, Temnnap, | Anropntmbl 3pdeEKTUBHOM
Puwuapg, MuHckep, B., | paboThbl
Tumodcpees, T.

http://www.iprbooksh

MockBa: AnbnnHa busHec 2019 op.ru/83078.html

Bykc

7.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

EavnHas rocygapctBeHHas MHOpMaUMOHHas CUCTEMA yYeTa Hay4YHO-UCCneaoBaTenbCKMX, OMbITHO-
KOHCTPYKTOPCKMX U TEXHONOrMYECKUX paboT rpaxaaHckoro HasHaveHus - http://rosrid.ru/

7.3 Nepe4veHb NULEH3MOHHOIo N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Python
Notepad++
Microsoft Visual C++ 2010 Express




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

Ayautopus OcHalueHne

MynbTumeguinHoe obopyaoBaHue, creunanusmpoBaHHas Mebenb, Aocka
JlekumoHHas y A PYA 4 P A
aygutopust

MyrnbTuMeauiiHoe 06opyaAOBaHNE, KOMMLIOTEPHASA TEXHUKA C BO3MOXHOCTBIO MOAKIIOYEHNS K
KomnbtoTepHblil knacc |cetu «/HTepHeT» n obecneveHnem JOCTyna B 9NEKTPOHHYI0 MHGOPMaLIMOHHO-
obpa3zoBaTernbHyto cpeay
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