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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 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,

PaCKprTb 0coBeHHOCTM U obrnacTu NMPUMEHEeHUA KnacCCU4YeCKnx anroputmoB, MeToAOoB U nNpuemMoB MOCTPOEHUA
anropmTtmMmos,
MokasaTtb ponb CTPYKTYpP AaHHbIX B npouecce anropntMmm3alnn.

1.3 Tpeb6oBaHuA K NnpeaBapUTENIbLHON NOATOTOBKE 00y4aloLlerocs:
MpenBapuTenbHas NoaroToBka NpeanonaraeT co3gaHne OCHOBbI A4S POPMUPOBaHUS KOMMETEHLUIA, YKa3aHHbIX B .
2, Npy N3y4eHUn ANCLMNINH:

MHdopmaumnoHHbIe TEXHOMOMMK

OCHOBbI CCTEMHOTO aHanu3a

YuebHas npakTuka (03HaKOMUTENbHAasA NpPaKTUKa)
dusmka

2 KOMMNETEHUWUN OBYYAIOLWLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-6: CnocobeH pa3pabaTbiBaTb anropuTMbl U NPOrpamMmMbl, NPUrogHble ANA NPaKkTU4YeCcKoro NnpMmMmeHeHus B
obnactu NH(OPMaLMOHHbLIX CUCTEM U TEXHOJIOTUM;

3HaTb: noaxodbl K onpedeneHuo MOHATUA anropuTMa; OCHOBHbIE CBOWCTBa anropuTMOB M CTPYKTYP OaHHbIX; Crocobbl
NpeacTaBneHnss anropMTMOB; OCHOBHblE anropUTMUYEcKue CTPYKTYpbl - credoBaHue, BEeTBMEHWe, UTepauusi; CTPYKTYpbl
[AaHHbIX M TUNOBbIE anropuUTMbl X 06paBoTKM; PONb anNropMTMU3aLMN B COBPEMEHHOM MUpE.

YMeTb: paspabatbiBaTb 3MEKTUBHbIE aNrOpUTMbl C TOYKM 3PEHUS MPOCTPAHCTBEHHBLIX UM BPEMEHHBLIX XapaKTEePUCTUK;
onpeaensTb oNTUMarnbHble CTPYKTYPbl AaHHbIX NpY pa3paboTke anropUTMOB; ONpeaensTh CNOXHOCTb anropMTMOB.

BnapeTb: HaBblkamMu aHanusa u TpacCUpPOBKK arnropnTMoB; cCoBpeMeHHbIMXU MeToa4aMu pa3pa60TKV| anropnTmMos,; cnocobamu
npeacrtaBiieHna anropuTmoB.

3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
pabota

cP dopma

fo | M. | (sace | ToRVCrO
(vacel) | (wachbl)

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeM U y4ebHbIX
3aHATUN

Cemectp
(kypc gnsa 3A0)

Pazgen 1. CTpyKTypbl faHHbIX U anirOpUTMbl COPTUPOBKM

Tema 1. Llenu n ctpyktypa gucumnnuHel. NoHatne
CTPYKTYp AaHHbIX 1 anroputmoB. NHdopmauua n ee
npeacTtaenexHne B namatn. Cuctemsl 2 15,75
cuucneHus.Knaccudmkaums cTpykTyp AaHHbix. Onepauun
Hag CTPYKTypamu OAaHHbIX

Tema 2. Yucnosble Tunbl. brutoBble Tunbl. CUMBOMbHbLIV 0
Tun. MNMepeuncnumelii Tun. UHTepBanbHbIN TUN. Ykasatenw.
3anucu. MHoxecTBa [InHammdeckue CTpyKTypbl AaHHbIX.
MpencraBsneHue cTeka n ovepenen B BUAE CrUCKOB.

MpakTtnyeckoe 3agaHune 1: PaspaboTtka n aHanua
anropuTMOB no paboTe ¢ oYepeabio ¢ NpuopuTeTaMm Ha
©a3e BOUYHON Ky4u, peLleHne 3afad TBopYeckne

Pasgen 2. 3agaum novcka B CTPyKTypax AaHHbIX

Tema 3. JlnHenHbIM nouck. [Nouck genennem nonomnam
(aBownuHbIM nouck).MNouck B Tabnuue. Npamoin nomck o
ctpoku. Anroputm KHyTa, Mopuca n MNpaTta. Anroputm 6 6
Bboyepa n Mypa. Anroputm Pabuna-Kapna. Anropntm 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 3 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. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNbTATOB
OBYYEHUA
6.1 MNokasaTenn oueHNBaHuNA

Koa komneTteHumn MokasaTenu oueHnBaHNs pe3ynbTaTtoB o6yqu|/|ﬂ

1. MianaraeT OCHOBbI MaTeMaTuKU, (PU3VKKM, BBIYUCTIMTENBHON TEXHUKU U MPOTrPaMMUPOBAHNS;
hopMynuUpyeT NpaBusia TEOPETUYECKOTO U IKCNEPUMEHTANBHOIO UCCNea0BaHUsl OGHEKTOB
npodbeccuroHasnbHOM AEATENbHOCTU; Ha3blBaeT OCHOBHbIE MPUHLIMIMbI MPOEKTUPOBaHMS
anropuTMOB B 3aBMCMMOCTM OT NPOoeccroHarnbHON 3afayn; HasbiBaeT TUNOBbIe anropuTMbI
1 CTPYKTYPbI A@HHbIX;

Or1K-6 2. Vicnonb3yeT MeToAbl anropuTMusaumm, a3blku U TEXHONOMMK NPOrpaMMNPOBaHns Ast
MPaKTUYECKOro NpMMEHeHUs B MPoeCcCMoHanbHOM; OLIEHNBAET CNOXHOCTL pa3paboTaHHbIX
anropuMTMOB; UCMOMb3YET TUMOBbIE AaNrOPUTMbI AN PELLUEHUSI NOBCEOHEBHbLIX 3a4ad B
npodeccmnoHanbHOM OTpacsu;

3. PeanuayerT, Ha BbIGpaHHOM 5i3blke NPOrpaMMUPOBaHUSA, paspaboTaHHble anropuUTMbl;
NPoOBOAUT NPOBEPKY MX 3PDEKTUBHOCTM.




6.2 Cuctema 1 KpuTepumn oLleHUBaHUA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LWkana oueHuBaHUs
YcTtHoe cobecepoBaHue MucbMeHHas paboTa

OGyuyatowmiica TBepao 3HaeT
nporpaMMHbIA MaTepuarn, rpaMmoTHO U Mo
CyLLeCTBY M3naraeT ero, He gonyckaet
CYLLECTBEHHbIX HETOYHOCTEN B OTBETE Ha
3ayTteHo BOMPOChI, CNOCO6EH NPaBUNBbHO NPUMEHNUTL
OCHOBHbIE METOAbI U UHCTPYMEHTbI NpK
peLleHun NpakTUYecKkMx 3agad, Brnageet
Heo6Xxo0aUMbIMU HaBbIKaMy U NpUemMamm Ux
BbIMOMHEHUS.

OOGyyatoLmincsa He MOXeT U3NOXUTb
3HaUMTENbHOW YacT! NPOrpamMMHOro
maTtepuana, AoMnycKaeT CyLLeCTBEHHbIE
owmnbkn, fonyckaeT HETOYHOCTU B

He 3auTeHo hopMynunpoBKax u foKka3aTenbCTBax,
HapyLleHus B nocrnegoBaTenbHOCTU
N3NOXEeHWs NporpaMMHOro matepuana;
HeyBepeHHO, ¢ bonbLUVMMK 3aTpyAHEHUAMMN
BbIMOJHSAET NpakTU4eckne 3agaHus

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

Ne n/n DopMynnpoBKM BONpOCOB

Cemectp 3

MoHaTue anropuntma, KﬂaCCMCbI/IKaLI,I/IFl BblYNCNUTENbHbIX U NoBeAeHYeCKNnX anropnTtmMmos, cnocobbl onucaHns
anropnTtmMmosB

—_

CocTaBHble CTPYKTYPbl A@HHbIX: MPOCTENLLNE BAaPUaHTbl KOHTENHEPHBIX TUMOB

Knaccudmkaums ckopocTei pocTa MaTeMaTuyecknux qyHKUUIN NPUMEHUTENBHO K aHanusy anroputMos

lMoHATME CBA3HbLIX CNUCKOB. JINHENHbIE OAHOCBA3HbLIE CMNCKU

MeToabl COPTUPOBKKN CBA3HbIX CMMUCKOB

Tabnuubl CUMBOJSIOB U AepesbA 6I/IHapHOFO nouncka

XapaKTepMCTMKVI npon3BoAUTENTbHOCTU OepeBbEB 6VIHapHOI'O NoncCKa

MoHsaTMEe 1 npeacTaBneHune rpados

AnropuTMbl NMoucka, BCTaBKW, COPTUPOBKM B rpadpax

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

MoHaTme hash-tabnuupl. 3agaym noncka U cMexHble 3agayun Ha ocHoBe hash-tabnuu,.

11 MonaTne Xew-dyHKumn. Nprmepbl BbIYUCTIEHNS.

6.3.2 TunoBbIe TeCcTOBbIe 3a4aHnsA

He NpeaycMOTPEHO
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aH1A (3a4ayu, KEUChbI)

CocTtaBuTb NporpaMmmy 3afjlaHHOro anropuTMa COPTUPOBKM 4SS MacCMBa YKa3aHHOro Tuna AaHHbIX

CocTtaBuTb NporpaMmmy 3afjlaHHOro anropuTMa COPTUPOBKM 4SS MacCMBa YKa3aHHOro Tuna AaHHbIX

MpuHUMNBI aHanM3a anropuTMoB. ®akTopbl, BAUSIOWME HA OLEHKY 3h(PEKTMBHOCTI anropuTMOB

PaspaboTtaTb nonb3oBaTenbCKUn TUM ANS peanu3almm ykasaHHOro JIMHEWHOIO cnucka

CocTaBuTb NporpaMmmy Ansi PEKYPCUBHOIO anroputMa nomcka ykasaHHbIX 3/1IEMEHTOB UNN 3HAYEHUI

PaspaboTaTb nonb3oBaTenbCKUn TUM 4Ns peanu3aumm 6uHapHoro gepesa

CocTtaBuTb NporpamMmy peanusauum anroputma obxoga gepesa no ypoBHSM

PaspaboTtatb nonb3oBaTeENbCKUIA TUM ANIS peanusauum ykasaHHoro rpada

CocTtaBuTb NporpaMmy peanusauumn anroputMa nomcka kpatyanwero nyTm Mexay BepLuMHammn ykasaHHoOro
rpadpa

CocTaBuTb NporpaMmmy peanusaumm xeww-QyHKUUM Ons KNoYen yKkasaHHOro Tuna AaHHbIX

CocTaBuTb NporpamMmmy peanusaumm xeww-QyHKUUN 3agaHHoro Bmaa

6.4 MeToau4yeckue matepuansl, onpegensilowme npoueaypbl oLeHUBaHUSA pe3ynbTaToB 00y4yeHus
6.4.1 YcnoBusi gonycka o6y4yaroLerocsi K NpoMeXxXyTo4yHoM atrectaumm 1 NOpsAAoK NMKBUAALMA akageMU4yecKomn
3a40MKEeHHOCTU

MpoBeaeHve NPOMEXYTOYHOW aTTeECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMNS YCNEBAEMOCTU Y NMPOMEXYTOYHOM 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
Tomwunos, U. H., JaHHbIX HoBocnbupckuit hop.ru/158715.html
Axnmerko, A. A rocyaapCTBeHHbl 2025
TEXHUYECKUN
yHVUBEpcuTeT
MeyeHkuH, B. B., ANropuTMbI 1 CTPYKTYpBI ) . https://www.iprbooks
Epmakos, A. B., JaHHbIX Capatos: CapaTosckuit hop.ru/147701.html
daiidens, B. 1., rocygapCTBEHHbIN
MummHos, . A. TEXHUYECKNN 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
OaHHbIX MHdopMaumOHHBbIX 2020
TexHonornn (MHTYWUT),
An NMn Ap Megua
Tapacos, B. H., MartemaTtunyeckoe Camapa: NoBormKcKkui http://www.iprbooksh
BaxapeBa, H. O. nporpammmpoBaHue. Teopus, rocy1apCTBEHHbI op.ru/73832.html
anropuTMbl, NporpaMmmel yHUBEpcuTeT 2017
TENeKOMMYHUKaLNIA 1
MHOPMATUKN
Ibxen, Poc, Temnnap, | Anropntmbl 3deEKTUBHOM . http://www.iprbooksh
Puwuapg, MuHckep, B., | paboThbl Mocksa: Agb”MHa Bustec 2019 op.ru/83078.html
Tumodcpees, T. yKe

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM
EavnHas rocygapctBeHHas MHOpMaUMOHHas CUCTEMA yYeTa Hay4YHO-1CCneaoBaTenbCKMX, OMbITHO-

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, cneunanm3npoBaHHas Mebenb, 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 9NEKTPOHHYI0 MHGOPMaLIMOHHO-
obpa3zoBaTernbHyto cpeay
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