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1 ey u1 3212494 M3y4YeHUs JUCHUILUIUHBI (MOTYJIs1)

1.1 Ileab ocBOeHUsI TUCUHUILIMHBI

Lenmn w3ydeHHWs] AUCHMIUIMHBI OIpPEICNICHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIEr0 NPOQecCHOHANbHOI0 00pa3zoBaHus. Llenn n3yueHus: JUCIUIIIUHEL
cootHecena ¢ obmumu 1ensMu OOIT BIIO mo HanpaBieHHIO U CHEIHATbHOCTH, B
paMKax KOTOpOH mpenojaércss MAMCUUIUIMHA. 3aJadd  M3yYeHHs JAMCLUIUIMHBI
OXBaTBIBAIOT TEOPETUYECKMM, IIO3HABATEIBHBII U  IPAKTUYECKUM KOMIIOHEHTBI
NesITeIbHOCTH MOAr0TaBIMBAaEMOro OakaaBpa.

Jucuunimuza b1.B./IB.05.01 «Merononoruu pazpaboTKu IpOrpaMMHOIO 00€CIIEUEHMSI»
UMEeT CBOEH LeNbl0 M3Y4YE€HHE OCHOBHBIX MOJEJEH, 3TaloB, METOMOB U TEXHOJIOIMH

HCIOJIb3YEMBIX TIPH pa3padboTke mporpammuoro odecrneueHus (I10) u nHPpOpMAITIOHHBIX
cuctem (MC).

1.2 3agaun AUCHUIIUHBI

* HayuyuTh NPOBOAMUTH OOCIENOBaHUE TMPEAMETHOW 0O0JacTM W  BBINOJIHSATH
dhopMaM3aIMi0 MaTepUaIoB OOCIIEIOBAHUS C IEIbI0 peaM3allid MPOeKTa I10
co3manuo 110;

® p33pa6aTBIBaTB KOHILCIITYAJIbHYIO MOJCIIb U BLI60p MCTOAOJIOIHU OJIA HpHKHaHHOﬁ

obacry,

*  HAYYUTh BHIOUPATh HHCTPYMEHTAIBHBIC CPEJCTBA M TEXHOJIOTUHU MPOCKTUPOBAHMSI
I10;

®*  U3Y4YATh METOIBl aHAM3a TNPUKIATHOW  0o0yacTH, WHPOPMAIMOHHBIX
MoTpeOHOCTEH;

*  OBJAaJETh HaBbIKaMH pa3paboTku u BHeApeHus I10;
*  JaTh NpeACTaBJIEHUE 10 COBPEMEHHBIM TeXHOJIOTHsAM pazpadbotku [10.

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Hucuumumza b1.B.JIB.05.01 «Metononoruu pa3paboTKu MPOrpaMMHOTO 0OecrieueHHs»
OTHOCHUTCSI K 4acTd, (opMHUpyeMOll y4acTHUKAaMU OOpa30BaTEIbHBIX OTHOIIEHUHM AMCLMITINHBI
o BeIOOpy brnoka «/lucuunnunsl (Moayan)" yueOHOro IiaHa.

1.4 IlepedyeHp MJIAHMPYeMBbIX Pe3yJbTATOB O0Oy4eHHsI MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenune nanHoOM y4eOHOU TUCIUIIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHKE y 00yUaIOIIHUXCS
npodeccuonanpubix komnerennui [1K-1, ITK-5

Ko/ ¥ HAMMEHOBAHHE HEJHKATOpA™ Pe3ynbraTel 00y4eHus IO TUCIUIIINHE

IIK-1 CnocodeH neMOHCTPHPOBATHL 0a30Bble 3HAHMSA MATEMATHYECKHX M €CTECTBEHHBIX HAYK, OCHOB
NMPOrpaMMHPOBAHNA M HHPOPMALMOHHBIX TEXHOJOT Wil

[IK-1.4. Cobupaer u aHaJIM3UPYEeT HAay4dHO- | 3HAET

TEXHUYECKYI0 HH(POPMAIHIO C y4eToM 0a30BBIX | 0a30BBI MaTeMAaTHYCCKHH W aJrOPUTMHYCCKHIA ammapaT
NpPEJCTAaBICHNAN, TOJIYYCHHBIX B  0OONAcTH | CBS3aHHBIA C MPHUKIAIHOW MaTEMaTUKON, WH(POPMATHKON H
(dbyHmaMeHTanpbHOW  MaTeMaTHKH, MeXaHukd, | paspabdotkoii [10;;

€CTECTBCHHBIX ~HAyK, MPOTPaMMHpPOBAaHUS U | ymeeT

I/IH(I)OpMaI_H/IOHHBIX TEXHOJIOTUH BBITNIOJIHATE CTaHAAPTHBIC }leﬁCTBHﬂ, pemarb THUIIOBBIC
33/1a44  C YYETOM OCHOBHBIX TIOHATHH U OOIMHX
3aKOHOMEPHOCTEH, (OPMYIHPYEeMBIX B paMKax 0a30BbIX
JUCHUINUINH MAaTCMAaTHUKH, HHq)OpMaTHKI/I N E€CTECTBCHHBIX
HayK;

BJIajeeT

HABBIKAMU PCIICHUS TMPAKTHYCCKUX 3a7ay, Oa30BBIMHU
3HaHUs €CTCCTBEHHBIX HAYK, MATCMAaTHKU M WH(POPMATHUKH,




Ko 1l HaMMEHOBAHME HHHKATOpa™ PesynbraTel 00y4eHus IO TUCIUIIINHE

CBSA3aHHBIMU C
MPUKJIAIHOW MaTeMaTUKOH, MH(OPMATHKOH U pa3paboTKON
110

IK-5 Cnocoden wucnojb30oBaTh COBPeMEHHbIE MeTOAbl Pa3padoTKH W peajn3alid KOHKPETHBIX
AJITOPUTMOB MaTeMaTHYeCKUX MojeJell Ha 0a3e S3bIKOB NMPOrPaAaMMHPOBAHHMA U NAKETOB NMPUKJIATHBIX
NPOrpaMM MoJeJIMPOBAHUS

WNIIK-5.3. [IpumensieT B npodecCHOHaNbHON 3HaeT

JeATEeIbHOCTH METOJMKY MCCIICIOBaHUS U METOHBI MaTeMaTHIeCKOro u AITOPUTMHYECKOTO
CO3/aHMs HOBBIX MOJEINeH, METOJIOB U MOJACIUPOBAHUS NPH  DPEIICHUH  TEOPETHYECKHX U
TEXHOJIOTHH B MaTeMaTHKE, MEXaHHUKE H NPUKJIAIHBIX 33/1a4, CBS3aHHBIX ¢ pa3pabotkoii [10
€CTECTBEHHBIX HayKax ymeeT

MOHMMAaTh W MPUMEHATh HA TMPAKTHKE KOMIIBIOTEPHBIC
TEXHOJIOTHH JUTS PEIICHHS PA3IMYHBIX 33j]ad, CBSI3aHHBIX C
paspaborkoii [10;

BJIAaJeeT

METOaaMH MaTeMaTHYCCKOI'O u AJITOPUTMHUYICCKOTO
MOJECJIMPOBAaHUA npu peUICHUN TCOPECTUYCCKUX )44
MIPUKJIAHBIX 33]1a4, CBA3aHHBIX ¢ pa3padorkoit [10

Pesynprarhl 00yueHHs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBIEHHS BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOSTENbHOM paboThl OOy4yaroumxcs B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS COPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHSI.

2. CTpyKTypa M coaepxaHue JTUCHUILIHHbBI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOmast TpynOEMKOCTh TUCHMIUIMHBI cocTtaBiser 3 3ad. en. (108 wacoB), wux
pacnpeieneHue o BUIaM padoT MPECTaBICHO B TaOIHIIe

(0na cmyoenmog OPO)
Bun yae6HO# paboTh Bceero CemecTpsl
4acoB (dacel)

7

KonraktHasi pa6ota, B TOM yncJe: 44 3 44 3

AyauTOpHBIE 3aHATHS (BCEro):

3aHATUS JEKIIMOHHOTO TUIA 14 14

JlaGopaTopHblie 3aHITHS 26 26

3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI,

MPAKTUYECKHE 3aHSITHSI)

Nuas koHTaKkTHas padora:

KonTpons camocrositenpaoi pabotsl (KCP) 4 4

ITpomexxyrounas arrecranus (MKP) 0.3 0.3

CamocrosiTejibHasi pa6oTa, B TOM YHCIe: 28 28

[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 18 18

[TonroroBka K TeKyIeMy KOHTPOJIO

KoHTpoJib: 35,7 35,7

[TonroroBka K SK3aMeHY

OO61mas TpyA0eMKOCTh Hac. 108 108

2.2 CTpyKTypa A¥CUHMIIIMHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM AUCLUILINHBI.



Pa3nensl (TeMbl) TMCHMIUIMHBI, H3ydaeMble B 7 ceMectpe (ouHas popma)

KonmuecTBo yacos
AynutopHas Breayut
Ne HammenoBanwne paznenos (Tem) Beero pabora opHas
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 OBostonus THGOPMAITMOHHBIX CUCTEM U 8 9 i 2 4
" |mporpamMMHOro obecneueHus
2. | DKu3HEHHBIH UK MPOTPAMMHOT0 00€CTICUCHHSI 10 | 2 - 4 4
3. |SI3BIKM M TEXHOJIOTHUH MTPOTPAMMHUPOBAHUS 10 | 2 - 4 4
4,  |TexHOJIOTHH CTPYKTYpUPOBaHUS HHPOPMAITUH 10 | 2 - 4 4
5 MeTtoo050r1s IPOrpaMMUPOBAHUS CUCTEM XPaHEHHUS 10| 2 i 4 4
uHpopManun
6 [TporpamMmmHoe obecrieueHue 7Sl TOCTPOSHUS 10| 2 i 4 4
" |pactpeneneHHBIX HHPOPMAIIMOHHBIX CHCTEM
TexHOoI0THH MapajIeIbHOTO TPOrPaMMHUPOBAHUS 10 | 2 - 4 4
UTOI'O no pazdenam oucyuniumsl 68 | 14 - 26 28
KoHnTtposb camocTositenbHOM padoThl (KCP) 4
ITpomesxxyrounas arrecranus (MKP) 0,3
[ToaroToBka K TeKynieMmy KOHTPOJIO 35,7
OO61mas TpyA0eMKOCTh MO JUCIUILINHE 108 | 14 26 28

[Tpumeuanue: JI — nexuun, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — mabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCIUTTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

dopma
Ne Hanveriopanie Coneprkanue paszena (TeMbl) TEKYILETO
pasznena (Tembl)
KOHTPOJIS
1 2 3 4
1. [OBomouus [Tonsarue «uropmanmonnas cucrema» (UC). JIP
uHpopmanmonusix  (Jrtansl pazsutusa VC u I10. IIpoueccs, Oruer o
CUCTEM U obecneunBaromue padoty MC. OcHoBHBIE CBOICTBA |1Ta00paTOPHOI
IPOrPaMMHOTO NC, ux crpykrypa u cocraB. ObecneunBaroniue 1 [padore:
o0ecrieueHus ¢ynkunonanbHble moacucteMsl MC. Texnuueckoe, |0 KaKAOMY
MaTeMaTH4ecKoe, MporpaMMHOe, HTHPOPMAIIMOHHOE, [METOTY
OpraHU3aIIOHHO-METOINYECKOE U MTPABOBOE CTY/ICHTBI
obecneuenue coppeMeHHbIX MC. ITpuHnunmbt pa3palaThIBatOT
cosnanus u npoektuposanus IC. Dpomronus TOPUTM
MIPOrPaMMHOTO O0OECTIeUeHUs U €€ CBA3b C pelieHus
pazButuem VIC OIIPEAEIIEHHOTO
KJ1acca 3ajad,
pean3yIoT 3TOT
ATOPUTM
IPOrpaMMHBIMU
CpeICTBaMH,
TECTUPYIOT €TI0
paboty u
NPEJCTABISIIOT




OTYEeT

IIpeNnoaaBaTellio.
JKuznennprii uka  |OCHOBHBIE METOJIOIOTHHU Pa3pabOTKH JIP
IPOrpPaMMHOTO nporpamMmmHoro obecriedenus: kackaanas, V-Model, | Otyer o
obecrieueHus WHKpeMeHTHas Mozenb, RAD-monens, Agile Model, [maGopaTopHoit
UTEpALMOHHAsI MOJEJIb, CIIUpaIbHasi MOJAECIIb. pabore:
3HAaKOMCTBO C OCHOBHBIMH 3TallaMU )KM3HEHHOTO  |[10 KaKAOMY
[UKJIa TPOrPAaMMHOTO 00eCTIeUeHUs: METOy
IJIaHUpOBaHUEM, aHau3oM TpedoBanuii (TDO, T3), cTyaeHTHI
MIPOEKTUPOBAHUEM, pealiu3allieii, BHEIPEHUEM U  |pa3palaThIBalOT
sKkcrutyaranueil. CoctaB U cojiepikaHue IPOEKTHBIX |aJITOPUTM
paloT Ha pa3IMYHBIX dTanax XKU3HEHHOTO LUKJIA.  |peIIeHUs
OIIPEJICIIEHHOTO
KJj1acca 3a/1ad4,
peanu3yroT 3TOT
ATOPUTM
IpOrpaMMHBIMU
CpeICTBaMH,
TECTUPYIOT €ro
paboty u
IPEJCTaBISIOT
OTYEeT
IIPEIoJIaBaTelIto.
S13bIKM 1 0O0630p COBpEeMEHHBIX S3bIKOB pOrpamMmupoBanus, |JIP
TEXHOJIOTUH KJaccu(UKalus U CpaBHUTENBbHBINA aHATIU3 Ortuer o
IPOrpaMMHUPOBAHUS [HauboJee pacIpOCTPAHEHHBIX SI3bIKOB nabopaTtopHoOit
nporpaMMmupoBaHusi. OCHOBHbIE NTApa UMbl paoore:
IPOrpaMMHPOBaHUS (MMIIEpPAaTHBHOE 0 KaXIOMY
porpaMMupoBaHue, JlekiapaTuBHOE METOY
MpOrpaMMHpPOBaHUE, 00BEKTHO-OPHEHTUPOBAHHOE  |CTYIEHTHI
IpOrpaMMHUpOBaHuE, (PYHKIIMOHAIBHOE pa3pabaTbIBaioT
MPOrpaMMHPOBAaHUE) U UX CPAaBHUTEIIBHBIN aHAIN3. |aJTOPUTM
Amnanu3 cdep npuMeHeHus: Haubolee peLeHus
pacrpoCTpaHEHHBIX S3bIKOB TPOTPAMMUPOBAHUS.  |OMPEIEIICHHOTO
Knaccudukanus u cnenmdurka npuMeHeHNs s3bIKa  |KJlacca 3ajad,
nporpammupoBanus Python pean3yIoT 3TOT
aJITOPUTM
IPOTPaMMHBIMA
CpeAcTBaMH,
TECTUPYIOT €r0o
paboty u
MPENICTaBISIOT
OTYeT
MIpenoaBaTelio.
TexHomoruu XpaHeHue u 0OMeH CTPYKTYpPUPOBaHHON JIP
CTPYKTYypUpOBaHUs |MH(pOpMaluel B BUAE JOKYMEHTOB WK coobmeHuit.| OTyer no
uHpopMauu dopmaThl IpeACTaBICHUs IEPEHOCUMOM nabopaTopHOI
CTPYKTypupoBaHHOI nHpopmanuu. CpaBHEHHE pabore:
Pa3UYHBIX IPUHIUIIOB PEACTABICHUS M0 KAXKAOMY
CTPYKTYpUPOBAaHHON MH(DOPMAIIUU: 3aKPbITHIE U METOoaY
OTKpBITEIE (hOpMaThl, OMHAPHOE U TEKCTOBOE CTYIECHTbI
IIPEJCTABICHHUE JaHHBIX. Y HUBEpcallbHble (opMaThl |pa3padaThIBAlOT




XpaHeHHS CTPYKTYPUPOBaHHOW MHPOPMALIUU
(pa3metku noxkymentoB): CSV, XML, HTML
(XHTML), JSON. S3b1k pazmetku XML: ocHOBHBIE
MIPUHIIMITBI TIOCTPOSHUS U crienuduka
UCTOJIb30BaHus. [locTpoeHUEe CXeMbl TOKYMEHTa C

JITOPUTM
perieHus
OTIpeIeNIEHHOTO
KJj1acca 3a/1ad4,
pean3yIoT 3TOT

nomotbto XML DTD unmu XML Schema. HTML  |anroputm
(XHTML) - otimure or XML, cienuduka MIPOTrpaMMHBIMHU
ucnosib3oBanus. opmar npeacTaBiIcHus CpeacTBaMy,
cTpykTypupoBaHHoi nHpopmaruu JSON: TECTUPYIOT €ro
MPUHIUIIBI TTOCTPOCHUS, CIICI(HKa paboty u
HCIOJIb30BaHUS. MPEJICTaBISIOT
OTYeT
MIPEnoaBaTelio.
MeTtononorus O030p TexHOJIOTHH XpaHeHHs JaHHBIX: (aioBeix  |JIP
nporpammupoBaHus |cucteM, perasiuuoHHbiXx CYB/], OLAP, Data Otuer no
cuctem xpanenus  |Warehouses, He permsimuoHHBIX (“NoSQL”) 6a3 naboparopHoOit
uH(bopMauu naHHbIX. CpaBHUTENBHBIN aHAU3 U 00J1acTH pabore:
MIPUMEHEHUSI Pa3IMYHbIX TEXHOJIOIMH XpaHEeHUs 0 KaXJIOMY
nnpopmanuu. O630p OCHOBHBIX BHIOB HE METOy
PENSLMOHHBIX 0a3 TaHHBIX: XPAHWIHIL «KITFOY- CTYIEHTbI
3HAUEHUEY, XPAHWIUIIE CEMENUCTB KOJIOHOK, pa3pabaThIBatOT
nokyMeHTo-opueHTupoBanHas CYB/], 6a3 naHHBIX |aJITOPUTM
Ha ocHOBe rpadoB. CpaBHUTEIBHBIN aHAIN3 U pelieHus
o0JacTu MPUMEHEHHUS HE PEISLUOHHBIX 0a3 OIIpEeIENIEHHOTO
JTAaHHBIX. KJlacca 3a/1ad,
pean3yIoT 3TOT
JITOPUTM
IPOrpaMMHBIMH
CpeacTBamy,
TECTUPYIOT €ro
paboty u
MIPEJICTaBISIOT
OTYET
IIpenoaBaTelio.
[TporpammHoOe 3HAKOMCTBO C Pa3jIMYHBIMU KJIacCaMu JIP
obecrieueHue st WH(POPMAITMOHHO-AHAIUTUYECKUX CHUCTEM. Otuet no
IIOCTPOECHUS Texnonoruu Data Mining. TexHonoruu ananusa nabopaTopHOI
pacnpeneneHHbIX 60b1Kx 00beMoB naHHbIX (Big Data): mpuunnbsl  |pabore:
UH(POPMALIMOHHBIX  |BO3ZHUKHOBEHHS, OCHOBHBIE 0COOEHHOCTH 10 KaXKJIOMY
CUCTEM (YHKIIMOHUPOBaHUS U crielu(puKa CO3AaHUS METOy
npwiiokeHni. CpaBHUTENBHBIM aHAIN3 PA3JIMYHbIX |CTYACHTHI
MO/IXOJIOB K aHAJIN3Y 3HAYMMON MH(pOpMalluu: OT  |pa3padaTbiBaloT
IIOCTPOEHHUSI CUCTEM OTYETOB 0 AJITOPUTMOB JITOPUTM
MalMHHOTro 00yueHuss. OCOOEHHOCTH OCTPOEHUSI  [peLICHUS
MH(POPMAIIMOHHO-aHATUTHYECKUX CUCTEM C OIIPEAEIIEHHOTO

MNPUMECHCHUEM aJITOPUTMOB MAallIMHHOI'O 06y‘ICHI/I$[.
OCHOBHBIC 3TaIIBI CO3aaHusAd I/IH(I)OpMaL[I/IOHHO-
AHAIIMTHYCCKUX CUCTEM C HCIIOJIB30BaHHUEM
AJITOPUTMOB MAITMHHOTO O6y‘ICHH§I.

KJlacca 3ajad,
pea3yIOT 3TOT
IITOPUTM
POrPaMMHBIMH
CpeicTBaMH,
TECTUPYIOT €r0
paboty u




NpeaACTaBIAIOT
OT4YCT

IIPEI0JIaBaTelHo.
7. |Texnonorum [IpyuuHEl pa3BUTHA TEXHOJIOTUHU NapajuienbHoro  |JIP
HapajebHOro nporpamMmupoBanusi. COBpeMEHHOE amapaTHoe Ortuer 1o
nporpaMMHUpOBaHus |oOecrieueHne, 3akoH Mypa 1 akTyaabHOCTb nabopaTopHOI
TEXHOJIOTUH MapajuIeNbHOro IPOrpaMMHUpPOBaHUs.  |paboTe:
OrpaHuyeHus B pealn3alnu napauieabHbIX 10 KaXKAOMY
BBIYHCIICHMH, 3aKOH AMaa. METOY
CnocoObl CHHXPOHU3AIUY TAPAILIEIIBHOTO CTYJICHTHI
B3aUMOJICHCTBHSL: B3aMMO/IEHCTBHE Yepe3 pa3pabaTbIBalOT
paszzaensieMyro maMsaTh, B3aUMOCHCTBUE C AITOPUTM
MIOMOILBIO Ilepenauu coobienuil. [Tonnepxka peLeHus
napajieIbHBIX BBIYMCICHUN Ha YPOBHE OIIPEJICIIEHHOTO
OIEPALIMOHHBIX CUCTEM: ITIOTOKU H ITPOLIECCHI. KJ1acca 3ajad,
[Monneprkka mapasuieNbHBIX BRIYUCICHUIA HA YPOBHE |pEATU3YIOT STOT
OUOINOTEK, A3BIKOB IPOrPaMMUPOBAHUS U UX JITOPUTM
uHppacTpyKTYyphl. HU3KOYypOBHEBEIE 1 IPOTPaMMHBIMHU
BBICOKOYPOBHEBBIE a0CTPaKLIUU /ISl TapajuIeIbHOM |CpellCTBaMH,
00pabOTKHU JAHHBIX, MOJIENb PaCHPEEIIEHHBIX TECTUPYIOT €ro
BBIYMCIICHUIT map-reduce. paboty u
MPEICTABIISIOT
OTYEeT
MIPEIOoIaBaTEIIIo.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He mpenycMmoTpensl
2.3.3 JlaGopaTopHbIe 3aHATHS
®opmMma
No HanmenoBanue nabopatopHbix paboT TEKYIIEro
KOHTPOJIS
1 3 4
1. |Texuuueckoe, MaTeMaTH4yecKoe, IPOrpaMMHOE, HH(OPMAIIMOHHOE, Ortuer o
OpraHU3aIMOHHO-METOAMYECKOE 1 ITPaBOBOE 00ECTIeUeHIEe COBPEMEHHBIX | JTA0OpaTOPHOMH
UcC. pabote
2. |llpununs! co3nanus u npoexktupoBanus MC. Ortuer o
nabopaTopHOi
pabote
3. |3HaKOMCTBO C OCHOBHBIMH 3TallaMy )KM3HEHHOTO ITUKJIa TPOTPAMMHOTO Otuer o
o0ecrieyeHusl. 1abopaTopHOii
pabore
4. |CoctaB u cofiep)kaHue MPOEKTHBIX pabOT Ha Pa3IMYHBIX dTarax Otuer o
XKU3HEHHOTO LIUKJIA. 1abopaTopHOii
pabore
5. |Ananu3 cdep npumeHeHus: HauboJee pacpOCTPAHEHHBIX S3bIKOB Ortuer o
IPOrpaMMHUPOBAHUS. nabopaTopHOi
pabote
6. |Knaccudukamnus u cnenuduka TpUMEHEHHS S3bIKa MPOTPaMMHUPOBAHUS Otyet mo

Python

71a00paTOPHOIL




pabore
7. |Iloctpoenue cxemsl fokymeHTa ¢ nomoupto XML DTD niu XML Oruer 1o
Schema. HTML (XHTML) - otiinure or XML, crieruduka 71abopaToOpHOit
WCTIOJIb30BaHUSI. pabote
8. |®opmart npencraBieHus CTPYKTypupoBanHOH uHpopmarmu JSON: Ortuer no
MPUHIIUIIBI ITOCTPOSHMUS, CIIeIU(UKA UCTIOIb30BaAHUS 1abopaTopHOii
pabore
9. |CpaBHUTENBHBIN aHATTU3 U 00JACTH IPUMEHEHUS PA3IMYHBIX TEXHOJIOTUI Otuer o
XpaHeHus: uHGopMaIuu. nabopaTtopHoOi
pabote
10. |O630p OCHOBHBIX BUJIOB HE PEISIIMOHHBIX 0a3 JaHHBIX: XPAHUIIUIIL Otuer o
«KITIOY- 3HAYCHUE. 1abopaTopHOii
pabore
11. |Texnonoruu Data Mining. Oruer 1o
nabopaTopHOI
pabore
12. |TexHonoruu ananmu3a 0onbmux 00beMoB naHHbIX (Big Data). Otuet no
nabopaTopHOI
pabore
13. [[Tonneprkka mapajyuienbHbIX BEIUMCICHU HA YPOBHE ONEPallMOHHBIX Otuer o
CHUCTEM. nabopaTopHOi
pabore

3amura abopatopHoi padotsl (JIP), Beimonnenue xkypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.1.

2.3.4 [IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBbie paboThl HE TPEeTyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHUIIHHE (MOYJII0)

Bux CPC

IlepeueHb yueOHO-METOMUECKOT0 00eCeueH s JUCIIUILIMHEI
IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

N3yuenune NeKInOHHOTO
MmarepHaa;
ITonroroBka ordera 1Mo
nabopaTopHoii pabdore;

[ToaroroBka Kk sK3aMeHy.

1. Meronuyeckue yYKa3aHUs 1o BBITIOJTHEHUIO
7a0opaTOpHbIX PabOT. VYTBEpXKAEHB Ha 3acelaHUH
CoBera (axynpTeTa MaTeMaTUKH M KOMITBIOTEPHBIX HayK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mas 2022 r.

2. Meroanueckue yYKa3aHUs 1o BBITIOJTHEHUIO
CaMOCTOSITENIbHOW paboThl 00y4aromuxcs. Y TBEpXKICHBI
Ha 3acenaHun CoBera (akyiabTeTa MaTeMaTUKH U
kommnbioTepHbIX Hayk @I'BOY BO «Ky6I'Y». IIpoTokon
Ne 5 o1 05 mas 2022 .




VY4eOHO-MeTOoIMYeCKhe MaTepualbl Ul CaMOCTOSITETIbHONH pPabOThl OOyYaromuxcs W3
Yrcila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasnstores
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI O IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaits.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyLeHUsIMUM OTIIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 2JIEKTPOHHOI O IOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBINA TNepeyeHb MOXET OBbITh KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

Coueranue TpPAJAUIMOHHBIX OOpPA30BATEIbHBIX TEXHOJOTHH B (opme nexkuuit u
nabopatopHbix paboT. [IpuMeHSIOTCS KiaccHMYecKWe METOJbl, Takue KaK YCTHBIA OIpoc,
NUCHMEHHBIA OINPOC, KOHTPOJbHAs, TaK M WTEPAaTUBHBIE METOMBI: TPYNIIOBOH KOHTPOJIb,
JTUCKYCCUH, KOJUTOKBUYMBI.

Kaxnplif CTyeHT BBICTYHAeT C AOKJIAI0M IO OJHOM M3 TEeM IMPOTpPaMMBbI Kypca, a TaKkKe
OTYUTHIBACTCS MYOJUYHO MO PEIICHUIO 33aJay, MPEIJIOKEHHBIX B KaueCTBE CaMOCTOSTEIbHON
pabotsl. Mcronb3yroTest AeKIUsI-BU3yaIH3alus, MpoOaeMHast JTSKIIHsI.

B Xxoze mpakTMYeCKMX 3aHATHH Mpeanojaraercs HUCIOIb30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTUH TakXe Uil TpPEe3eHTAlUi 10 MaTepuanaM JOKIaaoB. MHTepaKTUBHOCTH IMOJaYH
MaTepHala 1o JUCHMILIMHE IpeAroiaraeT He TOJIbKO B3aMMOJAEHCTBHS BUJA «IIpernojaBareib -
CTYACHT» U «CTYJICHT - PETIOAaBATENb), HO U «CTYJCHT - CTYIECHT).

Huckyccus. Bo03MOXXHOCTB JUCKYCCHM NpeNnoaraeT yMeHHe BbIicKa3aTh COOCTBEHHYIO
UJ/ICI0, TIPEJIOKUTHh CBOM IyTh PEIICHHUs, apryMEHTUPOBAHO OTCTAaMBATh CBOIO TOUYKY 3pEHHUS,
CBSA3HO uW3Narath Meicnu. CTyIeHTaM MpenajaraeTcs MpoaHATM3UPOBaTh BAapPHAHTHI PEIICHHUS,
0OCYIMTh JIOKJIAJI, BBICKA3aTh CBOE MHEHHE.

[Tpesentanus. IlpuMeHeHMe Ha 3aHATUM KOMIIBIOTEPHBIX TEXHOJOIMH MO3BOJISAET
CTYZICHTaM BBICTPOUTH CBOM JOKJIAABl C MpPUMEHEHHEM TIpaUYecKuX NaKETOB W HHBIX
MH(POPMALIMOHHBIX PECYPCOB JJIs TIOCTUKEHHUs OOJIbIIeH HArJsIHOCTH M3JIaraéMoro MaTepuasna
U KaK clieicTBUe 0oJiee MOTHOTO U TITYOOKOTO MOHMMAaHUsI HOBBIX 3HAHUH.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI MPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIIMiA C HCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

14. OueHouYHbIe U MEeTOANYECKHE MATEPHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TeKYHIEro KOHTPOJIS  YCEeBAeMOCTH H
NMPOMEKYTOUHOI aTTecTAlNU

O1eHOuUHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKHM 00pa30BaTeNbHBIX
JTOCTHXKEHUHN 00ydaroluxcsi, OCBOMBLIMX Mporpammy ydeOHoi muctumiubel b1.B.J1B.05.01
«MeTon010ruu pa3paboTKH MPOrPaMMHOT0 00ECTIEUEHUS.

OneHouyHbIE CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Uil MPOBEACHUS TeKyUIero
KOHTPOJIl B OpPME TECTOBBIX 3a/IaHUI, 1 MPOMEKYTOUHOM aTTecTanuu B opMe BOMPOCOB
Y 3aJ]aHUM K DK3aMEHY.



OneHouHbIC CpeACTBA [UIsi WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU
3JI0POBBSI BEIOUPAIOTCS C YUETOM MX UHIAWBUAYAIBHBIX IICUXO(DU3NISCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI ITPEOCTABIISICTCS TOTIOJIHUTEILHOE BPEMSI JIJIS IIOATOTOBKU OTBETA HA YK3aMECHE;

— P MPOBEICHUU MPOIIECTYPHI OLICHUBAHUS PE3yIbTaTOB 00YUCHUS MHBAIHUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH JIJIsl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710 POBbSI
U UWHBAJIWIOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMIUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUsI pe3yIbTAaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHHUIUIMHE (MOJIYJIO) TMPEIyCMaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTUPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
uHpopMmanuu:

JItst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcsi.

CprKTypa OLHCHOYHBIX CPEACTB AJH TeKyll[eﬁ Hu HpOMe)KyTO‘lHOﬁ aTreCTallum

Kon HanmenoBanue
Ne KonTtponupyemsle pasiensl KOHTPOJIUPYyEMOU OLICHOYHOT'O CPECTBA
/T (TeMbl) TACIUTUTHHBI* KOMIICTEHITHHA (I Texyuii KOHTPOITS [IpomexxyTrounas
(M II.‘EICTI/I) arrecranuus

DBOMIONHASA JlabopatopHas Bormpock! Ha sk3amene
1 WH(OPMAIIMOHHBIX CUCTEM U [TK-1: TTK-5 pabora 1-3

MIPOTrPaMMHOTO

obecrieueHus

JKU3HEeHHEBIN UK JlabopatopHas Bormpock! Ha sk3amene
2 | mporpaMMHOTrO IIK-1; [IK-5 | padora 4-8

obecrieueHust
3 HSLIKI/I U TEXHOJIOTUHU MK-1: TIK-5 J'Ia60paTopHaﬂ BOHpOCLI Ha 3K3aMCHEC

IPOrPaMMUPOBAHUSI ’ pabora 9-14

Texuojioruun JlabopatopHas Bormpock! Ha sk3amene
4 | CTPYyKTYpHpOBAHUS IK-1; [IK-5 | padora 15-21

uH(popMaluu

MeTO)IOJIOFI/ISI JlabopatopHas Bormpock! Ha sk3amene
5 | mporpaMMUPOBAHMS CHCTEM IIK-1; [IK-5 | pabora 22-25

XpaHeHus nHhopMaluu

[TporpamMmmHoe obecrieueHuE JlaGopaTtopHast Bompocsl Ha 3K3aMeHe
g | A1 MOCTpOeHHUs HK-1: T1K-5 pabota 26-29

pacnpeneneHHbIX

WH()OPMAITMOHHBIX CUCTEM
7 TexHomoruu MapaJuIeIbHOTO K-1: TIK-5 JlaboparopHnas Bomnpocs! Ha sx3amene

IPOrPAMMHPOBAHHS : pabora 30-35




HOK333Te.]'ll/l, KPUTECPHUH U LIKAJA OEHKHU C(l)OpMI/IPOBaHHLIX KOMIIeTeHIIUii

Kon n
HAHMEHOBaHHUE
KOMIIETeHIM A

CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETEHIINMHU IJIAHUPYEMbIM
pe3yjabTaTaM 00yYeHusi U KPUTEPUSIM UX OLlEeHUBAHUS

NMOPOroBbIi 0a30BbIil \ MPOJABUHYTHIN
Onenka
VY 10BIE€TBOPUTEIBHO Xopo110/3a4TeHO OTnu4YHO /3a4TEHO
/3a4TeHO

IIK-1 Cnocoben
JIEMOHCTPUPOBATH
0a30BbI€ 3HAHUSA
MaTeMaTUYECKUX U
€CTECTBEHHBIX HayK,
OCHOB
IporpaMMHUPOBaHUS
1 HH()OPMAITIOHHBIX
TEXHOJOTrui

3naem oCHOBHEIE
3HAHUS U3 Pa3JIeoB:
MIpOorpaMMHUPOBAHUS,
HMMEET MPEACTABICHHUE O
CYIIECTBYIOIIHNX
MaKeTax MPUKIIATHBIX
porpamm JJist

3Haem CTPYKTypy U
IIPUHLIMIIBI paOOTHI €
POrPaMMHBIM
oOecrieyeHrueEM, MOKET
B3aMMOJICHICTBOBATH C
CYILLECTBYIOIIUMHU
MaKeTaMu MPUKIIATHBIX

3Haem CTPYKTypy U
HNPUHIUIB paOOTHI C
IPOrpaMMHBIM
oOecrieueHrEM, MOKET
YBEPEHHO paboTaTh C
CYIIECTBYIOIIUMHA
naKkeTaMu MPUKIATHBIX

pazpabotku I10. IIporpaMm AJist Iporpamm st
pazpabotku I10. pazpabotku [10.
Ymeem nznaratp Ymeem ucnons3oBaTh Ymeem TBOpUECKH
METOJI0JIOTUHU METOJI0JIOTUHU UCIIONIb30BaTh
paspabotku I10, paspabotku I10, METO/I0JIOTUHU U
pean30BbIBATh 3TU pealln30BhIBATh 3TH AITOPUTMBI
METO/TbI Ha SI3BIKE METO/TbI Ha SI3BIKE paspabotku I10,

IpOrpaMMUpPOBaHUS
BBICOKOTO YPOBHSI.

IpOrpaMMHUpPOBaHUs
BBICOKOT'O YPOBHS

peannu30BbIBaTh 3TU
METO/Ibl Ha SI3bIKE
IIPOrPaMMUPOBAHHUS
BBICOKOT'O YPOBHS

Braoeem nexotopsiMu
METOAAMU JJIS 33/1a4 U3
yKa3aHHBIX Pa3/IesioB.

Braoeem metonamu u
TEXHOIOTHSIMH IS
3a]1a4 U3 YKa3aHHBIX
pas3zenon

Braoeem
pa3HOOOPa3HBIMU
METO/IaMH H
TEXHOJIOTUSIMH IS
3a]a9 U3 yKa3aHHBIX
pasziesnoB

ITK-5 Criocoben
HCIIOJIL30BAaTh
COBpPEMEHHBIE
METOJIbI pa3paboTKu
U pean3aiuu
KOHKPETHBIX
AITOPUTMOB
MaTEMaTHYECKUX
MoJielieii Ha Oa3se
SI3BIKOB
[IPOrPaMMUPOBAHHUS
1 TIAKETOB
HpI/IKJ'Ia)IHI)IX
nporpaMmm
MOJICTTUPOBAHUS

3naem HEKOTOpbIE
ITOPUTMBI PELLICHUS
TUTIMYHBIX 3a]1a9

3naem onTUMAaJILHBIE
QJITOPUTMBI PEIICHUS
TUIIAYHBIX 32724

3naem pazHooOpa3HbIe
MaTeMaTHYeCKue
OIITUMAJIbHBIC

pazpabotku [10 pazpabotku [10 AJITOPUTMBI PELIEHUS
TUIIXYHBIX 3a1a4
pazpabotku 10

Ymeem peanuzoBbiBath | Ymeem HaxonuTs, Ymeem naxoouts,

MporpaMmMHO U AHAJIU3UPOBATh, TBOPYCCKHA

HCIIOJIB30BaTh Ha peanu30BbIBATH AHAIIM3UPOBATH U

IMPAKTUKE AJITOPUTMBI mporpaMmMHO 1 PCAIN30BbIBATH

JUIS 3a71a4 U3 HCIIOJIB30BaTh Ha IIPOTPAMMHO

YKa3aHHBIX pa3/I€IoB.

IMPAKTUKE AJITOPUTMBI
JJIA 3a4a4 U3
YKa3aHHBIX pa3Ji€IOB

METOOJIOTUH U
ITOPUTMBI JIJIS 337124
13 yKa3aHHBIX
pazzenoB

Braoeem nudopmarnueit
O BO3MOXHBIX

Braoeem
uHpopmanue u

Braoeem
uHpopmanuei u




MIPEUMYIIECTBAX U HEKOTOPBIMHU METOJIaMHU | pa3HOOOPa3HBIMHU

HEI0CTaTKax CpaBHEHHUS KayecTBa METO/IaMH CPaBHEHUS

METOOJIOTUHA CO3/IaHUs | TPUMEHEHUS KauyecTBa MPUMCHCHHS

110 METOMOJIOTHH CO3JIaHUsSI | METOJOJIOTHI CO3IaHMs
I10 110

3ayeTHO-IK3aMeHAIIHOHHbIE MaTepHuaJibl AJIA HpOMe)KYTO'{HOﬁ aTrecTalumn

(3x3ameH/3a4eT)

LN kWM

10.
11.
12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

29.

B()l'[pOCLI AJIA MIOATOTOBKH K 3K3aMeHy

Knaccugukanus 1 cpaBHUTENBHBINA aHATTN3 HAH0O0JIee PACIPOCTPAHEHHBIX SI3BIKOB
IPOrpaMMHUPOBAHUS.

CyIIHOCTh OCHOBHBIX MapaJurM IpOrpaMMUPOBAHHUS.

AHanu3 cdep npuMeHeHus HanboJee pacIpOCTPaHEHHBIX S3bIKOB MPOrPaMMHUPOBAHUS.
Knaccudukarus u cnienuduka npuMeHeHuUs si3bIka mporpaMmmupoBanust Python
CpaBHeHUE pa3NTUYHBIX IPUHIUIIOB MTPEICTABICHUS CTPYKTYPUPOBAHHOM HH(OPMALIUH.
S3p1k pazmeTkrn XML: OCHOBHBIE IPUHIIMITEI TOCTPOSHHS U CTIEHU (UK HCITOTB30BAHMS.
[Toctpoenue cxembl nokymenTta ¢ momoribio XML DTD wiu XML Schema.

Azbik pasmerku HTML (XHTML), cnienuguka ncnosib30BaHus, CXOACTBA U pa3IMyus C
XML.

dopmar npeacTaBiIeHus: CTPYKTypupoBanHO# nHDopmarmu JSON: mpUHITUIIBI
MOCTPOCHUS, CHIEIHU(PUKA UCTIOTB30BAHUSI.

CpaBHUTENBHBII aHAJIN3 OCHOBHBIX TEXHOJIOTUN XpPAaHEHUS TaHHBIX.

O030p U CpaBHUTEIHHBIN aHAIN3 OCHOBHBIX BUJIOB HE PENIALIMOHHBIX 0a3 TaHHBIX.
[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKH XPAHWIHUIL «KI0Y-3HAUEHUE», TPUMEPHI
pelLeHnii 1 00J1aCTH IPUMEHEHHUS.

[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKHU XPAHWIIUIIL TUIIA CEMENCTBA KOJIOHOK, IPUMEPbI
peleHunii 1 00J1aCTH IPUMEHEHHUS.

[TpuHLIMIIBI paOOTHI U XapaKTEPUCTUKH TOKYMEHTO-opueHTHpoBaHHBIX CY B/, nmpumepbl
peleHuii U 00J1IaCTH MPUMEHEHMSL.

[TpuHLIMIIBI paOOTHI U XapaKTEPUCTUKH 0a3 JaHHBIX HA OCHOBE Ipad)oB, MpUMEPHI
peLeHnii U 00J1aCTH TPUMEHEHHUS.

TeXHONOrusIMHM MOCTPOSHUSI paCPEICIEHHBIX NHPOPMALIMOHHBIX CUCTEM.
Be6-opuentupoBannsie pacnpenenennbie MC, Be6-cepBucsl, cepsucoB REST, mpuHIumb!
paboThl U 00TaCTH TPUMEHEHHUS.

Mozenb pacnpeieNieHHbIX BIYHCIeHHI map-reduce.

O6mwexTHO opuentupoBantoe [10.

[TnanupoBanue 1 aHanu3 TpeOOBaHUM K HHGOPMAITMOHHOMN CHCTEME.

[TpoexTHpoBaHKE MPOrPAMMHOIO OOECTIEUEHHUS.

Coznmanne (peanu3aiys) IporpaMMHOTO 00eCTIeueHuUs.

Buenpenue nporpaMMHOro obecreueHus..

DKcmtyaTtanus MporpaMMHOTO 00eCcieueHusl.

Mojenu )KU3HEHHOTO IIUKJIa IPOrPpaMMHOT0 00ecTieueHHs.

OObeKTHBIE pacipeielIeHHbIE CUCTEMBbI, IPUHIIUIBI pa0OThI U 00JIaCTH PUMEHEHHUSI.
ATEHTHBIE TEXHOJIOIMH, TEXHOJIOTUU OJHOpaHTroBbIX (P2P) ceteil, mpuHImmIb! paboTh 1
o0yacTu MpUMEHEHHUS.

Grid Texnonorun, obnauneie BerarcineHus (PaaS, laaS, SaaS(SOA)), mpuHiunsr paboTs
¥ 00J1acTH NPUMEHEHUsI SKOHOMUYECKUE 1 OPraHNU3allMOHHBIE ACTIEKTHI UCIIOIb30BaHUS
00JIaYHBIX BBIUMCIICHUH.

Texnomorun Data Mining npuYuHbI BO3HUKHOBEHHS, OCHOBHBIE OCOOEHHOCTH
(GYHKIMOHUPOBAHUS U crielM(UKA CO3TaHUS IPHITOKCHHIA.




30. Texnomoruu aHanuza 60ibIIMX 00beMOB NaHHBIX (Big Data): mpuyrHbI BO3HUKHOBEHUS,
OCHOBHBIE 0COOCHHOCTH (DYHKIITMOHHPOBAHUS U CTICIM(PUKA CO3/IaHUS PUITOKESHUMN.

31. MamunHOe 00y4YeHHe - OCHOBHBIC IPUHIIMITBI, ATAITBI CO31aHUs HH(POPMAITHOHHO-
AQHAJTUTUYECKUX CHCTEM C HCIIOJIb30BAHUEM AJITOPUTMOB MAIIMHHOTO OOyYEeHUSI.

32. IlpuuuHbBI pa3BUTHUS TEXHOJIOTUH MapaJIeTbHOrO IporpaMMupoBanusi. CoBpeMeHHOE
anmapaTHoe o0OecrieueHne, 3aKkoH Mypa 1 akTyaJIbHOCTh TEXHOJIOTHI apauIeIbHOTO
nporpaMMupoBanusi. OrpaHUYEHUs B peai3alliy MapaieIbHbIX BBIYUCICHUHN, 3aKOH
Awmpnaina.

33.  Cnoco0bl CHHXpOHM3ALUH TapajuIeIbHOTO B3aUMOJICHCTBHUS: B3aUMOJICHCTBHE Yepes
pa3lensaeMyro aMsTh, B3aMMOJICHCTBUE C IIOMOIIBIO TTepeaad COOOIIEHHH.

34. Tlomnep:kka mapajuieibHBIX BEIYUCICHUH HA YPOBHE ONEPAIIMOHHBIX CUCTEM: TOTOKHU H
HPOLIECCHI.

35. Tonmnep:kka napasuielbHBIX BEIYUCICHHUH HA YpOBHE OMOIHOTEK, S3BIKOB
NpOrpaMMHPOBAHUS M X UHPPACTPYKTYpbl. HU3KOYypOBHEBBIE U BHICOKOYPOBHEBEIC
abcTpakiuy Ui apajuIeTbHOW 00paObOTKH JaHHBIX.

Ilepeyenb KoMmeTeHUMH (YACTH KOMIIETEHIUM), TPOBEPSeMbIX OLEHOYHBIM
CPeACTBOM:

IIK-1 - Cnoco0HOCTH [1€eMOHCTPUPOBATH 0a30Bble 3HAHHUSA MaTeMATHYECKHX U
€CTeCTBEHHbIX HAYK, OCHOB IPOrPaMMMPOBAHUA U UH(POPMAIMOHHBIX TEXHOJIOT U,

IIK-5 - Cnoco0HOCTH HCHOJIB30BATH COBpPeMEHHbIe MeTOAbl Pa3padoTKu U
peaqu3anu KOHKPETHBIX AaJrOPUTMOB MaTeMAaTHYeCKUX Mojejdeil Ha 0a3e $3bIKOB
NMPOrpaMMHUPOBAHUSA M MAKETOB NPUKJIAJIHBIX IPOrpamMM.

4.2 MeToauuecKkne MaTepHalibl, ONMpeaAesolie NPoueaypbl OleHUBAHUS 3HAHUIA,
yMeHHIi, HABBIKOB M (MJIM) ONBITA JAeATEJHHOCTH, XapPaKTePHU3YIOUIMX 3TaNbl
(opMupOBaHUA KOMIIETEHIUH

UtoroBoii Qopmoil KOHTpossi cHOPMHUPOBAHHOCTHM KOMIIETEHIMM y oOy4arommxcs 10
mucuuuinie  b1.B.JIB.05.01  «Mertononorun  pa3pabOTKH MPOrpaMMHOIO  0OecredeHus»
ABIIIETCS DK3aMEH B KOHIE ceapMoro cemecrtpa. CTyaeHThl 00s3aHBl caThb JK3aMEH B
COOTBETCTBUM C PACIUCAHUEM M YUEOHBIM IIIIAHOM.

@OoH/ OLICHOYHBIX CPEICTB IPOMEKYTOYHOM AaTTeCTAllMM COCTOMT M3 BOIPOCOB M 3a1ad K
JK3aMEHY 110 JUCLUIIIIUHE.

OK3aMeH N0 JUCLUIUIMHE IpecielyeT Leidb OLEHUTh PadOTy CTyAEHTa 3a KypcC, MOIy4eHHUe
TEOPETUYECKUX 3HAHUN, UX MPOYHOCTb, PA3BUTHE TBOPUECKOTO MBILIUIEHUS, MpUoOpeTeHune
HABBIKOB CaMOCTOSITEIbHONW pabOThl, yMEHHUE MPUMEHSATH MOJYYEHHbIE 3HAHUS ISl pPeIleHUs
IIPAKTUYECKHX 3aad.

®dopma poBEACHUS JK3aMEHA: YCTHO.

OK3aMeHaTopy MpPENOCTaBISIETCA MPaBO 334aBaTh CTYAEHTaM JOINOJIHUTEIbHBIE BOIPOCHI IO
Bcell yueOHOM mporpamMme TUCHUTUIHHBI.

Pesynbrar cnaum dK3aMeHa 3aHOCUTCS IPENOAABaTEIEM B HK3aMEHALMOHHYIO BEIOMOCTb U
3aYETHYIO0 KHUXKKY.

OH@HO‘IHBIG cpeacTtBa OJjid MHBAJIWJIOB U JIUI] C OrPaHMYCHHBIMHU BO3MOXKHOCTAMH 3O0POBBA
BLI6I/IpaIOTC$I C YUCTOM UX MHAWUBUAYAJIBHBIX HCI/IXO(I)I/IBI/ILIGCKI/IX 0COOEHHOCTEHA.
— IIpu H€O6XOJII/IMOCTI/I HHBaJIWJaM W JiMdaM C OrpaHHUYCHHBIMH BO3MOXHOCTAMU 3O0POBbBA
npeaoCTaBJIACTCA JOIMOJIHUTCIBHOC BPpEMs JIS1 IOATOTOBKHU OTBCTA HA S3K3dMCHC;



— TpU TPOBEACHUU MPOLEAYPbl OIICHUBAHUS PE3yJIbTaTOB OOYUEHHUS WMHBAIMIOB U JIMI[ C
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 30POBbs NPEAYCMATPUBAETCS HCIIOJIB30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— Npu HEOOXOAMMOCTH JJsl OOYYaIOUIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS U
UHBAJIKAOB TMpoIeaypa OLEHUBAHHUS pE3yabTaToB OOy4YEHHS 10 JUCHUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIIOB.

[Iporienypa oOIeHMBAaHUS pE3yAbTAaTOB OOY4YCHHS HWHBAIWAOB M JIUIl C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsl 110 JUCLUIUIMHE (MOIYJI0) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHHUYCHHUSIM WX 3I0POBbS U BOCIPHATHS
nHpopmanuu:

Jlis i1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B (pOpMe 3IIEKTPOHHOI'O TIOKYMEHTA.

JI1s L ¢ HapyIIeHUsAMHU CIlyXa:

— B (popMe 3JIEKTPOHHOI'0 IOKYMEHTA.

Jl1s AL ¢ HapyIeHrussMH OITOPHO-JBHUIaTEIbHOTO alNIapara:

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphbl,

He00X0UMOi1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHas JuTEpaTypa:

1. AmOnep, C. TI'uOkue TEXHOJOTMM: SKCTPEMAJbHOE IPOIPaMMHpPOBAHHUE U
yHu(DUIMpPOBaHHKIH mporece pa3padboTku / C. Am6nep. - M.: CII6: ITurep, 2016. - 416 c.

2. Kamaes, B. A. Texnonoruu nporpammupoBanus / B.A. Kamaes, B.B. Koctepun. - M.:
Bricmras mkoia, 2019. - 360 c.

3. Kapmnos, 0. I'. Teopuss u TexHonorus nporpaMMmupoBaHusi. OCHOBBI MOCTPOEHUS
tpancisaropos / FO.I'. Kaprios. - M.: BXB-IlerepOypr, 2019. - 272 c.

4. Jlynun, C. A. Texnonoruu napauienbHoro nporpammupoBanust / C.A. Jlynun, M.A.
[MTocemkwuH. - M.: ®opym, Muadpa-M, 2015. - 208 c.

5. Xopes, II. b. TexHomoruu OOBEKTHO-OPUEHTUPOBAHHOIO IPOrpaMMUPOBAHUS.
Yuebnoe mocobue / I1.B. Xopes. - M.: Academia, 2014. - 448 c.

6. Munoy, Y. Ananu3 unpopmannonssix cucreMm / U. Munoy. - M.: Ilporpecc, 2011. -
400c.

7. I[latrepcon, [l. ApXxuTekTypa KOMIbIOTEPA U MPOEKTUPOBAHNE KOMIIBIOTEPHBIX CUCTEM
/ . Martepcon, [Ix. Xenneccu. - M.: Iurep, 2012. - 784 c.

8. Packun MHTepdeiic: HOBbIE HANTPABICHHUS B MPOSKTUPOBAHIH KOMIIBIOTEPHBIX CHCTEM:
moHorp. / PackuHn, [xed. - M.: CumBon-mtoc, 2014. - 272 c.

9. @umunmoB, B. A. Mmaoromepusie CYBJl mpm cO3MaHUM  KOPHOPATUBHBIX
uH(popMalnoHHBIX cucteM / B.A. @ununmnos. - M.: Enutopuan YPCC, 2014. - 465 c.

10. [acToBa, I'. A. Beibop u ontumu3anus CTpyKTypbl HHPOPMAIMOHHKIX cucTeM / [.A.
[MactoBa, A.1. Koékun. - M.: Dueprus, 2015. - 256 c.

JI1st OCBOCHMS TUCLHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMHU
3/I0pOBbSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOJIIMOTEUHBIX CHCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1. ABTOoMaTu3anus MPOEKTUPOBAHUSI BHIUUCIUTEIbHBIX CUCTEM. SI3bIKH, MO/IETMPOBAaHUE
u 0a3bl naHHbIX / pea. M. bpeiiep. - M.: Mup, 2014. - 463 c.

2. T'Bo3neBa, B. A. OCHOBBI TIOCTpOEHHUS aBTOMATH3WPOBAHHBIX HH(POPMAIIMOHHBIX
cucreM / B.A. I'Bo3nesa, 1.10. JIaBpentoesa. - M.: ®opym, Uudpa-M, 2016. - 320 c.



3. 'epman-Tankun, C. I'. Matlab & Simulink. IIpoekTupoBanue MexaTpoHHBIX CUCTEM Ha
IIK / C.I'. 'epman-T"ankun. - M.: Kopona-Bek, 2014. - 368 c.

4. Kykos, K. I'. MozgenpHOE NpoeKTHpOBaHUE BCTpanBaeMbIx cucteM B LabVIEW (+
DVD-ROM) /K.I'. XKykog. - M.: IMK IlIpecc, 2011. - 688 c.

5. HmnaroBa, O. P. Meronosoruu M TEXHOJOTMM CHUCTEMHOIO IPOEKTHUPOBAHUS
nHpopmanmonHsix cucreMm / 3.P. Umarosa, FO.B. Mnatos. - M.: ®aunTa, 2013. - 256 C.

6. Loy, A. Jlornyeckoe MpoeKTUpOBaHKUE onepanoHHbIX cucteM / A. [oy. - M.: Mup,
2013. - 360 c.

7. FOpkesuu, E. B. Beenenue B Teoputo unpopmannonusix cuctem / E.B. FOpkeBuu. -
M.: I'pynma UJIT, 2013. - 272 c.

8. Spoukun, B. bezonacHocTh MHPOPMALMOHHBIX cucTeM: MOHOTD. / B. SIpoukun. - M.:
Ocp-89, 2015. - 320 c.

5.3. [lepuoauveckue M31aHus:
1. https://www.computerworld.ru/
2. https://www.ixbt.com/

6. MerToanueckne yKka3zaHusi Ui OOYYalOIIMXCH 1O OCBOEHHUIO
AUCHUILIUHBI (MOIYJIs1)

MeTtoauyeckue peKOMeH/IallMHU NPenoJaBaTe/IsiM H CTyAeHTaM
10 COCTABJIEHUIO ¥l BHINOJHEHUIO JIA00PATOPHBIX 3aaHUI

Bce naGopartopHble 3amaHus MPEOOJararoT HalMCaHUE, OTIAaJKy W TECTHPOBAHUE
IporpaMMbl Ha OJIHOM U3 S3bIKOB BBICOKOTO YpOBHsSI pabOTHl € 3afadyaMu pa3paboTku
nporpaMmMHOTO obOecrieueHus. TpeboBanus K mporpamme: HHGOpMAIHMS O pelraeMon 3aaade
3alpamBaeTcs B JMAJIOTOBOM pEeXHMMeE, MporpaMma J0/DKHA OBbITh ONTHMAallbHA MO 00BEMY
BBIUMCJICHUM (ITOBTOPHBIE BBIUMCIEHMSI TMOJIYYEHHBIX paHee BEIMYMH HEJAONYCTUMBI) U IO
0o0beMy MaMsATH (HampuMmep, B UTEPALMOHHBIX METOJaX B MaMATH COXPAHSIOTCS TOJBKO Te
YIEHBI OCJIE0BATEIbHOCTH, KOTOPBhIE HEOOXOUMBI JJIs €€ MPOJI0JIKEHNUS).

TpeboBanust Kk mMOIOOPY TECTOBBIX MPHUMEPOB: MPOCTOTA, OTCYTCTBHE 3aMETHBIX
BBIUMCIUTENbHBIX IOTPEUIHOCTEN U, €CIH BO3MOXHO, OTCYTCTBHE MTOTPEIIHOCTH METO/A, B TO KeE
BpeMsl TECTOBBbIE NPUMEPHl JOJKHBI 001agaTh OOIIHOCTBIO, JOCTATOYHOW MJIsi TPOBEPKHU
aJIrOpUTMa BO BCEX BO3MOKHBIX CUTYaIUsX.

HenocpencTBeHHO Ha J1abOpaTOPHBIX 3aHATUAX CTYACHTHI MONYYaroT OT IpernojaBaTens
WHIVBUAYAJIbHOE 3aJlaHu€ 10 KOHKPETHOMY YHCICHHOMY METONy, HUIIYT IPOTrpPaMMY,
OTJIQXKHUBAIOT U TECTUPYIOT €€ MO KOHTPOJIEM MPENo1aBaTesl.

Bosbmiass 4acTh J1a0OpaTOPHBIX 3aJaHUN NPUXOJUTCS HAa CaMOCTOSTEIbHYIO paloTy:
M3Yy4YEeHHE TEOPEeTUYECKOro Marepuayia 1Mo KOHCIEKTaM JIeKIUH W [0 OCHOBHBIM HCTOYHHMKAM
JUTEpATyphl, pa3paboTKa aaropuTMa MPOrpaMMHON peanu3alliil MeTo/a, OTJa/Ka MPOorpaMMbl
Ha KaKOM-JIHOO S3bIKE€ BBICOKOTO YpOBHS (IOJOOpP TECTOBBIX NPUMEPOB TAKXKE BXOJIUT B
CaMOCTOSITENIbHYIO padoTy).

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE YUeOHOro Marepuaia.

WnauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3AaUU OOyUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM U O00yYaroIlMMCS WHBAJIUIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSI.



/. llepeyeHb HHG(POPMALMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX IPH

OCYyIIeCTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCCa MO JUCHUIINHE (MOTYJIIO)
7.1 TIlepeyeHb UHGPOPMANUOHHO-KOMMYHHUKAIMOHHBIX TeXHOJOTHI Bo3MmoxxHO
KOHCYJIbTUPOBAHUE I10 AIEKTPOHHOM MOYTE.

7.2 Hepeqenb JUIONECH3UOHHOI'0 H CBOﬁO}IHO pacipocrpansieMoro IporpaMmMmHoOro

odecrneyeHus
1. OC Windows
2. MS Excel
3. MS Word

7.3 IlepedyeHb coBpeMeHHBIX MPOdecCHOHAIBHBIX 023 JaAHHBIX 1 HHGOPMAITMOHHBIX

CIIPaABOYHBIX CUCTEM

1. Dnexkrponnas 6udaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepuaIbHO-TeXHHYECKOe o0ecnevyeHue 1Mo JUCHUILTUHE (MOYJII0)

Ne Bun pa6or

HaumeHoBaHue yuyeOHOM ayJUTOPUH, €€ OCHAILIEHHOCTh
000pyIOBaHUEM U TEXHHUYECKUMU CPEICTBAMHU O0yUYEHUs

1. Jlex1IMOHHEbIE 3aHATHS

JIeKIMOHHAas ayIuTOpuUs, OCHAILEHHas NPEe3eHTAlUOHHON
TEXHUKOHN (mpoexktop, KOMIBIOTEP/HOYTOYK) 51
COOTBETCTBYIOIIUM IporpaMmMHbIM obecnieueHueM (110).

2. JlabopaTopHbIe

JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELHUAIU3UPOBAHHON

3aHATUA MeOenpl0 M TEXHUYECKMMH  CpEICTBaMH  O0Oy4eHHUs
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IPOTrPaMMHBIM

obecnieuenuem (I10).
3. CamocrosTenbHas Kabuner 1 camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
paboTta KOMIIBIOTEPHON TE€XHMKOW C BO3MOYKHOCTBIO TOJKIIOYECHHS K

cetn «lHTEepHeT», mporpaMMol 5KpPaHHOIO YBEIMYEHUS U
00€CTeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.



http://www.elibrary.ru)/

