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1 Henu u 3axa4mn u3ydeHus TUCHUILTAHBI (MO1YJIs1)

1.1 Ileab ocBOEHUA TUCHHUILIUHBI
Henn wu3ydeHus OUCHUTUIMHBI

paMKax KOTOpOM MpEenojgaércs
OXBAaThIBAIOT  TEOPETUYECKUM,

OIIPCACIICHBI

JeSTeTLHOCTH MOr0TaBINBaeMoOro OaKkamsaBpa.

Hucuuruinnaa b1.B.JIB.05.01 «Metononoruu pa3paboTKu MPOrpaMMHOTO 00eCrieueHUs»
MMEeT CBOCH IEJbI0 M3YYCHHE OCHOBHBIX MOJIEJCH, 3TaloB, METOJOB W TEXHOJIOTHUH
UCHOJIb3YEMBIX IpU pa3paboTke mporpammuoro obecrneuenus (I10) nu napopmMannoHHbIX

cuctem (UC).

1.2 3agauu AUCHUIITAHBI

HAay4YuTb IIPOBOJUTH O6CJ'I€I[OBaHI/I€ HpC)IMeTHOI\/’I 00J1aCTU H  BBIIIOJIHATH

(bOpMaJ'II/BaI_II/IIO MaT€puraioB 06CJ'I€,I[OBaHI/I5I C LOCJIbIO pe€aiu3dallii IIPOCKTa IIO

co3manuro 110;

M paBpa6aTI)IBaTI) KOHICIITYAJIbHYIO MOJC/Ib U BI)I60p MCTOAOJIOIHU AJIA HpHKHaHHOﬁ

obOmactu;

.
I10;

b I/ISY‘-II/ITB METOObI
oTpeOHOCTEH;

HAay4UTb BI>I6I/IpaTB HHCTPYMCHTAJIBHBIC CPEACTBA U TCXHOJIOTUH IIPOCKTHPOBAHUA

aHanM3a OpPUKIaAHOW  0o0nmacTv, WH(POPMALMOHHBIX

M OBJIaJICTh HaBbIKaMU p33pa60TKI/I W BHCAPCHUA HO,

®  JaTh NPEACTaBIEHUE M0 COBPEMEHHBIM TEXHOJIOTHAM pazpadotku I10.

1.3 MecTo qucuunainHbl (MOIyJisl) B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
Jucrtummmaa b1.B.JIB.05.01 «Metoaonoruu pa3pabOTKH MPOrPaMMHOTO OOECTICUEHUS
OTHOCHUTCS K YacTd, (opMHpyeMOl y4aCTHUKAMH OOpa30BATENbHBIX OTHOUICHUH AMCIMITUHBI
o BeIOOPY biioka «Jluctumiuas! (Moayn)" yaeOHOTO T1aHa.

1.4 IlepeyeHb MJIAHMPYeMbIX Pe3yJbTaTOB O0Oy4eHHMsl IO JMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbI

W3ydenne qaHHON yueOHON AUCUIUIUIMHBI HAMPaBIECHO HA (OPMUPOBAHUE Y O0YUAFOIIUXCS
npodeccuonanbabx Komnerenui [1K-1, TTK-5

KOI[ 1 HAMMCHOBAHUC I/IHHI/IKaTopa*

Pe3yJ'H>TaTBI 06y‘I€HI/I$I IO JTUCHHUIIIMHE

IIK-1 CnocodeH neMOHCTPUPOBATHL 0a30Bble 3HAHHMA MATEMATHYECKMX M €CTECTBEHHBIX HAYK, OCHOB
NMPOrpaMMHPOBAHNA M HMHPOPMAIMOHHBIX TEXHOJOTHI

ITK-1.1. 06.001A
Pa3pabotka 1 oT/1azKa MPOrpaMMHOTO KOfa

3HaeT

6a30BbI MaTeMaTHYeCKMH U aIrOPUTMUYECKUN ammapar
CBSI3aHHBIN C NMPUKJIaJHOI MaTeMaTUKOW, MH(POPMATHKOM 1
paspabotkoii [10;;

ymeeTt
BBIMOJIHATh CTAHJApTHBIC JAEUCTBHS, pelaTb THUIIOBBIE
3aJayl C YYEeTOM OCHOBHBIX IIOHATHH M  00mHX
3aKOHOMEPHOCTEH, (OPMYIUpPYEMBIX B paMKax O0a30BBIX
JUCLUIUIMH MaTeMaTHKH, MH()OPMATHKH W €CTECTBECHHBIX
HayK;

BJIaJgeeT
HaBbIKAMH PCIICHUA TPAKTUYCCKUX 3alad, 0a30BBEIMHU
3HaHHA €CTECTBEHHBIX HAYK, MATEMATHKHU U I/IHCbOpMaTI/IKI/I,

rOCyAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHIapPTOM BBICIIETO TPO(dECCUOHATBEHOTO0 00pa3oBanus. Llenn u3ydeHus AUCIUTLTTHBI
cootHeceHa ¢ obmmmu 1ensmu OOIl BIIO mo nHampaBieHHIO U CHEHMUANTBHOCTH, B
TUCHUIINHA. 3aJadyd  M3y4YeHHUS JAUCIUIUIMHBI
MO3HABATENbHBI M  MPAKTUYECKUH  KOMIIOHEHTHI




KoJ1 1 HaUMCHOBAHUE WHMKATOPa™ PesynbraThl 00yYEeHUS IO AUCIUILIHNHE

CBA3aHHBIMH C

MIPUKJIATHON MaTeMaTHKOH, HHQOPMATHKONH U pa3paboTKOMH
3(0)

IIK-5 Cnocoden mncmob30BaTh COBPeMeHHbIEe MeTOAbl Pa3padoTKH M peaju3alud KOHKPEeTHBIX
AJITOPUTMOB MaTeMAaTHYECKHX Mojesiell Ha 0a3e SI3BIKOB MPOrPaAaMMHPOBAHUS M NMAKETOB NMPHKJIATHBIX
NMPOrpaMM MoOJeTHPOBAHUS

HNIIK-5. 40.011. ITpoBenenne Hay4yHO- 3HaeT
HCCIICA0BATCIIbCKHUX U ONIBITHO-KOHCTPYKTOPCKUX METOAbI MaTEMAaTHUYICCKOIo u AJITOPUTMHUYICCKOT'O
pa3paboTOK MO OTAEIBHBIM pa3JieliaM TeMBI MOJICTIMPOBaHMSI TP PEIICHUH  TEOPETHYECKHX U
MIPUKJIAJIHBIX 33]1a4, CBA3aHHBIX ¢ pa3pabotkoit 10
ymeer

NOHMMaTh W MPHUMEHATh Ha IIPAKTHKE KOMIIBIOTEPHBIE
TEXHOJIOTUH JUISl PEIIeHNs] Pa3IMYHBIX 3a]a4, CBA3aHHBIX C
paspabotkoii [10;

BJaJeeT

METOJaMH  MaTeMaTHYeCKOro M alrOpUTMHUYECKOTO
MOJICTUPOBAHMSL  NPU  PELICHHH  TEOPETUYECKUX  H
MIPUKJIAAHBIX 33124, CBA3aHHBIX ¢ pa3pabotkoii [10

Pesynbratel 00y4yeHMs] 1O AMCLUMIUIMHE JOCTUTAIOTCS B paMKax OCYILIECTBJICHUS BCEX
BUJOB KOHTAaKTHOH M CaMOCTOATENbHOW paboThl O0OyyaromMXcsi B COOTBETCTBUU C
YTBEP>KIACHHBIM YYEOHBIM IJIAHOM.

Wnaukatopel  JOCTH)KEHUS KOMIIETEHLUH  CUMTAOTCd  CHOPMHPOBAHHBIMU  IpU
JOCTHKEHUH COOTBETCTBYIOLINX UM PE3yJIbTaTOB O0yUEHHUS.

2. CTpPyKTYpa U cojiepKaHue TUCUUIINHBI

2.1 Pacnipenesienne Tpy10éMKOCTH JHCIMILINHBI 0 BUAAM PadoT

OOmast Tpyao€MKOCTh JTUCHMIUIMHBI cocTaBiusieT 3 3a4d. en. (108 wacoB), wux
pacrpe/esneHue 1o BuaaM padoT NPeICTABICHO B TAOIHIIE

(Ons cmyoenmog ODO)
Bun yueOHoM paboThI Bcero CemecTpbl
4acoB (gackl)

7

KonrakTHasi padoTa, B TOM YHCJIe: 44 3 443

AyauTopHbIe 3aHATHSA (BCEro):

3aHgaTHs JIEKIIMOHHOTO TUIIA 14 14

JlaGopaTopHble 3aHATHUS 26 26

3aHATHS CEMUHAPCKOTO TUIIA (CEMHUHAPBI,

IPAKTUYECKHE 3aHSTHSI)

Nuasi koHTaKTHas padoTra:

KonTpons camoctostenpHoi pabotsl (KCP) 4 4

[Tpomesxytounas arrecranus (MKP) 0.3 0.3

CamocrosiTejibHAsi pab0oTa, B TOM YHCJIe: 28 28

ITpopaboTka ydeOHOTO (TEOPETHIECKOT0) MaTepHaia 18 18

[TonroToBKa K TEKyIHieMy KOHTPOJIIO

KonTpoan: 35,7 35,7

IToaroToBKa K 3K3aMeHY

OO01mas TpyJ0eMKOCTh dYac. 108 108

2.2 CTpyKTypa IMCHUILIHHBI
Pacnpenenenne BuoB yueOHOM pabOThI M UX TPYJOEMKOCTH O pa3ienaM AUCIUTUTNHBIL.



Pazennl (TeMbl) TUCHUIUIAHBL, H3y4YaeMble B 7 cemecTpe (ouHast popma)

KonmnuectBo yacoB
AynutopHas Breay T
No HaunmenoBanue pazzenos (Tem) Beero ypa60Tr;1 ;)56}:21
J | 113 JP | CPC
1 2 3 4 5 6 7
1 DBoIONMS HHPOPMAIIMOHHBIX CUCTEM U 3 5 i 2 4
" |mporpamMMHOro obecneueHus
2. | Ku3HEHHBIH UK MPOTPAMMHOT0 00ECTICUCHHS 10 | 2 - 4 4
3. |SI3pIKHM M TEXHOJIOTUH NMPOTPAMMHUPOBAHUS 10 | 2 - 4 4
4.  |TexHOJOTMM CTPYKTYPHPOBAHUS MHPOPMALIUU 10 | 2 - 4 4
5 Mertooorust mporpaMMUpPOBAHHSI CUCTEM XPaHESHUS 10| 2 i 4 4
uHpopMauu
6 [IporpamMmmMHOe obecrieueHue sl HOCTPOSHUS 101 2 i 4 4
" |pacmpeneneHHBIX HH(POPMALMOHHBIX CHCTEM
TexHoIornK MapauIeIbHOrO MPOrpaMMHUPOBAHUS 10 | 2 - 4 4
UTOI O no pazoenam oucyuniunvl 68 | 14 - 26 28
KonTpons camoctostenpaoi padotsl (KCP) 4
[Tpomesxytounas arrecranus (MKP) 0,3
IToAroToBKa K TEKyIIeMY KOHTPOJIIO 35,7
OO6m1ast TpyAOEMKOCTh MO JUCITUTIINHE 108 | 14 26 28

[Tpumeuanue: JI — nekmuu, 13 — mpaktudeckue 3aHsATus / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camocTositenpHast paboTa CTyJeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHHIIHHBI
2.3.1 3anqaTusa JeKIUOHHOI0 THIIA

®dopma
HanmenoBanue
No Coneprkanue pasjena (TeMbl) TEKYIIEeTo
pasznena (Tembl)
KOHTPOJISI
1 2 3 4
1. [OBomouus [Tonsatue «unpopmannonnas cucrema» (MC). JIP
uHpopManmonubix  (Jrtansl pazsutus UC u I[10. IIponeccsl, Ortuet no
CHUCTEM U obecneunBaromue padoty MC. OcHoBHBIE cBOiCTBa |1a00paTOPHOI
IPOrPaMMHOTO NC, ux crpykrypa u coctaB. OOecnieunBatomue 1 |padote:
obecrieueHus ¢ysHkunonanbHble noacucteMsl MC. Texnuueckoe, |10 KaKAOMY
MaTeMaTHYeCKOe, POrpaMMHOE, THPOPMALTUOHHOE, [METOLY
OpPraHMU3alMOHHO-METONYECKOE U ITPABOBOE CTYJIEHTBI
obecnieuerne coBpeMeHHbIX VC. [Tpuniums pa3pabaTbIBarOT
co3nanus u npoektupoBanus MC. DBomronus aITOPUTM
IIPOrPaMMHOT0 OOECTIEUEHUS U €€ CBS3b C pelieHus
pazButuem NC ONPEETICHHOTO
KJiacca 3ajad,
pean3yroT 3TOT
aJITOPUTM
IIPOrPaMMHBIMH
CpeliCTBaMH,
TECTUPYIOT €T0
paboty u
IIPEJCTaBIISIIOT




OTYCT

MPEToAaBaTelio.
JKuznennsiii muka  |OCHOBHBIE METO/I0JIOTHN Pa3pabOTKH JIP
IIPOrPaMMHOT0 nporpaMMHoOro obecrieueHus: kackaanas, V-Model, | Otyer o
obecrieueHus WHKpeMeHTHas moaenb, RAD-monens, Agile Model, [maGopaTopHoit
UTEpALMOHHASI MOJEIIb, CIUpaIbHAsl MOJEIb. pabore:
3HAKOMCTBO C OCHOBHBIMHU ATAallaMH KU3HEHHOTO |10 KaXKIOMY
[IUKJIa TPOTPAMMHOTO 00eCIIeUeHUsI: METOly
IJIaHUPOBaHUEM, aHau30M TpebdoBanuii (TDO, T3), [cTyaeHTHI
IIPOEKTUPOBAHUEM, peau3alieil, BHEIPEHUEM U |pa3palaThIBalOT
skcruryaranueil. CoctaB U coJepKaHUE MPOCKTHBIX |AJITOPUTM
paboT Ha pa3IMYHBIX dTanax >KM3HEHHOTO UK.  |[peIleHus
OIpeIeNIEHHOTO
KJjlacca 3aJad,
pealin3yIoT 3TOT
AJITOPUTM
MIPOTrpaMMHBIMU
CpelICTBaMH,
TECTUPYIOT €ro
paboty u
IIPEJICTaBISIOT
OTYeT
IIPENnoAaBaTelIio.
SI3bIKM 1 O030p COBpeMEHHBIX S3bIKOB MTporpamMmmupoBanus, |JIP
TEXHOJIOTHH KJaccuuUKalys U CPaBHUTEIIHHBINA aHAIIN3 Otuer no
IpOTrpaMMHUPOBaHUs |HauboJIee pacIPOCTPAHEHHBIX SA3BIKOB nabopaTopHOi
nporpaMMmupoBanusi. OCHOBHbBIE TapaUTMbl pabore:
MPOrpaMMUPOBAHUS (MMIIEPATUBHOE 0 KaXKJIOMY
IporpaMMupoBanue, JlekiiapaTuBHoe METOly
IpOrpaMMHpPOBaHUE, 00 BEKTHO-OPUEHTUPOBAHHOE  |CTYAEHTHI
MporpaMMUpOBaHue, GyHKIIMOHAIBLHOE pa3palaThIBatOT
MPOrpaMMHUPOBAHKE) U UX CPABHUTEIHHBIN aHAIIN3. |AJITOPUTM
AHanu3 cdep npuMeHeHus Hanbosee peleHus
pPacpOCTPAHEHHBIX SI3IKOB IPOTPAMMHUPOBAHUSA.  |ONPEAEIEHHOTO
Knaccudukanus u cnenudrika npuMeHeHus s3bIka |Kjacca 3ajad,
nporpamMmMupoBanus Python pean3yroT 3TOT
JITOPUTM
MIPOrPaMMHBIMH
CpellCTBaMH,
TECTUPYIOT ETO
paboty u
IIPEJICTaBIISIOT
OTYeT
IIPENOAABATEIIIO.
TexHonmornu XpaHeHue u 0OMEH CTPYKTYpPUPOBaHHOM JIP
CTPYKTYpHUpOBaHUS |MHOpMalKei B BUJIE TOKYMEHTOB WK cooOrieHuit.| OTder no
nHpopmanuu dopMaThl IpeICTaBICHUS TIEPEHOCUMOM nabopaTopHOH
CTpYKTypupoBaHHOU nHPOopManuu. CpaBHEHHE pa0ore:
Pa3IMYHBIX TPUHIIUIIOB IPEICTABICHUS M0 KaXKJIOMY
CTPYKTYypUPOBAHHON HH(POPMAINH: 3aKPBITHIEC U METOy
OTKpBIThIE (OpMaThl, OUHAPHOE U TEKCTOBOE CTYJICHTBI
MIpeJICTaBICHIE TaHHBIX. Y HUBEepcallbHbIe (pOpMaThI [pa3pabaThiBalOT




XpaHEeHUsI CTPYKTYPHPOBAHHON MH(POPMALTUT
(pa3metku nokymeHnToB): CSV, XML, HTML
(XHTML), JSON. A3bik pazmeTkn XML: ocHOBHbIE
MPUHIUIBI TOCTPOCHUS U Cclielu(uKa
ucnoib3oBanus. [loctpoeHue cxemsl TOKyMEHTa ¢

AITOPUTM
pereHus
OTIPENIEIIEHHOTO
KJiacca 3ajad,
peann3yroT ATOT

nomotipio XML DTD unu XML Schema. HTML  |anroputm
(XHTML) - otimuue ot XML, cnienuuka IPOTPAaMMHBIMHA
ucnosybp3oBaHus. opmar npencTaBiIeHus CpelICTBaMU,
CTpyKTypupoBaHHoil uHopmaryu JSON: TECTHPYIOT €r0
MPUHIUIBI TOCTPOCHUS, crieu(prKa paboty u
HCIOJIb30BaHUS. [IPEJICTaBISIOT
OTYeT
IIPEnoaaBaTelio.
Merognonorus O0630p TexHOJIOTUI XpaHeHHs JaHHbIX: ¢aiioBbix  |JIP
nporpaMMupoBanus cuctem, pensunoHHbix CYBJl, OLAP, Data Otuer no
CHUCTEM XPAHEHUS Warehouses, e pensiiponssix (“NoSQL”) 6a3 nabopatopHoit
uHbopManuu naHHbIX. CpaBHUTENbHBIN aHau3 U 001acTu pabore:
IIPUMEHEHHUS Pa3IMYHbIX TEXHOJIOTUNA XpaHEHUs 10 KaKJIOMY
nHpopmanru. O030p OCHOBHBIX BUJIOB HE METOLY
PENAUOHHBIX 0a3 JaHHBIX: XPAHUIUI «KITFOY- CTYJIEHTBI
3HaYEHUE», XPAaHWINIIE CEMENUCTB KOJIOHOK, pa3pabaTbIBatoT
JIoKyMeHTO-opueHTHpoBanHas CYB/], 6a3 JaHHBIX |aaropuTM
Ha ocHOBe rpadoB. CpaBHUTEIIbHBIN aHATN3 U pereHus
00J1IaCTH MPUMEHEHHsI HE PEJSILIMOHHBIX 0a3 OIIPEEIIEHHOTO
JAHHbIX. KJiacca 3ajad,
pealin3yroT 3TOT
aJITOPUTM
IPOTrpaMMHBIMU
CpelICTBaMH,
TECTUPYIOT ET0
paboty u
IIPEJICTaBIISIOT
OTYeT
IIPENOAABATEIIIO.
[IporpammHuoe 3HAKOMCTBO C Pa3JIMYHBIMH KJIaCCaMH JIP
o0ecrieueHue ais MH(POPMAIIMOHHO-aHAIUTHYECKUX CUCTEM. Oruer no
MOCTPOCHUS Texnonoruu Data Mining. TexHomoruu anaimsa nabopaTopHOH
pacnpeesIeHHbIX OonpuIx 00beMoB NaHHbIX (Big Data): mpuunnsr  |pabore:
MH(GOPMALIMOHHBIX  ([BOZHUKHOBEHUS, OCHOBHbIE OCOOEHHOCTH M0 KaXKJIOMY
CUCTEM (YHKIIMOHMPOBAHUS U crielM(uKa co31aHUSL METOly
npuiokeHnid. CpaBHUTENIBHBIN aHAIN3 Pa3IUYHbIX |CTYIECHTHI
MOJIX0/I0B K aHAJIM3y 3HAYMMOM HH(pOpMaIMU: OT  |pa3padaThIBAIOT
MIOCTPOEHHUS CUCTEM OTYETOB J0 AITOPUTMOB aJITOPUTM
MamuHHOTrO 00y4yeHus. OCOOEHHOCTH MOCTPOCHUS  |pEeIIeHUs
MH(OPMALIMOHHO-aHAITUTUYECKUX CUCTEM C OTIpeIeIEHHOTO

MIPUMEHEHHEM aJITOPUTMOB MAIIUHHOTO O0YYEeHHUS.
OcHOBHBIE 3Tanbl CO37aHusI HH()OPMAITMOHHO-
AHATMTUYCCKUX CUCTEM C MCIIOIL30BAHUEM
AITOPUTMOB MAIIMHHOTO O0YYEHUS.

KJacca 3ajad,
pean3yIoT ATOT
AITOPUTM
IpOrpaMMHBIMU
Cpe/CTBaMH,
TECTHPYIOT €ro
paboty u




HPEICTABIISIOT
OTYeT

IIPENoAaBaTelIio.
7. |Texnonorum IIpyu4uHBl pa3BUTHSA TEXHOJIOTUN napajuieapHoro  |JIP
napajuieIbHOTO nporpamMmmupoBanus. CoBpeMeHHOE anmnapaTHOE Otuer o
IporpaMMHUpPOBaHus |oOecnieueHue, 3akoH Mypa 1 akTyaJbHOCTb nabopaTopHOI
TEXHOJIOTHIl MapaieIbHOrO IpOrpaMMUpOBaHus.  [padore:
OrpanuyeHus B pealn3aiuy HapasieabHbIX 10 KaXI0MY
BBIYHCJICHMIH, 3aKOH AMaa. METOly
CriocoObl CHHXPOHU3AIUH [1APATIETBHOTO CTYJICHTBI
B3alMO/JICHCTBUS: B3aUMO/IEHCTBUE Yepes pa3pabaTbIBatoT
paszzaensieMylo NaMsaTh, B3aUMOJICHCTBUE C AITOPUTM
MOMOMIbIO NIepeaaun coodmenuit. [lognepxka pemeHus
napaiebHbIX BEIUMCICHHU HA YPOBHE OIIPEEIIEHHOTO
OTIEPAIIMOHHBIX CUCTEM: IIOTOKH U MPOLIECCHI. KJ1acca 3a/ad4,
[Tonnepsxka napayjieNbHbIX BEIUUCICHHUM HA YPOBHE |peaIu3yIoT 3TOT
OHUOJINOTEK, S3BIKOB MTPOTPAMMHPOBAHUS H UX IITOPUTM
uHpacTpyKTypbl. HU3KOypOBHEBbIE U POrPaMMHBIMH
BBICOKOYPOBHEBBIC a0CTPAKIIUU JUTs TAPAJIICIIBHON  |CPEICTBAMH,
00pabOTKHU JaHHBIX, MOJIENb PACIIPEICIICHHBIX TECTUPYIOT €ro
BBIYKCIICHUI map-reduce. paboty u
HPECTaBISAIOT
oTYeT
IPEroIaBaTelIio.
2.3.2 3aHATHSA CEMHMHAPCKOTO THUIIA
He npenycmoTtpensl
2.3.3 JlaGopaTopHble 3aHATHUS
dopma
Ne HanmeHnoBanue 1abopaTopHbIX paboT TEKYIIETo
KOHTPOJIS
1 3 4
1. |Texunuueckoe, MaTeMaTHYECKOE, MPOTPAMMHOE, UH(POPMAIIHOHHOE, Otuer o
OpraHU3al[MOHHO-METOANYECKOE U NTPaBOBOE 00ECIIEYEHNE COBPEMEHHBIX | J1a00paTOpHOM
ncC. pabote
2. |[Tpunnmne! co3nanus u npoektupoBanus NUC. Oruer no
nabopaTtopHoi
pabote
3. |3HaKOMCTBO C OCHOBHBIMH dTallaMH )KH3HEHHOTO ITUKJIa TPOTPAMMHOTO Otuer o
o0ecrieyeHusl. 1abopaTOpHOit
pabore
4. |CoctaB u cofiep>kaHue MPOEKTHBIX pabOT Ha Pa3IMYHBIX dTarax Otuer o
JKU3HEHHOTO IUKJIA. nabopaTopHOI
pabote
5. |Anamm3 chep npuMeHeHHUsT HanboJiee PacpOCTPAHEHHBIX S3BIKOB OtyeT mo
POrPaMMHUPOBAHUS. 1a0opaTOpHOIt
pabore
6. |Kmaccudukanms u crienupuka IpUMEHEHHUS SI3bIKa TPOTPAMMHUPOBAHUS Ortuer o

Python

nabopaTtopHoit




pabote

7. |IToctpoenue cxembl fokyMeHTa ¢ nomouibro XML DTD mwin XML Otuer no
Schema. HTML (XHTML) - otnuume ot XML, crienudrka 71abopaTOPHOI
MCTIOJIb30BaHUSI. pabote

8. |dopmart nmpencraBiieHus CTPyKTypupoBaHHOH nHpopmarmu JSON: Ortuer o
MIPHUHIIUTIIBI IOCTPOEHUS, Crieln(UKa UCIIOIb30BAHUS 1abopaToOpHOit

pabore

9. |CpaBHHTENBHBINH aHATU3 U 00JACTH IPUMEHEHHUS PA3TUYHBIX TEXHOIOTUN Otuer o
XpaHeHus: ”HpOpMaIuu. nabopaTtopHoit

pabote

10. |O630p OCHOBHBIX BHIOB HE PEISIIUOHHBIX 0a3 JAHHBIX: XPaHUIHIIL] Otuer no
«KITIOY- 3HAYCHUE. 1abopaTopHOit

pabore

11. [Texnonoruu Data Mining. Oruer no

1abopaTopHOit
pabote

12. |Texnonmoruu aHanusa 6onpiux o0beMoB MaHHBIX (Big Data). Otyer no

nabopaTtopHoi
pabote

13. |[Toxnepxka mapayuieTbHBIX BEIYUCICHUH HA YPOBHE ONEPAI[IOHHBIX Otuer o
CUCTEM. nabopatopHoit

pabore

3amuTa nmaboparopaoit padotsl (JIP), BermonueHue kypcosoro mpoekra (KIT), kypcoBoit
pabotel (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), manmucanue pedeparta (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 IIpumepHas TeMATHKA KyPCOBBIX padoT (MPOEKTOB)

KypcoBbie paboThl He MTperyCMOTPEHbI

2.4 TlepeyeHb y4eOHO-METOAUYECKOI0 o0eceyeHusi JJIsi CAMOCTOSITeIbHON PadoThI
o0yyarommxcst o JMCHUILIHHE (MOYJII0)

Buxg CPC

[Tepeuenpb yueOHO-METOAMUYECKOTO 00ECTIEUeHHS JUCIUTUINHBI
10 BBIIIOJTHEHUIO CaMOCTOSITENIbHOM paboThI

N3yueHne neKIMOHHOTO
Marepuana;
ITonroroBka oruera 1o
nabopaTopHoi paboTe;
IToaroToBka K 3K3aMeHy .

ot 14.06.2017 r.

MeTtoauueckre peKoOMEeH1alluu 110 OpraHu3aluu
CaMOCTOSITENILHOM pabOThI CTYIEHTOB, YTBEPKIEHHBIE Kadeapoii
BBIYUCIIUTENIFHOW MaTeMaTHKH U UHPOPMATHUKH, TpoTokoa Ne 14

Y4eOHO-METOAMYECKNE MaTepHalibl Il CaMOCTOSITENIbHON pPadOThl 00yYaroIIMXCs U3
Yrcila UHBAJIM/IOB U JIML C OTPaHMYEHHBIMH BO3MOKHOCTAMU 3710poBbsi (OB3) mpenocrasnsores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3J0OPOBbS U BOCIIPUATHS UH(POpMALIUU:

Jlist T ¢ HapyIIEHUsIMH 3pCHUS:

— B I€YaTHOW (hopMe YBEIMICHHBIM HIPUPTOM,
— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B mieyaTHoOU popme Ha si3bike bpaiins.




JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B mieyaTHoi opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIME OTIOPHO-/IBUTATEIBHOTO amiapara:

— B mieyaTHo hopme,

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayuodaiiina.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHMHICHTA
oOyyJaronmxcs.

3. O6pa3zoBaTesibHbI€ TEXHOJIOTUH

CoueraHue TpaJUIUOHHBIX O00pa30BaTENbHBIX TEXHOJOTMH B (opme JeKuud u
J'Ia60paTOpHBIX pa60T. HpI/IMCHﬂIOTCH KIIACCUYCCKUEC MCTOABI, TAKHC KakK YCTHBIﬁ OoIIpocC,
IMCBMEHHBIA OIPOC, KOHTPOJBbHAsA, TAK W WTEPATHBHBIE METOJBI: IPYIIIOBOM KOHTPOJIb,
JAUCKYCCHH, KOJIJIOKBUYMBI.

Kaxplil CTyIEHT BBICTYNAET C JIOKJIAIOM 10 OJHOW M3 TEM MPOrpaMMbl Kypca, a TaKKe
OTYHUTBHIBACTCA Hy6J'II/ILIHO 10 PCHICHHUIO 3a4av, MPCAJIOKCHHBIX B KauCCTBC CaMOCTOSITEIILHOU
paboTel. Mcnonb3yroTes AeKIUsI-BU3yaTu3aus, MpoOIeMHas JICKIIHS.

B X0A4C IMPAKTHYCCKUX 3aHATUN npeanojaracTcsa HCIOJIb30BAaHUEC KOMIIBIOTCPHBIX
TEXHOJIOTUH TaKXKe JJIA HpCSCHTaHI/Iﬁ o MarcepuajiaM IAOKJIaao0B. I/IHTCpaKTI/IBHOCTI) Imogavuyun
MaTepuraja 1o AUCHUIUIMHE IIPEATIoJIaract HE TOJBKO B3aHMOﬂeﬁCTBHﬂ BUJla «IIpe€rioaaBaTeiib -
CTYJIEHT» U «CTYJEHT - IIPEIOAABATENb», HO U «CTYAEHT - CTYJICHT).

I[I/ICKYCCI/UI. Bo3MokHOCTE AUCKYCCHHU NPCANOIaracT yMEHUC BbICKA34aTh COGCTBCHHyIO
UJICI0, NIPEMIOKUTh CBOM MYyTh pPEUICHUs, apTyMEHTUPOBAHO OTCTAaMBATh CBOKO TOYKY 3pPEHMI,
CBA3HO H3j1aratb MBbBICIIH. CTYI[GHTH.M npeajaracTcsa MnpoaHaJIU3UpOBATbL BAPHAHTHI PCHICHUA,
06CYI[I/ITI) JOKJIad, BBICKA3aTh CBOE MHCHHE.

HpC3CHTaI_[I/I$I. HpI/IMCHCHI/Ie Ha 3aHATHU KOMIIBIOTCPHBIX TCXHOJIOT UHA TI03BOJIACT
CTyYACHTaM BBICTPOUTH CBOM JOKJIaAbl C IMPUMCHCHUCM Fpa(l)I/ILIeCKI/IX IIaKETOB U HWHBIX
I/IH(bOpMaI_II/IOHHLIX PECYpPCOB IJIsI JOCTHUIKCHUSA OombIIEH HarisIIHOCTHU U3JIaraCMoro Marepuajia
M KaK CJIEJICTBHE 00JI€€ IMOTHOTO M ITyOOKOTO MOHUMAaHHUS HOBBIX 3HAHUH.

I[JISI Jial ¢ OrpaHUYCHHBIMU BO3MOJKHOCTAMU 3OO0OPOBBA MPCAYCMOTPCHA OpraHU3alnsd
KOHCYJIBTAllUH C UCIIOJIb30BAHUEM HIEKTPOHHOM MOYTHI.

14. OueHouyHble M METOANYECKHE MATEPUAJIBI
4.1 OueHouyHble cpeAcTBA s  TeKyHIero KOHTPOJISI  YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu

OrneHouHble CpejicTBA MpeaHa3HAueHbl IS KOHTPOJIS M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHUIM 00ydaromuxcsi, OCBOMBIINX Mporpammy yuebHoi aucruminael b1.B.J1B.05.01
«MeTtononorun pa3paboTKH MPOrpaMMHOT0 00ECTICUEHHUS».

OneHouHbIE CpeACTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalbl ISl IPOBEACHHS TeKYIIero
KOHTPO.JIs1 B pOpMe TECTOBBIX 3aJaHHi, 1 MPOMEKYTOYHOI aTTecTaluM B GopMe BOIPOCOB
Y 33JJaHUN K DK3aMEHY.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX UHAMBHUIYAIbHBIX ICUXO(U3UUECKUX 0COOEHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIMIAM M JHMIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSAMU

3I0POBBS IPEIOCTABIIAETCS JOMOJHUTEIBHOE BPEMs Ul IOATOTOBKH OTBETA HA DK3AMCEHE;

— IIpH TPOBEICHUH NPOLETYPHl OLEHUBAHUS PE3YIBTATOB 00YUYEHUSI WHBAIN/IOB U JIMIL C

OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbs NIPEAYCMAaTPUBACTCA UCIIOIB30BAHNE TEXHUYECKUX
CpPEZICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;



— IIpU HEOOXOAUMOCTH AJIsl 00YyYarOIIMUXCSl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U MHBAJIUAOB TpoLEaypa OLEHMBAHUSA pPE3yJbTaTOB OOYyYEHUS MO JUCLUIUIMHE MOXKET
IIPOBOJAMUTHCS B HECKOJIBKO ATAIOB.

[Iponenypa oueHuBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMUIOB U JIUI[ C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO AMCUMILIMHE (MOAYJIIO) MpEeaycMaTpUBAeT IPerIOCTaBICHUE
uHpopmanuu B (opMmax, aJANTUPOBAHHBIX K OrPAaHMYEHHUSM HX 370POBbS U BOCIPHUITHUSA
uHbOopMaLuu:

JUig nui ¢ HapyLIEHUSIMU 3pEHUS:

— B Ile4yaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe AIIEKTPOHHOT'O IOKYMEHTA.

Jlig 1 ¢ HapyLIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI'O IOKYMEHTA.
Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO anmapara:

— B IIe4aTHOU opme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIfI MNEPCUYCHbL MOXKCET OBITH KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00y4aromuxcs.

CprKTypa OLHCHOYHBIX CPEACTB AJA TeKyIIIeﬁ Hu l'[pOMB)KyTO‘lHOﬁ aTrrecralnumn

KOJ_'[ Hanmenosanne
Ne KonTtponupyemsie pa3nenst KOHTPOJIHPYEMOM OLICHOYHOI'O CPEJICTBA
/I (TeMBI) TUCIUATUTHHBI* KOMITCTEHITUH (HITH . [IpomexxyTouHast
ee uacTi) Texymuii KOHTPOIb arTTecTaLIST

OBOIIOLU JlabopaTopHas Bormpock! Ha sk3amene
1 WH(POPMAIIMOHHBIX CUCTEM H TIK-1: TIK-5 pabota 1-3

MPOTPAMMHOTIO

obecrieueHus

JKU3HEHHBIN UK JlabopaTopHas Bormpock! Ha sk3amene
2 | IpOrpaMMHOrO IIK-1; [IK-5 | padora 4-8

obecrieueHus
3 SI3BIKH ¥ TEXHOJIOTUU IK-1: [IK-5 JlabopaTopHas Bonpock! Ha 3k3aMeHe

IPOrpaMMHUPOBAHHUS ’ pabora 9-14

Texnomorun JlaGopaTopuas Bornpockl Ha PK3aMeHe
4 | CTPYyKTYpHpOBaHUS IK-1; [IK-5 | padora 15-21

uHbOpMaIuu

MeTomoorus Jla6opaTopHas Bomnpockl Ha K3aMeHe
5 | HpOrpaMMHUPOBAHMS CHCTEM IIK-1; [IK-5 | pabora 22-25

XpaHeHus: uHhopMaluu

IIporpammHuoe oOecrieueHue JlabopaTopHas Bonpock! Ha 3k3aMeHe
g | AU MOCTpOEHHUs HK-1: TTK-5 pabora 26-29

pacIpeIeIeHHbIX

WH()OPMAITMOHHBIX CUCTEM
7 TexHonornu rapajIeJIbHOr O K-1: TIK-5 JlabopaTopHas Bomnpocs! Ha 3x3amene

MIPOTPaMMHUPOBAHUS ’ pabota 30-35

IHoka3aTeu, KPpUTEPHHU U HIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIeTEHIIHI
Kon n CooTBeTcTBHE YPOBHEH OCBOCHHMS KOMIIETCHIINHU IVIAHUPYEMbIM
HaMMEHOBaHUe pe3yjabTaTaM 00yUeHUs U KPUTEPUSIM UX OLleHUBAHUS




KOMIIEeTeHI Ml

MOPOTrOBbIN 0a30BbIi MPOJABUHYTHIN
Ouenka
Y 10BIETBOPUTETHLHO XopoI10/3a4TeHO OTaUYHO /3a4TEHO
/3a4TEHO

ITIK-1 Cnocoben
JEMOHCTPHUPOBATH
0a30BbIE 3HAHUA
MaTeMaTHYCCKUX U
€CTECTBCHHBIX HAYK,
OCHOB
IpOrpaMMHUPOBaHUS
1 MH()OPMALTMOHHBIX
TEXHOJIOTHI

3uaem OCHOBHEIC
3HaHUS U3 Pa3IeoB:
MIporpaMMHUpPOBaHUS,
HMMEET MPECTABICHHUE O
CYIIECTBYOIIMX
ImaKkeTrax HpI/IKJIaI[HBIX
porpamm Jist

3Haem CTPYKTypy U
HNPUHIUIBI paOOTHI C
POrpaMMHBIM
oOecrieyeHueEM, MOKET
B3aMMO/ICIICTBOBATH C
CYILIECTBYIOIIUMHU
MaKeTaMu MPUKIATHBIX

3Haem CTPYKTypy U
MPUHIUIBI paOOTHI C
MIPOrpaMMHBIM
obecrieyeHneM, MOKET
YBEPEHHO paboTaTh C
CYLIECTBYIOIIUMHU
MaKeTaMu MPUKIIATHBIX

pa3pabotku I10. porpaMm st porpamm Jist
paspabotku I10. paspabotku I10.
Ymeem nznaratp Ymeem ucnions3oBaTh Ymeem TBOpUECKH
METOI0JIOTUN METOOJIOTUN UCIIOJIb30BATh
pa3pabotku I10, pa3pabotku 110, METOJIOJIOTHU U
pEaTn30BBIBATH ATH peaT30BBIBATH ATH AJIITOPUTMBI
METO/IbI Ha S3bIKE METO/IbI Ha SI3BIKE pazpabotku I10,

IpOrpaMMHUpPOBaHUS
BBICOKOTO YPOBHS.

IPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS

peannu30BbIBATH 3TU
METO/Ibl Ha S3bIKE
[IPOrpaMMHUPOBAHUSA
BBICOKOI'O YPOBHS

Braoeem nexoTopbsiMu
METOAAMH JJIS 33/1a4 U3
yKa3aHHBIX Pa3/IeyoB.

Braoeem metonamu u
TEXHOJIOTHSIMH IS
3a]1a4 U3 YKa3aHHBIX
paszesoB

Braoeem
pa3Ho0Opa3HBIMU
METOJaMH U
TEXHOJIOTUSIMH JIJISI
3a7a49 U3 yKa3aHHbIX
paszenos

TIK-5 Crocoben
HCIIOIb30BaTh
COBpPEMEHHEIE
METOJIbI pa3paboTKu
W peau3anuu
KOHKPETHBIX
AJITOPUTMOB
MaTeMaTUYECKUX
Mojenel Ha 0a3e
SI3BIKOB
NIPOrpaMMHUPOBAHUSA
¥ IAKETOB
HpI/IKJ'Ia)IHBIX
MpOrpaMm
MOJICTTUPOBAHUS

3Haem HEKOTOpPBIE
AJITOPUTMBI PEILICHUS
TUMIUYHBIX 3a/1a4

3naem onTUMaibHbBIE
AJITOPUTMBI pELICHUS
THUIWYHBIX 33734

3naem pazHooOpa3Hbie
MaTeMaTH4eCcKue
OIITUMAJIBHBIC

pa3pabotku [10 pazpabotku [10 AITOPUTMBI PELICHUS
THIUYHBIX 33734
pazpabotku 110

Ymeem peanuzoBbiBaTh | Ymeem HaxoguTh, Ymeem naxonutn,

MPOrPaMMHO H aHaJIN3UPOBATh, TBOPYECKHU

HCIIOJIb30BaTh Ha peann30BbIBAThH aHAJM3UPOBATh U

MPAKTUKE aTOPUTMBI MPOTPaMMHO H peaan30BbIBATh

IS 327129 U3 HCIIOJIb30BaTh Ha MIPOTpaMMHO

YKa3aHHBIX pa3JiCIOB.

MPAKTUKE aTOPUTMBI
JUI 3a71a4 U3
YKa3aHHBIX pa3/eiioB

METOJOJIOTHH U
AJITOPUTMBI JIA 3a1a4
U3 YKa3aHHBbIX

pa3zeinos
Braoeem nudopmanueit | Bradeem Braoeem
0 BO3MOXHBIX uHbopManuei u nHpopmanuen u
NpEeuMyIIEeCTBaX U HEKOTOPHIMU METOAMHU | Pa3HOOOPa3HBIMH

HenocTaTKax
METOIOJIOTHI CO3aHU

10

CpaBHEHHUS Ka4yeCcTBa
HpI/IMeHeHI/IH
METOIOJIOTHH CO3JaHUs
110

METOJaMH1 CPaBHEHUS
Ka4uycCTBa HpI/IMeHeHI/IH
METOOJIOTHH CO3IaHus
110




3a‘leTHO'3K3aMEHaI{I/IOHHLIe MaTepuaJjbl IJIA l'[pOMQ)KyTO'—lHOﬁ arrecranmumn

(3xk3ameH/3a4eT)

NN

10.
11.
12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.

29.

30.

31.

32.

BOl'[pOCI)I AJIA MOATOTOBKH K 3K3aMel—[y

Knaccudukanus u cpaBHUTEIBHBINA aHAIN3 HanOOJIee pacpOCTPAHEHHBIX S3bIKOB
MIPOrpaMMUPOBAHMUSL.

CylHOCTh OCHOBHBIX MAapagurM IpOrpaMMUPOBAHHUS.

AHanus cep npuMeHeHHs Haubosee pacpOCTPaHEHHBIX SI3bIKOB POrPaMMHUPOBAHUS.
Knaccudukanus u crieruduka npuMeHeHHs si3bIKa porpaMMmupoBanust Python
CpaBHeHUE pa3IUYHbIX IPUHIIUIIOB [IPEICTABICHUS CTPYKTYPUPOBAHHONW HH(OpMALIUK.
S3bIk pazmeTk XML: OCHOBHBIE IPUHIIMIIBI TIOCTPOEHUS U CielU(PUKA UCTIOIb30BAHUS.
[Hoctpoenue cxemsl fokyMeHTa ¢ nomoupio XML DTD nnu XML Schema.

Azbik pazmetku HTML (XHTML), cnietinduka ucmnoib30BaHus, CXOACTBA U Pa3IHUUs C
XML.

®dopmart npeacTaBieHus CTpyKTypupoBanHoit nHopmarmu JSON: mpuHIUTBL
[IOCTPOEHHUSI, crielIu(UKa UCIIOJIb30BaHUS.

CpaBHUTENbHBIN aHATIU3 OCHOBHBIX TEXHOJOTHM XpaHEHUs JaHHBIX.

O0630p U CpaBHUTENbHBIN aHAJIN3 OCHOBHBIX BUJIOB HE PEJIALIMOHHBIX 0a3 TaHHBIX.
[TpuHIHIBI pabOTHI U XapaKTEPUCTUKU XPAHIIUI «KITI0Y-3HAYCHUEY, IPUMEPHI
pelieHuid u 061acTi NPUMEHEHUS.

[TpuHIHIB pabOTHI U XapaKTEPUCTUKU XPAHHUIIUII] TUIIA CEMEICTBA KOJIOHOK, TPUMEPHI
pelieHuid u 061acTi NPUMEHEHUS.

[IpuHIHIB pabOTHI U XapaKTEPUCTUKHU TOKyMEHTO-opueHTHpoBaHHBIX CY B/, mpumepbl
pelieHuid u 061acTH NPUMEHEHUS.

[IpuHIHIBI pabOTHI M XapaKTEPUCTUKHU 0a3 TaHHBIX HA OCHOBE rpadoB, MPHUMEPHI
pelieHnii U 001acTH NPUMEHEHUS.

TexHoNOrUsAMH MOCTPOCHUSI PACTIPEIEICHHBIX HH(OPMALIMOHHBIX CUCTEM.
Be6-opuentuposannsie pacnpenenenusie MIC, Be6-cepBucs, ceprucoB REST, npunnumsl
paboOTHI M 00TACTH MPUMEHEHHS.

Mogenb pacnpeienieHHbIX BhIYHCIIeHH map-reduce.

O06bekxTHO opueHnTupoBanHoe [10.

[InanupoBanue U aHanu3 TpeOOBAHUN K HH()OPMALIMOHHON CUCTEME.

[IpoexTupoBaHue MPOrpaMMHOTO 00ECIIEUEHHUS.

Cosznanue (peanu3aius) IporpaMMHOTO 00eCTICUeHUS.

Buenpenue nmporpaMMHOTO 00eCTIeUeHHSI.

DKcmTyaTanys MporpaMMHOTO 00ECIEUEHUSI.

Mopeny )KU3HEHHOTO MK TPOrPaMMHOT0 00ECTIeUeHuSI.

OOBeKTHBIE pacpeieTICHHbIE CUCTEMBbI, IPUHIUITEI paOOTHl M 00JaCTH TIPUMEHEHUSI.
ATEeHTHBIE TEXHOJIOTHUH, TEXHOJIOTHH OJHOpPaHTOBBIX (P2P) cerelt, mpuHITUIIBI paOOTHI U
o0JjacTy MPUMEHEHMS.

Grid TexHonoruu, oonaunbple Beraucienus (PaaS, TaaS, SaaS(SOA)), nmpuHIUIB pabOTHI
¥ 00J1aCTH IPUMEHEHUSI DKOHOMUYECKUE U OpPraHU3allMOHHbIE ACTIEKThl UCTIOJIb30BaHUS
00JIauHBIX BBIUYHCICHHH.

Texnonoruu Data Mining mpu4YrHBI BOSHUKHOBEHHS, OCHOBHBIE OCOOCHHOCTH
(yHKIIMOHUPOBAHUS U crielu(UKa CO3TaHMS TPUITOKESHHIH.

Texnonoruu ananusa Oospux 00beMoB naHHbIX (Big Data): mpuunHbl BOSHUKHOBEHUS,
OCHOBHBIE 0COOEHHOCTH (DYHKIIMOHUPOBAHUS U CHICIU(PUKA CO3TAHUS TPUIIOKESHUN.
MarnHHOe 00yuyeHHe - OCHOBHBIE MPUHIIMIIBI, 3TAIbl CO3aHMsI HHPOPMAIIMOHHO-
AQHATUTUYECKUX CUCTEM C UCIIOJIb30BAHUEM AJITOPUTMOB MAIIMHHOTO O0YUYEHHUSI.
[IprurHbI pa3BUTHA TEXHOJIOTHH MapalljieIbHOTO MporpamMmmupoBaHusi. CoBpeMeHHOE
anmapaTtHoe obecrieueHue, 3aKkoH Mypa U aKkTyalabHOCTh TEXHOJIOTHIA MapaijieIbHOTO



nporpamMMupoBanust. OrpaHuYeHMsl B pean3aliy napajjiesIbHbIX BEIUNCICHUH, 3aKOH
Awmpnaina.

33.  Cnoco0bl CHHXpOHH3ALUH TTapaUIeTIbHOTO B3aUMOJICHCTBHUS: B3aUMOJICHCTBHE Yepes
paszensieMyto MaMsaTh, B3aUMOAECHCTBUE C IOMOIIBIO IIepead COOOIICHHH.

34. Tlomnep:kka rmapajuieIbHBIX BRIYUCICHHI HA YPOBHE OTIEPAIIMOHHBIX CUCTEM: TIOTOKH U
HPOLIECCHI.

35. Tlomnepkka mapauienbHBIX BRIYUCICHUN Ha YPOBHE OMOIHOTEK, SI36IKOB
IPOrpaMMMPOBAHUS U UX UHPPACTPYKTYphl. HU3KOYypOBHEBBIE U BEICOKOYPOBHEBBIE
a0CTpaKIUK IS TapajuieIbHON 00pabOTKH JaHHBIX.

Ilepeuenr KoMMeTeHUMI (YacTH KOMIIETEHIIMHM), IPOBepsieMbIX OLEHOYHBIM
CpeacTBOM:

[IK-1 - Cnoco0HOCTH [1€MOHCTPHPOBATH 0a30Bble 3HAHMSA MaTeMATHYECKMX H
€CTeCTBEHHBIX HAYK, OCHOB NPOrPAMMHUPOBAHUA M HHPOPMANMOHHBIX TEXHOJIOTHH,

IK-5 - Cpnoco0HOCTH HCHOJIB30BATH COBpPeMEHHbIe MeTOAbl PpPa3paloTKu U
peau3aliid KOHKPETHBIX AJTOPUTMOB MAaTeMAaTHYeCKHMX Mojenell Ha 0a3e SI3bIKOB
NPOrpaMMHUPOBAHUS U MAKETOB NPUKJIAIHBIX IPOrPaMM.

4.2 MeToanyecKkne MaTepHalibl, ONpeaesionue Npoueaypbl OleHUBAHUS 3HAHUIA,
YMeHHil, HABbIKOB M (WJIH) ONBITA JAEATEJbHOCTH, XaPAKTEPU3YIOIUUX ITAINbI
(opMupoBaHusa KOMIIETEHIMA

UtoroBoii Qopmoil KOHTpoJs CcHOPMHUPOBAHHOCTH KOMIIETEHIMM Yy oOyyarommxcs 10
mucuuuinie  b1.B.JIB.05.01  «Mertononorun  pa3paboTKH MPOTrPaMMHOIO  00OECTIeYEeHUs»
ABIIIETCS HK3aMEH B KOHIE ceapMoro cemecrtpa. CTylaeHTHl 00s3aHbl cIaThb 3K3aMEH B
COOTBETCTBUU C PACITUCAHUEM M YUEOHBIM IIJIAHOM.

@OHJI OLICHOYHBIX CPEACTB IPOMEKYTOYHOW AaTTECTALMM COCTOMT W3 BOIPOCOB M 3a4ad K
9K3aMEHY 10 JUCLUILINHE.

OK3aMeH M0 JUCUUIUIMHE TpecienyeT Leib OLEHUTh padoTy CTyAEHTa 3a Kypc, IOJIydeHHE
TEOPETUYECKUX 3HAHUH, UX HPOYHOCTh, Pa3BUTHE TBOPUECKOTO MBILIUIEHUs, NpUOOpeTeHHe
HaBBIKOB CaMOCTOSITEIbHON padOThl, YMEHHE NPUMEHATH MOJTYUYEHHbIE 3HAHUS ISl PEILCHUs
IIPAKTUYECKHX 3a7ad.

dopma NpoBEECHUS HK3aMEHA: YCTHO.

OK3aMeHaTOpy MNpPEeAOCTaBISIETCS NMPaBO 3aJaBaTh CTYICHTAM JOMOJIHUTEIBHBIE BOIPOCHI IO
BCeU y4eOHOMU mporpamMme JUCIUTITNHBL.

PesynpTar ciaum sK3aMeHa 3aHOCUTCS MPENOAABATENIEM B JK3aMEHAIMOHHYIO BEIOMOCTb U
3aUETHYI0 KHUXKKY.

OneHouyHbIE CpEJCTBA IS MHBAJIMWJOB U JIMIl C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH 3]I0OPOBBS
BBIOMPAIOTCS C yUETOM MX MHJIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAJIWAAM U JIMIAM C OTPAHMYEHHBIMH BO3MOYKHOCTSMH 3/10pPOBbS
IIPENOCTABIIACTCS JONOJHUTEIBLHOE BPEMS I IIOATOTOBKY OTBETA HA DK3aMEHE;

— TIpU OPOBEICHUM MPOLEIYpPbl OLEHUBAHUS PE3ylbTaTOB OOyUYEHHUS HWHBAIMJIOB M JIUI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J10POBbS NPELYCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKHUX
CpPEeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— NpU HEOOXOAMMOCTH JJsi OOYHYaIOUIMXCSl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS U
MHBAJIMJIOB IMpoLeypa OLICHUBAHMUS pPE3YyJbTaTOB OOYy4YeHUS MO0 JAMCLUUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa ouLeHUBaHUS peE3yJbTaTOB OOYYEHHS HMHBAIWIOB M JIMI C OrPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI IO JUCLUIUIMHE (MOJIYJIIO) IpelycMaTpUBaeT IpeloCTaBICHUE



uHpopManuu B (opMmax, AJTaNTUPOBAHHBIX K OTPAaHWUYCHHSIM WX 370POBbS W BOCIPHSITHS
uH(bOpMaLIUK:

Jist i1 ¢ HapyIICHUSIMH 3PSHHS:

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

Jnist i1 ¢ HapyIICHUSIMH CITyXa:

— B (hopMe DIIEKTPOHHOTO TIOKYMEHTA.

JJist U1 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEILHOTO ammapaTra:

— B (popMe AIIEKTPOHHOI'O IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M [JONOJHUTEJbHOH Y4eOHOH JHUTEpaTypbl,

HEe00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas JiMTepaTypa:

1. AwmOnep, C. [I'mOkue TEXHOJOTHU: SKCTPEMAIbHOE NPOrpaMMHUPOBAHUE U
yHu(ULIpoBaHHbIH npouecc pazpadorku / C. AM6nep. - M.: CII0: ITurep, 2016. - 416 c.

2. Kamaes, B. A. Texnonoruu nporpammupoBanus / B.A. Kamaes, B.B. Kocrepun. - M.:
Bricmas mkona, 2019. - 360 c.

3. Kapmos, 0. I'. Teopuss u texHomoruss mporpaMMmupoBaHus. OCHOBBI IOCTPOCHUS
tpancnaropos / FO.I'. Kapnos. - M.: BXB-IlerepOypr, 2019. - 272 c.

4. Jlynun, C. A. Texnonoruu napaienbHoro nporpammuposanus / C.A. Jlynun, M.A.
[ToceimkuH. - M.: ®opym, Uudpa-M, 2015. - 208 c.

5. Xopes, II. b. TexHonoruun OOBEKTHO-OPUEHTUPOBAHHOTO IPOrPaMMHUPOBAHUS.
VYue6Hoe nocobue / I1.b. Xopes. - M.: Academia, 2014. - 448 c.

6. Munoy, Y. Anamu3 unpopmannonseix cucreMm / Y. Munoy. - M.: Tlporpecc, 2011. -
400c.

7. IlaTTepcon, [{. ApxuTtekTypa KOMIbIOTEPA U MPOSKTUPOBAHUE KOMIIBIOTEPHBIX CUCTEM
/ . Marrepcon, [Ix. Xenneccu. - M.: Ilurep, 2012. - 784 c.

8. Packun MHTepdeiic: HOBBIE HAMTPABIEHHS B MPOSKTUPOBAHNH KOMITBIOTEPHBIX CHCTEM:
moHorp. / PackuH, [xed. - M.: CumBon-mutoc, 2014. - 272 c.

9. @wmunmoB, B. A. Mmaoromepusie CYBJl mnpu co3gaHuu  KOPHOPATUBHBIX
uHpopMalMmoHHBIX cucteM / B.A. @ununmos. - M.: Enutopuan YPCC, 2014. - 465 c.

10. [IacToBa, I'. A. Beibop u ontuMu3amnus CTpyKTypbl HHPOPMAIMOHHKIX cucTeM / [.A.
[MactoBa, A.W. Koékun. - M.: Dueprus, 2015. - 256 c.

st OCBOEHUS TUCLMILIMHBI MHBAJIMJAMHU U JIMLAMU C OTPAHUYEHHBIMU BO3MOXKHOCTIMU
3I0pPOBbSl MMEIOTCA M3JAaHUS B JJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«JIanp» n «¥Opaiir».

5.2 lonosiHMTe/ILHAS JIATEPaTypa:

1. ABTOMaTH3anus MPOESKTUPOBAHMS BEIYUCIUTEIBLHBIX CUCTEM. SI3BIKH, MOJICITHPOBAHNE
u 0a3pl naHHbIX / pea. M. bpeiiep. - M.: Mup, 2014. - 463 c.

2. I'BozaeBa, B. A. OCHOBBI TOCTPOEHHSI aBTOMATH3WPOBAHHBIX HH()OPMAIIOHHBIX
cucreM / B.A. I'Bo3aesa, 1.10. JIaBpentsesa. - M.: ®opym, Uuppa-M, 2016. - 320 c.

3. 'epman-Tankun, C. I'. Matlab & Simulink. [IpoekTupoBanue MeXaTpOHHBIX CHCTEM Ha
[1IK / C.I'. 'epman-I'ankun. - M.: Kopona-Bek, 2014. - 368 c.

4. XKyxos, K. I'. MoznenbHOe TpoeKTHpOBaHKME BCTpamBaeMbIX cucteM B LabVIEW (+
DVD-ROM) / K.I'. XXykos. - M.: JIMK Ilpecc, 2011. - 688 c.

5. HmaroBa, D. P. Merogomorui u TEXHOJOTUH CHUCTEMHOTO TPOCKTUPOBAHHMS
uHpopMannoHHbIx cucreM / D.P. Unmarosa, FO.B. Unatos. - M.: ®aunra, 2013. - 256 C.

6. [lloy, A. Jlornyeckoe nmpoekTupoBanue ornepannoHHbix cuctem / A. Illoy. - M.: Mup,
2013. - 360 c.



7. FOpkeBuy, E. B. Beenenue B Teoputo nHpopmarmonHsix cuctem / E.B. FOpkesuu. -
M.: I'pynmma UJIT, 2013. - 272 c.

8. Spoukun, B. besonacHocTh MHPOPMAIMOHHBIX cHCcTeM: MOHOTD. / B. SIpoukun. - M.:
Ocp-89, 2015. - 320 c.

5.3. llepuoauyeckue U3IaHNUs:
1. https://www.computerworld.ru/
2. https://www.ixbt.com/

6. MeToanuecKkue YKa3aHusi /JA OOYYAKIIMXCS IO OCBOEHHIO
AUCHMILJIMHBI (MOLYJIs1)

MeTtoauyeckue peKOMeHAAlMHU NPeNnoJaBaTeIsiM U CTyAeHTaM
110 COCTABJICHUIO M BBINOJHEHUIO 1a00PaTOPHBIX 3aIaHU I

Bce naGoparopHble 3alaHus MPENONaraloT HamMcaHUe, OTIAJKy W TEeCTUPOBAHUE
IporpaMMbl Ha OJIHOM U3 SI3bIKOB BBICOKOI'O YpPOBHS pPaOOTBhl € 3ajadyaMu pa3paboTKu
nporpaMMHoro otecrneuenus. TpeOoBaHus K mporpaMme: MH(GoOpMaus O pelraeMoil 3anaude
3amnpanivBaeTcss B JUAJIOIOBOM PpEeXHUME, MpOorpaMma JOJKHA OBITh ONTHUMajbHA MO O0BEMY
BBIYUCIICHUH (IIOBTOPHBIC BBIYMCICHHS IOJYYEHHBIX DPaHEE BEJIMYMH HEIOIyCTHMbI) U IO
o0beMy maMATd (HampuMmep, B HUTEPALMOHHBIX METOAaX B MaMSATH COXPAHSAIOTCS TOJIBKO Te
YJICHBI MOCJIE0BATENIbHOCTH, KOTOPbIE HEOOXOJUMBI JUIsl €€ MPOIOJKEHUS ).

TpeboBanust k nOAOOPY TECTOBBIX MPUMEPOB: MPOCTOTA, OTCYTCTBHE 3aMETHBIX
BBIUMCJIUTEIBHBIX IIOTPEIIHOCTEN U, €CIIU BO3MOYKHO, OTCYTCTBUE IMIOIPEUIHOCTH METO/A, B TO K€
BpeMsl TECTOBbIE€ IPUMEPHI JOJDKHBI 00J1ajaTh OOIIHOCTBIO, JIOCTATOYHOM MJisi IPOBEPKU
aJIrOpUTMa BO BCEX BO3MOJKHBIX CUTYaLIUsX.

HenocpenctseHHO Ha 1a00paTOPHBIX 3aHATUSAX CTYAEHTHI MOJIYYalOT OT MPEnoaBaTels
WHAMBUIYaIIbHOE 3a/JlaHu€ 10 KOHKPETHOMY YHCIEHHOMY METOJy, NUIIYT IpPOrpaMMy,
OTJIAKUBAIOT U TECTUPYIOT €€ MO KOHTPOJIEM MPEenoaBaTesl.

Bonbiass 4acth 1a0OpaTOpHBIX 3aJaHUN NPUXOIUTCS HAa CAMOCTOSITENBHYIO paboTy:
U3y4YEeHHE TEOPETUYECKOro MaTepuana MO KOHCIEKTaM JIEKUHWH U 10 OCHOBHBIM HCTOYHHKAM
JUTEpATyphl, pa3paboTKa aaropuTMa NPOrpaMMHON peain3alliil METOAd, OTJaJKa MPOTrPaMMBI
Ha KaKOM-JTHOO S3bIK€ BBICOKOIO YpPOBHA (IOJOOpP TECTOBBIX MPUMEPOB TaKKe BXOJIUT B
CaMOCTOSTENIbHYIO paboTy).

B ocBoeHnn nucHUIUIMHBI MHBAIUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHE HMEET WHJMBUIyalbHas yuyeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

WnnuBuayanbHble KOHCYJBTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM MHIMBUAYAIN3ALUU O0yUYEHUS U YCTAHOBJIEHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM U O00y4arollMMCs HWHBIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.

7. IlepeyeHb WH(MOPMANMUOHHBLIX TEXHOJOIHH, HCHOJb3yeMbIX NpPH

OCYIIECTBJIEHHH 00Pa30BaATEJbHOI0 MPOLECCA MO JUCHHUIINHE (MOTYJIIO)
7.1 TlepeuyeHb WHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TeXHOJIOrHii Bo3MoXxHO
KOHCYJIbTUPOBAHUE I10 JJIEKTPOHHOH MOYTE.

7.2 TlepeyeHb JMIEH3HOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
obecneueHus

1. OC Windows

2. MS Excel



3. MS Word

7.3 [lepeyeHb cOBpeMeHHBIX MPO(ecCHOHATBHBIX 0a3 TaHHBIX U HHPOPMAIMOHHBIX
CIPaBOYHBIX CHCTEM
1. Dnexrponnas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepuaJIbHO-TEXHUYECKOE o0ecTeyeHue Mo AUCIHUIINHE (MOIYJII0)

HaumenoBanue yueOHOM ayAUTOPUH, €€ OCHAIIIEHHOCTD

No Bun pa6or
000pyIOBaHUEM U TEXHUUYECKHUMH CPEJICTBAMU 00yUYEHUS
1. JlekuuoHHble 3aHATUSA | JIGKIMOHHAsE ayauTOpHs, OCHAIlEHHAs IIPE3CHTALMOHHOMN
TEXHUKOM (rpoexTop, KOMIIBIOTEP/HOYTOYK) u
COOTBETCTBYIOIIUM IporpaMMHbIM obecnieuenueM (110).
2. JlabopaTopHbIe JlaGopaTopus, YKOMIUIEKTOBaHHAs  CIELUAIU3UPOBAHHOMN
3aHATUS MeOenbl0 W TEXHUYECKUMHU  CPEACTBAMU  OOyYCHHS
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPaMMHBIM
obecneuenueMm (110).
3. CamMmocTodTeapHas Kabuner g1 camocToATenbHOM  pabOThI, OCHAIICHHBIN
pabora KOMIIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO MOJKIIOUECHUS K

cetu «lHTepHeT», MporpaMMoN 5KpPaHHOTO YBEIUYEHUS U
00ECTIEYeHHBIH JOCTYNIOM B 3JIEKTPOHHYIO HWH(pOPMAIMOHHO-
00pa30BaTeNbHYI0 CpEy YHUBEPCUTETA.



http://www.elibrary.ru)/

