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1 ey 1 3212494 M3y4YeHUs JUCHUILUIUHBI (MOTYJIs1)

1.1 Ilean ocBOeHUSI TUCHHUILIMHBI

Henmn wu3yueHWs] AUCHMIUIMHBI OIpPEACNICHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICHIEr0 NPOQPecCHOHANBHOIO 00pa3zoBaHus. Llenn n3yueHus: JTUCIUILIMHEI
cootHecena ¢ obmumu 1ensimu OOIl BIIO mo HampaBieHHIO M CIEMUAIBLHOCTH, B
paMKax KOTOpoH mpemnojaércss AMCUMIUIMHA. 3aiayd  M3y4YeHHs AMCLUIUIMHBI
OXBaTbIBAIOT TEOPETHYECKUM, IIO3HABATEIBHBIN W  IPAKTHYECKMH  KOMIIOHEHTHI
NesITeIbHOCTH MOAr0TaBIMBAEMOro OakasaBpa.

Hucuumumna b1.B.JIB.04.01 «Merononoruu pa3paboTKH MPOrPaMMHOTO 00ECTICUCHHSI
UMeEeT CBOEH Lebl0 M3Y4YE€HHE OCHOBHBIX MOJEJEH, 3TaloB, METONOB U TEXHOJIOI'MH

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

1.2 3agaun AUCHUILIHHBI

®* HayuyuTh NPOBOAUTH OOCJIENOBAaHUE TMPEAMETHOM OO0JacTH U  BBINOJHSTH
(dbopManM3anuoo MaTepUAIOB OOCIICIOBAHUS C IENBI0 peall3alii MPOEKTa TI0
co3manuro 110;

® p33pa6aTBIBaTB KOHICIITYAJIbHYO MOJCIIb U BLI60p MCTOAOJIOIU OJIA HpHKHaHHOﬁ

obacry,

*  HAYYUTh BHIOUPATh HHCTPYMEHTAIBHBIC CPEJCTBA U TEXHOJIOTHH MPOCKTUPOBAHHS
110;

®*  U3Y4YdTh METOIBl aHalM3a TNPUKIATHOW  0o0yacTv, WHPOPMAIMOHHBIX
moTpeOHOCTEH;

*  OBJIAJETh HaBBIKAMU pa3paboTku u BHeApeHus [10;
*  1aTh MPEJCTABJICHUE IO COBPEMEHHBIM TEXHOJOTUIM pa3padoTku [10.

1.3 MecTo aucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuumumza b1.B.JIB.04.01 «Metononoruu pa3paboTKu MPOrpaMMHOTO 0OecrieueHHs»
OTHOCHUTCSI K 4acTd, (opMHUpyeMOl yd4acTHUKaMHU OOpa30BaTEIbHBIX OTHOIIEHUM AUCLUITINHBI
1o BeiOOpy brnoka «/lucuuniunsl (Moynun)" ydueOHOTo IuiaHa.

1.4 IlepevyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

N3yuenune nanHoOM y4eOHOW TUCIUIIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHKE y 00yUaIOIIHUXCS
npodeccuonanpubix komnerennui [1K-1, ITK-5

KOZ[ I HANMEHOBAHME I/IH,Z[I/IKaTOPa* PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE

IIK-1 Cnocoben ACEMOHCTPUPOBATH 0a30BbIe 3HAHHMS MATEMATHYECKMX M €CTeCTBEHHBIX HayK, OCHOB
nmporpaMmMupoBaHus U PlH(l)OpMaIIﬂOHHLlX TEXHOJOTrHi

IIK-1.4. Cobupaer W aHaIM3UPYeT HAYYHO- | 3HAET

TEXHUYECKYI0 MH(OpPMALHUIO ¢ y4yeToM 0a30BBIX | 0a30BBI MaTeMaTHYECKHH M alrOpUTMHYECKHIl ammapar
NPE/ICTABICHUH, TONYyYEeHHBIX B  OOJACTH | CBSI3aHHBIM C NPUKIATHONW MaTeMaTHKOH, WH(OpMaTuKon 1
(yHnaMeHTaNbHOM ~ MaTeMaTHKM, MeXaHuku, | paspabotkoi [10;;

€CTECTBEHHBIX HAYyK, IIPOrPaMMHUDOBAHUA H | ymeeT

MH(OPMALMOHHBIX TEXHOJIOT U BBINOJIHATh CTAHAAPTHBIE JAEHCTBHS, peElIaTh TUIOBHIE
3324 C YYETOM OCHOBHBIX MOHSATHH UM  0OOIIUX
3aKOHOMEPHOCTEH, (QOpMYIMPYEeMBIX B paMKax 0a30BbIX
JUCHHIUIMH MaTeMaTHKH, WH(POPMATHKA M €CTECTBEHHBIX
HayK;

BJajeeT

HaBBIKAMU pEIICHUS TPAKTHYSCKUX 3a7ad, Oa30BBIMH
3HaHHUA €CTCCTBEHHBIX HayK, MaTeMaTHKN M MH(OpMaTHKH,
CBSI3aHHBIMH C

NPUKJIAIHOW MaTeMaTHKOW, MH(OPMaTHKOH M pa3paboTKoH




Kol 1 HaUMEHOBAHHE HHKATOPA™ PesynbraTel 00y4yeHuUs 10 UCLMIUINHE

110

IK-5 CnocodeH uCNoJb30BaTh COBPEeMEHHbIE MeTOAbl Pa3padoTKH W peajn3alul KOHKPETHBIX
AJITOPUTMOB MAaTeMaTHYECKUX Mojeieil Ha §a3e A3BIKOB MPOrPaAMMHUPOBAHHUS U MAKETOB MPUKJIATHBIX
MPOrpamMM MoIeJIMPOBAHUS

[1K-5.3. [Ipumensier B mpodeccroHanbHON 3HaeT

JIeITeIbHOCTH METOANKY UCCIICJOBAHUS U METOJIBI MaTeMaTH4ecKOro u ITOPUTMUYECKOTO
CO3JJaHUS HOBBIX MOJIEJIeH, METOIOB U MOJICTIMPOBAHUSl ~ TPH  PELICHUH  TEOPETHYECKUX U
TEXHOJIOTHH B MaTeMaTHKe, MEXaHUKE 1 NPUKJIAJIHBIX 337134, CBsI3aHHBIX ¢ pa3paborkoii [1O
€CTECTBEHHBIX HayKax yMeeT

MOHMMAaTh W IPUMEHSATh HAa IPAKTHKE KOMIIBIOTEPHBIE
TEXHOJIOTUH IS PEIICHUs PAa3iIMYHBIX 3a/ad, CBSI3aHHBIX C
paszpabotkoii [10;

BJajeeT

METOZaMH  MaTeMaTH4YeCKOT0O M aJITOPUTMHYECKOTO
MOJCIUPOBAHUS NPH  PEIICHUH  TEOPETHYCCKHX U
MIPUKJIAHBIX 33/1a4, CBsI3aHHBIX ¢ pa3zpabotkoii [10

Pe3ynbrarel 00ydyeHHsI NO JAMCLUMIUIMHE JOCTHTAIOTCA B paMKax OCYIIECTBIIEHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATEJIbHOM paboThl OOydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YYEOHBIM IJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHUUH  CcuUMTaloTcs  CQOPMHUPOBAHHBIMU  IIpU
JIOCTUXKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHUSI.

2. CTpyKTypa M coaepxaHue JTUCHUILIHHbBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mass Tpyao€MKOCTh JIUCHUIUIMHBI cocTaBisieT 3 3ad. ea. (108 wacoB), wux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

(052 cmyoenmos OPO)
Bun yuebHo# paboTh Bcero CemecTtpsl
4acoB (dacer)

7

KonrakTHasi paboTa, B TOM 4HcJje: 44 3 443

AyauTopHble 3aHATHSA (BCEro):

3aHsATHS JEKIIMOHHOTO TUTIA 14 14

JlaGopaTopHble 3aHATHS 26 26

3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,

MPAKTUYECKHE 3aHITHSI)

HNnas koHTaKkTHasA padora:

Kontposbs camocTositenbHoi pabotsl (KCP) 4 4

[Tpomexxyrounas arrecranus (MKP) 0.3 0.3

CamocrosiTesbHasi paboTa, B TOM YHcIe: 28 28

[TpopaboTka y4eOHOT0 (TEOpPETHYECKOro) MaTepuaa 18 18

IToaroroBka K TEKyIemMy KOHTPOJIIO

KoHTpo.ib: 35,7 35,7

IToaroroBka K 3K3aMeHy

OO01mas TpyA0eMKOCTh Yac. 108 108

2.2 CTpyKTypa AUCHUILIMHBI
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUITHHBIL.
Pa3zespl (TeMbl) TMCIMILUIMHBI, H3ydaeMble B 7 ceMectpe (ouHasi popma)

| No | HanmMenoBanue pa3enoB (Tem) KommaecTBo gacoB




AynutopHas BP:)T;EZTT
Bcero pabora pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 DBouonus THPOPMAIMOHHBIX CUCTEM U 8 9 i 5 4
" |mporpamMMHOro obecneueHus
2. DKu3HEeHHBIH MUK IPOrPaMMHOT0 obecreueHust 10 | 2 - 4 4
3. |SI3BIKM M TEXHOJOTUH MPOTrPAMMHUPOBAHHS 10 | 2 - 4 4
4.  |TexHOJOTHH CTPYKTYPUPOBaHUS HHPOPMALIUU 10 | 2 - 4 4
5 Metoo10THst IPOrpaMMHUPOBAHUSI CUCTEM XPaHCHHUS 10| 2 i 4 4
uHpopManun
5 [TporpamMHOe oOecrieueHue Ik HOCTPOCHHUS 10| 2 i 4 4
" |pacnpeneneHHBIX HHPOPMALMOHHBIX CHCTEM
TexHoIoTUM NMapaieTIbHOTO IPOrPaMMHUPOBAHUS 10 | 2 - 4 4
UTOI'O no pazdenam oucyuniumsl 68 | 14 - 26 28
KonTpons camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrectanus (MKP) 0,3
[ToaroToBka K TEKyInieMy KOHTPOJIO 35,7
OO61as TpyA0eMKOCTh O JUCITUILINHE 108 | 14 26 28

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopaTtopHbie
sarsitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

®opma
Haumenosanue
No Coneprxanue pasnena (TeMbl) TEKYIIETO
paszzena (Tembl)
KOHTPOJIS
1 2 3 4
1. |OBomronus [Tonstue «uHpopmarmonnas cuctemay (UC). JIP
uHpopmannonsbix  |Otansl pazsutus UC u [10. [Iponeccsl, Otuer no
CUCTEM U obecneunBaromue padbory MC. OcHoBHBIE CBOWCTBA |TabOpaTOpHOH
IIPOrPaMMHOTO NC, ux crpykrypa u coctaB. OOecnieunBatomue 1 |padote:
obecrieueHus ¢dbynkunonansHbie ojcucteMbl UC. Texaudeckoe, |10 KaXIOMy
MaTeMaTH4ecKoe, IPOrpaMMHOE, HTH(POPMALIMOHHOE, [METOLY
OpraHMU3aIIOHHO-METOIMYECKOE U ITPABOBOE CTYIEHTbI
obecnieuenne coBpeMeHHbIX MC. [Tpuniumnst pa3pabaTbIBaioT
co3nanus u npoektuposanusa C. Dpomronus aIrOpUTM
MIPOrpaMMHOT0 00eCIIeUeHUs U €€ CBA3b C peleHus
pazButuem UC OIIPECIIEHHOT O

KJlacca 3aj1ady,
pean3yIoT 3TOT
IITOPUTM
POrPaMMHBIMH
CpeicTBaMH,
TECTUPYIOT €r0
paboty u
MPEJICTaBISIOT
OTYEeT
MPEnoaBaTelio.

2. [DKusHeHHBIH UK
IPOrPAMMHOTO

OCHOBHBIE METO/I0JIOTUH Pa3pabOTKH
IPOrpaMMHOTO obecrieueHus: Kackaanas, V-Model,

JIP
Ortyer 11O




o0ecrieueHus

WHKpeMeHTHas Monens, RAD-monens, Agile Model,
UTEpAMOHHAS MOJIEIb, CIIUpaTbHAsI MOACIb.
3HaKOMCTBO C OCHOBHBIMH 3TallaMH KHU3HEHHOTO
[UKJIA TIPOTPAMMHOTO 00€CTICUCHHSI:
IJIaHUpOBaHUEM, aHau30M TpedoBanuii (THO, T3),
MIPOCKTHPOBAHKUEM, Pealiu3alueii, BHEAPESHUEM H
skcrutyaranueit. CoctaB M cojiepikaHue MPOSKTHBIX
paboT Ha pa3IMYHBIX dTANax >KU3HEHHOTO ITUKJIA.

nabopaTopHOH
pabore:

0 KXKIAOMY
METORY
CTY/ICHTBI
pa3pabaThIBarOT
ATOPUTM
peueHus
OIIPEICIIEHHOTO
KJ1acca 3ajad,
peaIu3yoT 3TOT

JITOPUTM
IIPOrPaMMHBIMH
CpeICTBaMH,
TECTUPYIOT €r0
paboty u
IIPECTaBIISIIOT
OTYeT
IIPENnoaaBaTellio.
SI3bIKM 1 0O0630p COBpEeMEHHBIX S3bIKOB porpamMmupoBanus, |JIP
TEXHOJIOTHH KJ1accu(UKaLus U CpaBHUTENbHBINA aHATIU3 Oruer no
IPOTPaMMHUPOBAHUS |HauOoJIee pacipOCTPAHEHHBIX SI3BIKOB nabopaTopHOI
porpaMMupoBaHust. OCHOBHBIE ITapaJUTMbl pa0ore:
MIPOrpaMMHUpPOBaHUS (MMIIEPATUBHOE 0 KaXJIOMY
IIpOrpaMMHUpOBaHue, JlekiiapaTuBHOe METOY
pOrpaMMHUPOBaHUE, 00 BEKTHO-OPHEHTUPOBAHHOE  |CTYIEHTHI
[IpOrpaMMHUpOBaHUE, (PYHKIIMOHAIBHOE pa3pabaTbIBaioOT
MIPOrpaMMHUPOBAHUE) U UX CPABHUTEJIbHBIN aHAIIN3. |AJITCOPUTM
Amnanu3 cdep npuMeHeHus: HauboJee peleHus
pacnpoCTpaHEHHBIX SI3bIKOB IPOTPAMMHUPOBAHUS.  (OMPEAEIEHHOTO
Knaccudukanus u cnenmdurka npuMeHeHHs s3bIKa  |KJlacca 3ajad,
nporpamMmupoBanus Python pean3yIoT 3TOT
AJITOPUTM
IPOrpaMMHBIMH
CpeACTBaMH,
TECTUPYIOT €ro
paboty u
MIPEJICTaBISIOT
OTYET
IIPENOIABATEIO.
TexHomoruu XpaHeHue U 0OMeH CTPYKTYPUPOBaHHON JIP
CTPYKTYypUpOBaHUs |MH(pOpMaluel B BUAE JOKYMEHTOB WK cooOmeHuit.| OTyer no
uHpopMauu @dopmaTsl IPEACTABIECHUS IEPEHOCUMON nabopaTopHOI
CTPYKTypupoBaHHOI nHpopmanuu. CpaBHEHHE pabore:
Pa3IUYHBIX IPUHIIUIIOB IIPEICTaBICHUS 10 KaXKJIOMY
CTPYKTYpUPOBAHHON MHPOPMAIINH: 3aKPBITHIE U METOy
OTKpBITEIE (hOpMaThl, OMHAPHOE U TEKCTOBOE CTYIECHTBI
Mpe/icTaBlIeHHe JaHHBIX. Y HUBepcallbHbIe (popMaThl [pa3padaTsiBaloT
XpaHEeHUs CTPYKTYPUPOBaHHOW MHPOPMALIUU JIITOPUTM
(pa3metku noxkymenTtoB): CSV, XML, HTML pereHus
(XHTML), JSON. A3b1k pazmerku XML: OCHOBHEBIE |OIIpeICICHHOTO

MMPUHOHUIIBI ITIOCTPOCHUSA U CHCIII/I(l)I/IKa
HUCIIOJIB30BaHMA. HOCTpOGHI/Ie CXCMbI JOKYMCHTA C

nomoItpro XML DTD uinn XML Schema. HTML

KJlacca 3ajad,
peamn3yoT 3TOT
ATOPUTM




(XHTML) - otimure or XML, cienuduka IPOrPaMMHBIMU
ncnosib3oBanus. Popmar npeacTaBIcHUs CpeacTBaMy,
cTpykTypupoBaHHoi nHpopmanuu JSON: TECTUPYIOT €ro
MPUHIUIIBI TTOCTPOCHUS, CIICII(HKa paboty u
WCIIOJIb30BAHMSL. MIPEACTABIISIIOT
OTYeT
MIPENOIABATEIO.
Merononorus O0630p TeXHOJIOTUH XpaHEeHUS TaHHbBIX: ¢ainoBbix  |JIP
nporpaMmmupoBanus |cucrem, pemsiunoHHbix CYBJl, OLAP, Data Ortuer no
cuctem xpanenus  |Warehouses, He pemsimuoHHBIX (“NoSQL”) 6a3 naboparopHoit
uH(bopMauu naHHbIX. CpaBHUTENBHBIN aHAU3 U 001acTH pabore:
MIPUMEHEHHUSI PA3IMYHbIX TEXHOJIOIMH XpaHEHUs 10 KaXJIOMY
nnpopmanuu. O630p OCHOBHBIX BHIOB HE METOAY
PENSALMOHHBIX 0a3 TaHHBIX: XPAHUIIHIL «KJFOU- CTYIECHTbI
3HAUYEHHE», XPAHWINLIE CEMENCTB KOJIOHOK, pa3palaThIBatOT
nokyMeHTo-opueHTupoBanHas CYB/I, 6a3 naHHBIX |aJITOPUTM
Ha ocHOBe rpadoB. CpaBHUTEIBHBIN aHAIIN3 U peuieHus
o0JacTy IPUMEHEHHUS HE PEISILIUOHHBIX 0a3 OIIpEeICNIEHHOTO
JAHHBIX. KJlacca 3a/1ad,
peaiu3yIoT 3TOT
IrOPUTM
IIPOrpaMMHBIMH
CpeliCTBaMH,
TECTUPYIOT €ro
paboty u
[IPEJICTABISIIOT
OTYeT
IIpenoaaBaTellio.
[TporpammHoOe 3HAKOMCTBO C pa3IMYHbIMH KJIaCCaMU JIP
obecrieueHue st WH(POPMAIIMOHHO-AHAIUTUYECKUX CUCTEM. Otyet no
IIOCTPOECHUS Texnonoruu Data Mining. TexHonoruu ananusa nabopaTopHOI
pacIpeneIeHHbIX 60b1Kx 00beMOB JaHHbIX (Big Data): mpuunnbsl  |pabore:
UH(POPMALIMOHHBIX  |BO3HUKHOBEHHS, OCHOBHBIE OCOOEHHOCTH 0 KaXKJIOMY
CUCTEM (YHKIIMOHUPOBaHMS U crieu(puKa CO3AaHUS METOy
npwiokeHni. CpaBHUTENBHBIN aHAIN3 PAa3JIMYHbIX |CTYACHTHI
MO/IXO0JIOB K aHAJIN3Y 3HAYMMON MHPOpMalMu: OT  |[pa3pabaTbiBaoT
IIOCTPOEHHUSI CUCTEM OTYETOB J0 AJITOPUTMOB AJITOPUTM
MalMHHOTro 00yueHuss. OCOOEHHOCTH OCTPOEHUSI  [pELICHUS
MH(POPMAIIMOHHO-AHATUTHYECKUX CUCTEM C OIIPEAEIIEHHOTO
MIPUMEHEHUEM aJITOPUTMOB MAIIMHHOTO 00Y4YeHHUs. |Kjacca 3ajad,
OcHOBHBIE 3Tanbl CO3/1aHUS MH()OPMAIIIOHHO- pean3yroT 3TOT
AQHAJIUTUYECKUX CUCTEM C UCIOJIb30BaHUEM JITOPUTM
JITOPUTMOB MAIIIMHHOTO O0yUYEHHS. IIPOrpaMMHBIMH
CpeICTBaMH,
TECTUPYIOT €TI0
paboty u
IIPEJICTaBIISIIOT
OTYeT
IIPENOAaBaTellIo.
TexHomornu [IprumnHEl pa3BUTHSA TEXHOJIOTMK napauensHoro  |JIP
NapauIeIbHOTO nporpaMMupoBaHus. COBpEMEHHOE annapaTHOE Oruer 1o
porpaMMHUpoBaHus |obecreuenre, 3aKk0H Mypa U akTyaJlbHOCTh nabopaTopHOH
TEXHOJIOTHH MapajIeIbHOTO MPOrPaMMHPOBaHuUs.  |paboTe:

OrpaHudeHus B pealin3aliy napauiebHbIX

10 KaXKJOMY




BBIYMCIICHHH, 3aKOH AMaa.

CriocoObl CHHXPOHU3ALUH NTAPATUIETBHOTO
B3aUMOJICVCTBUS: B3aUMO/JICHCTBUE YEPE3
pazzensieMylo aMmsTh, B3aUMOJEHCTBUE C
MOMOIIIBIO TIepeaaun coodmeHuit. [Toanepxka
rapajuieIbHbIX BBIYUCICHUN HA YPOBHE
OTICPAIIMOHHBIX CUCTEM: TIOTOKH M MPOIIECCHI.
[Tognepxka nmapauieNbHbIX BRIUMCICHUN HA YPOBHE

METOY
CTYJICHTHI
paszpabaThIBatOT
aIropuT™M
peeHHs
OIIPEJICIIEHHOTO
KJlacca 3ajad,
peann3yoT 3TOT

OUOIHNOTEK, A3BIKOB IIPOrPAaMMUPOBAHUS U UX aJITOPUTM
uHppacTpykTypsl. HU3KOypOBHEBEIE U IIPOrpPaMMHBIMH
BBICOKOYPOBHEBBIE a0CTPaKLIMU JJIs TapajuIeIbHOM |CpelicTBaMH,
00pabOTKM JAHHBIX, MOJICNb PACIIPENCIICHHBIX TECTUPYIOT €r0
BBIYMCIICHUIT map-reduce. paboty u
IIPEJICTABIISIIOT
OTYeT
IIpenoaaBaTellio.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmoTpenst
2.3.3 JlabopaTopHbIe 3aHATHSA
®opma
Ne HaumenoBaHue 1a60paToOpHBIX paboT TEKYILEro
KOHTPOJISI
1 3 4
1. |Texamueckoe, MaTeMaTH4eCcKoOe, MPOrpaMMHOE, HH(OPMAIIMOHHOE, Oruer no
OpraHU3alMOHHO-METOANYECKOE U ITPaBOBOE 00eCrieueHe COBPEMEHHBIX | J1TaOOpaTOpHOM
ncC. pabote
2. |llpuHnmmel co3nanus U npoektupoBanus VC. Oruer no
1abopaTopHOii
pabore
3. |3HaKOMCTBO C OCHOBHBIMH 3TallaMU )KM3HEHHOTO LIUKJIa IPOrPaMMHOTO Otuer no
obecrieueHus. nabopaTopHOI
pabote
4. |CocraB U cojiep)KaHue MPOCKTHBIX pabOT Ha Pa3IMYHBIX dTAMax Otuet o
YKU3HEHHOTO LIUKJIA. 1abopaTopHOii
pabote
5. |Ananu3 cdep npumeHeHus: HauboJsee pacpOCTPAHEHHBIX S3bIKOB Oruer 1o
IPOrpaMMHUPOBAHUS. nabopaTopHOit
pabote
6. |Knaccudukarus u cnennprka IPUMEHEHHUS S3bIKa TPOrPaMMHPOBAHUS Oruer o
Python nabopaTtopHoOi
pabore
7. |[loctpoenue cxembl JokyMeHTa ¢ momoiusio XML DTD i XML Otuer no
Schema. HTML (XHTML) - omiimune or XML, crieruduka nabopaTtopHoOi
WCITOJIH30BaHUS. pabore
8. |Dopmar npexacraBieHus CTpyKTypupoBaHHOH nHpopMmaru JSON: Oruer 1o
MPUHIIMIIBI TOCTPOEHHUSI, crieu(UKa NCIOJIb30BaHUS nabopaTopHOit
pabote
9. |CpaBHUTENBHBIN aHAINU3 M 00IACTH MPUMEHEHHS Pa3JIMYHbBIX TEXHOJIOTHI Ortuer o
XpaHeHUs HHPOPMALIUH. 1abopaTopHOit

pabore




10. |O630p OCHOBHBIX BUIOB HE PEISAIIMOHHBIX 0a3 TaHHBIX: X PAaHUIIHIIL Ortuer 1o
«KITIOY- 3HAYCHHEY. nabopaTtopHoOi
pabore
11. |Texnomnoruum Data Mining. Otyer mo
1abopaTopHOit
pabore
12. |TexHonoruu ananu3a 0onpmx 00beMoB naHHbIX (Big Data). Otyer no
nabopaTopHOI
pabote
13. [TTogeprkka mapaieTbHBIX BRIYACICHUH Ha YPOBHE OIEPAIlMOHHBIX Otuer o
CHCTEM. 1abopaTopHOii
pabore

3amuTa 1abopatopHoi padotsl (JIP), BeimosnHeHue xkypcosoro npoekra (KII), kypcoBoii

pa6otel (KP), pacuerno-rpadudeckoro 3amanms (PI'3), mamucanue pedepara (P), acce (9),
koiokBuyM (K), rectuposanue (T) u T.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHHsI /ISl CAMOCTONATEILHOI PadoThI

00y4YaIIUXCH 10 JUCHHUILIMHE (MOYJII0)

HepequL y‘le6H0'MCTO,I[I/I‘IeCKOFO obecneyeHus JUCHUITIINHBI

Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 | U3yyeHue neKIMOHHOTO 1. Meronuyeckue yKa3aHUs 1o BBITIOJTHEHUIO
MaTepuana; 7a0opaTOpHbIX pPabOT. VYTBEpXKAEHb Ha 3acelaHUH
IToaroroBka oT4era 1o CoBera QaxynpTeTa MaTeMaTUKU U KOMITBIOTEPHBIX HAYK
nabopatopHoit pabore; ®I'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.
[ToaroroBka K 3K3aMeHy. 2. Meroanueckue yKa3aHUs 1o BBITIOJTHEHUIO

CaMOCTOSITENIbHOW paboThl oO0ydaromuxcs. Y TBEpHKIEHbI
Ha 3acenaHun CoBera (akyiabTeTa MaTeMaTUKUd U
kommnbioTepHbIX Hayk PI'BOY BO «Ky6I'Y». IIpoTokon
Ne 5 ot 05 mas 2022 .

Y4eOHO-MeTOIUYECKUE MaTepuasbl NIl CaMOCTOSITENIbHOM paboThl O0yYaromuxcs W3

qKcila MHBAJINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOYKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBBS U BOCIIPUITHS HH(POpMALIUU:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,
— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHo (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig 1u1 ¢ HapyIIeHUsSIMHA OIIOPHO-JBUTATEIBHOTO almapara:
— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,




— B (hopme ayauodaiina.
JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

CoueTanue TpaJAMIIMOHHBIX O0OpA30BATENbHBIX TEXHOJOTUH B (OpMe JICKIUHA W
naboparopHbix padoT. [IpUMEHSIOTCS KIacCHMYeCKHe METOJbI, TaKhe KaK YCTHBIA OIpoc,
MUCbMEHHBIA OMNPOC, KOHTPOJbHAs, TaK W HUTEPATUBHBIE METOJbI: TPYNIOBOM KOHTPOJIb,
JIUCKYCCUU, KOJJIOKBUYMBI.

Kaxaplii cTyIeHT BBICTYMAET C JIOKJIAJIOM I10 OJTHOM U3 TEM MPOrpaMMbl Kypca, a TakkKe
OTYUTBIBACTCS IMYOJUYHO MO PEIICHUIO 3a1ad, MPEIJIOKEHHBIX B KAa4eCTBE CaMOCTOSTEIbHON
paboThl. MIcnonb3yroTcs JIEKIUs-BU3yalIn3als, IpoOIeMHast JICKITHs.

B xone mnpakTUueckuX 3aHSATUNA TPEANOJIaraeTcs HCIOJIb30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTHI TakKe JJId MPE3CHTAMH 10 MarepuajiaM A0KjIaaoB. MHTEpaKTUBHOCTH MOJA4YU
MaTepHualia 1o JUCLUIUIMHE MPEANOIaracT He TOJIbKO B3aMMOJCHCTBHS BHUIA «IIPEIIOJABATEND -
CTYACHT» U «CTYJICHT - MPENO0IaBaTEb)», HO U «CTYJICHT - CTYJICHTY.

Huckyccus. BO3MOXXHOCTH TUCKYCCHU MPEANOaracT yMeHHE BbICKa3aTh COOCTBEHHYIO
UJEI0, MPEMJIOKUTh CBOM MYyTh PEIICHUs, apryMEHTUPOBAHO OTCTAaMBATH CBOKO TOUYKY 3pPEHUS,
CBSI3HO M3naratb Mbicau. CTyneHTaM mpejiaraercs MpoaHaJIu3MpOBaTh BAPUAHTHI PEIICHUS,
00CyIuTh AOKIIA, BHICKAa3aTh CBOE MHEHHUE.

IIpesentaums. IlpumeHeHHe HaA 3aHATUM KOMIBIOTEPHBIX TEXHOJIOTMHA MO3BOJISIET
CTyJIEHTaM BBICTPOUTH CBOHM JOKJIagbl C MPUMEHEHHEM TrpapUUecKuX IaKeTOB M HWHBIX
WH()OPMAIIMOHHBIX PECYPCOB I JOCTHXKEHHS OOJIBINECH HATJISIHOCTH M3JaraeMoro mMarepuania
U Kak cjeacTBre 0oJjiee MOJHOro U rIyOOKOro MOHMMAaHUS HOBBIX 3HAHUH.

Jns M1 ¢ OrpaHMYEeHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI MPEYyCMOTPEHA OpPraHU3aLIMs
KOHCYJIBTALIMI C UCIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

14. OueHoYHbIe U METOANYECKHE MATEPHUAJIBI
4.1 OueHoyHble CpeAcTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAeMOCTH H
l'lpOMe)KyTO‘IHOﬁ aTreCralumn

OneHouyHble CpeACTBa MpeIHa3HAYeHbl JJs KOHTPOJS M OLEHKM 0oOpa3oBaTeIbHBIX
JOCTIDKEHUI 00ydaromuxcs, OCBOMBUIMX MporpamMmy yudeOHoil aucrumiuasl b1.B.JIB.05.01
«Metomosorun pa3pabOTKU TPOTPAMMHOTO 00ECTICUCHUS .

OneHouHbIE CpeNCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJISAA B JOpME TECTOBBIX 33JaHU, U MPOMEKYTOUYHOI aTTecTaluu B GopMe BOIPOCOB
Y 33JJaHUH K DK3aMEHY.

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— Tpu HEOoOXOJUMOCTHM HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbS MTPENOCTABIIAETCS JOMOJIHUTEIBHOE BPEMsI IS IOATOTOBKM OTBETA HA DK3aMEHE;

— P MIPOBEJIEHUH MPOLIEYPHl OLIEHUBAHUS PE3yJIbTaTOB 00yUYEHUs MHBAIUJIOB U JIULL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 310pPOBbsI MPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3710 POBbSI
U UHBAJWAOB IIpOLeypa OLIEHUBAHUS pE3YyNbTaTOB OOYyYEHHUs M0 JUCHUILUIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOYyYEHHsS WHBAJIUAOB U JIUIl C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsSI 10 JTUCHMIUIMHE (MOJIYJIO) TIpelycMaTpUBAaET IPEI0CTaBICHHE
uHpopManuu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHSIM HMX 3J0pPOBbS M BOCIPUSATHUS
uHpOpMaLUu:

JUtd nu1 ¢ HapyIIEHUMH 3PEHUS:

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

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.



JIyig U1 ¢ HapyIIEHUSMHU CiTyXa:

— B Ie4aTHoi (opme,

— B popMe JIEKTPOHHOTO TIOKYMEHTA.
JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

CprRTypa OLHCHOYHBIX CPEACTB AJs TeRymei/i H HpOMe)KyTOqHOﬁ aTTeCTallumn

Kon Hanmenosanue
Ne KonTtpomupyemsie pazaeinsl KOHTPOJIUPYEMOU OLICHOYHOI'O CPEICTBA
n/m (TeMbl) TACITUTUTHHBI* KOMIICTEHITNH (I Texymii KOHTPOITS [IpomexxyTrounas
€c JacTH) aTTeCcTalus
DBOIIONAA JlabopatopHas Bormpocs! Ha sk3amene
1 UHGOPMALIMOHHBIX CHCTEM U [TK-1: TIK-5 pabora 1-3
MIPOTPAMMHOI0
obecrieueHus
JKW3HEeHHBIN UK JlabopatopHas Bormpock! Ha sk3ameHe
2 | OporpaMMHOTO IIK-1; [IK-5 | padora 4-8
obecrieueHus
3 ﬂgI)IKI/I U TEXHOJIOTUU [K-1: TIK-5 J'Ia60paT0pHaﬂ BOHpOCBI Ha 5K3aMCHC
IPOrPaMMHUPOBAHHS ’ pabora 9-14
TCXHOHOFHH J'Ia60paT0pHaﬂ BOHpOCBI Ha 5K3aMCHC
4 | CTPYKTYpUpPOBaHUs IK-1; [IK-5 | padora 15-21
uHpOopMaun
MeTtonosnorus JlaboparopHas Bonpocs! Ha 3x3ameHe
5 | mporpaMMHUpOBaHUs CUCTEM TK-1; TIK-5 | padora 2225
XpaHeHus: "HhOopMaIuu
[TporpammHoe o0ecreyenue JlabopatopHas Bormpock! Ha sk3amene
g | AU IOCTPOCHHS [TK-1: TIK-5 pabora 26-29
pacrpeneneHHbIX
WH()OPMAIMOHHBIX CUCTEM
7 Tex"onoruu napajuieIbHOT O [TK-1: ITK.5 JlaboparopHas Bomnpocs! Ha 3x3ameHe
IPOTPaAMMHUPOBAHUS ’ pabora 30-35
Ioka3aTe/ i, KPpUTEPHHU U IIKAJA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUIA
Koan CooTBeTcTBHE YPOBHEH 0CBOCHHS] KOMIIETEHIIUM TJIAHUPYEMbIM
HAUMEHOBAHHUE pe3yJbTaTamM 00y4eHUs1  KPUTEPUAM X OLlEeHUBAHMS
KOMITeTeH I MOPOrOBbIH 0a30BblIil NPOABHHYTBII
Ouenka
Y 10BIIETBOPUTENBHO Xopo11o/3a4TeHo OTAMYHO /3a4TEHO
/3a4TEHO

I1K-1 CnocoGen
JIEeMOHCTPHPOBATh
0a30Bble 3HaHUS
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK,
OCHOB
POTrpaMMHPOBAHHS
U MH()OPMAITMOHHBIX

3Hnaem OCHOBHBIE
3HaHUS U3 Pa3JIeoB:
MpOrpaMMHUPOBAHUS,
MMEET MPEACTaBICHHUE O
CYIIECTBYIOIINX
MaKeTax MPUKIIATHbIX
porpamm JJist
pa3pabotku I10.

3Hnaem CTPYKTYpy U
MPUHIIUIIBI paOOTHI C
IPOTPaMMHBIM
o0ecreueHuEeM, MOKET
B3aNMMOJENCTBOBATH C
CYILIECTBYIOIIMUMH
MaKeTaMH TPHUKIaTHBIX
porpaMm st

3Haem CTPYKTYypy U
MPUHIIAITBI paOOTHI €
MPOTrPaMMHBIM
obecrieueHrneM, MOXKET
YBEpPEHHO paboTaTh C
CYIIECTBYIOIIUMHU
MaKeTaMy MPUKIIAJTHBIX
nporpamm st




TEXHOJIOTUH

paspabotku I10. paspabotku I10.
Ymeem n3marate Ymeem ncrionp3zoBaTs Ymeem TBOpUECKH
METOAO0JOTUN METOAOJOTUN HUCIIOJIB30BAaTh
paspabotku I10, paspabotku I10, METO/I0JIOTHUHU U
peaJII/I3OBBIBaTB 9THU peaJII/I3OBLIBaTB 9THU aJIFOpI/ITMLI
METObI Ha SI3BIKE METObI Ha SI3BIKE paspabotku I10,

IIPOrPaMMHUPOBAHHUS
BBICOKOT'O YPOBHH.

IIPOrpaMMUPOBaHUS
BBICOKOI'O YPOBHS

peann30BbIBATh 3TU
METO/IbI Ha SI3bIKE
IPOrpPaMMHUPOBAHUS
BBICOKOTO YPOBHS

Braoeem nexoTopsiMu
METOJIaMU JJIsl 3a71a4 U3
YKa3aHHBIX pa3zelioB.

Brnaoeem metomamu u
TEXHOJOTHSIMU JIJIS
3a/1a4 U3 YKa3aHHBIX
pazzenoB

Braoeem
pa3HOO0pa3HBIMU
METO/IaMH |
TEXHOJIOTUSMH TSI
3aJ1a4 U3 yKa3aHHBIX
pas3zaenos

ITK-5 Crocoben
HCII0JIb30BaTh
COBPEMEHHBIC
METO/Ibl pa3paboTKu
U peayin3aluu
KOHKPETHBIX
aJITOPUTMOB
MaTeMaTUYECKUX
Mozeel Ha 0ase
SI3BIKOB
IpOorpaMMHUPOBaHUS
U [TAKETOB
MPUKITATHBIX
porpaMmm
MOJICTTUPOBAHUS

3Haem HEKOTOpPBIE

3naem onTUMaJILHEBIE

3naem pazHooOpa3HbIe

aJITOPUTMBI pEIICHUS QITOPUTMBI PEIICHUS MaTEeMaTHYCCKHE
TUIIMYHBIX 33124 THUIIMYHBIX 33124 OITUMAaJIbHEIC
paspabotku [10 paspabotku [10 QITOPUTMBI PEIICHUS
TUITMYHBIX 33124
paszpabotku [10
Ymeem peanuzoBeiBaTh | Ymeem HaxonuTs, Ymeem naxonutn,
MIPOTrpaMMHO U aHAIM3UPOBATh, TBOPYECKHU
HCIIOJIB30BaTh Ha peanr30BbIBATH aHaJIM3UPOBATh U
MIPAKTUKE AJITOPUTMBI MIPOrpaMMHO U peann30BbIBAThH
JIII 331249 U3 HCIO0Ib30BaTh Ha POrpaMMHO

YKa3aHHBIX pa3/ICIoB.

MMPAKTUKE aJITOPUTMBI
JJIA 3a4a4 U3
YKa3aHHBIX pa3JiCioB

METO/I0JIOTUHU U
QITOPUTMBI JUIS 3a/1a4
U3 YKa3aHHBIX

pasziesnoB
Braoeem nudopmanueit | Braoeem Braoeem
0 BO3MOXHBIX uHpopmanuen u uHpopManuei u
MPEUMYIIIECTBAX U HEKOTOPBIMH METOJIaMH | Pa3HOOOPa3HBIMU

HeaocTaTKax
METOZOJIOTHI CO3IaHUA
10

CpaBHCHHS KauCCTBa
MMPUMCHCHUA

METOOJIOTUN CO3/1aHUs
110

METOaMU CPABHCHUS
Ka4ueCTBAa MPUMCHCHU A
METOIOJIOTHM CO3aHuUs
1o

3a‘leTHO'3K3aMeHaHl/IOHHBIC MaTepHuaJibl AJIA HpOMe)KyTO‘{HOﬁ arTrecranmu
(3x3ameH/3a4eT)
Bonpocs! U151 NOATOTOBKU K JK3aMeHY
1.  Knaccudukanus u CpaBHUTENbHBIN aHATH3 HaHOOJIee pacpOCTPAHEHHBIX S3BIKOB

IIPOrpaMMHUPOBAHUS.

Noakown

CyIIHOCTh OCHOBHBIX MapaJurM IporpaMMUPOBAHMSL.
AHanu3 cdep npuMeHeHHs HanboJsee pacpOCTPaHEHHBIX SI3bIKOB MPOTPaMMHPOBAHUS.
Knaccudukarus u cnieruduka npuMeHeHus s3bIKa mporpaMmupoBanust Python
CpaBHeHUE pa3IUYHbIX IPUHIUIIOB MIPEICTAaBICHUS CTPYKTYPUPOBAHHONW HH(OPMALIUH.
S3p1k pazmeTkt XML: OCHOBHBIE IPUHIIMITBI TIOCTPOSHUS U CieNU(PUKA UCTIOIb30BAHUS.
[Toctpoenue cxemsl nokymenTa ¢ momomisio XML DTD wim XML Schema.




A3pik pasmerkn HTML (XHTML), cieniuduika ncnonpb30BaHus, CXOJICTBA U PA3TUYUS C
XML.

9. ®dopmar npeAcTaBiIeHUs CTPYKTYpupoBaHHo nHpopManuu JSON: NPUHITUTIBI
MOCTPOCHHMS, CIelU(UKA UCTIOIb30BAHUSL.

10. CpaBHUTEIBHBIN aHAJIU3 OCHOBHBIX TEXHOJIOTHM XpaHEHUs JaHHbIX.

11. OG30p U cCpaBHUTENBHBIN aHAIN3 OCHOBHBIX BUI0B HE PEJSILIMOHHBIX 0a3 1aHHBIX.

12.  TlpuHiuns! paboThl U XapaKTEPUCTUKU XPAHMIUL] «KITF0Y-3HAYCHHEY, IPUMEPDI
peLIeHHid U 00JIACTH TPUMEHECHHS.

13. IIpuniuns! paboThl U XapaKTEPUCTUKU XPAHUIIUII TUIIA CEMEICTBA KOJIOHOK, TPUMEPHI
peleHnii U 00J1IaCTH TPUMEHEHHUS.

14. IIpunHiumnel paboThl U XapaKTEPUCTUKU JOKYMEHTO-opueHTHpoBaHHBIX CYB/I, mpumepsl
peleHuii U 00J1IaCTH TPUMEHEHHUS.

15.  IIpuniumnel paboThl U XapaKTEPUCTUKHU 0a3 JaHHBIX HA OCHOBE rpad)oB, IPUMEPHI
peleHnii U 00J1IaCTH TPUMEHEHHUS.

16. TexHOJOTUSMU MOCTPOEHUS pacIpe/ieIeHHbIX HH()OPMAIIMOHHBIX CHCTEM.

17. BeO-opuentupoBanHsle pacnpeaeneHnsle C, Be6-cepBuchl, cepBucoB REST, npuHummb
paboTHI M 00IACTH IPUMECHCHHS.

18. Mojenb pacnpeeiICHHBIX BRIYKCICHUI map-reduce.

19. OOnekTHO opueHTupoBanHoe [10.

20. IImanupoBaHHe U aHANIHU3 TPEOOBAHMH K HH()OPMAITIOHHON CHCTEME.

21. IIpoekTupoBaHHE MPOrPAMMHOTO OOECIICUCHUSI.

22. Co3panme (peanu3aiusi) MpOrpaMMHOTO 00eCIICUCHHS.

23. Baenpenue nporpaMMHOTO 00€CTICUCHHS.

24.  DkcroryaTanus IpOrpaMMHOTO 00ECTICUeHHS.

25. Mogenu )XU3HEHHOTO [IUKJIA MPOTPAMMHOI0 00eCIIeYeHHUS.

26. OOBeKTHBIC pacHpeAeTICHHbIE CUCTEMBbI, IPUHIUITEI paOOTHI  007IaCTH TPUMEHEHUS.

27. AreHTHBIC TEXHOJIOTHH, TEXHOJIOTHU OJTHOPAHTOBbIX (P2P) ceTelt, mpuHImMIB! paboThl 1
o0JacTu NIPUMEHEHHUS.

28.  Grid Texnonoruu, odnaunsie Beruncienus (PaaS, [aaS, SaaS(SOA)), mpuHIHIBI pabOThHI
¥ 00JIaCTH TPUMEHEHHS YKOHOMHUYECKUE U OPTaHU3AIIMOHHBIE ACTIEKTHI UCTIOIB30BAHUS
00JTaYHBIX BBIUUCIICHUH.

29. Texunonoruu Data Mining mpu4YiHBI BOSHUKHOBEHHS, OCHOBHBIE OCOOCHHOCTH
(YHKLIIMOHMPOBAHUS U cHelM(UKa CO31aHUS TPUIIOKEHHH.

30. TexHomoruu aHanu3a 60IbIIX 00beMOB NaHHBIX (Big Data): mpuYrHbI BO3HUKHOBEHUS,
OCHOBHBIE OCOOEHHOCTH (PYHKIIMOHMPOBAHUS U CHIELM(PHKA CO3TaHUS PUIIOKEHHH.

31. MammHHOe 00y4YeHre - OCHOBHBIE TIPUHIIMITBI, ATAITBI CO3/IaHUS HH()OPMAITHOHHO-
AQHAJTUTMYECKUX CHCTEM C UCTOJIb30BAHUEM AJITOPUTMOB MAIIMHHOIO O0Y4EHUSI.

32. IlpwuuHBI pa3BUTHUS TEXHOJIOTUH MapaJIeTbHOTO porpaMMupoBanusi. CoBpeMeHHOE
anmnapaTtHoe obecrieueHue, 3akoH Mypa 1 aKTyalbHOCTbh TEXHOJIOTHI MapasiebHOTo
nporpaMMupoBaHusi. OrpaHHUYEHHsSI B peai3alii MapalieIbHBIX BBIYUCICHUH, 3aKOH
Awmpana.

33.  CrmocoObl CHHXpOHH3AINH TTapaUIeTIbHOTO B3aUMOJICHCTBHUS: B3aUMO/ICHCTBHE Yepes3
paszesnsieMyro MaMsaTh, B3aUMOAECHCTBUE C IOMOIIBIO TIepeiadn COOOIICHUH.

34. Tlomnep:kka rmapajulebHBIX BEIYUCICHHH HA YPOBHE OTIEPAIIHOHHBIX CUCTEM: TTIOTOKHU H
HPOIIECCHI.

35. TNomnepkka mapasuiebHBIX BEIYUCICHHUA HA YPOBHE OMOIHOTEK, S3BIKOB
IpOTrpaMMHUPOBAHUS U UX HHPPACTPYKTYpbl. HU3KOypOBHEBEIE U BEICOKOYPOBHEBBIE
a0CTpaKIMK JUTsl MapajuieIbHOH 00paOOTKH JTaHHBIX.

Ilepeyenr KkoMmeTeHUMH (YACTH KOMIETEHLIMH), IPOBepsieMbIX OLEHOYHBIM
CPeICTBOM:

IIK-1 - Cnoco0HOCTh [1eMOHCTPHPOBATh 0a30Bble 3HAHMA MATEeMATHYECKHX H

eCTeCTBEHHBIX HAYK, OCHOB MNPOrPAMMHUPOBAHUSA U HHGOPMALMOHHBIX TEXHOJIOTHIA,



IIK-5 - Cnoco0HOCTH HCHOJb30BaTh COBPEMEHHbIe METOAbl pPa3padoTKu H
peanu3aniu KOHKPETHbIX AJrOPUTMOB MAaTeMAaTHYeCKHUX Mojededl Ha 0a3e A3bIKOB
NPOrpaMMHUPOBAHUS H NMAKETOB MPUKJIATHBIX IPOrPAMM.

4.2 MeToan4yecKne MaTepHualibl, ONpeaesole Npoueaypbl OleHUBAHUSA 3HAHUIA,
YMeHUil, HABBIKOB M (WJIH) ONBITA JAeSATEJbHOCTH, XaPAKTEPU3YIOIINX 3TalbI
(popMupoBaHus KOMIETEHIHA

HtoroBoit Qopmoii KOHTpons cHOPMUPOBAHHOCTH KOMIIETCHUIMH Yy O0Oydarommxcs To
mucuurinae  b1.B.JIB.05.01  «Metogonorun  pa3pabOTKH  MPOTPAMMHOIO  OOCCIICUCHHS»
ABJIAETCS DK3aMEH B KOHIE ceapMoro cemecrtpa. CTyneHTHl 00s3aHbl COaThb JK3aMEH B
COOTBETCTBUU C PACIHCAHUEM U YYEOHBIM IJIAHOM.

@OHJT OLIEHOYHBIX CPEJICTB IMPOMEKYTOYHOW aTTECTAlMM COCTOMT U3 BOIPOCOB M 3ajad K
3K3aMEHY 10 JUCLHUILIIMHE.

DK3aMeH MO TUCHMIUIMHE IpecienyeT Leidb OLEHUTh PadoTy CTyAEHTa 3a KypcC, MOIy4eHue
TEOPETUYECKUX 3HAHUHM, UX MPOYHOCTb, PA3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETeHHe
HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHHUE NPUMEHATH MOJIYYEHHbIE 3HAHMS JUIsl PELLECHUS
MPaKTUYECKHX 3a]1a4.

®dopma npoBeICHUS SK3aMEHA: YCTHO.

DK3aMeHaTopy MpeIOoCTaBIsETCA IMPABO 3a/aBaTh CTYAEHTAM JOINOJIHUTENIbHbIE BOMPOCHI IO
BCel yuyeOHOH Mporpamme JUCHUILIMHBI.

Pe3ynpTaT clnaum sK3aMeHa 3aHOCUTCS MPENOAABATENIEM B 3K3aMEHAI[MOHHYIO BEIOMOCTb M
3aUETHYIO KHUXKKY.

OneHouHbIe CpeACTBA ISl WHBAIMIOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBBS
BBIOMPAIOTCS C YIETOM MX MHIUBHIYAIBHBIX ICUXO(PHU3MUECKUX OCOOCHHOCTEH.

— TP HEOOXOJMMOCTH WHBAIMJAM W JIMLAM C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3JIOPOBBS
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /7Sl TOATOTOBKH OTBETA HAa SK3aMEHE;

— TpPU TIPOBEACHUHW TPOLEAYPHl OIICHWBAaHUS pPe3yJIbTaTOB OOYYEHUS WHBAIHMIOB W JIHI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— NpU HEOOXOAMMOCTH JJsl OOYYaIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHU 37I0POBbS U
WHBAIMIOB TMpOIeaypa OLEHUBAHHS pE3yabTaTOB OOYYEHHS 110 JUCIHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oIleHMBAaHUS pPE3yAbTATOB OOY4YeHHS WHBAIWAOB M JIUIl C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAaHUUYEHHSIM WX 3I0POBBS W BOCIPHSITHS
UHpOpMaLUu:

JUist Ut ¢ HapyIIEHUSIMHA 3pSHHS:

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlns man ¢ HapyIeHusIMH cltyXa:

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlist U1 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ammapara:

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIHbHOM Y4YeOHOH JHUTEpPaTyphbl,

HEe00X0UMOI1 111 OCBOCHUS TUCIMILIMHBI (MOYJIA)

5.1 OcHoBHas JuTepaTypa:

1. AmbOnep, C. I'mOkue TEXHOJOTHH: OSKCTPEMaJIbHOE MPOTPAMMHPOBAHUE |
yHu(uUImpoBaHHbIH rporece papadotku / C. Am6nep. - M.: CII06: ITurep, 2016. - 416 c.



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

3. Kapnos, 0. I'. Teopus u TexHomorus mnporpamMMmupoBaHus. OCHOBBI MOCTPOCHHS
tpanciaropos / FO.I'. Kapnios. - M.: BXB-Ilerepoypr, 2019. - 272 c.

4. JIynun, C. A. Texnonoruu napamienbHoro nporpammupoBanus / C.A. Jlynmun, M.A.
[Toceimkun. - M.: ®opym, Uudpa-M, 2015. - 208 c.

5. Xopes, II. b. TexHomorun oOOBEKTHO-OPHUEHTHPOBAHHOIO MPOrPAMMHPOBAHHS.
Yuyebnoe nmocobue / I1.b. Xopes. - M.: Academia, 2014. - 448 c.

6. Munoy, Y. Anaim3 undopmanuonnsix cucreM / U. Mumoy. - M.: IIporpecc, 2011. -
400c.

7. IlatTepcon, [l. ApxuTekTypa KOMIObIOTEpPa U MPOSKTUPOBAHNE KOMIIBIOTEPHBIX CHCTEM
/ . Marrepcon, [x. Xenneccu. - M.: ITurep, 2012. - 784 c.

8. Packun Murtepddeiic: HOBbIe HANIPaBIEHUS B IPOSKTUPOBAHUH KOMITbIOTEPHBIX CUCTEM:
monorp. / Packun, lxxed. - M.: CumBon-mtoc, 2014. - 272 c.

9. ®wmnmos, B. A. Mmuoromepasie CYBJl mnpu co3maHuu KOPHOpPATHBHBIX
uHpopMannoHHbIX cucteM / B.A. @unumnmos. - M.: Equtopuan YPCC, 2014. - 465 c.

10. IIactoBa, I'. A. Beibop u onTumu3anus CTpyKTypsl HHPOpPMAIMOHHBIX cucteM / I.A.
[lactoBa, A.1. Koékun. - M.: DHeprus, 2015. - 256 c.

Jljig OCBOEHMS AUCUMILIMHBI MHBAJIMAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbsSl MMEIOTCSI M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. ABTOMaTu3anus NpOEKTUPOBAHNS BBIUUCIUTEIBHBIX CUCTEM. SI3BIKH, MOIEIMPOBAHUE
u 0asbl nanHbIX / pea. M. bpeiiep. - M.: Mup, 2014. - 463 c.

2. I'BozneBa, B. A. OCHOBBI MOCTPOEHHMsSI aBTOMATHU3MPOBAHHBIX HH()OPMAIIMOHHBIX
cucreMm / B.A. I'Bo3neBa, 1.10O. JlaBpentsesa. - M.: ®opym, Mudpa-M, 2016. - 320 c.

3. I'epman-T'ankun, C. I'. Matlab & Simulink. IIpoekTupoBanue MexaTpoHHBIX CUCTEM Ha
[1IK / C.I'. T'epman-I'ankun. - M.: Kopona-Bek, 2014. - 368 c.

4. Kykos, K. I'. MozgensHOE npoeKkTHpoBaHUE BcTpanBaeMbix cucteM B LabVIEW (+
DVD-ROM) / K.I'. Kykos. - M.: JIMK Ilpecc, 2011. - 688 c.

5. HmatoBa, O. P. Metogonoruu M TEXHOJOTUH CUCTEMHOTO TNPOEKTHPOBAHUS
uHpopMannoHHbIX cucteM / D.P. Mmaroa, FO.B. Unatos. - M.: ®aunra, 2013. - 256 C.

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

7. FOpkeBuu, E. B. Beenenue B Teoputo unpopmannonusix cuctem / E.B. FOpkeBuu. -
M.: I'pymma U/IT, 2013. - 272 c.

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

5.3. llepuoauveckue u31aHusA:
1. https://www.computerworld.ru/
2. https://www.ixbt.com/

6. Meroanueckue yKazaHus JJs O0y4AIOIIMXCHA IO OCBOEHHUIO
AUCHHUILIUHBI (MOIYJIs1)

MCTOJIH‘ICCKI/IC PE€KOMEHIAUHU NpenoaaBaTeJiaM U CTYACHTaM
10 COCTABJIEHUIO M BBINOJHEHUIO J1a00PaTOPHBIX 32 IaHU I
Bce naGopartopHble 3amaHus MPEANoOJaraloT HaNMCaHWE, OTIAIKy W TECTHPOBAHHE
nporpaMMbl Ha OJIHOM U3 S3BIKOB BBICOKOTO YpOBHsSI pabOTBHl ¢ 3agadyaMu  pa3paboTku
nmporpaMmMHOTO obOecrieueHus. TpeboBaHus K Tporpamme: WHGOpMAIMS O pelraeMon 3amade



3ampalliBacTCs B JUAIOTOBOM DPEXHUME, Mporpamma J0JDKHA ObITh ONTUMAalbHA 1O 00BEMY
BBEIYHCJICHUN (HOBTOpHBIe BBIUUCJICHUSA TIIOJYYCHHBIX pPAHCC BCINYHUH HCI[OHYCTI/IMLI) n 110
0o0beMy MaMATH (HampuUMep, B HTEPAIMOHHBIX METOJaX B MAMSATH COXPAHSIOTCA TOJIBKO T
YICHBI NOCICAOBATCIIBHOCTH, KOTOPBIC HCOGXOI[I/IMBI JIs1 €€ HpOI[OJ'DKeHI/ISI).

TpeboBanust K TOAOOPY TECTOBBIX IPUMEPOB: MPOCTOTA, OTCYTCTBHE 3aMETHBIX
BBIYUCIIUTCIIBHBIX HOFpeH.IHOCTefI ", €CJIKM BO3MOXKXHO, OTCYTCTBUC ITOTPCIIHOCTHU MCTOAA, B TO KC
BpPEMsI TECTOBBIC MPUMEPHI JODKHBI 00J1aaTh OOIIHOCTHIO, JOCTATOYHOW JUIS TPOBEPKH
AJIropuTMa BO BCEX BO3MOKXHBIX CUTyallUAgX.

HemnocpencTBeHHO Ha J1aOOPATOPHBIX 3aHATHUSX CTYACHTBI MOJIYYAIOT OT MPENoIaBaTels
VHIUBUAYAIBHOEC 3aJaHUEC 110 KOHKPETHOMY 4YHCIEHHOMY METOAY, IHIIYT IIPOrpaMmy,
OTJIXHBAIOT U TECTHUPYIOT €€ MO/ KOHTPOJIEM MPENOaBaTelIsl.

Bosbiiasi 4acTh J1aOOPAaTOPHBIX 3aJaHHUN MPUXOJUTCS HA CaMOCTOSITCIbHYIO paloTy:
U3y4YCHHUE TEOPETUYECKOr0 MaTepuayia Mo KOHCIEKTaM JIEKIUH M [0 OCHOBHBIM HMCTOYHHKAM
JIMTEPaTyphl, pa3paboTKa aJropuTMa MPOTrPaMMHON peau3alliid METO/a, OTJaJKa MPOrpaMMbI
Ha KaKOM-JTHOO S3bIKE BBICOKOTO YPOBHs (IMOJOOp TECTOBBIX MPHUMEPOB TAKXKE BXOAUT B
CaMOCTOSITEIILHYIO padoTy).

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHple KOHCYJIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM WHIMBHUIYyAIH3aIMA OOYYCHHUS M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OO0y4aroIlMMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

/. IlepeyeHb WHG(POPMANMOHHBIX TEXHOJIOTUH, MCNOJb3yeMbIX MPH

OCYILECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIeCcca Mo JUCHUIJINHE (MOTYJIIO)
7.1 TIlepedyenb UHGPOPMANUOHHO-KOMMYHMKANMOHHBIX TeXHOJOTUl Bo3moxxHO
KOHCYJIbTUPOBAHUE I10 JIEKTPOHHOH MOYTE.

7.2 IlepeyeHb JULEH3HMOHHOIO0 W CBOOOJHO PACHPOCTPAHAEMOI0 NPOrPAMMHOIO
odecreyeHus

1. OC Windows

2. MS Excel

3. MS Word

7.3 [lepeyeHb coBpeMeHHBIX MPOdecCHOHATBHBIX 0a3 TaHHBIX U HHPOPMAHOHHBIX
CIPABOYHBIX CHCTEM
1. DnextponHas oubmuoteunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepuajibHO-TEXHMYECKOE 0O0ecneyeHue Mo JUCIHUNInHE (MOIYI10)

HaummeHoBaHue yqe6H0171 ayAuTOpPUH, €€ OCHALLICHHOCTD

Ne Bun pabor
000py/IOBaHNEM M TEXHHYECKUMHU CPEJICTBAMHU O0yUESHUS
1. JlekuonHble 3aHATUA | JIGKIIMOHHAs ayIuTOpHUs, OCHAIEHHas MPe3eHTAlUOHHON
TEXHUKOMN (mpoekTop, KOMITbIOTEP/HOYTOYK) 51
COOTBETCTBYIOIIUM IporpamMmmHbIM obecnieuenueM (110).
2. JlaGopatopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CIHEIHAIU3UPOBAHHON
3aHATUA MeOenpl0 M TEXHUYECKMMH  CPEICTBAaMH  OOYy4eHHUS

KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenuem (110).

3. CamMocrogrenbHas Kabuner s camocTosTenbHON  paOOThI, OCHAIICHHBIN
pabora KOMIBIOTEPHONW TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOYCHHS K



http://www.elibrary.ru)/

cetu «MHTEpHET», MPOrPaMMON HSKPAHHOTO YBEIUYEHUS U
00ECIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.




