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1 ey u1 3212494 M3y4YeHUs JUCHUILUIUHBI (MOTYJIs1)

1.1 Ileab ocBOeHUsI TUCUHUILIMHBI

Lenmn w3ydeHHWs] AUCHMIUIMHBI OIpPEICNIEHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICHIEr0 MPOQecCHOHANbHOI0 00pa3zoBaHus. Llenn n3yueHus: TUCUUIIIMHEIL
cootHecena ¢ ooumu rensimu OOIT BITO o HanpaBieHHIo U CTIEHUATFHOCTH, B paMKax
KOTOpPOM mpenojaércst AMCUUIUIMHA. 3ajJjauyd M3Y4EeHUs JUCLMIUIMHBI OXBaThIBAIOT
TEOPETUYECKUM, TII03HABAaTEIbHBI M IPAKTUYECKUH KOMIIOHEHTBI JEATEIbHOCTH
IIOJIrOTaBJIMBAEMOr0 OakajaBpa.

Hucuumumna b1.B.JIB.05.01 «Metononoruu pa3paboTKu MPOTPaMMHOTO 00ECTICUSHHS
UMEeT CBOEH LeNbI0 M3Y4YE€HHE OCHOBHBIX MOJEJEH, 3TaloB, METONOB U TEXHOJIOI'MH

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

1.2 3agaun AUCHUIIUHBI

® HAay4YuTb IIPOBOJUTH O6CJ'IC,I[OB3.HI/I€ HpCHMCTHOfI 001acTM M BBIIOJHATD

dhopMaM3aIMi0 MaTepUaIoB OOCIIEIOBAHUS C IEIBI0 peaHM3allid MPOeKTa I10
co3manuo 110;

p33pa6aTBIBaTB KOHICIITYAJIbHYIO MOJCIIb U BLI60p MCTOAOJIOIHU OJIA HpHKHaHHOﬁ

obacry,

*  HAYYUTh BHIOMPATh HHCTPYMEHTAIBHBIC CPEJICTBA M TEXHOJIOTUHU MPOCKTUPOBAHUS
I10;

*  U3Y4YdTh METOIBI aHaM3a TNPUKIATHOW  0o0yacTH, WHGOPMAIMOHHBIX
moTpeOHOCTEH;

*  OBJAJETh HaBBIKAMH pa3paboTku u BHeApeHus 110;
*  JaTh NPEACTaBIECHUE 10 COBPEMEHHBIM TEXHOJIOrUsAM pazpadborku [10.

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl
Hucuumumza b1.B.JIB.05.01 «Metononoruu pa3paboTKu MPOrpaMMHOTO 0OecrieueHHs»

OTHOCHTCSI K 4YacTH, (GOPMUPYEMOI ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUN JUCITUTUTHHBI 10

BbIOOpY brnoka «/luctmmauns (Moynun)" yueGHOrO II1aHa.
Py M yda

1.4 IlepevyeHp MJIAHMPYeMBIX Pe3yJbTAaTOB O0y4YeHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrpaMMbl

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

Ko/l i HAHMEHOBAHHS HEIMKATOPA™ Pe3ynbraTsl 00y4eHus 0 TUCIUILUIHHE

NMPOrPaMMHPOBAHHS H HH(OPMAIIMOHHBIX TEXHOJIOT Hit

IK-1 CnocodeH aeMOHCTPHPOBATH 0a30Bble 3HAHMS MATEMATHYECKHMX M €CTECTBEHHBIX HAYyK, OCHOB

I1K-1.1. 06.001A 3HaeT

Pa3paboTka 1 oTa1Ka MPOrpaMMHOTO KoJa 0a30BBIIl MaTeMaTHYEeCKMH M AITOPUTMUYECKHH amnmapar
CBSI3aHHBIH C MPUKIIAHOW MaTeMaTUKOH, WHPOPMATHKOW 1
paspabortkoii [10;,
ymeeT

BBITIOJITHATE  CTAaHAAPTHBIC HGﬁCTBI/Iﬂ, peuratb THUIIOBBIC
3a1a4d  C yYETOM OCHOBHBIX TOHSATHH ©  0OImMHUX
3aKOHOMEPHOCTEH, (OPMYyIUpPYyEeMbIX B pamMKax 0a30BBIX
JUCHHUIINIMH MaTCMAaTHKH, I/IHCI)OpMaTI/IKI/I U E€CTCCTBCHHBIX
HayK;

BJajJeeT




Ko H HAMMEHOBAHUE HHMKATOpa™ Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

HaBBIKAMH PELICHUS IPAKTHIECKUX 3a/1a4, 0a30BbIMU 3HAHHS
€CTECTBEHHBIX HAayK, MaTeMaTUKH | HH(OPMATHKH,
CBSI3aHHBIMHU C

MIPUKIIATHOW MaTeMaTUKOW, WHPOPMATHKON U pa3padOTKOI
1o

IK-5 CpoocofeH uHcnoab30BaTh COBPeMEHHbIe MeTOAbl pa3padoTKU M peanau3alud KOHKPETHBIX
aJITOPUTMOB MaTeMaTHYeCKHX MojeJeli Ha 0a3e A3bIKOB NMPOrPAaMMHPOBAHMA U NAKETOB MPUKJATHBIX
MPOrpaMM MojeJIMpPOBaHHS

HNIIK-5. 40.011. IIpoBenenne Hay4HO- 3HaeT
HCCIICIOBATEIBCKHUX U ONBITHO-KOHCTPYKTOPCKUX | METOJBI MaTeMaTH4ecKOro u ANTOPUTMUYECKOTO
Pa3pabdoTOK MO OTAENBHBIM pa3ziesiaM TeMBI MOZCNUPOBAHUS  HPH  PEIICHUH  TEOPETHYSCKUX U
MIPUKJIIHBIX 33]1a4, CBsI3aHHBIX ¢ pa3padorkoii I10
ymeet

MOHMMAaTh W TPUMEHSATb HAa MPAKTHKE KOMITBIOTEPHBIE

TEXHOJIOTHH ISl PEIICHUs Pa3jINuHbIX 3371a4, CBSI3aHHBIX C

paspabortkoii [10;

BJajieeT

METOJaMH  MaTeMaTHYeCKOr0o M aJrOPUTMHUYECKOTO

MOJICIMPOBAaHUS  IPU  PELICHHH  TEOPETHYECKUX U

MIPUKIIAIHBIX 3a/1a4, CBSI3aHHBIX ¢ pa3pabotkoit [10
Pe?;y.]'II)TaTI)I O6yT-ICHI/I$I 0 AUCHUIUIMHE OJOCTUTAKOTCA B paMKaX OCYHICCTBJIICHHSA BCCX

BHUI0B KOHTAKTHOM M CaMOCTOATECIbHOM pa6OTI>I o6yqa101u14xc;1 B COOTBCTCTBUH C YTBCPKACHHBIM

y4€OHBIM IIJIaHOM.

I/IH,Z[I/IKaTOpr JOCTHIKCHUA KOMHCTGHHI/Iﬁ CUUTAKOTCA C(bOpMHpOBaHHLIMI/I Ipu
AOCTHIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06y‘~IeHI/I$I.

2. CTpyKTYypa U coJep:kaHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

O61as Tpy10€MKOCTh TUCIUIUIMHEI cocTapmsieT 3 3a4. en. (108 wacon), ux pacnpenenenue
10 BUZaM paboOT MPEACTaBICHO B TaOJIHIIe

(O cmyoenmos OPO)
Buz yue6Hoi paboTbI Bcero CemecTpbl
4acoB (uacsl)
7

KonrakTHasi paGora, B TOM YHcIe: 44 3 44 3
AyauTOpHBIE 3aHATHS (BCEro):

3aHsATHS JTEKIIMOHHOTO TUTIA 14 14
JlaGopaTopHble 3aHATHUS 26 26
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPHI,

MIPAKTUYECKHE 3aHSTHSI)

HNuasi koHTaKkTHasi padora:

KonTpons camoctositensHol paboTsl (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0.3 0.3
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 28 28
ITpopaboTka yaeOHOTO (TEOPETUYECKOro) MaTepuaa 18 18
IToaroToBKa K TEKyIeMy KOHTPOJIIO
KoHTpoJib: 35,7 35,7
ITonroToBka K 9K3aMeHy
OO01mas Tpy10eMKOCTh Yac. 108 108




2.2 CTpyKTypa AMCUHMIIIMHBI
Pacnpenenenue BuioB ydeOHON pabOThI U UX TPYJOEMKOCTH IO pa3JienaM AUCHUILINHBI.

Pazpgenbl (TemMbl) AUCIUTUIMHBI, U3y4aeMbl€ B / CEMECT

pe (ounast popma)

Konngectso yacos
AynutopHas Breayut
Ne HammenoBanwne paznenos (Tem) Beero pabora opHas
pabora
J | 1I3 JIP | CPC
1 2 3 4 5 6 7
1 OBostonus THGOPMAITMOHHBIX CUCTEM U 8 9 i 5 4
" |mporpamMMHOro obecneueHus
2. | DKu3HEHHBII UK MPOTPAMMHOTO 00€CTICUCHHSI 10 | 2 - 4 4
3. |SI3BIKM M TEXHOJIOTUH IPOrPAMMHPOBAHUS 10 | 2 - 4 4
4,  |TexHOJOTHH CTPYKTYpUPOBAHUS HHPOPMAITUH 10 | 2 - 4 4
5 MeTtoo50rus MPOrpaMMUPOBAHUS CUCTEM XPaHEHHUSI 101 2 i 4 4
uHpOpMaun
6 [TporpamMmmMHoe obecrieueHue 17151 TOCTPOSHUS 101 2 i 4 4
" |pacnpeneneHHBIX HHPOPMALMOHHBIX CHCTEM
TexHoI0THH MapaieIbHOTO 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 O JUCITUILINHE 108 | 14 26 28

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

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

®opmMma
Ne Hanverosare Copepxanue pazaena (Tembl) TEKYIIETo
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1. [OBomouus [Tonsarue «urdopmanmonnas cucrema» (UC). JIP
uHpopmanmonusix |Otamnsl pazsutus MC u [10. Iponeccsl, Otuer no
CUCTEM U obecneunBaronue padory MIC. OcHOBHBIE cBOCcTBa|1ab0paTOPHOI
IPOrPaMMHOTO UC, ux crpykrypa u cocras. ObecneunBatoniue 1 [padote:
o0ecrieueHus ¢ynkunonanbsHble noacucteMsl MC. TexHuueckoe, |10 KaxJI0My
MaTeMaTH4ecKoe, MPOrpaMMHOE, METONly
MH(POPMAIMOHHOE, OPraHU3aI[HOHHO-METOAMYECKOE|CTYAEHTHI
1 paBoBoe obecnieueHue coppemeHHbix MC. pa3pabarbIBaoOT
[Tpununs! cozpanus u npoexktupoBanus MC. QITOPUTM
DBOJTIONHS TIPOTPAMMHOTO 00ECTICYCHUS U €€ CBSI3h |PEIICHUS
¢ pa3zsutem MC OIIPEAEIEHHOTO
KJ1acca 3ajad,
pean3yroT 3TOT
ITOPUTM
IpOTrpaMMHBIMU
CpeICTBaMH,
TECTUPYIOT €ET0




paboty u

IPEICTABIISIIOT
OTYEeT
IIPENOAABATEIIIO.
JKuznennprii uka  |{OCHOBHBIE METOAOJOTUH Pa3pabOTKH JIP
IPOrpaMMHOTO nporpaMmmHoOro obecrieueHus: kackaanas, V-Model,| Oruer mo
obecrieueHus WHKpeMeHTHas mojenb, RAD-monens, Agile nabopaTopHOI
Model, ureparmonHnast MOJieJb, CIIUPATbHAS pabore:
MO/IeJb. 3HAKOMCTBO C OCHOBHBIMH 3TanaMu M0 KaXXJIOMY
KU3HEHHOTO LIMKJIa IPOTPAMMHOT0 00ECIICUEHUs:  [METOAY
IJIaHUpPOBaHUEM, aHAM30M TpeboBanuii (TOO, CTYACHTBI
T3), mpoekTHpoBaHKUEM, peau3alieil, BHEIPEHUEM |pa3pabaThIBAIOT
u ’KcrutyaTanuei. CoctaB U cofiepKaHKe QITOPUTM
IIPOEKTHBIX pabOT HA Pa3IMYHBIX ATAMaAX pelieHus
KU3HEHHOTO 1IHKJIA. OTIpeIeNIEHHOTO
KJ1acca 3a/j1ad4,
peau3yIoT 3TOT
JITOPUTM
POrPaMMHBIMH
CpeICTBaMH,
TECTUPYIOT €ro
paboty u
MPEJCTABISIIOT
OTYEeT
PENoAaBaTelio.
S13bIKM 1 O030p COBpEMEHHBIX S3bIKOB IporpamMmmupoBanus, (JIP
TEXHOJIOTHH KiaccuuKalys U CpaBHUTEIbHBIN aHAIIN3 Otuer no
IPOrpaMMHUPOBaHUs |HanboJiee pacpOCTPAHEHHBIX S3bIKOB nabopaTopHOi
porpaMMupoBaHust. OCHOBHBIE NTapaJUTrMbl pabore:
MIPOrpaMMHUPOBaHUS (MMIIEPATUBHOE M0 KaXKJIOMY
IIpOrpaMMHUpOBaHue, JlekiapaTuBHOe METOy
MIPOrpaMMUpPOBaHKE, 00BEKTHO-OPUEHTUPOBAHHOE |CTYIEHTHI
IpOrpaMMHUpOBaHuE, (HYHKIIMOHAIBHOE pa3pabaThIBalOT
MIPOrpaMMHUPOBAHNE) U UX CPAaBHUTEIIbHBIN aHAJIN3. [aJITOPUTM
Amnanu3 cdep npuMeHeHus: HauboJee peleHus
pacipoCTpaHEHHBIX S3bIKOB POTPAMMHUPOBAHUS.  |ONPENEICHHOTIO
Knaccudukanus u cnenmduka mpuMeHeHHs s3bIKa  |KJacca 3a/a4,
nporpamMmupoBanus Python peain3yIoT 3TOT
JITOPUTM
IPOrPaMMHBIMU
CpEICTBaMH,
TECTUPYIOT €ro
paboty u
MIPEICTaBISIOT
OTYET
MIpernoaBaTellto.
TexHomoruu XpaHeHue U 0OMeH CTPYKTYPUPOBaHHON JIP
CTPYKTYpUpOBaHUS |MH(OpManMel B BUJE TOKYMEHTOB WM Otuer no
uHpopMauu cooOuieHnit. Dopmarsl npeICTaBICHUS 71abopaTopHOii
MEPEHOCUMON CTPYKTYpHUPOBaHHOM MHpopMauu. [paboTe:
CpaBHeHUE pa3IMYHbIX IPUHIUIIOB IPEICTABICHHUS (110 KAXKIOMY
CTPYKTYpUPOBAHHON MH(OPMAIINH: 3aKPBIThIE U METONly




OTKpPBITBIE (hOpMAaThl, OMHAPHOE U TEKCTOBOE
MIpe/ICTaBICHIE TaHHBIX. Y HUBEpPCAIbHEBIE (JOpMAThI
XpaHEHHS CTPYKTYPUPOBaHHOW MHPOPMALIUU
(pa3metku noxkymenToB): CSV, XML, HTML
(XHTML), JSON. S3b1k pazmetrku XML:
OCHOBHBIC MTPUHIIUITBI TOCTPOSHUS U crienuduka
UCTOJb30BaHus. [locTpoeHrEe CXeMbl IOKYMEHTa ¢

CTYACHTBI
paspabarbIBaroT
QITOPUTM
pewmenus
OTIPEICIIEHHOTO
KJiacca 3a/1a4,
peau3yoT 3TOT

nomotbio XML DTD nnmu XML Schema. HTML  |anroputm
(XHTML) - otimure or XML, cienuduka IPOrpaMMHBIMHU
ucnosib3oBanus. opmar npeacTaBiacHus CpeJCTBaMH,
cTpykTypupoBaHHoi nHpopManuu JSON: TECTUPYIOT €ro
MPUHIUIIBI TTOCTPOCHUS, CIICIIH(HKA paboty u
HCIOJIb30BaHUS. MPEJICTABISIIOT
OTYET
PENoAaBaTelio.
MeTtononorus O030p TexXHOJIOTHI XpaHeHHs JaHHBIX: (aitnoBbix |JIP
nporpammupoBaHus |cucreM, persuuonubix CYBJ[, OLAP, Data Otuer no
cuctem xpanenus  |Warehouses, He pensimonsbix (“NoSQL”) 6a3 nabopaTopHOI
uH(bopMauu naHHbIX. CpaBHUTENBHBIN aHAU3 U 001acTH paborte:
MIPUMEHEHUSI PA3IMYHbIX TEXHOJIOIMH XpaHEHUs 0 KaXKJIOMY
nHpopmanuu. O630p OCHOBHBIX BHIOB HE METOy
PENSLMOHHBIX 0a3 TaHHBIX: XPAHWINILL «KITFOY- CTYJECHTBI
3HAUEHUE, XPAHWIUIIE CEMENUCTB KOJIOHOK, pa3pabaThIBalOT
nokyMmeHTo-opueHtupoBanHas CYB/I, 6a3 naHHBIX |aIrOpUTM
Ha ocHOBe rpadoB. CpaBHUTEIHHBIN aHAIN3 U peleHus
o0JacTy IPUMEHEHUS HE PESLMOHHBIX 0a3 OIIpeIeIEHHOTO
JTAaHHBIX. KJlacca 3ajad,
peain3yIoT 3TOT
JITOPUTM
IPOrpPaMMHBIMH
CpEICTBaMH,
TECTUPYIOT €ro
paboty u
IPEJCTaBISIIOT
OTYET
IIPENOAABATEIIIO.
[TporpammHoOe 3HAKOMCTBO C pa3IMYHbIMH KJIacCaMu JIP
obecrieueHue st WH(POPMAITMOHHO-AHAIUTUYECKUX CUCTEM. Otuer o
IIOCTPOECHUS Texnonoruu Data Mining. TexHonoruu ananuza  |1abopaTopHOM
pacIpeneIeHHbIX 60sb1KX 00beMOB JaHHbIX (Big Data): mpuunnbl  [pabore:
UH(POPMALIMOHHBIX |BO3HUKHOBEHHSI, OCHOBHbIE OCOOEHHOCTH 0 KaXKJIOMY
CUCTEM (GYHKIIMOHUPOBaHUS U crieu(puKa CO3AaHUS METONly
npwiokeHni. CpaBHUTENBHBIN aHAIU3 Pa3IMYHbIX |CTYIEHTBI
MOJIXO0JIOB K aHAJIN3Y 3HAYMMON MHGOpMaluu: OT  [pa3padaThIBaIOT
IIOCTPOEHHUSI CUCTEM OTYETOB J0 AJITOPUTMOB ITOPUTM
MalIMHHOTO 00yueHuss. OCOOEHHOCTH OCTPOEHUS (pelIeHus
MH(POPMAIIMOHHO-aHATUTHYECKUX CUCTEM C OIIPEAEIEHHOTO

MPUMECHCHUCM aJITOPUTMOB MAIIMHHOT'O O6y‘IeHI/I$I.
OCHOBHBIC 3TaIIBI CO3aaHusA I/IH(I)OpMaL[I/IOHHO-
AHAIIMTHYCCKHUX CUCTEM C UCIIOJIB30BaHHUEM
AJITOPUTMOB MAIlTMHHOTO O6y‘ICHPIH.

KJ1acca 3a/1ad,
pean3yIoT 3TOT
QITOPUTM
POTPaMMHBIMH
Cpe/cTBamMH,




TECTUPYIOT €TO

paboty u
IPEICTaBISAIOT
OTYeT
IIpenoiaBaTesio.
7. |Texnonorum [IpyuuuHEel pa3BUTUA TEXHOJIOTUH NapauiensHoro  |JIP
HapajebHOro nporpamMmupoBanusi. COBpeMEHHOE amapaTHoe Ortuer 1o
IporpaMMHUpPOBaHUs |oOecrieueHue, 3akoH Mypa 1 akTyalIbHOCTh 1abopaTopHOii
TEXHOJIOTUH MapajeNbHOro IPOrpaMMHUpPOBaHus.  [paboTe:
OrpaHuyeHus B pealn3alnu napauieabHbIX 10 KaXI0MY
BBIUMCIICHUH, 3aKOH AMJana. MeTony
CnocoObl CHHXPOHU3AIUY TAPAILIEITBHOTO CTYJICHTHI
B3aUMOJICHCTBHS: B3aMMO/IEHCTBHE Yepe3 pa3pabaTbIBatOT
paszaensieMyro maMsaTh, B3AUMOJCHCTBUE C QITOPUTM
MOMOILIBIO Iiepeaauu coobienuil. [Tonaepxka peleHus
napajieIbHBIX BBIYMCICHUN Ha YPOBHE OTIPEIEIIEHHOTO
OIEPALIMOHHBIX CUCTEM: TIOTOKU U ITPOLIECCHI. KJiacca 3a/1ad4,
[Nonnepskka mapasuieNbHBIX BEIYUCICHUA HA YPOBHE [pEaTU3YIOT 3TOT
OUOINOTEK, A3BIKOB IPOIPAMMUPOBAHUS U UX QITOPUTM
nHppacTpyKTyphl. HU3KOYypOBHEBEIE 1 IPOTPAaMMHBIMHA
BBICOKOYPOBHEBBIE a0CTPaKIIMHU JJIs MapajuleIbHON |CpeacTBaMHy,
00pabOTKHU JAHHBIX, MOJIENb PaCHPEEIIEHHBIX TECTUPYIOT €r0
BBIYMCIICHUIT map-reduce. paboty u
NPEICTABISIOT
OTYeT
IPEenoJIaBaTelio.
2.3.2 3aHATHS CEMUHAPCKOI0 THIIA
He npenycMmoTrpensl
2.3.3 JlaGopaTopHbIe 3aHATHS
dopma
Ne HanmenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
1 3 4
1. |TexHuyeckoe, MaTeMaTH4YECKOE, IPOTPaMMHOE, UHPOPMALIMOHHOE, Ortuer o
OpraHU3aIMOHHO-METOAMYECKOE 1 ITPaBOBOE 00ECTIeYeHIE COBPEMEHHBIX | JIaDOPaTOpHON
UcC. pabote
2. |llpunnumnsl co3aanus u npoextupoBanus VC. Otuer o
nabopaTopHOit
pabote
3. |3HAKOMCTBO C OCHOBHBIMH dTallaMy )KH3HEHHOTO ITUKJIa TPOTPAMMHOTO Otuer o
o0ecrieyeHusl. "1abopaTopHOii
pabore
4. |CoctaB U cozepkaHHe MPOSKTHBIX PabOT Ha pa3IMYHBIX dTArax Otuer o
KU3HEHHOTO LIUKJIA. 71abopaTopHOii
pabore
5. |AnHanu3 cdep npuMeHeHus: Hanbosee PacIPOCTPAHEHHBIX SI3BIKOB Ortuer o
IPOrpaMMHUPOBAHUS. nabopaTopHOit

pabote




6. |Knaccudukarus u cnenudrka IpUMEHEHHS S3bIKa POTPAMMHUPOBAHUS Otyer mo
Python nabopaTtopHoOi
pabore
7. |IToctpoenue cxembl fokymMeHTa ¢ nomouibto XML DTD win XML Otuer no
Schema. HTML (XHTML) - otiimure or XML, crieruduka 71abopaTopHOit
WCTIOJIb30BaHUSI. pabote
8. |®opmar npeacraBiaeHus CTPYKTypupoBaHHO# nHpopmanmu JSON: Ortuer no
MPHUHIIUIIBI ITOCTPOSHHUS, CIIeIU(UKA UCTIOIb30BaHUS n1abopaTopHOii
pabore
9. |CpaBHuTENBHBIN aHATN3 U 00JaCTH MPUMEHEHUS PA3TMYHBIX TEXHOJIOTUI Otuer o
XpaHeHus: uHGopMaIuu. nabopaTtopHoi
pabote
10. |O630p OCHOBHBIX BUIOB HE PEISIUOHHBIX 0a3 JaHHBIX: XPAHUIIUIIL Otuer o
«KITIOY- 3HAYCHUE. 1abopaTopHOii
pabore
11. |Texnonoruu Data Mining. Oruer no
nabopaTopHOI
pabore
12. |Texnonoruu ananuza Oonpinx o0beMoB NaHHBIX (Big Data). Otuer no
nabopaTopHO
pabore
13. Ilopnepxka mapauieIbHBIX BEIYMCICHUN HA YPOBHE OMEPAllMOHHBIX Otuer o
CHUCTEM. nabopaTopHO
pabore

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.x1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBbie paboThl HE IPETyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSATEIbHOH pPadoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

HepequL y‘le6HO'MeTO,Z[I/I‘{eCKOFO obecneueHUs JAUCITUITIINHBI

Ne Bun CPC IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 |M3yueHue JEKIHOHHOTO 1. Meroauueckue yKa3aHus 1o BBITNIOJTHEHUIO
MaTepuaia, nabopaTOpHbIX paboT. YTBEpKICHBI Ha 3acelaHuu

ITonroroBka oruera o
nabopaTopHoii pabdore;
[ToaroToBka K ’K3aMeHy. 2.

Cogera (akynbpTeTa MaTeMaTUKU U KOMITBIOTEPHBIX HAyK
OI'bOY BO «Ky6I'V». Ilpotokon Ne 5 ot 05 mast 2022 r.
MeTtoauueckue yKa3aHus 1o BBITNIOJTHEHUIO
CaMOCTOSITENTbHOU paboThl 00YyYarOLIMXCs. Y TBEPHKIECHBI
Ha 3acemanun CoBera ¢akynbTeTa MaTeMaTUKU U
komnbioTepHbIX Hayk T BOY BO «Ky6I'Y». IIpoTokon
Ne 5 o1 05 mas 2022 .




VY4eOHO-MeTOoIMYeCKre MaTepualibl Ul CaMOCTOSITETIbHONM PabOThl O0yYaromuxcs u3
Yrcla UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMH BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOI' 0 IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist i1 ¢ HapyLeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 2IEKTPOHHOI 0 JOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

Coueranne TpPAAMLIMOHHBIX OOpPa30BATEIbHBIX TEXHOJOTHH B (Qopme Jekuuii u
nabopartopHbix paboT. [IpuMeHsIOTCS KiaccuuecKue METOJbl, TaKhe KaK YCTHBIA Ompoc,
MHACbMEHHBIA OINPOC, KOHTPOJbHAsA, TaK WU HMTEPATUBHBIC METOJbI: TPYIIIOBONH KOHTPOJIb,
JUCKYCCUHU, KOJUIOKBUYMBI.

Kaxaplil CTyIeHT BBICTYNAET C JOKJIAIOM IO OJTHOW M3 TEM MPOrpaMMbl Kypca, a TaKkKe
OTYUTHIBACTCS MYOJUYHO IO PEIICHUIO 33Jay, MPEIJIOKEHHBIX B KaueCTBE CaMOCTOSTEIbHON
paboTel. VICTIONB3YIOTCS JICKIUA-BU3YAITU3AIIHS, TPOOJIEMHAS JICKITHS.

B xome mnpakTHueckuX 3aHATUNA MPEAINOJIAraeTcs HCIOIb30BAHUE KOMIIBIOTEPHBIX
TEXHOJIOTHI Takke A1 Ipe3eHTaluid Mo MarepuajaM J0KJIaaoB. MHTepakTMBHOCTh MoJgauu
MaTrepuana 1o AUCHUIUIMHE MpPEeIoiaraeT He TOJbKO B3aUMOJEHCTBUS BUIA «IIPENOJIaBaTelNb -
CTYJEHT» U «CTYJIEHT - IPENOaBaTeNb)», HO U «CTYJEHT - CTYJIEHT.

Huckyccusa. Bo03MOXHOCTH IUCKYCCUU TIPEIoNaraeT yMeHHe BbICKa3aTh COOCTBEHHYIO
U7C10, NMPEAJIOKUTh CBOM MyTh pEIIeHHs, apTyMEHTHUPOBAHO OTCTaWBATh CBOI TOYKY 3PEHMS,
CBSI3HO M3nararb Mbicau. CTyneHTaM Mpeyaraercs MpOoaHaIu3MpOBaTh BAPUAHTHI PEIIEHUS,
00CyIUTh AOKJIAJ, BHICKAa3aTh CBOE MHEHHUE.

[Ipezentauus. IlpumeHeHMe Ha 3aHATUM KOMIBIOTEPHBIX TEXHOJIOTMI TO3BOJISET
CTyJICHTaM BBICTPOUTH CBOW JOKJIAJIbl C TpPUMEHEHHWEM TpaduuecKux TMaKeTOB U WHBIX
MH(OPMAILIMOHHBIX PECYPCOB ISl TOCTHKEHUS OOJIbIIIeH HATJISAHOCTH U3JIaraéMoro Marepuania u
KaK clieICTBHE 00Jiee MOTHOI0 U TITyOOKOro MOHUMAaHMs HOBBIX 3HAHUU.

Jlnst v ¢ orpaHUYEeHHBIMA BO3MOXHOCTSIMU 370POBbS IPELYCMOTPEHA OpraHU3alus
KOHCYJIbTAIMM ¢ NCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

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

OreHOuUHBIE CpelCcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JTOCTHXKEHUI 00ydaroluxcsi, OCBOMBLIMX Mporpammy ydeOHoi mucnumiuuel b1.B.J1B.05.01
«MeTono10ruu pa3paboTKH MPOrPaMMHOT0 00ECTIEUEHUS.

OneHoYyHbIE Cpe/CTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylero
KOHTPOJIs B (hOpMe TECTOBBIX 33/1aHUi, U MPOMEKYTOYHOH aTTecTauum B (GopMe BOIPOCOB U
3aJlaHUM K YK3aMEHY.



OneHouHbIC CpeACTBA JUIsi WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX WHAWBUAYAIBHBIX IICUXO(QU3NISCKUX OCOOCHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBATIUIAM | JIUIIaM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MPEOCTABIISETCS TOTIOJHUTEILHOE BPEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— IIPU MPOBEICHUU MPOIIECYPHI OLICHUBAHUS PE3yJIbTATOB 00YUCHUS MHBAIHIIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOUMOCTH JIJISl 00YYAFOIINXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3710 POBbSI
W UWHBAJIWAOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsI 110 JTUCHHUIUIMHE (MOJIYJIO) MPEIyCMaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

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

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 1T ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

CprRTypa OLHCHOYHBIX CPEACTB AJsA TeKyIIIeﬁ Hu HpOMe)KyTO'lHOﬁ aTreCTallum

Kon HanmenoBanue
Ne KonTtponupyemsie pasiens KOHTPOJIUPYyEMOU OLICHOYHOI'O CPEICTBA
T1/TI (TeMbl) TACITUTUTHHBI* KOMIICTEHITNHA (I . [IpomexxyTrouHas
cC IIaCTI/I) TCKyH_[I/II/I KOHTPOIb arrecranusa
OBOITIOLAA JlabopaTopuas Bomnpocs! Ha 5k3ameHe
1 MH(OPMALIMOHHBIX CUCTEM [TK-1: TTK-5 pabora 1-3
Y POTPAMMHOI0
obecrnieueHus
JKM3HEeHHBIN [TUKIT JlabopaTopuas Bomnpocs! Ha 5k3ameHe
2 | IpOrpaMMHOrO IK-1; [IK-5 | pabora 4-8
obecrieueHus
3 SI3BIKM ¥ TEXHOJIOTHH [IK-1: IK-5 JlabopaTopuas Bomnpocs! Ha 5k3ameHe
[IPOrpaMMUPOBAHUS ’ pabora 9-14
TCXHOJ'[O]"I/II/I J'Ia60paTopHaﬂ BOHpOCI)I Ha 5K3aMCHEC
4 | CTPYKTYpHpPOBaHUs IK-1; [IK-5 | pabora 15-21
nHpopManuu
MeTOJIOJIOFI/ISI JlabopaTopHas Bomnpocs! Ha 5k3ameHe
g | POrpaMMUpOBAHHS [1K-1: TIK-5 pabota 22-25
CHUCTEM XpAHEHUS
nHpopManuu
HporpaMMHoe JlabopaTopHas Bomnpocs! Ha 5k3ameHe
obecrieueHue s pabota 26-29
6 | mocTpoeHus IK-1; IIK-5
pacIpeieIeHHbIX
MH()OPMAITMOHHBIX CHCTEM




Texnomorun
7 | mapajuIeIbHOro

MIPOrpaMMHUPOBAHUS

[K-1; TIK-5

Jlaboparopnas
pabora

Bomnpocs! Ha sx3aMeHe
30-35

HOK333Te.]'ll/l, KPUTECPHUH U LIKAJA OCHKHU C(l)OpMI/Ip()BaHHBIX KOMIIeTeHII Uil

Kon u CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETCHIINH IVIAHUPYEMbIM
HAUMeHOBaHHe pe3yJibTaTaM 00y4eHUsl H KPUTEPUSIM UX OLleHNBAHHUS
KOMITeTEeH I NOPOrOBbIN 0a30BblIii ‘ NPOABMHYTBINI
Ouenka
Y 10BIETBOPUTEIBHO XopoI1o/3auTeHo OTMYHO /324TEHO
/3a4TEHO
ITIK-1 Cniocoben 3Haem OCHOBHBIE 3Haem CTPYKTYpyY U 3Haem CTPYKTypy U
J€MOHCTPUPOBATh 3HAHUA U3 Pa3/IeIIoB: IPUHIUITB paOOTHI C IIPUHLIMIIBI paOOTHI €
0a30BbIe 3HAHUS MIPOrpaMMHUPOBAHHUS, IPOrpaMMHBIM POrPaMMHBIM
MaTeMaTHYECKUX U | UMEET MPEACTaBICHUE O | 0OecreueHreM, MOXKET | 0OecrieueHHeM, MOXKET
€CTECTBEHHBIX HayK, | CYIIECTBYIOLIUX B3aMMOJICHCTBOBATH C YBEPEHHO paboTaTh ¢

OCHOB
MPOrPAMMHUPOBAHUS
1 “H()OPMAITMOHHBIX
TEXHOJIOTHH

MaKeTax MPUKIIaIHBIX
IpOrpamM JJIsl

CYLICCTBYIOIIUMHU
IMMaK€TaMu MPUKJIAAHbIX

CYIICCTBYOIMMU
MMaKeTaMM1 IMPUKIIAIHBIX

paspabotku I10. porpamm Jiis porpamm Jist
pazpabotku I10. pazpabotku I10.
Ymeem nzmarath Ymeem ucnonp3oBarn Ymeem TBOpUECKH
METOIO0JIOTHH METOIOJIOTHH HCIIOIL30BAaTh
paspabotku I10, paspabotku I10, METOJIOJIOTUU U
peaTnu30BBIBATh ATH peaM30BBIBATh ATH AITOPUTMBI
METO/BI Ha SI3BIKE METOBI Ha SI3BIKE paspabotku [10,

IIPOrpPaMMHUPOBAHHUS
BBICOKOT'O YPOBHSI.

IIPOrPaMMUPOBAHHUS
BBICOKOT'O YPOBHS

pean30BbIBATh 3TH
METO/Ibl Ha SI3bIKE
IPOrpaMMUPOBAHUS
BBICOKOI'O YPOBHS

Braoeem nexotopeiMu
METOAaMH JJIS 33/1a4 U3
YKa3aHHBIX pa3/esioB.

Braoeem metonamu u
TEXHOJIOTHSIMHU IS
3a/1a4 U3 YKa3aHHBIX
pas3zaenoB

Braoeem
pa3Ho0Opa3HBIMU
METOaMU U
TEXHOJIOTUSAMU JUIS
3a7a4d U3 YKa3aHHBIX
paszesnoB

I1K-5 Criocoben
HCIIOIL30BaTh
COBPEMEHHEIE
METOJIbI pa3paboTKu
U peau3anuu
KOHKPETHBIX
QJITOPUTMOB
MaTeMaTHYECKHUX
MoeiieH Ha 6ase
SI3BIKOB
MPOTPaMMHUPOBAHHUS
U IAKETOB
HpI/IKHaJIHBIX

3Haem HEKOTOpBIE
AJITOPUTMBI PELIeHUs
TUNHYHBIX 337249

3naem onTuMalibHBIE
QITOPUTMBI PEIICHUs
TUIINYHBIX 337124

3naem pazHooOpa3Hble
MaTeMaTH4eCKue
OIITUMAJIBHbIC

pazpabotku [10 pazpabotku [10 ITOPUTMBI PEIICHUS
TUIIMYHBIX 3a7a4
paspabotku 110

Ymeem peann3oBbiBaTh | Ymeem HaxoAuTh, Ymeem naxomnts,

MPOrPaMMHO U aHAIN3UPOBATh, TBOPYECKHU

HCIIOIL30BaTh Ha peann30BbIBAThH aHATM3UPOBATH U

MIPAKTUKE AIITOPUTMBI MPOrPaMMHO U peann30BbIBAThH

JUIA 3a]1a4 U3 HCIIOIL30BaTh Ha MPOrpaMMHO

YKa3aHHBIX pa3JCiIOB.

MIPAKTUKE AITOPUTMBI
JUTS 3a71a4 U3
YKa3aHHBIX pa3/JesioB

METOAO0JIOTHMH U
AJITOPUTMBI JIA 3aaa4




porpamMm
MOZACIINPOBAHUSA

M3 YKa3aHHBIX

paszesnos
Braoeem nudopmanueit | Braoeem Braoeem
0 BO3MOXHBIX uHpopmanuei u uHpopManuen u
MPEeUMYIIeCTBaX U HEKOTOPBIMU METO/IaMHU | Pa3HOOOPa3HBIMH

HEAOCTAaTKax

CpaBHCHHA Ka4CCTBA

MCTOdaMU CpaBHCHUA

METOOJIOTUIA CO3/IaHUsI | TPUMEHEHUS KadecTBa MPUMCHECHHS
110 METOJOJIOTUM CO3aHUA | METOIOJIOTHI CO3aaHus
10 1O
3ayeTHO-IK3aMeHAIHOHHbIE MAaTepHAJbl UIS TNPOMEKYTOUYHON  aTTecTaluu

(3x3ameH/3a4eT)

LN kWM

10.
11.
12.

13.

14.

15.

16.
17.

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

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

Knaccugukarus u cpaBHUTENBHBINA aHATTN3 HAHOOJIee PACIPOCTPAHEHHBIX SI3BIKOB
IIPOrPaMMUPOBAHUS.

CyIIHOCTh OCHOBHBIX MapaJurM IporpaMMUpPOBAHHUS.

Ananus cep npuMeHeHus HarloJiee paclpoCTPaHEHHbIX A3bIKOB IPOrPaMMHUPOBAHUS.
Knaccudukarys u crnienudurka npuMeHeHus si3bIka mporpaMmmupoanust Python
CpaBHeHUE pa3IMyYHbIX IPUHLUIIOB [IPEICTABICHUS CTPYKTYPUPOBAHHOM HH(pOpMAILIHH.
S3pik pazmeTkn XML: OCHOBHBIE IPUHIIMITEI TOCTPOSHHS U CTIEHU (UK HCIIOTB30BAHMS.
[Toctpoenue cxembl nokymenTta ¢ nomoribio XML DTD wnu XML Schema.

Azbik pasmerku HTML (XHTML), cniennguka ncrnosib30BaHus, CXOACTBA U pa3Ivyus ¢
XML.

dopmar npeacTaBieHus CTpyKTypupoBaHHoi nHopMaru JSON: mpuHIUITBI
IOCTPOEHHUS, CrIeLU (UK UCIIOJIb30BaHMSL.

CpaBHUTENBHBIN aHAJIN3 OCHOBHBIX TEXHOJIOTUN XpaHEHUS TaHHBIX.

O030p U CpaBHUTENBHBIN aHATM3 OCHOBHBIX BHJIOB HE PEISIIMOHHBIX 0a3 TaHHBIX.
[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKH XPAHWIUIL «KIH0Y-3HAUEHUE», TPUMEPHI
pelLeHnii 1 00J1aCTH MPUMEHEHHUS.

[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKU XPaHWIIUII TUIIA CEMENCTBA KOJIOHOK, IPUMEPHI
pelLeHnii U 00J1IaCTH MPUMEHEHHUS.

[TpuHLIMIIBI paOOTHI U XapaKTEPUCTUKHU TOKYMEHTO-opueHTHpoBaHHBIX CY B/, npumepsl
peleHuii U 00J1IaCTH MPUMEHEHHMSL.

[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKH 0a3 JaHHBIX HA OCHOBE Ipa)oB, MpUMEpPHI
peleHnii U 00J1aCTH MPUMEHEHHUS.

TexXHONOrusIMHU MOCTPOESHUSI paCIPEEIEHHBIX HHPOPMALIMOHHBIX CUCTEM.
Be6-opuentupoBannsie pacnpenenennbie MC, Be6-cepBucsl, cepBucoB REST, mpuHIums!
paboThl ¥ 00JaCTH IPUMEHEHHUS.

Mogenb pacnpeeneHHbIX BRIYHCIeHH map-reduce.

O6bexTHO opueHTupoBanHoe [10.

[TnanupoBanue u aHanu3 TpeGOBaHUM K MH()OPMAIIMIOHHON CHCTEME.

[TpoexTrpoBaHKEe MPOrPaMMHOT0 OOeCTIeUeHUSI.

Co3nanue (peanu3alysi) IporpaMMHOTo 00ecTIieueHHs.

BHenpenue nporpaMMHOro odecrieueHusl.

DKcIuTyaTanus IporpaMMHOro 00ecieueHHs.

Mojienu )KU3HEHHOTO 1IMKJIa TPOrPaMMHOT0 00eCTIeUeHusl.

OOBexTHBIE pacpeieTIeHHbIe CUCTEMBI, IPUHIUIBI paboThl U 0071aCTH MPUMEHEHUS.
ATEeHTHBIE TEXHOJIOTUHU, TEXHOJIOTUN ofHOpaHTOBbIX (P2P) ceteil, mpuHIMIIBI pabOTHI 1
00J1aCTH IPUMEHEHHUSL.




28.  Grid rexnonoruu, oonaunsie Beraucienus (PaaS, [aaS, SaaS(SOA)), mpuHIHIBI pabOTHI
1 00J1aCTH MPUMEHEHHUSI YKOHOMUYECKUE 1 OpPraHNU3allMOHHBIE ACTIEKTHI UCIIOIb30BaHUS
00JIa4YHBIX BEIYUCIICHUM.

29. Texnomoruu Data Mining nmpuuruHbI BO3HUKHOBEHUS, OCHOBHBIC OCOOCHHOCTH
(GYHKIMOHUPOBAHUS U crielM(UKA CO3TaHUS IPHITIOKCHHA.

30. Texnosoruu anaimza 60abpIHX 00beMOB MaHHbIX (Big Data): mpuunHb BOSHUKHOBEHHSI,
OCHOBHBIE OCOOCHHOCTH ()YHKIIMOHUPOBAHUS U CHICIM(PHKA CO3TAHUS TTPUIIOKESHHH.

31. MamuHHOe 00y4eHHe - OCHOBHBIEC IPUHIIMIIBI, STAIbl CO3JaHusI HHPOPMAIIMOHHO-
AHATUTUYCCKUX CUCTEM C UCIIOJIb30BAHUEM AITOPUTMOB MAITUHHOTO O0YYCHHS.

32. IlpuuyuHbl pa3BUTHUS TEXHOJIOTUN NapauIeIbHOTO MporpaMMupoBanus. CoBpeMeHHOe
amnmapatHoe obecnieueHue, 3akoH Mypa 1 aKTyalbHOCTh TEXHOJIOTHI MapajlieIbHOTO
nporpaMMupoBanus. OrpaHudeHHsl B pealii3aliy apajjlesIbHbIX BBIUUCICHHM, 3aKOH
Ampana.

33.  CnocoObl CHHXPOHM3AIMH [TapaJlIeIbHOTO B3aUMOICHCTBUS: B3aUMOJICHCTBUE Uepe3
paszensieMyro MaMsATh, B3aUMOACHCTBUE C IOMOIIBIO TIepeIadn COOOIICHHH.

34. Tloagepxka mapauieIbHbIX BEIYUCICHUN HA YPOBHE OMEPAIMOHHBIX CUCTEM: TIOTOKU U
TIPOIIECCHI.

35. Tloagepxka mapasuieIbHbIX BEIYUCICHUN HA YPOBHE OMOIUOTEK, S3bIKOB
IPOrPaMMHUPOBAHUS U UX HHPPACTPYKTyphl. HU3KOYpOBHEBEIC U BEICOKOYPOBHEBEIC
aOCTpaKIUu JUTs MapauieIbHOH 00paOOTKHU JTaHHBIX.

Ilepeuenr KoMMNeTeHIUI (YACTH KOMIIETEHIIMH), TMPOBEPSIEMbIX OIEHOYHBIM
CPeICcTBOM:

IIK-1 - Cnoco0HOCTH /IeMOHCTPUPOBATHL 0a30Bble 3HAHHSA MATEMATHYECKHX U
€CTeCTBEHHBIX HAYK, OCHOB MIPOrPaAaMMHUPOBAHUs U HH(OPMAIIMOHHBIX TEXHOJIOTHI,

IIK-5 - Cnooco0HOCTHL HCNOJb30BATH COBPEMEHHbIe MeETOAbl pPa3padloTKu H
peaju3ali KOHKPETHBIX AJrOPUTMOB MaTeMAaTHYeCKMX Mojeieii Ha 0a3ze S3bIKOB
MPOrpaMMHUPOBAHUS H MAKETOB MPUKJIATHBIX MPOTPAMM.

4.2 MeToanyecknue MaTepualibl, oOnpeaesone Npoueaypsbl OleHUBAHUSA 3HAHUIA,
YMEHUil, HABBIKOB M (WJIH) ONBITA JAEATEJbHOCTH, XaPAKTEPU3YIOLIMX 3TalbI
(opMupoBaHNs KOMIETEHIMI

HtoroBoii Qopmoii KOHTpolisi cHOPMHUPOBAHHOCTH KOMIIETEHIIMH y OOy4arommxcs 1o
nucturuae b1.B.JIB.05.01 «MeTtononoruu pa3paOoTKu MPOTPaMMHOTO O0ECTICUEHUS SABIISIETCS
9K3aMEH B KOHIIe celbMoro cemectpa. CTyneHThl 00s3aHbI CAATh SK3aMEH B COOTBETCTBHH C
paciiuCaHuem u yqe6HBIM TIJIAHOM.

@DOHJT OIEHOYHBIX CPEJICTB MPOMEKYTOYHOW aTTeCTallid COCTOMT U3 BONPOCOB M 3ajad K
9K3aMCHY IO NTUCHUILIIUHE.

DK3aMeH MO JIUCHUIUIMHE TpecieNyeT IeNb OIIEHUTh padoTy CTyIeHTa 3a Kypc, MOTydyeHUe
TCOPECTUICCKUX 3HaHPII71, HUX TPOYHOCTH, PA3BUTHC TBOPUYCCKOI'O MBIIJICHUWA, HpI/IO6peTeHI/Ie
HABBIKOB CaMOCTOSITENIbHOW pa0OThl, YMEHHUE MPUMEHSATh TOJYYCHHBIC 3HAHUS ISl PEIleHUs
MPAKTHYECKHX 3ajad.

dopma MpoBeCHUS dK3aMEeHa: YCTHO.

DK3aMEeHATOpPY MPEIOCTABISETCS MPABO 33/1aBaTh CTYJCHTaM JIOTIOTHUTEIILHBIC BOTIPOCHI IO BCEH
yueOHOI MporpaMMe JUCIHUILTHHBL.

PesynmpTar cmaum skx3aMeHa 3aHOCHTCS IPENO/aBaTelieM B IK3aMEHAIIMOHHYIO BEIOMOCTh M
3aUETHYIO KHUXKKY.



O1eHOYHBIE CPEJCTBA NI WHBAIMUIOB U JIUI C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3IOPOBBS
BBIOMPAIOTCS C YYETOM MX HHIUBHUIYATbHBIX MCUXO0(PU3HUIECKIX OCOOCHHOCTEH.

— TpH HEOOXOJMMOCTH WHBAIUAAM W JIUIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
MIPEIOCTABIISAETCS AOMOIHUTEIBHOE BPEeMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— TpU TPOBEIACHUM TMPOLEAYPhl OICHUBAHWS PE3YJIbTATOB OOYYCHHUS WHBAIUIOB M JIUI[ C
OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 3/10POBbS MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— TpU HEOOXOJUMOCTU JJisi OOy4YaroUMXCs C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI U
MHBAJIUOB MPOLEAYPa OLECHUBAHUSA PE3yIbTATOB 00YUEHUS [0 AUCIUILINHE MOXKET IIPOBOJUTHCS
B HECKOJIBKO JTaroB.

[Iporienypa oOICHMBAaHUS PE3yAbTATOB OOY4YeHHS HWHBAIMAOB M JIUIl C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILTUHE (MOAYNIO) MpeaycMaTpuBaeT MPelOoCTaBlICHUE
uHpopManuu B Qopmax, aJanTUPOBAHHBIX K OrPAHUYCHHUSM UX 370POBbsI U BOCIPHUATHS
nHpopmanuu:

JIist TUI ¢ HapYIICHUSIME 3PCHUS

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlns AL ¢ HapyIeHUsAMHU CilyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapara:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphbl,

He00X0UMOi1 111 OCBOECHHUS TUCIMILIMHBI (MOYJIA)

5.1 OcHoBHas JUTEpaTypa:

1. AmOnep, C. TI'umOkue TEXHOJOTMM: SKCTPEMAJbHOE IPOIPaMMHpPOBAHHUE U
yHA(UIIMpPOBaHHKIH mporece pa3padoTku / C. AmoOnep. - M.: CII6: ITurep, 2016. - 416 c.

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

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

4. Jynun, C. A. Texnonoruu napauienbHoro nporpammupoBanus / C.A. Jlynun, M.A.
[MTocemkuH. - M.: ®opym, Uudpa-M, 2015. - 208 c.

5. Xopes, I1. b. TexHnonornu 06beKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBaHUS. YueOHOe
nocobue / I[1.b. Xopes. - M.: Academia, 2014. - 448 c.

6. Munoy, Y. Ananu3 uapopmannonseix cucreMm / U. Munoy. - M.: Tlporpecc, 2011. -
400c.

7. IlarrepcoHn, [l. ApxuTekTypa KOMIbIOTEPA U MPOEKTUPOBAHNE KOMIIBIOTEPHBIX CUCTEM
/ . Marrepcon, [Ix. Xenneccu. - M.: I[urep, 2012. - 784 c.

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

9. @umunmoB, B. A. Mmaoromepusie CYBJl mpu cO3MaHUM  KOPHOPATHBHBIX
uH(popMaloHHBIX cucteM / B.A. ®ununmnos. - M.: Enutopuan YPCC, 2014. - 465 c.

10. [acToBa, I'. A. Beibop u ontumu3anus CTpyKTypbl HHPOPMAIIMOHHKIX cucteM / [.A.
[MactoBa, A.W. Koékun. - M.: Dueprus, 2015. - 256 c.

I[J'ISI OCBOCHUA NJUCHUIIIMHBI HHBAJIMAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOKHOCTAMU
300pOBbA HMCIOTCA H3AaHWUA B JJICKTPOHHOM BHIC B 3J'I€KTp0HHO-6I/I6J'II/IOTeqHBIX CHCTEMaAx

«Jlanp» 1 «Opai».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:



1. ABTOmMarTu3anus NPOEKTUPOBAHMS BEIYUCIUTENBHBIX CUCTEM. SI3BIKH, MOJIEITUPOBAHUE
u 6a3bl 1aHHbIX / pen. M. bpeiiep. - M.: Mup, 2014. - 463 c.

2.I'BozneBa, B. A. OcHOBBI HOCTPOCHHS AaBTOMATU3UPOBAHHBIX HH()OPMAIIHOHHBIX CUCTEM
/ B.A. I'BozneBa, N.10. JIaBpenTtbeBa. - M.: ®opym, Uudpa-M, 2016. - 320 c.

3. 'epman-Tankun, C. I'. Matlab & Simulink. IIpoekTupoBanue MexaTpoOHHBIX CUCTEM Ha
IIK / C.I'. 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 TEXHOJOIMM CHUCTEMHOIO IPOEKTHUPOBAHUS
nHpopmanmonusix cucteM / J.P. Umarosa, FO.B. Nnatos. - M.: ®aunTa, 2013. - 256 C.

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

7. FOpkesuy, E. B. Beenenue B Teoputo unpopmannonnsix cuctem / E.B. FOpkeBuu. - M.:
I'pynma UAT, 2013. - 272 c.

8. Spoukun, B. bezonacHoCTh MHPOPMALIMOHHBIX 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. MeToanueckne yKka3zaHusi Ui OOYYalOIIMXCH 1O OCBOEHHUIO
AUCHUILINHBI (MOIYJIs1)

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

Bce naboparopHble 3aiaHus NpEaNoSiaraloT HalUCaHUe, OTJIAAKy W TECTUPOBAHME
OporpaMMbl Ha OJHOM U3 SA3BIKOB BBICOKOTO YPOBHS palOOThl C 3aayamMH pa3pabOTKH
nporpaMmmMHOTO oOecrieueHus. TpeboBaHus K mporpamme: HHGOpMAIMS O pelraeMon 3aaade
3alpamnBaeTcs B JUAJIOrOBOM peXHMME, MporpaMma J0/DKHA ObITh ONTHMAalIbHA MO 00BEMY
BBIUMCJIEHUH (IIOBTOPHBIE BEIUMCIIEHHSI IOJyUYEHHBIX paHee BEIMUNH HEJIOMYCTUMBI) U 110 00beMY
namsTH (HampuMmep, B WUTEPAlMOHHBIX METO/JaX B MaMITH COXPAHSIOTCA TOJIBKO TE YJICHBI
MOCJIEI0BATENbHOCTH, KOTOPbIE HEOOXOAUMBI JIJISl €€ MPOIOJIKEHUS).

TpeboBanust k mOAOOPY TECTOBBIX MPUMEPOB: MPOCTOTA, OTCYTCTBHE 3aMETHBIX
BBIUMCIIUTEIBHBIX IOTPEIIHOCTEN U, €CIIM BO3MOXKHO, OTCYTCTBHE ITOTPEIIHOCTH METOAA, B TO KE
BpeMsl TECTOBBbIE IPUMEPHI JOJDKHBI 00J1afjaTh OOIIHOCTBIO, JIOCTATOYHOM JJisi IPOBEPKHU
aJITOPUTMa BO BCEX BO3MOKHBIX CUTYaIUsX.

HenocpencTBeHHO Ha J1abOpaTOPHBIX 3aHATUSAX CTYACHTHI MOJIYYarOT OT MpernojaBaTens
WHIVBUAYAJIbHOE 3aJlaHue [0 KOHKPETHOMY YHCICHHOMY METONy, HHUUIYT IpPOrpaMMy,
OTJIQXKHUBAIOT U TECTUPYIOT €€ MO KOHTPOJIEM MPEIo1aBaTesl.

Bosbmiass yacTh J1a0OpaTOPHBIX 33aJaHUN NPUXOJUTCS HA CaMOCTOSTEIbHYIO paloTy:
U3Y4YEeHHE TEOPETUYECKOro MaTepuaya MO0 KOHCIEKTaM JIEKUHWH U 10 OCHOBHBIM HCTOYHHKAM
JUTEpaTyphl, pa3paboTKa aropuT™Ma NporpaMMHOI peann3alnuy MeTo/1a, OTIaKa PorpaMMbl Ha
KaKOM-THOO $S3bIKE BBICOKOIO YpPOBHS (IOJOOpP TECTOBBIX IPUMEPOB TaKKE€ BXOJIUT B
CaMOCTOSITENIbHYIO paldoTy).

B ocBoeHuM IMCHUIUIMHBI MHBATUAAMM U JIMIIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas palboTa (KOHCYJIbTAaIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE YUeOHOro MaTepuara.

I/IH)II/IBI/IJIyaJ'H)HI)Ie KOHCYJIbTaluM 110 MPCIMETY SABJIIOTCA BaXHBIM (i)aKTOPOM,
CIOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa



MCXKAY NOpernoaAaBaTciicM U 06y‘-IaIOH_II/IMC$I HWHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 310POBbA.

7. IlepeyeHb HWH(OPMAIUOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NpPH
OCYIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCIamuIJJan-He (MO)IyJIIO)

7.1 Ilepeyenp WHGOPMALMOHHO-KOMMYHHMKAIIMOHHBIX TexHoJorui Bo3moxHO
KOHCYJIbTUPOBAHUE 110 JJIEKTPOHHOH MOYTE.

7.2 TlepeyeHb JHIIEH3MOHHOIO U CBOOOJHO PACHPOCTPAHIEMOr0 MPOrPaMMHOIO
odecreyeHus

1. OC Windows

2. MS Excel

3. MS Word

7.3 IlepeyeHb COBpeMeHHBIX NMPO(ecCHOHANBHBIX 023 JaHHBIX H HHPOPMAIIMOHHBIX
CIPABOYHBIX CHCTEM
1. Dnexrponnas 6udaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepuajibHO-TEXHHYECKOE O0ecneuyeHue Mo JUCIHUNInHE (MOIYII0)

HaumenoBanue yueOHOM ayuTOPUH, €€ OCHAILIEHHOCTh

No Bun pabor
000py/IOBaHUEM M TEXHHYECKUMHU CPEIICTBAMU O0yUYCHUS

1. Jleknmonnsble 3anaTUs | JIGKHIMOHHAs ayauTOpHs, OCHAIlEHHAs IIPE3CHTAllMOHHON
TEXHUKOMN (poexTop, KOMITBIOTEP/HOYTOYK) u
COOTBETCTBYIOIUM IporpamMmmMHubIM obecnieuenueM (110).

2. JlaGoparopHbie JlaGoparopusi, YKOMIUICKTOBAaHHAas  CICIHMATU3UPOBAHHOM
3aHATUA MeOEIBI0 u TECXHUYCCKUMU cpeacrBaMu O6y‘-I€HI/I$[
KOMITBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenuem (110).

3. CamocrosiTenpHas Kabuner g caMocTosTenbHONH paOOThI, OCHAIIEHHBIN
pabota KOMIBIOTEPHON TEXHHUKON C BO3MOKHOCTBIO MOAKIIOUECHUS K
cetn «l/HTEpHET», NMpOrpaMMON SKpaHHOIO YBEIMYEHUS U
00€eCre4YeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.



http://www.elibrary.ru)/

