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1 Hesau 1 3axa4u M3y4YeHH s JUCHMILITUHBI (MOTYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIMHBI

[enn w3ydeHUsT TUCIHUIUIMHBI OIpPEAEICHBl TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM BBICIIETr0 MpodeccuoHanbHoro oopazoBanus. Llenu u3yueHus: IUCHUIUIMHBI
cootHecena ¢ ooumu rensiMu OOIT BITO o HanpaBiaeHHIo U CTICHUATBFHOCTH, B paMKax
KOTOPOW Mpenojaércs IUCUUILIMHA. 33Jayd M3Y4YeHUsS AUCIUIUIMHBI OXBaThIBAKOT
TEOPETUYECKUM, [I03HABATEJIBHBIN W MPAKTUYECKH KOMIIOHEHTBHI JESTEIbHOCTH
MOArOTaBIMBAaEMOro OakanaBpa.

Hucrunmaa b1.B.JIB.05.01 «Mertoaonoruu pa3pabOTKH MPOrPaMMHOTO OOECIICUEHUS»
MMEET CBOEH LEJIBI0 HM3yYEHUE OCHOBHBIX MOJENEH, ITANlOB, METOJOB U TEXHOJOTHI

HCIIONB3YEMBIX MPHU pazpadoTke nmporpaMMmuoro odecrnedeHus (I10) u nHbOpMAITMOHHBIX
cucrem (UC).

1.2 3agaun AMCHUILIMHEI

HayLII/ITB HpOBOIII/ITI) O6CJI€I[OB3,HI/IG HpCZIMGTHOfI 06JIaCTI/I MU BBIIIOJIHATH
dhopMaM3aIMi0 MaTepUaIoB OOCIIEIOBAHUS C IIEIBI0 peaM3allud IPOEKTa I10
co3manuro 110;

p33pa6aTBIBaTB KOHICIITYAJIbHYIO MOJCIIb U BBI60p MCTOAOJIOIHU OJIA HpHKHaHHOﬁ

obOacry,

*  Hay4YuTh BEIOMpATh HHCTPYMEHTAIBHBIC CPEJCTBA U TEXHOJIOTHH IMPOCKTHPOBAHHS
I10;

®*  U3Y4YHTh METOIBI aHalM3a TNPUKIATHOW  0o0yacTH, WHPOPMAIMOHHBIX
moTpeOHOCTEH;

*  OBJaJETh HaBBIKaMH pa3zpaboTku u BHeApeHus [10;
*  JaTh NPEACTaBJIECHUE 110 COBPEMEHHBIM TEXHOJIOrUsAM pazpadbotku [10.

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

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

BeI0OPY bioka «Iuctmminael (Moaynu)" yueOHOro IiaHa.
Py y yq

1.4 IlepedyeHp MJIAHMPYeMBIX Pe3yJbTAaTOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenune nanHOM y4eOHOW TUCIUIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHKE y 00yUAIOIIHUXCS
npodeccuonanpubix komnerennui [1K-1, ITK-5

Ko/l i HAHMEHOBAHHS HEIMKATOPA™ Pe3ynbTaTsl 00y4eHus 0 TUCIUILUIHHE

MPOrPaMMHPOBAHHS W HH(OPMAIIMOHHBIX TEXHOJIOT Wit

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

I1K-1.1. 06.001A 3HaeT

Pa3paboTka 1 oTa1Ka MPOrpaMMHOTO KoJa 0a30BBIIl MaTeMaTHYEeCKUH M AITOPUTMUYECKUH ammapar
CBSI3aHHBIN C MPUKIATHON MaTeMaTHKOH, WH(POPMATUKON U
pazpabotkoii I10;;
ymeer

BBITIOJTHATE  CTAaHAAPTHBIC HeﬁCTBHH, peuiatb THUIIOBBIC
3a1a91  C YY€TOM OCHOBHBIX TOHSATHH ¥ 0OOImMHUX
3aKOHOMEPHOCTEH, (OPMYyIUpPYyeMbIX B paMKax 0a30BBIX
JMUCHUIUIAH MaTeMaTHKH, WH(POPMATUKHA U E€CTECTBEHHBIX
HayK;

BJIaJleeT

HABBIKAMH PEIICHUSI IPAKTUICCKUX 3a/1a4, 0a30BBIMU 3HAHUS
CCTeCTBCHHBIX HAayK, MaTEMAaTHKA ¥ HHPOPMATHKH,
CBSI3aHHBIMU C




Ko H HAMMEHOBAHUE HHMKATOpa™ PesynpraTel 00ydeHus M0 TUCTIUIUTHHE

MIPUKJIaAHOW MaTeMaTUKOH, MHPOPMATHKOH U pa3pabOTKOH
110

IIK-5 Crnocoben wucnmoJab30BaTh COBpPeMEHHbIE MeTOAbI pPa3padoTKM W Ppeaju3aldd  KOHKPETHBIX
AJITOPUTMOB MaTeMAaTHYeCKHX MojeJieli Ha 0a3e A3bIKOB NMPOrPAaMMHPOBAHMA U NAKETOB MPUKJIATHBIX
MPOrpaMM MojeJIMpPOBaHHs

HNIIK-5. 40.011. IIpoBenenne Hay4HO- 3HaeT
HCCIICIOBATEIBCKHUX U ONBITHO-KOHCTPYKTOPCKUX | METOJBI MaTeMaTH4eCcKOro u AITOPUTMUYECKOTO
Pa3paboTOK MO OTAENBHBIM pa3ziesiaM TeMBI MOZCIUPOBAHUS  NPH  PEIICHUH  TEOPETHYSCKUX U
MIPUKJIAIHBIX 3a/1a4, CBSI3aHHBIX ¢ pa3zpadotkoii [10
ymeeT

MOHUMAaTh W TPUMEHATb HAa TMPAKTHKE KOMIIBIOTEPHBIC

TEXHOJIOTHH ISl PEIICHUs] Pa3IMYHBIX 3aja4, CBSI3aHHBIX C

pazpabotkoii I10;

BJajieeT

METOlaMH  MaTeMaTHYecKOro W aJrOPUTMHYECKOTO

MOJICIMPOBAHMSI ~ IPH  PEIICHUH  TEOPETUYECKHX H

NPUKJIATHBIX 3a]1a4, CBsI3aHHBIX ¢ pa3paborkoii [10
PGSYJ'IBTB.TBI 06y‘I€HI/I${ o JUCHUIUIMHE OJOCTUTAKOTCA B PaMKaX OCYIICCTBIICHHA BCEX

BUJIOB KOHTAKTHOM U CAMOCTOATEILHON pabOThl 00YYaIOIIUXCSl B COOTBETCTBUHU C YTBEPKICHHBIM

y4eOHBIM IJIAHOM.

WuaukaTtoppl  TOCTMXKEHUS KOMIETEHUMH CUUTAlOTCS C(HOPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUYEHHUSI.

2. CTpyKTYypa M coaepkaHue JUCHMILIUHbBI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOm1ast Tpy10€MKOCTh TUCIUILTHMHBI cocTaBisieT 3 3a4. ef1. (108 wacoB), ux pacnpenenenue
10 BUaM pa0OT MPEICTABICHO B TAOIHIIE

(Ona cmyoenmog OPO)
Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (gackl)
7

KonrakTHasi paboTa, B TOM 4YHCJIe: 44 3 44 3
AyIuTOpHBIE 3aHATHS (BCEro):

3aHsATUA JEKIIMOHHOIO TUIIA 14 14
JlabopaTopHbIe 3aHATHS 26 26
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,

MIPaKTUYECKHUE 3aHSTHSI)

HNuas koHTaKTHasi padora:

KonTtpons camocrositensHoit pabotsl (KCP) 4 4
ITpomexyrounas arrecrauus (MKP) 0.3 0.3
CamocrosiTejibHasi pa6oTa, B TOM YHCJI€: 28 28
ITpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 18 18
IToaroToBKa K TeKyIeMy KOHTPOJIIO

KoHTpoJib: 35,7 35,7
IToaroroBka K 9K3aMeHy

OO6mas TpyI0€MKOCTh Yac. 108 108

2.2 CTpyKTypa AMCHMIIIMHBI
Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITHHBL.
Pa3nens! (TeMbl) TMCHMIUIMHBI, H3ydaeMble B 7 ceMectpe (ouHas popma)



KonuuectBo yacos
AynutopHas Bucaynur
Ne HaumenoBanwue pa3neno (Tem) Beero paGora :;36}:)2;;;
J | 113 JP | CPC
1 2 3 4 5) 6 7
1 OBounmonys THPOPMALMOHHBIX CUCTEM U 8 2 i 2 4
" |mporpamMMHOTro o0ecreueHus
2. [ DKu3HEeHHBIH UK IPOrpaMMHOT0 obecreueHust 10 | 2 - 4 4
3. |SI3BIKM M TEXHOJOTUH MPOTrPAMMHUPOBAHHS 10 | 2 - 4 4
4.  |TexHOJOTHH CTPYKTYPUPOBaHUS HHPOPMALIUU 10 | 2 - 4 4
5 MeTtononorus nporpaMMHUPOBAaHUS CUCTEM XpaHEHHUS 101 2 i 4 4
nHpopmanuu
5 [TporpammHoe oOecnieueHue Ui OCTPOCHUS 101 2 i 4 4
" |pacnpeneneHHbIX HHGOPMAIMOHHBIX CUCTEM
TexHonorny napajuieaIbHOro NPOorpaMMHpPOBAHUS 10 | 2 - 4 4
UTOI'O no pasdenam oucyuniunsl 68 | 14 - 26 28
KonTpons camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrecranus (MKP) 0,3
[ToaroToBka K TEKyInieMy KOHTPOJIO 35,7
OO6m1ast TpyA0€MKOCTh O TUCIUILIAHE 108 | 14 26 28

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA

®opma
Haumenosanue
No Copepxanue pasaena (TeMbl) TEKYILEro
pasnena (Tembl)
KOHTPOJISI
1 2 3 4
1. |OBomronus [Tonstue «uHpopmarmonnas cuctemay (UC). JIP
uHpopmannonubix |Jtamnsl pazsutus VC u I10. Ilpoueccsl, Otuer no
CHUCTEM U obecneunBaroniue padboty UC. OcHOBHBIE CBOMCTBA [JTA0OpATOPHOU
IIPOrPaMMHOTO NC, ux crpykrypa u coctaB. O0ecrnieunBaromue 1 [padbore:
obecrieueHus ¢dbynkuronansHbie oacucteMsbl MC. TexHudeckoe, |0 KaKI0MY
MaTeMaTHYECKOE, IPOrPAMMHOE, METOY
MH(}OPMALIMOHHOE, OPTaHNU3allMOHHO-METOINYECKOE|CTY IEHTHI
U paBoBoe obecrieuenne coppeMeHHbx NC. pa3pabaTbIBatOT
[IpuHnmmne! co3ganus u npoexkrupoBanus MC. aJIrOpUTM
DBOJTIOLIUS IPOTPAMMHOI0 OOECTIEYEHHUS U €€ CBSI3b |pEeIIeHUs
¢ passutuem MC OIIPEACIIEHHOTO

KJacca 3ajad,
peaNn3yIoT ATOT
AITOPUTM
MIPOTPaMMHBIMU
Cpe/cTBaMHy,
TECTUPYIOT €ro
paboty u
HPE/ICTABIISIOT
OTYCT
TPEroIaBaTelIo.




Kuznennprii uka  |{OCHOBHBIE METOAOJOTUH Pa3pabOTKH JIP
IIPOrPaMMHOT0 nporpaMmmHoOro obecriedeHus: kackaanas, V-Model,| Oruer mo
obecrieueHus WHKpeMeHTHas mojenb, RAD-monens, Agile nabopaTopHOI
Model, ureparmonHnast MOJieJb, CIIUPATbHAS pabore:
MO/Ieb. 3HAKOMCTBO C OCHOBHBIMH 3TaraMu M0 KaXJIOMY
KU3HEHHOTO LIMKJIA IPOTPAMMHOT0 00ECIICUEHUS:  [METOAY
IJIaHUPOBaHUEM, aHaM30M TpedoBanuii (T2O, CTYACHTBI
T3), mpoekTpoBaHKUEM, peau3alieil, BHEIPEHUEM |pa3pabaThIBAIOT
u ’KcIutyaTanuei. CoctaB U cofiepKaHue JITOPUTM
MIPOEKTHBIX PabOT HA Pa3IMUHBIX ITAMax pelieHus
KU3HEHHOI0 LIMKJIA. OIIpEEIIEHHOTO
KJ1acca 3ajad,
peayIn3yroT 3TOT
QITOPUTM
IpOrpaMMHBIMHU
CpeaCcTBaMH,
TECTUPYIOT €r0
paboTy u
IPEJCTaBIISIIOT
OTYEeT
IIPENoAABaTEIO.
SI3bIKM 1 0O030p COBpEMEHHBIX S3bIKOB IporpamMmmupoBanus, (JIP
TEXHOJIOTHH KiaccuuKalys U CpaBHUTEIHHBIN aHAIIN3 Otuer no
POTPaMMHUPOBaHUS |HanOoJee PaCIPOCTPAHEHHBIX SI3BIKOB nabopaTopHO
nporpaMMmupoBanusi. OCHOBHbBIE TTapaUTMbI paborte:
MIPOrpaMMHUPOBaHUS (UMIIEPATUBHOE M0 KaXJIOMY
IporpaMMupoBaHue, JlekiiapatuBHoe METOY
IpOrpaMMHUpPOBaHUE, 00BEKTHO-OPUEHTUPOBAHHOE |CTYAEHTHI
MIpOrpaMMHUpOBaHNe, QYHKIIMOHAIBHOE pa3pabarbIBaOT
MPOrpPaMMHUPOBAHNE) U UX CPABHUTEIBHBIN aHAIIN3. |aJITOPUTM
AHanu3 cdep npuMeHeHus HanboJee pelIeHus
PacpOCTPAHEHHBIX S3bIKOB IPOTPAMMHUPOBAHUSA.  |ONIPENEICHHOTIO
Krnaccudukanus u cnenmdrika npuMeHeHus s3bIKa |KJjlacca 3a/ad,
nporpamMmMupoBanus Python pean3yIoT 3TOT
JITOPUTM
IPOrpaMMHBIMHU
CpeICTBaMH,
TECTUPYIOT €ET0
paboty u
IPEICTaBIISIIOT
OTYeT
IIPENOAABATEIIO.
TexHonoruu XpaHeHue 1 0OMEH CTPYKTYpPUPOBaHHON JIP
CTPYKTypUpOBaHus |MH(OpMaInmel B BUIE TOKYMEHTOB WM Otuer no
uH(popMalun coobmenuit. Dopmatel npeacTaBIeHUS nabopaTopHOit
MEPEHOCUMON CTPYKTYpUPOBAaHHON MHOpMau. |padoTe:
CpaBHeHUE pa3NUYHbIX IPUHIUIIOB MIPEICTABICHHUS (IO KAXKIOMY
CTPYKTYpUPOBAHHON HH(OPMAITIH: 3aKPBITHIE U METOy
OTKpbIThIE (OpMaThl, ONHAPHOE U TEKCTOBOE CTYJEHTBI
MIpEJCTaBICHUE JaHHBIX. Y HUBEpcallbHbIe (JopMaThl [pa3pabaThIBAIOT
XpaHEHUs CTPYKTYpUPOBAHHOIN HHPOpMAIIH ITOPUTM
(pa3metku noxkymenrtoB): CSV, XML, HTML peuieHus
(XHTML), JSON. S3b1k pazmetku XML: OTIPEICTICHHOTO

OCHOBHBIE IPUHIUIIBI HOCTPOCHHUS U CTIeU(pHUKA

KJIaccCa 3ajJa4,




HUCITIOJIb30BaHMA. HOCTpOGHI/Ie CXEMbI JOKYMCHTA C

peamn3yoT 3TOT

nomotbio XML DTD unmu XML Schema. HTML  |anroputm
(XHTML) - otimure or XML, ciennduka IPOrPaMMHBIMHK
ucnosib3oBanus. opmar npeacTaBiaeHus CpeJCTBaMH,
cTpykTypupoBaHHoi nHpopMaruu JSON: TECTUPYIOT €ro
MPUHIUIIBI TIOCTPOCHUS, CIICIH(HKa paboty u
WCIOJIb30BaHUS. MPEJCTABISIIOT
OTYET
IIPENOAABATEIIO.
MeTtononorus O030p TexHOJIOTUH XpaHeHHs JaHHbIX: (aitnoBsix |JIP
nporpaMmupoBanus |cuctem, pensiuonubix CYBJl, OLAP, Data Otuer 1o
cuctem xpanenus  |Warehouses, He pensimonssix (“NoSQL”) 6a3 nabopaTtopHoOi
uH(bopMauu naHHbIX. CpaBHUTENBHBIN aHAU3 U 00J1acTH pabore:
IIPUMEHEHHUSI Pa3IMYHbIX TEXHOJIOIMH XpaHEHUs [0 KaXKJIOMY
unpopmanuu. O630p OCHOBHBIX BHIOB HE METOy
PENSLMOHHBIX 0a3 TaHHBIX: XPAHWIHIL «KITFOY- CTYJECHTBI
3HAYEHUE, XPAHWIUIIE CEMENUCTB KOJIOHOK, pa3pabaThIBalOT
nokyMmeHTo-opueHtupoBanHas CYB/I, 6a3 naHHBIX |aITOpUTM
Ha ocHOBe rpadoB. CpaBHUTEIBHBIN aHAIN3 U peleHus
o0JacT IPUMEHEHHUS HE PEISLIMOHHBIX 0a3 OIIpeIeIEHHOTO
JTAaHHBIX. KJlacca 3ajad,
peayin3yroT 3TOT
QITOPUTM
IPOrPaMMHBIMU
CpeICTBaMH,
TECTUPYIOT €ro
paboty u
IIPEJCTaBIISIFOT
OTYeT
IIPENOAABATEIIO.
[TporpammHoOe 3HAKOMCTBO C pa3IMYHBIMH KJIacCaMu JIP
obecrieueHue st WH(POPMAITMOHHO-AHAIUTUYECKUX CUCTEM. Otuer o
IIOCTPOECHUS Texnonoruu Data Mining. TexHonoruu ananuza  |1abopaTopHOM
pacipeneeHHbIX 60b1KX 00beMOB JaHHbIX (Big Data): mpuunnbl  [pabore:
UH(POPMALIMOHHBIX  |BOSHUKHOBEHMSI, OCHOBHbIE OCOOEHHOCTH 0 KaKJIOMY
CUCTEM (YHKIIMOHUPOBAaHUS U crieu(pUKa CO3AaHUS METOY
npwiokeHni. CpaBHUTENBHBIN aHAIU3 Pa3JIMYHbIX |CTYIEHTBI
MO/IXO0JIOB K aHAJIN3Y 3HAYMMON MHpOpMaluu: oOT  (pa3padaThIBalOT
IIOCTPOEHHUSI CUCTEM OTYETOB J0 AJITOPUTMOB JITOPUTM
MalIMHHOTO 00yueHus. OCOOEHHOCTH OCTPOEHUS (peleHus
MH(POPMAIIMOHHO-AHATUTUYECKUX CUCTEM C OIIPEAEIEHHOTO
MIPUMEHEHHEM aJITOPUTMOB MAIIMHHOTO 00Y4YeHHUsI. |KJlacca 3a/ad,
OcHoOBHBIE 3Tallbl CO3JaHUST THPOPMAIIMOHHO- pean3yIoT 3TOT
AQHAJIMTUYECKUX CUCTEM C UCIOJIB30BaHUEM AITOPUTM
ITOPUTMOB MAITUHHOTO O0Y4EHHUS. MIPOrpPaMMHBIMHU
CpEICTBaMH,
TECTUPYIOT €ro
paboty u
MIPEICTaBISIOT
OTYET
MIpernoaBaTelito.
TexHonoruu [IpuunHbI pa3BUTHS TEXHOJOTUM NTapaiensHoro  (JIP
[apajuIeIbHOTO nporpaMMupoBaHus. COBpEMEHHOE annapaTHOE

IPOrPaMMHUPOBAHHUS

oOecrieyeHne, 3aKkoH Mypa 1 akTyalbHOCTh




TEXHOJIOTH NapajIeIbHOTO IPOrpaMMHUPOBAHUS.
OrpanudeHus B peajn3aliy napaieabHbIX
BBIYHCIICHHH, 3aKOH AMaa.

CriocoObl CUHXPOHU3ALUH [TAPAIIIEIBHOIO
B3aUMOJICHCTBHS: B3aMMO/IEHCTBHE Yepe3
pa3aenseMyro naMsTh, B3aUMOAEHCTBUE C
MIOMOILBIO IIepenauu coobienuil. [Tonaepxka
nmapaJljICJIbHBIX BBIYHCJICHUN HA YPOBHC
OTIEPALIMOHHBIX CUCTEM: MIOTOKHU M MPOLECCHI.
[Nonneprkka napasiesbHbIX BBIYMCICHUN HA yPOBHE
OUOINOTEK, S3BIKOB TPOrPAMMHUPOBAHUS U UX
uHopacTpykTypsl. HU3koypoBHEBbIE U

Otyer no
"1abopaTopHOii
pabore:

10 KaXI0MY
METOTy
CTYACHTBI
paspabarbIBalOT
QITOPUTM
pereHus
OTIpeIeIEHHOTO
KJacca 3a/1a4,
peau3yIoT 3TOT

BBICOKOYPOBHEBBIE a0CTPAKIINU /IS TAPAJUIETBHON |QJITOPUTM
00pabOTKH AAHHBIX, MOJIENIb PACHIPEACICHHBIX IPOTrpaMMHBIMU
BBIYKCIICHUIT map-reduce. CpeAcTBaMH,
TECTUPYIOT €ro
paboty u
IPEICTaBISAIOT
OTYeT
IIpenoiaBaTelio.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmoTpenst
2.3.3 JlabopaTopHbIe 3aHATHSA
®opma
Ne HanmenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
1 3 4
1. |Texnuyeckoe, MaTeMaTH4YECKOE, IPOTPaMMHOE, HUH(POPMALIMOHHOE, Ortuer o
OpraHU3aIMOHHO-METOAMYECKOE 1 ITPaBOBOE 00ECTIeYeHIE COBPEMEHHBIX | JIaDOpPaTOpHON
UcC. pabote
2. |llpuHnumnsl co3nanus u npoextupoBanus VC. Ortuer o
nabopaTopHOi
pabote
3. |3HAKOMCTBO C OCHOBHBIMH dTallaMy )KU3HEHHOTO ITUKJIa TPOTPAMMHOTO Otuer o
o0ecrieyeHusl. 1abopaTopHOii
pabore
4. |CoctaB u cozepkaHle MPOSKTHBIX padOT Ha pa3IMYHBIX dTarax Otuer o
JKU3HEHHOTO ITUKJIA. nabopaTopHOUH
pabote
5. |Anamm3 cdep npuMeHeHUs Hanboee pacpOCTPAHEHHBIX SI3BIKOB Otuer o
POTPaMMHUPOBAHMUSL. "1abopaTopHOii
pabore
6. |Kmaccuduxamms u crienuduka MPUMEHEHUS sI3bIKa IPOTPAMMHUPOBAHUS Otuer o
Python nabopaTtopHoi
pabore
7. |lloctpoenue cxemsl 1oKyMeHTa ¢ moMomisio XML DTD win XML Oruer 1o
Schema. HTML (XHTML) - otianume ot XML, crienuduka 1abopaTopHOit

HUCIIOJb30BaHUA.

pabote




8. |®opmar npeacraBiaeHus CTPyKTypupoBaHHO# uHpopmarmu JSON: Ortuer no
MPHUHIIUIIBI TTOCTPOESHHUS, CIIeIU(UKA UCTIOIb30BaHUS nabopaTtopHoi
pabore
9. |CpaBHUTENBHBIN aHATU3 U 00JIACTH TPUMEHEHUS PA3IMYHBIX TEXHOJIOTHI Otuer o
XpaHeHHs HHPOPMALIUH. 71a00paToOpHOI
pabote
10.|O0630p OCHOBHBIX BUIOB HE PEISIIMOHHBIX 0a3 TaHHBIX: XPaHUIIUIII Otuer o
«KITIOY- 3HAYCHUE. 1abopaTopHOii
pabore
11.|Texnonoruu Data Mining. Oruer 1o
nabopaTopHOI
pabote
12. |Texnomoruu aHanu3a Oosbimux 00beMoB JaHHbIX (Big Data). Otyet no
n1abopaTopHOii
pabore
13. [TTopneprxka mapauIeTbHbIX BEIYUCIICHUN HA YPOBHE OTICPAIlMOHHBIX Otuer o
CHCTEM. 71a00paToOpHOit
pabore

3amuTa naboparopuoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
koutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBbie paboThl HE TPETyCMOTPEHBI

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0y4yamuxcs M0 AMCHUILIAHE (MOLYJII0)

No Bug CPC

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI
IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paObOThI

1 |U3yuyenue NEKIUOHHOTO
MaTepuana,
IloaroroBka oTdeTa IO
nabopaTopHoii padoTe;

[ToaroroBka Kk 3K3aMeHY.

1. Meroauueckue yYKa3aHus 1o BBITNIOJIHEHUIO
na0opaTOpHBIX PpaboOT. YTBEpKIEHbI Ha 3acelaHuu
Cogera (hakynbTeTa MaTeMaTUKU U KOMIIbIOTEPHBIX HAyK
OI'bOY BO «Ky6I'V». Ilpotokon Ne 5 ot 05 mas 2022 r.

2. Meroanueckue yYKa3aHus 1o BBITNIOJTHEHUIO
CaMOCTOSITENTbHOW paboThl 00yYarOLIUXCs. Y TBEPHKIECHBI
Ha 3acemanun CoBera ¢akynbTeTa MaTeMaTUKU U
komnbioTepHbIX Hayk T BOY BO «Kyo6I'Y». IIpoTokon
Ne 5 ot 05 mas 2022 1.

VY4eOHO-METOMNYECKUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM paboThl 00ydaroImUXCs U3

qKcila MHBAJINUJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBBS U BOCIIPUITHS HH(POpMALIUU:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,




— B reyatHoi (opme Ha s3bike bpaits.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

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

Kaxxnip1il cTyeHT BBICTYIIAET C JTOKJIAJ0M [0 OJHOM M3 TeM MPOTrpaMMBbl Kypca, a TaKxKe
OTUUTHIBACTCA MYOJUYHO MO PEIICHUIO 3a/1ay, MPEAIOKEHHBIX B Kaue€CTBE CaMOCTOATEIbHOU
paboTsl. cnonb3yroTes JIeKIus-BU3yanu3alus, IpooieMHast JeKIHs.

B xone mpakThueckux 3aHATHNA TPEANOJIAraeTCsl HCIOJIb30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTHIM TakKe JJId MPE3CHTAIMi 10 MarepuajiaM A0KjIaJoB. MHTEpaKkTUBHOCTH MOJa4Yu
MaTepHualia 1Mo JUCLUIUIMHE MPEANOIaracT He TOJIbKO B3aMMOJCHCTBHS BHIA «IIPEIOJABATEND -
CTYZIEHT» U «CTYAEHT - IPENOAaBaTeIb», HO U «CTYACHT - CTYACHT.

Huckyccus. BO3MOXXHOCTH TUCKYCCHU MPEANOaracT yMeHHE BbICKa3aTh COOCTBEHHYIO
UJEI0, MPEMJIOKUTh CBOM MYyTh PEIICHUs, apryMEHTUPOBAHO OTCTAaMBATH CBOKO TOUYKY 3pPEHUS,
CBSI3HO M3narath Mbicau. CTyneHTaM mpejiaraercs MpoaHaJIu3UpOBaTh BAPUAHTHI PEIICHUS,
00CyIuTh AOKIA, BHICKAa3aTh CBOE MHEHHUE.

[Ipesentaums. IlpumeHeHHe HaA 3aHATUM KOMIBIOTEPHBIX TEXHOJIOTUHA MO3BOJISIET
CTyJIEHTaM BBICTPOUTH CBOHM JOKJIagbl C MPUMEHEHHEM TpapUUecKhX TIMaKeTOB M HWHBIX
WH()OPMAIMOHHBIX PECYPCOB VISl TOCTHKEHHUS OOJBIIIEH HATIISTHOCTH U3J1araéMoro MaTepraia u
KaK clieZIcTBHE 0oJiee MOTHOTO U TITyOOKOT0 MOHUMAHHS HOBBIX 3HAHUU.

Jns Ui ¢ OrpaHMYEeHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI MPEYCMOTPEHA OpPraHU3aLIMs
KOHCYJIBTALIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

14. OueHoYHbIE U METOANYECKHE MATEPHUAJIBI
4.1 OueHoyHble CpeAcTBa JUIA  TeKylIero KOHTPOJSA  YCIeBaeMOCTH M
l'lpOMe)KyTO‘IHOﬁ aTreCralumn

OneHouyHble CpeAcTBa MpeIHa3HAYeHbl JJIsi KOHTPOJS M OLEHKM 0oOpa3oBaTeIbHBIX
JOCTIDKEHUH 00ydJaromuxcs, OCBOMBIIMX MporpamMmy ydeOHoil aucrumiuasl b1.B.JIB.05.01
«Metomonoruu pa3paboTKH MPOTPAMMHOTO 00ECTICUCHHS».

OneHouHbIE CpPENCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIA B (hOpME TECTOBBIX 3aJJaHUI, U IPOMEKYTOUYHOM aTTecTalum B GopMe BOIIPOCOB U
3a1aHUH K DK3aMEHY.

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH

3JI0pOBbsI BHIOUPAIOTCS C YU€TOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS IS IOATOTOBKY OTBETA HA DK3aMEHE;

— IIPU MIPOBEJICHUH TPOLIEYPHl OLIEHUBAHUS PE3yJIbTaTOB 00yUYEHUs MHBAIUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIIOJIIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710 POBbSI
U MHBAJIUAOB IpOLEIYpa OLEHUBAHUS pE3YJbTAaTOB OOyuYeHHs] MO JAUCLUUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oleHUBaHUsI pe3yabTaTOB OOYYECHUS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsSI 10 TUCIHHUIUITMHE (MOIYJIO) MPEIyCMaTpPUBACT IPEIOCTABICHHIE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B [1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jluist I ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

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

Kon HanmenoBanue
Ne KonTtponupyemsie pazaeinsl KOHTPOJIUPYEMOU OLICHOYHOT'O CPENCTBA
/11 (TeMbl) TUCITUTUTHHET* KOMIICTEHITNH (I . [IpomexxyTrouHas
cC IIEICTI/I) TeKyHIHH KOHTPOIL aTTeCcTaluAa

OBOITIOLNA JlabopaTopuas Bomnpocs! Ha 5k3ameHe
1 MH(POPMAITMOHHBIX CHCTEM [1K-1: TIK-5 pabora 1-3

Y TIPOTPaMMHOTO

obecrieueHus

JKV3HEeHHBIN TUKIT JlabopaTopuas Bomnpocs! Ha 5k3ameHe
2 | IporpaMMHOro IIK-1; [IK-5 | pabota 4-8

obecrieueHus

SI3BIKM ¥ TEXHOJIOTHH ) JlabopaTopuas Bomnpocs! Ha 5k3ameHe
3 POrpaMMHPOBAHHUS] KL HIKSS ] pagora 9-14

Texaonorumn JlabopaTopuas Bomnpocs! Ha 5k3ameHe
4 | CTPYKTYpHpPOBaHUs IK-1; [IK-5 | pabora 15-21

uHdopmManuu

Metonoinorus JlaGopaTopHas Bonpocsl Ha SK3aMeHe
5 | POrpaMMUpOBAHHS [1K-1: TIK-5 pabota 22-25

CUCTEM XPaHECHHS

uHpopmManuu

[IporpammHuoe JlaGoparopHas Bomnpocs! Ha 3K3aMeHe

obecrieueHne s pabora 26-29
6 | mocTpoeHus IK-1; IIK-5

pacrnpeneneHHbIX

WH(OPMAITMOHHBIX CHCTEM

Texnonoruu JlaGopaTopHas Bonpocsl Ha SK3aMeHe
7 | mapannensHOroO IK-1; [IK-5 | pabora 30-35

MIPOrpaMMHUpPOBAHUS

IMoka3aTeu, KPpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIHIi
Kon u CooTBeTcTBHE YPOBHEH 0CBOEHHS] KOMIIETEHIIUH TVIAHUPYEMbIM
HAHMMEHOBaHUe pe3yJabTaTaM 00y4eHUsl 1 KPUTEePUSAM UX OLlCHUBAHUS
KOMIIeTeHIH MOPOroBbIi \ 0a30BbIi \ NPOABMHYTBII
Ounenka




Y 10BIIE€TBOPUTEIIHHO
/3a4TEHO

XopoI10/3a4TeHO

OTINYHO /3a4TEHO

IIK-1 Cniocoben
JIEMOHCTPHPOBATH
0a30BbIE 3HAHUA
MaTeMaTUYECKUX U
€CTECTBCHHBIX HAYK,
OCHOB
MIPOTPaMMHUPOBAHUS
1 MH(POPMAITMOHHBIX
TEXHOJIOTHI

3naem 0CHOBHEIE
3HaHUS U3 Pa3JIeIIoB:
MIpOrpaMMHUPOBaHUS,
HMMEET MPEACTABICHHUE O
CYIIECTBYIOIINX
IIaKkerax HpI/IKJIaI[HLIX
porpamm Jist

3Haem CTPYKTYpY U
MPUHIUIIBI paOOTHI C
IPOrpaMMHBIM
obecrieyeHreM, MOKET
B3aMMOJICHCTBOBATH C
CYIIECTBYIOIIUMU
HaKeTaMu MPUKIATHBIX

3Haem CTPYKTYpy U
IIPUHIIMIIBI paOOTHI €

[IPOrPaMMHBIM
obecrieyeHreM, MOKET
YBEPEHHO paboTaTth ¢
CYIIECTBYIOIIUMHU
MaKeTaMH MPUKJIAJTHBIX

pazpabotku I10. MpOrpaMM JIst porpaMM st
paspabotku I10. paspabotku [10.
Ymeem nuznarath Ymeem ucnonp3oBarb Ymeem TBOpUECKH
METO/I0JI0THH METOI0JIOTUH HCIIOJIB30BaTh
pazpabotku I10, paspabotku I10, METOJIOJIOTUU U
peaIM30BBIBATH ITH peaI30BBIBATh TH QJITOPUTMBI
METO/BI Ha SI3BIKE METOBI Ha SI3BIKE paspabotku [10,

[IPOrpaMMHUPOBAHUSA
BBICOKOT'O YPOBHS.

IpOrpaMMHUpPOBaHUS
BBICOKOT'O YPOBHS

peann30BbIBAaTh 3TU
METO/Ibl Ha SI3bIKE
[IpOrpaMMUpPOBaHUs
BBICOKOI'O YPOBHS

Braoeem nexotopeiMu
METOJIaMH JJIS 387124 U3
yKa3aHHBIX Pa3/IeNoB.

Braoeem metonamu u
TEXHOJOTHIMU JIJIsT
3a/1a4 U3 YKa3aHHBIX
paszenoB

Brnaoeem
pa3Hoo0pa3HBIMU
METOHAMH U
TEXHOJOTHSAMH IS
3a/1a4 U3 YKa3aHHBIX
pas3eiion

I1K-5 Criocoben
HCIIOIL30BaTh
COBPEMEHHEIE
METO/IbI pa3paboTKu
U peann3anuu
KOHKPETHBIX
QJIITOPUTMOB
MaTeMaTHYECKHUX
MojejieH Ha 6aze
SI3BIKOB
MPOTPaMMHUPOBAHHUS
M IAaKETOB
HpI/IKHaJIHI)IX
porpaMm
MOJICTTUPOBAHUS

3Haem HEKOTOpBIE
AJITOPUTMBI PELICHUS
TUNHYHBIX 33724

3naem onTuMalibHBIE
QITOPUTMBI PEIICHUs
TUIIMYHBIX 3a7a4

3naem pazHooOpa3Hble
MaTeMaTH4eCKue
OIITUMAJIBHBIC

pazpabotku [10 pazpabotku [1O AITOPUTMBI PEIICHUS
TUITNYHBIX 33124
paszpabotku 110

Ymeem peann3oBbiBaTh | Ymeem HaxoauTh, Ymeem naxomuts,

MPOrPaMMHO U aHAJIN3UPOBATh, TBOPYECKHU

HCTIOJIb30BaTh Ha peann30BLIBAThH aHATM3UPOBATh U

MIPAKTUKE aITOPUTMBI IPOrPaMMHO U peann30BbIBAThH

JUIS 337124 U3 HCTIOJIb30BaTh Ha MPOrpaMMHO

YKa3aHHBIX pa3JCJIOB.

MPAKTHKE alTOPUTMBI
JUTSL 3a71a4 U3
YKa3aHHBIX pa3/esioB

METOAO0JOTHUH U
AJITOPUTMBI JIA 3aaa4
N3 YKa3aHHBIX

pas3zenos
Braoeem nudopmanueit | Bradeem Braoeem
0 BO3MOXHBIX nHpopmanuen u uHpopmanuen u
MPEeUMYyIIEeCcTBaX U HEKOTOPBIMH METOZIaMU | pa3HOOOpa3HBIMHU

HeJI0CTaTKax
METOJOJIOTHUH CO3IaHUs
10

CpaBHeHI/IH KadeCTBa
MIPUMEHEHUS
METOIOJIOTHUI CO3IaHus
110

METOJaMH CpaBHeHI/ISI
KauecTBa MPUMEHEHUS
METOJIOJIOTHH CO3IaHus
I10

3a4eTHO-IK3aMeHALMOHHBIE

(3K3amMeH/3a4eT)

Bomnpocsl 11 MOATOTOBKH K JK3aMeHY

MaTepHAaJIbI

AJIA

NPOMEKYTOYHOM

aTTrecTaluu




Nk~ WN

10.
11.
12.
13.
14.
15.

16.
17.

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

28.

29.

30.

31.

32.

33.

34.

Knaccudukanus u cpaBHUTEIbHBIN aHAIN3 HanboJsee paclpOCTPAaHEHHBIX SI3bIKOB
IpOrpaMMHUPOBAHUSI.

CyIIHOCTh OCHOBHBIX MapaJurM MporpaMMUPOBAHHUS.

Amnanus cdep npuMeHeHus Hanbosiee pacrpoCTPaHEHHBIX S3bIKOB TPOrPaMMHUPOBAHUSI.
Knaccudukarus u crnerudrka npuMeHeHUs si3bIka nporpaMmupoBanust Python
CpaBHEHHE pa3IMYHBIX IPUHLIUIIOB MIPEICTABICHUS CTPYKTYPHUPOBAHHOMN HH(OPMAIIHH.
31k pazmeTku XML: OCHOBHBIE IPUHIUIIBI TOCTPOCHUS U CHEHM(PHUKA UCTIOIb30BAHUS.
[Toctpoenue cxemsbl fokymenTa ¢ nomombio XML DTD umu XML Schema.

S3pik pasmerkn HTML (XHTML), cienuduka UCIoab30BaHMs, CXOACTBA M PA3JIMUUS C
XML.

dopmar npeAcTaBiIeHUs CTPYKTypupoBaHHo nHpopMmaruu JSON: MpUHIIUTIBI
MOCTPOCHHUS, CielU (KA UCTIOIb30BAHUSL.

CpaBHUTENBHBIN aHATTU3 OCHOBHBIX TEXHOJIOTUNA XpaHEHUS TaHHBIX.

O030p U CpaBHUTEIbHBIN aHAJIN3 OCHOBHBIX BUJIOB HE PEJIALIMOHHBIX 0a3 TaHHBIX.
[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKHN XPAHWIHUII «KITI0Y-3HAYEHUEY», TPUMEPHI
pelieHuii u 001acTi NTPUMEHEHUS.

[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKU XPAHUIIUII TUTIA CEMENCTBA KOJIOHOK, IPUMEPHI
pelieHuid u 001acTi NPUMEHEHUS.

[TpuHIMIIBI paOOTHI U XapaKTEPUCTHKHU TOKYMEHTO-opueHTHpoBaHHBIX CY B/, nmpumepsl
pelieHuii u 001acTy NIPUMEHEHHUS.

[TpunHIMIIBI paOOTHI U XapaKTEPUCTUKH 0a3 TaHHBIX Ha OCHOBE Ipad)oB, MpUMEPbI
pelieHui u 001acTi NPUMEHEHUS.

TexHOMOrusIMHU MOCTPOCHHUSI pACIPEICICHHBIX HHOPMAIIMOHHBIX CUCTEM.
Be6-opuentupoBannsie pacupeneneHusie MIC, Be6-cepBuce, ceprucoB REST, npunumms
paboTHI M 00IACTH TPUMECHCHHUS.

Mozenb pacnpeienieHHbIX BIYHUCIIeHH map-reduce.

O6mwexTHO opuentupoBanHoe [10.

[TnanupoBanue 1 aHaNNU3 TpeOOBaHUHN K MH(GOPMAIIMOHHOMN CHCTEME.

[TpoexTrpoBaHKEe MPOrPaAMMHOI0 OOECTIEYEHHUS.

Coznanue (peanu3aiys) IporpaMMHOTO 00eCTIeueHus.

BHenpenue nporpaMMHOro odecreueHus..

DKCIUTyaTalnus mporpaMMHOT0 00ECTICUEeHHUS.

Moenu )Ku3HEHHOT 0 IIMKJIA IPOTPaMMHOI0 00eCTIeUEeHHUS.

OObeKTHBIE paclpeielIeHHbIE CUCTEMBI, TPUHIUIBI pa0OTHI U 00JIaCTH PUMEHEHHUSL.
ATeHTHBIE TEXHOJIOTHUHU, TEXHOJIOTUU OJHOpaHTOBLIX (P2P) ceTeil, mpuHIMITBI pabOTHI U
o0yacTu MpUMEHEHHUS.

Grid Texnonorun, obnaunslie BeraricneHus (PaaS, laaS, SaaS(SOA)), nmpuniuns! paboTs
1 00J1aCTH NPUMEHEHHUSI YKOHOMUYECKUE U OPraHNU3allMOHHbIE ACTIEKTHI UCIIOIb30BaHU
00JIa4YHBIX BEIYHUCIICHHM.

Texnonoruu Data Mining npu4rHbI BOSHUKHOBEHHSI, OCHOBHBIE OCOOEHHOCTH
(GYHKIMOHUPOBAHUS U cHIelM(UKA CO3TaHUS IPHITOKEHHA.

TexHonoruu ananusa OonpMx 00beMoB naHHbIX (Big Data): mpuynHbl BO3HUKHOBEHUS,
OCHOBHBIE OCOOCHHOCTH (PYHKIIMOHMPOBAHUS U CHIEIM(PHKA CO3TaHUS PUIIOKEHHH.
MainHHOe 00y4deHHe - OCHOBHBIE IPUHIIMIIBI, 3TAIbl CO3JaHUsI HHPOPMAIIMOHHO-
AQHAJTUTUYECKUX CHCTEM C UCTOJIb30BAHUEM AJITOPUTMOB MAITUHHOTO O0Y4EHUSI.
[TpuunHBI pa3BUTHS TEXHOJIOTHH MapajliieIbHOTO MporpamMmmupoBanusi. CoBpeMeHHOe
amnmapaTtHoe obecnieueHue, 3akoH Mypa 1 aKTyalbHOCTh TEXHOJIOTHI MapasieIbHOTO
nporpaMMupoBanusa. OrpaHU4YeHHs B pealln3aliy NapajulebHbIX BEIYMCICHUN, 3aKOH
Ampana.

CrocoObl CHHXPOHM3AIUY TTAPAIIJIETHFHOTO B3aMMOICHCTBHS: B3aMMOICHCTBHE Uepe3
paszesnsieMyro MaMsaTh, B3aUMOACHCTBUE C IOMOIIBIO IIepeIadn COOOIICHUH.
[Tonneprkka mapajyienbHbIX BEIUMCICHUM HA YPOBHE ONEPALlMOHHBIX CUCTEM: TOTOKU U
IIPOLIECCHI.



35. Tloagepxka mapauieIbHBIX BEIYUCICHUN HA YPOBHE OMOINOTEK, S3HIKOB
IPOTPAMMHUPOBAHUS B X HHPPACTPYKTYpbl. HU3KOYpOBHEBHIE U BEICOKOYPOBHEBBIC
abcTpakuuu A7 mapajuieIbHONH 00paboTKU TaHHBIX.

Ilepeyenb KoMIeTeHUMH (YACTH KOMIIETEHIUM), TMPOBEePSeMbIX OLEHOYHBIM
CPe/ICTBOM:

IIK-1 - Cnoco0HOCTH JAeMOHCTPUPOBATHL 0a30Bble 3HAHUS MaTeMaTHYeCKHX M
€CTeCTBEHHbIX HAYK, 0CHOB IPOrPaMMMPOBAHUA U HH(POPMANIMOHHBIX TEXHOJIOTHIA,

IIK-5 - Cnoco0HOCTH HCHOJIBL30BaTh COBPEMEHHbIe METOAbl pPa3padoTKu M
peaqu3aniu KOHKPETHBIX AaJrOPUTMOB MaTeMaTHYeCKHUX Mojeleil Ha 0a3e $3bIKOB
NMPOrpaMMHUPOBAHUSA M NAKETOB NPUKJIAJIHBIX IPOrpamMM.

4.2 MeToau4yecKkne MaTepHualibl, ONpeaesole Npoueaypbl OleHUBAHUSA 3HAHUIA,
YMeHHUIi, HABBIKOB M (MJIM) ONBITA JeSITeJbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI
(opMupOBaHUA KOMIETEHUM

HtoroBoit Qopmoii KOHTponst cHOPMUPOBAHHOCTH KOMIIETCHIMH Yy OOydJarommxcs To
mucturnae b1.B.JIB.05.01 «MeTtomonoruu pa3paboTKH MPOTPaMMHOT0 OOECIICYSHUSY SIBIISICTCS
9K3aMEH B KOHILEe cenbMoro cemecrpa. CTylneHThl 00s3aHbl CAATh 3K3aMEH B COOTBETCTBHUM C
pacnrcaHueM U y4eOHBIM IIIaHOM.

@OH/I OLICHOYHBIX CPEICTB IIPOMEKYTOYHOM AaTTECTAllMM COCTOMT M3 BOIPOCOB M 3a1ad K
3K3aMEHY 10 JUCLHUILIIMHE.

OK3aMeH MO0 JUCUUIUIMHE MpecielyeT LeJb OLIEHUTh padoTy CTyIEHTa 3a Kypc, HOJy4yeHUe
TEOPETUYECKUX 3HAHUHM, UX MPOYHOCTb, PA3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETeHHe
HABbIKOB CaMOCTOSITEIbHON pabOThl, YMEHHUE NPUMEHATH MOJIYYEHHbIE 3HAHMS JUIsl PELLECHUS
MIPAKTUYECKUX 3a7a4.

dopma NpoBeAEHUS IK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEJOCTAaBIIAETCS MPABO 3a4aBaTh CTYIEHTaM JOMOIHUTEIbHBIE BOIIPOCHI IO BCEN
yueOHOM MporpaMMe JUCLMIIUHEL.

Pe3ynprar cliaydm dK3aMEHa 3aHOCUTCS IIPENOAABATEIEM B DK3aMEHALMOHHYIO BEIOMOCTb U
3a4ETHYIO KHUXKKY.

O1neHOYHbIE CpeACTBA ISl WHBAIHWIOB M JIMII C OTPAHWYCHHBIMHA BO3MOXKHOCTSMHU 3I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUX0(U3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOJMMOCTH WHBAIMIAM W JIMIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— TPU TIPOBEACHUHW TMPOLEAYPHl OIICHWBAaHUS pPe3yJIbTaTOB OOYUEHUS WHBAIHMIOB W JIHI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATEHBIMA 0COOCHHOCTSIMH,

— NpU HEOOXOAMMOCTH JAJsl OOYYaIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS U
WHBAIMOB MPOIIEAYpPa OICHUBAHUS PE3YIbTATOB 00YUIEHUS IO AUCITUTUINHE MOXKET TPOBOUTHCS
B HECKOJIBKO HTAroB.

[Iporienypa oOIeHMBAaHUS PE3yIbTATOB OOYYCHHS WHBAIWAOB M JIUIl C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMHM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAaHWUYCHHSIM WX 3I0POBBS W BOCIPHSITHS
uHpOpMaLUu:

JUist U1 ¢ HapyIIEHUSIMHA 3PSHHS:

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlns1 an ¢ HapyIeHusIMH cityXa:

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jlnst n ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTAaTENIFHOTO amniapara:

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.



S. IlepeyeHb OCHOBHOM M [JAONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0UMOi1 1JI1 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHas JUTEpaTypa:

1. AmOnep, C. I'mOkume TEXHOJOTHH: OSKCTPEMaJbHOE MPOTPAMMHPOBAHUE |
yHu(UImpoBaHHbIH mporece papadbotku / C. Am6nep. - M.: CII6: ITurep, 2016. - 416 c.

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

3. Kapnos, 0. I'. Teopus u TexHosorus mnporpamMmupoBaHus. OCHOBBI MOCTPOCHHS
tpanciaropos / FO.I'. Kaprios. - 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, I1. b. TexHonoruu 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS. YUeOHOE
noco6wue / [1.b. Xopes. - M.: Academia, 2014. - 448 c.

6. Munoy, Y. Ananu3 unpopmannonsasix cucreM / Y. Munoy. - M.: Ilporpecc, 2011. -
400c.

7. IlatTepcon, [l. ApxuTekTypa KOMIOBbIOTEpa U MPOSKTUPOBAHNE KOMIIBIOTEPHBIX CHCTEM
/ 1. Marrepcon, [x. Xenneccu. - M.: ITurep, 2012. - 784 c.

8. Packun MuTtepdeiic: HOBbIe HANIPABIEHUS B IPOCKTUPOBAHUH KOMITBIOTEPHBIX CUCTEM:
moHorp. / Packun, [lxxed. - M.: CumBon-mtoc, 2014. - 272 c.

9. ®wmnmos, B. A. Mmuoromepasie CYBJl mnpu co3maHuM KOPHOPATHBHBIX
uHpopMannoHHbIX cucteM / B.A. @umumnmos. - M.: Enutopuan YPCC, 2014. - 465 c.

10. IIacroBa, I'. A. Beibop u onTumu3anus CTpyKTypsl HHPOpPMAIIMOHHBIX cucTeMm / I.A.
[ITacroBa, A.W. Koékun. - M.: DHeprus, 2015. - 256 c.

JI1st OCBOCHMS JUCLUILIMHBI MHBAJIMIAMU U JIMI[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbsS. MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiiT».

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

1. ABTOoMartu3anus MPOEKTUPOBAHMSI BHIYUCIUTENBHBIX CUCTEM. SI3bIKH, MOJETUPOBAaHNE
u 0a3pl naHHbIX / pea. M. bpeiiep. - M.: Mup, 2014. - 463 c.

2.I'BozneBa, B. A. OcHOBBI TOCTPOCHHS aBTOMATU3UPOBAHHBIX HH()OPMAITHOHHBIX CHCTEM
/ B.A. I'Bo3nieBa, N.YO. JlaBpenTheBa. - M.: ®opym, Undpa-M, 2016. - 320 c.

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

4. XKyxos, K. I'. MozaenbHOe npoekTHpoBaHue BcTpamBaembix cucteM B LabVIEW (+
DVD-ROM) / K.I'. Kykos. - M.: JIMK Ilpecc, 2011. - 688 c.

5. HmaroBa, D. P. Merononoruu M TEXHOJOTMH CHUCTEMHOIO IPOEKTHPOBAHUS
uH(popManoHHbIX cucteM / O.P. Unmaroa, }0.B. Mnaros. - M.: ®nunTta, 2013. - 256 C.

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

7. ¥Opkesuuy, E. B. Beenenue B reoputo nndopmannonusix cucrem / E.B. IOpkeBuu. - M.
I'pynma UAT, 2013. - 272 c.

8. Spoukun, B. bezonacHOCTh MHPOPMALIMOHHBIX cHCTeM: MOHOTD. / B. SIpoukuH. - M.:
Ocp-89, 2015. - 320 c.

5.3. Illepuoauyeckue U3IaHUA:
1. https://www.computerworld.ru/
2. https://www.ixbt.com/



6. MeToanueckue YKa3zaHusi AJA O0O0y4YalIIMXCS 1O OCBOEHUIO
AUCHUILINHBI (MOIYJIs1)

MeToanyeckue peKOMeHAAIUN NMPENOAABATESIM U CTyAeHTaM
10 COCTABJIEHUIO Y BBHINOJHEHUIO JIA00PATOPHbBIX 3aaHUI

Bce nabGopartopHble 3amaHus MpeaNojaraloT HaNMCaHUE, OTJIAIKy U TECTHPOBAHUE
IporpaMMbl Ha OJIHOM U3 S3bIKOB BBICOKOTO YpOBHsSI pabOTBhl € 3afadyaMu pa3paboTKu
nporpaMMHoro oOecrneueHus. TpeGoBanust K mporpaMme: MHGOpMAIMs O pelaeMoil 3amade
3afpaliMBaeTcs B JHAOTOBOM pPEXHUME, IporpaMma J0JDKHA ObITh ONTHMAalbHA MO 00beMy
BBEIYHMCIICHUN (HOBTOpHBIe BBIYMCJIICHUSA ITOJTYYCHHBIX PAHCC BECJIIMYNH HGI[OHYCTI/IMBI) U 110 061>eMy
namsTH (HampuMep, B UTEPAIlMOHHBIX METO/JaX B MaMSTH COXPAHSIOTCS TOJBKO TE€ YJICHBI
MMOoCJICA0OBATCIIbHOCTHU, KOTOPLIC HGOGXOI[I/IMLI JJ1s1 €€ HpOI[OJDKCHI/ISI).

TpeboBanust k mOAOOPY TECTOBBIX MPUMEPOB: MPOCTOTA, OTCYTCTBHE 3aMETHBIX
BBIYUCIIUTCIIBHBIX HOFpeH_IHOCTeI\/JI ", €CJIKM BO3MOXKXHO, OTCYTCTBUC ITOTPCHIHOCTHU MCTOAA, B TO KC
BpeMsl TECTOBBIE IPUMEPHI JOJDKHBI 00JIajaTh OOIIHOCTBIO, JIOCTATOYHOM MJisi IPOBEPKHU
AJIropyuT™Ma BO BCEX BO3MOKXHBIX CUTyallUAX.

HenocpencTBeHHO Ha 1a0OpaTOPHBIX 3aHATUSAX CTYACHTHI MOJIYYArOT OT MpernojaBaTens
WHIUBUAYAIbHOE 3aJaHue [0 KOHKPETHOMY YHCIEHHOMY METOAY, IHIIYT I[IPOTpaMMy,
OTJIQXXHUBAIOT M TECTUPYIOT €€ MO KOHTPOJIEM MPENo1aBaTesl.

Bonpimas yacte mabopaTOpHBIX 3aJaHUNM TPUXOAUTCS HA CaAMOCTOSTEIIbHYIO pPaboTy:
M3YyYEeHHE TEOPEeTUYECKOr0 MaTepuaya Mo KOHCIEKTaM JIEKUHUHA U MO0 OCHOBHBIM HCTOYHHKAM
JUTEPaATyphI, pa3padboTKa aJIrOPUTMA ITPOTrPAMMHON pealln3aliyi METOIa, OTIIAKa MPOTrPAMMEI Ha
KakoM-THOO S3bIK€ BBICOKOTO YpOBHS (MOJOOp TECTOBBIX MPUMEPOB TaKKe BXOIUT B
CaMOCTOSITEIIbHYIO padoTy).

B ocBoeHHMH TUCHMITIMHBI MHBIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE YUeOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

/. IlepeyeHb WH(OPMANUOHHBIX TEXHOJOIHMH, HCHOJb3yeMbIX NpPH

OCYyILECTBJIEHMH 00Pa30BATEJIbHOI0 MPOoIecca Mo JUCHUIJINHE (MOTYJIIO)
7.1 TIlepedyenb UHGPOPMANUOHHO-KOMMYHMKANMOHHBIX TeXHOJOTUl Bo3moxxHO
KOHCYJIbTUPOBAHUE I10 AIEKTPOHHOM MOYTE.

7.2 IlepeyeHb JUIEH3HMOHHOrO0 U CBOOOJHO PACHPOCTPAHSAEMOI0 NPOrPAMMHOIO
obdecrneyeHus

1. OC Windows

2. MS Excel

3. MS Word

7.3 IlepevyeHb cCOBpeMEHHBIX MPO(PeCcCHOHAIBHBIX 0a3 JaHHBLIX U HHPOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM
1. DnextponHas oubmuoteunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MatepuajibHO-TEXHHYECKOE 0O0ecnevyeHue Mo JUCHUNInHE (MOIYI10)

HaunmenoBanue yueOHON ayUTOPUH, €€ OCHAIIEHHOCTh

No Bua pabor
000py/IOBaHUEM M TEXHHUYECKUMHU CPEJICTBAMU O0yUCHUS



http://www.elibrary.ru)/

Jlex1IMOHHbBIE 3aHIATUS

JlekunoHHasg ayauToOpus, OCHALICHHAas MPE3CHTAMOHHOMN
TEXHUKON (mpoexktop, KOMITBIOTEP/HOYTOYK) u
COOTBETCTBYIOIIMM NporpaMmMHbIM obecriedenueM (I10).

JlaGoparopHbie
3aHSTUS

JlaGoparopusi, YKOMIUIEKTOBAaHHAs  CHEIHATIU3UPOBAHHOM
MeOENbl0 W TEXHUYECKHMMH  CPEICTBAMH  OOYYCHHUS
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPOTPaAMMHBIM
obecneuenuem (110).

CamocrosTenpHas
paboTta

Kabuner s caMocTOSATENbHONW paOOThI, OCHAICHHBIN
KOMIIBIOTEPHON TE€XHMKOHW C BO3MOYKHOCTBIO TOJKIIOYCHHS K
cetu «/HTEpHET», IPOrpaMMON DSKPAHHOIO YBEIWYEHUS U
00€CIEeUYeHHbIN JOCTYIIOM B 3JEKTPOHHYIO HMH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPE/ly YHUBEPCHUTETA.




