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1 ey u1 3212494 M3y4YeHUs JUCHUILUIUHBI (MOTYJIs1)

1.1 llean ocBOeHUS TUCHHUILIHHDI

enmn w3ydeHUs AUCIUIUIMHBI OINPEJCICHBl TOCYIapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHJIaPTOM BBICIIETO MPOodeCCHOHATBHOr0 00pa3zoBanus. Llenn u3yueHus: TUCIUTUITHHBI
cootHeceHa ¢ oonumu 1enssmu OOIT BITO no HanpaBieHUIO U CIICUATILHOCTH, B paMKax
KOTOpPOW TMpenoaaércs IUCUUIUIMHA. 3aJadyd U3Y4YeHHUS JAUCIUIUIMHBI OXBaThIBAIOT
TEOPETHYECKUH, TI03HABATEIBHBIN M TMPAKTHYECKUH KOMIIOHEHTHI JIEATCIbHOCTH
MOATrOTaBIMBAEMOI0 OaKajiaBpa.

Juctummuaa b1.B.JIB.05.01 «Metoaonoruu pa3pabOTKH MPOrpaMMHOTO OOECIICUEHUS»
MMEET CBOEH LEJIBI0 HW3yYEHUE OCHOBHBIX MOJEJEH, 3TANOB, METOJOB U TEXHOJOTHI

HCIIONB3YEMBIX MPHU pa3paboTke nmporpaMmuoro odecredeHus (I10) u nHbGOpMAITMOHHBIX
cucrem (UC).

1.2 3agaun TUCOUILTAHBI

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

(dbopManM3auoo MaTepUAIOB OOCIICIOBAHUS C MBI peallM3alld MPOEKTa TI0
co3manuro 110;

*  pa3pabaThiBaTh KOHICNTYAIbHYIO MOJCIH M BEIOOP METOMOJIOTH IS IPUKIIATHON

oOJactu;

*  HAYYUTh BHIOMPATh HHCTPYMEHTAIBHBIC CPEJICTBA M TEXHOJIOTUHU MPOCKTUPOBAHUS
I10;

®*  W3y4ydTh METOJBI  aHaJHW3a MNPUKIATHOW  oOsacTH, HMHOOPMAIMOHHBIX
MOTPeOHOCTEH;

*  OBJIAJETh HaBBIKAMU pa3paboTku u BHeApeHus [10;
*  JaTh MpeACTaBIEHUE M0 COBPEMEHHBIM TeXHOJIOTHAM pazpadbotku [10.

1.3 MecTo aucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl
Huctunnuaa b1.B.JIB.05.01 «Metoaonoruu pa3pabOTKu MPOrpaMMHOTO O0OECTIeYeHUS»

OTHOCHUTCA K 4aCTH, (I)OpMpreMOﬁ Y4aCTHUKaMH O6pa3OBaTeJ'IBHI:>IX OTHOIIEHUN IUCUMILINHEI 110

BbI0OpY brioka «/luctummunel (Moaynn)" yd4eOHOTO MiaHa.

1.4 IlepevyeHb MJAHMpPYyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

W3ydeHnue naHHON y4yeOHOM AUCHIUIUIMHBI HAMPABIEHO HA GOPMUPOBAHUE Y 00YyUaIOIINXCS
npodeccuonanbHbIX Kommerenuuii [TK-1, ITK-5

KOH 1 HANMEHOBAHMNE I/IHIII/IKEITOpa* Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIIJIMHE

MmporpaMmmMupoBaHus U l/lH(l)OpMaHl/IOHHLIX TEXHOJO0THii

MIK-1 Cnocoben AEMOHCTPUPOBATH 0a30BbIe 3HAHMS MAaTEeMAaTHYECKHX M €CTEeCTBEHHBIX HayK, OCHOB

I1K-1.1. 06.001A 3HaeT

Pa3paboTtka 1 oTIaaKa MpOrpaMMHOTO KoJa 0a30BBIi MAaTEMaTHYECKUH W aJIrOPUTMUYECKUI ammapar
CBSI3aHHBIH C NPUKIIAHOW MaTeMaTUKOH, WHPOPMATHKOH n
paspabotkoii [10;;
ymeer

BBINOJIHATh CTAHJAPTHBIE JEWUCTBHS, pemarh THIIOBBIE
3aJa4d C YYETOM OCHOBHBIX TIOHATHMH W  0OmuX
3aKOHOMEpHOCTEH, (OPMYIHpPYeMbIX B paMKax 0a30BBIX
JUCHUIUIMH MaTeMaTHK{, WH(GOPMAaTHKA M €CTECTBEHHBIX
HayK;

BJajieeT




KOIL 1 HAMMEHOBAHHUE I/IHIII/IKaTopa* Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

HaBBIKAMHM PELICHUS IPAaKTHIECKUX 3a7a4, 0a30BbIMU 3HAHUS
€CTECTBEHHBIX HAayK, MAaTeMaTHKH | HH(OPMATHKH,
CBA3aHHBIMU C

MIPUKJIaHOW MaTeMaTUKOH, MHPOPMATHKOH U pa3pabOTKOH
110

IIK-5 Crnocoben ucnmoJab30BaTh COBpPeMEHHbIE MeTOAbI Pa3padoTKM W Ppeaju3alid  KOHKPETHBIX
AJITOPUTMOB MATEMATHYECKHX MojJeseili Ha 0aze A3bIKOB NMPOrPAMMHPOBAHMS M NMAKETOB NPHKJIATIHBIX
NPOrpaMM MOAEeJTHPOBAHUS

WUIIK-5. 40.011. IIpoBenenne Hay4HO- 3HaeT
HCCIIE0BATEIbCKUX M ONBITHO-KOHCTPYKTOPCKUX | METOJIBI MaTeMaTH4eCcKOro u ITOPUTMUYECKOTO
Pa3paboTOK 10 OTACIBHBIM pa3iellaM TEMBI MOJEIMPOBAaHNUSA MPH  PEIICHUH  TEOPETHUECKUX W
MIPUKJIAIHBIX 33/1a4, CBSI3aHHBIX ¢ pa3zpadotkoii [10
ymeeTt

NOHMMAaTh W NPHMEHATh Ha MpPAaKTHKE KOMIBIOTEPHBIC

TEXHOJIOTHH IS PEIICHUs PA3IMYHbIX 3a7ad, CBSI3aHHBIX C

pazpabotkoii [10;

BJIaJeeT

METOJaMH  MAaTEMAaTHYeCKOro ¥ aJrOPUTMHYECKOro

MOJCIUPOBaAHUA npu peuicHun TCOPCTUICCKUX u

NPUKJIATHBIX 3a]1a4, CBsI3aHHBIX ¢ pa3paborkoii [10
PGSYJ'IBTaTbI 06y‘I€HI/I$I o AUCHUIUIMHE OJOCTUTAKOTCA B PaMKaX OCYIICCTBJIICHHA BCEX

BUJIOB KOHTAKTHOM U CAMOCTOSATENLHON pabOThl 00YYAIOIIUXCSl B COOTBETCTBUHU C YTBEPKICHHBIM

y4eOHBIM IJIAHOM.

WuaukaTtoppl  TOCTMXKEHUS  KOMIETEHLUMH CUMTAlOTCS CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIUX UM PE3yJIbTATOB O0YUYEHHUS.

2. CTpyKTYypa M coaepKaHue JUCHMILIUHbBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOm1ast Tpy10€MKOCTh TUCIUILTHHBI cocTaBisieT 3 3a4. ef1. (108 wacoB), ux pacnpenenenue
0 BUaM pabOT MPEACTABIEHO B TaOIHIIE

(Ona cmyoenmog OPO)
Bun yuebnoii paboThl Bcero CemecTtphbl
4acoB (uacer)
7

KonrakTHas pa6ora, B TOM YHcCJIe: 443 443
AyauTOpHBbIE 3aHATHSA (BCEro):

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

MIPAKTUYECKHE 3aHSTHSI)

WNnas koHTaKkTHasA padora:

KonTpons camoctostensHol padoTsl (KCP) 4 4
ITpomexyrounas arrecranus (MKP) 0.3 0.3
CamocrosiTejibHasi pa6oTa, B TOM YHCJI€: 28 28
ITpopaboTka yuebHOro (TEOpeTUYECKOro) MaTepuana 18 18
IToaroroBka K TEKylemy KOHTPOJIIO
KoHTpo.ib: 35,7 35,7
IToaroroBka K sK3aMeHy
OO0mas TpyI0eMKOCTh Yac. 108 108




2.2 CTpyKTYypa QM CHUIINHbBI
Pacnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Paznenbl (TeMbl) AUCITUTUIMHBI, U3y4aeMbIe B / CEMECT

pe (ounast popma)

Konugectso uacos
AyautopHas Breayaut
Ne Haumenosanue paszenos (Tem) Beero paboTa ;56}21’;
J | 113 JP | CPC
1 2 3 4 5) 6 7
1 OBounmonys THPOPMALMOHHBIX CUCTEM U 8 5 i 5 4
" |mporpamMMHOTro o0ecreueHus
2. DKu3HEeHHBIH UK IPOrPaMMHOT0 obecreueHust 10 | 2 - 4 4
3. |SI3BIKM M TEXHOJOTUU MPOTrPAMMHUPOBAHHS 10 | 2 - 4 4
4.  |TexHOJOTHH CTPYKTYPUPOBaHUS HHPOPMALIUU 10 | 2 - 4 4
5 MeTtononorus nporpaMMHUPOBAHUS CUCTEM XpaHEHHUS 101 2 i 4 4
nHpopmanuu
5 [TporpamMHoOe oOecnieueHue Uit HOCTPOCHHUS 101 2 i 4 4
" |pacnpeneneHHbIX HHGOPMAIMOHHBIX CUCTEM
TexHonorny napajuieJIbHOro NPOorpaMMHpPOBAHUS 10 | 2 - 4 4
UTOI'O no pasdenam oucyuniunsl 68 | 14 - 26 28
KonTpons camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrectanus (MKP) 0,3
[TonroToBKa K TeKyIeMy KOHTPOJIIO 35,7
OO0m1ast TpyA0€MKOCTh N0 TUCIUILIAHE 108 | 14 26 28

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

2.3 Copaep:xanue pa3/iesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 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 padbory UC. OcHOBHBIE CBOWCTBA [JTA0OpATOPHOU
MIPOrpaMMHOTO UC, ux crpykrypa u coctaB. OOecrnieunBaromue 1 [padbore:
obecrieueHus ¢dbyakuronansHbie oacucteMbl MC. Texaudeckoe, |0 KaKIoMy
MaTeMaTHYECKOE, IPOrPAMMHOE, METOy
MH(OPMALIMOHHOE, OPTaHNU3allMOHHO-METOINYECKOE|CTY IEHTHI
U npaBoBoe obecrieuenne coppeMeHHbx NC. pa3pabarbIBarOT
[IpuHnnmne! co3ganus u npoexkrupoBanus MC. aJIrOpUTM
DBOJTIOLIUS IPOTPAMMHOI0 OOECTIEYEHHUS U €€ CBSI3b |pEeIIeHUs
¢ passutuem MC OIIPEACIIEHHOIO
KJ1acca 3az1ad4,
pean3yIoT 3TOT
AITOPUTM
MPOTPAMMHBIMHU
CpeICTBaMH,
TECTUPYIOT €r0




paboty u

MPEJCTaBISIIOT
OTYET
IPENoAaBaTesio.
Kvzuennsrit ks |OCHOBHBIE METOIOJIOTHH pa3paboTKu JIP
MPOrPaMMHOTO porpaMMHOTro obecrieueHust: kackaanas, V-Model,| Ortuer mo
o0ecrieueHus WHKpEeMeHTHas Mojienib, RAD-mMonens, Agile 1abopaTopHOii
Model, urepanonHas MoAeIb, CliupaIbHas pabore:
MO/I€Ib. 3HAKOMCTBO C OCHOBHBIMH 3TallaMu 0 KaXKJIOMY
KU3HEHHOTO 1IMKJIa IPOrpPaMMHOT0 00€CIIeYeHHs: (METOly
IUTAaHUPOBaHUEM, aHanu3oM TpedoBanuii (TI0, CTYAECHTBI
T3), npoekTupoBaHueM, peanusalyeil, BHeIpEHUEM [pa3padaThIBaIOT
u ’KcIutyaTanuei. CoctaB U cofepKaHue JITOPUTM
MIPOEKTHBIX PabOT HA Pa3IMUHBIX dTAMax pelieHus
KU3HEHHOTO LIMKJIA. OIIpeIeIEHHOTO
KJlacca 3ajad,
peayin3yroT 3TOT
QITOPUTM
IPOTPaMMHBIMHA
CpeaCcTBaMH,
TECTUPYIOT €r0o
paboTy u
IPEJCTaBIISIIOT
OTYEeT
IIPENOAABATEIIO.
S3b1Ku U 0O0630p cOBpeMEHHBIX S3bIKOB MporpammupoBanus, |JIP
TEXHOJIOTHUHI KJIacCU(UKallMs U CPaBHUTEIbHBIN aHAIIN3 Otuer no
IpOTrpaMMHUPOBaHUs |Hanbosee pacCIpOCTPaHEHHBIX SI3bIKOB 1abopaTopHOii
nporpaMMupoBaHust. OCHOBHbBIE TTapa UMbl pabore:
IPOrpaMMHUPOBaHUS (MMIIEpaTUBHOE 0 KaXKJIOMY
IporpaMMupoBaHue, JlekiiapatuBHoe METOY
IpOrpaMMUpPOBaHUE, 00BEKTHO-OPUEHTUPOBAHHOE |CTYAEHTHI
MIpOrpaMMHUpOBaHNeE, QYHKIIMOHATIBHOE pa3pabarbIBaOT
MPOrpPaMMHUPOBAHKE) U UX CPABHUTEIBHBINA aHAIIN3. |aJITOPUTM
AHanu3 cdep npuMeHeHus HanboJee pelIeHus
PacpOCTPAHEHHBIX S3bIKOB IPOTPAMMHUPOBAHUSA.  |ONIPENEICHHOTIO
Krnaccudukanus u cnenmdrika npuMeHeHus s3bIKa |KJjlacca 3a/ad,
nporpamMmMupoBanus Python pean3yIoT 3TOT
ITOPUTM
POTPaMMHBIMH
CpeICTBaMH,
TECTUPYIOT €ET0
paboty u
IPEICTABIISIFOT
OTYeT
IIPENOAABATEIIO.
TexHonoruu XpaHeHue 1 00OMEH CTPYKTYpPUPOBaHHON JIP
CTPYKTYpUpOBaHUs |MH(popMarel B BUie JOKYMEHTOB HUIIH Otuer no
uH(popMalun coobmenuit. Dopmatel npeacTaBICHUS nabopaTopHOt
MEPEHOCUMOMN CTPYKTYpUPOBAaHHON MHPOpMauu. |padoTe:
CpaBHeHUE pa3NTUYHbIX IPUHIUIIOB MPEICTABICHHUS (IO KAXKIOMY
CTPYKTYPUPOBAaHHOU MH(OPMAIIUH: 3aKPBITHIEC U METOY




OTKpBITEIE (hOpMaThl, OMHAPHOE U TEKCTOBOE
MIpe/iCTaBJIeHUE JaHHBIX. Y HUBEpCAIbHbBIE (OpMAThI
XpaHEHUS CTPYKTYPUPOBAHHOW MH(POPMALIUU
(pa3metku noxkymenToB): CSV, XML, HTML
(XHTML), JSON. S3b1k pazmetrku XML:

OCHOBHBI€ ITPUHIIUIIBI TOCTPOEHUS U crienuduka
ucnoib3oBanus. [loctpoeHue cxembl TOKyMEHTa €

CTYJICHTBI
pa3pabaThIBalOT
ITOPUTM
pereHus
OTIpPEICIIEHHOTO
KJiacca 3aj1ad4,
peanu3yoT 3TOT

nomotibio XML DTD unun XML Schema. HTML  |anroputm
(XHTML) - otiimuue ot XML, cnennduka IPOTPaMMHBIMU
ucnoib3oBanus. Gopmart peacTaBICHUS CpeicTBaMu,
cTpyKTypupoBanHoi uHpopmarun JSON: TECTUPYIOT €r0
IPUHLUIIBI IOCTPOEHUS, clielu(uKa paboty u
HCIIOJIb30BaHUS. IPEJICTaBIISIIOT
OTYeT
IIPENoAABaTEIO.
Merononorus O0630p TexHOIOTHI XpaHEeHUs JaHHBIX: (aiinoBbix |JIP
nporpaMMupoBanus |cucteM, pensunoHHbIx CYB/], OLAP, Data Otuer no
cuctem xpanenus  |Warehouses, He pensiuonsbix (“NoSQL”) 6a3 nabopaTtopHoi
uHpOpMaLUN naHHbIX. CpaBHUTEIBHBIN aHAIN3 U 00JIACTH pabore:
MPUMEHEHHMSI Pa3JInYHbIX TEXHOJIOTMI XpaHEeHUs [0 KaX/10My
nHpopmanmu. O030p OCHOBHBIX BUIOB HE METOLY
PENALUOHHBIX 0a3 JaHHBIX: XPAHUINL «KIIFOY- CTYACHTBI
3HAUEHUE, XPAHWINIIE CEMENUCTB KOJIOHOK, pa3pabarbIBaOT
NoKyMeHTo-opueHTHpoBanHas CYB/I, 6a3 JaHHBIX |aJITOPUTM
Ha ocHOBe TpadoB. CpaBHUTEIBHBINA aHATN3 U pelieHus
00J1aCTH IPUMEHEHHsSI HE PeNIALIMOHHBIX 0a3 OIIPEeJIeIEHHOT0
JTAaHHBIX. KJ1acca 3ajad4,
pean3yIoT 3TOT
JITOPUTM
IpOrpaMMHBIMU
CpelCTBaMH,
TECTUPYIOT €ET0
paboty u
IIPEJCTaBIISIFOT
OTYET
IIPENoAaBaTelio.
[Tporpammuoe 3HAKOMCTBO C Pa3IMYHBIMU KJIACCAMHU JIP
obecrieyeHue A [MH(GOPMAIIMOHHO-aHATUTUYECKUX CHCTEM. Otuer no
MOCTPOEHUS Texnomoruu Data Mining. TexHonoruu anaimza  |J1abopaToOpHOU
pacnpeneneHHbIX 6onpnx 00beMoB naHHbIX (Big Data): mpuuunsl — [pabote:
MH(OPMALIMOHHBIX  |BOSHUKHOBEHMSI, OCHOBHbIE OCOOEHHOCTHU 0 KaXJIOMY
CUCTEM (YHKIIMOHMPOBAHUS U cHIelM(UKa CO3TaHUSL METOy
npuioKeHn. CpaBHUTENBHBIN aHAIN3 Pa3JIUYHBIX |CTYJIEHTHI
MOJIXO/I0B K aHAJIM3y 3HAUUMOM HH(pOpMAIMU: OT  |pa3pabaThIBAIOT
MIOCTPOEHHUSI CUCTEM OTYETOB J0 AJITOPUTMOB ITOPUTM
MamuHHOro 00y4eHus. OCOOEHHOCTH MOCTPOCHUS  |pEIICHUs
MH(OPMALIMOHHO-aHATUTUYECKUX CUCTEM C OTIpeIeNIEHHOTO

MPUMEHEHHEM aJITOPUTMOB MAIIIMHHOTO O0YUYCHHS.
OcHoOBHBIE 3Tallbl CO3JaHUST THPOPMAIIMOHHO-
AQHAJIMTUYECKUX CUCTEM C UCIIOJIb30BAHUEM
QJITOPUTMOB MAIIMHHOTO O0yUYEeHMS.

KJlacca 3aj1ad,
peaN3YIOT 3TOT
ITOPUTM
IPOTPaMMHBIMH
CpeACTBaMH,




TECTUPYIOT €T0

paboty u
IPEJICTaBIISIFOT
OTYET
IIPENOAABATEIIIO.
7. |TexHomoruu [IpuunHbI pa3BUTHS TEXHOJIOTUH MTapajuienabHoro  |JIP
[apajuIeIbHOTO nporpaMMupoBaHus. COBpeMEHHOE annapaTHOE Otuer no
porpaMMUpOBaHUs |oOecrieueHue, 3akoH Mypa U akTyajabHOCTh nabopaTopHO
TEXHOJIOTHH MapajIeIbHOTO MPOrpaMMHUPOBaHUs.  [paboTe:
OrpanudeHus B peasi3aluy napauieabHbIX M0 KaXKJIOMY
BBIYMCIICHUH, 3aKOH AM/1ama. METOY
CriocoObl CHHXPOHHU3AIUH TAPAIIEIBHOTO CTYJCHTBHI
B3aUMOJCUCTBUSA: B3aUMOJACICTBUE Yepe3 pa3pabarbIBarOT
pazaensaeMyro namMsTh, B3aUMOJICHCTBHUE C ITOPUTM
MOMOIIIBIO Tiepeaauu coobmmenuit. [Tonnepxka pelieHus
napajuieNbHbIX BHIYHUCICHHUIN Ha yPOBHE OTIpeIeIEHHOTO
OTIEPAIIMOHHBIX CUCTEM: IOTOKH U MPOLIECCHI. KJ1acca 3a/j1ad4,
[Moanepsxka napaiienbHbIX BEHIYUCICHUI Ha YPOBHE |[pEaU3yIOT 3TOT
O01OIMOTEK, SA3bIKOB IPOIrPAMMUPOBAHUS U UX QITOPUTM
uHppacTpykTypsl. HU3KOypoBHEBBIE U POrPaMMHBIMH
BBICOKOYPOBHEBBIE a0CTPAKIINHU JIJIS TApaJUIETIbHON |CpeaCcTBaMH,
00pabOTKH JaHHBIX, MOJIENb pacpeeIeHHbIX TECTUPYIOT €ro
BBIYKCIICHUI map-reduce. paboty u
MPECTABISIIOT
OTYET
PENoAaBaTelio.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMmoTtpeHsl
2.3.3 JlaGopaTopHble 3aHATHS
dopma
Ne HanmenoBaHue 1a60paTopHBIX paboT TEKYILETO
KOHTPOJISI
1 3 4
1. |TexHuyeckoe, MaTeEMaTUYECKOE, IPOrPaMMHOE, UH(POPMALIMOHHOE, Oruer no
OpraHU3aIMOHHO-METOAMYECKOE U MTPaBOBOE 00ECIIeYeHHEe COBPEMEHHBIX | J1aOOpaTOpHOH
ncC. pabote
2. |llpuHnmme co3panus u npoextupoBanus VC. Otuer no
71abopaTopHOii
pabote
3. |3HAKOMCTBO C OCHOBHBIMH 3TallaMy >KU3HEHHOTO IIUKJIa IPOTPAaMMHOTO Otuer o
oOecrieyeHus. nabopaTopHOit
pabote
4. |CoctaB u cozepkaHle MPOSKTHBIX padOT Ha pa3IMYHBIX dTarax Otuer o
JKU3HEHHOTO ITUKJIA. nabopaTopHOH
pabote
5. |AHanu3 cdep npuMeHEeHHs HanboJiee PacpOCTPAHCHHBIX S3BIKOB Otyer mo
POTPaMMHUPOBAHHUSL. 1abopaTopHOii

pabore




6. |Kmaccuduxamus u cneunpuka IpUMEHEHUS S3bIKa IPOrPaMMUPOBAHUS Oruer no
Python 71abopaTopHOit
pabote
7. |lToctpoenne cxeMbl JokyMeHTa ¢ momotibio XML DTD nimun XML Ortyer 1o
Schema. HTML (XHTML) - otiauume or XML, cienuduka 1abopaTopHOii
MCIOJIb30BaHUS. pabote
8. |Dopmar npeacraBieHus CTPYKTypupoBaHHOU nHpopmanuu JSON: Otyer no
MPUHIIMIIBI TOCTPOEHHUS, Crieu(pUKa NCIOJIb30BAHUS nabopaTtopHoOi
pabote
9. |CpaBHuUTENbHBIN aHAU3 U 00JIACTH MPUMEHEHUS PA3IUYHBIX TEXHOJIOTUI Otuer no
XpaHeHHs HHPOPMALIUH. 1abopaTopHOii
pabore
10. |O630p OCHOBHBIX BUOB HE PEISIIUOHHBIX 0a3 JAHHBIX: X PAHUIIUII Otyer no
«KITIOY- 3HAYCHHEY. nabopaTtopHoi
pabore
11.|Texnonoruu Data Mining. Oruer no
nabopaTopHO
pabore
12. |Texnosorun anaimsa 0onsrx 00beMoB naHHBIX (Big Data). Otyet no
nabopaTopHOI
pabore
13. |[Tomnepxka mapajuieIbHBIX BEIYUCICHUH HA YPOBHE ONEPAIlIOHHBIX Otuer o
CUCTEM. nabopaTtopHoi
pabore

3amuTa naboparopuoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBble paboTsl HE TPETyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSTEIbLHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIHHE (MOLYJII0)

[Tepedenn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI

Ne Bun CPC T10 BBITOJIHEHUIO CAaMOCTOSITENbHOM paboThI
1 |U3ydeHue JeKIIMOHHOTO 1. Meronuyeckue yKa3aHus o BBITOJIHEHHIO
Marepuana, a0OpaTOpHBIX palbOT. YTBEpXKIACHBI Ha 3acelaHUuU

[ToaroroBka oT4era Mo
nabopaTopHoi paboTte;
[ToaroroBka K SK3aMeHY. 2.

Cosera (hakynpTeTa MATEMaTUKH U KOMITBIOTEPHBIX HaYyK
OI'BOY BO «Ky6I'Y». IIporokon Ne 5 ot 05 mast 2022 r.
Metoanueckue yKa3aHHs o BBITOJIHEHHIO
CaMOCTOSITENIbHOM paboThl O0yyarouuxcs. Y TBEPKACHbI
Ha 3acenanun CoBera QaxyiabTeTa MaTeMaTHKU |
koMIbloTepHbIX Hayk @T'BOY BO «Ky6I'V». [IpoTokon
Ne 5 ot 05 mas 2022 r.




Y4eOHO-METOANYECKUE MaTepuaibl JJIs CaMOCTOSATEIBLHON pabOThl O0YyYaloOIIUXCs W3
qKcila MHBAJINWJIOB U JIUL] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

— B MieyaTHOM (popme yBeIMUEeHHBIM HIPpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapYIICHUSMHU CiyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

CoueTanue TpaJAMIIMOHHBIX O0OpA30BATEIbHBIX TEXHOJOTUH B (OpMe JICKIUH W
naboparopHbix padoT. [IpUMEHSIOTCS KIacCHYECKHMe METOJbI, TaKhe KaK YCTHBIA OIpocC,
MUCbMEHHBIA OIPOC, KOHTPOJIbHAsA, TaK W WTEPATUBHBIE METOJbI: TPYIIIOBOM KOHTPOIIb,
JIUCKYCCUU, KOJJIOKBUYMBI.

Kaxxnip1il cTyeHT BBICTYIIAET C JTOKJIAJOM [0 OJHOM M3 TEM MPOTrpaMMBbl Kypca, a TaKkxKe
OTUUTHIBACTCA MYOJUYHO MO PEIICHUIO 3a/1ay, MPEMIOKEHHBIX B KaueCTBE CaMOCTOATEIbHON
paboTsl. cnonb3yroTes JIeKIus-BU3yanu3alus, IpooieMHast JeKITHs.

B xome mnpakTHYECKUX 3aHATUNA NPEANOJIAraeTcsl HCMOJb30BAHUE KOMIBIOTEPHBIX
TEXHOJIOTHI TakXe Mg MPEe3eHTALMI 1Mo MarepuanaMm JI0KJIaaoB. MHTepakTUBHOCTH MOJa4Yu
MaTepHalia Mo JUCIUIUIMHE MPEINOIaraeT He TOJIbKO B3aMMOJCHCTBHS BHUIA «IIPEMOJABATEND -
CTYZIEHT» U «CTYAEHT - MPENoAaBaTeIb», HO U «CTYACHT - CTYACHT.

Huckyccusi. BO0O3MOXHOCTH TUCKYCCHU MPEANOiaracT yMEHHE BbICKa3aTh COOCTBEHHYIO
UJEI0, TIPEMJIOKUTh CBOM MYyTh PEIICHUs, apTyMEHTUPOBAHO OTCTAaMBATh CBOKO TOUYKY 3pPEHUS,
CBSI3HO M3Narath Mbicau. CTyneHTaM Mpejiaraercs MpoaHaJIu3UpOBaTh BAPUAHTHI PEIICHUS,
00CyuTh AOKIA, BHICKAa3aTh CBOE MHEHHE.

IIpesentaums. IlpumeHeHne Ha 3aHATUM KOMIBIOTEPHBIX TEXHOJIOTUH MO3BOJISIET
CTyJIEHTaM BBICTPOUTH CBOHM JOKJIagbl C MPUMEHEHHEM TpapUuecKuX TIMaKeTOB M HWHBIX
WH()OPMAIMOHHBIX PECYPCOB VISl TOCTHKEHHUS OOJBIIIEH HATIISTHOCTH U3J1araéMoro MaTepraia u
KaK clieJICTBHE 0oJiee MOTHOTO U TITyOOKOT0 MOHUMAHUS HOBBIX 3HAHUU.

Jns Ui ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI MPEYCMOTPEHA OpPraHU3aIMs
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

14. OueHouYHbIe U MEeTOANYECKHE MATEPHUAJIbI
4.1 OueHouyHble CcpeACTBA UIA TEKYyNIero KOHTPOJSI  yCIeBAeMOCTH H
NMPOMEKYTOUYHOM aTTecTalluu

OneHouyHble CpeACTBa IMpeIHa3HAYeHbl JJIs1 KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTIDKEHUI 00ydaroluxcs, OCBOMBIIMX MporpamMmy yudeOHoil aucrumiuasl b1.B.JIB.05.01
«Metomonoruu pa3paboTKH MPOTPAMMHOTO 00ECTICUCHHS».

OneHouHbIE CpPEeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYIIero
KOHTPO.1s B (JOpME TECTOBBIX 3a/laHUi, U POMEKYTOYHOIH aTTecTanuy B JopMeE BOIIPOCOB U
3a1aHUH K DK3aMEHY.



OueHoYHBIE CpeAcTBA Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS /7S TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY IPOBEJICHUU MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPEZCTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3710 POBbS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHHS WHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsSI 110 JTUCHUIUIMHE (MOJIYJIO) TMpPEeIyCMaTpUBAET IPEIOCTABICHHE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIf TeKylleil U MPOMeKYTOYHOM aTTecTaluu

Kon HaumenoBanue
Ne KoHTtposupyembie pas3aeibl KOHTPOJIHPYEMO OIICHOYHOT'O CPE/ICTBA
n/n (TeMBbI) AUCIUITIIMHBL* KOMITETeHIINH (UITH . IIpomesxyTouHas
Texkylmuil KOHTPOJIb
€€ YacTH) aTTecTalus
OBOITIOLN Jlaboparopnas Bomnpock! Ha 3x3ameHe
pabora 1-3
1 MH(OPMAITMOHHBIX CUCTEM [IK-1; [IK-5
" IporpaMMHOTIO
o0OecreyeHus
JKU3HEHHBIN LUK Jlaboparopnas Bomnpock! Ha 3x3ameHe
2 | mporpaMMHOro IK-1; [IK-5 | pabora 4-8
obecrnieueHUs
JlaGoparopHas Bomnpock! Ha 3x3amMeHe
3 SI3BIKU U TEXHOJIOTUH TK-1; [IK-5 a6ofa p 9_141)
MPOrPAMMHUPOBAHUS p
TexHomoruu Jlaboparopuas Bomnpock! Ha 3x3ameHe
4 | CTpYKTYpHpPOBaHHS TK-1; TIK-5 | pabota 15-21
uHpopMauU
MCTOILOJ]OFI/ISI J'Ia60paT0pHaﬂ Bomnpocs! Ha 5k3ameHe
pabora 22-25
5 IpOrpaMMHPOBAHUS [IK-1; [IK-5
CUCTEM XpaHEHUS
uHbopMauu
[IporpammHuoe JlabopaTopHas Bomnpoce! Ha sK3amMeHe
obecreueHue s pabora 26-29
6 | mocTpoeHus IK-1; IIK-5
pacnpeeneHHbIX
I/IH(bOpMaI_[I/IOHHLIX CUCTEM




TexHomoruun
7 | mapajIeIbHOTO

IIPOrpaMMHUPOBAHUS

IK-1; TIK-5

Jlaboparopnas
pabora

Bomnpocs! Ha ’k3ameHe
30-35

IMoka3zaTesu, KpUTEPHH M HIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEH LU

Kon u CooTBeTcTBHE YPOBHEH 0CBOEHHSI KOMIIETEHUIMHU IJIAHUPYEMbIM
HAUMeEHOBaHUe pe3yJbTaTaM o0y4eHHUsl H KPUTEPUSIM UX OLIEeHHBAHHUS
KOMIIeTeHIUI NOPOTrOBbIi 0a30BbIil \ NPOABHHYTBIH
Ouenka
Y 10BIETBOPUTENBHO Xopor11o/3a4TeHo OTiHMYHO /3a4TEHO
/3a4TEeHO
[TK-1 Criocoben 3Haem OCHOBHBIC 3Haem CTPYKTYypy H 3Haem CTPyKTYypy U
JI€MOHCTPHUPOBATh 3HAHUA U3 Pa3/IeIioB: IPUHIIUIIBI paOOTHI € MIPUHIIMIIBI paOOTHI €
0a30BbIe 3HAHUS IIpOrpaMMHUPOBAHNA, IIPpOrpaMMHBIM IIpOrpaMMHBIM
MaTEMaTHYeCKUX U | UMEeT MpeJICTABICHHE O | 0OeclieYeHHEeM, MOKET | oOecrieyeHueM, MOXKET
€CTECTBEHHBIX HayK, | CYIIECTBYIOLIUX B3aMMOJICHCTBOBATH C YBEPEHHO paboTaTh ¢

OCHOB
IPOrPaMMHPOBAHHS
1 TH(POPMAITMOHHBIX
TEXHOJIOTUI

MaKeTax MPUKIIATHBIX
MIporpaMM JJist

CYLIECTBYIOILUMU
HaKeTaMy IPUKJIIaJHbIX

CYLIECTBYIOIIUMU
nakeTaMy IPUKJIIaJHBIX

paspabotku I10. MPOTrpaMMm JJIst MPOTrpaMM JJIst
pazpabotku [10. pazpabotku I10.
Ymeem nuznaratn Ymeem ucnonn3oBarh Ymeem tBOpUECKU
METOJIOJIOTHH METOI0JIOTHH HCIIOJIH30BaTh
paspabotku I10, paspabotku I10, METOJIOJIOTHH U
peanu30BbIBATh 3TH peanr30BbIBATh 3TH ITOPUTMBI
METObI Ha SI3BIKE METOJIbI Ha S3BIKE pazpabotku I10,

MIPOTPaMMHUPOBAHUSA
BBICOKOT'O YPOBHH.

MIPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHS

peayin30BbIBaTh 3TH
METO/Ibl Ha SI3BIKE
IIPOrpaMMHUPOBAHHUS
BBICOKOT'O YPOBHS

Braoeem nexotopbiMu
METOJIaMH IS 337124 13
yKa3aHHbIX Pa3/eNoB.

Braoeem merogamu u
TEXHOJIOTHSIMH IS
3a/1a4 U3 YKa3aHHBIX
pasneron

Braoeem
Pa3HOOOpa3HBIMHU
METOJIaMU U
TEXHOJIOTHUSMU JIJISt
3a/1a4 U3 YKa3aHHbIX
pa3esioB

[1K-5 Cnocoben
HCITOIB30BaTh
COBpPEMEHHbBIC
METOBI Pa3padOTKu
U peayin3aiuu
KOHerTHBIX
AJITOPUTMOB
MATEMATHUUYCCKUX
Mozeneii Ha 0ase
A3BIKOB
IPOrpaMMHUPOBAHUS
1 [TAKETOB
HpI/IKHaI[HBIX

3Haem HEKOTOpBIE
QIITOPUTMBI PEIICHHUS
TUIMYHBIX 3324

3naem onTUMAaNbHBIC
AJITOPUTMBI PCIICHUA
THUIIMYHBIX 3aJa4

3naem pa3HoOOpa3HbIe
MAaTEMATUUYCCKUE
ONTHMAJIbHBIC

paspabotku [10 paspabotku [10 ITOPUTMBI PEIICHHS
TUTIUYHBIX 32/1a4
paspabotku [10

Ymeem peanu3oBbIBaTh | Yimeem HaXOAUTB, Ymeem HaxonuTs,

IIporpaMmMHO U AHAJIIN3UPOBATh, TBOPYECCKU

HCIOJIb30BaTh Ha pealn30BhIBATh aHAIIM3UPOBATH U

IMPAKTUKE aJITOPUTMBbI IporpaMMHO U PCaIN30BLIBATH

JUTS 3a/1a4 U3 WCIOJIb30BaTh Ha MPOrPaMMHO

yKa3aHHBIX pa3felioB.

MIPaKTUKE alTOPUTMBI
JUTSL 337124 U3
YKa3aHHBIX pa3esioB

METOJIOJIOTHH U
AITOPUTMBI IS 3aa4




porpamMm
MO/JICIMPOBAHUS

N3 YKa3aHHBIX

pasziesnoB
Braoeem nudopmanueii | Bradeem Braoeem
0 BO3MOJKHBIX uHpopManuei u uHpOpMaIHen 1
MPEUMYIIECTBAX U HEKOTOPBIMH METOJIaMHU | Pa3HOOOPa3HBIMU

HEAOCTaTKax

CpaBHCHHA Ka4€CTBA

MCTOdaMHU CpaBHCHUA

METOAOJIOTUM CO3/1aHUsl | TPUMEHEHUS KauecTBa MPUMEHECHUS
I10 METOIOJIOTUH CO3JaHUs | METOIOJIOTUN CO30aHUs
110 110
3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJbl UIA TPOMEKYTOYHON  aTTecTalluu

(3K3amMeH/3a4eT)

Nk WN

10.
11.
12.

13.

14.

15.

16.
17.

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

Bonpoch! 1J1s1 NOATOTOBKU K JK3aMeHY

Knaccudukanus u cpaBHUTEIbHBINA aHAIN3 HanOoJee pacIpOCTPAHEHHBIX SI3bIKOB
MIpOrpaMMHUPOBAHUS.

CylHOCTh OCHOBHBIX MMAPAJUTM HPOrPAMMHUPOBAHMSL.

Ananus cdep npuMeHeHns HarnboJiee pacpoCTPaHEHHBIX S3BIKOB TPOrPaMMHUPOBAHUSI.
Knaccudukarus u crerudrka npuMeHEeHUs si3bIka mporpaMmupoBanust Python
CpaBHEHHE pa3IMYHBIX PUHIIUIIOB MPEACTABICHUS CTPYKTYPUPOBAHHON MH(POPMAITIH.
SA3b1k pazmeTku XML: OCHOBHBIE IPUHITUIIBI TOCTPOCHUS U CHEIM(PHKA UCTIOTH30BaAHUS.
[Toctpoenue cxembl fokymernTa ¢ momonibio XML DTD wim XML Schema.

S3p1k pasmerku HTML (XHTML), cienuduka UCIIOIb30BaHMs, CXOACTBA M PA3JIMUHUS C
XML.

®dopmar npeacTaBieHus: CTpyKTypupoBanHoi nHopmanuu JSON: npuHIUIBI
MOCTPOEHHUS, ClIEIIU(PUKA UCTIOTB30BaHUSI.

CpaBHUTENbHBINA aHAJIU3 OCHOBHBIX TEXHOJOTUIA XpaHEHUS JaHHBIX.

O0630p U CpaBHUTEIBHBIN aHAJIN3 OCHOBHBIX BUJIOB HE PEJIALIMOHHBIX 0a3 TaHHBIX.
[TpuHIMIIBI paOOTHI U XapAaKTEPUCTUKH XPAHIIUII «KITI0Y-3HAUCHUEY, TPUMEPHI
pelieHnii u o01acTi NPUMEHEHUS.

[TpuHIMIIBI paOOTHI U XapaKTEPUCTUKHU XPAHIIIUII TUTIA CEMENCTBA KOJIOHOK, IPUMEPHI
pelieHnii u 001acTi NPUMEHEHUS.

[TpuHIMIIBI paOOTHI U XapaKTEPUCTHKHU TOKYMEHTO-opueHTHpoBaHHBIX CY B/, mpumepst
petieHnii u o01acTu NPUMEHEHHUS.

[TpuHIMIIBI paOOTHI U XapaKTePUCTUKH 0a3 TaHHBIX HA OCHOBE TpadoB, MpUMEPHI
pelieHnii u o01acT¥ NPUMEHEHUS.

TexXHOMOrusIMH MOCTPOCHHSI paCTIPEIEICHHBIX HHHOPMAIMOHHBIX CUCTEM.
Be6-opuentupoBannsie pacnpeneneaasie UC, BeO-cepBuchl, cepsucoB REST, npuniumb:
paboThl U 00TACTH TPUMEHEHUS.

Mopenb pacrpeneieHHbIX BeIYnCIIeHH map-reduce.

O6mwexTHO opuentupoBanHoe [10.

[TnanupoBanue U aHanU3 TpeOOBaHUHN K HH(GOPMAIITMOHHOMN CHCTEME.

[TpoekTupoBaHHe MPOrPAMMHOTO OOECTICUEHUSI.

Coznmanmne (peanu3aiys) IporpaMMHOTO 00eCTIeUeHuUs.

Buenpenue nporpaMMHOro obecreueHus..

DKcmtyaTanus NporpaMMHOTO 00eCTieueHusl.

Monenu )KU3HEHHOTO IUKJIa TPOTrPAMMHOTO 00ECTICUeHUSI.

OOBEKTHBIE pacTIpeIeTICHHBIE CUCTEMBI, TIPUHIIUITBI PAOOTHI ¥ 00JIACTH PUMEHEHHS.
ATEeHTHBIE TEXHOJIOTUH, TEXHOJIOTUU ofHOpaHTOBLIX (P2P) ceteil, mpuHIHIBI pabOTHI
00J1aCTH TPUMEHEHUS.




28.  Grid Texnonoruu, obnavynsie Berancienus (PaaS, TaaS, SaaS(SOA)), npunnmmsr padoTh
¥ 00J1aCTH IPUMEHEHUS YKOHOMHUYECKUE U OPTaHU3AIIMOHHBIE ACTIEKThI UCTIONb30BAHUS
00JIaUHBIX BBIYMCIICHUI.

29. Texuonoruu Data Mining npu4YiHbI BOSHUKHOBEHHSI, OCHOBHBIE OCOOCHHOCTH
(GYHKIIMOHMPOBAaHMA U crienn(UKa CO3/1aHHUS IPUIIOKCHUH.

30. Texnomoruu ananuza 60ibmKX 00beMOB NaHHBIX (Big Data): mpuyrHbI BO3HUKHOBEHUS,
OCHOBHBIE OCOOEHHOCTH (DYHKIIHOHHPOBAHUS U ClICIM(UKA CO3/1aHHS TIPUIIOKCHUH.

31. MamunHOe 00y4YeHHe - OCHOBHBIE MPUHIIMITBI, ATAIIBI CO3/1aHUs HH(POPMAITMOHHO-
AQHAJTMTUYECKUX CHCTEM C UCIIOJIb30BAHUEM AJITOPUTMOB MAIIMHHOTO OOy4YECHUSI.

32. IlpuuuHbl pa3BUTHUS TEXHOJIOTUN MapaJUIeTbHOTO IporpaMMupoBanusi. CoBpeMeHHOE
anmapaTHoe o0OecrieueHne, 3aKkoH Mypa 1 aKTyaJIbHOCTh TEXHOJIOTHI apauIeIbHOTO
nporpaMMupoBanusi. OrpaHUYEHHs B peai3alliy MapayieIbHbIX BBIYMCICHUHN, 3aKOH
Awmpnaina.

33.  Cnoco0bl CHHXpOHM3ALMH TTapajuIeIbHOTO B3aUMOJICHCTBUS: B3aUMOJICHCTBHE Yepes3
pa3lensaeMyro naMsTh, B3aUMOJICHCTBUE C IIOMOILBIO TTepead COOOIICHHH.

34. Tlomnep:kka rmapajuieinbHBIX BEIYUCICHHH HA YPOBHE ONEPAIIHOHHBIX CUCTEM: TOTOKHU H
HPOLIECCHI.

35. Tlonmnep:kka mapasuiebHBIX BEIYUCICHHUA HA YPOBHE OMOIHOTEK, S3BIKOB
NpOrpaMMHPOBAHUS M X UHPPACTPYKTYphl. HU3KOypOBHEBBIE U BHICOKOYPOBHEBEIC
a0CTpaKIuu JUIsl MapauieibHOW 00pabOTKHU TaHHBIX.

Ilepeyenb KoMmeTeHUMH (YACTH KOMIIETEHIUM), TPOBEePSeMbIX OLEHOYHBIM
CpPeACTBOM:

IIK-1 - Cnoco0HOCTH [1€eMOHCTPUPOBATH 0a30Bble 3HAHHUSA MATeMATHYECKHX U
€CTeCTBEHHbIX HAYK, OCHOB IPOrPaAaMMMPOBAHUA U UH(POPMANIMOHHBIX TEXHOJIOT U,

IIK-5 - Cnoco0HOCTH HCHOJIB30BATH COBPeMEHHbIE MeTOAbl Pa3padoTKu H
peaju3anu KOHKPETHBIX AaJrOPUTMOB MaTeMaTHYeCKUX Mojejeil Ha 0a3e $3bIKOB
NMPOrpaMMHUPOBAHUS M IAKETOB NPHUKJIATHBIX POTPaMM.

4.2 MeToau4decKkne MaTepHalibl, ONMpeaesolie NPoueaypbl OleHUBAHUS 3HAHUIA,
YMeHHIi, HABBIKOB M (MJIM) ONBITA JAeATEJHHOCTH, XapPaKTePHU3YIOUIMX 3TaNbl
(opMupoOBaHUA KOMIIETEHIUH

UtoroBoii Qopmoil KOHTpoJsisi CcHOPMHUPOBAHHOCTH KOMIIETEHIMH Yy oOy4arommxcs 10
mucuuruivbe b1.B./1B.05.01 «Metononoruu pa3paboTKy IpOrpaMMHOT0 00eCieueHHs » SIBIsSETCS
9K3aME€H B KOHIE ceAbMOro cemectpa. CTyneHTBl 00si3aHbl CaTh 3K3aMEH B COOTBETCTBUU C
pacrucaHueM M y4eOHbIM IIJIaHOM.

@OH/T OLICHOYHBIX CPEICTB IPOMEKYTOUYHOM AaTTeCTAllMM COCTOMT W3 BONPOCOB M 3a1ad K
JK3aMEHY 110 JUCLUIIIINHE.

OK3aMeH M0 JUCHMIUIMHE IpecienyeT Leldb OLEHUTh PadOTy CTyAEHTa 3a Kypc, MOIy4eHHue
TEOPETUYECKUX 3HAHUN, UX MPOYHOCTb, PA3BUTHE TBOPUECKOTO MBILIUIEHUS, MpHOOpeTeHune
HABBIKOB CaMOCTOSITEIbHONW pabOThl, yMEHHE MPUMEHSATh MOJYYCHHbIE 3HAHUS ISl PeIleHUus
IIPaKTUYECKUX 3a]1a4.

®opma poBEACHUS DK3aMEHA: YCTHO.

OK3aMeHaTOpy NPEJOCTAaBIIAETCS MPaBO 334aBaTh CTYIEHTaM JOMOJIHUTEIbHBIE BOIIPOCHI IO BCEN
yueOHOM MporpaMMe JUCIHUILTUHBL.

Pesynbrar cnaum dK3aMeHa 3aHOCUTCS IPENOAABaTEIEM B DK3aAMEHALMOHHYIO BEIOMOCTb U
3aYETHYIO0 KHUXKKY.



OmneHoOYHbIE CPENCTBA ISl MHBAJIMIOB M JIMI C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX IICUXO(U3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAIMIAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS
NPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS /7S TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpU TIPOBEACHUM TPOLENYPHl OICHUBAHUS PE3YyIbTaTOB OOy4YeHHS WHBAINAOB U JIUI C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPEZCTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— MpU HEOOXOAMMOCTH JAJsl OOYYAIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS H
MHBAJIMJIOB MPOIETypa OLEHUBAHUS PE3yIbTATOB OOYUCHHUS 110 AUCIUIUIMHE MOXKET IPOBOAUTHCS
B HECKOJIBKO ITAIIOB.

[lpouenypa omeHuBaHUS pE3yIbTATOB OOYYCHHMS HHBAIMIOB M JIMI C OrPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0oCTaBICHUE
uHpopManuu B QGopMax, aJaNTHPOBAHHBIX K OTPAHWYEHHUSIM HX 3J0POBbS M BOCIPHUSATHS
uHpOpMaLUu:

Jnst L ¢ HapyIIeHUSIMH 3PSHUS:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

Jlnst I ¢ HapyIIeHUSIMH CITyXa:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

Jnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATENIFHOTO anrapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphbl,

He00X0UMOi1 111 OCBOECHHUS TUCIMILIMHBI (MOYJIA)

5.1 OcHoBHas JuTepaTypa:

1. AwmOnep, C. [I'mOkme TEXHOJIOTUU: OKCTPEMAIbHOE NPOrpaMMHUPOBAHUE U
yHu(umpoBaHHbIi npouecc pazpadbotku / C. Am6aep. - M.: CII0: ITurep, 2016. - 416 c.

2. Kamaes, B. A. Texnonoruu nporpammupoBanusi / B.A. Kamaes, B.B. Kocrepun. - M.:
Beicmras mkoma, 2019. - 360 c.

3. Kapmos, 0. I'. Teopuss u TexHomoruss mporpamMmupoBaHusi. OCHOBBI ITOCTPOSHUS
tpancnaropos / FO.I'. Kapnos. - M.: BXB-IlerepOypr, 2019. - 272 c.

4. JIynun, C. A. TexHonoruu napajiensHoro nporpammupoBanus / C.A. Jlynun, M.A.
[MocemkuH. - M.: ®opym, Uuadpa-M, 2015. - 208 c.

5. Xopes, I1. b. TexHomorun 00beKTHO-OPUEHTUPOBAHHOTO TPOrPaMMHPOBAHUs. YUeOHOe
nocoowue / [1.b. Xopes. - M.: Academia, 2014. - 448 c.

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

7. Ilarrepcon, [I. ApXUTeKTypa KOMIbIOTEpa U MPOESKTUPOBAHUE KOMITBIOTEPHBIX CHCTEM
/ 1. Marrepcon, [x. Xenneccu. - M.: ITurep, 2012. - 784 c.

8. Packun MHTepdeiic: HOBbIe HANIPABICHUS B IPOEKTUPOBAHUH KOMIIBIOTEPHBIX CUCTEM:
moHorp. / Packun, [lxed. - M.: CumBon-mtoc, 2014. - 272 c.

9. @umunmoB, B. A. Muoromepusie CVYBJl mnpu co3gaHUM  KOPHOPATUBHBIX
uHpopMannoHHbIX cucteM / B.A. @umummos. - M.: Emutopuan YPCC, 2014. - 465 c.

10. [acToBa, I'. A. Beibop u ontumusanus CTpyKTypbl HHPOPMALMOHHBIX cucteM / [.A.
[TactoBa, A.1. Koékun. - M.: DHeprus, 2015. - 256 c.

HJ'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAMHU U JIMOAMH C OTPaHUYCHHBIMU BO3MOXKXHOCTAMU
3A0POBbSI UMCHOTCA H3JJaHUSA B DJJICKTPOHHOM BHUAC B 3J'ICKTpOHHO-6I/I6J'II/IOTC‘-IHLIX CHUCTEMaAxX

«JTaab» u «fOpairy.

5.2 lonostHMTEILHASI JIATEPATypa:



1. ABTOoMaTu3anys MPOEKTUPOBAHMS BHIYUCIUTENBHBIX CUCTEM. SI3bIKH, MOJECTUPOBAHNE
u 0a3bl naHHbIX / pea. M. bpeiiep. - M.: Mup, 2014. - 463 c.

2.1'Bo3zaeBa, B. A. OCHOBBI TOCTPOECHHS ABTOMATU3UPOBAHHBIX HHPOPMAIIIOHHBIX CUCTEM
/ B.A. I'Bo3znesa, N.1O. JlaBpentseBa. - M.: ®opym, Undpa-M, 2016. - 320 c.

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

4. Xykos, K. I'. MozenbHOe TpOEKTUPOBaHUE BCTpamBaeMbiXx cucteM B LabVIEW (+
DVD-ROM) / K.I'. Kykos. - M.: JIMK Ilpecc, 2011. - 688 c.

5. HmaroBa, D. P. Meronosoruu M TEXHOJOTMH CHUCTEMHOIO IPOEKTHUPOBAHUS
uHpopMannoHHbix cucreM / D.P. Mmarosa, FO.B. Mnaros. - M.: ®aunra, 2013. - 256 C.

6. lloy, A. Jlornueckoe nmpoekTupoBaHue ornepannoHHbix cuctem / A. Illoy. - M.: Mup,
2013. - 360 c.

7. FOpkesuy, E. B. Beenenue B Teopuro nHdopmarnmonasix cuctem / E.B. FOpkesuu. - M.
I'pynma UAT, 2013. - 272 c.

8. SpoukuH, B. be3zomacHocTh MHPOPMAIMOHHBIX cucTeM: MOHOTD. / B. SIpoukun. - M.:
Ocp-89, 2015. - 320 c.

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

6. MeToanueckne yKka3zaHusi Ui OOYYalOIIMXCH 1O OCBOEHHUIO
AUCHUILINHBI (MOIYJIs1)

MeTtoauyeckue peKOMeH/IAlMHU NMPENoIaBaTeJIsIM U CTyAeHTaM
M0 COCTABJIEHHIO H BBITIOJHEHUIO J1a00PATOPHBIX 3aIaHU I

Bce mabGoparopHble 3aiaHus TpPEANONaraloT HamucaHUe, OTIAAKy W TECTUPOBAHHE
nporpaMMbl Ha OJIHOM U3 S3BIKOB BBICOKOTO YpOBHsSI pPabOTBHI ¢ 3agadaMu  pa3paboTKh
nporpaMMHOro obecrneueHusi. TpeboBanus K mporpamme: MHQOpMAIHMS O perraeMoi 3agaue
3arpalmmrBacTCsa B AUAJIOTOBOM PECKHUME, IporpaMMma O0JDKHA OBITH OITUMAJILHA IIO 06’I)€My
BBIUMCJICHHH (TTOBTOPHBIE BEIUMCIICHHSI TOyUYEHHBIX paHee BETHUNH HEJIOMYCTHMBI) U 10 00beMy
naMsaTHu (Haan/IMep, B HUTCPAllMOHHBIX MCTOAAX B HaMATHU COXPAHAKOTCA TOJIBKO TC YJICHBI
MOCJIEIOBATEIEHOCTH, KOTOPBIE HEOOXOIUMBI IS €€ TIPOJIOJKSHHS).

TpeboBanust k mOAOOPY TECTOBBIX MPUMEPOB: TMPOCTOTA, OTCYTCTBHE 3aMETHBIX
BBIYUCIIUTCIIBHBIX HOFpCHIHOCTGfI ", €CJIM BO3MOXXHO, OTCYTCTBUC ITOTPCHIHOCTH METOAA, B TO KE€
BpeMsl TECTOBBIE MPUMEPHI JOJDKHBI 005agaTh OOIIHOCTBIO, JOCTATOYHOM I TPOBEPKHU
AJIropuTMa BO BCEX BO3MOXXHBIX CUTYyallUAX.

HenocpencTBeHHO Ha Ta0OpaTOPHBIX 3aHATUSAX CTYACHTHI MOJTYYAOT OT MperoaBaTens
WHIUBUAYAIbHOE 3aJaHue [0 KOHKPETHOMY YHCIEHHOMY METOAY, IHIIYT I[IPOTPaMMy,
OTJIQXKHUBAIOT M TECTUPYIOT €€ MO KOHTPOJIEM MPENo1aBaTesl.

Bonpmias gacte 7a0OpaTOPHBIX 3aJaHU MPHUXOIUTCA HAa CAMOCTOSTEIBHYIO pPaboTYy:
M3YYEeHHE TEOPETUYECKOTO0 MaTepuaya Mo KOHCIEKTaM JIEKIUHA U 10 OCHOBHBIM HCTOYHHKAM
JUTEPATypPhI, pa3pad0oTKa aJIrOPUTMa IMTPOTrPAMMHON peal3aliy METO I, OTIIaIKa MPOrPaMMEbI Ha
KaKoM-THOO $S3bIK€ BBICOKOTO YpOBHS (MOJOOpP TECTOBBIX TMPUMEPOB TakKe BXOIUT B
CaMOCTOSITEIIbHYIO padoTy).

B ocBoeHun aMCHMIUIMHBI MHBAIUJAMU M JULAMU C OIPAHWYEHHBIMU BO3MOXHOCTSIMH
30pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTMIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SABISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIBHOTO KOHTAKTa



MCXKAYy MnOperoaaBaTcjicM M 06yqa}01u1/1Mcs1 HHBAJIUJAOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTSMHU 3J0POBbA.

7. IlepeyeHb HWH(OPMAIUOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NpPH

OCYIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCIamuIJJan-He (MO)IyJIIO)
7.1 TIlepeyeHb UHGPOPMANUOHHO-KOMMYHHMKAIMOHHBIX TeXHOJOTHI Bo3MmoxxHO
KOHCYJIbTUPOBAHUE I10 AIEKTPOHHOM MOYTE.

72 Hepeqenb JUIOECH3UOHHOIO " CBOGO}IHO pacinpocrpansieMoro IporpaMmMmHoOro
odecrneyeHHs

1. OC Windows

2. MS Excel

3. MS Word

7.3 IlepedyeHb coBpeMeHHBIX MPOodecCHOHAIBHBIX 023 JaAHHBIX 1 HHGOPMAIIHOHHBIX
CIIPABOYHBIX CHCTEM
1. Dnexkrponnas oudaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepuajibHO-TEXHHYECKOE 0O0ecnevyeHue Mo JUCIHUNInHe (MOIYII0)

HaumenoBanue yqe6H0171 ayAuTOpHUH, €€ OCHALICHHOCTb

No Bun pabor
000pyIOBAaHUEM U TEXHHUYCCKUMU CPEJICTBAMH O0yUCHUS

1. JlexuuoHHble 3aHATH | JIeKUMOHHAs ayAMTOpHs, OCHAIlEHHAs Mpe3eHTalMOHHON
TEXHUKOHN (mpoexktop, KOMIIBIOTEP/HOYTOYK) 51
COOTBETCTBYIOIIUMM IporpamMmMHbIM obecnieueHueM (I10).

2. JlaGopatopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CIHEIHAIU3UPOBAHHON
3aHATHS MeOenpl0 M TEXHUYECKMMM  CpEICTBAaMH  O00Yy4eHHS
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPOTrPaMMHBIM
obecnieuenuem (I10).

3. CamocTosiTenbHas Kabuner 1y caMocCTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMITBIOTEPHOW TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIIOUEHHS K
cetn «/HTEpHET», IPOrpamMMoONl SKPAHHOTO YBEIWYEHUS U
00€CIEeUYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.



http://www.elibrary.ru)/

