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1. OBIIUE CBEIEHUSA

VYueOHast qucuIuimHa « MeTo bl 1 TEXHOJIOTHH 00pabOTKH OOIBIINX TaHHBIX» U3YYaeTCs B TPEThEM
cemecTpe.
KypcoBast pabota —1iperycMoTpeHa

1.1. dopma NpoOMEKYTOYHOHN aTTECTALMU: FK3aMEH.
1.2. Mecto yuebHOU nuctuIuinHbl B cTpykType OITOIT

YyeOHast aucuuiiiiHa MeToabl M TEXHOJOTMHM OOpabOTKM OOJBIIMX JaHHBIX OTHOCUTCS K
00s3aTeNbHOM YacTH.
OcHOBOH 11 OCBOEHHMSI TMCUUIUIMHBI SIBJISIOTCS Pe3yJbTaThl OOyUEHHUS MO MPEALIECTBYIOIIUM
JTUCIUTUTMHAM M TPAKTHKAM:

- KomnbrorepHas anreOpa u MaTeMaTH4e€CKUE OCHOBAHUS MAaLIMHHOI'O O0y4eHus;

- Kraccuueckue anropuTMbl MaIIMHHOTO 00Y4YEeHMS,

- MeTopl aHanM3a TEKCTOBOH MH(GOpMAIHH;

- HeiipocereBbie TEXHOJIOTUY;

- Metobl BeprupHUKAIH JaHHBIX.
PesynbpTarel 00ydeHus MO y4eOHOW AUCUUIUIMHE HCIONB3YIOTCS NPU HM3YyYEHUH CIETYIOIINX
JUCLIUIUIAH U MIPOXO0KIEHUS IPAKTUK:

- [IpuknanHble 3a1a4M UHTEUIEKTYaIbHOI'O aHAJIW3a JaHHBIX.
PesynbraTel OCBOEHHS y4eOHOW MAWCHUIUIMHBI B JalbHEHIIeM OyIyT HCIOJIB30BaHbl MpU
BBIMIOJTHEHUH BBITYCKHOW KBaJTM(DUKAIIMOHHOM PabOTHI.

2. 1IEJW U INIAHAPYEMBIE PE3VJIbTATHI OBYUEHUS O
TV CHUTIJIMHE

[ensimu U3y4yeHUs! IUCUUIUTMHBI METOAbl M TEXHOJIOTUU 00pabOTKH OOJIBIINX JaHHbBIX SIBIISIFOTCS:

- (dbopMHpoBaHHUE TOHUMAHNE ATUUECKUX OTPaHUYEHHUI Ha cOop nudpoBoro ciena;

- (¢bopMUpOBaHME HABBIKOB 0€30MaCHOTO YIPaBJIEHUS TMOTOKAaMHU MEPCOHANbHbBIX
JAHHBIX;

- (hopMHpOBaHNE HABBIKOB PEIICHUSI MPUKIIAAHBIX 33]1a4 OOJBIION Pa3MEPHOCTH
MeTOJIaMH KJacCU(PUKAIMH U KJIaCTepU3alH;

- (hopMHpOBaHNE HABBIKOB MHTETPUPOBAHMSI B IPOrPAMMHOE 00ECIIeueHNEe METO/IOB
00paboTKH OOJBIINX TaHHBIX;

- (hopMHpOBaHNE HABBIKOB KJIaCTEPU3AIIUU OOJBIINX JaHHBIX,

- ¢dopmupoBaHre Yy 00y4yarOMMXCsl KOMIETEHIIMH, YCTaHOBICHHON 00pa3zoBaTeIbHOM
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o gaHHON AUCHUIUIMHE.
PesynbraTom o0yueHHs 110 yuyeOHOM TUCIMITIIMHE SBISETCS OBJIAJeHHE 00yUYaoIMMUCS 3HAHUSAMH,
YMEHHSIMH, HaBbIKAMU M OIBITOM JIE€ATEIbHOCTH, XapaKTePU3YIOUIMMH Ipolecc (GOpMUPOBAHUS
KOMIIETEHIIMM U 00ECHeUnBAIOIMMU JJOCTH)KEHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS y4ueOHOM
JUCITATIITUHBI.

2.1. ®opmupyemble KOMIETECHIINU, MHIUKATOPBI JOCTHKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUTAHUPYEMBIMHU Pe3yJIbTaTaMU O0YYCHHS 110 AUCIUILINHE!

Konx u HaumeHoBaHue
Koa n HaumeHoBaHue HHINKATOPA Ilnanupyembie pe3yJbTaThl 00y4eHHUs
KOMIIeTEHIN U P 10 JUCHUILIHHE
AOCTHKEHHUS KOMIETEHIIUH

OIIK-4 NJ-OIIK-4.4 — (opMHUpOBaHUE TOHUMAHUS ITUIECKUX
Crnocoben Ucnonb3oBanue 3HaHuA OrpaHHYCHHI Ha cOOp UPPOBOTO Ciena,;
KOMOMHHPOBATH U MPABOBBIX U 3THYECKUX HOPM
aJanTUPOBaTh JUISL OLICHKHU COLIUATIbHBIX




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE
HHAUKATOpPA

IInanupyemble pe3yJbTaThbI 00y4eHUs!

KOMIIETEHIIN A 10 TUCI[AILIAHE
TOCTHKEHUSA KOMIETEHI[HH

CYLIECTBYIOIIHE MOCIIEACTBUN PeaTn3yeMbIX — (opMupoBaHHEe HABBIKOB OE€30IIACHOTO

HHPOPMAITUOHHO- MPOEKTOB B 00JaCcTH yIpaBIeHHsI TOTOKAMHU TTePCOHATBHBIX

KOMMYHHKAIIHOHHBIE podeCCHOHATTEHOM JAaHHBIX;

TEXHOJIOTHH IS PEIICHUS | ACSITEILHOCTH

3a/1a4 B 00JacTH

PO ECCHOHATTEHOM

JEeSITENIBHOCTH C YYETOM

TpeboBaHuit

nH(pOpMaAITMOHHON

Oe3omacHOCTH

[K-2 WJI-TIK-2.3 — (opMHUpOBaHHE HABBIKOB PEIICHHS

Crnioco0OeH ncnonbp30BaTh
U pa3pabaThIBaTh MOJACIH
MAaIIHHHOTO 00YYCHHS
JUISL peLICHUSI
MPAKTUYIECKUX 337124
HHTEJUIEKTYaJIbHOM
00pabOTKH JTaHHBIX B
00JIacTH aHaM3a TEKCTOB
Ha €CTECTBEHHOM SI3bIKE

Ananranys KJIacCUYEeCKUX
MOZEJIEH U aNrOpUTMOB
WHTEIUIEKTYaTbHON 00paboTKH
JIAHHBIX B MPO(EeCCUOHATBHOM
obnact

MIPUKJIATHBIX 33J1a4 OOJIBIION pa3MEPHOCTH
METOJIaMH KJIACCU(UKAIIUH U
KIIaCTEPU3AIUH;

NA-T1K-2.4

[Toctpoenue cucrem
HMHTEIUIEKTYaTbHON 00paboTKH
JTAHHBIX B 0OJIACTH aHAIH3a
TCKCTOBBIX JaHHBIX

— (QopmupoBaHHE HABBIKOB
HUHTETPUPOBAHUS B IIPOTPAMMHOE
o0ecriedeHne METoA0B 00paboTKH
OOJIBIINX TaHHBIX.

NA-TIK-2.5
Peanu3anust anroputMoB u
MoJieJiell MAaIIMHHOTO 00yYeHHs

— (QopmupoBaHHE HABBIKOB
KJIAaCTEPHU3aI[UH OOJIBIINX JTAHHBIX.

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

OO611ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISET:

1o OYHOMU (hopme 0OyUeHUs — 4

3.€.

128

yac.

3.1.

(ounas opma oOyueHus)

CtpykTypa yueOHON AUCIUTIIINHBI 171 00YUYaOIMUXCS 110 BUJIaM 3aHATHMA

CTpykTypa H 00beM JUCHHIIMHBI
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: o o = 5 % MepONPpUsITHIA, oﬁecneqy‘l’samume o
KO/(bI) HaunmenoBanue pa3aesioB, TeM; o § © é o § B 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g bt g'i ] e % B § yCIIeBaeMOCTH;
KoMneTeHuuu (i) u §" E g E = E e E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIUKATOPOB 2 £ 5 S8 22 | 28 ycIeBaeMocTH
R — & =5 | S2 | £g |S¢8
KOMIICTCHIIUH
Tperuii cemecTp
OIIK-4: Pa3nen |. MeToabl 4 TEXHOJIOTHH 00PA0OTKH 0OJIBIINX X X X X 44 DOpMBI TEKYIIETO KOHTPOJIS
N/I-OI1K-4.4 JAHHBIX o pazzaeny |:
Tema 1.1 2 2 X 1. lomamHmne paboTs
[1IK-2: McTodHnKN O0IBIIMX JAHHBIX B HHTEIICKTYAIBHBIX CHCTEMAaX.
WUI-T1K-2.3 Tema 1.2 2 2 X
WA-TIK-2.4 Pacnipenenénnbie GailioBbIE CUCTEMBI B MHTEIUIEKTY ATTbHBIX
NJI-TIK-2.5 CHCTEMAX.
Tema 1.3 2 2 X
Ocobennoctr MapReduce npu aHanu3e TaHHBIX.
Tema 1.4 2 2 X
O0paboTKa MOTOKOB JIAHHBIX B HHTEJUIEKTYaJIbHBIX CHCTEMAX.
Tema 1.5 2 2 X
3anpockl K TOTOKaM JAHHBIX U3 WHTEJUICKTYaIbHBIX CUCTEM.
Tema 1.6 2 2 X
Wepapxuueckas KiacTepu3anusi JaHHbIX.
Tema 1.7 2 2 X
AJITOPUTM K-CpEJTHHUX.
Tema 1.8 2 2 X
Opranusaius odyepeseid 1 00padOTKa MOTOKOB.
Tema 1.9 2 2 X
MukpormnakeTHas 00pab0TKa MOTOKOB B MHTEUIEKTYaIbHBIX
CHCTEMaX.
Brinonznenne KypcoBoii paboThl X X X X 18 3alIUTa KypcoBOr paboThl
OK3aMeH X X X X 48 9K3aMEH 10 OmieTam
HUTOI'O 3a TpeTHii cemecTp 18 18 92
HUTOI'O 3a Bech nepuon 18 18 92




3.3.  Kparkoe conepxkanue yueOHON AUCIUTIITUHBI
Ne LR DS M L Conep:xanue pasjeia (TeMbl)
TEMbI JTUCHHUITIJINHBI
Pazgen | | MeToabl M TEXHOJOTMH 00Pa0OTKH GOIBIIMX JAHHBIX
Tema 1.1 | Ucrounnku 60apmMX JaHHBEIX | MicToprs BO3HUKHOBEHHS TepMHHA «bombmme mgaHHBIEY.
B UHTEJICKTYaJIbHBIX Hctounuku OONBIIMX AaHHBIX. 3HAKOMCTBO C MpUMepamMH
cucTeMax. IPUKJIAIHBIX cUcTeM n00bun naHHbIX. [Ipuniun boadepponu.

Tema 1.2 | Pactipenenénnnie ¢aitnoBbie Pacnipenenénnple  ¢ainoBele  CHCTEMBI W TEXHOJIOTHS

CHCTEMBI B MHTEIUIEKTYaJIbHBIX | PacHpeAeICHUA-PeAyKIUH. 3a1a4l PaCIPeNeIUTEIH.
cUCTeMax. ['pynmnupoBKa Mo KIrouy.

Tema 1.3 | Ocobennoctu MapReduce nipu | [eranu Bemonnenusst MapReduce. KombGunaToper. O6padoTtka

aHajan3e JaHHBIX. 0TKa30B y3710B. Oneparun pensiuoHHoN anredprl. Pazonenne
JOKYMCHTOB Ha IIMHIJIBI. XC‘)HII/IpOBaHI/IC JOKYMCHTOB C y‘-IéTOM
Osm30cTi. MeTo bl 715l BRICOKOM CTENEHH CXOJICTBA.
Tema 1.4 | O0paboTka MOTOKOB fAaHHbIX B | OOpaboTka TMOTOKOB JaHHBIX M CHEIUATW3UPOBAHHBIC
MHTEJUICKTYAIbHBIX CUCTEMAaxX. | aJIFOPUTMBI Al paboThl ¢ gaHHbIMU. CHcTeMa ynpaBieHHS
IIOTOKaMU JaHHBbIX.
Tema 1.5 | 3ampocsl kK TOTOKaM AaHHBIX 3ampocsl k moTokam. [Ipobaembr 06paboTKH TOTOKOB. Bribopka
N3 UHTCJUICKTYAJIBHBIX CUCTEM. | JaHHBIX M3 IIOTOKOB. (DI/IHBTpa]_[I/IH ITIOTOKOB. AJIFOpI/ITM
Onaxone-Maprena. OueHWBaHHE MOMEHTOB. ANTOPHTM
Arnona-Maruaca-Cereau Jyiss BTOPIX MOMEHTOB.
Tema 1.6 | HUepapxuueckas Hepapxuueckas kiactepuzanus. AJbTepHAaTHBHBIE IIpaBHIIa
KJIacTepU3alysl JAHHBIX. yIpaBJIeHUs] Hepapxuieckoil kiacrepuzauuein. [lomyyenne
penpe3eHTaTUBHONW  BBIOOpKH. JlMHaMHu4yeckoe W3MEHEHHE
pa3Mepa BeIOOpKH. AHanu3 GuinsTpa biayma. KomOuHupoBaHue
orieHoK. O0paboTKa 0ECKOHEUHBIX MTOTOKOB.

Tema 1.7 | ANropuTt™ K-CpeiHHUX. AnroputMm k-cpenaux. O6paboTka gaHHBIX B anroputme BFR.
Anroputm CURE. Knacrepuzanusi naias  THOTOKOB U
napajIeIn3M.

Tema 1.8 | Opranusaius ouepenei u Opranusaius odepezeii 1 00padoTka MOTOKOB.

00paboTKa IMOTOKOB. MHOTronoib30BaTeIbCKUE oyepenu. BricokoypoBHeBas
00paboTka noTokoB. I'apaHTHpoBaHue 00pabOTKH COOOIIEHHIA.

Tema 1.9 | MukpomnakeTrHas oopaboTka MukpomnakeTHast 00padoTka HoToKoB. CTpOro ynopsaodueHHast

MOTOKOB B MHTEIUIEKTyallbHBIX | 00pa0oTka.  PacmimpeHme — KOHBEHepHBIX  CXeM  JUIs
cucTeMax. MHUKPOIIaKeTHONH 00pabOTKK HOTOKOB.
3.4. OpraHuzanusi cCaMOCTOATEIbLHOW pabOoThl 00yUaIOLIUXCS

CamocrosiTenpHasi paboTa CTyJeHTa — O0s3aTelbHas 4acTh 00pa3oBaTEIbHOTO TMpOIecca,
HarpaBJIeHHas Ha Pa3BUTHE TOTOBHOCTH K MPO(PECCUOHATILHOMY U JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHINETO 00pa30BaTEIBFHOTO MapIIpyTa U MPOPeCcCHOHATBHON Kapbephl.

CamocrodarenbHas paboTa 00y4aroIuXcs Mo TUCHMILIMHE OpraHu30BaHa KaK COBOKYITHOCTh
AyIUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIENTHOE OCBOCHHE
JTUCITUTLIAHBI.

AynutopHas camocTosiTelIbHasg paboTa 0OydaromMXCsl MO AMCLIMILIMHE BBIMOJHSAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM TMpENoOAaBaTeNis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNnbHas paboTa 00y4aroImuXcsi BXOJUT B 001Ul 00beM BpEMEHH, OTBEAEHHOTO YUeOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYeTCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BreaynuropHas camoctosaTenbHas paboTa 00ydaromuxcs — IulaHupyeMas yaeOHasi, HayqHo-
UCCIIeIoBaTeNbCKasl, pakTHyeckast paboTa 00yJyaromuxcs, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpEeMs
M0 33JaHHI0 ¥ IIPU METOJAMYECKOM PYKOBOJCTBE MpErnojaBareisi, HO 60e3 ero HernocpeICTBEHHOrO
y4YacTHs, PAaCIUCAHNUEM YUeOHBIX 3aHATUI HE PETJIAMEHTHUPYETCS.

BreaynutopHas camoctosTenbHas padoTa 00yJaromuxcsi BKIIOYAeT B CeOsl:

MOATOTOBKY K JICKIUSIM, TPAKTUYECKUM 3aHATHSIM, SK3aMEHY;




- HU3YUYCHUC TCOPCTUYCCKOI0 U IMPAKTUUYCCKOIO MarcpHaia 10 PCKOMCHIOBAHHBLIM
HCTOYHUKAM,

- JIOMaIIHUM paboTam;

— IIOJIrOTOBKA KypPCOBOH pabOTHI;

- MIOJIrOTOBKA K IIPOMEKYTOUHOM aTTeCTallui B TEUCHUE CEMECTPA.

CamocrositenbHas pabora 0OydaroIIUMXCS C ydyacTHEM MpEHojaBaTels INpeayCMaTpHUBacT
IPOBEICHUEM KOHCYJIbTAILIUH ITePE]] SK3aMEHOM.

3.5. IIpuMeHeHHe >IEKTPOHHOTO 00yUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUH

[Ipn peanuzanuu mporpaMMbl y4yeOHOW JUCHUIUIMHBI JJIEKTPOHHOE oOOydeHue u
JTUCTAaHIIMOHHBIC 00pa30BaTEIILHBIC TEXHOJIOTUU HE TPHUMCHSIFOTCS.



4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU (11).
Yposuu Hrorosoe Ouenka B IlokasaTeau ypoBHsi ¢c()OPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU = =
KoMmeTeHHn(-ii) GAILIOR cHCTeMe oﬁmenpoq)eccnmlanbﬂuon(-blx) npmbeccnonam,ﬂonu(—blx)
B 100-6anabHoi 1o pe3yJibTaTam KOMHeTeHmf"(_") KOMHeTeHu_“"(_H)
- OIIK-4: [K-2:
cucreme TeKyIeii u VJI-OTIK-4.4 VJI-TTK-2.3
1o pesyJIbTaTam TPOMEKyTOYHOT VIT-TIK-2.4
TeKymed u aTTecTaluH WJI-TIK-2.5
NPOMEKYTOYHOI
aTTeCTAUU
BBICOKUH OTJIUYHO OO6yuaromuiics:
— HCYEPIBIBAIOLIE U JIOTUYSCKU CTPOWHO M3JIaraeT y4eOHbI MaTepuall, yMeeT CBA3bIBATh TEOPHIO C
MPAKTUKOW TPOSKTUPOBAHUSI 023 JAHHBIX, CIIPABIISCTCS C PEIICHUEM 3a/1a4 POQECCUOHATHHOIM
HATPaBICHHOCTH BRICOKOTO YPOBHSI CIIOXKHOCTH, TIPABIIIbHO OOOCHOBBIBAET MPHHSATHIC PEIICHUS;
— NIEMOHCTPHPYET IIUPOKOE MOHUMAaHHE STHISCKUX OrpaHH4YeHHH Ha cOOp HU(POBOro Ciieaa,;
— IIOKa3bIBA€T HAaBbIKU 6€3OHaCHOFO YIpaBJICHUA TOTOKaMH IMEPCOHAJIBHBIX JaHHBIX;
— MOKAa3bIBaeT HaBHIKK 3()(HEKTUBHOTO PEIICHHUsI NPUKIIATHBIX 33124 OOJBIION Pa3sMEPHOCTH METOIAMHU
KJaccu(UKauy 1 KIacTepU3aIiiy;
— oOHapy>XKMBaeT HaBBIKK 3(PPEKTHBHOTO HHTEIPUPOBAHHS B TPOrPAMMHOE 00eCIIeYeHHE METOIOB 00paObOTKH
OOJIBIINX JaHHBIX;
— cBO0OOJHO OpUEHTUPYETCS B yueOHOU U MPOo(ecCHOHATIBHOM TUTEpaType;
IaéT pa3BEPHYTHIE, HCUEPIBIBAOIINE, TPOPECCHOHAILHO IPAMOTHBIE OTBETHI Ha BOIPOCHI, B TOM YHCIIE,
JIOTIOJIHUTEIIbHBIE.
MOBBILICHHBIN X0pouIo OOyyatomuiics:

— IOCTaTOYHO MOIPOOHO, TPAMOTHO H IO CYIIECTBY H3JIaracT M3y4ICHHBIN MaTepHall, IPUBOINUT M PACKPHIBACT
B TE3UCHON (pOpPME OCHOBHBIC TIOHSTHS;

— JIEMOHCTPHpPYET o0IIee MIOHIMaHHE STHUECKIX OIPaHUICHIH Ha cOop mudpoBoro ciena;

— TOKa3bIBaeT HABBIKU 3AIIMIIEHHOTO YIPaBJIeHUs NOTOKAMH NEPCOHATIBHBIX JaHHBIX;

— TIOKa3bIBAaCT HABBIKU PEIICHHUS IPUKIIAIHBIX 33124 OOJBIION pa3MEPHOCTH METOAaMU KiIaccu(UKaluu 1
KJIaCTepU3aluH;




— oOHapy>XHBaeT HaBBIKM MHTETPUPOBAHU B IPOrpaMMHOE 0OecTieYeHne METOI0B 00paObOTKU OOIBILINX
JAHHBIX;

— JIOIyCKaeT eJMHUYHbIE HerpyOble OINOKY;

— JIOCTaTOYHO XOPOIIIO OPHEHTHPYETCS B y4eOHOM 1 podecCHOHATBHON TUTepaType;

OTBET OTpPaKaeT 3HAHUE TEOPETUUSCKOTO U MPAKTUIESCKOTO MaTepraia, He IOIyCKas CyIIeCTBEHHBIX
HETOYHOCTEH.

0a30Bblii YIOBJIETBOPUTEIHHO

OO0yyaromuiics:

— JIEMOHCTPHUPYET TEOPETUICCKUE 3HAHHSI OCHOBHOI'O YY€OHOT0 MaTepHaa JUCIUIUINHEL B 00bEME,
HeoOXoauMoM I AanbHelkero ocsoeuus OIIOIT;

— JIEMOHCTPHUPYET MOHUMaHUe HEKOTOPBIX OTPaHUYCHUHN Ha cOOp MU(POBOTO Ciena,;

— TIOKa3bIBaeT 0a30BbIe HABBIKKM 0E30MACHOTO YIIPABJICHHUS TOTOKAMU MEPCOHANBHBIX JAHHBIX;

— TIOKa3bIBaeT HABBIKM PENICHUS NIPUKJIIAIHBIX 33124 OOJIBIION pasMEPHOCTH METOAaMHU KIacCU(DUKAIIUN U
KJIACTepHU3aIiK ¢ ToMOIIbI0 ctopoHHero [10;

— O00Hapy)KMBaeT HABBIKU HHTETPUPOBAHUS B IPOrpaMMHOE 00eCTIeUeHIEe HEKOTOPBIX METOJI0B 00paboTKU
OOJIBIINX JaHHBIX

— JIEMOHCTpHUpPYET (pparMeHTapHbIC 3HAHUS OCHOBHOM yUeOHOM JTUTEpaTypPhI [0 AUCIUILIHHE;

OTBET OTpaKaeT 3HaHUA Ha 6a30BOM YPOBHE TEOPETUUECKOTO M MPAKTHIESCKOTO MaTepralia B 00béMe,
HE0OXOMMOM JUTsl JayibHeHIeH yué0nl U IpeacTosmei paboThl 10 IpodHITI0 00yUYCHHS.

HU3KUH HEYJOBJICTBOPUTEIHHO

OO6yuaromuiics:

—  IEMOHCTPHpPYET (hparMeHTapHbIE 3HAHHS TEOPETHIECKOTO U MPAKTHIESCKOrO MaTepHal, JOIMYCKACT
rpyObIe OMMOKK TIPH €r0 M3I0KEHNH Ha 3aHATHIX M B XOJI€ IPOMEKYTOYHOM aTTECTAIIH;

- UCIIBITBIBACT Cepbé?;HI)Ie 33pr[[HeHI/IH B HpI/IMeHeHI/II/I TeOpeTI/I‘leCKI/IX HOHO)KGHI/Iﬁ HpI/I peIHeHI/II/I
MPAaKTHYECKUX 3a/1a4 Ipo(eCcCHOHAIBHOM HAITPaBIEHHOCTH CTaHIaPTHOTO YPOBHS CIIOKHOCTH, HE
BJIaICCT HCOGXOZ[I/IMI)IMI/I JJ11 3TOTrO HAaBBIKaAMU U HpI/IéMaMI/I;

—  BBIIOJHAET 33aHUs TOJIBKO IO 00pasily H Mo PyKOBOACTBOM IIPEIIOIaBaTEIS;

—  OTBET OTPaKaeT OTCYTCTBHE 3HAHMI Ha 6a30BOM YPOBHE TEOPETHIECKOrO U MPAKTHIECKOTO MaTepraa
B 00bEME, HEOOXOIMMOM IS TajbHEHIIeH yuéobl.

o. OIIEHOYHBIE CPEJCTBA JIJISI TEKYIIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEKXYTOYHOM
ATTECTALHNHU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIINXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIbHOM paboThl 00yYarOIMIMXCsl, TEKYIIETr0 KOHTPOJISI M TPOMEKYTOUYHOM aTTeCTalluy MO y4eOHON JUCIUILITNHE
(Metopl M TEXHOJIOTHH 00PaOOTKU OOJBIIMX JaHHBIX) TPOBEPSIETCS YPOBEHb CHOPMHUPOBAHHOCTH y O0YYAIOIINXCSl KOMITIETCHIIUH 1 3aIUTaHMPOBAHHBIX
pe3yabTaTOB OOYYEHUS TI0 AUCIUILTHHE, YKa3aHHBIX B pas/elie 2 HaCTOSIIEH MPOrpaMMBbl.
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5.1. @®opMbI TEKYyILIEro KOHTPOJISA yCIIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aaHUMN:

Ne i DopMBbI TEKYIIET0 KOHTPOJIS IIpuMepbI THNIOBBIX 3aaAHUN

Paznen | | [lomamnue paboTs 1. Haiitu paccrossane JKakkapa MeXIy CIEAYIONIIMH MTapaMi MHOXKECTB:

(a) {1,2,3,4} u {2,3,4,5}.
(0) {1,2,3} u {4,5,6}.
2. HaiiTi peakiiMOHHbBIE PACCTOSHHS MEXKIY CICAYIONUMU TTapaMH CTPOK:
(a) abcdef u bdaefc
(6) abccdabc m acbdcab

000000, 110011, 010101, 011100.

TEKCTOBBIC XapAKTEPUCTHKH.
[MocTpouTs AEepeBo KilacTepU3allii Ha TECTOBOM BBIOOPKE.
[Toctpouts 3 kiactepa MeTomoM K-cpeiHuX Ha TECTOBOM BBIOOPKE.
Hacrpouts Redis mist cOopa J1I0roB CUCTEMBI.

Hacrtpouts RabbitMQ asst cbopa cooOieHnit OT CHCTEMBI.

© N g

3. Haiitu paccrossaue XoMMUHTa MEXTY KXKI0H MapOi CIETYIOINX BEKTOPOB:

4. C nomoreio TexHostorun MapReduce codpath 1o TeCTOBO# BEIOOPKE TaHHBIX YaCTOTHBIC

5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HanmeHoBaHue
OLIECHOYHOI 0 IIkanbl oleHUBAHUS
(Kgll:if)(c;f:m- Kpurtepun oueHnBanust
OlChOUIoro 100-6aiabHas saTudamibHas
cHcTeMa cucreMa
MeponpusATHS)
JloMatnue paboTsl Pa6ota BeInosnHeHa NoIHOCThI0. HeT omubok B JOrHueckux paccykaeHusx. BosmMoxHo 5
HaJIU4Yhe OHON HETOUHOCTHU WM OIMCKH, HE SABJISIOUINECS CIeICTBUEM HE3HAHUS WIIN
HEMOHUMaHUs yueOHoro marepuana. OOydaronuiics moka3a HOJIHbBIH 00beM 3HaHUM,
YMEHUH B OCBOCHUH, IPOMIEHHBIX TEM M IPUMEHEHHUE UX Ha MIPAKTUKE.
Pabota BbINONIHEHA TOTHOCTHIO, HO IPUMEHEH He3(PPEKTUBHBIN METO/] pEeIlICHHSI. 4
JonymieHa ofHa omubKa Uiy JBa-TpU HeA04ETa.
Honymienst 6onee ogHOM omMOKK MK 0oJiee ABYX-TPEX HEOUYETOB. 3
Honyuiens! rpyObie omuOku. PaboTa BbInoHEHa HE TOTHOCTHIO 2




5.3. [IpoMexxyToUuHas aTTECTALMS:
dDopMa NPoOMeKyTOTHOI TunoBbsie KOHTPOJILHBIE 3aJAHUSI 1 HHBIE MATEPHUAJIBI
arrecTanuu JJ1s1 IPOBeeHUsI MPOMEKYTOUHOM aATTEeCTAINN:
DK3aMeH: buier 1

B YCTHOH (popme 1o Omiieram

1. UcTtounuky OOIbIINX TaHHBIX.

2. KoMOuHaTOPEI.

3. AJITOPUTM K-CPEIHHUX.

buer 2

1. Cuctema ynpaBieHHs TOTOKAMU JTAHHBIX.
2. Anamu3 ¢unbTpa biryma.

3. Anmroputm CURE.

5.4. Kpurepuw, mKaibl

OLCHUBAaHHA HpOMC)KYTO‘-IHOﬁ aTTcCTaluu yqe6H0171 JUCLUIIIINHBI.

DopMa IPOMEKYTOYHOM
aTrTecTaunu

HaunmMeHoBaHHE OLIEHOYHOI'O
cpeacrsa

IIIxaasl oleHUBAHUSA

Kpurepun oueHnnBanusi
HarudanibHas

cucremMa

100-0ainpHaR
cucTeMa

OK3aMeH:
B yCTHOH (popMme 1o Omiieram

OO0yyarormuiics: 5
JNEeMOHCTPHUPYET 3HAHUS, OTINYAIOLINECS TIIyONHON M COAEPKATENBHOCTBIO,
JTaéT TIOJIHBIN MCUEPIIBIBAIOIINI OTBET, KaK Ha OCHOBHBIC BOIIPOCKHI OMJIETa, TaK U
Ha JIOTIOJIHUTENBHEIE;

JIOTUYHO U JTOKa3aTeJbHO PACKPBIBAET MPOo0JIeMy, IPETIOKEHHYIO B OMIeTe;
CBOOO/IHO BBITIONHAET NMPAKTHUECKUE 3aaHNS MTOBBIIIIEHHON CI0XKHOCTH,
NPeayCMOTpPEHHbIE TPOrPaMMON, IEMOHCTPUPYET CUCTEMHYIO paboTy C
OCHOBHOM U JIOTIOJTHUTEILHOM JINTEPATYPOH.

OTBeT He COAEPKUT PAaKTHIECKUX OMHOOK U XapaKTepU3yeTcs TITyOUHO,
MOJIHOTOM, YBEPEHHOCTBIO CYKIEHUH, WIITFOCTPUPYETCS IPUMEPaMH, B TOM YHCIIE
13 COOCTBEHHOH MPAKTHKH.

OO6yJarommiics:

[MOKa3bIBACT JOCTATOYHOE 3HAHKME yUeOHOro MaTepralia, HO JIOIMyCKaeT
HECYIIECTBEHHbIE (DAKTHYECKUE OMUOKU, KOTOPHIE CITIOCOOCH UCTIPABUTH
CaMOCTOSTENHHO, OJarogapsi HABOASIIEMY BOIIPOCY;

HEJ0CTAaTOYHO pacKphiTa MpobieMa Mo 0JHOMY U3 BOIIPOCOB OWIIETa,
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepumn onneHuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

—  HeIOCTAaTOYHO JIOTHYHO IMOCTPOEHO M3JI0KEHUE BOIIPOCa;

—  YCIIEIIHO BBINOJIHAET MPEAYCMOTPEHHBIE B TPOrpaMMe MPaKkTHIECKHE
3a/IaHus CpEeAHEN CII0KHOCTH, aKTUBHO paboTaeT C OCHOBHOM JTUTEPaTypOH,

—  JIEMOHCTPHUPYET, B IIEJIOM, CHCTEMHBIH IMOAX0/] K PEIICHHIO TPAKTHIECKUX
3a7a4, K CaMOCTOSITEIIbHOMY TONOJTHEHUIO U OOHOBJICHHUIO 3HAHUH B X0/1€
JanpHeiel yueOHOH paboThl U TpodecCHOHaIbHOM AeITeIbHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, CO/IepKaHue OnieTa, IMEIOTCS HETOYHOCTH MPH
OTBCTC HAa JOMOJHUTCIIbHBIC BOIIPOCHI.

OO0yyaroruics:

—  TIOKa3bIBaeT 3HaHWS (ParMEeHTapHOTO XapakTepa, KOTOPhIe OTIMYAr0TCS
MOBEPXHOCTHOCTBIO U MAJIOH CONEPKATEIBbHOCTBIO, JOMYCKAET (DaKTHUECKHUE
rpyOble OIIHOKH;

—  HE MOXeT 000CHOBATh 3aKOHOMEPHOCTH H MIPUHIIUIIEI, O0BSICHUTD (haKTHI,
HapyIIeHa JIOTUKA U3JI0KEHHsSI, OTCYTCTBYET OCMBICICHHOCTD MPEICTABIAEMOr0
MaTepuaa, IpeCTaBICHHS O MEXITPEIMETHBIX CBA3SIX CIIa0bIe;

—  CIpaBISIeTCS C BBIMOJHEHHEM MPAKTHUECKUX 3aJaHUH, IPeTyCMOTPEHHBIX
MPOrpamMMOi, 3HAKOM C OCHOBHOU JIUTEPATypOl, pEKOMEHJOBAHHOM MporpaMmmoit,
JIOTTYCKAaET MOTPEIIHOCTH M OMHUOKY NPY TEOPETUYECKUX OTBETAX U B XO/I€
MIPAKTHYECKOHN paboTHI.

Conepxanue Ousera packpbITo ciiabo, UMEIOTCS HETOYHOCTH IPU OTBETE Ha
OCHOBHBIE U JIOTIOJIHUTENIbHBIE BOIIPOCH! OMIIETa, OTBET HOCUT PENPOIYKTUBHBIN
xapakTep. HeyBepeHHO, ¢ OONBIIMMH 3aTPYTHEHUSIMH PEIaeT MPaKTHYECKHUE
3aJ1a4M WM HE CTIPABISIETCS C HUMU CaMOCTOSITEIBHO.

OOyuaromuiicsi, 0OHapyKUBAET CYIIECTBEHHBIE MPOOEIBI B 3HAHUSIX OCHOBHOT'O
y4eOHOro MaTepHaia, I0MycKaeT NPUHINIHATIbHEIC OITHOKN B BHITIOJTHEHHH
IIPEAYCMOTPEHHBIX IIPOrPaMMOM NMPAKTUUECKHUX 3aJaHU.

Ha Oomnpiryro yacTh 1OMOIHUTENBHBIX BOPOCOB 10 COJIEPKAHUIO SK3aMeHa
3aTPYAHSETCS 1aTh OTBET WIH HE NA€T BEPHBIX OTBETOB.
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5.5. IlpumepHble TEMBI KypCcOBOW pabOTHI:

1. Hcnone3zosanue BJI Clickhouse npu 06paboTke OOMBITHX TaHHBIX.
2. Hcnons3osanue B/ Neodj nmpu 06paboTke GONBIIMX JaHHbIX.
3. Hcnons3osanue B HypergraphDB mpu 06paboTke GONBIINX JaHHbIX.

5.6. Cucrtema OLIEHUBAaHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U MPOMEKYTOUHOM
aTTECTAIUU.

OreHka o JUCLHUIUIMHE BBICTABIISAETCS 00ydaroeMycs ¢ y4€TOM pe3ysIbTaTOB TeKyLIeH U
IIPOMEKYTOUYHOM aTTECTALUU.

dopMa KOHTPOJIsI 100-0ananHas cucreMa IIaTu6aNIbHAS cCHCTEMA

Tekymuii KOHTPOIb:

- CamocTOATENbHBIE IPOBEPOYHBIE 2-5
paboTHI

ITpomexyTouHast aTTecTanus OTIMYHO

(9x3amen) XOPOIIIO

Hroro 3a tUCHUIIMHY yIIOBJICTBOPHUTEIIHHO

9K3aMeH HEY/IOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mnporpamMmbl INpeaycMaTpuUBaeT MCIOJIb30BaHUE B Ipolecce oO0yudeHus
CJIEAYIOUIMX 00pa30BaTeIbHBIX TEXHOJIOTHIA:

- IIPOBE/IEHUE UHTEPAKTUBHBIX JICKIIHIA;

- IPYMNIOBBIX JUCKYCCHIL;

- MOMCK M 00paboTka nH(popMaluy ¢ UCIOIb30BaHuEM ceTu MHTepHeT;

- JMCTaHIIMOHHBIE 00pa30oBaTeIbHbIC TEXHOJIOTUH,

- WCTIOJIH30BaHNE HA JIEKIMOHHBIX 3aHATUSAX BUICOMATEPHAJIOB U HATJISAHBIX TIOCOOUIA;

- oOydeHue B COTpyJHUYECTBE (KOMaH1Has, TpyMIoBas padoTa).

7. IMPAKTUYECKASA IOAI'OTOBKA

[IpakTHueckasi MOATOTOBKA B paMKax y4eOHOM JUCHMILIMHBI PeaTu3yeTcsl IpU IPOBEICHUH
NIPAKTUYECKUX 3aHATUH.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA I JIMIL C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbAA

[Ipn oOyyeHuH mHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAaJIHIOB
UCTIOJB3YIOTCSl TTOAXO/IbI, CIIOCOOCTBYIOIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TEXHOJIOTUH Au(depeHnalud 1 UHIUBUIYaIbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOLINX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOTO OOIICHUS,
IIPOBE/ICHUE JOMOJHUTENBHBIX WHIMBHUAYAIbHBIX KOHCYJBTALMN MO M3y4aeMbIM TEOPETHYECKUM
BOIIPOCAaM M NPAKTHUYECKUM 3aHATUSAM, OKa3aHUE MOMOLIM IPU IMOATOTOBKE K IPOMEXYTOUYHOMN
aTTeCTalUN.

IIpu HeoOXxomuMocTu pabodas mporpamMMa AUCHUUIUIMHBI MOXKET OBITh aJalTHpPOBaHA IS
obecrnieueHns 00pa30BaTEIbLHOrO MpOIlecca JUIAM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS, B
TOM YHCJIe JUI AUCTAaHIIMOHHOTO O0YYEeHHUS.

VY4eOHble W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepuasbl NPEACTABISIOTCS B (opMmax,
JOCTYIIHBIX JUISI U3YYEHUS CTYJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C YUETOM
HO30JIOTUYECKUX TPy MHBAJIAJOB!



12

JInst MOATOTOBKM K OTBETY HAa NPAKTHYECKOM 3aHSITHH, CTYJICHTAM C OIPaHMYCHHBIMH
BO3MOXXHOCTSIMH 3/I0pPOBBSI CpE/IHEE BpPEMsl YBEIMUMBAETCS 110 CPABHEHHIO CO CPEAHUM BpPEMEHEM
HOATOTOBKH OOBIYHOTO CTY/ICHTA.

Jist CTyI€HTOB C MHBAIMIHOCTHIO UJTH C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbsI (hopMma
NPOBEJCHUS TEKYIIEH M IPOMEXYTOUHON aTTECTALlMH yCTAaHABIMBACTCS C yUETOM HHIMBHIYTBHBIX
CXO0(PHU3NUECKUX O0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[IpomexyTouHasi aTTeCTalysl MO JUCLUIUIMHE MOXET MPOBOAUTHCS B HECKOJBKO ATAIOB B
dopMe pyOeKHOTO KOHTPOJS MO 3aBEPUICHUIO W3YyYCHHS OTICIBHBIX TeM AUCHMIUIMHBL. [Ipn
HEOOXOIMMOCTH CTYJEHTY MPEIOCTaBIACTCS JOMOJHUTEIHHOE BpEMsl ISl TMOATOTOBKH OTBETA Ha
3a4éTe WM SK3aMEHe.

JUisi OCYIIECTBIICHUS! TPOLENYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOYHOMN
aTTecTallii OOYYalOIIMXCS CO3JMAIOTCS, NpPU HEOOXOJMMOCTH, (OHABI OLEHOYHBIX CPEJCTB,
a/IaTITUPOBAHHBIC JUIS JIUI] C OrPAaHHYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbBSI M TIO3BOJISIFOIIIUE OLIEHUTH
JOCTHKCHUE WMH 3allJaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTENBHON IMpOrpaMMme pe3yibTaToB
o0y4YeHHsI ¥ YpOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MartepuanbHO-TEXHUYECKOE OOecreueHrne TUCIUILUIMHBI MPU 00YYeHHH C UCIIOJIb30BAaHUEM
TPAAUITMOHHBIX TEXHOJIOTUN 00ydYCHHUSI.

HaumeHoBaHuUe y4eOHBIX ayAUTOPHH,
JadopaTopuii, MACTEPCKUX, ONOITUOTEK,
CIIOPT3aJ10B, IOMelIeHUi 1151 XpPAaHEHHUs U
NPOPUIAKTHYECKOT0 00CIy:KMBAHUS Y4eOHOT 0
000py10BaHUs U T.IIL.

119071, r. MockBa, Masas Kany:kckas yauna, nom 1, crpoenne 2
ayJAUTOPUU JIJIs1 IPOBEJICHUS 3aHATUI KOMIUIEKT y4eOHOU Mebew,

OcHalEHHOCTh y4eOHBIX AyANTOPHH, 1a0opaTopuii,
MacTepcKuX, 6U0JIMOTEK, CIOPTHBHBIX 32JI0B,
TOMeIIeHHI 1151 XpaHeHUsI U NPOo(GNIaKTHYECKOT0
00cayKUBAHUA Y4eOHOro 000PyA0BAHMS U T.II.

JICKHKOHHOT'O THUIIa TEXHUYECKUE CPENICTBA O0YUCHHS, CITYKAIUE TSI
npeCcTaBICHHUs yaeOHOM HHPOpMaIuy OOBIION
ayJUTOPHH:

— HOYTOYK;

— IPOEKTOD;

— TPOEKLMOHHBII 3KpaH.

ayUTOPUH IJIA NPOBEACHUS IPAKTUIECKUX KOMIUIEKT y4eOHO! MebeH,

3aHATHM, TPYNIIOBBIX 1 HHAMBUAYAJIbHBIX TEXHUYECKUE CPEACTBA O0YUEHUSI, CITyKallue IS
KOHCYJIbTALUM, TEKYILErO0 KOHTPOJIS U

. MpecTaBiIeHns yueOoHoi nHpopManmu 00IbIIoNn
MIPOMEKYTOUYHON aTTeCTalNH

ayJIUTOPUHU:

— HOYTOYK;

— IIPOEKTOD;

— TPOEKLIMOHHBIN 3KPaH;

— HEPCOHAJIbHBIC KOMIBIOTCPhI JJIA 06yqa}oumxcsl.

IMoMeneHus 1151 CAMOCTOSITEJILHOI PadoThI OcHaIEHHOCTDH MOMeEIIeHMI 1151 CAMOCTOSITENbLHOI
o0yyawmmxcs patoThI 00yYAIOLIHXCS
YUTAJIBHBIN 331 OMOTHOTEKH — KOMIIBIOTEPHAS TEXHUKA;

— NOAKIYCHHC K CCTH I/IHTepHeT.
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10. YYEBHO-METOJNYECKOE N THOOPMALIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITIUMHBI
T A— Anpec caiita 9bC KosinuecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuk, YII, HN3nareabcTBO 9
n/n MII 1 1p.) U3TaHHus (3anonnsaemcs 0,11 U30aHUIL 8 oundIMoTeKe
P- 2/1eKMPOHHOM 8uU0e) YHusepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 Comnnkos 1. B. O6pabotka Vyebnuk M.: HUAIT UTHOPA-M | 2021 https://znanium.com/catalog/docu | -
IKCIIEPUMEHTATIBHBIX JaHHBIX ment?id=368725
Ha OBM
2 Jleckosern 1O., Amnanus O0NbIINX HaGOPOB [Mpaktraeckoe | M.: IMK TlIpecc 2023 https://znanium.ru/catalog/docum | -
Pamxapaman A., aHHBIX rnocooue ent?id=434947
Yaeman JIx. /1.
10.2 JononHuTenbHAs IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIEC U3IAHUS
1 I'puropses A. A., [lepenaua, XxpaHeHHE U VYuebHoe M.: HUL] UTH®PA-M | 2024 https://znanium.ru/catalog/docum | -
Ucaes E. A., 06paboTka 6oIpIIuX 00BEMOB | TTOCOOME ent?id=430736
Tapacos I1. A. Hay4HbIX JIAHHBIX
2 borpanos E. I1. WHTemieKTyalbHbli aHaIn3 VYuebHoe Bosrorpaa: BTAY 2019 https://znanium.com/catalog/docu | -
JIAHHBIX nocobue ment?id=357344
3 3emusiHcKHd A. A., | YTpaBieHue VYuebHOE M.: JlamkoB u K 2021 https://znanium.com/catalog/docu | -
beictpennna U. E. | uadopmannoHHbIMI nocooue ment?id=371163

pecypcamu B HAy4HO-
MCCIIEIOBATENbCKOM padoTe

10.3 MeToauueckne Matepraisl (YKa3aHHs, peKOMEHIANHN 0

OCBOCHHIO TUCTUILTHHEI aBTOpoB PI'Y um. A. H. Kockirun

1

Cwmupnos O. A.,
I'opmikos B. B.

MeToab! 1 TEXHOIOTUH
00paboTKH OOIBIINX

JaHHBIX

Mertoanyeckue
yKa3aHUsA

M.: M[YIT

2016

SNO0C
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Nenmm | DekTpoHHBbIE yUeOHbIe U3aHUS, JIEKTPOHHbIE 00pa3oBaTebHbIE PecypChl

1. OBC «Jlanby http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onexrponnbie u3nanus «PT'Y um. A H. Koceirnaa» wa mnargopme IbC
«Znanium.comy http://znanium.com/

4. O0pazoBarenbHas miardpopma «HOpaiit» https://urait.ru/

5. Dnexrponnbie pecypesl «Polpred.com O630p CMW» https://www.polpred.com/

6. DnekTpoHHbIe pecypcebl «HannoHanbHOM 35eKTpoHHO0# Onbnnotekn» («HOby)
https://rusneb.ru/
IIpodeccnonanbubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Nudopmarmonno-anamutnieckas cuctema SCIENCE INDEX (BxirroueHHasi B HAyIHBIH
urdopmarmonssiii pecypc eLIBRARY.RU) https://www.elibrary.ru/

2. baza manueix Springer eBooks Collections usnatenscta Springer Nature.
ITnardopma Springer Link: https://rd.springer.com/

3. Onektponnslii pecypc Freedom Collection uznarenscta Elsevier
https://sciencedirect.com/

4. baza naHHBIX Hay4HOTO UTHUPOBaHUsS Scopus u3aarenbcTBa Elsevier
https://www.scopus.com/

5. baza manaeix ORBIT IPBI (Platinum Edition) kommanuu Questel SAS
https://www.orbit.com/

6. baza nanubpix Web of Science kommanuu Clarivate Analytics
https://www.webofscience.com/wos/woscc/basic-search

7. baze nannpix CSD-Enterprise komnannu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/

8. Hayunast snextponHas Oubimnoreka «elibrary.ruy https://www.elibrary.ru/

9. baza mannbix uznarensctBa SpringerNature

https://link.springer.com/

https://www.springerprotocols.com/

https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%Reference Work%22
http://zbmath.org/

http://npg.com/

11.2. TlepedeHb mporpaMMHOIO 0OECTIeUeHUS

PexkBHU3UTHI MOATBEPKAAIOIIETO
Neni/m | IlporpamMHoe o0ecrieuenne aoxkymeHTa/ CBOOOAHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xoutpakt Ne 18-3A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-9A-44-19 or 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
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6. Microsoft Visual Studio koHTpakT Ne 18-9A-44-19 or 20.05.2019
7. CorelIDRAW Graphics Suite 2018 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.

10. Adobe Creative Cloud 2018 all Apps (Photoshop, | koutpakt Ne 18-2A-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic, Bridge,
Spark, Media Encoder, InCopy, Story Plus, Muse

W Ip.)
11. SolidWorks KoHTpakT Ne 18-9A-44-19 or 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate koHTpakT Ne 18-5A-44-19 or 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnpT-HHBeCT KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma miis moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21, Huanor NIBELUNG KOHTpakT Ne 17-DA-44-19 ot 14.05.2019

JIUCT YYETA OFHOBJIEHUH PABOYEM ITIPOTPAMMbBI YUEBHOM
JUCIHUIVIMHBI/MOY JISA

B pabouyto nmporpammy y4eOHOH AMCHUIUIMHBI/MOTYJISi BHECEHBI N3MEHEHHSI/OOHOBIICHUS U
YTBEPKJIEHBI Ha 3aceIaHnuu Kadeaphl:

Ne roj XapakTep W3MeHeHHi1/00HOBIeHHIT HOMep MPOTOKOJIa
O0OHOBJICHHA ¢ YKa3aHHMeM pasjeJia U 1aTa 3aceJaHusl
PIIA Kagenpsl




