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1. OBIIUE CBEIEHUSA

YyeOHas qucuuiuinHa « TeXHOIOruu OONBIINX JAHHBIX» U3y4aeTCsl B CEIBMOM CEMECTpE.
KypcoBas pabota — He peaycMOTpeHa.

1.1. ®opma MpOMEKYyTOYHOM aTTECTAIMH IK3aMEH.
1.2. Mecto yuebHoM nucuuruinabl B ctpykrype OITOIIL.

VYuebnast aucruruiiHa TexHonoruu OONBIIMX JAaHHBIX OTHOCHUTCS K YacTH, (GopMupyeMoin
YYaCTHUKAaMU 00pa30BaTeIbHbIX OTHOILIECHHH.
OCHOBOI Ui OCBOCHMSI JUCLMIUIMHBI SBISIOTCS PE3yabTaTbl OOy4eHHUsS MO NPEALISCTBYIOIIMM
JUCLHUIIIMHAM U IIPAKTUKaM:

- WNHudopmanroHHble 1 KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH B TPO(HECCHOHAIbHON
JIeATEIIbHOCTH,

- Teopust koHEUHBIX TPadOB U UX MPUIOKCHUS,

- ANropuTMBI AaHAJIA3A TAHHBIX.
Pesynbratel 00yueHHMs 1O Yy4yeOHOM IUCLMIUIMHE HCHOJB3YIOTCA IPH HM3YYEHHH CIETYIOLIUX
JUCLHUIIINH U IIPOXOKICHUS ITPAKTHK:

- Meroasl ¥ TEXHOJIOTHHA UCKYCCTBEHHOT'O MHTEIUIEKTA.
PesynbraThl OCBOEHHMs Yy4yeOHOW JUCUMIUIMHBI B JajJbHeHIIeM OyIyT MCIOJIb30BaHbl IpU
BBINIOJTHEHUH BBIITYCKHOW KBaJIM(PUKAIIMOHHOM paboTHl.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JUCHUILIMHE (MOJIYJIIO)

[enstmMu U3y4eHUs] AUCHUIUTMHBI TeXHOIOTHU OONBIINX JTAHHBIX SBISIOTCS:

— MOJXET UCIOIB30BaTh CI0KHBIE AITOPUTMBI TAPAJUIENEHON 00padOTKK OONBIINX JaHHBIX;

— MOXET UCIOJB30BaTh CTATUCTUYECKUE METOABI 00PabOTKM OOJBIINUX TaHHBIX;

— MOXET UCMOJIb30BaTh CTONONOBLIX b/ 7151 XpaneHus O0JbIINX JaHHBIX,

— MOXET UCTOoJIb30BaTh rpadoBeix BJI amis xpaHeHus: 60IBIINX TaHHBIX;

— ¢ IOMOIIKI0 BHYTPeHHETO auaiekta SQL MoXeT BBISABIATH CTATUCTHYCCKUE 3aBUCUMOCTH B
OOJBIINX TaHHBIX;

— MOXKET BU3YaIH3UPOBaTh OOJbIINE JaHHBIE ¢ oMolsio [10;

— ¢dopmupoBanne y 0OydYalOmUXCS KOMIIETEHIIMH, YCTAaHOBJIEHHOH 00pa3oBaTeNbHOM
nporpammoii B cootBeTcTBrM ¢ ®I'OC BO 1o maHHON JUCHUTIIIMHE.
PesynbpTarom 00ydeHus 1o y4eOHON TUCIUTUIMHE SBIISETCS OBIaIeHHuEe 00yJalOIIMMUCS 3HAHHUSIMH,
YMEHUSMH, HaBBIKAMH W OIBITOM JIESITEIIBHOCTH, XapaKTepU3YIOIIMMHU Tpoiecc (HOopMUPOBaHUS
KOMIETSHIIMH W O0ECTICUNBAIONIINMHU TOCTHIKEHHE TUIAHUPYEMBIX Pe3yJlbTaTOB OCBOCHUS y4eOHOU
JTUCITATIITUHBI.

2.1. @opmupyemble KOMIETECHIINU, MHIUKATOPBI JOCTHKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUTAHUPYEMBIMHU Pe3yJIbTaTaMu 00YYCHHSI 110 AUCIUILINHE!

Konx u HaumeHoBaHue
Koa n nHaumeHoBaHue T Ilnanupyembie pe3yJbTaThl 00y4eHHUs
KOMIIETEHIIN T 10 TUCIAILTHHE
AOCTHKEHHUHA KOMIETEHI[HH
[1K-2 NI-T11K-2.3 — MOXET HCIIOJIb30BaTh CIOKHBIC
CnocobeH pa3pabateiBath | [IpuMeHeHue u peanu3anus aJIrOPUTMBI NapajIeIbHON 00paboTKH
U aJIalTHPOBATh MaTeMaTHYECKH CIIOKHBIX OOJIBIINX JTAHHBIX;
MIPUKJIATHOS aJITOPUTMOB B COBPEMEHHBIX
MPOrpaMMHOE MPOrPaMMHBIX KOMITIEKCaX
o0ecrnieueHne




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE

IInanupyemble pe3yJbTaThbI 00y4eHUs!

aHaiu3 OOJIBIIMX JaHHBIX
C UCIIOJIb30BaHUEM
CYIIECTBYIOIIUX METOIOB,
TEXHOJIOTHH B

MaTeMaTUYCCKUX U
AHAJIMTUYCCKHUX METOA0B
HCCICAOBAHHUA JaHHBIX

HHIMKATOpA
KOMIIeTEeHI[ U 10 TUCHHUILIHHE
JOCTHKeHHSI KOMIIETeHIINH
[1K-5 NI-TIK-5.1 — MOJKET HUCIIOJIb30BATh CTATUCTUYECKHUE
Criocoben ocymiecTBisaTh | Mcmonb3oBanue METO]IbI 00PaOOTKHU OOJIBIIHNX TaHHBIX;

VJI-TIK-5.2

— MOXKCET UCIIOJIb30BaTh CTOH6IIOBI>IX EI[

MHCTPYMEHTOB DopMypOBaHHUE U XpaHEHUE JUTSL XpaHEeHHS OOJBIINX JTaHHBIX;
OOJBIIMX JAHHBIX MIEPET X — MOKET UCTIONIB30BaTh rpadoBbix bJ]
00paboTKOi JUISL XpaHEHHst OOJIBIIUX JAHHBIX;
NA-TIK-5.3 — € IIOMOIIBIO BHYTPEHHETO IUAJIEKTa
BrisiBieHHE HCKOMBIX SQL MOXeT BBISBISITh CTATUCTHYCCKHE
XapaKTePUCTUK 3aBUCUMOCTH B OOJBIINX JaHHBIX;
00pabaThIBaEMBIX OOJIBIINX — MOXKET BU3YalIM3UPOBATh OOJIBIINE
JTAHHBIX C UCIOJB30BAHUEM nagHele ¢ moMoInbso I10.
COBPEMEHHBIX IPOIPAMMHBIX
CpPEICTB

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUITLINHBI

OO61ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISAET:

1o 04HOH opMe o0yueHus —
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3.e. 180 gac.

3.1.

(ounas popma oOydeHwUs)

CrpykTypa yueOHOUN AUCIUTIIIUHBI 1711 00YUYaIOIIUXCS 110 BUIaM 3aHATHIMA

CTpykTypa H 00beM JUCHHIIMHBI

KonrakTHas ayiutopHasi padora, CamocrosiTejibHasi padora
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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 % = 5 % MepONPpUsITHIA, oﬁecneqy‘l’samume o
KO/(bI) HaunmenoBanue pa3aesioB, TeM; o § © 2 o § B 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g bt g'i &3 e % B § yCIIeBaeMOCTH;
KoMneTeHuuu (i) u §" E g § ) E e E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIUKATOPOB 2 £ 5 S5 22 | 28 ycIeBaeMocTH
RocTumerust = | 2§ | S§E| 28 | 8%
KOMIICTCHIIUH
CeabMmoii cemecTp
[1K-2: Pa3nea |. TexHosiorun 60JbIINX JAHHBIX X X X X 60 DOpMBI TEKYIIETO KOHTPOJIS
NA-TK-2.3 Tema 1.1 4 2 4 X o pazzaeny |:
Merobl coopa nanHbix. DataMining. 1. JlaGopaTopHsbie paboTbI
IIK-5 Tema 1.2 4 2 4 X
WA-TIK-5.1 [ToxroroBka u mpegaoopaboTKa JaHHBIX IS JaIbHENIIEro
NA-TIK-5.2 aHajamsa.
WM-TIK-5.3 Tema 1.3 4 2 4 X
[TapannensHas 06padoTKa JaHHBIX. OCOOEHHOCTH U
OMOJIMOTEKH.
Tema 1.4 4 2 4 X
Pacnpenenéunsle cucTeMbl XpaHeHHsl TaHHbIX. KiacTepsl.
Tema 1.5 4 2 4 X
CroubroBeie BJl. AHanu3 O0NbIINX OJTHOPOJIHBIX JIAHHBIX.
Tema 1.6 4 2 4 X
BJ1 Yandex Clickhouse u paboTa ¢ HiM.
Tema 1.7 4 2 4 X
I'padoBeie B/I. AHanu3 OOJBIIMX CETEIEHTPUYHBIX JaHHBIX.
Tema 1.8 4 2 4 X
B/1 neo4j u si3wix Cipher.
Tema 1.9 2 2 X
MeToanl Bu3yanusaimu 6omsimx qanusix. Yandex Datalens.
Ox3ameH X X X X 36 DK3aMeH B yCTHO# dopme
HNTOI'O 3a cenpmoii cemecTp 34 18 32 96
HNTOI'O 3a Bech nepuoj 34 18 32 96




3.3.  Kparkoe conepxkanue yueOHON AUCIUTIITUHBI
Ne LR DS M L Conep:xanue pasjeia (TeMbl)
TEMbI JTUCHHUITIJINHBI

Paznen | | Texnonozuu 6onvuiux oannvix

Tema 1.1 | Meroasl cOopa TaHHBIX. Kiraccnduxkaris MeTomoB coopa TaHHBIX. THITBI
DataMining. HECTPYKTYpHPOBaHHBIX AaHHBIX. [lodydeHue moTokoB

JAHHBIX.

Tema 1.2 | [ToaroroBka u npemodpadborka | HopmupoBka manubeIX. BeipaBHHBaHNE TaHHBIX. OYHCTKA
JAaHHBIX JUI JajJbHEUIIEro JaHHBIX OT LIyMa. Paco3HaBaHue TaHHBIX.
aHaJIM3a.

Tema 1.3 | [TapamnensHas 06paboTka [MapannensHble anropuT™Mbl. 3akoH Amaans. [lapamienuzanust
JaHHbIX. OCOOEHHOCTH U Ha OCHOBE NOTOKOB. Ilapayuienn3anusi Ha OCHOBE MPOLIECCOB.
OMOINOTEKH. bubmmorexa OpenMP. TTyn noTokoB.

Tema 1.4 | PacnpenenéHHble CCTEMBI ApXHUTEKTypa pactpeaeNEHHBIX BHIYUCIUTEIbHBIX CHCTEM.
xpaneHus nannbix. Kimacrepsl. | Kimactep u ero opranmsamus. Apache Hadoop. Texuonorus

Map/Reduce. MPI.

Tema 1.5 | Cron6moseie bJl. Ananus Crtpykrypa ctonduossix bJl. IlpuHIuns! oprannzanuu
OOJIBIIUX OJHOPOIHBIX cronboseix BJI. Apache hBase.

JIAHHBIX.

Tema 1.6 | BJI Yandex Clickhouse u Bsanmopeiicteue ¢ BJI Clickhouse. IToustre Engine.
paboTta ¢ HUM. Pacmmpenne SQL. Ctpykrypa nanusix B b1

[Tpubnu3uTenbpHbIe pacyéThl. ArperaTtHole QyHKIHU.

Tema 1.7 | I'padoeic BJ1. Ananu3 I'padoBbIe MOJIEIIN CETEBBIX CUCTEM. AHAIIN3 COLMATBHBIX
OOJBIINX CETEIICHTPUIHBIX B3auMoelcTBUM. XpaHeHue 3HaHui. OHTOJIOTUN.

JAHHBIX.

Tema 1.8 | B/ neo4j u si3eix Cipher. I'pacdoBast B/ neodj. OcoOeHHOCTH CTPYKTYpP XPaHSHHUS

nmaHHbIX. OcoOeHHOCTH MoKcKa JaHHbIX. S3sik Cipher u ero
OCOOEHHOCTH.

Tema 1.9 | MeToapl Bu3yanusanuu Oco0eHHOCTH TpeACTaBIeHUS OONBIINX MaHHBIX. [[pobmema
O0JIbIINX JTAaHHBIX. Yandex BH3yalHu3aluy OOIBIINX JAHHBIX. AJITOPUTMBI B HHCTPYMEHTHI
Datalens. susyanusanun. Ocobennoctu Yandex Datal ens,

3.4.  Opranuzaius caMOCTOATEIbHONU PabOThl 00yUYaIOITUXCS

CamocrosiTenpbHasi paboTa CTyJeHTa — OoO0s3aTelibHasi 4acTh 00pa3oBaTENIbHOTO Tpoliecca,
HarpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K MPO(GECCHOHATILHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIET0 00pa30BaTEIBHOTO MapIIpyTa U MPOPEeCCHOHATBHOMN Kapbephl.

CamocrodarenbHas paboTa 00y4aroUIMXcs MO TUCIUILIMHE OPraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL.

AynutopHas camocTosiTelIbHasg paboTa 0OydaromMXCsl MO AMCLUMILIMHE BBIMOJHSAETCS Ha
y4eOHBIX 3aHATHSX IO/ PYKOBOJCTBOM TMpENoAaBaTeNis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNlbHas paboTa 00y4aroImuXcsi BXOJUT B 001uil 00beM BpEMEHH, OTBEAEHHOTO YUeOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BreaynuropHas camoctosaTenbHas paboTa 00ydaromuxcs — IulaHupyeMas ydeOHasi, HayqHo-
UCCIeIoBaTebCKast, pakTuyeckast paboTa o0yyaromuxcs, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
0 3aJIaHUI0 M TIPH METOANYECKOM PYKOBOJICTBE INPETOAaBaTesi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTHsl, paCUCaHuEeM YUeOHBIX 3aHATUI HE PETJIaMEHTHUPYETCS.

BueayauropHas camocTosiTenbHast paboTa 00y4aronuxcsi BKIII0YaeT B ceOs:

MOATOTOBKY K 3aIIUTE JTaOOPaTOPHBIX padoT;

IIOATOTOBKA K 3K3aMCHY,

HU3YYCHUE TCOPETHUYCCKOI0 MW IMPAKTUYCCKOro Marcprajia 10 PEKOMCHIOBAHHBIM

HCTOYHHUKAM;
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- BBINOJIHEHUE JTa0OpaTOPHBIX PadoT;

- MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIlMH B TEUCHHE CEMECTPA.

CamocrositenbHas pabora 0OydaroIUMXCS C ydyacTHEM IperoAaBaTelsl MpeayCMaTpUBacT
IPOBEJCHUEM KOHCYJIbTAIINH TIepe]] 3a4ETOM.

3.5. IIpuMeHeHHE >JIEKTPOHHOTO 00YUEHHUs, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipu peanuzanuu nporpamMmbl y4eOHOW JUCHMIUIMHBI 3JEKTPOHHOE OO0y4YeHHe |
JUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUU HE IIPUMEHSIOTCS.



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 Ioka3aTenn ypoBHs c()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU
KOMIIeTeHIuu(-i) 0aJ110B cucreme npogeccHOHATLHOT(-bIX)
B 100-6abHOi 10 pe3yJabTaTam KoMmeTeHUMH(-i)
cucreme TeKyuien u [K-2:
10 pe3yJIbTaTaM MPOMEKYTOYH O NI-T11IK-2.3
TeKyled u arrecTanun
MPOMEKYTOYHOI IK-5
aTrecTaluu WJI-TTIK-5.1
NI-TIK-5.2
WA-TK-5.3
BBICOKUH OTJIMYHO OO6yuaromuiics:
—  MOJXeT pa3pabaThIBaTh M IPUMEHATH CJIOXKHBIE aJITOPUTMBI TapaJIeIbHOW 00pabOTKH OOIBITUX
JTAHHBIX;
—  MOXET aJanTHPOBaTh U MCIOIH30BATh CTATUCTUIECKUE METOIBI 00paOOTKH OONBIINX JaHHBIX;
—  MOXKET HACTPaWBaTh U HCIOJIH30BaTh CTONOIOBEIX b/l it XpaHeHHs1 OONBIINX TaHHBIX;
—  MOXXET HaCTpauBaTh U HCIOJB30BaTh IrpadoBeix B/I 11t xpaHeHus OONBIINX JaHHBIX;
—  C IOMOIIBIO BHYTpEeHHETO auanekta SQL MOXeT BBIIBIATE CIOKHBIE CTATHCTUIECKIE 3aBUCHMOCTH B
OOJIBIINX JAHHEIX;
—  MOXKET HarJBITHO BH3YAIN3UPOBATh O0JbIINE JaHHBIE ¢ moMotibko [10.
MOBBIICHHBIN XOpouIo OOyyatomuiics:
- MOJKET MNPUMCHATDH CJIO0XHBIC aJITOPUTMBI napanneanoix'I 06pa6OTKI/I 6OHLH_II/IX JaHHBIX,
—  MOJXET HCTOJNB30BaTh CTATHCTHUECKIE METOIBI 00pabOTKU OONBININX JaHHBIX;
—  MOJXET HMCIONB30BaTh CTONONOBRIX bJI A1t XpaHeHus: OONbIINX JaHHBIX;
—  MOXET HCIIONB30BaTh rpadoBbIX bJI 11 XpaneHust OONBIINX JaHHBIX;
- C IOMOIIBIO BHYTPEHHETO JHUAJICKTa SQL MOJXKET BBIBJIIAATE CTATUCTUHYCCKHUE 3aBUCUMOCTHU B 6OJ'II)IHI/IX
JAHHBIX;
—  MOJET BU3YaJIHM3UPOBaTh 0OJIbIINe TaHHbBIE ¢ oMotk [10.
0a30BbIil YIOBJIETBOPUTEIBHO Ob6yuaromuifcs:




MOJKET HCIIOJIb30BaTh aJITOPUTMBI apalieNIbHOM 00pabOTKH OOJIBIINX JaHHBIX;

MOJKET MCIIOJIb30BaTh Pl CTATHCTUYECKUX METOJIOB 0OpabOTKHM OOJBIIHNX TaHHBIX;

MOJKET HCIIOJIb30BaTh HEKOTOPBIE cToNOI0BbIe B/] 17st XpaHeHus OONbIINX TaHHBIX;

MOJKET HCIIOJIb30BaTh HEKOTOpHhIe TpadoBbic bJ] st xpaneHus OONBIIAX TaHHBIX;

C IIOMOIIBI0 BHYTPEHHETO nuasiekta SQL MOXKET BBISBIISTH MIPOCThIE CTATUCTUYECKUE 3aBUCUMOCTH B
OOMIBIINX JAHHBIX;

MOJXKET ISMOHCTPHPOBATH OOJIbIINE JaHHBIE ¢ ToMombio [10.

HU3KUN

HEYAOBJICTBOPUTCIBHO

OO0yuaromuiics:

HE MOKET HCIIOJIF30BATh CJIOKHBIE aJITOPUTMBI MTapaJuIeIbHON 00pabOoTKH OONIBIINX JaHHBIX;
HE MOXET UCIOJIb30BaATh CTATUCTHYECKUE METOIbI 00PaOOTKH OOJBIINX JAaHHBIX;

HE MOKET UCTIONIb30BaTh CTONOMOBEIX BJI 1yt XpaHeHus OONBIINX JaHHBIX;

HE MOXET UCIOJIb30BaTh ITpadoBbix b/l 11 xpaneHus 00JIbIINX JaHHBIX;

C MOMOIIBIO BHYTPEHHETO Auanekta SQL He MOXKET BBISBIATh CTATUCTHIECKUE 3aBUCHMOCTH B
OOJIBIINX JAaHHEIX;

HC MOXET BU3YAJIM3UPOBATH OOJIBIIIHE JaHHBIC C TIOMOIIBIO I10.

5.

OIIEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPO.JIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM
ATTECTALUHU, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYYAIOIIUXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENILHOM paboThl 00yYaroOmMXCsl, TEKYIIEro KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHON JUCIUIITNHE
(TexHONOrMM OONBIINX JAHHBIX) MPOBEPSIETCS YPOBCHb C(HOPMHUPOBAHHOCTH Y OOYYAFOUIMXCS KOMIIETCHIMH M 3aIllTAHUPOBAaHHBIX PE3yJbTATOB
00y4eHHs 10 JUCHIUIUINHE, YKa3aHHBIX B pa3Jiesie 2 HaCTOSIIEH IPOrpaMMBl.

5.1. ®opMbl TEKYIIEr0 KOHTPOJISI yCIEBAEMOCTH, MPUMEPHI TUMOBBIX 33/ IaHUM:
Ne i DopMBbI TEKYIIET0 KOHTPOJISI IIpumMepbl THNIOBBIX 3aaAHU
Pazpen | | JlaGopaTopHbie paGoOThI JlaGopaTopHbie paboThI

1. COop maHHBIX C yAAIEHHOTO pecypcea.

2. PaciozHaBaHue 1 HOpMaIH3alus COOPaHHBIX PaHee JaHHBIX.

3. C nomorpto OpenMP pasbeliTe mony4eHHbIC JaHHBIC HA 33JaHHOE MHOKECTBO KOP3HH.

4. Ha 6a3e texnonorun MPI| BEIIOJTHHUTE COPTUPOBKY MOIYYEHHBIX KOP3UH CIUSIHUEM.

5. Coxpanure codpanssie B 3a1anuu 2 nannsie B b1 Clickhouse.

6. C nmomormsto BJ] Clickhouse pas6eiite naHHbIe Ha 3aJaHHOE MHOXKECTBO KOp3uH. CpaBHUTE
OBICTPOACHCTBHE C 3aJlaHUEM 3.

7. CobepuTe JaHHBIC M3 COLMAIBHON CETH 0 YYACTHUKAM ONPENICNIEHHBIX OTKPBITHIX IPYIIII.




Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpumepbl THNOBBIX 3a1aAHUM
8. IIpoananu3upyiiTe JaHHBIC TOJyYEHHbIC B 3a1aHuu 7 ¢ moMoiibio bJ] neodj u s3eika Cipher. Haiiaure
pazuyc ¥ JuaMeTp ToIyduBIIerocs rpaga.
9. Orobpa3ute naHHBIE TOTYYCHHBIE B 3a1aHnd 6 U B 3afanuu 8 B cucteMe Datalens.
5.2. Kpurepuu, mIKagbpl OLIECHUBAHUA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
HanmenoBaHue
OLICHOYHOI'0 IIxanel oneHUBaHUS
cpencrba Kputepun onennBanus
(KOHTPOJILHO-
100-6anapHas [aTubasIbHas
OLCHOMHOTO CuUCTeMa cucremMa
MepOoNnpUATHS)
JlaGoparopubie paGors | Pa00Ta BhinonHeHa noiHocTh0. Her ommbok B nporpamme. BosmoxkHO Hamine 5

HEOOIBIIOT0 OTKJIOHEHHS OT OKHIACMOTO PE3yJbTaTa, He SBISIONINECS CISICTBHEM

HE3HAHUS WM HEMOHUMAaHUs yaeOHOTo MaTepraia. OOyJaromuiicst ToKasan MOJHBIH

00beM 3HaHMH, YMEHHI B OCBOCHHH, NPOUAEHHBIX TEM M IPUMEHEHHE UX Ha TPAKTHKE.

Pabora BeITOTHEHA TIOTHOCTHIO, HO IPUMEHEH Hed(EKTUBHBIN METO/| PEIICHUS. 4

Jonyniena ofHa ommOKa WK JBa-TPU HEAOUETA.

JomnyiieHs! 6ojiee 0HO# OMMOKY WK 00Jiee ABYX-TPEX HETOUETOB. 3

Jonymienst rpyObie omuOku. PaboTa BEINOIHEHA HE TOTHOCTHIO 2

5.3.

[IpomexyTouHas arrecTamnus:

DopMa IPOMEKYTOYHOM

aTTecTaluu

TunoBbie KOHTPOJBHBIC 3aITaHUS] U UHBIC MATCPHAJIBI
AJISI TIPOBEACHUS l'lpOMe?KyTO'-IHOﬁ arreCTalmum:

DK3aMeH

buner 1

Bonpoc 1. Crioco6bl ycTaHOBKHM KOJIMYECTBa MOTOKa B Oubnnorexke OpenMP.
Bormpoc 2. Cratuctuueckue arperarisie ¢pyukimuu B CYBJ] Clickhouse.
Bormpoc 3. 3ampoc B TectoByto BJ] Clickhouse.

Borpoc 4. 3anpoc B tectoByto B/ Neo4j.




5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTAlMN YYEOHON AUCIMILIUHBI:

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

ka1 olleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnoannnLHas
cHucTEMA

DK3aMeH B YCTHOH (opme 1o Omieram

OO0yyvaromuiics:

—  JIEMOHCTPHUpYET 3HaHUs, OTINYAIOIINECS [ITyOUHOH 1
COJIEPKATENBHOCTBIO, 1A€T MOJIHBIN HCUEPIIBIBAIOIINI OTBET, KaK Ha
OCHOBHBIE BOTIPOCHI OWieTa, TaK M Ha JOTOJHHUTEIBHBIE;

—  cBOOOAHO BJaJ€eT HAYYHBIMU MMOHITUSMH, BEAET TUAJIOT U BCTYHAeT B
Hay4YHYIO IUCKYCCHIO;

- CIOCOOCH K MHTETPAIMY 3HAHUM 10 ONPEICICHHON TeMe,
CTPYKTYpPHUPOBaHHUIO OTBETA, K aHAIHU3Y MOJIOKEHUH CYILECTBYIOIINX
TEOpHiA, HAyYHBIX IIKOJI, HAIIPABJICHUH 110 BOIPOCY OMIIEeTa;

—  JIOTMYHO U JI0KA3aTEeNbHO PACKPBIBAECT MPOOIEMY, IPEATI0KEHHYIO B
ounere;

—  cBOOOJHO BBHITOJIHSIET MPAKTHUECKUE 3aJaHUs TIOBBIIEHHON
CJI0KHOCTH, IPEYCMOTPEHHBIE IPOTPAMMOM, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH U JIOTIONIHUTEIILHON JTUTEPATyPOH.

OtBeT He COJEePKUT (PAKTUIECKUX OMHOOK U XapaKTepU3yeTcs TITyOnHOH,
[TOJIHOTOH, YBEPEHHOCTBIO CYKICHUH, MITFOCTPUPYETCS IPUMEPaMH, B TOM
YHcIe U3 COOCTBEHHOM MTPAKTUKH.

5

OO0yyaroruiics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HAHUE Y4EeOHOro MaTepuaia, HO JOIyCKaeT
HECYIIECTBEHHBIC (haKTHUECKHE OIIMOKHU, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSITENBHO, OJ1arogapsi HaBOASIIEMY BOIIPOCY;

—  HEJOCTaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OMIIeTa;
—  HEJOCTaTOYHO JIOTHYHO OCTPOCHO M3JI0KEHUE BOIIPOCa;

—  YCIICUIHO BHITIOJIHSET MPEAYCMOTPEHHBIE B IPOrpaMMe MPaKTUIECKUE
3aJaHMs CpeIHEH CII0)KHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOM JINTEPaTypoi,
—  JE€MOHCTPHPYET, B IIeJIOM, CHCTEMHBIH TOAXO0 K PELICHUIO
MPAKTUIECKUX 33]1a4, K CAMOCTOSITEIIbHOMY TTOTIOJIHEHHIO U OOHOBJICHHIO
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajasl onleHUBAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

3HAaHWHU B X0/e AaibHelmel yaeOHoi paboTh! i podecCHOHATBHON
JESTSILHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, COJIEpP)KaHUE OUiieTa, UMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOTIOJHUTEIBHBIC BOITPOCHI.

OO0yyvarommiics:

—  IOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCSA TOBEPXHOCTHOCTHIO M MAJION COAEPKATEeIbHOCTHIO, TOMYCKaeT
(hakTHyeckue rpyOble OMIMOKY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIMITBL, O0bSICHUTD
(akThl, HapyILIEHAa JOTHKA U3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD
MIpeCTaBIsIEMOT0 MaTepHaa, PeICTaBICHNs O MEXIPEAMETHBIX CBA3AX
cia0bIe;

- CIIPaBJISICTCA C BBIIIOJIHCHUCM ITPAKTUYCCKUX 3aﬂaHHﬁ,
NpeayCMOTPEHHBIX POTPaMMOii, 3HAKOM C OCHOBHOM JIUTEPATYPOH,
PEKOMEHIOBAaHHOW IPOrpaMMOH, OMYCKAeT MOTPEIIHOCTH U OLIMOKH MPH
TEOPETUUECKUX OTBETAX M B XOJIE MPAKTHIECKOI PadOTHI.

Conepxanue Owiera packpbITo ciabo, UMEIOTCSI HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U AOTIOJHUTENIbHbBIE BOIPOCH OMJIETa, OTBET HOCHUT
PENpPOAYKTUBHBINH XapakTep. HeyBepeHHO, ¢ OOIBbIINMU 3aTPyTHEHUAMU
pemacT MPAKTUYCCKHUC 3a1a4u W HE CIIPABIIACTCA C HUMU
CaMOCTOSITEIBHO.

Oo6yuaromuiics, 00HapyXHUBaET CyIIECTBEHHBIE TPOOEIBI B 3HAHMSX
OCHOBHOT'0 y4eOHOT0 MaTepuana, JIoMycKaeT MPUHIUITHATBHBIE OTHOKH B
BBIIOJIHEHUH TIPETyCMOTPEHHBIX IPOrPaMMO MIPAKTUUECKUX 3aAaHUi.

Ha Gonbiryro 4acTh 1OMOJHUTENBHBIX BOIPOCOB 110 COJCPKAHUIO SK3aMeHa
3aTpyIHSETCS aTh OTBET WM HE TAET BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCLMILIMHE BBICTABIISETCS 00yUaronieMycs ¢ y4ETOM Pe3yJIbTaTOB TEKYLIEeH U
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Texymuil KOHTPOJIb:

- 1a00paTOpHbIE PAOOTHI 2-—
[TpomMesxyTOouHast aTTECTALMS 2
(Ok3amen)

Hroro 3a nucuMnjinny
OKk3ameH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmuzanmss mporpammbl IpeycMaTpHBaeT MCIOIB30BaHHE B IpoIecce OOy4eHHs
CIIEIYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHHA:

- NPOEKTHAsl eITEILHOCTD;

- NPOBECHNE HHTEPAKTUBHBIX JICKIIUIA;

- TPYTIIOBBIX TUCKYCCHIA;

- MOUCK 1 00paboTKa HH(OpPMAIIMHU C UCTIONIL30BaHUEM CeTH MHTEepHET;

- JIMCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH,

- UCIIOJIb30BAHUE Ha JICKIIMOHHBIX 3aHATUSIX BHICOMATEPUAIIOB U HATIISTHBIX TIOCOOHH;

- o0y4yeHHe B COTpYAHUYECTBE (KOMaH IHas, IpyMnIoBas padboTa).

7. INPAKTUYECKASA NIOATI'OTOBKA

[IpakTudeckasi MOATOTOBKA B paMKax y4eOHOU JUCIHMILTUHBI PeaTnu3yeTcsl IpH MPOBEICHUH
1ab0opaTOPHBIX PadoOT.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbs

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHJIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(epeHInanud U UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENbHBIX HHIWBUIYATbHBIX KOHCYIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIpoCaM MU MNPAKTHYECKUM 3aHATUAM, OKA3aHUC IMMOMOIIM IPU IMOATOTOBKE K HpOMe}KYTO‘-IHOﬁ
aTTeCTallUU.

[Ipn HeobxoaumocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrnieueHns 00pa30BaTEeIHLHOTO MpoIlecca JTUIaM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS, B
TOM YHUCJIC IJIsI TUCTAHIITMOHHOI'O 06yqu1/I${.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTABIAIOTCS B  ¢dopMax,
JOCTYIHBIX JJIA U3Y4YCHUA CTYACHTAaMHU C 0COOBIMU O6pa3OBaTeJ'II)HI)IMI/I HOTpe6HOCT5[MI/I C y‘—IéTOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

21.]'[5[ MOATOTOBKHM K OTBETY Ha MPAKTHUYCCKOM 3aHATHUHU, CTyACHTaM C OIpaHWYCHHBIMU
BO3MOXHOCTAMHU 300POBbA CPCAHCC BpCMs YBCIMYUBACTCA MO CPABHCHHUIO CO CPCAHHUM BPECMCHCM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

I[HSI CTYACHTOB C HHBAJIMJHOCTBHIO WJIK C OTPAHNYCHHBIMH BO3MOKHOCTSAMU 31J0POBbs (bopMa
NPOBE/ICHUS TEKYIIEH U TIPOMEXYTOYHON aTTECTAIIMN YCTaHABIMBACTCS C YIETOM WHAUBUTYaTbHBIX
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MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TeCTUPOBAHUS H T.IL.).

[IpomexyTouHas arrecTanus Mo AUCLUUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TaloB B
dopMe pyOEKHOTO KOHTPOJSI MO 3aBEPIICHHIO HM3YYCHHUS OTACTBHBIX TEM IUCHUIUIMHEBL [Ipu
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISETCS JOMOJHUTEIbHOE BpeMs Uil MOJArOTOBKM OTBETa Ha
3a4€TE UM DK3aMEHE.

Jlis ocyliecTBICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXYTOUHOU
aTTecTaliud OOyYaloluXcs CO3MAI0TCS, MPU HEO0OXOIUMOCTH, (OHIBI OIICHOYHBIX CPEJNCTB,
aJanTUPOBAHHbIE JJIS JTUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOLINE OLIEHUTh
JOCTHIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BAaTENbHOW MPOTpaMMe pPe3yJIbTaTOB
o0y4eHHs U YpPOBEHb CPOPMHUPOBAHHOCTU BCEX KOMIIETEHIMH, 3asBIECHHBIX B 00pa30BaTEIbHOMN
nmporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MaTepI/Ia.HI)HO-T€XHI/I‘-IeCKO€ obecnieueHue JUCHUIIJIMHBI ITPU O6y‘-IeHI/II/I C HCIIOJB30BaHHUECM
TpaAUIIUOHHBIX TEXHOJOr Ui O6y‘lCHI/I${.

HaumenoBaHue yueOHBIX ayIUTOPHIA,
JadopaTopuii, MaCTEpPCKUX, OUOJINOTEK,
CIIOPT32J10B, MOMeEIIeHU 151 XPAHEHHS H
NPoPUIAKTHYECKOr0 00CTyKUBAHNS YUeOHOT O
000py10BaHus U T.II.

119071, r. MockBa, Mauabiii Kanyxckuii nepeyJiok, 10M 2, crpoenue 6
ayIUTOPUHU JUIsl NPOBEACHUS 3aHATUI KOMIUJIEKT yueOHoii Mebenu,

OcHaméHHOCTh YUeOHBIX ayIUTOPHIA, 1a0opaTopuii,
MAaCTEepPCKHX, 0H0JIMOTEK, CHOPTUBHBIX 32JI0B,
TMOMeIIeHUH 1JI51 XPaHEeHUs U NPO(PUIAKTHYECKOT 0
o0caTy’KMBaHUS y4eOHOT0 000pPYAOBAaHHS M T.II.

JICKAOHHOI'O THIIa TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIs
MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
ayJIUTOPHUU:

— HOYTOYK;

— TPOEKTOD;

— TPOEKIMOHHBIN 3KpaH.

ayJUTOPUH ISl IPOBEJCHUS MPAKTHYECKUX KOMIUIEKT yueOHO# Mebeny,

3aHATHH, IPYTIIIOBBIX U MHIAUBUAYAJIbHBIX TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIIIs
KOHCYJBTAIlM/, TEKYIIET0 KOHTPOJIS U

5 MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
MPOMEKYTOUYHOHN aTTecTallun

ayAUTOPUU:

— HOYTOYK;

— TIPOEKTOP;

— TNPOEKLHUOHHBIA IKpaH;

— TepCOHANbHBIE KOMIIBIOTEPHI JUIsl 00yYarOmuXCsl.

Iomemenusi A1 CAMOCTOSITEIbHOM PaGoThI OcHALEHHOCTH MOMeLIEeHHN I 1JIsl CAMOCTOSITeIbHOM
ol0yyaommxcs pa6oThI 00y4arommMxcst
YUTAIBHBIN 331 OHOIHOTCKH — KOMIIBIOTEpHAs TEXHUKA;

— TIOAKIIFOYCHHUEC K CCTHU I/IHTepHCT.
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10. YYEBHO-METOJNYECKOE N THOOPMALIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITIUMHBI
T A— Anpec caiita 9bC KosimdecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuk, YII, HN3nareabcTBO 9
n/n MIT u 1p.) H3TaHUS (3anonnsaemcs 0,11 U30aHUIL 8 OuodmoTeKe
) 2/1eKMPOHHOM 8uU0e) YHusepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 Kocriok A. 1. Opranuzaius 00JaYHbIX 1 VII 0oy 2018 https://znanium.com/catalog/docu | -
GRID Bpruncienuii ment?id=343850
2 ®enotos U. E. [MapamnensHoe II1 COJIOH-IIpecc 2020 https://znanium.com/catalog/docu
porpaMMupoBanue. Mogenu ment?id=392257
U IpUEMBI
3 JIynuu C. A., TeXHOIOTUH MapaLICIEHOTO Vi1 N1 ®OPYM 2021 https://znanium.com/catalog/docu
IMoceinkua M. A. pOrpaMMHPOBAHHS ment?id=367811
10.2 JononHuTenbHAs IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIEC U3IAHUS
1 JIeckogern 1O., Amnanus OoINBIINX HaOOPOB 111 JMK TIlpecc 2016 https://znanium.com/catalog/docu | -
Pamxapaman A., JTAHHBIX ment?id=341090
Yabman /1.
2 Amrep 10O. I1,, CraTucTryeckoe yrnpaBjieHre VII W HUTY «MHUCuC» | 2016 https://znanium.com/catalog/docu | -
Uepnsbix E. A. nporeccamu. « TexHomoruu ment?id=371023
OOJIBIINX JaHHBIX)
3 Kapay X., N3yuaem Spark: II1 JMK Tlpecc 2015 https://znanium.com/catalog/docu | -
Kousuncku 3., MOJIHUEHOCHBIN aHaJIN3 ment?id=341195
Bennenn I1., JAHHBIX
3axapus M.

10.3 MeToanueckre Matepraisl (yKa3aHUs, PEKOMEHIAINY TI0 OCBOSHUIO JUCIUIUIMHEL aBTOpoB PI'Y um. A. H. Koceirnaa)



https://znanium.com/catalog/document?id=343850
https://znanium.com/catalog/document?id=343850
https://znanium.com/catalog/document?id=392257
https://znanium.com/catalog/document?id=392257
https://znanium.com/catalog/document?id=367811
https://znanium.com/catalog/document?id=367811
https://znanium.com/catalog/document?id=341090
https://znanium.com/catalog/document?id=341090
https://znanium.com/catalog/document?id=371023
https://znanium.com/catalog/document?id=371023
https://znanium.com/catalog/document?id=341195
https://znanium.com/catalog/document?id=341195
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npoeccruoHaIbHbIE 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



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://urait.ru/
https://www.polpred.com/
https://rusneb.ru/
https://www.elibrary.ru/
https://rd.springer.com/
https://sciencedirect.com/
https://www.scopus.com/
https://www.orbit.com/
https://www.webofscience.com/wos/woscc/basic-search
https://www.ccdc.cam.ac.uk/
https://www.elibrary.ru/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
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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




