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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)
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2 AHHOTAIIUA AMCHUITJINHBI

«AHAJIN3 PACHHPEJAEJIEHHBIX JTAHHBIX»

JlucuuniuHa nmocBsIeHa noaxoaaM U MEeTo/IaM aHajlu3a JaHHBIX (GopMHpYe-
MBIX U XPaHAIIMXCS HA PacHpe/ieNICHHbIX Y3JIaX CBSI3aHHBIX MEXAY CO0O0Il BhIUMC-
JIMTEIBHOW CEThI0. PaccMaTpuBarOTCA M CPABHUBAIOTCS JIBA OCHOBHBIX ITOJXOJIOB:
LEHTPAIN30BaHHbIN aHAJU3, MPEANOIaraloluii IpeIBapUTEIbHbIA COOp JaHHBIX B
eIMHOE XpaHWIHUIIE, U (eepaTUBHBIA aHAIU3, TPEITOJIAratoiil BHITOJHEHUE aHa-
JIM3a HENOCPEICTBEHHO HAa MCTOYHUKAX JAHHBIX, C NMOCIEAYIOIIEH arperaumen pe-
3yJIBTAaTOB. B pamMKax LEHTpaJIN30BaHHOTO aHAJIN3a PACCMaTPUBAIOTCS TPU MOKOJIE-
HUs IIaTHOpM aHalM3a JaHHBIX: XpPaHUIIUIIA JAHHBIX, ~03epa’” JaHHBIX U TOTOKOBAs

00paboTKa TaHHBIX.
SUBJECT SUMMARY

«ANALYSIS OF DISTRIBUTED DATA»

The discipline is devoted to the approaches and methods of analyzing data gen-
erated and stored on distributed nodes interconnected by a computer network. Two
main approaches are considered and compared: centralized analysis, which presup-
poses the preliminary collection of data into a single repository, and federated anal-
ysis, which involves performing analysis directly on data sources, with subsequent
aggregation of the results. Centralized analysis looks at three generations of data

analysis platforms: data warehouses, data lakes, and data streaming.



3 OBIIUE IMOJIOXKXEHUSA
3.1 esn u 321241 QU CHUATIIAHBI
1. VI3ydeHne moaxo/10B U METOJIOB aHaliM3a JaHHBIX, HOPMUPYEMBIX U XPAHSIIIUXCS
Ha paclpeIeICHHBIX Yy3/1aX, CBI3aHHBIX MEXKIY COOOM BBIYMCIUTEIBHOW CEThIO, U

HpI/IO6peT€HI/Ie HAaBBIKOB UCITOJIb30BAaHUS ITOJTYUYCHHBIX 3HAaHUU B HpO(i)eCCHOHaHBHOﬁ

ACATCIBbHOCTH.

2. O3HaKOMUTBCS C MOAXOaMH U MHCTPYMEHTAMHU aHallM3a paclpeiesICHHbIX JaH-
HBIX
O3HAaKOMUTBCS C METOJIAMU U UHCTPYMEHTaMU (eepaTUBHOTO 00y4YEeHHUS

[ToyuuTh HaBBIKM UCIIOJIb30BAHUSI MHCTPYMEHTOB (peAepaTUBHOTO O0yUYEHUs
3. 3HaHME NOAXO0B U METOJ0OB aHAJIN3a PACIIPEICIICHHBIX JaHHBIX

4. YMeHus BBIOUPATh METOMIBI U MHCTPYMEHTHI JUIsl aHAIN3a pacipele]IeHHbIX JaH-

HBIX

5. HaBbIku uCIONb30BaHUSA HHCTPYMEHTOB (heIepaTUBHOTO O0yUYEHUS

3.2 Mecro pucuumianabl B ctpykrype OITOII

JlucuuninyHa u3y4aeTcs Ha OCHOBE 3HAHUH, IOJTyYEHHBIX [TPU OCBOCHHUH POIPAMMBI
OakayiaBpraTa WId ClieluaInuTeTa.

u o0ecrneurBaeT U3yuyeHUE MOCIEAYIONINX TUCIUIUIAH:

1. «AHanuTnyeckue nHHOPMAIITMOHHBIE CUCTEMbBD»

2. «Cemantuueckuii Weby»



3.3 IlepedyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHUS MO AUCHMILIMHE, COOT-

HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon xomnerenumnn/ HaumeHoBaHMe KOMIETEeHIIMM/HHAMKATOPA KOMIIETCHIIUH
HHIHKATOPA
KOMIIeTEeHM U

IIK-12 CrniocoOeH pa3pabaTbiBaTh U IPUMEHATH METO/IbI U AJITOPUTMbI MAILIMHHOTO
oOy4eHwUs JUIsl pelIeHus 3aa4

IIK-12.1 Cmasum 3a0auu no pazpabomke uiu co8epuleHCmMe08aHUI0 MeMmo008 U di-
20pUMMO8 015l peulenust KOMNieKca 3a0a4 npeoMemHou oonacmu

IIK-12.2 Paspabamveieaem ynuguyuposannvie u 00Ho81AeMblE MEMOOOIO2UU ONUCA-
HUsl, cOOPA U pasmemKu OAHHbBLX, A MAKHCe MeXAHUIMbI KOHMPOJIS 3 COOI0-
OeHuUeM YKA3AHHbIX MemoOo02Ull

3.4 IMacmopt moay.si

JluciuruinHa sBisieTcst 4acThio Moayis “Moayins 17, Moaynbs COCTOUT u3:

Kon Jucuunianna Tun 3ET
1 WNurtepuer Beniei Jucrumnimaa 2
2 Pacnipenenennbie 6a3bl JTaHHBIX Huctunnuna | 2
3 MammHHOe 00ydeHue JlucuurianHa 2
4 Heiiponnslie cetn Hucuunnuna | 2
5 Pa3paboTka npuiioxeHuil B pactpeieieHHON cperne HJucuumnuna | 2
6 AHanu3 pacrpeesieHHbIX JaHHbBIX Hucuurnnuna | 2

[To kaxn0M NUCHUILUIMHE B MOAYJIE IMPOBOIUTCS OTACIbHAS MPOMEKYTOUHAS

arTecTanus, BOIIPOCHI, ITPUMEPHLI OIICHOYHLIX CPCACTB K HEH U (l)opMa IMPOMCIKYTOY-

HOM aTTecTaluy yKazaHa B pabodeil mporpaMme COOTBETCTBYIONICH TUCIIUILIAHEI.




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,

n/n a4 a4 a4 au

1 BBenenue B 1UCHUILIMHY 1 2

2 | Ioxonenus miaTdopM aHaIU3a JAHHBIX. X PAHUIIHUINA JaH- 1 2

HBIX.

3 | HecrpykrypupoBanusie qanubie. O3epa JaHHBIX 2 2

4 | TloToKOBBIC JAaHHBIE 2 1 1

5 | ®eneparuBHOE OOyUYEHHE 2 9 47

Uroro, au 8 9 1 54
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 72/2
4.1.2 Copepxanue
Ne HanmeHnoBaHue TeMbl Conepxanue

n/n JUCIHUILIMHBI

1 | BBeaenue B nMCUMIUIUHY CrpykTrypa, 11eNd, 33J1a4i U COJIEP>KaHHUE TUCHIUTLITUHBI.

2 | Ilokonenus mardgopm aHanu3a | Tpu nmokojeHuUs aTGopM aHaIUu3a pacipeieIeHHbIX JaH-

JAHHBIX. XPAHWINIIA JTaHHBIX. HbiXx. Konnenmwmst Xxpanunuma gaHHbeix. ETL mpomecc.
[TpoGnembl HHTETpaIuU JaHHBIX U3 PACTIPEIACIICHHBIX UC-
TOYHHKOB.
3 | HectpykrypupoBanasle  naH- | HecTpykTypupoBaHHBIE U IOy CTPYKTYpPHUPOBAHHBIC TaH-
Hble. O3epa TaHHBIX Hble. Konuenmus ’o3ep” nanHbix. CpeacTsa pacipeaesieH-
Horo aHanm3a AaHHbIX. KoHnernmus MapReduce. OcHog-
HbIE HHCTPYMEHTBI Paclpe/IeJICHHOTO aHalln3a TaHHBIX.

4 | TloTokoBbIE TaHHBIE [TonsiTre MOTOKOBBIX MaHHBIX. [IpobieMbr 00padoTKH 1MO-
TOKOBBIX JaHHBIX. CBOMCTBA CHCTEM aHAIM3a TTOTOKOBBIX
nauHbIX. JIsmOna-apxurekrypa. Kama-apxurexrypa.

5 | ®deneparuBHOE OOyUueHUE [TpoGnemsbI 1ieHTpanM30BaHHOTO aHaau3a AaHHBIX. Dene-
paruBHOe oOydenue. Buasl cuctem denepatuBHoro oly-
yerus. [IpoOieMbl mocTpoeHus cucteM ¢eaepaTuBHOTO
o0yuenusi. OCHOBHBIC HHCTPYMEHTHI (peepaTuBHOTO 00y-
gyerus. OCHOBHBIE AJITOPUTMEI (PeIePaTUBHOTO 00yUCHUSI.

4.2 Ilepeyennb J1abOpaTOPHBIX PpadoOT

JlaboparopHble paboThI HE MPEAYCMOTPEHBI.
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4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH

HaunMeHoBaHMe NPAaKTHYECKUX 3aHATHI KosmmuecTBo ayn. yacos
1. I3yyeHne HHCTPYMEHTOB (eIepaTUBHOIO 00yUYeHHUs 9
Hroro ?

4.4 KypcoBoe npoeKTHPOBAHUE

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

4.5 Pedepar

Pedepar ne nmpenycmotrpeH.

4.6 HWNuauBuayajJbHOe JOMAaIHee 3aJaHUE

NunuBryansHOE TOMAIIHEE 3aJaHUE HE TPEAYCMOTPEHO.

4.7 Jdoxaan

TeMbl AJ151 TOATOTOBKY IOKJIA/I0B:

1.TensorFlow Federated (TFF) from Google Inc (USA)

2.Federated Al Technology Enabler (FATE) from Webank’s Al department (China)
3.Paddle Federated Learning (PFL) from Baidu (China)

4.FedML

5.PySyft from open community OpenMined

6.FEDn 0.2.3 from Scaleout Systems (Sweden)

7.Nvidia Clara Train SDK (3.1) from Nvidia (USA)

8.IBM FL (1.0.3) from IBM (USA)

9.Flower framework

10.Fedlearner https://github.com/bytedance/fedlearner.
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https://github.com/bytedance/fedlearner

11.Sherpa.ai Federated Learning and Differential Privacy Framework
12.HP Swarm learning

Ilnan nokJIajga Mo BHINOJHEHHIO AHAJTHU3A TAaHHBIX:

1. [Toaxoas! K aHATTM3Y BEIOPAHHBIX TAHHBIX ;

2. Pesynbrarel aHaM3a TaHHBIX.

Pe3yabrarsl BeinoJiHeHHs1 padoThi: [[pe3eHTanus u oTuer.

4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe ofecneyeHne CaMoCTOATeIbHOM pa-

00ThbI

N3ydenne TUCIUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHOM pabOTOM CTYy/IeH-
TOB C PEKOMEH/IOBAaHHBIMM IPETNOAABATENIEM JIUTEPATYPHBIMU UCTOYHUKAMH U WH-

dbopmMaIOHHBIMU
pecypcamu cetu IHTEpHET.

[ImaHnpoBaHME BpEMEHN U1 N3YYECHUS JUCLUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoja o0yuyeHus, peaycMaTpuBast IpH ITOM PErYISIPHOE TOBTOPEHUE MTPOHIEHHO-
ro marepuana. OO0y4arommMcsi, B paMKax BHEAyAUTOPHON CaMOCTOSTENbHON pado-
Thbl, HEOOXOJIUMO PETYJSPHO JIOMOJIHATH CBEACHUSIMU U3 JINTEPATYPHBIX HCTOUHUKOB
Marepuall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JIEKUMX. [Ipy1 3TOM Ha OCHOBE M3y4eHUS pe-
KOMEH/I0BAHHOW JIMTEPATYPHI LIEJIECOO00PA3HO COCTABUTh KOHCIIEKT OCHOBHBIX MOJIO-
KEHHM, TEPMUHOB U ONIpeAeNICHUH, HEOOXOANUMBIX JIJIi OCBOCHHUSI Pa3IeiOB yueOHOM

JUCHHUITIINHBI.

Ocoboe MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 (opM 00ydeHUs

¥ KOHTPOJISI CaMOCTOsTeNbHOM paboThl. KoHCcynpTHpoBaHue npenmonaraer 0coObM



00pa3oM OpraHM30BaHHOE B3aMMOJICHCTBUE MEXAY IIPETOIABATEIEM U CTYACHTAMH,

IIpU 3TOM MPCAIIoIaracTcs, Y10 KOHCYJIbTaHT JIMOO0 3HAET TOTOBOE PCHICHUC, KOTOPOC

OH MOKET MpeAncarb KOHCYIbTUPYEMOMY, JTHO0 OH BIIAJIEET CIIOCO0aMU JesTeb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PEIICHUS TPOOIEMBI.

CamocTosTepbHOe HN3YUYCHHUC CTYACHTAMH TCOPCTUYCCKUX OCHOB IHUCHUILIN-

HbI 00eCTIeYeHO HEOOXOMMBIMU YI€OHO METOINYECKUMH MaTepraiaMu (yIeOHUKH,

OHJIAWH-BEPCHUS

Kypca), BBIITIOJIHCHHBIMH B IICYATHOM WJIH 3JICKTPOHHOM BHC.

Texymas CPC IIpumepHas
TPY10E€MKOCTh, a4

Pabota ¢ neKIMOHHBIM MaTepuajoM, ¢ y4eOHOM JTuTeparypon 5
Omnepexaroniasi caMOCTOsITeNIbHAsA paboTa (M3yueHUue HOBOTO MaTe-

puaza 10 ero U3JI0KeHHUs Ha 3aHATUSIX) 0
CaMoCTOATENIBHOE U3YUEHHE Pa3/A€I0B TUCLUILINHEI 5
BrimonHeHne JOMaNIHUX 33JaHUM, JOMAITHUX KOHTPOJIBHBIX padoT 0
[ToaroroBka K J1aOpaTopHbIM padOTaM, K MPAKTHYECKHUM M CEMH-

HapCKUM 3aHATHIM 0
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
Brinonnenue pacueTHo-rpapuueckux pador 0
BrimotHeHrE KypcOBOTO MPOEKTA MIIH KYPCOBOM pabOThI 0
[Touck, u3ydyeHue u npe3eHtanus nHbopMalK 1Mo 3aJaHHOM Mpo-

Oneme, aHAIM3 HAYYHBIX MyOTUKAIMi 110 3aJaHHOHN TeMe 34
Pabora Hax MeXAUCHUTUTMHAPHBIM IPOEKTOM 0
AHanu3 JaHHBIX MO 33JJaHHOU TeMe, BBIIIOJIHEHHE PacueTOB, COCTAB-

JICHHE CXeM U MOojielieii, Ha OCHOBE COOPAaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, UG PepeHINPOBAHHOMY 3aUETY, IK3aAMEHY 10
UTOI'O CPC 54




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 WHuTennexTyanbHbIN aHAIN3 paclpeieeHHbIX JaHHBIX Ha 0a3e 00JauyHbIX BbI- 9
yucnennit [Texct] / [M.C. Kynpusiaos [u ap.], 2011. -147 c.

HononHutenbHas auTepaTrypa

1 [lexanoBckuii, Bnangucnas Bianumuposud . IHTEIEKTyaIbHBIN aHATU3 JTaH- 23
HbIX [Teker] : yue6. mocobue / B. B. Ilexanosckwuii, B. JI. YepToBckoid, 2019. -
S55c.

2 Moctennep, @penepuk. Ananu3 naHHblx U perpeccus [Tekcr] : [B 2 BbIML]. 23

Beim. 2 / nep. ¢ anm. b. JI. Po3oBckoro ; mox pen. u ¢ npenuca. FO. I1. Aanepa,
1982. -235, [2] c.

3 Moctemnep, @penepuk. AHanu3 nanHbix U perpeccus [Tekcr] : [B 2 BbImL]. 24

Bpimn. 1/ nep. ¢ anrn. FO. H. brarosemenckoro ; mon pen. u ¢ npeauca. tO. I1.
Annepa, 1982. -318, [1] c.

5.2 IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANNOHHOM ceTu « UH-

TEPHET», UCIIOJb3YCMbBIX IIPH OCBOCHHH NUCHUIIJTUHBI

Ne ni/n DJIeKTPOHHBII ajpec

1 DATA SCIENCE. ®enepartuBHoe oOyuenwue.https://datascience.eu/ru/%D0%BC%D
0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%BS5-%D0%BE%D0%
B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/%D1%84%D0%B5%

D0%B4%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%

BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%
D0%BS5/

5.3 Anpec caiita kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=7520
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https://datascience.eu/ru/%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/
https://datascience.eu/ru/%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/
https://datascience.eu/ru/%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/
https://datascience.eu/ru/%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/
https://datascience.eu/ru/%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/
https://datascience.eu/ru/%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/
https://vec.etu.ru/moodle/course/view.php?id=7520

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

JIJIsl TUCUUIUTMHBI « AHAJIM3 pacTpeleICHHBIX JaHHBIX» (OPMON MpPOMExKY-
TOYHOU artecTanuu sBiasgeTcsa audd. 3ader. OneHNBaHNE KaueCTBa OCBOCHUSI JIHC-

IMUIIIIMHBI IIPOU3BOAUTCA C UCITIOJIB30BAHHUCM peﬁTHHFOBOﬁ CHUCTCMBI.

JAuddepenuupoBaHHbIi 3a4eT

Ouenka KosuvectBo Onucanue
0aJ10B
HeynosneTrBoputensHo 0-51 TEOPETUUYECKOE COAEP)KAHUE Kypca HE OCBOEHO,

HEO0OXOIMMbIC TTPAKTUYCCKA HABBIKK U YMEHUS
He c()OPMHUPOBAHBI, BHIIOJTHEHHbIE YUeOHBIE 3a-
JaHusl cofepXar rpyOble OIIMOKH, JOMOJTHH-
TeJbHAsl CAMOCTOSATEIbHAS paboTa Hall KypcoM
HE NpPUBEIET K CYLIECTBEHHOMY IOBBIIICHUIO
KadecTBa BBIMIOJTHCHUS yUCOHBIX 3aIaHUH

VY1oBIIETBOPUTENBHO 52-67 TEOPETUUECKOE COZIEpP’)KaHNE Kypca OCBOEHO Ya-
CTHUYHO, HO IPOOEBl HE HOCST CYLIECTBEHHO-
ro XapaxkTepa, He0OX0IMMbIe MPaKTUUECKHE Ha-
BBIKM U YMEHUS pabOThl C OCBOEHHBIM MaTepu-
aJIoM B OCHOBHOM C(OpPMHUPOBaHBI, OONBIINH-
CTBO IPEAyCMOTPEHHBIX IPOrpaMMOii 00yueHus
y4eOHBIX 3aJaHUM BBINOJIHEHO, HEKOTOpBIE U3
BBINOJTHEHHBIX 33/1aHUI COJepKAT OIINOKU

Xopotio 68 — 84 TEOPETHUECKOE COAEpKAHUE Kypca OCBOECHO
MOJTHOCTBIO, 0€3 MPoOeNoB, HEKOTOPHIC PAKTH-
YeCKHE HABBIKHM H YMEHHS C(DOPMHUPOBAHBI HEI0-
CTaTOYHO, BCE MPETYyCMOTPEHHBIC TIPOTPaMMON
00ydeHust yueOHbIC 3a/1aHUS BBITTOJIHCHBI, Kaue-
CTBO BBITIOJTHEHHS HU OIHOTO M3 HUX HE OIIeHe-
HO MUHUMAJIbHBIM YHUCIIOM 0alljioB, HEKOTOPHIE
BU/JIbI 3aJTAaHUI BBITTOTHEHBI C OIIHOKaMU

OtnuyHO 85 —-100 TEOPETUUYECKOE COMIEP)KAHUE Kypca OCBOEHO
MOJHOCTBIO, 0e3 MpoOeIoB, HEOOXOAMMBIE ITPaK-
TUYECKHE HABBIKM M YMEHHS C()OPMHUPOBAHBI,
BCE TIPEyCMOTPEHHBIC MTPOrPaMMOI 00ydeHUs
y'-IC6HI)I€ 3aaHuA BBIIIOJIHEHBI, KAYECTBO UX BbI-
MOJHEHHS OIICHEHO KOJINYECTBOM OaioB, OIu3-
KUM K MaKCUMaJIbHOMY
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OcobGeHHoCTH 1O0MyCKA

Jonyck k tuddpepeHunpoBaHHOMY 3aueTy -CyMMa 0aJijioB HE MeHee 51 6amios

0 BCEM BHUJIaM paloT.

6.2 OuneHouHble MAaTEPUAJIBI JJI NIPOBEEHUS TEKYIEro KOHTPOJISI M IPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

Bonpocs! k tudg.3auery

Ne i/ Onucanue
1 [Toxonenus mardopm aHanu3a JTaHHBIX. XPAHUIUIIA TAHHBIX
2 HectpykryprupoBaHHBIE U TIOJTy CTPYKTYpUPOBAHHBIC JAHHBIC.
3 Konmnenmus MapReduce. OcHOBHBIE HHCTPYMEHTBI PACIpeIeIICHHOTO aHaTN3a JaHHBIX.
4 [TonsiTre MOTOKOBBIX AaHHBIX. [IpobiaemMbl 00pabOTKH MOTOKOBBIX JAHHBIX.
5 [IpoGneMsbl IeHTpaTN30BaHHOTO aHalln3a JaHHbIX. DeepaTuBHOE 00yUYeHHE
6 OcHOBHBIE HHCTPYMEHTHI (heIepaTUBHOTO OOYUEHUSI.
7 OcCHOBHBIE aITOPUTMBI (PeIePaTUBHOTO OOyUEHUSI.

Bech koMmiekT KOHTPOJBbHO-U3MCPUTCIIbHBIX MATCPHUAJIOB IJIA ITPOBCPKU C(i)Op-
MHUPOBAHHOCTH KOMIICTCHIIMN (I/IHI[I/IKaTOpa KOMHCTCHHI/II/I) pasMCIICH B SaKpBITOﬁ

YacCTH I10 aJpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Henensn TeMbI 3aHATHIH

Bua konTposas

10

®enepatuBHOE 00yUeHUE

11

12

IToTokoBBIC TaHHBIC

13

HecrtpykrypupoBanusie qanubie. O3epa JaHHBIX

14

15

16

IToxonenus nnachopM aHaJIu3a JaHHBbIX. XpaHI/IJ'II/IH_Ia JaHHBbIX.

Hoxknan / Ilpesenra-
st

6.4 Meroanka TeKyuero KOHTpoJs

OneHka no JUCHUIUIMHE (POpMHUpPYETCs U3:

—OIICHKY 3a TEOPETUUYECKYI0 4acTh (MakcumyMm 40 0aoB);

—OIICHKY 3a MPAKTUYECKYIO YacTh (Makcumym 60 0assioB).

OreHka 3a TEOPETUYECKYIO YaCTh MOXKET OBITH MOJIy4YCHA:

-3a OTBETHI HAa BOIIPOCHI Ha JIEKIHAX (MakcuMyMm 20 0asuioB);

-3a noksaa (MakcumyM 10 G6amtoB 3a 1 gokman)

-3a TecT (MakcumyM 20 0asioB).

OHGHK& 34 [IPAKTHYCCKYIO YaCTb BLICTABJIACTCA 3a BBIIIOJIHCHHC BaﬂaHI/Iﬁ IIpak-

TUYECKUM 3aHATUSAM U JOKJIaAbl 1O HUM (MakcuMmyM 30 OasuioB 3a 3a/1aHuE).
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmdaecTBo  mocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO npernoaBare’s,
KOMIIBIOTEp WJIH  HOYT-
OyK, IpOEKTOp, 3KpaH,
MapKepHasi I0CKa.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIC

[IpakTyeckue 3aHs-
THA

Aynuropus

KonmuecTtBo 1mocamgodHBIX
MECT — B COOTBETCTBHH C
KOHTHHTEHTOM,  pabouee
MECTO npernoaBare’s,
KOMIIBIOTEp WJIH  HOYT-
Oyk, TPOEKTOp, DKpaH,
MapKepHasi JI0CKa.

1) Windows XP
¥ BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIC

CamocrosiTenbHas pa-
6ora

Ilomemenue miaga ca-
MOCTOSATENFHON pabo-
Ta

OcHallleHo KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MOJKJIFOUeHUs K cetn «MH-
TEpHET» U obecrneueHueM
JocTyna B DJIEKTPOH-
HYIO UHGOPMAIIOHHO-
o0Opa3oBarenbHyl0  Ccpeay
VHUBEPCUTETA.

1) Windows XP
1 BEHIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

N3menenue

Jdara u HOMep MPOTOKOJIA
3acenanusa YMK

ABTOp

HavyaabHuk
OMOJIA

23.12.2021

BHecensl
H3MEHe-

HHUS B
KOMIICTEHT-
HOCTHYIO
MOJCIb
o0OpazoBa-
TEIbHOH
porpam-
MBI, Ha
OCHOBaHHH
nmucbMa Mu-
HOOpHAyKH
Poccun ot
21.12.2021
Ne MH-
5/22720

23.12.2021 r., mpoTokoJ 3a-
cemanusg YMK Ne 9

JIeKaH,
I.TH., JO-
nent, W.N.
Xonon

05.05.2022

[Iporpamma
aKTyajbHa,
U3MEHe-

HUS HE
TpeOyroTCs.

05.05.2023 r., npoTokoJ 3a-
cemanusg YMK Ne 4

JIeKaH,
ITH., JO-
nent, W.N.
Xomong
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