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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocrosiTenbHas paboTa, BKJIFOUasi 4achl HA KOHTPOJIb
(akazeM. yacoB)

Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

3auet (Kypc)

OKTU
ncC

34
51

86
94

180



2 AHHOTAIIUA AMCHUITJINHBI

«bOJIBHIME JAHHBIE»

JlaHHbIN Kypc oOecrneurnBaeT TEOPETUUECKUE U MPAKTHUECKUE 3HAHUS B 00-
JaCTH METO/IOB U UHCTPYMEHTOB paboThl ¢ bonbmmmu ganueimu. [IporpamMmma kyp-
ca BKJIIOYAeT B ce0s M3yueHHE MOHATHUA bonbmmx gaHHBIX, 0COOCHHOCTEH pado-
Thl C HUMHM M CPEACTB OOCCIEUMBAIOIINX UX MAacIITaOMpyeMbli aHanu3. B pamkax
JTUCIUIUTMHBI PACCMAaTPUBAIOTCSI CPEJICTBA JIJIs1 paOOThI C TAHHBIMU PA3IUYHOTO BU-
Ja: CTPYKTYPUPOBAHHBIMU, MBCEAOCTPYKTYPUPOBAHHBIMU, HE-CTPYKTYPUPOBAHHBI-
MU, TOTOKOBBIMH, PACPEICIICHHBIMU U IpyTUMU. V3ydaroTcst OCHOBHbBIE HapaguTrMbl
pacrpeesieHHOM o0paboTKH JaHHBIX, Takue kak MapReduce, namM0Ona-apXuTekTyphl
U JIpyrHe, a Takke 0COOCHHOCTH METOJIOB aHAJIN3a MIPUMEHAEMbIX K bonbiinM aaH-
HBIM.

PaccMarpuBaroTcst 1 CpaBHUBAIOTCS JIBA OCHOBHBIX MOJIXOA0B: IEHTPATIM30BAHHBIN
aHaJiu3, MpeIoiaratolui mpeaBapruTeIbHbIN COOp JaHHBIX B €JUHOE XPAHWIHIIIE,
U efepaTUBHBIA aHAIN3, TPEATIOIAraloNIiid BEITIOJHEHHE aHaIN3a HETIOCPEICTBECH-
HO Ha MCTOYHMKAX JAaHHBIX, C NOCIEAYIOIIECH arperanuen pesyiasrartoB. B pamkax
[EHTPATN30BaHHOTO aHAJIM3a PACCMaTPHUBAIOTCS TPY MOKOJICHUS TIaTGopM aHATN3a
JAHHBIX: XpaHWJIWIIA JAHHBIX, ~03epa’ TaHHBIX U MIOTOKOBas 00paOdOTKa JaHHBIX.

[IpuoGpeTaroTcs mpakTUUECKHE HABBIKU aHaidu3a bonpiinx naHHbIX. Bee 3aHsaTus

JTUACIUILIMHBI TOAKPEIUIEHBI IIPUMEPAMU.
SUBJECT SUMMARY

«BIG DATA»

This course provides theoretical and practical knowledge in the field of meth-
ods and tools for working with Big Data. The course program includes the study of
the concept of Big Data, the features of working with them and the tools that provide

their scalable analysis. Within the framework of the discipline, tools for working
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with data of various types are considered: structured, pseudo-structured, non-struc-
tured, streaming, distributed, and others. We study the main paradigms of distributed
data processing, such as MapReduce, lambda architectures and others, as well as the
features of analysis methods applied to Big Data.

Two main approaches are considered and compared: centralized analysis, which in-
volves the preliminary collection of data in a single repository, and federated anal-
ysis, which involves performing the analysis directly on data sources, followed by
aggregation of the results. Centralized analysis focuses on three generations of data
analysis platforms: data warehouses, data lakes, and streaming data processing.
Acquire practical skills in Big Data analysis. All lessons of the discipline are sup-

ported by examples.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Lens auctuminHab! -popMUpOBaHUE 3HAHUM, YMEHUH 1 HABBIKOB BJIAJICHUS CPE/I-

CTBaMH U ME€TOAaMH O6pa6OTKI/I 1 aHaiau3a boapimx JaHHBIX.

2. 3agayaMy TMCLMIUIAHBI SBISIOTCS:

-IpUOOpPETEHUE 3HAHUM IO 0a30BBIM METOJAM U allrOpUTMaM 00paOOTKU U aHAIIN3a
Bonpmmx AaHHBIX M UX YCOBEPIIECHCTBOBAHUS [IJIS1 BHIIIOJIHEHUS B MTApaJUIEIbHON U
pacIpeesIeHHON Cpele;

-opMupoOBaHNE YMEHUN U TPAKTUUYECKUX HABBIKOB Pa3pabOTKU aJITOPUTMHUYECKOTO
U IPOrpaMMHOTr0 o0ecrieueHHsI METOJ0B aHan3a bonblInX TaHHBIX;

-OCBOCHHUE HABBIKOB NMPUMEHEHUS] METO/IOB M aJITOPUTMOB aHajan3a OOJBIIMX JIaH-

HBIX.

3. [lonmyuenue 3HaHMii 1o 0a30BBIM METOAAM MOCcTpoeHus miatdhopm bonbimux gan-
HBIX U aJropuT™MaM 0O0pabOTKH U aHanu3a bonblInX JaHHBIX U UX YCOBEPILIEHCTBO-

BaHUS ISl BBITIOJTHEHHUS B TAPAJUIEIbHOM U PACHPEEICHHON Cpeie.

4. ®opMHpPOBAHUE YMEHUHN U TPAKTUUYECKUX HABBIKOB pa3pabOTKH aIrOPUTMHUYECKO-

o 1 IMpOrpaMMHOTO oOecrieueHus MCTOIOB aHaJIn3a bonbmux JaHHBIX.

5. OcBoeHUE HAaBBIKOB INPUMCHCHHUA MCTOAOB U AJITOPUTMOB aHAJIM3a bonpmmx JaH-

HBIX.

3.2 Mecrto mucuumiannabl B cTpykrype OITOII

JlucuuminHa u3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX JIUCITUILIMH YYE€OHOTO TIJIaHa:
1. «Teopust uadopmaruu, JaHHBIC, SHAHUSD)
1 00eCIieynBacT N3yUCHUE MOCIICIYIOMINX TUCITUTIINH

1. «I[Ipon3BoACTBEHHAs TPAKTUKA (TEXHOJIOTHYECKasl (IPOEKTHO-TEXHOIOTHYECKas)



IPaKTHKA)»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH
YK-1 Crnioco0eH oCyIIEeCTBISATh OUCK, KpUTUYECKUI aHaJIN3 U CUHTE3 HH(pOpMa-
WU, IPUMEHATH CHCTEMHBIN TTOIXO] JIJISl PEIICHUS ITOCTABICHHBIX 3a71a4
VK-1.1 Buvinonnsem nouck neobxooumoii ungopmayuu, eé Kpumu4ecKuil aHaiu3 u
0000w aem pe3yrbmamsl AHAAU3A 01 peuleHusi NOCMABLeHHOU 3a0ayu
I1K-6 Crnioco0OeH mpoBOIUTH KOHIENTYalIbHOE, 3CKU3HOE U (PYHKIIMOHAIBHOE IIPO-
€KTUPOBAHUE U MPOTOTUITMPOBAHUE CIIOKHBIX CUCTEM, UX YaCTeH U MOJICH-
cTeM
1IK-6.1 3naem ocrnosHvle Memoobl, NOOX00bl U MEMOOUKU NPOBedeHUss pabom npu

KOryenmyautbHom, 3CKU3HOM U qbyHKI/;uOHCUZbHOM npoeKmupo6aHull CnlooHc-
HbIX cucmem, ux yacmeul u noocucmem

1IK-6.2 Ymeem nposooums xomyenmyanvHoe, 3CKU3HOE U QYHKYUOHANbHOE NPO-
eKmuposanue U npomomunUPOSAHUe CLOHNCHBIX Yel08EeKO-MAUUUHHBIX CU-
cmem, ux yacmeti U HOOCUCEM HA OCHOBE IP2OHOMUUECKUX MPebo8aHull
U uccnedo8aHull

1IK-6.3 Braoeem nagvixamu pabomol ¢ co8pemenHbIMU NPOSPAMMHBIMU NPOOYKMA-
MU 0151 KOHYEeNnmyaibHO20, ICKUZHO20 U DYHKYUOHATILHO2O NPOEKMUPO8a-
HUA U NPOMOMUNUPOBAHUSA




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

0 HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | Beenenue B Kypc 1
2 | Iokonenus miaarhopM JaHHBIX 8 5
3 | Pacnpenenennas o6paboTka JaHHBIX 6 13 15
4 | denepatuBHOE 00yUCHUE 8 13 18
5 | Xpanenue bompmux TaHHBIX 4 10 15
6 | O6paboTKa MOTOKOBBIX JTAHHBIX 2 16
7 | Anroputmsl aHanu3a boiabmMX JaHHBIX 4 15 25
8 | 3axkmroueHue 1 1

Hroro, au 34 51 1 94
N3 HuX ay Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 180/5

4.1.2 Copepxanue

Ne
n/n

HanmeHoBaHue TeMbI
JTACHHUAILIMHEI

Conepxanue

1

BBenenue B kypc

O6mas nH(poOpMalus o0 CTPYKType Kypca, U3y4aeMbIX TeX-
HOJIOTHSAX W METOJaX.

[Toxonenus miathopM JaHHBIX

Tpu mokonenus miardopm bonbmux qaHHBIX: XpaHUIU-
a 1aHHbIX, O3epa gaHHbIX, [loTokoBbie cucTeMbl. OCHOB-
HBIC TIPUHITUIIBI X TIOCTPOCHUS U OTINYHUS APYT OT APYTa.

Pacnipenenennas oOpaboTtka
TaHHBIX

OcHoBHBbIE NTOHATUSA pacnpeneseHHbx cucreM. CAP Teo-
pema. TpeGoBaHus K pacnpeesIeHHbIM CHCTEMaM CO CTO-
POHBI 3a71a4 00pab0TKM JaHHBIX. Pacnpenenennoe obyue-
nue Ha GPU. Konnenmuss MapReduce

denepatuBHOE 00yUeHUE

Texnomnorust ¢eneparnBHoro oOydeHus. HasHaueHus u
Bo3MoxkHOCTU. Kitaccudukanus cucreme ¢eneparuBHOTO
oOyuenus. Tunbl pacrpeneneHHbIX NaHHBIX. OCHOBHBIE
(bpeitmBopku deaepatuBHOTO 00ydeHus1. OCHOBHBIC aJro-
PUTMBI.

Xpanenue bonpmux gaHHBIX

CTpyKTypuUpOBaHHbIE,  IONYCTPYKTypUPOBaHHbBIE U
HecTpykTypupoBanHbie jgaHHbie. ACID TtpeGoBanwus.
CrocoObl  Topu3OHTaNBHOTO MacimTabupoBanusa. SQL,
noSQL u newSQL cuctemsl XxpaHEeHHs.




No HaumMmeHnoBaHnue TeMbl
n/n JUCHHILIMHEI

Conepxanue

6 | O6paboTKa MOTOKOBBIX JAHHBIX

[TorokoBble qanHble. CucTEMBI 00Pa0OTKH MTOTOKOBBIX CO-
obmenuii. JIsmOaa apxurekrypa /it 00paboTKH MOTOKO-
BBIX JIaHHBIX. ['aMma apxuTekTypa it 00pabOTKH MOTO-
KOBBIX JIaHHBIX.

7 | Anroputmbl aHanuza bonbimx
JAHHBIX

OcobeHHOCTH aIrOpUTMOB 00pabOTKH BoNbIINX TaHHBIX.
[TpyHIMOBI OCTPOCHUST aNTOPUTMOB 00padoTku bBoub-
mux JaHHBIX. OCHOBHBIE alrOpUTMbI 00paboTKH boib-
IIUX JaHHBIX.

8 | 3aximrouenue

4.2 Tlepeyennb J1aGOpPaTOPHBLIX PadoOT

JIabopaTtopHbie pabOThl HE TPEAYCMOTPEHBI.

4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH

HaumeHoBaHMe NPAKTHYECKHUX 3aHATHH KosnyecTBo aya. yacos
1. AHanu3 1 MOCTaHOBKA 33/J1aul MaIllMHHOTO 00y4YeHMsI Ha BbIOpaH-
HOM Habope JaHHBIX 17
2. ITocnenoBarenbHOE BBINMOJHEHHUE aJIrOPUTMA MAIIMHHOTO 00yye-
HUS 17
3. MacmraGupoBaHHOE BBIITOJHEHHUE aJITOPUTMa MAILIMHHOTO 00y4Ye-
HUSA 17
Hroro 51

4.4 KypcoBoe NpoeKTHpPOBaHHUE

KypcoBas pabota (IIpoeKT) He TPe1yCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpexycMmoTpeH.

4.6 HuauBuayajbHOE JOMAIIHEE 3alaHHUE

NuauBuayanpsHOE JOMaNIHEE 3aIaHUE HE TTPEYCMOTPEHO.




4.7 JloxkJaan

CTylieHT N0 KEH MOATOTOBUTH JOKJIA]T B BUJIE BHICTYIJICHHS C TPE3CHTALIMEH.
O1LieHKa BLICTABIAETCS UCXOIA U3:
- CBOCBPEMEHHOCTH MPUCIAHHOTO JOKJIA/1a;

- Ka4CCTBA NIPC3CHTAIIUU (COOTBGTCTBI/IG CTPYKTYPC, JIOTUYECKOU CBsA3aHHOCTH, ITIOJI-

HOTBI, KAUE€CTBY CJIA0B);
- KaueCTBa BBICTYIJICHUA (BBIPA3UTEIbHOCTH, CBSI3aHHOCTH M Y€TKOCTH pacckasa);
- OTBETOB Ha BOIPOCHI (3 Bompoca).

Bpewms noknana 10 mun (310 7-10 cnaiinoB). J1o BEICTYIUICHUS JOKJIA TOKEH OBIThH
0J1I00pEH MpernoaaBaresieM, OATOMY MPE3EHTAIMU JOJIKHBI MPUCHLIATHCS 3apaHee C

pacyeToMm, 4To HyKHO OyJIeT UCTIPABIISATh 3aMEUaHMUS.

[TocnenHuil Cpok OTIPABKU MEPBOM BEPCUU JIOKIAJA - BOCKPECEHBE /10 KOHIIA JHS.
TeMbl U CTPYKTYPBI 10KJIA/I0B:

Tema I. CucTtembl pacnpeneeHHOH 00padOTKH JaHHBIX

Crpykrypa nokiaaa:

1.006mas undopmanus. Paspaboruuk. Jlunensus. [ox Beimycka. Tekymnas Bepcus.

Jara Bepcum.
2.Ha3nauenue cucteMsl. Kelichl mpyUMEHEHUS.
3.ApxutexTypa cucteMmbl. Moiesib pacipeieICHHbIX BRIUUCICHUH.

4. Peanu3anus MacITabOMpoBaHus, MPOU3BOAUTEILHOCTH (" TIpoOIEeMa OTCTAIOIIET0”,

(slow node problem)).
5. Peanmm3zanus npo3paqyHoOCTH.
6. Peanu3zaius yHUBEpCaIbHOCTH.

7. Peanuzanus 0TKa30yCTOMYMBOCTH.
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8. NUnatepdeiic Bzaumonaeiicteus (API, mpoTokoa B3auMoaeHCTBuA).
9.J1oCTOMHCTBA M HEAOCTATKU CUCTEMBI.

10.ITpumMepbl NpUMEHEHUS.

11.BriBO.

Tema I1. @perimBopkHu deaepaTUBHOIO 00yUeHHUS

Crpykrypa nokiaaa:

1.06mas napopmanms: pa3pabOTINK, CCHUTKA, BEPCHS, S3BIK, TUIICH3U.
2.ApxurekTtypa. [Iporokonsl kommyHuKanuid. Mcronb3yembie ppeiMBOPKH.
3.API nns pabotsl ¢ FL.

4. Tonosiorus: MeHTpaIU30BaHHAs/IEIIEHTPAIM30BaHHas, cross-silo, cross-devices.
5.Paznenenne nannapix: Horizontal, Vertical, Hybrid.

6.PeannzoBannbie ML anroputmsi.

7.MexaHnu3MBbI 3aIlUThL.

8. BeIBOOEL.

Tema III. Cuctembl xpanenusi boJbmux JaHHBIX

Crpykrypa qoknajia:

1. O6mas nadopmarus. Pazpadorunk. JInnensus. ['ox Beimycka. Tekyimmas Bepcus.

[lara Bepcuu.

2. Haznauenue cucremsl. Keiickl mpuMeHeHUsI.
3. Monenb XpaHeHUs TaHHbBIX.

4. ApXUTEKTypa CUCTEMBI.

5. Peanuzamusa: macmTaOupoBaHMs, JOCTYIMTHOCTH, OTKa30yCTONYUBOCTh, COTIIACO-

BaHHOCTb, U JIp.

6. ndopmaninoHHbie NpUHIUITBI B3aumoiecTBust (API, mpoTokon B3auMoaencTBus).
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7. OCHOBHBIE XapaKTEPUCTUKU (00bEM JTAaHHBIX, POpMaThl TAHHBIX, BpeMsi 00paboT-

KW, U T.IL.).
8. JIoCTOMHCTBA U HEJOCTATKU CUCTEMBEI.
9. IIpuMepbl NPUMEHEHUS.

10. BriBos.

4.8 Keiic

Keic He npegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYECKOe 00ecedYeHne CaMOCTOSITeJIbHOM pa-

00THhI

N3ydeHne AUCUMIUIMHBI COMPOBOXKIACTCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAaHHBIMU IPEIIOAABATEIEM JIMTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMOHHBIMU pecypcaMu cetu IHTepHeT.

[InannpoBaHue BpeMEHU U U3YUECHUS JUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuo 00y4YeHusl, peycMaTpuBasi MPU ATOM PETYJISIPHOE TOBTOPEHUE MPOUICHHO-
ro marepuana. O0y4aromumMcs, B paMKax BHEAyIIUTOPHOW CaMOCTOSTEIBLHON pado-
ThbI, HEOOXOJIUMO PETYJSPHO JOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepua, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4deHUS pe-
KOMEHIOBAHHOM JIUTEPaTyPhl IIEJ€CO00Pa3HO COCTABUTh KOHCIIEKT OCHOBHBIX ITOJI0-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOUMBIX JJIsI OCBOSHHUS Pa3/IeioB yUeOHOM

JIUCLIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJIBTUPOBAHUIO, KaK OHOM U3 (hopM 0O0yUeHHUS
¥ KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHuE mpeamnonaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBUE MEXAY IIPETOAaBATEIEM U CTYACHTAMH,
IIPU 3TOM IPEATNONATraeTCsl, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIlICHUE, KOTOPOE

OH MOJKET MpeAnKcarb KOHCYJbTUPYEMOMY, JTMO0 OH BIIAJIEET CIIOcOOaMu JesTeNb-
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HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

CaMocToSTeNbHOE U3YYCHHUE CTYyJACHTAaMHU TEOPETUYECKUX OCHOB JUCIIMILIHU-
HBI 00€CIIEYeHO HEOOXOAUMBIMU Y4eOHO-METOANYECKUMU MaTepruanaMu (y4eOHUKH,
y4eOHbIe TOCOOMSI, KOHCIIEKT JIEKIIUA U T.I1.), BEITOJIHEHHBIMU B IEYaTHOM WJIH AJIEK-

TPOHHOM BHAC.

N3ydeHne cTyieHTaMu JUCHUILIMHBI COITPOBOXKIAETCS IPOBEACHUEM PETYIISAP-
HBIX KOHCYJIbTAllMi MpenogaBaTeseil, 00ecneuyrnBaonuX TPakTUYECKUE 3aHATUS 110
JTUCLUILIMHE, 3a CYET OIJKeTa BPEMEHH, OTBOJUMOIO Ha KOHCYJIBTAllUM (BHEAY/IH-

TOPHLIC 3aHATHUA, OTHOCAIIHCCSA K pasaciy «CamocTosATEeIIbHBIE YacChl AJIA U3YyUCHUA

JTUCITUTIUHBI ).
Texymas CPC IIpumepunas
TPYA0€MKOCTh, a4

Pabora ¢ 1eKInOHHBIM MaTepHaoM, ¢ y4eOHOM JTuTepaTypoi 20
Omnepexaroniasi caMoCTosiTeNbHAs paboTa (M3yueHUue HOBOTO MaTe-

pHana 10 ero U3JI0KEHUs Ha 3aHATUAX ) 0
CaMoCTOATENIBHOE U3YUYECHHE PA3AEI0B TUCIUILINHEI 25
BeinonHenue foManHuX 3alaHui, JOMAIIHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka k mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKUM 3aHATHIM 0
[ToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 0
Brimonnenne pacueTHO-rpadguyecKkux padoT 0
BrinonHeHne KypcoBOro poekTa Wi KypcoBoil paboTsl 0
[Touck, nzydyenue u npeseHTauss HHOOPMALIMH 110 33JIaHHON TIPO-

OnemMe, aHAIM3 HAYYHBIX MyOJIMKAIMI 110 3aIaHHON TeME 34
Pabora Hax MeXIMCHUIUITMHAPHBIM POEKTOM 0
AHaJIN3 TaHHBIX 10 3aJJaHHOM TeME, BBIMIOJHEHHE PACYETOB, COCTAaB-

JIEHHE CXEM U MOJiesIel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
IToaroroBka k 3auety, JUpPepeHIPOBAHHOMY 3aUETy, IK3aMEHY 15
HNTOI'O CPC 94
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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
ouno.1.

OcHoBHas auTeparypa

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

2 WHTennexTyanpHbIl aHAIN3 JAHHBIX B pacnpeleieHHbIX cuctemax [Tekcr] : 9
[Monorpacdwus] / [M. C. Kynpusinos, 1. . Xonon, 3. A. Kapmues, 1. A. Tony-
6es], 2012. -108, [1] c.

JlomonHuTeNnbHas TUTEparypa

1 Metonb! u Mofenu ananu3a qaHHbIX : OLAP u Data Mining [ Teker] : yue6. mo- 67
cobue no creranbHocTH 071900 MHGOPM. CHCTEMBI U TEXHOJIOTUHM HATPaB-
nenus 654700 "Uudopm. cuctemsr” / A. A. bapcersn, M.C. KynpusiHos, B.B.
Cremanenko, .M. Xomon, 2004. -336 c.

2 Texnomorun ananusa naHHbix [Tekct] : Data Mining, Visual Mining, Text 43
Minning, OLAP : yue6. nocobue no cneruansaocta 071900 "nndopmarn. cu-
cTeMbl ¥ TexHosoruu” HanpasieHus 654700 "VHpopMalnoHHBIE CHCTEMBI” /
A.A. BapcersH [u ap.], 2007. -VIII, 375 c.

3 MeTonb! onepaTiBHOTO M MHTEJUIEKTYallbHOTO aHamu3a JaHHbIX [Tekct] : Me- 85
Tof. ykazaHus K jab. paboram / Cankr-IleTepOyprckuii rocygapcTBEHHBIN
IEKTpOoTeXHUUECKU yHuBepcureT uM. B.U. VinesnoBa (Jlenuna) “JIOTI”,
2008. -32 c.

5.2 Tlepedenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIITUOHHOM ceTH « UH-

TCPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH NTUCHUIIJITMHBI

Ne i/ DJIeKTPOHHBIN aapec

1 Uro takoe Oonpine ganubie?https:// www.oracle.com/cis/big-data/what-is-big-data/#:~:
text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%
B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D
%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE
%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%
D0%B0%D0%BD%D0%BD%D1%8B%D0%BS5,%D1%81%D0%BA%D0%BE%D
1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%
82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%
B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%
D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
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https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.
https://www.oracle.com/cis/big-data/what-is-big-data/#:~:text=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%E2%80%94%20%D1%8D%D1%82%D0%BE%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5,%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%BF%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC.

Ne i/ DJIeKTPOHHBIN aapec

2 Bonbmme nanuwsie (Big Data)https://www.tadviser.ru/index.php/%D0%A1%D1%82%
D0%B0%D1%82%D1%8C%D1%8F:%D0%91%D0%BE%D0%BB%D1%8C%D1%
88%D0%B8%D0%BS5 %D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%BS5
(Big_Data)

3 Urto Takoe Oonbiue qanueie?https://www.sap.com/cis/insights/what-is-big-data.html

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=7975
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https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(Big_Data)
https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(Big_Data)
https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(Big_Data)
https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(Big_Data)
https://www.sap.com/cis/insights/what-is-big-data.html
https://vec.etu.ru/moodle/course/view.php?id=7975

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlns quctumuinabl «bornbimme manHbIey GOPMON MPOMEKYTOUHOM aTTeCTaAINN
siBsieTcA 3a4eT. OlleHUBaHUE KauyeCTBA OCBOCHUS TUCIUTUIMHBI IPOU3BOIUTCS C UC-

ITIOJIb30BaAHUECM peﬁTHHFOBOﬁ CHUCTCMBI.
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OcobGeHHoCTH 1O0MyCKA

HOIIFOTOBK& H BBICTYIUICHUC C TPCM:A I[OKJ'IaI[aMI/I/ MNpC3CHTAlUAMMU.

3aueT BhICTaBIsIeTCS Mpu Oosiee, yeM 60 Gayrax B cymMMe 3a Bce PabOThI.

6.2 OuneHouHble MAaTEPUAJIBI JJI NIPOBEEHUS TEKYIEro KOHTPOJISI M IPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxm o IMCUMIIJINHE

Bech KOMIUIEKT KOHTPOJIHbHO-U3MEPHUTENBHBIX MAaTEPHUAIIOB JIJIsl IPOBEPKHU cPop-
MHUPOBAaHHOCTH KOMITETCHIIMM (MHIMKATOpa KOMIIETCHIIMHM) Pa3MEIIeH B 3aKpPhITON

YacTu 1O ajpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Pacnpenenennas 00paOoTka JaHHBIX

2

3

4 Hoknan / Ilpesenra-
st

5 ®eneparuBHoe 00yUeHHE

6

7

8 Hoxnan / Ilpesenra-
st

9 Xpanenue boapmmx 1aHHBIX

10

11

12

13 Hoxnan / Ilpesenra-
st

6.4 MeTonnka TeKylero KOHTpPOoJI

bann no aucuumiuze popMupyercs us:
- Oana 3a TeopeTHUecKyto yacTh (MakcumyM 40 OasnioB);

- 0ajuia 3a mpakTU4YecKyto 4actb (MUHUMYM 30, MmakcumyM 60 GasioB).

bael 3a TEOpeTHUECKYIO YaCTh MOTYT OBITH ITOJTYYEHBI:
- 32 OTBETHI Ha BOIIPOCHI HA JICKITUSX;

- 3a goknaa (Makcumym 10 6aioB);

- 32 OTMIMIOHUPOBAHUE TOKIIATOB (MaKCUMyM 5 OaJjioB);

- 3a 9Kk3amMeH (MakcumyMm 10 6anoB 3a BOmpoc).

banne! 3a MMPAKTUYCCKYIO 4aCTh MOTI'YT OBITH IMOJIYYCHBI 3a JOKJIaAbl 1 BBITIOJI-

HEHHME 3a/IaHUM:
- noknan 1 —makcumyMm 20 Oasios
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- nokiana 2 — makcumyMm 40 6aios:
nociieoBareabHbIid anroputm (10 6anioB);
MacirabupoBaHHbii anroput™ (10 6anioB);
bast 3a mokiaj] BBICTABIISCTCS UCXOS U3:

- CBOEBPEMEHHOCTH MPUCIAHHOTO JTOKJIA/Ia;

- Ka4CCTBa IIPC3CHTAIUH (COOTBeTCTBI/Ie CTPYKTYPC, JIOTHYECKOM CBsA3aHHOCTHU,

MOJIHOTHI, KAYECTBY CJIAJI0B);

- Ka4CCTBa BLICTYIIJICHUS (BI)IpEBI/ITeJ'IBHOCTI/I, CBA3AHHOCTH W YCTKOCTHU pacC-

CKa3a);
- OTBETOB Ha BOIPOCHI (3 Bompoca).

Bpewms noknana 10 mun (310 7-10 cnaiioB). Jlo BRICTYIUICHUS JOKJIAJ J0JI-
YKEH OBITh 0JIOOPEH MpEnoaaBaTesieM, IOATOMY MPE3ECHTAIUN JOJKHBI IPUCHLIATHCS

3apaHee ¢ pacyeToM, YTO HY>KHO OyJIe€T UCTIPABIISITh 3aMEUYaHUS.
20 moMoTHUTEBHBIX 0AJIIOB 3a BBHIMIOJIHEHHUE TTpakTHdeckoi yactu 1o 01.05.
CaMOCTOSITeJIbHAs PadoTa CTYIeHTOB

KOHTpOJIB CaMOCTOSITEIILHOMI pa6OTBI CTYACHTOB OCYHICCTBILCTCA HA JICKIM-

OHHBIX U INPAKTHUYCCKUX 3aHATHUAX CTYACHTOB 110 MCTOAWKAM, OIIMCAHHBIM BBILIC.
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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,
IIpOeKTOp, 3KpaH, 11K wnn
HOYTOYK

1) Windows
XP wu BhITIE; 2)
Microsoft Office
2007 u BbIIIE

[IpakTnueckue 3aHs-
TUS

[Tomemnienue TS
BBITIOJTHEHUSI TIPAKTH-
YeCKHX 3aJaHui

KommdecTBo MOCamOYHBIX
MECT — B COOTBETCTBHH C
KOHTHHTEHTOM,  pabouee
MECTO MpernoaaBaTess.
ITomemenue OCHAIIIEHO
KOMIIbIOTEPHOU TE€XHU-
KOM ¢  BO3MOXHOCTBIO
MOJKIIOUEHUS K ceTu «MH-
TepHET» U O00eCIeueHUEeM
poctynma Kk DataSpere B
Annexc.O0mako

1) Windows
XP u Bbie; 2)
Microsoft Office
2007 u BrIIIIE

CaMocTosTeNbHas pa-
oora

ITomemenune s ca-
MOCTOSTEIILHON pabo-
Ta

OcHallleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus k cetu «Uu-
TEpHET» U obecreyeHneM
JOCTyNa B DJEKTPOH-
HYIO0 MH(pOPMaIMOHHO-
o0pa3oBarelbHyI0  Cpeay
YHUBEPCUTETA.

1) Windows
XP wu BhITIE; 2)
Microsoft Office
2007 u BBIIIE
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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

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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