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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

JlaGopaTtopHble 3aHATHS (aKaJEM. 4acOB)
[IpakTyeckue 3aHATHS (aKaJIeM. 9acoB)
Wuas koHTakTHas paboTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTosiTenbHas paboTa, BKIOYas 9achl HA KOHTPOJIb
(akazeM. 4acoB)

Bcero (akageM. yacoB)

Bua npome:xyTo4HO aTTecCTANNMA

DK3ameH (ceMmecTp)

OKTU
AITY

34
17
17

69
75

144



2 AHHOTAIIUA AMCHUITJINHBI

«PACITPEAEJTEHHASA OBPABOTKA JAHHBIX»

OcBerniaeMbie B Kypce TEOPETHUYECKHE W TTPUKIIAHBIE BOIIPOCHI MOJE3HBI IS
CTYJEHTOB, CIICIUAIU3UPYIOIINUXCS B 00JIACTH YIIPABICHUS U UHPOPMAITUOHHBIX TEX-
HOJIOTU B TEXHUYECKUX CUCTEMAaX, KOMITBIOTEPHOTO U MaTEMAaTUY€CKOTO MOJIEIUPO-
BaHMs. B Kypce JaloTcsi OCHOBBI aHaM3a JaHHbBIX, BKIIOYAIOIINE BOIIPOCHI BhISIBIIC-
HUS aHOMAJIMK B CBHIPBIX JaHHBIX, KIacCU(UKAIIMU U KIaCTEpHU3allUU, KOPPEIISIH-
OHHOTO W PETPECCUOHHOTO aHaIN3a, MAIIMHHOTO OOYYEHUSI M UCKYCCTBEHHOTO WH-
TemuiekTa. Kpome Toro, B Kypce paccMaTpuBarOTCsl TAKUE COBPEMEHHbBIE MPOTPaMM-
HO-anmapaTHbIe TEXHOJIOTHHU pacIpeeéHHON 00pabOTKH JaHHBIX, KaK 00JIauHbIC U
TyMaHHbIE€ BBIUMCIICHUS, TPUI-BbIUUCIeHUs, BerauciaeHust Ha ocHoBe GPU u FPGA.
VYhensercss BHUMaHHUE PEIISHUIO MPAKTUYECKUX 3a]1a4 C UCII0Ib30BaHUEM COBPEMEH-

HBIX IIporpaMMHoO-anmnapaTHbix cpeacts (MATLAB, Python, GPU, FPGA).

SUBJECT SUMMARY

«DISTRIBUTED DATA PROCESSING»

The theoretical and applied questions covered in the course are useful for stu-
dents specializing in applied mathematics and computer science, computer and math-
ematical modeling. The course provides the basics of data analysis, including anomaly
detection in raw data, classification and clustering, correlation and regression analy-
sis, machine learning and artificial intelligence. In addition, the course discusses such
modern software and hardware technologies for distributed data processing as cloud
and fog computing, grid computing, GPU and FPGA based computing. Attention is
paid to solving practical problems using modern software and hardware (MATLAB,

Python, GPU, FPGA).



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. [lenn ocBOEHMSI TUCIUIUIMHBI COCTOST B (DOPMUPOBAHUM Y CTYJIEHTOB TEOPETHU-
YECKHX 3HAaHUU B 00J1aCTH MpeIHAa3HAYCHUS U UCTIOJIb30BAHMS PACIIpEACICHHbBIX CH-
cTeM st 00paboTKK MHGOPMALIMKM U PAKTUYECKUX HABBIKOB MTOCTPOCHUS pactpe-

ACJICHHBIX CUCTEM PA3JIMYHBIMHA IIPOIrpaMMHBIMHU CPCACTBAMMU.

2. 3a1a4u JUCUUILINHBI:

1). 3HaHMsI OCHOB aHAJIM3a JTAHHBIX, BKJIFOYAIOIIMX BOIPOCHI BBISIBICHUS AaHOMAJINN
B CBIPBIX JaHHBIX, KIIACCU(PUKAIIMU U KJIACTEPU3ALIUU, KOPPETSALUOHHO-TO U perpec-
CHOHHOTO aHaJIN3a, MAITUHHOTO O0YUYEHHUSI U UICKYCCTBEHHOI'O MHTEJUICKTA.

2). ®opmupoBaHue IpodeccroHaIbHbIX HABBIKOB 00Pa0O0TKHU JaHHBIX C UCTIOJIb30Ba-
HUEM METOJIOB U aJITOPUTMOB BBISIBJICHUS] aHOMAJIMI B CHIPBIX IAHHBIX, KJIacCU(UKa-
UMY U KJIACTEPU3ALMH, KOPPEISIIUOHHOTO U PErPECCUOHHOTO aHaIN3a, MAILIMHHOTO
00y4YeHUsl U UICKyCCTBEHHOTO MHTEJICKTA.

3). OcBoeHME COBPEMEHHBIX TPOrPAMMHO-ANIAapaTHBIX CPEJICTB paclpeaeI€HHOM 00-

pabOTKH M BU3YyaJIU3allUM TAHHBIX.

3. [locne uzydyeHust AUCUUILIMHBI CTYIEHT JOJKEH 001aAaTh 3HAHUAMM T1O:
-METOZaM pacupeieIEHHON 00pabOTKM JaHHBIX, CHHXPOHHU3ALIUIO ITPOLIECCOB YEPE3
JOCTYII K OOIIIMM pecypcam, TOHITHE 0 KPUTHUECKUX HHTEpBaiax, ceMadopax, mpo-
rPaMMUPOBAHUE NaPAJLIEIbHbIX

aJITOPUTMOB C MIOMOIIBIO KPUTHYECKUX UHTEPBAJIOB U ceMadopoB.

-METOJIaM PACIPEAEIECHHOIO MapauieIbHOTO MPOrPaMMHUPOBAHUS, CUHXPOHHU3AINIO
MIPOIIECCOB, B3AUMOJICICTBUE PACTIPEACICHHBIX MPOLIECCOB.

-MCTOAaM UCKYCCTBCHHOI'O MHTCJIJICKTA.

4. lomxeH 0bnagaTh yMEHUSIMU:

CO3aBaTh IapaJuICIIbHBIC ITPOTI'PpAMMBI IJIA aJITOPUTMOB MATPUYHBIX 3a1a4, JJIs 3a1a4



pPCIICHUA CUCTCM JIMHEWHBIX ypaBHeHHﬁ, A 3a1a49 COPTUPOBOK PasHbBIMU MCTO/1a-
MU, IJI AJITOPUTMOB MATPUYHBIX 3a1a9 Ha
BBIUMCJIMTEIIBHBIX CUCTEMAaX C TOMOJIOTUEH ABYX U TPCX MCPHBIX PCHICTOK.

HCII0JIB30BAaTh MCTOAbLI KCKYCCTBCHHOI'O MHTCIIJICKTA.

5. JIomKeH BiIaJIeTh HABbIKAMM:

-pa3pabOTKH MapaUIeIbHBIX MPOrPaMM JIJIs aITOPUTMOB MaTPUYHBIX 3a/1a4, I 3a-
Jla4 pelIeHUs CUCTEM JIMHEHHBIX YPaBHEHUM, 17151 3a71a4 COPTUPOBOK Pa3HBIMU METO-
JlaMu, JJIs1 aATOPUTMOB MAaTPUYHBIX 3a/1a4 HAa BBIYUCIUTEIBHBIX CUCTEMAX C TOMOJIO-
THUEU IBYX U TPEX MEPHBIX PEIICTOK;

-MHTEJUICKTYaIbHOM 00pabOTKH JTaHHBIX.

3.2 Mecto nucuuniannabl B cTpykrype OITOII

JlucuunianHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUIUIMH YYE€OHOTO MIIaHa:
1. «[luckpeTHass MaTeMaTUKa M TeopeTudeckas HHHOPMATHKAY

2. «IHTEpHET-TEXHOJIOT UM

3. «MeToapl U cpeacTBa MPOCKTUPOBAHUS MHPOPMAITMOHHBIX CUCTEM»

1 00ecrneurnBaeT U3yUYEeHUE MOCIEAYIONIUX TUCIUIIINH:

1. «adopManinoHHbIE TEXHOJIOTHH B YIIPABICHUI)



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:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
YK-1 Crnioco0eH oCyIIEeCTBISATh OUCK, KpUTUYECKUI aHaJIN3 U CUHTE3 HH(pOpMa-

ouu, IPpUMCHATH CUCTEMHBIH nmoaxon 4 pCuICHUA IMOCTAaBJICHHBIX 3a1a4

VK-1.1 Buvinonnsem nouck neobxooumoii ungopmayuu, eé Kpumu4ecKuil aHaiu3 u
0000w aem pe3yrbmamsl AHAAU3A 01 peuleHusi NOCMABLeHHOU 3a0ayu

ITK-0 Crnoco0ben pa3pabatbiBaTh HH()OPMALIMOHHBIE MOJIETH U PUMEHATH UX IS
petieHus 3a7a4 npodeccHoHaTbHON AeATeIbHOCTH

11K-0.3 Ipumensem ungopmayuonnvie mooenu O peuleHus 3a0ay npogheccuo-
HATILHOU OesimenlbHOCMU

ITK-6 CriocoOeH BBITIOTHATH KCIIEPUMEHTHI Ha ACUCTBYIOMIMX OOBEKTax 10 3a-
JTaHHBIM METOJMKaM M 00pabaThiBaTh pe3ysbTaThl C IPUMEHEHUEM COBpE-
MEHHBIX HTHPOPMALIMOHHBIX TEXHOJIOTMH U TEXHUYECKUX CPEJICTB

1IK-6.3 Tpumensiem cospemennvie mexnuyeckue cpeocmea npu nPoeodeHul dIKCne-
PUMEHMO8 HA 0elicmBYIOUUX 00beKmax

I1K-7 CrocobeH IMPOBOAUTE BBIYUCIIUTEIIBHBIC SKCIICPUMEHTBI C MCITIOJIb30BaHU-
€M CTAHAAPTHBIX ITPOTrpaMMHBIX CPCACTB C LCJIbIO MMOJIYUYCHHA MaTCMATUUC-
CKMX Mojelei IpoueccCoB U 00BEKTOB ABTOMAaTu3allv U YIIPaBJICHUA

1IK-7.1 3naem cmanoapmuvle npocpammmsle cpedcmaa 0Jisk NPOBeOeHUsl GbIUUCIU-
MeNbHBIX IKCNEPUMEHMO8

ITK-11 CrniocobeH BiafieTh METOJAMH MPOSKTHPOBAHUS PACTIPEICTICHHBIX CUCTEM
yIpaBJIeHUsI C IPUMEHEHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJO-
rum

1IK-11.1 3Haem memoovl nPoeKMuUpoOBanUsL pACNpeOeseHHbIX CUCEM YIPABIeHUS




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBanue TeMbl JUCIHAILIMHBI Jlex, | IIp, | Jlao, | UKP, | CP,
n/n a4 a4 a4 ay au
1 Bsenenne 3 1 1 1
2 | IlporpaMmHO-anmapaTHble TEXHOJIOTUU U UHCTPY- 4 2 0 8
MEHTBI pacIpeenéHHON 00padOTKU JaHHBIX
3 | BrisiBneHne aHOMANIUH B CHIPBIX JaHHBIX 4 1 1 0 8
4 | Knaccudukanus 4 2 2 0 8
5 | Kimacrepuzanus 4 2 2 0 8
6 | YacToTHbIil aHATN3 3 1 1 0 8
7 | OnpeneneHrie BpeMEHHBIX 3a/I€PKEK U KOPPETSALIN- 3 1 1 0 7
OHHBIN aHAJIU3
8 | PerpeccuonHslil aHamu3 3 0 7
9 | MamuHHOEe O0y4YeHHE W WCKYCCTBEHHBIM WHTEI- 3 3 3 0 7
JIEKT
10 | 3akmtouenue 3 3 3 0 7
Hroro, au 34 17 17 1 75
W3 HuxX a4 Ha KOHTPOJIb 0 0 0 0 35
OO01mast TpyJ0eMKOCTh OCBOCHUSI, a4/3¢ 144/4
4.1.2 Copepxanne
Ne HaumeHoBaHue TeMbl Conep:xanne
n/n AUCIHUATIJIMHBI
1 | Benenue Hayka o mannbpix (Data Science). Pacnipenenénnas obpa-

6oTka nanubix. Mcropudeckuit axkckypce. Conepkanue o0-
JIACTH 3HAHUM.

2 | IlporpammHo-anmnapaTHble Tex- | [lapamiensHble W pacmpenenéHHble alropuTMbl o0Opa-
HOJOTMHM U HHCTPYMEHTHI pac- | O0TKHM JaHHBIX. PacnpesnenéHHble onepalnvoOHHbBIE CUCTE-
npeaenéHHo o0paboTku naH- | Mbl. MHOronoTouHocTs. MHOro3a1auHocTb. ApPXUTEKTY-
HBIX PBI IapajuIeIbHBIX U PACIPEICIEHHBIX BBIYMCIUTEIBHBIX
cucreM. OOnayHble BBIYMCICHUSA. TyMaHHbBIE BBIYMCIIE-
Hud. ['pun-serancnenus. Beruncnenust Ha ocHoe GPU u
FPGA. BexropHble BbIYMCIIECHUS.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

BoIsBiIeHHE aHOMaIM B CBIPBIX
JAHHBIX

Ceipbie nanHble. Bpemennsie psabl. Beiopocst. [Ipuunabt
BbIOpOcoB. Onpenenenue BeIOpocoB. [ ucrorpamma. Amuk
¢ ycamu. Kpurepun BoiOpocos. Kpurepwuii Lllosene. Kpu-
tepuil ['pa66ca. Kpurepuii [lupca. Kpurepuit /{uxcona.
[IpaBuno 3 curm. Craructuueckue TecTbl. MoebHbIE Te-
cThl. UTepaninonHbie MeTOAbI. MeTpuueckue MetToabl. Me-
TOZABI MOAMEHBI 3aJa4i. MeToapl MaIllMHHOTO O0yuYeHMs.
AncamOmu anroputmoB. OlLieHKa KayecTBa ONpeAeIeHUs
BBIOPOCOB.

Knaccudukanus

Meton Ommxkaimmx coceneil. bailecoBckuil kiaccugu-
karop. JlepeBbs pemieHuil. MeTon MIaBHBIX KOMIIOHEHT.
Mammnaa onopHbIX BekTOopoB. HeliponHas cetb. bycTuHr.
barrunr.

Knacrepuzauus

Anroput™m k-cpenuux. AnroputMm k-meaman. Merox
Heu€TkoM knactepuzanuu C-cpennux. HelipoHHbie ceTn
Koxonena. I'enermueckmii anroput™m. MHepapxuueckas
KJIacTepu3aLusl.

YacTOTHBIN aHAINU3

Coipble nanHble. Bpemennsie psiabl. KomnoHeHTsl Bpe-
MCHHBIX PAOB. O6LCILI/IHGHI/IC KOMIIOHCHTOB BPCMCHHO-
ro psna. OneHka TpeHaa. Bunsl GyHKIMOHANBHBIX 3aBH-
cumocreil. Beinenenne tpenia. MHK. Metoa ckonb3siie-
ro cpenHero. Merox 3KCIOHEHIIUAIBHOTO CITIAKMBAHUS.
[Iporno3upoBanue. J[BOiTHOE SKCIIOHEHIIMATIBHOE CIIIaXH-
Banue. Merox XonbeT-Buntepca. KauecTBo mpornosupo-
BaHMS.

Omnpenenenue BPEMEHHBIX 3a-
JIEPKEK U KOPPEJSILMOHHBIN
aHaIN3

CucteMsl ¢ 3amasgsiBaHueM. Metos Ommxaimmx coce-
neii. Koppensauus u xoppensuuonHsiii ananu3. Koaddu-
1ueHTsl Koppensiuuu. Koagduuuent [Iupcona. Koadpou-
nuent Crimpmena. Kosddumment Kennamna. Koaddumu-
eHT @exHepa. RS-ananus. [lokazarens Xepcra. Orpanu-
YEeHUs1 KOPPENLMOHHOTO aHaIM3a.

Perpeccuonnslii ananus

Perpeccus u perpeccuonHblil aHanu3. MeTog HauMEHb-
WYX KBajaparoB. JIMHEHHAss U MOJMHOMUAIIbHAS MOJEINb.
O606mennsiit MHK.

MaimHHoe 00ydeHue M UCKyC-
CTBEHHBIN MHTEJUICKT

Hetiponnas cets (HC). Uto Takoe HC? Knaccudukamms
HC. O6nactu npumenenus HC. Ctpykrypa nelipona. Cu-
Harc. [Ipunnun padotst HC. @ynkuus akruBamuu. Tpe-
HUPOBOUYHBINA ceT. Onoxa. Ommobka. Helipon cmemnieHus.
Oo6yuenne HC. I'panuentnsiii cimyck. Meton obparHoro
pacmpoctpanenus. ['unepmnapamerpsl. Cxomumocts. [le-
peobyuenue. Céprounbie HeilponHble cetu (CHC). Ap-
xutektypa CHC. Ceéprounsie ciou. CyOnucKpeTusupy-
tomue ciou. [Tynunr. [Tonnocsaznas HC. Kapter.
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3akiroueHme

CoBpeMeHHOE COCTOSIHUE 001acTy 3HaHUM. [lepcriekTuBEI.

4.2

IlepeueHnb J1a60paTOpHBIX padoT




HaunmeHoBaHue j1a00paTopHOi padoThI

KosuvecTBo ayia. yacos

1. [IpuMeHeHrne KOMIOHEHTHOTO MOJX0/a B MPOTPAMMUPOBAHUU. 2
2. [lpuMUTHUBHBIC TUIIBI IAHHBIX U UX OTEpaAIlUN 3
3. Ynpasinstoiye onepaTopbl 4
4. lukiel. MaccuBbl 4
5. Pabota ¢ 6a3aMu JaHHBIX 4
Hroro 17

4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH

HaunMenoBaHue NPAKTHYECKUX 3aHATHI

KosmmuecTBo ayn. yacos

1. BrIsiBIIEHHE aHOMANNI B CBIPBIX JAHHBIX. 2
2. Knaccudukanms. 3
3. Kinacrepuzanus. 2
4. YacTOTHBIN aHAINU3. 2
5. OmnpezeneHrne BpPEMEHHBIX 3a/1ePiKEK. 2
6. KoppensiunoHHbIN aHaIu3. 2
7. PerpeccuoHHBIN aHaIn3. 2
8. MamuHHO€e 00yueHHe U UCKYCCTBEHHBIN UHTEIIEKT. 2
Uroro 17

4.4 KypcoBoe npoeKTHPOBAHUE

KypcoBas pabora (IIpoeKT) He TPeTyCMOTPEHBI.

4.5 Pedepar

Pedepar He mpegycmoTpeH.

4.6 HuauBuayajbHOE JOMAIIIHEE 3alaHHUe

I/IHILI/IBI/II[yaHBHoe AOMANIHCC 3alaHNUC HC IIPCAYCMOTPCHO.

4.7 JloxkJaan

Jlokiiaa HE PEeTyCMOTPEH.




4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe odecnevyeHne CaMoCTOATeIbHOM pa-

00THhI

CamocrosTenpHas paboTa 00y4aroIuXcsl BEIMOIHIETCS MO 3aJaHUI0 U ITPU Me-
TOAMYECKOM PYKOBOJICTBE MPEMNOAABATEINSA, HO 0€3 €ro HEMOCPEACTBEHHOIO Y4aCTHsl.
CamocrositenbHas paboTa moApaseisieTcss Ha cCaMOCTOSTENIbHYI0 paboTy Ha ayau-
TOPHBIX 3aHATHUIX U Ha BHEAYJUTOPHYIO CaMOCTOSATENbHYIO paboTy. CaMoCTOsATENb-
Has paboTa 0OydJaroUIMXCsl BKIIOYAET KaK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHHE
OTJICIBHBIX TEM (pa3eioB) AUCIUILUIMHBI, TaK U MPOPaOOTKY TeM (pa3/iesioB), OCBau-
BaeMBbIX BO BpeMsi ayTUTOPHOI paboThl. Bo BpeMsi camocTosiTenbHOM paboThl 00yya-
IOLIUECS YUTAIOT U KOHCIIEKTUPYIOT YUEOHYI0, HAYYHYIO U CIIPABOYHYIO JIUTEPATYPY,
BBITIOJIHSIOT 3aJ]aHUsl, HAIIPABJICHHbBIC HA 3aKPEIUICHUE 3HAHUM U OTPA0OTKY YMEHUU

N HABBIKOB, 'OTOBATCA K TCKYIICMY U IIPOMCKYTOYHOMY KOHTPOJIXO 110 JUCHUIIINHC.

Texymas CPC IIpumepHnas
TPYA0EMKOCTh, a4

Pabora ¢ neKk1noHHBIM MaTepHaioM, ¢ y4eOHO TuTepaTypoit 11
Omnepesxaroniasi caMoCTosITeNIbHAsE paboTa (M3yuyeHrne HOBOTO Mare-

pHaa 10 ero U3JI0KEHUs Ha 3aHATUAX ) 10
CamocTosATeNIbHOE U3YyUEHHE Pa3/IeNIOB JUCLUIUINHBI 9
BeinonHnenue foMalHuX 3a1aHUi, JOMAIIHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka k mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKUM 3aHATUSAM 10
[ToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 0
Brimonnenne pacueTHO-rpadguyecKkux padoT 0
BrinonHeHne KypcoBOro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyenue u npe3eHTauss HHOOPMALIMH 110 33JIaHHON TIPO-

OnemMe, aHAM3 HAYYHBIX MTyOIMKAIMI TT0 3aIaHHON TeME 0
Pabora Hax MeXIUCHUIUIMHAPHBIM POEKTOM 0
AHaJIN3 TaHHBIX 1O 3aJJaHHOM TeME, BBIMIOJHEHHE PACYETOB, COCTAB-

JIEHHUE CXEM U MoJiesIel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, U PepeHIPOBAHHOMY 3aUETy, IK3aMEHY 35
HNTOI'O CPC 75
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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
3K3. B
onoJ1.

OcHoBHas auTeparypa

1 Maptun, J[>xetiMc. BerancnuTenbHbie CETH U pacipeiesieHHas 00padoTka JaH- 90
HbIX. [IporpammHoe obecnieueHre, MeTo/Ibl U apXuTekTypa : [B 2 Boi. | [ TekcT].
Bem. 2, 1986. -269 c.

2 O6paboTtka nanubiX B cpene MATLAB [TekcT] : MeTon. yka3aHus K MPakT. U 34
na0b. 3anatusM / Caskr-IleTepOyprckuil TocynapCTBEeHHBIN 3IEKTPOTEXHUYE-
ckuit yHuBepcutet uMm. B.W. Ynesnosa (Jlenuna) "JIDTU”, 2013. -33, [1] c.

3 AtiBazsH, Cepreit AprembeBnu. [Ipuxinagnas cratuctuka: OCHOBBI MOJEINPO- 15
BaHU U nepBUYHas 00paboTka naHHbIX [Teker] : Cnpas. uzg. / C.A.AliBazsH,
N.C.Entoxkos , JI.JI.Memankun, 1983. -471 c.

4 Tupo¢ P. O6paborka nanusix B ynpasienuu [Tekcr]. T. 2 / B.Sl. Anraes, 1976. 9
-534 c.c.

5 O6paboTtka nannbix B cpene Excel [Tekcr] : meton. yka3zanus k i1ab. padboram / 13
Cankr-IleTepOyprckuii rocynapCcTBEHHBIN 3JIEKTPOTEXHUYECKUNA YHUBEPCUTET
uM. B.W. YnesaoBa (Jleauna) "JIDTHU”, 2011. -27, [1] c.

JlomonuuTenbHas TuTeparypa

1 bepukamBwiu, Banepuit 1llanBoBuu. Craructuueckas oOpaboTka MaHHBIX, | HEOTD.
TUTAHUPOBAHUE DKCIIEPUMEHTA M CIy4YaiHbIC MPOLECChl [DJIEKTPOHHBIN pe-
cypc] : YuebHoe mocobue mis By30B / bepukamBunu B. 1., Ocekun C. I1.,
2021.-164 ¢

2 [centuc 3. /1. [TorokoBast 00paboTka JaHHBIX. KoHBelep peaabHOro BpeMEHU | HEorp.
[Dnexrponnsrii pecypc], 2018. -218 c.

5.2 IlepedeHb pecypcoB MHH(POPMAIUOHHO-TEJIEKOMMYHHUKANIUOHHOM ceTH « UH-

TEPHET», UCIIOJb3YECMbLIX IIPH OCBOCHHUH NTUCHUIIJTUHBI

Ne ni/m DJIeKTPOHHBII agpec
1 @axynsreT ananuThky Big Datahttps://geekbrains.ru/geek university/big-data-analytics
2 Data Sciencehttps://vk.com/datascience
3 [Ikona ananu3a gansbixhttps://yandexdataschool.ru/
4 MathWorks MATLAB & Simulinkhttps://vk.com/mathworks
5 MATHWORKShttps://matlab.ru/
6 Select a Web Sitehttps://www.mathworks.com/
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https://geekbrains.ru/geek_university/big-data-analytics
https://vk.com/datascience
https://yandexdataschool.ru/
https://vk.com/mathworks
https://matlab.ru/
https://www.mathworks.com/

Ne ni/m

DJIeKTPOHHBIN aapec

7 MATLAB: unctpymeHT Oyayluiero wiu aoporas urpyuikahttps://geekbrains.ru/posts/ho
w_to_matlab

8 MachineLearning.ruhttp://www.machinelearning.ru

9 Courserahttps://www.coursera.org

5.3 Anpec caiita Kypca

Anpec caifta kypca: https://vec.etu.ru/moodle/course/view.php?1d=7570
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https://geekbrains.ru/posts/how_to_matlab
https://geekbrains.ru/posts/how_to_matlab
http://www.machinelearning.ru
https://www.coursera.org
https://vec.etu.ru/moodle/course/view.php?id=7570

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlns qmucnnmuinael «Pactipenenennas o00padoTka TaHHBIX) MPEyCMOTPEHHI Clle-

aytomue GopMbI MPOMEKYTOYHOM aTTeCTAIMU: SK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a]1a4
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OcobGeHHoCTH 1O0MyCKA

CTYﬂeHTB[ﬂOHYCKaKHCHIKBKBaMGHy IIpHU YCJIOBHHM BLIINNOJIHCHHUH W 3alIUTEI

BCEX JIAOOPATOPHBIX M MPaKTHUECKUX paboT. OOs3aTeNIbHO MOCEIIEHUE HE MEHee

80% neKIMOHHBIX 3aJaHHi. DK3aMeH MPOBOAUTCS B YCTHOHM (hopme mo Ouieram,

COJZIEp KAIlMM JIBA TEOPETUUYECKUX BOIpoca. Bpemsi Ha MOATOTOBKY K OTBETY Orpa-

HHUYCHO.

6.2 OueHoYHbIC MaTepPHUAJIbI ISl IPOBEJIEHUS TEKYILero KOHTPOJs U mpome-

’KYTOUYHOI aTrTecTanu 00y4arouuxcs 1o JUCHUIJINHE

Bonpocs! K 3K3aMeHy

Ne i/ Onucanue

1 Hcropus v npeAnocsUIKy co3ganus Java

2 OcobenHoctu s13p1Ka Java. Jlekcndyeckre 0CHOBBI (3ape3epBUPOBaHHbIE KIIIOUYEBBIC CII0BA,
UACHTUPHUKATOPBI, TUTEPHI, Pa3/ICITUTEINN).

3 Tunsl JaHHBIX U ONlepalny sA3bIKa Java.

4 ABTOMaTHUYECKOE NPE0OPa30BaHUE TUIIOB B BBIPAKECHUSIX.

5 VYipasnstonue onepaTopsl

6 TlousaTue u onMcadnue MacCUBOB. DJIEMEHTEI U JUIMHA MacCHBA.

7 [TpuHIUTIBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBaHUsA. JOCTOMHCTBA U HENO-
cratku OOII

8 CuHTakcuc onucanus kiacca, metona. OowsaBnenue oorekra. [lepenaya napamerpos, mne-
perpy3ka MeTo/10B

9 Konctpyxkropsl knacca. Ileperpyska KOHCTPYKTOpoOB. BiokeHHBIE, BHyTpeHHHE, al-
CTPAKTHBIE KJIACCHI

10 TexHONOTHH pacrpeeIeHHON 00padOTKH JaHHBIX

11 XapaKkTepuCTUKA TEXHOJIOTUU KIMEHT-CEPBEP

12 Mopnenb KIUEHT-CepBEP

13 Ces3b mocpeacTBoM coobmiennii. COXpaHHOCTh M CHHXPOHHOCTh BO B3aMMOJCHCTBUSX.
Hepesunentnas cBsi3b Ha 0cHOBE cooOmeHnit. CoxpaHHast CBsI3b Ha OCHOBE COOOIICHHIMA

14 CBs13b Ha OCHOBE MOTOKOB JaHHBIX. [lonepxka HenpepbIBHBIX cpefl. [IoTOkM JaHHBIX 1
KauecTBO 00ciykruBaHusl. CHHXPOHU3AIHS TOTOKOB JaHHBIX

15 Knuentsl. [lone3oBarensckue unrepdeiicsl. KnueHrckoe nporpaMMHoe obecredeHue,
o0ecreunBarolee MPo3pavHOCTh PACIPEICICHUS.

16 Cepsepsl. O01IHe Bonpockl pazpabotku. CepBepbl 00BEKTOB.

17 Pabota ¢ 6a3amu nanubIx. Monenu noctyna k qanasiM. Omncanue ODBC, JDBC

18 Knaccugukanus moaxomoB K MOCTPOCHUIO pacpeeeHHON WH(POPMALMOHHON CHCTe-
MBI.

19 OCHOBHBIE 331241, BBIIOJIHIEMbIE CEPBEPHBIMU MPOrpaMMaMHU
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20 TexHonorun MOCTPOEHUs pPACHpPENEICHHbIX HH(GOPMAIMOHHBIX CUCTEM: TEXHOJOIMU
CORBA u COM

dopma OueTa
MuHuCcTEepCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit denepanuu
OT'AOY BO «Cankr-IletepOyprckuii rocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIM

yauBepcuteT «JIDTW» umenu B.W. Yabsnosa (JlenuHa)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Hucuunnuna Pacnpenesennas o0padorka nanabix OKTHU
1. Uctopus u npeanoceuiky co3nanus Java.

2. TexHnonoruu pacnpeneeHHoN 00padOTKH TaHHBIX.

YTBEPXIAIO

3aBeayromuii kadeapoit M.IO. Illecronanos

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTENIHHBIX MaTepHUaIoB JJisl TPOBEPKU CHop-
MUPOBAHHOCTH KOMIETEHIIMU (MHAMKATOpA KOMIIETCHI[MU) Pa3MEIECH B 3aKPBITOU

4acTH 10 aJIpecy, yKa3aHHOMY B 1I. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Knaccuduxarus

2

3

4

5 [TpakTuueckas pabota
6 Knacrepuzanus

7

8

9

— | —
|l )

Otuer mo ad. padote

—_
\S)

MarmmHHOe 00y4eHHEe U UCKYCCTBEHHBIA HHTEIIEKT

—
[98)

—_—
AN

—
9]

[
(o)

p—
~J

[TpakTrueckas pabota

6.4 MeToanka TeKylero KOHTpPOJIst

Ha JICKIITMOHHBbIX 3aHATHAX

Texy1iuii KOHTPOJIb BKJIIOYAET B CE€0sI KOHTPOJIb MOCEIaeMocTH (He meHee 80

% 3aHATHI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT IMOIy4aeT A0MycK Ha nudd. 3ader.
Ha J1a00pPaTOPHBIX 3aHSITUSX

- [lopsiioK BBHITIOIHEHHS JJa00PATOPHBIX padOT, MOJATOTOBKH OTYETOB U MX 3a-

IIATHI

B nporecce o0yuenus no aucuuiuinHe «Pacnpenenennass od0padoTka q1aH-
HBIX» CTYJCHT 00513aH BBIIIOJIHUTD S 1aboparopHbIX padot. [loa BeimoaHeHHEM 1a00-
paToOpHBIX paboT MoIpa3yMeBaeTcs MOArOTOBKA K padoTe, €€ BBIIIOJTHEHUE, TOATOTOB-
Ka OTYETa U €ro 3a1uTa. BolnonHeHne 1aboparopHbIX padoT CTyIEHTaMU OCYIIECTB-
asieTcs B Opuragax 1o 2 yenoBek. OpopmiieHre oTueTa CTyAeHTaAMU OCYIIECTBIISIETCS

B KOJIMUECTBE OJIHOTO OTYETa Ha OpUraly B COOTBETCTBUM C TpUHATHIMU B CIIOI' OTY
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npaBuiaMu opopmiieHUs cTyaeHYecKuX paboT. OtueT oopMIIsIeTCs MOCIEe BBINOI-
HEHUA J1a00opaTOpHON pabOThI M MPEICTABISIETCS MPENOIaBaTENI0 HAa MPOBepKy. [1o-
CJie MPOBEPKH OTYET JIMOO BO3BpaIaeTcs (pyU HATUYUK 3aMEUaHuil) Ha 10paboTKYy,

1100 IMOAIIUCBHIBACTCA K 3aIIUTEC.

JlaboparopHble pabOThI 3aIIMILAIOTCS CTYIEHTaMU UHIUBHUyabHO. [Ipu 00-
CY’KJIEHUU OTBETOB Ha MTOCTABJICHHBIC MIPH 3aIIUTE BOTPOCHI MPETIOIaBATENb MOKET
3aJ1aTh HECKOJIBKO YTOUHSIOLINX BOIIPOCOB. B citydae, eciu CTyIeHT JeMOHCTPUPYET
J0CTAaTOYHOE 3HaHUE BOMPOCa, paboTa cuuTaeTcs 3auiieHHoi. Tekyuuii KOHTpOIb
BKJIIOYAET B c€0sl BBIMOJIHEHHUE, CAady B CPOK OTYETOB M UX 3aLIUTY 10 BCeM Jiabopa-

TOPHBIM paboTaM, IO pe3yabTaTaM KOTOPOM CTYIEHT MOydaeT AOMYCK HA IK3aMEH.
HA NMPAKTHYECKUX 3aHATHAX

Texy1inii KOHTPOJIb BKJIIOYAET B C€0sI KOHTPOJIb MocemaeMocT (He meHee 80

% 3aHSTHIA), IO pe3yabTaTaM KOTOPOTO CTYJIEHT MOTy4YaeT A0MycK Ha audd. 3a4eT.

B xone npoBeneHus NpakTUYECKUX 3aHATUI LIEIECO00Pa3HO NPUBIICYEHUE CTY-
JICHTOB K KaK MOXKHO 0oJiee aKTUBHOMY yYacTHIO B JUCKYCCHSIX, PEHICHUH 3ajad,
oOcyxxJeHusix u T. 1. IIpu 3TOM aKTUBHOCTb CTYJI€HTOB TAKKE€ MOXXET YUHUTHIBATh-
csl IpenojaBaTesieM, Kak OIMH U3 CIOCOOO0B TEKYIIETO KOHTPOJIS Ha MPaKTHUYECKUX

3AHSITHSIX.
CaMOCTOSITeILHOM PadoThI CTYIEHTOB

KOHTpOJ'IB CaMOCTOSITCILHOM pa6OTBI CTYACHTOB OCYHICCTBILCTCA HA JICKIM-

OHHBIX U IPAKTHUYCCKUX 3aHATHUAX CTYICHTOB 110 MCTOAWKAM, OIIMCAHHBIM BBILIC.

17



7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonuuectBo mocamouHbIx
MECT — B COOTBETCTBHUHU C
KOHTUHTEHTOM,  pabouee
MECTO npernojaBare’s,
IIPOEKTOp, 3KpaH, HOYTOyK

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

JlaGopatopusie pabo-
ThI

JlaGopatopust

KonmuecTtBO 1OCagodYHBIX
mect u IIK — B cooTBeT-
CTBUH C KOHTHHIEHTOM,
paboyee MEeCTO IperoaaBa-
T

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

HpaKTI/I‘{eCKI/Ie 3aHA-
TUA

Aynutopust

KomnuecTtBO  mocagouHbIX
Mect u IIK — B cooTrBer-
CTBUH C KOHTHUHI'CHTOM,
pabouee MeCcTo mpernojaBa-
TeJs, JOCKa.

1) Windows
XP u BbIIIE; 2)
Microsoft Office
2007 u BpIIIIE

CamocrosiTenbpHas pa-
6ora

ITomemenune s ca-
MOCTOSATENLHON pabo-
Ta

OcHallleHo KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MoJKJIroueHus k cetu «MH-
TEpHET» U obecreueHneM
JOCTyla B DJEKTPOH-
HYIO UH(POPMAIIOHHO-
00pa3zoBarenbHyl0  Cpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIE;

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

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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