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AHHOTAIHSA
paGoueit nporpammbl yueonoi rucuumiunsl b1.B.24 Texnosiornu 00padoTku 60/1b-
HIAX JAHHbIX
171 noAroToBKH 6akanaspos no Hanpasaenuio 09.03.03 Ilpuknagnas uapopmaTuka
HanpasJennocreii: [puknannas uapopmatura B skoHoMuke, CACTEMBI HCKYCCTBEHHOTO
HUHTCIIJICKTA

Hens ocBoeHust AUCHHMILTHHBI: (OPMUPOBAHHE Yy CTYAEHTOB 0a30BBIX TEOPETHUECKUX
3HAHUN O CYU[HOCTH, CTPYKTYPE U BHIAX MAaTEMATUYECKHX MOJENEN MPUHSITUS PEIICHUH, YIIpaB-
JICHUS] U CMIOCOOHOCTH K MPHUMEHEHHUIO TEXHOJIOTHH 00paboTku maHHBIX (B TOM umcie big data)
NPy TPOEKTUPOBAHUH TEXHOJIOTHI MCKyccTBeHHOro mHTesuiekTa (M), uHTeNIeKTy aibHbIX WH-
dopmanmonHbix TexHojioruit (UT) u cuctem B mpodhecCHOHANBHON NEATENbHOCTH, a TaAKXKe CIO-
COOHOCTB MPAaKTHYECKOTO HCIONb30BAaHHUS HABBIKOB MOJy4YeHus] ¥ (popMali3aliy 3HAHHIA, a TaK-
K€ HABBIKOB MTPUMEHEHHsI OOJIbINNX JaHHBIX IJIsl MOIEIUPOBAHUS CIOKHBIX CUCTEM U TPOLIECCOB.

MecTo qHCUMIVIMHBI B Y4e0HOM ILIAHe: AMCLUIUIMHA BKJIIOYEHA B (POPMUPYEMYIO y4acT-

HUKaMU 00pa30BaTeNbHBIX OTHOIIEHUH YacTh y4eOHOTO IJIaHa TI0 HAIMPABJIEHHIO MOJTOTOB-

ku 09.03.03 IMpuknagHas nHGOpMaTHKA

TpeGoBaHus K pe3yJIbTATAM OCBOEHHS JUCHHIIMHBI: B PE3yJIbTaT€ OCBOCHUS

TUCIUTLIAHBI popmupyrotcs cienyromrue kommereHuu: [1Koc-11.1, TTKoc-11.2,

IMKoc-11.3, TIKoc-12.1, [TKoc-12.2, TTKoc-12.3

KpaTtkoe copepixanue AHCHUNIHHBI:

bonbiue nanapie. OCHOBHbIE HATPABJIEHUS] PAa3BUTHS METOMOB O0Pa0OTKU U XpaHEHUSI

nauabiX. Volume. 3akon Mypa. Velocity. Variety. @peiimBopk Hadoop. IIpoGnema xpa-

HEHHsI HECTPYKTYPUPOBaHHBIX AaHHBIX. [IpodOaema npeobpasoBanust qaHHBIX. CeMaHTH-

yeckne aHamu3aTopbl. CamooOydaromuecs: aBTOMaThl. S3bIKHM MPOrpaMMHUpPOBAHUS AJIS

Big Data (R, Python, Julia, Java, Scala, MATLAB, Go, Kafka, Hadoop). ®peiimBopku

(Hadoop, Spark, Storm). Ananuruueckue miardopmel (Rapid Miner, IBM SPSS Model-

er, KNIME, Qlik Analytics Platform, STATISTICA Data Miner, Informatica Intelligent

Data Platform, World Programming System, Deductor, SAS Enterprise Miner). IIpoune

uHcTpyMeHThl (Zookeeper, Flume, IBM Watson Analytics, Dell EMC Analytic Insights

Module, Windows Azure HDInsight, Microsoft Azure Machine Learning, Pentaho Data

Integration, Teradata Aster Analytics, SAP BusinessObjects Predictive Analytics, Oracle

Big Data Preparation).

O0mass TPyaoeMKOCTh AUCHUIVIMHBI/B T.4. MNPAKTHYECKAsT MOATOTOBKA:
108/4 (uacb1/3a4. ex.)

IIpomexkyTOUHBIN KOHTPOJIb: JK3aMeH, KypcoBasi padoTa.

1. Ilesib ocBOEHMSI AUCHHUILIHHDI

enbto ocBoeHust nucHUILUIUHBI « TexHonmoruu 0O6paboTKku OONBIIMX AAHHBIXY» SIBJsIETCsT hopMupo-
BaHUE y OOy4arOIMXCsl KOMIETEHLUH, 00eCneunBaroIuX COCOOHOCTh K HMCIONb30BAHUIO OOJb-
IIUX JAHHBIX MPH MPOEKTUPOBAHUN TEXHOJOTHH UCKyCcCTBeHHOTO uHTeuekta (MU), naremekry-
anbHbIX WH(pOopMaunoHHbIX TexHojoruid (MT) m cucrem B mpodecCHOHANBHOW NEeSTeNbHOCTH, a
TaK)Ke CIOCOOHOCTh MPAKTUYECKOTO MCIOJIb30BAHUS HABBIKOB MOJNY4YeHHs U (OpMann3alid 3Ha-
HUH, a TaKK€ HABBIKOB MPUMEHEHUS OONBINUX NAaHHBIX JJISI MOJAECIHUPOBAHMS CIIOKHBIX CHCTEM U
npoIeccoB. YUeOHBIH MPoLece MO0 OCBOSHHUIO JUCLUIIMHBI HAIMpPaBJIEH HA MCIOJIb30BAHHE COBpE-
MEHHBIX LU(PPOBBIX TEXHOJOTHH, B TOM 4HCIE LHU(POBBIX CEPBHCOB, MOAENEH U MPOrpPaMMHOIO
obecrnieueHnst Ha OCHOBE TexHojorui M.



2. MecTO AUCUUIUINHBI B y4e0HOM mpouecce

JucumnnuHa « TexHonornu 00paboTKK OONBIIAX AAHHBIX» OTHOCHTCA K (pOp-
MUPYEMOI ydyaCTHUKaMK 00paszoBatebHbIX yacTh biioka 1 «/lucuumimasl (Moay-
an)» ydyeOHoro miana. Jucuunnuna « TexHonorun o0paboTku OONIBIINX JAHHBIX)
peanuzyeTcs B cooTBeTcTBHM ¢ TpedoBaHusimu OI'OC BO, npodeccnoHaibHOTO
cranaapra, OI1IOIT BO u Y4eOHoro nmnana no HanpaeneHuto 09.03.03 [Mpuknaanas
uH(dopMaTuka.

(mudp, HazBarme)

[TpeamecTBYOMMMHA KypCaMHi, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs AUCLHU-
nivHa «Texnomornu oOpaboTKM OONMBIIMX AAHHBIX» SBISAKOTCS Maremaruka, MHo-
CTPaHHBIN $3bIK, AUCKPETHAS MATEMATHKA, TECOPHs BEPOSTHOCTEHN, MaTeMaTHUECKas
CTaTHCTUKA, AJITOPUTMM3ALMS W MporpaMmupoBanue, basel naHHbix, TexHOIOrHA
00paboTKM OONBIIUX JAHHBIX.
Hucnunnvna «TexHonorun oOpaGOTKK OOJBIIMX JAHHBIX» SIBJISIETCS OCHOBOMOJIA-
TaloMICH A M3YYEHUS CIACAYIOIMX OUCUUIUIMH. AHAIW3 NPOCTPAHCTBEHHO-
BPEMEHHBIX JAHHBIX HA OCHOBE MAIIMHHOTO O0yueHUsi, CHCTEMbI NOIAEPKKA MPHU-
HATUS peuieHni, Pa3paboTka pacnpeneneHubix cucteM, MHPOpMallMOHHBIE CHCTEMBI
VIIpaBJIEHUS POU3BOACTBEHHON KoMItaHuei, BKP.

OCOOEHHOCTBIO TMCUUIUIAHBL SBJISICTCS TMOJYYCHUE 3HAHWA W HABBIKOB MC-
NOJIb30BAHUS MCKYCCTBEHHOIO MHTEJUIEKTA B 33Ja4axX ONTUMU3ALMU MPOYPECCHO-
HATBHOMN JEATENBHOCTH.

PaGouas mporpamma AucHMIUIMHBL « TexHOMOrMM 00paOOTKM OONBIIAX JTaH-
HBIX» JIJI1 UHBAJIUOB U JIUIl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbsl pa3pada-
THIBACTCS WHAMBUAYAJIBLHO C YYETOM OCOOEHHOCTECH MCUXO(PU3NYECKOTO Pa3BUTHS,
WHJMBHTyAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3/I0POBbS TAKMX 00y YaAOIIUXCS.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yabTaToB 00y4eHust no apucuumnnuae b1.B.24
TexHos0rnu 00paGoTKU 00JBIIMX JAHHBIX, COOTHECEHHBIX C IVIAHHPYEMbIMH
pe3yJbTaTaMu OCBOCHHS 00pa30BaTe/IbHOI NPOrpaMMbl

OO0pa3oBarenbHBIE PE3YJIbTaThl OCBOCHUS JUCLHUILIMHBI O0YYaOUIMMCS, TPEe-
CTaBJICHBI B Ta0nHLE 1.

4. CTpyKTypa U COACpPKaAHUE TUCHUILIMHBI

Kypc npoxomut B 3 ceMmecTpe M paccuuTaH Ha 16 ydacoB seknuii, 48 4acos
NPAKTUYECKUX 3aHATUH, 77 4acoB caMOCTOsATENbHOM padoThl 1 0,4 KPA.

Tekymas arrectauus CTyJACHTOB - OLCHKA 3HAHWA U YMEHHUI TPOBOAUTCS HA
NPAKTUYECKUX 3aHATUSAX C MOMOIIBIO 3aUIUTHl MPAKTUYECKUX PAOOT U OLIEHKK CaMo-
CTOATENBHON PabOTHI CTY IEHTOB.

[TpoMeXyTOUHBIH KOHTPOJIb MPOBOAMTCS B (POPME KyPCOBOTO MPOEKTA M K-
3aMEHa B 3 CEMECTPE.



4.1 PacnpenesieHue TPyA0EMKOCTH IUCHUIJIMHBI IO BUAAM padoT
1o ceMecTpam

OO0wast TpyA0EMKOCTh IMCUMIUIAHBI cocTaBisger 5 3ad.ea. (180 wacos), mx
pacnpeneneHue 1o BuaaM padoT ceMecTpaMm NPEACTaBICHO B Tadmuue 2.






Plotly

IIKoc-11.3

Bnaneer HaBelkamu
NoJIy4eHus1 1 obpa-
0OTKH OOJNBIINX JaH-
HBIX C MOAJEPKKON
paboThI B pesKUMeE pe-
aJIbHOTO BPEMEHU

HaBbIKAMH TIOJTyYeHHs U
00paboTku OONBITUX
JAHHBIX C MOAAEPKKON
paboThI B pesKuMe pe-
aJIbHOTO BPEMEHH C T10-
MOLIBI0 OUOIHOTEK
python NumPy, Pandas,
Matplotlib, Seaborn,
Plotly

ITKoc-
12

OO0paboTka 1 aHAJIN3 TaHHBIX
0e3 mpeaBapUTENIbHOM pas-
MECTKH, B TOM YHCJIC MalllTH-
HO-TCHCPUPYEMbBIX JAHHBIX

IIKoc-12.1

3HaeT NPUHLUIBI pa-
00TBI 1 OCOOEHHOCTH
MIPUMEHEHUs1 HEUPOH-
HBIX CETEH AJIs1 aHAJIH-
3a JaHHBIX, METO/IBI
(pakTOpHOTO U KJIa-
CTEPHOTO aHaJIN3a,
METO/IbI CEMaHTHYEe-
CKOT'0 aHaJIn3a

NPUHLUIBI pabOTHI U OCO-
OEHHOCTH PUMEHEHUS
HEHPOHHBIX CeTeH IS aHa-
732 JaHHBIX, METONBI (hak
TOPHOTO U KJIACTEPHOTO
aHaJIN3a, METOJbI CEMAHT I+
YEeCKOro aHaJIN3a B Cpefax
nporpammupoBanust Googl
Colab, Anaconda Ha s13bIKe
python

[IKoc-12.2

YMeeT npOou3BOIUTh
ABTOMATU3UPOBAHHY IO
00paboTKy MacCHBOB
MEPBUYHBIX JAHHBIX

NPOU3BOAUTH ABTOMATHU-
3UPOBaHHYIO 00pabOTKyY
MaCCHBOB MePBUYHBIX
JaHHBIX MOJY4aTh MPea-
CTaBJIEHUH O Habope naH-
HbBIX C MOMOLIBIO METOOB
shape, head, describe, info
oubnuorekn pandas, uc-
NOJIb3Y st OMOIHOTEKY
sklearn, mpomsBoauTh
HOPMAJIU3ALHUIO JAHHBIX C
MOMOILIBIO METONIA
RobustScaler 6ubnnorexn




sklearn

[IKoc-12.3

Brnaneer HaBbikamMu
BBIMTOJIHEHHSI aBTOMa-
THU3UPOBAHHOTO aHa-
JM3a MEPBUYHBIX J1aH-
HBIX C KJIacCU(pUKAIH-
el pa3MEYEeHHBIX CO-
OBITHI U IOCTPOCHU-
€M MMPOTrHOCTHYECKUX
Mozenen

BBITTIOJIHEHUA aBTOMATH-

3UPOBAHHOTO aHAJN3a
MEPBUYHBIX JaHHBIX C
kjaccupukanyeit pas-
MEYEHHBIX COOBITHI U
MOCTPOCHUEM MTPOTHO-

CTUYECKHUX MOAeJei, KO

IUPOBATh KATErOPUaIb-
HBIC TIPU3HAKU B JUC-
KPETHBIC BEJIUYUHBI C
MOMOLIBI0 METONIA

get dummies







[Ipobnema npeodpasoBanus ganHbIX. CeMaHTHYeCKHe aHamu3aTopbl. CamooOyyarommecs: aBToMa-
THBI.

Tema 3. SI3bIKH NPOrpaMMHPOBAHHM # JJIS AHAJIU3A H 00padoTKH 00JIBIIUX MACCHBOB JAHHBIX.
SAzeiku mporpammupoBanus s Big Data (R, Python, Julia, Java, Scala, MATLAB, Go, Kafka,
Hadoop)

Tema 4. ba3el jaHHBIX.

Pensiuronnsbie 6a3bl nanubix. [lapamiensHbie 6a3pl qaHHBIX. PacnipenenéHubie GpaiiioBble CHCTEMBI.
NoSQL CYB/, Texunonorus Map-Reduce. GOOGLE BIGTABLE. MapReduce. O0br4nbIiT TOUCK.
ITonHoTekCcTOBBIN nouck. IlapamnenpHble 3anpockl. TeXHOMOrWs NOUCKAa U UHTerpauuu. basel nan-
Heix (Hive, Impala, Presto, Drill).

Tema S. IIporpammHubie cpeacTBa st 00padoTk AaHHBIX U cucTtembl Data Mining
IMporpamma Excel. ITporpamma Statistica. SPSS. IIporpammasie cpeactsa. ETL mponecc mo obpa-
6otke otuétoB. IlonsaTne o Texnomoruu Data Mining. Peanmsaims B makerax NPUKJIATHBIX MPO-
rpamm. CeteBble TexHoorHH Data Mining.

Tema 6. ILnaTdopmbl u Pppeiimopku aas Big Data

OpeiimBopku (Hadoop, Spark, Storm). Amammrudeckmne mnardopmsl (Rapid Miner, IBM SPSS
Modeler, KNIME, Qlik Analytics Platform, STATISTICA Data Miner, Informatica Intelligent Data
Platform, World Programming System, Deductor, SAS Enterprise Miner). IIpoune uHCTpyMEHTHI
(Zookeeper, Flume, IBM Watson Analytics, Dell EMC Analytic Insights Module, Windows Azure
HDInsight, Microsoft Azure Machine Learning, Pentaho Data Integration, Teradata Aster Analyt-
ics, SAP BusinessObjects Predictive Analytics, Oracle Big Data Preparation).

Tema 7. Ananuruka Big Data

Texnonornu u meronsl ananuza Big Data( Data Mining; kpayICOpPCHHT;, CMEIIEHHe U MHTErPaLys
JAHHBIX; MALIMHHOE OOy4YeHHe, NUCKYCCTBEHHBbIC HEHPOHHbIE CETH, paclio3HaBaHHE OOpa3oB; Ipo-
IHO3HAsl AHAJWTHKA, UMHTALMOHHOE MOJEIUPOBAHHE, MPOCTPAHCTBEHHBIH aHAN3, CTaTUCTUYE-
CKUH aHaJIN3, BU3Y N3N aHATUTHYECKIX TaHHBIX ).

Tema 8. Beegenne B MaminHHOe 00y4eHHe U pa3padOTKy JAHHBIX
MammHHOe oOydeHne u MaitHUHT Oonbinx naHHbIX (Big Data). HelipoHHBIE ceTH Kak peanu3anus
aJTOPUTMOB MALTMHHOTO 00y4eHUs

Tema 9. Cnnoco0bl BU3yaau3alui, HHTePHIpPeTALNH, IPOEKTHAS OPraHH3aALHA
CriocoObl BU3yalIbHOT'O MPEACTABICHUST JaHHBIX. MeTonbl Busyanuzauuu. KoruurusHas undopma-
THKAa, 5KOHOMUKA 3HAHWH, TPpeOOBaHMUA K CIELUAINCTAM B OOJIACTH WHTEJUIEKTYaJbHONH 00paboTKu

IAHHBIX AJ Ou3Heca.

Tema 10. Pemenns Ha ocHoBe Big data
Prinok Big data. Big data B 6ankax. Big data B 6usnece. Big data B mapkeTunre.

4.3 Jlekuuu/nadéoparopHbie/MPpaKTHYCCKUAE/ 3AHATHUS

Tabnuia 4
Coaeprxanue JeKnHii /MPaKTHYECKUX 3aHATHH W KOHTPOJbHbIE MEPONIPHUATHS
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7. Kaxue CJIO’KHOCTH MOTYT BO3HUKHYTb ITPU MPOBEIE€HUH MHOTOMEPHOTO CTATUCTUUECKOIO aHAJIU-
3a W aHaju3a Heunciosoi nHdopmaimu B Big Data?

Tema 2. TexHonoruu xpanenus: 1 06padoTkn bonbmux KaHHBIX.

1. Kakue TeXHOJOrnu UCTIONB3YIOTCSA A XpaHeHus bonbmnx qaHHbIx?

2. Yro Takoe Hadoop u kak oH ncnomns3yercst st 00padoTku bonbmmx nanHbIx?

3. Kakue npeumyinectsa uMmeet ucnosbzopanrne NoSQL 0a3 naHHbIX It XpaHeHus boibiux naH-
HBIX?

4. Kakne TeXHOJIOTHH UCTIONB3YIOTCS 1JIs1 0OpabOTKH MOTOKOB IAaHHBIX B PEKHUME PEaJBHOTO Bpe-
MeHH?

5. Kak mponcxoauT HHTerpanus pa3InyHbIX HICTOYHUKOB AaHHBIX B Big Data?

6. Kakue MHCTpyMEHTbI UCIIONB3YIOTCA [Tl BUSYaJIM3alluy U aHainu3a bonblux naHHbx?

7. Kak obecnieunBaercst 6e30macHOCTh U 3amuTa bonpmmx nanHbix B cuctemax Big Data?

Tema 3. A3bIKu IPOrpaMMHUPOBAHH 51 AJIST aHATIHM3a U 00pabOTKH OONBLINX MACCUBOB JAHHBIX.

1. Kakue s13bIKH IPOrpaMMHUPOBAHUS UCTIONB3YIOTCS 11 aHamnu3a U o0paboTku bonbIinx naHHBIX,
Hanpumep, Python, R, Java?

2. Yro Takoe Apache Spark u xak oH ucnonszyercst st 00padoTku bonbmmx naHHBIX?

3. Kakue HHCTpyMEHTBI HCTIONB3YIOTCS AJISl MAIIMHHOTO OOYYeHUs U aHann3a AaHHbIX B Big Data,
Hanpumep, TensorFlow, Apache Mahout, Apache MXNet?

4. Kaknie ”HCTPYMEHTBI HCIIONB3YIOTCS JUIsl 00pabOTKM TEKCTOBBIX NaHHBIX B Big Data, Hampumep,
Apache Lucene, Apache Solr?

5. Kakue mHCTpYMEHTBI HCTIONB3YIOTCS Ai1st 00paboTku rpadoBbIx naHHBIX B Big Data, Hampumep,
Apache Giraph, Neo4j?

6. Kakue HHCTpyMEHTBI HCTIONB3YIOTCS At 00paboTKH BpeMeHHBIX psioB B Big Data, Hanpumep,
Apache Kafka, Apache Flink?

7. Kakue MHCTPyMEHTBI HCIIONB3YIOTCS ISl PACHIPEAETICHHOTO XpaHeHus1 1 00paboTku bonmprmx
naHHbIX, HarpuMep, Apache Cassandra, Apache HBase?

Tema 4. ba3bl TaHHBIX.

1. Pactipenenennbie CUCTEMBI XpaHeHHs NaHHBIX, Hanpumep, Hadoop Distributed File System
(HDES).

2. O6paboTka NaHHBIX B pealibHOM BpeMeHH ¢ momomnbio Apache Kafka u Apache Flink.

3. MammnaHOe 00y4eHHe U aHAJIM3 TaHHBIX ¢ ucrnonb3oBanueM TensorFlow, Apache Mahout u
Apache MXNet.

4. O6paboTka TEKCTOBBIX JaHHBIX ¢ momolIeio Apache Lucene u Apache Solr.

5. Obpabotka rpadoBbx aHHBIX ¢ moMmonIbio Apache Giraph u Neo4j.

6. Pabota ¢ BpemeHHBIME psinamu ¢ omornbio Apache Kafka u Apache Flink.

7. basel garabix NoSQL, Takue kak Apache Cassandra u Apache HBase.

8. MHCTpyMEeHTHI 111 BU3yaIn3alliy JaHHBIX, Takue kak Tableau n Power Bl

9. be3zomacHOCTh M KOH(PUAEHINAIPHOCTD NaHHBIX B Big Data.

10. PactipeneneHHble BBIYMCICHUS U MTapajulelbHast 00padOTKa JaHHBIX.

Tewma 5. IIporpammubie cpencTsa ajis o0paboTKH NaHHBIX U cucTeMbl Data Mining
1. OcuoBer Data Mining 1 MaltmHHOTO OOy YeHHUSI.

2. Anroputmsl Kilaccu(pUKaMY U KJIACTEPU3ALMH JaHHBIX.

3. M3BieueHne MpU3HAKOB U MPenoOpadoTKa JaHHBIX.

4. O6paboTKa eCTeCTBEHHOTO SI3bIKA U aHAJIN3 TEKCTOB.

5. MeTtoap! acCOLIMaTUBHOIO aHAJIN3a U MIOUCKA AaHOMAJIUH.

6. IHTerpanys 1 aHaJIu3 JaHHBIX U3 Pa3JIMIHBIX HCTOYHUKOB.

7. Ucnonb3oBanue rpadoBbix 6a3 maHHbIX At Data Mining.

8. Pabora ¢ Sonbmmmu obbemMamu gaHHbIX npu nomomu MapReduce u Hadoop.
9. Busyanu3sanus 1 uHTEeprpeTanus pe3yiasraTos Data Mining.

10. DTHyeckue U FOPUAMHYECKUE aCTIEKThI HCToNb30BaHus Data Mining.
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Tema 6. [lnaTdopmsl u ppeiimBopkn 1y Big Data

1. Apache Hadoop u ero skocuctema: HDFS, MapReduce, YARN, Hive, Pig, Spark.

2. NoSQL 6a3b1 nannsix aiist Big Data: Cassandra, MongoDB, Couchbase, Amazon DynamoDB.
3. Apache Kafka nnst o6paboTky MOTOKOB TaHHBIX.

4. Apache Storm st 06pabOTKHU MOTOKOB TAaHHBIX B PEKIME PEATbHOTO BPEMEHH.

5. Apache Flink nnst 00paboTky MOTOKOB NaHHBIX U TTAKETHBIX TAHHBIX.

6. Apache Beam anst cozmanus 1 3anycka nanmiaitHoB oOpaboOTKHU TaHHBIX HA PAa3IMYHBIX IJ1aT-
dopmax.

7. TensorFlow u PyTorch nns mamuHHOTO 00y4eHUs U 11y OOKOTO 00ydeHHsI.

8. Apache Zeppelin u Jupyter Notebook st HHTepakTUBHOH pabOThI ¢ JAHHBIMU U aHAITN3a Pe-
3yJIbTaTOB.

9. Apache Druid nnst 6picTporo ananu3a 1 3ampocoB K O0IbIUM 0ObeMaM TaHHBIX.

10. Kubernetes nist ynpasineHus KjlacTepaMy U KOHTEHHEpaMu ¢ puiiokeHussMu 1uist Big Data.

Tema 7. Ananutuka Big Data

1. OCHOBBI CTATUCTUKU U AHAJIN3A JAHHBIX.

2. MeToabl MalTMHHOTO 00yUYEHUs U [Ty OOKOro 00y4YeHH .
3. OOpaboTka 1 aHAJIM3 TEKCTOBBIX JAHHBIX.

4. Busyanuzauus JaHHBIX U CO3aHKE JaOOpIOB.

5. Bonpinne naHHBIE M UX BIMSIHAE HA OM3HEC-TIPOIIECCHL.
6. Pabota ¢ HeCTPYKTypHUPOBAHHBIMH JAHHBIMU, TAKIMH KaK HU300paskeHMsI U BUAEO.
7. Pabota ¢ naHHBIMHU B PEXKHUME PEaIbHOTO BPEMEHH.

8. AHanu3 couuasbHbIX CeTell U Meaua-1aHHbIX.

9. CucteMbl pekoMeH 1Al 1 epCOHANN3alus KOHTEHTA.
10. be3onacHOCTh AaHHBIX U 3aIUTa OT KUOepaTax.

Tewma 8. BBenenne B MammnaHOe 00ydeHUE U pa3pabOTKy HaHHBIX

1. OcHOBHBIE IOHATHS U TEPMUHBI B MALTHHHOM OOYyUYEHHH.

2. PaznuuHble THUIBI 337124 MAIIHHHOTO OOYUYeHHUs: KiIacCU(UKALIUS, PErPecCHsi, KIacTepU3aLis U
T.A.

3. Metonpb! peno0pabOTKH AAHHBIX: OYHCTKA, MPpeoOpa3oBaHue, MacIITAOUPOBAHHE U T 1.

4. Obyuenue ¢ yuureneM 1 6€3 yUuTeNs: IpUMephI 3a1a4 U METOJIOB PEIIEHHSI.

5. Mopnenu MammuHHOTO OOYUEeHHs: IMHEHHbIE MOJIENH, IEPEBbs PELICHUH, HEHPOHHBIE CETH U T.II.
6. OueHka KauecTBa MOAENEH: METPUKHU, KPOCC-BAIMAALINSA U T. 1.

7. TexHuKH yayqIenns Moaeneii: oToop NpU3HAKOB, HACTPOMKA MapaMeTPOB H T.J.

8. IlpumeHeHne MaImMHHOTO O0yUEHUs B pEalIbHBIX MTPOEKTaX: OT BHIOOpA MOZEIH 10 €€ BHepe-
HUS.

9. Ucnionb3oBanne OMOIMOTEK M MHCTPYMEHTOB ISl MAITMHHOTO oOy4enus: scikit-learn,
TensorFlow, Keras u 1.1.

10. DTHyeckue 1 MPaBOBBIE ACTIEKTHI HCTIOIB30BAHUS MAIIMHHOTO O0y4YeHus! 1 00pabOTKH JaHHBIX.

Tema 9. CriocoObl BU3yanu3aluy, UHTEPIPETALNH, TIPOSKTHAS OPTaHU3ALHS

1. CriocoObl BU3yanu3anny JaHHBIX: rpadUKy, THArPaAMMBI, TEIUIOBBIE KAPThI U T.1.

2. MHTepnperanys pe3yabTaTOB MOIEIUPOBAHUS . BAXKHOCTh IPU3HAKOB, BIMSTHUE NTAPAMETPOB U
T.I.

3. Opranuzanys NpOEKTa MAIIHHHOTO 00yUeHHst: cOOp JaHHBIX, IIOCTAHOBKA 3a/1a4H, BEIOOP Mofe-
JU U T.0.

4. Pabota ¢ 6onpmMu 00beMaMu TaHHBIX . TAPAJUIETBHOE BBIYUCICHUE, PACTIPEIEIICHHBIE BBIYHC-
JeHUS U T ..

5. IlpumeHeHne MaITMHHOTO O0yUYEHUs B Pa3INYHBIX OTPACISIX: MEIUIIMHA, (PUHAHCHI, TPOH3BOI-
CTBO U T ..
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6. Mcnionb3oBanne OUOIMOTEK M MHCTPYMEHTOB ISl BU3y a3l U HHTEPIIPETALH JaHHBIX:
Matplotlib, Seaborn, Plotly u T.1.

7. Pabota B kOMaHJe Ha MPOEKTAaX MALIMHHOTO 00yUEHHsI: pa3aesieHne 3a1a4, KOHTPOJIb BEPCUH U
T.I.

8. O0paboTKa TEKCTOBBIX NaHHBIX: MPEeN00padOTKa, BEKTOPH3ALHNS, KIACCUPUKALIIS U T.1T.

9. IlpuMeHeHNEe MalTUHHOTO OOYYEHUS ISl aHAJIN3a U300pasKeHH: pacro3HaBaHUE OOBEKTOB, CET-
MEHTALUS 1 T.JI.

10. DTHyeckue 1 MPaBOBBIE ACTIEKTHI UCTIONB30BAHUS TAHHBIX U MOZIEeJIeH MAIIMHHOTO OOyUYEHHs B
pa3NIUYHBIX cepax: KOHPUIEHINAIBHOCTD, TUCKPUMUHALINS U T /.

Tema 10. Pemenust Ha ocHOBe Big data

1. Yro takoe Big Data u kakue mpobyieMbl OHa pernaer?

2. Kakue TeXHOJIOTUM UCTIONB3YIOTCS AJist 00padoTku u ananu3a Big Data?

3. Kakue npenmyIecTsa IMEIOT pelieHns: Ha ocHoBe Big Data mo cpaBHEHUIO ¢ TPagUIIMOHHBIMU
MOJIXO/IaMH K aHAJIN3y AaHHBIX?

4. Kakue THIBI TAaHHBIX MOKHO 00pabaThIBaTh C IOMOLIBIO pelneHuii Ha ocHose Big Data?

5. Kakue MeTompl MaIIMHHOTO O0YUYeHHs UCTIOB3YIOTC Ui anaimn3a Big Data?

6. Kakue HHCTpyMEHTBI HCTIONB3YIOTCS AUl XpaHeHus: 1 odopadotku Big Data?

7. Kakue npoOnemMbl MOTYT BOSHHKHYTB Tpu paboTe ¢ Oonbimmu 00beMaMu JaHHBIX U KaK UX
MO>KHO PELINTD?

8. Kakue npumeps! yCeImHoro npiMeHeHs peleHnii Ha ocHoBe Big Data B pa3nuuHbIx otpacisax?
9. Kakue TpeboBaHHs K anmapaTHOMy OOECIIEUEHHIO U CETEBOI MHPPACTPYKTYpPe HEOOXOAMMBI JJIsI
pabotsi ¢ Big Data?

10. Kakue HaBbIKM U 3HAHHUSI HEOOXOAUMBI 111 padOTHI € peIIeHusIMU Ha ocHoBe Big Data?

2) Ilpumepeol 3a0anuil 011 NPAKMUYECKUX padom

[ToapoOHBIi mepeveHb 3a1aHni A1k TPAKTHYECKUX 3aHATHI MPEACTABIICH
B OLICHOYHBIX MarepraiaX JUCIATUINHEIL.

3)Ilepeuens mem Kypcoewix npoeKmoe:

1. Ananu3 notpeOHOCTEN cenbCeKoro xo3siicTra B Big Data TexHonorusx.

2. Pa3paboTka cucTeEMbl MOHUTOPHHTA U POTHO3UPOBAHUS Y PO’KaHHOCTH Ha OC-
HoBe Big Data.

3. Ucnonw3oBanue Big Data s onTuMmu3anum nporu3BOACTBEHHBIX TPOLIECCOB B
CEJILCKOM XO3SIHCTBE.

4. AHa/IM3 TaHHBIX O TIOTOAHBIX YCIOBUSAX U UX BIIMSHUAU HA YPOXKAHHOCTH C I10-
moribto Big Data.

5. Mcnonp30BaHUE MAIIMHHOTO OOYUYEHMS 1711 ONTUMU3aLWU UCTIOIb30BaHUS
yAOOPEHUH U CEMSIH B CEIIBCKOM XO3SHCTBE.

6. Pa3paboTka cuCTEMBI YIIPABICHHUS PECYPCAMU M SHEPTOCOCPEKEHUS HA OCHOBE
Big Data TexHOI0rHid.

7. AHaIM3 PHIHKA CENBCKOXO3SMCTBEHHON MPOAYKIMHU U POrHO3UPOBAHKUE CIIPO-
ca ¢ nomouibro Big Data.

8. Ucnonw3zoBanue Big Data st MOHUTOPUHTA 310POBBS ’KHBOTHBIX U MPEAOT-
BpauieHus 3a00J1CBaHUM.

9. Pa3paboTka cMCTEMBI ABTOMATHYECKOTO KOHTPOJISI KAUECTBA MPOAYKIIAN Ha
ocHoBe Big Data TexHonoruii.
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10. Ucnonib30BaHUE MATMHHOTO OOYYEHHUS JIj1s1 ONTUMU3AIAN JIOTUCTUKU B CEJTb-
CKOM XO3SUCTBE.

4) Hepeuenb 60RPOCOB, 6BIHOCUMDIX HA IK3AMEH:

1. Yro takoe Big Data u kakue npenMy1ecTBa OHH MOTYT MPUHECTH B CETIb-
CKOM XO351iCTBE?

2. Kakue MeTopl 1 FHCTPYMEHTBI HCIIOJIB3YEOTCS UTsl 00pabOoTKK OONBIINX
JTAHHBIX B CEJILCKOM XO03siCcTBE?

3. Kakue 331241 MOKHO pelnTh ¢ moMombpio Big Data B cenbckoM xo3siicTBe?
4. Kakue npoOseMbl MOTYT BO3HUKHYTh MTPH padboTe ¢ OOJbIIMMHU 0ObeMaMuU
JAHHBIX B CETBCKOM XO34HCTBE U KAK UX MOYKHO PELIUTH?

5. Kakue npumepsl ycnemHoro npuMeHenust Big Data TexHOnI0rmnii B cembCkomM
XO3HCTBE BBl 3HACTE?

6. Kakue sramnsl BKJIFOUAET pa3paboTKa CUCTEMbI MOHUTOPHHTA W IPOTHO3UPO-
BaHWs yPOKaiHOCTH HAa OCHOBE Big Data?

7. Kakue MeTopl MalIMHHOTO 00Y4YEHUS] MOYKHO MCIIOJIb30BATh AJIsl ONITUMU-
3alU¥U TTPOM3BOJICTBEHHBIX MPOLECCOB B CENBCKOM XO3SHCTBE?

8. Kakue 1aHHbIE O MOTOAHBIX YCIOBUSX HEOOXOAUMBI /ISl aHAJIN3A UX BIIUSI-
HUS Ha yposKaitHOCTh ¢ momomibio Big Data?

9. Kakue mpuHOMIBI JIEKAT B OCHOBE CHCTEMBI YITPABJICHHS PECYpPCamMy U
3HeprocOepekeHns Ha 0cHOBE Big Data texnonoruii?

10. Kaknre MeTo161 MALTMHHOTO 00YYEHHSI MOKHO UCTIOIB30BATh ISl ONTUMU-
3a1UU JIOTUCTUKHU B CETCKOM XO03HCTBE?

11. Kakne Tunbl JaTYMKOB MCHOJIB3YIOTCA AJIsE COOpa TaHHBIX B CEIbCKOM XO-
3scTBE?

12. Kakue anroputMbl HCIOJIB3YIOTCS ISl aHAIM3a JAHHBIX B CEJIbCKOM X035~
cTBE?

13. Kakne nprHLMIIBI JIEKAT B OCHOBE CUCTEMBI aBTOMATHYECKOTO YITPABICHHS
pacTeHUEBOACTBOM Ha 0CHOBE Big Data TexHomoruii?

14. Kakue naHHbie HEOOXOAUMBI JJIsl MPOTHO3UPOBAHMS CIIPOCa HA MPOYKIUIO
CEBCKOro X03siicTRa ¢ momoInbio Big Data?

15. Kakne MeTo1bI MALTMHHOTO 00YYEHHSI MOKHO UCTIOIB30BATh ISl ONTUMU-
3alMM MPOLECCOB XPAHEHHSI U MEPEPAOOTKHA MPOAYKLUH CETBCKOTO X03siCTBA?
16. Kakue npHHLMIIBI JIEKAT B OCHOBE CUCTEMBI KOHTPOJIS KAY€CTBA MPOIYK-
WU CEJIBCKOTO X035HCcTBa Ha 0cHOBE Big Data TexHonoruii?

17. Kakre METOIbI MALTMHHOTO O0YYEHHSI MOKHO UCTIOIB30BATh ISl MPOTHO-
3UPOBAHMS LIEH HA MPOAYKLMIO CENBCKOTO X035 CcTBA?

18. Kakue mpuHLHMIIBI JIEKAT B OCHOBE CUCTEMBI YIIPABIIEHUS 3J0POBBEM K-
BOTHBIX Ha OCHOBE Big Data texnomoruii?

19. Kakne MeTo161 MALTMHHOTO 00YYEHHSI MOKHO UCTIOIB30BATh ISl ONTUMU-
3aUu TPOLECCOB yA00peHUs K 00pabOTKH MOYBKI?

20. Kakne MpyHLIMIIBI JIEKAT B OCHOBE CHCTEMbI YIIPABJICHUS! BOJHBIMH PECYP-
camu Ha ocHOBe Big Data texHomoruii?

21. Kakue METO/Ibl MAIIMHHOTO 00YYEHHsI MOYKHO UCTIOJIB30BATh ISl ONTUMU-
3alMM MPOLECCOB BRIPALIMBAHMS PACTEHHUH B 3aKPBITOM IPyHTE?
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O6H.I€>KI/ITI/IG Komnuara mist caMonoaroToBKH

11. Meroau4yeckue peKOMEHIANUN 00YHAIIIAMCS 110 OCBOCHHUIO TUCHHILIHHBI

OCHOBHBIMU BHJAMU OOYYEHHUsI CTYJCHTOB MO TUCLUIUIMHE SBIISIOTCS JIEKIWH,
NPAKTUYECKUE 3aHATHS B KOMIBIOTEPHOM KJIAacce M CaMOCTOsITeNbHAs paboTa CTy-
JCHTOB.

CamocTtosarenbHas padoTa CTyACHTOB MO AUCHUIIINHE « TexHomoruu oopadoT-
KM OONbIIMX AAHHBIX» HANpaBjcHa HA YIIyOJICHUE W 3aKPEIUICHWE 3HAHWI, MOJy-
YECHHBIX HA JICKIMIX U MPAKTUYECKUX 3aHATUSAX, HA PA3BUTHE MPAKTUUECCKUX YMEHUI
Y BKJTFOYAET TaKKE BUJIbI paboT, Kak:

e paboTa ¢ JIEKIMOHHBIM MATEPHAJIOM;

e paboTa ¢ PEKOMEHJOBAHHOM JIMTEPATYPOH MPH NOATOTOBKE K MPAKTHUYECKAM 3aHsI-
TUSIM;

® TOArOTOBKA K 3QUETYy.

[Tpu u3yueHun TUCHMILINHBI « TexHonoruu o0padoTku OOBLUIMX JAHHBIX) UC-
NOJIb3YETCS PEUTHHIOBAsI CHCTEMA OLCHUBAHMS 3HAHWI CTYIEHTOB, KOTOpask MO3BO-
JSET PEann30BaTh HEMPEPBIBHYIO W KOMIUIEKCHYIO CHCTEMY OLICHMBAHWS Y4E€OHBIX
JOCTHKEHUH CTYAEHTOB. HEMPEephIBHOCTh 03HAYAET, UTO TEKYIIME OLICHKH HE yCpe-
HAKOTCS (KaK B TPAJAMLMOHHONW TEXHOJIOTHH ), 4 HEMPEPHIBHO CKJIAIBIBAOTCS HA MPO-
TSOKEHUM CEMECTpa MPU W3YYCHHUH AUCLMILIMHBL. KOMIUIEKCHOCTh O3HA4acT YyueT
BCeX (POpM YUEOHOH M CAMOCTOATENBHOM PAOOTHI CTYIEHTA B TEUEHUE CEMECTPA.

[TpuHUIMOBl peATHHTA: HEMPEPHIBHBIA KOHTPOJb (HA KKAOM K3 ayIUTOPHBIX
3aHATHIA) W MOJIyueHUE OoJiee BBICOKOHM OLEHKM 3a padOTy, BBIMOJHEHHYIO B CPOK.
[1pn nMpoBEACHUN MPAKTHYECKUX 3aHATHIA MPEIYCMOTPEHO MIMPOKOE UCTIOIB30BAHUE
AKTUBHBIX U MHTEPAKTUBHBIX (opM (pa300p KOHKPETHBIX CUTYalMii, YCTHBIA OMpocC,
3alIUTa MPAKTHYECKUX padoT).

BanbHO—peiTHHrOBas ccTEMA MOBBIIIAET MOTHBALMIO CTYACHTOB.

[TpoMeKy TOUHBIM KOHTPOJIEM MO TUCLUIIMHE SIBISIETCS 3a4ET.

B pe3synbrare n3ydeHus AMCUUIIIMHBL (POPMUPYIOTCS 3HAHUS U YMEHUS B 00na-
CTH MHCTPYMEHTAIBHBIX CPEACTB, CTYACHTHI TIOJYYarOT OMBIT B MPOCKTHPOBAHUE WH-
(dopmanmoHHbIX cucTeM. Kakmomy CTyIEHTY BO BpeMsl MPAKTUYECKUX 3aHATHN
NPENOCTABISIETCS MOJIHAS BO3MOXHOCTH OBITh WHAMBUAYAIBHBIM MOJIb30BATEIEM
KOMITBIOTEPA, CAMOCTOSITENIbHO OTpadarbiBaTh yY€OHBIE BOMPOCH W BBIMOJIHATH MH-
JIVBUY JIbHBIC YUECOHBIC 3aJaHHsI IPENOIABATENS.

OcCHOBHasi pEKOMEHIALMs CBOAUTCA K OOECHNEYCHHUIO PABHOMEPHON AKTWBHOMN
paGoTHI CTYIEHTOB HAJl AUCLIMIJIMHONW B TEYEHHE BCETO CEMECTPA: CTYJACHTHI JIOJKHBI
npopadaTeiBaTh Kypc MPOCITYIIAHHBIX JICKINI, TOTOBUTHCS K BBITIOJTHEHHIO U 3AIIUTE
NPAKTUYECKUX PalOT, a TaK)KE BBHIMONHITH 3a/1aHUs, BBIHECEHHBIE HA CAMOCTOSITENb-
HY10 paboTy. PekoMeHayeTcs mepea Kaxaoh JeKUUed mpocMaTpuBarh COACPIKAHUE
NPEACTOSICH JTEKIUU MO YYCOHUKY W KOHCIEKTY C TEM, YTOOBI JIy4Ile BOCIPUHSATH
Marepual JeKIuU. BaXKHO NTOMHHTH, UTO HU OJHA AWCLHMIUIMHA HE MOXKET OBITh U3Y-
YeHa B HEOOXOAMMOM OOBEME TOJBKO MO KOHCHEKTaM. J[s XOpOIEro yCBOCHHs
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PEIHEH3UA

Ha pabouyo nporpammy Aucuuminabl b1.B.24 «TexHosiorun o0padoTku 00abIINX JAHHBIX)»
OIIOII BO no nanpasJjenuto 09.03.03 IllpuxknaaHas uadgopmaTuka, HanpasaeHHocTu: Ipu-
KJIaaHass HHPOpPpMATHKA B IKOHOMUKe, CHCTeMbl HCKYCCTBEHHOT0 HHTE/LJIeKTA
(kBanuduxkanusi BBINTYCKHHKA — 0aKajiaBp)

Ammapuna Tatesana Uropesna, k.3.H.,, @TBOY BO PI'AY-MCXA umenu K. A. Tumupsize-
Ba, JOLEHT (Jajiee 1Mo TEKCTY PELICH3EHT), MPOBEIeHa PeeH3 sl pabodel mporpaMmbl AUCUUTIIHHBI
B1.B.25 «Texnonorun o6padorku 6oapmux gasueix» OITIOII BO no nanpasnenuro 09.03.03 -
IIpuknagnas nHpopmaTuka, HanpasieHHOCTH «lIpuknagnass HvHPOPMATHKA B IKOHOMHKE»,
«CucTtemMbl HCKYCCTBEHHOT0 HHTELIEKTa» (Oakanaspuat) paspadorannoit B ®I'BOY BO «Poc-
culickuil rocyaapcTBeHHbIN arpapHbiii yHuBepcuter — MCXA umenu KA. Tumupszesa», Ha ka-
benpe npuknaaHoit nHGOpMaTHKy, paspaborunku — I'peueHeBa Anacracus BiagumuposHa, K.T.H.,
beicrpennna UE., k. nen.H..

PaccmoTpeB mpencTaBieHHblE Ha peLIEH3UpPOBaHUE MaTepuabl, PELIEH3eHT MpHULIeN K Cle-
OYIOIIHUM BbIBOJIAM:

1. IlpenpsiBaenHas paboyast mporpamMMa AUCUUIIINHBL « TeXHOJI0ruH 00padoTKH GOJIbIIHX
AaHHBIX» (Hanee no Tekcry Ilporpamma) coomeemcemeyem tpebopanusim @I'OC BO no Hanpasie-
Huro 09.03.03 - Ilpukaagnas unpopmatuka. [Iporpamma codepoicum Bce OCHOBHBIE Pa3ielbl,
coomeemcemesyen TPeOOBAHUAM K HOPMATUBHO-METOANYECKHM JOKY MEHTAM.

2. IlpencraBnenHas B IIporpamMme akmyaivnocmy yaeOHONW TUCHHMIUINHBI B PAMKax peajv-
sanuu OIIOII BO we nooneswcum comuenuro — MTUCUUTIIINHA OTHOCUTCS K (DOPMUPYEMOH yIaCTHU-
KaM1 00pa3oBaTeNbHBIX OTHOIIEGHUH yacTh yueOHoro uukia — b1.

3. IlpencraBnennsie B Ilporpamme weiu AMCUMIUIUHBI coomeemcmeyiom TpeOOBaHUSM
®I'OC BO nanpasnenus 09.03.03 - Ilpukaaanas uanpopmaTuka .

4. B coorserctBuu ¢ Ilporpammoii 3a aucuuminHoi «TexHonoruu o0padoTKu 00JbIINX
AAHHBIX» 3aKpeIuieHO 2 Komnemenyuu. [{ucuunnuna « TexHosiorun o0padoTku 00JbIINX JAH-
HBIX» W TpezncrasieHHas [Iporpamma cnocobua peanuzoéams WX B OOBSIBICHHBIX TPeOOBAaHUSX.
PesynbTarel 00ydenus, npencrasieHHble B [IporpaMme B KaTeropusx 3HaTh, yMETb, BIAIETh COONI-
semcmeyiom crienupuKe U COOEPIKAHUIO TUCLUILTHHBI U OeMOHCHPUPYION 603MOICHOCHb TIOITY Ue-
HUS 3asBJICHHBIX Pe3yJIbTaTOB.

5. OOmast Tpy10€MKOCTh AUCUMIUINHEI « TeXHOJI0ruH 00padoTKH 0OJIBINNX JAHHBIX) CO-
cTaBisieT 6 3auéTHbIX enrHUL (108 YacOB/M3 HUX NPaKTUYECKas MOATOTOBKA 4).

6. HMudopmarus 0 B3aMMOCBSI3U M3y4aeMbIX TUCHUIUIMH M BOIPOCAM HUCKIFOUEHUS TyOim-
POBaHMs B COAEPKAHUM AUCLUIUIMH coomeemcmeyem AeUcTBUTENbHOCTU. JlucunmninHa « TexHo-
Joruu o0padoTKu 0OJBIIUX JAHHBIX» B3auMocBs3aHa ¢ Apyrumu aucuumiauHamu OIIOIT BO un
Yuebnoro mnana no Hanpasieanto 09.03.03 - Ilpuknagnas nHgopMaTHKA U BO3SMOXKHOCTH AyO-
JMPOBAHUS B COJEP)KAHUU OTCYTCTBYET.

7. TlpencraBnennas Ilporpamma mpeamnonaraer HUCIOJIb30BAHHE COBPEMEHHBIX 00pa3oBa-
TEJBHBIX TEXHOJOTHH, HCIIONb3yEeMbIe MPH PeaM3aluy PA3IMYHBbIX BUIOB yueOHOH paboTer. Dop-
MBI 00Pa30BaTENbHBIX TEXHOJIOTUH_coomeemcneyon crieiu(puke TUCIUITITHHBL

8. IIporpamma aucuuruingbl « TexHoaoruu o0padoTKku 00JbIIMX JAHHBIX» Ipearnoara-
eT 8 3aHATHIl B MHTEPAKTHUBHOH (opme.

9. Buppl, comep:kaHue U TPYNOEMKOCTh CAMOCTOSITENIBHONW padOoThI CTYEHTOB, MPEACTAB-
nenHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K IOATOTOBKE BBINTYCKHHKOB, COIEpIKa-
mumest Bo @I'OC BO nanpasnenus 09.03.03 - IlpukaaaHas nngopmaTuka .

10. IlpencraBnennsle u onucanubie B [Iporpamme Gopmbl mekyuyeii OLIEHKN 3HaHUH (ompoc,
Kak B (popMe OOCYKIeHHs OTHENbHBIX BOMPOCOB M BBICTYIUICHHH, a TAK)KE KOHTPOJIb BBITOJHEHHUS
U TIPOBEPKA OTYETHOCTH MO MPAKTUYECKHM padOTaM), COOTBETCTBYIOT CHElU(HKe TUCIUIIMHbBI 1
TpeOOBAHUSM K BBIITy CKHIKAM.

dopMa NpOMEKYTOYHOTO KOHTPOJIL 3HAHUM CTYNEHTOB, npenycmorpeHHas IIporpammorn,
OCyIIECTBIISIETCS] B (POPME 3a4eTa, UTO COOMmEencmesyent CTaTyCy MUCLHUILIUHBI, KaK AUCLUIUTUHBI
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