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®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2025
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Pa3padoruukmu:
JoneHt kadenps! kaprorpaduu U reonH(pOpMaTuKy, K.T.H.
KonecHukos A. A.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno nanpasnenunto momroroBku 05.04.03 Kaprorpadus u reomndopmaruka, yTBEp)KIECHHOTO
npukazoM Munoopuayku ot 07.08.2020 Ne 893

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |Kaprorpadmueckuii | [Ipemcenaresnb 3arpebun I. 1. Paccmotpeno | 20.12.2024, Ne
baxynerer YUEHOTO COBETa 4/24
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb  OCBOGHHS ~ AMCUUIUIMHBI -  sIBIseTCS  (OPMHUpPOBaHHE Yy  OOYyYaroLIUXCS
poeCCHOHAIBHBIX KOMIIETEHIIMA B COOTBETCTBHHM C OCHOBHOM 0OOpa3oBaTeNbHOM IMpOrpammoit
(manee — OOII) Beicuiero o6pazoBanus — nporpammsl Maructparypsl @T'OC BO no HanpasieHuio
noarotoBku  05.04.03 Kaprorpadus u reoundpopmaruka npoduns «Kaprorpapuueckoe u
reorH(pOpPMaIIOHHOE obecrieueHue UHPPACTPYKTYPHI IIPOCTPAHCTBEHHBIX JAHHBIX),
OIPEIEIIAIONINX  CIIOCOOHOCTh  BBIMTYCKHUKOB, OCBOMBIIMX IPOTpaMMy  MarucTparypel, K
WCTIOJIb30BAaHUIO TEXHOJIOTUH, METOIUK M TEXHUYECKHUX DPEUICHUH WHTEJUIEKTYalbHOH 00paboTKH
MPOCTPAHCTBEHHBIX JAaHHBIX, OOECIe4YrBas TOTOBHOCTh K MNpOo(hecCHOHATIbHON NesSTETbHOCTH B
obnacTtu Kaprorpaduu 1 reoMH(pOPMaTUKH.

3amaun n3y4eHus JUCHUILINHBL:
- METO/IbI MPEJICTaBICHHs U 00PaOOTKU MPOCTPAHCTBEHHBIX 3HAHUM;;

- METOJbl MCITIOJNB30BAHMSI TEXHOJIOTHUH JKCIIEPTHBIX CHCTEM M HCKYCCTBEHHOTO WHTEIUICKTa TMpPH
perieHnu 3a1a4d B 00J1acTy KapTorpaduu U TeonH()OPMATHKY;;

- 0COOEHHOCTH CO3/IaHMs TeOMH(OPMAIIMOHHBIX MOJIEJIEH METOIaMH HCKYCCTBEHHOTO HHTEIIJIEKTA;,

- MCTOABI OLICHKHU W MHTCPIPECTAIUN MATCMATUYCCKHUX MOI[eHef/'I, MoJIy4acMbIX Ha OCHOBC MCTOIOB
HCKYCCTBCHHOT'O MHTCJIJICKTA, ;

- 0COOCHHOCTH JKCIUTyaTallud KCIIEPTHBIX CUCTEM W (OpPMHUPOBaHUS 0a3 3HAHWN NpPU pPEIICHUU
3a7a4 B 001aCTH KapTorpaguu U reonH(pOPMATHKHY. .

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

ITK-2 Cnioco0GeH oCymIecTBIATh MOWCK M aHAJIN3 MHHOBAITMOHHBIX TEXHUUYECKUX PEIICHUH, OIICHKY
BO3MOXKHOCTH U 11€I€CO00Pa3HOCTH UX MPUMEHEHUS B KapTorpaduueckoM MpOU3BOJICTBE

[TK-2.1 JIeMOHCTpUpPYET 3HAHUS O COCTOSIHUM U HOBBIX HAIPABICHUSAX Pa3BUTHA KapTorpaduun
Y TeonH(pOPMATUKU

3name:

[1K-2.1/3u2 IlepcnieKTUBBI pa3BUTHUS, TEXHHUKH M TEXHOJOTWH B 00NMacTu LU(POBOTO
IPOCTPAHCTBEHHOTO aHAN3a U MOJCINPOBAHHS

[IK-2.1/3u3 OGnactu mnpuUMeHEHUs NHM(POBOrO MPOCTPAHCTBEHHOTO aHalu3a |
MOJCTUPOBAHUS; TNPUHIMIIBI ~ KAYECTBEHHOM  OLIEHKHM  pE3ylbTaroB  HU(PPOBOrO
IPOCTPAHCTBEHHOTO MOACITUPOBAHUS

[1K-2.1/384 CnocoObsl U OCOOCHHOCTH TIOATOTOBKHM JIaHHBIX [IJISI TIPOBEICHUS
MPOCTPAHCTBCHHOT'O aHAJIN3a U T€OMOJICITNPOBAHUS

Ymems:

[IK-2.1/¥Ym1 Hcnonb3oBaTh TEXHUUYECKHUE CPEICTBA JJISI BHEAPEHHUS HOBBIX METOIOB U
TEXHOJIOTH ITU(PPOBOTO MPOCTPAHCTBEHHOTO aHAJIM3a U MOACITHUPOBAHUS

[IK-2.1/YM2 Bsibupatrh cnocoObl, METOObl M CPEICTBA pELIeHHsA 3ajad B 0OJIACTH
MOJETTUPOBAHUS U MPOCTPAHCTBEHHOTO aHajHM3a B T€OMH(DOPMAIIMOHHBIX CHCTEMaxX M
JPYTOM CTIELUAIN3UPOBAHHOM IIPOrPaMMHOM 00€CTIeueHUH

[IK-2.1/YM3  BpINOMHATH  Kau€CTBEHHYIO  OICHKY  pe3y/lbTaToB  IU(POBOTO
MPOCTPAHCTBEHHOT'O aHAJIN3a U MOJEIUPOBAHUS

Braoems:

[IK-2.1/HBl MerogamMun ¥ TEXHHUYECKUMH CPEICTBAMHU BHEIPECHUS TEXHOJIOTHH
U (POBOTO MPOCTPAHCTBEHHOTO aHAIH3a H MOJICTUPOBAHUS

[1K-2.2 [TpuMeHsieT METO/IbI aHAIN3a TEXHOJIOTMYECKOTO U MPOTPAaMMHOTO 00eCTIeUeHHUS
3uamo:
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[IK-2.2/3ul Cymnocts peanuzoBanHbix B [I0 'MC anroputMoB mpoCTpaHCTBEHHOTO
aHaJIM3a U reOMOJIEIINPOBAHUS

Ymems:

[1K-2.2/Ym1 BpiOupare KOHKPETHBIE WHCTPYMEHTHI IMPOCTPAHCTBEHHOTO aHAIW3a H
reOMOJICTTMPOBAHMS HA OCHOBE TEXHHYECKOM AoKyMeHTanuu k [10

Braoems:

[1K-2.2/HBl HaBblkamu ompeneneHusi TpaHUl] MPUMEHUMOCTH MaTeMaTHYeCKUX
Mozeneil 00BbEKTOB, MPOLIECCOB U SIBIICHUI

I1K-2.3 CoBepiueHCTBOBaHUE IPOU3BOACTBEHHO-TEXHOIOIMUECKOIO MpoLecca NpHU PEIeHUuN
3aja4 B 001acTH KapTorpaguu u reonH(popMaTuku

3name:

[IK-2.3/3u1 OcoOGeHHOCTH W MPUHIMITEI CO3IAHUs MPOCTPAHCTBEHHBIX 0a3 MaHHBIX U
3HAaHUH ¢ yY4EeTOM JOCTUKEHUI B 001aCTH UCKYCCTBEHHOTO MHTEIJICKTA

Yuems:

[1K-2.3/Ym1 Pa3zpabarbiBaTh MPOEKTHI U CTPYKTYPHI IPOCTPAHCTBEHHBIX 0a3 U OAHKOB
NAHHBIX U 3HaHUHU

Brnaoems.:

[MK-2.3/HBl MeTtoaukamMu 1 TEXHHYECKHUMH CPEACTBAMU pEeaTH3allii HWHHOBAI[MOHHBIX
TEXHUYECKHUX PEUICHUH B KapTorpaduueckoM Mporu3BOACTBE

[1K-2.4 d®opmupyer mpaBuwia M METOJUKH OIICHKY BO3MOXHOCTH M LIEJIECOO00Pa3HOCTH
NPUMEHEHHS WHHOBAIIMOHHBIX TEXHUYECKHUX PEIICHUI B KapTOrpa(uyeckoM Mponu3BOJICTBE
3nams:
[IK-2.4/3ul TIlpaBuma W METOOUKH OLIEHKY BO3MOXXHOCTH U II€JIeCO00pa3HOCTH
NPUMEHEHHUST HMHHOBALIMOHHBIX TEXHWYECKUX peIIeHHH B  KapTorpapuueckoMm
IIPOM3BOJICTBE
Ymems:
[1K-2.4/Ym1 PazpaOarbiBaTh NpaBujia W METOAMKHM HCIIONB30BaHUsA 0a3 M OaHKOB
JAHHBIX W 3HAHWH, WHPPACTPYKTYP MPOCTPAHCTBEHHBIX NAHHBIX W 3HAHUM C y4eTOM
TEXHOJIOTH UCKYCCTBEHHOTO MHTEIUIEKTa
Bnaoemw:
[IK-2.4/HBl HHcTpyMeHTaMH M TEXHMYECKUMH CPEICTBAMHU pa3pabOTKU MpPaBUI U
METOIMK HCIONb30BaHMs 0a3 M OaHKOB JaHHBIX M 3HAHWH, HHQPacTPyKTyp
NPOCTPAHCTBEHHBIX JAHHBIX W 3HAHWUH, C YYETOM BO3MOKHOCTEH HHTEIUICKTYaJIbHON
00pabOTKH MPOCTPAHCTBEHHBIX TAHHBIX

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmaa (Moxynb) b1.B.08 «Cuctembl MHTENIEKTyalbHOH 00paOOTKH TeOnpOCTPaHCTBEHHBIX
JNAHHBIX» OTHOCUTCS K (opMHUpyeMOl y4YacTHHKaMH 0Opa30BaTelIbHBIX OTHOIIEHUH YacTu
o0pazoBaTeIbHOM MPOTPaMMBI U U3ydaeTcs B cemecTpe(ax): 2.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpa3oBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI

bI)
/TOEMKOCTh
ChI)

CBI)
IbHast paboTa
CBI)

ChI)

T)
;1€ 3aHATUS

[Tepuon

[as arrecranus

/MOCMKOCTh
(€ 3aHATUA

~
v
-
~

—~
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

HaumenoBanue paznena, TeMbl

Bcero

00y4eHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynabTarhbl
IIPOrpaMMbI

Pa3gen 1. Cucremsl
HHTEJEKTYyaJbHOH 00padoTKu
reonpoCTPAHCTBEHHBIX JAHHBIX

144

— | JISKIIMOHHBIC 3aHATHS

6

w | IIpakTHueckue 3aHATUSA

6

= | CamocTosTenpHas paboTra

2

Tema 1.1. [TonsaTne
HWHTEJUICKTYaJIbHON 00paboTKH
MIPOCTPAHCTBEHHBIX JTAHHBIX B
reonH(pOpPMaAIMOHHBIX CUCTEMAaX

Tema 1.2. [Toctpoenue
MaTEeMaTHYECKUX MOJIEJIEH C
HCIIOJIb30BAaHUEM TEXHOJIOT I
HMCKYCCTBEHHOTO MHTEJUICKTA

40

32

Tema 1.3. Onenka u
MHTEPIIpETALHs] pe3yIbTaTOB
WHTEJUICKTYaJIbHON 00paboTKH
MIPOCTPAHCTBEHHBIX TAHHBIX

38

30

Tema 1.4. Ynpanenue
nporeccaMu 00pabOTKH JaHHBIX

33

25

I1K-2.1
[IK-2.2
[IK-2.3
[1K-2.4

HToro

144

16

16

112

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Cucmemot unmenekmyaibHou 00padomKu 2e0npoOCmMpPancmeeHHbIX OAHHBIX

Tema 1.1. Ilonamue unmennexmyanbHOU

eeounqbop/uab;uonﬂblx cucmemax

OcHOBHbIE ~ MPHUHIMIBI  HCKYCCTBEHHOTO
MHTEJJIEKTYaJIbHOU 00pabOTKU MPOCTPAHCTBEHHBIX JAaHHBIX. OCOOEHHOCTH METO/IOB M aJTOPUTMOB
UCKYCCTBEHHOTO HHTEJUIeKTa NHpu paboTe C MNPOCTPAHCTBEHHBIMHM JaHHBIMU. lcronb3oBaHue
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUIEKTa B MH(POPMALIMOHHBIX U T€OMH(OPMAITMOHHBIX CUCTEMAX

Ne 000008066
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 1.2. Ilocmpoenue mamemamuyeckux mooenell ¢ UCNONb308AHUEM MEXHON02UU UCKYCCMBEHHO20
UHmMeIeKma

[IpyHIMIBI ~ MOCTPOEHUST  MaTeMaTWUYeCKUX  MoOJeJe C  HCHOJb30BaHUEM  TEXHOJIOTUH
HCKYCCTBEHHOTO HMHTEJUIEKTa Ha OCHOBE MMPOCTPAHCTBEHHBIX JaHHBIX. OCOOCHHOCTH pPa3METKH
MPOCTPAHCTBEHHBIX JAHHBIX MJIS MX HUHTEIUIeKTyaldbHOW oOpaboTku. PacnpeneneHHble mozenu
MalIMHHOrO oOyueHusa. JlocTtaBka Mojeneil MamMHHOTO oOydeHus. OnNTUMM3aIMs IMPOLIECCOB
uHTerpau Mojenei. OCcOOEHHOCTH pa3METKU MPOCTPAHCTBEHHBIX JaHHBIX HJIS MOCTPOEHUs
pacnpeieieHHbIX MaTeMaTHYeCKUX Mojeseil. DKocucreMa MpOrpaMMHBIX OHOMHOTEK W yTHUIIUT,
KOTOPbIE UCIIONB3YIOTCS AJIsl MHTEIUIEKTYaIbHONH 00paOOTKH TaHHBIX

Tema 1.3. Oyenxa u uumepnpemayus pe3yibmamos UHMELIeKMYalbHoU 00pabomKu
NPOCMPAHCMBEHHBIX OAHHBIX

CylmHOCT, W MPHUHLMIIBI BbIOOpPAa METPUKH OLEHKH pe3yabTaroB OOpabOTKHM W IMOCTPOEHUs
MaTeMaTU4YEeCKUX MoJiesied METOJJaMU HCKYCCTBEHHOTO MHTEJJIEKTa Ha OCHOBE MPOCTPAHCTBEHHBIX
naHHbIX. CyHIHOCTh, CIOCOOBI U aITOPUTMbI HHTEPIIPETALIMA MOJIETIeH HCKYCCTBEHHOTO MHTEIJICKTA.
HNutepnperanus pacnpenesieHHbIX MOJeNed MCKYCCTBEHHOro HHTesuiekTa. [IpuHuunsl In-memory
00paboTku maHHBIX. OCOOEHHOCTH pacTpeaeIeHHON 00pabOTKU MPOCTPAHCTBEHHBIX JaHHBIX

Tema 1.4. Ynpasnenue npoyeccamu 0opabomku OaHHuIX

Vnpasnenne nanabiMu ETL/ELT. Apxwurexktypa xpanwnum Data Warehouse, Data Lake.
[lporpamMmHBIE CHCTEMBI Uil yIpaBICHUS TMpoleccaMd o0paOdOTKH JaHHBIX. KOMIOHEHTBI
obecriedeHuss  MHPOpPMAMOHHOW  Oe3omacHOCTH.  OCOOEHHOCTH  MpoleccoB  00paboTKu
NPOCTPAHCTBEHHBIX JaHHBIX

Texymui KOHTPOJIb

Bun (popma) konTpoOms

PacueTtHo-rpaduyeckas padora

6. IlopsiIoK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM aTTeCTalM  perIaMeHTUPYETCsS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHus — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM 00pa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3auem c 0u€HKOﬁ, 2 cemecmp.
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7. OueHOYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 1. Cucmemsl unmenekmyaibHoil 00padbomKu 2e0npoOCMpPaAHCMEEHHBIX OAHHBIX
Koumponupyemvie M/IK: 1IK-2.1 IIK-2.2 [IK-2.3 [IK-2.4

Tema 1.1. Ilonamue uHmMeNIeKMYyarbHOU 0OPAOOMKU — NPOCMPAHCMBEHHLIX  OAHHBIX 6
2e0UHPOPMAYUOHHBIX CUCTNEMAX
®dopma KOHTPOJI/OLIEHOYHOE CPEACTBO: TecTupoBaHHe
Bonpocsi/3ananus:
1. Kakue cymecTByOT MOAXObI B 00pabOTKe JaHHBIX ?
A) Batch
B) Chain
C) Stream
D) Block
E) Bce nepeuncnenuble
2. Kakoi1 Tun Hop cymiectByeT B kiactepe HDFS?
A) Secondary Node
B) Data Node
C) Active Node
D) Standby Node
3. BriGepute BepHOE yTBepKAeHHE Mo perutnkanuio B HDFS:
A) pernuKaius He MO3BOJISIET YBEIUYUTH TOCTYITHOCTh TaHHBIX
B) pernmukaiius BHIMONTHIETCS TOIBKO OJUH pa3 MpHU coxpaHeHuH (aiina
C) peruKamnus mo3BOJISIET YBEIHUUTh HAIEKHOCTh JTAaHHBIX
4. Tlouemy XpaHeHuwe OONBIIOTO YHcia (HaloOB MaJEHBKOTO pa3Mepa HE I03BOJISET
s dexTuBHO Mcnonb3oBatk HDFS?
A) Manenbkue Qaitipl 3HAYUTEIBHO MeHbIe pazMepa o6moka HDFS
B) O6paboTka Takux naHHbix Oyaet 3hpexTuBHON
C) Xpanenue OoypmIoro yucia (GaiaoB MaJeHBKOTO pa3Mepa MOXKET MPHUBOIUTH K MEPETIOTHEHUIO
meta-ctopa HDFS
5. MapReduce 3amaun cocrost Tosbko u3 Map u Reduce oneparuii?
A) Jla
B) Her
6. Ykaxxute yTBEpKI€HUsI, BEpHbIE AJi1 Map onepanuu:
A) Arperupyer qaHHBIC
B) [Ipunumaet Giioku BXOTHBIX (haitioB
C) [IpuanMaeT Ha BXOJ Maphl KIOY-3HAYCHUE
7. YkaxxuTe yTBep)KaeHH, BepHble 1 Reduce onepanuu:
A) Arperupyer qaHHBIC
B) BosBpamiaeT 3HaueHre KOTOPOMY COOTBETCTBYET KJTHOU
C) BosBpamiaer napy Kirou-3HaYCHUE
8. Bribepute BepHoe yTBepxaeHue mnpo Hive:
A) Hive camomocTaTodeH 1 ero MOXHO HCTonb30BaTh 6e3 HDFS
B) IIpu Bemmonnenun SQL 3ampocoB, kax bl 3ampoc mpeodpasyercs B MapReduce 3agauy
C) MoxHO BBIMOMHATH 3alpPOCHl TOJBKO K TEM JaHHBIM, HH(pOpManus O KOTOPBIX €CTh B
Hive-meracrope
D) Hive moxeT paboTarh ¢ (aittaMmu TaHHBIX JIFOOBIX (POPMATOB 1O YMOTIAHHIO
9. BriOepute BepHOE YTBEPKICHHE:
A) Spark mpeumyniecTBEHHO HCIIONB3YET MOCTOSIHHY0 MamsaTh (HDD)
B) Cnoxnocts pa3paboTtku Ha Spark ropasno Hike, yem Ha Hadoop
C) Hadoop npenoctasinsier 0ojiee BEICOKUN YPOBEHb aOCTpaKLUH B paboTe ¢ TaHHBIMH, 4yeM Spark
D) Spark npenmyIiiecTBEHHO UCTIONB3YET OnepaTuBHYIO naMath (RAM)
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10. Ykaxxure BepHOE yTBepxkAcHUE Ipo RDD:

A) RDD BbIro1HO MPUMEHSTH P pad0Te ¢ HECTPYKTYPHUPOBAHHBIMY TAHHBIMU
B) RDD BbITOTHO IPUMEHSTH TIPH pabOTE CO CTPYKTYPUPOBAHHBIMU JAHHBIMHU
C) RDD xpaHuT cxemy JaHHBIX

Tema 1.4. Ynpasnenue npoyeccamu 06pabomxu OaHHbIX
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:

1. TlocTpoenue pacripeieieHHON MaTeMaTU4eCKOW MOZENIHM MCKYCCTBEHHOTO MHTEIUIEKTa Ha
OCHOBE IIPOCTPAHCTBEHHBIX JAHHBIX

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

2 cemecmp, 3auem ¢ oyeHKoU
Koumponupyemvie M/IK: 11K-2.1 IIK-2.2 [IK-2.3 [IK-2.4
Bonpocsl/3ananus:
1. [TonATHE UHTEIIEKTYaIbHONH 00PAaOOTKH MPOCTPAHCTBEHHBIX TaHHBIX.

2. Hcnonb3oBaHHE TEXHOJOTUH MCKYCCTBEHHOTO HMHTEIUIEKTa B TE€OMH()OPMALMOHHBIX
CUCTEMax.

3. IlpeumytiecTBa pacupeaeICHHBIX BEIYUCICHHA.
4. OcoOEHHOCTH UHTEIUIEKTYaIbHOM 00pab0TKH MPOCTPAHCTBEHHBIX TaHHBIX.

5. IIpuHIMIIBI CO3MaHUs MAaTEMATUYECKUX MOJIENIE HA OCHOBE TEXHOJIOTUIA MCKYCCTBEHHOTO
UHTEJUIEKTA.

6. CUCTEMBI MAIIMHHOTO OOyYCHHUS.

7. Knacchl anropuTMOB UHTEIIEKTYyalIbHOM 00pabOTKH MPOCTPAHCTBEHHBIX JAHHBIX.

8. ANropuUTMBI HHTEIUIEKTYalIbHONH 00paOOTKH BEKTOPHBIX MPOCTPAHCTBEHHBIX JAHHBIX.
9. AIropuTMBI HHTEIJIEKTYaIbHOW 00pabOTKH pacTPOBBIX MPOCTPAHCTBEHHBIX TaHHBIX.

10. IlpuHIUOB BBEIOOpPA AJITOPUTMOB HHTEIUICKTYaIbHOW OOpaOOTKH MPOCTPAHCTBEHHBIX
JTAHHBIX.

11. IMpuniuns! In-memory 06paboTKH JaHHBIX.
12. MeTozbl OLIEHKH Pe3yabTaToB C(OPMHUPOBAHHBIX MATEMAaTHYECKUX MOJIETICH.

13. Ipununnsl BeIOOpa METPUKHM IS OLEHKH pPe3yJbTaroB pabOThl MaTeMaTH4eCcKHX
MoOJene.

14. Ynpasnenue nanapimu ETL/ELT.

15. Apxurekrypa xpanunuil Data Warehouse, Data Lake.
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16. Pacripenenennple MOIETTH MAITMHHOTO OOYYCHHUSI.

17. locTaBka Mozelieid MalllMHHOTO O0YYEHHS.

18. MaTepnpeTanus paciupenesieHHbIX MOAEIEH NCKYCCTBEHHOTO HHTEJICKTA.
19. Opranmzanus 6€301MacHOTO XpaHeHUs HHPOpMAITUH.

20. MeTozs! ipeAcTaBiICHUS U 00paOOTKH 3HAHUH.

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcnosHnas tumepamypa

1. ITpud M. I. UaTemekTyanbHbIe CHCTEMBI U TEXHOJIOTHH: ydeOHoe mocooue / M. I I'pud. -
HoBocubupck: HI'TY, 2021. - 72 ¢. - 978-5-7782-4552-5. - TekcT: aneKTpoHHBIN // V3maTenbcTBO
Jlans: [caiiT]. - URL: https://e.lanbook.com/book/306377 - Pexxum nocTyma: 1mo moamnmcKe

2. IlerpoBa A. H. Texnonoruu WEB: yue6noe mocobue / A. H. Ilerposa. - Texnonoruu WEB -
Komcomonbck-Ha-AMype: Komcomonbsckuii-Ha-AMype rocyapcTBeHHbI yHuBepcurert, 2018. - 176
c. - 978-5-7765-1360-2. - Tekcr: omekrponnbii // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/102104.html - Pexxum noctyna: mo mojmucke

3. JleicenkoBa C. H. Pacnpenenennsie 0a3pl naHHbIX. OcHOBBI s3bika SQL: metommueckoe
nocobue i CTyAeHTOB HampasieHus monroroBku 09.04.03. npuknannas uadopmaruka / C. H.
JIpicenkoBa. - Pacmpenenennbie 6a3pl gaHHbIX. OcHOBBI si3bika SQL - Bpsuck: bpsHckuit
TOCYIapCTBEHHBIN arpapHbiii yHuBepcuret, 2022. - 36 c. - 2227-8397. - Tekct: anekrponnsiit // IPR
SMART: [caiiT]. - URL: https://www.iprbookshop.ru/138511.html - Pexxum noctyna: mo noamucke

4. IigetkoB B. 5. OcHoBbl reonHpopmaruku: yueOHUK /i By3oB / B. S. IlBerkos. - 3-e u3n.,
crep. - Cankr-IlerepOypr: Jlaub, 2023. - 188 c. - 978-5-507-47062-4. - Tekct: 3MEKTPOHHBIN //
WznarensctBo Jlanb: [caiir]. - URL: https://e.lanbook.com/book/323108 - Pexxum mgoctyma: 1mo
MOATHCKE

Jlononnumenvuas rumepamypa

1. Jlaiikua B. U. T'eoundopmaruka: yuebnoe mocodbue / B. U. Jlaiikun, I. A. Ymopos. -
I'eoundopmaruka - Komcomonbck-Ha-Amype, CapaToB: AMYpPCKHI T'yMaHUTapHO-TIEJaroruuecKui
rocylapcTBeHHbI yHuMBepcutTeT, Al Ilm Ap Meama, 2019. - 162 c. - 978-5-85094-398-1,
9078-5-4497-0124-4. - Tekct: onektponnwrii // IPR  SMART: [caiir]. - URL:
https://www.iprbookshop.ru/86457.html - Pexxum noctymna: mo moxmucke

2. Paknos B.II. Kaprorpadus u I'MC: yue6HOoe nmocobue mys By3os. / B.I1. Pakios. - Koncranra,
2011. - 214 c. - (Gaudeamus). - 978-5-8291-1276-9 (Axamemuueckuii [Ipoekt). - Tekcr:
HEIOCPEACTBECHHBIN.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://www.consultant.ru/ - OneKTpoHHas CIPaBOYHO-TIPABOBAsI cucreMa

«Koncynprantllmtoc»

Pecypcor « Unmeprnem»
1. http://e.lanbook.com - DneKTpOHHO-OMOTMOTEUHAS CUCTEMA M3/1aTeNIbCTBA «JIaHbY
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2. https://lib.sgugit.ru/ - HaydHo-texHudeckass Oubnmorexka CHOUPCKOTO TOCyIapCTBEHHOTO
YHUBEPCUTETA T€OCUCTEM U TEXHOJIOTUI

3. https://www.elibrary.ru/ - HayuHnas snekrponHasi ubnmoreka elibrary
4. https://znanium.ru/ - DIEKTPOHHO-OMOIMOTEUHAsI cCHUCTEMa Znanium
5. https://rusneb.ru/ - HarmmonanwsHas anexTponHas oubnuoreka (HOB)

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercs.

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHCS eXHCEHEOCTbHO)

He ucnonb3yercs.
9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIii Kitacc
MoHo010K - 16 mT.
[TpoekTtop - 1 mT.

JlekumoHHas aynuropust
JIeKIIMOHHBINA MYJIBTUMEINITHBINA KOMIUIEKC - | IIT.
[TpoekTtop - 1 mT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

VYKka3zaHus 10 JIEKIIMOHHBIM 3aHATHAM

B xome neKkHMOHHOrO Kypca MPOBOAUTCSA U3J0KEHHE COBPEMEHHBIX HAayYHBIX MaTepHalioB,
OCBEILIEHHE BOIPOCOB MPOCTPAHCTBEHHOTO aHaiM3a. B TeTpaau Ui KOHCIEKTUPOBAHHUS JIEKIIMMA
JOJDKHBI OBITH TMOJIA, TJ€ MO XOAY KOHCHEKTHUPOBAaHUS JeNlaloTcsd HEoOXonuMble TNOMeTKH. B
KOHCIIEKTaX PEKOMEHyeTCs IPUMEHSITh COKPAILIEHUS CJIOB, YTO YCKOPSIET 3alKCh.

[Ipu u3ydeHnn TUCHUILIMHBL HEOOXOTUMO OMHUPATHC HA MEXAUCUUITTMHAPHBIN MOIXOI.
Heo0xomumo yCcBOUTH U M3yYHUTh METOABI IPOCTPAHCTBEHHOT'O aHalIn3a HH(OpMaLUH, UX CYIHOCTD,
MIPUMEHEHHE ONPEACIEHHOTO METOAA JIsl LIeJIeH yIpaBieHusl TEPPUTOPUSIMH.

[Ipy wW3yyeHMHM AUCUMIUIUHBI CJIEAyeT TOMHUTh, 4YTO JIEKIIMOHHBIE 3aHATHUS SBISIOTCS
HANpaBISIONMMU B OONbIIOM O0O0bEME Yy4uyeOHOro marepuaja. 3HAUMTENbHYIO 4YacTh 3HaHUN
oOyyaromuiicss JAOKEH HaOupaTh CaMOCTOSATENbHO W3 yUY€OHMKOB M HaydHOH juteparypbl. Ha
MYJIBTUMEIUMHBIX JIEKIUSIX HE HAZ0 CTPEMUTHCS Cpa3y MEpenuchiBaTh BCE CONEPKUMOE CIailoB.
HeoOxomumMo HayyuThCSl COIMOCTAaBISATh YCTHOE IIOBECTBOBAHUE IIPENOJaBaTelisi C HaIVISIIHBIM
MIPEJICTAaBICHUEM, TTOCJIE YETro CIeIyeT 3aKOHCIIEKTUPOBATh BaKHbIe akThl B paboueil TeTpaau. Tem
Ooiee, HE CTOUT IOJHOCTHbIO TEPENHUCHIBATH TAOMUIBI, IEPEPUCOBBIBATH CXEMBl U TIpaduKu
MYJIBTUMEAUNHBIX JIEKIMA. Bompockl, BOZHUKIIME B XOA€ JICKIWHA, PEKOMEHIYETCA 3amucarbh Ha
MOJISIX U MOCJIE OKOHYAaHMSI JIEKIIUU 00PaTUTHCS 32 Pa3bsICHEHUSAMH K MIPENOAaBaTeNIo.

HeoOxomumo akTuBHO paboTaTh ¢ KOHCIIEKTOM JIEKIIMU: MOCJE€ OKOHYAHUS JEKIUH PEKOMEHIyeTCs
MepeynTarb CBOM 3allUCH, BHECTU TMOMPAaBKW M JOMOJHEHUS Ha NoisaX. KOHCHEeKThl JieKuuii
PEKOMEHAYETCSl HWCIONB30BaTh MPU TOATOTOBKE 3aueTy, IMPH BBIIOJIHEHUH CAMOCTOSTEIbHBIX
3aJaHuH.

VYKa3zaHus 1o NpakTUYECKUM 3aHATUSAM
[TpakTHueckoe 3aHsITHE — ’TO OCHOBHOM BU/T yU€OHBIX 3aHATHH, HAIPABJICHHBIN Ha
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AKCTIEPUMEHTABHOE MOTBEPKICHUE TEOPETHUCCKUX MOTOKEHUIHA.

B nmpomecce mpakTHUECKOro 3aHATHS OOydYaloUIMecs BBIMOJTHSIIOT HECKOJIbKO 3aaHUN  TOA
PYKOBOJICTBOM TIPETIO/IaBaTENsl B COOTBETCTBUHU C M3y4aeMbIM COZIEpPIKaHUEM yU4eOHOTO MaTepHara.
BrimonaeHne mpakTHYeCcKuX pabOT HampaBiIeHO Ha: 000OIIeHHEe, CHCTeMaTH3aluio, yIIyOJeHue
TEOPETHYECKUX 3HAHUH 1O KOHKPETHBIM TEMaM JaHHOW IUCIMILIMHBI, (OPMHUPOBAHHE YMEHUUH
NPUMEHSTHh TIOJNyYeHHbIE 3HAHUS B TPAKTUYECKOW IESATEIBPHOCTH; DPAa3BUTHE AHAIMTHYECKUX,
MPOEKTHUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHIA; BBIPAOOTKY CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH U
TBOPYECKOW WHUIIMATHBHI.

VYKkazaHus 10 CaMOCTOATEILHON paboTe 00yUYaromuXxcst

CornacHo yueOHOMY IUIaHy HampaBlieHHss ToAroToBkd MaructpoB 21.04.03 «leomesuss u
JIUCTAaHIIMOHHOE 30HIUpOBaHue», mpoduins «leonesnyeckoe obecreyeHue YCTOMYUBOTO Pa3BUTHS
TEPPUTOPHUID» PsI BOIMPOCOB OOIIECH MpPOTrpaMMbl BBIHECEH IJIsi CaMOCTOATEIbHON MpOpabOTKU C
MOCJIEAYIONIEN TPOBEPKOH MOTYYSHHBIX 3HAHUM U UX 3aKPETJICHUS Ha MPAKTUUYECKUX 3aHATUSX.
CamocTrosTenbHast paboTa BKIIIOYAET U3YUEHHE JINTEPATyphl, MOUCK HHpOpMalK B ceTu MHTepHeT,
BBITIOJITHEHHE TBOPYECKOTO 3aJaHUSl M pacdyeTHO-rpaduueckux paboT, MOATOTOBKY K HTOTOBOM
pabore.

[Ipu moAroToBKe K BBIMOJHEHHIO padOT U MX 3allUTe HEOOXOAMMO O3HAKOMHTHCS C JIUTEPATypoOil,
PEKOMEHI0BaHHOM MpernogaBareneM, U KOHCIIeKToM Jiekuuid. Heo0xoaumo pazobpaThesi B OCHOBHBIX
nousatusix. Crenyer mOpoaHaNIM3MpOBaTh  yuyeOHYIO — JUTepaTypy, IpoBecTH paboTy cC
MHTEPHET-UCTOUHUKaMU. Bce coOpaHHbIE CBEACHMS CUCTEMATHU3UPOBATh M HU3JIOXKUTH B paboueit
TeTpau.

3anucath BO3HUKILIKE BONPOCHI M HAMTH OTBETHl HAa HUX Ha 3aHATUAX, JMOO pa3zodparh HX C
MIPETO/IaBaTENIEM.

Jluteparypa nisi caMOCTOSITENIBHOW pabOThl OOy4aromuXxcsl MpUBEIeHa B M.6 HacTosmel padodeit
MIPOrPaMMBlI.

CamocTtosTenbHast paboTa BO BHEAyIUTOPHOE BPEMsI COCTOUT U3:

- TIOBTOPEHUS JIEKIIMOHHOTO MaTepuaa,

- TIOATOTOBKHU K JaOOPAaTOPHBIM 3aHATHUSM;

- BBINOJHEHUS TBOPUYECKOTO 3aJaHMUS;

- BBITIOJIHCHHSI pacyeTHO-TpapuIecKux padoT;

- U3y4YeHHUs yueOHO-METOAMYECKOM U HAyYHOH JINTEPATyPHI;

- TPOBEACHMS CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOMPOCHI TEKYIIIETO KOHTPOJIS 3HAHUI.

VYkazanus 1o paboTe ¢ IuTeparypou

[{enecoobpa3Ho HAYATh C U3YYCHHUS OCHOBHOM JIUTEPATYPhl B YACTH YUSOHUKOB M YUEOHBIX TTOCOOMIA.
Jlanee pexkoMEHIyeTCsl MEepPEerTH K aHall3y HAayYHbIX MOHorpaduil W CTaTeil, paccMaTpUBAIOIINX
OTAENIbHbIE aCMEeKThl MpoOJieM, HM3y4aeMbIX B paMKaxX JUCIHUIUIMHBL, a Takke OQHUIMAIbHBIX
HMHTEPHET-PECYPCOB, B KOTOPBIX MOTYT COJEP’KAThCSI OCHOBHBIE BOIPOCHI U3y4aeMOl MpoOIeMBbl.
[Ipu paboTte ¢ muTeparypoil BA)KHO YMETh:

- COIOCTAaBJATh, CpPaBHHUBATh, KJACCU(UIUPOBATh, TIPYNIHUPOBATH, CUCTEMATU3UPOBATH
MH(GOPMAIUIO B COOTBETCTBUH C ONPECIICHHBIM 3a/1aHUEM;

- 0000mare MomyyeHHy0 HHHOPMAITUIO, OTICHUBATh MPOCTYIIAHHOE U TPOYUTAHHOE;

(bUKCHpPOBaTH OCHOBHOE COZIEP)KaHNE COOOIICHUH;

(bopMynIHpoBaTh, yCTHO U MUCbMEHHO OCHOBHYIO HJICI0 COOOIICHNUS;

- COCTaBIIATH IUIaH, GOPMYIUPOBATH TE3UCHI;

- paborarh B pa3HbIX pexXHMax (MHAMBHIyaJbHO, B Hape, B TPYyIIeE), B3aUMOJCHCTBYS ApPYT C
ApYyTOM;

- T0Jb30BaThes pedepaTUBHBIMU U CIIPABOYHBIMU MaTepHallaMu;

- oOpamarbcsi 3a MOMOUIbIO, JOMOJHUTEIBHBIMU DPAa3bSICHEHUSMU K IPENojaBaTelio, IPyruM
oOyJarommmcs.

YkazaHus 1o MOAroTOBKE K MPOMEKYTOUYHON aTTeCTalluu
[Tpu moarOTOBKE K MPOMEKYTOYHOM aTTECTAIIMH HEOOXOAMMO:
- BHHMATEIbHO U3yYHTh IEPEUCHB BOTIPOCOB U OTPEIACIUTh, B KAKMX HCTOYHUKAX HAXOMATCS
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CBE/ICHUS, HEOOXOANMBIE JJIs1 OTBETA HA HUX;
- BHUMATEIBHO NMPOYUTATh PEKOMEHIYEMYIO JIUTEPaTypy;
- COCTaBHUTb KpaTKHUE KOHCIIEKTHI OTBETOB (IIaHBI OTBETOB).

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTalllidi, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmornHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOAOUPAIOTCS B aJallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui UHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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