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Pa3padoruukmu:

Crapumii npenogasarens Kapenpbl
WNudopmanmoHHO-u3MepuTeNbHbIX cucteM benprmesa 0. B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nanpasnennro noaroroku 09.04.03 IpuknagHas wHbOpMaTHKaA, YTBEPIKIECHHOTO MPUKA30M
Muno6pnayku ot 19.09.2017 Ne 916

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 thaxysbrer [Ipencenarens Marepyxun A. B. Paccmotpeno | 14.12.2023, Ne
Teonnopmarikn u | yyeyoro cosera 7-23
HHGOPMAITMOHHOM
6e3omacHOCTH (axynbrera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocBoeHHsSI AMCUUIUIMHBI - DOpMUpOBaHHE Yy OOYyYaroUUXCs MPO(peCCHOHATBHBIX
KOMIETEHIUI B 00J1aCTH MPOEKTUPOBAHUS, peaIn3allii U ONTUMH3AIUN CUCTEM cOOpa, XpaHEHUS U
00paboTku OonbIIMX 00BEMOB MPOCTPAHCTBEHHBIX AaHHBIX (Big Spatial Data), Bxiroyas HaBBIKH
pabotel ¢ reouHpopmannoHHbiMu cuctemMamu (I'MC), CEeHCOpPHBIMH CETSIMH, CITyTHUKOBBIMH
JTaHHBIMU U OOJaYHBIMM IIaTopMaMM JUIsl pelIeHus 3ajad NpuKiIagHod nHpopMaTUKU B chepax
ypOAHUCTHKH, SKOJIOTUH, TPAHCIIOPTA U TEOAHATUTUKH.

3agauu N3y4YeHHs TUCIUIUIAHBL:

- M3YYHUTh ApXUTEKTypy W TEXHOJOIMH cOOpa MPOCTPAHCTBEHHBIX MaHHBIX W3 Pa3HOPOAHBIX
UCTOYHUKOB (narynku [oT, ApoHbl, CIyTHHUKOBBIE CHUMKH, crowdsourcing);

- OCBOUTH METO/BI PeA00PaOOTKH, UHTETPAIIUU U XPAHCHHS OOJBIINX MPOCTPAHCTBEHHBIX TAHHBIX
C HCToNb30BaHueM pacnpeneneHubix cucreM (Hadoop, Spark, GeoSpark);

- HAyYUTb aHAIM3UPOBATh M BU3YAIU3UPOBATh OOJBIINE MPOCTPAHCTBEHHBIEC JaHHbIE JUIsI IPUHATHS
pelIeHHii B peajbHBIX MIPOEKTaX, C yUeTOM MACIITA0MPyeMOCTH U O€30MacHOCTH.

2. [Inanupyemble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[TIK-1 CriocobeH BBIMOIHATE pabOTHI IO COOpY, 00paboTKe U aHAIM3Y OOJIBIIUX MPOCTPAHCTBEHHBIX
TaHHBIX

I1K-1.1 Cobupaet 6onblIe TPOCTPAHCTBEHHBIC JaHHBIE
3uamo:

I1K-1.1/311 Metonbl u cpeAcTBa MOMCKA U TOJIYYCHHUS, CHCTEMATH3aIllud U 00paboTKH
A’POKOCMHUYECKON HH(POPMAIIH U CHUMKOB MECTHOCTH

Ymems:

[IK-1.1/¥m1 IlnanupoBarh mpouecchl W 3Tambl 00paOOTKHU(NOMYYEHHUs) JaHHBIX
¢doTorpaduueckoif, ONTUKO-3IEKTPOHHONH M JPYTUX BHJOB a3POKOCMHYECKUX CHEMOK
JUISL PELICHHUs OTIPESIIEHHOTO KpyTra MPOU3BOICTBEHHBIX U HAYYHBIX 337144

Bnaoemw:

[IK-1.1/HBl MerogamMu IUIaHUPOBAHUS A’POCHEMOYHOTO Ipolecca Ui MOTYyYSHHUS
U300paKeHUH C 3alaHHBIMU ITapaMeTpaMu

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa  (Moxyns) bB1.B.07 «Cucremsl cOopa OONBIIMX TPOCTPAHCTBEHHBIX JaHHBIX)»
OTHOCHUTCS K (hOpMUpYEeMOM ydacTHHUKaMU 00pa3oBaTeIbHBIX OTHOLICHHM 4acTh 00pa30BaTesIbHOM
MporpamMMBbI M B3ydaeTcs B cemectpe(ax): 2.

B nmpouecce wu3yueHHMs JAWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AedTenbHOCTH, mnpenycMmoTrpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI

[as arrecranus

1bHas paboTa
ChI)

(1€ 3aHATUA
CBI)

JIC 3AHITHS
CBI)

/MTOEMKOCTh
ChI)

/MOCMKOCTb
T)

bI)

[Tepuon

~
v
-
~

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

E o
< o)
= S S 8
= = < = T =
S|l E|l 2282
E b= <°§ 8 O /A
S0 |2 (228
HanmenoBanue pasnena, TeMbl o 2 2 |29 <
= %) s |2 8 &
AR -
S| 2|2 |2EEE
o) = = Q S S <
o = 4 ©] o 0:{ = &
5} < < = < > 5
5] ) o 8 |5& 5 &
m | B |FE |0 |BEdaE
Pasnen 1. TeopeTtuueckue 34 4, 10| 20| IIK-1.1

OCHOBBI 00JIBIINX
NMPOCTPAHCTBEHHBIX TAHHBIX
Tema 1.1. Konnenmuu Big Spatial 17 2 51 10
Data u ux cnernuduka
Tema 1.2. Uctounuku u popMaTsl 17 2 51 10
MPOCTPAHCTBEHHBIX TAHHBIX
Pasnen 2. Texnonorum coopa u 38 6| 10| 22| IIK-1.1
XpaHeHUs JaHHbIX
Tema 2.1. ApXUTEKTYpbI CUCTEM 19 2 51 12
coopa (IoT, aponsi,
crowdsourcing)
Tema 2.2. PactipenencHHble 19 4 5 10
XPpaHWIHINA JJIs
MPOCTPAHCTBEHHBIX TAHHBIX
Pasnen 3. O0padorka u aHaau3 36 6| 10| 20| IIK-1.1
00JIbIIMX MPOCTPAHCTBEHHBIX
AAHHBIX

Tema 3.1. UHCTpyMEHTBI 18 2 51 11
obpabotku (Apache Spark,
GeoSpark, GeoMesa)

Tewma 3.2. Buszyanuzanus u 18 4 5 9
MIPUMEHEHHE B IPOEKTAX
Hroro 108 16| 30| 62

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Teopemuueckue 0cHOGbL 0OILUIUX RPOCMPAHCIMEEHHBIX OAHHBIX
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Tema 1.1. Konyenyuu Big Spatial Data u ux cneyughuxa

Omnpenenenue, xapakrepuctuku (Volume, Velocity, Variety, Veracity misi mpoCTpaHCTBEHHBIX
JaHHBIX ), cpaBHeHUE ¢ Tpagunuonubivu ['MC.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 1.2. Ucmoynuku u ghopmamul npocmpancmeenHuixX OaHHbIX

Knaccudukanuss ucTOYHUKOB (CITyTHUKOBBIC, CEHCOpPHBIE, coluanbHbie), cTaHmapThl (GeoJSON,
Shapefile, KML).
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 2. Texnonocuu coopa u xpanenus OaHHBIX

Tema 2.1. Apxumexmypol cucmem coopa (loT, Oponwi, crowdsourcing)

[Tportoxonsl (MQTT, CoAP), mnardopmsr (ThingsBoard, FIWARE), npumepst uHTErparum.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.2. Pacnpedenenuvie Xpanuiuwa 0Jis NPOCMPAHCIMEEHHbIX OAHHBIX

HBase, Cassandra ¢ Geo-extensions, PostGIS na knactepax, o6maunsie cepBuckl (AWS S3, Google
Earth Engine).
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBaHue

Pa3zoen 3. Oopadomka u ananu3 601bUIUX RPOCMPAHCMEEHHBIX OAHHBIX

Tema 3.1. Uncmpymenmot obpabomxu (Apache Spark, GeoSpark, GeoMesa)

MapReduce i mpOCTPaHCTBEHHBIX 3alpPOCOB, MPOCTPAHCTBEHHBIM JKOWH, WHJIEKCAIHS
R-tree/Hilbert.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 3.2. Buzyanuzayus u npumeneHue 8 npoexmax
bubmuorexn (Leaflet, Kepler.gl, Deck.gl), xeiicbei B ypOaHHCTHKE U DKOJIOTHH, OLEHKA

IIPOU3BOJUTEILHOCTH.
Texymui KOHTPOJIb
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Bun (hopma) koHTpOIIS

TecTtupoBaHue

6. Ilopsaok nmpoBeeHMsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeneHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmaM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIN YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHS TEKYIIEro
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C I[PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 2 cemecmp.

3a4eT oneHUBaeTCs M0 NATHOAUIBHOM IIKaJe:

- 3aYTEHO C OLEHKOW «OTJIMYHO» BBICTABISETCS, €CIM OOydYarolmuiics HMeeT DIyOoKue,
HCYEPIIFIBAIOIINE 3HAHUS B 00ObEME OCBOCHHOW IMPOTpaMMBI; 3HAHHE OCHOBHOW (00s3aTelbHON)
JUTEpaTypbl; JaeT MpaBUIbHBIE M YBEPEHHBIE OTBETHI, CBUJETEILCTBYIOIINE O HAJIWYUH TBEPABIX
3HAHUW U HaBBIKOB B HCIOJIb30BAaHUM TEXHUYECKUX CPEACTB; IMOJHOE, YETKOe, I'PaMOTHOE U
JIOTUYECKH CTpPOHHOE U3JIOKEHHE MaTepuajna; JEMOHCTPUpPYEeT CBOOOAHOE MpPUMEHEHHE
TEOPETUYECKUX 3HAHUM MPHU aHaU3€ MPAKTHUYECKUX BOMPOCOB;

- 3aYTEHO C OIICHKOM «XOpOIIO» BBICTABISAETCA OOydaroleMycsl B cllydae COOTIONEHUS TeX XKe
TpeOOBaHUl, HO HAJUYUU B OTBETE OOYYaIOLIErocs MO HEKOTOPHIM MEPEUUCICHHBIM MOKa3aTelsiM
HEJOCTAaTKOB NPUHLHUIHUAILHOTO XapaKTepa, 4YTO BbI3BIBACT 3aMEUYaHHUsI WJIM IONPaBKU
MIperoiaBaTeis;

- 3a4TEHO C OILICHKOH «yIOBJIETBOPUTEIHLHO» BBICTABISETCS 00ydaromeMycs B ciiydae COOMIOAeHUS
TeX e TpeOOBaHUM, HO B CiIydyae HaJWYMsI B OTBETE OIIMOOK, HEOOXOTUMOCTH CYIECTBEHHOM
MTOMOIIM B BH/JIE TIONIPABOK M HABOJSAIIUX BOIIPOCOB MPEIoaBaTes;

- HE 3a4TEHO («HE YIOBJIETBOPHUTEIBHO») — OOYJAIOIIUICS HE CMOT OTBETUTH Ha 2/3 BOIPOCOB; HE
CIPaBWJICS C MPAKTUYECKUM 3aJaHUEM WIIH BBIITOIHEHO MeHee 50 % MpakTU4eCKUX 3aJaHuu.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Teopemuueckue 0CHOBbL HOTLUIUX NPOCHPAHCIMEEHHBIX OAHHBIX
Koumponupyemvie U/IK: 11K-1.1

Tema 1.1. Konyenyuu Big Spatial Data u ux cneyughuxa
dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:

1. Yro Bxoaut B "V" xapakrepuctuku Big Spatial Data?

1. Volume, Velocity, Variety

2. Vector, Value, Volume

3. Velocity, Veracity, Value

4. Variety, Vector, Veracity

2. Uem Big Spatial Data omiimuaercs ot tpagunnonubix [TIC?

1. MacmraboM U cKOpoCTbI0 00padOTKH

2. Tonbko BU3yanu3amuei
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[98)

. OTCyTCTBHEM KOOpAMHAT
. Ucnonbp30BaHNEM TOJIBKO BEKTOPHBIX JaHHBIX

3. Uro Takoe Veracity B KOHTEKCTE IPOCTPAHCTBECHHBIX JAHHBIX ?

N

. JIocTOBEpHOCTH M Ka4€CTBO JaHHBIX
. O0BbeM IaHHBIX

. CkopocTh OoTOKa

. Paznoo6pasue ¢popmaron

AW N —

4. OcnoBHas npobnema Big Spatial Data?

. MacmrabupyemMocTh XpaHeHUs U aHATN3a
. OTCyTCTBHE BH3yaTH3aIHH

. Mablii 00beM JaHHBIX

. Tonsko 2D-ananm3

W N =

5. [Ipumep cneruduku TPOCTPaHCTBECHHBIX JAHHBIX ?
. JIunenHas cTpykrypa
. HepaBHOMEpHasl IJIOTHOCTH U TOTIOJIOTHS
. UrHOpupoOBaHue BpeMeHn
. TonpKO YMCIIOBBIE 3HAYECHMUSI

AW N —

6. Kaxkoit ¢popmar /1 BEKTOPHBIX JAHHBIX?
CSv
. GeoJSON
XML
. JPEG

7. OCHOBHOW UCTOYHUK CITyTHUKOBBIX TaHHBIX?

. Tabauue! Excel
. Landsat miu Sentinel
. bymaxHbIe KapThl
. ConmannHbBIE CETH

W=

AW N —

8. Uto Takoe Shapefile?

. [IpoTokon nepenaun
. PactpoBerit hopmar
. ®opmat ESRI 1114 BEKTOPHBIX TaHHBIX
. baza ganabpix SQL
9. IIpumep crowdsourcing-uctoyHuka?
. JJokanwsHas BJ]
. GPS-naBurarop
. OpenStreetMap
. KawkHbli atinac

W N =

AW N —

10. Cranpapt ans 3D-gaHHbIX?
. JSON
KML
TXT
PNG

=

Tema 1.2. Ucmounuku u ¢popmamul npoCmpancmeeHHbIX OAHHbIX
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. ITpotokon st [oT B cOope maHHBIX?

1. SMTP
2.FTP

3. MQTT
4. HTTP

2. ITnardopma ans loT-ganubIx?
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. Photoshop
. Excel
. WordPress
. ThingsBoard
3. [IpeumymiecTBO ApOHOB B cOope?
. Tonbko 2D
. Huzkas croumocts
. Beicokast metanu3aius B peaJbHOM BPEMEHH
. I'moGanibHOE TOKpHITHE

W N =

AW N —

Pa3zoen 2. Texnonocuu coopa u xpanenus OaHHbIX
Koumponupyemvie U/IK: 1IK-1.1

Tema 2.1. Apxumexmypol cucmem coopa (loT, Oponwi, crowdsourcing)
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Crowdsourcing mpumep?

. ApXuBbI

. Waze nnsa tpaduka

. JJaboparopHble TaTYNKH
. bBymaxHsbIe 01rpocCsl

AW N —

2. CoAP ucnons3syercs aisa?
. @ailJIOBOr0 XpaHEeHUS
. DIIEKTPOHHOM MOYTHI
. Jlerxosecnoro loT
. Beb-caiitoB
3. Xpanumuuie NoSQL ¢ Geo?
. FoxPro
. HBase

. Access
. MySQL

W N =

AW N —

Tema 2.2. Pacnpedenennvie Xxpanuauwa 0isi NPOCMPAHCMEEHHbIX OAHHbIX
dopma KOHTPOJIs/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. PostGIS pacuupsier?

. Hadoop

. PostgreSQL 1151 mpoCTpaHCTBEHHBIX 3aMIPOCOB

. Excel

. Oracle

W N =

2. O0nayHBIN CEpBUC IS TPOCTPAHCTBEHHBIX ?
. GitHub
. Google Earth Engine
. OneDrive
. Dropbox

AW N —

3. Cassandra nmogxoguT misi?
. U3o6pakennii
. BeicokoHarpy>kKeHHBIX MPOCTPAHCTBEHHBIX JTAHHBIX
. TonmbKO TEKCTOBBIX
. Maneix B[
4. AWS cepBuc st XpaHEeHHUs ?
1. Route53

W N =
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2.S3 ¢ Geo
3. Lambda
4. EC2

Pa3zoen 3. Oopadomka u ananu3 601bUIUX RPOCMPAHCMEEHHBIX OAHHBIX
Koumponupyemvre U/IK: 1IK-1.1

Tema 3.1. Uncmpymenmot obpabomku (Apache Spark, GeoSpark, GeoMesa)
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bompocei/3ananus:

1. GeoSpark pacmupsiet?

. Python pandas

. Spark m71st IpOCTPaHCTBEHHOTO aHATN3a

. SQL Server

. Hadoop MapReduce

AW N —

2. lnpexc nist mpoCTPaHCTBEHHBIX 3aPOCOB?
. Linear
. R-tree
. Hash
. B-tree
3. GeoMesa a1 yero?
. I'padukoB
. Macmrabupyemoro spatio-temporal xpanenus
. MansIx JaHHBIX
. Tonpko BU3yaIM3aLlU

W N =

AW N —

4. MapReduce B mpocTpaHCTBEHHOM?

. Buzyanuzanus

. [TapannenbHbIi KOIH MOJMTOHOB
. Tonpko copTUpoOBKa

. JInHEeHBIH TOMCK

W N =

5. Hilbert curve ucnionb3yercst nis?
. Bexropusanuun
. JImHepapuzamuu NpoCTPaHCTBEHHBIX HHIEKCOB
. CraTucTukn
. Kpusbix besne

AW N —

Tema 3.2. Buzyanuzayus u npumerenue 8 nNpoexmax
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocwi/3ananus:

1. bubnuoteka st BeO-BU3yanuzanuu?

. Ggplot
. Leaflet
. Seaborn
. Matplotlib
2. Kepler.gl nyst wero?
. I'padukoB
. UntepaxtuBHbIX KapT Big Data
. Tabmun
. 3D-moneneit

W N =

AW N —

3. Keiic ypbanuctuxu?

1. Meaunmaa
2. Anamm3 Tpaduka ¢ loT-manHbIMEU

Ne 000001896

Crpanuria 10 u3 14



[98)

. ®uHaHCEHI
. Ilorona

4. Deck.gl npenmymectBo?

N

. Her 3yma
. GPU-yckopenue 17151 MUJUTUOHOB TOYEK
. MemieHHast OTpUCOBKa
. Tonbko 2D
5. O1eHKa IpOU3BOUTEILHOCTH?
. IlBera
. Bpems BbInonHeHns MpOCTPaHCTBEHHOTO IXKOWHA Ha KilacTepe
. Pazmep daitna
. Tonpko BU3yaJIbl

AW N —

W N =

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

2 cemecmp, 3auem ¢ OYeHKOU
Koumponupyemvie U/IK: 1IK-1.1
Bomnpocsei/3ananus:

1. Onummre 4 ocHoBHBIE XapakTepucTuku (4V) Big Spatial Data u maiite mpumep amst
KaXJ10i B KOHTEKCTE POCTPAHCTBEHHBIX JTAHHBIX.

2. B uém xmoueBoe paznmuume Big Spatial Data ot tpamummonnsix 'MC? IlpuBenute 3
npuMepa mpoodsieM MacITabupPOBaHHUS.

3. Yro o3nauaet Veracity AJisi MPOCTPAaHCTBEHHBIX JaHHBIX? HazoBure 3 MCTOYHMKA OMIMOOK
B IIPOCTPAHCTBEHHBIX JAHHBIX.

4. OObsacaute mnpobmemy "mpoxisaTtus pasmepHocTH" (curse of dimensionality) st
MPOCTPAHCTBEHHOTO aHAIIN3A.

5. Ilouemy mpoCTpaHCTBEHHBbIE JlaHHbIE Ha3bIBalOT '"HecrauuoHapHeiMu'? [IpuBenute
IIPUMEP U3 PEAJbHOU KU3HMU.

6. Ilepeuncnure u oxapakTepusyite 4 OCHOBHBIX MCTOYHHKA OOJBIIUX MPOCTPAHCTBEHHBIX
JTAHHBIX.

7. CpaBuute dpopmarsl GeoJSON, Shapefile 1 KML mo BO3MOXHOCTSM U OTpaHUYCHUSIM.
8. Urto Takoe cnyTHUKOBBIE anHble J[33? HazoBute 3 Muccuu u ux paspelieHue.

9. Kak paboraer crowdsourcing B cOope mnpocTpaHcTBeHHBbIX naHHbIX? [IpuBemure 3
npuMepa miaTGopm.

10. B ué™m paznudne pacTpoBBIX U BEKTOPHBIX (hopmaroB? Korma kakoi UCIIOIB30BaTh?

11. OnumuTre apXUTEKTYpy CUCTEMBI cOopa naHHbIX ¢ [oT-gaTdynkoB. YKa)KuTe KITIOUEBBIC
MIPOTOKOJIBI.

12. Kakue npenmyIiecTBa u OrpaHHueHHs JPOHOB A1t cOOpa MPOCTPAHCTBEHHBIX JTaHHBIX?
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13. CpaBuure mnardopmer ThingsBoard m FIWARE nns loT-mannsix. Korma kakyro
BbIOpaTh?

14. Kak opranuzoBaTh crowdsourcing-cucteMy Jjisi MOHUTOPUHTA TpaHCcTopTa?

15. B uém paznuuue npotokosoB MQTT u CoAP? B kakux ciieHapusax Kakou Jrydiie?

16. CpaBaute NoSQL-xpanunuma HBase n Cassandra nist reomannasix mo CAP-Teopeme.
17. Kak padotaet PostGIS? Kakue mpocTpaHcTBeHHBIE (PYHKITUH HanOOJIEe BAXKHBI?

18. Onummre apxutektypy Google Earth Engine nnst paGotsl ¢ merabaliTamu CITyTHUKOBBIX
TAHHBIX.

19. Yto Takoe GeoHash u Z-order curve? Jlyis gero ucnons3ytotcs B pacnpenenéaapix [TIC?

20. CpaBuute obnaunsle xpanwmmma AWS S3, Azure Blob u Google Cloud Storage mns
I'C€OJaHHbIX.

21. Kak GeoSpark pacmupsier Apache Spark nns mpocrpancTBennoro ananmmsa? [IpuBenure
npuMep.

22. Onumute anroput™ R-tree. B uém ero npeumytiectsa nepen quadtree?
23. Yro takoe GeoMesa? /Iy kakux clieHapueB spatio-temporal 1aHHBIX ITpegHa3HaYeHA?

24. Kak peammsyercss npoctpancTBeHHBIH JOIN B MapReduce? Onummre mnpoOieMbl u
pelIeHusl.

25. O6wsacuute Hilbert curve. Kak ona pemaer mpo0iemMy npocTpaHCTBEHHOM JIOKATbHOCTH?

26. CpaBaute omonmuoteku Leaflet, Kepler.gl u Deck.gl mo Bo3aMOXHOCTSIM BU3yanu3anuu
Big Data.

27. Pazpaboraiite keiic aHamm3a Tpaduka ropoga ¢ loT-manHbiMu (apxuTekTypa +
UHCTPYMEHTBHI).

28. Kak oreHuBaTh NpOM3BOIUTEIBLHOCTh CHUCTEMBI 00paboTkm reomaHHbix? Hazoute 5
METpPHK.

29. OnuiuTe apXUTEeKTypy CUCTEMbl MOHUTOPUHTA 3KOCUCTEM C JPOHAMH U CITyTHUKAMH.

30. Kakue nmpoGrnembl 6€30MaCHOCTH BO3HHKAIOT NpU paboTe ¢ OONBIIMMHU T'€OJaHHBIMH?
Pemenus?

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI

9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI
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Ocnognas numepamypa

1. MakmanoB A. B. bonsimme nannsie. Big Data: yueOHuK 111 By30B: yueOHHK 17151 By30B / A. B.
Makmanos, A. E. Xypasnes, JI. H. TeiHasikaps. - 4-e usn., crep. - Cankr-IletepOypr: Jlans, 2024. -
188 c. - 978-5-507-47346-5. - Tekct: snektponHbd. // WzmarensctBo Jlanb: [caifr]. - URL:
https://e.lanbook.com/img/cover/book/362318.jpg (mara oOpamenus: 16.03.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

2. Boponoga JI. U. Big Data. Metoasl u cpeacTBa aHaiu3a: yueOHoe nocobue: yuebHoe nocodue
/ JI. 1. Boponosa, B. 1. Boponos. - Big Data. Metozs! u cpencTBa ananusa - MockBa: MOCKOBCKHUI
TEXHUYECKHI YHHMBEpPCHTET CBsi3U M wuHpopmaruku, 2016. - 33 c. - 2227-8397. - Tekcr:
anektpoHHbil. // IPR SMART: [caiir]. - URL: https://www.iprbookshop.ru/61463.html (nara
obpamenust: 16.03.2025). - Pexxum goctyna: mo noAmucKe

3. Anydpue C. O. Texnomoruum cOopa NPOCTPAHCTBEHHBIX ITAHHBIX a3POKOCMUYECKUMHU
MeTofamu: ydueOHoe mocobue aisi By30B: yueOHoe mocobue mis By3oB / C. O. Anydpues, O. C.
Anydpues. - Cankr-IlerepOypr: Jlans, 2024. - 144 c. - 978-5-507-49736-2. - TekcT: ANEKTPOHHBIN.
/| N3parensctBO Jlawb: [caiit]. - URL: https://e.lanbook.com/img/cover/book/427799.jpg (nara
obpamenust: 16.03.2025). - PexxuMm goctyna: mo noAmucKe

Jlononnumenvuas rumepamypa

1. IIBetkoB B. SI. OcHOBBI reomH(pOpPMATHKH: y4eOHUK JIJIs BY30B: Y4eOHHK i By30B / B. Sl
[IBeTkoB. - 3-¢ u3x., crep. - Cankt-IlerepOypr: Jlanp, 2023. - 188 c. - 978-5-507-47062-4. - Tekcr:
ANEKTPOHHBIN. /l N3narenbcTBO Jlanb: [caitT]. - URL:
https://e.lanbook.com/img/cover/book/323108.jpg (mara oOpamenus: 16.03.2025). - Pexum
JOCTYyTA: TI0 TOATIHICKE

2. bponosckas E. B. bonbimne naHHble B MCCIEAOBAaHUU MOJUTHYECKUX IPOIIECCOB: y4eOHOE
nocobue: yuebHoe mocobue / E. B. Bpomosckas, A. FO. JlomOpoBckas. - bonbliue naHHbIe B
HCCIIEIOBAHUM  IOJMTHYECKUX  IpomeccoB -  MockBa:  MOCKOBCKHMIM — NE€OAaroruyecKui
rOCyIapCTBEHHBIN yHHUBEpcUTeT, 2024. - 88 c. - 978-5-4263-0712-4. - Tekct: anexTpoHHbIii. // [PR
SMART: [caiir]. - URL: https://www.iprbookshop.ru/145454 html (nara obpamenus: 16.03.2025). -
PexxuM nocrymna: 1o noamucke

3. Mamennmu P. O. bonwsmme ganabie 1 NoSQL 6a3bel maHHBIX: ydeOHOE MOCOOWE /i BY3O0B:
ydyebHoe nmocooue ais By3oB / P. O. Mamenu, T. b. Kazuaxmenos. - Cankr-IlerepOypr: Jlans, 2024.
- 92 c¢. - 978-5-507-49873-4. - Texkct: snexrponnsid. // WznarenbctBo Jlawp: [caiiT]. - URL:
https://e.lanbook.com/img/cover/book/434051.jpg (mara obpamenus: 16.03.2025). - Pexum
JOCTyTa: 1O TMOAMKICKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://e.lanbook.com/ - DnexkrponHas 6ubmuoreunas cucrema "Jlanp"
2. https://znanium.ru/ - SnekTpoHHO-OMOMMOTEYHast cucTema "Znanium"
3. https://www.elibrary.ru/ - HOb eLIBRARY
4. http://citforum.ru - IT-mopran CITForum

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)
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He ucnonb3zyercs.

Ilepeuensb uHpOpMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

CMmenanHbIf THIT
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 16 mT.
Jlocka HacTeHHasi OAHOIEMEHTHAs - 4 IIT.
[Ipoexrop - 2 mit.
WHTepakTuBHas naHens - 1 mr.

VYueOHas aymuTopus
Jlocka HacTeHHas] OMHOAIEMEHTHAs - 1 IIT.
ITpoekTtop - 1 mT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIlIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOI TeMe.

CaMocrosiTennbHasi paboTa CTYIEHTOB OIUMCBIBACTCA U PETYIUPYETCS]  METOAWYECKUMU
PEKOMEHAAIMSIMH I10 TUCHUTUIHHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalluidi, BHAECO- M aygAuOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpabaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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