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JouenTt xadeaps MHGOpMAIMOHHO-U3MEPHUTENHHBIX CUCTEM, K.T.H.
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb 0CBOCHMS AUCHUILTUHBI - IPHOOpETeHNE 00yUyaromUMHUCs 3HaHUI B 00JaCTH METO/OB,
TEXHOJIOTMM M MpOrpaMMHO-AINAapaTHbIX CPEACTB cOopa, MepBHYHOW OOpabOTKM W XpaHEHHUs
MPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX JJISI MOCIEIYIOMEr0 HMCIOIb30BaHUS B WH(GOPMALMOHHBIX
cucTeMax U TeXHOJIOTHUSX.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- W3YYUTh APXUTEKTYpPYy, HPUHIUNBI (QYHKIMOHUPOBAHUS W TPOTOKOJIBI OOMEHA JaHHBIMHU
COBPEMEHHBIX CHCTEM cOopa HH(OpMaInK;

- OCBOUTHb METObI TMEPBUYHON 00paOOTKH, (GUIBTpAlMM W TPUBEACHUS K eauHOMY Gdopmary
MIPOCTPAHCTBEHHO-BPEMECHHBIX JIaHHBIX, TIOTYYaeMbIX M3 Pa3HOPOIAHBIX UCTOUHHKOB;

- MPUOOPECTH HABBIKH MTPOCKTUPOBAHUS CTPYKTYPhI 0a3 JaHHBIX I XpaHEHUS OOJBITUX 00HEMOB
MPOCTPAaHCTBEHHO-BPEMEHHOW WH(POPMALIMU B OPTaHU3AIIUH 3aIIPOCOB K HHUM.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

YK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHAIM3 M CHHTE3 MH(OpMAIMH, NMPUMEHSITh
CHCTEMHBIH MOIXO ISl pEIICHHSI TOCTABJICHHBIX 33134

VYK-1.1 Ananu3upyert 3aady, BeIIEIsA €€ 0a30BbIE COCTABIISIONINE
3name:

VYK-1.1/311 Meronuku TOWCKa, aHanmW3a W CUHTe3a wuHpopMmanuu B cdpe
3eMJICYCTPOMCTBA U KaIaCTPOB HEJIBUKIUMOCTH

Ymems:

VYK-1.1/YMm1 BrisBnsats 6a30BbIe KOMITOHEHTHI 3a]1a4, CBSI3aHHBIX C 36MJICyCTPONCTBOM U
KaJacTpaMu

Braoems:

VK-1.1/HBl HaBbikoM mNpUMEHEHHS CHCTEMHOIO TMOAXOJa I pelIeHUs 3anad B
00JIaCTH 3eMJIeyCTPONCTBA U KaAaCTPOB HEIBUKUMOCTH

VK-1.2 OcymectBiser NOUCK HHGOpMALMU JUIsL PELICHUS TOCTABICHHOW 3aJadd 110
pa3IMYHBIM THUIIaM 3aIIPOCOB

3name:

VYK-1.2/311 UcTounuku u cnocoObl norcka nHGOpMaLuu B 0071aCTH 3eMIICYCTPOIiCTBa U
KaJaCTPOB HEJIBUKUMOCTH

Ymemns:

VK-1.2/¥m1 ®opmupoBarh 3ampochl pa3IuYHBIX THUIOB ISl TIOMCKa HEO0OXOIUMOU
uHbopmaIu

Braoems:

VYK-1.2/HB1 HaBbikoM OIEpaTHBHOIO MOWUCKA aKTyaJbHOH WH(GOPMALUU Ul PEIICHUS
3a1a4 B c(pepe 3eMIIeyCTpoiicTBa U KaAacTPOB HEIBUKUMOCTH

VYK-1.3 Ilpu o6pabotke nnpopmanuu oTanyaeT pakTsl OT MHEHUH, HHTEPIPETAINA, OIICHOK,
(opmMupyeT COOCTBEHHBIE MHEHUS U CYXKICHHUS, apTyMEHTHPYET CBOM BBIBOJIBI, B TOM YHCIIE C
npUMeHeHneM (uII0co(CKOro MOHATHIHOTO anmapara

3name:

VK-1.3/3u1 Paznuuus mexay dakramu, MHEHUSIMH, HHTEPIPUTAIIUSAMH U OIICHKAMH B
KOHTEKCTE 3eMJIEYCTPOIMCTBA U KaJaCTPOB HEABHKUMOCTH

Ymems:
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VYK-1.3/¥Yml Ortnensitb OOBEKTUBHBIC CBEIEHUS OT CYOBEKTHBHBIX OICHOK W
dbopmMupoBaTh 000CHOBAHHBIC CYXICHUS

Brnaoemw.:

VK-1.3/HBl  HaBblkoM  apryMEHTHUPOBAaHHOTO  MPEACTABICHUS  BHIBOJIOB  C
UCIIOJb30BAaHUEM  IOHATHUHHOTO  ammapara  Guiocopur  MPUMEHHTEIBHO K
poOiieMaM3eMIICYCTPONCTBA B KaJaCTPOB HEIBHIKAUMOCTH

VK-1.4 OcymectBisieT OUCK, cOop U 00pabOTKy MHPOPMALIUH IS PELICHUs TIOCTAaBICHHON
3a7a4uu

3Hamo:

VYK-1.4/301 HWcrounuku u meToabl cOopa u oO0paboTku WHGOpMAIMU B OOJIACTH
3eMJICYCTPOMCTBA U KaIaCTPOB HEJIBUKHUMOCTH

Ymemns:

VK-1.4/YMm1 HUckats 1 coOuparh HEOOX0AUMYI0 HH(DOPMAITUIO ISl pEeIICHUS 3a1a4
Braoems:

VK-1.4/HB2 Habikom »3¢dexkTuBHON 00padOTKM TOMy4YeHHOW WHQOpMAIUd B
KOHTEKCTE 3€MJICyCTPONCTBA U KaIaCTPOB HEIABIKUMOCTH

VYK-1.5 AHamu3upyeT MyTH pemeHUus MpoOJeM MHPOBO33PEHUECKOTO, HPABCTBEHHOTO H
JUYHOCTHOTO XapaKTepa Ha OCHOBE HCIOJb30BaHMUSI OCHOBHBIX (uiIocohckux uae u
KaTeropuil B ©X UCTOPUYECKOM PA3BUTHUU U COLUATBHO-KYJIBTYPHOM KOHTEKCTE
3namo:
VK-1.5/301 @unocopckue uIed ¢ KATETOPHH, BIMAIOLME HAa  PELICHUE
MHUPOBO33PEHUYECKHX, HPABCTBEHHBIX M  JIMYHOCTHBIX  BONPOCOB B  cdepe
3eMJICYCTPONCTBA U KaJlaCTPOB HEJBUKUMOCTH
Ymemu:

VYK-1.5/Ym] AmnanuzupoBarh MnpoOaeMbl € MO3UIMUA HCTOPHUYECKOTO U KYJIBTYPHOTO
KOHTEKCTa

Braoems:

VK-1.5/HBl HaBbikoM mnpumeHeHUs: (UIOCO(PCKONW TEPMHUHOJIOTHU WM TIOIXOMOB IS
OCMBICIICHHSI STHUECKUX aCMEKTOB Mpodeccun

[IK-7 Cnoco0OeH BBITIOJHATh TEXHOJOTHMUECKHWE OMEpallMk 10 aHajlu3y, T[OATOTOBKE W
MpeIOCTaBICHUIO HH(OPMaLIUY IO 3arpocam

IIK-7.1 JleMOHCTpHUpYeT HaBBIKM TEXHMYECKOM HKCHEPTU3bl JTOKYMEHTOB, B TOM YMCIE
KapTorpado-reoie3nueckoro o0ecneyeH st Ipy BBHIOTHEHUN TEXHOJOTHUECKUX ONepaiuii mo
aHaJu3y, MOATOTOBKE M MPEJOCTABICHUIO HHPOPMAITUH I10 3arIpocaM

3nams:

[1K-7.1/385 Cuctemsbl XxpaHeHus, 00pabOTKH U aHaJIN3a MPOCTPAHCTBEHHBIX JTAHHBIX
[1K-7.1/3u8 IIpaBuna u crangapTsl opopMIICHUS TOKYMEHTAIUN

Ymemu:

[IK-7.1/¥Ym1 PaboTtarh ¢ HOPMAaTHBHO-TEXHUYECKOM JOKYMEHTAlMEeH, OTHOCAIIEHCS K
BBITOJTHEHUIO JTOJDKHOCTHBIX 00S3aHHOCTEN
Braoemy:

[IK-7.1/HB1 KommekcHbi aHanmu3 WHHOpPMAMM O MPEAMETe TMOCTYIAIIINX
WH(OPMAITMOHHBIX 3aITPOCOB

[IK-7.2 BpiOupaeT TEXHOJNOTHU W TEXHOJOTHMYECKHWE pelieHus BeneHus EawHOoro
TOCYIJapCTBEHHOTO pEecTpa HEABWKMMOCTA C HCIIOJIb30BAaHUEM aBTOMATH3WPOBAHHOU
MH(POPMAITMOHHOW CHCTEMBI
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3namu:

[1K-7.2/3u4 [TporpammHubIe cpenctBa | marGopmMbl  UHPPACTPYKTYPHI
reonH(OPMaIMOHHBIX CUCTEM

[1K-7.2/3u5 Cuctemsbl XxpaHeHus, 00pabOTKH U aHaJIN3a MPOCTPAHCTBEHHBIX JTAHHBIX
[1K-7.2/316 OCHOBBI COBpEMEHHBIX CUCTEM YIIPaBICHUS Oa3aMM JaHHBIX

Ymemu:

[IK-7.2/YM2  PabGorarh ¢ KOMIIBIOTEPHOM  TEXHUKOH, CHEIMAIHM3UPOBAHHBIMU
TEXHUYECKUMHU CPEJICTBAMU U MPOTPAMMHBIM 00€CIIeUeHUEM

[IK-7.2/YMS5 TOTOBUTH Npe3eHTAlMOHHBIN Marepuan ¢ MPUMEHEHHEM COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTUH

Braoems:

[IK-7.2/HB1 KommnekcHbi aHanmu3 WHHOpPMAMM O TMPEAMETe TMOCTYIAIIINX
WH(OPMAITMOHHBIX 3aITPOCOB

[1K-7.2/HB2 IloaroroBka wuHGOpMAMK B COOTBETCTBUHU C TEXHOJIOTHYECCKUM
periaMeHTOM Ha MOCTYNUBIIUN WH()OPMAITMOHHBIN 3aIpOC

[1K-7.2/HB3 IlpenocTtaBieHHE B COOTBETCTBHU C TEXHOJOTHYECKUM PETIIAMEHTOM
MOJrOTOBJICHHOM HH(OPMALIMHU T10 3apOCy

[IK-7.3 JIeMOHCTpUpYyeT HaBBIKA MPEIOCTABICHUS CBEICHUM, BHECEHHBIX B EIuHBIN
rOCyAapCTBEHHBIN PEECTP HEABMKUMOCTH

3namu:

[1K-7.3/3u8 [IpaBuna u cranaapThl 0HOPMIICHHS TOKYMEHTAIIUN

Ymemns:

[1K-7.3/Ym1 PabGoTtarh ¢ HOpMaTUBHO-TEXHUYECKON TOKyMEHTAIIMEH, OTHOCSIIEHCS K
BBIMIOJTHEHUIO JTOJKHOCTHBIX 00s3aHHOCTEN

[1K-7.3/YM5 ToTOBUTH Mpe3eHTAMOHHBIN MaTephal C NMPUMEHEHHEM COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTUI

[IK-7.3/YM6 OdopmisaTe Marepuaabl, TOATOTOBICHHBIE B TIeOMH(POPMAIMOHHBIX
CUCTEMaXx, B COOTBETCTBHH C ACHCTBYIOIIMMH TPEOOBAaHUSIMU U CTaHJapTaMU

Braoemy:

[IK-7.3/He4 IlpenocraBieHue OT4€Ta O CTaTyce€ COCTOSHHUSA  BBIOJIHIEMOI
TEXHOJIOTUYECKOW OIepalu

3. MecTo aucuMiinHbl B cTpykrype OIl

Hucrummaa (Momyns) b1.B.JIB.10.02 «Cuctemsr cOopa MpoCTpaHCTBEHHBIX JaHHBIX» OTHOCHUTCS K
dbopMmupyemoil yuacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHUM YacTu o0pa3oBaTelbHON MpOrpaMmbl U
n3ydaercs B cemecTpe(ax): 7.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpa3oBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

bl)

/TOEMKOCTH

T)
M€ 3aHATUS

ChI)
[ast aTTeCTAIM

CBI)

1bHas paboTa

/TOEMKOCTh
ChI)

[Tepuon

~
v
-
~

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

Ne 000006693
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NEREP
AR
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S |2E2
HaumenoBanue paszena, TeMbl 2 2128 =
181|522 3
| E|zs:¢
c | E|8|E8E&
3|22 |Ex5¢
A E|O E8&E
Pasnen 1. TeopeTtuueckue 26 16| 10| VK-1.1
OCHOBBI cOopa YK-1.2
NPOCTPAHCTBEHHO-BPEMEHHBIX YK-1.3
JAHHBIX VK-14
Tema 1.1. Knaccuduxauus u 6 4 2| VK-L.5
MoJIeNn [K-7.1
IPOCTPAaHCTBEHHO-BPEMEHHBIX 1IK-7.2
TAHHBIX [IK-7.3
Tema 1.2. Cuctemsl KoopauHAT U 8 4 4
KapTorpaduyeckue mpoeKuuu
Tema 1.3. MeTozsl 12 8 4
IIPOCTPAHCTBEHHO-BPEMEHHOU
MIPUBSI3KH JTAaHHBIX
Pa3znen 2. Annaparabie 42| 24| 18| VYK-1.1
CcpeacTBa U TEXHOJIOTUM cOopa YK-1.2
JAHHBIX YK-1.3
Tema 2.1. JIaT4uKu 1 CEHCOPHI 12| 8| 4| YK-14
pU3MIECKUX BETUYHH YK-1.5
Tema 2.2. becipoBoHbIE 14 8 6| TK-7.1
CEHCOPHBIE CETH U MHTEP(PEHCHI TK-7.2
Tewma 2.3. Teone3unueckoe 16 8 g| HK-7.3
000pyZI0BaHUE U JUCTAHIIIOHHOE
30HIUPOBaHHE
Pasnen 3. [Iporpammuasn 40| 28| 12| VYK-1.1
00padoTKa U XpaHeHHe JaHHbIX YK-1.2
Tema 3.1. ITpoToKomKI IEpeaun 12| 8| 4| YK-1.3
JaHHBIX M (popMaTsl (aiiios VK-1.4
Tema 3.2. [lepBuunas oopaborka u| 12 8 4| YK-1.5
bunbTpanys JaHHBIX EK'Z}
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4 11K-7/.2

Tema 3.3. XpaHeHue JaHHBIX: 16 12
I1K-7.3

0asbl JaHHBIX IS
IIPOCTPAHCTBEHHO-BPEMEHHOU
uHpOpMaLUU

Hroro 108 68| 40

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Paszoen 1. Teopemuueckue ocnogwvl coOopa npOCMpPaHcmEeHHO-8PEMEHHBIX OAHHBIX

Tema 1.1. Knaccughuxayus u mooenu npocmpancmeenHo-8peMeHHbIX OAHHbIX

[TonsiTHe MPOCTPaHCTBEHHO-BPEMEHHBIX JIaHHBIX. J(UCKpeTHbIE U HEMPEPBIBHBIE 1aHHbIe. TOUeUHEbIe,
JUHEHbIE U TOJIUTOHAIbHbIE 00BEKTHL. BpeMeHHble psiabl. Mofienu JaHHBIX: pacTpoBasi, BEKTOpHas,
GRID

Texymui KOHTPOJIb

Bun (hopma) konTpoOss

TectupoBanue

Tema 1.2. Cucmemvbl koopounam u kapmoepaghuueckue npoexyuu

[TonsaTHe 0 cucTeMax KOOpAMHAT (reorpaduueckas, npsmoyronbHas). Kaprorpadguueckue npoexknun
U UX UCKaXeHUs. MeCTHBIE U I100abHbIe CUCTEMBI KOOpAUHAT. J[aTyMbl

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 1.3. Memoowl npocmpancmeeHHO-8peMEHHOU NPUBS3KU OAHHBLX

GPS/TJTTIOHACC nozunmonupoBanue. Metosl TpuaHTysun. [IpuBsi3ka Mo XapakTepHBIM TOYKaM.
BpemeHnHble METKH U CUHXPOHU3ALlKs BpEMEHH B PACIIPEEIIEHHBIX CUCTEMAX

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Pazoen 2. Annapammuwie cpedcmea u mexnoao2uu c6opa OAHHbIX

Tema 2.1. JJamuuxu u ceHcopbl pu3uyecKux enudum

Tumel gaTYMKoOB: TEMIIEpaTyphl, BIAXHOCTH, IABJICHUS, JBIKCHUS, ONTHYECKHe. [IpHHITUIBI
paboThI, TUAIa30Hbl U3MEPEHUHN, TOTPEITHOCTH. AHAIOTO-IIU(POBOE MpeoOpa3oBaHUE

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.2. Becnpogoousie ceHcopHble cemu U uHmeppelicol

Apxutektypbl ceHcopHbIX ceTeil. Ilporokonsr: ZigBee, LoRaWAN, NB-IoT, Wi-Fi, Bluetooth.
Tomonoruu cereli (3Be31a, siueiika). JHEProdPGhEeKTUBHOCTH
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 2.3. I'eooe3zuueckoe obopyoosanue u OUCMAHYUOHHOE 30HOUPOBAHUE

DJNEeKTpOHHBIE TaXeOMETphl, HUBENUpPHl. JlazepHoe ckaHMpoBaHUE (HazeMHoOeE, Bo3ayiHoe). BITJIA
Kak cpeacTBO cOopa naHHbIX. CHyTHHKOBas CheMKa. XapaKTEPUCTUKH CHHUMKOB (pa3pelieHue,
CIIEKTPAJIbHBIE KaHAJIbI)

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pas3zoen 3. Ilpozpammnan oopadbomka u xparnenue 0aHHbIX

Tema 3.1. Ilpomokonvl nepedauu OanHvix u popmamul Gpaiinos

TexcroBeie ¢opmarer (CSV, GeoJSON, KML). bunapusie ¢dopmarsl (Shapefile, GeoTIFF).
[Iporokonst MQTT, HTTP mst loT. API quyist monyuenus JaHHBIX

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 3.2. Ilepeuunas obpabomka u purbmpayus OAGHHbIX

Mertonpl cruakuBaHHs BPEMEHHBIX DSAJIOB (CKONb3fllee cpenHee). BruisgBiaeHne u oTOpakoBKa
anomanuii. KanuOpoBka nanubix. [IpuBeaeHne naHHBIX K €AMHOM CUCTEME KOOpAUHAT

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 3.3. Xpanenue oannwlx.: 6a3vl OAHHLIX OJisl NPOCMPAHCMBEHHO-8DEMEHHOU UHPOpMayuu

Pensimuonnsie CYB]] ¢ momnepskkoii mpocTpancTBeHHBIX TUTIOB (PostgreSQL/PostGIS). Xpanenue
BpeMeHHBIX panoB (InfluxDB). NoSQL pemenus. MnaekcupoBaHue MPOCTPAHCTBEHHBIX JTaHHBIX
(R-tree)

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBaHue

6. Ilopsanok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTALUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 7 cemecmp.

3a4eT oneHUBaeTCs 10 NATHOAUIBHOM IIKaJe:

- 3aYTEHO C OLEHKOW «OTJIMYHO» BBICTABISETCS, €CIM OOydYaromuiics HuMeeT DIyOoKue,
HCYEPIIBIBAIOIINE 3HAHUS B O00bEME OCBOCHHOW INMPOTPaMMBI; 3HAHHE OCHOBHOW (00s3aTelbHON)
JUTEpaTypbl; JaeT MpaBUJIbHBIE M YBEPEHHBIE OTBETHI, CBUJIETEILCTBYIOIINE O HAJIWYUHM TBEPABIX
3HAHUW U HaBBIKOB B HCIOJIb30BAaHMHM TEXHUYECKUX CPEACTB; IMOJHOE, YETKOe, I'PaMOTHOE U
JIOTUYECKH CTpPOHHOE U3JIOKEHHE MaTepuajna; JEMOHCTPUpPYEeT CBOOOAHOE MpPHUMEHEHHE
TEOPETUUYECKUX 3HAHUM MPHU aHAN3€ MPAKTHUECKUX BOMPOCOB;

- 3aYTEHO C OIICHKOM «XOpOIIO» BBICTABISAETCA OOydaroleMycsl B Cllydae COOTIONEHUS TeX XKe
TpeOOBaHUM, HO HAJMYMUU B OTBETE OOYYaIOLIErocs MO HEKOTOPHIM MEPEUUCICHHBIM MOKa3aTelsiM
HEJOCTAaTKOB NPUHLHUIHUATBHOTO XapaKTepa, 4YTO BbI3BIBACT 3aMEYaHHMsI WJIM IONPaBKU
MIpero/1aBaTeis;

- 3a4TEHO C OLICHKOH «yIOBJIETBOPUTEIHLHO» BBICTABISETCS 00ydaromeMycs B ciiydae COOMIOAeHUS
TeX e TpeOOBaHUM, HO B ClIydyae HaJWYMsl B OTBETE OIIMOOK, HEOOXOJUMOCTH CYIIECTBEHHOM
MOMOIIM B BHJIE TIONIPABOK M HaBOJSAIIUX BOIPOCOB 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. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Paszoen 1. Teopemuueckue ocnogwvl coOopa npoCmMpaHcmeeHHO-8PEMEHHBIX OAHHBIX
Koumponupyemvie H/[K: T[IK-7.1 [IK-7.2 [IK-7.3 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5

Tema 1.1. Knaccughuxayus u mooenu npocmpancmeenHo-8peMeHHbIX OAHHbIX
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakast Mozienb TaHHBIX UCTIOIB3YETCs IS IPEICTABICHHSI CITyTHUKOBOTO CHUMKA?
1. BekTopHas
2. PactpoBas +
3. Tononornueckas
2. Kakoil TN JaHHBIX ONHUCHIBAET OOBEKT, WMEIOMIMA TOJIBKO KOOPIAMHATHI
MECTOIOJIOKEHUSA?
1. TlonmuroHanbHbIN
2. JIunenHbIf
3. Toueunslii
3. Yto Takoe 4acToTa IUCKPETU3ALUN?
1. OObeM TaHHBIX
2. KonnuecTBO M3MEpPEHUH B €MHUILY BPEMEHU
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3. TounocTh U3MepeHust
4. Kakyro nH(hopMaIuio coaepkar MeTaJaHHble IPOCTPAHCTBEHHOTO (haiina?

1. TonbKO KOOpAMHATHI OOBEKTOB
2. adopManuro o MporCXOXKACHUH, KAY€CTBE U MPOESKIIMH TAHHBIX
3. Tonbko LIBET 0OBLEKTOB

Tema 1.2. Cucmemvl Koopounam u kapmozpaghuyeckue npoexyuu
dopma KOHTPOJIs1/0LIEHOYHOE CpeIcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Kakasi cucremMa KOOpAMHAT UCTIONB3YET IUPOTY U JIOJITOTY?

—

. [IpsimoyronpHast
. 'eorpaduueckas
. [lonsipnas

W N

2. JIns 4ero UCHojb3yoTcs KapTorpaduieckue IpoeKIuu?
. [Ins usmepenus BpeMeHu
. st 0TOOpaXkeH!s MOBEPXHOCTH LIUIICOM]IA HA TUIOCKOCTH
. JI71s1 U3MEHEeHUsI BBICOTBI TOUEK

W N~

3. Yro Takoe natym?

—

. Enununa n3mepenus yria
. Maremarndeckas MOZi€JIb 3€MJIH 111 KOHKPETHOM CUCTEMbI KOOPIMHAT
. Tum kapThl

W N

Tema 1.3. MemoOwl npocmpancmeeHHO-8peMeHHOl NPUBS3KU OAHHbIX
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kakoil mpoTOKOJI NCIIOB3YETCs JUIsl CHHXPOHU3ALMU BPEMEHU B KOMITBIOTEPHBIX CETAX?

.HTTP
2. NTP
3.FTP

2. Yto Takoe nuddepennmansuas koppekus GPS-curnana?

1. Ynanenue cnyTHUKOB
2. [ToBbIIIEHHE TOYHOCTH KOOPJMHAT 3a CUET HA3€MHOM CTaHIIMKU
3. U3MeHeHne 9acTOTHI CUTHAJIA

—

3. Kakoif Hej0CcTaTOK MPUCYL] MHEPLUAIbHBIM HABUTALIMOHHBIM CUCTEMaM?

1. Hu3kasg TOYHOCTh Ha KOPOTKUX ITPOMEXKYTKAX
2. Hakomnnenue ommoOku (apeiid) co BpeMeHeM
3. 3aBUCUMOCTH OT CIIyTHUKOB

Pa3zoen 2. Annapammnwie cpeocmea u mexmoio2uu coOopa OaHHBIX
Konmponupyemwie U/JK: I[IK-7.1 IIK-7.2 IIK-7.3 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5

Tema 2.1. Jlamuuxu u ceHcopvl (huzuueckux 8enutuH
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kakoii mapaMmeTp XapakKTepu3yeT OTKJIOHEHUE I[IOKa3aHWil Jardyhka OT MCTUHHOIO
3HaYeHus?

1. HyBCTBUTEIBHOCTh
2. ITorpemHocth
3. BeicTponeiicTBue

2. Ins gero nyken ALIT B cucteme cOopa qJaHHBIX?
1. Jloa ycuneHnus curHasia
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2. JIns mpeoOpa3oBaHusl aHAJIOTOBOTO CUTHAJIA B ITU(POBOM KO

3.

1.
2.
3.

1.
2.
3.

Jlnst nepenaun JaHHBIX IO Paguo
3. 3aueM Hy’)kHa KaTHOpPOBKa JaTdynKa?
J1is yBeTMYEHUS CPOKA CITY>KOBI
JIns mpuBeeHus ero noka3aHui K 3TAJIOHHBIM
JIyist ©3MEeHeHus 1BeTa Kopiyca
4. I'me yame Bcero npuMensitorcss MOMC-naruuku?
B kpymHOM npoMBITITIEHHOM 000pyI0BaHUN
B MOOMIIBHBIX YCTpOICTBaX U APOHAX
B cnyTHHKax cBs3U

Tema 2.2. Becnposoomvie cencopHvle cemu u uHmepgheicol

®dopMa KOHTPOJISI/OTIECHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kaxkoii nmpoTokos npeaHa3HadeH A rneperadd HeOOoIbIINX 00bEMOB JAHHBIX Ha OOJbIINE

PacCTOSTHUS C HU3KUM 3HepronorpedieHuem?

1.
2.

3

—

Wi-Fi
LoRaWAN

. Bluetooth

2. Kakast Tonosorus ceT noapa3syMeBaeT HAJIMYME LIEHTPAJIbHOTO Y3J1a-KoopAuHaTopa?

. Suetika
. 3Be3na
. Konb1ro

3. Kakoii pe>kMM MUKPOKOHTPOJIIEPA [T03BOJIIET MAKCUMAJIBHO 3KOHOMUTD SHEPTHIO?

. AKTUBHBIN pEXKUM
. PexxnM cHa
. Pexxum oxxnnanusa

Tema 2.3. I'eooezuueckoe 0bopyodosanue u OUCMAHYUOHHOE 30HOUPOBAHUE

—

dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kaxkoit mpubop ucnonb3yercs Al H3MEPEHHS YITIOB U PACCTOSTHHUIM HA MECTHOCTH?

. Husenup
. TaxeomeTp
. bBapomeTtp

2. Yro Takoe MyJIbTUCIIEKTPAJIbHAS CheMKa?

. CbeMKa B BUIMMOM JUAaa3oHe
. CbeMKa OJTHOBPEMEHHO B HECKOJIBKUX Y3KHX JIMANa30HaX CIEKTpa
. CpemKka B nH(ppakpacHOM Auana3zoHe

3. Yto sABNsETCS PE3YJIHTATOM JIA3€PHOTO CKAHUPOBAHUA?

. PactpoBoe nzo6paxxenue
. Obnako Touex
. BektopHbIii crioit

Pas3zoen 3. Ilpozpammnan oopadbomka u xparnenue 0aHHbIX
Konmponupyemwie U/JK: I[IK-7.1 I[IK-7.2 IIK-7.3 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5

Tema 3.1. Ilpomokonvl nepedauu OanHvix u popmamul Gpaiinos

®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
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1. Kaxoit ¢opmar ocHoBan Ha JSON um mpemHasHadeH aiasi oOMeHa reorpaduyecKumMu
TaHHBIMU?
1.CSV
2. GeoJSON
3. XML
2. Kakoil mpOoTOKOJI HCTIONIB3yEeT MOIEbh M3AATeb-TIOINMUCYUK I 0OMEHa COOOIIECHUSIMHU B
IoT?
1. HTTP
2. MQTT
3. SMTP
3. Jl7is 9ero UCrob3yroTCst OpOKephl COOOIICHMI?
1. JIsia 1oNroBpEMEHHOTO XpAaHEHUS TaHHBIX
2. JInst acHHXpOHHOTO OOMEHA JaHHBIMHU MEXTY CHCTEMaMHU
3. J1na Bu3yanu3anuu JaHHbIX

Tema 3.2. Ilepsuynas obpabomka u purempayus OaHHbIX
dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakoit MeTo TO3BOJISIET YMEHBIIUTD BIUSHUE CTy4alHBIX BRIOPOCOB B JAHHBIX?
1. InddepennmpoBanue
2. Cxonp3siiee cpeaHee
3. UnTerpupoBanue
2. Yto Takoe aHOMAIHS B JAaHHBIX?
1. 3akoHOMEpHOE U3MEHEHUE
2. 3HaYeHHe, PE3KO OTIUYAIOIIEECS OT COCETHUX
3. Cpennee apubmMeTnIecKoe
3. Kakoil Meron Jydille BCEro MOAXOAUT JIsi BOCCTAHOBJICHUS €IMHMYHOIO IMPOMYCKa BO
BPEMEHHOM psity?
1. Ynanute Bech psia
2. JIuneiiHast UHTEPHIOJISILMS 110 COCETHUM TOUKAM
3. 3aMEHHUTH HYJIEM

Tema 3.3. Xpanenue oanHwlx.: 6a3vl OAHHLIX OJisl NPOCMPAHCMBEHHO-8PEMEHHOU UHPOopMayuu
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakoe pacmupenne 100aBisieT moaaepx Ky reorpaduaeckux o0bekToB B PostgreSQL?
1. MySQL
2. PostGIS
3. SQLite
2. 114 KakuX JaHHBIX ONTHUMAJIbHO MCIIOJIb30BaTh 0a3bl JAHHBIX BPEMEHHBIX PSAIOB?
1. s xpanenus potorpadmuii
2. J1ng XpaHeHus NOKa3aHUI 1aTYNKOB C METKAMH BPEMEHU
3. Inst XpaHeHUsl TEKCTOB JJOKYMEHTOB
3. Kakoii oneparop SQL wucnons3yercss 1y MOHMCKa BCEX TOYEK, HAXOMSIIUXCS BHYTPH
3agagHoro noiauroda B PostGIS?
1. ST Within
2. ST Distance
3.ST Area

4. 3auemM Hy>XKHO BEpPCHOHUPOBAHUE MPOCTPAHCTBEHHBIX JAHHBIX?

1. Ins ymeHbIieHust o0bema 0a3bl JaHHBIX
2. JIns oTcnexxuBaHus UI3MEHEHNUH 0OBEKTOB BO BPEMEHHU
3. Jlna ycKopeHus 3arpocoB
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8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

7 cemecmp, 3auem ¢ OYyeHKOU
Konmponupyemwie H/IK: VK-1.1 VK-1.2 YVK-1.3 VK-1.4 VK-1.5IIK-7.1 [IK-7.2 [IK-7.3
Bonpocsl/3ananus:
1. [ToHsiTHE MPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX, UX OCHOBHBIE TUIIbI U XapaKTEPUCTUKH
2. PactpoBast 1 BeKTOpHasi MOJENIN JaHHBIX: CPAaBHEHUE, IPEUMYIIECTBA U HEJJOCTATKU
3. Cuctembl KoopauHaT: reorpadudeckas u nmpsamoyronbHas. [lepecuer koopauHar

4. Kaprorpaduyeckue mpoeKIHH: Ha3HaYeHHE, KJIacCU(PHUKAIMS, HUCKaKECHUS

5. Metoasl mpoctpancTBeHHOW mnpuBs3ku gaHHbIX: GPS/TJIOHACC, tpuanrymsmus,
MPUBSI3KA MO0 TOYKaAM

6. ITporokon NTP u cunxpoHuU3a1usi BpEMEHU B pacHpeeIeHHbIX CHCTeMax cOopa JaHHBIX
7. Knaccudukanus 1aTaukoB (PU3MUECKUX BEJTMYMH: IPUHLIMIIBI ACHCTBUS, XapaKTePUCTHKH
8. ITorpemrHocTr U3MEPEHHIA: TOHATHUE, BUBI, CIIOCOOBI MUHUMHU3AIIH

9. Ananoro-dpoBoe npeodpa3zoBaHKe: TUCKPETH3AIMS, KBAHTOBAHUE

10. ApxutekTypa OeCripoOBOIHBIX CEHCOPHBIX ceTeid. Tomonoruu "38e3na" u "saeiika”

11. CpaBaurenbHblii aHanu3 npotokonoB LoRaWAN, ZigBee, NB-IoT nna 3amau cGopa
JTaHHBIX

12. Texnonorust LORaWAN: nanbHOCTB, SHEpPronoTpedeHre, 001acTh IPUMEHEHUS

13. Tlpumenenune BIIJIA nmms cOopa NPOCTPAaHCTBEHHBIX JAaHHBIX: THIIBI HOCUTEICH U
CEHCOPOB

14. HazemHO€ M BO3AYLIHOE JIa3€pHOE CKAaHWPOBAHWE: MPUHLUIBI, MOTy4acMble TaHHBIE,
IIPUMEHEHHE

15. DneKkTpoHHBIE TAXEOMETPHI M HUBEIUPHI: YCTPOUCTBO U MPHUHIIUIIBI PAOOTHI

16. CriyTHHUKOBAsi Ch€MKa: TUIIbl CHUMKOB, pa3pelIeHUe, CIIEKTPalIbHbIe KaHAJIbI

17. ®opmater oOMeHa npocTpancTBeHHBIMU JaHHBIMU: CSV, GeoJSON, KML, Shapefile
18. IIporoxon MQTT: Moaens n3narenb-MmoANUCYUK, IPUMEHEHNE B UHTEPHETE BEIICH

19. IIporoxon HTTP B cuctemax coopa nanubix: REST API, metonsr GET/POST
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20. MeTonb! nepBUYHON 00paObOTKH TaHHBIX: (PUIIBTPALIUS IIYMOB, CKOJIB3SIIIEE CpeIHEee
21. BoisiBinenue u 00paboTKa aHOMAJIMI U IPOITYCKOB B IaHHBIX BPEMEHHBIX PSI0B
22. KanuOpoBKa JaTYMKOB: Ha3HAUE€HHUE, METO/IbI, KAIHOPOBOYHBIE KOI(D(DUITHESHTHI

23. PensiuroHHbIe 0a3bl JaHHBIX UL XPaHEHUS! MPOCTPAHCTBEHHBIX JaHHBIX: PostgreSQL +
PostGIS

24. Crnenuanu3upoBaHHbIE 0a3bl JAaHHBIX JIs1 BpeMeHHBIX psafoB: InfluxDB, na3znauenwue,
0COOEHHOCTH

25. npexcupoBaHue MPOCTPAHCTBEHHBIX TaHHBIX: R-tree, Ha3HaueHue

26. IlpoctpancTBeHHBIC 3ampockl B SQL: mouck oOBEKTOB B paauyce, INepeceucHue,
BXOXJICHUE

27. MeTagaHHbIE IPOCTPAHCTBEHHBIX JAHHBIX: COCTAB, CTAH/IaPThl, HA3HAYEHUE
28. DHeprod3pPeKTUBHOCTH B YCTPONCTBAX cOOpa JaHHBIX: PEKUMBI CHA, ITUKITBI pa0OThI
29. bpoxkepsr coobmennii (Kafka, RabbitMQ) 151 moTokoBoii 00pabOTKH JaHHBIX

30. MueprimanbHbie HABUTAIIMOHHBIE CUCTEMBI: TIPUHIIAI pa0OTHI, TOCTOMHCTBA, HEMOCTATKH

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANnYeCcKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. 3ompamkoB W. JI. BBemenue B TeoMH(POpPMAIMOHHBIE CHUCTEMBI M JAUCTAHIIMOHHOE
30HaUpOBaHKE: yueOHO-MeTonuueckoe nocodue / . JI. 3ompaukoB, H. B. I'mymkoBa. - Beenenue B
reonH(pOpMaIIMOHHbIE CUCTEMBI U TUCTAHIIMOHHOE 30HAupoBaHue - HoBocubupck: HoBocubupckmii
rocyIapCTBEHHBIN yHHBepcHUTeT, 2023. - 88 ¢. - 978-5-4437-1498-1. - Tekcr: snexrponHsiii // [IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/134567.html - Pexum goctyma: 1mo moamucke

2. llsetxkoB B.A. I'eomndopmarimonHble CHCTEMBl W TEXHOJOTWMHU: YuyeOHoe mocobue. / B.A.
[IBeTkoB. - MUUT'AuK, 1996. - 112 - TekcT: HENOCPEACTBEHHBIN.

3. Knouxko B. K. Maremarnueckue METOIbI MPOCTPAHCTBEHHO-BPEMEHHOM 00pabOTKH CHUTHAJIOB B
pazuo- M ONTHUKO-3JIEKTPOHHBIX cucTemax: moHorpadus / B. K. Knouxko. - Pszans: PI'PTY, 2020. -
164 c. - 978-5-6044961-7-6. - Tekcrt: snexkrponHsii // W3marenscTBo Jlawp: [caiit]. - URL:
https://e.lanbook.com/book/168290 - Pexxum noctymna: 1o moamnucke

4. beckup I1. I1. l'eonndopmanmonnsie cuctemsl u Texnonoruu / I1. I1. beckua, H. U. Kypakuna,
H. B. Opnosa. - I'eoundopmarimonnsie cucteMbl U TexHonoruu - Cankr-IlerepOypr: Poccuiickmii
TOCYIapCTBEHHBINA THApOMETeoposiorndeckuii yausepcuret, 2010. - 173 ¢. - 978-5-86813-267-4. -
Texct: anexrponnsiii / IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/17902.html -
Pexxum goctyna: mo noanucke

5. JloeoB JI. A. I'eomndopmannonnsie cucteMbl: yueOHoe mocooue / J[. A. Jlomor, A. M.
Uepnpix. - ['eonndopmarmonnsie cuctembl - MockBa: Poccuiickast akagemus mpaBocyaus, 2012. -
192 c. - 2227-8397. - Tekcr: onexrtponnsiii // IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/14482.html - Pexxum nocryna: mo moamucke
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6. CoBpeMeHHbIE aITOPUTMbI 00pa0OTKH MPOCTPAHCTBEHHO-BPEMEHHBIX CUTHAJIOB B CETSIX CBSI3U:
yueonoe nocobue / B. I1. denocos, A. M. [Mununenxko, C. B. Kyuepsienko, A. B. Jlomakuna, A. A.
Jlermn; mnox pemakumeir B. II. ®emocoBa. - CoBpeMEHHBIE aIrOPUTMbI  00PaOOTKU
MPOCTPAHCTBEHHO-BPEMEHHBIX CUTHAJIOB B CETAX CBsI3U - PoctoB-Ha-JloHy, Taranpor: M3narenscTBO
HOxHoro ¢enepansHoro ynusepeutera, 2019. - 98 c. - 978-5-9275-3210-0. - Tekct: 3neKTpOHHBIH //
IPR SMART: [caiiT]. - URL: https://www.iprbookshop.ru/95822.html - Pexum noctyma: mo
MOJIUCKE

Jlononnumenvuas rumepamypa

1. A6pamoB I. B. IlpoexTnpoBanue HH(POPMAIMOHHBIX cHcTeM: yuyebHoe mocobue / I. B.
Abpamos, U. E. Mensenxosa, JI. A. Kopo6osa; nox penakiueii M. A. ABuuHOB. - [IpoexTupoBanue
MH(POPMALIMOHHBIX cUCTeM - Boponex: BopoHexckuil rocynapcTBeHHBIH YHUBEPCUTET HHKEHEPHBIX
texHonoruid, 2012. - 172 c. - 978-5-89448-953-7. - Tekcrt: snexrponusiii / [PR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/70816.html - Pexum moctyma: mo moamucke

2. lerkoB B.fJ. HWuHbOpManmoHHO - W3MEPUTEIBHBIE CHCTEMbl H TEXHOJOTHH B
reonHopmaruke: Monorpadpus. / B.S. ILleerkoB. - MAKC - IIPECC, 2016. - 96 -
978-5-317-05220-1. - TekcT: HENOCPEACTBEHHBII.

3. Jlro6bumoB A. B. AspokocMudeckre METOAbI U TCOMH(POPMAIIMOHHBIE CUCTEMBI B JIECOBEICHHH,
JIECOBOJICTBE, JIECOYCTPOMCTBE W JIECHOM TaKcalMHh. AHIIO-PYCCKHUM CIIOBaph CIHELHUAIbHBIX TEp:
yuebHoe nmocobue / A. B. Jlrobumos, A. B. I'ps3pkun, A. A. CenuBanoB. - Cankr-IletepOypr: Jlans,
2022. - 376 c. - 978-5-8114-3544-9. - Tekcr: snexrponnsiii / U3narensctBo Jlans: [caiiT]. - URL:
https://e.lanbook.com/book/206654 - Pexxum noctyna: 1o Mmoamnucke

4. T'acmapuan M. C. MHbOpManMOHHBIE CUCTEMBl M TEXHOJIOTHH: ydeOHOoe mocodue / M. C.
l'acmapuan, I'. H. JIuxauesa. - MHGOpManMOHHBIE CUCTEMBI M TEXHOJIOTUH - MockBa: EBpasuiickuit
OTKpBITEIN UHCTUTYT, 2011. - 370 c. - 978-5-374-00192-1. - Tekcr: snexkrponusiii / [IPR SMART:
[caiiT]. - URL: https://www.iprbookshop.ru/10680.html - Pexxum moctyma: mo moamnucke

5. T'motko A. B. ba3el maHHBIX W reomH(GOPMAIIMOHHBIE TEXHOJOTHU B BOJHOM XO3SHCTBE:

y4yeOHO-MeTomuueckoe mocobue / A. B. Imotrko. - basel maHHBIX ©W TeoMH(OpPMAITMOHHBIC
TEXHOJOTMM B BOJHOM Xxo3siictBe - Mocka: MUCU-MI'CY, BBC ACB, 2023. - 47 c. -
978-5-7264-3338-7. -  Tekct: onektponnwiii // IPR  SMART: [caiir]. - URL:

https://www.iprbookshop.ru/142171.html - Pexxum nocTyma: 1mo moamnucke

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
1. https://student2.consultant.ru/cgi/online.cgi - [IpaBoBoii Cepep Koncynsrantllitoc

Pecypcor « Unmeprem»
1. https://intuit.ru/ - OnexTponnas o6pazosarenbHas cpena "MHTYUT"
2. https://znanium.ru/ - SnekTpoHHO-OMOMMOTEYHast cucTema "Znanium"
3. https://e.lanbook.com/ - DnexrponHas 6ubnroreyHas cuctema "Jlanp"
4. https://www.elibrary.ru/ - HOb eLIBRARY

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

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

1. ArcGIS;
2. QGIS;
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Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHCS eXHCEHEOCTbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
Mapkepnas gocka - 1 mr.
MoHo010K - 96 mT.
[IpoekTtop - 7 wT.
ABromaru3upoBaHHoe padouee mecto (APM) - 15 mT.
[TmoTTep - 1 T
Cxanep - | mr.

VYuebHas aymuTopus
LED-3kpan - 1 mr.
ABromaru3upoBaHHoe padouee mecto (APM) - 1 mT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMmocrosiTennbHasi paboTa CTYIEHTOB OIMCBIBACTCA U PETYIUPYETCS  METOAWYECKUMU
PEKOMEHAAIMSIMH I10 TUCHUTUIMHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPEe3eHTalldii, BHAECO- M ayguoMarepuajioB B  AJIECKTPOHHOU
nHpopmarmornHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 UHBAJIUAOB U JIUI] C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()U3NIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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