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1. Mecto mqucuumiunsel B ctpykrype OITOIT — otHocuTes k BapuatuBHoi yactu OIIOIL, siBisieTcs AMCUUIUIMHON 1O BBIOODY.

2. Bxonmubie TpeOOBaHUS Ui OCBOCHHS IUCIMIUIMHBI, TPEIBAPUTEIBHBIC YCIOBHS: Oa3vpyeTcss Ha 3HAHMUAX IO JUCHUIUIMHAM «TOTOrpadusy,
«kapTorpadus», «<OCHOBBI TCOMH(POPMATHKNY, «aIPOKOCMUIECKHAE METOIbI reorpapuuecKuX UCCICJOBAHUNY.

3. Ilnanupyembie pe3ynbTaThl 00YUSHHS IO NUCIHUILINHE, COOTHECEHHBIE ¢ TPEOYEeMBIMU KOMIIETEHITUSIMH BBIITYCKHUKOB

KomnereHuu BbINYCKHUKOB
(xoabI)

HNuaukarTopsl (Moka3areyn)
JOCTHKEHHMsI KOMIeTeH i

H.nalmpyeMLle pe3yJjbTaThbl Oﬁy‘leHI/lﬂ 0o JUCHUIIJIHHE, CONIPSHKEHHBIE C
KOMIICTCHIIUAMHA

MIIK-2 (popmupyemes wacmuuno)
Brnageer TeopeTmuecKMMHU 3HAHUSMH
U METOJIaMH W3y4YeHUS TIOTOKOB
BEIIIECTBA, PHEPTrUM M WH(OPMAIUHU B
nangmadTe, METOIaMU
MIPOCTPAHCTBEHHOTO aHanmsa,
MOJETUPOBAHUS MIPOIIECCOB U
CTPYKTYpHl JaHmamadTa M CHOCOOCH
MPUMEHSTh UX Ha MPaKTUKE.

MIIK-2.1.Hcnons3yer
TEOPETUICCKHE 3HAHHS
METO/IbI H3yYCHHS TTIOTOKOB
BEIECTBA, SHEPTUU U
nHpopManuu B JTaHamadTe,
METO/IbI MPOCTPAHCTBEHHOTO
aHaJIM3a, MOJICTIUPOBAHUS
MIPOLIECCOB U CTPYKTYPhI
nasamadTa u crocooeH
NPUMEHSITh UX HA MIPAKTUKE.

3namsb: COBpeMEHHBIC TTOJIX0JIBI K pab0OTe C MPOCTPAHCTBEHHBIMH JTAHHBIMH,
OCHOBBI TPOTpaMMHUpPOBaHMs Ha s3bike Python, a Ttaxxke BO3MOXKXKHOCTH
reonH(OPMAIIMOHHOTO  MPOTPAMMHOTO  OOECHEeYeHHs]  JUIl  PEIICHHS
byHIaMEHTAIBHBIX W TPHUKIAAHBIX 337ad B cdepe mnpodeccHoHaTbHON
NeSITeTbHOCTH;

Ymems: hopmanuzoBate 3amaun pabOTHI ¢ MPOCTPAHCTBEHHBIMU TAHHBIMH U
1OIOMPATh ONTUMAIIEHBIC TEXHOJIOTHU UX PEIICHNUS;

Bnaoems: HaBpIKaMy TPOTPAMMHUPOBAHUS ISl PEIICHHSI TPUBUAIBHBIX 33129
NPOCTPAHCTBEHHOTO aHallM3a, OCHOBHBIMH IPOTPaMMHBIMHU CpEJICTBAMH, B
TOM YHCJIE OTKPBITBIMH, ISl PEHICHUS] KOMITJICKCHBIX 3a/1a4.

4. O6beM aucHUILIHHBI 3 3auéTHble eauuuilpl (108 vacoB), B Tom uucie 54 akaJeMHUYECKHX Yaca Ha KOHTaKTHYIO paboTy oOyuaromuxcs (18 wacos
JeKknui, 36 4acoB CEMUHAPORB) C MpernoaaBaresieM, 54 akaJeMUIeCKUX YaCOB Ha CAMOCTOSITEIbHYIO pabOTy 00yUYaroIuXCsl.

5. ®opmar o0yveHHs He MPEAIOoJIaracT IESKTPOHHOTO OOYUCHHS U MCIIOIb30BaHMS JUCTAHIIMOHHBIX 00pa30BaTE/IbHBIX TEXHOJIOTHH (38 HCKITIOYCHHUEM
(hopc-MaKOPHBIX 0OOCTOSATEILCTB — MAHACMHH | T.I1.).




6. CoaepxaHue AUCIUIUIMHBI, CTPYKTYPHPOBAHHOE IO TemaM (pa3jeiiaM) ¢ yKa3aHHEeM OTBEICHHOTO Ha HUX KOJIMYECTBA AKAJACMHUYECKUX WIU
ACTPOHOMHUYECKUX YaCOB M BUBI YUCOHBIX 3aHITHI

HaunmeHnoBanume M Kparkoe  colep:xxanue | Becero B ToM uncne
pa3aesioB ¥ TeM JUCHUILIHHBI, (4ace) KonrakTHas paGora CamocrosiTesibHas padoTa
(paGora BO B3auUMO/1eliCTBHH € o0yyaromerocs
®dopMa NPOMEXKYTOUHOH  aTTeCTAlMH MO npenojaaBaTteJieM) Buowvi camocmoamenwvnoii pabomeui,
AUCHUTLINHE Buowvl konmaxmmnoii pabomul, yacer™ uacwl
2 Bcero | BremmosiHenue | Beero
o g . E E 5 IPaKTHYIECKH
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Tema 1. Beeneuune 3 1 2 3 0 0
Tema 2. OCHOBBI s3bIKa MNPOTPAMMUPOBAHUS
14 3 6 9 5 5
Python
Tema 3. OCHOBBI CETEBOIO aHANN3a 9 2 4 6 3 3
Tewma 4. Tlonck myTu HaMMEHbIIEW CTOUMOCTH 9 5 4 6 3 3
Tema 5. T'eHepanuzanus MOPOCTPAHCTBEHHBIX 9 2 4 6 3 3
JAHHBIX
Tema 6. OCHOBBI IPOCTPAHCTBEHHOW CTATUCTUKH 9 5 4 6 3 3
Tema 7. MopdomeTprueckuid U TUIPOTOTHUECKUN 9 5 4 5 3 3
aHanu3 NUQPPOBBIX MOJCIICH penbeda
Tema 8. UnnekcHbie n3o0pakenus Ha ocHoBe J[/13 9 2 4 6 3 3
Tema 9. Kiaccudukauus, cerMeHTauuss U 9 2 4 5 3 3
MarnHHoe oOyuyenue JI/13
[IpomexyrouHas arrecTanus — 3K3aMeH 28 Yemmuuwuii sxkzamen 28
Htoro 108 54 54




Coaepikanue JieKIMii, CCMHHAPOB
Conepxanue JeKuuit

Tema 1. BBenenue. OCHOBHbIE NOHSTHUSI Te€OMHPOpMATUKU. Mojenu u Tunbl JaHHBIX, TUnbl reomeTrpun, WKT. IlpencraBienus AaHHBIX.
@®opmarel maHHbIX. Onepanuy ¢ BEKTOPHBIMH OOBEKTaMH: oBepiiel, Oydepusanms, omepamum Onuzoctn. Omnepanmuu ¢ pacTpOBBIMH JaHHBIMU:
30HaJbHAsl CTaTUCTHKA, (POKAJIbHAS CTATHCTHKA, JIOKAJIbHAsl CTATUCTHUKA, KAaJbKYJIATOP pacTpOB. DJIEMEHThl MaTEMaTHUYECKONH OCHOBBI: I'€0/1€31YECKUE
CHUCTEMbl KOOPAMHAT, UX MapaMeTpbl U (JOPMBI NMPEACTaBICHUS, CIIPOCLIUPOBAHHBIE CUCTEMbI KOOPAUHAT. THUMBI MPOEKIUI 0 UCKAXKEHUIM U popMme
BCIIOMOTaTeNbHON MoBepXHOCTH. [lapameTpsl mpoekuuid: Hayajao KOOpAMHAT, CABUI Hadaja KOOPAMHAT, OCEBble MEpPUAMAHBI U CTaHAAPTHBIE
napajuienu. MecTHble CUCTEMBbl KOOPIUHAT.

Tema 2. OcHoBbl s3blka mnporpammupoBanusi Python. Wutepdeiic wuntepmperatopa. CuHTakcuc s3bika. [lOHATHE TEPEMEHHOIN.
Apudmernueckue onepanuu B KOMaHTHOW cTpoke. THMBI TaHHBIX: TEKCT, LIE€Jble YMCIa, Yucia C IulaBaromieid Toukoil. CHUCKU: METOAbl CIIHCKOB.
CrnoBapu: mertonpl crnoBapeit. Koprexu. Ilonstre o ¢yHKIuu: mapameTpsl oOs3aTeNbHBIE W HeoOs3aTelnbHBbIC, BO3BpaT 3HaueHUW. OCHOBHBIC
cTaHgapTHBIC OuOnmoreku: 0S, math, random, time. Hamucanue nporpamMm. PaboTa ¢ wHTEpripeTaTopoM depe3 komanauyo ctpoky QGIS. Hamucanue
kona B QGIS juist BRITIOTHEHUS TIOCIIeIOBATSIILHOCTH JiciicTBUi. CunThiBaHue reoMeTpun 00bekToB B QGIS.

Tema 3. OcHOBBI ceTeBOro aHajau3a. AOCTpakTHbIE, MPOCTPAHCTBEHHbIE U reorpaduueckue cetd. Buapl reorpaduyeckux cereil. OCHOBBI
Teopuu rpadoB: sreMeHTsl rpada, Buibl rpagoB. OpueHTHpOBaHHBIE U HEOpHUEHTHpOBaHHbIE Ipadbl. [luknnueckue u aenaputHeie ceTH. [lokazaTenu
Ha rpadax. [TonsTue o neHTpanbHOCTU. L{eHTpaTbHOCTH MO CTENEHU, LIEHTPAIBHOCTD MO MPOMEXYTOUHOCTU. COOTHOLIEHHE MEXTYy HEHTPaIbHOCTHIO
U pealbHBIMU TI0Ka3aTeISIMUA CETH. AKKYMYJISIIHS B OPUEHTHPOBAHHBIX Tpadax u crocodsl e€ pacuéra. Mcmonp3oBanue 6ubamoTekun NetworkX mus
paboThl ¢ TpadpamMu: UTEHHE TaHHBIX, J0OABIICHUE DIIEMEHTOB, pacuET MmoKa3aresei.

Tema 4. Ilonck nyru HaumMmeHblueid crommoctu. [lonstue o perymsapuom rpade. Ctommocth mnepemenieHus. [lpaBuna cocencTBa Ha
perynspHoMm rpade. AITOpUTMBI MMOUCKA MyTH HauMeHblIel croumoctu. [loBepxHOCTh cTOMMOCTH. M30TpOnHbBIE W aHU3O0TPOIHBIE MOBEPXHOCTH.
CriocoOsl yuéra aHn30Tponuu. MeTo1 aHAIMTUYECKUX HepapXuil mpu oueHke (hakTopoB. [Iprumepsl MprUMeHEeHHsI METOIbI A7l peICHUS MPaKTUYECK UX
3amau. CoOBEpUICHCTBOBAHUS METOJA: MOMCK MOCTOB U TOHHEJNEH, MOCTPOEHHE SKOHOMHUYECKOIO KOPHAOpPA, CriakKMBaHHME MaplipyTa, pelieHue
Y4aCTKOB HEOJHO3HAYHOCTH.

Tema 5. I'enepanu3anus npocTpancTBeHHbIX JaHHBIX. [lonsTue renepanuzanuu. [Ipuémel renepanuzanuu no K.A. CanumieBy. CoBpeMeHHOE
MpeJCTaBJIeHHe O TMpHeMax TreHepanuzanuu. (CxeMmarusauus: CTEHOKapThl, aHamopdo3bl. [eHepanuszalysi MHOXKECTB TOUYEYHBIX OOBEKTOB.
Tpuanrynsaius [enone u aumarpamma Boponoro. 3akon Tomdepa. Anroputvsr kinactepusanuu: K-cpemnnux, ISODATA. PaiionupoBanue.
I'enepanuzanus JIMHUNA W TOJUTOHOB: YIPOIIEHHE U criiaxkuBaHue. ['eHepanuzanus pactpoB. llepeanckperusanus u unrepnoisnus. [loctpoenue
nupaMu. ArperupoBanue JaHHbIX. [IpoOiema u3Mensemoii Teppuropuansroi eauauipl (MAUP).

Tema 6. OCHOBBI NPOCTPAHCTBEHHOM CTATUCTUKM. OCHOBBI re0CTaTUCTHKHU. CTallMOHAPHOCTD U 3proAUYHOCTh. IIpocToit KpuruHr. OObIYHBIN
kpuruHr. KoBapuaiuss ¥ BapuorpaMma. YHUBEpCalbHbIM KpuUrHHT. Bunael Bapuorpamm. IIpocTpaHcTBeHHass 3aBUCUMOCTb M HPOCTPAHCTBEHHAsS
rereporeHHocTb. JIunelHas perpeccusa. IIpoctpancTBeHHas perpeccusa. Octatku perpeccuu. [IpoctpancTBeHHble Beca. IIpocTpaHcTBeHHas
aBTOKOppensauus. Onenka ojnHopogHocTH. Munekc Mopana. Uunexc I'etuc-Opa. IlpoctpancTtBeHHas aBToperpeccus. I'eorpaduuecku B3BelIeHHas
perpeccus.



Tema 7. MopdomeTrpuyeckuii U ruaposjorudyeckuii anaau3 uudpoBbIx Moaesei peiaseda. L{ubposeie Momenn penbeda: UCTOUYHUKH H
BuAbl. [IponsBoansie moBepxHoctu oT [IMP. Yriel HaknoHa, sKkcno3uuuu CKIOHOB. KpHBH3HBI NOBEpXHOCTU. BepTHKanbHas W rOpU3OHTAIbHAS
pacuieHeHHOCTh. BrisBienue ¢opMm penbeda. IpO3HOHHBIM MOTCHIHMAT CKIOHOB. OIEHKAa OTKPBITOCTH HEOOCBOJa. OCHOBBI THIPOJIOTHYECKOTO
ananmu3a LIMP: nanpaBieHue Toka U akKyMyJsius, ocTpoeHne peunoit cetu. Mongens RUSLE.

Tema 8. UnnexcHble n3o0paxennss Ha ocHoBe /I/[3. VicToUHMKY JaHHBIX TUCTAHIIMOHHOTO 30HANPOBaHM. ATMOC(hEpHas, paAuoMeTpHIecKas
U reoMerpuyeckas koppeknus. Kareropun cauvkoB Landsat. BereraiuoHHbie HHACKCH M X Bapualuu. MHAEKCH, CKOPPEKTHPOBAHHBIC 32 BIMSHUC
nmouBsl M armocepsl. Mupekcsl rapu. OcoOEHHOCTH OTpakeHHs H3Iy4eHUs B HHQpakpacHOM nuana3zoHe. IlouBenHble uHAEkchl. I[Ipoune
TeMaTU4ecKHe MHACKCH. PajnoiokalnoHHas chbeMKa: 0COOEHHOCTH U mapameTpsl. Mcnonp3oBaHue n300pakeHNUi B pa3HbIX JMana30Hax pagudoBOJIH.
BepTukanbHasi, ropu30HTaJIbHASA U KPOCC-TIOJIIPU3ALIUS.

Tema 9. Kuaccupukanusi, cerMeHtauuss M MamuHHoe oOyuyenue JI/I3. Ilomsatne o cnekTpasibHOM mpoctpaHcTBe. Kitactepuzanus wu
kjaccugukanus ¢ ooyuenuem. Coznanue o0yqaromux BeIOOpok. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3 n3o0paxenuil. CermenTanus. CriekTpaiabHas U
npocTpaHcTBeHHass Onu3octh. OcHoBBI paboThl B Google Earth Engine. CunTakcuc s3pika mporpammupoBanust Javascript. OreHka TOYHOCTH
CerMeHTaluu. MeTpuku MalmuHHOTO 00y4yeHus. [loHsATHe 0 HEMPOHHBIX CETAX U TITyOOKOM O0yUYEHHH.

IInan nposedenus cemunapos
1. OO6cyxaeHne TEOPETUIECKUX OCHOB IIPOMICHHOTO Ha JICKIIMU MaTepHasa
2. OOcyxaeHue U MOCTAaHOBKA 3314l ITPAKTUIECKON PabOTHI
3. HM3ydeHue HCXOIHBIX JaHHBIX U TAPAMETPOB
4. OOcyXJIeHHEe aNTOopUTMa PEIICHUS 3aa9n
5. Bp100p nmporpaMMHOTO 0O€CIICUEHUS U peaTr3aIus

7. ®OH OLIEHOYHBIX CPEICTB VISl OLEHUBAHUSA Pe3yJbTATOB 00y4YeHHs 10 IUCHUIJINHE (MOLYJII0):

Tekyimas arrectauusi. Y CTHBIA OIIPOC MO IPOKIECHHBIM TEMaM

Tpumepnylii nepeuens npakmuyeckux pabom no OUCYUnIuHe
Perienue 3a1a4 1o aBTOMaTH3aIMK pacyEéTOB C IIOMOIIBIO s3bika Python;
Harncanue koza Python mist aBToMaTH3aiuuy BeIOHEHHS 331aHust U3 Kypca « OCHOBBI T€OMH(DOPMATHKIY;
[ToAroToBKa MOJIEITH PEUHOM CETH M PacUET aKKyMYJISIIMH SKOJIOTHYECKOI HArpy3KH Ha CeTh ¢ OMOIIbI0 OnbmroTekn NetworkX;
[TonroToBKa MOBEPXHOCTH CTOMMOCTH U TIOMCK ITyTH HAMMEHBIIIEH CTOMMOCTH /ISl CTPOUTENHCTBA JKENE3HON JIOPOTH;
I'enepanuzanus 1 arperupoBaHue TOYEYHbIX JaHHBIX, MAUP;
Kpurusr nmo TouyeyHbIM JaHHBIM. V3yueHne BaprorpaMM;
I'eorpaduuecku B3BelIeHHAs perpeccusi Ha OCHOBE MepeyHs JaHImadTHBIX (GaKTOPOB IS OLEHKH paclpeeNieHHs TTOKa3aTes;
[Tpumenenune monenn RUSLE;

N A~WNE



9. AsromarH3alys BBIZCICHNS rapeii Ha ompe/eeHHyIo TeppuTopuio B cperae Google Earth Engine;
10. ABromatu3upoBanHoe netmppuposanue B cpene Google Earth Engine.

Ipumepnulii nepeuernv 60npocoes O IK3ameHa

1.  Crpykrypsl qaHHBIX B si3bike Python. 11X ocoOeHHOCTH, CBOMCTBA M METO/IBI;
2.  Dnementsl MaTematnueckoit ocHoBbsl B ['IC. Tlpencrasnenue B Buge WKT;
3. IlepenpoeumpoBanne nanusix B [ YIC. [TapameTpsr nepexona;

4. Ormpenenenue, BUbI U CBOICTBa rpados;

5.  Bugsl reorpaduueckux ceTei: UX CBONCTBA U OTINYUS;

6. CereBoii aHaIN3: OCHOBHBIC TIOKa3aTelu rpada;

7.  LleHTpaJabHOCTH B CETEBOM aHAJIM3E;

8.  Pacuér akkyMyJIuy B alIUKJIIMYECKOM OPUEHTHPOBAHHOM Tpade;

9. Tlouck myTH HAaMMEHbBIIIEH CTOUMOCTH: OCHOBHBIC IIOHSATHS;

10. Meromasl cO3AaHUS MOBEPXHOCTH CTOUMOCTH;

11. CoBepieHCTBOBAaHUE AITOPUTMA MTOMCKA MTYTH HAUMEHBIIEH CTOUMOCTH;
12. HWunexcHble n300pakeHUs ISl BBISIBICHUS Tapei;

13. BereranuoHsble ¥ HOYBECHHLIC HHIECKCHI,

14. MamuHHOE 00yYeHHE MPU KIACCU(PUKAIIMH KOCMUYECKUX CHUMKOB;

15. Bwuapl cermMeHTanuyM KOCMHYECKHX N300pakKeHUH U €€ ImapaMeTphl;

16. OcrtaroyHasi MIOBEPXHOCTH B reorpapuuecky B3BEIICHHOM perpeccui;

17. TlpocTtpaHcTBEHHAsi aBTOKOPPEISALUS U CIOCOOBI €€ OLIEHKH;

18. Pacuér BepTUKAIBHON U TOPU3OHTAILHON pacuneHEHHOCTH TI0 [[MP;

19. Tmaponormyeckuii ananus [[MP;

20. Meropl reHepanu3aluy TUHUH.

IIxama v KpUTEPHUHU OLEHUBAHMS

IIpomexyTouHas aTTecTAlMS 110 UTOTAM OCBOCHHS AUCHUIUINHBI — 9K3ameH (B YCTHOH dopme).

Onenka PO n HeynoBiieTBOPpUTEJIBHO |  YI0BJIE€TBOPUTEILHO Xopowo OTtian4no
COOTBETCTBYIOLINE BUBI
OILICHOYHBIX CPEJICTB
3HaHus (BuUObI  OYeHOUHbIX OtcyrcTBUE 3HAaHUN @®parmeHTapHbIEe 3HAHUS O6m1ue, HO He CdopmupoBaHHbIe
cpeocme:  yCmHBl  ONpoc, CTPYKTYpUPOBAHHBIE CUCTEMAaTUUYECKUE 3HAHUS




mecmbi) 3HAHUS

YMmeHnuss (6uovt OyeHOUHBIX OrtcyrcTBUE yMEHUH B uenom ycnemnoe, HO B uenom ycneninoe, HO Ycenemnoe u
cpeocma: npakmuyecKue HE CUCTEMAaTUYECKOe coJieprKallee OT/ENIbHbIE CHUCTEMAaTUYECKOE YMEHUE
KOHMPObHblE 3A0aHUsL) yMEHHE npoOebl yMEHUE

(moryckaeT HETOYHOCTH

HENPUHIIUITNATBHOTO

XapaxkTepa)
HaBbikn (Baagenusi, onbIT | OTCYyTCTBHE HaBBIKOB Hannune otnenbHbIX B uenowm, chopmupoBannbie | ChopmupoBaHHbIE HABBIKU
AeATeJIbHOCTH)(8U0bl HAaBBIKOB HaBBIKU (BJIAJICHUS), HO (BageHus), IpUMEHsIEMble
OYEHOUHBIX cpeocms: UCTIOJIb3yEMbIE HE B IIpU pelIeHNH 3a1a4
npakmuyeckue KOHMPONbHbLE aKTUBHOM (opMme

3a0aHus1)

8. PecypcHoe oGecnieueHue:

OcHnognas numepamypa:

1. Jlypee U. K., CamconoB T. E. OcHoBbl reonndopmatuku. — ['eorpadudaeckuii pakynpter MI'Y Mocksa, 2016. — 200 c.

2. Jlypee U. K. I'eoundopmarnmonHoe kaprorpadupoBanue. Metonasl reomHPOpMaTHKH U HUPPOBOH 00pabOTKM KOCMHUYECKUX CHHMKOB. —
Kuawmxnbiii tom YHuepcuter Mocksa, 2016. — 424 c.

Jlononnumenvnas numepamypa:

1. JewmssnoB B.B., CaBenbeBa E.A. ['eoctatuctuka Teopus u npakTtuka / nox pen. P.B. Apyrionsna; Ma-T npobiem 6e301acHOro pa3BUTHs aTOMHOU
sHepretuku PAHM.: Mocksa, "Hayka", 2010 r. - 327 ctp.

2. Ko3znos /JI.H. [ludposoe kaprorpadupoBanue NpupoIHbIX U MPUPOTHO-aHTPOIIOTEHHBIX F€OCUCTEM U UX KoMroHeHToB // «[Ipupoaa u oOmiectso:
B3TJIs1] U3 npouwioro B Oyaymiee. Marepuansl XVII nayunoii kondepeniuu Monoabix reorpados Cubupu u lansnero Boctoka (Upkyrck, 11-16
anpens 2011 r.). — Upkyrck: uznarensctBo uHctutyTa reorpaduu uM. B.b. Couasst CO PAH, 2011. — 236 C.

3. Hogaxkosckuii b.A., IIpaconosa A.H., Ilpaconos C.B. Lludposas kaprorpadus: nudpoBsle MOAETH U AIEKTPOHHbIE KapThl. — M.: u3n-so MI'Y,
2000. — 116c.

4. Shekhar S., Xiong H., Zhou X. (Eds.) Encyclopedia of GIS, 2nd ed. 2017, LIV, 2507 p. 1054 illus., 507 illus. in color. In 3 volumes.

L4 HepequL JIMOCH3UOHHOT'O IPOTPaMMHOTIO obecneueHus




o He tpebyercsa
e He nuIeH3MOHHOE IPOTPAMMHOE 00ECIICUCHHE
e T'UC-naker QGIS Bepcuu He crapmre 3.10
e T['UC-naker SAGA GIS Bepcuu He crapire 7.0.0
e lHurerpupoBanHas cpena paspaborku PyCharm Community Edition Bepcuu He crapie 2016
e bpaysep Google Chrome

e [lepeuenp nmpodeccroHaNbHBIX 0a3 TaHHBIX U HTHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM

- CnpaBouHbIi pecypc as paspabotunkoB B cpene Google Earth Engine: https://developers.google.com/earth-engine

- CopaBouHbIii pecype U mozepskka nosbs3osareneit QGIS: https://docs.qgis.org/2.18/ru/docs/user_manual/preamble/help_and_support.html
- Ocwnossl reonnpopmaruku: mpaktukym B QGIS: https://aentin.github.io/qgis-course/

- Hoxymenrarus 6udamorexku NetworkX mst Python: https://networkx.org/documentation/networkx-2.2/

e Onucanue MaTepuaIbHO-TEXHUIECKOMN Oa3bl
VYueOHas ayUTOpUs C MyJIbTUMEIUIHBIM [TPOEKTOPOM

9. SI3pIk penogaBaHus: PyCCKUI
10. IIpenoxaBatens (npenoaaBatenn): OTBETCTBEHHBIN 3a Kypc — KapnadeBckuit Anapeit MuxaitioBud, H.c. kKad. kaprorpadguu 1 reonH(GOPMaTHKH.

11. PazpaboTunku nmporpammel. KapnaueBckuit Anapeit MuxaiinoBud, H.c. kad). kaprorpadun u reOMHGOPMATHKH.


https://developers.google.com/earth-engine
https://docs.qgis.org/2.18/ru/docs/user_manual/preamble/help_and_support.html
https://aentin.github.io/qgis-course/
https://networkx.org/documentation/networkx-2.2/
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