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dopma odyuenus: OuHas



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

[MoaroroBka MarucTpoB, BIAACIONIUX TTyOOKHMMHU TEOPETHUSCKMMU 3HAHUSIMUA U TIPAKTUYECKUMHU
HaBBIKAMA B O00JIACTM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTMA Il KaueCTBEHHOTO
UCIOJIb30BAaHUSl JIaHHBIX TUCTAHIIMOHHOTO 30HAMPOBAaHMS 3eMJM U3 KOCMOCa B OIIEHKax
COCTOSIHUSI OKpYKaIoLlel cpelpl, aTMOC(hepsl, OKeaHa, NOACTUIIAIONIEH TOBEPXHOCTH, TPUPOJTHON
Cpefbl U TIOTO/IbL.

3anauv N3yyeHus TUCIUILIMHBL:

B03MOKHOCTbh MCIIOJIB30BaHUSA MOJyYEHHBIX HABBIKOB M 3HAHWM JJI BBIIIOJHEHUs HAy4YHOU U
yueOHOM paboThl, OCHOBBIBASICh HAa TEOPETHMUECKMX OCHOBAX M METOIUYECKUX TMPUHIIMIAX
noJTy4eHus: 00paOOTKH, MHTEPIIPETAlK U MPAKTHYECKOTO UCTojb3oBanus nagopmarmu UC3. A
TaKkKe TOJy4yaTh MPAKTUYECKME HABBIKM B O0OpaOOTKE W WHTEPHPETAld CITyTHUKOBOM
MH(pOPMaLIMKU Pa3JIMYHOrO BUJA.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

JIMCIUIUTMHA OTHOCUTCS K 0a30BOM YaCTH.

1.3. O6beM aUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThI

OO0mas TpyJoeMKOCTh JTUCIMIUTMHBI (MOAYJIsA) COCTaBiseT 6 3aueTHHIX(bie) equHuUIl(bl), 216
YJacoB.

Buanl 3agatuii Cemectp 1 Bcero yacos
OO11ast TpyI0EMKOCTb 216
AyJIUTOpHBIE 3aHATUA, B T.4. 119 119
Jlexionnsie (JIK) 51 51
[TpakTrueckue (ceMUHApPCKUE) 68 68
I13, C3)
Jlabopatopusie (JIP) 0 0
CamocrosiTesibHas paboTa 97 97
cryaenroB (CPC)
dopma IpoMeRyTOUHOU 3auer 0
aTTeCTalluu B CEMecTpe
KypcoBas padora (kypcoBoi
nipoekT) (KP, KIT)




2. [IepedyeHb IIAHHPYEMBIX Pe3yJIbTAaTOB 00yUYEeHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHON MPOrPaMMbl

[Tnanrpyemble pe3yJibTaThl OCBOCHHUsI 00pa30BATEILHON

[Inanupyemsle pe3ynbTaThl

IIPOrpaMMBbl 00y4eHus MO TUCLUILIMHE
Kon u WHauKaTOphl TOCTUAKEHUS JlecKpUnTOpBI: 3HAHUS, YMEHUS,
HalMEHOBaHUE KOMIIETeHLIMH, (POpMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JESATEIbHOCTH
KOMIIETEeHLUH PaMKax JUCLUILTUHBI
VYK-1 VK-1.1 3HaHue MeToAoB | 3HaTh: 3HaHME METOJOB yIPaBJICHUS
yIIpaBJIeHUS npoleccamy, | Imporeccamu, UCCIIEJOBAaHUS
VICCJIEIOBAHNS ONEpaLi. ornepanun
VK-1.2 VmeHuwe npuMeHATh B
IIPaKTUYECKOU OEATENIBHOCTA | YMeTh: YMeHue IpUMEHATh B
METO/bl YIPABJIEHUSA MpPOLIECCaMH, | MIPAKTUYECKOU AEATeIbHOCTU
CUCTEMHOI'O aHaIM3a U | METO/Ibl YNPABJIEHUS IPOLIECCAMH,
YICCIIEI0BaHNU S OTIEPALIA. CHCTEMHOI'O aHaJIM3a u
VK-1.3 BnageHue  crparerueil | McciegoBaHUs olepanyi
JEUCTBHSA C YIETOM
OrpaHUYEHUI, PUCKOB 1 BOBMOXKHBIX | Brnagets: Bianenuwe — crpareruei
[IOCJIEICTBUM. JOEUCTBUS C YIETOM
OrPaHUYEHUI, PUCKOB U BO3MOXKHBIX
[IOCJIEICTBAN
YK-2 VK-2.1 3pasua wu BiunageHud |3HaTth: 3HAHUA U BJIaJeHUI
METOAAMH YIIPABJIEHUS MPOEKTAMU. | METOJaMHU yIpaBJIEHUS IPOEKTaMU
VK-2.2 VMmeHue npumeHATr B
IPaKTUYECKOU OeATeIbBHOCTU | YMeTh: YMeHue NpUMEHATh B
METO/Ibl YIIPaBJIEHUS IPOEKTAMU U1l | IPAKTUYECKOU AeATeIbHOCTU
Pa3pabOTKK 1 pean3aliy IPOEKTOB | METO/Ibl yIpaBJIeHUs IPOSKTaMU TSI
B 00J1aCTH MPUPOA00OYCTPOICTBA M | pa3padOTKM U pean3alyy IPOSKTOB
BOJIOTIOJIb30BAHMSI. B 00J1aCTU TPUPOJOOOYCTPOUCTBA U
YK-2.3 Bianenue HaBBIKAMM | BOOOIIO/JIL30BAHUSA
COCTaBJICHUSA IU1aHa-rpaguka
pealu3auuM MpoekTa B uLeqoM M | Brnagers:  BrageHue — HaBblKamMu
IUIaHA-KOHTPOJIS €0 BHIIIOJIHEHHUS. COCTaBJICHUS 1U1aHa-rpaguka
peanu3aluy NpOeKTa B LEJIOM U
IUUIaHA-KOHTPOJIS €T0 BHIIIOJHEHUS
OIIK-2 OIIK-2.1 3Hanue METOIOB | 3HATh: 3HaHue METOJIOB
COBPEMEHHBIX COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH, | MH(OPMALMOHHBIX TEXHOJIOT A,
aHaJM3a u aHaIM3a u
ONTUMU3ALIU npu pelleHnH | ONTUMU3ALUU npu perieHun
HAay4YHbIX U HAyYHBIX U

MPAKTUYECKUX 3aJau.
OIIK-2.2 VYMeHue npuUMEHATb B

IMPAKTUYECCKHUX 3aJa4




MPaKTUYECKOU

JesITeIbHOCTU ~ 3HaHWE  METOJOB
COBPEMEHHBIX

MH(OPMAITMOHHBIX TEXHOJIOTUH,
aHanms3a u

ONTUMM3AIUN npu pelieHuu
HAYYHBIX U

NPaKTHYECKUX 3aJa4 B 00J1acTH
pUpoJ000yCTPOICTBA u
BOJIOTIOJIb30BaHUSI.

OIIK-2.3 Pemenne craHgapTHBIX
3a7a4 B 00J1aCTH

pUpoJ000yCTPOICTBA u
BOJIOITIO/Ib30BAHMS Ha

OCHOBE UH(POPMAITMOHHBIX
TEXHOJIOTUM.

YMerb: YMeHue npumeHATh B

MPaKTUYECKOU

JOesITeIbHOCTU ~ 3HaHWE  MEeTOJOB
COBPEMEHHBIX

MH(OPMaLIMOHHBIX TEXHOJIOT UM,
aHajM3a u

ONTUMU3AIUH npu pelieHuu
HAYYHBIX U

MPAaKTUYECKUX 3aJad B 00JacTH
IPUPOJ000YCTPOICTBA "
BOJIOMOJIb30BaHUS

Buagers: Pemenue craHmapTHbIX
337249 B 00J1aCTH
pUpoJ000yCTpOIiCTBA u
BOJIONOJIb30BAHUS HA

OCHOBE MH(POPMALIMOHHBIX
TEXHOJIOTUI

3. Conep:xanune qUCHUILIAHBI

3.1. Pa3zgeJnl JUCHUILINHELI 1 BUABLI 3aHATHA

3.1 CTpykTypa AUCHMILIMHBI i1 0UYHOH (hopMBbI 00yUeHUsI

Mopyns | Homep |[HaumeHnoBanue Temsl pazaena Bcero | Aymutopnsl | C
pasnena paszena 4yacoB | e 3aHATHA P
C
JU |11 | JI
K |3 [P
(C
3)
1 1.1 WNnpopmanmon WNndopmanus u 42 10 (14 | O |18
HbIE U MH(OpMaIMOHHbIE
KOMIIbIOTEpHbIE TEXHOJIOTUU
TEXHOJIOTUH B CoBpeMeHHbIe
pUpPOI000YCT KOMIIBIOTEPHBIE
POWCTBE U BOJ TEXHOJIOTUU B
OTIOJIb30BAaHUM | MPUPOJOOO0YCTPOCTBE U
BOJIONOJIb30BAHUU
1.2 I'eonndopmarr Kiaccudukanus 43 10 (14 |0 |19
VIOHHBIE reoMH(pOpMalOHHBIX
CUCTEMBI cucrem. Mcropus
pa3BUTHSA
reorH(pOpMaIIMOHHbIX
cucreM Tursl
reoNpOCTPAHCTBEHHBIX




AaHHbIX. TexHonorus
cOopa 1 00paboTKH
reoNnpOCTPAHCTBEHHbIX
JAHHBIX
2 2.1 ['eomonenpon ["'eonosist u mgpoBbie 44 10 |14 |0 |20
aHue Mozeu pesbeda.
Metopl HHTEPHOJIALUU
IIOBEPXHOCTEN.
['eomoaenpoBanue ¢
UCIIOJIb30BAaHUEM
TPUAHTYJIAIIMOHHON
HEPETYJISIPHOU CeTU
AHaM3 OBEPXHOCTEN.
Crinaxusanue nugposou
Mozesu peiabeda
2.2 I'mpponoruuec 3agauun 45 11 |14 10 |20
KU aHaIn3 TUIPOJIOTMYECKOTO
pesibepa aHaiu3a pebeda.
Anropur™Msl pacuera
HarpaBJIeHUsI CTOKa
AJNTrOpUTMBI yJATIEHUS
JIOKAJIbHBIX TOHMKEHUH.
AnropurMsl pacuera
AKKyMYJISLIUH,
CEerMEHTalUM CTOKa U
BbIJIEJIEHUS BOJOCOOPHBIX
IIoIIaAen
23 I'no6anbHbIe I'no6anbHbie M pPOBbIE 42 10 |12 [0 |20
uugpoBbie MozeJu pesibeda
MOJIeNn
penbeda
Wroro 216 |51 |68 [0 |97
3.2. Conep:xkaHue pa3jaesoB JUCHUILIMHBI
3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNEe H 00beM B Yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 WNupopmanus Nudopmanus, O6beKTUBHAS 5
1 uH(popMaImo (nepBuyHas) uHpoOpManus,
HHbIE CyObekTuBHas (CeMaHTUYECKas,
TEXHOJIOTUM | CMbICJIOBasi, BTOpUYHAs) UH(MOpMAaILHs,

NudopmainivonHsle TEXHOIOTUH,
KomnbotepHble TEXHOIOTUH,




1.1

CoBpemMeHHbIE
KOMIIbIOTEpHbIE
TEXHOJIOTUHU B
MIPUPOI00OYCT
POIICTBE U BOJ
OI10JIb30BaHUU

Oo6naunsie Beruncienus (Cloud
Computing), bonbine nanusie (Big

Data), MamunHoe o0y4yeHue u

WCKYCCTBEHHBI MHTEJIEKT (Al),

Pacnpenienennsie cucremMsl yueta

nJaHHbIX (Biokueiin, blockchain
Nurepuer Bewen (Internet of things -
IoT), PacnipeiesieHHbIE BBIYMCIICHHUS,
Kub6ep6e3onacHocTs, Bupryanuzanus,
MoOUIBbHBII UHTEPHET U CITy THUKOBBIT
HUHTEPHET

1.2

Knaccudukanm
s1 reouHgopma
IIUOHHBIX
CHCTEM.
Hcropus
Pa3BUTHS TEOU
H(pOpMaLIMOHH
BIX CUCTEM

I'eonndopmanmonnas cucrema (I'NC),
Knaccudukanus I'MC o
APXUTEKTYPHOMY MPUHIIUITY
noctpoenusi, 3akpoitoie ['UC,
Otxkpsiteie ' C, Knaceudukammsa I'MC
10 TEPPUTOPUATBHOMY OXBaTy,
I'nmo6ansasie [MIC
CyokonTtrHeHTabHbIe [YIC,
HanmonanbHble (rocy1apcTBEHHBIE)
I'C, Pernonansnrie [ IC,
Cy6pernonansubie [ YIC, JlokanbHbie
I'NC, Cy6nokamsusie ['MC,
Kiaccugukanusa I'MC no npenmeTHon
o61acTi THMOPMAIIMOHHOTO
Mozenuposanus, I'oponckue I'MC,
[Tpuponooxpanusie ['UC, 'UC nns
MOHUTOPHHTA 3€MEJIbHbIX PECYPCOB,
I'C nnsg MOHUTOPUHTA BOJHBIX
pecypcos, ['eonornueckue ['MC,
Arpapubie 'MIC Jlecasie 'IC, TUC
IUIsl yIpaBJIeHUs IPUPOTHBIMU
oencreusmu, Knaccudukarmmsa 'MC o
(pyHKIIMOHATIBHBIM BO3MOKHOCTSIM
ITpoexT Kanajackoii
reonHgopManonHou cucremsl (CGIS),
cucrema SYMAP (Synagraphic
Mapping System), IIpoekT Landsat,
VIEWIT, Xerox PARC Map Viewer,
Google Maps u Google Earth,
OpenStreetMap

1.2

PaHCTBEHHBIX
JIaHHBIX.
TexHonorus
cbopa u

Turiel reornpoct

00pabdoTKH reo

PacrpoBas monens, BektopHas Mozessb,
PerynsapHo-sauencras monens,
KBagporomuueckas mogeins, Monens
HeperyJisspHou TpeyrosbHoii cetu (TIN)
VICTOYHMKM UCXOIHBIX JAHHBIX /IS
MIOJIyYEeHHU sl F€0IIPOCTPAaHCTBEHHON
uHpopmauuu, Beoa u pegakTupoBaHue

IMPOCTPAHCTBEH




HBIX JAHHBIX

nanHbiX, KoopavHaTHas reomeTpus,
CkaHupOBaHUE U TPACCUPOBKA TAHHBIX,
Pyunbie meTossl o poBbIBaHMS,
BBoj cymecTByonumx 1 poBbIX
(paitnos, Pyunoe ouungpoBbiBaHue Kapr,
[Mopnepxka Moaenei
MPOCTPAHCTBEHHBIX TaHHBIX, X paHEHUE
nanHbIx, [IpeoOpa3oBaHue cucreM
KOOpPAMHAT U TpaHCOpMaLIUs
KapTorpauyeckux npoeKLui,
PactpoBo-BeKTOpHBIE OTepaluy,
NsmepuresnbHbIe onepaiyy 1 orepayu
AQHAJIUTUYECKON (KOOPIMHATHOM)
reomeTpud, [TonMronaabHbie onepanu,
[TpocTpaHCTBEHHO-aHATUTUYECKHE
onepauuu. [IpocrpancTBeHHOE
MOJIETUPOBAHUE WU
reomojiespoBanue, Lludpposoe
MOJIeTUpOBaHue penbeda 1 aHau3
noBepxHocTel, BoiBoa ganueix B T'UC

2.1 ["eonosist u I'eonons, Hudgposas moaens pebeda
uugpoBbie (IMP), Ob6nako Touek, PactpoBas
MOJIe ! ceTka, TpuaHryJsMOHHbIE
penbeda. HeperysspHsle cetd (TIN), Meron
MeTtonp! ommkariero cocena (Nearest
VHTEPIOJIALUU Neighbor), Meton o6paTHbIX
MTOBEPXHOCTEN. B3BelleHHbIX paccTossHui (IDW),
I'eomopenupos [TonuHomuanbHast UHTEPHOJISALUS
aHVE C MCIOJIb3 (Polynomial), Uatepnionsims
OBaHMEM TpUAH cruiaiiHamu (Spline), Meton
TYJISIITUOHHON pamuabHBIX 0a3MCHBIX (DYHKITUT
HEPETyJISIPHOU (RBF), Kpurunr (Kriging), Tono B
CeTH pactp (Anroputm ANUDEM),
Huarpamma Boponoro, CpaBHeHune
MoOjIeJIel TPUAHTYJISIIIMOHHOM
HeperyJsipHoit cety TIN u pactpoBoi
cetoynon moaenu Grid
2.1 Anamus Pacuér paccrosiHus, riomany u oobema
noBepxHocTel. |no penvedy, M3omunuu, Yrion (Slope),
CrnaxuBaHue DKcno3uuus ckiIoHa (Aspect),
1 poBOn @®yHKUMSA OTMBIBKU pesibea
MOJIETTA (Hillshade), Berunciienue JTMHAN W 30HBI
penbeda Buaumoctu (Viewshed), CriaxuBanue

WK puabTpauus LM@poBbIX MOJEeH
pesbeda, PunbTpbl HU3KUX YaCTOT,
[Tpeo6pazoBanue Pypbe, BeiieT-

npeoOpa3zoBaHue, AIrOpUT™M

Crusencona-CyHs 1J14 CIIaKUBaHUAS




urgpoBoi MoaenH penbeda 1o
TOJIOKEHUSIM HOpMaJien

Radar Topography Mission), Monenb
ASTER GDEM (Advanced Spaceborne

Radiometer - Global DEM), Mogenn

Thermal Emission and Reflection

2.2 3aiauv ruapost DTanbl rTUIPOJOTHYECKOrO aHAIM3A.
OTMYECKOro aHanu3 HanpasieHus ctoka (Flow
a”am3a Direction). ynajgeHue JOKaJIbHbBIX
penbeda. noHvxenut (Fill Sinks). ananus
AJITOPUTMBI akkymyJisinuu ctoka (Flow
pacuera Accumulation), BblJie/ieHHE TIOTOKOB U
HaIpaBJICHUS CerMEeHTAIisI PEUHBbIX ceTel (Stream
CTOKa Definition and Stream Segmentation),
BbIjIeJIeHNE BOJIOCOOPHBIX IIOMIAIEH
(Catchment Grid Delineation).
AJNTOpUTMBI OTHOMEPHOT'O CTOKA
(Single Flow Direction, SFD) u
QJITOPUTMBI MHOTOMEPHOTO CTOKA
(Multiple Flow Direction, MFD),
Anropurm D8 (Deterministic Eight-
Neighbor), Anropurm Rho8 (Random
Eight-Neighbor), Anroputm LTD
(Least Transversal Deviation),
Anroputm Doo (Deterministic Infinity),
Anroputm KRA (Kinematic Routing
Algorithm), Anroputm MFD (Multiple
Flow Direction), Anroputm DEMON
(Digital Elevation Model Networks),
Anroputm FRho8 (Random Multiple
Flow)
2.2 Anroputmbl  |Anroput™ [xxeHcoHa-lomunro (Jenson- 5
yIaJaeHust Domingue, 1988), Anroputm
JIOKAJIbHBIX [Tnanmona-/lapOy, Anropurm Banra-
[IOHMKEHU. JIio, Beinenienne BogocOOpHBIX
ANTOpUTMBI iomaaen, AJIropuTM HUCXOISILETO
pacuera MOTOKA, AJITOPUTM BOCXOJISIIIIETO
AKKyMYJISILIMY, | MOTOKA, ITepaTUBHBIN U PEKYPCUBHBIN
CerMeHTaluu METO/Ib
CTOKa U
BBIJICJICHUS
BO/IOCOOPHBIX
rIomaaen
2.3 I'mobanbHbIe [TpenmyinecTBa ro0aIbHBIX MOJEIIEH 10
uudpoBbie penbeda, ['1odanbHas Mojeb
MOJIEIN GTOPO30 (Global 30 Arc-Second
penbeda Elevation), Mogens SRTM (Shuttle




AW3D-DEM (ALOS Advanced Land
Observing Satellite, World 3D - DEM),
Mopens WorldDEM (World Digital
Elevation Model) Moaens DTED2
(Digital Terrain Elevation Data),
ETOPOI1 (1 Arc-Minute Global Relief
Model), I'nobanbHas
rugporpagudeckas mogeabr MERIT
Hydro, I'no6anbhHast Mmozensb penbeda
HAND, I'no6anpHast 6a3a mMypUHbI PeK,
onpeaenieHHbIX ¢ Landsat (GRWL)

3.2.2. IlpakTHYecKHe 3aHATHS, COJdep KaHue H 00’beM B yacax

Mopyns | Homep Tema Conepxanue TpynoemMKocTh
paszena (B yacax)
1 1.1 CraTtuctueck JIMCKpeTHBIE Y HETIPEPBIBHBIE 14
ue cilyyaiiHble BenuuHbl, CpenHss
XapaKTEPUCTUK BeJMUYMHa, Pasmax Bapuanuu,
Y CJIyYarHBbIX Jucniepcus cilydailHOW BEJIMYMHBI,
BeanunH. Kopp Koapduumenr Bapuanuu. [lapras
eJISILIMOHHBIN KoppesAuusa. MHOXecTBeHHas
aHaJIn3 KOoppessauus
HPUPOIHBIX
IIPOLIECCOB
1.2 Perpeccuonnnl | JluneitHas perpeccusi, KO3 PUIIMEHT 14
U a”HaIu3 nerepmuHanuu, Henmuennas
perpeccusi, 5KCIOHEHLIMAIbHAs,
Jorapudmuyeckasi, CrerieHHas
(pynKLMM.
2 2.1 Anamms DJieMeHThH BpeMEHHOTro psna, Lemu 14
BPEMEHHBIX aHaJIM3a BPEMEHHBIX psAAoB, Tpenn,
pAIOB Iukmnaeckass komroHeHnTa, Ce30HHASA
KOMIIOHEHTA
22 Ouenka AnHanmi3 rpyObIX OIMOOK U3MEpPEeHNUH, 14
PE3YJIbTATOB 3K IIpoBepka BOCIPOU3BOAUMOCTH
CIIEpUMEHTAb V3MEPEHUI B CEPUU OIMbITOB 110
HBIX kpurepuo Koxpena, OnHodakTopHbId
UCCJIEIOBaHUN. AMCIIEPCUOHHBIN aHAINU3, METO]
JucriepcuoHHBI CHenexkopa
1 aHam3
2.3 Knacrepubiii DTaribl KJIACTEPHOIO aHAJIN3A, 12
aHaJIM3 EBKkmmaoBo paccrosinue, KBagpar

€BKJIMJIOBA paccTosiHUSA, JIMHeHoe
paccTosiHe (MaHX3TTEHCKOe




paccrosinue), OIMHOYHAs CBSA3b (METO/
omkariero cocena), IonHas cBS3b
(MeTon HauboJIee yAaeHHBIX COCenei).
Hep3BenenHoe nonapHoe cpeaHee.
B3BemieHHoe nonapHoe cpeaHee.

HenaporpaMmMbl

3.2.3. JlabopaTopHble 3aHATHSA, COJIEePKaHNe H 00beM B yacax

Mopyns | Homep

pasznena

Tema

Copepxanue

TpynoeMkocTb
(B acax)

3.3. Co,uepmamle MaTepuajJoB, BbIHOCHUMBIX HA CaAMOCTOATEJIbHOEC U3YyUY€HHUE

Monyns | Homep | CopepxaHue MaTepralioB, Buapl camocrositennbHON TpynoemMKocThb
pasnena BBIHOCUMOTO Ha AeSTeIbHOCTU (B yacax)
CaMOCTOSITEIbHOE
U3y4eHue
1 1.1 WNupopmanusa u CamocrosiTesnpHOE 18
MH(MOPMaILIMOHHBIE U3y4YeHHUEe pa3/iesioB TEMBI
TEXHOJIOTUU "Undopmanus u
“H(pOPMALIMOHHBIE
TexHosoruu"
1.2 Knaccudukanus CamocrosiTesnpHOE 19
reoMH(pOPMAIMOHHBIX U3y4YeHHUe pa3esioB TEMbI
cucreM. Mcropus "Knaccudpukarms
pa3BUTUS reoMH(pOPMAIMOHHBIX
reorH(pOpMaIMOHHbIX cucreM. Mcropus pa3BuTus
cucrem. Tumbt reoMH(OPMAIMOHHBIX
reonpOCTPAHCTBEHHBIX cucrem. Tumbl
naHHbIX. TexHonorus reonpOCTPAHCTBEHHBIX
cbopa u 06paboOTKN naHHbIX. TexHomorus coopa
reonpOCTPAHCTBEHHBIX 1 00pabOTKU
JTaHHbBIX reoNnpOCTPAHCTBEHHbIX
NaHHBIX"
2 2.1 I'eomonenupoBanue CaMocCTOosATEIBHOE 20
U3y4YeHHUEe pa3felioB TEMbI
"'eomonenpoBaHue”
22 I'maposornueckuil aHaau3 CamocrosiTesnpHOE 20
peiibeda U3y4YeHHUe pa3/iesioB TEMBI
"T'uapoaoruuecKuil aHaau3
penbeda”
2.3 I'no6anbHbie MpPOBBIE CamocrosTesbHOe 20
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MoJeH pebeda U3yUYeHUE pa3/ieioB TEMbI
"T'noGabHbIe 1TUPOBbHIE
Moze pebeda”

4. ®oHI OLIEHOYHBIX CPE/ICTB /JIsI IPOBeIeHUsI TEeKYIeH H MPOMe KyTOUYHOM
aTTecTaluu 00y4aKIIUXCS M0 AU CIHILIHHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCraguu 110 HUTOI'aM
OCBOCHUSA NJUCHUIUIUHBI ITPEACTABJIEH B IIPUJIOKECHUM.

DoHA OLIEHOYHBIX CPEACTB

5. Yue6HO-MeTOMMUecKO€e 1 HH(OpMAIIOHHOE O0ecneyeHne JHCIUIIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHble N3JaHUA

1. 1. Kypranosnu K.A. KoMnblOTEpHBIE TEXHOJIOTMM U MATEMATUYECKOE MOJEJIMPOBAHKE B
NIPUPOI000YCTPONCTBE U BOAOMNONIb30BaHMU — YnTa: 3a0l'Y, 2023. — 123 c. 2. ®aneitunk, Jlapuca
MuxaiinoBHa. Beenenue B I'MC : yue6. nocodue / Paneiturk Jlapuca MuxaitnoBHa. - Yuta : PUK
Yutl'V, 2009. - 164 c. - ISBN 978-5-9293-0445-3 : 6/u. 3. NBaHenkoBa, Anena [lerpoBHa.
I'eonngopmaronsbie cuctemsl : yueO. mocooue / MBanenkoBa Anena [lerpoBHa, ABryjeBUY
Hanun Jleonuposuu. - Yura : 3a6I'Y, 2013. - 199 c. - ISBN 978-5-9293-0875-8 : 140-00. 4.
COopHUK 3a7a4 U yrnpaxHeHu#d no reouHgopmartuke : yued. nmocodue / E. I'. Kanpanos [u ap.];
nox pen. B.C. TukyHoBa. - 2-e u3j., nepepad. u jgor. - Mocksa : Akagemust, 2009. - 512 c. - ISBN
978-5-7695-4247-3 : 636-02.

5.1.2. N3nanuga n3 DbC

1. HammonanbHasi amekTpoHHass OuOnmorteka https:// www.xn--90ax2c.xn--plai/ Poccuiickas
HalMoHabHasi O6ubnmoreka http://www.nlr.ru/ Tlpesunentckas o6udmroreka uM. b.H. EnbimHa
https://www.prlib.ru/ Bubmmoreka Poccuiickoit Akagemuu Hayk http://www.rasl.ru/ DnekTpoHHas
O6ubMoTeka yueOHUKOB http:// www.studentam.net/

5.2. JlonoaHUTeEJIbLHASI JJUTEpaTypa
5.2.1. IleuaTHbie N3aHNA

1. 1. OcHoBbl reonHdopMaTKy : y4ed. mocooue. Ku. 2. / nox pea. B.C. TukyHoBa. - Mocksa :
Axanemus, 2004. - 480c. - ISBN 5-7695-1443-4 : 317-00. 2. OcHOBBI reouH(OPMATHKH : yueO.
nocooue. Ku.1. / nox pen. B.C. TukyHnoBa. - Mocksa : Akanemusi, 2004. - 352c¢. : uB.WIL M. -
ISBN 5-7695-1443-4 : 420-00. 3. Maiikia, H.JI.M. I'eorpapuueckue MHGPOPMaLIMOHHBIE CUCTEMBI.
OcHOBBHI : Hayu. u3a.: nep. ¢ anri. / Maiikn H.JI.M., B. AuapuanoBa. - Mocksa : Jata+, 1999. -

490 c. : mi. - 468-00.

5.2.2. N3nanuga n3 DbC
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http://work.zabgu.ru/fos/15/15.4/20.04.02_%D0%9E%D0%92_%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B5%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8%20%D0%B8%20%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5.pdf

1. HamponanbHasi anekTpoHHass o6ubanoteka https:// www.xn--90ax2c.xn--plai/ Poccuiickas
HarMoHabHas OuOmoteka http://www.nlr.ru/ Ilpesunentckas 6udmmoreka M. B.H. Enbrmaa
https://www.prlib.ru/ Bu6mmoreka Poccuiickoii Akanemuu Hayk http://www.rasl.ru/ DnekTpoHHast
O6ubMoTeka yueOHUKOB http:// www.studentam.net/

5.3. Ba3nl JAAHHDbIX, I/IH(t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbBI€ CHCTEMbI

HazBanue

Ccruika

Poccuiickas HanoHa/IbHAA ONOIHOTEKA

http://www.nlr.ru/

[Mpe3unmentckass  OmOmmoreka wM. B.H.

Enpuumnaa

https://www.prlib.ru/

bub6mmoreka Poccuiickoit AkagemMun Hayk

http://www.rasl.ru/

DJeKTpoHHAasI OMOINOTEKA YIeOHUKOB

https://www.prlib.ru/

6. [lepeyeHsb NpoOrpaMMHOro odecnevdeHust

[TporpammHoe obecnieuenue odmero HazHaueHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".

[IporpamMmmHoOe obecrieueHre CrenuaibHOrO Ha3HAUSHUS:

1) Anaconda
2) ArcGIS
3) Python

4) QGIS

7. MaTepuajibHO-TeXHHYECKOEe 00ecnevyeHne TN CIUNINHBI

HaumeHnoBanue noMeIieHui s mpoBeIeHU s
y4eOHBIX 3aHATUHA W JUIA CAMOCTOSATEIbHOW
padoTHl 00YYAOIIUXCS

OCHAILIEHHOCTD CIIE[UAILHBIX [TOMEILIEHUNA U
TIOMENIeHUH JIJIS1 CAMOCTOSITEIbHOW PadOTHI

VyeOHble ayauTOpuUu Ui TIPOBE/ICHUS
3aHATUN JEKIIMOHHOIO THIIA
VyeOuble ayauTopuu il TPOBEAEHUS

MPAKTUYECKUX 3aHATHI

V4eOHble ayqUTOPUM I TIPOMEXYTOYHOM
aTTecTaluun

CocraB 000pyI0BaHU s M TEXHIUECKHUX CPEICTB
o0y4yeHUsl yKazaH B Hacropre ayIuTOpPUH,
3aKpEIJICHHOW paclMCaHUeEM 1O (PaKyJIbTETY

VyeOHble ayauTOpuu Ui TIPOBE/ICHUS
IPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAUI
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V4eOHble ayquTOpUM [JIs1 TEKYIIEH aTTecTalluy | 3aKperieHHOW pacricaHueM no kadeape

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud N3y4eHUus1 JUCIUILINHBI

OCHOBHBIM MCTOYHMKOM IOJTyYeHHUsI IPAKTUIECKUX HABBIKOB BBICTYMAIOT JJaOOpaTOpHBIE
3aHATUS, TIOCEIIEHNE KOTOPBIX SIBJISIETCS 00s3aTEIbHON COCTABIISIONIEN YCIIEIIHOTO YCBOCHUS
AACIUIIMHBL. [{71 3¢ ek TUBHOrO OCBOSHMS MaTepHuaia JUCIUIUIMHBL HEOOXOIUMBIM SIBIISIETCS
BBITIOJIHEHHE CJIEIYIONIMX TPeOOBAHUI:

00s13aTeIbHOE MOCEIeHNe BeeX JIAOOPATOPHBIX 3aHATHIA, CHOCOOCTBYIOIIEE CHCTEMHOMY
OBJIA/ICHUIO MaTepUAJIOM Kypca;

- BCE BOMPOCH COOTBETCTBYIOIIMX Pa3/esioB U TEM IO AUCLUMIUIMHE HEOOXOAUMO (PUKCUPOBATh
(Ha JIIOOBIX HOCUTENSIX MH(POPMALIUH);

- 00s13aTeIbHOE BBITIOJIHEHHE JIOMAIITHUX 33/1aHUH SIBJISIETCS BAKHEHIMM TPeOOBaHUEM U
ycaoBreM (pOPMUPOBAHUS LEIOCTHOTO M CUCTEMHOTI'O 3HAHUS 110 JUCLIUMIUIMHE;

- 00513aTeJIbHOCTD JINYHOM aKTUBHOCTU KaXJOT0 CTY/IEHTA Ha BCEX 3aHATUSAX 0 AUCLUIUIMHE;
- B CJIy4asiX HESICHOCTH KaKUX-JTMOO BOIIPOCOB, OOCYKAAEMbIX Ha 3aHATUSIX, HEOOXOAUMO
3a]aTh COOTBETCTBYIOLIME BOIIPOCH IPENOAABATENIO, & HE OCTABJIATh UX HETIOHSATBIMM;

- B CJIyydasx MPOIYCKOB 3aHATUM IO YBaKUTEIbHBIM IPUYMHAM CTYJEHTaM IPEAOCTaBIISETCS
IIPaBO NOATOTOBKM U NpEJCTaBIE€HUs 3aJaHUi U OTBETOB HA BOIIPOCHl M3YYEHHOI'0 MaTepHuaa,
C pacyeToM Ha IOMOUIb [TPENoIaBaTellsl B €r0 YCBOEHUH;

- B CJTy4asiX MPOIYCKOB 0e3 yBaXXUTEIbHON NPUYMHBI CTYIEHT 00s13aH CAMOCTOSITENIbHO U3YUYUTh
COOTBETCTBYIOLIUI MaTepual;

- HEOOXO/IMMBIM YCJIOBUEM $IBJISIETCS] CAMOCTOSITENIbHOCTh M UHULIMATUBHOCTD CTYJJEHTOB IIPU
KOHTpOJIe Habopa 6AJIOB MO AUCLMIUIMHE AJIS1 YCTIEIIHOTO MPOX0KAESHUS IPOMEXYTOYHOM
aTTecTalyu.

CamocrosTenpHast padoTa CTyI€HTOB MPEeIoJIaraer:

- CaMOCTOSITEJIbHBIN MTOUCK, 00pabOTKY (aHAIM3, CUHTE3, 0000IIEHNE U CUCTEMATU3AIINIO),
a/IanTanuio HeoOXOAUMOM O TUCIUIUIMHE UH(POPMALIUH;

- BBIIIOJIHEHME 3a/1aHUI /1711 CAMOCTOATENILHOM PadoTBhI;

- U3yYEHHUE U YyCBOEHUE TEOPETUUECKOI0 MaTepraa, IpeACcTaBIEHHOrO Ha JJEKIIMOHHBIX
3aHATUAX U B COOTBETCTBYIOLIMX JUTEPATYPHBIX UCTOYHUKAX (PEKOMEHAyeMasi OCHOBHAs U
JOIIOJIHATETIbHAS JINTEPATYPA);

- CAMOCTOSAITEJIbHOE U3Y4YEHHE OTAEIbHBIX BOIIPOCOB Kypca.

Kak npaBuiio, opranusanys caMOoCTOSITeIbHON pabOThI MpeIoaraeT:

- IOCTAHOBKY LIEJIH;

- COCTaBJIEHUE COOTBETCTBYIOILIETO IJIaHA;

- IOMCK, 00pabOTKy MH(pOPMALIUH;

- IPE/ICTaBJIEHUE PE3yJIbTATOB paOOTHI.

J1s1 noBbieHust 3¢ (peKTUBHOCTH MPOBEICHU S TPAKTUYECKHIX 3aHATHI HEOOXOAMMO YUUTHIBATH
BCE PEKOMEH/IALIMHU T10 MOJrOTOBKE K HUM, KOTOPbIE AAI0TCA MPEroiaBaTesieM B Havaie
Kaka0ro MoayJst ((hopMyJIMPYIOTCS COOTBETCTBYIOIIME 3aAaHUs], IPOOJIEMHO-
OPUEHTHPOBAHHbIE BOIIPOCHI, IPECTABIIAIOTCS PEKOMEHIALIMY 110 METO/IMKE OpraHU3aluu
pa3IMYHbIX (POPM NPOBEACHUS 3aHATUM U T.1I.).

J1s1 3¢ppeKTUBHOrO OCBOEHM S MaTepuasia JUCLMIUIMHBI B XOJ€ MPAKTUYECKUX 3aHATUNA
HEOOXOMMO BBIITOJHEHHE CIIEAYIONIUX TPEOOBAHMUIA:

- YETKO [TOHMMATb LIEJIM IPEACTOAIIMX 3aHATUN (IIpeABAPUTEIbHO (POPMYJIUPYIOTCS
npenojaBaTesieM):

- BJIaJIeTh HABBIKAMU MOUCKA, 0OPaOOTKH, aJaNTAIIMK U MPE3EHTAIIMN HEOOXOJMMOTO
Marepuaa;
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- YMETb BBIIENATH U (POPMYJIMPOBATH IPOTUBOPEUHS IO paCCMATPUBAEMbBIM IPOOIEMaM,
MOHMMasl UX UCTOUYHUKH;

- yMeTb KPUTUYECKU OLIEHUBATh COOCTBEHHbIE 3HAHUSI, yMEHHS U HABbIKY B IMHAMUKE B
CPaBHEHMHM C TAKOBBIMHU Y APYTHX, C IEJIbI0 PACKPBITHS IOTIOJHUTENIbHBIX BO3MOKHOCTEN UX
pa3BUTHSA;

- TIPY TIOAATOTOBKE K 3aHATHAM 00S3aTEIbHO U3YUUTh PEKOMEH/IyeMYIO JIUTepaTypy;

- OLIEHUTH pa3JIMYHble TOUKU 3pEHHsl Ha ITPOOJIeMHBIE BOIPOCH HECKOJIBKHUX UCCIIeloBaTelei, a
HE OrPaHUYUBATLCS PACCMOTPEHHEM MO3ULMK OJHOTO aBTOpa
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PazpaboTumk/rpynmna pa3padOTIMKOB:
KoncrantrH AnatonbseBud Kypranosuu

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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