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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocBOEHUSI TUCHMIUIMHBI - (OPMUpOBaHHE y OOy4aromuXcsi KOMIIETEHIIMKA B 00iacTu
MNPUMCHCHUA MCTOHAOB HUCKYCCTBCHHOI'O HHTCIUICKTA W MAUIMHHOI'O 06y‘-ICHI/I$I AJid pCHICHUA
npodeCCHOHANIBHBIX 3a/ad 00paboTKH, aHalu3a M UHTEPIPETAlUU MPOCTPAHCTBEHHBIX IAHHBIX B
reoJIe3uu 1 KapTorpaduu.

Banatm HU3YUCHUA NUCHUIIIINHBIL
- OcBoenue (¢yHIaMEHTAJIBHBIX OCHOB IpOrpaMMHpOBaHMs Ha  s3blke  Python wu
CHEIUATU3UPOBAHHBIX OMONMMOTEK /I paboThl ¢ TMpocTpaHCTBeHHbIMU naHHBIMH (GeoPandas,
RasterlO, Google Earth Engine), HeoOXomuMBbIX 1Jisi aBTOMAaTH3alldd TPOIECCOB 00pabOTKH
reo/ie3nuecKux 1 KaprorpaduiecKkux MaTepuasos.;

- M3yuenue TeopeTHyeCcKUX OCHOB M NMPAKTUUYECKOE MPUMEHEHHE METOJJ0B MAIIMHHOTO 00yueHus (c
yuuTeneMm, Oe3 yuuTenas) U TIIyOOKoro oOydeHus IS peIIeHHs 3aaad  KiIacCU(HUKAINH,
KJIaCTepU3allMd U CETMEHTAIlMM T'€ONpPOCTPAHCTBEHHBIX JAHHBIX, BKIIOYAs aHAIM3 CITyTHUKOBBIX
CHUMKOB U BEKTOPHBIX MPOCTPAHCTBEHHBIX 00BEKTOB.;

- @opmHpoBaHHE HABBIKOB Pa3pabOTKU W BHEAPEHUS HMHTEJUIEKTYyaJIbHbIX CHUCTEM ISl pelIeHHS
MPUKIAIHBIX 3a]a4 B 00IacTH T'€0/Ie3UH, BKIIIOYasi T€OMApKETUHTOBBIE UCCIIEOBAHUS TEPPUTOPUH,
HKOJIOTMYECKHUII MOHHUTOPUHI TOPOJACKOW Cpenbl, aBTOMATU3UPOBAHHYIO O0OpabOTKY JaHHBIX
JUCTAHIIMOHHOTO 30HAMPOBaHUS 3e€MJIM M CO3JaHUE BEO-NIPWIOKEHUN s BU3yalIH3allu
pe3yabTaToOB aHAJIM3a..

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

IIK-1 Criocoben YIIPABIIATH IIPOU3BOICTBEHHO-TEXHOIOTNYECKUMU poreccaMu
Tororpado-reoae3nueckux padbor

ITK-1.1 Pa3zpaboTka mpoeKTOB MPOU3BOICTBA TOMOTPado-reoIe3nIeCKux padboT
3namo:
IIK-1.1/3u32 Teoperndyeckie OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa, MAIIUHHOTO
o0y4eHus: U rIyOOKoro oOy4yeHHs, BOBMOXHOCTH M OTPAaHUYEHUS WX MPUMEHEHUS IMpH
pemeHnn npoQeccHOHaNbHBIX 3a7ad B 00JacTH reose3u, Kaprorpadguu u oOpaboTKu
IPOCTPAHCTBEHHBIX JTaHHBIX.
IIK-1.1/3833 OcHOBBI mnporpaMmMupoBaHus Ha s3bike Python u  Bo3MOxHOCTH
CHEHATU3UPOBAHHBIX OMOIMOTEK I 00pabOTKM MPOCTPAHCTBEHHBIX TAHHBIX
[IK-1.1/3834 Metoasl MOATOTOBKH, aHAIHM3a M MHTEPIIPETALUU T'€ONPOCTPAHCTBEHHBIX
JAHHBIX M KPUTEPHUU OLICHKH KaueCcTBa Pe3y/IbTaTOB MHTEIUICKTYaIbHOM 00paboTKU MpHu
pa3zpaboTKe MPOEKTOB MPOU3BOACTBA TOMOTPadho-reoe3ndecKux padoT
Ymemu:
MK-1.1/¥YM31 Tpumensats s3bik Python u cneumanusupoBanHble OHONMOTEKH ISt
00pabOTKM M aHalIM3a reo/Ie3MYeCKuX, KapTorpauuyecKux JaHHBIX, a TaKKe JaHHBIX
JMCTAHIIMOHHOTO 30HMPOBAHUS 3eMIIU
[TK-1.1/YM32 [lpuMeHSTh METOABl MAITUHHOTO OOY4YEHHUS U TITyOOKOTo OOy4YEeHHS ISt
peleHus 3a1ad Kiaccu(UKaluK, KJIacTepU3alMd U CErMEHTALUU MPOCTPAHCTBEHHBIX

JTAHHBIX
IIK-1.1/¥YM33 OOGocHOBBIBaTh BBIOOp METOIOB MCKYCCTBEHHOTO HHTEIJIEKTa H
POTPaMMHBIX CpeAcTB npu pa3paboTke IIPOEKTOB MIPOM3BO/ICTBA

Tornorpado-reoge3nyeckux padbor
Bnaoemw:

[IK-1.1/HB29 HaBbikamu pa3paOOTKH aJITOPUTMOB M TNPOTPAMMHBIX PEIIEHUH JUIs
aBTOMAaTH3alMK1 00pPabOTKU MPOCTPAHCTBEHHBIX TAHHBIX
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IMIK-1.1/HB30 HaBeikamy TpUMEHEHUS METOJOB HCKYCCTBEHHOTO WHTEJUICKTA [
pelIeHHs IPUKIAIHBIX 3a]a4d Te0/Ie3UH U KapTorpaduu

IIK-1.1/HB31 HaBblkaMM NPOEKTHPOBAHUS HMHTEIICKTYaJIbHBIX CHCTEM aHalu3a |
BU3YQIM3AIHH PE3YTHTaTOB 00pabOTKH TeONpPOCTPAHCTBEHHBIX JaHHBIX

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa  (Moxyns) B1.B.JIB.01.02.02 «WckyccTBeHHBIM HMHTEIJIEKT B MPOQECCHOHATBHOMN
nesATeIbHOCTH (B cdepe MUCTAHIIMOHHOTO 30HAMPOBAHUA)» OTHOCHUTCS K (QopMuUpyeMoi
y4acTHUKaMU 00pa30oBaTeIbHbIX OTHOIIEHUIN YacTu 00pa3oBaTeIbHONW MPOrpaMMbl U HU3y4aeTcs B
cemectpe(ax): 2.

B nmpomecce wu3yyeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEHICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMHA HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

00y4YeHHUsI, COOTHECEHHBIE C
pe3yJbTaraMyu OCBOEHUs

[lmanupyemMblie pe3ynbrarhl
— | mporpaMMBbI

JIeKITMOHHbBIE 3aHATHS
[IpakTrnueckue 3aHATUS
CamocTosiTenpHas padora

Bcero

[y

5 3 6

a
=
7

Paznen 1. OcHoBbI
NMPOrpaMMHUPOBAHNSI HA SI3bIKE
Python nas
reonpoCcTPAHCTBEHHOTO aHAJIM3A
Tema 1.1. BBenenue B s13bIK 5 1 2 2
nporpammupoBanusi Python
Tema 1.2. Ynpasnstomue 5 1 2 2
KOHCTPYKIMH B (PYHKITIH
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Tema 1.3. Monynu n nakeTsl
Python

Paznea 2.
O0BbeKTHO-OPHEHTHPOBAHHOE
NporpaMMHpOBaHHe IS
reoMH(OPMAIMOHHBIX 3224

10

Tema 2.1. Ocnossl OOII B Python

Tema 2.2. HacienoBanue u
nosimMophu3m

IK-1.1

Pa3znea 3. PaGora ¢ BeKTOPHBIMU
NPOCTPAHCTBEHHbIMH JAHHBIMH

Tema 3.1. bubmorexa GeoPandas
JUTSI BEKTOPHOTO aHAJTN3a

Tewma 3.2. UnTerpanus ¢
BHEUTHUMH UCTOYHUKAMU JTaHHBIX

IIK-1.1

Pasznea 4. O0padoTka
pacTpoBbIX A1aHHbIX /(33

Tema 4.1. bubnuoreka RasterlO
JUTsl pabOTHI C pacTpaMu

Tema 4.2. Google Earth Engine
IUTSL aHATTN3a CITy THUKOBBIX
TaHHBIX

IIK-1.1

Paszpnea S. Teopernueckue
OCHOBBI HCKYCCTBEHHOI0
HHTEJJIEKTA

14

Tema 5.1. Benenue B
UCKYCCTBEHHBIN UHTEJUIEKT U
MalImHHOE O0yUueHne

Tema 5.2. [loaroroBka qJaHHBIX
JUTSE MAIITTHHOTO O0YYCHHUS

IK-1.1

Pa3znen 6. MeTonbl MAIIMHHOTO
00y4eHHs ¢ yYuTeeM s
00padoTKHN NPOCTPAHCTBEHHBIX
JaHHBIX

14

Tema 6.1. AnropuT™msl
KJIacCU(UKAIIUK U PETPECCUH

Tema 6.2. ['eoMapkeTHHIOBBIE
HCCIIEI0BAHUS TEPPUTOPUI

IK-1.1

Pa3gen 7. MeToabl MAIIUHHOIO
o0yueHust 6e3 yunreJsi Aas
NMPOCTPAHCTBEHHOT0 AHAJIN3A

14

Tema 7.1. ArOpUTMBI
KJIacTepu3aluu

Tema 7.2. Dxomoruueckui
MOHUTOPUHT TOPOACKOU CPEIbl

IK-1.1

Pasznea 8. Iiry0okoe o0yuenue
s 00padoTkm naHHbIX /(33

21

12

Tema 8.1. HeiipoHnnble ceTu ajist
KJIaCCU(PMKAIIUN CITy THUKOBBIX
CHUMKOB
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Tema 8.2. Cemautuueckas 7 1 2 4
CErMEHTAINA U OETEKIIUA

00BEKTOB

Tema 8.3. Pa3zBepThiBanue 7 1 2 4
MoJIeNiel B BEO-IPUIIOKEHUSIX

Hroro 108 18| 36| 54

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

Pa3zoen 1. Ocnoswt npozpammuposanus na azvike Python onsa zeonpocmpancmeennozo ananusa

Tema 1.1. Beeoenue 6 szvik npocpammuposarus Python

YcraHoBka M HacTpoika cpensl pa3pabotku (Anaconda, Jupyter Notebook). OcHoBHBIE THUTIBI U
CTpYKTypHl JaHHbIX B Python. @ynkuun BBona-BeiBoaa. Ilepemennsie u oneparopsl. OcobeHHOCTH
npuMeHeHus Python B reonHpopMannoHHbBIX cucTeMax 1 00paboTKe MPOCTPAHCTBEHHBIX TAHHBIX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Tema 1.2. Vnpasnarowue KOHCMpYyKyuu u QyHKyuu

Yenosueie omeparopsl if-elif-else. Ilukner for m while. Co3manue m ucnonb3oBaHue (QYHKITUN.
O6paboTka uckiroueHui try-except. Pabora ¢ texctoBeiMu daitmamu. [IpumeHeHne ynpapIisronmx
KOHCTPYKIMH JUTsI aBTOMaTH3aIMA 00pa0OTKU T€OJaHHBIX.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 1.3. Mooynu u nakemot Python

HMnopt u Hcronb30BaHUE CTaHIApTHBIX Moxayneil. Co3maHne cCOOCTBEHHBIX MOIYJIEH M ITaKeTOB.
CrpykTypa makera geometry Juisi pabOThl ¢ TCOMETPUUCCKUMU OOBCKTAMU. YCTaHOBKA CTOPOHHHX
o6ubnmuoTex uepes pip u conda.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Pa3zoen 2. O0vekmno-opuenmupo8antoe nPoZpammuposanue 0isa 2e0uHpopmayuoOHHbIX 3a0ay

Tema 2.1. Ocnoswvr OOII 6 Python

Knaccel u 00beKThl. ATpuOyThI U MeTO/Bl. KOHCTPYKTOPBI U IECTPYKTOPBI. MIHKANCymsAIus JaHHBIX.
Co3panue KJ1accoB AJIs PEICTaBICHUS reorpaduueckux 0ObEKTOB (TOYKH, TUHUHU, TIOJIUTOHBI).

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora
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Tema 2.2. Hacnedosanue u nonumopghusm

[Tpunnumner HacnenoBanus. [lepeonpenenenue metonoB. AocTpakTHbie kiaccbl. OOII-pedakropuHTr
reomMeTpuyeckux Oubnmuorek. [IprMeHeHHe NaTTepHOB MPOEKTUPOBAHUSA B T€OMH(POPMAIIMOHHBIX
CUCTEMax.

Texymuii KOHTPOJIb

Bun (hopma) konTpOss

Perenune 3anau

Pazoen 3. Paboma c 6eKmopHbimu npocmpancmeeHHbIMU OAGHHbIMU

Tema 3.1. bubruomexa GeoPandas 0113 6ekmoproco ananuza

OcHoBbl pabotel ¢ GeoPandas. Co3manne n manunyaupoBanne GeoDataFrame. Utenue u 3anuch
BekTOpHBIX (popmaroB (Shapefile, GeoJSON, GeoPackage). IIpocTpaHCTBEHHBIE OTEpAIH:
Oydepusanus, nepecedeHue, O0beTMHECHHE.

Texymui KOHTPOJIb

Bun (hopma) konTpoOss

[TpakTuueckas padora

Tema 3.2. Unmeepayus ¢ 6HewHUMU UCTMOYHUKAMU OAHHBIX

PaGora ¢ API reocepBucon. Ilonyuenne BekTopHBIX mAaHHBIX U3 OpenStreetMap uepe3 Overpass
API. TeokogupoBanue u obparHoe reokoaupoBanue. IlocTtpoenne HHTEPAaKTUBHBIX KapT ¢ TOMOIIBIO
Leafmap u Folium.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amau

Pa3zoen 4. Oopadomxka pacmposvix oannvix /[33

Tema 4.1. bubnuomexa RasterlO ons pabomoul ¢ pacmpamu

Urenne u 3anuch pactpoBbix ¢opmatoB (GeoTIFF, HDF). OcHoBHble omepanuu ¢ pacTpami.
W3BneueHne  MeTajgaHHBIX U NIPOCTPAHCTBEHHOW  NpuBs3ku. llepenpoenupoBanue
peceMIUITMpPOBaHKE PacTPOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 4.2. Google Earth Engine 011 ananuza cnymuuko8blx OaHHbIX

[TonroroBka cpenpl Google Earth Engine. PaGora ¢ karamoramm crmyTHUKOBBIX naHHBIX (Landsat,
Sentinel). BpemenHo# aHanm3 U co3gaHue KOMITO3UTOB. PacueT BeretarmoHHbix uHACKCOB (NDVI,
EVI). Dkcriopt pesynbraroB 00padOTKH.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3agau
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Pa3zoen 5. Teopemuueckue 0CHOBbl UCKYCCHIBEHHO20 UHMENIEKMA

Tema 5.1. Beeoenue 6 uckyccmeerHulll URMENIEKM U MAWUHHOE 00VYeHUe

OcHoBHbIe OHATHS U TepMuHONorus M. Tunsl MammmHHOTO 00y4YeHHS: ¢ yUuTeaeM, 6e3 yuuTens, ¢
MOAKPEIUICHHEM. DTarnbl pa3paboTKH Mojese MalIMHHOTO 00yueHHs. MeTpUKH OLEHKH KauyecTBa
MoJIeneil U1 3aa4 perpeccur M KilacCu(pHUKaLuu.

Tema 5.2. Iloocomoska 0aHHbIX 051 MAWUHHO20 0OYYeHUs

COop W OYNCTKa TEONMPOCTPAHCTBEHHBIX JMAaHHBIX. PasBemounsnii anamu3 paHHbix (EDA).
Hopmanuzanuss u cranpaptuzanust npusHakoB. KoaupoBaHMe KaTeropuaibHBIX MEPEMEHHBIX.
Paznenenue nanHpIX Ha 00yYaIONIyI0, BaJTUIAIMOHHYIO U TECTOBYIO BRIOOPKH.

Pazoen 6. Memoovl mawmunno2o 00yuenus c yuumenem 0711 00padOmMKu NPOCMPAHCHIBEHHBIX
OaHHBIX

Tema 6.1. Aneopummul kraccugpuxayuu u pecpeccuu

Merton k-Ommwxkainimux coceneid (KNN). Jluneiinas u joructudeckas perpeccusi. Pemraromime
JepeBbs W Ciy4dalHbIi Jiec. Metonq omopHbeix BekTopoB (SVM). HauBeblli  OaiiecoBCKHit
kiaccudukatop. AHCaMOJIeBbIe METOIBI.

Tema 6.2. ['eomapkemunzogvie Uccie008aHUS MEPPUMOPULL

[IpumeHnenne anropuT™MOB KiaccUpUKAMKM Ui  aHanmu3a TeppuTopuid. I[IporHo3upoBaHue
CTOMMOCTH HEABIKUMOCTH. OlleHKa TPAHCHOPTHOM JIOCTYMHOCTH. AHanMU3 JemMorpaduuecKkux
nokaszateneil. Buszyanuzanus pe3ynbsTaToB Ha HHTEPAKTUBHBIX KapTax.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pazoen 7. Memoowt maumunnoz2o odyuenus 6e3 yuumens 011 RPOCMPAHCHEEHHO20 AHAIUZA

Tema 7.1. Ancopummul kKracmepusayuu

Meton k-cpemnux (k-means). HWepapxuueckas xknactepuzanus. DBSCAN s BeIsiBIeHUs
MPOCTPAaHCTBEHHBIX KiIacTepoB. [IprMeHeH e KilacTepu3aliy A1l 30HUPOBAHUS TEPPUTOPHUH.

Tema 7.2. Dxonoeuueckuti MOHUMOPUHE 20POOCKOU CPeObl

Knacrepuzanuss osxonmormueckux (akTtopoB. AHaIM3 3arpsa3HEHUS BO3AyXa M IIYMOBOTO
3arpsi3HEHUs. BbIsBIIEHHE 3€JIEHBIX 30H W UX BIUSAHUA Ha dkKosoruto. IIpocTpaHcTBeHHas
MHTEPIOJISLINS DKOJIOTMYECKUX TTOKa3aTeseH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora
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Pa3zoen 8. I'nybokoe odyuenue ona oopadomku oannvix /133

Tema 8.1. Hetiponuwie cemu 0ns kaaccuguxayuu cnymHuKOB8bIX CHUMKOS

OcHoBbl TiIyOOKOTO 0OYy4YeHHsT M CBepTOYHbIX HeWpoHHBIX cereil (CNN). ApXHUTEKTyphl A
o0paboTku u3o0paxenuid. Kiaccudpukanus 3eMHOTO TMOKpOBa 10 CIIyTHUKOBBIM JIaHHBIM.
CpaBHUTENBHBIN aHAJIN3 TPAJUIIMOHHBIX MeTo10B ML 1 riry6okoro o0y4eHusl.

Tema 8.2. Cemanmuueckas ceemenmayus u 0emexkyusi 00beKmos

ABTO3HKOJIEpHI JJI1 CErMEHTAllul CHUMKOB. BbIsiBIeHHEe N3MEHEHU HAa PA3HOBPEMEHHBIX CHUMKAaX.
Hetekiusi 00BEKTOB HMHMPACTPyKTYphl (3maHUsI, JOporH, Bomoembl). OIeHKa TOYHOCTH
CEerMEHTAaIlUU.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Tema 8.3. Pazsepmuiganue mooenell 8 8e0-nPpunioHCeHusIx

Co3nanue BeO-IpUIIOKEHUN ¢ HUcrmosib3oBaHueM Streamlit. MHTerpamus oOy4eHHBIX MoOjeleld B
BeO-uHTepdeiic. PasBepTriBaHne TNpuiIokeHU Ha oOmaynblx tuiargopmax. Cosmanue APl nms
nocryna K MomensiM. [Ilpumepsl peanbHbIX MNPHIOKEHUN A KiIacCU(UKAUU CIYTHUKOBBIX
CHUMKOB.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

6. Ilopsaiok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTHBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpamMmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI T'OCYJapCTBEHHbIN YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OO0pa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 2 cemecmp.
3auer ¢ omeHKou mpoBoAauTcs B hopme TectupoBanus Ha muiarhopme CJO.

TecT cocTouT U3 25 BONPOCOB, KOTOPHIE OLICHUBAIOTCS CIAEAYIOIIUM 00pa3oM:
21-25 nmpaBWIbHBIX OTBETOB - "OTINYHO"

16-20 mpaBWIBbHBIX OTBETOB - "X0po1Io"
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10-15 mpaBWJIBHBIX OTBETOB - "yIOBIETBOPUTEIHHO"

0-9 npaBUJIBHBIX OTBETOB - ""HEYOBIECTBOPUTEIBHO" .

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Ocnogvl npozpammuposanus na azvixe Python ona zeonpocmpancmeennozo ananusa
Konmponupyemvie U/IK: 11K-1.1

Tema 1.1. Beeoenue 6 szvik npoepammuposanus Python
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. Ilpaktuueckas pabota Nel. Beenenuwe B Python. ®ynkium BBOna-BsiBoga. OCHOBHBIE
THUIIBI U CTPYKTYPBI JaHHBIX

Tema 1.2. Ynpasnaiowue Koncmpykyuu u yHKyuu
dopma KOHTPOJIsT/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. IlpakTrueckas pabora Ne2. Benenue B Python. Ynpasmusromue koHcTpyKiun. OyHKIUH.
O6paboTka uckmodeHnit. Pabora ¢ TeKCTOBBIMU (aiinamu

Tema 1.3. Mooynu u nakemwt Python
dopma KoHTpos1/o1eHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocwi/3ananus:
1. Ilpaktuueckas padora Ne3. Beenenue B Python. Monynu u makeTst

Pazoen 2. O6vekmuo-opueHmupo6anHoe npozpamMmuposanue 0nsa 2e0uH@OPpMayUoOHHbIX 340ay
Konmponupyemvie U/IK: 11K-1.1

Tema 2.1. Ocnosvr OOII 6 Python
dopma KoHTpos1/oLieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. Ilpaktuueckas padora Ne4. Beenenue B Python. Beenenue B OOIT

Tema 2.2. Hacrneoosanue u nonumopghuzm
dopMa KOHTPOJISI/OTICHOYHOE CPEACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Mepapxust KjaccoB MpOCTpaHCTBEHHBIX 00bekTOB (HacienoBanue)

KonTekcr: Pa3zpaboTka 6a30Boil CTPYKTYpbl JAHHBIX Ul XPAHEHUS TEOMETPHUECKUX TPUMHUTHBOB B
I'NC (I'eonndopMaiMOHHBIX CUCTEMAX).

Texanueckoe 3agaHue:

1. Copoekrtupyiite 6a30BbIii kiacc SpatialFeature, comepkammii atpuOytsl: id (uneHTuduKaTop),
srid (uaeHTHPUKATOP CHCTEMBI KOOpAWHAT) W MeTox get wkt(), BoO3Bpamaromuii CTPOKOBOE
npezacTasieHue oobekra B popmare Well-Known Text.

2. Peanu3yiite mpou3BoaHBIN kiacc Point, pacmmpsitoniuii 6a30BbId (QyHKIMOHAT aTpuOyTaMu
koopauHar x (float) u y (float).

3. Peanuzyiite nmpon3BoaHbIil kinacc LineString, mpuHUMAIOMKN CIIMCOK KOPTEXeW KOOpAHHAT points
(list of tuples).
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4. B mpou3BOAHBIX Kiaccax mepeonpenenute Mmeron get wkt() Tak, 4TOOBI OH BO3BpaIial
koppekTHyto reomerpuro (Hanmpumep, POINT(10 20) unu LINESTRING(O0 0, 1 1)), ucronb3ys BEI30B
KOHCTPYKTOpa cymnepkiacca yepes super().

2. [Nonmumopdusm anroputmoB penykimu uzmepenuii (Iomumoppuzm)
KonTeker: Peanm3anus pa3indyHBIX MaTeMaTHYeCKHUX MOIENCH UIsi BBIYHCICHHUS TONMPABOK MpPH
nepexofic OT U3MEPEHHBIX HAKJIOHHBIX PACCTOSIHUI K TOPH30HTAIBHBIM TIPOJIOKCHHUSIM.

Texuuueckoe 3agaHue:

1. Paszpaboraiite kmaccel-oOpaborunku: TrigonometricReduction (TpuroHomMeTpuuecKkuii MeETOM
yepe3 yroi HaksoHa) B DifferenceReduction (MeTos uepes npeBbIllieHNE MEXKIY TOUKAMH ).

2. B kaxmom kiacce peanusyite Meron calculate horizontal(slant distance, parameter), rme
parameter — 3To0 100 Yroi B pajinaHax, J100 pa3HOCTh BBICOT COOTBETCTBEHHO.

3. Peanmsyiite kimeHTcKyro ¢GyHKIMO compute projection(reducer, distance, param), KoTopas
MPUHUMAET OOBEKT JIF000T0 U3 BHIIIEYKAa3aHHBIX KJIACCOB U BBIMOIHSIET pacyer.

4. TlpogemMoHCTpUpYHTE NPHHIMI ToauMopdu3Ma, mepenaB B (yHKIHIO compute projection
pa3iIMyYHbIe SK3eMIUIAPHI PEIyKTOPOB, obecreunBasi €TMHOOOpa3HbIil HHTEepdEiic BbI30Ba IPU Pa3HOM
BHYTPEHHEN MAaT€MAaTHYECKOM JIOTHKE.

Pa3zoen 3. Paboma c 6eKmopHvlMu nPOCMPAHCMEEHHBIMU OAHHBIMU
Koumponupyemvie U/IK: 1IK-1.1

Tema 3.1. bubnuomexa GeoPandas ons sekmopro2o ananuza
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. IIpaktrueckas padota Ne5. PaGora ¢ BektopubiMu ganHbiME B GeoPandas

Tema 3.2. Unmezpayus ¢ 6HewHUMU UCMOYHUKAMU OAHHBIX
®dopma KOHTPOJIS/OIIEHOYHOE CPeacTBO: PenieHue 3amaq
Bomnpocsi/3ananus:
1. Anamu3 rpada gopoxnoi ceta (OSMnx)
Lens: [Toctpouts rpad gopor roposia U BBIYUCIUTE €r0 TOMOJIOTHUECKHE XapaKTePUCTHKH.

1. Ucnonwayitte dynkuto ox.graph from place(), 94ToObl 3arpy3uTh JOPOKHYIO CETh KOHKPETHOTO
paiiona (Hanpumep, "llenTpanbubiii paiton, Cankt-IleTepOypr").
2. Ouucture rpad: oCTaBbETE TOIBKO MPOE3KYIO YacTh (network type='drive').
3. Buzyaimmsupyiite rpad ¢ momompro ox.plot graph().
4. PaccumraiiTe oOIIyI0 MNPOTSHKEHHOCTh BCEX JOPOT B METpax W CPEIHIOI CBSI3HOCTH Y3JI0B
(ucmomp3yiTe ox.stats.basic_stats).

2. VI3Bnedenne MoauroHoB 3AaHuil u pacdyeT mioTHoCcTH (OSMnx)

Ienp: I1omy4nTh BEKTOPHBIN CJI0U 3aCTPOUKU JJI COIIOCTABIEHUS C PACTPOBBIMU JaHHBIMHU.

1. Ucnone3yiiTe ox.geometries from_ place() (B HOBBIX Bepcusix ox.features from place()) ¢ Terom
{"building": True}.

2. IlpeoGpa3syiite pesynsrar B GeoDataFrame u cnpoeuupyiite ero B nokansHyto UTM-30ny st
KOppeKTHoro pacuerta riomazneit (gdf.to _crs()).

3. PaccunraiiTe cyMMapHYyIO IUIONIA/lb 3aCTPOMKHU B BHIOPAaHHOM KBapTale.

4. Coxpanute pesynsrar B ¢popmar GeoPackage (.gpkg) nns mocnemytromiero ummnopra B QGIS wim
GEE.

Pazoen 4. Oopabomxka pacmpoevix dannwix /[33
Konmponupyemvie U/IK: 11K-1.1
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Tema 4.1. bubruomexa RasterlO ona pabomul ¢ pacmpamu
dopma KoHTpos1/onieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. Ilpaktuueckas padora Ne6. Pabota ¢ pacTpoBeIMU 1aHHBIMU B Rasterio

Tema 4.2. Google Earth Engine ona ananusza cnymuukogulx OaHHbLX
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Anroputmuueckass 00pabOTKa [aHHBIX MYJIBTHCIEKTPAIbHOTO CKAaHUPOBAHUS JUIS
Monutopunra Beretanuu (GEE)
1. Chopmupyiite BpemeHHYI0 ceputo (Time Series) cmyTHUKOBBIX CHUMKOB Sentinel-2 v Landsat 8
B cpeae Google Earth Engine Python API.
2. PeanusyiiTe anropuT™M TONMUKCEIBHOW MACKUPOBKH OOJAYHOCTH U aTMOC(EpHBIX IOMEX,
ucrnonb3ys outoBeie Macku kauecTBa (QA PIXEL / SCL).
3. OcymecTBuTe CHUHTE3 0€300JIa4HOTO KOMITO3UTAa METOJOM MEAMAHHOW PEIyKIMH 3a JICTHUH
BEreTAIMOHHBIN IEPUO/I.
4. Bpryucnute HOpMaJU30BaHHBIH OTHOCUTENBHBIM MHACKC pacTuTenbHOoCcTH (NDVI) n npoBeaute
peKIaccuPpUKAINI0 TEPPUTOPUHU IO 3a1aHHBIM OPOTOBBIM 3HAYEHUSIM.

2. Uuterpauusi TeTEPOreHHBIX TEOJAHHBIX JUIs OLIEHKH BIMSHHUS penbeda Ha
MIPOCTPAHCTBEHHbBIE OOBEKTHI
1. W3BrnekuTe MOJWTOHANbHBIE JaHHBIE O (YHKIMOHAJIBHBIX 30HaX (Hampumep, landuse=forest)
cpencrBamu Oubmmorekn OSMnx.
2. [Tlpeobpa3yiite monyueHHble BeKkTOpHbIe naHHble B (opmar ee.FeatureCollection s
nocaenytomei 00padotku B cpene Google Earth Engine.
3. Crenepupyiite npou3BogHbIe MOpPOMETpHUUECKHEe CIOU (KPYTU3HY U SKCIO3UIMIO CKIOHOB) Ha
0a3e mobaneHbIX U(PPoBEIX Mozenel perabeda (SRTM nnu NASADEM).
4. TlpumennTe METO 30HAIbBHON cTaTUCTUKH (reduceRegions) it BEIYKMCICHUS CPETHEB3BEIICHHBIX
XapaKTEePUCTUK pesbeda BHYTPH IPAHUIL KaXKIOTO BEKTOPHOTO MOJUTOHA.

3. MOHUTOPUHT TWHAMHUKHN OeperoBoi JUHUU U BOTHBIX 00beKTOB (GEE)
1. ChopmupyiiTe MHOTOJIETHUI BPEMEHHOU Psii paJAHOIOKAIIMOHHBIX JaHHBIX Sentinel-1 (GRD) must
MUHUMU3ALNN BIUSIHHSI OOaYHOCTH.
2. Peanu3yiiTe TNOpPOTOBYIO CETMEHTALMIO BOJHOW TOBEPXHOCTH, HCIONIB3YS KOI((PUIMEHTHI
oOparHoro paccessHus B moysipusanusx VV u VH.
3. OcymectBute MOp(OIOrHYecKyIo GUIBTpaMIO pacTpa (yAaJeHHe IMIyMOB THIA «COJb U MEPEeL)
cpeactBamu aBmxka Google Earth Engine.
4. BprurcnuTe Mmiomanb OOBEKTOB TUAPOTpadUU IS PA3TUYHBIX THIPOJOTHYECKUX CE30HOB H
MPOBEJUTE CTATUCTUUYECKHUI aHATN3 MEKTOOBBIX U3MEHEHUH.

Pazoen 6. Memoowvt mawunnozo odyuenus c yuumenem 0asa 00padomKu npocmpaHcmeeHHbIX
OaHHBIX

Konmponupyemvie U/IK: 11K-1.1

Tema 6.2. I'eomapkemunzo8vle UCCIE008AHUSL MEPPUMOPULL
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. TIlpaktmueckas pabota Ne7. I'eoMapkeTHHIOBOE€ UCCIEIOBAHUE TEPPUTOPUNA C
PUMEHEHHEM METOJI0B MAIIMHHOTO O0y4eHUs

Pa3zoen 7. Memoowvt mauunnozo odyuenusn 6e3 yuumens 0aa nPpoCMpPAHCMEEHHO20 AHAIU3A
Koumponupyemvie U/IK: 1IK-1.1
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Tema 7.2. Dxonozuyeckuti MOHUMOPUHE 20POOCKOU Cpedbl
dopma KOHTPOJIs/olleHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. Ipaktrueckas pabora Ne8. I'eoananus sKomormueckux (HaKTOPOB TOPOACKON Cpembl ¢
MIPUMEHEHHUEM METO/IOB NMPOCTPAHCTBEHHOM KJIaCTEepU3aLUU

Pa3zoen 8. I'nybokoe odyuenue oaa oopadomku oannvix /133
Koumponupyemvie U/IK: 1IK-1.1

Tema 8.2. Cemanmuueckas ceecmenmayus u 0emexkyusi 00beKmos
dopma KOHTpOJIsI/oTIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:
1. ITpaktrueckas padbora Ne9. OOyueHne MoIeI CEMAaHTHIECKON CerMEeHTaIK TaHHbIX J[33

Tema 8.3. Pazsepmvuiganue mooenell 8 e0-nPpUunioHCeHUsIX
dopma KOHTpOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1.  PacuerHo-rpapuueckas pabora. Pa3paboTka  mporpaMMHOro  KOMIUIEKCAa €

BG6-HHTCp(b€ﬁCOM JJI1 UHTCJUJICKTYAJIBHOI'O aHaJin3a TI'COIMMPOCTPAaHCTBCHHBIX MOAHHBIX B 3aJadax
reoac3n U JUCTAaHIMUMOHHOT'O 30HAUPOBAHU A

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

2 cemecmp, 3auem ¢ OYeHKOU
Koumponupyemvre U/IK: 1IK-1.1
Bomnpocsei/3ananus:
1. Yto o3navaeT nmapametp batch size nmpu o0ydeHnn HEUPOHHBIX CETEH?

A. Pa3zmep nzo0pakeHus B TUKCETAX
B. KomruectBo pparmMeHTOB TaHHBIX, 00pabaThIBAEMBIX 32 OHY UTEPAITHIO
C. KonmuuecTtBo 3mox o0yueHus
D. Pa3mep TecToBO# BEIOOPKH

2. Kaxkoit meton GeoPandas ncrmonb3yercst 1711 IpOCTPAaHCTBEHHOTO COSAUHEHUS JAaHHBIX ?
A. merge()
B. join()
C. sjoin()
D. concat()

3. Kakas ¢ynkmus sklearn wucmonmesyercs ans  MOCTPOSHHMST MaTpUIbl  OMIMOOK
Kiaccupukanuu?
A. confusion_matrix()
B. error_matrix()
C. classification_report()
D. accuracy matrix()

4. Kako#t Bumxket Streamlit ucrionb3yercst 171s 3arpy3ku (aition?

. st.upload()
. st.file_uploader()
. st.file_input()
. st.load file()

5. Kakas 6ubmmoreka Python ucmonbsiyercst myst paboThI ¢ TEONPHUBSI3aHHBIMA PACTPOBBIMHU
TaHHBIMU?

oOQw >
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A. geopandas
B. shapely
C. rasterio
D. folium
6. Kaxoii meton OSMnx npeo6pa3yet rpad B GeoDataFrame?
A. ox.to_geodataframe()
B. ox.graph_to gdfs()
C. ox.convert to gdf()
D. ox.export_geodataframe()
7. Kaxkoit callback B Keras wucnonp3yercst uisi OCTaHOBKM OOy4YeHHs TpPU OTCYTCTBUHU
YIYULIEHHUsS] METPUKHU?
A. ModelCheckpoint
B. EarlyStopping
C. ReduceLROnPlateau
D. TerminateOnNaN
8. Kaxoit MeTox ucrnonb3yercs 171 KOAUPOBaHUs U300pakeHus B base64?
A. base64.encode()
B. base64.b64encode()
C. base64.to_base64()
D. base64.convert()

9. Yto Takoe Session State B Streamlit?
A. CocrosiHue cepaepa
B. Mexanu3m coxpaHeHUs TaHHBIX MEXy Nepe3arpy3KaMH CTPAHUIIbI
C. ba3a 1aHHBIX NPUIOKEHUSA
D. Kom1 6paysepa
10. Kakxont nexoparop FastAPI ucnonb3yercs uisi co3AaHMs 3HANOMHTA, HMPUHUMAIOLIETO
¢aitner?

A. @app.get()
B. @app.put()
C. @app.post()
D. @app.upload()
11. Kakas ¢ynkuuss mnoreps B Keras oOBIYHO UCHONB3yeTCs MJIi MHOTOKJIACCOBOM

KJ1acCU(UKAITUK CITyTHUKOBBIX CHUMKOB?
A. binary_crossentropy
B. categorical crossentropy
C. mean_squared error
D. hinge

12. Kak B Google Earth Engine co3nars MennaHHBIH KOMIIO3UT U3 KOJUIEKLIMU H300paKeHU?
. collection.mean()
. collection.composite()
. collection.median()
. collection.average()

oOQw >

13. Kakas dynknus OSMnx ucmosib3yercs IS 3arpy3Kd YJAUYHOU CETH 10 Ha3BaHUIO MecTa?
. ox.graph_from_place()
. ox.load network()
. ox.get streets()
. ox.download_graph()
14. Yto npencrasnser coboit Google Earth Engine?

OO wp

. Hactonenoe I'MC-nipunoskenne g aHaiau3a CIyTHUKOBBIX CHUMKOB

. Obnaunas matdopma s TEONPOCTPAHCTBEHHOTO aHAJIN3a C MeTa0alTHBIM KaTaloroM JaHHBIX
. bubnmuoreka Python nist 06paboTku pacTpoBBIX U300paKEHUI

. CepBuc AJ1 CKauMBaHUS CITyTHUKOBBIX CHUMKOB

oOw >
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15. Yro mpencrasmnser codoit GeoJSON?

A. bunapHsbI# hopmar 11 XpaHEHUS T€OAaHHBIX
B. TexcroBsriit popmat st mpencTaBiieHus reorpadguueckux 00bekToB Ha 0ocHOBe JSON
C. Cucrema xoopauHaT
D. bubnuoreka JavaScript myst paboThI ¢ KapTaMu
16. Kakoit HTTP kon o3HauaeT ycnemHsli 3amnpoc?
A. 404
B. 500
C. 200
D. 301

17. Kaxkoi#t cnoit Keras nmpumensiercss s npeoOpa3oBaHusl W300pakeHHUs] B OJHOMEPHBIN
BEKTOp Iepe]] OTHOCBSI3HBIMU CI0IMU?
A. Dense()
B. Flatten()
C. Reshape()
D. Conv2D()

18. Kakoil MeTOl UCIIONB3YETCs Al ONPEAEIICHUSI ONTUMAJIBHOIO KOJIMYECTBA KJIACTEPOB B
anroputme K-means?
A. Metoz 11aBHBIX KOMIIOHEHT
B. Meton nokrs (Elbow method)
C. Metoz ONOpHBIX BEKTOPOB
D. Metoz rpagueHTHOrO CITycKa
19. YUro takoe FastAPI B koHTeKCTE cO3/1aHMsI BEO-TIPHIIOKEHUH IS reoaHann3a’?

A. bubnuoreka 1151 00pabOTKH pacTPOBBIX JaHHBIX
B. Copemennsrii BeO-pperimBopk st co3ganust API va Python
C. HCTpYMEHT 1Sl BU3YAJIU3ALUH KapT
D. Moayns niist paboThl ¢ HEUPOHHBIMH CETSIMHU
20. Yro Takoe suanmouHT (endpoint) B kontekcte API?
A. KoHen nporpaMmsl
B. URL-agpec ans obparienust K KOHKpeTHO! ¢pyHKuuu API
C. [locnennsist cTpoka Koaa
D. Touka 0cTaHOBKH OTIaq4YHKa
21. Yrto mpencraBnser coboir HOG (Histogram of Oriented Gradients) B KOHTeKcTe
00paboTKN U300paxKeHNH?
A. Meton cxaTust n300paskeHH
B. JleckpunTtop npu3HakoB, OCHOBAHHBIA HA PACIPEIEICHUN I'PaJUEHTOB HHTEHCUBHOCTH
C. Aaroput™m cerMeHTaIu
D. Cnioco0 ymydiieHust KOHTpacTa
22. Yto o3HauaeT CRS B KOHTEKCTE I€ONPOCTPAHCTBEHHBIX JaHHBIX?
A. Cloud Resource System
B. Coordinate Reference System
C. Color Ramp Scheme
D. Clustering Result Score
23. Kakas OubOnmuorexka Python wucmonmb3yercs it co34aHUS  MHTEPAKTHUBHBIX
BeO-nipmitoxkennit 6e3 3nanus HTML/CSS/JavaScript?
A. Django
B. Flask
C. Streamlit
D. FastAPI
24. Kaxko# meton ucrnonb3yercs s coxpanenus: GeoDataFrame B opmare GeoJSON?

A. save()
B. to_file()
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C. export()
D. write json()

25. Kakas cucteMa koopAHHAT 0OBIYHO MCTIOIB3YETCs i BeO-kapTorpadun?

A.UTM Zone 37N

B. Pulkovo 1942

C. WGS84 (EPSG:4326)
D. Gauss-Kruger

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoenas rumepamypa

1. JIsicakoB K. @. Ilpaktuueckoe mporpammupoBanue Ha Python: yuebnoe mocobue / K. O.
JIpicakoB. - IlpakTnueckoe mnporpammupoBanue Ha Python - HoBocuOupck: HoBocubupckwuii
roCylIapCTBeHHBIN yHUBepcutet, 2023. - 75 c¢. - 2227-8397. - Tekcrt: anexrpouusiii / IPR SMART:
[caiiT]. - URL: https://www.iprbookshop.ru/134584.html - Pexwum mocTyma: 1o moamnucke

Jlononnumenvuas numepamypa

1. Anyppue C. O. Texnomorun cOopa NPOCTPAHCTBEHHBIX TaHHBIX a’3POKOCMUYECKUMHU
MeTonamu: yuebHoe nocodue g By3oB / C. O. Anydpues, O. C. Anydpues. - Cankr-IlerepOypr:
Jlans, 2024. - 144 c. - 978-5-507-49736-2. - Tekct: anekrponnblii / U3narensctBo Jlanb: [cailT]. -
URL: https://e.lanbook.com/book/427799 - Pexxum mpocrtyma: 1o moamnucke

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPHIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. https://docs.python.org/3/index.html -  Texnuueckas JOKyMEHTAlMsl 1O  SI3BIKY
nporpammupoBanus Python

2. https://sdo.miigaik.ru/ - Cuctema nquctanmuonHoro odyuenus MUNTAuK

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIEHUs HOBbIX 8EPCULL NPOSPAMMDbL)

1. ArcGIS;

2. QGIS;

3. Anaconda;

4. Microsoft Visual Studio;

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs
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KomnbrorepHsbIit Kitacc
Mapkepnas gocka - 1 mr.
Mono00K - 48 mT.
[TpoekTtop - 4 mT.
ABromaru3upoBa"Hoe padouee mecto (APM) - 15 mT.
[TmoTTep - 1 T
Cxkanep - | mr.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C 1enpio 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  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOI TeMe.

CaMmocTosTenbHast paboTa CTyJICHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILTUHE;
- MeronuyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alil CaMOCTOSTENIbHON pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ 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, TMpPEe3eHTalluii, BHACO- M  aygAuoOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoil cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX 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 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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