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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.01.01.02 «MckyccTBeHHBIM MHTEIJIEKT B MPOQECCHOHATBHOMN
nesaTeIbHOCTH (B cepe reofe3nn)» OTHOCHTCS K (opMupyeMoi ydacTHHKaMu 00pa3oBaTeIbHBIX
OTHOIIICHUH YacTH 00pa30BaTeIbHON IPOTrPAMMBI U U3y4aeTcs B ceMmecTpe(ax): 2.

B nmpouecce wu3yueHHMs JAWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
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5. Conepxxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

E (&)
< o
= S S 8
= = < E T am
S|l E|l 2282
= " |9 O A&
5|52 |2E8
HanmenoBanue pasnena, TeMbl o 2 2 |29 <
= %) s |2 8 &
AR -
S| 2|2 |2EEE
o) = = Q S S <
o = 4 ©] o 0:{ = &
() 2z < = | = > 5
5] ) o 8 |5& 3 &
R IR [F |QO |EdacE
Paznen 1. OcHOBBI 15 3 6 6| IIK-1.1

MPOrpaMMHUPOBAaHUS HA SI3bIKe
Python nas
reoNnpoCTPAHCTBEHHOI0 AHAIU3A

Tema 1.1. BBenenue B s3bIK 5 1 2 2
nporpammupoBanus Python

Tema 1.2. Ynpasnsromue 5 1 2 2
KOHCTPYKIMH U (YHKITUH

Tema 1.3. Monynu n nakeTsl 5 1 2 2
Python
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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

IK-1.1

Pasznea 4. O0padoTka
pacTpoBbIX A1aHHbIX /(33

Tema 4.1. bubnuoreka RasterlO
JUTsl pabOTHI C pacTpaMu

Tema 4.2. Google Earth Engine
IUTSL aHAJTN3a CITy THUKOBBIX
TaHHBIX

IIK-1.1

Paszpnea S. Teopernueckue
OCHOBBI HCKYCCTBEHHOI0
HHTEJJIEKTA

14

Tema 5.1. Benenue B
UCKYCCTBEHHBIN UHTEJUIEKT U
MalIuHHOE O0yUueHne

Tema 5.2. [loaroroBka qJaHHBIX
JUTSE MAIITTHHOTO O0YYCHHUS

IK-1.1

Pazgen 6. MeToabl MAITMHHOTO
00y4eHHs ¢ yYuTeseM s
00padoTKHN NPOCTPAHCTBEHHBIX
JaHHBIX

14

Tema 6.1. AnropuT™msl
KJIacCU(UKAIIUK U PETPECCUH

Tema 6.2. ['eoMapkeTHHIOBBIE
HCCIIEI0BAHNS TEPPUTOPUI

IK-1.1

Pa3gen 7. MeToabl MAIIUHHOIO
o0ydeHns 0e3 yquTess 1JI
NMPOCTPAHCTBEHHOT0 AHAJIN3A

14

Tema 7.1. AIrOpUTMBI
KJIacTepu3aluu

Tema 7.2. Dxomoruueckui
MOHUTOPUHT TOPOACKOU CPEIbl

IK-1.1

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

21

12

Tema 8.1. HeiipoHnnbie ceTu ajist
KJIaCCU(PMKAIIUN CITy THUKOBBIX
CHUMKOB

Tema 8.2. CemanTuueckas
CEerMEHTALUA U JETEKIMS
00BEKTOB
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Tema 8.3. Pa3BeprriBanue 7 1 2 4
MojIeneil B BeO-PHIIOKEHUIX

Hroro 108| 18| 36| 54

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

Pa3zoen 1. Ocnosvl npozpammuposanus na azvike Python ona zeonpocmpancmeennozo ananusa

Tema 1.1. Beeoenue 6 szvik npoepammuposanus Python

VYcTaHoBka M HacTpoiika cpenbl pa3zpabotku (Anaconda, Jupyter Notebook). OcHOBHBIE THTIBI U
CTPYKTYpHI JaHHbIX B Python. ®yHkiuu BBoma-BeiBoAa. [lepemennsie u oneparopsl. OCOOCHHOCTH
npumeHenus Python B reomHpopManMoHHBIX cucTeMax U 00pabOTKe MPOCTPAHCTBEHHBIX JTAHHBIX.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

[TpakTuueckas padora

Tema 1.2. Ynpasnarowue koncmpykyuu u pyHkyuu

VYenosueie oneparopsl if-elif-else. Iukner for m while. Co3nanue u ucnonb3zoBanue QyHKIUI.
O6paboTtka uckimodeHuit try-except. Pabora ¢ tekctoBeiMu (haitnamu. [IpumMeHeHue ynpaBisiiomux
KOHCTPYKITHH JIJTsl aBTOMATU3aIlU 00paOOTKH T€OJaHHbIX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Tema 1.3. Mooynu u nakemwt Python

NmMmopT u uicnonb30BaHWE CTaHAAPTHBIX Momaysieid. Co3maHne COOCTBEHHBIX MOJIYJICH M TaKETOB.
CrpykTypa makeTa geometry ajsi pabOThl ¢ TEOMETPUYCCKUMH OOBEKTaMH. YCTaHOBKAa CTOPOHHHX
OoubamoTex uepes pip u conda.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Pazoen 2. O6vekmuo-opueHmupo6anHoe npozpamMmuposanue 0nsa 2e0uH@OpMayUoOHHbIX 340ay

Tema 2.1. Ocnosvr OOII 6 Python

Knaccer u 00bekThl. ATpUOYTHI U MeTOBI. KOHCTPYKTOPBI U IECTPYKTOPHI. MIHKANCysIus JaHHBIX.
Co3znanue KJ1accoB JUIsl IPECTaBIEHUS TeorpadudecKuX 00bEKTOB (TOYKHU, JTMHUH, TIOJTUTOHBI).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padota

Tema 2.2. Hacnedosanue u nonumopghusm
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[Tpununs! HacnenoBanus. [lepeonpenenenue metonoB. AdctpaktHbie kinaccsl. OOII-pedakTopunr
reoMeTpuueckux Oubnuorek. IIpuMeHeHHe MATTEPHOB NMPOEKTUPOBAHHMS B T€OMH(OPMAIMOHHBIX
CUCTEMaX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amau

Pa3zoen 3. Paboma c 6eKmopHvlMu nPOCMPAHCMEEHHBIMU OAHHBIMU

Tema 3.1. bubnuomexa GeoPandas ons eekmopro2o ananuza

OcnoBsl pabotsl ¢ GeoPandas. Co3nanne u manunynaupoanue GeoDataFrame. Utenue u 3anmch
BekTOpHBIX (opmatoB (Shapefile, GeoJSON, GeoPackage). IIpocTpaHCTBEHHBIE OIEPALNHU:
Oydepuzanus, nepecedeHue, 00beIUHEHUE.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Tema 3.2. HHmezpauuﬂ C BHEUHUMU UCIOYHUKAMU OAHHBIX

Pab6ora ¢ API reocepBucos. Ilonyuenue BexkTopHbIX maHHbIX U3 OpenStreetMap uepe3 Overpass
API. I'eokonupoBanue u 00paTHOE TeokoaupoBanue. [locTpoeHrne HHTEPAKTUBHBIX KapT C TIOMOIIBIO
Leafmap u Folium.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Perenune 3anau

Pazoen 4. Oopabomxka pacmpoevix oannwix /[33

Tema 4.1. bubruomexa RasterlO ona pabomul ¢ pacmpamu

Urenne u 3amuchk pactpoBbix (opmaroB (GeoTIFF, HDF). OcHoBHBIE omepammu ¢ pacTpamu.
N3Bneyenne  MeTagaHHBIX W NPOCTPAHCTBEHHOW  TpuBs3ku.  llepempoenupoBanue u
peceMIUTMPOBaHKUE PACTPOB.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 4.2. Google Earth Engine ona ananusza cnymuukogulx OaHHbLX

[TonroroBka cpensr Google Earth Engine. PaGora ¢ xaramoramu cmyTHuKoBBIX naHHBIX (Landsat,
Sentinel). BpemeHnHo# ananu3 u co3mganue KoMro3uToB. Pacdyer BeretaroHHbIX uHAECKCOB (NDVI,
EVI). Dkcniopt pe3ynsraroB 00paboTKH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amau

Pa3zoen 5. Teopemuueckue 0CHOGbl UCKYCCHBEHHO20 UHMENIEKMA
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Tema 5.1. Beeoenue 6 uckyccmeeHHbvlll uHmMeN1eKm u MauuHHoe obyuenue

OcHoBHbIe OHATHS ¥ TepMuHOIoTust MW, Tumnsl MammuHHOTO O0YUYEHUS: ¢ YUUTENIeM, 0e3 YIUTels, ¢
MOJKPEIUIEHHeM. DTambl pa3paboTKu MoJeNel MallMHHOTO oO0y4yeHHs. MeTpUKU OLEHKU KayecTBa
MoJIeNel Ui 3a/1a4 Perpeccuu U KiacCupuKauu.

Tema 5.2. [loocomoska OauHbIX 011 MAUUHHO20 00)YeHUs

COop W OYHCTKAa TEOMPOCTPAHCTBEHHBIX JMaHHBIX. Pa3Bemounsli ananmu3 gaHHbix (EDA).
Hopmanmuzanust W cTaHmapTu3anus NpU3HAKOB. KoaupoBaHWE KaTerOpHAIbHBIX TEPEMECHHBIX.
Paznenenne qaHHBIX Ha 00YYAOIIYI0, BATUIAIIMOHHYIO H TECTOBYIO BEIOOPKH.

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

Tema 6.1. Ancopummul kKraccuguxayuu u pecpeccuu

Meton k-Ommxaiimux cocemeir (KNN). JluneitHas u norucrtuueckas perpeccus. Pemraromue
JepeBbsi W clydaiiHelii jec. Metox omopHbix BekTopoB (SVM). Haupabiii OaiiecoBckuit
kiaccudukatop. AHCaMONIEBbIE METOIBI.

Tema 6.2. 'eomapxkemurneogvie Uccied08aHUus meppumopuil

[IpumeHeHne anropuTMOB Kilaccuukauumu i aHanuza Ttepputopuil. [IpornosupoBanue
CTOMMOCTH HeIBWXHUMOCTH. OlLleHKa TPaHCIOPTHOM JOCTYMHOCTH. AHaIN3 JeMOorpaduyecKux
nokasaresnen. Busyanusanus pe3ybraToB Ha MHTEPAKTUBHBIX KapTax.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas pabora

Pa3zoen 7. Memoowvt mauunnozo odyuenusn 6e3 yuumens 0aa nPpoCmMpPAHCMEEHHO20 AHAIU3A

Tema 7.1. Ancopummel kK1acmepuzayuu

Merton k-cpennux (k-means). Hepapxuueckas wxinactepuzanus. DBSCAN  ans  BbIBICHHUS
IIPOCTPAHCTBEHHBIX Ki1acTepoB. IIpuMeHeHne knacTepu3alunu 4J11 30HUPOBAaHUS TEPPUTOPUIA.

Tema 7.2. Dxonozuyeckuti MOHUMOPUHE 20POOCKOU Cpedbl

Knactepuzanust skojormdeckux (akropoB. AHANW3 3arpsi3HEHUS BO3IyXa M LIYMOBOTO
3arpsi3HeHus. BbIsBIeHHEe 3eJeHbIX 30H W WX BIUSAHUSA Ha J3Konoruio. [IpocTpaHcTBeHHas
MHTEPIIONALNS SKOJIOTHUECKUX MTOKa3aTeNeH.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pazoen 8. I'nyookoe odyuenue ona oopadbomku oannwvix /{33
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Tema 8.1. Hetiponnvie cemu 05 Knaccugukayuu cnymHuKo8blX CHUMKOS

OcHOBBI TiIyOOKOTO OOydYeHHMs W CBEPTOUHBIX HEHUpOHHBIX cereil (CNN). ApXuTeKkTypsl s
o0pabotkn u300pakeHmit. Kiaccupukamuss 3eMHOTO TIOKpOBa IO CITyTHUKOBBIM JaHHBIM.
CpaBHHTENBHBIN aHATN3 TPAAUIIMOHHBIX METOA0B ML 1 TiryOokoro oOydeHus.

Tema 8.2. Cemanmuyeckas ceemenmayusi u 0emexyusi 00beKmoa

ABTORHKOIIEPHI ISl CETMEHTAIIMA CHUMKOB. BBIsIBIIeHUE N3MEHEHUH Ha Pa3HOBPEMEHHBIX CHHUMKaX.
Jlerexknust 00BEKTOB HMHQPPACTPYKTYpHl  (3MaHUsA, JOpOTH, BomoeMbl). OIleHKa TOYHOCTH
CerMEHTAIINH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 8.3. Pazeepmvieanue mooenel 8 8e0-NpUioNceHUsxX

Co3nanue BeO-NpUIIOKEHHH ¢ Hcmoib3oBaHueM Streamlit. MHTerpamus oOyueHHBIX Mojenel B
BeO-unTepdeiic. Pa3zBepTeiBanue mnpuioxeHud Ha obOmayHbix mardopmax. Cosznmanue APl s
goctyna K wmozaensMm. [IpuMepsl peanbHBIX NPUIOKEHUH Ul KJIACCH(PHMKALUU CITyTHUKOBBIX
CHHMKOB.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

PacueTtHo-rpaduueckas padora

6. Illops1oK NpoBeIeHUsI MPOMEKYTOYHOM ATTeCTALUMN

[Topsimok  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHus — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomesicymounas ammecmayus. 3auem c oyeHKou, 2 cemecmp.
3ader c OIeHKOM MpoBoAUTCS B popme TecTupoBanus Ha muatgopme C/1O.

Tect cocrout n3 25 BONpocos, KOTOpPbIE OLIEHUBAIOTCS CIETYIOLUIMM 00pa3oM:
21-25 npaBUIBHBIX OTBETOB - "OTJINYHO"
16-20 npaBUIBHBIX OTBETOB - "X0pouio"

10-15 npaBUIBHBIX OTBETOB - "yJOBIETBOPUTEIBLHO"
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0-9 npaBWJIBHBIX OTBETOB - ""HEYOBIECTBOPUTEIBHO" .

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Ocnoswt npozpammuposanus na azvike Python onsa zeonpocmpancmeennozo ananusa
Koumponupyemvie U/IK: 1IK-1.1

Tema 1.1. Beeoenue 6 s3vik npocpammuposarus Python
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Ilpaktnueckas pabora Nel. Beemenue B Python. ®dynknum BBOAa-BhiBOga. OCHOBHBIC
THUIIBI U CTPYKTYPBI JAHHBIX

Tema 1.2. Ynpasnarowue koncmpykyuu u pyukyuu
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. IIpaktuueckas padora Ne2. Brenenue B Python. Ympasmstonine koHcTpykinu. OyHKITUN.
O6paboTka uckmodeHuit. Pabora ¢ TekcToBbIMU (hanaaMu

Tema 1.3. Mooynu u nakemot Python
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. IIpaktrueckas padota Ne3. Beenenue B Python. Monynu u makeTbl

Pa3zoen 2. O0vekmno-opuenmupo8antoe nPoZpammuposanue 0sa 2e0uHpopmayuoHHbIX 3a0ay
Koumponupyemvie U/IK: 1IK-1.1

Tema 2.1. Ocnoswvr OOII 6 Python
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. IIpaktrueckas padota Ned. Beenenne B Python. Beegenue 8 OOII

Tema 2.2. Hacnedosanue u nonumopghusm
®dopma KOHTPOJIIS/OIIEHOYHOE CPeaCcTBO: PemieHue 3amaq
Bomnpocsi/3ananus:
1. Mepapxust KJ1acCOB MPOCTPAaHCTBEHHBIX 00bekTOB (HacnenoBanue)

Kontekcer: Pa3zpaboTka 6a30BOil CTPYKTYpbI JaHHBIX JUISI XPAaHEHUS TEOMETPHUYECKUX IPUMHUTHBOB B
I'C (I'eonrdopMalinOHHBIX CUCTEMAX ).

Texuuueckoe 3a1aHue:

1. Crpoextupyiite 6azoBblii kiacc SpatialFeature, comepkamuii arpuOyThl: id (upeHTH]HUKATOD),
srid (maeHTUUKATOp CHUCTEMBI KoopauHar) W Metox get wkt(), BO3BpamarwImuiA CTPOKOBOE
npeacrarieHne oobekTa B hopmare Well-Known Text.

2. Peammsyiite mpom3BomHbIM Kiacc Point, pacmmpsromuii 0a30BbId (yHKIIMOHAT aTpuOyTaMu
koopauHar x (float) u y (float).

3. Peanusyiite mpou3BoaHbIN Kiaacc LineString, mpuHUMaOMMA CIIMCOK KOPTEXEH KOOPAMHAT points
(list of tuples).

4. B mpousBOAHBIX Kiaccax mepeonpenenute Mmeron get wkt() Tak, 4TOOBI OH BO3BpaIial
koppekTHyto reometpuro (Hanmpumep, POINT(10 20) unu LINESTRING(O0 0, 1 1)), ucronb3yst BbI30B
KOHCTPYKTOpa cymnepkiacca yepes super().
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2. [Momumopdusm anroputmoB penykiuu uzmepenuii (Iomumoppuzm)

Kontekcer: Peanm3amus Pa3IMYHBIX MaTEMaTHUYCCKHUX Moz[eneﬁ IJid BBIYMCICHUA IIOIIPAaBOK IIpU
Nnepexoa€ OT USMEPCHHBIX HAKIIOHHBIX paCCTOﬂHI/Iﬁ K TOPHU30HTAJIBHBIM IIPOJIOKCHHUAM.

Texuuueckoe 3agaHue:

1. Paszpaboraiite kmaccel-oOpaborunku: TrigonometricReduction (TpuroHomMeTpuuecKuii MeETOM
yepe3 yroi HaksoHa) u DifferenceReduction (MeTos yepe3 npeBhIllIeHNE MEXKIY TOUKAMH ).

2. B kaxmom kiacce peamusyite Mmeron calculate horizontal(slant distance, parameter), rme
parameter — 3To0 100 Yroi B pajinaHax, Ju00 pa3HOCTh BBICOT COOTBETCTBEHHO.

3. Peanmsyiite kimeHTcKyr ¢GyHKIM0 compute projection(reducer, distance, param), KoTopas
MPUHUMAET OOBEKT JIF000T0 U3 BHIIIEYKAa3aHHBIX KJIACCOB U BBIMOIHSIET pacyer.

4. TlpogemMoHCTpUpYHTE NPHHIMI ToauMopdu3Ma, mepenaB B (yHKIHIO compute projection
pa3IMyYHbIe SK3eMIUIAPHI PEIyKTOPOB, oOecreunBasi eIMHO0Opa3HbIil MHTepdEiic BbI30Ba IPU Pa3HOM
BHYTPEHHEN MAaT€MaTHY€CKOM JIOTHKE.

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

Tema 3.1. bubnuomexa GeoPandas 0ns sekmopro2o ananuza
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. IIpaktrueckas padota Ne5. PaGora ¢ BektopubiMu ganHeiME 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 opor roposia ¥ BHIYUCIUTE €10 TOMOJIOTHYECKHE XapaKTePUCTHKH.

1. Ucnonwayitte dynkuto ox.graph from place(), 94To0b1 3arpy3uTh JOPOKHYIO CETh KOHKPETHOTO
paiiona (Hanpumep, "llenTpanbubiii paiion, Cankr-IleTepOypr").
2. Ouucture rpad: oCTaBbETE TOIBKO MPOE3KYIO YacTh (network type='drive').
3. Buzyaimmsupyiite rpad ¢ momompio ox.plot graph().
4. PaccumraiiTe 0oOIIyI0 TPOTHKEHHOCTh BCEX JOPOT B METpax W CPEIHIOI CBSI3HOCTH Y3JI0B
(ucmomp3yiTe ox.stats.basic_stats).

2. VI3BnedeHne MoaMroHoB 31aHuil ¥ pacdyeT mioTHoCcTH (OSMnx)

Ienp: I1omy4nTh BEKTOPHBIN CJI0M 3aCTPOUKU JJI CONIOCTABIEHUS C PACTPOBBIMU JaHHBIMHU.

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

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

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

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

Pazoen 4. Oopabomxka pacmpoevix oannwix /[33
Konmponupyemvie U/IK: 11K-1.1

Tema 4.1. bubruomexa RasterlO ona pabomul ¢ pacmpamu
dopma KOHTpOJIs/o1ieHOYHOE cpeacTBo: [IpakTudeckas padora
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Bonpocsi/3ananus:
1. IIpaktrueckas pabota Ne6. PaGora ¢ pacTpoBsiMH TaHHBIMU B Rasterio

Tema 4.2. Google Earth Engine 011 ananuza cnymuuko8blx OaHHbIX
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Aunroputmuueckass 00pabOTKa MaHHBIX MYJIBTHCIEKTPATbHOTO CKAaHUPOBAHUS JUIS
MoHuTopunra Beretanuu (GEE)
1. Chopmupyiite BpemeHHyto ceputo (Time Series) cmyTHUKOBBIX CHUMKOB Sentinel-2 unmu Landsat 8
B cpeae Google Earth Engine Python API.
2. PeanusyiiTe anropuT™M IONHKCEIHHOM MAaCKHPOBKH OOJAYHOCTH U aTMOC(EpHBIX TOMeEX,
ucnonb3ys 6utoBsie Macku kadectBa (QA PIXEL / SCL).
3. OcymiectBure CHHTE3 0€3001a4HOTO KOMITO3UTa METOJOM MEIMAHHON pPEAyKLUMU 3a JETHUH
BETETALMOHHBIN NIEPUOI.
4. Bpluncnure HOPMaJIU30BaHHBI OTHOCUTENBHBIN HMHAEKC pactutenbHoctd (NDVI) u nposenure
peKIaccuPpUKAINI0 TEPPUTOPHUH TI0 33TaHHBIM IOPOTOBBIM 3HAYCHUSIM.

2. HuTerpammsi TETEPOTCHHBIX TEONAHHBIX JUIS OIICHKH BIHSHHUS penbeda Ha
MPOCTPAHCTBEHHBIE OOBEKTHI
1. V3BnekuTe MONHWrOHaNbHBIC NaHHBIE O (DYHKIIMOHANBHBIX 30HaX (Hampumep, landuse=forest)
cpenctBamu oudmuorekun OSMnx.
2. [IlpeoOpasyiiTe mnomydeHHbIe BeKTOpHBIe mgaHHble B ¢opmar ee.FeatureCollection s
nocnenymomei oopadorku B cpene Google Earth Engine.
3. Crenepupyiite nmpou3BOIHbIE MOPPOMETPHUUECKUE CIOU (KPYTHU3HY W SKCIO3UIUIO CKIOHOB) Ha
6a3e m1o6anpHBIX LU POoBEIX Monenel perabeda (SRTM unmu NASADEM).
4. [IpumennTe MeTO] 30HAIBHOM cTaTHCTUKH (reduceRegions) 71 BEIYUCIICHUS CPETHEB3BEIICHHBIX
XapaKTEePHUCTUK pesbeda BHYTPH TPAHUIL KAXKIOTO BEKTOPHOTO MOJIUTOHA.

3. MOHUTOpPHUHT JUHAMHKHU OeperoBoii TuHUU U BoAHBIX 00beKTOB (GEE)
1. ChopmupyiiTe MHOTOJICTHHI BPEMEHHOM Psi/i paauoIOKallMOHHBIX naHHbIX Sentinel-1 (GRD) ans
MUHUMU3ALNN BIUSHUS 00Ja4HOCTH.
2. Peamm3yiiTe MOPOTOBYI0 CETMEHTAIIMIO BOIHOW ITOBEPXHOCTH, HCIONB3yd KOA(DOUIIMESHTHI
oOpatHoro paccessHust B mojsipusanusx VV u VH.
3. OcymecTtBuTe MOP(HOIOTHIECKYI0 (UIBTPAIMIO pacTpa (yaajJeHUE IIyMOB THUIIA «COJb M TIEPEI))
cpenctBamu nBrkka Google Earth Engine.
4. Borluncnute miomanb OOBEKTOB TuAporpaduu Uil pa3IUYHbIX THIPOJOTHYECKUX CE30HOB U
MPOBEJUTE CTATUCTUYECKHUI aHATN3 MEKTO0BbIX N3MEHEHUH.

Pazoen 6. Memoovl mamunno2o 00yuenus c yuumenem 0711 00padOmMKu nPOCMPAHCHIBEHHBIX
OaHHBIX

Koumponupyemvie U/IK: 1IK-1.1

Tema 6.2. 'eomapxkemurneogvie Uccied08aHUus meppumopuil
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. [Tlpaktmueckas pabora No7. ITeomMapKeTHHTOBOE WCCJICNOBaHUE TEPPUTOPUN C
MPUMEHEHHEM METO0B MAIlIMHHOTO O0y4eHHUs

Pazoen 7. Memoowt maumunnozo odyuenusn 6e3 yuumens 011 RPOCMPAHCHEEHHO20 AHAIUZA
Konmponupyemvie U/IK: 11K-1.1

Tema 7.2. Dxonozuyeckuti MOHUMOPUHE 20POOCKOU Cpedbl

dopma KOHTpOJIs/o1ieHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:
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1. Ilpaktuueckas pabora Ne8. I'eoananus sKkomormueckux (akKTOPOB TOPOACKOH Cpembl ¢
MIPUMEHEHHUEM METO/IOB NMPOCTPAHCTBEHHOM KJIaCTEpU3aLUU

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

Tema 8.2. Cemanmuueckas ceemenmayus u 0emexkyusi 00vbeKmos
dopma KOHTpOJIsI/oTIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:
1. ITpaktrueckas padbora Ne9. OOyueHne MoeI CEMaHTHIECKON CerMeHTaIu TaHHbIX J[33

Tema 8.3. Pazsepmuiganue mooeneil 8 e0-nPpUunioHCeHUsIX
dopma KOHTpOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:
1.  PacuerHo-rpaguueckas pabora. Pa3paboTka mporpaMMHOro  KOMIUIEKCAa €

BG6-HHTCp(b€ﬁCOM AJI1 UHTCIUJICKTYAJIBHOI'O aHaJin3a TI'COIMMPOCTPAaHCTBCHHBIX MOAHHBIX B 3aJadax
reoac3n U JUCTAaHIMUMOHHOT'O 30HAUPOBAHUA

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

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

A. Pa3zmep nzo0pakeHus B TUKCETAX
B. KonmruectBo pparmMeHTOB TaHHBIX, 00pabaThIBAEMBIX 32 OHY UTEPAITHIO
C. KonmuuecTBo 3mox oOyueHus
D. Pa3mep TecToBO# BEIOOPKH
2. Kaxkoit meton GeoPandas ncrmonb3yercst 171t IpOCTPAaHCTBEHHOTO COSAUHEHUS JaHHBIX?
A. merge()
B. join()
C. sjoin()
D. concat()
3. Kakas ¢ynkmus sklearn wucmonmesyercs A MOCTPOEHHsST MaTpUIbl  OLIMOOK

Kiaccupukanuu?
A. confusion matrix()
B. error_matrix()
C. classification_report()
D. accuracy matrix()

4. Kakoit Bumxket Streamlit ucrionb3yercst 7s 3arpy3ku (aitios?
. st.upload()
. st.file_uploader()
. st.file_input()
. st.load_file()

5. Kakas 6ubmmoreka Python ucnoneiyercst 1151 paboThI ¢ TEONPHUBSI3aHHBIMA PACTPOBBIMHU
TaHHBIMU?
A. geopandas
B. shapely
C. rasterio
D. folium

6. Kaxoii meton OSMnx npeo6pa3yet rpad B GeoDataFrame?

oOw >

Ne 000001115 Crpanuria 14 u3 18



A. ox.to_geodataframe()

B. ox.graph to gdfs()

C. ox.convert to gdf()

D. ox.export geodataframe()

7. Kakoit callback B Keras wcmombs3yeTcss 1jisi OCTaHOBKH OOY4YEHHS TPU OTCYTCTBUU
VIYUIICHAS] METPUKHN?
A. ModelCheckpoint
B. EarlyStopping
C. ReduceLROnPlateau
D. TerminateOnNaN
8. Kakoit MmeTon ucnosnb3yeTcs Jyisi 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 cepBepa
B. MexaHu3M coxpaHeHus JaHHBIX MEXy Hepe3arpy3kamMu CTpaHUIlbl
C. ba3za naHHBIX NPUIOKEHUS
D. Kom1 6payzepa

10. Kaxkoit nexopatop FastAPI ucnonb3yercs mis co3maHusl SHANOWHTA, MPUHHUMAIOIIETO
(haiiner?
A. @app.get()
B. @app.put()
C. @app.post()
D. @app.upload()

11. Kakas ¢ynkuuss moreps B Keras OOBIYHO HCIONB3YeTCs] JJII MHOTOKJIACCOBOM
KJIacCU(UKAIIUU CITyTHUKOBBIX CHUMKOB?
A. binary crossentropy
B. categorical crossentropy
C. mean_squared error
D. hinge

12. Kak B Google Earth Engine co3naTs MearaHHbIi KOMIO3UT U3 KOJJIEKIIMH H300paKeHU?

. collection.mean()
. collection.composite()
. collection.median()
. collection.average()

OO wp

13. Kakas ¢pynkuus OSMnx ucnionb3yercs i 3arpy3KH YAUUHONW CETH MO Ha3BaHUIO MecTa?

. ox.graph from place()
. ox.load network()
. ox.get streets()
. ox.download graph()
14. Yro npencrasnsietr coboit Google Earth Engine?
. Hactonsroe ' MIC-npunokeHne A1 aHainu3a CIlyTHUKOBBIX CHUMKOB
. Ob6naunas ratropma sl TeonpOCTPAHCTBEHHOTO aHANIM3a C MeTabalTHBIM KaTajloroM JaHHBIX
. bubnmorexa Python ams 06paboTK pacTpoBBIX H300paKEeHUN
. CepBHC /U1 CKQUMBAHUS CITyTHUKOBBIX CHUMKOB

oOQw >

OO wp

15. Yro nmpencrasmuser codoit GeoJSON?

. bunapssIit hopmar 1t XpaHEeHUs TEOAaHHBIX

. TexcToBsIii popmar 1j1s mpecTaBieHus reorpadpuueckux 00beKToB Ha ocHOBe JSON
. Cucrema xoopauHar

. bubnmmoreka JavaScript nst paboThl ¢ KapTamu

oOw >
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16. Kakoit HTTP ko o3Ha4aeT ycnemHslii 3amnpoc?
A. 404
B. 500
C. 200
D. 301

17. Kakoit cnoit Keras mpumensieTcs majis nmpeoOpa3oBaHUs W300paKeHUsS B OJHOMEPHBII
BEKTOp Mepe]] MOTHOCBSI3HBIMU CIOSAMU?
A. Dense()
B. Flatten()
C. Reshape()
D. Conv2D()

18. Kakoii MeToJl MCIIOJIb3YETCSl I ONPEEICHHUS] ONTUMAIBHOTO KOJIMYECTBA KJIACTEPOB B
anroput™me K-means?
A. MeTo IIaBHBIX KOMIIOHEHT
B. Meron nokrs (Elbow method)
C. MeTtoz onopHBIX BEKTOPOB
D. Metoa rpailu€HTHOTO CITyCKa
19. Yrto takoe FastAPI B koHTeKcTe co3aHus BEO-TIPHIIOKESHHM JIJIsl TeoaHamn3a?

A. bubnuoreka aist 00pabOTKH pacTPOBBIX JAHHBIX
B. CoBpemennslii Be6-(ppeitmBopk 11t coznanust API na Python
C. UHCcTpyMeHT st BU3yalu3aluu KapT
D. Moayns 1715t paboThl ¢ HEHPOHHBIMU CETAMU
20. Yto Takoe sHANOUHT (endpoint) B koHTekcTe API?
A. Konen nporpammsbl
B. URL-anpec nns oOpamieHust kK KOHKpeTHOH GyHKIuu API
C. Ilocnennsisi cTpoka Koga
D. Touka oCTaHOBKH OTJIaI4UKA
21. Yro mpenacraBmsier cobot HOG (Histogram of Oriented Gradients) B KOHTEKCTe
00paboTKN N300paKeHUH?
A. MeTtop cxxarus u300pakeHHI
B. JleckpunTop npr3HaKOB, OCHOBAHHBIN Ha pacrpeAeeHuU rPaJueHTOB NHTEHCUBHOCTH
C. AJropuT™ cerMeHTaluu
D. Crioco6 ymyurmieHus: KOHTpacTa
22. Yto o3nayaeT CRS B KOHTEKCTE r€ONPOCTPAHCTBEHHBIX TaHHBIX?

A. Cloud Resource System
B. Coordinate Reference System
C. Color Ramp Scheme
D. Clustering Result Score
23. Kakas OubOnmoreka Python wucnomb3yercs ans  co3maHus  MHTEPAKTHUBHBIX
BeO-npunoxenuit 6e3 3nanust HTML/CSS/JavaScript?
A. Django
B. Flask
C. Streamlit
D. FastAPI

24. Kakoiif MeTon ucniosb3yercs s coxpanenust GeoDataFrame B popmare GeoJSON?

A. save()
B. to_file()
C. export()
D. write json()
25. Kakas cucteMa koopAHHAT 0OBIYHO MCTIOIB3YETCs A BeO-kapTorpadun?

A.UTM Zone 37N
B. Pulkovo 1942
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C. WGS84 (EPSG:4326)
D. Gauss-Kruger

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. MutskoB E. C. UckycCcTBeHHBIM WHTEUIEKT MU MalIMHHOE OOydeHHue: yuyeOHoe mocodue s
By30B: ydeOHOoe mocobue mis By3oB / E. C. Mursakos, A. I. Illmenesa, A. W. Jlanpun. -
Cankr-IletepOypr: Jlans, 2025. - 252 c¢. - 978-5-507-51465-6. - TekcT: SIEKTPOHHBIA. //
WznarensctBo Jlamp: [caiit]. - URL: https://e.lanbook.com/img/cover/book/450827.jpg (mara
obpamenust: 16.03.2025). - Pexxum nocTyma: 1mo moamnmcke

2. JIsicakoB K. ®. Ilpaktuueckoe mporpammupoBanue Ha Python: ydeOHOoe mocoOue: ydyeOHOE
nocooune / K. @. JlvicakoB. - IIpaktmueckoe mporpammupoBanue Ha Python - HoocuOupck:
HoBocubupckuii rocynapctBeHHbIN yHUBEpCUTET, 2023. - 75 ¢. - 2227-8397. - TeKCT: 3IEeKTPOHHBIH.
// TPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/134584.html (mata oOparmieHus:
16.03.2025). - PexxuMm gocTyma: 1mo moammucKe

Jlononnumenvuas numepamypa

1. AnyppueB C. O. Texnomoruu cOopa NPOCTPAHCTBEHHBIX AaHHBIX a3POKOCMHYECCKUMH
MeToaMu: y4eOHOoe mocobue il By30B: yueOHoe mocobue minsa By3oB / C. O. Anydpues, O. C.
Anydpues. - Cankrt-IlerepOypr: Jlans, 2024. - 144 c. - 978-5-507-49736-2. - TekcT: AMEKTPOHHBIN.
/I 3narensctBo Jlamb: [caiit]. - URL: https://e.lanbook.com/img/cover/book/427799.jpg (nara
obpamenust: 16.03.2025). - Pexxum nocTyrma: 1mo moamnmcke

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4aKOIIUXCS

Ipogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. https://docs.python.org/3/index.html -  Texuuueckas  JAOKyYMEHTamusi TIO  SI3BIKY
nporpammupoBanusi Python

2. https://sdo.miigaik.ru/ - Cucrema nuctannuonnoro ooyuennss MUNTAuK

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

1. ArcGIS;

2. QGIS;

3. Anaconda;

4. Microsoft Visual Studio;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM

(0OHOBIEHUE BLINONHAENICS €XHCEHEDENbHO)
He ucnonb3zyercsi.
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9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

VYuebHas aymuTopus
Mapkepnas gocka - 1 mr.
MoHo010K - 48 mT.
[TpoekTtop - 4 wT.
ABromaru3upoBaHHoe padouee mecto (APM) - 15 mT.
[TmoTTep - 1 T
Cxanep - | mr.

10. MeTonnyeckue yKazaHusi 10 OCBOCHHMIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBITOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CamocTtosTenbHast paboTa CTyJ€HTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILIUHE;
- MeronnyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alil CaMOCTOSTEIbHONH 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 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPE3eHTallUidi, BHAECO- M ayaAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmornHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX 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 AMCHUIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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