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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[1K-1 Cnocoben

YIPaBISATh

Tonorpado-reoie3nIecKux padboT

IMPOU3BOACTBCHHO-TCXHOJIOTHYECKUMU mponeccaMu

I1K-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPadO-reoIe3nIECKIX padoT

3namu:

[1K-1.1/3832 TeopeTndecknue OCHOBBI HCKYCCTBEHHOTO MHTEIJICKTA, MAaITHHHOTO
o0yueHus: U mTyOOKoro oOydyeHusi, BOSMOKHOCTH M OTPaHUYEHUS UX MPUMEHEHHs MpU
penieHnn MpodeCCHOHANBHBIX 3a/a4 B 00JACTH reonie3uu, kaprorpadun u oOpaboTku
MPOCTPAHCTBEHHBIX JTAHHBIX.

[1K-1.1/3833 OcHOBBI TpPOrpaMMHUpPOBaHMsI Ha s3blke Python ©u BO3MOXHOCTH
CTIIeUATTU3UPOBAHHBIX OUOIMOTEK JIsl 00pabOTKH MPOCTPAHCTBEHHBIX JTAHHBIX
[1K-1.1/3834 MeToasl IOATOTOBKHM, aHAIM3a W MHTEPIIPETAIIMN TE€OTPOCTPAHCTBEHHBIX
JTaHHBIX U KPUTEPUU OLEHKU KauecTBa Pe3yJbTaTOB MHTEIEKTyalbHOM 00paboTKu mpu
pa3paboTKe MPOEKTOB MPOU3BOICTBA TONOTPpado-reo1e3nIeCKuX padboT

Ymemns:

[MK-1.1/¥YM31 Tlpumensts s3bik Python u cnenumanu3upoBaHHBIE OHOIMOTEKH IS
00paboTKN M aHaIM3a T'eOJE3MUYCCKUX, KapTorpauuecKux AaHHBIX, a TAKKe JAaHHBIX
JUCTAHIIMOHHOTO 30HANPOBAHUS 3eMIIH

[K-1.1/YM32 IlpuMeHSATh METOIbI MAIIMHHOTO OOydYeHHs! U TIIyOOKOro OOy4deHus ais
pelieHns 3a1a4 Kiaccu(UKaIuy, KIACTepU3alud U CETMEHTAIMU MPOCTPAHCTBEHHBIX
TAHHBIX

IK-1.1/¥mM33 OO6ocHOBBIBaTH BBIOOP METOJOB HMCKYCCTBEHHOTO WHTEIUICKTa U
IPOrPaMMHBIX CpEICTB npu pazpaboTke MIPOEKTOB MIPOU3BOACTBA
toniorpado-reoIe3nIecKux padboT

Braoems:

[1K-1.1/HB29 HaBbikamu pa3pabOTKH aJrOPUTMOB M TPOTPAMMHBIX PEIICHUN IS
aBTOMaTHU3alu 00pabOTKU MPOCTPAHCTBEHHBIX JAHHBIX

IIK-1.1/HB30 HaBblkamy TpPUMEHEHUS METOJAOB HCKYCCTBEHHOTO WHTEIIJICKTA JIJIst
pelIeHns MPUKIAaIHbIX 3a]a4 Te0Ie3UU U KapTorpapuu

[1K-1.1/HB31 HaBbikaMu NpPOEKTUPOBAHUS HHTEIUICKTYaJbHBIX CHCTEM aHajau3a M
BU3yaJIM3allMH PE3yIbTaTOB 00pabOTKU TeONpOCTPAHCTBEHHBIX JaHHBIX

2. Iloka3aresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Inanupyemsblie
pe3yJIbTaThl OCBOCHHUS
IIPOrpaMMBbI

YpoBeHb
OBJIaACHUA

Kpurepun oniennBanus (nepeueHb chpopMUpOBaHHBIX
NJIK/3YB no ypoBHSIM OCBOCHHS)




[TK-1 Cniocoben
yIPaBIISATh
MPOM3BOJICTBEHHO-TEX
HOJIOTHYECKUMHU
nporeccamMmu
tonorpado-reoaeznye
CKUX padoT

I1oBEBIIIIEHHBIN

NAK IIK-1.1 PazpaboTka npoeKTOB IPOU3BOACTBA
Tornorpado-reoge3nyeckux padbor

3HaTh:
ITK-1.1/3u32 TeopeTrndyeckue 0CHOBBI HCKYCCTBEHHOTO
MHTEJUIEKTA, MAIIMHHOTO 00y4eHUs U TITyOOKOTO
00y4eHHs1, BOSMOXKHOCTH M OTPAHUYCHHUS UX IPUMEHEHHUS
IpY peLIeHNH NMPo(ecCHOHATBHBIX 33a4 B 001aCTH
reojie3nu, Kaprorpaguu u 00paboTKH MPOCTPAHCTBEHHBIX
JTAHHBIX.
[TK-1.1/3833 OcHOBBI NPOrpaMMUPOBAHUS Ha S3BIKE
Python 1 BO3MOXHOCTH cIieIIMaTu3uPOBAaHHBIX OUOITHOTEK
U1 00pabOTKM MPOCTPAHCTBEHHBIX JAHHBIX
I1K-1.1/3134 MeTtonbl MOATOTOBKH, aHAIN3a U
UHTEPIPETAINU TeONPOCTPAHCTBEHHBIX JAHHBIX U
KPUTEPHHU OLIEHKU KauyeCTBa Pe3yJIbTaTOB
MHTEJUIEKTYaIbHOM 00paboTKH mpu pa3paboTKe MPOEKTOB
POM3BOACTBA TONOTPaO-Te0Ie3NIECKIX PadOT

YMmeTs:
[K-1.1/YM31 Ipumensts s3b1k Python u
CHeHaIU3UPOBaHHbIE OUOMUOTEKH ISt 00pabOTKU 1
aHaJu3a reoIe3NIECKNUX, KapTorpapuuecKux JaHHBIX, a
TaKXe JJAHHBIX AUCTAaHIIMOHHOTO 30HAWPOBAHMS 3eMITH
[K-1.1/YM32 ITpuMeHSATh METOAbI MAIIIMHHOTO O0y4eHUs
U [ITyOOKOTO OOy4eHUS JUIsl pelieHHs 3a1a4
KJIaccu(UKaIK, KJIacTepU3aluu U CerMeHTaluu
IPOCTPAHCTBEHHBIX TaHHBIX
ITK-1.1/¥YM33 OG0CHOBBIBaThH BHIOOP METO/IOB
UCKYCCTBEHHOTO MHTEJUIEKTA M MIPOTPAMMHBIX CPECTB
npu pa3paboTke IPOEKTOB MPOU3BOACTBA
Tororpado-reoge3nyeckux padbor

Bnagers:
[1K-1.1/HB29 HaBbikamu pa3paboTKH aaroOpuTMOB U
IPOTPaMMHBIX pEIIeHUH I aBTOMaTH3aIlu 00padoTKU
IPOCTPAHCTBEHHBIX TaHHBIX

[1K-1.1/HB30 HaBbikamy IpUMEHEHUSI METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTA JUIsl pEIICHUS TPUKIIAaIHBIX
3a[a4 reoie3ny U KapTorpapuu

[1K-1.1/HB31 HaBbikamu TpOEKTUPOBAHMS
MHTEJUIEKTYaIbHBIX CUCTEM aHaJIM3a U BU3yalu3aluu
pe3ynbTaToB 00pabOTKH re0npPOCTPAHCTBEHHBIX TaHHBIX




bazosniit

MK TIK-1.1 Pa3zpaboTka npoeKTOB MPOU3BOJICTBA
Tornorpado-reoge3nyeckux padbor

3HaTh:
I1K-1.1/3134 MeTtonbl MOATOTOBKH, aHAIN3a U
UHTEPIPETAINU TeONPOCTPAHCTBEHHBIX JAHHBIX U
KPUTEPHHU OLIEHKU KauyeCTBa Pe3yJIbTaTOB
MHTEJUIEKTYaIbHOM 00paboTKH mpu pa3paboTKe MPOEKTOB
POM3BOACTBA TONOTPaO-Te0Ie3NIECKIX PadOT
[TK-1.1/3833 OcHOBBI NPOrpaMMUPOBAHUS Ha S3BIKE
Python 1 BO3MOXHOCTH CIieIIMaTU3UPOBAHHBIX OUOITHOTEK
U1 00pabOTKM MPOCTPAHCTBEHHBIX JJAHHBIX
ITK-1.1/3u32 Teopetndyeckue 0CHOBBI HCKYCCTBEHHOTO
MHTEJUIEKTA, MAIIMHHOTO O0y4eHUs U TITyOOKOTO
00y4eHHs1, BOSMOXKHOCTH M OTPAHUYCHHUS UX PUMEHEHHUS
IpY peLIeHNH MPo(ecCHOHATBHBIX 33a4 B 001aCTH
reojie3nu, Kaprorpaguu u 00paboTKH MPOCTPAHCTBEHHBIX
JTAHHBIX.

YMmeTs:
ITK-1.1/¥YM33 OG0CHOBBIBAThH BEIOOP METOIOB
HCKYCCTBEHHOTO MHTEJUIEKTA M MIPOTPAMMHBIX CPEICTB
npu pa3paboTke IPOEKTOB MPOU3BOACTBA
Tornorpado-reoge3nyeckux padbor
[K-1.1/YM32 ITpuMeHSATh METOAbI MAIIIMHHOTO O0y4eHUs
U [ITyOOKOTO OOy4eHUS JUIsl pelieHHs 3a1a4
KJIaccu(UKaIK, KJIacTepU3aluu U CerMeHTaluu
IPOCTPAHCTBEHHBIX TaHHBIX
[MK-1.1/¥YM31 [Ipumensts s361k Python u
CHeHaIU3UPOBaHHbIE OMOTUOTEKH ISt 00pabOTKU 1
aHaln3a reoIe3NIECKNUX, KapTorpapuuecKux JaHHBIX, a
TaKXe JJAHHBIX JAUCTAaHIIMOHHOTO 30HAWPOBAHUS 3eMITH

[Toporossiii

MK ITK-1.1 Pa3paGoTka mpoeKTOB MPOU3BOACTBA
toniorpado-reoIe3nIecKux padboT

3HaTh:
[1K-1.1/3632 TeopeTtnueckne 0CHOBBI HCKYCCTBEHHOTO
WHTEJUICKTa, MAIIMHHOTO O0YYEeHHS U TIIyOOKOTO
00yueHus1, BOSMO)KHOCTU M OTPAaHUYECHUS UX PUMEHEHUS
MIPH peleHnr MPoPeCCUOHATBHBIX 3a/1a4 B 00JIaCTH
reojie3un, kKaprorpaduu 1 00pabOTKH MPOCTPAHCTBEHHBIX
JTAHHBIX.
[TK-1.1/3833 OCHOBBI MPOTPAMMHUPOBAHUS HA SI3BIKE
Python 1 BO3MOXXHOCTH CIIEIMAIM3UPOBAHHBIX OMOIHOTEK
JU1s1 00pabOTKH MPOCTPAHCTBEHHBIX JIAHHBIX
ITK-1.1/3u34 MeTtoabl MOATOTOBKH, aHAIN3a U
MHTEPIIpEeTallMy T€0NPOCTPAHCTBEHHBIX JaHHBIX U
KPUTEPUU OLIEHKH KayecTBa pe3ybTaToB
WHTEJUICKTYaJIbHON 00paboTKH Mpu pa3paboTKe MPOECKTOB
MPOU3BOICTBA TONOTpad)o-reoIe3nIeCKuX padboT

3. [IIxajga oneHuBaHUA




OrueHka

Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

OTIn4HO

[TK-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPaO-reo1e3nIeCKIX
pabot
[IK-1.1/3u32 TeopeTrndeckre 0CHOBBI HCKYCCTBEHHOTO MHTEIIIEKTA, MAITUHHOTO
00y4eHus ¥ IITyOOKOro 00yueHHsl, BOSMOKHOCTH U OTPaHUYEHUS UX IPUMEHEHUS
IpY pelIeHNH MpodecCuoHaIbHBIX 3aj1a4 B 001aCTH reoie3uu, KapTorpaduu u
00pabOTKU MPOCTPAHCTBEHHBIX JTaHHBIX.
IK-1.1/3833 OcHOBBI porpaMMupoBaHus Ha si3bike Python u Bo3aMoxxHOCTH
CHELHATU3UPOBAHHBIX OMOIMOTEK I 00pabOTKM MPOCTPAHCTBEHHBIX TAHHBIX
[TK-1.1/3834 MeTobl MOATOTOBKH, aHATM3a M HHTEPIPETAIIUU
T€ONPOCTPAHCTBEHHBIX TAHHBIX U KPUTEPUH OLICHKH KaueCcTBa Pe3yIbTaToOB
MHTEJUIEKTYaIbHOM 00paboTKM npu pa3paboTKe MPOEKTOB MPOU3BOACTBA
Tornorpado-reope3nyeckux padbor
MK-1.1/YM31 Ipumensts 361k Python u cnenmanusupoBanHabie OMOINOTEKN AT
00pabOTKHU M aHAIN3a T€0JIE3NIECKIX, KapTOrpapMuecKux JaHHbBIX, a TAKKe
JAHHBIX AUCTAHIIMOHHOTO 30HAUPOBAHUS 3eMIIU
[K-1.1/YM32 ITpuMeHSITh METO/IbI MAIIMHHOTO O0Yy4eHUs U TITyOOKOTr0o 00yUYeHHs
JUISL peUIeHus 3a7a4 KiacCu(pUKaluu, KIacTepu3aluy U CETMEHTAIH
IPOCTPAHCTBEHHBIX TaHHBIX
[K-1.1/YM33 O60CcHOBBIBaTH BBIOOP METOAOB MCKYCCTBEHHOTO MHTEJUICKTA U
IPOTPaMMHBIX CPEJICTB MPH pa3padoTKe MPOEKTOB MPOU3BOICTBA
Tornorpado-reoge3nyeckux padbor
[1K-1.1/HB29 HaBbikamu pa3paboTKH aJrOpUTMOB M MIPOrPAMMHBIX PELICHUN IS
aBTOMAaTH3alMK1 00PaOOTKU MPOCTPAHCTBEHHBIX TAaHHBIX
[TK-1.1/HB30 HaBbikamu mprMEHEHUS METOJOB UCKYCCTBEHHOTO MHTEIUICKTA JIJIS
peleHus MPUKIJIAIHBIX 3aj1a4 Fe0le3Un U KapTorpadpuu
[IK-1.1/HB31 HaBbikamMy IPOEKTHUPOBAHUS HHTEIJICKTYAIbHBIX CUCTEM aHAJIN3a U
BU3YyaJHM3alMU PE3yIbTaTOB 00pPaOOTKU Ie0NpOCTPAHCTBEHHBIX JAHHBIX

Xopo1o

[IK-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPaO-reo1e3nIeCKIX
pabor
[IK-1.1/3u32 Teoperndyeckre 0CHOBBI HCKYCCTBEHHOTO MHTEIIIEKTA, MAITUHHOTO
00y4eHus ¥ IITyOOKOro 00yueHHs], BOSMOKHOCTH U OTPaHUYEHUS UX IPUMEHEHUS
IpY peLIeHNH MpodecCHoHaIbHBIX 3aj1a4 B 001aCTH reoie3nu, KapTorpaduu u
00pabOTKU MPOCTPAHCTBEHHBIX JTaHHBIX.
IK-1.1/3833 OcHOBBI porpaMMupoBaHus Ha si3bike Python u Bo3sMoxxHOCTH
CHEHATU3UPOBAHHBIX OMOIMOTEK 11 00pabOTKM MPOCTPAHCTBEHHBIX TAHHBIX
[TK-1.1/3134 MeTo/bl MOATOTOBKH, aHATM3a M HHTEPIPETAIIUU
T€ONPOCTPAHCTBEHHBIX TAaHHBIX U KPUTEPUH OLICHKH KaueCcTBa Pe3yIbTaToOB
MHTEJUIEKTYaIbHOM 00paboTKM pu pa3paboTKe MPOEKTOB MPOU3BOACTBA
Tornorpado-reoge3nyeckux padbor
MK-1.1/YM31 Ipumensts 361k Python u cnenmanusupoBannabie OMOINOTEKN AT
00pabOTKHU M aHAIN3a T€0JIE3NIECKUX, KapTOrpapuuecKux JaHHbIX, a TAKKe
JAHHBIX AUCTAHIIMOHHOTO 30HAUPOBAHUS 3eMIIU
[K-1.1/YM32 ITpuMeHSITh METO/IbI MAIIMHHOTO O0y4EHUs U TITyOOKOT0 00yUYeHHS
JUISL peUIeHus 3a7a4 KiacCu(pUKaluu, KIacTepu3aluy U CETMEHTAIIH
IPOCTPAHCTBEHHBIX TaHHBIX
IK-1.1/YM33 O60CcHOBBIBaTH BBIOOP METOAOB MCKYCCTBEHHOTO MHTEIUIEKTA U
IPOTPaMMHBIX CPEJICTB MPH pa3pabOTKe MPOEKTOB MPOU3BOICTBA
Tornorpado-reoge3nyeckux padbor




YnosnerBopure
JIBHO

[IK-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPadO-reo1e3nIeCKIX
pabot
[IK-1.1/3u32 Teoperndeckre 0CHOBBI HCKYCCTBEHHOTO MHTEIIIEKTA, MAITUHHOTO
00y4eHus ¥ IITyOOKOTro 00yueHHsI, BOSMO)KHOCTH U OTPAaHUUEHUS UX TPUMEHEHHS

IpY pelIeHNH MpodecCuoHaIbHBIX 3a/1a4 B 00IaCTH reoie3un, KapTorpaduu u
00pabOTKU MPOCTPAHCTBEHHBIX JTaHHBIX.
IK-1.1/3833 OcHOBBI porpaMMupoBaHus Ha si3bike Python u Bo3aMoxxHOCTH

CHELHATU3UPOBAHHBIX OMOIMOTEK 11 00pabOTKM MPOCTPAHCTBEHHBIX TAHHBIX
[TK-1.1/3834 MeTo/bl MOATOTOBKH, aHATM3a M HHTEPIPETAIIUN
T€ONPOCTPAHCTBEHHBIX TAHHBIX U KPUTEPUH OLICHKH KaueCcTBa Pe3yIbTaToOB
MHTEJUIEKTYaIbHOM 00paboTKM npu pa3paboTKe MPOEKTOB MPOU3BOACTBA

Tornorpado-reoge3nyeckux padbor

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texynuii KOHTPOJIb

Pemenue 3amau

[IpakTrueckas pabota

PacueTHo-rpaduyeckas pabora

IIpomexyTrounas PacuerHo-rpaduueckas pabora
aTTecTanus 3ayeT ¢ OLIEHKOU
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumeHoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K . TIpoMexyT.
Texymmi
arTrecranus
1 |OcnoBsl nporpammupoBanus Ha  |I1K-1.1 [IpakTuueckas padora 3auer ¢
s3pike Python mis OLIEHKOM
reonpOCTPAaHCTBEHHOTO aHaJIn3a
2  |OOBEKTHO-OPUEHTHPOBAHHOE IK-1.1 [TpakTuueckas padora 3auer ¢
MPOrpaMMHUPOBAHUE IS Pewenue 3amau OLIEHKOM
reonH(OPMAITMOHHBIX 3a]1a4
3 |Pabora ¢ BEKTOPHBIMH IMK-1.1 [TpakTuueckas padora 3auer ¢
MIPOCTPAHCTBEHHBIMU JAHHBIMU Pemenue 3amau OLIEHKOM
4 |O6paboTtka pactpoBbix nanubix  |I1K-1.1 [IpakTuueckas padora 3auer ¢
1133 Penrenue 3amay OIICHKOU
5 |Teoperndeckue OCHOBBI IK-1.1 3auer ¢
HCKYCCTBEHHOTO MHTEJUIEKTa OLIEHKOM
6 |[Metoasl mamuHHOTO 00y4eHus ¢ |[1K-1.1 [TpakTuueckas padora 3auer ¢
y4YHUTENeM 111 00paboTKH OLIEHKOM
MPOCTPAHCTBEHHBIX TAHHBIX
7 |Meroas! mamaHOTO 00yyenus  |IIK-1.1 [TpakTuueckas padora 3auer ¢
0e3 yuuTens as OLICHKOM
MPOCTPAHCTBEHHOTO aHAIIN3a
8 |I'myGokoe oOydeHue miist IMK-1.1 [TpakTuueckas pabora 3auer ¢
00paboTku manHbIX /(33 Pacuetno-rpaduueckas OIICHKOM
pabora

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN




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

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 2 cemecmp.
3auer ¢ omeHKou mpoBoAuTcs B (hopme TectupoBanus Ha muiathopme CJO.

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

16-20 mpaBWIBbHBIX OTBETOB - "X0Opo1Io"

10-15 mpaBWJIBHBIX OTBETOB - "yIOBIETBOPUTEIHHO"

0-9 nmpaBUJIBHBIX OTBETOB - ""HEYTOBIECTBOPUTEIBHO" .

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

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

Tema 1.1. Beeoenue 6 si3vik npocpammuposanus Python
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

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

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

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

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

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



Tema 2.1. Ocnosvr OOII 6 Python
dopma KoHTpos1/onieHoUHOE 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. Mepapxusi KjaccoB MpoCTpaHCTBEHHBIX 00beKkTOB (HacnenoBanue)

KonTekcer: Pa3zpaboTka 6a30BOil CTPYKTYpbl JAHHBIX Ul XPAHEHUS T€OMETPHUECKUX TPUMHUTHBOB B
I'NC (I'eonndopMaiMOHHBIX CUCTEMAX).

Texanueckoe 3agaHue:

1. Copoekrupyiite 6a30BbIii kiacc SpatialFeature, comepkammii atpuOytsl: id (uneHtudukartop),
srid (uaeHTHUKATOpP CHCTEMBI KOOpAWHAT) W MeTox get wkt(), Bo3Bpamaromuil CTPOKOBOE
npezcrasieHue oobekra B popmare Well-Known Text.
2. Peanu3yiite mpou3BoaHbIN kiacc Point, pacummpsitoniuii 6a30BbId (QyHKIMOHANT aTpuOyTaMu
koopauHar x (float) u y (float).
3. Peanuzyiite nmpou3BoaHbIil kinacc LineString, mpuHUMAIOMKK CIIMCOK KOPTEXeW KOOpAMHAT points
(list of tuples).
4. B mpou3BOOHBIX KJlaccax mepeornpenenute meron get wkt() Tak, 4TOObBI OH BO3BpAaIal
koppekTHyto reomerputo (Hanpumep, POINT(10 20) unu LINESTRING(O0 0, 1 1)), ucnosnb3ys BbI30B
KOHCTPYKTOpa cynepkiacca uepes super().

2. ITomumopdusm anroputmoB penykinu usmepennit (Ilomamopdusm)
Kontekcr: Peanu3zanus pasinyHbIX MaTeMaTHYeCKHUX MOJENCH Ui BBIYMCICHUS IOINPABOK MpHU
nepexozie 0T U3MEPEHHBIX HAKJIOHHBIX PACCTOSHUIM K TOPU30HTAIBHBIM IPOJIOKECHUSM.

Texanueckoe 3agaHue:

1. Paspaboraiite knaccel-oOpadorumku: TrigonometricReduction (Tpuronomerpuyeckuii MeTox
gyepes yrou HakioHa) u DifferenceReduction (MeTox uepes nmpeBbIIIeHNE MEXTy TOUKAMU ).

2. B xaxnmoMm kiacce peanu3yiite Mmerton calculate horizontal(slant distance, parameter), rae
parameter — 3T0 JIMOO YTroJI B pajraHax, JM00 Pa3HOCTh BHICOT COOTBETCTBEHHO.

3. Peanusyiite kmmeHTckylo QyHKIU0 compute projection(reducer, distance, param), KoTopas
MPUHUMAET OOBEKT JIF0OOTO U3 BBIIIEYKa3aHHBIX KIACCOB U BBIMOIHSIET PacyerT.

4. TlponemoHCTpUpyiTEe NOpUHLMI monuMopdu3Ma, mnepeaaB B (yHKIMIO compute projection
pa3NIUYHbIC SK3EMIUIIPBI PEYKTOPOB, 00ecieurBas eAMHO00pa3HbIid HHTEp]elic BbI30Ba MPU pa3HOU
BHYTPEHHEH MaTeMaTU4ECKOU JIOTHKE.

Pazoen 3. Paboma c 6eKmopHbimMu npocCmpancmeeHHbIMU OAGHHbIMU
Konmponupyemvie U/IK: 11K-1.1

Tema 3.1. bubruomexa GeoPandas 01131 6ekmopro2o ananuza
dopma KOHTpOJIsI/O1LIeHOYHOE cpeAcTBO: [IpakTHyeckas padbora
Bomnpocwi/3ananus:
1. Ilpaktuueckas padora NeS. Pabora ¢ BekTopHbIMU AaHHBIMU B GeoPandas

Tema 3.2. Unmeepayus ¢ 6HewHUMU UCTMOYHUKAMU OAHHBIX
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemenue 3ama4y
Bonpocsi/3ananus:



1. Ananus rpada nopoxnoii cetu (OSMnx)
Iens: [Toctpouts rpad Oopor roposa v BEIYUCIUTE €70 TONOJIOIHYECKUE XapaKTEPUCTHKH.

1. Ucnonwayitte dynkuto ox.graph from place(), 9ToOsI 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 METpaxX W CPEIHIOI CBSI3HOCTH Y3JI0B
(ucnomp3yiTe ox.stats.basic_stats).

2. VI3Bnedenue MoMuroHoB 3AaHuil 1 pacdyeT mioTHoCcTH (OSMnx)

Ienp: I1omy4nTh BEKTOPHBIN CJI0U 3aCTPOUKU JJI CONIOCTABIEHUS 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 riommazneit (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 oannwix /[33
Konmponupyemvie U/IK: 11K-1.1

Tema 4.1. bubruomexa RasterlO ona pabomul ¢ pacmpamu
dopma KoHTpoIIs1/oLleHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. Ilpaktuueckas padora Ne6. Pabota ¢ pacTpoBsIMU 1aHHBIMU B Rasterio

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

1. Anroputmuueckass 00pabOTKa [aHHBIX MYJIBTHCIEKTPAIbHOTO CKAaHUPOBAHUS JUIS
MouuTopunra Beretanuu (GEE)
1. Chopmupyiite BpemeHHYI0 ceputo (Time Series) cmyTHUKOBBIX CHUMKOB Sentinel-2 wm Landsat 8
B cpeae Google Earth Engine Python API.
2. PeanusyiiTe anropuT™M TIONMUKCEIBHOW MAaCKUPOBKH OOJAYHOCTH U aTMOC(EpHBIX IOMEX,
ucrnonb3ys outoBeie Macku kauecTBa (QA PIXEL / SCL).
3. OcymecTBuTe CHUHTE3 0€300J]a4HOTO KOMITO3UTAa METOJOM MEAMAHHOW PEIyKIMH 3a JICTHUH
BEreTAIMOHHBIN IEPUO/I.
4. Bpryucnute HOpMaJU30BaHHBIH OTHOCUTENBHBIM MHACKC pacTuTenbHoCcTH (NDVI) n npoBeaute
peKIaccuPUKAINI0 TEPPUTOPUHU IO 3aJaHHBIM OPOTOBBIM 3HAYEHUSIM.

2. UHuterpauusi TeTEPOreHHBIX TEOJAHHBIX JUIs OLIEHKH BIMSHHUS penbeda Ha
MIPOCTPAHCTBEHHbBIE OOBEKTHI
1. W3BnekuTe MOJWTOHANIbHBIE JaHHBIE O (YHKIMOHAJIBHBIX 30HaX (Hampumep, landuse=forest)
cpencrBamu Oubmmorekn OSMnx.
2. [Tlpeobpa3yiite monyueHHble BeKTOpHBbIe naHHble B (opmar ee.FeatureCollection s
nocaenytomei 00padotku B cpene Google Earth Engine.
3. Crenepupyiite npou3BogHbIe MOpPOMETpHUUECKHE CIOU (KPYTU3HY U SKCIO3UIMIO CKIOHOB) Ha
0a3e mobaneHbIX U(PPOoBEIX Mozenel peabeda (SRTM nnu NASADEM).
4. TlpumenuTe MEeTO 30HAIBHON cTaTUCTUKH (reduceRegions) /1t BEIYKMCIICHUS CPETHEB3BEIICHHBIX
XapaKTEePUCTUK pesbeda BHYTPH IPaHUIL KaXKIO0r0 BEKTOPHOTO MOJUTOHA.

3. MOHUTOPUHT TUHAMHUKHN OeperoBoi JTUHUU U BOIHBIX 00beKTOB (GEE)

1. ChopmupyiiTe MHOTONIETHHI BpEMEHHOU Psi/i paAHOJIOKAIMOHHbBIX JaHHbIX Sentinel-1 (GRD) mst



MUHUMU3ALNN BIUSHUS 0OJaYHOCTH.

2. Peamm3yiiTe TOPOTOBYI0 CETMEHTAIIMIO BOJAHOW ITOBEPXHOCTH, HCIONB3YSd KOA(DOUIIMESHTHI
oOpatHoro paccessHust B mojsipusanusx VV u VH.

3. OcymecTtBuTe MOP(HOIOTHIECKYI0 (GUIBTPAIMIO pacTpa (yaajJeHUE IIyMOB THUIIA «COJb M TEPEI»)
cpenctBamu nBrkka Google Earth Engine.

4. Boruncnute miomanb OOBEKTOB TuAporpaduu Ui pa3IUYHbIX THIPOJOTHYECKUX CE30HOB U
MIPOBEJUTE CTATUCTUYECKHUI aHATN3 MEKTOJ0BbIX N3MEHEHUH.

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

Koumponupyemvie U/IK: 1IK-1.1

Tema 6.2. 'eomapkemurnzogvie Uccied08aHUus meppumopuil
®dopma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. [Tlpaktmueckas pabora No7. ITeomMapKeTHHTOBOE WCCJICNOBAaHUE TEPPUTOPUN C
MPUMEHEHHEM METO0B MAIlIMHHOTO O0y4eHHUS

Pazoen 7. Memoowt maumunnozo odyuenusn 6e3 yuumens 011 RPOCMPAHCHMEEHHO20 AHAIUZA
Konmponupyemvie U/IK: 11K-1.1

Tema 7.2. Dxonozuyeckuti MOHUMOPUHE 20POOCKOU Cpedbl
dopma KOHTPOJIsT/OlleHOYHOE cpeacTBO: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. Ilpaktuueckas pabora Ne8. I'eoananus sKkomormueckux (HakTOPOB TOPOACKOH Cpembl ¢
MIPUMEHEHHUEM METO/IOB NMPOCTPAHCTBEHHOM KJIaCTEpU3aLUU

Pa3zoen 8. I'nybokoe odyuenue ona 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. OOGyueHne MoIEIN CEMAaHTHIECKON CerMEeHTaIK TaHHbIX J[33

Tema 8.3. Pazsepmuiganue mooenell 8 e0-NPUnioHCeHUsIX
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:

1. PacuerHo-rpaduueckas pabora. Pa3paboTka mporpaMMHOro  KOMIUIEKCAa €
BeO-uHTEepeiicoM A MHTEIUIEKTYalbHOTO aHajh3a TeONPOCTPAHCTBEHHBIX JAaHHBIX B 3ajadax
Te0/I€3UHU M JUCTAHIIMOHHOTO 30HIMPOBAHUS

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

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

A. Pa3mep nzo0pakeHus B TUKCETIAX
B. KomruectBo pparmMeHTOB TaHHBIX, 00pabaThIBAEMBIX 32 OHY UTEPAITHIO



C. KonmuuecTBo 3mox oOyueHus
D. Pa3mep TecToBO# BEIOOPKH

2. Kaxkoit meton GeoPandas ncmonb3yercst 171t IpOCTPAaHCTBEHHOTO COSAUHEHUS JaHHBIX ?
A. merge()
B. join()
C. sjoin()
D. concat()

3. Kakas ¢ynkmus sklearn wucmomesyercs A MOCTPOSHHS MaTpUIbl  OMIMOOK
Kiaccupukanuu?
A. confusion matrix()
B. error_matrix()
C. classification_report()
D. accuracy matrix()

4. Kako#i Bumxket Streamlit ucrionb3yercst 71s 3arpy3ku (aition?

. st.upload()
. st.file_uploader()
. st.file_input()
. st.load_file()

5. Kakas O6ubmmoreka Python uicnonbs3yercst 1151 paboThI ¢ TEONPHUBSI3aHHBIMA PACTPOBBIMHU
TAaHHBIMU?
A. geopandas
B. shapely
C. rasterio
D. folium

oOw >

6. Kaxoii meton OSMnx npeo6pasyet 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 wucnomnb3yercst uisi OCTaHOBKM OOy4YeHHs NpPU OTCYTCTBUHU
YIYULIEHHUs] METPUKHU?
A. ModelCheckpoint
B. EarlyStopping
C. ReduceLROnPlateau
D. TerminateOnNaN
8. Kaxoit MeTox ncrnonb3yercs i1 KOAUPOBaHUS U300pakeHus B base64?
A. base64.encode()
B. base64.b64encode()
C. base64.to_base64()
D. base64.convert()

9. Yro takoe Session State B Streamlit?

A. CocrosiHue cepaepa
B. MexaHnu3M coxpaHeHUs JaHHBIX MEXAy Iepe3arpy3KkamMu CTpaHULIbI
C. ba3a 1aHHBIX NPUIOKEHUSA
D. Ksu 6paysepa
10. Kaxont nexoparop FastAPI ucnonb3yercss uisi co3gaHMs 3HANOMHTA, HMPUHUMAIOLIETO
¢aitner?

A. @app.get()

B. @app.put()

C. @app.post()
D. @app.upload()



11. Kakas ¢ynkuuss mnorepp B Keras oOBYHO 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 KOMITO3UT U3 KOJUIEKLIMU H300pakeHut?
. collection.mean()
. collection.composite()
. collection.median()
. collection.average()

13. Kakas dynknus OSMnx ucmosib3yeTcs IS 3arpy3Kd YJAUYHONW CETH 10 Ha3BaHUIO MecTa?
. ox.graph_from_place()
. ox.load network()
. ox.get_streets()
. ox.download_graph()

oOw >

OO wp

14. Yro npencrasnser coboit Google Earth Engine?

. Hactonenoe I'MC-nipunoskenne g aHaiau3a CIyTHUKOBBIX CHUMKOB
. Obnaunas miatdopma s TEONPOCTPAHCTBEHHOTO aHAIN3a C MeTa0alTHBIM KaTaloroM JaHHBIX
. bubnmuoreka Python nist 06paboTku pacTpoBBIX U300paKEHHI
. CepBuc AJi1 CKauMBaHUS CITyTHUKOBBIX CHUMKOB
15. Yro npencrapinser coboir GeoJSON?
. bunapHsIii popmar 1t XpaHEHHS T€0JTaHHBIX
. TexcToBBIii (hopmar a1t mpesicTaBIeHus reorpapuueckux 00beKToB Ha ocHOBE JSON
. Cucrema KoopiUHAT
. bubnmotexka JavaScript 11t paGoThI ¢ KapTamMu

oOw >

OO wp

16. Kakoit HTTP ko o3Ha4aeT ycnemHslii 3amnpoc?
. 404
500
200
.301

ToOwp

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. Meton nokrs (Elbow method)
C. MeTtoz onopHBIX BEKTOPOB
D. Metoa rpailu€HTHOTO CITyCcKa
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. UHcTpyMeHT st BU3yalu3aluu KapT
D. Moayns 1715t paboThl ¢ HEHPOHHBIMU CETSAMU
20. Yto Takoe sHANOUHT (endpoint) B koHTekcTe API?
A. Konen nporpammsbl
B. URL-anpec nis oOpamieHust kK KOHKpeTHOH GyHKIuu API
C. Ilocnennsist cTpoka Koga



D. Touka oCTaHOBKH OT/IaI4UKA

21. Yrto mpencraBnser coboir HOG (Histogram of Oriented Gradients) B KOHTeKcTe
00paboTKH U300paKeHNH?
A. Metox cxaTust n300paskeHH
B. JleckpunTop npu3HakoB, OCHOBAHHBIA HA PaCIPEIEICHUN I'PaJUEHTOB UHTEHCUBHOCTH
C. AaropuTt™m CermMeHTaIu
D. Cnioco0 ymydiieHust KOHTpacTa
22.Yrto o3nauaetr CRS B KOHTEKCTE TeONPOCTPAHCTBEHHBIX JaHHBIX?
A. Cloud Resource System
B. Coordinate Reference System
C. Color Ramp Scheme
D. Clustering Result Score
23. Kakas OubOnmuorexka Python wucmonmb3yercs i co34aHUS  WHTEPAKTHUBHBIX
BeO-nipriioxkennii 6e3 3nanus HTML/CSS/JavaScript?
A. Django
B. Flask
C. Streamlit
D. FastAPI
24. Kaxko#t meton ucrnonb3yercs s coxpanenus: GeoDataFrame B opmare GeoJSON?
A. save()
B. to_file()
C. export()
D. write_json()
25. Kakast cuctemMa KOOpAUHAT OOBIYHO UCTIONB3YeTCs It BeO-KapTorpadpuu?
A. UTM Zone 37N
B. Pulkovo 1942
C. WGS84 (EPSG:4326)
D. Gauss-Kruger
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