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Pa3padoruukmu:
3aBenytrommii kadenpoit KocMmueckoro MOHUTOPHHTA M SKOJIOTHH,
1.H., ipodeccop Manunuukos B. A.
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1 |Kaprorpadmueckuii | [Ipemcenaresnb 3arpebun I. 1. Paccmorpeno | 27.12.2023, Ne
baxynerer YUEHOTO COBETa 4/23
¢axynbTera

Ne 000001797 Crpanura 2 u3 13



Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)

Ne 000001797 Crpanura 3 u3 13



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

[lenp ocBOEHUS AUCHUIUIMHBI - 3aKTIOYAETCS B MOTYYCHHH OOyYaIONUMUCS TEOPETHUECKHUX
3HAaHUW O COBPEMEHHBIX TEXHOJIOTHSIX MOHUTOPUHTA OKPYKAIOIIEH cpelbl, olleHKe YPPEKTUBHOCTH
BBIOOpA TOHM MIJIM MHOW TEXHOJOTHH C TMOCIEAYIONUM MMPUMEHEHHEeM B TipodeccroHanbHOi chepe, a
TaK)Ke MPAKTUYECKUX HABBIKOB ((hOpPMUPOBAHHE) U TOTOBHOCTH K CAMOCTOSITENILHOM pa3padoTke U
WX IPUMEHEHHH TSI PEICHUs 3a7a4 B MpodeCCHOHANBLHOU cdepe.

3anaun u3y4eHus JUCIUILTUHBL:

- (hopMupoBaHHEe IOHATHI O COBPEMEHHBIX TEXHOJIOTHUSX MOHHUTOPHHTA OKPYIKAIOIIEH CPEIIbl;

- OCBOCHHE HABBIKOB MPOBEICHUS MOHUTOPHUHTA OKPYKAIOIIEH CPEJIbI;

- TIONyYeHHE KOMIICTEHIIMA MO pPa3pabOTKe METONWK, TEXHOJIOTHH M TPOEKTOB MOHUTOPHHTA
OKpY>KaroIle Cpeibl;

- opMHpOBaHUE YMEHHI NPUMEHSATH MOJYUYCHHBIC 3HAHUS B TIPAKTHUECKON JESITETLHOCTH, PEIIaTh
MPAaKTUYCCKHUE 3aa4H.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-2 CnocobeH  WCMONB30BaTh  TEOPETUYECKUE  OCHOBBI  DKOJOTHH,  T€0JKOJIOTHH,
MIPUPOJIOTIONB30BAHUS, OXPaHbl MPHUPOILI U HAyK 00 OKpyXKaroleil cpene B NpodecCHOHAIBHOM
JEATEeIIbHOCTHU

OIIK-2.1 Ananu3upyeT NpUPOAHBIE U MPUPOIHO-aHTPOIIOTEHHBIE CUCTEMBI, HX CTPYKTYDY,
(YHKIMOHUPOBAaHHE U B3aMMOCBSI3U MEXAY KOMIIOHEHTAMH C HCIIOJIB30BAHUEM OCHOBHBIX
9KOJIOTMYECKUX MOHATHH U 3aKOHOB.

3name:
OIIK-2.1/386 OCHOBHBIE YKOJOTUYECKHUE TIOHSTHS, 3aKOHBI U TTPUHITUTIBI
Ymemes:

OIIK-2.1/Ym5 BrisaBasTe CTPYKTYPY " KOMITOHEHTBI MIPUPOTHBIX u
MPUPOTHO-aHTPOMOTEHHBIX CUCTEM

Braoems:

OIIK-2.1/HBS MertonamMu CHUCTEMHOTO aHajM3a W MOJEIMPOBAHUS SKOJIOTMYECKUX
IpOLIECCOB

OIIK-2.2 OneHuBaeT COBpeMEHHbIE MPOOIEMBI PUPOIOTIONB30BAHUS C MO3UIMA KOHLEIIIMN
YCTOMYMBOIO Pa3BUTHSL.

3nams:
OI1IK-2.2/3u4 Kpurepun 1 UHAMKATOPBl YCTOWYUBOTO MPUPOAOIOIH30BAHUS
Ymems:

OIIK-2.2/¥YM5 Amnanu3upoBaTh COBpPEMEHHBIE MpPOOJIEMBbl MPHUPOAONOIH30BAHUSI C
y4€TOM KOJIOTHYECKUX OTPAHUYCHUN U COLIMAIBHBIX TOTPeOHOCTEH
Braoemy:

OIIK-2.2/HB5 MeTogamu KOMIUIEKCHON OIICHKH YCTOMYHUBOCTH MPUPOIOTIOIH30BAHUS

OIIK-2.3 IIpuMeHsieT TeOpeTHUYEeCKHUE 3HAHUSI SKOJIOTHH, T€03KOJIOIMH, IPUPOAONIOIH30BAHNUSA,
OXpaHbI TPUPOABI U HAyK 00 OKpYyKaroIeh cpene Uit pa3paboTKU MEPOIPHUSATHI MO OXpaHe
MPUPOABI U BOCCTAHOBIICHUIO HAPYIICHHBIX YKOCUCTEM.

3namu:

OIIK-2.3/3u3 TeopeTtnueckrne 0CHOBBI SKOJIOTHH, T€OIKOJIOTUH, TIPUPOIOTIONB30BAHMS U

OXpaHbl OKPY>KAIOLIEH CPeIbl
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Ymems:

OIIK-2.3/YM3 AHanu3upoBaTh KOHKPETHBIE DKOJIOTHYCCKHE MPOOIEMbI M HAPYIICHHS C
MCIOJIb30BaHHEM KOMILIEKCHOTO MEXAUCHUUIUITMHAPHOTO MOIX01a

Braoems:

OIIK-2.3/HB3 HaBbikamu mo00opa M OOOCHOBAaHUS TEXHOJIOTHMH OXpaHbl U
BOCCTAHOBHTEJBHBIX Pa0OT [Tl Pa3IMYHBIX THIIOB HAPYIICHUH

OIIK-3 CrocobeH nMpuMeHSTh 0a30BbIe METOJIbI YKOJIOTHUSCKUX HCCIEIOBAHUHN I pelIeHUs 3a1a4d
npodeccuoHaNbHON AESITeTbHOCTH

OIIK-3.5 OOpabarpiBaeT W HMHTEPNPETUPYET JaHHBIE DKOJOTHMUECKHUX HCCICIOBAHUN C
UCIOJIb30BaHUEM CTAaTUCTHUECKUX METO/IOB.

3namu:

OIIK-3.5/311 Crnenuduky 53KOJIOTHYECKHX MaHHBIX (MPOCTPAHCTBEHHO-BPEMEHHAS
CTPYKTYpa, HEOTHOPOIHOCTh, KOPPEIISALINN)

Ymems:

OIIK-3.5/YMm1 IIpuMEHATh CTaTUCTUYECKUE METOIBI JJISi BBIABICHHUSA 3aKOHOMEpPHOCTEH
B DKOJIOTMYECKUX JaHHBIX

Braoems:

OIIK-3.5/HBl Metogamu rpadudeckoro MpeACTaBICHUS CTAaTUCTHUYECKUX JTaHHBIX
(rpaduku, TUarpaMMsbl, KapThl)

[IK-3 CnocobeH ycTaHOBIMBATH MPUYMHBI U TOCICJACTBUS aBapUUHBIX BBHIOPOCOB M COpPOCOB
3arpsI3HAIOLIUX BELIECTB B OKPYKAIOIIYIO CPELY, OCYIIECTBIATH MOATOTOBKY IIpE...

[1IK-3.1 IlIpoBogut aHanmu3 OOCTOATENBCTB aBapuH, OINpeNeNseT HMCTOYHUK U 00BeM
MOCTYIUIEHHS 3arpsI3HAOIINX BELLECTB.

3name:
ITK-3.1/382 Knaccudukaiuio aBapuii 1 UX SKOJOTUIECKUE TIOCTIEACTBUS
Ymemn:

[IK-3.1/YM2 AmnanusupoBaTh NPUYMHBI U OOCTOSATENLCTBA aBapuil Ha TEXHOTEHHBIX
o0beKTax

Braoems:
[1K-3.1/HB2 Anroputmamu pacdéTa ymepoa oKpyKaromiei cpee

[TIK-3.2 OueHuBaeT BO3MOXHBIN yIIepd KOMIOHEHTaM OKPYXKAIOMIeH Cpeapl M 3J0pPOBBIO
HACEJICHUS.

3name:

I1K-3.2/3u3 KoMIOHEHTHI OKpY’KaloIIel cpenbl, MOABEPKEHHBIE PUCKY (BO3AYyX, BOJA,
MoYBa, OMOIIEHO3bI)

Ymems:

[1K-3.2/YM3 Ananu3upoBaTh PHUCKH JUIsI 370POBbS HACEJICHHS OT TEXHOTEHHBIX
BO3IEHUCTBUN

Bnaoemw:
[1K-3.2/HB3 HaBblkaMu IPOrHO3UPOBAHMSI PACTIPOCTPAHEHUS 3arpSI3HSAIOIINX BEIIECTB

3. Mecto aucuumimHbl B cTpykrype OII

HuctummHa (Moayab) b1.0.37 «MOHUTOPHHT OKpY>Kalollei Cpeab» OTHOCUTCS K 00s3aTelabHOM
4acTu 00pa30BaTEIIbHON MPOTPaMMBbI U U3y4aeTcs B cemecTpe(ax): 7.
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B npounecce wu3yyeHMs OUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIJIMHBI (MOYJIS1) M BUABI Y4eOHOH padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMK HE YKa3bIBAIOTCS)

s | o
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El 2| 5232
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HawnmenoBanwue paszeina, TeMbl b 2 2 |2 S ;’
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Pasnen 1. Teoperuyeckue 30 8 6| 16| OIIK-2.1
OCHOBBI JTUCTAHIIMOHHOIO [1K-3.2
30HAUPOBAHUSA 3eMJIH
Tema 1.1. Bengenue B 15 4 3 8
JUCTAHIIMOHHOE 30HANPOBAHIE
Tema 1.2. Cuctemsl 15 4 3 8
JTUCTAHIIMOHHOTO 30HMPOBAHHUS
Pasnen 2. BuzyanbHoe 42 9 9| 24| OIIK-2.2
nemudppupoBanue [K-3.1
Tema 2.1. Teopetnueckue ocHOBBI | 14 3 3 8
nemudpoBaHUs U300pAKEHHH
Tema 2.2. JlemudpupoBanue 14 3 3 8
00BEKTOB
Tema 2.3. JlemudpupoBanue 14 3 3 8
OCHOBHBIX TUTIOB OOBEKTOB
Paznen 3. ABromaTusupoBannoe | 72| 15| 17| 40| OIIK-2.3
aemnppuposanue 113 OIIK-3.5
Tema 3.1. PacioznaBanue o6pazos | 14 3 3 8
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Tema 3.2. Ilonroroska 14 3 3 8
MaTepHuasoB

Tema 3.3. Pacno3naBanue 0e3 15 3 4 8
oOyueHus

Tema 3.4. Pacno3naBaHue c 15 3 4 8
oOy4yeHneM

Tema 3.5. Teopetnueckue ocHoBbI | 14 3 3 8
MOHHUTOPHHTA

HUroro 144 32| 32| 80

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

Pazoen 1. Teopemuueckue 0cHO6bl OUCMAHYUOHHO20 30HOUPOBAHUA 3emu

Tema 1.1. Beeoenue 6 OucmanyuorHoe 30HOUposanue

Omnpenenenre U HadallbHbBIE CBEACHUS O TUCTAHIIMOHHOM 30HAMPOBaHUU. [IpumMeps! nCIob30BaHUSI.
duznuecKrue OCHOBBI TUCTAHIIMOHHOTO 30HIMPOBAHUS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 1.2. Cucmemvl OUCmMaAHYUOHHO20 30HOUPOBAHUS

O0630p cucTeM AWCTAHIIMOHHOTO 30HAUpOBaHMS ((oTorpaduyeckue, IINEKTPOONTHUYCCKHE,
MaCCHBHBIC MUKPOBOJTHOBBIE, CUCTEMbI U3MEPEHUS TaJTbHOCTH, PE(PICKTOPHI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Pas3zoen 2. Buzyanvnoe oemughpuposanue

Tema 2.1. Teopemuueckue ocHogvl Oeuuposarnus uz0opadcenui

Crnoco6bl u Mmeronsl aemmmdpoBanus. Jlorndyeckass cTpykrypa nemmdpupoBanus. Mcropuuecka
SCIIpaBKa O Pa3BUTHH JCIIU(PPUPOBAHUSL.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 2.2. Jlewughpuposanue 06vekmos

JeummdpoBannbie npusHaku. Ousnonoruueckue, reorpapudeckue, adpopororpadhudecKkiuii OCHOBBI
AemuppoBaHHUsL.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue
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Tema 2.3. Jlewuppuposarue 0CHOBHBIX MUNOB 00bEKMOE

Ocobennoctn  aemmpuUpoBaHUsS HACEICHHBIX IYHKTOB, JOpOT, ruaporpaduu, penbeda,
PacTUTENILHOCTH, CEITbCKOXO3SHCTBEHHBIX YTOIUH, TPYHTOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 3. Aemomamu3suposannoe oewiugppupoeanue /[/13

Tema 3.1. Pacnosuasarnue 06pazos

OCHOBHBIE TIOHSTHSI U METOJIbI PACTIO3HABAHUS M300paKECHUH.
Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.2. I[loocomoexka mamepuanos

[TepBuunas 06paboTKa, TpaHchOpMaIrs, CHHTE3 U HHICKCHBIC N300paskKeHHSI
Texymui KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

Tema 3.3. Pacnosnasarnue 6e3 ooyuenus

Anroputmel ISODATA, K-means.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.4. Pacnosnasanue ¢ obyueHuem

AJropuTMBI MaKCMMaJIbHO MpaBAONonoOus, MaxiaHoOuca, runepnappanenunena. Kputepuu
BBIOOpA ATAJIOHOB.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.5. Teopemuueckue oCHObI MOHUMOPUH2A

OCHOBHBIE XapaKTEPUCTUKU CUCTEMbI MOHUTOPUHIaBBIOOP NEPUOAMYHOCTH MOJTyUYEHUs! JaHHBIX.
Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

6. ITopsinok nmpoBegeHUsI MPOMEKYTOUHOM aTTeCTANMHI
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[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».

Ipomescymounas ammecmayus: Kypcosas paboma, 7 cemecmp.

K 3ammure kypcoBoil paboThl 10MYyCKaIOTCS CTYACHTHI, IOJTHOCTHIO BBIIOJIHUBIINE BCE 00s3aTEIbHbBIE
paboThl B paMKaxX TEKYIIEro KOHTPOJS M0 JAUCHUIUIMHE. 3aluTa KypcoBOH paOOThI MPOBOAUTCS I10
owreram. Ha moxaroroBky k orBery orBoauTcsi 20-40 muHyT. CHavana CTyJEHT MHUIIET OTBET Ha
BOIPOCHI/pelIaeT TeCTUPOBaHNUE OMIIeTa, 3aTEM YCTHO OTBEYAET HA HABOJSAIINE BOIIPOCHI, CBI3aHHBIE
C BOTpocaMu OusieTa.

Ilpomesxcymounas ammecmayus. 3auem, 7 cemecmp.

K mpomexyTouHOl aTrecTranuu JOMYCKAIOTCS CTYAEHTHI, IOJHOCTHIO BBIMIOJHUBIINE BCE
oOsi3aTenbHbIe Pa0OThI B paMKax TEKYIIEro KOHTPOJs Mo AucuuiuiuHe. [IpomexxyTounas arrecranus
npoBoauTcs 1o Owmieram. Ha moaroroBky k otBety orBomutcs 20-40 munyT. CHadanma CTyIEHT
MUIIET OTBET Ha BONPOCHI/pElIaeT TeCTHUpOBaHHE OwWsieTa, 3aTeéM YCTHO OTBEYAaeT Ha HABOASIIUE
BOIPOCHI, CBA3aHHBIE C BOIIPOCAMHU OuiieTa.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Teopemuueckue 0CHOBbL OUCMAHYUOHHO20 30HOUPOBAHUA 3eMIU
Koumponupyemvie M/[K: OIIK-2.1 [IK-3.2

Tema 1.1. Beeoenue 6 OucmanyuorHoe 30HOUposanue
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Yto siBisieTcs MIaBHBIM OTIMYMEM JAMCTAHIIMOHHOTO 30HAMpoBaHus 3emuu (/133) ot
TPaJMIIMOHHBIX METO/IOB HAOIIOEHNS B KOJIOTUU U Teorpadpuu?

Tema 1.2. Cucmemvl OUCmMAaHyYuOHHO20 30HOUPOBAHUS
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Ha xakme 1Ba OCHOBHBIX THNa AensATcs cucreMmbl J[33 mo MecTy pacnonoxeHus
TI1aTGOPMBI U B 4EM UX KITFOUEBBIE IKCIUTYaTallMOHHBIE PA3TUIns?

Pas3zoen 2. Buzyanvnoe oemughpuposanue
Konmponupyemwie H/{K: OIIK-2.2 [IK-3.1

Tema 2.1. Teopemuueckue ocHogvl Oeuuposarnus uzoopaicenui
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
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1. Uro Takoe nemm(ppoBOYHbIC NPU3HAKK M KaKUE TPU OCHOBHBIC TPYIIBI MPHU3HAKOB
UCTIONB3YIOTCS U UACHTU(PHUKAIMYA OObEKTOB HA CHUMKaX?

Tema 2.2. Jlewuppuposarnue o6vexmos
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Kakoii OCHOBHON HpPHHLMII JIEKHUT B OCHOBE CIIEKTPAJIbHOIO (aBTOMAaTU3MPOBAHHOIO)
Iemu(ppPUpPOBaHUsT TEMAaTUYECKHX KJIACCOB, TaKUX KaK «BOAA», <JIEC» WM «3aCTPOCHHBIC
TeppUTOpUN»?

Tema 2.3. Jlewughpuposarue 0CHOBHBIX MUNOE 00bEKMOB
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. [To kKakuM COBOKYITHOCTH JCTIU(PPOBOYHBIX PU3HAKOB HA KOCMHUYECKOM CHHMKE CPEIHETO
paspemienust (HampuMmep, Landsat) MOXXHO HaJE€KHO OTJIWYUTH BOJHBIA OOBEKT OT BIIAKHOTO
3a00J104€HHOTO yJyacTKa?

Pa3zoen 3. Aémomamu3suposannoe oewiugppuposanue /[/13
Konmponupyemwie H/{K: OIIK-2.3 OIIK-3.5

Tema 3.1. Pacnosnasarnue 00pazos
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. B uwem 3akiodaercsi KIIIOYEBOE OTIMYHME 3aJaddl «paclio3HaBaHHs 00pa3oB» (pattern
recognition) B JI33 ot nmpocToro «aemudpupoBaHus 00bEKTOB» ?

Tema 3.2. Iloocomoska mamepuanos
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. KakoB MUHUMaTBHBIA HEOOXOIMMBIN HA0OpP MOATOTOBIEHHBIX MaTepUaioB U METaJaHHBIX
JUTSI TIEpeIadn Pe3yabTaToB AeUGPUPOBAHMS IPYTOMY CIICIIUATUCTY WK 1)1 Bepudukanun?

Tema 3.3. Pacnosnasarnue 6e3 obyuenus
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Yro sBusercs OCHOBHBIM TIPUHIIMIIOM W TJIABHBIM NPEUMYIIECTBOM METOIOB
kiaccudukanuu «6e3 odyuenus» (unsupervised) B J[33?

Tema 3.4. Pacnosnasanue ¢ ooyuenuem
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. I[Touemy mipu KOHTpoJMpyeMoi Kiaccudukaiuu («c 00ydeHHeM») KPUTUYECKH BaKHBIM
ATAnoM SIBIIAETCS COOp KAa4eCTBEHHBIX M PEMPE3CHTATUBHBIX TPEHUPOBOYHBIX BBIOOPOK (training
samples)?

Tema 3.5. Teopemuueckue oCHOGbI MOHUMOPUH2A
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:

1. YeM npuHIMOMAIBHO OTIMYAETCSI MOHUTOPMHI Ha OCHOBE AaHHbIX JI33 oT pazoBoii
WHBEHTApPH3allMd WU OIIEHKHM, M KAaKOBBl TPU KIIOUYEBBIX TpeOOBaHMSA K OpPraHM3allUd TaKOTO
MOHMTOpPHUHIa?
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8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

7 cemecmp, 3auem
Koumponupyemvie H/IK: OIIK-2.1 I[IK-3.1 OIIK-2.2 IIK-3.2 OIIK-2.3 OIIK-3.5
Bonpocsl/3ananus:

1. Yto Takoe 3KOJIOrM4eCKUidi MOHUTOPUHT U KAKOBBI €I0 OCHOBHBIE YPOBHU?

2. Kakue Buipl MOHUTOPHHTA BBIICTISIOT 110 00BEKTaM HAOMIONCHUS ?

[98)

. Uto takoe I1JIK 1 kakoBa €€ pojib B MOHUTOPHUHTE?
4. Kakue MeTombl UCTIONIB3YIOTCS It 0TOOpa mpod atMocgepHOro Bo3ayxa?
5. Yto Takoe OMOMOHUTOPUHT M KaKWE OPTaHU3MBbI SBIISIOTCS OMOWHIUKATOPAMHU?

6. KakoBbl OCHOBHBIC MPUHIIMITHI OPTAaHU3AINH CETH HAOTIONCHMI?

~

. Kak ocymiectBisieTcsi MOHUTOPUHT BOIHBIX OOBEKTOB?
8. UTO Takoe NMCTaHIMOHHBI MOHUTOPUHT U KAaKOBBI €r0 IPEUMYyIIecTBa?

9. Kakume opranuzaiuu B P@® OCYyIIECTBIAIOT TOCYIAPCTBEHHBIA AKOJIOTHYECKUM
MOHHUTOPHUHT?

10. Kak opopmisitoTcst pe3ynbTaTbl MOHUTOPHHIOBBIX HCCIIEIOBAaHU?

7 cemecmp, Kypcosas paboma
Konmponupyemwie H/IK: OIIK-2.1 IIK-3.1 OIIK-2.2 IIK-3.2 OIIK-2.3 OIIK-3.5
Bomnpocwi/3ananus:

1. Kak o6ocHOBaTh BEIOOP 00OBEKTA U TIOKA3aTeNel 1711 MOHUTOPUHTA B KypCOBOM paboTe?

2. Kak pa3paboTars nmporpaMMy MOHUTOPHHTA JUIsl KOHKPETHON TeppuTopun’?

3. Kak paccuntarp HeoOXOAMMOE KOJIMYECTBO IMpPOO M MOJYYEHHS CTAaTHCTUYECKH
JIOCTOBEPHBIX PE3YIBTATOB?

4. Kakum 00pa3oM MPOBECTH CPABHUTEIBHBIN aHAIW3 JaHHBIX MOHHMTOPHHIA 3a pas3HbIC
nepuoabI?

5. Kak olieHUTh ypOBEHB 3arpsi3HEHUs 110 KOMILIEKCHBIM MTOKa3aTessaM?
6. Kak cBs3aTh JaHHBIE MOHUTOPUHIA C COCTOSTHUEM 3/10POBbsI HACEIECHMS?
7. Kakum o6pazom ucnonbzoBars I UC-TexHOMOrMM 17151 00pabOTKH TaHHBIX MOHUTOPHUHTA?

8. Kak pa3pabotars peKOMEH/IAIIMH TI0 COBEPIICHCTBOBAHUIO CUCTEMbI MOHHUTOPHUHTA?
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9. Kak opopmuth kaprorpaduueckiue Marepraibl B KypcoBoil padote?

10. Kakum o00pa3oM OIEHHUTh JKOHOMHUYECKYIO J(P(PEKTHBHOCTh MPEIIOKCHHBIX
MEPOIPHUATHI IO ONTUMHU3AIUA MOHUTOPUHTA?

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. KopenskoBa E. A. Yp6o3Kkonoruss 1 MOHUTOPUHT COCTOSIHUSI OKpPY’KaloIIel cpenpl: yuyeOHoe
nocobue st By3oB / E. A. KopenbkoBa, H. A. llupsesa, A. U. KoBemnukos. - Cankr-IlerepOypr:
Jlans, 2024. - 244 c. - 978-5-507-49702-7. - Tekct: anekrponnslii / U3narensctBo Jlanb: [cailT]. -
URL: https://e.lanbook.com/book/432698 - Pexxum mocrtyma: 1o moamnucke

2. 3BepeB A.T. Meroauueckue ykazanus K Ja0oparopHbsIM padoram 1o Kypcey "l'eomopdornorus ¢
ocHoBaMu reosiorun”, "IIpuponueie pecypesl 3emun", "MHxeHepHas reoquHamuka, "MHxeHepHas
reonorus”. / A.T. 3sepeB. - MUNT'AuK, 2016. - 24 - TekcT: HEIOCPEACTBEHHBIH.

Jlononnumenvuas numepamypa

1. IMnakc JI. I1. I'eomorus: yuebnoe mocodbue / JI. I1. ITmakc, M. A. bormacapos. - ['eomorus -
Munck: Bremmitmas mkona, 2016. - 432 c¢. - 978-985-06-2651-6. - Tekcr: snexrponssiii // [PR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/90759.html - Pexxum noctyma: mo moamnucke

2. Cazonos U. I. 'eomoponorust u yerBepTuyHas reojaorus: 1adopaTopHblil npaktukym / W. T.
CazonoB, T. B. I'nenkoBckas, JI. A. Acramosa. - I'eomopdosnorust ¥ 4YeTBEepTHUUHAS TEOJNOTHUS -
Craspononb: CeBepo-KaBkasckuii penepanbubiii yausepeuret, 2015. - 92 c¢. - 2227-8397. - Tekcer:
snektpoHHbI // IPR SMART: [caiir]. - URL: https://www.iprbookshop.ru/63081.html - Pexum
JOCTYTIA: TI0 TIOMTUCKE

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

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. http://www.zapoved.ru - Oco6o oxpansiembie [Ipupoansie Teppuropuu PO
2. https://21bs.ru/index.php/bio - XKypnan «buocdepa»
3. https://ecologyras.ru/ - Kypnan «Ikomaorusp»

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

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

He ucnonb3yercsi.
Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM

(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)
He ucnonb3yercsi.
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9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
NHtepakTBHAs MaHeN b - 1 mT.
MenoBas nocka - 1 mr.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoeHne y4yeOHOW TUCHUIUIMHBI «MOHUTOPHMHT  OKpYXAIOIIeW Cpeapl»  Ipeanoiaraet
MOCJIEZIOBATENIbHYI0 paboOTy B XO/€ ayIUTOPHBIX 3aHATUN U CUCTEMATHYECKYIO0 CaMOCTOSITENIbHYIO
MOJITOTOBKY C AKIICHTOM Ha MPUMEHEHHWE METOJ0B IHUCTAHIIMOHHOTO 30HAMpoBaHus 3emun ([133).
OcHOBHO# y4eOHBINM TPOIIECC CTPOUTCS HA COUYCTAHWH JICKIIMOHHBIX W MPAKTHUYECKUX 3aHATHH. B
pamMKax caMOCTOSITENIbHOM paOOoThl MPEACTOUT U3y4YaTh PEKOMEHOBAHHYIO JUTEpaTypy MO cUCTeMaM
HaAOJIOIEHUH 32 COCTOSTHUEM OKPY KaloUIei cpesibl U TOTOBUTHCA K MPAKTHUYECKUM 3aHSATHSIM.

Jlis yCIenHOro OCBOEHUS TUCHUIUIMHBI HEOOXOJUMO PETYISIPHO MOCEIIaTh BCE BUIBI YUEOHBIX
3aHATUN, BKJIIOYas JIEKLUWH, TIJ€ JalOTCS OCHOBHBIE TEOPETUYECKHUE TMOJNIOKEHUs Kypca, U
MPAKTUYECKHE 3aHATHA 10 MCHONb30BaHUIO MeTofoB JI33 i1 MOHMTOpPHMHTa MPUPOIHBIX
KOMITOHEHTOB, OOpa0OTKe M HWHTEpIpEeTali JaHHBIX KOCMHUYECKON ChEMKH, a TaKKe OLIEHKE
OUHAMHMKHU DKOJIOTMYECKHX H3MeHeHui. Bce ydeOHbIe MaTepuaibl M JOMOJHUTENBHBIE PECYpPChI
OydyT IOCTYyHHBI B 3JIEKTPOHHOW 00pa3oBaTeIbHOW cpele YHUBEPCUTETa, C KOTOPBIMU CJEIyeT
CBOEBPEMEHHO 3HAKOMUTHCSI.

Kontponp pe3ynbraroB o0yueHHUs] OCYIIECTBISETCS 4epe3 TEKYIIHH KOHTPOJb U MPOMEXYTOUHYIO
arrecranuio. Ocoboe BHUMaHHE yeNseTcs COOMIONECHUIO aKaJeMUUeCKON TUCIUIUINHBI, BJIaJCHUIO
METOJaMH aHallM3a JaHHBIX JUCTAHIIMOHHOTO 30HIUPOBAaHUS U KOPPEKTHOM HWHTEpPIpETaINH
pe3yabTaToB MOHUTOpHUHTa. CTYIEHTHI, HE BBINOJIHUBILNE IPOrpaMMy MPAKTHUECKUX 3aHATUN U HE
MpoUIeIIINe TEKYIIYI0 aTTeCTAalNI0, K HTOTOBOW aTTECTALMU MO TUCIUIUINHE HE IOy CKAIOTCS.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! 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 U1 UHBAJIUAOB U JIUI] C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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