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AHHOTALUA

padoueii nporpaMMbl y4eOHO# TUCIUTITHHBI
b1.B./IB.01.04.02 «IIpumenenue BAC B MOHMTOPHHTE IKOCHCTEM»

IJIS OATOTOBKM 0akasaBpoB no HanpaJjaenuio 06.03.01 «buosgorus»
HanpagBiieHHOCTB: YnipaBJjieHHe BOJHbIMHI OMOJIOTHYECKUMH pecypcaMu

Jucturuaa «IIpumenenne bAC B MOHMTOPUHIE€ 3KOCHCTEM» PACCMATPUBAET OCHOBHBIE
TEXHOJOTUYECKUE U UHKEHEPHBIE acnieKThl mpuMeHeHust BAC B niensax HaOI01eHUs 1 MOHU-
TOpuHra 3KocucteM. CiocoOCTBYET OCBOEHHUIO CTYAEHTAMH OCHOBHBIX NOHSATHA M MPUHIIM-
OB MPAaKTHYECKOro nucrnosb3oBanus bAC.

Ilesn ocBOeHMSI AN CHMIIJINHBI

Henbto ocBoenus nucuuiuinibl «lIpumenenne BAC B MOHUTOPUHTE€ YKOCUCTEM» SIB-
JSeTCS TOJYyYCHHUE CTYJACHTAMH TEOPETHUYECKUX W MPAKTHUYCCKUX 3HAHWN W MPUOOpETEeHHE
YMEHHH ¥ HaBBIKOB B 00JIACTH OCYIIECTBIICHHUS THCTAHIIMOHHOTO KOJOTHYECKOT0 MOHHUTO-
pUHIa U OLICHKH KAa4yeCTBAa PKOCUCTEM Ha OCHOBE JAHHBIX JUCTAHIMOHHOTO 30HIUPOBAHUSA
(A143), momyuennsix ¢ npumeHenueM bAC.

MecTo IucHUNJIMHBI B Y4eOHOM mpouecce

Hucuunnuna b1.B.JIB.01.04.02 «IIpumenenne BAC B MOHUTOpUHIE 3KOCUCTEM» BKIIFOUEHA
B IIEPEUCHb TUCHHUIUINH (POPMUPYEMON yuaCTHUKaMU 00pa30BaTeIbHBIX OTHOIIIEHUH. Peanu-
samus B qucnuiuinae «IIpumenenne BAC B MonuTOpHHTe 3K0cucTeM» TpeboBanmii ®I'OC
BO, OIIOIT BO u Yuebnoro mnana no HanpaieHuto — 06.03.01 «buonorus» Hamnpasnen-
HOCTH: YTIPaBJICHUE BOJHBIMH OMOJOTHICCKUMHU pecypcaMu. J[uciuruimaa ocBauBaeTcs B 6
CEMECTpE.

TpebdoBanusi kK pe3yJabTaTaM OCBOEHUS] JUCHUILUIMHBI: B pe3yjbTaTe OCBOCHUS JUCIIU-
bl popmupyrotes npodeccuonanbubie ([IKamo 4.1.1; TIKano 4.1.2; I1IKamo 4.1.3;
[MKamo 4.2.1; IIKano 4.2.2; I1Kano 4.2.3; I1Kano 4.3.1; IIKano 4.3.2; I1Kamno 4.3.3) komre-

TCHIIUH.

Kpatkoe conepxanne nucuuninnbl «llpumenenune BAC B MOHUTOPHHI € 3KOCHCTEM»:
Paznen 1 «Okonoruuyeckuii MOHUTOPUHT M 3aKOHOAATENHCTBO PD B 001acTu oXpaHbl OKpYy-
YKAIOIIEH Cpepl».

Paznen 2 «IIpumenenuem BAC B MonuTopunre. Cbémounas annapatypa BAC».

Paznen 3 «Ilonyuenue /I3 ¢ npumenenuem BAC».

Paznen 4 «Ilpenobpadotka J1/13, nomyueHHbix ¢ npuMeHenueM BAC».

Paznen 5. «/lemmdpuposanue /13, momyueHHbIX ¢ mpuMeHeHneM BAC».

Paznen 6 «IIpumeHeHNEe CKBO3HBIX TEXHOJIOTUI U MCKYCCTBEHHOTO WHTEIUIEKTa MPH 00pa-
6otke 113, nomyueHHbix ¢ npumenenuem bAC».

Paznen 7 «Ananu3 u olieHKa 3kocucTeM Ha ocHoBe JI/I3, monydeHHBIX C MpUMEHEHHEM
BAC».

OO0uas TPya10eMKOCTh TMCUMILUIHHBI 2 3a4ETHBIC eUHUIIBI (72 yaca).

IIpoMesKyTOUHBII KOHTPOJIb — 3a4ET.



1. Ileanb ocBOEHNSI JUCHUILIHHBI

Lenpro ocBoenust aucuuiuinebl «lIpumenenne BAC B MOHUTOpUHIE 3KOCH-
CTEM» SIBIIIETCS OCBOEHUE CTYJIECHTAMH TEOPETUUYECKUX W MPAKTUYECKUX 3HAHUU U
pUOOpETEeHNE YMEHUI M HABBIKOB B 00JIACTH OCYIIECTBICHUS TUCTAHITMOHHOTO JKO-
JIOTUYECKOTO MOHUTOPUHTA U OLIEHKU Ka4eCTBa SKOCUCTEM Ha OCHOBE JAHHBIX, MOJY-
YeHHBIX ¢ npumeHeHueM bAC.

[Ipu pazpaboTke mporpamMmsbl yuuThIBajCs npodeccuoHanbHblii cTanaapT «Crie-
[UAJMCT MO IKCILUTyaTallKi OECIMIIOTHRIX aBUAITMOHHBIX CUCTEM, BKITIOYAIOIIUX B CEOsI
OJIHO WUJIM HECKOJIbKO OECHMJIOTHBIX BO3IYIIHBIX CYJ0B C MAKCUMAaJIbHOUW B3JETHOU
Maccoit 30 Kr 1 MeHee», YTBEPKIACHHbIA pUKa3oM oT «14» centsiops 2022 Ne 526H
MuHucTepcTBa Tpylla U colualibHOM 3amuThl Poccuiickorn denepanuu, TpyaoBas
bynkuus: kox 17.071, Dxcrutyaranys 0eCIMIOTHBIX aBUAIMOHHBIX CUCTEM, BKJIIOYa-
IOIUX B C€0s1 OHO WJIK HECKOJIBKO OECIUIIOTHBIX BO3IYIIHBIX CYJ0B C MAKCUMAJIBLHOM
B3JIETHOM Maccou 30 KUIorpaMMOB U MEHEE.

2. MecTo TMCUMILUIMHBI B YUeOHOM TpoIiiecce

Huciunnmuuaa b1.B.JIB.01.04.02«ITpumenenne BAC B MOHHUTOpHWHIE 3KOCH-
CTEM» BKJIIOYEHA B BapHATUBHYIO YacTh OOsA3aTEIbHBIX NUCHUIUIMH. Peanuzarus B
nuciurinae «IIpumenenne bAC B MOHUTOPHHTE SKOCUCTEM» OCYIIECTBIISIETCS HA OC-
HoBe TpeboBanuii ®I'OC BO, OIIOII BO u YueOHOro miaHa mo HarpaBjEHUIO —
06.03.01 «buonorusi» HarpaBneHHOCTh: YTpaBiieHHUE BOIHBIMU OMOJIOTHYECKUMHU Pe-
cypcamu.

[IpenmiecTByOMUMH Kypcamu, Ha KOTOPBIX HETIOCPEACTBEHHO Oa3nupyeTcst Tuc-
nurnHa «lIpumenenne BAC B monuTOpuHTe 3Kocuctem» saBistoTcs: «udopma-
TUKa», «CUCTEeMBbl UCKYCCTBEHHOTO UHTEIUIEKTa», «Beb-kapTorpadus», «Brenenue B
[UC», «OcHoBbl ynpasieHus BACy.

Oco0EeHHOCTBIO AUCITUTUTHHBI SBJISIETCS, TO, YTO OHA CIIOCOOCTBYET (hOpMUPOBa-
HUIO Y CTYJICHTOB 0a30BbIX HaBBIKOB MpakTUueckoro npuMenenus BAC B axonoruye-
CKOM MOHUTOpHUHIE, a Takxke o0paboTKe, nemnpUpPOBaHUN U aHAIHU3E AAHHBIX JU-
CTaHIIMOHHOT'O 30H/IUPOBAaHUs, MOJYYEHHBIX ¢ mpuMeHeHueM bAC.

Pabouas nporpamma aucuuruinsbl «IIpumenenne BAC B MOHUTOpPUHTE 3KOCH-
CTEM» JIJIsl UHBAJIUOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS pa3pada-
THIBAETCS] UHIUBUYAJIBHO C Y4ETOM OCOOCHHOCTEH MCUX0()U3NIECKOTO Pa3BUTHUS, UH-
JUBUTy JIbHBIX BO3MOYKHOCTEH U COCTOSIHUS 37I0POBBSI TAKUX O0YYArOITUXCS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHUS MO TUCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHUSI 00pa30BaTeILHOM
NporpamMmsl

N3yuenne nmaHHOW ydeOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
OOy4JaronMXcsi KOMIETSHITNH, MPeICTaBICHHBIX B Tadymiie 1.

4. CTpyKTYypa " colepKaHue TUCHUILTHHbI
4.1 PacnipeesieHue TPYA0EMKOCTH JMCHUILIMHBI 10 BUAAM PadoT MO ceMecTpam

OOr11ast TPyA0EMKOCTh JAUCIUILUIMHBI COCTABIIAET 2 3a4eTHbIe eanHuia (72 Jaca), ux
pacnpeneneHue o BUaaM padoT ceMecTpaM MPeACTaBICHO B Ta0uiie 2.



TpeboBanus Kk pe3yJibTaTaM 0CBOEHHS YUeOHOM JUCIHUILIUHBI

Tabnuua 1

CTEM B IIPUPOJIOOXPAHHON M HAYIHO-
HCCIIEZIOBATEIbCKON IESTEIbHOCTH

YeCKY0, OPHUTOJIOTHYe-
CKYIO U a9pOHABUTallMOH-
HYI0 00CTaHOBKY

Hble orpannuenus BAC

HOBKY

e Kon e I/IH,ZII/IKaTO]zBI KOMIIETEH- B pesynprare nzydueHns y9eOHONW JUCIIMILIMHBI 00yJaromuecs 0DKHBIL:
KOMIIETEH- . Ui
/11 S KOMIICTEHIINH (W € YacTH) 3HATh YMETb BIIAZICTh
1. [IKano BiianeHne 0oCHOBHBIMU HaBBIKAMH [IKxamo 4.1.1 3ate HOp- | HopMaTuBHEIE TpaBoBbIe akTH, | OCYIIECTBIATh NONETHBIE 3a1a- | HaBbikamu pa3paboTKH 1mo-
4.1 MOATOTOBKM OCCIWIIOTHON aBUAallM- | MATHUBHBIC IPABOBBIC YCTaHOBJICHHBIE BO3YIIHBIM HUS C COOJIIOZICHUEM BO3yII- | IETHBIX IUIAHOB M MapLIPYTOB
OHHOM CHCTEMBI K UCIIOJIb30BaHHIO aKThl, yCTAHOBJICHHBIE BO3- | 3aKOHOJATelIbCTBOM P®, pery- |Horo 3akoHogarenbctsa PO Ha OCHOBE HOPMaTHBHO-TIpa-
JYUTHBIM 3aKOHOAaTeNb- JUPYIOIIUE UCIIONb30BaHUE BOBBIX aKTOB, YCTAHOBJICH-
cTBOM P®, perynupyromue | 6eCIUIOTHBIX aBHALIMOHHBIX HBIX BO3YIIHBIM 3aKOHOJa-
HCTIOJNb30BaHUE OECIIMIOT- | CUCTEM TenbCTBOM PO
HBIX aBHAIIMOHHBIX CHCTEM
ITKamo 4.1.2 Ymers uc- Ilepedens u Buas! ocHOBHOrO | [IpoekTupoBaTh 6a30BbIE MO- HaBbixaMu nipoBeeHus pac-
MIOJIb30BaTh CICLUAIBHOE | CTICIIHATIU3UPOBAHHOTO IIPO- NETHBIE 3aJ]aHusl B CIICLHAIN3U- | YETHBIX U pacyE€THO-rpaduye-
IporpaMMHOE o0ecrniede- | TpaMMHOTO obecrieueHus [uid | poBaHHOM [10 CKHX paboT MpH COCTABICHUH
HHE JJIS COCTABIICHUS MIPO- | COCTABJICHHS IIPOTPaMM IONETa no€THbIX 3amanns BAC
rpammbl ostera Oecimiot- | BAC
HOH aBUAIlMOHHOM CH-
CTEMBI
[IKnmo 4.1.3 Ymers onie- | OCHOBHBIE y3ibl, 37IeMeHTH U | [IpoBoauTh BU3yanbHylo Tex- | HaBbikamu onepaTuBHOM 1ua-
HHUBATh TEXHHYECKOE CO- komnoHeHTsl BAC, a Takxke HUYECKYIO OIICHKY M TOTOB- THOCTHKH OCHOBHBIX HEHC-
CTOSIHHE U TOTOBHOCTH K MPUHLHUIBI UX GYHKIHOHUPO- | HOCTh K Ucnob30BaHHi0 BAC | mpaBHOCTEH 1 HEKOMILIEKT-
UCTIOJIB30BAHUIO OECTIH- BaHUsA Hocreit BAC
JIOTHOHM aBUALIUOHHOM CHU-
CTEMBI
2 MK amo Brnanenue HaBbIKaMM MCIIOJIB30Ba- [MIKnmo 4.2.1 Ymets ana- | OcHOBHBIE MeTeoposiorndeckue | OnepaTuBHO OLIEHUBAThH U Mpo- | HaBpikamu onepaTuBHOM KOp-
4.2 HUS OECTIMIIOTHBIX ABUAIIMOHHBIX CH- | JIU3UPOBATh METEOPOJIOTH- | M OPHUTOIOTHYECKHE TTOIET- THO3UPOBATh MOJIETHYIO 00CTa- | pEKTUPOBKH MOJIETHBIX 3aJa-

HUH ¥ TUIAHUPOBAHMUS TTOJIE-
TOB Ha OCHOBE TEKyIIeH aspo-
HaBUT'ALIMOHHOW 00CTaHOBKH

[IKnamo 4.2.2 3HaTts cne-
UATN3UPOBAHHEIEC TUPPO-
BBIC IUTaT(OPMBI TIOJICTHO-
nH}opMannoHHOTo 00CITy-
JKUBAHUS M CEPBUCHI IU-
POBOTO XypHAJIUPOBAHUS
onepanui

CrneunanusupoBaHHble THPO-
BbI€ IJIAT(GOPMBI OJIETHO-NH-
(hopmManoHHOTO 00CITyK1Ba-
HUSL ¥ CepBUCHI U(PPOBOTO
KYPHAJIMPOBAHUsI Onlepaluit

Paborats ¢ mnatdhopmoit
CIIIIN (cucrema npexpcTasie-
HUSI TUIAHOB TTOJIETOB)

HaBbikaMu mnaHUpOBaHUS U
KOPPEKTUPOBKH MOJETOB B
BO3/YIIHOM IIPOCTPAHCTBE
P® c npumenenunem CIIIIN




[MKnamo 4.2.3 Bragets
HaBBIKOM JHCTaHIIMOHHOTO
yIpaBJIeHUs NIOJIETOM O-
HOTO OECITUIIOTHOTO BO3-
JYUTHOTO CyJHa C MaKCH-
MaJbHOM B3JIETHOM Maccoit
10 kunorpaMMoB U1 MeHee
U (MIM) KOHTpPOJIA Hapa-
METPOB T10JIeTa

MeTobl B CIOCOOBI AUCTAHIIH-
OHHOTO YIPaBJICHUS MOJIETAMH
BAC

Yupasmare BAC ¢ npumene-
HHEM OCHOBHOT'O U PE3€PBHOTO
KOHTPOJUIEPOB yNPaBJICHUS U
CHeLUaIN3UPOBAHHOTO IIPO-
rpaMMHOT0O o0ecriedeHus

HaBpIkamMu TUCTaHIMOHHOTO
ynpasienus BAC npu BrI-
NoJHeHUU 0a30BBIX 3a71a4 U
BBITIOJTHEHUH MapLIPYTHBIX
3aJaHuHi

ITIKnmo
4.3

[IpoBeneHne MOHUTOPUHTA IPUPOI-
HBIX SKOCHCTEM H yIIpaBJIeHUE OHo-
JIOTHYECKUMH PECYpPCaMH C UCTIOIb-
30BaHNEM OECIMIIOTHBIX aBUALMOH-
HBIX CHCTEM

ITKnarmo 4.3.1 3nats s10-
KaJIbHBIC HOPMaTHBHEIC
aKTBI, PEryIHPYIOIIIE UC-
MOJIb30BaHUE OECIIMIOT-
HBIX aBHALMOHHBIX CHCTEM
B MECTaX IPOBEICHHS MO-
HUTOPHHOTOBBIX paboT

JlokanpHBIE HOPMaTHBHBIE
aKTBI, PETyJIUPYIOINE HCIIONb-
30BaHHE OECIHMIOTHBIX aBHAIIN-
OHHBIX CHCTEM B MECTax IpOBe-
JICHUS] MOHUTOPUHTOBBIX paboT

[IpuMeHATH JIOKaIbHbIe HOpMa-
THBHBIE AKThI, PETYIIUPYIOIIIHE
HCIIONB30BaHue 0ac MmpH co-
CTaBJICHUH W/HJIA KOPPEKTH-
POBKe TIONIETHBIX 3aaHUM MTPH
TPOBEICHAN MOHHTOPHHTOBBIX
paboT

HaBrikaMu nuIoTHpOBaHAS
BAC ¢ 4€TKknuM coOTBET-
CTBUEM IOJIETHBIM 3aJaHUsM,
YYHUTHIBAIOIINM HOPMATHB-
HBIE TPEOOBaHHS K TIPOBEIE-
HUIO paboT ¢ UX IpUMEHe-
HHEM

ITKnmno 4.3.2 Bnagers
HaBBIKAMH 110 YIIPABIECHUIO
MIPUPOTHBIMH IKOCHCTE-
MAaMH C UCIOJIb30BaHUEM
OEeCIWIOTHBIX aBUALIMOH-
HBIX CUCTEM

OcHoBHBIE Kiaccu(pUKaLnY,
KPHUTEPUH U BUIBI OLICHKH MPHU-
POIHBIX SKOCUCTEM C UCIIOJb-
3oBanueM bAC

[Moxyuats 1 06pabaThIBaTh
JIaHHBIE TUCTAHIIUOHHOTO 30H-
JIMPOBAHMS IKOCHCTEM C MPH-
MeHeHneM BAC

HaBbixamu nipoBeieHMs pac-
4ETHO-aHATUTHICCKHUX PabOT
C JAHHBIMH JIUCTAHIHOHHOTO
30HAUPOBAHUS TS yIIpaBIie-
HUS IPUPOTHBIMH YKOCHUCTE-
Mamu

[IKamo 4.3.3 YMmeTs pe-
LIATh 33241 [10 MOHHUTO-
PHHTY U YIPABJICHHUIO PU-
POJHBIMHU 9KOCUCTEMAMHU C
HCIIOIb30BaHUEM O€ECIIH-
JIOTHBIX aBHALIMOHHBIX CH-
CcTEM

OcHOBHBIE TIPOOIEMHBIE KO0~
THYECKUE CUTYAINH U UX TPH-
3HAaKH, BBISBIISIEMBIC C TIPHIMe-
HeaueM BAC

WurepnpeTnpoBath 1aHHbIE
MOHHUTOPHHI'A, TTOJydEeHHBIE C
npumenenneM BAC ¢ Hay4dHo-
MPAaKTHYECKOH TOUKHU 3pEHUS

[MpakTryecknMu HaBbIKAMA
pa3paboTKu CIIOCO00B U TPH-
€MOB ynpaBJICHHS IPUPO-
HBIMH KOCHCTEMaMH Ha OC-
HOBE JIaHHBIX, TIOJTyYEHHBIX C
npumenenreM bBAC




OYHAS ®OPMA OBYYEHMUA

Ta0muma 2
Pacnpenesenue Tpy10éMKOCTH JUCHHUILJIMHBI 0 BUAAM PadoT MO ceMecTpam
TpynroémMkocTh
Bun yueOHo# padoThI yac. B T1.4. B cemecTpe
Bcero/* Neb
OO0masi Tpy10€MKOCTDb JUCIUIUIMHBI IO YYCOHOMY TUTaHY 7214 72/4
1. KonrakTHas pa6ora: 40,25 40,25
AynutopHasi pa6oTa
8 MOM Huciue:
aexyuu (J1) 20 20
npakmuyeckue sanusmus (113) 20/4 20/4
KOHMAaKmuas paboma Ha npomexicymounom konmpone (KPA) 0,25 0,25
2. CamocrositesibHasi padora (CPC) 31,75 31,75
camocmosmenbHoe U3yieHue pazoenos, camono020moeKa
(npopa60mka u noemopenue J1eKYuoHHo2o0 mamepuaia u mamepuaia 22 75 22 75
VUeOHUKO8 U YUEOHbIX NOCOOUT, NOO20MOBKA K NPAKMUYECKUM 3AHSMUIM ! '
um.o.)
Iloocomoska k 3auémy (KoHmpo.v) 9 9
Bu nmpomMexxyTo4HOro KOHTPOJIS: 3a4€T
* B TOM YHCIIC IPAKTHYECKAs MOJATOTOBKA.
4.2 Conep:kaHue TUCIUINIMHBI
OYHASA ®OPMA OBYUYEHUSA
Tabmuma 3
TemaTnyeckunii NUIaH y4e0HOW TUCIUIIHHBI
AyauTopHasi pabora Bueayaut
Hazrszzﬁiiﬁe(gzggﬁﬁgﬁﬁ); o Bceero J n3/C IKP OpHasi
Bcero/* padora CP
Paznen 1 «Dkonornueckuit MOHUTOPUHT U
3aK0HO/1aTeNbCTBO PD B 06s1acTi 0XpaHbl 12,25 6 2 4,25
OKPYKaroIIel cpebl»
Paznen 2 «Ilpumenennem BAC B
MoHHuTOpHHre. ChéMOYHas anmnaparypa 10 4 4 2
BAC»
Paznen 3 «Ilonyuenne /13 ¢ 10.25/2 2 4/ 4.25
npumeHenneM BAC»
Paznen 4 «IIpenobpadotka /13,
6 2 2 2
MIOJIYYEHHBIX ¢ mpuMeHeHnem BAC»
Paznen 5. «lemmdpuposanue /13, 8,25 5 5 425
MIOJIYYEHHBIX ¢ mpuMeHeHnem BAC»
Paznen 6 «IlprumeHeHre CKBO3HBIX
TEXHOJOTHI U UCKYCCTBEHHOTO MHTEIIEKTa 12 5 5 8
npu oOpabotke /13, momydyeHHBIX ¢
npuMeHeHneM BAC».
Pa3znen 7 «AHanu3 u olleHKa SKOCUCTEM Ha
ocHose J1/I3, moiay4eHHBIX C IPUMEHEHHEM 13/2 2 4/2 7
BAC».
KOHMAKMHAs paboma Ha npomMedHCymouHom
xoumpone (KPA) 0,25 0,25
Bcero 3a 6 cemecTp 1214 20 20/4 0,25 31,75
HNToro no fucuMmInHe 7214 20 20/4 0,25 31,75

* B TOM 4HCIIE MMPAaKTUYCCKasaA MOATOTOBKA.



Paznen 1 «Jkog0ornyecKkuii MOHUTOPHHI M 3aKOHOAATEJbCTBO P® B obJsacTn
OXPaHbI OKPYKAOUIEH CPeabI».

Tema 1.1 Dxonoruueckuit MOHUTOPUHT

DKOJIOTUYECKUIT MOHUTOPUHT U OXpaHa OKPYKAOLIEH Cpe/lbl, OCHOBHBIE OIIpe-
JIEJICHUS U MIOHATUIHBIN anmnapaT. Y pOBHU SKOJOTHYECKOT0 MoHUTOpUHTa. [Iprmene-
HU€ JAHHBIX JUCTAHIMOHHOIO 30HAUPOBAHUS B 3KOJIOTHYECKOM MOHUTOPHHTE.

Tema 1.2 3akonogatenbcTBo PD B 0651acT 0XpaHbl OKpyXKarolen cpeibl

DKOJIOTHYECKOE HOPMHUPOBAHHE M OCHOBHBIE HOPMAaTHBHBIE aKThl B O0JACTH
OXpaHbl OKpy:karoiien cpenbl. 3akoH OO0 oxpaHe OKpY’KaroUIeH cpebl. IKOJIOruye-
ckas akcrneptusza. CaHuTapHble HOPMBI U IipaBuiia. CTPOUTENbHBIE HOPMBI U IIPABHIIA.
[IppuMeHeHre NMPUHLHUIIOB 3KOJIOTMYECKOT0O HOPMHPOBAaHUS B MOHUTOPHHIE 3KOCH-
CTEM.

Pasznen 2 «Ilpumenennem BAC B monutopunre. Crémounas annaparypa BAC».
Tema 2. [Ipumenennem BAC B MonuTopunre. Crémounas ammaparypa bAC.
CwéMmouHas annapatypa u nudposbie Bo3MoxkHOocTH BAC. OCHOBHBIE XapaKTe-

PUCTUKHM TIpUMEHsieMOM ammapatypbl. Buasl chémounoit anmapatypsl BAC. RGB,

MYJIBTUCIIEKTPAJIbHbIE, THIEPCHEKTpalbHble, MH(ppaKpacHble KaMepbl U JATUYMKH.

OcobeHHocTy BbIOOpa U YCTAHOBKU. YUET METEOYCIIOBUM U HAKJIAIbIBAEMbIE OTPAHU-

yeHus. BeIOOp 1 ycTaHOBKa ChEMOYHOM anmnapatypbl B 3aBUCUMOCTH OT 3aJa4 U Mpo-

THO3UPYEMBIX (TE€KyLIMX) MeTeoyciaoBuid. TectupoBaHue U KanuOpoBKa ChEMOYHOU

anmapartypsl Juis nosrydenus J[/13.

Pasznea 3 «llonyuenue 113 ¢ npumenenuem BAC».

Tema 3. [Tonyuenue /13 ¢ mpumenennem BAC.

Ocob6ennoctu nunotupoBanuss BAC npu nomyuennn J1/13. FOpunnueckue u
IpakTU4eCcKue acnekrTsl. [lnmanupoBanue mapumpyToB chEéMKU. [lomydenue paspemie-
Hus Ha noJi€Tkl. [lomyuenue J1/13 ¢ mpumenennem bAC. [Ipumenenne ApoHOB B MO-
HUATOPHUHTE€ YKOCUCTEM.

Pasznea 4 «IIpegodopadorka /13, mosryyeHHbIX ¢ npuMeHeHneM BAC».
Tema 4. IIpeno6padotka /13, nomydyennsix ¢ npumenennem BAC.
[Ipeaapurtenbuas oopadoTka JI/13. [IpocTpancTBeHHAs! KOPPEKIIHS, HACTPOMKA
KaHaJIO0B, KOHTPACTUPOBAHUE U, CIIMBAHUE CHUMKOB.

Paznen 5 «lemmmdpuposanue /1/13, nosryyennbix ¢ npumeHennem BAC».
Tema 5. JlemudpupoBanue JIJ13, monyuennsix ¢ npumenenueM bAC.
Knaccudukanus nukceneit ¢ o0ydeHueM u no maodnonam. bazosoe aemmdpu-
poBanue. OwIbTparus MOATOTOBJICHHBIX CHHUMKOB 10 KadecTBY. I eorpaduueckas
NpUBSI3Ka CHUMKOB U COMILI-TUCTOB. [locTpoeHune obaka Touex.

Pa3nen 6 «IIpumMeHeHHe CKBO3HBIX TEXHOJOTHMHA M MCKYCCTBEHHOI0 MHTE/UICKTA
npu oopadorke /I/I3, monyyennsnix ¢ npumeHeHuem BAC».

Tema 6. MammnHoe 00yuenue npu oopadoTke qanubix J1J13.

[IpumeHeHne MeTOJ0B MAIIMHHOTO 00yueHus B aemudpupoBanun /13 u
orreHke 3kocucTeM. [loctpoenne mudpoBoit moaenu penbeda u oprodoToriaHa B BU-
numom u UK-criektpe ¢ npuMEHEHNEM TEXHOJIOTHN MCKYCCTBEHHOI'O UHTEIIJIEKTA.

Paznen 7 «AHAIHM3 U OlleHKA 3KOcUCTeM HA ocHOBe /[/[3, mosiyuyeHHBIX ¢ mpuMe-
HeHueM BAC».



Tema/. Ananu3 u olieHKa s3KocucTeM Ha ocHoBe J1/13, moaydeHHbIX ¢ MpUMeHe-
nuem bAC.
Bereranmonnbie MHIEKCHI M UX HCIIOJIB30BaHUE B paMKaX dKOJIOTHYECKOTO0 MO-
HUTOPHUHTA COCTOsAHMS pacTuTeNbHBIX coodiecTB. NDVI, SAVI, OSAVI, GDVI. Pac-
yéT BereTallnoHHbIX HHAeKcOB 10 RGB-cunmMkam (BGI, GLI, VARI, NGRDI) u myib-
tucnekrpaabibiM cHuMKaM (NDVI, DVI, OSAVI). Tlonck yuacTKOB HEOTHOPOIHOCTH
o oprodoTorianam u [IMP. PazMerka npoOaeMHBIX y4aCTKOB Ha OCHOBE Y4YacCTKOB
HEOTHOPOIHOCTH M BETE€TAIIMOHHBIX HH]ICKCOB.

4.3 Jlekuuu, NpakTHYEeCKUE 3aHATHS

OYHASA ®OPMA OBYUYEHUA
Tabnuma 4
Conepmaﬂne .]'IeK]_[Hﬁ /HpaKTI/I‘leCKI/IX 3aHATHH U KOHTPOJIBHBIC MCPOIIPUATHUSA
dopmupye
Ne |  Haszpanme . pMupy Bun Koa-Bo
Ne u Ha3zBanme Jexknmit MbIe
n/ pazaeJa, . KOHTPOJILHOTO| 4acOB/ U3
/MpaKTHYeCKUX 3aHATHI KOMIIETEH
n TEMBI meponpustus | Hux I
M
1. Paznen 1. «IkojI0rnyecKkuii MOHUTOPUHT U 3aKOHOAATENbCTBO PD B 00s1acTn 8
OXPAaHbI OKPYAKAIOLIEH cpebI»
geMa 11 Jlexyus Ne 1. Dxonorudeckuit MOHUTO- 2
KOJIOTHHC | yytur 1 0XpaHa OKpYJKaroIIeit Cpeibl, oc-
CKHI MOHH- HOBHBIE OIIPEETICHHS U IOHATHSL.
TOPUHT
Jlexyus Ne 2. YPOBHHU 3KOJIOTHIECKOTO 2
MOHUTOpPHUHTA. [IpMeHeHne NaHHBIX
JUCTaHIIMOHHOTO 30HIUPOBAaHUS B 9KO-
JIOTHYECKOM MOHHTOPHUHTE. giano j; é
Tema 1.2 3a- | Jlexyus Ne 3. Dxomorndeckoe HOPMHPO- Ao -3 2
KOHOZAATeNlb- | BaHHUE U OCHOBHBIC HOPMATUBHBIC aKThI
ctBO PO B B 00J1aCTH OXpaHbl OKPY KaFOIIEH
obnactu CpeIbL.
OXpaHbl Ipaxmuuecxoe 3anamue Nel. [Tpumene- 2
. ONEeKTpOHHOE
OKpPY’KalOIIeH | HHe MPUHIKIIOB 3KOJIOTMYECKOTO HOPMHU-
TECTHUPOBaHHE
Cpeabl pOBaHMs B MOHUTOPHUHI'C SKOCHUCTEM.

2. Pa3nen 2 «llpumenennem BAC B monuTopunre. Crémounas annaparypa BAC» 8
Tema 2 llpu- | Jlexyusa Ned. CrémouHnas anmnaparypa u 2
MEHEHHE g posbie BoaMoxkHOCTH BAC. OcHOB- [IKano 4.1.3
BAC B MOHH- | HBIE XapaKTEepUCTUKHU NpuMeHsemoit arn- | [1Kumo 4.1.3
TOPUHTE. apaTypsl.

CpéMouHas Ipakxmuueckoe 3ansamue Ne2. Bunel 3amuTa npak- 2
amnmaparypa cpémouHol anmapatypbl BAC. Ocoben- | IIKxamo 4.1.3 | THyeckoi pa-
BAC HOCTH BbIOOpa M YCTAHOBKH. 00THI
Jlexyus No5. Tlomydenne qJaHHBIX JTH- 2
CTAHIIMOHHOI'0 30HAUpOBaHud ¢ npuMme- | [MKano 4.2.1
HenneMm bBAC. Yuér MeTe00OCTaHOBKH.
Ipaxmuuecxoe 3anamue Ne3. Tectupo- 3ammra mpax- 2
BaHWE M KanuOpoBKa chEMOYHOH amma- | [TKano 4.1.3 | Tudeckoi pa-
patypsl aiis nonyuyenus J1J13. 00THI

3. Paznen 3 «lloayuenue /I3 ¢ npumenenuem BAC» 6
Tema 3 Ilo- | Jlexyus Ne6. OcoGEHHOCTH NUIOTHPOBA-
myuenne JUI3 | yyg BAC npu nonyuennn JIJ13. FOpumu- | [Kano 4.1.1 2
C IIpUMEHE- INKnano 4.1.2

YECKHE U MPAKTUYECKUE aCTIEKTHI.
Huem BAC [Kzmo 4.2.2
Ipaxmuuecxoe 3anamue Ned. Ilnanupo- Km0 4.2.3 3ammra mpak-
BaHHE MapiIpyToB ChEMKH. IlomyueHue | rygnng4.3.] | THUECKOM pa- 2
pa3pelieHus Ha MOJIETHI. 00THI
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dDopmupye
Ne | Haspanue . pMHPY Bup KoJu-Bo
No g Ha3BaHMe JeKIHUi Mble
n/ pasneJa, . KOHTPOJILHOIO| YacOB/ U3
/MpaKkTHYecKuX 3aHATHIH KOMIIETEeH
n TeMbI MeponpusaTus| Hux [T
M
Ipaxmuueckoe 3ansamue NoS. [lomyde- 2
3ammrTa mpak-
unue /13 ¢ npumenennem BAC. Tlpume- o
THUYECKOM pa-
HEHHE IPOHOB B MOHUTOPHUHTE SKOCH-
00THI
CTEM.

4. Paznen 4 «IIpexodpadorka JI/13, moaydeHHbIX ¢ npuMeHenneM BAC» 4
Tema 4 Ilpe- | Jlexyusa Ne7. llpenBaputenbHasi oOpa- 2
nobpaboTka oorka JJ13. IlpocTtpancTBeHHass KOp-

I3, momy- pPEKLHsI, HACTPOWKA KaHAlIOB, KOHTpa-
YEHHBIX C CTUPOBaHHE, CHIMBAHHE CHUMKOB. Ko 4.2.2
IIpUMEHE- Ipaxmuueckoe 3ansmue Ne6. Tlpensa- | IIKamno 4.3.2 2/2
unem BAC puTeIbHass 00paboTKa MOTydIeHHBIX [IKzno 4.3.3 | 3ammra npaxk-
J3. IIpocTpaHCTBEHHAs! KOPPEKIUs, THYECKOU pa-
HACTpOHKa KaHaJIOB, KOHTPAaCTUPOBa- 00THI
HUE, CIIUBAHUE CHUMKOB.

5 Pa3nen 5 «lemudpupoBanne /I/13, nonyyeHHbix ¢ npumenenneMm bBAC» 4
Tema 5 [le- Jlexyus Ne8. Knaccudukanus nukcenei 2
mudpupoBa- | ¢ oOydeHueMm u 1o mabnoHam. basoBoe

I[IKnmo 4.2.2
aue )13, mo- | memmdpupoBaHue. Ko 4.3.2
JIy4eHHBIX ¢ | [Ipakmuueckoe 3ausmue Nel. dunbrpa- K 1m0 433 | 3amura npax- 2
npUMeHe- 1Sl CHUMKOB T10 KaueCTBY, [€ONPUBSI3Ka THUYECKOM pa-
auem bAC 1 TIOCTpOeHHEe 00JaKa TOUeK. 00THI
6. | Pazmen 6 «IIpuMeHeHNe CKBO3HBIX TEXHOJIOTHI 1 HCKYCCTBEHHOT0 HHTEJIEKTA IIPH 4
o0padorke /1/I3, moayyeHHbIX ¢ npuMeHeHneM BAC»
Tema 6 Ma- Jlexyus Ne9. IlpuMeHeHrue METOI0B Ma- 2
IIIHHOE 00y- | MIMHHOTO 00yYeHHs B NemmppupoBaHUN TKatio 4.2
YeHUe npu JIJI3 1 onieHKe YKOCHCTEM. HKiEg 4'3'2
00paboTke Ipaxmuueckoe 3ansmue Ne 8. Tloctpoe- Ko 4'3'3 3amuTa npax- 2
nannbix JJJI3 | Hue mudpoBoit Moaenu pesibeda u opTo- TUYECKOHU pa-
¢oromnana B BuauMomM u UK-cnektpe. 00THI
7. Pa3zpnen 7 «AHaJIM3 M OLleHKA IKOcUCTeM Ha ocHoBe /13, 6
NMOJIY4eHHBIX ¢ npuMeHeHneM BAC»
Tema 7 Ana- | Jlexyus Ne 10. [IpumeHeHune Beretaiu- 2
JIM3 U OLIEHKA | OHHBIX MHJIEKCOB B OLICHKE SKOCHUCTEM.
9KOCHCTEM Ha | [Ipaxkmuueckoe 3anamue Ne 9. Pacuér Brimonnenue 2
ocHoBe JI/13, | BereranuoHHEIX HHAEKCOB 110 RGB u KOHTPOJLHOTO
HNOIYYEHHBIX | MYJIbTHCIECKTPATbHBIM CHUMKAM. Ko 4.2.2 3aJaHus
C IpUMeHe- Ipaxmuueckoe 3auamue Ne 10. Ilounck [TKnmo 4.3.2 2
Ko 4.3.3 | BpIIOIHEHHE
nuem bAC YYaCTKOB HEOJHOPOAHOCTH 1O OPTO(O- ano 4.3.
KOHTPOJIBHOT'O
tortanam u LIMP. Pazmerka npobiem- A AHS
HBIX YYaCTKOB Ha OCHOBE yYacTKOB He- s '
Hrorosoe Te-
OJTHOPOAHOCTHU M BEr€TallMOHHBIX WH-
CTHpPOBaHUE
JICKCOB.
OYHASA ®OPMA OBYUYEHUSA
Tabmuma 5
Hepe‘leHb BOITPOCOB JIJIsI CAMOCTOATC/IBHOI'O M3YUYCHUSA TUCITUIIIINHBI
Ne | Hazpanme pasagena, | Ilepedyenb paccMaTpuBaeMbIX BOIIPOCOB /JIsl CAMOCTOSITEILHOIO
n/n TeMbI HU3y4YeHUs

Paznea 1. «Jkonornyecknii MOHUTOPUHT M 3aKOHOAATEJIHLCTBO PM B 00/1acTH OXpaHbI OKPY-

JKAKOLIeH cpeabI»
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n/n

Ha3Banue pa3neina,
TEeMBI

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB /JIS CAMOCTOSITEILHOTO
W3y4YeHHUsI

Tema 1.1 Dkonoruue-
CKMI MOHMTOPUHI

OCHOBBI 3K0JI0TUH. MEeTOABI 3KOJIOTUYECKOTO MOHUTOPUHTA. TeXHO-
JIOTUU U 060py;[013aHHe JUIA HpOBeﬂeHI/ISI SKOJIOTHYECCKOI'O MOHHUTO-
puHTa.

1Ko 4.3.2, IIKamo 4.3.3.

Tema 1.2 3akonona-
TenbecTBO PD B 00mactu
OXpaHbl OKPYKAIOIIEH
CpeIbI

CamocrosarenbHo usydarorcs: P3 «O TuIpOMETEOPOIOTrHUECKON
ciyx06e», «O CaHUTapHO-3IUAEMHUOJIOIMYECKOM OJ1aronoayyuu
HaceneHus», «O0 obecneueHnn eauHcTBa n3Mepenui»; 1111 PO «O
rOCYJapCTBEHHOM 3KOJOIMYECKOM MOHMTOPUHIE U I'OCYJapCTBEH-
HOM (POHJIE JAaHHBIX TOCYAAPCTBEHHOTO 3KOJOIMYECKOT'O0 MOHHTO-
PHUHTay.

[IKnmo 4.3.2, [1Kamo 4.3.3.

Pasnea 2 «IIpumenennem BAC B monutopunre. Crémounas annaparypa BAC»

2. | Tema 2 Ilpumenenuem | [ToapoOHBIE XapaKTepUCTUKH W Ha3HAYE€HHWE CHEMOYHOM armapa-
BAC B MOHUTOpHHTE. Typbl: DOTO U BUAEOKAMEPHI, MyJIbTUCIIEKTPAJIbHbIE KAMEPbI, TUIIEP-
CpEMouHas anmnapaTypa | crekTpajibHbIe KaMephl, JIMAaphl, TEIIOBU30PEI U paguoMeTphl. [ 'u-
BAC pOCTaOMIM3UPOBAaHHBIE TIATGOPMBI M HABUTALMOHHBIE CHCTEMBI.

Paspenraromas crmocoOHOCTh CUCTEM JIUCTAHIIMOHHOTO 30HIMPOBa-
Hus. [IpocTpaHCTBEHHOE, CIIEKTPAIbHOE, PaJIuOMETPUUIECKOE U Bpe-
MEHHOE pa3pelICHHE.
[1Kamo 4.1.3

Pa3nea 3 «Iloayuenune /I3 ¢ npumenennem BAC»

3. | Tema 3 Ionyuenue BupryanbHoe nuiaoTupoBanue B cumyssaropax monaéra (ArduPilot,
JJ13 ¢ npuMeHeHnEM Betaflight, Liftoff, He60-22 — B 3aBUCUMOCTH OT HAIUYHsI JTUIICH-
BAC 3MM) C IeNBI0 HapaOOTKH HABBIKOB MUJIOTUPOBAHUS JJISl TOTyUEHUS

JAHHBIX JIMUCTAHIIMOHHOTO 30HIMPOBAHUS.
I[IKamo 4.1.2, I1Kano 4.2.1, I1Kano 4.2.2, I[IKamno 4.2.3.
Pa3nea 4 «IIpenodopadorka JI/13, nosyuyeHnbix ¢ npumeHenuem BAC»

4. | Tema 4 Ilpeno6paborka | OU3HUECKHE ACTIEKTHI ANEKTPOMATHUTHOTO U3TYUYCHHSI B CUCTEME JH-
JU13, MOy 9eHHBIX C CTaHIIMOHHOTO 30HIMPOBaHUs. B3anuMonelicTBre N3TydyeHus ¢ aTMO-
npumenenrem bAC cdepoil. Tunel paccenBanus. J(nana3oHsl AJTUH BOJIH 3JEKTpOMAr-

HUTHOTO cIieKTpa. B3auMozeiicTBue U3iydeHUs ¢ pa3IuYHbIMU I0-
BEPXHOCTSIMH.
IIKamo 4.2.2, I11Kano 4.3.2, I1Kamno 4.3.3
Pasnea 5 «/lemm¢ppupoBanne /13, noaydennbix ¢ npumesenunem BAC»
5. | Tema 5 Hdemmdpuposa- | [IporpammHubie MPOAYKTHI U TUIATGOPMBI 17151 TIPEIBAPUTETHLHON 00-

Hue /13, noay4YeHHBIX ¢
npuMmeHeHneM bAC

pabOTKM JTaHHBIX JUCTAHIIMOHHOIO 30HIUpoBaHMA. Vcrnonb3oBaHue
CHEIHATBHBIX HHCTPYMEHTOB U (GMIIBTPALIMU M YIyUIIEHHUsS Kade-
cTBa cHUMKOB. [Iporpammuas miatpopma QGIS.

IIKamo 4.2.2, I11Kano 4.3.2, I1Kamno 4.3.3

Pasnen 6 «IIpuMeHeHne CKBO3HBIX TEXHOJIOTMI U HCKYCCTBEHHOI0 MHTEJIeKTa NpHu o0pa-
oorke JI/13, nonyyennbix ¢ npumeHeHuem BAC»

Tema 6 MarmnHOE
obydenne mpu odpa-
6otke manubIx )13

HeiipoceTeBble BO3MOKHOCTH MCKYCCTBEHHOTO MHTEJUIEKTA Ha MpH-
mepe DeeplLab, YOLO, Autoencoders u GANS. MHCTpyMeHTBI Ma-
mmHHOoro o0yuenust TensorFlow u PyTorch.

ITIKamo 4.2.2, IIKamo 4.3.2, I1Kamo 4.3.3

Pa3nen 7 «<AHa1u3 U oueHKa IkocucTteM Ha ocHoBe JI/13, nmosydyeHnbix ¢ npumenenuem BAC»

7.

Tema 7 Anams u
OIleHKa DJKOCHCTEM Ha
ocHose JI/13,
MOJTyYEHHBIX C MTPHMeE-
"euneM BAC

OTKpBITHIE AITOPUTMBI 00CUETA BETETAIIMOHHBIX HHJIEKCOB U KAIbKY-
IATOphI pactpa. HelipoceTeBble BO3MOKHOCTH MCKYCCTBEHHOTO WH-
tesekTa Ha mpumepe Change Detection u mporHocTHYECKOM MOJIeTTH
LSTM (Long Short-Term Memory).

IIKamo 4.2.2, IIKano 4.3.2, I1Kamno 4.3.3
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5. O0pa3oBaTe/ibHbIEC TEXHOJIOTUH

Tabmura 6

IIlpuMeHeHMe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTEeIbHBIX TEXHOJIOT Ul

Ne
n/n

Tema u popma 3anaTHsA

HaumeHoBaHue MCIOJIb3Ye-

MbIX AKTHBHBIX U HHTEPaK-

THBHBIX 00pa30BaTeJIbHBIX
TexHoJI0rui (popm o0ydeHust)

Tema 1.1 Knaccudukarus u tarronorus bAC.
Jlexyus Ne 1. DKOTOTHIECKUAN MOHUTOPUHT U OXpaHa
OKpY>KaroIeH cpe/ibl, OCHOBHBIC OTPEICIICHUS U T10-
HSATHSIL

Jlexmus - BU3yanu3anus

Tema 1.1 Knaccudukarus u turroorus bAC.
Jlexyust Ne 2. YPOBHHU IKOJIOTUIECKOTO MOHUTO-
punra. [IlpuMeHeHe JaHHBIX JUCTAHIIMOHHOTO 30H-
JIMPOBAHUSI B 9KOJIOTHUYECKOM MOHHTOPUHTE.

Jlexmus - BU3yanu3anus

Tema 1.2 3akoHomaTenbcTBo PO B 061acTH OXpaHbI
OKpY>Karolle cpe/ibl.

Jlexyus No 3. DKoI0ruueckoe HOpMUPOBAHUE U OC-
HOBHBIE HOPMATHBHEIE aKThI B 00JIACTH OXPaHbI
OKpY>Karollle cpe/ibl.

Jlexmus - BU3yanu3anus

Tema 1.2 3akoHomatenscTBo PD B 001mactu oxpaHbl
OKpY>Karollel cpepl.

Ipakmuuecxoe 3ansamue Nel. [IpuMeHeHne TPUHIIM-
[IOB 3KOJIOTMYECKOT0 HOPMUPOBAHUS B MOHUTOPHUHTE
9KOCUCTEM.

113

Urposoe o0yueHue

Tewma 2. IIpumenenueM BAC B Mmonutopunre. Cbé-
MouHas annaparypa BAC.

Jexyus No4. CréMouHas anmnapaTtypa v uppoBbIe
BO3MOKHOCTH BAC. OCHOBHBIE XapaKTEPUCTHKHU
PUMEHIEMON anmapaTyphl.

Jlexuus - BU3yanu3anus

Tewma 2. [Ipumenennem BAC B monutopunre. Ché-
mouHas anmaparypa BAC.

Ipaxmuuecxoe 3ansmue Ne2. Bunpl cbéMOUYHOM ari-
napatypsl BAC. OcobeHHOCTH BBIOOpa U YCTaHOBKH.

113

Urposoe oOyueHue,
¢du3nvecKoe MOIeTMPOBaHUE

Tewma 2. [Ipumenennem BAC B monutopunre. Coé-
MouHas anmapatypa BAC.

Jlexyusa Ne35. TlonyyeHne JaHHBIX AUCTAHLIMOHHOTO
3oHaupoBanus ¢ npuMeHenrneM BAC. Yuér meTeoo6-
CTaHOBKH.

Jlexuus - Bu3yanusanus

Tewma 2. [IpumenenneM BAC B MornTopunre. Cné-
MouHas anmapatypa BAC.

Ipaxmuueckoe sanamue Ne3. TecTupoBaHue U Ka-
TUOpPOBKA CHEMOYHOM anmapaTypsl Ui MOTydeHUs

A13.

I13

Hrposoe oOyueHue,
¢duznyecKoe MoETMpPOBaHNE

Tema 3. Ionyuenue /13 c mpumenennem BAC.
Jlexyust Ne6. Ocobernoctu munotupoBanust BAC
nipu nostydenuu JJJ13. FOpunudeckue u npaktude-
CKHE aCIEKTBHI.

Jlexuus - BU3yanu3anus

10.

Tema 3. TTonyuenune JJ/13 ¢ npumenenunem BAC.
IIpakmuueckoe 3anamue Ned. IlnannpoBanne Mapii-
pyToB chEéMKH. [loyuenne paspenierns Ha NOJETHI

113

UrpoBoe oOydenmue,
CUTYallMOHHBIN aHAIIN3

11.

Tema 3. Ionmyuenue /13 c mpumenennem BAC.
Ipaxmuueckoe 3anamue NeS. Ilomyaenne 113 ¢
npumenenueM BAC. Ilpumenenne ApOHOB B MOHUTO-
pHUHTE DKOCHCTEM.

113

Urposoe obyuenue,
CUTyallMOHHBIA aHAIN3

12.

Tema 4. IlpenoOpabotka /13, moaydeHHBIX ¢ IpH-
menennem BAC.

Jlexuus - BU3yanu3anus
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n/n

Tema u popma 3ansaTHS

HaumeHoBaHue MCIOJIb3Ye-

MBIX AKTHBHBIX H HHTEPaK-

THBHBIX 00pa30BaTeJIbHBIX
TexHoJI0rui (popm o0ydeHust)

Jlexyus NeT. IlpenBapurenbras oopadoTka J1/13.
[IpocTpaHcTBEHHAsI KOPPEKITUs, HACTPOIKA KaHa-
JIOB, KOHTPACTUPOBAHUE, CITUBAHNE CHUMKOB.

13.

Tewma 4. IIpeno6pabotka JI/13, modydeHHBIX ¢ TIpH-
menennem BAC.

Ipaxmuuecxoe 3ausmue No6. IIpenBapurenbaas 00-
pabotka moyuenssix JI/13. IIpoctpancTBennas
KOPPEKIIHUs, HACTPOIKa KaHATIOB, KOHTPACTUPOBA-
HUE, CIIMBAHNE CHUMKOB.

I13

KOMHBI—OTCpHOG MOACIINPOBAHUC

14.

Tewma 5. Jlemudpuposanue /113, mory4eHHBIX ¢
npumenenneM bAC.

Jlexyus Ne8. Knaccudukanyst mukceneit ¢ o0yde-
HUeM U 1o mabnonaM. bazoBoe aemmudpuposanue.

Jlekuus - BU3yanusanus

15.

Tewma 5. Jletmdpuposanue /113, mory4eHHBIX ¢
npumenenuemM bAC.

Ipaxmuueckoe 3anamue NeT. DUabTpalnsi CHUMKOB
M0 Ka4eCTBY, TEONPHUBS3Ka U IIOCTPOCHUE 00JIaKa To-
YeK.

113

KOMHI)IOTepHOG MOACIINPOBAHUC

16.

Tewma 6. MammunaHOE 00y4YeHrE TIpH 00padOTKE JaH-
ueix JJ13.

Jlexyus Ne9. TlpuMeHeHHe METOI0B MAIIIMHHOTO 00Y-
yenus B nemudpupoBannn /I3 u oneHke skocH-
CTEM.

Jlexuus - BU3yanusanus

17.

Tema 6. MammHHOe 00y4eHue pu 00paboTKe JaH-
HeIX J1/13.

IHpaxmuueckoe 3auamue Ne 8. Iloctpoenue mudpo-
BOI MoJienu penbeda 1 opToOoTOIUIaHA B BUAUMOM
u UK-criekTpe.

113

KOMHI)IOTepHOG MOACIINPOBAHUC

18.

Tema 7. AHain3 1 OlleHKa SKocucTeM Ha ocHoBe J1J13,
MOJTy4eHHBIX ¢ mpuMeHeHueMm bAC.

Jlexyus Ne 10. [IpuMeHeHUE BEreTaIlMOHHBIX HHICK-
COB B OIICHKE DKOCHCTEM.

Jlekus - BU3YyaJIn3alusd

19.

Tema 7. AHanu3 U OLIEHKA 3KOCUCTEM Ha ocHoBe J1/13,
MoJTy4eHHBIX ¢ mpuMeHenuemM bAC.

THpaxmuuecxoe sansmue Ne 9. Pacu€r Beretannon-
HBIX UHJIeKCOB 110 RGB 1 MynbTHCIIEKTpaIbHBIM
CHUMEKAaM.

I13

CuTyalMoHHBIN aHAJIN3,
KOMITIBIOTEPHOE MOJIETMPOBAHHE

20.

Tema 7. AHanu3 M OlleHKa SKOCUCcTeM Ha ocHoBe JI/13,
MoJTy4eHHBIX ¢ mpuMenenuemM bAC.

Ipaxmuueckoe 3anamue Ne 10. Ilouck y4acTkoB He-
OJTHOPOAHOCTH 10 opTodoToranam u LIMP. Pa3-
MeTKa MPOOJIEMHBIX YYaCTKOB Ha OCHOBE yYacTKOB
HEOJIHOPOJIHOCTH M BETETallMOHHBIX HHIEKCOB.

113

CurtyalnoHHBIN aHaU3,
KOMITBIOTEPHOE MOJIEIMPOBAHUE
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6. Tekymmii KOHTPOJIb yCIIEBA€MOCTH U IPOMEKYTOUYHASI ATTECTAIUSA 110
UTOraM OCBOCHMS JHCIUIIIHHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aJAHUS UM UHHbIe MATEPHAJIbI, HE00X0AUMbIE J1JIs1
OlleHKH 3HAHMH, YMEeHUI U HABBIKOB U (MJIM) ONbITA JeSITeJIbHOCTH

TecThl 1Is1 TEKYLIEr0o KOHTPOJISI 3HAHUN 00y4arOuIuXCst

Tect anst kouTpoasi no Pasngeay 1. Ikosoruyecknii MOHUTOPUHT U 3aKOHO/AA-
TeJbCTBO PMD B 00;1aCcTH OXpaHbI OKPYsKaIOIIeil cpeabl.

1. DKoJIOrnYecKuii MOHUTOPUHT — 3TO:

a) ananuz OaHHBIX COCMOSHUS OKPYHcatowell cpedvl ¢ npumernenuem BAC

b) cucmema nabnrooenuit, ananuza u npozno3a cocmoanus OKpy3icarouieil cpeoslt
C) npocho3 sKon02UHeCKol cumyayuu Ha ochoege JI/13

d) xomnnexcnasn cucmema HabIIOOEHUL 3 COCMOSHUEM OKPYAHCAOWell cpedbl

2. OCHOBHBIM 00BEKTOM 3KOJOTHUYCCKOM O€30IMaCHOCTH BBHICTYIIACT:
a) uenosex b) cuopocgepa C) cenbckoe X03UCme0
d) ammocgpepa  €) nousennwiti noxpos ) numocgepa

3. Kakoro ypoBHS 3KOJIOTHYECKOTO MOHUTOPUHIA HE CYIIECTBYET?

a) uMnakmHuolil b) ¢onosutii C) MeOuanHwlil

d) pecuonanvhuoii €) I0KaIbHbLIL f) moueunwii

4. Kakoro BuJia HOPMAaTHBOB HE CYIIECTBYET B DKOJOTHYECKOM HOPMUPOBAHHH?

a) CanumapHo-2uSUeHU4eCcKue b) sxonocuueckue

C) MoHuUmMopunzogwle d) ecnomocamenvrulie

5. KakuM 3aKOHOM periiaMeHTHPYETCS JOIMYCTUMOE BO3JAECHCTBHEC HAa OKPYIKAIOIIYIO
cpeny?

a) 152-@3 b) 478-@3 C) 7-d3 d) 113-@3 e) 102-@3

6. Cucrema crieraibHO OPTaHU30BaHHBIX BO BPEMEHHU U MTPOCTPAHCTBE HAOIIOICHUH
3a OCHOBHBIMH KOMIIOHEHTaMHU arpo3KOCUCTEM, IPOLIECCAMU MX B3aMMOJCHUCTBUS U
BBINIOJIHIEMBIMA UMH (DYHKIUSIMHU C LIETBIO BBIPAOOTKH PEKOMEHAALMI MO ONTUMHU3A-
U UX UCTOJIb30BaHUS, COXPAHEHUS U/WIM BOCCTAHOBIEHUS — 3TO:

a) 9KoNI02UHeCKUTL MOHUMOPUHS b) oucmanyuonnoe sonouposanue zemnu
C) aKoI02UHeCKUl AyOUm d) azposkonocuueckuit monumopunz
e) nian nonémos bAC f) memoouxa oyenxu pymnpunm

7. YKaXuTe OCHOBHOM IPHUHIIUIT SKOJOTHYECKOI0 HOPMUPOBAHUSI, TPEOYIOMIUM MPO-
BEJICHUS SKOJIOTHIECKOTO MOHUTOPHHTA!

@) 0bs3amenbHOCmu COOMOOEHUsL IKOO2UYECKUX HOpMamusos D) komniekchocmu
C) npunyun ouggepenyuposanrocmu d) nayunoii obocnosannocmu

e) npesymnyuu nomenyuarbHou onacnocmu ) npuopumemmnocmu

8. YkaxxuTe NpuHIMIT 3KOJIOTMUECKOT0 HOPMHUPOBaHUs, Xapakrepusyromuiicst O3 «O06
OXpaHe OKPYXKaIoLIed CpeasD» OINpeaeIcHHEM: « DKOIOTHUECKOE HOPMHPOBAHKE
JOJDKHO OCYILIECTBJIATHCS Ha OCHOBE METOAMYECKHX IOAXOI0B M KPUTEPHEB, 0becIie-
YHBAIOIINX COINIACOBAHHOCTDL M COIMMOCTABUMOCTD PE3YIILTATOBY.

a) eouncmea b) nayunot o6ocrnosannocmu b) enacnocmu

d) komnaexcrocmu e) oughghepenyuposannocmu f) npuopumemnocmu
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9. CanlluHamu He perynupytorcs:

@) mpebosanus K yciosusm ooyuenus b) nranuposxa zacmpotixu
C) npumenenue BAC 6 scunou 3acmpoiike d) nousa nacenénnvix mecm
e) cooepoicanue 20poOCKUX meppumopull f) yenosus mpyoa

10. OcHOBHO# rocy1apCTBEHHBIN OpraH, YIIOJTHOMOYEHHBIH HA MPOBEACHUE IKOJIOTH-
YECKOTO0 MOHUTOPUHTA 9KOCUCTEM — ATO:

@) MUHUCMEPCMB0 NPUPOOHBIX Pecypco8 U sKkoao2uu P® 0) Poccuopomem

8) cneyuanuzuposantsle akKpeoumosantvle opeanusayuu, oeticmsayiowue yienvt CPO
2) ¢hedepanvuas cayxicba no IKONOSUYECKOMY, MEXHOLOLUYECKOMY U AMOMHOMY
HA030py

HToroBbiii TecT AJs1 KOHTPOJIsi o Pa3genam 2-7.

1. VKakuTe MaTYMK OCHAIICHHS KBaJPOKONTEpa, HAN0OJIee YaCTO IMPUMCHIEMBbIH ISt
noaydenns JIJ13, Ha OCHOBE KOTOPBIX CO3MAIOTCS TPEXMEPHBIE MOJICIH MECTHOCTH:

a) uoap b) pomoonmuueckuir C) MYIbMUCNEKMPATIbHBLIL

d) mennosuszuonnwiii €) eunepcnexmpaibHblil f) suoeoonmuueckuii

2. Ilo JaHHBIM KaKOI'O JaT4YHKa BAC PCKOMCHAYCTCA IIPOBOJUTDH pvaéTBI BCrcTranu-
OHHBIX I/IHIIGKCOB?

a) oap b) pomoonmuueckuti C) MYJIbMUCHEKMPATbHbBLI
d) mennosusuoHHbl e) eunepcnekmpanvibiil f) 6uoeoonmuueckuii

3. Kakue natunku BAC npumenstot aist nonydenus /13 B Tymannyto moromy?

a) ungpaxpacnvie b) eunepcnekmpanvivie C) nazepnvle

d) onmuueckue €) VIbmpazeyKkoswvie f) nasueayuonnwvie

4. ITouemy HeOo romydoe?

a) 61aJHCHBIIL 8030YX b) yeem cazoe ammocghepvr  C) omo ysem Kocmoca

d) aghgpexm Mu e) aghgpexm Prnes f) cuna Kopuonuca

5. Ha ocHoBe uero npon3BoAuTCs KaaTuOpOBKa MyJIbTUCIIEKTPAIbHBIX 1aT9uKoB BAC?
a) CHUMKU NOJyHYeHHble NPU UOCATbHBIX NO20OHBIX YCAOBUSX

b) kanuoposounvie smanonsv

C) CHUMKU, COENAHHbIE 8 3AKPHIMbIX NOMEUJCHUSIX

d) oamuuxu xanubpyromes npu uz2omosieHUU U REPEKaAIUdPOsKe He NOONLeHCam

e) KanubposKa ocyuecmensemcs RPOSPAMMHO 6€3 UCNOIb308AHUSL CHUMKOS

f) mecmosviii noném c ucnonvzosanuem u 6€3 UCNOIL308AHUL OAMYUKOE

6. BoJBIIMHCTBO MaBIX APOHOB MOTYT 0€30MacHO ocymiecTBIATh coop /I3 mpu cko-
pPOCTH BETpa J0:
a) 5 m/c b) 7 m/c C)10m/c d)I5m/c €)20m/c T)25m/c

7. Ykaxkurte oHnaH-mnaTdopmy, npumeHsieMyto B PO s miiaHupoBaHus U COTIIACO-
Banus mmoiértoB bBC Becom 1o 30 kr:

a) Hebocesoo (skyarc)

b) I'eockan naannep

c) Digital Sky Platform

d) UAV Forecast

e) Flightradar24

f) ciimn
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8. K mpsimbiM femmdpoBounsiM mpusHakam /13 oTHocAT:

a) popma, menn, pazmep, mekcmypa b) cmpyxmypa, yeem, pomomon, obpas
C) mexcmypa, gon, obpas, pacnonoxcenue d) gpopma, penveh, mon, mexcmypa

e) penve, hopma, mens, niowaos f) yeem, mexcmypa, spkocms, 06véM

9. Kakue 3JeMEHTBI M3 TEPEUMCIICHHBIX HUXKE BXOJSAT B MAaTEMAaTHYECKYI) OCHOBY
KapThl?

a) macuumaod b) komnonoska C) npoekuus

d) secenoa e) noasprocme f) sxcnnuxayus

10. OgHOBpEMEHHO ¢ MOJEBBIM JeU(ppUpOBaHHEM Ha a3pO(POTOCHUMOK HAHOCSAT:
a) donoaHumenvbHbvie 00bEKMbL NO HCENAHUIO 3AKAZUUKA

b) o6vexmul no srcenanuro npoexmuposuura

C) penepuvie 00BEKMbL U MEMKU 2e0NPUBAZKU

d) ob6wvexmul 9K0N102UECKO20 MOHUMOPUHEA

e) noozemHble COOPYI*HCEHUS U TUHUU NOO3EMHBIX KOMMYHUKAYUU

f) me o6vexmor, komopuwie ne omoodpazunucey na cnumke

11. Kak Ha3bIBaeTcs orepanusi OTHICKaHHUS OJIMKAMIIero IIEHTpa CETH I KaKIou
TOYKH MECTHOCTHU?

a) cenexyus b) suzyanuzayus C) unmepnonsayus

d) eeonpussszka e) anrnoxkayus f) skempanonsiyus

12. PacrosoxuTe mociieIoBaTesIbHO ATarbl pegodpadoTku JIJ13:

a) paduomempuueckas KOppeKyus b) opmompancgopmuposanue
C) macuwmabuposanue d) cuuera u mozauxka

e) yoanenue uyma u apmeghaxmos f) ceomempuueckas xoppexyus

Omeem: a,f, b, e, c,d

13. Tporecc coznanus n300paXkeHui, T/Ie yCTpaHEHBI HCKa)KCHN s, BRI3BAHHBIC peTbe-
(oM MECTHOCTH U YTJIOM ChEMKHU HA3bIBACTCS:

a) ammocepnas Koppexyusi b) opmompancpopmuposanue
C) mMacumabuposanue d) ceomempuueckas koppexyus
€) paduomempuueckas KoppeKyus f) eeoxoouposanue

14. MeTtoasl MaIlIMHHOTO 00y4YEHMS, TPUMEHstomuecs aemmdpupoanus JJ13, kirac-
CU(UKAIMA U PETPECCHH, IMO3BOJISS aHATM3UPOBATH CIOKHBIC B3aMMOCBSI3U MEXKIY
pa3IMYHBIMH [TApaMETPaMH M XapaKTEPUCTHKAMU O0BEKTOB:

a) ceépmounvie neviponnvie cemu (CNN)

b) enybokoe 0byuenue

C) pexyppernmusie netiponnsvie cemu (RNN)

d) eenepamueno-cocmsazamenvnvie cemu (GAN)

€) Memoobl cyuaiinozo ieca u onopHvix 6ekmopos (SVM)

f) cemanmuuecxue cecmenmayuonnvle cemu

15. Kakue ceT NpUMEHSIOT IS aHaIK3a BPEMEHHBIX PSIOB M IPOrHO3UPOBAHUS M3~
MEHEHUI ITPU MOHUTOPHUHTE 3KOCUCTEM € TpuMeHeHneM bAC?

a) ceépmounvie netipornnvie cemu (CNN)

b) enyboroe obyuenue

C) pexyppenmmuute netponnsie cemu (RNN)

d) eenepamueno-cocmsazamenvnvie cemu (GAN)
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e) Memoovl CyalHo20 fieca u onopusix sekmopos (SVM)
f) cemanmuuecxue cecmenmayuonnvle cemu

16. YkaxxuTe HEUPOHHYIO CETh, MPEAHA3HAYCHHYIO ISl OOHApY>KEHHUsI 0OBEKTOB Ha
M300pKEHUSIX B PEAIbHOM BPEMEHHU C I11€JIbI0 aBTOMAaTUYECKOTO MOHUTOPUHTA U aHa-
Jn3a a3po(POTOCHUMKOB B MPOIIECCE UX MOTYUECHUS:

a) cemarmudecKkue cecmenmayuoHtble ceniu b) H€L7p0HHbl€ cemu C BHUMAaHUuem
C) cemu U-Net d) DeepLab
e) YOLO (You Only Look Once) f) Change Detection

17. Iporecc mpeoOpa3oBaHUs HAKIOHHBIX CHUMKOB B TOPHU30HTAJbHBIC C YCTpaHe-
HHEM HMCKa)XEHUH, BBI3BAHHBIX PEIbe()OM U YIIIOM ChEMKH TO3BOJISIET CO3/1aTh!

a) ILIMP b) opmoghomonnan C) 2enepanbHbll NIAH

d) eeonodocrosy €) unoicenepublil NIaH f) kapmy

18. YkaxxuTe BereTallMOHHBIC WHICKCHI, TPUMEHSIEMbIE ISl OIICHKH CTpecca pacTe-
HUMU.

a) WDRVI b)SAVI c)NDVI  d) MNDWI e) GEMI ) PSRI

19. Kakue BCTCTAIMOHHBIC HHACKCHEI OCHOBAHBI HA KPAaCHOM H OMKHEM I/IH(l)paKpaC-

HOM KaHanax?
a) WDRVI  b) SAVI c¢) NDVI d) MNDWI e) GEMI f) PSRI

20. [Ins yero ucnosb3yroTcst uHAekchl Mopana, ['npu-Xamnena u surponus [llenona?
) 0/151 YCKOpeHust CReKMpPaibHO20 AHAU3A

b) o opmompancopmayuu oannvix AC

C) 01151 ceonpusszku penepuvix mouex J/13

d) o1 yuéma memeoycnosuii npu nocmpoenuu mapupyma bAC

€) 01 noucKa yuacmkoe HeoOHOPOOHOCIU

f) o asmomamuueckoco oewugpuposanus J{J13

Ilpakmuueckoe 3ad0anue Ne 2. Bunpl cwémounoii ammapatypsl BAC. OcoberHocTr
BBIOOpA M YCTaHOBKH.

1. Ha ocHoOBe epCOHAILHOTO 3aJaHus BHIOPATh HEOOXOIUMBII KOMILJIEKT ChbEMOY-
HOM anmnaparypbl ¥ YCTAaHOBUTH €T0 HAa Y4eOHBIN APOH.

2. TogxmrounTs nuieldsl U nepenaTyuku (pu HEOOXOIUMOCTH).

3. OcymiecTBUTh BU3yaTbHYIO MPOBEPKY LEJIOCTHOCTA CHCTEMBI U KauecTBa MO/-
KIIFOUEHUST MOYJIEH.

Ilpakmuueckoe 3a0anue Ne 3. TecTupoBaHNE U KaJTUOPOBKA ChEMOYHOMN anmnaparypbl
151 nosyyenus JJ13.

1. TloakmIOYUTh WCTOYHUK MUTAHHUS C COOPAaHHOMY Ha TMpPEAbLAYLIEM 3aHITHU
y4eOHOMY JIPOHY.

2. TlogxmrounThesa K 60pTy ¢ npuMeHenueMm FPV Macku wim nporpaMMbl Mpou3-
BOJUTES.

3. IIpoBectu auarHoCcTUKY pabOTOCTIOCOOHOCTH Kamep.
4. OcymecTBUTh MPoOHYIO (POTO M BUACO3ANMUCH 6€3 oIEEMa OopTa.

18



Ilpakmuueckoe 3a0anue Ne 4. [InanupoBanrie MapupyToB cbéMkH. [loyuenue pas-
pelieHus: Ha MOJETHI.

1. Ha ocHOBE epCOHAIBHOIO 33JJaHUs OCYIIECTBUTh PACYETHI INIAHUPOBAHUS T10-
n€éta Ha OyMa)XHOM HOCHUTEJIE C CIOIb30BAHUEM KapTorpaduueckoro MaTepu-
aJa.

2. Tlepenectu nonétHoe 3amanue B He6ocroa (CIIIIN B 3aBUCUMOCTH OT HATUYHS
Y4YETHOM 3aIiCH).

3. IlpoBecTu KOPPEKTUPOBKHU Ha OCHOBE JACHCTBYIONIMX OIpPaHUYCHUH.
4. Buectu MapuipyT nojéTta B KOMIIbIOTEp OopTa.

Ilpakmuueckoe 3anamue Ne 5 Ilonyuenue [1/13 ¢ npumenennem bAC. [Ipumenenue
JIPOHOB B MOHUTOPUHIE IKOCUCTEM.

1. TIpoBecTH npeanoNETHYIO JUATHOCTUKY Y4eOHOTO APOHA.

2. IlpoBectu npoOHOE MUIOTUPOBAHUE C PYUHBIM YIIPaBICHUEM B OIPAaHUYECHHOM
npocTpaHcTBe (YueOHbIH KyO).

3. IlpoBectn mpoOHOE MIIOTUPOBAHHWE C PYYHBIM YIPABICHHEM M TIPOOHOM
dboto/BueoduKcalell KOHTPOJIBHBIX TOUCK/TUIONIAACH.

Ilpakmuueckoe 3auamue Ne 6 [Ipensaputenbaas 0opadotka momyueHHsix J{/13. Ipo-
CTPaHCTBEHHAs KOPPEKIIMsS, HACTpPOMKa KaHajloB, KOHTPACTUPOBAHHE, CIIMBAHUE
CHUMKOB.

1. Tlo mepcoHanbHOMY 33JaHHUIO0 U TMOJYYEHHBIM OT IpenojaaBaTess a’pooTo-
CHUMKaM OCYILECTBUTh MPOCTPAHCTBEHHYIO KOPPEKLINIO, [IBETOBOE BHIPABHUBA-
HUE U KOHTPACTUPOBAHUE U300pAKEHU.

2. OcyuiecTBUTh MPOOHOE CIIMBAHKUE MPEIBAPUTEIHHO 00pabOTaHHBIX N300paKe-
HUM.

Ilpakmuueckoe 3anamue Ne [ OunbTpaisi CHUIMKOB IO Ka4e€CTBY, T€ONPUBSI3KA U
MOCTPOEHUE 00JIaKa TOYEK.

1. OrdunsTpoBaTh MpeaoOpabOTaHHbIE CHUMKHU TI0 Ka4eCTBY (3aMEHUTHh HEKaue-
CTBECHHBIE).

2. TlocTpouTh 00JIAKO TOYEK M OCYIICCTBUTH T'€OMPHUBI3KY CHUMKOB IO perep-
HBIM/KOHTPOJILHBIM TOYKaM WJIM MapKepaM B 3aBUCHUMOCTH OT MEPCOHAIBLHOTO
3aJ1aHusl.

Ilpakmuueckoe 3anamue Ne 8 [Toctpoenune udpoBoit Moaenu penbeda u opTodhoTo-
mana B BuauMoM u MK-criekrpe.

1. CuuTh CHUMKH, IOCTPOUB OPTO(POTOTIAHBI OOBEKTA IKOJIOTUIECKOTO MOHUTO-
pHUHTA MO IEPCOHATILHOMY 33JIaHUI0 B BUJIUMOM U MH(PAKPACHOM CIEKTpE.

2. Ha ocnoBe o0naka To4ek MOCTPOUTH MU(PPOBYIO MOJIENH peibeda.
Ilpakmuueckoe 3anamue Ne 9 Pacuét BereraninoHHbIX HHAECKCOB 10 RGB u MynbTHC-
MEKTPATbHBIM CHUMKAM.

1. C npuMeHEeHHEM CIIeIUATTU3UPOBAHHOTO MPOTPAMMHOTO 00SCIICYCHHS PACCUH-
TaTh BETeTalIMOHHbIE MHEKCH 10 RGB 1 MynbTHCTIEKTpaIbHBIM CHUMKAM B CO-
OTBETCTBHUH C TIEPCOHAIBHBIM 3a/JaHUEM.

Ilpakmuueckoe 3anamue Ne 10 [Touck y4acTKOB HEOJHOPOIHOCTH IO OpTOdOTOTIIA-
Ham u [IMP. PazmeTka npo0sieMHBIX y4aCTKOB Ha OCHOBE Y4aCTKOB HEOJHOPOIHOCTH
Y BETETAIIMOHHBIX WHJIEKCOB.

1. Ha ocnoe LIMP u opTooTomnianoB co3aaTb MHTErPATbHbIN CJI0M Yy4aCTKOB He-
OJIHOPOJTHOCTH.
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2. Ha ocHoBe kapTOrpaMM y4acTKOB HEOJHOPOJHOCTH M BETETAIMOHHBIX MHJICK-
COB CO3[aTh HWHTETPAIBHBIN CJIOH NPOOJEMHBIX YYaCTKOB MOHUTOPHHTA
arpo(yp00)3KOCHUCTEMBI.

I[IpumepHbIe BONPOCHI JJIs1 NOATOTOBKHU K 3a4eTy 10 TUCIHUIINHE
«IIpumenenne BAC B MOHUTOPHUHIE IKOCHCTEM»

1. OcHOBHbBIE HACTPOWKH U IIpaBujia mpu ucrnonbzopanuu CIITN.

2. DNEeKTPOHHBIE KapThl MECTHOCTH.

3. ®opwmbl u pazmepsl 3emid. OCHOBHBIE TeorpaduiecKie TOUKH, TUHUHA U KPYTU
Ha 3¢MHOM IIape.

4. ['eorpaduyeckue koopauHaTel. JiMHa TyTu MepHIMaHa, SKBaTopa U mnapal-
JIENH.

S. Hamnpasnenust Ha 3eMHOI TOBEpXHOCTU. OpTOAPOMUS U JTOKCOIPOMHS.

6. HaBurannoHHble cCHCTEMBI KOOPIUHAT.

7. I'eomeTpuyeckue CBOMCTBA a3pOCHUMKA.

8. XapakTepuCTUKA IMOACUCTEM MOHUTOPUHIA 3€MENb TUCTAHIIMOHHBIMU METO-
JaMHU.

Q. CymHocTh KapTorpadpuiyeckux NpOeKIUi U UX KiacCU(pUKaus.

10. JemmdpoBouHble MPU3HAKU, UCIIOIB3YEMBIE ITPU BU3YaJIbHOM JeIU(ppUpoBa-
HUMU.

11. umuaapuyeckue npoekuuu. Konnyeckue npoekuuu. Ilommkonnyeckue mnpo-
EKIIHH.

12. Cnoco6s1 n300pakenus penbeda MecTHOCTH Ha KapTax. Bunbl MmacmtaboB
KapT.

13. TexHonmoruu BeIOOpA CIEKTPATIbHBIX 30H CHEMKHU NIPU JUCTAHIIMOHHOM 30H/IH-
POBaHHH.

14. TexHuueckue nokazareiau ad3pohoTOCHEMKH.

15. BunmousmeHeHHast HOJTUKOHUYECKAs (MEXTyHApOIHAS ) TIPOSKIIHSL.

16. AsumyTanbHbIC MPOEKIINH.

17. Pasrpadka u HOMeHKiIaTypa (0003HaYEeHHE) KapT.

18. T'eomndopmarmonnas cuctema (I'MC). Hudposas kapra. DnekTpoHHas KapTa.

19. JlocwéMka He OTOOpPA3UBIIMXCS HA CHUMKAX OOBEKTOB.

20. Kontpoub nemubpupoBaHus.

21. HM3menenue MacmTaba CHUMKA W3-3a BIHSHUS penbeda.

22. TlonroroBka 1u¢poBbIX U nMeKTpoHHBIX KapT B [UC.

23. Knaccudukaiusi CbEMOYHBIX CHCTEM.

24. IlpeumymiectBa OK. Knaccudpukamms K.

25. TloaroroButenbHbIC PAOOTHI MPHU AEHTUDPUPOBAHUH.

26. Ludposbie 1 MaTeMaTUYECKHUE MOJCIIA MECTHOCTH.

27. OCHOBHBIC BETeTAIlMOHHBIC WHCKCHI, IPUMEHICMbIC IPH MOHHUTOPUHTE SKOCH-
CTEM.

28.  OCHOBHOU CMBICI (DOTOTPAMMETPHUH.

29. Ilpunnumns! noctpoeHus MUGPOBBIX Moenel penbeda.

30. NDVI kak 0oCHOBHOM BereTarOHHbINA HHIEKC.

6.2. Onucanue nmoka3zarejiel U KpUTeprueB KOHTPOJISI YCIIEeBA€MOCTH, ONMCAHUE

MIKaJI OLleHUBAHUS
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JI7 OIIeHKH 3HAHUI, YMEHU, HABBIKOB U (JOPMUPOBAHUS KOMIIETSHIIMHU IO JTHC-
LUIUIMHE IPUMEHsIETCs OallIbHO-PEUTUHIOBasl CUCTEMA KOHTPOJIS U OLIEHKH yCIeBae-

MOCTHU

CTYACHTOB.

cDOpMHpOBaHI/IC peﬁTHHFa CTyACHTA OCYHICCTBIIACTCA B XOJAC TCKYIICI'O U ITPOMC-
KYTOYHOI'O KOHTPOJIA 3HAHUU.

Tadomuma 7
. NnTepran Pentunrosast
OrneHnBaeMbIl TTapamMeTp [ToBTOpPHOCTH
OLICHKU oreHKa (0asbl)
TecTol 3-5 2 6-10
OTBeThl Ha TPaKTUYEC- 3.5 5 15-95
CKHMX paboTax
Texymas 3amura MpakTHYeCKUX ] i
OIlcHKA 3HaHuii | paboT 3-5 8 24-40 60-125
1 HAaBBIKOB Brmmonnenue VKOH— 3.5 2 6-10
TPOJIBHBIX 3aJaHUM
[Tocemenune nexmuin 0-2 10 0-20
[Tocemenue 113/C 0-2 10 0-20
OlLIEHKA 3HAHUN M HAaBLIKOB Ha 3a4eTe
MmeHee 50 — He3ayer
51-125 — 3auer

BI/II[bI TCEKYIIETr0 KOHTPOJIA: OTBCTHI HA IIPAKTUYCCKUX 3aHATHUAX, OJICKTPOHHOC

TECTUPOBAHUE, 3alUTa MPAKTUYECKUX PAOOT, BBHINOJIHEHHE KOHTPOJIbHBIX 3aJaHU,
nocenieHre 3ausaTui. [IpoBepstoTcs MOJHOTA BRIMOJHEHHS YUEOHBIX 3a/IaHUI U UX Ka-
YECTBO, a TAK)KE 3HAHUS, IPUOOPETCHHBIC HABBIKU U YMEHUS 1O 3aBJICHHBIM KOMIIE-
TEeHIIUSIM. MaKkcUManbHOE KOJUYECTBO O0amuioB — 125.

Bua npomMe:xyTo4HOro KOHTPOJIsi: 3a4€T

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIUOHHOE o0ecnevyeHre TUCIUTIINHBI

7.1 OcHoBHAas JUTEpaTypa

1.

becruioTHbIe  aBHAIMOHHBIE CHCTEMBI: TEPMHHOJOTHS, KIACCUpUKAII,
CTpYKTypa: yueOHoe nocobue mis By3oB / B. C. detucos, JI. M. Heyroguukoga.
— 2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2026. — ISBN 978-5-507-50513-
5. — TexkcT: anekTpoHHbIl // Jlanb: 251eKTpoHHO-O0UOInoTeyHas cuctema. — URL:
https://e.lanbook.com/book/441680. — Pexum pmoctyma: mJisi  aBTOpUS.
T10JIb30BATEIICH.

becniunoTtHeie netaTenbHble anmnapaThl: yaeOnoe nocooue / C. H. Jlenucenko, A.
FO. Cmupnos, A. M. Xpycranes, U. I'. llrepenbepr. — Canxt-IleTepOypr:
CIIoOI'TU (TVY), 2023. — 115 ¢. — Tekcer : 35eKTpoHHBIH // JIaHb : 37€KTPOHHO-
oubnnoreunas cucrema. — URL.: https://e.lanbook.com/book/365894. — Pexum
JOCTyTa: JIJIsl aBTOPH3. TOJIH30BaTEICH.

7.2 JlonoJIHUTEJIbHAS JINTEPATypa
1. AbsponaBurarus: yueoHoe ocooue / 0. H. Capatickwmii, A. B. Jlunun, 0. U. JIubepman. — 2-
e u3n., uctp. — Cankt-IlerepOypr: CII6I'Y T'A, 2021 — Yacts 2: PaguonaBuraius B mojeTe

1o

Mappyty — 2021. — 384 ¢. — Tekct: anekTpoHHbIH // JIaHb: AIeKTPOHHO-OHOIHOTeYHASs
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10.

cucrema. — URL: https://e.lanbook.com/book/177123. — Pexxum goctyma: Ui aBTOPU3. MOJTb-
30BaTEIICH.

AbdpOHABUTAIIMOHHOE OOECIIEYeHHE MOJIETOB: METOJMYEcKue ykazaHus / cocraButens W. W.
AnemkoB. — Cankt-IletepOypr: CIIBI'Y I'A um. A.A. HoBukosa, 2023. — 22 ¢. — TekcT:
DIIEKTPOHHBIN // Jlanb: AIIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/343004. — Pexum mocTyma: Juis aBTOPH3. MOJIb30BaTEICH.
JlucTaHIIMOHHOE 30HIMPOBAHUE M 00CIIeIOBaHNE CETTLCKOXO035IIICTBEHHBIX 3eMeb: Y4eOHOe 1Oo-
cooue / H. C. Enuceena, A. B. bankpyrenko. — Omck: Omckuii 'AY, 2024. — ISBN 978-5-
907687-61-5. — TexkcT: snekTpoHHbIH // JlaHb: snekTpoHHO-0ubmmoreynas cucrema. — URL:
https://e.lanbook.com/book/407570. — Pexxum moctyma: 1uis aBTOPH3. MOJIb30BaTEICH.
HNudopmannonnsie cuctemsl U Texnonoruu B AIIK: YueOnuk / A. B. babkuna, U. E. Brictpe-
HuHa, M. U. T'opbaues [u np.].; peu. B. U. Menennuxos; interv. E. B. [Torosa; Poccuiickuii
rocyaapcTBeHHbll arpapHbiii yHuBepcuteT - MCXA umenu K. A. Tumupszesa (Mocksa). —
DJIIeKTPOH. TeKCTOBbIe JaH. — Mockga, 2023. — 420 c¢. — Komnekuust: YueOnast u yueOHO-
Metoanyeckas urepatypa. — CBoOoIHBIN nocTyn U3 cetu HTepHeT (YTeHue, neyaTh, KOIu-
poBanue). — Pexxum pocryna: http://elib.timacad.ru/dl/full/S250120241CT APK.pdf.
MoHuTopHHT U oXpaHa 3eMenb: yuebnoe nocooue / H. C. EnuceeBa, A. B. bankpyrenko. —
Omck: Omckuit 'AY, 2023. — ISBN 978-5-89764-885-6. — Tekct: anekrponHslit // JlaHb:
3NeKTPOHHO-OMOIoTeunas cucrema. — URL: https://e.lanbook.com/book/326474. — Pexum
JOCTyTa: 171l aBTOPH3. MOJIb30BaTeNeH.

OCHOBBI TUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIH U (POTOrpaMMETPHUECKUX pabOT MpH H3BICKa-
HUSIX JJI CTPOUTENIHCTBA MHKEHEPHBIX COOPYKEeHUM: yueOHoe nmocodue / A. M. Oneiinuk, A. M.
[Toros, M. A. ITogkoBeipoBa, A. ®@. Hukomnaes. — Tromenb: TroM[ HI'Y, 2016. — ISBN 978-5-
9961-1180-0. — TekcT: snexkTpoHHBIH // JIaHb: MeKTpOHHO-OMOIMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/91826. — Pexxum poctyrma: ajis aBTOpHU3. MOJIb30BATEIICH.
Pa3pabotka reonnpopmannoHHbIx cucteM s npeanpusatuit AIIK. Ananu3 npocTpaHCTBEHHO-
BpPEMEHHBIX HaOOpOB JaHHBIX: YueOHoe mocobue / O. C. EpmonaeBa, A. M. 3eiinurep, A. B.
I'peuenesa; Poccuiickuii rocyaapctBeHHsli arpapHsiid yHusepeuteT - MCXA umenu K. A. Tu-
mupsizeBa (MockBa). — DeKTpoH. TEKCTOBbIE AaH. — Mocksa, 2023. — 90 c. — Komnekuus:
VYuebHast u yueOHO-MeToanveckas tureparypa. — CBoOoHBIN nocTyn u3 cetu MHTEpHeT (uTe-
HHE, 1eyaTh, KOTIIMPOBAHUE). — Pesxxum JOCTyTA:
http://elib.timacad.ru/dl/full/s27122023Ermolaeva.pdf.

Tounoe cenbckoe xo3siictBo / E. B. Tpydusak, H. YO. Kypuenxo, A. A. Tenekos [u ap.]; nmox
penakuueit E. B. Tpydusak. — 4-e uzn., crep. — Canxrt-IletepOypr: Jlans, 2024. — ISBN 978-
5-507-49080-6. — TexkcT: anekTpoHHBIHN // JlaHb: aekTpoHHO-0nOmmoTeynas cuctema. — URL:
https://e.lanbook.com/book/370976. — Pexxum mgocTyma: ajist aBTOPU3. TOJIb30BaTENEH.
®UTOCAaHUTAPHBII MOHUTOPUHT U METOABI HIEHTU(UKAUN (PUTONATOTEHOB: YueOHOoe Tocodue
/ 0.0. benomankuna, ®.b. 'anauban, P.1. Tapakanos [u ap.].; peu.: A.Il. I'munymkun , FO.A.
[Mueiinep; Poccuiickuii rocynapctBeHHbli arpapubiii yausepcuteT - MCXA umenu K. A. Tu-
mupsizeBa (MockBa). — DIeKTpOoH. TeKCToBbIe JaH. — Mocksa, 2024. — 120 c. — Komnekuus:
VYuebHas u yueOHO-MeTOANYECKas tuTeparypa. — CBOOOIHBIN nocTym U3 cetu HTEepHeT (uTre-
Hue). — Pexum noctyna: http://elib.timacad.ru/dl/full/s19122024Dgalilov.pdf.

[{udpoBble TEXHOJIOTHH B arpolpoOMBIIIIIEHHOM KoMIuiekce: yueoHoe nocodue / H. H. bepex-
HOB, O. B. Cankuna, A. C. bepe3una. — KemepoBo: Ky36acckuit [AY,2022. — 191 c. — TekcrT:
AIEKTPOHHBIN /l Jlansb: AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/449951. — Pexxum moctyna: /it aBTOPH3. MOJIb30BATEIICH.

7.3 HopmaTuBHBIE PABOBbIE AKTHI

1.
2.

®DenepanbHblil 3aKk0H «O NepcoHANBHBIX AaHHBIX» OT 27.07.2006 Nel152-D3.
Pacniopsxenue IIpaButensctBa PO ot 21.06.2023 Ne 1630—p «O6 yTBepxkaenun Ctpareruu

pa3BuTHs OecriioTHOM aBuanuu Poccuiickoit denepannu Ha nepuon 10 2030 roga u Ha nepcnex-
TuBY 10 2035 roaa v riaHa MEPONPUSATHI MO €€ peann3alumy.

3.
4.

Bosaymnsiii koneke Poccuiickon @enepaunn
[Tpuka3 Munucrepctsa Tpancropra Poccuiickoit @eneparum ot 28.02.2023 1. Ne6 1.
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[Tpuka3 PocaBuanuu ot 16 nexadps 2022 roga Ne922-11.

®denepanbHbIil 3ak0H «O0 oxpaHe okpyxaromieit cpenb» ot 10.01.2002 Ne 7-@3.
®enepanbHblif 3akoH «O ruapoMereopoioruyeckoit ciryxoe» ot 09.07.1998 Ne 113-D3.

. ®enepalnbHblil 3aKk0H «O CAHUTAPHO-3MUAEMHOIOIMYECKOM OJIaronoiydyny HaceIeHUs» OT
0.03.1999 Ne 52-@3.

denepanbHblil 3ak0H «O0 oOecredeHun eAMHCTBA U3MepeHuin» ot 26.06.2008 Ne 102-D3.
10.  Ilocranosnenue IIpaBurensctBa PO ot 09.08.2013 Ne 681 «O rocynapcTBEHHOM 3KOJIOTH-
YECKOM MOHUTOPHUHTE (TOCYJapCTBEHHOM MOHUTOPUHIE€ OKPY>KAIOIIEH cpesibl) U roCcyAapCTBEHHOM
(oHe TaHHBIX TOCYAPCTBEHHOTO SKOJIOTHYECKOT0 MOHUTOPUHTA (TOCY1apCTBEHHOTO MOHUTO-
pPHUHTa OKPYXKAIOIIeH Cpeibl)».

©wWooNo U

7.4 Metoanyeckue yKa3aHusl, peKOMeHIAMU U IPyrue MaTepuajbl K 3aHATHAM

8. [lepeyeHb pecypcoB HH()OPMALNMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«/HTEpHEeT», HEOOXOAUMBIX JIJISI 0CBOEHHS TUCIUILINHBI

https://dv.favt.ru/dejatelnost-razvitie-bas-npb-bas/ (omxpwvimwiii docmyn)
https://aeronext.aero (omxpwimoiii docmyn)

https://favt.gov.ru (omxpweimeiii docmyn)

https://ecolog.pro (omkpwimuiti docmyn)

W e

9. Onucanue MaTepUAIbHO-TEXHHUYECKOH 0a3bl, HE00OX0AUMO 117
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPoILecca Mo AUCIUILIHHE

My.]'ILTI/IMe,I[I/Ia‘HpOGKTOp nJIn HHTCpaKTHBHBIﬁ 9KpaH i1 JEMOHCTpalun HpeSGHTaHHﬁ, ,uam60pz[03
n 06yan01uHx MaTepI/IaJIOB, IIOCTYH B I/IHTepHCT; KOMHBIOTepHBIﬁ KJ1acC IJisd CI/IMyJ'IﬂI_II/II/I HOJIéTOB,
y‘le6HBIe 6CCHI/IHOTHBIC JICTATCIIbHBIC CPCACTBA B KOMIUJICKTC C ITYJIbTAMU YIIPABJICHUS U HOJETHRIM
KyOoMm.

Tabmuia 8

CBeneHus 00 00eCrIe4eHHOCTH CIIENMATU3MPOBAHHBIMHY AYAUTOPUAMHU, Ka-
OnHeTamMu, J1a00PATOPUAMH

HanmenoBaHne CENAATLHBIX
TOMeIIeHN ¥ MOMeLeHU I
CaMOCTOSATEIbHOH padoThl (Ne

y4e0HOro Kopimyca, Ne ayJ1uTo-

OcHalleHHOCTH crenuaabHbIX IOMeleHUH U 1o~
MeIeHUH JIs1 CAMOCTOSATEJIbLHOM padoThI**

pun)
1 2
JlexoHHast ay TUTOpHS (KOPITYC WHuTepakTBHAS MyJIbTHMEIHA CUCTEMA
Ne29 — aynuropus 218,211, 206)
VYueOHnas aymutopus (kopryc Ne29 — | VueOnas maboparopusi. 8 CTOJIOB, S TPUCTEHHBIX CTO-
ayautopusi 230) JIOB U1 000pYIOBaHUs, CTOJ NMpenogasarens, 17 kpe-

ceJl, THTepaKTUBHAsI IPE3EHTAI[IOHHAs CUCTEMA C 2
9KpaHaMH, 5 MEPCOHAIBHBIX KOMIBIOTEPOB, 10 KOM-
IJIEKTOB y4eOHbIX ApoHOB [Inonep, 16 xkomiiekToB
y4eOHBIX 1poHOB [Tnonep Munu

Komnrerotepnsiit knace (kopmyc Ne29 | KommnbroTepHslii kiacc. 12 MOHOGIOKOB, MOHOOJIOK
— aymutopus 214) npernojasatens, 13 cTonos, 25 cTyibeB, 6e3 MyJIbTH-
MeJifa CUCTEM.

Komnrerotepnsiit knace (kopmyc Ne29 | Kommnbrorepnsiit kiacce. 14 I1K, Mono6iiok npenoaa-
— aymutopusi 212) Barens, TB, 15 cTonos, 29 cTynses

Yuranensii 3a (L{enTpanbras Hayd- | J{7s camocTosITenbHON paboThI CTYJICHTOB

Hast Oubnuoreka um. H.M. XKenes-
HOBA)
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1. MeToanuyeckue peKOMEHAAIUU CTYIEHTAM 10 OCBOCHUIO JUCHUILTUHbBI

PexoMeHannu no noAroToBKE K JIEKUUOHHBIM 3aHATHUSM.

CryneHram ciienyer:

* mepes KaxJaou JIeKIMEeH MpocMaTpuBaTh pabouylo MpOrpaMMy JIUCHUILIAHEI,
YTO MO3BOJUT COKOHOMHUTH BPEMSI Ha 3alIMCBIBAHUE TEMBI JIEKIIUH, €€ OCHOBHBIX BO-
IIPOCOB, PEKOMEHTyEMOM JTUTEPATYPHI.

* IIepel OUepeHOM JeKIMeld He00X0IUMO MPOCMOTPETh IO KOHCIIEKTY MaTepHal
npenbayen gexkuuu. [Ipu 3aTpyiHeHHsIX B BOCIPUATHM MaTepuaia cieayer oopa-
TUTHCS K OCHOBHBIM JIUTEPATypPHBIM MCTOUYHHMKaM. Eciu pazoOpaTbcs B MaTepuasne
OIISITh HE YJAI0Ch, TO 0OPATUTECh K TIPETIOAaBaTEIIIO.

['maBHOE B MepHoI NOATOTOBKHU K JICKIIMOHHBIM 3aHATUSIM — HAYYUTHCS METOAAM
CaMOCTOSITEJIbBHOTO YMCTBEHHOTO TPYy[la, CO3HATEIBHO Pa3BUBATh CBOM TBOPYECKHUE
CIIOCOOHOCTH M OBJIa/ICBaTh HAaBBIKAMU TBOPYECKOUW pPaOOTHI.

N3ydenne MUCHUIUIMHBI TpeOyeT CHUCTEeMAaTHYECKOr0 M IMOCIE0BATEIBLHOIO
HAKOIUICHHS 3HAHUU, CJIIEJOBATEIILHO, IPOITYCKH OTACIBHBIX TEM HE MO3BOJISIOT IUIy-
OOKO OCBOUTH MPEIMET.

CtyaeHT, MPOMyCTUBIIUNA 3aHITHS 00s3aH MPEJOCTaBUTh KOHCIIEKT MPOITYIIICH-
HOU JICKIIUY WM 3aHATUSA U OTBETUTH HA IOCTABJICHHBIE BOIPOCHI 110 MPOIYIIEHHBIM
TEMaM.

PexoMmengannu no noAroTOBKE K IMIPAKTUYECKUM 3aHATHUSIM.

[{enb mpakTUYECKUX 3aHATUM — MOMOYb CTYJICHTaM B MPUOOPETCHUU MpPaAKTUYE-
CKMX HaBBIKOB U YMEHUU.

B x01€e noAroToBKM K MPaKTUYECKUM 3aHATHUSM CIIEIyET Ha4aTh C 03HAKOMJICHHUS
C TJTAHOM 3aHSITUSI, KOTOPBIN OTPAXaeT CONECPKAHUE MPEIIOKECHHON TeMBI. TIIaTeNnb-
HOE MPOyMBIBAHUE U U3YUYEHHE BOIIPOCOB MJIaHA OCHOBBIBAECTCS HA MPOPAOOTKE TEKY-
IIero MaTepuaa JICKIMY, a 3aTeM U3y4eHUs 00s3aTeIbHON IUTEpaTyphl, PEKOMEH10-
BAHHOW K JaHHOM TeMe. JlutepaTypa MPUBOJIUTCS C YKA3aHUEM COOTBETCTBYIOIIHUX
CTpaHMII JJIsl OPUEHTUPOBAHHOM MOATOTOBKU. KpomMe OCHOBHOM TUTEpATYphl, HEOOXO-
JTUMO O3HAKOMUTBCS C JIOMOJIHUTEIBHOM JIUTepaTypoH, MyOIuKalUusIMH B TIEpUOIAYE-
ckuX u3gaHusx. CTyAEHT, KpOME€ PEKOMEHJIOBAHHOTO CIIUCKA JIUTEPATypPbl, MOKET
I10JIb30BaThCS UCTOYHUKAMU, HAMAEHHBIMU CAMOCTOSITEIBHO.

CryneHtam, MpOMyCTUBIIUM 3aHATHS (HE3aBUCUMO OT MPUYWH) UM HE TOATOTO-
BHUBIINECA K 3aHATUIO, PEKOMEHYETCSl HE MO3XK€E, YEM B 2-HEJIENbHBIN CPOK SIBUTHCS
Ha KOHCYJIbTALUIO K MPEMOIABATEIII0 U OTYUTATHCA 10 M3ydaBlencs teme. CTyIeHTHl,
HE OTYHUTABIIMECS IO KaXJ0W HE MPOpaOOTAaHHONW MMM Ha 3aHATHUSIX TEME K Haydainy
3a4E€THOM CECCHU, YITyCKAIOT BO3MOXHOCTD MOJYYHUTh MOJI0KEHHBIE OBl 32 paboTy
B COOTBETCTBYIOILIEM CEMECTPE.

[IpakTryeckue paboThl TP MPOITYCKE CTYJEHTOM OTPadaThIBAIOTCS B CBOOOTHOE
OT ayJIUTOPHBIX 3aHATUNA BPEMS MO IOTOBOPEHHOCTH C BEAYIIMMH IMPENOIaBATEIISIMU
Kypca.

PexoMmengannu no noAroTOBKE K 3a4ETy.

[IpucTynas K MOArOTOBKE, BaXKHO C CaMOr0 Hayaja IMPaBWIbHO PACHPENECIUTH
BpeMms U cuiibl. HaumHaTh MOAroTOBKY CIIENYET ¢ O3HAKOMIIEHUS C IPOTPAMMOM, CITHAC-
KOM JIUTEPATYPbI 1 OCHOBHBIMU MOHATUAMU. [10ATOTOBKA NOKHA 3aKII0YATHCA HE B
MPOCTOM MPOYTCHUH MOCOOWH I Y4eOHMKOB, a B COCTaBJICHUH TOTOBBIX TEKCTOB
YCTHBIX OTBETOB Ha KaXbIi Boripoc OuieTa. [Ipu n3yuenuu paszzaena (TeMbl) cleayer
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YSICHUTB €T0 COJIep KaHue U3 MporpaMMbl. Takke He0OXOAMMO MoI00paTh U U3yYUTh
OCHOBHYIO U JIOTIOJTHUTENbHYIO TUTEPATYPY 0 KaxaoMy paszzaeny (teme). [Tpu uzyue-
HUU JINTEPATYpbl HYKHO BBIACNATH IJIaBHOE (OMpenesneHus, MPU3HAKU, 3HAUMMbIe
(baKTbl, MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U T.11.). OJHOBPEMEHHO PEKOMEHAYETCS CO-
CTaBJIATh KpaTKui (4-5 MyHKTOB) IJIaH OTBETA HA Ka)bId BOIIPOC TEMBbI U pacIioia-
ratb UHQOPMAIIMIO COTJIACHO MyHKTAM 3TOTO IJIaHa. Ba)KHBIM yCIOBHEM MOJTyYEHUS
3a4éTa ABJISAETCA apryMEHTAlMs CBOEM TOYKH 3pEHHS C OMOPOMl Ha MCMHOJIb30BAHHYIO
CIEHHAIBHYIO JINTEPATYPY.

Ha 3auete oTBeT Mo mr000My BOIpocy MokeT mmThbes n0 10 muayT. Ha 310
BpEMs U HY)KHO OPUEHTHUPOBATKLCS TIPH OTOOPE ConepkaHus M 00beMa HE0OX0IUMOTO
MaTepuaia, HabpocaTh MiaH OyayIIero OTBETa.

PexoMeHaliny mo BBIMOJHEHUIO CTYICHTAMU CaMOCTOSATEIIbHOU paOOThI.

CamocrosiTenpHas padoTa CTYICHTOB SBJISIETCS BAXXHBIM BHJIOM YUEOHOU U HAY-
HOU JICATENbHOCTH CTYICHTA.

BrimonHsist camocTosTeIbHy0 paboTy, CTYIEHT JOJIKEH OCBOUTh MUHUMYM CO-
JIep>KaHusl, BBIHOCUMBIN Ha CaMOCTOSITENIbHYIO pa0OTy CTYJIEHTOB U MPEIOKCHHBIN
no aucuuiuHe «IIpumenenne BAC B MOHUTOPUHIE€ SKOCUCTEM U MOHUTOPUHIY.

Ocy1iecTBIIssl CAMOCTOSTEIBHYIO Pa0OTY, CTYJACHT MOXKET UCIOJIb30BaTh JOTOJ-
HUTEJIbHBIC YUeOHbIC, yUeOHO-METOAUYECKUE U METOIMYECKHUE TOCOOUS U T.1., HE yKa-
3aHHBIC B CIIUCKE, IPEAJI0KEHHBIM IIpernoaasaresieM. Ecii 1o onpeneneHHon TeMe B
COOTBETCTBHHM € paboyeli MporpaMMoil He OCYIIECTBISECTCS YTEHUE JICKIIUU, TO JaHHAS
TeMa MOXET OOCYXJaThCA B XOJ€ MPOBEACHUS MPAKTUUYECKUX 3aHATHUM, JTUOO CTy-
JICHTHI TTOJTY4alOT JAOMOJHUTEILHOE 3a/IaHUE U MPEJICTABIISIOT B TOW WK UHOU opme
OTYET O €0 BBIMOJIHEHUH.

CTyneHTbl CaMOCTOSITETbHO KOHCHEKTUPYIOT UCTOYHUKU TEOPETHUYECKOTO WIIH
MPAKTUYECKOTO COJICPIKAHUA.

Buabl u ¢gopmbl 0TPAGOTKM NPONYIIEHHBIX 3AHATHI

CTyneHT, NponyCTUBIINNA 3aHATHS, JOJDKEH CBOEBPEMEHHO MPEIOCTABUTH KOH-
CIIEKT MPOIYIICHHOMN JEKIIMA U OTBETUThH HA BOIPOCHI MPENOIABATEIIS IO POy IIEH-
HbIM TeMaM. B ciydae 3aTpyJHEHUsI B TOHUMAaHUM CTYJICHTaMU BOIIPOCOB JIJII CaMO-
CTOSAITEJIBHOTO U3YUYEHHUS MPEIYyCMOTPEHBI KOHCYIbTalMu. [Ipu mponycke 3aHsATHs, Ha
KOTOPOM BBITIOJHSUIOCH MPAKTHYECKOe 00y4YeHHE, CTYICHT JI0JKEH, MPeIBAPUTEIHHO
popaboTaB TEOPETUUECKUN MaTeprall, BBITIOJHUT YCIOBUS 3a/laHUs B IPUCYTCTBUH
IIPEIOIaBaTeIs.

11. MeToauyeckne peKOMeHIAMH MPENOAABATEAM 10 OPraHUu3aluu 00yUeHust
10 JUCHMILIUHE

HauunHast ¢ mepBoro 3aHsTusi, IpenoaaBaTean JOJKHBI 3aJI05KUTh OCHOBBI Oy Y-
IIAX B3aMMOOTHOIIEHUM CO CTyJACeHYECKOM rpynmoun. [lepBoe 3aHsATHE MOKET MPOXO-
muTh B (hopme OTKphITOro auanora mo Bonpocam BAC. B mepuon oOyuenus ciemyer
IMPE UCIIOJIb30BATh MYJIBTUMENUMHYIO TEXHUKY IS ITOKa3a BUAEO CIOKETOB MO BO-
npocam BAC. B xauecTBe KOHTPOJISI BBITIOTHEHHUS CAMOCTOSTEILHOM paOOThI CTYJIECHTY
MOKET OBITh TIPEIJIO’KEHA MOATOTOBKA MPE3CHTAINH 110 U3y4aeMOi TeMe, YTO AUCIIH-
TUTMHUPYET €ro U NoBbIMaeT 3¢(HEeKTUBHOCTh YCBOCHUS MaTepraia

Jlekuus nMmeer nenb — CUcTeMaTU3alrsl OCHOBBI HAYYHBIX 3HAHUM 110 TUCIUILIMHE,
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CKOHIIEHTPUPOBATh BHUMAHUE CTYJICHTOB Ha HAMOOJIEE CIIOKHBIX M Y3JIOBBIX MPOOIIe-
Max 3KOJIOTMH U PAllMOHAIBHOTO MPUPOONOIb30BAHMUS.

[IpoBenenue MpakTUYECKUX 3aHATUN JOJDKHO OBITH HANpaBlieHO HAa (popmMupoBa-
HUE MPAKTUYECKUX HABBIKOB U YMEHHUI MPUMEHEHUS TOJYUYSHHBIX 3HAHUM B MPaKTH-
YECKOU JIeSITeIbHOCTH.

IIporpammy paspadoraJn:

A.B. By3buIéB, CT. IpenoaBaTeNb ==~ /&~

H.A. Anekcanapos, CT. IPENOAaBATENb y 27 /Cf

N.A. Cepérun, acCUCTEHT é/

«4» mag 2026r
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PELIEH3M S
Ha pa0o4y10 NporpaMMy AU CHHUIIIMHBI
b1.B.1B.01.04.02«IIpumenenue BAC B MOHUTOPUHIE IKOCUCTEM»
OIIOII BO no HanpaB/ieHUAM
06.03.01 «buosorus»
HamnpagsiieHHOCTB: YIpaB/ieHHe BOAHBIMHM OHOJIOTHYECKHMH pecypcaMu
(kBasmu(puKanms BITYCKHUKA — 0aKaJaBp)

benonyxoseim Cepreem Jleonunosuuem, npodeccopom kadpeapst xumun ®I'bOY BO «Poc-
CUICKUI rocyaapcTBeHHbIN arpapHbiii yHuBepcuteT — MCXA nmenu K.A. TumupsizeBa» 10KTOpoM
CeJIbCKOXO3SHUCTBEHHBIX HAyK, (Jajiee IO TEKCTY PELEH3EHT), MPOBEACHa peueH3us padoueil mpo-
rpammbl gucuumuiniel b1.B./IB.01.04.02 «ITpumenenue BAC B monutopunre sxocuctem» OITOIT
BO o nampasnenuto 06.03.01 «buonorusi» HanpasneHHOCTh: YTpaBieHHe BOAHBIMU OHOJIOTHYE-
CKHMH pecypcamu. (OakamaBpuar), pazpadborannoit B ®I'bOY BO «Poccuiickuii rocy1apcTBEHHBIN
arpapuslii yauepcuter — MCXA umenu K. A. TumupsizeBay, Ha kadenpe sxonoruu (pa3paboTuuKy:
by3binéB Anekceii BsuecinaBoBud, cTapimii mpenoaaBaTeb Kadeapsl 9Koaoruu; Anekcanapos Hu-
KnTa AJIEKCaHAPOBHY, CT. IpernojaaBatens kadenpsr sxonorun, Cepérun MBan AHapeeBud, accu-
CTEHT Kadeaphl IKOJIOTHH).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CISAYIOLUM
BBIBOJIAM:

1. IlpenbsaBnennas pabouas nporpamma qucuumuinHel «[Ipumenenne BAC B MoHUTOpHHIE
skocuctem» (aanee mo tekcty [Iporpamma) coomeemcmeyem tpedoBanusm ®I'OC BO no nanpas-
nerusm 06.03.01 «buonorus» HampaBieHHOCTh: YTpaBiieHUE BOJHBIMH OHOJIOTHUYECKUMHU PECyp-
camu.. [Iporpamma codeporcum Bce OCHOBHBIE pasJienbl, coomeemcmeyen TpeOOBaHUSM K HOpMa-
TUBHO-METOANYECKUM JJOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyanbnocmey y4eOHON OUCHMILTUHBI B paMKaxX peaju-
3anuu OIIOIT BO ne nodnesicum commenuro — TUCIUIUIMHA OTHOCUTCS K BApUATUBHOM YacTu yueo-
Horo nukia — b1.B.JIB.01.

3. IlpencraBnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
®I'OC BO nanpasnenuii 06.03.01 «buonorus» HampaBneHHOCTh: YnpaBieHHe BOIHBIMUA OHOJIOTH-
YECKUMH pECypCaMH..

4. B coorBerctBuu ¢ IIporpammoii 3a qucuuminHoi «IIpumenenue BAC B MoHUTOpUHTE
sKocucTem» 3akperieHbl 3 mpodeccuonanbhbie (ITKamo 4.1; [IKnmo 4.2; ITKamno 4.3) koMIeTeHIiH.
Hucnunnuna «IIpumenenue BAC B MOHUTOpPUHTE 9KOCHCTEMY U TIpenicTaBieHHas [Iporpamma cno-
cobHa peanuzosamsb UX B 00bSIBICHHBIX TPEOOBAHUSIX.

5. Pesynomamui 06yuenusn, npencrasineHHsle B [IporpaMme B KaTeropusix 3HaTh, yMeTh, Bila-
NIeTb coomsemcmayrom crienupuKe U COEPHKaAHUIO TUCIUIIIMHBI U 0eMOHCIMPUPYVION 803MOACHOCHTb
MOJTyY€HUs 3aBJIEHHBIX PE3YJIbTaTOB.

6. O6mas Tpyaoémkocts auctumiuibl «[Ipumenenre BAC B MOHUTOPHHTE 3KOCHCTEM) CO-
craBisieT 2 3au€THbIe eMUHHMIIBI (72 vaca).

7. VHdopmarus o B3aMMOCBSI3M M3Y4aeMbIX JUCLHUIUIMH U BONIPOCAM HUCKIIFOUEHUS TyOnu-
pOBaHMs B COJIEP)KAHUU AUCLUILIINH coomeemcmeyem eicTBUTeNbHOCTH. Jucuunnuna «IIpumene-
Hue BAC B MOHUTOpPMHIE 3KOCHCTEM» B3auMocBs3aHa ¢ aApyrumu aucuumuimHamu OIIOIT BO u
VYyeOnoro miana no 06.03.01 «buonorus» HanpaBnenHocts: YnpaBieHue BOJHbIMU Onosioruye-
CKHUMH pecypcaMi 1 BO3MOXKHOCTh TyOJIMPOBAHUS B COJIEPIKaHUH OTCYTCTBYET.

8. IlpencraBnennas [IporpamMma mpearmosaraeT MCIONb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCTIONb3yEMbIe ITPH PeaTU3allii pa3InYHbIX BUI0B yueOHOI paboThl. DOpMEI
00pa3oBaTeNbHbIX TEXHOJIOTUI_coomeemcmayom crienn(uke TUCIUIUIAHBIL.

9. Ilporpamma aucuuruinabl «lIpumenenne BAC B MOHMTOPUHIE SKOCHCTEM» MpPEIoia-
raet 2 3aHsATHS B popMe MPaKTUIECKOH MOATOTOBKH.

10. Bunpl, conepxanue U TpyAOEMKOCTh CaMOCTOSATEIBHOM paboOThl CTYICHTOB, MPEJICTaB-
nennsle B Ilporpamme, coomseemcmegyiom TpeOOBaHUSM K IMOATOTOBKE BBIMTYCKHHUKOB, COAEpa-
mmmMest Bo PI'OC BO nanpasnenusm 06.03.01 «buonorus» HampaBneHHOCT: YpaBiieHue BOJ-
HBIMU OMOJIOTUYECKUMH PECYPCAMH.
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11. IIpencraBnenHsie U onucanHbie B [lporpamMme Gpopmbl mexyweli OLIeHKH 3HaHUH (o1poc,
KaK B (popme 00Cy:k/IeHUsI OTJENbHBIX BOIPOCOB, TAK U BBICTYIICHUS HA TEOPETUYECKOM KOH(DepeH-
IIUH U yY9acTHE B TECTUPOBAHUHU, KOHTPOJIbHOM paboTte, coomeemcmeayiom cnenn(puke AUCUUTUINHBI
U TpeOOBAHUSIM K BBIITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYNEHTOB, IpeaycMmorpeHHas [Iporpammon,
OCyLIECTBIIsIETCS B (pOpMe 3ayeTa, YTO coomeemcmayem CTaTyCy AUCUMILTUHBI, KaK JUCIMILTUHBI
BapuatuBHOU yactu yueoHoro uukia — b1.B.J[B.01.04.02 ®I"OC BO nanpasnenuii 06.03.01 «buo-
norus» HampaBieHHOCTb: YTipaBieHHe BOAHBIMU OHOJIOIMUECKUMHU PECYPCAMHU.

12. ®opmbl oLieHKH 3HaHUM, peacTaBieHHbIe B [Iporpamme, coomeememsyrom cnenuduke
JVCLIUTUTMHBL U TPEOOBAHUSM K BBIITYCKHUKAM.

13. VYuebHO-MeTOaUYECKOE OOecreueHre AUCUUIUIMHBI MPEACTaBICHO: OCHOBHOM JIMTe-
paTypoii — 2 NCTOYHHUKA, TOTIOTHUTENIbHON JInTepaTypoit — 10 HanMeHoBaHUN, HOPMAaTHBHBIE aKThI —
10 manmenoBanuii, MlaTepaeT-pecypchl — 4 uctounnka u coomsemcmeyem tpedoanusm ®I'OC BO
no HampasieHusiM 06.03.01 «buonorus» HampaBneHHOCTh: YmpaBieHHE BOIHBIMH OHOJIOTHYE-
CKHMHU pecypcamu.

14. MatepuabHO-TEXHUYECKOE 00eCTIeueHUe TUCIUIIIMHBI COOTBETCTBYET CIICIU(HKE JTUC-
ruruinHbl «[Ipumenenrie BAC B MOHUTOpUHTE SKOCHCTEM» U 00eCIIeYrBaeT UCIIOIb30BAHHE COBPE-
MEHHBIX 00pa30BaTeNbHBIX, B TOM YHCIIE HHTEPAKTHBHBIX METOJOB O0YUYCHHUS.

15. Metoandeckre peKOMEHIAINK CTYJeHTaM U METOJUYECKHe PEeKOMEHIAINK MPernoaaBa-
TEJISIM TI0 OpTraHU3aK 00YUYSHHS IO AUCIUIUIMHE JAaf0T MPEICTaBIeHHE O crienndruke 00y4eHHs 1o
nucuuruze «lIpumenenne BAC B MOHUTOPUHTE SKOCUCTEM.

OBIIUE BbIBO/JbI

Ha ocHoBaHuM IPOBEIEHHON PELIEH3UM MOKHO C/IE€TaTh 3aKJIOUEHUE, UTO XapaKTep, CTPYK-
Typa u cojepkanue paboueil nporpammsl qucuuinHel «IIpumenenne BAC B MOHUTOpPUHTE 3KOCH-
crem» OIIOIT BO no nanpasnenusim 06.03.01 «buonorus» HanpasneHHOCTh: YnpaBieHue BOJI-
HBIMM OHOJIOTMYECKMMH pecypcaMu (KBanu(uKalys BBITYCKHMKA — 0Gakanasp), pa3paboTaHHAs
CTapIIMMHM mpernoaaBareasiMu kadeapsl skoiorun A.B. By3suiéssiM, H.A. AnekcanipoBsIM U accH-
creHToM Kadenpsl axonoruu M. A. Cepérunbim cooTBeTcTBYeT TpeboBanusm ®I'OC BO, coBpemen-
HBbIM TpeOOBaHUSAM SKOHOMUKHU, PbIHKA TPyJa, arpapHON U TEXHOJIOTUYECKOM MOTUTUKU U ITO3BOJIUT
npu e€ peaan3aly yClenHo 00ecnednTs GOPMUPOBAHUE 3asIBICHHBIX KOMIIETEHIUH.

Penensent: C.JI. benomyxos, npodeccop kadenpst xumun ®I'bOY BO «Poccuiickuii rocyaap-
CTBEHHBII arpapHbIil yHUBEpCHUTET - M Hu K.A. TumupsizeBa», 10KTOp celb-
CKOXO35MCTBEHHBIX HAYK

4 maas 2026r.
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