MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienune moaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTHKa M JIEKTPOTEXHHKA
HaumeHnoBanue o0pa3oBare/ibHOMH NporpaMmMbl . KOHTPO/IbLHO-HA/I30PHAs 1eATEJIbHOCTD B JHepreTuKe
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHe - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI ADPOKOCMHUYECKOI'O MOHHUTOPHUHT A

BJok:

Baok 1 «/Iucuuniaunbt (MoxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHHUI

Ne qucumnuInHbI 10 yyeOHOMY
IJIaHY:

b4.4.01

TpyaoeMKOCTb B 3a4eTHBIX
e/IMHHIIAX:

3 cemectp - 3;

Yacos (Bcero) no yueGHomy
IJIaHy:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JlabopaTopHble pa6oThI

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

MPOBOJUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI

CamocrosiTesbHasi padora

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAs:
TecTupoBaHue
JlomamiHee 3aganue

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3ayer c oneHKOI

3 cemectp - 0,3 yaca;

MockBa 2022




IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Bypawkos [O.A.
IIpenogaBarenn WaeHTMMKaTOD R37bob3a7-BurdiukovDA-6c39bda J. A. Byp JIIOKOB
(1OIKHOCTB) (moamnuce) (paciudpoBKa MOIIHCH)
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

PyKOBOI[HTeHL w CseneHva o snagensuye L3N M3K O E
06pa3OBaTeHBHOH Brageney, KonOpaTbesa O.E. e
HpOFpaMMBI Wpentudukatop  Raic792df8-KondratyevaOYe-7169b3 KOHI[paTI)eBa

(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacuupoBKa IOIIUCH)

3BaHKE)

3aBenyIOLIMI BbITyCKatoIeH
Kadeaphl

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

KoHpgpaTbeBa O.E.

Wpentudukatop  Raic792df8-KondratyevaOYe-7169b3

O.E.
KonpaparseBa

(IOJKHOCTB, YYEHAs! CTETICHb, YYEHOE
3BaHKE)

(mozmucs)

(pacupoBKa MOAKCH)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Lesb ocBoeHMs AMCHUILUIMHBI. V3yueHHe MeTOMOB M CIOCOOOB OOECTedYeHHs 3KOJIOTMYECKOU
0€30I1aCHOCTH MPOU3BOJCTBA B YAaCTU OpraHM3allud MOHMTOPUHIAa TEXHOTCHHBIX OOBEKTOB CpPEICTBAMU
JUCTAHIIMOHHOTO 30HUPOBaHUs 3EMJIU

33[{3‘11/1 AUCHHUITIMHbI

- OcBOEHHUE TEXHOJIOTUU OCYIIECTBICHNUS MOHUTOPHHTA TEXHOT€HHBIX OOBEKTOB CPEICTBAMHU
JUCTAaHIIMOHHOTO 30HJUPOBAHUS 3EMJIY;

- OcBoenue nH(popMaIK 0 MeToax 00pabOTKM MaTepHUaIOB AUCTAHIIMOHHOTO 30HIMPOBAHNUS
3eMJIM IPUMEHSEMBIX ISl ONIPEICJIEHUS] COCTOSIHUSI TEXHOT€HHBIX 00BEKTOB;

- [losydyeHne HaBBIKOB MPUHATUS U 00OCHOBAHUS KOHKPETHBIX TEXHUUECKUX PEIICHUN IIPU
OpPraHM3al1K U BBIIIOJHEHUH ONEPalui a3pOKOCMHUYECKOTO MOHUTOPHHTA.

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUMCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHIi !

Koa u HamMeHOBaHHUe
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[1K-2 Cniocoben
oOecrieunBaTh TPeOOBAHUS
MNPOMBIIUIEHHOU
0€30I1aCHOCTH, OLICHUBATh
TEXHUUYECKOE COCTOSIHUE U
MPOTHO3HPOBATH MOBEICHHE
00BEKTOB
pohecCHOHATTLHOM
JESITEIbHOCTH B
Ype3BBIYANHBIX CHTYAIUSIX

N J-3nk-2 demoHcTpupyet
YMCHHE aHATH3UPOBAThH
(baKTOpBI pUCKA U CIICHAPHH
pa3BUTHUS YPE3BBIYANHBIX
CUTYyaIHi JJ1s1 00bEKTOB
poQeCCHOHAIBHON
JeSITeIIbHOCTH

3HATh:
- Bunpl u cienuduky MeTo10B
MOHHUTOPHHTA BO3AYIIHON CPEJIbI, BOJIHBIX
00BEKTOB, MOYB.

I1K-2 Criocoben
oOecnieunBaTh TpeOOBaHUS
IIPOMBILITICHHOU
0€e30I1aCHOCTH, OLICHUBATh
TEXHUYECKOE COCTOSIHUE U
IIPOTHO3UPOBATH MTOBE/ICHHE
00BEKTOB
npodecCuOHATbLHON
NesITeIbHOCTH B
Ype3BBIYANHBIX CHTYAITUSIX

NJI-8rik-2 JlemoncTpupyer
CIIOCOOHOCTH OLIEHUBATH

3¢ (HEeKTUBHOCTH CPECTB
3aIIATHI U OCYIIECTBIISATh
KOHTPOJIb COOTBETCTBHS
(aKTUYECKOTO YPOBHS
(akTOpOB BO3AECHCTBYIOIIUX
Ha MePCOHAI i OKPYKAIOIIYIO
cpeay HOPMaTUBHBIM
TpeOOBaHUSIM

3HATH:

- OCHOBHBIE NCTOYHUKH HAYy4YHO-
TEXHUUYECKON MHPOpMAIMH 110 CHCTEMaM
9KOJIOTUYECKOI0 MOHUTOPHHTA.

YMETh:
- BoinosiHATh paboThI O OpraHu3aluy U
MPOBEICHUI0 MOHUTOPUHIA OKPYXKAIOLIEH
Cpelbl, MO OLIEHKE KOMIUJIEKCHOM
AHTPONIOT€HHOM HArpy3KH Ha
OKPY’KAIOIIYIO Cpeay.

[IK-3 Cniocoben npoBouTh
OIICHKY CTETICHH
HEraTUBHOI'O BO3JCHCTBHS
Ha OKPYKaIOIIYIO Cpefy,
pa3pabaTsiBaTh U
pEaT30BBIBATh
MEPOTIPHUATHS 10
00eCIeYeHHIO
IKOJIOTHYECKOM
0e30IMacHOCTH 00BEKTOB
npodecCuOHATbHON
JIeITeIIbHOCTH

N -1nk-3 [IpoBoauT orieHKyY
BIIUSTHUS DHEPTETUYECKUX
00BEKTOB Ha COCTOSTHUE
OKpYXKAaroIIel CpeJibl, B TOM
YHUCJIE OIICHKY YKOJIOTHYECKOTO
yiiepba oT 3arpsi3HeHUs
OKPYXKaIOIIe Cpebl

YMETh:
- BoinonHATe MaTeMaTHUECKy0 00paboOTKy
JTAaHHBIX, IPOBOAMUTH aHATHN3 (PAKTHUECKOTO
MaTepualia npyu NpoOBEACHUN MOHUTOPHUHTA
OKpY’KaloIlel cpesbl, IPUBOIAUTH
KOMIIIEKCHOE 000CHOBAHNE TIPUHIMAEMBIX
U peayin3yeMbIX PELIeHUH.




2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JucuummHa OTHOCUTCS K (aKyJabTaTUBHBIM JIUCIMIUIMHAM OCHOBHOW TpodeccHOHANbHOM
obOpasoBarenbHOl mporpamme KoHTposbHO-HaI30pHAs HesATeabHOCTh B dHepretuke (maee — OIIOII),
HanpasyieHus: noArotoBku 13.04.02 DnexTposHepreTuka M 3JIEKTPOTEXHHMKA, YPOBEHb OOpa30BaHHUSA:
BbICIIIEE OOPAa30BaHUE - MArUCTPATYpA.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHHs, MOTydEHHBIE IPH OCBOCHUH JUCLUILIMHEL, HEOOXOANMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTM(PHUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OO1m1ast TPyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznensl/TeMbl 8 = o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Merton 15 3 4 - 4 - - - - - 7 - Ilo0zomoeKka K npakmuueckum 3anamusam:
JIUCTAaHLIMOHHOI'O W3yuenue marepuana no paszaeny "Metoq
30HIUPOBaHUs 3eMJIU JUCTaHIIMOHHOTO 30HAMPOBaHusA 3emin"
1.1 Meron 15 4 - 4 - - - - - 7 - MOJTOTOBKA K BBEIIIOJTHCHUIO 3aJJaHUN Ha
JMCTAaHIIMOHHOTO MPAaKTUIECKUX 3aHATUIX

30HANPOBAHUS 3emim

Iloozomoska K KOHmMpobHOU pabome:
N3ydenne MmatepuaoB mo pazaeny Meton
JIUCTAHIIMOHHOTO 30HIUPOBaHUS 3eMITU 1
MOJITOTOBKA K KOHTPOJIBHO# paboTte
Iloozomoska domauine2o 3a0anus:
[ToarotroBka JOMaITHETO 3aJaHUS HAIMIPaBJICHA
Ha OTPabOTKy YMEHUH pelieHus
npogecCHOHANBHBIX 3a1a4. /loManiHee 3a1aHme
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"MeTo AMCTAaHLIMOHHOTO 30HINPOBAHHUS
3emun" marepuaiy. JIoNOJIHUTENBHO CTYAEHTY
HE00X0IMMO U3YUHTh JTUTEPATypy U pa3zoOpaThb
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka qOMaITHETO 3aaHUSI IPOBOJUTCS 110
MpeICTaBJICHHBIM TUChbMEHHBIM PaboTaM.
Iloozomoeka K ayoumopHvIm 3aHAmMUAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomoeka K meKywiemy KOHmMpOJiio:
IoBTopenue maTepuana no pasaeny "Metox
JIUCTaHIIMOHHOTO 30HAMpOBaHus 3emin"
Camocmoamenbhoe uzyuenue

meopemuueckKkozo mamepuaia. HBy‘leHI/IC
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JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MeTox AUCTaHIIMOHHOTO 30HANPOBAHUS
Semn"

H3yuenue mamepuanos 1umepamypHslx

UCMOYHUKO8.
[2],m 1.2.1,1.22

2 [Tpubops! u cucTeMBI 26 10 12
JMCTaHIOHHOTO
30HIUPOBaHUs 3eMITU
2.1 [Tpubops! u cucTeMBI 26 10 12

JUCTAaHITUOHHOI'O
30HANPOBAHUS 3emim

Camocmoamenbhoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEBLHOTO MaTepuana o pa3aeny
"I[IprOGOpPHI ¥ CHCTEMBI AUCTAHIIMOHHOTO
30HAUPOBaHUS 3eMin"

Ilo0zomoeKka K npaKkmuueckum 3anamusam:
Uzyuenne matepuana mo pasgeny "I[Ipubopsr u
CHCTEMBI JUCTAaHIIHOHHOTO 30HAUPOBAHUS
3eMuin" MOATOTOBKA K BBIMOJIHEHHUIO 3aJaHUN HA
MPAKTUYCCKUX 3aHATUAX

Iloozomoska K KOHmMpobHOU pabome:
W3zy4yenue marepuaios 1o paszzaeny [Ipudops u
CHUCTEMBI JUCTAHIIMOHHOTO 30HAUPOBAHHS
3eMiid ¥ IOATr0TOBKA K KOHTPOJIbLHOU paboTe
Iloozomoexa domawnezo 3a0anus;:
[MoxroToBka gOMaITHeTo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH perieHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"[TpuOOpPHI ¥ CUCTEMBI JUCTAaHIIHOHHOTO
30HAMpPOBaHMA 3eMIIH" MaTepuay.
J1OTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
M3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBITIOJTHEH U TOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJ]aHus TIPOBOJIUTCS TI0
MIpeICTaBJICHHBIM TUCHbMEHHBIM PaboTaM.
Ilo0zomoeKa K ayoumopHbim 3aHAMUAM.
[IpopaboTka JIEKIIUH, BHITOHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka K meKywiemy KOHmMpOJiio:
[ToBTOpenue marepuana no paszaeiny "[Ipudopst
U CHCTEMBI TUCTAHIIUOHHOTO 30HTUPOBAHUS
Bemmn"




H3VU€H”€ mamepuaios jaiumepamypHsblx
UCMOUYHUKOB.
[1],m 1.8, 1.1.2,1.1.4,1.4.2
[2], m. 2

Mertonbl 00paboTKH
MaTepHUaioB
JIUCTAHITHOHHOTO
30HIUPOBaHUs 3eMIn

19

3.1

Mertop1 00paboOTKH
MarepuaaoB
JHMCTAaHIMOHHOTO
30HIMPOBaHHSA 3eMIIU

19

CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: N3ydenne
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"MeTo/bI 00pa0OTKH MaTepuanoB
JUCTAHIIMOHHOT O 30HAUpOoBaHus 3emnn"
I10020mo6Ka K npaKmu4eckum 3auAMuam:
W3yuenue Matepuana no paszaeny "Metoas
00paboTKN MaTepHaIOB TUCTAHIIMOHHOTO
30HAMPOBaHUS 3eMIN" OATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha PAKTHIECKUX
3aHATHAX

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB o paszueny MeTtossl
00pabOTKK MaTepPHAaIOB AUCTAHIIMOHHOTO
30HANPOBaHMS 3eMJIH U TOATOTOBKA K
KOHTPOJIBHOII paboTte

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMaIHero 3a1aHKS HAaIIpaBIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3ajaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"MeTtoabl 00paboTKH MaTepHajIoB
JUCTAHIIMOHHOTO 30HANpOoBaHus 3emnn"
Marepuainy. JloNnoJIHUTENBHO CTYACHTY
HEO0X0IMMO U3YyYUTh JUTEPATypPy U pazodpartsb
MIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka goMaIHero 3aaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
Ilodzomogka K mexkyuiemy KOHmMpOiio:
IloBTOpenue maTepuana no pasaeny "MeToabl
00paboTKN MaTepHaIoB TUCTAaHIIMOHHOTO
30HAMpOBaHUs 3eMin"

Ilod20mogKa K ayOumopHvim 3aHAMUAM:
ITpopaboTka JeKIny, BEIOJIHEHHE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI




H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[1], 1 1.6

Opranuzanus u
BBIMOJTHCHHE OTIepaIuit
A3POKOCMHUUYECKOTO
JKOJIOTHYECKOTO
MOHHUTOPHHTA

30

12

14

4.1

Opranuzanus u
BBIMOJTHCHHE OTIepaIuit
a’POKOCMHUYECKOTO
9KOJIOTUYECKOTO
MOHHTOPHHTIA

30

12

14

Iloozomoska K mekywiemy KOHMPOJIo:
[ToBTOpEHUe MaTepuaa mo pasaeny
"Opranuzanus 1 BHIIOJHEHHE onepanuit
a9POKOCMHUYECKOT0 IKOJIOTMYECKOTO
MOHHUTOpHHra"

IIo0zomoeKa K ayoumopHsim 3aHAmMusAM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOTHUTEIHHOTO MaTepralia 1o pasaery
"Opranuzauys U BbIIIOJIHEHUE ONepalui
a9POKOCMHUYECKOTO IKOJIOTHYECKOTO
MOHHUTOpHHIa"

IIoozomosKka K npaKkmuueckum 3auamusim:
W3yueHnne marepuana no pasueny
"OpraHu3anus 1 BBIIIOJIHEHUE OoNepanuit
a’POKOCMHUIECKOTO HKOJIOTHYECKOTO
MOHHTOPHHTA" TIOATOTOBKA K BBHITIOTHEHUIO
3aJaHU{ Ha MIPAKTUICCKUX 3aHATUIX
Tloozomosxa Kk KOHmMPOIbHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
OpraHu3anys ¥ BEITIOJTHEHUE OTIeparui
a9POKOCMHUYECKOT0 IKOJIOTHYECKOTO
MOHHUTOPHHTA ¥ TIOATOTOBKA K KOHTPOJIHHOM
pabore

Iloozomoska domauine2o 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npogeCCHOHANBHBIX 3a1a4. /loMalniHee 3a1aHue
BBIIAETCS CTYJIEHTaM 110 U3y4YEHHOMY B paszelie
"Opranu3auys 1 BbIIOJHEHHE onepauuit
A9POKOCMHUYECKOI0 IKOJIOTMYECKOTO
MOHHUTOpHHra" Marepuany. [JlonoIHUTEABHO
CTYICHTY HEOOXOIUMO U3yYUTh JUTEPATYPY U
pazo0paTh NpUMEPHI BHITIOJHEHUS 10 T00HBIX
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3anaHuil. [IpoBepka JoMalIHETO 3aJaHUs
MIPOBOIUTCSA IO TIPEACTABICHHBIM THCEMEHHBIM
paboram.

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:

[2], 1. 4.1,4.3,4.4

3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 - 32 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 - 32 - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Memoo oucmanuuorHHo20 30HOUPOBAHUA 3emiu

1.1. Meron AMCTaHIMOHHOI'O 30HAMPOBAHUS 3EMIIH

OcHoBHBIE (hU3NYECKUE 3aKOHBI H3IYYEHHS W DPErHCTPAllMU DJICKTPOMArHUTHOW SHEPTUH.
CriekTp 3JIEKTPOMarHUTHOTO H3Iy4eHHA. B3aumojeicTBuEe 3IEKTPOMAarHUTHOTO H3JIYYEHHUS CO
cpenoii. Crtpoenme armocdepsl. MeTon TUCTAaHIMOHHOTO 30HAWMPOBaHUS. OTIMYUTEIbHBIC
0COOEHHOCTH, CBOMCTBa M O0JIACTM NPUMEHEHUS MeTo[a NPH AUCTAHIMOHHOM 30HIMPOBAHHU
3emsn. OpOHTanbHOE ABM)KEHHE CITYTHHKOB IMCTaHIMOHHOTO 30HaupoBaHus 3emiu. [lonér u
MaHEBPUPOBAHHUE CAMOJIETOB-Ta00paTOPHUIA. .

2. HDM60DbZ u cucmemabul bucmaﬂuuonnozo 30H()HD060HL{}Z 3emau

2.1. TIpubOpHI U CHCTEMBI TUCTAHITMOHHOTO 30HIUPOBAHUS 3EMIIU

Knaccudukanus npuOOpoB AMCTAHIIMOHHOTO 30HAUPOBaHUS 3eMid. MeTon ONTHYECKUX
nepeaatouHslx (GyHKuuid. KaapoBble ONTHKO-3JEKTPOHHBIE CHUCTEMBI MOHUTOPHHTA 3EMIIH.
MHOro30HanbHBIE U TUIEPCIEKTPAIbHBIE OMTHUKO-3JIEKTPOHHBIE CHUCTEMbl MOHUTOPUHIA 3EMIIH.
JlazepHble cucTeMbl JUCTAHIIMOHHOTO 30HAMPOBaHUS. PaguoaoKkalioHHbIE CUCTEMbl MOHUTOPUHTA
3emnu. OnTudeckue MepenaToyHble (YHKIUU OCHOBHBIX 3BEHBHEB MPHOOPOB IHUCTAHIIMOHHOTO
30HUPOBAHUS 3EMJIH..

3. Memooul 0bpabomku Mamepuaios OUCMAHYUOHHO20 30HOUPO8aHus 3emiu

3.1. Metoibl 00pabOTKK MaTEPHATIOB TUCTAHITMOHHOTO 30HIUPOBAHMS 3EMITH

Metonbl  00paOOTKM  MHOTO30HAIBHBIX W TUIEPCHEKTPAIBHBIX  JaHHBIX.  MeTomabl
BOCCTaHOBJICHHSI (OpMBI penbeda Mo MarepualiaM JUCTAHIIMOHHOTO 30HAMPOBAHUS 3EMIIH.
TpeGoBaHus K OOHOBJICHUIO KapT U IU1aHOB, HanogHeHuto ['MC mo marepuanam TUCTaHIMOHHOTO
3onaupoBanus 3emin. Kiaccudukanms 00bEKTOB 9KOJIOTHUECKOTO MOHUTOPHHTA. .

4. Opeaﬂmauuﬂ U 8blNOJIHEHUE onepauuﬁ AIPOKOCMUHECKO20 IKONIO2UHECKO2O0 MOHUMOPpUH2A

4.1. Opranu3zanus 1 BBIIIOJHEHUE Ollepalvii a9pOKOCMHUYECKOT0 AKOJIOTMYECKOT0 MOHUTOPUHTA

Ponp 1 MecTo METOJOB AMCTAaHLMOHHOIO 30HIUPOBAaHUS 3EMIIM B CHCTEME JKOJIOTMYECKOIO
MoHHUTOpHUHra. CBONCTBA M OTIUYMUTEIbHBIE OCOOEHHOCTH a’POKOCMHUYECKOIO MOHUTOPHHIA.
Opranuzanus c6opa, cuCTeMaTH3allMM U XpaHEHUs MaTepualioB KOCMHYECKON ChEMKH B CHCTEME
MOHMTOpHUHTra. TpeboBaHUS U pErIaMEeHTHUPYIOIIKE JOKYMEHTHl K BBINOJIHEHHUIO a3pPOChEMOYHBIX
pabot. Opranu3zanus a3pocbEMOUYHBIX padoT..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Op6uranbHOE IBUKEHNE CITyTHUKOB AUCTAaHIIMOHHOTO 30HMPOBAHUS 3eMIIH;
2. [lmanupoBaHme Orepanuu MOHUTOPUHTA TPYIIIBI 00BEKTOB;
3. Pa3paboTka miaHa a3pooTOChEMKH IIIONMAHOTO 00BEKTa MOHUTOPUHTA;
4. 3ydeHne METOI0OB TEMAaTHIECKON 00pabOTKN MHOTO30HAIBHBIX JAHHBIX JUCTAHITAOHHOTO
30HAUPOBAHUS 3eMII;
5. Omnpepenenne mapaMeTpoB KaapoBoid MUPPOBON CHEMOYHON CHCTEMBI;
6. Pacuér 30HanbHOrO KO3(pPUIIMEHTA TUITIOBOH CIIEHbI «00BEKT-(HOHY;
7. Opranu3anusi a3poOKOCMHUYECKOTO MOHUTOPHHTA;
8. MeTo 161 00pabOTKM MaTepHuasIoB AUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMIIH;
9. PagnonokalMOHHbIE CHCTEMbI MOHUTOPHHTA 3€MIIH;
10. [IpuGops! U cUCTEMBI TUCTAHLMOHHOTO 30HANPOBAHUS 3eMIIH;
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11. Metoa IUCTaHIIMOHHOTO 30HANPOBAHUS 3E€MJIU.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep pasznena
JTUCHIUTIIAHEI (B

O1eHOYHOE CPEICTBO
(THIT ¥ HAUMEHOBAHUE)

3ariaHupOBaHHbIE PE3YAbTAaThl 00YUYEHUS 110 JUCLUILUINHE Konbr
COOTBCTCTBHHU C
(B COOTBETCTBHH C pa3aesioM 1) VH]JIMKaTOpPOB 1.3.1)

1[2]3]4
3HaTth:
Bunsl u cienuduky MeTo10B MOHUTOPHUHTA BO3AYIIHOW CPEIbl, WI-3 + TectupoBanue/Tect no pazzaeny: «Metox
BOJHBIX OOBEKTOB, IOYB H-Sm2 JUCTAaHIMOHHOTO 30HANPOBAHUSI 3EMITN»
OcCHOBHbIE UICTOYHUKHU HAYYHO-TEXHUYECKON MH(OpMALIUU 1O TectupoBanue/Tect no pazaeny: «[Ipubops
CUCTEMaM HKOJOTUYECKOI'0O MOHUTOPHUHIA N J1-8rik-2 + Y CUCTEMbI IUCTAHIIMOHHOI'O 30HIMPOBaHUS

3emuin»

YMmerh:
BrImonHsATs paboThI O OpraHU3aliy U TPOBEJCHHUI0 MOHUTOPUHTA Jomamnee 3ananue/«Metoasl 00paboTKu
OKpY>KalOIIEH Cpelibl, IO OLIEHKE KOMIUIEKCHOW aHTPOIIOI€HHOM NJ1-8rk-2 + + MaTE€pUAJIOB IUCTAHIMOHHOIO
Harpy3Ku Ha OKPYXarollyl Cpeny 30HJIMPOBAHUS 3EMIINY
BeimonHATe MaTeMaTHyecKyto 00paboTKy NaHHBIX, TPOBOIUTH HomamHee 3aganue/«Opranu3anus u
aHaIu3 (paKTHYECKOro MaTepHrasa Mpy MNpoBeJeHUH MOHUTOPHUHTA VT-Lics + + | BBITIOIHEHHE ONepaluii a3 POKOCMHYECKOTO
OKpY>KaroIlen cpeibl, IPUBOIUTH KOMIUIEKCHOE 00OCHOBaHUE 9KOJIOTMYECKOI0 MOHUTOPUHIa»
IIPUHMMAEMBIX U PEATU3YEMbIX PELICHUN
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
1O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. «Metonbl 00pabOTKN MaTepHaiOB IUCTAHIIMOHHOTO 30HAUpoBanus 3emin» ([lomaminee
3a/1aHKE)
2. «Opranu3anus 1 BHIIIOJIHEHUE ONepalii a9pOKOCMUYECKOTI0 HKOJIOTHYECKOTO
MoHuTOpUHTray (lomaiinee 3aganue)
3. Tect mo pasneny: «MeToj TUCTAaHIIMOHHOTO 30HAupoBaHus 3emuny» (TecTupoBanme)
4. Tect o pazaeny: «IpuOOpPHI U CUCTEMBI AUCTAHIIMOHHOTO 30HAMPOBAHUS 3EMITH
(TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem ¢ oyenxoui (Cemecmp Ne3)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynearoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM M 3a4ETHOU COCTABJISIOIINX

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. ONTHUKO-3JIEKTPOHHBIE CUCTEMBI HKOJIOTHYECKOTO MOHUTOPUHIa IPUPOAHOM cpelibl : YuebHoe
noco0Oue st By30B 110 HaIllpaBJIEHUSIM [TOATOTOBKH OakajaaBpOB, MaruCTPOB U AUILNIOMHUPOBAHHBIX
cneunanuctos "OnrorexHuka", "ONTUKO-3JEKTPOHHbIE MPUOOPHI U cucTeMsl", "JlazepHbie
CUCTEMBI B pakeTHOM TexHuke u kocmMoHnaBTuke" / Pen. B. H. Poxxnectsun ; O6m. pen. U. b.
®enopos . — M. : U3a-8o MI'TY um. H.O. baymana, 2002 . — 528 c. — (Onexktponuka . [IpuknagHas
anekTpoHuka) . - ISBN 5-7038-1497-9 .;

2. Casunsbix B. II., Conomarus B. A.- "OnNTHKO-37€KTPOHHBIE CUCTEMBI AUCTAHIIMOHHOTO
3onaupoBanus”, M3narenscTBo: "Mammunoctpoenue”, Mocksa, 2014 - (432 c.)
http://e.lanbook.com/books/element.php?pll_id=63261.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maitna BugeoxondepeHIum.

5.3 UnTepHeT-pecypchbl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunas s;1ekTpoHHas omdamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za maunbix Scopus - http://www.scopus.com

6. Dnexkrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php
7. Uudopmanuonno-cnpaBounas cucrema «Komekc/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

8. OTkphITasi yHuBepcuTeTckasi uHgopmanuonHas cucrema «POCCHU S -

https://uisrussia.msu.ru

9. ®denepaabublii moprai "Poccuiickoe odopazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HAaMMCHOBaHUE
VYyeOHbIC ayIUTOPUU IJIS K-502, CTEJUIaX, CTOJI IIPEToIaBaTeis, CTOJI, CTOJ
[IPOBEICHUS KommnsrorepHslii KOMIIBIOTEPHBIH, CTOJ Y4eOHBIH, CTYI, JOCKa
JIEKIIUOHHBIX 3aHATUN U KJacc xag. MEJIOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
TEKYILEro KOHTPOJIS "NouOT" HHTepHeT, MyJIbTUMEIUUHBIN TPOEKTOP, IKPaH,

KOMIIBIOTCP HepCOHaHBHLIﬁ, KOHIUIIMOHCP

VY4eOHble ayaAUuTOpUU JUIs
MIPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

JI-507, YuebOnas
aynutopus kKad.
"NouOT"

CTOJI TIPETIOIaBaTeNsl, CTOJ, CTON YUeOHBIH, CTYII,
mKkad Ui XpaHeHHUs: HHBEHTaps, J0CKa MeJIoBas,
MYJIbTUMEIUMHBIA ITPOEKTOP, IKPaH,
o0opynoBaHue yueOHOe, CTeH]]
MH(OPMALMOHHBIN

Y4eOHble ayAUTOpUU IS

JI-507, Yuebnas

CTOJI MPEMnoiaBaTesi, CTOJ, CTOJN Y4eOHBI, CTY,

MIPOBEICHUS aynutopus kKad. mkad 175 XpaHeHs] ”HBEHTapsI, I0CKa MENIOBas,
MIPOMEKYTOUHON "UouOT" MYJIbTUMEIUMHBIA TPOEKTOP, IKPaH,
aTTecTaluu o0opysoBaHue yueOHOE, CTEH/]
nH(GOPMaIMOHHBIN
Ilomemenus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENTLHOM KommbrotepHsiii BelIaliKa JIsl OACKbl, KOMIBIOTEPHASI CETh C
paboTHhI YUTAIBHBIN 3aJT BBIX0/I0M B IHTEpHET, KOMITBIOTED

HepCOHaHLHLIﬁ, IIPUHTCP, KOHAULTMOHED

K-502,
KomnbrotepHsiii
KJ1acc Kad.
"MouOT"

CTEIIIaX, CTOJ IPENOAaBATENs, CTOJI, CTOJ
KOMIIbIOTEPHBIH, CTOJ Y4eOHBIH, CTYI, JOCKa
MEJIOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B

HHTtepHeT, MyIbTUMEIUUHBIN IPOEKTOP, IKPaH,

KOMIIBIOTEP NEPCOHAIbHBIN, KOHIUIIMOHED

Ilomentenus niist
KOHCYJIbTHPOBAHUS

JI-505, KaGbuner
COTPYJIHUKOB Kad.

pabouee MeCTO COTPYAHHUKA, CTOJI
KOMIIBIOTEPHBIH, CTYII, MKaQ A JOKYMEHTOB,

"NoOuOT" mKkad A7 OJIeXK b, CTOJI MUChMEHHBIN, TyMOa,
KOMIThIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
MHOTO(YHKITMOHATBHBIN IIEHTP, KOMIIBIOTED
MePCOHAJIbHBIN
[Tomewmenus ns JI-509a, Kpecio pabouee, pabodyee MECTO COTPYAHUKA,
XpaHeHus: 000pyI0BaHUS Mertonuueckuii ctyn, mkad, mkad A JOKyMEHTOB, CTOJ
¥ y4eOHOTO MHBEHTAps kabuHet xad. MMCEMEHHBIN, TyMOa, CTOJI JUIS COBEIIAHUM,
"NOuOT" KOMIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,

MHOTO(YHKIIHOHATHHBIN IIEHTP, KOMITBIOTEP
MePCOHAJIbHBIN
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

OcHOBBI A9POKOCMHUUYCCKOI'O MOHUTOPHHI'A

(Ha3BaHME AUCIUILINHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1 Tecr no pazgeny: «MeToJ1 AMCTAaHIIMOHHOTO 30HAUpOBaHus 3emian» (TecTupoBaHue)

KM-2 Tecr no pazneny: «I[Ipubopsl U cucTeMbl TUCTAaHIIMOHHOTO 30HANPOBAHUS 3eMJITN»
(TectupoBanue)

KM-3 «Metoabl 060pabOTKH MaTepHaioB IUCTAaHIIMOHHOTO 30HAMpOoBaHus 3emin» (lomariHee
3a/1aHUE)

KM-4 «Opranuzanus 1 BEIIOTHEHHE ONEpaluii a9pOKOCMUYECKOTO 3KOJIOTHYECKOTO MOHUTOPHHTa)»
(domamnee 3amanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT ¢ OLIEHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen nucourmHb KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 MeTo IMCTaHIIMOHHOTO 30HIMPOBAHUS 3eMITU
11 Metoa TUCTaHIIMOHHOTO 30HIUPOBaHUS 3eMIIH + + +
2 [TpuGops! 1 cuCTeMBbI JUCTAHIIMOHHOTO 30HIMPOBAHUS
3emun
21 [TpuGops! 1 cuCTEMBI JUCTAHIIMOHHOTO 30HIMPOBAHUS +
] 3emin
3 MeTtoasl 06paboTKH MaTepuanoB JUCTAHIIMOHHOTO
30HIUPOBAHUS 3EMIIH
31 MeTtoap1 06paboTKH MaTepuanoB JUCTAHIIMOHHOTO +
30HIUPOBAHUS 3EMIIH
4 Opranu3anys U BbIIIOJIHEHHE Ollepaluii a3pOKOCMUYECKOTO
HKOJIOTUYECKOT'O MOHUTOPUHTA
41 Opranu3anys U BbIIIOJHEHHE Ollepaluii a3pOKOCMUYECKOTO +
HKOJIOTUYECKOT'O MOHUTOPUHTA

Bec KM, %: | 20 20 30 30
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