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Mporpamma aucumnnmvHbl "MpUPoaHO-TEXHOrEHHbIE KOMMIEKChI U OCHOBBI NpupoaoobycTpoiictea"; 20.03.02 MNprpoanoobycTpoincTeo 1
BOOOMONb30BaHNE; OOLEHT, K.H. (goueHT) MNanarywkuHa O.B.

Mporpammy ovcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) ManarywknHa O.B. kadenpa
npuponoobycTpoiicTea 1 BOAOMNONb30BaHNS VIHCTUTYT ynpaBneHns, SKOHOMUKM 1 (OUHAHCOB ,
Olga.Palagushkina@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHMS AncumMnavHbl "MpupoaHO-TEXHOreHHbIE KOMMNEKChl 1 OCHOBBI
npuponoobycTtporicTea" sBnsieTcsi: 6a3oBble 3HaHNS 06 06bekTe AEeSATENbHOCTU CNeunanicToB B
obnacTn npuponoobycTpoiictea, 06 obwmx NpUHLMNax NpupoaoobycTpoicTea, obecneymBaroLmx
rapMOHMYHOE COYETaHNE UHTEPECOB YeNoBeKa 1 CyWeCcTBOBaHUS Mpupoabl, 06 0COBEHHOCTSIX
CPYHKLIMOHMPOBAaHMS BCTPOEHHbIX B KOMMOHEHTbI MPUPOAbI aHTPOMOreHHbIX COOPYXEHUI, NX
3/1eMEHTOB, MOENIMPOBAHMN NPUPOAHBIX MPOoLEeccoB, 06 ynpaBneHnn NpmpoLHO-TEXHOreHHbIMU
KOMMNNeKcamm, MOHUTOPUHre Ha 6a3e COBPEeMEHHbIX reOMHIOPMALMOHHbBIX TEXHONOMUIA.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.14 OucumnnuHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 20.03.02 MNprponoobyCTponcTBO 1 BOAOMNOb30BAHNE Y OTHOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) Yyactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

OucumnnuHa "MNprpoaHO-TEXHOTEHHbIE KOMMNEKCHI 1 OCHOBbI NPUPOA006YCTPONCTBA" OTHOCKTCS K
6a30BOWA YaCT! MATEMATNYECKOrO 1 ECTECTBEHHO - Hay4Horo umkna OOl n doopmupyeT y
H6akanaBpoB no HanpaeneHunto nogrotosku 20.03.02 - "MpunpoaoobycTponcTBO 1 BOOONONb30BaHNE"
Habop cneumanbHbIX 3HAHWIA U KOMNETEHLMA, HEOOXOANMbIX 4151 BbINOIHEHUS
obwwenpodeccroHanbHoM 1 NPOEKTHO-N3blCKATENbCKOM AeSTENbHOCTH.

Ins ycnewHoro ocsoeHns gucunnnmHbl ""MprpoaHO-TEXHOrEHHbIE KOMMEKCHI 1 OCHOBbI
nprponoobyctpoiicTea" bakanaep no HanpasneHunto noarotosky 20.03.02 - "MpupoaoobyCcTponcTBo
 BOOOMNONb30BaHME" fONXEH 0bnanatb 3HAHMAMM, NONYYEHHbIMM B CPEAHEN WKOone Mo
ancumnnuHam "Xnmug", "Buonorns”, "l"eorpadpus”.

OucumnnnHa "MpupoaHo-TEXHOreHHbIe KOMMEKChl M OCHOBbI NPUPOO0obycTpoiicTBa" SBNsSieTCS
npenwecTsyowein n Heobxoamma A5 yCnewHoro yCBoOeHNs nocneayowmx ANCUNnInK:

a) b.2. b.2.9kcnnyatauns 1 MOHUTOPUHT CUCTEM N COOPYXEHUI

6) 5.3.5.4. OpraHmsaums 1 TexHonorus paboT No NpmMpoaoobycTPORCTBY 1 BOAOMONb30BAHNIO

B) 5.3.B.1. BoaHble pecypcbl 1 MPOBOI BoAHbI 6anaHc. MocynapcTBEHHbI BOL4HbIA peecTp

r) 6.3.B.7. BocctaHoBneHue 1 6naroycTpoicTBO BOAHbIX 06 HEKTOB

3HaHus, Nony4YeHHble Npu N3ydeHnn gucunnamHbl "MprpoaHO-TEXHOrEHHbIE KOMMEKCHI 1 OCHOBBI
npunpoaoobycTpoiicTea", MOryT H6biTb MCMONb30BaHbI MPW BbINONHEHNW HAy4YHO-UCCNEN0BATENbCKUX

KBanndmkaumoHHbIX paboT no HanpasneHnto noarotosky 20.03.02 - "MpupoaoobyCcTpoicTBo 1
BOOOMONMb30BaHMe".

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLinchp komneteHumu npuobpeTaeMon KOMMNeTeHL N
OrlnK-1 CNocoBHOCTb NPeayCcMOTPETb MEPBI MO COXPaHEHUIO 1 3almnTe
(NpodheccmoHanbHble 3KOCUCTEMbI B X0[€ CBOEe 06WecTBEHHON 1
KOMMNeTeHuunm) npodpeccnoHanbHON OeaTeNbHOCTH
OlK-3 crnocobHocTb obecneymBaTb TpebyeMoe Ka4ecTBo
(npodhbeccmoHanbHble BbINONHSEMbIX paboT 1 paunoHanibHOe UCNONb30BaHne
KOMNeTeHLmm) pecypcos
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BOOOMONb30BaHNE; OOLEHT, K.H. (goueHT) MNanarywkuHa O.B.

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MK-1 CMOCOBHOCTb NPUHMMATL MPOGECCHMOHANBHbBIE PELIEHUS NPU

(npodheccunoHanbHble CTPOMTENbCTBE U 3KCMNyataumm 06 beKToB

KOMMeTeHuunm) npuponoobycTporicTBa 1 BOAOMOb30BAHNSA

MK-10 CNocobHOCTb NPOBOAMTL N3bICKAHUSI MO OLIEHKE COCTOSIHUS
NPUPOAHBIX U MPUPOAHO-TEXHOrE€HHbIX 0O HEKTOB A5

(K';%?_Iffg:xﬁ:fnwb'e 060CHOBaHNS NPUHMMAEMBIX PeLeHniA NPU NPOeKTUPOBaHN
06beKTOB NpupoaoobycTpoiicTBa 1 BOAOMO/b30BAHMS

MK-12 CNocobHOCTb MCNONb30BaTbh METOAbI Bbibopa CTPYKTYpbl U

(npodheccunoHanbHble napameTpoB CUCTEM NPMPOA00ByCTPOCTBA U

KoMMeTeHuunn) BOJOMO/Ib30BaHMS

MK-13 6

(NPOCHECCMOHANbHbIE CNOCOBHOCTbL MCMONb30BATb METObI MPOEKTNPOBAHMS

KOMMETEHLIN) NHXEHEPHbIX COOPYXEHUI, NX KOHCTPYKTMBHbLIX 91EMEHTOB

MK-15 CNoCcOBHOCTb MCNONb30BaTb METOAbI 3KONTOr0-3KOHOMMNYECKOW 1

(MPOPECCHOHANbHBIE TEXHONOrM4YeCKOon oLLeHKN 3PGPEKTUBHOCTU NP

KOE\)/II'IeTeHLI.VIVI) NPOEKTMPOBaAHMN N peann3aunmn nNPoeKkToB
npuponoobycTpoiicTBa 1 BOAOMOb30BAHMSA
CMOCOBHOCTb MCMONb30BaTbh OCHOBHbIE 3AKOHbI

MK-16 €CTeCTBEHHOHay4HbIX OUCUUMNAINH, METOA4bl MaTeMaTUyeckKoro

(npodbeccrnoHanbHble aHannsa n MogennpoBaHns, TeopeTUyYeckoro u

KOMMeTeHuunn) 3KCMepMeHTanbHOro NCCnenoBaHnsa npu peleHnmn
npogoeccnoHanbHbIX 3anad

MK-2 CNOCOBHOCTb MCNONBb30BaThb NOMOXEHNS BOLHOIO U 3EMENIbHOMO
3aKoHoOaTenbCTBa 1 Npasun OxXpaHbl NPUPOLHbLIX PECYPCOoB

(K'g%%ffgfxﬁ:)anb%'e NpW BOLONONb30BAHUN, 3EM/IEMNONB30BAHUN 1 0BYCTPONCTBE
NPUPOLHON cpelbl

MK-3 cnocobHoCTb cobniogaTh YCTAHOBIEHHYIO TEXHONOMMYECKYHO

(npodbeccrnoHanbHble OMCUUMNIMHY NPU CTPOUTENBbCTBE M SKCMnnyaTauum o6 bekTos

KOMMeTeHuun) NprpPoaoobyCTPONCTBA M BOAOMNONb30BAHNS

K-4 CNocobHOCTb OMEePUPOBaTb TEXHUHECKMI CPEeACTBAMU MPU

(MPOCDECCHOHANBHbIE npounasoacTee paboT nNo NpuponoobyCcTPoONCTBY 1

KOFI\)/II'IeTeHLI,VIVI) BOLOMONb30BaHWNIO, NPU U3MEPEHMM OCHOBHbIX MapaMeTpoB
NPUPOLHbIX N TEXHONOMMYECKUX NPOLLECCOB

MK-7 CNoCcobHOCTb pelwarb 3agayv Npy BbINONHEHUN paboT no
cTaH4apTM3aunm, METPONOrnYeckoMy obecneyeHmio,

n NOHasbHbI .

(Kofn?'lcgfec:uﬁmf © TEXHUYECKOMY KOHTPOSIO B 06nacTv npnpoaoobycTpoincTea u
BOLOMOMb30BaHNA

MK-9 FrOTOBHOCTb y4aCTBOBaTb B PELIEHUM OTOENbHbIX 3a4a4 npu
nccnenoBaHnaX BO3OENCTBUS MPOLECCOB CTPOUTENbCTBA U

n NOHanbHbI ~

(K oﬁx)n?'lffec:uv?m)a © akcnnyaTauum o6 beKTOB NpMpoaoobyCcTpoicTBa 1
BOJOMO/Ib30BaHMSA Ha KOMMOHEHTbI MPUPOLAHON cpeLbl

B pesynbTate 0CBOEHUSI OUCUMMNIUHBI CTYOEHT:

4. NONXeH O0eMOHCTPUPOBaTb CNOCOHBHOCTb Y FOTOBHOCTb:

1) 3Hatb:

a) BMIbl NPMPOOHO-TEXHOrEHHbIX KOMMNEKCOB, BO3HMKAOWMX NPY NPUpoaoobycTpolicTBe:
NHXEHEPHO-MeNNopPaTNBHbIE CUCTEMbI, UHXEHEPHO-3KONOrMYECKNE CUCTEMBI, MPUPOAOOXPAHHbIE
KOMMNEKCbl, UHXEHEPHbIE NPOTUBOCTUXMIAHBIE CUCTEMBI, NHXEHEPHbIE CUCTEMbI PEKYbTUBALIAM
3emenb, CUCTEMbI PErYIMPOBAHUS PEYHOrO CTOKA, CUCTEMbI XPaHEHNS! OTXO40B, CUCTEMbI
BOAO-CHabXeHUs1, 06BOAHEHUS N BOOOOTBEOEHMS, 0COOEHHOCTN U 3aKOHOMEPHOCTN UX
PYHKLIMOHMPOBaHUS, MPUHLNMBI UX CO3[aHNUS U YNPaBNEHUS;

2) Ymerb:
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Mporpamma aucumnnmvHbl "MpUPoaHO-TEXHOrEHHbIE KOMMIEKChI U OCHOBBI NpupoaoobycTpoiictea"; 20.03.02 MNprpoanoobycTpoincTeo 1
BOOOMONb30BaHNE; OOLEHT, K.H. (goueHT) MNanarywkuHa O.B.

aHann3npoBaTb 1 OLEHMBATb COCTOSIHNE NMPUPOAHOI cpeabl, yCTaHAaBNMBaTb NPUYMHbI €ro
HECOOTBETCTBUSI COBPEMEHHbIM TPeboBaHMAM, 060CHOBbIBATL 3KONOrMYECKYHO 1 3KOHOMUYECKYIO
LenecoobpasHoCTb 1 Npenenbl 4oMyCTMMbIX BO3AEWCTBUIA Ha NMPMPOLHYIO Cpely, OpraHM30BbIBaTb
MOHUTOPVHI NPUPOAHBLIX 0O BEKTOB 1 MPUPOLHO-TEXHOrEHHbBIX KOMMIEKCOB;.

3) Bnapetb:

HaBblkaMu pacyeTa 1 NporHo3npoBaHn4 NpoueccoB B reocncteMax, OUueHKN yCTOIZ'-IVIBOFO pa3BnTn4
1 aKonornyeckomn 6e3onacHoCTm NPNPOAOHO-TEXHOINeHHbIX KOMMNNEeKCOoB; MOAaeNnnpoBaHnAa NpnpoaHbIX
N TEXHOreHHbIX Npoueccos, B TOM Yncne '-Ipe3BbI'-IaI7IHbIX CMTy&LI,MI7I; MCnonb30BaHMA OAaHHbIX
MOHWUTOPWUHra npu ynpasneHnn npnpoaoHo-TexHOreHHbIM1 KOMnaekcamun.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Mooyns
Obwas TpynoemMKOoCTb AMCLUNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUUMNNHBI 9K3aMeEH B 6 CEMeCTpE.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs Oonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTenbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAYNo
TemaTtnyecknu nnaH gucUUNIUHbI/MoOAynNs

Buabl v yachbl
Paanen ayauTOpHOM paborThbl,
Hepens VX TPy A0EMKOCTb Tekywume copmbl
N D.IIIKIIL:)I;IJ'F;,I,I.IVSI'HbI/ CeMeCTpc(_',Mecha (B yacax) KOHTpONS
n eKu““I'Ipaxmqecmena6oparopuble
3aHATUSA pabortbl

Tema 1. Obwue

NONOXEeHMs

npuponoobycTpoicTea.

OcHoBbl TEOPUM
1.|cucTem.MeocmcTeMHbIl 6 10 2 0 3 Hunckyccus

nooxon B

npuponoobycTpoicTBe.

CsonicTBa KOMNOHEHTOB

npupoapl

Tema 2. OCHOBHblE

NONOXEeHUs o
2.[NPMPOAHO-TEXHOrEHHbIX | 6 15-16 | 2 0 3 MpeseHTaums

Komnnekcax

npuponooby-cTpoiicTea

Tema 3.

[MporHo3upoBaHue u MpeseHTauns
3. MOHWTOPVHT B 6 17 2 0 3

npuponoobycTpoincTee

PerunctpaumnoHHbii Homep 954914618 < 3;%1;';:??(‘1:1;{1;%2

CTpaHV“J.a 5u3 11. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma aucumnnmvHbl "MpUPoaHO-TEXHOrEHHbIE KOMMIEKChI U OCHOBBI NpupoaoobycTpoiictea"; 20.03.02 MNprpoanoobycTpoincTeo 1
BOOOMONb30BaHNE; OOLEHT, K.H. (goueHT) MNanarywkuHa O.B.

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; o
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA paboTbi

Tema 4. INTK

npvponoobycTporcTaa

c MpeseHTaums
4. HOPMAaTMBHO-MNPaBOBbIX 6 18 2 0 3

N SKOHOMUNYECKNX

nos3uuumn

Tema . Itorosas Ok3ameH
. 6 0 0 0

doopma KOHTponsA

Ntoro 8 0 12

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. O6LKe nonoxeHusi npupopoobycrponcrea. OCHOBbI Teopun cuctemM.FeocMCTEMHbIN
nopxon B npuponoobycrponctee. CBOMCTBa KOMMOHEHTOB NPUPOAbI

JNleKLMoHHOoe 3aHsiTne (2 4aca(oB)):

OcHoBbl NpupoaoobycTpoincTBa. AHTPOMOLEHTPM3M M 3KONornam. MNoHATue NpnpoaoobycTpoincTea.
O6bekT 1 uenb NpuponoobycTpoiicTBa, MECTO B Hayke v npakTuke. CBsA3b NpupoaoobycTpoiicTea ¢
NPMPOLONONL30BAHMEM U UX OTANYMS. MPUHLMMNBI NPUPOL000YCTPONCTBRA.

naboparopHas pabora (3 4aca(oB)):

"eocucTembl (naHawWagTbl) Kak 06EKTbI MPMPOoA00byCcTpoicTBaA. TEXHOrEHHbIE CUCTEMBI U
NpuUpoaHble naHawagThl

Tema 2. OCHOBHbI€ MONIOXEHUA O NPUPOAHO-TEXHOreHHbIX KOMIieKcax
npuponooby-cTponcTea

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MpuponHo-TexHoreHHbIn komnnekc (MNTK): onpeneneHne, TeXHOreHHbIE U NPUPOAHBIE KOMMOHEHTbI.
Knaccndgomkaumsa nameHéxHbix reocuctem. YctonumsocTs MTK. Buabl MTK npuponoobycTtporicTaa.
Buapbl NTK npupogononb3osaHus. OCHOBHblE aTanbl CO34aHUS, PYHKLUNOHUPOBAHMS 1 yNpaBneHns

MNTK npuponoobyctpoicTea. MpupoaHasa n TexHoreHHas coctasnstowme MNTK. PyHKLUMOHANbHBbIRA
COCTaB TEXHOreHHOro bnoka

naboparopHas pabora (3 yaca(oB)):

TpeboBaHus kK Mogensim. TpeboBaHNs K MOAENAM NPUPOIHbIX, TEXHOMPUPOAHbIX N TEX-HOr€HHbIX
npoueccos. 3aKOHOMEPHOCTUN NPUPOLHBIX MPOLLEC-COB 1 UX MAaTeMatn4yeckoe onnucaHue.
TexHonormm n cpeacTsa MoOAeNMpPOBaHNS.

Tema 3. NMporHoanpoBaHMe U MOHUTOPUHT B NPUPOAO006YCTPONCTBE

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[MporHo3uposaHue npoueccos B reocuctemax u MNTK. Buabl nporHo308, METOAbI NPOrHO3MPOBAHMS.
MOHUWTOPWHT: Lenb, 3a8a4u, 06bekTbl, CBOWCTBA, ypoBHWU. MoHuTopuHr MNMTK nprpoaoobycTpoiicTaa.
Vicnonb3oBaHne reonHOPMaLIMOHHbBIX TEXHONOMNIA B CUCTEME MOHUTOPUHTA.

naboparopHas pabora (3 4aca(oB)):

MoaennpoBaHne BnaronepeHoca B no4sax v rpyHTax. BolBog 0JHOMEPHOrO ypaBHEHMS
nepenBuXxeHus Bnaru B noyse. MatemaTnyeckoe onMcaHne 3aBUCUMOCTM MMAPOGN3NYECKNX
CBOICTB MOYBbI OT €€ BNaxHocTN. MonenvmpoBaHue npoaykTUBHOCTW PACTEHWIA, PN3NYECKOro
ncnapeHust 1 TpaHcnMpauun.

Tema 4. NTK npuponoobycTporcTtBa C HOPMaTUBHO-NPABOBbIX 1 9KOHOMUYECKNX MO3NLLUNA
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

HopmaTtneHo-npaBoBas 6a3a npmpoaononb3oBaHns 1 npuponoobycTtporictea. OcHosbl OBOC,
9KONOrMYeCKOom 9KCNepTn3bl 1 ayamTa. IKONOrMYeCKMin KOHCANTMHI. DKONOro-sKOHOMNYECKOe
obocHoBaHue npoekToB co3naHus MTK.
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naboparopHas pabora (3 yaca(oB)):

OueHka pe3ynbTatoB MOLOENNPOBaAHUA (Ha npumMmepe pacyeTHbIX peXxXmnmMoB opomeva). Cnocobbl
y4yeTa HEO4HOPOOHOCTU CBOWNCTB KOMIMOHEHTOB NPUPOAbI

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTYyAEHTOB

DopMbl KOHTPONS
CaMOCTOATeNbHOMN
pabotbl

N Paspen

ducumnnuHbl Cemectp

Tema 1. Obwume
MONOXeHus
npuponoobycTpoincTaa.
OcHoBbl TEOPUM
1.lcnctem.l"'eocuctemHbin 6 10 38 anckyccus
nooxon B
npuponoobycTpoincTBe.
CsowicTBa KOMMNOHEHTOB
npvpoabl
Tema 2. OCHOBHblE
MONOXEHUS O
2.[NpUPOLOHO-TEXHOTEHHbIX | 6 15-16
KoMnnekcax
npupoaooby-cTpoiicTea
Tema 3.
3. [MporHosnposaHue n 6 17 |noAroToekak
MOHWUTOPWHT B npeseHTauum
npuponoobycTporcTae
Tema 4. ITK
npuponoobycTtpoiicTea
c noaroToBka K
‘|[HOpMaTMBHO-NPaBOBbIX npeseHTauumn
N 9KOHOMUYECKNX
no3munm

NTtoro 151

noaroToBka K

n HTauus
npeseHTauumn 38 peseHTal

38 npeseHTauns

37 npeseHTauns

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

B pamkax amcumnnuHbl "MpupoaHO-TEXHOreHHbIE KOMMNEKCHI U OCHOBbLI NprpoaoobycTporicTea”
NPUMEHSIOTCS cneaytowmne obpas3oBaTenbHble TEXHONOMMN:

1. AyanpoBaHue, KOHCNEeKTMPOBaHME NEPBONCTOYHUKOB.
2. PasBuTre 1 3akpenneHme HaBbIKkOB CaMOCTOSITENIbHOW paboThl
3. YuebHble 3apaHns, MOgeNpyoLwme NPOgECCUOHANbHYO OESTENbHOCTb

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. O6Lme nonoxeHusi npupopoobycrponcrea. OCHOBbI Teopun cuctemM.FeocMcTeMHbIN
noaxon B npuponoobycrponcrtee. CBOMCTBa KOMMOHEHTOB NPUPOAbI

ANCKYyCCWhA , NpUMEpPHbIe BOMPOCHI:

AHTPOMOUEHTPM3M 1 3Konornam. Cea3b NprMpoaoodyCcTpoicTBa C NPMPOAONONb30BAHNEM U NX
otnnums. MprHUMnbl NPYPOA00ByCTPOACTBA. TUMbI MBMEHEHHBIX NaHAWadTOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 2. OCHOBHbIe NONOXEHUs1 0 NPUPOLAHO-TEXHOreHHbIX KoMMeKcax
npupoaoo06y-cTpoicTBa
npeseHTaums , NPUMepPHble BOMPOChHI:

Knaccudukaums naMeHEHHbIX reocncTeM. YCNOBHO HEM3MEHEHHbIE, cnabo N3MEHEHHbIE,
CPpeOHEN3MEHEHHbIE N KYNbTYPHbIE naHawagTbl. [NpNPOaAHO-TEXHOrEHHbIE KOMMNEKCHI
NpnpPoaoobyCTPONCTBA: PEKYIbTUBMPYEMbBIE 3EM/IN; 0BYCTPOEHHbIE YENIOBEKOM BOLHbIE 0O BEKTI
(OoTperynupoBaHHble PeKU, NMMAPOYy3nbl HA HUX); 3alULEHHbIE OT NPUPOOHbIX CTUXUA 3eEMAN (OT
3p03un, NaBOAKOB, PAa3MblBOB, MOATOMNNEHNS, OT CENeil, ONON3HEN); 3eMNN C BOCCO3aHHOM
9K0NOrM4YeCKon MHPPAaCTPYKTYPOR (3eMNX C 3aWMUTHBIMKU N1IECOMNONOCAMUN, TECOHACaXOEHUAMN);
NPUPOA0OXPaHHbIE 30HbI. YcTon4meocTb [1TK.

Tema 3. MporHo3mnpoBaHMe U MOHUTOPUHI B NPUPOJ000OYCTPpONCTBE
npeseHTauuns , NpMMepHble BOMPOCHI:

Buabl nporHo30B, METOAbI MPOrHO3MPOBAHNS. IKCTPANONALMU, UHTYUTUBHOE NpeackasaHune, MeToq
aHanorun, runoTtesa NepBMYHOro ToNYKa, Ka4eCTBEHHbIN ckavyok. MoHuTopuHr MNTK
npuponoobycTtpoiicTea. Micnonb3oBaHne reouHOPMaLMOHHbIX TEXHONOMNIA B CUCTEME MOHMUTOPWHTA.

Tema 4. MTK npuponoobycTponcTBa C HOPMATUBHO-NPABOBbIX U1 3KOHOMUYECKUX MO3ULLUA
npeseHTauuns , NPUMepPHble BONPOCHI:

HopmaTtneHo-npaBoBas 6a3a npmMpoaononb3oBaHns 1 NpupoaoobycTporicTea. BaxHenwme
3aKkoHogartenbHble OKYMeHTbl. [TpuHUmMnbl Npasa B cgpepe SKonornm, NpupoLaononb30BaHns v
npuponoobyctporictea. CTaHaapTbl M 9KONOrMyeckas nonutmka B obnactv npmpoaoodbycTporicTaa.
OcHoebl OBOC, aKonorm4yeckom aKcnepTuabl 1 ayamTta. IKONOrMYeCKmii KOHCaNTUHT.
9Konoro-sKkoHomMm4yeckoe 0bocHoBaHMe NpoekToB co3aaHms MNTK.

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

1.AHTPOMOLEHTPN3M M 3KONOrM3M Kak pOpMbl OTHOLLEHWS YenoBeka K npu-poge.
2. MprpoaoobyCcTPoNCTBO: MOHSATNE, OO BEKT 1 LieNb NPUPOA00DYCTPOCTBA KakK AesSTENbHOCTH.
. CBS13b Npnpono06yCTPONCTBa C NPUPOLAOMNONb30BAHNEM N OT/IMYUS OT HETO.
. MpyHUmMnbl NpnponoobycTponcTea.

. [loHsiITWE cucTeMmbl, MOCTYNaTbl TEOPUN CUCTEM.

. Obwwe cBorcTBa CUCTEM.

. CBoncTBa AMHAMNYECKMX CUCTEM.

. YCTOMYNBOCTb U ANHAMUYHOCTb CUCTEM.

9. KoMnoHeHTbl npupoabl U reocdepbl

10.MoHAaTne reocncTemsl.

11.Me0CnCTEMHBI 1 3KOCMCTEMHbI NOAX0Abl K NPUPOL006YCTPONCTBY.
12.IMpoBOANMOCTb KOMNOHEHTOB NPUPOAbI.

13.BapbepHble CBOMCTBA KOMMOHEHTOB MPUPOLbI.

14.EMKOCTHbIE CBOCTBA KOMMOHEHTOB MNPUPOLbI.

15.NoHgaTre npupoaHo-TexHoreHHoro komnnekca (MTK).

16.CYHOHUMBI TEPMUHA "NPUPOAHO-TEXHOTE€HHbIN KOMMNeKc".
17.Knaccngpukaumsi USMEHEHHbIX re0CUCTEM.

18.YctonumeocTb MNTK B cpaBHEHUM C YCTONYMBOCTBIO FTEOCUCTEM.

19.Buapbl NTK npnponononb3osaHus.

20.Bugpl NTK npuponoobycTtpoicTaa.

21.Moacunctembl MNTK npuponoobycTtpoicTea.

22.MoHaTtne mogenun, MooennpoBaHme Kak Hay4Hbli UHCTPYMEHT
23.TpeboBaHns K MOAENSM B NPUPOOoobyCcTponcTBe.

24 .MatemaTtunyeckme mogenu.

25.MognenupoBaHve BnarornepeHoca B No4Bax v rpyHTax.

0o NO O ~W
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26.1porHosnpoBaHne 1 NPorHo3bl.

27.TporHo3Hble MENMOPATMBHbBIE PacyeTbl.

28.MOHUTOPWUHT: Lienb, 3a8a4n, 06 bekTbl, CBONCTBA, YPOBHW.
29.MonuTtopuHr NTK nprponoobyctpoiicTea.
30.HopmatumBHO-NpaBoBas 6asa NnpupoaoobyCcTpoicTBa.
31.9konornyeckas akcnepTmaa n 3KONOrm4ecknii ayaunT.

7.1. OcHOBHas nuTeparypa:

1.XaHporvHa E. K. Skonornyeckme ocHoBbl Mpuponononb3osaHus: YuebHoe nocobue / E.K.
XaHnporuHa, H.A. lepacumosa, A.B. XaHgoruHa. - 2-e usg. - M.: ®opym: HAL MHPPA-M, 2013. -
160 c. http://znanium.com/bookread.php?book=416064

2. Mpuropbesa W. KO. OcHoBbl Nnpupoaononb3oBaHust: YyebHoe nocobue / U.1O. Mpuropbesa. - M.:
HUL UHdopa-M, 2013. - 336 ¢ http://znanium.com/bookread.php?book=341082

3.lWnmoea O. C. OkoHommKa npupoaononb3oBaHus: Y4eb. nocobue / O.C. Wumosa, H.K.
CokonoBckuit. - 2-e n3a. - M.: UHOPA-M, 2012. - 362 c.
http://znanium.com/bookread.php?book=325009

7.2. lononHuTenbHasa nureparypa:

1 9konorus Wwvnos, Uropb Anekcangposuy 2012

2 BopnocHabxeHwne n nixeHepHas menuopauuns Metpos, Hukonain CemeHosuy 2005
3 3emneBeneHne n npupogonons3osaHne Cnagkonesues, Cepren AHopeesuy 2005
4 NNTanpwadptoBeneHne Konbosckuii, EBrenunin KOnncosny 2007

5 MogenvnpoBaHne abnoTnyeckmx NpoLeccos B cucteme Bogocbop-sonoem Konopatoes, Ceprei
Anekceesuy; onocos, Cepren Imutnpesny;3sepes, Vnbs Cepreesny 2010

7.3. UHTepHeT-pecypcChl:
Hay4Ho-npakTtudecknin xypHan - http://www.msuee.ru/index.php?module=pages&id=369

OcHoBbl NpupoaoobycTpoiicTea -
http://gendocs.ru/v6217/%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B8_- %D0%BE%D1%81Y

OcHoBbI NPUPOAO0BYCTPOACTBA U 3aLWMUTLI OKPYXatowwel cpebl -
http://ekologyprom.ru/osnovy-prirodoobustrojstva-i-zashhity-okruzhayushhej-sredy.html

Cnoeapv 1 sHuuknonenun Akagemuk - http://dic.academic.ru/dic.nsf/ruwiki/1397231

CnoBapb No NprMpoaoobyCTPOACTBY -
http://www.msuee.ru/PL_lab/HTMLS/BIBL/DICT/slovar/Main.htmi

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHune ancumnamnHbl "MprMpoaHO-TEXHOrEHHbIE KOMMIEKCHI M OCHOBbI NpUpPoaoobycTpoiicTea”
npeanonaraeT NCNOb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby

PernctpaumoHHbin Homep 954914618
Crtpannua 9 ua 11. J i1y



Mporpamma aucumnnmvHbl "MpUPoaHO-TEXHOrEHHbIE KOMMIEKChI U OCHOBBI NpupoaoobycTpoiictea"; 20.03.02 MNprpoanoobycTpoincTeo 1
BOOOMONb30BaHNE; OOLEHT, K.H. (goueHT) MNanarywkuHa O.B.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

1. JIeKUMOHHbIE 3aHATUSA:

a. KOMMNMEKT 9NEKTPOHHbIX Npe3eHTauunn,

b. ayomTopus, ocHaleHHas Npe3eHTaLMOHHON TEXHNKOM (MPOEKTOP, 9KpaH, KOMMbIOTEP/HOYTOYK).
2. MpakTnyeckne 3aHATUSA:

a. PyKOBOACTBA K BbIMOMHEHUIO NPAKTUYECKNX paboT

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnsamMm ®IOC BINO un yyebHbiM NnaHom no

HanpaeneHnto 20.03.02 "MprpoaoobycTpoincTBO 1 BOLOMNONb30BaHNE" 1 MPOOUIIIO NOAFOTOBKM
MpuponoobyCTPONCTBO .
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