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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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Mporpamma aucumnnmvHbl "MpUPoaHO-TEXHOrEHHbIE KOMMIEKChI U OCHOBBI NpupoaoobycTpoiictea"; 20.03.02 MNprpoanoobycTpoincTeo 1

BOOOMONb30BaHNE; OOLEHT, K.H. (goueHT) MNanarywkuHa O.B.

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-1 CMOCOBHOCTb NPUHMMATL MPOGECCHMOHANBHbBIE PELIEHUS NPU
(npodbeccuoHanbHble CTPOUTENbCTBE M 3KCMnyaTauum 06 beKToB
KOMMNEeTeHL M) NprpoaoobycTpoCcTBa M BOAOMNONb30BaHNS
AK-10 CNocoBHOCTb NPOBOAUTL N3bICKAHWUS MO OLEHKE COCTOSIHMSA
(NPOECCHOHANBHbIE NPUPOAHBIX U MPUPOAHO-TEXHOrE€HHbIX 0O HEKTOB A5
KOMNETEHLIAN) 060CHOBaHNS NPUHMMAEMBIX PeLeHniA NPU NPOeKTUPOBaHN
06beKkTOB NpMpoaoobycTpoicTBa 1 BOAOMNONb30BaHS
AK-10 CMOCOBHOCTb NPOBOAUTL N3bICKAHWUS MO OLIEHKE COCTOSIHMS
(MPOCPECCHOHANBHbIE NPVPOAHbBIX Y MPUPOAHO-TEXHOTE€HHbIX 0O HEKTOB A5
KOMNETEHLN) 060CHOBaHNS NPUHMMAEMBIX PeLeHnii NPU NPOeKTUPOBaHN
06beKkTOB NpMpPoa00byCTPOCTBa M BOAOMNONb30BaHNS
MK-12 CNoCcobHOCTb NCNONb30BaTh METOAbI BbibOpa CTPYKTYpbI 1
(NMpodheccmoHanbHble napameTpoB cUcTeM NpupoaoobycTporicTea n
KOMMNeTeHuunm) BOOOMONb30BaHNSA
MK-13 6
(NPOCPECCMOHANBHBIE CMOCOBHOCTBIO MCMOIb30BaTb METOAbl MPOEKTUPOBAHNS
KOMNETEHLWN) NHXEHEPHbIX COOPYXEHUIA, UX KOHCTPYKTUBHbIX 9N1EMEHTOB
AK-15 CMocOoBHOCTb MCMONb30BaTb METOAbl 3KOIOr0-3KOHOMUYECKO U
(NPOCHECCMOHANBHbIE TEXHONOrMYECKON oLLeHKN 3PGOEKTUBHOCTU MpKn
KOMNETEHLIAN) NPOEKTUPOBAHUN 1 peann3aunmn NpoekToB
NpupoaoobycTpocTBa 1 BOAOMNONb30BaHS
CMOCOBHOCTb MCMONb30BaTb OCHOBHbIE 3aKOHbI
MK-16 €CTECTBEHHOHAY4YHbIX ANUCUUMNINH, METOAbI MATEMATUYECKOro
(npodhbeccuoHanbHble aHanusa n MoLEeNnMpoBaHNs, TEOPETUHECKOIO 1
KOMMeTEHLMN) 3KCMNEepMMEHTaNbHOro MCCneaoBaHns Npu peweHnm
npogoeccnoHanbHbIX 3anad
AK-2 CNOCOBOHOCTb NCMNONb30BaTh NMONOXEHMSI BOLHOIO U 3€MENIbHOro
(NPOECCHOHANbHBIE 3aKOHOOATEeNbCTBA M NMPaBui OXpaHbl MPUPOLAHbLIX PECYPCOB
KOMNETEHLAN) Npv BOLOMONb30BaHNW, 3€M/ENO0/Ib30BaHMMN 1 0BYCTPOCTBE
NPUPOLHON cpeLbl
nK-3 CnocobHOCTb cobntoaath yCTAHOBNEHHYKO TEXHONOMMYECKYHO
(npodbeccuoHanbHble OVCUMMIVHY NPY CTPOUTENbCTBE 1 aKCMnlyaTauum o6 bekToB
KOMMeTEeHLMN) NprpoaoobycTpocTBa M BOAOMNONb30BaHNS
AK-4 CNocobHOCTb OnepupoBaTbh TEXHUYECKUMM CpeacTBamm Npu
(MPOCPECCHOHANBHBIE npon3eoacTee paboTt nNo NpupoaoobyCcTPoCTBY 1
KOMMETEHLIN) BO4OMONb30BAHNIO, MPY M3MEPEHNN OCHOBHBIX MapamMeTpoB
NPUPOLOHBIX U TEXHONOTMYECKNX MPOLIECCOB
nK-7 CnocobHOCTb pewaTtb 3a4a4v Npu BbINONHEHMN PaboT no
(POCPECCHOHATNBHBIE cTaHOapTu3aunn, MeTPONOrM4eckoMy obecnedeHuio,
KOMMETEHLIAN) TEXHNYECKOMY KOHTPONIO B 06nacTi npupoaoobycTpoincTea u
BOJ0OMONb30BaHMS
MK-9 FOTOBHOCTb y4aCTBOBATb B PELIEHMM OTAENbHbIX 3a4a4 nNpu
(NPOOECCHOHANbHBIE NccnenoBaHUsIX BO3LENCTBUS MPOLECCOB CTPOUTENBCTBA U
KOMMETEHLIN) aKcnnyatauum o6bEKTOB NpUpoLoobycTpoincTea n
BOAOMONb30BAHNS HA KOMMOHEHTbI MPUPOAHOK cpenbl

B pe3ynbTarte OCBOEHNA ONCUNMJINHDBI CTYOEHT:

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FTOTOBHOCTb:
1) 3Hatb:
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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.

a) BUAbl NPUPOAHO-TEXHOrEHHbIX KOMMNEKCOB, BO3HMKAOLWMX NPY NPUPOA000YCTPONCTBE:
NHXEHEPHO-MENMopPaTNBHbIE CUCTEMbI, MHXEHEPHO-3KONOrM4eckne CUCTEMbI, MPUPOLOOXPaHHbIE
KOMMEKCbl, UHXEHEPHbIE MPOTUBOCTUXMINHBIE CUCTEMBI, MHXEHEPHbIE CUCTEMbI PEKYNbTUBALIMN
3eMenb, CUCTEMbI PETYNNPOBAHNS PEYHOr0 CTOKA, CUCTEMbI XPaHEHMS OTXOA0B, CUCTEMBI
BOJO-CHabXeHns, 06BOAHEHNS 1 BOOOOTBEAEHUS, 0COBEHHOCTM N 3aKOHOMEPHOCTU MX
PYHKLIMOHMPOBAHUS, MPUHLMMbI UX CO34aHNS U YNPAaBNEHUS;

2) YMeThb:

aHann3npoBaTb 1 OLEHMBATb COCTOSIHNE NPUPOAHOI cpeabl, yCTaHAaBNMBaTb NPUYMHbI €ro
HECOOTBETCTBUSI COBPEMEHHbIM TpeboBaHNAM, 060CHOBbIBATL 3KONOrMYECKYHO 1 3KOHOMUYECKYIO
LenecoobpasHoCTb 1 Npenenbl 4oMyCTMMbIX BO3AEACTBUIA Ha NMPUPOLHYIO Cpely, OpraHM30BbIBaTb
MOHUTOPVHI NPUPOAHBLIX 0O BEKTOB 1 MPUPOLHO-TEXHOrEHHbBIX KOMMIEKCOB;.

3) Bnapetb:

HaBblkaMW pacyeTa 1 NPOrHO3MPOBaHNS NPOLECCOB B re0CMCTEMAX, OLEHKMN YCTONYNBOrO PasBuTUS
1 9KONormyeckor 6e30nacHoCTM NPUPOAHO-TEXHOrEHHbIX KOMMNEKCOB; MOAENNPOBaHNS MPUPOLHbIX
N TEXHOTEHHbIX NMPOLIECCOB, B TOM Y/C/E YPE3BbIYANHBIX CUTYaLMIA; MCMOIb30BAHMS OAHHbIX
MOHWUTOPWHIa NPy ynpasneHnn NpMpoaHO-TEXHOrEHHbIMM KOMIMIEKCAMM.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMNANHBLI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaO0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl v yachbl
Pasgen ayAuTOpHOM paborThbl,
Hepens WX TPYyA0EMKOCTb Tekywue copmbl
N D.MKIIL:)ILF;,T’I.IVSI'HH/ CemecTp, . ecTpa (B uacax) KoHTpONS
Nex ““I'Ipaxmqecmenaﬁoparopuble
. 3aHATUSA pabortbl
Tema 1. Obwue
1.|nonoxenus 6 10 4 0 6 Huckyccus
npvponoobycTporicTea
Tema 2. OcHoBbI TEOPUY Hwnckyccusa
2. cMCTEM 6 11 6 0 6
Tema 3. 'eocucTeMHbIn
noaxofn B
3 Inpuponoobyctpoiictee. | 6 | 12-14 | 8 0 12 |[PeseHTaums
CaoiicTBa KOMMOHEHTOB
npupoabl
Tema 4. OcHoBHble
NONOXEHUs 0
4.|\NPUPOOHO-TEXHOrEHHbIX | 6 15-16 6 0 12 MpeserTauns
Komnnekcax
npvponooby-cTpoincTea
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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.

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
Ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5.

[MporHo3uposBaHue 1 [MpeseHTaums
S. MOHUTOPWHT B 6 17 6 0 9

npuponoobycTpoincTee

Tema 6. INTK

npvponoobycTporicTea

C [MpeseHTaums
6. HOPMaTUBHO-MPaBOBbIX 6 18 6 0 v

N 9KOHOMWNYECKMX

no3uuumn

Tema . Ntoroeas Ok3ameH
. 6 0 0 0

doopma KOHTpons

Ntoro 36 0 54

4.2 CopepxaHvue oUCLUNUHDI
Tema 1. O6LLMe NONOXeHUs NPUPOLO06YCTPONCTBA
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OcHoBbl NpMpono0bycTpoincTBa. AHTPOMOLEHTPU3M 1 3KoNornaM. MNoHsTe NpupoaoobycTpoicTea.
O6bekT 1 uenb NpupoaoobycTpoiicTBa, MECTO B Hayke 1 npakTuke. CBA3b NpupoaoobycTpoincTea ¢
NPUPOLONONbL30BAHNEM U UX OTAMYUS. MpUHUMNBI NPUPOA00OYCTPONCTBA.

naboparopHas pabora (6 4aca(oB)):

"eocucTembl (naHAwWagThl) Kak 06bEKTbI NPMPOA000YCTPONCTBA. TEXHOrEHHbLIE CUCTEMDI U
NpupoaHble naHawagThl

Tema 2. OCHOBbI TEOPUM CUCTEM

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

OCHOBbI TEOPUM CUCTEM. 3HAYEHME TEOPUN CUCTEM, MOHATUE CUCTEMbI, MOCTYNaThl TEOPUN CUCTEM.
CeolicTBa cucTeM BoobLle 1 OMHAMUYECKMX CUCTEM B YACTHOCTM, CBOCTBA 3EMHbIX MPUPOAHbIX
cucteM. CUCTEMHbIE 3aKOHbI.

naboparopHas pabora (6 4aca(oB)):

Mpobnembl Teopun BONbLWNX CUCTEM: S3blKa, MOAENMN, AEKOMMO3NLUN, arpernpoBaHuns, cTtparerum
Tema 3. FeocuctemHbIN Noaxon B npuponoobycrponcree. CBOMCTBa KOMMOHEHTOB NPUPOAbI
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

MoHaTre o reocnctemax. OCOBEHHOCT rE0OCUCTEMHOrO NOAX0Aa. YCTONYMBOCTb MTEOCUCTEM.
MpoBOAMMOCTb KOMMOHEHTOB NpUpoAabl. Buabl noTo-koB. bapbepHble CBOWCTBA KOMMOHEHTOB
NpMPOabl M NPUPOAHBIX TeN. buoreoxmmmyeckune 6apbepbl: BUObI, MEXAHN3Mbl (OYHKLIMOHNPOBAHUS.
Cnocobbl ncnonb3oBaHns. EMKOCTHbIE CBOMCTBA KOMMOHEHTOB NPUPOLbI U MPUPOLHbIX TEN.

naboparopHas paborta (12 yaca(oB)):

Ob6wwne BONPOCH MOAENNPOBAHMS MPOLLECCOB B NpuponoobycTpoicTee. MonenmposaHune
npoueccos B NTK n reocuctemax. CywHocTb 1 BUAbl MogenupoBaHus Npaktnieckme 3aHATUS C
NCMNONb30BaHNEM CTATUCTUYECKMX METOAO0B 06paboTkn maTepuana.

Tema 4. OCHOBHbIE NONIOXEHUSI O MPUPOAHO-TEXHOreHHbIX KOMM1eKcax
npuponooby-cTponcrea

neKkumnoHHoe 3aHsiTne (6 yaca(os)):
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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.

MpupogHo-TexHoreHHbIn komnnekc (MTK): onpeneneHne, TEXHOreHHbIE N NPUPOLHbIE KOMMOHEHTHI.
Knaccndgoumkaums nameHéHHbIx reocuctem. YctonymsocTb MTK. Buabl MTK npupoaoobycTtporictsa.
Buapbl MNTK npupogononb3osaHns. OCHOBHblE aTanbl CO34aHUS, (PYHKLUNOHUPOBAHMS U yNpaBneHns
MNTK npuponoobyctpoiictea. MpupoaHas n TexHoreHHas coctasnsitowme MNTK. PyHKLUMOHANbHBbIA
cocTaB TEXHOreHHoro 6noka

naboparopHas pabora (12 yaca(oB)):

TpeboBaHus k Mogensm. TpeboBaHUst K MOAENSIM NPUPOLHbIX, TEXHONPUPOLHbIX N TEX-HOF€HHbIX
npoLeccoB. 3aKOHOMEPHOCTM NMPUPOAHBIX MPOLEC-COB U NX MaTeMaTU4yeckoe onvcaHue.
TexHonoruv n cpencTea MOAENNPOBaHNS.

Tema 5. MporHo3mnpoBaHMe 1 MOHUTOPUHI B NPUPOJ00OYCTPpONCTBE
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

[MporHosuposaHue npoueccos B reocuctemax u MNMTK. Buabl NporHo308, MeTOAbl NPOrHO3UPOBAHMUSI.
MOHUTOPWHT: Lenb, 3aaayn, 06beKkTbl, CBONCTBA, YPoBHU. MoHuTopuHr MTK npuponoobyctpoiicTea.
Vicnonb3oBaHme reouHgOpMaLMOHHbIX TEXHONOMMI B CUCTEME MOHUTOPUHrA.

naboparopHas pabora (9 4aca(oB)):

MoaoenunpoBaHve BnaronepeHoca B noysax 1 rpyHTax. BelBog 0AlHOMEPHOro ypaBHEHWS
nepenBunXxeHns Bnaru B noyse. MatemaTnyeckoe onvcaHne 3aB1UCUMOCTM MMAPOGN3NYECKNX
CBOICTB NOYBbI OT €€ BNaxXHOCTN. MonenmpoBaHue npoaykTUBHOCTY PaCTEHWIA, PN3NYECKOTO
ncnapeHns 1 TpaHcnMpaunu.

Tema 6. NTK npuponoobycTponcTtBa C HOPMaTUBHO-NPABOBbIX U AKOHOMUYECKUX NO3ULLUIA
JIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

HopmaTtneHo-npaBoBas 6a3a npmpoaononb3oBaHms 1 npuponoobyctporictea. OcHosbl OBOC,
9KOJIOrMYECKOol 3KCNepTn3bl 1 ayamTa. SKONOrMYeCKnin KOHCANTUHT. DKONOro-aKOHOMUYECKOoe
obocHoBaHme npoekToB codaaHus MTK.

naboparopHasi pabora (9 4aca(oB)):

OueHka pe3ynbTaTtoB MOOENNPOBaHNA (Ha npuMepe pacyHeTHbIX PEXNMOB OpOI.LIeHVIFI). Cnocobbl
y4yeTa HEOLHOPOOHOCTM CBOMNCTB KOMMOHEHTOB NPUPOLbI

4.3 CTpyKTypa n copepxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camoctositenbHom [TpynoeMKOCTb ;%%%:L:?:;Ezgﬂn
AducumnnnmHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYAOEeHTOB P
Tema 1. Obwue
1.|nonoxeHns 6 10 4 AncKyccus
nprponoobycTpoiicTBa
Tema 2. OcHoBbI TEOPUN
2. CUCTEM 6 11 6 ANcKyccus
Tema 3. ['eocnCTEMHbIN
nooxon B
o NnoaroToBka K
3.|nprponoobycTpoiicTBe. 6 12-14 .—.OJel 32H? au?m 8 npeseHTauus
CBowicTBa KOMMOHEHTOB P
npupoabl
Tema 4. OCHOBHblE
NnonoXxeHnsa o
4.|NPUPOOHO-TEXHOrEHHbIX | 6 15-16 Eo'g';gm:ﬁi; 6 npeseHTauns
KoMnnekcax P
npuponooby-cTpoiicTea
Tema 5.
[MporHosuposaHue n NoAroToBka K
. MOHUTOPWHT B 6 17 npeseHTauum 6 fpeseHTauns
NprpoaoobycTpoiicTBe
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Buabi
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
AducumnnnnHbl pcemecha paboTbl (B wacax) a60ThI
CTYLEHTOB P
Tema 6. INTK
NprpoaoobycTpoiicTBa
c noaroToeka K
. 1
6 HOPMaTMBHO-NPaBOBbIX 6 8 npeseHTaLmmn 6 npeseHTaumns
N 9KOHOMUYECKMX
no3nunmn
NToro 36

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B pamkax gucumnnuubl "MprupoaHO-TEXHOrEHHbIE KOMMEKCHI U OCHOBbI MPUPOA00bycTporicTea"
MPUMEHSIOTCS cneaylowme obpasoBaTenbHble TEXHONOrnK:

1. AyampoBaHune, KOHCMNEKTUPOBAHNE NEPBONCTOYHNKOB.
2. Pa3Butune n 3akpenneHme HaBblKOB CAMOCTOSTENbHOM paboThl
3. YuyebHble 3aaaHusi, MOgennpyrowme npooeccroHanbHyo AeaTeNbHOCTb

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. O6LLMe NONOXeHUs1 NPUPOAO06YCTPONCTBA

ONCKYyCCUS , MPUMEPHbIE BOMPOCHI:

AHTpPOMNOLIEHTPM3M 1 3KonornaM. Cessb NprpoaoobycTpoiicTBa C MPMPOAONONb30BAHNEM W UX
otanyms. MprHumnbl NprpoaoobyctpoiicTBa. Tunbl KIBMEHEHHbIX NaHAWadTOoB.

Tema 2. OCHOBbI TEOPUN CUCTEM

ONCKYyCCUS , MPUMEPHbIe BOMPOCHI:

3HauyeHune Teopun cucteM. CBOCTBA CBOMNCTBA 3€MHbIX NPUPOLHbBIX CUCTEM. CUCTEMHbBIE 3aKOHDI.
MpupoLHble, KBA3UNPUPOLHbIE, apTENPUPOAHbIE CUCTEMBI.

Tema 3. FeocuctemHbIN Noaxon B npuponoobycrponcree. CBOMCTBa KOMMOHEHTOB NPUPOAbI
npeseHTauuns , NpuMepHble BONPOCHI:

YcTon4mBocTb reocucteM. [poBoanMOCTb KOMMOHEHTOB Npupoabl. BapbepHble cBONCTBA
KOMMOHEHTOB NPUPOAbI U NPUPOLHbIX TeNl. EMKOCTHblE CBONCTBA KOMMOHEHTOB NPUPObl 1
NPUPOOHbIX TEN.

Tema 4. OCHOBHbIE MOJNIOXEHUs O NPUPOAHO-TEXHOreHHbIX KOMMJIeKcax
npupoaooby-cTponcrea
npe3eHTtauunsa , npuMepHblie BOMPOCHI:

Knaccundpmkaumnsi MIaMeHEHHbIX reocncTeM. YCNoBHO HEM3MEHEHHbIE, CNabo N3MEHEHHbIE,
CpefHEeN3MeHeHHble U KynbTypHble naHawadTbl. [1pUpoaHO-TEXHOrEHHbIE KOMMEKCHI
NprpPoaoobyCTPONCTBA: PEKYIbTUBMPYEMBIE 3EM/IN; OOYCTPOEHHbIE YENIOBEKOM BOLAHbIE OO BEKTI
(oTperynupoBaHHble peku, rmapoy3asbl HA HUX); 3aWMWILEeHHbIe OT NPUPOLHbIX CTUXWIA 3eMNN (OT
3p03un, NaBOAKOB, PAa3MblBOB, MOATOMNNEHNS, OT CENeil, ONON3HEN); 3eMNN C BOCCO3aHHOM
9KO0NIOrMY4eCcKom NHAPPACTPYKTYPOIA (3eMN C 3aLLMTHBIMU N1IECOMNONIOCAMU, NECOHACAXAEHUAMN);
NPUPOLOOXPaHHbIe 30Hbl. YcTonymeocTb MMTK.

Tema 5. MporHo3mnpoBaHMe 1 MOHUTOPUHI B MPUPOJ000YCTpONCTBE
npeseHTauuns , NpMMepHbIe BOMPOCHI:

Buabl nporHo30B, METOAbI MPOrHO3MPOBAHNS. IKCTPANONALMU, UHTYUTUBHOE NpeackasaHune, MeToq
aHanorui, rmnoTtesa NepBMYHOro ToNYKa, Ka4eCTBEHHbIN ckavyok. MoHuTopuHr MNTK
npuponoobycTtpoiicTea. Micnonb3oBaHne reouHOPMaLMOHHbIX TEXHONOMNIA B CUCTEME MOHMUTOPWHTA.
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Tema 6. NTK npuponoobycTporcTBa C HOPMaTUBHO-NPABOBbIX N 3KOHOMUYECKUX MO3ULLUIA
npeseHTauns , NPUMepPHbIe BONPOCHI:

HopmaTtneHo-npasoBas 6a3a NprMpoaononb3oBaHns 1 NpupoaoobyctpoiicTea. BaxHewme
3akoHo4aTenbHble JOKYMEHTbI. [puHUMNbI NpaBa B cdepe 3KONorumn, Nprpoaononb30BaHms
npuponoobyctpoiicTea. CTaHaapTbl U 3KOornyeckas nonuTuka B obnactn npupoanoobyctponcTea.
OcHosbl OBOC, 3Konorm4yeckomn aKcnepTmabl U ayanta. OKONOrm4eCKnin KOHCanTUHT.
9Konoro-akoHoMm4yeckoe ob6ocHoBaHMe NpoekToB cosaaHms MTK.

Tema . UToroeasi popma KoHTpons

[MprMepHble BONPOCHI K 9K3aMeHy:

1.AHTPOMOLEHTPN3M M SKONOrN3M Kak pOpMbl OTHOLLEHWS YenoBeka K npu-poge.
2. MprpoaoobyCcTPoACTBO: MOHSATNE, OO BEKT 1 LieNb NPMPOA00OYCTPOMCTBA KakK AeSATENbHOCTH.
. CBS13b Npnpono0byCTPONCTBa C NPUPOLAOMNONL30BAHNEM N OT/IMYUS OT HETO.
. MprHUMNbI NprpoaoobycTporicTaa.

. [loHsiITWME cucTembl, MOCTYyNaTbl TEOPUN CUCTEM.

. Obwwue cBoiicTBa CUCTEM.

. CBoncTBa AMHAMNYECKMX CUCTEM.

. YCTOMYNBOCTb U ANHAMUYHOCTb CUCTEM.

9. KoMnoHeHTbl Nnpupoabl 1 reocdepbl

10.lNoHATME reocucTemsl.

11.Me0CNCTEMHBI 1 3KOCMCTEMHbI NOAXOAbl K NPUPOL006YCTPONCTBY.
12.I1poBOANMOCTb KOMMOHEHTOB NPUPOLbI.

13.BapbepHble cBOMCTBA KOMMNOHEHTOB NPUPOAbI.

14.EMKOCTHbIE CBOCTBA KOMMOHEHTOB MPUPOLbI.

15.MoHaTne npuponHo-TexHoreHHoro komnnekca (MTK).

16.CYHOHUMBI TEPMUHA "NPUPOLAHO-TEXHOTEHHbIA KOMMANEKC".
17.Knaccudpukaumns n"3aMeHeHHbIX FeOCUCTEM.

18.Ycrtonumeoctb NTK B cpaBHEHUM C YCTONYMBOCTbLIO FTEOCUCTEM.
19.Buapbl NTK nprnpogononb3osaHns.

20.Bugpl NTK npuponoobycTtpoicTaa.

21.Moacuctembl MNTK npuponoobycTtpoicTaa.

22.NMoHaTtne mogenun, MmooennpoBaHme Kak Hay4Hbl UHCTPYMEHT
23.TpeboBaHns K MOAENSAM B NPUPOO00OYCTPONCTBE.

24 MatemaTtunyeckme mogenu.

25.MogenupoBaHue BnarornepeHoca B NoyYBax N rpyHTax.
26.lMporHo3mpoBaHme 1 NPorHosbl.

27.IporHo3Hble MeNMopaTmBHbIE pacHeTbl.

28.MOHUTOPWHT: LUenb, 3a8a4mn, 06BbEKTbI, CBONCTBA, YPOBHM.
29.MonuTtopuHr NTK nprnponoobyctpoiicTea.
30.HopmaTtumBHO-npaBoBas 6a3a NpupoaoobycTpoicTBa.
31.9konornyeckas aKkcnepTmn3a 1 9KoNorndecknii ayauT.

0N O~ W

7.1. OcHOoBHas nuTeparypa:

1.XaHporvHa E. K. Skonornyeckme ocHoBbl Mpupoaononb3osaHus: YuebHoe nocobue / E.K.
XaHnporuHa, H.A. Nepacumosa, A.B. XaHgoruHa. - 2-e usg. - M.: ®opym: HAL MH®PA-M, 2013. -
160 c. http://znanium.com/bookread.php?book=416064

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

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpaumoHHblii Homep 9483218 ;E’{

3
Crtpanunua 9 us 12. 11! y“

A



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

3.lWnmoea O. C. SkoHoMuMKa npupoaononb3oBaHus: Y4eb. nocobue / O.C. Wumosa, H.K.
Cokonosckuia. - 2-e u3a. - M.: UHOPA-M, 2012. - 362 c.
http://znanium.com/bookread.php?book=325009

7.2. JlononHuTenbHasa nuteparypa:

1 Okonorusa Wwunos., Nropb Anekcangposuy 2012

2 BopoocHabxeHune n nixeHepHas menuopauus MNMetpos, Hukonain CemeHoBuy 2005
3 3emneseneHne n npupogononb3osaHne Cnagkonesues, Ceprenn AHgopeesny 2005
4 NNanpwadptoBeneHne Konbosckuii, EBrenuin KOnncosmny 2007

5 MognenvpoBaHne abrnoTn4ecKmnx NpPoLLeccoB B cucteme Bogocbop-sonoem Konopartbes, Ceprei
Anekceesuy;l"onocos, Ceprein Imutnpesnd;3sepes, nbs Cepreesny 2010

7.3. UHTepHeT-pecypcChbl:
Hay4Ho-npakTtunyeckuii XxypHan - http://www.msuee.ru/index.php?module=pages&id=369

OcHOBbI NPYPOA0O6YCTPONCTBA -
http://gendocs.ru/v6217/%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B8_-_ %D0%BE%D1%81Y

OcHoBbI NPUPOA00BYCTPOACTBA U 3aLWMUTLI OKPYXatowwel cpebl -
http://ekologyprom.ru/osnovy-prirodoobustrojstva-i-zashhity-okruzhayushhej-sredy.html

Cnosapwu 1 aHumknoneamn Akagemuk - http://dic.academic.ru/dic.nsf/ruwiki/1397231

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

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnamnHbl "MprMpoaHO-TEXHOreHHbIE KOMMEKChI M OCHOBbI NpUpPoaoobycTpoiicTea”
npennonaraeT NCMNONb30BaHME CNELyIOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopust
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepPAelicChl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYeBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEepHET. KomMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

1. JIeKUMOHHbIE 3aHATUSA:

a. KOMMNEKT SNEeKTPOHHbIX NMpe3eHTauunm,

b. ayomTopms, ocHaleHHas Npe3eHTaLMOHHON TEXHNKO (MPOEKTOP, 3KpaH, KOMMbOTEP/HOYTOYK).
2. lNpakTnyeckne 3aHATUSA:

a. PyKOBOACTBA K BbINONHEHMWIO NPaKTUYeCcKux pabot

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no

HanpaeneHuto 20.03.02 "MprpoanoobycTpoincTBO 1 BOLOMNONb30BaHNE" U MPOOUIIIO NMOAFOTOBKM
MprpoaoobycTPoCTBO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 9483218 5AE
CrtpaHnua 11 n3 12. 111 yHlf[

S OEMALIGH



Mporpamma aucumnnuHbl "MpUPOLHO-TEXHOrEHHbIE KOMIMIEKChI U OCHOBbI Npupoaocobyctpoiictaa”; 20.03.02 MprpoaoobycTpoicTeo 1
BOOOMONb30BaHNE; OOLEHT, K.H. (goueHT) MNanarywkuHa O.B.

ABTOpP(bI):

ManarywkuHa O.B.

" 201 __r.
PeueH3eHT(bl):
3amanetauHos P.U.

" 201 __r.

PeructpaumnoHHbii Homep 9483218 5AE
Crtpannua 12 n3 12. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



