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Mporpammy ovcumnnuHbl paspabotan(a)(n) aoueHT, K.H. HukutuH O.B. kadbeapa npuknanHoi
aKonoruum otaeneHme akonorum , olnova@mail.ru ; Slkosnesa A.B. ; 3amectutenb gmpektopa no
obpaszoBartenbHoin aestensHocTn Skosnesa O.. Oupektopat VIHCTUTYT aKonorum u
npupogononb3osaHus , Olga.Yakovleva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

hopMMpoBaHME Y CTYAEHTOB NPELACTABNEHMIA O KOHLENUMSX, NPUHUMNAX opraHM3aunm n
PYHKLIMOHMPOBAHWUSI COBPEMEHHBIX CUCTEM MOHUTOPUHIa Kak KOMMIEKCHbBIX MHOPOPMAaLMOHHBIX
CUCTEM, 3aTparmBatoLLMX BCE CNOXHbIE B3aMOCBSI3M 1 BCE KOMMOHEHTLI OKPY>XatowWel cpeabl;

- O3HaKoOMJieHne C MeTogaMm OLEHKN COCTOAHNA NPUPOLOHbIX N aHTPOMOreHHOo MOJJ,VICDI/ILI,I/IpOBaHHbIX
39KOCUCTEM, METOOAMU OLIEHKN N NPOrHo3a ypOBHeVI 3arpsaA3HeHns KOMNOHEHTOB I'IpVIpOJJ,HOVI cpenbl,

- NMONyYeHNe HaBblKOB OLIEHKM COCTOSIHUS PACTUTENbHOCTU 1 XMBOTHbIX MO MOPGOMETPUYECKIM
NpU3Hakam nopaxeHus, a Takxe abnoTMyeckrx KOMMNOHEHTOB OKpYXatoLeid cpeabl N0 XUMUYECKUM,
PU3MKO-XMMUYECKMM U BUONOTMYECKUM NOKA3ATENSIM;

- pa3BuUTUE CNOCOOHOCTM NPUMEHSTD NOMYYEHHbIE 3HAHNS A8 pa3paboTkm NporpaMM MOHUTOPUHIa
PasnNYHOro YPOBHS.

2. MecTO AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 52.10B.3 ObwenpodeccrmoHanbHblit" OCHOBHOW
obpasosaTtenbHol nporpammbl 120700.62 3emMneyCcTpoicTBO 1 KagacTpbl M OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

[Lns 0OCBOEHWNSI AAHHOW OAMCLMNINHBI HEOOXOANUMbI 3HAHUS, NMOMYYEeHHbIE 00yYaWMMMNCA Ha MIaAWKNX
Kypcax no eCTeCTBEHHOHAY4YHbIM AMCLMNINHAM, B HACTHOCTM, MO 3KONOrK, NOYBOBEAEHUIO.
Obyyatowmecs [ONXHbI UMeTb 0bwWme NpeacTaBneHNs 0 PYHKLUNOHNUPOBAHNM S3KOCUCTEM,
aHTPOMOreHHOM BO3AENCTBMM HA OKPYXatoLyto cpeny, NyTsax U MEXaHW3Max MUrpauum n
TpaHcopMaLMmn TOKCUKAHTOB, YCOBUSIX, CMIOCODCTBYIOWMX NX aKKYMYSLUN.

C Lpyrovi CTOPOHbI, Kypc OKONOrMYeCKnii MOHUTOPUHT ByaeT None3eH Npu U3y4eHumn Takmnx
npogeccroHanbHbIX AUCUMMINH Kak MOHUTOPUHI 3eMenb No AaHHbIM AUCTaHLMOHHOMO
30HAOMpoBaHMa 3emnu, Kagactp HeABMXMMOCTA N MOHUTOPHT 3eMeNb, 3eMenbHbI KaaacTp u
MOHMTOPUHTI 3eMenb, DKOHOMMYECKas OLeHKa yuwepba okpyxarowei cpene. 3HaHUs, NONyYeHHbIE B
npoLecce ero N3y4eHns, MoryT okasaTbCs Nofe3HbIMU TakXe Npu NPoXoXAeHum
nponssBoAcTBeHHon npakTmuku n HAPC.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNNNHBI (QOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

PacwudcpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-1 Bnanetb KynbTypow MbllWNeHUS, CNOCOBHOCTBIO K 0600LeHNIO,
(0BLeKkynbTypHbIE aHanuay, BOCNpUSATUIO, CMCTEMaTn3aLmm nHgopmaLumu,
KOMNeTeHLmm) MOCTaHOBKE Lenn 1 BbIOOPY NyTel ee [OCTUXEHUS;
OK-4 CMOCOBHOCTbIO HAXOANTb OPraHN3aLUMOHHO-yMNPaBIeHYeckme
(0bLekynbTypHbIE pELEeHNS B HECTAHOAPTHBIX CUTyaUnsX U TOTOBHOCTbIO HECTY 3a
KOMNeTeHLmm) HUX OTBETCTBEHHOCTb;
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
CNOCOBHOCTBLIO UCMONb30BATh OCHOBHbLIE MONOXEHWS 1 METOAbI
counanbHbIX, 'YMaHUTAPHbIX 1 9KOHOMUYECKNX HayK npu
OK-9 pelleHnn coumanbHbIX U NPOdIEeCCUOHaNbHbIX 3a4ay,
(0BLweKkynbTypHbIE CNOCOBHOCTBLIO aHANM3NPOBaTb COLMANBHO 3HAYUMbIE
KOMMeTeHuunn) npobnembl 1 NPOLECCHI, OPUEHTUPOBATLCS B 6A30BbIX
NONOXEHNSAX 9KOHOMUYECKON TEOPMU, OCOOEHHOCTSX PIHOYHOM
9KOHOMMUKMU;
CMNOCOBHOCTBIO NMPUMEHSITb 3HaHUS 06 OCHOBaX paLMOHaNbHOro
AK-1 MCNONb30BaHNS 3EMENbHbIX PECYPCOB, CUCTEMHbIX NoKa3aTensx
MOBbIWEHNS KTUBHOCTW UCI
(MpodeccroHanbHbie o} e 3qv)me ocC CvOﬂbSOBaHI/ISI 3eMernb,
KOMMETEHLIN) 9KONOrMYeCcKOn N SKOHOMUYECKON 9KCNEePTU3bl MPOrpaMm, CXem
N NPOEKTOB COLMAaNbHO-9KOHOMUYECKOr0 Pa3BnUTmA
Tepputopuu;
MNK-4 CNOCOBHOCTBLIO UCMOMNb30BaTh 3HAHUE NMPUHLMUMOB yNPaBneHns
(npodheccunoHanbHble 3eMefibHbIMU pecypcaMun, He4BUXUMOCTbIO, KaaacTpPOBbIMA 1
KoMMeTeHuunn) 3EeMNIeyCTPOUTENBHBIMK paboTamu;
CMOCOBHOCTBIO MCMOJb30BaTh 3HAHNE METOANK Pa3paboTku
MK-6 NPOEKTHbIX, NPEANPOEKTHbIX 1N MPOrHO3HbIX MaTePUanos
(LOKYMEHTOB) MO MCMONb30BAHMIO U OXPaHe 3eMENbHbIX
n NOHanNbHbI
(KO%?_I(JleOTeg:W?Mf" © PEecypcoB 1 06BEKTOB HELBUMXUMOCTMH,
TEXHUKO-3KOHOMUNYECKOMY 0OOCHOBAHMIO BapUaHTOB NMPOEKTHbIX
peLeHnn.
MK-15 CNOCOBHOCTBLIO UCMONb30BAaTh 3HAHNE COBPEMEHHbBIX METOANK U
(MpoCpecCroHanbHbIe TEXHONOIMA MOHUTOPUHIA 3EMENb U He,quﬂ(mmomw
KOMMeTeHuunn) P ’
MK-19 CMOCOBHOCTBIO M FOTOBHOCTBIO K MPOBEAEHUIO
(MpocpeccmonantHbie aKcnepuMeHTanbHbIX I/ICCJ'Ie,EI.OBaHI/IIDVI
KOMMeTeHuunn) P '

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

0 CUCTEeME 3KONOrMYEeCKOro MOHUTOPWHIA, €€ OCHOBHbIX MOACUCTEMAX, UX CTPYKTYpPeE, NMpUHUMNIax
opraHusaumun n peanusaunm, OpueHTUPOBaTbLCS B CYLECTBYIOWMX NPOorpamMmax n Metonax
reopun3nyeckoro, G1ONOrM4eCKOro U aKOI0rM4eCKOro MOHUTOPWHIa, 3HaTb 0COBEHHOCTH
PYHKLIMOHMPOBAHUNS 3KOCUCTEM, XapakTep NPOLECCOB NepeHoca TOKCUYECKUX BEWECTB Mo
TPOOUYECKMM LIEMSIM U COMpeaenbHbIM Cpenam; OCHOBHbIE MOKasaTenn COCTOSIHMSA, METObl OLEHKM
M NPOrHO3a COCTOSIHWNS (Ka4ecTBa) OKpyXatowen cpenbl M yMeTb MCMONb30BaTh MX B MPAKTUYECKOMN
LEesTEeNbHOCTY;

2. DONTXEH yMeTb:

BblOMpaTb KOHTPONMPYEMbIE MOKa3aTenu, MyHKTbl U METOAbI MOHUTOPUHIa, paspabaTbiBaTbh
nporpaMMbl MOHUTOPUHIa

3. OONXEeH BnageTb:

HaBblKaMW OLEHKM COCTOSIHMS (Ka4ecTBa) abUOTUYECKMX KOMMOHEHTOB OKpYXatollei cpebl, a
TakXe pacTUTENbHOCTU 1 XUBOTHBIX MO MOPCPOMETPUYECKMM NPU3HAKAM MOPaXeHsl; HaBblKamu
pacyeTa KOMMNEKCHbIX XapakTePUCTMK 3arpsi3HEHUS], a TaKXe 9KONOrM4Yeckux NHOEKCOB
canpobHoCTH, BUOOBOro pa3Hoobpasns u cxoAcTea.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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NPUMEHATb NoNny4YeHHble 3HaHUA, YMEeHUA N HaBblK B I'IpOCpGCCI/IOH&ﬂbHOVI OeATeNbHOCTU

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpynoeMKoCTb AMCLUMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMINHBI 3a4€T B 7 CEMecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u comepxaHue ayouTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henens UX TPYA0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')v;lr%';“b'/ Cemectp cemecTpa (B yacax) KOHTponsi
Nekumu MpakTuyeckmellaboparopHbie
3aHATUA pa60TbI
MalLlH
Tema 1. KoHuenuusa AOMAIIHEE
3anaHve
1. |[MOHUTOPUHra 7 1 2 2 0 -
9 YCTHbIN ONpocC
oKpy>Xatolen cpenpbl
Tema 2. JoMallHee
["eodomamnyeckuin 3apjaHue
. [MOHUTOpPUHT: 7 2 1 2 0 YCTHbIA ONpoC
TeXHU4eckmne cpencrea TecTupoBaHue
n Metoabl
nomatuiHee
3anaHve
3. ;-SBT c?c?iﬁ eM OH':)IM_(T)OB%V;LF xa 7 2-5 4 4 0 YCTHbI OnpocC
P y TecTupoBaHue
nomauHee
3ajaHve
4. MOHUTOPUHI o
4. Ig:: XHocOTHu)(()gon 7 4-9 5 6 0 YCTHbI Onpoc
P TecTupoBaHue
. THbIV Oon
5 Tema 5. MOHUTOPUHT v 210 3 5 0 yC onpoc
nnmTocgoepbl 1 NOYBbI
Tema 6. MobanbHas npe3eHTauus
cucTeMa MOHUTOPUHra KOHTpONbHas
: - 7 -11 1 4 0
6 oKpy>xatoulein cpeapl 8 paboTta
(TCMOC)
Tema 7. buonornyeckun
MOHWTOPWHT: 0bwwune
NPUHLMMbI N NOHATUS. v 12 > YCTHbI ONpocC
£ TeopeTnyeckmne OCHOBbI 0 0
OVOMOHNTOPUHra
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|
Tema 8. Yuer
npoLLeccoB Murpaumm un oT4yer
TpaHcoopmaumm JomauiHee
8. TOKCWKaHTOB B / 13 2 2 0 3apaHue
nporpammax
OGVOMOHMTOPUHra
Tema 9.
MonekynsipHO-KNeTO4HbIH oTyeT
9. |1 opraHM3mMeHHbI 7 14 2 4 0
YPOBEHb
OVOMOHNTOPUHIa
Tema 10. KOHTpONbHas
OKOCUCTEMHbIV YPOBEHb pabota
10. OVOMOHMTOPUHra / 15 2 4 0 oT4yet
11 Tema 11. [Nogroroska Kk v 16 0 0 0 YCTHbI ONpOC
‘(3aveTty
Tema . Ntorosas v 0 0 0 3auer
doopMa KOHTpoOns
Ntoro 24 30 0

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. KoHuUenumMsa MOHUTOPUHra OKpyXatoLlen cpeabl
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Skonormyeckunii MOHUTOpUHr. Oblwme NPUHLMNBI U NoHATKA. Llenwn, 3apayn, cxema MOHUTOPUHra.
Ob61bekTbl HabnaeHun. Knaccudpmkaums cucteM n NnoacucTeM MOHMTOpPWHra. Beibop npnopunTeTos.
OpraHusaumns rocyaapctseHHom cuctemol MoHuTopuHra B Poccun. O CHK EgunHas
rocynapcTBeHHas cuctema akonormyeckoro MoHutopunra (EFC3oM), uenwn, 3apayn, pacnpeneneHuve
NMOMHOMOYUIA.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

CeMmuHap Ha TeMy: CUCTEMbl MOHUTOPUHIA 1 UX peanu3aumns B Poccun.

Tema 2. N'eopn3nyeCcKMn MOHUTOPUHT: TEXHUYECKUE cpencTBa n MmetToabl
NeKuunoHHoe 3aHsitne (1 yaca(os)):

TexHuyeckue cpeacTsa v MeTodbl MOHUTOPUHra. KOHTaKTHbIE 1 HECKOHTaKTHbIE N3MEPEHMSI.
MeToabl aHanu3a 3arpsiaHeHnst 06 EKTOB OKpyXKatolert cpenbl. ABTOMaTU3NPOBaHHbIE CUCTEMDI
KOHTPOMS OKpyXatollein cpedbl. JMUCTaHUMOHHbIE METOAbI NOMyYeHUs nHdopMmauun. Metoabl
06paboTkM NoNy4eHHOW MHpopMaLMK: cTaTUCTMYEeCKMe, rpadomnyeckme, Kaptorpaduyeckume.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CeMuHap Ha Temy: MeToabl onpeneneHns 3arpsiHsIoWmX BeWeCTs 1 nokasaTenei 3arpssHeHns
06bEeKTOB OKpyXatollel cpelbl.

Tema 3. MoHUTOPUHI aTMOCCPEepHOro Bo3ayxa
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):
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MOHUTOPWHI aTMOCHPepHOro Bo3ayxa. VICTOYHMKN 3arpsa3HeHns atMocdepHOro Bo3ayxa.
3arpssHsiolwme BelwecTsa U nokasarenu kayectsa. HopmmposaHue ka4ecTea aTMOCEPHOro
Bo3ayxa. KomnnekcHble nokasarenu 3arpsa3HeHns: napameTp qOOHOBOro 3arpsa3HeHNs, UHOEKChI
3arpsasHeHusa atmocepsbl, nokasaresnbs [MuHurnHa. BnuaHue aspoanHamMmyeckmnx pakTopos Ha
paccenBaHue 3arpsasHuTenen. BnusaHue Meteoponornyeckmnx qpakTopoB: HanpasneHne n CKopocTb
BeTpa. OnacHas CKOpOCTb BETPa A5 BbICOKUX N HAUSKUX UCTOYHMKOB. TemnepartypHas
cTpatudmkaums atMocaepbl, MHBepcuun. BoicoTa cnost nepemewmsaHms. HebnaronpusitHole
mMeTeoycnosus. [loTeHuman 3arpsasHeHns atmocdepsl. BnnsHmne penbeda MECTHOCTU N FOPOLCKOMN
3aCTpOiKM Ha paccemBaHme npumeceii. OpraHmadaums HabnooeHni 3a YPOBHEM 3arpsi3HeHNs
aTMocqoepbl. KOHTpOsb 3arpsa3HeHns atMocpepbl B 30HaX BO3MOXHOIO UHTEHCMBHOIO
Bo3dfencteng. OnpeneneHve NPUOPUTETHOrO CNMCKa BELECTB, Noanexatmx KoHTponto. Nporpamma
CTaUMOHapPHbIX, MaPLWPYTHbIX U NoadaKenbHbIX HabnoaeHWA. MPOrHo3 ypoBHS 3arpsi3HEHUS
aTMocdoepHoro so3ayxa. MeTtonbl onepaTtyMBHOroO NPOrHO3MPOBAaHUS: NMPOrHO3 YPOBHS 3arpsi3HEHS
BO34yxa OT OTAENbHbIX UCTOYHUKOB (MporHo3 HMY), nporHo3 ypoBHS 3arps3HeHns Bo3ayxa rno
ropoay B LenoM. Beibop npeanktopos. MNporHocTnyeckme Cxembl, MPOrHOCTUYECKUE NpaBuna.
KocBeHHbI MOHUTOPUHT atMocdoepbl. MOHUTOPUHT aTMOCHPepHbIX BbinaneHui. x ponb B
BbISIBNEHUN NCTOYHMKOB BbIOPOCOB TSXENbIX METANNIOB B aTMOCHEPY.

npakTnyeckoe 3aHsitne (4 4aca(os)):

CeMuHap 1 peweHue 3agay Ha Temy: PaccenBaHune 3arpsa3HSaoWmnX BeWecTs B atMocaepe.
CeMuHap 1 peweHune 3agad Ha Temy: OpraHn3aumns MOHUTOPUHIA U OLEHKa KayecTea
aTMOCCEpPHOro Bo3ayxa B 30HaX MHTEHCUBHOro Bo3aencTtems. MmmtaumoHHble urpbl: "AHKOC" 1
"Boanoyx".

Tema 4. MOHUTOPUHI NOBEPXHOCTHbIX BOA,

JIeKLMOHHOe 3aHsiTue (5 Yaca(oB)):

MOHUTOPUHI MOBEPXHOCTHbBIX MPECHbIX BOA. VICTOYHMKM U BUAbI aHTPOMOreHHOro 3arpsa3HeHuns
rugpocepbl. Knaccndurkauns sarpsasHeHuin. lNokasatenn kadyectsa BO4: opraHonenTnyeckme
CBOWCTBA BOLbI, (PU3NKO-XUMUYECKME NOKasartenm COCTOSHUS, nokasaTenm MakpoOKOMMNOHEHTHOIO
MUHepanbHOro cocTaea, nokasaTenu coaepXaHus opraHnyeckux BewecTs. PenpeseHTaTnsHbIe U
nMMuTUpYyowme nokasarenu. HopmmposaHue kadectsa NnpupogHblX Bo4. [1peaenbHo-gonycTumble
KOHLEHTPaUUnN XMMUYECKNX BELWECTB B BOLOEMAX XO3AACTBEHHO-ObITOBOrO 1 PbiBOX03SNCTBEHHOIO
Ha3HavyeHus. MeTtoabl oueHku kadecTsa BoA. OueHka no uHamsmuayanbHbIM nokasarensam. Metogpl
KOMMNEKCHOW OLLEHKM kavecTBa BoA. Knaccmgukaumm BoaHbIX 06bekToB. PopManv3oBaHHble
pacyeTHble nokasartenu kadectsa Bof. OpraHn3auns CMCTeMbl MOHUTOPUHIA NOBEPXHOCTHbIX BOA.
MNpoBeLeHne PeKOrHOCLMPOBOYHbIX HAONOAEHNIA: BLIDOP CTBOPOB HAGMIOAEHWIA, CPOKOB 1
onpenensieMbix 3arpsasHsoWmx BewecTs. [NpoBeneHe cucTtemMaTmyeckux HabnoaeHni.
CraumoHapHble uccnegosaHms Ha cetn T'CH. HabnoneHns no nporpamme cneumnannavpoBaHHoOM
ceTu NyHKToB HabntogeHns. ObpaboTka pe3ynbTatoB HabnoaeHuin. OnepaTmBHoe
NPOrHo3npoBaHne 3arpsa3HeHHOCTN pek. CpaBHEHWE CTENeHn 3arpsa3HeHHOCTH pek. AHanus
pe3ynbTaTtoB HabNAeHUA NO NPorpamMMe CneuManM3npoBaHHoOR cetT. MOHUTOPUHT MOpE 1
okeaHa. OCHOBHble UCTOYHUKW 3arpsa3HeHns MyrpoBOro okeaHa. 3arpssHsiowme BewecTsa n nx
BNNSIHUE Ha Mopckue aKocucTtemsbl. Llenu n 3apayn moHntopuHra Muposoro okeaHa. Coctaenstowme
KOMMAEKCHOro 9K0I0rM4eCcKoro MOHUTOPUHIa okeaHa: qou3nyYeckunin, reoXMMmM4eckKnin n
6ronornyecknii MOHUTOPWHT. Beperosbie 1 CyoBble CTaHUMM HabnoaeHWiA. VIx kaTeropnpoBaHme.
Mporpamma HabnoaeHWn 3a KA4eCTBOM MOPCKUX BOA, NMEPUOAMNYHOCTb HabnoaeHni. MporHoa
cocTosiHua MrnpoBoro okeaHa.

npaktnyeckoe 3aHsitne (6 4aca(os)):

CeMuHap 1 pelweHue 3agay Ha Temy: [lokasaTtenn MakpoOKOMMOHEHTHOIO MMHEepasnbHOro coctasa
Bod. CeMuHap v peweHne 3anady Ha temy:lNokasaTtenn conepXxaHus opraHM4eckmnx BeLecTs.
CeMuHap v peweHune 3agad Ha Temy: OpraHnsaums MOHUTOPVHIa Ha BOOHbIX 0ObekTax 1 oLeHka
kayecTBa BoA. VimntaumoHHas obyyarowas nrpa "Peka”.

Tema 5. MoOHUTOpPUHr nuToCccpepbl U NOYBHI

JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

KETPOHHBH
B_EPCHTET
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"ocynapCTBEHHbIA MOHUTOPWUHI FE0NOrMYeckoi cpeapl: uenb 1 3agadn. O6bekTHbIN, oKaNbHbI,
PErnoHanbHbIA 1 oeaepanbHblil YPOBHN opraHmM3aumnm n 0606weHns nHgpopmaumnn. MprHUmnbl
opraHu3aummn rmaporeonormMyeckoro MOHNTopuHra. HabnioaatenbHble CKBaXWUHbI U MONUTOHbI.
OnopHas ceTb HabnoaeHWiA: 3aaa4mn, obcneayemble rMAPOreonornyeckme 06bekTbl,
NepuoaMYHOCTb M NporpamMMa rmaporeoAMHaMmnYeckmx 1 rmaporeoXnMmnyYeckmx HabnoaeHui.
CneuvanuanpoBaHHas ceTb HabntoAeHWUiA: OCHOBHble 3a4a4n. OBBbEKTHbI N TEPPUTOPUANbHbINA
MOHMTOPUHT. OCOBEHHOCTUN MMAPOreonorM4eckoro MOHUTOPMHIa Ha y4acTkax BoAo3abopos.
MpocTpaHCTBEHHAs! CTPYKTypa PacronoXeHust HabntoaatenbHbIX CKBaXMH, PEXUM HabnoAeHNIA.
OcobeHHOCT 06paboTKy pesdynbTaToB rMOPOreosiortM4eckoro MOHUTOPUHIra. MOHUTOPUHT 3eMenb,
noys, pactutenbHocTn. CoaepxaHne MOHMTOpUHra 3emenb. HabnoneHns 3a nedonsiumeri noys,
OBPaxHoOI 3po3neit, nerpagaumein nacToul, N3MeHeHNSIMI, BbiI3BaHHbIMU OTAENbHBIMUA BUAAMM
npoun3eoacTB. [N0YBEHHO-XMMUYECKUI MOHUTOPWHT. [pruopuTeTHble 3arpsasHsoLLMe BEleCTBa.
Knaccbl onacHocTu. HopMrnpoBaHue coaepXaHus 3arpsasHsowmx BeWecTs B NoYBax.
KoHTponupyemble nokasaTeny COCTOSHUS MOYB NMPY NMOYBEHHO-XMIMUYECKOM MOHUTOPUHTE.
KomnnekcHbI nokasaTenb 3arps3HeHms noys. Kareropum sarpsasHeHns noys. OpraHusauns
MOYBEHHOrO MOHUTOPWHIa Ha NOKaNbHOM U PEerMoHanbHOM ypoBHSIX. MeToabl oTbopa NoYBEHHbIX
npob npu KOHTPONE 0BLEro 1 NOKaNbHOro 3arps3HeHns NoYe. B3anMocBsa3b MECTONONOXEHMS
KMtOYeBbIX MNIOWAN0K C UCTOYHUKAMM 3arpsa3HeHmns nNoys Ha PEeKOrHOCLIMPOBOYHOM 3Tane
obcnenosaHus. MNpyrHUKMN BbIBOpa KNHOYEBbLIX NIOWAL0K NPW AeTanbHOM 06cnenoBaHNM MOYB.
OcobeHHOCTN HabnaeHNI 3a 3arpsi3HeHNEM NOYB NECTULMAAMU, TSXENBIMU METaNIamMm,
HedoTenpoaykTamu.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CemuHap v peweHue 3agad Ha TeMy: OpraHm3auusi HabnooeHWA N oLeHKa Ka4ecTsa NoYB Npu
MOYBEHHO-XMMNYECKOM MOHUTOPUHTE.

Tema 6. FnobanbHas cuctema MOHUTOPUHra okpyxatowen cpeabl (FTCMOC)
neKkuunoHHoe 3aHsitne (1 yaca(os)):

MnobanbHas cmctemMa MOHUTOpPUHIa okpyxatouwei cpenpl (CCMOC). Llenwn, 3apgayn, HanpaeneHus
nesitenbHoctn. OpraHnsaumns KOMNNEKCHOro oOHOBOro MOHUTOPUHIa Ha 6ase BrnocoepHbIX
3anosefHWKOB. [1porpamMma ruapomMeTeoponornieckmx, PU3NKO-XMMMYECKNX N3MEPEHNIA 1
HabntooeHuin 3a cocTosHmeM 6roTbl. HabnoneHns 3a OoHOBbLIM 3arpsa3HeHnem atmocgepsbl (Cetb
BATMOH): 6a3oBble, pervoHanbHble, KOHTUHEHTaNbHbIE CTaHUMK HabntoaeHWin. MOHUTOPUHT
030HOCHepbl. MOHUTOPUHT KNMMaTa 1 NapHUKOBbIX ra3oB. Knotckuii npotokon. MoHUTOPUHN
61ONOrMYeCKNX PECYPCOB MOPEW N OkeaHOB. MOHUTOPUHI TpaHCrpaHNy-HOro nepeHoca
3arpsasHaowmx sewects (EMEIN).

npaktnyeckoe 3aHsitne (4 4aca(os)):

Kpyrnblii cTon ¢ npeseHTaumnsiMvM 04HON N3 CaMOCTOSATENbHO N3Y4YEeHHbIX CUCTEM MOHUTOPUHTA.
KoHTponbHas paboTa.

Tema 7. BUonormyeckum MOHUTOPUHTI: OOLLME NPUHLMIMBI U NOHATUSA. TeopeTuyeckme OCHOBbI
6MOMOHUTOPUHra

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MecTto 61Monormyeckoro MoOHUTOpMHra B FnobanbHoO CUCTEME MOHMTOPMHIA OKPYXatowe cpenbl
B 3KONIOrMYECKOM MOHUTOpUHre. Knaccudpumkaumsa nporpamMm 61Monormyeckoro MOHUTOPUHra.
PervoHanbHbIi, HauMoHanbHbIA, rnobanbHbli BUOMOHUTOPUHT. [1pobnembl 1 3aKa4n POHOBOMO
6UOMOHMTOPWHIa. YPOBHN BUOMOHMTOPMHIA U YPOBHM OpraHM3auunn XmBeoro. buoxmmmyeckni,
reHeTN4YeCcKnii, OU3NONOrNYECKUNA, OPraHN3MEHHbIV, NOMYNSLMNOHHbIA YPOBHN BMOMOHUTOPWHTA.
MonyyeHne nHpopmaumm B GUOMOHMTOPVIHIE, HAbNMOAEHNE, 3KCNEPUMEHT. KOHTaKTHbIE 1
OVCTaHUMOHHbIE MeTOoAbl BOMOHMTOPKWHra. BronHaukaums n 6uotectupoBaHme. MNoHATUS cTpecca,
TONEPaHTHOCTb XMBbIX OPraHN3MOB K BHELWWHWUM CTPECCOBbLIM ddakTopam.

Tema 8. YueT npoL,eccoB MArpauum u TpaHcdopMaLMm TOKCUKaHTOB B Mporpammax
6MOMOHUTOPUHra

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

PerncrpaumnoHHbli Homep 25615 DAEKTPOHHEH
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Murpaums n TpaHcopMaLms 3arps3HAIOWMX BEWECTB. DKOTOKCUKAHTbI, KCEHOOUOTUKMN.
lMepcucteHTHbIE BelwecTBa. HakonneHne TOKCMKaHTOB B XUBbIX OpraHu3max. buomarHmndpukauus,
O6UoKOHUEHTPUPOBaHMe. BroHakonneHne (bnoakkyMynsiums), aKonorndeckas MarHuepukaums
(6uoyMHOXeHune). JleTanbHbIi CUHTE3. HakonneHne TOKCMKaHTOB B XXUBbIX OpraHmMamax
(BuomarHmndomkauus) n nx nepegada no Tpogomyeckmm uensiMm. OcobeHHOCTN BO3OENCTBUSA TAXENbIX
meTtannoB. OToaneHHble NOCNEACTBUNS 3arpa3HEHNS OKpyXatowen cpenbl. KaHueporeHbl.
MOHUTOPWHI KaHLLEPOreHHOro, TePaToreHHoro, MytareHHoro agoekToB. TecT Jiimca.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MpakTtudyeckasn pabota: OnpeneneHns TOKCUYHOCTA BOAbI C NMOMOLLbIO TIOMUHECLIEHTHOTO
b6akTepuanbHoro tecta "9konom".

Tema 9. MonekynsipHO-KN€TOYHbIA U OpraHU3MeHHbIA YPOBEHb OUOMOHUTOPUHra
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

BrnoxumMmnyecknin MOHUTOPUHI TOKCUKAHTOB. MeToabl N3y4eHnss 0OTOCUHTETUYECKON aKTUBHOCTN.
MOHUTOPWHI 3arps3HeHns atMmocdepbl ANOKCMOOM cepbl. JncTaHUMOHHAA HAMKauuns
pacTuTenbHOCTU. BoceHcopbl B KOHTPOE OKpyXatowen cpeabl. Vicnonb3oBaHue
MUKPOOPraHnM3MoB. PecnnpaTopHbli TECT TOKCUYHOCTM CTOYHbBIX BOA, C MOMOLLbIO OPraHn3mMoB
aKTMBHOrO una. icnonb3oBaHne CBETAWMXCS MUKPOOPraHM3MOB B KOHTPOIE TOKCUYHOCTM 06 beKTOB
okpyxarouen cpenbl (TeCT-cuctema SKonoM). lNprMeHeHne 04HOKNETOYHbBIX BOAOPOCNER Ans
KOHTPONS COCTOSHUS MPUPOAHbIX BOLOEMOB N OYMLLEHHbBIX CTOYHBIX BOA. BruonHankauns
3arpsa3HeHns atMocepbl HA OCHOBE MXOB U NUIIANHNKOB. JInxeHoMHAeKauuns 3arpsasHeHns Bo3ayxa
ANoKcnaom cepbl. MOHUTOPMHI BOLHOM Cpefbl C MOMOLLbIO MHOMOKNETOYHbIX OPraHN3MOB.
BroTecTpoBaHmne ¢ NOMOLbIO akBapUyMHbIX pblb, HadoHWUA. BMoTexHoNornYecknii KOHTPONb
CTOYHbIX BO MO NokasaTensiM AblXxaHus 1 CepaevyHon AesTenbHOCTM TecT-06bekToB. MHankaums
COCTOSIHUS BOAHbIX BOLOEMOB C MOMOLLbIO BbICWEN BOAHOW paCcTUTENbHOCTU

npaktnyeckoe 3aHsitne (4 4aca(os)):

MpakTnyeckas pabota: buotecTnpoBaHue Ha NHAY30PUSIX U PaKoobPa3HbIX.

Tema 10. 3KOCUCTEMHbIN YPOBEHb OBUOMOHUTOPUHIa

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

KomnnekcHble nporpammbl 610N0rn4eckoro MOHUTOPUHra NPUPOAHbLIX TEPPUTOPUIA. AHaNn3
BO3PACTHOW 1 NOMOBOW CTPYKTYPbl NONYNAUUIA, NPOOYKUNOHHO-0ECTPYKLUNOHHbBIX NPOLLECCOB,
CTPYKTYpPbl BOMUHAHTHbIX BUAOB. /IHAMKaUMOHHAs 3HAYMMOCTb nokasaTenbHbix BuaoB. OueHka
CTEeneHun 3arps3HeHNs No nokasartenbHbIM opraHnamam. CanpobHocTb. Cructema
KonbButua-MapccoHa n ee mogudpukaumm. Belumcnenme cpenHein canpobHocTy buoueHosa. Metoq
MaHTtne-bykka. PacwunpeHne cuctembl Konbeutua-MapccoHa. Knaccugukaums BuooB-uHANKaTOPOB
No xapakTepy ux nutaHns. Micnonb3oBaHne B Ka4eCcTBe BUONHANKATOPOB KPYMHbIX TAKCOHOB.
OueHka BMOoBoro pasHoobpasus. Hoekcbl cxoacTtea HaceneHuns. @opmynbl Xakkapa, CepeHceHa,
lWeHHoHa. OueHKa CTeneHn 3arpsa3HeHns No nokasaTtefbHbIM OpraHM3mam 1 no BUAOBOMY
pa3Hoobpasumio. Cuctembl bekka n buka, Byameuncca.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MpakTnyeckas pabota: OueHka 3arpsa3HeHns Bogoema no nHaekcy canpobHoctn MNaHtne n Byka B
moaudpukaumm Cnapgedeka. OueHka 3arpsa3HeHns Bogoema no buotmyeckomy nHaekcy Byomsucca.

Tema 11. NoaroTtoBka K 3ayety

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Pasnen Cemectp| [1EA€N9 | camocTosTenbHOM (TpynoeMKoCTb ;&%ﬁ:;;?:;gzg;
OucumnnuHbl Plcemectpa pabortbl (B vacax) a6oTbl
CTyAEeHTOB P
noaroTtoBka
aomalHero 1 JomallHee
1 Tema 1. KoHuenuus . 1 3a0aHns B S 3apaHue
- [MOHMTOPUHIA cucteme Moodle
OKpy>Xatolien cpebl
PervncTpaunoHHbliii Homep 25615 AN AL R
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
NOAroToBKa K
YCTHOMY onpocy
noarotoBka
OOMallHero
3agaHuns no
3anofIHEeHMIO
6a3bl METO00B U 1,5
MEeToanK
onpeneneHuns
3arpssHSOWMNX
Tema 2. BeleCTB B
["eodpuanyeckni noaroToBka K
2. [MOHNTOPWHT: 7 2  |recTnpoBaHuio
TeXHM4Yeckune cpencrsa Mo NepBbiM ABYM
n MeToapl Temam

CamocToatensHoe
N3y4eHNe TEMbI:
"NHcTpymeHTanbHble
MeTonbl 5
MOHUTOPWUHra";
MOBTOPEHune
TEOPETNYECKOro
mare

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

1,5 YCTHbI Onpoc

JoMallHee
3agaHune

0,5 TectTuposaHve

YCTHbI ONpoC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 25615 5AE
CrpaHwnua 10 n3 20. 111 yHlf[

S OEMALIGH



Mporpamma omcumnnamHbl "9konormyeckmin MoHNTopuHr"; 120700.62 3emneycTpoincTBO 1 KagacTpsbl; 4OUEHT, K.H. HukutuH O.B. , kosnesa
A.B. , 3samectutenb aupekTtopa no obpasosatensHol aestensHocTy Akosnesa O.I.

Buabl
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
noaAroToBKa
JomatuHero
3afaHunsa(pelleHuns
3aga4y Ha Temy: 1 noMallHee
"PacceunsaHue 3apaHve
3arpsasHSoWmNX
BELeCTB B
aTMocdoepe)
noaroToeka K
ceMunHapy Ha
Temy:
"OpraHusauus
MOHUTOPUHIa 1,5 YCTHbI ONpocC
oLleHKa KayecTBa
atMocepHoro
BO34yXxa B 30H

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

U

NoAroToBKa K
CeMuHapy Ha
TeMy

7 2-5 |'"PacceuBaHve
3arpasHsAoLWNX 1,5 YCTHbI OnpocC
BELeCcTB B
aTmocdepe”
(nekumna+nutepatypa);
ca

NoAroToBka K
TECTUPOBAHWUIO
no pasgeny 1
"MOHNTOPUHI
aTMocdpepHoro
BO3Oyxa"

PeweHwne 3apnay
Ha Temy:
"OpraHusauus
MOHUTOPWHra n nposepka Ha
OLEeHKa kayecTsa 1 NpakTN4eCKOM
aTtMocgpepHoro 3aHATUN
BO34yxa B 30Hax
NHTEH

3 Tema 3. MoHUTOPUHT
" [aTMOCpepHOro Bo3ayxa

TeCcTMpoBaHue

KETPOHHBH
B_EPCHTET
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Buabi

Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

BbIMNONHEHUE
aomMauHero
3a0aHuns.
peweHne 3ana-
Ha TeMy:
"MNokasarenu
MaKpPOKOMMOHEHTHOro
MUHepanbHOro
cocC

BbINOSIHEHNE
JomatHero
3apaHuns:
peleHne 3anay nposepka Ha
Ha TeMy 1 NpPakTU4eCcKoMm
"Mokasatenu 3aHATUN
cofepXxaHus
OpraHn4yeckmx
BewecTs"

NOLroToBKa K
CEMVHapy Ha
TEMy:
"OpraHunsaums
MOHWTOPWHra Ha 5
BOAHbIX

Tema 4. MOHUTOPUHT obbekTax u

" [NOBEPXHOCTHBIX BOL OLleHKa KayecTBa
sBoa". C

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

1 JomMallHee
3adaHune

YCTHbI OnpocC

NOAroTOBKA K
ceMunHapy Ha
Temy:
"Mokasartenu .
MaKpPOKOMIMOHEHTHOr o 1,5 YCTHBIV ONPOC
MUHepanbHOro
coctasa Bog"
(camoctogTen

NOAroToBKa K
TECTUPOBAHWUIO
no pasneny 1
"MoHUTOPUHT
MOBEPXHOCTHbIX
Bog"

noaroToBka K
YCTHOMY Onpocy
Ha TeMmy :
"MokazaTtenu
copepxaHus
opraHnyeckumx
BeulecTs"”
(camocTosTENBHOE

5 Tema 5. MOHUTOPUHT NoAroToBKa K
" |InuTocdbepbl 1 NOYBHI YCTHOMY Orpocy

TeCTUpOBaHue

6nuu-onpoc Ha
1,5 NpakTN4YeCcKom
3aHATUM

2 YCTHbI OnNpocC

KETPOHHBH
B_EPCHTET
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Buabl
N Paspen Cemect Henens | camocTtositensHon [TpynoOeMKOCTb) g‘:ﬂ%’::;';?:;g:gs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYL,EHTOB P
noaroToBka K
Tema 6. MobanbHas KoﬂTpoanom 4 KOHTpONbHas
6. [cMCTEMa MOHMTOPUHra - 811 |pabote pabota
" |lokpyxatouwen cpenbl MOArOTOBKA K
CMOC 4
( ) Npe3eHTaLMM npe3eHTaums
Tema 7. buonornyeckun
MOHMWTOPWHT: obwwwne
NPUHLMMbI N NOHATUS. noaroToBka K o
7. 7
TeopeTnyeckmne OCHOBbI 12 YCTHOMY Onpocy 3 yCTHBI ofpoc
OVOMOHMTOPUHra
8 TpaHcgopmauum v 13 |samanms 3ajaHve
" |TOKCUKaHTOB B
nporpammax nogoroToBka K o oTyeT
HMOMOHUTOPUHIa oTyeTy
Tema 9.
MonekynspHO-KNeTOYHbIN
9. |1 OpraHN3MeHHbIN 7 14 g?fgSTOBKa K 4 oTyet
YPOBEHb y
OVOMOHMTOPUHIa
noaroToBka K
Tema 10. KgﬂTSO}(?IbH?)VI > KOHTPONbHas
OKOCUCTEMHbIN YPOBEHb 6 paboTta
10. 7 15 |pabote
OVOMOHMTOPUHra T ———
oTuety 2 oTyet
Tema 11. lNogroroska K noAroToBKa K o
11. 7 1 THbIN on
3avery 6 ycrHomy onpocy 8 yCTHBI ONpoc
Ntoro 58

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yUYeHus

B npouecce naydyeHns gucumnianHbl UICNOMb3yTCA Kak TPaaNUNOHHbIE (NeKuus, NpakTuiyeckoe
3aHaTMe, ceMmnHap, nabopartopHas paboTta), Tak U akTUBHbIE (POPMbI NMPOBEAEHMS 3aHATUIA. Jlekumn
COMPOBOXOAKTCS KOMMbIOTEPHbLIMU NPE3EHTaUNAaMM, HAa NPaKTUYECKNX 3aHATUSAX PELLaloTCS
NPaKTMKOOPUEHTUPOBAHHbIE 3afa4u. B kypce ncnonb3aytoTcs UMUTALMOHHBIE 0byYatowme
nporpammbl "AHKOC", "Bosagyx", "Boaa". lNpakTnyeckne 3aHATUS BKAKOYAIOT 3N1EMEHTHI
nccnenoBaTtenbckoit paboThbl.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KoHuenuuss MOHUTOPUHra okpyxatollen cpenbl
JoMallHee 3afaHune , npuMepHble BONpPOCHI:

3afaHune 3akni4aeTcs B pacCMOTPEHNM CaTOB OPraHM3aLmi, 3aHUMAIOLWNXCS MOHUTOPUHIOM
3arpasHeHns oKpyxaroluein cpeibl UMM MOHUTOPVHIOM MPUPOLHbIX PECYPCOB ANns (DOPMUPOBAHMS
npencTasneHunin o pacnpeneneHnn yHKUnn MoHuTopuHra B cucteme 'CH.

YCTHbI ONPOC , NPYMEPHbIe BOMPOCHI:
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Mpumepbl Bonpocos: 1. Knaccudumkaumnsa cnctem MoHnTopuHra no Viapasnio v ['epacumosy 2.
TepputopuanbHbIi MPUHLMN KNacCugukaumm CUCTEM MOHUTOPYIHIA N ero posib B OpraHmnsauunm
MOHMTOPUHra 3. OKONOrMYECKNA MOHUTOPVHT B MPOMPECCUOHANBHOM 1 BbITOBOM CMbICHE 4.
YcTaHoBNEeHWe NpuopuTeToB NpU opraHu3aunun MOHUTOPUHra (rpynnosas 3agada) 5. MoHUTopuHr
3arpsa3HEeHUs 1 MOHUTOPUHT NPUPOLHbIX pecypcoB 6. OpraHm3aums HaunmoHanbHOM CUCTEMBI
MOHUTOpPUHra 7. [lyTn COBEpLEHCTBOBAHUSA CUCTEM MOHUTOPUHIa (aHann3 nuTteparypbl 1
COBCTBEHHbIE NPEaNIOXEHNS)

Tema 2. N'eohnanyeckun MOHUTOPUHI: TEXHUYECKUE cpencTsa U metoabl
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

3afaHuve 3aK/lyaeTcs B CAMOCTOSATENIbHOM U3YYEeHUM METOL0B U METOAMK OnpeaeneHns
3arpA3HSOWMX BEWecTs 1 3anonHeHnn 6asbl MeTonoB 1 metoamk B Moodle.

TeCcTMpoBaHue , MPUMepPHbIE BOMPOCHI:

Mpumepbl TECTOBbLIX BONPOCOB Mo Teme: 1.Kakune 13 npuBeaeHHbIX HUXE ANCTAHLMOHHbBIX METOA0B
cnenyeT OTHECTM K aKTMBHbIM, a Kakue K naccrmeHbiM? Pagmonokaumns AspodotocbemMka B
VK-gunanasoHe JlazepHoe 30HOMpoBaHue atMocdepsl 2. CogepxaHue Kakmx BewWwecTs B BOLAE U
aTMOCEPHbIX 0OCaakax MOXHO ONpPenensTb METOAOM KOHAYKTOMeTpumn? BoibepuTe oanH OTBET: a.
MeTannoBs b. oTaenbHbIA NOHOB ¢. 0blee coneconepxanve 3.KprBble 06eCNe4eHHOCTM NO3BONSAIOT
yCTaHOBUTb: Bbibepute 0aMH OTBET: a. HANMYME LIMKNMYHOCTM B XO4€ TOrO UM UHOMO anemMeHTa b.
cpenHee 3HaYeHne nokasaTens C. BEPOSTHOCTb NOSBNEHMS COObITUSA

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Knaccudprkauns MeTonos HabnooeHiA 3a COCTOSSHUEM OKpYyXatowel cpeab
2. IHCTpyMeHTanbHble METObI MHIPEAMEHTHOrO MOHMTOPUHra 3. YTo Takoe ANCTaHUMOHHbIE
MeToabl? VX npenmyliecTBa Hag KOHTakTHbIMK 4. Kakme 3a4a4n MOHUTOPUHIa aTMOCHIEpD,
NPUPOLHbIX BOA M NMOYB M PACTUTENBHOCTM MOTYT pewarb AMCTaHUUOHHbIE MeToabl? 5. YTo cobol
NPeacTaBnsoT aBTOMATNYECKME CTAHUMM 1 NOCTbI? 6. YTO Takoe aKCTPEeHHas, onepatmBHas v
peXunmMHas nHpopmaumns? 7. Kakme MeTonbl MCNONb3yTCs Ans 06paboTtkm n 0606weHns
nHgpopmaumn? 8. Buabl owmnbok namepeHuns n cnocobbl 6opbbbl C HUMK.

Tema 3. MoHUTOPUHI aTMOChEepHOro Bo3ayxa
IOMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

[MpumepHble 3ana4n: B HaceneHHOM nyHkTe nmeeTcs 3 UCTOYHUKA 3arpsa3HeHns atMmocoepsl
NPVYMEPHO OMHAKOBOW MOLHOCTM, BbibpachiBaoWwmx B atMocepy AMoKcua cepbl. [1Ba n3 Hux ?
BbiCOKME To4yeyHble: A) h =37m, D =2,0 M, wo =9,2m/c; B) h=20m,D =1,5Mm, wo =10 m/c, tFBC =
320C; B) TpeTtbst Tpyba nMeeT BLICOTY 2 M 1 pacnofioXeHa Ha Kpblwe 34aHus Boicoton 20 m, D = 2,5
M, wo = 7,9 m/c. Kakoii 3 nctoyHmkoB bonee onaceH C TOYKN 3PEHNS 3arpsi3BHEHUSI MPU3EMHOrO CNos
aTMOCOPEepPHOro Bo3ayxa OMOKCUOOM Cepbl NPy CKOPOCTK BeTpa 1,5 M/C 1 TeMmnepaType Bo3ayxa
180C?

npoBepka Ha NPakTU4YECKOM 3aHATUMN , MPUMEPHbBIE BOMPOCHI:

[MpumepHble 3anayn: PaccynTainTte KOMNAEKCHbIA MHAEKC 3arpsA3HEeHns atMocdepbl No Cneayowmm
naHHbIM: MOK, Mr/ky6.m, Knacc onacHOCTW, KOHLEHTpaUWs BewecTBa B BO3ayxe, Mr/kyb.m.
[MprBOOSATCS YNCNEHHbIE 3HAYeHUs ans 7-8 BewecTs. OnpenennTe, KakoOMy YPOBHIO 3arps3HEHNS
aTMocdpepbl cooTBeTcTBYET nonyydeHHbln KU3A: A) Huxe cpeaHero, KU3A < 5, B) cpenHuin
5<KN3A<8, B) Bbiwe cpenHero, KN3A>8.

TecTtnpoBaHune , npmMMepHbIe BOMpPOCHI:

[MpuMmepbl TecTOBbIX BONPOCOoB no Teme: 1. Kakne 3arpssHutenm atMocgepbl He OTHOCATCS K
kputepuanbHbiM? A) NOx, B) CO2, B) SO2, I') CO, L) taxenble metannsl, E) yrnesogoponsl, X)
B3BELLEHHbIE YacTumubl, 3) necTuunapbl, M) dootoxmmmyeckmne okcnaaHTbl. 2. VIMNakTHbIA MOHUTOPUHT
3arpssHeHns aTMocepsbl - aTo: A) HabnoaeHMS 3a POHOBbLIM 3arps3HEHNEM aTMocdepsl, B)
HabnooeHns 3a TpaHCrpaHMYHbLIM NEPEHOCOM 3arpA3HAWNX BewecTs, B) HabnoaeHns 3a
3arps3HeHMeM ropoackoro Bo3ayxa, ) HabnoaeHns 3a coctosHneM ctpartocdepsl. 3. B npobe
aTMoCepHOro Bo3ayxa, 0TobpaHHO B TedeHne 20 MUHYT, onpeneneHa KoHUEeHTpaumsa ouokcmaa
cepbl SO2, coctasmewas 0,35 mnx-1. MNOKM.p.= 0,5 mr/mM3. OnpenenuTe, BO CKOMbKO pa3 NpPeBbIWEHO
3HaveHne MNOK grnokcuaa cepbl B atMmocpepHom Bo3ayxe. A) B 1,5 pasa, b) B 2 pasa, B) B 2,5 pasa,
N B 3 pasa, 1) B 5 pas. 4. Kakow npubop ncrnonb3yetcsa ans otbopa npob atMmocepHoro Bosayxa:
A) anekTponbinecoc, b) axekTop, B) acnupaTtop, I') Bosoyxoayska.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:
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Mpumepbl Bonpocos: 1. OCHOBHas Lenb 1 NPUHLKMbI UMNAKTHOrO MOHUTOPUHIa atMocdoepsl. 2.
Kakwne kateropumn nocToB opraHn3yoTcs ons HabnioaeHns 3a Ka4eCTBOM aTMOCCEPHOrO BO3ayxa B
ropopax? 3. [MocTbl ONOPHbLIE 1 HEOMOPHbIE: PAa3NNYKS B pasMeLleHn U Nporpamme HabnoaeHwii. 4.
KoHTponupyemble nokasaTenu Ha CTauMoHapHbIX U MappyTHbIX nocTax. 5. MNporpamma
noadoakenbHbIX HabnoeHun (4Tto, rae, koraa). 6. Kak onpenenstot nepeyeHb BEWeCTs,
noanexatimx KOHTPOMO B BO34yxe ropoLoB (rpadouyeckunii 1 pacHeTHbI MeToabl)? 7. KoMnnekcHble
nHaekcbl 3arpsasHeHns atmocgoepbl: KU3A1, KU3A2, KU3A ¢ y4eToM knacca onacHOCTW.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

[Mpumepbl BONpocos: 1. Knaccudumkaunm NCTOYHUKOB 3arpsa3HeEHNs aTMocdoepsbl 1 NX porb B
opraHu3auun MoHUTopuHra. 2. OCHOBHblEe MOACUCTEMbI MOHUTOPWHIA aTMOCCEPHOrO BO3ayxa. 3.
Kak BnnsoT Ha paccevBaHne npuMecein 0T UICTOYHUKOB aspoanHaMmmyeckme doaktopsbl. 4. HYto Takoe
adhdpekTUBHas BbicoTa TPyObl (BbICOTA 9KBUBANEHTHOMO MCTOYHMKA) 1 OT Yero OHa 3aBUCUT?
Cnocobbl pacyeTa. 5. Kak BAMsieT BbICOTHbIN FpadneHT TeMnepaTtypbl B HAXHER atMocdpepe Ha
paccevBaHne NpuMecer 0T BbICOKNX N HU3KMX UCTOYHMKOB? Kakas cTpatudgomkaumsa asngsercs
Hanbonee HebnaronpusitTHON? 6. Pr3nyeckuii CMbICH NOTeHLMana 3arpsisHeHs aTMocdepbl U
cnocob ero pacyerta.

Tema 4. MOHUTOPUHI NOBEPXHOCTHbIX BOA,
6n1L-0NPOC Ha MPaKTUYECKOM 3aHSATUM , NPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Kak onpenenstoT obwumii opraHnyeckunin yrnepon? 2. Yto xapaktepusyor
nokasaTenu OKUCNAemMocTu npupoaHoi Boapl? 3. Kak onpenenstot 6uoxnmmnyeckoe notpebnexHve
kucnopoga (blK)? 4. Kakune cooTHoWweHUs Mexay nokasarensmm cogepXaHns opraHn4yeckmnx
BELWeCTB UCMNONb3YITCS O/15 XapakTepuUcTUKM NPUPOLbl OPraHN4yecKoro 3arpa3HeHns?

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

MpumMepHble 3apa4yn: YuntbiBas B3aMMOCBA3b NnokasaTtenen MMHepanbHOro coctasa Bog, OLEHUTb
HaOEeXHOCTb NPeaCcTaBNEHHbIX HUXE pe3ynbTaToB aHanmaa peyHon soabl: Ca2+ 35.8 mr/n; SO42 120
mr/n; Mg2+ 24.8 mr/n; Cl 46.1 mr/n; Na+ 23 mr/n; Cyx.octatok 320 mr/n; K+ 7.8 mr/n; Obwas
xecTkocTb 3,8 mr-ake/n; HCO3- 73.2 mr/n; KapboHatHast XecTkocTb 1,2 Mr-aks/n.

NpoBepKa Ha NPaKTUYECKOM 3aHATUM , MPUMEPHbIE BOMPOCHI:

[MpuMepHble 3agayun: B nyHkTe A, pacnonoXeHHOM B BEPXHEM TEYEHUU PEKU, B PEKY NPON3BOANTCS
cbpOC CTOYHbIX BOA, COAEPXALLMX OpraHMyeckne Belwectsa. [ocne NonHOro CMeWweHns CTO4HbIX U
peyHbix Bog BIK B peyHo Boge CTaHOBUTCS paBHbIM 5 Mr/n. MOXHO v MCNONb30BaTb PEYHYO BOOY
Kak MCTOYHUK MMTbEBOrO BOAOCHAOXEHMS B NyHKTE B, pacnonoXeHHOM HIXe NO TEYEHNIO PEKU Ha
paccTtosHun S = 244 kM OT nyHKTa A, ecnn ckopocTb TedeHns pekum V = 0.2 m/c, Hopmatus BINK aons
nuTbesoro sogononb3osaHunsa 3 MrO/n, koHcTaHTa ckopocTn BIK k1 = 0.04cyT-1. Npoueccamm
NHBIMU, YEM BMOXMMMNYECKOE OKMCNEHNE MOXHO NpeHebpeyb.

TecTnposaHune , npmMMepHblie BOMpOChI:

MpumMepbl TeCTOBLIX BONPOCOB no Teme: 1.06wecaHnTapHblii NPU3Hak BPeLHOCTW XapakTepuayeTt
a)BMsIHVME BPELHbIX BELWECTB Ha KAYECTBO BOAbI, MCNOMb3YEMOI AN MMTbEBbIX Lenel, 6)BnmsHue
BPEeLHbIX BELWECTB HA MPOLECChl eCTECTBEHHOrO0 CaMOO4MLLEHMS BOLOEMA, B)BINSHME BPEL4HbIX
BELLECTB Ha BHELWHMIA B1A Bogoema. 2.CocTas 1 CBOMCTBA BOAbl BOAHbIX 0O BEKTOB
PblIOOX03ACTBEHHOIO BOLOMONb30BaHNS AOMKHbI COOTBETCTBOBATL HOPMaM: a) B 1 KM Bbllle NyHKTa
BOZOMNONb30BaHus, 6) He panee 4em B 500 M HUXE MecTa BbiNycka CTOYHbIX BOA, B) B 500 M Bbilwe
MecTa BblNycka CTOYHbIX BoA. 3.B Boae Bofjoema obHapyXeHbl cnemytowme 3arpasHsiowmne
BewecTea: Hutpatbl B KoHUeHTpauun 15 mr/n, MOKp-x =40 mr/n, JIMNB
caHuTapHo-ToKcukonormnydeckuin; Cynbcatbl B KOHUeHTpauun 85 mr/n, NMAOKp-x =100 mr/n, JIMNB
caHuTapHbiin; Xeneso B KoHueHTpauun 0,03 mr/n, NOKp-x = 0,1 mr/n, JINB TOKCMKONOrM4yeckunis;
HedptenponoykTtbl B koHUeHTpaumn 0,01 mr/n, NMOKp-x = 0,05 mr/n, JINB pbi6oxo3sicTBEHHbIR. MoxeT
NV OaHHbIA BoJoeM ObiTb MCMONb30BaH B pblboX03ainCcTBEHHBIX Lensx? A) Het B) [a B)
OrpaHu4yeHHo

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:
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Mpumepbl Bonpocos: 1. KakoBbl 3aa4m pekorHOCLMPOBOYHbIX HabntoAeHUiA 3a Ka4eCTBOM
MOBEPXHOCTHbIX MPecHbIX Boa? 2. Kak BnusieT kateropus nocta HabnioaeHwin Ha BOAHOM 06bekTe Ha
nporpammy MoHuTopuHra? 3. Kakue ctBopbl cnefyet opraHn3oBath Asis HabnoaeHni 3a Ka4ecTBOM
BOLbl B peKe B 30HE BNUSHWS BbiMyCKa CTOYHbIX BOL KPYMHOIO NPOMbIWAEHHOro Npeanpuatns? 4.
KakoBbl OCHOBHbIE 3a4a4¥ MOHUTOPWUHIra, OPraHM3yemMoro rno cneunans3npoBaHHON NporpamMme
cucTeMaTUYecknx HabnoaeHUn Ha BoaHbIX 06bekTax? 5. OxapakTepunayiiTe MeToabl KOMMIEKCHOWA
OLIeHKW KayecTsa BOJ.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MpumMepbl Bonpocos: 1.4To Takoe MUHepannaauusi BoAbl U kakoBbl criocobbl ee onpenenexHmsa? 2. Yto
Takoe noporosoe 4ncno no 3anaxy? 3. Kakne snapl XectkocTn BoAbl Bbl 3HaeTe, kak BanseT
XECTKOCTb Ha TOKCMYECKOE OEeNCTBUE 3arpsasHsaowmnx sewects? 4. Kakne Metoabl B3aNMHON yBA3KM
pe3ynbTaToB UCMONb3YIOTCA AN KOHTPONS Ka4yecTBa BbIMNOMHEHUS aHANn30B8?

Tema 5. MoHUTOPUHIr nuTOoCdbepbl U NOYBbLI
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MpumepHble Bonpochkl: NMponsseanTe rmrmeHNYeckyro OLEHKY: Kakon N3 Tpex NccnenoBaHHbIX
06pa3uoB Noysbl Hanbonee onacHo 3arpsa3HeH Metannammn? €1: CyrMMHOK COOEPXNT Meab -
BELWeCTBO 2 Kfacca onacHoCTU, KpaTHOCTb npesbliweHns MNAOK = 2. €2: cyrnmMHOK conepXuT kagMmnui -
BewWecTBo 1 knacca onacHocTu, KpaTtHocTb npesblweHns MNOK = 2. €3: necyaHas no4ysa cooepxuT
KaAMWUI - BewecTBo 1 knacca onacHocTH, KpaTtHOCTb npesblweHmns MNOK = 2.

Tema 6. Fnob6anbHas cucteMa MOHMTOPUHIa okpyxatowen cpenbl (FTCMOC)
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

MpumepHble BONpoChl K KOHTPONbHOM paboTe: 1.MNo kakum JTTB HopMmpytoTCS 3arpssHstowmne
BeleCcTBa B MOYBE, NPUPOLHbLIX BOAAX M aTMOCHEPHOM Bo3ayxe? 2. Nepeduncnute obwme YepTbl 1
pasnnyns B NPUHLMNAX PacronoXeHns NyHKTOB HabntoaeHns (CTBOPOB) NPy opraHM3aumnm
MOHUTOPWHIa BOOHbIX 00 bekTOB 1 No4yB. 3. Kak BbIOMpaloTcst NPUOPUTETHDBIE 3arpa3Hstowwme
BELWeCcTBa Npu opraHn3aunmn MMNakTHOrO MOHUTOPKMHra atMocdepHoro Bo3ayxa? 4. CpaBHuTe
MEeTOObl OLEHKM KayecTBa BOA W NOYB, UCMOMb3YyEMblE B MOHUTOPUHIE 3arpsa3HEHUS.
npeseHTauus , NpMMepHble BOMPOCHI:

MpumepHble Tembl Npe3eHTaumii: 1. MoHUTOPUHI 030HOCEpPbI 2. MOHUTOPUHI CHEXHOrO NokpoBa 3.
[ManeoMoHUTOPUHT 4. MOHUTOPUHT (KOHTPOSIb) UCTOYHUKOB 3arpsisHEHNS aTMOCepHOro sosayxa 5.
MOHWTOPUHF (KOHTPO/b) MCTOYHUKOB 3arpA3HEHNS NPUPOOHbLIX BOL 6. DKOMOHUTOPUHT OkeaHa 7.
MOHUTOPUHI 3K30reHHbIX reonornyeckmx npoueccos 8. MOHUTOPUHT MUHEPANTbHO-CbIPbEBbIX
pecypcos

Tema 7. Buonornyeckmim MOHUTOPUHT: 06LLME NPUHLMMBI U NOHATUSA. TeopeTuyeckue OCHOBbI
6MOMOHUTOPUHra

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

MpumMepbl BONPOCcoB: bronornyecknii MOHUTOPUHT - 06Was XxapakTepucTka 1 OCHOBHbIE 3a4ayl.
MecTo 61ONOrM4ecKoro MOHUTOPUHIa B rnobanbHOM MOHUTOPVHIE OKPYXatowwel cpeapbl.
Knaccudgomkaums nporpamm 61Monornyeckoro MOHUTOPUHIa B COOTBETCTBUM C Mepapxmen
opraHu3aummn X1Boi Matepuun.

Tema 8. YueT npoL.eccoB MUrpaLum 1 TpaHcopMaL,Mm TOKCUKaHTOB B Nporpammax
6MOMOHUTOPUHra

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

Monrotoska nomalHero 3agaHus B cucteme Moodle Ha TeMmy: "MeToabl TOKCMKOMETPUN B
O61OMOHNTOPUHre. PacyeT cpenHeathhekTUBHON 003bl TOKCMKAHTOB", NMpeanaratoTcs HECKONbKO
rpynn TOKCUKAHTOB (HEOpraHn4yeckune sabl, TaXenblie Metanibl, NecTULnObl).

OTYeT , NPUMEpPHbIe BOMPOCHI:
3awmTa oT4yeTa No nNpakTnyeckon pabore.

Tema 9. MonekynsipHO-KN1€TOYHbIA U OpraHU3MeHHbIA YPOBEHb OUOMOHUTOPUHIa
OTYeT , NPUMepPHbIe BOMPOCHI:

3awmTa oT4yeTa no npakTnyeckoi pabore.

Tema 10. 9kocUCTEMHBIN YPOBEHb OBUOMOHUTOPUHra

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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MpuMepbl 6UNETOB Ha KOHTPONbHYO paboTy: bunet 1 1. Tsxenble MeTan/bl, HEOAHO3HAYHOCTb
TepMuHonoruun, HebnaronpusaTHole nocneacTens. 2. JletanbHblii cnHTe3. KceHobuoTukn. JletanbHolii
CUHTE3 HUTpatoB. bunet 2 1. TecT Smca. 2. BromHarkaums NPecHOBOL4HbIX 3KocucTeM. bunet 3 1.
XvMu4yeckue npouecchl, onpenensolne cogepxaHme TOKCMYeCKoro BelecTsa B OTAENbHbIX
KOMMOHEHTax aKocucTeMbl. 2. brotectupoBaHmne Ha pakoobpasHbix. bunet 4 1. MNpouecchl
6ronorm4eckoro HakonneHuns yctoinumebix 3B. Broakkymynsaumnsi u BMOKOHLEHTPMPOBaHKE. 2.
BronHavkaums 3arpsisHeHUs Ha3eMHbIX aKocucTeM. PacTutenbHble 6OMHANKATOPDI.

OTYeT , NPUMepPHbIEe BOMPOCHI:
3awmTa oT4yeTa no npakTnyeckoi pabore.
Tema 11. Noaroroeka K 3a4eTy

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
Bonpocbl No npornaeHHbIM TEMaM.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
MpuMepbl 9k3aMeHaLMOHHbIX BUNETOoB:
Buner 1

1. Bronornyeckmin MOHMTOPUHS - 06LWas XxapakTepucTmka 1 OCHOBHble 3aaayn. MecTto
610NOrM4ecKoro MOHUTOPUHra B rnobanbHOM MOHUTOPVHIE OKPYXatolwel cpeabl.

2. OnepaTtrBHOE NPOrHO3MPOBaHNE 3arPSA3HEHHOCTU PEK.

bunert 2

1. MNoHATME, 3a8a4m, CXemMa MOHUTOPUHTa.

2. letanbHbiii cMHTE3. KCEHOONOTUKN. JIeTanbHbIA CUHTE3 HUTPATOB.

Bunet 3

1. OueHka cTeneHn onacHOCTM 3arpsi3HEHMS NMOYB.

2. TonepaHTHOCTb XMBbIX OPraHN3MOB, UCMOMNb30BaHNe AN BUOMHAMKALNN.

7.1. OcHoBHas nuTeparypa:

1.Kopones, Bnagumnp AnekcaHoposud. MOHUTOPUHI reonornyeckumx, MMTOTEXHUYECKUX U
9KOJIOr0-reonorMyeckmnx CUCTeM : yuebHoe nocobue ons CTyaeHTOB YHUBEPCUTETOB, 0DyYatoWwmxcs no
HanpasneHnio 020300 'eonorus / B. A. Kopones ; nog pea. B. T. Tpodgwumosa ; Mock. roc. yH-T um.
M. B. JlomoHocoBa, ["'eon. pak. ? Mocksa : KLY, 2007 .? 415, [4] c.

2.OK0NOrn4yeckunin MOHUTOPUHT nNpoLecca BMonornYeckon OUUCTKM CTOYHBIX BOA U OLLEHKA WX
BO3OENCTBUS HA NPUPOAHbIE BOAOEMDI : y4ebHOe nocobue K oblwemy Kypcy "OKonornieckuii
MOHUTOPUHI" / ToC. obpa3oBart. yupexaeHune Boicw. Nnpodd. obpasosanHns "KasaH. roc. yH-1", Pak.
reorpacomm n akonoruu ; [cocT. K.6.H., gou. H. 0. CtenaHosa, 4.6.H., npod. C. tO. CenmaHosckas,
O. B. HukntnH] .? Kasanb : [KITY], 2007 .? 142, [1] c.

3.TpudboHoBa, TatbsHa AHaTonbeBHa. [MpuknagHas akonorus : y4eb. nocobre ons CTyneHTOB BY30B,
oby4vatowmxcs no akon. cned. / T. A. TpudpoHosa, H. B. CenneaHosa, H. B. MuweHko .? Mocksa :
Axag. MNpoekT : Tpaguuusa, 2005 .? 381, [1] c.

4.BrMonornyeckmnin KOHTPONb OKpyXatowwer cpenbl : bruonHankauus n bmotecTnposaHme : y4ebHoe
nocobve onsg CTyAEHTOB BbICWNX y4EOHbIX 3aBeAeHUA, 0OyYaoWNXCS NO HANPaBNEHMIO NOATOTOBKM
"Buonorna" n 6uonornyeckmnm cneumanoHoctam / [O.N. Menexosa n ap.] ; nog pea. O.MN. Menexosoi
n E.N. Capanynbueson .? 2-e n3g., ucnp. ? Mockea : Akagemus, 2008 .? 287, [1] c.

5.9k0norn4eckmii MOHUTOPUHT : y4yeb.-MeToa. nocobre ans npenogasaTene, CTyoeHToB, yyawmxcs /
[AwunxmuHa T.4., KaHntop IM.4., Bacunbesa A.H. n gp.] ; noa pen. T.4. AwnxmnHon .? [3-e nag., ucnp.
n gon.] .? Mockea ; Kupos : Akag. MpoekT : KoHctaHTa, 2006 .7 412, [3] c.

6.9Konorn4eckunin MOHUTOPUHI atMocapepsbl: YyebHoe nocobue / N.0. TuxoHoBa, B.B. Tapacos, H.E.
KpyunHuHa. - M.: ®opym: HUL NHdpa-M, 2013. -
136.http://znanium.com/bookread.php?book=327080
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7.9KONOrm4eckunin MOHUTOPUHI BOAHbIX 06 bekToB: Y4ebHoe nocobue / N.O. TuxoHosa, H.E.
KpyduHuHa, A.B. Oecsaros. - M.: ®opym: HAL NHgopa-M, 2012. - 152 c.
http://znanium.com/bookread.php?book=326721

8.lWesuosa H.C. CtaHpnapTbl kayecTBa okpyxatowei cpenbl: YuebHoe nocobue / H.C. Lesuoea,
tO.J1. Wesuos, H.J1. Bauykosa; Nog pen. npodp. M.I. Acoseesa - M.: HALU MH®PA-M, 2014. - 156 c.
http://znanium.com/bookread.php?book=436434

9.0mutpeHko B.T., CoTHnkoBa E.B., YepHses A. B. 9konornyeckuii MOHUTOPUHT TEXHOCEPDI. -
CI6.: NaHb, 2014. - 368c. http://e.lanbook.com/books/element.php?pl1_id=4043

7.2. lononHutenbHasa nuteparypa:

1.Jlente B. OnpeneneHve opraHNY4eckmx 3arpsa3HeHNn NMTbEBbIX, MPUPOLHbIX U CTOYHbIX BOS4 / B.
Nente.?M.: Xummusa, 1975.7199c.

2.9K0ONOrn4yeckunii MOHUTOPWHT : nabopatopHblii npakTukym / [M. A. Mawkesny n gp.] ; Penep.
areHTCTBO Mo obpasoBaHuto, Noc. obpasosar. yypexaeHue Boicw. Npod. obpasosaHus "C.-lMNeTepb.
roc. ropHbii MH-T uM. . B. NnexaHoBa (TexH. yH-T), AMepuk. dooHa. nccnen. un passutus REC-015 .?
CaHkT-letepbypr : [CaHkT-[eTepbyprcknii rocyfapCTBEHHbIV FOPHbIA MHCTUTYT (TEXHWUYECKUIA
yHuBepcuteT)], 2009 .7 117, [1] c.

3.AnkuH, PeHat HypuxaHoBMY. SKONOrnM4eckmini MOHUTOPUHT B SHEPreTuke : y4edb. nocobue no kypcy
"Okonormsa" : ona cTyoeHToB BY30B, 00yyatowmxcs no cnew. 100500 - "TennoBble anekTp. ctaHUmMn"
HanpaeneHuns 650800 - "TennoaHepretmka" / P. H. AnkuH, A. IN. Wnbiukos ; M-Bo obpasoBaHms Poc.
®depepaunn, KasaH. roc. aHeprer. yH-T .? KasaHb : [KI'3Y], 2004 .? 80 c.

4. Moty30Ba, "anmHa BacvnbeBHa.OKONOrn4eckKnii MOHUTOPWHT MOYB : Y4EOHWK ONs CTYAEHTOB
BbICLUMX y4eOHbIX 3aBeaeHniA, 00y4aroWwmxcs No cneunanbHOCT 1 HanpPaBNEHWIO MOArOTOBKM
BbICLEro npodpeccroHanbHoro obpasosanus 013000 (020701) n 510700 (020700) "TouBoBeaeHne"
/ T.B. Moty3oBa, O.C. Besyrnosa .? Mocksa : Nayaeamyc : Akan. npoekT, 2007 .? 237 c.

7.3. NHTepHeT-pecypchbl:

UK Department of Environment, Food and Rural Affairs - http://uk-air.defra.gov.uk/data/

US Environmental Protection Agency - http://www.epa.gov/

Hawa yyeba-y4ebHble MmaTepuansl - http://nashaucheba.ru/

OTKpbITbI CANT HOPMATUBHOWN JOKyMeHTauun - http://www.opengost.ru/

Cant xypHana 9konorus npomssoacTsa - http://www.ecoindustry.ru/global/monitoring.html

CainT obwecTBeHHO opraHnsaunn dkonaiH - http://www.ecoline.ru/mc/books/monitor/index.html
S0P Skonorunyeckunin MOHUTOPUHS (YacTb 1) - http://tulpar.kfu-elearning.ru/course/view.php?id=41
OOP 3konornyeckunin MOHUTOPUHT (YacTb 2) - http://zilant.kpfu.ru/course/view.php?id=151

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMNUHbBI(MOOYNSA)

OcBoeHVe ONCUUNIVHbI "OKONOrM4eCcKnin MOHUTOPUHI" npegnonaraet UCNONb30BaHWE cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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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.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (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. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

NamepurTenbHoe 1 BcroMoratenbHoe XMMUKO-3KOOrM4eCcKoro 1 61onoro-akonornyeckoe
obopynoBaHue .

MNporpamma coctaeneHa B cooTBeTCTBUM ¢ TpebosaHnsamMm @I OC BINO n yyebHbIM NnaHom no
HanpasneHno 120700.62 "3emneycTponcTBO 1 KadacTpbl" 1 Npodomno NoAroToBKN
3eMneyCcTpomncTBO .
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ABTOpP(bI):

Skosnesa O.I".

Hukuntnna O.B.

SlkoBneBa A.B.

" 201 r.

PeueH3eHT(bl):
JlaTtbinosa B.3.
"o 201 r.
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