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HaykoBo-meToanyHo0 panoro
Jlep>kaBHOTO YHIBEPCUTETY
«KuToMupchKa MOJIITEXHIKa»
npotoko Big 12 BepecHs 2024 p.
Ne5

METOJIMYHI PEKOMEH JA LTI
JJISi BUKOHAHHSA JIA00PATOPHUX POOIT
3 HABYAJIbHOI TUCUMILTIHU
«Mopge/I0OBaHHS TA MPOTHO3YBAHHSA CTAHY HOBKIJJI)

JUTS 3100yBaviB BHIIOI OCBITH OCBITHBOT'O CTYIICHS «OaKajaBp»
cremiasibHOCTI 103 «Hayku npo 3emitro»
OCBITHBO-NIpO(eciiiHa nmporpamMa «Y mpaBIliHHS 3eMEIbHUMU 1 BOIHUMH PECYPCAMI)
(bakyJIbTET TIPHUYOI CIIPaBH, MPUPOJOKOPHUCTYBAHHS Ta Oy IBHUIITBA
Kadeapa HayK Mpo 3eMJIto

PexoMmeHn10BaHO Ha 3aciaHH1
Kadeapu HayK po 3eMITI0

26 cepnns 2024 p., npotokon No
08

Po3pobnuK: 1OKTOp O610J0TTYHUX HAYK,
npodecop kadenpu Hayk po 3emmro IIEBUVYK Jlapuca, acuctent kadeapu Hayk
npo 3emito [IMNTTAHEHKO-JI3FOBEHKO Ls
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MeroauuHi pekoMeHAaIli MpUu3HauYeHH1 JJI1 BUKOHAHHS J1a00paTOpHUX POOIT 3
HaBUYAJIbHOT JUCIHMILTIHA «MOJEMIOBaHHS Ta TMPOTHO3YBAHHS CTaHY JOBKULID» IS
3100yBaviB BHIIOi OCBITH OCBITHBOTO CTymeHs «OakanaBp» cremiaabHocTi 103
«Hayku npo 3emutto» OCBITHbO-IIpo(eciiiHa mporpama «YIpaBiIiHHS 3€MEIbHUMU 1
BOJHUMH pecypcammuy. Kutomup, JKutomupcebka nomitexHika, 2024. 47 c.

Penenszenru:

K.T.H., JOL., 3aBiAyBad KadeapH rpHUYUX TEXHOJIOri Ta OyIIBHULITBA IMEHI TTPOQ.

bakka M. T. BAIIIMHCBKWU Cepriit

K.IL.H. JI01I., 3aBinyBay4 kadeapu Hayk npo 3eminto [EPACUMYYK Onena
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MeTta Ta 3aBJaHHA HABYAJILHOI JUCIUILIIHA

MeTo10 BHBYEHHSI HABYAJBHOI IUCHUILUIIHM € (OpPMYyBaHHA Yy CTYJCHTIB
CUCTEMHOTO PO3YyMIHHSI METOJIB MOJIETIOBAHHS Ta MPOTHO3YBAHHS CTaHy JOBKIJUIS,
PO3BUTOK MPAKTUYHUX HABUYOK 3aCTOCYBAaHHS MATEMAaTUYHUX MOJIEJIEH I OLIHKH Ta
nepenOayeHHsl 3MiH y 3€MEJIbHUX Ta BOAHMX pecypcax, a TaKoxk OOIPYHTyBaHHS
YIPaBIIHCHKHUX PILIEHb II0/0 iX palloHAIbHOIO BUKOPUCTAHHS Ta OXOPOHH.

3aBAaHHAMY HABYAJbHOI JUCIHUILIIHMU €:

- 3aCBOEHHS TEOPETUYHUX OCHOB MOJICTIOBAHHSI MPUPOJHUX MPOLECIB Ta SBUI Y
KOHTEKCT1 HayK MPO 3eMJIIO.

- BuBYEHHS OCHOBHMX THIIB MOJEJEH, 110 3aCTOCOBYIOTHCS JJI OMHCY CTaHy Ta
JUHAMIKH 3€MEJIbHUX 1 BOJJHUX PECYPCIB.

- OnaHyBaHHST METOJaMU IMPOTHO3YBaHHA 3MIH CTaHy JOBKULIA Ha OCHOBI
MaTeMaTUYHUX MOJIEJIEH Ta CTATUCTUYHOTO aHAI3y JIaHUX.

- @opMyBaHHS HaBUYOK BHKOPHUCTAHHS CY4YaCHUX IIAXOIIB JI0 MOJEIIOBAHHS
€KOJIOTIYHUX MPOIIECIB Ta OIIHKY iX BIUIMBY HA MMPUPOJIHI PECYPCH.

- OgsHailioMJIeHHST 3 TMPAaKTUYHUMHM AacleKTaMHU 3aCTOCYBAaHHsS  pe3yJIbTaTiB
MOJETIOBAHHS JUTSL IPUAHATTS YOPABIIHCBKUX  pIIIEHb y cdepi
IPUPOIOKOPUCTYBAHHSI.

- PO3BUTOK 31aTHOCTI J0 KPUTHYHOIO aHali3y Ta IHTepHpeTanii pe3ysbTaTiB
MOJICTIOBAHHS €KOJIOTTYHUX MPOIIECIB.

[1ix yac BUBYEHHS HABYAIHHOI JUCIMILIIHA 3/100yBadl BUIIIOT OCBITH 3MOXYTh
OTpHUMAaTH J0JaTKOBO HacTymHi Soft skills:

- KOMYHIKAMU6HI Ha8U4KU: TUCbMOBE, BepOasibHE i HeBepOaIbHE CIUIKYBaHHS;
YMIHHS TPaMOTHO CHUIKYBATUCSA IO €-mail; BECTH IUCKYCIIO 1 BIICTOIOBATH CBOIO
TIO3UIIiF0; HABWYKHU TIPAIIOBATH B KOMaH/Ii,

- YMIHHA 8UCMynamu npuUBCceat00H0: HaBUUKHU, HEOOX1H1 JIsl BUCTYIIIB Ha
1y OJTiIi; HABHYKHU MTPOBEICHHSI MPE3EHTAIlll;

- KepyBaHHsl 4acom.: YMIHHS CIIPABIIATHCS 13 3aBJIaHHSIMH BYACHO;

- HYUKICMb | a0anmueHicms. THYUKICTh, aJIalITUBHICTD 1 3JJaTHICTh
3MIHIOBATHUCS; YMIHHS aHAII3yBaTH CUTYAIIlI0, OPIEHTYBAHHS Ha BUPIIIICHHS
po0IeMH;

- 1i0epchKi AKocmi: YMIHHS CIIOKIHHO MPAIIOBaTH B HANIPY>KEHOMY CEpPEIOBHIIII;
YMIHHS yXBaJIIOBATH PIILICHHS; YMIHHS CTABUTH METY, IJIaHYBaTH JIISUIbHICTb;

- ocobucmi axocmi. KpeaTUBHE 1 KPUTUIHE MHUCIICHHS, €TUYHICTh, YECHICTD,
TEPHIiHHS, TIOBara 10 OTOYYIOUYHUX.
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IIporpama HaBYAJBHOI AMCUUILIIHU
Moayas 1

3micToBuii moay.ab 1. TeopeTryHi Ta NPUKJIAIHI ACTIEKTH MOICTIOBAHHS |
NPOTrHO3YBAaHHS CTaHy AOBKIILISA

Tema 1. Berynm 10 MoJel0BaHHS Ta NPOrHO3YBAHHSI CTaHY JAOBKIJLIA:
oCHOBHI mousATTA Ta npuHuunu. (K16, K17, ITP08, I1P11)

Merta, 3aBiIaHHS Ta aKTyaJbHICTb BUBUCHHS MOJCIIOBAHHS Ta MPOTHO3yBaHHS
CTaHy JNOBKUUIA NIl €(PEKTUBHOIO YIpaBIiHHS MPUPOJHUMHU pecypcamu. [loHsATTs
MOJIeJIl Ta MOJICJIFOBAaHHS €KOJIOTTYHUX MPOLECIB, iX Kiacudikamis. OCHOBHI TEPMIHU:
MaTreMaTH4dHa MOJIe]b, IPOTHO3, Bepudikailis Mojeli, Bamijalis, KamiOpyBaHHS,
TOYHICTb TPOrHO3y. Tumm Mopened MOBKULIA: KOHUENTYyallbHI, MaTeMaTH4YHi,
iMITaIliliHi, CTATUCTUYHI. ETanu cTBOpeHHS MOIeNi: KOHIENTyai3allis, hopmarisaitis,
napameTpusailisi, Bepudikaitig, Baminamis. OCHOBU MPOTHO3YBaHHS CTaHy JIOBKIJUIS,
BKJIFOYAIOYM BHUAM TMPOTHO3IB, METOAM iX pO3pPOOKH Ta OI[IHKY JOCTOBIPHOCTI.
[Ipuntunu Ta MeToau 300py MaHUX MJI MOJETIOBAaHHS EKOJIOTIYHHX ITPOIIECIB.
Kpurepii ouiHku skocTi Mozened Ta mnporHo3iB. Crneuudika MOJETIOBaHHS Ta
MPOTHO3yBaHHA y c¢epl yNOpaBliHHS 3€MEIbHUMU Ta BOAHUMHU pPECypcaMu,
BKJIFOUAIOUH OCOOJIMBOCTI PUPOIHUX MPOIIECIB TA AHTPOMOT€HHUX BILJIUBIB.

Tema 2. Tunu moneseii B eKOJOTiYHUX JOCJHIIKEHHSIX: KOHUENTYAJbHI,
MmarematuiHi, pizuuni. (K16, K17, ITP08, I1P11)

Mera, 3aBIaHHS Ta akTyaJlbHICTh BHUBYEHHS pI3HUX THUIIIB MOJEIEH B
€KOJIOTIYHUX JOCTIKeHHsIX. [[OHATTA KOHIENTYyanbHOI, MaTeMaTUYHOI Ta (I3UYHOI
Mozenl, 11X 0coO0auMBOCTI Ta cdepu 3acTtocyBaHHsS. (OCHOBHI — TEpMIHM:
KOHIIETITyai3allis, MaTeMaTUIHUN anapat, (Gi3u9He MOJICTIOBaHHS, MacIITa0yBaHHS,
noAiOoHicTh, a”anorisa. KonunenrtyanabHi Mojeni: OJIOK-CXeMH, NMPUYUHHO-HACIIIKOBI
JlarpaMy, MEHTaJIbHI KapTH MpoueciB. MaremaTudHi MoJenl: JeTepMIHOBAaHI,
CTOXAaCTUYHI, JWHAMI4YHI, cTaTuyHl. DI3MYHI Mojeli: JabopaTopHI YCTaHOBKH,
€KCIIEpUMEHTAJIbHI CUCTEMH, aHayiorosi mojeni. [IpuHuunu BuOOpy THIY MOAENI
3aJIEKHO B METH JOCTIPKEHHsS Ta JOCTymHUX AaHuX. [lepeBarnm Ta oOMeEKeHHS
pizHuX THMIB Mozenei. Cnemudika 3acTOCYBaHHS PI3HMX THUIIIB MoOJelneld Yy
TOCTIKEHHI 3€MEJIbHMX Ta BOJHUX PECYpCiB, BKJIIOYAIOYM  OCOOJHMBOCTI
MaciTabyBaHHs Ta Bepudikariii.
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Tema 3. CucreMHMH miAXil y MOAEJIOBAHHI €KOCHCTEM Ta NPHUPOIHUX
pecypcis. (K16, K17, ITP08, ITP11)

Meta, 3aBmaHHA Ta AaKTyaJbHICTh 3aCTOCYBaHHS CHCTEMHOTO MiAXOay B
MOJICIIFOBAaHH1 €KOCHUCTEM Ta MIPUPOJHUX pecypciB. [IoHATTS cuctemu, ii CTpyKTypH Ta
GyHKIIH B €KOJOTiYHOMY MojieinoBaHHl. OCHOBHI TEPMIHM: CHUCTEMHHMH aHali3,
lepapxisi CHUCTEM, E€MEpJIKEHTHICTh, 3BOPOTHI 3B'SI3KH, CTIMKICTb CHUCTEMH,
camoperyismiss. KoMIOHEHTH  €KOJIOTIYHHUX  cHcTeM: O1l0THYHI, aOlOTHYHI,
aHTpornoreHHi. Tunu B3aeMO3B'SI3KIB Yy cHCTeMax: HpsiMi, 3BOPOTHI, LMKJIIYHI.
[IpuHIIMTIA CUCTEMHOTO aHali3y: MUIICHICTh, 1€PAPXIYHICTh, CTPYKTYPOBAHICTH,
B3a€MO3AJICKHICTh CUCTEMHU 1 cepesloBuIa. MeToiu 1eKOMIO3UILT CKIaJHUX CUCTEM
pu MozenoBaHH1. OcOOIMBOCTI BpaXyBaHHsI CUCTEMHUX 3B'SI3KIB IPU MOJIEIIOBAaHHI
3eMEJIbHUX Ta BOJHUX PECypciB. 3HAUEHHS CHCTEMHOIO MIAXOAY IS PO3YMIHHS
JUHAMIKM IPUPOJIHUX MPOLECIB Ta MPOTHO3YBAHHS 3MIH Y JOBKIJLIL.

Tema 4. Moae/ilOBaHHA TiAPOJIOTiYHUX NPoLeciB y piukoBux 0aceitnax. (K16,
K17, ITP08, ITP11)

Mera, 3aBAaHHS Ta aKTyaJIbHICTb MOJCIIOBAHHS TiIPOJIOTIYHUX IPOIECIB Yy
plUKOBUX OaceilHax MJid YIpaBiiHHA BOJHUMHU pecypcamu. [IOHATTS piuKOBOro
OaceifHy sK 00'€eKTa MOJIETIOBaHHS Ta OCHOBHI TifpoJioriuHi mporecu. OCHOBHI
TEPMIHM: BOJHUM OanaHc, CTIK, 1H(QUIbTpaIlis, eBanoTpaHcIipalis, riaporpad, yac
noOiranHs, rigpasiiuHi napamerpu. KommoHeHTH Mojerneil plukoBoro OaceiHy:
MOBEPXHEBUM CTIK, MIJA3€MHUN CTIK, pPYCJIOBI Tpoliecd, BOA0OOMIH. Tumnu
TIAPOJOTIYHUX MOJENCH: KOHIENTyallbHI MoJiell (OopMyBaHHS CTOKY, MOJENl
PYCIOBUX TIPOIIECIB, MOJIET SKOCTI BOAW. MeTonu mapaMeTpu3allii rigpojoTidHuX
Mozener Ta ix kamiOpyBaHHs. OIiHKa TOYHOCTI Ta HAIIMHOCTI TiIPOJIOTTYHUX
nporHo3iB. Cnenudika MOJETIOBaHHSA TIAPOJOTIYHMX MPOIECIB AN PI3HUX
IPUPOIHUX YMOB Ta aHTPOTIOTEHHUX BIUIUBIB, BKIIIOUAOUU OCOOIMBOCTI MAIUX PIUOK
Ta BEJTUKUX PIYKOBUX CHCTEM.

Tema 5. Moae/roBaHHSI TA IPOTHO3YBAHHS NMOPYUICHHS €KOJOTIYHOI0 CTAHY
rpysriB. (K16, K17, ITP08, I1P11)

Mera, 3aBgaHHSl Ta aKTYalbHICTh MOJIEIIOBAHHS 1 MPOTHO3YBAHHS TMOPYIICHb
€KOJIOTIYHOTO CTaHy IPYHTIB MJisi yHpaBiiHHS 3eMeNbHUMHU pecypcamu. I[loHsATTs
€KOJIOTIYHOTO CTaHy IPYHTIB Ta TUNU iX mopyiieHb. OCHOBHI TEPMIHH: JerpajaIiis
IPYHTIB, €po3isi, 3a0pyJHEHHs, POAIOYICTh, OyhepHICTh, KPUTUUHI HABAHTAKCHHSI.
dakTopH MOPYUIEHHS €KOJIOITYHOI'0 CTaHy IPYHTIB: IPUPOHI Ta aHTPOIIOTeHH1. Buin
JerpajaniiHux MporeciB: ¢izuyHa aerpajgaiis, xiMidyHe 3a0pyAaHEHHs, Ol0oJoTriyHa
nerpajanis, eposis. Mojeini IpyHTOBOi €po3ii: eMIipuyHi, (PI3MYHO-OO0IPYHTOBAHI,
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KOHIENITyalbHi. MeTonu NpOrHO3yBaHHS 3MIH BIACTUBOCTEH IPYHTIB Ta OILIIHKHU
pU3HKIB iX nerpanarii. Kpurepii omiHKA €KOJIOTIYHOTO CTaHy IPYHTIB Ta MIAXOAH 10
MOJICITIOBaHHS 1X CTIHKOCTI. Crienudika MOACIIOBaHHS JAeTpaalliiHIX MPOIECIB IS
PI3HMX THUIIIB 3€MJIEKOPUCTYBAHHS Ta IPYHTOBO-KJIIMAaTUYHUX YMOB.

Tema 6. MoaenroBaHHS Ta NMPOTHO3YBAaHHA CTaHy aTMOC(epHOro moBiTps.
(K16, K17, ITP08, I1P11)

Mera, 3aBgaHHSi Ta AaKTyaJIbHICTb MOJIENIOBaHHS 1 MPOTHO3YBAHHS CTaHy
aTMOC(EPHOro MOBITPS U1l OLIHKH €KOJOriyHUX pu3uKiB. [loHATTS 3a0pynHEeHHS
aTMocdepr Ta TPOILECIB PO3MOBCIOHKCHHS 3a0pynHIOIOYUX peuoBUH. (OCHOBHI
TEPMIHM: €Micis, 1MICis, pO3CIIOBaHHS JOMIIIOK, 1HBEpPCIS TeMIepaTypH,
TypOyJIeHTHICTb, Yac mepeOyBaHHs 3a0pynHioBauiB. dakrtopu BIUIMBY Ha
PO3MOBCIOJKEHHSI  3a0pY/IHIOIOYMX PEYOBUH: METEOPOJIOTIUHI yYMOBH, PEIbED
MICIIEBOCTI, XapaKTEePUCTUKHU JIKEpe BUKUIIB. Buau Mojieneit po3citoBaHHS: TayCOBl
MOJeNi, Mojenl uuieidy, uucenbHl Moneni. Meroau TPOTHO3YyBaHHS SIKOCTI
aTMOCc(EepHOro MOBITPS Ha PI3HUX MPOCTOPOBUX Ta yacoBHX Macitabax. OIriHka
TOYHOCTI MPOTHO31B 3a0pyAHEHHS NOBITps. Crienudika MOAETIOBaHHS aTMOCHEPHOTO
3a0pyIHEHHS ISl PI3HUX THUIIB JKEpesl BUKUIIIB Ta MPUPOJHUX YMOB, BKIIOUAIOUU
0COOJIMBOCTI MICBKOT'O CEPEAOBHILA Ta TPOMUCIOBUX 30H.

Tema 7. Moaei0BaHHS €KOCUCTEMHHMX MOCIYT ISl MiATPUMKHN NPUHHATTS
pimens. (K16, K17, ITP08, I1P11)

Mera, 3aBJaHHs Ta aKTyaJbHICTb MOJEJIIOBAHHS E€KOCHUCTEMHHUX MOCIYT st
OOTpYHTYBAaHHSI  YOPABIIHCHKUX PIlIEHb Yy HOpUpoAOKopucTyBaHHI. [loHATTS
€KOCMCTEMHUX TOochHyr Ta iX kiacudikaiis. OCHOBHI TepMiHU: 3a0e3meduyBajbHI
NOCIIYTH, PETyJIoKYl TMOCIYrH, KyJbTYpHI TMOCIYTH, MIATPUMYIOYl TOCIYTH,
€KOHOMIYHA OI[IHKa IOCIyI, KOMIOPOMICH MDK IMOciayraMud. Tumu Mopenen
€KOCHCTEMHHUX MOCIIYT: KapTorpadiuHi, 6alaHCOB1, EKOHOMIYHI, iHTerpoBaHi. MeToau
OI[IHKM Ta KaprorpadyBaHHs eKOCHUCTeMHUX mnociyr. [lizxoam 10 MojeatoBaHHS
B32€MO3B'S3KIB MIXK PI3HUMHU TUIIAMH €KOCUCTEMHUX MOCIyT. [IporHo3yBaHHs 3MiH Yy
HaJaHHI E€KOCHUCTEMHHUX TMOCIAYr MiJ BIUIMBOM MPUPOJHUX Ta aAHTPOMOTCHHUX
¢akxrTopiB. Cnenudika MOAETIOBAHHSA €KOCUCTEMHHUX MOCIYT Y KOHTEKCT1 yIpaBIiHHS
3eMeJIbHUMH Ta BOJHUMH PECYpCaMU, BKIIFOUAIOUH OI[IHKY allbT€pPHATUBHUX CIICHAPIiB
3eMJICKOPHUCTYBaHHSI.

Tema 8. Moaesi 0iopi3HOMAHITTA Ta NPOrHO3YBAaHHS 3MiH B €KOCHCTEMAaX.
(K16, K17, ITP08, I1P11)
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Mera, 3aBIaHHS Ta aKTYaJbHICTh MOJCIIIOBAaHHS O10pI3HOMAHITTS ISl OL[IHKH
CTaHy Ta MPOTHO3YBaHHs 3MIH B eKocucTeMmax. [IoHSATTS OlOpI3HOMAHITTS Ta HWOTO
KOMITOHEHTIB SIK 00'€KTiB MojemtoBaHHs. OCHOBHI TEpMIHM: BUJIOBE 0ararctmo,
YUCENbHICTh MOMYJISLiH, €KOJOryHa Hillla, apea MOMMUPEHHS, 1HAEKCH PI3HOMAHITTS,
dbparmenTaris ocenuil. Buau Mozaeneit 610pi3HOMAHITTS: MOJIEIl TOIIMPESHHS BU/IIB,
MOMYJISIIIAHI MOJIEI1, MOJIeJl yrpynoBaHb. [1i1xo1u 10 MoIeIF0BaHHS TPOCTOPOBOTO
PO3MOALTY BUJIIB Ta IPOTrHO3yBaHHS 3MiH apeaiiB. MeTo11 OLIIHKY BIUIMBY NPUPOJIHUX
Ta aHTPOINOTreHHUX (akTOpiB Ha OilopizHOMaHITTA. [IporHo3yBaHHs peakxiiii BUJIB Ta
€KOCHCTEM Ha KJIIMaTUYH1 3MIHU Ta AaHTPONOreHH1 BIUTMBU. Crienudika MOIETIOBaHHS
O10pI3HOMAHITTS JUIS PI3HUX THUITIB E€KOCHCTEM Ta MacITabiB AOCIIKEHHS,
BKJIFOUAIO4H OCOOJIMBOCTI BOJHUX T4 HA3EMHUX €KOCHCTEM.
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3aBaaHHs IS CAMOCTIHHOI poOoTH
KinekicTe rogua
Ne 0
Ba TEMHU
3/1 a3pa 1e JICHHa | 3a04Ha
dopma | dopma
Moayas 1

3microBuii Mmoay.ab 1. TeopeTryHi Ta NPUKJIAAHI ACTIEKTH MO/IEJTIOBAHHSA | IPOrHO3YBAHHA

CTaHy JOBKIJLISA

Tema: BceTyn 10 MoJienroBaHHS Ta MPOTHO3YBAHHS CTaHY JOBKIJUIA:
OCHOBHI TIOHSTTS Ta TPHUHITATIH.

1. Po3po6uTu nopiBHSUIBHY TAOIHITIO PI3HUX THIIIB MOEJEH TOBKILIA
(KoHIIeTITyaJIbHI, MATEMATHYHI, IMITaIlii{Hi, CTATUCTHYHI ), BKa3aBIITN

1 iX mepeBaru, HeJIOJIKHM Ta MPHUKIAU 3aCTOCYBaHHS.

2. CTBOpUTH OJIOK-CXEMY €TaIliB pO3POOKH €KOJIOTIYHOT MOJIETI,
JIETAJIbHO OMHUCABIIM KOXKEH eTaIl.

3. [ligrotyBaTH OTJSA CY9acCHUX METO/IB 300py JaHUX JIIs
€KOJIOTIYHOI'0 MOJIEIIOBAHHS 3 OLIIHKOIO IX TOYHOCTI Ta HA1HHOCTI.

12 16

Tema: Tumu mojenel B €KOJOTIUHUX JOCTIIHKCHHIX: KOHIIENTYaJIbHI,
MaTeMaTH4Hi, Qi3uHi.

1. Ha xoHKpeTHOMY MPHUKJIa/1i €KOJOTIYHOT CUCTEMH PO3POOHUTH TPH
MOJIeNli: KOHIIENTyalbHy, MaTeMaTU4Hy Ta (pizuuny. Omnucatu

2 0COOJIMBOCTI KOXKHOI.

2. IlpoBecTu MOPIBHSIBHUN aHAJI3 I€TEPMIHOBAHUX Ta CTOXAaCTUYHHUX
Mojieliel Ha MPUKJIIali KOHKPETHOI eKOJIOT19HOT 3a1a4i.

3. Po3poOutn kputepii BUOOPY ONTUMAIBHOTO TUITY MOJEII TS
PI3HUX €KOJIOT1YHHX 3a]1a4.

12 16

Tema: CucteMHuU miaxXiJa y MOAETIOBaHHI €KOCUCTEM Ta MPUPOTHUX
pecypciB

1. [ToOynyBaTu aiarpamy CUCTEMHHUX 3B'S3KiB 111 00paHOi
€KOCHUCTEMM, BKIIIOUAIOYH BC1 THUITH B3a€MOIIH MK KOMIIOHEHTaMH.
2. [IpoanamnizyBaTu posib 3BOPOTHHX 3B'SI3KiB Y (PYHKIIOHYBaHHI
€KOCUCTEMH Ha KOHKPETHOMY MPUKJIIAJII.

3. Po3po0uT MozieNb caMOperyJsilii eKOCUCTEMH 3 ypaxyBaHHAM
MPUPOJTHUX Ta AaHTPONOTEHHUX (DAKTOPIB BILIUBY.

12 16

Tema: MozentoBaHHS TAPOJOTIYHUX MPOIECIB Y pIYKOBUX OaceifHax.
1. Po3po0uTH KOHIENTYadbHY MOJENb BOJHOIO OajJaHCy Majioro
piukoBOrO Oaceiny.

4 2. IlpoBectu po3paxyHOK OCHOBHHUX T1JIPOJOTIYHUX XapaKTEPUCTUK
piuKOBOTrO OaceifHy 3a HaJaHMMH BUX1THUMH JaHUMH.

3. CTBOpHUTH POTHO3 3MIHH BOJHOTO PEXKUMY PIUKU IPU Pi3HUX

CIIEHApIAX KIIMAaTUYHUX 3MiH.

12 16
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Kinekicte ronua

i Ha3zga temu JICHHA | 3a04YHa

dopma | dopma

Tema: MozentoBaHHS Ta IPOTHO3YBaHHS MOPYILIEHHS €KOJIOTTYHOTO
CTaHy I'PYyHTIB.

1. Po3poOuTi MO/i€h OIIIHKY PU3UKY €po3ii IPYHTIB JIsi KOHKPETHOI
TEpUTOPIi 3 ypaxyBaHHAM pPi3HUX (DAKTOPIB BILUIUBY. 12 16
2. CTBOpHUTH MPOTHO3 3MIHU POAIOYOCTI IPYHTIB MPHU Pi3HUX
CLIEHAPIAX 3€MJIEKOPUCTYBAHHS.

3. IlixrotryBatu KapTy MOTEHIIHHOI Aerpaaamii IpyHTIB
JoCHiKyBaHOi TepuTopii 3 BukopucTtanHsM [ 1C-TexHoorii.

Tema: MopentoBaHHS Ta TPOTHO3YBAaHHS CTaHy aTMOC(EPHOTO
HOBITPA.

1. Po3paxyBaTi po3citoBaHHS 3a0pyIHIOIOUMX PEYOBUH BiJl
CTalllOHAPHOT'O JIKepesa BUKUIB 3 BAKOPUCTAHHIM PI3HUX MOJIEINIEH. 12 16
2. CTBOpPUTH NPOTHO3 SIKOCTI aTMOC(HEPHOT0 MOBITPS IS
ypOaHi30BaHOI TEPUTOPii HA OCHOBI METEOPOJIOTIYHUX JaHUX.

3. Po3poOuTH MO/IeIh OIIHKY BIIMBY 3€JICHUX HACAJKCHD Ha SKICTh

aTMOC(EPHOTO MOBITPS B MICTI.

Tema: MopentoBaHHsI €KOCUCTEMHUX MOCTYT AJIS MATPUMKH
NPUAHATTS PIlLICHb.

1. IlpoBecTu KapTyBaHHA €KOCHCTEMHHX MOCIYT Ha MPUKJIAIIL
KOHKPETHOI TEPUTOPIi. 12 16
2. Po3poOuTti MO/I€Ib OIIIHKH €KOHOMIYHOI I[IHHOCTI €KOCUCTEMHUX
MOCIIYT BOAHO-OOJOTHUX YT1/Ib.

3. CtBopuTH CrieHapii 3MiHM €KOCHCTEMHHX TTOCITYT TIPU Pi3HUX

BapiaHTax 3CMIJICKOPUCTYBAHHH.

Tema: Mogeni 610pi3HOMaHITTS Ta MPOrHO3YBaHHS 3MiH B
€KOCUCTEeMaX.

1. Po3poOuTi MoJeNb MPOTHO3YBAHHS 3MIH apeaty HOUTUPEHHS
TIEBHOT'O BUJIY ITiJl BILTHBOM KJIIMAaTHYHUX 3MiH.

8 2. CTBOpHUTH KapTy MOTSHIIIHHUX OCEITUII P1IKICHUX BUIB Ha OCHOBI 18 26
aHaJi3y €KOJIOrTYHUX (aKTOPIB.

3. IlpoBectu OLIHKY BIUIMBY (pparMeHTallii cepeioBUILA HA
010pI3HOMAHITTS 3 BUKOPUCTAHHSIM BiJIOBITHUX 1HJIEKCIB Ta

MOJEIEN.

PA3BOM | 102 138
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InauBinyasabHi camoCTiiiHi 3aBIaHHS

1. Po3pobOka imiTamiiiHOi MoJeal NOIMPEHHS 3a0pYyIHIOIYUX PEYOBHH Y
piuKoBOMY OaceliHi (Ha MUKl KOHKPETHOI PIYKH).

2. CTBOpeHHS MPOTHO3HOI MOZENI 3MIHM SIKOCTI TIPYHTIB IiJl BIUIUBOM
CUTHCHKOTOCTIONAPCHKOT AISUTBHOCTI JJISI 337]aHO1 TEPUTOPII.

3. MoaentoBaHHs 3MiH 010pPI3HOMAHITTS MPUPOTHOTO 3aMOBITHUKA 111 BITUBOM
peKpealiiHoro HaBaHTAXKEHHS.

4. Po3pobka Moiesi OIIHKK €KOCUCTEMHUX MOCTYT MICBKUX 3€JICHUX HACAIKECHb
Ta IPOrHO3 1X 3MiH.

5. CtBOpeHHs MOJeIi TPOTHO3YBaHHS SKOCTI aTMOC(HEPHOTO MOBITPS B yMOBaxX
IPOMHUCIIOBOTO MICTA.

6. MogenoBaHHsT TPOLECIB  BIAHOBIEHHS MOPYUICHHX 3€MENb  MICIs
TipHUYO0100yBHOI JISTTBHOCTI.

7. Po3poOka Mopesll OLIHKKA CTIMKOCTI MNPUOEPEKHUX EKOCHCTEM JO
AHTPOIIOT€HHOT'0 HABAaHTAKCHHSL.

8. CTBOpEHHsSI IPOTHO3HOI MOJENl 3MIH BOJHOIO PEXKUMY Majioi PIuKd Iij
BIUTUBOM KJIIMATHYHHX 3MiH.

9. MogentoBaHHsI TPOIIECIB CAMOOYMIICHHS BOJOWMMH BIJT OPraHIYHOIO
3a0pyTHEHHS.

10. Po3po6ka Moieni OIIHKY PU3UKIB MIATOIUICHHS ypOaHi30BaHUX TEPUTOPIH.

11. CrBopeHHs MoOJenl MPOrHO3YBAHHS CTaHy MOMYJSINA PIAKICHUX BUIIB
POCTIHH.

12. MopentoBaHHs MPOIIECIB €po3ii IPYHTIB Ha CXUJIOBUX 3E€MJISIX Ta PO3poOKa
MPOTHEPO3IMHUX 3aXO0/IB.

13. Po3pobka Moesni OLiHKM BIUIMBY PEKpEaliifHOr0 HaBaHTAXEHHS Ha JIICOBI
€KOCHCTEMHU.

14. CTBOpEeHHS MOACII MPOTHO3YBAHHS 3MIH SKOCTI IMI3EMHUX BOJI 1] BILTHBOM
rOCTI0IaPChKOT A1STTLHOCTI.

15. MopenroBaHHS MPOIECIB BITHOBICHHS CTEIIOBUX €KOCHCTEM ITICIIS ITOMKEXK.

[nauBinyanpHe 3aBAaHHS Mae OyTH BHKOHAHE 3a BUOOPOM y BUTJISII OIHIET 3
¢opm: 1) mucemoBuii 3BIT 00csiroM 10-15 cTOpiHOK, HI0 MICTUTh TEOPETHYHE
OOTpYHTYBaHHS Ta OMKC METOJAMKHU JOCTIIKEHHS, 0(DOPMIICHUN 3T1THO CTaHJAPTHUX
BuMor (Times New Roman, 14 nr, inTepBain 1,5); 2) y BUIIIA11 MOJEN, peai3oBaHOi
B CIICIIaJII30BaHOMY TpOrpaMHOMY 3a0€3Me4eHHI, 3 Bi3yalli3alli€l0 pe3yJbTaTiB Y
dbopwmi rpadikis, giarpam 4u kKapt. Pe3ynbpTaté poOOTH MPEACTABISIOTHCS Y BUTIISII
npesenTaitii (7-10 cimaiiiB) 3 1eMOHCTpAIIEI0 POOOYO0T MOIEITi 32 HASTBHOCTI
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JlabopaTopHa pobora 1
O3HailoMIeHHA 3 OCHOGHUMU MUnAmMu Mooeell 8 eKo102ii ma ix Kaacugikauyis.
Ilobyooea konyenmyanbHoi Mooeni 10KAAbHOI eKocucmemu

Mera 3aHATTA

O3HalloOMUTH CTYJIEHTIB 3 OCHOBHHUMHU THUIIAMH E€KOJIOTIYHUX MOJENeH, IX
Kiacudikaiiero Ta MeTrojaMu MoOyaoBu. HaBuuTH CTBOpIOBaTH KOHIIENTYAJbHI
MOJIEJTi JIOKAJTbHUX €KOCHUCTEM 3 ypaxyBaHHSIM B3aeMojii O10THYHMX Ta aOi0THYHUX
KOMITOHCHTIB.

Xix podorn

3aHATTS TMOYMHAETHCS 3 O3HAMOMIICHHS 3 TEOPETUYHHUMH OCHOBAMHU EKOJIOTTYHOTO
monemtoBaHHsA. CTyJ€HTH BHBYAIOTH Pi3HI THIIM MOJEIEH, IO 3aCTOCOBYIOTHCS B
€KOJIOT1i: aHaJITU4HI, IMITaIliiHl, CTOXaCTH4YHi, JETCPMIHICTHYHI, CTAaTHYHI Ta
auHaMiyHl. Po3risgaroTbes MpUKIaad 3aCTOCYBaHHS KOXKHOTO THUITY MOJENEH Jyis
BUPILIEHHSI PI3HOMAHITHUX €KOJIOTTYHUX 3a1ad. CTyJeHTH aHali3yloTh IepeBaru Ta
HEJIOJIIKY PI3HUX ITIAXOIB 10 MOJACITIOBAHHS €KOJIOTTYHHUX MPOIIECIB.

J1J1st 3aKpITIIICHHST TEOPETUYHOTO MaTepialy CTY/ICHTH BUKOHYIOTH IMOITYKOBY po0OOTY,
36muparouu iHGOpMAaIlito PO HAWOUIBII BIJOMI €KOJIOTTYHI MOJIENI, IX 0COOIUBOCTI Ta
cdepu 3acTocyBaHHS. Pe3yinbTaTei 0pOPMITIOIOTHCS Yy BUTIIS A1 KOPOTKOTO OTJIS Y, STKHIA
MMOBMHEH MICTUTH HACTYITHI BIJIOMOCTI: Ha3Ba MOJIEIi, PIK CTBOPEHHS, aBTOPH, THII
MOJIeNll, OCHOBHI PpIBHAHHS a00 TPUHIMNU (DYHKI[IOHYBAaHHS, TPAKTHYHE
3aCTOCYBaHHS, OOMEKEHHS.

VY Apyriii YacTuHI 3aHATTS CTYAEHTH NEPEXOASITh 0 MPAKTUYHOTO 3aBIAHHS 3
noOy/IOBU KOHIIENTyaJIbHOT MOJENl JIOKaJIbHOI eKocucTeMu. [[Is I11bOoro BOHHU
00MparoTh OJIHY 3 3aIIPOMOHOBAHUX €KOCHCTEM (JIICOBHI MacuB, 03€po, JyT, O0JI0TO)
abo mpornoHyOTh BilacHui BapiaHT. [Iporec moOyaoBM KOHILENTYyadbHOI MOJENI
BKJIFOYA€ HACTYITHI €TaIu:

BuznaueHHs Mex CUCTEMH Ta 11 KOMIOHEHTIB (010THYHUX Ta A010THYHHUX ).
[nenTudikariist B3a€M03B's13K1B MK KOMIIOHEHTAMHU CUCTEMH.

BuznaueHHs BXIJHUX Ta BUXITHUX MOTOKIB PEYOBUHU Ta CHEPTIii.

b S

BusiBneHHss KIIOUOBUX MPOIECIB, IO BIUIMBAIOTh Ha (YHKIIIOHYBaHHS
€KOCHCTEMU.
5. T'padiuHe mpencTaBiIeHHS MOl 3 BUKOPHUCTAHHSIM CIHEIIaIbHUX CHMBOJIIB
(6110Ki1B, CTPIIOK TOIIIO).
CtyneHTH TpaIioTh y Tpynax mo 3-4 ocoOu, OOTOBOPIOIOUM Ta aHATIZYIOYH
CTPYKTYypY oOpaHOoi ekocucteMu. PesynabTaté poOOTH 0GOPMIIOIOTECS Yy BUTIISII
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CXEMAaTHUYHOT'O 300pakKeHHsI KOHIENTYaJbHOI MOJIeNi Ta ii TekcToBoro onucy. Ilicns

3aBEPILICHHS POOOTH TPy MPECTABISAIOTH CBOI MOJIEN1, OOTPYHTOBYIOUH BKIIFOUCHHSI
THUX YM THIIUX KOMITIOHEHTIB Ta B3aEMO3B'SI3KIB.

KonTpoabHi 3anuTanHs:

l.

9.

SAki OCHOBHI THUIM MOJIeJIeH BUKOPHUCTOBYIOTHCS B €KOJIOTII Ta B YOMY
MOJIATAIOTH 1X BIAMIHHOCTI1?

Yum BIIPI3HAIOTHCS AETEPMIHICTHYHI MOJIEINI BiJl CTOXaCTUYHUX ?

VY gxux BUMagKax JOIIILHO 3aCTOCOBYBAaTH CTATUYHI MOJIENI, a B SIKMX —
IUHAMI4H1?

[I{o Take KOHIIENTYallbHA MOJIETIb €KOCHUCTEMH Ta K1 €Taru ii moOy0Bu?

. SIK1 OCHOBHI KOMIIOHCHTH TIOBHHHA BKJIOYaTH KOHICNITyaJlbHa MOJCIIb

JIOKaJIbHOT €KOCUCTEMH ?

SIKkMM YKMHOM y KOHIENTYaJIbHIA MOJENI BiAOOpaXaroThCs B3a€MO3B'SI3KH M1k
KOMIIOHEHTaMH €KOCHUCTEMU?

ki mepeBaru MarOTh aHAJTITUYHI MO/IEJI1 TTIOPIBHSIHO 3 IMITAIlITHUMHA?

Sk BpaxyBaTu BIUIMB 30BHINIHIX (PAKTOPIB MpU MOOYJOBI KOHLENTYalbHOL
MOJIEJNI EKOCUCTEMH ?

ki 0OMeKeHHSI MalOTh KOHIIENTYaJIbH1 MOJIEJ Ta SIK iX MOHa MoA0J1aTh?

10.lkuM YHHOM pE3yJIbTaTU KOHIENTYaJbHOTO MOJEIIOBAHHSI MOXYTh OyTH

BHKOpI/ICTaHi PRI | BI/IpiIIIeHHSI MPAaKTUIHUX €KOJIOTTYHUX 38,)18}{?
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Po3paxynox ma mooenio6anusa npouecié camoouuyeHHA PitoK 3a MOOENI0
Cmpimepa-@ennca. Buznauennsa Kkpumuunoi mouku oeiyumy KucHio

Merta 3aHATTA
Hapuutu ctynentiB 3acrocoByBatu Mojenb Crpitepa-dennca sl po3paxyHKy Ta
MO/ICJIFOBaHHS IIPOLECIB CAMOOYUIIEHHS PIYOK, BU3HAYATH KPUTUYHY TOUKY A€PIIUTY
KHUCHIO Ta aHAJII3yBaTH OTPUMaH1 Pe3yJIbTATH.
Xix podorn
Ha mouaTky 3aHSTTS CTYyAE€HTH 3HAWOMIIATHCS 3 TEOPETUYHHMHU OCHOBAMHU MOJEi
Crpitepa-denmica, sSka € KIACUYHOI MOJICJUTIO IS PO3PAXYHKY PO3MOILTY
PO3YMHEHOr0 KHCHIO B pIUKax MiJ BIUIMBOM OpraHi4HOro 3a0pyAHEHHS.
PosrasigatoTbess OCHOBHI PIBHSHHS MOJIENI, SIKI OMUCYIOTH MPOIECH O10XIMIYHOTO
cnoxkuBaHHs kucHIO (BCK) ta peaepauii. OcobnuBa yBara npuauisieTbest Gi3ugHOMY
3MICTY KOe(]IIliEHTIB MOJIEIIi Ta yMOBaM il 3aCTOCYBaHHS.
CtyneHTH BUBYAIOTh MaTeMaTHuHe nipeacTaBieHHs moaeni Crpitepa-denmca:
dL/dt = -KiL dD/dt = KiL - K2D
ne L - BCK (mr/m), D - nediuur kucHio (mr/m), Ki - KOHCTaHTa MIBHAKOCTI
010XIMIYHOTO OKHUCJIEHHS OpraHiuHUX pedoBUH (moba™'), K. - koHcTaHTa peaepaiii
(moba™), t - gac (moba).
Jlanmi CTyJIeHTH NepeXosiTh O MPAKTUYHOI YACTUHH, J€ BUKOHYIOTh PO3PaXyHKH JJIs
KOHKPETHOI PIYKH 3 BUKOPHUCTAHHSAM Ha/laHUX BUXITHUX JaHHX:

IMapametp 3HayeHHs
Biacranb Bix jpkepena 3a0pyaAHEHHS, KM 0
[IBuakicTs TEUii, M/C 0.5
[TouarkoBa kounentparisi bBCKs, Mr/n 25
[ToyaTkoBa KOHIIEHTpAIIiSl PO3YMHEHOTO KUCHIO, MT/IT | 6.5
Temneparypa Boau, °C 20
Hacuuennst kucHeM Tpu JaH1id TeMreparypi, Mr/ia 9.1
['mubuna piuku, M 2.5

3a I0MOMOT0r0 IIUX JIAHUX CTYJEHTH PO3PaXOBYIOTh:

1. Koediuientu Ki ta K2 111 KOKHOT AUTIHKY PIYKH, BPaXOBYHOUH 3aJI€KHICTh LIUX
Koe(illi€HTIB BiJ] TEMIIEPATYPH BOJIY Ta T1APABITYHUX XaPAKTEPUCTHK MOTOKY.

2. 3nauenna BbCK Tta aediuuTy KHCHIO Ha PI3HUX BIACTaHSX BiJ JpKepesa
3a0pyIHEHHS.

3. KoHIeHTpallito pO3YNHEHOr0 KUCHIO Ha PI3HUX JIUISHKAX PIUKH.

4. KputnuHy TOYKy nedinuTy KHCHIO (MiCIleé Ta Yac JOCSTHEHHS MiHIMabHOI
KOHIICHTpAIIii KHCHIO).
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JUisi BU3HAUEHHSA KPUTUYHOI TOYKHM JE(ILUTY KHUCHIO CTYJAEHTH BUKOPHCTOBYIOTb
bopmyy:

t xkp = (1/(K2-K1)) * In(K2/K.)

[Ticnst BUKOHaHHS PO3paxyHKIB cTyAeHTH OyaytoTh rpadiku 3minn bCK, medinuty

KHMCHIO Ta KOHueHTpaHﬁ PO3UYNHCHOI'O KMCHIO B3JJOBIK Teuil pi‘lKI/I, BHU3HA4YalOTh HA HUX

KPUTHUYHY TOUKY Ta aHAII3yIOTh OTpUMaHI pe3yJibTaTu. OcobrBa yBara npualigeTbes

aHaii3y BIUTUBY DPI3HUX (PaKTOpiB (Temmeparypu BOAM, IIBUIKOCTI Teyii, TIMOWHU

PIYKM TOIO) Ha MPOLECH CAMOOYHUIIICHHS.

KoHTpoJubHi 3antuTaHHA:

l.

Sxi npouecu onucye moaens Ctpitepa-Denrca Ta B 4oMy noJjsrae i GpisuyHuit
3MICT?

Sxi ¢dakTopu BIUIMBAIOTH HA KOHCTaHTY IMIBHUAKOCTI 010XIMIYHOTO OKHCIJICHHS
opraniyaux pedoBuH (Ki)?

Binx woro 3anexuth koHCTaHTa peaeparlii (K2) Ta sk ii MoxkHa po3paxyBatu?
o Take KpUTUYHA TOYKA Je(DIIUTY KUCHIO Ta SIK BOHA BUBHAYAETHCA?

. YoMy KOHIIEHTpaIlisi PO3YMHEHOI'O0 KHCHIO CIIOYaTKYy 3MEHIIY€ETHCS, a MOTIM

MOYMHAE 3pOCTATH B3JIOBXK TeUii PIYKHU MICIS CKUIY OPTaHIYHUX 3a0pyTHEHb?
Sk BIuMBae TeMIiepaTypa BOAU Ha IMPOIECH CAMOOYHUIIICHHS PIUKH?

SlkuM YMHOM MIBUAKICTH Teuli Ta TIMOWHA PIYKW BIUIMBAIOTh HA peaepariro
BOIM?

VY sKuX BUIMAJKaX MOKE€ BUHUKHYTH SIBUIIE TTOBHOT JICOKCUTEHAIlIl BOU B PIUIli
Ta SIK1 HACJIIJIKH 1€ MOYKE MaTH U1 BOJHOI EKOCUCTEMHU?

Axi oOmexxenHst Mae Mozenb Crpitepa-Denrnca Ta B SKUX BHUIAIKaX il
3aCTOCYBaHHS € HEKOPEKTHUM?

10. 51k MO’kHa BUKOPUCTOBYBATH PE3yJIbTaTH MOEIIOBAaHHS 32 Mojeutto CTpitepa-

denrica 17151 pO3pOOKHU 3aX0/11B 3 OXOPOHU BOJAHHUX 00'€KTIB?
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3acmocyeannsn modeni MONERIS 0na ouyinku Haoxo0icennsa 0io2eHHUX pe4oéuH
Y 800HI 00'eKmu 3 moukosux ma oudy3nux oxcepeJ
Merta 3aHATTA
O3znaiioMuTu CTyJeHTIB 3 mpuHimnamu podotu moaeiai MONERIS (MOdelling
Nutrient Emissions in RIver Systems), HaBUuTH OI[IHIOBATH HAAXOKEHHSI 010r€HHUX
PEYOBHH Y BOJIHI 00'€KTH 3 PI3HHUX JPKEPEN Ta aHATI3yBaTH pe3yJIbTaTh MOJICTIOBaHHSI.
Xix podorn
3aHATTS PO3MOYUHAETHCS 3 OIS Ay TeopeTudHuX ocHOB Mojesii MONERIS. Ctynentu
BUBYAIOTh CTPYKTYpPY MOJENi, il CKJIaJloBI MOAYJl Ta NMPUHIMIN (DYHKI[IOHYBaHHS.
OcobsuBa yBara NpUIUISETHCA OMHUCY LUISIXIB HAAXOJKEHHA OlOT€HHHMX PEYOBUH
(3okpema, azory Ta (ocdhopy) y BOAHI 00'€KTH, SIKIi BPaxOBYIOTbCSA B MOJEIII:
aTMoc(epHi omnaau, NOBEPXHEBUN CTIK, IPyHTOBa €po3isl, JpeHakH1 BOAM, IPYHTOBI
BOJIM, YpOaHi30BaHi TEPUTOPIi Ta TOUYKOBI JKEPEa.
CtyneHTH MpOBOJATH IOIIYKOBY po0OOTY, 30uparouu iH(OpMaIlil0 PO YCIIIIHE
3acrocyBanHa Moaeni MONERIS ans pi3Hux piukoBux OaceiiHiB y €Bpormi Ta CBITI.
BoHu anainizyroTh HayKOBI IyOJTiKaIlii Ta 3BITH, BUSBISIOUA OCOOJIMBOCTI ajamnTarlii
MOJIeNIl 10 PI3HUX TreorpadiuHux Ta KIIMAaTUYHUX YMOB, a TaKOX pE3ylbTaTH
MOJIETTIOBaHHS Ta X IPAKTUYHE 3aCTOCYBAHHS JIJIs1 pO3POOKH BOJOOXOPOHHHX 3aXO0/IiB.
Jlam CTyJaeHTH TepexXoasiTh IO NMPAKTUYHOI YAaCTHUHH, JC MPALIOITh 3 BXIJIHUMH
nanumu s moaerri MONERIS st ymoBHOTO piukoBoro 6aceiiny. Bon otpuMytoTsh
TAOJIMIIIO 3 HACTYTHUMU JaHUMHU:

IHapameTp 3HaveHHS
[Inoma Oaceitny, km? 1250
CepenHpopiuHa KUIbKICTh OMaaiB, MM/pPIK 650
CepeqHbOpiuyHUH CTIK, MM/pIK 200
[15momia ciIbCHKOTOCIIOAAPCHKUX 3EMENb, KM? 750
ITnomia niciB, KM? 350
[Tnoma ypOaHi3oBaHUX TEPUTOPIH, KM? 100
ITinoma BogHUX 00'€KTIB, KM? 50
Cepenniii BMICT a30Ty B IPYHTI, MI/KT 1850
Cepenniit BMicT (hochopy B IpyHTI, MI/KT 720
KinbkicTs sxuTeniB y 6aceini 180000
YacTka XHTENB, TIAKIIOYCHUX 10 OUUCHUX criopyad, %o 65
EdexTuBHICTh BUIaeHHS a30Ty Ha OYHCHUX CIIOpyaax, %o 70
EdextuBHicTh Bunanenus ¢Gocpopy Ha OUMCHUX criopyaax, % | 80
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KinbkicTh a30Ty, 1110 BHOCUTHCS 3 JOOpUBaMU, T/PiK 2200
Kinbkicts ocdopy, 110 BHOCUTHCS 3 T0OpUBaMH, T/PiK 450

Ha ocHOBI LUX JaHUX CTYAEHTH BUKOHYIOTHh PO3PaXyHKH 3a CIIPOILIEHOI METOAUKOIO

MONERIS nss ominku HagxoKeHHS a30Ty Ta hochopy B pIUKOBHUI OACEHH 3 pI3HUX

JoKepen. BoHu po3paxoByHOTh:

l.

S kW

HanxomkenHss 610reHHUX PEYOBUH 3 TOYKOBUX JKEpes (KOMyHaIbHI CTOKH,
IIPOMUCJIOBI TIINIPUEMCTBA).

Hanxomxenuss 3 armochepHuMH omanamMu (IpsMi BUNAAIHHS Ha BOJAHY
MOBEPXHIO).

HanxomxeHHs 3 MOBEpXHEBUM CTOKOM 3 PI3HUX THITIB TEPUTOPIi.
HanxomxeHHs 3 IpyHTOBUMH BOJAMH.

HanxomxeHHs1 BHACHIIOK €po3ii IPYHTY.

CymapHe HaAXOMXKEHHS OIOT€HHMX PEYOBMH Ta YacTKy KOXKHOTO MUISIXY
Ha/IXOJKEHHS.

[licnss BUKOHAHHS PO3PAaxXyHKIB CTYAEHTH OyAyIOTh Aiarpamu, MO BIIOOpa)aroThb
BHECOK DI3HUX JDKEPENl Yy 3arajibHe HaJXO/KEeHHS a30Ty Ta (ocdopy B piukoBwHiA

OaceitH. Ha ocHOBI OTpUMaHMX pe3yJbTaTiB BOHM aHaNI3yIOTh OCHOBHI MLUISIXU

HAJXOJKEHHS OIOTEHHMX PEYOBHH Ta MPOTMOHYIOTh MOMJIHMBI 3aXOId TMIOAO iX

SMCHIICHHI.

KouTpoJbHIi 3antMTaHHA:

1.
2.

[ITo Take mogenp MONERIS Ta siki ocHOBHI ITpo1iecy BOHA OnUcye?

ki nUISXU HAAXOMHKEHHS O10T€HHUX PEYOBUH Y BOJHI 00'€KTH BPaXOBYIOTHCSA
B Mojiesi MONERIS?

Axi BxigH1 gaH1 HeoOXiaH1 A 3actocyBanHs Moaeni MONERIS?

UuM BIAPI3HSIOTHCS TOYKOBI Ta JU(DY3HI JKEpena HAJIXOJKEHHS Ol0TeHHUX
PEYOBHH Ta SIKI OCOOJIMBOCTI X MOJICTIOBAHHS?

. Sk BPaxXOBYE€TLCA BINIMB 3CMJICKOPHUCTYBAHHA Ha HAAXOIKCHHS O10reHHHX

pedoBuH y BoAHi 00'ektr B Moaeni MONERIS?

kUM YHMHOM TIAPOJIOTIYHI XapaKTEpPUCTUKH OaceliHy BIUIMBAIOTh Ha
HaJXO/KEHHSI O10r€HHUX PEYOBUH?

Axi pakTopu BIUIMBAIOTh Ha IHTEHCHBHICTH BUMHBAaHHS a30Ty Ta docdopy 3
CUIbCHKOTOCTIOAAPCHKUX YTiAb?

Sk MOXHAa BHUKOPHUCTOBYBAaTH pE3YyJIbTAaTH MOJICIIOBAHHS 3a JOMOMOTOIO
MONERIS g1 po3pobku cTpaTeriii 3MeHIIeHHS eBTpodikailii BOJHHX
00'eKTIB?

Axi ooMmexxenHs mae mojaenb MONERIS ta B sikux Bumajakax ii 3acTOCyBaHHS
MOKe OyTH HEKOPEKTHUM?
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10.5lkum unHOM MOXkHa anantyBaTH Moaenb MONERIS no xoHkpeTHHUX ymMOB
piuKOBOTO OaceitHy?
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Pezpeciiinuii ananiz 3anexncnocmi KOHYeHmMpayiii 3a0pyOHIOI0YUX PEeUOBUH 810
2i0POSI02IYHUX napamempie piuKu

Merta 3aHATTA
HaBuuTtu cTyI€HTIB 3aCTOCOBYBAaTH METOJIM PErPECIMHOIO aHaji3y AJisl BCTAHOBIICHHS
3QJIEKHOCTEN MK KOHIEHTpAIIsiIMU 3a0pyIHIOIOYUX PEYOBUH Ta T1IPOJIOTTYHUMH
napaMeTpaMu piuku, Oy yBaTh perpeciiiii Mojiesi Ta OI[iHIOBATH iX aJeKBaTHICTb.
Xin podorn
Ha mnowaTky 3aHATTS CTYJIEHTH O3HAWOMIIOIOTHCS 3 TEOPETUYHUMU OCHOBAMHU
perpeciiHoro aHamidy Ta WOro 3acTOCYBaHHSIM B EKOJOTIYHHMX JOCTIIKEHHSX.
PosrasigatoTbess OCHOBHI THUIM pEerpeciiHUX Mojieneil (JIiHiHaA, MoJiHOMIaNbHAa,
norapupMiyHa, eKCIIOHEHI[1aIbHAa), METOY OL[IHKH [TapaMeTpPiB perpecitHux Moaenei
(MeTon HalMEHIIMX KBAJApATIB) Ta KPHUTEpii OIIHKUA iX ageKBaTHOCTI (KOEQIIi€HT
JeTepMIHaIllil, cepeHs KBaapaTuyHa Moxuoka, Kputepii dimiepa ToIo).
CrylneHTH OTpUMYIOTH HAOIp peallbHUX JaHUX CIOCTEPEXKEHb 3a T1IPOJIOTIYHUMHU
napamMeTpaMH pIYKd Ta KOHIEHTPAIlISIMU 3a0pyTHIOIOYUX PEYOBHUH:

Hara | Butpara | Temneparypa | 3aBucii BCKs, | Amoniii, | Hitpatu, | ®ocdaru,
BO/IH, Boau, °C pe4YoBHHU, | MI/]a MI/JT MI/J1 MTI/JT
M3/c MI/J1
15.01 | 12.5 2.0 18.2 2.8 0.35 5.8 0.12
15.02 | 14.2 1.5 22.5 2.5 0.42 6.2 0.15
15.03 | 25.8 3.5 48.3 3.2 0.38 4.8 0.18
15.04 | 42.6 8.2 75.6 3.6 0.28 3.5 0.24
1505354 14.5 42.8 4.2 0.22 2.8 0.32
15.06 | 22.8 18.6 28.4 4.8 0.18 2.2 0.28
15.07 | 15.2 22.3 22.6 5.5 0.25 1.8 0.35
15.08 | 10.8 23.8 18.5 6.2 0.36 1.5 0.42
15.09 | 9.5 18.4 15.2 5.8 0.32 2.2 0.38
15.10 | 11.2 12.6 17.5 4.5 0.28 3.4 0.25
15.11 | 13.8 7.5 24.6 3.8 0.32 4.6 0.18
15.12 | 11.6 3.2 19.8 3.2 0.36 5.2 0.14

BukopucTtoByrouu 111 JaHi, CTYJJ€HTH BUKOHYIOTh HaCTyIIH1 3aB/JIaHHS:

1. TloGymyBatu rpadiku 3a71eKHOCTI KOHIIEHTpAIlid 3a0pyJHIOIOYUX PEYOBUH
(3aBucm peuoBunu, BCKs, amowniit, nHitpatu, Qocdaru) Bia TiaposoOriyHUX
napamMeTpiB (BUTpaTa BOJU, TEMIIEpaTypa BOAM).

2. TlpoBectu perpeciiHMil aHai3 JJI1 BCTAHOBJCHHS 3aJICKHOCTI KOHIICHTpAIi
3aBUCIMX PEYOBUH BiJ BUTpaTH Boau. [loOynyBatu JiHIMHY Ta HOJIHOMIANIbHY
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(mpyroro crenens) perpeciiiHi Mozeni. IlopiBHSATH oTpuMaHi Mojeni 3a
Koe(illieHTOM JeTepMIHAIlll Ta 00paTh HAMOLIBI aIeKBaTHY.
[IpoBectn perpeciiinuii aHamiz st BcTaHoBieHHs 3anexxkHocTi BCKs Bin
temrneparypu Boau. [loOyayBaTu JiHIHY Ta EKCIIOHEHIaJIbHY perpeciiiHi
mozaeni. [TopiBHATH oTpuMaHi MOJIesIi Ta 00paTh HAMOUIBII aJICKBATHY.
[IpoBecT MHOXMHHUN perpeciiHuii aHami3 Jyisi BCTAHOBJICHHS 3aJIEKHOCTI
KOHIIEHTpAIlli HITPaTiB BiJl BUTPATH BOJAU Ta Temmneparypu Boau. Otpumaru
piBHsiHHS perpecii Buny: C(uitparn) = ao + ai'Q + a2'T + a3* QT ne C(nitpaTn)
- KOHIIEHTpAIIis HiTpatiB, Mr/1; Q - BuTpata Boau, m*/c; T - TemmiepaTypa BoaH,
°C; ao, a1, a2, a3 - KOSPIIIEHTH perpecii.
OuiHUTH aJeKBATHICTh OTPUMAHUX PErPECIMHUX MOJEIEH 3a JOMOMOTrOI0
CTATUCTUYHHUX KpuTepiiB. [lepeBipuTH 3HauymicTh KOeilieHTIB perpecii.
BukopucTroByroun oTpruMaHi perpeciiiii Mojiesi, CIpOrHO3yBaT KOHIIEHTPaIlii
3a0pyIHIOIOYUX PEYOBHH JIJIS 33JIaHUX 3HAYEHB T1IPOJIOTTYHUX TTaPaAMETPIB:

o BuTpata Boau 30 M*/c, Temneparypa Boau 10°C;

o BUTpaTa Boau 8 m*/c, Temneparypa Boau 20°C.
[IpoananizyBaT OTpuMaHi pe3yjbTaTH Ta 3pOOWUTH BUCHOBKHU IOJI0 BIUIHBY
T1APOJIOTIUHHUX MMapaMeTPiB Ha KOHIICHTpaIlli 3a0pyAHIOIOYMX PEUOBUH Y PIUIli.

KoHTpoJubHi 3antMTaHHA:

l.

[Ilo Take perpeciiinuii aHami3 Ta SKI HOTO OCHOBHI IIJIi B €KOJOTIYHUX
JOCIIHKEHHAX ?

Sxi TUIIH perpeciiHuX MOJIeNiel BUKOPUCTOBYIOTHCS /IS aHAJI3Y 3aJIKHOCTEH
MIDXK €KOJIOTITYHUMHU MOKa3HUKAMU?

Ak BU3HAUMTH KOEQIIIEHTH perpeciiHoi Mopeni 3a METOJAOM HaMMEHIITUX
KBaIpaTiB?

[I{o Take xoedimmieHT AeTepMiHAIiil Ta SK BIH IHTEPIPETYETHCS?

Sk OLIHIOETHCS CTATUCTUYHA 3HAYYIIICTh KOS(DIIIEHTIB perpecii?

YoMy U1l ONUCYy 3aJ€KHOCTI KOHILIEHTpALli 3aBUCIUX PEYOBHH Bl BUTPaTH
BOJIM 4aCTO BUKOPUCTOBYIOThH HENIHIMHI perpeciitHi Moei?

ki ¢akrtopu, KpiM TIIPOJOTIYHUX TMapaMeTpiB, MOXKYTh BIUIMBATH Ha
KOHIICHTpaIlii 3a0pyTHIOI0YNX PEYOBHH Y piukax?

Sk BIUIMBa€ CE30HHICTh HA 3aJI€KHOCTI MIXK T1IPOJIOTITYHUMHM MTapaMeTpaMH Ta
KOHIICHTpPAIlISIMH 3a0pyAHIOIOUNX PEUOBUH?

Sxi oOMExeHHs Mae perpeciiHuil aHalli3 MPU MOJICTIOBAHHI EKOJOTTYHUX
MpoIeCiB?

10.lk MOXHa BUKOPHCTOBYBATH pE3YyJIbTAaTH PErPECIHHOrO aHamizy s

IPOTHO3YBaHHS AKOCT1 BOJIU B plUKax?
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Ilo6yooea ma ananiz KopeaayiHux 36 A3Ki6 MixHc ROKA3HUKAMU AKOCHI 600U.
Po3paxynok koegiuyicumis Kopenauii ma oemepminauyii

Merta 3aHATTA
HaBuutu cTyAeHTIB BU3HAYaTH Ta aHaNi3yBaTH KOPEJSIINAHI 3B'I3KM MK PI3HHUMHU
MOKa3HUKAMHU SKOCT1 BOJM, PO3paxoByBaTU KOE(MIIIEHTH KOPETSAIi Ta AeTepMIHallii,
IHTEpIIPETYBaTH OTPUMaHI pPe3ylbTaTH Ta BHUKOPHUCTOBYBATU X ISl OLIIHKU CTaHY
BOJHUX €KOCHCTEM.
Xix podoTu
3aHATTA TOYMHAETHCS 3 BHUBUCHHS TEOPETUYHUX OCHOB KOPEJAIIIHOTO aHai3y.
CTyneHTH O03HAHOMIIIOIOTBCSI 3 TIOHSTTSIMU KOpEJsllli, KoBapiaiii, KoedilieHTa
kopensauii Ilipcona, koediuienta paHroroi kopensuii CroipmeHa, KoedilieHTa
nerepminariii. PosrnsgaroTecs MeTOau  MEpeBIpKM  CTATUCTHUYHOI  3HAYYIOCTI
Koe(iIieHTIB KOPEJIAIli Ta IHTepIpeTallis iX 3Ha4ueHb.
JUiss npoBeleHHA MPaKTUYHOI POOOTH CTYAEHTH OTPUMYIOTH Hallp MJaHUX 3
pe3yibTaTaMu MOHITOPUHTY SIKOCTi BOJU B 03€p1 MPOTATOM POKY:

Micsusb Temn |p | Po3unnen | BC | XC | 3aBuciai | Amoni | Hitpa | @ocha | Xaopod
epary | H | nid Ks, K, peyoBu | W, TH, T™H, in-a,
pa, °C KHCEHb, Mr/a | Mr/ | HA, MI/J1 | MI/J1 M/ MI/J1 MKT/JI

MI/J1 a

Ciuenb 2.5 7. | 12.5 2.1 18.5 | 8.2 0.12 4.5 0.08 32
8

Jlroruit 2.1 7. 1128 2.0 17.8 | 7.5 0.14 4.8 0.07 2.8
7

bepesenn 5.6 7. | 11.2 2.4 19.2 | 103 0.18 42 0.10 4.5
6

KsBiteHn 11.2 7. | 10.1 2.8 21.5 | 152 0.22 3.8 0.15 8.2
5

TpaBeHs 16.8 7. | 8.5 32 24.8 | 18.5 0.28 3.2 0.22 15.6
4

UepreHn 22.5 7. 17.8 3.8 282 | 224 0.35 2.8 0.28 254
2

Jlunenn 25.8 7. 162 4.5 325 | 25.6 0.42 2.2 0.32 38.6
0

CeprieHb 24.5 6. |55 5.2 36.8 | 28.2 0.48 1.8 0.36 452
8

Bepecenn 19.2 7. 172 4.8 342 | 245 0.40 2.0 0.30 32.8
1

JKoBTenn 12.5 7. | 8.9 3.5 26.5 | 18.2 0.30 2.6 0.24 18.5
3
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Jlucronan 7.2 7. 1102 2.8 22.8 | 12.5 0.20 34 0.15 9.2
5
I'pynens 3.5 7. | 11.8 2.2 19.5 | 9.2 0.15 4.2 0.10 4.5
7

BukopuctoBytouu 111 JjaHi, CTYJJEHTH BUKOHYIOTh HACTyITH1 3aB/IaHHS:

l.

[ToGynyBatu Matpuiro koedimieHTiB mapHoi kopessmii I[lipcona s Bcix
MTOKA3HHKIB SIKOCT1 BOJIH.

Bu3zHauuTH CTATUCTUYHO 3HAUylll KOe(ILIEHTH KOpeJsUli Mpu piBHI
3Hauymocti o = 0.05.

BusiBuTH napu noka3zHUKIB 3 HAOUIbII CUIIBHOIO MO3UTHUBHOIO T4 HETATUBHOIO
KOPEJISILIELO.

[ToOynyBatu rpadiku 3ajieKHOCTEH [JIs Tap TMOKa3HUKIB 3 CHIIBHOIO
kopesiero ([r| > 0.7).

PospaxyBatu koedimieHTH aeTepMiHaIlil s BHUSBICHUX 3aJIEKHOCTEH Ta
IHTEpNPETYBATH iX 3HAYECHHSI.

[IpoBecTu aHami3 KOPEIALIMHUX 3B'I3KIB MK TEMIIEPATypoOrO BOJU Ta IHIIUMHU
nokasHuKaMu. [10sSiCHUTH BUSBIIEHI 3aKOHOMIPHOCTI.

[IpoBecTn aHami3 KOpENSIAHUX 3B'SI3KIB MK KOHILIEHTPALIEI0 PO3YHMHEHOTO
KHUCHIO Ta IHIUMH MoKa3HuKamu. [1osCHUTH BUSBJICHI 3aKOHOMIPHOCTI 3 TOUKU
30py IPOIIECIB, IO BiIOYBAIOTHCS y BOJIOUMI.

BuzHauuTu rpynu B3a€MOIIOB'SI3aHUX TTOKA3HUKIB SIKOCTI BOJM Ta MPEICTABUTH
iX y BUIISAL KopensamiHux 1esn (rpadivyHe 300pakeHHs, /1€ MOKa3HUKH
3'€THYIOTHCS JIHISIMH, SIKIIO MI)K HUMH ICHY€ 3HauyIlla KOPEJISLis).
PospaxyBaTu xoedirieHTH panroBoi kopessiii CripMeHa Jjis nap NOKa3HUKIB
""TeMIiepaTypa - po3uMHEeHU KuceHp' Ta "gocdaru - xnopodui-a". [lopiBHsATH
OTpYMaHI1 3HaUeHHS 3 KoedilieHTamMu Kopessiii [lipcoHa Ta moscCHUTHA MOKITUBI
BIIMIHHOCTI.

10.Ha ocHOBI pe3ynbTaTiB KOPENSLIHHOTO aHaji3y 3p0OUTH BUCHOBKH IPO OCHOBHI

IPOILIeCH, IO BIUTUBAIOTh Ha (JOPMYyBaAHHS SKOCT1 BOJIM B 03€Pi MPOTITOM POKY,
Ta MOKJIMB1 MPUYUHU €BTpodiKallii BOJONMHU.

KonTpoubHi 3antMTaHHA:

1.
2.

[I{o Take KopensIiiHUNA aHATI3 Ta IKa HOT'0 POJIb B €KOJIOTTYHHUX TOCIIIKEHHSIX ?
Yum BigpizHaroThes koedimieaTn kopemsiii [lipcona ta CrmipMeHa i B SIKUX
BUIAKaxX JOIIBHO 3aCTOCOBYBATH KOXKEH 3 HUX?

. Sk 1HTepmperyeTbcsd 3HAauYeHHs KoeQilieHTa Kopessmii Ta KoedimieHTa

neTepMiHaIlii?
SIkuM YMHOM MOXHA TMEPEBIPUTH CTATUCTUYHY 3HAYYLIICTh KoedilieHTa
KOPEJISIIii?
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5. YoMy MK TeMOEpaTypor0 BOAM Ta KOHIICHTPAII€I0) PO3YMHEHOTO KHCHIO
3a3BUYal CIIOCTEPITA€THCS HEraTUBHA KOPEIIAIIis?

6. SlkumMu OIOXIMIYHMMHU TMPOLIECAMH MOKHA TOSCHUTH KOPEJSALII0 MK
KOHIICHTpAIliIMHA 010TC€HHHUX €JIEMEHTIB Ta BMICTOM XJIOpo(iry-a y Bosi?

7. Sk ce30HH1 3MIHU BIUTMBAIOTH HA KOPEJIALIINHI 3B'SI3KM MK MMOKa3HUKAMH SKOCT1
BOJIN?

8. HUoMy He MOXHa CTBEpIKyBaTH, IO HAsSBHICTb KOpEJAIil MiX JBOMA
NOKa3HUKaMU 00OB'SI3KOBO BKa3y€ Ha MPUYUHHO-HACIHIIKOBHUH 3B'I30K?

9. dxi oOMexxeHHS Ma€ KOpENIAIiWHUNA aHami3 MPU BHUBYCHHI EKOJOTIYHUX
nporieciB?

10.lk MOXHa BHUKOPUCTOBYBAaTH pE3YyJbTaTH KOPEJSIIAHOrO aHamsy s
PO3pOOKH MPOrpaM MOHITOPUHTY SIKOCT1 BOJIA?
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JlaGopaTopHa po6orta 6
Mooentosanns npoyecie esmpogikauii 6oooiim. Pozpaxynok danamncy gpocghopy ma
azomy

Merta 3aHATTA

HaBuutu cTyAeHTIB MOAENIOBaTH mpouecu eBTpodikallii BOAOWM, MNPOBOAUTU
po3paxyHOK OanaHcy OloreHHHX ejaeMeHTIB (hochopy Ta a30Ty) Ta OIIHIOBATH PU3UK
eBTpodikallii Ha OCHOBI OTPUMAHUX PE3YJIbTATIB.

Xin podorn

Ha nouaTky 3aHATTS CTYJIEHTH BUBYAIOTh TEOPETUYHI OCHOBH IpoIleCcy eBTpodikarlii
BOJIONM, MOT0 MPUYKMHU, MEXaH13MHU Ta HACHIIKU. PO3MIs1at0ThCsl OCHOBHI MIJIXOAH JI0
MoOJIeNItoBaHHs eBTpodikaillii, 30kpema, mojeni Posnenseiaepa ta Jumiona-Pirnepa.
OcobnuBa yBara nmpuaUIAeTbest poiil ¢pochopy Ta a30Ty SK KIHOUOBUX O1O0r€HHHUX
€JIEMEHTIB, 110 0OMEXYIOTh PO3BUTOK (DITOIJIAHKTOHY Y BOJOMMAX.

JUisi TpakTUYHOI YaCTUHU 3aHATTA CTYJEHTH OTPUMYIOTh BUXIAHI JaHl IS
MOJIETIOBaHHS MPOIECiB eBTpodiKaIlii B 03epi:

IMapametp 3HayeHHs
[T;moma o3epa, km> 12.5
Cepenns rnmubuHa, M 5.8
O0'eM, MiTH M3 72.5
[Tnoma Bog0360py, KM? 285
PiyHunii npunimMB BOAH, MITH M>/piK 45.2
Yac Bo1000MiHY, POKH 1.6
Hanxomxenns 3aranbHoro ¢ocdopy, T/pik 8.5
HanxomkeHHs 3arajibHOT0 a30Ty, T/piK 125
Cepennst KoHIIeHTpaIlis 3araiabHoro Gocdopy y mputokax, mr/i | 0.188
CepenHst KOHIIEHTpAIIis 3arajIbHOTO a30Ty y MPUTOKAX, MT/JI 2.765
Koediuient cequmenTariii ¢pocdopy 0.45
KoediienT cenumenraitii a3oTy 0.25
Kputnune naBanraxxkeHus pochopom s o3epa, r/m?-pik 0.13

CuiBBigHomieHHast N:P st po3Butky (pitormankrony (Mmacose) | 16:1

BukopucroBytouu 111 J1aHi, CTYJIEHTH BUKOHYIOTh HACTYITHI 3aB/IaHHS:
1. Po3paxyBaTu rijpaBiidyHe HaBaHTaXXEHHS Ha 03epo (M/piK).
2. Po3zpaxyBaru 30BHIIIHE HABAHTAXKEHHS 03epa (hochopoM Ta a30ToM (I/M? piK).
3. Busnauntu momyctuMe HaBaHTaKeHHS QocdopoM Ta azoToMm aiis o3epa 3a
Moeso PosieHBenaepa.
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4. Po3paxyBaTu O4YiKyBaHy PIBHOBaXXHY KOHIIEHTpALlll0 3arajibHoOro ¢ocdopy B

o3epi 3a mogemno Jumiona-Pirnepa: [Plozepo = L(P) - (1 - R(P)) / (z - p) ne
[PJo3epo - koHueHTpalis 3aranbHOro gocdopy B o3epi, mr/i; L(P) - 3oBHIIIHE
HaBaHTaxeHHs Qochopom, r/m?-pik; R(P) - koedimient yrpumanns gocopy B
03epl; Z - cepeaHs IMOWHA, M; p - TIAPaBIIYHE HABAaHTAXEHHS, M/PIK.
Po3paxyBatu o4ikyBaHy piBHOBa)KHY KOHIIEHTpAI[IIO 3arajibHOTO a30Ty B 03€pi
3a aHAJIOTTYHOI0 (POPMYJIOIO.

Buznauutu, sikuii 3 6loreHHUX eneMeHTIB (Ppocdop 4u a30T) € JIMITYIOUUM
dakTopoM 1711 PO3BUTKY (ITOTJIAHKTOHY B O3€pi, BPaXOBYIOYH ONTHMAILHE
craiBBigHomeHHsa N:P.

OuiHuTH pU3MK eBTpodikalii o3epa, MOPIBHABILIM PO3paXxOBaHI KOHLIEHTpALIi
O10reHHUX €JIEMEHTIB 3 KpUTUYHUMU 3HAYCHHSIMU:

onirorpoduuii cran: [P] <0.01 mr/n, [N] < 0.3 mr/m;

me3zorpodrmit ctan: 0.01 < [P] <0.035 mr/xa, 0.3 <[N] < 0.9 mr/m;
eBTpodHumii ctan: 0.035 <[P] < 0.1 mr/n, 0.9 <[N] < 1.8 mr/m;
rineprpo¢uuii ctan: [P] > 0.1 mr/m, [N] > 1.8 mr/m.

@)

O

o

(@)

Po3pobutu crieHapii 3MEHIIICHHS 30BHINIHBOTO HABAaHTAKCHHS O10TC¢HHUMU
eIeMEeHTaMHu ISl JOCATHEHHS Me30Tpo(HOTro cTaHy o3epa. Po3paxyBaru
HeoOX1JHEe 3HKEHHS HaaXxoKeHHs ¢hocdopy Ta a30Ty (y BiACOTKAX).
[ToGynyBaTu rpadixk 3aJIeKHOCTI OYIKYBaHOI KOHIIEHTpAIlli 3arajibHOTO
dbocdopy B 03epi BiJ 30BHINTHEOTO HaBaHTaXEHHS (HOchHopoM.

10.IIpoananizyBatu OTpUMaH1 pe3yJbTaTH Ta 3pOOUTH BUCHOBKH IOJI0 CTaHy

03epa Ta HEOOX1THUX TPUPOAOOXOPOHHHX 3aXO/IB.

KonTpoJubHi 3antuTaHHA:

l.
2.
3.

[I{o Take eBTpodikallis BOJAOUM Ta sIKi il OCHOBHI TPUYUHU ?

Sxa ponb hochopy Ta a30Ty B nporiecax eBTpodikarii?

3a skux ymoB ¢ochop abo a3oT crae JIMITyIOUUM (PaKTOPOM IJi PO3BUTKY
(1TOTIIAHKTOHY ?

SIxi OCHOBH1 TPUHITUIH TIOKJIAJICHO B OCHOBY Mojelni DosieHBelinepa?

. SIKk po3paxoBYy€ThCSl IOMyCTUME HABAHTAXKECHHSI O10T€HHUMM €JIEMEHTaMH sl

o3epa?

Axi pakTopu BIIMBAIOTh HAa KOEQIIIEHT yTpUMaHHS OIOTE€HHUX €JIEMEHTIB y
BOJIOMMI?

Yomy st MozietoBaHHs €BTpo(iKallii yacTiiie BUKOPUCTOBY€EThCs docdop, a
HE a30T?

Sk BruMBae yac BOJ0OOOMIHY Ha MpoiiecH eBTpodikartii?



MIHICTEPCTBO OCBITH I HAVKU YKPATHU ®-23.10-
% JEP)KABHUU YHIBEPCUTET «KUTOMUPCBKA ITOJITEXHIKA» 05.01/103.00.1/6/0OK23-
"T(,)M"pc,bka Cucrema ynpapJainns sikictio Biznosinae JJICTY ISO 9001:2015 01-2024
noJtiTexHika
Bunyck 1 3minu 0 Exzemnuap Ne 1 Apr 47/ 26

9. Sxi MeToIM MOXHa 3aCTOCYBATHU JIJIsl 3SMEHIIICHHS 30BHIIIHBOIO HABAaHTAXKEHHS
BOJIOMM O10r€HHUMH eJIeMEeHTaMu?

10.4x1 MeToau BHYTPILIHBOBOJAOMMHOI OOPOTHOU 3 €BTpOQIKAIlIEI0 ICHYIOTh Ta B
AKUX BUIAJKAX iX JOLIBHO 3aCTOCOBYBAaTH?
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JlabopaTopHna podora 7
IIpozno3ysanusa aAKocmi NOGEPXHEBUX 600 MEMOOOM eKCMPANONAUII MPEHOi8
CEe30HHUX 3MIH 2IOPOXIMIYHUX NOKA3HUKIG
Mera 3aHATTHA
HaBuuTu CTynEHTIB BUSIBISATH TPEHIM CE30HHUX 3MIH T1IPOXIMIYHHUX MOKA3HHKIB
SAKOCTI TIOBEPXHEBUX BOJ, MNPOBOJUTU iX EKCTPANOJALII0 s [POrHO3YBAaHHS
MalOyTHBHOTO CTaHy BOJAHMX 00'€KTIB Ta OLIIHIOBATH TOYHICTh OTPUMAHUX MPOTHO3IB.
Xix podotu
3aHATTA pO3MOYMHAETHCS 3 O3HAMOMIIEHHS 3 TEOPETUYHMMM OCHOBAMM aHAJI3y
YacOBHX PsI/IIB Ta METOJaMU MPOTHO3YBaHHs. CTyJ€HTH BUBYAIOTh P13H1 TUIIH TPEH/IB
CE30HHI

EKCIIOHEHI[IaJIbHUM,  JIOTapu(MIUHUIA,

¢dykryarnii,

(JTiHIMHWAH, MOJIIHOMIAJIbHU ),

KOJMBAaHHSA Ta BHUIIAJIKOBI a TakoXX METOAW iX BUSBICHHS Ta
MaTE€MaTUYHOT'O OIHCY.

JUis MpakTU4HOI POOOTH CTYJEHTH OTPUMYIOTh YaCOBUHM PsI JAaHMX IOMICSYHOIO
MOHITOPUHTY IKOCT1 BOAM B piulli 3a 5 pokiB (60 MicsALIB) 1JIsI HACTYITHUX NOKA3HUKIB:
TeMIiepaTypa Boau, po3unHenuit kucedb, bCKs, amoniii, Hitpatu, docdaru. Uepes

BEJIMKUIM 00CAT JaHUX HaBeAEeMO (PparMeHT TAOIMIll JUIsl MEepIIMX Ta OCTaHHIX 12

MICSIIIIB:
Pik | Micsiub | Temneparypa | Po3unnennii | BCKs, | Amoniii, | Hitpatu, | ®ocdarm,
Boau, °C KHCEeHb, MI/JI | MI/JI MI/JT MTI/JT MTI/JT
1 1 2.3 11.8 2.2 0.35 5.2 0.12
1 2 1.8 12.2 2.0 0.38 5.5 0.11
1 3 4.5 10.8 2.5 0.32 4.8 0.15
1 4 10.2 9.5 2.8 0.25 4.2 0.18
1 5 15.8 8.2 3.2 0.18 3.5 0.22
1 6 20.5 7.2 3.8 0.15 2.8 0.28
1 7 23.8 6.3 4.5 0.22 2.2 0.32
1 8 22.5 6.0 4.8 0.28 1.8 0.35
1 9 18.2 7.2 4.0 0.25 2.4 0.30
1 10 12.5 8.5 3.5 0.30 3.2 0.25
1 11 7.2 9.8 2.8 0.35 4.1 0.18
1 12 3.5 11.2 2.5 0.40 4.8 0.14
5 1 2.1 10.8 2.6 0.48 5.8 0.18
5 2 1.5 11.2 2.5 0.52 6.2 0.16
5 3 4.2 9.8 3.0 0.45 5.5 0.22
5 4 9.8 8.2 3.4 0.38 4.8 0.25
5 5 15.2 7.2 3.8 0.30 4.0 0.30
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21.0 6.0 4.5 0.25 3.2 0.38

24.2 5.2 52 0.32 2.5 0.42

(e BIEN J o))

23.0 5.0 5.5 0.38 2.0 0.45

9 18.5 6.2 4.8 0.35 2.8 0.38

10 12.2 7.5 4.2 0.42 3.8 0.32

11 6.8 8.8 3.5 0.48 4.6 0.25

NN ||| O

12 3.0 10.2 3.0 0.55 54 0.20

BukopucToBytouu 111 JaHi, CTYJI€HTH BUKOHYIOTh HACTYIIH1 3aB/JIaHHS:

l.

[ToOymyBaTu rpadikv 4aCOBUX PSIIIB JJIsI KOKHOTO 3 TIAPOXIMIYHUX TTOKA3HUKIB
3a BECh MEPI0J] CIIOCTEPEKEHb.

BusBuTH HaAsSBHICTH CE30HHOI KOMIIOHCHTH B YaCOBUX PsIax KOXHOTO
nokazHuka. [[ns mporo moOyayBatu Tpadiku cepeaTHLOMICSYHUX 3HAYEHD
MOKA3HUKIB.

Po3paxyBaTu 1HIEKCH CE30HHOCTI i KOXXHOIO IOKa3HHKAa 3a METOJIOM
BIJIHOIIIEHHSI 10 KOB3HOI CEPETHBOI.

Buginutu TpeHI0BY KOMITOHEHTY YacoBHX psimiB. [[Isl KOKHOTO IMOKa3HUKA
nigiopatu HaOUIBII BIANMOBIAHY (yHKIIO TpeHAy (JiHIMHY, MOJIHOMIAIbHY,
eKCIIOHEHLIalbHy a00 Jorapu@MiyHy) Ta OLIHUTH 1i aJIeKBAaTHICTh 3a
Koe(dimieHToM aeTepmiHarii.

Ha ocHOBI BUSBIICHUX TPEHIIB Ta CE30HHUX KOJHMBaHb PO3POOUTH MPOTHO3HI
MOJIeJI1 JIsl KOKHOTO IMOKa3HUKA Ha HacTynHuM pik (12 micsAuis).

JIisi mepeBipKM TOYHOCTI MPOTHO3YBAaHHSI BUKOPHUCTATH METOJ] MEPEXPECHOI
NepPEeBIPKU: BUKJIIOUNWTU 3 aHATI3y OCTaHHINA piK crioctepexkeHpb (12 MicsiiB),
moOyIyBaTH MPOTHO3HI MOJIENl HA OCHOBI JaHUX 3a 4 POKH, CIPOTHO3YBATH
3HAQYCHHS TOKa3HUKIB Ha 5-U pIK Ta MOPIBHATU iX 3 (PAKTUUYHUMH JAHUMH.
PospaxyBaTu cepeHio aOCONIOTHY Ta BIIHOCHY MOXUOKH TTPOTHO3Y.
[IpoananizyBaTu BUSIBICHI TPEHIU 3MiH T1IPOXIMIYHUX MTOKA3HUKIB Ta 3pOOUTH
BUCHOBKH I110JI0 TUHAMIKH SIKOCT1 BOJIM B Piylli.

BusBuTr mOKa3HWKW 3 HaWOUIBII BHPAKEHWMU HETATUBHUMU TPEHAAMU Ta
3aMpONOHYBATH MOXJIMBI TPUYMHU MOTIPIIEHHS SKOCT1 BOJIH.

Ha ocHOB1 oTpuMaHUX MPOTHO3IB OIIHUTH PU3MK TEPEBUINCHHS HOPMATHBIB
SKOCT1 BOJIU JUIsl KOYKHOT'O MTOKa3HUKA B HACTYITHOMY POIIi.

10.IlinroTyBaT 3BIT 3 pe3yJbTaTaMU aHali3y Ta MPOTHO3YBAHHS, BKIIOYAIOYH

rpadiku, TaOJIHII Ta BUCHOBKH.

KoHTpoJubHI 3antMTaHHA:

1.
2.

o Take 4acoBHil psAJl Ta SIKI KOMIIOHEHTH BiH MOXE MICTUTH?
SIKi METOJTM BUKOPHUCTOBYIOTHCS JIJIsl BUSIBJICHHSI TPEH/TY B YaCOBUX psiaax?
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Sk BHIITUTH CE30HHY KOMITOHEHTY YacOBOTO PSAY Ta pO3paxyBaTH iHICKCH
CE30HHOCTI?

Sxi TMNU TPEHAIB MOXYTh CHOCTEpIraTUCSA B YAaCOBUX pANaX TIIPOXIMIYHUX
MMOKA3HUKIB?

ki pakTOpu MOXKYTh BIJIMBATH HA CE30HH1 KOJMBAHHS MOKA3HUKIB SIKOCT1 BOJIH
B plukax?

Sk OLIHUTH aAeKBaTHICTh TPEHI0BOI MO Ta TOYHICTh IIPOTHO3Y?

Y d4omy monsrae METOJ TEpPEeXpecHOi TepeBipKM Ta Mg 4YOro BIH
BUKOPUCTOBYETHCSA?

ki 0OMeKXEHHS Ma€e METOJ] eKCTPAIOJIALil TPEH IIB ISl TPOTHO3YBaHHS SKOCTI
BOJIN?

Sk Moxe BIUIMBATH 3MiHA KJIIMaTy Ha TPEHAM TIAPOXIMIYHUX MMOKA3HUKIB y
piukax?

10.lkuM YMHOM pe3yJbTAaTH TPOTHO3YBAHHS SKOCTI BOAM MOXYTh OyTH

BUKOPHUCTaHI B CUCTEMI €KOJIOTTYHOT'O YNPaBIIIHHS BOJHUMU pecypcaMu’?
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JlabopaTopHna pobora 8

Ouinka ma mooenreanHs npouecie 3a0pyOHeHHA IPYHMIE 8ANCKUMU MEeMANaMu.
Po3paxynok Koegiyicnmis HakonuueHHns

Mera 3aHATTHA
HaBuuTy CTyAeHTIB OLIHIOBAaTH Ta MOJEIIOBATH MPOLECH 3a0pyJHEHHS IPYHTIB
BaXKMUMH METaJIaMH, PO3PaXxOBYBaTH KOS(IIIIEHTH HAKOIMYEHHS Ta BUKOPUCTOBYBATH
111 JIaH1 JIJIs1 TPOTHO3YBAHHS €KOJIOTTYHUX PU3HUKIB.
Xix podotu
Ha mouaTky 3aHSITTS CTYJACHTH BHUBYAIOTh TEOPETUYHI OCHOBU IMOBEIIHKH BaXKKHX
METaJiB y IPYHTax, MEXaHI3MHU iX Mirpauii Ta aKymyJsilii, a TakoxX (pakTopu, IO
BIJIMBAIOTh HA PYyXJIUBICTh BOXXKUX METAJIIB Y IpyHTOBOMY Mpodimi. Posrasgatoreces
OCHOBHI TIOKa3HHMKHM OI[IHKM 3a0pyJAHEHHs TIPYHTIB: KOe(DIillieHT KOHIEHTpaIlii,
Koe(iIieHT HAKOMMYEeHHSI, CYMapHUI MOKa3HUK 3a0pyTHEHHS, 1HEKC T€0aKyMYJISIIIi.
JIJist mpakTUYHOI pOOOTH CTYACHTH OTPUMYIOTh Pe3yJIbTaTh aHali3y 3pa3KiB IPYHTY,
BIIIOpaHUX HA PI3HUX BIJCTAHSIX B1Jl METaNypridiHOrO MIANPUEMCTBA 32 PIZHUMH

HapsMKaMU:
Touka | Bincran | Hampsamo | Bmicr pH Bwmict | I'panynomeTrpuynu
Bindop | B Bix | K y IPYHT | rymycy | i ckaag  (BMicT
y JuKepeJI IPYHTI y , % ¢isuunoi raAMHM),
a, KM , %
MI/KT
Pb Cd|{C |Zn | N
u i
®on - - 12 0. [ 18|45 |2 |68 3.2 42
5 5
T1 0.5 [liBHiu 85 3. | 75118 |6 |62 2.8 38
2 5 5
T2 1.0 [TiBHiu 62 2. |58 |14 |5 |64 3.0 40
1 5 2
T3 2.0 [liBHi4 35 1. 142195 |4 |65 3.1 41
2 2
T4 5.0 [TiBHiu 18 0. [25]65 |3 |67 3.2 42
7 2
T5 0.5 Cxin 95 3. 1821]20 |7 |e6.1 2.7 37
8 5 2
T6 1.0 Cxin 72 2. |65]16 |5 |63 2.9 39
5 5 8
T7 2.0 Cxin 42 1. |48 110 |4 |64 3.0 40
5 5 5
T8 5.0 Cxin 22 0. |28 |75 |3 |6.6 3.1 41
8 5
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T9 0.5 [liBnenn 65 2. 16816 |6 |63 2.9 38

8 5 0
T10 1.0 ITiBoeHs 48 1. 52|12 |4 |65 3.0 40

8 5 8
TI11 2.0 [liBnenn 28 I. |35]85 |3 |6.6 3.1 41

0 8
T12 5.0 ITiBneHs 15 0. 12255 |2 |6.8 3.2 42

6 8
T13 0.5 3axing 80 3. |70 |17 |6 |62 2.8 38

0 5 2
T14 1.0 3axin 58 2. |55(13 |5 |64 3.0 40

0 5 0
T15 2.0 3axin 32 1. 38190 |4 |65 3.1 41

1 0
T16 5.0 3axin 16 0. 124160 |3 |6.7 32 42

6 0

CTyaeHTH TakoX OTPUMYIOTh 3HaU€HHS TpaHuyHO Jonyctumux konnenrpanii (I'JIK)

BOKKHUX METAJIB y IPYHTaX:

Pb: 30 mMr/kr
Cd: 1.0 mr/kr
Cu: 55 mr/kr
Zn: 100 mr/kr
Ni: 50 mr/xr

BukopucroBytouu 111 jaHi, CTYJIEHTH BUKOHYIOTh HACTYITHI 3aB/IaHHS:

l.

PospaxyBatu koedimienTn koHieHTpaiii (Kc) BaXkux MeTamiB g KOXKHOI
TO4KH Bimoopy 3a dopmyior: Kec = C / Chon ne C - BMICT MeTally B TPYHTI,
Cdon - poHOBHUI BMICT METaIy.

Pospaxysaru koedinientu nepeBuiiends I'JIK a1 Ko’)KHOTo MeTany B KOXKHIN
TOYIIi BiIOODY.

. Po3paxyBatu cyMapHuil MOKa3HUK 3a0pyaHEHHs (ZcC) Uisi KOXKHOI TOYKHU

BimOopy 3a popmymoro: Z¢c = Y Kc - (n - 1) me n - KUIBKICTh METaJIiB.
O1uiHUTY piBeHb 3a0pyTHEHHS TPYHTIB 32 CYMapHUM IMOKa3HUKOM 3a0pyTHEHHS:
o Zc <16 - gonycTuMuil piBeHb 3a0pyIHEHHS;
o 16 <Zc <32 - nomipHO HeOE3NEUHUI PIBEHb;
o 32<Zc<128 - Hebe3neYHUI1 piBEHb;
o Zc > 128 - Han3BU4aitHO HEOE3MEUHU PIBCHbD.

. IlobynyBatu rpadiku 3ajie)KHOCTI BMICTY Ba)XKKUX METaJiB BiJ BIJCTaHi 110

JoKepena 3a0pyIHEHHS JUIsl KO)KHOTO HAIPSIMKY.
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6. IliniOpaTn MaTeMaTH4HI 3a1€XKHOCTI (perpeciiiHi MoJieni), 0 ONUCYIOTh 3MIHY

KOHIICHTpAIlli Ba)XXKWX METaJliB 3 BIJICTAHHIO BijJ JpKepena 3a0pyaHEHHS.
[lepeBipuTH HACTYMHI MOJENI:

o C=ae-br)

o C=a/r"b ne C - KOHIIEHTpaIlisl METaIly, T - BIICTaHb BiJ JpKepena, aib -

Koe(DILIEHTH MOJENI.

Busznauutu paaiycu 30H 3a0pyaAHEHHS (BiJICTaH1, Ha SKUX KOHIICHTPAIIisl METaTy
nepesunrye I'JIK) 1 k0)kHOro MeTalty 3a 10MOMOT0I0 OTPUMAaHUX PErpeciitHuX
MOZENEN.
[ToOynyBaTu KapTy-cXemy 30H 3a0pyAHEHHS TEPUTOPIi BAKKUMH METalamH,
BUKOPHUCTOBYIOUM METOJI IHTEPIOJIALII].
[IpoananizyBaT BIUIMB BiIacTUBOCTeW IpyHTy (pH, BMIicT Tymycy,
IPaHYJIOMETPUYHUN CKJIaJ])) Ha HAKOIMHMYCHHS BaXXKUX METAJIB IIIIXOM
pPO3paxyHKy KOe(]IIiEHTIB KOPEIISIIii.

10.3poOUTH BHUCHOBKHM IOJO IMPOCTOPOBOrO PO3MOALLY 3a0pyJHEHHS IPYHTIB

BOXKKMMH METAJaMU Ta OI[IHUTH €KOJIOT1YH1 PUBHKHU.

KoHTpoJubHi 3antMTaHHA:

l.
2.
3.

Ski OCHOBHI JKepelia HAIXOIKEHHST BAXKKUX METaJIB Y IPyHTH?

Sxi paxTopu BIUIMBAIOTH HA PYXJIUBICTh BAXKKHUX METATIB y IPyHTaxX?

[Ilo Take koe(ilieHT KOHLEHTpallii Ta CyMapHUH NOKa3HHUK 3a0pyJHEHHS
IPYHTIB?

Sxum unHOM pH TpyHTY BITMBa€ Ha PyXJIUBICTH Ta 010J0CTYMHICTh BaXKKHX
MeTaiiB?

. UoMy KOHIIEHTpaIlisl BaXXKKUX METANIB Yy IPYHTI 3MEHIITYEThCS 3 BIACTAHHIO BIJ

JoKepesia 3a0pyTHeHHS ?

Sxi MaTemMaTH4HI MOJIE1 MOXKYTh OYTH BUKOPUCTAHI JIJIsl OTIHCY MMPOCTOPOBOTO
PO3MOILTY 3a0pyAHEHHS IPYHTIB?

[I{o Take paaiyc 30HU 3a0pyAHEHHS Ta K HOr0 MOKHA BUSHAYUTHU?

ki MeToM MOKHA BUKOPHUCTOBYBATH JIJIS IHTEPIIOJIALII JTaHUX MPHU MOOY10B1
KapTu 3a0py/IHEHHS IPYHTIB?

SlkuM YMHOM BMICT TyMyCy Ta TPaHYJOMETPUYHUN CKJIaJ BIUIMBAIOTH Ha
HAKOIMMWYEHHS BaKKUX METaJIB y IpyHTax?

10.5Ixi 3axomuM MOKHA 3alpoONOHYBAaTU ISl 3MEHIICHHSA 3a0pyJHEHHS TPYHTIB

BXKUMH METaJIaMH Ta iX PEKyJIbTUBAIII1?
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Mooentosanna mizpayii 3a0pyontoruux pevosun y cucmemi "'tpynm-pocnuna’.

Po3paxynox mpanciokauiiinux Koeghiyiecnmie
Mera 3aHATTHA
HaBunutu CcTyAeHTIB MOJETIOBAaTH MPOLIECH Mirpauii 3a0pyAHIOIOYUX PEYOBUH Y
cucteMi "IpyHT-pociuHa", pO3paxOBYBAaTH TpPAHCIOKaliiHI KOEQIIIEHTH Ta
BUKOPUCTOBYBATH X JIJISl OLIIHKK PU3UKY 3a0pyIHEHHS POCIMHHOI TPOTYKITIi.
Xin podorn
(MpoI0BKEHHA)
Ha movarky 3aHSTTS CTYI€HTH 03HAOMITIOIOTHCS 3 TEOPETUYHUMU OCHOBaMH MITpaltii
3a0pyIHIOIOYMX PEYOBHH Yy cucTeMi "TpyHT-pociuHa". Po3risgaroThCsi OCHOBHI
NUISXW  HAJAXOKEHHS 3a0pyJHIOBAYiB y POCITUHH, MEXaHI3MH iX TIOTJIMHAHHS
KOPEHEBOIO CHUCTEMOI0 Ta TPAHCHOPTY IO POCIWHI, (pakTopu, MO BIUIMBAIOTH Ha
IHTEHCUBHICTh ~IIUX  mporeciB. OcobnuBa yBara MNPUAUISETBCS  MOHSTTIO
TPAHCJIOKAIIHHOT O Koe(ILI€HTa Ta METOIaM MOr0 BU3HAYEHHS.
JUis  mpakTH4HOI pOOOTHM  CTYAEHTH OTPUMYIOTh  pe3yJlbTaTd  IOJIBOBOIO
EKCIIEpUMEHTY, B sIKOMYy OyiM BiaiOpaHl 3pa3Ku IPYHTY Ta PI3HUX YaCTHH POCIIUH
(xopinHs, cTebna, JIUCTA, MJI0AU) 3 IUISHOK, 3a0py/THEHUX BaXXKUMH METaJlaMU Ta
OpraHIYHUMU 3a0pyTHIOBAYAMH

Hinsn | Kyasry | Tun pH Bwmicr Bwmict
Ka pa IPYHTY IPYH | 3a0pyaHIOI0 3a0pyIHIOI0
Ty Yux 110
PE€YOBHH Yy PEYOBHH Y
IPYHTI, pizHux
MI/KT 4YacTHUHAX
POCIHH,
MI/KT
Pb C |C | Zn | A | YacTuHa Pb |Cd | Cu
d |u T POCIIMHA
1 [Mmenn | Yopuoze | 6.8 45 1. |6 |12 | 0.1 | Kopinns 18. 1 0.6 | 42.
s M 2 1510 5 5 5 5
Crebio 52102 15.
8 2
Jlucts 8.51(0.3 ] 18.
5 5
3epHO 2.110.1 |82
2
2 Kapron | JlepuoBo | 5.5 38 0. |4 |95 0.1 | Kopiausa 14. 1 0.5 | 32.
st - 9 |8 2 2 2 5
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ITiA30JI1C
THH
Crebio 45102 |12
4 8
JIucrs 7.2 103 15.
2 5
Bynsou 1.8 10.0 |65
8
3 Mopxksa | Cipuit 6.2 42 1. |5 | 10 | 0.1 | Kopinnsa 16. | 0.5 | 38.
JTICOBHI 0[5 |5 4 8 8 5
Ctebo 5.0 0.2 | 14.
5 2
Jlucrs 7.8 1 0.3 ] 16.
4 8
Kopenermig | 2.5 | 0.1 | 9.5
5
4 Tomaru | Yopuoze | 7.0 40 1. |6 |11 |0.1 | Kopinns 15. 1 0.6 | 40.
M 1 /10 |0 |3 5 2 2
Crebito 4.8 10.2 |13.
6 5
JIucts 75103 17.
2 2
ITnomu 1.2 10.0|5.8
5
5 Kanycr | HepHoBo | 5.8 35 0. |4 |90 | 0.1 | Kopiaasa 13. 104 | 30.
a - 8 |5 0 8 8 5
ITiI30JIHC
THH
Ctebno 42102 |11.
2 8
Jlucrs 6.8 1 0.3 ]| 14.
0 5
Kauan 1.5]100 |72
7

CTyaeHTH TakoX OTPUMYIOTh 3HaU€HHS I'paHuyHO aonyctumux konuenrpauii (I'J1K)
3a0pyIHIOIOYUX PEYOBUH Y POCIMHHINA MPOTYKLIi:

o Pb: 0.5 mr/kr nns 3epna, 0.4 MI/Kr AJ1 OBOYIB

o Cd: 0.1 mr/kr nns 3epna, 0.03 mr/kr aJist OBOUiB

o Cu: 10 mr/kr

e 7Zn: 50 mr/kr

o JAT: 0.1 mr/kr
BukopucroBytouu 111 JjaHi, CTYJIEHTH BUKOHYIOTh HACTYITH1 3aB/IaHHS:

1. Po3paxyBatu koedimientu OionoriyHoro noriuHanHs (KBII) nns koxHOT

3a0pyIHIOI0YO1 PEUOBUHHU Ta KOXKHOI YaCTHHH pociuHu 3a popmynoro: KBII =
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Cpocnuna / Crpyut ne CpocivHa - KOHIEHTpallisl 3a0pyHIOBaYa B POCIMHI,
CrpyHT - KOHIIEHTpaIlisi 3a0pyIHIOBa4a B IPYHTI.

PozpaxyBatu Tpancnokariitai koediientu (TK) nis nepexoty 3a0pyIHIOIOUNX
pPEYOBMH 3 KOPIHHA B HAA3€MHI YacTMHM pociuH 3a ¢opmynoro: TK =
Cuamzemna uvactuHa / CxopinHg ge CHajg3eMHa 4YacTHHA - KOHIIGHTpAIIis
3a0pynHIOBaya B HAJA3€MHIM 4YacTUHI pociimHU, CKOpIHHA - KOHIEHTpALis
3a0pyaHIOBaYa B KOPiHHI.

[ToOynyBaTu psAau pyXJIUMBOCTI 3a0pYyAHIOIOUMX PEYOBUH y CHUCTEMI "TPYHT-
pocnuna" Ha ocHOB1 oTpumanux KBII.

[ToOynyBaTu psiau IHTEHCUBHOCTI TPAHCIOKAIlli 3a0pyIHIOIOYUX PEYOBHH 3
KOPIHHS B HaJ[36MH1 YaCTUHH POCIIMH Ha OCHOB1 oTpumaHux TK.

[TopiBHATH IHTEHCUBHICTh HAKOMHYEHHS 3a0pYyIHIOIOYMX PEYOBUH PIZHUMH
CLTBCHKOTOCTIOAAPCHKUMH KyJIbTypaMu. BUSBUTH KyJIbTYpH 3 HaWBHIIOIO Ta
HaWMHKYOI0 3/IaTHICTIO 0 HAKOITMYCHHS 3a0pY/IHIOBAYiB.

JlocniguTu BIUIMB TUIY IPYHTY Ta Horo pH Ha 1HTEHCHMBHICTh HAKOIMMYEHHS
3a0pyIHIOIOYUX PEYOBUH pociMHaMU. /[ 1[pOro po3paxyBaTu Koe)ilieHTH
kopessiii Mk pH rpynty Ta KBII nst pizHux 3a6pyaHioBadiB.

[loOynyBaTn MaremMaTHuHi MOJIENl, IO ONHUCYIOTh 3aJI€KHICTh BMICTY
3a0pyIHIOIOYMX PEUOBUH Yy ICTIBHUX YAaCTHHAX POCIHUH BiJ X BMICTY B IPYHTI.
[lepeBipuTH JNiHIIHI Ta HEMIHINHI MOJIETI.

BukopucroBytoun oTpuMaHi MOJENi, PO3paxyBaTH KPUTHUYHI KOHIICHTpAIlii
3a0pyIHIOIOYUX PEUYOBHH y IPYHTI, NIPU SKUX 1X BMICT Y POCIUHHIN MPOTYKIIii
He nepesuiryBatume ['JIK.

Po3pobutn pexomeHmaiii MO0 BUPOIIYBAHHA CLIBCHKOTOCIOMAPCHKUX
KyIbTyp Ha 3a0pyJHEHHX TIpyHTaXx 3 YypaxyBaHHSAM iX 3JaTHOCTI [0
HAaKONMYEHHA 3a0py/JHIOBaYIiB.

10.ITinroTyBaTil 3BIT 3 pe3yjbTaTaMU pPO3PaXyHKIB Ta aHajlidy, BKJIIOYAIOYH

Ta0auIl, rpadiki Ta BUCHOBKHU.

KonTpoJubHi 3antMTaHHA:

l.

[Ilo Take koediuieHT O10JOTIYHOTO TOrJMHAHHSA Ta TPAHCIOKAIIMHUN
KoedirieHT?

Axi ¢akTopu BIUIMBAIOTh Ha I1HTEHCHUBHICTb TOIVIMHAHHS 3a0pyAHIOIYHX
PEYOBHH POCITMHAMH 3 TPYHTY?

YoMy pi3HI BUAM POCIMH MalTh pi3HY 3JaTHICTh 10 HAKOMUYCHHS
3a0pyIHIOBAYiB?

Sx BrummBae pH rpyHTy Ha 01040CTYIHICTh BaXXKUX METAJIB JJISI POCIUH?
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. HoMmy KOHIIEHTpalisd 3a0pyAHIOIOUMX PEUYOBUH Yy PI3HUX YacTHHAX OIHIET
POCIMHUA MOX€E CYTTEBO BIIPI3HATUCS?

. Sxi MexaHI3MHU 3aXUCTy POCIHMH B HAJAMIPHOIO HAKOMWYEHHS TOKCUYHUX
PEYOBHH ICHYIOTh?

. SIki maTeMaTH4Hi MOJIeJIl MOXXYTh OyTH BUKOPHCTAHI JIJIsi OMHUCY 3aJICKHOCTI
BMICTY 3a0py/JIHIOBaYiB y POCIIMHAX BIJ] IX BMICTY B IPYHTI?

Y yoMy nmosira€e  KOHILEMIisl KPUTHUYHOTO  HABAaHTAXXEHHA IPYHTY
3a0pyIHIOIOYUMHU PEUOBUHAMM 3 TOUKHU 30py O€3MEeKU POCTUHHOT MPOIYKIi?

. Sxi clIbChKOTOCTIONAPCHKI KYJIBTYPH OIIIBHO BHPOIIYBAaTH Ha TIPYHTAX,
3a0pyJHEHUX BaXKUMHU MeTaiaMu?

10.4ki 3axoau MOXHA 3ampoINOHYBaTH Il 3MEHUIEHHS HAKOIMMYECHHS

3a0pyIHIOIOYUX PEYOBUH Y POCIUHHINA MPOTYKIIIi?
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JlabopaTopHna pobora 10
Ouinka exono2iynoi cmiiikocmi 1aHOWagpmie 3a 00NOM02010 2e0iHPopmayiiinux

cucmem (I'IC). Po3paxynok koegiyicnmis exoo2iunoi cmaodinbnocmi
Merta 3aHATTA
HaBunuTu CTyneHTIB BUKOPUCTOBYBAaTH T€OIHQOpMAlIHI CHUCTEMU ISl OL[IHKH
€KOJIOTIYHOI ~ CTIMKOCTI JIaHAmagTiB, MPOBOJUTH PO3PAXYHOK  KOEQIIIEHTIB
€KOJIOTIYHOI CTaOUILHOCTI Ta pO3poOJATH PEKOMEHJalli 00 ONTUMI3allii
JTaHAAPTHOI CTPYKTYpPH TEPUTOPIi.
Xix podoTu
3aHATTS PO3MOYMHAETHCS 3 O3HAMOMIICHHS 3 TCOPETUYHUMHU OCHOBAMH OIIHKH
€KOJIOT14HOI cTiiikocTi JaHmmadTiB. CTyJIEHTH BHUBYAIOTH MOHATTS JaHAmadTHOI
CTPYKTYPH TEPHUTOPIi, €KOJIOTIYHOTO KapKacy, CTaOUTI3yI0UUX Ta JeCTalLIi3yHunX
yTiab, @ TAKOXK METOAU KUIBKICHOI OIIHKYA €KOJIOTTYHO1 CTIMKOCTI JJaHamadTiB.
JIist IpakTUYHOI pOOOTH CTYAEHTH OTPUMYIOTh HU(POBY KapTy aJMIHICTPATUBHOTO
palioHy 3 Ki1acu(iKalli€ro 3eMEJIbHUX YT1b Ta IX MJIOIAMH:

Tun yrigs IL1omna, Koedgiuienr €KO0JIOTTYHOI
ra 3HAYMMOCTI

BonoliMu Ta BonoTOKH 850 0.79

Jlicu 3500 1.00

Jlicocmyru 280 0.85

[Tpuponani myku Ta nacouma | 2100 0.68

Cinoxarti 1200 0.62

®pyKTOBI caau Ta | 450 0.50

BUHOTPATHUKH

OpHi 3emiti 12500 0.14

Haceneni nynktu 1800 0.10

[TpomucioBi 00'exTn 320 0.00

Bceworo 23000 -

CTygeHTH TakoX OTPUMYIOTh I1HQOpMaLi0 Tpo TiporpadidyHy MeEpexy panoHy,
penbed Ta po3TallyBaHHS HACEIIEHUX IMyHKTIB.
BukopucroByroun 111 gaHi ta reoindopmaniitny cucremy (QGIS, ArcGIS a6o inmy),
CTYJEHTH BUKOHYIOTb HACTYIIHI 3aBJIaHHS:
1. CtBoputu 1udpOBYy KapTy JOCIIHKYBaHOI TepUTOpil 3 KiIacudikaiiero
3€MEeJIbHUX YT1/Ib.
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2. PoszpaxyBaru koeiuieHT exosoriyHoi ctabdinpHocTi Janamadpty (KECJI) 3a

dopmymoro: KECJI = Y (Ki - Pi) / YPi ne Ki - xoedimienT exomorigHoi
3HAQYUMOCTI 1-TO BUILY YTib, P1 - mtomma i-ro BUAY yrijb.
OUIHNTH €KOJIOTTYHY CTIMKICTh TepuTopli 3a 3HaueHHs M KECJI:

o KECIJI <0.33 - HecTabi1pHaA €KOJIOT1YHA CUTYaIlis;

o 0.34 <KECJI <0.67 - HecTiiika eKOJIOriyHa CUTYallisl;

o 0.67 <KECJI < 1.00 - yMOBHO cTablIbHa €KOJIOT1YHA CUTYAITIs;

o KECJ > 1.00 - cTabiiibHa €KOJIOT1YHA CUTYaIlisl.
PospaxyBatu koedimieHT anTpomorenHoro HaBaHTaxeHHs (KAH) mus
teputopii: KAH = ) (Bi1 - P1) / > Pi ne Bi - 6an aHTpOIIOreHHOro HaBaHTaXKEHHS
JUTSL 1-T0 BUAY YT1Ab (7151 JIICIB - 1, 11 JIKIB Ta MACOBHUIL - 2, IS cajiB - 3, IS
OpHUX 3eMeJb - 4, 1J1s1 3a0yI0BaHUX TEPUTOPIii - 5), Pi - mytomma i-ro BUay yrifb.
BusznaunTti CHiBBIIHOILIGHHS CTa0UTI3yrouux (JIicH, JyKH, BOJOMMH) Ta
nectabunizyrounx (OpHi 3emii, 3a0y0BaH1 TEPUTOPIT) YTidb.
Po3paxyBatu koedillieHT €KOJOT1YHOI CTaOUIBHOCTI JJII OKPEMHUX YacCTHH
TepUTOpli (Hanpukiaaj, OaceiHiB piuoK ab0 aaMIHICTPATUBHHUX OJMHMIIL) Ta
BUSIBUTH TEPUTOPIi 3 HAHOUIBII HECTTPUATINBOIO €KOJIOTIYHOIO CUTYAIII€I0.
[IposecTu anaini3 npoctoposoro posnoauty KECJI mo repuropii Ta noOyaysatu
KapTy €KOJIOTTYHOI CTIHKOCTI TEPUTOPIi.
Po3pobutu cuenapii ontumizauii JaHIMIAPTHOI CTPYKTYpPH TEPUTOPIi AJis
MiIBUIIEHHS ii ekoJjoriuyHoi criikocTi. Po3paxyBatn KECJI mist xoskHOTO
creHapito Ta o0paTu HalloUIbII e(hEeKTUBHUM.
Jl1st oOpaHoro ciieHapito po3poOUTH KapTOCXEMY ONTHUMI30BaHO1 JTaH A THOT
CTPYKTYPH TEPHUTOPii, BKIIOYAIOYH PO3MIIICHHS HOBHUX JIICOBHX HACa[KCHb,
BiZTHOBIICHHS IPUPOTHUX JTYKiB, CTBOPEHHS BOJJOOXOPOHHHUX 30H TOIIIO.

10.ITixroTyBaTil 3BIT 3 pe3yJbTaTaMd aHali3y Ta PEKOMEHAAIISIMU I0/I0

onTuMizallii JaHaAmapTHOT CTPYKTYpU TEPUTOPIi, BKIIOUAOUM KapTH, TaOIHUIl
Ta BUCHOBKH.

KonTpoJubHi 3antMTaHHA:

l.

[Ilo Take exonoriyHa CTiMKICTh JaHAmadTy Ta siki (pakTOpu Ha HET BIUIMBAIOThH?

2. SIki TUOM YTiAb BITHOCSTHCS 10 CTAOUII3YIOUUX, a 5K - 0 AeCTa0LII3yI0unX?
3.
4. SIxi 3Ha4YeHHS KoeQiIllieHTa €KOJIOTIYHOI CTaOUIBHOCTI BiAMOBINAIOTH PI3HUM

Sk po3paxoByeThCS KOSDIIEHT €KOJIOTTYHO1 CTa01IbHOCTI JaHmadTy?

PIBHSAM €KOJIOT1YHOT CTIHKOCT1 TEPUTOPIi?
Sk BHIMBae MNPOCTOPOBE PO3MILIEHHS YTrib HAa €KOJOrIYHY CTIHKICTb
nanamadpty?
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6. SIki mepeBarn Haja€e BUKOPUCTaHHS reoiH(OpMAIITHUX CUCTEM ISl OLIHKU
€KOJIOT1YHOI CTIMKOCTI JaH madTi?

7. Slki 3aX0au MO’KHA 3allpOMOHYBATH JJIsl MiJBUIIEHHS €KOJIOTIYHOIT CTIMKOCTI
arposianamagdris?

8. SAxumM uMHOM penbed MICIEBOCTI BIUIMBAa€E Ha EKOJIOTTYHY CTIMKICTh
naHamadTiB?

9. Sk Mo)XHa ONTUMI3YBaTH CHIBBIIAHOIIEHHS YTiAb JJIS HOCATHEHHS CTa0UIHHOI
€KOJIOTTYHOI CUTYaIii?

10. Ak moB's13aH1 eKoJI0TIYHA CTIUKICTh JaHAIIadTy Ta HOTO 3aTHICTh TPOTUCTOSATH
HEraTUBHUM MPUPOJHUM Ta AaHTPONOTEHHUM BILTUBAM?
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JlabopaTopHa pobora 11
Mooentoeannsa nowiupenna iHea3iuHUX 6U0i6 pOCIUH 3 GUKOPUCHAHHAM
KaimamuunHux paxmopie
Merta 3aHATTA
HaBunty CTyneHTIB BUKOPHCTOBYBATH METOJM MOJCTIOBAHHS JJISl MPOTHO3YBAaHHS
NOIIUPEHHS 1HBA31MHUX BHUJIB POCIUH 3 YpaxyBaHHSIM KIIMAaTUYHUX (PAKTOpIB,
OLIIHIOBATH €KOJIOT1YH1 PU3UKU O10JIOTTUHUX 1HBA31M Ta PO3pOOIATH 3aX0AH HIOJI0 1X
3amoOiraHHsl.
Xix podoTu
Ha mowaTky 3aHSTTS CTYIEHTH O3HAWOMIIIOIOTHCS 3 TEOPETHYHHMH OCHOBAMH
MOJICITFOBAHHS TOIIMPEHHS 1HBAa31MHUX BUIIB POCIHMH. PO3rIs1aroThCcsl OCHOBHI THITH
MOJIEJIeH, 110 BUKOPUCTOBYIOTHCA JJIs II€T METU: KOPEJAIIHI MOAE1, MOJENI Hill,
MOJIeJIi Ha OCHOBI (Pi310JIOTTYHIX OOMEXEeHb, MOmyJsiiiHl Moaeni. OcobnuBa yBara
NPUIUISETHCS BIUIMBY KIIMAaTUYHMUX (DaKTOPIB Ha MOIIMPEHHS 1HBAa31MHMX BHJIB Ta
METO/aM MPOrHO3YBaHHS 3MIH apeaiB B yMOBaX KIIIMATHYHUX 3MiH.
st mpakTU4HOi poOOTH CTYNEHTU OOMpPArOTh OJWH 3 IHBA31WHUX BHUJIIB POCIHH
(mampukiian, amOpo3is MOJUHOJUCTA, OOpiIiBHUK (COCHOBCHKOIO, 30JIOTAPHUK
KaHaJICbKuUi) Ta 30MparoTh 1H(POpMAIito TPO HOro 610JI0T1YHI 0COOIUBOCTI, €KOJIOTTUHI
BHMOTH Ta Cy4acHE TOITUPCHHS.
CtyneHTH OTpUMYIOTH Hallp JaHWX MPO KIIMATHYHI (aKkTOpu IS AOCITIIKYBaHOI
TepuTOpIi (aAMIHICTPaTUBHOI 001acTi a00 perioHy YKpainu):

Kuaimatuunnii pakrop IIpocTopoBuii po3noais
CepennbopiuHa TemIiepaTypa Kapra i3otepm

Cyma aktuBHux temneparyp Buie 10°C | Kapra 13omiH1i

Piuna cyma omanis Kapra 13oriet
INaporepmiunmii Koe@iieHT Kapra 13omiHii
TpuBaiicTh BereTalifHoro nepiomy Kapra i30min1#

Cepenns Temmneparypa CiuHs Kapra i3otepm

Cepenns TeMmneparypa JHUITHS Kapra i30tepm

CryaeHTH TakoX OTPUMYIOThH JJaHI PO Cy4yacHE MOIIMPEHHS O0OpaHOro 1HBa31MHOIO
BUIy B MeXax JOCTIIKyBaHOI Teputopii Ta iHdopmarlito mpo TUmU JaHamadTis,
I'PYHTOBUI MOKPUB, TiAporpadiuny MEpexy, LIJISAXU CIOTYYEHHS TOLIO.
BukopucroBytoun 111 gaHi Ta TeoiHPOpMaIliiHI CHUCTEMH, CTYICHTH BHUKOHYIOTH
HACTYIIHI 3aBJIaHHS:
1. CtBoputn UM(POBY KapTy CydyacCHOTrO MOLUMPEHHS 1HBA31MHOrO BHJY Ha
JOCIIIKYBaHI# TEPUTOPIi.
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2. IlpoananizyBartu 3B'sI30K MK MOIIMPEHHSAM 1HBA31MHOTO BUY Ta KIIMAaTUYHUMU

dakropamu. /{15 bOT0 BU3HAYUTH J11alTa30HHA KIIMATHYHUX (PAKTOPIB Y MICIISIX
MPUCYTHOCTI BUTY.

[ToOynyBaTu KOpemnsiiiiHy MOJieNIb 3aJeXHOCTI HWMOBIPHOCTI MPUCYTHOCTI
1HBa31MHOTO BUY BiJ KJIIMaTUYHUX (hakTOpiB. J[JIs 1IbOrO BUKOPUCTATU METOIU
JIOTICTUYHOT perpecii abo MakcumanbHOi enTpomnii (MaxEnt).

Ha ocHoBi orpumanoi momeni moOyAyBaTH KapTy MOTEHIIITHOTO apeany
1HBa31MHOTO BUY JUISl CYYaCHUX KIIMAaTUYHUX YMOB.

BusHaunuti KIr04oBi KiIIMaTHYHI (AKTOpPH, IO OOMEXYIOTh MOIIMPECHHS
1HBa31MHOTO BUIy Ha JOCIIKYBaHIN TEPUTOPIi.

Po3pobutu cuenapii 3MiHM KJIIMaTy JJIsl JOCIHIKYBAaHOI TEPUTOPIi HA OCHOBI
IIPOTHO31B 3araJIbHONPUUHATUX KIIMaTHYHUX Mojenen (Hampukiazn, [PCC).
Posrnsnytu cuenapii Ha 2050 ta 2100 poku.

CrporHo3yBatu 3MiHH TOTEHIIIHHOTO apeany 1HBa31MHOTO BHAY IS PI3HUX
CIICHApIiB KJIIMAaTUYHUX 3MiH.

OUIHUTH PU3UKH MOJANBIIOIO NOMIMPEHHS 1HBAa31MHOIO BUAY Ta MOro BILUIUBY
Ha TIPUPOHI Ta AHTPOTIOTEHH1 €KOCHCTEMHU.

BuzHauutu Teputopii 3 HaAWBUIIMM pHU3MKOM 1HBa3li Ta po3poOUTH
peKoMeHaIlli o0 3armo0iraHHs MOIIMPEHHIO 1HBA31HHOTO BUTY.

10.IlinroTyBaT  3BIT 3 pe3yJbTaTaMU MOJEIIOBAHHA Ta MPOrHO3YBaHHS,

BKJTFOUAIOYH KapTH, Tpadiku, TAOJININ Ta BHCHOBKH.

KoHTpoubHi 3antMTaHHA:

l.

SAki OCHOBHI MIAXOJM BUKOPUCTOBYIOTHCSA JJISI MOJCIOBAHHSI TMOLIMPEHHS
1HBa31MHUX BUIIB POCIHH?

Sxi xkimiMatuyHi (aKTOpU HaOUIbIIE BIUIMBAIOTH HA MOIIMPEHHS 1HBA31MHUX
BU/IIB POCJIUH?

[Ilo Take ekojoriyHa Hillla BUY Ta K BOHA BUKOPUCTOBYETHCS B MOJCIIIOBAHHI1
MOIIMPEHHS BUAIB?

SIxi mepeBaru Ta HEJOJIKM Ma€ METOJ MakcuMaiabHOI eHTpornii (MaxEnt) mis
MO/ICTFOBAHHS TIOITUPEHHS BUIIB?

Sk rmo0anbH1 KIIIMaTUYHI 3MIHA MOXYTh BIUTMHYTH Ha MOLIMPEHHS 1HBA31MHUX
BU/IIB POCTUH?

Sxi HexmiMaTH4H1 (PaKTOPH MOXKYThH BITMBATH HA TIOIMTMPEHHS 1HBa31HUX BHIIB
1 IK TX MO’KHA BpaxyBaTH B MOJEIISIX ?

Sk MOKHA OLIHUTH TOYHICTh MIPOrHO3HUX MOJIENEH MOIIUPEHHS BUAIB?

SIki mpakTU4YHI 3aX0/IM MOYXKHA 3aMpOTIOHYBATH JJIsl 3aM00ITaHHS MOIIMPEHHIO
1HBa31MHUX BUIB POCITUH?
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9. lx MOXXHa BHMKOPHUCTOBYBATH pE€3YyJbTAaTH MOJEIIOBAHHS MOLIMPEHHS
1HBa31WHUX BUIIB JUIsl pO3pOOKH cTpaTeriit 00poTbOu 3 HUMU?

10.4Iki oOMexeHHsT MalwTh Cy4yacHI MOJENI MPOTHO3YBAHHS MOLIMPEHHS
1HBa31MHUX BUIB Ta K iX MOHA N010JaTH?
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I'nocapiii

Ne . . . . .

iy TepmiH aHTIIIMCBKOK MOBOIO B1amoB1iHUK yKpPaiHCEKOO MOBOIO
1 Anthropogenic landscape AHTponoreHHui Janamadr
2 Biogeocenosis bioreonenos
3 Biosphere Biochepa
4 Climate Kunimar
5 Cultural landscape KynbTypHuii nanamadr
6 Ecological function Exonoriuna ¢pyHxkiis
7 Ecosystem Exocucrema
8 Environmental monitoring Exonoriyauii MOHITOpUHT
9 Geosystem ['eocucrema

10 Habitat Ocenuie
11 Hydrological cycle ['ipposioriyHuii LUK
12 Landscape Jlangmadt
13 Landscape components Kommnonentu nanamadry
14 Landscape diversity JlanamadTHe pI3SHOMAHITTS
15 Landscape dynamics Junamika nangmadTry
16 Landscape ecology JlanamadTHa eKoIoris
17 Landscape planning JlanamadTHe MIIaHyBaHHS
18 Landscape structure Crpykrypa nanamadry
19 Lithosphere Jlitocdepa

20 Natural zone [TpupoHa 30Ha
21 Physical geography ®di3zuyHa reorpadis
22 Relief Penbed
23 Resource management VYrpasmiiHHs pecypcamu
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