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1. Onuc HaBYAJILHOI JUCIUILIIHA

HajimeHyBaHHS MOKA3HUKA

XapakTepuCcTHKA QU CUMILTIHA

HaiiMenyBaHHS TUCIUILITIHH

ExonoriyHuii MOHITOPHHT Ta 3eNeHi
TEXHOJIOT11

["any3b 3HaHB

10 IIpupoaandi HAyKH

CrieriaJibHICTh 101 Exomnorist
OcBiTHs iporpama Exomnoris
PiBenb BUIIOT OCBITH PhD

Craryc qUCUUIUTIHA HopmaruBaa
Kypc naBuanHs II
HaBuanpHuii pik 2024-2025
Howmep cemectpy: 2

3aranpHa KuTbKicTh KpeautiB €CKTC/roaun

4 kpenuris / 120 roxun

CrtpykTypa Kypcy: Jlenna dopma
- JeKii — 20
- TPYTOBI 3aHSATTS — 20
— MIBTPYIIOBI 3aHSTTS
— TOJMH CaMOCTIHOI pOOOTH CTYJCHTIB
— 80
BisicoTok ayiuTOpHOTO HaBaHTAKEHHSI 33
MoBa BUKIIaTaHHS yKpaiHChKa
®dopma MiICYMKOBOTO KOHTPOJIIO Icur




2. MeTa, 3aB1aHHS Ta pe3yJIbTATH BUBYEHHS JUCHUILTiHHA

HaBuanpna mucruruiina «EKOJOTIYHHI MOHITOPUHT Ta 3€lIeHI TEXHOJOTI» BXOIUTH 0
OJIOKY AMCHUILTIH TpodeciiiHol miaroToBku B cuctemi miarotoBku PhD 3a cnemianpaicTio 101
«Exomnorisy.

Meroro auctuiuIing € GopMyBaHHS y 3100yBadiB 3/IaTHOCTEH /10 KOMILJIEKCHOTO aHaJi3y
€KOJIOTIYHOTO CTaHy JOBKIULIS, ONMAHyBaHHS CyYaCHHMMH METOJAaMH €KOJIOTIYHOIO MOHITOPHUHTY,
BKJIIOUAIOYH «3€JIEHI TEXHOJOTii» — IHTerpaTHBHI HiAXOAU IO OLIHKHU BIUIMBY Ha HABKOJIUIIHE
NPUPOJHE CEpPEelOBHILE 3 YpaxyBaHHSIM MPUHIUIIB CTAJOr0 PO3BUTKY, O10IHAMKATOpIB Ta
MIPUPOIOOPIEHTOBAHUX METO/IIB.

[TpeqmeToM TUCHMILIIHM € CHCTEMa METO/IB €KOJOT1YHOTO MOHITOPUHTY Ta IHCTPYMEHTIB
«3€JICHUX TEXHOJIOT1», SIKi BUKOPUCTOBYIOTHCS JJISi OLIHKH 1 IMPOTHO3YBaHHS CTaHy JIOBKLULIA,
NPURHATTS €KOJIOTIYHO BUBAKEHHUX PIICHb.

[TporpaMHuMU 3aBIAHHIMH €:

- (GopmyBaHHA 3HaHb TPO CTPYKTYPY, HNPUHIMIK Ta PiBHI CHCTEMH EKOJOT14HOTO
MOHITOPHUHTY (TJ100aNbHUH, HAllIOHAIBHUN, PET1OHATBLHU, TOKAIbHUN);

- OINaHyBaHHS CyYaCHUMH METOJaMH BUMIPIOBAHHS Ta aHali3y CKOJOTIYHUX
MOKa3HUKIB ((pi3MYHUX, XIMIYHHX, O10JIOT1YHUX, Te0iH(DOpMAaIIHHUX);

- OTpPHMaHHS TPAKTUYHUX HABHYOK 3 OpraHi3amii MOJhOBHX TOCIHIKCHB, 300py Ta
00poOKHU JaHUX, BUKOPUCTAaHHS aBTOMAaTU30BaHUX CUCTEM MOHITOPUHTY;

- O3HAWOMJICHHS 3 KOHIICHIIIEIO «3CJICHUX TEXHOJIOTiN», BKIIFOYAIOUN €KOCHCTEMHHUN
MiJX1]1, OLIHKY MPUPOIHOTO KamiTaly;

- (GopmyBaHHA BMiHb IIOJO IHTETPYBaHHS EKOJOTIYHMX TMOKAa3HHUKIB y TpOLECH
MPUUHSATTA yIPaBIiHCHKUX PILICHB;

- PO3BHTOK 3[JaTHOCTI [0 CaMOCTIHHOi HAyKOBO-JOCTIIHUIBKOI, aHAIITUYHOI Ta
MPUKJIAIHOT iSTBHOCTI B Tally3i €KOJIOTTYHOTO MOHITOPUHTY;

- OBOJIOAIHHS TPHUHIUIAMM KPUTHYHOIO aHaji3y Ta IHTEepIpeTauii pe3yJbTaTiB
€KOJIOTIYHOTO MOHITOPHHTY.

Ouikysani pe3yibmamu HA84aHHs TIOJATAIOTH B!

- OBOJIOJIIHHI ~HACTYNMHUMH  KOMIOETEHTHOCTAMH _ (BiAmoBigHO 10 OCBITHHO-HAYKOBOI

nporpamu?):

3arajJbHi KOMIIETEeHTHOCTI

3K01 31aTHICTh MPALIOBATH Y MIXKHAPOAHOMY KOHTEKCTI

3K02 3naTHICTH PO3B’s13yBaTH KOMIUIEKCHI TPOOIeMHU Ha OCHOBI CUCTEMHOTO
HayKOBOTO Ta 3arajbHOKYJIbTYPHOTO CBITOTJISY 13 AOTPUMAHHSIM
MPUHIUIIB NpodeciiiHOT eTUKH Ta aKaJeMiuHOi JOOPOUYECHOCTI.

CreuiajbHi (paxoBi) KOMIEeTEeHTHOCTI

CKO1 3MaTHICTP BUKOHYBaTH OPUTIHANBHI JOCHIIKEHHS, IOCSTaTH
HAayKOBHUX pe3yJIbTaTiB, 5Kl CTBOPIOIOTH HOBI 3HaHHS Yy cdepi
€KOJIOTIT Ta JOTUYHMX A0 Hel MUDKIUCHUIUTIHAPHUX HarpsMax,
OLIIHIOBATH Ta 3a0e3MeuyBaTH SIKICTh BUKOHYBAaHUX JOCIIJKEHb.

CKO03 31aTHICTh 3aCTOCOBYBAaTH CydYacHI 1HCTPYMEHTH, €JIEKTPOHHI
1H(popMaliiiH1 pecypcen, creliajii3oBaHe IporpamHe
3a0e3neueHHs] Y HAayKOBId Ta HaBUAJIbHIN IisUTBHOCTI, 30KpeMa
UTS1 MOJICTIFOBAHHS ITPOIIECIB Ta NPUHHATTS ONTHMAIBHUX PIllIeHb
y cdepi exomorii, OXOpPOHH TPUPOAM Ta PAIIOHAIBHOTO

1 OCBITHBO — HAYKOBA ITPOTPAMA «Exosoris» UHY imeni [Tetpa
Morumnu https://chmnu.edu.ua/navchalno-metodichne-zabezpechennya-9/
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MIPUPOJOKOPUCTYBAHHSI.

CKO5 31aTHICTh BUKOPUCTOBYBATH Cy4acHI METO/M OIIHIOBAHHS CTaHy
eKOCHCTEM IS PO3B’sA3aHHS KOMIUIEKCHUX
IPUPOJOPOOXOPOHHHUX 33J1a4 Y TaTy3i eKOJIOTIi.

CKO06 31aTHICTh 10 BUKOPUCTaHHS CyYaCHHUX METOJIB aHAI3y SIKOCTI

JOBKIJUIA Ta WOrO0 KOMIIOHEHT, HEOOXiTHUX JUIsl MPOBEICHHS
HAayKOBUX  JOCJII/DKEHb, CIPSAMOBAaHMX Ha  PO3B’SI3aHHSA
EKOJIOTIYHUX TpoldisieM y cdepi exosorii, OXOpOHH JOBKIUIA Ta
OINTHUMI3aIlil MPUPOJOKOPUCTYBAHHS.

JOCATHCHHS ITPOIrpaMHHUX DC3VJIbTaTiB HaBYaHHSA:

PHO1

['mrnOoKo po3yMITH KOHLENTYalbHI HNPUHIHUIMA Ta METOHOJOTIIO
NPUPOJHUYNX HayK, (QOpPMYIIOBaTH 1 TMEpeBIpIATH TilOTE3H,
BUKOPHCTOBYBATH JJIsi OOTPYHTYBAHHS BUCHOBKIB HAJICXKHI JIOKA3H,
30KpeMa, pe3yJIbTaTh TEOPETUUHOTO aHAIII3Y, EKCIICPUMEHTAIBHUX
JNOCTIDKEHb 1  MaTreMaTW4Horo Ta/abo  KOMII FOTEpHOTO
MOJICIIFOBAHHSI 3 METOI PO3B’SI3aHHS 3HAYYIIMX HAYKOBUX Ta
HAYKOBO-TIPHKJIATHUX MTPOOJIEM EKOJIOT1].

PHO2

[TmanyBaTi 1 BUKOHYBAaTH €KCIIEPUMEHTaNbHI Ta/ab0 TeopeTHyHi
JIOCIIIJDKEHHST 3 €KOJIOTii, OXOpOHW JOBKULIS Ta ONTHMIi3aril
NPUPOJOKOPUCTYBAHHS 3 BUKOPUCTaHHAM Cy4YacHHX
IHCTpYMEHTIB, KPHUTHUYHO aHAJIi3yBaTh pe3yJlbTaTH BIIACHUX
JOCIIJKEHD 1 pe3ybTaTh IHIIUX JOCIIAHUKIB Y KOHTEKCTI YChOTO
KOMIIJIEKCY CYYaCHHX 3HaHb 100 JOCIIIKYBaHOT PoOIeMH.

PHO3

BinbHO mpe3eHTyBaTM Ta OOroBOpIOBaTH JEP)KaBHOKO  Ta
1HO3eMHOI0 MOBaMH 3 JOTPHUMAaHHSM HOPM aKaJEeMIiYHOI ETHKH
pe3yabTaT JOCTIKeHb, HAyKOBI Ta MPHUKJIAAHI MpolieMu 3
€KoJI0T11, OXOpPOHU TOBK1III Ta onTuMizarii
HIPUPOJOKOPUCTYBAHHS, KBaJIi()iIKOBAHO BiOOpaXaTu pe3ysbTaTH
JOCTIPKEHb Y HAYKOBUX MyOIIKaIisAX y IPOBITHUX BITYU3HSIHUX Ta
MDKHApPOJHHMX HAYKOBHMX BHJIAHHSIX.

PHOS5

Po3pobnstn Ta peanizoByBaTH HayKkoBi Ta/ab0 i1HHOBaIiiiHI
IHKEHEpHI MpPOEKTH, SKI JAl0Th MOXKJIHUBICTH IEPEOCMHUCIUTH
HasiBHE Ta CTBOPUTH HOBE LIJIICHE 3HaHHSA Ta/abo mpodeciiiHy
NPaKTUKY 3 BPaxyBaHHSM COIIaJbHHUX, €THYHUX, EKOHOMIYHHX,
eKOJIOT1YHUX Ta MPaBOBUX ACHEKTIB.

PHO6

3acTOCOBYBAaTH Cy4acHI IHCTPYMEHTH Ta TEXHOJIOTIl MOIIyKYy
00pobOnieHHst ¥ anamizy iHpopmali 3 mpobiieM eKkoyorii Ta
JOTUYHUX MUTaHb, 30KpeMa, CTATUCTUYHI METOJM aHaNli3y AaHUX
BEJIMKOT0 00cATy Ta/abo CKIIaHO1 CTPYKTYPH, ClieliaaizoBaHi 0a3zu
JTAaHMX Ta iHpopMalliiHI CHCTEMH.

PHO8

BMiTH BHUKOpUCTOBYBaTH CydacHI METOAM OILIIHIOBAHHS CTaHy
eKOCHUCTEM Il PO3B’SI3aHHS KOMIUIEKCHUX TMPUPOIO0O0XOPOHHUX
3aj1a4 y rajy3i eKoJIOrii.

PHO9

BMiTu BUKOpUCTOBYBATH Cy4YacHI METO/IM aHANI3y SIKOCTI TOBKIIIS
Ta HOro KOMIIOHEHT, HEOOXITHHMX JJIsl TPOBEICHHS HayKOBHX
JIOCIIJIKEeHb, CIIPSIMOBAHUX HA PO3B’SI3aHHS €KOJIOTTYHUX MPOOIIEM
y cdepi exosorii, OXOpPOHHM JOBKULISL Ta  ONTHUMI3aIlii
PUPOIOKOPHUCTYBAHHS.




3. [Iporpama HaBYANBbHOI TUCHHUILIIHI

[pakTuuni
.. | (ceminapceki, | CamocriiiHa
Ne Temu Temu Jlexuii ( PEBKL,
nabopaTopHi, pobora
TIBIPYIIOBI)
1 2 3 4 5
3mictoBHMIA MOAYNb 1. TeopeTnuHi Ta KOHLIENTYaJIbHI OCHOBH €KOJIOTIYHOTO MOHITOPUHTY
1-1. . . .
CyyacHi KOHIIETIIII1 €KOJIOTIYHOTO 6
MOHITOPHUHTY. 2 2
1.2. TexHosorii B €KOJIOTTYHOMY MOHITOPHHTY . 2 2 10
1.3. bioinaukaiiss Ta GIOMOHITOPUHT Y 3€IICHOMY 2 2 8
MOHITOPUHTY
14. I'eoindopmaniiini cucremu (I'IC) y cucremax 2 2 8
MOHITOPUHTY
1.5 [MomiThka i IIPaBOBE 3a0e3CUCHHS 2 2 8
MOHITOPUHTY TOBKIJIJIS
3MicTOBHMIA MOy b 2. IIpukiaiHi aclieKTH Ta IHHOBALIHHI MIIX0AU 10 €KOJIOTTYHOTO
MOHITOPUHTY.
2.1. Mouitopunr  atmMocepHOro  MOBITPS  Ta 2 2 8
MapHUKOBHX T'a3iB.
2.2. MOHITOPHHT BOJIHOTO CEPEIOBHUIIIA. 2 2 8
2.3. MOHITOPHHT TPYHTIB Ta 36MJIEKOPUCTYBAHHS 2 2 8
2.4, Amnanis, 00poOka Ta THTEpIIpeTaIis 2 2 8
€KOJIOT1YHUX JJAHUX
2.5. [HHOBAI1IIT B €KOJIOTTYHOMY MOHITOPUHTY 2 2 8
Bceworo 3a kypcom 20 20 80




Po3aia 4. 3MicT HaBYAJIBLHOI TUCIHUILIIHHA

4.1. Ilnan Jekuii

Tema 3auarTa / 1an

T'ognan

Tema 1. CyyacHi KOHIIEIIII €KOJIOTTYHOTO MOHITOPUHTY

Tunmn  MoHiTOpUHTY: (QOHOBUH, IMIAKTHUN, OINEPATHBHHUM, COIIAJIbHO-
€KOJIOTTYHHUH.

ExocucreMHmii miaxia 40 MOHITOPHUHTY.

Etamnu oprani3aiiii MOHITOPUHTOBOi CHCTEMH.

Tema 2. TexHOJIOTIi B €KOJIOTIYHOMY MOHITOPHHTY
Exonoriuni iHIUKaTOPH CTAJIOrO PO3BUTKY.
€sporneiicekuii 3enennii kype (EU Green Deal).
Exomnoriuni KPIl ta ESG-niaxonu.

Tema 3. bioinaukatiig Ta 610MOHITOPUHT Y 3€JIECHOMY MOHITOPUHTY
bioinaukaTopu Ta iX 3aCTOCYBaHHS B OIIHII CTaHy CEpeIOBHINA.
[TopiBHsIIbHUH aHAaTi3 G10MOHITOPHHTY Ta XIMIYHOTO KOHTPOJIIO.
IaTerpoBaHi Oi0iHICKCH.

Tema 4. I'eoindopmartiiini cucremu (I'IC) y cuctemax MOHITOPUHTY
CynyrtaukoBuii MoHiTOpuHT: NDVI, oninka nerpanamii 3emenb.
Bizyanizauis nanux y I'lC cepenosuiax.

3acrocyBanns ['IC y MoHITOpUHTY ypOaHi30BaHUX Ta arpapHUX TEPUTOPIH.

Tema 5. TloniTuka 1 mpaBoBe 3a0€3ME€UEHHS MOHITOPUHTY JTIOBKIJUIS
Mixnaponui yrogu (Aarhus Convention, SDGs, Emcbke npoTokoin).
HamioHasibHe 3aKOHO/1aBCTBO LIOZ0 MOHITOPUHTY B YKpaiHi.
[HCcTUTYLIIHI acCIeKTH peastizallii.

VI.

Tema 6. MoHITOpUHT aTMOC(EpPHOro MOBITPs Ta MAPHUKOBUX Tra3iB
OcnogHi napamerpu: PM2.5, NOx, CO,, VOCs.

ABTOMaTH30BaHi cTaHIlii, MOOLIHHI TabopaTopii.

MOHITOPHHT B yMOBax 3MiH KJIiMaTy.

VII.

Tema 7. MOHITOPUHT BOJIHOTO CEPEIOBUILA

Bogana pamkoBa nupektusa €C.

bionoriuni Ta rigpoMopdosoriuti iHAUKATOPH.
3acrocyBaHHs 10T 1 ceHCOpiB Y BOJIHOMY MOHITOPUHTY

VIII.

Tema 8. MOHITOPUHT I'PYHTIB Ta 3€MJIEKOPUCTYBAHHS
Oninka 3a0pyIHEHHS IECTULMIaMH, B&)KKMMHU METaJIaMH.
MOHITOpUHT 3MiH y 3eMJIEKOPUCTYBaHHI1 3a Janumu J133.
Kapta pusuky aerpananii rpyHTiB..

Tema 9. Anani3, 06poOka Ta iHTepIIpeTalis eKOJIOrTYHUX JaHUX
MeToau mpoCcTOPOBOTO aHANI3y, TPEHI-aHATI3Y, KIacTepu3arlii.
3actocyBanus Python, R y MoenoBaHHI €KOJIOTIYHUX TPOLECIB.
[ToOynoBa crieHapiiB pO3BUTKY €KOCHCTEM.

Tema 10. [HHOBAIIT B €KOJIOTIYHOMY MOHITOPHHTY

Buxopucranns big data, Al, citizen science.

CMapT-MOHITOPUHI Ta IHTErpamis 3 €HEePreTHYHUMH Ta ypOaHICTUYHUMU
CHUCTEMaMH.

[TepcnexTrBH 1M POBOI EKOJIOTII.




4.2. Ilnan npakTHYHHUX 3aHATH

Ne

3/m

Tema 3aHaTTH

I'opguun

Monyns 1. TeopeTuuHi Ta KOHLIETITYalbHI OCHOBH €KOJIOTTYHOT'O MOHITOPUHTY

IpakTuune 3anarrs 1.

Tewma: Po3poOka CTpyKTypH CHCTEMHU €KOJIOTIYHOTO MOHITOPHUHTY PErioHY
Bu3HaueHHS KOMIIOHEHTIB CHCTEMH.

Bubip TumniB MOHITOPHUHTY.

[ToOymoBa JIOTIKO-CTPYKTYPHOI CXEMH.

IIpakTuyHe 3aHATTS 2.
Tema: Anani3 «3eneHux» iHIUKaTOpiB cTasoro po3sutky (SDG 6, 11, 13, 15)

Po6ora 3 mxepenamu manux OOH, Eurostat, World Bank.
Bisyauizaiiist qunamiku ingukatopis y Power Bl / Excel.

IIpakTuyne 3aHATTS 3.

Tema: OuiHka cTaHy JOBKULIS METOAaMH O101HIUKAIT

O3HailoMJICHHSI 3 JIIXEHOIHCK A€o, 1HIEKCAaMH CarpoOHOCTI, OPIBHAIBHOIO
OLIIHKOIO 0101HINKATOPIB.

AmHaii3 IoJIb0BUX JaHUX.

IpakTUyHe 3aHATTH 4.

Tema: OcuoBu po6otu B I'lC 17151 €K0IOTIYHOTO MOHITOPUHTY
[ToOynoBa KapT pO3MOBCIODKEHHS 3a0pyAHEHHS / Aerpaiallii 3eMelb.
OcHoBu reomnpocropoBoro ananizy B QGIS a6o ArcGIS.

IIpakTnyne 3aHATTA 5.

Tema: Ornsn HaliOHAIbHOTO Ta MIKHAPOJHOIO IPABOBOTO PEryJIIOBaHHS
MOHITOPUHTY

[TopiBHANBHUI aHaNI3 HOPMATUBHO-TIPABOBUX aKTiB Ykpainu, €C.

Po30ip peanbHux  KkeiiciB  (pimieHHA ~ €BpPONENHCHKOTO  CyHdy, €KO3BITH
Minenepro/MiHIOBKIILIS).

Mounyib 2. [TpukinaiHi aCTICKTH Ta IHHOBAI[IHHI ITiTXO/IH.

MpakTuyne 3aHATTA 6.

Tema: [HTeprperaliss JaHUX MOHITOPUHTY aTMOC(HEPHOTO MOBITPS
Amnani3 nanux i3 nmoctiB cnoctepexxenns (APl SaveDnipro, AirVisual).
BusnauenHs adiB i3 nepesuuieHHsamMu [1JIK, Tpenn-ananis.

IpakTH4He 3aHATTH 7.

Tema: MOHITOPHHT SIKOCT1 BOAM: METO/IU, IHIUKATOPHU, PO3PAXyHKU
O0pobka pesynbTaris ananizy Boau (pH, DO, BOD, NH,*, NO;™ Tomro).
PozpaxyHnok iHaekcy sikocti Bogu WQIL.

IIpakTnyne 3aHATTA 8.

Tema: MOHITOPUHT IPYHTIB 32 BMICTOM Ba)KKMX METalliB
[ToGynoBa mpodinro 3a0pyTHEHHS.

Busnauenns inaekcy 3a0pyanenss rpyHTis (1geo, I1C3).
Kapra pu3ukiB 11 ypoxkaiB.

IIpakTunune 3auaTT 9.

Tema: Bukopucranns Python/R aiis ananizy eKonoriyHux JaHuX
OcHoBU 00p0OKH CSV-(haiIIiB.

[To6ymoBa rpadikiB TpeH i, ricrorpam, box-plot.
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IpakTuyne 3ansarrs 10.
Tema: Po3poOka npoexTy iHTErpOBaHO1 CUCTEMH MOHITOPHHTY (TPyIoBa poboTa)




CTBOpEHHS MOJIeJIi MOHITOPHHI'OBOI CUCTEMH JJIs IEBHOT TepUTOPii a00 00’ €KTa.
[Ipesenrarisi, OOTpyHTYBaHHS 1HIUKATOPIB, METOJIIB Ta OUIKYBAaHUX PE3YJIbTATIB.

Bcerworo: 20

4.3. 3aBaaHHs AJ1sl caMOCTiiiHoT podoTH
Camocriitna po6ota Nel. MoaenroBaHHS IPOCTOPOBOTO PO3MOBCIOKEHHS 3a0pyTHEHHS B
eKOoCcHUCTEMAax
Camocriitna po6ota Ne2. 3acTrocyBaHHS 1HIACKCIB JJISl OIIIHKHM €KOJIOTIYHOTO CTaHy TEPUTOPIi
Camocriiina pobora Ne3. OrmiHka exoJOriyHOi Oe3lekd Ha MPHKIAAI  KPUTUYHOI

1H(ppaCcTPyKTYpH 200 IIPOMHUCIIOBOTO 00’ €KTa

Po3aia 5. IlincyMKoBHii KOHTPOJIb

[TincyMKOBHIT KOHTPOJIb 3 JUCIUILIIHU « EKOJIOT1YHU MOHITOPHUHT 1 3€JIeHI BUMIPH BiIOYBAETHCS Y
BUTJISAJII ICTIUTY.

OpieHTOBHO SKICTh BIJIMTOBI/II HA KOKHE 3alTUTAHHS OLIIHIOETHCS 32 TAKOO IIKAJIOKO:

10 GaJtiB — 1MOBHA 32 3MICTOM 1 CTHCIIA 32 (OPMOIO BIATIOBiIb;

9-8 GaitiB — moBHA 3a 3MICTOM 1 HeBAaJIa 32 (POPMOIO BiJIITOBIIb;

7-6 GaniB — He 30BCIM MTOBHA 32 3MICTOM 1 HE 3aJIEKUTh BiJl (POPMU BiAOBI/Ib;

5-4 Ganu — He MOBHA 3a 3MICTOM 1 He 3aJIeXKUTh BiJl )OPMHU BiMOBib;

3-2 6anu — OpieHTOBHA 32 3MICTOM 1 HE 3aJISKUTh BiJl ()OPMH BiIIOBIIb.

IlepeJiik nMTaHb, 110 BAHOCATHCS HA iCIIUT 3 TUCHUILTIHA
1. TIOHATTS Ta MeTa EKOJIOTiYHOTO MOHITOpHHTY. loro ponb y cydacHiii ekosoriumiii momiTwi.
2. Knacmikamiss  cucTeM  €KOJIOTIYHOTO  MOHITOPHHTY:  JIEPKaBHUH,  JIOKJIbHUH,
KOPIIOPaTUBHUM.
OCHOBH1 KOMIIOHEHTH €KOCUCTEMHOI'O MOHITOPHHTY.
CrpykTypa i GyHKIIIT HAI[IOHATBLHOT CHCTEMH MOHITOPUHTY TOBKIJUIS B YKpaiHi.
[aTerpoBaHi miAXou 10 €KOJIOTTYHOTO MOHITOPUHTY: MIXAUCIUILIIHAPHI 3B’ SI3KH.
bioinaukaris sk IHCTpyMEHT OIIHKU CTaHy JOBKIJUIS.
Metoau 3eJ1eHnX BUMIpPIB: CydacHi TPEHHU Ta TEXHOJIOT .

CareniTHi Ta TMCTaHLIHHI METOM MOHITOPUHTY. [lepeBaru 1 0OMexeHHS.

© © N o g b~

GIS-TexHOMIOTIT B €KOJIOTIYHOMY MOHITOPHHTY: TIPHUKJIA TN 3aCTOCYBaHHS.

10. Boaauit MOHITOPHHT: METO/IH, ITOKA3HUKH, 1HIEKCH SIKOCTI BOJIH.

11. MoHniTopHuHT aTMOC(HEPHOTO MOBITPS: KIIIOYOBI 3a0pyAHIOBAaYl Ta METOU BUMIPIOBAHHS.
12. TpyHTOBHUIT MOHITOPHHT: OCHOBHI IApAMETPH Ta IPUHIIMITH OLIHKU AKOCTI IPYHTIB.

13. BioMOHITOPHHT Ha OCHOBI POCJIMH Ta JIUIIAWHHKIB.



14. ExonoriuHa TOKCHKOJIOTIS IK OCHOBA OIIHFOBAHHS PU3HKIB Y MOHITOPUHTY.

15. IaTerpanshi exonoriuni inaexcu: AQI, lgeo, 3, WQI.

16. Exosioriune 30HyBaHHS Ha OCHOBI JJAHUX MOHITOPUHTY.

17. Anaini3 4acoBHX TPEHAIB Y JaHUX €KOJIOTTYHOT'O MOHITOPHHTY.

18. Meronu Bamiganii Ta KaaiOpyBaHHS €KOJIOTTYHMX BUMIpIB.

19. ®opmyBanHs 6a3 JaHHUX IS €KOJIOTIYHOTO MOHITOPHHTY.

20. Cratuctuyni MeToau 0OpOOKH JaHUX Y MOHITOPUHTY: Kopersis, perpecis, ANOVA.
21. PoJsib €KOJIOTIYHOTO MOHITOPUHTY Y IPUHHATTI YIPABIIHCHKHUX PIIICHb.

22. [IpuHIIMTIH 3€JICHOTO pearyBaHHs Ha KPUTUYHI TTOKa3HUKH €KOJIOTTYHOTO CTaHYy.
23. 3eneHa iHPPACTPYKTYpa SIK CIEMEHT 3MCHIIICHHST HAaBAaHTAKEHHS Ha IOBKLJLIS.
24. TTpyuHIUIH OLIIHKH PU3MKY JUJIsl JOBKUILIS: €KOCHCTEMHHM TiIXiI.

25. MOHITOpPUHT y paMKaXx CTaloro po3BUTKy: nmokazuuku SDG 6, 11, 13, 15.

26. Smart-texHomnorii y cepi eKoJIOriYyHOr0 MOHITOPUHTY.

27. CyuacHi mixxnHapoHi cucremu moHitopunry (EMEP, Copernicus, GEMS).

28. Oco0IMBOCTI 3€JIEHOTO MOHITOPUHTY B YMOBaxX ypOaHi30BaHUX TEPUTOPIM.

29. Ponb rpoMaIcbKUX €KOJIOTTYHHUX CIIOCTEPEkKEHb Y POPMYBaHHI MOTITHKY.

30. IlepcriekTHBH PO3BUTKY €KOJIOTTYHOTO MOHITOPUHTY B YKpaiHi: BUKIMKH Ta IHHOBAILII.

Ilpuknao exzamenayininozo oinemy
YOPHOMOPCBHKHUI HAIIIOHAJILHUM YHIBEPCUTET IMEHI IETPA MOT'JIN
OcgiTHiil piBeHb PhD

CrnemianbHicts 101 «Exosorisy

Cemectp I

HaBuanbHa qucuuinniia EKOI0TIYHUN MOHITOPHHT Ta 3€JIEH] TEXHOIOTIT

EK3AMEHAIIMHUM BIJIET Ne 1

1. 3eneHa iHPPACTPYKTypa K €JIEMEHT 3MEHIIIEHHS HABAaHTAXKEHHSI Ha JIOBKULIS.

2. CareniTHi Ta JUCTaHIIIIHI METOIN MOHITOPUHTY. [lepeBaru 1 oOMexeHHs!.

3. Knacugikamis  cucreM  €KOJIOTIYHOTO ~ MOHITOPUHTY:  JIEpXKaBHHUM,  JIOKaJIbHHIA,
KOPIOPaTUBHUM,

3aTBep/KEHO Ha 3aciianHi Kadeapu eKoorii
[Tpotokon Nel Big 27.08.2024 p.

3aBinyBau kadeapu I'purop’esa JI. 1.

Bukiaagau Cvupnon B.M.




6. Kpurepii oniHioBaHHSI Ta 32C00M AiarHOCTHKYU Pe3yJIbTATIB HABYAHHS

BinnoBinHicTh piBHSA HaOyTHX CTYACHTaMH 3HaHb, YMiHb Ta HAaBUYOK BHMOTaM HOPMAaTHBHHUX
JIOKYMEHTIB OO BUIIOT OCBITH BU3HAYAETHCS KOHTPOIBHIUMHU 3aX0JIaMHU, K1 BKIIFOYAIOTh IIOTOYHUI
1 TIJICYMKOBUM KOHTPOJI. 3acO0M MIarHOCTUKHM PIBHS MIiATOTOBKM CTYJACHTIB: YCHI BIATOBIAI;
PO3B'sI3yBaHHs CHUTYalliMHUX 33]1a4; KOHTPOJIb MPAKTUYHUX HABUYOK; PO3B'SI3aHHS THITOBUX 3a]1ay.
[ToToYHMIT KOHTPOJb 3MIMCHIOETHCS IMiJl Yac TPOBEACHHS AyAUTOPHHUX 3aHATh, MaKCHMajbHa
KUTBKICTh MMOTOYHUX 0alliB — MAaKCUMAJIbHY KiJTBKICTh 0aJIiB, IKY MOXKE OTPUMATH CTYJCHT MPOTIATOM
4 cemecTpy cTaHOBUTH 60 Oais.

[TincyMKOBHIT KOHTPOIb 3aCBOECHHS AUCIHILIIHYU 3IHCHIOETHCS IIISTXOM 3/1a4l y 4 CEMECTpI ICIIUTY.

Ha icnut BiIBOAUTHCS MaKCUMAJIbHA KUIBKICTH OaniB — 40 Galis.

6.1. Kpurepii ouinioBaHHs 3aBJaHb /sl JOCATHEHHS MAaKCHMMAJIbHOI KiJbKOCTi 0amiB y 3

cemecTpi
No B gisbHocti (3a8amms) MakcuMalibHa KUIBKICTE
- ol A OaitiB

1 | Buctynu Ha ceMiHapChbKUX 3aHATTSX (5 ceMiHapiB) 30 (5*6 6.)

2 Buxonanus CPNel 10
Bukonanusg CPNe2 10

3 Bukonanus CPNe3 10

Ycvoeo npomszom cemecmpy 60

4 Icrut 40

Bcenoro 100

Kpurepii ouiHroBaHHSs 3aBAaHBb ISl JOCATHEHHS] MAKCHMAJIbHOI KIIbKOCTI 0aJtiB:

Bup nisimbHOCTI (3aBIaHHS) Kpurtepii mist MakcuManbHOT KUTBKOCTI OamtiB

Bucrynun Ha CEeMIHAPCHKUX
3aHATTAX

3HaHHA MaTepiay, «He 3a4MTyBaHH:;» Marepiaiy (2 0.),
OnpamroBanHs 1oAaTKOBOI Jiteparypu (2 6.),

AKTHBHA y4acTh B 00rOBOpeHHI nmuTaHb ceMinapy (2 6.)
Bukopucranss Tinbku Marepianis sekiii (0 6.)




Buxonanus Ta 3aXUCT
caMocTiifHO1 poOoTH

TounicTs BUKOHaHHS 3aBaaHHs (2 0.),

Tounicte po3paxyHkis (2 6.),

Bukopucranns nporpamMuoro 3adesmneuenus (2 0.),
HasBHicTh BucHOBKIB (2 0.),

Buacnicts (2 6.)

Kpurepii ouiHioBaHHS 3aBIaHb iCIUTOBOIO OLIeTY JJIfl JOCATHEHHS MAKCHUMAJIbHOI KiJIbKOCTI

o0aJiB:
Ne 3aBraHHA eK3aMeHALIHHOTO MaxkcumalibHa KUIBKICTE OaliB
oinery
1 20
2 10
3 10

Kpurepii ouiHI0OBaHHA 3HAHb HA iCIIMTI.

Ouinkoro 31-40 BigNOBIAb CTYJEHTA OIIHIOETHCS, SKIIO BOHA JIEMOHCTPYE TIIMOOKI 3HAHHS BCIX
TEOPETUYHMX TOJI0KEHb 1 BMIHHS 3aCTOCOBYBAaTH TEOPETUYHMI MaTepiall Juisd MPAaKTUYHOIO aHaJli3y
1 HE Ma€ HIIKUX HETOYHOCTEH.

Ouinkoro 21-30 BiAMOBIAb OLIHIOETHCA, SKIIO BOHA MTOKAa3y€e 3HAHHS BCIX TEOPETUYHUX ITOJI0KEHB,
BMIHHS 3aCTOCOBYBATH iX MPAKTUYHO, ajie JOMYCKAIOThCS JesIKi MPUHIMIIOB] HETOYHOCTI.

Ouinkoro 11-20 BinnoBib CTYJEHTA OLIHIOETHCS 3@ YMOBH, 1110 BiH KU 1aB He MeHie 50%, 3Hae
TOJIOBHI TEOPETUYHI MMOJO0KEHHS Ta YACTKOBO MOK€ BUKOPHUCTATH 1X HA MPAKTHIILL.

Ouinkoro 0-10 owuiHO€EThCS CTYNEHT, skuid AaB MeHIIe 30% npaBUIbHOT BIAMOBIAL, MPUITYCTUBCS
3HaYHUX TOMMWIOK. J[eMOHCTpye 3acBO€HHS JMILE OCHOB HABUAJIbHOTO MaTepialy, HE MOXe

CaMOCTIMHO MOSICHUTH XapaKTepHi [yl AUCHUIUTIHU IPUYMHHO-HACIIAKOBI 3B’ A3KH.



7. PexoMeHa0BaHi Jkepesia iHgopmanii.

1. Onena Mirpscosa, Biktop CMupHOB, AHapiit Mar. [Ipaxmukym 3 eKon02iuH020 MOHIMOPUHSY
006KINIA: HaguanbHull nocionux. YopHOMOPCHKUI HallioHaNbHUN yHiBepcuTeT iMeHi [lerpa
Morunu. — Oneca : Onmi+, 2025. — 180 ¢. ISBN 978-966-289-305-2

2. Smyrnov, V., Mitryasova, O., Salamon, I., Mats, A., Chvyr, V. 2024. Analysis of Trends and
Impacts of Anthropogenic Factors on Groundwater Quality. Ecological Engineering and
Environmental Technologies, 2024, Vol. 25, Issue 7, 210-218.

Knimuyk B.1. Exonociunuii monimopune: meopis i npakmuxa. Kuis, 2021.
Cunopenko O.B. Memoou zenenux sumipis 6 exonoeii. Xapkis, 2020.

Mopo3 B. . I'eoingpopmayiiini cucmemu 6 exonoziunomy monimopuney. JIeis, 2019.
Carpenter S.R., et al. Ecosystem Ecology. Academic Press, 2017.

Richardson J.S., Environmental Monitoring and Assessment. Wiley, 2018.

[Mopran [lepxaBHoi exosoriyHoi iHcneknii Ykpaiau — http://dei.gov.ua

ITnatdopma Copernicus — https://www.copernicus.eu

10.TIopran €Bponeiicbkoi arenuii 3 10BKiLIs — https://www.eea.europa.eu
11.0penAQ — nardopma BiIKpUTHX JAHUX MO AKOCTI HoBiTpst — https://openag.org
12.3akon Yxpainu «IIpo 0XOpoHY HABKOIUIIHLOTO IIPUPOTHOTO CEPEOBHILIAN»

©ooNOTE W

13.3akon Ykpainu «IIpo OliHKY BILIMBY Ha JOBKiLID

14. Hanionanena crpareris cranoro po3sutky Ykpainu g0 2030 poky

15. JlepxaBHi cranaapTi Ta METOANYHI PEKOMEH/IALI] 3 €KOJIOTYHOIO MOHITOPUHTY
16.QGIS, ArcGIS — reoindopmaliiini cucremu

17.R, Python (makeTs 1y1s CTATUCTHYHOTO aHAII3Y 1 MOJIETIOBAHHS)

18. Surfer, ENVI — incTpyMeHTH 1151 IPOCTOPOBOTO aHANI3Y

19. AirVisual, BreezoMeter — mo6inbHI 10JaTKH 1711 MOHITOPHHTY SIKOCTi HOBITpSL.


http://dei.gov.ua/
https://www.copernicus.eu/
https://www.eea.europa.eu/
https://openaq.org/

