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Ha migcraBi TeopeTMYHOro aHamily HAayKOBO-TEXHIYHOI Ta HAYKOBO-METOJUYHOI IJiTEpaTypH,
BHUBYCHHS 1 y3arajJbHEHHs JOCBily PO3pOOKM METOIIB NUIAKTHUYHOI PERYKIIii, 13 3aCTOCYBaHHSM METOIB
MaTeMaTHYHOI CTATUCTHKH PO3POOJIEHO METOJ BEPTHKAIBHOI JUIAKTHYHOI peAyKIii 3MIiCTy HaBYaHHS y
BUIIII MIKOJI MOHITOPWHTY BIXOMIB CEpENOBHUINA iCHyBaHHs. MeTOX BiNMOBiae XapaKTepHUM O3HAKaM
TUIaKTHYHOI PeNyKIlil — JormoMarae HalaTh 3MICTy TIEBHOI (pOpMH i y3rOAWTH HOTO 13 HOPMOBAaHUM YacoM, a
TakoX 3a0e3neuye (GopMyBaHHS OOCATY AOCTaTHBOI iH(OpPMAIli SIS OBOJIOMIHHS KOHKPETHUM AaCIEKTOM
MOHITOPHHTY BiXO[iB cepenoBuIa icHyBaHH:. [Ipyn mboMy HOCTaTHICTH 3MICTY OOTPYHTOBAHO, TIEPEBIPEHO
Ta MiITBEPHKCHO METOJaMH MaTeMaTHYHO! CTAaTHCTUKHU, IO MO3BOJWIO TpPaHCHOPMYBATH SKICHI 3MiHHI
«IOCTaTHBO» Ta «BAXKIIMBO» Y KUIbKICHI 3MiHHI. 3aCTOCYBaHHSI METOJY MPHU3BOAMTE O 3MCHIICHHS 4acy Ha
MPOBEICHHs BUMIipPIOBaHb, PO3PAaXyHKIB, aHAJII3y 32 OTPUMaHHS HAOIMKEHOTO Pe3yNIbTaTy MpU CTATUCTUIHO
MaJnx TOXMOKax, M0 JO3BOJSE MaKCHMi3yBaTH iH(GOpMAINIO M0N0 OTPUMaHUX Pe3yJbTaTiB B YMOBax
OOMEKEHOro 4acy Ha HaBUaHHA MOHITOPHHTY BIIXOJIB CEpe/OBUIA ICHYBaHHS, a TaKOXX B YMOBax
00MEKEHOT0 Yacy Horo 0e3rmocepeIHbOro 3AiMCHEH S Y MaOyTHIH podeciliHiil AisSTbHOCTI.

Knwwuoei cnoea: nuaakTHdHa pPEyKUis, 3MICT HaBYaHHJ, MOHITOPHHI CEpENOBHIIA 1CHYBaHHS,
BiJIXO/lM, MaTeMaTHYHa CTATUCTHKA, BUMIPIOBAHHS, €KOJIOTis, HaBYaJIbHUH Yac.

IImamxkoe J]. H. benuxosa H. B. Ilenkoewiii A. A. «BeprtuxanbHas peoyKUUsl COIEPKAHMS
o0y4eHus temsl «Habmronenue 3a oTxogaMm» TUCHHUIUIMHBL « MOHUTOPHHT Cpebl OOUTaHU»

Ha ocHOBaHUM T€OpETHYECKOTO aHAIN3a HAYYHO-TEXHUYECKON W HAyYHO-METOAMYECKOM TUTepaTyphl,
U3y4YeHHs U 0000IICHHUs ONbITa Pa3pabOTKH METOMOB TUIAKTUYECKONW PEAYKIUH, C TPUMEHEHUEM METOIOB
MaTeMaTHYECKOH CTaTHCTHKH pPa3pabOoTaH METOJ BEPTUKAIBHOW IWAAKTUYECKOW PEAYKLMH COACPIKaHHS
00y4eHHs: B BbICIIEH IIKOJIE MOHUTOPHUHTA OTXOJIOB Cpe/ibl 0OUTaHUsl. MeToJ] COOTBETCTBYET XapaKTEPHBIM
MpU3HAKaM JUJAKTHUYECKOW PEIyKIMH — IOMOTaeT NPHUAaTh COJEPKAHUIO ONpe/eieHHYl0 QopMy U
cOorjlacoBaThb €ro C HOPMHPOBAaHHBIM BpeMEHeM, a Takke obecnieunBaeT (opMHpOBaHHE O0BeMa
JOCTaTOYHON MH(OpMALXH IS OBJIAICHUS] KOHKPETHBIM aClIEKTOM MOHHUTOPHHTA OTXOJI0B CpeAbl OOUTaHHUSI.
[Ipu »oSTOM JOCTATOYHOCTH COIEpX aHWSA OOOCHOBaHA, TIPOBEpEHAa ¥ TIOATBEPXKIEHAa METOJaMHU
MaTeMaTHYECKOH  CTAaTHCTHKHM, YTO TIO3BOJIWJIO TPaHC(POPMUPOBATh KAaYECTBEHHbIE IEPEMEHHBIE
«IOCTaTOYHO» U «BaXKHO» B KOJMUYECTBEHHBIE IepeMeHHbIe. [IpMeHeHne MeTo1a MPUBOAUT K YMEHBILIEHUIO
BpPEMEHH Ha MPOBEJCHNE U3MEPEHUH, pacueToB, aHAN3a MPH MOIYISHUH MPUOIKEHHOTO pe3yibTaTa Ipu
CTaTHCTUYECKH MAaJbIX MOTPEITHOCTSAX, YTO IO3BOJISIET MAaKCHMHU3WPOBAaTh MH(POPMANHIO O TONTYYIEHHBIX
pe3yibTaTax B YCIOBHAX OTPaHMUEHHOTO BPEMEHH Ha 00y4eHHE MOHUTOPHHIA OTXOJ0B Cpebl OOMTAaHUS, a
TAaKKEe B YCJIOBHSIX OIPaHMYEHHOTO BPEMEHHM €ro HEMOCPEICTBEHHOI'O OCYLIECTBICHUS B Oyaylei
npodecCHOHANBEHON IeATENEHOCTH.

Knrwouesvie cnosa: nunakTudeckas penyKuus, coaepkaHue 00y4eHusl, MOHUTOPHHT Cpeabl OOUTaHUs,
OTXO/bl, MaTEMaTHYECKasl CTATUCTUKA, U3MEPEHUS], SKOJIOTH, Y1eOHOEe BpeMsl.
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D.Shmatkov, N. Bielikova, A. Shelkovyj "Vertical reduction of the learning content of the topic
“Waste observation” of the discipline “Environmental monitoring”

After conducting a theoretical analysis of scientific, technical and methodological literature, studying
and summarizing the experience of designing methods of didactic reduction, a method of vertical didactic
reduction of the learning content of the environmental waste monitoring as an academic discipline has been
developed using the methods of mathematical statistics. The method corresponds to the characteristic
features of didactic reduction as it helps to transform the content into a certain form and coordinate it with
the study time, and also ensures the formation of a certain amount of sufficient information to learn a specific
aspect of the topic of the environmental waste monitoring. At the same time, the sufficiency of the content is
substantiated, verified and confirmed using the methods of mathematical statistics, which made it possible to
transform the qualitative variables “sufficiently” and “importantly” into quantitative variables. The
implementation of the method leads to a decrease in time for measurements, calculations, and analysis when
obtaining an approximate result with statistically small errors. It results in the maximization of information
about the results obtained under conditions of limited study time, as well as under conditions of limited time

for its implementation in future professional activities.

Keywords: didactic reduction, learning content, environmental monitoring, waste, mathematical

statistics, measurements, ecology, study time.

[ocranoBka mpodsemMu. 3MICT HaBYAHHS
MOHITOPHHTY CEpelOBHUINA ICHYBaHHA Y BHIIii
KON TOEAHYE B cO0l METpOJOTIYHHHA Ta
EKOJIOT14H1 HarpsIMH. Le 00yMOBITIOE
MEPEBAHTAXCHHS CTY/ICHTIB 3MiCTOM TUCIUILIIHH,
a TaKkOoX BHCYBa€ BHMOTH [0 BHKJIagada 3
pamioHanbHOTO  (hopMyBaHHS ii  Tporpamm.
HopMaTuBHi BHMOrM J0 4Yacy, BiJIBEJICHOTO Ha
HaBYaHHSA MOHITOPWHTY CEPElOBHINA iCHYBaHHS
O0OMEXYIOTh 3MICT, IO MOXE OYyTH OXOILICHHU
THMH, XTO HaB4aeTbcsa. Kpim TOro, ymoBH
mpodeciiHOi  MISTIBHOCTI  TakoX  MOXYTh
HaKJaJaTi OOMEXKEHHS Ha dYac, IO OTPHMYE
npodecioHam B rajy3i Ha  IPOBEJCHHS
BIJIMOBITHUX 3aXOMiB 3 MOHITOPHUHTY. Y IIbOMY
KOHTEKCTI  icHye  motpeba y  HayKOBO
OOIpyHTOBaHOMY METOJIi 3MEHIIeHHS iHpopMallii
JI0 TaKoro 00’eMy, 110 Oyze BiJIOBIIaTH YMOBaM
HOT0 3aCTOCYBaHHS.

AHami3 OCTaHHIX JOCJiIKeHb i
nyoaikauiii. [lizxogum 1m0 QopMmyBaHHS 3MICTY
HaBYaHHS MOHITOPHHTY CEpeIOBHIIA iCHYBaHHS
BapitoroThes. Tak, y mpami I'. Kimopenko [1]
PO3TIISIHYTO TEpeIyMOBH CTBOPEHHS CHCTEMH
MOHITOPHHTY,  MOHITOPHHI,  SIK  CHCTEMY
CIIOCTEPEKEHb 3a BIUIMBOM Ha CEpPeAOBHILE
ICHYBaHHS aHTPOIOTEHHWX YWHHUKIB, DIBHI Ta
BUJM MOHITOPHUHTY JOBKUUIS, OpraHi3amiio Ta
30IACHEHHS CHCTEMHM MOHITOPHHTY JIOBKIJUIL B
Vkpaini Ta iHmux kpainax. Lli acmekté MOXyTh
MAaTH Pi3HUI 3MICT Y PI3HOMaHITHUX METOJIUYHUX
ciUcTeMax B 3aJeKHOCTI BiJg CTaHy pPO3BHUTKY
HayKd, YHHHOTO 3aKOHOJABCTBa ab0 1HIIMX
HOpPMaTUBHHUX JOKyMeHTIiB Tomo. Kpim Toro, y
paili IPYHTOBHO aHaJi3yIOThCS TaKi HApsSMH, K
MOHITOPHHT aTMOC(EPHOTO MOBITPSsl, MOHITOPUHT
MOBEPXHEBHX BOJ, MOHITOPUHT CBITOBOTO OKEaHYy,
MOHITOPHHT PaJli0aKTUBHOTO 3a0pyTHEHHS

NPUPOJHOTO CEPEeIOBHINA, MPUHLIUIK OpTraHizamii
CIOCTEPEeXKEHh 1  KOHTPOMIO  3a0pyIHIOFOYNX
PEYOBHH IPYHTIB.

VY  craructuuHoMy 30ipHUKY «JlOBKiMIs
Yxpaiam» [2] HaNpsIMHA MOHITOPHHTY
MIPeCTaBIeHO y Oumbn mmpokoMmy ¢opmari. Taxk,
30KpeMa TependadyeHo MPOBEICHHS MOHITOPUHTY
aTMOC()epHOTO TIOBITPs, BUKOPHUCTAHHS BOJHHUX
pecypciB, YTBOpEHHs BiXOJIB Ta IMOBOKEHHS 3
HUMH, BHECCHHS JIOOPMB 1  3aCTOCYBaHHs
MICCTUIM/IIB, OXOPOHU Ta BUKOPUCTAHHS JIICOBUX
pecypciB,  OLIHKM  BHUTpaT Ha  OXOPOHY
HaBKOJIMIIHBOIO MPUPOJHOTO cepenoBuia. Taki
HalpssMH MOHITOPUHTY € HaHTOIIUPEHIIINMH 1
KO)KEH 3 HHX BKIIOYa€ TIIE€BHY KUIBKICTb
nokaszHukiB. Ilpore, B mporeci HaBUaHHS BaXKKO
JIOTPUMATHCh TOBHOTO  BIOOPaXKEHHS 3MICTy
NpeMETHOI ranmy3i. BukiroueHHss ofgHOTO 3
HampsiIMiB BUKJIQZIA4€M B MPOLIECI HABYaHHS Y
BUIIIN IIKOJI MOXKE MPU3BECTH JI0 €ITi30IUYHOrO
Ta HELIJIICHOTO OBOJIOMIHHS CTYACHTAMH 3MICTOM
JIUCLIUILUTIHHA.

BigoMuMu € iHHOBAIWHI MiOXOOH IO
HAaBYaHHS MOHITOPUHTY CEpeIOBHINA iCHYyBaHHS,
Npe/ICTaBlIieHI B TATeHTHIM aokymenramii. Tak,
BiIOMOIO € MeTojuka [3], m0 peami3yerbes i3
3aCTOCYBaHHSIM CHUCTEMU MOHITOPHHTY,  fKa
BKJIOYae B cebe, MpUHAWMHI, OJUH NaTIUK IS
BU3HAYEHHS  CUTyalil B  HaBKOJMIIHBOMY
CepelloBMILI Ta TeHepauii 3a MEHIIMM piBHEM
JTAHUX MOHITOPHHTY HaBKOJIMIITHLOTO CEPEOBHIIA;
cepBep MOHITOPHMHTY Uil TPUIOMY, NPUHANAMHI,
OJHHUX JaHUX MOHITOPHUHTY HABKOJMIIHBOTO
CepeJIOBUIIa; MIPOKCi-cepBep, CJIEKTPUIHO
MOB'SI3aHMH 3 CEpBEpPOM  MOHITOPHHTY  Ta
npuiiMarounii, npuHaMHI, OAHY iH(OpMaLio
MOHITOPUHT'Y ~ HAaBKOJMIIHBLOIO  CEPEOBHIIA;
MHOXKHHY KOPHCTYBAallbKUX TepMmiHamiB. Cucrema
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MOHITOPHHTY MOXXE OTPUMYBaTH, IPHHANMHI,
OIIHY 1H(OpMAIIIF0 MOHITOPHHTY HABKOJIHITHHOTO
CepeloBHIIa B PeXXHUMI peabHOTo dacy. [Ipote, y
BUHAXOJAlI HE MICTUTBCS OMUCY crHenudiku
MOHITOPHUHTY JEKITBKOX napameTpiB
HAaBKOJIMITHBOTO CEpPeIOBHUINA, 10 00OMEeXye Horo
3aCTOCYBaHHS Yy HaBYaJlbHOMY TMpomeci 3a
MOBHOTO JOTPUMAaHHS IPOTPaMH JUCLIUTLTiHH.

BigomMoro Takox € KopucHa Moenb [4], ska
3a0e3nedye y HaBYAIBbHOMY TIPOIIECi JOTIOMOTY 3
knacugikauii Bigxoais. [Ipote, TexHiuHe pimieHHs
00MEXeHO JHIIe KIIacH(DIKaIlielo 1 He PO3KPHUBAE
crierniku TIPOBEICHHS PI3HOMaHITHUX
BUMIpIOBaHb y Tady3i. [IuTaHHA MOHITOPHHTY
BiIXOZiB Ta TIOBO/DKEHHS 3 HHUMH, SK BHUAHO 3
MONEePETHHOTO aHamizy, € OJTHUM 3
HAaBaXNUBIMIMX Yy  TpoOIeci  MOHITOPHHTY
CepeIOBHIIA ICHYBaHHSI.

[IpencraBneni  iHHOBamMiHI  TEXHOJOTIi
CTOCYIOTBCSI 3/1€0LTBIIOr0 3ac00iB HaBUaHHS, X
3aCTOCYBaHHS OOMEKEHO BY3bKUMH acleKTaMu
3MICTy HaBUYaHHS MOHITOPHHTY CepelOoBHIIA
iCHyBaHHS. YJOCKOHAQJIIEHHS 3MICTy 3 METOI0
HaHOUIBII pallioOHaIBHOTO HOro MPEICTaBICHHS Ta
OBOJIOZIIHHS IOBUHHO OYTH KOMILJICKCHUM.

CTBOpeHHsS  HAyKOBO  OOIPYHTOBaHHX
METOMIB 3HWXKEHHSA KOTHITMUBHOI CKJIAAHOCTI
3MICTy HaBYaHHS 3HAXOJUTHCS B MEXaX MiAXO01y,
mo B €C npuiHATO Ha3UBaTH <«IUJAKTHYHOIO
peAyKIieo», B aMEpPUKAaHCBKIH  HayKOBii
JITEpaTypl HANPSM € CKJIaJIOBOI «CUMILTidiKalii
HaBYaAHHS.

JlngakTUuHa pEeAyKIis CTaBUTh HA MeTi
peTrenpHUN  BiIOIp Ta  MEpPeCTPYKTYpyBaHHS
HaBYAJIBHOTO Marepialy, a He HEXTYBaHHs
BXUTHBOIO iH(OpMaliiero. MeToau IUAaKTHIHOL
peoyKIil JOMOMararTh HaJIaTH 3MICTy II€BHOI
¢dbopMH 1 y3roauTH HOro i3 HOPMOBAaHUM YACOM.
[Toka30BUM NPUKIAJAOM JUJAKTHYHOI peayKiii y
pO3po0Ili HABYATHHOTO IUIAHY € BHBYEHHS Y
HIKOJ JIUIIe o0paHux HaBHJATHIIINX
MUCHMEHHMKIB 200 XyI0KHHKIB [5].

Bimomum € migxim g0  po3poOku
peNyKOBaHOTO 3MiCTy HaBuaHHs Oiomerpii Ta
emigemionorii [6]. Lli kypcu wyacto MICTATh
BEIMKHH 00car MaTepiany, i, Ha AYMKY aBTODIB,
BUKIIQJIAFOTHCSI 3@  BiJCYTHOCTI  BiJIMOBITHUX
JTUJIAKTHYHUX METOJIB 3MEHIIEHHS 3MICTy JUIst
LiTbOBOT ayauTopii. 3aranbHa MeTa
YIOCKOHAJIEHHSI ~ MOJSIra€ B MOJIMIIEHHI
JIOBI'OCTPOKOBOT JIOCTYITHOCTI 3HaHb 3 JUCIHILIIH.
BripoBa/keHHsI IEBHOTO CTYIICHIO CTaHIapTH3ALIIT
MiIXOMIB J0 HaBYaHHSA i3 3aCTOCYBaHHSIM
OUJIAKTUYHOI PeayKuii MpH3BeNO0 A0 YCIIIIHOCTI
peanmizamii 1LOrO IMPOLECY Ta 3aJI0BOJICHOCTI
CTYJCHTIB.

BiamosigHo 10 ieli 3aCHOBHHKA HANpsMY,
HiMernpkoro  Bueroro I.  I'proomepa  [7],
TUIaKTHYHA PEIYKINis 10 BiIHOIIEHHIO /IO 3MICTy
HaBYAaHHSI MOXXE€ HECTH BepTUKaJIbHUH abo
rOpH30OHTAJIbHUN xapakTep. He Bce, mo Mmae
BIHOLIEHHS A0 MMCLMILIIHU, IiJIIra€ BUBUEHHIO
Ta  3amaM’STOBYBaHHIO. Benwka  KiJIBKICTh
iHpopMaLlii YCKJIQJAHIOE KOTHITHBHI TMPOLECH.
Jlesiki acmiekTy MpeaMeTHOI rairy3i MOBHHHI OyTH
omyIieHi. 3MeHIIeHHs KiUTbKOCTI iH(opMmartiii Hece
BEPTUKAJIbHUN Xapaxkrep penykuii, a
LTIOCTpaTUBHE a00 CHUMBOJIYHE NIPEICTaBICHHS
iH(dopMariii, 3acTocyBaHHS 3HAHOMUX MOJENel Ta
aHajorii  Ttomo, TOOTO  3MiHAa  Qopmu
MpeCTaBICHHs 1HpopMaIllii 0e3 3MeHIIeHHS i
KITBKOCTI  Hece TOpPM3OHTAIBHUN  XapakTep
peayKIii.

VY Toli "ac, SIK MPOMOHYIOThCS Pi3HOMAaHITHI
METOAM Ta TEXHOJOTIi B MEXaxX TOPU30HTAIBHOTO
XapakTepy AuaakTHYHOl peaykiii [8, 9], HaykoBe
OOTpyHTYBaHHS BIIPOBAKCHHS METO/IiB
BEPTUKANBHOT PEAYKIlii B JTEpaTypi pO3TISTHYTO
oOMexkeHo. Y IHMX Tpamsx 3ampOIOHOBAaHO
BUKOPUCTaHHS Kay3aJbHUX KapT, o
BiOOpakaloTh  3B’S3KM MK (QismuHMMH
OCHOBAMHU BHMIpIOBaHHS, CXeMaMH 3aco0iB
BUMIpDIOBaHHS Ta METOJUKOI0 BHKOPHUCTaHHS
3ac00iB BHMIPIOBAaHHS, Y HaBYaHHI BiJIMOBIIHUX
TEM NPUPOIHUYMX, TEXHIYHMX, COLIANbHUX Ta
ryMaHITapHUX HayK; 3aCTOCYBaHHs Teopii rpadis,
CTPSIMOBAaHUX HA PO3YyMIHHS JIOTIYHOI CTPYKTYpH
3MICTy HaBuaHHS TOmIIO. HaBemeHi MeToau
3a0e31euyloTh ONYyIIEHHS YWHHMKIB, IO HE
MalOTh BU3HAYAILHOT'O BIUIMBY Ha CHTYyaIlilo Ta
abcTparyBaHHs; OTPUMaHHS y BepUIMHAX Tpady
MOHATh MEHIIOro0 O0O0CsTy, HDK Yy HaBYAJIBHUX
TEeKCTax;  UIFoCTpaTHBHE  ab0  CHMBOIIIYHE
NpEeACTaBICHHS CKIaaHOI iHpOpMAIi; pO3TIIs
CUTYyaIlill Ha OCHOBI BiIOMUX MOJIENeil; 3BEACHHS
KUTBKICHHX 3MIHHUX y (opMmynax 10 iX SKiCHUX
MOSICHEHb Ta IMPEJCTABJICHHS BITHOLICHHS MIX
Humu. [Iporniec BupileHHS 3aBllaHb Pi3HOTO PiBHS
CKJIQJIHOCTI 13 3aCTOCYBaHHSM METOJIIB Ta 3ac00iB
JMUIaKTHYHOI PEIyKI[l J03BOJIAE BIUIMBATH Ha
JNOJIATKOBI ~ KaHAlM CHPUHHSITTS, Ta, uYepes,
HANpUKIa[, PO3YMiHHS CTYAECHTaAMU NPUYUHHO-
HACJIIAKOBUX 3B’S3KiB, J03BOJISIE iIHTEHCH(DIKYyBaTH
PO3BHUTOK iX MUCIICHHS Ta I1aM’ SITi.

BaxumBumu € TeopetuuHi gociipkeHHs .
bymdinna [10], sxkuii BHOKpEeMIIIOE MO
iH(popMaIlil Ha JOCTATHIO 1 3aiiBY, @ TAKOXK MOBHY
i HemoBHy. 3a JyMKOIO aBTOpa JWAaKTUYHA
peAyKilis TOBHHHA CTOCYBAaTHCh Kiacuikarii
«IOCTaTHS — 3aiiBa iH(popMaLisD).

Came B KOHTEKCTI JIOCTATHOCTI iH(popMaIIii
3MICT HAaBYaHHSA y BHIIIH MIKOJXI MOHITOPUHTY
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BIIXONIB CEepeloBHILIA ICHYBaHHSI MOXe OyTu
peayKOBaHUI.

ITocTaHoBKa 3aBAaHHs. 3aBIAaHHIM CTaTTI
€ po3pobKa METOoAy BEPTUKANBbHOI pPeayKuil
3MICTy HaBYaHHSA y BHIIIH MIKOJI MOHITOPHHTY
CEepeOBHIIA ICHYBaHHSI.

Buxnang ocHoBHoro Marepiaiay. Ha
MiJCTaBl  TEOPETUYHOTO  aHami3y  HAyKOBO-
TEXHIYHOI Ta HAYKOBO-METOIMYHOI IJITEpaTypH,
BUBUYEHHS 1 Yy3arajdbHEHHS JMJOCBITy pO3pOOKH

METOAIB AUAAKTUYHOI peAyKIIii, MPeICTaBICHUX Y
MOTIEPEAHBOMY ~ PO3MLTI, 13  3aCTOCYBaHHSM
METOIB MaTeMaTHIHOI CTATUCTUKH PO3POOJICHO
METOJlT BEPTUKAIBHOI JUAAKTHYHOI  PEIYKIIii
3MIiCTy HaBYaHHA y BHIIIM MIKOJI MOHITOPUHTY
BIIXOJIB CepelOBHUIIA ICHYBaHHS, PO3ALTY, IIO €
OJHHUM 31 CKJIaOBUX JUCLIUILIIHM.

Posrnsinemo pospoGnenuit meron (puc. 1)
017111 AETANIBHO.

I eran —

@opmyBaHHs BUGIPKH 06’ CKTIB TOCIITKEHHS Ta CYKYIHOCTI
YaCTKOBHMX MOKa3HHUKIB OIIHKH BIIXOiB

Il eran  —

InTerpanbHa OMIHKA BIIXOMIB 3a METOOM €HTPOMNI]

Bu3HaveHHA 4aCTKOBHMX MOKA3HUKIB, 10 € HAHOIIbLI

Il eran | —— BaKIHBHMMH 3a CBOIM BIUIMBOM Ha iHTerpanbHHIl MIOKA3HHK

OIIHKH BIIXO/IB IIJIAXOM MOOYIOBH perpeciitHol Moaemi

IV eTan

Krnacrepusanis 06’ €KTiB JOCTIKEHHA 3 METOK BU3HAUEHHS!
X BIIMIHHHMX XapaKTepPHCTHK Ta THIIOBUX IPeJCTaBHUKIB
KJ1acTepis

CDOpMyBaHHH BHCHOBKIB Ta BIpOBAKEeHHA CKOPOYSHHA

Veram [—

3MICTY HaBUaHHA MOHITOPHHTY BiXOJIB cepeoBHIIa

icHyBaHHS

Pucynok 1 — CxiiazoBi MeTOy BEpTHKAJIBHOI PEAYKLIT 3MIiCTy HaBUaHHS y BULIIH KO
MOHITOPHHTY BiJIXOIB CEPEIOBUIIA iICHYBaHHS

Ha nmepmomMy etami  3anpornoHOBAHOTO
METOAy  3AiliCHEeHO  (GopMyBaHHS 00’ €KTiB
JIOCTTIJDKEHHS Ta BUXIJHOT CYKYITHOCTI 4aCTKOBHX
[IOKA3HMKIB, IO [JO3BOJIIOTH OILIHUTH CTaH
BIJIXO/IIB.

OO0’ exTamu JIOCHIDKEHHS MOXYTh
BHUCTYNaTH OyJb-sKi CKJIAJOBI CHUCTEMH, IO
BHU3HAYAIOTh CEpPEJOBUIIEC ICHYBaHHSI — KpaiHW,
perionu, okpemi micta Ta/ab0 HacesjeHI MyHKTH,
IHIII ~ TEpUTOpii, sKi  MalwTh  crenudivHi
XapaKTePUCTUKH BiIXOJIB, IO OIiHIOKTHECI B
MpoIieci MOHITOPHHTY.

BimoMo, 1m0 0 CYKYMHOCTI YacTKOBHX
MOKa3HHUKIB BUCYBAIOThHCSI HACTYIHI BMorH [11]:

- 3JIATHICTh JIOCTaTHBO MTOBHO
XapaKTepU3yBaTH 00’ €KT JOCIIPKECHHS

- OyTM JOCTYMHHUMH JIi BHMIPIOBaHHS
Ta/ab0 B CTATUCTUYHUX JDKEpenax Ta JIO3BOJSTH
3MIMCHIOBATH OIIHKY B JWHAMII Ta 3a Pi3HUMHU
HaTpsSMaMH.

BiamogiaHo 10 apyroro eramy GOpMYy€eThCs
IHTErpaJIbHUN TMOKAa3HMK OI[IHKK BIAXOIIB 3a
JIOTIYHOIO CXeMO¥O (pHuc. 2).

i

nz Hi

Pucynok 2 — Jlorika popMyBaHHS KOMIIJICKCHOI'O MTOKa3HUKA OIIHKH BiIXOZIiB,
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ne K, — iHTerpanbHuii MOKa3HUK OIIHKY CTaHY BiXO/IB;
N; ... Nj— 9aCcTKOBI IOKa3HUKH OIIHKW CTaHy BiJIXO/IiB.

IHTerpanbHUil TMOKA3HUK OINIHKK BiIXOIIB
3allPONIOHOBAHO PO3PaxoOBYBaTH 3a METOJOM
SHTPOITIi.

OcKinbKu BiJIXOH € CKJIaJI0BOO
Cepe/IOBHINA ICHYBaHHS SK CKIAIHOI SKOJIOTIYHOI
CHCTEMH, MOXHA CTBEPXKYBATH, 110 HA X CTaH Ta
PO3BHUTOK BILTHBA€E Oarato YNHHUKIB.

- BUPOOHHWIITBO, TPAHCIIOPT,
KOMYHAaIIbHE-TOCTIOIapCTRO;

- CUTBCBKOTOCTIONNAPCHKA AiSUTHHICTE;

- IHIIIi YUHHUKY.

L[i YMHHUKKM MalOTh CBili BIIUB Yy
KOMIUIGKCI ~ Ta  MaloTh  HEBIOPSAJAKOBAHWH
XapakTep, TOMY CHUCTEMI NpHTaMaHHAa EHTPOIIis,
AKy CIIiJi BpaxoByBaTH TMpH  HNPOBEICHHI
IHTETpaTbHOI OI[IHKH.

BpaxoByroun, mo cucrema cralinbpHA
TIIBKM B TOMY BHUIAIKy, KOJH CTaOUTBHUM €
KOXKEH eJeMeHT (03HakKa) ITi€l CUCTEMH, a SKIIO B
CHCTEM] sKach O3HaKa HecTraOlabHa, TO 1A
HECTaOlIbHICTh BIUIMHE Ha 3arajbHHUi CTaH BCIiX
00'exTiB y mimomy [11], ans OWIHKK BiAXOMIiB
3aCTOCYBaHHS METOAY €HTPOIIii € OOTPYHTOBaHHM.
Tyr wMaerscst Ha yBa3i Mipa Xaocy Ta

JKHUTIOBO-

HEBIOPSIIKOBAHOCTI €JIEMEHTIB (03HaK) OyIb-sIKOi
cuctemu [11-12].

IaTerpanpae 3HAYCHHS 00'exTa €
IHTErPaIbHOI0 CYMOKO HACTYIHOTO Budy [11]:
n
K,=> H.*b.,
Z b (1)
I=1m

ne K, — IHTerpabHIH MMOKa3HUK OIiHKH
BIJIXO/IB;
H ;- enrpomis J -1 03HaKK cTaHy BiIXOiB;

by — ximekicHa ominka | -i osmakm mms i-
ro o0'exTa JOCIIHKEHHS;
M — KiJIbKIiCTh 00'€KTiB;

N — KUIBKICTH O3HAK.

3a  dopmynoro (1)
IHTErpaJIbHUH MMOKA3HUK BiIXOJIIB.

PospaxyHOK  3miICHIOETBCS
eTanamu, IpeCTaBICHIMH Ha puc. 3.

PO3pPaxoOBYEThCS

3a TaKHMH

dopmyeanHA BXITHOT MaTPHI JaHHX X}y, MO CKIAAAETECA 3 HACTKOBHX
[IOKA3HHKIB OLIIHKH BiAXOIIB

h

4

CraHgapTHzalis JaHUX 3 YPaxXyBaHHSIM BH3HAUEHHS THITY BIUIHBY
MOKA3HHKA Ha OLIHKY BIIXOMIB

Jna cTHMyTATOpIB:
7 = x; B ‘xmin
- X

min

JIs mecTHMYNATODIB:

7 - Xnax _x{f
- X

min

v

MopMyBaHHS MaTPHIl CTaHIAPTH30BAHAX TaHHX fo

h

r

PospaxyHok BeKTODY MaTpHLL

CTAHAAPTH30BAHHX JdHHX w!},—k

h

y

Po3paxyHOK iHTETpabHOTO MoKasHuKa: Z; *w,*

PucyHok 3 — AJITOpUTM PO3paxyHKY IHTEIPAJIBHOrO MOKA3HHUKA OLIIHKHU BiIXO/IiB
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3 puc. 3 BUAHO, IO BEKTOP MAaTPHIi
CTaHAAPTU30BaHUX JaHUX, Wijk , BpaxoBye
SHTPOIIII0 KOXKHOT'O CTaHIapTH30BaHOTO
YaCTKOBOTO IOKa3HUKa Ha Kk-My piBHI, K
nepenoaueHo dpopmyioro (1).

3rimno 3 Meromom  (puc. 1)  Oymo
BH3HAYEHO, IO HAWOUIBII perpe3eHTaTHBHUMHU Y
MeXax HaBEACHOTO JOCHI[DKEHHS 00 €KTamu
BHUMIPIOBaHHS € YKpaiHa Ta ii perionw, sKi MaroTh
mudepeHIiioBaHl  XapaKTePUCTHUKHA  BITXOIIB,
MOB’si3aHI 3  PpIBHUMH  PIBHSAMH  PO3BUTKY
MPOMHCIIOBOCTI, CTaHy J>KUTJIOBO-KOMYHAJIBHOTO

rOCIIO/IapCTBa, JICPKABHOIO TMOJIITUKOIO
ITOBOJIKCHHS 3 BiJIXOJaMH TOIIIO.

Yy JIOCHIDKEHH], BIZIIOBITHO bi o)
CTATUCTUYHUX JAHUX [2], cthopMoBaHO

CYKYITHICTh YaCTKOBUX IMOKA3HUKIB OLIHKH CTaHY
BimxoniB (tabm. 1) Ta BH3HAYEHO THUN BILTUBY
KOKHOTO TIOKa3HUKa Ha CHCTEMY.
CTUMyJISTOpaMH € Ti YaCTKOBI IMOKa3HUKH,
3pOCTaHHS SIKUX TIOKpally€ CTaH CHCTEMH.
HectumynaropaMmu € Ti YacTKOBI TOKa3HUKH,
3pOCTaHHS SIKUX TMOTIPIIYyE CTAaH CUCTEMHU.

Tabnuys 1
YacTKOBI MOKa3HUKH OLIIHKA CaHy JOBKIULIS 3a HOTO CKJIAJJOBUMU
Kon Tun BIIMBY Ha
Hassa nokasHuka
MTOKa3HUKa CUCTEMY
n.30 YTBOpeHHS BiAXOMIB, THC. T Jectamynsarop
n.31 Yreopenns Biaxoni I-11I knacis HeOe3neku, THC. T Jlectumynarop
n.32 YTBOpEeHHSI BIAXOIIB Yy pO3paxyHKy Ha KBaJpaTHUHA Hectumynsarop
KITOMETp TePUTOPIi, T
n.33 YTBOpEHHS BiAXO/IB y PO3paxyHKY Ha OJIHY 0CO0Y, KT Jectumynsarop
n.34 Vrumisanis BigxomiB, THC. T CtumynsaTop
n.35 Yrunizanis Bigxoni I-111 kiaciB HeGe3neku, THC. T Crumynstop
n.36 CramroBaHHs BIIXOMIB, THC. T Jectumynsarop
n.37 Bunanenns BigXoniB y CHemialbHO BifBENEHI Micus Ta Crumynstop
00'€KTH, THC. T
n.38 Bunanenns Biaxonis [-11I knaciB Hebe3neku y crieniaibHO Crumynstop
BiJBeIEH] MicLiI Ta 00'€KTH, TUC. T
n.39 PosmilieHHs BiAX04iB Ha CTUXIMHUX 3BajdINaX, THC. T Jectumynsarop
n.40 3aranpHUi 00CAT BigXOHiB, HAKONMWYEHUX MPOTATOM Hectumynsarop
eKCILTyaTallil, y MiCIISIX BUJIAJICHHS BiJIXOIB, TUC. T
n.41 3aranpHUl OOCSAT BIIXOMAIB, HAKOMWUYEHUX IMPOTITOM Jectumynsarop
eKCIUTyaTallii, y MICIIX BHJIAJICHHA BIAXOHNIB Y
PO3paxyHKy Ha KBaJIpaTHUI KIJIOMETP TEPUTOPIi, T
n.42 3aranpHUl OOCSAT BIAXOMIB, HAKOIMMUYEHUX IMPOTITOM Jectumynsarop
eKCIulyaTtamii, y MiCIsX BHAAJIEHHS BIOXOIIB Y
PO3paxyHKy Ha OJIHY 0CO0Y, KT

Y tabn. 2 HaBeneHO CTaHAapTU30BaHi
3HAYEHHS JISSIKUX YaCTKOBUX MOKA3HUKIB BiJIXOJIiB
y 2017 p. CradpapTuszamiro OpoBeIeHO 3a
¢dbopMmynamu, HaBeIEHUMHU Ha puUC. 3.

3rigHo 13 3ampoNOHOBAHUM METOJOM, 3a
KO)XKHAM YacTKOBUM TIOKQ3HUKOM Yy CHCTEMi
00’€KTiB BUMIPIOBaHHS PO3PaxOBaHO CTaHIAPTHE
BIIXVMJIEHHS Ta O0YKCIICHO BEKTOP MAaTPHIIi, Wi,—k.
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Tabauys 2

CranmapTr30oBaHi 3HAYCHHS ISIKUX YaCTKOBMX NOKA3HMKIB CTAaHY BiAXOJiB B YKpaiHi Ta ii perionax, 2017 p.

Ko 4acTKOBOTO NMOKa3HUKA Y CUCTEMI BUMIpIOBaHHS
O06’exTH
BHUMIPIOBaHHS n30 n31 n32 n33 n34 n35 n36 n37

Vkpaina (cepenHe 0,9381 | 0,8547 | 0,9902 | 0,9116 | 0,0497 | 0,1020 | 0,7242 | 0,0663
3HAYEHHs)

BixHMIBKA 0,9911 | 0,9965 | 0,9970 | 0,9821 | 0,0042 | 0,0000 | 0,4924 | 0,0012
BosnHchKa 0,9977 | 0,9953 | 0,0000 | 0,9925 | 0,0013 | 0,0008 | 0,8493 | 0,0044
JlHinponeTpoBchKa 0,0000 | 0,6887 | 0,8905 | 0,0000 | 1,0000 | 0,3192 | 0,7067 | 1,0000
JloHenbKa 0,9084 | 0,0000 | 0,9994 | 0,9311 | 0,0644 | 1,0000 | 0,9937 | 0,1468
JKuromupchka 0,9984 | 0,9947 | 1,0000 | 0,9959 | 0,0010 | 0,0120 | 0,6969 | 0,0013
3akapraTchka 1,0000 | 0,9936 | 0,9770 | 1,0000 | 0,0000 | 0,0008 | 0,9731 | 0,0013
3anopi3pka 0,9796 | 0,8982 | 0,9834 | 0,9624 | 0,0323 | 0,0770 | 0,5166 | 0,0181
IBaHO-DpaHKiBChKA 0,9927 | 0,9602 | 0,9959 | 0,9830 | 0,0078 | 0,0217 | 0,0000 | 0,0081
KuiBchka 0,9955 | 0,9590 | 0,8005 | 0,9922 | 0,0002 | 0,0369 | 0,9892 | 0,0104
KipoBorpaacbka 0,8458 | 0,9643 | 0,9986 | 0,4806 | 0,0176 | 0,0120 | 0,7776 | 0,3378
Jlyrancbka 0,9981 | 0,9631 | 0,9868 | 0,9979 | 0,0011 | 0,0000 | 0,7336 | 0,0050
JIbBiBCHKA 0,9905 | 0,9854 | 0,9893 | 0,9888 | 0,0072 | 0,0024 | 0,6152 | 0,0100
MukosaiBchbKa 0,9911 | 0,9052 | 0,9989 | 0,9748 | 0,0007 | 0,0481 | 0,7112 | 0,0184
Opnechka 0,9977 | 09854 | 0,8411 | 0,9977 | 0,0001 | 0,0088 | 0,7767 | 0,0050
IMonTaBchka 0,8561 | 0,5588 | 0,9988 | 0,6726 | 0,0332 | 0,1556 | 0,6493 | 0,0037
PiBHEHCBKA 0,9988 | 0,9971 | 0,9986 | 0,9966 | 0,0003 | 0,0008 | 0,2700 | 0,0014
CyMcbKa 0,9983 | 0,2253 | 0,9836 | 0,9948 | 0,0027 | 0,5613 | 0,8341 | 0,0032
TepHOMiJIbChKA 0,9929 | 0,9310 | 0,9942 | 0,9778 | 0,0012 | 0,0938 | 1,0000 | 0,0000
XapkiBcbka 0,9933 | 0,6940 | 0,9999 | 0,9929 | 0,0014 | 0,0521 | 0,4027 | 0,0070
XepcoHChKa 0,9991 | 0,8438 | 0,9959 | 0,9968 | 0,0004 | 0,0393 | 0,8000 | 0,0003
XMenpHAIBKA 0,9969 | 0,9807 | 0,9936 | 0,9922 | 0,0047 | 0,0000 | 0,9184 | 0,0019
Yepkacbka 0,9954 | 0,9971 | 0,9958 | 0,9878 | 0,0091 | 0,0040 | 0,9247 | 0,0023
YepHiBelpka 0,9992 | 1,0000 | 0,9988 | 0,9964 | 0,0013 | 0,0000 | 0,8242 | 0,0017
YepHiriBchka 0,9977 | 0,9965 | 1,0018 | 0,9923 | 0,0016 | 0,0016 | 0,9247 | 0,0025
Wiik 0,0704 | 0,0889 | 0,0710 | 0,0786 | 0,0699 | 0,0791 | 0,0849 | 0,0729

Ha puc. 4 naBeneHo ricrorpamy po3moJiiiay

00’ €KTIB JIOCHIJDKEHHS 3a

O&'elT BHLIDECEANEA

E 0 CIILI 3HEeHHL

CYCBEA
HoHenexa

T epHOMIE CEEA
ZarapITaTCREREa
e ENTiE cBEA
HepracbEa
HepHEeITEES
AT EEIMITE KA
FmiEcekKa

YT onEIp CEEA
HepcoHoBEEa
SanopiseEa
DOaeckEa

JEEE CEEa
Birrmareea
VEpaira (opem SEATI)
FieneHCEEA
HapEiEcEEa
IyralcEKa
ITomTakceEKa

E onmMHCcBEa
Isamo-FpameiEceKa
Lirmomaiscbka
Fiposorpagcera

OenponeTpobECckka e 0 4491

BHU3HAYCHHUM

IHTETpAIbHUM TTOKa3HUKOM OIIHKH BiJXOMIB Yy
2017 p.

0757
0.7157
06994
06965
06939
06936
06856
0,6842
06841
06752
06727
06657
06635
0,6602
06548
06534
0,6375
06283

0.a256

06165

0ai161

0a115
ZHaueHHA

0.53723 :
1HTETP AnEHOT0

.54l MOEasHHEA

u]

0.2

0.4 0.6 0.2
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Pucynok 4 — Po3nopinieHHs 00’ €KTiB BUMIPIOBaHHS 32 3HAUCHHIMH IHTETPaIbHOTO MOKa3HUKa «Bigxomm
OLIIHKH CTaHy cepejoBuina icnyBanus y 2017 p.

HactynHuii eTan 3anponoHOBaHOTO METOY
nependadae MoOyIOBY perpeciiiHoi Momeni uis
BU3HAUYCHHS  YaCTKOBUX  IIOKa3HUKIB, IO
3MIACHIOIOTh HAMOIMBININI BIUIMB HA IHTETPATLHUIMA
MTOKa3HUK OILIHKH BiIXOMIB 3 METO0 (hOpMyBaHHS
HABYAIIBHOI ITPOTPAMHU.

I3 3acTocyBannsm IIT «STATISTICA 8.0»
METOZIOM  MHOXKHHHOI  perpecii  ojiep>kaHo
HACTYIHI TapaMeTpy PiBHSHHA OLIHKU BIUIUBY
YaCTKOBMX  TIOKa3HWKIB  HAa  IHTETpajJbHUN
MOKa3HMK OIIHKM Bigxomis (Tabi. 3, puc. 5, 6).

Tabruys 3

[TapameTrpu perpeciifHOl MOZEi A1 BU3HAYEHHS BArOMOCTI BIUTMBY YaCTKOBUX MOKA3HUKIB HA 3MIHY
IHTETPaJILHOTO MMOKa3HUKA BiJIXOIB

CxJ1ag 9aCTKOBUX . . o e CxJ1ag 4aCTKOBUX ..
[TOKA3HUKIB J10 Koedimientu By perpeciinii OKA3HMELR e I[OCTOBlpHuz:TL
MoJIeNi mozeni (R?)
MOJCJIOBAHHSA MOACJIOBaAHHSA
n33 0,2872
n36 0,3378
n39 0,4466
n32 0,2364
:gg’ Qgé 23525 233 n38 0,2678 n30, n31, n32, n33,
n38’ n39’ n40, n41’ n30 0,2352 n35, n36, n37, n38, 0,9999
' n'42 ' " | n37 0,1854 n39, n41, n34
n31 0,3741
n35 0,3174
n4l 0,5554
n34 0,1528
Regression Summary for Dependent Variable: Ke  (Spreadsheet’
R=,99999684 R?= 99999368 Adjusted R?= 99998833
F(11,13)=1869E2 p<0,0000 Std.Error of estimate: ,00021
Beta | Std.Em B Std.Ermr t(13) | p-level
N=25 of Beta ‘ of B
Intercept 0,039579 0,009982  3.9653 0,001614
n33 0,287255 0,024968 0,077852! 0,006767 11,5051 0,000000]
n36 10.337738 0,000807 0,084740' 0,000203 4184481 0.000000
n39 0,446625 0,001007 0.097766! 0.000221 443.3051 0,000000
n32 ] 0.236423 0,000741 0.070939 0,000222 319,2226 0,000000
n38 0,267823 0.002580 0.073917! 0,000712 103,8033 0,000000]
n30 1 0,235199 0,061161 0,071145 0,018500 3.8456 0,002024 }
n37 0,185395 0,013397 0.054158 0,003914 13,8383 0.000000
n31 0.374081 0.003772' 0.089587 0,000903 99,1860 0.000000}
n35 0.317370 0,003669 0.085414 0,000987 86.4955 0.000000
nd1 1 0,555467 0,030762| 0,169190, 0,009370 18.0567 0,000000
n34 0.152840 0,036308 0,046580/ 0.011065 4,2095 0,001021

Pucynok 5 — JlicTUHT pe3y/IbTaTiB PErpeciiiHOro aHami3y OMIHKH BIUIUBY YaCTKOBHX ITOKAa3HHMKIB HA
IHTErpaJIbHUH MOKAa3HUK OI[IHKH BIAXO/IIB

3 tabnm. 3 ta puc. 5 BUAHO, MO OjepkKaHa
MOJIENIb € aJIeKBATHOIO, TIPO III0 CBiYaTh BHCOKI
3HaueHHs  KoedimieHTa  JeTepMiHaIlii, R?,
CKOPEKTOBaHOTO  KoedilieHTa  AeTepMiHaii,
Adjusted R? Ta HU3bKI 3HAYECHHS CTaHIapTHOI

noMmwiky owmigroBanusa, Std. Error of estimate =
0,00021.

AJIEKBaTHICTD Mojen TaKOK
MiATBEPIUKYETHCS KAPTUHOIO PO3IOALTY 3aJIHILIKIB
MOJIeJIi HaBKOJIO MPSIMOI, SIK TIOKa3aHo Ha puc. 6.
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2,

2,

1,

1,

0,

0,

Expected Mormal Walue

-2

-0,0005
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Mormal Probability Plot of Residuals
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ot
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-0,0004 -00003 -00002 -0,0001 00000
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0,0001

00002

00003

Pucynoxk 6 — I'padix po3nosiny 3aMIIKiB perpeciiHoi MOIeIi OI[iHKY BIUIMBY YAaCTKOBUX NOKa3HUKIB
Ha IHTerpaJIbHUI MOKA3HUK OIIIHKY BIIXOIIB

YeTBepTHil eTan 3anpolOHOBAHOIO METOAY

nepenbadae

KJIaCTePHU3AIli 0

00’€eKTiB

JOCIIDKEHHA 3 METOI0 BHU3HAYEHHS BIIMIHHUX

XapaKTCPpUCTUK

KJlacTepiB

Ta THUIIOBUX

NpEeACTaBHUKIB KJIACTEPIB JUIsi CKOPOUEHHS 00CsATY
3MicTy HaBuaHHs (Tabu. 4, puc. 7).

Tabnuys 4

Pesynpraru xnacrepusarii 00’ €KTiB OCHTIKEHHS 32 3HAYSHHSIMHA YaCTKOBUX ITOKa3HUKIB

MOHITOPHMHT'Y OIIIHKH BixoziB y 2017 p.

Kracrep 1 Kracrep 2 Kiacrep 3
1 2 3
Cknan knacrepy EBkmninosa Cknan knacrepy EBkmnizosa Ckitan EBximinoBa
BIACTaHb MIXK BIJCTaHb MK KJIacTepy BIZCTaHb MIXK
00’ eKTaMHu 00’ ekTaMu 00’ eKTaMu
JlHinponeTpoBchbka 0 Binnunpka 0,074426 JloHenpka 0,104330
Bonnnaceka 0,264416 CyMchbka 0,104330
Ckan Kiacrepy EBkitigoBa Ckan Kiacrepy EBkiizosa Cxrang EBximimoBa
BIZACTaHb MK BIZICTaHb MK KJIactepy BIJICTaHB MIXK
00’ ekTamMu 00’ ekTaMu 00’ ekTaMu
JlHinponeTpoBchbka 0 Binnunpka 0,074426 JloHenpka 0,104330
BonuHcbka 0,264416 CymMmchKa 0,104330
JKutomupcbka 0,045726
3akapnarcpka 0,085960
3amopi3bka 0,084056
IBaHO- 0,200275
®dpaHKiBChKa
KuiBcbka 0,093944
KipoBorpaaceka 0,295863
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IIpoooeoicennn mabauyi 4
1 2 3
Jlyranceka 0,107746
JIpBiBCBKA 0,050628
MuxkonaiBcpKa 0,224765
Opnecbka 0,040810
ITonraBcbka 0,146228
PiBHeHCBKA 0,129654
TepHoMiJIbChKA 0,092516
XapkiBcbka 0,115287
XepcoHChKa 0,055108
XMenbpHUIIbKA 0,066264
Yepkacbka 0,075282
UYepHiBelpbka 0,056769
UepHiriBchKa 0,075863

KnacTtepHuii aHaiiz nmpoBeIeHo METOI0M K-
cepeqHiX 3a mpaBwiIoM MOBHUX 3B’s3kiB y III1
«STATISTICA 8.0» 3 MeTO0 CTBOpPEHHS TPHOX
HalOIBII ~ pO30DKHMX  KJacTepiB 00 €KTiB
JOCTI/DKEHHS, $Ki XapaKTepU3ylTh IMOKa3HHUK
BIJIXOJIIB Y AOCIII)KYBaHIl CYKYITHOCTI 00’ €KTiB.

TunoBuMHU TIpelICTABHUKAMH KJacTepy 2 €
Opecpkmit Ta JKutomupcekuid perioHu. Taxkum
YUHOM, BHOIpKa 00’€KTiB MOXe OyTH CKOpodYeHa
32 paxyHOK TepexoJy JO TMPEACTaBHUKIB
KJIacTepy 2 MOYMHAIOYM 3 NPEACTaBHUKA, IO Ma€e
HaliMeHIIle 3HAYEHHS €BKJII0BOI BIACTaHI, TOOTO

Orxe, gm0 Kiacrepy |  moTpamuB MIOYUHAOYH 3 HAHOUIBII TUIIOBOTO TPECTABHUKA.
JIHITPONeTPOBCHK U peTioH. Pesynbrar Ho knactepy 3 motpanunu JloHenbKui Ta
MIATBEP/UKYETbCS W HaWOIMBII ~ HU3BKUM CyMChKHET ~ perioHW, SKi MamTh  OJHAKOBI
3HAYEHHSIM 1HTETPaJhbHOTO MOKa3HWKA BIIXOIIB y eBKIIZIOBI  BiJICTaHI [0 MEHTPY KIIacTepy.
BOMY PeTioHi (25-e MicIie y peUTHHTY). Pesynbrar  miOTBEpIKYETbCS  JIOUPYIOUUMH

Jo kmactepy 2 motpamuB 21 perion. B MO3UIISIMH ~ IIMX  PETiOHIB Y  peHTHHTY

MeXax pPeayKIii 3MICTy HaBUaHHS MOHITOPHHTY
BIJIXOJIIB CEPEOBHIIA ICHYBaHHS 3aIlPOIIOHOBAHO
BU3HAYEHHsI THITOBHX MPEACTABHUKIB KlacTepy 3a

IHTETpaIbHOTO TIOKa3HUKA OI[IHKU CTaHy BiIXO[iB
y 2017 p. (1-e micue CyMmcbkuii perioH Ta 2-¢
Micre JloHerbkuit).

HaMEHIIUMHA 3HAYEHHSMH EBKJIIOBOI BiIcTaHl
BiJl 00’ €KTY JIO LICHTPY KJlacTepy.

Plot of Means for Each Cluster
1.4 T T T T T T

1,2 i

1,0

0.8

0.6

04}

0.2

0.0

0.2} 1

—o— Cluster 1
- Cluster 2
--e-- Cluster 3

-0.4

n31 na3 nas nav n29 n41

Variables

Pucynok 7 — I'padyix po3noiiiay 3Ha4eHb JJIs KJIacTepiB 00’ €KTIB JOCIIHKEHHS 32 YaCTKOBHMHU MOKa3HUKAMU
OLIIHKH BI1IXO1B
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3MICT OCBITH

Sk BUmHO 3 puC. 7, CEpemHi 3HAYCHHS
JIOCTI/DKYBaHUX TIOKa3HUKIB Yy paMKaxX TpPbOX
BU3HAUYEHUX KJIACTEpPiB  BiAPI3HAIOTBCA — MiX
co0ol0, a BiACTaHI MK LEHTpaMH KJIacTepiB
JOCTATHHO 3HAYHI.

BiamoBigHo 1o m’sToro eramy 3A1HMCHEHHS
Metony (puc. 1), 3naificHeHO ¢opMyBaHHS
BHCHOBKIB Ta BIPOBA/KEHHS CKOPOUYEHHS 3MICTy
HaBYaHHS MOHITOPHHTY BiXO/iB iCHYBaHHS.

OTxe, B pe3yJIbTaTi BIPOBAKCHHS METOLY
Ha eram 3acTOCYBaHHSA METOAY  perpecii
OTPHMAHO HACTYIHI TOKA3HWKW, 10 YHHATH
HaNOIbIINI BILJINB, 13 BIAIIOBIAHUMU
KoedillieHTaMH  BIUIMBY  Ha  IHTErpaJbHHUA
MOKa3HHK «Bimxomam»:

- yrBOopeHHs BingxomiB — 0,2352;

- yrtBopenHs BiaxomiB [-IIl  xmacis
nebesnexu — 0,3741;

- YTBOpPEHHS BIiAXONIB y PO3paxyHKy Ha
KBaJpaTHHUH KiomeTp Teputopii — 0,2364;

- YTBOpPEHHS BIiAXONIB y PO3paxyHKy Ha
onHy oco0y — 0,2872;

- yrwiizanis Bigxozis — 0,1528;

- yrwmzamis  Bigxoxie  I[-III  xmaci
Hebesnexu — 0,3174;

- cramroBanHs Biaxonis — 0,3378;

- BHJAQICHHSA BIOXOMIB VY CIEIiaIbHO
BizBeneHi micig ta 00'extu — 0,1854;

- Bumaine”Hs Bigxomie [-III  xiacis
HEOE3MeKH Yy CIeIialbHO BIiJBEACHI MICI Ta
00'extn — 0,2678;

- PpO3MIIIEHO BIOXOMIB Ha CTUXIHHHAX
spanuiiax — 0,4466;

- 3arajJbHUI 00CAT BIAXOIB, HAKOITMYEHHUX
MPOTSATOM EKCIUTyaTallii, y MiClX BHUIAJICHHS
BIJIXOJIB Y PO3paxyHKy Ha KBaJ[paTHUH KiJIOMETp
teputopii — 0,5554.

[HIOI TIOKA3HUKW HE YHMHATH CTATHCTHYHO
3HAYYIOTO BIUTUBY Ha IHTErPANbHUM MOKA3HUK 1
MOXYTh OyTH TpOaHalli3oBaHi y HaBYaJIbHOMY
MpOoILeCi MICHsS TOKAa3HWKIB, 10 YHHATH TaKHi
BILTUB, Y IOBUTBHOMY TIOPSIKY.

Ha migcraBi orpuMaHMX  pe3ynbTariB
BHKJIaJa4 MOxe (OpMyBaTH IporpaMmy HaBYaHHS,
a CTyIEHTH, MOXYTh aHaJli3yBaTH MOKa3HUKU
BIIXOJIB CEpElOBUINA ICHYBaHHS B TIPOIIECi
HaBuaHHs abo B mporeci cBoel mpodeciiHOT
JiSUTBHOCTI y TIOCHIIOBHOCTI 32 CTYNIEHEM BIUTUBY
MMOKA3HUKIB Ha IHTETPaIbHUH MOKA3HUK BiIXOJiB
CepeIoBHUIIA iICHYBaHHS.

dopMyBaHHS BHUOIPKH 00’€KTIB
BHUMIpIOBaHHS, CTaH/IapTHU3AIIIF0 OJTMHUIIb
BHUMIpIOBaHHS, 3aCTOCYBaHHS METOJIy €HTpPOMIl Ta
BU3HAUYEHHS  IHTErPAJIbHOTO  IIOKa3HWKAa  Ta

3aCTOCYBaHHS ~ METOIy  perpecii Ti, XTO
HaBYAIOTHCS, MOXKYTh IPOBOJIUTH CAMOCTIHHO i
HarjsiIoM BHUKIafada Uil 3aCBOEHHS HaBUYOK
BU3HAYEHHS TOJIOBHOTO 3 MAacHUBy JaHHX B
nporeci mpodeciitnoi misupbHOCTI. Lli omeparrii
TaKOX MOXYTh BUKOHYBATHUCh BHKJIAZadeM JUIs
OXOIUICHHSI HAMTOJIOBHIIIMX AacleKTiB B Mpoleci
HaBYaHHs] B yMOBaX 0OMEXEHOT0 4acy.

Kiractepuuii anami3 mpu3BiB 10 TMOE€THAHHS
Yy CYKYNHICTP Ta BH3HAUEHHS XapaKTepHHUX
MIPEICTaBHUKIB 33 OOHUM KJIAaCTepoM, IIO
JIO3BOJISIE B TIPOIIECI HABYANBHOI  JiSUTBHOCTI
aHaJli3yBaTH  ycCiX MpPEICTaBHUKIB  KIACTepy
MOCJIIIOBHO MOYHHAIOYH, 3 HaAWOLIbII
XapaKTepHOIO MpelICTaBHUKA KinacTepy. Kpim
Toro, (GOpPMyBaHHS TpPbOX KJAcTepiB  Ja€
MOYJIUBICTh OI[IHIOBaTH 1X y CHCTEMi «IIOTaHO —
HOpPMAJBbHO — JOOpe».

3acTocyBaHHS METOAY MNPHU3BOOUTH 10
3MEHIIICHHsSI 4acy Ha MPOBEICHHS BHMipIOBaHb,
PO3paxyHKiB, aHaizy 3a OTPUMAaHHS
HAaOMIDKEHOTO  pe3yjibTaTy IMpPHd  CTAaTHCTUYHO
MaJMX TOXHOKax, M0 JO03BOJISIE MaKCHMi3yBaTh
iHpOpMaLIil0 MIONO0 OTPUMAHUX peE3YyJIbTaTiB B
yMOBax OOMEXKEHOro 4Yacy Ha  HaBYaHHSA
MOHITOPHHTY BiIXOJIB CEepeIOBUIIA iICHYBaHHS, a
TaKO)X B YMOBaX OOMEXKEHOro dYacy HOro
Oe3nocepeHLOTO  3AIMCHEHHS y  MaiOyTHIN
ripoeciiiHiil TisITBHOCTI.

BucnoBku. OTtxe, po3poOIeHO MeToJ
BEPTUKAIBHOI pelyKIlii 3MiCTy HABYaHHS y BUILIN
IIKOJII MOHITOPHHTY  BIIXOJIIB  CEpeJOBHIIA
iCHyBaHHsA. MeToa BIANOBIJAE  XapaKTEPHUM
O3HaKaM JUJAKTHYHOI PEeIyKIii — JoIomarae
HaJaTH 3MiCTy TEeBHOI (JOPMHU 1 Y3rOAUTH HOTO i3
HOPMOBAaHMM 4YacoM, a Takox 3alesmedye
(dbopMmyBaHHS 00CSTY OCTaTHBOI 1HOpMAIT s
OBOJIOZIIHHSI KOHKPETHUM aclleKTOM MOHITOPHHIY
BiIXOMiB cepenoBumia icHyBaHHS. [lpu mpomy
JOCTATHICTh 3MiCTy OOIPYHTOBAHO, TIEPEBIPEHO Ta
HiITBEPPKEHO METOIaMU MaTeMaTHYHOT
CTaTUCTHKM, WLIO JO3BOJWIO TpaHCPOpPMyBaTu
SKICHI 3MIHHI </IOCTaTHBO» Ta «BAXKIMBO» Y
KUIBKICHI 3MiHHI.

IlepcnekTUBM MOAAJBIIUX JOCTIIMKEHD.
HonatkoBux JOCIHIDKEHb notpedye
IMIUIEMEHTAI[isl PO3PO0JICHOT0 METOY Y MPOLECi
HaBYaHHS MOHITOPHHTY aTMoc(epHOro mMoBiTps,
BUKOPUCTaHHS BOJHHMX PECypCiB, BHECCHHS
JIOOPHB 1 3aCTOCYBaHHS MECTHUIIM/IIB, OXOPOHHU Ta
BUKOPHUCTAHHS JIICOBUX PECYPCIB, OIIHKH BUTPAT
HAa OXOPOHY HAaBKOJHUIIHBOTO  HPUPOIHOTO
cepeIoBHIIIA.
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