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JIO KOHIENIIIT MEJIOPATABHOI TIPUPOTHO-AHTPOIIOT EHHO{
I'EOEKOCHUCTEMH

Cramyk M. O., acipant crerianbrocTi 101 «Exonoris»
Mapruniok B. O., kanaunar reorpadivHux Hayk, mpodecop Kapeapu IPUPOTHUINX

HayK
Pienencokuii deprcaenuii cymanimapnuii ynieepcumem, m. Piene, Yxkpaina

CyuacHi nporiecH TpanchopMaii MpUpoJHUX JaHAMAQTIB ITi]] BIUIHBOM METiOpaTHBHUX
3aX0/liB 3YMOBIIOIOTH HEOOXiOHICTH TIMOOKOTO HAYKOBOTO OCMHCIEHHA OCOOIMBOCTEH
(YHKIIOHYBaHHS NIPHUPOTHO-aHTPOIIOTCHHUX T'€O0SKOCHCTEM. Meiopallisi BU3HAYAEThCS SIK
KOMIUIEKC OpraHi3alliifHO-TeXHIYHHX 1 arpOTEeXHIYHHUX 3aX0/IiB, CIPSIMOBAHUX Ha MOJIMIICHHS
BOJIHOTO, TEIIOBOTO, IOBITPSHOTO Ta MOXXMBHOTO PEXHMIB IPYHTIB IS 3a0e3medeHHs iX
CTIHKOCTi Ta IPOXYKTHBHOCTI.

YHacHiIoK MemiopaTHBHOI MiSUIFHOCTI MPHUPOAHI TEPUTOPIasibHI KOMIUIEKCH 3a3HAIOTHh
3HAQUHUX 3MiH, IO HPU3BOAUTH 10 (OPMYBaHHS CICHU(IYHOTO THUIy T'€OCKOCHUCTEM —
MEJTiOPaTHBHUX MPHUPOJHO-aHTPOIIOTCHHUX I'eO0eKOCHCTeM. ISl TaKMX CHCTEM XapakKTepHe
iHTerpoBaHe (YHKLIOHYBaHHS IPUPOJHUX MpOLECIB (T€0J0roro-reoMopQooriyHnx,
METEOPOJIOTIUYHHX, T1IPOJIOTIYHIX, OI0NOTIYHMX) 1 aHTPOIOTEHHUX YHHHHKIB (TEXHOTCHHA
ISUTBHICTB, YIIPaBIiHHS 3eMEIbHUMH PECYpCaMu, IHPPAaCTPYKTypHE HABAHTAKCHHS ).

T'eoexocucTeMa po3risiAacTbCs HAMU SIK BiJKPHUTA, JUHAMIYHA CHCTEMa, SIKa OXOILTIOE
abiotnyHy miacucreMy (atmocdepy, mditrocdepy, rimpocdepy), OiOTHUHY mMiICHCTEMY
(pOCITMHHICTD, TBAPUHHUI CBIT, MIKPOOPTaHi3MH), a TAKOX T'OCIIOJAPCHKY MiJICHCTEMY, SKi
3HAXOAATHCS B OCTiHIN B3aeMOii Ta 0OMiHI €HEPTi€r0, peYOBHHOIO i iHpOpMAIIi€lo B MeKax
TIEBHOI TepHUTOPIi.

IMpuponno-antponorenHa reoekocucrema (ITAI') ¢opmyeTbcss BHACHIZOK aKTHBHOTO
BIUTMBY JIFOJWHH Ha TPUPOJHE CEPENOBHUINE, 30KpeMa depe3 Meliopaito, o 3MiHIOE HOro
6a30Bi BIaCTHBOCTI W (YHKIIT 3 METOIO TOCSTHEHHS MIEBHHUX TOCIOAAPCHKUX Iinel [ 1, c. 42].
Leit Tun reoexocucrem 30epirae OCHOBHI MpHUPOAHI (YHKINI, BOXHOYAC HAOYBArOUYM HOBHX
BJIACTUBOCTEH, 3yMOBJICHUX TEXHOJIOTIYHIMH NPOLIECaMU MelTiopariii.

Y  KOHTeKCTI MemiopaTMBHOro mnpuponokopuctyBaHHs IIAIT e pesymbraTom
LUTECIPSMOBAHOTO MIEPETBOPEHHS MPUPOTHHX JTaHAMA(TIB, CIPSIMOBAHOTO HA MiIBUIICHHS
TXHBOI MPOAYKTHBHOCTI, CTIHKOCTI 10 HETaTHBHUX MPUPOJHUX SIBULI (3aCyX, MiATOIUICHHS,
epo3ii) Ta 3a0e3MeYeHHs CTaIoro 3eMJIEKOPHUCTYBaHHS.

MemniopaTHBHI 3aX0J{ CYTTEBO 3MIHIOIOTH TiIPOJIOTIYHUI PEXKHM TEPHUTOPIH, 30KpeMa
Yyepe3 peryaroBaHHs PiBHS IPYHTOBHX BOJ i KOPUTYBaHHS BOJHO-NOBITPsiHOTO OanaHcy. Bonu
TaKOX BIUTMBAIOTH Ha MOP(OJIOTiI0 IPYHTOBOTO MPOQiI0, 3MIHIOIOYH CTPYKTYpY IPYHTIB
BHACJIIIOK TaKUX THPOIECIB, SK OCYIICHHsS, 3pOIICHHS Ta PeKyJIbTHUBALisL. BaxinBoro
CKJIaJIOBOIO € 3MiHa 010T€OXIMIYHHX IHUKIIB, 30KpeMa TpaHCPOpMAIlisl MOTOKIB EIEMEHTIB
JKMBJICHHS 1 OPraHiYHOi PEYOBHHH, a TAKOXK 3MiHH y BIIACTHBOCTSX GiOTH.

MermiopatuBHa [IAI' sBisie co0OK0 CKIagHY BIAKPUTY CHCTEMY, IO (HOPMYIOTHCS
BHACITIIOK IUIECTIPSIMOBAHOTO TIEPETBOPEHHS MPUpOIHUX JaHmmadTiB. Taki Tpancopmarii
3IICHIOIOThCS 3 METOI0 MiJBHIICHHS MPOAYKTUBHOCTI TEpUTOpid Ta iX CTIMKOCTI 10
HETaTHBHUX NMPUPOHUX 1 aHTPOIIOTEHHUX BILUTUBIB. B ii CTpYKTYpi IHTETpYIOTHCS TPU OCHOBHI
KOMITOHEHTH: NPUPOJHUH, TEXHOTeHHWH 1 colioeKoHOMiyHMH. I[IpupoaHuii KOMIOHEHT
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BKITIOYa€e abiOTHYHI €JEeMEHTH, Taki sK peibed, KIiMar, TiIpoNoris Ta IPYHTH, a TaKOXK
610THYHI €JIEMEHTH — POCIMHHICTD 1 TBAPHHHH CBIT, sIKi 3a0€3MeYyI0Th OCHOBHI €KOCHCTEMHI
¢byHKLii, Taki K KOJOOOIr PEYOBHH, SHEPreTHYHUII OOMIH i MiATPUMKa OiOPi3HOMAHITTSI.
TexHoreHHMII KOMIIOHEHT BKJIIOYa€ MENIOpPATHBHI CIOPYIH, TaKi SK KaHAIM, IPEHaXKHI
CHCTeMH Ta HACOCHI CTaHINi, a TaKOX AarpOTeXHIYHi 3aX0Au Ta IH(PACTPyKTYypy, IIO
PETYIIOI0Th BOJHUH PEXHUM 1 CTBOPIOIOTH ONTHUMAIBHI YMOBH IJISI CUIIBCBKOTOCIOAAPCHKOT
nisnibHOCT.  COLIOCKOHOMIUHMM KOMIIOHEHT OXOIUTIOE (OPMH  3eMIICKOPHCTYBaHHS,
YOPaBIiHCHKI pillleHHA, HOPMAaTHBHO-TIPaBOBY 0a3y Ta €KOHOMI4HI MEXaHi3MH, SKi
BH3HAYAIOTh MACIITa0 i HANPSIM MENTIOPATHBHUX 3aXO0iB.

OYHKIIIOHYBAaHHS MEJIOPAaTUBHOI T'EOEKOCHCTEMH 3aleKUTh Bl B3aEMOAIl LUX
KOMITOHEHTIB 1 3a0e3Ieuye BUKOHAHHS KII0U0BNX QYyHKIIH. ['inpornoriyna GyHKIisS mossrae
B PEryJIOBaHHI BOJHOTO PEXUMY TEPUTODIi, 30KpeMa B OCYIICHHI HAJMIiPHO 3BOJIOKEHHX
3eMelib 1 3pOIIEHH] MOCYNUIMBUX AUISHOK. [ pyHTo3axucHa GyHKIlis 3a6e3medye 3ano0iranus
epo3ii, 3acoyieHHIO Ta Jerpajanii IPYHTIB depe3 IMIATPUMKY OINTHMAaJIbHOTO BOJIHO-
TOBITPSIHOTO  peXuMy. biomponaykTuBHa (QYHKIIS CIOpHA€ BHUCOKiM NPOAYKTHBHOCTI
arpoeKoCHCTeM 3aBSIKH ONTUMi3allil MIKpOKIIMAaTHYHHMX 1 I'pyHTOBUX yMoOB. OKpiMm TOrO,
exonoriuHa (yHKIisA 3a0e3medye MIATPUMKY €KOJIOTIYHOI pIiBHOBardW, 30epeKeHHS
010pI3HOMAHITTS Ta HATAHHS €KOCHCTEMHUX ITOCITYT.

Ilpuponni YMHHHWKHM, Taki $K KIIMaTHYHI YMOBH, TiAPOJIOTiYHI 0COOIUBOCTI,
XapaKTePUCTHKH TIPYHTIB Ta OIlOTH, BIIrpalOTh BAXIUBY pOJIb Yy TpaHchopmarii
reoeKocucTeM. 3MIHH TEMIIEPaTypHOTO PEeXHMY, KUTBKOCTI Ta PO3MOJIUTY ONajiB, a TaKOX
YacTOTa EKCTPEMaJIbHUX MOTOAHMX SBHIL 3HAYHO BIUIMBAIOTH HA BOJAHMII OanaHC TEPUTOPIH,
e()eKTHBHICTh METIOPaTUBHUX 3aXOMiB i CTIHKICTh arpoianamadriB. PiBeHb IPyHTOBHX BOJ,
HAsBHICT TNPHPOJHHUX BOJOTOKIB Ta iXHIH pPEXHM BH3HAYAIOTh HEOOXIOHICTH 1 THII
MeNTiOpaTUBHUX 3aXO0[iB, a TAKOX Oe3IMOocepeJHbO BILTHBAIOTh HA PU3UKH IMIATOIUICHHS a0
3aCOJICHHS IPYHTIB. THII IPYHTY, HOTrO MeXaHIYHHI CKJIaJl, BMICT TYMYCY Ta {HIIHMX ITOKMBHUX
PEYOBHH BU3HAYAIOTH IMOTEHIIIaJ] IPOIYKTUBHOCTI 3eMJIi Ta ToTpeOy B Memiopauii. Kpim Toro,
CKJIaJ] 1 CTPYKTypa POCIMHHOTO OKPHBY, aKTHBHICTh MiKPOOPTaHi3MiB Ta 1HIIAX OIOTHYHHUX
KOMITOHEHTIB BIUIMBAalOTH Ha KOJOOOIr pPEYOBHH, POMIOYICTH TIPYHTIB 1 3IaTHICTH
Te0eKOCHCTEM JI0 aanTalil i CTIKOCTI 10 30BHILIHIX BIUIMBIB.

AHTpPOIOTeHHHI BIUIMB € BUpIIATBHUM (hakTopoM y TpaHcdopmaliii MemiopaTHBHHX
TeoeKoCUCcTeM. MemiopaTHBHI 3aXOAW, Taki SK OCYIICHHS, 3POIICHHS, OYHiBHHUITBO
JPEHAKHUX CUCTEM Ta IHILIHX TiIPOTEXHIYHNX CIIOPY, 3MIHIOIOTh IPUPOJHUI BOTHUI pEIKUM
teputopiid. Ile, y cBOIO depry, Moke NPH3BOAWTH OO JIerpajalii IPYHTIB, 3HWKEHHS
010pi3HOMaHITTS Ta IHIIMX HEraTUBHUX EKOJOTIYHMX HACIiIKiB. [HTEeHCHBHE 3eMiIepoOCTBO,
HaJMipHE BUKOPUCTaHHS AOOPUB i MECTHLHUIB, a TAKOXK MOPYLICHHS CiBO3MiH CIPHSIOTH
BHCHAXXCHHIO TPYHTIB, 3a0py/IHEHHIO BOHUX PECYPCIB Ta 3HIDKEHHIO €KOJIOT19HOI CTIHKOCTL
reoekocrcteM. KpiM Toro, OymiBHMITBO IOpIr, HACENEHHWX ITYHKTIB Ta iHIIUX 00’€KTiB
IHQPACTPYKTYpH 3MIiHIOE JaHAmMA(T, MOPYINIye KOMIIOHEHTH MPHPOIHOI MiJCHCTEMH
reoeKocrcTeMH Ta cropuse ¢parmeHTamii cepemosuiia. IIporecu ypOanizamii Ta 3miHa
MPU3HAYCHHS 3eMeNb, TakKi K IEpeBE/IeHHs CiIbChKOIOCHOAAPCHKUX Yrigp y 3a0ymoBaHi
TEPUTOPIi, TAKOK CYTTEBO BIUTHBAIOTH HAa CTPYKTYPY i QyHKIIIT reoeKocucTeM.

Oco0nuBoO BaXJIMBUM € (aKTOp TIIOOATBHUX 3MiH KJIIMary, CIPUYMHEHHX JIIOACHKOIO
JISUTBHICTIO, SIKI MOCHITIOIOTH IIPUPOJHI PU3MKH. 3MIHH KIIMAaTy 3MIiHIOIOTH TiAPOJIOTidHI
pPEeXKHMH, 110, B CBOIO 4Yepry, MOXKE 3HAYHO BIUIMHYTH Ha €()EeKTHBHICTH MENiOpaTHBHHX
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3axoniB. Taki 3MIHM MOXYTh MOTIPIINTH CHUTYaIlil0, CTBOPIOIOYM HOBi EKOJIOTIUHI Ta
COLIIOEKOHOMIYHI BUKJIHKH.

Bsaemonist npupoaHUX 1 aHTPOMOTEHHUX YMHHUKIB YAaCTO MAa€ CHHEPreTHYHHN e(dexT,
KOJIH iXHIH CHIUTEHUHN BIUIMB NIEPEBUINYE CyMy OKpeMHX edekTiB. Hanpukian, 3MiHN KITiMaTy
MOXYTh HOCHJIIOBAaTH HETaTHBHI HACTIJKH IHTCHCHBHOTO 3eMIIEpOOCTBa, a HepaliOHaNbHE
VIOpaBIiHHA BOJHUMH pecypcaMd MOXXE TIPH3BECTH MO0 KaracTpodiyHMX 3MiH Yy
TiAposIoriYHOMYy pexkuMi Teputopiii. ToMy BakIMBO BpaxOBYBaTH Lii B3a€MO3B’S3KH TSI
PO3pOOKH e(EeKTUBHUX CTPATETii yIpPaBIiHHA F€0CKOCHCTEMaMH.

Tpancdopmarist memiopatnBaux ITAI' @iy BIIMBOM NPHPOTHHMX 1 aHTPONOTEHHUX
YHHHUKIB IPU3BOIUTH 10 3HAYHHUX 3MIH Y IXHIl CTpyKTypi Ta (YHKIIOHYBaHHI, 10 MOXeE
CIIPUYHHSTH JAETPANAII0 IPYHTIB, 3HIKEHHS 010pI3HOMAHITTS, HOPYIIESHHS BOJHOTO OalaHCcy
Ta BUHHKHEHHS COLiaJIbHO-eKOHOMIUHUX HaclhiakiB. [Iporecu 3aconenHs, eposii, 3HIKEHHS
POMAIOYOCTI IPYHTIB 1 iHIII HETaTHBHI 3MIHN 3HAYHO TIOTiPUIYIOTH SIKICT IPYHTIB Ta 3HIXKYIOTh
TXHIO TPOAYKTUBHICTH [2, c. 127]. KpiM Toro, 3MiHM y cepenoOBHII iCHYBaHHS MOXXYTh
MPHU3BECTH A0 BTPATH BHUMIB, CIPOIIEHHI TI'€OCKOCHCTEM Ta 3HIDKCHHS IX CTIHKOCTI.
Moandixaris TiApoJIOTiYHOr0 PEKUMY MOXKE CIPHIHMHITH TaKi IPOOJIEeMH, K MiATOIUICHHS,
BHCHAXCHHS BOJAHUX PECYpCiB Ta iHII T1IpOJIOTIUHI BUKIHKU. Bee 11e B KiHIIeBOMY MiJICYMKY
BeJle 10 3HIKEHHS MIPOIYKTHBHOCTI arposiamadTiB, MOTiPIICHHS YMOB JKUTTS HAaCEJICHHS
Ta BUHUKHEHHS HOBHX COI[1aIbHO-€KOHOMIYHHX MPOOIIeM.

Y 3B’A3Ky 3 HOUMH TIpoLecaMd IOCTae MoTpeda B po3poOli Ta BIPOBAHKEHHI
KOMIUIEKCHUX IIXOAIB 10 ymnpaeiiHHS MemiopatuBHuME [IAT. I{i migxomu mHoBHHHI
BpaxOBYBATH AK MPUPOJHI, TaK 1 aHTPOIIOTeHHI YNHHUKH, 100 3a0e3MeuuTr CTabLIbHICTD 1
HPOJIYKTUBHICTH CHCTEM, a TAKOXK 30€perTH iX eKOJIOTiYHy piBHOBArY.

B Mexax KOHLENTyalbHOTO MiAXOAY OO AOCHikeHHS MemiopatuBHHX [IAT Oymo
BUSIBIICHO, IO IIi CHCTEMH € CKIAAHUMHU AWHAMIYHHMH YTBOPEHHSMH, IO (HOPMYIOTHCS
BHACIITIOK B3a€MOJIii MPUPOJHUX MPOIECIB Ta aHTPOMOTEHHOI JisuTbHOCTI. Memiopaltis, sk
KITFOYOBHI YMHHHK, CIIPSIMOBAHA Ha ONTHMI3aIlil0 BOJHOTO PEXXUMY IPYHTIB 1 cTabimizamito
arponanamadTis, ¢popMmye crenupiuHUH THI T'€OEKOCHUCTEM, y SIKHX IPHPOJHI IPOIECH
MIepPeTUTiTAIOTECA 3 AHTPONOTeHHWMHM YHHHHKaMH. Taki CHCTEMH XapaKTepU3yIOThCS
3HAUHUMH 3MiHAMH B TiIPOJIOTIYHOMY peXUMi, Mop¢oJorii IpyHTOBOro mnpodimo Ta
JIMHaMiLl 6i0reoXiMiYyHUX IUKIIIB.

OyHKIioHYBaHHS MemiopaTuBHUX [TAI' BU3HaYa€ThCA BIUTHBOM KOMILIEKCY MPUPOIHUX
YUHHMKIB, TaKMX SK KIIMaTW4HI YMOBH, TiJpOJOTi4Hi OCOOJIMBOCTI, IPYHTOBI
XapaKTePUCTHKH Ta OIOTHYHI (aKTOpH, a TAKOXX AHTPOTIOTEHHUMH BIUTHBAMH, CEpel SKUX
BUIIIIOTHCST METTIOPAaTUBHI 3aX0/H, CUTBCHKOTOCTIONApPChKa MisIbHICTD, iHPPAacTpyKTypHuit
PO3BHUTOK, 3MiHH B 36MJICKOPUCTYBaHHI 1 KIIIMaTH4Hi 3MiHH. B3aeMoisi IMX YUHHHKIB MOXeE
MaTl CHHEPTeTHYHWH e(eKT, Mo MpPU3BOAWTH JO Jerpajamii IPYHTIB, 3HIKEHHS
610pi3HOMaHITTSI, MOPYIIEHHS BOJHOTO OallaHCy Ta BHHUKHEHHS COLaJbHO-CKOHOMIYHUX
HACJIiJIKIB.

BpaxoByloun BHSBIIEHI 3aKOHOMIPHOCTI, CTa€ OYEBHIHOIO HEOOXIAHICTH PO3pOOKU Ta
BIIPOBAKEHHS KOMIUIEKCHUX ITIIXOMIB 10 yIpaBiiHHs MeniopatuBHIME [TAT. Le no3Bomuts
3a0e31eYnTH CTaOLTBHICTD 1 MPOYKTHBHICTH TAKUX CHCTEM, 30€pErTH eKOJIOTIYHY PiBHOBArY
Ta CIPHATH CTAIOMY PO3BUTKY arposianamagTiB.

261



Cnucok BUKOPUCTAHHUX JKepes:
1. Humunosuu O. M., Kosampuyk 1. 1. T'eoexosmoris piukoBo-06aceiiHOBOI cucTeMH
BepxHbOro JlHicTpa : MoHorpadis. JIeBiB : JIHY imeni IBana ®panka, 2018. 282 c.
2. Tumooiitayk H. M. IlpupomokopucTyBaHHS Ta HOro ONTHMIi3amis y reocHcTeMax
ripcekoi yacTuHM Oaceiiny piku Uepemout : auc. kani. reorp. Hayk : 11.00.11. JIbBiB, 2023.
293 c.

BITPOBAJIKEHHSI IIA®POBUX TEXHOJIOTTII HA YPOKAX BIOJIOTTI

Trauyk IO. T., marictpanTtka
Mensnuk B. U., kanauaar reorpadivyaux Hayk, mpodecop
Pignencokuil oepicagnuii cymanimapuuil ynieepcumem, m. Piene, Yxpaina

BnpoamxeHHs nupoBUX TEXHOJOTIH Y HABYAIBHUI MPOIIEC CIIPUYMHUIIO 3HAYH] 3MiHI
B OCBIiTHI# cuctemi. Lle € pe3ympTaToM 3araibHOTO Kypcy Ha IH(POBI3aIlifo CYCMiIbCTBA Ta
OaxaHHS MIIBUILUTH SKICTh OCBITH BiAMOBiAHO 10 cTaHAapTiB HOBOI ykpaiHCHKOI HIKOMNH.
Oco0JIMBO Ba)XKIMBHUM € BHUKOPUCTaHHS OU(POBUX IHCTPYMEHTIB y HaBYaJIbHOMY IpOLECi
MIPUPOJHAYMX TpPEAMETiB, Oionorii Ta OcHOB 340poB’a. Lli TemMu moB’s3aHi 3 XKHUTTAM i
3[0pOB’IM JIIOAWHH, TOMY iX ONaHyBaHHA HOTpeOye IHTEPaKTHBHOTO, IPAKTUYHOTO Ta
HaoyHoro migxoxay. Lludposi TexHONOTIT ZO3BOJIIOTH YYHSAM OpaTH ydacTh y IMi3HaBAIBHUX
3aX0JaX, PO3BUBATH 3IaTHICTh 0 KPUTHYHOTO MUCJICHHS Ta MATPUMYBATH 300POBHUii CIIOCIO
JKHUTTA.

Hudpori TexHOOTIi CTalOTh Bee OLIBIT BXKIMBUME Ui €(pEKTUBHOI B3a€EMOIi1 BUNTETIB
1 yUHIB y 3araJbHOMY OCBiTHbOMY Tporeci. Lle oco0nmmBo moMiTHO Ha ypokax Oiomorii Ta
OCHOB 3JI0pOB’sl, SIKI BUMAaraloTh He JIMIIE JIOTIYHOTO MHCIICHHSI, aje i pO3yMiHHS TOTO, SIK
3HaHHS MOXHa BHKOPHCTOBYBAaTH B peajbHOMY CBIiTi. 3acTOCyBaHHS iH(OpMaIiifHO-
koMyHikaniitaux Texnosnoriii (IKT) no3Bossie cTBoproBaTH OLIBII AHAMIYHE Ta IHTEPAKTHBHE
HaBYaJIbHE CEPEIOBHIIE, IO BiIIOBi1a€ BUMOTaM Cy4acHO1 mkoi [1].

3 mpux0I0M NUGPOBHUX 3aCTOCYHKIB YPOKU 0i0JIOTii CHIBHO 3MiHMIKCSA. BukopucTaHHs
X y BUKJIagaHHi 0i0JI0Til y IIKOJIi BUIIPaBAaHO, TOMY IIIO JIO3BOJISIE HE TIIBKU aKTHUBi3yBaTH
ISUTBHICTH yYHIB, a W JIa€ MOXJIMBICTH IIJBHIIUTH SIKICTh OCBITH, NMPOQECiiHUi piBeHb
nearora, BUKOPUCTOBYBATH pi3HI ()OPMM CIIKYBaHHS YYacHHKIB OCBITHBOTO HpOIIECY.
MOoKIBICTh TEMOHCTPYBATH O10JIOTiHHI MPOIECH Ta AaHATOMIYHI CTPYKTYPH 32 JOIOMOTOIO
3D-mopeneit, BineocuMyssiliid i aHiMaiiil € OXHIEI0 3 TOJOBHHUX IepeBar BHKOPHUCTaHHS
udpoBuX TexHouoriit. Hanpukiaz, Ha ypoui, npucBsdeHoMy Oy/0Bi KIIITHHH, YUHI MOXKYTh
JOCIIJKYBAaTH 11 KOMIOHEHTH Y TPUBHUMIPHOMY (OpMaTi, pO3TNIAaTH IXHIO (QYHKIO Ta
B32€MO/III0, 1[0 € HEMOMJIMBUM IIiJ] 4ac poOOTH JIHIIe 3 IIakaTaMu abo migpyyHukamu [2].
e mokpaiiye po3yMiHHS CKJIaAHUX KOHIELIH i cripusie TTHOIIOMY 3aCBOEHHIO 3HaHb.

[lndpoBi iHCTPYMEHTH Ha YpOKaX OCHOB 37I0POB’sI IOMIOMAraroTh YUHsIM CIOCTEpIraTH 3a
CBOIM TiJIOM 1 OpaTh Ha cebe BiMOBIIAIBHICTh 32 HOTO CTaH. Y 4HI MOKYTh BUKOPHCTOBYBATH
CBOI 3HAHHS B PEATLHOMY JKHUTTi, 3aCTOCOBYIOYHM MOOIJIbHI MPOTpaMH Il KOHTPOJIKO CBOTO
Xap4yBaHHs, CHY, (pi3MYHOI aKTHBHOCTI Ta IICUX0eMoLiifHOro crany. Hanpukias, BUBUaroun
TeMy «PexuM ITHs», MIKOJSIPi MOKYTh CAMOCTIHHO CKiagatd rpadikd CHy W aKTHBHOCTI, a
TMIOTIM aHaJi3yBaTH Pe3yJIbTaTH, BAKOPUCTOBYIOUN HU(pOBi miaTdopmu [S].
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