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TMexuin 2.1. Modexi ma i knacugixauis.

3uicT. MeToM MORTOBAMHS AOBKUUIA 32 JAHIM HATYDHIX CHOCTEPERerS.
MozemoBasms CTany AOBKULIE Ha IPHBIII CaMoopraHizalii MoneTosams
‘eKOTOriHIIX MpoTIecis A OCHOB ieTHiKaii GesmepepBmEX Gy

¥ mpomeci Mi3HAMR CKTATHIX eKOUOTO-TeOrpadiTIN CHCTEM BIATIBE
MiCIle HATEANTS MTORY MOZeTiOBaEz:A. MOJQTOBAES CTaHY AOBKLIA — METoX
HOCTUTACHNR GYIOBH. GYHKIOHYBAMHS. MMHIMIH Ta POIBHTKY €KOTOTITHL
of'extia 360 NpONECiE 3 BHKOPHCTMHAM MOZeTel. FKi IEBHON MpOo
‘BiTOBITAOTS OpHTiEATORi. OCHOBHIH METOTOTOT T IPHFIIAIT MOTETIOBAEIE
‘CTaRy A0BKLTIA — CHCTeNHIH TATKE, Mo TOBaMHSA CTaHy AOBKLTIH 33CTOCOBYIOTS
TepeBAANO 3 I MTOARH, 0KPENA CRETICPIAEHTON i CTIOCTEPCACHIDY.

Moze 083z — Iie OMOCepeTKOBAHE AOCTIVACHES THX 06'€KTiB MIHIHE.
GeaMocepenue EPYeHEN SAIX INIIDGI MCTOTME Ayke YIpymeHe 60
HeMommme., V IeHCTHTHOMy BUIHOWEHH HPOCTI COCOGH MOZCTIOBIS
(HAmpUKTAL, J0pACHHR) BHEMKTH y esyTSTATI GATATOBIKOBOY MSUTHHOCTI
mozmm

Mofte ioBaszS, AOCTITARHES SKIX-HeGYs SEHII, TPOLCiB 260 CHCTEM
06"€xiB ILTEXOM H0GY 08 H BHEYEHES IX MoZeTel: BHKOPHCTAES MOAeTeH 4715
"BH2TCHHR 360 YTOTHEHHS XaPAKTEPHCTHK i PATIORATIZAIIE CTIoCoGiB MGy oR:
‘IHOBY KOHCTPYH0BATH 06 €KTH. MO IO AN — O7THA 3 OCHOBHIIX KATeropiff Teopii
Ha ifel MONCTOBIMHE GaIyETCA GyNe-Silii METOX HAYKOBOTO
HOCTUTACHER — K TeOPETIHO (NPH SKOMY BHKODHCTOBYIOTSCE PITHOMAHITH
HaKOBL, AGCTPAKTHI MOZeT). TOK | KCICPHMEHTATHEO (SHKOPHCTOBYIOTI
TIpemMeTHI MoZeT).

'MoZeTHOBARES BIUIOIAE AT BIAEMOMOB A3aHIX eTamia: 1) opMy/moamms
‘Teopis T rilloTex: 2) Po3poGKa eKOTOTITHOR MOTIT /T TIepeBipsdt il Teopil: 3)
‘OIIEK APAMETPIE OBPAEOH MOTETi: 4) MEEBIPKA MOTEIT, CTATHCTHYH BHCHOBKIT
) MpOTHO3YBAKA Ha OCHOBI OTPHMAHO! MOTeTi; 6) 3acTocyBaHHA Mozeni (a1x
‘KoRTpOTO Tomo).

OTKe., MTOL MOTETIOBAHHA 3ABAITH TEPETOAIAE HATBHICTH TPbOX.
CKTATOBIX eeMEHTIE — 06 eKT 53 (opurisa), ZocTiTEK (CyG'€xT), Mo,
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B3aco3 s AIA MUK HINH € He NPHPOTHINGL 3 CKIATHMH CONATSHING
‘simHomesmnar

Tleperiecestia OTepATMIN pesyTHTaTi Ha peamsimii NpOTOTHN Mofer
JAHCHIOIOTS KA MICTaBi 7OTYHINX BHCHOBKIS, TiNOTE3 "Mt TeOpif AOCTLTYBAIX
B WO YIOHOWTS ifelo momiGHOCTL mo'maEy 3 goparisosaomo
‘mponeTyporo MOZeToBaHs. [HOM MOTATKOBOR CTATiE) MOTGTIOBAES CTAEY
Z0BKLTIA € OmmHCOBi (BePOATSE) exooro-Teorpadiii MoZeTi. BHAIIHIOTS TaKox
‘HAOTHY GOPMY MOTETIOBAHHA CTaRY JOBKTTA, 7Ka NIepeA0aTac IPOCTOPOBi 38 43KH
of'exTis, CHUBBITHOWHNR Ta E€MOE'IOK Horo wacTm. Hanpmkmar y
TPAGITHIX MOACTAX TaKi 383N BLIOGPAKAIOT 33 JOTOMOTOR TEOMCTPHTTHI
$iryp. cTpino Tomo.

¥ sateasocTi Bl mitell i pISHA €KOTOTO-TEOTAITHOTO MoCTUDKeHHR
‘3CTOCOBYIOTH Pi3Hi (DOPMH. CTIOCOGH i IPHIEOMH MOJETIOBAHEA: KAPTOTpaditi,
‘CTATHCTEHI, MATEMATHI, A0CTPAKTHO-TOTI ] Ta if.

Kaprorpadi-me Mozermosanms. Horo ocHOBOIO € aTiacHe KapTorpadysas.

Cramcnrme  Mozemopamm Ll cioci6  moemEye  craTiCTIEe
xapTorpadysama (KApTOTPAMH, KapTOTATpaM). MOPIBEATHHI 1 DHAMITH
Ccramacnir garpays i rpadixis. ¥ mpolieci eKOTONO-TeOrpadiTEN AoCTITACHS
BOHO He BHKTOIE KapTOTPaGITHOTO MONETIOBIHS. 3 HATHO ZOMOBEIOE HOro.
KapTi-MOZeri NOBHE BKTOSATH Zarpay i rpadisis. B exororo-reorpadim
AOCTUTACHERX MOKE JACTOCOBYBATHCS MATEMATHA CTATHCTHKA Ha OCHOBI K0T
CTBOPIOIOTECA MOPHOMETPHTHI KAPTH-MOZIET.

Mareyamire Moeosansa. HoMy HateuTs ocobimBe Micrie Y eKoTOrO-
TeorpadiTHIT ZOCTUDKEHMIX. MATEMATHYH] METOH B €KOJOTii, KOMH €KOTIOro-
‘reorpadyii I H MPOECH NPEACTARISIOTS Y BHIIAT MOTiKo-MATEMATITHIN
CXeM. piBHSS, ATTOpHTMIE. OCTAHEI € OCHOBOO MIEEEOTO MOZSTIOBAEES —
“cemssoro (3 mukopucrammmy EOM) abo iniTamifisoro (s amatoromimx
amDE).

AGcrpakTso-norite MoZeTiosars. BOHO OXOITOE HOHSTTS i KATeropii.
‘33K0HH i 3AKOHOMIPHOCTI, FilloTe i Teopid, 70ri< # rpadyiv Moz

Tepuiim  “MoZeTs. “MOTeTORMES'. MITOMTEHR Mojems” i
*MATeMATIHE MOZeTOBAHIES” BHKODHCTOBYHOTECS VAR TACTO, ATe IpH I0MY B
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HEX BRTAOTRCH PidHi MORSTIE B OCTAHHi POKH CTOBOM “MOZRTS” CTamX
"KOPHCTYBATHCS! HACTUTsKI IIEPOKO i BCOT, B PISHITK CHTYAIS. 10 Ge3 AOMHTX
"TIORCHER  THTAYa MoKe BHEHKHYTH HETOSHA YXE4, [IDO IO BTACHE BEETSCHMOEA.
BINOITH 3 WWATYY MATHOI KUTKOCTI TAKIX BHGEAYeRS. MOAHA 3pOGHTH
'BHCHOBOK TIpO HeZOULTSHICTS OBOPHTH IIpO MOZETi i IO MOJETIOBIHES BIAATS, 2
TIPO KOHKPETHi MOTEMi | MOTETIOBAHIA B HEBHIX FaTyanX.

Tlaspiz BB, BBaa€, MO CHOrOME GLTHIICTS MATEMATHYHITX MoTeTe, 0
NPOKO 33CTOCOBYIOTSCH B PITHiX FATyMX NPHPOTHI i CyCHULHEX HIVK.
POIMOTITOTS EA Taki 752 BeTKI K1ACH: 1) MATEMATITTH (360 AHATITHNE) MoTET:
2) insiranifis (260 cacTesss) Mozeni. TIpH I0My BEQETECA, IO B MATEMATITHIX
MOZTEX JACTOCOBYIOTSCS . B OCHOBHOMY, QHATITHYES METOTH. 30KDEMA aMapaT
CyMACHOTO MATeMATHHOTO ATy Ta GMNNX POMIME MITEMATHL 3 B
DTV — NHENTHIIOB0 0GOB " A3KOBHM €€ METOM JOCTUDKEHER

Po3TIAAa10TH PI3HOMARITHI KIACH(IKALI MOZe el MOAHA 3pOGHTH HACTYIIHI
‘BcHOBIH

1. Briepime CHCTeMATIMHO TIORATTA MOTET> TIOWATO 33CTOCOBYBATHCS Y
Ky 3 CTBOPCHHRM HECBKTUIOBEX TeoMeTPifi KOTH MOBCTATA mpobieMa
NPEICTARTCHNA TAKIX NPOCTOOBEX CHCTEM. i Gyio Ha Tof Wac BaKKO
‘HpoNeMOHCTpYBATH HaTypHO.

2. MoZeri 3aCTOCOBYHOTECH IPAKTIFHO B YCIX TATY X CYHACHOTO Mi3HARES i
me mopomye mammWIAEY X piHOMAEITHICTE BomE MoRyTe Gyr:
CTATHCTIENME | EAMIENG TpYOMME | TOTENME Geamepepsmnar i
ICKpeTEING,  MOCTUBDNSKIME | IeMOHCTpAIIEING,  HABIATHEINGL
"TIOTHOCTIFIHIG!, HATYPHIMI, AHATITHFEINGE, AHATOTOBMMI, CHMBOTINEINGI Ta {5
Beix X 06'€IHYE TOTOBHE NPHIEAEHHA — AMENTH B TpOUECi OTPH
isxpopari Tpo 0F'exT can 06 exT.

3. Tipn MOACTIOBAMN CTaHy JOBKITTA BUKTHBING € TAK BT MOACTCH
MATEMATIFTHI, CTATHCTEI, A0CTPAKTHO-T0Ti i & KapTorpaditsi.

4. TIpHEIHIT CTPYKTY PHO-bYEKITIONATE oY BITIOBITHOCT] MOZeT i 06 eKTa €
OCHOBHIDY ¥ MOZeTOBaEHI. PeaTsHo iCHY0I0MY 0G'€KTY, 3ATAHO BUX Toro, AKi
caMe BIACTHBOCT T (yHKIiT HOTO UIKABTATS JOCTUBNKA, MOAHA TIOCTABHTH ¥
‘BITIOBITHICTS JHATHY KITKICTS MoTeTel.
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Helsaxaioln Ha BeTKe PREOMAHITIA BANE MoZeneli i cnocofis ix
"HOGYAORH Ta TIOCTAHOBKI! Ka HITX CKCHEPHMEHTIS, BC B MOZETIOBAEIS MAIOTE
DA SaraTSER pHC

1) RepeopierTaLi% MPOTIECy HAYKOBOTO I0CTI TKEHHA 3 06 €KTa, IO HIKABHTS,
HOCTUTEA, KA AeAKai IpOMEKHIEE 06'EKT-\MOTeTS;

2) HARBRICTS He3aTeAHO BIX CY'€KTa JOCTUDKERHA TeAKOY BUTOBLTHOCTE
M MOACIITIO Ta 06 '€KTOM, IO MOACTIOETECA, K3 B CAMOMY JTATSHOMY BHIIZT
‘BMPUKAETECS IX CTPYKTYPHO-}YHIIIORATS O CIUTBHICTIO;

3) EASBRICTS ZeAKOT CTITEHOCT! B MeBHOMY BITHOIIEHS! MiX MOZETTO Ta
0°€KTOM, [0 MOZTHOETECH (06" EXTHEEA CTOPORA MOETOBALES) i, B TO e Hac.
Mipa Ta GOpMA AAHOT CHITHOCTI 3ATACTECA TiElo NPAKTIFTHOW HOTPESOI0,
JaToBoTeRE® FKoi MACHIOC OHA OTIEPANX MOTETOBAMNR (TPAKTIFIHA,
Y6 eKTHEHA CTOpOHa MOTeT0BAHES)

'BpOBATACHIA MATEMATHHIX METOZB 3 CKOTOTH0, 3 TaKOK GOpAYBammi
MATEMATIFTHO €KOTOTif TI0B'#33Hi 3 MOTCTOBAHHAM CTAHY AOBKLLIA (€KOTOTO-
‘reorpad)iveny 06 €KTiE (YTBOpeHS, Tpollecis). IX RIACTHEOCTef i BIHOMICES).

MaTeMATH3ANIA €KOMOTH — Ie MePEAYCIM POIBHTOK MATEMATHKO-EKOTOTO-
reorpagismioro Monemosaima. TIpH NSOMY BHILIHOTS i CAOCTIEL, XO% i
macuonos’mani mpooner 1)  mEopHCTamEx  Qopvamssoi  (mTymHo)

MATEMATITHO MOBH: 2) 3ACTOCYBAHEA BIACHE MATEMATHTHEX MeTom. Tlepme
CTOCYETECA MOBYAOBH MOZCTCH, APYTe — IX AOCTUDKEHHA i BHKOPHCTAHHA ¥
“HCTOBHX POSpAXYHKAX.

TIoGy208a MaTeMATHI MoTeTeft Ga3YETECA TLTSES 32 TOTIOMOTOF MEBHIEX
KIToKiCHO YTKO BHSHAVCHIX BOTWHNH, AKi Y MPOUeCi AOCTITKCHHA MOKYTH
IMiEmoBaTHCE 260 ATHIITHCS HenMiEEMME (koRcTamTam) ToMy mepm HIK
GyIysaTH MATEMATHNHY MOTeT> a00 3ACTOCOBYBATH yAe BiToMi MATEMATITE
MCTOTH i MOZeTi, HEOGKiHO POTICHYBATH 06 €KT AOCTUDKEIHNA HA Ti CIEMCHTH
(KOMIIOReHT). AKi XaDAKTEpH3yIOTS HAGUISIN (CTOTH] BTACTHBOCTI 1aHOTO 06 €XTa
(apontecy. #mvma). TIOTiM KOAHOMY €TeMERTY YTBOPEROT TAKID THHOM CHCTEMIH
CTABMTECH y BUOBUCT MeBHa KUTGKICHA BeTHNEHA. BHACTIOK mBoro
OIepAIDGO  NeSKy AOCTDAKTHY CHCTEMY  BIMEMONOB'MENX  ETeMEHTS
(KOMIIOREHTiE), IO MpeACTaBTRE (MOTETOE) Ty PEATSHY CHCTeMY 260 06 '€KT, A&i
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M gocaimkyeno. IIponec (poneaypa) MoGYAOEH Takoi aGCTPAKTHOI CHPOMEHOT.
CHCTeMH HASHBAETSCH MATEMATITHOR (OPMATISALIERO PEATEHOTO 06 €KTa, FBHITG
60 cucrerss. ToMy moGyAoRaia aGCTPAKTHZ CHCTENA i € MEBHOH MOZETTO
PeaTsROl CHCTeMH. ATle Iie e He MATEMATIEA MOTSTs y HOBHOMY posyMism
moro momATIx (cT0a). HeofXimHo me BCTAHOBMTH 38ENH MIX OKpeMInaY
CTEMCHTANI CHCTEMIH Ta M CIeMEHTIMI CHCTEMI i CepEOBHIEN. B SKOMY
¢yexmionye ma cicTeMa Ha eTami BCTAHOBTEHE KUTSKICHEX 38IB Ta
CHBBITHOMERS MiA eTeMEHTIMH NIOGYIOBAEOT CHCTEMH (MOZEI) 3aCTOCYBIHES
MITOMGTIHEX MeTONE MOAHA BEEATH Tpammimne Tyr  mHpoKo
‘BHKODHCTOBYIOTSCH  METOTI MATEMATHTHOI CTATHCTHKN, METOTH TOGYIOBH
eMTpHEITX GOpMYy. MeHIne — KOMGIHATOpEIS Ta Tori T asari. CTamheTr
aHATY AaBHO JACTOCOBYETBCA Malbke B YCIX ONHCOBKX HAYKAX i TInM GiTeIe B
‘eKOTIOTo-Te0TpadTHITK AOCTIKEHHIX.

MareyaTirase 260 DiTamifie MOTETIOBAHHS € OTHIEIO 3 HafiGLTSIT KOPHCEIEX
i edpexTimEIX (op MoTeTIOBAHHS. ke BHpAKac (BiZ0GpAaE) HANICTOTHI HCH
PeATEENIX 06'€KTiS, TpOIeCis, ABHII i CHCTeM, IO BHBTANOTECE PI3HIM HAYKAMIL

CTBOPHTH MATEMATITTHY MOTET: TOrO I {HIIIOTO PEATHEOT® TpoLecy 360
SEHII B TOBHOMY POIyMii IBOTO DOHSTTA, He WEADI BIACTRCS TKO
MATeMATITHO OMHCATH PeATsESi 06'€KT, Tpollec, SEHINE 260, K KAKYTh, PEATEEY
‘cncTeny. BAXia 2 JaHOTO CTAHOBMIA KaTa¢ MMITanifiRe MoZeToBamRA. CyTs KOO
HOTATIE B TOMY. IO MOZETs PEATHHOT CHCTeM: GYIYETSCH CHOYATEY CIOBCEHO
(epGATHHO). KOMIEMTYATSHO, 3 TOTIN 3ATYMAIOTSCE BCI CHYIOS METOTH TR
OpMATIZA § MATEMATITHOTO OIZACY MOZETi, BRSO MeTOT EOpMATIIL,
CHCTOMHOTO AATIZy i MATOMGTHYHOTO MOJCTOBAHA. OCHOBHOR YMOBO
MOGYZOBH DMTANIEHOI MOTETi € BHKODHCTAREA CYYACHNX eTEKTPOHEI
obTCToRAT I (EOM). OcxoBoi0 SKOTO € MIpOKe EHKODHCTAHES
iBTyitTi HAYKOBIIE, HOCTUTHFKA S CTIETHATICTA T2 iX POGOTA B JUATOTOBOMY peAInd
3 EOM. OTie, MOCTYIIOTiC 5 TOTHOCTI MATEMATHEHOTO OMACY OKPMI
CTeMEHTI PeATHEOT CHCTEMH, MTANfA MOZeTS, K NPABTO, HOBI
TepeBary BiTHOCHO i {HQOPMATHEHOCTI Ta IPAKTIFHOTO BHKOPHCTANEA. 3 OFAZTY
H3 OCTAHHE 3aYBARCHHS BHIUTHBAE, IO YCAKA MATEMATH'THA MOZETS, KA YCIIIE
'BHKOPHCTOBYETECH 1713 O3S’ H3AHIE CKIATHNX TPAKTIFTINNX 33137 i IpoSTes. 3
“HOBHINM NpABOM MOKe HIWBATHCE DMTANHON MOTETTO 360 DeTAUE
AMoeTOBaEREN.

@ M
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Orke. icHye piHOMANITHICTS CUOCOGES | MpHHOMIS MATEMATHWHOTO
MO TIOBaE A, TIPHIONY B HA3Bi MATEMATIFIHOT MOTET] ¥ACTO BiAGHBACTECE Hassa
TOrO “m IHINOTO MATEMATIFHOTO METOAY, IO 3ACTOCOBYETSCA MPH MOGYIOB
Mometeli HATDHKTAT pOpIEOTS MO JHCKpETHI | Hemepepsmi,
ZeTepMIBICTIE i CTOXACTITTR, 2HATOTOBI | CHMBOTITH Ta fsume.

'BAGCTHBOCT] MATEMATHKO-CKOTOTITHIL MOTETeH: € Te, IO BOHH BHCTYTAIoTS
He THIIE B POTI TIOCEPEITENKA MK IOCTLTHHKONM i 06 EKTOM MOCTUTKERES, @ &
"TDOMERHIDN 05'€KTOM MiX Teopi€so Ta MfiCHICTO, BUIGHBAIOTH TSy OTHIFTY.
immiTyaTsay cHeTeMy.

MaTeMATIIEA MOB Y IpONECi MOAETOBAHHA BUKOPHCTOBYETEC T8 OTHCY
y SiTsmocTi BHMATKS ChOPMOBAHO Ha OCHOBI eKoToro-Teorpadi<EIX Teopiti i
‘KOHIIeTmIif 337 OCTLTKEHIA 06" €XTa.

CHCTeongi QHATSS — Ie METOTOTOTiS JOCTUTKEHHA OG'€KTiS 3 MeToR
‘BH3AYEHHR HAGLTIN eheKTHERIIX METOTIS YIPABTIFES HInaL.

‘CHCTeNSI MORSHa TIPEICTABHTH K YIOPAIKOBAEY MOCTUIOBHICTS ETEMERTIS,
KOACH 3 FIX € CAMOCTIFHOIO MACHCTEMOKO N0 BiTHOICHHIO 70 SICMHTIS,
POTTAIMOBAMIX Ha OZEfi TOPHIOHTATI € CKTATOBHME [0 BTHOMERIO 110
‘MiCHCTe S LTSI BHCOKOTO TIOPAIKY. POSTANIOBAHO1 BHIIE 110 BEPTHKATI.

CrpyxTypemit anaTis nepexGatac TeKiTsKa eTamis. Ha mepmoMy excriepT
opyymomoTs MeTy, yTowmoloTs 067acTs Aocitkerms Ha apyrony erami
‘JFCHIOIOTS TEPBHEHY CTPYKTYPHSAIEO CHCTEMS — OKDECTIOTS MEXi CHCTME,
M0 ZOCTTAYETSCH, IOBHINIHE CepETOBHIME, TPOTHOIYIOTS BIUTHS CHCTEMH Ha
Cepenosmme | HABMam. SN0 CHCTEMA MATO 3ATEANTS BiX 3OBRINEEONO
CepenOBMID, BOHA BEAKACTCE 3aMKHeHOW. CHCTEMA, KA SATEAHTS BT
‘30BHINIEEOTO CepeOBHIIA, AT CAMA Ha HEOTO BIVTHEGE MATO, € BUTKDHTOR. Ha
ROy €TAII BHITHIOTS OKpENM CKTATOB] TACTHES! — if eTeMeRTH.

Ha TpemsoMy erami (opMymowTs MiTearmy (CTATINEY) MOZeTs
CHCTEME, IO ZOCTITKYeTscR. BOHA BKIOWAE TIACHCTEMH | CTEMEHTH. 3 SKHX.
cxmanaemsa cuctena. TIOZT CHCTEMS Ka aCTHE! € BUTHOCHIDS. yMOBHINM. Bix
JUIEKHNTE BUI MTH MOZCTIOBAHHA. POIPIHITIOTE ACKUBKA CTAIE MOZETIOBAHHS
cucrersz
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TIACHCTENA — KOMTYOHCHT CHCTEMSH, SLTLINH TOPIBHAHO 3 CTCMEHTON i
ZeTamssimmi, BiK cHCTeMa B HiTowy. BOHA Mac BTACTHBOCTI CHCTeMS! (HATDHKTAT.
‘BIACTHBICTS HUTICHOCT]), T BII3ENETECA BUX IPYTIH e7eMeRTiS.

CIpyKTypa CHCTENSI — He CKTAT 1 33 €TeMEHTAMS, BIA€MOBUTHOMIEEE Mix.
eTeMeRTANI Ta X IPYMAME AKi MATO IMIENOKTECH MPH IMHAX Y CHCTeM,
3aBeIMETYIOTS ICHYBAREA CHCTEMH Ta ii OCHOBENKX BMaCTHBOCTelt. Hafraactime
CTpYKTYPY BitoGpaAaoTs rpadiHo.

35E0K  BITOMBIE BUTHOMEHER MIX eTeMeHTAME cHCTeM:. Bin
XAPAKTEPHIYETECR HANPAMOM, CHTON, XADAKTEpoM. POSpIEAMOTS 38'AIKH
‘Hanpaaneni # HemANpARTeH, CHTHHI A CIAOKI. MUNIOPSIKYSAHEA, IODOTDKEHES.
‘piBOpaBH, yTpaBTiFHA, By TIIi f 30BHIME, TP i 380pOTE oMo,

Crass cHCTeMst — e i XaPAKTEPHCTHKA B TIEBHIIH MOMERT FaCy.

Tloeexinka. SIKINO CHCTEMA 3aTHA MEPEXOMHTH 3 OJHOTO CTAHY B {HIm
(samprman, S1— S2 — $3). To KkyTh, 10 BOHa Ma€ IOBCERY.

'PISHOBATY CHCTeMI POSIIANAROTS AK fi SAATHICTS 32 BUICYTHOCT] 30BRIIEIX.
‘36yproso it (a0 MpH MoCTIHEIX ) 36€piraTH Caiff cTa

(CrffKicTs — 37ATHICTS CHCTNH IOBEDTATHCS 70 CTAEY PIEHOBAH TGS TOTO,
K BORA Gy 3 UROTO CTAEY BMBeZeHA JOBHIIEINE 3OypiooTDG mimm Il
‘JIATHICTS TPHTAMAREA CHCTeM MpH BUDGLTERSAX, IO He MEESHIIIOTS MeSHoT
e

‘Po3BHTOR CHCTeMH — e T IEPEXLL 3 OO0 CTasy B ismi.

MeToro CHCTeNH € 33312Te iz PO MAFHIIE PE3yISTAT CBLIOMOT MATHOCTE
momm Y GArATEOX eTEpMHOBAIX 3AIAYAX CHCTEMHOTO GHATITY METOR €
‘IEAXOIKEHIR OIITHMYMY MEBHOTO MOKAIKA.

'HABKOTHIIHIN CepeZIOBHIIeM /IT% CHCTEMS € BC Te, IO He BXOMHTH 10 i
cxTaTy.

‘Pl HAMBIETECR Gy T5-AKIE BHOIP CYG'EKTOM HOCTUTKEHES IaPAMETPIE.
TIpHITEIATTS pilIleE € KOMIIETERTIER0 OCIO, #KHM HATAHO TIPABO OCTATOTHONO
‘suGopy OITP (ocoa, mo npmiivac pirmerrss). TIOAT 3 pesyTsTaTands,
‘OTPHMAEIDMI B PESYTSTAT MATEMATHENEX POSPAXYHKIS.
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1.2. Xapakmepucmuxu exocucmem.

ExocueTemin, Sk 1 B3aranmi CHCTeMII, MOXKHA XapaKTePH3yBaTH PSIOM Iapa-
MeTPIB, SIK1 OIICYIOTH iX cTaH. OCKLIBKI eKOCHCTeMa 3a3Ha€E BIUTIBY OTOUIYIOUOIro
cepesIoBHIIa, TO cepel TAKHX IapaMeTpiB CIIiA PO3PI3HATH BHYTPIIIHI 1 30BHIMIHI
napaMeTpiL. JJo 6HYMpiuHix GIOHOCANLCA NApaMemp, AKI Xapakmepusyonts 6es-
NOCEPEOHbO Camy clicmeMy, nos a3yiomoes i3 61achmu6OCMAMI CaMoi exoclcme-
M, abo OKpeMmux ii KOMNOHEHNI6, ane MOXCYMb 3MIHIOGAMICA GHACTIOOK 3MiHI
306HTHIX yMo6. TakMI BeTIHIHAMII € YHCeTbHICTh Ta OloMaca IOy, 3a-
TacH Pi3HUX PEYOBHH, XapaKTePHCTIKH IPH3EMHOTO IIapy MOBITPS, MacH BOIM 1
IPYHTY, Ta BIACTHBOCTI IpyHTY. OTKe IIapaMeTpH, sSKi HEOOXITHO BBOIITI LI
IIPeICTaBIeHHS CTaHy eKOCICTEMII, BLIHOCITECS SIK 0 GIOTIMHOI TaK 1 abloTIIHOL
CKTIaZoBIIX eKocucTeMil. Taki mapaMeTpil IHOMI Ha3HBAKOTHCS €HIOTHHIIMIL

Jlo 306HiuHIX, (eK302eHHIX, aDO eKMONTUHIX) 6I0HOCAMbCA napamempl  AKi
Xapakmepuzyomo 306HiUIHE, NO 6IOHOUIEHHIO 00 OAHOT eKoclchmeMIt, cepedostije i
SMIHA AKUX MOJKCE GURTUKRAMI NEGHY DeaKiio po32A0y6aHoi ekocucment, moomo
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3Miny endozenrix naparempis. Jo eK3OTEHHIX TIApaMeTPIB BITHOCATECA MeTeo-
POTOTiMHI (KTiMATHFIHI). TeO7TOTi¥Hi, TLAPOTOTI<Hi, A TAKOK Ti. AKi XapAKTepH3y-
10Tb AHTPOIOreRHHIH BILTHE KA JAHY €KOCHCTEMY.

(Cepel eHIOTEHHIX IAPAMETPIB 0COGTHEY POT BiLIrPAroT ATHTHBHI (iHTe-
‘HCHBHI), AKi XaPAKTEPH3YIOTh THCETBHICTS, GioMacy MOMyAwilt opraizMie, a Ta-
KO 3aIIACH PI3HIX (QOPM PETOBHHH Ta eHeprii. 3MiHa y 9aci X NApaMeTpiB mo-
‘BHHHA 3310BOTBHATH IEBHi 3aKOHH 30ePEKSHHT.

THCTO MAPAMETPIB eKOCHCTEMH Moke GYTH HAT3BHYANHO BETHKIDM, OTHAK
10 CBOiif 3HATHMOCTI He BCi BOHH € DIBHOCHTBHHMH Y CMHCTI BH3HAYSHHT CTAHY
Ta MoTATBMOT eBOTONiT ekocHcTeMH. TOMY BHIITAIOT Iefki (HaKTOpH, B 3ateik-
HOCT Bil XADAKTEDY POITIATYBAHO! 3a1A%i. AKi € HANGLTBII CYTTEBHMH, a0, K
TOBODATS. iMIepATHBHIMI. TaK € HA3EMANX KOCUCMEMAX I3 WUCTA eK3O2CHHIX
naparempie eudinsiomsca iHmencusHicms CosuKol padiayi, mesmepamypa ma
607102ICIIL NOGIMPS, THIMEHCUEHICNL AMMOCEPHIT ONAOTE, WENOKICL 3aHeceHHs
cnop, ciMen, NPUMOK QOPOCTILX OCOBUH PISHIX €Udie i3 THULLX eKocucmen, a ma-
KO%kc PisHi NAPAMEMPU, WO XAPaKMEPUIYIoNTs AHMPONOZEHHII €nTuE (Hanp. 3a-
Gpyonens) i i,

I3 eHOOZEHHIX NApaMempie y HA3eMHIX eKOCUCIEMAX iMnepamueHHil Xapa-
Kmep Maioms MiKpo Memeoporoziuni (oceimnenicms, mexmepanmypa ma €o1o-
zicmy npusentsozo wapy nogimps, evicm y wooay O2 ma COs; TpyHmOe] — meatne-
pamypa, eonozicms, aepayis pywmy, Gizuxo — Mexariuxi ma XiMiuHi enacmugoc-
mi, exticm zywycy 1 fnwi. Is Giomuunux napaempie ivnepamueruil xapaxmep
Martom® 2ycmura nonyrauyiil pisHux eudie, €ikoguil ma cmamesuil cma  m.o.

KOKHHI! SHIOTeHRHIT 1 -if mapaMeTp (i = 1,2,...,1) MOKHA XapaKTePH3YBaTH
MATeMATHHOIO BETHIHHOIO X; ISBHOI PO3MIPHOCTI. 106 0XapAKTePHIYBATH Mio-
KHHY BCIX MapaMeTpiB Ta X 3HaveHb JOILTHHO BHKODHCTATH TIOHATTA NPOCTOPY
TIaPaMeTPiB eKOCHCTEMI — eKOTOTITHOTO MPOCTOPY. OTAE, MPOCTOPOM EKOTOTiT-
HIX NAPAMETPIB € MPOCTIp. KOOPIHHATH AKOTO CTIB3iCTABTER i3 IEBHIMH eKolo-
TiSHIMH mapaveTpaMi. Ko&Hil KORKDETHil KoMGIHAILi eKOTOTITHIX MapaMeTpiB
X1 =x1", ..., % =%, GyIe BINOBiTATH TOUKA Y EKOIOTITHOMY IIPOCTOP] 3 KOOPIH-
HaTaMH (X1, ..., X"). TIpu 3Miti ¥ uaci ex3ozewHux napamempie 6i06yeaemycs
3MiHG eHOOeHHIX Naparempie Y 6I0MOGIOHOCMI 13 36 AIKAMI, XAPAKMEPHUMI 015
0anoT exocucmeMu, THWUMU CTO6AMI MU OMPUMYEMO KDUEY € N — EUMIDHOMY ¢ha-
30607y exono2iuHOMy NpOCMOpI.
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1.3. Iepapxin uacie 6 exocucmentax.
JTHHAMiKa eBOON @KOCHCTEM BHIHAYAETECA IMHAMH Y aci i XApaKTepH-
CTHK - MeEXOTAMH MK ii MOATHBHMI CTAHAMH. XapaKTePHI TacH NPOIIECiB, mo
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M@oTS Aicte Y Giochepi, XapaKTEPHIYIOTCE BETHKID CriekTpoM Y TaGn. 1.1
‘MpHSeTesi THIIOB IPHPOTEI TIDOTIECH 1, BB i, XAPAKTEPE TaCH

TIpu n0Gy208i MOAee YIPARTIHHS NPOTYKTHEHICTIO ATPOCKOCHCTEN, K
MAKOTS CKTATET XAPaKTep 110 TIDHNIE GAraTo$akTOpEOr GiOTOTIHOTO BIIEY
A IPO/YKTHBHICTS Ta CKTATHOO 38'43KY ($aKTOPIS MK OGO, BPAXOBYETECH O
‘mpottect, s OPMYIOTS HPOAYKTHBHICTS KYTLTYPH, 3MIHIOIOTECA Y HaCi i 1 3Mi-
I HOCATS (PArMEHTApPHITH XaIKTEp, TOGTO & PizHi IPOMKKE 9aCy Mif HOBIGE
IACTOCOBYBATH i PIRHSHAN (HANDHATAX (YEKIIE DOCTY B DI BereTamifisi
‘HepiofTH, H0RBA TOTO T M0N0 oprasy i T.1). TIpH LE0MY BPAXOBYIOTECE, IPH
‘CTRoperm MoZenef, 3Mism TPOWCis, T4 BUTTIOBI T MATEMATI peCTaBTerHA
. #Ki mprBeneri B TaGm 12 (ms. manp. [4]). Topax is mpomecanr axi Matots
MacuITaGu, BKazasi y TaGTImi 1.1, 9ACTO, B PISHITX EKOCHCTEMAX MOKYTS BLIGYEa-
THC ABMMA GIAYKTYamIiHOrO XapAKTepy. HANDHKTA] BHBEDACHHA BYTKAHIE Ta
‘piaKi 30ypera amMocdepH Ta rizpocdepr.

'HasBECTS PI3IX MACIITZb1s, A03BOTSE, B AIEAHOCT B 3313, BHAVIATH
B exocucTeMax mosimHi T mewm mpowecs. Lle Aossone y pazi smmaTis
cnpomysaTH 3a%2%y MOGy0BH MOZee CKOCHCTEMS. IUTSXOM POIIAAY CTallio-
'HAPHEX CTAHIB CHCTEMH 110 BUTHOMIEHHIO /10 BUITIOBLTHNX NapaMeTpIs. 60 NPoBo-
THTH YCEPeTHOHHA 110 IMBHAKOIMIKHIEX IAPANCTPX.

I BHRHKRCRED GiocepR KpYTOBOPOT PCTORHH Y TIPHPOR BMIRATACTECE
Cyniceoso TR0 GiOTOTIEIEX, reoXIMIEIEX H reodisTmX dakTopis [5]. Trerca-
‘BHICTS TEQNOTIFHOT KPYTOBOPOTY XiMITHITK eTeMEHTIB MATa IOPIBHSHO i3 (HTeH-
CHBHICTIO GIOMOTIFHOTO KPYTOBOPOTY i BIHAYACTSCS Gy/0B0I0 X 30BHINIEIX ele-
'KTPOHEIEX 0GOIOHOE.

3mirsalizo [6]. 9ac KPYTOBOPOTY T XIMITHIIX eTeMEHTIS OIEIOETECS 10 BiA-
"HOIEEESO M MACOI0, KA € B OrAHITHiH PeT0BIi (ATt 260 MePTEiM) 20 X
‘pistot npozykii. Tak, 1 a0ty T ~ 100 pokis, 1% Byrtemmo tc % 31 ik, KaTs-
0 - Tcs * 25 pokis, dochopy 7> =20 POKiE i KTiE0 T =15 PoKia.

‘BoreoXini<Hi INKTH 3A3HAK0TS CHISHOTO BIVTHBY ARTPOTOTeRKol i Tax. y
PeSYITATI MATSHOCTI TEIUIOBITX eTEKTPOCTARII, Y PesyTSTATI CHATIOBAHER Op-
‘rasiTHOTO MATHBA, BIiterEE CO; B aTMOChEPY € CYTTERIM GAKTOPOM IMiEm Gio-
‘cipepennx mporecis. KpiM 115010, y Pe3y/TSTaTi CIATORIEES BYTULIA Ha TeILIOETER-
TOCTAITIEX, B OTOMyIOe CepeIOBHINE BUIIIAETECA SHATHA KITHKICTD PATIOHY-
iz, B TOMy THCT i3 AT Taco AT [7]. IEIII MpHKTATON AKTHEROTO
‘AHTPOOTEHHOTO BIVTEY Ha KPYTOROPOT PESOHH, € BHKOHCTAES PIZHOFO BHIY
HOGPHE, 3 AKIMH BHOCHTECH MPHGM3EO 107 TOR 230Ty 3 Pik.

TeTeporesmiti XapakTep CTPYKTYPHO - dyHKIiORATE Y OPFaHI3alLi exocHe-
Tex, 5K | B3araTi GiOTOTIEITX CHCTeM, IPORBTAETECH Y MNHAMITHIF reTepOreRHoC-
T OCHOBHIIX Hpollecia OGMIHY Pe<OHEOR Ta exepricro. Pt HpoIleCi B eXocHC-
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TeMaX Ta X MUICHCTEMAX CHTSHO BIAPISHAIOTECA 3a XAPAKTEENMH MBATKOCTANT
Ta saca
B eKOCHCTeMaX 3TfICHIOETECA BLOMHH TPHNIFI BY3SKOPO MICIA, 3rifHo
FKOMY 3AraTHA MEBHIKICTS 110 BCHOMY TARITOTY eKOTOTITHIIX 3Mis BHIRATACTECE
‘HAESITII TOBiTHON CTaTiero. TaK, SO OKpeMi CTATT 3ATATSHOTO mpomECY
MAKOTS XAPAKTEPHI FaCH T, T.....T, 3 HAHOITSIN MOBITHEA CTATIA MA€ FaC T Ta-
ST, MO U, T, T, Tiel,... Te, TO BHIHATATEHOR TAHKOM Gyte 1arka k. a
saraTsem wac mpomecy Gyze GAKTHHO CTSMATATH i3 aCOM Ty, XAPAKTEDHIM
1% mamr k. Hasssicrs Takol iepapiii 9acis 038074, Y PATi BHIATKIE CUPOCTH-
TH 3019y TOCTUDKEHEA [FHAMIKE CHCTEMH 0 DOSTIANY MOBETENI caMe Eai-
6ims 1 OBTEOT MaEKH
‘Tabmms 1.1. Xapaxrepei wacw Gioceps mporecis [5]
Tac | Amocheps | Amuocgepa | Tlezocepa | Tizpocgepa | Biocgepa
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[ [ pre—
amoiamann: | zommxosoro
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‘TaGmms 1. 2. XapaxTepei nporrec 8 arpoexocrcTenax [4]

Tiponee v Napaxrepai
Picr momyasmil Mixpodis | bioaca, as0r, axTHBEicTs 30 semmm

irpugiania 12 memr. | NET, NO3, N: 0, N, mowi wxpoca | 1 zemsl mn-

pupixanix sem
s momyam | Mimmmier ses mapoc, mwamor | Taeaem =
— o secarpiox
Picr oo prasemn s, mier wory, - | Vherms

aexc maomi zuersa

Tumaina__ nomyasui | Tucnepeis nacisms, Pisens nospitrs | Bereraniioi
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