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HAYKA PO ITPUPO/JHI BOAU

“Boda — nepuionouamox 6cv020 .
@Danec MinemcoKuii

“Boda cmoimb 0ciOHO 6 icmopii Hawoi nianemu. Hemae NPUPOOHO2O Mila, sKe
MO210 6 3PIBHAMUCSA 3 Hel 3a GNAUBOM HA XI0 OCHOBHUX, HAUSPAHOIOZHIUUX
eeonoeiunux npoyecis. Hemae 3emuoi pewoeunu — minepany, 2ipcbkoi nopoou,
JHcuU8o20 mina, sike O il He emiwysano. Ycs 3eMHa pewoeuHa — Ni0 BNJIUBOM
B1ACMUBUX B00T YACMKOBUX CUT, il 2a30n00iOHO20 cmawy, ii 8CrOOUCYMHOCMI Y
8EpXHIUl Yacmuni nianemu — Helo NPOHUKHYma ma oxoniena .

B.I1. Bepnaocwkuii
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[Ipenmet Hayku 1€ €IHICTH (OpraHi3allisi) CyMU HaKOMMYEHUX 3HaHb MPO JAaHUM
00’ekT 1 cienu@iku HOro MOCHIKEHb Y BIANOBIIHMUM mepiofn vacy. [Ipeamer €
OJIHOYACHO PE3YyJbTaTOM 1 3MICTOM Ii3HABaJbHOI MISUIBHOCTI JIOAUHM. JIroOuit
MpeIMET PO3BUBAETHCA ICTOpUYHO. CroYaTKy Mi3HAIOTH 30BHIIIHI, “MOBEPXHEBI”
pucu 00’€KTy, MPOCTI 3aKOHOMIPHOCTI, a TOTIM — BC1 OUIbII TJKWOOKI, 3arajbHi,
BUILIOTO piBHA. SIKII0 3a JaHui mepioll PO3BUTKY HAYKH OO0’€KT 3MIHIOETHCS
(pOo3BHUBa€ETHCS), TO MpPEeAMET TaKOXK TIOBMHEH 1€ BinoOpasutu. Hampuxnan:
NpUpoAa HalIoi MIaHeTH (MPUIIOBEPXHEBOI YACTHHM) Yy TEMEPIIIHIM Yac ITOCUTh
HIBUAKO 3MIHIOETBCS, TOMY 1 TpeIMeTH MAeSKUX HayK Mpo 3eMIIl0 MOBHHHI
po3BuBaTucs, 3MiHIOBaTUCid. KpiM TOro, BIiIOYBa€TbCcsl 3arajllbHUNA MpPOLEC
€KOoJIoT13allii HayKH, €EKOHOMIKH, MOJTITUKH.

O6’ekT — 1€ TIeBHA YacTHUHA, CTOPOHA, OCOOJIMBICTh PEANLHOTO CBITY, Ha SIKY
HalpaBjieHa [i3HaBajbHA [ISUIbHICTh JIOAWMHU (HAmpsIMOK, piJ Mi3HABAJIbHOI
IisUTbHOCT1).  3aragbHUM 00 €KTOM  TIAPOJIOTii € MPUPOAHI BOAM  3eMill
(rizpocepa). Pi3Hi Hayku mpo oaMH 00’€KT MaroTh pi3Hi npeamertu. [Ipupoani
BOJAM BHUBYAIOTh TaKOX TeoxiMisd, reodi3uka, TIIPOTEXHIKa, T1IPOMEXaHiKa,
METEeOopOJIOTisl, Tifpo6iosoris, reokpiosnoris. IX 00°€KTM YACTKOBO BKIIOYAIOTH
OpUPOAHI BOAMU. 3 1HIIOIO OOKY ICHYIOTh KOMIUJIEKCHI HayKH MPO TEBHI THUIIU
BOJHUX 00’€KTIB (TJA110JI0TisI, 00J0TO3HABCTBO, TIAPOrEOJIOTiss Ta 1H.), B SIKUX
BJIACHO T1POJIOTIYH1 AOCTIIPKEHHS € JIUIIE YaCTUHOIO MPEAMETY.

TakuM 4MHOM, €JMHOIO HAyKOIO, 1110 BUBYAE MPUPOAHI BOAU 3eMIIl B IIOMY, i
TUIBKM iX, € 3aranbHa riaposoris (rp. hydor — Boaa, logos — ci0BO, MOHATTA,
BUCHHS, HAYKa).

OBOJIOZIIHHIO HABYAIBHUM MPEIMETOM, 1 PO3YMIHHIO IIPEeIMETa B3araii, CIpHuse
BUBYAaHHS ICTOpPIi Ta CTPYKTYpU JMAAaHOI Tally3l JAOCHLIKEHb. Y HaBYAJIbHUX
mporpamMax CrHeliajJbHOCTeM YacTo BKJIIOYEHI Takl MpPEeAMETH, SK ICTopii Ta
METOJI0JIOT1Sl TAHOT HAYKH.

JIJist OBOJNOJIHHSA TPEAMETOM HEOOXIAHO TAaKOX BHBYATH OCHOBHI NOHATTA Ta
TepMiHU. BoHU gomomaratoTh 3aCBOITH JIOT1KY HayKH.

JlocnimkeHHs: npupoaHuX Boj posnovanucs 1me y CtapogaBubomy CBiTi. Bonu
MPOUIIUIH MEBHI €Tany pO3BUTKY. BiH TICHO MOB’sI3aHUM SIK 3 TPAKTUYHOIO
JISUTBHICTIO JIIOJUHU, TaK 13 JOCSITHEHHSIMU BCl€T HAyKu. J[e1o yMOBHO IPHUHHSTO
BUJIUISITH TPU €TAIK PO3BUTKY T1IPOJIOTIi:

1) craponaBHs rifposioris (eJIeMEeHTH 3HaHb PO MPUPOIHI BOJIN);

2) 3apo/pKEHHS HAYKOBOI TIPOJIOTi Ta OKpeMuX i ramy3eit y Houii gac;

3) CTaHOBIIEHHSI Cy4YacHOI TiIpoJorii, K KOMIUIEKCY HayK (3HaHb) IIpO
IpUPOAHI BoK 3eMill B IIIOMY (BiA moyaTky XX CTOJITTS).



Cnig BIAMITHTH, IO TiAPOJIOTISA CYXOJO0Jy, OKEaHOJIOTiA Ta TiAPOreosioris
(akTUYHO MalOTh BIACHY iCTOPI0. AJie OCHOBHI MEPIOH X PO3BUTKY B LIJIOMY HE
cynepedarh oOpaHiid 3arajibHIN CXEMI.

1.1.1. YaBaenns npo npupoaHi soau 10 Hosoro uacy

Kutrs Ha 3emii TICHO mMOB’s3aHE 3 BOAOK. JKUTTS JIOJUHU — TaKOXK.
KoHTakTytoun 3 pIi3HOMAHITHUMU BOAHUMHU OO0 €KTaMU JIIOJUHA TOCTYIIOBO
HAaKOMMYyBaJlla 3HAHHS MpO HUX. AJie y3arajdbHEHHS 3HaHb, IEBHI METOIU
JOCIIIKeHb 3’ IBUJIMCh HE o/pa3y. Ha mepiiux etamax po3BUTKY MpaKTHUKa YacTo
BUIIEpEKajla PO3BUTOK 3HaHbL (Xoua Iie OyBae 1 B TemepimHii 4yac). JlroauHa
HaOyBasa JOCBIJ B3aEMO/II1 3 MPUPOJAHUMHU 00’ EKTAMH IIJIIXOM CIIPOO 1 MOMUIIOK.

[lepmi TiApOTEXHIYHI CHOPYAM 3 SBWIKHCH 1€ 3aJ0BrO J10 BUHUKHEHHS
nucemHocTi. Ile Oynu Hacumu, KaHamM, 3araTd, KoJoas3l Ta iHmi. HalGimbmri
npajaBHi nuBLI3aLii Oynu nos’s3ani 3 piukamu (Hin, Turp ta €sdpar, Iua, [Nanr,
Snnzu, Xyanxe). ToMy BaXIMBUMU Oy BIIOMOCTI PO PEKUM LUX PIUOK.

VY CrapopaBHboMy €THUNTI CUIBChKE TOCHOJAPCTBO OYJIO TICHO MOB’A3aHE 3
po3nuBamu p. Hin, sKi NpUHOCWIM Ha TOJie HE JIMIIE BOJIOTY, ajieé 1 POJIouuid
Hamyi. [lepenOaueHHsi 1 OIiHKAa BENWYMHU HABOJAHEHHS OYIM BaXKJIUBUMHU IS
IIaHyBaHHs 0araTboX CTOPIH AISUIBHOCTI CYCHUIBCTBA. Y 3B’SI3KY 3 LIUM, L€ 3 TPU
TUCSAY1 POKIB IO HAIIOI €pH TYT MOYaIU POOUTH BIAMITKM HaWBUIIMX PIBHIB BOJH.
[le poOunm Ha ckensiX Ta CTIHAX, a TaKOX CTBOPWIM CHCTeMY cropyld. Bonu
pO3TalllOBYBAJIUCh Yy XpaMax, a crocTtepexeHHs Benu xepui. Cnopyaa ans
crocTepexeHHsl nmoka3zana Ha puc. 1.1. Li cnopyau y Ham yac oTpuMaid Ha3BY
“Hinomipu”. CnoctepexenHs 3a piBHsiMu Hiny oxonunu 6arato crtouith. Lle
nano 3MOry Oiabpll OOTPYHTOBAHO CYAUTH NP0 HABOJHEHHS, Ta iX
tepMminu. OJHAaK TMOSCHEHHS HaBOJHEHb Oynu peniridiaumu. L[somy,
30KpeMa, cIpusja 3HauyHa BiggaleHicTh BUTOKIB Hiny Big €runty i
BIJICYTHICTh 3HaHb PO YMOBU (GOPMYyBaHHS HAaBOJIHEHb.

[nma curyania cknanach y nasHix Ianii Ta Kurai. HaBonHeHHs Ha piukax TyT
HACTaIOTh Y JIOIIOBY NOpPY poKy. ToMy cTae 04eBUIHUM 3B’SI30K MK OIajJaMu Ta
pexuMoM piukd. KpiM Toro, omaaum BaxxIuBi sl 3emiiepoOcTBa. BiamoBimHO
3laBHa TYT MOYaJId MPOBOJUTU CIHOCTepekeHHsA 3a nomamu. B Iuaii BoHHM
MOYAJIUCH 11I€ B MEPUIOMY TUCAYOJITTI IO HAIIOT EpPH.

Ha >anp mepii crocTepexxeHHs He CTald OCHOBOIO JJIi CTBOPEHHS HAyKOBUX
3HaHb TPO MPUPOAHI BOAU. BOHM 3aMMIIMIKNCHL I[IKABUMH €Mi30JlaMH B 1CTOPIii
Hayku. Hartomicte y [laBHix I'pemii ta Pumi Ha ocHOB1 HaTypditocodchKoi
CUCTEMHU TOTJISIB Ta 3araJlbHUX HAYKOBUX JIOCATHEHb OYyJIHW CTBOpPEH1 JesKi
riIpOJIOT1YHI ysABIIEHHs. B mepiry yepry 1e crocyerbes iei koinoooiry Boau. Xoya
BOHAa ICHyBaJla He TUIbKM B €Bpomi, ase 1 y JaBuix Innii ta Kurai. B mpami
Apucrotenss  “Mereoposiorika”  JgaHO ~ OMUC  3€MHHX  OOOJIOHOK,  iX
B3a€MOIPOHUKHEHHS, KOJIOO0IriB BOJIU Ta MOBITPS, TOBOPUTHCA MPO MOXOIKEHHS 1
TSUTBHICTB piuok. OkpeMuid po3ain OyB nmpucBsYeHHU okeaHy. TyT po3risganucs
PO3IOALT CYyXOA0Jy Ta MOPCHKUX BOJI, MPUILIMBU, MOPCHKI TeUil, MOMIMBOCTI 3MIH
OeperoBoi JiHil Ta iHmIe. JlaBHbOpUMCHKUN BueHH CeHeKka TaK0Xk BHCIIOBIIOBAB
MpaBWIbHI AYMKH IPO KOJOOOIr BOJAM, 1 MPO MOCTIMHICTH COJIOHOCT1 BOJI OKEaHY.



[lopsan 3 BaXXIMBUMHU I7I€IMU Ta CIIOCTEPEKEHHSIMHU y TBOpPAX aHTUYHHUX aBTOPIB
BHCJIOBJIIOBAJIUCH TAKOXK 1 HE MPaBWJIbHI, XUOH1 TYMKH.

VY naBHuHY OynM CTBOpPEHI MeplIl BCECBITHI KapTH, fAKI BigoOpaxanu
KyJenoAiony 3emito Ta BIIOMHUM JIIOJISIM CBIT — OWKyMeH (Bim. oikos — 1M,
OatpkiBIMHA). Ha HIX, 30KpeMa, BITOOPaKEHO €TMHUIA CBITOBHI OKEaH.

BaxnuBuMu Oynu TeXHIYHI, TIAPOTEXHIYHI, BOAOrOCIOAapCchbKi HaaOaHHS
JaBHIX [UBLUII3AIIN, ajne po3ris iX HaBOAUTHCA IMPU BUBYEHHI CIELIaIbHUX
JUCIUIUTIH. MoskeMo Juiie cka3aTu, 1o OyJau CTBOPEHI Meplll rpaHaio3Hi rpedil,
BEJIMYE3H1 KaHAJIM Ta iX CUCTEMH, PO3BHUHYTI CUCTEMH BOJONOCTAYaHHS, ipUraiiii,
BHUHAWIEHO BOJIIHE KOJIeCO Ta 0araTo 1HIIOTO.

VY mnepioa cepeIHbOBIUYS HayKa Ta TEXHIKAa HE OTPUMAIM 3HAYHOTO PO3BHUTKY.
Oxpemi 3100yTkn Manu Hapoau Cxopny. Hampukian, Buenuit 3 Cepeanboi A3ii
BipyH1 BUCIIOB/IIOBAaB 1HTEPECH] TYMKH IPO 3MIHU MOJIOKEHHS pycia AMmynap’i y
JaJIeKOMY MUHYJIOMY.

B enoxy Benukux reorpadiuaux BigkpuTiB (BI'B) Ounpina yBara npuauisiiach
MaHJpiBKaM, OMKUCY HOBUX TEPUTOPINA Ta akBaTopiid. Bynu cTBOpeH1 HOBI CBITOBI
KapTH, nepii rJI00yCH. [InaBanHs i KEpIBHUIITBOM
®. Mareiana NpakTUYHO JOKA3aJo 1710 MpO KYJEMoai0HICTh 3eMill 1 €IHICTh
Boj CmiToBoro okeany. IlikaBo, mo emoxa BI'B mama 3HauHuii MOMITOBX 0
BUBYEHHS MPUPOJIU, aje y JOCIIDKEHHSAX CKIAJHUX MPUPOJIHUX T1APOPIZUUHUX
SBUIL Ta MPOLECIB MEpIIl pe3ydbTaTh MOoYaiu 3 ABIATUCA MI3HIIIE, Yy 3B A3KYy 13
PO3BUTKOM HayKH B IIJIOMY.

He pauBnsunch Ha TMOCTYNmoOBE BIIPOKEHHS 17ei KOJ000iry BOAM Ta
CTaHOBJICHHS 1HIIMX 11e#, 10 HoBoro vacy He Oyio 3p00JIeHO MPUHIIUIIOBO HOBUX
KPOKIB B PpO3BUTKY Tigpoisorii. 3okpema y mnpaui b. Bapena “I'eorpadis
reHepanbpHa” (1650 p.) y3arajabHEHHs MPO ‘““3€MHOBOJIHE KOJIO” Ta HOTO CKJIaJ0BI
OyJu Bce 111e 3HAYHOIO Mipoto HaTypditocopcrkumu.

1.1.2. ®opMyBaHHS OCHOB HAYKOBOI rigpojorii

CiMHaUATe CTONITTS CTAJO MEPEJIOMHHUM Y PO3BUTKY CYCHUIbCTBA T4 HAYKU. 3
noyatkoM HoBoro uacy po3mnodanoch B3a€MOIOB’SI3aHE CTAHOBJICHHS HAyKH 1
TEXHIKM CyYaCHOro THUMNY (€KCIepUMEHTalIbHOI, TOYHOI, TEXHOJIOTIYHOI,
KOMIUIEKCHOI, auHaMiyHOi). CTBOpeHHs NpUIa[iB Ta MEXaHi3MIB, PO3BUTOK
GBUYHUX Teopid, MaTreMaTHYHUX Ta MPUKIAJHUX METOMIB JOCIIIKCHBb
MO3HAYMBCA 1 Ha PO3BUTKY NPUPOJHUYMUX HAYK, 30KpeMa, METeopojorii Ta
riIpoJIoTii.

Baxnuoro nopiero O6yna HaykoBa mpaist [’epa Ileppo “Ilpo moxomxeHHs
mxepen”, 1674 p. 3 HEer0 NMOB’SA3YIOTh MOYATOK PO3BUTKY HAyKOBOi rifgpoorii. (Y
1974 poui JOHECKO Ha MixHaponHii rigposoriunid koHdepenuii y [lapumxi
BigMituna 300-piyusi HaykoBoi rigposorii). Ileppo Oyno mopydeHo 30yayBaTu
BojomnpoBig 1o JlyBpa. Ilim dac wiei poOOTH BIH TPOBIB PO3paxXyHKHU
BOjI03a0e3nevyeHocTi (6anancy Boau). BiH BUMIpSB OKpeMi €1eMEHTH KO0JI000iry
BOJIM 1 /I0Ka3aB, 10 CyMa OMaJiiB B OAHOMY 3 pailOHIB BEpXHbOI YACTUHU OaceiHy
p. Cena npuOIU3HO y MIICTh pa3 MEPEBUILYE BUTPATY BOAM BIANOBIAHOI MPUTOKU



Cenun. ToOTO omaam 3 3amacoM 3a0e3MevyloTh CTIK BOJAM B piukax. BiH Takox
JI0Ka3yBaB, 110 YaCTHUHA BOJIOTH atMocdepH, 3 Koi (OpMYIOThCS OMaju, NOoMaiae
B Mexl cyxomony 3 mops. IloaiOHi po3paxyHKH TpOJOBXKHUB Ta po3BUHYB E.
Mapiorr.

Awnrmniicbkuii actpoHoM 1 reodizuk E. T'amneit B et ke yac nepmvm BUMIPSB
BUIIAPOBYBAHHS 3 MOBEPXHI MOpPS 1 IPsIMO BKa3aB Ha Te, 110 OKEAH € JKEPEIOM
BOJISTHOT MMapH, sIKa MOPOJIKY€E OMaJH HAJl CYyXOA0JIOM.

Takoxx modYanmu CTBOPIOBATHCH MEPIIl CITKM TiAPOJOTIYHUX CIOCTEPEIKEHb.
[TocTynoBO pO3BUBAIOTHCA OKEAHOJOTIUHI EKCIEIUIIINHI CHoCTepekeHHs. B
cepenuni XVII cromirrs Kipxep Bmepine gaB y3arajibHeHy KapTy BiIOMHUX
okeaHIYHUX Teuiil. ¥ 1725 poui Mapcuibi ony6iikyBaB “@i3uyHy ICTOPi0O MOps”.
Ane okeanorpadiuni excrieauiii 18 Ta mepimioi nosoBuHU 19 cTONiTT Oynu e
BITHOCHO MaJIOUHUCEIIbHI 1 OTUCOBI.

Y XVII-XIX cromiTTsax Oyl MPOIOBXKEH1 JOCIIKEHHSI BOJAHOTO 0ajaHCy Ta
KOJI0OOIry BOAM y Tpupoiai Oyjo 3amoyaTKOBAaHO PO3BUTOK OKEAHOJIOTI;
MPOJOBXKEHI BeJNWKI reorpadiyHi BIAKPUTTS; TiApOrpadiyHi OMUCH BOJHHUX
00’€KTIB CyXOJ0JIy; pPO3BHMBajach CHCTEMa TiJIPOJIOTIYHUX CIIOCTEPEIKCHD;
CTBOPIOBAIMCH BIANOBIAHI MPUIAAN Ta MPUCTPOi; PO3BUBATUCH (yHAAMEHTANbHI
¢13u4Hi, XIMi4H1, 610JI0T14HI Ta reorpadiuHi OCHOBU TiIPOJOTIYHUX JOCIIIKEHbD;
CTBOPIOBAJIMCh HOBI METOAM AOCHIPKEHb Ta MPOTHO31B; 3apOAMIKUCA OCHOBH
OKPEMHX TIAPOJNOTTYHUX JUCHUIUIIH Ta KOMIUIEKCHUX JUCLUMILUIIH MPO MEBHI TUIH
BoaHuX o00’ekTiB. Y XIX cromiTri Bhmepiie OynaM MOCTaBJI€HI MUTaHHS MPO
B3a€MO/IIIO 1 B3a€MO3aJICKHICTh CYCIUIbCTBA Ta IPUPOIH.

BaxxmBoI0 BIACTUBICTIO PO3BUTKY TIAPOJIOTIi CTal0 Te, L0 AOCIIIKEHHS
OPOBOJWIMCH  BCE€  OUIBII ~ CHCTEMAaTHMYHO  TOCHIJOBHO,  CMaJKOBO 1
B3a€MOIIOB’s13aHO. B KiHIIeBOMY pe3yabTarti 1€ JO3BOJIWIIO MiIINTH 10 y3arajibHEHb
HE JUBJISTYUCH HA 3pOCTaroue KoJIo 1 Creniaiizallito ii HarmpsMKiB.

1.1.3. CyyacHa rigpoJioris

XapakTepHUMHU O3HaKaMU CY4YacHOT TIAPOJIOTIi € MepeTBOPEHHs ii Yy CKIaJIHMM
KOMIUJIEKC HayK MPU HAPOCTAHHI PoJii 00’ €AHYIOUUX, IHTETPALIHHUX TEHACHIIIN. Y
XX cTonITTI BOHA 30araTuiaachk HOBUMH METOJAaMH Ta TEXHOJIOTISIMU JTOCHIJKEHbD,
nepeinuia 10 onucy OUIbII 3arajibHUX, TITUOOKHX, CYTTEBUX 3aKOHIB PO3BUTKY
CUCTEMU BOJHUX 00’ €KTiB, Ha0yJia BEJIMKOTO MPAKTUYHOTO 3HaUeHHs. Ha moyaTky
CTOJIITTS TIPOJIOTII0 CYXOJ0Jy CTalu BUKJIAAATH y BULIUX HABYAIBHUX 3aKJIa/Iax.
VY 1904 poui B CIIA Bumano mepmuii HaB4YaidbHUN MOCIOHUK 3 rimposorii (.
Min). OpHuM 3 mepmIUX KypciB JIEKHIM OylIM TakoX Jiekuii mnpodecopa
[leTtepOyp3bkoro momiTexHiuHoro iHCTUTYTYy C. MakcumoBa, MpPOYUTAaHI HUM Y
1914 poui. Ilpubnuzno B 1ell ke Yac 3 SBISIIOTHCA MEpIIl MIAPYYHUMH 3
okeanosorii: O. Kprommens “Ilinpyunux 3 okeanorpadii” 1907-1911 pp.; L
Mmiaanepa  “Tigponoriss  mops”  1914-1915  pp.; [O.  Illokansckkoro
“Oxeanorpadis” 1917 p. Tlouatok BUKIaJaHHS y BUIIMX HaBUAJbHUX 3aKJajax
BKazye€ Ha 3pUIICTh Ta BHYTPIINIHIO €IHICTH HayK, a TaKOX Ha iX BaXJHBE
MPUKIaJHE 3HAUCHHS.



VY nepuiit Tpetuni XX CTOMITTA BiAOYBa€ThCs SKICHUIM CTPUOOK Y 3aCTOCYBaHHI
TOYHUX, MaTEMAaTHYHHX METOMIB JOCIIKeHb B TiAposorii. Lle mor’s3aHo 13
3aCTOCYBaHHSM MOJIOXKEHb TIAPOMEXaHIKA Ta TiAPABIIKH, CTATUCTUYHUX METOJIB
(Teopii KMOBIpPHOCTEH), CTBOPEHHSIM BJIACHUX PO3PaXyHKOBHUX MeTo/1B. HaBegemo
nesiki npukiaan. Y 1905 poui E. BpikHep Bmepiie 1aB MOBHY CUCTEMY PIBHSHB
JUISL aHaJli3y CBITOBOTO BOJHOTO OajaHCy 1 MPOBIB PO3PAXyHKH (OI[IHKH) HOTO
cknagoBux. Y 1911 poui E. Onbaexon BuiaB HaykoBy mnpaiio “BunapoByBaHHs 3
MOBEPXHI PIYKOBHUX OacelHiB”. JlesaKi MUTaHHS KOJIOOOIry BoAW OYyIu PO3IJISHYTI
Takox KiiMaronoramu. ¥ 1903-1905 pokax B. Exman cTBopuB Teopito BITPOBHUX
(nperidoBux) Teuiid. [lpubau3Ho B 1eil xe yac Oysia cTBOpeHa TEOpist TYCTUHHUX
(rpamientHux) Teuid. Po3BuBamuchk Teopii xBuwib Ta npuruinBi. Jlo 20-X pokiB
BIIHOCATh TOYaTKH 3aCTOCYBaHHS METOMIB Teopii WMOBIPHOCTEH 10O aHamizy
piukoBoro croky. 3okpema JI. Kouepin Bnepie nodyayBaB KpuBi 3a0€3M€4E€HOCTI
CEepEeIHbOPIUHUX Ta JOOOBHUX BUTPAT BOAM B PIYKaX, BCTAHOBUB OCHOBHI PHUCH
BHYTPIPIYHOTO PO3MOJIIY CTOKY, 3alpONOHYBaB 3aJ€KHOCTI XapaKTEPUCTHK
CTOKY, BiJl (pi3uko-reorpadpiynux ¢akropis. ¥ 30-x pokax Oyia po3BUHYTa TEOPis
(dbopMyBaHHS Ta pyXy MaBOJKIB y pluKax, 30KpeMa METOJ OJUHUYHOTO Tiaporpady
(JI. [lepman, B. I'mymxoB, M. BenikanoB). Xoua i7ei nmpo yac goOiraHHs Oyinu
BUCJIOBJIEHI 111¢ Ha movaTky cromiTts (M. Honros, 1916 p.).

CtpiMKHi1 pO3BUTOK 1HKEHEPHOT T'IPOJIOTii MOPS 3 TIAPOTEXHIYHUMHU HAyKaMHU
OyB NOB’sI3aHUI 3 BEJIMYE3HUM PO3MAXOM T1IPOTEXHIYHOTO OYIBHUIITBA 1 POCTOM
BUKOPHUCTaHHS BOAHUX PECYPCIB.

B oxeanorpadiuHuUX MOCHIIKEHHSX MOCTYMOBO MEPEHIUIM Bil PO3PI3HEHUX
EKCNEeIUUIAHUX  JOCHIUKEHb O  CHUCTEMaTHYHUX, 3  BHUKOPUCTAHHAM
cnemjanizoBaHoro (uoty. byna Takok 3HA4YHO pO3BHHYTa TEeXHIYHA (TpUiagHA)
0a3a crocTepexxeHb Ta BUMIpIoBaHb. Bee 11e TakoK MpU3BeENo 0 SKICHOTO CTpUuOKa
B pO3poOIl OaraTh0X NUTaHb TEOPId OKEAHOJIOTIYHMX SBUI] Ta IMPOIECIB.
Oco0nuBO 11€ CTOCYETHCS TUHAMIKK OKE€aHy, YABIEHb MPO OyJOBY Ta PO3BUTOK
Horo aHa, 3HAaHHS MOPCHKUX €KOCUCTEM, PECYpPCIB OKEaHy Ta IHIIHUX.

BaxximBoio pucoio po3BUTKY BCIET TAPOIOTIi y ApYTii monoBuH1 XX CTONITTS €
riobainizallisi Teopid 1 MocuiaeHHs MikHapojaHoro cmiBpoOiTHuITBA. (Lle Takox
XapaKTepPHO JIJIsi BChOTO ITUKIY HayK mpo 3emutro). OKeaHOoI0T14H1 TporpaMu 0yiu
HIMPOKO MpeJCTaBieHl MpHu MpoBeAeHHI MixHaponHoro ['eodizuunoro poxky Ta
Poxy MixnapoaHoro reodizuyHoro cniBpoOiTHUITBA (1957-1958 Ta 1959-1962
POKH), a TaKOX MPU MPOBEJICHHI JOCTIKEHb INI00aIbHUX aTMOC(EPHUX MPOIIECIB
(ITBI'AIl — mnporpamMa BHUBYEHHS TIJI00QIBHUX aTMOC(HEpPHHUX TIPOLECIB).
BaxnuBuMu Oynum MibKHapojHa iHAOOKeaHcbka ekcrenuuis (1961-1964 pp.),
Tponiunuii exciepument (TPOIIEKC-1974 p.).

Benuye3nuii maTepian naiau JOCTIKEHHS Ha ocoOnuBuX nojironax. Ilepmmm 3
HUX CTaB 3ax1HUN palioH MIBHIYHOI MOJIOBUHU ATnaHTuku. [Iporpama HazuBangach
“IIOJIIMOJIE”. Tlotim Oyma po3pobsieHa o0’e€qHaHa ri00albHA CHCTEMa
okeanorpadiunux cranuii (OI'COC), 3’aBunack mporpaMa BUBYaHHS T100aIbHOT
nupkyssiii okeany (WOCE).



B o6Gmnacri rigposorii cyxonony 3 1965 no 1974 pik min erinoro KOHECKO 6yno
npoBesieHo MixHapoaue rigposoriude aecatwiitts (MI'J). 3 1975 poky icHye
MixnapopHa riaponoriuda nporpama (MI'TI).

Ha npots31i XX cTONITTSA OTpUMalid pO3BUTOK TaKOX 1HIII Tany3i rigposorii. Ile
CTOCYEThCS TIPOreosorii (ska 3apoauiach e y Apyriid nosoBudi XIX cTomitrs).
3HaYHUM CTUMYJIOM ii pO3BUTKY OYJI0 pO3IMIUPEHHS! BUKOPUCTAHHS MIA3EMHHUX BOJI
1 IOLIYKIB KOPUCHUX KOTAIHH. 3 MOYaTKy XX CTOJITTSA MPOBOASTHCS TIAPOXIMIUHI
JOOCHiKeHHs. PO3BUTOK TiIpoXiMii MOB’s3aHUM 3 PO3BUTKOM TeOXIMii, 1€ Yy
NepIii MOJOBUHI CTOJITTS OyJIU CTBOPEHI HAYKOBI Mpalli I100anbHOro 3HAYCHHS
(Bepnancokuii, ®epcman, BunorpagoB Tta iH.). [locTymoBo Bce Oinblry yBary
HAJAI0Th EKOJOriyHUM JociikeHHsM. [IpoOiema B3aemopii cycniibCcTBa Ta
npupoau Oyna nocrasieHa me y XIX cromitri. [lepmii reorpadiuni JoCHiKEHHS
y mpomy HanpsmMky npoBiB JIk. II. Mapmi. ¥V 3araibHO-HayKOBOMY BITHOIICHHI
1ikaBo HaBecTH BucioBmoBaHHA K. Mapkca: “...nmonuHa >xuBe mpupomoro. ILle
O3HayYae, 10 MPUPOJA € 11 TUIO, 3 AKUM JIIOJUHA TTOBUHHA 3aJUIIATHCS Y MpoIeci
MOCTIMHOrO CHUIKYBaHHA, 00 He moMmepTu. Te, mo Qi3uyHe Ta AYXOBHE KUTTS
JIOJIMHU HEPO3PUBHO TOB’s3aHE 3 MPHUPOJOI0, O3HAYa€ Hi IO IHIIE, SIK T€, IO
pUpOJa HEPO3PUBHO MOB’sA3aHA 3 COOOI0, TAK AK JIIOJIMHA € YACTHHOIO MPUPOIN”.
He nuBnsunce Ha 11e J0CBiA OUIBIIOT YacTHHM XX CTOJITTS BKa3zye Ha
CaMOHAIISIHICTh JIIOJMHHU, 10 OOepHynacs HaWOUIbIIMMHM KaTacTpodamu B il
icTopii. B TemepimHiii 4ac MM CHOCTEPIraEMO 3HAYHI pealibHI 3pYIICHHS B
po3po0i1i exosoriuHuX MpobsieM. BinOyBaeThcsi Takok eKoJiorizarisi TiIpoJiorii.
MO>KJTMBO 11€ € 03HAKOIO NEPEXOAY 0 HOBOTO (UETBEPTOT0) €Tamy ii pO3BUTKY.

Po3BUTOK KOMILIEKCY T1IPOJIOTIYHUX HAyK 3aBXKJW MPUBEPTAB yBary BUEHUX
(caMOyCBiZOMIICHHSI, ~CaMOII3HAHHS 1 camoopraHisamis Hayku). Ilormsiau
JIOCTiZIHMKAa MOKHA BiZoOpakaTh 3a JONOMOrolo rpadiuHuX cxeM. IX mpukianu
HaBefeHo Ha puc. 1.3.-1.5. Sk GauumMo — pI3HOMAHITTS JOCUTH Beldke. Tomy
cpoOyeMO OMUCAaTH TUIBKM OCHOBHI HANpSMKU CYYacHUX TiIpOJIOTTYHUX
JTOCIIIKEHb.

1. 'eorpadiunuii, KOMIUIEKCHUH, y3aranbHIOOUYUN. (BKiitoyae BiacHe 3arajibHY
T1ApOoJIorito, Tiaporpadito, majeoriApoIOTiio Ta AESKl 1HII JACIUILIIHH).

2. T'eodiduunmii. (Bxirowae rinmpodizuky 3 ii posniiamu, (i3uKy OKeaHy,
JTUHAMIKY PYCJIOBHUX MOTOKIB Ta 1H.).

3. Tigpoximiunuif, TriApOOIONOTIUHUNA, TIAPOEKOJOTTYHHI.  |HTEHCHUBHO
PO3BUBAETHCS Y TENEPIIIHIN Yyac.

4. Metoauunuii. (Bxirouae TiapoMeTpito, 3aCTOCYBaHHS MAaTeMAaTUYHUX,
b13MKO-MaTeMaTUYHUX METO/I1B, reoiH(OpMAaIIITHUX TEXHOJIOT1H Ta 1H.).

5. Texniunuii, abo npuxinaaauii. (Bxiarodae 1HX)EHEPHY TiIPOJIOTII0 CYXO0IY,
MIPUKJIAy OKEAHOJIOT110, T1IIPOMPOTHO3H, MPUKJIAIHY T1IPOCKOJIOT1I0 Ta 1H.).

6. CycnuibHHN Ta KOMIUIEKCHOeKoJoTriuHuil. (Bxiatouae BoaHe mpaBo,
€KOHOMIKY BOJIOKOPUCTYBAaHHs, BOJHI peKpeallii, OXOpPOHY BOJHHUX PECYpCiB Ta
1H.). locuTh IHTEHCUBHO (POPMYETHCS, 3MIHIOETHCSI.

Bei i HanpsiMKA MOAUISIOTBCS Y CBOIO 4YEpPry 3a PI3HUMHU TUIAMU BOJHUX
00’ €KTIB.



Po3rnsiHyBIIM i1CTOPIIO Ta CTPYKTYPY T1IPOJIOTIi cipoOyeMO JaTH ii BU3HAUCHHS.
Kopotko — 1e nHayka mpo mpuponni Boau. Ille Ha mouarky XX cromitts B.
['nmymikoB naB Take BU3Ha4YeHHs “I'iaposorid 11e Hayka, 1110 BUBYAE >KUTTS BOAU Ha
3emuiit kyn1”. [1oTiM BHCIOBIIOBANMCH Pi3HI MOIJIAAM Ha 1€ NUTaHHSA. TuM He
MEHIIE 3MICT IIOTO 00pPa3HOrO BU3HAYEHHS HAWOUIbII NpaBwibHUM. ToMy, OUTbII
HIMPOKO, MOXKEMO CKa3zaTd, IO TiIpoJIoTis — e 00JacTh TSHKIHHS (LEHTP)
CKJIQJHOTO KOMILIEKCY HAayKOBUX JOCIIIKEHb, B paMKaX SIKOTO BUBYAIOTh 3aKOHH
PO3BUTKY MPUPOJHHUX BOJI, PO3MOBCIOJIPKEHHS Ta B3a€MOJII0 BOJHUX 00’ €KTIB, X
POJIb B €BOJTIOLIIMHUX Mpoliecax Ha 3eMJIi.

1.1.4. Ilpupoani BoaAu — 00’ €KT AOCHiAKEHHA TiAPOJIOrii

Ha pannix ertanax po3BUTKYy 3emii Oyau cpopMoBaHi ii MEpBUHHI 30BHIIIHI
0o0OJIOHKM: 3eMHa Kopa, arMmocdepa 1 rigpocdepa. BoHu B3aemomnos’s3aHO
PO3BUBAIOTHCSA HAa MPOTA31 MUIbAPAIB poKiB. IlocTymoBo 3HayHy poib Moyasna
BiJlirpaBaTu Takox Oiocdepa. Takum umHOM — cywacHa Tiapocdepa (IpUpoIHi
BOAM) 3eMJIl — 1€ IPOAYKT TPUBAJIO1 ICTOPIi PO3BUTKY IJIAHETH.

3aranpHl HAyKOB1 YSIBIEHHS NMPO Hel TakoX (OPMYBaJIUCh MOCTYMHOBO. MEpIIi
cpo6u onucatu 6ananc BoJ 3emuti Oyiu 3po6JieHl Ha moYaTky XX CTOMNITTS.

Jlns rigpocdepu 3eMii XxapakTepHe MO€IHAaHHS MOAPIOHEHOCTI Ta LUIICHOCTI, a
TaKOX ICHYBaHHS BOJAM OJHOYACHO Yy TpbOX arperarHux craHax. Maca
HaWpI3HOMAHITHIIIUX BOAHUX OO’€KTIB PO3’€JIHAHI Yy MPOCTOpPl, aje 3 €IHaHI
rIo0adbHUMM — TIporiecaMu  OOMiHYy, B3aeMoOii, po3BUTKY. [impocdepa —
HEBIJI’€MHA YacTUHA CKJIAJHOT NPUIIOBEPXHEBOT €BOJIOIINHOT cHUCTEeMH 3eMIl.
Bona Takox € yHIKaJJbHUM KOCMIYHUM YTBOPEHHSIM.

BrnactuBocTi rimpocdepu Ta 3aKOHU ii PO3BUTKY TICHO TMOB’sI3aHI TaKOX 3
0COOJIMBOCTAMM BOJU SIK pe4oBHHHU. Bojga — peyoBuHa y 6aratbox BiIHOLIEHHSX
aHOMaJIbHA, 110 3aJICKUTH BiJl il MOJIEKYJIAPHOI 1 HAJAMOJEKYISIPHOI Oy 10BU.

TakuM YMHOM MO>KHA TOBOPUTH MPO TMEBHI PiBHI OyA0BHU ripochepu: MONEKyIn
BOJM, HAJMOJIEKYJISIPHI CTPYKTYpPH, MIKPOOO’€KTH, M€3000’€KTH, MaKpOOO’ €KTH,
rizpocdepa B 1IOMY.

[IpupoaHi BoAM — BMICTWIMILE IHIIMX PEYOBMH 1 OaraTIONIMX pPECypcCiB
BHUBUYEHHS Ta palllOHAJIbHE BUKOPUCTAHHS SIKUX — Ba)JIMBa 3ajay4a.

Hapemri, 6e3 mpupogHuUX BOJ HEMa >KUTTS. ICHyBaHHS CyCHIIbCTBA TICHO
MOB’si3aHe 3  BUKOpPUCTaHHSAM Boj. IlIBuakumu Temnmamu  HapocTae 1
YPI3HOMAHITHIOETHCS IITYYHA CKIIaJ0Ba rigpocdepu.

TakuM 4YMHOM TIAPOJOris Mae CKIAQAHUN 1 MIHJIMBHM, aje Ba}XJIMBUU Ta
IHTEepEeCHUN 00’ EKT JOCIIIIKECHbD.

Cy4acHi OLIHKM OCHOBHHMX CKJIaJIOBUX Tifpocdepu 3emMil Ta iX XapaKTepUCTHUK
HaBeJeHl y Tab. 1.1.



3anmacu Boam y rigpocdepi 3emuri [12]

YacTtka y c
Ne Mrowa O6'em CBITOBUX epen-
/ 3 3anacax, % HIN
n/ni Bugn npnpoaHnx Bog . TUC. KM - — nepiog
% Bif Big Big, MOB-.
“"”2- NAoLLj 3aranb-| npic- y
KM HOro BO-
cyxopno- HUX |HUX BOA 0OBMiHy
ny A
1 2 3 4 5 6 7 8
Boga Ha noBepxHi nitocchepun
1 |CaitoBuit okean 31| - |1338000| 964 | - 2650
pokiB
2 \NeopoBukni 4 3 44 25800 | 1,86 | 70,3 | 9700
NOCTIAHWIA CHiroBUI pOKiB
noKpuB
Mnowa Hactka y Cepeg-
Ne O6'em CBITOBUX HF?IZH
n/n| Bugu npupoaHux Boz _ THC. kKM® 3anacax, % nepion
% Bin, Bifl Bifl
MITH. . X yMOB-
5| nnowwi 3aranb-| npic-
KM cyxogo- HUX |HUX BOA B':)(;g_
ny 0OMiHY
1 2 3 4 5 6 7 8
3 O3sepa BCi 2,1 1,4 176 0,013 - 17
O3sepa npicHi 1,2 0,8 91 0,007 | 0,25 pokia
52
4 |BopgocxoBua 04| 0,3 6 0,0004 | 0,016 1061
5 |Bopa B piukax - - 2 0,0002 | 0,0005 | 19 pi6
6 |Bopa B 6onoTtax 2,7 1,8 11 0,0008 | 0,03 |5 pokiB
Bopa y BepxHin yacTuHi nitocepmn
. . " 1400
7 (Mia3emHi Boan - - 23400 1,68 - POKIB
8 |lMpicHi nin3emHi Boan - - 10530 0,76 28,7 -
9 |Miasemni nboay 21| 14 300 | 0,022 | 0,82 1p(3)(|)<(i)|§)
Boau B atmocdpepi i B opraHiamax
10 |Boan atmocdepu - - 13 0,001 0,04 8 ni6
11 |Boga B opraHiamax - - 1 0,0001 | 0,003 |lMoguHm
3aranbHi 3anacu Bogm
12 |Bcboro - - 1388000 | 100 - -
13 |[MpicHoi - - 36700 2,64 100 -

Tabnuys 1.1.

[ToHsATTS Mepioy YMOBHOTO BOJAOOOMIHY IOB’s3aHE 3 IHTEHCUBHICTIO MPOIIECIB
Mirpamii (mepemiieHHs) npupoaHux BoJ. OO6IrM BOAU y NPHUPOJl MPUBOIATH 110
MOCTYIMOBOTO 3aMIIICHHS] MOJIEKYJ BOAM B PI3HUX 00’€KTax. AJle OIIHUTH IIi
MpoLIECH MOXKHA JIMIIE TPUOIU3HO 1 YMOBHO. TOMY MOHSTTS CEPEIHBOIO MEPIory
O0OMIHY TaKOX YMOBHE, reHepaizoBaHe. 30KpemMa pi3Hi YaCTUHHU 00’ €KTIB MOXKYTh
3aMIHIOBATUCS 3 PI3HOIO MIBUAKICTIO.



3a cyyacHUMHU ysBJICHHSIMHU 00’ €M 1 ckiaf rigpochepu 3emiti 3a OCTaHHI
T'COJIOT1YHI €PH 3aJTUIIAETHCS BITHOCHO CTAOUTLHUM.

1.1.5. PisHOMAaHITHICTS BOAHHUX 00’ €KTIiB 3eMJi

[Nnpocdepa cknanaerses 3 pi3HOMaHITHUX BOJHUX 00’ €KTIB. YABICHHS MPO HUX
MOCTYIIOBO PO3BUBAIOTHCA. 3 JaBHIX YaciB PO3PI3HSAIOTH BOJIM MOpPIB Ta OKEaHiB,
MOBEPXHI CYX0J0Jly, aTMocdhepH, MiA3eMHI Boau. B mexax moBepxHi CyXomoiy
PO3pI3HSUIM piuKH, o3epa, 00J0Ta, MOTIM JILOJOBUKH, ceni (Mypu). B Mexax
OKeaHy — MOps, 3aTOKM, NPOTOKH, MOTIM Teuii, ocoOnuBi akBatopii. Cepen
MIA3€MHUX BOJ BHUIUISJIM TIPYHTOBI (KOJIOASI3HI) BOJW, JKEpesa, MOTIM
apTe3iaHChKl, reiizepu Ta iHMIL. TakMM YMHOM MOCTYMOBO CKIIAJIAJUCS YSBIICHHS
PO OCHOBHI BHJIM Ta MIABHAM 00’ €KTIB, ajie OJJHOYACHO 30UIBIITYBAINCA 3HAHHS
npo iX pi3HOMaHITTA. BinmoBimHO (QopMyBajguCh TiIPOJOTiYHI Ta KOMIUIEKCHI
HayKH: OKEaHOJIOT1s1, T1APOJIOTisl CYyX00.Ty, Tiaporeosioris. Tenep BOHU TOMOBHEH1
iHmuMHU. [loctynoBo Takox (opMyBaIMCh 3arajibHi YSBICHHS MPO €IHICTD
NPUPOAHUX BOJ — Tinpochepy 3emii.

Sk ke omucaTd PI3HOMAHITTS BOAHUX 00’ €KTIB? JIOCHTH PO3MOBCIOIKCHUM €
noAuT Ha Tpu rpynu: 1) BomoTOKH; 2) BoaOWMH; 3) OCOOJIMBI BOJHI 00’ E€KTH.
BopoiiMu  BiIpI3HSIOTBCA BiJ BOJOTOKIB, YHNOBUIBHEHUM BOJ0OOMIHOM. [0
0COOJMBUX OO0’ €KTIB MPUUHATO BITHOCUTU MIA3€MHI BOJAM, JHOJOBUKH Ta 1HIII.
Bonora MmoxkHa BigHEeCTH 200 10 BOJOMM, 200 10 0COOIMBUX BOAHHUX 00’ €KTIB.

CykynHICTh BOAHHMX OO’€KTIB Ha MEBHUX TEPUTOPIAX MNPUNUHATO HA3UBATU
rigpociTkoro (rigporpadiuHoro ciTkolo). Ii 94acTMHOIO € cucTeMa HPUPOIHUX
(TUMYacoOBUX Ta MOCTIHHUX) PYCIOBUX MOTOKIB — pycioBa citka. Hapemri i
YaCTHMHOIO € pIuKkoBa ciTKa. ['iIpociTka MoOKe BKJIIOYATH CYYacHI Ta PENIKTOBI
eleMeHTH (pemniKToBa ciTka). Perxikramu MoXyTh OyTH BiacHe BOJHI 00’ €KTH, a00
pyciia, KOTJIOBUHH, CIIIHA AlIbHOCTL. OCOOJIUBUMU BUJAMHU T1IPOCITKH € CUCTEMU
BIJIHOCHO HEBEJIMKUX 1 4acTO cHeIU(IYHUX BOJHUX 00’ €KTIB B MEKaX JIbOJOBUKIB,
0oJIiT, KapCcTOBHX oOOJIacTei, palloHIB MEp3/]0TH, JEIbT Ta 1H. MOXHa TaKOXK
PO3PI3HATU CITKU MIKPOOO’€KTIB (HANPUKIIAJL MEPEKY CXUIIOBOTO CTIKaHHS Ta 1H.).
CiTku npupoAHUX OO0 €KTIB 3HAYHO 3MIHIOIOTHCA JIFOJUHOIO, JIOMTOBHIOIOTHCS
MTYYHUMU 00’ €KTaMHU.

Bzarami cmig 3ayBakuTH, 10 MPUHIUNKM Kiacu@ikaiii BOJHUX OO0 €KTIB HE
MOBHICTIO po3po0ieHi. MoKy Th ICHYBAaTH pI3HI MiAX0Au Ta Kpurepii. Hanpuknan:

1) 3a reompocTOPOBUM PO3MOJILIOM:

a) 1O TOPU30HTAII (BOJAU CYXO/I0Iy Ta OKEaHy),

0) mo BepTukaii (Boau atMochepH, MOBEPXHEBI BOJAU CYXO0Jy, BOAU OKEaHy,
BOJM JIiTOChEpH);

2) B €BOJIOIIWHOMY  BIJHOIIECHHI, 1CTOpUYHO: abioreHHi, OlOreHHi,
aHTPONOTeHHI (3MIHEH1 Ta ITYYHI);

3) 3a piBHAMH OyIOBU CHUCTEMHU: MOJIEKYJH, HAIAMOJIEKYJSIPHI CTPYKTYpH,
MIKpPO-, M€30-, MaKpo0oO0’ €KTH, Trigpocdepa B LIIIOMY;

4) 3a €IHICTIO Ta B3a€MOJIEIO: PI3HOBUIU TIIPOCITOK Ta CKJIAJAHUX 00’ €KTIB
(HaitOuTbII 3’ €AHAH] B OKEaH1);



5) oOCHOBHI, TIepexiaHl, 3MillaHl, BOAHI 00 €KTH Ta 00 €KTH y BOJ1 — TOOTO
BUJUICHHS 3a BU3HAYEHUMM XapaKTEPUCTUKaMH 1 cHenu@ikol 3aKOHIB
(GYHKLIOHYBaHHS;

6) MOCTiliHI Ta THMYACOBI;

7) Momoni, po3BUHYTI (3piii), cTapi (PeaiKToBi);

8) 3 YITKO BUPAKEHUMH Ta PO3IUIMBYATUMH MEXKaMU;

9) 3a  KOMIUIEKCHHUMH, TeorpaiyHMMH  XapaKTepUCTUKAMH  PEKUMY
(HampuKJIaJ: 30HANIbHI, @30HAJbHI, MMOJI30HAJIbHI Ta 1H.).

He nmperenayioun Ha TMOBHOTY, 1 Uil MIATBEPKEHHS JIYMKHA PO
PI3HOMAHITHICTh O0’€KTIB, HaBEAEMO JI€dKl NPUKIAAH. 3rPYNyeEMO IX IO
BITHOILIEHHIO 10 OCHOBHHUX BOJHUX 00’ €KTIB.

1. AtmMocdepHi Ta aTMOC(hEpHOTO MOXOIKEHHSI BOJHI 00’ €KTH: Kparuii JOULY,
CHIKMHKHU, CHDKHA KpyTa, TpaJiiHu, IaMOpo3b, 1HEH Ta iH.

2. TloBepxHeBi Boau cyxoaony (piaka ¢aza): o3epa, BOJAOTOKM PI3HUX BH/IIB,
BOJIOCTIAJM, AHTUPIUKH, THpJa PIUuoK, (IroBilOriIAIiagbHI MOTOKH, BOJIW OOJIT,
BOJIOCXOBHIIIA, MITPYIO4Y1 03€pa, TUMYACOB1 03epa, celli, MIKpooO’ €KTH, 3a00J104CH1
3eMJT1, 03€pPHO-PIYKOB1 CUCTEMU, TJIABHI.

3. CHIiroBu#t MOKpUB: MOCTIHHUN Ta TUMYACOBHM, PI3HOBUIMU JIABUH, MIKPOCITKA
pPIAKKX 00’ €KTIB Mij Yac TaHEHHS, CHIT-TJTUBYH.

4. JIbomoB1 YyTBOpPEHHS Ta MOB’S3aHI 3 HUMM OO0 €KTH: TIPChKI Ta MOKPHUBHI
JBOJIOBUKHM PI3HUX THIIIB, JIbOJAOBI YTBOPEHHS B XOJ1 PO3BUTKY Ta pyHHYBaHHS
JHOJIOBOTO TOKPHUBY, 3aMep3ili PIYKKM Ta BOJOCHAAM, JIbOJAOBI YTBOPEHHS 30HU
OaratopiyHoi Mep3JIoTH (Halell, KWW Ta 1H.), O03epa B MeXax JbhOJOBHKIB,
TUMYacOB1 BOJIOTOKU B MEKaXx JIbOJOBUKIB Ta 1H.

5. Bonu okeany (pimka ¢asa): Mops, 3aTOKH, MPOTOKH, TeUli PI3HUX BHUJIB,
YaCTHUHHM aKBaTOPiM MepeKkpuTi MIeNb(MOBUMHU JIbOAOBUKAMHU, MiJBOAHI TPOTH Ta
revyepu, aToJIOB1 JaryHu, HaMyJIOB1 MOTOKH.

6. Ilinzemui Boau (pigka asza, BoAsHA MHapa): IPYHTOBI BOJM, BEPXOBOJKA,
KamuIsIpHl BOJIM, BOJIOTA IPYHTIB, apTe€3iaHChKI BOJHW, BOJHI 00 €KTH KapCTOBUX
MOPOXKHUH, JKepena, QIIroiau, rps3eBl ByJIKaHU, OMUIMBUHH, Teid3epH, MiIpyCcIoBi
MOTOKH.

7. BioyioriyHi Ta aHTPONIOT€HH1 BOAM Ta BOAHI 00’ €KTH.

1.1.6. Kosio00iru ta nMpKyJsanii NpUPOAHUX BOJ

["a30Bo-piAMHHI O0OJIOHKM MJIAHET — HAMOUIbII pyXoMi iX YacTUHU. B momisx
rpaBitaiii BoHM HaOyBalOTh MIapyBaToi OyAOBM, 1 MalTh IEBHI BEPTHKAJIbHI
oOmexxeHHs. lle mnpuBOAUTH 1O BIAHOCHOI 3aMKHEHOCTI, 30aJIaHCOBaHOCTI
PI3HOMaHITHUX PYXIB, SIKI IPUUHITO CXEMaTUYHO, aOCTparoBaHO BIAOOpaXkaTHu K
KOI006iry, MUPKyJIALil Ta iH. IX Tako)k HAa3UBaIOTh OCHOBHHMM BHAAMH IMHAMIKH
BIIMOBIAHUX 00070HKax. CIliJl 3ayBaXXUTH, 110 10 MOHATTS AMHAMIKH BKJIIOYAIOTh
HE TUIbKW MEXaHI4H1 pyXH, ajie 1 (a30Bi Mepexo/i1, a TAaKOXK MePEeHECeHHs, MIrparlii
XIMIYHUX PEUOBHUH Ta HUPKYILIT Tiapocdepu 3emil.

Kosn006iru BoaM BKIIOYAIOTh 1i BUMApOBYBAaHHS, NMEPEMIIICHHS B aTMocdepi,
YTBOPEHHS ONaJiB Ta CTIKAHHS 332 HaXWJIAMHU CyXOJ0Jdy. YBara A0 iX JOCHIKEHb
MOB’s13aHa 3 TJIOOAJBHICTIO MPOIIECIB, X BIUIMBOM Ha pPeXUM (1 came ICHYBaHHS)



BOJAHMX OO’€KTIB CyXOZ0Jy 1 Ha (QOpMyBaHHS BOJHHMX peCcypciB. Y 3Ha4YHO
CIPOUICHOMY BUTJIAl TOBOPSATh NMPO MalMil, BEIUKUA Ta BHYTPILIHIA KOJI00OIrH
BoaM, KijlbKicHA 1X XapaKTEepUCTHKA 3 IOCTATHHOIO TOUHICTIO BCTAHOBJIEHA JIUIIIE Y
cepenuni 70-x pokip XX cromnirrs. [i Bifo6pa)aroTh y BUIIIs i BOJHOTO GalaHCy.
Tabnuys 1.2

Cepeanbopiunnii Boguuii 6ananc 3emuri [12]

CTiK, MM

| Nnowa |Onagn| Bvna-
YactHa 3eMni | v | mm | poBy- piuko- | T1POAO- | niAsem- | sarank-

KM2 BaHHA BUKOBUWN| HWI HUIA
MM

Bca semHakyna | 510 |+1130| -1130 - - - -

BN

CsiToBUIN OKeaH 361 |+1270| -1400 | +116 +8 +6 +130
Cyxopin B 149 | +800| -485 -280 -20 -15 -315
uinomy

O6nacri

BHYTPILUHLOIO 30 | +300| -300 - - - -

CTOKY cyxogony

O6nacTi 30BHiLW- 119 | +924| -529 -350 -25 -20 -395
HbOro CTOKY

KpiMm cxemu 3aranpHux OOIriB TNPUPOJHUX BOJA ICHYE VSBJICHHS PO
OaraTopa3oBe BUIIAPOBYBAaHHS Ta J0JAaTKOBE (JOPMYBAHHS OIAJIB HaJl CyXOJO0JIOM.
Takuii mpoliec Ha3BaHO BHYTPIIIHBOMATEPUKOBUM BOJIOr000iroM. Takum yuHOM
OMaJd MOXYTh MaTH JBOSKE MOXOJKEHHS 1 YMOBHO CKJIQJAaTUCS 3 JIBOX YAaCTHH:
“30BHIIIHBOT”  (aJBEKTHUBHOI, MpUHECEHOI) Ta “BHYTPIIHBOI (MICLEBOI).
PosristHemo cxemy BOJIOr0oOIry HaJ MEBHOI MUISHKOIO TepuTopid. Tyt 4 —
a/IBEKI1isl BOJIOTH MOBITPIHUMH NOTOKaMH, C — BUHECEHHS BOJIOTH (aTMOC(epHHUit
cTik), X — omnaau, X4 — Omajgu aJBEKTUBHOIO MOXOJKEHHsS, Xz — omaau

MICIIEBOTO TIOXOJKEHHS, Z — BHIApPOBYBaHHS, y — IOBEPXHEBUU CTIK, —
MiI3eMHUN cTiK. MokeMo 3amucaTi Taki piBHSHHS BOJHOTO OaaHCy:

C=A4-X+2Z,
C=4-(y+o),

C=(=X)+(Z-X3). (1.1.), (1.2), (1.3)
L1 Ta 1H1I1 piIBHSHHS BUKOPUCTOBYIOTH JUISl OLIIHOK PI3HUX CKIIAIOBUX
BOJIOroo6iry. Taki JOoCHiIKEHHS BEAYyThCs EPEBAXKHO KIIIMATOJIOTaMU Ta

MeTeoposioraMu. BaxinBuM MOKa3HUKOM BOJIOTO00ITY € HOro KoeimieHT:
X

X, (1.4)

Bin nokasye cTymniHb 30UIbLIEHHS OMAJIB 32 PaXyHOK MICIIEBUX 1, BIJIIIOBIIHO,
MOJKJIMBOCT] JOAATKOBOI'O 3BOJIOKEHHS (“CaMO3BOJIOKEHHS”) cyxomony. Bin
3aJIeKUTh Bl pO3MIpIB  TEPUTOPIA, HACHMYEHOCTI TMOBITPS  BOJIOTOIO,
BUIIAPOBYBAHHS 3 JaHOI TEPUTOPIi Ta MIBUAKOCTI pyXy aTMOC(HEpPHOT0 MOBITPS HaJ
Helo (MaeThesl Ha yBa3l MOCTyNalbHUM, TpaH3UTHUN pyX). BpaxoByrouu me O.A.

Jpo3/10B AaB HACTYNHUI BUpa3 AJis1 KOe(ILIEHTY BOJIOr000ITy:
Z-L

2wa (1.5)

K =
o

K, 6 =1+



ne Z — BUINApPOBYBaHHS, L — JIHIAHUNA po3Mip TepUTOPii MO37A0BXK OCHOBHUX
TPAEKTOPIA pyXy MOTOKIB aTMOC(EpHOro MOBITPs, IO MEPEHOCATh BOJIOTY, U —
CepelHd IIBHUJIKICTh iX pyXy, @ — CepeAHiil BMICT BOJOTM Yy TOBITPI Ha
MOYaTKOBIM, HaBITpeHId cTOpoH1 AUIAHKK. HaBenemo mpukiagum OIIHOK,
OTPUMAHUX JJIl OKPEMUX YaCTUH CBITY: €Bpona — 1,42; Azis — 1,62; Adpuka —
1,42; IliBaiyna Amepuka — 1,54; IliBnenna Amepuka — 1,68; Apctpanmis — 1,14.

Hupkynsmii Boa BinOyBatoThes 0e€3 3MiH iX ¢azoBoro crany. Lle BigHOCHO
3aMKHEHI CUCTEMU MEXaHIYHUX PYXiB, Kl BUHUKAIOTH MiJ] JI€I0 TEBHUX CHJI Ta
MOTOKIB eHeprii Ta go0oBoro obepranHs 3emui. B atmocdepi BiaOyBaroThCs
BJIACHI TEPMOT1IPOJAMHAMIYHI MPOLIECH, IO TPUBOJAATH 1O BUHUKHEHHS CHUCTEMU
MexaHIYHuX pyxiB. Ha BiaMiHy BiJ atMocdepu HUPKYISALIi BOJ 3HAYHOIO MIpOIO
MOB’513aH1 3 30BHIIIHIMM MEXaHIYHUMU BIUJIUBAMU. Y MEPIIY Yepry e CTOCYETHCS
3arajnbHOi 1UpKYyJsii Bog CeiToBoro okeany (auB. 1.2.18). HalOuibmn BaromMum
(GakTopoM TYT BHUCTYINA€ MOJI€ MPU3EMHUX BITPiB. [IeBHI YaCTUHU IUPKYJIALIM
MOB’sI3aH1 3 OIYCKaHHSM MPUIIOBEPXHEBUX MIAPIB BHACIIIOK MOPYIICHHS
BEPTUKAIBHOI CTIMKOCTI BOJ. [IpH 11bOMY MOXXYTh YTBOPIOBATUCH HABITH MPUIOHHI
Teyii.

JlnHaMIKy XIMIYHMX PEYOBHH Ta €JIEMEHTIB BIIOOPKAIOTh Yepe3 MOHATTS LIMKJIIB, TOOTO
BITHOCHO 3aMKHEHUX JIaHITFOT 1B MITparlii Ta epeTBOPEHb.

1.1.7. 3minu BoaHHUX 00’€KTIB B 4aci

JIr001 00’ €KTH 3HAXOIATHCS y MOCTIMHINA B3a€MO/IIi, MOCTIMHUX 3MiHAaX. 3MIHAM
BiNoBiae ¢inocodcebka Kareropis “pyx”, AKud € aTpuOyTOoM Martepii mopsna i3
B3a€EMOJI€I0. 3MIHM TiIPOJIOTIYHUX O00’€KTiB OyBarOTh: OJHOHAIMPABICHI
JOBrOTpUBAII, OJHOHAIpaBIEHI KaracTpogiyHi, OJHOHAMNPABIIEHI AHTPONOIEeHHI,
UKITIYH] (MepiouyH1), TUMYACOB1 (€Mi30Ju4H1), YaCTKOBI, 3arajibHi, KUJIbKICHI,
SIKICHI Ta 1HIIII.

I'aponoriuni 00’ €KTH TPOXOAATH MEBHI CTaAll €BOJIIOIT, 110 3MIHIOE 1X OYI0BY,
OCHOBHI XapaKTepUCTUKH, OCOOJIUBOCTI (YyHKI[IOHYBaHHS. PosriasHemo neski
OCHOBHI IIPUKJIAJIA 3MIH BOJTHUX 00’ €KTIB.

[Tpuponni Bogu 3eMili yTBOPIOIOTHCSI BHACIIIOK TaK-3BAaHOTO MIPOIIECY JAeras3arii
MaHTii. PaKTUYHO 11€ CKJIATHUN KOMIUIEKC JOBrOTPUBAIMX MPOIIECIB, KU I
JTOCHIKYETBCS TeoJIoraMH, reoizsukaMu, reoxiMikaMmu. 3apoKeHHS MEePBUHHOI
rizpocepu BigHOCATH 10 uacy Ouibiie 4,0 miapa. pokiB Tomy. llepBuHHI
atMocdepa Ta rimpochepa MaJM 30BCIM IHIIMKA XIMIYHMN CKJIaJ HDK CydacHi.
Hagani BOHM MOCTYNoOBO 3MIHIOBAJIM CBOIO Macy Ta cCKiaj. BBaxkaroTpb, 110
npuonu3zHo 400-500 muH. pokiB TOMY (CepellMHa Majie030l0) Maca riapochepu
ckianana nmoHan 90% Bin cydacHoi. ConboBuii ckiag CBITOBOrO okeaHy (OCHOBHOT
JacTUHU Trigpocdepu) cTalduIi3yBaBcs TMPUONMM3HO |  MIpA. POKIB  TOMY.
Oco0nMBUM THUTAHHSAM € 3MIiHH (PO3BUTOK) OKEaHIYHUX KOTJIOBUH. BoHO
OB’ s13aHE 13 3aTAJIbHUMM TEKTOHIYHUMHM MPOoIecaMu 3eMIIL.

[Ipuponni BoaM NPUKWMAIOTh yYacTh y TaKuX TIJ00AJBHUX TMpoIecax sk
rinepreHes, BUBITPIOBAaHHA, JACHYJallid, YTBOPEHHsS TOBII ocagoBux mopix. L1
MPOIIECH HE MEHII I'PaHai03H1 HDK TeKTOHIYHI. [Ipu 11boMy cami BOJHI 00’ €KTH Ta
iX CUCTEMU 3a3HAIOTh PO3BUTKY Ta 3MiH. CIIiJl TAKOXK 3ayBa’KUTH, IO IX CTAH TICHO



OB’ SI3aHUM 3 KJIIMATOM 1 (pi3uKo-reorpadiyHUMU YMOBaMHU B LiJIoMy. ToMy BOJHI
00’eKkTH HIOM BKJIIOYEHI Yy 3arajbHi €BOJIOLIMHI MPOLECH NPUITOBEPXHEBOT
YaCTHUHH 3eMJIL.

[IpuknagoM BIJHOCHO MEHII JOBTOTPUBAIMX IUKJIIB € JHOJIOBUKOBI MEPIOAH
(ecaTku 1 COTHI TUCAY pOKiB). BoHM MOB’s13aH1 3 PyHKIIOHYBaHHSAM KJIIMaTUYHOT
cucteMu 3emill 1 HOJIUISAIOTHCS Ha JIbOJIOBUKOBI eoXu. BBaxaroTh, 10 MU )KHMBEMO
HAIPHUKIHII YEProBOTO MIXJIHOJOBUKOB’SI OCTAHHBOTO JIbOJOBUKOBOI'O MEPIONY.
HakonuuenHs np01y BinOyBaeThes 3a paxyHok Boa CBiToBoro okeany. Tomy iforo
piBEHb MOX€E MEPIOJUYHO 3HAYHO MOHMKYBATHUCH. [Ipy 1IbOMY OCYIIYIOTHCS 3HAUYHI1
YacTHHM 1IeTIb(Y 1 TYT BiIOYBaIOTHCS MPOLECH XapaKTEPHI ISl CyXOJI0ITY.

PexxuM okeaHy Ta BOJ CyXOJIOJNy TICHO TOB’SI3aHUM 13 3arajJbHUM KJIIMATOM.
3acHoBHMK cy4acHoi kiiMaronorii O.l. BoelikoB XxapakrepuszyBaB pIUKH SIK
MPOAYKT KiiMaTy. [IleBHMM YMHOM B3a€MOINOB’s3aHI HMKJIIYHI 3MIHM BOJHUX
00’€KTIB Ta KJIMary. 3a JaHUMHU CYYaCHHUX JOCHIIDKEHb MEXKa KOPOTKOYACHUX
(6aratopiyHUX) 1 BIKOBHX Ta T'€OJIOTTYHUX HOro 3MiH ckiagae npudiauzHo 20-25
pokiB. Lleit kputepiii MOXHA BITHECTH 1 10 BOAHUX 00’€KTiB. OXONUBIIU OJIUH,
a00 JeKUIbKa TaKuX MepioiB (IUKIIB) MOXXKHA CYIWTH MPO IX OCHOBHI, CTIHKI
XapaKTePUCTUKH.

Becb kOMIUIEKC 3MIH XapaKTepu3ye PO3BUTOK Tipochepu Ta ii CKIAJOBUX.
JlocmiIpKeHHsT 1or0 3aKOHIB € OCHOBHHMM 3aBJaHHSM TiIpOJIOTii.

1.1.8. OCHOBHI riAPoOMOrivYHi NOHATTHA TAa TEPMiHH

KoxHa Hayka KOpPUCTYETHCS TEBHOIO CHUCTEMOIO MOHSATh Ta TEPMIHIB, SKa
BUHHMKAE 1 PO3BUBAETHCS Y BIJMOBIIHOCTI 0 crenudiku mpeaMery Ta 06’ ekty. B
HIll BUIUISIOTHCS eIkl 0a30B1, OCHOBHI ITIOHATTA. BOHU MOB’si3aHI 3 OCHOBHHMH
BJIACTUBOCTSIMU (XapaKTEepUCTHKAaMH) Ta 3aKOHAMU pO3BUTKY 00’ekTiB. Crienudika
reorpagiyHuX 00’ €KTIB MOJIATAE y MOeAHAHHT QI3UYHHUX, XIMIYHUX, O10JIOTTYHHUX Ta
THIINX XapaKTepUCTUK. 3aKOHHU iX PO3BUTKY BHBYEHI Iie HeJocTaTHbO. Kpim Toro,
BiH BIZJOYBa€ThCs, SIK MPAaBWIIO, HA MPOTA31 TpUBaioro yacy. Tomy Ounblia yBara
MpHUiJieHa BUBYECHHIO 3MiH CTaHy 00’ €KTIB B CY4aCHUM MEPIO/I. Ix mominsroTs Ha
OJIHOHAIPABJICH] Ta MepioAnyHi. PO3BUTOK NpOSBIAETHCS YEpe3 PEXKUM TOMY
BUBYCHHSI OCTAHHBOTO € HEOOXITHUM €TaroM B JOCIIKCHHS BOJHMX (Ta 1HIIHX)
0o0’extiB. HaiOubll 3araqbHUM TMOHATTSAM € TIAPOJIOTIYHUM pEeXUM —
3aKOHOMIpHI (MEpIOIMYHI Ta OJHOHANpPABIECHI) 3MIHM T1IPOJOTIYHOTO CTaHy
BOJAHOrO0 00’€KTy. AHAJOTIYHHUM TOHATTSIM B METEOPOJIOrii Ta KIIMATOJOrii €
KIIMaT — pexuM 1norof. [igposoriunmii craH o00’€KTy BHU3HAUYAETHCA SIK
CYKYTNHICTh MOTO XapaKTepUCTUK B JaHUWA MOMEHT yacy. Benuka pi3HOMaHITHICTh
XapaKTepUCTUK MOXK€ OYyTH 3rpyloBaHa HABKOJO MPOBIIHUX IMPOIIECIB Ta SIBUIL.
Tomy BUAUISIIOTH aClIEKTH, a00 CKJIaJIOB1 PEIKUMY:

1) BoAHMI pexuUM — 3MIHM XapaKTEPUCTUK TMOB’SI3aHUX 3 0OAraToBOAHICTIO
00’€KTy, HOT0 BOJHUM OaJlaHCOM;

2) TeIIOBHM, TEMIEPATYpHUN PEXKUM — 3MIHU XapaKTEPUCTHK MOB’S3aHUX 3
TEIJIOBUM Ta pajlaliiiHuM OallaHCaMU, MOTOKaMU €HEPrii, TEMIIEpaTypor0 PI3HUX
YaCTHH 00’ €KTY;



3) NbOJOBUM PEXKHUM — TMOCHIIOBHICTh MPOLECIB PO3BUTKY Ta pyHHYBaHHS
JHOJIOBUX YTBOPEHb HA TIOBEPXHI (Ta BCEpEnH1) BOJHUX 00’ €KTIB, MOEAHYETHCA 3
PO3BUTKOM CHITOBOTO MOKPUBY (HE CIiJ] 3MIITYBaTH 3 MOHATTSIMH JIbOJOBHUKOBOTO
pPEXUMY TEPUTOPIN Ta PEKUMY JILOJOBUKIB);

*  MOXHA pO3rJISAaTH TaKOX JbOJOTEPMIYHMI pexkuMm, abo HaBIiTh
BOJHOJBOJOTEPMIYHUI pEKUM (HANpUKIIAJ MPU PYHHYBAaHHI CHITOBOT'O MOKPUBY,
JOJIOBOTO TOKPHUBY, IMiJITAIOBAHHS MEP3JIUX TPYHTIB);

4) pexxuM nepeMilleHHs HAaHOCIB — 3MIHU YMOB pYHHYBaHHS MOPiJl Ta IPYHTIB,
MOCTYIAHHS HAHOCIB 3 THIIMX 00’ €KTIB, IX TPAHCHIOPTYBAaHHA Ta MEPEBIAKIATaHHS;
y BOJOMMax MOXHa TOBOPUTH MPO PEKUM CeIMMEHTallli (OCiaHHs) HAHOCIB,

5) mopdonoriyauii pexxuM — 3MiHa MOPGOMETPUYHHMX XapaKTEPUCTHK Ta
bopM 00’ €KTIB;
6) TIIPOXIMIYHHUM pPEXKUM — 3MIHM XIMIYHOrO CKJIanay (IOMIIIOK) Ta

TIPOXIMIYHUX MPOIIECIB;

7) TiIpoO10JOrTYHUHN PEKUM — 3MIHU CKJIJy Ta CTaHy BOJHUX €KOCUCTEM;

8) peXuM BUKOPUCTAHHS — CYKYIHICTh NIPOLIECIB BUKOPUCTAHHS BOJHOIO
00’ €eKTy.

KonuBaHHs T1IpOJIOTTYHUX XapaKTEPUCTUK MOXKYTh OyTH: OaratopidHi, CE30HHI
(piuH1), KOPOTKOYACHI (AEKUIbKA THXKHIB, J110) Ta 1000Bi. TOMYy KaXKyTh TaKOXK MPO
BIJIMOB1/IH1 CKJIAJIOB1 T1JIPOJIOTTYHOTO PEXKUMY.

JlocnipkeHHsT TPOBIAHUX, KOHKPETHUX TIAPOJIOTIYHUX TMPOIECIB  TAKOXK
noTpeOyoTh BBEJICHHS IEBHUX MOHATH Ta TepMiHiB. lle Oyae 3pobieHo y
BIIMOBITHUX PO3I1JIaxX MiPyYHHKA.

® yHagaMe HT auJd b H. I c
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JlocsirTHeHHd (yHIaMEHTAJIbHUX HAyK, BHUPaKEHI Yy HaWOUIbII 3arajibHUX
3aKOHOMIPHOCTSIX Ta TEOPETHUUHUX YSIBICHHSX, 3HAXOASATH IMIMPOKE 3aCTOCYBAHHS B
PI3HOMAHITHUX JOCHIDKeHHSAX. JlochimkeHHs mnpupoau 3emii, 1 30KpeMa
rizpocepr, HEMOXJMBI 0e3 3acTOCYBaHHS 3HaHb Mpo (I3UYHI Ta XIMIYHI
BJIACTUBOCTI BOJAM, 3aKOHHU ii CIIOKOIO Ta pyXy. BoHU, 3BHYaifHO, HE BUUEPIYIOTh
BECh CIEKTp (QyHAaMEHTAIbHUX OCHOB, aje JaloThb HEOOXIHI NEPBUHHI YSIBICHHS
JUISL pO3YMIHHS MaTepiany APyroi i 4aCTKOBO TPEThOi YACTUHH MIIPYYHUKA.

VY upoMy po3Aull Takok HE PO3MJISTHYTO 3aCTOCYBaHHS (PyHIaMEHTaJbHUX
3aKOHIB 30€pexKEeHHs, OCKUIbKU 0alaHCOB1 METO/H, 1110 0a3yIOThCs HA HUX, OyyTh
OMKCAH1 Y HACTYITHOMY.

1.2.1. MoJieKyJH Ta HAJAMOJIEKYJSIPHi CTPYKTYPH BOIH

Bona (HpO) ue wnaiinpocrtima crifika crnonyka BoaHto (11,19%) Ta kucHio

(88,81%). MonekynsapHa Bara 3BuuaiiHoi Bomu 18,01629. Ilpu HOpManbHUX
TeMIiepaTypl Ta THUCKY 1 BIJICYTHOCTI KaTali3aTOpiB BOJa 3 €JIEMEHTIB He
yrBoproetbes. [Ipu 300°C peakiis mpoTikae NoBUIbHO, a mpu 550°C — 3 BUOyxOM.
Monekyna Boau TepMiuHO criika. Po3manm ii Ha eneMeHTH nocsrae 3HaA4yHOI
BEJIMYMHM TUIbKH npu Temneparypax 3sepx 2000°C. Ilpu temmnepaTypax NnopsaKy



4000-6000°C TepmiuHa aucoIlliallisi CTa€ MPAKTUYHO MOBHOIO 1 BOJEHb BTpaydae
3IATHICTh 3’ €IHYBaTUCS 3 KHCHEM. TakMM YMHOM B 3eMHHX YMOBax BOJa MOXKE
YTBOPIOBATHUCS B MEXKaxX BEPXHBOI MaHTIi 1, MIrpyIOUYH 0 TIOBEPXHI, 3aJIUIIAETHCS
TEPMIYHO CTIHKOIO pEYOBUHOIO.

CrporieHy MoJiesib MOJIEKYIN BOAM MPEICTABISAIOTh Y BUTTISL PiBHOOEOpeH020
TpUKYTHUKA. J{JI1 BOISHOT Mapu BOHA Ma€ TaKWil BUIIISA. BincTans Mixk aToMaMu

BomHIo ckimagae 0,151 um = 1,51A° (amrctpem) = 1,51 U 10-7 mm. 3rigso 3
KBaHTOBO-XIMIYHUMHU pPO3paxXyHKaMu, B MOJEKyJaX, OJU3bKUX 32 XIMIYHUM
ckaagom 1o Boau (HpS; HpSe; HoTe), BanetHuid Kyt nopiBHIO€ npuommu3Ho 90° 1
BHU3HA4Ya€ HOPMAJbHUNA KOBAJEHTHUM 3B’A30K MDK MPOTOHOM (SIAPOM BOJHIO) 1
AIPOM €JIEMEHTY KHCHEBOI TIpymnu. AJle BOJa HE MIAKOPAETbCS 3arajbHUM
npasunam. i BIacTHBOCTI 0co0MMBI i JOCi He MOBHICTIO BUBYeHi. Taky 3HauHy
pizHHI0 BajeHTHOro kyta (105°-90°) Baxxko moscHUTH. IcHye Teopis
ribpuauzartii, 3rigHo aKoi S Ta P opOiTani aTOMIB KUCHIO Ta BOJHIO, 3MIIITYIOYHCH,
Jal0Th HOBI riOpuaHi opOitani. lle mpuBOAMTH 1O YTBOPEHHS OUIBII MIHUX
KOBAJICHTHHX 3B’SI3KIB 38 PaXyHOK Sp3 Ti6pumu3anii aromMa KucHIO. Bici 40THpHOX
riOpuaHux opoiTaneil posramoBaHi no terpaeapy. Kyt Mk Humu ckiagae 109°.
JIB1 3 HUX IEPEKPUBAIOTHCSI ATOMHUMU OpOITANISIMU BOJIHIO, YTBOPIOIOYH 3 aTOMOM
KHCHIO KOBaJICHTHHM 3B’s130K. Lle myxxe minHi 3B’ s3ku. (Ock yomy ax no XVIII
CTOJIITTSI BOJY BBa)XaJIM MPOCTOK PEUYOBHHOI0). HemonileHi mapu eneKTpOHIB
KHCHIO BIUIMBAIOTh Ha €JIEKTPOHU Yy KOBAJEHTHUX 3B’s3KaxX, BIAMITOBXYIOTH iX 1
CHpPUSIIOTH 3MEHLIEHHIO BajeHTHoro kyta Big 109° no 105°. Haiikpamie BuBueHa
CTPYKTypa MOJIEKYJI IOy Ta BOJsHOI mapu. Haiiripiie — pinkoi BoaH.

Sk OauuMo 3 Mojelield, aTOM KHCHIO B MOJIEKYJl BOJU MPUTATae 10 cede
€JIEKTPOHU 1 CTa€ BII €MHO 3apsAJKEHUM. ATOMH BOJIHIO, BIAJIaI0UYM €JIEKTPOHH,
CTalOTh TO3UTHBHO 3apsKEHUMHU. TOMYy MOJIEKyla BOAM CTa€ EIEKTPUYHUM
aunoneM. Bojga Mae  BenwKy  JIENEKTPUYHY MPOHUKHICTb, IO  CIPUSE
PO3IICTVICHHIO MOJIEKYJ IHIIUX PEUYOBHUH, CTBOPIOE BEIUKY PO3YMHHY 3JaTHICTH
BOJIHM.

3rigHO 10 Cy4YacHUX MOTJISAIB MPU B3a€MOJIT aTOMIB BOJHIO OJHOI MOJIEKYJIU 3
aToMaMMd  KHCHIO  1HIIOT  (CyCiAHBOi) BHHHUKAIOTh  TaK-3BaHI  BOJIHEBI
(mpxmonexymsipHi) 3B’ s3ku (Jx. bepnan, P. daynep, 1933 p.). lle moscHoeThCs
TUM, IO SAPO BOAHIO HE 3a3HA€ BIIIITOBXYBAaHHS BiJ €JIEKTPOHHOI OOOJOHKHU
KHCHIO CYCIIHBOT MOJIEKYJIM, a, HABIAKH, MPUTITA€TbCA HEI0 1 MOXE BCTYIUTHU 3
HEI0 y B3aeMOJi0. ICHye ymMKa, 110 BOJIHEBI 3B’SI3KM YTBOPIOIOTHCS 32 PaxyHOK
JUCTIEPCIMHUX CUJI, KOBAJEHTHOTO 3B’S3KYy Ta €JIEKTPOCTATUYHOI B3aeMoiii. 3a
IHIIMMU TOTJIAIaMU BOHU MalOTh BUKIIIOUHO €JIEKTPOCTAaTUYHY Npupony. BonHesi
3B’SI3KM JIy’K€ MIIHI, NPUOIU3HO Yy JECATh Pa3 MILHIII HIX MDKMOJIEKYJspHA
B3a€EMOJIIE y OUTbIIOCTI piAvH. BOHM NpUBOASATH 10 YTBOPEHHS creuudiuHux
HAJMOJIEKYISIpHUX CTPYKTyp. HasiBHICT, iX y BoAl poOuth ii 0COOIMBOIO 1
CKJIQJHOIO JUIsi BHUBYEHHS pe4yoBMHOIO. bynoBa Ta BIacTUBOCTI BOAM 1€
BUBYAIOThCSA.  HaamonekymnsipHi  CTpyKTypH  TOCTIHHO  CTBOPIOIOTBCA — Ta
pyiiHyroTbes. Lli mpouecw 3anmekarh Big TMEBHUX YMOB. HaiOuiemn cCTiki

CTPYKTYPH JIbOAY.



KoxHa Mosiekyna BoIM BCTYIA€E y YOTHUPU MIKMOJEKYISIPHI 3B’ 3KU. 3 OJHOTO
00Ky 10 aTOMY KHCHIO MPUTATAIOTHCA sIipa aTOMIB BOJIHIO IBOX IHIIUX MOJIEKYJ, a
3 Ipyroro, sijpa aToMiB BOJHIO JaHOT MOJEKYJIH MPUTATAIOTHCSA 1O aTOMIB KUCHIO
me JABOX IHIIMX. TakuM 4YHMHOM KOXHA MOJIEKYJIa B3a€EMOJI€ 3 YOTHpMa
orouyrounMu. CTpyKTypa, 1110 BUHUKAE, HA3UBAETHCS TeTpaeapuuHolo (puc. 1.12).
HanMonekymnsipHi CTpYKTYpH B BOJISIHIN Tapl HE YTBOPIOIOTHCA. Y PIAKiM BOA1 BOHU
pI3HOMaHITHI 1 [uHaMiuHi. HailOunplie BOHM XapaKTepHi JJisi KPUCTAIIYHOI BOJU
— apoay. ICHYIOTH PI3HOBHAM JIBOJY 32 CTPYKTYpO10. XapaKTepHOIO € BIIKpUTA
KpUCTaIIYHA CTPYKTYpa rekcaroHajabHOI CUMETpIi Tak-3BaHoro jsony 1. Bona mae
“IMOpPOKHUHM-KaHaMW’, 1 ii IIUIbHICT, MEHIIa HDK y piakoi Boau. Lle omna 3
aHoMaJlii (PI3UYHUX BIACTUBOCTEH BOAM Yy TOPIBHSAHHI 3 OUIBLIICTIO PEYOBUH.
Haramaemo, mo TBepja, KpucTadiuHa ¢asza 3aBXKIud Mae OUIbIY TYCTUHY HIXK
piaka. AHOMauTii BOAM TOB’s13aH1 caMe 3 1i HaIMOJIEKYJISIPHOIO CTPYKTYPOIO.

30KpeMa 1€ NPUBOJUTH O TOrO, IO HAWOUIbIIa TYCTHHA CIOCTEPIraeThCs
npubauzno npu 3,98°C. [losicHeHHs 1i€1 aHOMAaJIT OJATaE B TOMY, 1110 HA TYCTUHY
BIUTMBAIOTH JIBA MPOTUJIIOUUX MPOIECH. 3 OJHOTO OOKYy “‘yrmakoBKa BOIM MICIS
TaHEHHS  JIbOAY  YIIUIBHIOETbCA 332  pPaxyHOK  pYHHYBaHHA  pUXJIHX
HAJMOJIEKYJISIPHUX CTPYKTYp (IpUUOMYy TIpolLEeC i€ BIAHOCHO TIOCTYMOBO). 3
ApPYroro — TpU MiJBUILIEHHI TeMIepaTypu 30UIbIIYEThCS KIHETHYHA EHEpris
MOJIEKYJI, 110 BIUTMBA€E HA MOTEHI[iIHE 30UIbIIEHHS CEPEIHbOI BIACTaH1 MK HUMHU.
Ileti mpomec peanizyeTbesi (MepeBaXkae) TpU TEPEXOJl uyepe3 TeMmIepaTypy
HaNWOUIBIIOT T'YCTHHH.

Haii0inpii BaXXJIMBUMU aHOMAJTISIMU BJIACTUBOCTEH BOJM BBAXKAIOTh HACTYITHI:

1. 3 KiHETHUYHOI Teopii peHOBMHU BUIUIMBAE, 110 MPHU MIBUILEHH] TeMIIepaTypu
ryCTMHA Tila TOBMHHA 3MeHIryBatucs. Y Boau B iHTepBaii 0°C-3,98°C Bona
30UIBIIY€ETHCA.

2. Ilpu 3amep3aHHi BoJa HE 3MEHIIYe, a 30UIbIIYye CBii 00’ eM (Maibke Ha 10%).
Jlin nnaBae (Mae MIaBYYICTh).

3. Boga xapakTepu3yeThCcsi HAI3BUYANHO BEJIMKOIO MUTOMOIO TEIUIOEMHICTIO.
3B’5130K i 3 TEeMIepaTypor0 HEOJHOPITHUMN, PIZHOHATIPABICHUIA.

Jlin mae npuOAN3HO BABIYI MEHIIY TUTOMY TEIUIOEMHICTh HIK pigka Boja. [ami
npubnau3zHo A0 37°C BoHA 3MEHILIYEThCS, a MOTIM 3HOBY (IIOCTYIOBO) HapOCTaE.
[IpupoaHi BoauM € HAWUOUIBIIUM eHEproHocieM Oiocdepu Ta reorpadivyHoi
00OJIOHKH.

4. [luToma TemIoTa IMJIABJIEHHS Ta MAPOYTBOPEHHS TaKOX HaJ3BUYAITHO BEIUKa
3aBASIKM HEOOXIHOCTI pYyWHYBaHHS BOJHEBUX 3B’sI3KiB. BoHM € mnpuumHOIO
BEJIMKOi BHYTPIIIHBOI (3aXO0BaHOI) €HEprii, sKa BHUIUIAETbCA B OTOUYIOUE
cepeoBUIIEe TP KOHAEHC aIlil abo 3aMep3aHHi.

5. TemniepaTypu 3aMep3aHHs Ta KUIIHHS BOJU HA/JA3BUYAHO BHUCOKI, TIOPIBHSIHO
3 aHAJOTIYHUMHU pedyoBMHaMU. 3 1HImIOro OOKy BOJa 37aTHa 10 3HAYHOTO
nepeoxoyiojkeHHd. Kpim toro, temrepaTypa 3aMep3aHHs IpU 30UTbIICHHI TUCKY
HE MIABUIIYETHCS, a TOHUKYETHCS.

6. Benuka nienekTpuyHa NpoHUKHICTH (81). ¥V iHmUX pedyoBuHax 2-8, 1y
cnupTiB 10 27-35. BHacnigok 1[bOro BeIrKa po3yMHHA Ta TUCCOII0I0YA 31aTHICTD.



7. Ilutoma TemioeMHicTh BoAsHOI mapu Ao Temneparypu 500°C Big’emHa.
ToOGTo mnpu CTUCHEHHI BOHA 3aJUIIAETHCS MPO30POI0, a MPHU PO3PLIKEHHI
KOHJICHCY€EThCS Y Api10HI Kparuii (TyMaH).

8. KoedimienT 3amomnenns cpitmia npu 20°C s XBWIb AOBXHHOIO 580 HM
cTtaHoBUTH n = 1,333 3amicTh po3paxyHKOBOro n =9,

9. KoediieHT mOBEepXHEBOI0 HATATY HAHOUIBIINN y piiuH (KpiM pTyTi). [eski 3
X aHOMaJI| TaKoX OyAyTb PO3TJISIHYTI Jai.

[IpupoaHi BoAM XapaKTepU3YIOThCS MEBHUM PI3HOMAHITTSAM 130TOMHOTO CKIIATY.
Bony 3 naiitepiero (D)y0O) HazuBawTh Baxkkoto. Bony 3 tpurito (790) Ha3uBaOTh

HaJBAXXKOI0. J[eKoiM po3pi3HSAIOTh BOAHEBO Ta KMCHEBO BaxKy Boay. Macy 770

Ha Bcit 3emuni ouiHmooTh y 13-20 kr. 3a J[iTpuxoM BMICT MOJEKYN 3 PI3HUMHU
130TONMAMM Y IPUPOJHUX BOJAX TAKUM:
H0" —99,73%; HI0"~0,20%; H.0" -0,04%;

H'O"H*-0,032%; H'O"H*-0,00006%,;
H'O"H*-0,00001%; H;0'"-0,000003%.

®di3uuHi BnactTuBocTi DO Bipi3HAIOTHCS Bl 3BUYaiiHO1 Boau. Hampukian ais
Heil TemnepaTypa Haitouibmoi ryctunu 11,6°C, remneparypa 3amep3anns 3,8°C.

1.2.2. ArperaTHi cTanu Ta pa3oBi nepexoan BoAH

Boga moxxe 3HaXOAUTHCS y TPbOX arperatHux craHax ((azax) — TBep-IOMY
(imx), pimkomy (BIacHO BoOJa) Ta rasomnojioHoMy (BoiasHa mapa). Bci BoHu
NpEeJCTaBICHI B yMOBax (THUCK, TemIepaTypa Ta iH.) NMPUIOBEPXHEBOI YaCTUHU
3emui. lle mae Benuye3He 3HAYEHHS Ui PO3BUTKY TeorpadiuHMX MNpOLECiB Ta
6iochepu.

3MIHU arperatHoro CTaHy pPedYoOBMHM Ha3MBaloTh (ha3oBUMH nepexonamu. [Ipu
IIbOMY CTPHOKOMOMIOHO 3MIHIOIOTHCS Jeski i1 BiacTuBOCTI. Ilpu 3maificHeHHI
($ha30BUX MEpeXoJiB  BIAOYBAETHCA BHUAUICHHS a00 TIOTJWHAHHS  €HEprii
pedoBuHOl0. Ile ocoOnuBa XapakTepucTuka — TeruioTa nepexony (“3axoBaHa
teriora’”). BoHa Takok mMae BelMUYe3HE 3HAUCHHS JIs1 MIPOLIECIB Y TPUPO/IL.

Icnye mricTh a3oBUX NEPEXOAiB.

1. Jlin — pinka Bona (MiaBjieHHs, TAHEHHS ).

2. Pinka Bozma — mif (KpucTanizallisi, 3aMep3aHHsl, JIbOAOYTBOPEHHS ).

3. Pinka Boja — BojsiHA mapa (KUMIHHS Ta BUMIAPOBYBAHHS).

4. BoasiHa napa — pijka Bojaa (KOHAEHCaIis).

5. JIin — BoJAsiHA napa (BUMapOBYBaHHSA JIbOAY, BO3TOHKA).

6. Boasina nmapa — nin (koHAeHcallist y TBepay ¢asy, cyomimaris).

da3zoBmii cTaH BOAM 3aJCKUTh BiJl TEMIEPATypH, TUCKY Ta iHIIMX (HAKTOPiB.
3aJIeKHICTh BiJ TEMIEPATypH Ta TUCKY HA3MBAIOTh JlarpaMolo CTaHy BOAH, a0o
¢dazoBoro npiarpamoro. [Ipu 3pocTaHHl THUCKY BUIIE aTMOC(EPHOro TemIeparypa

3aMep3aHHs Aello oHmKyeThes. (Hanpuknan: npu 3Hauenusx tucky 108 I7a, mo
npuOJIM3HO BIJMOBIA€ YMOBAaM B OKeaH1 Ha TmOuHi 11 kM, £° 55;;  -12°C).

Temrieparypa 3aMep3aHHsT BOM TIOHMKYETHCS TAKOXK TPY 30UIBIICHH] il MiHEepati3artii
(comonocTi). I1e mokazye rpadik Xeswtanmg — XaHceHa .



3 ¢a3oBoi giarpamMu BUIIHO, 110 PIAKUN CTaH BOJAM ICHYE JIMILIE B OOMEKEHOMY
aiana3zoHl yMOB. SKIO K MOAMBUTUCA Ha TOUYKY 3 ‘“‘HOpMajbHUMU yMoOBaMH (£° =

20°C;p=1,0134 105 I1a), To 6aunmo, 110 BOJIa TOBUHHA 3HAXOAUTHUCS B PIIKOMY
CTaHl. Ajie MU 3HA€EMO, 110 B IIMX YMOBax B MOBITP1 TaAKOXX 3HAXOJIUTHCS BOJSIHA
napa. lle nmoB’s3aHO 3 ICHYBaHHSIM ra30BOTO cepeioBHia (aTMochepu) B siKe
BiIOyBaeThes nudy3is Monekyn Boau. [lpu nupomy napiianbHuil TUCK (YOPYTICTB)
BOJISTHOT Mapy HAJ3BUYANHO MAJIUM.

Taxkum ynHOM (azoBy nmiarpamy (Mexi (az) ciij po3yMITH JIMII K PIBHOBAry
(piBHY IMOBIPHICTB) NPOTUJICKHO HaIpaBiIeHUX (a30BUX MEPeXojiB, IO HE
BUKJIIOYA€ ICHYBaHHS 1HIIKX (a3 (y 3HAYHO MEHIIMX MacuTabax 1 B 3aJI€KHOCTI
BiJl KOHKPETHUX YMOB).

3aBASKM CWIBHHUM MDKMOJEKYJISIPpHMM 3B’Si3KaM, BOJa € OCOOJIUBOIO
(aHOMaNBbHOIO) PEYOBHHOIO. 30KpEeMa, MOPIBHIHO 3 PEUOBMHAMHU, SIKI € CIIOJIYKaMHU
BOJHIO Ta ejeMeHTIB kucHeBoi rpynu (Te — Ttemyp; Se — cenen, S — cipka)
TeMIIepaTypy 3aMEp3aHHs Ta KUIIHHS BOJY aHOMaJIbHO BUCOKI.

BaxxnuBuM sBUIEM, LI0 CHOCTEPITA€ThCS B PI3HUX BOAHUX OO0 €KTaX, €
MEePEeOX0JIOKEHHS BoAu. Lle moHmKeHHs TemnepaTypy HIKYE TOYKU 3aMep3aHHs
npu 30€peKEeHH] PIIKOro arperarHoro ctany. B niificHOCTI 3amep3aHHi — 1€
CKJaJHa CHUCTeMa MpoLeciB, A peani3auii sSKUX NOTpiOHI MEBHI YMOBH.
OCHOBHMMH yMOBaMH € HasIBHICTb TakK-3BaHMX sjep (LIEHTPIB) KpHUCTali3allli Ta
JOCUTh 1HTEHCUBHOI'O BIJIBEJICHHS TeIlia (3a paxyHOK NepeMilryBaHHs, nudys3ii),
AK€ BUAUIAETBCS MpU KpucTaiizauii. Bonu He 3aBxnu go0pe po3BUHYTI, TOMY 1
B1JI0YBAETHCS EPEOXOJIOMKEHHS. 3 TOUKH 30py (Pi3uku 11061 amopdHi TiIa MOKHA
pO3IJIAIAaTH, SIK IEPEOXOJIOMKEH] PIIUHU. AJie BOHU JyKe B’A3Ki (IEBHOIO MIpOIO
CIOJM BIIHOCUTBHCS TaKOX 1 JiA). TakuM YMHOM SBUUIIE NEPEOXOJIOIKECHHS
OB’ sI3aHE TAKOXK 13 B SI3KICTIO.

B piukax mepeoxonomxenns ckiangae Big —0,03°C mo —0,06°C (pinko mo —
0,1°C). Ane B o3epax 1 0COOJUBO y MOPSX BOHO MPOSIBISIETHCS OLIBIIE 1 MOXKE
carati — 1°C. JIy11 MIKpOCKOMIYHUX KpaIeaboK y MOBITp1 (TymMaH, XMapu), BOJIU B
MIKpOKaMnuigpax MepeoXoao/KeHHsT Moxke nocsaratu -30°C. B mabopaTopHux
ymoBax aocsarayto — 70°C.

3HaHHS PO MEPEOXOJIOMKEHHS 3aCTOCOBYIOTh MPU BUBUYEHHI JIbOJOTEPMIYHUX
MPOLIECIB Y TPUPOII.

[Ile OB BaXKJIMBUM JISI IPUPOAN 3€MII1 MPOLIECOM € BUITAPOBYBAaHHS BOJAM. 3
¢13u4HOi (MOJIEKYJISIPHOI) TOYKM 30py BOHO TMOJIATAE y TOMY, IIO PiaKy ¢a3zy
MOKKJIa€ OUIbIIIE MOJICKYJT HDK MOBEPTAEThCA Hazaa. Takuil mpoiiec MOXJIUBUM B
TOMY BHIIaJIKy KOJIM Mapa piIMHUA HE HacU4eHa. 3BOPOTHIN mpoliec (KOHIeHCallis)
BIIOYBAa€ThCS NPU MOBHOMY Hacu4eHHI. [IpyXHICTh (THCK) HACMYEHHS B MEpILY
yepry 3alie)UTh Bl TeMIepaTypu BUIApoByrouoi moBepxHi. Tak mpu 0°C s
BOJM BOHa ckjanae 6,1 M0 (mutibapa — nuB. 1.2.9), a npu 30°C Bxe 42,5 MO.
ToOto mo6 ii mocartu HeoOxigHa HabaraTo OUIbIIA KiTBKICTh (KOHIIEHTpAIlis)
MOJIEKYJT BoAM. TakuM YMHOM OCHOBHUM (PAaKTOpPOM BHUIIAPOBYBAHHS € HEJOCTaya
(mediuuT) MpyKHOCT1 BOASIHOI MapU HAJl BUNIAPOBYIOUOIO noBepxHero. Ha nediut
MPYKHOCT1 (BOJIOTOCTi) BILJIMBAaIOTh, B CBOIO 4YEpPry, IOCUTH Oarato (HaxTopis.
OcCHOBHI 3 HUX — TeMmIeparypa Ta IIBHUJKICTh BiBoJa (MEpEeHOCY) MapH, TOOTO



HIBUAKICTh BITPY Ta IHTEHCHUBHICThH MEpPEMILTyBaHHS MOBITPsA. PO3pI3HAIOTH NesKi
OCHOBHI TUIH BUIIAPOBYBAHHS B MPUPO/Ii: 3 BOJHOT MOBEPXHI, 3 IOBEPXHI IPYHTIB,
3 TMOBEpPXHI CHITY Ta JbONy (BO3TOHKAa), BHUIApPOBYBAHHS pOCIMHAMH —
TpaHcHipaiis. BunapoByBanHs 3 reorpadiqHoi, OpUPOJHUYOT TOUYKH 30py Oyne
PO3IJIIHYTO Y TPETii YaCTUHI MIAPYUHUKA.

1.2.3. I'ycTuHa BOaHM

['ycTHHOIO pe4OBUHU HA3UBAIOTh BITHOIIEHHS! MACH PEUOBUHU J0ii 00’ €MY:

e /)

(1.6)
Hns yuctoi Boau npu 4°C lle eranon ryctunu. [lpm iHmMX Temmneparypax
IyCTUHAa BOAW 3MEHINYeThCA. [Ipu HMKUMX — 3pocTae poJib TETPACAPUUHUX

CTPYKTYp, $Kl, 10 TIE€BHOI MIpH, “pO3PUXIIOITh YNAKOBKY  BoAu. Bonu

nepeBakaioTh y aboai (fforo rycruna ckmamae 0,917 2/cm3). Tomy e omHiero
BOXJIMBOIO aHOMaji€lo (I3MYHMX BJIACTMBOCTEM BOAM € Te, 110 MPHU IJIaBJIEHHI
TBep0i pa3u rycTuHa He najgae (i, TUM O1IbIle, He CTPUOKOMO1I0HO), a HApPOCTaE.
BinbHi Biff KpUCTaII4YHUX 3B’ A3KIB MOJIEKYJIM YaCTKOBO CTBOPIOIOTH OUIBII IIUIbHY
YIIaKOBKY. TakKMM YHHOM JIiJ| IUIaBa€ y piaKid BoAl. 3aBASKA LbOMY IpHU
MOHIKEHH] TeMIepaTyp aTMOc(epHOro MoBITPS BOJONMHU HEepemMep3aloTh HE 10
JHa, @ TUIbKU OIS TMOBEpPXHI. YTBOPIOETHCS JIbOJAOBHUI TMOKPUB, SIKUW, 3aBISKU
MaJiil TeIIONpPOBIIHOCTI, 3aXUIIA€ 1HIIY YACTUHY BOJAOUMHU.

['ycTuHa BoaM 30 UTBIIYETHCSA TaKOXK MPU 30UIBIIEHH] MiHEpai3alii (COJIOHOCTI).
Ile moB’s3aHO 3 TUM, 1110 MUTOMA Bara JIOMIIIOK OUTbIIA HIK BOAM, @ TAKOXK 3 TUM,
0 BOHM 3MEHIIYIOTH BIUIMB PUXJIHUX HAAMOJEKYJISAPHUX CTPYKTyp. CHutbHUMN
BIUIUB TEMIEpaTypy Ta COJIOHOCTI HAa TYCTMHY BOJAM B yMOBaxX HOPMaJbHOTO
aTMOC(EPHOTr0 TUCKY BHUPAXKAIOTh 32 JOMOMOI'OI0 PIBHSHHS CTaHY MOPCHKOi BOJIH.
Horo CIIPOILLCHUM BUTJISA TAKUAMN:

P :pu(liawtn +azS)s (1 ‘7)
ne » — ryctora Boau mpu 0 = (0 ta § = 0, 1© — temneparypa (°C),
S — comnonicth (%0), Ta — mapamerpu. Haramaemo, mo 3a rpadikom XeaaHi-

XaHceHa (nuB. 1.2.2) npu 3MiHAX IUX XapaKTEPUCTUK 3MIHIOETbCS TeMIlepaTypa
HaNWOUIBIIIOT TYCTUHU Ta 3aMep3aHHs.

®i3uyH1 0COOIMBOCTI COJIOHMX BOJ BIUIMBAIOTH HAa XapaKTep PO3BUTKY B HHUX
MPAKTUYHO BCIX TAPOIOTTYHUX MPOIIECIB.

BennunHoto 00epHEHOI0 10 TYCTUHU € TUTOMHM 00’ €M.

(1.8)
[{t0 BeIMYMHY BUKOPUCTOBYIOTh, 30KpeMa, MPU PO3TIISl CTUCKAEMOCTI BOJAM.
OcTaHHIO B KUIbKICHOMY BIAHOILIEHHI BUPAXKalOTh Yepe3 BIAMOBITHUN KOeDIlliEHT

(xoediieHT 00’ €MHOT CTUCKAEMOCTI):

__dvl__ldp
b= ar~ par (1.9)

ne v— 00’eM, P— THCK, P— TYCTHHA. 3HaK MIHYC MOKa3ye, 10 30UIbIICHHIO
TUCKY BIJIMIOBIJIa€ 3MEHILIEHHS 00’ €MY.

Benunuuna, 3BopoTHa A0 Koe(dilieHTY 00’€MHOI CTHCKA€MOCTI, HA3MBAETHCS
MoOyJieM 00’ €MHOI TIPY>KHOCTI:

a=v,= %[mtj/e ; wﬁ/xz]



s (1.10)

K, . ~220K0/ =22-10°klla. . .
IIpn HOpManbHUX yMOBax == Yo " TIpyxHicTh BOAM 30UIBIIYETHCS

IPU MIIBUILIEHH] TEMIEPATypU, TUCKY Ta COJIOHOCTI.

3MiHU T'YCTUHM BOJM, BIANOBIAHO 10 piBHAHHS cTany (1.7), 3anexarsb HE TUIbKH
BiJl TUCKY, ajie 1 BJ TEMIIEpaTypHu Ta COJIOHOCTI. [ XapakTepUCTUKHU BIUTUBY LIUX
(akTopiB BHKOPHUCTOBYIOTh TaKOX BIAMOBIAHI KOEQILIEHTH — COJEHOCHOTO
CTUCHEHHS Ta TEIUIOBOTO po3iupeHHs. HaliOuible BAKOPUCTOBYIOTh OCTAHHIM:

5, = 1dv[ 1 }
v dt' | epao. (111)

Sxuio mig i€ SIKUXoch (aKTOpiB BiAOYBAETbCS CTUCHEHHS, a00 PO3UIMPEHHS
00’eMy BOJIM, TO BOHO CYIPOBOJIKY€EThCS 3MIHAMH TEMIIEpaTypH, 10 MPOIOPIIiiiHI
naHomy koedinieHTy. L1 sBuIIa cocTepiraloTbesi MpU ONMYCKaHHI Ta MiAHIMAHHI
BoAM (Hampukiaa B okeaHi). Haragaemo, mo y ¢i3ulll Taki MpoOUECH HA3UBaIOTh
aniabaTMyHUMHU, TOOTO TAaKMUMM KOJM MPUTOKOM Ta BIAJauelo Terla MO)KHa
3HexTyBaTu (rp. adiabatos — HenpoxiaHuii). B Hux pedoBuHa (00’e€M) 3MiHIOE
CBOIO BHYTPIIIHIO €HEprito abo BHUTpayaroyu ii MPOTH 3OBHILMIHIX CHJI THCKY
(Temmepatypa 3MEHIIYETbCS), a00 OTPUMYIOUM 3a PaxyHOK CTHCKaHHS HHUMH
(TemmepaTypa MiABHUINYEThCS ). BIIIMB Takux 3MiH B OK€aHaX 1 MOPSIX BPaXOBYIOTh
3a JIOMOMOroI0 ajiabaTMYHOrO TIpajlieHTy Temneparypu. Temmneparypa, sKy
Ha0yBae Boja, MpH MigHOMI 3 IMTMOMHHU HA TIOBEPXHIO, HA3UBAETHCS MOTEHIIHHOIO.
(BigmoBimHa TycTMHa — TakoXX TOTeHIIMHA). [lf0 BeMMUMHY MPAKTUYHO
BUKOPUCTOBYIOTh B OKEAaHOJONIYHUX JOCHIDKEHHsAX. Hanpuknan, y Bumagky
MPUOHHOT Tedil Haj HEPIBHOK IOBCPXHCIO peanbHa TeMmeparypa BOAH
3MIHIOETBCS, ale TOTEHIIHA 3aIMIIAeThC OJHAKOBOIO. 1i pO3paxyHOK Ta aHai3
Ja€ MOXKJIMBICTh 1A€HTU(IKYBATH (pO3I13HABATH) BOJY, IO PYXAETHCS MO 3MIHHUX
rIMOMHax (3 BEPTUKAIbHUMU CKIAJ0BUMHU IIBUAKOCTI).

[Iporiecu 3MiH T'YCTHHU BOJHM (B 3JIKHOCTI BiJl M1F0UMX (PaKTOPIB) BAXKIIUBI JIJIsI

(GbopMyBaHHS CTIMKOCTI Ta MEepeMilllyBaHHS MIAPiB MO BEpTUKAIl (HApUKIAJ AUB.
1.2.20).

1.2.4. TenaoBi BadacTuBoCTi BOAM

TemnoBi mponecu B rimpocdepi MalTh BaxinBe 3HadeHHs. lle HeBin eMHa
CKJIaJI0Ba 3arajbHUX T'IPOJIOTTYHUX MPOLECIB, IO caMa BIUIMBAE HA HHUX, a TAKOXK
Ha KJIIMAaT, MPUPOJIHI CUCTEMH, eKocucTeMu. [IpukinagaMu MOXKYTb CIYKUTH: TEUli
B OKE€aHax, MepeMilllyBaHHsS BOJl, PO3BUTOK CHITOBOIO Ta JbOJOBOIO IOKPHUBY,
JbOJIOBUKIB, )KMBJICHHS PIYOK TAJIMMH BOJIaMM Ta iHIIE. TeriIoBl NpOLECH BUBYAE
po3AiI TiApod13UKH — TIAPOTEPMIKA.

JI0o OCHOBHHX TEIJIOBUX BJIACTUBOCTEH BOJM MOXHA BIIHECTH TEIUIOEMKICTH,
TEIUIONPOBIAHICTh, TEIUIOTY (Pa30BUX MEPEXO/IIB Ta 1HIIIL.

TemnoemMkicTh — 1€ KUIBKICTD TEIIA, IKYy HEOOX1IHO HaJlaTh MEBHOMY TLTY JJIs
TOTO, 11100 HarpiTH oro Ha 1°C:

ik (1.12)



ne ¢ — KUTBKICTh TETUIOBOI €Heprii; & — TemmepaTypa (iHTepBaI) Ha SIKy Harpito
TU10. TemIOeMHICTh 3alieXUTh BIJ Macd TUIa Ta PEUYOBUHU 3 SAKOI BOHO
ckianaeTbes. TermoBa eHepris Moxke OyTH OTpUMaHa 3 1HIIUX BUA1B €HEpTii.

J1J1st MOPIBHSIHHA TEIJIOBUX BJIIACTUBOCTEN PI3HUX PEUOBUH BBOJATH MOKA3HUK
MMATOMOT TEIJIOEMHOCTI (Ha OJUHHUITIO MACH):

e ] 013

Boga € eranoHOM MOHTOMOI TEMIOEMHOCTI (Cgpoy = 127 = 4,19

- 103 [/ * epad nipn HarpiBanHi B inTepBani 19,5° - 20,5°C). Ie ayske BUCOKHit

Kan

. ) 1,20 J
ITIOKa3HHK. BI/IH_Iy MUTOMY TCINIOEMHICTh MAlOTh JIMIIC aMlaK ( 2epad) g BOJCHDb

Kaju
) | . .
[ 2epad)  JI7sl TPYHTIB Ta TOPiJ MHUTOMA TEIUIOEMHICTh CKJIaJa€ MPHOIU3HO

Kan

2epad  [lell MOKa3HUK € BaXKJIMBOIO aHOMaJi€l0 (PI3MUHMX BJIACTUBOCTEN BOJIU.
Boani 006’ €kTH — NpUPOAH] aKyMYJISTOPU TEIUIa 1 PEryIsITOPU 3MIH TEMIIEpaTyp.
Bonu cnpuiimMaroTh, MepeTBOPIOIOTh 1 PO3MOBCIOIKYIOTh MEPETBOPEHY COHSYHY
EHEPTito, MOM SIKITYIOTh KiliMaT. OcoOIHMBO 1€ BITHOCUTHCS 10 CBITOBOTO OKEaHY,
AKUN 3HAYHOIO MIPOIO BU3HAYAE KIIIMAT TJIAHETH.

31 30UIbIIEHHSM BMICTY cOJedl y BOAl ii NHUTOMa TEIUJIOEMHICTh ClabKo
3MeHmyeThes. Lle Takoxx BigOyBaeTbcs Tpu  30UIbIIEHHI THUCKY. [lutoma
TEIJIOEMHICTh YHCTOT'O JIbOAY Maii’ke BABIY1 MEHIIIA HIXK Y BOJH, a CBIKOTO CyXOTO
CHIT'Y — y ciM pa3. Haii01ib11a nuToMa TeImIoeMHICTh criocTepiraeThes mpu 3,6°C,
a Haitmenma npubauzno npu 37°C.

SIKIIO TETIOEMHICTh € TTOKa3HUKOM HAKOMUYEHHS TeIula, TO MOKa3HUKOM HOro
nepefadl €  TEeIUIONPOBIAHICTh.  MoOJeKynsipHa  TEIJIONPOBIAHICTh  BOJU
Haj3BUuUaiiHo Mana. ToOTo nel nuUsx nepenavi teria y Bojai HeedekTuBHUM. Llei
IpolLec y 3arajJbHOMY BHUMAJAKY 3aJ€KUTh BIJ PI3HUII TeMmmeparyp Ta BIJ
pedoBUHM Tina. [1s Toro, mob XapakTepus3yBaTH HOro KiIbKICHO 1 MOPIBHIOBATH
JUIS pI3HUX MaTepiaiiB KOPUCTYIOTHCS MOHATTIM Koe(illi€eHTa TErIONPOBIIHOCTI:

2= 0 { Kai .ﬂofc}

At-F-% emc.epad’ me.C

0,2

(1.14)
ne Q — mnepenaHa KUIbKICTh Teria (kaz, /[c); A — dac nepenadi temia (c); F—
IUIOIIA TIEPETHHY, HOPMAIBHOTO IO 3aralbHOTO HAMPAMKY mepeadi Terwia (cm2,

dr (epad.“;)
ew m) . Jlas XIMIYHO YHCTO1

M2); dl — rpajieHT TEMIIEpATyp B PaliOHI NEPETUHY
0,001412—"_~ g6 2 _g6Bm .
BOJIU A cKnamae c.c.2pa me'C U aC . JIms OIBHOTO — JIBOAY

2 ~0,0053xan/cm.c.2pao.
Kpim 115010 3aCTOCOBYIOTH KOC(]IIIEHT TEMIIEPATypPOIPOBITHOCTI:

gt | _xar [ xan e | cw
c-plemeepad\ zepao e’ ] ¢ (1 15)
1€ ¢ — MUTOMA TEIJIOEMHICTh, ¥ — T'yCTHHA.
31 3MEHIIEHHSM TeMIIepaTypu Ta TUCKY 1 30 UTbILIEHHSIM COJIOHOCTI
TEIUIONPOBIIHICTH BOAM MOBUIBHO 3MEHINIYEThCS. Lle Takok cTOCyeThCs CHITY Ta



KOy HpU HOHMKEHHI TeMIIepaTyp. X Mana MoJeKy/IspHa TEMIONPOBiHICTh
3aro0irae nNepeoxoyioKEHHIO I'PYHTIB Ta BHYTPIIIHIX YaCTUH BOAOKWM. binbin
e(eKTUBHUM IIPOLIECOM Tepeiayl TeIia B piaKiil Ta ra3onoaiOHii ¢asi €
TypOyJIeHTHE MepeMIITyBaHHS.

31 3MEHIIEHHSIM TeMIIepaTypu Ta TUCKY 1 30 UTbILIEHHSIM COJIOHOCTI
TETUIONPOBIIHICTH BOAM MOBUIBHO 3MEHINYEThCS. Lle Takok cToCyeThes CHITY Ta
KOy HpH HOHMKEHHI TeMIIEpaTyp. X Maa MoJeKyIspHa TeIIONPOBiAHICT
3aro0irae nNepeoxoyioKEHHIO I'PYHTIB Ta BHYTPIIIHIX YaCTUH BOAOKWM. binbin
e(eKTUBHUM IPOLIECOM TepeIayl Teria B piJikii Ta ra3onoAiOHii ¢asi €
TypOyJIEHTHE NepeMIITyBaHHS.

HazeruaiiHo BaXIIMBOIO JUTs IIPUPOIHHX IPOLIECIB XAPAKTEPUCTHUKORO BOAM € TEIIOTA
tazoBux nepexois. [Tntoma Teriora napoyTBopeHHs (BUIapoByBaHHs) (L) —11e
KUIBKICTB TETIa, 110 HeoOX 1/1Ha 115l IEpETBOPEHHS OJIMHULII MACH PIJKOi BOAU B
napy npu HOpMajJdbHOMY THUCKY 13ajaHiid Temnepatypi. [Ipu Temnepatypi 0°C

Kan LDic

L, =597 —25.10° . .
e e, SIKIIO BpaxOBYBATH 3aJIEXKHICTh B1Jl TEMIIEPATYPH, TO:

L. :2,5.106—2,44031“[””’0}

Ke

(1.16)

IIpu koHaeHcamii Taka > KUIBKICTh TeIUIa BHAUIIEThCA. Teruiora
MapOyTBOPCHHS BUTPAYAETHCS HA JBA BUIU POOOTH:
1)  poborta, 1110 BUKOHYETHCS MPU PyHHYBaHHI MDKMOJIEKYJSIPHUX (BOIHEBUX) 3B’SI3KIB B
CepeluHI TAaHOTO 00’ €My BOIM 1 IPOXOKEHHI TUTIBKM TIOBEPXHEBOTO HATATY — BHYTPIIIIHSI
(3axoBaHa) TeruioTa napoyropeHHst (L1);
2)  poOota moB’s3aHa 31 30UIBIIEHHAM 00’ €My BOIHU, TOOTO MIPOTH CHUIT
30BHILIHBOTO TUCKY (L)).

Lun=L+L, (1.17)
Ix cmiBBigHOMmIEeHHs nipu 10°C Take: L1 = 95%; Ly = 5%.

79954 _ 333,100 A%

[TuToMa TeruoTa IUIaBJIEHHS JbOJY CKJIAJA€e 2 e . CTUIBKM X TeIia
BUJIUISIETHCS NP 3aMep3aHHi (KpucTaizailii) BOJIu.
[TuToma TemnoTa BO3rOHKH

L.=Lu+L. (1.18)
Jlist BU3HaYEHHS 3arajbHOI KUTBKOCTI Teruia (eHeprii) mo 0epe yyacTh y pa3zoBux
nepexoaax BOAM BUKOPUCTOBYIOTh HACTYITHI (POPMYIIH:

Qe =Qu =mb [car Joc) (1 10)
0., =0, =mL,, (1.20)
0., =0, =mll, +L,) (1.21)

i€ m — Maca BOAM (J1b0Jy), II0 MPUIMAE y4acThb y IMIPOLECI.
[Ipu BIACYTHOCTI TEIUIOBOI perysiii rinzpocdepu 6iochepa He Moria 6 ICHYBaTH.

1.2.5. B’aA3KicTh, NOBEPXHEBUH HATATI Ta 3MOYyBaHHA

Cunu MDKMOJIEKYJISIPHOT B3a€EMOIi BIUIMBAIOTh Ha (POPMYBaHHS ClieUU(IUHUX
BJIaCTUBOCTEH pinuH. Lle B’A3KiCTh, MOBEPXHEBUN HATST, 3MOUYBAHHS Ta IHIIII.

B’s3kicTiO  piiMHM HA3MBAlOTh ii BJIACTHBICT UYWHHUTH OIIp TMEBHUM
nedopmaitisiM. Po3pi3HAIOTE 00°’€MHY Ta TaHTeHIHY B’s3kicTb. O0’eMHa — 11€



peakiiss Ha poO3TAryroul 3ycuuid. BoHa mposBIsiETbCS, HaNpuUKIaL, MOpU
PO3MOBCIOJIKEHHI 3BYKOBMX XBWJIb. [HIIA ii Ha3Ba (acmekr) — po3puBaroua
Harpyra abo Harpyra Ha pO3pHB.

Tanreniiina B’A3KICTh XapakKTepu3ye oOmip 3pymywuuMm 3ycwuisaMm. Lle
OCHOBHUM BHJ B’SI3KOCTI, 10 BUKOPUCTOBYETHCSA B TiJipojuHaMilll. BoHa Takox
Ha3MBAa€ThCcs BHYTpimHIM TepTsaM. [.Heioton y 1686 pomi, posriasgatouu
NPSMOJIIHIMHUN — TapajleIbHOCTPYMEHEBUM pyX pIIMHH, BCTAaHOBUB 3aKOH
MO3JJ0BXHBOIO BHYTPIIIHBOI'O TEPTS, BUCIOBUBIIM HOro sk rimoresy. “Omip, 1m0
BUHUKA€E BIJ] HEJOCTAa4yl KOB3aHHA MK YAaCTMHKaAMHU PIAWMHU, NPU IHIIUX PIBHUX
yMOBaX, NPUITYCKAETbCS MPOMOPUIMHUM IIBUJKOCTI, 3 SIKOK YACTHUHKHU PIIUHU

BITXWJISTFOTHCSI OJTHA BT OJTHOT . 3AITUC 3aKOHY TaKHiA:
du

T=pu-5%,
" dn

(1.22)

ne T — cuiia onopy, # — NUHAMIYHUNA KOE(IIIEHT B’ SI3KOCTI, SIKUH 3aJIEKUTH BiJl
du
dn

poly piavHM Ta ii TemrepaTypu, S — IUIOIIA JOTUKY IIapiB, l— MOIynb
BITHOCHOT HIBUJKOCTI IO HOPMaJIi IO 3arajibHOrO HAMpsIMKY pyXy MOTOKY PLAMHU
(moxigHa abo TpaJieHT MBUAKOCTI 0 HOpMaJIi 7). SIKIIO CHly ONOpy BIAHOCATH 10
OJIMHULII TUIOINII, TO 1i HA3UBAIOTh JIOTUYHOIO HANPYrOI0 1 BOHA Ma€ PO3MIPHICTH
THUCKY.

[IpakTHuHi JOCHIMKEHHS [bOro 3akoHy Oymu mposeaeHi M.IL. Ilerposum. Ix
pesynbratu onyoiikoBaHi y 1883 pori B po6oTi “I'inponnnamiuna Teopist 3Ma3Ku’”.
Came BiH BBIB MOHATTS BIIHOCHOTO PYXY LIAPIB PIAMHU Ta MOBEPXHI X JOTHUKY.
Crint 3ayBayXuTH, 1110 A1 PIIMH, Ha BIIMIHY BT ra3iB, KOSPIIIEHT B’SI3KOCTI 3 T1BUILICHHSIM
TeMIlepaTypH, sIK — MPABUII0, HE 30UIBIIYETHCS, a 3MEHIITY€eThbcs. OmuHUII HOro

oo H e e

2 2 2

BUMIPIOBAHHS w "l e HaBeZieMO 3HaYEeHHS [IbOT0 KOe(DIiIlieHTy 1st
pizHuX peuoBuH (y Ila * c¢): pinka Boga — 0,0010; 6enzon 0,00065; macio

kacTpose 0,972. IcHyioTh Takox ominku ast mpoay: 1011 — 1014 174 « ¢.
3aCTOCOBYIOTh TaKOX KIHEMAaTUYHUNA KOEPIIIEHT B’ I3KOCT1:

V:E[ﬁ.ﬁzl}
plmc m ¢ (123)
MonekynsipHa B’S3KICTh BOJM JOCHUTh Majia, TOOTO BOja II€ JIOCUTH pyXoMma

2
M

(V:I,OI-IO'” npu t’ :20“CJ

c

piauHa. B’s3kicTh 3 ogHOrO OOKY CHpHUS€E TEpTIO Ta
BTpaTaM MEXaHIYHOI €Heprii, a 3 JIpyroro — IMepeaae MEXaHIuHy €HEpriio BiJ
OJIHOT YaCTUHHU MOTOKY J10 1HIIO1, (POPMYIOUH TUM CAMHUM HOTO MIBUJKICHE TIOJIE.

Skimo pyx pIIMHM CTa€  JIOCTaTHbO IHTCHCUBHUM  (LIBHJAKHAM), TO
napajieibHOCTPYMEHEBICTh 3HUKA€ 1 BHUHHMKae€ HabaraTto OLUIbII I1HTEHCHBHE
nepeMilllyBaHHs HDK MoJsieKylisipHa nudy3is. BoHO Ha3uBaeTbes TypOYJIEHTHUM,
CTBOpIOE HabaraTto OUIbIlIE BHYTPIIIHE TEPTH, M0 MEPEBUIIYE MOJEKYISPHE B
JECSATKU 1 COTHI THCSY pas3.

Oco0nuBi Qi3UuHI SIBUIIA BUHUKAIOTh HA MeXaxX PIAKUX TUl. Mexy piluHU Ta
ra3y Ha3uWBalOTh BUIBHOIO MOBepxHEI. CHIM MDKMOJIEKYJISIPHOT B3a€MOJIT
PO3MOAUICHI TYT HepIBHOMIpHO. BoHM 3HaYHO OUIBIINI BCEpeaWHI PIIUHM 1 MEHIIII



Mi MOJIEKyJaMH PiIMHAMM Ta rasy. IX po3Nojil MOKHA BifoOpasuTU Tak (puc.
1.19):

binsg moBepxHi iX piBHOAIOYA HAIpaBieHa BCEpeAUHY piauHU. Tomy st Toro,
mo0 mepeBecTH MOJIEKYJNy 3 BHYTPIIIHIX IIapiB JO0 TOBEPXHI, HEO0O0-XiHO
BUKOHAaTH poOOTy mpoTH AaHoi cuiu. KoxxHa Mosekyna Ouisi MOBEpXHI BOJIOJIIE
JI0JTaTKOBOIO MOTEHLIHHOIO0 €HEPri€l0 (TUCKY) MOPIBHSIHO 3 MOJIEKYJIaMU BCEpeAnH1
PIAUHU.

BHacniqok HaMaraHHs TNPUIIOBEPXHEBUX MOJIEKYJ 3MICTUTHUCS BCEpEIUHY
piAMHM BOHa TpuiiMae Taky ¢opMmy, IpU SKi BUIbHA MOBEpPXHsS HaillMeHIIa 3
MOXJIMBUX. Pa3soM 3 THUM yTBOPIOEThCA YIIUIbHEHA IPUNOBEPXHEBa ILTIBKA. li
TOBIIMHA TOB’s3aHa 3 PaJlycoM MDKMOJIEKYJSIpHOI B3aemoii piauHu. [ns Bonu

BiH cKIagae npubmmsHo 5 ¢ 100 cm. Jlns 36inblueHHs mouli BiTbHOT MOBEpXHi
HEOOX1THO BUKOHYBATH POOOTY MO “BUTATYBAHHIO MOJIEKYJI 13 CEpPEIMHU PiIUHU.
Sxio 1151 poboTa NPUBOIUTH 10 30UIBIICHHS MOBEPXHI HA OJUHHUINIO 1 BAKOHYETHCS

0e3 3MIHHU TCMIICPATYPHU TO BOHA HA3UBAECTHCA ITIOBCPXHCBUM HATATOM.

i[epe. _oun. [ _i}
AS

o= 5 ; —=
(&%) (&%) M M

(1.24)
ne ¢© — KoedIillieHT MOBEPXHEBOTO HATATY, A — poOOTa, AS — BeIMYMHA HA SIKY
30UIBIINIIACK TIOMNIA BiNbHOT oBepXHi. [y Bomu @ =7010 % qpy 10 = OOC.

Jlnst Toro, mo0 BUKOHATH POOOTYy Tpeba iSTH 3 TEBHOIO CHIOK — TMPOTH CHII
TMIOBEPXHEBOT0 HATATY. Lle MOXKHA pO3IIISHYTH HA MPHUKIIAIL:

3MiHa TUIONIl TOBEPXHI Oy/e CKIagaTH 2 (1Ba MPOTUIICKHI OOKH TUTIBKH).
[IpupiBHIOEMO pOOOTH:

F-b=0-AS=20 (b (1.25)

3BiICH MAEMO:
F

20 (1.26)

TakuMm 4YMHOM MOBEPXHEBUI HATAT TAKOX MPOMOPIINHUN CUJIl, SIKYy HEOOX1THO
MPUKIACTH JO0 MPSMOJIHINHOI MIISTHKKA BUIbHOI MOBEPXHI OJWHUYHOI JOBXHUHH,
mo6 wmana wmicie piBHoBara piguHu. Cwin TOBEPXHEBOTO HATATY [IIOTh IO
JOTHUYHMX JI0 TOBEPXHI 1 HOPMAJIBHO 10 ii MEX (CTATaIOTh TOBEPXHIO).

KoedirieHT moBepXHEBOro HATATY 3aJI€KUTh HE TIIBKH BiJ PIAWHH, ajie 1 Bij
PEUYOBHHU 3 KOO BOHA KOHTaKTye. [loBepXHEBUI HATAT MPOSABISIETHCA HE TUIBKU
Ha MeXI1 3 ra3oM. BiH Takox 3aJIeKUTh Bl TeMIepaTypu Ta iHmuX ¢akropis. Cuna
MOBEPXHEBOTO0 HATATY B NPUPOII TMPOSBISETHCSA, HANPUKIAL, MPH MaaiHHI
JIOIIOBHX Kparmehb 1 yapax ix o0 IpyHT.

Skio piirHa KOHTAKTY€E 3 TBEPAUM TUIOM, TO TOBOPSTH MPO SBUINA 3MOYYBaHHS
ab0 He3MouyBaHHS. BoHa HAa3MBa€THCA 3MOUYIOUOIO, SIKIIO CUJIM B3a€EMOJIT MIXK Ti
MOJIEKYJIaM1 MEHII1 HIXK B3a€EMOIisl 3 MOJIEKYJIaMH TBEPJAOTo Tia. BHaCIiIoK 1iux
ABUIL B 00JIACTSX JOTUKY BMHUKAIOTh KPUBOJIHIIHI BUIBHI MOBEpXHi ((haKTUUHO
KOHTaKTYIOTh TBEpJE€ TUI0, piauHa Ta ra3). Ha Hux nie meBHa 3arajibHa cuja
MMOBEPXHEBOI'O HATATY.

Sk 6aunmMo, BOHA 3aBXKIM HaIpaBjeHa BCEPEAUHY OMYKIOCTi. MOKHa MoKa3aTH,
10 MPU IILOMY CTBOPIOETHCS JOJAATKOBUM THUCK:

Ap:zj

R (1.27)



ae % — JIOAaTKOBUH THCK, R — pajiyc 3aokpyriieHHsa. Hampsmok nii cwim
J0JTaTKOBOT'O TUCKY 3aJIEKUTh BiJl 3MOUYBaHHS a00 HE3MOUYBaHHS.

Y  npiOHUX TMOPOXKHMHAX 3a0KPYTJEHHS BUIBHOI MOBEPXHI  MOXKYTh
3’€JIHYBaTHCS, YTBOPIOIOUN TaK-3BaHUI MEHICK (Tp. meniskos — MicsuHuil cepi).
SIKI10 11 MOPOXHUHU BUJIOBXKEHI SIK TPYOKH, TO X Ha3WBaIOTh KaNUIIPHUMH, 200
BoslocsiHUMHM (J1aT. capillaris — Bonocsinuii). Cuiau MOBEPXHEBOTO HATATY TEIep
OynyTh Ha3uBaTucid MeHiCckoBUMHU. [Ipu 3MouyBaHHI a00 HE3MOYYBAHHI BOHH
OynyTh IiATH B pi3HI O0kM. Boma 3mMouye Kanuisipy IpyHTIB Ta MOPiJ, a TaKOXK
pociuH. ToMy B IpUPOA1 TOCUTH PO3MOBCIOKCHE 1 BAXKJIMBE KAIUIPHE MITHATTS,
10 JIi€ TIPOTU CUJIM TSKIHHS. SAKIIO OOWIBI CUIIM BITHECTH 10 OJMHMII TUIONTI
NEPETUHY KaIIsgpa, TO MOXEMO 3aMUCaTH:

peh=22
.
5

3BIIKH:

_ 20

Per, (1.28)
VY BUMaAKy 3aBUCIIOT KaMUIIPHOT BOJIOTH
pgh=AP = AP, — AP, = 20 72£:25[L,lJ
S hoh (1.29)
BigmosigHo:
0 :LU[LLJ
PENT 1) (1 30)

1.2.6. Aesaki ¢i3u4Hi BJACTHUBOCTI CHIry Ta JbOAY

CHIr € HalOUIBII PO3MOBCIOKEHUM BHUJIOM TBEpPAUX aTMoc(hepHHX oOmaiiB.
CHIroBui MOKpUB B3UMKY MOXE JAOCATAaTH CYOTPONIYHUX MUPOT. CHOKMHKUA — I1€
IJIOCKI KpucTanukd Jboay. Cepell HHUX TMepeBa)kaloTh TIeKcaroHajibHI, Ta
mecTunpomeneBl ¢opmu. IcHye MbKHaponHa kiacudikaiis ¢GopMH TBEPAHUX
omaniB B3araii. L1 ¢opmu 3amexarte Bil yMOB aTMochepH, B SKHUX BOHHU
YTBOPIOIOTHCSA. PO3MipH OKpeMHUX CHIKMHOK, IO MAJal0Th Y MOBITP1, 3MIHIOETHCS
BiJl YaCTUH MUIIMETpa 10 1cM. Y CHIrOBOMY MOKPUBI KPUCTAIMKU CHI)KUHOK JTYyXKe
HIBUKO JIAMAIOTHCS 1 YIIUTbHIOIOTHCS.

CHiroBuii TMOKPUB MPAKTUYHO 3aBXKAM Mae Mmapyeary OynoBy. Tyt
BIIOYBalOThCA CKJIAJHI TiApodi3uuHi npoiiecu. Po3pi3HAIOTH Cyxuil Ta MOKpuid
CHIT (BMIIIy€e PiAKy Boay). JIroOuil CHIrOBHI MOKPUB MOCTYINOBO 3MIHIOETHCS —
po3BuBa€ThCs. [IpUIHATO PO3PI3HATH TPU OCHOBHUX TPYNU THUMIB CHITOBOTO
MOKPUBY:

1. CBikuii Ta cyxuit (monomuit) cHir. ['yctmHa cyxoro ckiamgae 10-
20 xr/m3.

2.  Yminshenuit. ['yeruaa — 200-600 kr/m3.

3. Crapuit. ['ycruna 300-700 kr/m3.

Crapuii CHII XapakTEepU3Ye€ThCs THM, IO (opMa KPUCTAJIUKIB IOBHICTIO
3MiHeHa. BoHu mepeTBopuiivcs Ha HEBENMKI 3epHa — QipH. piOHO3EepHUCTHI
GbipH XapakTepu3yeTbCs po3MIpaMu 4acToOK 10 IMM, cepelHbO3epHUCTHH 1-2 MM,



KpYNHO3epHUCTHH 2-5 MM. B meBHMX yMOBax yTBOPIOETBHCS CHIT-TUIMBYH, IO
CKJIala€ThCsl 3 MacH INUIbHUX, HEPO3TANYKEHUX KPHUCTAJIB JIbOAY 3 PI3KUMU
IPaHsIMH 1 JOBKHHOIO 110 15 MM.

Ha moBepxHi CHIr'y MOXYTh yTBOpIOBaTHCS yIIUIbHEHI Kipku. CoHsSYHA Kipka
Ma€e TOBUIMHY JAEKUIbKa MUIIMETPIB 1 YTBOPIOETHCS 3a PaxyHOK OIUIaBICHHS
KPUCTAIIB BJAEHb, MiJl MAI€I0 MPSAMOrO0 COHSYHOIO MPOMIHHS, 1 HACTYIHOTO
3aMmep3aHHs BHOYl. Hact — mae TOBHIMHY 70 3 CM 1 YTBOPIOETHCS 3a PaXyHOK
YIIUIbHEHHS MOBEPXHEBUX IIAPIB MiJ AI€I0 BITPY (YACTKOBO Pa30M 3 COHIIEM).

B mexax nbOJOBUKIB 3MIHU CHITY HE 3aBEPIIYIOTbCA yTBOpeHHsM (ipHy. Bin

JaIT 3Mep3aeThCs 1 YTBOPIOE 3ePHUCTHIA ((ipHOBHIT) il 3 I'yCTHHOIO 10 850 Kr/M3.
Bin mae Oumii Konip 3a paxyHOK BKJIIOYEHHS yacTok moBitps. Lled mig Takox

MOXe yuinbHIoBaTHCA, 10 910 kr/m3. TTOBIiTps BHTHCKAa€ThCS i KONIp CTae
OnakuTHUM. lle Tak-3BaHU TJIETYEPHUM JIiJI, 3 AKOTO CKJIQJA€ThCS OCHOBHA Maca
(tino) nwomoBuka. llet tepmin mae Himenwpke (Gletscher — nbpOIOBUK) Ta
naTuHcbKe (glaciees — i) moxokeHHs. Ha Benukux riubuHax y Jb0JOBHUKAX 32

PaxyHOK BEIHKOIO THCKY TYCTHHA IIbOJIy MOXKE JocsAraTd 925 Kr/m3, 1o
MEePEeBUILYE 1eH MOKA3HUK JJISl YUCTOTO JIbOJY B HOPMAIBHUX YMOBAX.

VY TOBWIaX CHIrOBOrO MOKPUBY Ta JbOJIOBUKIB BIIOYBAalOTbCS TaKi OCHOBHI
riipodi3uydHI MPOLECH: PEKpUCTAIZALI, PEXKENALIA, KOHXKENIis, HAKOMUYEHHS
Ta Mirpaiis pigkoi ¢asmu.

Pexpucranizaiiisi siByisse co60r0 (Qi3MUHUN TPOIIEC, MPU STKOMY aTOMHU MOJICKYI
NepecTpuOyIOTh 3 KPUCTAIIYHOT IPATKU OJJHOTO KPUCTAy Ha I1HIY, L0 3yMOBIIOE
MOCTYIOBE 3pOCTaHHS KPUCTANIB (CHKHMHOK).

Pexensmiss (MOBTOpHE 3amep3aHHs) MOJSATa€e y IUJIAaBICHHI Ta MOBTOPHOMY
3aMep3aHHl KpHUCTaliB JboAy (cHIry, (ipHy), 0 BinOyBaeTbCA IiJl BIUIMBOM
MUTOMOI'O TUCKY BCEPEAMHI CHITY Ta JIbOy. Pexensiis cHIry BigOyBaeTbCs JUIIIE
IpU TeMIEepaTypax 10 HE BUMAaraloTh BEJIMKOTO MUTOMOTO TUCKY, ToOTO 61151 0°C.
JlolaTKOBUI THCK MOKE€ CTBOPIOBATHUCS BUCOTOIO CHIFOBOTO TMOKPHBY, Ha KyTax
CHIXKMHOK, 200 npH iX nmajiHHi. YacTUHKU PiIKOI BOAM IPHU LbOMY 3aMep3ai0Th Ha
HIINX KpUcTaax.

Komxensiis — NOBTOpHE 3aMep3aHHs Tajloi BOJM Ha MOBEPXHI JIbOAY, abo
¢ipHy.

JlolaTKOBO Ha 3MIHY KPHUCTaNIB MOXYTh BIUIMBAaTH BO3TOHKa Ta CyOJiMallis.
Bonu cnpusitoTh 3aranpsHoMy mnpoliecy (ipHizalii Ta yTBOPEHHS JbOIY.

CHIroBuii TOKpPUB ABIISE COOOI0 PHUXIYy Macy, SKa XapaKTepU3YyeThCA
MOPUCTICTIO. 3 UMM TIOB’si3aHI BOAHO-(I3UYHI BIACTUBOCTI CHITY. Jlo HuX
BITHOCSITh: BOJOMPOHUKIIICTh, BOJIOTICTb Ta BOJOYTPUMYIOUY 3IATHICTH (Ii[
BOJIOIO TYT PO3YMIiIOTh pifKy (azy). Llumu xapakTtepucTUKaMHu CHITOBHI MOKPUB
noaiOHui 0 rpyHTIB. B peanbHux ymoBax ioro ctpykrypa (0ymoBa) Mmoxe OyTu
JOCUTh CKJIaJHA. Y HBOMY MOXYTh HIBUJKO BigOyBaTHcs nepeOynoBu, (a3osi
MEePEeXO0/H, 10 YCKIIAJHIOE BU3HAUEHHS BOJAHO-(DI3UUHUX XapaKTEePUCTHK.

BaxxnuBUMHU Tako € TEIJIOBI Ta MEXaHIYHI BJIACTUBOCTI CHITY Ta Jb0oAy. BoHH
BIJIIFPAIOTh BHUpPIMIANBHY poJib y OaraTbOX MNpUpPOIHUX Tmpouecax. [luroma
TEIJIOEMHICTh Ta TEIUIONPOBIIHICTh CHITY Ta JIbOAY Ha0araTo MEHIIl HIK y PLAKOT



Boau. Bouu € TtemnoizonstopamMu. Jlo MeXaHIYHMX BIJIACTUBOCTEH BITHOCSTH
MIIHICTh 1O BIJHONIICHHIO JO PI3HUX THUMNIB Jedopmaliii, CUId 34YerseHHS,
Koe(DillieHTH BHYTPIIIHBOIO TEpTH, B’S3KICTb, IIACTUYHICTh, TBEPIICTb,
Koe(illleHTH CTUCKaHHS Ta 1HWI. B’skominactudHi nedopmarii € NPUYUHOIO
TaKOro sIBUIIA SIK Tedisl JIb0JJ0OBUKIB. BoHa Bi10yBa€eThCs Mijl BIUTMBOM MOCTIHHUX 1
JIOCTaTHIX HaBaHTa)XEHb BiA BiacHOI Baru. [IOBHICTIO I TpolleCH 1€ HE
nociipkeri. Kpim mapyBaToi Tedii TyT Ma€e Miclle pO3KOJIIOBaHHS Ta KOB3aHHS.
Bceepenuni n1p010BUX Mac TaKOX ICHYIOTh MPOILIAPKU PIAKOI BOAU AYXKE Mol
TOBIIMHU (MOJeKynH). BoHu, ik 3Ma3ka, COpUSIOTh KOB3aHHIO.

Oco0nuBOI0 BIACTUBICTIO JIbOAY € axares3is. Lle mpouec npumep3aHHs 10
MOBEPXHI TBEPJOro Tijia (3 1HIIOTO MaTepiany), IO 3aJeKUTh BiJ HOro Qpi3MuHUX
BJIACTUBOCTEH, IIOPCTKOCTI Ta TEMIIEPATypHU MOBEPXHI.

1.2.7. YmMoBU nepeOyBaHHS BOJAM B IPYHTAX Ta MOPoOAax

Cran Ta BIAcTHBOCTI BOAM B MEKaX IPYHTIB Ta MOPIA 3aleKUTh BiJ IX
XapakTepucTuk. ToMy i MiI3eMHUX BOJI MPUHHATO pO3TIsAaTH (PI3UUHI Ta BOJHI
BJIACTUBOCTI MPCHKUX MOP1J, a TAKOXK BUAU BOJIU B HUX.

OcHOBHUMHU (I3UMYHUMH BJIACTUBOCTAMHU ((aKTOpamMu cepeoBHINA) TOpIJ €
IpaHyJIOMETPUYHUM (MEXaHIYHUM) CKJIaJ, TYCTHUHA, HopucticTh. [lin ckiamom
pPO3yMIIOTh MPOLIEHTHUM BMICT 4YacTOK ((pakiii) pizHOro jiamerpa mo Maci.
['ycTHHA BIIACHO MOPOMAM 3aNeXKHUTh TiTbKM Bif 1i MiHepasnoriunoro ckmamy ().
BiHOCHOIO I'yCTHHOO Ha3UBaIOTh I'YCTHHY IPUPOJHOTO 3pa3Ka MOPOAH, Pa3oM 3

BOJIOIO Ta MOBITpsiM. JIJis1 puXJIuX Mopia BoHA 3MiHIOEThCS Bin 1,3 no 2,4 r/cm3.
BinHOCHOIO TyCTHMHOIO CyXOi TOpPOJM HA3WBAIOTh TYCTHUHY BHUCYIIEHOTO
MIPUPOJTHOTO 3pa3Ka.

m..,
S (1.31)

HasiBHICTh pI3HOMAHITHUX MOPOXHUH B MOPOJAX HA3UBAIOTh CKBAXHICTIO.
HasiBHICTh KamuJIIpHUX TOPOKHUH Ha3MBalOTh mopucTicTio. Ile ocHoBHa
XapaKTepUCTHKa, 1110 BIUIMBAE HA BMICT Ta pyX MiA3eMHUX BoA. JliameTp kanuispinB
npyd 1bOMY MeHIIMHA HiX | MM, a mupuHa TpimuH MeHma 0,25 mm. i
XapaKTepU3ylTh pi3HUMH KoedimieHTamMu. OCHOBHMM € Koe(]illieHT 3arajibHOi

MOPUCTOCTI:
v

n:7-100% (132)
ne "— cymapHuii 00’eMm mop, V— 3aranbHuil 00’eM mopoau. Skiio
BUKOPUCTOBYBATH JaH1 NP0 TYCTUHY MOPOJIU, TO 3aIUIIEMO:
Pen _ Men . Men _V -V,
DA (1.33)
Ie P — I'yCTHMHA CYXOi IIOpOAU, ¥ — I'yCTHHA BJIACHO MOpPOAH, " — Maca

nopojnu, ¥ — 3araibHui 00’ eM mopoan, '~ — 3aranbHuit 00’ em mop. Temep

MO>KEMO 3HAUTHU HOpI/ICTiCTBI

n:%-100%:(17pw/pn)-100%

(1.34)



Boga npucyTHS B ripchKHX MOPOJax B PI3HOMY CTaHI1 1 3HAXOJUTHCSA 3 HUMHU Y
TICHIM B3aeMOJii. 3a CTyHmEHEM PYXOMOCTI, XapaKTepOM 3B’S3Ky 3 IMOPOJOI0 Ta
BIUIMBOM Ha 1i BIACTUBOCT1 BUJLISIOTH I’ ITh OCHOBHMX KaTeropii (BUIB) BOAU:

1) 3B’s13aHa Boja,

a) XIMI4HO 3B’s3aHa,

0) izuunO 3B’s13aHa;

2) Boja, 3B’ A3aHa KaNUIIPHUMU CUIIAMU;

3) BUIbHA BOJA;

4) xpucTaniyHa Boaa (JIi);

5) BojsiHA mapa.

XimiyHO 3B’si3aHa Boja 3a B.[. BepHaiackkuM moniiseThcsi HA KOHCTUTYIIINHY,
KpUCTali3aliiiHy Ta 1meoiitHy. [lepmia 3 HUX XIMIYHO 3B’Si3aHAa 3 PEUYOBUHOIO
MiHepaity. Jpyra nuuie npuiiMae y4acTb y mo0y10B1 KpUCTa-TIYHUX IPATOK. TpeTs
(baKkTUYHO € PI3HOBUAOM JPYroi, ajge BIAPIZHIETHCS MaJIOI0 MILHICTIO 3B S3KIB 3
MiHEpaJIoM.

®di3UyHO 3B’s13aHA BOJIa YTPUMYETHCS Ha MOBEpXHI MiHepaiB. [lepmmii ii Tun
—  MIIHO3B s13aHa,  ajcopOiiiiHa,  rirpockomiyHa. BoHa  yTpuMyeThes
MOJICKYJIIPHUMHU Ta €JIEKTPUYHUMHU CUJIaMU 3YIIUICHHS, MOXKe OyTH BHJILICHA
TUIBKM IIJISXOM BHUIAPOBYBAHHS 1 MPHUCYTHS TOJIOBHUM YHHOM Y TJIMHUCTHX
nopoaax. [lap rirpockomniyHoi BOJau MpU HEMOBHIN MrpoOCKOIMIYHOCTI ckiaaae 1-3
MOJIEKYJIM, a MPU MaKCUMalbHiN rirpockomniyHocTi 10-20 monexyn. Hpyruii tumn
¢13M4HO 3B’s3aHOI BOJM — pPHUXJIO3B’si3aHA, IUIIBKOBAa. BoHa yTBOpIOE ILTIBKY
3BepX MaKCHUMAaJIbHOi TrPOCKOIIYHOCTI, MOXKE PyXaTHCS BiJ] YacCTOK 3 OLIBIIOIO
TOBIIMHOIO TUTIBKM 0 MeHmoi. OCHOBHI CWiM, L0 Ha Hei [III0Th —
MDKMOJIEKYJISIpHI B3aeMo/11i. BoHM nepeBUIYIOTh TPUCKOPEHHS BUIBHOTO MaiHHS
y 70 000 pa3. Tomy HanpsMOK pyxy Moxke OyTu Oyab-skuid. [lepeMimenns ii Moxe
B1I0YBaTHUCS TaKOX IIJISXOM BUIIAPOBYBAaHHS Ta KOHJIEHCAllli (IEPEHOCY BOJIOTH).

VY¢i 3B’ s13aH1 BOAM MPAKTAYHO HE IPUHAMAIOTh Y4acTh B aKTUBHOMY KOJ1000131 BojIu. JIuiiie
YacTHHA TUTIBKOBOI BOJIM MOYKE OYTH 3aCBOEHA POCITMHAMHU.

Kanunsippa Boma yTBOPIOETBCS TICAS TIOBHOIO HACHUYEHHS TIPCHKUX TOPiA
G13MYHO 3B’S3aHOIO, 3AMOBHIOE TOPUM Ta TOHKI TpiIMHU. B 3anexxHocTi BiA
CTYII€HS 3allOBHEHHS MOp Ta 3B’A3KY 3 IPYHTOBMMHU BOJAaMHU BOHA MOAUISIETHCS Ha
KaluIIpHO-CTUKOBY, KaNUISIPHO-MIABINIEHY, KaNUISIPHO-NIAHATY Ta KamIspHO-
po3’enHaHy. biblia iX yacTUHA Tpa€e BaXJIMBY POJIb Y )KUBJICHHI IPYHTOBUX BOJ| Ta
pociuH. 3a paxyHOK BHUMApOBYBaHHs Ta (iIbTpalllii BOHA pyXaeTbCs, MpuiiMae
y4acTh y K0J1000131 Boau. OCHOBHI CHJIH, IO HA HET A1I0Th — MEHICKOBI.

BinpHa (rpaBitaifiiina) Bojga — 1€ KpaIUIMHHOpPIAKAa BOJA, IO 3alOBHIOE
TPIIIMHU Ta KPYIHI TOPH.

[i pyx BimOyBaeThcs mij Mi€l0 CUIM TAXKIHHA Ta IPANi€cHTy HAIOPY, YACTKOBO
KanuapHux cui. [lig yac pyxXy BOoHA MOK€ MEXaHIYHO pyWHYBaTu (PO3MHUBATH)
MOpOJly, BUHOCUTH Ta TMEpeBIAKIanaTH ApiOHI yacTku. [lepeBaxkae Haja 1HIIMMU
BUJAMU BOJM TUIBKM Yy KPyHHO(PPaKIIMHUX BIIKIaAax (KPYMHUH ITICOK, TpPaBii,
TJICYHHUK) Ta Y TPIIMHYBATUX TTOPOJIAX.

Boga y tBepnomy ctani (J1i1) 3yCTpi4aeThbCsl y BUIJIS1 KPUCTAJiB, MPOIIAPKIB,
niH3. OcTaHHI MOXKYTb JOCSTATH MOTY>KHOCTI y NECATKH MeTpiB. Po3pi3HstoTh: 1)



MMOXOBAaHUHK JIiJI HAA3€MHOr0 TMOXOKEHHS, 2) BHKONMHHUM JiF ITA3EMHOTO
MOXO/XKEHHS Ta 3) JIbOJA0B1 BKJIFOUEHHS, 110 BXOASATH 10 CKJIAy FPChKUX MOPII.

Bopsina mapa 3amoBHIOE pa3oM 3 MOBITPSIM BUIbHI B1J BOAM YaACTHHHU TOPOKHHH.
Bukonye ponb nepemiinryBada Bojiord. [lepeMileHHst 3aieXuTh BiJl MPY>KHOCTI,
TOOTO BiJ 3arajbHOi BOJOTOCTI Ta TemmnepaTypu. B nesakux Bumaakax (BiIHOCHO
CyXl TepuTOpii) KOHAEHcAllisl BOJAHOI mapu 3 arMochepu B MexKax BIIHOCHO
OXOJIOJP)KEHUX IPYHTIB, OCOOJIMBO BHOYI, Ma€ IMEBHE 3HAYECHHS JI MOMOBHEHHS
3arnacy Mmij3eMHUX BO/I.

Boani BnacTMBOCTI IPYHTIB Ta TMOp1J BU3HAYAIOTHCH iX  (PI3UMUHUMHU
BJIACTUBOCTSIMU Ta HasiBHICTIO BOJOTU. OCHOBHI 3 HUX: BOJIOTICTh, BOJIOTOEMHICTD,
BOJIOBi/Jlaya, KamUIAPHICTh Ta BOJOMNPOHUKHICTh. KoXHa 3 HHMX MoOxe OyTu
OMKCAaHA PI3HUMHU KUIBKICHUMHM TOKa3HUKaMu, TOOTO II€ BIIHOCHO CKJaJHI,
KOMIUJIEKCHI TApOodi3uYHI XapaKTePUCTUKH.

Bonoricte — e QaktuyHuil BMICT BOAM y Topoal (Ha BIAMIHY BiA
BOJIOTOEMHOCTI — $IK MOXJIMBOCTI, TOTeHIiany). Po3pi3Hsai0Th MacoBy Ta
00’ €MHY BOJIOTICTb.

W o= 100% = en 100%
m(ﬂ m(ﬂ

(1.35)
ne . — macoBa BoOJIOTiCTh, ™ — Maca BOJH, " — Maca CyXoi HOpoaH, "—
2 b 2
Maca Bciei mopou (pa3oM 3 BOJIOIO).
V
W =—=.100%
v (1,36)
Jle ".— o00’eMHa BOJIOTICTH IPYHTY abo mopomu, '-— o00’em BOomM, V—
3arajibHui 00’ €M.
po Mo
SAkwo Bpaxysartuy, 110, Per TO:
W, =L P jogy, = M Pen100% = W, P,
m,, m., :p, P, (1.37)
BooricTe TakoX XapaKTepu3yrTh KOSQilliEeHTOM HaCUYCHHS TIOPOJIN:
w. V
K, =—%=_x
no (1.38)
SIkmo Bogu Hema, To X.=0 (gx 1 ") . SKIO Boja 3alOBHIOE BCI MOPH, TO
K, =1,.=V,)
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BoioroeMHicTIO Ha3MBalOTh BIACTUBICTH MOPIJ BMIIIYBAaTHU Ta YTPUMYBATH
MEBHY KUIbKICTh BOAM. BIANOBIAHO 10 pi3HUX BUAIB Ta YMOB YTPUMYBaHHS BOJU
PO3PI3HAIOTH IIEBHI BUIH BOJIOr0eMHOCTI. IIOBHOIO BOJIOTOEMHICTIO Ha3uBatoTh )
— CYMapHHUH BMICT y MOPOJI BCiX BUAIB BOJAW IPHU MOBHOMY 3alIOBHEHHI HEIO
nmopoBoro mnpoctopy. OcoOJMBUM TOKa3HUKOM € BOJIOBi/IJlaua — BJIACTHUBICTh
BOJIOHACHYEHOT TOpo 11 (200 IPyHTY) BiAAaBaTH BOY IUISIXOM BUTBHOTO CTIKAHHS.

V
ST (1.40)
a1e * — muroma BogoBigmaua, '--— 00’€eM BOOHM, [0 BUILHO CTEKIA,
v — 00’eM MOPOJIH.
Pi3HuII0 TOBHOT BOJIOTOEMHOCTI Ta BOJIOTOCT1 HA3UBAIOTh A€(PIIIUTOM BOJIOTH:
d,=W,-W, (1.40)
ae 4 — nedinur Boory, . — MoBHaA BOJOTOEMHICTD, » — MacoBa BOJIOTICTb.



Bo1onpoHUKHICTIO MOpPiJ HA3WBAIOTh iX BIACTHUBICTh MPOIYCKATH 4epe3 cebe
BOJAY IPHU HAABHOCTI MepenaaiB THCKY. BoHa 3anmexuTh Bl rpaHyJIOMETPUYHOTO
CKJIaJy Ta XapakTepy HOpHUCTOCTI IpyHTYy abo mopoau. 3a CTyINEeHEeM
BOJIOTIPOHMKHOCTI 1X MOJUISIOTH HA TPU TPYNU: BOJONPOHUKHI (Tal€UYHUK, IPaABIH,
KPYIHUH TICOK), CJIa00BOJONPOHUKHI (ApIOHUN Ta TJIMHUCTUNA MICOK, CYMICOK,
Jiec), MPaKTUYHO BOJOHENPOHMKHI TOOTO BOJOTPUBH (KpUCTaJiyHI mopoau 0Oe3
TPIIMH, OUTBIIICTh TJIMH). [ THHU MalOTh 1y’Ke BEIMKY MOPUCTICTh, aje Il IOpU Ha
CTUIbKM APiOHI, 10 BOJAA MO HUX MPAKTUYHO HE MOXKE PyXaTUCH.

[Tig KanuIspHICTIO MOPOJIU PO3YMIIOTh BJIACTUBICTH BMIILYyBaTH (YTPUMYBATH),
abo mpomycKaTH KamuigpHy BOAYy. BUIUISIOTH MIBUIKICTE PyXy Ta BHCOTY
KanuispHoro migHATTA. OCTaHHA 3aJ€XUTh Bl BEIMYUHH MOpP, CKIaAy MOPOJIH,
TemriepaTypu Ta IHIUX ¢akrtopiB. [loHmkeHHs TeMmiepaTypu Ta 30UIbLIEHHS
MiHepai3alii TpUBOAATH 0 30UIbLIEHHS B’S3KOCTI Ta MOBEPXHEBOTO HATSTY.
Bi/NOBiTHO — BHMCOTa KAIiIAPHOTO MiAHATTA 30iIblIyeThcs. MoOro BenMumMHa
3MIHIOETHCS BiJl HYJIs (TasibKa, rpaBiit) 70 12 M (Jeski BUAU TIIUH).

1.2.8. MexaHiKka piiMHHU i JOCJII>KEHHSI IPUPOJHUX BOJ

BukopucrtaHHs BOAHMX pecypciB i TEXHIYHUX Ta TOCHOJAPCHKHUX IMOTPed
novayiocs y riamboky napHuHy (auB. 1.1.1). Toal npoBoAMINCE SIK TIAPOTEXHIYHI
Tak 1 CyIHOOYIIBHI Ta I1HIII poOOTH. AJile TOBUHHI Oyau TNPONUTH BIKU Ta
TUCSYOJITTSA, IO TOTO K NOYaIu 3’ ABIATUCS MepLIl CIPOOU AaTH KIJIbKICHY OI[IHKY
SBUIL, PO3BUHYTH MEBH1 TeOpeTUyH1 norysaau. OHOI0 3 MepUInX HAyKOBHX Ipallb,
o 30eperiacst 10 HaIIUX JHIB € Tpans Apximena npo miaBadHs tin (250 p. mo
H.e.). [{ikaBo, 1110 BOHa HE BTpaTUiia CBOr0 3HAUYECHHS (K 1 6arato HIIMX HAYKOBUX
JOCSITHEHb JTaBHIX rpekiB). Tpoxu nizHime Kte3ubiii BUHANUIIOB MOKEKHUN HAcoC,
BOASHUN TOAMHHUK Ta 1HII mpuctpoi. ['epony OnexkcaHApiiicbKOMY HalekKHUTh
onuc cudoHy, BOJASHOIO OpPraHy, aBTOMAary JUIsl BIANMYCKY pLAMHU Ta iH. J{aBH1
PUMIISTHU BXKE 3BEpTaIM yBary Ha 3ajJeXHICTh MK IUIOIICIO KHUBOTO MEPETHHY Ta
MOXUJIOM BOJHOTO MOTOKY, Ha OMip PyXy B TpyOaX, Ha HEPO3PUBHICTH PYyXYy
piaunan. [poiinuu me Biku 1 gume y XVII cTomiTTi ckianucs n0ocTaTHI yMOBU
JUIsl CTBOPEHHS MEXaHIKM piguHu. B meil wac Oynm 3aknaneHi ii TeopeTUyHi
OCHOBH, B ocHOBHOMY mnpaisimu [[.bepruymni (1700-1782), JI.E#nepa (1707-1783)
ta JK.JI’Anambepa (1717-1783). Benukuii BHECOK B Liel NepioJ 3pOOMIN TaKOXK
K.Jlarpanmx (1736-1813) Ta I1.JIarutac (1749-1827).

[Topsan 3 uum y @paniiii noctynoso ¢popMyBaiach 0co0JMBa MIKOJIAa — LIKOJA
BUCHUX-IH)KEHEPIB, fKI cTanu ¢GOpMyBaTH MEXaHIKYy pPIAMHH SK TEXHIUHY
(npuxnagHy) Hayky. Iii manu HasBy “rigpasiika”. SICKpaBUMHU TpeiCTaBHUKAMU
miei mkonu Oynu Ilito (1695-1771), Ille3i (1718-1798), bopma (1733-1799),
Hiobya (1734-1809). TexHiyHuN HamnpsMOK MEXaHIKA PIAWHU PO3BUBABCS 1 B
HmMX Kpainax. Hanpuknax B Iramii mpod. Bentypi (1746-1822) mocnimxyBas
BUTIKaHHS BOJAM 3 OTBOpPIB Ta HACaAKIB pi3HOI (QOpMHU, OMUCAB CTUCKAHHS
TPaH3UTHOTO CcTpyMeHsi Ta i1H. Himeubkuil Buenwii-imxenep Bonbrman (1757-
1837) omy6uikyBaB mpaifio “Teopis Ta 3aCTOCYBaHHS T'APOMEXAHIYHUX KpUiI~, 1€



PO3MVISIHYB TPWIaAW IS BUMIPIOBAHHSA IIBUAKOCTI Teuli — TiApoMexaHIuHi
MJIMHKH.

JlocnimkeHHs: B 00J1acTl MEXaHIKM PIAMHU MOCTYMOBO (hOPMYyBaIM OCHOBY IS
pO3yMiHHS (I3MYHHUX MPOILIECIB, IO BiIOYBAIOTHCS y MPUPOJIHUX BOJAHUX 00’ €KTaX.
[epmri cipoO6u BUKOPUCTAHHS TaKUX MIAXOIB BinHOCUTBC 10 XIX cTomiTTs. Ase
JIICHO MIMPOKE 3aCTOCYBaHHS PO3MOYAIOCH Ha MEXKI Ta MOYaTKy XX CTOJITTS.

Pi3HULIS MK TEOPETUYHOIO Ta TEXHIYHOIO T1APOMEXaHIKO0 30eperiach 10
HaIlIMX JHIB (X04a iICHY€ TaKOXK TeHJICHIIIS 1X 30JMKEHHs 1 TOE€THAHHS METO/I1B).
L5 pi3HUILIS MO3HAYMIIACH 1 HA AOCTKEHHIX MPUPOAHUX BoJ. Tak pyx Boau y
plUKax OMUCYIOTh NMEPEBAXKHO 3aC00aMU T1IpaBIIiKH, a TeUii B OKeaHaX MePEeBaKHO
— TEOPETUYHOI T'ipoMexaHiku. TouHilIe, OKeaH OMUCYIOTh 3a I0MOMOTOI0
3aKOHIB TJIPOTEPMOIMHAMIKH. BOHU 3aCTOCOBYIOTHCA 1 11 aTMoc(epH, 1 1S
BCl€T TaK-3BaHO1 KJIIIMATUYHOT CUCTEMHU 3eMJli (IUB. YaCTUHY 3 MIAPYYHUKA).
IcHy0Th TakoX cripoOU PO3BUBATH TEOPIIO PYCIOBUX MOTOKIB METOJAMHU
TEOPETUYHOT IJIpOMeXaHiKu. MoJ10/1010, IIBUIKO IPOrPECYIOUOIO0 Traly33i0 HayKu
€ reo(i3M4YHa TAPOANHAMIKA, KA PO3TIISAa€ TEPMOJAUHAMIUHI 3aKOHU PYXY B
piauHax (razax), 1mo o0epTarThcs (HapUKiIaa pa3oM 3 mianetamu). Tyt
BUKOPUCTOBYIOTh TaK0OK 3HAHHS MarHITOT1APOAUMHAMIKY, (DI3UKHU IJIa3MH,
HEJIIHINHOT MEXaHIKHU Ta 1H. XapaKTepHUMH O3HAKaMH CY4aCHHUX JOCIIKEHb € BCE
OuIbIIE 3aCTOCYBaHHS JOCSITHEHb TEOPii IMOBIPHOCTEN 1 MaTeMaTUYHOT
CTaTHCTHKH, a TAKOK MATEMATUYHOTO MOJICJIIOBaHHS, YHCIOBUX METO/IIB,
iHpopmaTuku. Bee 1ie n1ae 3Mory riubiie NpoHUKaTH B CYTHICTh IPOLIECIB
PO3BUTKY BOAHUX 00’ €KTIB 3eMili, 3arajibHUX T'1JIPOJIOTTYHUX 3aKOHOMIPHOCTEM.
Tomy, ipu BUBYEHHI I1pOJIOTii, HEMOXKIJIMBO OOIHTH yBaroo JaesiKi NepBUHHI,
0a30B1 ySIBJICHHS PO MEXaHIKy IPUPOJAHUX BOJI.

1.2.9. OcHOBH CTATHKHU NPUPOAHHUX BOJ

[Nppocratka po3riisiiae 3aKOHM PIAMH, IO 3HAXOASTHCS Yy CTaHl CIOKOIO.
OCHOBHOIO BIIMIHHICTIO PIIUH € pyXoMicTh (““TeKydicTh’). BOHH HE CTBOPIOIOTH
BITYYTHOT'O ONOpY 3MiHaMm (HopM Ipu NOCTIHHOMY 00’ eMi. Ajie pu 3MiHax 00’ eMy
BOHU IPOSIBIISIIOTH NMPY>KHICTh. Taki CUIKM MPYKHOCTI B PiJIMHI (Ta rasi) Ha3UBaIOTh
CWJIAMH THCKY. BUIBIIICTH PIAMH Iy>Xe Majio 3MIHIOIOTh 00’ €M MpH iX CTHCKaHHI.
ToMy iX yMOBHO paxyloTh ‘“HecTUCKaeMuMu’ . Ha BiMIHY Bl OJIHOHAIIPaBIEHOTO
OMOpy TBEpPAUX T, omip (MPYXKHICTh, CUJIM TUCKY) PIAMH PO3MOBCIOJIKYETHCS B
pi3Hi 60ku. Lle moB’s3aHO 3 iX pyxomicTio. st Toro, mo6 piauHa 3HaXoauIach y
CTaHl CIIOKOIO, PIBHOBAaru, MpU B3a€MOJli 3 TBEpAUMHU TUIaMH, HEOOXIAHO 11100
CWJIM TUCKY JISJIM CTPOTO HOPMAJbHO J10 iX moBepxHi. Lle crocyerbest moBepXOHb
mo601 koHbIrypanii. CuiiM THCKY TaKoK PO3IMOAUIEHI 10 MOBEPXHAX, a HE AIIOTh
Ha SIKICh OKpPEM1 TOUKH, UM JUITHKU. TOMYy pe3yJbTyI0di CHIIM 3aJI€KaTh HE TUTbKU
BiJl CTyINEHs CTUCKAHHS, ajie 1 BiJ TuIomll moBepxHi. Jyig Toro, mo0 BUKIIOYUTH
OCTaHHIH (pakTOp BBOJAATH MOHSATTS TUCKY.

TuckoM Ha naHiil AUISTHIT TOBEPXH1 Ha3WBAIOTh BIIHOIICHHS 3arajibHOi CUJIN
THCKY, 110 Ji€ Ha AaHY IUISHKY, 10 IO JIUISHKH.



F
s (1.41)

BbyBaroTh BunajKku, o CUIM TUCKY PO3IOAUICHI 110 TOBEPXHI HepiBHOMIpHO. Lle
3HAYMTh, 110 3MIHIOETHCS TUCK (puc. 1.27).

Tuck MOXHa BUMIPIOBATH, SKIIO PEECTPYBATH MAII0 CHUJI THUCKY Ha BIJHOCHO
HeBenuki moBepxHi. Tak npitote 6apomerpu. Ilpyu nbomMy BUSIBIIEHO, 11O THCK HE
3aJIeKUTh Bl PO3TAIlyBaHHS TaKUX MOBEPXOHb. TOOTO BIH 3aJ€XHUTh TUIBKU BIJ
CTYIIEHS CTUCKaHHS PiAMHHU (Ta3y) Y JaHOMY MICII.

3a OIUHULITUCKY IPUHHSATO:

P=

1. Cucrema CI : [1a (mackainp) =
2. B meteopoutorii : 1 6ap = 105 Ila = 1000 mO6ap.

—~9,81-10"IT;
3. Texniuna atmMocepa (at.) = ’

4. ®i3uuna atmocdepa (atm.) = 10,1325 « 104 la.
3HaI0uM TUCK MOXHA PO3PaXOBYBATH CUJIU TUCKY. {7151 MI0OCKOT MOBEpXHI:
F=p-S (1.42)

JUist 1HIIMX TOBEPXOHBb (HEIJIOCKMX) iX pPO30MBAIOTh HA €JIEMEHTapH! IUIOCKI
JUISTHKY, @ BIJMOBIIHI CHJIM TUCKY J0JIal0Th SIK BEKTOPH.
Haii6inpi BaXJIMBUM JJIs1 T1APOJIOTi BUTIAJIKOM € piBHOBAra BOIH, 1110
3HAXOJUTHCS MiJ] BIULTMBOM aTMOC(EPHOTO TUCKY Ta CHIIM TSHKIHHS 3eMJII.
Posrasinemo 1ie Ha npukiagi (puc. 1.28). st ofMHKUIN Macu BOJU 3aITUCYIOTh TaKe
CITIBBIHOIIICHHS:

dp = pgdz (1.43)
[Ticns iHTErpyBaHHS:
p=pgzte (1.44)
Ha BinbHIi noBepxHi z = (); ¢ = p() — 30BHILLIHINA TUCK. TaKUM YHHOM:
P=Dp,+pgz=p,+p,, (1_45)
ne  P.— HaIJUIIKOBUHM, a0o0 TiapocTtaThuuHuil THCK. lle#t Bupa3 Ha3uBarOTh

OCHOBHUM PIBHSHHSAM (3aKOHOM) TIIPOCTATUYHOTO THUCKY. 3OBHINIHIM THCK i€
OJHAKOBO B 1001 Touri BoaM. Lle aBumie BigoMe, Sk 3aKkoH Ilackais: 30BHIIIHIN
THUCK, 1110 Ji€ Ha BUIbHY MOBEPXHIO PIAUHU Y CTaH1 CIIOKOIO B 3aMKHEH1H OCY/IUHI,
MepeIae€ThCs BCIM YaCcTKaM PiAMHU 3 OJJHAKOBOIO CUJIOIO (0€3 3MiH).

BpiBHOBaXkeHa piliHA XapaKTEPU3YETHCS MEBHOIO MOTEHIIIIHOIO €HEPTiETO.
BoHa 3a1eXuTh HE TUTBKH BiJl MOJOKEHHS 3a1aHOTO 00’ €My HaJl ITOIIMHOIO
NopiBHAHHSA (Z]) ane 1 BiJ HAUTUIIIKOBOTO TUCKY - (OCKUIBKH BiH MOXE

BUKOHATH pOOOTY IO MiTHATTIO PIIMHU HA BUCOTY " — BIJICTaHb JI0 BUTBHOT
noBepxHi). TakuM YuHOM:
E, =mgz +mgh (1 _46)
SIKmo 11 BIIHECTH 10 OJTUHMII Baru, TO:
E,=Z+h (1.47)
ne E— nuroMa moTeHIliiiHa eHeprif. s Oyab-sSKUX IHIIUX TOYOK E =Z:+h
2
TOOTO:
E! =const (1 48)



Ockinpku P¢"=F. MOXEMO TaKOXK 3aIIUCATH:

P P
E =Z+—c=7 -2

Pg v, (1.49)

e ¥ — IHUTOMAa Bara.

TakuM yMHOM 3arajibHa MUTOMA MOTEHIIIHA €Hepris CKIAJAEThCS 3 MUTOMOL
MOTEHIIMHOT €HePrii MOJ0KEHHS 1 MUTOMOI MOTEHIIIIHOT eHeprii TAPOCTaTUYHOTO
THUCKY.

3 riIpOCTaTUYHUM THCKOM IOB’s13aH1 TAKOXK apXiMeaoBa cuia (MIaBydiCTh TiM).
Ha HwkHIO moBepxHIO JI000ro Tula Ji€ OuIblIa 3arajibHa Cuja THCKY HDK Ha
BepxHio. ToMy iX pe3ynbTyioua HampaBiieHa BBepX. (Y BOJHHUX MOTOKax, IO
MalOTh HaXWJ TOBEPXHI, BOHA Jl€ BiJ IIapiB 3 OUIBIIMM THUCKOM [0 INIapiB 3
MEHIIUM, TOOTO mpunoBepxHeBux). Posrisnemo npukian. Cuiau TUCKy Ha Ol4HI
rpaHi BpiBHOBaxkeHi. Ha BepxHIO IpaHb mie cuma 7=,¢S | pa mipkmro b =rsi+H)S Iy
PIBHULIS CKIIAJIAE:

P=P,— P, = pghS+ pgHS — pghS = pgHS (150)

Ile € Bara Boau (piauHMU), 110 BUTHUCHYTA (3aMmiHeHa) 00’emoM nmaHoro Tina. Lle
3aKOH ApxiMmeaa: TUI0, IO 3aHYpPEHE B PIAUHY BTpaya€e y CBOill Ba3l CTUIBKH,
CKUIBKM Ba)XUTh BUTHCHYTa HUM piauHa. Ti10, M0 Ma€ MEHIIY YCepeaHEHY
I'YCTUHY HDK BOJIa, TUIABAE.

3aKOHU T1IPOCTATUKN BUKOPUCTOBYIOTh Y JOCTIKEHHSIX CTIHKOCTI PUPOTHUX
BOJI Y BOJIOWMAaX, MJIaBYyYOCTi JTHOIOBUX YTBOPEHB Ta B IHITUX MUTAHHSIX.

1.2.10. 3arajbHi NOHATTH TA BU3HAYEHHS TiAPOAMHAMIKH

Npponunamika BuBYae pyx piaud (rp. dynamikos — Takuif, mo Mae
BIJTHOIICHHS 10 CUJIM, CUJIOBUH).

SIKu1o po3risiiatoTh 0COOIUBOCTI PyXy 0€3 BUSCHEHHS MOTOo MPpUYMH (CHII, LIO0
III0Th), TO TOBOPATH MPO KIHEMATHKYy pPiAvH, abo piakoro Tina (rp. kinema —
pyx).

["onoBHUMU 3a1a4aMU T1APOJIMHAMIKY € 3HAXOKEHHS MIBUAKOCTEH Teuii
(BUTpAT BOAM) Ta TUCKY, K1 BUHUKAIOTh B PIMHI, 1110 PYXa€ThCS, a TAKOK
BHU3HA4YCHHS (OPM BUIBHOI TOBEPXHI.

B TtexniuHil rigpoauHamini (TiApaBiili) SK MPaBHIO AOCHIKYIOTh THUCK Ta
HIBUAKICTH HE B OKPEMHX TOYKax TMpPOCTOPY, a OCEepeJHEHI, CyMapHi

XapaKTEPUCTUKHU.
Sx mpaBWiIO PIIUHY TPU IBOMY VYSBIAIOTH (IIPEACTABISAIOTH) sI OJHOPIIHE,
CyLIUTbHE, HENEpPEepBHE CepeoBUIlle — KOHTHHYYyM (Bil JaT. continuum —

HernepepBHe, cyliibHe). Cuid, 1o AlIOTh HAa PIAMHY NOAUIAIOTH HA JIB1 TPYIH:
BHYTpIIIHI Ta 30BHINIHI. BHYTpIIHIMM Ha3MBAaIOTh CHJIM B3a€EMOJII MIXK
MarepiaIbHUMU TOYKaMU (YaCTUHAMH, €JIEMEHTApHUMU 00’€MaMH) PIIUHHU.
Hanpuknaa cuiu B’A3KOCT1, BHYTPIIIHBOTO TEPTS PO3MOIIEH] IO BCbOMY 00’ €My.
30BHIITHI CUJIX JIFOTh HA JAaHUW 00’ €M 31 CTOPOHU IHIIUX T11, 400 (PI3UUHUX TTOJIIB.
IX mozinsAI0Th Ha MacoOBi Ta MOBEPXHEBI.

1) MacoBi cwiu [if0Th Ha BCl 4YacTKM JaHOro o00’eMy, iX BelWYWHA
nporopiiitHa Maci piauHu. Bojga BIAHOCUTBCS 0 OJHOPIAHUX PIJIMH, SIKI CKPI3h
MaloTh OJJHAKOBY I'YCTHHY. 3HaYUTh BEIMYMHA MACOBUX CHJI MPOMOPIIHHA TAKOXK



10 00’eMy 1 X MOXHa Ha3BaTU 00’eMHUMH. J[0 HUX BITHOCSTH CUJIY TSDKIHHS Ta
CHJIH THEPIIII.

2) IloBepxHeBl cwiM — TIPUKIAJACHI IO TOBEPXHI, IO OOMEXKye
IoCHipKyBaHu 00’eM piauHu. [lpu piBHOMIpHOMY pO3MOIUIL X BeJIMYMHA
npornopiiiHa monri. SIK mpaBuio, 11 Pi3HOMAaHITHI CUJIX TePTs, a00 30BHIITHBOTO
TUCKY. PO3pI3HAIOTH HOpMaJIbHI T4 JOTUYHI CUJIH.

YacTo cwiM, MO 10Tk, PO3MISAAIOTH SK OJMHUYHI: MAacOBI — BIJIHECEHI 0
OJMHMIII MacH, a MOBEPXHEBI — J0 OAWHUII moBepxHi. OCKUIBKM MacoBa cuja
JOpIBHIOE JOOYTKY Macu Ha MPUCKOPEHHS, TO OJAMHUYHA CUJIA YUCEIHHO JIOPIBHIOE
[OMY MPUCKOPEHHIO.

OauHNYHa MOBEpPXHEBA CUJla Ha3UBAETHCA HANpPYrow. BiAmoBinHO po3pi3HSIOTH
HOpMaJIbH1 Ta JOJAMHUYHI HATIPYTH.

KpiM onmcanux OCHOBHUX CHJI Ha BOAHI TOTOKM i€ crnenu@ivyHa cuia,
noB’si3aHa 3 go6oBuMm obGepranHsMm 3emni. Ile cunma Kopiomica. I mito mMoxHa
MPOJEMOHCTPYBATH Ha TakoMmy pociifi. OOepTaHHsS NOCYIUHU IMITye A000BE
oOepranHs 3emui. [lpuuomy mnpu HanmpsIMKy NOpPOTH TOAMHHUKOBOI CTPUIKH
ONMKCYEMO TIBHIYHY MIBKYJIIO 3eMIll, a 33 TOAMHHUKOBOIO CTPLIKOI0 — MIBJIECHHY
niBkymo. IloBepxHsi piquHu mnpuiiMae BBIrHYTY (opMy, Tak ILI0 HAXWI PIBHS
BPIBHOBAXXY€E BIJILIEHTPOBY CUITY. SKIIO cripoOyBaTH pyXaTH SIKECh IJIaBaloyue Ti10
B PI3HUX HaIpsMKaX, TO BHACIIIOK 3MIH aOCOJIIOTHHX 3HA4€Hb Ta BEKTOPIB
JHIAHUX MIBUAKOCTEH OyAyTh BUHUKATH CWIIM 1HEpLii, AK1 OyIyTh BIAXUISATH TLIO.

i BiAXWJICHHS MOXHA PO3MVISTHYTH TaKOX Ha Mojeni (MamtoHKy) 3emutl. SIKiio
MOTIK PYXae€Tbcs 3 MIBHOYI Ha MiBAEHb, TO BEKTOPW JIHIMHUX IMIBUIKOCTEH
30UTBIIYIOTBCS 1 CHJIa 1Hepuii i€ BIpaBo. SIKIIO MOTIK pyXaeTbcs 3 MIBAHS Ha
MiBHIY BEKTOPH JIHIMHUX IBUJIKOCTEN 3MEHILIYIOTHCA 1 MOTIK MOBUHEH MOBEPTATU
JTIBOPYY, ajie CWJIM 1HEpIlii 3HOBY A1I0Th BIpaBo. TOOTO iHEpIlis i€ TMPOTU 3MIH
HIBUAKOCTEH. SIKIIO MOTIK pyXaeTbes 3 3aXOAY Ha CX1J, TO 32 PAXyHOK OOEpTaHHS
3emMii MOro TIOJIOKEHHSI 3MIHIOETBCS, TOOTO 3MIHIOETHCS HAIMpPSIMOK BEKTOpa
HIBUAKOCTI. [HepIis MpOTH 3MIH HAMPSAMKY Ji€ BIPaBo. SKIIO MOTIK pyXaeThes 31
CXOJly Ha 3axiJl HOro BC€ OJHO MEPEHOCUTHh Pa3oM 3 3eMJIel0 Ha cXia (MIBUAKICTh
oOepTaHHs 3emili OUTbIIA, HIXK MIBUAKICTh MOTOKY). HanmpsiMok BeKTOpY MIBUAKOCT1
3MIILYETHCS BIIBO, @ CHUJM 1HEpUii AIIOTH BIpaBo. TakuM YUHOM B SIKOMY O
HaIMpsIMKY HE pyXaJloch T110 (MOTIK) y MIBHIYHIN MIBKYJI1, BOHO 3aBX]U Oyjae MaTu
MPUCKOPEHHs BrpaBo. Lle mpucKOpeHHs peani3yeThcsi yepe3 MEeBHI mpolecu. Y
MIBACHHIA MiBKYJ1 BOHO Ji€ BIiBO. JlOCHIIKEHHS 1IbOTO SIBUINA MPOBOJUB
¢paniysskuii ¢isuk [octas [acnap Kopiomic. Ix pesynbratu 6ynu omy6nikoBaHi
y 1835 porii.

[Ipuckopennst Kopionica 00YUCITIOIOTH TaK:

a,=2v-osing (1‘51)
1€ Y — MBUJIKICTh pyXy TU1a a00 MOTOKY, ¢ — KyTOBa HIBUIKICTH J0OOBOTO

obepranns 3emii, Y — reorpadiuHa MIUPOTA MICIIS.
0= T 771075
1006a 86400 ¢ (1.52)

OCKUTbKM — TIOCTii{HA BEJTMYMHA, TO JEKOJHU 3aMUCYIOTh:



aK=L5104~U~ﬁn¢(ﬂij (153
¢ 1.53

Ha nomnroci , @ Ha exkBaTopi — 0. TakuM YMHOM MPUCKOPEHHS MOCTYIOBO
3MEHIIYETHCS MPH MEPEMIIIEHH] B CTOPOHY eKBaTopa Bim 2v¢ o Hyns. CydacHui
noka3 (aHasi3) onucaHuX €(eKTiB MPOBOASATH 32 JOMOMOI'OI0 METO/IB BEKTOPHOTO
aHamizy.

[Ile ogquH 0cOoOMMBUI BUJI CHII, IIIO JI€ B IIOTOKAX, ITOB’ I3aHMI 3 TaK-3BaHUM
TIPOJMHAMIYHUM TUCKOM, a TOYHIIIE, 3 HOT0 MO3J0BXHIM I'PaJTIEHTOM.
["opu3oHTaNBHI 3MIHU TAPOCTATUYHOTO TUCKY, L0 MOB’A3aH1 3 HEPIBHOMIPHUM
PO3MOALIIOM T'YCTUHHU Ta IHIIUMHU (HAKTOpaMu, CTBOPIOIOTH HAINPABICHUH PyX BOJH,
Teuito. AJie IpU IbOMY B peaJIbHUX YMOBaX B’sI3K01 PIIUHUA HATIPYTH, 110
BUHUKAIOTh B PI3HUX HaIpsiMax, HEOHAKOB1. ToOTO THCK Ha0yBa€e HOBY
BJIACTUBICTb.

sing =1

PP =P (1.54)
V 3B’S13Ky 3 IUM BUKOPUCTOBYIOTH TiMIOTE3Y:
P :%(PX +P +P)
, (1.55)
ne P — rimponunamiuauii TMCK y Toull. Kpim Toro eseprisi, mo’s3aHa 3 JII€I0
TOPU30HTANIBHOIO TpajieHTa TUCKY — gradP, MOCTiiiHO nepexoliaTh B KIHETHUHY
(nponopuiiiny v°). ToOTO CHIM TiAPOJMHAMIYHOTO THCKY BHUKOHYIOTH HE
MOTEHIIIITHO MOXJIUBY (SIK Y T1IAPOCTATHIL), a IIHCHY, TOCTIHHY poOOTY.

[Npponunamika onepye NESKUMHU NEPBUHHUMHU (3arajJbHUMU) MOHATTAMH, O€3
AKUX HE MOXIIMBE II3HAHHS 3aKOHOMIPHOCTEH pyXy piauH. YacTku piiuH
pYyXaroThbCsl 3a MEBHUMHU TPAEKTOPISIMH, aj€ BOHH JOCUTh CKJIa/JH1, TOMY FOBOPSTH
TaKOX Mpo ysABHI JiHIi ToKy. Cuctema JiHI TOKY BUpPaKa€e MUTTEBY KapTHHY
pyxy. Ilyuku niHiil TOKy 4Yepe3 elleMEHTapHI IUIOIIAIKH @) gasusarots
eJIeMEHTapHUMHU CTpyMeHsIMU. [10TiK CKIagaeThes 3 e1eMEHTapHUX CTPYMEHIB.

SIK110 pO3IIIAHYTH MTOBEPXHIO B MEXKaX MOTOKY CKP13b HOPMAJIbHY JI0 JIiHIT TOKY,
TO ii Ha3WBaIOTh JKUBUM mepepizoM. Ha mnpakTuiil ckiaaHuil >KUBHH mepepi3
3aMIHSIOTh Ha TUIOCKME. B ycix #oro Touykax TMOBHMHHI ICHYBaTHM 3HAYyUll
MO3/J0BXKHI1 IIBHUJIKOCTI, HAIIPaBJI€H1 B 3araJJbHOMY HaIPSIMKY Teyii.

MiHnuBI IIBUAKOCTI YacTO 3aMIHIOIOTh Ha CepelHl, sKi € (QIKTUBHUMH,
yssBHUMU. OcepeHeH] MBHUIKOCTI Ta PO3MIPHU KHUBOTO MEPETUHY BIUIMBAIOTH Ha
XapaKTepUCTUKY BeJIMYMHU MOTOKy. Hero € BuTpara — KUIBKICTH BOJHU, WIO
MPOXOJIUTh Yepe3 >KUBUHM Mepepi3 MOTOKY 3a OJMHHULI0 Yacy. Butpatu MoxyTb

(ke/c) (e %, 2/c)

OyTH MacoBUMH , a00 00’ eMHHMU

OCTaHHI.

. Haiibinpe BUKOPUCTOBYIOTH

0=0v (1.56)

ne Q — BUTpara, ¢ — IUIOLIA >KMBOTO MEPETUHY, Y — CEepelHsl B IEepeTHHI

HIBUAKICTb. BUTpaTy TakoX MOXHA BH3HAYUTH BUMIPSBIIM 4Yac HANOBHEHHS
MOTOKOM IE€BHOI EMKOCTI:

v

Q=—

t (1.57)



Posnoain peanbHUX MIBUAKOCTEH y MPOCTOpl 1 Yaci XapakTepU3yloTh 4epes
MOHSATTA TMOJS MBHAKOCTEH (IIBUIAKICHOTO TMOJst). MokKHA pO3TIAAaTH ToJie
MUTTEBUX, a00 ocepeAHEHMX B wyaci mBuAKocTeil. lle BexTopHe mone, sxe
AHATTI3yIOTh 3a JIOTIOMOTOI0 CIeLialbHUX MeToniB. Moro crmpomeni rpadiuni
B11I0OpaKEHHSI MOXKHA NMPEJCTAaBUTU SIK EMIOPHU MIBUAKOCTEN (pO3MOILT MO310BXK
MEeBHUX JIIHII), 32 JOMOMOTOO JIIHIN OJIHAKOBUX IIBUJKOCTEH — 130Tax, a TaKOXK
3a IONOMOTr010 1HIIKX IpadikiB (Hanpukiag rogorpadis).

SIKI10 MOTIK Ma€e BUIBHY MOBEPXHIO, TO JOBXKHHY JIIHIT KOHTAKTy 3 TBEPIAUMHU
CTIHKaMH B TIONEPEYHOMY TMepepi3l Ha3UBAIOTh 3MOYEHUM IEPUMETPOM (),
BinHomeHHs Mol nepepizy 10 3MOYEHOT0 MEpUMETPY Ha3UBAIOTh TIPaBITYHUM
paziycom:

R=—
X, (1.58)

Bin moka3zye — ska YacTMHA IUIONIl Mepepidy MPUXOAUTHCS Ha OJUHUIIIO
JOBXHUHU JiHIT KOHTaKTy 3 TBEPAOIO MOBEPXHEI0, a00 HAa CKUIBKH B CEPEIHbOMY
BiJIJaJIeH] YaCTKH MOTOKY BiJ 1i€i moBepXxHi. OCKUIbKH TYT (POPMYETHCS OCHOBHE
TEPTsl, TIAPABIIUHUN pajilyc TAKOXK XapaKTepU3y€e CTYMiHb TaIbMYBaHHS.

Ha pyx BoauM BIUIMBaE TaKoXX NOXWJI NOTOKY. B 3arambHOMYy BHMaaKy
PO3PI3HAIOTH MOXWJ JHA Ta MoBepxHi. KpiM Toro B mepiry yepry posrisgaroThb
MO3JJ0BXKHII MOXWII, X0Ua ICHYIOTh TAKOX MOMNEePEyHI.

AZ

L, (1.59)

ne I — mo3moBXKHIA moxui, AZ — mepenaj BUCOT Ha IUISHUI NOTOKY; L —
M

NOBXKUHA JUISHKU. OJIUHUIN BUMIPIOBaHHS: KM %o (TIpoMiIe, OJIHA THUCSYHA
YJacTKa).

3a paxyHOK Jii CUJIM rpaBiTailii OUTBIIICTh MPUPOTHUX BOJHUX IMOTOKIB JOCUTH
po3mutactani. ToOTO y HUX CIIOCTEPIra€ThCS BETUKE CIIBBIIHOIICHHS B/h , e B —
mupuHa, " — cepeans rmOuHa. Taki MOTOKM Ha3MBAIOTh INIOCKUMH. B neskux
Bunagkax 2/ — mMoxe moCATaTH JEKiIBKOX COTEHb. [Iepepi3 mIOCKOTro MOTOKY
MO>KHA CXEMAaTU3YBATH Y BUTJISI1 BUIOBKEHOIO MPSIMOKYTHUKA, TOMY:

w=B-h (1.60)
3 iHmoro 60Ky, /" OCKiNbKH HabaraTo MeHIIE HiK B, TO 3MOYEHHIA TIEPUMETP
x=B+2h—— B (1 61)
TakuM yuHOM:
R=2~2 -}
xr B (1.62)
abo R—1,

KpiM onHOHampaBieHOro pyxy HOTOKIB TiIpOJWHAMIKa pPO3IJIAA€ TaKOX
00epTOB1, XBUJIbOB1 PyXH, IEpeMilllyBaHHs. BoHM 4acTKOBO OYIyTh ONMUCAHI J1al.

[Ipu po3risal OCHOBHOTO 3aKOHY TAPOCTATUKH MU BK€ FOBOPWJIM MPO T€, IO
MUTOMY €HEpTito (BiAHECEHY J0 OJAMHUII Baru Boju) OyZeMO Ha3MBaTH HAIOPOM.



I_Ie TaKOXK OAHC 3 OCHOBHHUX IIOHSITH I‘iIIpOJII/IHaMiKI/I. HaHpI/IKJIaJI, Y IIIOCKHX
IMOTOKIB € IIEBHUM CHCPICTUIHHUM ITOKA3HUKOM.

1.2.11. Buau pyxy BOJAHHUX NOTOKIB

Onucatu Bce pI3HOMAHITTS PYXiB PIAMHU MPaKTUYHO HEMOXIUBO. Tomy
BUJIUISIOTH MEBHI a0CTparoBaHi, OCHOBHI ysiBlieHHs. Pyx TBepaux Tin Moxe OyTu
MOCTYyMajJbHUM Ta 00epToBUM. Jjis piAMH L1 JABa BUAM MOXHA JIONOBHUTH
nedopMalliftHuM, TOB’SI3aHUM 31 3MiHaAMU (HOPMHU  JOCIIIKYBAaHOTO 00’ €My
(pinkoro Tina). MoxHa TakoXk PO3PIZHATH OJHOCHPSIMOBAHI MOTOKH PiJIUH, XBUI1
Ta nepemimyBaHHsA. OCOOIMBOIO IX XapaKTEPUCTUKOIO € 3aBUXPEHICTh. XBWJI Ta
nepemilryBaHHas OynyTh po3risiHyTi B 1.2.17 ta 1.2.18. ToMy TyT MM 3yIUHUMOCH
Ha MOCTYMaJbHUX MOTOKaX. /I HUX pO3pI3HAIOTH MOTEHUIHHUN (0€3BUXPHOBUIA)
Ta 3aBUXpEHUI pyx. BBaxkaroTp, 1110 pyX 0OMeXeHUX TBEPAUMH CTIHKAMH MOTOKIB
YMOBHO MOX€ OyTH NOTEHUIMHUM (X0o4a (AaKTUYHO BHYTPIIIHI 3aBUXPEHHS
ICHYIOTb ).

Jam po3pi3HAIOTh cTanuil Ta Hectanuid pyx. CTaauMm BBaXaroThb PyX, KOJH
KOXHa TOYKA IMOTOKY XapaKTepU3YETHCS MEBHOIO IMIBUAKICTIO, IO HE 3MIHIOETHCS B
yaci. MoxHa 3anucarty, 110 NIBUAKICTh 3aJI€KUTh TUTBKH B KOOPAMHAT:

u=f(x:z) (1.63)
[Ipu uboMy cucTema JiHIi TOKY TaKOK HEe3MIHHA (CTallioHapHa).
3MiHHUH B 4aci, a00 HECTaIMii pyX MOKHA MOJUIMTH Ha JIB1 YACTUHHU:
a) IBUJIKOCTI 3MIHIOIOTHCS TTOBUIBHO — IJIABHO3MIHHUH PYX;
0) MIBUAKOCTI 3MIHIOIOTHCS MBUAKO — IIBUAKO3MIHHUN PYX.

3a 3MIHAMHM y MPOCTOPl BHUAUIAIOTH PIBHOMIPHUN Ta HEPIBHOMIPHHUHA pYyX.
PiBHOMIpHMM Ha3UBalOTh TaKWW, KOJM IUIOIIl TEPETUHY TMO3J0BX Tedii
3aJIMIIAI0THCA TTOCTIMHUMM, a IBUJKOCTI Y BIIMOBITHUX TOYKaxX oJiHakoBl. Emopu
HIBUAKOCTEH TaKOX BBAXKAIOTHCS CTATUMHU.

HepiBHoMmipHUIl pyx 1€ pyX 3MIHHUNA Mo310BXK Tedil. Ilpu npoMy y BUNAAKy
BIJIHOCHO HEBEJIMKUX Ta IJIaBHUX 3MIH MOr0 BBa)KalOTh KBa3IpiBHOMIpHHM (JIaT.
quasi — Hi0Hu TO).

CHiBBiIHOIIICHHS Ta OCOOJMBI BHUMAAKUA (aCMEKTH), CTaJOro, HECTaJIoro,
PIBHOMIPHOTO Ta HEPIBHOMIPHOTO PYXy MOXYTh OYTH JIOCUTh CKJIaJHI. AJie Ha
MPaKTUIll BBAXXAIOTh, 110 HE MOXKE OYTH PIBHOMIPHOTO HECTAJIOTO PYXY.

Cran pyxy (Teuisi) MoOxke Takoxk OyTH CHoKidHuUM, abo OypxmuBum. Ili
0CcOo0IMBOCTI OyyTh pO3riasiHyTI B 1.2.16.

Sk Bxke roBopuiiocs B 1.2.10 y npupo/ii JOCUTh PO3MOBCIOIXKEH1 MJIOCKI MTOTOKH.
B rigpoaumHamiii TUIOCKMMHM Ha3WBAaIOTh TOTOKU, Y SKHUX €JIEMEHTH pyXy
3MIHIOIOTBCSI B OJIHIM TUIONIMHI (IO TJAMOMHI Ta JOBXKHHI) 1 HE 3MIHIOIOTHCS B
TPETHOMY KOOPJAMHATHOMY HampsMKy (Mo mmupuHi). Takuil  MiaxiJ 3HA4YHO
CIPOUIY€ BUpIilIEHHs 0araThoX 3ajay, ajieé Horo He 3aBXKIU MOHa 3aCTOCOBYBATH.
BBakaroTp, 10 IJIOCKICTh MOTOKY IOB’S3aHAa 3 HE3HAYHMM BIUIMBOM OI14HHX
CTIHOK (OeperiB).

VY 3aneXHOCTI BiJl 3arajbHUX YMOB Ta XapakTepy IIIOYUX CHUJl PO3PI3HSIOTH
HanipHuil Ta 6e3HanipHui (BUIbHMI) pyX. OCTaHHIN XapaKTEepHU3y€eThCsI HAsSBHICTIO
BUIbHOI TMOBEpPXHI MOTOKY 1 BiIOYBa€TbCsA MiA JI€I0 MAcoBUX CUJ a0 BITPY.



Hamipauii pyx — 11e Takui, KOJM MOTIK 3 yCIX OOKIB OOMEXKEHHIl TBEepAUMU
CTIHKaMH, a CHJIH, IO AiI0Th BKJIIOYAIOTH 30BHIMIHIN THUCK (BIUIMB 30BHIIIHHOTO
daxTopa, mxepena THCKY). BiH Moxe cmocTtepiraTucsi y HamipHUX BOJIOHOCHHX
macTax apTe3laHChbKUX BOJA, JEKOMW Y pilukax MiJ CYUUIBHUM JIbOJOBUM
MOKPUBOM, Y TEXHIYHUX CHIOPYAaX.

Oco0nMBUMU € TIOTOKH Yy BojoiMax (Tedii). Y HEBEIUKUX BOJOMMAax BOHU
3ne0utbinoro TuMuacoBi. [locTidiHi, OUTBII PO3BUHYTI, KPyNMHOMACIITaOHI Tedii
ICHYIOTh B OKeaHax Ta Mopsix. CpoOyeMo onucaTH JIMIIE JesiKi OCHOBHI iX PUCH.

30BHIIHIMU TPUYMHAMU PO3BUTKY TEUld € i BITPY, MPHUIUIMBOYTBOPIOIOUI
CWJIH, 3MIHU aTMOC(HEPHOTO TUCKY, 3MIHU PIBHEBOI MOBEPXHI OKEaHY (JI€HIBEIISIIIT)
BHACJIJOK MOCTYMaHHs a00 BTpayaHHs BOJU (CTIK PIUYOK, OMaJ1, BUIAPOBYBAHH).
J10o BHYTPIIIHIX TPUYHUH BITHOCSTH TOPU3OHTAIbHI HEOJHOPITHOCTI MOJIS TYCTUHH,
[0 BUHUKAIOTh BHACIIIOK HEOIHOPIMHOCTI po3monainy (ToJisg) TeMmmeparyp Ta
coJIoHOCTI. Bci 1i npuyuHu (CWJIM) € IEPBUHHUMU. Pa30oM 3 TEUisIMU BUHHKAIOTh
BTOPHUHHI CUJIH, SIK1 BIACYTHI Y HEpYXoMiil Boi. [0 HUX BIHOCSTH 1HEPIIiiHI, CHITY
Kopiosica, Tepts Ta iH. BropuHH1 Cuiii 3MIHIOIOTh BILTUB NEPBUHHHUX.

JIo oCHOBHUX BUJIB T€4ld BIIHOCATH BITPOBI1 (IpeiidoBi), siki B3a€MOMOB’s3aHi
TaKOX 3 TPAAIEHTHUMHU (BIUIMB BITPY HA HEOAHOPIAHICTH IMOJIS TUCKY); TPUILIUBHI;
OaporpaieHTHI (TIOB’s13aH1 31 3MIHAMHU aTMOC(HEPHOTO THCKY); @ TaKOXK T'YCTHHHI
(TepMoOXalliHHi, OB’ s3aH1 3 HEOJHOPIAHOCTAMH IOJIS TEMIEPATYP Ta COJIOHOCTI).

OcoOnuMBUM AaCEKTOM pyXy TMPUPOJHUX BOJAHHUX IOTOKIB € BKJIIOYEHHS
IHIIOPIAHUX €JEMEHTIB (TBEpAUX 4YaCTOK, KpPHUCTaJiB Ta CKYMYeHb JbOJY,
OynpOamok rasy Ta iH.). Taki MOTOKM Ha3uMBalOTh JBOX(a3HUMH (XO4Ya MOXKYTh
icHyBaTH 1 Tpbox(asHi). LI siBUIIa XapaKTepU3ylOTh TAKOX SK OCOOJMBI CTaHU
pinuan. I[lpu npomy Boay (MOTIK) BXKE HE 30BCIM MPABHIBHO PO3IIISNATU SIK
KOHTUHYYM, HEOOX1JHO BPaXxOBYBaTH MOPYIIECHH 11 CY-IUTbHOCT1, HETIEPEPBHOCTI.
BuninsitoTh 1Ba OCHOBHUX BUTIAKHU:

1) mepexin Boau y TBepAHii, ado ra3omnoaiOHMi cTaH;

2) mnpueaHAHHS A0 MOTOKY ra30MoAI0HUX Ta TBEPAUX Till.

JIBoxdasni (OararodasHi) MOTOKU PO3TIAIAOTH SIK OCOOJIMBI, aHOMAaJbHI
PIAMHM, 110 TIAKOPSIOTHCS BIACHUM, CKJIQJHUM 3aKOHOMIPHOCTSIM.

Pyx BoIHHX MOTOKIB MOXe OyTH MOB’sI3aHUMN 3 pO3BUTKOM iXx (hopm. Hanpukian
BIIOMI Takl MPOLECH SK YTBOPEHHS CTPYMEHIB, MEaHIPYBAaHHS, pPO3’€IHAHHS
MOTOKIB Ha OKpeMi YacTUHH (pO3Taly:KeHHs). B 1iloMy HOCHiIKEHHS BUIIIB PyXY
1ie JaJIeKo He 3aBeplieHl. MoxHa, 30KpeMa, CKa3aTu, 10 B MOTOKAX MOEAHYIOTHCS
MOCTYMAaJIbHUN Ta 00EPTOBI PyXH, NMPU NMEpEeBaKaHH1 NEPIIOTO. Ajie KpiM MOTOKIB
ICHYIOTb 1HIII 3arajibHI pyXyu — XBHJI1, OKpeMi Buxopi. BoHu noguisitotees Ha cBO1
OCHOBHI ckiaioBl. Hapemri — pi3Hi 3arajibHi PyXd MOXKYTb MEPEXOJUTH OJIUH Y
Apyruii (Tedii y BUXOp1 Ta pUHTH, XBUJI1 y IPUOEPEKHINA Teuli 1 T.1.).

1.2.12. J/IBa pe:xuMHu pyXy piAMHH

Ha npots3i XIX cTomiTTs psgoM JTOCHITHUKIB OyJIO BCTAHOBJIEHO ICHYBaHHS
JBOX MPUHIIMIIOBO PI3HUX PEXHUMIB pyxXy pinuHu. HallOuibll moBHO e MUTaHHS
BUBUMB aHriichkuit izuk O.Peiinonbac y 1881-1883 pokax. Tum camum BiH



3aro4aTKyBaB PO3BUTOK OJHOI 3 HAWBAKIIMBIIIUX rajdy3ei TiapoauHamiku (1 BClei
b13ukn) — Teopii TypOysneHTHOCTI. Lleit po3BUTOK MPOJOBKYETHCSA 1 10 HUHI.

PelinonbacoM Oyna cTBOopeHa creliajbHa JOCHIHA YCTAaHOBKAa B  SKId
3adapOoOBaHy pIUHY BUITYCKaJIW 3 TOHKOI TPYOKM B TOTIK OCHOBHOI DPiAMHU

(Boam). Buacmimok nocmifiB Oyjl0 BCTAaHOBJEHO, IO MPU MajUX IIBHIKOCTIX

motoky (‘Y. me Y- — KpuTHYHA IWIBHAKICTH) Qapba Tede TOHKUM

OpSMOJIIHIMHUM  cTpyMeHeM. llpu  mBUAKOCTSIX L)V BoHA  CIIOYATKY
PO3IUIMBAETHCS, a MOTIM (TpH 30UTbLIEHHI IIBUAKOCTEH) oApa3y 3adapOoBye Bech
noTik. TakuM YMHOM y MEpIIOMY BHUMAAKY PiAMHA Te€4e MapajelbHUMH LIapaMu
(ctpymMeHsIMU), a Yy APYrOMYy — XaOTUYHO mepemimyerbes. [lepmuit THn pyxy
HA3MBAIOTh JaMIHAPHUM (JIaT. lamina — mjiacTUHKa), TOOTO IIapyBaTUM, MJIOCKUM.
Hpyruii Tan pyxy Ha3uBamOTh TypOyJaeHTHUM (Jat. turbulentus — Oe3nagHui,
HEBMOPSJIKOBAaHUM), TOOTO BHXpbOBHH, xaoTuyHuid. (Hamami mnoctymnoBo
PO3BUBAJIUCH YSIBJIECHHS MPO CTPYKTYPOBAHICTb, OPTaHI30BaHICTh TYpOYJIEHTHOIO
pyxy).

PeliHonbac MTpPOBIB TakoXk NEpIIl TEOPETHYHI JOCHIIKEHHS TYpPOYJIEHTHOCTI.
3okpema Oyia 3anporoHoBana Gopmyina it po3paxyHky s. B cyyacHomy 3amuci
BOHA Ma€ BUTJIAL:

o _Vv-Re,
' R (1.64)
. . o (e 2/) g .
e vV — KIHEeMaTH4YHHU Koe(QIili€eHT B’SI3KOCTI ¢/ ¢ — 0e3po3MipHE YHCIIO
PeitHonpnca, R — rigpaBiaiyHuid paaiyc MOTOKY (cm). BiamoBimHO dYHCIIO
PeliHonbACa 3aIMCYOTH TakK:
‘R
Rezu—
L (1.65)

BBaxaroTh, 1110 BOHO € TTIOKa3HUKOM PO3BUHYTOCTI TypOYJICHTHOTO PYyXY.

PCﬁHOJIBIIC Ipu BI/IBOIIi I[aHOT 3aJIEKHOCTI BHUKOPHUCTAB TaK-3BaHUU MCTO

po3MipHOCTel. 3pOOMBIIN HPUIYIIEHHS, 10 U+ 3aJeKUTh BiJ TPHOX BEIHUYUH

— TYCTUHHM pimnman ¥ — nuHaMigyHW KoedimieHT B’s3kocTi Ta D — miamerp
TpyOH, MOKHA 3alUCaTH:

UKZCI-PX‘;UY-DZ’ (166)

1€ ¢ — HeBIAOMMI MOCTIHHUN 6e3p0o3MiIpHUI KOoePIIIEHT. 3aMuIIeMo po3MipHOCTI
BEJIUYMHMU:

L
ML73ML——IM y’[] ’ (1.67)
ne L — nowxwuHa, ! — vac, M — maca.
3HAYNTh:
£ () () v
. (1.68)
ITepenumemo:

LM (169)



Jliist Toro, o0 piBHICTh BUKOHYBAJIaCh, MOKA3HUKU CTENEH1 y JIIBIM Ta Mpasiii
YacTHHAX MOBUHHI OyTH piBHI. T0/1 BUHUKA€E cUCTEMA PIBHSAHD:

x+y=0;
-3x—-y+z=1
—y=-1.
Y (1.70)
3imkm: ¥ =5¥="L2=-1 Taxum unnom:
v, :a'pil'/,tl'Dil :ﬂ
p-D (1.71)
H_,
SIkmo 3aMiHUTH ¢ Ha ReK, P 1 D Ha R, TO IpUXOJUMO J0 BU3HAUYCHHS
(1.66):
v-Re
L, =
R

Hocnimkennst PeiiHonpAca TakoXX MOKa3alu, IO PI3HUM pPEXKUMaAM PYyXy
BIJIMOBIZAIOTh 1 PI3HI 3aJIEKHOCTI BTpAT €Heprii (Hamopy) BiJ HIBUIKOCTI Teuli.
['padpiuno e moxkHa BinoOpasutu tak. Ha guistaii OA 3anexHICTh A BTpaT Mae
JTHIHHUHN XapakTep:

hy=kv (1.72)
ne ' — BTPAaTH Ha BHYTpILIHE TepTs B piauHi,  — KoediuienT mponopiitHocTi
U1 TaminapHoro pyxy. Ha auisaii BC 3aKoH Takuid:
h_/ = k. 0" , (173)
ne ¥ — koedimient mpomopuifinocTi s Typ6yzentHoro pyxy, ”—2 . Ha
IUsHIN (B 001acTsaX) AB nie 3MIIIaHUM 3aKOH:
h_/ ZkJL)-i-kI 0" (1 74)

VY miif obnacTi 0coOIMBO HECTIMKUN JaMiHapHUW pexxuM. [lpu Halimenmnin mii

J0JIATKOBUX 30BHIMIHIX ()aKTOPIB BiH MEPEXOAUTH y TypOyneHTHHM. Ciif Takox

3ayB@XMTH, O * — Habarato Ginbimmii Hix *+. BuTpauena mexaHidna eHepris

MEePEXOANTh Y TeIutoBy. Lleli mpoliec Ha3MBa€eThCS AUCHMAIS (PO3CIFOBaHHS ).
Bracniok nociipkeHs TypOyJIeHTHOCTI OYJI0 TaK0X BCTAHOBJICHO, IO TIEPEXia

Bil TypOYJEHTHOTO PYyXy [0 JIaMIHAPHOTO BiOYBa€ThCS MPHU OLIBIIT HUZBKUX

MIBUAKOCTAX HDK HaBMaKu. ToMy pO3pI3HSAIOTH KPUTHYHY HIBUIKICTH BEPXHBOI

MEXi Mepexoy '« — , Ta HIKHBOT MeXi — U= . BiIMOBIIHO PO3PI3HIIOTH BEPXHE
KPUTUYHE Ta HUKHE KPUTHUHE yncia PeliHomibaca (Xxoua BOHU 3aJ€KaTh HE TUIBKU
BiJl IIBUJKOCT1). Y MPOMDKKY MK HUMHU MOXJIMBE ICHYBAaHHS OOUJBOX PEKUMIB
PYyxXy-
Re ,(Re(Re
2. (Re(Re, (1.75)

JAC Re HepeXiI[Hi 3HAYCHHA YUCCII. I[OCHiI[}KCHHSIM 3HA4YCHb KPUTUYHUX YUCCII

MPUCBSIYEHO Oarato HayKOBUX Ipallb. BHUsSCHUIIOCS, 110 B PI3HUX YMOBaX BOHU
nemto pizHi. Kpim Toro cii po3pi3HsATH YKCiia po3paxoBaHi Mo aiameTpy (Tpy0) Ta




D

[0 TIAPABIIYHOMY pajlyc ( 4) 3a nanumu PeliHOoNbACAa HMDKHE KPUTHYHE
p Yy paxiycy p

yucno ctaHoBUTh 500-600, a 3a manumu 3erxna — 900-1000. Axmo npuitmatu
HaBiTh e 3HayeHHs (1000), MoOXHA YCTaHOBUTH, IO Cepell MOBEPXHEBUX
BOJOTOKIB Ta TEYid BOJOWM MpPaKTUYHO HE 3yCTPIYAETHCS JAMIHAPHUU pyX.
10° e

Bany€MO, 10 3HAYCHHA CKJIaJda€ HpI/I6J'II/13HO . I[JISI MaJICHBKOI'O IIOTOKY

MM

. v, =0,005m/c=5—

raubunor 0,2 M e nocsrae suauenns 1000 mpu MWBUIKOCTI ¢
OueBUHO, 110 IIBHUIKOCTI 3aBXKAW OUThImi. SIKmio »x rimoOmHa ckiagae 1M, To
0,001/ =122 , 5 ,
MOBUHHA CTAaHOBUTU ¢ . TakuM YMHOM JaMIHApHUN PyX CIiJ IIyKaTH
TUIBKM JJI1 TIOTOKIB 3 HAA3BHYAHO MaJUMH TJIUOMHAMH (T1ApaBIIYHUMU
paaiycamu). Humu MoxxyTh OyTH TUTIBKOBI Ta (puUIbTpaliiiHi MOTOKU Ha MOBEPXHI
Ta B MeXax I'PYHTIB Ta nopia. OcoOIMBUM BHUIIAJIKOM € PYX JIbOJAOBHKIB, OCKLIBKU

. 103—10“M7
B’SI3KICTh JILOJIY JOCSITAE ¢ (muB. 1.2.6).

3 TypOyJICHTHUM (3BUYATHUM) PyXOM IOB’sI3aHE SIBUILE MyJIbcaIlii JIMCHUX
HIBUAKOCTEH MOTOKY. [IpruomMy MIBUIKOCTI MyIbCYIOTh SIK 3@ BEJIMUMHOIO, TaK 1 3a
HaIpsIMKOM (ajie TOBOPSATH MPO MyJbcallli TPhOX OPTOTOHATBHUX KOMIIOHEHTIB).

S0 HemepepBHO BUMIPIOBATH MPAKTUYHO MUTTEBI HIBUIKOCTI B TOYII
MOTOKY, TO MOXHa NoOyAyBaTH rpadik 3MiH KOMIIOHEHT IIBUAKOCTI.

BuBueHHsAM mynbcalliid MBUAKOCTEH 3aMaEThCS TeOPis TypOyJIeHTHOCTI. BoHu
CYNPOBOJIKYIOTbCS TAaKOXK MyJbCallisiIMU TUCKY. {15 po3paxyHKiB TypOyJIE€HTHUX
notokiB O.Peitnonbac (y 1895 p.) ta K.byccineck (y 1897 p.) 3anpononyBanu
3aMIHSATH 1X Ha JI€ SIKUK YSIBHUM (MOJIETIB), 10 sIBJIsi€ COO00 YMOBHUM ((PIKTHBHUIA)
MOTIK PIAMHU, YaCTKU SKOI PyXaloThCsS 31 MIBUAKOCTAMH, IO JOPIBHIOIOTH
OCEpEHEHUM HIBUAKOCTSIM, a MICHEBUN TJIPOJUHAMIYHUN TUCK TAKOXK JAOPIBHIOE
ocepeHEeHOMY B faHii Toulll. Llei moTik Ha3uBalOTh OCepeTHEHUM, a00 MOJEILTIO
Pelinonbaca-byccinecka. B HINl mnonepedHi akTyanbHi (MUTTEBI MICIIEBI)
HIBUAKOCTI BUKIIIOUEHI 3 pO3MIISIAY, TOOTO HE BiI0YBA€ThCA MONEPEUHUI OOMIH.

Hns Toro, mo0 BpaxyBaTh MOro BIUIMB B pEAJbHUX YyMOBax, Oyio
3aIpPONOHOBAHO BBECTU y MOJENb MO3J0BKHI TOTHYHI HANpPYrd . IX BeJIMYMHU
MOBUHHI OyTH Taki, 100 BIUIMB HAa PO3MOAUI TMO3J0BXKHIX IIBUIKOCTEH
MaKCHUMaJIbHO BIJIIOB1IaB BIUIMBY BUKJIIOYEHOTO 3 PO3TJISAIY MONEPEYHOT0 OOMIHY
(monepeuynux mBUAKOCTEN). TakuM YMHOM Lie YySIBHI HANPYTH, 1 32 aHAJOTIEIO J0
JaMIHapHOTO PyXy /Ui HUX BBOJAATH (HA TIpomo3ullit0 bycciHecka) 3akKoH,
noAioHUM 10 3akoHy TepTs HpioToHa:

. =4 %
, (1.76)
ne A — xoedilieHT Typ6yIeHTHOr0 06MiHy. MOro YacTo Ha3MBAIOTh JUHAMIYHUM
koedimieHToM TypOyneHTHOi B’si3kocTi. [Ipo nesiki #loro 3actocyBaHHs Oyze
ckazaHno B 1.2.20. Jlnsg #oro BHU3HAYEHHS PO3POOJICHO PI3HI EMIIPUYHI Ta
HaNiBEMITIPUYHI 3aJ€KHOCTI, aje Ie JOCUTh CKJIajHa i MIHJIMBA BEIWUMHA. Ii

......



VY naMiHapHOMY MOTOLIl €Miopa MBUAKOCTEH Ha BEpTHKaJl MOKe OyTH OINucaHa
dbopmynoo mnapaboiau 3 TOPU3OHTAIBHOIO BICCIO, PO3TAIIOBAHOIO HA MOBEPXHI
noToky. Jlns TypOyJaeHTHHMX TOTOKIB pO3MOALT IIBUIKOCTEH TOYHO HE
BCTaHOBJICHUH (jorapudmiyHa KpuBa, YacTHHA €JIINCy, mapadona Ta iH.). Aje
OJIHO3HAYHO BCTAaHOBJIEHO, 110 MOTO Crenudikoro € Te, M0 Ha JIHI IIBUIKICTh HE
JOpPIBHIOE HYJIO, 1 (popMa OUTbILI IJIaBHA HIXK MPHU JaMiHApHOMY pyci. 30KkpemMa 3
MM TIOB’si3aHa PO3MHUBAOYa Ta TPAHCIOPTYIOUa 3JATHICTh TYpPOYJIEHTHUX
MOTOKIB.

1.2.13. PiBHSIHHS HEPO3PUBHOCTI

PiBHsIHHSL Hepo3puBHOCTI 0a3yeTbcsi Ha 3aKOHI 30€peXEeHHS PEYOBUHH Ta
MPUMYLIEHHI CYIIUTBHOCTI MOTOKY PIUHHU.

Skuo posrasAgaTH AUISTHKY CTajoro IMOTOKY Ha sIKid BIACYT-HIM OOKOBUI
OpUTIK, a00 BIATIK PIIMHM 1 HEMA€ PO3PUBIB UM CTUCKAHHS, TO 00 €M, WIO
MOCTYNIMB 4Yepe3 BEpxHIM Tmepepi3 3a MEBHUU MNPOMDKOK 4Yacy MOBUHEH
JIOP1BHIOBATH 00’ €MY, 1110 BUMIIIOB Yepe3 HIDKHIH 3a I1eH JKe MPOMDKOK Jacy':

Qe = Q.dt, (1.77)
abo
Q=0 (1.78)
Lle came MO>XHA MPUITYCTUTH 1 7151 IHIIUX niepepiziB. ToOTO:
0 =0,=...=0, =const (1‘79)

[Ipu cramomy pyci 1 BIACYTHOCTI OOKOBOro OOMIHY BHUTpaTa BOJIU y BCIX
nepeTruHax 30epiraeTbesi 0JIHaKOBOIO. TOMY pIBHSIHHS HEPO3PUBHOCTI MA€ BUTJISIA:

49 _

ds (1.80)
ae § — mgx mo3aoBk moToky. Skmo y (1.78) migcTaBuTH Q:‘”'“, TO
OTPUMYEMO:

v _

L, @ (1.81)

CEepeJiHI HIBUIKOCTI MOTOKY 3BOPOTHO MPOMOPIINAHI MJIOLAM KUBUX MIEPETUHIB.
OnucaHi 3aKOHOMIPHOCTI 0a3ylOTbCsi Ha NPUITYUIEHHI HECTHCKAEMOCTI Ta
HEPO3PUBHOCTI piquHU. TOMyY NpaBuiIbHA Ha3Ba PIBHSAHHSA HEPO3PUBHOCTI MOBUHHA
Oyna 6 OyTH: pIBHSHHS HECTHCKAEMOCTI Ta HEPO3PUBHOCTI (CIUIOIIHOCTI) PyXy
piavHU. AJle ICTOPUYHO 3aKpINujIacs nepiia.
PiBHSIHHS ~ HEpPO3PUBHOCTI  JJII  HECTUCKAEMOi  PIAMHM, 3alUcaHe B
nudepeHIianbHii GopMi Mae TaKU BUTIISA:

Ou, Ou, Ou.
+—L+—=

=0
% 0, O (1.82)
Ile piBHSIHHA € OJHUM 3 (DyHIAMEHTAIBHUX Y TiapoMexaHili. ¥ cTporiii popmi
BOHO BHUBOJMUTHCA 1 JJIi CTHCKAaeMOi pinuHU (Ta3y) 1 IJis HECTajioro pyxy. Y




MEPIIOMY BHUIIAJIKY BpPaXOBYIOTh 3MIHM TYCTHMHH BCEPEIHMHI 3aJaHOTO 00’ €My
(pimkoro Tina), a y Apyromy — 3MiHy 00’ €My 3a mepioj] yacy dt.

1.2.14. Pisusinas BepnyJii

[ToTik piAMHU BOJIOAIE MEBHOIO MOTEHI[IMHOIO Ta KIHETHYHOI eHepriero. [l
€JIEeMEHTApPHOTO CTPYMEHS 1/eallbHOi pIAMHU 3arajibHa eHeprii IOBUHHA
30epiratucs. g Toro mo0 BUBECTH PiBHSHHS bepHyiil BUKOPHUCTOBYIOTH TaKy
TEOpeMYy MEXaHIKM: 3MIHa KIHETMYHOI €Heprii Tuia, M0 pPO3rJSAaEcThCcs, Ha
JeKOMY HOTo MepeMilleHHl IOPIBHIOE CyMi pPOOIT BCiX Cuil (30BHILIHIX Ta
BHYTPIIIHIX), IO JOKJIAJEH1 0 JAHOTO Tia Ha IOMY 3K MepeMilieHHl. Takum
YUHOM CIIiJ] PO3IJIsAgaTH poOOTYy BCIX BUIIB CHUJ HAJ AUISTHKOIO €JIE€MEHTapHOTO
CTpyMEHS 1 3MiHY HOTO KIHETUYHOI €Heprii BiJ MOYAaTKOBOI'O Ta KIHIIEBOTO >KMBOTO
nepepizy. B nmaHoMy BuUTAIKy AilOTh: CWJIa TSDKIHHS, CHJIM TIAPOJUHAMIYHOTO
TUCKY Ta CWJIA 30BHIIIHBOIO THUCKY. 3MIHM MOTEHLIMHOI €eHeprii BpaxoBaHI
poOOTOI0 CUIIK TSXKIHHA. B pe3ysipTaTi OTpUMYIOTH TaKe PIBHSIHHS:

H:Z+i+;—2=const
pg <8 (MO3110BX CTpyMEHS), (1.83)
ne Z — BUCOTa TOJIOKEHHS (BiIAMITKA); P — TiApOAWHAMIYHUN THUCK, U —
mBUAKICTh Teuii. lle piBHSHHS pO3KpHBae HAWOUIbII 3araJibHUX 3B SI30K MIK
THCKOM Ta LIBHAKICTIO PyXy YacTOK B HOTOKax pimuuu. Moro B skicHi# (ycHiit)
dbopmi onucas Jlanuwin bepuymni y 1738 pori. BoHO cTOCyeThCsl CTamoro pyxy.
JJist HecTanoro pyxy BCl BEIMYMHU 3MIHIOIOTHCS Y Yaci.

[Ipu mepexoai 10 peanbHOT PIAMHM CIIJl BpaxyBaTH JOJATKOBO pOOOTY CHII
TepTs. BoHM mepeBoJsATh YacTHHY MEXaHIuHOi eHeprii y temnoBy. s uvactuna
HA3MBAEThCA BTpaTaMU eHeprii. IM BiANOBifae 3MEHIIEHHs 3araabHOro Hamnopy H.
Baacninok 1iporo piBHsiHHSA bepHyuti npuiiMae BUTIISIA:

P 2 P 2
Z, +—‘+M—‘:Z2 +—2+u—2+hf,
rg 2g Pg 28 (1.84)

abo

H]=H2+h_/. (185)

Haragaemo (1.2.8), mo Hamip 1€ €Hepris, BiiHECEHa A0 OJAWHUIl Baru. BiH Mae
reOMETPUYHHI (BUCOTA) Ta €HEPreTUYHUM acnekTu. Tomy, BIIMOBIIHO, TOBOPSTH
PO TEeOMETPUYHY Ta EHEPreTUYHY TPAKTOBKY (iHTepIipeTaniio) piBHSHHS. B
r€OMETPUYHINA TpakToOBLl Z — 1€ NEPEBUIICHHS HAaJ TNEBHOIO IUIOHIMHOIO

MOPIBHSIHHSI.
P

P8 — m’€30METPUYHA BUCOTA, IO BIANOBIJAE TIPOJAMHAMIYHOMY THUCKY Py

2
u

Touri. 28 — IMIBHUIAKICHHIA Harip (IeKoju HOoTro Ha3uBalOTh KUBOI cuiolo). Lle
BHUCOTa, Ha SIKYy MOK€ OyTH MPUMIAHATUN CTOBMYMK BOJW 3aBIAKU KIHETUYHIN
eHeprii Habiralouoro MoToky. Ii BUMIpSAIOTH 3a JOIOMOIOK TaK-3BaHUX TPYOOK
[Tito. (3a paxyHOK MpsIMOTO 3pi3y OTBOPY IMOTIK CTBOPIOE THUCK Ha BOAY Yy TpyOIi 1



u2
«HaroHse» ii 10 BUcOTH 2& . SIKIIO K BBECTH 3aMiCTh Takoi TPyOKH OOTiuHMIA,
CHelialbHO CKOHCTPYHOBaHUM 30HJ, TO BIH HE Oyne MOKa3yBaTH AO0JATKOBHIA
THUCK.
30HJ MOKHA 3aMIHUTH I1’€30METPUYHOI0 TPYOKOIO, Yy SIKOi IUIOUIMHA OTBOPY
ropuzoHTanbHa. [lmaBHa JiHIA, 1O 3’€aHye piBHI BOAM (pIAUMHHU) B
11’ €30METPHYHUX TPYOKAaX HA3MBAETHCA I’ €30METPUUHOIO. [i eleMeHTapHe nagiHHs
BiIHECEHE JO €JIEMEHTapHOI JOBXHHH (dS) HA3UBAETHCS I’ €30METPUUHUM
MOXUJIOM:
d(Z + i)
J, =t—P8
s (1.86)
Ha 3By)XeHMX NUISIHKaX MOTOKY YaCTHHA I1’€30METPUYHOI BUCOTH NEPEXOAUTH Y
MIBUAKICHUNA HaIlip 1 TOMY I’ €30MeTpH OyAyTh MOKa3yBaTH 3aHUKEHI BITIKH.
3HAYUTh TUCK PIAMHU MEHIIUN TaM, JIe MBUJIKOCTI Teuil OUThINi 1 HaBmaku. Lls
3aJIeXKHICTh BijoMa siK 3akoH bepuymi. EdexTu moB’s3aH1 3 HEI0 BUKOPUCTOBYIOTh Y
BOZIOCTPYMEHEBUX HAcOocax Ta IMyJIbBEpH3aTopax. 3arajbHa cyMa HaropiB (BUCOT) Y TMOTOL
PIIMHY HA3UBAETHCS IOBHUM HArlopoM:
H=7 +i+u—2.
Pg 28 (1.87)
[InaBHa miHis, WO 3’ €AHY€e piBHI BoAM B TpyOkax IIiTo Ha3MBa€THCS HAMIPHOIO.
[i muTOMe majiHHA HA3UBAIOTH IiAPABIIYHUM HOXUIOM:
g =4
ds (1.88)
VY piBHOMIpHUX MOTOKAX 3 BUIBHOIO MOBEPXHEIO BiH CHIBMAJAE 3 TEOMETPUUHUM

noxunom aua o)
Enepretuuna TpakToOBKa piBHSHHSA bepHy/UIl po3riisijgae pi3HI BUIU EHEPTii.

[IutomMa eHepris TIIPOJAMHAMIYHOTO THUCKY £) r1a nomoxenns (£ pazom
CKJIaJal0Th MTUTOMY MOTEHIIHHY €HEePriio:

E =E +E =Z++2
Pg (1.89)

EHepreTI/II{HI/Iﬁ BHpPa3 JIi1 TIOBHOI'O HAIIOPY MOJKHA IIPCACTABUTH TAK:
H = En + E‘A = E‘[7 + EZ + E‘A (190)

E =—
ne 28— nuroma KiHeTHYHA eHepris. s BTpAaT eHeprii Ha TepTs BBOIATH
Io3HayeHHs AE.

[lepexin Bi €JIEMEHTApPHOTO CTPYMEHS O BChOTO MOTOKY MPU aHaJ131 PIBHSIHHS
bepnyii noB’si3aHUM 3 JOCHIKEHHAMH HEPIBHOMIPHOCTI PO3MOALTY HIBUIKOCTEN
y )KUBOMY TIepepi3i.

[Ticns uporo piBHAHHS MPUHMAE TaKUN BUTJISI:



P av P, aul

Z +——+——=Z, +——+—>+h,,
pg  2g pg 28 (1.91)
Je V— cepenHs IBHIAKICTh MOTOKY Y HUBOMY Mepepisi, " saransui BTpaTu
Harmopy BCIM TOTOKOM Ha JaHikM AulaHIL, ¢ — koedimieHT. Llei koedimieHT

HA3MBalOTh KOPEKTHMBOM KIHEYHOI €Heprii MoToky, koedimienToM Kopiodica,
KOPEKTUBOM HIBUAKOCTI, KOE(ILIEHTOM HEPIBHOMIPHOCTI PO3MOILIY HIBUIKOCTI
Mo mepepizy MOTOKYy. SIKI0 X pO3MIIAAaloTh KOPEKTUB KUIBKOCTI PYXY, TO
roBOpATH Ipo Koedimient Byccinecka (%) . O6mmBa BoHH jewio 6iTbmi oauHAL, i
TUM OUIBII, YUM HEPIBHOMIPHIMIMKI po3noAul mBuakocted. Ha mpakTtumi yacto
npuiimarors ¢ ~ L1

PiBHstHHS BepHyJUI1 IMPOKO 3aCTOCOBYIOTH y T1ApaBililli, piYKOBIH TipaBiIili B
JESKUX IHIIUX Taly3aX. AJe Mpu JOCIIHPKEHHS! PyXiB B OK€aH1 BUKOPUCTOBYIOTH
OUIBII 3arajibHi PIBHSHHS.

1.2.15. Pyx noBepxXHeBHX BOJOTOKIB

SIx BUIIHO 3 pIBHSHHA bepHysull AJig MOTOKY peanbHOi PIIMHU HA IUISHI MK
oOpaHUMU MEepEeTUHAMU MOTIK MMOCTYNOBO BUTPAYa€e €HEPrito Ha MOI0JIAHHS ONOpY
pyxy. Lleii onip npuitHATO HA3UBATH TiApaBIiYHUM. PO3pi3HAIOTH /1Ba MOTO BUIU:

1) BTpaTM Hamopy NO JOBXHUHI MOTOKY (pIBHOMIpHi), BHUKJIMKAaHI TEpPTAM
BCEPEIIUHI PIIMHY Ta MIXK PIAMHOIO Ta TBEPUMH CTIHKAMU;

2) MiclIeBl BTpaTH HAMopY, 110 A1I0Th (IPOSIBISIOTHCS) JUIIE B OKPEMUX MICIISX,
7€ ICHYIOTh Pi3HI1 3MIHU (OCOOJMBOCTI) YMOB MPOTIKaHHA. Y 3arajlbHOMY BUTJISII
JUTSL IUJISTHKH TIOTOKY MOYKHA 3aIMCaTH:

h./, Zh, +2hi (192)

h Zh

ne "' — saranpmi BTpaTH Hamopy; ''— BTpATH MO JOBXHUHI; =" — cyMa MICHEBUX

. . h

BTpaT. Brpauena mexaHiuHa eHepris NEPEXOAUTh Y TEIUVIOBY /. € TaKOX poOOTOIO
cui TepTs. MK HUMHU ICHY€ T€BHa 3alIekHICThb. Po3risiHemo ii Ha mpocTtomy
MPUKIaA1 CTaoro pIBHOMIPHOIO PyXy MPU HAIBHOCTI JIUIIIE BTPAT IO JOBKHUHI.

Buninsemo y notoiri nepetunu 1-1 ta 2-2 Ta MK HUMHU JTUISHKY JOBXKHUHOIO /.

3naxoxumo nenTpr neperunis & ta . IIpoBoanMMO Yepes HUX BiCh IOTOKY S.

Hagkosno Hei Buauisiemo 00’eM mpu3MaTU4YHOI (GOpMH, 3 TIOCTIMHUM IO JOBXKHUHI

nepeTuHoM @ . Hamiyaemo ropuzoHTaibHy miomuny nopiBasHHS 00. TlozHauaemo

MIEPEBUILICHHS HaJl HEI (BUCOTHU, MOJOKEHHS) IIEHTPIB TSKIHHS TEPETHUHIB Z,

Z

2

Ta

3 MeXaHIKH BiJIOMO, L0 MPAMOJIHIMHUNA PIBHOMIPHUN PYyX BiIOYBAa€ThCS MpPH
YMOBI BPIBHOBaXEHOCTI BCIX J1I0UnX cuil. Po3riasiHemo ix.
1. Cuna TSXIHHS.
G=pg(-w) (1.93)
[i mpoexuis Ha Bick S Oyje:
G, =pg-(lo)-sin® (1‘94)

>
ne ©— kyT HaxWiIy Bici MOTOKY (@ TaKOK, IPU PIBHOMIPHOMY pyci JIiHIT AHA) 10
TOPU30HTY.



3 MatoHKa 6a4nmMo, II0:
[-sn®=Z -Z,. (195)
3HAYUTh:
G, =pga(Z,~2,). (1.96)
2. Cunu TUCKY.

Ha BepxHili Ta HWXHIN 3pi3U BUIUIEHOT0 00’eMy (TOpLEBI NEPETHHH) BOHH,
BIJIIMOBITHO, CKJIAJAI0Th:

F=po pafi=po (1.97)
Pora P i eI i /-1 Ta 2-2. B
e P ta TiIpOIMHAMIYHUN TUCK y IIEHTPax MEePeTUHIB ta 2-2. Bekropu

LUX CHJI JIIOTh MO3J0BXK BICI S, ajie y pI3HUX HaIpsIMKax.
3. [Ipoekmii  HOpManbHUX  (OOKOBHX, NEPHEHAUKYIISPHUX ) CUI

TIPOJAMHAMIYHOTO THCKY #”» Ha OOKOBY MOBEPXHIO BHJAUICHOTO 00’€My B CyMi
JOPIBHIOIOTH HYIIIO.

4. Cunu tepta 7.

CTBOpPIOIOTBCSI  PIBHOMIPHO Ha BCiM  OOKOBI  TMOBEPXHI  BHUILJICHOTO
00’eMy BIITOBITHO 0 XapaKTepHUX 3HaY€Hb JOTUYHUX HAMPYT:

T=z-(x:D, (1.98)
e % — 3MOYCHHI IEPUMETP.

Cuny TepTs CIIiJl PO3INIAHYTH JAeTalbHille. [X MOXHA MOiIMTH Ha JBi TPYIH.
[lepma BkiIIOYAaE B3a€EMOJIII0 MK YacTKaMU BCEPEIMHI BHUIUICHOTO 00’ €My.
OCKUTBKM BOHU PYXAIOTHCS 3 PI3HUMH MIBUAKOCTSAMU MK HUIMUA BUHHKAIOThH MapHi
CWIM BHYTPIIIHBOIO TEpTs. AJe iX 3arajbHa, IJsi BChOTO 00’€My, piBHOAIIOYA
JOpIBHIOE HYJO. Jlpyra rpyna — 11e TepTs Ha Mexkax MOTOKY (200 oro 4acTUHM).
Came TyT popMy€eThCS CUIIa, 11O /1€ MPOTH Teli.

Posrisimaemo cymy BCiX JIIOUMX CHII:

pgco(Zl—Zz)+plco—p2a)—‘r;(l=0‘ (199)

Po3ainumMo Bech Bupas Ha P8¢

z-z BB _wd
1 2 .

rg P8 pPEW (1100)

3anuieMo Tenep A1 BUAUICHOTo 00’ eMy piBHSHHSA bepHyii:

Z, +£+auf :Zz+£+a—vzz+hf,
pg  2g pg 28 (1.101)
ne V=Vt g piBHOMIPHOTO MOTOKY, he BTpaTa HaIopy Ha IUISHIN /.
Otpumyemo:
Z, —Zz+i—£:h,.
P PE (1.102)
[TincraBmsiemo (1.102) y (1.100):
Tyl —n
pgo ' (1.103)

3BIIKHU:



T _ hfa)

rg lx (1.104)
hf

BigHomenHs /! Tmoka3zye BTpaTH HAmopy Ha OJWHUINO JOBXHHH TOTOKY i
0]

SBJSIETBCSL TIAPOBIIYHUM TTOXHIOM I.__ | Bigmomenus?  1e riApaB-JTIYHUN

paaiyc — R. Otpumyemo:
L —gRI
P : (1.105)

[le#i BHpa3 Ha3MBaIOTb OCHOBHHUM pPIBHSHHAM PIBHOMIPHOTO PYXY IOTOKIB
pIAMHM.

3 HaBeJEHUX [aHUX TaKOX BHUIHO, IO MpH Oe3HaNmipHOMY (BUIBHOMY)
piBHOMipHOMY pyci rizpaBmiunmit moxma'’s) | 1’€30MeTPUYHHMI TOXHI ) ra
TeOMETPHHUHII [IOXIT — JIHA Ta BUTbHOI roBepxHi /) piBHi MbK cOGOIO:

I.=J,=J,

1

[Ipu HamipHOMY pycCl - 3aMIHSIOTH Ha T

P

P

(1.106)
[Ipu po3risial TaMiHAPHOTO Ta TYpOYJIEHTHOTO PYyXy MU PO3TJISAAIN 3aJI€KHICTD

Mik? Tta’ . Ockinbku pyX BOJAM B plUKax 3aBXAU TypOYJIEHTHUH, TO AJIS HUX
MO’KEMO 3aIUCaTH:

p , (1.107)

e K — meBHUM Oe3po3MipHui koediuieHT mpomnopiiiHocTi. IligcTaBasemo uei
BHpa3 B OCHOBHE PIBHSHHS PIBHOMIPHOTO PYXY:

2 f

K- =gRI =gR—

. (1.108)
OcCkiTbKM MM OJ[pa3y BBaXKasld, IO JIIOTh JIMIIE BTPATU MO JIOBXKHUHI, TO he=h
3HAYUTE:
Bo=h =NV _g L0
gR R 2¢g (1.109)
Tosnaunmo X =% | e * — koediuieHT rinpapnidHoro Teprs. OTPUMAEMO:
B =g, L2
R 2g (1.110)
s popmyna mmpoko BUKOPUCTOBYETHCSA B TiApaBiili. SIKIIO MOBEPHYTHUCS 0
(1.108), To 6aunmo, 110
v= \/g'\/RJ
K . (1.111)

Jg B c
Ilo3gauumo ' ¥ :



v=cVRI xc\h-J (1.112)

ne h — cepeaHs TIMOUHA TUIOCKOTO MOTOKY (AuB. 1.2.).

s dopmyna Bnepme Oyma otpumana Illezi y 1775 pomi. Bin BBaxan
koedimieHT ¢ — ctanmMm. llotim 1i ctanu HasuBatu (opmynoro Ille3i, a ¢ —
koedimientom Ille3i. BusicHuioch, 1O BIH JOCUTh CUJIBHO 3MIHIOETHCS. Y
TEMEepIlHI Yac ICHye BelMYe3Ha KUIbKICTh METO/IB BHU3HAYEHHS LIbOTO
koedimienty. Lle Bkazye Ha nocuTh ckiagHy Horo mpuponay. [lokazano, mo BiH
3QJIEKUTHh BIJ] MIOPCTKOCTI CTIHOK, MO3JOBXHBOTO MMOXWIY Ta TiAPaBIIdYHOTO
paniycy notoky. [LIopcTKiCTh CTIHOK BU3HAYAIOTH SIK ILISIXOM MPSMHX JTOCTIIKEHb
TaK 1 IEPEBAXKHO IO IIKAJIaM-TaOJUIISIM, Y SIKUX HaBEJICHO CIIOBECHI (SIKICH1) OMTUCH
PI3HUX TBEPAMX MOBEPXOHB. ICHY€E, 30KpeMa, IIKajia JiJIsl pyces piyok.

Pi3HOMaHITHICTh MOBEPXHEBUX IMOTOKIB CYXOJIONYy Ta XapaKTEPUCTHK iX PYXy
HaJ3BUYaliHO BenuKka. Lle MOXyTh OyTH 1 TOHKI, IUTIBKOBI JaMIHApHI MOTOKH, 1
nepexiifi, 1 TypOyJIeHTHI MIKPOTIOTOKH Ha CXUJIaX, B MEKaxX JbOJOBUX Ta CHIKHUX
yTBOPEHb, OYPXJIMBI MOTOKH B Spax, MOTOKH CKJIAJIHOTO XapaKTepy B THPIOBUX
NUNSHKAX PiYoK i T. 1. IX J0CHifKeHHS IPOBOAATHCS K 3 BUKOPHCTAHHAM METOIiB
TIPaBIIIKA TaK 1 METOJIIB TEOPETHUYHOI TJIpOMEXaHiKu, Teopii TypOyJIEHTHOCTI Ta
IHIIUX TIAXOAIB. 3HAHHS 3aKOHOMIPHOCTEW pPyXy BOJAHHUX IOTOKIB JOMOMArae
BHBYATH T'APOJIOTTYHI SIBUIIA Ta MPOIIECH.

OcoOiMBUM TIMTAHHSIM € TPAHCIOPTYBAHHS BOJHMMHU TIOTOKaAMHU CYXOJ0JTY
TBEPJIUX YaCTOK — HAHOCIB. IX BUHMKHEHHS TMOB’S3aHE 3 epo3iero (JIIT. erosio —
po3’inaHHs) IpyHTIB Ta nopia. Bona BigOyBaeThCsi MPaKTUYHO CKPI3bh HA TIOBEPXHI
CyXo0Jy (HaBiTh B MyCTENSAX JEKOJIM OyBalOTh 3JIMBU 1 YTBOPIOIOTHCS TUMYACOBI
BOA0TOKH). Epo3ist 3a1exuth Bii eHeprii (MOTyKHOCT1) MOTOKY. Po3risineMo aesky

{ioro iNSHKY JOBXKMHOM L (kM), Ha sKiil BiIMIiTKH JHA 3MeHIIYIOThCS Bix 1 (M)

no > (m). 3a neBuwuit mepiox A! mo wiit npotikae 06’em Boxu W (M3). Moro Bara
KI'

3 . . osee
cknamae 7" (xr), ne” — muTOoMa Bara BOI[I/I(M j . [nsa npicHO1 BoAM ii 3HAYEHHS

KI'
. y =1000—
MOXKHA TPHAHSTH M’ . TakuM YHHOM pOOOTA, IO BUKOHYETHCSA CHIIOKO

TSOKIHHS, @00 €HEepris MOTOKY Ha JIaHii TUISHIN 3a MMepioj] 4yacy Al Oyne ckiaaaTH:
A=E=pW-U=IL)  (1.113)

OnuHuIill BUMIpIOBaHHS OYIyTh Taki:

[ b=

(1.114)

SIKIIO mizcTaBUTH 3HAYEHHS ” , TO OTPUMAEMO:
A=1000W (H, — H,) (1.115)

[lepeitnemo Bizx poOOTH 10 MOTYKHOCT1 MMOTOKY:
N:i:IOOOK(H, ~H,)=1000Q(H, - H,)
At At (1.116)
ne O — cepeAHs BUTpaTa MOTOKY. SIKIIO Tenep MeperTH 10 MOTYXKHOCTI Ha 1 KM

HOBXWHH, TO OTPUMAEMO!



N’:IOOOQ#:IOOOQJO (L117)

ne V' — nuroma (KinoMeTpoBa) MOTYXHIiCTb, “o— cepemHiil T03M0BKHIi MOXHII

JIHA, L0 BUPAXKACTLCA B M/KM, a00 %o. Beanunny V' Ha3suBaIOTL KUBOIO CHIIOIO
noToky. BoHa Bifirpae Haj3BUYailHO BEJIUKY pOJIb B TPAHCHOPTYBAaHHI HAHOCIB 1
PO3BUTKY PIUYKOBUX pycea Ta 3amiaB (TOOTO y BCbOMY KOMIUIEKCI €pO31itHO-
aKyMYJISTHBHHUX TIporieciB). Haramaemo, 10 >KMBOIO CHJIOI0 MM Ha3WBaJHM TaKOX
L
BEeMUMHY 28 , KOJAM pO3MJIAfamd 3MicT piBHAHHS BepHymmi. 3a ¢opMynoro
. 2 = . .
Mle3i® =<7 | ne h — cepenust rIuMOMHA TMOTOKY. SIKIO BpaxXyBaTH,
mo@=¢ V=82V 1o 3aranpHa xuBa cuia 6yze:

UZ

N'=1000B-h-v-J,=10008-v-—

¢, (1.118)
e B— IIMPHUHA ITOTOKY. HOpiBHIO€MO 3arajibHy Ta IIUTOMY KUBY CUITY:
N':U—2~2—g~10003-u
28 ¢ . (1.119)

3BiacM OauyuMo, 1O Yy (I3UMYHOMY BITHOIIEHHI 1€ Pi3HI XapaKTePUCTUKH
(eHeprisi Ta MOTYXKHICTb, MMTOMA Ta 3arajbHa BedauuuHa). Lle MoxHA TOSICHUTH
TaKOX HACTYIHUM YHHOM:

2 2
Y28 100080 =228 10002t
2g ¢ 2g ¢ t (1.120)

b

1€ t — 4ac, 3a SIKUW YacTKHU MOTOKY MPOXOAATh BiacTanb /. Ilpu npomy BennumHa

UZ

28! Gyne BikKe He MUTOMOIO €HEPTi€l0, a MUTOMOO MOTYXKHICTIO (IO BiTHOCHThCS
J10 TIeBHOT TOuKHM, ab0 BepTukaini). Ii 106yTok Ha BI, TO6TO Ha MIIOLLYy MOBEPXHi
MOTOKY OyJle BUpa)XaTu HOro 3arajibHy MUTOMY MOTY>KHICTb.

B niioMy noHsATTA 0po pyX HaHOCIB Oy/ie PO3TISHYTO B PO3/LI1 MPUCBIUYCHOMY
rigposiorii  pidok (2.4). Ane TyT CIiI 3ayBaXWHTH, [0 OMNHC TaKUX
3aKOHOMIPHOCTEN — AyXe CKJIaJHa ripoJuHaMIyHa 3ajaya.

1.2.16. CnokiiiHi Ta OypXJHMBi NOTOKH

CrokiifHI TOTOKHM XapaKTepU3YIOThCS IUJIABHOIO (POPMOIO BOJHOI MOBEPXHI.
[lepernonn BOHU OOTIKAIOTh CIOKIHHO, 0€3 pI3KUX 30ypeHb, YTBOPIOKOYH IEpe.
HUMU IUIaBHY JIiHIIO migidomy piBHIB. Takuil xapakrtep Tedii, SK IpaBUIIO,
BJIACTUBUN PIBHUHHUM PIYKaM.

BinbHa moBepxHs OypXJIMBUX IMOTOKIB BIAPI3HSAETHCS 3HAYHOIO HEPIBHICTIO,
MIHJIUBICTIO, HAsABHICTIO pI3KUX 30ypeHux rpeOeHiB (MIABUILIEHB) Mepes
MEpPEeroHO0 1 BIAMOBIAHUMHU TIOHM)KEHHSAMHU 3a HUMH. Pi3ki TMiJIBHUIICHHS
(miaKUIaHHS BOJIM) HA3UBAIOTh TPaBIIYHUMH CTpUOKamMu. BOHU YyTBOPIOIOTHCS Y
CTpIMKUX (OYpXJIMBHX) MOTOKAX IMepe] nepenkogamMmu, ado mpu pi3KoMy Hepexoal
BiJl CTPIMKOTO J0 CIIOKIMHOIO MOTOKY (P13Ke 3MEHIIECHHSI MOXUITY JHA).



JlocnimkeHHsl COKiIMHOI Ta OypXJIMBOi Teuli MPUHHATO BECTH 4Yepe3 pPO3TIIsij
MUTOMOI €Heprii mepeTuHy MnoToky. BoHa Moxke OyTHM BH3HaueHa 3 PIBHSIHHS
bepuyii a1 MOTOKY peaibHOT PIIUHU:

av’

P
E=7+—+
rg 28 (1.121)
Jis toro, mo0 MOPIBHIOBATH II0 E€HEPril0 y PI3HUX NEpeTHHaX MOTOKY
BUKJTIOYAIOTh BIUIUB Z. Toxi:

2

E=h+2Y
28 (1.122)
P
ne P8 (1.123)
ToOTo0 eHepris riIpoCTaTUYHOIO TUCKY BUPAKAETHCS MPOCTO Yepe3 MOTECHIIMHY

EHeprilo.

[Ipu 3amaniit BuTpati Boau () MOTIK MOXKE MPOTIKATH Yepe3 3aJlaHuil MEePEeTHH 3
pi3HUMH TAUOMHAMU (1, BIAMOBIAHO, MWBUAKOCTAMHU). OCKUIBKM TJIMOUHU 1
HIBUAKOCTI OJHO3HAYHO B3A€IMOB’s13aH1, TO MOXKEMO JJIsi £ BUOpaTH TUIBKUA OJUH
apryMeHT 1 3aIucaTu:

E=7m, (1.124)
Sximo gocniautu Mo PyHKIi0, TO 3 BUKOpuUcTaHHAM (1.122) G6aunmo, 110 npu

2 2
av av
— 0 E — oo, — 0,

g . A saxmo "% o 28 1 piBHsHHA (1.122) psimye 10:
E=h . (1.125)

Takum ymoBaM BiAmnoBifae PyHKIisA, rpadik AKOI MpeaAcTaBleHUNd Ha puc. 142

Sk OGaumMo, iCHye TOdka mepeTmHy OYHKIiI, me E=minnpu mneBHOMY '

(xpuTHuHa TIMOMHA). ['padik BUIllE KPUTUYHOI TOYKH BIAMOBIIAE CIIOKIMHIN Teuli,
h=h

h—0,

a Hwkye — Oypxuusiid. [lpu “IOTIK 3HAXOAUTBHCS Yy KPUTUUYHOMY
(HecTiiikoMy) CTaHI.
Mo>kHa BCTAaHOBUTH 3aJIEKHICTh, SKOIO CIiJ KOPUCTYBATHCS ISl BU3HAUCHHS
dE _,

KPUTUYHUX XapaKTEPUCTUK MOTOKY. Y KPUTUUHIN TOUIll @/

Toni, npu Q= const  \rosxemMo OTpUMATH:

dE _, 0@ do_,

dh go dh (1.126)
Bpaxosyemo, 1o 4@ =8-dh  toni:

%2 B
& O (1.127)
A€ Bx— mupHUHA KPUTHYHOTO MOTOKY, ¥ — IioIa Horo nepetuny. [ai:
aQZ _ a)K3
g B (1.128)

[e piBHAHHS KPUTUYHOT'O CTaHY MOTOKY. 3a HOTr0 JOMOMOI'OI0 MOKHA OTPUMATH
KpUTEPIi Mepexoay BiJl CMIOKIHHOTO 0 OypXJIMBOTO CTaHy:



2 2 2 2
_av o, B, au B, ay,

1

e - -
go, gB h,.  gh (1.129)
Bupas y npagiii yactusi pu ¢ = ! npuiinsito HasuBaTh urcioMm Dpypa:
2 2
Fr= 0 Fr= o

gh | abo gR  (1.130)

s OypxnuBHUX MOTOKIB Fr>1, a ans crnokitaux f£r<1. Ile uyucimo MoXKHa
IHTEpIpeTyBaTU SIK CHIBBIAHONIEHHS MDK [MOKa3HUKAMHM KIHETUYHOI Ta
MOTEHII1ITHOT eHeprii B MepeTHHl MOTOKY. 3 I1HIIOro OOKY ICHYIOTh TPaKTOBKH
MOB’5I3aH1 3 HAABHICTIO TaK-3BAaHUX XBUJIb, 110 3YNUHWIHCS (CTOSYMX XBHIb Y
noTotri). BioMo, 110 MBUAKOCT1 pO3MOBCIOKEHHS XBWIIb HA MUIKIHA BOJ1 (10 SAKOT

. . =./oh . > ./ oh

BiHOCATECA pycinoBi noTokn) cknagae <~ V& Toxmi npu U~ VE" yrBOprooThes
30ypeHi cTosiul XBWil. BiAMoBiqHO MOXHA 3amucaTd HOBHM (1HIIMI) KpuUTepin
30ypeHHS:

Jeh (1131

Y xpuTH4HIN TOUIll Fr=Fr'=1,

Crnig TakoX 3ayBa)KUTH, IO B peaIbHUX YMOBAaX IOINEPEYHi MEPETUHU MOTOKIB
caMo(OopMyIOThCSl  (PO3BUBAIOTHCA). TOMY HOCHITKEHHS OYypXJIMBOCTI Tedii
MOBUHHI BPaXOBYBATH 1I€H aCTIEKT.

Cami OypXJIMBI MOTOKU TaKOX MOXXYTh OyTH He oHaKoBUMU. [Ipu momanpiomy
HApOCTaHHI IBHUJIKOCTEN Ta MO3JIOBXKHIX MOXUJIIB pycesl HACTyNaloTbyMOBU KOJHU
y MOTOIll YTBOPIOIOThCS Crenu(piuHl CUCTEMHU XBWIb 1 MalOTh Micle crenudidi
ABUINA (aepalis, KaBiTailis Ta iH.). B mpupogHuX yMoBax po3BUTOK TaKUX MOTOKIB
JOCUTh OOMEXEeHHMH. AJe y IITYYHUX BOJHUX 00’e€kTax (TIAPOTEXHIYHUX
CUCTEMax) Ma€ JOCUTh BeJMKe 3HaueHHs. [IpukiagamMu MOXYTh MOCITYXUTH
BOJIO3JIUBH BUCOKUX T'peOelib, MIBUIKOTOKH, CTPIMKI BOJOCKHAHI T1IPOTEXHIYHI
tyHen Ta . Kyrtu ix Haxunmy MoxyTs nocsarta 40-50°, mBuakocTti teuii 30-40
Mm/c.

[IpyHIMIIOBOIO OCOONUBICTIO BIAKPUTHX BHUCOKOIIBUJAKICHUX TOTOKIB €
BUHUKHEHHS HOBUX, JOJATKOBUX CHJ, IO TOB’s3aHO 31 30ypeHHSMHU BUIbHOI
noBepxHi. [li 30ypeHHS TPUBOIATH A0 JIOKAJbHUX BUKPUBIEHb IOBEPXHI,
BUKJIMKAIOTh aepallilo, YTBOPEHHA ODKYYMX XBWJIb Ta IHIIl CynmyTHi siBuma. Lle
CYNPOBOJIKYETHCS JI€I0 TOAATKOBUX CUJI IpaBiTallli, IOBEPXHEBOTO HATATY, CHJI
aepoJUHAMIYHOTO OIOpY.

Bixxydl XBUJII MOXYTh IOBUIbHO (CaMOBLIbHO) BUHMKATU mpu Fr>2. Aeparis,
MpHU 30UIBIIEHH] MBUAKOCTEMN, MOCTYIIOBO OXOIUTIOE BCE OUIBIIY TOBIIUHY MOTOKY.
[loBHa aeparlisi cnocTepiraeTbes Ipu JIy>ke BeIUKuX ynciax Opyna.

VY BUCOKOIIBUAKICHUX TOTOKAaX CIOCTEPITA€ThCS II€ OFHE I[IKABE SBUILE —
KaBiTallisl. YMOBU 11 BHHUKHEHHS MOKHA 3HAUTH 3 PiBHAHHS bepHyii:

P+ pv’/2+ pgh = const (1.132)

1€ 1 — BHUCOTa HaJl TUIOHIMHOIO MOPIBHIHHSA. 30UIbIIEHHS IBUAKOCTI MOTOKY MPHU
h = const IPUBOJUTH A0 3MEHIICHHS T1IPOUHAMIYHOTO THCKY.



[Ipu meBHIM MIBUAKOCTI BOHO AOCATA€ 3HAYEHHS TUCKY (MPYKHOCT1) HACUYEHOT
napu. ToMy BcepeauHl MOTOKY MOXYTh YTBOPIOBATHCSI Mapora3oBi OyJIbOaIiKu.
Bonu mnopylyioTh HEpO3pUBHICTH (CYUUIBHICTH) MOTOKY. BOHM MOXyTh cami
pyiiHyBaTHCs (3aXJIONYBaTUCS) B MICISX JIOKAJIBHOTO MIIBUIIEHHS THCKY. Pyx
OTOYYIOUOi BOJM J10 LIEHTPY OynbOamku, Opu iX pyHHYBaHHI, NMPUBOIAUTH [0
3HAYHOTO MHUTTEBOIO 30UIbLIEHHS THUCKY. BiH MOXe nmepeBuIlyBaTH TUCK B MOTOI
y 1300 pa3. lle Moxe pyiHyBaTH Marepiajid TEXHIYHUX MPUCTPOIB Ta CIOPYA
(3am130, 6€TOH Ta 1HIII).

HaiiOu1bln 1HTEHCUBHUM BHUJIOM pyXy € Bojgocnaau. [Ipu BiAMOBIZHUX yMOBax
TYT CHOCTEPIra€ThCsl HE TUIBKH aepallis, ajie 1 3HaYyHe PO3NWICHHs (pyHHYBaHHS,
3HUIICHHS [UTICHOCT1) MOTOKY.

CTpIMKICTh NPHUPOJHHMX TMOTOKIB HE MOXE HE BIUIMBAaTH Ha XapakTep
TpaHCHOPTYBaHHsI HaHOCIB. lle Takox BHOCUTH MEBHY chneuudiky y Mpolecu
PO3BUTKY pyceln Ta 3amiaB. [Ipu nepexoni Fr yepe3 OAUMHUINIO B MOTOL MOXYTh
3’ ABIATHCS crienudiuHl YTBOPEHHS, MOB’A3aH1 3 PyXOM HAaHOCIB — aHTHIIOHU. SIK
MPaBUJIO BOHHM PO3TAIllIOBaH1 JIAHLIOTAMU TO3J0BX HAWMOUIbII 1HTEHCUBHUX
CTPYMEHIB TMOTOKY. 3aKOHOMIPHOCTI iX PO3BUTKY JOCIIKYIOTh JUHAMIKa
pPYCIOBUX TOTOKIB Ta TEOpis pyciaoBoro mpouecy. AHTHUAIOHU (K (GOpMH)
pyXaroTbcsl MPOTH Teuii MEBHHM yac, a MOTIM MOXYThb OyTu 3pyitHOBaHi. [lpu
[bOMY YaCTKHM HaHOCIB PyXalOThCs TUIbKU MO30BX Teli.

[Ile OuTbLI IHTEHCUBHUM PYXOM XapaKTEpHU3YIOThCS MOTOKU, IO SBISIOTH
co00I0 CYIUIbHY CyMIll BOJAM Ta HaHOCIB. BOHM (OpMYyIOTbCS NpU 3HAYHUX
MO3/IOBXKHIX TTOXMWJIaX BOAOTOKIB. Ile MoxxyTh OyTH ceni (B MeXax CyXxoo0iy), abo
HaMYJIOB1 MOTOKH (B MeXaxX OKEaHy).

HamynoBi motoku nocuth crienudiuni. BoHM MOXyTh MaTu MIBUIKOCTI 10 25-
30 m/c. Tlpu bOMy y HUX HEMa€ BUIbHOI MOBEepxHI. J[MHAMIKA TaKUX MOTOKIB IIIE
BHBYAETHCA.

1.2.17. IlpukJjiagu JaMiHAPHOIO PyXy
B rigpaBiiii BUBEAEHI 3aJI€KHOCTI JUISI MIBUAKOCTI JIAMIHAPHOTO PYXY YaCTOK

piaunau. [ns tpy6:

J
u_g = (roz_rz)
4v , (1.133)
ne 7 — I’ €30METPUYHUN TOXWJ, ¥ — KIHEMaTUYHUM KOE(PIIEHT B’A3KOCTI

(MouiekyIsipHOi),
(vactku Boan). Takox:

pazaiyc TpyOu, r— BIFCTaHb BiJ] Bicl TpyOH 10 JaHOT TOUKHU

gJ, -d?
umax =,
lev | (1.134)
fe “m — MBHAKICTH YaCTOK, IO PyXaOThCS MO Bici moToky, ¢ =2 .
JI71s1 IIUpOKOTro MPsIMOKYTHOTO pyciia:
u=2 2
2v , (1.135)
ne J — TOXwWwI BUIBHOI MOBEPXHI, # — TJIUOWHA TMOTOKY, Z — BIJACTaHb BiJ

MOBEPXHi 70 3a7aH0i Touku. JIjist moBepxHi z = 0, a:



v, (1.136)

SIKuo po3rasgaTH CepeHI0 IIBUIKICTH ISl BCi€l TpyOM, TO BOHA CKJIAJa€

MOJIOBUHY Bify “m
1 . gJn-d’
2" 3w (1.137)

OCHOBHUM MPHUKJIAJOM JIAMIHAPHOTO PyXy B MPUPOJ1 € (PUIBTpALS MII3EeMHUX
BOJl y OPUCTOMY CepeAOoBHILI. YSIBUMO co01 TpyOKY 3amoBHEHY MmickoM. [lnoma ii
NEPETUHY CKIIAJAE:

a0 = 7[?2 = COHOP' to,.
,  (1.138)

ne e — cyMapHa IUIOHIA IIEPETHHY IOp. “w — CyMapHa ILIOIA HEPETHHY

JacTOK. SIKIIO pO3TiIsAagaTH MiHCHY CEPEIHIO TOCTYIAIbHY IIBUAKICTh PyXy BOJH, TO
BOHA MOYKe OYyTH po3paxoBaHa uepe3 BiANOBIHY BUTpaty (0):

vo O
Daon (1.139)
[lopsan 3 1M rOBOPATH MPO MIBUIKICTH (UIBTPALLIL:
Y

u=

,, +O,. (1.140)

Sk 6aunmo, u — ¢ikTuBHA (ysABHA) IIBHUJKICTh, siIka Oyne 3aBXAU MEHIIA 3a
nificny. MoskHa mokasaTu, 1110

u=n-u' (1.141)
Jie 1 — TOPUCTICTH IPYHTY Yy Oe3po3mipaux onuHuIiX. B cepenuni XIX ctomiTrs

Oynu mpoBeneHi qociian 3 (GUIbTpaIli€lo B MicCKax Ta TNIMHaX. byna BcTaHOBJIEHA
dbopmyna, Ky Ha3uBarwTh hopmysioro [apci:

u=x-J, (1.142)

b

1’ €30METPUYHUN TTOXWJI B JaHIM ToUIll, a K— Koe]iieHT (QiapTparii.
=1

ne
Bin mMae po3aMipHICTh HMIBUJIKOCTI 1 JOPIBHIOE MIBUJKOCTI (UIbTpaLii mpu 7,
[Ipu BU3HaYeHIH (cTauiil) TemnepaTrypl BOgUY =¢onst - a kK — 3aeXKUTh TUTbKH BiJ
XapaKTepUCTUK TIpyHTY. SAkmio mnopiBHIoBaTH ¢opmyny Japci 3 ¢opMmynamu
NaMiHApPHOTO PyXy BOAM B Tpybax, To 6auuMo, o B Hiil HeMae Benumuuuu 4 . Ile
IOB’SI3aHO 3 THM, IO IS JaHOTO TPYyHTY 9 —>const | BpaxOBYEThCS KoedilieHTi
GbinpTpallii aBTOMaTUYHO.

. — . +
Ockinbku €% @+ @) yaemo:

0=(0,, +@,, ) K, =0 x-J (1.143)
Ile takox ¢opmyna [lapci. Bona mae meBHI MeXi 3aCTOCyBaHHs. BBaxkaioTs,
2
y V=001
110, SKIIO TPUHHATH ¢, 1o (hopMysTy MOYKHA 3aCTOCOBYBATH B MEXKaX:

ud <0,01+0,07 (1‘144)



ne d — cepesiHiii 1iaMeTp YacTOK I'PYHTY B CM, ¥ — IIBUAKICTh (iIbTpalii B cm/c.
Sxio 1o0yToK ud nepeBuIye naHi 3Ha4eHHs, TO PUIBTpAIlis cTa€ TypOYIECHTHOIO.

®opmyny [apci MOKHA 3aCTOCYBATH JUIsl aHAJII3y CTAJIOr0 PIBHOMIPHOI'O pyXy
J

IPYHTOBUX BOJ. SIkmio 1ie Oe3HamipHUM MOTIK, TO Sy = , 1e J — mo3710BXKHII
CU p—
noxui BuUTbHOI moBepxHi. Ockineku B °, me B — mupuHa MOTOKY, a h, —
cepeaHs MMONHa, OTPUMYEMO:
@
q:Q:—KthCKJ
B B , (1.145)
7€ ¢ — Tak-3BaHa OJMHMYHA BUTpaTa, TOOTO BUTpaTa Ha OJWHUIIIO HIUPUHU

MOTOKY (BUTpAaTa 4epe3 BepTUKalb, a00 Ha BepTHKaiil). OJUHUII BUMIPIOBAHHS ¢-
m2/c.

Takox MOKHa 3anucaTH:

h=-1
B A (1.146)

AHaNoOTi4Hi 10  PO3TMJIAHYTHX  BHINE  3aKOHOMIPHOCTI  PYXy  BOJIH
BUKOPUCTOBYIOTHCA Y TOCHIKEHHSIX OOJIIT.

[{ikaBuM MPUKIAIOM JIAMIHAPHOTO PyXy € pyX JboJoBHUKIB. [lepmii crnpobu
BUMIPATH BIANOBIAHI IIBUIKOCTI Oyiu 3pobseni me y apyrid mojoBuHi XVIII
CTONITTS. AJie JOCHIIPKEHHS MOXJIMBOCTI 3aCTOCYBAaHHSI 3aKOHIB JIaMIHAPHOTO
PYXY PIIMHU BITHOCSATHCSA 70 Mepuioi monoBUHU XX CTONITTA. MoKHa 3amucaTu:

O, =K-hy S, (1.147)

ne Vr— WIBHAKICTH PyXY JIbOJOBHKA, ' — HOro MOTYKHICTh (B MeTpax), —
MO3JJ0BXH1 MOXWJI MOBEPXHI, K— PO3MIPHUN EeMIIPUIHUI

koeditient. [Ipu TakomMy mixoai HAMOUIBII MBUAKOCTI pyXy CIIOCTEPIraloThesl y
MPUIMOBEPXHEBUX IIapaXx.

HacnpaBai pyx JbOJOBUKIB OUIBII CKIQJIHUM TOMYy, 3 OJHOTro OOKY,
JOCIIPKEHHsSI 3aCTOCYBaHHS 3aKOHIB JIAMIHApPHOTO PYyXy Il HUX MOTpeOyBaiu
3HAYHUX 3YCUJIb 1 Oyl CyHepewIMBUMH, a 3 JPYyroro OOKy, Il 3aKOHU MaroTh
MeBH1 0OMEXEHHS 3aCTOCYBAHHSI.

1.2.18 Teuii y Bogoiiomax

Sk Bxke Oyno 3ayBaxkeHo y 1.2.8, MeToAM AOCHIIKEHb TUHAMIKU OKEaHy JIEIO
BUIPIBHSIOTBCA BIJ JOCHIKEHb BOJOTOKIB cyxonoiny. lle mom’si3aHo sk 3
CUCTEMOIO JII0YUX CHJI, TaK 1 3 TUM LI0 PyXH BiAOYBalOThCS 4acTo 0€3 3HAYHOTO
BIUIUBY TBEPAUX TMOBEPXOHb (0OMEXeHb). ICTOpMYHO 1 METOMOJOTIYHO IIi
JIOCHIDKEHHsT OUIbIe TMOB’s3aHlI 3 METEOpoJoriyHuMu ((pi3uka, JUHAMIKA
atMocdepu). Xoya 151 0COOJTUBICTh, 3 THIIOTO OOKY, MOXKE OYTH pO3IJISHYTA, SIK
MPOSIB €IHOCTI 1 0araTOrpaHHOCTI BUBYEHHSI BCI€i Ta30BO-PiAMHHOI OOOJIOHKU
3emuti.

3yNMUHUMOCH Ha JIESIKUX OCHOBHUX YSBIICHHSX MPO 3aKOHU (POpMYyBaHHS TEUiil.
(ITepenik OCHOBHUX iX BHJIB Ta Ait0unXx cuil Oyso HaBeneHo y 1.2.11.). [ns nporo
Tpeba BUIUIUTH HAWTOJIOBHINII BUMAIKH CIIBBIIHOIICHb iF0YUX (akToOpiB 1



BIIKMHYTU BCl ApyropsaHi. Tak chopmyBanuch Teopii JTBOX OCHOBHUX BHJIB
TeYiil: TpaJleHTHUX Ta JperPoBUX.

OCHOBHHUM HiJITUIIOM I'PaJieHTHHUX Tediil € rycTuHHi. IX Teopis po3pobisiack y
nepmiii nosoBuHi 20 cromitts B. Canacrpemom ta B. Xemnana-XaHceHoMm Ha
ocHOBI1 Teopii uupkysaii B. b’epkHeca. 3HauHuii BHECOK B ii PO3BUTOK 3pOOUB
takoxx M. 3y0oB.

Tuck B okeani (Mopi, BOJ0IM1) 30UIbIIYETHCS 3 MMHUOWHOI0. MOXHA BUAUTUTH
ySIBHI MOBEPXH1 3 OJHAKOBUM HOT0 3HaYEHHAM — 1300apHyuHi. AHAJIOTTYHO MOYKHA
BUJUTUTH TOBEPXHI PIBHOIO 3HAYEHHS TYCTUHU — 130IIKHIYHI, Ta MHUTOMOTO
00’emy — 13octepuuHi. Illap Bogu (obGmacth mpocTopy), ne 1300apuyHi Ta
130MIKHIYHI (130CTepUYH1) MOBEPXHI MapajieidbHl HA3MBAETHCS OApPOTPONMHUM. A
AKIIO BOHHM NEPETHUHAIOTbCI — OapoKIMHHUM. PosrisiHeMo cxeMy (MOEINb)

OapokIMHHOTO TpocTopy. Hexait murtomuit 06’em HapoctaB Big* mo %. Obepemo

Tpu yactku: "> M 1a”> 1110 3HAXOJATHCS HA 1300apUYHHUX MOBEpXHIX 7> Tta Por,

Ha xoxHy 3 HUX Oyne AISTH cujia TPalieEHTY TIAPOCTATUYHOrO TUCKY, HalpaBieHa
BBEpX MEPIECHIUKYISPHO 10 1300apUYHOT MOBEPXHI:
F =ad—P,
dn (1.148)
ar
e @ —nutomuit 06’em (nuB. 1.23), 9" —rpagi€eHT TiAPOCTATUYHOTO THCKY.

[puiimMeMo TpaiieHT TiAPOCTATHYHOTO TUCKY st " ™ 1a™ omgHakoBum. Toxmi
cuina Oyne 3ajexxaru TUIBKA Big @ . BiamoBigHI BEKTOPH CHJIM TOKa3aHl Ha
pUCYHKY. IX HepiBHICTH NPHUBOAMTH 10 OIYHOIO 3MillEHHS 4YacTOK (MOKAa3aHOo
CTpPUIKaMH) BHILIE TOBEPXHI p BIIBO, @ HIXKYE — BIPaBO. BIATIK 1 MPUTIK BOIU TIPH
[bOMY TTOBUHEH KOMIIEHCYBATHUCS BIIMOBIIHUM OIYCKaHHSM Ta IiIHIMAHHIM BOJI.
TakuM 4YUHOM CTBOPIOETHCS sYeHKa 3aMKHEHOi HMPKYJslii. [HTEHCHUBHICTH
uupKyyamii (1 MBUAKICTH) 3alIEKUTh BiJ KyTa MEpEeTUHY 1300apuyHUX Ta
130CTEpUYHUX (130MIKHIYHUX) MOBEPXOHb, @ TaKOX BiA IX LIUIBHOCTI, TOOTO BiA
BEPTUKAJIBHUX I'PA/IIEHTIB BIIMOBIIHUX XapaKTEPUCTUK. B peanbHUX ymMoBax KyTH
MEepeTUHY HAA3BUYANHO Mayli, TOMY HeoOxigHo nyxe TouHo (mo 0,02%)
BUMIpPIOBAaTH COJIOHICTh Ta TeMmmeparypy (Bil SKUX 3ajexarb TyCTHHA 1,
BIJIMOBIIHO, MUTOMHUI 00’ €M).

Mu po3risiHyJauM NPUHLUMUI BUHUKHEHHS TIONEPEYHOI LUPKYISMii. A Temep
HEOOXIHO MEPEUTH A0 MEXaHI3My YTBOPEHHsI BIaCHE I'yCTHHHOI Teuii. g 1iporo
BBEJIEMO TOHSATTS MPO 130MOTEHLIMHHI noBepxHi. [lin HUMU PO3yMiIOTh MOBEPXHI
pPIBHOTO 3HAaY€HHSA TMOTEHIIANy CHUJIM TSOKIHHA. BilbHa mOBEpXHS BOJOHMHU
(okeany), SKOI0 Ha Hei HE [JIIOTh HIAKI CUJIH, KPIM CWIM TSOKIHHA, €
130MOTEHII1IHOI0, a00 PIBHEBOIO.

PosrnssHemMo B3aeMHe po3TanlyBaHHS — 1300apUUHMX Ta  130MOTEHIIMHHX
noBepXoHb. [Ipu BIACYTHOCTI OJHOHANpPABIEHUX PYXIB BOHU IOBHUHHI OyTH
B3a€EMHO MapajeinbHi. AJie MPU HAsSBHOCTI Tedli BOHU PO3TAIIOBYIOTHCS MiJ KYTOM.
Ile BinmoBizae ymoBam, pO3rJISSHYTUM Hamu BUlle. MIHIMBICTb, HEPIBHOMIPHICTh
TOPU30HTAIBHOTO PO3MOJAUTY TIAPOCTATUYHOIO THUCKY Ta TYCTUHU HalOuIbIIe
XapakTepHi JUisl [PUIOBEPXHEBUX IIapiB BOAW. 3 TIMOMHOIO HAXWIU



130M0BEPXOHb 3MEHIIIYIOTHCS 1 BOHM HAOJIMKAIOTHCS 710 130MOTEHIIHHUX. ToMy Ha

MEBHIN TIMOMHI MM MOXEMO MPOBECTH TOPU3OHTANIBHY 1300apUUHy MOBEPXHIO p.

D, =D;  PosrnsiHEMO CHJIH, 110 JIIOTh
o4

Ha TOYKy m. lle cuia rpagieHTy TiApOCTaTUYHOTO TUCKY dn Ta CHJA TSOKIHHA & .

Sk GaunMmo Tiepiua BPIiBHOBAXKYETHCS CKIAL0BOIO apyroi — £°°8 A ckmamoa

[IpoBenemMo Tako 130MOTEHILIMHI TOBEPXHI

gsnf  zanumaerscs HeBpiBHOBaeHOM. YacTka M IMOYMHAE 3MillyBaTHCH,
pyxatucsi. Aje y 1eil ke MOMEHT Ha Hei mouumHae Aisitu cuia Kopiomica. ¥V
MIBHIYHINA MIBKYJI1 BOHA BUIXWJIsA€E i1 BIpaBo. AJjie 31 3MIHOIO HAmpsIMKy BEKTOpa
pPYXy 3MIHIOETbCS 1 HanpaMok 1ii cuiin Kopiosica. Takum unHOM OallaHC CHJT MOKeE
BCTAaHOBHUTHCS TUTHKU y TAKOMY BHUTJISIII:

gsnf=K " (1.149)

SIKIIo BpaxyBaTH, mo & = 2@ 0. Sn¢> 14

g-smﬁ=2a)'u,,'sm(p’ (1-150)
ae Ur— MIBHIKICTh TOYKH 7, a00 BCI€T TYCTHHHOT Tedii, ® — KyTOBa IIBUJAKICTh
obepranns 3emii, ¥ — mupota miciieBocTi. OTpUMyeMO 3BiJICH:
p = &sinp
20-sing (1.151)
, H,-H,
sin ff =—+ H H ~
BpaxoByemo, 1110 , e’ Ta v — mepeBULIECHHS HaJl 1300apUYHOI0

noBepxHero p, L — BiacTanb Mk Toukamu M ta N. IliactaBnsemo 1ie y hopmyiny
(1.151):
b = gH -gH,
2oL sing (1.152)

8y opiBHIOIOT PI3HMIAM 3HAuYeHb MOTEHIANY CHIIN

Jlo6ytku &7 Ta

TSOKIHHS Ha 1300apUUHUX TOBEpXHAX p Ta v, IX Ha3uBarOTh JUHAMIYHOIO

D. ta Pv. Toni:

_ D,-D,
" 2ol-sing (1.153)
JluHamiyHa BHCOTa XapakTepuzye poOOTy, AKYy HEOOXITHO BHKOHATH 1100
NEPEMICTUTH OAMHUINI0O Macu BOJU IO BEPTUKAIl MPOTU CWIM TSKIHHSA BIJ

BucoTor0. [lo3Hauumo 11

1300apu4HOi moBepxHi p 10 7o . I1i BUCOTH BUMIPIOIOTh y TaK-3BaHUX JUHAMIYHHUX
nenuMeTpax, abo MitiMeTpax. CriBBIIHOMICHHS MK JUHAMIYHUMH J€IIUIMETpaMu
Ta JIHITHUMU METPaMH TaKe:
D=0lgh (1.154)

3a iX JOMOMOror0 3py4HO omHcyBaTH Tomorpadito (penbed) i300apuyHUX
NOBEPXOHb BiIHOCHO i30MOTEHLIMHMX. IX MepeTHMHM HA3UBAIOTH JUHAMIYHMMU
TOPU30HTAIISIMH.

Sk 6aurMo, BOHU SBJSIOTH COOOIO JIiHIT TOKY, a PU CTAIOMY PYCl — TPAEKTOPIT
BOJHHMX YaCTOK. 3 METOIO JOCHI)KEHb I'YCTUHHUX Teuil OyAyl0Th KapTH aKBaTOPii
3 JMHAMIYHMMH TOPM3OHTAIAMH. IX PO3IISAAAIOTH TAKOXK SK XaPaKTEPUCTUKY



nocTiHuX (0a30BUX) Teuid, o (GOPMYIOThCS 0€3 ydacTi CUJl TepPTS Ta Mij AIEI0
CTaIUX (IOBroTpUBaIMX) (AKTOPiB: CEPEAHBOrO MPUXOAY Ta BUTpPAT TeILIa,
BUIIAPOBYBAaHHS, OMAa/IiB, IPUTOKY BOJI 3 CYXOJ10Jly, MaHYIOUYHMX BITPIB. Takoro pony
Te4ii Ha3UBalOThb Te€OCTPO(PIYHMMH, BOHU JalOTh TI'EHEpPAIbHY KapTUHY
CTaI[loOHapHO1 reocTpodiuHOl HUpKYIsALili CBITOBOrO OKeaHy.

['yctuHHiI  Tewii pO3KpUBAIOTh MPUHIMIOBUN  MexaHi3M  (OpMYBaHHS
rpagieHTHUX (200 TpaBiTalIfHUX, 3a I1HIIOK TEPMIHOJIOTIEI), SIKI MOXYTh
BUHHUKATH TAKOX 11 €10 BITPY, aTMOC(EPHOr0 TUCKY, TPOTUKY BOJ 3 CYXOJI0ITY.

[HImIMM BaxIMBUM TUIIOM Tedill € Apeiidosi (BITpoBi, GppuKiiiHi). BueHi 37aBHa
BBA)KaJIU BITEP OCHOBHOIO MPUYMHOIO MOpChKUX Teuid. Asne Tuibku ®.Hancen nijg
yac nperidy Ha «Dpami» y 1893-1896 pokax MOMITHB 3aKOHOMIpPHE BIIXUJICHHS
apeidoBoi Teuii BpaBo Bl HaNpsIMKY BITpy. BiH Tako mMpaBUJIbHO MOSICHUB 1€
BIUTMBOM BIIAXWJISIOUOT CWIM J000Boro obepranHsa 3emii. Bin mepemaB cBoi
cnoctrepexeHHss reopizuky B.Exkmany, skuit 'y 1903-1905 pokax cTBOpUB
BIJIMOBIAHY Teopito. BoHa 0a3yeTbcs Ha BpaxyBaHHI J1i IBOX OCHOBHUX CHUJI: CHUJIU
TepTs Ta cuin Kopiosica. ba3yrounch Ha 11boMy Exman 3 crcTeM piBHSHB T1IPOIMHAMIKA
3QIMILINB TUIHKY 1BA:

2
ﬂZZL; +20v sin @ = 0;
Jo,
At d* .
—T%+2a)usm(p =0,
p (1.155)

e Ar— koediieHT TypOyJEeHTHOTO TEPTS; U Ta Y — KOMIIOHEHTH MIBUJKOCTI IO
OCSIM KOOpPJIMHAT X Ta ); BICh z HalpaBlieHa BHU3. Take CHpPOIIEHHS BiIMOBIIAJIO
HACTYIHUM MPUITYIICHHIM:

1) Mmope 6e3 OeperiB Ta ayxe riMOOKe, 10 BUKITIOYAE 3 PO3IJISAY BIUJIUB TEPTS
BiJl TBEPAUX MTOBEPXOHb;

2) BiTEp Ta Teuis cTaii, TOOTO HE 3MIHIOIOTHCS Yy Yaci;

3) mosist MBUAKOCTEHN BITPY 1 T€Uld Y TOPU3OHTAIBHIN IJIOMIMHI TAKOX CTall (HE
3MIHIOIOTBCS B TPOCTOPI, O€3IUBEPreHTHI);

4) BHACHIIOK TOPU3OHTAIBHOCTI 1 OE3IMBEPreHTHOCTI PyXy BepTHKaJIbHA
CKJIaJIOBa IBUJKOCTI BIICYTHS;

5) mMope oIHOpiIHE 3a TyCTHMHOIO (1100 BUKIIOYMTH T'yCTHMHHY TE4il0), BOJa
HECTUCKAEMA;

6) MoBEpXHs MOPS TOPU30HTAIbHA (1100 BUKIIOYUTH TPAJIEHTHY CKIIAJIOBY);

7) koedilieHT TYpOYJEHTHOTO TePTs HE 3MIHIOIOTHCSA 10 TITHOUHI.

[IBunkocTi yucTo AperdoBOi Tedii OMUCYIOTh 3a JOMOMOTOI0 HACTYIMHHUX
dhopmyi:

v=V,-e* ~sin(£—aZj
4 b

u=V,-e" ~cos(£—aZj
4 (1.156)

ne "o— mBHAKiCTH Teuii Ha IOBEpPXHi OKeaHy,

azw/pa)sin(p/AT‘ (1‘157)



L1 piBHAHHS MOKa3ylOTh, IO TEYis HA MOBEPXHI BIAXUISETHCSA BiJ HANPAMKY
BiTpY Ha (y MIBHIYHIN MiBKYJl BIpaBo, y MiBAeHHIA — BiiBO). Ilix moBepxHero
TeUisd IMOCTYIOBO 3MEHIIYEThCS 3 TJIMOMHOIO 1 BCe OUIbIEe BIAXHWISETHCS Bil
HampsMKy BITpY. IIpoekiiss Ha MOBEPXHIO OKEaHy MPOCTOPOBOI KPHUBOi, IO
MPOXOJIUTh 4Yepe3 KIHII BEKTOPIB IIBUAKOCTI (OrMHAIO4a), BHUPAKAETHCS
norapudmigHOIO cripaiio — crhipauiio Exmana.

T
zZ==
Ha rimmbuni (ropusoHTi) a  Tedld Ma€ HAOPSIMOK NPOTHUIICKHHUU N0

MOBEPXHEBOI0, & MIBUAKICTh JOPIBHIOE AV Tleit TOPU30HT, Z = D, Ha3uUBaKOTh
rOuHOK0 TepTsa. BBaxkaloTh, 1m0 Tedis TYT NPAKTUYHO 3aTyXae. OCKUIbKU a
3anekuTh Big ¢ (mmpotu micieBocti) TO 1 D — Takoxk. BoHa 3MiHIOETBCS Bif
MIHIMQJIBHOTO 3HAYCHHS OUIA TOJIIOCIB 10 HECKIHUCHHOCTI Ha eKBaropi. Ale B
JIICHOCTI MOTY>KHICTh BITPOBOI T€Uli HE IEPEBUIILYE AECATKIB METPIB.

B Teopii ExMaHa BU3HAUY€HO TaKOXX KyAHM MEPEHOCHUTHCS BOJA Teyli B LIIOMY.
Ileti mepenoc Oyno Ha3BaHO T[OBHUM TIOTOKOM. BiH  HampaBieHui
NEPHEHAUKYIIIPHO 10 BEKTOPY BITPY (QHAJNOTIYHO N0 TPAAIEHTHHUX, T'YCTUHHHUX
TEUii).

Hanani teopis O6yna 3acrocoBana ExmanoM 10 mMops KiHIeBOi riuOuHu. BoHa
PO3BHMBAETHCS 1 B TemepilHid 4vac. BuscHwIM, Hampukiaa, MO MiJ BIUIMBOM
KOPOTKOYaCHOTO BITPY BUHUKA€E YHUCTO BITpOBa (YUCTO ApeiidoBa) Tedis, IpH sAKid
1oJie TYCTUHU BOJU HE 3MIHIOEThCS. SIKIIO K BiT€p TPUBAIMM, TO MOJI€ TYCTUHU
3MiHIOEThCA. B Takux, npeidoBuX, Tedisix MEHII MIUJIbHA BOJA 3HAXOAUTHCS Ha
npaBoMy Oolll MOTOKY, a OUIbII HIUIbHA Ha JiBoMYy. Lle mopomxkye momepeyHui
HAXWJI PIBHSA MOPSI 1 TYCTUHHY TEYIIO.

['panienTH1 Ta npeidoBi Tedii crocTepiraloThbcsi B OKeaHax He OokpeMo. Bonwu
pa3oM yTBOPIOIOTH CyMapHI HEMEpPIOAUYHI Tedii, IKi KOPOTKO HA3UBAIOTh MPOCTO
cymapauMu. OCcoOIUBO 1€ CTOCYETHCS IPUOEPEIKHUX aKBATOPIH.

KpiM omnmcanux OCHOBHMX BHUIB Teulld ICHYIOTh 1HII, PI3HOMAHITHI, 1 SIK-
npaBwiIo nepioauyHi (TMM4acoBi). TUMYacoBi Teuii nepeBa)xkaloTh y BOAOKMMax
CYXOJI0JIy, X04a PO3TJISIHYT1 BUILE MPUHIIUIIOBI CXEMHU iX PO3BUTKY 3aJIUIIAIOTHCS.

3 yacoMm BHUSIBWIACh NIE€BHA OOMEKEHICTh KJIACUYHUX T1APOJUHAMIYHUX T1X0/T1B
10 BUBYEHHs Teuid. Tomy TModYaB pO3BUBATHCS HAMpPSIMOK TIOB’A3aHUN 13
3aCTOCYBaHHSM JIOCSTHEHb Teopii iMoBipHOCTel. Temep cTBOpeH! PIBHSHHS, IO
BKJIIOYAIOTh B ce0€ IMOBIPHOCTI, CTOXAaCTUYHI XapaKTEPUCTHKH, SK HEBIJ €MHI
CKJIa/10BI.

Bci ocHOBHI Tedwii OKeaHy CTBOPIOIOTH TJIOOQJIbHY CHUCTEMY. 3arajibHa
HUPKYJIALIS BOJA CBITOBOTO OKeaHy Ta arMocdepu 3emill TICHO B3a€MOIO-B’A3aHI.
JlocnmipkeHHsT Ta ONUC 11X BEAYThCA 3a JOMOMOIOI0 CKJIAJHHUX CY4YaCHUX
MaTeMaTUYHUX MOJEIIEH.

1.2.19. XBuai y Boai

Cepen BenMKOi Pi3HOMAHITHOCTI PYXIB MPUPOJHUX BOJ BUAUISIOTH OCOOJIMBY
rpyny — XBWIi. Y (QI3UIIl pO3TJs]l XBWIb MOYWHAIOTH 3 MPOCTUX iX BHIIB —
MO3/IOBXKHIX Ta TMONepeyHux. Ajie OUIBIIICTh XBWJIb y BOJ1 MOETHYIOTH Il JBI



o3Haku. BoHM € MpOCTOPOBUMU CKJIaJJHO OpraHi3oBaHUMU. KpiM TOro iX po3BUTOK
4acTO YCKJIaJHEHUH TypOyJIeHTHUMU pyXaMHu.

XBUJl y BOAHUX 00’€KTaxX MOKHA PO3PI3HATU (KiIacu(iKyBaTH) 32 NMEBHUMHU
o3HakaMu. B niiiCHOCTI 111 O3HAKH, 1, BITIOBITHO, XapaKTEPUCTUKU XBUIIb, MOXKYTh
MOEIHYBATHUCH 1 CKJIAJTHO B3a€MOJIISITH.

3a TOXOIKEHHSAM BUJUISIOTH TakKi BUAM XBWIb: BITPOBI, NPUILIUBHI,
aHemMoOapuyHi (MOB’s13aH1 3 OJHOYACHOIO [IIEI0 BITPY Ta aTMOC(EpPHOrO THUCKY),
celicMiuHi (IIyHami), KopaOesbHi Ta iH.

3a cuiamu, 0 HAMaralThCs MOBEPHYTHM YaCTKM BOJU [0 CTaHy PIBHOBArw,
PO3PI3HAIOTH KaNUISPHI Ta TpaBiTalliiiHl XBWII. Y MEpIIOMY BUIAJIKy OCHOBHOIO €
CWJIa TIOBEPXHEBOI'0 HATATY, a B IpyroMmy — cuiia TsbKiHHS. KanuisgpHi XxBuiti maii
3a po3Mmipamu. [lpu 1ii BiTpy 1e pssiOb a00 BTOPUHHI XBUJI1 Ha IOBEPXHI OCHOBHHUX.

3a yacom nii (axTopy, 1O CTBOPIOE XBWJ1 PO3PI3HIIOTH XBWJII BUMYILEHI
(pakrop me ai€) Ta BUIbHI ((haKTOp AiSIB B MUHYJIOMY, XBWJISL ICHY€E 3@ IHEPIIEIO).

3a cTajicTIO MapaMeTpiB XBWIb BUAUISIOTH CTajl Ta HecTall (110 PO3BUBAIOTHCS
Ha TOYaTKy YTBOPEHHS XBWJIIOBaHHSA, a00 3aTyXalOTh MICHS NPUINHHEHHS Aii
OCHOBHOTO (haKTOpY).

3a MoJIOKEHHSIM BUIUISIIOTH MOBEPXHEB1 Ta BHYTPILIHI XBWI (110 ICHYIOTh Ha
rIMOMHI 1 Malyke He MPOSBIIAIOTHCS HA TTIOBEPXHI).

3a ¢opmMoro pO3pI3HSIOTH JTBOMIPHI (CepeiHs TOBXKHUHA rpedeHs IKUX HabaraTo
OUTbIlIa HDK CepellHId KPOK), TPhOXMIPHI Ta yCaMITHEH1 XBWJI1 (110 MAaOTh TUIBKH
KYIOJIOBUJTHUM TpeOiHb 1 He MatoTh MifomBH). OCTaHHIM BUA yKe celu(iyHui 1
CKJIaAHOOPraHi130BaHMi, HOro 11e Ha3UBaOTh NEPEHOCHOIO XBUJIEIO.

3a CHIBBIIHOUIEHHSIM JIOBKMHU XBHJII Ta MIMOUHU MOPS PO3PI3HSIOTH KOPOTKI
XBWJI1 (3HAYHO KOPOTII1 HIK TTIMOMHA) Ta OB (3 KPOKOM OUIBIIMM HIK TITMOUHA).

3a nepeMillieHHsIM (POpMU BUAUISIOTH MOCTYNANIbHI Ta CTOSY1 XBHIIL.

MoskHa TaKoXK PO3TYISIIATA XBUJI1 MPUOOKO, TPSIMI Ta BIIOUTI XBIUTI T 1H.

KoxHa XBWIS XapaKkTepU3yeThCsl IEBHUMHU €JIEMEHTaAMHU.

XBUNBOBUU TNPOPLIL — KpHBa, SKYy MOXHA OTPUMATH LUISIXOM MEPETUHY
XBWJILOBOI TOBEpPXHI IUIOHNIMHOIO B TIEBHOMY HANpsAMKY (32 HampsMKOM
PO3IOBCIOKEHHS ).

I'pebinp — wyacTMHA XBWII, 110 pO3TAlllOBaHA HAaJl CEPEAHBOIO JIHIEIO
XBHJILOBOT'O MPOGUIHO (TUIONII BUIIE Ta HUXKYE SKO1 PiBHI1).

Jlo>)x6uHa — yacTHhHa, 1110 PO3TalllOBaHA HUKYE CEPEIHBOT0 XBUIIBOBOTO PIBHS.

[TimomBa — HaWHMKYA TOYKA JIOKOMHU.

Bucora xBuni (h) — nepeBuiieHHsl rpeOeHs HaJ CYCITHBOIO MinoniBo0. Bona
JOPIBHIOE MOABINHIN ammutityadl (h = 2A4).

JloBxkuHa (KpOK) XBHII1 (?)
CYMDKHHX T'peOeHiB.

hy A aboh ]
Kpyrusna xsumi [A’S A

YaCTUHAX XBUJIHOBOTO MPOdiNIo).

JUis  mocTymanbHUX ~ XBWJIb  KpPIM ~ T€OMETPUYHMX  XapaKTepu  CTHUK
BUKOPUCTOBYIOTh TakoX KiHemMaTuyHl. llepiog xBuii 7 — mepiog 4acy MixX
MIPOXOJKEHHSIM CYMDKHUX BEPILUH 4Yepe3 3aJjaHy BepTUKalb (Touky). IIIBUAKICTH

— I'OpU30HTAJIbHA BiI[CTaHB MK BCPIIMHAMHU OBOX

—CTYIIHb HAXWJly TOBEPXHI(PBHA,B PI3HUX



xBuni (Cgp) — MBHAKICTH PO3MOBCIO/UKCHHS TPEOCHS B HAMPSIMKY 3arajibHOro

pyxy. OCKUIBKM pPO3MOBCIOJIKYETbCS JuIie ¢GopMa XBWIl, L0 MBUAKICTH
Ha3uBawTh (Ha3oBoro ((haza — cTafgis pyxXy 4acToK, a00 YacTHHA XBHII1).
A

C,
: (1.158)

JIJist cTOS'YMX XBUJIb TOBOPSITH PO MEPI0J KOJUBAHb.

Jlani Tpo eJeMEeHTH XBWJIb BHUKOPUCTOBYIOTH B 1X JOCHUDKEHHAX. s
MOCTYMAJbHUX XBWJIb NEPIIl OCHOBU Teopii Oynu 3aknazeHi me y 1802 pori
yecbkuM BueHUM [‘epctHepom. lle Oyna Teopis TpoxaimaapHuUX XBWJIb. BoHa
3aCTOCOBYETbCS JUIsl  1/1€aJIbHOTO  PO3BUHYTOTO (CTAjloro) XBWJIIOBAHHS Y
ribokomMy Mopi. PiamHa TakoX BBa)aeThCs iAeanbHOI. TpoxaimanbHa — 1€
JIBOMipHA XBUIIs, YACTKH AKOT 00EpPTAIOThCs 110 NPAaBMIBHUX KoJaX. IX XBUILOBHIA
npodiib MOXKHA OTPUMATH SKIIO PO3MISLAATH KOJO, M0 KOTUTHCS TO PIBHIN
MMOBEPXHI.

Kinmi noBHux paziyciB (R) npu nbOMY ONUCYIOTh LIMKJIOIY, @ MEHIIUX PaiiyCiB
(r) — Tpoxoiny. MeHIe K0JI0 Ha3UBAIOTh MPOTYKYIOUUM.

BaxnuBoto i 0COOIMBICTIO € Te, IO CepefHs JiHII XBUJILOBOIO MPOQLIIO

TPUITIAHATA BiXHOCHO He30ypeHoi moBepxHi Ha Bucoty %

2

r
do =
p (1.159)
cDa3OBa H_IBI/II[KiCTB TpOXO.l.I[aHBHO.l. XBI/IHi BHU3HAYA€ETHCA TaK:
C,= A_ |gh
r Vor (1.160)

3 rIMOMHOI0 XBUIIIOBAHHS IIBUIKO 3aTyXae.
Paniycu opOiIT npu IbOMY 3MEHITYIOTHCS

A (1.161)

ne Z — BlICTaHb MO BEpTHUKANl BiJ MOBEpXH1 BoAu (rinubuna). 3 wiei dhopmynu
BUJIHO, 10 3MEHILIEHHS PaJilyCiB 3aJieKUTh BiJ CIIBBIJHOLICHHS TMTMOUHU (Z) Ta
JIOBXAHU XBUJI1 ) Tomy, unM MeHIIa rIMOMHA BOJOWMHM 1 OUIbIIA JOBXKHHA
XBWJIl, TUM MEHIIe TOBUHEH 3MEHIIYBAaTHCS paJiiyc OpOIT dYacToK. AJie JHO
MEPEIIKO/KAE PO3BUTKY BEPTUKAIBHUX CKIIAIOBUX PyXy, TOMY OpOITH CTarOTh
SMNTUYHUMH.

Bce e BruinBae Takox Ha ¢a3oBy MBHUIKICTh. CHIBBIIHOIIEHHS TITUOMHU MOPS

. H . . .
Ta JOBXHWHH XBHUIJI1 (%) IMOKJIaJICHO B OCHOBY IOALTY XBWJIb Ha KOPOTK1 Ta HOBI1.

KopoTki — xapaktepusyioTbcsl 3HadeHHsMm 7> 05 Jina moprux — 7 <0l Ix
(ha3oBa MIBUIKICTh 3JICKUTH TUTBKU B TTTMOUHU BOJIOWMH:
C =./gH
2 =VE (1.162)
i/ =0,1-0,5 . . . .
[Tpu : CIIOCTEPITAEThCSl TEPEXIMHUN THUI, SKUM HA3WBAIOTh XBUJISAMH

MUIKOBOJIJIA.



[MutanHs moauly XBWJIb Ha KOPOTKI Ta JOBI1 Mae MpakTWyHe 3HayeHHs. Ha
MUIKOBO/I1 06arato XBWJIb MEPEXONASTh y KaTeropito JOBrux. BoHM 1HTEHCHMBHO
PO3MMBAIOTh JHO, O€peru, NEPEHOCATh HAHOCH, CTBOPIOIOTH MPHUOIH.

B peanbHux ymoBax po3Mipu 1 HIBUIKOCTI PyXy OKPEMHUX XBWJIb JOCHUTh
pizHoMaHiTHI. Tomy BigOyBaeTbcst iX 1HTepepeHiis (HaKIaJaHHA), sKa
MPUBOJIUTD 10 BUHUKHEHHS NIEPIOJUYHUX Tpyn. Take sBUIIE BiIOME SIK «I€B’ AITUI
BaJ», X04a HOMEp MaKCHUMAaJIbHOi XBWJ1 MoOke OyTu 1 iHmmMM. OruHarouya rpynu
(XBUJISL BUILIOTO PAHTy) TaKOK Ma€ BIacHY (pa3oBy IIBHUJIKICTb.

TpoxoinanbH1 XBUIJI1 XapaKTepU3yIOThCS MEBHOIO eHeprieto. BoHa ckiamaerbes 3
KIHEYHOT Ta TOTEHIIMHOT €Heprii 4acToK.  3arajibHa €HEeprii OJMHUYHOTO
CTOBMYMKA BOJU 3aJ€KUTh TUIBKM BiJ BUCOTH XBWIl. YacTku 3 OUIBIIUMHU
paaiycamu opOIT (OMMKYl 10 MOBEPXHI) MalOTh OUIBILY €HEprilo, TOMY BOHA
CKOHIICHTPOBaHA Yy BEpPXHIX YacTHMHAX XBWIb. SKIIO BIIIMNTH Bif 1AcalbHUX
ysIBJI€Hb, TO peaJibHa IIBHJKICTh PyXy YacTOK BOAM Mo opOiri 3MiHHA. BoHa
HalOUIbIlIa Ha MepeHbOMY CXWili rpebeHs. Lle mpuBoAUTH 10 BHUIEpPEIKAIOYOTO
pyXy MPHUIOBEPXHEBOIO IIApy SIKUN Ha3MBaIOTh XBUJIBOBOIO Tewiero. Lle Takox
poOuUTH OpOITH YACTOK HE3aMKHEHUMHU, IPO(DUIb XBUJI ACUMETPUYHUM, a BEPIIUHY
3aroCTpeHol0. [l KpYNHHUX OKEaHChKHMX XBUJIb IMIBHJKICTH Takol Tedii MOXe
nocsiratu 0,5 m/c.

Ha nmoBepxHi BoJ0OWM HalOUIbII PO3MOBCIOKEHUMU € BITPOBI XBUJl. Tomy iM
MpUCBSYEHA BEJIMKA KUIBKICTh JOCIIIKEHb. BITpoBe XBWIIOBAaHHS MNPOXOAUTH
NeBHUN HUIAX po3BUTKY. [lepmi xBuii (psiOb) € KanuiIpHUMU 1 BUHUKAIOTH
BHACITIIOK MyJIbCAIlill THCKY TypOyJI€HTHOTO MOTOKY MOBiTps (BiTpy). IX moBkuHM
He Outblil 3a 4-5 cM, a Bucotu 3a 3-4 mM. Ilpu 30UIbIIEHHI MIBUAKOCTEH BITPY
(@>1%) yaminspui XBHI MepexoasTh y rpaBiTamiiiHi, Ki Aaqi PO3BHBAIOTHCS 3a
BIACHMMU 3aKOHAMH. IX BHCOTM Ta JOBKHMHH 3pOCTAlOTh 33 PIi3HUMH
3aKOHOMIPHOCTSIMU 1 HeJiHiIHO. ToMy crmoyaTKy iX KpyTH3Ha 30UTBIIYETHCS (110
0,08-0,12), a moTiM 3MeHITyeThCsl. Pasom 3 TuM 30UIbIIyeThCS (Pa3oBa MBUAKICTH
XBWJIb. BOoHAa MOXe HaBITh MEPEBULIUTH MIBUAKICTh BITPY €y >@)

SIKu1o BITPOB1 XBHJII PO3MOBCIOIKYIOTHCA 3 JaHOI 00J1acTl XBUJICYTBOPEHHS Ha
1HIII aKBaTOpii, TO X Ha3WBaIOTh 3MOOM. Taki XBWII, IO 3aTUIIWINChL MICHS Ail
BITpY, Ha3MBAaIOTh MEPTBUM 3uO0M. YacTMHa HAMOLIBII TOBrUX XBWIb 3U0Yy Mae
HaJ3BUYANHO BEJMKY (pa30BYy MIBUAKICTh. BOHM HACTIIBKH IMOJIOT1, 1[0 HE TTOMITHI
Ha MoBepxH1 Mops. Bouu nepmmmu gocaraiots 6eperi (a00 iHIIUX akBaTOpid) 1
Ha3UBAIOTHCS XBWISIMU — TE€PEJIBICHUKAMU 310y (IITOPMY).

OpHopigHuil (CTBOPIOIOYMH XBWJI) BITEp MOXKE [IATA HaJI PI3HUMH 32
BEJIMYMHOIO akBaTopisiMu. JloBkMHa (BiACTaHb) NPOOITY MO3I0BXK OCHOBHOTO
HaIpPsIMKY Ha3MBAE€THCS PO3TOHOM. YMM BiH OUIBLIMN, TUM OUIbIIE PO3BUBAIOTHCS
XBWJII, CTalOTh OUIBII KPYMHUMH. PO3riH B3a€MONOB’A3aHUN 3 TPUBAIICTIO Ali
BiTpy. Ilicns ii mpunuHeHHs eHepris, mo Oyla HAKOMHUYeHA XBHJISAMH, YACTKOBO
KOHIEHTPYETbCA B XBUJISAX 3U0Yy, @ YAaCTKOBO BTPAYAEThCS Ha TYpOYJEHTHE
nepeMillyBaHHs 1 TepTsa. 3aBAsSKA TypOyJIEHTHIH B’S3KOCTI y Mepuly 4Yepry
3HHMKAIOTh (3aTyXal0Th) KOPOTKI Ta KPYT1 XBUIII.



[Ipu migxomi 10 TAMOOKOTO BIABICHOrO (CTpiMKOro) Oepera BiIOYBa€ThCA
BIIOUTTS XBWIb 0e3 ix pyiliHyBaHHs. llepen HUM 3aBIgku 1HTEphEpeHIlli MPIMUX
Ta BIIOUTUX YTBOPIOETHCS CUCTEMA CTOSUMX XBHIIb.

Sxuo % Oeper BIAHOCHO MOJIOTHM, XBUI1 AeOPMYIOThCA 1, Aali, pyHHYIOThCS.
VYTBOproeThcst mpubiid. 3 mepexoAoM Ha MEHUIl MIHMOMHM XBUJIS TEepellae CBOIO
€HEepril0 Bce MEHLIIA Macl BOAM. 3aBASKU LOMY 30UIBLIYETHCS BUCOTA XBUJIb
(enepris mpomnopuiiina /). EHepris KOHIEHTPYeTbCS y BEpXHill iX 4acTUHi i B
OCHOBHOMY y (popMi 301JIbIIIEHHS NOCTYNATBHUX MIBUAKOCTEN YacTok Boau. Kpyra
acUMETpHYHa XBWIS BTpaya€e CTIAKICTh (30aJlaHCOBaHICTh) 1 MNEPEKUAAETHCS
(0OpyuIy€eThCs ), CTBOPIOIOYN TIPUOIA.

JlocnipkeHHsT XBUJIb TMPOBOMASTHCS BXKE Oulbllle TPbOXCOT pokiB. Humwu
3aiiMaJIiCh 1 3aiiMarOThCsl MPOBIAHI (13UKK Ta MateMaThku. CydacHi Teopii XBUIIb
0a3yloThCSi HA BHUKOPHCTaHHI JIOCATHEHb MHMX HAyK (BKJIIOYAIOUM PO3TIISA
CTOXaCTUYHHUX MPOIIECIB, OOUMCITIOBAIbHI METO/IU, Te0(Pi3UUHY T1IPOJIUHAMIKY Ta
1HIIIE).

KpiM BITpoBUX XBWJIb BaXXJIMBUMH BUIAMU €: CTOAY1 JOBI1 XBUJII Y 3aMKHEHUX
(HamiB3aMKHEHHUX ) OacelHax; TOBr1 XBWIII, OB’ sI3aH1 3 MiJIBOJIHUMH 3eMJIETpYyCaMHu
a00 BUBEP)KEHHSIMU BYJIKaHIB; BHYTPIIIHI XBWJI1 Ta 1H. SIKIIO BCs Maca MEBHOTO,
BIIHOCHO 3aMKHEHOTO, OaceliHy BHBEJCHA 31 CTaHy PIBHOBAru SIKOIOCh CHJIOIO, TO
micas i J1i BoJa HaMaraeTbCsl TMOBEPHYTHCS Y LEeM CTaH LUISXOM BUIBHUX
3aTyXaro4yuX KOJMBaHb. BiNMOBiIHI CTOSY1 3aTyxaroul BUIbHI XBWJIl Ha3WBaIOTh
cefimamu. llelt TepMiH MOXOAUTH BiJ JATUHCHKOTO «SICCUS» — CYXHH. Woro
BUKOPUCTOBYIOTh Ha MPOTA31 CTONITh JJIsl OMUCY NEPIOJUYHOTO OCYLIEHHS JTHA Y
BYy3bKOMY MiIKOMY KiHli JKeHeBchkoro osepa. llpuumnamu cedmn MoxyTh OyTH
pi3Kl 3MIHH aTMOC(EPHOro TUCKY HajJ OacelHOM, 3TiHHO-HAriHHI SBUIIA TpU
HIBUAKIA 3MiHI, a00 MPUIIMHEHH] BITPY, PSACHI OMAaJu HaJ OJIHIEIO (JIOKAJIbHOIO)
akBatopi€tro. Y HamiB3aMKHEHUX OacellHax BOHM MOXYTb OyTH 1HJyKaBaH1
NPUILUIMBAMU Ta BIATUIMBAMHU Mops, abo okeaHy. Jlekonu ceinl BUHUKAIOTH MiJ
BITUBOM MIJBOAHMX 3emiieTpyciB. Celll MaloTh BY3JIM Ta MyYHOCTI.

BoHu MOxyTh OyTH OJHOBY3JIOBI, IBOBY3JI0BI Ta OaraToBy3j0Bi. B KoJMBaHHSIX
npuiiMae yyacTh Bci maca BoaM. By3nu HacmpaBli € BY3JOBUMHU JIHIIMHU (pHC.
1.56).

OcHoBu Teopii ceiim Oynu po3pobiieni Mepianom y 1828 pomi. Ilepion
0araToBy3JIOBO1 CEHIII1 BU3HAYAIOTh TaK:

2L
mygt (1.163)
ne L — nowxuna,; H — cepennsa rnuOunHa OaceliHy; m — KUIBKICTh BY3JiB. B

JINUCHOCTI CEWIleBl KOJWBAaHHS PIBHIB BOJAW JOCUTH CKJIAJHI, IO TOB’S3aHO 31
CKJIQAHOI0 MOP(QOJIOTIEI0 KOTJIOBUH Ta Ji€l0 1HWUX (akTopiB. buisg BimMinux
OeperiB 1, 0cOOIMBO, Y MUIKMX 3aTOKax Ta MPOTOKAX MOXYTh BUHUKATH 3HAYHI
celimesi Teuii. Ix mBuaKOCTI MOXKYTH HOCATaTH 2M/C.

[TinBoAHI 3eMIETpYyCH, BYJIKAaHIYHI BUBEP)KEHHSI BEJIMKI 3CYBH CHPUUYUHSIOTH
KOJMBaHHSA TOBIII BoAM. BOHM pO3MOBCIOKEHHS BiJ MICUA 3apOHKCHHS
(ocepenky, 1eHTpPY) ab0 KOHIEHTPUYHO, ab0 y TeBHOMY cekTopi. lle moBri



noctynaipHi XBuii. Ilpu 3ycTpiui 3 y30epexokaM (Ha MUIKOBOZAI) BOHU
30UTBIIYIOTh BHUCOTY 1 CTBOPIOIOTH KaTacTpodiuHi xBwii npuboro. L1 xBumi y
Snonii oTpumanu Ha3By IyHami. BoHM MOXyTb OyTH NOOJWHOKUMH, abO
rpynoBumMu. CelcMI4HICTh OKpeMHX OUITHOK AHA CBITOBOrO OKeaHy Jy>Ke€ BUCOKaA,
TOMY IIyHaMi BUHUKAIOTh IO JEKUIbKA pa3 Ha piK (Xxoya cuia ix Moxke OyTH 1 He
Benuka). JloBkuHHu (KpoK) IyHami MOXyTb Oyt Bif 15-20 km mo 300-400 xwm.
[lepioq — xBunuHu. Bucotu y BimkpuroMy okeani 30-60 cM, a mpu miagXoi 10
oepera Big 1-2 m o > 30 m. [IBuakocti po3noscromkeHHss — 400-800 km/rox (y
BIIKpUTOMY oOKeaHi). Ilpu migBoAHMX 3emileTpycax YTBOPIOIOThCS TpPU BUIU
XBWJIb: LlyHaMi, CEMCMIYHI XBWJ1 y 3€MHIA KOp1 Ta aKyCTH4YHI XBHJII B OKEaHI.
[Mynami — HaWOOBUIBHINII 3 HHUX. TOMy, CHOCTEpIralOYd IHIINI, MO>KHA
nepeoaynTH iX 1 CBOEYaCHO BXKMBATH BIATIOBITHUX 3aXO/I1B.

Ha moBepxHsiX po3ily mapis 3 Pi3HOK I'yCTHHOO TAKOX MOXKYTh PO3BUBATHCS
XBUII. [X HA3UBaIOTH BHYTPIIHIMHU. IX NPMYMHM: TOBEpPXHEBI, NPUILIUBHI XBHII,
IMITYJIbCH KOPOTKOYACHUX MOCHIIEHb BITPY, PI3HUI IIBUAKOCTEH Tedil B IIapax,
HMIBUAKI 3MIHM aTMOC(EpPHOro THUCKY Ta 1HIIE. Y 3B’SI3Ky 3 BIIHOCHO MajUMU
3MIHAMM TYCTUHU BHYTPIIIHI XBUJI1 BIJPI3HAIOTHCA BEJIUKOIO aMILTITYIOI0
(BuCOTO0). 3aBISIKU T1IPOCTATUYHINA PIBHOBA31 BOHHM 3HAXOSAThCS y MpoTU(a31 10
MOBEPXHEBUX.

3 YMOBH MOCTIHHOCTI TUCKY Ha PiBHI 20 MOXEMO 3aIUCATH:
PLE+ P28 =P (L I+ h)g+py(Z, —h)g (1.164)
ne Pta P rycTHHA mapiB, 'Ta /:— BHCOTH TOBEPXHEBUX Ta BHYTPILIHIX
XBIIb, 2! ,Ta %> — BifICTAH [0 BEPTHKAIIL. 3BifICH OTPHMYEMO:
h_p—p
hoop (1.165)

TakuM 4yMHOM BHCOTa BHYTPIIIHBOI XBHWJII TUM OLUIblIA, YUM MEHIIA PI3HULS

ryctua (P2 ~P) . B okeaHi aMIUIITYAM BHYTPIUIHIX XBHIb JOCSTAIOTh COTEHB
MeTpiB. OnHaK npu Majiid cTpaTu(iKOBaHOCTI BOAM BOHU TaK PO3POCTAIOTHCS Y
BUCOTY, 110 CTAalOTh HECTIMKUMHU 1 PYWHYIOTbCS CIPUUYUHSIOUU TYpOYyJIEHTHE
nepeMillyBaHHs ImIapiB. Mana pi3HUL TYCTMH TaKOoX MPUBOAMTH J0 MalluX
(ha30BHUX MIBUAKOCTEHN IIUX XBUJIb (IEKLIbKAa METPIB HA CEKYH/LY).

BHyTpilHi1 XBWJI1 MalOTh BEJIMKE 3HAYEHHS JUJISl MPOLIECIB y TJIMOMHAX OKEaHIB
Ta MOpiB. BoHu BioOpaxaroTh OUIBIIICTh MOBEPXHEBUX XBUJIb 1 IEPEIAIOThH BILJIUB
JII0YUX Ha HUX (AKTOPIB y HIKYE PO3TAILIOBAHI IIAPH BOJIH.

Kpim omucaHuX BUJIIB XBUIIb y BOJI PO3IOBCIOMKYIOThCS 3BYKOBI Ta CBITOBI. 1X
BUBYCHHSIM 3aMarOThCsl OCOOIMBI PO3/ILUIN HAYKH (aKyCTHKA Ta ONITHKA OKEaHy).

1.2.20. CrpaTndikauis, CTIMHKICTh Ta NepeMillyBAHHS IPUPOAHUX BO/

Y momi TsaxkiHHS 3emui (K 1 1HIIMX HEOECHMX TUI) PEYOBHHA CTBOPIOE
TOPU30HTANIBHI IIApH, 110 XapaKTePU3YIOThCsl IEBHUMU OCOOJIMBOCTSIMH 1 IEBHUM
CTyINEeHeM €HOCT1. Po3moais Takux mapiB Mo BepTUKaIl HA3WBAIOTh IIAPYBaTICTIO,
abo crparudikaiiero (JaT. stratum — Hactui, map + facere — poOutn). Ilo-cyTi
ctpatudikallis 1€ He TUTbKU pe3ysibTaT (CTaH) ajie 1 caM IPOoIIeC PO3BUTKY IIapiB.
Bona noB’s3ana 3 6ararbMa IHIIUMU TPUPOJHUMU MIPOLIECAMHU, BILUTMBAE HA HUX.



CrpaTtudikaliiss npupoJHUX BOJ PO3TISAIAETHCS B OCHOBHOMY JJIsl BOJAOWM, X04a
BOHAa ICHYe 1 B MOTOKaXx. B yMoBax BIZHOCHO MOBUIBHUX PYXiB BOAM (Majoro
BIUIMBY OJIHOHAINpPABJICHUX pPYyXiB, IOTOKIB) BOHA IOB’f3aHa 3 PO3MOJALIOM
I'YCTUHH, SKUH, B CBOIO YEPTy, MOB’sA3aHUM 3 Ai€ro iHmuX (akTopiB. CTIHKHUI cTaH
BOJM CHOCTEPITa€eThCsl TOJI, KOJIM IIapyd 3 OUIBIIOW T'yCTUHOI pPO3TallOoBaHI
Huk4e. OCHOBHUM (DakTOpOM pO3MNOAUTY € Temmeparypa (B OKeaHax 1 Mopsx
BAXKJIMBY POJIb I'PA€ COJOHICTh a TAKOX TUCK). /10 OCHOBHMX BHUIIB TEMIIEPATYpPHOT
cTpatuikamii ciij BITHECTH IPSIMY, 0OEpHEHY Ta HEUTpaIbHy (TOMOTEPMIIO).

Crpatudikaiisi, B yMOBax 30UIbIIEHHS T'YCTUHHU IIApiB 3 TJIMOWHOIO, CHpHUSE
CTIHKOCT1 BOJHUX Mac, TOOTO iX 3/IaTHOCT1 YMHHUTH OIIp MpoIlecaM BEPTUKAIHHOTO
OOMIHY PEYOBHMHOIO Ta IHIIMMH cyOcTaHIisiMU. [[omaTHii rpa-mi€eHT rycCTHHH (B
HaMpsIMKY 3aryuOJIeHHS) CKJIa/Ja€ OCHOBY KPHUTEPIisl CTIMKOCTI, 3ampOrOHOBAHOTO
Xeccenpbeprom ta CBepaApynom. Horo CIIPOILICHUM BUTJISII TAKUM:

p_&.49p
p Az (1.166)
@
le g — TPHUCKOPEHHS CHIIM TSUKIHHSA, P — TycTuHa, 9Z — Tpaji€HT T'yCTHHH.

[Tokazano, 1o kputepiid cTiiikocTi E 3 (I3WYHOT TOYKHU 30PYy SIBISE COOOIO
MPUCKOPEHHS YaCTKH, 3MIIIEHOT a/11a0aTUYHO 3 11apy B IIap HA OJMHHULIIO BIACTAHI.
binbin netanbHU 3amuc KpUTepist BpaXxoBYe€ BILTUB 3MIH TEMIIEPATYpPH, COJIOHOCTI,
a TakoX TaK-3BaHy ajla0aTUYHy TMONpaBKy Ha CTUCKAeMICTb. BuBUeHHS
BEPTUKAJIBHOI CTIMKOCTI Ma€ BEJIMKE 3HAYEHHS y JOCIIIKEHHSX BOJHUX Mac, iX
MeX, CTpYKTypu. CTIHKICTh MOKHA pO3TJSJaTH AK IMOKa3HUK HEOJHOPITHOCTI
cepeaoBHIIa, HOro CTaHy Ta CTpaThdiKaIllii.

IIporiecoM, IO NpPOTHAi€ CTifikocTi, € mepeMilmyBaHHs. Moro mnpuitHATO
PO3IJIAIaTH 711 BOJOWM. Y BOAHMX MOTOKAX TAKOXK € MEepeMIlllyBaHHs, ajle TYT L€
OpraHiuHa, HEBIJl'€MHA CKJIaJl0Ba YaCTUHA cTaHy 00’ ekTy. TyT BOHO BiOyBaeTbCs
HE TINBKM y BEPTHKAIBLHOMY, ale i B iHIIMX HampsMKax. Voro BuBuYae Teopis
TypOyJIEHTHOCT1 BOAHUX MOTOKIB.

B mexax BojoWM nepeMilllyBaHHs 1€ OKPEMHI BIIHOCHO CaMOCTIHUHN mpoIiec,
AKUN Ma€ CBOi XapaKTEPUCTUKHU Ta PI3HOBUAM. TyT BiH MOB’s3a-HUM 13 3MIHAMU
OCHOBHUX (DaKTOPiB POpMYyBaHHS T'YCTUHHU BOJAH, @ TAKOX 3 JI€H0 30BHINIHIX CHJI
(BiTpy, Teuili Ta 1iH.) PO3pI3HAIOTH JBa OCHOBHMX BHJAM BEPTUKAIBHOTO
MepeMilllyBaHHs Yy BojoWMax: MoJiekyisipue (audysis) Ta TypOyJeHTHE.
Macmitabu (IHTEHCHMBHICTB) MEPIIOro Ha CTUIBKM Maji, 10 BOHO HE Biairpae
3HAYHO1 POJI1 HaBITh y APIOHUX O3€pax.

TypOyneHnTHe nepeminlyBaHHs MOAUISIOTh Ha J1BA MIJBUIU:

1) KOHBEKTUBHE (I'YCTUHHE, BUTbHA KOHBEKIIIA );

2) pukiiitHe (BUMYyILIEHE).

AJjie okpeMi IOCTITHUKHN PO3TIIAIA0Th 1X K He3alexkH1 Buau. [lepmuit miaBua
BUHHMKA€ BHACIIAOK 30UIbIICHHS TYCTUHH (3MEHIIEHHS MUTOMOTO 00’€My) BHIIE
pO3TalllOBaHMX IIapiB BOJAU (YacTo MpurnoBepxHeBux). Lle Moxke OyTu moB’si3aHe 3
MIJBUILIEHHSIM COJIOHOCTI (TIpU JHOJAOYTBOPEHHI 1 BUMOPOXKYBAaHHI POTH 3 JIHOY,



a0o0 Mpu BUNIAPOBYBAHHI 3HAYHUX 00’ €MIB BOJM), @ TAKOXK 31 3MIHAMU TEeMIEPATYP
B HaIlPsIMKY TOYKH HalOUIbIIOT T'YCTHUHHU.

Jlexonu 30UIbLIEHHS TYCTHHU MOXE CIIOCTEpIraTHCS BHACHIIOK 3MIIIYBaHHS
BOJ PI3HOI COJOHOCTI Ta Temneparypu. Lle siBuie B OKeaHONOrli Ha3WBaIOTh
VIIUIBHEHHAM Mpu 3MilryBaHH1 (nuB. 2.1.). BoHO moB’si3aHe 3 HENIHIMHICTIO
3aJIEKHOCT1 T'YCTHHH B1J] TEMIEPATYPH Ta COJIOHOCTI.

Posrnsin  ¢pukuiiHOro mnepeMillyBaHHS Yy BOJOHMMax 4YacTo TMOEAHYIOTh 3
po3rsiioM  TypOyneHTHOCcTi  B3araii  (TypOyieHTHOro  pyxy).  Teopis
TypOYJEHTHOCTI 1€ CKJagHa raiay3b (QIBUKM Ta TEeo(PI3WKH, IO IPOJIOBKYE
PO3BUBATHCH.

TypOynentHe mnepemimyBaHHs (OOMIH) TPHUBOAMUTHL JO TEpPEMIIICHHS Ta
BUPIBHIOBAHHS PO3MOJAUTY SIK MEBHUX BJIACTUBOCTEN BOIM (TEIUIO, KUIBKICTh PyXY
Ta iH.), TAK i PI3HOMAHITHUX JOMIIIOK B Hiii. Ioro MOXHa onmcaTy 3a JOMOMOTOIO
PIBHSAHHS TYpOyJIeHTHOT qudy3ii:

J—— dC

L dZ (1.167)
ne F. MOTIK CYOCTaHIlli 4Yepe3 OJUHMINO IUIONMIl 3a OJMHHINI0 Yacy
(inTeHcuBHICTE 00Miny); % — TypOymaenTHuil KoedilieHT 0OMiHy, 3HAYCHHS

d,
SAKOTO XapaKTepHO Uil TaHOi cyOcTaHIi, a pO3MIPHICTb I/CM - ¢, 9Z — rpaji€HT
cyOcTaHI1i MO3/10BXK MEBHOTO HAMPSMKY. 3HAK MIHYC O3HAYae, 1110 MOTIK A0JaTHIN

y HanpsIMKy 3MEHIIeHHs cyOcTaHii (B’ €MHUN TPAJIIEHT).

HaBenemo npukiaam, il IEBHUX CYOCTaHITIN:
. . . 2
1) mOTiK KiIBKOCTI Termaa (Ka1/em -¢)

dq
= Ao 2L
T (1.168)
2) MOTIK KUIBKOCTI MacH (MacHu JOMIIIOK) (T fem -c)
el
dz | (1.169)
3) MOTIK KUTBKOCT1 PYyXYy, 1110 BU3Ha4Ya€ TypOyIeHTHUMN orip (T fem-c)
R = _Aﬁ ﬂ
dz (1.170)

TypOynenTH1 kKoediieHTH 0OMIHY 1Ie JOCUTh CKJIaaHI (I3UUYHI MapaMeTpu, Ha
(dbopMyBaHHS SKUX BIUIMBA€E 3HAUYHA KUIbKICTh (PakTOpiB. ICHYIOTH Pi3HI METOAM iX
BHU3HAYCHHS.

1.2.21. IlpupoaHi BOAM AK XiMiYHUH PO3YHMH

Bona y mnpuponi 3aBxau BMIillye TI€BHI JoMimkh. YacTuHa 3 HHUX €
PO3YMHEHMMH pEUYOBMHAMH. IX KOHIEHTpalil SKOpaBMIO HEBENUKi. ToMy
MPUPOAHI BOJU SIBISIOTH COO0I0 c1abKuil po3unH. BiH Moxke OyTH SIK CIIpaBkKHIM,
Tak 1 kosoigHuM. TouHIe BIH MOENHYE 11 PI3HOBUIM, € CKIAAHUN KOMILIEKC
pedoBuH. Boma nyxke no6Gpuil po3urMHHUK. B mpuponHux Bojax, y MepIly yepry
MOPCBHKHX, 3a(iKCOBaHI MPaKTHYHO BC1 XIMi4HI eneMeHTH 3emuli. BrmactuBocTi



BOJU SK PO3YMHHUKA TICHO MOB’S3aHI 3 OCOOJIMBOCTSAMH OYIOBH ii MOJEKYIU
(enexktpuyHuil nunois). KpiM KoJoifiB y MNPUPOJHUX BOJAX 3yCTPIYAIOTHCS
CycleH3li Ta 3Ba)K€Hl 4YacTKH (3aBuci). BoHM € OCHOBOIO YTBOpPEHHS AOHHUX
BIIKJIQ/IIB BOJIOWM, 3MIHIOIOTH JI€sIKI BJIACTHUBOCTI BOJAU. KpPYMHICTh MX YaCTOK
TaKa, 10 OKpeMi MOKHa 0aYUTH OKOM.

[Ipouecu yTBOpEeHHs Ta 3MIH PO3YMHIB IOB’S3aHI 3 TaKUMH BIIACTUBOCTAMHU
PEYOBHH SIK PO3YMHHICTH Ta aucolianisi. [l po3uynHHICTIO pO3yMiIOTh 3[aTHICTh
pPEUYOBUH YTBOPIOBATHM 3 BOJIOIO OJHOPIAHY CHUCTEMY, TOOTO TaKy, IO
XapaKTepU3yeTbCcsl HOBUMM 3arajlbHUMHM BJIACTUBOCTAMM. Hanpuknan: Mix
TBEPAUM TUIOM Ta PO3UYMHOM BIiIOYBAa€ThCS OOMIH 10HaMH, ab0 MOJEKYJaAMHU.
HIBUIKICT, PO3UYMHEHHS 3aJ€KUTh BiJ TEMIeEpaTypu Ta TUCKY, a UIBUIKICTb
OCAJIPKEHHS BiJl TEMIIEpaTypH Ta KOHUEMI1i pO3YMHEHOT pEYOBHHH.

Hucomiaitisi, ToOTO po3’€IHaHHS MOJIEKYJ Ha 10HM, HAHMOUIbII XapakTepHa s
PO3YMHIB €JEKTPOJITIB. AJie YUCTa BOAA TAKOX XapaKTEPU3YEThCS HASBHICTIO
nporecy aucoriarii. Floro onucyioTh piBHAHHAM:

H,O?H* +OH"

[IBuAKOCTI aucoIiallii Ta YTBOPEHHS MOJIEKYJ B Jiama3oHi Temmepatyp Big 0°
C no 50° C npubnu3HO PIBHI 1 ayXe Majl, a JOOYTOK KOHIIEHTpaliil 10HIB €
(k. =l Horr J-10"

T

am’

MOCTIHHOI0 BEJITMYHHOIO j Ockuibku KOHIEHTpalii 7 Ta

107 —
- . . 3 . .
OH piBHi, TO JJS KOXHOTO BOHH CKJIAJAOTh ™M Tloka3HMK BMICTY 10HY
NPUIHATO Ha3UBAaTH BOAHEBUM MOKAa3HUKOM, 1 BUPAXKATH TaK:

pH =—lg|H*]

OJMHMII BUMIPIOBAHHS TIPH I[bOMY HE 3amucyiothes. Bemmunna P77 =7 o3nauae

HEUTpaJibHy peakiito, abo cTaH po3uuHy. llpu PH<Tpeaxnis  Kkucna
(KoHIeHTpawis ioHiB H ' Ginpma), a npu P17 >7 — nyxHa. BoaHeBHil MOKA3HUK B
PI3HUX YMOBaX 3aJ€XHUTh BiJ XapaKTEPUCTHK JOMIIIOK Yy BOJl, a TaKOX BiJ
TEPMOJIMHAMIYHUX XapaAKTEPUCTHUK.

Bin Bigirpae 3HauHy pojb y BU3HAYEHHI SKOCTI Boau. B piukoBuX Bojax ioro
3HA4YEeHHS 3MIHIOIOTHCS Bif 6,5 10 8,5; atMochepHux onagax — Bix 4,6 10 6,0; B
okeaHl — Big 7,9 mo 8,3; B Oosorax — Big 5,5 mo 6,0. YV Bomax KomaJeHb Ta
pYIHUKIB BiH Moxke pnocsratu 1,0; a comoBux (kapOonaTHux) o3zep — 10,0.
BoaHeBuii MOKa3HMK MOKE 3MIHIOBAaTHCS 1O TMopax poky. Hampukman s
OUTBIIIOCT1 PIYOK BiH B3UMKY ckiaaae 6,8-7,4; a Bmitky — 7,4-8,2.

VY OuIbIIOCTI MNPUPOJHHUX BOJ cepell JOMIIIOK TNepeBakaloTh MiHEepabHI
PEUYOBHHM 1 y Mepury 4yepry po3uuHeHi coii. ToMy OCHOBHMUMH MOKa3HUKaMHU
NPUPOAHUX PO3UMHIB € MiHepaiizalis, abo conoHicTh. [lepmunii TepMiH yacTimie
BUKOPUCTOBYIOTh JJII BOJA CYXOAOJY 1 BU3HAYAIOTh AK CYMapHUH BMICT YCIX

MFLJ
3HAWJIEHUX TOpH XIMIYHOMY aHajii3l MIHEpaJbHUX PEUYOBUH ( T/ TepmiH
«COJIOHICTB» BHUKOPUCTOBYIOTH Yy JOCHIIKEHHAX MOpCchbKUX Boi. lle cymapnwmii

BMICT YCIX TBEPAUX MIHEPAJbHUX PO3ZUYMHEHUX PEUOBHUH B | KI' MOPCHKOI BOJIU MPHU



YMOBI, IO BCl TBEpJll pEYOBUHHU BHUCYIIEHI 10 MOCTIHHOT MAacu NpH TeMIepaTypi
480°C, opraHiyHi PEUYOBMHM IIOBHICTIO CIajieHi, OpoMiau Ta HOIIAU 3aMiHEHI
€KBIBAJICHTHOI0 MAacOl0 XJIOPHIY, a yCl BYTJIEKHUCIl COJ1 MEepeBe/eHl B OKCHIU.

1
S%o;l %0 = ——

Bona BupaxkaeTscsi y npomiie 1000) 3aBAsSKUA TpUBAJIN ICTOPIi PO3BUTKY

COJIbOBOT MacH OKEaHYKUIBbKICHI CITIBBIIHOIICHHS M1 KOHIIEHTPAIISIMU TOJTOBHUX
10HIB (COJIOBHI CKJIaJ MOPCHKUX BOJ) 30€pIiraroThCsi OJHAKOBUMU HE3AJICIKHO BIJ
ix abcontoTHOT KOHIeHTpallli. Hanpukian MaioTh Micile Taki CIIiBBIAHOIIEHHS

SO; :Cl" =0,1390

Ca® :CI” =0,0215

Mg* : Cl” =0,06609.

BinxuneHHss Bim 11i€i 3aKOHOMIPHOCTI CIOCTEpPIralOThCA JIMINE Yy pailloHax
CUJILHOTO BIUIMBY MPICHUX PIUKOBUX BOJ, Ta Y JEAKUX BHYTPIIIHIX MOPSX.

. . . . . 001 V
MlHepaﬂl?)aHlﬂ Ta COJIOHICTH BOA 3MIHKOKTBHCA y 3HAYHUX MECXKAaX — B1J I

B aTMOC(epHUX omnajax a0 600% B JISSKUX BUAaxX poru (po3cony). Takum drnHOM
He BCAKI HPUPOJHI BOAU € JIMIIE CIAOKUM PO3YMHOM. [X MOAIIAIOTH HA YOTHPU
TPYIIH.

1, M(S)<1%. Le npicH1 BoaH, K1 € MUTTEBUMH.

2. M(S)=1%+24.7%. Cononysati. Ilpu S = 24,7%0 Temneparypa HaWOLIBIIOT
I'YCTHHU Ta 3aMEp3aHHs BOJU CIIBIAAAIOTh.

3. M(S)= 24.7%0 = 30%- Co10Hi, MOPCHKOT COTOHOCTL. S >50% y MOPSIX TIPAKTHIHO
HE CIOCTEPIra€eThCsl.

4, M(8)>50% Cynprocomoni (po3comnn).

OcoOnuBUM MOHATTAM € «MIHEpaJIbH1 BoaAW». Lle B OCHOBHOMY MiJ3€MH1 BOJH,
[0 XapaKTEPU3YIOThCA HASBHICTIO JEAKUX OI10JOTIYHO AaKTUBHUX KOMIIOHCHTIB
(CO-MS5 A5 1q jm). YacTo BOHM MalOTh IiJBHINEHY TeMIepaTypy Ta
pamioaKTHBHICTh. MEKEI0 3 MPICHOI BOAOIO BBaXaroTh M =1%  MinepanpHi Boau
pO3pI3HAIOTh (KJIacH(IKyIOTh) 3a MIHEpasi3aii€lo, 10HHUM CKJIaI0M, Ta30BUM
CKJIaJIoOM Ta crnerudiuHuMu eneMeHTamMu. Mexi rpyn (Ha3BH), 3BUYAMHO, JEIIO0
YMOBHI.

Minepanizanis Ta CKJIaJ MNPUPOJHUX BOJ BIUIMBAIOTH HA IX BJIACTUBOCTI Ta
npolecH, 1O B HUX BinOyBawThcs. Jl0 BaXKJIMBHUX BIIACTUBOCTEH BIAHOCATHCS
KOPCTKICTh (TBEPICTh), arPECUBHICTb, JTY>KHICTh Ta 1HIII.

TBepuicTb BOAM MOB’s3aHa 3 MPUCYTHICTIO PO3YMHEHUX COJIEM Kalbllilo Ta
MarHiio. PoO3pi3HAIOTH KallblliEBYy, MarHi€eBy Ta 3arajbHy (kKapOoOHaTHY Ta He
KapOoHaTHY) TBEepAICTh. [Ipu KU ATIHHI BOHA 3MEHIIYETHCS 1 JOCATAE MOCTIHHOT

) 4MMOJ'H/ )
BCIIMUNMHU. BOI[a 3 TBepI[ICTIO MCHIIIC I XapaKTepI/ISyeTBCH K M’ﬂKa, Bl 4

g MMOJIb . o 12 MMOJ'H/ )
hi (e} T— cepenHbOi TBEPIOCTi, BiL 8 10 1— TBepaa, OUIbIIE

12MMOJ‘H/

1 — nyke TBepAa. TBepja Bojga HE MpuUJaTHA IO MUTTA, a TyKe TBepJa
HaBITh JJIA TEXHIYHUX TOTpeO (HAa MeTranax 3’SBISIOTHCS IIKIIJIMBI HAKUIMW Ta
BIIKJIQ/IN).



[lin arpecuBHICTIO pO3YyMIIOTh 3[JATHICTh MPUPOJHUX BOAHUX PO3YMHIB
pYHHYBaTH HUISXOM XIMIYHOI J1i pi3H1 MaTepiaiu (0€TOH, KOHCTPYKIIIl 3 BaITHSKIB,
Metanu). [lig BOIMBOM CKUAAHHS Y BOJHI 00’ €KTH MPOMUCIOBUX, MOOYTOBUX Ta
IHIITUX CTIYHUX BOJI, OCOOJIMBO TAKUX, [0 MICTATH COJISIHY, CIpUYaHy, 1HIII KUCIOTH
Ta COJl aMOHIIO, arpecUBHICTh MPUPOJHOI BOJUM MOXE 3HAYHO MOCHIUTHUCH.
Po3pi3HS10Th BUIIYrOBYIOUY, Marte3iajbHy, 3arajbHO-KUCJIOTHY, CyJlb(aTHy Ta
BYIJIEKHCITY arpECUBHICTb.

BaxximBoio XxapakTepUCTUKOIO MOBEPXHEBUX Ta MOPCHKUX BOJI € iX JIY)KHICTh. 32
HEI0 MOXHAa CYIWTH MPO TiIPOXIMIUHI Ta TreoXIMIuHI mporecu: (HOopMyBaHHS
XIMIYHOT'O CKJIaJly BOJIM, YTBOPEHHS OCAI0BUX (30KpemMa KapOOHAHTHHUX) MOPiJa Ta
iHIIi. Jly)XHICTh TMOB’s3aHa 3 HASIBHICTIO aHIOHIB CJIA0KUX KHUCJIOT, TOJIOBHUM
YUHOM BYTUIbHOI (KapOoHOBOi). ['11poii3 aHIOHIB NPUBOIUTH 10 YTBOPEHHS
TIPOKCUIBHUX 10HIB:

CO; + H,O.HCO, +OH "~ (1171)

HCO,+H,0”H,CO,+OH~ (1 172)

JIy>XHICTb TIPOSBIIAETHCS TAKOXK B JCSIKUX BUAAX Mi3eMHUX BoJA. BoHa BruinBae
Ha (hOpMYBaHHS SIKOCT1 BOJIH.

XIMIYHI pPEYOBMHU Ta €JEMEHTH B MPUPOJHUX BOJAX, Olocdepi, IHIIUX
reochepax B3HAXOIAThCS B pyci — MirpywoTh. lle BinOyBaeThcs NUIIXOM
MEXaHIYHOI'0 PYXy BOJHHUX Mac, BHUIAJaHHS B OCaj, BUJAJEHHS B aTMocdepy,
CIOKMBAaHHS JKUBUMH OpraHi3MaMu Ta iH. MOXIJIMBOCTI NEpEMillleHb HAa3UBAIOTh
MIrpaliiHo0 31aTHICTIO. PO3pi3HAIOTH BHYTPIIIHI Ta 30BHILIHI ()aKTOPHU Mirpariii.
Jlo BHYTpILIHIX BIAHOCATH: BAJICHTHICTb, 10HHI pajilycH, 10HHI moTeHuianu. [o
30BHIIIHIX — E€HEePreTUKy 3emill (TeMmepaTypHi YMOBH, IOTOKH €HEprii), CKIaj
atmocdepu, Ki1imat, 610reHH1 YMOBH.

Pi3HOMAaHITHICTh MPUPOJHUX Ta AHTPONOTEHHO 3MIHEHHUX BOJHUX PO3YMHIB 1
MPOIIECIB Y HUX HAJ3BUYAWHO BEJIMKA. [X BUBYAIOTH TAPOXIMisl, TIAPOreoXimis,
MPUKJIaJHA €KOJIOTIS Ta 1HII1 HayKu. BOHM BIUIMBAIOTh Ha PO3BUTOK MPUPOIHUX Ta
TEXHIYHUX CUCTEM, Ha (POPMYBaHHS BOJHUX PECYPCIB.

1.2.22. OCHOBHI TN JOMIIIOK Y NPUPOJIHHUX BOAAX

3a O. ANbOKIHUM JIOMIIIKA YMOBHO MOJUISIIOTH HA I’ SITh OCHOBHUX TPYII:

1) ronoBH1 10HH, 110 BMIIIYIOTHCS Y HAMOLIBIIN KUTBKOCTI;

2) pOo34MHEH] rasu;

3) GloreHH1 peYOBUHU;

4) MIKpOEJIEMEHTH;

5) opraHiuHi pe4OBUHHU.

3a IHIIMMHU TOTJSAaMU, 0COOJIMBO JJIA MiJ36MHUX BOAM, MPUHHATO PO3TISAATH
MaKpOKOMITOHEHTH, MIKPOKOMIIOHEHTH, a TAKOX Ia30BUH CKJIa.

["o50BHI1 10HU BKJIIOYAIOTh aHIOHU Ta KaTIOHHU.

HCO; = rinpokap6oHaTHNIL;

coy

AHIOHU:

~ kapOOHATHUH;



2—
50, - cyJb(paTHHH;

Cl" = XTopUIHUIA.
KapbonaTHi aHiOHM JIGKOJIM HE HA3WBAaIOTh, IEPEPAXOBYIOYM iX Ha
riipoKkapOOHATHI.
Kationn: Ca” - kanplito;
Mg* —

MarHilo;
Na” - garpiro;
K" — kairo.

B okeaHiyHMX BOAax 10 TOJOBHUX 10HIB TaKOX BIAHOCITH B (Opomia-HuiM),

F~ (¢propunnnii), 789  (Gopmoi kucmorm), S (ctponmiio). Ix BMmicT
BioOpakenuit y tadmuii 1.3. Bonu pazom ckinanarots 99,99% Bcix po3unHEHHX Y
CBITOBOMY OK€aH1 pEUOBHH.

Tabnuys 1.3.
I'onoBHi ionn B okeaniunux Boaax (3a C. bpyeBuuem)

_ — — St P N
lonm cl so2™ |HCOT | B " H . BO Na®t M2t | 2 < Cyma

4 3 3773 o ioHiB
Ta

2
CO3

BwmicT | 19,3534 (2,7007(0,1427|0,0659{0,0013|0,0265| 10,7638 {1,2970|0,4080|0,3875{0,0136|35,160
r/kr
npu
S=

= 35%0

Mopchbki Ta piYKOBI BOJM 3HAYHO BIAPI3HSIOTHCSA. Y MOPCHKHX INEPEBAXKAIOThH
xsopunu (88,65%) Tta cynbdatu (10,79%), a y piukoBux kap6onaru (60,1%) Ta
11 (24,8%). Le BKa3y€ 30KpeMa, Ha pi3He MOXOKEeHHs JoMmilok. Ha moBepxHi
CYXOJI0JTy BOHO IOB’f3aHE 3 KOHTAKTOM 3 BIIHOCHO JOOpe MPOMHUTUMH MOPOJaMHu.
B okeani — 13 3arajpHOIUIAHETAPHUMU TEOJIOTIYHUMHM IMpoIlecamu, IO
BII0OyBaJIMCS HA MPOTSI31 TPUBAJIOTO Yacy.

Po3uuHeH1 ra3u MOXXyThb BCTYIATH, a00 HE BCTyNaTH y XIMIYHY B3a€EMOAIIO 3
BOJOI0. IX PO3YMHHICTL — 1€ 3JaTHICTh yTBOPIOBATH 3 BOJOIO OJHOPIAHY

cuctemMy. PO3UMHHICTB ra3iB, 10 YTBOPIOIOTH XIMIYHHMM 3B’S30K 3 HEKO Habararo

oupma. Ile amiak NHﬂ, CIPKOBOJICHb HZS, CIpUaHHCTHI Ta3 SO, ra miokcun

ByTJIeIO, 200 Byrmekuciuii raz ;.

KinbKICTP pO3YMHEHOTO Ta3y BUMIPIOETbCS KOHLIEHTPAIIEI0 HACHYEHOTO
pPO3UMHY MpU JTaHUX TeMIlepaTypi Ta TUCKY. HacuueHuM Ha3uMBarOTh PO3YMH, 110
3HAXOJIUTHCS Y PIBHOBA31 3 HAJIUILIKOM Ta3y.

Po3uuHHICTh Ta3iB y BOAI 3aJ€XUTh BiJl TeMHepaTypHu, TUCKY Ta 3arajibHOI
MmiHepamizauii. [Ipu nocriiiHiil Temnepatypi Ta HEBUCOKOMY TUCKY, JUIsl Ta3iB, 10
HE BCTYNAIOTh y XIMIUYHY B3a€MOJIIIO 13 BO/IOIO, BOHA MIJKOPIOETHCA 3aKOoHY ['eHpi:

C=kP, (1.173)



ne: C — po3YMHHICTD razy (Mr/mn);

P — ¥ioro napiianbHui THUCK B ra3oBii (asi;

k — xoediuient ['enpi, axuit TaK0X € MipOI0 PO3UUHHOCTI Tra3y.

BrnuB 3aranbHoi MiHepamizaiii 3BOpoTHIM. HailOunbll HacHYEeHUMU MOXKYTh
OyTu X0yofH1 Ta mpicH1 Boau. Ciia BIAPI3HATH PO3YMHHICTH (SIK MOXKJIMBICTH) Ta
(dhakTUYHUN BMICT (KOHIIEHTpAII0) TOTO UM 1HIIIOTO Ta3y.

Ha npakTuiii 1oCUTh 4acTO KOPHUCTYIOThCS BIAHOCHOIO XapaKTEPUCTUKOIO —
B1JICOTKOM HacHu4ueHHS (A).

4=52 100%,
Cp
ne: Cp — ¢aktuyHuii BMIiCT rasy;
Cp — BMiCT, 10 BIANOBIJAE PIBHOBa3l BOJAHOTO PO3YMHY MpU JaHIN

TeMIiepaTypi.

HasBHicTh ra3iB y Boji OB’ s13aHa 3 TAKUMH OCHOBHUMU (DaKTOpamu:

1) o6MmiH 3 aTmMocheporo;

2) 610XiIMI4HI MPOIIECH Y BOAHUX 00’ €KTaX;

3) nporecu nerazaiii MaHTii 1 MeTamopdizalis (IepeTBOPEHHs) TIPChbKUX MOPiJ
y IMIMOMHHMX 1Iapax 3€MHOI KOPU IPU BUCOKUX TEMIIEpaTypi Ta TUCKY.

B nepmioMy Bumajky y BOAY MOTPAIUIAIOTh a30T, KUCEHb, AMOKCH] BYTJIELIO,
IHepTHI Ta3u. Y Jpyromy — JAMOKCHJ BYTJEII0, METaH Ta IHIII BYTJIEBOAHI,
CIPKOBOJIEHb, a30T, BOACHb. Y TPETbOMY — JAMOKCHUJ BYTIJICLIO, OKCUJ] BYIJICIIIO,
CIDKOBOJIEHb, BOJICHb, METaH, aMiak, XJOpPUCTHH BoaeHb Ta 1H. Lg rpyna
XapaKTepHa B OCHOBHOMY JUJIsl TTII3EMHUX BOJ.

B uimomy y mNOBEpXHEBUX BOJAxX IMEPEBAXKAIOTh KHUCEHb, a30T 1 JAUOKCHU]
BYIJIELIIO, @ Y MiI3€MHUX — JMOKCH]I BYTJICIIO, CIPKOBOJIEHb Ta METaH.

Kucenp notparisie y Boay nuissxom adbcopoOirii 3 armocdepu pa3oM 3 JOLMIOBUMHU
Yy TaJUMU BOAaMH, ab0 MPOIYKYEThCS BOJAHMMH POCIMHAMH NMPU (HOTOCHHTE3IL.
KoHueHTpartlisi KUCHIO 3 MIHMOMHOI0 MOHMXKYETHCS, 110 MOB’SI3aHO 3 OCIA0JICHHIM
(dboToCHHTE3y, CIOXKUBAaHHAM HAa JUXaHHS Ta OKUCJEHHS OpPraHIYHUX PEYOBUH.
KoHueHnTparlii y noBepXHeBUX BOJaX MalOTh 3HAYH1 CE30HH1 Ta JOOOB1 KOJIMBAHHS.
BoHU 3MIHIOIOTBCS TakOX IJis PI3HUX BOJHUX 00’€kTiB. OCHOBHI MEX1 3MIH
KOHIEHTpalii Big Hyns o 14 mr/m. 3a paxyHOK IHTEHCHUBHOTO (DOTOCHUHTE3Y
JEKOJIM MOXKE crocTepiratuca nepeHacuyeHHss — a0 20 mr/n. Ha nmoHmxeHHs
KOHIIEHTpAaIlil BIUIMBAIOTh TaKOX OpraHiuHe 3a0pyIHEHHS abo €BTpodiKailis
BojoviMHU. (€BTpodikalliss — MiJBUIIEHA OIOMPOAYKTHUBHICTh, IO MPUBOAUTH 10
HAKOIMUWYEHHS! OPTraHIYHUX PELITOK 1 MOTIPIIeHHS (I3UKO-XIMIYHUX BIACTUBOCTEH
BOAM). MiHIMaldbHAa KOHIIEHTpAllil pPO3YMHEHOIO KHUCHIO, HeoOXigHa s
HOPMAJILHOTO PO3BUTKY PUO CTaHOBUTH 5 MI/J. SIKIIO BOHA MOHMXKYETHCS A0 2
MT/J1 TOUMHAETHCS iX MacoBa 3arudesns (3aMop).

JInokcua ByTJIEIIo MOCTYMAa€e y BOAY 3 aTMoc(epu, 3a paxyHOK JUXaHHS TBApHH,
IpU PO3KJIAJAl OPraHIYHMX PEYOBMH Ta IHIIMMHU LUISIXaMH. Mae nyxe BeIuKy

PO3YMHHICTh 32 PaXyHOK XIMI4HOI B3a€MOJii 3 MoJiekyJamu Boau. KoHieHTparlis

C02B MNpUPOAHHUX BOIAX 3HAYHO 3aJICKUTD BiI[ pH 1 3MIHIOETHCS Bi,):[ ACCATHUX

qyacTok 10 3-4 mr/a. Jlekonu KoHIEHTpalis Moxe niaBuiryBatucs 1o 10-20 mr/m.
B rmOuHHHUX mig3eMHUX BOJAaX BOHA MOXXe OyTH Habarato OUIBIION, IO



OB’ 513aHO 3 BI/II[iJ'IeHHSIM BynKaHi‘IHI/IX rasis. HpI/I BUCOKHNX 3HAYCHHAX

co

KOHIIEHTpaIlli ~~ > BOJA CTa€ arpeCUBHOIO MO BIIHOUIEHHIO 10 OETOHY Ta METaTiB.

Ipu B3aemonii 3 Bomoio > yTBOproe ByrimeHy kucaoTy. IIpH LBOMY

YTBOPIOETbCST KapOoHaTHAa cucteMa (piBHOBara), fka TICHO TOB’si3aHa 3
KaJIBIIEBOIO (KaXKYTh TaKOXX PO KapOOHATHO-KAJbIIEBY piBHOBary). ILle cama
CKJIaJiHa CHCTEeMa PIBHOBAr y MPUPOJHUX BOJAX.
3aranbHUM BMICT KOMIIOHEHTIB KapOOHATHOT CUCTEMH BUPAXKAIOTh TaK:
> co, =[co,]+[H,co,]+[HCOo; ]+ [cor] (1.174)

3 kapOOHATHOI CHCTEMOIO TaKOX O€3MOoCepelHbO MOB’s3aHI 10HM BOJHIO Ta
KaJIBI[i10, @ HENnpsMO (DAKTUYHO BECh KOMIUIEKC PO3YMHEHUX peuoBUH. CUCTEMY
PIBHOBAr OMUCYIOTh TAKUMU PIBHSHHSIMH:

Co,,,. . CO,sonu;
CO,+H,0’H,CO;;
H,CO,’H" +HCO;};

HCO; H" +CO;;

CaCO,Ca™ +CO;". (1.175)

B npupoaHux Bogax y OUIbIIOCTI BUMAAKIB CIIBBIIHOIIECHHS (POpM KapOOHATHOI
pIBHOBAaru BIUIMBAE Ha 3HaYeHHS pH.

CipkoBoZieHb TMOCTyHa€e y TMPUPOJHI BOAM B OCHOBHOMY 3a paxyHOK
BIIHOBJIFOBAJILHUX TPOIIECIB, 10 BIAOYBAIOTHCS MPHU OaKTEepiadbHOMY PO3KJIAIl Ta
010XIMIYHOMY OKHCJIEHHI1 OpraHIYHUX PEYOBHH. [HIIUM JpKepelroM € Jerasaris
MaHTii 3emii. CipkOBOJIEHb TOKCUYHUM 1 Ma€ HETIPUEMHUU 3amax. Moro nasBHicTh
MO>K€ BKa3yBaTH Ha JOCUTh CHIIbHE 3a0pYyJHEHHS BOAM OPTaHIYHUMH PEYOBHHAMMU.
SIk-nipaBmIIO BiH BIJICYTHIH B OCHOBHIM YacTHHI BOJHMX 00’ €KTIB 1 3’SBISETHCA
JUIIe JACKOJNM y TPUAOHHUX MIapax (CIpKOBOJHEBa 30HA, 30kpema, y YopHOMY
MOp1 KoHIIeHTpallis gocsrae 6 mr/m). CipKOBOJEHb IMIBHUAKO OKUCIIOETHCSA TPHU
HAssBHOCT1 y BOJI1 JOCTATHBOI KIIBKOCT1 KUCHIO, a TAKOX JIESIKUX BUIIB. OaKTEpIH.
Ane BiH Moxe OyTH NOPHUCYTHIM y 3HAYHHUX KOHIIEHTpALIAX B MIHEpaJbHUX
(cynbigHux, cipkoBoIHEBUX) BoAax. Lli BoAM MarOTh JIiKyBajJbHE 3HAYCHHS, IO
MOB’513aHO 3 OCOOJMBUMH X 3arajlbHUMU BIACTUBOCTSIMHU.

A30T (HITpOreH) MOocCTynae y BOAHI 00’€KTM B OCHOBHOMY 3 aTMmocdepw,
YaCTKOBO BHACIIJIOK O10XIMIYHUX TpoIeciB. BiH Mae BIacTUBOCTI IHEPTHOTO Ta3y,
aje BCe K MpuiiMae ydacTb y TiapoxiMiuHuXx mpoiecax. OcHoBHa ¢dopma
3HAXOJ/IPKEHHS a30Ty SIK €JIEMEHTY y NMPUPOJAHHUX BOJIAaX 1€ PI3HOMaHITHI O10reHHI
CIOJTYKH.

MetaHn — BIJHOCSTH /10 Tra3iB, 10 HAWOUIbIIE PO3MOBCIOMKEHI Y IMIA3EMHHUX
Boziax. OCHOBHUM HOTO JIKEPEJIOM € TUCTIEPCHI OpPraHiyHI CIOJYKH Yy Topoaax. Y
HEBEJMKUX KUIBKOCTSAX BIH CIOCTEpIraeTbcsi y MNPUAOHHUX Iapax o3ep, 1e
BUJUISETBCA 3 JIEIKUX BIAKJIAAIB OpU OIOXIMIYHOMY PO3KJIaAl OpraHiyHO1
PEUYOBHHH.

biorenHi pedoBMHM 1€ MIHEpaJIbHI PEUYOBMHHU, LI0 HAWUOUIBII AKTHBHO
NPUIMAIOTh YYacTh y JKUTTEAISIBHOCTI (BOJHUX) OpraHi3miB. [[o HUX BIZHOCSTHCS

(H;.NO; . NO; )| bochopy (H,PO; ,HPO> ,PO}") (Hsi0; ,5i0%)

CIIOJIYKH a30Ty , KpEeMHIIO ,
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10HH 3aJ113a (Fe Fe ) Ta JCAKHX MIKPOCJICMCHTIB. N4 MMpUPOAH1 BOAH ITOTPAIUIAKOTH

B OCHOBHOMY IIpH pO3Majl OpraHi3MiB B MeXax O0’€KTy, a TaKOX 3 IUIOIII
BOZ0300py Ta 31 cTiUHMMH Boaamu. KoHLeHTpamii iX HEBENHKi, a pPeXuM
MOB’SI3aHUI 3 TEMIIEPATYPOIO, 10 BIUIMBAE HA T1APOOI0JIOTIUHI MPOIIECH.
MikpoeneMeHTH — XIMI4HI €JE€MEHTH, CHOJYKH SKHX 3yCTPIH4aloThCs Yy
OPUPOAHUX BOJAX B YK€ MalUMX KOHUEHTpAlisX (MIKporpaMu Ha JITp).
Pi3HomaHiTHICT, iX agyke Benuka. Jlo THUMNOBUX KaTIOHIB  BIJHOCSTH
Li*,Rb",Cs", Be™, Sr™", Ba™ Ta 1HIIIL. lonun BAXKKHX MeTalliB —

Cu*,Ag", Au’ ,Pb** ,Fe** ,Ni**,Co™ Cr,Mo,V ,Mn

ta iH. KoMmmiekcoyTBoproBaui — . Tunosgi

aHIOHH BrI",F".B"  Takox y NPUPOAHHX BOAAX NMPUCYTHI pamioaKkTHBHI
eneMeHTH. Bel 1l JOMIMIKKM MOXYTh 3HAaXOJIUTUCA Yy BOJI y BHUIJISI 3aBHCIUX
PEYOBUH, KOJOIAIB (T1IAPOKCUIIB METAIIB), KOMIUIEKCIB 3 TYMIHOBUMH Ta 1HIITUMU
OpraHiYHUMH KHCJIOTAMH, HEIMCOLIMNOBAHMX, HAMIBAUCOI[IHOBAHUX MOJIEKYJI Ta
BUIbHUX 10HIB. 3arajbHa NMpUYMHA MajuX iX KOHIIEHTpalid € Maja MirpaiiiHa
3aTHICTh. MIKpPOEIEMEHTH Ba)XJIMBI JJIs KUBUX OPraHi3MiB, BOHU BXOISThH 10
ckiany GepMeHTIB, BiTaMiHIB, TOPMOHIB.

OpraniyHi pe4OBUHHM — HACII0K (PyHKIIOHYBaHHS O6iocdepu (SK y BoAax, Tak i
Ha BOJ10300pi). 3Ha4YHA YacTHUHA OPTaHIKU — HACHIIOK M1sUTbHOCTI TroauHu. CKiian
[UX PEUOBUH JIy’KE€ PI3HOMaHITHUN. BOHU MOXYTh 3HAXOAUTHUCS Y POZUUHEHOMY
BUIJISI/IL, B KOJIOITHOMY Ta 3aBUCIIOMY CTaHl. BOHM BIJIMBaIOTh Ha OKUCIIOBAHICTH
nomimok. [Toka3HUKOM iX BMICTY MOKe OyTH OpraHiyHUN Byrienb. MiHIMaIbHI

HOro KOHIIEHTpaIlil y He3a0pyAHEHUX BOJaxX CKJIaAaloTh MPUOIU3HO 1 MI‘/I[M3, a
MAaKCUMAaJIbH1

10-20 Mr/J:[M3. YV O00JIOTHUX BOJaxX BOHHU JOCATAlOTh COTEHD MF/):[M3. Yy
3a0pyAHEHUX BOJaX KOHIICHTpAIlli 3MIHIOIOThLCA Yy Aiana3oHi Big 10 MF/}IM3 o 100

mr/nm3 Ta Ginbe.

B cydacHux ymMoBax 3aBAsKH aHTPOIIOTEHHOMY BIUIMBY Ha MPUPOAHI BOAU KPiM
ONMMCAHMX OCHOBHUX II'AAITU TPyl JAOMIIIOK BcC€ OUIbIIE 3HAYEHHS HAOyBalOTh
PIBHOMAHITHI CrielU(IuHI 3a0py/THIO0Y1 peYOBUHA. BOHM BIUTMBAIOTH HA PO3BUTOK BOIHUX
00’ €KTIB, X EKOCUCTEMH, a TAKOXK Ha SIKICTb BOJIH.

1.2.23 TI'inpoximiuyHa KJaacupikanisa NpUPOIHHUX BOA.
3MiHM iX cKJIaxy

IcHyroTh pi3HOMaHITHI Kiacudikalli IPUPOJIHUX BOJ 3a XIMIYHMM CKJIAJOM Ta
MiHepanizamiero. OJHOW 3 HAWOUIBII PO3MOBCIODKEHUX Ta 3arajbHUX €
kinacudikamis O.0. AnbokiHa 3ampornoHoBaHa y 1948 porii. 3a HE BUIUIAIOTH
KJIACH, TPYNH Ta TUIU BOJ.

Kmacu: 1) rigpokapboHaTHMX Ta KapOoHaTHUX Boja (OUTbIIa YacTHHA
cinaboMiHepasli30BaHUX BOJI PIYOK, 03€pP, BOJOCXOBHIII, JIESKI Mi36MH1 BOJIN);

2) cynbdaTHUX BOJ (CepeIHbOMIHEpali30BaHl, FEHETUYHO OB’ 3aH1);

3) xynopuaHUX BOJ (BUCOKOMIHEpaTi30BaHI BOJIM OKEaHIB, MOPIB, ACIKHUX O3€p,
3aKPUTHUX MIA3EMHHUX CTPYKTYp Ta 1H.).



Krnacu BunineHi 3a nepeBaxkarounum aHioHOM. Ko)keH Kkiac MOAUISEThCS HA TPH
Ipynu 3a NepeBakarounuM KaTloOHOM. BUaineHo Taki Tpynu: Kajbll€BY, MarHieBy 1
HaTpieBy. KoxHna rpynma mnoAuisieTbcsi HA YOTHUPU THUIM, 3aJE€KHO BIJ
CIIBBIIHOIIEHb BMICTY 10HIB.

Tun I HCO: > Ca™ + Mg*

Tum II: HCO; < Ca® + Mg* < HCO; + SO;"
Tum I1I: HCO; +8O; <Ca™ + Mg* a6o Cl > Na’

Tun IV: HCO; =0.
XIMIYHUHN CKJIaJ, TEBHUX YACTUH MPUPOJHUX BOJ, BOJHUX 00’ €KTIB MOXKE OyTH
BITHOCHO CTa0LIbHUM, a00 3MiHIOBAaTUCA. SIKIIO 3MIHM HE OJHOHAIPaBJIECHI 1 HE
Iy’e 3Ha4Hl, TO TOBOPAThH MPO TIAPOXIMIYHUN pexuM 00’e€kTiB. BiH Moxe OyTu
3YMOBJIEHUI TPUPOAHUMHU 1 aHTPONOTEHHUMHU (akTopamu. BiH mposiBIseThCA B
0aratopiuHMX, CE30HHUX Ta JOOOBUX KOJMBAHHAX KOHIEHTpAllli KOMIIOHEHTIB
XIMIYHOTO ~ CKJIally, TIOKa3HUKIB (I3MYHUX  BIACTUBOCTEH BOAM, PpIBHSA
3a0pyHEHOCTI Ta 1HIIOMY.

B npeskux Bumazkax MiHepanmizalis NPUPOAHUX BOJ 3HAYHO 3MIHIOETHCS (B
OCHOBHOMY OJTHOHANpAaBIICHO, ajle¢ JEKOJIM MepioANYHO). BaxmuBum BuIoM
MpoIiecy Takux 3MiH € MeTtamopdizamis ximiyHoro ckiany. Ilig HE0 po3yMirOTh
HaIpaBJieH1 NePEeTBOPEHHS B 1I0HHOMY CKJIajl BOJI, sIK1 BiIOYBaOTHCA 1] BIUTUBOM
3MIH 30BHIIIHIX YMOB Ta YMHHHKIB, 1 MPOSBISAIOTECS B KpHUCTai3alli MiHEepaliB
(BumamiHHI coyJiet B ocan), KaTioOHHOMY OOMiHI 1 JecyibdaTu3ariii.
Metamop@izaliist BigOyBa€ThCs JUIIE B MEBHUX YMOBaxX 1 MPUBOJIUTH JI0 3MIHU
TIPOXIMIYHOTO Kiacy. Ko mporec iAe Tak, IO XIMIYHHUNA CKJIaJ BOJU
3MIHIOETHCS BiJl T1IPOKApOOHATHOTO JI0 CYJIb(PATHOTO 1 1alli 10 XJIOPUAHOTO, TOOTO
CIIOYaTKy BinOyBaeThes BTpara (Ha ocam) © > Ta HCO; ,  TIOTiM v , TO TakKui
HaMpsIMOK HAa3MBAEThCS NpSIMUM, abo HopManbHuUM (MeTapmopdizauis [ poxy).
301UTbLIEHHS BMICTY 10HIB, IIPH IIbOMY, MO>KHA B1I0OPAa3UTH TakK:

HCO; - S0 — cz,}

Ca* — Mg> — Na". (1176)

To6Tto Bomu crawTh XJOpuAHO HaTpieBumu. lleil mnpouec now’s3aHuil 13
30UTBIIEHHSIM MiHEpalli3alii BOJA B yMOBax MOCYIUIMBOTO KiiMaTy abo mpu
3arfau0sIeHHI B Ha/Ipa 3eMHOI KOpH (BiJl MOBEPXHI O TIEBHUX TJTHOWH).

3BopoTHiM mporec (metamopdizamisa I pomy) mor’s3aHuil 31 30UTBIICHHSIM
3BOJIO’KEHOCTI TEPUTOPIi, HAIXOKEHHSAM MPICHUX BOJI, IPH MITHOMI 10 TTOBEPXHI
3emmi. B peanmbHHX ymoBax MpollecHM 3MIH XIMIYHOIO CKJaay Boj Habararo
CKJaAHimi. My HaBenu JHile MPUKIIa] reHepaTi30BaHOT CXeMH OJJHOTO 3 HUX.

1.2.24. 3a0pyaHeHHs Ta AKICTh NPUPOAHHUX BOJ

Pecypcu npicHUX BOJI JIOCHTD JIOBIO BBAKAJIUCS MPAKTHIHO HEBHIEPITHAMY. Le
nepiii yBepti XXI cToniTTsa npobdiiemMa MUTHOT BOJU Ta BOAHUX PECYPCIB B3araii
CTaHe OJIHOIO 3 IEHTPAJIbHUX EKOJOTTYHUX MpobieM. PaKTUYHO BOHA ICHYE BXKe
3apa3. binbie 20% HacenenHs 3emill )KMBE B yMOBaxX 3HAYHOro Ae(ilUTY BOJIU.



[Tpobnema SIKOCTI IPUPOJIHUX BOJ Ta €KOJOTIYHOTO CTaHY BOJHUX 00’ €KTIB ICHYE
MPAKTUYHO Y KOKHIN KpaiHi.

Ha moripmenHss craHy (SKOCTi) BOJHMX OO0’ €KTIB BIUIMBAaIOTh PI3HOMAaHITHI
(bakTopu — 3MIHHM BOJHOIO PEXHUMY, 3MIHM MOPQOJOTIYHUX Ta JUHAMIYHUX
XapaKTepUCTUK, JOHHUX BIJIKJIAMIB, HAaHOCIB Ta 1H. AJle OCHOBHUM € BIUIMB
3a0pynHenb. [omoBHa iX QopmMa — ckuja 3a0pyJHIOIOUHMX PEYOBHUH, IO
YTBOPIOIOTHCS BHACIIOK AISIBHOCTI JIFOJIUHU.

3 iHImOro OOKy — ICHYIOTh MPOLECH BIOCKOHAJIECHHS TEXHOJIOTIH, cucTteMm
BOJIOKOPUCTYBAaHHS, JOKJIQJAalOThCS 3YCHUJUISL MO BIHOBIEHHIO HOPMAaJbHOTO
(GyHKL10HYBaHHS BOAHUX 00’ €KTIB, PO3BUBAETHCSA BOJHE 3aKOHOABCTRO.

Bci i ¢akTopu BIUIMBAIOTh Ha SKICTh IPUPOAHUX BOJ, SIK YACTHHU €KOCHCTEM.
Ile mocuTh MIMPOKE MOHATTS, SIKE TUIBKU POpMYy€eThCs. BUIbll pO3MOBCIOIKEHUM €
TEPMIH «SIKICTh BOAW». /{15 pi3HMX mOTped BUMOrU A0 SKOCTI pi3Hi. Kpim Toro i
BUMOT'H MOCTYNOBO PO3BUBAIOTHCSA. OUEBUIHO, IO BUMOTH IMOBUHHI BPaXOBYBaTH
MEePCHEeKTUBU PO3BUTKY TiipoekocucTeM. | 11e € 3aranpHa MeTa.

3 SKICTIO BOJIU OB’ sI3aHE TaKOX OUIBII TaBHE TIOHSATTS - BOJIHI pecypcu. Paniie
BOHO BHKOPHCTOBYBAJIOCh IIMPOKO 1 OXOIUIIOBAJIO MPAKTHYHO BCl  JOCTYMHI
npupoAHi Boau. Temep Ha mepeaHid TIJIaH BHUCTYMAIOTh SKICHI TOKa3HHKH,
MO>KJIMBOCTI PaI[iOHAIBHOTO BUKOPUCTAHHS.

B cyuachwuii mepiog MoBa 1jie Ipo SIKICTh HE TUIBKU MPICHUX BOJ, aje€ 1 IHIINUX X
BUJIIB PO3MOBCIOJKEHUX B mpuponi (6iocdepi). 31 CTaHOM TIAPO-EKOCUCTEM
MOB’sI3aH1 TAaKOX 1HIIT pecypcu. Tomy, MOXIMBO, ciiff Oyia0 O TOBOPUTH MPO
TiIpoeKopecypcH, SK MOTEHIal PO3BUTKY cucteMm Oiocepu Ta Hoochepu. lle
BIJIMOBIZA€  3arajbHOMY  €KOJIOTTYHOMY  TOHSATTIO  <«KICTh  MPUPOJHOTO
CEpEeIOBUIIIAY.

Tum He MeHIlle peasIbHICTIO MOKH 110 € 3Ha4HE 3a0pyAHEHHS MPUPOJHUX BOJ 1
MOTIPIICHHS] CTaHy BOJHUX 00’€KkTiB. B migpydyHukax 3 eKojorii BiAMOBiAHI
po3aun 4yacto Ha3uBaroThesi «Ekornoriyna Oesmeka Trigpocdepu». IcHyrOTH
piI3HOMaHITHI ~ Kiacudikamii (akTopiB BIUIMBY Ha MPUPOJHI BOAM Ta
3a0pyIHIOIOYUX PEYOBHH.

[IpupoaHi BoaM XapaKTEpHU3YIOThCA TAKOX BIACTHBOCTIMHU camoouuineHHs. Lle
MOHATTS OJU3BKE 0 MOHATTS CTIMKOCTI ekocucTeM (reocucteM). CaMOOUYHIIICHHS
BOAHUX OO0’€KTIB 3yMOBJIEHO OaraTbMa (akTopamu: TIAPOJAMHAMIYHUMU
(TypOyneHTHICTh), O10XIMIYHUMH, €HEpreTMYHUMHU (B TEpIly 4Yepry COHsYHa
papianis), 6i070riYHMME Ta iH. IX [is 3a1€XUTh K Bifl PEKUMY BOJHOTO 00 €KTY,
Tak 1 Big cTyneHs 3a0pyaHeHocTi. [loTeHIiiiHI MOXJIMBOCTI CaMOOYHIICHHS
MOB’sI3aH1 3 TaKUMH IMIpollecamMu, SK CEeAUMEHTallis, copOuis, po30aBleHHS Ta
PO3KJIaJ CKIaJHUX OPraHIYHUX CIIONYK.

BuBueHHsI mponeciB CaMOOYMILEHHSI MPUPOJHUX BOJ MPOBOJUTHCA 3 METOIO
OTPUMAaHHS KUIBKICHUX MOKA3HHUKIB CTaHY BOJHOTO 00’ €KTY, MPOTHO3Y XIMIYHOTO
CKJIaJy Ta BIACTUBOCTEH BOJM, PO3PAXYHKY (OLIHKH) TPAHUYHO JOIMyCTUMHX
HaBaHTXEHb, aHATIZY OAJIAHCY XIMIYHMX PEUOBHH Ta iH.

[Ipouecu mNPUPOJHOTO CAMOOYHUIIEHHS MOXYTh CTUMYyNtoBatuca (0yTu
MiATpUMaHi) MoauHOK. Taka MisUIBHICTh € YaCTHHOIO 3yCHJIb MO 3a0€3MEUYCHHIO
SAKOCT1 MPUPOTHUX BO/I.



Ha 3aBepmieHHst ciijg cka3aTd, [0 3aroCTPEHHS EKOJOTTYHHX NpolseM i
PO3BUTOK KOMIUIEKCY €KOJIOTTYHHUX JOCIIKEHb (€KOJIOr1i B IMPOKOMY PO3YMIiHHI)
HE MOXE HE€ BIUIMBATH Ha IHIII HAayKH, 1 B TOMY YHUCIl Ha rigposorito. Lleit ii
acnekT TMOTY)XKHO pPO3BUBAETHCA. [CHYIOTH MPOMO3UIIT 1040 (OPMYBaHHS
€KOT1IpoJIorii, rifpoekosiorii Ta iH. Jleski Ba)IMBI MUTAaHHA LOTO HANPSIMKY
OyIyThb PO3IJIAHYTI y TPETI YaCTUHI NIAPYUHHKA.
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Meton (rp. methodos) — OyKBaJlbHO «IIJISAX JO METH, JO 4YOTOChY». MeTtoau
HAyKOBUX JOCIIDKCHb BKa3yIOTh IIISAX JO HAYKOBOI ICTUHH, 10 PO3YMIHHS
3aKOHIB TMPUPOJU, CYCHUIbCTBA, MHUCIEHHA. MeTojq Mae 00’€KTUBHY Ta
cy0’extuBHY cTopoHU. CyO’€KTHBHA MOB’si3aHA 3 OCOOJMBOCTSIMU MMCIIEHHS Ta
JISUTBHOCTI BYeHOro, abo rpynu BueHUX. OO’ €KTUBHICTH METOAY, AK 1 Teopii,
3a0e3MneuyeThCsl BUMPOOOBYBAHHIM Ha MpakTHlll. MeToau yMOBHO HOJUISIOTH Ha
binocodcbkuil (HAUOUTBIN 3arajibHUM), 3arajlbHO-HAYKOBI, YaCTKOB1 (IJIs1 MIEBHUX
HayK), cnemiaibHi Ta crneuudiuni. [o 3araJbHOHAYKOBUX  BIAHOCSTH:
CIIOCTEPE)KCHHS,  TOPIBHSHHS,  PaxyHOK,  BHUMIPIOBaHHS,  EKCIIEPUMEHT,
y3arajibHEHHsI, a0cTparyBaHHs, (opMmaiizaliliio, aHaldl3 Ta CHUHTE3, IHAYKIIK Ta
JNeNyKIiIo, aHaJorilo,  1Ieali3allilo, MOJICJIOBAHHS, BBEJACHHA  lepapXxii
(pamwxupyBaHHS), a TaKOX AaKCIOMAaTUYHUN, TINOTETUYHUM, ICTOPUYHUN Ta
CUCTEMHUHN METOJIH.

Metonu, ik 1 Teopii, PO3BUBAIOTHCSA ICTOPUYHO, BIOCKOHAIIOIOTHCS Pa3oM 3
Haykoto. [IeBH1 CyKymHOCTI METOJIIB HAa3UBAIOTh METOJUKAMH, a BCIO CYKYIHICTh
METOIB 1 BUCHHSI MPO METOAM HAyKH — ii MeTojoJioriero. Sk 1 mobda ckiagHa
CUCTEMa METOJOJIOTIs 1€ He MPOCTO apudMeTHyHa cymMa METOAIB, a CTpaTeris
JOCIIIKeHb, 110 CIOPHUSETHCS HA 3HAHHS HAMBUIIOrO PiBHS y3araJlbHEHHs, TOOTO
Ha TEOPETHUYHE SJIPO HAYKU Pa3oM 13 3arajlbHOHAYKOBUMHU Ta (PLI0COPCHKUMU
ySIBIICHHSIMU.

SIKI10 po3risgaT BCIO CUCTEMY METO/IIB MEBHOI HAYKU Ha PI3HUX 1€papXiyHUX
PIBHSX, TO BOHA 32 00’€MOM HAaOJIMKAETHCS O CAMOTO MPEAMETY HAYKH, OCKUIBKU
OXOIUTIOE BCl BUAM JOCIHIPKCHb. BINMOBITHO MU HE MOXEMO B JaHOMY PO3JLII
JaTH CKUIbKU-HEOYAh TOBHUN OTJISA METOJIB TiAPOJIOTIYHUX JOCTIIKEHb, a
3YIUHUMOCS JIUIIIE Ha ASSKMX OCHOBHMX iX I'pyIiax Ta BUJIaX.

1.3.1. MaremaTu4Hi MeToaHu, iHpopMaTuKa

Maitxke 400 pokiB Tomy Benukuii [amineo Taminedt ckazaB: «®Pimocodis
HaIMCcaHa y IPaHJI103H1M KHU31 — MPHUPOJI, SKa BIAKPUTA JIJIS BCIX 1 KOXKHOTO, XTO
HABYUBCS PO3YMITH 1i MOBY Ta 3HAaKH, SKUMHU BOHA HamucaHa. Hamucana »x BoHa
MaTeMaTUYHOI0 MOBOIO, a 3HAKM i1 — MaTeMaTuyHi (opmyin». Ane BIH ke
ckazaB: «Jlermie mi3HaTH PyX CBITHJI HEOECHUX, HDK 3aKOHM PyXy MaJIEHbKOTO
ctpyMka». CTymiHb MaTeMmaTHu3allii pi3HUX raigy3ed Hayk mpo 3emiio, 1 B TOMY
YUCII1 T1IpoJIorii, CyTTeBO pi3HUHU. lle moB’s3aHO 31 CKIATHICTIO JOCTIIKYBaHHUX
00’exTiB. ToMy HeOe3MICTABHUM € MUTAHHS PO KOPEKTHICTh BUKOPUCTOBYBAHHS
TUX YW 1HIOIMX MaTeMaTUYHUX METOMAIB, abo miaxosiB. [lopsm 3 muM iCHYIOTH



TpaJuIliiH] HAPSIMKH, J€ 3aCTOCYBAaHHS MAaTEeMaTUYHUX METOJIB € HEOOXIIHICTIO.
Hanpuknaza, B oOpoOlil TaHUX CIIOCTEpEkeHb, a00 €KCIIEPUMEHTIB (a TaKOX IMpHU
IUTaHYBaHHI IUX POOIT) HIMPOKO BUKOPUCTOBYIOTh IMOBIPHOCTHO-CTATUCTUYHI
METO/IH.

BoHu TakoX € OCHOBHMMH B T1IPOJIOTIYHMX PO3paxyHKax. 3a iX JOIMOMOTIOI0
BHUBYAIOTh 3aKOHOMIPHOCTI MPOCTOPOBOTO PO3MOJLIY Ta MOBTOPIOBAHOCTI B Yacl
T1IPOJIOTTYHUX XapaKTEPUCTUK, TOXUOOK X BUMIpIOBaHb Ta po3paxyHKy. lopsz 3
UM TOE€IHAHHS TeorpadiuHuX Ta CTATUCTUYHUX METOJIB JOCIIKEHb, Ha TYMKY
J1.JI. COKOJIOBCBKOTO, «I03BOJISI€E BpaxXyBaTH 3a JIOMIOMOTOI0 CyMapHHUX MapameTpiB
Ta Koe(ilieHTIB K BIUIUB reorpadiyHOro CepefoBHINa, B SIKOMY BIIOYBAarOTHCA
TiIPOJIOTIYHI MPOLECH, TaK 1 CTOXACTHUYHUNA XapakTep OUIBIIOCTI TiIpOJIOTTYHUX
3QJIKHOCTEH, 110 MIAKOPSAIOTHCS IMOBIPHOCTHUM 3aKOHAM...)».

[HIIOFO0 Ba)KMBOIO ray33i0 3aCTOCYBAHHS MAaTEMATUYHUX METOAIB B TiJPOJIOTii
€ aHaji3 (I3UYHUX MPOLECIB 3 BUKOPUCTAHHIM (DyHIaMEHTaIbHUX 3aJIEKHOCTEH
(cuctem piBHSIHB) (pi3ukM Ta MarteMatuyHoi (izuku. TepMmorizpoauHamiuHi Ta
1HII1 Te0(13UYHI TTPOIIECH JICKATh B OCHOBI JIMHAMIKA BOJHUX 00’ €KTIB, a 3HAYUTH,
1 TIepeHocy AOMIIIOK, eHeprii, iH@opmarii, Ha ocHOBI cucTeM OCHOBHUX Ta
JOJIATKOBUX pPIBHSHb Ta 3ajJeXHOCTed OyAyioTh (PO3BHMBAIOTh) MaTE€MaTUYHI
MO/ielli, TPOBOAATH (hi3UKO-MaTEMATUUHUM aHai3.

3acTocyBaHHA MaTE€MaTUYHUX METOIB HEOOXITHO TaKOoX B I1HGOpMAIiTHUX
TEXHOJIOT1SIX, TIPU PO3POO0IIl METOIB, PUIAIIB Ta 00IaJHAHHS JIJIsl CTIOCTEPEIKEHbD,
MOHITOPUHTY BOJAHOTO CE€pEJIOBHILA, MPU CKIAJaHH1 Ta 00poOlLl KapT Ta IJIaHIB, B
aHai31 MPUKIAIHUX MMUTaHb, B TIAPONPOTHO33aX, CUCTEMHHMX JOCIIIKEHHAX 1 Y
0aratboX IHIIMX BUMAAKaX. TOMy 1 CIEKTP METO/IIB JIy>KE BEJIUKHUH.

HaazeuuaiiHO BaXKJIMBOIO METOJOJIOTTYHOIO PHUCOI0 CYYaCHUX JOCHIIXKEHb €
NOTJIsi] Ha TIAPOJOriyHi (Ta 1HIII MPUPOJHI) TMPOIECH fAK TMOeTHAHHS
JETePMIHOBAHMX Ta BUMAJKOBUX (CTOXAaCTUYHHUX) CKJIAJOBHX, & TaKOX Xaocy Ta
TOPSZIKY. Y 3B’SI3KY 13 ITUM TPaHC(OPMYFOTHCS 1 MAaTEMATHYIHI METOTH.

Y TenepimHiil Yac BaXKJIMBOK PHUCOI0 TiAPOJOTiYHUX JOCTIIKEHb € TAKOXK
3acTOCyBaHHs iH(popMmauniiiHux TexHoJorid. Ile cucremm cmocrepesKeHHsI Ta
KOHTPOJII0, 0aHKHU TaHUX, CHCTEMH CTBOPEHHA Ta 00PO0OKM KapT, pO3PAXyHKY
AUHAMIKH 320py/JHEHb, NOINEpPeJKEHHs NMPO Hede3Ne4yHi sABMIIA Ta 0ararto
iHIIMX.

1.3.2. CucteMHHMH migxina

Xaoc 1 CTOXaCTUYHICTh SIBUII MPUPOAM TOEAHYIOTHCS 3  MPOSIBAMHU
YIOPSKOBAHOCTI, 3aKOHOMIPHOCTI. AJie 1€l TOpsAI0K, BHYTPIIIHIM B3aeMo-
3B’SI30K YacCTO JOCUTh Ba)XXKO BHUSIBUTU. OCOOJMBO 1€ CTOCYETHCS CKIQJHHX,
iepapxiuyHo MoOyaoBaHUX 00’€kTiB. BogH1 00’€KTH TaKOXX MOXKHA PO3IIISAATH K
CKJIaAHi cucteMu. ToMy TyT 3aCTOCOBYIOTH cucTteMHui miaxin. Ilig cucremoro
pPO3yMIIOTh — BIOPSJAKOBAaHY MHOXMHY B3a€EMOIIOB’3aHUX €JIEMEHTIB, SKa
BOJIOJIIE CTPYKTYpOIO Ta oprasizaiiero. CucTeMHUN 00’€KT 1€ 3aBXIU IIOCh
OUIBIIIE HIXK MPOCTa CyMa €JIEMEHTIB (BIOPSJIKOBAHICTh, CUCTEMHI 3B’SI3KH, HOBA
AKICTh). TOMY CUCTEMHUHN MIAXIJ 1€ B MEPILy Yepry CUHTE3, METOA 00’ €HAHHS



YaCTHH, BUSABJICHHS 3aKOHIB 00’ €QHAHHS 1 BUHUKHCHHS IIUIICHOCTI, HOBOI SKOCTI,
3aKOHY BUIIOTO PiBHS.

CkIagHUMHY TiAPOJIOTIYHUMHU 00’ €KTaMU MOKHA BBa)KaTH: PIYKOBY CHCTEMY Ta
ii OaceifH, TUPJIOBY 00JacTh PIUKK (HAPUKIAL ACIbTY), PYCJIO 3 3aIuiaBolo,
MEJIIOPAaTUBHY CUCTEMY, BOJHOTOCIOAAPCHKY CHUCTEMY, BOJOHNMY 3 OTOUYIOUUM
cepeloBUlIeM, O0O0JI0TO, UUPKYISALIAHY CUCTEMY pyXiB B OKeaHi, KpyHHHUI
JBOJIOBUK, a00 X CYKYIHICTb, KOJ00OIr Bojau 1 Oararo iHmmX. OcoOnauBe micue
3aliMalOTh BOJHI €KOCUCTEMH Ta CUCTEMH BUKOPUCTAHHS BOJHUX 00’ €KTiB (BOJAHHUX
pecypciB).

CucTeMHICTb, YNOPSAKOBAHICTh, OPTraHi30BaHICTh IOB’S3aHI 3 MOHATTAM
onTUMaNbHOCTI. ONTHUMI3allisi aHTPONOT€HHOTO BIUIMBY Ha TiIpPOCHCTEMH —
Ba)XJIBA YAaCTHHA CYYaCHUX TiAPOJIOTIYHUX TOCIIIKEHb.

1.3.3. EkcnepuMeHT Ta MOJ€JIIOBAHHS

C1i0BO E€KCIEpUMEHT TOXOJUTh BiJl JIATHHCHKOTO experimentum — crpo0a,
nocuin (mocBim). Y HaAyKoOBiM MOBI Ta JOCHITHUIBKIM poOOTI Iield TepMiH
BUKOPUCTOBYIOTh Y 3araJibHOMY 3HaueHHI. BiH Mo)ke BIANOBLAATH JOCHIAY,
[IJIECTIPSIMOBAHOMY  CITIOCTEPEKEHHIO, BIATBOPEHHIO JIOCIIIKYBAHOTO 00’ €KTY,
opraHizamii  ocoOJIMBHX YMOB MOro IiCHyBaHHS, TMEPEBIPII  MPOTHO3Y
(nepenbavenss). B 11e TOHATTS BKIJIAJAIOTh SIK HAYKOBY MOCTAaBKY JOCIIJIB, TaK 1
CIIOCTEPEXKEHHSI 00’ €KTY B TOYHO BM3HAUCHMX YMOBAaX, IO JI03BOJISIE CIIKYBaTH
3a XOJIOM SIBUII] 1 BITBOPIOBATH iX KOXXEH pa3 MNpH IMOBTOPEHHI YMOB. Takum
YUHOM 3MICTOM €KCIIEPUMEHTY € JISJIbHICTh, HalpaBjieHa Ha CTBOPECHHS
(pikcamito) yMOB  BUHUKHEHHS  TEBHOIO  SIBUIIA TNpU  HalMEHIIOMY
YCKIAIHIOIOUOMY BIUIMBI  iHIUX. OCHOBHOIO HMOTO METOK € BUSABJICHHS
BJIACTUBOCTEH MOCTIKYBaHUX OO0’€KTIB Ta MepeBipka TimoTe3. Pi3HOMaHITHICTH
BU/IIB €KCTICPUMEHTIB JOCUTH BEIUKA.

B rigponorii HaiOuLibllle BUKOPUCTOBYIOTh  JaOOpaTOpPHUM, MOJBOBHI
EKCTIIEPUMEHT, a TaKOXX KOMIUIEKCHI €KCIepUMEHTAIbHI  CIOCTEPEIKCHHS
(macuBHMI ekcrnepumeHT). JlabopaTopHuUil — NPOBOAUTHCS B JA0OOPATOPHUX
yMOBax 13 3aCTOCYBaHHSM THUIIOBUX TMPWIAJIB, CIHEIIATbHUX MOJICIIIOI0UNX
YCTAaHOBOK, CTEHIIB, CIeliadbHOro obnamHanHs 1 T.J0. TyT HaWOLIBII YacTo
BUBYAIOTh HE caMuii 06’€KT, a HOro 3pasok. Moro MOSHTHBHUMH DPHCAMH €
MOXJIMBICTh ~ HEOOXITHOT KIUIBKOCTI MOBTOPEHb, MOXMJIHMBOCTI  IMOCTYIOBO
3MIHIOBAaTH XapaKTEPUCTUKU Ta (PaKTOpH, ONTHUMAaJIbHI BUTPATH 4Yacy Ta 3acoOiB.
Ane BIH HE 3aBXKIHU IOCTAaTHBO BIJIIOBIIA€ pearbHOMY
00’ €eKTy.

[TonpoBuUl (HATYpHHIT) EKCIEPUMEHTH — MPOBOJSATH Ha CIELIAIFHO BUAUICHUX
1 oOmamHaHUX AUITHKAaX. SKmo >k MoBa 1€ Npo TiAPOTEXHIYHI, abo
BOJIHOTOCIIOJAPChKI CHUCTEMH TO TOBOPATh TaKOX IIPO CEpil0 HATYpHHUX
BUNPOOOBYBaHb. llel BuUj eKcrepuMeHTy MOTpedye IeTadbHOi MIATOTOBKU Ta
MIaHyBaHHs, HiZ0OPY METOAIB AOCIimKeHHsA. Moro mpukiagaMu MOXYTh OyTH
CTOKOB1 Ta BHWIIAPOBYIOUl IUJIONIAJKH, IITYYHE JOUIYBAaHHS, 3MIHH XapakTepy
JISTBHOT TTOBEPXHI Ta 1HIIII.



ExcriepumeHTa bH1 CIIOCTEPEKEHHS 1€ CIELIaJbHO OpraHi3oBaHi YHi(iKoBaHi
CIIOCTEPEKEHHS, IO OXOIUIIOITh 00 €KTH 3Ha4uHMX po3MmipiB. Lleir Bua
€KCIIEPUMEHTY BUKOPUCTOBYETHCS, HAPHUKIAA, B OKEAHOJIOT1l (4acTo CHUIBHO 3
METEOpOoJIOri€l0). BUBUMTH OCHOBHI 3aKOHOMIPHOCTI PO3BUTKY 1 BIACTHUBOCTI
JIOCHIDKYBAaHUX KPYNMHUX MPOLECIB IHIIMMU METOJaMU JyXe BaXXKo, abo
HEeMOXJIMBO. Lle MOXyTh OyTH MpoliecH B3a€MO/I1i OKeaHy Ta aTMOC(HEpH, CUCTEMU
TeYii Ta BUXOPIB B OKEaHI, MMOJIsl OKEAaHOJOTTYHUX XapaKTePUCTUK Ta IHIIE.

KpiMm excriepuMeHTy B TiIPOJIOTii IKUPOKO 3aCTOCOBYIOTH METOJI MOJIEIIOBAHHS.
Moro MoHa BU3HAUMTH SIK METOJ IPAKTHYHOTO, 200 TEOPETHYHOTO HENPSIMOTO
onepyBaHHS 00’ €KTOM, TOOTO BIATBOPEHHS XapaKTEPUCTUK OCHOBHOTO 00’€KTYy Ha
IHIIIOMY, MOI0HOMY (CHeliabHO CTBOpeHOMY) 00’ ekTi. [Ipu 11bOMY BaXKIIMBOIO €
Ta JONOMOra, SKy HaJa€ MOJEIIOBAaHHSA [JIi BUBYEHHS CKJIAIHUX SBHIL Ta
mpoueciB. 3aKOHU MPUPOIU MOXKYTh OYTH MOAIOHUMU TPHU PO3TISAl PI3HOPITHUX
SBMIL Ta MpoleciB, ad0 OJHOPIIHUX, ajle CHPOLIEHUX Ta IHIIMX 3a YacOBO-
MPOCTOPOBUM MaciiTaboM. ToMy HaWBaKJIUBIIIUM 1HCTPYMEHTOM 1 MPUHIUIIOM
MOJICNIIOBaHHS € Teopis MmoaioHocTi. PAaKTUYHO BOHA Mae€ TIMOOKE Mi3HaBaJIbHE
(THOCEeOJNIOT1YHEe) 3HAYEHHS, OCKUIBKA TMpPSMO CHpHsE€ BHUSBICHHIO HaWOLIbII
3arajJbHUX 3aKOHOMIPHOCTEH pO3BUTKY sIBHI Ta mpoiieciB. Kpim Toro, monens
MOXKe JaBaTh HOBY iH(popmarliito npo o0’ektu. Teopli TakoX € CBOEPIIHUMU
MOJICJISIMHM 1 B1IOMO, 1110 BZajia Teopist MOKe repeadaunTy HOBI SIBUIIA Ta MPOLECH,
K1 111e He OyJu BUABIICHI 1 JOCHIKeH1. B rifposorii po3noBCciokeHHs Pi3uyHe,
MaTeMaTU4yHe, aHaJOroBe Ta IHII BUAU MojeNoBaHHS. DI3MUHE MOJEITIOBAHHS
nependayae CTBOPEHHS KOIMii peanbHOl (I3MYHOI CUCTEMU B IHIIOMY (K —
MpaBUJIO 3MEHIIeHOMY) MaciuTadi. HeoOxinHo, 1106 Moiens Maia Taki mapaMeTpH,
Opu SKUX KpuTepii MOAIOHOCTI BUSBISIOTHCA OJHAKOBM MM JJisi Hei 1 A
opuriHamy. SICKpaBUM TMpUKIAIOM € TiApaBIiyHI MOJENI, SKIi CTBOPIOIOTH Y
0aratbox 1a00paToOpiAX CBITY.

CydacHi MareMaThyHi MOJeJl TIOB’Si3aHI 3 BHUKOPUCTAHHAM €JIEKTPOHHOL
oOuucioBaidbHOT TexHIKU. [Ipollec MaTeMaTHUYHOro MOJENIOBAHHS MOXHA
MOJAUIMTH Ha YoTUpW eTanu. Ha meprmiomy (GopMyrrolOThCS OCHOBHI 3aKOHHU 3a
AKUMU pO3BUBAETbCS 00’ekT. Ha apyromy 311MCHIOETBCS — JOCIHIJIKEHHS
MaTeMaTUYHUX 3ajad, L0 BUHUKAIOTh MpH CTBOpeHH1 Mojaeni. Ha Tperbomy
BIIOYBA€THCS CHIBCTABIEHHS PE3YJIbTaTIB PO3PAXYHKIB 3 JAHHUMH CHOCTEPEKEHB
(miiicHicTio). Ha derBepTOMy eTami MoJ€llb MOJEPHI3YIOTh, YIOCKOHATIOIOTH.
Mopesni mocTyloBO HaKOMUYYIOThCS, B3a€EMOJIIIOTh, PO3BUBAIOTHCSA, IO CTBOPIOE
O0COOJIMBY CHCTEMY 3HaHb NP0 pealibHUM CBIT. B Tigposiorii BUKOPUCTOBYIOTh
MaTeMaTUYHEe MOJICTIOBAHHS Y JOCHIPKEHHSX TEPMOJMHAMIKA BOIHUX 00’ €KTIB,
nporieciB (GOpMyBaHHS CTOKY BOJM Ta HAHOCIB, PO3BUTKY JHOJOBHUKIB, MPOIIECIB
(dbopMyBaHHS SIKOCT1 BOJI, PO3BUTKY pycesa PIUOK, mepepoOku OeperiB BOAOHM 1
Oaratbox IHIIMX. MaTeMaThyHe MOJENIOBAHHS 1 MepeBipKa HOro pe3yJbTaTiB
noTpeOyIOTh AOCTATHBOI 1 IKICHOT 1HPOpMaIii.

AHanorose MOJIEIIOBAHHS 3aCTOCOBYIOTH SIKIIO SIBUILA y JIBOX CIIIBCTaBICHUX
CUCTEMaxX MalOTh PI3HY NPHUPOAY, aje OCHOBHI MPOLECH B HUX OIMUCYIOTHCA
OJIHAKOBHMH cHUCTeMaMu JuepeHIlalbHUX pIBHSAHB. 3aCTOCYBaHHSA MPSMUX
MoJleNeii-aHanoriB ~ oOMeXkKeHO.  IX  MOMHa  3aMiHATH  CTPYKTYpPHMMH



(moeneMeHTHUMH) MoJelssMH. [IpukiazoM aHaJOroBOoro MOJCTIOBaHHS Y
rigposorii moxe ciayxkutu meroa EI'JIA (enexTporigpoanHamiuHoi ananorii). Le
METOJ1 €JIEKTPUYHOTO MOJIENIOBAHHS MMOJIS MIBUAKOCTEH Mpu PuIbTpaLii MiA3EMHUX
BOJl y TOBII[l TPYHTIB Ta Mopia. BiH Tako BUKOPUCTOBYETHCS ISl MOJCITIOBAHHS
XBUJIb MTOMYCKIB BOJU Yepe3 T1APOBY3IIH, XBIIb MAaBOJAKIB Ta 1HITUX SBHIII.

1.3.4. IlopiBHsSIHHSA, THNi3aNifA, KIacupikanis

[lopiBHSIBHUN METOJ IMIMPOKO BHUKOPUCTOBYIOTH Yy NPHUPOAHUYMUX HAyKaX.
[lopiBHSIHHS TONSITa€ y CHIBCTaBIEHHI 00 €KTIB 3 METOI0 BHSBICHHS PHC
nmoAiOHOCTI Ta BIAMIHHOCTI. BOHO € HalBa)KJIUBIIIOI OCHOBOIO y3arajibHEHb, a
TaKOXX Tpa€ 3HAYHy POJIb Y BUSIBJIECHHI Ta JIOCHKEHH1 aHajiorid. [lopiBHsSHHS
TAaKOX JOTOMAarae BHU3HAYEHHIO TMOHATTA NpPO 00’€KT, TOOTO BUSABJICHHIO HOTO
XapaKTepHUX, chneuuiyHuX puc. Xapakrep TMOPIBHAHHS 3aJIEKUTh  BIJ
HAaKOMMYEHUX Yy JlaHii ramays3l JOCHIIKEHb 3HAaHb, 1HAKIIE BOHO HE MpHUHECE
KOPHCTI, He Oyl CrIpusiTU NMi3HaHHIO 00’ €KTiB. [IOpIBHSIHHS A0MIOMAarae Tumizariii.

Tunizariss (TUMOIOTISI) — BUAUICHHS OOMEXEHOI KUTBKOCT1 PI3HOBUIIB (THIIIB)
00’€KTIB (K MPaBUJIO OJHOTO PIBHA CKJIAHOCTI), 110 XapaKTepH 3YIOTHCSA YITKO
BUPQXEHUMHU OCOOJIMBOCTSIMU 1 TMPEACTABISIIOTh YITKI TPyNH aHAJIOTTYHHUX
00’exTiB. Tum 1e dacrime ysBHUM 00’ekT (00pa3, Mojenb). BuminieHHs TuUIiB
JI03BOJIsIE CUCTeMaTU3yBaTH 1H(opMaIlito nmpo 06’ €KTH, BUBYATH OCHOBHI 3aKOHU X
PO3BUTKY. Y THUIMONOrIi JOMYCKAETHCS TE€, LIO0 BUIUICHI TUIU HE OOOB’SI3KOBO
MOBUHHI BUYEPITYBAaTU JOCIIIKYBAaHY MHOXHHY OO’€KTIB, MOXKYTh ICHYBAaTH HE
TunoBi (atumiyHi) o0’ektu. KpiM TOro momyckaeTbcs ICHYBaHHS MEPEXITHUX
00’€KTIB, IO MOXYTh BIIHOCUTUCS JO PI3HUX THUMOIB. Tumizamii MIKUPOKO
PO3MOBCIO/KEHI B rigpojorii. Hampuknaj BUAUIAIOT TUIM Pycesl, TUIM TUPI,
TUMA O3€PHUX KOTJIOBUH 32 MOXO/KEHHSIM, THUIM JIbOJIOBUKIB, OCHOBHI THUIIU
BOJHUX Mac CBITOBOI'O OKEaHy Ta 1HIII.

bitpm  ctporuMm cmocoOoM cucTteMmaTu3aiii MHOXHWHHU  (pI3HOMAaHITHOCTI)
JIOCHIDKYBaHUX 00’€KTIB € kiacudikamis. Ha BiamiHy Bif TumoJsiorii BoHa
nepeadoavae BiqHECEHHS BCiX (0€3 BUHATKY) 00’ €KTIB 10 IEBHUX KiacU(IKaIiiHuX
rpyn. Jis mpoBeneHHs onepaiii JOriYyHOTO MOAUTY HEOOXiTHO BBECTH HOTo
o3Haku (ocHOBM). O3HaKM TMOJAUTY MOXYTh OyTH (QopMalibHI, CYTT€BI, abo
reHeTHYH1 (32 MIMOMHHMMH B3a€MO3B’S3KaMU, B3a€EMOINEPEXOJAMH, PO3BUTKOM ).
OcranHii Bua o3Hak HaWOuIemn miHHUK. Krnacudikamii, sk mpaBuiio, OyBarOTh
ckinaaHi, OararopiBHeBl. OCHOBM TMOJUTY HAa PI3HUX PIBHIX TOCTYIOBO
3MIHIOIOTBCS, JeTani3ytoTbes. [lpukimamamu kmacudikamiii B rigpoJiorii €
kiacudikaiii TPUPOJHUX BOJ 3a TIAPOXIMIYHMM CKJIAI0M, O3€p 3a BOJHUM
pEeXUMOM, OOJIT 32 XapaKTepoOM IMOXOKEHHS Ta PO3BUTKY, TE€Uild 32 OCHOBHUMU
MIFOYUMHU CUJIaMH Ta 1HIIII.

Meronu mopiBHSHHS Ta mnoaury (kimacudikauis, Ta THUII3AIs) CHPHUSIOTH
BUSIBJICHHIO Ta JIOCIII)KEHHIO OCHOBHHX 3aKOHIB PO3BUTKY 00’ €KTIB.

1.3.5. IcTopuyHNii MeTOX

Mo>kHa IPOBOAUTH MOPIBHSAHHS HE TUIBKU Cy4acHUX 00’ €KTIB, SIBUI, IPOLIECIB,
ane 1 cyyacHux Ta MuHyinux. Lle mae 3mMory kpaiiie po3yMiTH 3aKOHH iX PO3BUTKY.



B npupoai Ta cycnuibCTBI 30epiraeTbcsa 1HGOpMAILsl NPO MUHYIL NEpioau
po3BUTKY. i 36ip Ta 06poOKa MPOBOAUTHLCS 3a JOMOMOIOIO CIELiaJbHUX METOJIB
Ta METOAUK. PO3pI3HSIOTH 3MIHU 00’ €KTIB 3a ICTOPUYHMI Tepioj] Ta OUIbII TpUBal
MPOMDKKHM 4acy. B ocTaHHbOMY BHIIaJIKy TOBOPATH MPO METOAM MajleoaHaTI3y Ta
naneoHayku (rp. palaios — craponaBHiit). IcHye TakoXX mMaeoriaposIoris,
MPOBOJSITHCA OKPEMI ICTOPUKO-TIAPOIOTTYHI JOCTIIKESHHS.

[cTopuunMii MeToA, SIK BUBUEHHSI PO3BUTKY OO0’ €KTIB, HAA3BUYAWHO BAa>KJIMBHIA
Ut hopMyBaHHS YSBIIEHB MPO 3arajibHl €BOJIOIINHI MPOIIECH, X 3aKOHOMIPHOCTI
1, 30KpeMa, Mpo pojib Ta Miclle B HUX NpUpoAHUX Boa. llell meron mmupoxo
3aCTOCOBYIOTh B 010JI0T1i, €KOJOrii, reoximii, riaporeoximii. Pe3yapTaT Takux
JTOCIIIKEHb MOXKYTh JIOIIOMOTTH BUPILIEHHIO €KOJIOTO-T1IPOJIOTTYHUX IPOOIIEM.

JI1061 rigponoriydi 00’ €KTH MPOXOASATH MEBHI CTalil pO3BUTKY. MOXKHa CKa3aTH,
10 CTaH 00’ €KTY Ha MEBHUM MOMEHT 4Hacy € HACIIAKOM (BiIOMTKOM) MUHYJIHUX Ta
CyyaCHUX YMOB HOTO ICHYBaHHA. Y 3B’S3Ky 13 LHMM JOCHIIKEHHS MOXYTh
0a3zyBaTHCs Ha J1aXpOHIYHOMY TiJIX0/A1, TOOTO Ha PO3TJIsl T'€HE3UCYy Ta CTaaii
po3BUTKY  00’ekty. Ilameorimposnoriuni  MeTOOM  TICHO  TOB’s3aHI 3
najgeoreorpadiyHUMH Ta IHIIUMH. MoOXHa Ha3BaTHU: METOJ PEJIKTIB, METO]
icropuuHuX (Tajgeo-) 3pi3iB, METOAW BHU3HAUCHHsS aOCOJIOTHOTO BIKY, METOJ
aKTyasi3My Ta 1HII. 30KpeMa METOJ| aKTyaji3My 0a3yeThCsi HA TOMY, 110 3HAHHS
PO CyyacHI sIBUIIA Ta MPOLECH JI03BOJSAIOTH CYAUTH MPO YMOBH (HOpPMYBaHHS
MEeBHUX O0’€KTIB B MHUHYJIOMY. XOua 1€ 1 HE 3aBXKIU KOPEKTHO, TUM HE MEHII
JaHUN METOJl Ma€ BEJIMKE IMi3HaBaJbHE 3HAUCHHS.

B niioMy MoHa rOBOPUTH MPO MOCTYIOBE MOTIUOIEHHS, YB 3Ky Ta PO3BUTOK
3HaHb IMPO MHUHYJII CTaHM Tiapochepu 3emii, sSK YacTUHH Olocdepu Ta
reorpadiuHoi 000JIOHKH.

1.3.6. IIporuo3syBanus

[IporHo3yBaHHs 1€ CKJIaJaHHS HAYKOBO OOrpYHTOBaHUX MPUILYIIEHb PO
MalOyTHIN cTaH 00’€KTy, CKJIaJaHHsA MpOrHo3y (Tp. pro — BIEpeid; gnosis —
3HAaHHS, BYEHHsS;, prognosis — mnependadyeHHs). [IporHo3 € BUAOM HAyKOBOTO
nepen0ayeHHs, sIKe CTOCYEThCS HE TUIBKA MallOyTHBOro, ajie 1 IHIIUX YMOB
icHyBaHHs 00’€kTy, a00 HaBiTh ICHYBaHHS HEIOCHIIKeHUX 00’ekTiB. B
OCTaHHbOMY BHUIIAJIKy HAYKOBE Nepe10ayeHHsI MEXY€ 3 HAYKOBUM BIAKPUTTSIM.

['iposioriuHi NPOrHO3M MOXKYTh CTOCYBAaTHUCSA PI3HOMAHITHUX SIBUII, MPOLECIB,
00’exTiB. Hampukiaza: BOJHOTO pexuMy, MPUILUIUBIB, IlyHaM1, PO3BUTKY JIbOJIOBUX
yTBOpPEHb, TMHAMIYHMX SIBUI B OKE€aH1, 3aHECEHHS BOJIOCXOBHIL, PO3BUTKY pycCel,
3MiH OeperiB  BOJOWM, PpO3MOBCIOMXKEHHS TEpMIHOBI  (omepaTuBHi), Ta
JNOBroTepMmiHoBi. s 311HCHEHHS OMNEPAaTUBHUX IMPOTHO31B HEOOXIAHO MaTu
BIJIMOBIJIHY CUCTEMY MOHITOPUHTY, ONIEPAaTUBHOI'O PO3PAXYHKY SIBUIIA YU TIPOLECY
1 nepenaui iHpopMmaiii. JIoBroTepMiHOBI IPOTHO3M 3A1MCHIOIOTHCS Ha MEPIOAH Y
THUXHI, MiCsIi, poKu Ta Ouiblie. BoHM 0a3yloTbcs Ha 3HAHHSAX MPO 3arajbHI
3aKOHOMIPHOCTI PO3BUTKY 00’ €KTY.

B Mexax rigposorii cyxoaoiy chopMyBajgach OKpemMa HayKoBa JAMCLMIUTIHA —
riIpOJIOTIYHI TPOrHo3u. Sk MU Oaymwnm 3 1CTOpli PO3BUTKY TiIPOJOTIUHUX
JOCHIIKEeHb, 17esl X HeoOXiTHOCTI icHyBana Bxke y CTapoJaBHbOMY CBITI1. Aue



HAayKOBO OOTPYHTOBaHI MPOTHO3U MOYAId BUHUKATH HAmpuKiHI XIX CTOMITTS.
30KkpeMa BOHHM CTOCYBaJMCSl PIBHIB BOAM Ha CyJHOIUIaBHMX piukax. (Tpoxu
paHillle OTpUMald PO3BUTOK MPOTHO3U NPUILTUBIB y MOpsx). Y XX CTOMNITTI
TiIPONPOrHO3M CTaIU HEOOX1THOI YaCTHHOIO IJIaHYyBaHHS BUKOPUCTAHHS BOJHUX
pecypciB, TIAPOTEXHIYHOTO OYIIBHHUIITBA, a TaKOX IPaBUIBHOI eKCILTyaTallii
TiIPOBY3/IB IHIIMX TEXHIYHMX CHOPYA, BEIEHHS BOAHOro rocmojapcrna. [is
KOXKHOTO BHUJY TNPOTHO3Y pO3po0JieHI oaAuH, abo JeKUIbKa BHIIB METOJIB
MPOTHO3YBaHHS.

B wninmomy 110 OCHOBHMX METOAIB MPOTHO3YBaHHS MOKHA BIJHECTH: METOJ
TEHJEHI[IH, METOJ aHajorii, IMOBIPHOCTHO-CTATHUCTHYHI METOJH, pI3HI BHIHU
MO/ICJIIOBaHHS, METOJT €KCIEPTHUX OLIHOK Ta 1HIIL.

1.3.7. ExcneaumiiHUHA MeTO

Excnenuiiss (rat. expeditio — moxiJ, MOAOPOXK) — OJHA 3 OpraHizaliifHUX
¢bopM BUKOHAaHHA MOJbOBUX poOIT. Ha BIIMIHY Bii CTAlllOHAPHUX JOCIIJIKEHB,
eKcreuIii MoB’s3aHl 3 MapUIPYTHUMH IMEpPECyBaHHSMHU IO TEPUTOPii, Xoua MpH
IbOMY MOXYTb Tak0X OYTH CTBOpPEHI MYyHKTH THUMYACOBHX CIOCTEPEKEHb.
CydacHi ekcrneaMilii YacTo SABIAIOTHCA KOMIUIeKCHUMH. Lle moB’a3aHo 3
HEOOXITHICTIO BUBYAHHS PI3HUX CTOPIH MPUPOJHUX SIBUIL Ta MPOLECIB, BAKOHAHHS
PI3HUX BUJIB pOOIT crieniaicTaM| Y BIIMOBITHUX Taiy3sax. Excrieiuiii sBIsOThCS
KPYIHUMH MTiAPO3aUIaMU HaAyKOBO-JIOCHIIHUX, TPOEKTHUX Ta IHIIMX yCTaHOB. Y
CBOIO Yepry BOHM MOJUISIOTHCS HA 3arOHM Ta Ipynu. BOHU BUKOPUCTOBYIOTH Y
CBOIH AISUTBHOCTI MEBHY BUXIJHY Ta JOJATKOBY 1H(QOpMAIliio (IaHl CTal[lOHAPHUX
CIIOCTEPEKEHB, aepOPOTO3HIMKHU, a€POCIIOCTEPEIKEHHS, 1HPOPMAITiI0 3 KOCMIYHUX
amapaTiB Ta Hi.). B rigposiorii iCHYIOTh Taki JUCHMUIUIIHM SIK BOJHO-TEXHIYHI
MOIITYKOBI poOOTH, BOAHI JOCIIKeHHS. BOHM pO3riisaiaroTh NUTaHHS OpraHizarlii
Ta BUKOHAHHS TOJBOBUX EKCHEAUIINHUX poOir. LI poboTH moninsioTh Ha TpU
etanu: 1) miaAroToBdi podoTH; 2) MoJIbOBI poOOTH; 3) 3aBeplialibHI KaMepasbHi
poboTH. KpiM KOMIUIEKCHUX TIAPOJIOTIYHUX €KCHEAUIIHHUX TOCIIIKEHb ICHYIOTh
TaKoX raiys3eBi. Hampukmnaa: s TiApoeHEepreTHyHoro OyAiBHUITBA, BOJHOTO
TPAHCIIOPTY, BOJHUX  MEJIOpallid, BOJOMOCTAYaHHS 1 BOJIOBIABEACHHS,
OyIIBHUIITBA PI3HOMAHITHUX Mepexo/iB (JHIN erexTporepeay, MaricTpaabHUX
TpyOONpPOBOAIB, AOPIT Ta iH.), pHOHOTO TOCIOAAPCTBA, PO3POOKH MPOEKTIB 3aXUCTY
TEPUTOPIA BiJl HABOAHEHb Ta PO3MHUBY OeperiB, MPOBEACHHS EKOJOTIYHUX Ta
BOJIOOXOPOHHMX JOCIIIKEHb, CTBOPEHHS 30H peKpeallii Ta Typusmy.

1.3.8. BumiproBaHHS, CIOCTEPEKEHHNA, MOHITOPUHT

[Insx BiL OKpEeMUX BUMIPIOBAHb TIAPOJOTIYHUX BEJIUYUH O MOHITOPUHTY
MPUPOAHUX BOJ, SIK CKJIAJIOBOi MPUPOJHOTO CEPEOBUINA CTAHOBUTH BXKE OLIbIIE
AT TUCSY POKIB. BUMIprOBaHHS JieKaTh B OCHOBI BCIX KUIBKICHUX METOJIB
JIOCHIZKEHb. IX JIOMOBHIOIOTh AKICHUMH CIIOCTEPEKEHHSAMM Ta ONHCAMH.
BumiproBaHHAM Ha3UBaIOTh Mi3HABAJIBHUI MPOIEC HAMNpPaBICHUN HAa BU3HAYCHHS
MEBHUX XapaKTEPUCTUK OO0’ €KTIB 3a JIONMOMOIrOI0 BUMIPIOBAIBHUX MpuiiaiB. Bix
3MEHIIIY€ CTYIIHb HEBU3HAYEHOCTI1 B CTaHl MpeAMETIB Ta siBull. BiH B KiHIIEBOMY
paxyHKy 3BOAMTBCS 1O TIOPIBHSHHS BHMIPIOBAHOI BEJIMYMHU 3 JESKOIO



OJTHOPIHOI0O 3 HEW BEIWYMHOIO, W0 MNpUNHATA 32 €TajJoH (OJUHULIO
BUMIPIOBaHHS). Cuctemy  TOCHIIOBHUX, crieliaJbHO OpraHi30BaHUX,
CTaHJapTU30BAHUX BHUMIPIOBaHb 1 SIKICHUX CHOCTEpPEXKEHb Ha IMOCTIHHO II0YHUX
MYHKTaX Ha3UMBalOTh METOJOM CTalllOHAPHUX CIOCTEPEKEeHb. BiH cIyXuTb s
TPUBAJIOrO Ta MMOOKOr0 BUBYEHHS T'1JIPOJIOTIUHOTO pexuMy BoaHUX 00’ekTiB. Ha
CYXOJIOJI1 Meplli CITKH CTalllOHApHUX CIOCTEpEeKeHb novanu 3’ sBisTucs 3 XVII
CTOJNITTS. MacoBuii, LIMPOKKUI PO3BUTOK BOHU OTpUMANHU y Apyriil monoBuH1 XIX
— nepuiii monoBuHi XX cromiTTs. [locTynoBo BigOyBaeThbes iX MOJEpHI3allii Ta
ontumizanig. CraiioHapHI CIOCTEPEKEHHSI y BIIKPUTOMY OKeaHl MaloTh 3HAYHY
crenudiky. J1o HUX MOYKHA BiTHECTH:

1) 6GeperoBi Ta OCTpiBHI;

2) Ha peUIOBUX CTAHIIISX;

3) Ha BIKOBHX (CTaHAAPTHUX) OKeaHOTpapIyHUX po3pi3ax;

4) oxeanorpadiuHi 31OMKH;

5) 3a ronoMoror aBToMatTuuHux OyikoBux cranuiii (ABC);

6) 3a JOMOMOror 00’€IHaHOI TI00adbHOI CHCTEMH OKCAHCHKHMX CTaHI[IHA
(OI'COC);

7) 3 niTaKis.,

8) 3 KOCMIUHUX anaparis.

X J0MOBHIOIOTH CHOCTEPEKEHHAMU HIO IPOBOAATHCS HMPH OKeaHorpa-(hiuHux
po0oTax, IIaBalOUYMMU MasKaMH, CyJHAaMU MOTOAM, NpeH(YyIOUUMHU CTaHI[ISIMHU,
HACeJICHUMU M1IBOJHUMH J1TA00PaTOPISIMHU.

Cy4acHi cTaIlioHapHi CIIOCTEPEKEHHS Ha CYyX0J10JI1 TPOBOASATHCS B MEPIIy Yepry
Ha CIeIiali30oBaHUX CITKaxX (Mepexax), IO CKIaJalioThCs 3 MOCTIB (IIYHKTIB),
CTaHIl, IEHTPIB, HAYKOBO-TOCIIIHUX YCTAaHOB Ta IHIMX CKIagoBux. CiTku
MOXXYTh BXOJUTH [0 3arajbHUX CUCTEM MOHITOPUHTY CEpeloBUIIA Ta OOIIKY
pecypciB. KpiM cTaHIapTHUX NYHKTIB Ta CTaHIINA ICHYIOTH CIiellianaizoBaHi abo
KOMIUICKCHI cTarjioHapu. Hampukian: BogHO-0amaHCOBI, CEJIECTOKOBi, OOJOTHI,
TJIALI0JIOT1YH1, METIOPaTUBHI, TPYHTOBO-€pPO31iH1, TPU BOJIOCXOBUILAX Ta 1HIIIL.

Bci Buau BUMIpIOBaHb MOBUHHI IPOBOJUTHUCS 3 TOTPUMAHHSIM BUMOT (IIpaBui)
MeTpoJsiorii Ta craHaaptusaiii. MopchKi, Ha3eMHi, MiA3eMHI Ta 1HIII
CIIOCTEPEKEHHSI MAIOTh CBOI METPOJIOTIUHI CIIyX)OH (CUCTeMH), IO 3a0€3MeUyIOTh
iX TOYHICTB, CIIBCTaBHICTh, KOPEKTHICTb, 00 €KTHUBHICTh. 3 HHUMH IIOB’s3aHi
0co0NuB1 Tally31 mpwianoOyayBaHHs. Bumoru cranmaptuzaiiii 3a0e3medyroThes
CTBOPEHHSIM 1 BHUKOPUCTaHHSM IHCTPYKUIA Ta HACTaHOB IO TPOBEJECHHIO
BUMIPIOBaHb 1 CIIOCTEPEKEHb, BUPOOKOIO CTAaHAAPTHUX MPOrpaM CHOCTEPEKEHb,
CUCTEMaMU KOHTPOIIO POOOTH.

OCHOBHOIO HayKow, II[0 BHBYAa€ CHOCOOM Ta METOAM TIAPOJOTIUHHX
BUMIPIOBaHb € TrapoMeTpisi. BUAUISIOTH riIpoOMeTpit0 MOBEPXHEBUX BOJI CYXO0IY
(IIpOCTO TiZPOMETPiI0) Ta MOPCHKY TiZIPOMETPIr0. IX KOpeHi cAraroTh 1aBHIX 4acib.
AJle CTaHOBJIGHHS HayKoBUX MiaxoiB BimHocuthes 10 XVIII-XIX cromiTe.
3apoaku cydacHUX BuUMipioBanb ckiaaganuch y XVI-XVII cromitrsx. Ilepma cepist
MOPCBKHUX CIIOCTEPEKEHb Oylia BUKOHAaHA B ekcneaulii bapenua (1595-1597 pp.).
[epiri BUMIpIOBaHHS MIBUAKOCTEH Teuii B piukax npoBoauB Jleonapo na Binui. B
TEMEePIIHIN Yac TiApOMeTpis L€ CKIaJHa po3ralyKeHa raiysb, 110 OB’ s3aHa 5K 3



TiIPOJIOTIEI0, TaK 1 3 METPOJIOri€l0 Ta CTaHAapTU3ALIEI0, MPUIAT00y yBaHHSM,
MOHITOPUHIOM CEPEAOBHILA, JCPKABHUM OOJIIKOM BOJ, MUTAHHAMH OpraHizarlii
CIOCTEPEKEHD, HIIUMHU reorpadiuHUMH Ta €KOJOTTYHUMU HAYKaMHU.

Sk 1 Bcsl T1ApOJIOTis, T1IPOMETPIs, 1 B3arajil CHOCTEPEKEHHS 3a MPUPOJIHUMHU
BOJIaMH, TOCTYNOBO Bce OUIbIIE CTAalOTh MOB’S3aHUMH 3 E€KOJOTIYHUMU
nutaHHsIMU. Y 60-x-70-x pokax XX CTOJNITTS MOYaJIM CTBOPIOBATUCS CIYXKOU
KOHTPOJIIO CTaHy 3a0pyJIHEHHsI Ta SKOCT1 BoJ. BOHM BKIIIOYAIOTh CIieIliaii3oBaH1
CITKM TYHKTIB KOHTPOJIIO 1 JIONOBHIOIOTHCA MNEPIOAUYHUMH OOCTEKEHHAMHU
00’ekTiB. Takuii MOHITOPUHT MOEAHYETHCS 3 CUCTEMAaMH KOHTPOJIIO BUKOPHUCTAHHS
BOJ B OpraHizamisix, ycraHoBax, (pipmax Ta iH. Ciil TakoX 3ayBa)KUTH, IO
rigpoxiMiuHi (1  THMYacoBO  TiAPOOIOJOTIUHI)  CIOCTEPEKEHHsS  ToYalu
MPOBOJAUTHUCH Habararo paxime. CroyaTky BOHM BKJIIOYAIM BIJHOCHO HEBEJIMKHUUN
nepesik Moka3HukiB. [Ipy BUBYEHHI OKeaHIB Ta MOpPIB 1€ BaXKJIMBI CKJIAJOBI
JOCIIIKeHb; 0COOIMBO MOYMHAIOUM BiJl €KCIenulii Ha KopBeTi «YemneHmxep» y
1872-1876 poxax. Ilpu BUBYEHHI MOBEPXHEBUX BOJ CYXOAOJYy BOHHM CTallu
npoBoguTucs 3 moyatky XX cronirta. Illo » cTocyeThcss BUBUEHHS MIA3EMHUX
BOJ, TO BHM3HAYEHHS iX TIAPOXIMIYHOIO CKJIaAy € OJHHM 3 HaWBaKJIMBIIIKUX
MUTaHb.

CucreMu cTaliOHapHUX T1IPOTEONIOTTYHUX CIIOCTEPEKEHb MOYaal pPO3BUBATUCS
y TepiIid mojioBUHI — cepeanHi XX cTomiTTs. BoHM BKIIOUYaOTh BHU3HAYCHHS
pIBHIB, BUTpaT BOJHU, TEMIIEpaTypH, XIMIYHOTO Ta OaKTEpIOJIOTIYHOIO CKJIaay,
JeSKUX IHIIMX XapakTepucTuk. IIyHKTH crmocTepekeHb (CHUCTeMH CBEpAJIOBHH)
YTBOPIOIOTH OIIPHY CIiTKY Ta CiTKH CHEIiaJbHOro IPU3HAYEHHS. [X pPO3MIllleHHS
MIPOBOJIMUTHCS 3 PO3PAXyHKOM HEOOXITHOCT1 BUCBITJIICHHS PEKUMY OCHOBHUX THUIIIB
nia3eMHuX BoJ. OmnrTuMiszailisi CiTKM BiIOYBa€ThCsA LUIAXOM BiAOOpY HaMOUIbII
e(eKTUBHO, aJIeKBATHO JIIOYMX CBEPJJIOBMH Ta MNYHKTIB. B Mekax KOXHOTO
riIpOreosIoriyHoro paifony abo AUISHKH 30€piratoTh Ti MyHKTH, [0 KX OTPUMaH1
napamMeTpu pexxXuMmy OJIM3BKI 0 CepeAHiX Mo paiioHy. TakuMu MapaMmerpamu
ABJIAIOTHCS PIBHI, TEPMIHM HACTaHHS XapaKTEpHUX PiBHIB, MIBUJKOCTI 3MIH PIBHIB,
aMIUTITYIM 3MIH PIBHIB Ta TEMIIepaTyp, MiHepasi3allis Ta XIMIYHUN CKJIaJl BOJIH, 1X
ce30HH1 3MiHM Ta iHII. CIiTKH TiIpOreoJIOTIYHUX CHOCTEPEkKEHb MOXYTh OyTH
Jep>KaBHUMHM Ta BIIOMYMMHU, a TAKOX PI3HOI TPUBAJIOCTI Jii.

Cy4acHi riipojioriuHi BUMIPIOBaHHS Ta CIIOCTEPEKEHHS HEMOXKIIUBO YSIBUTU 0€3
3aCTOCYBaHHSI a€POKOCMIUYHUX TEXHOJIOT1M Ta METOIB HociimxkeHb. [{i Mmeroqu —
TaKOX OKpeMma rajays3b IpUpOAHUYMX HAyK. BOHU BKIIIOUalOTh B cebe:

1) aepo — abo KOCMiuH1 3HOMKH;

2) Bi3yaJibH1 CIIOCTEPEKEHHS;

3) reo(izuyHy po3BiJIKY; PI3HI BUAM BUMIPIOBAHb Ta 30HIYBaHHS;

4) y4acTh |y peErioHaIbHUX, a00 TJI00AIbHUX  EKCIEePUMEHTAIbHUX
CIIOCTEPEKEHHSX;

5) yyacTb B reoiH(pOpMalifHUX CUCTEMAX.

OcHOBHI TmepeBard IUX METOJIB TOB’SI3aHI 3 MOXJIUBOCTAMH OTPUMAaHHS
HEJIOCTYITHOT /IJIs 1HIIUX MEeTOA1B 1H(hOpMallii, MBUAKOAINHOCTI, OAHOYACHOMY a00
MOCJIITOBHOMY OXOIUICHHI 3HAYHUX TEPUTOPIH, CIIOCTEPEKEHHAMHU
MaJIOJIOCTYITHUX TEpUTOPiH, (ikcaliero IUHAMIKK SBUI] MIJISXOM MOBTOPHUX



3MOMOK Ta crmocTepekeHb. (OCOOIUMBOCTAMHU IIMX METOAIB € BaXIUBICTh
MpaBWIBHOI, YITKOI opraHizaiii, cnenudika gemudpyBanHs iHPopmMallii (3HIMKIB,
pe3yibTaTiB 30HAYBaHHS Ta 1H.), a TAKOXX KOPEKTHICTh ii iHTeprperaiii. YacTo
BOHU 3aCTOCOBYIOTHCSI Pa30M 3 Ha3eMHUMHU poOOTaMu, IO 3aJ€KUTh Bl METU Ta
Cc0co01B JOCIIKEHHS.

3 Touku 30py IH(OpPMAIINHUX TEXHOJOTIM BCS CHUCTEMa TIAPOJIOTTYHUX
CHoCTepekKeHb, OOJIKY Ta KOHTPOJIIO BOJ BKJIIOYAE YOTHPU OCHOBHUX eTamu: 1)
orpuMaHHs (30ip) iHdopmarrii; 2) ii 0o0poOka; 3) mepemaua Ta 30epexeHHs; 4)
BukopuctanHs. lle BiAMoBimae 3araibHii CTPYKTypi TreoiH(opManiiHux
TEXHOJIOT1H.

TakuM ynHOM, $SK 0auMMO, CIOCTEPEKEHHS 3a MPUPOJHUMHU BOJAMHU 1€
BEJIMYE3HA 1 CKJIaJIHA Tajdy3b HayKd. AJie e JUIIe OJIHA CKIIaJloBa BCIET CUCTEMU
MOHITOPUHTY THPHUPOJHOIO CEPe/lOBUIA, a TaKOX CKJIaJoBa reorpadiuHux,
€KOJIOT1YHHUX, T'€OJOTTYHHUX Ta IHIIUX JTOCIIKEHb.

1.3.9. bagdaHcoBi MmeToaM

INaponoriuni mporecu BigOyBalOThCA y BIAMOBIAHOCTI 10 (yHAAMEHTATbHUX
3aKOHIB (13UKH, XiMii, Tpupoau B 1inoMy. OIHUMH 3 HAWBaXJMBIIUX 3 HUX €
3aKkoHM (MpuHUUIK) 30epexeHHs. Lle ocoOnuBuii Kilac HAYKOBUX MPUHIMIIIB, 1110
B1100pakaroTh MOCTIHHICTH (CTiKe ICHYBaHH:) (GyHAAMEHTAIbHUX BIACTUBOCTEMN
Ta BIJHOLIEHb MPUPOAU. YSBICHHS TMpO i MNpUHIUNK (GOPMYBAIUCh 1
dbopmytoTbest TocTynoBo. [IpuHiun (Jat. principium — MEepIIONOYaTOK, OCHOBA)
— KepiBHA Jisi, OCHOBHE MpPaBUJIO TOBEAIHKH, NOCHIKEHHS. TakuM YUHOM L€
TaKoX MeToA. B JianekTuil, y HemepepBHOMY pycl Ta 3MiHAaX MPUHLUIIA
30€peKEeHHS  BIOOpPaKalOTh CTOPOHY TOCTIMHOCTi, W0 MPOTUCTABIISIETHCS
MIHJIUBOCTI.

B rigponorii Hai01abpI1e BUKOPUCTOBYIOTh MPUHIIMITM 30€PEKEHHS PEYOBUHH,
€Heprii Ta IMITyIbCy. BOHU Tako 3aCTOCOBYIOTHCSI B PI3HUX BUJAX MPU BUBYAHHI
CTaTUKU Ta JAWHAMIKKW Boau. Ha HuX 0a3zyroTbest OajlaHCOBI METOAW. 30Kpema:
METOJ BOJHOro OanaHcy, MeToa OalaHCy pO3YMHEHHX pEYOBHH, HAHOCIB,
nedopmallii IMHAMIYHO CTIMKUX pycels, paJialliiHOro Ta TEMJIOoBOro OaiaHcy,
CeJIMMEHTAIlITHOTO OajlaHCy, OalaHCiB OKpEMUX €JIEMEHTIB Ta iHIIl. Po3risHemo
NpUKIaAM HAOUIbII PO3MOBCIOKEHUX BHUAIB OanaHciB. banancu ¢opmanbHO
3aMKUCYIOThCS Y BUTIIAIL PIBHSIHB, IO BiIOOpaXatoTh MPUXIIHY YACTUHY, BUTPATHY
YacTHHY, 3MIHY 3alacy Ta CyMapHy MOXMOKY 3a po3paxyHKOBHil nepioa yacy . (B
HaIIMX MpUKIaZax MOXUOKY po3risaatd He Oyaemo). PiBHSHHS MOXyTb OyTH
3aMMcadl B PI3HUX BEJIWYMHAX 1, BIIMOBIIHO, 3 BUKOPUCTAHHAM DPI3HUX OAMHUIIH
BUMIpIOBaHb. Lle 3anexuTh BiJl 0COOIMBOCTEN BUMIPIOBAHb, PO3PAXYHKY BEJIUYUH
0 BXOJASTH /O PIBHAHHS, a TaKOX B METH #oro 3actocyBaHHs. B omHomy
PIBHSIHHI BC1 BEJIMYMHM IMOBUHHI OyTH 3allMCaHl B OHUX OJMHUIISIX BUMIPIOBAHHS.

Posrnstnemo cripoiiennii BUrsi piBHSHHS BOAHOTO OajlaHCy MEBHOI TEPUTOPII.
Xty +o +z =y, +o,+z,tAu, (1‘177)

ae *— armocdepHi onaau Ha MOBEPXHIO 00’€KTY, -'— MOBEPXHEBUU MPUTIK

0]

BOAM, “— MiA3eMHUN MPUTIK;

'— KOHJICHCAIlis Ha MOBEPXHIO 00’ €KTy; »>




MOBEPXHEBUH BIATIK (CTIK); “* MiA3eMHUHN BiATIK; BUNIAPOBYBaHHs; AU

— 3MIHH 3amacy BOJM B Mexax 00’ekTy (KoHTypy). Lli ckimagoBi MOXyTh cami
CKJIaZaTHCs 3 MEBHUX PI3HOBUIB (HANPUKIAJ Pi3HI BUAU aTMOC(EpHUX OIaiB,
pI3H1 BUAM BUIAPOBYBaHHA Ta iH.). KpiM TOro, y 1iboMy piBHSIHHI HE B1J0Opa)kKeHO
MO>KJIMBUM BIUIUB JIFOIUHU.

CnpobyeMo CHpOCTUTH PIBHAHHSA. MoOXKHa KOHJACHCAIII0 JOJaTH A0 ONajiB
(BOHa 3aBXIM BIJHOCHO HeBellMKa). Takox nepeiaemMo Bia Oyab-sKOi TEpUTOPIi 10
pPIYKOBOrO0 BOJ0300py OOMEXEHOTro JiHIIMH BOJoAUTIB. [loBepXHEBUN MNPUTIK B
HBOT'O0 HEMOKIUBUH. To/i:

x—z—y+(a)l—a)2):iAu‘ (1178)

Jlist BenmukuX BOA0300piB OOMIH MIJ3€MHUMHU BOJIAaMH MO3J0BX iX KOHTYpIB

(-@:) gagararo memmmit mix immi CKJIaZIOB1 BOJIHOTO OanaHcy. ToMy MoOkeMoO
HUM 3HEXTYBaTH:

X-z-y=thu (1.179)
SIKIo Terep po3rIsHYTH Iei 0aaHC 3a JTOCTAaTHHO BEIMKHI MPOMDKOK dacy A

(3a GararopiuHUi Mepion), TO BIAMOBIIHE OCEPEIHEHHS B KIIMAaTUYHO Ta (i3UKO-
reorpaiuHo cTabUIBHUX YMOBax MpuBeae 10 ymMmoBu A4 —0. Toni:

¥=z-y=0 (1.180)
ne *— cepeaHb00araTopiuHi omagn; Z — cepeaHb06araTopiuHe BUIAPOBYBAHHS;

Y —  cepenHbpOOAraTOpiuyHMKA CTIK 3 BOA0300py. JlJis 3aMKHEHHX OOJACTEH,
oOnacTeil BHyTPIIIHBOTO CTOKY, Oy/1IeMO MaTH:
X=z, (1.181)

VY BoOIl MOXYTh 3HAXOJMTHCH Y 3BAKEHOMY, 3aXOIUICHOMY, a00 pPO3YMHEHOMY
BUIJISIAI  PI3HOMAHITHI JOMIIIKM — HAHOCHU (TBEpJl, HEPO3UMHHI YACTKH),
po3uMHEH1 coul (10HW), Tra3u, MIKpOENIEMEHTH, KOJIOiau, cycnensii ta inmi. [Ipu ix
JTOCHIDKEHHSIX 3aCTOCOBYIOTh 3aKOH 30epekeHHs pedoBUH (Macu). OCHOBHI
JpKepesia MOCTyHaHHs Ta BUTPAT TaKUX JOMIIIOK MOB’A3aH1 3 pyxamu Bojau. Tomy
ix OamaHc, TO HEOOXIIHOCTI, PO3TJIAAAIOTh CIHUIBHO 3 BOJAHUM OajJaHCOM.
OcoOnuBuMH  (akTOpaMu € XIMIYHI Ta OI1OXIMIYHI TPOLECH BCEPEeaAMHI
JIOCHIIPKYBaHOTO  00’€kTy  (KOHTYpYy), BHACHIIOK  SIKMX  BiIOyBalOThCs
MEePETBOPEHHS, CIIOKUBaHHs, 010JI0T14YHA MIrparlisi, OCaJ)KEHHsI PEYOBUHU Ta 1HIII
3MmiHM. Po3risiHeMo npukian 6ajnaHcy XIMIYHUX PEYOBHH BOJHOTO 00’ €KTY:

O+ X+I+T+J+0+K—(C+B,+B,+3+B,+K)==A4, (1.182)

1) [locTynanus peyoBUH

@; X — 3a paxyHOK (hOTOCHHTE3Y, 400 XEMOCUHTE3Y;
11 — pa3oM 3 NPUTOKOM BOJIH;

I"— pa3om 3 nig3eMHUMH (TPYHTOBUMU ) BOAAMU;

J[ — 3 NOHHHX BIJIKIAJIB;

O — 3 atMochepHUMH OI1aJIaMUu;

K — 3a paxyHOK rocro1apchbKoi Ais7IbHOCTI JIIOIUHH;
2) BUTpaTH PEUOBUH —



C — 3a paxyHOK CTIKaHHs (BIATOKY) BOJM;
B

a

B

3a paxyHOK PO3CIIOBaHHS B aTMOC(EpY;
» — 33 paxyHOK JICCTPYKIIii (pylHYBaHHs, IEPETBOPEHHS);

3 — Ha 3aXOpOHEHHS Y JOHHUX BIIKIIAIaX;

B, 3a paxyHOK BuaNeHHs y Mif3eMHi BOIN;

JK — Ha BUKOPUCTaHHS KUBUMH OpraHi3sMaMu;

3) £4— 3MiHu 3anacy (aKyMyJisiis).

PiBHSIHHS TeIIOBOTO OajlaHCy CKJIQJAr0Th IS BOAHOTO 00’ €KTy, a0 1Jis Horo
YacTUHHU, a00 sl MEBHOTO KOHTYPY (00’eMy). OCKUIBKH OCHOBHUM JIKEPEIIOM
eHeprii y npunoBepxHeBiid yactuHi 3emiti € CoHsTYHEe BUIIPOMIHIOBaHHS (paiialis),
TO HalBaYIMBILIOO CKJIAJOBOIO TEIJIOBOrO OAllaHCy € Pe3yJibTyloua paialifHoOro
OanaHcy (pagiamiiHuil 6anaHc):

R=(0+q)1-r)-1 (1.183)
ne R — papiamiitanii Ganamc; 29 — mpsma Ta poscisHa (mocTymaioua)
pamiamisg; r— anbeqo TOBEpXHI 00°ekTy (MOKAa3HUK 3AaTHOCTI BiAOWBATU
npoMeHi); / — eQeKkTuBHE BUIPOMIHIOBAHHS camMoro o0’ekTy. PiBHSHHS

TCIIJIOBOI'O 6anchy MOJKHa 3aI1McaTH Tak:

R+0, +0, +0, +0 +0 =0 +0,  +0, +A0, (1.184)

ne 1) mpuxin Ternna —

R — 3 panpiamiitHuM GagaHCcOM;

% — 3 npurtokom Boaw;

02— 3a paxyHOK TEmI006MiHY 3 aTMOC(HEPOIO;

0. __3a paxyHOK (a30BHX MEPEXOiB BOIU;

0. 4 aTMOC(hEepHUMH OIlaIaMH;

0

» — 33 paxXyHOK BHYTPIIIIHBOTO TEPTs (JUCHUIIALlIS MEXaHIYHOI eHeprii);

5

2) BUTpaTH Teria —

sump.

3 BiI[TOKOM BOJH,

0. — 3a paxyHOK TemI000MiHY 3 aTMOC(EPOIO;

0 .
#7 — 33 paXyHOK (pa30BHX MEPEXO/IiB;
3) *A0 — 3Mina 3amacy Teruia.

Amnani3z piBHSHb OaJlaHCIB J03BOJIIE OOTPYHTOBAHO OMUCYBATH T1APOJIOTTYHUIMA
peXuM BOAHUX OO0’€KTIB, BHU3HAYATH HEBIIOMI CKJIAI0BI dYepe3 BiOMI,
JOCHIPKYBaTH 3arajibHi  TIAPOJIOTIYHI, TeorpadiuHi Ta €eKOJOTriYyHI yMOBH
TEPUTOPIN Ta 00’ EKTIB.

1.3.10. Kaprorpagiuni metoau

BukopucranHs kapT B TiIpoJIOTii Mae HE MEHII JIaBHI KOpeH1 HIK B reorpadii,

OCKUIbKU MPUPOJIHI BOAM € BAXKIUBOIO CKJIAJOBOIO MPUPOJHUX KOMIUIEKCIB. Aje

CKJIaJIaHHsI CIICIIAIbHUX T1APOJOTIYHUX KAapT BIAHOCUTBHCS BXKE JIO HAIIIOTO Yacy.
Jleno panilie BOHO OTPUMAJIO PO3BUTOK B OKeaHoJsiorii, a y XX CTONITTI B



riaposorii cyxomony Ta Tiaporeosiorii. CydacHa kaptorpadis Ie CKIaTHUN
KOMIUIEKC Hayk. BoHa BuBuUae 00’€kTH criocoOOM BioOpa)keHHS 3a JIOMOMOTOI0
3HAKOBHUX cUCTeM (KapTorpadiuHux cUMBOIIIB). Pi3HOMaHITHICTH KapTorpadiuHuX
TBOPIB JIOCUThH BeJMKa (IUIOLIMHHI Ta MPOCTOPOBI 300pa’keHHsA, 1HGOpMAIiiiHI
CUCTEeMHM, cepii KapT, amiacu). BiAmoBiZHO PO3BUBAETHCS 1 TIAPOJIOTIUHE
KapTorpadyBaHHS.

Tum He MeHIIe HaOUIbII PO3MOBCIOIKEHUMH € TIAPOJIOTiyHI KapTH 130J11HIN
MEBHUX XapaKTepUCTUK a00 MapaMeTpiB, MO BigoOpa)xaroTh MOJA iX pO3MOALLY,
KapTU PO3MOBCIO/I)KEHHSI TIEBHUX T1IPOJIOTTYHUX SIBUL, KapTU pailoHyBaHHs, cepii
KapT MpOCTOPOBOrO Ta SKICHOTO PO3BUTKY SBHII Ta MPOLECIB, KapTH
BUKOPHUCTaHHS BOJ, 3a0pyJHEHHS, OXOPOHH BOJHUX OO’ €KTIB Ta 1HIII TPagUIIiHI
BU/JIN.

VY 3B’sA3Ky 13 BIIHOCHO IUIAaBHUM, HETEPEPBHUM PO3MOJAUIOM OKEAHOIOTTYHUX
XapaKTEePUCTHUK, 1X KapTorpadiuyHi 300pakeHHs TaKOXK PO3MOBCIOKEHI 1 BAXKIIUBI.
BaxxauMBUM HampsiIMKOM B OKEAHOJOTIYHUX JOCIUIKEHHAX € TaKOXK BHBUYCHHS
CUHONTUYHUX (KpynmHOMacmTaOHUX) sABHUIL. CHHONTUYHUKA METOJ  TICHO
noB’si3aHuil 3 KaprorpadiuHuM. ICHYIOTH KapTu MOAULY, pailOHYBaHHsS OKEaHy
OynoBu Ta penbedy JHA, JOHHUX BIAKIAAIB, PI3HOMAHITHUX pECYPCIB,
€KOJIOTIYHOT'0 CTaHy, MOPCHKOI'0 TOCTIIOJaPCTBA Ta 1HIII.

3HayHa YacTHMHA CYYaCHHUX KapT CKJIAIae€TbCcsli HAa OCHOBI aepOKOCMIYHOT
iHpopMmarIii.

INaporeosioriydi KapTy MOAI0HI A0 T'€OJIOTIYHUX, BOHU CKJIAJalOThCs HA OCHOBI
riIpOreosioriyHMX 3HOMOK Ta IHIIMX MarepiaiiB. BoHM mnoauIsioThes Ha
KOHJIUIIIMHI, HEKOHJMIIIIHI, OTJsAI0Bi, JApIOHO-, CEepeIHbO-, KPYMHOMACIITaOHI,
JeTaabH1, 3arajibHi, creliajabHi, CyMIIIEH1, pO3/IIJICH] Ta 1H.

KpiMm xapT B oOKkeaHONOTii Ta TIAPOreoiorii IIMPOKO BUKOPUCTOBYIOTh
BEPTUKAJIBbHI PO3PI3H.

OcHoBHUMU (TpaJMILIITHUMU) IpUIlOMaMu BUKOPUCTAHHA KapT €: 1) Bi3yaJbHUIM
anamiz; 2) rpadiuni npuiiomu; 3) KapTOMeTpuuHI. ICHye cremiaibHUi MeToA
JOCIIIKeHb — KapTorpadgiuyHe MojaentoBaHHs. Jlo ckiagaHHs NMEBHUX BUAIB KapT
npea’ ssBISIIOTh BIAMOBIAHI BUMOTH (TOYHICTh, TOBHOTA, KOHKPETHICTD Ta 1HII1).

1.3.11. T'eorpado-riapoaoriuni meroau

[IpupoaHi BoaM € CKIAAOBOIO YACTUHOK MPUPOAHUX KOMILIEKCIB, T€OCUCTEM 1,
B CHJIY IBOTO, MIAKOPAIOTHCSA HE TUIbKM (I3MYHUM Ta XIMIYHUM 3aKOHOM, ajie 1
reorpaQpiaHuM.

Inei reorpado-rizponoriunoro minxony (merony) po3suBanu B.[nymikos,
b.Anomnos, I1.Ky3in, B.babkin Ta ixmii pocnigHukd. 3a [IymikoBuMm, BiH
«BCTAHOBIIIOE MPUYMHHUHN 3B 30K BCIX BOJ JIAHOTO pPaiiOHy, 3a BUKIIOYEHHAM
YyXKUX, IPUALNUINX, 3 reorpad@iuHuM JaHamadToM B LUJIOMY... Ta HA OCHOBI IIbOTO
3B’SI3KY BUSBIISIE XapaKTEPUCTUKU BIACTUBOCTEN CaMUX BOJI...».

Haii6unbpi1  po3nOBCIOKEHUMHU 3aCTOCYBAHHSAMM TaKOro MiAXOLYy €: METOA
TiIPOJIOTIYHOI aHAJNOT1i, reorpadiyHoi 1HTEpHosAlii, BOJHOTO OajaHCy, 130XpOH
CTOKY, pPAallOHHHUX EMMIPUYHUX KOE(QILUIEHTIB, TIAPOIOro-TiAPO-TeOJOTTYHUH,
30HaJIbHO-TAHAIIAQTHUIA.



Meton TiApONOriYHOI aHaJorii 3aCTOCOBYETHCS MPH BUBYEHHI CTOKY BOJHM 1
0a3yeThCs Ha MEPEHECEHH1 JaHUX MPO HEBUBYCHUU 00’ €KT (200 mepios; pO3BUTKY
00’€kTy) Ha HeBUBYEH1 (200 MaitOyTH1). TakuM YMHOM BiH BUKOPUCTOBYETHCS SIK B
TiIPOJIOTITYHUX pO3paxyHKax, Tak 1 y mporHosax. [Ipu BuOopi aHanoriB OCHOBHa
yBara IMOBMHHAa OyTHM TpUJIJIEHA TOBHOTI aHaIOrli MNPOBIIHUX (QaKTOpPiB
(dbopMyBaHHS CTOKY BOAM 3 BOJ0300piB. ICHYIOTH PI3HOBUAM LBOTO METOAY:
npsIMOi  Ta HempsiMOi, TMOBHOI Ta dYacTkoBoi aHajorii. Ilpsima anasoris
BUKOPUCTOBYETHCSI B OCHOBHOMY JJisi €J1a00 BHBYEHHMX DPAMOHIB, KOJM HIyKaHE
3HAUEHHS CTOKY BH3HAUA€ThCsA Oe€3MocepeHbO 3a JAaHUMHU MpO CTIK OaceiHy-
aHasora, abo 13 BpaxyBaHHSM ToNpaBok. Henpsmy aHanoriro BUKOPUCTOBYIOThH B
TOMY BUNAAKYy, KOJM Ha AOCIKYBaHMM BOA0301p MEPEHOCITHCS JIUIIE TMEeBHI
napamMeTpu CTOKy. MeToJ aHaiorii MMUPOKO BUKOPUCTOBYETHCS NMPHU BU3HAYEHHI
HOPMH CTOKY Ta BIJIHOBJIEHHI MPOMYCKIB y psifax CTOKY. ICHYIOTh Tak0XX METOIu
JTMHAMIYHO1 aHaJIOT1i (TTPU 3aCTOCYBaHHI MAaTEMAaTUYHOTO MOJICIIFOBAHHS ).

Meton reorpadiyHOi I1HTEPHONALi YacTillle BChOTO BUKOPUCTOBYIOTH IIPH
noOyA0Bi KapT cTOoKy. Benukuii BHecok B #oro po3Butok 3poduB [[.Kouepin. ¥V
20-x pokax XX CTOJNITTS BiH MOOYIyBaB KapTy CEpeHbOT0 0araTropiuHoOro CTOKy
CX1THOEBPOIEUCHKOT PIBHUHU. METOAO0JIOTIYHOI0 OCHOBOIO JUIsl LBOTO OYIo
TBEPXKEHHSI TIPO T€, 10 MOCKUIbKU cepeHl OaraTopiuHi Onajay Ta BUAPOBYBaHHS
XapaKTepU3yIOThCS 3aKOHOMIPHUM PO3MOJLIOM IO TEPUTOPIi, TO 1 iX pi3HULA —
CTIK BOAM TaKOX MIJKOPSEThCSA IId 3aKOoHOMIpHOCTI. Mertoa reorpadiyHOi
IHTEPIOMALIi BPaxoOBYE 3MIHM PIYKOBOTO CTOKY 31 3MIHaMH TeorpagpiqyHoro
nanamadTy Ta nepeadadae HemepepBHICTh UX 3MiH 1o Teputopii. Lle mo3Bomsie
CKJIaJaTH KapTH 130J1HIA Oaratbox TiAposioriyHux napamerpiB. [Ipu BiHOCHO
n00piii BUBYEHOCTI paloOHy MOXJIMBA NpsMa IHTEPHONSAIIS MDK IyHKTaMU
criocTepekeHb. JIiHIHA IHTEMONALIS TaKOX MOXKe OyTH 3acTOCOBaHA, SKIIO
XapaKTepUCTUKa JOCHUTh IUIABHO 3MIHIOETHCSA MO TepuTopii. B Oubll ckilagHuX
BUIIAJIKaX BUKOPUCTOBYIOTh PI3HOBUIN HENTHIHHOT IHTEPIIOSILII.

30HaNbHO-NAHAIIAPTHUNA METOJ TOJIATa€ y BUKOPUCTAHHI MOXJIMBOCTEH
nepeHeceHHss iHQopmarlli Mpo BUBYEHI BIIHOCHO HEBEIWKI, THUIOBI s
nanamadTy MICIEBOCTI BOA0300pM, HA 1HINI, HE BHBYCHI, aje MOMIOHI 3a
JaHAma@THUMU yMOBaMU. BiH BIIpI3HAETHCS BiJ METOAY TPOJOTiYHO1 aHaJIOT1i
pO3MJISIIOM  HE IYHKTIB CIOCTEPEXEeHb, a IUIMX BOAo0300piB. [oioBHE
3aCTOCYBaHHSI METOAY CTOCY€EThCSI MAJIUX Ta cepeaHiX pidok. [lnomi ix Bomo300piB
Ha PIBHMHI OPICHTOBHO CKIAAaroTh 10 1-3 trc. kM2 (Maii) Ta 10 30-50 THC. KM2
(cepenni). B ropax: 1o 100-200 kM2 ta 10 500-1000 xkm2. Mani Ta cepenti piuky,
110 MPOTIKAIOTh MEPEBAXHO MO OJAHIN MICLEBOCTI, XapaKTEPU3YIOThCS BIAHOCHO
MPOCTUM PEXKUMOM 1 J0Ope BioOpakatoTh PUCH 30HAIBHOCTI, BJIACTHUBI BCIM
THIIMM CKJIaJI0BUM JIaHIadTy.

Meton TiApOJIOTIYHOrO palOHyBaHHsS BIANOBiJA€ 3arajabHoreorpadiyHoOMY
Merony paiionyBaHHsA. OcCTaHHIM, B CBOIO Yepry, € 3aCTOCYBAHHSIM METONIY
kinacudikamii Juisi XapaKTepUCTUKU NPUPOAHUX perioHiB. Sk 1 kiacudikaiis,
palloHyBaHHS MOK€ MPOBOJIUTHUCS 3a PI3HUMHU O3HaKamMu. BuBYeHHS HaANOUIBII
3arajbHUX, KOMIUIEKCHMX O3HAaK IIOKM-IIO0 He 3aBepiieHe. TomMy 1 CXeMu



palioHyBaHHsI 3aBX/IM JEII0 BIIHOCHI. 3 1HIIOrO OOKY II€ MOB’S3aHO 3 HEUITKUMHU,
IUIAaBHUMHU, CKJIAJIHUMH MexaMu 00’ ekTiB kinacudikauii. Ile BHocuth cnenudiky y
3aCTOCYBaHHS METONY.

PalionyBaHHSI Ja€ MOJIMBICTh CYAMTH TPO TIIPOJOTiuHI YMOBH ciabo-
BUBUYEHHUX TEPUTOpIA, OUIbII  OOTPYHTOBAHO BHKOPHUCTOBYBATH  METOIU
reorpaiuHoi I1HTEPHOJALIi Ta TIAPOJNIOTIYHOI aHaNorli, CHpuUse€ BUAUICHHIO
(BUBYEHHIO) TUIIOBHX PHUC Ta 3aKOHOMIPHOCTEW T1IPOJIOTIYHOIO PEKUMY BOJHUX
00’ekTiB Ta TepuTopii. PailoHyBaHHS BIUIMBaE TaKOXX HAa ONTUMI3AIIIO
PO3MIIIEHHS! MYHKTIB TIAPOJIOTIYHUX CIOCTEPEXKEHb, HA BHUPIIMIEHHS JAESKHUX
MPAKTUYHUX MMUTAHb.

Ha cydacHoMy eTani po3BUTKY TipOJIOrii 3arajibHe KOMIUIEKCHE pailOHyBaHHS
e He MPOBOAUTHCA. ICHYIOTH cxeMu (HOCHIIKEHHS) palOHYyBaHHS 3a BOIHUM
PEKUMOM PIUYOK, CTOKOM HAHOCIB, PYCJIOBUM PEKHUMOM 1 OCOOJMBOCTSIMU
PYCIOBUX TMPOIIECIB, TiIpPOreoyioriuHe palloHyBaHHs, paillonyBaHHs CBITOBOTO
OKeaHy 3a 0COOJMBOCTSIMU BOJHUX Mac Ta BOJHOTO PEKUMY, CIIPOOHU I100aIbHOrO
palloHyBaHHsI 3a T€Hepali30BaHUMHU MMOKAa3HUKAMU 3BOJIOKEHOCT1 Ta CTOKY BOJH 3
TEPUTOPIH.

['eorpado-rizposioriydi  MeToau OTPUMYIOTH HOBUM PO3BUTOK Yy CBITII
JTOCIIKEHb T€0CUCTEM, EKOCUCTEM, MPUPOJHO-TEXHIYHUX CHUCTEM, TeorpadiuHux
Ta €KOJOTTYHHUX JOCIIKEHb TPUPOAHUX BOJ B LILIIOMY.

1.3.12. Exoa0ro-riipoJioriuyui Mmeroau

Exonoriyauii HampsiMOK B TIAPOJOTIYHUX JOCHIKEHHSIX JOCHUTH IIBUAKO
PO3BUBAETHCS, 3MIHIOETbCA. ToMy 1Ie HeMae cHOPMOBAHUX YSIBICHBb MPO CUCTEMY
BIAMOBIAHUX MeTOAIB. DaKTUYHO HABITH METOJOJOTIS I[OTO  HAMPSIMKY
3HAXOJUTHCS B CTa/li CTAHOBJICHHS. PI3HOMaHITHICTH METO/[IB BIIMOBIAAE CIIEKTPY
MUTaHb, 110 BUHUKAIOTh TNPU BHUBUYEHHI EKOCHCTEM, TI'€OCHCTEM, MPHUPOIHO-
TEXHIYHUX Ta MPUPOIHO-COLIAIBHUX CUCTEM, CKJIAJOBUMHU SIKHX € MPUPOJIHI BOJIH.
Ile MoxyTh OyTH MeTOOM JOCHIKEHL Oiloekosiorii, JaHamadTo3HABCTRA,
I'€0EKOJIOTii, COIllabHOI €KOJIOTIi, TPaBO3HABCTBA, IMOJITOJIOrIT Ta 6araTo IHIIHUX.
3BakaroyM Ha CKa3aHe, MOXKEMO HAaBECTH JIMILIE JIESKl MPUKIAAN PO3MOBCIOIKEHUX
METO/IIB €KOJIOTO-T1IPOJIOTTUHUX JOCHKeHb. B mepiry depry BOHM IMOB’A3aH1 3
riIpoXiMI€0 1 BUBUYEHHSM IpolieciB popMyBaHHs SKOCTI Boau. TyT popmyernes
KOMIUIEKC TIAPOXIMIYHHMX, TEOXIMIYHUX, OIOXIMIYHUX, TiApOOIOJIOTIYHUX Ta
riIPOEKOJIOTTYHUX METO/(1B. BOoHM HampaBiieH1 BjJacHEe Ha MPUPOJIHI, AHTPOIIOT€HH1
3MIHEHO 1, YaCTKOBO, Ha IITY4YH1 BOJHI 00’ ekTH. [H(DOpMarliiiiHoO 6a3010 A1 HUX
CIIy’KaTh MaTepiaJii MOHITOPUHTY CTaHy JOCIII)KYBaHUX 00’ €KTIB, €KCIIEAUIIHHUX
JIOCHIJDKeHb.  [IIpoXiMiuHI  JOCHIDKEHHS  0a3yloThCsi SK Ha  MOJbOBHUX
CIIOCTEPEKEHHSAX Ta BUMIPIOBAHHSX, TaK 1 Ha JTa0OPATOPHUX, a TAKOX Ha METOJ1ax
00po0OKu, Ta y3arajdbHEHHs 1H(popmallii (MaTeMaTHyHi, T1APOreoXiMIYH1 Ta IHIIII).
BaxxnmBuMHU € criocTepeKeHHs Ha Mepeki MOCTIHHOAII0UMX MYHKTIB. Lle myHkTH
KOHTPOJIIO SIKOCT1 MOBEPXHEBUX, MIJI3EMHUX Ta MOPCHKUX BoJ. B 3amexHOCTI Bif
KaTteropii, BOHM TPALIOIOTh 3a PI3HUMHU MporpamMamu. B exkcreauuiiHux
JIOCHIDKEHHSIX BUKOPUCTOBYIOTh IOJIbOBI Ta MapuIpyTH1 Jsaboparopii s
ximivnoro ananizy Boau (IIJIAB 1 MIJIAB). B nabGopaTtopHux ymoBax



BUKOPHUCTOBYIOTh XIM14Hi, €JIEKTPOXIMIYHI, ONTHUYHI, dboTOXIMIYHI,
xpomaTorpadiyHi Ta 1HII METOIH.

['inpoexosioriuni JOCHIIKEHHS, B IIMPOKOMY PO3YMIiHHI, MOB’A3aHI TaKOX 3
TEXHOJIOT1IMU BHKOPUCTAHHS Ta OYMINEHHS BOJU, TyT 3aCTOCOBYIOTH METOIHU
TEXHIYHUX JOCTIIKEHD.

Han3uuaiiHO BaXXJIMBUMHM € BOJHOTOCHOJAPCHKI AOCHIIKEHHS. AHami3
(yHKLIOHYBaHHS Ta MJIAaHYBAaHHS PO3BUTKY BOJHOTOCHOJAPCHKUX CHUCTEM TaKOXK
BUKOHYIOTbCSI 3 BUKOPUCTaHHSIM CIIELIAIbHUX METOAIB. ICHYIOTh, 30Kpema, Taki
JUCIUIUTIHYA: BOJAHOTOCTIOAPChKI pO3paXyHKH, EKOHOMIKA BOJHOIO TOCIO/IapCTBa,
BOJIOTIOCTA4YaHHS 1 BOJOBIIBEACHHS, T1APOMEITIO-pallisi, Ta IHIIIL.

CorianbHO-€KOHOMIYHI METOAM JIOCIHIKEHb II0B’A3aHl 3 BUKOPUCTAH-HIM
NpUPOAHUX BOJ. BoHM MOXyTh Oa3yBaTHCs HA PECypCHOMY MiJIX0Jl1, OOUMCIEHHI
€KOHOMIYHOi  e(peKTHMBHOCTI 1 BTpar, OOJIKYy Ta KOHTpPOJi, aHa-Ji3l
(GyHKLIOHYBaHHSI TMPUPOJHO-TEXHIYHUX CHUCTEM Ta I1HIOMY. BaximBa rpyna
METO/I1B TIOB’sI3aHa 3 €KOJIOTTYHOIO €KCTIEPTU30I0.



I'TAPOJOI'TA BOAHUX OB’EKTIB

«Jlecwe nisnHamu pyx ceimunl HebOecHUXx, HIdHC 3aKOHU pYX)Y MAleHbKO20
CMPYMKA».

Tanineo I'anineu

«/Irobuii npose npupoonux 600 — 2iemuepHull 10, Oe3MIpHUll OKeaH,
IPYHMOBULL PO3YUH, 2eli3ep, MIHepalbHe 0Xcepelo — CKIA0aioms €0uHe yine,
NPAMO YU HENPAMO, ajle 2IUOOKO N08 SA3AHI MidC COOO0I0Y.

B.I1. Bepnaocwkuii



F'inpoaxoria oxeaHniB i Mopis

CBITOBHI1 OKeaH lie HerepepBHa BOJHA 000JI0HKa 3eMJIi, HaJl IKOI0 BUCTYNAIOTh
€JIEeMEHTH CYXOJ0Jly — MAaTEpPHUKH, OCTPOBH, 1 sIKa XapaKTEPU3YEThCS €JIHICTIO
B3a€MOIIOB’I3aHUX YAaCTUH, COJBOBOTO CKJaAy, 3arajibHOI0 CHelu(iKoro
rizposioriyHux npouecis. Bin nmokpusae 71% mnoBepxHi miaaHeTH, Bmimye 96, 4 %
00’eMmy cydacHOi rigpocdepu 1 MOB’si3aHUN 3 TJIOOATbHUMH TEKTOHIYHUMH,
KJIIMaTUYHUMU Ta €BOJIIOI[INHUMU MTPOLIECAMM.

YacTkoBO IpoliecH Ta sBHILA B OKeaHl BXXe OyJM pO3MISIHYTI y NEepIiid YacTHHI
nigpyynuka. Tyt Mu Oulbllie 3yNMHUMOCH Ha BlacHe reorpadiyHoMy Ta
riIPOJIOTTYHOMY X acleKTax.

2.1.1. Ilogin CBITOBOro OKeaHy

[To mMipi HAKOMMYEHHSI TaHUX TIPO OKEaH Ta MOPS YCKIIAIHIOBAJIOCH MUTAHHS MPO
noain CeiToBoro oxeany. llepmuii kpok A0 O(iLIMHOTO BUpIMIEHS NUTaHHS
3pobuno JloHmoHchke reorpadiuyHe ToBapucTBO. CrieliaJibHO CTBOpPEHA HUM
KoMicisi po3pobmiia kiacudikarito, sika Oyna mpuiiHara y 1845 pomi. 3a Hero
BUAUIJIOCH IT'ATh oKeaHiB: IliBHiunuii JIpomoBmii, ATmanTuuHuii, [HTIHACHKUI,
Tuxuit Ta IliBaennuii. IX Mexi Oyaum npoBeleHi MO MOJAPHUM KolaM Ta
MepuaiaHaMm miBAeHHUX To4yok I[liBneHHoi Amepuku, Adpuku Ta ABCTpaiii.
[li3HiIe 1€ NHUTaHHA 3HOBY OOTrOBOPIOBAIIOCH 1 3a JaHUMU MIDKHApPOIHOTO
rinporpadiunoro 6topo (1923 p.) Ta MixkHapoaHUX TiAporpa@iyHUX KOHPEpeHI1H
(1937 Tta 1953 pp.) moxmin jgemio 3MiHIOBaBcsA. B ocTtaHHboMy BapiaHTi Oyio
BUPIIIEHO BIIIMOBUTHUCS Bia BuUAUICHHA I[liBIEHHOTO JHOJOBUTOIO OKeaHy. Ale
Ternep #oro 3HOBY BUAUIAIOTE. MiKHapoAHa TigporpadiyHa Kiacugikaiis
OyIyeTbCsl Ha BCTAHOBJICHUX TPAJUIISIX B Ha3BaX OKPEMUX 00’ €KTIB Ta MparHeHH1
MPOBOJUTH MOPCHKI KOPJIOHU TIO MPSMUX JITHISX.

Tpaguuii Ta 3pyd4HOCTI CYAHOIUIABCTBA BCTYMAOTh Yy MNPOTHPIUYS 3
reorpa@iuHUMH (TIAPOJOTIYHUMHU) O3HaKaMHM Ta NPUHLIMIAMHU MOJUTYy OKEaHy.
ToMy icHye TOCUTH BeIHMKa KUIBKICTh CIIPOO OUIbII OOTPYHTOBAHO MPOBECTU TAKHI
noaii. JlocuTh PO3MOBCIOJKEHUMU € CXEMHU 3 BHIAUICHHSAM ceMH, ab0 BOCBMU
OKeaHIB (32 TiIPOJOTIYHUMHU O3HaKaMmH). 3a MOPQOJOTIYHUMHU K€ O3HAKAMHU
BUJIUISAIOTH TUTBKU TPU OKEaHHU.

3a cy4acHHMMH JTaHUMHM OKEaHOM MOKHA BBaXaTH 4acTUHY CBITOBOTO OKEaHy
pO3TalllOBaHy MIDK MaTepHKaMH, sKa XapaKTePU3YEThCS BEIUKUMHU pO3MipaMu,
CaMOCTIMHOIO ~ CHUCTEMOIO LHUPKYJSAIii BOJ Ta aTtMochepd, CYTTEBUMHU
0COOJIMBOCTAMM T1IPOJIOTIYHOTO PEKUMY.

OxkeaHu B CBOIO Yepry MOAUISIOTHCS Ha OKpeMi YacTHUHU. € CIpoOH BU-IUISATH
OKeaHIuH1 OaceliHu, ab0 MPUPOAHI perioHu. Asie HalOUIbIIe NPUHHITO BUAUICHHS
MOpIB, 3aTOK Ta MPOTOK.

B cuny icropuyHux oOCTaBMH Ta 00’€KTHBHOI CKJIAJIHOCTI MUTaHb CYYacHI
Ha3BM MPOTHUPIUMBI 1 HE 3aBXKIM BIIMNOBIAAIOTH TiAPOJIOTIYHUM MPUHIUIIAM
(o3Hakam). OkpeMi 3aTOKH (PaKTUYHO € MOPSIMU 1 HABMAKH.



Tabnuys 2.1.
OCHOBHI XapaKTepUCTHKHU OKeaHiB

Mnowa, O6G’em, MnbuHa, m
OkeaH MIH. KM ™. km cepegHs HanbinbLwa
1 2 3 4 5
Tuxuin 179,679 723699 4028 11034
ATnaHTU4HUN 93,363 337699 3926 8385
IHOiiCbKMIA 74,917 291945 3897 8047
MiBHIYHUI 13,100 16980 1205 5449
Neononi 361,059 1370323 3795 11034
CeiToBUI OKeaH

B rigposorii MopemM Ha3uBalOTh MOPIBHAHO HEBEJIMKY YACTUHY OKEaHy, Bpi3aHy
B Cyxoaui, abo BiAIUIEHY BiJ IHIIUX HOTO dYacTUH OeperaMu MaTEpUKIB,
MBOCTPOBIB, OCTPOBIB, IMIJBOJHUMH TMOporamMu. Mope XapaKTepHu3yeThCs
CIISIM(TIHUMHE T€OJIOTTYHUMH, T1IPOJIOTTYHIMH, METEOPOJIONTYHUMH  Ta HIIIMMH PUCAMHU.

Icayroth pi3H1 KTacuikartii MopiB. HaliO1bII pO3MOBCIOKEHHI TO/IUT HA:

1) BHyTpilIHI (cepen3emMHi);

a) MDKMaTEepUKOBI;
0) BHYTpIMaTEpUKOBI;

2) okpaiHHi;

3) MIXKOCTpIBHI.

Jlexonu BHYTpIIIHIMU Ha3uBaloTh Kacmiiickke Ta KOJMIIHE ApanbChbKe MOPE.
Ane ne oco6nuBi BUNaAKu (00’ €KTH) — pYAUMEHTH (PENIKTH), M0 KOJHUCH OYyIu
3’€/JHAHI 3 OKEAHOM. IX TaKOX PO3IIIAAIOTh K 03epa.

BHyTpimHi Mopsi TIMOOKO BXOJATH B MEXI1 CYXOJ0JIy 1 3’€/lHaHI 3 OKEaHOM
OJIHOI0, ab0 CHUCTEMOIO MPOTOK. ToMy iX TIAPOJOTIYHUN PEXKUM 3HAYHO
BIJIPI3HAETHCS BI PEKUMY MPUJIETTIUX palilOHIB OKEaHy.

OxkpainHi (kpaiioBi) MOpsS MarOTh OUTBIIY CXOXKICTh (IIOB’SI3aHICTh) PEKHUMY 3
OKEaHOM HIX BHYTpilIHI. BOHU BiniijieH1 BiJl HbOrO a00 KPYMHUMH MIBOCTPOBAMH,
a0o0 rpsipamMu (JTaHIIOraMu, BUTATHYTUMHU apXxinenaraMu) OCTPOBIB.

MixocCTpiBHI MOPSl PO3TAIlIOBaH1 cepel KPYIHUX OCTPOBIB a00 apXiMenaris.

@DakTUYHO PpO3MNISIHYTUNA TOALT SBISEThCA Tumizauiero (auB. 1.3.4), a He
knacudikamiero. Bin gomyckae icHyBaHHs OaraThbOX TMEpPEeXiIHUX, a TaKOX
aTumnivyHux 00’ exTiB (Hanpukiaa CapracoBe Mope — «0e3 OeperiBy).

3a MDKHapOJHUM MOAUIOM  (MPUUHATHM 3  METOI  YHOPSJIKYBAHHS
MDKHAPOJHOTO OOMiHY OKeaHoTpadiYHUMH MaTepiajiaMu) BUAUISIOTE 59 MOpiB.

binbm qpiOHMMM YacTMHAMHM OKEaHIB Ta MOPIB € 3aTOKU Ta MPOTOKHU. 3aTOKa —
[[e YacTMHA OKeaHy a00o Mops Bpi3aHa B CyXoAUl 1 cj1abo BIJOKpeMJIEHA BiJ
MpWIErNoi BIAKPUTOI akKBaToOpii, L0 MPUBOAUTH OO HEBEIUKOI pPIZHUII Y
TIPOJIOTTYHOMY pexuMi. PO3pI3HSIOTH MPOCTO 3aTOKU, OYXTH, JaryHu, ¢puopu,
ryou, ectyapii, numanu. OcTaHHI Tpu PI3HOBUAM (HAKTUUHO € 00’ €KTaMu



MEePEX1THOTO TUIY — THUPJIOBUMHU 00JacTsIMH piuoK. JlaryHu Ta ¢Hopau Takox
MaloTh CBOi 0COOJIMBOCTI.

[IpoToka — 11€ BOJHMI MPOCTIp, IO BUIAUISLE ABl AUISTHKH CYyXOA0JY 1 3’ €IHY€
OKE€aHU, MOps UM iX 4acTUHU. B okeaHOJOr1i iICHY€ BaXKJIMBUN HaYKOBHUI HAMPSIMOK
— BYEHHS PO TPOTOKH.

2.1.2. Peabed nHa ta noHHI Biakaaaum CBiTOBOro okeany

Hatixpynaimn (rmanetapHi) gopmu penbedy TBepaoro Tina 3emii 3000B’sa3aHi
CBOIM MOXOJKEHHSIM BHYTPIIIHIM CUJIaM IUTAHETH (TEKTOHIYHHM Ipolecam), Kl
OJIHOYACHO € OCHOBOIO PO3BUTKY PI3HUX THUIMIB 3eMHOI Kopu. B mexax CBiToBOro
OKeaHy TMpEACTaBIEeHI BCl THUIOM 3€MHOI KOpHM: MAaTEpUKOBHM, MepexiTHUM
(reocUHKJIIHATIBHUMN), OKEAHIYHHUI Ta pUPTOTCHHUIA.

MaTepukoBUi TUIT XapaKTEPU3YETHCS 3HAUHOIO MOTYKHICTIO — B CEPEIHBOMY
35 kM, B okpemux uyactuHax 10 70 kM. Bxirodae ocagoBuii, rpaHiTHUN Ta
«0azanpToBUi» mapu. [loryxkHuicTs nepioro Big 0 mo 20 kM, apyroro go 30-35
KM, TpeTboro — 15-20 kM. CkJ1aj mopijg 0OCTaHHBOTO C1a00 BUBUCHUM.

OxeaHIYHUN THUI XapaKTEPU3YEThCS CEPEIHBOI MOTYXHICTIO 5-10 kM. Tyt
HeMae rpaHiTHOTO mapy. OcagoBuil ap HEBEIUKUH.

['eocunkiiHanbHuii, ab0 TEpexigHUN, THUIl XapPaKTePU3YEThCS CKIIATHOIO
OyZI0BOIO 1 HEOJHOPIAHICTIO. TYT MOKHA BUAUIUTH TPU OCHOBHUX €JIEMEHTH: KOpa
KOTJIOBUH TJIMOOKOBOJAHMX OKpaiHHUX MOpPIB, OCTPIBHUX AYyr Ta 30BHILIHIX
rIMOOKOBOIHUX 3amajuH (#K0JI001B).

PudrorenHuit TN BIZHOCUTBCS B OCHOBHOMY JI0 CEPEIMHHO-OKEAHIYHUX
XpeOTiB. Moro ckinan Ta OyzoBa 1€ He 30BCIM JOCTIKeH1. BiH XapakTepu3yeThes
NIABALIEHUMU  (MOpIBHSHO 3 0a3aJbTOBUM  IIapoOM)  MIBUAKOCTSIMHU
PO3MOBCIOJIKEHHS MIPYKHUX XBUJIb.

KoxHoMmy TuIy 36MHO1 KOpHY BIJTOBIAA€ OJJHA KOMIUIEKCHA IJIaHEeTapHa (opMa
penbedy (00 KOMIUIEKCHA MaKPOCTPYKTYpa):

1) maTepuku;

a) HaJBOJIHA YaCTHHA,
0) miIBOJIHA YaCcTUHA,;

2) I0KE OKeaHy;

3) reocuHKIIiHaNIbHI Mosick (a00 30HM TEpPEeXOoAy Bl MAaTEpPUKIB 10 OKEaHIB,
nepexiJHi 30HU);

3) niaHeTapHa cucTeMa CepeIMHHO-OKEaHIYHUX XpeOTiB Ta puTiB.

[linBoAHY YacTMHY MaTepUKIB Ha3MBalOTh iX MIJBOAHOIO OKpaiHoto. Bona
BKJIIOYAE:

1) menbd;

2) MaTepUKOBUN CXUII;

3) MaTepuKOBe MiTHIKKS;

4) 6opaepiieHu Ta MIKDOKOHTHHEHTH.

[Menbd 1e mpubepexkHa BIIHOCHO MUIKOBOJIHA YacTHHA MOPCHKOTO aHa. B
CTOPOHY OKeaHy (Mops) BiH 3aKiHuUyeTbcs OpiBKOI. Ii cepeqHs Baropa IJMOMHA
ckragae 133 M. 3oHa menbdy 3MIHIOETBCS pa3oM 13 3MIHAMU OEperoBoi JiHIT
BHACIIZIOK 3MiH pIBHS OKeaHy. Penbed menbdy nepeBaxHO pIBHUHHHIMA.



MatepukoBUi CXWI 1€ BIAHOCHO By3bKa 30HAa MOPCBKOIO JIHA, WIO

XapaKTepU3yeThCcsl KyTaMu Haxwiy 5-70 mocuth yacto 15-200 a inomi 500 Ta
oinbie (yerynu). Bin yacto cximuactuil. CXOIMHKY MOXYTh YTBOPIOBATH KpailoBi
miato. BiH Takox mopizaHuW JAecATKaMU THUCSAY (IUIAHETApPHOK CHCTEMOIO)
MIABOJAHUX KaHbUOHIB. ['TMOUHM iX Bpizy MoxyTh nocsratu 2000 m. BaxkatoTs,
0 OUIBIIICTh 3 HUX Ma€ TEKTOHIYHE TOXOMKEHHS (PO3JIOMHU, TPIIIUHU). AJe
BXJIMBY POJIb TPAIOTh TAKOXK TaK 3BaH1 HAMYJIOB1 ITOTOKH, MIEBHOIO MIpOIO TO10H1
710 CeNIeBUX MOTOKIB Ha CYXOIOJII.

MarepukoBe MIAHDKKS SK TPaBWIO BHPAKECHE HAXWICHUMH, JICKOJH
XBUJISICTUMH Ta ropOacTUMU, piBHUHaMHU. BoHU 01511 MaTepuKOBOTO CXUIY MarOTh

KyTH Haxuiy 70 2-50, a moTiM, B CTOPOHY JI0Ka OKEaHy, TOCTYIIOBO CTalOTh BCE
Outbl mosioruMu. TyT CKOHILIEHTpOBaHI HaOUIbIIl OCalOBl BIAKIAAM OKeaHy (10
3-5 kM). Tyt po3TamoBanuii TporuH 3eMHO1 kopu. HaHocu — ocaju mocTymnamTh
3 menbdy Ta MaTepukoBOoro cxuiy. [IoTyKHICTP KOpH MaTepUKOBOTO THMY TYT
3HAYHO 3MEHIIYEThCS.

Ha pnesxux ninsgHKax TiJBOJHA OKpaiHa MaTepuKa HACTUIBKH MOJpiOHEHa
TEKTOHIYHUMHU PO3PUBAMH, L0 TYT MPAKTHYHO HEMOXKJIMBO PO3PI3HUTU ILIETb(,
CXUJ Ta MiAHDKKA. Takl NUISHKUM OTpUMaiu Ha3By «OopaepieHan». B Mexax
OKE€aHIB JICKOJIHU 3yCTPIUalOThCs MiIBUIIICHHS (HAaIBOJIHI Ta MIABOAHI1), IO CKIaACHI
KOPOIO MaTePUKOBOTO THUIY. AJle BOHH 3 yCiX OOKIB OTOYEHI KOPOIO OKEaHIYHOTO
TUITy i HE BITHOCATHCA 10 HEPEXiHUX 30H. [X HA3UBAIOTH MIKPOKOHTHHEHTAMH.

[lepexigHi 30HM (r€OCUHKIIIHAIBHI 00J1aCT1) BKIIOYAIOTh:

1) ru6oKi KOTIIOBUHU OKpaiHHUX MOPIB;

2) OCTpiBHI AYTH;

3) ruOOKOBOIHI 3armaiuHu (3KOJI00M).

[lepexinHi 30HU OyBalOTh PI3HUX T€HETUYHUX THUIIB, U0 BIIOOPAKAETHCA TAKOXK
B 0COOJIMBOCTSIX MOP(OJIOTTi.

Ile 30HM BenUWKOI TEKTOHIYHOI AaKTHUBHOCTI, TIPOSBIB CEHCMIYHOCTI Ta
BYJIKaHI3MYy, IO TMOB’S3aHO 3 TMporecaMu CyOAyKIii (MmiaaBury) jiTochepHUux
TUTHT.

MiK cepequHHO — OKEaHIYHMMHM XpeOTamMu Ta NIABOJAHMMH OKpaiHaMH
MaTepUKiB 1 MEPEexXiTHUMH 30HaMH, Ha TJIMOWHAX 3-6 KM pO3TalloBaHi BeJlUYE3HI
IUISHKY JI0’ka okeany. Lls miianerapHa gopma penbedy BUBUEHA 1€ HEAOCTATHHO,
a 1i cki1aioBi He KiacudikoBaHi. MoXHa Ha3BaTU OKEaHIYH1 KOTJIOBUHU, BEJTUYE3H1
XpeOTH, BaJld, BUCOYMHH, PO3JOMHU, HAXWUJIEHI DPIBHUHU OCTPIBHHUX IIeNb(]iB,
OKpeMI1 MIHATTS, BYJKaHIUHI TOPHU Ta 1HIIE.

CepeauHHO — OKe€aHIYHI XpeOTH YTBOPIOIOTH 3arajibHOIUIAHETAPHY CHUCTEMY.
Ile rnu6oBO — BUIMBHI, CHJILHO PO3UYJICHOBAHI PO3JIOMAMH TipChbKi cHopyaM. 1x
MOTepeyHuil Mepepi3 BKa3ye Ha HAasBHICTb OCbOBOiI PU(TOBOI TOJMHM, JIBOX
pudTOBUX XpeOTIB Ta CMYT PO3WIEHOBAHOTO INMOOBOro penbedy. Braxarors, 1110
1€ 30HU CIPEAIHTY (pO3CYyBaHHA, PO3TIKaHHA) JITOCHEepHUX MIUT. TyT BUSBJICHI
JHIMHI BUJTUBH MarMu.

Ha 3aBepiueHHs ciif] 3ayBaXKuTH, 10 PUPTOTCHH] 30HU OKEaHIB y psi/ii BUIIAAKIB
MaloTh CBOE MPOJIOBXKEHHs Ha Marepukax. lle Bkazye Ha €IMHMI TEKTOHIYHUUN



MEXaHI3M 11X BUHUKHEHHS Ta pO3BUTKY. llopsig 3 BIAacHO cepeauHHO —
OKEaHIYHUMHU XpeOTaMu BOHHM MOXYTb OYTH MpeACTaBieHI pUPTOBUMHU MOPSIMHU
(UepBoHe Mope), TpillMHAMU — 3amajJdHaMu Ta pU(TOBUMH O3€paMu Ha
MaTepHUKaXx.

Ha oxkeaniyHoMy (MOpPCBKOMY) JHI TIOCTIHHO BiIOYBarOThCS MPOLIECH
HAKOIMWYEHHS JTOHHUX BIAKIaAIB. AJie 1X IHTEHCUBHICTh 3MIHIOETBCS Y MPOCTOP1 B
3HAYHUX Mekax. HalOinbpiie BiIKIaAiB HAKOMHUYYETHCS B T€OCHHKIIHAIBHUX
MPOrMHAX Ta MPOTHHI MATEPUKOBOIO MIAHDKXKSA. Y BIJIMOBITHOCTI 0 XapakTepy
NEPBUHHOTO Martepially, 3 SKOrO YTBOPIOIOTbCS BIAKIAAM, iX MOAUISIOTH Ha
TEpUTeHHI Ta opraHoreHHi (OioreHHi). J[o TepUreHHUX BITHOCATH MPOAYKTH
PO3MHUBY CYXOJI0Jly — HAHOCH PIYOK Ta MPOAYKTU abpa3ii (po3muBy Oeperis
XBUJISIMH Ta TeuisiMH). BOHM BigkiIamaroThbesi ONMKYE JO CYXOJOJy 1 3alMaroTh
Maiike 4BepTh JAHa okeaHy. OpraHoreHHi BIAKIaAu (OPMYIOTBCS 3 TBEPAHUX
3QIMIIKIB TUIAHKTOHY. OCOOJMBHMHM € €0JIOBI 4YacTKU (TMPUHECEHI BITPOM 3
CyXO0/0J1y), BYJIKAaHOT€HHI, XeMOTeHH1 (KOHKpeIii) Ta KOocMiyHi (IWJ, MarHiTHI
KyJbKHU Ta 1HIIIE).

3araibHUIl 00’€M TMOCTauyaHHs OCaJiB B OKEaH 30BHINIHIMU JDKEpeslaMH B
TEMNEepIlIHIN Yac OIiHI0eTbCA B 25-27 Mip/. TOH Ha pik. 3 HUX 16-17 Mapa. ToH Ha
pIK — HAHOCH pIYOK; 2 MJIpA. TOH — €OJOBHM MepeHoc;, 2 MIpPA. TOH —
BYJIKAaHOT€HHI YacTKu; 1 Mipa. ToH — abpasig Oeperi; 1 Mipa. TOH — MEPEHOC
alicoepramu. O6’eM MOCTynaHHs KOCMIYHOTO Martepiaidy OLIHIOIOTH MPUOJIM3HO B
10 MJIH. TOH Ha pIK.

TepurenHi HaHOCHM COPTYIOTh 3a KpyNHICTIO. bing OeperiB BiAKIaaarOThCA
BaJIyHHM, TaJibKa, I'paBiii, KpymHUH MmicOK; aaini apioHuii micok. Cynmicku Ta HaMyJu
(aJIeBpHT), a TaKOXX TIIMHUCTI YACTKH (TENIT) MOXYTh OyTHM BHHECEHI Ha BEJHKI
ribuHu. OCHOBHA Maca TEPUIeHHUX BIIKJIAJIB MPE/ICTaBIEHA HAMYJAMU Pi3HOTO
KOJBbOPY, SIKAW 3aJIEKUTh BiJl IEPBUHHUX YaCTOK Ta YMOB Ha JHI.

Haii0inpin po3noBCIOPKEHUMH OPraHOTEHHUMHU BiJKJIaJaMU € BalHSIKOBI Ta
KpeMHieBi. [lepmi 3 HHUX mpeacTaBieHl TJIOOIr€pMHOBUMHU Ta MTEPONOJOBUMU
HaAMyJlaMHM, a Jpyri — J1aTOMOBUMHU (TIOMIpHI Ta TOJISAPHI IIUPOTH) Ta
paaionspieBUMU (€KBaTOpiaibHI IIUPOTH).

XeMOreHH1 BIIKJIaJ — HaCHiIoK O010XIMIYHUX TporieciB. BoHu mpeacTaBieHi
3aii3o0MaprasieBuMu ta GochOpUTHUMHU KOHKPEIISIMU.

Pi3H1 32 moXo/pKeHHSIM BiaKiIaau GOpMYIOTHCS OAHOYACHO, TOMY BOHH MAalOTh
3Mmimanuii ckiaa. Ilpukinagom Moxke OyTu rHMOOKOBOAHA YEpBOHA TJIMHA, IO
CKJIQJA€ThCS 3 BYJIKAHOTEHHUX, KOCMOT€HHUX YaCTOK, a TAKOX 3 aJIOMOCHIIIKATIB
OpraHiuyHOTO Moxo/keHHs. Hero Bkputo nmonan 25% miioiii Ha OKeaHy.

BuBueHHsSI TOHHUX IPYHTIB HEOOXITHO ISl BUPILIEHHS 0ararbOoX HayKOBHUX Ta
MPAKTUYHUX MMUTAHb.

2.1.3. Po3moais1 OCHOBHHUX TiIPOJIOTiYHMUX XaPAKTEPUCTUK TAa BOAHI
Macu okeany. IIpouecu nepemimyBaHHA

ConoHicTh, TeMmIlepaTypa Ta TyCTHHA — HaWBaXJIMBIII (I3UKO-XIMIUHI 1,
OJIHOYACHO, TIAPOJIOTIUHI, XapaKTePUCTUKH MOPCHKUX BOJ. I[Xx posmomin y
MPOCTOpPI Ta 3MIHM B 4Yacl BU3HAYAIOTh HE TUIBKM OCHOBHI PHUCHU 3arajibHOTO



riIpOJIOTIYHOrO cTany (pexxumy) Boj CBITOBOTrO OKeaHy, ajie 1 ix AMHaAMIKY. Y
CBOIO 4epry (opMyBaHHS XapaKTEepHHUX iX 3HA4YEHb 3aJEKHUTh HE TUIBKU BIJ
BHYTPIIIHIX TpOLECiB, aje 1 BiJ 30BHIMHIX (aKTOpiB: TEIIOBOro OayaHcy,
B3a€MO/i1 3 aTMOC(EPOr0, 0COOTUBOCTAMH aKBATOPii Ta THITUMHU.

B Mexax BIKpUTHX MPOCTOPIB OKEAHIB PO3MOILT CEPETHHOPIYHOT COJIOHOCTI ITOBEPXHEBUX
BOJI 110 IIIMPOTHUX 30HAX BITHOCHO PIBHOMIPHUIA.

MiHIMYM COJIOHOCTI CIIOCTEPIraeThecs OIS €KBAaTOpa, 8 MAKCUMYM Yy TPOIIIKaX, B
palioH1 BaIUATUX IIUPOT. Y HANPSAMKY IMOJIOCIB COJIOHICTh 3HOBY 3MEHIIYETHCA.
MiHniMymMu y cyOnoJiipHUX paiioHax TIOB’si3aHI 3 TAHEHHSAM MPICHOTO JIbOIY.
OcHOBHUM (haKTOPOM COJIOHOCTI BUCTYTIA€ TaK-3BaHUI MPICHOBOJHUHN OanaHc:

W=E—X
ne W — pe3ynbrytoua 6anancy; £ — BunapoByBaHHs; X — onajiu.

VY neskux palioHax 1eil 3B’SI30K MOPYIIYETHCS 32 PaXyHOK BIUTUBY Tedii, abo
3HAYHOTO IPUTOKY BOJ 3 CYXOA07Yy.

Posnoain conoHOCTI 'y MNPUNOBEPXHEBUX BOJAAX HEOOXITHO JOMOBHUTHU
PO3IJIAIOM PO3NOALTY 1O INTUOMHI. BiH Takoxk 3aiexXuTh Bif (i3UKO-TeorpaiaHux
yMOB. MIoro 0coGIMBOCTI IIPOSBIAIOTHCS 10 INIMOUH IPHOIH3HO 1,5 KM.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

KonuBanHst cojoHOCTI MO ce3oHax (y 3ajaHid Toulll) SK TPaBUIO HE
nepeBuinytoTh 0,2 %. BukitodueHHs CKIaAaloTh NPUIIOJISAPHI pailoHH, € BIITKY, 3a
paxyHOK TaHEHHS JIbOJY, COJIOHICTh MOBEPXHEBOI'O IIapy MOKE 3MIHIOBATHUCS Ha
0,7 %. OcoOMMBOCTAMU € TaKOXX pallOHW BEJIMKOTO BIUIMBY BoA pidok. TyT, y
3B’SI3KY 3 TIIPOJIOTIYHUM PpEXKUMOM PIYOK, KOJIMUBAHHS COJIOHOCTI MOXKYTh
JocsTaTH ACKUTbKa ITPOMiILIE.

KonuBaHHsI COMIOHOCTI 32 MEHII BIAPI3KH Yacy MOXYTb OyTH BIJHOCHO OUIBII1
(ToMy 1O TYT BpaxoBYyIOTh He ocepeaHeHHI BennuuHu). CepeaHbo1000B1
3HAYEHHS COJIOHOCTI MOXYTh 3MIHIOBATUCH Ha JIEKUIbKA MPOMILIE, OCOOIUBO MPHU
3HAYHUX OMajJax, 800 MPUHECEHH] PIYKOBUX BO/I.

J1J1s1 OCHOBHUX OKEaHIB MAKCUMYM CEPEIHbOPIYHUX 3HAYEHBb TEMIIEPATYPH BOAU

Ha MOBEPXHI BIIMIYA€ThCS MIBHIYHILIE TeorpadiuHoro ekBaTopa, y 30Hi 0-100 mH.
mupotu. s AtinanTuku BiH ckiangae +26, 880C, mna Tuxoro okeany +27,200C,

a s Iamivicekoro +27, 880C. TepmiuHMil €KBATOp 3MIHIOE CBOE TOJIOKCHHS
MPOTATOM POKY.

Xapakrep po3noJLUTy TEMIEpaTyp TICHO IMOB’s3aHUH 3 TEIUIOBUM OalaHCOM Ta
HUpPKYyJALielo atMochepu 1 okeaHy. Po3moail cepeHbOPIYHHUX TEeMIepaTyp
ITOBEPXHEBUX BOJ ITOKA3aHO Ha puc. 2.8.

OueBuITHO, 1110 BIH TMKOPSETHCS 3aKOHY IIMPOTHOT 30HATLHOCTL Bl 30HM TepMIUHOTO
€KBaTOpa TEMIIepaTypy MOCTYIOBO IMOHKYFOTHCS Y HAIPSIMKY J10 TIoJTrociB (110 -1,0 ; -1,80C).
Ha wminkoBommsix (O6utst OeperiB, y 3aTokax) BIITKY TeMIleparypa BOAU B JISSIKUX pairioHax
Mosxke jocsrat +30; +320C.

3aKOHOMIPHOCTI IIUPOTHOIO PO3MOJLTY TeMIepaTyp (SIK 1 COJIOHOCTI) MOXYTh
MOpPYIIYBAaTHCh TeYisIMU, JbOJAaMM, pidykamMH. BigHocHa Temmneparypa Tedii
MIAKOPSIETHCS 3aKOHOMIPHOCTSIM 3arajibHOI HIUPKYIISLIT BOJ OKEaHy.



Ce30HHI KOJMBaHHS TCMIICpATyPp BOAU Ha HOBerHi BU3HAYAIOThCId 3MIHAMH

terioBoro Oanancy. HaiiOunpmi konuBaHHS (1o 6-99C) crnoctepiraloTbes y
MOMIPHUX Ta CYOTPOIIYHUX IMIMPOTaX. AMIUNTYJA KOJIMBaHb 30UIBIIYETHCS IS
3aKPUTUX aKBATOPIN 1 MO Mipl BiJaJCHHS BiJl OKeaHy (BIUIMB KOHTUHEHTAJIBHOCTI
kinimaty). Tak, y CepenzeMHOMY MOpPi, CE30HHI 3MIHM TeMIEPaTyp JAOCITaroTh 12-

130C, y Yopuomy 18-200C, a y A3zoBcbkomy 25-280C. J[0OOBI KOIMBaHHS
TEMITEpPATYp MPUBEPXHEBUX BOJI HE MIEPEBUIILYIOTH 1-20C.

3HauyHUN BIUIUB MOXYTh 3/IMCHIOBATH HAaroHW Ta 3roHM BoAW. B ocTtaHHBROMY
BUMAJKY 3 MIHMOMH MIAHIMAIOTHCS XOJOAHI BOAM. BIiTKy Taki 3MIHM MOXYTh

B1I0YBaTHUCh 32 JIUEH1 TOJAMHH 3 TOHIKEHHIM Temneparypu Ha 100C.
[TigfioM rMMOMHHUX BOJ HA3WBAIOTh alBeJUNIHIOM. Lle TOCUTh pO3MOBCIOIKEHE
SBUIIE HE TUIBKKM B OKEaHaX Ta MOpsX, aje 1 B o3epax. OcoOJUBUM SBUIIEM €

takoxk Enp — Hiablo, mo cnoctepiraetbest 61 OeperiB Ilepy B paitoni 69
MiBIEHHOT WHUpOTH. TyT BOAM TEMJIOi €KBATOPIaNbHOI MPOTUTEUIi MEPIOAUYHO
BIITUCKAIOTh BiJ Oepera XojojaHi, O6arari moxxkuBoro, Boau IlepyaHcbkoi Teuii.
OpHouacHO BiAOYyBaeTbcs MOCHa0JIeHHS BITPIB, 3rOHIB BOJM Ta AamBeJUIIHTY.
[ToHmkeHHs] MPOIYKTUBHOCTI BOJ BUKIMKA€E MAaCOBY 3aruOenb MJIaHKTOHY, puoH,
Mopcbkux nraxiB. Cepemnst nepioguuHicte Enb — Hinbilo — oauH pa3 Ha cim
POKIB.

3 rauOuHOI0 TeMIeparypa BOAHW, SIK  IPaBUJIO, MOHIWKYEThCs. Haibumbn
aKTUBHO TIPOIIECH 3MiH B1OYBarOTbCsl OUIS MOBEpPXHI OKeaHy. 3HAYHO MEHIIE Y
nepexigHux BoA. Hwmxye 1500-2000 M (rmOuHHI Ta TNPUIOHHI BOJIH)
BIIMIYAIOTbCSI YMOBHU OJM3bKiI 10 Tomorepmii. Ha puc. 2.9. Tta 2.10 mokazaHo
XapaKTepHI TUIH BEPTUKAIBHOTO PO3MOALTY TEMIIEPATYPH 1 IX PO3MOBCIOIKEHHS B
OKEaHl.

VY BepxHbOMY mIapi BIAOYBA€TbCS 1HTEHCHMBHE TYypOYJIEHTHE MepeMilllyBaHHS
Bozt. Moro motyxHicth ckimamae mo 200-400 M. Hinkue po3ramoBaHa mepexinHa
30Ha HA3MBAETHCS «IIAPOM CTPUOKa». BiH CTBOPIOETHCS MEPEBAXKHO CE30HHUM
XOZIOM TeMmImeparyp. Aje 1 3a BIKOBI EPIOJIH TOCUTh YITKO BUPAKEHA PIZHUIIS MIXK
MPUNOBEPXHEBUMH Ta TJIMOMHHUMU BojaMu. ToMy Ha mepexollli MK HUMU
CIOCTEpIraloThCs HaWOUIbIIl TpagieHTH Temneparyp. Llel mnepeximHuii 1map
HA3MBAIOTh TAKOX «TOJIOBHUM TEPMOJIUHOM.

['ycTuHa MOPCBHKOI BOJM HEIHIMHO 3aJIEKUTh BiJ] TEMIIEpATypu Ta COJIOHOCTI, 1
gacTkoBO Bix Tucky (auB. 1.2.3). Tomy mosie TycTHHH B OKeaHI JEII0
BIIPIBHSAETHCS BiJ TOJIB COJOHOCTI Ta Temmneparyp. OCHOBHUM € BIUIMB

TeMmIepaTypH. Y BHCOKHX LIHPOTAaxX I'yCTHHA jocsrae 3HadeHs 1,0275 r/em3.

B 06acTi TepMid4HOrO eKBaTOpa BOHA 3MeHIIyeThest 10 1,0220 r/cm3. Brums
COJIOHOCTI BIIUYTHHH JIUIIIE TaM, /i€ ICHYIOTb 3Ha4H1 il TpaJi€eHTH.

HepiBHOMIPHICTh pO3NOALTY TYCTUHU BOJA IO TOPU3OHTANl BUKJIMKAE PYX Mac
BOJI Y HaNpsIMKY, 110 CIpHs€ 1i BUPIBHIOBaHHIO. TOMY MOBEPXHEBI BOAM BUCOKUX
HIMPOT OMYCKAIOTHCS 1 PyXalOThCsl B HANPSIMKY €KBaTopa, a TIIMOWHHI 1 TPUIOHHI
BOJM BCHOTO OKEAHY € XOJIOAHUMH. 3 TIMOUHOIO, NMPHU MOHMKEHHI TeMIlepaTypu
IryCTUHA HapoCTae€, II0 CTBOPIOE 3arajlbHy CTIMKICTh IIapiB BOAM 1 3aBa)Kae



PO3BUTKY BEPTUKAIbHUX PYyXiB. OCOOIMBO BEIMKUX 3HAYEHb CTIHKICTH JIOCATAE Y
mapi ctpubka (CTIMKICTh Ta NEPEeMIllyBaHHS MOPCHKMX BOJ OUIBII JETaTbHO
posrsiHyTi B 1.2.20). V mapi cTpubka 4acTo 30cepepkeHa BeJIMKa KUIbKICTh
IUTAHKTOHY, 110 HaBITh 3aTpylHA€ NPOHUKHEHHS CBITVIa. BuBYeHHIO HOro
XapaKTePUCTUK Ta PO3MOBCIOJKEHHS B OKEaHOJIOT1i MPUAUISIIOTh BEJIUKY yBary.

MIHIUBICTB TOJISI TYCTUHHU HAHOLIBIN BIMOBIA€ MIHIIMBOCTI TEMIIEPATYP BOIH.

[Ipy pochipKeHHSX XapaKTepUCTUK MOPCHKUX BOJ BHUSBHIIOCH, IO BOHH
B3a€MOIIOB’s13aH1, 1 JOIIbHO BUBYATH IX KOMILJIEKCH, SIK1 BKa3ylOTh Ha 3arajbHI
MpoLecH B OKeaHl. MeTou JOCTiIKEHHS! KOMIUIEKCIB XapaKTEPUCTUK Mac MOBITPS
3HAWIUIM MIUPOKE 3aCTOCYBAHHS B CUHONTHYHIN mMeTeopodorii. [lizuime (6mmkue
no cepenuHu 20 CTOJITTS) BOHU TOYaJIM PO3BUBATHCS 1 B okeaHosorii. Ilin
BOJHUMHU MacaMH PO3YMIIOTh: BEJIMKI, CIIBMIPHI 3 po3MipaMu OkeaHy abo Mops,
00’eMU BOAM, 11O TpUBAJIUN yac 30epiraroTh BIIHOCHY OJHOPSAHICTb OCHOBHHUX
G13UYHUX, XIMIYHUX a00 O10JOTTYHUX XAPaKTEPUCTHUK, C(HOPMOBAHUX Yy MEBHUX
reorpagiuyHUX pailoHax okeaHy. Jlo OCHOBHUX XapakTEPUCTHUK BITHOCSTH
COJIOHICTh Ta TeMmmepaTypy. IHIII BBaxarTh JOJAaTKOBUMH. BinmosigHo,
OCHOBHUM METOJIOM BHJIJIEHHS BOJHUX Mac ctaB MeToll TS — kpuBux. Bin OyB
3apONOHOBAHUI HOpBEXLEM XenaHa — XaHceHoM y 1916 poui. 3HayHuit
BHECOK B #oro po3Butok 3podouB B. Iltokman. TS — kpuBi BioOpakaroTh
CHUIbHI YMOBU (POPMYBaHHS TEMIIEPATypH Ta COJIOHOCTI, 1 BOJHOI MacHu B I[LJIOMY.
Ix 6ymyiors B momi TS — niarpam (qus. puc. 2.11). BoHu BigHOCATHCA 10
BUMIPIOBaHb Ha PI3HUX FOPU30HTAX MEBHOI MAPOJIOTIYHOL CTaHIIi (BEepTUKAII1).

['opuzonTn nianucyioTh Ou1g Toyok KpuBoi. Touku II ta J| mo3HauaroTh
noBepxHio 1 nHO. Touku [Ip Ta A — NOpPOMDKHY BEpXHIO BOJLY APKTHUYHOTO
OaceilHy Ta ATnaHTH4HY. [l BU3HAUEHHS BEPTUKAIBHUX MEX MDK BOJHUMH
MacaMHM JOCTaTHbO nmoauuTu npsami Biapizku [T — Ilp, [Ip — A, A — J] HaBnin. Y
HaBEJICHOMY TMPUKJIAJ1 111 MeX1 Taki: nmoisipHa BogHa maca 0-23 m, npomixHa 23-
200 m, atnantuuna 200-386 M, nonHa 386-1500 m. Meton TS — kpuBHUX 103BOJIsIE
aHaNi3yBaTU HE TUIbKM PO3MOBCIOKEHHSI BOJHUX Mac, aje 1 iX 3mimyBaHHs. Kpim
TOT0 HOTO 3aCTOCOBYIOTH JIJISl aHAJI3y ICHYBaHHS Ta PO3BUTKY BOJHHUX Mac B Yaci 1
B ITPOCTOPI (TaK 3BaHi y3arajbHeHH1 TS — CHIBBITHOLIEHHS BOJ] OKEaHy).

IcaytoTh mocuTh GaraTo JOCHIKEHL Ta Kiacu(ikailiii BOAHUMX Mac OKeaHy.
HaBenemo TyT juilie OCHOBHI, JOCTaTHBO PO3MOBCIOKEH], MOTJISIAN. 32 COJIOHICTIO
BUJIUIAIOTH JIBI €JIEMEHTAapH1 BOJHI Macu: MNpiCHy Ta MopchbKy. IIpicHa Bojaa
NpUCYTHA JIUIIE TOONU3Yy THpPN BEIUKUX pidok. Ii ayxe wmamo. OO6macTh
PO3MOBCIOJIKEHHSI COJIOHUX MOP-CbKMX BOJ Ha3MBaloTh rajocdeporo. B ii mexax
BUJUISIOTh TIEPBUHHI Ta BTOPUHHI BOAHI Macu. I[lepBHHHI € OCHOBHHMH 1
3aiiMaroTh Benuue3Hi mnpoctopu. Ocepenku iX ¢GOpMyBaHHS TOB’A3aHI 3
rOJJOBHUMHU pHUCAaMM KIIIMAaTy, 3 LUPKYJsAliel0 atMochepu Ta okeaHy. Tomy
OCHOBHI BOJJHI MacH: CKBAaTOpialbHi, TPOIi4HI, cy6Tp0H1qH1 HNOMIPHHUX IIUPOT,
CyONOJIAPHI Ta MONSAPHI. [X BUALIAIOTH B Pi3HUX OKeaHaX y 3B’sI3Ky 3i crenudikoro
ocTaHHiX. [l01aTKOBO iX pO3PI3HSIOTH 3a MIBKYJIAMH (MIBHIYHOIO Ta MIBAEHHOIO), a
TaKOXX 3a PO3TalllyBaHHSIM y PI3HUX YacTHMHAX OKeaHy (3aximHi Ta cxigHi). Kpim
TOPU30HTAIBHOTO PO3MOLTY HAI3BHYANHO BAXKIMBHUM € PO3IMOAUT MO BEPTUKAII
(rmubuni). TyT MOXKHa BHUIUIMTH OKeaHIYHy Tpomocdepy (BOAM BHUILE IIAPY



cTpubka) Ta okeaHiuHy ctparochepy. B.M. CrenaHoB 3amporioHyBaB BHIUISITH
BEPTUKAJIbHI CTPYKTYpPHI 30HM OKeaHy — Ilapd BOJM B SIKMX pPO3TalllOBaHI
OJIHOTHUIHI BOJAHI MacH. BiH BUILIMB: MOBEPXHEBY CTPYKTYpHY 30HY (10 200-400
M), ipoMikHY 30HY (o 1200-2000 m), rnubunny 30HY (10 4000-4500 M) Ta
npUAOHHY 30HY. OCcO0IMBO BUALIEHO APKTUYHUN OaceiH y 3B A3KY 3 HEBEJIIUKUMU
po3MipamMu Ta celu(piKo yMOB.

J1o BTOPMHHUX BOJHUX Mac BIIHOCATH BOAM 3MiuTyBaHHSA. OCOOIMBUMU € BOJIHI
Macd BIJIHOCHO BIJIOKpEMJIEHHMX BiJl OKeaHy MopiB. BoaHi Macu pyxaroThcs,
KOHTaKTYIOTh, B3a€EMOJ1I0Th. JIeKOIu iX BU3HAYAIOTh 32 HAa3BaMU MOTY>KHUX TEYIH.
30HM 3yCTpiul TeYill Ta ONyCKaHHS BOJ HA3UBAlOThb 30HAMU KOHBEPIeHIIii
(cxomxenHs). Bonu TicHO moB’s3aH1 3 okeaHorpadiyHUMU (PpoHTAMU — 30HAMU
pO3aUTy MDK KPYNMHUMHU BOJHHUMH MacaMu. BUIIISAIOTH Taki OCHOBHI ()pOHTH:
apKTUYHHUM,  CyOapKTUYHUM,  MIBHIYHMM  TPONIYHUM,  €KBAaTOplaJlbHUMH,
cyOeKkBaTopiajJbHUM, MIBJEHHUNU TPOMIYHUM, CyOAHTAPKTUYHUIA Ta aHTAPKTUYHUH.
IX monoxxeHHs femo pi3Hi B pisHUX OKeaHaX, 200 HABITh B iX YACTUHAX.

MIHAUBICTh OCHOBHHMX T1JIPOJIOTTYHUX XapPAKTEPUCTUK MOXKE CIIPUSITH PO3BUTKY
MpoLEeciB KOHBEKTHUBHOro mnepemimryBanHs (auB. 1.2.20). BoHo BHHUKae Yy
BUIAJIKaX KOJM T'yCTHHA BHILE PO3TAIIOBAHMX INAPIB CTAa€ OUIBIION HIK HUXKYE
po3TaloBaHuX (3BOPOTHA CTpaTU]ikallis, BEpTHKaIbHa HECTIUKICTh BOA). Llpomy
CIPUSIOTH MIABUIIECHHS COJIOHOCTI, 400 TTOHMIKEHHS TeMIepaTypu. Aje sl BOJ 3
COJIOHICTIO 110 24,7% ueil mpolec BIIOYBA€TbCS JMIIE N0 TEeMIEpaTypu
HalOUIbIIOI TycTHMHHM. HacTynHe TOHWKEHHS TeMIepaTypu MpPU3BOAUTH 10
3MEHIIIEHHS TYCTHHU 1 MIJABUIIEHHS CTIHKOCTI mIapiB. Y BOJaX 3 COJIOHICTIO
ounbiue 24,7% TepMidyHa KOHBEHIISI TPOJIOBKYETHCA aX /10 YTBOPEHHS JIbOAOBOTO
MOKPUBY.

OcoOnMBUM € BHUMAIOK  3MIilIyBaHHA BOJ (MO TOpU30HTAMl). 3aBIsSKU
HEJIIHIMHOCTI 3aJI€KHOCT1 TYCTUHU BiJl TEMIEPATypU Ta COJOHOCTI BUHUKAE SIBUIIE
yIIUIbHEHHS NpH 3MmimyBaHHl. lle MoxkHa mokazatu Ha rpadiky TS — KpuBuX
(puc. 2.12). Sxmio 3mimartv aBa pIBHUX 00’€My BOJAM, LIO0 XapaKTEPU3YIOThCS
TeMIepaTypaMu Ta COJIOHOCTI TOYOK a 1 b, TO cyMiil Oy/ie MaTH MOKa3HUKH TOYKU
c. Sk 6aunmo, BOHA BIAXWJISETHCSA BiJ JIIHIT 3aJ€KHOCTI B CTOPOHY 30UIbILICHHS
rycturu. e OuIbII HAOUYHO 1€ MOXKHA MPOJAEMOHCTPYBATH Ha TAKOMY MPUKIIAIL:

3MilIaeMo piBHI 00’emu mpicHOI Boau 3 Temmeparypamu 00C ta 80C, oueBHIHO

mo npu temmneparypi 40C ryctuna Oyae OUThbINOK (HANOUTBINOW). YIIUIbHEHHS
Opy  3MIIIYBaHHI  CHPHUS€  PO3BUTKY  BEPTUKAIBHOIO  KOHBEKTHUBHOTO
nepeMillyBaHHs.

Bumymene typOyneHTHE mepeMillyBaHHS BUHUKAE€ TMiA €0 30BHINIHIX
(daxTopiB. SIKIIO BOHM BIIHOCHO MOCTIMHO Jit04i, TO II€ TAKOXX MOXKE CIPUSITH
nporecaM GopMyBaHHS MIEBHUX TUITIB BOJHUX Mac.

2.1.4 Mopcbkui Jijg

3amep3aHHs TMPICHOI Ta COJIOHOT BOJAM BIJOYBA€ThCS MO-pi3HOMY. 31
30UTBIIEHHSM COJIOHOCTI MOHM)KYIOTBCS 1 TEMIIEpaTypa 3aMep3aHHs 1 Temieparypa



HaiOuIbmol ryctuHu. [Ipu comnonocti 24,7 % BoHu chiBnagaroTh (auB. 1.2.2) 1

cranoBisate — 1,330C. Menm cosnoni Boam, Ha npono3uilito KHinouya,
HA3MBAalOTh COJOHYBAaTHMMH, Ha BIIMIHY BII MOpPChbKUX coJioHuX. Ilponecu
3aMep3aHHs B PI3HUX MPUPOJIHUX YMOBAX JEIIO BIAPI3HAIOTHCSA. AJie OCHOBHUMU
YMOBaMH €:

1) BiIBeIEHHsS TEIUIOTH JIbOJOYTBOpeHHS (AuB. 1.2.4), SK NpaBUIO MIISTXOM
TEIUIOB1//1ayl 3 MOBEPXHI BOJU B aTMOCHEPY;

2) HagBHICTh LIEHTPIB KpUCTAII3aIlli;

3) nesike MepeoX0JIOMKEHHS BOJIH.

[Ipy mocTynoBoMy OXOJIOJ)KEHHI MOBEPXHEBHUX IIapiB MOPCHKOI BOJU BOCEHH
BOHHU CTalOTh OUIBII IIUIBHUMH 1 ONMYyCKaroThcsA. HaTomiCTh MigHIMAIOTBCS Macu
OuTbII TEru10i BoaM 3 TNMOUH. Po3BUBaeThCs BepTHKaibHa KoHBeKIisA. Komu Bech
map, OXOIUIGHHM HEl0, JIOCTaTHhO OXOJOJKYETHCS, CTBOPIOIOTHCS YMOBH JIJIS
BUHMKHEHHS JIbOy. MOro TEepBMHHI KpHCTAIM HABKOJO sep KpUCTaii3amii
HapOCTalOTh TAKUM YHWHOM, IO YTBOPIOIOTHCS BHJIOBXKEHI TOJIKOMOAIOHI (hopmu
(IpostHI TONKM, TodbvaThid in). Llel npouec i1e He TUIbKKA Ha MOBEPXHI, ajie 1 Ha
rOuHi. TaM yTBOPIOETHCS BHYTPIBOAHMIM . AJie 3a paxXyHOK MEpeMIIIyBaHHS
Ta 3ITKHEHb BIH OyJe He rojpyaTuMm, a ryoyactum. KpiM Toro Ha MiuIMHax BiH
MpUMEP3a€, HAKOMUUYYETHCS HA OKPEMHUX BHUCTYNAaX YW MpEeAMETaxX 1 YTBOPIOE
JOHHUU i1, SIKII0 11el mpoliec TPUBA€E JOCTaTHBO JIOBrO, Maca JIOHHOTO JIbOJY 3a
pPaxyHOK IUIaBy4OCTI MOKE BIAIPBATHUCS 1 MIAHITHUCS 10 TOBEPXHI.

P03BUTOK MPUNIOBEPXHEBUX TOJIbYATUX KPHUCTAIIIB MOXKE MPOJOBKYBATUCS MOKH
BOHM HE CTBOPATH CYIiIbHI CKYIMUYEHHS. IX po3Mipu Hpu THXii IOroii MOKYTh
nocsiratu 8-10 cM. a npu HeBenukomy xBuitoBaHHi 0,5-2 cm. Kommu BoHuM
MOYMHAIOTh 3MEP3aTUCS, TO YTBOPIOIOTHCA TOHKI IUIIBKH Yy BUIJISAI TEMHO-CIpUX
TUTSIM, SIK1 Ha3UBAIOTHCS JILOASIHUM cajioM (HIOM Ha MOBEPXHI1 pO3JIUTO kup). CHIr,
0 BUIAB HAa TOBEPXHIO OXOJO/JKEHOr0 MOpsS HE TaHe, a 3BOJIOXKYETHCS,
VIIUIBHIOETHCS 1 MEPETBOPIOETHCS HA KAIIOMOJAI0HY Macy — CHIKYpY (IpicHUM
CHII Ma€ BHILY TEeMIEpaTypy 3aMep3aHHs HDXK COJIOHa Bojaa). Puxii yTBopeHHS,
Ipy 3MEp3aHHI CHDKYpPHU, caja Ta BHYTPIBOAHOIO JIbOAY, HA3UBAIOTh IIYro0. 3a
pPaxyHOK PHUXJIOCTI IIyra, JOHHUM JiI Ta JbOJOBUI TMOKPUB, IO MOXE 3 HHUX
YTBOPUTHUCS, MAIOTh OLTyBaTUH BIATIHOK.

P03BUTOK MEPBMHHUX JHOJOBHX YTBOPEHb 3aJ€XKHUTh Bil yMOB moroau. I[lpu
HITHIIL CaJI0 3MEP3a€ThCA 1 YTBOPIOETHCA CYLUIbHUI HAMIBIPO30PUN €TacCTUYHUIN
MOKPUB — HUIac. SIKIIO BOJHA TOBEPXHSA CWJIBHO OIpPICHEHA, TO MOXeE
yTBOPIOBAaTUCh TOHKA, TBEpHAa, Mpo3opa fAK CKIO, Kipka — ckigHka. [lpu
HEBEJIMKOMY XBWJIIOBaHHI, YTBOPIOIOTHCS OKPEM1 KPMKUHU 3 nonepedHukom 30-50
cM, OKpyriioi GopMu (3a paxyHOK OararouucenbHUX 3iTKHEHB). Llel BuA JbOIY
HA3MBalOTh «MJIMHLIEBUMY». [Ipyu 3HAYHOMY XBWJIIOBAaHHI1 YTBOPIOETHCS CYLLIbHA
Kallla 3 Ty, MaJEHbKUX KPYXKUH Ta CHIKYPH.

OpgHoyacHO 3 TIEPBUHHUMHU JIbOJIOBUMHM  YTBOPEHHAMH Ouis  Oeperis
YTBOPIOIOTHCS CMYTH JIbOAY, L0 MpUMEP3 0 HUX — 1€ JIboJsiHI 3a0eperu. [Ipu
30UIBIIEHH] PO3MIPIB, PO3BUTKY, BOHU MEPETBOPIOIOTHCS Y TIPUIIAA.

301IbIICHHST TOBIUIMHU H1JIACY, 3MEP3aHHS «MJIMHIIEBOT'O» JIbOAY, a00 JhOISTHOT
Kallll IPUBOJUTH JO YTBOPEHHSI PIBHOro ciporo abo cipo-0110ro, MIOPCTKOTO



MOJIOAOTO JbOAY — MOJIOJHUKA. Woro tosmmuna 10-30 cMm. Bin 3aiimMae Benuki
TLJTOTIII.

HactymHuii po3BUTOK MOJIOJIOTO JhOAY BiIOYBAa€THCS 3a PaXyHOK HAapOCTaHHS
Ha HIDKHIN MexX1 (3 p1IKOIO BOJIOK0). AJle TEIUIOBi/I1aua MOBUHHA 1ITH B aTMOCcdepy,
T00TO yepe3 map Jaboay. OCKUIbKM BIH Ma€ Majly TEIUIONPOBIIHICTh, MPOLEC 111e
nyxke noBuIbHO. [IIBUAKICTE HApOCTAHHS TOBIIMHU JIHOAY MOXKE OyTH oOuuceHa
3a emIipuaHo0 hopmynor M. 3y6oBa, OTpUMaHOI0 HUM JJIsI APKTUKHU:

R +50h,~8> (~1)=0 2.2)

o -t .
e h__ TOBIIWHA JbOAY Ha IICBHUU MOMCHT 4YacCy, Z( )— CymMa CCpCaHIX

N000BUX BIJ’€MHHUX TEMIIEpaTyp TMOBITPS 3a NEPioj] pO3paxyHKy. MakcumalnbHa
TOBIIMHA JIbOAY 328 OJJUH CE€30H MOXKE JIOCSATAaTH 2 M.

VY BinkpuTiii yactuHi [1iBHIYHOTO JTHOJOBUTOTO OKEaHy TOBIIMHA JIHOAY CKJIaIa€e
B cepenuboMy 3-5 M. TakuM YuHOM BIiH OaratopiyHuii, Ha BIAMIHY BiJI
oJlHOpiuHOTO. BiH 3aiiMae OCHOBH1 BIAKPUTI MPOCTOPU APKTHUKH 1 HA3UBAETHCS
nakoM. B AHTapKTHIll Takoro JIbOAy HEMAE.

@®i3UyHl  BJIACTUBOCTI MOPCHKOTO  JbOJY 3HAYHO  BIAPIZHSIOTHCS — BiJl
npicHoBoHOTO. Moro cononicTs ckiagae npubauzHo 10 % Bix cONOHOCTI BOMH 3
AKO1 BIH yTBOpPHUBCsS. BC1 1HIII COJi 3aIMILIAI0THCS Y BO1. 3 4aCOM COJIOHICTD JIbOAY
najae 1 6aratopiyHuUd JiA Maike MOBHICTIO mpicHuid. Kpucramu napony 3aBxiau
npicHi. COJIOHICTh MOB’si3aHA 3 HASBHICTIO MIKPOOO’€MIB (BKJIIOUYEHB) POMU MIXK
KpucTtainamu. BMmicT ponu He nepeBuilye aecatux npomimie. Bona 3Haxoaurses y
(da3zoBo-TepMOAMHAMIYHIA piBHOBa31 3 JbOJAOM. [Ipu mMOHMXKEHHI TeMmmeparyp
YacTHHA BOJU KPHUCTANI3YEThCS, @ KOHIEHTpAllisl pOMM HAapOCTae€ A0 TaKoi, 110
CTpPOTO BiJIMOBIA€ TOYIl 3aMep3aHHs. [Ipu moTeriHHI cnocTepiraeThesi 3BOPOTHIM
npouec. BriatoyeHHsT ponu 3a TpUBaii IPOMIDKKH Yacy MOCTYIOBO MPOCYBAIOThCS
710 HIDKHBOT MEXK1 JTbOTY.

Mopchbkuii 111 NpUHHATO KJIacU(IKyBaTH 3a PSAOM O3HAK, OCHOBHUMM 3 SIKUX €:
reHeTHYH1, JUHAMIYH1, BIKOB1 Ta MOP(OJIOT1YHI.

B reneTrduHOMY BIIHOLIEHH1 PO3PI3HIIOTH BIACHE MOPCHKHM JIi; MATEPUKOBHIA
— aiicOepru, iX ynaMku, ado I1iJI1 JbOI0B1 OCTPOBH; PIYKOBUM (IIPICHOBOIHUIA).

B nuHaMiuHOMY BIAHOIIEHHI BUAUIAIOTH JBa KJIACU: PYXOMHUH Ta HEPYXOMHIi
nia. [epumii knac Ha3UBalOTh IpeiyIOUUM JIbOAOM, APYTUN BKIIIOYAE MpUMail Ta
ctamyxu. [lpumnaii — e MOpChKHiA J11, TPUKPIIUIEHUH 10 Gepera abo BIAMUIMHHU.
Moro mupuHa MOXe CKIagaTH COTHI KiIOMETpiB. 3OBHILIHA YAaCTHHA MOXE
BIIpUBATUCS 1 MEPEXOAUTH Yy Kiac npeidyroyoro npoay. CTaMyxo Ha3UBaIOTh
HarpoMapkeHHs (0JI0K) b0y, 10 CUIO Ha MUIMHY 1 3aKpIMIIIOCS.

3a BIKOM pO3p3HAIOTH: 1) mouatkoBi (opmMu nboay; 2) HiUTacoBUM mifm; 3)
MOJIOIUM i, 4) OHOPIYHUH Ji; 5) cTapuid i,

B mopdonoriyHoMy BIIHOIIEHHI TUIaBalOYUH JIil PO3PI3HSAIOTH HA JIOAOBI MOJIS
(momepeuHi po3Mipu moHaa 2 kM); yinamku moiiB — 100-500 m; kpynmHOOUTHH JTijT
— 20-100 Mm; api6HOOUTHIA 111 — MeHIe 20 M; PpOTaku — OKpeM1 KpYIHi IIuou,
0 CTHpYaTh HaJl 3arajibHOI0 TMOBEPXHEI0 JbOJY; TOPOCH — HArpoOMaJKEHHS
JTHOY MO3/I0BXK JIIHIM CTUCKAHHS (MTOTYXHICTB 710 30 M).



KinbkicTh 1bOAYy Ha TOBEPXHI MOpPS HA3UBAETbCA MOro 3’€IHAHICTIO 1
oriHo€eThes B 6anax (Big 0 mo 10).

[lepenecenHst JbOAY IiJl BIUIMBOM BITPIB Ta Te4ild HA3UBAIOTh Jperdom.
Hanpsimku  apelidy y BIZKpUTHX OKEaHIYHHUX MPOCTOPAX BIAXWISIOTHCS BIJ

Hanpsmky BitpiB Ha 30-350, mix miero cmm Kopiomica. Haii6inem xapakrepna
HBUAKICTh Jpeiidy ckimagae 2 % BiI IIBUAKOCTI BITPY. 3a 3aKOHAMHU PyXy
atMocepu Ta okeaHy japeild BinOyBaeTbcs MoO310BXK 1300ap (mpaBuio 3y0OoBa).
HaBkono Amdxrtapkruau aApeid BinOyBaeTbcs mo kony. Jami Big Hei (Ouis
I’ ITUAECATOI MIUPOTH) JILOJU PYXAIOThCA 13 3aX0Ay Ha cXia (3a FOJIMHHUKOBOIO
CTpUIKOI0). brmxye — mepeBakae poO3TIKaHHA B MEPUIIOHAIIBHOMY HANpPSAMKY 1
e OJIrKue — 3BOPOTHI PYXH 31 CXOy Ha 3axijl.

Haii6inpi 3arajibHOI0, KOMIUIEKCHOIO XapaKTEPUCTUKOIO PO3BUTKY JIBOIIB Y
MEBHUX YaCTUHAX OKEaHy € JIbOJOBUTICTh. BoOHa moB’s3aHa sK 3 IUIOIIAMU
MOBEPXHi, 3aHATUMU JIOJOM, TaK 1 HOTO MapaMeTpaMu, TepMiHAMU BUHUKHEHHS
Ta pyMHYBaHHS, TPUBATICTIO JIOJIOCTABY Ta IHIIUMHU.

Haii6u1bp1oro po3BUTKY JILOJOBUM MOKPUB Yy MIBHIYHIA MIBKYJl JOCSTa€E y

6epesni. Moro mmoma cknanae 16,4 mn. kM2, Y miBaeHHiH MBKY/i BPaXOBYIOTb
TJIOMI1 3aiHSTI 3HAYHOIO KIJIBKICTIO aiicOepriB. 3arajbHa IJIoIIa 3 JIbOJOM JIOCATAE

TyT 39 MuH. kM2, KpyIHi JIb0/I0Bi OCTPOBH MOKYTb ZOCSATATH PO3MIPIB y JECATKH
KUTOMETpiB Ta Ouble. BOHU ICHYIOTh IPOTATOM 0aratboX pokKis.

2.1.5. Mopchki xBuai

VY pozauri 1.2. Oyno po3rIsTHYyTO OCHOBHI THUIH, XapaKTEPUCTUKHA Ta MEXaHI3MHU
PO3BUTKY XBWJIb. Temnep 3yNmUMHUMOCH OUIbllIe Ha KOHKPETHUX MpHUKIagax Iix
MPOSBY B OKEaHaX Ta MOPSX.

OCHOBHUM BUJIOM XBHJIb B OK€aHaX 1 MOPSIX € BITpOBL. PO3Mipu BITPOBUX XBUJIb
3ajieXxaTh HE TUIbKH BiJl CUJIM BITPY, aje 1 BiJ HOro TPUBAIOCTI, TOBKUHU PO3TOHY
Ta BiA penbedy nHa. 3a JaHUMU 0araTOYMCEIbHUX CHOCTEPEXKEHb Y BIIKPUTOMY
MOpl HalOUIbIly TMOBTOPIOBAHICTH MAalOTh XBWJl BHCOTOIO MEHIIE 2 M.
[ToBTOpIOBaHICTh XBWJIbL BUCOTOIO TMOHAJ 6 M ckiamae Bchoro 8%. YsBy mpo
HaMOUIBII BITPOBI XBMJII MOXKHA CKJIACTH 3 TaKMX YMOB: XBWJII BHUCOTOIO 23 M
MOXXYTh BUHUKHYTH Yy TJIMOOKOMY MOpI MpHU MBHAKOCTI BITpY 27 m/c (97 xm/ron)
pu TpUBAJIOCTI Ali moHan 44 roAWHU 1 JOBXKHUHI po3roHy moHaa 2183 km.
O4eBUAHO, IO Taki YMOBU MOXYTb CKJIACTUCS J1aJIeKO HE CKpi3b 1 HE 3aBXK/IU.
HaBenemo po3paxyHKoBI AaH1 Mpu napameTpu BiTpoBux xBuib (3a JI. TitoBUM):

Tabnuys 2.2.
Haii6unp1umii BriuB Ha OypXJIMBICTh MOPSI YUHATD:
1. Cwuna, CTIMKICTh Ta HAIPSIMOK IITOPMOBHUX BITPIB.



Bitep XBuni
Cuna,| Wswng- |PoasriH, | Yac aii Bucota CepegaHsi CT1yniHb
oan KiCTb, KM roguH | 3a 6e3neyHicTio, |OoBXWHA, |XBUIMIOBAHHS,
m/c p=3% M 6an
4 6 108 11,3 1,16 23 3
5 9 243 17,0 2,60 52 5
6 1 363 20,8 3,90 76 6
7 14 588 26,4 6,30 124 7
8 17 867 32,1 9,30 185 8
9 20 1200 37,8 12,90 256 9
10 23 1587 43,5 17,0 337 9
1 27 2183 51,0 26,6 462 9
12 90 2700 56,7 29,0 575 9

2. Penwed nHa.

3. OOMEXEeHICTh aKBaTOpPil Ta CTYMIHb PO3YICHOBAHOCTI MOpS Ha OKpeMi
OacelHu.

4. MoXIHMBOCT1 MPOHUKHEHHS B HHOT'O XBUJIb 3 CYCIIHIX 3HAUHUX aKBATOPI.

5. PO3BUTOK JIbOJIOBOT'O ITIOKPUBY.

Po3noiisT ToOBTOPrOBAaHOCTI XBUJIFOBAHHS Y 5 OaiB Ta OUIbIIE MOKA3aHO Ha PHUC.
2.14 ta 2.15. 3 HUX BUAHO, IO 3UMOI0 KOXKHOT MIBKYJ1 CIOCTEPIraeThcs OLIbIIA
IMOBIpHICTh IITOpMiB. KpiM TOro BOHa B ILUIOMY MIiJBUIIEHA Y BIIKPUTUX
MPOCTOpax MIBAEHHOTO OKeaHy, a Ha muporax 40-500 Tyt po3ramoBaHi paioHU
MiJ Ha3BOIO «PEBYYl COPOKOBI», J€ IITOPMU HAMOUIbLII y CBITI 1 Mailbke He
npUNUHAIOTHCS. HailOinplni BITPOBI XBHIJII MNP0 SKI 3ragyeTrbcs y HAyKOBIH
mitepaTypl (ski OyJau CIOCTEpEKEH1) Majdu BHUCOTY 10 25 M. 3a Bi3yaJbHUMH
CIIOCTEPEKEHHSIMU BUCOTA MOKE Jocsrati HaBiTh 30-35 M.

KpiM BiTpOoBUX HaJ3BMYAITHO BaXKJIMBUM BHUJIOM XBWJIb € JOBTi (y MeplLy 4epry
nyHami). OCHOBHUM palOHOM 3apOKEHHS I[yHaMi € BHCOKOCEHCMIYHUMN
(TEeKTOHIYHO aKTUBHUM) mosic Tuxoro okeany. Ajie BOHU NPOSBISIOTHCS 1 B IHIIHUX
perionax. BimomocTi mpo HuXx 30epermucsa Big 479 poky ao Hamoi epu. o
BOCBMUJECATUX POKIB XX CTOMITTS iX HapaxoBaHo 355, 3 Hux 30 — BUKIUKaHI
BYJIKaHIYHUMU BUBepxkeHHsAMU. Y Tuxomy okeani ix 0yno 308; B ATIaHTHUHOMY
(BimkpuTa akBaropisi) — 26; a y CepenzemHomy mopi — 21. He Bci mynami
karactpodiydi. OCHOBHA Maca CTBOPIOE XBWJII mpuboro a0 5-6 m. B Anonii 3 99
nyHami suie 17 6ynu pyiHiBHi, Ha KamuaTtii 3 16-4, na I'aBaiisx 3 49-5.

Tum He MeHm KaracTpodiyHl LyHamMl — HaA3BUYAHHO BaXIIMBE SIBUILE
npupoau. Ix BucoTa Oins Oeperis jpocarae JecATKiB MeTpiB. IX Hpuxomy, K-
MPaBUIIO, MEpPEeAYy€e MOHMKEHHS PIBHS MOPS 3 IPUXIJ MOPIBHIHO HEBEJIUKUX XBUIIb.
JHami mMoxke OyTH NMOBTOpHE MOHMKEHHS PIBHA MOPS 1 HICHS LBOTO MPUXOASTH
XBWII IyHaMi. 3a MEpIIOI0 KPYMHOIO XBWJICKO MOXYTh NPUNUTH 1€ JEKUIbKa 3
iHTepBasiamu  Big 20 xBuauH g0 1-2 roguH. Jlekonu OpuXidg  IyHaMi
CYMPOBOJIKYETHCSI CBITIHHSM BOAM Ta JHA, CTBOPEHA IIAHKTOHOM. JleKom BOHO
OyBa€e Ha CTUIbKU CWJIBHUM, 1110 Harajlye Crajax IpoxeKTopy.

BuBueHHss 1yHami Ta IHIIMX XBWIb II€ MPOJOBXKYyeTbcs. LlikaBum Ta
HeOe3MeyHuM 00’€KTOM € TMOOJMHOKI XBHWJII — COJITOHH. PO3ropHyTi ciyx0u
CIIOCTEPEKEHD Ta MONEPEIHKEHb MPO I[yHaM1 Ta IITOPMHU.



2.1.6. IlpuniuBU B OKeaHi

[IpunnuBauMEU  sBuniamMu  (npuruinBamMu) y CBITOBOMY OKEaHl Ha3UBaIOTh
JUHAMIYHI Ta 1HIII MPOIECH, BUKIWKAHI J1€I0 MPUITUBOYTBOprotounx cui. Lli
CWJIM BUHHMKAIOTh BHACIIJOK TpaBITalliifHOT B3a€EMOJIIi y KOCMIUHIM cucTteMi 3emiis
— Micsup — Conue. IlpunnuBoyTBoproroya cuia Micslg B cepeIHbOMY
nepeBunrye Conssuny y 2,17 pa3a. ToMy OCHOBHI pHUCH TPHUIUTMBHUX SIBHII]
BU3HAYAIOTHCS B3aEMOPO3TAIITyBaHHM 3emiti Ta Micsiisi.

3MIHU BIIHOCHOTO TIOJIOKEHHS TUI Y KOCMIYHIM CHCTEMi MPHUBOIATH 0
MIHJIMBOCTI MPUIUIMBOYTBOPIOIOYOI CWJIM. 3 1HIIOrO OOKYy, Ha MposiBU 11 Ali
BIUTMBaIOTH (i3uKo-reorpadiuni ymoBu. [lpunnuBHi siBuma BinOyBalOThCs HE
TUIBKH Yy Tiapocdepi, aie 1 B atMocdepi, a TakoX B JiTocdepl Ta BCbOMY TLII
3emuti. 3 MM MOB’s3aHE, HANPUKIIA], TaK-3BaHE MPUIUIMBHE TEPTS 1 raJIbMyBaHHS
10060BOr0 0OepTaHHS 3EeMJI.

3a paxyHOK J1000BOro oOepTaHHs 3emili i CHUJI € MEepPIOJAUYHOI0, TOOTO BOHH
YTBOPIOIOTh MPUIIMBHY XBHIIIO, 1[0 PYXA€ThCA MPOTHU HAMpPsIMKY oOepTaHHs. Tomy
OCHOBOIO MPUIUTUBHUX SIBUII € MEPIOANYHI KOJIMBAHHS PIBHIB BOJH, SIKI HAWOLIbIIIE
NpOsABIAIOTECA Oins Geperis. IX (asu Ha3sUBaIOTh NMPUIUIMBAMU Ta BiIIIMBAMH.
ToMy «mpunIuBM» y 3arajJpHOMY 3HAY€HH1 — 1€ CKOpOYeHa Ha3Ba.

He nuBnsiumnce Ha Te, 110 peaibHi rpadiky NPUIUIMBHUX 3MIH PIBHIB BOJU JYyKe
cKiIamHl (1[0 BIAMOBITA€ CKIAAHOCTI SBHINA), MOXKHA BHAUIMTH JESAKI OCHOBHI
XapaKTepUCTUKH, $AKI BUKOPUCTOBYIOTh MpPHU OMNKHCI Ta aHami3l NPUILIUBIB.
HaiiBuiuii piBeHb 3a nepioj po3BUTKY SIBHILA Ha3UBalOTh NMOoBHOIO Bozoiwo (I1B),
HalHIWKYUM — Manor Boaow (MB). Skmro 3a 100y cnoctepiratotbes mo asi [1B
ta MB TO nogaTkoBo po3pi3HAOTH BUCOKY Ta HU3bKY (BIIB, HIIB, BMB, HMB).
[X BHCOTH MO3HAYAIOTH BiJMOBIIHUMH iHICKCAMU (hBHB 1T. 1.).

Benunuuna npumiuBy OyBae BeJlMKa Ta Maja:

B= hBHB o hHMB Ta b= hHl'IB o hBMB'

AMIUTITY1a 11€ BIAXUJIEHHS MOBHOI Ta MaJioi BOAM BiJl CEPEAHBOTO MPUIIUBHOTO
piust (Z).

Mowmentn vacy, koiu HactatoTs [1B Ta MB mo3Ha4yawoTh t, Ta t, ..

TpuBayIiCTh 3pOCTaHHs P1BHIB L=t —t a majiHHA (MOHM>KESHHS) t, =t

MB’ MB

— tHB.

Ilepion MpUILIMBY — 9ac MK CYCIIHIMH t, ..

Micsunnii npoMiKoK (t,,) — 9ac MK MOMEHTOM BEPXHBOT KyJbMiHallii Micsist
Ha MEpH/liaHi TaHOTO MICII Ta MOMEHTOM HacTaBaHHs HaiOamx4oi [1B.

Cepenne 3Ha4YeHHS t,, HE MeHIIe HDK 32 T[IOJOBUHY MICSIYHOTO MiCSIs

Ha3UBaIOTh CEPEHBOI0 MpuKiIagHoto roguHoro (CIID).

[IpunuinBHI Tedii MOXKYTh OyTH CHIIbHI 32 00y Ta cnadki 3a 100Yy.

SIBumie  OpUIUIMBIB ~ XapakTEpPU3YETbCS ~ MIHJIUBICTIO  (TaKk  3BaHUMH
HepiBHOCTSIMU). Lle BIAXWIEHHS Yacy HacTaBaHHs MOBHUX Ta MaJIUX BOJ, a TaKOX
BEJIMYMH TPUIUIMBY BiJ CepeaHIX 3HA4YeHb I J1aHoi MicueBocTi. HepiBHOCTI
MoB’s13aH1 13 B3aeMopo3ranryBaHHsIM 3emii, Micsusg ta Conug. BuninsioTe Taki
OCHOBHI BHJIM: 1I000BI, MIBMICSYHI, MICAYHI1 (MTapajJakTU4H1) Ta TOBrOTIEPIOANYHI.



XapakTep NPUILTUBHUX SBUIL CYTTEBO 3MIHIOETHCS TAKOXK 1y PI3HUX YACTUHAX
nmoBepxHi 3emyi (IEeKOJW HaBITh Ha BIJICTaHI JAECATKIB KiTomeTpiB). Taka
MIHJIUBICTh TOB’si3aHa 3 0COOMMBOCTAMU penbedy HA, 0OpUCIB OeperoBoi JiHii,
po3MipamMu 1 IITMOMHAMM MPOTOK Ta IHIIUMHU (PakTopamu. Aje, HE AUBISYHUCH Ha
e, NPUILUIMBY BAAETHhCS KIacu(iKyBaTH 3a NEBHUMU OCHOBHMMHU O3Hakamu. Ha
puc. 2.16 nokasani rpadiki 3MiH PiBHIB MOpPS JJIsl pI3HUX TUITIB MPUIUBIB.

OCHOBHUMU TUTIAMU MPUJIUBIB BBAXKAIOTH:

1. ITiBgo0oBI1.

2. J1o6oBi.

3. 3mimaHi.

4. HenpaBuibH1 MiBI0OOBI.

5. AHOoMaubHi.

[lepioa miBg000BUX MPUILIUBIB CKJIAJa€ MOJOBUHY MicS4YHOI 100U — 12 roauH
25 xBwiH. (Micsyna n06a Ouibla 3a 3eMHY TOMy 10 Micsilb MOCTYIIOBO
oOepraeTbcsi HABKOJIO 3eMili B HaIpsIMKY ii JoOoBoro obepranHs). BucoTu Bcix
MOBHUX Ta MaJIUX BOJ 3MIHIOIOTHCS IMJIABHO. AMIUTITYM 3MIHIOIOTHCS Ha MPOTSA31
MiCSIS Y BIAMOBITHOCTI 10 (a3 Micsus (MOJIOKEHHS BIIHOCHO HANpsIMKy Ha
Conne). Ilim yac moBHOro Ta Mojoaoro Micsls aMIUITYad HaWOLIbIINI
(BiAmoBiAHO 10 (a3 Ha3uBawThes ciziriiaumu). Komum Micslb 3HAXOOUThCA Y
nepiiii abo TpeTiit UBepTIAX (KBaApaTypu) — MPUIUIMBU HaliMEeHII1 (KBaapaTypHi).

J1o60B1 pumIuBH MarTh nepion 24 roauHu 50 xBunuH (MicsauHa go6a). Kpusa
3MIH pIBHIB Mae€ mpaBuibHy QopMy (OaM3bKy A0 CHHYyCOinu). AMIUTITYIa
3aJIeKUTh BIJl CXUJICHHS MicAls (MUIOMMHA OOepTaHHs SKOro HaXWJjeHa BIIHOCHO
momuHn exBatopa 3emi mix kyrom 280 30/). 3a micsunmit micsus (mepiox
oOepraHHs HaBKOJO 3emii, 27 110 8 TOIMH) CXUJIEHHS OyBa€ MaKCHMaJlbHUM
MIBHIYHUM, MaKCUMaJIbHUM T1BJICHHUM 1 JBa pa3u HyJIbOBUM (TIEPETUH €KBATOPY).
TakuM 4YuMHOM, MPU MaKCUMaJIbHUX CXHWJICHHSX CIIOCTEPIraloThCS MaKCUMalbHI
aMIUTITYIM TMPUILUIMBIB — TponiuHi npuriusy. [Ipu nepetuni Micsiiem exkBaropa
CIOCTEPIraloThCs MIHIMaIbHI — €KBAaTOplajbH1 IPUILIUBHU.

HenpaBuibHi MiBAOOOBI MPUIUIMBU XapaKTEPU3YIOTHCS PIZHUIICID Y BHUCOTax
MOBHUX Ta MallUX BOJA Ha MpOTA31 MicA4HOT 100u (11000B1 HepiBHOCTI). L1
HEPIBHOCTI HAUOUIBII MPU HAKOLTBIIMX CXUICHHSIX MiCsIsl — TPOIiuHI NPUIUBH,
a HallMeHII1 PU HYJILOBOMY CXMJIEHHI — PIBHOJEHH1 IPUILIUBH.

HenpaBuiabHi 7000BI IPWIMBY B OCHOBHOMY MaloTh TOOOBUM XapakTep, ajie mpu
nepexojal Micsls uepe3 €KBaTOp BUHUKAIOTH MiBAOOOBL. Ilpu 30uIbIIEHHI
CXUJIEHHSI J1000B1 HEPIBHOCTI HIBUIKO 30UIBIIYIOTHCSA: MPUILIUBH 3HOBY CTalOTh
1000BUMHU.

AHOMaNIbHI TPUIUIMBH PO3MOBCIOKEHHI Mano. BoHM ckiagHi 1 4acTto
HenmpaBWwibHI. B OCHOBHOMY IMOB’s3aH1 3 BIUIMBOM MUIKOBOJb, THPJA PIUOK,
PO3MOBCIOJIKEHHSM MPUIUIMBHUX TEYIH.

[losicHeHHsT ~ NPUIUVIMBHUX  SBUII  JalOTh  Teopii  mpuruiuBiB.  DakTu
B3a€MOIIOB’ 13aHOCT1 MPUIUIMBIB Ta pyXiB Micdlst Oyiau MOMIYeH1 1Ie y JaBHUHY.
AJie TUIBKM BIAKPUTTS 3aKOHY BCECBITHBOTO TSKIHHS J1aJ0 MOXKJIMBICTH CTBOPUTH
teopito. Ile 3pobuB 1. Hetoton y 80-x pokax 17 cromitrsa. Po3srisiHemo cxemy
BUHUKHEHHS MPUILTUBOYTBOPIOIOYOI CHIIM B cucteMi 3emiis — Micsib (puc. 2.17)



O6uBa KOCMIYHUX TiJIa 00EPTAIOTHCS BITHOCHO IIEHTPY Mac y HalpsIMKY 3 3aX0y
Ha cxifg. [lpm mpomy 3emust 3aiiicHIOE TakoX J000Be OOEpPTaHHS B LILOMY
HanpsMKy. BHaciinok B3aeMHOT0 MPUTSITaHHS Ta /A1l BIAUEHTPOBUX CHJI HA KOXKHY
yacTKy BoJau CBITOBOrO OKeaHy J1I0Th TaKl CHUJIH:

1. Cuna nputsranas 3emil.

2. BignieHTpoBa cuiia 1000BOro o6epTaHHs 3eMTi.

3. Cuna nputsaranus Micsis.

4. BimiieHTpoBa CHJIa Bl CIUTHHOTO OOEPTaHHS BCIET KOCMIYHOT CUCTEMU.

[lepmi ABI CuAM y KOXHIM TOYIl OKEaHy MOCTIMHI B 4Yaci 1 HE MPUUMAIOThH
y4acTh y CTBOPEHHI NpUIUIMBIB. [[B1 IHIII CHJIM 3MIHHI B 4Yaci 1 CTBOPIOIOTh
npuruiuBy. Po3risinemo cnenudiky ix iii.

Ha mneBHMII MOMEHT 4Yacy BIALIEGHTPOBI CHJIM CHIUIBHOTO OOEPTaHHS CKpI3b
OJIHAKOB1 32 BEIMYMHOIO Ta HanmpsaMKoMm (puc. 2.18 mynkrup). Cuiia npuUTITraHHS
Micsiis pi3Ha mo BeIM4KHI (B 3aJISKHOCTI BIJ] Bi/ICTaH1) Ta Mo HanpsMKYy (puc. 2.18
TOHKi CyminbHi cTpinku). IX BexkTopHa cyma (TOBCTi CTpinKM) ILe i €
MPUIUIMBOYTBOPIOIOYA CHJIa B cHCTeMi. BiamoBigHo 1o ii po3moaury Ta Aii
nedopMyeThcsi TMOBEepXHA okeaHy. lle BigOyBaeTbcs [0 TUX TIp, TOKHU
TOPU30HTANIBHI TPAJIEHTH TUCKY HE BPIBHOBAXKATH MPHUIUIMBOYTBOPIOIOY] CHIIU. Y
TaKOMY TIOJIO)KEHHI PIBHOBarM TOBEpXHA OKeaHy Mae (opMmy cpeprUuHOro
enincoiny oOepraHHs — MNpuiauBHOro. BiamorigHo mo teopii HeloToHa, skio
3HEXTYBaTH B A3KICTIO, €HEPri€l0 BOJAW 1 TEPTSAM BiA JIHA, E€JINCOIN MPUILTUBY
3aBX]IM 30epirae MmoyIoKEHHsI CTATUYHOI PIBHOBAru (TOMy Teopis oTpuMaia Ha3BY
— CTaTUYHOI TeOpli MPUILIUBIB).

3a paxyHOK 1000Boro o0epTaHHs 3eMili MPUIUIMBHUMN €NINCOil HION pyXaeThes
HaBKoJIO ii moBepxHi (puc. 2.19. a). [loBHuit 00epT BinOyBaeThcs 3a 24 roauHU
wioc 50 XBWIMH (4Yac BIAMOBIAHUNA 10 KyTa, Ha SIKHH BCTHra€ 3MICTUTHCS
Micsiup). SIKIo po3riasaaTd 3MIHM PIiBHS BOAM y MEBHIA TOYII OKEaHy, TO 3a
naHui nepio (MicsuHy 100Yy) BiH BCTUTHE MPOWTH ABI MalMX 1 Bl TOBHUX BOIU
(puc. 2.19, 6). YcknanHeHHs] KapTUHU MPUILUIMBIB MOB’s3aH1 3 OUIbLI CKJIAJHOIO
KapTUHOIO PYXIB sIK B cUCTeM1 3eMist — Micsilb, Tak 1y cuctemi 3emist — Micsib
— Comnre. BunukaoTh BIAMIHHOCTI y BUCOTI Ta B Yacl HACTYMAaHHS MOCTIAOBHUX
MOBHUX Ta MAJIMX BOJI, Kl HA3UBAIOTh HEPIBHOCTAMU. J[OCTIIKEHHSI HEPIBHOCTEH €
CKJIJI0BOIO YACTUHOIO TEOPIi.

Cratuyna Teopis NpUIUIMBIB 0Oa3zyBajach Ha II€BHUX CHPOIICHHSIX Ta
BUKOPUCTAaHHI 3aKOHY BCECBITHBOIO TSDKIHHA. Ane  JIMCHI  NPUIUIMBHU
BIIPIBHSIOTHCSA BIJ PE3yJbTaTiB 00UYMCIICHh 3a HEr. HasBHICTh IMX HEMOJIKIB
NpUMycHiia IIYKaTH HOBI MIAXOAW VY JOCHIKEHHSIX MPUIUIMBIB. BaxinBum
kpokom Oyio BeeaenHs 1. Jlamnacom y 70-x pokxax XVIII cTonitrs ysBiaeHb Ipo
npuruivBHi XxBuial. lle mamo mouyaTrok pO3BUTKY JMHAMIYHOI TeOpii MPUILIUBIB.
OCKUTbKM MPUILITMBOYTBOPIOIOY1 CHIIM J1I0Th Ha MacH BOAM MEPIOAMYHO, BOHH
MOBUHHI BUKJIMKATH KOJMBAJIbHI pyxu XBujenoaiOHoro xapakrtepy. Tomi
TNPUILTMBY MOKHA PO3IJISAIATH K HACTINOK PyXy NPUILIMBHUX XBUIIb. X JOBKMHU
CKJIaJal0Th TOJIOBUHY JIOBKMHU Mapasneii. BoHu € He TUIbKY BUMYIICHUMH, aje 1
BUIBHUMH, IO PO3BUBAIOTHCSA 32 IHEPUIEIO 1, BIAMOBITHO, ACSKUMH BIACHUMU
3aKOHOMIPHOCTSIMU. PO3rIisii MX JUHAMIYHUX 3aKOHOMIPHOCTEH 13 BpaxyBaHHIM



peanbHUX (POpPM OKEaHIB Ta MOPIB — II€ NPEIMET JTUHAMIYHOI Teopli MPUILIUBIB.
PeanbHa X KapThHaA BHUABWIACH JOCUTH CKIAJHOI. BOHHM CKIAagaroThCA SK 3
MOCTYMAJBHUX TaK 1 31 CTOSIYUX XBWIb. KpiM TOrO iCHYIOTH TOYKH, /1€ MPUILUIMBHI
KOJMBaHHS pIBHIB BiACYTHI — aM@iapomiuHi Touku. He nuBnsuuch Ha BCi
CKJIQAHOCT1, MPUIIMBOYTBOPIOIOY1 CHJIM 1 BIANOBIAHI 3MIHM PIBHIB Ta Te4ii
3QIMIIAIOTECA TEeploAMYHUMHU. BOHM TpoXOAsSTh MEBHI MEPIOAM 3MIH 3a TMEBHI
npoMiKKM yacy. Llg 3aranbHa BIIacTHBICTH MPUILIMBIB IMOKJIAJeHA B OCHOBY iX
TrapMOHIYHOT'O aHaI3y Ta MOMEePEeAHbOro oOuncieHHs (Mporuo3y). CkiaaaHi 3MiHU
MOTEHIIIaJly MPUILUITMBOYTBOPIOIOYOI CHUJIM Ta PIBHIB BOAM (TeUiil) PO3TIIAIAETHCS SIK
CyMa MEeBHUX FapMOHIYHUX CKJIAJOBUX XBUJIb.

[IpunuuBHI  XBWJI1 CYNPOBOJKYIOTbCA TeuisMH. Lle ropusoHTalbHO —
opOiTalbHI pyXu BOJ, IO MEPIOIUYHO 3MIHIOIOTh HAIIPSMOK 1 MIBUAKICTE. OCHOBHI
€JIEeMEHTH pO3MOAULY 1iX XapaKTepUCTUK Yy 4Yacli BIANOBIAIOTh XapakTepy
npuruiuBiB. [IpUIIMBHI Teuii XapaKTepHi AJis 3BYKEHUX JUITHOK MOpIB, IPOTOK,
3aTOK, TUpA pidyok. OcCoOMMBUM TIABUAOM € OOEpTOBI Teuii, SKi MOCTIHHO
3MIHIOIOTh HANpPSIMOK MEHIIE 3MIHIOIOYM a0COJIOTHI 3HAYEHHS IIBUIKOCTEH.
[IpunuBHI Teuii CHOPUSIOTH NEPEMIIIYBAaHHIO BOJ, MOXYTh HPUBOJUTH 10
CTUCKaHHS Ta PO3PIIKEHHS MOPCHKOTO JIbOTY.

[TpunuBHI XBUIJI1 TAKOXK TPAHCPOPMYIOTHCS y MEBHUX JIOKAIbHUX yMOBax. Tak,
y BIIKPUTOMY OKe€aHl BEJIMYMHU CI3ITHHUX NPUILIMBIB CTaHOBIATH Ounst 0,8 M, a
kBagpatypuux — Ouiga 0,3 M. LI 3HadyeHHs ONM3BKI A0 PO3PaXyHKOBHX 3a
CTaTHUYHOIO Teopiero. AJie MiclieBI OCOOIMBOCTI MPUILIMBIB HE MOSCHIOIOTHCS Hi
CTaTUYHOI0 H1 JuHaMiyHOO Teopietro. KoxkeHn @izuko-reorpadiynuii paiioH
npuOepexHOT 30HU Ma€e CBOI 0COOIMBOCTI (penbed THA, XapakTep OeperoBoi JiHii,
rMOMHU Ta 1H.). BOHM BIUIMBAaIOTH K Ha BEJIMYMHY, TaK 1 Ha NEPIOJUYHICTH
MPUILINBIB.

[Ipu BXonl y BY3bKl 3aTOKM MPUIUIMBHA XBWUJISL PI13KO HapocTae (1o 15 M Tta
Ounblle), a MBUAKICTh NPUILTUBHOI Teuli Moxe gocsrath 5 m/c. Kpim mupuHu
3HAYHO BIUTMBA€ TJIMOMHA 3aTOKH. JlOCHiPKEHO, 110 MPH OJHAKOBIM IIMPHUHI 1
3MeHIIeHHl TubuH y 10 pa3 Bucota XBuil 30UIblIyeThesl BTpUUl. [lpsama xBuis
JEKOJIU «CKIIAAAETHCS» 3 BIAOUTOIO.

[IpunuBU BONOJIIOTH €HEPTi€I0, KA Yy MIBTOPA pa3u MEPEBUIIYE EHEPriio BCiX

piuok. IX BUKOPUCTOBYIOTH OKpEMi IPUITMBHI €IEKTPOCTAHIILII.

2.1.7. Mopcobki Teuii

VY pozaini 1.2. Oynu po3riasHyTi kKiaacudikarlii Teqiil, OCHOBHI CWJIH, 110 Ha HUX
JII0Th, @ TaKOXX MEXaHi3MHU iX BUHHKHEHHA. 3YMMHUMOCH TElep Ha TMEeBHUX iX
OCOOJIMBOCTSAX 1 PO3MOBCIOKEHI.

OCKUTbKM KOXXHE TEpeMIllEeHHsT Mac BOJU BHKJIMKA€ LIy CYKYIHICTb
B3a€MOIIOB’ I3aHUX PYXiB, TO BOHO 3/1MCHIOETHCA HE Y BUIJISlI OKPEMUX MOTOKIB
(Teuiit), a y ¢popmi mupkyssuii (o6epty). Bona icHye 1 B okeani 1 B atMmocgepi B
KBa31CTalllOHAPHUX AHTULMKJIOHIYHUX Ta [UKJIOHIYHUX CHCTEMaXx.

JlocuTb JOBro ysBIAEHHS NpPO 3arajibHy LHUPKYJALiI0 BoJ CBITOBOrO OKeaHy
Oynu oOMexeHi. AJie y 3B’SI3KY 13 PO3BUTKOM PO3PaXyHKOBHUX METOJIIB iX BJAJIOCh
3HAYHO PO3BUHYTH. Bynu oTprMaHi BiJoMOCTI 1 cpOpMOBaHI MOTJISIIN HA XapaKTep



LHUPKYJIALIN y BCii TOBIII OKkeaHy. bynu moOynoBaHi KapTh TUHAMIYHOTO penbedy,
o0 JajJ0 MOJUBICTb CYAMTH Mpo JiHIi TOKy BoA. KpiM TOro crBOpeHi
y3arajibHIOIOYl CXeMH, 10 0a3ylThCS HA BUSBICHI OJHOTHUIIHHX YMOB B PI3HHUX
OKeaHax Ta perioHax. 3a HUMH JeTlie MPOCHiIKYBaTH LHUPKYJISALIAHI CHUCTEMH
(manpuknan auB. puc. 2.20). [loBepxHeBa IUPKYJSALIS OXOIUIIOE BEPXHIA IIap

BOM Haj i30Tepmiunoro mosepxueio +40C. Moro toBmuua ckiagae 6ins 1,5 k.
Tyt Tedii B3aeMoroB’s3aHi 3 BiTpamu arMocdepu (aTMOCHEPHOIO MUPKYJIAIIETO).
Pyx 'y HWXKuYe poO3TallOBaHMX IIapax YacTKOBO TMOB’A3aHUH 3 PyXoM
MPUMOBEPXHEBUX BOJl, @ YAaCTKOBO 3 PIZHUISIMU TEMIEPAaTypu Ta COJOHOCTI
(TepMoOXalliHHAa LUPKYJIALIA). Y NPUIIOBEPXHEBIA HUPKYIALI Oepe ydacTh BTpUUl
OubllIe BOAM HIK y MMOUHHIN. |11 TIMOMHHUX BOJ OCHOBHY POJIb IPAa€ PI3HUIIS
IYCTUHU MDK MOJIAPHUMH Ta €KBaTOpPi1aJlbHUMH OOJacTsAMU. PO3pi3HAIOTH MPOCTO
MIMOMHHY Ta MPUIOHHY HUPKYJALii. B ocTanH1i nepeBakae po3TiKaHHS HAWOUIBII
HIUIBHUX aHTAPKTUYHUX MPUIOHHUX BOA (puc. 2.21).

JlilicHa kapThHa Tedil B OKeaHax 1 MOpSAX JOCUTh ckiaaHa. IlikaBoro €
eKBaTopiajbHa MiANOBEpXHEBa MpoTutedid. Lle By3pKkHMIl TOTIK — CTPyMiHb,
HampaBJIeHW Ha CXiJ B IUIONMHI ekBaTtopa (mupuHoto 10 400-500 kM) Ha
ropuzoHTax Big 20-30 qo 150-250 M 31 cTpukKHEM HMIBUAKOCTEH HAa TOPU3OHTI OIS
75 M (cepenuna Tepmokiauny). llIBuakocti ix cknagaoTh Big 60 cm/c (IHaiichkuit
okeaHn) 10 150 cm/c (Tuxuit okean).

[HTeHCHBHI CTpyMeHEBI Teuii, 3 MBUAKOCTIMU 0 2-2,5 M/C ICHYIOTb Y 3aX1JHUX
OKpaiHax okeaHiB. BoHM cmoyaTKy MpUTHUCHYTI A0 OeperiB, a MOTIM (Ha MEBHIM
JUISHII) BIAXOJIATh B CTOPOHY OKE€aHy 1 MOXYTh MeaHapyBaTu. Meannpu
MOCTYIIOBO PO3BUBAIOTHCS 1 BIIOKPEMIIOIOTHCS BiJl OCHOBHOI Tedii, YTBOPIOIOYHU
KUIBIIEB1 Tedli, 1[0 Ha3WBalOTh pHUHramMu. HaWOLIBII TOTYXHOIO 3axXiTHOIO
npukopaoHHOI0 Teuviero € ['ombderpiM. Ha ropuzonti 200 M #oro mBHIKICTH
nagae g0  1,25-1,5 wM/c, a Ha TopmsoHtri 500 ™M @ — 70
0,7-1 m/c. Ha ropuzonTi 800-1200 M Moke criocTepiraTucs 3MiHa HaMpsIMKY Tedil
Ha TpOTHIEXHY. lle mporTurtewis, SKy HA3HBAIOTh «aHTUroJbMCTpiM». Horo
IIBUJIKICTh B OCHOBHOMY ckiaaatoth 0,15-0,25 m/c.

KpiM Teuili B okeaHi ICHYIOTh PI3HOMaHITHI BUXOp1 (3 BEpPTUKaJIbHOIO, a0o0
HAXWJIEHOIO Biccto o0epTanHs). KpiM pUHTIB BUAUISAIOTH TOIONE€HHI Ta CHHONITUYHI
Buxopi. IX momepeuni po3mipu — COTHi KioMmeTpiB. IX eHepris mnepesumrye
€HEprio cepenHix (moctiiHux) Teuid. CunpHux — y 2-4 pasu, a crnabkux (y
BIIKpUTUX YacTHHAaX okeaHy) y 15-30 pa3ziB. TakuM 4yMHOM BOHU HaA3BHYAWHO
Ba)KJIUBI JUIs [IPOIIECIB B OKeaHi. X 3aranpHa Teopis Ie PO3BUBAETHCA.

KpiMm nuHaMIYHMX XapakTepUCTHK Tedii Ta BHUXOPl XapaKTEepU3YHOThCS
OCOOJIMBOCTAMM TEMIEPATyp Ta COJIOHOCTI Boau. Tak B TMOMIPpHUX Ta
CyOTpOMIYHUX MIUPOTAaX OUIS CXIJHUX YACTUH MATEPHUKIB IMEPEBAKAIOTh TEILIl
Teuii, sIKi TOTIM BIAXWISIIOTHCS Ha CX1J OK€aHIB 1 HECYTh TEIJIi BOJU JI0 MIBHIYHHUX
MOMIPHHMX Ta CYONOJIAPHUX 3aXiTHUX OKpaiH 1HIIMX MaTepukiB. HazycTpiu im Oiist
CXITHUX OKpaiH pyXaroThCs XOJNOAHI Teuli. BoHM Takoxk mepeBaxaroTb O
3axiJHUX OeperiB y MOMIpHUX Ta TPOMIYHHUX MKpoTax. Taki TepMiuHi OCOOIUBOCTI
Te4ill BIAMOBIAIOTh 3aKOHOMIPHOCTSIM 3arajibHOi LMPKYJSALIl BOA 1 HIMPOTHOT
30HAJIBHOCTI.



2.1.8. PiBeHb OKeaHiB i MOpiB

PiBHeM Ha3uBaeTbCAd NEPEBUIICHHS (BUCOTA) BOJHOI MOBEPXHI Haa JESKOIO
(YMOBHOI0) TUIOLIMHOIO MOPIBHSAHHS. 3arajbHOIO MOBEPXHEIO0 MOPIBHAHHS MoOrja
Ou OyTH MOBEpXHs reoiga. 3 HEW IOBUMHHA CHIBMNAJAaTH HE 30ypeHa, BUIbHA
MOBEPXHsI OKeaHy. Alle Mia Mi€l0 pi3HOMAaHITHUX (HaKTOpIB pIBHEBA IMOBEPXHS
OKeaHy MOCTIHHO 3MiHIOETbCA. [is QakTopiB MPOSIBISETHCS CHUIBHO ab0 OLIBII
BITOKPEMJIEHO 1 3a PI3HI MPOMDKKU 4acy. PoO3pi3HAIOTH KOPOTKOYACHI, CE30HHI Ta
JIOBTOTPUBAITI KOJIMBAHHS (3MIHH) PIBHSI OKEaHYy.

KopTkouacHi MOXyTh OyTH MEPIOJUYHUMH, L0 MOB’SA3aHI 3 NPUILIMBAMU Ta
cedmamMu, a MOXyTh Oytu  HenepioguyHuMH. OcCTaHHI  Ha3MBaIOTh
aHeMOOapUYHUMU (BIUIMB BITPY Ta THUCKY) 1 OCHOBHHMM iX MpPOSIBOM € 3TOHHO-
HAroHHI npoiecu. ¥ MUIKOBOJHUX 3aTOKaX HArOHU MOXKYTh MIAHIMATH PIBEHb Ha
3-4 M, 1m0 € HeOe3MEeYHUM JIJIsl HACEJIEHUX MYHKTIB Ta 1HXEHEPHUX CHOpynA. Yci
BUJM TaKUX KOJMBAaHb PIBHIB IOB’A3aHI1 JIUIIE 3 MEPEMIIICHHSIM Mac BOJH, aje
CepeiHIl PIBEeHb MOPS IIPU LILOMY HE 3MIHIOETHCSI.

JIJisi BUBUEHHSI CE30HHHUX KOJIMBaHb HEOOXIHO BUKIIIOUUTH 3 PO3TJISAY BIUIUB
KopoTkouyacHux. Lle gocaraerscs ocepeTHEHHSIM 3Ha4Y€Hb PIBHIB BOAU MO MICALIAX.
Ce3onni konuBaHHA MawTh ammuntyay 20-30 cm. Ha mnigBuieHHs piBHIB
BIUTMBAIOTh HU3BKUUA arMocepHuUid THCK, clnabOKi BITpHU, 3HAYHA KUIBKICTh
aTMOC(epHHX OMajaiB, NPUTIK PIYKOBUX BOJ, IMIJIBUILEHA TEeMIlepaTypa BO/,
MOHIKEHHSI COJIOHOCTI. B 3ayeHOCT1 Bl MPUPOJHUX YMOB CHUIbHA i LHX
(bakTopiB MO-pI3HOMY MPOSIBISETHCS B PI3HI MOPU POKY. SIKIIO BiJ CepelHIX
MICSYHUX PIBHIB NEPEUTH [0 CepeaHIX pIYHUX, TO MOXKHA JOCIHIJKYBaTH
GaraTopiuHi KOJMBaHHA PiBHIB BOAU. IX po3Max, fK i y ce30HHHX, cknagae 20-30
cM. IX mpuuMHU Ie He 3’sCOBaHi, aje BBAXKAIOTh, IO BOHM IOB’SI3aHi 3 3araIbHAMU
TpOIIeCaMU B CUCTEMI OKeaH — atMocdepa.

IcHyIOTh Tako 3MIHM PIBHIB, 1110 B1I0YBaIOThHCS 3@ I€OJIOTTUHI TPOMIKKH Yacy.
IX BUBYAIOTH 32 IOIIOMOTOI0 MajgeoreorpapigHuX Ta NaaeoripoNoriyHuX JaHUX Ta
MeTOoJIiB. IX MOMiNAIOTh Ha IiApoKpaTHUHi (eBcTaTHUHI) Ta Teokpatnusi. Ilepmri 3
HUX TOB’s3aH1 31 3MIHAMU Macu BOJM B OKE€aHi, APYri — 3 pyXaMu Ta 3MIHaAMU
3eMHOI KOpH (TEKTOHIYHUMU Tpoliecamu). s eBCTaTUUHUX KOJMBAaHb BAXKIUBY
poib Tpae (aKTOp PO3BUTKY MATEPUKOBUX JbOJIOBUKIB, OCKLIBKA BOHHU
aKyMyJIIOI0Th B €001 3Ha4H1 Macu BoJU. ['€okpaTWyHi KOJIMBAaHHA MOXYTb OyTH
MOB’si3aHi 31 3MiHaMU (opM Ta po3MipiB KOTJIOBUH OKeaHiB. CiiJ BIAMITUTH, 110
e OyayTh BIIHOCHI 3MIHM pIBHIB, IOB’si3aHI 13 OCOOJUBOCTAMH B3aEMHOTO
po3TallyBaHHs BOAHOI Ta TBepaoi 000joHKM 3emii. Lli oOcTtaBUHM CTBOPIOIOTH
BEJIMKI TPYIHOIIl Y BU3HAYEHH1 aOCOJTIOTHOIO MOJIOKEHHS PiBHSA (TaK — 3BaHOTO
«HYJS BUCOT»). 3araJbHUil NMPUHLKIN BU3HAYEHHS DPIBHIB — BUIIIK BIJ CTalol
MOBEPXHI. AJie, SIKIIO BCl MOBEPXHI PyXalOThbCA Ta 3aBJAHHS YCKIAIHIOEThCS. B
TEMNepilIHii yac 3 0IHOro OOKY JeTallbHO BUBYAIOTh 3aKOHOMIPHOCTI 3MiH PIBHIB,
a 3 JpPYroro — 3aCTOCOBYIOTb HOBITHI METOAM Ta TexHoJorii. B mimomy
(hopMYIOTHCSI HOB1 MPUHITUIIYA 1 HOBA CUCTEMa JIOCIIKEHb PIBHIB BOJHM B OKeaHaX
Ta MOPSIX.

2.1.9. ’KurTta B okeani



XKutts po3moBclopKeHe Yy BCIX YacTHHAX oOkeaHy. Jluiie pocinuHu, sKi
noTpeOyIOTh CBITIA, PO3MOBCIOMXKEHI TUIBKM Yy MPUIOBEPXHEBUX Bojax. Mix
OpraHi3MaMH Ta CEpPEOBHUIIEM XKHUTTSA ICHY€ TICHUM TBOOIYHUNA B3a€MO3B’SI30K.
Oprani3zmMu BIUTMBAIOTh Ha BaXJIMBI, TJI00aIbH1 OioreoximMiuHi mporecu. JKuTTs Ha
3emii 3apoauioch B okeaHi. Bimomo, mo 75% kiaciB Ta MiAKJIaciB >KMBUX
OpraHi3MiB BUHUKIM Yy BOjAl. TBapMHHUX OpraHi3amiB Ha 3emii HamiuyeTbcs 11
tuniB. BoHu BKIOuYaoTh 65 KiaciB 1 JMiie 8 3 HUX KUBYTh BHUKIIOYHO Ha
cyxonomi. 3 33 knaciB pociuH (17 TumiB) 5 KaciB )KUBYTh BUKJIIOYHO B OKeaHi 1
10 — y MopcbKkux Ta npicHUX Bojoiimax. OCHOBHI THUIHM POCIMH B OKE€aHi — 1€
BOJIOPOCTI (3eseH1, Oypi, YepBOHI, CHHbO — 3€JIeH], PI3HOKT'YTHUKOBI, 1aTOMOBI).
OcHOBHA POJIb HAJEXKUTh OJHOKIITUHHUM. Y MOPCHKINA BOA1 iX HAJIIUYEThCS OIS
200 Ttucsy BuaiB. Okpemi BOJOPOCTI (HEPEOIUCTYCH, JIECOHIT) MOXYTh JIOCATATH
nogxuau 100-200 m. bypi BomopocTi mepeBakaroTh y MOMIPHUX 1 XOJOJHUX
BOJIaX, a y TEIJIUX OUIbII MOMHMpEeHi capracymu (oco6iuBo y CapracoBoMy Mopi).
Cepen HaWNOLIMPEHIIMX TBAPUHHUX OPraHi3MiB OCHOBHMMH € KOPEHEHIDKKH,
dbopaminidepu, pagionsapii. biiplia yacTuHa JHA OKeaHy BKPUTAa OPraHOT€HHUMHU
HaMyJlaMH, IO CKJIajgaloTbess 3 ix pemTok. OpraHismMu CBITOBOIO OKE€aHy
MNOJAUISAIOTh Ha TPU OCHOBHI TPYINH: IUJIAHKTOH, HEKTOH Ta OeHrtoc. [lmaHkTOH
MACUBHO TepeHOCUuThecss Bojoio (rp. plankton — Onyxkatounit). e HaiiapiOHimni
TBapUHHI Ta POCIUHHI opraHi3Mu. HekToH — pubM Ta MOPCHKI TBApWUHHU, IO
CaMOCTIMHO TMEepeMINIyIOThCS Ha BEJIMKI BiICTaH1 1 XUBYTh y TOBHII Boau (Tp.
nektos — Toi, mo mnasae). beHToc — Oopraxizmu, 10 KUBYTh HA MOPCHKOMY JHI
(rp. benthos — rnubuna).

ExocuctemMun okeaHy 3HAYHO BIIPI3HSIOTHCS BiA Cyxo[0iy. BoHM BuBYeHI Iiie
HEJO0CTaTHbO.  Bigomo, 10  OJHOKIITUHHI ~ BOAOpPOCTI  ((PITOIIIAHKTOH)
XapaKTepU3yIOThCS HAI3BUYAHO BHUCOKOIO MPOIYKTUBHICTIO. 3aBASKU 3HAYHIN
PYXOMOCT1 BOJl TOCTIHHO OHOBIIIOIOTHCS 3amacy IMOXUBHUX peyoBUH. Tomy
BOZIOPOCTI MalOTh MOKJIMBICTh IIBUAKO PO3MHOXKYBAaTUCh. (DITOMIAHKTOH MOXKE
BIITBOPIOBATUCH JeKlIbka coT pa3 Ha pik. B. CremaHoB oOpa3Ho mwuiie:
«TeopeTuHO 3a OJHY HiY 300TUIAHKTOH MOXE 3’iCTH MOJOBUHY (PITOIIAHKTOHY.
YactuHa, MmO 3aMUIIMIKMCS 3a HACTYNHUNA JIEHb MOXE BIIHOBUTH 3arajibHy
KUIBKICTh Oprai3miB». OJHOKIITHHHI BOJOPOCTI BIIPI3HSIOTHCA YK€ BEJIHMKOIO
MOXKMUBHICTIO. BOHM BMINIYIOTh BEIMKY KUIbKICTh OuIkiB. Bce 1e mo3Bolisie
OJIMHULII MacHu (ITOIUIAHKTOHY TOJyBaTW 15 OAMHMIIL Macu TBApUHHOTO, IO
XapuyeTbest HUM. SIkio Tenep mepeiTu Bix 6ioMacu 10 MPOAYKIIl, TO BOHA IS
300IUIaHKTOHY Bke Yy 10 pa3 nmoctynaeTbesi HITOMIAHKTOHY. A MPOAYKIIISI HEKTOHY
meHma Bifg Hei y 300 pa3. Ase HalOUIBIIO MPOAYKTHUBHICTIO BIAPI3HAIOTHCS
6akTepii. Ix npoayxkuis nepesuirye Giomacy y 100 pas.

TakuM 4yMHOM, >KMBHUM CBIT OKeaHy L€ JyK€ JUHAMIYHA 1 Ba)JIMBa CKJIaJ0Ba
6iocepu 3emii. B ocTanHi gecaTupivyus B riIMOMHAX OKeaHy BIIKPUTI OCOOJIMBI
€KOCUCTEMH, fAKI 0a3yloThCsl Ha MEPBUHHIN MPONYKLIi HE (QOTOCHHTE3YIOUUX
Oprati3MiB, a 1HIIMX (O6aKTepiil, 0 MepepoOIsIOTh CipUaHi CIOIYKH, a00 METaH).
Exocuctemn B pUPTOBUX [OJIMHAX CEPEIMHHOOKEAHIYHUX XpeOTIB MOXKYTh

iCHYBATH IIPH JOCUTH BHCOKHX Temmeparypax Box (o 800C).



2.1.10. Mopsa Ykpainu

VYkpaina mae Buxig 1o YopHoro ta A3oBcbkoro MopiB. Lle TuUMoBI BHYTpilIHi
(cepen3eMHi) MOpH.
YopHe Mope XapaKTepu3yeTbes MPUOIU3HO TAKUM BOJIHUM OallaHCOM:

1. BumapoByBauus ~— -15,6 - 103 m3/c.
2. Atmocdepui onagn — +7,6 - 103 m3/c.
3. PiukoBuii CTIK — +12,6 - 103 M3/c.
4. Bbamanc +4,6 -103 m3/c.

Ile BaBiui OuTbllle HDK cepedHsi OaratopiuHa Butparta [{Hinpa. O4eBUIHO, IO
HAJUIMILIOK NOBUHEH BUTIKaTH y CepenzeMHe mope, 1 YopHe MOpe MOBUHHO OyTH
BEJIMKUM TPICHOBOJHUM 03epoM. Ajie me Mapcuibi (quB. 1.1.2), axuii npoBOAUB
BUMIipIoBaHHs Teuih y bochopi y 17 cTOMITTI, BCTAHOBUB, TO MOPSIA 13 CTOKOM
MOBEpXHEBUX BOA 3 YOpHOro Mops iCHye TJIMOMHHA Tedis Yy NPOTUICKHOMY
HampsiMKy. TakumM YHHOM, HaBIThb TYT ICHY€ pO3IIAPyBaHHS PI3HUX THIIIB
MOPCBHKHUX BOJI, SIKE JOCUTh CUJIBHO 1 crienu(iuHo nposBiseTbes y HopHomy Mopi
(puc. 2.22). Tyt ¢dopmyeTbcs coyIoOHOCTHa cTpaTtudikaiis. B Mexax mapy
CE30HHOTO MEPEMINTyBaHHS COJOHICTh He mepesuinye 18,2% a mmwkue (300 m)
HMIBUAKO HapocTtae jo 21,7% i motim mo 22,3% . Bik BoA (YMOBHHI Tepio
0oOMiHY) B MIIMOMHHMX IIapax Mops omuiHioeTbes y 2000 pokiB. Y 6iojoriyHOMy
BITHOIIEHHI MOpE XapaKTEePU3YEThCS JOCUTh BEIMKOIO MPOIYKTHUBHICTIO, IO
norpedye 3HAYHUX PECypciB  PO3UMHEHOro  KHCHIO. Take mMoeaHaHHS
XapaKTepUCTUK MPU3BOAUTH O TOTO, IO KUCEHb MOBHICTIO BUKOPUCTOBYETHCS Y
BepXHbOMY Mapi. TakuM 4YMHOM HIKYMU map — aHaepoOHuil. TyT BimcyTHI
PO3BUHYTI 010JIOT14HI MOMYJIALIL, a ICHYIOTh TUIbKHU CYJb(paTopeyKyIoUl OakTepii.
Ieti map BMimye 3HAYHY KUTBKICTh CIPKOBOAHIO (CIPKOBOIHEBE «3aparK€HHsI»).
AJie TOBHOTO MOSCHEHHSI HOr0 MOXO/KEHHs TIOKH I1ie He Mae. Bigomo, 1o icHye
CTaJIMNA KI0000Ir 3’€IHaHb CIPKH, SIKHI OXOIUIIOE TPAKTUYHO BCIO TOBILY YOpHOTO
Mmopsi. IIporiec 0OMiHY peUOBUH TaKOX 111€ BUBYAIOTHCS.

3a OKEaHOJIOTTYHMMH JOCHIDKEHHSIMHU TOBEpXHEBlI mapu YopHoro mops
PO3MOBCIOJIKEH1 B LIEHTPAIbHINA YacTUH1 10 Topu3oHTIB 60-70 M, a 61114 OeperiB A0

100-150 m. Temmeparypu moBepxHi Biitky mocsraots 24-260C, a B3umky
omyckarothes 10 mwioc 5-69C. Ha HumkHil Mexi 1IbOro L1apy TeMIepaTypy Maiixke

HE 3MIHIOIOTECSI 1 CTaHOBJIIATH 7,5-80C. Ce30HHHUI X1 COJIOHOCTI OXOILIIOE
3HaueHHs 17,5-18,6 %o .

Huskue posTaloBaHa TuOMHHA BojHa Maca (1o 1-1,5 km). Ii conownicts 18,1-
22,2%  a temmeparypu 8,9-9,2°C.

Ha puc. 2.23 mnokasaHa reHepaiizoBaHa cxema Teuwiii y YopHomy Mopi. Ix
IIBUJIKOCT1 B cepeanboMy ckianarTs 0,1-0,2 m/c, ane MoxyTth nocaratu 0,5 m/c.
Y TOHKOMY MPUAOHHOMY IIapi TaKOX ICHYe CHUCTEMa TEYid, IO HECYTh BaXKKi
cosioHi Boau Biag bocdopy B akBaTtopito Mops. [loTyxkHicTh Takoro mapy 3-5 m.
TakuM YMHOM, TOPH30HTAIBHI ITUPKYJIAIIT OXOILIIOIOTH BCE MOPE Bijl IIOBEPXHI 10
nHa. BepTukanpHuii ke 0OMIH BUPa)KEHUH BIIHOCHO CIa0KO.



CoepiiHuMHu (GPOHTANBHUMH 30HaMU Yy YOpHOMY MOpi BUCTYMNarOTh 00J1acTi
JOTUKY pPIYKOBUX Ta MOpChKMX Boj. Haiikpaile BOHM BHpa)k€H1 y MIBHIYHO-
3axigHIA 4YactuHi Mops Ta Ouis KaBkaspkux OeperiB. XBWII y BUIKPUTOMY
MPOCTOP1 MOPS B CEPETHBOMY MAIOTh BUCOTH A0 1-3 M. AJle MakCUMaJIbH1 BUCOTH
Opy CWIBHUX IITOpMax MOXyTh mnepeBuiryBatd 10 M. [liBnennuii 3axig Ta
MIBJACHHUHN CX17] — caMi CIIOKIMH1 pailOHH.

B Mopi mnposBISIOTBCS CE30HHI KOJIMBAHHS pIBHSA BOAW. Bwumii piBHI
CIOCTEpIraloThCsi y TpaBHI — JIMIHI, @ TMOHMXXEHI y JKOBTHI — JIHMCTOMAIIL
Awmrunityna 3miH ckiagae 30-40 cm. OcHOBHUI (akTOp 3MiH — MPUTIK PIYKOBUX
Box. HaitGimbimmii mputik mae p. JyHait — 6ims 201 kM3/pik (B cepeaHpoMy 3a
GaraTopiunmii mepion). Piukn YkpaiHu mpuHOCAT mpuOIH3HO 74 KM3/pik, piukn
KaBkazy — 43 km3/pik, Typuii — 26 km3/pik, bonrapii ta Pymynii (6e3 JlyHaio)
— 3 kM3/pik. 3HAYHUMHU TIEPiOAMYHMMH KOIMBAHHAMM DIiBHS MOpSI € 3TOHH Ta
HaroHd. HalOiunpii BOHM y KOBTHI — JIIOTOMY Yy 3axiIHOMy Ta IMIBHIYHO-
3axigHOMYy paiioHax mops (rmoHag 30 cm). Takox MOMITHO BuUpaxeHl y HopHoMy
MOP1 CEeHIIII. Ix Mepioau A0CIraroTh 1-2 rogunu, a ammiityau 40-50 cum.

[loBepxHs MOpsi B OCHOBHOMY BUIbHa BiJ JbOAYy. AJle B OKpPeMi POKH y
MIBHIYHO-3aX1HIA YaCTHHI BCTAaHOBIIOETHCS JHOJOBUN TOKpUB. B 0cobmauBO
CYBOpl 3WMH JIiJI TMO3J0BX 3axXiIHOro Oepera MOXe PpO3MOBCIOJKYBATUCH [0
Bocdopa.

[lepion nbOAOBUX SABUI TpUBA€E BiJ TPYAHS OO KIHUSA JIIOTOTO — IOYATKYy
oepe3ns. Cepenns TopmuHa Kpuru 14-15 cMm, ane nexonu 0111 Onecu BoHAa MOXKeE
nocsratd 55 cM. B 3a1€XHOCTI Bl MOTOAM HA MPOTA31 3MMU MOXYTh BiIOYyBaTHCh
NepioInyH1 BCKPUTTS JTOJIOBOTO MTOKPUBY.

A30BCcbke MoOpe — HaiimMeHme y CcBiTl. OcCOOJIMBO BUILISAETHCS HOTO
MUTKOBOJIHICTh. CepeliHl ruOuHU ciIraroTh 7-8 M, a HauOuiemi 10 14 M. Bono
rIMOOKO Bpi3aHe B CYXOAUI, Y TEPUTOPIi 3 KOHTUHEHTaIbHUM KiiMaToM. [Ipurik
MPICHUX BOJI Y MOpE MPAKTHUYHO MOBHICTIO BU3HAYA€ThCs piukamu JloH Ta KyOaHs.
3a mepiof 3 ABAALSITHX 1O ceMuaecati poku XX CTONITTSA MOro cepeHs BeJIMunHa

cknamana 36,7 KM3/piI<. OcHOBHHMII 0OMIH BOJaMM 3JIHCHIOETBCA Uepes
Kepuencbky mpoToky 3 YopHuMm MopeMm. Binrik ckmamae moman 49 km3/pik, a
nputik mmme 6inst 34 km3/pik. PesynpTyrounii crik ckmagae 15,5 km3/pik. Ile 1,5
kM3/pik Bigrikae B 03. CHBalL, I¢ BHIAPOBYEThCS. TAKMM UMHOM, BITACHE
BHIIAPOBYBAHHSI CKITAIA€e OU1st 20 KMS/pIK.

Baumky cepeni Temmeparypu Boau 6iam3bki 1o 00C. BIiTKy BOHH H0CATaiOTH
+24 — +250C. MakcumanbHi 3HAYEHHS y BIIKPUTHX aKBATOPISX CKIanaroTh +28
— +28,50C, a 6ins oeperiB +32 — +32,50C.

CepenHst COJOHICTh BOJ A30BCHKOTO Mops 3a nepion 1923-1951 pp. ctanoBuia
10,9, 3a nmepion 1952-1951 pp. — 11,8, a no 1976 poky 3pocna no 13,8. Lle
MOB’5I3aHO 3 AHTPONOTE€HHUM CKOPOUYEHHSIM CTOKY TOJIOBHHUX PIYOK, a TaKOX
JOBrOTPUBAIMM HEBEJIMKUM OCYHIEHHSM KiiMary B ix Oaceitmax. Lli 3miHu

OpUBENIM 10 30UIBIIEHHS MPUTOKY OUIBII COJNOHUX YOPHOMOPCHKUX BO/I.
OcosioHEeHHSI MOpsSl BIUIMBA€ Ha TUIPOJIOTIYHI, TiIAPOXIMIYHI, TiIpOOI0NOTrIYHI



mpouecd. 30KpeMa, 30UIBIIMIMCH BIAMIHHOCTI TYCTMHU MPUJIOHHUX Ta
NpPUNOBEpXHEBUX MIapiB. Po3mapyBaHHsS mMoyano BIUIMBAaTH Ha MPOLECH
nepeMilllyBaHHs 1 TeMIepaTypHoi cTpaTUdiKallii.

['opuzoHTaNbHI pyXH y BClil TOBII A30BCHKOIO MOpPSl 3yMOBJIEHI B OCHOBHOMY
BITPOM 1, B MEHIII Mipi, BIUIMBOM MPUTOKY PIYKOBUX BOA. ['eHepasnizoBaHO
nepeBaXkae HUPKYJIALIS MPOTH TOAUHHUKOBOI CTPUIKH 1 BIITIK BiJ CX1THUX O€periB
(muB. puc. 2.24). 3HayHl XBWJIl YTBOPIOIOTHCA B A30BCHKOMY MOpi JHILIE B
XOJIOAHY MOPY POKY (70 2-3 M BUCOTOIO), KOJIU IMYTh MIBHIYHO-CX1TH1 BITPH.

B A3zoBchkoMy MOpi 100pe BHpaKeH1 NMEpioANYHI 3TOHHO-HATOHH1 KOJIMBaHHS
piBHIB. BoHM MOXyTh MaTu amIuniTyny 2-3 M 1 HOpOSBISIOTBCA HAaBITh Y
Kepuencskiit mporoui (1o 1 m). Makcumym OyB 3apeectposaHuii y M. Taranpor, y
1960 poui (5,8 M). Jlo6pe BUpakeHi TaKOXk OJHOBY3JIOBI ceifli. IX By3noBa miHis
MPOXOJIUTH 3 MIBHIYHOTO 3aX0/ly Ha MiBAEHHUM cxia. B A30BCbkOMy MOpi HIOPIYHO
YTBOPIOETHCS JILOJOBUM TOKPUB. AJie 3HA4YHAa MIHJIMBICTh TOTOAM B3UMKY
MPU3BOJIUTH 10 KpaiHbO1 Moro HecTidkocTi. B cepeanpomy min 3aitmae po 30%
ol Mops. HalOinbmmii po3BUTOK CHOCTEPIraeTbcss B JIOTOMY. TOBIIMHA
nocsirae 20-60 cm, a B cyBopi 3umu 10 80-90 cm.

I'im poaorias J b 01 0B HKIB

B tponocdepi 3emni 3aBxau icHye 00JacTh BiJI’€MHUX TEMIEPaTyp MOBITPS.
Bona TopkaeThCsl MEBHUX YAaCTUH 3eMHOI MOBEpXHI. TyT pO3MOBCIO/I)KEHA BOJA Y
tBepaoMy ctaHi. Cdepy xomoay, Mopo3y HasuBaroTh Kpiochepor. Jlo Hei
BIJTHOCSITh C€30HHUM Ta OaraTOpIYHUI CHIrOBUN MOKPHUB, CE30HHY Ta OaraTopiuHy
(«BluHY») Mep3noTy, (JIiI B IPyHTaxX Ta MOPOJAAX), JbOJAOBHKH, YTBOPEHHS 3
KpUCTAIIYHOI BoJu B atMocdepi 1 T. . HuxHs Mexa kpiochep B eKBaTOpiaJIbHUX
Ta TPOMIYHMX MIMPOTAX 3HAXOJUTHCA Ha BHUCOTI 6-6,5 KM, a y NPUNOISIPHUX
palioHax YXOAUTh pa3oM 3 Mep3ioTo Ha riauouHu g0 0,5-1 kM. Mexy Ha
MOBEpXHi 3eMIIi MOXKHA XapaKTEPU3yBaTH PO3MOBCIOKCHHSM CE30HHUX CHIrB —
CE30HHOIO CHIroBOIO IiHi€r0. Ii cepeqHe GaraTopiuHe IONOXKEHHS HA3MBAIOTH
KJIIMAaTUYHOIO CHITOBOIO JIIHI€I0. 3a HEIO CKIAJAalOThCs CHPUSTINBI YMOBH IS
HAaKOMHWYEHHSI CHIT1B — JOJaTHIM cHiroBuil Oananc. Yactuny tpomocdepu, 110
3HaXOJUTHCS BHIINE KJIIMATUYHOI CHITOBO1 JIHIT Ha3WBaIOTh XioHOC(heporo (Tp.
chion — cHir). Ha ii monoxeHHs BIUTMBaIOTh reorpadiyHa mupora, KiIiMaTHYHI
XapaKTepUCTUKH, OCOOMUBOCTI penbedy. HaliBuie BoHa po3TamioBaHa B ropax
CyXux Tponiguux obsacteit (1o 6500 m), a HatHMWKYe 611 AHTapkTuan — 0 M. B
3aJIEKHOCTI BiJl BIUIMBY BOJIOTOHOCHUX BITPIB Ta €KCHO3MIli BITHOCHO COHSYHOTO
MPOMIHHSI MOJIOKEHHS KJIIMaTUYHOI CHIFOBO1 JIIHIT MOXE PO3PI3HATUCA B MEKax
OJIHO1 TIPChKOi cucTeMH (PI3HULS CKIajae 10 2 KM) 1, HaBiTh, OAHOro XpeOTa
(pi3aMLA 10 500 ™).

JonatHiii OaratopiuHuii CHIroBUid OajaHC — OCHOBHAa YMOBa YTBOPEHHS
JIbOJIOBHUKIB.

2.2.1. Ilpouecu YTBOpPEeHHS JbOJOBHUKIB

CHIroBu# MOKpUB, 110 HAKOMUYYETHCA B Mexkax XioHOcdepH 3a Oarato pokis,
MOCTYIIOBO CTBOPIOE 3HAYHUI JOJATKOBUI THUCK, @ TaKOX 3a3HA€ PIZHOMAHITHUX



MEePEeTBOPEHb, fAKI MOB’sA3aHI 31 CKJIAJAHUM KOMILIEKCOM (DI3UYHUX SBUII Ta
npoueciB (auB. 1.2.6). B nimomy roBopsith npo mpouecu ¢ipHizamii CHIry 1
nepetBopeHHs ¢ipHy B yia. KpiM THCKy BuIE po3TalloBaHMX IIapiB HAa HHUX
BIUIMBAIOTh  MIATAlOBaHHS Ta  3aMep3aHHs, BO3rOHKAa Ta  cyOsimariis,
pekpucTamizaiis BiaacHe y TBepaid ¢daszi. llnsgx neperBopeHHs CHITY B JIiJ
BU3HAYAETHCS KIIMAaTUYHUMU YMOBaMU MicleBOCTI. ToOTO BOHM BHM3HAYAIOTh
nepeBakaHHs THUX, YU IHIIUX (I3UYHUX MPOIECIB YTBOPEHHS JHOAY. YMOBHO
BUJIUIAIOTH IIICTh 30H (ILJISAXIB) JTbOJ0YTBOPECHHS:

1 30oHa — cHIiroBa (pekpucTamizailiiiHa) — KIIMaT HAWUOUIBII XOJIOHUMA,
MpoLleCH TaHEHHS He BiAOyBaroThes. JIi yTBOpIOEThCS M MOTYKHHUM, (JI€KUIbKa
JECSATKIB METPiB), OaraTOpIYHUM IIapoM CHIry. BiH cTBoproe HEOOXImHMMA st
peKpucTanizaiii TUCK;

2 30Ha — CHIXHO-(bipHOBa (pexesliiHO-peKpucTali3aniiia) — Oulblla
YacTHHA CHIT'Y MIEPETBOPIOETHCA B JIIJ] HUISIXOM pEKpUCTaiizallii, ajne B Ty nopy
POKY MOXJIMBE TTOBEPXHEBE IMiITAlOBaAHHS;

3 30Ha — xo00/aHa (ipHOBa (X0JI0JHA 1H(UIBTpaLITHO-pEeKpHUCTaTI3aIliiHA) —
y Temly NOopy pPOKY MpOLECH MiATalOBaHHS JTOCUTh po3BUHYTI. Tami Boau
HQUIBTPYIOTECSA B TOBINY (GipHY 1 3aMep3ar0Th. Ajie MOBHE WOTO MEPETBOPEHHS B
g BiAOyBaeThcs JIMINE Ha TIMOWMHI NUIAXOM PEKpHUCTali3alii JbOJAOBHK
nporpiBaeThes A0 0°C TUIbKM y IPUTIOBEPXHEBUX LIApax;

4 3ona — Temua QipHoBa (Temia 1HGUIBTPALIMHO-pEKpUCTATI3alliiiHa) —
MPOIIECU JIbOJOYTBOPEHHS MOJI0HI 0 TMOMEpPEeaHhO1 30HM, ajie OuIbllla YacTHHA
JTHO0BUKA MOe nporpiBatucs 10 0°C;

5 3oHa — (QipHOBO-MbOMOBa (iHDUIBTpaIliiHa) — 3HAYHE TAHECHHSI.
[HdinbTpaliiiHi BOAM 3alOBHIOIOTH YCI TOPU CHITOBOTO IMOKPUBY 1 MOXKYTh
YTBOPIOBATH CTIK;

6 30Ha — nbojoBa (IHPUIbTPALIHHO-KOHXKENSIIIIHA) — TaluxX BOJ YK€
6araro. ®ipuy TyT HeMae. [1if CE30HHMM CHIrOM OJIpa3y 3ajsAratoTh Iapy Ta JIH3U
TIPOT€HHOTO JIbOJY, II0 YTBOPUBCS Yy XOJIOAHY TOpPY pOKy. Jlig yTBOpPIOETHCS
HUIIXOM THQUIBTpALlli Ta KOHXKEISLII.

VY BOJIOTMX MOPCHKMX YMOBax 3HaA4HY pOJib MOXKE€ I'pATH Jif, 10 YTBOPIOETHCS
3a paxyHOK 1HEIO.

Crnig BIAMITUTH, 110 NP MEPEXO/l BiJ MEepLIoi JO MIOCTOI 30HM 3aKOHOMIPHO
3MEHIIYETHCS MOTYXKHICTh PipHY (PpipHOBHUX TOBII) — Big 50-150 M no Hyns. [Ipu
JOCTaTHIA MOTYKHOCTI (DipH CMOYATKY MEPETBOPIOETHCA B OUTMH i, AKUN Mae
TaKUi KOJIp 3a paxyHOK 3HayHOro BMIcTy mnoBiTps. IloTiM, mpu HacTymHOMY
VIIUIbHEHH1, YTBOPIOETHCA OJAKUTHUN — TieTdepHui jia. B ymMmoBax HU3BKHX
TeMIlepaTyp Takl T[epeTBOpPeHHs B1IOYBalOTbCS JIOCUTh TMOBUIbHO. Tak B
Antapktual nig TuckoMm 100-meTpoBoi TOBIII (PipHY AJIA LBOrO MOTPIOHO OiIbIIE
100 pokiB. Y OuIpII TEIJIMX yMOBAaX, 32 PaxyHOK IIATalOBaHHS, MPOLIECH 11YyTh
HaOararo mBuauIe. Y mnepuriid 30H1 QipH yTBOPIOE TaK-3BaHWW MOJsApHUH Jia. B
IHIIMX 30HaX BiJ MOBEPXHI JbOAY 1 JO HIKHBbOI MEXI1 JIbOJOBUKA TeMIEpaTypa
MOCTYNOBO MiABUIIYeThcs. Ha meBHIM rinOuHI BOHA (pa3oM 3 THUCKOM) JOCSTae
TOYKHU IJIaBieHHS. B 1mux ymoBax i BMIilIye MIKPOOO’€MH pIiIKOi BOAM 1
HA3MBAETHCS TTIOMIPHUM.



ToB1I1 THOAOBUKIB MOXYTh OYTH AOCUTH 3HAUHUMU: BiJ 100 M, y HEBEIMUKHUX
KapoBUX, /10 3-4 KM B JIbOJOBUKOBUX MOKpUBax AHTapktuau ta ['pennanmii. Crin,
TaKOX BIAMITUTH, 110 MPOQLIb HAHOLUTBIIMX JTHOIOBUKOBUX MOKPUBIB HE 3aJI€KUTh
BiJl (hopM penbedy moBepXHi 3eMJIl, a TUIbKHM BiJ KJIIMary. B 1itomy Takoxx MOxHa
BIIMITUTH, L0 JILOAOBUKH — II€ BOJAA, 1110 J0 MEBHOI MIpH Ma€ BiacHy QopMmy i
BIJIMOBIAHI BiacTUBOCTI. Hampukinang — nboA0BHK Teue (pyXaeTbes) TUIBKH MPHU
MEBHIN MOTY>KHOCTI, 32 PaXyHOK BJIAaCHOT Bard.

TakuM 4MHOM, CHIUPaIOYUCh HA OMHMCaHI MPOIECH Ta BJIACTUBOCTI JIbOJOBHKIB,
MM MOXEMO JaTu iX Bu3zHaueHHs. 3a C.B. KanecHukom J1b010BUK — II€ PUPOIHA
Maca QipHY Ta JbOJY, SIKa PO3TalllOBaHA MEPEBAKHO Ha CYXOJ0J, yTBOpHUJIACH
[UISIXOM TPUBAJIOrO HAKOMMUYEHHS Ta MEPETBOPEHHS TBEPAUX aTMOCPEPHHUX OMaaiB
1 XapaKTepU3YETHCS MOCTIMHUM BIACHUM PYXOM.

2.2.2. Pyx JbOI0BHUKIB

[Tig giero cuinM TSHKIHHS TIETYEPHUM 1] MOXKE TEKTH. B OCHOBHOMY pyX HOCHUTH
XapakTep 3MOB3aHHA MPU AKOMY KPUCTAIU JIbOAY MIACTUYHO 1e(DOPMYIOTHCS MiJ
TUCKOM. Llel TUCK CTBOPIOETHCA BHACIHIIOK HAapOIyBaHHA wapy (ipHY Ta JbOAY.
JIbOoJIOBUK TicNiE BUXONY 3 BY3bKOi JOJMHU MOKE PO3TIKATUCSA TaKOX B OOKH,
YTBOPIOIOYH NIEpEAripHe pOo3MIKpeHHs. [HIITMM crmocoOoM pyxy JIbOJOBUKA € IOHHE
koB3aHHs. Lleil mpoiiec Mae BaxJIMBe 3HAUYCHHS [l peIbeOYTBOPEHHS, OCKUIBKU
JHOJIOBUK MPHU LIbOMY €pOoJly€ KOPIHHI OpoAH. IMOBIpHO, IO KOB3aHHS Ma€ MICLe
TUTBKH TaM, Jie¢ MDXK JbOJOM Ta MOPOJOI0 € TOHKA IJIiBKa Bojau. Lle MoxiuBe miis
JHOJIOBUKIB 3 TOMIPDHUM MPUIAOHHUM JboaOM. [Ipu meBHMX yMoOBaxX pyx 3a
paxyHOK JOHHOTO KOB3aHHS CTa€ OCHOBHHUM. AJle JbOJAOBUKM Y HaJ3BUYAIHO
CYBOpPHUX YMOBaX, 3 IMOJSPHUM MNPHUIOHHHUM JIH0JIOM (1 OCOOJIMBO MaJOMOTYXH1),
MIIHO TPHUMOPOXKEH1 JI0 CBOro Joxka. Tperii cmocid pyxy JIbOAOBUKIB —
3KOJIIOBAaHHS M0 IUIOMIMHAX 1 3MIIIEHHS BHU3 3a LHUMH po3puBamMu. Bin
XapaKTepHUM Jid JIbOJOBHUKIB, IIO IIBUAKO PYXalOTbCs, 1 OCOOMMBO IS iX
MPUMOBEPXHEBUX KOPCTKUX MIapiB. TpiliuHU BigoOpaxaroTh KOHILEHTpAIil0 Ta
BUBUTHLHEHHSI €HEPIil HATATY UM CTUCKAHHSI (BHYTPIIIHIX HAIPYT).

[IBuakocTi pyxXy MHO3JOBX JIbOJAOBHKIB HE OJIHAKOBl. BOHM NpsIMyroTh A0
MaKCUMYMY Ha JIiHi1, 110 pO3/IUIsi€ 30HY KUBJICHHS Ta 30HY pyiHHYBaHHS (absiii). Y
OUTBIIOCT] BUIIJIKIB HAHOUTBII IIBUIKOCTI CIIOCTEPIrAIOThCS OUIS MOBEpXHI, ajle e He
3aBKIU TaK. BOHM MOXKYTb TIPOSIBIIATHCS 1 OUTS JHA.

Ha mBuakicTs pyXy BIUIMBAIOTh MOTY>KHICTh JIbOJOBUKA, KYTH HaXWIy MOBEPXHI
Ta JIOKa, TEMIlepaTypu TMOBITPS Ta JbOAY, 1HII (akTopu. BBakaroTs, w0
MOMITHUN pyX MOYMHAETHCS MPU MIHIMANIBHIA MOTY>KHOCTI 15-30 M. B’s3ko-
IJIACTUYHUN PyX Mae Xapaktep JiamiHapHoro (auB. 1.2.17). IlIBuakocTi B miioMy
MOXyTh craHoBuTH Bin 20-30 m/pik go 10-20 xm/pik. JIbomoBuku ['imManaiB
pyxaroThcst B cepeapoMy 31 mBraKocTsMu 700-1300 m/pik. IcHye Takok 0cOOIUBHI BUT
pyxy — mnyhbcauiinuif. Ile TMMuyacoBe pi3ke 30UIBIIEHHS LIBUIKOCTI PyXy —
MOCYBaHHS JIbOJOBUMKA (ChOpIk). BiH € HacmigkoM CTPUOKOIMOIIOHOTO
PO3BaHTaXXEHHS Mac JIbOJY Ta BHYTPIIIHIX HAMpYT, 110 HAKOMUYWIKCS 32 TIEBHUN
yac. [IIBuakocTi npu nboMy MoxyTh ckiagata 100 m/rox.



3a MIBHAKOCTAMHM PYXY JbOJOBUKH Yy3arajlbHEHO MOKHA MOJUIUTH Ha TpH
rpynu. [lepini pyxarTbes 3 MOCTIHHO BEIMKUMH MBUAKOCTAMH (10 10-20 xm/pik
ta Outbiue). Ile BuBOAHI NbOJOBUKM AHTapkTuAM Ta ['pennanaii. Jpyri maroThb
Maibke TOCTiHHO HM3bKl MmBUAKOCTI (1o 100-200 wm/pik). Tpers rpyma 1e
MyJbCYIOUl JIbOJOBUKUA. BOHM OUIbIly YaCTUHY Yacy pyXarOThCs MOBUIBHO, ajie
NEepioJINYHO PI3KO MPHUCKOPIOIOTH CBIM pyX, MocyBatoThes. [locyBaHHA 1€ 1OCUTH
CKJIaJHI KOMIUIEKCH (PI3MYHUX Ta reorpadidyHux siBuil. [lynbcyrodi JTbOJTOBUKH
JEKOJIM TIePEeropoKyIoTh piukd. HacTymHuil mpopuB HAKOMHWYEHUX BOJ MOXKE
MPU3BECTH JI0 Celisd, a00 MPOCTO KAaTaCTPOPIYHOTO MABOJIKY.

2.2.3. Po3n0oBCIOAKE€HHSI, OCHOBHI THIIH,
OynoBa Ta rigporpadiyHa ciTka Jb0JO0BUKIB

3arajibHa IJI0IIA, AKY 3aMarOTh Cy4acHi JIbOJJOBUKH CTAaHOBUTH MOHAJ 16 MIIH.

kM2, OCHOBHA YaCTHHA NMPUXOAUTHCS HA JTHOJOBUKHM AHTApKTHIN — ToHa1 90%;
8% 3aiimMaroTh JbOAOBUKM ['pennanmii. 3a gaHMMH  TaneoreorpapiyHuX
JOCHIDKeHb MMl 4ac MAaKCUMyMYy 3JI€JICHIHHS YETBEPTUHHOrO TMepioAy Iulola

NBOJIOBUKIB Jl0csATana 55 MiH. kM2. BoHu 3aiiMaii 3HAYHI YaCTHHH cyxonony (B
ocHOBHOMY €Bpas3ii Ta [liBHIYHOT AMEpHKN).

JIbOJIOBUKM MOAUISIOTH Ha JBI OCHOBHI Tpymnu: 1) MHOKpHBHI, 2) TIPCHKI.
[ToxpuBHI JTHOJAOBUKH PO3MINIYIOTHCS Ha MaTepuKax, abo KpYyMHUX ocTpoBax. Jo
HUX BIJHOCSTBCS JIbOJOBUKU AuHTapktuau, ['pennanmii, Homoi 3emui, 3emii
@paHua-rocnna Ta iHII. [X MOMINSIOTE HA: 1) Tb0AOBUKOBI MKUTH; 2) TbOJOBUKOBI
Kyrosa; 3) BUBOAHI JIbOJOBUKH; 4) mieab(oBi JbOJOBUKHU. JIHOJIOBUKOBI HIUTH
MaroTh BEJIMKI TUTOMII 1 BeUKY MOTYXHicTh (1moHan 1000 m). JIbomoBUKOBI KymoJa
XapaKTepU3yIOThCS MEHIIOK MOTYKHICTIO 1 MJIomaMu. BUBOIHI TbOJOBUKH — 11€
MOTOKH JIbOY, IO TeUYTh BiJ HEHTpadbHUX (MIABUIIEHUX) YaCTUH JIbOJOBUKOBUX
NOKpUBiB 10 nepudepii. BoHH 31ilCHIOITh BUHECEHHS 3HAUYHMX Mac JIhOAdy. 1
po3Mipu JOCHTh pi3HI. HeBenuki MOXYyTh NpPOTIKATH y TPOTOBUX JOJIMHAX, a
BUBOJHI JIbOJIOBUKM AHTapKTUAM MalOTh 0araTo KUIOMETPIB y TONEPEYHUKY 1
pO3THHAIOTh KpynHi ripchki xpeOTu. lllenbdoBi n010BUKM MOXKYTh OyTH Ha
miaBy, ab0 YacTKOBO CHUpATHCAd Ha BIAMUIMHU. Lle mpoaoBKEeHHS Ha3eMHUX
JbOJIOBUKIB, aJle OCHOBHE CHITOBE >KMBJICHHS B1I0YBa€ThCA Ha iX BJIACHIN MIIOCKIN
noBepxHi. [loTyxHiCTh iX manae npu BignaieHHi Big 6epera Bix 1200-1300 m no
200 M ta meHuie. Mopchkuil kpait 1menb(hoBOro JbOJ0BUKA MO3HAYEHUN YCTYIIOM
(«1pOTOBUM Oap’epom»).

BuBoani Ta 1menbhoBl JTHOAOBUKH JAIOTh IMOYATOK OCHOBHIM KUIBKOCTI
aiicoepris. Ilepmii 3 HUX MOXYTh 3aKIHUYBaTUCS Y MOpP1 y BUMIISIAL sS3UKIB. BoHM
HIBUAKO CKOJIOIOTHCS 1 YTBOPIOIOTH BEJMKY KUIBKICTh BIJIHOCHO HEBEIMKHUX
aticOepriB. lllenbhoBi THOMOBUKM pPYyXalOThCs HAOArato MOBUIBHINIE 1 JAIOTh
MOYAaTOK HEBEJUKIM KUIBKOCTI, aje IyXe KpYMHUX («CTOJOBUX») ailcOepris,
JLOJIOBUX OCTPOBIB.

Pi3HOMAHITHICTh TIPCBKUX JIbOJAOBHUKIB OUIblIa HIXK MOKPUBHUX. Tomy
CKJIaJHIIIEe BUAUIATH iX TUNU. BUAUISAIOTH TpU OCHOBHI MIATpynu: 1) JIbOJOBUKH
ripCbKUX BEpPIIMH; 2) JbOJOBUKM TIPCHKUX CXWIiB; 3) TIPChKO-AOJUHHI
Jb010BUKHM. Jlo mepmioi miArpynu BXOASATh KajdbAepHI (B KpaTepax 3raciiux



BYJIKaHIB); 31pKOMNoOAiOHI (3 JIEKUIbKOMa KOPOTKMMH SI3UKaMH, IO PyXaroThCs B
pi3Hi Ooku) Ta iH. Jlo Apyroi mMiArpynu BIJHOCSITHCS B OCHOBHOMY KapoBi (Y
HUPKOMOJIOHUX TOHMKEHHSAX) Ta 3aBHCIl (Ha KPYTUX CXWiaX 3 IMOYATKOM Y
HEBEJIMKOMY 3arinbiieHHi). JIOJMWHHI JTbOJOBUKH MalOTh OUIBIN CKJIaAHY OYyIIOBY.
ToyHile BOHM MOXYTh OYTH NPOCTUMHU (HEPO3TATYKEHUMH), CKIATHUMHU (3
MPOCTUMU MPUTOKAMH) Ta JASPEBOBUIHUMH (31 CKIIAJHUMU TpUTOKamMu). CXeMH KapoBOTO Ta
JIOJTMHHOTO JTLO/IOBUKIB HaBEJICHI Ha pHC. 2.25.

BunaiisitoTh Tako 1HIIN CKJIH1 JTbOJOBUKOBI YTBOPEHHS:

- TEepeMeTHI — MalTh CIHUIbHY 00JIacTh >KUBJCHHS (yTBOPEHH:), alie
CIIyCKaIOThCA B pi3HI OOKH XpeOTa;

- CKaHJMHABCHKOI'O TUIY — TPYIH JIbOJOBHKIB, III0 HAraaylooTb JAOJWHHI, alie
MaloTh CIUIbHY BEJUKY TUIOCKY (DIpHOBY 00JIaCTh KUBJICHHS;

- QJISICKIHCBKOTO TUIy — IpyMa JbOJAOBHUKIB 3 PI3HUMHU 00JIACTAMHU >KUBIICHHS,
ajyie BOHU 3JIMBAIOThCA Pa30M Yy HIKHIM YaCTHHI, YTBOPIOIOYH CIUIbHY MEPEATipHY
JHOJIOBUKOBY JeNbTy (MOKpUB, wUT). BoHa mnepekpuBae 3HAYHY YACTHHY
NepeAripHoi HaXUJIeHOI PIBHUHM.

B ninoMy ckiiagHi HarpoMaJKeHHsS B3a€MOIIOB’I3aHUX JIbOJOBUKIB HA MEBHUX
TEPUTOPISX HA3UBAIOTH JbOJOBUKOBUMHU cucTtemMamu. HapemTi icHye 1ie OuIbII
3arajbHe MOHATTA — 3neaeHiHHsA. Ock Horo BuzHaueHHs 3a C.B. KanecHukom —
e CYKYNHICTh (200 Tmpollec HAKOMWYEHHs) MNPUPOJHOTO JbOAY Ha 3EeMHIN
MOBEPXHI: JIbOJOBHKIB, CHICOBOTO TMOKPHUBY, JbOJOBOTO TOKPUBY BOJIOKM,
Ipeiyrodoro Ta Mmi3eMHOTO JbOIY, MEPEXITHUX YTBOPEHb (CHIKHUKIB, HAJIEJEH,
meab(GoBOro JbOY Ta 1H.).

JIbOIOBUKM  MOXYTh  XapaKTepuU3yBaTUCA JOCUTh CKJIaJHOI  OyJOBOIO
(ctpykTyporo). B nepury depry aist 1100MX THUIIIB JbOJIOBUKIB BUAUISAIOTH 007aCTh
KUBJCHHS 1 oOyactb aOnsuii (pyiiHyBaHHs). B 00nacTi XUBJIEHHS OKpEMO
BUJUISIOTH (PIPHOBO-CHIrOBY ToBIIy (Oaceitn). OO6nacTh abnAwii y TipchbKUX
JHOJIOBUKIB HA3UBaIOTh iX sf3MKOM. CKIIaJiHI JIbOJIOBUKH Ta JIbOJOBUKOBI CUCTEMHU
TaKOX CKJIAJalOThCAd 3 TMEBHUX YacTUH. B Mexax YacTUH JIbOJIOBUKA MOYXHA
po3MIsiAaTH OUIBIN JIeTallbHY OYy/IOBY: HaIllapyBaHHS MO TJIMOWHI, CHCTEMU TPILIUH
Ta TIOPOKHHH, JbOJIOBUKOBY TIAPOQI3UYHY CITKY, JbOAOINAIN, BKIIOUYEHHS
ripcbkux mopia (MopeHu) Ta iH. MopeHu po3risiHemMo y myHKTI 2.2.5. Tyt xe
3yNMHUMOCH Ha riaporpadiuniii citui (puc. 2.26). Bona moxke ckiagaTucs 3
TpilMH 3 Bojxoro Ha AH1 (1), komoas3iB (2), BHYTPUILOJOBUKOBUX KaHAIIB CTOKY
(3), xaBepH MOBHICTIO a00 YACTKOBO 3allOBHEHUX BOJIOIO (4), MPUKOHTAKTHOTO
mapy 3 BOJASHOIO IUTIBKOIO, OKPEMHUMH KaHajaMU CTOKY Ta KaBepHamu (5),
MITYYHUX CBEPAJIOBUH (6), T1H3 BOJIU y CHIXKHO-(DIpHOBIH TOBIII Ha KOHTAKTI (DipH-
i ta iHmUX 00’ekTiB. 3a ['omyOeBuM rigporpadiyHa ciTka JIbOAOBHUKA SIBIISIE
co00I0 €IMHY B3a€EMOIIOB’s13aHy TiApaBiIiyHy cucteMy. YHUCIEHHI CTPYMOYKH
30UparoThes y OUIBII CTPYMKH, SIKI BUPOOJISIIOTH BJIACHI pyciia, BPI3atOThCA B JIi/,
JIEKOJIM TPOBATIOIOTHCS Y TPIIIMHU, YTBOPIOIOTH TITMOO0KI KOJOs31 1 TPOJOBKYIOTh
CBIM NUIAX MiJa JIbOJOBUKOM, a00 B cepeauHi Hhoro. Ha moBepxHi iCHYeE TakoOX
JOCUTh 0araTo o3ep — BOPOHOK. [li1 NTbOJOBUMKOM y KaHajax CTOKY pyX BOJAM B
OCHOBHOMY HamipHuil. Tomy OyBaloTh BUIAJKU, KOJH JIOJOBUKOBI piuKH O€pyTh
MOYaTOK HE 3 TPOTY JIbOJAOBHKA, & BUPUBAIOTHCS 3-M11 HHOI'0 (POHTAHYIOUH.



2.2.4. bajaHc Ta peXKUM JbOJA0BHKIB

KupiieHHS THOTOBHUKIB BiJOYBA€ETHCS 32 PaXyHOK:

1) TBepAMX BEPTUKATBHUX aTMOC(PEPHUX OTIAI1B;

2) pIAKUX OMaJiB, 10 3aMEP3al0Th;

3) XypTOBHUHHOTO (BITPOBOI'0) IEPEHOCY CHITY;

4) naBuH;

5) cyGaimarrii BoAsSHOT napu;

6) «HapOCTaIOYUX» («TOPU30HTATIBHUX») ONAIB — IHEH, TaMOPO3b;

7) «HaKIaJEHOTO JHO1Y» — 3aMep3il Talll BOJIU CE30HHOTO CHITY.

3a nanumu B. KoTisikoBa BHECOK OCHOBHHMX CKJIAIOBHUX JUISI TIPCHKO-AOTUHHUX
JTHOJOBUKIB Takwil: BepTuKaibHI omagun — 80%, «Hapoctatouiy — 0-2%,
XypToBUHHUM nepeHoc — 15%, naBuau — 5%. st Mmasiux Jp010BUKIB: ONagd —
20-30%, xyproBuHHuUi1 nepenoc — 50-60%, naBuau — 20%.

Burtpatu pedoBuHM JHOJOBMKA Ha3uBaloTh aOmsuiero (yar. ablatio —
BiJIHIMaHHSI, BiTHECEHHS ). BUALIsA0Th pi3HI ii BUau Ta paktopu. OCHOBHA YaCTHUHA
— TaHEHHS Ta BUIAPOBYBAHHS MiJI €0 KIIMATHYHUX (METEOPOJIOTTYHUX)
daxTopiB. OcoOnuBUN BUJ — MeXaHiIuHA aOJAIis, TOOTO BHUHECEHHS YaCTHHU
CHITY 3 JIbOJIOBMKA BITpOM, OOBajdu KpaiB S3UKIB, MIEIb()OBUX JHOJIOBUKIB.
Po3pi3HsAIOTE TakoX YHCTy (BiacHO) abusiio Ta BajnoBy. OcTaHHS IMOB’si3aHa 3
MOHM>KEHHSIM MTOBEPXHI JIbOJIOBUKA 1 MOXE BKJIIOYATH MPOCTO MEPEPO3NOALT MaC B
Horo Mexax. 3a MiCLEeM IPOsIBY BUAUISIIOTH MIJIbOAOBUKOBY, BHYTPUIbOJOBUKOBY
Ta TOBEpXHEBY abusIito. YacTka mepmux IBoxX He nepeBuinye 5%. OCHOBHUMU
METEOpOJIOTTYHUMHU (aKkTopaMH alJsAlii €: COHSYHA pajiallis, TeMmIlepaTypa Ta
BOJIOTICTh TMOBITPS, KOHJIEHCAIlli Ta BHUIApOBYBaHHSA, TEIUIl aTMoc(epHl Omaju.
IcHYIOTh TaKOX JOAATKOBI (PAKTOPH: E€KCHO3MIliS MOBEPXHI JbOJOBHKA Ta HOTrO
YaCTHH BIJHOCHO COHSYHUX IMPOMEHIB, 3aTIHEHICTh Bl OTOUYIOUUX EJIEMEHTIB
penbedy, Mikpopenbed TMOBEPXHI, HIUIBHICTh JIbOJAY, MOPEHHHMH abo0 MHUIOBUMA
MOKPUB TMOBEpXHI Ta 1HII. TOHKMH MOPEHHUI NOKPUB CIPUSE 3aCBOEHHIO
MIPOMEHUCTOI EHEPrii 1 TAHEHHIO JIbOJIOBUKA. AJie BXKeE MPHU TOBIIMHI TOKPUBY 1 cMm
TaHEHHs ynoBUIbHIOETHCS. [Ipu ToBIIMHI 30 cM Ta OiblIe TaHEHHS cTae y 6-7 pa3
MOBUTBHIIIMM HIK Ha BIIKPUTIM moBepxHi. B muioMy npoiecu aOisuii He MEHII
CKNIaJHi Hi MpOLECH YTBOPEHHS IbOJOBUKA. i MOYHA BHUpa)kaTH B MIH. T./piK,
MITH. M3/pik, MM/PiK.

o 80% abnsuii NOKPUBHUX JILOJOBUKIB MPUIAJAE HA MEXaHIYHY — ILIIXOM
yTBOpeHHs aiicoepriB. Ilicns BipuBY BiA JbOJIOBMKA BOHU CTAIOTh €JIEMEHTOM
pexxumy MopiB Ta okeaHiB (auB. 2.1). IIponec yTBopeHHs aiicOepriB Ha3MBalOTh

JTHOJOBUKOBUM CTOKOM. Jliis AHTapkTuau BiH ckiamae 2,31 Tuc. KM3/piI<, JUTSE
Ipenmangii 0,70 tuc. kM3/pik. TaHeHHS BCIiX TiPCKUX JTBOJOBUKIB OLIHIOIOTH

0,412 tic. KM3/piK.

KinbkicHUM BHpa3oM BIUIMBY PI3HHMX JKEpesl KUBJICHHS Ta BUJIB aOmsuii Ha
Macy (00’e€M) JbOJOBHKA CIYXKUTh PIBHSHHA Horo Oanmancy. Bono moxe OyTtu
3aMKMCaHO y 3arajlbHOMY BHIJISL, @00 OKpeMo Uil TBepaoi Ta piakoi daszu. Kpim
TOTO HOro MOKHA CKJIAQJaTd JUIsl PI3HUX YAaCTHH JIbOJAOBHMKA 1 3a Pi3HI MEPIOJH.
Hagenemo npukiiaa 3arajbHOTO piBHSHHS:



X T Yx T Ynas. T Zxono- =Ym T Zeun. *hu , (2.3)
7€ X — 3arajbHi OMaaW, )y — XYPTOBUHHUHU MEPEHOC, Ve — JIABHHHHU
NEPEHOC, Zxong. — CYOMIMallisi, yy, — CTIK TaluX BOJA 3 JIbOJAOBHKA, Zgyy;. —

BO3TOHKa, AU — 3MiHA MacH JIbOJIOBHUKA.

bananc 16010BUKIB 32 pi3HI NEPiOU Yacy MOXe OyTH JOJIaTHIM a00 BiJ €MHUM.
Ile moB’s3aHO 31 3MIHAMHU KJIIMaTHYHUX YMOB (KOJMBaHHAMH KiiMaty). BoHu
BIIOYBAlOThCA K B OKPEMHX PErioHax 1 BIJIHOCHO MEHII 1HTEHCHMBHO, TaK 1 B
ro0aJIbHUX MaciTabax 3HAYHO BIUIMBAIOYM HA 3arajbHl NPUPOJHI YMOBH.
HonatHpomy OanaHCy cHpusioTh (a3 XOJIOJHOTO Ta BOJIOTOTO KIIIMaTy, a
BiI’EMHOMY — HaBlaku. B 1eil wac maca JbpOJIOBHKA 30UIBIIYETHCS, abo
3MeHIyeThes. [lepiie nmpuBOAUTH A0 30UIbIIEHHS PO3MIpPIB Ta IMIBUAKOCTI HOTO
pyxy — BiH HacTymnae. [Ipu 3MeHIIeHH1 Macu JOIOBUK BiJICTyNae. 3MiHM Macu Ta
dbopMH JIbOAOBHKA, LIO0 MPOSBISAIOTHCS B HOro HACTYNMaHHI Ta BIACTYHaHHI
HA3MBAIOThCA WOro pexxumMoM. MDaKTHUYHO 1€ AHAJIOT TIAPOJOTIYHOTO PEKUMY
BOJHUX O0’€KTIB, ajie¢ B OUThIIMX MaciiTabax dvacy. OcCOOJUBICTIO PEXHUMY €
THEPIIHHICTh JIbOJJOBUKIB. Ix HACTyINaHHS Ta BIICTYMAaHHS MOXYTh BIJCTaBaTH Bij
3MiH OaJlaHCy, OCKUIBKH JJI 3MIHM pyXy HOTpIOH1 3HauH1 3MiHM Macu. [Ipukian
y3arajJbHEHOI'0 PEeXKUMY JbOJOBUKIB HABEJACHO Ha puc. 2.27.

2.2.5. Ilpouecu Ta ABUIIA NOB’A3aHI 3 JIbOJOBUKAMH

['eorpadiuny Ta €KOJOriYyHy poJib JIbOJAOBHKIB Ba)XXKO NEpeoLiHUTH. Bona
MPOSABIIAETHCS SIK B r100aibHOMY (Oyie PO3IIIAHYTO Y TPETii 4YaCTUHI MiAPYYHHUKA)
TaK 1 B MEHIINX MacuTadbax. JIboJOBUKH 3MIHIOIOTh KIIIMAT, TIAPOJIOTTYHUN peKUM
TEPUTOPIN Ta aKBaTOPI, BIUIMBAIOTH HA MPOIECH penbedOyTBOPEHHS, IeOXIMIUHI
npouecy, (GopMyBaHHS €KOCHCTEM. ICHye HaBiTh TJSALIOTEKTOHIKAa. Po3risiHeMo
MPUKIaaAH reoMOp(dOIOTTYHOT TISTTBHOCTI Ta BIUIMBY JIbOJAOBHKIB Ha PEKUM PIUOK.

SIK10 po3risgaTé poO3BUTOK MATEPUKOBOIO 3JIEIEHIHHSA, TO OYEBUAHO, IO Ha
MepIIUX HOro CTaaissX peiabed MICIIEBOCTI BU3HAYaB BCl OCOOJIUBOCTI JIbOJOBHUKIB.
[Ipu po3pocTaHH1 BOHM MOIJIM 3’ €IHYBaTUCS 1 MEPEKPUBATH BCE OUIBLIY YACTUHY
teputopii. Hapemri Bech NEpBUHHUN penbed OMNUHIBCA il CHUCTEMOIO
apoa0BUKIB. [IInsgxu pyxXy JbOIy MOIJIM 3MIHIOBATHCS 1 HE 3ajeXaTdu BiJ
nmoxoBaHoro penbedy. Tak pos3BuBanch CkaHAWHABCHKUN Ta bpuTanchbkuii
JOJIOBUKOBI OKpUBU. KaHajchkuil e MOKPUB PO3BUBABCS HA PIBHUHI 1 0JIpa3y
MaJio 3aJie’KaB BiJ] PEIIbERY.

JIbOJIOBUK €pojlye SIKIIO BIH KOB3a€ MO JIOXKY, @ He MpuMep3 0 Hboro. Jleski
JOCIIAHUKHA PO3PI3HAIOTH JHOJOBUKOBY a0pa3ii0 Ta JIbOAOBUKOBE BUIAXyBaHHS
(ex3apaniro). [lepiia Bkitodae B cede 3ILKPsIOyBaHHS Ta APAMAHHS MiICTUIAI0YOT
MOBEPXHI yJIaMKaM{ TOPiJ, II0 BMOPOXEHI y HIKHIA 1ap JpoaoBHKA. Jpyre
SBJISIE CO0O0I0 OUTBIN CKJIQAHUN mporiec. BiH moB’s3aHuil 3 MiATalOBaHHAM Ta
3aMep3aHHsAM TMPOIIApKiB BOAM Ha MEX1 Ji — KOpIHHA MOpoJaa, a TaKOoX
BUIMPAHHSAM BMOPOXKEHHMX YJIAMKIB 3 HUKHBOI MOBEpPXHI JIboy. Bece 1e cTBoproe
YMOBH JJIsl pyHHYBaHHS 1 IEPEHECEHHs YaCTUH MOPI/I.

VY ropax Ha cxujiax Jb0J0BUKU MOXYTh YTBOPIOBATH 3a0KPYTJICHI 3aaANHU —
uupku (kapu). TpuBaii Ta MOBTOPHI NEPIOU 3M€AEHIHb TPU3BOAATE 0 TOTO, IO



Kapy Ha PI3HUX CXWJIaX 3JMBAIOTHCS 1 HA MICIIl TOPU YTBOPIOETHCS CKEJSICTUH MIK,
abo cucrema rpebeniB. [Ipu 3aoBHEHH] JIbOJIOBUKOM JIOJTMHU BOHA BUIAXYETHCA 1
npuiiMae KoputonoAiony ¢dopmy. Taki MOIMHU Ha3uBarOTbes Tporamu. biuni
JOJIMHU TP LIBOMY MOKYTb 3aJIMIIUTUCS Ha OUIbILIINA BUCOTI (CTATH BUCSYUMHU).

TBepnuii matepian, sSkuili Hece 3 CO0O0I0 JIbOJOBUK HA3MBAIOTh MOPEHOIO.
Mopenu MoxyTh OyTH pO3TallIOBaHI B PI3HUX YaCTHHAX JIbOJOBUKA: HA TIOBEPXHI,
BCEpeAMHI, Y MIPUOHHIN YacTuHi, OuIst OOKIB, MO LEHTPY. MOpeHH, o pyXaroThCs
pa3oM 3 JbOJOM HA3MBAIOTHCS 3axomieHMMU. KpiM Toro Tam Je JbOJAOBHK
MOBHICTIO 3HUKA€E YTBOPIOIOTHCA BiIKIaieH] MOpeHU. Cxema po3TalllyBaHHsS MOPEH
1 mepepizi TIbOJOBUKOBOTO si3MKa HaBeJeHa Ha puc. 2.28.

TaneHnHs b0y BUBUIBHIOE 3Ha4HI 00 eMu Bojau. Ili BOAM TakoX BUKOHYIOTH
€pOo3iiiHy, TPAaHCHIOPTHY Ta aKyMYJISTUBHY POOOTY. JIbOJJOBUKOBI MOTOKH MOXKYTh
Oytu HamipHuMH. ToOTO iX poOOTa 3HAYHO BIJIPI3ZHAETHCS BiJl IPOCTUX BOJAOTOKIB.
BoHu MOXyTh pyXaTucsi MPOTH MOXHILY, YTBOPIOIOTH CKIAAHY TIAPOCITKY, KA 110
TOTO K MIBHUIKO 3MIiHIOEThCA. [Ipoliecu moB’si3aHi 3 TaJIMMH JIbOJAOBHUKOBUMU
BOJAMHU  HA3MBAlOThCA  (IIOBIOTIIALIIAIBHUMH. BOHM  CTBOpIOIOTH  CKIIaJHY
B3a€MOIIOB’s13aHy CUCTEMY. Y MPUIbOJIOBUKOBUX pPailOHAX PO3BUBAETHCS TAKOXK
CUCTEeMa IMPOLIECIB MOB’I3aHUX 3 3aMEP3aHHAM Ta BIATAIOBAHHAM BOJ y IPYHTax Ta
nopoaax. Ilpu 1H0MOBUKOBI (IIIOBIOTIAIIANBHI Ta MOPO3HI MPOILECH TaKOK
HA3MBAIOTh NEPUTIIALIAIbHUMHU (Tp. peri — O, HaBKOJIO).

3HauHy cnenudiky BHOCATHh JbOJOBHKH Yy TIAPOJOTIYHUN PEXKUM PIYOK, IO
O0epyTh 3 HUX MOYaTOK. OCOOJIMBO 1€ CTOCYETHCS BOJAHOIO PeXKUMY. JlJIst KpyImHUX
pIYOK, IO CTIKAIOTh 3 MOKPUTUX JIbOAOBUKAMU TIp YacTKa JIbOJOBHUKOBOIO
xuBlieHHS ckiagae 10-15%. Ane myisi HEBETUKHX PIUOK Oe3mocepenHbo Oifs
JILOOBUKIB BOHA MOe nocsratd 40-60% 1 Owuiplie. OcCoOOJIMBOCTI KUBIICHHS
BIUTMBAIOTh HA XapakTep BOJHOIO pexumMy. BaxIMBUM € BHECOK JBbOJOBHUKIB Y
KUBJICHHS piyoK BIITKY. Ha HUX dopmyeTbes po3TsarHyta OaraTomikoBa MOBIHb,
3MillleHa B JpYry MOJIOBUHY JIiTa. 3MIIIEHHS 30KpeMa OB’ s3aHe 3 aKyMYJII0I0Y0I0
pOJUTIO CaMOTo JbOJOBHMKA. YUuMm Oulbllla MJjomia JIbOJOBHUKA, THM OLIbIIe
3aTpUMaHHS MK MAaKCUMYMOM TE€MIIEPaTypH MOBITPS 1 MAKCUMYMOM TOCTYTaHHS
Tamux BOJA B PIuKy. JIbOJIOBUKOBUM CTiK HIOM JIOMOBHIOE CHIFOBUM, KOJIM TOU
BUYEPITYETHCA.

JIbOJTIOBUKM TaKOXX CTBOPIOIOTH J00OBI KOJMBAaHHS CTOKY Malux piyok. Bonwu
TAKOX 3aIi3HIOIOTHCS BIJHOCHO JEHHOTO MAaKCUMyMY Ta HIYHOTO MIHIMyMY
TemriepaTyp. JIboJJOBUKH 1al0Th XOJIOAHY 1 cTaOOMIHEpaIi30BaHy Tally BOAY.

IcayroTh e # npiOHI myJbcalii BUTpAT, SK1 OB’ si3aH1 3 MpoIlecaMu BCEPEINHI
JOJIOBUKIB (NMEPIOIMYHUMU 3aTPUMKaMU Ta MPOPUBAMU TAJIMX BOJ B CKIATHOMY
JLOJIOBUKOBOMY CEPEIOBUIIII, 1[0 PYHHYETHCS).

F'inpoamoria miaxgs3emMHHNTX BOJ

[linzemna rigpochepa — ckiIagHUM 3a OyAOBOIO 1 BAXKKO JOCTYIHHUN IS
BUBUCHHSI 00’ekT. DakTHYHO TI€ CKJIaJHa CHUCTeMa OO0 €KTiB HEpPO3PUBHO



MOB’SI3aHUX 3 TE€OJOTTYHUMU. [CHYIOTH J1Ba pI3HUX MIiAXOAM A0 ii BU3HAUEHHA. 3a
nepmuM — 1€ JUIIe BOJU, II0 NPUMMAalOTh y4acTh y Cy4acHOMY BOJOOOMIHI 1
pO3TAalllOBaHl y MPUIIOBEPXHEBUX Iapax Jitocdepu. 3a ApyruM — 1€ BCl BOJU
mitochepr 1 BepxXHbOi MaHTII. BKIIOYEHHS THUX 4YM IHIIUX MiA3€MHUX BOJ JIO
ckiaay rigpocdepu (HakTUUHO 3a1E€XKHUTh Bl TOTO, SIK1 MPOIECH PO3IIIAIAIOTHCS.
[Iporecu reosoriuHoro macmraldy 4acy moB’si3aHi 3 ycimMa Bojgamu. CydacHi
MPOLIECH JIMCHO MOB’A3aH1 TUTBKY 3 IEBHUMU BUJIAMU MTPUTIOBEPXHEBUX BOJ.
TouH1 po3paxyHKH MOBHOIO (3arajbHOr0) 00’€My MiA3€MHOI rigpochepu MoKu

110 HeMOXJUBi. IcHYI0Th Hme ouinku: Bix 800 000 Tue. kM3 10 2000 000 THC.

kM3.  CIOCTEPeKEHHSIMH 1 TPAMHMH  JOCIHIUKCHHSMH — OXOIUICHI  JTHIe
MPUMOBEPXHEBI MiA3€MHI BOJIU (10 TUOUH 5-7 KM Ha piBHUHAX 1 2-3 KM y ropax).
IcHye oOMexxeHa KUTbKICTh 3BEPXTIMOOKUX CBEPIJIOBUH. TakuM YMHOM TIMOMHHI
BOJM JTOCHIIKYIOThCS HETIPSIMO.

Temneparypu B Mexax Mia3eMHoi Triapocdepu 3MiHIOIOThCS Big — 93°C
(Antapkruna) no +1200°C (TemmepaTypa MarMaTuyHOro po3IuiaBy). THCK MoOxe
nocsirati 30 000 kIla. TakuM YMHOM BOJIa MOKE 3HAXOJIUTUCS B TPhOX arperaTHUX
CTaHaxX, a TaKOX Yy BUIJISAII JOUCCOIIHOBaHUX MoJiekys. Kputuune 3HaueHHS
TEeMIIepaTypH, BHILE SIKOTO BOJA MO>KE ICHYBATH BUKIIIOYHO Yy BUTJISI Mapu MpU
OyIb-sIKOMY THCKY, CTaHOBUTH +374°C. Ane 3a paxyHOK BHUCOKOi MiHepaii3auii B
rmmbuHax 3emuti BoHa nocsarae +450°C. 3a cydyacHHMMH OIIHKAMM HWXKHS Mexa
PO3MOBCIOJIKEHHS PIAKOT BOAM B JiTOC(Epl 3HAXOAUThCA HA rauOuHax 16-20 kM.
Jlume B pailloHax aKTHBHOI BYJKAHIYHOI JISUTBHOCTI BOHA 3MEHIIYETHCS MO
JEKUIBKOX COT METPIB.

Tuck, mo fAl€ HA MiA3EMHY BOAY MOAUISIOTh HA TIAPOCTATUYHHUMA Ta
reocTaTHYHUM (JIITOCTaTUYHUI). 3MIHM TeMIeparyp, TUCKYy Ta IHIIMX YMOB
CTBOPIOIOTh BEPTUKAIbHY 30HAJBHICTh MII3€MHUX BOA. B OCHOBY BUAUICHHS
ripopi3MYHUX 30H TMOKJIAJEHO NEPEeXOoAW BOAM 3 OAHOTO CTaHy B IHIIUHN 1
XapaKTepHi 3MiHM Y ii cTpyKTypl. BuninsioTs: 1) 30Hy aepanii (1ocTymy moBiTps);
2) KpioniTo3oHy (OararopiuHOMEp3idl TMOPOAW); 3) 30HY HacuyeHHs; 4)
HaJyIUIBHEHOTO BOASHOTO (itoina; 5) pIAMHHOIIIACTUYHOTO BOJAHOTO PO3UMHY
CUJIIKATIB Ta aJIOMOCHIIIKATIB; 6) IuccoliiioBaHUX MoJIeKysl Boau. Haiikpare
BHBYEHI MEPII TPU 30HH.

[pponuHaMiuHa  30HAJBHICTh  BU3HAYAETBCA ~ YMOBaAaMU  pPyXy  BOAHM
(0cob6aMBOCTAMH BOJOOOMIHY). PyX BOAM B CBOIO HEpry 3aJICKHUTh BiJi OCHOBHUX
CWJ, IO JI0Th, 1 YMOB CepeloBHINA. biikue 10 MOBEpXHI poO3TalloBaHa 30HA
aKTUBHOTO BOJ0OOMiHy. Ii HaJakTMBHA YAaCTHHA PO3TAIOBAHA BMILE MiCLIEBUX
6asuciB epo3sii. HuxHs yactuHa omyckaetbes mme Ha 100-500 m. Jlami ime 30Ha
yIOBUILHEHOTO (YTPpYAHEHOT0) BOA00OMIHY. Ile Boau 31 3HAUHUMM HAMOpaMH, SIKi
pearyroTh JIMIE Ha BIKOBI 3MIHM KIIMaTUYHMX yMOB. HuxHS 30Ha — HanTO
yTPYIHEHOTO BOJOOOMIiHY. 3a CydaCHHMMH JOCIIIKEHHSIMHU Ha MEBHUX TIUOMHAX
CKJIQJAalOThCS YMOBHM KOJIM TE€OCTaTUYHUN THUCK CIOYATKy MPU3BOAMUTH [0
VIIUIBHEHHS BOJOHACMYEHUX TOpiA 1 BUTUCKAHHS BOAM 3 HHUX, a IOTIM
CTBOPIOIOTBCS YMOBHM KOJIM 3arajbHUl THUCK JI03BOJISIE BOJHUM PO3UYMHAM
(¢mroimam) po3puBaTH TIPCHKI MOPOAM, POOUTH iX pO3pUXJIEHUMHU. Taki sBHUIIA



HA3MBAIOThCA TiApopo3puBamMu  abo dmoinopo3puBamMu. Y 3B’S3KYy 3 UM
3alpONOHOBAHO BUAUIATA TaKl YKPYHHEH1 TigpoAuHamiyHl (GapuuHi) 30HU: 1)
nepeBakHoi [ii TiApOCTaTUYHOTO THUCKY; 2) TepexigHy; 3) TIeoCTaTUYHOTO
(mitoctatmuHoro) THCKy. llepexigHa 30Ha mMOB’A3aHAa 3 MaKCHUMAaJIbHO
VIIUIbHEHUMH TOpOJAaMH, SKI HE JI03BOJISIIOTH TIAMOMHHUM (JIroinaM BUIBHO
npocyBaTucs BBepX. lle Moxke BigOyBaTuCs JHIle TEPIOAWYHO (IMIYJIHCHO) B
MICHSIX BUHUKHEHHS! KPYITHUX T1APOPO3PUBIB.

YMOBH ICHYBaHHA Ta XapakTepHI OCOOIMBOCTI MiA3EMHUX BOJ 3MIHIOIOTHCS HE
TUIBKM MO TJIMOWHI, ajie 1 B PI3HUX MICIIEBOCTAX. BUHMKae cucteMa BOJHHX
00’€KTiB Ta BMAIB BOJ 4YM He CKJIAJHIlIA HDK Ha IMOBEPXHI cyxojomy. Ix
JOCHIPKEHHSI OXOIUTIOIOTH BEJIMYE3HE KOJIO MHUTaHb. B gaHoMy po3auil Mu
pPO3IJIIHEMO JMIIEe YacTMHY 3 HHX. Haragaemo Takoxk, IO J€sSKI OCHOBHI
BJIACTUBOCTI IPYHTIB Ta Mopixa 1 GOpMH BMIIIEHHS B HUX BOJAU OYJW PO3TISHYTI Y
nyHkTi 1.2.7.

2.3.1. IloxoaKeHHSA MiA3eMHHUX BOJ

Sk BiIOMO, 3araJibHUM JDKEpPeJIoM BOJ TiApocdepn € CKIaTHUNA TIPOoIiecC
nerazamii maHTii 3emii. Boau mnoB’s3aHi 3 HUM Ha3MBAaIOTh OBEHUIbHUMU
(roHumu). Ase nporecH 3al0BHEHHS 36MHUX HaAp BOJOIO BIIOYBAIOThCA HE TUIBKH
3a iXx paxyHok. CydacHuil cTaH miA3eMHOi rigpochepu chopmoBaHUl SIK
BHYTpIIIHIMK (€HAOT€HHUMH) MpolleCaMHu, TaK 1 30BHIMIHIMU (€K30T€HHUMH).
OCHOBHMUMHU BHJAaMU BOJ 30BHIIIHBOIO TOXOPKEHHS (EK30r€HHUX, BaJ03HUX
niA3eMHUX BoA) €: 1) iHQUIbTpaLiiiHi; 2) KOHAEHCalliH1; 3) ceIMMEeHTallliHI.

[HdipTpaliiiHi BOJU MOXKYTh MOMOBHIOBATH SIK MPUIIOBEPXHEBI 1IAPH IPYHTIB
Ta TOpil Tak 1 OUIbII TJAMOOKI, IO BXE 3aloOBHEHI BOJIOI. PO3pi3HAIOTH
cyOaepanbHy (HazemMHy) 1HQUIBTpAIil0 — 3a paxyHOK aTMOC(EpHHX BOJ, Ta
cy0akBasibHY (MiABOJHY) IHQUIBTpAIll0 — 32 PaXyHOK MOPCBHKHX, O3EpPHUX,
pIUKOBUX Ta 1HIKX BojA. OKpeMO BHUIUISAIOTH TAKOX CHenu(iuHUi mporec —
1H(II0ALI0 — BTIKaHHS MO KPYMHUX TPIIIMHAX, MOPOXKHUHAX, KOJOJA3SIX Ta 1H.
[HdipTpaLiitHi Boau aTMOC(EepHOro MOXOKEHHSI € OCHOBHUMU. BoHM crioyaTky
MpICHI, aJie MOTIM MOCTYOBO 3aMIHIOIOTH CBOI SIKOCTI.

KonpneHncamiiiHi  BOaM  yTBOPIOIOTBCA — BiJ  KOHAEHCAlli BOASHOI Mapu
Ge3nocepeIHb0 y MOPOKHUHAX IPYHTIB Ta HOPif. IX posb B 1i0My HeBenuka. Alne
y MOCYILJIUBUX Ta BUCOKOTIPHUX pailOHAX BOHA CTA€ MOMITHOIO.

CenumeHTalllifHI BOJM YTBOPIOIOTHCA 3a PaxXyHOK BOJA TUX OacedHIB Jie
BiIOyBaBCA TMPOLIEC OCAJOHAKONMWYEHHs (cenuMeHTaiis). Y  3B's3Ky 3
TEKTOHIYHUMHU PyXaMH OCAJIH MOKYTh OMMHUTHUCH Y TOBIII MpchKUX nopia. Pazom
3 HUMHU T[EpEeMIUIyIOThCA 1 3anumKkoBi po3uuHu. lleit mnpouec HaitOubIIe
XapakTepHUil ajii Mopcbkux OaceitHiB. HoBoyTBOpeHi cyOakBajibHiI BiIKJIaau
(mamynu) MoxyTh BMimyBatu g0 90% Boau. IloTiM, BHACHiZOK THUCKY HOBHUX
BEpXHIX IapiB BiAOyBaeTbCsd YUIUIbHEHHS BiIKIaaiB. BOHUM MOCTYIOBO
NEPETBOPIOIOTECA Ha mopoau. BmicT Boau mounHae 3MeHuryBaTucs. Kpim Ttoro,
Ipy OMyCKaHHI B Haapa 3emill, TUCK Ta TEeMIIEpaTypd TaKOXX BIUIMBAIOTH 1
«BIATHCKAIOTH) HAJUIMILKU CEAMMEHTAIIHHUX BOJA. BoHM nmepeMillyloTbest y OLIbII
BOJIONIPOHMKHI MOPOAU. TakMM YMHOM BOHM BKJIIOYAIOTHCS y 3arajibH1 IpouLecu



Mirpamii migzeMHux BojA. Ckiaj 1 XapaKTepUCTUKH I1X TaKOX 3MIHIOIOTHCS.
CenuMeHTaliiiHl BOJM MalOTh BEJIMKE 3HAYCHHS I T[IHOOKO3aIAralounx
BOJIOHOCHUX F'OPU30HTIB.

Enporenni (1oBeHUIbH1) BOAM BakKO BUBYaTH. HailOublIl iX mposiBU IMOBIPHO
ICHYIOTh B 00JIaCTSIX IHTEHCHBHOI MarMaTU4HOI AisuibHOCTI. Lle BynkaHu, a Takox
pudTOBl JOJMHU CEPEeIMHHO-OKEaHIYHUX XpeOTiB. B Mexax ocTaHHIX 3a
JIOTIOMOTOI0 TJIMOOKOBOJHMX amnapariB Oyiu 3aikcoBaHi $K BJIACHO BWJIMBHU
MarmMu, Tak 1 cnerudiyHi yTBOPEHHs MOB’s3aHl 3 0araro4uceNbHUMH BUKUJIAMU
CWIbHOMIHEpaizoBaHoi Boau 3 temmneparyporo 300-400°C. [Ipu nonagaHHi y
XOJOJIHY TPUJOHHY OKEaHIYHY BOJy BOHa HIBUAKO OCTHUBAa€, a pO3YMHEHI
PEUYOBHUHHM MEPEXOJATh B ocajl. BiH (hopMye HABKOJIO CTpyMEHs CIOpPYAY MOAIOHY
1o Tpyoku. CaMi cTpyMeH1 MOXKYTbh OyTH 4OpHOTO, a00 O6110T0 KOJIKOpy. ToMy Taki
YTBOPEHHS Ha3BaJIM YOPHUMH Ta OUTUMU «IUMAPIMU».

Oco0iMBUM THUIIOM BOJ 3a TMOXOJ/KCHHSIM € BIAPOJUKEHI, ad0 Jeriaparaiiiiui.
Bonu yTBOpIOI0OThCA mpu Aeriaparanii miHepainiB. Ilpy npoMy dacThHa XIMI4HO
3B’SI3aHUX BOJ| MEPEXOAUTh Y KpalUIMHHOPiAKUM craH. Haii0inpia KUIBKICTb
BIJIPOJIKEHUX BOJI 3’ SIBISIETHCS MPHU NepeOyA0Bl CTPYKTYPHU TJIMHUCTUX MIHEpaIiB
(y mepiry uyepry MOHTMOPULIOHITY). Takuii mpoiiec aerinparaiii BiiOyBaeThCs Ha
riubuHax noHana 2 kM npu Temneparypax 100-200°C Tta tucky 100-200 MIla.
KinbkicTh BIIPOIKEHUX BOJI JOCUTH BeJIMKa. BOHM BIUTMBAIOTH Ha 1HII BOJIH.

B miiicHocTi  BOAM  pPI3HOTO  TMOXO/DKEHHS  MOXKYTh  B3a€EMOJISATH  Ta
nepemiiryBatucs. ToMy ICHYIOTh TaKO BOJIM 3MIIIAHOTO MOXOA>KEHHS.

2.3.2. Knacudikauii migzeMHHUX BOJ

Mu Bxke po3riiaiany AesKi NOJIUIM MIA3EMHUX BOJ — 3a iX CTAaHOM B MeXax
IPYHTIB Ta TOpid, 3a TiApO(]I3UYHOI0 Ta TIAPOAMHAMIYHOI BEPTUKAIHHOIO
30HAJBHICTIO, 3a NOXO/KeHHSAM. IcHyroTh 1 i1HIII Kjacudikaiii. 3arajibHOi
kinacudikamii He icHye. lle mOB’s3aHO 3 BENMKOI PI3HOMAHITHICTIO YMOB
miA3eMHOI  Tiapocdepu, Ha 10 MU TaKOX BXKe 3BepTajd yBary. ICHYIOTh
kjacu@ikamii cremiaibHi (3a MEBHOIO 03HAKOI) Ta KoMmIulekcHi. HaBegemo nesiki
MPUKITA/IH.

3a XxapakTepoM BMIIIYIOUYUX TMOPiA 1 BIANOBIAHUMU YMOBAMH 3aJisiTaHHS
PO3PI3HAIOTH:

1) mopoBi BOJH, 1110 3aJSATAIOTh Y PUXJIUX, IEPEBAXKHO YETBEPTUHHUX BIIKIAIaX;

2) mIacToB1 BOJM, 110 3JISITAIOTh B IJIACTaX OCAT0BUX TOPIT;

a) IOPOBO-TIIACTOBI;
0) TPIIIMHHO-TIACTOBI;

3) TpIlIMHHI BOAM, IO 3HAXOJATHCA Y LIUIBHUX OCaJOBUX, MarMaTUYHUX a0o
MeTaMOp(PIYHUX MOpoaxX NepeTHYTUX (MOCIUEHUX) TPII[MHAMU BUBITPIOBAHHS;

4) TPIIMHHO-KWJIbHI BOAM, IO 3HAXOASTHCS B OKPEMHUX KPYIMHUX BIIKPUTUX
TEKTOHIYHUX TPIUIMHAX Ta 30HAX TEKTOHIYHUX MOPYLIEHb.

Po3pi3HSI0Th TakoX MiJ3€MHI BOJM CYXOJOJY Ta OKeaHy. 3a TUIpPaBIIYHUMH
BJIACTUBOCTSIMU MIJ3€MH1 BOJY MOAUIAIOTH Ha HAaMIpHI Ta O€3HaMIpHI.

3a Temriepatyporo (3a O. ATbOKIHUM ) BUJIUISIFOTH BOJIU:

1) Bukimrouno xonojHi (¢« 0°C);



2) nocutk xonoxaHi (0-4°C);

3) xonomHi (4-20°C);

4) rerti (20-37°C);

5) rapstui (37-42°C);

6) mocuth rapsui (42-100°C);

7) Bukmtouno rapsdi (>100°C).

3a MiHepanizami€ro (KUIBKICTIO CyXOro 3aJIMIIKY) MiA3€MHI BOJIU IIO-
JUISIOTH Ha IIICTh TPYII:

1) 3BepxmpicHi (< 0,1%o);

2) mpicHi (0,1-1%o);

3) crabocononyati (1-3%o);

4) cunsconmonyBati (3-10%eo);

5) cononi (10-35%o);

6) pozcomu (»>35%o).

B uimomy TigpoXiMiYHMX KiIacu]IKalidi TakoX € OyXKe BeJIUKa KUIBKICTb.
OxpeMo BUAUISAIOTH MiHEpaJIbHI J1KyBaJbH1, MiHEpAIbHI IPOMHUCIIOBI Ta TEPMAJIbH1
(eHepreTUyH1) BOJU.

B 3anmexHocTi Big KIIMaTHYHUX (PAKTOPIB MIA3€MHI BOJIU TMOJUISIOTH Ha
30HaJIbHI, Q30HAJIbHI Ta IHTPA30HAIbHI.

[Ipuknagom  komruiekcHOl — kiacudikamii  Moxe  OyTh  Kiacuikaiis
®. Capapencrekoro (1939). Bin Bunuise n’sath OCHOBHUX THUIIIB BOJI 1 BU3HAUA€ X
OCHOBHI XapakTEePUCTUKU. Tunamu e:

1) Bosora rpyHTIB, 60JIOTH1, BEpXOBOJIKA;

2) IpyHTOBI MiJ3eMH1 BOJIH;

3) KapcTOBI;

4) apTe31aHChKI;

5) xunbHI (TPIIUHHIL).

JIo OCHOBHUX  XapaKTepUCTUK  BiJHECEeHi: o0O0JacTi  JKUBJIEHHSA  Ta
PO3MOBCIOJKEHHS, XapakTep HAMopy, XapakTep pyXy IOTOKY, MOXOJKEHHS,
reoJIOTIYH1 YMOBH 3aJISITAHHS, KIIMaTHYHA 30HAJBHICTh, TEMIIEpaTypa, Te€oXIMIUHI
30HU, XIMIYHHI CKJIa]I.

CydacHi 3arayibHi Kiacugikamii Ouibin getanbHi. OCHOBY MOAUTY CKJIAAAIOTh
BEPTUKAIHLHA 30HATHHICTH Ta reorpadiuHi yMOBH PO3MOBCIOHKEHHSL.

2.3.3. Boau 30Hu aepanii

30Ha aepailii po3MOBCIO/IKYETHCS Bl 3¢€MHO1 MIOBEPXHI /10 A3€pKaja IPyHTOBHUX
BoA. B 11 Mexax ICHYIOTh Taki OCHOBHI PI3HOBHAM IMiJ3€MHHUX BOJI:
1) Bosora rpyHTOBOTO mIapy (IpyHTOBa BOJIOTa); 2) KanuisipHi BoJX; 3) TUMYACOBI
BUIBHI, IpaBiTalliiHi Boau; 4) BepxoBojaka (puc. 2.29). 3B’s3aH1 BUIU BOJOTH HE
PO3IIISAIAEMO.

[pyHTOBa BOJIOra K MPABKIIO TiIPABIIIYHO HE MOB’s3aHa 3 IPYHTOBMMH BOJAMHU.
Tyt nepionuuHo BiAOyBaeTbes 1HGUIBTpaLls MoBepXHEeBUX BoA. [lin yac 3HauHUX
no1IiB a0 CHITOTaHEHHS TPYHT MOXKE JOCSATHYTH TMOBHOI BOJOTroeMKOCTi. Toi
YacTHHA BOJIU B HbOMY OyJle 3HAXOAUTHUCS Y TpaBITallItHOMY CcTaHi. SIKII0 B IPyHTI
€ HaXWICH1 BIJHOCHO CJIa0OBOJIOMPOHUKIII MPOIIAPKU, TO TpaBiTalliifHa BoJOra



MO>KE€ YTBOPIOBATH BHYTPIIpYHTOBHH CTiK. II0TYyXHICTh 1Iapy IpyHTOBOi BOJIOTH
3MIHIOETHCS (I PI3HUX IPYHTIB) Bl JEKUIBKOX CAaHTUMETPIB 10 1-1,5 m.

Crig po3pi3HATH IPYHTOBY BOJIOTY Ta IPYHTOBI BOJU (sIKi OylneMoO po3riisiiaTu
namni). Ane JIeKoJu BOHM MOXYTh 3 efqHyBaTHcs. lle BigOyBaeTbcsl mpu MigHATTI
PIBHIB IPYHTOBHUX BOJI, 00 KaNuIipHOT KAHMHU 10 TPYHTOBOT'O TOPU30HTY.

Kaminsspaa Bojga Mo’ke ICHyBaTM B 30HI aepaiii y BHUIVISAI MIABIIIEHOT,
po3’enHaHOI Ta MiAHATOI. BOoHa BakyiMBa N7l 3BOJIOKEHHS TPYHTIB Ta KUBJICHHS
KOPEHEBOI CUCTEMH pOCIIMH. THMYAcOBI BUTbHI, TPaBITAIIiiHI BOIU MEPETIKAIOTH 10 TPIIHHAM
Ta MOPO>XHUHAM 1 IIBUJIKO TIOTIOBHIOKOTH IPYHTOBL.

BepxoBogka — ocoOnuBHI TUN MiI3eMHUX BOJ. BoHa Hakomu4yeTbcs Ha
BITHOCHO BOJAOTPUBKHUX MOPOJAX, 5K 3aJSTal0Th B MEXaX 30HU aepallii y BUTJISAI1
OKpEeMHX JiH3, a00 YaCTUH IUIACTIB, 110 BUKJIMHIOIOTHCS. Y TBOPEHHSI BEPXOBOJIKH
noB’si3ane 3 1HQUIbTpaliel0 arMochepHUX OmnajiB, IMOBEPXHEBUX BOJ Ta
KOHJICHCAI[IEI0 BOJSHOI Mapu. 3BUYAHO 1€ TUMYACcOBi (CE30HH1) YyTBOPEHHS, ajie
JEKOJIHM AOCUTh MOTYXH1. [IOoTyXHICTh IIapiB BEPXOBOJKH CKJIAJAa€ B OCHOBHOMY
0,4-1,0 m, gexonu 3-5 M. BoHa ¢hopmyeThbes sIK IPaBUIIO Y CYHIIIAHO-CYTJIMHUCTUX
IpyHTax (MOpeHa, ajloBid Ta iHIl). Benuke 3HaueHHs Mae Takox penbed. Ha
KPYTHX CXHJIaX BEPXOBOJIKAa Mail’ke HE YTBOPIOETHCS.

Bona  xapakrepu3yeTbCsi ~ TaKMMU  O3HakaMu:  OOMEXeHa  IUIOIIa
PO3IOBCIO/KEHHS, PI3KI 3MIHM 3amnaciB (piBHIB), BIICYTHICTh TiJIPaBIi4HOIO
3B’SI3KY 3 PIUKOBHUMH BOJIaMM, MIPHUIIMAE y4acThb y >KUBJIEHHI IPYHTOBOI BOJIOTH 1
JOCUTb IHTEHCUBHO BUIAPOBYETHCS, JIETKOJOCTYITHA JJIsl 3a0pyAHEHD.

B uinomy Boau 30HM aepalii MIHJIMBI, 3ajJ€XaTh BiJl YMOB Ha IOBEPXHI Ta
METEOYMOB, B OCHOBHOMY IIpICHI (32 BHUKIIOYEHHSIM JESKHX MOCYILTUBUX
TEPUTOPIN) 1 JErKoAOCTyNHI. BogHuil pexxum Ii€i 30HM MOKHA aHali3yBaTH 3a
JIOTIOMOTOF0 PIBHSIHHSI BOJHOTO OanaHCy:

Yingh. ¥ Zep.¢- = Vep. T Yowcus.ep.e- T Zmp. T Z3.a. 3.atMu, (2.4)
€ Vingh- — TOCTYNAHHsS BOIM 3 IMOBEPXHi 33 PaxyHOK iHGUIBTpALii; zpp g —
BUIIAPOBYBAHHS IPYHTOBHX BOJ B 30HY aepauil; y,p — CTIK B MEXax IPYHTIB;
Yowcus.2p.¢- — BUTPATH Ha JKUBICHHS IPYHTOBHX BOL; Zyp, — HOTIMHAHHS BOIH 3

30HU aepailii KOPEHEBOK CUCTEMOIO POCIHUH (JeCyKilis) 1 BUTparta ii B KIHIIEBOMY
pe3ysbTaTi Ha BUMApOBYBAaHHS 3 30HU aepalii B atMocdepy (TpaHcmipalis); z; 4
— BUNAPOBYBAHHS 3 30HU aepallii B atmocdepy; A4, , — 3MiHH 3amacy BOJIU B
30H1 aepaiiii.

OcHoBHUI OOMIH BOJIOIO BIIOYBAETHCS Y BEPTUKAIbHOMY HampsMKy. OCHOBHI

CKJIaJIOB1 — BHUIIApOBYBaHHs Ta 1H(UIbTparis. [le moknaaeHo B OCHOBY BUAUICHHS
THUITIB BOJHOTO PEKUMY:

1) npomMuBHUN — Ying. * Zmp. + Z3.a.5

2) KOMIICHCOBAHUI — Vindh- Zmp. t Z3.4.

3) BUIapoByI04Hil (BUIOTHUN) — Vingh. < Zmp. T Z3.4.-

VY nepimioMy BHMNAAKy HAJJIMILIOK BOAM 171€ HA JKUBJIECHHA I'PYHTOBUX BOJ, a B
OCTaHHBOMY — HeJ0cTaya KOMIIEHCYEThCS BHUIIAPOBYBAaHHAM 3 iX J3epkaia, 1



YaCTKOBO KaNUIIPHUM MIAHATTSIM. B yMoBax Takoro pexumy B IpyHTax Ta
nopoaax MOKYTh HAKOTIMYYBATUCS COJI.

2.3.4. Ipynrosi Boau

[pyHTOBI BOAM — HAWB@KIMBINIMN BUI MiA3EMHUX BOJ, IO B3AEMOJIE 3
MOBEPXHEBUMHU 1 NpUIIMAa€ aKTUBHY y4acTh y K0J000irax Boau. OJHOYACHO BOHU
BAXIKMBI 3 NPAKTHYHOI TOYKH 30py. [PYHTOBMMH BOJAaMM Ha3MBAIOTh MiI3eMHI
BOJM TMEPIIOrO BiJl MOBEPXHI MOCTIHHO II0YOTO BOJAOHOCHOTO TOPU30HTY, IIO
3a1Ara€ Ha [EepHIOMY BMTPUMAHOMY II0 IUIONI BOAOTPUBI. IX MHOBEpXHs
HA3MBA€ETHhCS PIBHEM abo0 A3€pKajoM IPYHTOBUX BOJ. BiacTanb Big HBOTO 110
KpPOBJI1 BOJOTPUBKOIO JIO)KA HA3WBAETHCS MOTYX-HICTIO I'PYHTOBOTO TOPU3OHTY
(mapy rpyHTOBHX BOA). BoHa MOCTIitHO 3MIHIOETHCS.

B 3anexHocti Big OymOBH MICHEBOCTI ICHYIOTh pI3HI (OpPMH 3ajsraHHSA
IPYHTOBUX BOJ[: TPYHTOBHI MOTIK, IpPyHTOBUHM Oaceiin, 3MimaHa. Sk mpa-Buiio pyx
BIIOYBA€EThCS 3a HAXWJIAMU MICHEBOCTI, ajieé B JIESIKUMX BHUIIAJKaX HAaXUJ JOXkKa
(BOIOTPHUBY) Ta piBHS IPYHTOBHUX BOJI MOKE HE CITIBIAAaTU. PiBHI 3aBK/IM HAXWIEH] B
OIK 30H PO3BAHTAXKEHHS (APEHAXKY) 1 pyX i€ B LpoMy kK Hanpsmky. LLIBuikicts pyxy B
ocHoBHOMY ckiaiae Bin 0,1 1o 1 M/100y.

[loBepxHs IpyHTOBHX BOJ HepiBHA. Y OLIBIIOCTI BHUMAJAKIB BOHA MOBTOPIOE B
3rJ1aP)KEHOMY BUIJISIAIl JIEHHY MOBEpXHIO. ['MuOMHa 3ansiraHHs TIPYHTOBUX BOJ
3MIHIOETBHCS BIJ HYJSI IO JECATKIB T4 COTEHb METPIB (0OJHOYACHO 1€ € TOTYXHICTh
30HM aepaiii). BoHa 3anexuTh Big KIIMary, TreoJIOT1YHOI OyJI0BH, penbedy
MICHEBOCTI, a TaKOX 4YacTKOBO BIiJ TpaHcHipamii (pociuHHOCTI). B  30HI
HAJMIPHOT'O 3BOJIOKEHHSI HaBITh Majil MOTOKH MOXYTh JPEHYBATH IPYHTOB1 BOJIU.
A y 30H1 HEZIOCTaTHBOT'O 3BOJIOKEHHS HABITh BEJIMUYE3H1 OAJIKH, Bpi3aHi HA I€CATKU
METPiB, MOXKYTh HE JOCITHYTH I'PYHTOBUX BOJ. O01acTh iX )KUBJICHHS CITIBIA/A€ 3
00JacTIO PO3MOBCIOKEHHS. PO3BaHTaXXylOThCS BOHM B JIOJMHAX PIYOK Ta
KOTJIOBUHAaX o03ep. YacTkoBO BHUMAapoBYIOThbCs. Po3BaHTakeHHS Moxe OyTu Yy
BUIJISIIL JKEPEIT, TPOCOUYBAHHS Ta 1H.

SIk 1 moBepXHEBl BOAM IPYHTOBI XapaKTEPHU3YIOThCA MEBHUM T1APOJIOTTYHUM
pexxumMoM. JIo HBOTO BIJHOCATH PEXKUM PIBHIB (BOAHMI), PEKUM TeMIlepaTypu
(TepMiyHUI) Ta TIAPOXIMIYHUN PEKHUM.

PexxuM piBHIB BU3HAUA€THCA 3MIHAMU CKJIQJIOBUX PIBHSHHS BOJIHOTO OajlaHCy.
JJist TpyHTOBHX BOJ BOHO Ma€ TaKUW BUTIISIA!

Yorcus.2p.6. =~ Yep.e. T Zep.s. = en. eprhu, (2.5)
IC Vocus.cp.¢. — JKUBICHHS IPYHTOBHX BOJ 3 30HH aepaulil; yppg — CTIK
IPYHTOBHX BOX; Zzp g, — BUIIAPOBYBAHHS 3 Ji3epKaiia IPYHTOBUX BOI; o —
OOMiH 3 IIMOMHHMMH rOpU3OHTAMM; *AU,, — 3MiHM 3anacis. [lis Toro, w06
aHaI3yBaTH PEKUM PIBHIB HEOOX1HO BC1 CKJIa/I0B1 IEPEBECTH Y MIAPU:

©,-0.)a
F

a-AH =
N +

Yorcus.ep.6. — Zep.s. TV on. (2.6)

ne AH — 3MiHa piBHI; ¢ — Koe(illleHT NOB’si3aHUNA 3 BOAHO-()I3UYHUMU

BJIACTUBOCTSIMU TIOpoaM (BiH JOPIBHIOE BOJOBiIJaul MPU TOHUKEHHI PIBHA 1



AeQIUTY BOIOTY — MPH MiABUIICHHI); Oy, — 00’€MHa BUTpaTa IPUTOKY; Ocpm
— 00’eMHa BUTparTa cTOKy; A — ygac, /Ui SIKOTO CKJIaJICHO BOJAHUI OanaHc; F—

oA AUISHKY, 7S SIKOT CKJIaJieHO BOAHUM OanaHc. OCHOBHUMHU CKJIQJOBUMH €
Yowcus.2p.e. T Zap, .. POKUM BIITOKY 4acTO MOB’S3aHMUI 3 PEKUMOM IIOBEPXHEBHX

BOJHHUX OO’€KTIB, 110 JPEHYIOTh JAHUW TOPU30HT IPYHTOBHUX BoJ. Ha skuBiIeHHsS
IPYHTOBUX BOJ B cepelHboMmy iae Big 5 no 35% armocdepHux omaniB. Pexum
PIBHIB XapaKTEpPU3YETHCS HASBHICTIO OaraTopiyHUX CE30HHUX Ta JT0OOBHUX
KOJIMBaHb. [pYHTOBI BOJY MalOTh YiTKO BUPaKEHWH 30HANLHUN Xapaktep. J[000Bi
KOJIMBaHHS B OCHOBHOMY IOB’s13aHi1 31 3MiHaMU BUIIAPOBYBaHHS.

Pexxum temnepatypu Takox (GopMyeTbes M AIE0 METEOPOJOTTUHUX (PaKTOPIB.
3 rmbuHoI OaraTopiyHi, CE30HHI Ta J00OBI KOJMBAaHHS TEMIIEpaTyp IOCUTH
HIBUAKO 3aTyXaloTh. 3aryiuOJeHHS TOPU30HTY TMOCTIHHUX TeMmmnepaTtyp Ouls
€KBaTopa CKJIaJa€e JeKUIbKa METpiB, a B 00JIaCTAX PI3KO KOHTUHEHTAJIbHOTO
KiiMaty 30uibinyeTbess 10 40 M. binsg HpOro cepedHi TemmepaTtypu BOIU
npuOIM3HO BIANOBIAAIOTE CEpeHIM OaraTopiuHUM TeMmIepaTrypam IMOBITPS IaHOi
MicueBocTi. Jlani BHM3 TeMmIiiepaTypu IOCTYNOBO HapocTaioTb. B xomomHomy
KJIIMaTi MOCTIMHI Temneparypu MoxyTh ckiagatu 0°C, B xapkomy no 25-28°C.
Ce30HHI aMIUTITYd TEMIIEpaTyp B OCHOBHOMY ckjiafaroTh 10-15 1 mexonu 1o
20°C.

['ppoxiMiuHMI pPEXUM IPYHTOBUX BOJ TaKoX € 30HaIbHUM. HaiiOinbiie
3HAYEHHS MalOTh p0o30aBJIEHHS IPYHTOBUX BOJ MPICHUMU JOIIOBUMHM Ta TaJIUMHU, a
TaKOX BHIIAPOBYBaHHA. B 30HI Mep3J0TH MiHepadi3alisi MOXe 3HA4YHO
3MiHIOBaTUCA: BiJ 5-30 MI/i mig 4ac i1HTEHCUBHOTO TaHEHHs (BJIITKY, HANPHUKIHII
BECHM), 10 | T/1 — y TNOCTIMHUX TaJMKax B KIiHII 3UMH. B 30H1 JOCTaTHHOTO
3BOJIOKEHHS 3MIHM MiHepasti3ailii Takox 3HauHi: Big 20 mr/mn 1o 500 mr/in. B 30H1
HEJIOCTATHBOT'O 3BOJIOKEHHS MIHEpasizallisi Boa Moxe nocsrata 1-11 1/, To6TO
BOHM BX€ CJa0OCOJIOHYBAaTli Ta CHJIBHOCOJOHYBaTi. TyT TmepeBakaroTh He
riipokapOOHaTHO-KaIbIIEB], a  cyib(aTHO-HATpieBI Boau. I[lepeBakaHHs
BUIIAPOBYBAHHS CYIPOBOKYEThCS HAKOMWYEHHSM coOJel B 30H1 aepailii Ta
30UTBIIEHHSM MiHEpati3alii [pyHTOBUX BOJI.

Bei i 3MiHM xapakTepusyBanu He TNMOOKO 3ansraioui Boau. [lpu rimbGuuax
3anmsaraHHs noHaj 10 M ce30HHI 3MIHM MiHepati3alii CTaloTh Ayxe Manumu. B
JTOOUX YMOBaX 3 TNIMOMHOIO BOHU 3aTyXalOTh.

[pyHTOBI BOAM MOXYTh OYTH MOALIEH] TAKOX 32 YMOBAMH 3aJIATaHHA: IOPOBI,
TPIIMHHI, TPIIMHHO-KApCTOBI Ta 1HII. Hali0iabiie po3moBCIOIKEHI MOPOBI.
Cepen HUX BUAUIAIOTH ITPYHTOBI BOJM PIUKOBUX JOJIMH, JIbOAOBUKOBUX BIAKIA/IB,
ripcbkuX o0nacTeil, MDKTIPCHKUX 3amajuH, Nepel-TIpHUX HAXWICHUX pPIBHUH,
MyCcTeNlb Ta HaMIBIYCTEJb, CTEIIB, MOPCHKUX y30epex, MIoH Ta iHmi. O4eBUAHO,
10 HaWOUIBII MOTYXHI TOPU30HTH TPYHTOBUX BOJ BMHHMKAIOTh Y BIJIMOBIIHUX
TOBIIAX PHUXJIUX BIIKIAAIB (B TOHWKEHHAX penbedy) B 30HI JOCTATHHOTO
3BOJIOKEHHS.

2.3.5. ApresiancbKi BoaAu

ApTe3iaHCbKUMHU BOJAaMU y TEINEpIilIHii Yac Ha3WBalOTh BCl HAIIPHI MIA3€MHI1
BOAM, 10 3aJsiraloTb y BOJOHOCHUX TOpPH30HTaxX (KOMIUIEKCaxX) MIK



BOJIOTPUBKUMHU, 200 BIAHOCHO BOJOTPUBKUMU MlacTaMu. Hamip TyT CTBOPIOEThCS
riIPOCTATUYHUM, JITOCTATUYHUM THUCKOM, TEKTOHIYHMMHU Hampyramu, 3MIHAMU
MOPUCTOCTI BHACIIJOK YTBOPEHHS HOBUX KpPUCTaJiB, KPIOTEHHUMHU SIBUIIAMHU Ta
HIIUMHU  (daKTopaMu. YMOBHU 3ajsiTaHHS HaMIPHUX BOJOHOCHMX TOPU3OHTIB
MOXYTbh OyTH JOCHUTH pi3HOMaHITHI. CHcTeMa TakUX TOPU3O0HTIB PO3AUICHUX
BOJIOTPUBAMU YTBOPIOE apTe3iaHChbKUU OaceiiH min3eMHUX Boj. Taka Ha3Ba
MoB’si3aHa 3 Ha3Bolo MpoBiHUII ApTya (y ®panuii), ae Bnepue B €spomi y XII
CTOJITTI OYJI0 OTpUMAaHO (POHTAHYIOUY MiI3EMHY BOJY.

Po3p13HSI0Th 30BHIIIHIO Ta BHYTPIIIHIO 00JacTi 1HQUIBTPAIITHOTO KUBJICHHS
apTe3laHChKUX BOJOHOCHHUX TOpU3OHTIB. llepmia 3HAXOAMTBCS Ha MeXKax
apre3iaHChKOro OaceiiHy Ta mo3a HUMU. B Mexax BHYTpIIIHBOI 001acTi
(’KUBIIEHHS) PO3PI3HSAIOTH 30HU TOTJMHAHHS Ta TMepeiauBy. B 30H1 morivHaHHS
BiIOyBaeThes 1HOUIbTpalis, ado 1HGIIoAIIs MOBEPXHEBUX BOJA Ta aTMOC(hEepHUX
omajiB 0e3mocepe]Hb0 Yy BOJOHOCHMM TOPU30HT. Y Jpyrid 30H1 BiOyBaeTbCs
MePeIUB BOJ 3 OAHOI MAPOreoJ0riuHOT CTPYKTYPH B 1HIY.

Po3pi3HS10Th TakoXk OocepeaKku (BiKHA) MEPETUBY 3 OJHOT'O TOPU3OHTY B IHIIHM.

[lepenuB  apTe3iaHCBKMX BOJ y TIPYHTOBI HAa3UMBalOTh  OCEpPEIKAMHU
PO3BAaHTAXKEHHS. X MOALNAIOTH HA BiIKPHUTI, 3aX0BaHi Ta IITY4YHi.

VY BepxHIX MoBepxax apTe3laHChKUX OacelHIB MIA3€MHI BOJIU PYXalOThCS Bij
o0nacTi MOIJMIMHAHHA J0 o00JacTi Hamopy Ta po3BaHTaxeHHs. lLle Boau
IHQUIBTPAIITHOTO MOXOJKEHHS. Y HIDKHIX MOBEpXaxX, /1€ BOHU BUTUCKAIOTHCA 3
[NIMHACTUX Topia  (emi3iiHUNA  peXuM pyxy, CEIMMEHTalldHI BOJU) pPyX
HaIpaBJICHU BiJ AUITHOK HAWMOUIBIIMX TOBII TJIMHUCTUX TOPiA 1 HAHOUIBIIIOIro
3aryMOJICHHsT BOJIOHOCHUX TOPHM3OHTIB JI0 OKpaiH Oaceitny (puc. 2.30). IcHYIOTH Takox
apTe3iaHChKl OacelHU 3 BIIOKPEMJICHUM CTOKOM Y PI3HHUX YAaCTUHAX, BUKIIOYHO
HQUIBTpALITHAM PEKUMOM, BUKIIOYHO €N3IAHUM (JaT. elisio — BHUTHCKaHHS,
BUIITOBXYBAaHHS) peXUMOM Ta iHIIL. OCTaHHI CTPYKTYpU BIIHOCATHCS N0 JHA
MOpiB. JIpeHax OaceiiHiB HaOUIbIIE MPOSIBISETHCS Y MPUITOBEPXHEBUX YaCTUHAX 1
0coONMBO Ha oOKpaiHax. JlonMHM KpYNHHUX pIYOK SBISAIOTBCA JAPEHAMHU
apre3iaHChbKUX Boja A0 ropu3oHTiB 500-700 M Ta Ouiblie. BaxnuBy apeHyoouy
pOJIb BIIIFPAIOTh TAKOX KOTJIIOBUHM BITHOCHO KPYIHHUX 03€P.

[NxpoxiMiuHa 30HAIBHICTH apTe31aHCHKUX OACEHHIB MOJISATae B 3MiHI XIMIYHOTO
CKJIaJly Ta CTEMeH1 MiHepalizallii miA3eMHuX BOJ 3 ruOuHOI0. BoHa moB’s3aHa 3
riipodi3uUHOI0 Ta TIAPOAWHAMIYHOK. Y 30HI I1HTEHCHBHOTO BOJOOOMIHY
(temnepatypu g0 25°C), BoAM TpICHI Ta COJIOHYBaTi. B 30H1 yHmOBUIBHEHOTO
BOJIOOOMIHY TeMIlepaTypH Bxke MOXKYTh focsiratu 40°C, BoAu MEpPEeBaKHO COJIOHI
(cynbaTHi Ta  xyMOpuAHi). 30HAa JIOCHTh  YHOBUIBHEHOTO  BOJIOOOMIHY
XapaKTepU3y€eThCs B1JTHOBJIIOBAJIbHOIO 00CTaHOBKOIO CEpeIOBHUIIIA,
temriepatypamu Big 150°C Ta BuIlE, XJIOPUA-HO-HATPIEBUMH, XJIOPUIHO-
KaJIbL[1€BO-HATPIEBUMU Ta XJOPUIHO-KAIBIIEBUMU BOJAMH 3 MiHepaiizaieo 50-
500 r/m.

2.3.6. IlixnzemMHi BOAU Yy TPIIMHYBATHX
Ta 3aKapCTOBAaHUX MOpPoOJax



OcHOBHUMU BUAAMU TPINIUH (K1 BMIINIYIOTh JOCUThH BEJIHUKY KUIBKICTH BOJ) €
TEKTOHIYHI Ta TPIIMHUA BHUBITpOBaHHA. CHCTEMH TpIUIMH HE TUIbKHU
30UTBIIYIOTCS, ajle MOXYTh 1 3aHOCHTHCS, 3allOBHIOBATHCS HOBOYTBOPEHHSIMH,
BOJO3MIHIOBATUCS. Y KapCTOBUX MacuBaxX TPIUIMHU TEPETBOPIOIOTHCS Y
MOPOKHUHU — KaBEepHHU. TakuM YMHOM XapakTep BOJAOHOCHOCTI TPILIUHYBATHUX
MOPiJT € Pe3yabTaTOM MEBHOI (CKIAAHOT) T€OJOT1YHOT iICTOPIi pO3BUTKY. TpiluHHI
BOJM MO>KHA MOJUIATH HA TPU OCHOBHUX KJIACH:

1) perioHanbHO-TPIIIUHHI;

2) nOKaNbHO-TPIIIUHHI;

3) TpIlIMHHO-KapPCTOBI.

PerionaibHO TPINIMHHI NMEPEBAXKHO MOB’s3aH1 3 MPUIIOBEPXHEBUMU YaCTUHAMMU
reoJIOTIYHOrO POo3pi3y 1 TPIU[MHAMU BUBITPIOBaHHS. BoHM mOiOHI 10 IPYHTOBUX
3a BIUIMBOM 3O0BHIIIHIX (AaKTOPiB, CHIBMAAIHHAM OOJAcTl JKUBJEHHSA Ta
po3noBciokeHHs. HalwacTtime 11 BOAM TMOB’s3aHI 3 IHTPY3UBHUMH Ta
ey3UBHUMH MOpOJAaMH, MESIKAMH IIITBHMMH OCaJOBMMHU BiiKlagamu. 1x
MOTYXHICTb (MOTY>HICTh BOJOHOCHUX 30H) ckiagae 30-100 m, nexonu Ounbie. Sk
MPaBWJIO BOHHM HE JIalOTh MOTY>KHUX JKepell. Alle y edKuX BHIaJKaX, B MExKax
BEJUKUX €(Qy3UBHUX IMOKPUBIB, MOXYTh YTBOPIOBATUCH JIOCUTH BEIMKI MOTOKH
HamipHUX Ta Oe3HamipHuX Boj. Hampukian 3 naBoBoro MacuBy Aparail BUTIKA€
mwkepeno Aiirep-Jlia 3 ge6itom 20,5 M3/c (o JOpiBHIOE cepeHiit piumi).

JlokanbHO-TPIIMHHI BOAM MOB’sA3aH1 3 KDYIHUMHU TEKTOHIYHUMHM TPIIIMHAMHU Ta
po3JIoMaMHu y 3eMHii Kopi. BoHU yTBOPIOIOTH J1HIHHO BUTATHYTI BOJJOHOCHI 30HH,
B AKUX YacTO YTBOPIOIOTHCS MOTYXHI1 Mig3eMHI moToku. L{i 30HM riagpaBiivyHO
B3a€MOIIOB’ s13aH1 3 T1IPOreoIOTIYHUM cepeioBuleM. [lepeBaxaioTh HamipHi BOJIH.
JlokanbHO-TPIIMHHI BOAW HAHOUIbIE PO3MOBCIOJIKEH] Y TIPCHKUX 00JIacTAX, X04a
3yCTpIUalOThCS 1 B MeXaxX WIMTIB Ta BHUCTYNIB (yHnamenty. [llupunu 30H
TPIIIUHYBATOCTI CKIanaTh 0,5-5 kM, noBxuau 10 8-10 KM, ane AeKoiIu HabaraTo
outbie. ['muOuHu 3ansraHHs BOJA SK MPaBWIO HE MEPEeBUINYIOTH 15 M. 3 30HaMu
PO3JIOMIB OB’ s13aH1 KPYIH1 pOAOBUINA MiHEPATBLHUX BO/I.

TpilMHHO-KapCTOB1 BOJM 3aJSITalOTh 1 PyXaloThCd y TPIUIMHAX, MOPOKHUHAX,
KaHajlax, Iedyepax KapcToBux ooOnacteil. Bonu gocuth pizHomaHiTHI. Tyt
CIIOCTEPIraeThCcsl HAWOUIbIIA PI3SHOMAHITHICTh CHEUUM(IUHUX MIA3EMHUX BOJHUX
00’€KTIB Ta T1IPOreosIOriYHUX yMOB. BuBuaTu ix gocuth ckiagHo. TyT MOXKYTb
yTBOPIOBATHUCS Belnue3H1 mkepena. Hanpuknan y @paniii mxepeno Bokito3 mae

ne6it 150 m3/c, mo y aBa pasu Gimblue cepeIHBOr0 GAraTOPiYHOrO CTOKY TAaKOi
Kapmnarcekoi piuku sk I[lpyr. locuth 6araTto KapcTOBHX JKEpeid MaroTh JeOITH
moran 10 M3/c. PexuM KapCTOBHX BOJ B3a€MOIOB’SI3aHHH 3 MOBEPXHEBHMH

o0’exktaMu. Y TIOTY)KHHX KapCTOBUX MAaCHUBaX CIIOCTEPIra€ThCs CBOEPIAHA
BEpPTUKAJIbHA 30HAIBHICTH BOJ, IEBHOIO MIPOIO MO10HA A0 3BUYAMHUX TEPUTOPIH.

2.3.7. CtpykTypu niazemMHoi rigpocepu

BepTukanbHi CTpYKTYpH HiA3EMHOI ripochepr MU B3KE YaCTKOBO PO3TIISHYIH.
Ane TakoX BHUIUISIOTHCS KOMIUIEKCHI T1IPOTEONIOTiYHI CTPYKTYpH, Kl TICHO
MOB’513aH1 3 TE€OJIOTTYHUMHM, B MEXKaxX SIKUX NepeBakae OJMH ab0 JIeKUIbKa MEBHUX



TUIIB CKYyMYeHb Mi3eMHUX BojA. OCTaHHI MOJULSIIOTH HA JIBA OCHOBHHMX THIU: 1)
MJIACTOBI; 2) TPIIMHHO-KWIbHI. BOHU BKJIIOUAIOTh TIEBHI KJIACH Ta IM1IKJIACH.

3a HUMU BHAUISIIOTH JEKUIbKA THIIIB TiIPOTE€OJOTIUHUX CTPYKTYP MEPIIOTro
MOPANIKY, Kl BKIIOYAIOTh CTPYKTYPH JAPYTrOro MOPsSAKYy, ajie 1 caMl MOXYTh
00’eqHYBaTUCS Y HAJIOPAJIKOBI MEracTpyKTypu. Jlo CTpyKTyp MEpHIOro MOpsaKy
BITHOCSITh: T1IPOT€OJIOTIYHI MACHBH, apTe3laHChbKi OacelHM Ta BYJIKAaHOT€HHI
OaceliHu.

['pporeonoriyauii MacuB siBisie coboro Buctyn gynaamenrty (puc. 2.31). Bin
MOXe OyTH MEpeKpUTUH 4YEeTBEpTUHHUMHM Binkianamu. Lle mMoxyTh OyTH 1IUTH
miatpopm  abo  ckimamyacti  crnopyau rip.  Jus mMacuBy  XapaKTepHO
PO3MOBCIOJIKEHHSI PI3HOMAHITHUX TPINIMHHUX BOJ. B po3pi3i rigporeosoriyHoro
MacHBY BUJIUISIOTHCS 30HM aepallii, CE30HHUX KOJIMBaHb PIBHIB MiJ36MHUX BO/I,
TPIIMHHO-IPYHTOBUX BOJ Ta TPIIIMHHO-HAMIPHUX BOJ. [ToTyXHICTh 30HM aeparlii
y 1no0pe JpeHOBaHUX TIPCHKUX CIOPYAAaX MOXE JOCATaTH COTE€Hb METPIB.
[Tinzemuuii ctik 3 Hei Moxe icHyBatu 10-30 710 micns iHGLIBTpalii omaiis.
TpilIMHHO-TPYHTOBI BOAM PO3MOBCIOPKEHI B MeEXax KOPU BUBITPIOBAHHS.
[locTiitHe ii HACMUEHHS CIIOCTEPITraeThCsl TUIBKK Y HUKHIX YaCTHMHAX CXWIIB Ta Y
JOJIMHAX PIYOK.

Jlo apre3iaHChbKHUX OacelHIB BITHOCSTHCS TaKl TIAPOreoJIOTiuHI CTPYKTYpPH, SIKi
CKJIaJaloThcsl 3 (QyHIAMEHTy Ta 4OXJa, y SIKOMY BMILIYEThCSI OCHOBHA YacTHHA
MiI3eMHUX BOJ. Lle ToJJOBHUM YMHOM IIAaCTOB1 apTe31aHChKI Ta IPYHTOB1 BOJIH.

Penbed moBepxHi apTe3iaHChKUX OaceilHIB MOke OyTH JOCUTH PI3HOMAHITHHM.
Ile HM30BUHU, PIBHUHM, TJIOCKOTIP s, IJIATO, MDKTIPHI 3anajuHu Ta iHme. Onaay,
BUIAPOBYBaHHS Ta NIA3€MHUI CTIK PO3MOJUICHI HAa TEPUTOPIi apTE31aHCHKOTO
OaceilHy pIBHOMIPHO 1 NIAKOPSIOTHCS IMIMPOTHIM 30HANBHOCTI Ta BHUCOTHIN
nosicHocTi. [loBepxHeBUIl CTIK B OCHOBHOMY HampaBlIeHUW BiJ mnepudepii 10
BHYTPIIIHIX o0sacTeil. PO3pI3HSIOTH CTIYHI Ta O€3CTIUHI apTe3iaHchKi Oaceiinu. Ha
TEPUTOPIi OCTAHHIX MOXKE BIJOYBATHUCS 3aCOJICHHS 3€METIb.

BbynoBa 4oxiiB apTe3iaHCbKUX OaceiiHiB MOke OyTH JOCUTH cKiIaaHow. [lopsy 3
0CaJIOBUMHU BIJKIAJaMU TYT MOXYTb 3yCTPI4aTUCS BUBEPKEHI MOPOJIH, SIKI MAIOTh
JIPYTOpSIHE 3HAYCHHs. Y YOXJ1 PO3PI3HSAIOTH BOJOHOCHI IUIACTH, TOPU3OHTH 1
KOMIUJIEKCH BOJOHOCHUX TOpHU30HTIB. Ha3Bu BOJOHOCHHX KOMIUIEKCIB JAIOTh Y
ctpaturpadiuHii MOCIiA0BHOCTI (BiJ JaBHIX 10 MOJIOJUX).

Jlo ByJIKaHOTE€HHUX OaceHIB BITHOCSATH OACEHHU CTOKY IIACTOBO-TPIIIMHHUX,
MOKPOBO-MOPOBO-TPIIIMHHUX Ta TPILUHHO-KWIBHUX TMIJ3€MHUX BOJ PI3HUX
BYJIKAHIYHUX YTBOPEHb — KOHYCIB BYJIKaHIB, TOKPUBIB Ta MOTOKIB 3aCTUTJIUX JIaB.
BynkanorenHi yTBOpeHHs (KpIM BJIACHO BYJIKAHIYHMX KOHYCIB) 3alAraloTh Ha
HEPIBHOCTSAX €pO31MHO-TEKTOHIYHOTO pelbedy 1 NEPEeKpUBAIOTH aPTE31aHCHKI
OaceiiHM Ta TiAPOreoJIOTiyHI MacuBH. [1AporeosioriyHi  yMOBH  JOCHUTh
pizHOMaHiTHI. OCOOTUBUMHU € BOJM aKTUBHO J1I0YMX OACEHIB 3 0JHOr0O OOKY, a 3
JIPYroro — ICHYIOTh YacTKOBO a00 TIOBHICTIO Mpomep3iii OaceiHu B 30HI
0aratopiuHOi MEP3JIO0TH.

3a 0cOo0JIMBOCTSAMH 3JIATaHHS BYJIKaHOT€HH1 0aceHM JIISATh HA TPU TUIIU:

1) nonuHHI Ta KOTIOBUHHI (€y3UBHI, BUBEPKEHI MOPOJM 3aMOBHUIM Bl €MHI

hopmu penbedy);



2) BepuinHHI (ey3UBHI MOTOKU MEPEKPUBAIOTH BOJOAUIN T CXWIIN);

3) cxiaaHi (J1aBu Ta Typu chopMyBaiv BYJIKaHIYHI TUJIATO Ta HATIP A).

Ha Vkpaini xapakTepHUM BYJKAHOT€HHUM YyTBOpEHHsSM € Buropnar-
['yTuHChKMl ByJKaHIYHUHN XpebeT y 3akapnaTTi.

2.3.8. Pyx migzeMHHX BOJ

Oco0nuBOCTI pyXy BOJIMU y MOPUCTOMY CEPEIOBHINI OyIu BXKE PO3IIIAHYTI Y
nynkTi 1.2.17. B mpupoal pyxXx OCHOBHOI YaCTMHHU BOJ Y 30HI AKTUBHOTO
BOJI0OOOMIHY MOYMHAEThCS Bif moBepxHl. Crnovyarky BOHM MMONAAalOTh B 30HY
aeparii. TyT BinOyBaeThcs mpouec iHQuIbTpalii (BCMOKTYBaHHS) BOJAU B IPYHTH Ta
MOPOAM TIOPHU AKUX B OCHOBHOMY BUIBHI Bl Boju. BoHa moauisieThest HA 1Bl cTaAll
(1Ba BUIN):

1) BiIbHE MPOCOBYBAHHS;

2) HOpMaJIbHY 1H(DUTBTpAILLIIO.

Ha mepumriéi ctagii mIBUAKICTh BCMOKTYBaHHsSI Ha0araTo BHINA, CaMe 3aBISKH
BiIKpUTOCTI 1op. Ilo Mipi iX 3arIOBHEHHSI BOHA CTA0LTI3YETHCS — BCTAHOBIIOETHCS
HOopMalibHa 1HGUIBTpamis. [Ipuknan kpuBoi 1HGUIBTpaNii MokazaHo Ha puc. 2.32.
[HdIbTpaLiiiHI BOOU MOXYTh JOCATHYTH PIBHS IPYHTOBHUX, a00 3aJIUIIUTUCSA B
30H1 aepallii y BUTJIs1 NiABIIIEHOT BOJIOTH.

be3nanipHi rpyHTOBI BOAM PYXalOThCs 3a HaXWJIaMHU IMOBEPXHI BOJOHOCHOI'O
TOPU30HTY Ta BJIACHOT OBEPXHI 32 3aKOHAMU (DiIbTparllii:

Q
p = =I{d)-l. 2.7)

Koediuient dinbrpanii moxe 3MmintoBatucsa Bin 100-200 meTpiB Ha 100y s
raneynukiB g0 0,001-0,0001 M/no0y ans rauH. B pi3Hux mickax (3 JoMimkaMu abo
0e3) BiH cTaHOBUTH 1-50 M/m00Yy.

[lepexin n0 TypOYJIEHTHOTO PEXHMY PEAJIbHO MOMKJIUBUU TUIBKH B KPYIHUX
TpilMHAaX abo0 MmopoxHUHAX. (s mepexigHUX PekRUMIB BHUKOPHUCTOBYIOTH TaKy

Gopmyy:

L

I =av+bv?, (2.8)

ne I — rigpaBaiyHMM mOXwi, a Ta b — KoeQilieHTH, 110 BU3HAYAIOTHCS
exkcrepuMeHTanbHuM nuaxom. Ilpu b = 0 dhopmyna nepeTBoproeTbes B Gpopmyiny
Hapci. Ilpu Benukux MBUAKOCTAX (PUIbTpaLii CKIa0BOIO @ MOXKHA 3HEXTYBATH 3a
ManicTio ii BenuuuH. Toai ¢opmyna (2.8) orpumye Burisg ¢gopmynu Illesi-
KpacHomnonbcbkoro:

v=K-ANL (09

ne  — koedimieHT TypOyneHnTHol ¢unpTpanii (KpacHomonbewbkoro). Horo
BHU3HAYAIOTh MOJbOBUMHU JTOCIIIJKEHHSIMHU.
OinbTpaliiHi TOTOKH XapaKTepU3ylOTh MEBHUMHU eleMeHTaMu. [ iapaBiiuHun

UZ

HAaIp Mi3€MHUX BOJI K IPABUIIO HE BPAXOBYE MIBUAKICHUN (2g ] 3a paxyHOK

MaJIuX 3Ha4YCHb HlBHI[KOCTCﬁ. TOMy Horo 3aIlMCYIOTH TaK:



P
H=—+7

Pg (2.10)
P

Le n’e3omerpuynuit Hamip (puc. 2.33), a BiIHOIIECHHS (pg j e II'€30METpUYHA
BUCOTa. Y JUHAMILl MIA3eMHUX BOA (TLApOreoJnHaMilll) 1M’ €30METPUYHHUIA HaIip
HA3MBalOTh NPOCTO HamopoM. /[l Oe3HamipHUX BOJ BOHMU CHIBMNAJAIOTh 3
BIIMITKaMu, a JIJIsl HalipHUX BOJ BPaxOBYIOTh J0JATKOBUU THCK. KpiMm Toro mms
HaIIpHUX BOJ PO3PI3HAIOTH MOHATTS HAMOPY HaJa KPIBJICIO JAHOTO TOPU3OHTY Ta
MOHSTTS HAJIMIIKOBOTO HAIMOPY, Ha/l ICHHOIO MMOBEPXHEIO (IUB. puc. 2.34).

[Ipu pyci ming3eMHUX BOJA YacTUHA €Heprii (Hamopy) BUTpPAYaeThCcsl HA TEPTS.
ToMy, SKIIO PO3TASgaTH BEPTUKAJIBHUNA pO3pI3 MO3J0BXK HAMPIMKY PYXY,
OTPUMAEMO KPUBY NOHIKEHHS Hamopy. s BUIbHOI MOBEPXHI BOHA HA3UBAETHCS

KpUBOIO JIETIpecii, a JUisi HamipHUX BOJ — I1’€30METPUYHOI0 KpHuBOo. JliiicHe
3HAYEHHS iX MOXWJIY y MEeBHIN TOUIll HA3UBAIOTh HAMMIPHUM I'PAIIEHTOM:

,__dH

- dL (2.11)

HanpsiMmku pyxy Mif3eMHUX TOTOKIB XapakKTEpHU3yIOThb JHIAMH TOKIB. Bonwu
CHIBIAJAIOTh 3 TPAEKTOPIAMH PyXy YAcCTOK PIAWHHU, SKIO pyX cranuid. JliHii
NEPHeHAUKYJIAPHI 10 JIHIA TOKIB Ha3WBaIOTh JIHIAMM PIBHUX HAIopiB
(exBinorenuianmi). IX mpoekiii Ha TOPU3OHTANBHY IUIONIMHY HA3UBAIOTh
rizpoizorincamu (s Oe3HamipHUX BOJ) Ta T1IPOI30M° €3aMu (JIJIs1 HAIlIPHUX).

Pi3HOMaHITHICTB 33724y JUHAMIKK MiA3eMHUX BOJA Ayke Benuka. lle pyx Bona B
30HI aeparii, IPyHTOBHX, HaIIpPHUX, TPIIIMHHHUX, KACTPOBUX BOJ, HPUTIK [0
CBEPJIOBUH Ta KOJOJS31B Ta 1HIIII.

2.3.9. IlinzeMHHuH CTIK

[linzemMHuii CTIK B LUIOMY IIe¢ TPOILEC TEPEMIIIEHHS IMA3eMHUX BOJ Bij
oOJiacTei )KUBJICHHS /10 MICIb 1X pO3BaHTAXKCHHS IT1J1 €10 T1PaBIIYHOTO HATIOPY.
Kinnese po3BaHTaxXeHHs BiIOYBAETHCS y MOBEPXHEBI BOJIHI 00’ €KTH (B OCHOBHOMY
y piuku). ToMy yacTo miJ MiA3€MHUM CTOKOM PO3YMIIOTh MIA3€MHE >KUBJICHHS
piyok. IHTeHCHBHICTH Moro Tmoka3zaHa Ha puc. 2.35. Kapra moOymoBana Yy
BEJIMYMHAX, Kl HA3UBAIOTHCS 1IAPOM M13€MHOTO CTOKY (MM/PIK):

h, = 0,001,
F, (2.12)
ne W, — 06’eM MmiI3eMHOro CTOKY B piuky ado o3epo (M2/pik), ), — mioia

mig3eMHOro Bomo360py (kM2). BHKOPHCTOBYIOTh TAKOX iHIN IOKA3HHKH,
HaInpuKIIaa KoedilieHT CTOKY:

K,. s
T (2.13)

ne x — map onaxiB (Mm). Lleit koediieHT 3aBXIU MEHIIE OJUHHII, TOMY IO
OMaJu € OCHOBHUM JIKEPEJIOM KUBJICHHS BOJI CYXOJIOJy, a MIJ3eMHUN CTIK — iX
yactuHa. Jlumie y BUMajKax 1HTEHCHUBHOTO MPUTOKY HAIIPHHUX MIJ3€MHUX BOJ 3



cycinmix piukoBux GaceiiHiB (HeBenaMKOro posmipy) X Moxe mepeBmmyBaTH
OJIMHHULIIO.
Takox BUKOPUCTOBYIOTh KO€(ILIEHT MIJ3€MHOIO KUBJIECHHS PIYOK:
9,

Knye.= 9 (2.14)

[Ipu migpaxyHKax MOKa3HUKIB MiJI3EMHOT0 CTOKY ILUIOIII MIA3EMHUX BOJI0300PiB
BU3HAYAIOTh 32 KapTaMU T1APOI30TiNC Ta T1APOI30MN’ €3.

Jlo ocHOBHUX Tpyn (akTopiB, 110 BIUIMBAIOTh Ha (OPMYBAHHS MIJ3€MHOIO
CTOKY BIZHOCATH: 1) MeTeoposioriydi; 2) reomopdoiioriydi; 3) Teosoro-
rigporeosioriudi; 4) kpioreHHi. Jlo MeTeOpoJOTIYHMX BIAHOCSATH  OIAJIH,
TeMIepaTypy, paaialliiHui Ta TEIUIOBUN OajlaHC, BUIMAPOBYBaHHS Ta iHIII. BoHu
HOCSTh 30HaIbHUU Ta spycHMM xapaktep. Jlo reomMopdonoriyHuxX BITHOCSTH
penbed, po3wWICHOBAHICTh MICLIEBOCTI, XapaKTEPUCTUKH TiAporpadiyHoi CITKH Ta
iHmi. Penped BrmBae Oe3mocepeHRO Ta Yepe3 3MIHM METEOPOJIOTTUHUX
XxapakTepucTuk. [liBUIIEHHS MOPI3aHOCTI TEPUTOPIi 30UIbIIYE HAXWIM 3E€MHOI
MOBEPXHI Ta IPYHTOBUX BOJA. TakoXk MIABUIIYETHCS 3arajbHUN CTYIiHB
JPEHOBAHOCTI BOJOHOCHUX TOPU30HTIB Ta KOMIUIEKCIB. ' TuOMHa epo3iitHoro Bpizy
pIYOK, SIK TPaBUJIO, TMOB’Si3aHAa 3 BEJIMYMHOK IUIONII BOA0300py. Y IIbOMY X
HaMpsIMKY 30UIbIIYE€TbCS MIA3€MHUN CTIK. 3 I1HIIOTO OOKYy 3HayHa MOPI3aHICTh
TEPUTOPIA MOKE YaCTKOBO 3MEHIIYBaTH MOXJIMBOCTI (OPMYBAHHS MOTYKHHUX
TOPU30HTIB IPYHTOBHUX BOJ 1 POOUTHU OOJIACTAMM iX PO3BAHTAKEHHS IMEPEBAKHO
BepXiB’s pidoK. J[0 reosoro-riporeoynorivHux GakropiB BiIHECEH] MOTYXKHICTh Ta
CKJIaJl 30HM aepalii, BOAOMPOBITHICTh Ta TIAPABIIYHUN TpPaTIEHT BOJOHOCHUX
TOPU30HTIB. 3HauHE 30UTBIICHHS IMiJI3EMHOTO CTOKY CIOCTEPIraeThCsl B KAPCTOBUX
pationax. Kpiorenni aktopu moB’si3aHi 13 30HOI0 OaratopidyHoi Mep3yoTu. TyT B
LIJIOMY CIOCTEpIraeThCcsl 3HayHa crenudika B PeXUMI SK MII3EMHHX TakK 1
PIYKOBUX BOJI.

@dopMyBaHHSI Ta IHTEHCUBHICTh MIA3EMHOIO CTOKY JIOCUTBH BIIPIZHSIOTHCS B
pPI3HUX THUMNAaX TIAPOTEOJOTTYHUX CTPYKTYp: apTe3laHChKUX OaceliHax Ta
riIporeosioriyHMX  MacuBax. B Mexkax mnepmux  Ao0pe  MpOSBISIETHCS
riIpOJMHAMIYHA 30HAJIBHICTh: 30HAa AKTHUBHOTO BOJAOOOMIHY (IHTEHCHBHOTO
M1A3€MHOT0 CTOKY); YIOBUIBHEHOTO Ta IOCUThH YIOBUIBHEHOTO. 3arajioM 3a nepiy
30Hy mnpunagae a0 98-99% min3eMHOro CcTOKy. AJle BOHAa Yy CBOIO Yepry
HeogHopinHa. CepenHiil yac 3aTpUMKHU BOJIM B Hil ckiangae nmpudauzHo 300 pokis.
Toni sik y 30H1 aepauii Bogu MoxyTh cTikatu 3a 10-30 ni6. Takum unHOM TIpH
nepexol 10 HaMIpHUX, MDKIUIACTOBUX BOJ HIBUAKICTH (DOPMYBAHHS 1136 MHOTO
CTOKY CTPIMKO MaJaeE.

B 11boMy BiHOIIIEHH1 AY’K€ BOXKJIUBUMU CTAIOTh JIOCTIIKEHHS CITIBBITHOIICHHS
(B3a€MO3B’SI3Ky) PIYKOBUX Ta MIA3€MHHMX BOJ. BOHM € YacTHHOIO 3arajbHUX
JOCIIKeHb MiI3eMHOr0 cTOKY. OOmuMpHI poOOTH Takoro poay Oyiau MpoBeaeHI
nig kepiBHuuTtBoM b.I. Kynenina. Bin po3pi3Hse IpyHTOBE Ta apTe3iaHCbKe
MiA3eMHE KUBJICHHS pIYOK. B CBOIO Uepry rpyHTOBe MOAUISETHCS HAa CE30HHE Ta
MOCTIiHe.



Ce30HHE TIPYHTOBE JKUBJIEHHS 3a0€3MEUYyEThCS THUMYACOBUMM CKYMUYEHHSIMHU
rpaBiTallifHUX BOJ 30HM aepaiii TUIa BEPXOBOJKHU, HAIMEP3JIOTHHUMHU BOJAMHU
JISUTBHOTO IIapy 30HU OaraTOpi4HOi MEp3JIOTH, YPUBYACTO PO3MOBCIOIHKEHUMU
TAMYaCOBUMHU  BOJIOHACMYEHUMHU IUIACTaMM BYJIKaHIYHUX Binkimamie. Jls
PIBHUHHUX PIYOK 31 3HAYHUMHU IUIOLIAMHU BOJI0300pIB CE30HHE IPYHTOBE KUBICHHS
Mae JpyropsiiHe 3HaueHHd. Bennke 3HaUY€HHS BOHO Ma€ Il MajluX PiuOK B 30HI
JOCTaTHBOI'O Ta HAJIMIIKOBOTO 3BOJIOKEHHS, @ TAKOXK JUISl TIPCHKUX PIUOK.

[locTiiiHEe TIpPYHTOBE JKMUBJICHHSI 3JIACHIOETBCS 3 OCHOBHUX BOJOHOCHUX
TOPU30HTIB IPYHTOBHX BOJ. BoHO 3a0e3neuye BIZTHOCHO PIBHOMIPHUM MPUTIK BOJIU
70 pIYOK Ha MPOTA31 BChOrO POKY. BHUKIIOYEHHS MOXYTh CKJIaJaTh BIAHOCHO
HEBENUKI TMepioAr, KOJM BHUCOKI pIiBHI (HAmoOpu) BOJAM B PIUIl MOXYTh
OpU3YNUHUTH Led npuTik. (OcoOJIMBOCTI B3a€MO3B’SI3KY IPYHTOBUX Ta PIYKOBUX
po3risiHeMo Hukue). TlocTiHUIl IPYHTOBUN CTIK € OAHUM 3 TOJOBHHUX JIKEpel
MIA3€MHOT0 JKUBIICHHS PIYOK, CIY>KUTh MPUPOJIHIM PEryIsiTOPOM IMOBEPXHEBOTO
CTOKY Ta 3a0e3mneuye MiHIMaJbH1 BUTPATH BOAM.

ApTe3iaHChbKe JKUBJICHHS PIYOK 3YMOBJIEHO MOCTYMAHHAM TITMOMHHUX HANIPHUX
BOJ pI3HMX THIIIB: BIJIACHE apTE31aHCHKUX, KAPCTOBHUX, TPILIMHHO-KUIbHUX,
MIAMEP3TOTHUX, TepMajdbHuUX Ta 1H. Lle# ctik (mpurtik) Bucximuuil. B psmai
BUIAJIKIB PO3BAHTAXKEHHSI apTE31aHCHKUX BOJ 1€ CIIOYATKy y IPYHTOBI, a BXkKe
MOTIM y pPIYKK. 3BUYAHHO apTe31aHChKE >KMUBICHHS PIYOK HE Ma€ BEJIMKOTO
3HAUEHHS, ajle NpH CHPUSTIMBUX TIIPOTEOJIOTYHUX YMOBaX (B OCOOJMBUX
BHUIIAJIKaX) MOKE CKJIAJJaTH CYTTEBY YACTKY.

B ocob6nuBuil knac KyneniH BUIUIMB BTpAaTH PIYKOBOIO CTOKY Ha KHUBIICHHS
MiA3eMHUX BOJ (BII €MHE ITI3€MHE Ta IIOCTIMHE). Moro BiH TakoX mMojinse Ha
Ce30HHE Ta nocTiHe. [I[pUHIMIIOBI CXeMH TaKoTo SBUIIA NTOKa3aHi Ha puc. 2.36.

OcoOnuBOCTI KHUBJEHHS B PI3HUX YyMOBax BIAMNOBIIAIOTH PI3HUM YMOBaM
B3a€MO3B’SI3KY IPYHTOBHUX Ta PIUYKOBHUX BOJ. B 3a1€XHOCTI BiJl TipOre0I0riYHUX
YMOB Ta PEXHUMY IMOBEPXHEBUX 1 MIJ3EMHUX BOJ, PO3PI3HIIOTH TPU OCHOBHUX
CXEMH iX T1IPaBIIYHOTrO 3B’ A3KY:

1) BinCyTHIH;

2) MOCTIMHUM;

3) THMYaCOBHIA.

Cxemu sl mosiCHEHb HaBeleH1 Ha puc. 2.37. BiACyTHICTH TiIpaBII4HOTO
3B’SI3Ky TMOBEPXHEBUX Ta TMIJ3€MHUX BOJ| TOB’si3aHAa 3 THUM, UIO0 KPIBJIA
BOJIOHETIPOHUKHUX TOPiJ Ha AKUX (OPMYIOThCS IPYHTOBI BOJM 3aJIAra€ BHUIIE
MaKCUMaJlIbHUX pIBHIB BoAu B piuml (puc. 2.37, a). Lli BoJOHOCHI TOPU30HTHU
MalOTh PEXUM CTOKY OJIM3BKMIA J10 TOBEpPXHEBOro. BiH BipI3HAETHCS MEHII
BUPQOKEHUMHU TiKaMu (MakKCUMyMaMmH) 1 BIJHOCHUM iX 3ami3HEHHSM. Tum
M1A3€MHOT0 CTOKY Ha3WBAETHCSI HU3X1THUM.

[locTiitHu# TinpaBaiYHUN 3B’SI30K 3AIMCHIOETHCS KOJIM KpPIBJIS BOJAOTPHUBIB
3HAXOJIUTHCS HIDKYE HUKYMX PIBHIB BOAM B piulll, a00 B crenupiyHUX YMOBax
’KUBJICHHSI HallipHUMH BoAamu. PO3pi3HAIOTH AEKUIbKAa PI3HOBUIIB IIIET KaTeropii
3B’ SI3KY.

A. Piuka Ha mpoTs3i Maiike BChOTO POKY APEHYE MiJ3eMHI BOAM 1 JIMILIE TPH
HaWBUIIMX PIBHAX BCTAHOBIIOETHCS BIAHOCHA piBHOBAra (puc. 2.376,). Binus



BHUCOKHUX BOJI HA PIBHUHHUX PIYKaX MOXE PO3MOBCIO)KYBATHUCS Ha BIICTaHb BiJ
JECATKIB METPIB A0 JEeKUIbKOX KUIOMETPIB, MIANUPAIOYd TIPYHTOBI BOJIU.
[Tin3emMHMit CTIK Ha IIEeH Yac MPUMUHAETHCSI. MOXKe TaKoX CIIOCTEpIraTucs sIBUIIE
TUMYAcOBO1 IHPLIBTpALll pIUKOBUX BOJ B O€peru, Ta «BiAAaui» iX Ha CIajii MOBEHI.
Bono Oyno Ha3zano KyznemiHuMm «OeperoBUM pPETYNIOBAHHSAM PIYKOBOTO CTOKY».
Bono Moxe nocsiratu MUIbHOHIB MeTpiB KyOiluHuMX Ha 1 km OeperiB. Lleir Tun
B3a€MO3B’SI3KY  XapaKTepHUU I8 30HM HAQWJIMIIKOBOIO Ta JIOCTATHHOTO
3BOJIOKEHHS.

b. Piuku Ha npoTs31 BCbOrO POKY KUBISATH BOJOHOCHI TOPU3OHTH MiJI-PYCIOBUX
IPYHTOBHUX BOJ| Ta IpPYHTOBUX BOJ OeperiB (puc. 2.37, B). Lle#t i xapakrepHuii [uist
TIOCYIUTMBUX TEPUTOPIH, T1p, 3aKapCTBAHMX 00JIacTeH.

B. Piuku Ha mpoTs3i BChOTO POKY MKHUBIATHCS 3 HETJIMOOKUX TOPU3OHTIB
TOJIOBHUM YMHOM HamipHux Boj (puc. 2.37, r, n). TyT Takox € C€30HHI 3MIHHU Ta
CBOi PI3HOBH/IH.

TumuacoBuii (TepioAUYHUMN, 3MIIMIAHUI) TiAPaBIIYHUM 3B’S30K PIUOK Ta
IPYHTOBUX BOJ CIOCTEPITA€ThCS KOJU KPIBJIS BOAOTPUBY 3JIATa€ MK HU3bKUMU
Ta BUCOKMMHU PIBHSMHM BOJHM B piulll. B ux ymoBax miizeMHe >KUBJICHHS P1YOK ITi]T
yac MoBeHl (MaBOJKY) CHOYATKy 30UIbLIYETHCS, a MOTIM 3MEHIIYEThCS, ajle He
npunuHseTses (puc. 2.37, e). Lle nmop’g3aH0 3 IHTEHCUBHUM IMONOBHEHHSM B LieH
Yyac IpyHTOBHX BOJ IHPLIBTpALITHUMHU.

Xapakrep B3a€MO3B’S3KY PIUKOBUX Ta MIJ3€MHHUX BOJI MO3JI0BXK JOJMHHU PIYKH
3MiHIO€ThCS. Lle MoB’s3aH0 K 3 TUM, IO IPEHYIOTHCS Pi3H1 BOJIOHOCHI TOPU30HTH,
TakK 131 3MIHaMH X MOTY>KHOCTI, pO3TAalllyBaHHS Ta IHIIMNX XapaKTEPUCTHK.

[lin3emMHMit CTIK 1 omuMcaHi OCOOJMBOCTI TiAPaBIIYHOIO 3B’SI3KY XapaKTepHi
TaKOX 1 1711 IOBEPXHEBUX BOJOMM.

3aranpbHUN BHECOK MI3€MHOI0 CTOKY Y CTIK pi4OK 3e€MJIi CTAaHOBUTD NMPUOIU3HO
30%. s pigok YkpaiHu 1ie BeJIMYHMHA B OCHOBHOMY CTaHOBHUTH 20-25%.

2.3.10. IlpupoaHi ABMIIA Ta NPOUECH NMOB’A3aHI
3 mMiA3eMHHMH BOJAaMH

[TinzemMHi BOoaM MarTh TJI00aNbHE 3HAYEHHS 1 MPUKUMAIOTh y4acTh y OaraThox
¢i3uKo-reorpadiyHUX Ta TEOJIOTTYHMX Mpolecax pi3HOro piBHiA. BoHU Takox €
HEB1JI’EMHOIO CKJIaJI0BOIO JaHAmadTiB Ta ekocucteM. Po3rissHemo aesiki 0co0JIMB1
SBUILA, K1 MAIOTh TAKOX BEJIUKE MPAKTUYHE 3HAUCHHS.

JlocuTh po3MOBCIOJIKEHUM Ta HEOE3MEUHUM SIBUIIEM € 3CYBU. 3CYBH MOB’sI3aHI 3
KOB3HUM 3MIIIEHHSIM MOPIJ IO CXUJTY, TaM JIe BOHU 3HAXOASATHCS B CTaH1 HECTIMKOT
piBHoBaru. lle MOXyTb OyTH CXWUIM Tip, JOJHH, OanoK, y30epexb, IITYyYHHX
MOHKEHb. 3aiKCOBaHI TAaKOXX BEJIIMYE3HI 3CYBU HAa MaTEpPUKOBUX CXUJIaX B
oKeaHl. fIBHINE 3CyBaHHS BEJIMKOi MacH MOpPiA MOB’s3aHE 3 OCIA0JICHHAM CHII
3UIMJIEHHS TO3/I0BK MICLEBUX HAaXWJIEHHUX BIAHOCHHUX BOJOTPHUBIB — IMOBEPXOHb
KoB3aHHA. L[poMy crnpusie mocTyrnoBe BUMHBAaHHS Ta PO3UMHEHHSI YAaCTOK MOPIJ
MiA3€MHUMH BOJAMHU, 11O T€UyTh 3a cXujioM. Iliciisi yTBOpEHHS 3CYBY BIH MOXeE
YaCTKOBO MIANEPTH MiJ3eMHI BOAM 1 1€ CIHpHUSi€ PO3BUTKY HacTymHoro. Tax
YTBOPIOIOTBCS KOMIUIEKCHI, CKiaaHl 3cyBU. Lle mocuTh CKIagHl yTBOPEHHS.
Po3Butok Oyne BiaOyBaTHucs OO THX THIp, MOKA HE BCTAHOBUTHCS MOJIOKEHHS



piBHOBaru. 3cyBu OyBaroTh JOCUTh pi3HOMaHITHUMU. Hanpukiag MokHa BUAUIATH
CKEJIbHI, OJIOKOB1, HE3aO0KpYyIJIeH1, poTaliiHi, o0Bamu. OKpemMo BUILISIOTH
OIUTMBUHM — HE 1YK€ MOTYXKHI, IepeHacuyeH1 BOJOI0 MacH IPYHTIB Ta MOPIJ, LI0
IUTACTUYHO «CTIKAIOTh) 33 CXUIIOM.

KpiMm 3cyBiB 3 miA3eMHUMH BOJIaMH TOB’sI3aH1 TaKi SBUIIA K TUIMBYHH, Cy(do3is,
KapcCT, SIBUIIA 30HU 0aratopiyHOi MEP3JIOTH.

[ImuByHHU 11€ TipchKa MOPOJa, HAaCUYEHA BOJOO (ITICOK, CYIICOK, JEKOJIU JApiOHa
rajibka 4u CYIJIMHOK), IO 3JaTHa MiJ THCKOM BHUIIE PO3TAIIOBAHMX TOBI] Ta
BIUTUBOM TIAPOAMHAMIYHUX HaBAaHTaXEHb PO3IUIMBATUCSA Ta MEpeTiKaTH. SIKIIo
IUIMBYH 3HAaXOJIUTHCS Yy 3aMKHEHOMY IIPpOCTOPl, TO BIH HE pyXaeTbcs. Y
3BOJIO’KEHHMX paloHaxX OKpeMi INIMBYHU MOXYTh BUXOAUTH Ha TTOBEPXHIO.

Cydo3is — 1e sBulle BUHOCY JPIOHMX MIHEpAIbHUX YACTOK Ta PO3UMHEHHMX
PEUYOBHUH MOTOKAMH MiJ36MHUX BOJ, 5Kl (DUIBTPYIOTHCS Y TOBILI TIPCHKUX MOPII,
0 TPUBOJUTH JO YTBOPEHHS MOPOXKHUH 1 MPOCIIaHHA BHILE PO3TAIIOBAHUX
mapiB nopia. Cydosis po3BUHyTa y MIIyBaTUX (Jecax) Ta IpiOHO3EPHUCTUX
ocanoBux nopojaax. [1o310BX MOTOKIB MiJ36MHUX BOJI BUHUKAIOTh HIOM MPOMUTI
KaHaM («BOJHI KUKy ). Ha 3eMH1i moOBepxHI1 3’ SIBIASIOTHCS PI3HOMAHITHI BiI’ €MHI,
npocagouHi GopMU — BOPOHKH, MPOBAILIA, CTEMOBI Omtofus (MOaM) Ta IHMIL
Yacto mpocijaHHs SCKpaBO BUpPAXEH1 OISl BUXOY MiI3EMHUX BOJI HA TOBEPXHIO.

Kapcr (3a B.M. AnzapeituykoM) 11e cucTeMa MpoIeciB Ta SBUII, 1[0 BUHUKAIOTh
Ta PO3BUBAIOTHCS TiJ 3eMiiel0 Ta (a00) Ha ii MOBEpPXHI BHACIIIOK B3aeMOJIT
(pO3uMHEHHS, TEpPEHECeHHs Ta BIIKIAJaHHS PEYOBUHU) NPHUPOAHUX BOJ 3
PO3UMHHUMHU Yy JaHiii O0OCTaHOBIl TIPCBKUMH MOPOJAaMU. 3a CyYaCHUMHU
YSIBJICHHSIMU KapcT HIMPOKO PO3MOBCIOIKEHUM Y 3eMHIM KOp1, Ha PI3HUX IMOMHAX 1
B PBHMX YMOBaX. ICHye 3HauHa KUTbKICTh MOro pi3HOBU/IB. B KapcTOBUX 00acTsIX ICHYIOTh
CKJIaJTHI CUCTEMH MII3EMHHX ITOPOYKHHUH.

SBuina 30Hu 6araTopiyHOT MEP3JIO0TH OYIyTh POITIAHYTI Y po3aiii 2.6.

F'inxpoamoria pivoKk

[IpakTUyHO BCS MOBEPXHSI CyXOA0Y BKPUTA JIHIIMUA TUMYACOBUX Ta MOCTIMHUX
BOJOTOKIB. IX CiTka OXOIUIIOE HaBiTh mycTeni. BoZOTOKM — HaWGiNbII MacOBHiA
THUI TOBEPXHEBHUX BOJHHUX 00’ €KTIB CyX0J0Jly. B 3a1€KHOCTI BiJ] KIIMaTUYHUX Ta
reoJIOTIYHUX YMOB 3MIHIOETHCS XapakTep iX CITKM: T'YCTHHA, TIMOMHA BpI3Y,
KoH(irypamiss (MaldlOHOK), CTpYKTypa (CHIBBIJHOIICHHS MDK XapaKTepHUMU
gyactuHaMmu). OCHOBHOIO 1 pHUCOIO € TiepeBakarode 00’ €AHAHHA TOTOKIB (Ta
BUPOOJICHUX HUMHU BiJl’€MHUX BUTATHYTHX (HOpM penbedy) y Bce OUIbII, ax 10
rojJoBHUX pivyok. [lepeBa’kaHHS BOJOTOKIB Ta iX 00’€HAHHSA TMOB’S3aHlI K 3
OCOOJIMBOCTAMHM 3arajbHUX PUC OyIOBU CYXOJIONY, TaK 1 3 PO3BUTKOM €pO31HHO-
aKyMyJIATUBHUX mpoleciB. Epo3iiiHa Ta TpaHcnopTytoya 3aTHICTh OTOKIB MPH iX
3’€JIHaHH1 3pocTae HeliHiIHO (y cTerneHi Oinblie oaunuill). ToOTO BHHU3 3a TEUi€lo
HapOCTa€ BPi3 Ta CTAOUIBHICTh MOJIOKEHHSI JIIHIM TOKY 3a BUKJIIOYEHHSIM JIESKUX
TEPUTOPIA MEPEeBAXKHOIO BiAKIAMaHHs (akymyJssiuii) HaHociB. [leBHMI cTymiHb
Takoi CTaOUILHOCTI MPU3BOAMTH 10 YTBOPEHHS PIUOK 3 BUPOOJECHUMHU pyClaMHu,



MO3/I0OBXKHIMU TpodursiMu (moxuiiamu) Ta gonuHaMu. OJHOYACHO BiAOYBAEThCS
nepexiji Bi TUMYACOBUX 0 TMOCTIMHUX BOJOTOKIB. 30Kpema II€ IOB’S3aHO 3
BIJICJIOHEHHSIM TOPU30HTIB IPYHTOBHUX Ta IHIIMX MiJ3€MHUX BOJ, 110 3a0e3mnedye
OUTbIY CTAOUIBHICTD XKUBJIEHHS BOJOTOKY.

Tabnuys 2.3.
. Mrowa
| hwa S comenn ooy | Aomna
’ (Tnc. KM2)
1 2 3 4 5
1 AMa3oHKa 220000 6915 | 6280 (3 Ykasni)
2 Konro (3aip) 44 800 3 820 4 370
3 laHr
(3 BpaxmanyTpoio) 39 000 1730 3000
4 AHu3n 31 550 1 800 5520
5 OpiHoko 29 000 1 000 2740
6 | Na-Mnara (s Napa- 23000 3100 4700
HOO Ta Ypyreaem)
7 €Hicen 19 300 2 580 3490
8 Miccicini 18 400 3220 |5 985 (s Miccypi)
9 JleHa 17 000 2 490 4 400
10 Cs. JlaBpeHTis 13 900 1290 3 060
Hawposwa pidka cBiTy — 2320 2870 6670 (3
Hin Karepoto)
TakuM 4YMHOM pIUKM — 1€ OCOOJMBI MOBEPXHEBI BOJOTOKH CYXOAONY, SKi

XapaKTEePU3yIOThCSI HAsIBHICTIO MOCTIMHOTO XUBJICHHS aTMOC(HEPHUMH OMajamMu 3
BJIACHOT'O BOJ[0300pY, CTaOUIbHICTIO MOJIOKEHHS, HAsBHICTIO A00pe po3poOsieHnX
pycna Ta 1oauHH. IpiOHUX PIYOK € MUTbHOHU, @ HAUKPYIHIIIKUX — OJIMHHILIL.

Haii0inpui piuku cBiTy
Haii6inpimi BuTpaTH Bomu B p. AMasoHka mepeBuuryiots 1 000 000 m 3/c.
3aranbHUI OcepeHeHMH CTiK pidok Semi ckiagae 41,7 THC. KM3, 1O O-PiBHIOE

3aranbHiil cepenniit Butpati 1 322 000 m3/c.

Piuku Ham3BUYalHO pI3HOMAaHITHI. 3arajibHOi iX Kiacudikaiii He CTBOPEHO.
IcHytoTh ToONUIM 3a pI3HUMHU oO3HaKamu. Hampukman BHAUIAIOTH: TIPCHKI,
HaIBripChKi Ta PIBHUHHI; Malli, CepeaHl Ta BEJIWKI; 30HAJbHI, a30HAJbHI,
MOJII30HAJIbHI; 03€pH1, OOJIOTHI; Mepecuxarodi; nepemMep3arodi; KapcToBi Ta 1HIII.

ButokoM piuku Ha3MBalOTh MiCLe Ji€¢ BOHA MOYMHAETHCS (JKEpeso, BUTIK 3
o3epa, 00y0Ta, JBOJAOBHKA, MPOCTO 3’€AHAHHS JEKUIBKOX CTpPYMKiB). ['mpiom
HA3MBAalOTh HAWHWXKYY JAUIAHKY PIYKM JI€ BOHA SIK NPAaBWIO BHAJA€ B IHIIUHN
BOAHUI 00’€KT. ICHYIOTh BUNAJKH, KOJIM PIYKH BTpPadyarOTh CBOi BOJMU MPOCTO Ha
neBHi MicueBocTi. Toal BOHM 3aKIHUYIOThCS CHIMUM KiHIIEM a00 BHYTPIIIHBOIO
JENbTOIO.

Piuky — Jye BaXIMBHI i JUHAMIUHUM eleMeHT JaHAmadTy. [X Ha3MBAIOTH
HOro KpOBOHOCHUMH CYJMHAMH, TPAHCIIOPTHUMH apTepisiIMU, LEHTPaAMU TSHKIHHS
Ta PO3MOBCIOJKCHHSI KUTTS. PIUKM TakoX — HEBIT €MHHUM €JIEMEHT OUIBIIOCTI
€KOCUCTEMHU CcyXxoa0Jdy. Hapemri — 1€ OCHOBHE Kepeio MpICHUX BOJ IS
JIOJUHU 1 OCHOBHA  CKJIAJ0Ba  HAWBAXJIMBIIIUX  HPHUPOJAHO-COI[IATBHUX
(6aceitHOBUX) CUCTEM.



2.4.1. PiukoBi cucremMu

PiukoBa ciTka Ha MOBEpPXHI CYXOJO0Jly MOXKE XapaKTepu3yBaTHCS TEBHUMHU
napamMeTpaMu, AKi 3ajekaTh BiJ KJIIMaTy, Ie0JIOTIYHOI Ta TEKTOHIYHOI OYyJ0BH
pO3WICHYBaHHS TEPUTOPIi), TIIMOMHU PO3WICHYBAHHS, CEPEIHI JOBXKUHU CXUJIIB,
MaJIFOHOK Ta 1HII1. ['yCTOTY piuKOBOT CITKH PO3PaXOBYIOTh 32 (POPMYJIOIO:

3]

F \xn’ Km’

(2.15)

ne 2L CyMapHa JOBKHMHA BCIX PIYOK JaHOI Tepuropii; F — ii mmoma. Taki
BEJIMYMHHU MO>KHA PO3PAaXOBYBATH JJI JIOCHIJKEHb BCi€T pyclIOBOi CITKH, 200 piyOK
MEBHOI BENWYMHU. B 3aiexHocTi BiJ IHOro OyAyTh OTpUMaHl Pi3HI 3HAYECHHS
rycrora. ['ycrorta Bci€i piuKOBOi CITKM IJii JOCTaTHBO 3BOJIOKEHUX PIBHUH

ckmagae 0,3-0,5 KM/KM2, a y ropax Mmoxe nocsarata 1-2 kM/kM2. OCHOBHUIA BHECOK
Jal0Th BiTHOCHO HeBenuki piuku (o 100 kM). Came «apibHOMacITabHa» YacTHHA
pIUKOBOT CITKM HalmBuAlLIe (HalOUIbIE) pearye Ha 3MIHM MPUPOJHUX YMOB. Tak

I'yCcTOTa pidoK 3 JOBKUHAMHU A0 10 KM BiJ TalTW 0 HAIMIBIYCTE1 3MIHIOETHCS BiJl
KM

0,32 10 0,08 ¥ | Tak¥uM YHHOM L€ pa3 IMATBEPIKYEThCS CTaOLII3aIlisl pO3BUTKY
PIYOK MpH iX 30UTBIICHHI.

barato cydacHuX JOCTIKEHb BKa3YyIOTh Ha MPOIECH Jerpajalnii Ta BiAMUPAHHS
Manux pidok. lle ckimagHa cucTemMa TMpoleciB MOB’si3aHAa HE TUIBKH 3
AQHTPOIIOTEHHUM BIUTMBOM (3BEJICHHS JIICIB, PO3OPIOBAHHS 3€MEJb, aKTHBI3aIlisd
CXHJIOBOI Ta SIPKOBO1 €po3ii Ta 1H.), ajie 1 3 NePiOAUYHIUMHU BIKOBUMHU KOJIMBAaHHSAMU
3BOJIOKEHOCTI  TeputTopil.  [lpuuomy  momideHo, 10  piyKoBa  CiTKa
XapaKTEePU3YEThCSl TIEBHOIO 1HEPIIMHICTIO (3ami3HEHHSAM peakiii Ha Iito4uuid
¢dakrop). Lle Bkazye Ha Te, 10 BOHA € CaMOPETYJbOBAHOK CHUCTEMOIO. Mixk
BEJIMUMHAMH (JOBKUHAMH) PiYOK Ta MJIONMIAMHU iX GaceiiHiB TaKOXK € 3aleXKHICTb. i
MOHa BUPA3UTH TaK:

L=aF", (2.16)
ne L — noBxuHA piukd (KM); @ — Koe(IUIEHT MPONOpUIHHOCTI; F — muoma
(km2); n — creminp (6nu3bKHit 10 0,5).
Piuku Tako XapaKTepU3yIOThCS MEBHOIO 3BUBHUCTICTIO:
St
Ky = 2 2.17)

ae 2L CyMa JOBXHH JUISHOK PIYKH BUMIPSHUX IO PYCIY; 2l cyma
JOBXHUH JAUISTHOK BUMIPSIHUX O MPSIMIH, 110 CIOMyYa€e iX MO4YaToK Ta KiHelb. Llei
MOKa3HUK BUKOPUCTOBYIOTH JUIsl OLIIHOK (PO3PAaXyHKIB) 3arajibHUX JOBXKUH PIYOK.
3a rycToTo0 PIUKOBOi CITKM MO’KHA TaKOX OLIHHUTH CEPEIHIO JOBXKHUHY CXWJIIB
JaHO1 TEPUTOPIi:
F 1

L, = =—.
X2 2 (2.18)



Hapemri piuykoBa ciTka XapaKT€pU3YEThCS MEBHUM MAJIIOHKOM, SIKMM 4acTo €
IHAMKATOPOM TeOJIOTIYHOI OYJOBM Ta BIJOOpa)XEHHSM ICTOPIi PO3BUTKY JaHOT
TepuTopii. [CHYIOTB clipoOu BUIUIEHHS XapaKTepHUX TUMIB MalltoHKy. OCHOBHHI 3
HUX, 3BUYANHO, JAEpEBOBUIHUN (AeHIpUYHUIT). AJie MOXYTh TaKoX OyTH
MPSIMOKYTHO-JIEPEBOBUIHUIM  MaJIOHOK;, TMapalelbHUi Ta CcyOmapasienbHuil;
NEepPUCTHM;  JOUEHTPOBUM  Ta  BUALEHTPOBUN,  TIpaTyacTui,  JAEIbTOBUU
BIUIONOA10HMH Ta 1HIIII.

Bcest piukoBa ciTka MOAUIAETHCS Ha OKPEM1 YaCTUHU, SIK1 Ha3UBAIOTh PIYKOBUMHU
cucTeMaMu. IX MOKHA BU3HAYUTH K CYKYIHICTh OJIOBHOT PiYKH Ta ii IPUTOK, 260
AK CYKYIIHICTb BCIX PI4OK MEBHOI TEPUTOPIi, 1110 TOCTYIOBO 00’ €AHYIOTh CBOI BOJIU
aX J10 TOJIOBHOI PIUKH, sIka BAHOCUTD iX 32 MEX1 JaHOI TEPUTOPIi.

[Tpu 31UTTI IBOX MPUTOK IOJIOBHOIO 3 HUX TpeOa BBa)KaTH OUIbII MOBHOBOJIHY (3
OUTBIIMMU BUTPATaMH, CTOKOM BOJH). AJi€ 11€ TPABUIIO JI€KOJHU MOPYIIYETHCS, 110
MOB’SI3aHO 3 ICTOPIEI0 BHHMKHEHHS HAa3B PIYOK, IX JOBXKHHOIO Ta IHIIMMHU
0COOJIMBOCTSAMH.

IcHytoTh BUNAKKU, KOJAM piuyka Ta ii JOJIMHA pPO3ABOIOIOThCs. lle sBuie
HA3UBAIOTh Oi(ypKauicro pivok (ar. bifurcus — posaBoenuit). Moro e ciin
IUTYyTaTU 3 IPOCTUMHU PO3TaiyKeHHAMH pycei. [Ipu nboMy JB1 pIYKOBI CUCTEMHU
MaloTh CIUIbHY YaCTUHY Y BepXiB’siX OaceiHiB (HanmpuKiaa CUCTEMU AMAa30HKHU Ta
OpiHoKo).

[TonoxeHHsT pIYOK B MeXaxX CUCTEM MPUHHATO XapaKTEPU3yBaTH 3a JOMOMOI0I0
MOHATTA — TOpsANOK. PaHimie (KJacMYHUM Croci0) MepIiuil MOopsaoK HajaaBald
MPUTOKAM T'OJIOBHOI PIUYKU (TOJIOBHI MPUTOKHM — TMPUTOKUA MEPIIOrO MOPSIKY).
Hpyruii nopsiok — OPUTOKAM MPUTOK, 1 T.A. Burona takoro cnocody HagaHHsS
MOPAJIKIB TIOJIATAE B YITKIA 1 3p0O3yMUIIN MOCIIOBHOCTI MpoUeAypu. Alie Mpu
bOMY JO OJIHOTO TOPSAKY IMONajaloTh PIUYKU aOCOJIIOTHO PI3HUX PO3MIPIB,
OCKUIbKMA B TOJOBHY PIYKY MOXYTh BHaJaTH SIK MOTY>KHI NMPUTOKU Tak 1 Mail
cTpyMku. lle He BUTIAHO 3 MO3ULIA HaJaHHS MOPSAIKAM MEBHOTO TiAPOJIOTTYHOrO
3micTy. Y cepenuni 40-x pokiB XX CTONITTS aMEpUKAaHCHKHM 1H)XKEHEp Ta
nocmigauk P. Xopron 3ampomnonyBaB iHmmd miaxin. Ilepmmit mopsmok ciifg
HaJ[aBaTU HaWMEHIIUM, HAUIPOCTIIINM CKJIAJAOBHM JaHOI piukoBoi cuctemu. [Ipu
iX 3JUTTI YTBOPIOEThCA plUyKa Apyroro nopsaxy i T.4. Ilopsgok HapocTae BHU3 3a
Tevieto. Haltounbimii mopsiiok oTpuMye rojioBHa piuka. O4eBUAHO, IO NMPHU IIBOMY
3 MOPSAKOM MOHa YyB’SI3yBaTH MMEBHI (OCHOBHI) TIAPOJOTIYHI XapaKTEPUCTHUKHU.
binbie Toro — anaini3 CHiBBIIHOIIEHb MIX MOPSAKaMH BIIKpPUBAE HOBY chepy
JIOCJIJDKEHb PIUKOBUX CUCTEM. AJie 1Ie#l CIoci0 TaKoK Mae HEAOJIKHU (CKIJIaTHOCT1).
[lepmia ckIagHICTh MOB’sI3aHAa 3 BUJUICHHSM 1 BU3HAYEHHSM MOTOKIB MEPIIOTO
nopsiAKy. Sk Mu Bxke Oauminu — 1€ HaWOLIbII «HECTIMKa» CKJIaJoBa PIYKOBHX
cucteM (piukoBoi ciTku). KpiM TOro BOHM BiAPI3HSIOTHCS B PI3HUX MPUPOTHUX
yMOBaX — pI3HUX YaCTUHAX OaceilHy roloBHOI piuky. [HIlIa CKIIaHICTD MOB’ A3aHa
3 TUM, IO JAJEKO HE 3aBXKAM 3JIUBAIOTHCS MPUTOKU OJIHAKOBOTO MOPSAKY
(omHakoBOi BenuuuHM). ToMy cucTeMa HaJaHHS TMOPANKIB yCKIaIHIOEThcs. He
JIUBJISYMCH HA L€ 1, HaBiTh, Ha Te, IO JOCI HE CTBOpPEHA 3araJibHOMpPHUITHATA
cUCTeMa, JaHWM MiAXiJ HE Ma€ albTePHATUBU 1 IIUPOKO BUKOPUCTOBYETHCA Y
TIIPOJIOTTYHUX JAOCHKeHHSX. [lpu 1boMy BIH MOB’A3aHUM 3 CHCTEMHUMU



JOCIIIPKEeHHSIMHU, 3aCTOCOBYBAHHSIM Teopii rpadiB Ta IHIIUMH MEPCHEKTUBHUMU
METO/IaMH.

Ha puc. 2.38 mokazaHo cxeMmy CTPYKTYpH PIUYKOBOI CITKH 1 3aJIEKHICTb HJIs
CepeliHIX OaraTopidyHUX BUTPAT BOAM PIUOK XapakTepHy ajisi CXiTHO-€BPOINEUCHKOT
piBHMHU. [HIII BUM 3aJIE)KHOCTEH MOXKHA MPOCTIAKYBAaTH 3 Tab. 2.4.

Tabnuys 2.4.
OCHOBHI XapaKTepuCTHKHU PiuKkoBoi citku Ha TepuTopii CIITA
Mops- KinbKiCTE CepegHs CymapHa CepegHs
0K : JOBXWHa JOBXWHa nnowia Boao- Mpuknag
PiLKyA PHOK ™ 1pycna, (km)| pycen, (km) | 36opy, (km?)
1 2 3 4 5 6
1 1570000 1,6 2 256 670 2,6
2 350 000 3,7 1303 569 12,2
3 80 000 8,5 675 924 60
4 18 000 19 354 056 282
5 4200 45 186 684 1342
6 950 103 98 170 6 371
7 200 237 48 280 30 303
8 41 544 22530 144 003 p. Fina
9 8 1250 9979 683 757 p. Konymbis
10 1 2 897 2 897 3237490 | p.Miccicini

PiukoBi cuctemu 3axinHoi YKpaiHu, a TakoX iX TpaHChOpMAII0 JOCTIIKYE
L.II. KoBanbuyk. Ha puc. 2.39 noxazano rpad-cxemu cuctemu 3oisiotoi Jlumu.
BoHu Ha04HO JEMOHCTPYIOTH 1 Jal0Th KUIbKICHI XapaKTePUCTUKU JIerpajiallii piyoK
3aBJISIKY BIUTMBY JIIOAMHU. MaJlFOHOK PIYKOBOI CITKH MOJIENIOIOTH Takok Ha EOM 3
METOI0 JIOCHIKEHb 3aKOHOMipHOcTeW 1ii po3Butky. Ha puc. 2.40 mokazaHo
npukian rpadidHOi MOJENi, 10 BpaxoBye (GopMy MEPBUHHOTO peibedy.
JlocnimKeHHsT pO3BUTKY PIYKOBUX CHUCTEM Ta MPOIECIB 3 HUMHU IOB’SI3aHUX
MPOBOSITECA HAa MEXI Tipoiiorii, reomopdororii Ta reosorii. B reomopdosnorii
piuky (Ta iX JOJIMHM), K1 MPOTIKAIOTh 32 T€HEpPAIbHUMHU HANpsSMKaMU TOXWITY
KPYIHUX TEpUTOpif, Ha3MBAIOTh KOHCEKBEHTHMMHM (JIaT. consequens
MOCITIIOBHHUIA), TOOTO TaKUMHU, IO IOCIITOBHO BHTPUMYIOTE 3arajbHUN HAMPSAMOK
Teuii. IX NpPUTOKHM, MONOKEHHA 1 HANPAMOK AKMX MOB’A3aHi 3 BIIHOCHO IIETKO
PO3MHUBAEMUMHM MOPOJAMHU Ta PO3TAIIYBAHHSIM T'€0JOTTYHUX IIACTIB HA3UBAIOTHCS
cyOcekBeHTHUMH (J1aT. subsequens TOH, IO CIHIAyEe 3a YUM-HEOY/b,
MIAKOPSEThCS BIUIMBY). [IpUTOKM 1MX MNPUTOK HA3UBAIOTh PECEKBEHTHUMHU Ta
oOcekBeHTHUMU. [lepiii BiAMOBINAIOTh HANPSIMKY Teuii FOJOBHOI PIUKH, a JIPYTl
HaIpaBJIeH1 MPOTUIIEIKHO.

2.4.2. PiukoBi Boao360pu

Bo1o300poM Ha3MBaOTh YaCTHHY 3€MHOT TOBEPXHI Pa30M 3 TOBIICIO IPYHTIB Ta
MopiJ 3 SIKOI JJaHa piuka (plYKOBa CUCTEMA) OTPUMYE BOJHE >KHUBJIEHHsS. Bomo30ip
KOXKHOI PIUKK BKJIIOYA€ B ce0e MOBEPXHEBY Ta MiA3eMHY udacTMHU. Bomozbopu
MEXYIOTh 3a JIHIAMH BonoALUIIB. [loBEepXHEBI BOAOAUIM K MPABUIIO 3alWMarOTh
HAWBUIl TOYKH MICHEBOCTI. llONOKEHHA MIA3€MHUX BOJIOAUIIB BU3HAYAETHCS
XapaKTepOM 3ajisiTaHHS BOJOTPHUBIB, @ TAKOX CHUCTEMaMH MII3E€MHHUX MOPOKHUH.



[ToBepxHEB1 Ta MiA3eMHI BOJOAUTM MOXYTh He criBnaaaTu (puc. 2.41). Big miHik
BOJIO/IUTIB IPUPOJIHI BOJIU CTIKAIOTh B P13HI BOJ0300PH.

Bin noHATTS «B0M0301p» BIIPI3HAIOTH MOHATTS «Oaceiin». baceliH piuku KpiMm
BJIaCHE BOJ030IpHOI 00JacTI MOXKE BKJIIOYATH 3aMKHEHI, Oe3CTiuH1 00acTi
(o6acTi BHYTPIIIHBOTO CTIKaHHS 1 BUIIAPOBYBAHHS ).

baceitHn pidok XapaKTepu3ylOThCS MEBHUMU MOPQOIOTiYHUMH, (I3UKO-
reorpa@piyHUMHU Ta 1HIIMMH HapaMmerpaMu. o MopdonoriyHuX XapakTepUCTHK
MOXHAa BIJHECTH AOBXHHY, WIUPHUHY, IUJIONLY, ACUMETPUYHICTb, (OpMYy, KYTH
Haxui1y, IPOTSHKHICTh Ta 3BUBUCTICTh BOJOJLIIB Ta 1HIII. Po3moain miony 6aceiny
N0 iHTepBalaM BHCOT BifoOpaxkae rincorpadiuna kpuBa. Ii Takok MoKHA
BUKOPUCTOBYBATH JUIsi BU3HAYEHHS CepelHboi BHCOTU OaceiiHa (puc. 2.42).
BaxxmBOI0 XapaKTEpUCTUKOIO € TaKOoX TIpadik HapOCTaHHS IUIOLL MO3I0BXK TeUii
rosoBHO{ piuku. Foro GyyioTh 3a EBHUMHU IPaBHIAMH.

Jlo di3uko-reorpadpiyHUX XapaKTepUCTUK OACEHHIB BITHOCIThH PO3TAIIyBaHHS 1X
B MEBHUX reorpadiyHux 30HaX (yMOBax), BIIMOBiIHI OCOOJMBOCTI KIIMAaTy Ta
IHIIMX 30HAJIBHUX KOMIIOHEHTIB JaHAIMA(PTy, penbed, Teosoriyny OyIoBy,
TEKTOHIYHI TPOLECH, BJIACTUBOCTI IPYHTIB, MOpiA Ta 1HIIl. Benuke 3HaueHHs
TaKOX Ma€ BIUIMB AISUIBHOCTI JIIOJJUHHU.

[TonoxxenHst OaceitHiB, BOJ0300piB, BOJOJLIIB MOXE 3MIHIOBAaTUCA, a JIEKOJIH
npocTo He 4YiTke (He BU3HaueHe). OcTaHHE Mae Miclle B yMOBax pPIBHUHHOTO
penbedy, KOIM BEpXiB’S PIUOK PI3HUX CUCTEM MEPIOaWYHO 3’€aHaHil. MIiHIUBUN
pPO3MOJIJT MOBEPXHEBOTO CTIKAHHS B MEXKAaX TUMYACOBUX 03€p, a00 OOJIOTHUCTHX
TEPUTOPIH, a i B IHIIMX YMOBaX Ha3UBAETHCA JIIJICHHSIM BOJ.

MIHIUBICTh TMOJOKEHHS BOAOALIIB MOxe OyTtu pizHa. Bona moxe Oytu
MOB’5I3aHa 3 PO3BUTKOM JOBTOTPUBAIMX MNPUPOAHUX MPOLECIB: TEKTOHIYHHX,
€pO31MHO-aKyMYJISTUBHUX, MISJIBHICTIO MAaTEPUKOBUX 3JI€JICHIHb (MMOKPUBHUX
JbOJIOBUKIB), HACTYMAHHIM Ta BIICTYNMaHHAM MOpIB Ta iHIIMX. JlaH1 mpo 11e AatoTh
najgereorpadiuni,  MageOTAPONIOriuHi,  mMajgeoreoMopdosoriuni  Ta  1HIII
nocnimpkeHHs. HalOubln ITMHAMIYHOIO € CTPYKTYypa PIYKOBOI CITKU Ta OAaceiHIB B
00JacTAX aKTUBHUX TEKTOHIYHUX pyXiB. TyT 3MiHU BiIOYBalOThCA 32 COTHI THCSY
Ta MUIBHOHM poKiB. OCOOJIMBUM MPOSIBOM 3MIH € PIYKOBI NepexoruieHHs . Bonu
rOTYIOTBCS JIOBrO, a BiIOYBalOThCS MPAaKTUUYHO MUTTEBO. [Ipum mpoMmy piuka 3
HUKYE PO3TALIOBAHOT PIUKOBOI CUCTEMH (3 HIDKYMM 0a3HcoOM epo3ii) 3a paxyHOK
PErpecMBHOrO, TIOM ATHOTO BpI3aHHS MOXE TEPEeXONUTH PIYKYy 3  1HIIOI.
[TonoxeHHs BOAOI1IIB 3MIHIOETHCS CTPUOKOIIOIOHO.

SIK MOKa3ylTh JOCHIIKEHHsI, KPYITHI PIYKOBI CUCTEMH Ta iX OaceilHM MaioTh B
IIJIOMY JOCUTh CTIHKE TMOJOXKEeHHS. 3MiHM OaceiiHIB dYacTo BiAOYBalOThCS
JUCKPETHUMU CKJIaJI0OBUMU, a HE TOCTynoBOo. CTIMKICTh JIIHIA BOMOALIIB Ta JiHIN
CTOKY (IIMCKPETHOI CTPYKTYpH BOJ0300piB) MOB’s3aHa 31 CTIHKICTIO I€0JIOTTYHOT
OyZI0BHM Ta TEKTOHIKU TEPUTOPIH.

2.4.3. PiukoBi 10JuHHU

PiuykoB1 MOJAMHU PO3BUBAIOTHCS HA MPOTS31 TPUBAIUX BIAPI3KIB yacy. Bonwu
3a3HAIOTh BIUIUBY PI3HUX PENHEPOYTBOPIOIOUUX MPOLIECIB, IPOXOAATH MEBHI €TaNu
(UMKJIM) PO3BUTKY. SIK MpaBUIIO, PO3TAIIYBAHHS JOJHUH BEIUKHUX PIYOK JOCHUTH



cTabuUTbHE 1 BIANOBIAAE OYJOBI TEPUTOPINA, TEKTOHIYHUM IpolecaMm, CTPYKTYpi
TPIIMHYBATOCTI 3eMHOi Kopu. @DakTUYHO BOHM CKIAJAIOThCS 3 MEBHHUX
XapaKTepHUX JUISHOK, OCKUJIbKM TMEpPeTUHAIOTh PI3HOMAHITHI TEKTOHIYHI
cTpyKTypH. [10370BX pIUKM YEPryIOThCS PO3IIMPEHI Ta 3BYXKEH1 NUISHKHU JOJUH.
Tunu, 6y10BY Ta 3aKOHOMIPHOCTI PO3BUTKY PIYKOBUX JIOJIMH BUBYAE BIAMOBIIHUIM
po3ain  reoMmopdosorii, SKUM TICHO TOB’SI3aHUM 3  TIAPOJIOTIEID  Ta
MaJeoT1IPOJIOTIEI0.

PiykoBi 107AMHY, K 1 PIYKK, HIKOJM HE MEPETUHAIOTHCS 1 CTBOPIOIOTH CKIIAJIHI
nonuHHI cucteMu. CydacHi piuKM MOXXYTh HE BIANOBIAATH XapakTepy HOJHUH B
AKUX BOHM IPOTiKatoTh. Lle Bka3ye Ha ycrnajKyBaHHS Bil MUHYJUX €MOX Ta 1HIIMX
yMOB. ICHYIOTH pEIKTOBl JOJMHHU, B3arajl HE 3alHATI Cy4YaCHHUMH pPIiUuKaMHU.
[loyaTku OOJMMH Ha PIBHUHAX MOXYTh OyTH TOB’Si3aHI 3 KPYNHUMH Oankamu
(cyxomonammu), ab0 3 TaK-3BaHUM JIOJMHHUM 3aMUKAHHSAM (3IMKHEHHSM CXWIIB
J0JIMHM), a00 3 MJIaBHUM HEMOMITHUM PO3BUTKOM B MEKaX BUPIBHAHUX TEPUTOPIH.
VY ropax no4aTok J0J1MH B OCHOBHOMY OB’ I3aHUH 3 MOHM)KEHHSIMU MIXK XpeOTaMu
(T1pCHKUMHM TOJTMHAMM).

Epo3iitHi 1uKiInM B pO3BUTKY JOJHMH, a TAKOXK 1X €Talu Ta 0COOJMUBOCTI PO3BUTKY
Ha PI3HUX AUISHKAX NPU3BOASATH JO YTBOPEHHS CHUCTEM BIIHOCHO BHUPIBHAHHUX
MOBEPXOHb — PIYKOBHUX Tepac. BoHM MOMITHI B MONEPEUYHUX Mepepizax A0JuH. B
MeXax CXWJIIB pO3TalllOBaHl Tepacu CEpPeAHBOro0 Ta CTaplIoro BiKy. B Mexax
Cy4acHOTr0 JTHUINA JOJIMHM SIK MPABHWJIO, PO3TAIIOBAaHI MOJOMA1 TepacH. bubliicTh
JHUI JOJIMH 3aloBHEHAa HaHocaMmH (airoBieM Ta 1HmMKMM). HaHocM MOXyTh
CTBOPIOBATH MOTYXH1 TOBIII, PO3MOBCIOJIKEHI 0 3HAYHUX INHOuH. Lle Bka3zye Ha
nonepenHid epo3iHuil Bpi3. B mux ToBmax (HoOpMyrOThCS MOTYXKHI MIAPYCIOBI
GbinbTpaliifHi TOTOKU BOJIH.

JIiHIT HAWHIDKYMX TOYOK MHMINA JOJUHHU HA3UBAETHCS 11 TalabBeroM. BiH gk
MpaBWwiIo 3alHATUN pycioMm piuku. [lo3gomxkH1 mpodini AHMIN JOJWH Ta PIYOK
BIJIMOBIZAIOTH K 3aKOHOMIPHOCTSAM PO3BUTKY €po3li, TaK 1 reoJIoriuHii OynoBi Ta
0COOJIMBOCTSIM TEKTOHIYHOTO PO3BMTKY TEPUTOPiH. IX MOIIIAOTH Ha BBIrHYTI
(BupoGneni), mpsAMONiHilHI, omykmi Ta cxXigyacTi. IX MoxHa OymyBaTu
(posrasimatv) 3 pI3HUM CTYIIEHEM JIeTalbHOCTI. BOHU MOXYTh BioOpakaTu
0COOJIMBOCTI TEKTOHIYHMX IMPOIIECIB, BUCTYMHU CIAOKOPO3ZMHBHUX TMOPIJ, MICIS
BIIAJIIHHS TPUTOK, Tepekatn Ta iHme. Haxwn npodutro XapakTepu3yeThes
noxusioM (I, %o):

L (2.19)

ne AH — maAiHHs, 3MiHa BUCOTH (M), L — MOBXKWHA JIUISTHKU (KM).

XapakTepHOI PHUCOI0 PIYKOBUX JOJIUH € Takoxk iX acumetpis. [lpuumnu ii
MOXYTb OyTH pi3Hi. AJle 3arajJlbHUM € T€, [0 BOHA BIUIMBA€ Ha PO3TAIIyBaHHS
pycia i Ha 0cOOJIMBOCTI HOTO PO3BUTKY.

2.4.4. Pycana ta 3anjiaBM pivoK



3amiaBoo Ha3MBAIOTh HATHIKYY, Cy4acHY Tepacy piukH, sika GOpMyeEThCS
(pO3BHUBAETHCS) B TENEPILIHINA Yac 1 IEPIOJUYHO 3aTOILTIOETHCS BUCOKUMU
PIYKOBUMU BOJAMH.

PycnoM Ha3uBaioTh MOHWKEHY YaCTUHY [HHUINA JOJUHU J€ MPU HU3bKIHA Ta
cepeliHid BOJHOCTI (MEKEHb, HEBUCOKI MAaBOAKU Ta MOBEH1) PyXa€ThCsS PIUKOBHUI
MOTiK. P1YKOBHI MOTIK pyXaeThesi TYT pa3oM 3 pyciiohOpMyIOUUMH HAHOCAMU.

Pycno Ta 3amnaBy AEKONIM BaXXKO PO3PI3HUTH, BAXXKKO IPOBECTU iX MEXKY.
Buninsiors Mane Ta BeJMKE Pyclio, HU3bKY Ta BHUCOKY 3aIuiaBy. TUM He MEHIle
CNIJl 3BaKaTH HA Te, [0 PO3BUTOK 3aIllaB Ha MEBHUX AUISHKAX € IHIUKATOPOM
MPOIIECIB aKyMYJISIIINA HAaHOCIB. TakuM YMHOM PyCJI0 MOB’si3aHE 3 OUIBII AKTUBHUM
TpaHCIIOPTOM pyciiohopMyrounx (MPUJOHHUX) HAHOCIB. [loKa3HUKOM aKTHMBHOCTI
MOXXE€ BHCTYNATH pyX Trpsaa-me30hopM Ta MIKpohOpM, $IKI pPO3BUBAIOTHCS B
Cy4yaCHUX YMOBaX.

[leBHa cTaOUIBHICTD (CTAI[IOHAPHICTH) MIHJIIMBOCTI BUTPAT BOAM B PIUIll HA J1aHii
JIUISHIII  CTBOPIOE  BIANOBIHY CTally CTPYKTYpPYy PYCIOBOrO Tporecy 1
CHIBBIIHOUIEHHS MDK pyclIOM Ta 3aljaBolo. B Mexax 3amiaBd  MOXKYTh
HAKOMUYYyBaTUCS 3aBUCI1 (JIpiOHI) HAHOCH, CTBOPIOIOYM TOHKOIIAPYBAaTl TOCUTh
cTtabuthbH1 (IIUIBbHI) Bimkiaaau. Meka 3amiiaBu Ta pyciia cTa€ OUIBII YITKOIO
3aBJSKH 3MiHI XapaKTepy BIAKIIAIIB Ta POCIUHHOCTI. ICHye MeBHA 3aJeXKHICTh MIXK
BHCOTOIO 3aIlJIJaBU Ta aMIUNITYJ0I0 PIBHIB BOJM B pidulll (IKa B CBOI 4Yepry
3aJIeXKUTh Bl 11 BenMuyuH). BBeAeHO HABITh MOHATTS — HOpPMalibHA MOTYXHICTh
3arutaBu. [l yac moBeHe# (MaBoJIKiB) MK TOTOKOM HaJl 3aIlJIaBOIO Ta HAJ PyCIOM
CTBOPIOIOTHCA TIEBHI TiIpOJMHAMIYHI Mexki. IX B3aeMojis OTpUMana Ha3By
KiHeMaTH4HOTO eekTy. Moro MoKHa PO3IIIAAATH SK IIE OJMH NPOSB PO3BUTKY i
caMOperyJisilii CKJIAaJHOI CUCTEMHU MOTIK-pycio. [InaBHMiA, cTaOUIBHUI PO3BUTOK
MOXKE TepepuBaTHUCs KaTtacTpopiyHUMU sBUIIaMHu. Haa3zBuuallHO BEMKI BUTpaATH
BOAM MOXYTh MPHU3BOJUTU 1O NPOTUPIY B PO3BUTKY cucTeMH. [loTik Moxke
pyXaTucCsi HE3TITHO 10 TMOMNepeAHiX TpaekTopiid. Hampuknag Ha 3BUBHCTHX
JIUISTHKaX BIH MOJXKE CTaTH MPsSMOJiHIMHUM. Bigomi BuUmagku Koiaw B 1€l dYac
HE3TIJHO PO3TAlllOBaHl JAUISHKK CTaporo pycia ax [0 pIBHS 3aijlaBu Oyiu
«3a0UTI», 3aHECEH] PYCIOBUMHU HAaHOCAMM, a Ha camiil 3aruiaBi OyJiM pO3MUTI HOBI
COpsIMIISIFOY1 MPOTOKHW. Bci omucaHi sBUIIA AEMOHCTPYIOTh TaKOX J1aJIEKTHKY
JUCKPETHOCTI Ta HENEPEPBHOCTI (IIOCTYMOBOCTI) B PO3BUTKY CKJIAAHOI CHUCTEMU
MOTIK-PYCJI0-3aIIaBa.

PycrnoBi nmociimkeHHs OKa3yroTh, 110 3a OaraTopiyHUM MEepio B MeKax 3arljiaB
GopMyIOThCS TEBHI CMYyrM pYyCIOBHX jaedopMaliii. IX Ha3MBaIOTH CMyramu
pyciopopMyBaHHs. IX BU3HAYEHHS Ta ONMC MAlOTh BElIMKE TEOPETHYHE Ta
MpPaKTUYHE 3HAYECHHS.

SIKu10 po3rasaaTH 3arajlbHy CTPYKTYPY PYCEN, TO BUIAHO, IO 1€ MOCTITI0BHICTh
MEBHUX MOAIOHUX KpYyHmHUX (GopM, Kl CKIAJalOTh MEBHI XapaKTEpH1 AUISHKH.
BoHu cTBOPIOIOTH TaKOK MOCHIAOBHICTh 3arinOIeHb (TU1ec) Ta MUIMH (TIepeKaTiB).
Ha ogHux nuisiHkax pycia Hepo3rajlyKeH1 MPsSMOIHINHI, Ha APYTUX — 3BUBHUCTI,
Ha TPETIX — pO3TalykeHi. SKIIo X 3BEpHYTHM yBary Ha jetani OyaoBH, TO
no0auyuMo CKJIAJHY CUCTEMY pI3HOMAcIITaOHUX BHYTpipyciaoBux ¢opm. Takum
YUHOM pycla pidoK — 1€ CKIagHl 1€papXiyHO TOOYAOBaHI CHUCTEMHU.



Pi3HOMAaHITHICTh pycesl HaJ3BUYaiHO BEJIHMKA, aje ICHYIOTh TaKOX 1 MEBHI TUIOBI,
3arajbHl iX pUCH.

Po3BUTOK pycen Ta 3amiiaB piuoK 3aJIeKUTh Bl MPUPOJHUX YMOB MICHEBOCTI, a
TaKOX BiJI XapaKTePUCTUK P1UuKU. PI3HOMAHITHICTh 3amjiaB HE MEHIIA HIX pYyCell.
BoHu MOXyTh MaTv JOCHUTH CKJIAAHY OYJIOBY 1 CKJIAJaTHUCS 3 €JIEMEHTIB Pi3HOTO
BIKY. SIK IpaBWJIO 1€ CXOJMHKH PO3TAIIOBaHI Ha PI3HUX BHCOTAX Ta BIACTAHIX B[
pycna. B Mexxax HIMPOKHMX, PO3BUHYTHUX 3aIllaB PIBHUHHUX PIYOK BUAUISIOTH
TAKOX TPHU XapaKTepHI YaCTUHU: 1) MPUPYCIOBY 3aruiaBy; 2) LEHTpalbHY; 3)
npurepacHy. [IpupycioBa 3aruiaBa MmiJIBUILIEHA 1 CKIIAJIA€THCSA 3 CUCTEM OeperoBux
BasiB. beperoBi Bamum (QOpPMYIOThCS 3a PaxyHOK IHTEHCHUBHOIO BIIKJIaJCHHS
HAHOCIB B 30HI BIUTMBY KiHEMaTH4HOro e(pekTy. /[o1aTkoBo TYyT MOXKEe BIUIMBATH
JepeBHAa Ta YarapHUKOBA POCIMHHICTh, IO CEJMTHCS Ha MIJBUIIEHUX AUITHKAX
3aIlIaBH.

[lenTpanbHa 3amnaBa OUIbII BHpIBHSHA 1 MeHII OpuniaHsTa. Bona 3aiimae
3HauH1 mwiomi. TyT MOXyTh OyTH poO3TalllOBaHl CTapopiyysi, OKpEeMi CTapHIll Ta
1HIII eJIeMeHTH OyJ0BH.

[IputepacHa 3amuiaBa moHukeHa. TyT MEpeBIAKIATAETHCS HallMEHIIE HAHOCIB.
Bona Takoxx Moxe OyTu 3a00j04yeHa 3a PaxXyHOK 3acTOI0 BOJ 1 JOAATKOBOTO
’KUBJICHHS TPYHTOBUMU BOJAMHU 3-I11J] CXUJIIB.

B Mexax IHUII, NONMH BIAKIAJA€THCS PYCIOBUN Ta 3allJIaBHUN aIOBIi.
PycnoBuii ckiagaeTbcsi 3 OUIBII  KPYHHUX, PYCI0QOPMYIOYUX HAHOCIB 1
pO3TalllOBaHUM B HWKHINA YacTHUHI Nepepi3y. 3alulaBHUHN altoBii MepekpuBae Horo
3Bepxy (puc. 2.43). Ha ripcbkux 1, 4aCTKOBO, NEPEATIPCHKUX pIYKaX Taka CXema
MOke OyTu mopyiieHa. J(OCHiKeHHsI ajioBil0 JI0NMOMararoTh BUBYATH 3aKOHU
PO3BUTKY pycen Ta 3aIliaBiB.

Oco0MBUMH YTBOPEHHSIMH Ha piukax (YaCTUHAMHM JOJIUH) € TIOPOTH, OUCTPUHU
Ta Bojocmaad. BoHM TakoXX pO3BUBAIOTHCA, ajie AyXe MOBUILHO. Bimomo, 1m0
BOJIOCTIJIM TIOCTYMOBO 3MIIIYIOThCS BBEPX 3a Teuiero, abo mpopizarucs. bimsa ix
OIAHIAKOKS, B MICHSAX TMaJIHHA CTPYMEHIB YTBOPIOIOTHCA €pO3iiiHI  KOTIH.
Bopocnanu 3MiHIOIOTH BUTJISA BCI€T JOJIMHU.

2.4.5. Pyx Boau B piukax

Pyx Boau B piukax BUBYAE JMHAMIKA PYCIOBUX MOTOKIB 200 pIlYKOBA TipaBIliKa.
Bin 3aBxau TypOyJeHTHUH, Xo4ya MOXKe OyTH CHOKIWHHMM (TIOBUIBHMM) Ta
OypximuBuM (cTpiMKUM). BiH BigOyBaeTbcsl mia JI€I0 CKIIAJOBOT CHIIM TSXKIHHS
HarpasieHoi no370Bx Teuii. [Ipu 1boMy MOTEHLIHA eHeprisl, 0 BUBUIBHIOETHCS
Ipy Hepexojal BiJ OUIBIIMX BHCOT IO MEHIIMX CIIOYaTKy MEPEeTBOPIOETHCS Ha
KIHETUYHY, a MOTIM, 3aBASKA BHYTPIIIHbOMY TEPTIO, MEPEXOJUTh Y TEMJIOBY
(mucunartis). SAk6u e Oys0 HE Tak, TO MIBUIKOCTI T€Uii MOCTYIIOBO HAPOCTAIH O,
4oro He crocTtepiraetbcsa y mnpupoal. Takum UYHMHOM pIYKOBUM TMOTIK €
JUCUNIATUBHOIO CUCTEMOIO. Pa3oM 3 MOTOKOM BOAM PYXarOThCS YACTKU HAHOCIB.
Bonu, 3 onHoro 00Ky, BIUIMBaIOTh Ha BHYTPIIIHE TEPTA 1 3M1MCHIOIOTH TEPTA MIXK
co0010 a 3 IHIIOTO — 3MIHIOIOTh MEPEepO3MOAlT MBUAKOCTEH Teyli 1 XapakTep
TypOyJIEHTHOCTI TOTOKY. TakumM 4YMHOM MOXXHA CKa3aTd, IO Ha iX
TPaHCHIOPTYBaHHS BUTPAYAETHCS YACTUHA €HEPTii MOTOKY.



TypOyneHTHI MOTOKH XapaKTepU3YyIOThCS CKJIAJAHOIO BHYTPIIIHBOIO OYyI0BOIO.
BinnoBinHo 10 Hei BiOyBaeThcsl 1 peajbHUM mepepo3noAun eHeprii. PiuxoBuit
TypOyJIeHTHHI  TOTIK  yCKJIagHeHud  HaHocamu. Ile  nmyxe  ckiagHa
caMOperyJjboBaHa CUCTEMA.

Haramaemo, mo Jnedki NOPUHIMIIOBI 3aKOHOMIPHOCTI pPyXYy IOBEPXHEBUX
BOJIOTOKIB Oynu po3risiHyTi y posauni 1.2. Ha puc. 2.44 mnokazaHo emiopu
HIBUAKOCTEN PIYOK IPH PI3HUX yMOBaX MPOTIKaHHS. Y MepuioMy BUNAAKY (BUIbHE
pycIio), SIK MOKa3yITh JOCIIIKEHHS CepeIHS IMIBUIKICTh MO TJTUOWHI 3HAXOUThHCS
npubnuzno Ha BiActaHi 0,4h (manoi rnmOunu) Big AHa. Take XapaktepHe ii
pO3TalllyBaHHs BUKOPUCTOBYIOTH B rigpoMerpii. [lo310BXkHS BICH MOTOKY 3
HAaWOUIBIIMMH IIBUJIKOCTSAMH, pO3TallloBaHA HA IOBEPXHI, HA3MBAETHCS HOTO
ctpwkHeM. CepeqHIO MIBUAKICT B MONEPEYHOMY Mepepi3l BU3HAYAIOTH 3a
BUMIPSTHUMHU BUTpaToro (Q) Ta TIIoIeo nepeTuny (@ ):

v =2
Coo (2.20)

Posnoain mBuAKOCTEH B MONEPEYHOMY MEPETHMHI MOKA3YyIOTh 130Taxu (puC.
2.45). BHacniiok 3aTopiB, 3aKOpiB, 3aBalliB, a TAaKOX BIUIUBY JIIOJAM HU B PIiylli
MOXXYTb BUHUKATH Tignopu (puc. 2.46). Bumie nepemkoaun piBHI NiAHIMAIOTHCS, a
HIBUAKOCTI  3MEHIIYIOThcs. Han  mepemkogoro TNIHOMHU — MOTOKY — PI3KO
3MEHIIYEThCS, a MIBUAKOCTI 3pOCTaroTh. Hukue mepemkoaud Tedis MOCTYIOBO
CTaOUTI3y€ETHCS.

[locnioBHICTh TJIEC Ta MEpPEeKaTiB TaKOXK BIUIMBAE HA OCOOJMBOCTI PYXY
pIUKOBUX TOTOKIB. B Mexax miec rmmOMHM Ta TUIOLII Tepepidy 30UIbIIeHI,
IIBUJIKOCT1 HEBEJIWKI, Teuisd OUIBIN IUiaBHA. Ha mepekarax piuka poO3MIMPIOETHCA,
INIMOMHU 3MEHILEH], MIBUIKOCTI HApOCTaroTh. Taki 3aKOHOMIPHOCTI HalOUIbII
XapaKTepHI1 JJis pIBHUHHUX PIYOK MPU HEBUCOKUX piBHAX Boau. Ilig yac moseHi,
a00 maBOJAKY PiBHI 30UIBLIYIOTHCA, XapaKTep Tedil 1 MO3J0BXKHIM Npodiib BUILHOT
MOBEPXH1 3MIHIOIOThCS (puc. 2.47). Penbed Ta moxuiam BUIBHOI MOBEPXHI PIYOK
BBAXKAIOTh TOHKUM 1HJIMKATOPOM BHYTPIIIHIX, TIAPOAMHAMIYHUX TMPOUECIB Y
notoui. B nanomy Bunaaxky BUpPiBHIOBaHHA ii MpodiuIi0 BKazye Ha (OpPMYBaHHS B
MOTOLI TMOTY>KHOI'O OJHOPIJTHOIO TPAH3UTHOTO CTPYMEHS, SKUN MITKOPSIETHCS
BJIACHUM 3aKOHOMIPHOCTSIM, a HE CIIYy€ 3a pesibeoM JHa.

KpiM XaoTM4yHHMX pi3HOMACIITAOHUX TYpOYJIEHTHUX 3aBUXPEHb B PIYKOBOMY
MOTOLI ICHYIOTh BITHOCHO BIOPSAJIKOBAaHI CTPYKTYpU — LMPKYJALIi, BTOPUHHI
Teuii. IX ponbp B TiZPONOriYHMX mpolecaX JOCUTh BEIMKA. IX BUBYEHHS
posnovanoch e Hanpukinii XIX cromiTrsa. BaxinBuii BHECOK B JTOCTIIKCHHS
O0yB 3poOnenuit M. JlensBchbkum. Ha puc. 2.48 mokaszaHi cCXeMu IUPKYJALIl B
pi3HuX ymoBax. Ha moBopoTax pyciia BAHMKAE BiJILIEHTPOBA CUJIA, sIKA MPU3BOIUTD
710 HaXWJly TIOBEpXHI MomepeK HanpsAMKy Teuli (puc. 2.49). Kpim Toro 3aBxau Jie
cuna Kopiomica. 1 xoua ii BeTWYMHU BIJHOCHO HEBEJIMKI, 32 TPUBAIl MPOMIKKH
yacy B MEBHUX YMOBAaX BOHAa MOX€ MPU3BOAUTH 0 aCUMETpIi PIUYKOBUX JOJIUH
(3akoH bepa). ¥V miBHIUHIN MiBKYJ1 YaCTO CIOCTEPIralOThCA KPYyTi MpaBl CXWIH, a Y
MBAEHH1I — JIIBI.

Bropunni Teuii Ta UMPKYJIALIS BUBYAIOTH SIK B MPUPOJHUX YMOBax, Tak 1 B
J1abopaTopisiX, a TAKOXK 3a JIOTIOMOIOK0 MaTeMATHYHHUX MoJIesiel. JIabopaTopHi J0OCpKeHHS



O. JlocieBcbkoro, mpoBezieH! Y cepeuHi XX CTOMITTS, TOKa3a, M0 ICHYIOTh YOTUPH
OCHOBHHUX THITH LUPKYJISIIIMHIX Tedii (puc. 2.50).

Pyx ripchkuX pIYOK BHUBUYEHHU Tipllle HDK PIBHUHHUX. BypxJMBICTH Teuii,
MOPOTH Ta BOJOCHA/IM, BIUIUB KOHYCIB BUHOCY Ta OOBaJliB, PI3Kl 3MIHU HANPAMKY
Teuii, 3Ha4HAa KPYIHICTh HAHOCIB, crnenu(iuHi pyciIoBI MNPOLECH — BCE LI
CTBOPIOE JTIOCUTH CKJIaJHI YMOBU MPOTIKAHHS PIYKOBOrO MOTOKY. AJie HaWOLIbII
3arajbHl 3aKOHOMIPHOCT1 IMHAMIKU PYCJIOBUX MOTOKIB CIIPABEJIUBI 1 TYT.

Mix rnuOvHaMu (piBHSIMU BOJM) B piuKax Ta BUTpaTamu (auB. po3ain 1.2)
ICHy€e MeBHUM 3B’sA30K. SIK11o ckopuctyBatucs ¢popmyroto Illesi, To BuTpary Boau
B pi4lli MOXXHA OOYUCIIUTH TaK:

O=w-v=B-h-cJh-1 (2.21)

%
h= (LJ (2.22)
3BIIKH: B-c-N1

S0 3amicTh TIUOMH B3ATH PiBHI, TO (POpMaIbHO TaKy HENIHIAHY 3aJI€KHICTD

MOkHa 3amucaTtu gk 1=/ ©) . Ane, OCKUIbKMA OLIBIII MAacOBi1 CIIOCTEPEKEHHS Ha
pilukax BeAyTh cameé 3a PIBHSAMHU BOJW, B TIAPOJIOTii MPUHHATO TOBOPUTH PO

sanexuicts 2 =/ ) i rpadivyHe BioOpaXkeHHsI HA3UBAaIOTh KpUBOIO BUTpat. [Ipu
OJIHOPIIHUX yMOBaxX MPOTIKAHHS MOTOKY Ha NEBHIA IUISHUI piuykd (y CTBOPI,
TEpeTUHI) I 3aIeKHICTh JOCUTh CTiiiKa. [i JOMOBHIOIOTh KPUBMMH HIBHAKOCTEH
ta ot (puc. 2.51), ockimbku €=V°¢ . KpuBi BHTPAT BHKOPHCTOBYIOTH IS
NiAPaxyHKIB CTOKY BOAM B piukax. BinxuieHHs Big KpuBOi BUTpaT (MIHJIMBICTH
3aJIEKHOCT1) MOXYTh OyTH TMOB’si3aH1 13 BIUIMBOM JIbOJOBHX SIBHIL Ha XapakTep
Tedii MOTOKY, BOJHOT POCIMHHOCTI, fedopMmaliil pyciia, TAMYaCOBUX MIANOPIB Ta
iHmMx (axrtopiB. [ns iX BpaxyBaHHS po3poOiieHi cremiaibHi Metoau. OnucaHa
CUCTEMa 3aJIeKHOCTEM TaKOXK JOMIOMarae aHajai3yBaTH OCOOJIMBOCTI MOTOKY Ta
pyciia Ha KOXKHIN JUISHII CTIOCTEPEIKEHb.

Xapaktep LMX 3aJ€KHOCTE MOXE 3HAYHO 3MIHIOBAaTHCS 3a paxyHOK
dbopMyBaHHS OKpEMHX YacTUH TNOTOKY HaJ 3aIulaBol0 Ta HajA pyciloMm 1 ix
B3aeMo/ii. Taka B3a€MO/Iil BUPAXKAETHCS Y JOJATKOBOMY TE€PTi, YTBOPEHHI CUCTEM
BUXOPIB 3 BepTHKaIbHUMHU ocsaMmu (puc. 2.52). [Ipo B3aeMofil0 pyclioBoro Ta
3aIUIaBHOTO TOTOKIB OyJIo BijoMo 1ie 3 modatky XX CTomiTTsa. Ase mnepiii
IPYHTOBI AOCHIPKEHHS Ta y3arajibHeHHs Oynu BukoHaHi y 1947-1950 pokax I'.B.
Keneznskoum. [li3Hilie BiH Ha3BaB 1€ SBUIIEC KIHEMATUYHUM €(EKTOM B3aEMOI]
O€3HaMipHOr0 PYCIOBOr0 Ta 3aruiaBHOTrO MoTokKiB. IIIupoki Horo mociimkeHHs, 3
BUJIUICHHSIM OCHOBHMX THUIIIB, OyJin 3roioM npoBeaeH1 M.b. bapuninikoBum.

I1ix uac moBeHi, a60 MABOKY PyX BOAH B piulli cTae HecTaauM. Moro npuiiHsTo
BiloOpakaTH y BUIVISIAI TaK 3BaHOI JIOBroi MaBOJKOBOI XBWJIl (KiHEMaTU4YHOI
xBuil). [Ipu mpocyBaHHI MO370BXK TeUli Taki XBUJI1 MOCTYIOBO PO3ILIACTYIOThCS
(puc. 2.53), cTatoTh BUMOJOKEHUMHU. JlOCHIPKEHO, IO IIBUIKICTh MEPEMIIICHHSI
rpebeHss xBwii Ounbllla, HDK il OCHOBU («IIAOWIBU»), 1 TaKOX OLIbIIA HIK
MIBUAKICTD Teuii B piuli. Y 3B’A3KYy 13 LIMM JIOOOBUM CXHJI XBHJII CTAa€ BCE OUIBII
KpyTHM, BOHa TpaHchopmyerbes (puc. 2.54). JlocuTh YITKO BHUpPa)KEH1 XBUJI



BUHUKAIOTh BHACIIZOK KOPOTKOYACHMX TMOIYCKIB BOJU 3 BOJOCXOBHUII 4YEpe3
rinpoBy3nu. [Ipukian ix Tpancdopmarii nokasaHo Ha puc. 2.55.

301u1bLIEH] TO3JOBXHI MOXWIN Ha (a3l MmiIiioMy NaBOAKOBOI XBHII1 IPU3BOJATD,
BianoBiaHO 10 popmynu Ille3i, o 36inbmieHnx mBUaKOocTe. Ha cmamai maBoaky
CIIOCTEPIraeThCcsl 3BOPOTHA KapTUHA. ToMy mpH OJHAKOBOMY (3aJaHOMY) pPIBHI
BOAM 1, BIAMOBIAHO, OJHAKOBIN IUIONII MEPETUHY IMOTOKY, BUTPATH Ha MiTAOMI
Oynytb Ounbiiil. Ile BimoOpa)aeTbcsi HA KPUBUX BUTpAT y BUIJISAl XapaKTEPHUX
nerenb (puc. 2.56). lle o0coOMMBICTH HECTANOro0 pPyXy BOJAM B LUIOMY, 1
MOSICHIOETHCS BOHA BUHUKHEHHSIM JOJIaTKOBUX MPHUCKOPEHb Ta 3MIHOIO CHUCTEM
nirounx cui. B AificHOCTI pyX NMaBOJKOBUX XBHWJIb IIe CkiaagHimui. Ha HbOrO
BIUIMBAIOTh XapaKTepHE pPO3TAlllyBaHHS 1 BOAHICTh NPUTOK, 3MIHU XapakTepy
pyclia Ta 3aIUIMBH, aKyMyJIAIlis YaCTMHU BOJW TPHU 3aTOIUICHHI 3aIljlaB Ta IHIII
¢dakropu. OcoOnuBI yMOBM pyXy NaBOJKOBUX XBWJIb CIOCTEpITralOThCs Ha
JUISTHKAaX BTIKaHHS B 03epa 200 BOJIOCXOBHIIIA.

2.4.6. IIoHATTSH NPO BOAHUI PeKUM PidOK

Boanuii pexxuM pidok MoB’si3aHMi 31 3MiHaMU iX 6aratoBoHOCTi. OCHOBHOMO 11

XapaKTEPUCTUKOIO € BUTpAaTa BOAH B piumi (Om3/c). 31 3MiHaMu BUTpAT OB’ si3aHi
3MIHM IHIIMX XapaKTepUCTUK: PIBHIB, MOXWIIB, MIBUAKOCTEH Teduii, TIUOWH Ta
iHImKUX. ToMy BOJHUN pEXUM plqKI/I MO)XHa BU3HAUUTH SK 3aKOHOMIPHI 3MIHU B
MIPOCTOPi 1 Yaci BUTpAT BOAM 1 MOB’S3aHUX 3 HUMU TIIPABIIYHUX XapPAKTEPUCTHK
MOTOKY.

Butpatu Boau, 0araTOBOJHICTh PIYKK XapaKTEPU3YIOThCS KOJUBAHHAMH Ta
OJIHOHANpaBIeHUMH 3MiHaMHU. OCTaHHI1 IPOSBIAIOTHCS 3a JyXkKe TpHUBaIl MEepiou,
abo0 TmoB’s3aHl 3 AIJIBHICTIO JHOAUMHU. KoJMBaHHS BOJHOCTI Pi3HOT TPUBAJIOCTI
OoOyMOBJIEHI  BIIMOBIAHUMU MPUPOJHUMH  mporiecaMu. JloCHmijpkeHHs — ix
3aKOHOMIPHOCTEl — OJIHE 3 TOJIOBHHMX 3aBJaHb Tiipoiiorii. JloBrorpusaii, BiKOBI
KOJIMBAHHS SIK TIPABUJIO TIOB’sI3aHi1 31 3MIHAMH KJIIMaTy (3BOJIOKEHOCTI TEPUTOPIi).
B iX  [oCHiKEHHAX  TOEJHYIOTh  BUKOPUCTaHHS  MaJICOT1APOJIOTTYHHX,
NajeoKIIMaTUYHUX Ta ICTOPUYHMX JaHuX. KiiMatuuHuil (akTtop € Ba)xIJIMBUM
TAaKOX 1 JJis1 OaraToOpiyHMX Ta CE30HHUX KOJIMBAHb BOJHOCTI pidok. OCTaHHI K
MpaBWJIO 1 BKJIIOYAIOTh BJAcCHE Y MOHATTS «BOJHUM pexum». BoHM HOCATH
HaNOUIBII 3aKOHOMIPHUN XapakTep 1 MAIOTh BEJIUKE MPAKTUYHE 3HAYCHHS.

VY Cce30HHMX 3MiHaX BOJHOCTI PIYOK BUAUIAIOTH XapaKTepHI CKIajoBi. Bonu
NOB’sA3aHi 3 Ji€l0 NEBHUX JKepeNl KUBJIEHHA. IX Ha3uBaloTh (azaMH BOJHOTO
pexumy. J1o HUX BIZHOCSTD:

1) noBiHb (BoAONLLIA);

2) MaBOJIOK;

3) MEXKEHb.

[loBiHb — 1€ (a3za BOJHOTO PEXKUMY, 5K, B JAHUX KIIMAaTUYHUX YMOBaXx,
MOBTOPIOETHCS B OJIHY TIOPY POKY 1 XapaKTEPHU3Y€EThCS BEIUKOIO BOIHICTIO PIUKH,
BUCOKUM Ta TPUBAJIUM MIAHATTAM PIBHIB BoJAU. PO3PI3HAIOTH Takl OCHOBHI BUAU
MOBEHI:

1) BecHsiHa CHIroBa IOBiHb, XapaKTepHA MEPEBAXHO s PIBHUHHHUX PIUOK
MOMIPHOT'O KOHTUHEHTAJILHOTO KIIIMaTy;



2) BECHSHO-JIITHS Ta JIITHSA MOBIHb TIPCBKUX PIYOK, HIO JKUBIATHCS TAIUMHU
BOJIaMU JIbOJOBUKIB Ta BUCOKOTIPHUX CHIr1B;

3) nmouioBa MOBiHb, BOJOroi (TEIIOi) MOPU POKY, XapakTepHa Jisi pPIUOK
MYCOHHOTI'O Ta TEIUIOr0 CE30HHO-A0LIOBOTO KIIIMATY.

[ToBeH1 MOKYTb OyTH OJHOMIKOBUMHU Ta OAraTonikOBUMH.

[TaBogokx — 11€ (ha3a BOJHOTO PEXHUMY, sIKa MOKE MIOBTOPIOBATUCS B PI3HI MOPH
pPOKY  HEOZHOPA30BO,  XapaKTepU3YETbCA  IHTEHCHUBHUM,  SIK  IPaBUIIO
KOPOTKOYAaCHUM, 30UIBIICHHSIM BUTPAT 1 MIAHATTSAM piBHIB Boau. OCHOBHUMHU
TUTIAMU €:

1) maBonku Terioi mopu poky (abo Temsoro kimimary), Aki GopmyroTbes
BUKJIIOYHO JOIIOBUMHU BOJAMU;

2) mNaBOJAKM XOJIOAHOI TOPU POKY, SKI XapaKTepU3YIOThCS 3MIIIaHUM
KUBJICHHSIM (JIOIIOBUM Ta CHITOBUM).

Jpyruii Tun NaBOJAKIB XapakTepHWM Juisi 3akapnarTts, J€ 3 HUM IOB’s3aHi
katacTpoiuHi HaBOAHEHHs. IX (OpMyBaHHS MOB’S3aHE 3 OJHOYACHUM
BUIAJIAaHHSAM JIONIIB 1 TAHEHHSM CHITY y ropax MiJ 4yac BIJUIMT, Kl B CBOIO Yepry
MOB’s13aH1 3 MPUXOJIOM B3UMKY TEIUIMX BOJIOTUX MAC MOBITPS 3 ATIAHTUKH.

OcoOnuBMMH THUIAMHM TAaBOJKIB € MaBOJKH IMPOPUBY Ta MOIMYCKH BOAM uYepe3
rinpoBy3iu. llpopuBu moB’si3aHi 3 pyHHYBaHHSAM MPUPOJHUX a00 MITYYHUX
rpebenb 1 KaTacTpOoPIYHUM CIYCKOM TIPCBKHUX 03ep, ab0 BOJOCXOBHIIL.
Karactpodu nokanbHOro xapakrepy MOXyTb OyTH IOB’si3aH1 HaBITh 3 IPOPUBOM
CTaBKiB, UM 1HIIUX HEBEJIMKUX IITYYHUX BOJOUM.

Mexenp — 1€ ¢aza BOAHOTO PEKHUMY, SKa HIOPIYHO MOBTOPIOETHCS B OIHY
MOpPY POKY, XapaKTePU3YEThCS MAJIOI0 BOAHICTIO PIYKUA Ta TPUBAIUM CTOSHHIM
HU3bKUX piBHIB. [lif 4ac MexeHl pIYKU KUBJISATHCS B OCHOBHOMY MIJ3€MHUMU
BofiaMu. OCHOBHUMU BHJIAMH MEXEHI € JIITHS Ta 3MMOBa. AJie MOXKYTb OyTH 1 1HIII
(Hanmpukiaj JTiTHRO-0CiHHA). [1im 9ac MexeH1 JesKi piuKd Ha OKPEeMHUX JUISHKaX
NepecuxaroTh (YXOIATh B IPYHT).

baratoBoiHICTh PIYOK € OCHOBHUM IIOKa3HUKOM CTOKY BOAHM 3 CYXOJOJY.
KutbKicHUMI XapaKTepUCTHIKAMU 1ILOTO MPOLIECY € BUTPATH BOIM Ta 00’€MH CTIKAHHS 3a
TieBHI riepioan yacy. 00’ eMu po3paxoByrOTh Yepe3 BUTPATH:

W=0-h (2.23)

Sxio 06’eM CTOKY BITHECTH JO BCIET IJIOII BOA0300pY TO OTPUMAEMO IIap

CTOKY 3a IIeil Jke Mmepioj:
W(M;) 103
F(in) (2.24)

Skio cepeHIO BUTPATY 3a MEBHUH Tepioj 4acy BIAHECTH JI0 TUIOIII BO10300DY,

TO OTPUMAEMO MOJYJIb CTOKY:

u( ; zjzéw%)'lw
C- KM F(xm™) (2-25)

SKIIo CTiK MOPIBHATH 3 OMajaMHu, TO OTPUMAEMO Oe3po3MipHHUM KoedillieHT
CTOKY:

h(m) =




K b
Cox (2.26)
Bid 3aBXau MEHIIINA OTUHHAILL.
HaBeneHi KIIbKICHI XapaKTEpPUCTUKHM CTOKY UIMPOKO BUKOPHUCTOBYIOTH Y
JTOCIIIKEHHSIX BOJJHOCT1 PIYOK.

2.4.7. Ilpouecu BOAHOIO KUBJEHHS PiYOK

Y mporeci Kog000iry NPUPOJHUX BOJ YacTHHA IIOMAJAa€ Ha IMOBEPXHIO
CyXOJIOJIy 1 MOXX€ YTBOPIOBATHU CTIK 3 HHOro. OCHOBHOIO (POPMOIO CTIKAHHS €
piuku. TakuM YMHOM MEPIIOOCHOBOIO CTOKY BOJIM B plUKax € arMOoc(epHI1 Omau.
Ane cami onaau OyBarOTh PI3HI 1 IUIAX IX A0 PIYOK TAaKOXK pi3HOMaHITHUH. Bix
3aJIeKUTh BIJ MOTOAHUX (METEOPOJOTiYHUX) YMOB Ta YMOB MiJICTUIAIOYO]
noBepxHi (penbed, reosoriua 0ya0Ba, XapaKTEPUCTUKU Ta CTaH JEHHOT MOBEPXHI,
IpyHTIB Ta iHme). Ilpouecu CTOKOYTBOpEHHS BHMBYA€ PO3ALT I1HXXEHEPHOI
T1APOJIOTii — BYEHHS MPO CTIK 200 TiAPOJIOTIUHI pO3PaXyHKH CTOKY.

JI0 OCHOBHHX JIXKEpeJl MKHUBJICHHS PIYOK BIJHOCSTH: JIOIIOBE, CHITOBE, MiA3EMHE
Ta JIbOJOBUKOBE. IX BUALIAIOTH y 3B’ 43Ky 3 XapaKTEpHOIO crelu(pikoo BILIUBY Ha
BoAHMI pexkuM. Takoxk OyBae o3epHe, OOJOTHE Ta JEsAKl IHIII BUIU (IpKepena)
KUBJIeHHS. J[OIIOBe >KUBJICHHSI HAWOUIBII MOIMIMPEHE 1 BAXKIIUBE ISl PIYOK CBITY.
Bono nepeBakae B 001acTsIX TEMJIOro KiiMary. Jomii noauisioTh 3a TPUBATICTIO,
IHTEHCUBHICTIO, TIJIOIIEIO 3POIIEHHS Ta iHIIMMHU XapaKTEpUCTHKAMM. IX BILIUB Ha
CTOKOYTBOPEHHSI, 1 BOAHICTh PIYOK, 3aJIEKUTh K Bl BIACHUX MapaMeTpPiB TakK 1 Bij
CTaHy Ta XapaKTEPUCTHK BOAO300pIB B MeXaX SKUX BOHHM BHUMAAAIOTh. 3JIMBU
OXOIUTIOIOTh ~ BIJHOCHO HEBeNHMKiI Teputopii. Tomy IMOBIPHICTh  PI3KHUX
(KOpOTKOYacCHUX) KaTacTpo(IUHMX MABOJKIB Bl HUX HA JOCHUTb KPYIMHUX pIYKax
HeBUCOKa. TpuBami AOLII CTBOPIOIOTH IMOCTYHOBO 30UIBIICHHS BUTpPAT BOJIU B
piukax (Harpukiag — JAOLIOBI MOBEHI B 00JIACTAX MYCOHHOTO KIIIMATy).

CHirose *UBJIECHHS TaKOXK BakJIuBe. BoHO mepeBaxkae B 00JaCTAX MOMIPHOIO Ta
XOJOJITHOTO KOHTHMHEHTAJIBHOrO KJIMaTy 3 0araTOCHLKHUMHU 3UMaMH. 3a Horo
paxyHOK (OpMYIOThCSI BECHSIHI MOBeHI. BoHO BaxkiuBe Takoxk y ropax. CHiroe
KUBJICHHS € BaXXJIMBOI CKJIAJ0BOIO MaBOJKIB XO0JIOAHOI mopu poky. Cuifg
3ayBaXUTH, IO HE BCl Tajll BOAM MOMaJalOThb B plukd. YacTuHa 3 HUX
IHQUIBTPYETHCA B IPYHTH Ta MOPOJH, @ YACTUHA BUIIAPOBYETHCS.

[Tinzemue >xuBneHHs Moxke aocaratd 30% Bil BCbOrO CTOKY BOAM B pIUKax.
OTxe Horo pojp BaXKKO MEPEOLIHWTH. BOHO HaI3BHMYAlHO Ba)JiMBe B YMOBaXx,
KOJM 1HIII JDKEpesia J>KUBJIICHHS BuUueprani, abo BincyTHl. Haramaemo, 110
MIJ3eMHUNA CTIK MU PO3IJISAanu y po3aui 1.3.

JIbOJTOBUKOBE >KMBJIEHHS XapaKTepHE B OCHOBHOMY ISl BUCOKOTIPHUX PIYOK
(muB. 1.2). 3aranpHU WOrO BHECOK Y CTIK BCIX pI14OK CBITY ckiagae 1%. Ane Ha
OpiOHUX piuKax, IO MOYMHAIOTHCS BiJl JIbOJIOBUKIB MOXe nocsarti 40-60%.

Jletaii, 0COOJIMBOCTI >KMBJICHHSI YacTO 3ajieKaTh BJIACHE BIJ XapaKTEPUCTHUK
B010300piB (MiacTUiIal04u0i moBepxHi). Hanpukiian 3HaUHUI peryioounil BIUIMB
3MIACHIOIOTH 03epa. B 30H1 AOCTaTHBHOTO 3BOJIOKEHHSI BOHU PO3TATAIOTH MMABOJKHU
Ta TOBEHI, 3MEHUIYIOTh iX BHMCOTY, 30UIBIIYIOTb BHUTpPAaTH B MeXeHb. B 30HI



HEJIOCTaTHBOI'O 3BOJIOKEHHSI CTIK 3 03€p BIITKY JOJAaTKOBO 3MEHIIYETHCA 3a
paxyHOK 3HAYHOT'O BUITAPOBYBAHHS.

HasiBHicTh 6071IT Ha BOA0300p1 BUPIBHIOE BHYTPIPIYHUN PO3MOALT CTOKY BOJAM.
Jlemo po3TararoThCsi MOBEH1 Ta MaBOJIKH.

AKyMyJsTOpaMU TOBEPXHEBUX BOJ € BEJIUKI 3amjaBu. BOHU MOXYTb
30UIBIIYBATH TpUBANICTH TOBeHEH y 1,5-2 pa3a. Ha ix cmazi MokHa rOBOPUTH TIPO
3aIIaBHE KUBJICHHS.

VY 30H1 6aratopiuHOi MEP3IOTH MOMITHUHN BILUTUB MOXKYTh 3/1MCHIOBATH HaJEl.
BoHu naroTh J0aTKOBE >KMBJICHHS HAaBECHI Ta BIITKY, 32 PaXyHOK aKyMYJISIii
B3UMKY.

Jlic TakoX BIUIMBAE Ha JIXKEpEJia KUBJICHHS Ta BOJHUN pexkuM pidok. Llel BmiuB
HeonHOo3HauHui. Hanpuknan, Big0yBaeTbes 30UTbIIEHHS TIEpi0y CHITOTAHEHHS. 3
1HIIOro OOKY JIICOBI IPYHTH NOPHUCTI 1 CHOPUSAIOTH NEPEeXOAy YacTUHU BOI Y
nia3zeMHi. [li13eMHul CTIK MOCTYMAa€e B PIYKU OLIBII PIBHOMIPHO.

3HauHUNA BIUIMB MOXYTh 3JIMCHIOBATH KapcTOBl sBUIA. MOXXHA BUIUISATH
cnenugiyHe — KapCTOBE MIA3€MHE KUBJICHHS.

Ha chiBBigHOIIEHHS MK pPI3HMMH JKEepelJaMu KUBJIEHHS 1 cnenudiky ix
MPOSIBY BIUIMBAIOTh TAKOXK BeIWYMHA Ta (popMa Bo10300Dy.

2.4.8. AHaJ1i3 BOJHOIO peKUMY PIidYOK

XapakTepHi OCOOJMBOCTI >KMBJIEHHS PIYOK BiIOOpa)xaroTbCcsd B 1X BOJHOMY
pexumi, a came y (opMyBaHHI TEBHUX BHUTpAaT BOAM. XiJI BUTpaT BOIU
B110Opa)kaloTh 3a JIONOMOIOI0 BIAMOBIIHUX TpadikiB SKi OTpUMaIH Ha3BY
rizporpadis (To6To rpadikiB, IO OMMUCYIOTH 3MiHM 06araTOBOJHOCTI piukm). Ix
OyIyloTh 3a JaHUMH T1IPOJIOTIYHHMX CIOCTEPEKeHb. [iaporpad BiITHOCUTHCS [0
MEBHOTO IMYHKTY CIIOCTEPEKEHb 1 Moke OyTHM MoOyAOBaHMWI 3a pi3HI MPOMIKKHU
gacy: 3a A00y, THXJEHb, MaBOJAOK a0 MOBiHb, pik abo Oumbmie. Haityactime
BUKOPHUCTOBYIOTH Tiiporpadu 3a kaineHaapHui pik (puc. 2.57).

SAxmo mobyayBatu rigporpadu 3a OaraTo pokKiB, TO MOXHA BHU3HAYUTH iX
xapakTepHi pucu. L1 pucu BigoOpaxkae tunosuii rigporpad. s ioro nodynosu
OCEPEIHIOITh 3a PsAJ POKIB 3HAYEHHS OpAMHAT (BUTpaTH) Ta abcmuc (uac)
XapaKTepHUX TOYOK. 3a XapaKTepHI TOYKM NPUINMAIOTh MOYaTOK TMOBEHI, ii
MaKCUMYM, KiHEI[b MOBEHI, BEPIIMHMU TUIOBUX MaBOJKIB, HaiMEHIII BUTpPATU Ta
iH1Ii. 1o BcTaHOBIIEHUM OMOPHUM TOYKaM OynyroTh ruiaBHUM rpadik. [Ipu ubomy
CyMapHUW pIYHUM 00’€M CTOKY NOBUHEH BIANOBIIATH AIMCHOMY CEpeIHbOMY
Oaratopiunomy (puc. 2.58). O6’eM cTOKy Ha Tiaporpadi BiAMoBigae HOro mioIiam,
10670 €1 — M3/c - ¢ = M3.

AHani3 TUIMOBUX TiAPOrpadiB pi3HUX MYHKTIB CIIOCTEPEKEHDb MEBHUX TEPUTOPIM
J103BOJIsIE pOOUTH BUCHOBKH TPO XapaKTEpPHI PUCH BOJHOIO PEXKHUMY PIUOK JTaHUX
TEPUTOPIH.

3 iHmoro OOKy 3a JaHMMHU TiAporpadiB MoKHa BHU3HAYATHU BIUIUB PI3HUX
JDKepen KUBJICHHS Ha (OpPMYBAaHHS BOAHOTO pexkumMy. i 1IbOro MpOBOASTH Tak
3BaHe IX pO3WIEHyBaHHA. MOro BHKOHYIOTb 33 DI3HMMH METOIMKAaMHU,
MPUCTOCOBAHUMHU JIJISl TIEBHUX MPUPOAHUX YMOB. KoxHOMY MxKepeny >KUBICHHS
BIJIMOBIZAIOTh MEBHI IUIONII Ha Triaporpadi. HaiiBaxkue BITOKpEeMHUTH MiJ3eMHE



KUBJICHHS MMiJ Yac MaBoJKy abo moBeHl. Cxema po3wEeHYBaHHS 3aJIEKUTh BIJ
XapakTepy B3aEMOJIl PIYKOBUX Ta IPyHTOBUX BOj (AuB. po3ain 1.3). Lle nurtanus
JOCHIDKYBaJIM TPOBiNHI rigponord. Ilpu BIACYTHOCTI TiAPaBIIYHOTO 3B SA3KY
pPIUKOBUX Ta TIPYHTOBMX BOJ MiA3€MHE J>KUBJIEHHS 3arajoM IOBTOPIOE XiJ
MOBEPXHEBOI0, ajie y OUIbII 3IIaJKEHIA (opMi 3 JESKUM 3ali3HEHHAM (puc.
2.59.1). V Bumaaky mnocTiiHOro ab0 TUMYacoBOrO TIAPABIIYHOTO 3B’SI3Ky Ha
nigiioMi maBoAKy abo0 MOBEH1 PYCIOBI BOJAM Bce OUIbILIE MiNUPAIOTh IPYHTOBI.
[IpuTik OCTaHHIX 3MEHUIYETHCS 1 AOCATAE MIHIMYyMY i 4ac MPOXOKEHHS IMIKY
MOBEPXHEBOI0 CTOKY (puc. 2.59.3). Ilpu TpuBanoMy CTOSIHHI BUCOKHUX PIBHIB BOAU
B piulli BiiOyBaeThcs (UIBTpallisi MOBEPXHEBUX BOJ B IPYHT («BiJ’€MHE MiJ3eMHE
KUBJICHHS»), @ TIPU 1X MOHWKEHH1 BOJM MOYMHAIOTH MoBepratucs (puc. 2.59.5).
[Ipu HenocTaui BIZOMOCTEW AJi AOCTATHbO BEJIMKUX PIYOK YMOBHO MPUMMAIOTH,
110 MiA3E€MHE KUBJICHHS M1 Yac MiKy AOPIBHIOE HYIIO (puc. 2.59.4), a nns manux
PIYOK MPOCTO MPOBOJAATH MPsAMY JiHiIO (puc. 2.59.2).

[HIIMMKM THUTaHHSAMU PO3UYICHYBaHHS € TMpaBUIIbHE BHJIUICHHS CHITOBOTO,
JILOJIOBMKOBOTO Ta JIOLIOBOTO JKUBIEHHS. [PYHTOBE >KMBJIECHHS IPH HEBEIMKIiH
BOJHOCTI PpIYKM XapaKTEePU3YIOThCSl BIJHOCHOIO CTaOUIBHICTIO 1 CTBOPIOE
HaliMeHIIl BuTpatd BoAau. I[lpu po3wieHyBaHHI TiAporpadiB MOXKHA TaKOX
BUJIUTUTH XapaKTepH1, T1IPOJIOT14HI TOPHU POKY.

AHani3 BOJHOTO pPEXUMY BUKOPUCTOBYIOTh Uil Kjacugikamii  piyok,
TIIPOJIOTIYHOTO paldOHYBAHHS TEPUTOPIH, BUPIMICHHS MNPUKIAJHUX TUTaHb.
30KkpeMa B 1HXKEHEpHIN TAPOIOrii ICHY€e O3/, SIKUW MPUCBSIYEHO BHYTPIPIUHOMY
pO3MOJUTY CTOKY, TOOTO BH3HAYEHHIO CTAaTUCTUYHMX T[OKA3HUKIB OKPEMHX
BEJIMYMH CTOKY Ta iX CHIBBIIHOLIEHb Y CE30HHOMY, HIOMICSIYHOMY, MOJIEKaJHOMY
Ta OUTBIN IPIOHOMY po3pi3i. Ll mOKa3HUKH TICHO MOB’sS3aH1 3 OCHOBHUMH pUCAMU
BOJHOTO PEXUMY.

TunoBicTh KJIIMaTy Ta 3araidbHUX (I3UKO-reorpad@iuHUX YMOB PpIZHHUX
MICLEBOCTEH, a TaKOK HAMOUIbII 3arajgbHl 3aKOHOMIPHOCTI PO3BUTKY (ha3 BOJAHOCTI
B pi1UKaxX BEAYTh 10 BAHUKHEHHS MEBHUX TUIOBUX PUC 1 B OaraTOpivHOMY peXKUMI
BOJHOCTI pidokK. Lle croHykano JoCaiTHUKIB MPOBOAUTH Kiacu@ikamii pidok 3a ix
BoAHUM pexumoM. [lepma Taka kinacudikaiis Oyna 3ampornoHOBaHA BUAATHUM
krimatonorom O.I. BoeiikoBum me y 1884 poui. Ii HasuBaioTh KIiMaTHYHOIO
kinacudikamiero pidok. BoellkoB mucaB: «... IpH IHIIMX PIBHUX yMOBaxX KpaiHa
Oyne TuMm Outbin OaraTa TEKYYMMH BOJAMHU, YUM PSCHINII OMaad 1 YMM MEHIIE
BUIIAPOBYBAHHS 5K 3 MOBEPXH1 IPYHTIB, TaK 1 poCiuH. TakuM YUHOM, pIYKH MOXKHA
PO3IJIAIATH SIK MPOAYKT KJIIMaTy». BiH MOAUTHUB BC1 piUKK HA HACTYIHI TUIIU:

Tun A. Piuku, 1o oTpuMyIOTH BOAY BiJl TaHEHHS CHITY Ha pPIBHUHAX 1 Y
HEBHUCOKHUX Topax (1o 1000 m).

Tun B. Piuku, 110 oTpUMYIOTh BOJlY BiJl TAHEHHS CHITY Y ropax.

Tun C. Piuku, 1110 OTpuMyOTh BOAY BiJ JIOIIIB 1 MalOTh MOBIHB BIIITKY.

Tun D. Piuku y skux NmOBIHb BIAOYBAa€ThCS BHACHIJOK TaHEHHSI CHIT'Y HaBECHI
ab0 Ha TMOYaTKy JiiTa, aje 3HayHa YacTUHA BOAM IIUX PIYOK JOCTABIISAETHCS
JOLIaMH.

Tun E. Boma nocrtaBnsieTbcsi IOIaMM; BOHA BHIIE Y XOJOAHI MICAI, aje
MpaBUWIbHI EPIOUYHI 3MIHH HEBEJIHKI.



Tun F. Boga nocraBisieTbecsi 10IIaMH; BOHA BUIIE B XOJIOAHY HOPY POKY HIXK
BJIITKY; PI3HUILIS 3HAYHA.

Tun G. BigcyTHICTh pIYOK 1 B3araji MOCTIMHUX BOJIOTOKIB BHACIIAOK CYXOCTi
KJIIMaTy.

Tun H. Kpainu, ne nomosa nopa poky KOpoTka 1 plykd MaroTh BOAY B L€l yac i
TPOXH TICJIS, a B IHIIMHN Yac MepecuxaroTh, a00 MEPETBOPIOIOTLCS Ha P KaTIOXK 3
MA3EMHOIO TEYIEI0 MK HUMHU.

Tun I. Kpainu 6e3 piuok BHACHiI0K TOTO, 1[0 BOHU MOBHICTIO BKPUTI CHITOM Ta
JOJIOBUKAMHU.

Knacudikamito, moOyaoBaHy Ha KUIbKICHUX KpUTEpIsX, 3alpOlNOHYBaB y
cepenuni XX cronirta M.I. JIbBoBuu. Ha ioro qymky 1e 103BOjsiE MPOBOAUTH
reHeTUYHUI aHalli3 BOJHOTO pPeXuMY. J[s KUIBKICHOI OLIHKM KOXHOTO JiKepesna
xuBieHHs (S — cHiroBe; R — pomoBe tTa U — min3emHe, IpyHTOBE) Oynu
3anponioHoBani rpagamii: 1) menme 50%; 2) 50-80%; 3) Ouibme 80%. Bouu
MOKa3yI0Th BHECOK JAHOTO JKEpelsia y 3arajibHuii 00’ €M CTOKY BOAM B piumii. s
JbOJIOBUKOBOTO KUBJICHHS, BPaXOBYIOUM HOro crnenudiky, Mexi (rpagarii) Oynu
3miHeHi: 1) menmie 25%; 2) 25-50%; 3) 6inbire 50%. HasgBHICTh TpeTix rpagaiii
rOBOPUTh PO BHUKIIOYHE >KUBJICHHS PIYKM THM, UM IHIIUM Jokepenom. [lpyra
rpajaiis roBOPUTh NPO MEpeBa)kHE >KUBJIEHHS, a Mepiua npo 3mimane. Boguuit
pexXuM (THI PIYKH) XapaKTepU3ye€TbCs KOHKPETHUMH CITIBBIIHOIICHHSIMHU Baru
PI3HUX JKepe )KUBJICHHS.

KpiMm onucanumx kinacudikamiii CcTBOpEHI TakoX 1HII, NOOYyAOBaHI Ha
BIJIMOBITHOMY pailOHyBaHHI TepuUTOpiil. BOoHM MaloTh pi3HUMN CTYIIHb AETAIBHOCTI
MOJILTY 1 BpaXOBaHUX KPUTEPIiB.

2.4.9. PiBHeBHH pesKUM PivyoOK

OcHOBHI 3MIHM PIBHIB BOAM B PiuKax B IUJIOMY BIANOBIAAIOTH 3MIHAM BHUTpAT
BOAM. Ase, K MM 3HA€EMO, OJHO3HAYHICTH 3B’A3KY BUTpaT Ta pPIBHIB (KPUBUX
BUTpAT) BUTPUMYETHCS HE 3aBXKAU. IcHye nimuit pan ¢akTopis, 1110 BIUIMBAIOTH HA
BiIXWIeHHs BiJ Hel. Tomy rpadiku Xoay piBHIB BOJIM JEHIO BIAPI3HAIOTHCS Bij
rizporpadiB CTOKY.

Jlo ocHOBHUX (DaKTOpiB, SIKI MOPSAJ 3 BUTpAaTaMU BIUIMBAIOTH Ha (POPMYBAHHS
PIBHIB PIYOK MO>KHA BIIHECTHU:

1) migBuIeHHs, a00 TOHWXKEHHS JHA pycjiia BHACIIIOK BiAKJIagaHHSA, a0o
PO3MHBY HAHOCIB;

2) HasABHICTh Ha pIYLl IITY4YHUX, a00 MpUpoIHUX QakTopiB (crmopyn), sKi
CTBOPIOIOTH 3MIHHUH MIAMNIP Ta 3MIHIOIOTH IPUPOIHINA XiJ] PIBHIB;

3) 3apocTaHHs pyclia BOJAHOIO POCIMHHICTIO, IIO CTBOPIOE JOJAATKOBUU OIIip
Teuii, yIs TOJA0JIaHHS IKOT0 HEOOX1HE TiIBUILICHHS PiBHIB,;

4) HasBHICTh HA PIYIll JILOJAOBOIO MOKPUBY, a00 3HAYHUX Mac BHYTPIBOJAHOIO
JBOJ1Y, 1110 TAKOK 30UIBIIYE OMIp 1 3MEHIIY€E MPONYCKHY 3/1aTHICTD;

5) BIUIUB BITPY, 3TOHM Ta HArOHW, a TAKOX BIUIMB NPHUIUIMBIB Yy THUPIOBHUX
JTUITHKaX PI14OK.

BrnuB ¢akTopiB MOXKe MOEIHYBATUCS, IO CTBOPIOE JOCUTH CKIIQIHUNPIBHEBUI
pakeM Ha OKpEeMHX JUISTHKAX PIYOK.



I'padixu xomy piBHIB BOAW, SIK 1 riaporpadu, MOXyTb OyTH TUINOBUMHU 1
Bi10OpakaT XapakTepHl pUCH pexuMmy 3a Oaratro pokiB. KpiM Toro Ha omHomy
MaJIOHKYy MOXHa CYMICTUTH Tpadiky, M0 BIAHOCIATHCS OO PI3HUX ITYHKTIB
CIocTepeXeHb MO03/10BXK piuku. Lle mae 3Mory ananizyBaTu 0COOJMBOCTI PO3BUTKY
MaBOJAKIB Ta MoBeHedl Ha Hid. Skmo rpadiku nmoaidHI, TO HAa HUX MOXKHA
BU3HAYUTH TUIIOB1, O110H1, BIJMOBIIHI PiBHI 1 3HAUTH 3B’A30K (3aJICKHICT) MIXK
HUMU JUJIs1 pi3HKUX 1OcTiB. Lle, 30kpema, 103BosIsi€ OLIHIOBATH 3HAYEHHS PIBHIB JIJIS
NepioJliB, KOJIU CIIOCTEPEKEHHS HE MTPOBOJIMIIUCH, 200 OyJIH JOMYIIEH] TOMUIIKY; a
TaKOX J1aBaTH KOPOTKOTEPMIHOBI TPOTHO3HU PIBHIB.

Jlo xapakTepHHX TUIIB piBHEBOrO pexumy pidok O.I. UeboTapbOB BITHOCHB:

1) KonmBaHHsI PIBHIB, OB’ s13aHi 31 3MIHAMH BOTHOCTI ITOTOKY (OCHOBHHIA);

2) KOJIUBAaHHA PIBHIB BUKJIMKaH1 3MIHAMH OTIOPY B PYCIIi;

3) 3rOHHO-HAroHH1 Ta MPUILIMBO-BIATUIMBHI KOJIUBaHHS P1BHIB,;

4) KOJIUBaHHS PIBHIB, MOB’A3aHi 3 JAI€I0 MIINOPIB.

AMIUTITYIM 3MIH PIBHIB Ha KPYNHHUX piukax MoXyTh aocsratd 20-30 m. Ha
KPYIHHUX pluKax YKpaiHU BOHH B OCHOBHOMY CKJIajaroTh 5-10 M, a Ha manux 1-2
M. MakcumanbHa aMIUIITy/la B OCHOBHOMY CIIOCTEPIraeThcd y CepefHid Teuli, Je
BUTpaTH BOJM B)KE€ BEJIMKI, a MaBOJKOBI XBUJII L€ HE PO3IJIACTAaHI, IK Y HUKHIX
YacTHHAX TeYil.

Piuku, 1110 BUTIKAIOTH 3 03€p Ta OOJIT MAKOTh 3TJIAJKEHUM X1/ piBHIB 1 BIIHOCHO
HEBEJIMKI aMIUTITYAH iX 3MIH.

2.4.10. YTBOpPEeHHA Ta OCHOBHI XapaKTePHUCTUKH
PiYKOBHX HAHOCIB

[lepenecenHss piukaMHu TBEPIMX YaCTOK (HAHOCIB) 3/1aBHA MPUBEPTAIO yBary
moniei. BoHo mae npakTuuHe 3HadeHHs. Hanpukian B nonuni p. Hin HaBogHEHHS
MIPUHOCHUIJIM Ha TIOJIsI POJIIOYUN Hamyll, a p. XyaHXe 3aBASKH BEJIMUE3HINA KUTbKOCTI
HAHOCIB MEPIOIMYHO 3MIHIOBAJIa CBOE PYCJIO, CTBOPIOIOYH KaTacTpo(u Ha KPYITHUX
TepUTOPIsiX. PIYKOBMMHU HaHOCAMM 3allOBHIOIOTHCS THUPJIOBI 00JacTi, KaHAJH,
BojocxoBula. CucremMaTuuHe iX BUBUYEHHs posnouanocs Ha Mmexi XIX ta XX
CTOJIITb.

Mu Bxe BiAMIYANM, 11O BOJAM, 5Kl CTIKAIOTh 3 CYXOJOJY peai3yloTh,
BUTpAyalOTh MOTEHIIINHY €HEprilo 1 BUKOHYIOTh MeBHY poboty. Epo3siitHa pobGoTa
BOJIOTOKIB — TOJIOBHMM YWHHUK JEHYJAIll CyX0J0Jy. XapakTep IOBEpXHI
cyxonoily Moxke Oytu pi3zHUM. [IpakTUYHO CKpi3b BOHA TOEIHYETHCS 3 TMepe-
BIIKJIQIaHHSIM HAHOCIB. TOMY MPUIHATO TOBOPUTH MPO €pO3iiHO-aKyMYJISTUBHUN
KOMIUIEKC (KOMIUIEKC TMpOIeciB) B OacelHl piuku. 3arajbHE CIIBBIIHOIICHHS
epo3ii Ta akKyMyJslii 3MIHIOETBCS TMO3J0BX TpaeKkTopi crikaHHsS BojA. buis
BOJIOJIUIIB, Ha CXWJIaX, Y BEPXHIX JIAHKAaX PYCJOBOI CITKH TMEpPEeBa)Ka€ epo3sis.
[To3/10B)X OCHOBHO1 YaCTHHU Te4il PIYOK BCTAHOBIIOETHCS MPUOIU3HUN OasaHC.
[TocTynoBO B MOHMKEHUX MICIIEBOCTSAX 1 OCOOJIMBO B TUPJIOBUX 00JIACTAX MOYMHAE
nepeBakaTu akymyssiis. YacTuHa HaHOCIB BUHOCUTHCS B OKeaHU Ta Mops. Tam
BOHA TakOX (popMye MEBHI aKyMYJISITUBHI YTBOPEHHA. AJie B OKPEMHUX BHMaJKaxX
MIPOJIOBXKEHHSI CTPYMEHIB PIYOK TIiJ] BOJIOIO CIPHSIE PO3BUTKY YJIOTOBHHHU, abO0
MIJIBOJTHUX KaHBHOHIB, TOOTO BIJHOBIIOIOTHCS MPOIIECH TIEPEBAKHOT €pO3ii.



B munoMmy 1isi ocHOBHOI 4YacTMHM OaceilHIB pPIYOK YMOBHO TOBOPSTH IPO
CXUJIOBY Ta pYyCJloBY epo3ito. Jlo CXHIOBOi BIZHOCSTH: IUIOMIMHHUA 3MHUB,
MIKPOCTPYMEHEBY €pO31I0 Ha CXWJIaX, SPKOBY €po3il0, €po3il0 y MNEepPBUHHUX
dbopmax pyciioBoi CITKM (JIOIIUHH, JOKOUHM, cyxomoyu, Oanku). KoxkeH 3 mux
PI3HOBHU/IIB CaM € CKJIaAHUM KOMILJIEKCOM IPOIIECiB. Y3aralbHEeHO MOYKHA CKa3aTH,
10 0 OCHOBHMX (DaKTOPIB, 110 BIUIMBAIOTh HA HUX MOKHA BITHECTU: KPYTH3HY
CXUJTy, MPOTHUEPO3IMHY CTIMKICTh TPYHTIB Ta TOPIJ, XapakTep POCIWHHOCTI,
XapakTep BIUIMBY JOLIIB Ta CHIFOTAHEHHS; OCOOJUBOCTI MPOIIECIB BUBITPIOBAHHS
Ha JaHiil TepuTopii Ta iHIII. [CHye 1ia Hayka — epOo3103HaBCTRO.

[Tin pycioBoio €po3i€r0 pO3yMilOTh MO-TEpIIe MEepIOAUYHI PO3MHBHU JIOXKa Ta
OeperiB pIiyoK, a MO-JIpyre — JOBrOTPUBAJIl MOCTYMNOBI MPOLIECH iX Bpi3aHHS Y
BIJIMOBIHUX MPUPOAHUX yMOBaX. Y MEPIIOMY BHUIAJIKY SIK IPABUIIO MOBa 171€ MPO
NEepeMUBaHHs BXX€ BIJKIAJEHOTO paHillle alioBil0 1 Horo 30ajaHcoBaHe
TpaHcnopTyBaHHs. ToOTO 1€ YacTWHA MPOLECYy MOCTYNOBOTO TPaHCHOPTYBaHHS
HaHOCIB. B 11boMy BUIaJKy HE MOXKHAa TOBOPUTH PO 3arajibHe 30UIBIICHHS iX
CTOKY (HaBaHTa)XEHOCT1 MMOTOKY HaHOCaMM). AJie JEKOJIM piuka MiIMUBAE MOTYKH1
JIaBH1 BIJIKJIQ/IM, 1 4ACTO HE aNIOBiayIbHI. Y I[bOMY BUMNAJKY FOBOPSITH MPO MPOIECU
3HAYHOTO  JIOKaJbHOr'O,  JOJATKOBOTO  >KMBIEHHS  pIYOK  HAaHOCaMH.
TpaHncnopTyBaHHSI HAHOCIB € Ba)XJIMBOIO CKIJIAJIOBOIO TIAPOJIOTIYHOTO PEXKUMY
piuok. Ile Takox ckiIagHUM KOMIUIEKC TpoueciB. Bonu moB’si3aHi 3
XapaKTepUCTUKAMU pPyXy Ta MIHJIMBICTIO PIYKOBOTO MOTOKY, OCOOJIMBOCTSIMHU
nepeBIAKIaAaHHs] HAHOCIB, JIEI0 TOAATKOBUX (AKTOPIB 1 3 XapaKTepUCTUKaAMU
HAHOCIB.

Hanocu MoxHa po3pizHsaTu 3a: 1) po3mipamu; 2) ¢popmoro; 3) MiHEpaIoriyHUM
Ta XIMIYHMM CKJaJ0oM; 4) MOXOMKEHHSAM; 5) KOJIbOpPOM; 6) MUTOMOIO Barorw; 7)
PaAl0aKTUBHICTIO; 8) T1IPaBIIYHOIO KPYMHICTIO Ta IHIIMMH OKa3HUKaMHU.

JliHifiHI pO3MIpH YacTOK HAHOCIB HalYacTillle XapaKTEepU3YIOTh iX CEpenHIM
niametpoM. lle ymoBHa BenMYMHA, SKa BIJHOCHUTBCS /O PIBHOBEIMKOI
KyJenoAi0OHOT YacTKU, a00 OOYHMCITIOETHCS SKHUMOCH I1HIIUM crocooom. Takuii
MOKa3HUK HA3WMBaIOTh KPYIHICTIO HAHOCIB. 3a KPYMHICTIO iX MPUUHATO MOJUISATH
Ha:

1) oy d () {0,001;
2) HamyJ (CYTJIMHOK) 0,001-0,01;
3) muJI1, MATyBaTI YaCTKH, CYITICOK 0,01-0,1;

4) micok 0,1-1;

5) rpaBii 1-10;

6) raJibKy 10-100;

7) BaJlyHU Ta OpuiIn 2100 ppv,

[IpupoaHi HaHOCH 3aBXkAM 3HAXOIAThbCS B cyMimi. [{ns ii aHamizy BiaOuUparoTh
mpoOK HAHOCIB. XapakTep MpoOU 3aJie’KUTh BiJl BUY HAHOCIB Ta YMOB Ha JaHIN
auisHIl  piukd. IloTiM mpoBoaATH aHami3 Npod 3 METOI XapaKTePHUCTUKHU
MEXaHIYHOI0, TPaHYJIOMETPUYHOTO CKJIaly HAaHOCIB (1aT. granulum — 3epHATKO).
IcHytoTh pi3Hi Buau ananizy. Onuc po3mipiB NPOBOASTH 32 IEBHUMH IHTEpPBATaAMU
— ¢pakuigsmu. Opaxuii BIAAUIAIOTh, BUCYIIYIOTh 1 3BaXYIOTh. [l BiajauieHHs



(dpakiliii 3aCTOCOBYIOTh PI3HOMAaHITHI METOJWKH, MPWIAJH, yCTaTKyBaHHs. Bara
KOXHOI (pakiiii BUpaKaeTbcsl y BIACOTKAaX MO BIIHOMIEHHIO O 3arajibHOI Baru
npobu. Ili nmani MoOXHa BHUKOPUCTOBYBAaTH JUIsl CTAaTUCTUYHOTO aHANI3y
IPaHyJIOMETPUYHOTO CKJIaJy HaHociB. Haiibuiblie BUKOPUCTOBYIOTh KpHBI
pO3MOALTY, a TaKOX TOKa3HUKH 3a0€3MEeUeHOCTI Ta IX CIIBBIAHOIICHHSIM
(xoedimientun). Ilpukman 1HTErpanbHOi KpPUBOi TPAHYJIOMETPUYHOIO CKIALY
HAHOCIB HaBeJIeHO Ha puc. 2.60.

3a ¢dopmor0 HaHOCH TpyO0O MOAUIAIOTH Ha JIBI OCHOBHI Karteropii: 1)
riubononioHl; 2) rtwuiactuH4Yarti. [l BIIMBOM  3ITKHEHb Ta OKaTyBaHHS
B1I0OYBA€ETHCS MPOLIEC MOCTYNOBOro HaOJIMKeHH GopM 10 enincoiganbHoi. Tomy
OKaTaHi, ATIOBITHLHI YACTKU MOYKHA XapaKTepr3yBaTH KoediriieHToM (popmu:

9=

b (2.27)

ne !— nowxuHa, BeJIMKa BiCh YacTKH; ¥ — ToBIIMHA, Maja Bick. KpymHicTh Ta
dbopma HaAHOCIB 3MIHIOIOTHCS MO3M0BXK Teuii piuok. Lle BinOyBaeTbcs 3aBISKH
mpolecaM pO3KOJIIOBaHHS, IMepeTupaHHs Ta copTyBaHHs. CHiBBIIHOIIEHHS Ta
0COOJIMBOCTI IIUX MPOIIECIB 3aJeXKAaTh AK BlJ XapaKTEPUCTHK CAaMUX HAHOCIB, TaK 1
BiJl 3arajJbHUX YMOB Ha JUISHKaX piyok. HailOuibll 1HTEHCHMBHO 3MEHIIEHHS
cCepelHiX JlaMeTpiB BiAOYBa€ThCsSd Ha IUISTHKAX MEPEeXOay Bia TipChbKoi Tedii
(mepeBakaHHsI KPYITHUX HAHOCIB) A0 PIBHUHHOI, CrOKiiHOI. HalikpynHimi yacTku
MOXXYTb KOHIIEHTPYBAaTHUCA y HAUTIUOIIMX YacTUHAX pycia 1 3rogoM (hopmyBaTu
111 «3aXOPOHEH1» MPOIIAPKH — 0a3alibHI TOPU30HTHU. 3 1HIIOTO OOKY Ha TpPChbKUX
Ta MEpPEeAripChbKUX piuKax Moxke (popMyBaTHCS TaK-3BaHa LIAp CAMOBHMOILIEHHS.
Bona sBise co0or0 TMOBEpXHEBUU Imap 3 OUIBII KPYNMHUX HaHOCIB. Bin
YTBOPIOETHCS MPHU JAOCTATHIM 1X MAcOBOCTI 1 YUIUIbHEHH1 3aJsiTaHHS 32 paxyHOK
BUHECEHHS OUTbLI ApiOHUX, TAKUX, IO 3aTIOBHIOBAIIM MMPOMDKKU MK KpynHUMU. B
pluKax TMpPOSIBISETHCA TaKOX TIIpPOXiMiyHEe Ta OloXIMIYHE pYyHHYBaHHS
(BUBITpIOBaHHS) HaHOCIB. TakuM UYHMHOM HAHOCH 3MIHIOIOTHCS MO3JOBXK PIYOK
3aBJISIKM CKJIATHOMY KOMILIEKCY (DaKTOPIB Ta MPOIIECiB.

OgHuM 3 BaXJIMBHUX SBUII IOB’A3aHUX 3 TPAHCIOPTYBaHHSM Ta 3MIHAMU
HaHOCIB € (popMyBaHHS pO3CHUIIIB (po3cUNHUX poaoBuil). Lle Moxe crocyBaTucs,
K METaJIB TaK 1 KOIUTOBHOrO KaMiHHs Ta 1H. Po3cunu (opMyroThCs SIK MO3/10BK
CXUJIIB Ta Yy iX MITHDKKSIX, TaK 1 B piukax. BoHu 3011HIOIOTBCS MO Mipi BiAAaICHHS
Bil OCHOBHOTO JiKepena. 3aKOHOMIPHOCTI 1X pO3MOAUTY TOB’si3aHl 3
OCOOJIMBOCTAMM TPAHCHOPTY HAHOCIB Ta PYCIOBHUX IMpPOIECiB. 3HAYHY pOIb
BIJIIFpA€ CIIBBIJHOIICHHS MUTOMOI Baru yacTok. CepelHs MUTOMa Bara piykoBUX

HAHOCIB CTAaHOBHTH 2,65 r/cm3. Lleil MOKAa3HHK BiTHOCHTHCS BIIACHE JO TBEPIHX
gacTok. Moro He CJIij IIyTaTH 3 MTBHICTIO BiAKIIALIB, KA 3aBXK/IM MEHIIA.

3 caMoro no4yaTrky BMBYEHHsSI HAaHOCIB OyJ0 3BEpHYTO yBary Ha Te, IO iX pyX
MOB’SI3aHUI 3 BEPTUKAJIbHUMU KOMIIOHEHTAMH IIBUAKOCT1 TYpOYJIEHTHOTO MOTOKY.
VY 3B’s13Ky 3 MM BUHHKJIO YSIBJIEHHS PO T1IpaBiIiuHy KpyNHICTh HaHOCIB. I1i1 Heto
PO3YMIIOTh CEPE/IHIO MIBUJKICTh PIBHOMIPHOTO MaJiHHS JTaHOI YAaCTKH Yy CTOSAYIN
BoAl. Takuii minxig 6a3yeThCcs HA 3aMiH1 PO3IIIALY PYXY BOJAM BIJHOCHO YAaCTKH Ha
pyX 4acTku BinmHOCHO Boau. lle mo3BoJisie BMBYATH TIAPaBIIYHY KPYIHICTH B



7a00paTOPHUX YMOBAaxX 1 JIOCTaTHRO TOYHO 1 MPOCTO MPOBOAUTH BUMIPIOBAHHS.

[NppaBiiyHa KPYMHICTh 3al€XKUTh TaKOX BIJ TemoepaTtypu (B’sI3KOCTi) BOJIU.

HaBenemo rifipaBiiuHy KpYIHICTh YaCTOK HAHOCIB mpu ! =+15°C:

JliameTp yacTok (MM) 1,0 0,5 0,2 0,10,05 0,01 0,005 0,001
[NppaBniyna kpynuicts (Mm/c) 100 60 21 8 2 0,08 0,03 0,0008
Hanocu kpynHimi HixX 1,5 MM 0CcapKyIOThCS 32 3BUBUCTUMHU, TBUHTOIOAIOHUMHU

TpaekTopiaMu. Takuil pyx XapakTepu3yloTh sIK TypOyJIEeHTHUHN (PeKUM OOTIKaHHS).

Opi€eHTOBHO HOr0 MOKHA OMUCATH TaKOl0 (HOPMYJIOLO:

_ o [glp, —p)d
R BV (2.28)

ae W— TifpaBiiyHa KpymHicTh; K — koedilieHT mnpomopiiiiiHocti; Pr —
I'yCTHHA HAHOCIB; ¥ — I'ycTHHA BOAM; ¢ — JiaMeTp YacTKH.

Hanocu npi6nimi Hixk 0,15 MM ocamxyloTbCs IJIaBHO, 32 MPAMOJIHIMHUMHU
TpaektopisiMu. Llelt pyx XapakTepusyroTh sK JlamiHapHe oOTikaHHA. Opi€EHTOBHO
HOro MOKHa ONUCATH Takolo (HOPMYJIOLO:

wo&leu—p)d
18pv (2.29)
ne vV — KIHEeMaTUYHUI KOe(IlieHT B’ A3KOCT1 BOJIH.

B niamazoni po3mipiB yactok npu6ausno Big 0,15 mm g0 1,5 MM mepeBaxkae
nepexifHuid pexuM oO0TikaHHSA. J[aHl mTpo TiApaBliyHY KPYMHICTH HAHOCIB
J0TIOMaraioTh BUBYATH MPOIIECH iX PYXY B piuKax.

2.4.11. OcHoBHi KaTeropii Ta ¢cTik HaHOCIB

Pyx yacTOk pIYKOBUX HAHOCIB PI3HOT BEJIMYMHU XaPAKTEPU3YETHCS TMEBHUMH
0COONMMBOCTAMHU. B 1iIOMy pyX HaHOCIB BHMBYA€ JMHAMIKa PYCIOBUX IOTOKIB.
3aKOHOMIPHOCTI PYXy OCUThH CKJIaJHI. TBEp/l 4aCTKU MOXYTh pyXaTucCsi TpboMa
OCHOBHHUMM CTIOCOOaMU:

1) maitxe noctiitHo, 06€3 ocaKeHb Ha JTHO, Y TOBII{I TIOTOKY;

2) nUISIXOM NEPIOJUYHUX MIACTPUOYBaHb (CalbTallll);

3) nuIIXoM nepekouyBaHHs a00 KOB3aHHS MO JHY.

VY nepumomMy BUNAAKY HAHOCH HAa3MBalOTh 3aBUCIUMU (3BAXKEHHMH), a y
JIPYromMy Ta TpeThbOMY — MPUIOHHUMH (3axorieHuMHu). Lle nB1 ocCHOBHI KaTeropii
pIUKOBUX HaHOCIB. [IpMJOHHI HAHOCH SABISIOTBCS OCHOBHOIO YaCTHUHOIO
pycinodhopMmyrounx, ab0 JOHHHUX BIAKIAMiB. BuAiIEHHS OCHOBHUX KaTeropi
HaHOCIB OyJio mpoBeAeHO Ime Ha noudatky XX cromirrs B.I'. [nymxoum.
XapakTep pyXy 3HAYHOIO MIPOIO 3aJICKHUTh BiJ CIIBBIIHOIICHHS TiIpaBIidyHOT
KPYIHOCTI Ta OCHOBHHUX XapaKTEPUCTUK IIBUJKOCTEH TypOyJIEHTHOTO MOTOKY. Jlo
OCTaHHIX MOXHa BIIHECTHU: CEpeHE Ta MAKCHMMAaJbHE 3HAUEHHS BEPTHKAJIbHOT
CKJIaZI0BO1 MyJibcallii MBUIAKOCTEHN (), 1 MOYATKOBY MIBUAKICTh 3PYIIEHHS YacTOK
(?p).- A.B. KapaymeB 3ampornoHyBaB Ha OCHOBI I[bOTO TiJIpOJWHAMIUHY

KJacuQikaIio HaHOCIB:
Tabnuys 2.5.
I'inpoanunamiuna kiaacudikamiss HAHOCIB



Kateropia CniBBIRHOLIEHHS MiX BusHaueHHs
P napameTpamMu HaHOCIB Ta NOTOKIB

I w<u' CTilKO 3Ba)keHi HaHOoCH

I u'<w<u'max HECTINKO 3Ba)XeHi HAHOCU

II VW U max; Vioy < Vo 3axonneHi HaHoCK
HepyxoMi HaHOCK

v Viou > Ve Py o
(moHHi Bigknagw)

HacuyeHicTp MOTOKY BOAM TBEPAMMH 4YacTKaMU XapaKTepU3ylOTh 3a
JOTIOMOT OO MOHATTSL «MYTHICTH» (TOOTO KOHLIeHTpalis). Lle BMicT Macu HaHOCIB B
OJIMHULII 00’ €My CyMillll BOJI 3 HAHOCAMU:

m 3
M . (2/M (Z6OM2/JZ). (2.30)

Posmoain MyTHOCTI 'y pPIYKOBOMY TMOTOIl HEPIBHOMIPHUHM, CKJIaIHUMH,
nynbcytounit. Lle moB’si3aHo 3 0cobaMBOCTAMU Mo mBUAKOCTe. Hanpuknazn, Ha
puc. 2.61 mokazaHi emopud MYTHOCTI MO riIuOHMHI. HepiBHOMIPHICTH pO3MOALTY
MOB’sI3aHA SIK 13 BIUIMBOM KPYITHOCTI HAHOCIB TaK 31 3MEHILIEHHAM 1HTEHCUBHOCTI
TypOyJIEeHTHUX MyJIbCAllli Bi/I THA IO TIOBEPXHI.

JIoOyTOK cepelHbOT MyTHOCTI Ha BUTPATy BOJM Ja€ BUTPATy HAHOCIB:

gl
© 1000 \ ¢ S 2.31)

Ieit cnoci0 po3paxyHKy BUKOPUCTOBYHOTh IIEPEBAYKHO 10 3aBUCIIMX HAHOCIB.

3aBUCII1 HAHOCHU MEPEMILYIOThCS Y TOBIII OTOKY HA 3HAYHI BICTaHI 1 MOXYTh
YacTKOBO TMEpEeBINKIANAaTUCd B MeXax 3amiaB. 1yT BOHU (OPMYIOTh
ApIOHO3EpHUCTY (3aIulaBHY) (hallilo alroBil0. 3MIHU MyTHOCTl Ta BUTPAT 3aBUCIIUX
HAHOCIB XapaKTepU3yIOTh PEKMM iX CTOKy. IX 3B’A30K 3 BMTpaTaMH BOJU
HemiHidHUN  (puc. 2.62). CrTik 3aBUCIUMX HAHOCIB BHU3HAYAIOTh MUIAXOM
CIOCTEPEXKEHDb 32 MYTHICTIO. [[J1s1 MOPIBHSIHHS CTOKY HAHOCIB 3 PI3HUX TEPUTOPII
BUKOPUCTOBYIOTh MOAYJIb:

WH ( T j
M, = Er
F, \xm” - pix (2-32)
w

me 7. — 06’em croky HamociB (1/pik), '+ — mmoma Bomo3Gopy (km2). Ls
BEJMYMHA HEPIBHOMIPHO PO3MOJIEHA MO TEPUTOPIi CYXOA0dy 1 MITKOPSIETHCS
MEeBHUM reorpadiyHuM 3aKOHOMIPHOCTSM. Y TEPE3BOJIOKEHUX 00JIaCTAX PIBHUH

. moxe ckimagaty 1-2 T/kM2 - pik, a y mocymumsux 200-400. HaitGinburi Moaymi

CIoCTepiraloTbes B 0aceiHax cyXxoro CyOTpONIYHOI0 Ta TPOIIYHOIO KIIIMAry, siKi

3HAYHOIO MIpOI0 OXOIUTIOIOTH Tripchbki Tepuropii: H =400+600 2 o pik,

Haii6inpImii MoayIb criocTepiraeThes B Oaceiini p. Xyanxe — 2 200 1/kM2 - pik.
Ile moB’sA3aHO 3 HASIBHICTIO 0COOIMBOI TepUTOPIi — JlecoBoro miaro, sKe MBUIKO
pyiliHyeThcs. Benuke 3HaueHHS Ma€ TakoXX MOJYJb CTOKY HAHOCIB B OaceifHi p.

Tanr. Tyt Bin gocsrae 1 260 1/km2 - pik. Lle OB’S3aHO 3 KOMIUIEKCOM (aKTOpiB:
HaWBHUIII TOPU CBITY, HaWOUIbIIa KUIBKICTH OMAaJiB Ha iX 30BHINIHIX CXWJAX,



HasABHICTh TMOTY)XHUX JIaBHIX aJIIOBlaJIbHUX PIBHUH, aKTHUBHI MPOIECU
BuBiTproBaHHA. CepeaHiii MOAylb JUIsi BChOTO CYXOJOJNY (32 OLIIHKaMu)

nepesuiye 100 T/kM2 - pik.

PyX NpUIOHHUX HAHOCIB 3HAYHO Bifpi3HAETHCA Bin 3aBHcauX (puc. 2.63). Ix
MYTHICTb (KOHIIEHTPAIIil0) Ta BUTPATU JOCUTH BaXKKO BUMiptoBaTH. Lle moB’s3aHo 3
Iy’e BEJIMKOIO YYyTJIMBICTIO XapaKTepy pyXy y NPUAOHHIN 00JacTi Ha BBEACHHS
IHOpIAHUX TN (mpuiaaiB). bBe3KOHTaKTHI CMOCOOM, CIOCTEPEKEHb TaKOXK
HAIITOBXYIOTBCS Ha Psifi 00’ €KTHBHUX mpobieM. Tomy naHi mpo CTIK NPHAOHHHUX
HaHOCiB Ha06araTo MEHII TOYHI Hi HPO 3aBMCIL. IX BHUTPaTH MOKHA TaKOXK
OLIIHIOBaTH 3a JONOMOIOI 00’€MHHUX CIOCOOIB (JOBYIIKHM, BIAKJIAgu) Ta 3a
napameTpaMH pyxXy JOHHHUX TPSI.

Po3srisitHemo yMOBH piBHOBAaru BIJTHOCHO KPYITHOI KyJeno/110HOT YaCTKU HAHOCIB
Ha JH1 pIYKOBOT'O MOTOKY:

F,=(F-F) K,

ne I — cuma mo6osoro THUCKY TIOTOKY; F. __ gara wactku; * — minitomua cua;

K. xoedimient teprs. Cuna 10GOBOr0 THCKY HPOMOPLIHHA ILIONIi HEpPEeTHHY

YaCTKU Ta MIBUAKICHOMY HAIoOpy:

2 2
L
F,=K-p iL
4 2 (2.34)
ne K — xoeoirienT, mo 3aj1eXuTh Bix GopMu yacTku; ¥ — rycruHa Boau; ¢ —
JIiaMeTp YacTKU; Ys— npugoHHa INBMAKICT, MOTOKY. IlimiilomMHa cmia
OOYHUCITIOETHCS TO1IOHUM YUHOM:
md® vg’
Frl = K] : p P
42 (2.35)
ne X — koediuienT npomopuiitHocTi. JlocimkeHHs B 1a60OpaTOPHUX YMOBAX
1
Fn ~ _Fn
MoKa3aJiu, 1o 3 . Bara yactku Moxe OyTH BUpa)keHa TaK:

3

F,=(pﬂ—p)‘p~m61 , (2.36)

nd’

Moskemo nepenucaT piBHSHHS, PO3AUTUBILN BC1 CKJIAJOBl HA 2
K-pvi | (pu=p)d_Ki-p-vi|

4g 3 4g '

(2.37)

3rpynyeMo CKJIamoBi BiTHOCHO 4 Ta 9
3 [K p, K gk j:(pg—pj.d
4g 4g 3 (2.38)

MoskHa cka3aTu, 110

2

= od
Un = a4 (2.39)
OCKUIBKH B Jy)KKax OyJIM 3alMCaHi MOCTi1MHI BETUYHHHU.



Skmo mepeiTH Bin JiHIHHMX posmipiB uacTku (d) 1m0 06’emy (~ d3), To
OTPUMAEMO:

vi=bV (2.40)

Taki 3ameXHOCTI OTpuUMainu Ha3By 3akoHy Epi. 3 HbOro BIUIMBaE€, M0 TpHU
30UTbIIEHH] IIBUAKOCTeW Teuii y 2, 3, 4 pasza JgiaMeTpu YacToK OynyTh
3oupmyBatucss y 4, 9, 16 pa3. lle mosicHioe 3HayHe 30UIBIICHHS KPYMHOCTI
HAHOCIB Ha AUITHKAX TeYll 31 3HAUHUMH MIBUIKOCTIMHU.

CriBBIIHOIIICHHS MIX CTOKOM IPHUIOHHHUX Ta 3aBUCIWX HAHOCIB 3MIHIOIOTHCS B
3QJIEKHOCT1 BIJ NMpUpPOAHUX yMOB. B ropax BoHo moxke pgocsratu 100%, a Ha
piBHHHAX (OCOOJIMBO Ha BEJMKHX PIUKaX ) MOHIKYBATUCA 110 3-5%.

2.4.12. lloHATTSH NPO PYCJOBUH NMpouec PivokK

[lepuie, mo npuBepTae yBary Npu po3risifil piUKOBUX Pyces — 1€ MOETHAHHS
IHAUBINYaJTbHUX PUC, PI3HOMAHITHOCTI Ta MIEBHUX O3HAK TUIOBOCTI. BuiieHHS 1
JTOCHIPKEHHS] TUIOBUX MPOIECIB — II€ MepIIuid KPOK 1O Mi3HAHHA OCHOBHHUX
3aKOHOMIPHOCTEH PO3BUTKY JTaHUX MPUPOTHUX 00’ EKTIB.

Pycna, pycnoBuit penbed — 1e BimOUTKH poOOTH ((PYyHKIIIOHYBAHHS) MOTOKIB
BOAM. AJle pyclla TUMYAacOBHX MOTOKIB y fpax 1 pycjia pIYOK JIOCUThH Pi3HIL
XapakTepHOI PHCOI0 PIYOK € TOCTIMHICTh i1 MOTOKY 1 TMOB’si3aHa 3 IIUM
BUPOOJICHICTh, PO3POOJICHICTh, BITHOCHA CTAOUTBHICTH pyclia Ta IOJUHU. SKIIo
po3MIsIAATH PIUKYy SK CKJIAJHY CaMOPEryJIbOBaHY CHUCTEMY, TO ii cTalimizarlis
MOB’sI3aHa 3 TMEBHOI0 30aJIaHCOBAHICTIO SIK 30BHINIHIX YMOB, Tak 1 BHYTPIIIHIX
3aKOHOMIpHOCTEH PO3BUTKY. Lli 3aKOHOMIPHOCTI B mepily 4epry MaroTh (i3UUHY
(rizpoAHaMiuyHy)  OCHOBY,  aj€  TMOEIHYIOThCA 3  HaWBaXJIUBIIIUMU
TIPOJIOTTYHUMH, T€OMOP(OJIOTIYHUMHU Ta TreorpadiuHuMU 3aKOHOMIPHOCTSIMHU.
Po3kputu 110 €IHICTH — OCHOBHE 3aBJIaHHSI TeOpli PyCIOBOro Mmpoiiecy, ado
PYCII03HABCTBA.

Pycno mo0o0i piukd XapaKTepuU3yeTbes 1€pApXidHOIO Oym0BOIO, TOOTO
CKJIAJAa€TbCsl 3 E€JNEeMEHTIB pIZHOro panry, piBHsS. OKpeMi 4YacTKM HAaHOCIB
B3a€EMOJIIIOTh 3 APIOHMMH TYpOYJEHTHUMU YTBOPEHHSIMH — BHUXOPAMH, SIKI
MOXYTb X MIAXOIUTIOBATH, IEPEKOUYBATH, MOCYBaTH. PyX 4acTok BiIOYBa€ThCS, SIK
MpaBWIO, NMEBHUMHU CKYMUYEHHSAMHU. Pyx nmpuiaoHHHX, pyciiohopMyHOUHX HAHOCIB
BIIOYBA€ThCS y BUIJISAI JOHHUX Trpsif. B 3amexHOCTI Bil TOTO — YU € BOHU
MacoOBMMH, 0araToCHYEIbHUM €JIEMEHTOM JIHa (CHCTeMHM NOTIK — pYCJ0), 4u
3aiiMaroTh OUIbLY YAaCTUHY IIMPUHU pyciia, X MOAUIAIOTH Ha MIKpopopMH Ta
Me3odopmu. Mikpodgopmu OyBarOTh pi3HOMACHITA0HI 1 PO3TalIOBaHiI BiTHOCHO
HEpIBHOMIPHO, XaoTWU4HO. Me3opopMu OUIBII BHOPSAJIKOBAHI, XO4Ya TaKOX
OyBaroTh pi3HOT GOpMH Ta PO3MIpIB. 3a PaxXyHOK YTBOPEHHS 3BHBUH Ta PO3BUTKY
3aIJlaBU BUHHUKAIOTh MakpodOopMmH, L0 BKIOYAIOTh PYCIO Ta 3aIlaHi MAacHBH.
Me3o- Ta MakpoopMu MOXKYTh 00’ €IHYBAaTUCS Y NMEBHI KOMILUIEKCH, B3a€MOIISTH
TpynamMu. IX BiIHOCHA OJHOPIIHICTH, HOMIOHICTH MOKE 30epiraTucs Ha AUISHKAX JOJNHH
(pycemn), siki Ha3UBaKOTH MOPQOJIONTYHO OTHOPITHUMHU.

TakuMm 4MHOM Ha HWXKYUX PIBHAX i€papXis 1 0COOJUBOCTI PO3BUTKY MPOIECY
3aJIeKUTh BIJ TypOYJEHTHOCTI TOTOKY, a Ha BHUIIUX — BIJ TeorpadiuHux



reoMop@oJIOTTYHUX OCOOJUBOCTEN MICIIEBOCTI Ta XapaKTEPUCTHK piuku. JpiOHI
€JIEeMEHTH pyclia 3MIHIOIOTBCS MIBUIKO, a KPYMHI — MOBUIBHO. TOOTO pexum
nedopmariiii (pyciaoBUil pexXUM PIYKK) TAKOX 1€PAPXIYHO MOOYAOBaHUMA. Y HBOMY
BIH MOJIOHUN 1O BOJHOIrO pexuMmy. I Sk y BOJHOMY peXuMMi OCHOBHA yBara
MPUAUIAETHCS CE30HHUM CKJIAJOBUM, TaK Y PYCIOBOMY TpeOa BUIUIUTH HAMOUIbII
XapaKTepHY CKJIaJ0BY.

Po3mipu BnacHe pycia BU3HAYalOThCs Me30(opMaMu. 3 HUMH TICHO TTOB’ SI3aHUM
po3BuTOK MakpodopMm (puc. 2.64.). BoHn BU3HAYAIOTHCA 3 JI€I0 SIK BHYTPIIMIHIX
(rigpoauHaMivyHuX) (haKTOpIB, TaK 1 30BHIIIHIX (T1IPOJOTTYHUX Ta TeorpadiuHmx).
[TocnigoBHICTh BIiTHOCHO OAHOPiIAHMX Me3zodopm (1 makpodopm) momidHa a0
TMOCIIIOBHOCTI XBHJIb. X MOMHA XapaKTepU3yBaTH MEBHUM KPOKOM (JIOBKHHOIO
XBUJI1). 3 KPOKOM TICHO TIOB’si3aHa IIMpUHA pycia. J[ociimKeHHs MOKa3yoTh, 110
ICHY€ 3aJIeKHICTh TUMA!

L=al’, (2.41)

ne L — xpok me30(hopM, a — KOoeQIlI€HT MPOMOPLIAHOCTI, m — CTEMNiHb (MEHIIE
onuHuUlll). TaKMM YMHOM PIYKOBI MOTOKU (POPMYIOTH COO1 pyciia MEBHUX PO3MIPIB.
XapaKkTepHOI OCOOJIMBICTIO IILOTO MPOIECY € HEeNiHIWHICTh. BoHA MposBisiEThCS
no-piz3HoMy. BrnuB motoky Ha pycino (pycinopopMmyrounid eexT) 3ajexuTh BiJ
BUTpAT y cremneHi outbine «2». Lle mpu3BOaUTh 10 TOrO, 110 HACHIAKH IisSIBHOCTI
JEeSKUX HalOUIbIIUX, alie He AYXe PIAKUX, BUTPAT 3aIMILAIOTHCS 1 MEPEeBaXKaIOTh.
KaxxyTh Takox mpo 1HepIIHHICTh TBEepAOi (a3u (HaHOCIB, pycia) BIIHOCHO PIIKOi
Ta PO ycHaJKyBaHHS KPpymHUX pycioBux (Gopm. L{i ocobauBocTi Oynu BpaxoBaHi
M.A. BenikanoBum y cdopmynboBaHOMy HuUM (y cepeauHi XX CTOJITTS)
MIPUHIIUII B3aEMHOI'O BILUIUBY (B3a€MO/Iii) OTOKY Ta pycia.

[HImMMKM mposiBaMM  HENMIHIMHICTI € Te, MmO NpH 30UIbIIEHHI a0COMIOTHUX
pO3MiIpiB TOTOKIB BOHHM CTAalOTh BCE OUIBII PO3IJIACTAHUMHU (30LIBLIYETHCS

innomenns 2/ ") Ta 3MeHIIYIOTH MO3MOBKHI MOXHIH (IPH IHIIMX PIiBHUX
ymoBax). Lli BMAM HemiHIMHOCTI OTpMManu Ha3By «MacITabHuil edekt». Ix
BpaxyBaHHs HEOOX1HE MPHU MPOBEICHH] PYCIOBUX AOCTIIKECHb.

VY BcTyni MM BX€ TOBOPWJIM MPO TE, IO PIYKA BUHUKAIOTH TaM J€ MPOILECH
epo3ii Ta akyMyJIsiLii BIZTHOCHO cTa0uIi3ytoThes. Lle 3Haiinmo cBoe BijoOpakeHHS
y TOpUHIMIOI JUHAMIYHOI piBHOBaru pyciosoro mnpouecy M.E€. Konaparwesa.
BpiBHOBa)keHI, LMKIIYHI TPOIECH B pyclax TMOEJHYIOTECA 3 TMOCTYIOBUM,
MOBUIBHUM  PO3BUTKOM (JIMHAMIKOK OUIBIIMX MacmTabiB 4Yacy, BHUIIOTO
iepapxiyHoro piBHs). BigHOCHA CTaOUIBHICTH MPOSIBIASETHCS 30KpEMA Y B3a€MHIN
BIJIMOBIHOCTI MIDXK BEJIMYMHOIO IMOTOKY, KPYIHICTIO JOHHMX BIAKIAaAIB Ta
MO3J0BXHIMU MOXWJIaMU JTHa NoauHM. e sBuIle MOKHA HAa3BaTH BUPOOJICHICTIO
YaCTHH TO3/J0BXKHBOIO MNpopUI0 piuykd. BigxuneHHs Bix Hel NOB’s3aHl 3
0CcOONMBUMHU yMOBaMH. MoOxXHa 3anucartu, 1o:

I=/(0d) (2.42)

JlonatkoBuM (hakKTOPOM MOXKYTh BUCTYNATH PO3MIPU CTOKY PYCIO(POPMYHOUHX
HAHOCIB (HaBaHTaXXEHICTh MMOTOKY HAHOCAMH).



Ha BuIbHMII pPO3BUTOK pycesl pIiYOK BIUIMBAIOTh PI3HOMAHITHI 30BHIIIHI
oOMexxeHHs. SIK MpaBWIO — 1€ B3a€EMOTIOB’ i3aHa il BEPTUKATBHUX (TJTMOMHHUX)
Ta O1YHUX OOMexeHb. BOHM MOB’sI3aH1 SIK 3 HASBHICTIO BaXKKOPO3MHMBHUX MOPI/,
Tak 1 3 TEKTOHIYHUMU Ta reoMOp(OJIOTIYHUMHU yYMOBaMHU MICLUEBOCTI (IUISTHKU
nonuHu). B ropax mepeBakaroTh Bpi3aHi, MOPOKUCTI pycia; HAa pIBHUHAX —
BUIbHI, IIUPOKO3amiaBHl. MOXyTh OyTH PIUKM MPUTUCHYTI 0 OJHOTO 3 OOPTIB
nonuuu. lle BmuMBae Ha pPo3BUTOK pycioBux ¢opm. B minomy Ha oOMexeHHsS
pIYKH pearyoTh 30 UTBIIEHHSIM MO3J0BXKHIX MOXWIIB, CTPIMKOCTI Te4ii, 5)KUBOI CUIIU
notoky. Lle Takox mposiB camoperyssiii cucreMu noTik-pycio. e y 1946 pomi
M.A. BenikaHoB nucaB: «AJie piyka He Moxke OyTH «Oyab-siKowo». Y MNpUpPOIi
HEMae, 1 He MOXe OyTH PI4OK, IO CHOKIHHO MPOTIKAIOTh MO KaM’ STHUCTOMY JIOXKY,
a00 OypXJIMBUX PIYOK, L0 IIBUJIKO T€UYTh 10 HAMYJIUCTOMY JIHY...».

Camoperysilisi piuoK CrpalbOBye HE MUTTEBO. BOHa 3a51e3KUTh BiJl KOHKPETHUX
oOctaBuH Ta MacmTabiB BruMBy. IIIBHIKO pearyiouuMH CKIQJOBUMHU MOXKYTh
OyTH OKpeMi 4YacTKh HaHOCIB Ta ApiOHI Mikpodopmu. s 3MIHM KpYIHHUX
MikpodopMm moTpiOH1 OUTbIMK BIJIKMB 1 4yac. [103/10BXKHI MOXUIU PIYOK MOXKYTh
PO3BUBATHCS 3a IEOJIOTIUHI MPOMDKKH yacy. MoskHa cKa3aTu, 110 CaMOperyJsiis
CUCTEMU MOTIK-PYCJO 1€ TaKOX CKIJIaJHa lepapXiyHO MoOyaoBaHa cuctema. BoHa
BKJIIOYA€ B ceOe SK PI3HOAKICHI (XapaKTepUCTUKH CTIMKOCTI JOXKa MOTOKY, pi3HI
TUMHA TPOLECY), TaK 1 PI3HOMAHITHI €JIeMEHTH. TakuM YHUHOM KOMIUICKCHI,
CUHTETHYHI 3aKOHOMIPHOCTI PO3BUTKY PYyCEN PIYOK, MPO sIKI MU TOBOPUIIM Ha
MOYaTKy, MOBUHHI PO3IJSAaTH CAMOPETYJIAIII0, PEaklilo CUCTEMH Ha 3MIHU
npoBiTHUX (akTopiB. J[0 OCHOBHHUX (PAKTOPIB MOKHA BIJHECTH 3MIHM KIIMATy
(BOJHOTO peXuMy Ta BOJHOCTI TMOTOKIB), 3MIHM OOMEXYIOUHUX YMOB,
XapaKTepUCTUK Ta KUIBKOCTI HAHOCIB, a TaKOX AaHTPONOreHHuil BIUMB. Jlo
J0JIaTKOBUX (PaKTOPiB BITHOCSATH POCIMHHICTB, A0 BITPY, BIUIUB JIbOJOBUX SIBHILI,
JHOJIOBUKIB Ta 1HIII. BHyTpimHIMEU (akTopaMu € (Pi3udH1 XapaKTepUCTUKHU BOJH,
MOTOKY BOJIY 3 HAHOCAMHU.

Buxonsiuu 3 HaBeI€HOr0 aHaji3y JAaMO BU3HAYEHHS PYCJIOBOIO MPOIECY PIdOK.
Ile 3MiHM XapakTepucTHK ix penbedy (Mopdonorii) pizHOro wmacmrady
(lepapXi4HOTO pIiBHS) MiJ J11€I0 MIHJIMBOIO TypOYJIEHTHOTO PIYKOBOI'O MOTOKY Ta
IHIITUX OCHOBHUX Ta JIOJJATKOBUX (haKTOPIB.

2.4.13. Tunmizanii Ta kaacudikauii pycjaoBoro npouecy

B nociimkeHHSIX pIYKOBUX pycesl HIMPOKO BUKOPUCTOBYIOTh METOJIM THITi3allii
Ta knacugikanii. Ix mouanu 3actocoByBatu B cepeauni XX cTomiTra. OCKinbKM
3aKOHM PO3BUTKY PYCEN MOBHICTIO II€ HE PO3KPUTI — OUIBIIICTh KPUTEPIiB MOALTY
noB’si3aHl 3 ix ¢gopmamu, mopdoinorieto. Lle, 30kpema, mpuBeno a0 TOro, IO
JEKOJIM 3MIIIYBaJUCh MOHATTA TUMI3alii Ta kiacudikaili, pycel Ta pyclOBOrO
npouecy. Illle ogHOIO 0OCOONMUBICTIO € Te, IO pycila MOXYTh OyTM HE TUIbKHU
piukoBi. ToMy aesiki aBTOpH 3BEpTalOTh yBary Ha 30HM NEpPEeBa)XHOI epo3ii Ta
aKyMYJISILi1 HAHOCIB 1 UM PO3IIUPIOIOTH Kiacudikallii. 3 yacoM HaKOMUYYBAIUCh
JaHl Ipo 3MIHU pyceln, iX po3BUTOK. lle A03Boisyio Bce Oulblle pO3IMIKUPIOBATH
0o0’emu kiacugikailiii, TOBOPUTH HE JHIIE MPO BUIIAL, a 1 MPO XapakTepHi
0COOJIMBOCT1 PO3BUTKY, Pycell 3MIHM X B 4acl.



HaiiGinpi reHepaiizoBaHUM MOJIJIOM € BUJIUICHHS BIIHOCHO MPSMOJIHIMHHX
OJIHOPYKABHUX, MEAHAPYIOUUX (3BUBUCTUX) Ta pO3rajyKeHUX pycen pidok. Kpim
TOTO OJpa3y 3BEpPHYJIM yBary Ha CTYIMiHb BIUIUBY 30BHIIIHIX OOMEXYHOUHX
¢dakropiB. ToMy po3pi3HAIOTH BUIBHI Ta Bpi3aHi pyca.

Hogi migxoau Oynu 3ampomnoHoBaHi y 50-X pokax y 3B’43KY 13 CTBOPEHHSAM
rizpoMopoyoriyHoi Teopii PpyciaoBOro Impolecy miJ KepiBHULTBOM M.E.
KonnparbeBa. B 11 pamkax Bequch MOLIYKHA caMe€ OCHOBHHMX, CHHTETUYHUX 3aKOHIB
pPO3BUTKY pycen. BoHM 1OBUMHHI Oyiau BpaxoBYBAaTH T1APOJAMHAMIYHY,
TIPOJIOTIYHY Ta reoMOop(ONIOriYHY CTOPOHM JOCIIIKEHb. Y 3B 43Ky 3 IIUM OYJo
3aMpONOHOBAHO BECTHU MOIIYK HaOLIbII 3aralbHUX, CYyTTEBO BaXKJIMBUX, OCHOBHUX
CXEM PO3BUTKY pycels, TOOTO BUIUISTH OCHOBHI THNH pyclioBoro mpoiecy. Lle
Oyna mporpama CTBOpeHHs Tumizaiii. BoHa Oyia BUKOHaHa KOJEKTHMBOM aBTOPIB
Jlep>kaBHOTO T1IPOJIOTIYHOTO 1HCTUTYTY. Tumizaris omyoiikoBaHa y 60-X pokax.
Ha puc. 2.65 naBenena cxema tumizauii. Bei Tunu yB’si3aHi B cucteMy Ha 0asi
MEBHUX MPUHIMIOBUX YSIBICHb NPO PYCIOBHM mpolec. 30Kpema «y SIKOCTI
MPOBIIHOI O3HAaKW NpUiiMallach 3BUBHUCTICTh pycia, sIKa ... TICHO MOB’si3aHa 31
3IaTHICTIO TMOTOKY TPaHCHOPTYBaTH HAHOCH». Benuke MOCTYIUIEHHS TBEPIOTO
Matepiany (HaHOCIB) OTpeOye aJisi Ioro TpaHCHIOPTYBaHHS BUKOPUCTAHHS BChOTO
MO>KJIMBOT'O TIO3J0BXHBOTO MOXMIIY PIYKH, L0 JOCIATAEThCA ii cpsamiieHHaM. [Ipu
HACTYMMHOMY 30UIbIIEHHI HABaHTA)KEHOCTI HAHOCAMU MOTIK BTpadae IIMOMHY Ta
30utbIye mupuHy. lle xapaktepHo mis pycioBoi OaratropykaBHOCTI. Takum
YUHOM, KPUTUYHHUM (TpaHMYHUIN) TOXWJ, II0 BIJINOBIA€ OJHOPYKABHOMY
NPSIMOJIIHIMHOMY pycClly, PO3AUIA€ BCl 1HINI PIYKM HA JB1 BEJIMKI TPyHH: MpHU
HAJUIMILIKY TO3J0BXKHBOIO TMOXWJIY BHHUKAE MEAHJIPYBaHHS 3 YyciMa HOTo
PI3HOBHJIaMH, a MPU HEAOCTayl YTBOPIOIOTHCS IIMPOKI HErNIMOOKI (pO3raiysKeHi)
MOTOKH Y BITHOCHO MPSAMOJIIHIHHUX pyciax.

TakuM 4YMHOM B LIEHTPI BCI€i CHCTEMH IMPOIECIB MOCTaBJIEHI MPSIMOJIHINAHI
OJIHOPYKaBHI1 pycJia, SIKMM, 32 CXEMOIO THI13allii, BIAMOBIIAI0Th CTPIYKOBO-TPSI0BI
Ta 60koBUKOBI. Ili 1Ba TUTIM PYyCIOBOTO MpoIeCy 0a3yIOThCs Ha 3MIIICHHI BHU3 32
TEYI€I0 KPYMHUX Tps — Me30hopM. | xoua nany TUMI3allio 3aBXI4d BIAHOCATH /10
piBaa Makpodopmu M.€. KonnpateeB y 1982 poui nHammcaB: «BuBueHHs
Me30(opM SBISETHCS HUIAXOM /10 PO3KPUTTS OCHOBHHMX 3aKOHOMIPHOCTEH BIIacHE
PYCIOBOTO MPOLECY 1 10 pO3YMIHHS HOTO JIOTIKM.

BuBueHHIO pyCHOBHX Tpsl, 1 B TOMY YHCIl Me30(popM, MPHUCBAYEHO OaraTo
JOoCHipKeHb. Maibke 0JHOYacHO 3 pO3pOOKOI0 OCHOBHOI THIIIZallli B pamKax
rinpomopdonoriyHoi Teopii, Ha mnouatky 70-x pokiB, H.C. 3nHameHchbka
3ampoIoHyBajla YOCKOHAJIUTH 1i, TOJAUTUBIIU BC1 MPOIECH HAa aKTUBHI Ta MaCHUBHI.
AKTHBHI mpouecd Oyiau MOB’si3aHI 3 LUIICHUM PO3BUTKOM B PYCJIl NEBHUX
rpaoBux GopM Mij Yac MPOXOKEHHs TaBOAKIB Ta moBeHe. OCoOIMBICTh TAKOTO
MNIAXOAY TIONAra€ y BHUKOPUCTAHHI TEOPETU30BAHUX, aOCTpParoBaHUX CXEM
PO3BUTKY. Ix BimmoBimmicTh ifiCHOCTI TOB’sS3aHa HE CTUTBKH 3 IpSIMUM
MOPIBHSHHSAM NPOBIIHUX YSABIEHb 3 HATYpPOIO, CKUIbKM 3 BHIUICHHSM TOJIOBHHX
3aKOHOMIPHOCTEH (PopMyBaHHS pycerl.

Ha nmowatky 80-x pokiB H.C. 3namencokoro crninbHo 3 FO.C. FOmenkoM Oynu
CTBOpEHI ysBJIEHHS Mpo (OopMyBaHHsS po3MipiB (MacmTaldiB) pycen Ta pycIOBUX



dbopM, a TakoK rpaHUYHMUX MO3J0BXKHIX moxwuiiB. Lle mano 3mory roBoputu mnpo
MIPOBIJIHI POLECH caMOperyJsili cuctemu notik-pycino. Hanani H.C. 3namencoka
pO3pO0IIsiiIa YSBIECHHS PO CXEMY MOJBOEHHS KPOKIB PYCIOBUX I'psijl. 3r010M BOHA
Ha3BaJla 1€ TOJIOBHHM IMPOIIECOM CHUCTEMH, IO BIUIMHYJIO Ha BHUIO3MIHY Ii
tumnizaiii (puc. 2.66).

[TapanienbHO 3 PO3BUTKOM TiIpoMOp(ONIOTiYHOI Teopli pycIOBOro MpOLECy B
MOCKOBCHKOMY JA€p>KaBHOMY YHIBEPCUTET! CTBOPIOBAIKUCH YSIBICHHS MPO €AUHUMN
€pO31MHO-aKyMYJISITUBHUNA KOMIUIEKC TMPOLECIB y pIYKOBOMY OacelHi 1 TMpo
OCHOBHI TeorpadiyHi 3aKOHOMIPHOCTI iX mposiBy. Lli qocimimpkeHHs MpOBOAMINUCH
cnoyaTky min kepiBHuurBom M.I. MakkaBeeBa, a notim — P.C. Yanoga.
Benuye3Hni matepianu Mpo PO3BUTOK pycesl 3a TpHUBaIl NEpiogud 1 B PI3ZHHUX
OPUPOAHUX yMOBax JO3BOJIMJIM CTBOPUTH HAWOUIBII TMOBHY reorpadidyny
kiacudikaiio pycen pidok. Bona 3anpononoBana P.C. YanoBum 1 ckiiamaerbes 3
NneBHUX OJIOKIB, MOOynoBaHa Ha iepapxiyHoMmy npuHuumi. [lepmmit 0ok
(HaMBUIIMI pIBEHb) BKJIIOYAE OCHOBHI reorpadiyHi TUMH PYCIOBUX MPOLECIB:
ripchbKi, HAMIBripchbKi Ta piBHUHHI. Lle BiamoBigae cydacHUM 3arajibHUM (Di3UKO-
reorpagiuHuM ysiBIeHHsAM. Jpyruii 070K BKIIIOYae TeoMOp(OJIOriuHi TUIH YMOB
dbopmMyBaHHS pycel: IMPOKO3aIUIaBHI, aJanToBaHi, Bpi3aHi. Taki 0COOJHMBOCTI
(bopMyroThCs 3a TpUBaJi MPOMIXKKHU Yacy. Lleit moaun Moxe MaTu NeBHUHN aHaAJOT Y
MOP(OJIOTIYHO OJHOPITHUX JAUISHKaX pycea B TiIpoMopdoIOrivyHii Teopii.
HactynHuii 6710k — THOU pyclioBUX MakpodopMm. ABTOp 3a3HayuB, IO TaKi
ysiBIIGHHsI 1ie ciabo po3poOieni. Ilig pycmoBuMu MakpodopMaMu BiH PO3yMie
B3a€MOIIOB’s13aH1 KOMIUIEKCH KPYIMHHUX pycloBUX (opM, $KI BUHUKAIOTh
nepeBakHO  3aBIAKM  Ali  30BHIMHIX  (akTopiB. YerBepTuit OnoK —
MOp(OJIMHAMIYHI THUIHM pycell — OCHOBHMM 1 HaWOUIbII pO3pOOICHUM.
JlocnimkeHHs: MacoBOTO (PaKTUYHOTO MaTepiany, SKUH BIIHOCUTHCS A0 MPOMIKKIB
qacy y JeCSTHIITTS (2 AEKOIN Y CTOJITTS) JO3BOJIMIM BUIUIMTH BEJIMKY KUTBKICTh
PI3HOBUIIB pycCell 32 XapakTepoM 3MiH iX (opm (Mopdoaunamikoro). Haitbouibim
JEeTaIbHO po3po0ieHa kiacu@ikaiis piBHUHHUX pidoK. OCHOBHMM MOJUT — Ha
MEaHJIpyIoUl, pO3raly»eH1 Ta BITHOCHO MPsIMOJIIHIIHI HEpo3rainyxeHi pycia. B ix
MEKaxX PO3PI3HIIOTHCS MIATUIIN, ESIKI IePeX1aH1 TUIIH Ta 1H.

[I’stuit 6110k — Qopmu pycna Apyroro (TpeTboro) mopsaxky. BiH Bkitoyae
0COOJIMBOCTI KOMIUIEKCIB Ta PI3HOBUIM OCHOBHHMX BHYTPIPYCJIOBHUX, BIIHOCHO
HEeKpynHUX (popMm. BoHU ycKiIaiHIOIOTh MaTIOHOK OCHOBHUX.

MocTtuit 610k — TUOU pycinoBoro penbedy. [loB’s3aHl 3 pyxoM rpsa-
Mikpohopm, a00 3 0COOTUBOCTSIMU PO3MUBY CKEJIBHOTO UM TIIMHUCTOrO AHA. Croau
K BiIHECEH1 MOp(OIMHAMIYHI TUITU MAJIUX PIUOK.

B knacudikaiiro BKJIIOUE€HI TaKOXK J0AaTKOB1 Oyioku. Hampukian: moain pycen
3a CTYNEHEeM CTIMKOCTI, 3a CKJIaJoM pycio(OpMyIHOUUX HAHOCIB, 3a THIIAMU
AHTPONOTE€HHOI'O BILTUBY.

Sk 6auMMO, OCHOBHA PI3HMIISI OMHMCAHUX JABOX HAMPSIMKIB AOCTIIKEHb MOJSATae
y BUAUICHHI, 3 OJHOTO 00Ky, 0OMEXEeHOT KUIBKOCTI MPOBIAHUX THIIIB, a 3 JPYroro
— B OXOIUIEHHI BEJMKOI pPI3HOMAaHITHOCTI (paKTOpiB Ta MPOSBIB IMPOIIECY.
[li3HaHHS CYTHOCTI PYCJIOBOro Impolecy (SK 1 IHIIMX T1IPOJIOTTYHHUX SIBHUII)
MOJIATAE Yy TO€JHAHHI (I3UYHUX, TIAPOJIOTIYHMX Ta reorpadiuHux MiAXOIB,



MOSICHEHHI SIK TUIOBOCTI Tak 1 pi3HOMaHITHOCTI. Lle HeMOXiIuBO 3podUTH HE
JOCHIIUBIIIM  3aKOHU CaMOPETyJsllii cucreMu. BaiauBi 3arajbHl 3aKOHU
camodopmyBanHs pycen aociikeni FO.C. FOmenkom. Bonu noxianeHi B OCHOBY
BIIMOB1IHOT Kacuikarii.

2.4.14. TepMiyHHH peKUM PiYOK

Temneparypa BoaM piuOK HE BU3HAUAE iX TIAPOJIOTTYHUM PEXKUM, ajie BILUIUBAE
Ha Oarato mporeciB (yTBOPEHHsS Ta TaHEHHS JIbOJY, TIAPOXIMIYHI Ta
riipo0ioioriyHl mpouecH, (GOpMyBaHHsS SKOCTI BOJAM). 3MIHU TeMIlepaTypu
MOB’s13aHl 31 3MIHaMHM TEIIOBOTO OaniaHcy. 3aluilieMo pPIBHSHHS TEIJIOBOTO
OaslaHCy IUISHKHM P1YKH, BPaXOBYIOUH JIMIIE HAHOUIbII BaXKIMBI CKJIAOBI:

R+ 04+ Qex Q0. T(Q1-02) =0 *A, (2.43)

ne R — pamauiiinuii 6anaHc nopepxHi Boau; O, — TeIoo0MiH 3 atmMocheporo; Og ;e —
TEIUIO TIOB’13aHE 3 BUMIAPOBYBAHHSM Ta KOHJIEHcalliero; O — Teroo0MiH 3 tHoM; (O] - O))

— PBHUIA MDK TEIIOM, IO TMOCTYNa€e Yepe3 BEPXHIA CTBOp AVEHKA Ta YXOMUTb Yepe3 HIDKHIV
+A )—3MIHA TRITI0RATIECY.

Hpyropsaaumu (crienuidyHUMH) CKIaJ0BUMH MOXKYTh OyTH TEIJIO IPYHTOBUX
BOJI, IPUTOK, TETJIO TIOB’sI3aHE 3 YTBOPEHHSIM Ta TAHEHHSM JIbOJIy HA JTaH1i JUISHI
pIUKHM, TEIJIO PIIKUX OMNajiB, BUTpaTa TeIUla Ta TaHEHHS CHITY y BOJl, TEIUIO
010XIMIYHUX MPOIECIB, EPEXi]l MEXaHIYHOI €Heprii Teuii y TeIUIOBY (AMCHUIIALLIs).

3MiHU Terio3anacy nepiojl 4acy MOXHa BUPA3UTH Yepe3 MUTOMY TEIUIOEMHICTD
, Macy Boau Ha minaHii 3a 2" Ta 3miny Temneparypu Bomu A,V — 06’eM
BOJIM HA AUISHIIL.

iAQ=iAfO'Cp'(,DV). (244)
3BiJICH MOXKEMO PO3pPaxOBYBATH 3MIHU TEMIEPATYP BOIU:
. *AQ
FAL = —=
PV (2.45)

PexxuMm TemmepaTyp BOJM 3a€KUTh BiJ KIIMAaTUYHUX yYMOB MicueBocTl. Jlis
PIYOK MOMIPHOTO KJIIMATy XapakKTepHUMHU € Temrneparypu 01u3bki 10 0°C B3UMKY 1
J0JIaTHI TEeMIEepaTypu B TEIUTy MOpPY poKy. XapaKTepHMH iX XiJ y MOPIBHSIHHI 3
TeMIlepaTypaMu TMOBITPs MOKa3aHO Ha puc. 2.67. JIoO0OB1I aMIuIITYyAu TeMIepaTyp
AK MpaBWIO He mnepeBullytoTh 1-2°C. JleHHuid mMakcumMyMm 3cyHyTuid Ha 15-17
roguH Bedopa. TypOyneHTHMH XapakTep Teuli BOJM CHpUSE€ BHUPIBHIOBAHHIO
TeMIiepaTyp BOAM pIYOK Yy TMONEpeyHoMy mepeTtuHi. HalOuipimn MIiHIMBI
TemriepaTypu Ouist OeperiB. Pi3Huml mo riMOMHI BIITKY Ha KPYIMHUX piuKax
MOXyTh gocsratu 2-3°C (mexomu mo 5°C). TemmepaTypa BoaM HPHUTOK MOXKE
BIJIPI3HATHCS BiJ TOJOBHOi piykd Ha 6-9°C. ¥V BciX IHIIUMX BUMNAAKAX PI3HUII
TEMIIEPATYp HE nepeBUILyOTh 1°C.

Temnepatypa BoAM MOXKE 3MIHIOBATUCS TaKOX IMO3J0BXK pPIUOK (0COOJIHUBO
MO3/I0BX KPYIHUX MEPUIIOHATBHUX, a00 JIbOJOBUKOBUX).

Pa3om 3 BOmOIO mepeHOCUThCs MeBHUM 3amac temia. Llel mpoliec Ha3MBaIOThH
TEIJIOBUM CTOKOM. TEIIOBHH CTIK MOKHA pO3paxyBaTu:



W = .Z‘O . .W
=yt (2.46)
ne ‘P— mnMTOMAa TEIUIOEMHICTH BOAM; ! — cepeaHs TemIeparypa BOAM 3a
po3paxyHKoBHiT iHTepBat yacy A'; W — crik Bogu (M) 3a 1eif xe dac.

2.4.15. JIbonoBuUH pe:KUM PivoOK

CyKkynHICTh MpOIECiB BUHUKHEHHS, PO3BUTKY Ta pPYHHYBaHHS JIbOJOBHX
YTBOPEHb, 110 3aKOHOMIPHO MOBTOPIOIOTHCS HA MOBEPXHI, y TOBUII Ta Ha JHI
PIYKOBUX MOTOKIB HA3UBAETHCA 1X JTHOJJOBUM PEKUMOM.

3a HUM PIYKU MOAUISIIOTHCS HA TPU TPYIIU:

1) Taki, 1110 3aMepP3ar0Th;

2) 3 HECTIMKUMU JTbOJIOBUMH SBUIIIAMU;

3) Taki, 10 HE 3aMep3aloTh.

Piuky MOMIpHOro KIiMaTy fK HPaBMIO B3MMKY 3aMep3aioTh. IX JbOJOBHIA
PEXUM IUIATh HAa TPU XapaKTepHUX Qazu:

1) 3amep3anHs (OCiHHI JIO/IOBI1 SIBUIIA);

2) IbOJIOCTAB;

3) ckpecaHHs (BECHSHI JTbOOBI SIBUIIIA).

Hesnos3i micnst cTifikoro nepexoay Temmneparyp nositps Huxk4de 0°C Ha piukax
3 ABISIIOTBCS  TepBUHHI  (popmu  apony. IlepeoxonomkeHHS BOJIM BIIHOCHO
HEBEJIMKE, ajie sjiep KpHucTamizalii 3aBXIu € JOCTaTHhO 1 TypOYJICHTHUN BIIBIJ
Teria TakoXX JOCUTh po3BUHYTUH. [IpubepexHi AUISHKY, BIAMUIMHH, TUX1 3aTOKU
€ TIEPIIMMHU OCepeIKaMu YTBOPEHHS JIboAy. TyT BUHUKAIOTh 3ab6eperu. OHOYACHO
B OCHOBHIM YaCTHHI T€Uii PO3BUBAIOTHCSA T'OJYACTI KPUCTAIM JLOAY 1 cajo (IuB.
po3ain 2.1). Ilim 9ac 3HAYHUX CHITOMAAIB Ha TMEPEOXOJIOJKEHIM MOBEPXHI
HAKOIMUYYy€eThCs CHbKYpa. Ha Garatbox QUISTHKAaX CTBOPIOIOTHCS CHPUSTIMBI YMOBHU
JUIsl BAHUKHEHHS BHYTPIBOAHOTrO Jboay. Ha mepekaTax Ta Kam’ SHUCTHX AUISTHKaX
171e IHTEHCUBHE YTBOPEHHSI JOHHOTO JIbOoAY. [leKkonu oro HaKOMU4y€eThCSl CTUTBKH,
10 MOX€E YTBOPUTHCS JIbOJ0BA TPeOIs.

3 BHYTPIBOAHHUM, 1 YACTKOBO JIOHHUM, JIbOJIOM MOB’si3aHa 1ryra. Lle ix cymim 3
cajoM, CHLKYPOIO, IpIOHOOUTHM JIHOJIOM, 110 MOKE 3alIOBHIOBATH 3HAYHY YaCTUHY
MOMEPEYHOro MEPETUHY PIUKU. 3arajibHUl pyX IIYTM HA3UBAETHCA IIYTOXOJOM.
[licns  BCTaHOBJIEHHS  JIbOJOCTaBY  YTBOPEHHS  BHYTPIBOJHOTO  JBOIY
MPUIHUHIETHCS, a IIyra MOCTYIOBO 3YMUHSETHCS 1 CTae MibogHot0. Haiibinbie
IIYTM YTBOPIOEThCS HAa OMCTpPUMHAX 1 HA TIPCHKUX plukax. Jlekonu BoHa MOXke
3a0UTH Maif>ke Bce pyclio MiJ] JIbOJOM 1 MPU3YNUHUTH (TiaAnepTu) piuky. Lle sBuiie
Ha3MBalOTh — 3a)kop. Ha mopoxkuctux auistHkax 6araTboX piyoK CIOCTEPIratoThCs
MATPU — JILOJOBI OCTPIBLI Ha KOHYCOBUJHUX OCHOBAaX, YTBOPEHHMX 3 JIOHHOTO
abony. CrioyaTKy YTBOPIOETHCS MIABUIIECHHS OUIA JHA, MOTIM BOHO HApOCTA€ A0
MOBEPXHI BCE PO3UIUPIOIOYUCH Y OUIBII CIPUSITIMBUX YMOBAX.

BHacninok 3mep3aHHs cana, CHDKYpH, LIIyTH, yJIaMKiB 3a0eperiB Ha MOBEPXHI
pIUKM MOXYTh YyTBOpIOBaTHCS KpuuHU. [loumHaeThcs OCiHHIA Nhomoxia. Bin
CIIOCTEpIraeThcsl HE Ha BCiX piukax. Ha moBopoTax uM 3BYKEHHSIX pycllia Kpura
MOXE€ HAKOINWYyBaTUCS — YTBOPIOIOTHCS OCIHHI 3aTOpu. BOHU sSK mpaBUiio
MAaJIOTIOTYKH1 y 3B’SI3Ky 3 TMOHMXKEHOIO BOJHICTIO PIYOK 1 Majoi0 TOBUIMHOIO



a0ay. TpuBalicTh OCIHHBOTO JILOJIOXONY KOJUBAETHCS BiJ ACKUIBKOX JIHIB JI0
Micsrs Ta Outbmie. Ha kpymHUX piykax, 10 BUTIKAIOTh 3 O3€pP JbOJO0XIJ 3HAYHO
po3tsraeTbes. lle Takox XapakTepHO MJisI PIYOK 3 HECTIUKMMHU JIhOJOBUMU
apuiiamMu. [Ipu 30UTbIIEHH] WIUIBHOCTI TMOKPUTTS MOBEPXHI PIYKU KPHUIOIO
HIBUAKICTD ii pyXy 3MeHInyeTbes. L{boMy cripusie Takox HapocTaHHs 3a0eperiB. Y
MEeBHUI MOMEHT 4Yacy JIii 3yNUHSAETbCS 1 MouuHae 3mep3arucsa. Hacrymae
apoa0cTaB. BiH Moxe ctaTvcs 3a oJlHy Hid. Ha mManux piukax JIbOJIOCTaB MOXKE
YTBOPUTHCS IUISIXOM 3Mep3aHHs 3a0eperiB. Tyt mia Ounbin riiaakuid. Ha Benukux
pluKax JbOJ0CTaB MOXKE MPOCYBATHUCS MPOTH TeUil BiJ MICIIb YTBOPEHHS 3HAUYHUX
JHOJOBUX MEPEMUYOK (J€KOJIM 3aTOpiB). TyT MOXYTh yTBOpIoBaTuCs Topocu. Ha
TpChKUX PpilUKax JILOJOCTAB YacCTO HE YTBOPIOEThCSA. YacTWHa MOBEpPXHI PIYOK
3QJIMIIAETHCS BUTBHOIO B JboAay. Lle — omnononku. Bonu OyBaroTh AMHAMIYHI Ta
TEPMIYHI.

ToBmwuHA THOY HA MPOTA31 3UMH MOCTYIIOBO 30UIBIIYETHCA. B OCHOBHOMY BiH
HapocTae 3HU3Y. [l OIIHKK MOT0 TOBIIMHU MOKHA BUKOPHUCTOBYBATHU (POpMYIU

®. bunina:
h=2 2] (2.47)
Ta h= X, (2.48)

ae 2 cyMma B’ €eMHHMX TEMIIEpaTyp MOBITPS B3SITUX MO MOJYIIIO (Y IEPIIOMY
BUIAJKY II€ cepelHi J000BI 3HAYEHHS, a y JAPYrOMy — CEpeaHl MICAYH1).
CHIroBuil MOKpUB rpa€ pojb KOBApHU. YUM BiH MOTYXKHIIIMN, TUM MOBUIBHIIIE
HapOCTAa€E MiJ HUM JIij.

[Ticns momeHTy mnepexony temmepatyp moBiTps Buie 0°C modMHaeTHCS
TaHEHHS CHIry Ha piuili Ta 6eperax. Tayi Boau CpUsiOTh pyHHYBaHHIO JILOJJOBOTO
NOKPUBY. MOHOMITHICTh JBOJIOBUX Mac Mopyuryerbes. llepmumu 3’sBASIOTHCS
CMyTH BilbHOI BoAM Oinst GeperiB — 3aKpaiHy. IX BUHUKHEHHIO CIIPUSIOTH TAKOK
TPIIIMHM, TOB’S3aH1 3 MPUIITHIMAHHIM BChOT'O JIOJOBOIO MOKPUBY 3POCTAIOUUM
BECHSAHHMM TIOTOKOM. ¥ 3B’SI3KYy 3 IIMM BiJ0YyBalOThCA MOCyBaHHS Jboay. Jami y
JAESKUX MICUSX 3’SBISAIOTHCS MPOTAJIMHU Ta TPOMOIHU. Y TEBHUH MOMEHT
MOYMHAETHCA BECHSHUU JIbOAOXIJ. XapakTep CKPECaHHS PIYOK 3aleKHUTh BIJ
KOHKPETHUX TIOTOJHUX Ta MICIIEBUX yMOB (Ha JUISHII PIUKH), a TaKOX BiJ
3arajJbHUX MPUPOIHUX YMOB TepuTopii. OCHOBHUMH KareropisiMu (akTopiB €
TerioBl Ta MexaHiyHl. [Ipu 3pocTaHHi poyii MeXaHIYHUX (HAKTOPIB CKpPECaHHs
HapoCTa€ IMOBIPHICTb BHHUKHEHHS BECHSHUX 3aTopiB. BoHu BiApI3HAIOTHCS
BEJIMKOIO TOTYXXHICTIO 1 € HeOe3leyHuM MNpupogHuM sBuineM. KpymHi 3aTopu
4acTO yTBOPIOIOTHCS Ha pidKax, IO TE4yTh Ha MiBHIY. TyT y HMXKHIX YaCTHHAX
Tedii CKpecaHHs HACTyMae Mi3Hille, TOMY KpHUTra, 10 MPUILIWIAa 3 MIBIHA MOXE
HakonuuyBaTucs. KpymHi 3atopu MOXYTh NIAPUBATH JUIsI YHUKHEHHS iX
HACTYIHOT'O PO3BUTKY.

2.4.16. I'inpoxiMmiuyHuil pe:xUM Ta 0c00AUBOCTI rigpodiosorii piuok

PiukoBi Boau sik mpaBuiio mpicHi. 3a O. AJIbOKIHUM BUIUISIOTh YOTHUPH TPYIH
pidok: 1) 3 manoro Minepanizaiiero (< 200 mr/in); 2) cepeauboro (200-500 mr/m); 3)



nigsuieHow (500-1000 mr/m) ta 4) Bucokorw (> 1000 mr/m). OcrtanHs Tpyna
pO3TalllOBaHa B OCHOBHOMY B MeXaX apUaHUX 00JacTe.

MiHepaiizallis BoJI 3aJI€KUTh Bl BOJXHOCT1 (BOJHOTO PEeKUMY) piuku. B MekeHb
30UTBIIY€ETHCS POJIb MiI3EMHOTO KUBJIEHHS 1 MiHepasizailis 30UbyeTbes. TUnosi
rpadikd CE30HHOrO XOAy Ta 3B’S3Ky MiHepaji3allii 3 BUTpaTaMU BOAU B pIylll
MoKa3zaHl Ha puc. 2.68. AHTPONOreHHHUI BIUIUB MOKE 3MIHIOBATH TaKl MPUPOIHI
3aKOHOMIPHOCTI.

PiukoBi BOAM BITHOCSATHCS B OCHOBHOMY JO TiIpOKapOOHATHOTO KJjacy,
KaJIbL1€BOI Tpynu. AJle 3 IPOCYBAaHHSAM [0 MOCYIUIMBUX TEPUTOPIN KIAC MOXKE
3MIHUTHCS Ha CyJb(aTHUII 1, HABITH, HA XJIOpUAHUMA. Ha okpeMux piukax Ii€i 30HU
KJIaC MOXK€ 3MIHIOBATHUCA Ha MPOTA31 POKY Y 3B’SI3KY 13 3HAYHUM BIUIMBOM TaJIUX
CHITOBHX BOJ] HABECHI.

[lepeneceHHs piukaMy pO3YMHEHUX COJIEH HA3MBAIOTh iX CTOKOM (10HHHUM CTIK).
Horo 06’eM po3paxoByIoTh TaK:

W, =R,,-315-10'=M,,-0-31,5-10", (2.49)
ne Rer— cepemns BUTpaTa po3YMHEHMX PEYOBHH 3a mepiox yacy (kr/c); A—
cepeHst MiHepaisawis Boau (kr/m3); Mr» — cepenus BuTpata Bogu (M3/c); € —

00’eM cTOKY (CTIK) po3unHeHUX peuoBuH (T). Lleit crik qs Juinpa ckinanae 8,13
MJIH. T/piK, a 111 Bonru — 46,5 muH. T/pik.

KoHueHnTparlii po34MHEeHOro KUCHIO B pIYKaxX HAaBECHI Ta BIITKY (y MOMIpHOMY
KJiMati) ckianaiTs 10-12 mr/a. B3umky, oco0auBO mif JOJAOBHM IOKPUBOM,
BOHU MNOHMWXKYeThcs. Hatomicts minBumyethcsi BMicT CO9). B cyBopi 3umu 11e

MO>K€ MPU3BECTH JI0 3aMOPY PUOH.

JoHHMIT CTIK € CKJIaJOBOI0 3arajbHOr0 CTOKY PO3UMHEHHX pPEedoBMH. Moro
yacTka cTaHOBUTH 80-85%, yacTka opraHiYHUX pedyoBUH Moxke ckiagatu 10-15%,
a BciX 1HIWUX 10 5%. 3aranpHuil CTIK PO3YMHEHMX PEUOBHMH BCIX PIUYOK CBITY
omiHoTh ¥y 3000 MiH. T/piK.

[NppoOGionoris piyok 1€ 3HAaYHA, PO3BUHYTA AUCIUIUIIHA O10JOTIYHOTO IUKITY
HayK. BoaHi ekocucTeMH € BaKJIMBUM TOKa3HUKOM SIKOCTI BOJMU 1 PIYKOBOTO
nasAmadTy B 1uioMy. KpiM TOro piuyku € «UeHTPOM NPUTSTaHHS» TBAPUH JTaHOI
MICIIEBOCTI.

VY posnoauni ¢aopu Ta (dayHum B piUKax BIAITPAlOTh pPOJb OCHOBHI iX
XapaKTEPUCTUKU Ta OCOOJIMBOCTI: BOJHUM PEKHUM, 1HII CKJIAJIOB1 T1IPOJOTTYHOTO
pEeXHUMY, XapaKTep JOHHUX B1JIKJIaJ(iB, Oy/10Ba pycia, 3ariaBy Ta iHiIi. Bei piukoBi
OpraHi3MHM MOAUIAIOTh HA IUIAHKTOH, HEKTOH 1 OeHTOoCc. MaKCUMyM pO3BUTKY
(ITOTUIAaHKTOHY CIIOCTEPIraeThCsl BIITKY Ta Ha MOYATKy oceHl. Jleski Maii piuku
3a3HaIOTh TMPOIECY AaHTPOMOreHHOi eBTpodikallli. B3aranai ekojoriyHuii craH
MaJuxX pi4oK Hadripmuil. YactuHa ix mpocto BigMupae. HekToH moauisiioTe B
OCHOBHOMY Ha pHO (CKWJIMX Ta MPOXIIHMX) 1 cCcaBIiB. MOXIMBOCTI MPOXOAY pUO
4acTo 0OMEXEH] TPOBY3JIaAMHU.

F'ixpoaxoria o3e¢ep



O3zepa — HaMOUIBILI PO3MOBCIOIKEHUHN TUIT BOJOWM Ha MOBEPXHI cyxonony. Ak
1 pIYKM, BOHU 37aBHA OCBOIOIOTHCSI 1 BUBUAIOTHCS JIOAUHOIO. 3arajlbHUN 00’ €M

BOLH B 03€pax OI[HIOEThCA HpuOIM3HO y 176 000 kM3. 3 HHX HpIiCHOBOIHI
BMIIYIOTh 91 000  KMmS. Cepen COJIOHHUX  OCHOBHa  4YacTHHA
06’ €My IIPHXOIUTHCS HA 03epo — 3aimiKkoBe Mope Kacriit — 78 200 km3.

Tabnuys 2.6.
Haii0inbi o3epa cBity
Mnowa p3epkana, Ob6’em, Hanbinbwa
Osepo (Tnc. km®) (km®) rmubuHa (m)
1 2 3 4
€spona*
1. Nlapo3bke 17,7 908 230
2. OHesbke 9,95 295 127
3. BeHepH 5,55 180 100
* Bes Kacniicbkoro mopsi-osepa
Asis
1. Bankan 31,5 23000 1741
2. banxaw 18,2 112 26
3. lccuk-Kynb 6,20 1730 702
Adpuka
1. BikTopis 69,0 2700 92
2. TaHraHbika 32,9 18 900 1435
3. Hbsica 30,9 7725 706
4.Yapg 16,6 44 6ins 12
MiBHiYHa Amepuka
1. BepxHe 82,7 11 600 406
2. 'ypoH 59,8 3 580 229
3. MiviraH 58,1 4 680 281
4. B. Begmexe 30,2 1010 137
5. B. HeBinbHu4e 27,2 1070 156
6. Epi 25,7 545 64
7. OHTapio 19,0 1710 236
MiBaeHHa Amepuka
1. Mapakai6o 13,3 - 35
2. TiTikaka 8,11 710 230
ABcTpanisa

1. Enp | no 15 | - | 20

O3epa xapakTepu3yrThCS YHNOBUIBHEHHM BOJ00OMIHOM. B cepegHromy Boja
3aMIHIOETBCS B HUX 3a 17 pokiB. B yMoBax ymoBUIBHEHOIO BOJOOOMIHY
bopMy€ETHCST CBOEPITHUM TIAPOJIOTIUHUN PEXUM Ta OCOOJMBA TEOCHCTEMA, IO
BKJIIOYA€ BOJIOMMY Ta OTOUYIOUMH MpOCTip. 30KpeMa B 03epax pPO3BUBAIOTHCS
BIIMOBIIHI JWHAMIYHI SIBUIA, TEPMIYHI, TIAPOXIMIYHI MPOIECH, JOHHI BiAKIAIH,
OCOOJIMBUM € TaKOXK T'1APOOI0IOTTYHUN PEKUM.

O3zepa po3MnoAUIeHI B MeXax CyX0A0Jy HepiBHOMIpHO. O3€pHICTIO HAa3UBaIOTh
BITHOIIEHHS] CyMapHOi IUIOLII O3€p JO0 IUIOolll JAaHoi Tepurtopii. Haiibinbiioro
O3EPHICTIO  XapaKTEePU3YIOTHCA 3BOJIOKEHI 00JIaCTI JaBHBOTO  3JIEJCHIHHS,
MEepe3BOJIOKEH] TEPUTOPIl TYHIpP Ta MIBHIYHOI TalWru ne Ha (QoHi OararopiduHoi
MEp3JI0TU PO3BUHYTUH TEPMOKApPCT, pPAllOHU CHUCTEM KpPYNHUX TEKHOTIUHHUX
KOTJIOBUH B 00JIACTSX JOCTAaTHHOTO 3BOJIOKEHHS, JESKI MEPE3BOJIOKEHI palOHU
€KBaTOPI1AbHOTO KJIIMAaTY, JAesKI MPUMOPCHKI TEPUTOPIi Ta 1HIII.



O3epoM Ha3UBaIOTh JOCTATHHO BEIUKY MPUPOJIHY BOJIONMY, LIO SABIIAE COOOIO
3allOBHEHY BOJIOKO 3arJIMOMHY y 3€MHIM MOBEPXHI 3 BUPOOJICHUM JI€I0 XBUIIb Ta
Teuid mnpodinem OeperoBoi 30HU, YHMOBUIBHEHUM BOJOOOMIHOM 1 BJIACHUM
BOJ10300pOM.

Ozepa imacudikyrOTh 3a PO3MIPOM, CTYNEHEM MOCTIMHOCTI, MOXO/KCHHSIM
KOTJIOBHH, XapakTEpPOM BOJOOOMIHY, CTPYKTYpOIO BOJHOTO OajlaHCy, TEPMIYHUM
pPEKUMOM, MiHEpali3alli€ro, YMOBaMH >KUBJIEHHS BOJHUX OPraHi3MiB Ta IHIIUMU
XapaKTepUCTUKAMM.

3a cTyneHeM MOCTIHHOCTI 03epa OyBalOTh MOCTIHHI Ta TUMYacoBl. OcoOIMBUM
TUIIOM € 03€pa, 10 3HAa4YHO 3MIHIOIOTh CBOi PO3MIPH 1 MITPYIOTh B MeXax
BUIIOJIO’KEHOTO JHUINA KOTJIOBUHHU.

3a xapakTepoM BOAOOOMIHY O3epa MOAUISIOTH Ha CTiyHI Ta Oe3cTiuHl. Cepen
NEePIIUX 0COOIMBO BUAUIAIOTHCS MPOTOUHI — Yepe3 sIK1 3/11IHCHIOETHCS TPAaH3UTHUN
CTIK pi4oK. ByBaroTh TakoX MepioJUYHO CTIYHI 03€epa.

[Hmi  knacudikanii OynyTh pO3MISHYTI Yy BIANOBIAHMX YacTHHAX JaHOTO
pO3LTy.

Ha piBHUHHHMX TEpUTOPISX 3 BEIUKOIO KUIBKICTIO 03€p MOXE YTBOPIOBATHUCS
cnenudiyna rigporpadiyHa ciTka, sika MpeAcTaBieHa IX MOETHAHHAM 3 pIUYKaMHU.
Taki yTBOpEeHHsS Ha3MBaIOTh O3EPHO-PIYKOBUMHU CHCTeMaMu. B riaponorivHomy
pPeXHMI LUX CHUCTEM MOEJIHYIOTbCA 1 TPAHCHOPMYIOTHCA pUCH OOUIBOX THUIIIB
BOAHUX 00’€KTiB. MOXYThb BMHMKAaTH TaKOX MepexiiHl Ta cnenudiuHi BUIU.
Hanpuknag — aHTupiuky, TOOTO YAaCTMHHM PIYOK MDK JBOMa O3€pamu, 5Ki, B
3aJIEKHOCTI BiJl CMIBBIIHOIICHHS PIBHIB B HUX, MOXYTh MPOTIKATH Y MPSIMOMY Ta
3BOPOTHOMY HampsiMkax. O3epa 311MCHIOIOTH PETYNIOI0YUN BIUIMB HA KOJIMBAHHS
BOJHOCTI p14oK. BOHM MOXXyTh MaTu BEpXOBE, HU30BE Ta KACKaJIHE PO3TallyBaHHS.
B octranHbOMy BUMNAJKy iX peryntorouuid BIIMB HalOuibmiuid. [lomiOHuil BriuB
3IIACHIOIOTH TAKOX KaCcKaJu BOJOCXOBHILI.

2.5.1. KoriioBuHHM 03ep

IcHytoTh pi3HI 3a AeTanbHICTIO Kiacudikalli o3epHUX KOTIOBHH. HaBempemo
MOJAUI, 10 BpaxoBye OCHOBHUM (akTop iX TOXO/KEHHS (TeHEeTH4YHa
Kiacudikaris).

TexkTOoHIYHI KOTJIOBUHM MOXYTh OYyTH pPO3TAlllOBaHI Y KPYMHHUX TEKTO-HIYHUX
MPOTHUHAX, rpabeHax, TpinuHax. Jlo HuX BIAHOCATHCA HAMKPYIHIIIL 03€pa CBITY.

BynkaHiuHl — po3TallloBaHi B KpaTepax 3raciiux BYJKaHIB, a00 B JOJUHAX
MiATa4yeHuX JIaBOI0, BYJKaHIYHUMHU MTOPOJAMHU.

JIb0JI0BUKOB1 — MOB’s13aH1 3 CY4YaCHUMU YU JAaBHIMU JIb0I0BUKaMU. JIbOJIOBUKH
BUKOHYIOTh €pO3iiiHYy (eK3apalliiiHy), TpaHCHOPTYIOUYy Ta aKyMyJo4y poOoTy.
O3zepa MOXyTh OyTH TOB’S3aHi 3 [ISUIBHICTIO JHOJOBUKOBUX BOJ Y JaBHIX
MPWIbOAOBUKOBUX pailoHax. BoHM Takok MOXyTh OyTH IMOB’s3aHl 3 Cy4YaCHUMU
JHOJOBUKAMU SIKIIO BOHM, a00 iXHI BIIKJIQJAW MEPEKPHUBAIOTH TOJMHY PidKd, a0o
PO3TAIIOBYIOUHCh HA 1X MOBEpXHI. MOXXKHA TOBOPUTH TAKOX MPO JHOJIOBUKOBO-
TEKTOHIYH1 KOTJIOBUHHU 03€p.



3aBasibH1 KOTJIIOBUHU — YTBOPIOIOTHCS BHACHIAOK MEPEKPUTTS PIUYKOBUX JIOJIHMH
KpynmHUMH oOBajaMu abo 3cyBamu. [lomiOHUMU TakoX € KOTJOBHHU TOB’s3aHI
KOHYCaMH BUHOCY CE€JIEBUX MOTOKIB.

['igporeHHi — piYKOBOro0 Ta MOPCHKOI'O MOXO/KE€HHS. P1YKOBI 116 B OCHOBHOMY
3aruiaBHI (CTapuili, TPOMOTHHM, TMPOCAJKH, NEJIbTOBI Ta MPHUIEIHTOBI), a TaKOK
ryieca pivyok 10 nepecuxarTb. MopchKi — 11€ JIMMaHU Ta JIaryHu (BOJIH1 00’ €KTU
NEePeXiTHOTO TUITY).

KapcroBi — HazemHi Ta mig3emMH1. bByBaloTh 10CUTh CKIaAHOT OyI0BH.

TepmokapcToBi — y 30H1 OaratopiuHoi Mep3noTu. [IoB’s3aHi 3 MmiATarOBaHHIM
Ta MPOCATKOI0 MEP3JIUX IPYHTIB Ta MOPiJ. SK NpaBUIIO HEBEIUKI, OKPYTI0i POpPMHU.
XapakTepHi A TYHpH.

Cy®o3ziiiHi — y HEBETUKHX 3ariuOuHax cyQo31MHOro MOXOMKeHHsS. bimbir
XapaKTepH1 JIsl CTEMB.
EonoBi — moHmxkeHHs cepen O6apxaHiB, ad0 B yJIOTOBUHAaX BUIYBaHHS cepel

JIOH 3aTOIJIEHI PIYKOBUMU YU MOPCHKUMM BOJaMH. 3yCTpIYalOThCS Ha
y30epexxKsIX MOpiB, a00 B I€NIbTaX PIYOK.
MeTteopuTHI — TaKi 10 YTBOPUIIUCS BHACTIIOK yAapy METEOPUTY a00 KOMETH.
OpraHoreHHi (BTOpUHH1) — B MeXax TOpQ STHOTO MOKIaay OOdiT.

2.5.2. MopdomeTpisa Ta mopdoJorisa ozep

MopdomeTpuuni 0coOJIUBOCTI KOTIOBUH 03€p TPAHCPOPMYIOTH [iI0 SIK
30BHIIIHIX (TEPUr€HHMX) TaK 1 BHYTPIMHIX (JIMHIYHUX) (aKTOpiB Ha ix
riIpoJIOTIYHUNA pekuM. MoppoMeTpuyHi MOKa3HUKH BITHOCATHCS JO MEBHUX
PIBHIB BOJY 1 MOXYTb OYTH MOTOYHUMH Ta CEPEIHIMH 3a OaraTopiyHHUil mepio.
[Ipu cknaaniii Oyq0BlI KOTJIOBMHM TNOKAa3HUKM MOKHA BU3HAYaTU AK JUIsL BCIET
BOJOWMHM, TaK 1 JIJIi XapaKTepHUX BIAHOCHO BIIOKPEMJIEHUX YACTUH — O3EPHUX
TIeC.

Ilnomi BoxaHOI mOBepxHI (A3cpKama) o3epa Ta O00’€MH BOAM B HBOMY
B3a€MOIIOB sI3aHi 1 3aleXkarh Bij piBHIB (IIMOMH) Ha HEBHUH MOMEHT dYacy. 1x
TIPUIAHATO BiIOOpayKaTH y BUTIISII KPUBUX ILIOI Ta 00’ €MiB o3epa (puc. 2.69).

JloBxkuHOIO o03epa (L KM) Ha3MBalOTh HAWKOPOTILY BiICTaHb MDK JBOMA
HaMOUIBII BiJJAJIEHUMHU TOYKaMHu OeperoBoi JiHii (ypi3y), BUMIpSIHY MO MOBEPXHI
o3epa (To3710BXk HOTro Bici).

[HupuHoto o3epa (B KM) Ha3WBAIOTh BIICTaHb MK MPOTHUJICKHUMH YaCTUHAMMU
ypi3y BHUMIpSHY 1O MpsAMid, NEpHEeHAUKYISIpHIA Bicli o3epa. Po3pi3HAIOTH
MakcuManbHy mmpuny (2™ ta cepemio:

F
L (2.50)

Takox po3pi3HSAIOTH peaabHi IIHOHHH (7 M), BKIIIOYAI0YH MaKCHMaJbHYy (/max )

Ta CEPEHIO:

B, =
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Jlo ocHOBHMX MOP(GOMETPUYHUX TMOKA3HUKIB BIAHOCATH TAKOX JOBXKUHY
OeperoBoi JiHii (! kM), Ta cTyIiHb il MOpi3aHoCTI:
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ne X Ta X — koediuienT 3BuBHcTOCTI (HOpi3aHOCTi) GeperoBoi iHii;
Fy — cepenms moma m3epkana; i — mepuMeTp o3epa y BHIVIAII JaMaHOT KPUBOT.
M
[Teprmuii koedilieHT MOKa3y€e BIIHOIICHHS JOBXHUHU O€peroBoi JIiHIT 10 JOBKUHU
KOJIa PiBHOT'O 3a IIOMEI0 o
2
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Po3paxyHKH 3a apyroo popmyinoo (X:) morpebyrors Ginbiue wacy Ta 3ycuib,
asie OUIbII TOYHI.

BaxnuBy ponb y QopMyBaHHI TIAPOJOTIYHOIO PEXKUMY 03€p TIpae
CHIBBIIHOUIEHHS! pO3MIpiB iX B0/0300py Ta A3epkana. Takuil MOKa3HUK Ha3BaJIH
MMUTOMUM BOJ10300pOM:;
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Fo

AF =

O3zepa xapakTepu3yloTh TaKOX 3a JOIMOMOIrOI MEBHUX MOPQOIOTIYHUX
enemenTiB (puc. 2.70). Bonu 3HaxonsThcs B Mexax KoTioBuH (1). YactuHu
KOTJIOBHUH € X JIokeM (2), a yacTuHu 6eperamu (OeperoBuMu odsactsamu — 3). 3
gacoM (popMyeThesl XxapakTepHuit mpodiab 6eperoBoi 300U o3epa (puc. 2.70, 6). B
HbOMY BHAUIIIOTH OeperoBuit yctynm (sip — 4), y30epexxks (5), Oeperory
BiIMUIUHY (6), 11 abpasiiiny (7) Ta akyMyJnsaTUBHY (8) YaCTUHU 1 MIABOJAHUM BIJKIC
(9). PiBH1 B 03epi 3MiHIOIOTHCS Big HUWK4Yoro (10) mgo Bumoro (11). B ocHoBI
KOTJIOBUHHM (MpoduiIsi) exaTh KopiHH1 nopoau (12). Pozsutok npodisis mounHaBcs
BiJ moyaTkoBoi popmu Oepera (13).

M1inKoBOHY MPUOEPEKHY YACTHHY O3€pa Ha3HBalOTh JiTopauito. [TigBoaHwMit
BiJIKiC — cyOmiTopamto. ['mnOokoBogHA YacTUHA O3€epa Iie Memariaib, a ii JHO —
npodyHAb.

OcHoBHUM (pakTOpoM (QOpMyBaHHA SIPY, BIAMUIMHM 1 XapaKTEpPHOro Hpodiis
Oepera B IUIOMY € JisUIBHICTh XBWJIb. BOHAa MOKe€ aKTHUBI3yBaTH IHIII CXHUJIOBI
nporecu. Ha TpaHCIIOpPT HAHOCIB BIUIMBAIOTh TAKOX IM03/10BkOeperosi Teuii. Bei
MIPOIIeCH MepepoOKHu OeperiB 03ep PO3BUBAIOTHCS Y BIAMOBIIHOCTI 10 iX OCHOBHUX
XapaKTepUCTUK 1 TeosoriyHoi OydoBM JaHOi TepuTopii. 3aKOHOMIPHOCTI
nepepoOku OeperiB Ta OCHOBHI 1X TWUIHM BHUBYA€ CHELIAJIBHUN  PO3JLI
03€PO3HABCTBA.

2.5.3. TepmiuHunii pe:xuMm o3ep



TepMiunuii (TeMIIepaTypHUI) peKUM 03€p 3aJICKHUTH BiJl OCOOJIMBOCTEH KITIMATY
MICIIEBOCTI 1 1X TemroBoro OajaHcy. BiH BH3Hayae pPO3BUTOK Oararbox
TiIPOJIOTIYHUX TIPOIECiB B HUX. PO3riIsHEeMO pIBHSHHS, IO BKJIIOYAE JIUIIC
OCHOBHI CKJIaJIOB1 OaJIaHCY:

R+QT.a. +QBI/I1‘I. +QT.11. = iQ o

At (2.57)
me R — pagiamiiianii GamaHc moBepxHi o3epa 3a mepiog wacyd ; Qe —
TernooOMin 3 atmocdeporo; Zm — Temmo mOB’sA3aHE 3 BHIAPOBYBAHHAM Ta

KOHJIEHCAIIIEIO; Qi TemoobMmin 3 JTHOM; 0.,
BUPQXKAIOTBCA Y 3MIHaX TeMmIepatypd Boau. JloJaTKOBUMH CKJIaJOBUMU
TEIJIOBOTO 0ajaHCy €: TeIJIOBUM CTIK PI4OK; TEIUIO TOB’S3aHE 3 YTBOPEHHSM Ta
TaHEHHSIM JIbOJY; TeIuIo OloJoriyHMX Ta O10XIMIYHUX TIPOLECIiB Ta IHIII.
OCHOBHMM JKEpesiaMH MOCTYIIaHHS TeIljla € MpsMa Ta Po3CisiHa COHsSYHA pajiaiis,
o ckiagae 10 90-98% npuxony. HaBecHi, konu TemnepaTypu MOBITPS BUIII HIXK

BoJU, 10 8-10% mnpuxony Temia MOXeE CKIaaaTh Q.. vy BUTpATax MEpeBaxKae
TEIJI0, 10 iJAe Ha BunapoByBaHHA (45-75%). EdexTuBHe BUIIPOMIHIOBaHHS
n3epkana o3zepa Moxke ckimanata 25-35% Burtpar. TypOynentHuii 0oOMIH 3
aTMOC(Eepor0 BIUIMBAE HA BUTPATH Yy TEPIOJU MOHUKEHHS TEMIEepaTyp MHOBITPS
BigHOCHO Boau (10 2-18%).

TepMiuHU pekUM 03€ep BUPAXKAETHCS Y XapaKTEPHUX 3MIHAX IO TEMIIEpaTyp
BOAM. XapaKTepU3yBaTH 1€ M0JIe OBHICTIO 1 AETAJILHO AYyX e Baxko. ToMy dacto
BUKOPUCTOBYIOTh T€HEpaji30BaHl XapaKTEPUCTUKU PO3MOALUTY TeMIlepaTyp Ha
BEPTUKAJISX 1 Y BEPTUKATBHUX PO3pi3ax.

BepTukanbHuii  po3moAail  TEMIEpaTyp € OCHOBHOIO  XapaKTEPUCTUKOIO
TEPMIYHOrO pexkuMy o3epa. Ha puc. 2.71 mokaszaHi xapakTepHi TUIH PO3MOILIY.
Sk 6aunmMo, HAMOUTBII CKIAJAHMA PEXHUM MarOTh O3€pa MOMIPHOro KiiMmary. Bin
BIUIMBA€ HAa BUAUICHHS TiIPOJOTIYHUX MIp POKY, TOOTO Ha BECh TiIPOJOTTYHUMN
PEXKHM.

Ha nmouaTky 3uMOBOro mepiofy B MUIKMX O3€pax BOAa OXOJIOKYEThCA Maiike
1o 0°C. B kpynHuxX o3epax 10 IITUOUH y JeKUIbKa JECATKIB METPIB BOJa 3MIHIOE
temmneparypy Bin 0°C (moBepxHs) no + 0,5°C. binsg nHa TeMnepatypu TYT MOXYTh
cknagatu 2-3°C. B umMx o3epax BeiMka Maca BOAU OXOJOJXKYETbCS MOCTYIMOBO 1
MIHIMYM TEeMIEpaTyp HacTae mepe] BecHSHUM mporpiBoM. [licis BCKpuTTs B
rIIMOOKUX 03epax MpOrpiB CIOYATKy B1IOYBAETHCSA MPU 3BOPOTHIN TeMmmepaTypHii
ctpatudikauii. [Ipu crnabkoMy mnepemimryBaHHI (IITUIB) MoOXe (GOpMYyBaTHUCS
BECHSHA IUXOTEepMis — 3arivOJeHUN MIHIMYM Temrepatypu. Migki BojgoiMu
MOXYTh IIPOTPIBATHUCS 32 paXyHOK pajiallii, o MPOHUKAE Yepe3 JIiI Ta 32 paxXyHOK
TEII000MiHY 3 JHOM. ToMy Mpu BCKPUTTI BOHU BXKE JIOCATAlOTh BECHSHOI
rOMOTEPMIi, a MOTIM JIOCUTh IMIBHAKO MEPEXOASATh 10 MNPAMOi TeMIlepaTypHOi
ctpatudikamnii. B neHTpanbHUX rMMOOKOBOJHUX 00JACTAX KPYIMHUX O3€p BECHSHA
roMoTepmisi GOpMYyeThCS OBro 1 Moxke OyTH JOCSATHyTa JIMIIE Ha MOYaTKy YU
HaBITh y cepeauHi JiTa. TpUBaIICTh Ta IHTEHCUBHICTh BECHSIHOTO MEpPEMIITyBaHHS
Iy’Ke BaXKJIUBI JIJIs1 PO3BUTKY JKUTTS, TOMY 1110 B LIei yac BiiOyBa€eThCs 30arayeHHs



INIMOMHHUX BOJA KHUCHEM 1 (opMmyeTbesi PIBHOMIPHHUM pO3MOALT  OIOT€HHUX
€JIEMEHTIB.

['omoTepmiss 'y  HErnuMOOKMX  BOJOMMAax 3a  PaxyHOK  IHTEHCHUBHOIO
NepeMIllyBaHHs BITPOM BIIITKY MOKE€ YTBOPIOBATUCH HE TUIbKH npu 4°C, aine 1 npu
OUTbII BUCOKMX TemIeparypax. B mepioa JITHBOrO MpOrpiBaHHSA TeMIEpaTypHE
po3lIapyBaHHs 1 CTIMKICTh HIApiB BOJIU 3pPOCTAIOTh. TOMy XapaKTEPHOIO CTa€
npsiMa JITHS TeMmrepaTtypHa crpaTudikailisa. 3 HEel NOB’sI3aHUN PO3BUTOK TPHOX
XapaKTepHUX BEPTUKAIBHUX 30H, SKI  BUIPI3HSIOTBCA  TeMIEpaTypHUMH,
riIpOXIMIYHUMHM Ta TriApoOiosoriunuMu  ymoBamu (puc. 2.71). EnuiiMHiOH
(BepxHil map o3epa) BIAPI3HAETHCA MIABUIICHOIO TEMIEPATYpPOIO 1 SIK MPABUIIO
no0pe nepemimanuii. TyT € 10CTaTHRO KHUCHIO, CIIO)KMBHUX PEYOBUH, PO3BUHYTE
KUTTA.  MeTtaniMHIOH  (TEpPMOKJIMH, Iap  TeMIEPaTypHOro  CTpHOKa)
XapaKTepU3y€eThCS PI3KUM MOHWKEHHSIM TeMIIEpaTyp 1 BEIMKOIO CTIMKICTIO IIapiB
Boju. Moro MOTY>KHICTb BiJ] JEKUTBKOX JEIUMETPIB 10 JEKUIBKOX METpiB. Pi3HUIIS
3HaueHb Temneparyp mMoxe pocsratd 20°C Tta Ouibiie. 'imoniMHIOH — XOJIOJHA
1HEepTHA 30HA. XapaKTEePU3YEThCs ACDIIUTOM KUCHIO 1 CTAOKUM PO3BUTKOM JKUTTS.

BrniTky y paHKOBI TOJMHU MPUIIOBEPXHEBl IIapU BOAM O3E€P MOXKYTh €U0
OXOJIOJ)KyBaTuCd. BuHHMKae sBuUIE JITHBOI Me30TepMii — 3aryuOJIEeHOrOo
MakCHMyMY. VIoro 3arianGiIeHHI0 Clpusie TaKoX BEPTHKAIbHA KOHBEHIIIs.

MoMEHTOM MaKCUMaJbHOIO HarpiBy 03€p 3aKIHUYeThCS JITHIM mepioa i
MOYMHAETHCA OCIHHE OXOJO/KeHHA. CroyaTKy BOHO BIIOYBA€ThCS MpU HPSIMIN
TeMIiepaTypHiid crpatudikamii. B MUIKOBOAHUX 03epax IIBUAKO, a B KPYIHUX —
MOCTYIIOBO JOCSTA€TbCA CTaH OCIHHBOI romotepMii. I[lpu 1pomy BinOyBaeThCs
OCIHHE KOHBEKTHMBHE INepeMilllyBaHHsS BoJ. Jlanmi HacTymae mepios 3UMOBOTO
OXOJIOJXKEHHSI, TIEPEX0/ly 10 3BOPOTHOI TEMIIEPATYpPHOI CTpATH(IKALIT 1 pO3ZBUTKY
JOJIOBUX SIBUIL.

B wMexax omiTopani KpymHUX O3€ep IOMIPHOTO KJIMarty BoAa HaBeCHI
MPOrpiBa€EThCs HAOAraTo MBHUJIIE HIXK Y HEHTPAIbHUX, TTTUOOKOBOJIHUX YaCTUHAX
(nemarianp). ToMy iX TOBHMHHI pPO3AUIATA 00JacTi BOAW 3 TEMIIEPATyPOIO
Haiou1bmoi rycturu (+4°C). L1 Maibke BepTUKaIbHI IApU BOAM OTPUMAIIU HA3BY
— TepMmiuHuii 6ap (Tepmobap). Bin HiOM 130:10€ pi3HI TUNM BOoA. B Hioro mexax
B1I0OYBAETHCS ONMYCKAHHS MPUIIOBEPXHEBUX LIAPIB BOJH, L0 CTBOPIOE crieupiuHy
uupkyndnito. [IpubepexHy 30HY, sfiKa MIBUAKO pearye Ha 3MIHHM TeMIEpaTyp
MOBITPs, Ha3UBalOTh TeIloakTuBHOIO obOnactio (TAO), a rmmbuny —
terioineptHoto (TIO). 1li oGnacti Ta TepmoOap BimoOpaxeHi Ha puc. 2.72.
Bocenu TemsoinepTHa o6sacTh 30epirae 3amac Temia i MiJBUILEHOI TeMIepaTypu
Boau. OmnucaHi SBUILA TaKOXX MalOTh CBIM PEKUM PO3BUTKY, SIKHH € CKIIaIOBOIO
TEPMIYHOT'O PEKUMY 03€p.

Oco6IMBUM TEMIIEpAaTypPHUM PEKHMOM XapaKTepH3yIOThCs COJAHI o3epa. Ix
rOJJOBHUMHU BIIMIHHOCTSIMU BiJl MPICHUX € 3HAuHa (MOTYXHA) cTpaTudikaiis,
MEHIIIA TEIUIOEMHICTh COJIOHUX BOJ 1 BIJ'€MHI TeMIEpaTypu 3aMep3aHHs. 3HauHe
HAapOCTaHHA TYyCTHHM 3 TJHMOWMHOIO TOB’s3aHE 3 BIJHOCHUM ONPICHEHHIM
MPUNOBEPXHEBUX MIApiB. [ TMOMHHI MIApU POMH XapaKTEPU3YIOTHCS 3HAYHOIO
TEIUIOBOIO 1HepIiero. Hampukian y constHUX o3epax XOJIOJAHOro KJIIMaTy Ha
rNIMOMHAX MOXYTh MOCTIMHO MiATpUMYBATHCS Bif eMH1 Temneparypu (1o -20°C).



[1ig Takoro BOAOIO ICHYIOTH 3aMep3II1 JOHHI BIAKIaAM abo OaraTopidyHa Mep3JioTa.
VY Oulblll TEIIOMY, ajie pi3KO KOHTUHEHTAIbHOMY KJIIMaTi ICHYIOTh TTIMOMHHI BOAU
3 temneparypamu +5 — +10°C Ha mpoTA31 pOKy. Y MUIKHUX COJITHHX O3epax
TEIJIOro KJIMAaTy BIITKY TOHKMH IIap ONPICHEHOI BOJM Ha TMOBEPXHI MOXKE
CTBOpIOBaTU MapHUKOBUM edexT. [IpuaoHHMI mIap ponu MOKe HarpiBaTucsi IpH
upoMy 10 50-60°C, a moHH1 BiAKIaAH 1Ie OUThIIE. Y )KapKOMY KOHTUHEHTAJBHOMY
KJIIMaTi He OMNpPICHEHI1 MPUIOBEPXHEBI IIAPU MOXYTh BIITKY MPOrpiBaTUCA 10
TaKUX XK€ TeMIEpaTyp, a B3UMKY oxoJiojxyBaTucs 10 -10 — -20°C. Tomy piuHa
aMIuTITY1a Temneparyp moxe gocsratu 60-90°C.

IchyroTh knacudikamii o3ep 3a TEPMIYHUM PEKHUMOM, AKI PO3POOJIAIOTHCS 1
netanizyroTeesi 3 KiHUg XIX cromitrta. ¥V 1895 poui mBeinapcbkuil JIIMHOJIOT
®.Dopenb NOAUMB 03epa CBITY HAa TPU TEPMIYHUX THUMA:

1) mnonspHi (Temmeparypa Ha TpoTsa3l poky weHme +4°C, 3BOpOTHa
TeMIlepaTypHa CTpaTHU(IKallis, TUPKYJIALIS BIITKY);

2) moMipHi (BIITKY TeMmIeparypu nepeBuulyioTs +4°C, mnpsiMa TemreparypHa
cTpatudikaiis; B3UMKY TeMmiepaTypu MeHie +4°C, 3BopoTHa cTpatudikaiis;
nepeMilllyBaHHs MePeBaKHO HABECHI Ta BOCEHU IiJ] 4ac roMoTepMmii);

3) TtpomiunHi (TemmepaTypa Ha TpoTA3l poky mnepeBuirye +4°C, mnpsiMa
cTpatu(ikalis, nepeMinryBaHHs B3UMKY).

[Tiznime me xmacudikaiis Oyjla yTOuyHEHa 1 posmupeHa. bymum mobaBieHi
CyOnoJiipHUi Ta CyOTPOMIYHMIA THII.

VY 1956 pomi Xatuicon Ta Jleduep 3anmpomnonyBaiu cBow kiacudikarito. B i
OCHOBY OYJIO MOKJIaJICHO YKCIIO TOBHUX MEPI0JiB LUPKYJIALIL (MepeMIlIyBaHHs ) Ha
pIK, BpaxOBYIOUM 3B’SI30K IUX MPOIECIB 3 KIIMAaTUYHUMU yMOBaMu. Y TMeEpIILy
4yepry o3zepa OyJiv MOJIJICH] Ha TOJOMIKTHYHI Ta MEpOMIKTUYHI (Tp. holos — Beck,
aHTJI. MiX — 3MIN[yBaTH, TEPEMIllyBaTH). Y MEPIIUX MEPEMIITyBaHHS OXOIUIIOE
BCIO TOBIlYy BOAHW. [0 MEpOMIKTHYHMX (NEpEeMIlIaHUX JIUIIE YacTKOBO, Y
MPUNOBEPXHEBUX IlIapax) BIAHOCATHCS B OCHOBHOMY coiisiHi o3epa. Cepen
TOJIOMIKTUYHUX O3€p y TMO03aTpPONiuHIA 30HI BUAUICHO JAUMIKTHYHI, XOJIOJHI
MOHOMIKTHUYHI Ta TEIJII MOHOMIKTHYHI o3epa (1moai0Ho 1o kiacudikarii dopens).
VY TpomiuHiii 30HI BHAUIEHO TMOJIMIKTHYHI (Oararo4ucesibHi MepeMillyBaHHS,
XapakTepHI I caBaH Ta TIPCBKUX TPOMIYHUX JIICIB) 1 OJITOMIKTHYHI
(mepeMilryBaHHs B1IOYBA€ETHCS YK€ PIAKO, XapaKTEPHO IS ACSIKUX 03€p BOJIOTUX
TPOIIYHUX JICIB). Y MOJIAPHINA 30HI 03€pa aMIKTHYHI — BECh Yac BKPHUTI JIbOJOM,
BOJIa B HUX HE MEPEMIIIYETHCA.

2.5.4. JIb0o10BU pexKUM 03€ep

3a xapakTepoM JIbOJOBOTO PEXKUMY O3epa MOJUISIOTh HA YOoTUpH rpynu: 1) 6e3
JHOJOBUX SIBUII, 2) 3 HECTIMKUM JIbOJIOCTABOM; 3) 31 CTIMKHM JIOJIOCTaBOM; 4) 3
JOJIOBOJICTBOM Ha MPOTSI31 BCHOro poKy. JIbO0B1 siBUIIA HA 03€paX TPEThOI FPYIU
MNOAUISAIOTECS Ha TpU (Pa3u (K 1 JJI1 aHANOTIYHUX pivok): 1) 3amep3anHs; 2)
abonocTaB; 3) ckpecaHHs. JlocnmipKeHHS JbOJOBUX SIBUIL O3€p MAIOTh BEJIHMKE
MpaKkTUYHE 3HaYeHHS. B3uMKy Aesiki 3 HUX MOXHa BUKOPUCTOBYBATH SIK THMYACOBI
JOpOTH, a€POJIPOMH Ta 1H.



B onnux xiaimMaTHyHUX (OTOAHMX) YMOBaX KpYIHi, MHOOKI 03epa 3aMep3atoTh
1HaKIIIe HDK MaJil Ta MUIKl. OcTaHHIM HEOOXI1THO JIUIIE AEKUIbKA 110 3 Bl €MHUMHU
TeMIiepaTypaMu MOBITPsI JUIsl TOTO 1100 YTBOPUBCS MEPBUHHUMN JIbOAOBHUI MMOKPUB.
Ile BinOyBaeThbcsi B OCHOBHOMY IUIAXOM 3Mep3aHHs 3abeperiB. [lpu pizkomy
MOXOJIOJaHH1 JIbOJIIHA KIpKa MOKE YTBOPUTHCS 3 OJIHY HIY.

VY Benukux o3epax YTBOPEHHS JbOJY MOKJIMBE JIUIIE MICHS JOCUTh TPUBAJIOTO
nepiojly MepeoxosaoKEHHsI MOBEPXHEBUX MIapiB Boau. Bitep mMoxke 3pyHHyBaTH
MOJIOAUH JIbOJOBUI MOKpHUB. TyT MOXYTh cHOCTepiraTucs yci NepBUHHI (HopMu
abony (muB. 2.1). IloTyxkHi 3abeperm Ha3uWBalOTh NpHUMNAEM. YTBOPEHHS
BHYTPIBOJIHOT'O JIbOJlY XapaKTepHe ISl XBUJICTIPUOIMHUX 30H. TyT ke BUAUIAIOTHCS
0COOJIMB1 JTLOJOBI YTBOPEHHS (SIBUIA): OpU30BE 3JIC/ICHIHHS, JIbOJOBI HAILJIECKH,
T00B1 Banu (10 2-3 MeTpiB), JbOJOBA Tajibka yTBOpEHa 3 IIyrM Ta 1HIN. 3
HAaKOMMYEHHSIM B 03€pl JIbOJOBOrO MaTepialy MOKE€ BUHUKHYTHU CBOEPIIHUMN
OCIHHIM JHOAO0XIM (T AIEIO BITPY).

@dopMyBaHHSI JIbOAOCTABY TMOYMHAETHCA HA MUIKOBOAJAX Ta Yy 3aTHIIHHUX
Oyxtax. Ha camux kpymHHX o3epax 3aMep3aHHs pO3TAraeTbcs Ha 2-3 Micsll, a Ha
caMHX ITTMOOKHX YaCTUHAX JILOJIOCTAB MOKE TaK 1 HE yTBOPUTHCSL.

CtpykTypa Ta HOTYXHICTb JIbOJIY MiJ Yac JbOJIOCTaBY 3aJE€KUTh Bl BEJIMYUHU
03epa Ta KOHKPETHUX YMOB PO3BUTKY JIbOJOBUX SIBUI y JaHOMY poiii. Ha Benukux
03epax 4acTille 3yCTPIYa€eThCs 3€PHUCTUM I 3 TOpocaMu. BiH yTBOpPIOETHCS Bif
3Mep3aHHs IIYTH Ta OKPEeMHUX KpUKHUH. TOpocH B OCHOBHOMY MarOTh BUCOTH JI0 2
M, ajie ICKOau 1 10 6 M.

B niyioMmy MoxHa BUAUIMTH TPU OCHOBHI ()OPMHU 03E€PHOTO JHOIY:

1) BogHMI1 — npo30puil, KPUCTAIIYHOT CTPYKTYPH, YTBOPIOETHCS TIPU ILITHUII;

2) BOJHO-CHIrOBUM (HAciIy3) — MYTHHH, OUTyBaTUH, YTBOPIOETHCS BHACHIIOK
3Mep3aHHs BOJAM, 110 BUCTYyMaja IO TPIIIMHAX, Ta CHITY; A0 HbOrO OJM3bKUI
3€pHUCTO-ITYTOBATHIA, IO BUHUKAE TIPU CUJIBHOMY XBHJIIOBAHHI;

3) CHIrOBHI1 — YTBOPIOETHCA MPU MIATAIOBAHHI Ta 3aMEP3aHH1 CHITY Ta JbOJY.

Hacny3 moke yTBOpPHUTHCS 3a paxyHOK THCKY CHITOBOT'O IMOKPUBY  BEJIMKOI
noTy>xHocTi. O3epHUl i 4aCTO Ma€ IapyBary Oy10BY.

Ha npots3i 3uMu np010BUI MOKPUB 3a3Hae Aedopmaiii. MoxXyTh BUHUKATH
TPIIMHA TEPMIYHOTO Ta JUHAMIYHOTO MOXOJukeHHs. [Ipu cTiikuMX Mopo3ax Jij
CTUCKA€ETHCS 1 pO3pUBAETHCS HA OKpeMi moJisi. [Ipu moTeruiiHai moJis 3MUKAOThCS 1
MiACYBalOThCS, YTBOPIOOUM Topocu. IlupuHu TpilllMH B OCHOBHOMY CKJIaJar0Th
JIECATKM CAaHTHMETPIB, ale MOXKYTh JI0CSATaTH i JEKiTbKOX METpiB. IX yTBOpeHHs
CYNMPOBOIKYETHCSA 3BYKaMHM, 10 HAraJAyHOTh MOCTPUIM YK BUOYXH, TUIBKU OLIBII
NpOTsDKHI. JIMHAMIYHI TPIIUHU MOXYTh BUHUKATH MPHU CHILHOMY BITpi abo mpu
MOHM)KEHH1 pIBHIB — Ou1g OeperiB. TpilluHU MOXYTh HOCTYIIOBO 3aHOCHUTHCS
cHiroM 1 mnepemep3aTH. I[IOTYXHICTh IbOJOCTaBY 3MIHIOETHCA BiJl ACKUIBKOX
CaHTUMETPIB 0 2-3 M y CYBOpHX KJIIIMAaTUYHUX YMOBAaX.

CkpecanHst o3ep BiIOYBA€ThCS MiJ AI€I0 TEPMIYHUX Ta JUHAMIYHUX (DAKTOPIB.
TemoBi mnepeBakaroTh JUIsi Manux o3ep. HailmBuiame mnigrawe Mnpo30pHii
KpUCTaJIiuHUM J1i1. BogHO-CHIrOBHi i1 Mae OuIbIne anbOeq0, MEHIIE MPOMyCKae
TEIUIO 1 TaHe MOBUIbHILIE. b GeperiB yTBOPIOIOThCS 3aKpaiHu. BCkpuTTs manux
03€p 3alI3HIOETHCS MOPIBHSHO 3 OTOYYIOUMMHU pIYKAMH HAa OJUH-ABA THXKHI



[Iporiec BCKPUTTS BEJIMKUX O3€p pO3TATraeThbest Ha 1,5-2 micsii. st HUX BaXKJIUBY
poJib Tpae BiTep. OCHOBHA Maca JIbOJy TaHE «Ha MICI[1», YaCTHHA BUKUJAETHCS HA
Oeperu, a yaCTUHA BUHOCUTHCA piukamu. [[j1s ocTaHHIX MOXKe OyTH XapaKTepHHUM
SBUIIE JPYroro BECHSHOTO JbOAOXOAYy (Mmepimiuidi — BIACHUM, APYruid —
03epHU).

2.5.5. Iunamika o3ep

Sk 1 17151 THIIUX BOJOMM, OCHOBHUMHM P13HOBUJIAMH JUHAMIKHU 03€p € XBHII1, Teuil
Ta NMePEeMIlIyBaHHS.

OcHoBHUMU (haKTOpaMU PO3BUTKY BITPOBHUX XBHUJIb B 03€pax € IIBUJKICTh BITPY,
TPUBATICTh HOTO Mii, pO3riH, IMIMOMHUM Ha NUISAXY PO3rOHY Ta KOHQIryparis
OeperoBoi miHii. J[Jig XapakTepHUX pO3MIpiB 03€p MIBUAKICTh Ta HANPSIMOK BITPY
MOKHA paxyBaTH MOCTIMHUMU (MOBITPSIHI MAcH, 110 PyXaroTbcs HabaraTo OUIbIII
HIXK 03€pa 3a IUIONIeI0) y KOXKEH MOMEHT yacy. ToMy iX MO)XHAa BHU3HA4aTH 3a
JaHUMHU CIIOCTepekeHb OeperoBux MerteocTaHuid. Ha kpymHuX o3epax Bitep
pO3BHMBa€ XBWIIOBAHHS 10 CTajgoro 3a jaekiibka roauH (8-10 romwn). Ilicns
MPUNUHEHHS Horo 1ii XBWJIIOBAHHS MIBUAKO 3aTyXae. XBWI1 3M0Yy yTBOPIOIOTHCS
piakor. MakcuMalnbHi BUCOTH BITPOBUX XBWIb JOCSATalOTh 5-6 M (03. Jlamosbke,
03. Miunran). Ha Mmanux o3epax BoHa ckianae 10 0,5 m. [lapameTpu XBuUib MOXKHa
BHU3Ha4atu 3a popmynamu B.I'. AnnpesiHona:

h=00208W % . )5 (2.58)
- %
Ta A=0304W, -L (259)
me "— Bucora xBuii (M); *— noBxkuHa (KpoK) XBHii (M); '+ — MIBHAKICTH

BiTpY (M/Cc); L— po3rin (km). [Ipu nobpe BupaxkeHiid ctpaTudikaiii B o3epax
BUHUKAIOTh TAKOXK BHYTPIIIHI XBUJIL.

[Tig BryIMBOM JeHIBeNsIid (IEPEeKOCiB) BOJIHOI MOBEPXHI B 03€paxX BHUHHUKAIOTh
ceiiri. OCHOBH1 (paKTOpPH JEHIBENSALIA — pi3Ki 3MIHM aTMOC(HEpPHOTO THUCKY
(TpoXOo/>KeHHST IUKJIOHIB) Ta BITep (3roHM Ta HaroHu). B o3epax MOXyTh
pO3BUBATHCS SK OJHOBY3JIOBi, TaKk i JBOX- Ta 0araTtoBy3JOBi ceifmmi. Ix MoxHa
OpIEHTOBHO PO3PaxOBYBATHU 3a TaKOIO (HOPMYJIOLO:

2L,
n/gh (2.60)
ne Lo JOBXKHHA 03€pa; " — KUIbKICTh By3IiB; # — ruubuna o3epa. Ha puc.

2.73 moxkazaHo rpadik ceitmn o3. baiikan. Ilepiogn ceillmn Ha KpymHUX oO3epax
CKJIQJIal0OTh BiJ JIECATKIB XBHJIMH JIO JIECSITH Ta OLIbIe TOANH, 30KkpeMa Ha bailikani
10 4-6 ronuH. AMIUTITYAM B OCHOBHOMY CKJIQJJalOTh JIECATKH CAaHTHUMETPIB, aje y
BUKIIIOUHUX BHUMAAKaX MOXYTbh jnocsiraTd 1-2 metpa. ¥ crpaTudikoBaHUX 03epax
TaKOX MOXYTh BUHMKATH BHYTpIIIHI cedinl. Celmnl cynpoBOIKYIOThCS TEUISIMU.
VY BIAKPUTHX aKBaTOPISAX iX MIBUJKOCTI — JAEKUIbKA cM/C. AJle Y By3bKHX 3aTOKax
Ta MpOoTOKax MOXyTh aocsratu 0,5-1 m/c 1, HaBiTh 2-3 M/c. Hanpuknan y mpoToiri
o3epa Benuke Benmexe (Kanana) taki Teuii J€KOJIU MEPEIIKOIKAIOTH YTBOPEHHIO
JHOJIOBOTO TOKPUBY HAaBITh y CyBOpl 3UMH. Bech KOMIUIEKC CEHIIEBUX pPYXIB



BILJIMBA€ HA KOJMBAaHHA TEMIIEpaTyp, BMICTY ra3iB, 3BaKEHUX YacCTOK B o3epax. Bin
copusie TypOyJIEHTHOMY TMEpEeMINTyBaHHIO, BOJAOOOMIHY MDK BIIKPUTUMHU Ta
npuOepeKHUMHU aKBATOPIIMU. TaKMM YMHOM CEMIlll BIUIMBAIOTh HA TAPOIOTTYHUN
PEXUM 03€p.

Teuii B 03epax BiAPI3HAIOTHCS BiJl OKEAaHIYHUX CBOIMHU MaciliTabaMu, CTylEHEM
MOCTIMHOCTI Ta CUCTEMOIO AitouuX cuil. [locTiiHMMHM MOXYTb OyTH NMPAKTHYHO
TUTBKM CTOKOBi1. THM HE MEHIIE PI3HOMAHITHICTh Te4id JOCUTh Benuka. 3a T.
d11aTOBOIO MOKHA BUIUINTH TaKl iX BUIU:

1) BiTpoBi (zmpeidoBi) — BHUHHMKAIOTh Yy MPUIIOBEPXHEBUX IIapax 1
CYNPOBOJIXKYIOTCS KOMIEHCAIIHHUMU TTIMOMHHUMHU MPOTUTEUISIMH;
2) XBWIBOBI (CTOKCOBI) Teuli — ckiagoBa (oco0iuBa) yacThHa Apen(doBUX,

MOB’si3aHA 3 MOCTYNAJbHUM PYXOM BOJIM OJHOYACHO 3 OpOITAIBHHUMH pyXaMu
YaCcTOK Y XBHJISX;

3) ceiimeni;

4) TyCTMHHI — TIOB’s3aHl 3 HEPIBHOMIPHMM pO3MOALIOM TEeMIepaTypu Ta
MiHepai3alii BoJu;

5) cTOKOB1 — BHMKJIMKaH1 HAaXWJIOM BOJIHOI TOBEPXHI 32 PaXyHOK MPUTOKY BOJU
B 03€p0, a00 CTOKY 3 HbOTO;

6) OaporpallieHTHI KOMIEHCAIlliiHl, CHOCTEepIraloThCcsi MpHU IMEepeKocax pIBHSA
BHACIIJOK Pi3HUIL aTMOC(HEPHOro TUCKY Ha PI3HI1 YaCTUHU 03€pa;

7) 1HepIIiiHI — ICHYIOTb MICIsl MIPUIUHEHHS J1i CHUJIM, [0 BUKJIUKAJA TEYilo;

8) mo310BK0eperoBi BITPOBI Ta XBUJICTPUOIHHI.

IIBuakocti apeiidoBux Tewiil mocararots 50 cm/c. IX MokHA Opi€HTOBHO
BHU3HAYaATH 32 (HOPMYJIOHO:

v =KW (2.61)
w.

ae '+ — IIBUAKICTb BITPY; K — xoediumient, mo ckiagae 0,01-0,02.
Komnencamiitai go aperdoBux teuii MaroTh mBuiakocTi Ao 10-20 cm/c. BiTposi
Tedii BIUIMBAIOTh TaKOXX Ha IMepeMillyBaHHsA. BoHO Moxke MaTu xapaktep
BIIOPSIIKOBAHOT KOHBEKIIIT (puc. 2.74). Ha moBepxHi o3epa Mnpu LbOMY BUHO JIOBT1
napajienbHi cMyru. Biactanb Mk HUMU MOXe ckiaaaTu 1-12 m (mexomnu 1o 20 m).
[IprunHOI0 BUHUKHEHHS LbOTO SBUIIA € OXOJIOMXKEHHS BOJIU 32 PaXyHOK [ii BITpY,
AKUH, 30Kpema, crpuse 30UIbLIICHHIO BHUMApPOBYBAaHHS 1 BIATOKY 3aXOBaHOI
TermoTi. OXOJIOJKEH1 MPUIMOBEPXHEBl IIapU OMYCKAIOThCA, LI0 BHUKIIHUKAE
KOHBEHIIIIO.

['yctunHi Teuii Haiikpalie poO3BUHYTI y KpPYNHHX TJIMOOKMX o3epax. B
OCHOBHOMY BOHM TIOB’f3aHI 3 TIpOLIECAMH HAarpiBaHHS Ta OXOJIOJXKECHHS
TEIJI0AKTUBHOI Ta TeIIoiHepIiitHO1 oOnacTel. Ha ocHOBHUI HaNpAMOK I'YCTUHHO1

uupkynanii (Oepern — 1eHTp) BmuBae cuia Kapiomica. Tomy BoHa crae
3aMKHEHOIO y BTl Kona (rmo ¢irypi o3epa). Bona BinOyBaeThCcsl y MiBHIYHIN
MiBKYJII HaBECHI MPOTH TOAMHHUKOBOI CTPUIKHU, a BOCEHHM — 3a Her. Takoro

HUPKYJIALIEI0 MOXKYTh O0yTH oxomieHi mapu 10 50 1 HaBiTh 100-150 M. I1IBuaKOCTI
y MOBEpXHEBUX mIapax pocsratoTh 20-30-50 cm/c.



CrokoBi Teuii xapakTepusyroThes mBuakocTsiMu 10 10-20 cm/c. Kpim toro nHa
HUX 3HAYHUU BIUIMB 3A1iCHIOE BiTep. ToMy BOHHU TpPOSBIAIOTHCS Ha (HOHI
npeiidosux. HaltOuiblie BOHU BUpa)keH1 y TPAH3UTHUX (IPOTOYHKMX) BOJOKMMAX.

[lepemimyBaHHs B MPICHUX O3€pax 3HAYHOIO MIPOIO MOB’si3aHE 3 IMPOLIECAMHU
HarpiBaHHs Ta OXOJIOJKeHHS. BoHO oxommoe Bcro ix riaubuny. B TpomiuyHux Ta
MOJIAPHUX 03€pax TaKOoro SIBUILA HE CIocTepiraeThcs. TyT, a TakoX B MOMIPHUX
HIMpOTax  BIITKY, T[epeBaka€  BUMYIIEHe  (BITpOBE)  MepeMilIyBaHHS.
[lepemimryBaHHs B COJSIHUX O3€pax BUPAXKEHO MeHIIe. Y HaWOUIbII TNIHMOOKHUX
03€pax KOHBEKTHMBHE MEePEeMIllyBaHHS OXOILIIOE JIMIIE BEPXHI IIapU JI0 TOPU3OHTIB
150-300 M. Bono cnpusie Takoxk, 5K MU Oauuiid, CTBOPEHHIO TYCTUHHUX Teyld 1
TOPU30HTAIIBHOMY NIEPEMIIITYBAHHIO.

2.5.6. BoagHuii pexxum o3ep

OcHOBHI ()aKTOpHU BOJHOTO PEXKHUMY 0O3€p 3pYYHO aHaJIi3yBaTH 3a JOIOMOIOO
pIBHSIHHS BOJHOTO Oayiancy. BoHo mMoxke OyTH 3amucaHo B 00’€MHHUX OJMHHMIISIX
a00 B mapax. 3anuiieMo Nepinid BU PIBHIHHS:

— — —z=+
x+ynp+yrp+k Va=Vy—Z +Au, (262)

jle ¥— omagM Ha I3epKajo 03epa; »— IOBEPXHEBHUM IPHUTIK 3 BOm0300pa;

Vo mig3eMHuii puTiK; ¥ — KOHIEHcallis Ha A3epKaio o3epa; 7«
HOBEpXHEBHMI CTiK (BiaTik); ** — Qinprpanis (migsemumii cTikK); 2z —
BUIIAPOBYBaHHs; A4 — 3MmiHM 3amaciB Boau (00’eMy o3epa) 3a paxyHKOBHIA

nepion yacy 4/, [loBepxHeBui BIiATIK Ta (imbTpallis 3 03epa 3aJeKaTh Bijl PiBHS
BOJIA B HHOMY:
Yo = S(H); (2.63)
Yy =S (H). (2.64)
s Toro, mo6 meperTu 10 3amacy y Imapax HeoOXimHO 00’€MHI CKJIaJgoBi
OaylaHcy BiIHeCTH A0 Mol o3epa. Jleski CKIaAoBl 0/pa3y BU3HAYAIOTHCS Y
nrapax.

H
x+ﬂ+ﬁ+[<__' - —=———z=1AH,
F F

F F (2.65)
ne F — miola a3epkaia 3a ganuid nepiox (A7),
SKIo NpuiHATH, MO0 MIA3EMHUN MPUTIK Ta BIATIK NpUOIM3HO 30alaHCOBaHI 1
Malli, a TAKOK 3HeXTyBaTu X- 10 oTpuMaeMo:

Y

X+ —Z—M:iAH,
F

(2.66)

3a GaraTopiuHM Tepioj] KOJUBAHHA PiBHs (3MIHU 00’ €My) 03epa 30ajaHCOBaHi,

x+ 2w o7y Yalo) (HU).

F F (2.67)

Ipu usomy v masuparoTh piBHeM piBHOBarm, a ‘°— cepemust GaraTopiusa

oA aA3epkana ozepa. s 6e3cTiuHOro o3epa piBHSIHHS MpUiiMae BUTIIS:



(z=X)F, =, (2.68)

JIrobe o03epo sBisie co0OX caMOperynboBaHy cuctemy. Hanpukiang npu
30UIBIIEHH] PIBHIB 301IBIIYETHCA BIATIK, a TAKOXK IJIOIIA O3€pa Ta BUMIAPOBYBAHHS
3 Hei. [Ipu 3MeHIleHHI MOCTynaHHS BOJl CAMOPETYJAlis CIpPalbOBYE B 1HIIOMY
HaIpsIMKY.

[IpuxinHa Ta BUTpaTHAa YAaCTUHU BOJHOTO OajaHCy o3€pa BiIHECEH1 J0 Horo
00’eMy € HempsAMHM TIOKa3HUKOM TIPOLIECIB 3aMiHM BOJAM B HbOMY. Jlis
XapaKTePUCTUKH 1X IHTEHCUBHOCT1 BBOJATH KOE(IIIEHT 30BHIIIHBOIO BOAOOOMIHY:

K _ Zanpnx, _ Zaw‘rp,

B

v v (2.69)
Sa o . Ya,
ne wn— CcyMa CKJIQJIOBHUX MPUXIAHOI YacTHMHM OallaHCy; mr — CyMa
BUTPATHUX CKIAJOBHX. o= pO3paxoByloTh mms mepiomy dacy 4. Skumio BiH
K, (1 K, )1

BiJIHOCHO HeBeHHKHﬁ, TO , AKIIO X JOCTAaTHBO BCHHKHﬁ, TO

K, =1

. Ilepion

. . A .
qyacy IJisi sIKOTO HA3UBAIOTH TIEPIOIOM YMOBHOTO BOm00OMiny (“). Ili
MOKAa3HUKHU 3ajeXxaTh BiJ BeduunHu (00’eMy) o3epa y MOpPIBHSHHI 3 JI€EIO
30BHIIIHIX (haKTOpIB (HAPHUKJIAJ MUTOMUM BOJ0300pOoM — AF'), [HTEHCHUBHICTh
JICHUX MpoleciB OOMIHY pi3Ha B PI3HUX 4YacTUHaX o3epa. HallOuibll akTUBHO

3MIHIOIOTBHCSI TIPUIIOBEpPXHEB1 Mapu Ta npuOepexHi Boau. llepiog ymMoBHOro

. . . : . A
BOJI0OOMIHY y HafKpYIHIIINX 03ep JOCATAE COTEHb POKiB (03. Baiikam — b+ =

300-380 poxkis, %=~ 0,02-0,03; Kacmiit — A2 200 pokiB). Jlisa cepennix ozep

BIH CKJIQJ]a€ POKU Ta JIECATKU POKIB (B CEPEIHBOMY ISl BCIX 03€p CBITY M.~ 17
pokiB). Boja B 1piOHUX MPOTOYHUX 03epax Moxke 3amiHioBaTHcs 3a 10-15 roaus.

Crpyktrypa BOJHOrOo OaysiaHcy o3ep (CIIBBIZHOIIEHHS MDK OCHOBHHMU
CKJIQJIOBUMH) 3JICKUTh BiJl IPUPOJAHUX YMOB, B SKHX BOHU 3HAXOAAThCSA. Tomy
BOHA, K 1 BOAHUN PEKUM, MIJIKOPAETHCS 3aKOHY reorpadiunoi 30HambpHOCTI. O3epa
BBAXKAIOTh 1HAMKATOpAaMU KJIIMAaTy MICIIEBOCTI, MOro BIKOBHX 3MiH. barato ixHix
XapaKTePUCTUK 3aJICKUTh B 1bOro. B 00iacTsax MOCTaTHHOTO 1 HAJJIUIIKOBOTO
3BOJIOKEHHSI K MPaBWJIO MEpeBakarOTh Ta , X04Ya MOXKYTh ICHYBaTH BEPXOBI
03epa, IO JKUBIATHCS B OCHOBHOMY omaaamu. B o0xacTsx HeIoCTaTHHOTO
3BOJIO’KEHHSI 3MEHIIYETHCS KUTbKICTh CTIUHUX 03€p, Y BUTPATHIN YacTUHI OajlaHCy
nepeBaka€ BUNIAPOBYBAaHHS. Y MPUXIAHIN 4acTHHI B 3aJ1€KHOCTI Bil 0COOIMBOCTEN
KJIIMaTy 1 MATOMOTO BOA0300pYy CHIBBIIHOUIEHHS MPUTOKY Ta OMAaJiB MOXe OyTH
pi3uuM. IlpuTik 1 CTIK BOAM Yy BCIX 30HAX B OCHOBHOMY 3J1HCHIOETBHCS
MOBEPXHEBUM crioco0oM. O3epa 31 3HAUHUM MIJ3€MHHUM KUBJICHHSIM a00 CTOKOM
3YCTPIYAIOThCS PIAKO 1 IS I[HOTO MOBUHHI OyTH 0COOIMB1 YMOBH (IIPUYUHN).

['onoBHI pucH 3aleXHOCTI BOJHOTO OallaHCy Ta BOJHOTO PEKUMY O3€p Bil
OpUpoAHUX yMOB Oynu Bukopuctani b.b. borocioBcbkum st CTBOpPEHHS
BIIMOB1AHOT 1X Kiacu@ikarii.



I'pynu: CrokoBi Bunaposyroui

Tunu: CII CH CH BII BH B/

CII — crokoBo-nipuTouHi (03. Epi: 7= = 87%; »» = 99%);

CH — crokoBo-HeitpabHi (03. Onesbke: o = 86%); x = 28%; = 72%);

CJ] — crokoBo-101110B1 (ApiOHI BEpXOB1 03€pa 3BOJI0KEHUX TEPUTOPIi);

BII — Bunaposyroui-nputouni (03. Yaa: z = 100%; ¥ = 88%);

BH — BumnapoByrodi-neiitpaibii (03. Yanu: z = 100%; ' = 43%; x = 57%);

B/] — BunapoBytoui-nomuosi (03. Bikropis: z = 83%; x = 86%)).

[CHYIOTH TaKoK MOBHICTIO HeWTpanbHi o3epa. Hampukman o3. Bamaron: »» =
58%; x = 42%; Vo= 42%; z = 58%.

MiHuBICTh BOJHOTO OajaHCy NPHU3BOAUTH A0 3MIH PIBHIB BOJU B 03€pax.
IcHyIOTP TaKOXX KOpPOTKOYACHI, OCOOJMBI KOJMBAHHS pIBHIB TMOB’sI3aHI 3
Mepepo3noAUIOM 3aJaHOTO 00’€My B PI3HMX YacTUHAaX o03epa (3rOHHO-HArOHHI,
celiieBl, OaporpaJieHTHI).

KonuBanusi moB’si3aHi 31 3MiHaMu BOAHOro OanaHcy (00’eMy BOAM B 03€pi)
MOXHa MOAUTUTH Ha 1) BIKOB1 Ta 6aratopivHi; 2) CE30HHI.

Ce30HHI KOJNMBaHHS, AK 1 Y PIYOK, 3aJIekKaTh BiJl OCHOBHUX JUKEpEN KUBICHHS
(puc. 2.75). OcoOaMBOCTI KOJMBAHHS 3aJIe’KaTh TaK0X Bl MOPGOMETPUYHUX
XapaKTepUCTUK CaMoro o3epa Ta HOro BoA0300py. AMIUITYIM KOJIHMBaHb
MPOTOPIIIHI TUTOMOMY BOA0300pY.

BikoBi KoNMBaHHA PiBHIB — HAMOLNBII ICKpPaBa pyca BOJHOTO PEXKUMY 03€p. 1X
BUBUCHHS MOXE CIY)KUTH TaKOXX HENPSIMHUM JIOKAa30M iCHYBaHHS KIIMaTHYHHX
3MiH 3BOJIOKEHOCT1 Teputopiil. Tomy sikiio piuku, 3a O. BoelikoBuM, € MpoyKTOM
KJIIMaTy, TO 03€pa MOKHA Ha3BaTU MOro 1HAMKATOPOM. Takoro poay AOCTIIHKEHHS
NpoBeieHI I pi3HUX TeputTopid. IlpuumHM nyXe DOBrOTPUBAIUX KOJHBAHBb
MOXYTh OyTH TaKOXX TEKTOHIYHMMH Ta IHIIMMHU. B cydacHMX ymoBax Bce Ouibliie
BIUTMBae aHTpororeHHuid (paxrop. KopoTkodacHi (aHemoOapuyHi) KOJWBAHHS PIBHIB
KPYIHHUX 03€p CKIaJaloTh ACCATKH CAHTUMETPIB, ale IEKOIH MOXKYTh J0CSTaTH 1-
2 M. Ix TpuBanicTs cknamae Bif Aekinbkox roaus go 2-3 ni6. Cepen APYrOpAAHUX
KOJMBaHb JEKOJHM BHUAUIAETbCS OAMH OCHOBHMM mik. KonuBaHHS 1OB’s3aHi 3
XOJIOM IIBUJIKOCTI BITPY.

O3epa BILTMBAIOTH TAaKOX HA BOAHMIM (1 BECh TAPOJIOTTYHUI) PEKUM PIYOK, 110 3
HUX BUTIKAIOTh.

2.5.7. I'inpoxiMivHi Ta rigpodiosoriuni 0cod0JIMBOCTI 03ep

3a cepeHROIO MIHEpasi3alli€l0 BOJ 03epa MOJAUISIOTH Ha MpicHI (MiHepaizallis
10 1%o0), cononysarti (1-25%o) Ta conoHi (monax 25%o). HaliMmeniry minepasnizaiiito
MaroTh 03epa 30HU HAJIUITKOBOTO Ta JOCTATHHOTO 3BOJIOKCHHS.
3aranpHU BMICT COJICH B 03€pi BU3HAYAIOTHh HOTO COJIbOBHM OajlaHCOM:
+S +S -S -S -S -S =%
S, +S +8,-S, -8, ~S,~8, =%AS, (2.70)



e S MPUXiaA CcoJeil 3 TOBEPXHEBUM IPUTOKOM BOJI; R — npuxia 3

HiII?)CMHI/IMI/I BOJaMMH, S— HpI/IXiI[ 3 aTMOC(i)epHI/IMI/I oragaMH, S

BUTPATH

pa3oM 3 MOBEPXHEBUM CTOKOM; S pasoMm 3 dineTpamieio Bom; o

BITPOM; S-— OCa/PKEHHs Ha aHO, *AS — 3Minm 3amacy. Sk Ga4yMMo COIBOBHIA

OaJilaHC TICHO MOB’s3aHUM 3 BOAHUM. [[J1s MPICHUX 03ep OCHOBHE 3HAYEHHS MAIOTh

S S . . .
weTa T, I[JISI HOCUTb MIHCPAII30BAHUX O03CP HNOCYHIIINBUX obacTen 3poCTac

S . . .
poJib ™, a TAKOXK Suc B ME)KaX OCHOBHOI YaCTHHHU 1 OCOOJIMBO Y MUIKOBOIHHUX

3aTOKaXx.
[Ipu 3pocTanHHl MiHepali3alii o3ep MO Mipl MEepexoay Bl 3BOJIOKEHUX 0
MOCYNITUBUX oOnacTel (abo 1mo Mipi 3acCOJICHHS 03€p) BIAOYBaIOThCS MEBHI 3MIHU
ix compoBOro ckimamy — wmertamopdizamis BoA. 3a cxemoro M. Bamsmko
B1I0YBa€THCS NOCTYIIOBA 3aMiHA MEPEBAKAIOUUX B PO3UMHI 10HIB:
1) asionn — HCO; — SO, — CI-
2) kationn Ca™" — Mg"™ — Na* }

BHHOC

2.71)

[Ipu po3npicHeHH1 BOJ BiI0YBAa€THCS 3BOPOTHIM MpoIIec.
VY rigpoxiMiYHOMY pPEKHMMI 03€p 3HAYHY pOJib TPAIOTh TAKOXK PO3YMHEHI rasH.
Posmonin Oy ta CO)P mo BepTHKANl 3JICKHUTh Bl TEPMIYHOI Ta COJIBOBOI

cTpatu@ikaii, mepeMillyBaHHs, PO3BUTKY XHUTTS Ta 1HIIHUX (PaKToOpiB. Y CHUIBHO
MOPOrpiTUX BIITKY (HErNIMOOKMX) O3€paX, 3 PO3BUHYTUM JKUTTAM, OCHOBHA
KUIBKICTh KHCHIO 3HaXOAMUTHCS y MPUIIOBEPXHEBOMY IIapi (€MUTIMHIOHI), /1€ BIH
BUPOOJSETHCA (PITOMIAHKTOHOM 1 mocTynae 3 mnoBiTps. Hatomicts BMicT CO)

HapocTae 3 TMOuHO0. Ce30HHI KOJMBAHHS iX BMICTY 3Ha4yHI. B3UMKY KUIbKICTh
O> pidko moHmxkyetrhcs, a COp» — pocte. Y mIHMOOKUX o03€pax, 31 CIAOKUM

PO3BUTKOM JKUTTSA, MPO30POI0 Ta MPOXOJOJHOI0 BOJIOI, HACUYEHHSI OCHOBHUMU
razamu JOCTaTHE 1 pIBHOMIPHO po3nojiiieHe (puc. 2.76).

Oco0nuB1 TiAPOXIMIYHI MpolecH BiAOYBaIOThCS Yy COJSHUX (MIHEpAJIbHUX)
o3epax. SIKIIO0 BOHM BMINIYIOTh pory (OJHU3bKI 10 HACUYEHHS COJISIMH), TO TpPH
MEepPIOANYHOMY JIOCATHEHH1 HACUUYEHHs B1IOyBaeTbes cajka coyie. O3epa cTaroTh
caMocalouHUMH. 1X HOAiAI0TEL Ha KapOoHaTHi, cyab(aTHi Ta xnopuani. OcamxeHi
coJii OyBarOTh JOCUTH Pi3HOMAaHITHI. BOHM yTBOPIOIOTH NOHHI moknanu. Jleski 3
HUX pO3pOOJISIOTHCS JIFOJUHOIO K POJOBUIIIA.

bionoriyna knacudgikailis o3ep modyaoBaHa Ha BpaxXyBaHHI YMOB Xap4dyBaHHS
ripo06ioHTiB — TpodiuHocTi. O3epa MoAUIAIOTh, HA omiroTpodHi (rp. oligos —
Maio), €BTpodHi (rp. eu — nobpe) ta auctpodHi (rp. dys — HeEAOCTaTHBO). Y
BOJaX TEPIIOr0 THUIY O03€p Maja KUIBKICTh OIOTeHHUX €JIEMEHTIB, KUTTS
pO3BHHYTE cJIa00o, y JOHHUX BIIKJIaJaX TMEpPEeBaKAIOTh MIHEpPaJIbHI YaCTKH.
€BTpodH1 03epa BIAPI3HAIOTHCS BETUKUM BMICTOM O10T€HHUX €JIEMEHTIB, 3HAYHUM
pPO3BUTKOM (ITOIUIAHKTOHY Ta MakpodiriB. lle npu3BOAUTH 1O HEMOBHOIO
KOJOOOITY pEYOBMH Ta BIIKJIAJaHHA TMOTY>KHUX TOBII JOHHUX HaMyJiB,
30arayeHuX Ha opradiky. Jlo AMCTpOPHUX BITHOCATH IEPEBAXKHO oO3€pa 13
3260J104eHUMH BOJ0300paMu. IXHi BOaM BMIlllylOTh 3HAYHY KiIbKICTH T'yMiHOBHX
KHCIIOT, SIKI HE JalTh pO3BHBATUCS TiApoOioHTaMm. OcTaHHI mHpeacTaBlIeHI



nepeBaXHO MOXaMH. 3 4acoM AMCTPOGHI o3epa MepeBa)KHO 3aTOPPOBYIOTHCA 1
NEPETBOPIOIOTHCA Ha 60JI0TA.

[IpuponHiii Xig pPO3BUTKY OCHOBHOI YacTMHM 03€p BiIOYBa€ThCS BiA
onirorpopHux 10 €BTpoPHUX Ta UCTpodHMX, a Jami g0 OomiT. 3MiIHU
reorpagpiyHMX yMOB MOXYTh IepepBaTH 1 BUAO3MIHUTU ILed mnponec. Tomy
ICHYIOTh TepexinHi Tumu o3ep (Me30TpodHi Ta iHIIl). BiH Takoxk Moxe
IHTEHCU(IKYBATUCS JIIOJUHOIO. SIBUIlE aHTPOMOT€HHOI0 €BTPOQYBAHHS MIUPOKO
pPO3BUHYTE, OXOILUTIOE HAaBITh KPYIHI 03€pa 1 CTBOPIOE CEPHO3HI EKOJOTIYHI
npoGiemMu.

Po3BuTOK TiApO0IOHIB TICHO TMOB’SI3aHUN SK 3 3arajJbHUMH €KOJIOTTYHUMH
yMoBamHu ((pakTopamu) Tak 1 3 0COOIUBOCTSMU TIAPOIOTTYHOTO PEKUMY 03€p Ta iX
gacTtuH. HalOinbln sICKpaBO CE30HHI 3MIHU TIPOSIBISIOTHCA B 03€pax IMOMIPHUX
1mpoT. OCOOIMBOIO MOCIIOBHICTEO TPOLIECIB € 3aPOCTaHHS BITHOCHO HEBEJIMKUX 03ep. BoHM
PO3BUBAIOTHCS 3 OaraTopiuHi MEPIOH.

2.5.8. JlonHi BigkJaaam o3ep

B o3epax mocTynoBo HaKOMUYYIOTbCSI HAHOCH, PO3YMHEH! PEYOBUHU, PEIITKH
opraHi3MmiB. Bce 1ie npu3BoauTh A0 YTBOpPEHHS cneluiyHUX JOHHHUX BIIKIAIIB.
HakornuyeHHs1 OCTaHHIX y CBOIO 4Yepry IPHU3BOAUTH A0 3MIH (OPMHU KOTJIOBUH Ta
TIPOJIOTIYHOTO  PEXUMY o03ep. PO3pI3HAIOT, aBTOXTOHHI Ta  aJOXTOHHI
KOMITIOHEHTH JOHHHMX BIIKJIaAiB. ABTOXTOHHI BKJIIOYAIOTh MPOJAYKTU PYHUHYBaHHS
OeperiB, 0calu, PEIITKU T1APOOiIOHIB. AJIOXTOHHI MOCTYMNAIOTh 3 BOJAaMHU PIYOK, 3
BITPOM, BHACIIJOK JISUIBHOCTI JIFOJAMHM Ta HIIMMH NUIIXaMH. XapakTep MpoleciB
MOCTYIMAHHA HAHOCIB 1 (hOpMyBaHHS JAOHHHMX BIJKJIAJIB MOXHa aHali3yBaTH 3a
JIOTIOMOTOI0  PIBHSIHHSL CeAUMEHTalIdHOro Oanancy. MoXHA TakoXX OKpeMo
aHaJi3yBaTH OaJlaHC HAHOCIB B 03€pi.

YacTtku JOHHUX BiIKIaAiB (a 3a iX mHepeBakaHHAM) 1 caMi BIAKIAIUd 3a
MOXO/PKEHHSIM TOJUISAIOTh HA TEPUTE€HHI, XeMOTeHH1 Ta OloreHHi. TepureHHi —
MOCTYMNalTh 3 TepUTOPii cyxoaony (Bomo300py). s OUIBIIOCTI MPICHOBOIHHUX
03ep MEePEeBAKHUMH BUIAMU JOHHUX BIIKJIQAIB O10T€HHOrO TUMY €: 1) campormneni;
2) Topd’stHUCT1 200 TYMIHOB1 HAMYJIH.

Canporneni (THWIyBaTI HaMyJju) — CKJIAJalOThCsi B OCHOBHOMY 3 TOHKOTO
OETPUTY — 3alUIIKIB TUIAHKTOHY 3 JIOMINIKAMHM PpEUITOK BHUIIOI BOJHOI
POCIMHHOCTI Ta MIHEpaJbHUX YacTOK. BiiknamaroThCs y BIAKPUTUX YACTHHAX
BOJIOMM. B MIUTKOBOJHMX YacTHMHAX Ta 3aXHUIIEHUX BIJ BITPY IUISHKAX MOXE
BIJIKJIaJJaTUCS TpyOuii neTput — pewmtku MakpoditiB. Camporesni YTBOPIOIOThCS
nepeBakHo B €BTPO(GHUX 03epax Maoi Ta cepeiHbOi TIIMOMHH JTiCOBOi 30HHM. 1X
NOTYXXHICTh Moxe pgocsiratu  20-40 M. Canpomnenb BUKOPUCTOBYETHCS Y
CUILCHKOMY IOCIIOJIAPCTBI, MEAUIMHI, TPOMHUCIOBOCTI.

Topd’siHucTi (ryMiHOB1) HAMYJIM YTBOPIOIOTHCS TAKOX B O3€pax JIICOBOI 30HH,
ane nepeBakHO AUCTpodHUX. O3epa MOCTYNOBO 3apocTaioTh. CTPYKTypa JOHHUX
BIIKJIQIIB Tpy0a, nanata, Topd’ ssHuCTA.

VY mnpicHHX o03epax MOXYTh YTBOPIOBATHCS 1 JA€sKi MiHEpaldbHI BIAKIAAH.
Hanpuknag — 3anizucTi, BanHAkoBl. MOXXyTh yTBOPIOBAaTUCS 03€pHI1 3aJi3H1 PY/IH,
[0 MalpTh MPOMUCIOBE 3HAUYCHHS. Y HAKONMWYEHHI JIIOOMX JOHHUX BIIKJIAIiB



MPOCTEXKYETHCSI MEPIOUYHICTh CE30HHOTO Ta OaraTopidHOro xapakrepy. Bona
B1I0Opa)ka€ThCsi B YTBOPEHHI IIAPYyBAaTOCTI. 3a HEH MOXKHA BHU3HAYaTH BIK
BIIKJIQ/TiB, a ACKOJIHM 1 OCOOJIMBOCTI YMOB iX yTBOpeHHsS. YacTKu JOHHUX BIIKJIaiB
3a3HAIOTh CKJIAJIHUX (PI3UYHUX, XIMIYHUX Ta O10JIOTTYHUX MEPETBOPEHB.

Ha niTopani BiakinagatoTbcs OUThI rpy0i YaCTKU, NEPEBAKHO TEPUTECHHI. Y MOBH
JUIsL CTBOPEHHSI HAMYJIIB TYT HE CIpUSTIINBL. B Mexxax nmpodyHaani BiIKIa1al0ThCs
HaMOUIbII ApiOH1 YacTKU. BOHU BIAPI3HAIOTHCS 132 XIMIYHUM CKIIAJIOM, a TAaKOX 32
BMICTOM OpraHIYHUX PEIITOK (PEYOBHH).

Oco0nuBHUMH € JIOHHI BIAKIAAHW COJMIHUX (MiHepanbHUX) o3ep. [Ipo HUX MU Bxke
sragyBanu y 2.5.7. HaliOGuibIe mpoMHCIIOBE 3HAUEHHS MarOTh BIJKJIAJM TajiTa
(NaCl), Mipaliiita (Na»S0Oy4 : 10H>0), cou (NaCO3
- 10H20; Na HCO3), rincy (CaSOy4 - 2H0). OcobiuBy rpyny TOHHUX BIIKIAI1B

COJIIHUX O03€p CKJIaJaroTh JIKYBaJlbHI Ipsi3zi — mnenoign (rp. pelos — rpsss,
Hamyln). Y iX cCKJIaJal IepeBakaloTh MIHEpalbHI eJeMeHTH BoHU BMIIIYIOTh
Oakrtepiodaru Ta aHTUOIO0THUKH.

OcoOnuBOCTI YTBOpPEHHS JOHHHMX BIIKJIAAIB 03€p B KIHIEBOMY pe3yJbTaTi
3QJIKUTH BiJl 3arajbHUX reorpad@iuaux ymMoB. HalOuibin 3araibHOI0 0COOIMBICTIO
€ (hopMyBaHHS MPICHOBOJHUX HAMYJIB 31 3HAYHUM BMICTOM OpPraHIYHOI pEUOBHHU
B 30HI JOCTaTHHOI'O 3BOJIOKEHHS 1 MIHEpalTi30BaHUX BIAKIAIIB B 00JacTAX
HEJI0OCTaTHbOI'O 3BOJIOKEHHA. Halibuibla moTyXHICTh BIIKJIA/IIB B 03€pax JIICOBUX
30H. B 1i71oMy MO’KHa BHUJIUTUTH TPU XapaKTepHUX 30HU: 1) 30HA TPONIYHUX Ta
CyOTpOMIYHUX TMPICHUX 03€p; 2) 30Ha COJOHYBAaTUX Ta MIHEpPAIbHUX O3€P
NOCYUUIMBUX oOnacTed; 3) 30HAa NpPICHUX O3€p TYHAPU Ta JICIB MOMIPHOTO
KJIIMaTy.

''impoanorisa oco06adu4uBMHUX TMHINIB

BOJXAHMHUX ©00’exkrTIiHB

[loHATTS TpPO OCHOBHI THUNM BOJHMX OO’€KTIB 3 OJHOro OOKy Mae
00’€KTUBHY OCHOBY (PO3MOBCIO/DKEHICTh, YacTKa Bl 00’emy riapocdepu), a 3
Apyroro — Cy0’€KTUBHY (Ba)JIMBICTh JJsi JIIOJEH, 1CTOPIIO JTOCIHIJIKEHb).
Cy0’€eKTHBI3M, 30KpeMa, MOJisira€ B TOMY, II0O MU HE KOPHUCTYEMOCH SIKOIOCh
YITKOIO 1 OJHO3HAYHOIO KJIacH(IKaIlier0 BOAHUX 00’ €KTiB 3emii (ska (paKTUYHO 11e
BIJICYTHS). SIKIIO K BUAUIATH TUIBKU XapaKTepHI THUIH, TO 3aBXKIU 3aJIHMILIAIOTHCS
MepexiHi, a TaKoXK aTUITIYHI 00’ €KTH 1, HAPEIITI, 1032 PO3TJISIIOM 3JIMIIAETHCS
NUTaHHS i€papxii (pi3HUX paHTiB, piBHIB OyAOBH, 1 HaBITh MPOCTO PO3MIPIB).
TakuM 4rHOM 0COOJMBICTH 00’ €KTIB, IO OyAYyTh PO3MNISIHYTI Y JAaHOMY PO3Iii,
JIeN0 BIJHOCHA, a TaKOXX MOXKe OyTH TMOB’si3aHa 3 PI3HUMU OOCTaBHMHAMH,
noka3HUKaMu. J[ns oquux ne OyAe 3HAUYHMM BIUIMB POCIMHHOCTI, AJIS 1HIIMX —
3MIIAHUM TI1APOJIOTIYHUNA PEXUM, M TPETIX — IITy4YHE MOXOHKEHHS Ta
0COOJIMBI XapaKTepUCTUKHU 1 T.J. OCKUIbKH BCSI PI3HOMAHITHICTH 00’ €KTIB JyXe
BEJIMKA, MOCTUIBKU CTYMIHb PO3BUTKY iX TIAPOJIOTTYHMX JOCHIIKEHb pi3HUU. B
JaHOMY pO31UTl OynyTh HaBEACHI JIUIIE OKpPeMl MPUKIAIU, 1 (PAaKTUYHO BCl MO
noBepxHi cyxonony. Lle mop’g3aHo sk 3 OUIBIIOIO PI3HOMAHITHICIO YMOB, TaK 1 3
BIZIHOCHO OWUIBIIOI 3HAYUMICTIO IS Jtojel. HailOounbin po3BUHYTUMH €
rizposiorist OOJIT, BOAOCXOBHUII, THPJ PIUOK, MeniopaTtuBHa Tiapoisoris. Cruig



TaKOX BIIMITUTH, 110 B MeXaX CyXOAOJy MPAKTHUYHO BCl BOJHI 00 €KTH (OKpIM
KPYIHUX BOJOWM) MOKHA paxyBaTH 3€MHOBOJHHMMH, TOOTO TaKUMHU Jie 1 piaka
BOJa 1 TBepJa pEUOBMHA MAalOTh BaXJIMBE 3HA4YCHHS s (HopMyBaHHS
3aKOHOMIPHOCTEH iX PO3BUTKY.

2.6.1. CHiroBuii noKpusB

[Ipu BiIHOCHO CTIMKUX BIJ €MHHUX TeMIIEpaTypax IMOBITPsS CHIr, 110 BUMAB Ha
3eMHY TOBEpPXHIO, 3aJMILIAETHCS JIEKATH HA HIM y BUIVISAI CHIFCOBOTO IMOKPHUBY.
3arajibHa TUIOIIA MOCTIMHUX Ta CE30HHUX CHIrB (TUMYacOBUX) Ha 3eMJll JlocArae

113 mH. KM2, T00TO TOHaA 22% Bij TUIONII MOBEPXHI TUIaHeTH. B okpemi AH1 CHIT
HaBITh HE y TOpax MOe BUMAJATH B AyXe HU3bKUX MHpoTax (10 20-25° miBHIYHOI
mpotn). Tobto une paitonn IliBHiuHOT Adpuku, Cipii, 3HaA4HOi YaCTUHU
Onopunu, Kamipopnii Ta iHmi. CHITOBUM NOKpPHUB 1 caM BIUIMBAa€ Ha KiIiMmart, a
TaKOX Ha IHII1 IPUPOJIHI YMOBH Ta Mpoliecu. B Aeskux pailoHax CBITY MOTY>KHICTb
CepeIHbO0AraTopiuHoOro CHIrOBOro MOKpuBY jocarae 3-5 M. Ha Vkpaini
HaWOUTbIIl 11 3Ha4YeHHs crnoctepiratotbest y Kapmarax (mo 100-150 cm), a
HalimeHni 6utst YopHoro Ta A3oBchbkoro MopiB (Menme 10 cMm) Ta Ha MiBAHI
Kpumy (Hectiiikuit).

31 CHIrOBUM TOKPHUBOM IIOB’s13aHI CHDKHUKH, JaBUHHU, NPOLECU YTBOPEHHS
T601y, (POpMyBaHHS CHIFOBOTO JKMBIICHHS PIYOK, MIJ3€MHUX BOJ, O3€p Ta IHIII.
Bin cam moxe OyTHM JOCUTH CKJIQJHUM YTBOPEHHSM 1 MPOXOAMTH MEBHI CTaAli
PO3BUTKY.

CHI)KHUKOM Ha3WMBaIOTh HEPYXOMIi CKYMYEHHS CHITY, (ipHY Ta JbOJY B MICIISIX
3aXUIICHUX BIJ COHI Ta BITpY. BOHM MOXyTh OyTH CE30HHI (3aTpUMYIOThCS Ha
MepIly 4acTUHY JIiTa) Ta MOCTiMHI («mepeniTkuy). BoHU rpaioTh NMEBHY pOJb Y
KUBJICHHI 140K, (POPMYBaHHI MIKPOKJIIMATy Ta 1HIIUX MPOLECAX.

CHiXHI JJaBUHU (CHDKHI OOBaJIM) — II€ MacH CHITY, II0 CTPIMKO CXOJSATh IO
KPYTHUM CXWJIaM 1 3aXOIUTIOIOTh 3 COOO0I0 HOBI MacH CHITY. JIo OCHOBHUX Tpyn
(bakTopiB, 110 BIUIMBAIOTh HA BUHUKHEHHS JIABUH BIAHOCSTH:

1) MmeTeoponorivxi;

2) BHYTpillHI (ITPOLIECH B CEPEMHI CHITOBOTO MOKPHUBY);

3) miacTUIIar0vyo1 MOBEPXHI.

Jlo MeTeoposoriyHux (akTopiB B Iepuly 4Yepry BITHOCUTHCA IHTEHCHBHE
BUIQ/IaHHS 3HAYHOI KUTBKOCTI CHIry. Ha Horo mepepo3mnoin BIuBae Bitep. Ale
3a TpUBAJI MEPIOAM BITEP MOXKE TaK0XX yTBOPIOBAaTH HAcT. Benuky posib MOXYTh
rpatv BiIJIMTU. BoHU CHIpusitoTh CXOPKEHHIO TaK 3BAHUX MOKPUX JIABUH, OCKUTbKHU
Ha MEXI1 CHITY Ta CXUJTy YTBOPIOETHCS BOJsTHA TUTIBKA (3Ma3Ka).

Jlo BHYTpilIHIX (paKkTOpiB CI11 BIAHECTH YTBOPEHHS INIaJIKUX JHOJIOBUX KIPOK Ta
MPOLIAPKIB MTMOMHHOIO 1HEI0. Y MepuIoOMY BUIAJKY MPU HACTYIHOMY BUINAJaHHI
CHITY BIH JayXe cia00o 3aTpUMyeThCcsl Ha cxujax. [ TMOMHHMI 1HEW BUHHUKAE
BHACIIZOK OUIbII BHCOKHMX TEMIIepaTyp y HIDKHIX iapax cHiry. Bonsna mapa
MIAHIMAIOYUCh OXOJIOKYETHCS 1 YTBOPIOE MaiyKe He MOB’si3aHI MK COOOI0 HOBI
KpucTanu Jbofy. Lleil mpomapok 3MeHIye CTIHKICTh BUIIE PO3TAIIOBAHUX YACTHH
CHITOBOI'O MOKPUBY 1 30UIbIIY€E IMOBIPHICTb CXOJy JIABUHH.



CraH Ta XapakTEepUCTUKU MIJICTUIAIOYOT MOBEPXHI MOXYTh CIpUSTH, a00 HE
CHOPUSITH CXOJy JaBWH. ['Jagki MOBEpXHI, MOJerja 3a CXWJIOM JOBra Tpasa,
po3cUIM IpiOHOTO KaMiHHS — CIPUSIOTH JIaBuHaM. KpyrnHe kaMiHHS, YarapHUKA
— Hi.

Taxkum 4yrHOM JJIsl YTBOPEHHSI JJABUHU HEOOXITHO TIOETHAHHS TIEBHUX (DAKTOPiB
AK1 OCJIa0JSI0Th 3YIIUIEHHS CHITOBOTO MOKpUBY 31 cxmiioM. CTaH MOKpHUBY CTae
HecTikuM. Toxal AOCTaTHHO HAWMEHIIOro, HE3HAYHOIO BIUIMBY ISl TOTO, 11100
JaBUHA 31i1a.

3aI'. TymMHCHKUM JaBUHM TOAUISIIOTh HA TPU OCHOBHI TUIH: 1) OCOBH (CHITOBI
ocunu), 2) n0TkoBi, 3) ctpubarodi. OcoBaMu HA3MBAIOTh KOB3aIO-YHMM IIHUPOKUM
dbpoHTOM CHIr T03a (ikcoBaHMMHU pyciamHu. JIOTKOBI JaBUHM HaBINAKM —
pyXxarTbcsl 3a CTPOro (IKCOBAaHMMHU pyciaaMu. b MITHDKXKS CXWIY BOHU
YTBOPIOIOTh KOHYC BUHOCY. CTpubaroyi JIJaBUHU pyXaloThCs MO spax (3amnajguHax) 3
JTUISTHKaMU BIBICHUX CXWJIiB. TyT BOHW BUIBHO MaJalOTh Ha JHO NOJWHU. BoHU
pyXarThcs HaOUIbI mBUAKO. [{e HalOuIbIT HeOe3neYyHU BUT JTABHH.

3a pgocnimkeHHsIMU B YKpaiHchkux Kapnatax BUSIBIEHO, IO JIABUHO-
HEOE3NMEeYHUMHU € CXWJIM 3 KpyTu3Hoio monan 20°. Cxwnu 3 kpyTtuszHow 15-20°

HA3MBAIOTh MOTEHIIHO JTaBUHOHEOE3MeuHNMH. 1X miom ckianaoTts 12 000 km2
(mpu6M3HO MOJOBUHY BCi€l Mol Tip). BaxknuBum ¢akTopoM TOBXKUHHU MPOOIry
JIABUH Ta MOTYKHOCTI iX ynapy € riauOuHa po3ujeHyBaHHS penbedy. Bona moxe
nocsiratn 800-1000 M 1 crpusie GOpMyBaHHIO MOTY)KHUX JIaBUH 3 JTOBXKUHOIO
npobiry mnonanx 3 000 M. OcoOnUBICTIO JaBUHOYTBOPEHHS B YKpaiHCBKUX
Kapnarax € y1icoBi JJaBUHH. SIK MpaBuUIIo, 1€ BIIHOCHO HEBEIMKI MOKp1 JJaBUHHU. |
B3arajii repeBakHa KUIbKICTh JJABUH CXOAUTH y JIIOTOMY Ta Oepe3Hi. buibuicts 3
HMX IIOB’sA3aHO a00 3 aJBEKII€I0 Telia, a0o 31 3HAYHMMHU CHIrOIajaMH Ta
XypTOBUHAMU. Y BHUCOKOTIp’SIX JABUHM CXOJSTh YACTILIE 1 HA TIPOTSA31 BCIET 3UMHU.

2.6.2. I'igpoJioriuHi ABMINA Ta NPOUECH B 30Hi 0AaraTopiuHoOi Mep3JI0TH
Ta X0JOJAHOIO0 KJIimMaTy

bararopiunoio («BIYHOI0») MEP3JI0TOK HAa3WBAIOTh OaraTopiyHOMEP3Ji MOPOIH
(Mep3ui mopou), 1O BMINIYIOTh JIiJI, MAalOTh BiI’€MHY YM HYJIBOBY TEMIIEpaTypy,
sKa 30epiraeTbcsi Ha MPOTsI31 0araThb0X poKiB, a00 HABITh TUCAYOINITh. [CHY€E TaKOX
ce3oHHa Mep3iota. Ocepelkd TIPChbKUX TOpIA 3 JOAATHUMH TEeMIepaTypamu 1
PIIKOIO BOJOI0 HA3MBalOTh TajlMKamMHu. byBae TakoX MOIIapoBE 4YepryBaHHS
MEpP3JI0TH Ta TAJNKKIB — IlIapyBaTa MEP3JI0TA. 3arajibHa IJIOMa PO3MOBCIOIKEHHS

GaraTopiuHoi Mep3IoTH mepeBuinye 35 MuH. kM2 (Gims 24% roromi cyxomomy).
[ToTyxHICTh 11 B CyBOpHUX KIIMAaTUYHUX ymMoBax Moxe nepeBuuryBata 1000 m. B
MeXax 30HU MEp3JI0TH PO3PI3HAI0TH 001acTl (M1A30HU) CYLUIBHOTO, HECYI[IJILHOTO
Ta OCTPIBHOI'O PO3MOBCIOKEHHS. Y BEPTUKAIBHOMY pO3pi3l BUAUIAIOTH: 1)
JiSUTbHUN 1m1ap (Takui M0 BIJTAlO€ BIITKY, MOTYXHICTh BT 5 ¢M 110 5 M), 2) map
O0aratopiyHOMEpP3NIMX MOPiA 3 TaluKaMH Ta TpilMHaMu; 3) mmap mnopix 3
temneparypamu Buiie 0°C.

MepanoTa BIUIMBa€e sK Ha MiJ3€MHI Tak 1 Ha moBepxHeBi Boau. lle, pasom 3
KJIIMaToM, HaJa€ 3HayHy cHenudiKy TiIpOoJOTIYHUM SBHUIIAM Ta THPOLECAM.



[linzemMHi BOaWM AaHOI 30HU MOJUIAIOT, HA HAIMEP3JIOTHI, MDKMEP3JIOTHI Ta
M1MEP3JIOTHI. Ix BuBuae T1ApOreoJIoT .

[TigMep3710THI BOAM 3HAXOASATHCS MOBHICTIO Y piakii (a3l 1 € HanmipHUMU. BoHu
HIMPOKO PO3MOBCIOXKEH] Y TIPChbKUX palioHaxX, MacuBaxX KpUCTAJIIYHUX IMOPiA Ta
apre3iaHChkuX OaceiiHax. JloclipkeHHST peXuMy LUX BOJ 3aTPyAHEHO, IO
MOB’SI3aHO 3 OCOOJMBHUBOCTSAMH >KMBJICHHS Ta pPO3BaHTaXEHHS T BIUIMBOM
MEpP3JIOTH.

MiKMeEp3JIOTHI BOJY BKIIOYAIOTh PIAKY Ta TBepAy (a3zy. IlepeBakae ocTaHHS.
Ie mig3eMH1 («BUKOIHI») Jb0AH. BOHU 3amsraloTh B MEp3JUX MOPOJAX y BUTIISAII
IJIACTIB, JIH3, KW, KIMHIB (MOTY>KHICTIO Bil METpPIB 0 JECATKIB METpiB). Piaki
MDKMEP3JIOTHI BOJUM MOXYTh OYTHM IUIACTOBHUMH, KapCTOBHUMH Ta TPIIIMHHO-
KWIbHUMH. TakoX BOHU TOB’si3aHl 3 TaJlUKaMHu Yy JaBHIX pyciaX, alloBialbHUX
BiIKIagaXx. B 30HAaX TEKTOHIYHMX MOpPYLIEHb (OPMYIOThCS TaKOX HACKPI3HI
MDKMEP3JI0THI TaTMKU. ICHYBaHHS PIAKUX BOJ MOB’A3aHE 5K 3 X MOCTIHHUM PYyXOM
(1 mepeHeceHHsIM Terula), TaK 13 MIBUIIEHOI0 MiHepaTi3alli€lo.

Haamep3n0THI BOAU MOAUISIOTh Ha BOAW AISUIBHOIO IIAPYy Ta HAAMEP3IOTHUX
tanukiB. [lepmi B3uMKy mnepemep3aroTh Bin moBepxHi. Lleit mnpomec wmoxke
JOCSITHYTH TIOBEPXHI MEp3JI0TH, a00 Hi. [Ipu 11poMy mpomapox pigkoi BOAU CTae
HarnipHUM. OCHOBHE JKEPENIO KUBJEHHS HAJAMEP3JIOTHUX BOJ — 1€ aTMoc(hepHi
OTaJIH.

Ce3onHul Ta OaratopiyHUN pPEXUM Ta JWHAMIKA BOJ B 30H1 OaraTopidHOi
MEp3JI0TU CYIPOBOJUKYIOTHCS TEPIOAUYHUM 3aMEp3aHHSM, SK€ HPHUBOIUTH [0
BUHUKHEHHS! OCOOJIMBUX MPUPOIHUX (T1APOJIOTIUHUX) SIBUILI.

[laropbu mydyeHHS BHHHMKAIOTh BHACIIJIOK TPOLECIB MIirpaimii BOJU Ta
nepeMep3aHHsl BOJIOTMX a00 HACMYEHUX BOJOI PUXIMX BIAKIAAIB (TOpd, MICOK,
rivHa). Puxii nopoau BOMpalOTh 3HAUHY KUIBKICTh BOAM, a BOHA MPU 3aMep3aHH1
30UIBIIY€EThCA B 00’ emi. BOMpaHHIO BOM CIIpUsi€ Te, 110 CYCIHI BOAU HAMIpPHI.

TepMokapcT — 1€ HAacIiJOK HEPIBHOMIPHOTO MPOCIAaHHs, ado MpoBally IPYHTY
Ta MOpPiA NpH TaHEHHI MiI3eMHOro Jboay. BoHo moB’si3ane abo 3 THUMYacOBUM
(cezonHnM), abo 3 OaratopiuHUM MIABUIIECHHSM TemrepaTyp noBiTps. OcHOBHa
(dbopma nposiBy TepMOKapcTa — YTBOPEHHS 3anajguH. BoHU sIK npaBUiio 3amoBHEH1
o3epaMu. IX momepeuHi po3MipH BiJ MeTpiB 10 6araThoX KiTOMETpiB, TITHOUHH —
B1JI IECSITKIB CAHTUMETPIB J10 JECATKIB METPIB.

Haii611b111 po3moBCIoIKEHUMH (pOpMaMH, 1OB’ I3aHUMU 3 TIEPEMEP3AHHIM BOJ €
Hajeal. ICHyIoTh 1Tl PO3JUIM TIAPOreosIorii Ta T1IPOJIOTii CyX0A0ay MPUCBIYECHI
iX gociaipkeHHAM. Hamenl MoskHa TOAUIATH Ha Ha3eMHI Ta  IJI3EMHI,
M1AMEP3IOTHUX, PIYKOBUX Ta 3MIIIAHUX BOJ.

[linzemMHi HaneAl SABJISIIOTH COOOK JIIH3M BIAHOCHO YHCTOTO JBOAY B sApax
naropOiB mydeHHs. BoHW TOAUIAIOTHCS Ha OJHOPIUHI (CE30HHI) — B MeEXKax
JISUTBHOTO 11apy, Ta 6araTopiuyHi — TigpoJiakkomiTy. [lepiii MatoTh BUCOTH A0 2 M
1 nmiamerp 60-80 m Ta Ouibime. Kpyrtusna ix cxuniB pocsarae 40°. Kpynni
OaratopiuHi naropOu MydYeHHs 3 MIA3€MHOI0 HANEIAI0 Yy SApl MalOTh MICIEBY
AKYTCbKY Ha3By — OyJIryHHsXxu. OCHOBHUM JIPKE€PEJIOM T1APOJAKKOJITIB € MIXK- Ta
MNiAMEP3IOTHI HamipHi BoAu. BoHM moOCTynoBo pyHHYIOTbCA (IMOYMHAIOYU 3



MIBJICHHOT CTOPOHM). B KiHIIEBOMY pe3yibTaTi Ha iX MICI[l YTBOPIOIOTHCA 03€pa
MPOTalOBaHHS.

HazemHni (moBepxHeBi) Hajie[ll 3yCTPIYAIOThCS B Apax, PIUKOBUX JOJMHAX, Ha
MPUBOJOAUIBHUX CXWJIaX, BopoAuiax. Po3mipu iX MOXyTh Aocsratv AEKUIbKOX
KUTOMETpPIB KBaJpaTHUX, a MOTYKHICTh JECATKIB MeTpiB. B yMoBax mpupoaHoro
pPO3BaHTaXXEHHS MIA3EMHUX BOJA Hajedl (OpMyIOTbCS TMOCTIHHO JIIOYUMHU
JOKEpeJiaMu, 110 MPUB’S3aH1 10 PeTiOHATBHUX 30H PO3JIOMIB, 00 10 BOJOALTBHUX
THCOJIALIIMHUX TAJIMKIB. Y MIBJEHHIA YaCTHHI 30HU 0AratopiyHOi MEpP3JIOTH HaJedl
YTBOPIOIOTHCS Y MITHIKKAX MIBHIYHUX CXUJIIB Ta CKEIIACTUX YCTYIIIB TIp.

B yMmoBax mpomep3aHHS BOJOHOCHUX CHUCTEM 3BepXy Hajell (opMyroThCs 3a
PaxyHOK MPOPUBY Ha MOBEPXHIO HAIMIPHUX BOJI. BOHM BITHOCHO HEBENMKIL

YTBOpeHHsI Ta pO3BUTOK Hajlelel MOBEPXHEBUX BOJ BiAOYyBaeTbCca NIpH
3aKymopKax pycesJ pIdoK IIYyrol Ta JIbOJAOM, TMepeMEp3aHHi, MPOCiTaHHI
JHOJIOBOTO TMOKPUBY, YTBOPEHHI TOPOCIB, 3MiHaX BUTpaT BOAM B3UMKY Ta IH.
Ocob6nuBuMHU € Haslenl OUld KpaiB JIbOJOBHKIB. BoHM ofHI 3 HaWOuIbIIUX. Takox
MOXXYTb 3aMEpP3HYTHU Tajl CHITOB1 BOJH.

Haneni mocuthk dacto OyBaloTh CIHUIBHOTO (3MIIIAHOTO) TMOXO/KEHHS — BiJ
MiA3€MHUX Ta TMOBEpXHEBUX BOJ. Po3Mipu Ta Qopmu Haiened 3MIHIOIOTHCA.
[ToBepxHs iXx ropOucCTa 1 Ma€ TPIIIMHY, 32 IKUMU Ha MIOBEPXHIO BIIIMBAETHCS PiKa
Boja. Cxema pIUKOBOI Hajleal mpenctaBieHa Ha puc. 2.77. Po3noBcromkeHHs
Hajenel 3aJeXHuTh BIJ XapakTepy OaraTopiyHOI MEpP3J0TH B ULIJIOMY Ta BIJ
penbedy MICIIEBOCTI.

OcoOnuBUM SIBUILIEM € TIOBHE IMEepeMep3aHHs IUISHOK (BepXiB’iB) pivoK, SKi
MOXXYTh BKJIIOUYAaTH HABITh 3HA4HI Bojocmaau. B3uMmKy 11 BoJocnaau iCHYIOTb Y
3amep3nid popmi. PyliHyBaHHS NhOAY Ha MPOMEP3NUX IUISHKAX BiIOYBaeThCs
cBoepigHo. Tami Boau TeuyTh MOBepX JboAy. JIi MOCTynmoBO pyHHYeTbCs 1
BCIJTUBAE OKPEMHUMU KpHKMHAMH, a00 MOJsMHU, y TIEpIly 4Yepry Ha mepeKarax, Je
BIH Ma€ MEHIIY NOTYXHICTh. Ha BiTHOCHO KPYIMHHUX pIYKax MOXE CHOCTEpIraThCs
JBOILIapoBa Teyis BOA (HAX Ta MiJ JbOJOM), a IPU TUMYACOBUX MOXOJIOAAHHSIX
HaBITh TpboxiapoBa. lle onHa 3 HaMOLIBII SCKPaBUX OCOOJMBOCTEH PEKUMY
TaKHX PIYOK.

2.6.3. Ceai

Censsimu (Big apabCchbkoro — OypXJIMBUN TOTIK) Ha3MBalOTh KOPOTKOYACHI
OypXJuBI TNaBOJAKM HAa TUMYACOBUX, a00 MOCTIMHMX BOJOTOKaX 3 BEIUKUMHU
MOXHWJIAMH JHA, 110 CKJIAJAI0THCS 3 CYMIIlIl BOJAY 1 HAJI3BUYAMHO BEIUKOI KUTBKOCTI
PUXJIOYIaMKOBOT MOpoau. PO3pI3HIATH TpU OCHOBHUX THIU cefei: 1) rpszeBi; 2)
rpsizekaM’siHi; 3) HaHOCOBOAHI (BomokaM’siHi). [{ns mepmmx IBOX BHUIIB 00’eM
TBEPAOi PEUOBMHU CKJIAJA€ OLIbIIEe MOJOBUHM 3arajibHOro 06’emy cymimi. Kpim
TOT0, y T'pSA3€BUX MOTOKaX MEpeBa-KalOTh YAaCTKUW HAHOCIB 3 JiaMETPOM 3HAYHO
MeHme HiXK 1 MM. HaHOCOBOAHI MOTOKM BMILIYIOTh YAaCTKH PIZHOTO AlaMeTpy,
00’eM TBepaoi (a3u ckiIajae MEHIIE MOJIOBUHU Bij 3arajibHoro (aje Ouibiie 20-
25%). HanocoBoAH1 MOTOKM B OCHOBHOMY BUHUKAIOTh MPU MPOXOHKEHH1 MABOJKY
Mo piylll 1 3HAYHOMY PO3MUBI ii JHA (3pYyIIEHHI Macu JIOHHUX BIAKIAAIB). 3a

PI3HUMU JIaHUMU CEpe/THs TYCTHHA CeNeBUX Mac ckiasae B 1100 kM3 10 2 000 ko/MS Ta



nemo Outbine. KoHueHTpalliss BJacHE TBEPAOro Marepiaiay B MOTOI MPU LbOMY

nocsrae  mpuGiusHo 1 600 kr/m3. Buie 1miei Mexi CIIOCTEpiraloThes OIUTHBHHE
(abo, 3a IHIIOI TEPMIHOJIOTIEIO, 3B’si3aH1 cenli). BOHM BHHUKAIOTH BHACHIIOK
MOPYIICHHS] PIBHOBArd 1 MEpPEeXoAy B CTaH TEKY4OCTI MOpPEH, KOHIJIOMEpPAaTHUX
3CYBHUX TOBII Ta IHIIUX PUXJIOYyJaMKOBHX MAacHUBiB. IX pyX naMiHapHuii (Ha
BIIMIHY Bil TypOyJICHTHOTO Y OCHOBHHMX THIIB celieii), a00 CTPYKTYpHUN — KOJIU
AIpO0 TOTOKY Maiike He aAepopMyeThes, a nedopmalii MarOTh Micle JHIIE Y
BITHOCHO TOHKOMY TpaJl€HTHOMY IMpoliapky. BoOHH pO3MOBCIOIKYIOTHCA 110
BITHOCHO HEBEJIMKUX MOXMUIIAX.

BuHUKHEHHIO Celleil CIIPUSIOTh:

1) nocTaTHBO KPYTi CXUIIU Ta 3HAYHI MOXUJIU OTOKIB;

2) mnoeAHaHHS YMOB HAKONMUYEHHS 3HAYHUX Mac pHUXIUX BIAKIAAIB 3
MO>KJIMBOCTSIMH BUHUKHEHHS IHTEHCUBHUX 3JIMB, 200 CHITOTaHEHHS;

3) npopuB 3aBajdbHUX, MOPEHHUX (MIPUIIHOIOBUKOBHX), HAJIJILOJIOBUKOBUX O3€D,
BHYTPUIbOJOBUKOBUX MOPOKHUH, a TAKOK BUBEPIKEHHS BYJIKAHIB 3 JTbOJIOBUKOBO-
CHITOBUM MOKpUBOM. BynkaHOreHHI1 ceseBl MOTOKM («Iaxapyu») MOB’s3aHl1 3 pI3KUM
TAHEHHSIM JIbOJOBUKIB Ta CHITIB Ha BHUCOKHUX BYJKAaHIUHUX KOHYCax IiJ 4ac iX
BUBEpKEHHA. ICHYIOTh TaKOX «XOJIOJHI Jlaxapuy», 110 MOB’s3aHi HE 3 TaJUMHU a
3JIMBOBUMH JIOIIIOBUMH BOJIAMHU.

HIBunkicTs pyxy cenedl komuBaeTbes Big 2 m/c ao 10 M/c Ta Ouiblie.

MakcumalibH1 BUTPATH MOXYTh JIOCSATaTH ACKUTBKOX TUCSY M3/c. O6’eMHu BUHOCY
J0CSTal0Th MUTBHOHIB METPIB KyOIUHUX, a Maca okpemux Opuia 10 T ta Ouibiue. B
TAaKMX YMOBAaX OYEBUJIHOIO CTae Hebesneka, Ky HeCyTh 3 co0010 cemi. Ix pyiinisHa
CWJIa TOB’s3aHAa TAaKOX 3 THUM, IO MPU 3ITKHEHHI 3 MEPelIKOJ0I0 BOHU HE
0OTIKalOTh i, a, MO MOXJIMBOCTI, MPOOUBAIOTH HACKPI3b, IO MOSCHIOETHCS iX
TApOAMHAMIYHUMU ~ OocoONMBOCTsAMH.  HeOesmeka  Takoxk  TMOB’s3aHa 13
MO>KJIMBOCTSIMU 3aHECEHHS Ta 3aMYJICHHS 3HAYHUX TLIOIII.

CeneBa maca rps3eBOT0O MOTOKY PYXa€TbCs y BUTIIAJL Baly, JOCUTh KPYTOTrO Y
71000Bil 4YacTUH1 («rojioBa» MOTOKY). s rpsA3e-kaM’sHUX Ta BOAO-KaM’ sTHUX
CEJIeBUX MOTOKIB XapaKTepHUN NEpEepUBUYACTUI PYX KaM sSIHOI MacH, MOB’sA3aHUH 3
MEepIOANYHUM 3MEHIICHHSIM Ta 30UThIICHHAM IIBUAKOcTeW Teuii. lle sBuie
oOyMOBJIGHE TMpoIleCaMM MACOBUX 3yNUHOK (OCa/pKeHHs) KaMiHHA, iX
HarpoMajpKeHHSIM 1 HACTYNHUM MPOPUBOM HArpomakeHb. l[poMy crnpusioTh
3BY)KEHHSI Ta MOBOPOTH pycei. TakuM YHMHOM Celb MOXE pyXaTHCs JAEKUIbKOMa
XBWIsIMU. Bucora BamiB Moxke nocsiratu 2-4 M. InTepBan pyxy — JeKUIbKa
XBWIMH. 3arajibHa TPUBAJIICTh CEJIel B OCHOBHOMY CKJIAJ[a€ NEKUIbKa rOJMH, X04a
MOXe JeKoNM nepeBullyBaTu A00y. [IpopuBH BIIMBAaIOTh TAaKOXX Ha BHUTpATU
cenen.

[IBuaKicTh pyXy Ta KOHIIGHTpAllii HAHOCIB Yy CceJll 3ajexaTh BiJ 00’ eMiB
MOCTYMNA4Y0i BOAM (BEIMYMHM MOTOKY) Ta MOXWIy WHoro soxa. Hampukian
KOHIIEHTpallisi HaHociB, 32 M.MocTtkoBum, 30utbIIyeThest Bin 7% m0 90% mpu
30UIBIIICHH] TO3J0BXKHIX MOXMIIB pycia Big 5%o 10 300%o.



[lepen6aunTu MOYATOK CEII0 JOCUTh Ba)KKO, OCKUIbKH BiH BiOYyBa€ThCs MiA
BIUTUBOM CKJIQJIHOI cHCTeMH (PakTOpiB B yMOBax HOTEHIINHOI HECTaOUILHOCTI
PUXITUX BITKIIQ/IB Ha KpyTUX cxuiax. [pm ceri mosioHi /10 J1aByH.

Ceni BUKOHYIOTH €pO3iiiHY, TPAaHCIOPTHY Ta aKyMYJISITHBHY pobotry. Cenesi
pycia XapaKTepU3ylThCS XAaOTUYHUM HarpoMaJDKEHHSIM Martepiany, BpI3aHICTIo,
HasIBHICTIO ceNieBUX Tepac Ta BaiiB. OCTaHHI SBISAIOTH COOOI0 OEperoBl BaiH 1
CKJIQJAI0ThCS 3 HAaWOLIBII KPYIHUX BKJIIOYEHb celeBoi Macu. BoHu 3anmumarorbes
CBIIKAMU HaBITh JyK€ JIaBHIX CEJeBUX IOTOKIB. B HMKHIN yacTuHI Teuii ceni
YTBOPIOIOTH BIAKJIAAM y BUIJIS1 TIOJIB Ta KOHYCIB BUHOCY. [losoxkeHHs pycna TyT
nyxe HecTiiike. Binkmnanu MoxyTh GOpMyBaTHUCs B PI3HUX MICHEBOCTAX (HABITH B
Jtic). 3aKOHOMIPHOCT1 PO3BUTKY TakuX (pOpM penbedy 11e T0CHIIKYIOTb.

Ha Vxkpaini ceni nposiisitorbest B Ykpaincbkux Kapnatax, KpuMcbkux ropax i
HaBITh Ha KPYTUX cxmiax JIHICTpoBCchbKOro kaHbilony. OcobnuBi cTio Kapmar €
a0COJIIOTHE MepeBaXKaHHs HAHOCOBOAHUX MOTOKIB (TpaHcnopTHUi mnpotec 3a FO.b.
Bunorpanosum). Ix Bumagku cxmagaroTh 65% Big 3araibHOI KiTBKOCTI. ['psi3eBi
MOTOKHU (GopMYyI0ThCs y 28% BUMAJIKIB (TPaHCIOPTHO-3IBUTOBUIA MPOIIEC), & TPsi3e-
KaMm’siH1 Juiie y 7% BunankiB (3aBuroBuil nmpouec). Lle mos’g3aHo siK 3 BIITHOCHO
MaJIUMH BUCOTaMHU TIp TakK 1 31 3Ha4YHOW iX 00BoaHeHicTIO. OcTaHHIN ¢akTop
BIUTMBA€ TAKOX Ha Te, II0 PUXJ1 MAacH MOCTIHHO BUMHBAIOTHCS 31 CXUIiB. Tomy
JUIs BAHUKHEHHsI cesieil moTpiOHa nemto Outkina ix kpytusHa (10 400-450%o).

2.6.4. T'ixpoJioriss BOJOCXOBMIII

BogocxoBuiiamu Ha3MBalOTh IITY4YHI BOJOWMH, CTBOPEHI JJIsi HAKOMIMYEHHS Ta
BUKOPUCTAaHHS BOAM, a TaKOX pEryJIOBaHHA CTOKY pIYOK Ta THMYaCOBHUX
BOJOTOKIB. IcTopis cTBOpeHHs BojocxoBull Hadiuye Maibke 5 000 pokiB. Ane ix
TiIPOJIOTTUHI TOCHIKEeHHS po3novanucs aume y XX ctomitti. [Tnom ta 00’ emu
HaWOUIBIINX BOJOCXOBHII[ CBITY JIOCSATAlOTh 3HAY€Hb XApAaKTEPHUX IJISl CEPElIHIX
o3ep. KinbkicThb BCix BogocxoBuil ckiianae 0t 40 000.

BogocxoBuma knacu@ikyloTh 3a pI3HUMH O3HaKaMH: XapakTepoM JIOxKa,
CIIOCOOOM 3arlOBHEHHSI BOJI0I0, reorpaiyHUM TMOJOXKEHHSAM, MICHEM B MexKax
rizporpadiyHOi CITKH, XapaKTepOM PETYIIOBaHHS CTOKY.

3a xapakTepoM (MOp(dOJIOTi€r0) JI0kKA BUAUISIOTH:

1) moauMHHI BOJOCXOBHIIA;

a) pyCIOBI;

0) 3arIaBHO-JOJIMHHI,

2) KOTJIOBUHHI BOJIOCXOBHIIIA;

a) KOTJIOBUHHO-3anpy/AH1 (MANpPYXKEH1 03epa);

0) KOTJIOBUHHO-HAJUBHI (IITYYHO 3alIOBHEH1 TPUPOAHI KOTIIOBUHH);

B) KOTJIOBUHHO-ITPUMOPCHKI;

') KOTJIOBUHHI y IITYYHUX BUIMKaX;

3) Maui BogocxoBHIa (riometo 10 1 kM2) — crasm.

[Tpukiianu BoIOCXOBUII] HABEICH1 Ha puC. 2.78.

3a cnocoOOM 3aloOBHEHHA BOJOK BUAUIAIOTH 3alpydHl Ta HaJIUBHI
BOJIOCXOBHIIIA.



3a reorpadiyHUM MOJIOKEHHSM BOJOCXOBHIIA JUISATh Ha TIpChbKi (BUCOTa rpedii
1o 300 m Ta Oubine); nepearipebki (Hamip 50-100 m); piBHUHHI (Hamip g0 30 M) Ta
MPUMOPCHKI (HAITip B OCHOBHOMY CKJIAJIa€ JEKUTbKA METPIB).

3a MiclieM y pIYKOBIHA CHCTEM1 BUIUISIOTH BEPXOBI, HU30BI Ta BOJOCXOBHIIA
KacKaJHOTO pO3TallyBaHHS.

3a xapakTepoM pPEryJaloBaHHS CTOKY BHJUISIOTH BOJOCXOBHINA OaraTopidHOrO,
CE30HHOT0,  TIJKHEBOro Ta  J00oBoro  peryintoBaHHSA.  BogocxoBuina
XapaKTepU3yloTh 3a JIONOMOI0I0 MEBHUX CTAaHJAPTHUX MOKa3HHUKIB. BOHU MOXYTh
Oytu MOpGOJIOTriuHi, JUHAMIYHI, TIAPOJIOTIYHI, TeXHI4Hi, reorpadidyHi. PiBeHs,
SAKUN BBAXKAIOTh ONTUMAJIbHUM HAa MallOyTHIN OaraTopiyHUI nepio] BUKOPUCTAHHS
BOJIOCXOBHIIIA HA3MBAIOTh HOpMalbHUM mignipHuMm pisHem (HIIP), a6o
HOpManbHUM miamipauM ropuzonTtoMm (HIII'). 3HayHi #oro mnepeBHILEHHS HE
nomyckatoTecs. [liBuIeH1 piBHI Ha3UBaIOTHCS (POPCOBAHUMU. 3 PI3HUX MPUUUH
MOHM)KEHHSI PIBHIB BOJAM Y BOJIOCXOBMILAX MOJIMBI TUIBKM JO TEBHOI MeEXI
(miHiManbHOTO 3HadyeHHs1). Lle piBens meptBoro 06’emy (PMO). BignoBigHo 10
OCHOBHHUX PI1BHIB BUAUIAIOTH XapaKkTepHi 00’ €MU (4aCTUHU) BOJOCXOBHII: MEPTBHI
00’em (MO); xopucuuit 06’em (KO) — mixx PMO Ta HIIP, a takox peszepBHUM
00’em (PO) — muix HIIP Ta ¢dopcoBanum piBHeM. BiTHOCHO HamipHUX CHOPYA
(HasiBHICTH T'pebiil) pO3pi3HAIOTH MOHATTS BEPXHBOIO Ta HIKHbOro 0’edy. lle
TUISTHKY PIYKU (MOKIIMBO Pa30oM 3 03€pOM) PO3TAILIOBAHI BUILE Ta HUXK4YE rpedii. Y
BepXHbOMY 0’ €1 MOKHA BUJUIATU 30HU: 3MIHHOTO TIANIOPY, BEPXHIO, CEPETHIO Ta
HIDKHIO (HalOmk4ay 10 rpeduri).

['iaponoriunuii  pexuM BOJOCXOBHINl BKIIOYAE BOJHUHN, TEPMIYHUNA Ta
JBOJIOBUM, TIAPOXIMIYHUN Ta TiIpoOIONOTIYHUM, PEXUM HAHOCIB (3aMyJIEHHS),
pexKUM repepoOKu OeperiB, pekUM BOJHUX Mac, a TAKOXK CaHITAPHO-CKOJIOTTYHUH 1
reocucteMHuuii. OCTaHH1 J[Ba MMOB’s3aHi 31 3MiHAMHU Ta SIKICTIO CEPEIOBUIIIA.

Boanuii pesxrM BOIOCXOBHII BKJIIOYAE 3MIHU CKIAJ0BHUX Ta CTPYKTYPY BOJAHOIO
OamaHCy, 3MIHH piBHIB, JHUHAMiI4Hl sIBUINA. bBUIBIIICTE BOJOCXOBHUIN II€
CTOKOBOIIPUTOYHI BOoJOMMHU. YacTka omajiB Ta BUMAPOBYBAHHS CKIIAJla€ JEKUIbKa
BIICOTKIB. Jlumie 1 BOAOCXOBHUII 3 MalUM HHUTOMHM  BOJI0300pOM,
pO3TalllOBaHUX B 00JIACTAX JKApKOro KiiMaTy iX dYacTka (I B OCHOBHOMY
BUIIAPOBYBaHHs) Moxke gocsratu 15-25%. KpiM npuTOKy 1O TOJIOBHIM piylll JJIst

BOJIOCXOBHII OKPEMO BUAUIAIOTH OOKOBY MPUTOUYHICTE (5o ). [ criiBBigHOIIEHHS 3
MPUTOKOM IO TOJIOBHIM piyIli MOKe OyTH JOCUTh pi3HOMaHITHUM. Lle 3amexuTh
BiJl TEPMIHIB MPOXO/JKEHHS NOBEHEH Ha MAaBOAKIB, a TaKOX B CTPYKTYpH
piukoBoi ciTku. [ToMidyeHO TakoX, 0 B YMOBAaX HAAJUIIKOBOTO Ta AOCTATHHOIO

3BONOKeHHsT Yo Y (BomocxoBHIIE 30LIBIIYE CTIK), @ B YMOBaX HEAOCTATHHOTO —

Ver { Vi (BorocxoBHMIlIAa 3MEHITYIOTh CTiK). KoediieHT 30BHIIHROTO BOJOOOMIHY Y
BOJIOCXOBUII OUTBIINNA HIXK Yy 03ep. B ocHoBHOMY BiH ckianae 1-10. To6To nepion
YMOBHOI'O BOJOOOMIHY 3MiHIOETbCA Big 1 poky mo 1 wmicsausg. [ns xpynHuX
BotocxoBHI Xov = 0,3 — 0,5 (To6T0 TMepion BoK00OMiHy — 2-3 pokH).

KonuBaHHsl piBHIB BOAM Yy BEpPXHbOMY Ta HIKHbOMY 0’€(ax BimoOpakaiOTh B
OCHOBHOMY TMPOIECH IITYYHOIO peryiroBaHHS CTOKy (puc. 2.79). BiamosimHo
BOJHUI PEXXHUM XapaKTEPHU3YEThCS TBOMAa OCHOBHUMH TiepiojgaMu: 1) HallOBHEHHS;



2) copaupboBku. [lepunii 3 HUX K MPABUIIO MOB’A3aHUH 3 MPOXOIKEHHAM MOBEHI,
a00 TaBOAKYy MO TOJOBHIM piuli. Ha piBHUHHHUX BOJOCXOBMILIAX AMIUTITYAH
KOJMBaHb PIBHIB JocAraoTh 5-7 MerpiB, a Ha ripcbkux 50-80 M. JloOoBi
KOJMBaHHA (MOB’si3aHl 3 JOJATKOBUM BUPOOHUIITBOM €JIEKTPOEHEPrii y HIYHI
roguHu) Habarato MeHir. HalOiablni KoJMBaHHS PIBHIB BJIACTHUBI HUXKHIA 30HI
BEpXHBOro 0’edy. Y 30H1 BUKIMHIOBAHHS MIANOPY iX XiJl MOAIOHUN O PIYKOBOTO.
VY HxHBOMY 0’ €1 i Yac CrpalbOBOK YTBOPIOIOTHCS IITYYHI TABOAKH, TaK-3BaH1
XBUJIl TONMYCKiB. BHHM3 3a Teui€r0 BOHU IMOCTYNOBO PO3IUIACTYIOThCs. Jliis
MUIKOBO/Jb KPYIMHHUX BOJOCXOBHII BJIACTHMBI TaKOXK 3FOHHOHATOHHI KOJIMBAHHS
piBuiB. Ix ammuityga moxe mocaratu | M Ta Ginbmre. ITpu HasBHOCTI KacKamy
BOJIOCXOBHUII] PIBHEBUH PEKUM 3HAYHO 3MIHIOETHCS B3/I0BXK BCI€T PIUKH.

Teuii HalOLIBII PO3BUHYTI (Ta BUBYEHI) Yy KPYMHUX BOJOCXOBUIIAX. BoHu
YTBOPIOIOTH CKIaHY cucTeMy. HalOuibIl 4iTKO MPOSIBISIIOTECS CTOKOBI, BITPOBI
Ta KOMIEHCAIilHi. X MBHMAKOCTI CKIagaloTh CAaHTUMETPH Ha ceKyHay. CTOKOBI
Te4ii TPOSIBISIIOTECA Y 30HI BUKIMHIOBAaHHS MIANOPY Ta BEpPXHIA JUISHIN
BOoZioCcXOBHIIA. TakoX BOHM MOXYTb OyTH TOB’si3aH1 3 KPYNHUMH MpUTOKaMu. B
HUKHIN YaCTHHI BOJOCXOBHIIIA BOHU TOB’SI3aHI 31 CKMJIaMH BOAM uepe3 TypOiHU
I'EC, a0Go uepe3 BOJ03/1MBHI OTBOpHU. Taki Teuii po3MOBCIOIKYIOTHCS Ha JEKUIbKa
kiutoMeTpiB Bim rpebni (mo 10-20 kM Ta Ouibmie) 1 MawTh Onmx4e A0 Hei
mBuakocti go 1-1,2 m/c, a nami — go 0,2-0,3 m/c. BitpoBi Ta KoMIieHcaIiiH1 Teqii
MOMITHI B MeXax 03eponoAiOHMX pO3IIMPEHb BOJOCXOBHUII. BOHM HeCTiHKi 3a
HampsIMKOM Ta MIBUAKICTIO, XO4Ya 1 JOCHUTh 4YacTi. Y BEJIUKHX BOJOCXOBHILAX
BUHUKAIOTh TAaKOX MO370BXOeperosi Tedii. Ko aBa ryapoBy3ia po3TalioBaHI
0JIM3BKO 1 BOJOCXOBHUIIE HUKHBOTO SIBJIAETHCS HIDKHIM 0’ €OM BEPXHBOTO, TO IIPH
pI3Kii 3ynuHIll HOro poOOTH B IIbOMY BOJIOCXOBHILI MOKYTh YTBOPUTHCS BiJl’€MHI
TIOXVJIM BUTHHOI TIOBEPXHI 1 3BOpOTHA cTOKOBa Tevist. [e crienmdiunumii Bu Teuii.

Y  BOJOCXOBHIIAX MOXE pPO3BUBATHUCS 3HAYHE BITPOBE XBUJIIOBAHHS.
3adikcoBaHi XBUI1 BUCOTOIO MoHaA 3 M. CHUCTEMH XBWJIb Y BOJOCXOBUIIIAX IOCUTh
MinuBi. lle y mepury yepry moB’s3aHO 3 HAsBHICTIO MUIMH Ta MOPI3aHICTIO
(cxmagHoIO KOHGIrypaiiero) 6eperooi JiHii. Ha By3bKuX IIISHKaX Ta y 3aTOKax
JEKUIbKa CHCTEM XBUJIb HAKIAJalOThCs, YACTO YTBOPIOEThCS TOBuUes. Po3BUTOK
XBUJIb TAKOXK 3aJICKHUTh BiJl PIBHIB BOJY (HAIIOBHEHOCTI BOJOCXOBHIIIA).

XapakTepHOIO PUCOI0 € YTBOPEHHS IOBTUX XBWIb Y BogocxoBuuiax. [Ipu pizkux
MOMycKax BOJW PIBHI OIS Tpeldil MBHUIKO MOHUXKYIOTHCS 1 YTBOPIOETHCS JIOBra
3BOPOTHA XBWJISA, IO OXOILIIOE BCIO TOBILY BOJIU 1 PETPECUBHO PYXAETHCS BBEPX IO
BojocxoBuily. [Ipu BinOuBaHHI 11 Big OeperiB MoKe YTBOPUTHCS 1 MpsSiMa XBUJIS.
JIOBri XBHJII PO3IOBCIOMKYIOThCS Ha Bimcradi 200-400 kM Ta Ginbme. i dasopa
MIBUIKICTH CKJIazac outs
40 xm/rox., a Bucorta 20-60 cwm.

VY BogocxoBuIIax OUIBII PO3BUHYTI MPOIECH BUMYILIEHOTO MEPEMIITYBAaHHS HIXK
B o3epax. lle moB’si3aHO SIK 13 BIUIMBOM TOJIOBHOI PIYKM Ta MNPUTOK, TaK 1 3
mMTY4YHUMU (akTopamu (MOMyCKaMH BOJIU Ta CYMYTHIMU SBUIIIAMH).

Ty4dHi (pakTOpU TaKOXK BIUIMBAIOTh HA OCOOJUBOCTI TEPMIYHOTO Ta JIHOJI0BOIO
pexuMy BoaocxoBull. OCHOBHI BIAMIHHOCTI — 1€ HECTaOUIbHICTh Ta CKJIAJIHE
MOEIHAHHA PHUC PIYKOBOrO Ta 03€pHOro pexumy. O3epHUE TUI TEPMIYHOTO



peXKUMYy HaWOUIbII XapaKTepHUM [JIs HWKHBOI 30HM BepxHboro 0’edy. Tyt
CIIOCTEPIra€eThCsl BEpTUKAIbHA TeMIlepaTypHa crpaTudikamis. B iHIIMX yacTUHAX
3HAYHUN BIUIMB 3A1MCHIOIOTH P1YKOBI Boau. lIporecu po3BUTKY TeMIiiepaTypHOi
ctpatudikallii TaKoX JEII0o MOoAI0H1 J0 MUTKOBOAHUX O3€D.

[lepioa MbOAOBUX SBUII] HA BOJOCXOBHINAX, K 1 HA 03€pax, JACIIO OUIBIINA HIXK
Ha piukax. TOBIIMHA JLOAY B IUIOMY TaKOXX OuIbla. Ajie MBHUAKI KOJWBaHHS
PIBHIB pO3TATAalOTh Ta YCKIAIHIOIOTH IepioJ Ta yMOBU 3amep3anHs. [lig dac
3MMOBOI CITPaI[bOBKU Ha Oeperax 3ajJuIIaioThCs (0C11atl0Th) BEJIUKI 00’ €MU JIbOJY.

OcoOnuBHMH € HEBEJIHMKI BOJOCXOBHUIIA, SKI BUKOPUCTOBYIOTHCS IS
oxosiomkennst Boag TEC ta AEC. Tyt TemnepatypHHUil pekUM MOBHICTIO 3a71€XKUTh
BIJI CKM/IIB TEILUIUX BOJI.

VY BomocxoBuiax GopMyrThCs crienudidHi BOAHI Macu. 3 iX MepeMillleHHSIM
MOB’sI3aH1 TEPEHECEHHs TelJja, PO3YMHEHUX PEYOBUH (COJI, Ta3u), 3aBUCIUX
OpraHiYHMX Ta MIHEPaJbHUX pPEUOBUH. [l iX BUAUIEHHS BUKOPUCTOBYETHCS
KOMIUJIEKC TOKa3HUKIB: TeMmIepaTypa, KOJip, MPO30pICTh, €IEKTPONPOBIIHICTS,
BMICT OKpeMux 10HIB. DOpMyBaHHS BOJHHMX Mac Ta iX XapaKTepHI OCOOJIUBOCTI
MPOCTEXKYIOTHCA Ha MPOTA31 BChOTO POKY. PO3pI3HAIOTH MEpBUHHY (PIUKOBY) Ta
OCHOBHY BOJIHY Macy, MOJIiIOHY /10 03epHOi. Posib piukoBUX BOJ OuIbIa HIK IS
o3ep. Ix wactka mim wac moBeHi, a6o naBojaky Mmoxke pgocaratu 30-50%. V
HAaWrIMOMMX dYacTUHAX BogocxoBuul (Outst rpebii) wMoxke GopmyBaTHCS
cnenugiyHa MPUAOHHA BOJHA Maca. TpaHcdopmallis pIUKOBUX BOJHHUX Mac €
3arajbHOI0 XapakTEpPHOIO PHUCOI0 BOJOCXOBHMIL, sIKa BIUIMBAE TaKOX 1 Ha
riIpoXiMIYHUM Ta TiapoOionoriyHui pexxkum. Lle ocoOIuBO YITKO MPOSIBISETHCS
npyu iX MOCTYMOBUX 3MIHAX y MEPIIMHA Mepioj Micis 3allOBHEHHS BOJIOCXOBHIIA.
OcoOuBUM € PEXUM TIPCHKUX, TTUOOKUX BOJOCXOBHIILI.

3aranpHUM MpOLEC BIAKIAJAHHS HAHOCIB y BOJOCXOBHUIIAX HAa3UBAETHCS
3amyJieHHsM. lleit ke TepMiH BITHOCATH JO MPOIECIB TOB’S3aHUX TUIBKUA 3
OpiOHMMHU dYacTKamMu (3aBUCIMMM HaHocaMu). s TIO3HAYEHHsI TIPOILIECIB
MepeBiIKIaaHHsl MPUJOHHUX HAHOCIB, IO BiIOYBalOTHCS y BEPXHIM YacTHHI
BOJIOCXOBUIIA, BUKOPUCTOBYIOTh TEPMIH — 3aHECEHHA. BOHO MpOSBISETHCSA Y
MOCTYIIOBOMY IIPOCYBaHHI BHU3 PN 3aHECEHHS 1 0COOIMBUX PYCIOBUX (OpM Ha
il Tu1i. 3amMyJieHHs B110YBa€eThbCs OUTbII PIBHOMIPHO 1O BCHOMY JIHY BOJIOCXOBHIIIA.

3aMynO€ThCc B Tepiny uepry meptBuii 00’em. Ilepion #oro samyseHHs (©)
MOHa BU3HAYUTHU 32 (HOPMYJIOIO:

T — VMO,
T Wl (2.72)
v o . 3\. W, NV o . .
ae o — MepTBUU 00’eM (M7); "+ — cepeaHii pIiUHMUNA CTIK 3aBUCIMX HAHOCIB
piukn (M3); 4— dacTHHA CTOKY HAHOCIB, IO MPOXOIATH YepPe3 BOJOCXOBHUILE

TpaH3uTOM. J[Jis NesIKux piBHUHHHUX BOJIOCXOBUII BoHa Moxe nocsiratu 0,3-0,4, a
JUTSl TIMOOKKX T1PCHbKMX BOJOCXOBHIL BOHA MPAKTUYHO JOPiBHIOE HYyto. [lepionu
3aMyJIeHHs HaJ3BUYaiHo pi3Hi (Big 10-15 pokiB g0 6aratbox coTeHb pokKiB). BoHu
BU3HAYAIOTh TEPMIHM €(EKTUBHOI EKCIUTyaTallii BOJOCXOBHI Ta TiIPOBY3IIB.
3aMyJIFOBaHHS TIPU3BOAUTH A0 YTBOPEHHS CHENU(DIYHUX TUPIOBUX AUISTHOK PIYOK



y 30H1 BUKJWHIOBaHHS MIANOPY, a TaKOX, Pa3oM 3 SBUIIEM MIAXOAY I'PYHTOBHUX
BOJI, MOX€E JaTH MOYaTOK MporecaM 00J0TOYTBOPEHHS.

VY nepuuii nepios po3BUTKY BOJIOCXOBHUII BAXKJIUBUM 1 HEOE3MEUYHUM MPOLIECOM
€ TakoX (opMmyBaHHS ix OeperiB Ta OeperoBux BinMuIMH. BHacminok aOpasii
dbopmyeThcsi OeperoBuii ycTyn Ta aOpasziiiHa BIIMUIMHA Y BEpPXHIM YacTHHI
OeperoBoro cxwiay. HalOUIbII 1HTEHCHMBHO pPYHHYIOTBCS Oeperu CkiaaeHi
puxiuMu nopojgaMu. 3a mnepiii 10 pokiB iCHyBaHHS BOJOCXOBHUINA Oeper MoxKe
Bizctynuth Ha 200 M Ta Outbine. Ajie B CKEIBbHUX MOPOJax Mpoliec ije HabaraTto
noBuUTbHIIIE. HalOuibin KpynHi ¢pakiii MOpoAyKTIB pYyWHYBaHHS I1AyTh Ha
dhopMyBaHHS aKyMYJISITUBHOT YACTUHU BIAMUIMHM. A OLIbII APiOHI BIAKIAAAIOTHCS
y rinOokux Micix. OcoOJIMBOIO PUCOI0 BOJOCXOBMIN € T€, IO 33 PaXyHOK
NepioIMYHUX 3MIH PiBHIB BOAM abpa3iiiHi MpoLecH MOXKYTh PO3BUBATHUCS B PIZHUX
yacTHHAaX OeperoBoro cxuiy. BHaciaigok LbOr0 MOXYTh YTBOPIOBATHUCS JIEKUIbKa
abpa3iiHUX BIAMUIUH.

CTBOpeHHSI BOJOCXOBHII[ 3MIHIOE XapaKTep LUIMX PErioHIB: iX T'€OCHCTEMH,
€KOCHUCTEMH, TOCIOAAPCTBO, PO3MIIICHHS HACEJICHHs Ta IHIIE. 3MIHIOIOTHCS
MIKpPOKJIIMAaT, BOJHUN OajaHC, Ti0JOTIYHI SBUIA Ta MpoLecH, reoMopdonoriyHi
SBUILA Ta MPOLIECH, JJAHIIIAPTH, EKOCUCTEMH. 3MIHU HOCSTH K MO3UTUBHUHN TaK 1
HEraTUBHUM XapakTep. ICHyI0Th pi3HI NOIJISIAM Ha 110 Tpo0semMy, 110 BioOpaxae
il MacmTabu Ta CKJIaaHICTb.

2.6.5. Kanaumu Ta riipomMesiopaTuBHi CHCTEMH

ByniBHMILITBO KaHANIB Ta CUCTEM 3pOIIYBaHHS Mae€ 1€ OUIbII JABHIO ICTOPIIO
HIX BojocxoBuil. KaHanu BUKOHYIOTH pI3HOMaHITHI (YHKLII: Mojavya Ta
BIJIBEJICHHS BOJIM, CYAHOILIABCTBO, CIPSMJIICHHS 3BUBUH PIYOK, PO3BEIEHHS pUOHU
Ta 1HII1. ByIIBHUIITBO BEJIMKOT KUTBKOCTI PI3HOMAHITHUX KaHAIIB € CBIIOLITBOM iX
BEJIMKOTO 3HA4YeHHs Ui JoauHu. OCHOBHOIO TiIPOJIOTTYHOIO (YHKIIIEIO JTHOOOTO
KaHaJly € TpaHCIIOPTYBaHHA BoJU. B rigponoriunoro cinoauky O. UeboraproBa im
JA€ETbCSl TaKe BU3HAYEHHS: «KaHaJM — IITY4YHO CTBOPEHI BOAHI aprepili, 110
XapaKTepU3yIOThCS PYCIOM TMpaBWiIbHOI (opMu. 3a MpPU3HAYECHHSIM KaHalu
MNOJAUISIOTBCS Ha EHEepreTHYHi (T1IpOCHIIOBI), 3pOIIYBajbHI, OCYIIYBajbHI,
JIpeHa)kH1, 00BOJHIOBAIbHI, JICOCILIaBHI, CYAHOIUIaBHI, puboBOaHI. YacTo KpymnHi
KaHaJIM BUKOHYIOTh JEKUIbKa (DYHKITIH.

Haii6inpiii kaHanu MaroTh JOBXHUHY OLIbIIE THUCSYl KUIOMETPIB 1 MOXKYTh

MPOIYCKAaTH BUTPATH COTHI M3/c. DAaKTUYHO LIe CKJIAIHI KOMIUIeKcH criopya. Kpim
TOTO BOHM CKJIQJIalOThCSl 3 OKPEMHX AUISTHOK, IO XapaKTEePU3YIOThCS BIIACHOIO
crienudikoro.

Kananu nepepo3noauisiioTh BOJHI pecypcu. Y NOCYHUIMBUX paiilOHAX MO3J0BXK
HUX YTBOPIOIOThCSA o0a3u. ToOTO BOHM 3MIHIOIOTH MPUPOAHE cepeaoBuile. B
JeSKMX BHUIAJKaX 3a paxyHOK QuIbTpalii BOAM 3 KaHaJIlB B OTOYYIOUHX
MOHMKEHUX MICLIEBOCTAX MOXKYTh MIIHIMATUCS PiBHI I'PYHTOBUX BOJ, IMPOXOJIUTH
3a007109yBaHHS 1 HABITh YTBOPIOBATHUCS HEBEIWKI 03epa. Pa3zoM 3 BOjOIO KaHaIu
MEPEeHOCATh PO3UYMHEHI PEYOBMHU Ta HAHOCH. Benmka KUIBKICTh HAHOCIB, iX
CKYIMUEHHsS YCKJIAJHIOIOTh MUTAaHHA eKcIulyaTalli KaHaiiB. B HeykpimieHux
KaHajlax 3 YacoM IIOYMHAIOTh NPOSBIATHCS TPOLECH PO3BUTKY iX pyced.



[NapapiivHi XapakTepUCTUKH (1 BTOMY YHKCII1 MPOMYCKHA 37]aTHICTh) TAKUX KaHAI1B
TICHO B3a€MOIIOB’513aH1 3 XapaKTepOM pycia Ha Pi3HUX JUISTHKAX.

TakuM yuHOM 3 KaHaJlaMM TIOB’fA3aHI UUIMH KOMIUIEKC TEXHIYHUX Ta
MPUPOJHUUUX TMHTaHb (MPoOJieM), BOHM MOXYTh 3MIHIOBaTH TIAPOJIOTIYHI Ta
€KOJIOTIYHI YMOBHM ULUIMX paiioHIB. AHAJOTIYHUW  BIUIMB  3A1MCHIOIOTH
riIpoMeNniopaTUBHI CUCTEMH.

ITin wmemiopaiiero po3yMitoTh (Jiar. melioratio — TMOKpaIIeHHS) CHUCTEMY
OpraHi3aliifHO-rOCIOAAPChKUX, TEXHIYHMX Ta I1HIIMX 3aXOJIB HANpaBICHUX Ha
MOKpAIllEHHsT 3€Mellb Ta 3arajibHe O3J0pOBJIEHHS TepuTopid. OCHOBHOIO
CKIIa[I0BOIO (BMIOM) IIUX 3aXOJiB € Tifpomeniopanis. [i 3aBJaHHs — MOKpaIeHHs
BOJAHOrO  (TIAPOJIOTIYHOT0) PEeXUMYy TepUTOpli. BuIUIAIOTH 3pollyBajbHI,
OOBOJIHIOBAJIbHI, OCYIIyBajbHI, KOMIUIEKCHI, HPOTUEPO3iMHI Ta 1HIII BHUAH
riipomMeniopanid. BiAmoBiIHO 10 OCHOBHOI METH N0 TIApOMeENTiopaliii Takox
MOKHA BIIHECTH OOpOTHOY 3 HaBOJHEHHAMHU. TakuM YMHOM KOJIO MUTaHb JIOCUTh
mupoke. Aje 0 BiacHE TiApPOMENIIOpaTUBHUX CHUCTEM Tpebda BITHECTH CHUCTEMU
OCYIIEHHS, 3pOIICHHS Ta TMOoABIMHOI aAii. BaxkuuBor ckiIagoBow  ix
(GYHKLIOHYBaHHS € MOHITOPUHI CTaHy o00’€kTiB. BiH OyayeTbcsi Ha OCHOBI
TIIPOJIOTIYHUX CIOCTEpPEXKEHb (EKCIulyaTaliiHa riapometpis). o ckiagy nux
poOIT BXOJATH: CHOCTEPEKEHHS 3a PEKMMOM OCHOBHHMX NPHUPOJHUX BOJHHMX
00’€kTiB (BOJONPUHOMHUKIB, ab0 [xKepen BiAOOPY BOJuM); OOJIK BOAU MIpH
B0/103200pi, BOJOPO3MOMAUICHHI, TMOJUBI; KOHTPOJb 3a CTAHOM OCYIIYBaJIbHOI,
KOJIEKTOPHO-IPEHAXKHOT Ta 1HIIOT MEpEeXi; CIOCTEPEKEHHsS 3a HaHOCaMH,
PO3UMHEHHUMHU pPEYOBUHAMH, 3a0pyAHEHHSIM Ta AKICTIO BOAM Ta iHIIL. Po3max
rizipomeniopanii ayxe BeIUKUH. 30KpeMa MeTiopaTUBHI 3eMJT1 CKIaJaloTh OUIbIIe
TPETHUHU BCIX OPHUX.

2.6.6. T'ixpoJiorisa 60JiT

BaxximBoio pHCOI0 MPakTUYHO BCIX BOJHHX OO’€KTIB CYXOAOJY € 3HAUHHIA
BIUIMB Ha 3aKOHOMIPHOCTI iX PO3BUTKY pedoBUMHHU JiTochepu. CTyIiHb IOTO
BIUIMBY pi3HUU. s mig3eMHUX BOA 1€ MNpPOBIAHUN (akTop, s O3ep Ta
JOJIOBUKIB — J0JAaTKOBUN. BKIIIOUEHHS TBEpUX YACTOK (HAaHOCIB) BaXKJIMBE JJIs
pPIYOK 1 HEBIJ €MHA YaCTHUHA OCHOBHUX BJIACTUBOCTEH — miisa ceneil. OcobimBy
Ipyny YyTBOPIOIOTH MPHUIOBEPXHEBI «3€MHOBOJHI» O0’€KTH: MIATOIJIEHI 3€MIII,
MepIOANYHO 3aTOIUIIOBaHI 3emuti, Ooyiota 1 (akTuuHo Bci IpyHTH. Yacomo-
MIPOCTOPOBI1 CIIBBIAHOIICHHS BOIAU Ta IPYHTY MOXYTh OyTH pi3Hi, ajne 0e3 BoIu
HeMae crienudiky ux 00’ exTiB. [Ipu 3HaYHOMY 3BOJIOKEHHI 1 JJOCTATHIN KIIBKOCTI
Teruia BaXXJIMBOIO 1X CKJIAJIOBOIO CTAa€ POCIMHHICTh. BoHa BIUIMBaEe Ha XiJl pO3BUTKY
Ta OCHOBHI PUCH 00’€KTiB. IX JOCIKEHHS JIexkaTh HA MexKi TiIpoJIorii, IPyHTO3HABCTBA,
OGiostortii Ta reorpadii.

TakuM 4MHOM MM MOXXEMO TOBOPUTH MpPO ICHYBaHHS LIUIOTO PSALY POCIUHO-
36MHOBOJHUX 00’ €KTIB B SKOMY BUIUISIOTHCA MEPE3BOJIOKEHI AUISHKU MOBEPXHI
Cyxoiolly — 06010Ta y IIMPOKOMY PO3YMiHHI. IX MOXHA BHM3HAUaTH TakK: IIE
Nepe3BOJIOKEHA JUIIHKA MMOBEPXHI CYX0J0y, Ha SIKii B1IOYBa€ThCs HAKOMUYECHHS
OpraHiYHOi PEYOBUHHM Y BUIJIS/I1 HETIOBHICTIO PO3KJIAIEHUX POCIUHHUX PEIITOK.



Cepen Bcix OOJIT BUAUIAIOTH OCOONUBY Tpyny — Top(d’siHi, Kl 3HAYHO
PO3MOBCIOJIKEH1 Y MOMIPHUX MIMpoTax. HUMM Ha3MBarOTh: MPUPOJIHI YTBOPEHHS,
0 SIBISIOTH COOOK0 BIIKJIAAM HAa TMOBEPXHI MIHEpaNbHUX TMOPIA OPraHiyHOTO
Marepiany HaCM4eHOro BojI0l0 — Topdy, TOBIIMHA sikoro nepesuinye 30 cM 1 Ha
AKOMY pocTe crenudiyHa OO0JIOTHA POCIMHHICTh, L0 MPUCTOCOBAaHA /0 YMOB
3aCTIMHOr0, 200 CIa00MPOTOYHOTO 3BOJIOKEHHS.

dakTopu Mepe3BOIOKEHHS TEPUTOPIN 1 YTBOPEHHS OOJIT JOCUTH PI3HOMAHITHI:
MIACTYNMAaHHS JO0 TIOBEpPXHI TIPYHTOBUX BOJ; TMEpIOJUYHE MIATOIUICHHS Ta
3aTOIUICHHS MOPSIMH, O3€paMH, BOJIOCXOBHILIAMH, PIYKaMM; 3aCTid MOBEPXHEBUX
BOJ HaJ CcJIa0OBOJONPOHUKIMMH IIapamMu, ab0 B MeXax HU3UH; IOCTYIIOBE
3apOCTaHHS 1 3aMYJIIOBaHHS BIITHOCHO HEBEJIMKUX BOJIOMM Ta 1HIII.

3a0070yyBaHHSI CYyXOJOJdYy BJacTUBE OararbOM MPUPOJHUM 30HAM 3EeMIII.
OcHOBHI MOro HUIAXM — 3aTOILIIOBAHHS Ta MIATOIUIIOBAaHHS Teputopiil. B cBoio
Yyepry 3aTOIUTIOBAHHS TAKOXK MOJAUIAETbCS Ha JBa BUAM: 1) mepeBa)kaHHS OMaiB
HaJl BUIIAPOBYBAHHSIM NP BIJCYTHOCTI 3HAYHMX (UIbTpalii Ta BIITOKY BOJA 3
JaHOi NUIAHKY (TPOMIYHI JICH, TYHApa Ta 1H.); 2) 3aTOIUICHHS BOJaMH PIdOK, 03€p,
MOPIB BIIHOCHO HEBHCOKHX Ta BUPIBHSIHUX AUIAHOK. [ligTOMIIOBaHHS MOB’sI3aHE 3
MIABULIEHHSM PIBHSA IPYHTOBUX BOJ.

3apocTaHHs Ta 3a00JI04yBaHHS BOJAOWM B1JIOYBA€ETHCS B yMOBaX MOMIPHOTO Ta
TEIJIOro KJiiMaTty. BoHO moumHaeThcs Bim MUIKuX OeperiB. OOMUTIHHIO 03€pa
CIPUSIIOTH BIKJIAIW HAHOCIB. POCIMHHICTH BiJl O€periB J0 IEHTPaIbHUX YaCTHH
po3TaiioBaHa KOHIeHTpUuuyHUMU cMmyramu (puc. 2.80). CroyaTky pocTyTh MPOCTO
BOJIOTOJTIOOH1 POCIIMHY, Aaji 3eMHOBOJIHI, Aaii (Ha rIuOMHAX 0 2 M) — OYepeT,
Jaii HaIiB3aHYpPEH1 POCIMHU (KYBUIMHKM Ta 1HII), BOHUM MOKPHUBAIOTh MMOBEPXHIO.
HactynHumu posraimoBaHi BK€ MIABOAHI POCIMHH. 3alHUIIKKA POCIUH pPa3oM 3
HAHOCAMU CIPUSIOTH OOJNIMIHHIO O3€pa. 3MEHIIEHHS TJIMOMH NPU3BOAUTH 10
3CYBaHHS CMYT POCIMHHOCTI Bce OuIblIe A0 LEeHTpy. Ha 1HI Hakomu4yroThCs
cnenudiyHl HaMynd. Mana pyXomicTh NPHUOEpPEKHUX, 3apOCIUX BOJ YaCTKOBO
CTBOpIOE aHaepOoOH1 YMOBH 1 CIIpHUsi€ MOYATKy yTBOpeHHs Topdy. Jlocuth yacTo B
MOBEPXHEBUM KWIIUM, SIKAW CKJIAIa€ThCA SIK 3 )KUBUX POCIHH, TaK 13 IX pPElITOK Ta
MPUHECEHUX BITPOM TBEPJUX YacTOK. YaCTHHU LBOrO KMJIMMa MOXKYTb BIIPHUBATHCS 1
TUIABaTH y BUIVBIIL OCTPIBLIB (CruiaBuH). OnmMcaHi MPOLECH TPU3BOAATH JI0 TIOCTYIIOBOTO
3aMYJIFOBAHHSI Ta 3a00JI04YBaHHS 03€pa.

BpaxoByroun cnenudiky nepepoOKH 1 po3maay pemrToK pPOciuH Bci 0ojo0Ta
NOJAUISAIOTH Ha JB1 KpymnHi rpynu: 1) Topd’sHi Oonota; 2) 3a60i04eHi 3emii, ado
6onora 0e3 3HauHOrO wWapy Topdy. B apyry rpymny MoxkHa BiiHeCTH: TpaB’siH1
0oJioTa TYHZIpU, OYEPETOBI Ta OCOKOBI 00JIOTa JICOCTENy, 3acojieHl O0oJoTa
nycTellb Ta HaMiBIyCTeNlb (COJIOHYaKM Ta 1H.), 3a00JI0UYEH1 TPOIIYHi JICH,
MPICHOBOJIHI TPOMNIYHI 00JIOTA CE30HHOTO 3BOJIOKEHHS, COJIOHYBATl MPUMOPCHKI
0onota (Mapiii), COJIOHI MaHTpoBi 00J0Ta, MPICHOBOAHI Ta COJIOHYBaTi 0oJji0Ta
JUMAaHIB Ta 1HIIL.

3araibHa [UIOLIA BCIX THINB GOIT Ha 3eMili CKiazae MoHax 3,5 MIH. KM2, 3 HHX Ha
Topd’stri 6o10Ta IPUXOAUTBCS 2,7 MITH. KM2. OCHOBHA 0071aCTh PO3IOBCIOIKCHHS



OCTaHHIX — TMiBHIYHA YacTUHA 30HU JIICIB MOMIPHOTO KJIMaTy, JICOTYHApa Ta
tyHapa. Topd’sHi 0osoTa XapaKTepU3yIOTbCsl TMEBHUMHU DPI3HOBUIAMHU, IO
3anexaTth Bl (Pi3UKO-reorpapiyHUX yMOB MICIEBOCTI. 30KpeMa MpOSBISETHCS
reorpagiyHa 30HAJBHICTh B IX pO3TallyBaHHI. 30HAJbHUMHU O3HaKaMH OOJIT
BBAXKAIOTh:

1) npuB’s3aHICTh A0 MEBHUX MOPQOJOTTYHUX €JIEMEHTIB CyXO0J0Jy (HU3HMHH,
CXWJTH, BOJOILIN);

2) mepeBaXkaHHSI MEBHOI'O TUITY POCIMHHOCTI Ta MEBHOI CTPYKTYpH OOJOTHUX
paryiit;

3) cepenHsi TOBLIMHA TOP(Q’SHOTO MOKIALy Ta XapakTepHi (opMu pelbedy
MOBEPXHi OOJIIT;

4) 3aranpHUM CTYMIHB 3a00JI0YEHOCTI TEPUTOPIH.

OcoOnuBocTi penbedy MICHEBOCTI BIUIMBAIOTh HA YTBOPEHHS OOMNIT SK
Oe3mocepe/lHb0, Tak 1 4yepe3 3MIHM KiiMary. besmocepenHiil BIUIMB BH3HAYa€e
0COOJIMBOCT1 BOJAHOIO KUBJIEHHS, Oy/I0BU Ta PO3BUTKY O0dIT. B KiiMaTuyHIi 30H1
HAJUIMIIIKOBOT'O 3BOJIOKEHHS TTOMIPHOIO MOsICY 00JI0Ta MOXYTh OYTH pO3TallIOBaH1
1 Ha BOJOJUIBHUX IJIATO, 1 HA MOJIOTMX CXUJaX MEXKHUpIY, 1 Ha Tepacax 1 y HU3UHaX.
Ile ixHs 30HanmbHAa O3HaKa. B 30HI HEJOCTaTHHOIO 3BOJIOKEHHS O0JI0Ta
pO3TalloBaHl TUIBKKM y BT €MHUX Qopmax penbedy. B iXHbOMY KUBIEHHI
OCHOBHUMHM (paKTOPAMH CTAIOTh IOBEPXHEBUH Ta Mi36MHUHN PUTIK.

B mexax kia1iMaTHYHUX 30H BUAUISIOTH BJIAaCHE 30HU OOJIT 3a OCOOJIMBOCTSIMHU
POCIIMHHUX acolialiii, CTpyKTypy OOJIOTHUX YTBOPEHb, TOBIIMHOIO (ITOTY>KHICTIO)
Topd’sTHUX TOKIaAIB. B 30HI HAATUIIKOBOTO 3BOJOXKEHHS: 30HY AapKTUYHHUX
MIHEpAJIBHUX OCOKOBUX OOJIIT; 30HY ropOacTux OONIT Ta OMYKIUX OJIrOTPOGHUX
60m1T. B 30H1 HEAOCTATHLOTO 3BOJIOKEHHS: 30HY €BTPOPHUX TITHOBOOCOKOBHX Ta
OCOKOBHUX OOJIT Ta 30HY 3acCOJICHUX O4YepeTaHux OomiT. B mepexigHiii 30H1
HECTIMKOIO 3BOJIOKEHHS (KUIBKICTh OMaJ(iB NEPEBUIYE BUITAPOBYBAaHHS HE OIbIIE
HiX Ha 100 MM) Ha piIBHMHAX PO3BHHYTI €BTPO(HI Ta OJIrOTpo(HI COCHOBO-
charHoBi 0OosioTa. BOHM MOXYyTh yTBOPIOBATHUCA HAaBITb Ha BHIIOJOKEHUX
MEPe3BOJIOKEHUX JIUITHKaX TOBEpXHI XpeOTiB (Hampukiag B YKpaiHCBKHUX
Kapnarax).

BpaxoByroun po3ranryBaHHs OOJIT Ha pI3HUX e€lleMeHTax penbedy Oyna
po3pobiieHa ix reomopdosoriuda kinacudikaris.

[lepiia rpyna — 60J510Ta BOJAOAUIBHUX MIKPIYKOBUX NPOCTOPiB. Tumnu:

1) 6o0Ta MIIOCKO-BOAOIUTLHOTO 3aJIATaHHS,

2) BOAOATBHO-CXUI0B1 00J10Ta INIOCKOTO 3aJIAraHHsI;

3) 6070Ta KOTIOBUHHOTO 3aJISITaHHS.

Hpyra rpyna — 06o0JioTa piykoBUX AOJAUH. Tumnu:

1) Tepacosi;

2) 3aIj1aBHi,

3) crapullb Ta CTapOpIUb.

CrpoiieHo (y3arajabHEHO) TOBOPSATh TaKOX MPO HU3WHHI, EPEXiJHI Ta BEPXOBI
0osoTa. Ale 111 Ha3BM MMOB’S3aH1 HE TUIBKU 3 XapaKTepoOM IMEPBUHHOIO peibedy,
ajie 13 pO3BUTKOM pesibedy caMuX OO0JIT (HAKOMUYCHHSIM TOP( THOTO TOKIadY).



Po3BuTok TOpd’sHUX OOMIT y OUIBIIOCTI BUIAJAKIB MOYMHAETHCA 3 TEBHUX
JIOKaNbHUX LEHTPIB (OocepenkiB). Sk MpaBUiIO 1€ MOHMKEHI YaCTHHHU peNbedy.
CnouaTky TyT YTBOPIOEThCS HHU3MHHE O0JOTO 3 IUIOCKOIO, ab0 BBITHYTOIO
noBepxHero. Croau monajarTh He TUIbKK aTMOc(epHi onaau, ajae TaKoXK CTIKaIOTh
Oarati Ha MiHepaJdbHI PEYOBMHHM TIOBEpXHEBI Ta TMia3eMHl Boau. barate
BOJHOMIHEpaJIbHE JKUBJICHHS CHpPUS€ PO3BUTKY BIANOBIAHUX BUIIB pociuH. Taka
POCIMHHICTD, SIK 1 060J10TO, Ha3UBa€eThCs €BTpodHOI0. Topd, BinkIageHul TyT, Ma€e
BEJIMKY 30JIbHICTH (6-7%). BiH MoOke BUKOpPUCTOBYBaTHCS K goOpuBo. [ami
0ONIOTO BCTyHae y MepexifiHy CTajil0 pO3BMTKY. lii BiAmoBimae Mme3oTpodHa
pocinuHHICTh. [Ipy 3HaYHOMY HakomuueHHI TOp(dy HACTae CTajisi BEPXOBOIO
6onota 3 onirorpogHOo0 pociauHHICTIO (puc. 2.81). 3a paxyHOK OIYyKJIOCTI
MOBEPXHI Ta HalapyBaHb TOP( SHOTrO MOKJIAAy BOAM BiJ LEHTPAJIbHOI YACTUHU
BiTIKaI0Th. CIoM MOMNaJaloTh TUIbKKM O11H1 Ha MiHEepaJdbHI PEUOBUHU aTMOC(hEpHI
onand. ToMy pOCAMHHICTH TyT onirotpodua. TyT HakomuuyeTbcsi Topd Manoi
30HANBHOCTI (710 4%).

Posrnsinyra cucreMa po3BUTKY OOJIOTHOTO MAacHBY SIBJISIETHCA 171€aJ1130BAHOIO.
Hacnpapai nporiecu po3BUTKY 3HAYHO OUIBII Pi3HOMAaHITHI. TUM HE MEHI BOHA
BAYKJIMBA 3 TOUKHU 30pYy BUIUICHHS MEBHUX T'OJIOBHUX 3aKOHOMIPHOCTEH 1 JIGKUTH B
OCHOBI OUIBII CKJIQJHUX CXEM.

3 oAHOro ocepenky 3a00JI0uyBaHHS PO3BUBAETHCA OJMH OOJOTHHI MacuB
(6onmotauit mezonanamadT). I[Ipu iX 3AUTTI YyTBOPIOETHCS CKIAIHUM MacuB —
Makpodanamadrt (puc. 2.82). Ha moBepxHi 1100010 0070Ta pO3BUBAIOTHCS TaKOK
MEBHI JIOKaJIbHI YTBOPEHHS — TacMa, Mouapl, KyIUHU, MDKKYITUHHI MOHUKEHHS,
ropou, TpPSICOBUHM, JpAaroBMHU, MIKpoo3epa-o3eplss Ta 1H. BoHM TicHO
B3a€MOIIOB’ s13aH1 3 0COOIMBOCTSIMHU POCIMHHOCTI Ta BOJAHOIO pexuMy. PisHOBUAM
X KOMIUIEKCHUX YTBOPEHb HA3UBalOTh OOJOTHUMHM Mikponanamadramu. Bonu e
OCHOBHUM TOKa3HMKOM Tumy O0J0Ta 1 TOMYy 3 HHMH TIOB’Si3aHa OCHOBHA
KJacudikarris.

Topd’stHi Oonora xapakTepuU3yrOThbCS IEBHOIO OYI0BOI 1 CHEHU(PIYHOIO
rinporpadiunoto citkorw. ChopmoBanuit Topd’sHMI MOKIAL XapaKTEPU3YETHCS
HasgBHICTIO Oarathox 1mapiB. Koxken miap mMae crnenudiuynuii ckiaa topdy, 110
Bi10Opa)ka€ 3MIHM BUIOBOTO CKJIaJly POCIMHHOCTI 1 3araJIbHUX YMOB Ha MEBHUX
CTa/isIX PO3BUTKY 00JIOTa. Y3arajibHEHO BECh MOKJAJ MOAUIAIOTh HA IHEPTHUH Ta
nisuibHUM (akTuBHUM) map (puc. 2.83). InepTHHil map 3aiiMae OCHOBHY YaCTUHY
nokiany. Pyx Ta 3MiHM BMICTy BOAU TyT Maike BiACyTHI. Clold HE TOCTYyIae
KuceHb. JlISUTbHUM 1Iap 1€ NMpUIOBEpXHEBa yacTUHA 00JI0Ta, 00JacTh PyXy BO/,
PO3BHTKY POCIMHHOCTI, TopdoHaKomMueHHs. Moro ToBmuHA MOXe ckiagatu 40-
95 cm. HmwxHIM TOPU30HT AISIIBHOTO 1Iapy MPUOJIHU3HO BIANOBIAAE CEPEIHBOMY
0aratopiyHOMy 3HAUYE€HHIO 3 MIHIMAQJIbHHUX PIYHHUX PIBHIB I'PYHTOBUX (OOJOTHHUX)
BOJ.

OcHoBHUH pyX BOJ B 00JIOTI BIZOYBA€ThCS HUIAXOM (UIbTpallli B ALSUIBHOMY
mapi. PinpTpaintis BinOyBaeThcsi 3a 3akoHoMm [apci (muB. 1.2.17). Koedimient
GbinbTpalii 10CUTh MBUAKO 3MIHIOETHCS 3 TIMOMHOIO (puc. 2.84). O6’eMu CTIKaHHS

MOXYTh 6yTH Iyske Bemuki (o 150 M3 3 omHOroO TekTapa 3a 106y). Uepes inepTHY
TOBILY MpoXoauTh jaume 1% BuTpaT BoaW. HampsMKu TOPU3OHTAIBHUX



GUIBTpallifHMX TOTOKIB  BIAMOBIIAIOTH TMOXWJIaM TMOBepxHi Oomota. I[lpu
KOTJIOBUHHOMY 3aJIsiTaHHI Ta ONMyKJid (Gopmi moBepxHi (BepxoBe 00JIOTO) pyX ie
BiJl HEHTpaJIbHUX YacTUH 10 nepudepii. TyT 00JIOTHI BOAU pa3oM 3 MOBEPXHEBUMU
Ta TPYHTOBUMH, IO CTIKaIOThb 3 OTOYYIOUUX CXWIIB, YTBOPIOIOTH JIparoBHHHU,
MoYapi, TPSICOBUHU, a TAKOXX CTpyMKHU. Ha BBIrHYTIi mOBEpXH1 HU3UHHOTO 0010Ta
PYX BOJAM HAMPaBIECHUN 10 LICHTPY.

bonora marote cneuudiuny rigporpadiuHy ciTky. bonoTHi Bogoiimu — 11e
o3epa Ta o3epus. Bouu MmawoTh Oeperu 3 Topdy. Jlexkonn Ha iX MOBEpPXHI
MaHJpPYIOTh MOXOBI ciuiaBUHHU. O3eplis MOB’si3aHl 3 MIKpOpebe()oM MOBEpXHI Ta
O6onotHumu Mikponanamadramu. lle enement wmikponanamadry (macMoBo-
03epIEBOro). IX MOXyTb OYTH JecaATKHM, COTHi. BOJOTHI BOJOTOKH (piduku,
CTPYMKH) 3IIMCHIOIOTh OCHOBHE BiJIBeJCHHA Boau 3 Ooiit. Ti BojgoiimMu Ta
BOJOTOKH, IO 3aJUIIMIIACA BiJl TOYATKy TOP(OHAKONMYEHHS 1 MAIOTh MIHEPAIHHE
JIOXKE, HA3UBAIOTH TIEPBUHHUMH, 1HIIIl — BTOPUHHUMHU.

CtpykTypa BOgHOro O6ajiaHcy OOJIT 3aJIeKUTh BiJ iX THUITY, a TAKOXK CKJIAJIa€ThCs
3 OanaHciB okpeMux jganamadriB. g BepxoBux OOMIT y NPUXIAHIA YaCTHHI
nepeBaXxaroTh onajau. Jis HUI30BUHHUX — MOBEPXHEBUU Ta Mi3eMHUN NPUTIK. Y
BUTpPATHIA 4YacTHHI TPAKTUYHO 3aBXAM TIepeBakae BHUMNApOBYBaHHA. [[s
HU3MHHHUX OOJIT 30HM HEJOCTATHHOI'O 3BOJIOKEHHSI MOT0 YacTKa MOXKE J0CATaTH
100%. HaiiOu1biny KUIBKICTh BOJM BHUIIAPOBYIOTH IJIaBHI Ta 3a00J0YEHI JEIbTH
pIYOK B yMoOBax cyxoro cyorpomiunoro kiiMary (mo 1 300 mm Ha pik). bararo
BUIIAPOBYIOTh TaKOX 3a00JI0Y€H1 TPOMiyHi Jicu. B yMoBax momipHOro kiimMary
HalOUIbIlle BUNAPOBYIOTh NMEBHI BUAM TPsCOBMH — 10 600 MM 3a Temiy mopy
poky). Ce30HH1 3MIHU CKJIAJIOBUX BOJHOTO OanaHCy MPU3BOJASATH 0 3aKOHOMIPHHUX
KOJIMBaHb PIBHS IPYHTOBHUX BOJ Y 00JI0T1, TOOTO POPMYIOTH HOTO BOJHUMN PEXKUM.
XapaktepHuil rpadik Xoy pIBHIB BOJIU AJig TOpd AHUX OONIT MOMIPHUX IIUPOT
MOKa3aHo Ha puc. 2.85.

TeroBuit pexxuMm Takux OONIT 3aJ€kKUTh HE TUIBKA BiJl 3MiH 30BHIIIHIX
(daxTopiB, ajne 1 BiJ BOJAHO-TEINIOBUX XapaKTEPHUCTUK 00JiT. YuM OUIBIINI BMICT
BoJM Y Topdi TUM Oisbllla HOro TEIUIOEMHICTh. TeIIOnpoBIAHICT AYy>Ke HU3BKA.
J1000B1 KONMBaHHS TEMIEPATYp MOMITHI A0 ruOun 15-25 cm, a ce3onHl — 10 3-
3,5 M. 3amep3anHs O0dIT BiOYBAa€ThCs MI3HINIE HDK HEBEIMKHUX 03€p Ta PIYOK
(mpubnuzHo uepe3 15-17 ni6 micns CTIMKOro mepexony TeMmIeparyp MHOBITpS

Hkye 00). MakcuMalnbHa TOBIIMHA IIapy TIepeMep3aHHs gocsrae juiie 60-65 cMm.

[ikaBuM mpukiaagoM He Topd’ssHuX OomT € Mapmi. [le cMyra HHM3MHHUX
y30epekb MOpIB, L0 3aTOIUIIOETHCA JIMILIE i Yac HAWBUIIMX MPUIUIMBIB, a00
HaroHiB Bojau. i mmpuHa focsarae 30 kM. TYT MOEAHYIOTHCS JTYKH Ta GOJOTA.
Ipyaru Garati Ha rymyc, pOCIMHHICTH TamogiTHa. 3HAYHA YAaCTHHA MAapIiB
BIIFOpOJI’KEHA 1aMOaMu 1 MepeTBOpeHa Ha MoJisi. Mapiii MOXYTh yTBOPIOBATHCS
Ha HaMmyjaX, MYJMCTHX TicKax a0o mimaHucTux Hamynax. Ha mickax BOHU He
yTBOpIOtOThCsA. [lickM 3aHaATO pyXJIMBI 1 MarOTh 3HauHi Koe(imieHTH (uIbTparii.
TunoBumu  ¢i3uko-reorpa@iuHUMH  OCOOIMBOCTAMH  TEPUTOPI  MapuIiB €
HAsIBHICTh KPIKiB (BY3bKHUX MPOTOKIB, IO JAPEHYIOTh IPYHTOBI BOAM) Ta MEHIB —
3amajiiH 3amoBHEHUX Boj0I0. OcTaHHI OyBalOTh NEPBMHHUMHU, BTOPUHHUMH, a
TaKOX BIJICTYEHUMU BEp-XiB’sIMU KPIKIB.



[lepBUHHI pOCIMHHI acolialii CUJIbHO 3aTOILUTIOIOTHCS M1 Yac MPUILUIUBIB. AJie 3
MOSIBOI0 POCJIHMH IHTEHCHUBHICTh BIAKIaJaHHS HAHOCIB 3HAYHO I1JIBUIYETHCS.
PiBeHb Cy1ll MiIHIMAETHCS 1 YMOBH CEpEIOBHUIIA 3MIHIOIOTHCS. 3’ SBIAIOTHCS HOBI
pociuHHI acomiarnii. TakuM YMHOM XapakTEpHOIO OCOOJUBICTIO POCIMHHOCTI
MaplIiB € CMyracTuii (MIKpO3OHAJIbHUI) pO3MOAUT B 3al€XKHOCTI BiJl YMOB
cepenoBuia. Mapiii MOCTYNOBO HacTynaroTh Ha mope. Ilepuii ctaaii po3BUTKY
MPUMOPCHKOTO COJOHOT0 00JI0Ta MPOXOoIATh 3a 25-50 poKiB, ajne MOBHA CYKIIECis
MO>Ke TPUBATHU JeKlJIbKa coT pokiB. OcTaHHi 1 cTaall 3a1exarh BiJf yMOB Ha MeKax
MapiriB. lle BHUpakaeTbcs B HAsIBHOCTI KpallOBUX [IOH, KOHTaKTy 3 JIyKaMH,
NPUTOKY NpICHUX BOJA. B ocTaHHbOMY BHMAAKy CYKLECiS MPOJIOBKYETHCS 10
MOSIBU  COJIOHYBAaTOBOJHMX CHUIBHOT 1 KIHIIEBOTO TMEPETBOPEHHS Mapily Yy
MPICHOBOJIHE 0OJIOTO.

bonora BimirpaioTh Ba)JIMBY pOJib Yy 3arajJilbHOMy T1IpPOJIOTTYHOMY PEXHUMI
TepuTopid. BHacnigok MiBUIIEHOrO0 BUINAPOBYBAHHS Ta TpaHcmipaiii 0ojoTta
3MEHIIYIOTh CEpPEJHIO BEJIMYMHY CTOKY BOAM 3 TepuTopid. Pi3HUUSA ¥y
BUIAPOBYBaHHI 3 OOJIT Ta OTOYYIOUMX TEPUTOPIM HApocTae 13 3arajibHUM
3MEHILEHHSM 3BOJIOXKEHOCTI TEepUTOPiN (30UIBIICHHSIM CyXOCTI KiiMary). Takum
YUHOM IPU OCYLIEHHI OOJIIT BUMAPOBYBAHHS 3MEHIIYETHCS, @ CTIK 30UIBIIYETHCS.
Brmme OoniT Ha MakCMMaJdbHUM Ta MIHIMaJILHHMH CTIK HEOJHO3HAauHUH. Bimomo,
10 OCYIIEHHS OOJIT B IIJIOMY BUPIBHIOE CE30HHI KOJIMBAHHSI CTOKY. bosoTa Takox
BIUIMBAIOTh HAa T1APOXIMIYHUM CKJIaJa piukoBUX Boj. CIiJ TaKoX 3ayBa)KUTH, 11O
TEXHOJIOT1i MeJtioparllii 60JIT MOBUHHI OyTH THYYKUMU 1 BUCOKOPO3BUHEHUMHU. [Ipu
HEMpaBWJIBHOMY OCYILIEHHI MOXYTh CTBOpIOBaTHCS NWIOBI Oypl (BUAYyBaHHS
BITPOM JIETKUX OCYIIEHHUX YaCTOK TOPdY Ta HAMYIy).

2.6.7. I'igpoJiorist rupJ pi4vok

['vpnoBi AUIAHKK PIYOK 3a3HAIOTh BIUIMBY BOJOWM — BOJONPUHOMHUKIB
(MopiB, o3ep). ['iaponoriyauii pexxuM piYOK TYT 3HAYHO 3MIHIOETHCA (THUPIAMHU
HA3MBAIOTh TAKOX MICIS BIAIIHHS MPUTOK B TOJIOBHY P1UKY, aje 1l BUMAJAKU MU HE
OyaemMo TyT posrisaaTv). B mupokoMy po3yMiHHI THPJIO OXOIUTIOE 1 YAaCTUHY
pIUKM 1 YacTHHY BOJOMMU. [[1s1 MO3HAYEHHS TaKOTrO KOMIUIEKCHOTO MEPEeXiTHOTO
BOJHOT'O 00’ €KTY BBOASTH MOHSTTSI — T'UpJioBa 00JacTh. JJisi MOPCHKHUX TUPJT BOHA
BKJIIOYa€e: 1) TUpPJOBY AUISHKY pIYKW; 2) TUpJoBe Yy3Mop’s. Jlekomum Takox
BUJUISIOTh TEPEATUPIIOB] JUISHKM PIYOK Ta NEPEArupiioBI akBaTopli MOPIB.
Bepxus (piukoBa) Meka rUpiIoBOi 00JIaCTI BU3HAYAETHCS 200 PO3MOBCIOIKCHHIM
cnenuiYHUX KOJIWBaHbL PIBHIB BOJM TIOB’SI3aHUX 3 MOPCHKUMH (haKTOpamu
(MpUIIMBY, HArOHW), a00 MOYATKOM JIENTOBUX PO3TalyKeHb. PO3MOBCIOMIKEHHS
NPUILIUBIB Yy pIUKaX MOXKE MPOSBIATHCS Yy BUIJSAAI CHEIU(PIYHUX XBUIb, SKI
pyXaroTbCsl MPOTH TeUli 1 MAIOTh AYXKE KPYTUH MepeaHiid cXuil (BUCOTOIO 70 3 M)
Ta JIyKe MOJOrui 3aAHiil. B pi3HMX MICHEBOCTSX BOHU OTpUMAJIM Pi3HI BIACHI
Ha3BU: OOp; Mackape; Mmopopoka Ta iHII. Bigmganbs po3MOBCIOKEHHS CaMHX
npurinBiB Ha AmazoHill csarae 1 400 kM, Ha p. CB. JlaBpentis — 700 kM, SHI3u
— 600 kM. XBWJI1 CTBOPIOIOTHCSI HE CKpPI3b, 1 PO3MOBCIOIKYIOThCSI MEHIIE (Ha
Amazoniii Ha 300 km). IlikaBe sBule cnoctepiraetbest Ha piuii CeHnt-IXo0H, 1110
Brajae y 3aroky ®anji. Heganko Bij rupiia BoHa NMPOTIKAE Y BY3bKINA CKENSICTIN



yienuHi. [Ipu po3noBcoKeHH1 NPUIIIMBHOL Teuii IPOTH Teuli piuKH piBHI Mepes
3BY)KEHOIO JUISHKOIO AYyXK€ IMIBUAKO MiIBUINYIOThCS. [Ipu 1IbOMY yTBOPIOETHCS
BOJIOCIIA]] HAMIPABJICHUM MPOTH Teuii piuku. BilmiauB BupaxxeHU# Tak caMo pi3Ko.
Tenep yTBOpIOE€THCS BAKE MPSIMUIL BOJIOCTIA]] Y BEPXHIM YaCTUHI YIICIHUHU.

Mopcbka Meka THpJIOBOI 00JIacTi BHU3HAYAETHCA 3a PO3TAIIYBAHHSIM 30HH
PO3MPICHEHUX PIYKOIO BOA, a00 3a 0COOJIMBOCTAMHM PENbE(Y HA, 110 OB’ SI3aHUN
31 cielM(pIYHUMU BiJKJIaJJaMy HaHOCIB. B 11iloMy BU3HAaU€HHS rUpIIOBUX 00JacTei
BEJIEThCS 32 KOMILIEKCOM O3HAK. IX MesKi JeKoJIu BUpakeHi He 4iTko. KpiM Toro,
SKIIO BPaXOBYBATH TUIbKH OJITHY O3HAKY, TO MOXHa 3po0uTH MOoMMIKy. Hampukiasn
06arato piuoK CTBOPIOIOTH MIJBO/HI KOHYCH BHHOCY, ajlé BOHM PO3TaIllOBaHI BXKE B
MeXax MOpPChbKHX akBaropiil. Hampuknan konyc BuHocy ['anry 3 bpaxmanyTtporo
3aiimae OUTbIY YacTUHY bickaiicbkoi 3aTOKH.

BrnuB piuku, OKpiM po3MpICHEHUX BOJ, MOKE MPOSBIATHCS Y BUHUKHEHHI 30H
MYTHHUX BOJ], CTOKOBUX Teuiil Ta 1H. BruiuB mops (03epa) Takoxk MpOSIBISETHCS HE
TUIBKM Yy 3MIHaX PIBHIB, ajie¢ 1 y 3MIHI MOJISI IIBUJIKOCTEH MOTOKY, BTOPTHEHHSIX
COJIOHMX BOJI, 3MiHI MPOIIECIB TPAHCIOPTY HAHOCIB, PO3BUTKY pycen (MpOTOK) Ta
1H.

['upnoBi o6macTi pivYOK TOJAUISIOTH HAa OJHOPYKaBHI (HEpO3ralyKeHi,
Oe3nenbTOBl) Ta OaratopykaBHl (posraimykeHi, aenbToBi). HazBa «menbTa»
BuHMKJA e y JaBHiit ['perrii 1 moB’s3aHa 3 moAIOHICTIO TUPOIOBOT AUTSHKH p. Hin
10 BianmoBigHO1 Jitepu (A). T'mprma moctynoBo po3BuBatoThCA. (OcoOJIUBOCTI
PO3BUTKY TMpPOSIBISIIOTHCS Y 3arajJbHOMy iX Burisal (Oymosi, mopdosorii) i
3ajiexaTh BIJ] CYKYNHOCTI T€OMOP(OJIOTIYHUX, TEOJIOTIYHHMX, TeorpadiuHux Ta
riposioTiyHuX (aKTOpiB.

Pi3HOMaHITHICTh TIPOIECIB PO3BUTKY MOKHA 3BECTH y MEBHY (opMaiizoBaHy
cxemy (puc. 2.86). Lla cxema crtBopeHa B. MuxaitnoBum. Bin po3srisigae
MPUHIIMIIOBO MOXJIMB1 CTaJ(li pO3BUTKY TMPJIOBUX 00JIacTed 1 BUAUIAE OCHOBHI X
tunu (1admn. 2.6.).

B. MuxaiinoB BiaMmivae, 1o nepexia Bif OJHOI cTamii 10 Apyroi (Bia OJHOTO
TUIy J0 JpYyroro) BU3HAYAETHCS TEPII 3a BCE IHTEHCHUBHICTIO 3allOBHEHHS
MOpPCBHKUX 3aTOK, a00 MIATOIUIEHUX JAUISHOK JIOJMH PIYKOBUMHU HaHOCAMHU.
YTBOpEeHHSI IUX akKBaTOpidl BiH BIJHOCHTH JO 4Yacy 3aBEpUICHHS OCTaHHHOTO
3HAYHOT'O MICJSUTROIOBUKOBOTO MiABUINIEHHS piBHSA BoAau CBiTOBOTrO OKeaHy (5-6
TUCAY POKIB TOMY). [HTEHCHBHICTH 3allOBHEHHS B CBOIO YEPry 3aJ€XKHUTh Bl
BEJIMYMHU CTOKY HAHOCIB B pIYlll, €MHOCTI THpia (3aTOKH) Ta NPOTUII]
(BiIHECEHHS] HAHOCIB) OKPEMHUX MOPCHKUX (PAaKTOpIB — NPUILIUBIB, HAroOHIB,
TEYil, XBUIIb.

Tabnuys 2.6.
Tunu rupsioBux obdJacreit pivok



Tun ['upnoBe y3mop’st ['upsioBa 001aCTh piuKH
THPJIOBOI
JUISTHKH Tun ITigTun I'pyna Tun ITigTun
pIYKH
1 2 3 4 5 6
OpHopy- | Hamis- |By3bka3aroka,| bes- I HaniB3akpura I-a numanna
KaBHHI | 3akpure | JmMmaH, ryba | JenbToBa 0e3/eIbTOBRA
(6e3- Jlaryna I-6 naynna
JIeIbTO- Ecryapii I-B ecTyapHa
BHIA) Biaxpute — 11 BizkpuTa —
6e3nenbToBa
Posrany- | Hamis- Bysbka Henvrosa | III HanmiB3akputa | [11-a 1uMaHHO-
KCHUH | 3aKpuTe 3aToKa, JIeNTbTOBA JIeIbTOBA
(nenbro- JIMMaH, ryba (3 menpTOIO
BUA) Jlaryna 3amoBeHeHHs) | I11-6 narynHo-
JIeNIbTOBA
Ecryapiit III-B ectyapHo-
JIeIIbTOBA
Binkpure — IV Bigkpura nenb- —
TOBa (3 ICIBTOIO
BUCYBaHHSsI)

OcoOnuBOCTI BOJHOTO PpEXUMY THUPJIOBUX 0OJacTeil TPOSBIAIOTHCS Y
HIBUAKOMY PO3IUIACTYBaHHI XBWJb, NAaBOJAKIB Ta TIOBEHEW, MNEPIOAUIHOMY
3aTOIUICHH] HU30BHUHHUX TEPUTOPIH, CKIAJHOMY MEPEepo3MOJili CTOKY B MEkKax
JeNbT, 0COOJUBOMY PEXUMI PIBHIB BOJAM, MEPIOAMYHUX BTOPTHEHHSIX MOPCHKUX
BOJA (Kl MOXYTh BiIOyBaTUCS B PI3HHX IIapax NOTOKY, YTBOPIOIOYM CKIIAHY
KOH(]Irypaliro emwpu MBUIKOCTEH), oclaljeHHI Ta 3HUKHEHHI PIYKOBOTO
CTpyMeHs (CTpYMEHIB) B Mexax y3Mop’st Ta iH. OcoONIMBUM € HE TUIBKK BOIAHUH,
aje 1 BeChb T1JPOJIOTIUHUN pexkuM Tupi. Lle crocyerbcs pexxuMy HaHOCIB Ta
pycinoBux  nedopmamii, TEpMIYHOTO Ta  JHOJAOBOIO,  T1IPOXIMIYHOTO,
T1ApOo06I0JIOTIYHOTO PEKUMY.

q a c T ) | H a 3
3 AT AJ Db HII r 1T A POJOIIYHI
B U IO A T A IHPOIODETCH

«Booi 6yna oana wapiena enaoa cmamu COKOM HCUMMS HA 3eMiy.

Jleonapoo oa Binui

«Kapmuna suoumoi npupoou 8uzHauacmuscs 600010 ».

B.I1. Bepnaocwkuii

«JItoouna ne yinye 600u 0omu, OOKU He BUCOXHE 0HCePEION.



Hapoona myopicmeo

IHpuponxui Boagwum i arTmMocdedepa
3 em ai

[loBepxHeBl YACTHMHM TIUIAHET 1€ crneludiyHl KOCMIYHI YTBOPEHHS, Je
BIIOYBA€ETHCS CKIJIAJIHA B3a€MOJIISl BHYTPIIIHIX Ta 30BHIIIHIX ()aKTOPIB PO3BUTKY.
BoHu, sk ckiaaHi cUCTeMH, MPOXOASITh Yepe3 MeBHI CTaHW CTaOUILHOCTI Ta 3MiH,
[0 MOXYTh TOBTOPIOBATHCS IMKIIYHO. Bce 1ie BimOMBaeThcs 1 Ha KIIIMaTi
(MeTeoposoriunii  cknanoBid cuctemu). Cnenudikoro 3emii € HasBHICTh
MOTYXHO1, poO3BUHYTOI Tiapocdhepu. Lle HeBig emMHa cCKiIagoBa HK YyCI€l
MPUNOBEPXHEBOi (reorpadiuHoi) O0OOJOHKH, TaK 1 KIIMATH4YHOI cucteMu. Tomy
B3a€EMO/IISI MPUPOAHUX BOJ Ta aTMOchepu 1€ OJAMH 3 OCHOBHUX reorpadiuHux
MPOLIECIB.

3.1.1. KnimatuuHa cucrema 3emMJi i npupoaHi Boaun

3a cyyacHMMHU BU3HAYEHHSAMHM KJIIMaTH4YHA cucTeMa 3eMJll BKitoyae armochepy,
rigpochepy, mitochepy, kpiochepy Ta Oiocdhepy. Ilpu Takomy migxoai BoHa
BUCTYyIA€ aHAJIOroM reorpadiyHoi 000J0HKH Ta 0i0chepu B LIMPOKOMY PO3YyMIHHI.
OdeBHHO, 10 TTOCTYIOBO MMOBHHHA BiIOYBAaTUCS YB’s3Ka YSIBICHD MPO IIi CKIATHI
CUCTEMHU.

JlaHku KJIIMAaTUYHOT CUCTEMU MAIOTh P13H1 (P13UUHI BIACTUBOCTI.

Tabnuys 3.1.

XapaKkTepUCTHKHU CKJIAJTOBUX KJIIMATHYHOL cucTeMu 3emuri

Xapaktepuctuka | ATMo- Mo- OkeaH Kpiocdepa
chepa | BepxHsa | Mosepx- | mu- |MaTepuko-| Mopcb-
c:yUJi1 HeBWiA> |BUHHWIA | BWIA Nig | KUK nig
Maca, 10" ke 5,3 3,0 79 1260 29 0,046
Maca BigHOCHO 1 0,55 14,9 238 54 0,009
mMacwu atmocdepu
MuToma Tennoem- 103 800 4,2|-10° 2,1-]10°
e
HiCTb,
K- K
BigHocHa 1 0,45 68,5 99,7 11,3 0,019
TemnnoemHicTs, K
1 . . . . e
) MoBepxHeBWIA LWap I'PYHTIB Ta nopig ToBLwMHOK 10M i IMTOMOLO Baroto om’
2) lWap ToBLUMHOW 240 M

PizHuis y ¢i3uyHUX BIIacTUBOCTAX atMoc(depu Ta riapochepu BILUIMBAE HA Te,
[0 Teplia 3 HUX HabaraTo OUIbII pyxJiMBa 1 MiHJIUBaA. Aje 1 riapocdepy ciin
BBXaTH JIOCUTHh PYXOMHM CEPEIOBHUIIIEM.



Kpiocdepa, sk naHka KIIMAaTUYHOI CHUCTEMH, CKJIQJAE€THCS 3 MATEPUKOBOTO,
MOPCBHKOTO JIbOAY Ta CHITOBOI'O MOKPOBY. 3a JNAaHUMHU 31 IUTYYHHUX CYIYTHHUKIB

3emi BOHH 3aiiMaioTh B cepearboMy 10% mmromi i moBepxmi (6imst 59 - 100 xm2),

[TopiBHSAHO 3 IHIIMMHU JIaHKAaMM KIIMAaTHYHOI cCHUCTeMH JjiTochepa HANOUIBII
KoHcepBaTUBHA. OCHOBH1 (Di3WYHI XapaKTEPUCTUKU 11 TMOBEPXHEBOrO IMIapy
(IiABHOTO 1IApy), 3MIHIOIOTHCS TOPIBHSHO MOBUIBHO. AJie JAEsIKI — IIBUJIIIE:
anb0e10, TETUIONPOBIHICTh Ta 1HIIII.

BnactuBocTi 6iocdepu, sSK YacTMHU KIIMAaTHYHOI CHCTEMHU, BHU3HAYAIOTHCSA B
OCHOBHOMY POCJIMHHICTIO.

KoMmoHeHTH KIIMaTU4YHOI CUCTEMHU 3HAXOJAThCA y CKIAJHUX, HETIHIMHUX
3B’SI3Kax, 10 MPUBOAUTH JO CaMOpPEryJdilii Ta aBTOKOJWBaHb. OOMIH KUIBKICTIO
pyXy MDK atMoc(deporo Ta OKeaHOM, HE€ [UBISAYUCh HA BIJHOCHO Maly Macy
NepIoi, BUKJIMKAE OCHOBHI PYXM B OKEaHaX Ta MOpAX. 3 TPONIYHUX IIHPOT Y
BHCOKI NIEPEHOCATHCS MACH TEIUIOi BOAM. Y XOJOAHY MOPY POKY OKE€aH PI3HUMU
NUISIXaMU BiJJlae Teryio atMocdepi, BiH B LUIOMY BIUIMBAa€ Ha OCOOJUBOCTI ii
IUHAMIKM (UUpKYJsIii). 3a il paXyHOK Ha KOHTHHEHTHU MEPEHOCITHhCS TEIUIO 1
BoJiora. B 3ajie’kHOCTI BiJl CTaHy MOBEPXHI CYX0J10]1y, IHTEHCUBHOCTI aTMOC(hepHOT
LHUPKYJIALI], BIACTUBOCTEN MOBITPSHUX Mac BIAOYBA€TbCS NMEBHUNW OOMIH TEIJIOM
Ta BOJIOTOI0 MK aTMoc(eporo Ta KOHTUHEHTOM. OOMIH BOJIOTOI0 MIX CYXOJ10JIOM
Ta OKEAaHOM BUPAXKAETHCA Yepe3 CTIK BOJ PIUOK Ta CTIK JbOJAOBHKIB.

CknagHa B3aeMOJIis BiIOYBA€ThCS MK aTMOC(Eporo, OKEaHOM Ta Kpiocdeporo.
Mopchkuil i1 Ha TPOTA31 POKY 3MIHIOE CBOE TMOJOXKEHHA. Bim HboOro 3amexarhb
MEepUIOHATIbHI KOHTPACTH TEMIEPATYp Ta OCOOIUBOCTI IIUPKYJIALIT aTMOCchepu.

JJist MOKPUBHUX JILOJIOBUKIB IIPU MOPYIIEHH1 PIBHOBATM MIX iX MOTY>KHICTIO Ta
HMIBUAKICTIO PYXYy XapakTepHO BUHUKHEHHS KPYyHMHHUX 00BajiB. BoHM BUKIMKAIOTh
JI0IATKOBE PO3IMOBCIO/KEHHST JHOAY Ha BEIMKI IUIoml (chop/k). Bonu manu
BEJIMKE 3HA4YEHHs NpH PoO3MNaaax JbOAOBUKIB y MuHYJIoMy. lle, B cBOlO uepry,
NPUBOJUIIO 0 PI3KUX ToxonojaHb. Ckuau npony y IliBHIUHY ATIaHTHKY Ta
AHTapKTUYHI BOJM BUKJIHMKAIM TOBEPHEHHS JbOJIOBUKOBHUX YMOB Ha 0Oaratro
CTOJIITb.

Oco0nuBy poib B KJIIMAaTUYHIA CUCTEMI rpae XMapHICTh. [Ipu yTBOpeHH1 Xmap
BUJIUISETHCS 3HAYHA KUIBKICTh €HEpTii, 110 BIUIMBAE HA TEMIIEPATypHUU pPEXKUM
atMocepu 1 Ha 11 AuHaMiKy. Xmapu BiIOMBAIOTH Ta 3acCBOIOIOTH MOTOKH
MIPOMEHEBOI €Heprii, 3MIHIOIOTh pajalaliiiHuil 6anaHc.

CtaH eKOJIOTTYHUX CUCTEM BU3HAYAETHCS PECypcaMu Terjla Ta BOJOTU. 3 1HIIOTO
OOKYy pOCIMHHHUN CBIT 4acTO BU3Hauyae ajabOeno, NMpuilMae ydacTb B Ipoliecax
BOJIOOOEPTY, € OCHOBHUM JIKEPEIOM KUCHIO, BIUTMBae Ha BMicT CO? y MOBITPI.

Icaye rimoTe3a, moO cTaH KIIMAaTUYHOI CHUCTEMH BHM3HAYAETHCS HE CTUIBKH
30BHIIIHIMU BIUIMBAMH, CKUIBKM CKJIQJOK0 BHYTPIIIHBOIO B3a€EMOJIEI0, sKa
BUKJIMKA€ OCOOJIMBI BHJAM IMKJIIYHOCTI, aBTOKOJMBaHHA. BHaAcCIiOK 1bOTO Mpu
OJIHMX 30BHIIIHIX yMOBax Ha 3emili MOXYTh ICHYBaTH pi3HI KiiMatu (pi3Hi
reHepaibHl CYKYMHOCT! KIIMAaTUYHUX XapaKTEpPHUCTHUK). Taki cHCTeMH Ha3UMBarOTh
IHTpa3UTUBHUMH. ['i0TE3a IHTPAH3UTUBHOCTI KJIIMATY NMOTEPOYE 11€ OCMHUCICHHS 1
JOTATKOBUX JOCIII/IPKEHb.



Haii6inpi 3HayHUMHU 3MIHAMU T100aBbHOTO KIIMATy 3eMJll € YepryBaHHS
TEIUIMX Ta JIbOJAOBUKOBUX PEXUMIB. B iX NOCHIIKEHHSAX TaKOX MPOSBISIIOTHCA
pi3HI morIsiAM Ha (QYHKUIOHYBaHHSA KiaiMaTH4HOi cuctremu. OnHI aBTOpU
MIIKPECIIOI0Th POJIb aBTOKOJIMBAaHb, a 1HIN — 30BHIMIHIX yMOB. Bimomoro €
po6ora B.S1. Ceprina ta C.51. Ceprina (1978 p.). Ix nocnimxkeHHs nokasano, 1o B
CUCTEMI JIbOJIOBUKHM — OK€aH — aTMoc(epa ICHYIOTb aBTOKOJMBAHHS 3aBISKH
nepeKaylli Mac BOAM Ta €Heprii MiXk JBOMa IHEPUIMHUMH MiJCUCTEMaMH: OKEaHOM
Ta JIbOJOBHMKAMHU. [HEpIiiHI BIACTHUBOCTI OKE€aHy TOB’s3aHI 3 BEJIUKOIO
TEIJIOEMHICTIO, a JIbOAOBUKIB — 3 MaJIOI0 HIBUIKICTIO HAKOMWYEHHS Macu Ta
taHeHHsa. Ll migcucTtemu 00’€qHAHI HENIHIAHUMH TOPSIMUMU Ta 3BOPOTHIMHU
3B’s13kamMu. Po3paxyHku Ha Mojeni Oyl NpeNcTaBieHI, 30KpeMa, Yy BUTIISAII
TEOPETUYHUX KPUBHX JIbOJAOBHUKOBUX KOJUBaHb. BOHM TakoX JOIMOMOIIIA
BCTAHOBUTH HEOJHOYACHICTh (3aTPUMKH) B KOJMBAHHAX MAacH JIbOJIOBUKIB,
TEeMIIepaTypyd Ta BOJOTOCTI NPHU3EMHOTO NOBITPs. TakMM YMHOM HE MOXKHA
TOBOPUTH HIOM 3J€ICHIHHS TMOBHICTIO, >XOPCTKO KOHTPOJIOETHCS MOBITPSIM.
MuiKIb0A0BUKIB’ S Ta mTepiri (a3u 3JeIeHIHb XapaKTEePU3XYIOThCS BiTHOCHO
BOJIOTHM KJIIMAaTOM, a caMi 3JICICHIHHS Ta ITOYaTKH MDKJIBOJIOBHKIB I — BIJTHOCHO
CYyXUM.

[loenHaHHsS KOJMMBAaHb 30BHIIIHBOTO Ta BHYTPIIIHBOTO MOXOJKEHHS MPUBOAUTD
70 YCKJIQJJHEHHSI TMEpIOAMYHOCTI, BUHUKHEHHS CKJIaAHUX pUTMIB. BOHU Takox
PO3BHBAIOTKLCS HENIHIITHO, CBOEPiHO. Lle 1m1e o/jHa BIacTUBICTh CKJIaJHOT CUCTEMHU.
[Ticns 3aBepIIeHHS] KPYITHOTO PUTMY CUCTEMa HE TIOBEPTAETHCA TOYHO Y BUXITHUMN
ctad. Bona eBomtonionye. O0’€KTUBHE MOE€IHAHHS (J1aJ€KTHKA) IMEPIOIUYHUX,
KOJMBHUX Ta OJHOHANPABIECHUX 3MIH XapaKTEPHU3Y€E MPOIECH EBOJIIOILII.

AHani3 MOKJIMBUX MPUYMH 1 MEXaHI3MIB BIUIMBY 30BHIIIHIX YMOB Ha PO3BUTOK
3JICJICHIHb MOXHa MpojeMOHCTpyBaTu 3a mnorisgamu B.O. 3ybakoBa. Bonu
0a3yloThCSi HA JIaHUX MaJCOKIIMAaTU4YHOI 1HQopMamii, 1 0coOnHMBO 3
rIIMOOKOBOJIHUX OKEAaHIYHUX Ta MOPCHKUX BIAKIAAIB. BiH MpONOHye B OCHOBY
kjacu@ikamii MaaeoKIIMaTIB MOKJIACTH BIIOMUM 3 Teoyiorii BUCHOBOK IPO
ICHYBaHHS ,,KOCMIYHUX» (TaJJaKTUYHUX) 3UM Ta JIIT, TOOTO TJISI[IOEP Ta TepMOeEp.
3a octanH1 2,7 MipA. poKiB Ha 3eMJIi IT’ATh pa3 ICHYBaB JIbOJOBUKOBUHN pexkuM (1
KOXeH pa3 Ourblie HiK mo 50 MJIH. poKiB). ,,BinMiueHa nepioANYHICTD SABISIETHCS
HaNHOUIBII SICKPAaBOIO Ta OE3CYMHIBHOIO OCOOJIMBICTIO 1CTOPIl KIIMaTy 3emiii».
CmiBcTaBiieHHS [UX JaHUX 3 M[aJCOKIIMATHYHOI  (MaJIEOTiIPOJIOTTYHORO)
iHpopMaIli€ero, OTPUMAHOIO MO TJIMOOKOBOAHUM KOJIOHKaM, [OKa3ajo, IIO0
TeMIiepaTypy TJIMOMHHUX IIapiB OKEaHy MOXHa BUKOPHCTOBYBATH B SIKOCTI
KUIbKICHOTO TapaMeTpa, SKUM BigoOpaxkae 3MIHM TJIOOAJIBHOIO TEPMIYHOTO
pexuMy 3emili 3a Mepioau JECATKM MUIBMOHIB pokiB Ta Ounbmie. [lim yac
[IIALIOHEP MPaIIOI0Th MEXaHI3MU YTBOPEHHS Y MPUIIOISPHUX IIUPOTAX XOJOIHUX
COJIOHUX BOJI. BOHM pO3MOBCIOKYIOTHCSI Y HU3bKI IIUPOTH 1 YTBOPIOIOTH OIS AHA
OKeaHy Tak-3BaHy mcuxpocdepy (1o ¢ikcyeTbcsi 0oco0auBocTAMH Binkiaai). Lle 1
€ OCHOBHUI ME€XaHi3M, IO BIUIMBA€ Ha BUHUKHEHHS 3JI€ICHIHb Ha cyxoaohi. Bin
yTpUMY€E BCIO KJIIMaTUYHY CHCTeMY B TeBHOMY cTaHl. [lpuunHu > #oro
BUHUKHEHHS TJIMOOKI TEKTOHIYHI IepeOy/I0BM B MaHTIi Ta 3eMH1{ KOp1, OB’ sI3aH1 3
raJIaKTHYHUMHM Ta BIACHUMU €BONIOLIMHUMHU TponecaMu. [lo-cyTi — 11e 1ie Oubiin



iHepIiiHa cHCcTeMa, 110 BIUIMBAE€ HA MEHII IHEpIiiHy. 3y0akoB 3ampoIiOHyBaB
Ha3MBaTH JIBA OCHOBHUX PEXKUMH (PYHKUIIOHYBaHHS KIIMAaTHYHOI CHUCTEMHU
KJIIMaTOOKEaHIYHUMU. YepryBaHHs JIbOJOBUKOBUX Ta MIXJIbOJIOBUKOBHX €MOX B
MeXax IIISIII0ep BIUIMBAJIO HA 3MIHU BCIX KOMITIOHEHTIB MPHUPOIHU (B TOMY YMCII 1
NPUPOAHUX BOJ, BOJHUX 00’ €KTiB). ONUIIEMO 1€ Ha MPUKIIAJII TEPIIUX.

CunpHe noxonoganus kiaiMary (Ha 10-15°C) npuBoAUTh CIOYATKY A0 YTBOPEHHS
MOTYXHOTO  CHITOBOTO  TOKpPHMBY, a TMOTIM JbOAOBHKIB.  HaifOinbiie
PO3MOBCIOJIKEHHS JIbOJOBHUKIB CIOCTEPIrajioch B 00JACTAX JOCTATHHO BOJIOTOI0
KJIMaty. SI3UKu JIbOAOBHMKIB Yy MIBHIYHIA MiBKyJl gocsarand 40° mH. MIMPOTH.
30UTbLIYBAIMCH IO PO3MOBCIOJIKEHHS MOPCBHKOTO JIbOAY, CE30HHHX CHITIB,
OararopiuHoi Mep3i0Td. JIbOJOBUKM Ta TOXOJIOAAHHS NPHU3BOAWIM 10 3MIH
MPUPOAHOI 30HAIBHOCTI. APKTUYHUHN MOSIC PO3NOBCIOKYBaBcs 10 50-40° mH. m.
Ha koHTHHeHTax OUIS JBOJOBHMKIB ICHYBaJIM TyHJpa Ta TyHAapocten. [losicu
MOMIPHOTO, CYOTPOMIYHOIO Ta TPOIMIYHOTO KIIMaty OyinH 3BYXEH1 1 3MIlIEHI
(ctucHyTi). MakcuMyMmMu 3J€I€HIHb B LUIOMY MPUBOAWIM JO MOCYIIJIUBOCTI
KJIIMaTy, 110 CIpalbOBYBaJO K BiJl’€MHHUN 3BOPOTHIN 3B’SI30K 1 rajibMyBalo iX
pict. PiBenb cBiToBoro okeany mnoHuwxkascs Ha 100-150 m. Po3BuBanmuce Takox
ripchbki 3neAeHiHHs (HaBiTh B Adpulll Ta Ha ocTpoBax Tuxoro okeany). IliBHiuHa
MIBKYJIA CTaBajia XOJOIHIIIO0 HIXK MIBJIEHHA 1 TEPMIYHHI €KBATOP 3MIITyBaBCH.

["eosnoriuni, majsieo00TaHIYHI Ta MAJCOHTOJIOTIYHI JOCIIKEHHS TTOKa3yIOTh, 110
B CyOTpOIiYHOMY TMOsiCl (Ternep B OCHOBHOMY MOCYIUIMBOMY) IIiBUIIYBajach
BOJIOTICTh Ta TMOHIKAJIACh TeMmreparypa. Y OescriuHomy Benukomy baceitni
[liBHIYHOI AMEpUKHM 3HAXOAWJIHCh TIraHTChKI MPICHOBOJAHI o3epa JIaXOHTOH Ta
BonHB1/LI, po 110 cBiAYaTh JaBHI Oeperosi Tepacu. JlokazaHo, 1110 BOHH HE MOTJIH
KUBUTUCSA TaJIMMH JIbOJOBUKOBUMHU BoJaMu. BOHHM pO3BHUBAJIUCH BHACIIIOK
3BoJIO’keHHs KiiMary. [lomiOHi o3epa icHyBanu 1y €Bpasii. Ane mopsia 3 UM
ICHyBaJIM TaKO>X 1 BEJHMKI NMPUIBOJOBUKOBI o3epa. BenamuesHi MpuiiboJ0BUKOBI
TepUTOPii 3a3HaBaJM BIUIMBY (DIIIOBIArfAIiaIbHUX TMPOIECIB. 3aJUIIKH  1X
TISUTBHOCTI Iy>Ke 100pe 30eperyucs 10 HallluX JIHIB.

VY JIbOJOBUKOB1 €MOXHM PI3HUI MDK TeMmIlepaTypaMu HU3BKUX Ta BUCOKUX
HIMPOT B MiBHIUHINA MiBKyI ckinanana 55-70°C, a y mikiabonoBukoBi — 30-35°C.
3011bLIEH] KOHTPACTU MPUBOAWIM A0 1HTeHCUIKaIli aTMOc(hepHOT HUPKYIISILII.
3MIIIEHHS UUKIOHIB Yy OUIBII HU3bKI IIUPOTH NPUBOJIUIIO JI0 3BOJIOKEHHS
MOCYNITUBUX obJlacTei (Mpo 110 CBiIUaTh, 30KpeMa, HaBelIeH1 JaHi mpo o3epa). Lle
taki oOnacTi sk: [liBnenna €Bpona, [liBniuna Adpuka, Apasid, Llentpansna A3is,
nocyuuiuBi Teputopii [liBHiuHOT AMepuku Ta iHIl. [lepiogu niABUIIEHUX OMaaiB
y uX o0nacTsax Ha3uBaroTh IUmoBiasiamu. Came B el yac Ha piBHMHaxX Caxapw,
Apagii, ['061, mycrens I[liBHIUHOT AMepuKkH Ta 1HIIMX (OpMyBantach po3rairyxeHa
rizporpadiyHa CiTKa, U0 BKIIOYaIa PIYKU Ta 03epa.

B tponiunux obnactsax, mo Oyiu 3MIIIEHI JO €KBaToOpy, B LM yac HaBIIaKy,
ICHyBaB OUTBII TIOCYIILUTMBUIA KTIMaT. AJie BOHH OYJIH IOCUTH 3BY>KEHI.

Y  MDKIBOAOBUKOBI €MOXM KIIMAT 1 XapakTep MNPUPOJHUX BOJ CTaBajIH
noai0HUMHU 10 cydacHuX. Jlekonu xiaimaT OyBaB 1€ TEIUTIIMM. TakuM YHMHOM SK
po3ramryBaHHs (rimporpadiyHa ciTka) Tak 1 peXUM BOJHUX OO0 €KTIB 3HAYHO
3MIHIOETBCS Pa30M 3 KJIIMaTOM (XapaKTepUCTHUKaMH aTMochepu).



[Ilo cTocyeThcst TepMoep, TO BOHU TepeBakayin B icTopii 3emui. B ix uac He
MOTJIM PO3BHBATHCS 3JIe/ICHIHHA. HaBiTh B MOJMAPHUX paiiOHAX iCHYBaB TEILIUH
KJIiMaT 1 BiAmoBimHa rigporpadiuna citka. [Ipo 1me cBiguaTh mNajnekJIiMaTH4HI
JIOCIIDKeHHST 1, 30KpeMa, JaHl mpo BUKoONHY Quopy Ta ¢ayny. diopa Oyna
MpeCTaBleHa TeIUIOIOOUBUMU JIICAMH.

3.1.2. B3aemoais okeany ta atmocdepu

B3aemonis okeany Ta atMochepy — HaWBaXIMBIIIA CKIAJA0BAa KIIMATHYHOL
cuctemu 3emiii. Po3risinemo i OUTbII 1€TallbHO.

OCHOBHUM JIKEperoM €Heprii ik okeaHy, Tak 1 aTMocdepu BucTymnae CoHIE.
Ane atMmocdepa TOCTaTHBO MPO30pa, TOMY (HAKTUYHO BOHA OTPUMYE EHEPTii0 B
OCHOBHOMY BiJl okeaHy. lle mosicHioe xapakTep TemmepaTypHOi cTpaTthudikaiii
Tponiocepu. BaxiauBy posib rpae TakoX MapHUKOBUN (OpaHkepelHHil) e]exT.
Bin noB’s13aHuii 3 pI3HUMH KOMIIOHEHTaMU aTMoc(epu, B TOMY YHUCII 1 3 BOASHOIO
napoto. Ilopsin 3 BepTHUKaIbHMMU TOTOKAaMM TeIUIa BAXKIWUBY pOJb rpae i
TOPU3OHTANBHUH niepepo3noaul. OCHOBHUN HOro HampsMOK €KBATOP — IOJIOCH.
KpiM coHsiuHOI eHeprii MOMITHY poJib B OKeaHl Ta aTMmocdepi rpae eHepris
MPUILINBIB.

KpiMm 3aranbHUX kepen eHeprii okeaH Ta aTtMocdepa XapakTepU3YIOThCS
crierudikoro Qi3UYHUX Ta reorpadiyHUX 3aKOHIB PO3BUTKY. BOHN MaroTh criiibHe
MOXOKEHHSI 1 TeOXiMiuHy icTOpiro. IX OmMCYIOTH 3a JONOMOIOIO IPUHIUIOBO
€IMHOI cUCTeMH (I3MYHMX 3aKOHIB, SIKI BUBYa€ reodizuyHa rinponuHamika. Lli
3aKOHM ONHUCYIOTh HE TUIBKM MEXaHIYH1 pyXH, aje 1 MOTOKM eHeprii, (a3oBi
nepexoau, OOMIH pEYOBMHOIO Ta 1HIIE. BOHM MOXyThb BKIIOYATH TaKOX
€JIEKTPOMArHiTHI siBUIa. TakuM YMHOM BOHU HOCSTh CHUHTETHYHMH XapakTep 1
OMUCYIOTh CKJIAJIHI IPUPOIHI CUCTEMHU.

TemioBa B3aeMoj1isl OkeaHy Ta aTMOC(HEPH OMHUCYETHCA 3a JOTIOMOTOI0 PIBHSHHS
TerIoBoro 6anancy. JlocmikeHHsl MOKa3yoTh, 1110 IS CepeAHIX PIUYHUX BEJIMYUH
HOro CKJIaJ0BHX, AJIA ISJIBHOTO IIapy OKeaHy, OCHOBHUMU €:

1) R — paniauiitauii 0anaHc;

2) P — TypOyNeHTHUI TEIJIONOTIK MK MMOBEPXHEI0 OKEaHy Ta aTMOC(heporo;

3) A — oOMiH TEemjoM 3 HUKHIMU IIapaMU OKEaHy;

4) LE — BuTpaTu TelJla Ha BHUMNAapoBYBaHHS (L — 3axoBaHa TeIJIOTA
BUIAPOBYBaHHS; £ — MIBUAKICTh BUIIAPOBYBAHHS YW KOHJEHCAIIIT).

PiBHSIHHSI Ma€ BUTIISIA:

R=LE+P+A4. (3_1)

Jlo1aTKOBO MOXKYTh BIUIMBATH MPOIIECH YTBOPEHHsI, TAHEHHS Ta Aperdy Iboay
Ta cHIry. Termno, MOB’si3aHe 3 HUMH T03HAa4YuMO — D. AJsie BOHM OuIble
BIIHOCATHCS 1O CE30HHUX OanaHCIB (BEJIMUUH).

MakcumalibH1 3HAY€HHS pajialiifHOro OalaHcy CIOCTEPIraroThCs B TPOIMIKaX
(MeHIlIa XMapHICTh MOPIBHSAHO 3 €KBATOpiadbHUMU mKUpoTamMu). CepeHl MUPOTHI
BEJIMYMHU BUTpAT TeIUIa HAa BUMAPOBYBAaHHA TakoX HaWOuiemil TyT. CepenHi
IIMPOTHI BEJIIMYMHU TYpOYJEHTHOTO TMOTOKY Temia 3 T[OBEpXHI OKeaHy B
atMocdepy 30UTbIIYIOThCS 31 30UTBIIIEHHSIM IIUPOTH (OKeaH 00irpiBae atMmochepy).
[lepenecenHs Temia TedisIMH 3A1MCHIOIOTHCS B OCHOBHOMY 3 CyO€KBaTOpiaJbHUX



HIMPOT Yy MOMIpHI. Y3arajJbHEH1 JaHi Npo TEIUIOBUN OallaHC HaBe[eHl B TaOIMIL
3.2.

Tabnuys 3.2.

CKJ12/10Bi TEII0BOr0 Ga1aHCY OKEaHIB Ta YACTHH CBIiTY (KKa1/cM2 piK)

YacTtuHu noeepxHi 3emni R LE P
€Bpona 39 24 15
Asis 47 22 25
Adpuka 48 26 42
MiBHiuHa Amepuka 40 23 17
MiBaeHHa Amepuka 70 45 25
ABcTpanisg 70 22 48
ATNaHTUYHWUI OKeaH 82 72 8
Twuxun okeaH 86 78 8
IHOINCbKNIM okeaH 85 77 7

HecniBnaninas s okeaniB R ta (LE + P) o3Hayae NepeHECeHHS YaCTHHU
Terla TEYisIMU 3 OKEaHy B OKeaH. Aue iX 3HaueHHs HeBesinke. OCHOBHI BUTpATH
Teria MoB’A3aH1 3 BUIIAPOBYBAHHSM.

BaxxnmBoio CKkIagoBOIO B3aeMOjil OKeaHy Ta atMochepu € (OpMyBaHHS
BoAHOTrO Oanancy. OcepeHeHe pIBHSAHHS ISl OKeaHy 3alHuCYIOTh TaK:

X+ y=z , (3-2)
JIe X — Omaju, y — CTIK, z — BuUNapoByBaHHA. CepeAHl MMPOTHI 3MIHU LUX
eJleMeHTIB mnpejacraBieHi Ha puc. 3.1. OCKUIBKM CIIOCTEPEKEHHS B OKeaHax
HEPIBHOMIpPHI 1 cnieludi4Hi TOYHICTh IUX AAaHUX HE MOXXEe OyTH AYy>KE€ BHUCOKOIO.
Jnst AtnantuyHoro ta IHAIACBEKOro OKeaHIB XapaKTepHUN HEBEIMKHUI BiJl'€MHUMN
BOJHUMN OamaHc, a ;s Tuxoro — no3utuBHMM. [lani mpo [liBHIYHKKA JTHOAOBUTHIN
OK€aH HEIOCTAaTHLO TOYHI.

Oxeanu BIUIMBalOTh Ha morogay Ta kiiMat. Lle BinmOyBaeThCcs sIK 3a paxyHOK
pPI3HOMaHITHUX TPOLECIB Mepenayi Teria, Tak 1 3a PaxXyHOK OCOOJIMBOCTEN
pO3MOJITY OKEaHIB Ta CyXoaoidy. Pi3HuI TemmepaTyp NOBEpPXHI CTBOPIOIOTH
pi3HUII TUCKY. BIITKY THCK HaJl OKeaHaMM BHILMM, 110 CTBOPIOE PyX IMOBITPS Ha
CYXOJIl1 — JITHIM MycOoH. B3UMKy HaBmaku — MYCOH M€ 3 CyXOJAOJy Ha OKEaH.
MexaHi3M MYCOHY MOSICHIOIOTh Tak. Y BHIIMX MIapax arMocepu B CTOPOHY
o0nacTeil yIIUILHEHOTO, XOJIOJHOTO TOBITPS SIK Y KOTJIOBHHHM BiJOYBAa€ThCS
CTiKaHHA (pyX) AOJATKOBHX ioro mac. Lle mpu3BoAUTH 1O AOJATKOBOIO TUCKY 1
BIJITOKY MOBITPSl Y IPU3EMHUX Iapax. BoHO pyxaeThcs Bl 00s1acTi MiABULIEHOTO
TUCKY B 00JIaCTh MOHUXEHOTO.

BrniTky KOHTpacTu Temmepatyp MDK OKEaHOM Ta MaTepUKOM MEHIIUN, HIXK
3UMOI0. AJie 1 iX JOCTaTHBO JUIsl PO3BUTKY IHTEHCHUBHOI MYCOHHOI LUPKYJISIII.
BoHa BusiBIsSi€TbCS HEOAHAKOBOIO OUIs pi3HMX OeperiB BHACIHIJIOK B3aeMOAli 3
30HAJIBHOIO LUPKYJIALIEI0 aTMocepu. B 1iioMy okeaH € mpuuuHO0 (HopMyBaHHS
JIBOX XapaKTepHUX PI3HOBU/IB KIIIMATy: MOPCHKOTO Ta KOHTUHEHTAIBHOTO.

[leBHU# BIUIMB HAa OCOOJIMBOCTI PO3MOJLITY TUCKY Ta aTMOC(HEPHY HHUPKYJISIIIO
3MIIACHIOE TAKOX CHCTEMa MOPCHKUX Teuill. 30kpema, HasBHICTh Teruioi [liBHIYHO-
ATnanTuuHOi Tewii B paioHi IcimaHali 1 TOCWIIOE IUKIOHIYHY ISUTBHICTB.
AmnanoriyHu# BIUIUB 311HcHIOE Tevisd Kypocio 0111 AneyTChbKUX OCTPOBIB.



OcoOnuBuii BIUTMB 3/1MCHIOE OKEaH Ha UUPKYIALiI0 TponiyHoi atMocdepu. Tyt
MOXKHA CIIOCTEPIraTu Mepexia TerIoBOi €Heprii B MEXaHIYHY HUIIXOM PO3BUTKY
TPOMIYHMX HMKIOHIB (yparaHis, TaiiyHiB). Ix niamerp cknamae 400-1800 k.
[loctynanpna mBUAKICTE pyxy 10-20 km/rox. IlBuakicte BiTpy (00epToBI
mBuakocti) pocarae 200-400 km/roa. B 1eHTpi crocTepira€ThCs MITUIIEBA 30HA
(«oxo Oypi») niamerpom A0 30 kM. 3apoxeHHs TalyHIB BiiOyBaeTbcsa Mk 5° Ta
20° mupoT, MmpU TeMmIepaTypax MoBepxHi okeany moHajn 27°C. Lle Bukiukae
HACTUIBKA TMOTYKHY BEpPTHUKAJIbHY KOHBEHIIIO, 110 BOHAa MPUBOAUTH MO
3apOJ/IKEHHS BUXOPIB Ha OCHOBI CHHOINTHYHUX XBHJIBOBHX 30YpEHb y CXIIHOMY
noToili noBiTpst. CepenHsi TPUBAIICTH iX XXUTTS ckiagae 6-7 mi6. [TomiveHo, mo ix
TpaekTopii NPSAMYIOTH [0 TEIUIMX I[IOBEPXHEBUX BOJ OKeaHy. BoHu HiOu
MKUBIIOIOTh HUKIOH. EHepris TailpyHiB HaA3BUYaliHO BelMKa (32 OAHY TOJUHY
BEeJIMKUN TaPyH BUIAUIAE T CTUIBKM, CKUIBKH MOIVIM O BHUIUIUTH JECITKU
BoaHEeBUX O0MO6). TaiipyHH KUBIATH aTMOC(eEpy €HEepriclo Ta BOJOrol. Ix
KUIBKICTh CKJagae B cepennboMy 120 Ha pik. Tpu uBepTi npunanaroTh HA MIBHIUYHY
MiBKYJ10. [HTEHCUBHICTh 3apOXKEHHSI 3MIHIOETbCS Ha MpOTA31 poky. OCHOBHI
TpaeKkTopii moka3aHi Ha puc. 3.2.

3 nupKyJsniero arMochepu TICHO MOB’s3aH1 LHUPKYJIALISL BOJ OKeaHy Ta Apend
MOPCBKOTO Jh0AYy. HalOiumbll sICKpaBOK OCOOJIMBICTIO OKEAaHIYHUX TEUld € iX
3B’SI30K 3 00JIACTSIMM BHMCOKOTO THUCKY Yy TpomiyHuxX mmuporax. CyOTpomiyHi
AHTUIMKIIOHH CTBOPIOIOTH MAacaTH1 30HHU, JI€ YTBOPIOIOTHCS MOTYKHI MacaTHI Tedii.
bing cxigHux OeperiB MaTepuKiB BOHU BIAXWISIOTBCA 1 HECYTh TEIUII BOJAU Y
BHCOKI IHUPOTH. biJis 3aXiHUX OeperiB iX KOMIEHCYIOTh XOJO0HI Teuii, K1 TaKOX
MoB’si3aHl 3 macaTaMu. TakUM YUHOM YTBOPIOIOTHCS AHTUIMKIOHIYHI KoJia
HUAPKYJISIII. IX JOMOBHIOIOTH iHINI TeYil Ta YACTHHH HUPKYJALil. Y BHCOKUX
IMPOTaX TAKOXK ICHYIOTh 3HauHi ApeiidoBi Teuli. OcoOauBO 1€ BUPAXKEHO HABKOJIO
AnTapkTuau — nupkymantapktuyda redis (L{AT).

Kpim 0OMiHY €Hepriero Ta BOJIOT0I0 OKeaH Ta aTMOoc(hepa OOMIHIOIOTHCS IHITUMHU
pedoBUHAMH. [700anpHI LMKIM OUIBIIOCTI OI0OJOTIYHO BaXKJIMBUX pPEUYOBUH
noB’si3aH1 3 okeaHOM. KpiM TOro okeaH 3HAYHO BIUIMBA€ HAa MapHUKOBUH e(]eKT.
30kpeMa BiH MoOke norjauHaTu 3HauHy vactuHny CO) 3 armocdepu. Taka ix

B3a€EMOJIISl € BAXJIMBOIO CKJIQJIOBOIO SIK KJIIMAaTUYHOI CUCTEMH, Tak 1 Oiocdepu Ta
reorpadiuHoi 000JIOHKH.

3.1.3. ArmocdepHa JJaHKA K0J000iry Boau

ATtMocdepHa Bosora, ii (a3oBi Iepexoau Ta BOJIOTO00OITr IPal0Th BEJIUKY POJb Y
(dbopMyBaHHI KJIiMaTy 1 BOJHOrO pexkuMmy cyuii. Ha BumapoByBaHHS 3 MOBEpXHI
OKeaHy Ta cyxoa0Jy Butpaudaetbes 0111 30% mornuuenoi Constunoi pamianii. [Tpu
KOHJIeHcaIlli BOASHOI mapu B aTMoc(epi 1ie TeIIo MnepenaeThes MoBiTpro. Bmict
BOJSIHOI MapW 3MIHIOETBCS B 3aJIEXKHOCTI Bia (i3uko-reorpadiyHuX yMOB,
HUPKYJALIT aTMocepH, MOpU PoKy Ta 1HMMX (akTopiB. bins 3eMHOI moBepxHI
MPOLIEHTHUI MO0 BMICT B cepelHboMYy ckianae Big 0,2% y nonaspHux paioHax 110
2,5% 01511 exBaTopa.



[Llopiuro 3 moBepxHi Semt BurapoByetsest 577 twc. kvS Bomi (1,130 M). Bizpmia
yacTtuHa mnpumaaae Ha CBitoBuil okean — 505 kM. Piuna cymMa OmajiiB, IO
BUIAJAI0Th HAa MOBEPXHIO OKeaHy ckiagae 458 KMS. Pi3Huist, y BUTIISA1 BOJASHOL

mapy, MEPEHOCHTHCS aTMOC(EPHHMH MOTOKaMH Ha cyxomin (47 tuc. xM3) i
YTBOPIOE TYT PiUKH, 03epa, 00J0Ta, MiA3eMHI BOAM, Jb0JA0BUKHU. Takuil xe 00’em
MOBEPTAETHCA B OKEAHU Y BUIJISIAL CTOKY (P14OK, MIA3€MHHUX BOJ, JIbOJOBHKIB).

Bonoroo6ir Haj cyxooioM TOAUISIOTH Ha 30BHIIIHIN Ta BHYTpimHIiA. [lin
NepIIuM PO3YMIIOTh TaKWM, IO BKJIIOYAE€ BUIMAJIHHS ONAaAiB 3 BOASHOI Mapu
MPUHECEHOT 330BHI. SIKIIO B3ATH MEBHY TEPUTOPIIO CYXOJ0JY, TO BUIIAPOBYBAHHS 3
Hei 1 GopMyBaHHS MICIIEBUX OIa]11B HA3UBAIOTh BHYTPILIHIM BOJIOTOOOITOM.

OcHOBHI 3amacu BoJIOTH B arMmocdepi 3ocepemkeHi 10 BucoT 7-9 kM. B
TENEepilHiii yac ICHYIOTh JIOCTaTHBRO TIOBHI  BIJOMOCTI TpPO OCHOBHI
3aKOHOMIPHOCTI T'OpPU3OHTAJBHOTO TEPEHECEHHS BOJOTM B IUX IIapax.
HaiiGunpiumii iHTEpec MpeACTaBISAIOTh 30HANbHI CKIIAJOBI LBOTO mpolecy. Bonu
MEePEeBUIYIOTh MepuAioHanbHl y 3-4 pasu. Ha puc. 3.3 mnokazaHo 30HaJIBHI
CKJIJIOB1 MEPEHECEHHs BOJIOTH ISl CIUHs. 3HAK «+» MPUUHATO JJIS HANPAMKY 3
3axoAy Ha cxif. Sk 0aunMo B MacaTHIA 30H1 MEPEHOCUTHCS OCHOBHA YaCTHHA
BOJIOTM, B OCHOBHOMY HaJl OKeaHaMu 1y cxigHoMmy nortoui. B Inaifickkomy okeaHi
Ta Haja [HAOHE3l€0 B pallOHI €KBAaTOpPY ICHYE 3axigHa npoTtuTedis. B AtmanTtuii
CWJIbHO BUPAKEHI MIBJICHHI TacaTH, Kl MepexoaTh y MIBHIYHY MIBKYIO. Y MLiH
MiBKYJIl B CYOTPOMIYHUX IIMPOTAX HAJ OKeaHaMH (POPMYETHCS 3HAYHUM 3axX1THUN
MOTIK BOJIOTH. BiH TakoX mepeBa)kae y MOMIPHUX LIMPOTaxX, aje 3 MEHUIOH0
IHTEHCHUBHICTIO. 3aximHuiM TOTIK Haa €Bpaziero Ta [liBHIYHOIO AMEpPUKOIO
nepeBakae Maiixke ckpisb. Bin gocsrae SxyTii Ta 3abarikamis. Jlemo nmiBHIYHIIIE
— wHaa ['pennanpiero ta IliBHIYHOIO 4YacTUHOIO THXOro OKeaHy pO3BHHYTI
OCEPENIKM CXIJTHOr0 TepeHocy. BoHM YacTKOBO 3axXOIUTIOIOTH MIBHIYHO-CX1IHI
YaCTHMHHM MaTepUKiB. Y MIBJEHHINA MIBKYJ1 HaJA3BUYAalHO CHJIBHO BHpa)keHa cMyra
(30HA) 3aXiTHUX BITPIB HABKOJIO AHTApKTUAM («PEBYUl COPOKOBI»).

Ha puc. 3.4 mokazaHo 30HaJIbHI CKJIQJOBl MOTOKIB BOJIOTH IJis JUMIHS. SIK
06adrMo, BC1 30HM 3CYHYTI Ha MIBHIY 1 €110 TpaHC(HOPMOBaHi. Y MPHUEKBATOPHIMI
30H1 HaJ [HIi€I0 cpopMOBaHa Jyke MOTYKHA 30Ha MYCOHIB 3 3aXiJIHUM MOTOKOM
BOJIOTH. 30UIBIIMBCS CXIIHUI MEPEHOC y MOMIPHUX Ta MPUIOJISPHUX MIHPOTAX
MIBHIYHOI MIBKYMI. A y MIBJIEHHIM MIBKYJ1 BIH HAaBIAKW PO3LIMPUB CBOIO 30HY, alie
3MEHIIUB IHTEHCUBHICTh. CPOPMOBAHO TaKOX OCEPEOK 3aXiIHOTO MEPEHOCY Hal
ABcTpanieto.

Kpim omnurcannx 3aKOHOMIpHOCTEH MPOBOMASATHCS TAKOXK JOCIIKEHHS 1O OIlIHII
JEeSKHUX 3arajibHUX MapaMeTpiB 30HAJIBHOTO MEPEHECEHHs BOJIOTH B atMocdepi, [Ki
XapaKTepu3yloTh BOJOrooOir. Po3paxyHKM NOKa3yloThb, 110 TMOBHE OHOBJICHHS
BOJsIHOI mapu B aTtMocdepi BinOyBaeTbes 3a 8,1 nodu. Takum 4MHOM HIBUIKICTH
YMOBHOT'O BOJIOT000Iry CKJIajae mpuon3Ho 45 pa3 Ha pik. AOCOMIOTHI IBUAKOCTI
30HAJIBHOTO MEPEHECEHHs BOJIOTH CKIIaJIaloTh B cepelHbOMY 2,9 M/c. Asie B 30HaxX
CXITHOTO Ta 3axIAHOr0 MepeHocy BoHa 30uibliyeThcs. Hampuxman Ha 60° mH.
IIUPOTH BOHA ckianae 4,1 m/c.



OpieHTOBHI pO3paxyHKH MOKA3yIOTh, IO IS 3€MHOI KyJi B IIUJIOMY YUCJIO 3aMiH
BOJIOTM 3a OJWMH O00epT NO3J0BXK TMapaneni ckiamae  Skmo 6 He Oyno
BUIIAPOBYBAaHHS, TO 3 MOBITPs, IIO MOCTYNWJIO 3 OKEaHy Ha MaTepuK, MOTJjo O
BuaUIMTUCS TUbk 0,5 Bosioru. Jlaii, mpu HE3MiHHIM TemmepaTypi, KOHJEHCaLlis
He BigOyBasacs O 1 Bojora mpoxoawia O TpaH3UTOM. TakuM YHWHOM BIUIMB
BUIIAPOBYBaHHS NPUBOJUTH A0 30UIBIICHHS MOXIUBUX omajiB y 27 pa3. He
JUBIISTYMCH Ha 1€ BCe OJHO MpuOau3Ho 34% OKeaHIYHOI BOJIOTH MPOXOJIUTH HaJl
MarepukaMu TpaH3uTtoM (Haj Asiero, [IH. Ta Ilg. Amepuxoro — 20%, Hap
Adpuxoro — 38%, nax €Bponoro — 48% 1 Hag ABcTpanieto — 76%).

3BOJIOXKYIOUMI BIUIUB OKEAHIB MPOSBISAETHCS HE 3aBXKAU. [ 1[boro HeoOXiiHi
MEBH1 YMOBH. Y MepIy Yepry 1 3arajibHi HaPsIMKU MMOTOKIB MOBITPS, SIK1 MOXKYTh
3MiHIOBaTUCS MOce30HHO. [lo-npyre, Moke BIUIMBATH BIAHOCHHUM PO3MOALT BMICTY
BOJIOTH y TOBITpl. Hampukinaz, BOiTKY B pallOHI apKTUYHUX MOPIB BMICT BOJIOTH
Ha0araro MEHIIMN HDK HaJl KOHTHHEHTOM. ToMy iX BTOPrHEHHS MNPHUBOJSATH J10
MpOrpiBy, MOHMKEHHS BIAHOCHOI BOJIOTOCTI 1 MOXYTh BUKIMKaTH mocyxy. e
OIHUM (akTOpOoM € CHOpUATIAMBA JUIsl YTBOPEHHS OMajaiB CTpaTtudikaiis
atMocepu. TakuM YMHOM HE CKPI3b 1 HE 3aBXAM OJMU3BKICTH O OKEaHy Ta HOoro
BIUTMB MPUBOJSITH J0 30UTBIIEHHS OMaJiB Ta 3BOJ0KEHOCT1 TEPUTOPIH.

3araJibHUI PO3MOJAUT OMaJiB MOKa3aHO Ha puc. 3.5. Aje KUIBKICTh ONajiB HE
BHU3HAYa€ aBTOMATHYHO 3BOJIOKEHICTh TepuTopii. Ilpu OaHAKOBHX KIIBKOCTSAX
OMaJliB yTBOPIOIOTHCS, HAMpHKiIaA, 3a0ojioueHa TyHApa Ta HamiBmyctens. Lle
O3HAayae, IO CJIiI BPaXxOBYBaTHM TaKOX TEPMIYHUN pexXuM (TEIIOBUM OanaHC)
noBepxHi. Takuil BIUIMB BPaxoBYIOTh IHJEKCH cyxocTi. HalOiunpimn BimomMum €
paaiamiitauil iHaexc cyxocti M.1. bBynuko:

R
K,=—,
LX (3.3)
ne R — pamianiiinuii 6amanc, L — 3axoBaHa TeIUIOTa MapOYTBOPEHHS,
X — onanu. BiH nmokazye — sika yacTka pajiaiidiHoro 0ajiaHCy BUTpPadaeThCs Ha

BumnapoBysasms. pn K« (043

K, =1

KJIIMAT XapaKkTEPU3YETHCS K HAJIMIIKOBO BOJIOTUH.
ITpu — Bonoruii, npu 1,0-3,0 — HemocTaTHRO Boyoruid, a mpu />0
Cyxui. 3 UMM TIOKa3HUKOM TIOB’SI3aHE  PO3MOBCIOJKEHHS  POCIMHHOCTI
(manpmadTHI 30HU). BiH Takoxk reHepanizoBaHO, pa3oM 3 pajialliiHUM OajlaHCOM,
BIUIMBae Ha KoedimieHT cToky (muB. 2.4.6.). Foro BHKOPHCTOBYIOTH Y
kinacudikaiii kiiMaTy. TakKuM YHMHOM MOKHA IMIJIKPECIUTH B3a€EMOTOB’S3aHICTD
KJIIMaTy, 3BOJIO’KEHOCT1 TEPUTOPIN Ta JTaHAIIA]TIB.
Boaxuwwmwu Oaadganwc Ta CcTIiK BOAH 3
CyXxXopmouay

[IpaktnyHO BCi BOAHI 00’€KTH CYXOOJYy ICHYIOTH 3aBASIKU aTMOC(EPHHUM
orajiaM, siKl B CBOIO Yepry € CKJIaJ0BOI0 ()YHKIIOHYBAaHHS KIIMaTUYHOI CUCTEMU
3emmni. Ha cyxomoni kiiMar gopMmyeTbest y B3aeMOii 3 OCOOJIMBOIO MiSUTBHOIO
noBepxHer. BoHa gyxe pi3HOMaHITHA, MIHJWBA, 31 CKJIAJHUMH (PI3UYHUMU
napaMmetrpamu. Bee 11e mpu3BOUTh 10 BIATOBIIHOT PI3HOMAHITHOCTI Ta CKJIAJHOCTI
BOJIOr000ITY 1 BoaHOro OamaHcy Tepurtopiil. Hacmiakom — 101aTHBOTO
CIIBBIJHOIICHHS M)XK OIaJlaMH Ta BUIIAPOBYBAHHSM € CTIK BOJIH 3 CyXOJIOJY.



3.2.1. Boaumuii 0ajanc TepuTopii

Ha mnoBepxHi cyxomony BiIOyBalOTbCA CKIJAJHI T1IPOJIOTIYHI MPOLECH:
BUIAJIAI0Th OMNAaJW PI3HUX THUIIB, BOJA PYXAEThCS MO MOBEPXHI, a00 B IPyHTaX Ta
nopoAax, aKyMYIIOETbCS PI3HUM YHHOM, BHUIIAPOBYETHCS Ta KOHJIEHCYETHCH,
CIIO’KMBAETHCS POCIMHAMHU 1 BUNIAPOBYETHCA 3 HUX. AJie 3a Oaratopiufi nepioau
OCEpEHEHO, TEHEPAJII30BAaHO BCTAHOBIIIOETHCSA TaKUi BUJ OajaHCy:

x=y+z, (3.4)

Jie X — 3arajibHi OMajJiy; y — 3arajbHUM CTIK 3 J1aHOi TepUTOpii; z — 3arajbHe
BUIAPOBYBaHHS. SKIIO pO3riasgaTH OUIbII KOPOTKI NEPIOAU 1 KOHKPETHI YMOBHU TO
piBHAHHS OanaHcy Oyjae YCKIaJHIOBaTUCS, OyayTh BHHHKATH YHWCJIEHHI HOTO
pi3HOBUIU. Pi3HOMaHITHICTh HazeMHHUX (i3UKO-reorpadiyHUuX YMOB MOXE OyTH
Bi10OpaXkeHa CUCTEMOIO JIaHAIA(PTIB PI3HUX PaHTIB (1€EPAPXIYHOTO IMOJOKEHHS).
BinnoBinHo 1 BoxHUN OamaHc 1 KiIIMaT TEPUTOPIA € CKIAAHUMH, l€papXiuHO
noOyA0BaHUMHU cuUcTeMaMH. BOHHM, BH3HA4arOTh OCHOBHI PUCH TIIPOJOTTYHOTO
peXUMY BOAHMX 00’ €KTIB. SKIO X BIJHECTH 1€ MOHATTA HE TUIBKU 0 BOJHHUX
00’€KTiB, aje 1 JJs TEepUTOpid, TO BOAHHUI OamaHC cTae WOro TOJIOBHUM
MOKa3HUKOM.

He nuBHO, 110 BUBYEHHIO BOAHOTO OajaHCy NpHUCBSYEHAa 3HAYHA 4YacTUHA
TIPOJOTIYHUX JOCHiKeHb. OHOIO 3 MEepIIUX IPYHTOBUX poOIT Oyna mpans E.
Onbaexorna «BumapoByBaHHS 3 TOBEpXH1 piukoBux OaceiniB» (1911 p.). Bin
BUXOJIUB 3 TaKUX TMOJOXKeHb. [IpM Manux KUIBKOCTSAX OMajJiB BOHUM MOBUHHI
MOBHICTIO  BUmapoByBatucs. Ilo Mipi  30UIblIeHHS  oOmaiiB  BEJIIMYMHA
BUIIAPOBYBAHHS TaKOX 30UIbIIYEThCSA. AJie BIAMOBIAHICTH 3POCTAHHS MOCTYIIOBO
MOPYIIYETHCA OCKUIbKM BUIIAPOBYBAHHS IOCTYNOBO HAONMXKAETHCA [0 TEBHOI
npupoaHoi Mexi. Hapocraroua pi3HHMLS MDK omajaMud Ta BUIAPOBYBAHHIM
CTBOPIOE CTIK.

B poGoti Oibjaexona Takox Oy mpoaHaiizoBani hopmu 3anexHocteil =~/ (x)
Ta ¥=/0) [e no3BoamiIO oMy BUIAUIMTH JBa KpalHIX TUIM PIYKOBHX OaceilHiB.
B onHuX 3 HuX (IpH MaluxX omagax) 3amexwicts * =/ (x) BUpaxkeHa ciabo, a

z=f(x)__ no0pe. B apyrux (mpu 3HaAYHUX OMaiax) — HaBIIAKH.
B mificHOCTI BIIMBa€ HE TUIBKM KIUIBKICTH OIMAiiB, ajie 1 TSIIOBUM OanaHc. Lle
BpaxyBaB M.I. byuko, sikuii yB’s13aB BOJTHMI Ta TEIIOBHMIA OastaHC:

z R
7 (a}
, (3.5)
ne R — pamianiiinuii G6anaHc, L — 3axoBaHa TeIJIOTa NapoyTBOpeHHs. B
z R
——L— : : :
MOCYIIUTMBUX YMOBaxX X LX — mae Benuki 3HaYeHHSA. OOMEXKEHICTh PECypCiB
R
Zy=—
Tella TMPHU3BOJUTH JIO TOTO, IO IIBUAKO HAOIMKAETHCS 0 L

(BunapoByBaHicTh). ToMy Ipu 3HAUHOMY (AOCTaTHBOMY) 3POCTAaHHI OMaJaiB X Ta
R

LX  3menmyeThcs. Lle BimoOpaxkae HApOCTaHHS 3BOJIOKEHOCTI Ta CTOKY.



Pe3ynpTaTi 004YMCIIEHb 32 JaHOIO METOJUKOIO MPEICTABICHI Y BUTJISA1 HOMOTpaMu
(puc. 3.7).

B nisomy MeTOIUKH OLIHKH 3BOJOKEHOCTI TEPUTOPINA Ta €JIEMEHTIB BOIHOTO
OanaHCy JOCHUTh PI3HOMAHITHI 1 TOCTYNMOBO PO3BUBAIOThCSA. HallOuIbIn CKIIaIHUM
JUISL CIIOCTEPEKEHHSI eleMeHTOM € BumnapoByBaHHs. (Takok BaKKo croctepiraTu
3a MIA3EMHUM CTOKOM Ta JIESIKUMH OCOOJMUBUMU mporiecamu). CriocTepekeHHS 3a
CTOKOM BOJAM IOCTYNOBO HAKOMHUYYIOTHbCS, L0 JAa€ 3MOTYy OUIbII TOYHO HOro
omiHoBaTu. JlaHi mpo omaaud BUBYAE METEOPOJIOTiS Ta Kiaimarosoris. s
CYyXOJIOly BOHHU JIOCTaTHBO TO4YHI. BumapoByBaHHsS OIlIHIOIOTH B OCHOBHOMY
HEMpsIMO, pO3PaXyHKOBUMH CIIOCOOAMH.

Ha pi3Hux iepapxiuHuX piBHAX (pi3uko-reorpadiyHUX yMOB cuUcTeMa (pakTopiB
BOJHOro OajaHCy Ta CTOKYy — pi3Ha. lle 3HauHO yCKJIaAHIOE iX PO3paxXyHKH.
CucTeMaTH3yBaTH IX JONOMArae MeTO] TiJpoJOriuHOro paifoHyBaHHS. Koro
MPUHIMIY OAI0H1 A0 3aranbHOoreorpadiyHux Ta JangmaptHux. [lo-cyTi ne onun
31 CIOCOO0IB TOCTIKEHHS CKIaIHUX MPUPOJIHUX CUCTEM.

3.2.2. ®opMyBaHHH CTOKY

JlocmipKeHHsT BOJHOTO OajlaHCy TICHO TMOB’si3aHl 3 JOCHIKCHHSIMH CTOKY,
BOAHOro pexuMy. OOMIK, PO3paxyHKH MPOTHO3U CTOKY MAIOTh HaJ3BHYAWHO
BAXJIMBE MpPAaKTHYHE 3HaueHHs. lle royioBHI 3aBIaHHS 1HXKEHEPHOI TiAPOJIOrii.
OCHOBHI KUJIbKICHI MMOKa3HUKHU Oyyu HaBeeHl y 2.4.6.

Crik BOJIM 3aJIe)KUTh BiJl CKIaAHOI cucteMu (paktopiB. Po3riisitHeMo JesKi 3 HUX.
JI>xepenaom, OTEHL1aIoM CTOKY € onafu. CTymiHb 1X BUKOPUCTAHHS 3aJI€KUTh B[
TEMIIEPaTypHOTO peXUMY (BUIIAPOBYBAHHS) Ta XapaKTEPUCTHUK JISIIBHOI TTOBEPXHI
(WBHUIKICTH 1HPLIBTpAILil, KOHUEHTpAIlli B CTPYMKHU Ta PiuKH, 1HIIE). BUILIAIOTH
TPU OCHOBHMX BUAM omnaiiB: 1) pinki; 2) TBepai; 3) ropuzoHTanbHI. Posb ocTanHIX
SK TPAaBWJIO HEBeNMKa (ajie MOXe OYTHU Ba)KJIMBOIO JJIsi POCIMH B YMOBaX CyXOro
KJIIMATy).

Pinki omanu, mjo BUNaAarOTh HA MMOBEPXHIO 1AYTh HA 1 3MOYYBaHHS, 3alIOBHEHHS
MIKpO3anajanH, 1HQUIBTpAlil0 B IPYHTH, BUIAPOBYBAHHs, TpaHCHIpaIlilo,
YTBOpPEHHs CTOKY. Bce 1ie KpiM CTOKYy Ha3uBarOTh BTpaTaMu. KinbKicTh BTpAT 10
MOYaTKy YTBOPEHHs CTOKY Ha3MBAIOTh IIAPOM MOYATKOBUX BTpaT. BiH 3MIHIOETHCS
no Teputopii 1 B yaci. HalOunpm xapaktepHumu Horo 3HadeHHs MU € 10-30 mwm.
Bei pmomni, map omaniB sKMX OUIbllle IIapy MOYAaTKOBHX BTpPAT HA3MBAIOTHCS
CTOKOYTBOPIOIOUMMHU. TakuM YHMHOM YTBOPEHHS MAaBOJIKIB 3HAYHOIO MIPOIO
3QJICKUTHh Bl CTaHy IOBEPXHI Ha MOYATOK JOIIY. 3BOJIOXKEHA, abo 3amepslia
MOBEPXHS MalOTh HE3HAYHUM IIap MOYATKOBHX BTpaT, Cyxa MOpHUCTa 1 Terjia —
HaNHOUTBIIHIA.

Jlomi mpuitHATO XapaKTepU3yBaTW HACTYNMHUMHU [MOKa3HUKAMM: IIap OIaJliB
(MM), X {HTEHCHBHICTH (MM/XB., MM/IOJ1.), IUIOIIA 3pomeHHs (kM2) Ta iHmmMu. B
3aJIE)KHOCTI BIJT HUX BUAUISIOTH OCHOBHI THIIN JOIIIB:

1) 3nuBwy;

2) 37IMBOBI JIOIIIL;

3) oOkagH1 JOIII.



3/IMBM BHUNAAAOTh MPOTATOM 2-4 TOAWUH Tpu cepeaniil iHTeHcuBHOCTI 10-20

Mm/roz. TTnoma 3poleHHs K MPaBHIO CKIAAa€e ACCSTKH, Piako coTHi kM2, Bonu
HaWOLIBII  XapaKTepHl JJIg JICOCTENOBOi Ta CTEMOBOi 30HU. byBaroTh
KOHBEKTHUBHOTO Ta (POHTAIBHOIO MOXOMKEeHHs. HalOuibiii 31MBU MOMIPHOTO
MOSICY CIOCTEPIraroThCs BIITKY, MPHU MNPOXOJKEHHI xojaoaHux ¢ponTiB. Illap
omaaiB mpu 1boMy Moxke pgocsratd 100-150 mMm. OcobiuBUMU € 3JIUBU
eKkBaTopianbHOi 00JacTi. BOHM MOBTOPIOIOTHCS LIOJIEHHO 1 OXOIUTIOIOTH BEJIMYE3H1
teputopii. [IeBHUMHU 0COOIMBOCTIMU XapaKTEPU3YIOTHCS TAKOXK 3JIMBH MYCOHHOT'O
KJIMaTy, OCOOJMBO HAJ CXWIaMH BHCOKMX Trip. BoHM MaioTh BeIuKy
IHTEHCHUBHICTh. 3JIMBOB1 JOIIl BHUIMAAAlOTh MPOTATOM B JEKUIBKOX TOJAUH 10
JNEKiIBKOX /i0. IX iHTEeHCHBHICT B 06JaCTAX MOMIpHOTO KIiMaTy ckinajgae 10 2-10
MM/roa. EkcTpeManbHi 3Haue€HHS y HaWOUIbLI JOLIOBUX MICHEBOCTSAX CBITY
MOXYTh focsratd 5-10 mm/roa. mpu maike MOCTiHHIM TpuBasiocTi (moHazn 2500
MM Ha MiCsIlb). 3JIMBOB1 JIOIII PO3MOBCIOKEHI B 30HAX MYCOHHOTO KJIiMary, a
TAKOX 30HaX JOCTAaTHHOI'O 3BOJIOKEHHS MOMIipHOTO Tosicy. [lnoma 3poieHHs

MOYE JOCSTATH AECATKIB i COTeHb THCAY KM2. 3IIMBOBI JOIIi MOXYTh JaBaTH IIap
omaniB 150-300 mM. B MycoHHOMY KIliMaTi 4yacte iX MOBTOPEHHS MPU3BOJIUTH 0
YTBOPEHHSI PO3TATHYTOI 0araTorikoBOi JIITHROI JOIIOBOi MOBEHI Ha pIlYKax.
Oco0nuBHUMH € 37TMBOBI JI0I1I1 OB’ 13aH1 3 TPOIIIYHUMHU LUKIIOHAMHU.

OOkJaH1 1011 MOXYTh BUNIAJATH TPUBAJIMM Yac (IeKUIbKa 110, OUIBIIE THKHSA)
3 pIBHOMIPHOIO IHTEHCUBHICTIO, KA € HAUMEHIIIOI CepeJl BCIX TUIIIB JOIIiB.

XapakTepHOI OCOOJIMBICTIO JOIIIB 3JMBOBUX THUIIIB € 3MIHHA 1IHTCHCUBHICTH B
gyaci Ta 1o Tepuropii. KpiM TOro BusBIEHA 3BOPOTHA 3aJEKHICTh MIXK
IHTEHCUBHICTIO Ta IHTEpBAJIAMU 4Yacy IO pO3TJsAIalThesa, abo IUIoImamMu
3pomieHHs. Takl 3aleXHOCTI MaloTh CTaHJAPTHUM XapakTtep JUisli TEBHUX
TEPUTOPIH.

[HTEeHCUBHICTh, TPUBANICTh Ta PO3MOBCIOKEHHS PI3HUX JOMIIB BU3HAYAIOTh
XapaKTePUCTUKH MAaBOJKOBUX XBUJIb B PIYKOBUX CHCTEMAaX Ta PEKUM MOMOBHEHHS
3amaciB mig3eMHuX Boj. OKpemi pi3Ki 3TMBU MOXYTh (DOPMYBaTH BUCOKI MABOJKHU
JUIIE Ha BIJHOCHO HEBEJIMKUX piukax. BOHM TakoX Mano BIUIMBAIOTh Ha 3MIHU
3amaciB MiA3€MHUX BOJ. 3JIMBOBI JOIII MOXYTh (POPMYBaTH BHCOKI MaBOAKU Ha
JTOOUX piuKax, 0COOJMBO MPHU MEPIOAUYHOMY OBTOPEHHI 1 3HaAYHUX Iapax. Bouu
3HAYHO MOMOBHIOIOTH 3anacu Nia3eMHux Boja. OOKIaH1 101l B TEIULY TIOPY POKY
AK TpaBuno He (GOPMYIOTh INABOJAKM Ha piukax. IX BoIora B OCHOBHOMY
BUTPAYa€ThCsl Ha 3BOJOXKEHHS IPYHTIB Ta BHUIApOBYBaHHsS. YacTKOBO BOHU
MOMOBHIOIOTh MiJ3€MHI BOJU. B3UMKYy Ta BOCEHM BOHU MOXYTh C(POpMyBaTu
HEBHCOKI MaBOJIKK HA CEPEHIX, 1 YACTKOBO Ha BEIMKUX pIUKaXx.

JIist 3HaYHOT YaCTHMHHM MOMIPHUX Ta CYONOJSPHUX IIMPOT OCHOBHY pOJIb Y
(GbopMyBaHHI CTOKY BOJAM 1 BOJHOTO PEXHUMY PIYOK Ipa€ TUMYACOBHM CHITOBHIA
nokpuB. TBepal onmaau aKkyMyJIOIOTBCS B XOJOAHY mopy poky. HasecHi 3a ix
paxyHOK (popMy€eThCsl BOAOMULIS 1 3HAYHO MOMOBHIOIOTHCS 3aacH MIJ3€MHUX BOJI.
VY neit nepiog Ha O6araThox piukax mMoxke mpoxonutu Big 30-40 mo 100% piunoro
CTOKY BoAM. JIJsi TakMX pIUOK BHUCOTH IMOBEHEW 3HAYHO MEPEBUILYIOTH BUCOTH
(MakcuManbHI BUTPATH ) TTABOJIKIB.



TumdyacoBuii  CHIrOBUH  TNMOKpUB  (OPMYeTbCS  MOCTYNOBO, a  TaKOX
TpaHCQOPMYEThCS, PO3BHBAETHCS 33 IEBHUMH 3aKOHaMH. Moro Moxe
JIOTIOBHIOBAaTH 3aMEp3aHHsI BOJOTHM B IPYHTax (CE30HHE MPOMEp3aHHsS TIPYHTIB).
KpiM TOro mnoTyXHICTb CHIFOBOTO TOKPHUBY 3MIHIOETBCA B MeEXaxX MEBHUX
MICLEBOCTEN B 3alie:KHOCTI Bil (hopM penbedy, po3noaily pOCIMHHOCTI Ta 1HIIHUX
daxTopiB. Ilim yac XypTOBHH CHIr 3AYyBA€ThCA 3 BOJOAUIBHUX IPOCTOPIB Ta
HABITPEHUX CXUJIIB 1 HAKOTIMYYETHCS Yy B €MHUX (popMax penbedy, Ha y3014usix
JiciB Ta yarapHukiB. CTyIMiHb HEPIBHOMIPHOCTI PO3MOALTY MOTY>KHOCTI CHITOBOTO
MOKPUBY B JIaHI MICIIEBOCTI MOXHAa XapaKTepU3yBaTH 3a JIONOMOrO TMEBHUX
CTAaTUCTUYHUX MOKa3HMKIB. JlJI1 bOro HEOOXITHO MPOBECTH BUMIpPIOBAHHS HOTO
napamMeTpiB 3a TEBHOIO cxeMoro. Jlms cinabko po3wIeHOBAHOTO penbedy
koedimienTu Bapiaiii ckiagatotsk 0,3-0,5; a qas cuiapHOTO po3wieHoBaHoro 0,5-
1,0.

TaneHHsT CHIFOBOrO TOKPUBY TIOYMHAETHCA TMPU JIOAATHHOMY TEIJIOBOMY
OaslaHci HOro mnoBepxHI. AlJie TMOCTYNaHHS BOJM B IPYHTH Ta PYCIOBY CITKY
(BomoBimmayua) BigOyBaeThes He o/ipa3y. CHIrOBHUM MOKPUB, SIK pUXJIE CEPEIOBUIIIE,
Ma€ 3HAYHY BOJOYTPUMYIOUY 31aTHICTh. KuIbKICHUMM TOKa3HMKaMu BJacHE
MPOLIECY CHITOTAaHEHHS € IHTEHCUBHICTh Ta TPUBATICTb.

3a KOMIUIEKCOM IOKa3HUKIB CHITOTAHEHHS Ta BOJOBIiAJayl (CHITOTAaHEHHS B
HIMPOKOMY PO3YMIHHI) Yac iX MPOsIBY MOJUISIOTh Ha TPU XapaKTEPHUX MEPIOIH:

1) moyaTkoBUil (CYyIUIBHE 3aJIATaHHS CHITOBOTO TTOKPUBY Maiike HE TOpPYIIIEHE);

2) nepioJi CXOly OCHOBHOI MacH CHITY (3aJIATaHHs IJISIMUCTE);

3) mepioj 3aBepIICHHS] TAHCHHS CHITY.

VY mepuuii mepioj BCs Tajla BOAA YTPUMYETHCS B MEXKaX CHITOBOTO MOKPHUBY.
BinOyBaeTbcsi TanenHs mnpubiuzHo 30% cHirozamacis, ajne BOJOBIAAadl Hema.
3’ ABNAIOTHCA MepIIi MPOTANMHU. IX 3araiabpHa mioma a0 2,5%. Jpyruit mepion
OCHOBHUH y (popMyBaHHI BECHSIHOTO BOJOTMIJIISI 1 IOMOBHEHHS 3aMaciB MiJ3EMHUX
BoA. B uel wac mpoxoauts TaHeHHs me Outg 50% cHiro3zamaciB i1 popmyeThbes
MOTYXHa  BOJOBIAJaya, $Ka CHOYaTKy IIOCTYNOBO TIEPEBUILYE TEMIIU
(IHTEHCUBHICTb) CHITOTAHEHHS, a TOTIM BUPIBHIOETHCS 3 HUM. TakuM YMHOM BOHA
cknagae 80% Bia 3aranpHOi. B KiHIIl LbOTO Mepioay NpUOIM3HO MOJOBUHA IO
BOZ0300pY 3BUIBHSETBCS Bif CHIry. Tperiil mepiof XapakTepH3yeTbCs PIBHICTIO
CHIrOTaHEHHs Ta BOAOBiAJadi. [X iHTEHCHBHICTH MakcuManbHa. J0 HUX MOKYTb
npuennyBatuca goull. [lin KiHeub nepiofy IUIOLIA CHITOBOTO TOKPUBY HE
nepeBuinye 2,5%. CHIT JEXKUTh B OKPEMHUX, 3aXMIICHUX BiJl COHIISI, TOHMKEHHIX
penbedy. 3a paxyHOK HEBEIUKHUX CHIr03araciB 1 MaKCUMaJIbHOT IHTEHCUBHOCTI X
TaHEHHS TPUBAJIICTh TPETHOIO MEPIOAYy K MPABUIIO MaJia.

J71st po3paxyHKiB 3aKOHOMIPHOCTEW OMMCAHUX MPOIIECIB PO3POOIEHO LUTHH psij
METOJMK, MIAXO0MIB, (OPMYT Ta MaTeMaTUYHUX Mojesied. BoHM MaroTh Benuke
MpPaKTUYHE 3HAYECHHS.

B 3anexxHocTi Bin nepeBakaHHS MEBHUX (DAKTOPIB TAHEHHS CHITY BUIUISIOTH
XapaKTepHI1 TUIIN BECEH:

a) AaJBEKTUBHUU (XapaKTEpPHU3YETbCS MOXMYpPOI, XMapHOK TMOToAO0I0 3
JIOJIaTHUMHU TeMIepaTypaMu TOBITpsI Ha MPOTA31 J0O0M 1 BIACYTHICTIO MPSMOi
COHSTYHOT pajiarii);



0) IUTIOB1AJIBHUM (TIepeBaXKaHHs JOIIOBUX JIHIB);

B) COJIsIipHUM, a00 pajianiiHuil (epeBa)aloTh COHSIYHI JIHI 3 TEMIIEpaTypaMmu
NOBITPs c1a0oBi’ eMHUMHU, abo 611 0°C).

MoxHa BUAUISATA TAaKOXK AESAKI MEePeXiJiHi, 3MIIIaHl TUIU. 32 TPUBAIICTIO BECHU
MOJAUISIOTHCS Ha: TpUBaIl (paHHi) Ta ApyHi (Mi3H1). OCTaHHI YacTO MOB’s3aHI 3
aJIBEKII€10 3HAYHUX Mac TEIJIOro MOBITPs. XapaKTePUCTHUKU BECEH BU3HAYAIOTh
0COOJIMBOCTI IIPOIIECIB CHIrOTAHEHHSA. IX BPaXOBYIOTh Y OCHIKEHHSAX I[LOIO

IIPOLIECY.
Kpim mpsimoro ¢aktopy (moreHuiany) (opmMyBaHHS CTOKY — OMNAJIB CIiA
PO3IJIIHYTH  psAll  omocepenkoBaHux  (HempsMux). Halnmepmmit —  1e

BurnapoByBaHHs. Moro Mu wyacTkoBo Bxke posrisananud y posavii 3.1. Cruig
3ayBOXUTH, M0 1€ JyXe CKIaAHUN mnpupogHui (pi3uuHMi) mpolec.
CrocTepeskeHHs 32 HUM TakoX MmanoedexTuBHi. ToMy HOro 4acTto OLIHIOIOTH 3a
JOTIOMOTOI0  PO3PAaXYHKOBUX METOJUK, SIKI 0a3ylOThbCSd Ha PI3HUX MPUHIIHUIAX.
BaxxnmBuM METOZOM € OIlIHKa BUMIAPOBYBAHHS 4epe3 PIBHSAHHS BOJHOTO OallaHCy
(SIKIIO 1HIITT CKJIAJIOB1 BIZIOM1).

HactynHum QakTtopoM CTOKY € XapakTep I'PYHTIB Ta mopil Bomo30opy. Bin y
Nepily Yyepry BIUIMBA€E Ha MpolecH 1HPUIbTpallii, a TAKOXK MIA3EMHOIO KUBJICHHS.
Tun ta MexaHIYHUN CKJaJ TIPYHTIB BIUIMBAIOTH HAa iX BOJONPOHUKHICTH. lle
OCHOBHUM (Qakrop iHPIbTpauii. [ns mnoMipHUX Ta CYOMOJNSAPHUX IIHPOT
(MOMIpHOTO Ta XOJIOAHOTO KJIIMaTy) BiH MPOSBISETHCS B OCHOBHOMY BIITKY.
3HauHy pOJib T'pa€ TaKOX BOJOYTpUMYIoua 3AaTHICTH IpyHTIB. CKiaj mopia, ix
XapaKTepUCTUKH, reosioriyHa OyaoBa OaceiiHy BIUIMBAIOTh Ha MiA3€MHE KUBJICHHS,
a JIEKOJIM 1 Ha XapakTep rigporpadiqyHoi ciTku Teputopii. PiBHOMIpHE Ta 3HauHe
MiA3€MHE XKUBJIEHHS PIYOK IMOB’s3aHE 3 JAPEHYBaHHAM HHMH J100pe OOBOJHEHUX
TOPU30HTIB MOPUCTUX a00 TpIIMHYBATUX MOpPiA. OcoOAMBUIN BILIUB 3A1HCHIOIOTH
KapcToBi Topoxu. Moro 3HAaueHHS MoXe OyTH IPOBITHMM JUIS BiZHOCHO
HEBENUKUX piyoK. Ha moBepXHi KapCTOBUX IUIATO PIYKOBA CITKAa B3araji MOXe
Oytu BiACyTHA. J[>kepena Ta piuKuM MOXYTh 3 SIBISATHCS MO iX nepudepii, Tam je
KapCTOB1 MOPOJIU MIACUIAIOTHCSA BOJAOTPUBKUMU. B neskux BUMagkax KapcT MOXKe
BIUIMBATH Ha TNEPEepO3NOAUT CTOKY MDK CYCITHIMU PIYKOBUMHU MOBEPXHEBUMHU
B0/10300pamu (HeCHiBNaIHHS MOBEPXHEBUX Ta MIA3EMHUX BO10300PIB).

Ha xapakTep MTiA3€MHOrO JKHUBJIEHHS pPIYOK MOXE TaKOX BIUIMBATH
po3raniyBaHHs ix OacelHIB BIIHOCHO apTe3laHChbKUX OaceliHiB. B oOmactax
KUBJICHHS OCTaHHIX YAaCTHMHH BOJ MOXE HE IomajaTd B pPIukd, a00 HaBITh
BiaTiKaTH ((inbTpyBaTucs) 3 HuUX. 3a apociaypkeHHamu b. Kyxpenina BtpaTtn
pPIYKOBOTO CTOKY B OaceiliHax pidok JIHimpoBchKo-JloHENbKO1 3anaauHu (BepXHs

Tedis p. Ceiim) mocsraiots 1-2 11/c. KM2 B cepesHbOMY 3a PiK.

3 reoJIoriYHUMU (paKTOpamMu TICHO MOB’SI3aHUM BIUIMB €pO31MHOTIO BpI3y JOJIUH
pIYOK, a TakoX penbed Boa0300py. BB penbedy HalOLIbIIe 3A1MCHIOETHCS
yepe3 Takl XapaKTepUCTUKHU: BHCOTHE TOJIOKEHHS BOA0300pYy, pO3UICHOBAHICTh
TEPUTOPIii, EKCIO3UIIISI CXWIIB BITHOCHO COHSYHOI'O MPOMIHHS, @ TAKOXX BIIHOCHO
BOJIOTOHOCHUX BITPIB.

30UIbLIEHHSI BUCOT BOJ0300pIB B MEXax PIBHUH SIK MPAaBWIO MPU3BOJIUTH 0
30UTBIIEHHS OMAaJliB Ta 3arajibHUX BEJIUYHMH CTOKY. ['OpM MOBHICTIO 3MIHIOIOTH BCI



dakTopu ctoky. TyT NpOSBISIETBCS BHUCOTHA MOSCHICTH (hi3UKO-reorpadpiyHuX
ymoB. Ha piBHHHHHX mpocTOpax, ado MJIaTo MEBHY POJib I'PAOTh TaKOX JIOKAIbHI
Bin’eMHl ¢dopmu penbedy. BoHM MOXYTh UYACTKOBO CHPUATH SKUBJICHHIO
MiA3€MHUX BOJ, @ YACTKOBO BUIIAPOBYBAHHIO.

Po3uneHOBaHICTh TEpUTOpIM BIUIMBAE SK Ha BEJIMYMHM Bpi3y, TaKk 1 Ha
IIBUAKOCTI  MOBEPXHEBOrO  CTIKaHHS, TOOTO Ha  CHIBBIJHOIICHHS  MIXK
IHUIBTpAIli€l0, BUIAPOBYBAHHSIM Ta MOBEPXHEBUM CTOKOM. PO34JIEHOBaHICThH
TaKOX BIUTMBAE HA XapaKTep TUMYACOBOT'O CHITOBOTO MOKPHUBY.

Pi3HuIA B eKCMO3UIii CXMIIIB 10 COHSYHOTO MPOMIHHSA BIJIUBA€ B OCHOBHOMY B
MOMIPHUX Ta CYONOJSPHUX HIMPOTaX, a TaKOXK y Topax — Ha OCOOJMBOCTI
CHITOTAHEHHsI Ta TaHEHHs JIbOJAOBHUKIB. BriuB 1poro axropa Moxe MpuU3BOAUTH
710 3MIH y BHUIIAPOBYBaHHI Ta HAKOMWYEHHI BOJIOTM Yy IpyHTax. Ekcnoswuiis
BITHOCHO BOJIOTHX BITpIB (MOTOKIB TMOBITPs) BIUIMBA€ Ha KUIbKICTh omaiiB. lle
CTOCYETBCS SIK T1p TaK 1 BUCOUMH Ta KPsKiB B MEKaX piBHUH. B feskux Bunaakax
HaABITPEH1 CXWJIA MOXYTh OyTH OOBO/JIHEH], a MIBITPEH1 — HAIMIBIYCTEIbHUMH.

[Ile ogHuM BaxJIMBUM (PAKTOPOM CTOKY € pPOCIMHHICTh. BoHa BIUIMBae Ha
MIPOCOYYBAHHS BOJM, BUIIAPOBYBaHHs (Tpacmipallilo), 4acTKOBO Ha omaau (JIic).
BrnuB nicy BUBYanM MpoOBiJHI BYeH1 reorpadu, IPyHTO3HABIN, TiAPONOTH. Aje
BUSBWJIOCH, 1110 BIH HEOJAHO3HAUYHMM 1 caMm 3aJIeKUTh Bif] 1HIIUX (pakTopiB. Jlicu Ta
JICOCMYTH 3aTPUMYIOTh B3UMKY CHIr. JIicOBI TIpyHTH SIK mpaBuiio J100pe
BOJONPOHMKHI. TakuM UYMHOM MOXKHA CTBEpPKYBaTH, IO JIIC BIUIMBAE Ha
MOTIOBHEHHSI TPYHTOBUX BOJ 1 BIAMNOBIAHE UBJIEHHS piuoK. Jlic IPOTUCTOITH
epo3iiHUM TiporiecaM 1 (OpMYBaHHIO PI3KHUX IMABOJAKIB. XOYa CTYIIHb TaKOTO
BIJIUBY B PI3HUX YMOBaX — PI3HUI.

Ha ocobOnuBocTi (opmyBaHHS CTOKY BIUIMBAIOTh TaKOX o03epa, 0o0J0Ta,
JHOJIOBUMKH, Hajeal Ta 1HII HpuponaHi o0’ektu. Lleil BmiIMB yacTkoBO Bxke OyB
PO3MVISIHYTUH y ApYTid yacTuHI miApydyHuka. Haramaemo, 1o o3epa B OCHOBHOMY
3aperyJjabOBYIOTh CTIK, @ B 30HaX HEAOCTATHHOI'O 3BOJIOKEHHS 3MEHILYIOTh HOTO.
Brnue GomitT 3aneXuTh BiA NPUPOJHUX YMOB. JIbOJIOBMKHM Ta Hajledl *KUBJISATh
PIUKM BIITKY 1 HAKONIMYYIOTh BIIACHY Macy B3UMKY. Haneni MOXyTh O€IHYBaTUCS
3 TMOBHUM [E€peMep3aHHAM piyok. B ymoBax JOCUTH IUIOCKOTO, ciabo
PO3WICHOBAHOTO penbedy, MpU HASIBHOCTI B OaceiHl piYKKM 3HAYHOI KUIHKOCTI
0e3CTIYHUX 03€ep, 11 CTIK 3MEHIIYEThCA. TYT SICKpaBO MPOSBISETHCA PI3HULS MK
MOHATTAMHM «OaceiH1» Ta «BOI0301p».

ity okpemy, crneuu@iuHy 1 BaXIuBY Tpymny (akTopiB (OPMYBAaHHS CTOKY
CKJIJal0Th PI3H1 BUJM aHTPOIIOIN€HHOTO BILUIMBY Ha BOJI0301p Ta Ha BOJIHI 00’ €KTH.
I[le noOymoBa BOJOCXOBHUII, 3MIHM  XapakKTepy TMOBEpXHI  B0a0300DYy,
riporpadiyHoi CITKH, BIZOOpU Ta CKUIAHHS BOJU, MiKOAaceiHOBE MepeKuaaHHs
BOJl (Mepepo3nojail CTOKY), OYIIBHUIITBO 3pOIIYBAJLHUX CHUCTEM Ta KaHAIIB,
OCYIICHHs OOJIT Ta MePEeBOJIOKEHHS 3€Meb Ta 1HIIIL.

Jlesiki aBTOpM OKpEeMO BHUAUISIOTH yMOBHI (akTopu cToKy. lle KoHKpeTHi
KUIbKICHI TIOKa3HMKH, $IKI BUKOPUCTOBYIOTH Yy HOTo pO3paxyHKax: IUIONII
BOI0300piB, iX cepellHI BUCOTH, KYyTH HaXWIy IOBEpPXHI, TYCTHHA Ta TJIMOMHA
po3wieHyBaHHs, MapameTpu QopMm Bomo30opiB Ta iHmIL. Oco0JaUMBO  CIlij
BIJI3HAUUTHU Nepinii mapametp. BiH moB’s3aHuil, 30kpemMa, 13 3aralbHUMH (Pi3UKO-



reorpagpiyHUMU  yMoOBaMH. Mani piUKM MOXYTb OyTH 30HaJbHUMU abo
a30HAIBHUMH (cnenu(IYHUMHU, 1]l BIUIMBOM JIOKAQJbHUX, OCOOJMBUX YMOB).
CepenHi 3a TUIONICI0 BOA0300pY PIYKU SIK MPABWIO 30HANbHI, XapaKTepHi s
gaHoro Tumy JaHgmadgTiB. Benuki piukd yacto mosi3oHanbHI.  [Iporecu
(GbopMyBaHHS CTOKY 1 BOJHUM PEKUM TYT HEOJHOPIIHI 1 CKIIAHI.

3.2.3. CTik BOaH B piukax

OcHOBHMH CTIK BOJOM 3 CYXOJ0Jly B OK€aH BIIOYBa€ThCs y piukax. Tomy
PIYKOBHM CTIK € BU3HAYAJIBHUM (HOTO YacTO OTOTOXHIOIOThH 31 CTOKOM B IILJIOMY).
3a HUM BeyThCs CIIOCTEPEKEHHS K HA PO3BUHYTIHN T'IPOJIOTIUHIA MEpexi, TaK 1 B
EKCIEeIUIIAHUX YMOBax Ta IUCTAaHUIAHO. BiAHOCHIM 3pyYHOCTI CIOCTEPEKEHD
CIpusi€ KOHIIEHTpALlis BOJ B YITKO BUPAXKEHI PIYKOB1 CTPYMEHI.

OO6u1IK CTOKY BOAM B plUKax — PO3BHHYTA JIAHKA T1JIpOJIOrii Ta ripomeTpii. Bin
MoOke Oa3yBaTHMcs Ha TpPAJUIIMHUX BUMIPIOBAHHSIX BHUTpPAT Ta PIBHIB BOJIH,
3aCTOCYBaHHI METOJy 3MIlllyBaHHS, TIPOJOTIYHUX BUTPATOMIpPIB, BUKOPUCTAHHI
JAHUX POOOTH TEXHIYHUX CHCTEM 1 MpUIaJiB Ta IHIKUX MeTtoaukax. Ll MeTonuku
PO3IJIAIAI0THCS. B PIUKOBIN T1IPOMETPIl 1 HACTKOBO Y MPHUKIAJAHUX T1APOIOTTYHUX
Haykax. OCHOBHUMH € Teplia Ta OCTaHHs TPyNH METO/IB. Y MepIIiil BUMIPIOBaHHS
BUTpAT MPOBOAATH 32 JOIMOMOTIOI0 TAPOMETPUYHUX MIIMHKIB Ta MOIJIABKIB PI3HO1
KOHCTPYKIii. KiTbKICTh BUMIpIOBaHb B OCHOBHOMY HE IEPEBHUIIYE — JIECITKU Ha
pik. Tomy /u1st 001Ky CTOKY BUKOPHCTOBYIOTH iX 3B’SI30K 3 PIBHSIMHU BOAM (KpHUBI
BUTpAT, AUB. 2.4.5.), Kl BUMIPIOIOTH T10 JICKUIbKA pa3 Ha J100y. XapakTep 3B’ A3KY
JeKonu OyBae MOCUTH CKIaaHMM. ToMy po3poOJIEHO HUIMM psifl METOOUK HOTO
J0JIaTKOBOT'0 aHajizy. TakuM YUHOM OTPUMYIOTh CEPEIHbO000B1 BUTPATH BOAM.

OctanHsi Tpyna MeETOJIB OOJIIKY CTOKY TOB’si3aHa 3 ICHYBaHHSIM 3HA4YHOL
KUIBKOCT1 TIAPOTEXHIYHUX CHOpYA Ha piukax. Bona, mo npoxoauTs uyepe3
TypOiHH, 3aTBOpH, IUIIO3U, a00 MEepeKayyeThcsi HacocaMH Moxe OyTu no0pe
oOJiikoBaHa. Sk MpaBWJIO TOYHICTH Takoro oOdiky Bumia (1-2%) HiXK 3a TEpIIor0
rpymnoro MeToliB (5-15%). Tomy BiH qyKe BaXJIMBUH.

Ha 6a31 00mniky cToKy BiJ moyaTKy XX CTOJITTS PO3BUHYJIACh HayKa MPO HOro
pPO3paxXyHKH, OILIHKHU, nependayeHHs: (MporHo3u). MakTUYHO 1€ KOMIUIEKC Hayk:
TIIPOJIOTIYHI  PO3PAaxXyHKH, TIAPOJOTIYHI MPOTHO3M CTOKY, IIE€BHI PO3JLIU
TiApOMETpii, PpO3IUIM 3arajJibHOI T1ApOJIOrii, 4YacTUHA BOJOTOCIOAAPCHKHUX
PO3paxXyHKiB, MATEMAaTUYHE MOJICIIIOBAHHS BOJHOTO PEXKUMY PiUOK Ta iHII. B mux
JOOCHIDKEHHSIX ~ PO3PI3HSAIOTH TEHETHYHHM Ta  IMOBIPHOCTHO-CTaTUCTUYHUUI
migxonu. BoHM TIeBHOIO MIpo 00’€IHYIOTBCS B CyYacHMX IAXoJaxX 3
BUKOpUCTaHHAM EOM.

['eHeTHYH1 IOCHIIKEHHS PIYKOBOIO CTOKY IPOCIIAKOBYIOTH MOrO PO3BHUTOK SIK
(G13U4HOrO MpoIecy, 3B°S30K 3 OCHOBHUMH (hakTOpaMu, MPUPOAHUMHU YMOBAMHU.
[Ipy 1bOMY OCHOBHY yBary NpHIUISIOTh MPUYUHHO-HACIIIKOBUM 3B’ si3KaM. BoHu
TICHO B3a€MOIIOB’s3aH1 3 JOCHIPKEHHSAMH BOJHOIO pEXUMY, KilacH}IKalisiMu
pIYOK 32 HHUM, TIIPOJOTIYHUM pallOHyBaHHAM TepuTopid. TyT  HIMPOKO
3aCTOCOBYIOTh reorpado-riipoyioriyHi METOAU. 30KpeMa: METOIU TiIPOJIOTIYHO1
aHayorii, TiIPOJOTIYHOT IHTEPHOJALIi, PErioHAJbHUX KOE(QIIEHTIB, BOJHOTO
OaylaHcy, po3uwleHyBaHHS riaporpadiB CTOKYy 3a JKEpelaMH >KUBIICHHS



(reHeTHYHOTr0 po34WiIeHYBaHHs) Ta 1HIII. [0 reHeTUYHUX METOIB MOKHA BITHECTH
TaKOXX MEBHI BUAM MOJIEJIEH CTOKY (METOJl 130XpPOH CTOKY, JACTEPMIHOBaH1 MOJENi
Ta iH.).

IMOBIPHOCTHO — CTaTUCTHYHI METOAM 0a3ylOThCA HA YSIBJICHHI NpO Te, IIO
XapaKTePUCTHKM CTOKY YTBOPIOIOTh CTATUCTUYHI paau (CyKymHocTi). IX amamis,
JOCHIDKEHHS] TOBMHHI TMPOBOJMTHCS METOJaMU Teopli I1MOBIpHOCTEH Ta
MaTeMaTUYHOI CTATUCTUKU. Takuil MiXiJ HaA3BUYAWHO PO3BUHYTHM 1 MA€ BEJIUKE
MpUKJIaJHe 3HaUYeHHs. BiH 103BOJIsiE aHami3yBaTH CTIK K B 4acl Tak 1 B MPOCTOPI,
BUSBIIATH JI€SKl T€HEepaIbH1 3aKOHOMIPHOCTI.

XapakTepuUCTUKU BOJHOCTI p1UOK (CTOKY) BIIHOCATHCS 10 PI3HUX MEPIOJIIB YaCy.
Ile MoxyTh OyTH BHUMIpPSHI BUTPATH BOJHU, CEPEIHBbOAO0O0BI, CEPEIHbOACKAHI,
MicsiuHi, pidHi, 6araTopiuni. O6’eMu cToKy (200 POCTO CTIK) MOXKHA paxyBaTH 3a
MaBoJOK abo TMOBIHb, 32 MicCsIlb, CE30H, piK, OaratopiuHuil nepion. BiamoinHo
pO3IJIAal0Th 1 1HII MoKa3HUKU. OcepeqHeHHs, ab0 IHTerpyBaHHS 3a CE30H Ta
OUIBIIIE TPUXOBYE BIUIMB OKpeMHX (a3 BogHOCTI. OCOOIHMBO 1€ CTOCYETHCS PIYHUX
Ta OaraTopiyHMX MOKa3HUKIB. JIOBroTpuBaii 1 KOPOTKOTPUBAJIl XapaKTEPUCTHKU
BIJIPI3HAIOTBCA MDK COOOI0 HE TIIbKM y CTaTUCTUYHOMY BIIHOUIEHHI, aje 1
reHeTH4Ho. ToMy NpUHWHATO OKPEMO PO3IIIANATH CEepelHid OaraTOpiyHHUIl CTIK,
MaKCUMaJIbHUM CTIK (MTaBOJKH Ta MOBEHI) 1 MIHIMAJIBHUM CTIK (TIEPI0AN MEXKEH]).

JlocnimKeHHsl cepeHbOT0 CTOKY 0a3yl0ThCsl Ha CepeHIX PIYHUX BUTpaTax, ado
IHIIUX BIAMOBIIHUX TMOKa3HUKaX. ToMy HMOro TakoXX Ha3UBAIOTh PIYHHUM.
OCHOBHUM 3aBJlaHHAM LUX JOCIUIDKEHb € BU3HAYEHHS HOPMH CTOKY —
CEpEeIHbOI0 3HAYEHHS 3a OaraTopiyHM Mepios TaKkoi TPUBAIOCTI, NPH 30UIBIICHH]
AKOT OTpUMaHe 3HAYEHHSI CYTTEBO HE 3MIHIOEThCA. OCHOBHUM CIOCIO pO3paxyHKY
HOpMH — T00yZ0Ba KpHBUX 3a0€3MEYEHOCTI I CTATUCTUYHUX PSAIB, IO
CKJIQJAIOThCS 3 CEpeHIX PIYHUX BUTpAT BOAU B piulli. JOCTaTHBOIO BEIMYUHOIO
psaay BBaxkatoTh 25-30 pokiB Ta Ouiblie. Y TeENEpiIHIA Yac LbOMY KpPUTEPIIO
3aJI0BOJIBHSIIOTh TMPAKTUYHO BCl PSAOU  crocTepekeHb. Kpubi 3a0e3nedeHocTi
MOXYTh OYyTH €MIIPUYHMMH Ta TEOPETUYHUMHU (BIAMOBIAATH TEBHOMY
MaTeMaTUYHOMY 3aKOHY, PIBHAHHIO). SIKIIO KpuBa JUIsl JIaHOTO MYHKTY
CIIOCTEPEKEHb  BIAMOBITA€ HEOOXITHUM BHUMOTaM, TO BHUTpara, abo0 I1HIIUN
MOKa3HUK, 3a0e3neueHicTio 50%, 3HATUN 3 HEl Oyae Hopmoro. [l mepeTuHiB
PIYOK /i€ BIICYTHI JIaH1 CIIOCTEPEKEHb HOPMaA PO3PAXOBYETHCS IHITUMU CIIOCOOAMU
(32 1OMOMOroI0 KapT 130JI1HIM CTOKY, NEBHUX PO3PAaXyHKOBUX (HOPMYI, METOIOM
aHaJorii Ta iH.).

Sk 6aunMo 3 BU3HAYEHHS, HOPMa MOBUHHA BITHOCUTHCS 10 PEIPE3EHTATUBHOIO
psagy. Tob6to no Takoro, sikuii OyJe aJeKBaTHO MPEICTABISATH TI'E€HEPAIbHY
CTaTHUCTHUYHY CYKYNHICTb. (OCTaHHE TOHATTS TMOB’SI3YyIOTh 3 T€HEPATbHUMHU
YMOBaMH, OCHOBHUMH 3aKOHOMIPHOCTAMH (DOpMYBaHHS 1TaHOTO POAY BUIAIKOBHUX
BeIUYMH. Penpe3eHTaTUBHICTh PsAy HE 3aBXKIMU JIETKO BU3HAYUTH (JOKa3aTw).
Cepenniil piyHUl CTIK Ma€ JOCUTh CKJIaJIHI 3aKOHOMIPHOCTI1 3MIH SIK B 4acl TakK 1y
npocropi. He Bci BoHM 1ie BuBYEHI. [CHYIOTH meploaMuHi, IMUKIIYHI Ta
OJIHOHAIPABJICH] 3MIHM fKI BIIOYBAIOThCS I M€K0 CKIATHOI cUCTEeMU (aKTOpiB
(fx 1 KIIMaT, IO B MHEpIIy Yepry ix BHU3HAYae€). TaKUM YHHOM JOCITIIKEHHS
CEPEIHbOT0 CTOKY MAlOTh Pi3H1 ACMIEKTH.



B noHATTS MakCHUMallbHOTO CTOKY BKJIIOYAIOTh: MaKCUMallbHI BUTPATH, MOAYI,
mapu, CTIK 3a MepioJ MaBojAKy a0o MOBEHI 1 mpocTo mpouecu (opMyBaHHS
BUCOKOTO CTOKY B piukax (B CE30HHOMY acmlekTi). YMoOBU (GOpMYBaHHS
MaKCHUMaJIbHOT'O CTOKY PI3HOMaHITHI Ta cienugiuHi. ToMy iCHY€e BelMKa KUIbKICTh
METOJMK Ta CIOCOOIB PO3paxyHKy HOro MOKa3HUKIB. ICHye Takok 0COOJIMBICTH
PO3MIISIAY MaKCUMaJIbHOTO CTOKY: JO0 HBOTO MOKHA BKJIFOYATH JIUIIE HAWOUIBIII
piuH1 3HaYeHHs (10 XapaKTEepHO JJI CHITOBHUX MOBEHEH ), a00 BC1 MAaKCUMYMHU (1110
XapaKTepHO [JIs TaBOJKIB, IO MOBTOPIOIOTHCA MO JEKUIbKa pa3 Ha pikK).
Crneuudika popMyBaHHSI MaKCUMaJIbHOI'O CTOKY BIUIMBA€ TaKOXK Ha TE, IO HOro
BAXKO KapTyBaTU. SIK NpaBWiIO, CKIAJalOTh KapTH IOKAa3HUKIB, IO MAarOTh
BUpIIIAJIbHE 3HAYEHHS (IIapu Ta MOMAYJI OMajiB, CHITOTaHEHHs Ta iHWI). IcHye
JOCUTh OaraTo MaTeMaTHYHHX MOJeNIed MaKCUMaidbHOro cToky. OnaHo 3
Halinepmux Oyna reHeTuyHa ¢Gopmyna (Teopisi) CTOKy, abo METOoJ 130XpOH
(omuanuHoOrO rimporpada). Bona 30eperia cBoe 3HaueHHs J0 Hamux AHIB. B ii
OCHOBI JIeXaTh YSBJICHHS PO MPOLECH J0OIraHHS MOBEPXHEBOTO CTOKY Bl CXUJIIB
(BOIOALIIB) A0 3aMHUKAIO4YOro (IaHoro) cTBopy. BoHum po3poOisroThes 1e 3
noyatky XX CTONITTS.

[laBogOK, 110 BHU3HAYAETHCS OJMHUYHUM TiAporpadomM, TaKOXXK HA3UBAIOTh
OJIMHUYHUM, eneMeHTapHuM. lle ixeamizoBaHe moHsATTA. BecHsana moBiHb, abo
JIOIIOBI TMABOAKU (OPMYIOTBCS BHACHIJOK JOJABAHHS €JIIEMEHTApHUX MOPIiH
(BUTpaT) BOJM, IO MOCTYMAIOTh 3 PI3HUX YAaCTUH BOJ0300py. B ocHOBy cxemwu
ONMHUYHOrO rigporpada mokmageHo dyac AoOIraHHsS TMpU YMOBI  CTajoi
IHTEHCUBHOCTI MOCTYIAHHS BOJW BiJ JOIIIB YK CHITOTaHEHHsS. BiH 3aJeXuTh Bij

BiJICTaHI /10 3aMuKao4doro cteopy (1) Ta mBUAKOCTI pyXy BOAU ©) .
/

T=—
U-

B 3anexHocTi Bil HaWOUIBIIOro 4Yacy A00IraHHs BHOMPAIOTh PO3PAXYHKOBI

T Zozro-u‘

IHTepBaJIM 4Yacy '°, Ta BIAMNOBIIHI PO3PaXyHKOBI BIJIPI3KU pyXy
[lounHaroun Bix AaHOro (PO3PaxyHKOBOTO, 3aMHUKAIOYOI0) CTBOPY BBEpPX IO

pluKkax BIIKIAZAI0ThCS I, Cucremn PIBHOBIITAJIGHUX TOYOK 3’ €IHYIOTHCS

IJIAaBHMMU JIiHIAMH, SKi HA3UBAIOTHCA 130XpOHaMK cTOKy (puc. 3.8). Ix HanpsMku B
LIJIOMY CIIBMAJa0Th 3 HaNpsMKaMu (TOJIOXKEHHSIM) 130TINC, OCKUIbKM JIiHIT
CTIKaHHS MOBEPXHEBMX BOJ MOBHHHI OyTH MEPICHIUKYISAPHI 10 HUX. SAkmo ¢ —
IHTEHCUBHICTh MOCTYMAHHS BOJM 3a MEPUIMH PO3paxyHKOBHH 1HTEpBas 4acy, TO
BUTPATH B 3aMHKaIOYOMY CTBOP1 OyJie CKIIa/IaTh:

Q=q,/ (3.6)
ne /' — mioma, o6MexKeHa MepIIoo 30XpoHo0. J{Is KiHI APYroro iHTepBay
gacy OyJeMO MaTu:
Q. =q L+ a. (3.7)
[puiingsmm 4 =9 == " \ojkemo 3amucaTy:
0, = qifi

(3.8)
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Octanns hopmysa Ha3UBAETHCS TEHETHUHOIO (POPMYIIOI0 CTOKY, a60 (hopmyIioro
onuHUYHOrO Tinporpada. [Ipsme i BUKOpUCTaHHS 3HAYHO 3aTPYJHEHE Y 3B S3KY 31
3HaYHUM CTYIIEHEM ijeaiizallii mpoiecy. Ajie BOHA JIEKUTh B OCHOBI 0Oararbox
OUTBII OCKOHAIMX MAaTeMAaTHYHUX MOJENeH. ICHYIOTh TakoX 1HIII MPUHIMIOBI
CXEMH ONUCY TiaporpadiB MaBoJKiB, a00 MOBEHEH.

MiHiManbHUN CTIK TTOB’3aHUM 3 MEKEHHIO. BiH BKIIIOYa€ Taki XapaKTePUCTUKHU:
100081, cepeani MicsiuHl Ta 30-7eHHI 3a KOKHY MEXEeHb, cepefHl OaraTopidyHi ix
3HAYEHHS, MIHIMyMHU pi3HOT 3a0e3medyeHocTi; aO0COMOTHUM MiHIMyM. Sk 1 Yy
JOCHIPKEHHSIX MaKCHUMAJbHOTO CTOKY TYT PO3pOOJIEHI PI3HOMAHITHI METOJIUKHU
PO3paxyHKy HEOOXiTHUX MOKa3HUKIB.

Bce pizHomaniTTs mpoueciB (popMyBaHHS CTOKY BiJIOBiJIa€ Pi3HOMAHITHOCTI
pyxy Ta ¢a30BHX MEPEXO/IIB BOJU HA TEPUTOPIsIX (BOA0300pax) pi3HOro MacimTady
— BIJI JIOKaJBHOTO /10 TiobanbHOoro. Ha pi3HUX i€papXiuyHUX pIBHSAX 1 B PI3HHUX
yMOBax [iI0Th OCOOJMBI 3aKOHU (OPMYBaHHS, IO XapaKTepHO I CKIAJHHUX
cucteM. TUM He MeHIlI€ ICHYIOTh CIIPOOY BUILJICHHSI HAWOLTBII 3arajibHUX 3aKOHIB.

I puponxui BoOoagwum I TBepae TIiuao

3 emMm ai

He nuBnsuuch Ha Te, 1O Pi3HI MUTaHHS BIUIMBY MAaHTIi, JITOCHEpH, 3eMHOL
KOpH, TEKTOHIYHUX TMPOLECIB Ha MPUPOJIHI BOAUM 3 OAHOrOo OOKY, 1 BIUIMBHU
OPUPOAHUX BOJ Ta TIAPOJOTIYHUX TMPOIECIB HAa 3€MHY KOpY — 3 IHIIOTO
HAJ3BUYAHO IIMPOKO JIOCHKEHI, Yy3arajJbHEHHS Takoi B3aeMoOnll He
MpeACTaBlIeH] y NIAPYYHHUKAX 3 T1IPOJIOTII.

INapocdepa, pazom 3 aTMocheporo, yTBOPHINUCS B XOJI1 T€OJIOTTYHOTO PO3BUTKY
3emii. CydacHi ysBJICHHS MpO TEPIIOKEpesTa BOAW CKIAIUCA y cepeauHi XX
cToniTTs. PosirpiBanHs 3emil Ha caMiid paHHIN cTajli poO3BUTKY (CTUCKAHHS)
MPUBEJIO 10 MOAUTY il Ha 000JOHKU. BHACHIIOK 1OrO Ha MOBEPXHIO MOCTYIAIU
JIETKOIJIaBK1 pEYOBHMHU — 0a3ajbTOBa Marma, 10 BKJIIOYajia BOJY Ta PO3YMHEHI
razu. Ilicas 3HATTS HagkputuuHoro crtany (+374°C) Bojma mouaja IMOCTYIIOBO
nepexoauTH B piaky ¢asy. Tak yrBopuiach rifpocdepa. IlepBunnmii po3unuH BoIu
OTpUMAaB Ha3BY IOBEHUIbHOT0. MaHTIA 1 ajl 3a1UIIA€TbCS OCHOBHUM F€HEPaTOpPOM

npupoaHUX BoA. Bona Bmimye mpuGmusno 20 - 1018 1 Boam Beix cramis. Came
YacTHHA IIUX BOJ MIrpyBajia J0 MOBEPXHI 1 yTBOpUIIA CydacHY Trigpocdepy 3emii.

KiIbKicTh BHAATICHOT 3 MAHTIi BOLH OI[HIOIOTH mpubamsHo y 3,4 - 1018 1.

31 cBoro OOKYy NpPUIIOBEPXHEBI BOAM BIUIMBAIOTH HA PO3BUTOK 3€MHOI KOPH.
EBomroriis 1ux mpoueciB JOCHKEHa Jumie 4YacTkoBo. IlpupoaHi Boau
MpUIMaIOTh y4acTh B PO3BUTKY OCATOBUX Ta MeTamopdiuyHux nopia. Ha Beamkux
ribuHax (Ioin OpUBOAATH 10 TIAPOpPO3pHBIB. MarmaTuuHi MOpPOAH, fAKI 3
rNMOMH TOMafalnTh y HOBI (I3UKO-XIMIYHI (T€0JIOTiYHI) YMOBH, MOCTYIIOBO
3MIHIOIOTBCS, TPAaHC(POPMYIOTHCS Y 30HI TilepreHesy. BaxiuBy polib TYT IpaioTh
nig3eMH1 Boau. Benuke 3HaueHHs A PO3BUTKY MPUINOBEPXHEBHX YACTUH 3eMIli



MaloTh T1JIPOr€OXIMIYHI MPOLECH. 3a Y4acTO BOJ BiOyBaeThCs (OpMYBaHHS Kip
BUBITPIOBaHHS Ta IPYHTIB.

[Ipuponni Boau NMpUHMaOTh aKTUBHY Y4acThb B PO3BUTKY ¢GopMm penbedy Ta y
dbopMyBaHHI pI3HOMAHITHUX BIAKIaniB. SK BimoMoO, penbed PO3BUBAETHCS
BHACJIIJIOK CKJIQJHOT B3a€MOJI1i €HIOTCHHUX Ta €K30reHHUx (aktopiB. Ex3orenHi
OUIBIIIOI0 YACTUHOIO MOB’A3aH1 3 JIEI0 MPUPOJHUX BOJ. 3 CBOro OOKY €HJIOT€HHI
YUHHUKU BIUIMBAIOTh HA XapaKTEPUCTUKH Ta PO3BUTOK BOAHUX OO0 €KTIB 1 iX
CHUCTEM.

3.3.1. Jlitocdepa Ta mig3eMHi Boau

[linzemMHi BOaM — HEBiJ €MHAa YaCTHWHA T'€OJIOTIYHOTO CEpPEeOBHINA. XIMIYHO
3B’s13aHa BOJIa € YaCTHMHOIO MiHepaiiB. BoaHi po3unHM Ta (IIIOiAM BUKOHYIOThH
3HAYHYy FeOXIMIUHY Ta TeojoriyHy poooty. FOBeHUIbHI BOAM MOB’sA3aH1 3 MarMolo,
MarMaTUYHUMH TOPOJIaMH Ta BYJIKAHIYHOK ALSUIbHICTIO. Boau mnpuiiMaroTh
aKTUBHY y4acThb y IpOLECax rirnepreHe3y Ta BUBITPIOBAHHS.

Hupxyntoroun y 3eMHii KOpi, MiA3€MH1 BOJIU MPUHAMAIOTh Y4acCTh B T€OJIOTTYHUX
npouecax. BoHM po34MHSIIOTH OJHI MIHEpalbHI CIOJIYKH 1 BUHOCSThH iX B OKEaH,
o3epa, BHYTpIlIHI Oe3CTiuH1 00JacTi, 1 CTBOPIOIOTH IHIII, BIJKJIAJAI0YU iX Ha
CBOEMY NUIAXY (HaNpuKIaj Yy TpillMHAax abo mpu BHXOA1 Ha mMoBepxHI0). [lpu
nepexojal y 3B’S3aHUM CTaH MiJ3eMHI BOJAW MNPUHAMAIOTh Yy4acThb Y MMOOYIOBI
0aratb0X reoJIOriYHUX YTBOPEHb. barato (pi3nko-MexaHIYHUX, BOJHUX, TETIOBUX
Ta 1HIIMX BJIACTUBOCTEN TIPCHKUX MOP1A OOYMOBIJIEHI BMICTOM B HUX BOJ PI3HOTO
MOXO/)KEHHsI Ta XIMIYHOro ckiany. Bopa mnpuiimMae ywacTh y mpolecax
MarMaTu3My, JITOTe€He3y, MeTaMop(i3My, 3I1ICHIOE BEJIMKUN BIUIUB Ha 3MIHU
rpaBITAllIfHOTO, MAarHiTHOTO Ta €JIEKTPUYHOTO moJiB 3emil. Boma Takox €
CKJIQAHUM Ta AUHAMIYHUM TPUPOIHUM PO3UYMHHUKOM Ta CUIIBHUM KaTali3aTOPOM.
Bona npuiimae yyacTh B XIMIYHMX Ta 010XIMIYHHMX PEaklifiX, IEPEHECEHHI Tera,
OpraHiuyHOi PEYOBMHHM, Ta3iB Ta XiMiuHMX enemeHTiB. B.l. BepHancbkuii mucas:
«Bona oxoruitoe, MPOHUKAE HACKPI3b, K IUIIBKOBA I'yOKa 1 sIK mapa, BCIO 3€MHY
KOpy... ToMy HE TWBHO, IO 3aBXKIU 1 CKpI3b, i€ O MU HE MOYaJyd MPOHUKATU B
3eMHY KOpY, HE Modanu OypUTH, — MU 3yCTPIHEMO B KIHII KIHIIB BOJY Y
KPaIUIMHHO-PIAMHHUX 11 Macaxy.

SIKu1o po3rifnaTtv reoXiMiuHy posib BOJM, TO CIIiJI CKAa3aTH, 110 MPAKTUYHO BCl
XIMIYH1 €JIEMEHTH B Hil pO3UMHSIOTHCS, Pa30M 3 HEIO MITPYIOTh, a 0araTo ski 3 Hei
BUNUIIOTHCS (Y (hopmi rasiB, ocaaiB, MiHepasiB Ta iH.). [lo BIZHOILIEHHIO 1O BOIU
BepHaacekuii Bcl XiMI4H1 €IEMEHTH MOAUIAB Ha JIB1 BEJIUKI TPYIIU:

1) rigporeHeTuuH1 ()i SKMX XapakTepHa BOJIHA pIBHOBAra, 1 3HauHa 4acTHUHA
aTOMIB SIKUX IIPOXOJIUTh YEPE3 BOAHI PO3UMHHN);

2) miporeHeTH4H1 (IPUCYTHI y TPUPOJHUX PO3YMHAX Y HE3HAUHUX KUIBKOCTSAX 1
TUIBKH Y CTaH1 pO3CIIOBaHHA;, HE MOXYTb BUAUIATUCS Y (OpM1 MIHEPAIIIB).

[To3a cymMHIBOM BOJia I'pa€ BUKJIIOYHY POJIb y T€OXIMIYHHMX IpoIlecax B 3€MHIil
Kopi Ta Jitocepli TOUMHAIOUM BIJ MarMaTU4YHUX, T[ETMAaTUTOBUX Ta
riIpOTEepMaNbHUX TMPOIIECIB 1 3aBEPIIYIOUN PI3HOMAHITHUMU rinepreHHUMU. [Ipu
B3a€MO/IIi 3 TPUPOAHUMHU TBEPAUMHU TLIAMH BOJA MOCTYIOBO NEPETBOPIOETHCS Y
pPO3YMH, SIKHWA BMINIYy€ B TIA YW IHIIIA KIJTBKOCTI €E€MEHTH 31 CKIAJy IUX TiI.



CyTTeBI 3MiHM BiIOYBaIOTHCS 1 3 CaMUMH TBepAUMH TutamMu. OKpIM pO3YMHEHHS,
IIMPOKE PO3IMOBCIOKEHHS 1 BEJIMKY POJb MAalOTh JBa BaXJIMBUX Hpouecu: 1)
rizpaTanisi; 2) yTBOpPeHHs KOJOimHuUX cucTeM. [Ipu rimparauii MOJEKyJlId BOIU
BXOJATh XIMIYHO y TBEpJAE TUIO, CTAalOTh HOTO CKJIaI0BOKW dYacTuHOw. [lpu
KOJIOITHUX Mpoliecax BiAOYBAa€TbCS MOJPIOHEHHS YAaCTOK MiHEpasiB, MOCTYHOBUMI
nepexiJ J0 BUCOKOJUCIIEPCHUX CHCTEM, KOJIM BAXKJIUBY pPOJb MOYMHAIOTH TpaTH
MOBEPXHEB1 BJIIACTUBOCTI TBEPAOI PEUOBMHM. 3 1HIIOTO OOKY KOJOIIHOI CUCTEMU
YTBOPIOIOTHCS 1 3BOPOTHIM HUISIXOM — BHACHIJIOK YKPYITHEHHS CUCTEM MOJEKYI B
PO3YHHI.

Benuke 3HaueHHS MalTh MPUPOJHI BOAM Yy (OpMyBaHHI Kip BHUBITPIOBAHHS,
BEPXHBOIO YACTUHOIO SIKUX € IPYHTH.

SIKII0 po3MIIsiAaTH acTeKT NMEepPeBaKHOro BIUIUBY JIiTOochepu Ha MiI3eMHI BOAM,
TO CIIJ y MEepUIy Yepry CKa3aTH, 110 OCOOIUBOCTI iX 3aJIsITaHHS, PO3MOBCIOJIKEHHS,
0aratb0OX BIJIACTUBOCTEH  BU3HAYAIOTHCA TE€OJOTIYHUMHU  CTPYKTypamMu Ta
TEKTOHIYHUMHU TmpouiecamMu. KpiM Toro XiMIUHMM CKJIaa MIJ3€MHUX BOJ
(bopMyeTbCSI B OCHOBHOMY 3@ paxyHOK KOHTaKTy 3 TIPCBKMMHU TOpPOAAMH,
BiIKiagamu, MiHepanamu. Jlitochepa yepe3  yTBOpEeHHS  OCOOIMBOCTEH
Merapenbedy CBO€l MoBepxHI (Tip, pIBHUH, OKEaHIYHMX KOTJIOBWH) BIUIMBAE Ha
0COOJIMBOCTI KUBJIEHHS, PEXKUMY Ta YMOB 3HAXOKEHHS MIA3€MHHUX BOJ.

3.2.2. EH1oTeHHU BIJIMB HA MOBEePXHeBY rigpocdepy

Enporenni npouecu Ha MpoTs3i reoJoriyHoi icTopii 3emii popMyBajiu OCHOBHI
pucu penbedy MOBEpXHI TBEPJOro Tijia 3eMili, a TaKOX OCOOIMBOCTI Ie0JIOT1YHO1
Ta TEKTOHIYHOI Oy/I0BU MPUIIOBEPXHEBUX IIapiB 3eMHOI Kopu. Bee e BrmBao i
BILJIMBA€ HA CTaH 00’ €KTIB MOBEPXHEBOI T'ipocdepu. BrinB eHJoreHHuX npoleciB
Ha ii TOXO/’KEHHsI B)Ke OyB PO3TIISIHYTUH paHille.

Hait6inpmr kpynHuM MacmtaboM penbedy 1 MOALTY BOAHUX OO €KTIB €
BUJUIEHHS cucTeMu CBITOBOTO OKEaHY 1 CUCTEMHU NMOBEPXHEBUX BOJHHUX 00’ €KTIB
cyxonony. PO3BUTOK  OKEaHIYHHMX KOTJIOBUH  BH3HAYAETHCA  IEPEBAXKHO
MEXaHI3MaMH pyXy JITOCPEpHUX IIUT. AJie 1 po3TallyBaHHS Ta XapaKTEPUCTUKHU
BOAHMX OO’€KTIB Ha IMOBEPXHI CyXOJOJYy TaKOX IOB’si3aHI B BHYTPI3EMHUMU
¢dakropamu. KoTiaoBuHM o03ep, MaJlOHOK pPIYKOBOi CITKH, pO3TAallyBaHHS Ta
0COOJIMBOCT1 JIbOJIOBUKIB BHU3HAYAIOTHCSA TEKTOHIKOIO. TEKTOHIKa Ta TeoJoriyHa
OynoBa BIUIMBAIOTh Ha MPOILIECH Pi3HOTO MacmTady (piBHA) — BIJ OKpPEMHUX
CKEJISICTUX BUCTYIIB UM 3aKJaJaHHS Apy y TEKTOHIYHO OOYMOBJIEHINA TPIIIUHI 10
(GbopMyBaHHS HAWKPYMHINIMX PIYKOBUX CHCTEM (SICKpAaBUM MPHUKIAJOM CIYKHUTh
cucreMa AMa30HKH).

JlocnipkeHHsl BIUIMBY TEKTOHIYHMX TMPOLECIB Ta CTPYKTYp Ha PO3BUTOK
rizporpadiyHoi CITKM MOYaidu 3’ SBIASATUCA y cepennHi XX CTONITTA, KOJU CTajo
SCHO, 110 TEKTOHIYH1 pyXH B1I0YBarOThCS MOCTIMHO 1 CKPI3b.

3MIHIOETBCA JIMIIE iX IHTEHCHUBHICTh Ta HampsAMOK. HalOuibIly 1HTEHCHUBHICTD
BOHM MalTh B o01acTsXx mojoaux rip Ta pudrorenesy. TyT BinOyBarOThCs
HalOuIbII mepeOyaoBu Triaporpadiunoi citku. Hampukian ozepo Bikrtopis 1
CyyacHa TiJpOCiTKa HAaBKOJIO HbOTO YTBOPHWIIMCS JIMILIE Y MI3HbOYETBEPTUHHHUM Yac
BHACIIZOK PO3BUTKY ['0JIOBHOTO CXimHO-a)pUKAHCHKOTO CKIICMIHHS 1 CKHJIOBOi



pudTOBOT JOJIMHM Yy HOro UEHTpalbHIM uvacTuHi. B 1meil xe wac icHyBajio
BEJIETCHCHhKE 03€pO y IEHTpaIbHIA YacTuHI cucteMu p. KoHro, sike motiM OyIio
CIYILIEHE B CTOPOHY ATIAHTUKH.

OpHuM 3 nepumx, XT0 [PYHTOBHO JIOCIIIMB BIUIUB TEKTOHIKU Ha riporpadiuny
citrky piBauH OyB K.I. I'epenuyk. BiH po3risiHyB 1neil BIUIMB Ha NpPUKIaAl
CX1aHO€BpONEHCHhKOI PIBHUHU (BKJIIOYAIOYM BIANOBIIHY 4YacTUHY YKpaiHu).
3okpemMa BIH JOCHIAMB TaKl TUTAHHS:  BIAHOMICHHS PIYKOBUX CHCTEM JIO
TEKTOHIYHUX CTPYKTYp, IUIAHOBI OOpPUCHM pIYKOBUX CHUCTEM, TEKTOHIUHY
3YMOBJIEHICTh PIYKOBUX 3BUBHH, MO30BXHI MPOQP LIl PIYKOBUX JOJIUH, ACUMETPIIO
PIYKOBUX JIOJIMH, YMOBU 1X BUHMKHEHHS (3aKIaJaHHs), CTINKOCT1 pIYKOBUX CUCTEM
Ta BOJOJUIIB, PIYKOBI MEPEXOIJICHHS, YCIAAKyBaHHS JaBHIX €pPO31MHUX HUISIXIB Ta
1HII. Y TenmepinHiid yac Takl JOCHIPKCHHS 3HAYHOI MIpoi0 po3BUHYTI. [[pomy
J0TIOMaraloTh ~ T€OoJIoTiYHa Ta  naneoreorpadiuHa iHdopmalisa. 30kpema
chopMyBaBcs HaNPSIMOK MajieorpadiyHuX Ta MajeoriAPOIOTTUHUX JOCTIIKEHb —
ICTOpIsl PO3BUTKY PIUKOBUX CUCTEM Ta TAPOrpadiuHOi CITKH.

Enporenni nponecu BIUIMBAIOTh Ha MOBEPXHEBY Tiipocdepy HE TUILKHU MPSMO i
MEXaHIYHO, aJie 1 OMOCEePEAKOBAHO Ta re0XIMIYHO. BanuBuil HanpsMOK BILUTUBY
— 3MIHHM KJIIMaTU4HOi cucteMHd. BoHa po3BHBa€ThCS K HEBIJ €MHA, OpraHiuHa
CKJIaZI0Ba BCl€l MIaHeTH Ta cucteMu ii reocdep. KpiM Toro Ha KiiMar oKpeMux
PEriOHIB BIUIMBAIOTh MPChKI CUCTEMH, BUCOUMHHM, PO3TAIIIyBaHHS OKEaHIB Ta MOPIB
1 Aesik1 1HII1 (haKTOPH.

Ha dbopmyBaHHS XIMIYHOTO CKJIaJy Ta PEKUMY MOBEPXHEBUX BOJHUX 00’ €KTIB
BIUIMBAIOTh TAKOX TE€OXIMIYHI TMPOIECH, TOB’sA3aHI 3 MAaHTIEl, JIITOCPEeporo Ta
3eMHOIO0 KOpPOI0. 3a TpUBaJIl MPOMIDKKH Yacy e BIUIUB CTA€ CyTTEBHUM.

Takum ymHOM moOBepxHeBa ripocdepa, SK 1 MiJ3eMHA TICHO TMOB’sA3aHa 3
TBEPAUM TUIOM 3€MJIL.

3.3.3. llpupoani Boam i peabed

VY BCcTymi MM BXe 3ragyBajd Mpo Te, U0 peibed (GopMyeTbcs BHACHTIIOK
B3a€EMO/JIIi E€HJOTeHHUX Ta €K30reHHuX (akTopiB. OCHOBHUMH €K30I'€HHUMU
mpoliecaMi BBa)KalOTh: 1) CXWIOBI, TpaBiTalliifHl (4acTKOBO MOB’S3aHl 3 JIEIO
MpUPOIHUX Box); 2) (iroBiasibHi; 3) KapcToBi; 4) ridmianbHi; 5) MOB’s3aHi 3
0araTopiyHOI0 MEP3JIOTOI0, MEp3J0THI; 6) eosoBi; 7) OeperoBi (MOpPChKI Ta
03epHi); 8) mporiecu Ha JHI okeaHy. SIk 0auMMO JIUIIE €0JI0BI 1 YACTKOBO CXHUJIOBI
MPOLIECH HE MOB’I3aH1 MPSAMO 3 JIIEI0 IPUPOTHUX BOJI.

Bei mpormecu, 3aBAsSKM  SAKUM  TPOJAYKTH BUBITPIOBaHHS TIPCHKUX MOPiA
BUJAJISIOTHCS 3 MICIb iX YTBOPEHHS 1 MEPEMILIYIOThCSI Ha HUXK4Yl BHCOTHI PiBHI,
Ha3MBalOTh 3HOCOM abo neHyxaaniero (Jiat. denudare — oromtoBaTu). ['00BHOIO
pPYHHIBHOIO CHJIOIO B TIpollecax JeHyJalli € cuia TsSkKiHHA. Bona wMoxe
MPOSIBISATUCS Oe3mocepeIHbo (00Basid, JTaBUHU Ta 1H.), a00 omocepeaKkoBaHo (pyx
BOAM, JbONY). EK30reHH1 areHTH KpiM JAeHyJalli BHUKOHYIOTh aKyMYJISLIIO
(HaKOMMYEHHsI) TBEPAOro Marepiany. SIKk B JeHyallii Tak 1 B aKyMyJIAlii OCHOBHY
POJIb TPAIOTh MPUPOJIHI BOIH.

Buninennss reomopdosiorii 'y caMmoCTiiHy Trajly3b 3HaHb Ta I[OSiBa MEPIINX
HAyKOBUX 3arajJbHOreoMOp(OJIOTIYHUX KOHIICHIII HEpPO3PUBHO IMOB’sA3aHl 3



iMeHaMH amepukaHchbkoro BueHoro B. JleBica ta Himenbkoro — B. Ilenka. [leBic
po3poOuB BUeHHs Tpo Treorpadiuni (reomopdosnoriydi) mukau (1899 p.). Bin
BUJIUIAB «HOpPMaJbHUI» (BOJHO-€PO31MHUI), JILOJIOBUKOBUM Ta apuIHUN
(eosoBUiA) IIUKIIM PO3BUTKY penbedy. KiHIIEBOIO CTaaie€r0 IUKIIB € BUPIBHIOBAHHS
penbedy, yTBOPEHHS Mailke pIBHUHU — TEHEIICHY.

B. Ilenk («Mopdonoriuauii ananiz», 1924 p.) OCHOBHY yBary nNpujuInB 3B’ 3Ky
MPOLIECIB JeHy1allil 3 BEPTUKAJIbHUMHU pyXaMu 3eMHO1 Kopu. BiH BBaxkas, 110 npu
HIBUAKOMY Ta 3HAYHOMY MIJIHATTI JOJUHUA PIYOK €HEPriiiHO MOTIMOIIOI0THCS, ajle
iX MO310BXHIN Npoduib crae omykaum. [Ipu BIAHOCHIM PIBHOCTI MITHATTA 1
IIIMOMHHOT epo3il YTBOPIOEThCA Maiike MPSAMOIIHIMHUN M030BkH1H podinb. [Ipu
TpUBaIill CTAOUIBHOCTI 36MHOI KOpU PIYKHU YTBOPIOIOTH BUPOOJICHUM, BBITHYTHUN
no370BxHii npod k. [Ipodini MOxKYTh OyTH TaKOXK CKIIaTHUMHU.

Sk 6aunMo 3apoJKEHHSI TeOMOPQOJIOTIUHOI TEOpli TICHO MOB’sA3aHE 3 aHAII30M
JiSUTbHOCTI pupoAHUX BoA. Llg mist Moxke OyTH pO3IJIsiHyTa B PI3HHX 4YacOBO-
MPOCTOPOBUX MacITabax. BinmoBigHo OyayTh BUHHKATH Pi3HI popmu penbedy.

3HeceHHs TIPChbKUX MOP1J MOUYUHAETHCA 3 HAWBUILUX BEPILUH, a 3aBEPIIYETHCS B
Mexax CiToBoro okeany. JleHynamiiiHa IiSUIBHICTH JIBOJAOBHMKIB HAJ3BHYAWHO
NOTY’Ha, HE UBISYNCH HA Malli MIBUAKOCTI iX pyXy. IX AisnbHICT IPUBOAUTH 10
MEeBHUX OOMEXEHb y 3pPOCTaHHI BHUCOT Tip, @ B IHIIMX BHUIAJKaX HaBITh [0
MOHKEHHS IIUX BUCOT. Hikue KIIMaTU4YHOI CHITOBOI JIIHIT HA CXUJIaX BaXJIMBUMU
areHTaMH JeHyJalli € ceJeBl MOTOKW, 3CYBHM, OIUIMBUHHM. BOHM mOCTadaroTh
3pyHHOBaH1 TIPChKI MOPOJU B JOJMHU PIYOK 1 4acTKOBO B o3epa. OCHOBHUM
(dakTopoM JeHydalii Ha OUIBIIOCTI TEPUTOPIA € JISJIBHICTh BOJHUX IOTOKIB
pi3HOro BHIY Ta MacmTady — eposis. BoHa BKiIO4Yae TUIOIIMHHUN 3MUB,
CTPYMEHEBY €pO31I0 Ha CXUJiax, SPKOBY €po3ito, MISUIBHICTH pidok. Epo3iiiHi
MPOLIECH MOXYThb PO3BUBATHCS, Y cnenudiuHid (Gopmi, TaKoXK Ha JHI CBITOBOTO
OKeaHy — MI1IBOJIHI KaHHOHM 3 HAMYJOBUMH MOTOKAMHU B MEKaX MaTePUKOBOTO
cxuiy. OcoOJIMBUM TIPOIIECOM PO3BUTKY pelbedy € TakoXk TIALiogucIoKaiii —
3pYyLIEHHS TIOKPUBHUMH JhOJIOBUKAMU 3HAYHUX MACHUBIB TIPCBKUX TMOpid. 3
JHOJIOBUKAMU MOXYTh OyTH TMOB’si3aHI TOHW)XEHHS MOBEPXHI 3E€MHOI KOpH,
MPOrMHAHHS (HampuKiIaa B AHTapKTHI]).

Haii6inpiinm MacimtaboM dYacy NposiBY ACHYJAUIMHUX MPOLECIB € MEpioau
PO3BUTKY Ta pyHHYBaHHs rip. BoHM MOXYTbh OXOILUTIOBAaTH Yac y COTHI MUIbHOHIB
pOKiB. IX KiHLIEBUM pe3y/bTaTOM HE 3aBKAH € piBHMHHU. Lle MOKyTh OYTH IIPOCTO
CTapl HEBUCOKI TOPH, KpsiXki, OpIOHOCONKOBUK Ta IHINI yTBOPEHHSA. MOXKIMBO
ICHYIOTh TaKOX ITUKJIM TTOB’sI3aH1 31 3MiHAMH KOHTUHEHTIB.

Jlenynartiiiini MpoIecy He TUIbKU CTBOPIOIOTH €K30TeHHI hopMu penbedy, ae i
MPOSBIIAIOTh, BUWICHOBYIOTh CTPYKTYpU 3€MHOI KOpH. Tomy iX HOCHIIKEHHSIM
3alMa€eThCs TAKOXK 1 CTPYKTYPHUN HAMIPSIMOK reoMopdoIIorii.

3.3.4. I'inporeHHi BiAKJIaAu Ta AaKyMYJSITUBHI YyTBOPEHHHA

[lopsan 3 mpouecamu AeHyAalli Ta pyHHYBaHHS TIPCBKUX MOPIT B Mexax
rizipocdepu MOCTIHHO 11yTh MPOLECH aKyMYJIALil Ta YTBOPEHHS HOBUX BIAKJIA/IB,
MIHEpaliB, KOHKpEUid, pyaHUX TUT Ta I1HIOro. Biakinaaun ¢opMmyroTbes B
OCHOBHOMY Ha JIHMIIAX BOAOWM. B iX yTBOpeHH1 Beiauky poJib rpae 6iocdepa Tta



0loreoxiMiuHl MpolecH. 3a TeoJIOTIYHY ICTOpit0 3emill BiIKJIaAd MOCTYIIOBO
CTBOPHJIM 0cOOIMBY chepy pO3HOBCIONKEHHs 0CafoBHX Hopin — crpaticdepy. Ii
MOTYXHICTh MOKe mepeBuilyBatd 15 km (y mporuHax). B mexax maTepukoBUX
maThopM BOHA CKJIaJae ACKUIbKAa KIJIOMETPIB, a OKCAaHIYHUX — COTHI METPIB,
nekomu 1-1,5 kM. B wMexax okeaHiB HaWOUIbIIA MOTYXHICTh BIJIKJIAIIB
CIIOCTEPITa€eThCs Y MAaTEPUKOBOMY MITHDLKXKI (10 2-3 KM).

[IpakTuyHO BCl areHTH JIeHyAallil He TUIbKU CIPUSIOTh BUAAICHHIO MaTepialy,
asie 1 Moro HaKOMMYEHHIO Ha HIKYE PO3TAlIOBAHUX JUISTHKAX 3eMHO1 moBepxHi. Lle
MOXYTh OyTH MIIHDKKS CXWIIB, PIUKOBI Ta I1HII JOJIMHHU, KOTJIOBUHH O3€p,
NepeAripHi piBHUHU, HU30BUHU, THPJIOBI AUISHKU PIYOK, JHO OKEaHIB Ta MODIB.
3HauHI YaCTMHM KOHTHHEHTIB (K B Tropax TaK 1 Ha pIBHUHAX) BKPUTI
JHOJIOBUKOBUMU Biikianamu. Lle B ocHoBHOMY MopeHH. OCHOBHA MOpeHa SIBIIS€
co0010 K MpaBWJIO HE MIApyBaTy CYMIII PI3HUX YACTOK Bl KOJIOIZHUX PO3MIpIB,
70 BaJyHIB Ta OpWJI BEIUYMHOIO 3 HEBEJIMYKHM OyAMHOK. 3 MOBEPXHI MOpEHa
4acTO MEpeKpUTa MOKPUBHUM CYTIMHKOM MOTYKHICTIO 70 2-5 M. IMOBIpHO BiH
BIJIKJIaJIaBCAd Y BOJOWMAaxX 3 TaJlO0 JIbOJOBUKOBOIO BOJ0I0. BanmyHu BKIIOYeHI B
MOpPEHY MOXYThb 3a CBOIM CKJIaJ0M BIIIMOBIIATH MICISAM 3apO/KCHHS B 00JacTi
’KMBIICHHS JIbOJOBUKA. IX HIIAX MOKa3ye, 0 MOKPUBHI JHOJI0BUKU PO3IIOB3AIUCS
pajiaibHO, HE 3BaKalOYM Ha HEPIBHOCTI Joxka. [‘eHeTMuHO ToB’s3aHl 3
MEePBUHHUMU TIISIIaIbHUMK BiakiaagamMu QuroBiorsifianbHl. Popmu penbedy
OB’ s13aH1 3 JHOJOBUKOBUMH BIIKIaJaMU HAA3BUYANHO pi3HOMaHITHI. TyT TakKox
Moke popMyBaTucs crienudivHa riaporpadiuyna citka.

HaiiGinpiie po3moBCIOIKEH] BIIKJIAAH TTOB’A3aH1 3 JISJIBHICTIO BOJAHUX MOTOKIB.
Bonu Takox MOXyTh OYTH JOCHTH pI3SHOMAHITHHUMH, IO TOB’S3aHO 3
0COOJIMBOCTAMM TPOLIECIB JE€HYyAallll Ta HAKONMUYEeHHS. BOHU yTBOPIOIOTH OKpeMmi
CMyTH, IUlalll BIAKJIAJIB, KOHYCH Ta TMOJS BHHOCY, AallOBiaJibHI pPIBHUHHU.
Macmtabu nux 00’ €KTiB MOXYTh OyTH Hallpi3HOMaHITHIIIUMHU.

KpiM omnucanux MoxyTb OyTH MEp3JIOTHI, KapCcTOBIi, TiapoTepMaibHI, 3CYBHI,
npudepexHi (abpa3ifHOro Ta 3MIIIAHOTO MOXOJKEHHSI) Ta 1HII BUAM BITKIAIB 1
aKyMYJIATUBHUX (OpM.

Cnig 3ayBa)uTH, 110 TMPAKTUYHO BCi BOHM MaloTh MEBHY crnenudiky OyaoBw,
CKJaJy Ta IHIIMX XapakTtepucTuk. lle BiAmoBigae MeBHUM yMOBaM YTBOPEHHS.
ToMy paHi mpo BHUKOMHI, PEJIKTOBI BIIKJIAIW LIKUPOKO BUKOPUCTOBYIOTH Y
najneoreorpadii Ta MajaeoriAposaorii A PEeKOHCTPYKIII WX YMOB, a TaKOX [JIs
JaTyBaHHS 4acy yTBOPEHHS.

Hpupoaunui BOATHU Ta e B OJ KW IOIii@#@dH.Ii
I pomecH

EBotroniiss — po3BUTOK MpPOLECIB Ta SBUIL Yy TPUPOAL, CYCHUIbCTBI, MHUCIIEHHI
(nmat. evolutio — posropranss). B mporieci eBosorii BHYTpIIIHI, CYTHOCTHI
MPOIIECU Ta 3aKOHOMIPHOCTI1 MIPOSIBIISIOTH, pealizyloTh cede. EBouroliitHi mporecu
BiZIPI3HAIOTH BiJl IPOCTO OYAb-IKUX 3MiH. IX BUBYEHHS Ja€ MOXKIIMBICTh Mi3HABATHU
HaMOUIBII 3arajibH1 3aKOHOMIPHOCTI1 OYTTsI, Cy/IUTH MPO CIIBBIHOIIECHHS Xa0Cy Ta
nopsiAKy  (OpraHi3oBaHOCTi), TMOCTYNOBHX Ta  CTPUOKOMOAIOHWUX  3MIH,
HEMEepPepBHOCTI Ta AUCKPETHOCTI, CUMETPIi Ta 1HIIOTO.



CtBOpeHHs ysBJIEHb PO €BOJIOLII0 BcecBiTy, rajakTuk, 1HIIUX KOCMIYHHX
00’exTiB, COHSYHOI CHUCTEMH, IUJJAHET 3HAYHO PO3IIUPIOIOTh TOTJISAM Ha
€BOJIIOLIIO.

CyuyacHa 1aHeTosoris 6a3yeThest Ha TOCTiKeHHAX Tu1aHeT COHSIYHOT CUCTEMU.
Bona BkiItO4ae muTaHHSA MPO iX MOXOJKEHHS, PO3BUTOK HAAp, MPHUIIOBEPXHEBUX
ra3oBO-pIAMHHUX OOOJOHOK, reodi3uyHl mapaMeTpu. PO3BUTOK Haap BKIIOYAE
polecd TNEpPBUHHOI MepeOdynoBU, pO3LIAPYBAHHS, JUHAMIKH, CTBOPEHHS
€JIEKTPOMArHiTHUM TMOJIB Ta 1HII. 3 BHYTPIIHIMH (TEKTOHIYHUMH) MPOILIECAMU
TICHO TMOB’s3aHl MPOIIECH y MPUINOBEPXHEBUX OOOJIOHKaX Ta moygx. [lmaneru
CoHsiyHOT cUCTEMU BKJIIOYAIOTh /1Bl OCHOBHI rpynu: 1) 3emuy (Mepkypiii, Benepa,
3emns, Mapc), ta 2) riranta (FOmitep, CatypH, VYpan, Henryn). Bonu
BIJIPI3HAIOTBCA ACTPOHOMIYHUMHU TapaMeTpaMH, OCOOIMBOCTSIMHU OyJOBH Ta
€BOJIIOIIT. 3eMJii XapaKTEePHU3YETbCS ONTHUMAIIBHOIO JIJISI  PO3BUTKY OKUTTS
CYKYIHICTIO TapaMeTpiB.

3.4.1. EBououisi reorpadgiunoi 00010HKH Ta ii CKJIaTOBUX

[lona rpaBiTaiii, acTpOHOMIYHI MapaMeTpH, PyXH, OOCTABUHH PO3BHUTKY Ta
CKJaJ IJIaHeT BU3HAYalOTh iX ¢irypy Ta OyaoBy. B momsx rpasitaiii OyaoBa sik
MpaBWIO KOHUEHTpUYHA — IiaHeTocepHa. [Imanetu Ta ix cdepu mpoxonsTh
MEeBHI CTajli PO3BUTKY (€BOJIIOIIOHYIOTH), IO TOB’SA3aHO y MEpIIy 4Yepry 3 ix
BHYTPINIHIMKA (TEKTOHIYHUMH, TUIAHETOJIOTIYHUMHU) Tporecamu. Jlis 30BHIMIHIX
(akTOpiB TaKOXK BIUIMBAE HA KOHKPETHI MPOsBH 1€l eBoutoii. Oco6iuBi mpoiecu
BIIOYBAalOTbCA y TMPUIIOBEPXHEBUX YacTHMHAX IUIaHeT. TyT BHUHHKae OajaHC
30BHIIIHIX Ta BHYTPIUIHIX YWHHUKIB PO3BUTKY. KpiM TOro BigoMO, 11O Ha
MOBEPXHAX, TOOTO B 30HAX KOHTAKTY PI3HOPIAHUX CepeloBUl] (KOHTAKTHI
MOBEPXHI) 3aBXIM BIAOYBAEThCSA YCKIAIHECHHS, 30UIBIICHHS PI3HOMAHITTA,
aKTUBI3allisd Ta MPUCKOPEHHS MPUPOIHUX TpoueciB. YuMm Ouiblla miola moBepxHi,
TUM OUTbIIA aKTUBHICTH MPOIECIB. TaKMM YMHOM BHACIHIJIOK SKUXOCh MEPBUHHHUX
YCKJIAJIHEHb MOBEpXHS (KOHTAaKTHa T[OBEpXHEBAa CHUCTEMa) MOXe Jali
€BOJIIOI[IOHYBATH, PO3BUBATH BJIACHY CTPYKTYPY, [0 BCTAHOBJIEHHS TE€BHOTO
6anancy. Illocs moaibHe BiAOYBaeThbCS y MPUMNOBEPXHEBUX YACTUHAX IUIAHET —
enimuianerocdepax (rp. epi — Ha, HaJ, 3BepX, IIPH, MiCIs).

Enimnanetocdepy 3emii npuiHATO Ha3UBaTH TeorpadiyHO0 000JOHKOIO (X0ua
ICHYIOTh 1 1HIII Ha3BW). BoHa XapakTepu3yeThCs MEBHUMHU BIIACTHUBOCTSAMH Ta
napamerpamu. 11 JOCHiIKEeHHs po3noYanucs y mepiii monoBuHi XX CTONITTA.
VHIKanpHOIO 1 HAA3BUYAMHO BaXJIMBOIO 11 CKJIAJIOBOK € TIPUPOJHI BOIU
(rimpocdepa). YactuHoro reorpadiuHoi 000JIOHKK € Takox JaHmamadTHa cdepa,
AKY TIOB’SI3yIOTh 3 CUCTEMOIO0 KOHTAKTHUX MOBEPXOHb B MEXaX MEpUIOi, a TAKOX 3
HasBHICTIO O10CTpOMY.

Cnin ckaszatu, 1o emnimaHerochepu Ie Maixke IUIIBKOBI CKJIAHI CHUCTEMHU.
Hanpuknaa BepTHKajdbHa MOTYXXHICTh reorpadiuHoi OOOJOHKM 3a MOrjsgaMu
PI3HUX JOCIIIHUKIB ckianae 25-60 kM, 1mo mopiBHioe 0,004-0,01 pamiyca 3emui.
He nuBnsuuch Ha 1le BOHa caMa Ma€ HaJ3BUYaHO CKJIaJHY OyAOBY, BKIIOYAE
re0CUCTEMH PI3HOrO TUMY Ta paHry. [IpukinagamMu MOXYTb CIYKUTH KJIIMAaTU4YHA
cucTema, IMOAUI Ha MaTepuKH Ta OKeaHH, (i3uko-reorpadiuni kpainu, oOaacTi,



30HM, Mosica Ta iHmI. [lpu HaOMW>KEHH1 A0 MOBEPXHI TBEPJAOro Tiia 3eMyli Ta
OK€aHy pI3HOMAaHITHICTb Ta CKJIQJHICTh T€OCUCTEM, MPOILECiB B HHUX, (I3UKO-
reorpa@iyHUX SBUII 3HAYHO HAapocTae. MOXJIMBO 1€ PI3HOMAHITTS, JUHAMI3M 1
0CO0JIMBI YMOBH MPUBEIH J0 HACTYMHOI a3y €BOIONIi — BUHUKHEHHS JKUTTH.

Takum dYuHOM TeorpadiuHo0 OOOJOHKOI MOMKHA Ha3BaTH  CKIIAJIHY
MIPUTIOBEPXHEBY CHUCTEMY 3eMJIl HaMBHUIIOTO paHTy (TJI00alibHY), SIKa BUHUKIA 1
PO3BUBAETHCS B 30HI KOHTAKTy Jitochepu, riapochepu ta atMocdepu, a 3roioMm
6iocdepu 1 comiochepu. ['eorpadiuna oboHKa 11e HE TPOCTHH, MEXaHIYHUKN HAOIP
00’€KTiB (NMPUPOJHUX TILA) a CKJIaJHa, 1€papXidHO MOOyJOBaHA CHUCTEMA, IO
XapaKTepU3y€eThCsl BIACHUMH, BHYTPIIIHIMM 3aKOHOMIPHOCTSIMH  PO3BHUTKY,
CTPYKTYpPOIO, B3aEMOTIOB’SI3aHICTIO Ta B3a€EMOJIIEI0 €JIEMEHTIB. Y TENepiliHiid Jac
CHUCTEMHO-OpraHi3aliiHi  JOCHKeHHS  reorpadiuHoi  OOOJIOHKHM  IIBHUJIKO
po3BuBatoThCcs. lle mae 3mory Oulbll TIMOOKO PO3KPUBATH 3aKOHOMIPHOCTI i
€BOJIIOLIII.

Binpi3Hs10Th TpU OCHOBHUX €Talld PO3BUTKY TeorpadiuHoi OO0OJIOHKH Ta ii
cknagoBux: 1) gobiorennuii; 2) 6iorennuii (570 miH. pokiB Tomy — 40 THC. pOKIB
T.); 3) auTponorennuii (40 tuc. pokiB — 0 poxiB).

JloGioreHHuit eTan o3Havae He BIICYTHICTh BIUIMBY OiocdepH, a Te, 1110 BOHA IIe
HE 3aiiMasia MaHiBHOTO MOJIOKEHHS y BCi reorpadiuHiii 000J0OHI (TepBUHHUN
etan koeBoutonii?). Jlani npo icropito 3emii Ta reocdep B mepiry yepry mnos’si3aHi
3 BUBYEHHSM T€OJIOTTYHMX MOPiA pI3HOrO BIKYy. Aje HaiicTapiii BioMl1 MOPOIU
MarTh BiK 10 3,8-4 mipn. pokiB. Etan po3sutky Bin 4,6 no 4,0 mipa. pokiB
Ha3UBaIOTh JOre0JOriyHUM. B 1ieil yac HaBiTh 3eMHa Kopa Oyina HECTaOlLIbHOIO.
Tomy cyautu mpo po3BUTOK rigpocepu Ta atmochepu Takox Baxko. Hamami
BOHM MOYaJIM MIBUJIKO HAITOBHIOBATHUCS Ta3aMu, 110 BUAUISIUCH IPU BYJIKAHIYHUX
BUBEPKEHHSX, BWJIMBAX MarMu, Ta jeraszauii y pudrtoBux aonuHax. Hacuuena
HUMU aTMocdepa Malla BiIHOBJIIOBAJIBHUI XapakTep, TOMY IO y Hid Maiike He
O0yno kucHio. Benuki kinbkocti CO) Ta BoAsHOI mapu 3abe3nedyBaid 3HAUHUIM

MapHUKOBUN e(eKT, 110 Majo BaXJIMBE 3HAYEHHS JId €BOJIOLil reorpadivyHoi
0OOJIOHKH.

CygacHi JOCHIIDKEHHS B 00JIacTI TOPIBHMJIBHOI — KJIIMATOJOTil  TIJIaHEeT
MOKa3yloTh, 110 TOYAaTKOBI CTajii €BOJIIOIIi Tra30BO-PIAMHHUX OOOJIOHOK Ha
Benepi, 3emii Ta Mapci moaioHi. Ajie Hajanl BOHA MilIa pI3HUMU Huisixamu. Ha
Benepi mputik ConsiuHOi eHeprii Bumuid. ToMy TyT CKIajgucs yMOBH s
IHTEHCUBHOTO BUIapoByBaHHS. lle mpu3Beno 10 HaAMOTYXHOTO MAPHUKOBOTO
epexkry. ToOTO crnocTepira€eTbCsi B3a€EMHE TNOCHIEHHA (akTopiB — e(deKT
«IPUCKOPEHOro po3irpiBaHHs». ToHKa aTMocdepa Mapcy Ta MeHIla TeKTOHIYHA
aKTUBHICTh (MEHILa IHTEHCHUBHICTh Jeraszalii) COUIbHO 3 MEHIIMM MOCTYMaHHAM
CoHs'YHOTO TPOMIHHS MPUBEIHU 10 HMIBUAKOTO BUMEP3aHHS MEPBUHHOI Tiipocdepu
1 IepeKayky BOJIM Ta 1HIIMX PEYOBHUH A0 MojtociB. Le sBuie Ha3uBaOTh eheKTOM
«IPUCKOPEHOTO OXOJIOIXKEHHS.

JInme Ha 3emuti mpoliecH BinOyBaiduCs BIHOCHO 30ajaHCOBAHO, IO JO3BOJIHIIO
CTaOUTI3yBaTH MPUIIOBEPXHEBI TEMIIEPATYpPH B MEXKax, 110 CHPHUSAIOTh HASIBHOCTI
piakoi rigpocdepu. Hactymuuii ii po3BuTOK OYB TNOB’S3aHUNA 3 OCHOBHUMU
TeKTOHIYHUMHU Ta TEOXIMIUHMMH TIpoliecamu. BpaxkaroTh, 1o maca riapocdepu



3eMJ1i TOCTYMOBO, ajie He 30BCIM MOHOTOHHO, 30uIbITyBanack (puc. 3.9). Pazom 3
THUM PO3BHBABCS TaKOXK COJTHLOBUH CKJIAJ BOJ OKEaHy. [HIII TUITM MPUPOTHUX BOJ B
OCHOBHOMY 3aJIeaJll BiJ MOCTyNaHHsS PEUOBHMH 3 aTMocdepu Ta JiTochepu.
[TocTynoBo HacTymwia BifHOCHa cTabumi3alisl sk MacH (0ajaHCy) Tak 1 XIMIYHOTO
cKJIany (TiApoXiMigyHOTO OanaHcy) rigpocdepu.

3.4.2. bBiorenHuii eTanm po3BUTKY NPHUPOJIHUX BOJ

BB xutta (0locdepu) Ha PO3BUTOK MPHUIIOBEPXHEBOI YACTHUHU 3eMJl —
BCTaHOBJEHUN ¢akT. TomMy 3aKOHOMIDHO BHHHUKAE€ MHUTAHHS NPO BIAMOBIIHI
0COOJIMBOCT1 PO3BUTKY MPUPOIHUX BO/I.

biocdhepa 1me BiZHOCHO caMoOCTiiHAa IUIAHETHA CHUCTEMA, MarepiajbHO-
€HepreTuyHa CTIMKICTh K0T BU3HAYAETHCS CYKYIHICTh BCIX OpraHIYHUX (opM, a
TAKOX HacIiKaMu iX ToNepeaHbol ALSUIBHOCTL. SIK 1 BCsKa CUCTEMa BOHA
XapaKTepU3y€eThCs BIACHUMHU 3aKOHOMIPHOCTSAMHU €BOJIOLII. JIXKepeaoM pO3BUTKY
6iocepr BHUCTYynaroTh MPOTHPIYMBI B3aEMOAIT MK BCIEIO KMBOIO Ta KOCTHOIO
PEUYOBHUHOIO y MOBEpXHEBIN 000soHII 3emii. PimeHHss mpoTupid BiIOyBaeThCs 3a
paxyHOK mpolieciB oOMiHy pedoBuHoto. B.I. Bepnancekuii BinpizusaB Oioctepy B
HIMPOKOMY PO3YMIHHI Bl TUIBKM OPraHiuHOTO CBITY (PKMBHX OpraHi3miB). Bin
MPONOHYBAaB BHUBYATH E€BOJIOLII0 HAMOUIbII 3arajJibHUX TMOKA3HHMKIB B YB s3I 3
YaCTKOBUMH. 3B’S30K €BOJIOIIi OpPraHidyHOro CBITY 3 3arajbHOI0 OyJO0BOIO
Oioceprn HaWOLIBII SICKPABO NPOSBHUBCSA Yy 3MiHAaX il TeOXIMIYHMX MPOILIECIB,
3arajgbHOi  Olomacu, OIOMPOAYKTUBHOCTI, €HEPreTHUKH, KOHLEHTpaIIHHUX
OloxiMiyHUX (YHKIIH, 1HPOpMALIMHOI «EMKOCTI» Ta 3arajibHOILIAHETAPHOIO
6ioTryHOrO K01000Iry. B X011 eBomtolii 610chepu NocTynoBO BaKJIMB1 I€0JIOTTYH1
Ta reoXIMI4HI MPOLIECH MEPETBOPIOBAINCEH Yy Oiloreosoriuni Ta 6ioreoximiuni. Lle
MOSICHIOETHCA 30UTBLIEHHSIM «TUCKY» >KUTTS Ha OTOYYIOY€ CEepelOoBHILE Ta
YCKJIAIHEHHM iX B3aeMojii. Lle He Morio He BIUIMHYTH 1 HA NpupoHi Boau. Llei
BITUB B1IOYBa€ThCS yepe3 010reoXiMiuHi MPOIEeCcH, 3MIHU KIIIMATy, HAKOMUYEHHS
mapiB  0CaJ0OBUX TMOPiJ, 3MIHM OCOOJMBOCTEH BOJHOrO OallaHCy TEPUTOPIH,
€pO31MHUX MPOIIECIB Ta XapaKTePy TiAPOCITKU. BupimanbHa posib )KUBOi pEHOBUHU
MPOSABIIIIACH Y BU3HAYEHHI XIMIYHOI aKTUBHOCTI MPUPOAHUX BOJ Ta 3arajibHOTO
TEPMOJMHAMIYHOTO Ta  XiMiuHOro Oamancy  Oiocdepu. Ilepexim  Bin
BITHOBJTIOBAJIbHOI aTMOC(epu 10 KHCIOTHOI OYyB UEHTPAIbHOIO TOMIEI0 Y
reoXiMiuHii eBosrolii 6iocdepu. Bin BUKIMKAB BiAMOBIAHI 3MiHU Yy Tiapocdepi Ta
mitocdepi. Kpim Toro eBoirowis >KMBOro MPHUBENA J0 MOCTYIOBOIO 3MEHIIEHHS
KHCIIOTHOCT1 BOJI 1 MEPETBOPEHHS iX y MykHi. Brimus 6iocdepu Ha mpupoaHi BOAU
B OCHOBHOMY pO3IJIsiAatoTh Ha npukiaai CBITOBOro okeaHy. Alie BaXKJIMBI 3MIHU
BIIOyBaNMCh TakoX 1 y Bogax cyxonony. €. IlocoxoB BBaxka, 10 PO3BUTOK
rizpocdepu MIIOB MOCTIHHO B 01K CTBOPEHHS YMOB, HAMOUIBII COPUSITIUBUX IS
xuTTs. [loai0H1 3MiHM XIMI3MYy BOJHOTO CEpEJIOBUINA BIAOYBAIKCS 3a y4acTIO K
caMUX OPraHi3MiB, TakK 1 MPOAYKTIB iX KUTTEAISIbHOCTL. OCOOJIUBO 3HAYHOIO IS
rizpocdepu paHepo3010 BUSBUIIACS €BOJIIOLIS HA36MHOI POCIMHHOCTI. 3 ii MOABOIO
30UTBIIMIIACH PI3HOMAHITHICTh 10HHOTO CKJIaJy KOHTUHEHTAJbHUX BOJ, BIIOYJIOCS
ix 30araueHHs1 Opra”iyHo pedoBuHoro Ta cnoidykamu CO7; HoS, NO3. Pocnunu



TAKOX BUABWINCH Ba}XJIMBUM (DAKTOPOM TiAPOXIMIYHOI — reorpadivyHoi
30HAJIBHOCTI IPYHTOBHUX BOJ.

O. IlepenbmaH OCHOBHY yBary HOpuIUIsiB AudepeHIiamnii MpUpOIHUX BOJ Y
3B’SI3KY 13 BUHUKHEHHSIM TeoXiMIYHUX Oap’epiB. Tak, y MICUAX OKHUCICHHS
cynbdiniB  GopMyBaIuCh CIpYaHOKUCIT BoAW. €UHE ClIabOBITHOBIIOBAIBHE
CEpellOBUIIE PO3AUIMIOCH Ha JIBa MPOTUIICKHUX: PI3KO OKUCIIOBAJIIBHE Ta PI3KO
BITHOBITIOBaJIbHE. OCTaHHE CTAJNO XapaKTEePHUM JJisi OOJIIT, IPUIOHHUX TOPU30HTIB
03ep Ta BOJOHOCHHUX IIapiB JITOChHEpH.

Ane Oilocdepa Bce X Takd HE MOXKE aOCOJIOTHO IMOBHICTIO 3MIHMTH 3aKOHH
po3BUTKY TeorpadiyHoi 000j0HKH. ICHYIOTH 30BHINIHI Ta BHYTPIIIHI
(BHYTpi3eMH1) (pakTOpH, sIKI TaKOK BHU3HAYAIOTh OCOOJMBOCTI €BOJIIOIIL. B 1ux
YMOBaX MOXJIMBO CJIiJI TOBOPUTH IMPO KOEBOJIOLIIO, L0 CTOCYETHCA 30KpeMa 1
npupoAHuX Bo. Lle 0co6nMBO Ba)JMBO 3 TOYKU 30pY iX YHIKAJIBHOTO 3HAYEHHS
ISl KATTA.  ICHYIOTH JOCHUTH PO3MOBCIOJIKEHI YSBIEHHS NP0 TaK-3BaHy
MIPOCTOPOBY €BOJIOMII0 Oiocdepu. barato qoCiIHUKIB BBaXKalOTh, 110 Y 3aCEICHHI
OpraHizMamH 3€MHO1 TOBEPXHI MOXHa BUIALIUTH TPU OCHOBHUX €Tarniu (IIPOCTOPOBI
da3u eBomronii). [lepma ¢aza mos’s3aHa 3 MPUOEPSKHUMU JAUISTHKAMU OKEaHIB Ta
MopiB. CKIAgHICTh Ta PI3HOMAHITHICTh MPOIIECIB, HIO MPOTIKAIOTh TYT, MOTJIHU
CTaTH BUpIAIbHUM (AKTOpOM BHUHUKHEHHsS XUTTS. Jpyra ¢asza mnossrae y
3aCeNIeHHI BChOTO OKEaHy 3a pPaxyHOK POCIHH, SIKI OBOJOJAUIM (HDOTOCHHTE30M.
BinHOCHO OJHOPIIHI YMOBHU JIO3BOJIMJIM OPTaHi3MOM 3aceNIWId 3HayHI MPOCTOPH.
Tperss ¢aza mop’s3aHa 3 3acelieHHAM MOBEpXHI cyxonony. Came TyT €BOJIOLIS
MPOSBIIIACH HAMOLIBII SICKPABO 1 10CATIIAa HAMBUIIIOTO PIBHSL.

3.4.3. AHTPONOTreHHH eTal PO3BUTKY NPUPOAHHUX BOJ

3apoKEeHHsI JIOAMHU CYYacCHOTO THUMY BITHOCITH 1O NEPIOJy OCTaHHBOIO
MDKIBOJOBUKIB S (30-40 THC. pOKIB TOMY). AJie BIIUYTHUM BIUIMB ii JIJIBHOCTI Ha
IPUpPOJY, MPUPOIHI BOAM po3modascs misuimre, (7-10 Tuc. pokiB Tomy). Horo,
JEII0 YMOBHO, MOXHa BBa)KaTW aHTPONOTEHHHM €TalioM PO3BUTKY MPUPOJHUX
Boj. CrioyaTKy rnepeBakaB BIUIUB MOB’sI3aHUN 3 BUHUIICHHSM JIICIB Ta YarapHUKIB,
pPO3BUTKOM cKoTapcTBa. IloTiM 3 poO3BUTKOM XJ11IOOpOOCTBa, 3pPOIICHHS,
noOyA0BOI0 Nepimux rpedens Ta kanaiis. [lle qoHenaBHa MpUpOAHI BOAM BBaXKAIU
MPAKTUYHO HEBUYEPITHUM PECYpCOM 1 OCHOBHOIO 3aJauyeto Oyno iX MiJKOPEHHS,
ocBoeHHsA. CyTTeBE 3pOCTaHHS BUKOPHUCTAHHS BOJHUX PECYpCiB po3movasiocss Ha
mexi XVIII ta XIX cromnite. B 1ieit e yac BiAMIYE€HO MepIli JOKalIbHI €KOJOT1YH1
npobiemu, noB’si3ani 3 HUMHU. Tak y 1830 pori B JIoH10HI cnanaxHyna emigemist
X0JepH, TPUUMHOIO SIKOi OyJ0 3a0pyJHEHHS MUTHOI BOAU (peKaTbHUMHU CTOKaAMU
MUTBHOHHOTO MicTa. OIiHKK 00’ €MIB CydacHOTO BUKOPHUCTAHHS BOJI HaBEJEHO Ha

puc. 3.10. Haramaemo, mo Bech CTiKk pidok 3emii ckiagae 41,37 Tuc. KM3/piI<.
Takum 4MHOM HEBIIOB31 3Ha4YHA 4YacTKa PeCypciB piuok Oyae BHUKOpHCTaHA. Y
HEJIOCTaTHRO OOBOJHEHUX perioHax BoHa Bxke nocsariaa 100%. Ane pecypce
BU3HAYAETHCS HE TUIBKU 3arajibHOI0 KUIBKICTIO, ajie 1 SKICTI0. SIKIIo BpaxoByBaTH
TeHJIeHIII1 3a0pyaHeHHs TpicHuX Box (puc. 3.11) To cTae odYeBUAHUM, IO iX
JIOCTYIIHI Pecypcu HEBIOB31 OyAyTh Mail)Ke IMOBHICTIO BHUKOPHUCTOBYBaTHUCS. Y



3B 3Ky i3 IIUM TIOCTA€ MUTAHHS PO3BUTKY €KOJOTIYHO ONTHUMI30BaHUX TEXHOJOTIH
(1 cTpaTterii) iX BUKOPUCTAHHS.

Sk 1 Giochepa, MOACTBO SIBISIE COOOK0 OKPEMY €BOJIOLINHY MiJACUCTEMY, sKa
PO3BUBAETHCS 33 BIACHUMH 3aKOHaMH. AJle MOXXIUBOCTI iX TPUCTOCYBaHb,
nepedyA0B, MIBUIKICTh «MeTaboi3My» Habarato Bulll HDK y Oiochepu. 3a B.L
BepHaachKUM JIIOACTBO CTa€ MPOBIAHOIO T€OJOTIYHOIO CUJIOK0 Y MPHUIIOBEPXHEBIN
yacTuHI T1aHeTu. [Ipu mpboMy XapakTep KOCBOIIOIIT YCKIIATHIOETHCS 1 IEPEXOIUTh
y HOBUH etan. O1iHKa HOro TeHIEHIIIH 1 MePCIIEKTUB — OJIHE 3 TOJOBHUX 3aBlIaHb
Cy4acHOI HayKHU.

KpiM BuUKOpHCTaHHS pecypciB MPICHUX BOJ BaXIWBHA KOMIUIEKC MPOOJIEM
MOB’SI3aHUI 31 CBITOBUM OKEaHOM. BIUTMB IIOAWHU TYT TPOSIBISETHCA SIK Y
JIOKaJbHOMY Ta 1, 0CO0JMBO, y riaobaibHOMY MaciiTabi. Ile moB’si3aHo 3 TUM, 1110
OKeaH sBJsiEe COOOK IUIICHY MPUPOJIHY CHUCTEMY, TICHO TOB’S3aHUM 1 IHIIMMHU
KOMIIOHEHTaMU Mpupoau (reocepamu), a TaKOXK € KIHIEBOI JIAHKOIO
PI3HOMAaHITHUX CTOKIiB, IJ100aJIbHUM BiACTIHHUKOM. Bce 11e BIUIMHYIJIO Ha Te, 110,
3maBajocst 0, Oe3MexHI HOro pecypcd 1 MOMXIMBOCTI CaMOOYMIICHHS,
CaMOBITHOBJICHHS BHSIBIIIMCS TaKOX Jemio obmexxeHumu. [lim 3a0pyaHeHHSIM
OKEaHIB Ta MOpPIB pO3YMIIOTh BBEICHHS JIIOJUHOIO Oe3mocepeHh0 4Yu
OTIOCEePEIKOBAaHO PEYOBHH, €HEPrii B MOPCHKE CEpPEIOBUIIE, M0 MPU3BOIUTH, a00
MOK€ TPU3BECTH /O HETaTUBHUX HacHinkiB. Jkepen Ta NUISIXiB TaKoTro
3a0pyaHeHHs nyxe 6arato. [Tons 3a0pyaHeHHs OepyTh MOYATOK, K MPABUIIO, OIS
OeperiB. HaliOuibIa KoHIIEHTpallis 3a0pyAHEHb CIIOCTEPITaeThesl Y TPUOEPEKHUX
30HaX Ta Yy BIHOCHO MaJOPyXOMHX pailOHaX OKeaHy — 30HaX YHOBUTbHEHHS Ta
po3many Tediid. 3aOpyAHEHHS OKPEMUMHU IIKIJIMBUMH pPEUYOBHHAMHU HaOYII0
riobanbHOro xapakrepy. HaBiTh B AHTapKTHIl BHUSBIEHO M€Kl KaHIEPOreHHI
PCUOBUHH.

BruuB mronvHU Ha NPUPOJHI BOJAW MOXKE BiOyBaTHCS TakoX uepe3 atMmocdepy,
mitochepy, Oiochepy. lle me pa3 miAKpeciaoe TICHY B3a€EMOIMOB’S3aHICTb,
KOMIUJIEKCHICTh MPUPOJHUX cucTeM. Brmus depes Giocdepy, a TakoK 3MIHH YMOB
il (yHKIIOHYBaHHS MOKHa BBa)KAaTH OCOOJIMBHM €Tarom (IIPOSIBOM) KOEBOJIIOIIII.
Jlroquua, BIANOBIAHO, caMa 3aJieXkUTh Bl YMOB cepenoBuia. ColiaiabHi npouecu
HE SBJISIOTHCS a0COIIOTHO BiIOKpeMJICHUMH 1 He3alekHuMHU. Ponbs Giochepu
MOXHA PO3TJSAaTH TaKOX Y TMO3UTHBHOMY BIJHOIIEHHI. BoHa € MNOTYyXHUM
NPUPOAHUM (LIBTPOM BOJ. 3 HEIO MOB’s3aH1 BaXIJIUB1 O10TEXHOJOT 1.
3AKJIKUYEHHHA

HoBiTHIi
r

eTamn Ppo3BHUTIEKY
A PpoJaoridi

i o :C

Jlroba Hayka NpPOXOAUTH TMEBHI €Talmu PO3BHUTKY, IO BHU3HAYAIOTHCS SIK
BHYTPIIIHIMH ~ 3aKOHOMIPHOCTSIMH, (YHJIaMEHTAJbHUMHU  JIOCHUIKEHHAMH 1
BIIKPUTTSAMHM, TaK 1 30BHIIIHIMH (pakTOpamMu — BUMOTAMH MPAKTUKH, 3MIHAMU
00’€KTIB JOCHIIIPKEHb, 3arajJbHOHAYKOBUMHU TEHJICHIIISIMUA, 3MIHOIO METOJOJIOTI,
PO3BUTKOM OJIM3BKHX, CYMDKHUX HayK. B yMoBax cydyacHoi 3arajgbHOi eKoJiorizarii
HAayKd B IJIOMY, a TaKOXX 3HAYHUX AHTPOMOTCHHUX 3MiH BOJHUX OO0 €KTIB Ta
TIPOJIOTIYHUX TPOLIECiB BUHUKAE JIOT1UHE 3alUTaHHSA: YU HE BeJe 1€ 0 HOBOTO



eTany PpO3BUTKY Trifpoiorii? BinmoBigs HanmeBHO MOBMHHA OYTH MO3UTHBHOIO.
Exomnoriuni 3amuTd CTBOPIOIOTH NPHUHIIUIIOBO HOBI MiAXoau. KO paHile
OCHOBHMMHM 3aBJAaHHSMM TIAPOJIOTii BBaXKAJIUCA: K 3a0€3MEUUTH JOCTATHIO
KUIBKICTh BOAM JJII BHUKOPUCTAHHS?, SIK MpaBUJIbHO OLIHUTH (pO3paxyBaTw,
CIPOTHO3YBAaTH) 1[I0 KIJIBKICTH?, TO TeNep aKLUEHTH 3MIL[YIOThCS Ha SKICTh. Bech
TIIPOJIOTTYHUNA PEXUM BOJIHUX 00’ €KTIB Ta TEPUTOPIN BpelITi Oy[e MeperiissHyTo
«KP13b IPU3MY» SKOCTI.

KpiM TOro iHTEHCHMBHO PO3BUBAIOTHCS 3MIHEHI, IITY4YHI BOAHI 00’ €KTH, BOJIHO-
rocrnoAapchbki, BOJHO-TEXHIYHI CUCTEMH, SIK1 TAKOK MOBUHHI OYTH BBEJEHI B KOJIO
MUTaHb 3araibHOi Tiaposorii. «KimacuyHay TiAposoris e Jajleko He BUYeprana
CBIll pecypc, BOHA MPOJIOBXKYE pO3BUBATUCA. AJie ii BXKE CYTTEBO JOMOBHIOIOTH
rajiy3i MoB’s3aHi 3 mIpoOjeMaMu ONTHMI3allll BUKOPUCTAHHS MPUPOJHUX BOJ
(TiIpoeKosIoris, eKOT1IpoJIOoris, peKpealiiHa TiIpoJorii, HayKd IOB’sA3aHl 3
BOJHHUM TOCIOJAapCTBOM, BOJHE MpPaBO, ICTOpUYHA TiAposorii Ta iHumil). bararto
MUTaHb € Majo JOCHiIKeHl. PO3BUTOK KOMIUIEKCY TipOJIOTIYHUX HAYK
CTUMYJIIOE TaKOX yBary J0 METOJOJIOTIYHUX NHUTaHb, MPOrpecy 3arajbHol
riIpoJIoTii.

B TenepimHiil yac MpoOIOBKYETHCS MOCHIIKEHHS TIAPOJOTTYHUX TPOIECIB Y
pI3HUX THUMAaX BOJHMX O0’€KTIB, a TaKOX Ha TJI00AJTHHOMY PIBHI; PO3BHBAIOTHCS
CUCTEMHU CIOCTEPEKEHb, MOHITOPUHTY, OOJIIKY BOJ; BJIOCKOHATIOIOTHCS METOIU
TiIPOJIOTTYHUX PO3PaXyHKIB Ta MPOTHO31B, METOAU MOJAEIIOBAHHS T1IPOJOTTUHUX
SBUI Ta TMPOIECIB; TMOIIUOJIOIOTECS 3HAHHS TIPO OCHOBHI reorpadidHi
3aKOHOMIPHOCTI (OPMYBaHHS BOJHHX pECypCiB, PEKUMY BOJHHX 00’ €KTIB,
PO3IIMPIOIOTHCS TANEOTIPOJIOTTYH] YSIBIEHHS; (OPMYIOThCSI 3HAHHS TMPO POJb
BOAM B PI3HOMAHITHUX TNPUPOJAHMX €KOcUCTemax, Janamadrax, mpo
rizporeoximMiydi mponecu. CyyacHa TiIpoJIOTis XapaKTePU3YEThCA TaKOXK
MPOrPECOM TEOPETUUYHHUX, METOAOJOTIYHUX Ta METOJUYHMX OCHOB Ta TOTJISAIB,
BUKOPUCTAHHSM HOBITHIX HAYKOBUX JIOCATHEHb.

BaxnuBoro CKJIagoBOIO PO3BUTKY Tiaposorii € rigposioriyHa ocBita. Lle
CTOCY€EThCS HE TUIBKM IIATOTOBKH CHEIIATICTIB-T1IPOJIOTiB, OKEaHOJIOTIB, aje 1
CYMDKHUX, CIIOPIIHEHUX criemiaibHocTel. CucTteMa OCBITH MOBUHHA BIJIMOBIAATH
CTaHy PO3BUTKY HayKH, MPAKTUUYHUM 3allUTaM y JaHii ragysi, a TaKOXK Cy4acCHOMY
PIBHIO BUMOT JI0 OCBITH B IIJIOMY.
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