


Jeskiscbknii C.C., XinbueBcnhknii B.K.,
Ooonorcbknii O.I. Ta in.

3ATAJIBHA TT/IPOJIOT'IAL

3a pepaxuiero C.M. Jlucoropa

3aTtBepmkeHO MiHiCTEPCTBOM OCBITH YKpaiHH K
MAPYIHHK JUIA CTYJACHTIB reorpadignmux, reolOri9HHx i
TiAPOMETEOPONOridHNX (akyIbTeTiB BHMINHX 3aKIadiB
OCBiTH

5
Voo T

. —— e .‘O_pg.q‘
Knis — 2000 1 NYC

it

6442060



BBK 1122
14
VJIK 551:49

3an;un>ua rigpostoria. ITippyurmy / Jlenkigcpkuii C.C., XinpueBchKuii BK,,
OGononerknii O.T., Byaxina JL.T., T pebinn B.B., 3akpeschimii JI.B., JIucorop
C.M,, HMagyn M.M., INejemenxo B.I. — K : ®iroconionenrp, 2000. — 264 ¢.

B niapyunuxy nozasi sinomocti npo HayKy TipoJIorio i rigpocdepy, sxa e
IpeaMeroM 1i BHBYCHHSI; OTIHCaHi OCHOBHI (Gi3HYHi Ta XiMiuni BIacTHBOCTI BOJH,
1l po3monabl Ha 3eMuiii KyJi, KpyroBopor, TIOXO/KEHHSI, METOAH BUBYEHHS i
SHAIEHHI B NPUPOJHHMX IPOIlecax Ta I'OCHONAapChKifl MisIEHOCTI JIIOJIHHY;
HaBeJleHI OCHOBHI BiZIOMOCTi 3 IiZpoJiorii BOAHHX 06 eKTiB cymi (piuok, osep,
GomiT, mif3eMHHX BOZX) Ta riApoorii Mops. B 3akimouniii gacTuni migpyqHIKa
XapaKTepH3YIOThCA BOAHI pecypcH VKpaiHH, iX BHKOPHCTAaHHS, OXOpOHa Ta
B1ATBOpEHH.

Iinpyunuk pospaxoBanmii Ha cTymeHTiB reorpaQiuHuX cleniaJbHOCTEH
YHIBEPCHTETIB, a TaKOX MOXe 6YyTH BHKOPHCTAHHI CTYACHTaMH TiIpOMETe0pC-
JIOT{YHHX, IPHPOJHHYHX, BOJOTOCIIONAPCHKHX ¢bakyneTeTiB i By3iB, BunTeIsIMH
Ta cremianicramu, chepa IisUIbHOCTI SKHX TIOB'S3a3HA 3 BOJHIMU pecypcamy,
iXHiM BHKOPHCTaHHSM if 0OXOpOHOIO.

Penenszentu:
A-p reorp. Hayk, npo¢. M.I. Kupumok
(YephiBenpkuit fepxaBuuii yHiBepeuTer im. FO ®enpKoBHYA);
A-p reorp. Hayk B.M. Timuenko
(Iucruryr rigpo6ioiorii HM%H VKpainit)

s

4
i3

ISBN 966-7459-57-8. -

© JepkiBcrknii C.C., Ximmueschkuii B.K., O60n0BchKmii Oo.r.,
Bynwina JL.T., [peGins B.B., 3akpeBchiuii A.B., JIncorop C.M.,
ITagyn M.M., ITesremenxo B.1., 2000

© VYxpaincpkuit dpitocomiooriummii ierrp, 2000

MEPEIMOBA

Cepex amenuIutia reorpadiugoro [uKIy, SKi BUBYAIOTH reorpadiguy

obononky 3em, 3Haune Micie rocigac rizpoJoris — Hayka rpo rigpocdepy. Lle
NOPIBHAHO MOJIOJ4 HayKa. i BHIUIeHHS B CaMOCTIHHY raimy3b 3HaHL GyI0
3YMOBJICHE NIPAKTHIHHMH 3aIMTaMH ILOJO MOBEPXHEBUX i MiA3eMHHX BOJ, SKi
BlairpaBas BeJIMKY POJIb Y XHTTI T4 FOCIIONAPChKIN JisNBHOCTI JIIOLMHY, i 11
pOMb 3pocTalla B Mipy PO3BHTKY cycrinbcTa. Ocobnusa yBara BoJi (BOJHHM
pecypcam) NPUAUIAETHCA B HAlll 9ac, TOMY IO BOAHI PECYPCH CTalTH BUCTYIATH
BAXIHBHM IIDHPONHHUM DPECYPCOM, KOTPHH 4acTO BH3HAYAE MOXKIHBOCTI
PO3BUTKY IPOMHUCIIOBOCT] i CUIBCHKOTO TOCHOZAPCTBA, PO3MINEHHS MiCT Ta
IHINMX HACENIEHHX [TYHKTIB, OpraHisalii BIATIOUHHKY i OXOPOHH 30POB 5 JIOIEiA.
JaNexHicTh eXOHOMIKH JIEpXaB i YMOB PO3BHTKY CYCHUIBCTBA Bij BOJIHHX
PycypeiB y Mipy pPO3BUTKY MPOAYKTHBHHX CHJ He 3MEHIIYEThCsI, & IMOCTiHHO
3pOCTae, TOMY IHO 36iNbINyIOTECS OTPe6H Y BOI i HiJBHIYIOTHCSA BUMOTH 1O i
IKoCTi. SIKIIO MOPIBHSHO HElaBHO HECTaua BOAH BilluyBanacs Juile B paifoHax,
AKi HEXOCTaTHLO 3abesledeHi HPHUPOAHHAMH BOXHUMU pecypcamMu yepes
HEpIBHOMIPHICTh TePHTOPIaILHOTO po3noAiny ix, TO Tenep BOAHA MpobGiema
OXOIUIOE Bee Ginbuie it Ginblie paifoHiB i Aepas, HaBiTh THX, fAKi paHime
BBaXanmHcs GaraTHMHU Ha Boxy. ITpo6ileMa Bojo3abesleueHus crac OJIHi€IO 3
naffakTyanbHINIAX cepef COIialbHuX i HayKOBO-TEXHIYHHX ITPOOIIEM CY9aCHOCT.
Beunka porms y i posB'ssammi Hanexuts riiponorii, KoTpa BHBYae BOJHI
PCCYPCH, Na€ TiApoJIoriune o6rpyHTYBaHHS Pi3HOMAHITHIX Iporpam, IiaHiB i
1IPOCKTIB, ¥ SKUX BPAXOBYEThCA BOIHMIL $axrop, o6rpysTOBYye 3aX0MM mOI0
PalioHanbHOIO BHKODHCTAHHS i OXOpPOHH HpUPOAHUX Box. [igposoriysxi
sHalng MoTpibHi reorpadam pisaux cretiaTbHOCTeH, ToMy o, KpiM rnuboxux
HIAHL 31 cBOET BY3BKOT CIENiaIbHOCTI, BOHH TIOBHHHI IoOpe ysBiIATH Micue i
POl BOJUS B 1IPUPOAL Ta TOCMIOAAPCHKi AisTILHOCTI TMIOIUHH, CYyThH TiJpoJIo-
VTN siBINL i HpoleeiB Ta iXHIO posh y OyHKIiOHYBaHHI PI3HHX TPHPOAHHUX
KOMHOHCHTIB, 3HATH METOAH ROCTi/DKEHDb eIeMeHTIR riposoriugoro peXHMY
BOJIHHX 06 €KTIB i BMiTH 3aCTOCOBYBATH TiPOJIOTiYHi 3HAHHS B iHINHX po3sainax
reorpadii. JIOTOMOTTH JOCATHEHHIO TAKMX uiteil i noknpkaHa aucUMITTIHA
“3arajbHa riiposioris”, BHBYeHHS SKOi nepenbayeHe yy60BHMYU IUTIaHaMH
reorpadivanx dpaxynererin YHiBEpCHTETIB.
A IIesgg)Ifalqu Ha Te, 110 OCTaHHIM 4acoM OIy6iKoBaHO Garato HaBuaLHOT
! HAyKOBOLJIITEPATYPH 3 NJPOJIOTii, CTYACHTH NpH BHBYeHH] OCHOB 3arajbHoI rig-
POJIOT CTHKAIOTBCA 3 IEBHUMH TPYAHOWAMH, OCKLTBKH L JITEpaTypa BHIaBa-
JI4Ch TIEPEBAXHO POCIHChbKOI0 MOBOIO. HaBuambHmii ociOHHK “OcHOBH 3araip-
HOT rigponorii™, koTpuit BHiiOB APYKOM Yy 1975 p. i MaB HeBemmkuii THpax,
JIaBHO CTaB '6i6J1iorpa(bqu010 plakicrio Ta i aemo 3acrapis. ToMy BuKTagayamy
f;l(il(bt?}lpH TIApOJIOTII Ta rigpoximii reorpadiunoro baxynbrety KHuiscbkoro
;]lumonanmoro YHiBEpcHTETY iMeHi Tapaca Illepuenka 3IYIHO 3 Iporpamoro
kzmcx,umnixm “3aranbua rigposoris” MiArOTOBIIEHH ! 1€l IAPYYHHK.
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CTPYKTYPHO LiAPYSHHK CKJA/ICHO TaK, IO CHOYATKY NOAAIOTHC BiIOMOCTi
1po CiApONIOTiio AX HAYKY, PO3ITBIAACTHCS ii Miciie y BHBUeHHi reorpadiunol
0GONOHKH JeMmii; fanmi XapaKTEpH3YEThCS TOJLUI BOAH 3eMHOI Ky/Ii Ha OKpemi
BOMHI 00 €KTH il OIMHMCYETbCE KPYroBOPOT BOJH AK Ge3nepepBHHA Mpoilec

TepeMinieHHs, B3acMO3B 3Ky Ta BiIHOBICHHS Bcix Boj rigpocdepH. 3HauHe

Miciie B MiZIpyUlHKyY 3afiMac oimic QisHIHuX Ta XiMi9HMX BJACTHBOCTEH BOMAM,
ixpix ocob;mBoCTeif, poji Ta 3HadeHHs BOAU B NPHPOINHHUX MpPOLECax i
rocrnoAapchKiil AisNbHOCT] MOHHH. TTochiAoBHICTh BHBUEHHS OCHOB Iiiponori
OKpPEMHX BOJHHX 00 €KTiB IPYHTYETHCS Ha 3HAYYIOCTI IXHIX BOJ AL JTIOJHHH.
ToMY CII09aTKy MPOTIOHYETHCA JJI BUBHEHHS TiAPOAOTIA CyIH, BOJHI 06 €KTH
AKOI TIEPEBAXHO € HOCIAMH NPiCHHX BOA — HaiiBaXUIMBinIoro # He3aMiHUMOTO
JUIS KHTTEABUIBHOCTI MOAUHH MPHPOJHOTO pecypcy, a HOTIM — TiApOJIOTiA
Mop4. 3aKI0YHa YaCTHHA THAPYIHHKA IPHCBIICHA MTAHHAM panioHaILHOTO
BHKOPHCTaHHA, OXOPOHH Ta BI{TBOPEHIA BOAHHX pecypciB YKpaiHi.

Oxkpemi pO3ALMH THAPYYHMKA HaIHCAIM: posain 1 — jou. C.C. JleB-
KiBChbKHiA, ton. M.M. Tlaayw, npod. B.K. XinpueBCchbKHit; posgin 2 —
noir. C.C. JeskiBebkuit, jou. M.M. ITanyn; posit 3 — pon. JL.T. Byakina, f01t.
B.B. I'peGins, non. O.I. O6o108CHKHiL; posait 4 — jgou. C.M. JIncorop, Aot
OT. Obonoscekuit; posain 5 -— jon. JLI. byaxida, aou. C.M. Hucorop;
posain 6 — mon. C.M. Jlucorop; posain 7 — npod. JI.M. 3akpeBcbkuii, Ipod.
B.I Ilenemenxo; posain 8 — npod. BK. XinpgeBchHKHiL; po3fin 9 — Aom.
C.C. JIeBKiBCBKHIA.

I. TIJIPOJIOTISA SIK HAVKA. MICHE i v BUBUEHHI
TEOTPA®IYHOI OBOJIOHKHU

1.1. TipeameT BHBYECHHS TiAPOJOTil, mOALN 11 Ha PO3ALIH Ta
3HaYEHHS

Jemma KyJIs SIK CKJIa/[HA MaTepianpHa CHCTEMa Mae HIapyBaty 6ynoBy. Bona
CKIIAJIACTECA 3 pAAY 0DOJNOHOK, 260 cdep, sKi HA3HBAOTLCA reocgpepamu. €
30BHiImHI Ta BHyTpimmHi reochepi. OCHOBHHMH 30BHIMMHIMH reocdepaMu €
JToBITpAHa (aTMOCHEpA). BOAHA (rigpocgepa) i TBepAa oboiloHKa (mitocghepa).
KoxHa 3 HHX Mmae cBifi moail. Bci OCHOBHI OGOJIOHKH Ta iXHi YacCTHHH
mepeOyBaloTh Y CKJIAXHHX B3a€MO3B’A3KaX i B CYKYIHOCTi YTBOPIOIOTDH
reorpagiary (TaHAmagTHY) OBOTOHKY.

KoxHy 3 4icjIcHHHX QOpM PYXY Marepii, fKi YTBOPIOIOTh reorpapiiny
06ONOHKY, BUBYA€ IIEBHA NPUPOAHHYA Hayka — i3rKa, XiMig, 6I0TOTIA Ta iH.
Teorpadiufy x OGOSIOHKY AK €/IHHE IPHPOJHE YTBODCHHA BHBYAc (i3HYHA
reorpaghis, a oxpeMi KOMIIOHEHTH (CKIafioBi gacTUHH) i1 — pelbed, KIiMaT,
BOJH, TPYHTH, POCIHHHICTH TOIIO — BiAMOBiAHI rayy3eBi HAyKH, fIKi BXOAATb 1O
KTy reorpadidnix Hayk. BUBUCHHAM BOJM, sIka SHAXOAHTHCA Ha 3eMHil Kyii,
saiiMaeTse Hayka rigpororia. TepMid “rigposoris” NOXOIHTH Bifl CIOTY1EHHA
JIBOX TPELIbKHX CIiB: T14p0 — BOJA, JJOroc — HayKa; y nepekiiafii Ha yKpaiHChKy
MOBY BOHO O3Hauac “Hayka Ipo BOAY .

Boja € ofHi€I0 3 HANMOIHPEHINHX PEYOBHH Ha 3emHiil xyni. Bona 3aiiMae
GUIbINY 9aCTHHY 3€MHOI TOBEPXHi i 30cepe/keHa B OKeaHaX, MOPAX, O3€pax,
piukax, JbOfOBHKAX, GONOTax, IpyHTax i ripcbknx mopozax. Yci mi BomHi
yrBopennss (BOAHI OG’€KTH) XapaKTCPH3YIOTLCH TNCBHUMH  THIOBHMI
WIACTHBOCTAMH i B CYKYIHOCTI YTBOPIOIOTh €J(MHY O€3lepepBHY BOXHY
06ONIONIKY 3EMHOT KYI —— rigpociepy.

Bepxis mexa rigpocdepH (IOBepXHA okeaHiB 1 MopiB, pidok, o3ep,
JILOIOBHKIB i 60JIIT) 36iracThes 3 NOBEPXHEIO 3EMHOI KYJIi | HIDKHBOIO-MEXEIO aT-
mochepr. BoHa BHpaxeHa JOCHTb YiTKO. Hinxest Mexa rizpocdepH UiTKO He
BIINSETBCA, TOMY IO riipochepa B pslli BHNAAKIB NPOHHKAE B nitocdepy
(3eMHY KODY).

IMpeaMeToM BHBUEHHS TUIPOJIOTii € HE BOAa SK ¢isn4Ha peyoBHHa, a
rizpocdepa B muloMy. BoHa BHBYa€ BIACTHBOCTI rifipocepH Ta ii CKIaJOBHX
yaCTHH, [IPOIlecH if ABMIlla, AKi B HHX BiiOYyBaiOThCA, 3aKOHOMIPHOCTI, 32 SAKUMIT
Ii SBMIA i MPOLECH PO3BHBAIOTHCA, a TAKOX B33EMO3B'A30K i B3aeMomiro
NPHPOAHKMX BOJ i3 3€MHOIO KOpolo atMocdeporo.

CyuacHa rifpoJoria ik Hayka 1po rinpocdepy 06’emHye B cobi okpemi
HAYKH Ipo CKIAZOBi YacTHHH ripocpepu. Jlo HUX, riepim 3a Bee, BiTHOCHTBCA
3aranbHa TiAPONOTis, NPEIMETOM BHBUCHHS SIKOI € PO3NOALL Ta KPYroBopoT
BOJII HA 3¢MHiil Ky, OKpeMi YacTHHH riapocdepi, B34€EMO3B’A30K MiX HHMH,
HaiiGLIBNI 3araibHi 3aKOHOMIPHOCTi MAPONOridHMX IIPOIIECB i ABMIL, IO B HIIX
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BiNOYBAIOTBCS y B3aemogii 3 arMocgeporo, gitocheporno i biocdeporo Ta min
BIUIMBOM TOCMOAAPCHKOL AisITLHOCTI. TepMmin “3aranbha” BKasye Ha Te, 1o
PO3INIAAAIOTBC HAHOINBIN 3aranbii THTaHH rinpomnorii i mo MoBa e IIpo Bci
BOAHI 06’exTH 3emi,

OcHoBHa Maca npupomux BOA, fK BIIOMO, 30CepefeHa B OKeaHax i
MODAX, 3HaYHO MCHIIA — Ha CYIIi. Hponecu i asuma, axi BiAOyBalOThLCA B
OKeaHax i MopsIX, Tyxe BiIPi3HAIOTBCS Bij NpolIeciB i AU, 1m0 BiIGyBalOTLCS y
BOIHHX yTBOPEHHIX cymmi. ToMy pisui i METONH BUBYCHHA iX. Yepes Iie 3araibua
Tifposoris 3a o6’cxTamu BUBYCHHS MONINACTHCI HA IIBi BeHKi CaMOCTiliHi
MaCTHHH: I1APOJIOrio Mops i TiApooriro cynr.

Iinpostorig mops Bunimunacs B CaMOCTiIHHY HayKy, sSKka BHBUae npouecH i
ABHINA, IO BiXOYBAIOThCA ¥ CriToBOMy OKeaHi, ixHio B3aEMOJIIIO 3 HABKOJTHIIHIM
CEPENOBHIEM, & TAKOX OKPeMi MOPS Ta OKeaHu.

Bignmosizso 1o mworo TiJpoJoris MODS IOJUIACTLCA HA OKEeZHOIOITI0 i
OKeaHorpagiro. ,

Tizposoris cymi, a6o Toumime TiZAPOJIOTif IOBEPXHEBHX BOJ cywi (acro i
HA3HBAIOTh MPOCTO ripoiorieo), BHBYAe BOMIHI 00’eKTH cymii. 3anexHo BiJ
00’€KTa BHBYEHHS BOHA MOAUISETHCS Ha BEJIHKI PO3MIIH, AKHX HapaXoBYeThCs
noHap 30.

Bei posginu rigponorii maroTs, CBOIO crenudiky, Garato 3 Hux yXe €
CaMOCTIfHUMH HayKaMH, iHIi e TUILKH PO3BHBAIOTLCA B LIbOMY HAIPSMKY.
30kpema, mo CaMOCTIfiHHX pO3LULE HajlexaTs TiZpoJIoTis mim3eMHMX BOJ,
Tifiponoris piuok, rinposoris osep, rizpostorist Gouir, riApoJIoris AL0KOBHKIB i
TOBITPsiHA rifipostoris. BoHH MaloTh cBiji [PEIMET IOCITIKEHD | BUBYUEHHS, IKHM
He 3aHMaIOThCA iHI Hayky. '

Iizpornoris mgsemunx Bog, a6o rizgporeosoris (reorinponoris), BuByac
HOXOIDKEHHS, IIOMHPEHHS, PEXHM, AHHAMIKY, pecypeH i (isuxo-xXimiumi
BIIACTHBOCTI HiA3EMHUX BOJ Ta po3pobiise MeToau PO3BiAyBaHHs i fo6yBaHHs iX
AL HAPOAHOIOCTIOAAPCHKOTO BHKOPHCTAHHS. /] apororia priyox (zacrapina
HasBa — notamonoris) BuBYae GoOpMyBaHHS IXHLOTO CTOKY, BOAHHIT pexumM,
XApaKTEPHCTHKH PIYKOBOrO CTOKY, TEPMIYHHH i TLOXOBHI pexHM piuoK, xiMizm
BOIH, piYKOBi HaxocH, PYCIOBI mpolecH Tompo. /7 1apostoris  6o1iT BuBYac
HOXOIKEHHS, IOIMHPEHHS, PO3BHTOK | FiAPOJNOriuHHE  pexum Ooiit, a
riapororis 03ep (NIMHOJIOTIA) — 1 % XapaKTepHCTHKH 03ep.

Tiaposori JT50N0BHKIB, a60 I'TALIOMOTS, BUBYAE YMOBH i ocobnuBocTti
TIOXO/KEHHA, iCHYBaHHA Ta PO3BHTKY JIbOJIOBUKIB, IXHiH cKiaf, Gynosy, ¢isnuni
BIIaCTHBOCTI, reoNoriuny i reoMop(oJIOriuHy misNTbHiCTS, reorpagiune
[TOHIUPEHHS Ta pisHi pOpMH B3aeMoIii 3 OTOUYIOUHM cepenoBHIleM. [1oBiTpsra
rigposorig, a6o rinpoaeposorisi, BHBYae BoHi npontecH B aTtMocdepi
(aepocoepi) — YTBODCHHA OIaAiB, BHIIADOBYBAHHS, KOHJEHCAIliI0, BOOricTh ¥
3B'A3KY 3 HOBITPSHHMH TeUisMH, TEI00GMIHOM, COHAYHOIO paiaLicio Tolo.

Ocrannim yacom y camocriiini HayKH BUAUTMIIHCS TiApotoris BOJOCXOBHIl|
1 riaponoria Mopesxux THPJ piyok; copMyBaBcsi HOBHEL HaMpPsMOK Y riiposorii,
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SUBLAHHAM SIKOTO € pO3p06Ka HaAYKOBHX OCHOB PaLiOHATLHOTO BHKOPHCTAHHS
4 OXOPOHH BOMHHX pecypciB; GOPMyeThest STk caMOCTIHHHi po3ain riaponorii
CKOJIOTIYHA IiPOJIOTisl, IPEIMETOM BHBYEHHS AKOI € CYKYIHICTb 3B'SI3KiB Mi
I'/IPOJIOTIYHUMH TIpoliecamu i ABUIAMH Ta XHBHMH ODraHi3MaMH y BOIHHX
06’€KTax, cydacHui SKiCHHH Ta KiJbKiCHUi CTaH BOJAHHX 00’eKTiB y mopiBHAHHI
3 IXHIMH TPUPO AHHIMH XapakTepuCTHKaMH. Exoriaponoris ouinoe Taxox BILJINB
FOCHONApCHKOl MiAIBHOCTI HAa BOAHI O6’€KTH Ta BOJHI pecypcH i po3pobusie
3aXO11 MOJI0 NMOKPAIEHHs ab0 ONMTHMI3ALLT IXHBOTO CTaHy.

3anexHo Bix MeTH i croco6is BHBYEHHA BOJAHHX OG’EKTiB, a Takox BHiB
BHKOPUCTaHHs BOMHMX pecypciB, y rimposorii BUJIITHIIACS OKpeMi HayKoBi
JUCUHINIIHY, IKi HalexaTb abo o Bcix, abo go OKPEMHX YAaCTHH YH PO3JiTiB
rigposiorii. Tak, BUBYeHHS BOJHHX O0’€KTIB 3aBXIM NMOB’s13aHe 3 IPOBENEHHIM
Pi3HHX cHOcTepexeHn i BHMIDIOBaHb — piBHIB i BHTpAT BOOM, IJIMOHH,
TEMIEpAaTypH Ta XiMiYHOTO ckiady Bom, JIbONOBHX ABHII, IIBHAKOCTEl
IPOTIKaHHA BOJH, XBHITIOBAaHHA, Tewili Tomo. 11i BHMIPIOBaHHS, HE3BAXAIOUH HA
JCAKY CcienHivHiCTh Y mpoBejedHi ix Ha Pi3HHX BOIHHX 06’€KTax, MaioTh
barato cmineHOro. Meromm Bcix BUMIDIOBAaHb | CHOCTEpexeHb 3 MeTom
BHBYEHHS TriApONoTriyHOro PEXHMY BOZHHX 0O6’eKTiB i Meromm o6pobku
PE3YIbTATIB CIIOCTEPEXKEHD Ta BUMIPIOBaHb PO3TIAAAIOTLCA B Takiit HayKoBil
JMCLHMILTIHI, SIK IiApomeTpid. BoHa momingeTses Ha TApoMeTpiro piuxosy,
MOPCBKY, O3epHY, NAPOMeTpito 60T, min3emeix BOZA, T6OJOBHKIB,

Oxpema  camocriitna MMCUHIUTHA Tgporpagis 3aiiMacThed BHBYEHHAM |
“OIHCOM KOHKPETHHX BOAHHX O6’€KTiB, a Takox BCTAaHOBJICHHAM 3aKOHOMip-
nocredt reorpadiunoro PO3MOALTY BOA Ha 3eMHiil Ky i ocobImBocTel IXHLOrQ
{PEXIIMY Ta rocHONApCHKOTO 3HaueHHs. Bowua HOMIIAETECA Ha rigporpagiro
OKCAHIB | MOpIB (oxeanorpagiro) i riaporpagiro Bogrux o6’cxin oyl

Jlyxe Baxiusolo AHUCLHILTIHOI0, KOTpa 06 eHye PA1, pO3MiniB rigponorii
Lymi, ¢ nwkerepra TIApoIOris (rizposoriuui PO3paxyHKH), 3aBAAHHAM SKOI €
PopobKa METOIIB BU3HAYEHHS Xa8paKTepHCTHK MAPOJIOriYHOro PEXHMY BOIHHX
006 cKTiB, HeOOXiaHHX s NPOEKTYBAHHS TiAPOTEXHIYHHX CTIOpYA i TLUTaHyBaHHA
Bojlorocnogapcbkux 3axoxis. Ha gaxux iHXeHepHOI rigposnorii TPYHTYIOThCA
HPOCKTH BHKOPUCTAaHHS BOIHHX 00'€KTiB A9 NEBHUX Iinei (rizpoenepreriky,
3POUIEHHS, OCYINEHHS, IPOMHUCIOBOTO | KOMYHalILHOIO BOAONOCTAYaHHS,
30JIHOTO  TPAHCHOPTY, JicocriaBy TOIIO) 1 3axogu moxo 60poTebu 3i
NKUIHBOIO Hicl0 Bojx (roBeHaMH, BOAHOIO €po3i€10, 3a60JI0UyBaHHAM |
JACOJICHHAM IPYHTIB, MiATOILIEHHSM, CeJIAMH TomI0). Be3 rigponoriunmx po3pa-
{YHKIB HEMOXJIHBe OymiBHHITBO Ha piukax i HaBiTh Ha HeBeMHKHX BOJOTOKax
Sy/b-SIKHX criopy — rpebenb, MocTiB, Bo03a60piB, Tpy6 y Hacunax Jopir g
IPOITyCKaHHA BECHAHHX CHIirOBHX Ta 3JHBOBHX BO.I.

. bararo nos’manux 3 BHKOPHCTAHHAM BOJ 3aXOJiB NOTPeGYIOTH He TUTLKH
NOPpYHTYBaHHS riiponoriYHuMu pospaxyHkamu. Hanpuknan, ms IUIaHYBaHHs
{0GiT npu GyAiBHUITBI CHOpYA Ha BENHKHX pivuKax myis €KCIuTyaTanii Bxe
byHOBaHHx CIOpYA (rizmpoesnekTpocTaHmyiii, Bono3abopis, BOROCXOBHIN), I
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[IIaHYBAHHS BHKOPHCTAHHS BOJIHIX pecypciB, CY/HOILIABCTBA, 3aXOMiB MO0
GOpOTEOH 3 IOBEHSAMI, BEMHKA POIb HANCKHTD FLAPOAOITIHHM MporHosam. s
HayKoBa AMCUMIUIIHa po3poluse Meroan 3aBOadeHHs (UPOTrHO3YBaHHH)
TiIpOJIOTTYHAX XapakTepHCcTHK (PiBHIB, BHTPAT BOJH, 3aMEp3aHIs], CKPCCRHHA
KPHI'H TOIIO) Ha MaiOVTHii HepioA.

Bojia, sk yesKe IpHpoiHe Ti1o, Mae pag ¢isnaHux BiacruBocTe. [1isHaHHA
i po3yMmiHHA CYTi nporeciB, KOTpi BUIOYBalOThCA B Tifpocdepi Ta OKpeMHX i
yacTHHAX, HEMOXUINBI Oe3 3HAHHS BIACTHBOCTe BOAM. BOHH BHBYAIOTHCH
OKpEMHMH HAYKOBHMH AHCUMIUTIHaMH. OJHi€I0 3 XapaKTepHMX BIACTHBOCTCH
BOJH € Ti pyxoMicTh. BHBUCHHAM 3aKOHIB PyXy i piBHOBarH piJiHH, 30KpeMa BOJiH,
Ta IXHLOI B3a€MOJii 3 TBEpPAHMH TUIAMH 3alMAacTbed IIPOMEXaHIKa Ta ii
NPHKIaAHHH po3fin rigpapmika. Di3NgHi BIACTHMBOCTI BOJAHM fK PEYOBHHH i
IPOIIECH, IO BiIGYBAOThLCA ¥V BOAHIN Maci, BHBYAE rigpOgi3HKa, a XiMiTHHH
CKJIaJl i IPONECH — IIPOXIMIAL.

TigpoxiMis B OyKBaAbHOMY PO3YMiHHI HBOTO CIOBa — XiMisl IPHPOJHOL
BoAu. OCTaHHsA Bifpi3HAETHCA Bifi WITYYHHX BOAHHUX PO3UHHIB crenudikoio
AKiCHOTO i KUIBKICHOTO cKJIajly, OZHOYACHOKIO MPHCYTHICTIO B PO34HHAX iOHIB,
rasiB, KOJIOUiB, HAABHICTIO OPraHigHOl pEYOBHHH 1 3AJIEXHICTIO CKilafy He JTHlIe
Bi/l Qi3MYHUX YMOB HABKOJIHIIHBOTO CEPEOBHINA, aie i Bift GiosoritHux (y ToMy
yHei i MIKpo6ioAOTiYHHX) NPOLECiB.

Bix xiMigsoro ckimaay BojaH 3ajiexats if ¢i3idHi BIacTHBOCTI — TeMIlepa-
Typa 3aMep3aHHsi, BeJIHYHHA BHIIAPOBYBaHH, IPO30PIiCTh, XapaKTep NpoTiKaH-
Hs peaxiii. ToMy BH3Ha4eHHsS XiMiTHOTO CKJIaZly BOAH Ma€ BAXJIMBE NPaKTHIHE
3HAYEHHSA TpH BOJAOINOCTAaYaHHi, TiPOTEXHIYHOMY OYHIBHHMITBI, 3pOINCHHI,
BelIcHHi pUOHOro rocriojapcrsa.

Oco6IHBO BaXJIHBOKO B CyJacHHX YMOBAaxX 3pOCTalodoro aHTPOMOreHHOTO
BIUTHBY € NpobneMa 3abpyIHeHHs NpUpoAHHX BoA. JIxepenamil 3a6pyaHeHHs X
€ TIpOMHCIOBI i rocrmoAapcbko-HoOyToBi cTiuHi BOAM, AKI HAAXOMATH 3
cimprocmyrife. BupimeHns uiei mpobieMu BHMarae riffpOXiMiqHOTO BHBYCHH:
BOJIOHM i BOXOTOKIB, HEOOXiIHOTO KOHTPOIIO iX CTaHY, HOCIKEHHSA MIPOLIECB
CaMOOYHIIEHHS.

TizpoxiMist [TOALIAETHCA Ha KUIbKa pO3/iniB. BUBYEHHA XiMITHOTO CKIIaNY
BOJ| PiUOK, 03€p i BOAOCXOBHI 6a3yeThcs HA METOAAX 1 BHCHOBKAX riapoJorii,
OpPTaHIYHOTO XHTTA Y BoJAax — rigpobiomrorii. JRochikeHHs: XiMITHOro cKiiay
BOJI OKEaHiB i MODIB IIOB'A3aHI 3 OKE2HOJOTIEIO, H3EMHHX BOJ{ — 3 METOMAMH
rigporeoJoriiTa reoxiMi.

TakpuM 9HHOM, TifpOXiMid B CHCTEMi HayK INpo 3emino Mae ABildacTwii
xapakTep. 3 OfHOro GOKy, BHBYAIOUH XiMiUHMH CKJIaJ BOXH Pi3HHX BOJHIX
0D'€KTiB Cylli, BOHA € YaCTHHOIO TiPOJIOril; 3 iHIIOro GOKY, BHBYAIOWH XiMilo
riapocepH, ripoXiMis € JaCTHHOIO HAYKH IIPO XiMilo 3eMHOT KOPH — I'eOXIMIi.

B niiytomMy rigpoximisi 3 riaposoricio, rinpo6iosIorielo Ta iHIMHMH CYMiXHH-
MU JHCLIMILTIHAMH B HaitOmxkuii mepenexTusi 6yae popMyBaTH riipoeKoIorito.

TIigpoexosorigs — BYEHHA MpPO B3aEMO3B'A3KH MiX TiApONOTiYHHUMH,
ripoxiMiyHHUMH i TigpoOiONOridHUMH IIpoliecaMH Yy BOZAX, IKi MiCTATBCA V-
pi3HHX KOMIIOHEHTaX HaBKOJIHIIHBOI'O CepelOoBHINa Ta BIUIMBAlOTh Ha
XKHMTTEAIITLHICTS OPraHi3MiB i MalOTh CKJIaN i BIacTHBOCTI, cpOpMOBaHi mif Aicio
NpHPOAHMX i aHTponioreHHUX ¢akTopis (B.K. XinbueBcykuit Ta iH., 1995).

Tizposorid, BHBYaoud BOOH Tigpochepu, TicHO MOB’A3aHa 3 iHIIHMH
HayKami, SKi BUB4YaroTh reorpadidHy oO0NOHKY i, 30kpeMa, JAIbHICTh BOAH Ha
3emmi. Cepex HHX Haibnuxde Ao rifponoril croidTh MeTeopooris i
KIIMAaTONIOrIA, IeoJIoria, reoMopgororis, grznyna reorpagid, kaprorpagis Ta
jumri Hayku. Tak, 3arajJpbHUMH Ui Tifponorii i MeTeoposorii € IMHUTaHHA
BUBYEHHS KPYrOBOPOTY BOJAU Ha 3eMJli, yTBOPEHHS, BUIIafaHHs Ta PO3HNOJUTY MO
3eMHiii TOBEPXHi aTMOC) EpHUX OIajiB, BUIIapOBYBaHHA BOAH 3 NOBEPXHi PidOK,
03ep i BOAMOCXOBHII, BHITapOBYBAHHS BOJIOTH 3 TPYHTY i POCJIMHHOIO HOKPHUBY.

3aransHUMH MHTAHHAMU JUIA TiAposorii, reomopdorioril i IpyHTo3HaBCTBa
€ ImpouecH po3MHBY (epo3is) Ta BigknagaHHa (aKyMyJIALis) HPOAYKTIB
pyHHYBaHHA TipCHKUX HOPiA, IO MAKTh Miclle Ha 3eMHiH nosepxHi. ITuranus
BHMBYEHHHS PEXHMY [Ii[3EMHUX BOJ Ta IXHBOT'0 3B’A3KY 3 [IOBEPXHEBUMH BOAAMH
€ CIILHEM JUIS rigposiorii cymmi M rigporeosorii. IigpoxiMmis six dYacTHHa
rizponorii 1oB’a3aHa 3 xiMielo, rixpobionoris — 3 6ionoriero Tomo. I'igponoria
B3araii i 3arajbpHa TiIpoJioria 30KpeMa He MOXYTh YCIIIIHO po3BHBaTHcA 6e3
BHUKODHCTaHHS JIOCATHEHb TaKHX (QYHIaMEHTANLHUX HaykK, Ak ¢isHka, XiMis,
MaTtemaruka. OCTaHHs B ripoJIOrii BUKOPHCTOBYEThCA Y ABOX HAIpIMKaX: IO-
nepie, pu o6poOli MaTepialiB CIOCTEpeXeHbL ITHPOKO BHKOPHCTOBYIOTHCH
MaTeMaTHYHi METOJH 3 BHKOPHCTAHHAM MaTeMaTHYHOI CTATUCTHKH, MO-ApYyre,
BHKOPHCTaHHA B riiponorii ¢pi3HYHUX 3aKOHIB BUMAarae CTpOrHx MaTeMaTHYHHX
obrpyHTyBaHb i METOAIB MaTEMAaTHYHOI'O MOJEIIOBAHHA.

Tigposorist MHPOKO BHUKOPHCTOBYE JOCATHEHHS TEXHIKH, OCOOJIMBO IIpU
[POBEAEHHI BUMIPIOBAHE i CIOCTEpEXEHb Ta 06poblLii ofepKaHHUX JaHUX.

IMigposoria BigHOCHTBCS 10 THX HayK, IPaKTHYHi 3aITHTH JO AKUX iCTOpHY-
HO 3aBX/H [lepeJlyBaJIl iXHBOMY PO3BHTKY. Boza, BOAHI Jkepena 3aBk/IM Bizir-
paBaiy JyXe BaXJHBY i BeIHKY PONb y *HTH moguad. OcobauBo mupoke
MpakTHYHE 3aCTOCYBaHHS Mae€ IiJpojioris B Ham vac. BigoMocti mpo BoxHi
00’exTH, IXHil peXHM, TiAPOJIOTrivHi pO3paxyHKH i IPOrHO3H €IEMEHTIB BOJHOTO
pPeXHMY, KifIbKiCTh Ta AKiCTb BOJAW HEOOXiJHi Juist 3aJJOBOJICHHS NOTPe6 MOpCh-
Koro i piuxkoBoro ¢uoTy, riIpOeHepreTuKH, OCYIIyBANbHHUX i 3pOIHYBABHHX
Mestiopauiii, IPOMHCIOBOro, KOMYHAILHOTO MiCBKOI'O Ta CUIbChKOTIOCIIOAApCh-
KOro BoAoIocTadaHHd, OyIiBHUITBA HaceJeHHX HYHKTIB, IIPOMHCJIOBHX Mia-
MIPHEMCTB, MOCTIB i JOpir, pUOHOrO rocrmojapcrsa, OpraHisalfi BiITTOYHHKY
HaceJIeHHS Ta BOJHOTO COPTY, 60pOTHOH 31 IIKITUBOIO JI€I0 BOA, IUIaHYBAaHHS
1 npoBeAEHHS iHIMHX 3aXOMiB IMOJO BHKOPHUCTAHHA BOJAHHX O6’€KTiB i BOZHHX
pecypciB. ‘

VY Hami#i kpaini BofHI 06’€KTH, K MpPaBWIO, BUKOPHUCTOBYIOTHCA KOMII-
JIeKkCHO, TOOTO Tak, Mo6 0FHOYACHO 3340BOJILHATH NOTPEeOH y BOJi BCiX 3allikaB-
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- JIEHHX raiyseli rocrofapcrBa, Billaloun nepeBary 3al0BOJICHHIO 1I0Tpel y BOAi
HacelleHHs. IIpuknagoM KoMILiekcHoro BHKOPUCTAHHA. BOAHHX O6’€KTiB €
BHKOpHCTaHBA [[Hinpa. Tak, y pesynsTaTi 3aBeplIcHHs OYiBHHITBA Kackady
TiipoenexTpocTaHLii Ha J{uimpi CTBOPEHO INTYYHi BOXOCXOBHINA KODHCHHM
o6’eMoM ONH3BKO 19 - kM3, Ha TiIpoeneKTPOCTaHHIsX BHPOOIISIEThLCS B
CEPEAHROMY 3a PiK o 10 MIpA.KBT./rosx elieKTpoeHeprii.- [IHinpo craB cynHo-
IUIaBHUM A1 BEIMKHX CYJIeH, HOTO BOZia BHKOPHCTOBYEThCS AT TIPOMHCIIOBOTO
I KOMYHAIILHOT'O BOJIONOCTaYaHHS 6araThOX K NPHNETIHX, TaK i Bil/tamenux Bij
PIYKM HaceJIeHUX TIYHKTIB, U1 3pOLIeHHs, 06BOHEHHs Td BOJAOIIOCTAYAKHS. [TiB-
ACHHHX TIOCYNUTHBHX PAHOHIB i BETHKHX MPOMHAGIOBHX tenTpis (JloHenpkoro,
Kpusopisrkoro, . XapkiBCBKOT0);.  BOZOCXOBHIIA BHKOPHCTOBYIOThCS - JJIS
puboposBenenns, 60pOTLGH 3 MOBEHIMH, B peKpeallifiHuX Ta iHmux ninsax. Yepes
Le BOAHI O0’€KTH BHMBYAIOTHESA TaK, MO MAKCHMAILHO 33[IOBOJILHHTH: T1po-
JOTIYHUMY XapaKTEPUCTHKAMHU 3aIMTH BCiX rajiy3eif HApOJHOTO FOCTIONAPCTBA.

- Ha Ttepuropii VYkpaiun HapaxoByeTbess MoHax 73000 pivok i cTpymkis
PisHOT JOBXHHH i 6513bK0 20000 o3ep. Heanauny wactuny ii roomi 3aiiMaoTsb
Gonora. IIpaBHibHe BUKOPHCTAHHS BOJHHX PeCypciB IIMX BOAHHX 06'€KTiB B
iHTEepecax HapOAHOro roCIoNapCTBa 3HAYHOKO MIpOIO 3aJIeXUTh BiJ{ BHBYEHOCTI
IXHBOT' O TiipoNIoriYHOTO pexHuMy. . :

byaiBHUNTBO rifpoTeXHiYHMX CIIOPYD Ha pidukax, KaHamiB, ‘CTaBKiB i
BOZOCXOBHIN, a TAKOX HPOBEJEHHS METIOPATHBHHX 3aXO0IiB iCTOTHO 3MIHIOIOTE
IIPHPOJHHIH PEXUM 5araTsox BOTHHX 06 €KTiB. Le craButs mepen rigponorieo

HOBI i CK7a/IHi 3aBJAHHA 3 BHBYEHHS PEXHMY 33peryJibOBaHHX PiYOK, KaHAIB,

BOJOCXOBHIN, BOTOTOKIB Ha OCYIIEHHX Ta 3pOMIYBAHUX TEPUTOPISIX.

Tigposoris Mae Bennke 3Hauenns i as 06opoHU KpaiHW, KOPAOHH SIKOi
JacTKOBO NpPOXOAATH MO MOPSX Ta piukax. OGOPOHA MOPCHKHX pyOexiB
BHMarae 3HaHHs IIMOHHH, peXHMY Teuifl; XBUTIOBaHHS, - KOJIMBAHHA DiBHIB,
IpO30pOocTi MOpchKoi Bomu Tomo. Ha cymi Boami 06°ekTH € NPHPOIHAMH
pyGexamH, i ToMy Heo6XiaHi namHi PO ITIHOKHY i peXHM PivuoK Ta 03ep; a s
3HMOBOT'O Hepiofy — mie i BigoMocTi Ipo TOBILMHY i MilHICTE AbOAY. Jyxe
BAXHBUMH € NaHi MO0 MNpoXifHOCTi Gomit. JlocBix Benukoi BiTuH3Hsmol
BiiiHM 1aB 6araTto NpHKIagiB TOTO, K Xill BiHICBKOBHX ollepaniit i, 0cobNuBo,
NIEpECYBaHHS BilCBKOBHX YACTHH 3aJIeAllH BiJl BUBYEHOCT piuoK; Tepexonu
qepes gki Oyiu repenGadeHi manaMu NpOBE/ICHHS ollepaniii. Inkomu mepexoan
3biranuca B ¥aci 3 mepiogaMu BOZONIb 4H NaBOJIKiB Ha piukax. VY Takux
BUNIAJIKaxX  JIyXe BaXJIMBE 3HAYEHHA MalH TIPOTHO3M IOAO [iJABHINEHHS i
TPHBAJOCTi CTOSHHS BUCOKHX PiBHIB BOIH. ,

be3 3HaHb 3 rigposorii HemoxIHBE i BHDIICHHS aKTyalbHOI IpobiieMu
CY4acHOCTi —— mnpo6JieMH BORo3abesledeH s, 1I0OB’I3aHOI He CTUIBKH 3
KiNbKiCHUM, CKiJIbKH 3 SIKiCHUM BHCHAXXCHHAM BOJHHX pecypciB, [0 SKOro
CIIpHIMHHIIOCH IIHPOKOMAcIITabHe BHKOPHCTAHHA iX DIi3HHMH rajgy3saMu
HApORHOTO " FOCOAAPCTBA i HACTYNHE CKHUAAHHA Y BOMHI O6'€KTH BETHKOL
KUTBKOCTI CTIYHHX BOJ, KOTPi 3a6pYRHIOIOTE TIPUPOJIHi BOAH.
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1.2. IloxoaKeHHS BOIH

Boma — 11e He BHIIAJKOBa peyoBHHA Ha 3e1vg1i,_ .B’c’ma 6ylla aKTHBHHM i
TBOPLIEM i OTHUM 3 OCHOBHHX “OyAiBeJIbHHX MaTepiasiiB”. 5 .

IcHye meKinpKa rifnoTes, ki NOSICHIOIOTh TOXOJDKEHHS BOIH Ha 3eMHIH KYJi.
Bci BOHH IEBHOIO MipOIO CITHPAIOTHEA Ha Pi3HI KOCMOTOHiYHi Teopil yTBOPEHH
CoHguHOI cHCcTeMH | HaImoi IutadeTH. B fanuit yac OI[HiCI? 3 Halbinp1I BH3HAHHX .
€ Teopis YTBOpEHHS 3eMni 3 XOJIOLHOL ra3onwioBoi XMapH ralakTHYHOI
peuoBmHH. - (I{1o. rimoresy-cBOro. 4acy BHCYHYB i MaTeM‘aiI‘I/I‘{H0.06pr3-‘ITOBaB
akagemix O.JO. I1ImiaT.) Jlana Teopist NpHIIycKae, mo B LiH xMapi 6yia i Boaa,
1IepeBaXHO Y BUIVISLAI IbOAOBOTO Ty. '

Teopilo- BHHHKHEHHS TigpOchepH [A€TalbHO - poO3poOHB aKa/ieMIK
O.I1. BusorpazoB. BiH BHXOIUB 3 NPHUITYIIECHHS IIPO TOCTYIIOBE PO3irpiBaHHA
OUIbII JIETKHX €JIeMEHTIB, SKi BMIN[YBAIH Takox BoZy. OCHOBHHMHU JXepeaaMH
‘Tera, 3rifiHo 3 Teopiero Buxorpanosa, 6yna engpn‘x pa}IiOSiKTPIBHOI‘O posnany
Ta €Heprif, sika. BUBLMBHIUIACA NpPH YUIUIbHEHHI [IEPBHUHHOI PE1OBHHH, KoTpa
cknagana - radery. Llporo Temna 6yino AOCTaTHLO I .I‘JIH60KPIX cblsmcof
XiMi4HHX ,IpOLIECiB, $Ki CIPHYMHUIH pO31UapYBaHHA ‘3ew11 Ha Kqﬂuenmuqnl
BHYTpimHi 06onoHkH (abo reochepu), O MAIOTh Pi3Hi BIACTHBOCTI.

Bepyau 3a 0CHOBY IPHHIMII TaK 3BaHOI'O 30HHOTO I1aBJIEHHs, BHHOrpaa0s
LIOABY IIepBHHHOI, ab0 IOBEHIIbHOI, BOJH IIOSCHIOE Tax. 3_01-me TUIaB/ICHHA
flonsArae B .TOMY, IO IIPH MOBIILHOMY HarpiBaHHi nopia MaHTii Jemii
BitOyBacThCA IUIABJIEHHA TIOPiY i MOJLN iX Ha JErKOIUIaBKY i Tyromasky ¢asu.

JleTki XiMiuHi CHOMYKH, Y TOMY 9YHCT # BOJa, IO € CKIAJOBOK YaCTHHOIO

ManTil, nepexoAdThb IIPH 1bOMY B JErKOIUIaBKy ¢asy. .3a131xxm pisHuIi B
WLHOCTI 1if BIUIMBOM I'paBiTaHiMHOI -CHJIM JIETKOIUIABKI €JIEMEHTH, B SKHX
poiieHa Boja, 6e3epepBHO NiIHIMAIOTHCA (BIATHCKYIOTHCA) JOrOpH, Giinxye
JIO0 3eMHOI noBepxHi, e Oinblle 30aradylounch Ha BOAY, a TYromwiaska ¢asa,
KpHcTanisylouncs # yTBOpIOouM 6a3anbTOBI MOPOAM, JIMIIAETHCA BHH3Y.
HapemnTi, Ha neBHilt ruOHHI, fe TeMmmepaTypa Bxke HE NICPCBHILYE KPHTHYHOI
TOYKH (TOOTO TeMIIepaTypH, BHIE sAKOi BoJa MOXe iCHYBaTH JHme y BHIIIAA
11apH), BiI0YBa€Tbcs OXOJOJXKEHHS, JAerasaiii Ta Kpncram?aum BOr0
posmiaBy (YTBODIOIOTECS TPaHiTHI IOpoAH), a BoAa BIIEpIIe 3'SBIACTLCA Y
BULJIAM} TIapH i BCTyMae y BiMHUI KpYroBOpoT Ta IONOBHIOE rigpocdepy 3emii.
Jerasanis Hagp iaHeTH He Gynma piBHOMIpHOIO i IOB's3yBanach 3 eranamu
iHTEHCHBHOT O TOPOYTBOPEHHS Ta BYJIKaHI3MY.
IIpolecH ferasartii opiJ MaHTii, a OTXe, i yTBOpEHHS OCHOBH.PIX Mac BOI[EI'
i saposixenna CpiToBOro okeaHy BiIOyBanHcsS Ha MoYaTky TeoNoriyHof icropii
3emuti, koyH Bik ii CTAHOBMB JMIIE KiNlbKa COTEHb MibiOHIB pokiB. CrioyaTky
Bomu 6ys10 'Mano. B mporeci mogamsinoi eomoLil- o6’eM CaiToBoro okeaHy
36IbITYBaBCs 32 PAXYHOK BHAIMEHHA I0BEHUIBHO! BOAM IIPH MACOBHX BYJIKA-
HiYHHUX BHBEPXEHHIX y IIepiof IHTEHCHBHOI'O TOPOYTBOPEHHS.’ ‘
BU3bKO ABOX 3 IIOJIOBUHOIO MINIBAPAIB POKIB TOMY, KOJIH 3eMHa KOpA IO~
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JIWIack Ha BiIHOCHO cTabuIbHi, abo wiargopMenHi, obnacri Ta obnacti maBy-
IIeHOi PYXJIHBOCTI H iHTEHCHMBHOIO TOPOTBODEHHS, BHUHHK/IM IIOPIBHAHO
HernmHOoKi BHYTpIilIHI Mops (poo6pasu MafibyTHIX OKeaHiB), 3aBISKH SIKHM
30UILINHIIOCH  BHIIAPOBYBAHHA 3 BOJHOI TOBEPXHi-1 3apOmUBCS  peryisipHHM
KPYTOBODPOT BOJH.

Y [ORanbImoMy, BHACTIIOK PO3ILIABNCHHS T4 BHIUIEHHS BOISHOI MapH 3
jierkoruiaBkoi a3y, MaHTiS 3emii- 3MeHIIyBajlach, a BojJa IOIOBHIOBalla
Tigpochepy. 3 HacoM HaAXOMKEHHS IOBEHUIBHHX BOJ TeX 3MEHINYBAJOCh, i
0o6’em” CpiTOBOro OKeaHy, SKHH B OCHOBHOMY cbopmyBaBca moHajn 500
MiIbIIOHIB POKiB TOMY, 3MiHIOBaBCS HE3HAYHO. o

TlpoBeneHi ocTaHHIM gacoM JoclifxeHHs BeecBiTy 3a NOTIOMOTO0I0 TOTHOL
anapaTypH, KOTpa BCTaHOBJIIOBAjacd Ha CYIYTHHKAaX i KOCMiYHHX KOpaOlix,
MiATBEPAKIIH, IO BUXiHi &TEMEHTH /i1 YTBOPEHHS BOJIH — BOJEHD i KHCEHDL —
y Hammiii I'anakThii HanexaTh O IIeCTH HaHIIOIMHPEHINTHX PEYOBHH KOCMOCY.
ToMy MUIBLApAH POKIB TOMY B XONOQHIH ra3omwioBiif XMapi, fka 3 4acoMm
3rymryBajiacs, YIIUIbHIOBaIACh i crana 3emiero, Bxe Oyna Boja.

Iloxanpme IIepeTBOPEHHA i B3aEMOAII0 Pi3HHX PpEYOBHH MOXHA
NpOCHiAKYBAaTH 34 TIeOXiMIYHOIO MOIE/LTIO. Hamoi IUTaHeTH, POo3polJIeHOIO
M.II. CemenenkoM. Mogienb fla€ ysBIEHHS, {0 3€MHA KOpa, AKa CKIAJa€ThCS 3
OKHCIIEHHX TIOpifl, € CBOEPIAHHMM KHCHEBHM KapKacoM, a SApoO IUJIAHETH
CKIAZIAIOTh TiApaTH JEKiIbKOX METaliB Ta YacTKOBO Kap6ig 3amiza: B 30Hax
HaHBHIIHX THCKIB i TeMIepaTyp BUALIAIOTHCS MEPEBaXHO BOJICHD i BYIJIeBOJIEHb.
Jlani Bif LeHTpa IUIaHeTH I PeYOBHHH B3a€MOJIIOTE 3 OKHCIEHHMH TOPOAAMH,
BHACIOK 49OT0 YTBOPIOIOTHCS BOAAHA Tapa i Byryiekucnuid ras. Ili cmonyku
IOCTIIHO BHXOIATHL Ha NOBEPXHIO 3eMii depes Kepiia BYJIKaHIB Ta BCUIAKi
HazeMHi i MiABOHI TPilIHHH i pO3JIOMH 3€MHOI KOPH. - .

3a nigpaxynkamu Cemenenka, 3a uac icHyBauHs 3emii Ha 1 MOBEPXHIO
BUAUTIIIOCH 6t 3,4 - 10° kM3 Bogu. TperuHa 1iei Kinbkocri B naponogiGHoMy
CTaHi 3alMNIMIa TOBEPXHIO IUlaHerH; mif Oiero COHIW 3HaYHAa YacTHHa il
doTomucoIlifoBarack Ha BOJEHb i KHCeHb. PelmTa MacH BOJH IOCTYIIOBO

chopmyBana rigpocdepy.
1.3. Buan BofHAX 06’€KTiB Ta ixHili HAPOIOTIMHHN pexHM

Bona, saka 3HaXOAHTHCS HA 3EMHIi Ky, 30cepeleHa y BOAHHUX 00’ekTax
(BOAHMX YTBODEHHSX), IO XapaKTepH3YIOThCs MEBHHM,. BIACTHBHM TUIBKH iM,
BOJAHMM DEXHMOM. BoHM ninaThes Ha ’I’pPI BHIM. BOJOTOKH, BOJOHMIH Ta
oco6iIHBI BOJHI 00 €KTH.

Jlo BOROTOKIB BiHOCATBCA BOJHI 06 €KTH Ha 3€eMHiH nosepxm 3
HOCTYIIAJIEBHUM DYXOM BOQH B pyClaX y HAmpsAMKY IOXWIY; L€ — pIYKH,
CTpYMKH, KaHaIH. Jlo BOAOHM BiHOCATHCS BOAHI 00’€kTH, AKi 3HaXOAATHCA B
TOHIKEHHAX 3€MHOI ITOBEPXHi i MaIOTh YIOBITEHEHNH PYX BOIH; L€ — OKCAHH,
MOp4, 03cpa, CTaBKH, BOJOCXOBHINA, GOJOTA. OcobnuBUM BHIOM BOJHHX
00’€KTiB € JI5OJOBHKH Ta IMi36MHI BOH.
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Boasi 06 €KTH MOXYTb 6ym MOCTIHHUMH 1 THMYacOBHMH (nepecnxalo-
YHMH).

BoauuM 00’exTaM BIACTUBHMI TIEBHUH IiApOJOrTYHHHE pEXHM, Ml SKUM
PO3YMIIOTh 3aKOHOMIPHI 3MiHH CTaHy BOZHOTO 00’€KTa B 4aci, IO CKIIANHCS I
BIIHBoM (isHKo-reorpadiuHnx yMoB . OacefiHy, Hacammnepel KIiMaTHIHHX.
Iigposnoriyauii pexuM IPOABILIEThCA y BHIIAAL 6araTopiuyHux, piuHHX, CE30H-
HHX 1 OGOBMX KOJMBAaHb PiBHIB BOAHM (PeXHM piBHIB), BUTPaT BOAH (PEX¥M
CTOKY), JBOJOBHX SBHIN (TbOJOBHH PEXHM), TEMIIEPATYPH BOIM (TepMiuHMH
pexuM), KiTLKOCT] Ta cKilafy TBEpAOTO MaTepiainy, MO [epeHOCUTHCS TOTOKOM
(pexuM HaHOCIB), CK/IaIy i KOHUEHTpalii PO3YHHEHHX PEYOBUH (MiAPOXiMiTHUA
pEXHM), 3MiH pyciIa BOXOTOKY (PeXHM PYCIOBOrO IPOLECY) TOWIO. ‘

KoJMBaHHA B 4Yaci iBHIiB i BUTpaT BOAH BOAHHX 00’€KTiB, TOOTO PEXHM
iXHiX piBHIB i cTOKY, 4acTO 06 €AHYIOTB Il OFHI€IO 3arallbHOK HA3BOK *BOJHHI
pexuM’. 3aiexHo Bil BHOY BOAHOTO 06’€KTa PO3PI3HAKTL TiAPOIOTidHHI
pEXHUM OKeaHy, MOpsi, PiuK#, o3epa, Mi3eMHUX BoJ, 60510Ta. SBHIa i npoLecH,
AKi XapaxkTepu3yIOTh TifpONOridHHH DPEXHM BOIHOro o6’¢KTa - (HanpuKiaf,
KONMBaHHA piBHfA, BUTPAT; TEMIIEPAaTYpPH BOIH TOMIO), HAa3HUBAIOThCA
eTeMeHTaMH IAPOJOTTIHOIO PEXHMY.

FElleMeHTH TilpOJIOTiYHOr0 PeXHMY OIUCYIOTHCA 34 JIOTIOMOTrOI0 MEBHOTO
HabOpY IiApPOIOITYHHX XapaKTEPHCTHK. Hanpykial, pexHM CTOKY OIHCYEThCS
TaKHMH XapaKTepHCTHKAMH, SIK BUTPaTH BOAHU 3a OJHY CEKYHIY, B CEPEXHbOMY
aa 106y, Aekafy, Micsiilb, ce30H, pix, 6araTopiqus, MakcHMaJibHi Ta MiHiMaJIbHi
purpaTty Tomto. CyKYNHICTh TiAPONOriYHHX XapaKTEPUCTHK NAaHOTO BOAHOTO
06'€KTa B IaHOMY MicCIli i B JaHHil MOMEHT Yacy BH3Ha4a€ IiApOJOrigHHH CTaH
BOAHOTO 00’eKTa.

Yin rigpomorigammy aBHIAMH PO3YMIIOTE (OPMH IPOABIEHHS OKPEMHX
CKJIAJIOBHX TiIpOJIOTIYHOrO PEXHUMY, HATIPMKIAJ BHHHUKHEHHS Pi3HHX BHAIB
ALoAy, HOro HaKOIIMYEHHA B PYCIl (3aTOpH, 3aXOpH), HAKOIMYEHHd BOIH B
1arnubseHHaX Ha IOBepXHi BoXo300piB Ta Ha 3alUlaBax IIj] 9ac BECHAHOTO
cHiroTaHeHHs, ceifli B o3epax, yHaMi Oillst y30epeaoksd OKeaHiB i MODiB TOMIO, a
i rApoIoriYHHMY MpOLlecaMH — TIOCTiZOBHHI PO3BHMTOK Y Yaci i mpocropi
OKpEeMHX TiIPONIOTiYHUX XapaKTePHCTHK. ’

1.4. MeToaH riipoJIOTiYHHX JOCTiJKEeHb

YV cyuacsiii rigponorii 3acTOCOBYIOTbCS Pi3Hi METOAM AOCIIMIKEHE €lIEMEH-
TiB TiApONOriYHOro peXHMy BOAHHX 06’ekTiB. OCHOBHHMM CEPER HHX € METOOH
TOJILOBUX NOCTIXEHb — CKCHCAHLIHHHE, CTAINOHADHMI Ta HAINBCTALIOHAD-
HHH, ‘ ‘

Excrieanuiiiamii MeToq nonsrae B 36upaHHi MaTepialiiB 1Ipo BoAHI 06’ €KTH
WJIAXOM . MOPIBHAHO KOPOTKOYAacHOro OOCTeXEHHS 3a  CIeLiaJIbHO
po3pobieHHMH [IpOrpaMaMH IIEBHOI TepHTOpii abo okpeMHX BOAHHX 06’cKTiB.
Taxuit MeTol HOCTXEHHS [a€ B OCHOBHOMY SKiCHI MaTepialM i OormMc BOxA
MeBHMX . TEPUTOPIil 3 NPOBEICHHAM JIHIIE OKPEMHX BHMipIoBaHb. Lli MaTepianu
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ONEPXKYIOTh, B OCHOBHOMY B €KCIIENHIIIAX, TPUBAJLCTL SIKHX ‘MOXeE 6ym BiA
KiTbKOX JHIB A0 KiTbKOX POKIB.

“Ulo6 MaTH yABIEHHs PO 3MIiHM (RUHAMIKY) €IEMEHTIB TiPONOriqYHOro
PEXHMY IPOTArOM TPHBAJIOrO TEPiOAY; 3aCTOCOBYIOThH  CTALTOHADHHH METOA
Jocaipkers. BiH monsrae y npoBeJeHHi B NEBHHX MYHKTAX CIOCTEpEXEHb HAJ
KONMHUBaHHAM piBHIB BOJAM, IIBHAKICTIO Tedii, XBIUIIOBAHHAM, -JILOJOBHMH
SABHIAMH, TeMIIEpaTypolo, XiMisMoM Boauw Tomo. Ii cmocrepexeHHA Tex
TIPOBOJATD 34 CHeIliaJIbHHMH nporpaMaMil. TIYHKTH CIOCTepexeHE Ha BOJHHX
o6’exTax HA3HBAKOTLCA  ILAPOJOITYHHME CTAHIIAMH | moctamy. CralioHapHi
CIIOCTEPEXECHHS Be[yThesl Ge3anepepBHO 3 POKY B-pik i.faloTe LiHHUIA MaTepial
I TiOposioridHMX i reorpaidHux y3araibHeHb, CKIaJaHHA  HOBIIHMKIB,
BOJHOIO KafacTpy, TiAPOJNOTiYMHHX [POTHO3iB, NPOBEAEHHS TiIPOTOrigaHHX
PO3paxyHKiB Ta BHpilIeHHS iHITHX TEOPETHYHHX i IPaKTUYHHX 3a1a4.

3a JaHNMMH CHOCTEPEXEHb BEIMKOi KiMBbKOCTI TiIpONIOTIYHMX CTaHIiH i
[IOCTiB, BUKOPHCTOBYIOUH 3arajbHoreorpadiuni metromu (aHaiorii, iurepiio-
Js1il, - KapTorpadyBaHus), po6iaTh y3arajdbHeHHs TiAPOIOTiUHHX Xapak-
TCPUCTHK Y BHITIAAI KapT, THHi3alli, kiacudikanii, palioHyBaHHS TOILO:

CrauioHapHi cnocrepex(enﬂﬂ TPOBOMATS Y pasi Heo6xumocn i mig wac
EKCTIEAULIHNX JOCTiIKEeHb.

OcTaHHiM TacoM CTalnM 3aCTOCOBYBATH TAK 3BaHi HETPaJMUiiiHi MeTomu
rigposnorivaux JociimkeHs. Cepex HHX . —~ AMCTaHUiiiHI BHMipIOBaHHA 3a
JOIIOMOTOXO JIOKATOPIB, 2E€POKOCMIiUHi 3HOMKH i CHOCTepeXEeHHA, aBTOHOMHI
peecTpyloui cucreMH (aBTOMAaTHYHi TiApOJIOrivHi MOCTH HA piukax, 6ym<om
CTaHL{l B OKeaHaXx).

3aBjaHHAM TigpoJiorii € He TUIBKM ONMC i KiIbKiCHA XapaKTepHCTHKA
ocobnuBocTeil BOJ,. ajle i1 BCTAHOBJICHHS 3aKOHIB, SKHM IAIOPAAKOBAaHi
npoliecy B rizpocdepi. BUKOHaTH Taki 3aBIaHHS MOXKHA JIHIIE i3 3aCTOCYBAHHAM
TEHETHYHOr O METOJY, AKMH -Jlac MOXUIMBICTS " JOCTIIXYBATH. 3aKOHOMipHOCTI
PO3BHUTKY TiJpOJIOTiUHHX = IpoIleciB i sABHII Ha OCHOBI y3arajJbHEHHS
€MIIIpHYHOr 0 MaTepiany Ta $i3sHIHOTO aHaI3y OEePKYBAHUX 3aJIEXHOCTEH s
3’sICyBaHHA NPHYMH i YMOB BUHHUKHEHHs IIPOIIECIB 1 SBMIN, SKi pO3MIAAAIOTHCH.
3anexHocCTi MiX elTeMeHTaMHU TiPOJIOFiYHOTO PeXHMY | pakTopaMy, 0 Ha HUX
BIUIMBAIOTh, MOXHA OJEPXKATH BHACIiIOK TEOPETHYHHX NOOYAOB, 4AKi
TPYHTYIOTBCA Ha 3aKkoHax. ¢ismkH, Mexaniku i ximii. TIpoTe B psami BUnmaakiB
TipOTOTiYHi NpollecH TaKi CKTaiHi, IO BCTAHOBJEHHF TOUHMX 3allexXHOCTeH
Mix TxpiM# eleMeHTaMH i dakTopam#, M0 Ha HHX BILIHBAIOTH, BHMArae
CKJTafHOI i KJIOMiTKOi po6OTH. B TakHX BHITaAKaxX y rigposorii 33CTOCOBYIOThCH
~ HaGJHkeHi eMITpHYHI 3aeXHOCTi y BUrEAi dopmyn abo rpadikis.

.- CxnagdicTh rigponorigHux TpoIleciB, BEMKa KiTBLKICTh' ¢dakTopis, mIO
BIUIUBAIOTh HAa HHX, HEPiAKO YTPYAHIOKTE PO3B’A3aHHS UTAHb [IPO BILIHB THX
a60 iHmuxX dpaxTOpiB Ha [PO3BHTOK i ocobmBocTi rmponon!mnx mpoueciB. Tozi
Ha JIOTIOMOTY TiIpOJIOTOBi IIPUXOAUTE ROCIJ\ — aKTHBHHH €KCIIEpHMEHTATBHHA
METOA NOCTIKEHb, KON 260 BIITBOPIOEThCS ABHIIE YH IIPOLIEC Y 1a6OopaTopHHX
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yMoBaxX, abo BINIIYKYIOTbCA B IPUPOJHHX. YMOBAaX TAKi [O€JHAHHS OCHOBHUX
¢JIEMEHTIB HAHOrO ABHILlA 4H IPOIECy, IO CIOCTEPEXEHHS 3a HHMH i
BHUMIDIOBaHHA iX MOXe€ IIPHBECTH JO OEpXaHHA BiTIOBIZHUX 3aJIeXHOCTEH.
Tak, y naboparopifx BHBYAIOTH PYX BOIM i HaHOCIB IpH Pi3HEX IOXHIaX,
PYCIOBi IPOLECH, BUHHKHEHHS BiTPOBHX i BHYTPILIHIX XBHIIb, Cefill Y MOPAX Ta
osepaX, ¢isuqmHi # XiMiuHi BIaCTHBOCTI BOAYM TOmO. B MONLOBHMX yMOBax Ha
crienjanpHO Oo6NafgHAHUX EKCIePHMEHTAILHMX MaijfaHgukax abo HeBEIHMKHX
BoZo0300Opax BHBYAIOTH (OPMYyBAaHHA CTOKY, NOINIMHAHHSA BOAH I'PYHTOM,
BHIIapOBYBaHHS 3 BOJIHOI IIOBEPXHi i CYIi, BIUIMB arpOTeXHiYHMX 3aXO.iB, fKi
1POBOIATECA Ha BoA03abopax, Ha CTIK Ta iH.

3aBepIIanLHUM. €TanoM TiApOJIONiYHMX ROCTiKEHS, AKi npoao,usn'bcx
Oynp-IKHM i3 BKa3aHHX METOMB, € TEOPCTHYHHMI AHAMI3 OJEPKAHHX PE3Yilb-
TaTiB. BiH Gasyerbes, 3 oqHOro GoKy, Ha BHKOPHCTaHHI 3aKOHiB QisMKH, a 3
Apyroro — Ha reorpadigHux 3aKOHOMiIPHOCTAX IPOCTOPOBO-YACOBHX 3MiH
TiIPOJIOTIYHUX XapaKTePHCTUK. HuHi 19 1bOro HIMPOKO BHKODHCTOBYIOTBCH |
METO/IH MaTEMaTHYHOIO i iMiTalifiHOro MOJGTIOBAHHS, CHCTEMHOIO aHainisy,
rigposnoro-reorpadiuHuX y3arajlbHeHb.

IIpoeKTYBaHHA TiIPOTEXHITHUX CIIOPYA, MENiOPaTHBHMX CHCTEM, CHCTEM
BOIOIIOCTa4aK s TOIIO, OYAiBHULTBO iX Ta eKCIuIyaTaLis NoTpedyIoTh 3HaHHA
KUTbKICHHX XapaKTEPHCTHK €/IEMEHTIB BOJHOIO PEXHMY BOJOTOKIB — CepEHiX
| KpalHIX (HalHOLIBIKX | HalMEHINMX) BENHYMH DiBHIB BOAH, BHTPAaT BOAH,
BOIMYMHH BHIIAPOBYBaHHA 3 BOAHOI [TOBEPXHi, PO3MHBAI0UOI JisNIbHOCTI TOMO.
Marepianu cnocrepexeHb KaloTh MOXIHBICTD OJEPKATH Ii BEIMYHMHH JIHIIE 3a
1ICPIOX CIIOCTEpEXEHB, TOTO YaCTO HE JOCHTH IS BCTAHOBJNEHHA HeOGXimHHX
X4paKTEePHCTHK, OCOONHBO KpaHHiXx 3HaueHb. OTpuMaTH HMOBipHi Kpaitdi
JHAUEHHS eIEMEHTiB BOXHOIO DPEXHMY, BH3HAUHMTH CTYNiHbL HMOBipHOCTI
OUHMKYBAaHHA IMX BEJIMYHH, BCTAHOBHTH THIIOBi DHCH PEXHMY [N BOAOTOKIB
1ICBHHX TEPUTOPil MOXHa 32 JONOMOT OO METOJiB MaTEMaTHIHOI CTATHCTHKH i
‘reopii AMOBIPHOCTI, fKi [lyXe IIHPOKO 3aCTOCOBYIOThCS B MAPOJIOTii.

1.5. CTaHOBJIEHH! i PO3BHTOK rifipoorii aK liaylcn

Tiaponoris stk caMocrilina Hayka NOpiBHAHO Mologa. Bona chopMyBanacs
nanpukiai XIX — nouarxy XX cr., oHaK 3apokeHHs ii BiTHOCHTLCS 10 Hall-
PAHiloro nepiofly icHyBaHHS JIOACBKOTO CycHiibcrsa. Bomu cymm {piuxmy,
07¢epa, THA3eMHI BOIH) 3aBXIH MaJTH BEJIHKE 3HAYEHHS B KHUTTI IOIUHHA. Bixmy-
KyBaHHS BOJXHHX JUKepel, Ol IKHUX CTBOPIOBAIHCA HOCEIIEHHS, BXe BKIIIOUAJIO B
MPOAKOBiH GopMi Ty AoCHiAHMIBKY poboTy, sKa, TIOCTYIIOBO PO3BHBAIOYHCE,
lipHBeNa ClIO4aTKy 10 BUKOPHCTaHHA PidOK sIK IUIAXIB CIOJydeHHs, a NOTiM i
NPOKITaIaHHSA Bill HUX TIPHMITHBHHUX 3POIIYBANLHHX KAaHAMIB.

3BHyaiiHo, i B MOYATKOBMI{ mepioNl CBOro iCHYBaHHS IHOACTBO HAKO-
{IHYYBAJIO 3HAHHA NPO BOAHI 06’exTH. JIIOXH NOBMHHI GYJIM CTEXHTH 3a iXHIM
PEXHMOM, Bil3HAYATH MEBHI 3aIeXHOCTI Tomo. [0 HallpaHilyX ripoIOriTHAX
CHOCTEpEXEHb BUTHOCATHECH CIIOCTEPEKEHHSA APEBHIX €THITSH 3a KOJIMBAHHAMH
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piBdis Boau p.Hiny 3a Jonomoroio “BiTOMipiB” — IepINHMX TiApPOJIOTiYHHUX
nocris. Jesaki rigposoriumi ysaBieHHs # BiXOMOCTi BHKJIafeHI B Tpalix
CTaporpelbKHX i CTapOPUMCHKHX MUETHTENIB Ta dinocodis (Paseca, I'eponora,
[Tnatona, Apucrorens, Bitpyid Ta iH.). Po3purok rifipoforii 3aBxaH
CTUMYJIIOBABCs IIOTPE6AMH MIPAKTUKH. .

TMepuri BifoMoCTi Ipo piukH Ta o3epa Ha Tepuropii kosmmusoro CPCP, no
CKIIAJy IKOrO BXOAMWiIa VKpalHa, HalnexaTh O [1€pIIOro THCAYOITTS JO Halloi
€pH, KOJIU BeJIHChL BOMOMIPHI criocTepexeHHs Ha Jedakux piukax Cepennboi Asil
B paiioHax spomenus. Ilepur ormucu -HipkHboro JIHinpa no moporis 6yin
3pobnesi B V c¢r. mo .. [TounHaoun 3 XII cr. omicH BOAHMX NLBIXiB
HaBOJWIHCA B AABHBOPYCHKHX JiTomucax. [Togansma icTopis AoCHiKEHHA BO/
TiCHO TIOB’3aHa 3 KYJLTYPHHM i €KOHOMIYHMM PO3BHTKOM KpaiH, 3 PO3BUTKOM
TakMxX - rajyseif - rocmojapcTBa, SK BOLHHI - TpaHCIOPT, JiCOCILIAB,
BOMOIIOCTAYAHHA, - IigpocHepreTHKa, BOJHA  Memiopanit (3pOIIeHHS,
.OOBOHEHH, OCYLIEHHS).

B XV-XVI cr. rigposnoria HabyBae JaablIoro po3BUTKyY. B 11l wacu — dacu
Bequkux = reorpadidHux BiIKPHUTTIB — IPOBOAATHCA ~ CHCTEMaTHUHI
okeanorpadigni criocrepexenss (excnemuntii Komym6a, Mareiiana Ta iH.).
Jleonapno ma Binmui (1452-1519) ogHHM 3 NepHIMX TIPaBHILHO TJIYMAayHB
MOXOMXEHHS piuOK, BiA3HAYWMB IPH I[LOMY POJIb i KOMIOBHX, i MJ3€MHHUX BOJ;
HuM ke Oyid [IpoBeeH] IepIi crocTepexeHH: 3a IHHAMIKOIO BOJHOT'O TIOTOKY.

B XVII cr. rigposoriusi 3HaHHA mie Gijiblme mormubmooThes. Ligpo-

JIOTiYHVMH SIBUIIaMH LiikaBuBes Jlekapt, a nepini KisbkicHi orinky spo6us IT'ep!

Tleppo, sSKuii po3paxyBas, IO JOIOBHX BOJ IIKOM BHCTaYa¢ JUIA MITPUMaHHS
cToKy pidok. ITomiOHi 0GUHCITEHHT TPOAOBKUB i po3BHHYB MapiorT. OLUHKY
POJIi BHIIAPOBYBAHHA B TiIPOSOridHUX Mpolecax BIepine Jas I'ajuleii; HIM ke
- 9iTKO OTHCAHHI KPYTOBOPOT BOIHM B TIPHPOAI Ta #oro KilbKicHi MokasHHKH. B
1694 p. B kHu3i, AKa Oyna BumaHa MembxiopoM y ®panxdypri-Ha-Maitsi i
MICTHIIa [TOYATKH BUEHHA IIpO BOJM, BIIEpIE 3'IBUBCI TepMiH “rifposoria”.
B icropii mocnimkens Bomuux. 06’ekTiB Pocii 3HauHe Miclle 3aliMac mepioft
naprosanss [Terpa 1, xonmu novanocs GUIBII-MEHII CHCTEMATHYHE BHUBYEHHS IX.
BigHoBnenHs BUXORY X0 BaunTiiickkoro Mops, pO3BHTOK TIPOMHCIIOBOCT,
PO3ILIMPEHHSA TOPTiBII, CTBOPEHHS MOPChKOTO (PI0TY, HEOOXiIAHICTL NOCTaYaHHA
Hopoi cromuni (TleTep6ypra) HPOAYKTaMH i CHPOBHHOIO BUMATAJIH NOJIIIIIEHHA
BHYTDIIllIHiX BOAHUX LLIAXiB i GyAiBHHIITBA CIIONYYHMX KaHaJIiB, ¥ Lei mepion
Gynu omucaHi HaifOLIBINI PiYKH 3 METOI0 BUKOPHCTAHHA iX I CyAHOIUIaBCTBA,
- 1700 p. Brepine B Pocii BUMipsHO BUTpaTy Boiu Bonru no6nusy Kamuinisa,
a B 1715 p. BinkpuTo mepumii BogoMipauii moct Ha Hesi 6ia IlerponaBioBsch-
xoi popreni. JocnimxeHHs Ha Bogoinax Mix Bomroio i lloroM, Oxkoro i [IoHOM,

Y BUBUYEHHI IPUPOJHHX BOJl 3HAYHHI BHECOK 3p00OHMB BHAATHHHN POCIACEKHH
pucnuit M.B. JlomonocoB. 3a Horo iHilliaTMBOIO OyJIO0 IIpOBEJEHE aHKETHE
0GCTeXEHHS XapaKTEPHCTHK BECHSHHMX BOJONINL, CKPECAHHA i 3aMep3aHHA
piuok. Lnei JlJoMmoHOCOBa PO B3a€MO3B’I30K MMiJ[3¢MHHX i HIOBEPXHEBHX BOJ, PO
PeKUM BOX i (GakTopH, 1m0 HOTO 3YMOBIIOIOTH, MO3HAYHIIHMCH Ha AAlbIIOMY
1U1aHOMIPHOMY BHBYEHHI BOZHHX 00 €KTiB.

BHBUEHHAM pitoK HMEBHOI MIpOIO 3afiMalTica pOCiHchbKi 3eMITETIPOXOI Ta
reorpadpu XVIII ct.

V XVIII-XIX ¢T. mpoBOAMNCSA 3HAYHI eKCIEAULIHHI TOCTiIKEHHS]
(‘sitroBoro okeany (excrenumii B. Bepinra. O.1. Uupukosa, X.II. Jlanresa,
C.1. Yemockina, JIx. Kyka, 1.®@. Kpysennrepsa i }0.®. JIucancbxoro, ©.O.
bemmincraysena Ta MUIT. Jlasapesa, O.C. Koueby i E.X. JleHua, @.I1. JliTke
Ta 6araThOX iHIIHX), B pe3yJIbTATi SIKHX YTOUHIOBATIHCH KAPTH | HAKOIIUYYBAIHCh
BifOMOCTi IpoO BIACTHBOCTI MOPCHKHX BOA. Ilepmioro mMmo-cnpaBXHbOMY
11ayKOBOIO OKEAHOJNIOTYHOIO EKCIIEAHIEI0 BBAXAIOTh KPYTOCBITHIO EKCIIEHLIIIO
1a adrmificbkoMy koppeTi “Uemnenmxep” (1872-1876 pp.); mix dac sikoi 6yB
11POBEIEHHE BECh KOMIUIEKC OKeaHONOTIYHHX HOCTiIxeHb y CBITOBOMY OKeaHi.

Benukuit BHECOK y PO3BHTOK OKeaHounorii B Ieft nepion spobunu C.O.
Maxapos, B. B epkuec, B. Exman, M. Kuyacen, @. Hancen. Ilepuii mupoki
ysaransHeHns 3po6uwm B HiMewanxi O. Kpiommels, B Pocil M.b. Hlningiep Ta
10.M. [llokalbChKHIH.

B 70-x pokax XIX cT. modajucs BETHKOMAcIITaOHi BOIHI JOCIIKEHHS B
Pocii, KOMU A7IA MepeBe3eHHs BAHTAXIB CTANI0 TOTPiOHO NOPAN i3 3ai3HHMIFMH i
I'yKOBHMH JOPOTaMH pO3BHBATH BOJHI IIIAXH. Y 3B’A3KY 3 UM OyJla CTBOpEHA
nasiraniiiHo-onMcoBa KoMicisg ToMimHLoro MiHicTepcTBa LIUIAXIB CIIONYYEHHS,
korpa 3a 20 pokiB cBoei AisbHOCTI (1875-1894) BHKOHANA BETHKY po6OTy 1O
JOCTKEHHIO Bof kpaiup. Bymo ckiajeHo i BHIaHO HaBirauiiiHi amiacu i
WILOOMH, a TaKOX CTBOPEHO BOJOMIpHY CITKY Ha CyIHOIUIAaBHHMX piukax,
YWIKJIAEHO OCHOBH METOIHMKH BOJHHX JOCHiZKeHb, BHIAHO MoHorpadii mo
BEIHKHX piUKax.

Jlins BUKOpHCTaHHA 3a00JI0YEHUX 3eMeNIb i GOMT y 3axXiIHHMX Ta MiBHIYHO-
Jaxiguux pationax Pocil miJ ciHoxkari i [1acOBHINA, a TAKOX JJIs1 IIOJHITIIEHH POCTY
JICPXABHIIX JICiB Ta 0310POBJIEHHS MicLieBocTi B 18731889 pp. mposeneHi pobotn
110 ocyIueHHIo 6omniT, ocobnuso Ha ITomicci.

ITocyxa i Heppoxkaii 1880 p. i HACTYIIHHUX POKiB 3MYyCHIIM IIPUCTYIIUTH IO
JpolneHHs i oOBONHEHHS 3eMeNb Ha NiBAHI €BpomneHcbkoi dacTuHu Pocii, B
IToBomxi, Kpumy, Ha Kakaszi. Heo6xinsi mocailxeHHs I8 30iACHEHHS LHX
JaXoJiB MPOBOAMIH crielianbHi excrnequuil. Tax, mia KepiBHHIITBOM 1.1 XKu-
Jincpxoro B 1873-1898 pp. mpaigoBania 3axiiHa eKCHEAHMIs MO OCYIIEHHIO

MOocKBOKO-pixom i BepXHb0io BOJIFoio Ta B iHIMHX MiCUSX JaTH 3MOTY BUSBHTH llonicc;{, a B 1880-1891 pp. — mo 3polueHHIO Ha MiBAHI Pocii i niBHi‘IHOMy
MOMUIMBOCTi CIIOJIY4EHHs LIMX Di40K KaHajiaMu i posmodarH Oy miBHHIITBQ Kaskasi. B 1894-1903 pp. min xepipaunTBoM -O.A. Timro- 3531 T
IITY9HHX BOHHX cHCTeM (BHIIHeBOMOLbKOi, MapiiHChKOi, Mix Bosnroo i CKCMMHIIL IO JOCIIIKCHHIO BHTOKIB HAMrOTOBHIMHAX. pical gy LU R

JloHoM, B 06xix noporis Ha CepeauboMy JAHIinpi). uactunu Pocii. Byno 3i6paHo 3HadHHH MaTﬁP&aﬁrzﬁB%ﬁl‘*&Tﬁ&m%HO

PKORA BABGIICT
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AOCTIIKEHHS. 3 METEOPOJIOTii Ta IiApoiiorii o6cTexyBaHux palioHiB. 3Hauni
JOCTiZKeHHA IPOBOAMNICA B el 1epiof| i B iHImax KpaiHax.

Marepiani rigponoriuHIx LoCiiKeHb T MOXJIHBICTh BUKOHATH IiKaBi
Y3arajbHeHHs OO0 PEXHMY pidoK, o3ep i Gomit. s PO3BHTKY Tigpoorii
Ocob/mBO BaxinBe 3HaueHHA Mann npawi O.I BoefikoBa, M.O. Pukauosa,
M.C. JlensBcbkoro, B.M. Jloxtina, €.A. Teiinna, €.B. Onmoxosa, B.B. Jlo-

" kyyaeBa, E.M. Onvaexona, A. Ileuxa, I Kemnepa, ®@. Hewoemid raid. Y ueii
Jac IPOBeeHi 3HOMOYHO-0NHCOBI pOBOTH Maiixke ITO BCiX BETHKHX pivukax, cTBO-
PEHO CTalioHapHy BOZOMIPHY CITKY, YUM IIOKIaJeHO MOYATOK TiAPOMETPHIHHM
poGoTaM; BHIAHO BENHKY KiILKiCTh MaTepialiB 3 OMHCAMH BOAHHX 06 €KTiB i
Pl HIHHUX [palk 10 y3aradbHEHHIO TiJPOJNOTiYHMX XapaKTEpHCTIK,
BCTAHOBJIEHO OCHOBHI 3aJIeXHOCTi MiX CTOKOM i KJIIMaTHYHMMH (aKTopamy,
3aKITAJCHO OCHOBH HaYKOBHX MOCII/KEHb PYCIOBHX IIPOIECiB i 3HMOBOTO
pPeXHMY BOAHHX 00'ekTiB. Lli ROCATHEeHHA NOKIANM IIOYATOK BHAUIEHHIO
Tigposorii B caMOCTiliHy raitysb 3HaHb, 8 3rOJOM i B CaMOCTiiiHy HayKy. .

HayxoBi ysBiienns npo 3akoHOMIPHOCTI PO3BHTKY TipONOTiuHHX nporieciB
bopmypammcs crowaTky B disuuHii reorpadii, reosorii Ta riApoTexHini. ¥
$i3uunill reorpadii i reomorii posraazamuca nuTaHHI PO 3aKOHOMipHOCTI
popmyBaHHA pembedy pPIiUKOBHX BORO36OpIB i 6ymoBH PiUKOBOi CiTKH,
YTBOPDEHHA O3€pHHX YJIOIOBHH, MOLIMPEHHS BOJOTOKIB i BOIOIM Ha 3eMuiii
TIOBEPXHI; BCTAHOBJIOBANHICA 3aKOHOMIPHOCTI GOPMYBaHHS ONHH, Tepac,
CHCTEMATH3YBAJIHCs TMOYATKOBI BiJOMOCTI Iipo BOAHHI 6anaHc BOAOIM i
BOROTOKIB Ta iXHix GaceiiniB, Ipo BOJHHI PEXHM OBEPXHEBHX i II3EMHIX BOLL,
V rigpoTexHili BHBYamMCs 3aKOHOMIPHOCTI PO3MOAUTY MIBHAKOCTEH Tewii Imo
HOIIepeYHOMY IIepepi3y pycell PidoK, Myabcaliist i HUPKYIALiiH] Teuii, yTBOpeHH:
PYCIOBHX $OPM, IIEPEHECCHHS YACTOK I'PYHTY IIOTOKOM T4 iHII MHTaHHA.

IMpote 06ear 3HaHb, HAKOIIMYCHNX HA NoYaToK XX cT., 6B e HEBETHKHIL.
Lie 3yMOBITIOBATIOCH HE TUILKH CKJIAIHICTIO TiIPOJIOTIYHEX NPOLECIB i 4BHIN, a i
MaIHM BOJOroCnoIapChKiuM OYIiBHHITBOM, iK€ He CTABIJIO Iepe]] MiApooricio
CKJIAJIHHUX HayKOBHX Mpo&ieM.

CTaBileHHs 10 TOCIIiIXeHb | OCBOEHHS BOAHHX 06 €KTIiB Ta BOJHHX pecypciB
JOKOPIHHO 3MiHWTOCA Ha mo4aTky XX CT., KOJH PO3BHTOK NIPOMHCIOBOCTI,
TPAHCTIOPTY, CUILCHKOTO I'OCIIOAAPCTBA BUMAraB IEPeXO/Ly Bifl JOCTiIKEHHS X y
BY3BKOBIZOMYNX LiNsAX (B OCHOBHOMY Y 3B’A3KY 3 3aHHTAMH BOIHOIO
TPaHCIIOPTY 1 CUILCHKOIO TOCHOAAPCTBA) A0 KOMIUIEKCHHX VI 3aJ0BOJICHHS
iHTepeciB ycix 3allikaBleHHuX y BOJI rayseli HapOJXHOTO rocrogapeTBa.

Y komumubomy CPCP 6ynn npoBefieHi BaxuInBi opraHisamifiHi 3axoju,
JOCATHYTO MEBHHX 3/100YTKIB y PO3BUTKY MiApONoOrii, B OCHOBHOMY TiApoJorii
CYIIIi.

3oxpema, y 1919 p. y m. ITerporpazi ctBopennit JlepxaBHHIT MApOTOritHMiT
imerutyr (JII'T) a9 HayKoBOTO KepiBHMLTBA BCiMa pOGOTAMH 3 BHBYEHHS
BOJHHX PecypciB KpaiHu, sKiii cTaB NPOBLIHOIO HAYKOBOK YCTAHOBOI B rajysi
rinponorii. B JIT'T BupimryBamics HafBaxTHsimi mpo6sieMi rigponorii ¢y,
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y3aralbHIOBAIHCE 1 yOIiKyBanuch Pe3ylbTaTH TIAPONOTITHUX CHIOCTCPLREl L,
JOCIIUKEHb, PO3POOIBIINCH METOANYH] BKa3iBKIL, HACTAHOBH Ta iHCTPYKUIT s
IIPOBEXEHHA TiIPOIOTiTHUX poOiT.

Bemike 3HaueHHsA B OpraHi3allii INTAHOMIPHHX HOCTI/IXEHE BOAHUX 06’ ekTip
i po3BUTKY rifpojiorii ak Hayku MaB mna” I'ODJIPO (1920), mo nepeaGaygag
LIOPSAA 3 IHIMMMH 3aXOHaMH LIHPOKE KOMIUIEKCHE BHKOPHCTAHHS BOXHIX
pecypeiB KpaiHu i OyAIBHHUTBO rijpoelnekTpocTaniil. 3xificHeHHs IUlany
BIMAarajo He TUIbKH BCeOiYHOrO BHBYEHHH IPHPOJHOTO PEXHMY BOAHIX
00’exTiB, a H OLIHKH MaHOYTHLOTO, IITYIHO 3MIHEHOIO PEXUMY iX.

B 1921 p. cTBopeHa nepiiia HAyKOBa OKEAHONOTiYHA yeTaHoBa — Inasyyyii
MOPCHKHIH HayKOBHH iHCTHTYT, 3aBLAHHAM siKoro 6yjo IIaHOBE KOMILIEKCHe
BIBYEHHS MODIB Ta IXHLOT'O y30€pemxKsl.

Po3BUTOK HapOAHOrO TOCHOAApCTBA KpaiHH, PO3MIHPEHHS BOZOTOCIIO-
JIADCBKUX 3aXOZiB i 3pOCTaHHA 3alHTiB Ha TiAposoriu"y (Me’reoponoriqny)
inpopMaLio BUMarajlu of’elHaHHA H BHOPAAKYBaHHA TiIPOMETEOPONIOTiuny
JWOCIIUKEHD 1 CIIOCTEPEXeHDb, IO HPOBOMWINCA BXE B IIHPOKUX MacIiTaGax
PISHHMH BiloOMcTBaMH. 3 Ii€xo MeTomo B 1929 p. ctBopeno I'impomereoponoriy-
nuii komirer npu Paai Haponuux Kowmicapis CPCP, sikomy nepesai citky rip-
POMETEOPOJIOrIUHUX CTaHIiH i mocTiB. ¥V 1933 p. Kowmiter peopranisysascs p
llenTpanbHe ynpaBiiiHHA €AHHOL rizpomereoponoriunoi ciyx6u CPCP, 3 g
1936 p. — B T'osoBHe yIpaBiiHHA TiAPOMETEOpPONOriuHOT ¢ayXOH 1pH Pagj
Minicrpis CPCP (I'VI'MC). KepiBHHITBO IiIpoMeTeoposIoriuHuMH poboTamy
1 Ykpaini 30iHCHIOBANY BIANOBiHI pecybliKaHChLKi Opranu.

l1a rinpomereoposoriuny ciryx0y 6yJ10 1oKIa/ieHe BUBYEHHS TAPOMeTeo-
POJIONYHIX YMOB 3 METOIO 3aJ0BOJIEHHA BIMTOBIIHHX 3aIIUTiB HAPOAHOI'O roc-
nojapersa. Jing mporo I'VI'MC cTBOpioe ONOpHY CiTKy Ti[pOJOIiYHIX (T3
INNX) crannii i nocris, 36upae, o6pobsie i BHAae pesysibTaTH CIIOCTEPexkeny,
I iloro HijinopsAKyBaHH] 3HaXOJIIIHCS pecityOIKaHChKi i TEPHTOPIaJIbHI (Mix-
oOyticni) yupapIiHEA TiPOMETEOPOIIOTivHOl cyx6H, ki 3iffcHIOBaIN ollepa-
e 00cayroBYBaHHs Pi3HHX ralysell HApOXHOro ToclofapeTsa ripoMeTeg.-
pOJIOrYHEMHE MaTepialaMH, iHpopMaliclo if Npordo3aMy, a Takox KepyBany
poGoTOR ripoMeTeoponorivHux o6cepBaTopiil i ciTKoo craHmifi Ta HoCTiB,

Jo ckaany I'VI'MC BXomWIH HayKOBO-AOCGHIAHI iHCTHTYTH (T, Tigpo-
meriientp CPCP, [lepxaBHuil okxeaHorpadiuumii iHcTHTYT, IiapoxiMiunyj
iCTHTYT TOIIO), KOTPi BEJIH HAYKOBi JOCIUXEHHs B raiy3i Iiapoorii.

ITops 3 ONOPHOIO I'iAPOMETEOPOTIOrIUHOK CITKOIO CTaHLi i HOCTiB rizpo-
MCTCOPOTIOTiYHOI CIyX0H, Ha OKPEMHX BOJHHX 06’eKTax pisHi MiHicTeperna
BiJIOMCTBA BIIKDHBaJIM THMYAacoBi Tiposoriumi cradiii i mocru Ha lepioy
CKCHCAMITIAHAX TOC/IDKEHb, NPOEKTYBaHHA i OyliBHHIITBA I'IpOTeXHiyny
CHOPYL, WA 06CIYroByBaHHS LHX CIIOPYM, IIPH BHKOHAHHI IIeBHHX HAYKOBIIX
Jociikess.  MaTepiann  crnocTepexeHb BioMuoi CiTKH AOIIOBHIOBA Iy
PPCIYILTATH CTAIiOHaPHOT JIepkKaBHOT OIIOPHOT CITKH i BUKOPHCTOBYBAITHCE I
1038’ I3aHHA 3aBJaHb, [IOCTaBJIEHHX HAYKOIO i IPaKTHKOIO.
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3Ha4HHM OYB BHECOK ¥ PO3BHTOK TiAPOJIOTIYHHX JOCTIIKEHD i rigpostorii B
HioMy ¥ iHINMX HayKOBO-JHOCHIJHHUX I NPOEKTHUX IHCTHTYTIB Ta YCTAHOB

BOJOTOCIIOAAPCEKOro - npodimo. Cepenr HHX 0coONMMBO CIif BiAMITHTH

I'igpompoekT, JlimpoBoarocH, BogoKaHAIIPOEKT TOLIO.

BuszauHolo MO0, KA CKJIalla eroxy B pO3BHTKY Tijposiorii, cralu pobo-
TH 0 cKilafgaHHo BoaHoro kagactpy (1931) — cHCTEMAaTH30BAHOI'O 3BOXAY
JaHHX TPO pEeXHM PidoK, 03€p, MOpiB, JIbOXOBHKIB, NMiA3eMHUX BOXA. 3HauHi
Marepiany Ipo peXuM IMX BOJIHHX OO’€KTiB HarpoOMa/LKyBalUCI B Di3HUX
OpraHisaljsx, oJiHaK 4acTo BOHH 6yJH Heo6poOieHi, Yepes o BUKOPUCTaHHS iX
yTpyamoBatoca. ToMy nocTala HeoOXifHICTL HacaMmriepesl MPUBECTH B €JUHY
CHCTeMy BCi OCHOBHI MaTepialid i opraHi3yBaTH IOJAIIbIIE BUBYEHHS BOJ 33
€IMHUM IUTAHOM i €IHHOIO METOAHKOIO. B pesynpTati npoBefieHol poboTH 6yio
cKIafieHo i omybrikopado “CIpaABOYHHKH I10 BOAHBIM pecypcam”, “MarepH-
ansl 110 pexuMy pek CCCP”, “MarepHansl HabIIOAeHII Hafl HerapeRuem”™. Jlo
BojHoro Kajgacrpy BBililui MaTepiany 3a 60 pokis crnocTepexeHs (1875-1935).
Sx nponosxeHHa kamacTtpy 3 1936 p. BumaBanuce “I'maposnorudeckue
€XeroHMKH” Ta iHnm JOBiIKOBi MaTepiaH.

V3araibHIOIYH BHKIIaZEHe BUINE, MOXHA KOHCTaTyBaTH, 1o y 20-30 poku
XX cr. rigponoris cymi cbopmyBanack sK caMocTiiiHa HayKa, B po3polii
TeOPeTHYHHX OCHOB AKOi € BarOMMUIi BHECOK BH3HAYHHX YIEHHX-TIIPOIOTIB B.T.
[nymkosa, JI.I. Kouepina, M.A. Benikanopa, b.B. ITonsakosa, €.B. bishsika
Ta 6araTbox iHIIHX.

Oco6IIIBO 3HaYHOTO PO3BUTKY AK caMOCTifiHa HayKa TifpoIoris focsrna B
MOBOECHHMIA uac. BiffyaoBa 3pyHHOBaHOI'O BIffHOIO HAPOAHOI'O IOCNOJApCTBa,
HOAANBIINI PO3BHTOK IPOMHCIIOBOCTI i CLILCHKOTO I'OCTIOAAPCTBA, MPOBEAEHHS
arponicoMeNiopaTHBHHX 3aX0/iB, BEIIMKE IiipoTexHigne OyiBHUITBO (Ha [1Him-
pi, Bomsi, piukax Cubipy, Cepennboi Asii Ta KaBkasy), inreHcudikanjs cilbch-
KOTOCIIOJAPCHKOr0 BHPOOHHUITBA HUILIXOM LIMPOKOTO BIPOBAJXKEHHA BOAHHX
BHUIiB Mejtiopaiii (OCylneHHs, 3pOIIeHHs) BUMarait BiJi Tifpoorii po3s’si3aHHA
6araThOX BaXUIMBHX i CKJIAMHMX 3aBAaHb. | BOHA 3 YECTIO 3 HUMH CIIPaBIIACh.

' B 1960-1970 pp. 3aificHeHe HOBE BUJAHHs BOJHOT'0 KaJacTpy, CKIaTOBUMH
yacTHHAMH IKOTO € Taki cepiiini y3aranpHeHHA: “I'Maponornyeckas U3ydeH-
HOCTB”, “OCHOBHBIC THIPONOTHUECHKE XapaKTepHUCTHKH Ta MoHorpadii “Pe-
Cypchl TOBEPXHOCTHBIX BoA” . BiToMOCTi Ipo MOBEPXHEBi BOAHM YKpaiHK BMillleH
B ITOCTOMYy TOoMi IMX BuAaHb (BHITyckH 1-4). HoBuil BojHuii xagacTp cTas
[iHHAM MTOCIOHHKOM IJI [IPOEKTHHX, HAYKOBO-JOCIIIHUX, BOAOTOCIIONaPChKHX
Ta iHIIMX TTATPHEMCTB, YCTAHOB i OpraHisartif; BiH JaB MOXJIHBICTh Guibl oTte-
paTHBHO i HAYKOBO-OGIPYHTOBAHO BHPIHIYBaTH MHTAHHA paliOHaIbHOTO
BHKOPHCTAHHSA f OXOPOHH BOJHHX PeCcypciB.

V 3B’SI3KY 3 THM, IO BO/IHi KaIacTpH CKIAJAINCh 4Yepe3 MeBHi IepioH, i3
3HAYHHMH IHTEpBAlaMH MiX HUMH i He SIBISUTH 00010 CHCTEMH IOCTIHHOTO Ta
OTIEpaTHBHOIO OOJIKY CTaHy, 3MiH KUIBKOCTI i SKOCTi IPUPOJHHX BOJ, 8 TAKOX
BHKODHCTAHHA iX, TO HMOPANOK OOJNiKy, y3aralbHEeHHs i JOBENCHHA NaHHX N0
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clioXHBauiB Oys 3MiHeHHuil. byio BH3HaHE 3a JolineHe BBecTH 3 1978 p.
JIc|KaBHHH OOJIK BOJ Ta BUKOPUCTAHHA ix i mépxaBHUI BOJHUH KafacTp.

JlepxapHuii 00K BOJI BKITIOYAE BHMIipIOBAHB i IEPBUHHMI OOJIIK KiTbKOCTI
141 SKOCTI TIOBEPXHEBHX i MiI3eMHHUX BOZ, KUTBKOCTI BOAH, IO 3a0HpaeThed 3
BOJIOTOKIB, BOJOIM Ta IiA3eMHIX FOPU30OHTIB, KUIBKOCTI i AKOCTI BOA, sIKi B HUX
CKIJIAI0ThCS, @ TAKOX PEECTPALIiio BOTOKOPHCTYBAYIB.

JlepxaBHul BOAHHH KalacTp fBJIAE coBoI0 CHCTEMATH30BaHeE, LIOPIYHO
HOLOBHIOBAHE 3BEIEHHS BiIOMOCTe 11po BOJM, AKi CKIIa1aoTh €IUHUIT AepxKaB-
{nit BogHUH (oOHH, iXHIH peXHM 1| BUKOPHCTAHHA Ta CHCTEMY JOBEJICHHA LIHX
pijtomocTel J0 crioxupaudiB. Ilei KafacTp € OCHOBOIO I 00niKy, OXOpOHH i
1JIayBaHHd BHKOPUCTAHHA BOIHHX pecypciB. IIpogosxenHaM “Iipornorn-
WCCKHX eKETOTHAKOB” 3 1978 p. cranu “ExerofiHble JaHHEIE O PEXIME H PECYD-
¢aX TOBEPXHOCTHBIX BOJ cymH”. I'olloBHE yOpaBJiHAsA TIAPOMETEOPOIOTIYHOL
cyx6u B 1979 p. Oyno meperBopeHe B Hepxasuuii komirer CPCP 1o
rij(poMeTeopoJIorii i KOHTPOJI DPHPOAHOrO CEpelOBHINA, a B 1988 p. — B
JlepkaBHHI KOMITET 110 riapomereopouorii.

XapaxTepHOK 0cobHBICTIO OCTaHHLOTO nepiofly pO3BHTKY Tigposoril € He
TWILKM pi3Ke 3pOCTaHHs 06CArY TiIPOMETEOPOTIOTITHHX CHOCTEpeXeHb i ya0-
CKOHAIEHHS METOJUKH [TPOBEICHH X, a /f BUKOHAHHSA IHMPOKHX Ta PYHTOBHIX
11YKOBHX y3arajibHeHb. KpiM pasimne srajanux Y9eHHX-TiAPONIOTiB, 3HAYHUIA
WHICCOK V. PO3BHTOK rimpojorii cyul spobmin B.O. Amnonos, ILC. Kysi,
JI.K. JlaBuzos, I'.B. JlonaTtin, A.B. OrieBcbkuii, J.1. Cokonoscpknii, I".I1. Ka-
winin, O.I YeGorapros, M.I. JInBoBuu (rizposoris pizok); .M. Anyuus,
J.C. Bepr, T.10. Bepemariy, JLJL. Pocconimo, B.B. Borocnosebkuit, O.1. Tu-
xomitpoB (rizposnoris osep); C.B. Kanecnuk, I'.K. TymmuHcekuit, B.M. KoTiskos
(visposoris bogoBiKkis); O.@. Jlebenes, O.K. Jlanre, B.1. Kyaenin, O.B. ITonos
(rijponoris ninzemuux sox), O.11. lybax, K.€. IBanos (rigponorig Gouiir) Ta iH.
JlocsrHeHHst TixpoIorivHOi HAyKH i npakTHKK 0GrOBOPIOBANIHCS Ha Beecoio3HHX
1i\POJIOTIUHAX 3'13/aX, SKHX IPOBEACHO mate (y 1924, 1928, 1957, 1973 i
1986 pp.). BoHH y3arabHIOBaiIH JOCATHEHH: Ta BH3HA4A/IM OCHOBHI HAIIPIMKH
1JIPOJIOTIUHHX JOCHIKEHD i PO3BHTOK riiposoriyHoi HayKH Ha TEPCIIEKTHBY.

B 60-Ti poKH 3HAYHOTrO PO3BUTKY HAOyI0 MiXKHAPOAHE CriBpoOITHHLITBO B
vanysi rigpostorii cymi. Tak, y 1965-1974 pp. smiiicHioBanacs MixHapoaHa
vijiposoriuda jsecsTHpiuka, a 3 1975 p. mpawoe noctifino giroua MixHapoaHa
rij\pontoriuba fiporpama, B sKiif 6epyTh y4acTb YYeHi-TIPOIOri PisHHX KpaiH.
BaromuM BHeckoM rimposioris konumusoro CPCP y MixHaponHe CIiBpO-
OiTHMITBO 3 TiApOJIOTii cTala KamiTanbHa MoHorpadis “MupoBoif BoAHBII
GajlaHc 1 BoaHble pecypehl 3emnn”(1974), B sAkifl HaBeleHi pe3yIbTaTH
BITYIBHARMX 1 3apYOKHUX JAOCTIUKEHL BOJOr0060OPOTY, BOAHOTO fanancy Ta
BOJIHHX pecypciB 3eMHOI KyJIi; B MoHorpagii B Tilf uu iHImiH Mipi BifoOpaxeHa
OGaraTopiuHa 1pans riJiposIoris Ta METEOPOJIOriB YCbOTO CBITY.

JHAUHHIl BHECOK y PO3BUTOK rimpororii poGun i pobadars y4eHi Ta cIie-
1ulicTH 6araThoX KpaiH cBiTy. 3 METOI0 03HaHOMIICHHS 3 IXHIMH JIOCATHEHHAMH
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Ta BHKODHCTaHHS y BITYH3HSHIH IpakTHIU OyJ0 IepexiaeHo Psi mpaiiy)
3apyOiXHHX HAYKOBIB Ha pociliceky ‘MoBy. Cepel HHX 3arajipHmii Kype
amepHKkaHcbkux asropis P.K. Jlincnes, M.A. Konepa i J[LJL.X. ITaymroca
“ITpuxyiagnas ruaponorusn” (1962), B sKOMy BUCBITIIOIOTBCI HE TUILKH OCHOBH]|
npobiemMu rigponorii cymi, po3paxyHkiB Ta IPOTHO3iB CTOKY, a if HHTaHH|

tiiponorivynol pori G0MT i MOXJIMBOTG BIUIHBY OCYIICHHS GOt Ha pexuM
CYANOINABHHX PIYOK; ROCTiIKEHHI peXXyM cTOKY B Oacelini Bepxm;pro JHinpa
It KUICKIICTH BHCOTH PiBHIB BOJH Yy piukax Bi aTMocdepHHX onafiB (3 METOWO
HPOIHO3YBAHHSA PiBHIB); YTOUHEHE DPiBHSIHHS BOJHOTO 6aJ1chvy BBEACHHAM B
HLOLO JIOJATKOBOro uieHa + AW (3MiHa 3anaciB BolIOrH B Oaceiini).

JlonoBHeHe UM 4YJI€HOM DPiBHSHHA BOJHOIO OanaHcy Habyigo BHIVIALY

MeETeOpONIOTil, Gi3HKH rPYHTIB, rixpodisuky, rigporeonorii TOILLO. .
PpaHIy3bKHMH BYCHHMH pPO3DPOGIIECHHT Pl OpHIiHAJILHHX METOiB
TiAPOIIOTIYHNX JOCTIIXKEHb, FOMOBHEM JHHOM JUTA ITOCYIIUTMBHX i HAIIBIYCTENb-
Ky. Buknazeni Bonn B yu6oBomy kypci M. Poma “TI'maposnorus cymm” (1971). .
HoBi jocsirHenns s PiBHHX po3finax rigposorii HaBenedi B KHu3i “I'pauu
rufponorun” (1980), B maroroBm SKoi B3iH y4acTe HPOBiHI B -ramysi
rigposnorii Bueni CIIIA, AHrmii, Ascrpannii, Kagagn i LIBetinapii (i pegakuicio
Ix. K. Poana). B i, 30Kpe€Ma, OIMHCAHI HOBI METOIH IipOJIOTriYHHX Jocnig-

X€Hb 1 DO3paXyHKiB (AMCTaHMiHHMHI, Pajioi30TONHUM, YIbTPa3sBYKOBHIL, '

€IeKTPOMATHITHHIH, MOLETIOBaHHS TA im.).

H

[¢MHIIX BOX, BOAHI pecypcH YKpaiHH, IIPOLIeCH YTBOPEHHs PiUKOBHX JOJHH,
{IPORCIEHBS TIIPOMETPHUHHX POGIT HA PiYKaX TOIO. 3a HOTO iHIIIATHBOK B

N Y + Z £ AW (omagu JOpiBHIOIOTH CTOKY IUTIOC BTpaTH BOJIOTH Ha
BHHAPOBYBAHHS i INTIOC-MiHYyC 3MiHH 3allaciB BOJIOrH B OaceliHi); BOHO ofiepxaio

; S L EWUILIIC BH3HAHHES | cTajio Ha3uBaTHes piBHAHHAM Ilenka-Omnmnokosa.
HHX 30H, a TAKOX METOJHKA PO3PaXyHKIB MaKCHMANBHOTO i MiHIMAILHOIO CTO-|

(.. OnmokoB BHBYAB TaKOX iHMi HpoGieMH I'ipoJioril: pexuM Iii-

Kuesi B 1926 p. 6yB crBopennit HaykoBo-IoCHifiHHit iHCTHTYT BOZHOTO
rocojlapeTsa, ki OIMIOKOB OYOJIIOBAB IO KiHIM CBOT'O XHTTA i B AKOMY BiH
;WiKonas 1noHajx 450 HayKkoBUX poObiT. .

[laykoBi JOCTIKEHHA 3 rifpoorii B JOBOEHHI POKHM BENHCA TakOX Y

. . . .él'U(poMereoponorquOMy igeruryTi, IHCTHTYTI rigposorii i rigporexHiky,
3HaYHUM BHECKOM Y pO3BHTOK TIPOJIOril € TaKOX ITepiofAHYHi BUIaHHA

BeecsitHb0i MeTeopomoriunoi OpraHisalii y BHIVIAL KepiBHHIITBA 3 rigpo-
JIOTiYHOI IPAaKTHKH (IIPHKIIA HOT rigposiorii), IT'site BUAAHHST AKOTO 3AilicHeHe y

1994 p. B mux kanitanpHuX Npansix y3araJbHIOETBCS CBITOBHIf ZOCBif]

NPOBEACHHS TOCTIXEHDL PI3HUX €lIeMEeHTIB TiiPOMETEOPOIIOriYHOTO PEeXHUMY Ta
0BpoOKH pe3ynbTaTiB CITOCTEPEREHD, AHANL3YETLCA (GOPMYBAHHS pi3HHX
X4paKTePHUCTHK CTOKY; NPONOHYIOTHCS MAXOMH /10 MOJETIOBAHHS rigpomuorig-
HHX CHCTEM, FiAPOJIOTiYHOrO MPOTHO3YBAHHS, OLHKH BOJHIX pecypciB, sIKOCTi
BOIM, BHKOPHCTAHHA BOJHHX DPECYpCiB OKPEMHMH Taly3siMu TOCIIOIaPCTBE;

Knincpkifi  HaykoBO-HOCHifHilt rigponoriusiii o6cepBaTtopii Ta iHmHX
YOrailoBax, a pe3synbTaTH TiIpOJIOTIYHHX CIOCTepeXeHb 1 JAOCHiIXKEHb
ilyﬁJlil(yBanHCL Y PI3HHX BHJ4HHAX, y TOMY 9HCII BUAaHOMY BHepire y 1927 p.
“Ilopiuauky Tigpomerpuunoi cnyx6u HK3C Ykpaiun”, BHAaHHS SKOTO
Ipojtosxysanock 10 1930 p. .
C'cpen yueHux, mo 3poSHIHM BHU3HAYHHIT BHECOK Y PO3BHTOK TiApOJIOrii B
Vipaiti, Oy yuens OmnmoxoBa A B. OrieBcbkuii (1894-1952), koTpHii npoBoAUB
HAYKOBI TOCIYDKEHHS B rajys3l pexuMy piuKOBOrO CTOKY, IMpPOTHO3yBaHHA
\tli);ll('l‘CpI/ICTI/IK BOJHOTO peXHMYy pidox VYkpaiHH; HuUM po3poOJieHa

HABOMATECS PEKOMEHAALIT OO PO3PaXyHKIB OKPEMHX XapaKTEepPHCTHK BOSHHX
pecypciB, o6'eMa BoJOCXOBHII, MaBOJIKiB, MeNiOPATUBHHUX CHCTEM, ApeHaxy,
OLHKH CTOKY 3 ypOaHi30BaHHX TEPHTOPIH TOIO.

Oxeanouoriuni focmizxennas s komumuroMy CPCP npoBoanmm THeTHTYT
OKeaHouorii, Mopcbkuit rizpodismanuii iHCTHTYT, JlepkaBHHI OKkeaHorpa-
biunmit iHcTHTYT, ApKTHUHUIT i AHTaPKTHYHHI HAaYKOBO-IOCITIAHMIT iHCTUTYT,
Beecoosnuit HayKoBO-A0CIiIHHIA IHCTHTYT MOpPCBKOTO pHGHOTO rocrosapcTaa
# okeanorpadii tormo. HuMH miarotosmeni i BH/IaHi KaNiTaJbHi Mpali 3 OKeaHo-
Jiorii: “Mopckoii atnac”, “ATinach OK€aHOB”, JeCATHTOMHE BunaHug “OKxeaHo-
JIOTHsA”, ceMUTOMHE BHAaHHa “T'eorpadus Muposoro okeana”. OKeaHoNIOTH
Opany ydacTh y MikHapoIHOMY CTiBPOOITHAIITBI — IpoBefeHHi MixHapoz-
HOr0 reo¢isHIHOro poky i PoKy MixkHapogHoro reoQisHIHOroO cHiBpoGiTHHIITBA
(1957-1959), y nporpamax BHBYEHHS TTOGAILHIX aTMOCQEPHHX TPOILLECiB,
3aranbHOl NHPKYJIALIi OKeaHy Ta iH.

Baromuit BHeCOK y pO3BHTOK i CTAHOBIEHHS TiIPONIOTIYHOI HAYKH 3pO6HIIH
i yKkpaiHChKi BYeHi. OCHOBOIOMOKHHKOM rigposiorii B Ykpaini 6yB axanemik

AH VYkpainu €.B. Ommokos (1869-1937), mesxi npalli SKOro MaloTh BEJIHKHH |
HayKOBHH I NpakTHYHMil iHTepec i B Ham yac. Hum, 30KpeMa, JaHa OILliHKa
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{MAKPOreHeTHYHa Teopist GOpMyBaHHS CTOKY i MeTOAUKa BH3HAYCHHA
[ POPAXYHKOBHX MAaKCHMAIbHHX BMTPAT BOAM DIiYOK IpH HAsBHOCTI Ta
[WJICYTHOCTI  crocTepexeHh 3a CTOKOM. B komo #Horo HayKOBHX iHTepeciB
 WXOUDIT TAKOXK IHTAHHS CE30HHOTO Ta GaraTopiyHOro peryjioBaHHs CTOKY,
HILINBY BOJOCXOBHI Ha TAaBOAKOBHH CTik, 3ajleXHicTh pidKoOBOro CTOKY Big
sopmytounx foro dakropiB Ta iH. Ori€BCbKHM HalHCAHHIT MiAPYYHHK
“l'ij\postoris cymi”, axuii TpHui nepeBrgaBaBes (OCTaHHiM pasy 1952 p.).
Possuroxk rigponorii, kpiM A.B. OrieBcbkoro i €.B. OnrokoBsa, 3HAYHOIO
Mipolo 3abe3edyBalid M Taki yKpaiHCBKi BueHi-rigponory, sk B.O. Hasapos,
<AL 1 nwikig, .1 1Beus, B.1. Mokask, H.M. dposz, JI.T. Ouydpicuko, A.M.
shedari, M.A. XKenesusik, [1.0. Bumnescrkuii, C.M. Ilepexpect Ta iH. ‘ N
B VkpaiHi kepiBHHIITBO IiIpOMETPHYHOIO CITKOKX CTAHILI i MOCTiB 3ailic-
oe 3apa3 JlepxaBHHI KOMITET N0 TiAPOMETEOPOIOrii, a y3aranbHEHHIM Mare-
(MiliB CocTepexkeHb, BUAAHHAM iX, METEOPOJIOTIYHUM i TiApOJIOTIYHUM
HPOIHO3yBaHHAM — liJpoMeTLeHTp YkpaiHH; HAYKOBI JOCITiMXkeHHS B.CIIYTI:
Mopebknit  rigpodisuuHufi iHCTHTYT, VYKpaiHCLKHH HayKOBO-0CTiAHIH
{rinpomereoponoriunuil iHCTHTYT, ' crieniatizoBaHi kabenpu HOeskUX BY3iB
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(Ounecbkoro rigpomereopostoriunoro incruryty, Kuiscekoro i UepHipelpkoro
YHIBEPCUTETIB) Ta iH.

20 miE.kM2, 260 15% cymi. SIkio He BPaXoBYBaTH JIbOXOBHKH, TO HA pelrTy
HOJIHIX 06 eKTiB CyIIi MpHIafac BCboro 5,9 MITH.KM2, a00.4% murom cymi. KpiM

CyuvacHa rigponoris po3pobisie #i ZOCHiKYye pAl HOBUX NMHTaHb, KOTpif 1010, BOAA IIPOCOUYYETLCA B FPYHT i ripchKi HOPO/H, HPOHHKAIOTH Ha ITTHOMHY

pamitie mepead Helo He craBuiucsa. Cepell HHX JOCTiZKeHHS (OPMYyBaHH]
FiAPOJIOTIYHOrO, FIAPOXiMITHOrO Ta riipoGioaOTiYHOrO PEXHMIB BOAOCXOBHII,
3aMep3aHHs H CKpecaHHs piYOK y 30HAaX TiPOTEXHIYHHX CIIOpYH, po3pobka
METOMIB  TiApPOJIOTIYHHX pPO3PaxyHKIB e€NeMEHTIB peXHMY pIidOK, 03ep,
BOZOCXOBHIIl T4 MOPIB 3  BUKOPHCTAHHAM CYYACHHMX HOCATHEHbL MATEMAaTHKH i
KiGepHeTHKH. BaxiHBHUMU npofiieMaMil € BUBYEHHS BOJHHX pecypciB i BOJHHX
GajtaHciB OKpeMHX perioHiB Ta KpaiH, OlliHKa BILTHBY FOCTIOAAPCHKOI AIBHOCT
Ha peXHM BOJHHX OO’€KTiB i BOAHI pecypcH, paliioHamizallisi BUKOPHCTAHHY,
OXOPOHH Ta BiATBOPEHHS BOJHHX PECYpCiB TOMIO.

KonTtponnHi 3anuranns

o € npeaMeroM BUBUEHHA Tifposorii B3arani i 3aransuoi rinponorii 3o0xpema?
Ha sKi caMocTiliHi 9acTHHU ITORINSAEThCA 3arajibHa TiApOJIOTis 3aJieXHO Bif]
06’exTa BUBUEHHS?

Sxki posgimu Brmowae B cebe rimpodsioris cywi i mo ¢ mpeaMerom iXHBOTO
BUBUCHHA?

SIKe HayKOBe Ta NPUKJIaJiHe 3HAYEHHS Mac rigponoria?

B goMy cyTb Teopil BHHHKHEHHS Timpocdepu?

I1lo Take rigposoriunuii pexuM BOZHOro 06’exra?

SIxi METOAN BUKOPHCTOBYIOT IPH TiAPOIOTIYHHX JOCTiXKEHHAX?

Ko rimposoria Buninunace y caMocTifiHy Hayky?

SIxi 0CHOBHI JOCATHEHHS TAPOJIOTii B JOBOEHH] T4 MMOBOCHHI POKHU?

2. PO3NOALTT BOAU HA 3EMHIN KVJI, ii
KPYTOBOPOT, BJIACTUBOCTI TA 3HAYEHHS

2.1. Po3snoain Boau Ha 3eMHill Ky

Ha 3emHiii KyJti Boga posnofisieHa Jyxe HepiBHOMipHo. binsma gacruga i
MOBEPXHi 3aliHATa OKeaHaMH i MOpAMH, SKi YTBOPIOIOTL €auuHii CBiTOBHI
okeaH. I3 sarampHOi momii 3emHoi Kyimi 510 MtH. kxM? CBITOBHIT OKkeaH 3afiMac
361 miuH. kM, abo 71%, a cyma — 149 MuH. kKM%, ab6o 29%. Ilmoma okeaHin
Maiixe B 2,5 pa3a OutbIna Big momi cymi. Cyima po3ramoBaHa B OCHOBHOMY Y
IiBHIYHIH MiBKyHi, Ae 3afimae 100 mua.kM, aGo 39%; y niBAeHHil HiBKYJI BOHA
3afiMae mume 49 muH.KM, a6o 19%. Tlnoma BomHOi mOBEpXHi B MiBHiYHiL
HiBKyJI JopiBHIOE 155 MITH.KM?, TOOTO 61%, a B miBAeHHI — 206 MIH. kM2, ab0!
81% ruromti miBKyIi. ]

Ha moBepxHi cymi Boja 30cepeiikeHa B pIykax, o3epax, bomorax i
JBOJOBHKAX. 3arajbHa IUIONIa IIMX BOAHHX OOG €KTIB CraHOBHTL OIH3LKO
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o 16-20 kM, i gopmye migzemsi poad. Boa MICTHTHCA TaKOX y moBiTpi i €
CKJIAJ[0BOIO YaCTHHOIO XHBHX OPraHi3MiB. PO3moALT BO/H fI0 OKPEMHX HacTHHAX
rijpocdepu 3eMHOL Kyl HaBeJeHHIT y Tabm. 2.1, 3 gxoi BHJIHO, IO 3araibHa
KUIbKiCTH BOIH HA 3eMHiil KyJli CTaHOBHTE 1386 MIIH. KM?, 3 IKOL 1338 MIIH. KM3,
160 96,5%, 30cepe/KeHO B OKEaHaX i MOPsX.

Jlo mig3eMHHX BOJ BIAHOCATbL rpaBiTaLifiHy BOLLy, sKa 3HAXOJMTBECA B
rpilHHax i Wapkax BOAOHACHYCHHX mapiB 3eMHOL KOPH. Pospaxyﬂorf
UPHPOJHILX 3aNaciB Mi3EMHHX BOJ BEPXHBOI HACTHHI 3EMHOL KOpH 3p06uef3m~[
0 1u6HHE 2000 M. BoHN CTAHOBIATE 23,4 MITH.KM>. Touno Bmuar[m}{ o6 eMm
I3eMHHX BOJ JYX€ BaXKO, OCKUIbKH HEBiZOMa HHXHS ‘Mexa iXHBOTO
NOWHPEHHA. 3HAYHO KONHBAETHCA TaKOX BMiCT BOJM B Pi3HHX TipCHKHX
nopozxax. Tak, 3a aamumu M.L JIbsoBH4A, B mitocdepi 3HAXOAHTHCS 60 MITH. KM?
poaH, 3a gaHumu A.D. MakapeHka, — 86,4 MIIH. KM3. Hasenena B 1-‘a611. 2.1
BOIMYHHA 3amaciB MiJ3eMHHX BOJ XapaKTepusye JIHIE Ti BOAH, sKi OepyTh
y4acTh y KpyroBopOTi BOJIY B [IPHUPOZ. o L

IpynToBa Borora, Ha BiIMiHY Bl MI3EMHHX BOJ, TICHIMC 3B A3aHA 3
MOrOAHVMH YMOBAMH: Y BOJIOTi CE30HH. BOHa HaKOMHMYYEThC B IPYHTL, a B CYXi

Tabnuna 2.1
Po3noAiT BOAM Ha 3eMHiH KyJi MO OKPeMHX YacTHHaX rigpocdeps

YacTtuHK riapochepn Mnowa OG‘eM,3 Honsa Mepion Bim—
MOWMpPEHHA , TUC .. KM 3araabHUX HOBJIEHHH ,
MITH . KM 3anacis, % poxn
CpiToBUIT okeaH 361,3 1338000 96,5 2500
MinseMHi BoOAM 134,8 23400 1,7 1400
llepeBaxHo MpicHi 134,8 10530 0,76
ninsemMHi Boamn
'pyHTOBa BoJiora 82,0 16,5 0,001 1
JibonoBukM 1 MocTiiHO 16,228 24064,1 1,74 9700
3aJiAralunii cHirosuit
noKpuB
MinzemMHuit nig 30HU 21,0 300 0,022 10000
G6araTopidHoMep3nunx
. nopin
Banacy BOAU B 03epax 2,058 176,4 0,013 17
B ToMy uYuchai npicHux 1,236 91,0 0,007
COJIOHUX 0,822 85,4 0,006
Bonu GosiT 2,693 11,47 0, 0008 5
Boau B pycylax piudok 148,8 2,12 0,0002 16 gﬂis
BionoriuHi Boau 510,0 1,12 0,0001 nekinbka
POJIMH
Boma B armocdepi 51¢,0 12,9 0,001 8 nHie
3arajbHi 3amacu BoaU 510,0 1385984,6 100
Mpicui BoAM 148,8 35029,21 2,53




~— BHTPAYa€TLCA Ha BHIIAPOBYBAHHsA 3 Di3HHX IIOBEpXHel i Ha TpaHcHipari
pocimHHicTIo. TIpakTHYHO Bes rpyHTOBA BOJIOra MIiCTHThEA Y ABOMETPOBOM
Imapi, 1i 3aransHi 3allacd cTaHOBAATD 16,5 THe.KM?. :

3BaYHO MOIIMpPEHi HA 3eMHill Kyni. spofoBHKH. BoHYU 3afiMaoTh Iwiont
noHa( 16 MITH.kM?, a IXHill cyMapHHil 06'eM ¢TaHOBHTL 24,1 MIH.KM? (pasom
IIOCTIHHO 3alIAraloOYUM CHICOBUM ITOKpHBOM). Binbitie 99% m1omi TH010BHKIB
3amnaciB BOAM B HHX 3HAaXOMMTLCA B IIOMAPHHX patioHax, B 'OCHOBHOMY
AHTapkTHLI Ta I'penmanii. .

-bararopiyna (8iuna) Mmeparora nmomMpeHa Ha miomi 21 MuH.xm2 (148
cywi). Binpina qacTiua ii 30cepexena s miBHIUHIL HiBKYJIi; B NiBJIEHHI#T TBKY:.
HEIo 3aHuATo Oist 1 MimH.kM2. O6 eM JILOAY B paiioHax HaraTopiiHoi Mepano
NPUHMAETHCS PIBHEM 300 THC.KMS3. ; _

O3epa na NoBepXHi cymi 3ycTPiaOTHCA GilbII-MeHIT PiBHOMIpHO Ha BCiX
KOHTHHEHTaX, IIpOTe HalbinbIIe iX B 06/IaCTSAX AHTPOIIOTEHOBOTO 3I€/IeHiHHA
Gescriunmx obnacrsx, CyMapHa: mwionma 03€p YCiX ‘MaTepHKiB CTaHOBUTDH 2,0
MIIH.KM?, a 06’eM Boan — 176,4 THc.KkM2. 3 HUX 9] THC.KM? HpHIIaia€ Ha BOL
HpicHUX o3ep, a 85,4 THC.KM? — Ha COJIOHI o3epa. bilbiIa gacTuHa 03epH
COJIOHHX BOJL 30¢epelkeHa B HaHOUThIIOMY COTOHOMY. o3epi — Kaciiicbko
Mopi (foro mioma —-374 Tuc.kM2, 06'eM Bogu — 78,2 THC.KM?), a HAHGINbIIHN
npicHuM osepoM e Baiikan (#oro mwioma — 31,5 THC.KM?2, 06'eM Bomu — 2
THC.KM?).

Bimitsbko 2,7 MimH. kM2, a6o-Matixe 2% cylm, 3aitMatoTs Gosora. Hait6inbm
X y miBRivHIl HiBKyJT, MepeBaXHO B JicOBii 30H Asii, €Bpormn Ta ITiBHiTHO
AMmepukn. Ha iHImHMX KOHTHHEHTax 605i0Ta MaoTh .06MeKeHe TIONIHMpPeHHs,
CymapHHit 06'eM GOIOTHHX BOJ CBIiTY CTAHOBHTE npu6In3HO 11,5 THe. KM3.

Kinbkicts Bosu B pyciiax praok 6esnepepBHO 3MIHIOEThCS 3 POKY B pik i Biz1
CE30HY JI0 CE30HY 3aIEXHO Bl 3MiHH KIIMAaTHYHHX (GaKTOpiB CTOKY — Omais i
BUIIADOBYBaHHA. Ili KonuMBaHHA IS pisHHX pidoK €, K [IpaBMIIO, HE
CHHXDOHHHMH, TOMY OJIHOPA30BMH CyMapHHit 3amac BOJIH B pyciax pidoK|
BH3HAYAEThCs! T CEpE/IHiX YMOB BUXOISUH 3 TIPUITYIICHH, 11O B AaHUI MOMEHT;
Ha BCIX piukax MpOXOUTH cepeaHs baratopiuHa BuTpata Bomu. CyMmapHi
OJHOPAa30Bi 3allacH BOAH B DyClaX DPidOK CBiTY OIIHIOOTHCT B 2120 KM,
HesBaxatoun Ha Te, mo 06'eM IUX BOA Ha. 3eMHiil Kyl IyXe Maiuif (Jaime
0,0002% 3araneuux 3afaciB BogH Ha 3eMili i TUTbKH 0,006% npickux Box), BOHH
MaloTh Ny BaXJIMBe 3HAYECHHS M/ JIOAWHH, TOMY IIO € Ge3nepepBHO;
BiJIHOBIIOBAHHM JUKEPEIIOM BOJHIX PECYPCIB. .

3 BOZOIO HEPO3PHBHO OB 'A3aHe KHUTTS HA 3eMHil Kyai. Leocgepr, ne pos-
BUBAKOTBCA MBI OPraHisMH i BI3HAYAIOTHCA CITAH TXHBOL JiAMBHOCT, CKJIa-
NaTh b1ocgepy. 1o Hel BXOAHTDL YacTHHA atMocepH (tponocdepa, 10-12 kM

HILIHX BMIIB BOJAM JyXe He3HauHa — Bcboro 1120 kM3 Hasemenuit o(?ueM
MOJOriYHOT BOJIH € OpIEHTOBHHM, TOMY IO KUIBbKiCTH OioMacH (a B Hiff y
epeiHbOMY  MicTuTbes 80% BOAH),: 3a IApaXyHKaMH PISHHX NOCITiIHHKIB,

olBaerses Big 3,6 - 10" go 3,6 - 10% 1. ' ) .
B atMocghepl Bofa 3HAXOJUTLCS Y BUITIAL BOJSHOI ITAapH, Kpallelb Boz i
pucratis Jiboay. [ToBITPAHHME TeYisIMH BOHA IIEPEHOCHThLCS 3 OJIHHUX PAHOHIB B

i i, KOHIEHCYIOUNCh 32 MEBHHX YMOB, BHIIAJAc y BHUITIALI aTMOC(EPHHUX
1 iauis. 3aranbHa KibKiCTh- il cTaHOBHTH 12,9 THC. KM? i 30cepelkeHa B
$:clioBHOMY (90%) B HIDKHIX mapax aTMocdepH (Big 0 10 5 kM).

2.2. KpyroepopoT Boau Ha 3eMi

prr.oaopoT BOJH Ha 3eMii — I1e He3nepepBHuUIt :’taMKH}’I‘HffI TpONeC mepe-
illleHHs BoAH Ha Hifl. BiH Mae muxsiivHuit xapakrep i CKIIAAAETHCs 3 KUIbKOX
)HOBHHX JIAHOK (pHc.2.1): BUIapOBYBaHHSI BOJH, TMepEHECEHHs BOAAHO! NapH
10BITPSHHMH TeuisIMH, yTBODEHHsl XMap, BHIIAJ@HHA OMNafiB, IIOBEPXHEBOIO i
1i/13€MHOTO CTiKaHHS BOJ CYLIi B OKeaH. PyImifiHMH cHIaMH KpyroBOPOTY BOAH

 LIPUTIK IO NOBepXHi 3eMITi COHAUHOI eHEprii Ta CHIIa TSKIHHS.

IMig BIIMBOM cOHSYHOI eHeprii 3 MMOBepXHi OKeaHiB, MOpiB, 03ep, PiuoOK,
ILOJIOBHKIB, CHIrOBOTO IOKPHUBY, TPYHTY i pOCIHHHOCTI IIOPOKY BUIIAPOBYETCS
577 tuc.xm? Boau. B atMocdepi BoasHa napa NOUIHPIOETECS LIIAXOM nud)yzl‘x.,.
HEPTHKATIBHOI KOHBEKLi i MepeBaXHO NOBITPAHMMH TediiMH, SKi NepeHOCTh i
HAA BEJIUKi BiACTAHI. .
Cwia TAXIHHA NPUMYIIye BOJIOTY, SIka KOHAEHCYEThCH B a1*_mpcd_1ep1 3a
CIIPUATINBHX YMOB, BHIIAJaTH y BHMIVIAMNL OMafiB, a BCi MOBEPXHEBI 1 nigsemut
HO/IH CTiKaTH I10 CXIUIAX 3eMHOI IIOBEPXHi i B HAXWIEHHX IIapax 3EMHO{ KOpH.
OcHOBHHM JXepenoM HafXxo[XeHHs BoAH B aTMoctepy € CBiToBHil OkeaH,
4 1lOBEpPXHi SIKOrO Hif Ji€l0 COHSIYHOI €Heprii IMOpOKYy BHITAPOBYETHCA

beacmiuna o6racme

#O plikosol Gonunu

Puc. 2:1.-Cxema KpPyTOBOPOTY BOXH B NPHMpOAi

BiI noBepxHi 3emni), rigpocdepa i yacrrHa mitocdepy (kopa BUBITPIOBAHHS, Ha

TIHOHHY 110 2-3 kM). V Beix yacTuHax Giocdepu Boja e HeOOXiIHOK peyoBHHOOR .

JUIst ATpHMaHHS | po3BuTKy %uTTa. Kinexicts 6iomorignoi BOJH, TOOTO BOJH,

KA 3HAXONMTLCA B XKHBHX OpraHismMax i pociHHax, MOPiBHSHO 3 KiJIBKICTIO B
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- BHIIAPOBYBaHHSA 3 IIOBEPXHi OKeaHy, MOp#; 2 — ONajJM Ha NMOBEPXHIO OKEaHy, MOPH;
onaju Ha MOBEPXHIO CylIi; 4 — BHIIAaPOBYBaHHS 3 MOBEPXHi cywi; 5 — nosepxuenuit
niasemunii crik y piuxy; 6 — piuxoBuit crik B okeaH, Mope, 6escTiuny BogoimMy; 7 -
ipseMuumit cTik ‘B oxeaH, mope, GesctiuHy BozoiiMy; 8 — Bosoroobmin Mix cywerwo i
XeanoM uepes atMocdepy
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505 THC.KM?® BOJH, a60 87,6% 3aranbHol KUILKOCTI BOJIOTH, IO BHIIAPOBYETHC
Ha 3eMHiii Kyni. Binbina wactuHa uiei Bonors (458 THe.kM3, abo Maiixe 91%
IIOBEPTAEcThCcA ¥ BHIIAI aTMOChepHHX omafis Ge3nocepe/iHhO Ha IOBEPX
okeaHiB i MopiB. TIpoliec BUIIApOBYBaHHS BOAH 3 NIOBepXHi CBITOBOro OkeaHy
NnoBepHeHHs1 i ¥ BUIISiAH aTMOocQEepHIX ONaAiB 3HOBY B OKeaH Ha3MBa€ThCH
MaJdHM, 200 OKCAHIYHHM, KpYroBopoToM BOJH. MeHINa 4acTHHA BOJIOT!
(47 THC.KM3) Gepe ydacTh Y BCJHKOMY, 460 MATEPHKOBOMY, KpyILOBOPO
BCTYHAIOMH B CKAAQJHY B3a€MOAiI0 i3 3€MHOIO  IOBEPXHEW, (ismiHnMuy
XiMiYHHMH i 6i0710rYHHMH TIpOLiECaMH, KOTpi Ha Hill NpPOXOAATh. ;

CxeMaTH4YHO BeJTHKHiI KpyrOoBOPOT BOJIH Ha 3e€MHiH Kyl BiiOyBaeThest Ta
Bornora, sika IepeHOCHTBCA IOBITPSHUMH TEUisIMH 3 OKEaHiB Ha CYIY, 3a 1B
YMOB KOHJICHCYEThCS i BHIIAIa€ Ha TIOBEPXHIO Y BHITIA/] arMocdepHHX omnafiB
ITi onany mif BIUIMBOM CWIM TSKiHHS abo CTiKaloTh IO [OBepXHi cymi §
HaNpsAMKY 3arajbHOr0 NOXWiy Micuesocti, abo NpOCOYyIOTEes Brimb, ab
3HOBY BHIIApOBYIOThcA. Ta wacTuHa atMocdepHHX ONajiB, KOTpa CTiKae IK
3eMHiii IOBEPXHi, 36HPa€eThC B CTPYMKH, PiUKH, 3aMKHYT BofiofiMu. Binbmicrt
piuoOK Hece CBOi BOJM B MOPS i OKeaHH, a 3 MIOBEPXHi 3aMKHYTHX BOZOIM BOJ
BHIIApOBYETheA NOBHicTIO abo wactkoBo. Bosora, mo noTpamwsi€ B IPY
TaKOX YacTKOBO BHIIAPOBYEThCA Oe3nocepelHno 3 Horo moBepxHi ab
TPaHCHIpPYEThC POCAHMHHICTIO, YACTHHa il NPOCOMyeThes BIVIHG i yTBOPIO
nmigsemMui BosH. Ocransi GepyTh yyacTh y JKHBIEHHI pi90K, YacTHHA I
MiJI3¢MHHM NUIIXOM JIOCATac MOPIB i OKEaHiB.

Bomora, sixa mortpamiic B arMochepy 3 HopepxHi cymi Ta i BOIOIM
'BOJOTOKIB, JOIOBHIOE BOJNOTY, IO HAaIXOoxuTh 3 okeaHy. IloBiTpsani Ted
NEPEHOCATh 1l Ha BijulajieHi BiJi oKeaHy TEpHTOpIi, Jie 11 BONOTa 3a MEBHL
di3HKO-TeorpadiTHIX YMOB BUIIAJIA€ aTMochepHUMH onafaMi. TYT BOHA 3HOB
9acTKOBO BHIIAPOBYETLCS, @ 4aCTKOBO IIPOCOUYETLCA B TPYHT, @ TAKOX CTiKa€E I
3eMHiiT ToBepxHi B MOps Ta okeaHu. CTiKaHHA BOJM B OKeaH 3aMHKa€ BEMHKH
KPYroBOPOT BOJIOTH Ha 3eMHiii Kyni. TakuM anHoM Bojid CBITOBOTO OKEaHy, a
mocdepH i cymi 3B’A3aHi Mk co00I0 B OJTHE LIUIE, B €JIHHY CHCTEMY.

Takuii mpoilec KPYroBOPOTY BOAH B NIPHPOJIi — JIHIIIE CTIPOMIEHA €XEMa.
JificHocti BiH HabGararto cknaanimyii. Tak, WacTHHA BOJHM BTpavacTbCs
FiIpaTaLiio rpchKHX NOPi/l i BAKIIOYAETHCSA i3 3aralbHOro Kpyrosopoty. Iles
KiJIbKiCTh BONOTH, HAaBNaKH, BUXOAHTH Ha ITOBEPXHIO 3 MNIHOOKHX 36MHHX HaJp
[IONIOBHIOE BOAHI MacH, ki GepyTh ydacTs y KpyroBopoti. KpiM Toro, He BG
BOJIa, IO CTiKae HO 3¢MHill MOBEPXHI, Aocirae okeaHiB i Mopis. Ilos'3aHo e
THM, IO CyINa AUIHTLCH Ha ABi yacTuHH, abo obnacri, — crivHy, abo obmac
30BHITHBOTO CTOKY, i Ge3cTiuny, a60 0611acTh BHYTPIIIHBOTO CTOKY. CT14HOHO
HA3MBAIOTH e § NEpHEPIFIHO0) Ha3HBAETHCA YacTHHA CYIIH, PiIKOBMIi CTiK
AKOi 3AIHCHIOETHCS 6€3M0CEPENHBO B OKEAHH i MODsL. BescTivHoro Ha3MBAETH(
YacTHHA Cym, 3 sIKOi HEMAE CTOKY B OK€aH; BOAH il piuox abo HaAXOAATh
Oescriuni o3epa, aGo BHTPA4aloThesl Ha BHIIAPOBYBAaHHs. 3 yciel mmmomi ¢
cTiuni obnacti 3aiiMaloTL 119 MuHKM2, pemTa (30 MITH.KM?) npnnazlaeyﬂ
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6e3criubi obnacri.

I3 6escriunmx obmacreii HaibGiILIMMU €: B €BpoII -— Bo030ipHuil GaceHH
Kacniiicbkoro Mops, B Cepenniif Asii — Typancbka HH30BHHA, fika BKIIIOHac
nycreni Kapakyms, Kusunkymy, Bernak-Jlana, MyIOHKYM, IUIAaTO YCTIOPT TO-
mo; B LlenTpanphiii Asii — nycredai Anamaub, o6, Taxaa-Makas; B Adpuii
-- mycreni Caxapa, Jlipificbka, Hy6ificbka, Kanaxapi i Hami0, Bonos6opu o3ep
Yaz, Pyksa, Pynonbg Tomo; B ITipniunii AMepuil — nycreni Bennkoro baceii-
1y i MekciikaHcbKoro Harip s, Iato Kosopao Tomo; B [liBaeHni AMepHIl —-
poaos6opn -oszep Titikaka — Iloomo,  mycTens [lyna-me-Arakama, IUIaTO
[NaTarowii Tomo; B ABcTpalii — 3axilHa i HeHTpallbHa YaCTHHI MaTeplKa.

Cepen 6esctiunix obnacreil BHAUAIOTE 6e3CTiqHi ofs1acTi 3 BHYTpPIlIHIM
CTOKOM, Ha TepHTOpii KHX MOXe BHIIQJaTH 3Ha4Ha KiNbKicTh ONaziB, Oyze
posrany/keHa CiTKa BONOTOKiB, ajie BCi BOHH HECYTh CBOI BOAHM B 3aMKHYTi
pojiofiMH — o3epa (HanpHukiaj, Gaceiinn Bonruy, Ypaiy, Cuppap'i, AMyaap'i Ta
in.), # apeiuni obnacTti, KOTpi HIKOro NOBEPXHEBOI'O CTOKY HE MAIOT, 60 Bca
BOJa, IO BHIAJAE HA iXHIO TIOBEPXHIO, IBH/KO BHIIAPOBYEThCH, i CTIK chop-
MyBaTHCsL He MOXe. B Takux obnacrsix piuxy MPOTIKATh JHIIE TPaH3UTOM.
Apeiuni obnacri 3aiiMaloTs 17% HOBEpXHi MaTepukiB. HaHOINBIIHME 3 HHX €
Caxapa, mycreiti Ascrpanii, Ilentpanbsoi ii CepeHboi Asii Ta iH.

Bona 6e3criunnx obnacreii Gepe y4acThb y BIIHOCHO CaMOCTIHHIIX KPYTOBO-
poTax, a 3B'5130K ii 31 CBITOBMM OKEaHOM 3UMCHIOETCA JIMIIE LLIAXOM [epe-
HeceHHsl BOJIOTH B NAPOTOAIOHOMY CTaHi MOBiTPAHHMH TedisMH B nepudepikini
obnacri cymi un Ge3nocepeHbO Ha MOpA Ta OkeaHH, abo (He3HAYHOIO MipOIO)
NiJI3eMHIMH IUIIXaMH. B KpyroBopoTi BONOrH B Mexkax Ge3cTiuHHX obnacreit
Gepe yuacTb JIIIE 9 THC.KM3 BOJH.

BenukHil KpyroBopoT Bkiiodae B cebe psili MiCLEBHX, BHYTPilllHBO-
MaTEpPHKOBHX BOJIOr000OpOTIB, fAKi BiIGYBAaIOTHCS Ge3NOCEPEnHbO Ha cyli,
KOJIH YacTHHa BOJH Bijl oNafliB He NMOTPAIUBIE B PiUKY, 8 BUIIADOBYETLCH, 3HOBY
KOHIEHCYETLCS | BUTIA/A€ Y BHIVIAM JOIIY YH CHIT'Y Ha 3€MHY IOBEPXHIO. Orxe,
g BoJIOra, Mepll HiX MOBEPHYTHCS B OKeaH, POOHTEH Kilbka 060PpOTiB,
SBOJIOKYIOUH Ti a60 iHIIi TepuTOpil CyIi.

KpyroBopoT BOXH MiX OK€aHOM i Cylielo Ja€ MoYaTox iHIIKM OKpeMHM
JIAHKAM 3aTabHOTO KpYroBopoTy. B Mexax Hallol IIaHeTH BIAUISIOTS e Taki
BHJIH BOJIOrOOGMiHY: MiX 3eMIIelo i KOCMOCOM, MiX aTMOCHEPOIO | OKEAHOM, Mix
aTMochepolo, TPYHTOBHM IOKpHBOM i 6Giocdeporo. Ilpore HalicyTTeBille
sHAYEeHHS JUI PO3BUTKY NPHPOJHOTO CEPENOBHINA i FOCIIOAAPCHKOT JisIBHOCTI
JTIOIHHHE Ma€e BOJIOr00GOPOT Mixk OkeaHOM, aTMocdepoto, cyuielo Ta Giocdepoio.

KpyroBopot BoaH, 3 ofHOro OOKy, CYTTEBO 3aJIEXHTh Bl NPHPOAHHX
CHEpreTHUHHX pecypciB, a 3 JApyroro 0oky, caM Mae BEJIIIKHH BIUIMB Ha
cricpreTiyHmii 6ananc arMocdepH i 3eMHol noBepxHi. Bin Bijlirpae 3HayHy poJib
y Nnepepo3noAil Temna Ha 3emiii i € MOTYTHIM ¢$aKTOpOM TEILIOBOI'O BIUIUBY
OKeaHiB Ha Cyly. '

29



B npouem KPYrOBOPOTY BOJA 3a3HA€ ¢13Hqﬂux 3MIH: 3 meoro CTaHy
NepeXOUTE Y IapONONiGHH, TBEpAMiA i 3HOBY B PLAKHI. ‘
MaTeMaTHYHOI MOJELTIO KPYTOBOPOTY BOAH € PIBHAHHA BOJHOTo ba-
naHcy. BiZHOCHA He3MiHHICTB piBHsA CBiTOBOTO OKEaHY CBITUHTE PO TE, MO MiXK
npubyTKoBOIO (aT™MochepHi omagH) i BHIATKOBOIO (BUIIapOBYBaHHS, CTiK)
YaCTHHAMH KPYTOBOPOTY icHye piBHOBara (6ananc). Ii xapakTepH3yloTs npocrti
PiBHAHHA BOAHOTO 6aaHcy K 3€MHOI KyJli, Tak i okpeMiux qacTuH (CBiToBOro
OKeaHy, CyIIli, OKPEMHX KOHTHHEHTIB, piuKOBHX GaceiiliB, 03ep, OKpeMHX KpaiH).
B npuHuMIni piBHAHHA BoAHOro GanaHcy Moxe OyTH cKiaieHe s O6yab-saKoi
TepHTOPii, 0GMexeHoi HOBLTLHHM KOHTYpOM. Tak, A1 Maltoro KpyroBopory (B
MeXax OKeaHy) piBHAHHS BOAHOro GalaHCy Mae BHLJIAL
Z,=X,+Y,;
JUIS BEITHKOTO KpyroBOpOTY
Z.+Y. =X,
A7 6e3cTivHuX obacreit
. Z& = X& ’
JUIs 3€MHOI KYJI B LITOMY

2;=Z, 42+ 72, =X + X+ X=X

Z = XS»
ne: Z, — cepenHe 6aratopiuyde cyMapHe BHITApOBYBaHHS 3 nosepxm CBrrosoro
OKeaHy;
Z — BHIIApOBYBaHHA 32 ILieif ke uac 3 moBepxHi nepudepiiinix obnacredt
cymmi;
Z; — Te X 3 IOBepXHi Oe3cTiUHMX obiacreif;
Z, — Te X 3 MOBepXHi BCiel 3eMHOT KyIi;
X, — cepenns GaratopiuHa cyMa aTMocdepHHX ONaliB Ha MNOBEPXHIO
CaiToBOrO OKEaHy;
X, — Te x A1 nepudepiitnux obnacreit cyui;
X, — oIlajy Ha MOBepXHIO Ge3cTiYHUX obnacrel;
. X; — cepennsa 6araTtopiuHa cyMa onafiB Juis Beiel 3eMHOI Kyii; -
Y. — cepenniit cymapHwif 6araTopiuHuit ¢TiK i3 cyrmi.

"Ii piBHAHHA BOAHMX GaNaHCiB ITOKA3YIOTh, IO: 1) 3 OkeaHiB i MopiB B
CepemHbLOMY IOPOKY BHIIaPOBYETHCA CTUMBLKH BOJIOTH, CKiJIbKY BHUIIAla€ HA HHX
OMajiiB y cyMi 3 PiYKOBHM CTOKOM; 2) i3 IIOBEPXHI CYIIi B cepeAHLOMY IIOPOKY
BHIIAPOBYEThLCA CTUILKH BOJIOTH, CKiTLKH BHITAAAE Ha ii MOBEPXHIO OMAIiB MiHYyC
piukoBHH cTix; 3) 3 moBepxHi Ge3criuHMx obiacreff MOPOKY BHIIAPOBYETHCA
CTIBKH ‘BOJIOTH, CKUTHKH BHIIajflac Ha fi TOBEPXHIO oOmajis; 4) cyMapHe
BHNIApOBYBaHHs BOJIOTH 3 TIOBEpXHi OKeaHiB, MOpiB i cymi nopiBHIOE cyMi
OIafiB, MO BHMIANAOTh Ha IXHIO MOBEPXHIO.

KinbkicHi MOKasHHUKY cepeIHLOr0 5araToOpitHOrO BOAHOIO 6anaHcy 3eMHOL
Kynmi i oxpeMmux i1 9acTHH HaBefleHi B TaGnmuui 2.2. JIOQIi/KEHHAMH 3 ILOTO
IIMTaHHA i migpaxyHkamu 3afiMamocs 6arato BueHux. [lepini mizpaxyHkH

abo
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Tabauua 2.2
CsitoBuii Boxuuii 6a1anc '

ﬂoBepxai lrowa, EJsieMeHTU KinpkicHi nokasHUKU
MIIH. KM GanaHcy . MM TUC. KM
BeMHa KyJg 510 Onanu 1130 577
: BunapoByBaHHA 1130 577
CBiTOBMIT OKeaH 361 Onaun 1270 458
BunapopyBaHHA 1400 505
Crik_ (npurix) 130 47
Cymia 149 Oonanu : 800 <119
BunaposyBaHHA 485 72
Crik ) 315 47
Criuna oGnacTb 119 Onaau 924 110
BunapoByBaHH#A 529 63 -
. Crik 395 47
BescriuHa 30 Onanu ’ 300 9
0GJlacThb BunapoByBaHHA 300 9

3po6wm E. bpixuep i P. @pimue 8 1905-1906 pp. 3rogoM ixui pospaxyHxu
yrounioBanu A.A. Kamincoxuid, A.B. Bosnecenchkuii, M.1. Byauko, M.I. JIBo-
Bud, O.0. dpo3noB Ta iH. CyyacHuil cBiTOBMI BOJHMII GanaHc HaBeleHUIl B
moHorpagii "Muposoii BogHbIit 6anaHc U BOHEIE pecypckl 3emun” (1974).

Ha 3akiH4eHHS 3ayBaXXHMO, IO BHACIiOK HEOJHAKOBOi TOYHOCTi
BH3HAUCHHA OKPEMHX CKIaJOBHX, illealbHHH PO3PaxyHOK BOOHOro GaaHcy
3emni, o cyTi, Maibke HeMoxuiBuiA. Tak, 06 eM yciX NMpiCHHX BOJ CTAHOBHTH
Juie 2,8% 06’ eMy CBIiTOBOTO OKeaHy i BpaxyBaHHs ix Maiixe He Ho3Haymnocs 6
Ha 3MiHi Horo BoaHoro GamaHcy. OTxe, B JaHHI 4ac MOXHa CKJIAcTH JIMIIE
HabnuxeHuit BoaHuit 6ananc 3eMiti 3 NOXHOKOIO, SKa 3aJIe)XUTh Bifl TOUHOCTI
BH3HAYEHHA OKPEMHX HOI'0 CKIIaOBHX.

2.3. BuyrpimaboMaTepHKOBHii BOJIOro06G0poT

BuBUeHHsS AMHaMIKH EIEMEHTIB BOXHOTO OanaHCy SK CKJIaflOBHX YaCTHH
BOJIOTOOGOPOTY Mae BeTHKe HaYKOBe i MpaKTHYHE 3HAYeHHs, 60 BiakpHBae MOX-
JIMBOCTi U OLHKH BIUIMBY JIIOAHHH Ha OTouyloue ceperosuine. OcobnuBHI
iHTepec y LLOMY BiIHOMIEHHI CTAHOBJATH BHYTPIIIHLOMATEPHKOBi BOJIOroo6o-
POTH, KOTpi BXKE JaBHO IIPHBEPTAIOTE YBAr'y BUEHHX.

Benukuii BHeCOK y BHMBYEHHA 1poro murtaHHi 3pobunu O.1. Boeiikos,
LI Kacatkin, A.A. Kamincekuii, B.B. Paxmanos, K.I. Kamun, X.I1. [Torocss,
["I1. Kaninig, O.0. Ipo3a0B Ta iH. BoHK Bliepllle 3aCTOCYBAIM METO]] BOFHOTO
Banarcy IpH BHUBYEHH] BOJIOr006OPOTY, BAKOHAIH PO3PaxyHKH BoJoroobopoty
1715 lesiKUX paHOHiB, IOKa3aIH MOXUTHB] 3MiHH €JIEMEHTIB BOJHOTO GajlaHCy i
BIUIHBOM T'OCTIOAAPChKOi AisTBHOCTI JIIOJUHH.

O.1. BoeiikoB y Ipansix, IPHCBAYEHUX BOJOrooGOpOTY Ha cyun HE pa3
BKa3yBaB Ha 3HAYHWH CTHMYJIOIOYHI] BIUIMB MICLIEBOTO BMIIAPOBYBAHHS H4
¢dopMyBaHHA aTMOCHEpHHX ONaJiB KOHTHHEHTY, X04Y OCHOBHA KUTBKICTh ONafiB
YTBOPIOETBCS 3 BOJIOTH, sIKa HAAXOAUTDL 3 OKE€AaHy, a ONaJH 3 BOJIOTM MiCLIEBOTO
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TIOXOIKEHHS € JIILIe He3HAYHOIKO JOMOBHIOKYOIO YACTHHOIO iX.

. L1 Kacarkin, BHBYAIOUN IHTAHHS BHYTPIITHLOMATEePHKOBOTO BONOI0000-]
pOTY, OifilIOB BIICHOBKY, LIC BOJIOIY THM e eKTHBHiIIE MOXHA BHKOPHCTATH B|
HAPOJHOMY' FOCIIOAAPCTBI, 4iM iHTEHCHBHIUINI - BOJIOroo0OpOT i 4HM JOBIIE|
BoJiora nepebyBac Ha MaTepHKy. BiH BBaxxaB, IO JIOAIHA MOXE BIUIUBATH Ha
BHYTPIIIHLOMATEPHKOBLIII BOIOTOO0OPOT, SIKILO 3aX0/H IMOLO HOro MOCHIECHHA
OyAyTH IPOBOJNTHCH Y BEJIMKHUX MacinTabax. :

VY s3arajJbHOMY BHIVIAAI PO3PaxyHOK €IEMEHTIB BOJIOroobopoTy A
oOMexeHOI TepHTOPii BHpilllyeThesd Tak. Hexait A (pHc. 2.2) — KUIbKiCTb BOIS-
HOi MapH, IO HaIXOAHTh 3a Pik Ha JaHy TEPHTOPIIO 330BHI, X — CyMa aTMOC-
¢GepHUX OMamiB, IO BHITAIH 3a piKk Ha IO X TepHTOPil; Z —— pidyHe BHIIApoO-
ByBaHHA; Y ~ piunuii crik. Bemmaman X, Y, Z — 3B'A3aHi Mix cobow
PIiBHAHHAM BojJHOro Ganancy X=7+Y. I3 3arayimHoOI KiTbKOCTi BOAAHOIL IapH A,
MO0 HAJXOAUTh HAa TEPHTOPiIO 330BHI,
YacTHHA BHHOCHTBCA 33 MEXi TEepHTOPpii,!
YaCTHHA BHMTPataeTbCs Ha YTBOPEHHS
omafiB, AKi BUMIAJAIOTH Ha IO TEPUTOPIIO. |
I1e Tak 3BaHi 30BHimHI onaau X,. JIo Hux
TIPHEAHYIOTLCA OMNaAY, SKi YTBODHIIHCA 3
BOJIAHOI ITapH MICIIEBOTO BUIAPOBYBAHHI.
e sayTpimmHi onamu X, TakHM 4YHHOM;
3arajibHa KUIBKiCTh ONaiB, N[O BHIIAJAIOTH
Ha IIeBHY TEPHUTOpilO, CKIAJAacThes 3
BHYTPIIIIHiX Ta 30BHIiNIHIX onafis, X = X, H
+ X,.

Bojsina mapa MiclIeBOTO MOXO/AXEHHS TaKOX BHTpadacThcd Ha GopMyBaH-
HS OITAJiB He [TOBHICTIO, YaCTHHA il BAHOCHTBCS 3a MEXi JaHOi TepHTOpii. SIKIo
MO3HAYHTH LIO KiNbKicTh Bostory yepes C (i iHKOMHM HAa3WBAIOTH aTMOCH) EPHHM
CTOKOM), TO HEBAXKO OAEPXKATH PiBHAHHA:

C=A-X-2,

XA Xz P

Puc. 2.2. CxemMa BoJIOTOOGOPOTY
obMexkeHol TepuTOpil

abo
C=(A-X)+(Z-X)
3rigHO 3 piBHAHHAM BOJHOrO OanaHcy
X=Z+Y
3anHIIeMo, Mo
C=A-Y
OcTaHHe piBHAHHA, SIKE 3B'S3y€ CYMY 3OBHILHIX OMajiiB 3 BelIHMHHAMH)
aTMOC(EepHOTro i pPiUKOBOIO CTOKiB, MOXE CTAHOBHTH OCHOBY JUIS pospaxqugi
BoJIorooBopoTy Ha 6yAL-akiif Tepiropii cyii. 3Haroun, HanpukiIag, X, i Xy
MOXHa BH3HAYHTH KoedillieHT Bosioroobopory: |
k=X,/X;
ITeit xoedpinieHT moka3sye, CKiIbKH pa3iB NpHHECEHd 330BHi BOJIora
THpoleci Bonoroo6opoTy BHNALAE y BHLAAAI omajiB JOTH, MOKH arMocdep

!
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INPKYIIALis i piaKOBHiT CTiK He BHHECYTh il 32 MexXi JaHoi Tepuropii. Ouesio,
0O TpH Masifl KiTLKOCTI BHYTPIIHIX OIafiB KoedillieHT Bosroroodopory
OIII3LKHI O OJMHII, 4 TIPH BEJIMKOMY 3HadeHHi iX — OLIBIINI 3a OXHHHINO.
KoedillieHT BOIOrooGopoTY MPOMOPIUHHAI JHHIHHEM po3MipaM TEPHTOPi.
[ lixpaxoBaHo, U0 BiH U1 OKPEMHX MATEPHKIB CTAHOBITD! E€spona — 1,42; A3zig

1,62; Adppuxa — 1,42; IliBrigna Amepuxa — 1,54; 1liBfieHHa AMepHKa —
1.68; ABcrpauis — 1,14,

Yepes cxiIafoBi BomoroobopoTy (onamH, CTiK, BHIIAPOBYBAHHA) 3Miiic-
HIOEThCS OCHOBHHIA 3B 530K IIPOLIECY BOIIOT0000POTY aTMOCchepH 3 IporecamH,
1o BimGyBaroThesd Ha 3eMHil nosepxui. Boxa, fgka B niporteci BostoroobopoTy
Hamiimia Ha Cymly, BHKOHYE BEANKY poOOTy: pyiiHye TOBEPXHIO CYII,
1IEPEHOCHTh i aKyMYMIO¢ YIaMKOBHI MaTepiall, BHMHBAE PYHTH, IEPEHOCHTDL
codti Tommo. Bes Bonoroo6opoTy HeMOKITHBHIT 06MiH PeHOBHH Y TIPUPO/IL.

2.4. Ximiynuii ckaaJ BOIH

XiMitHO UHCTa BoJA sBje coO0K HalnpocTily CTifiKy CIONIyKy BOAHIO 3
KicHeM, Mae Ximiany gopmyry H,O i e ofHieo 3 HaHBaXHBIIIUX CMIONYK Ha
Jemuti. Ii Mostekyna 3a Macoio criagaerbes 3 11,11% Boamio i 88,89% KHCHIO.
[1pH yTBOPEHHi BOAI 3 OXHHM aTOMOM KHCHIO CIIOSTY4aloThes (B ATOMH BOJHIO.

BaraTo ¢isHunux siracriusoctel i ocobnuBocteil BoIH obymosieni 6yno-
RO i MoJlekyJaH. 3TiHO i3 cydacHHMMH YSBJICHHsIMII, MOJEKYyla BOIH noby-
JIOBaHa y BUIJISL/} TeTpaeapa, B IIEHTPi AKOr0 3HAXOIMTHCA AAPO aTOMa KHCHIO.
Ha xiunsx ofHoro 3 pebep Terpaefpa pO3TAlIOBYIOTbCS [Ba IMO3HTHBHIX
3apsIH, 11O BiINOBLIAIOTH 4paM aTOMIB BOAHIO.

XapakTepHOK OCOBIHBICTIO MOJIEKYJ BOAH € IXHA pracTusicts 00'€ll-
HyBaTHCAd B ArperaTH-CIIONYKH KiibkoxX MoueKyl. Ile siBHmle crpHYMHCHE
SHAYHOIO MOJIAPHICTIO MOJIEKYJI, KOTPa € HACHiIKOM HEepiBHOMIPHOTO PO3IOAILY
CIEKTPHYHIIX 3apSMIiB y camiit MosleKylli Bogu. Morekyiia B TOUI 3HAXO/KEHHA
aTOMa KHCHIO Mae JedKHil HaUIHIIOK Bif'eMHOrO 3apsay, a Ha MPOTHIIEXHOMY
foli, Jie po3TaloBadi aTOMH BOJHIO, — HAAMHIIOK JOAATHLOTO 3apsuy. Ilpu
JIOCTATHLOMY 36HKeHHi Mix coBoI0 Miji BILTHBOM CIUI GICKTPOCTATHYHOTO
MPUTSTAaHHS MOJIEKYIH MOXYTb 3'¢IHyBaTHCH B arperat. ¥ naponojibHoMy
crami (pi t > 100 °C) BoAa CKIIaAA€ThCst TOMOBHIM YHHOM 3 OJHOPUIHHX NPOC-
THX MOJIEKYI1, sIKi HA3HBAIOThCs rigpoaami i BiloBinaoTh dopmyni HO. Arpe-
ratT 3 ABOX mpocTux Mojekyi (H,0), Ha3sHBaeThes JHMAPOIEM, A CHOJYYeHHS
TproX Mostekya (H,0); — rpurigpomem. Pinka Boja siBisie coboio cymim Moite-
KyJI: TiApOJIB, AMIiAPOIIB i TPHriAPOiB. ¥V BOAI B TBEPAOMY CTaHi (J1i;m) nepe-
BaXAIOTh TpiltyacTi MonexyJH (TPHrifpoini), aki MaloTh HaHOLIBII 06 em. TIpH
3MiHI TeMIIEpaTypH BOMIH CIBBiHOMEHHS MK KUIBKICTIO TIPOCTHX 1 CKIIA/HIIX
MOJIEKyJ1 y Hiit 3MintoeTbest (Taba. 2.3). 3MiHIOTECA 11 BlACTaHi MIX MOJIeKyIIa-
MiL TIHM i MOACHIOKThES JestKi aHoMAJTiT Qi3HYHIX BAACTHBOCTEN BOAIL

XiMiYHO YIICTa BOAA B [PHpO/i Malixe HIKOJII! He 3yCTPidaeThbest, ii MOXHA
0/IepKaTH TUTLKH JJaGOPAaTOPHAIM IUIIXoM. Taka Bojia He Mae 3aniaxy i KoJabopy,
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Tabmins 2.3 Ma€ HenpHeMaui cMak. [IpupoaHa
3mina cniBBigHOmEHb MoMekyn y Bogi BOAA € IOOPHM POYHHHHKOM i 3aBXIH
npu aMini Temmeparypu (%) MICTHTE Y c00i 3aBHCI I posuuneHi
PEUYOBHHH.
3ajiexXHO BiX pPO3MIpiB uacTOK
PO3YHHEHHX PEYOBHH PO3YMHH OyBa-
I0Th COpaBXHIMH i kojgoiguumu. V
CIIPABXHIX PO3YHHAX PEUOBHHA IEpe-
OyBac B Oyxe poscisHOMY cTaHi, y
BHDISLAL MOJIEKYR Ta ioHiB. Taki po34MHH HAa3HMBAIOTLCA IHe MOJIEKY.TADHO~
TOHHHMH, PO3MIDH PO3UHHEHHX Y HHX YacTOK He [EepEBHIIYIOTE 107 MM,

Monexkynu| Temnepatypa Boan, % C
nig| 0 4 | 38| 98
H, O Q 191 20|29 | 36
H, O)o 41 [ 58 | 59 | 50 | 51
(H> O)3 89 1231211 21] 13
Beboro: | 100] 100{ 100[ 1007 100

KomoinHi po3urm NOPsit 3 OKPEMUMH MOJIEKY/IAMH Ta iOHAMH MiCTATb y cobi
TPYIH iX: PO3MipH PO3UMHEHHMX PEYOBHH CTAHOBIATH Bif 107 g0 10° MM. V !
NIPHPOLHIX BOJKAX KOJIOLIH 3yCTPiHalOThes AYKE YaCTO, ale B MAJIIX KiILKOCTSIX.
Yactkn pedoBuH posMipom 6ibime 10° MM Ha3HUBaIOThCS cycreHsiamMH abo |
3aBHCAMH, BOHH BHANMI NIPOCTUM OKOM i OyBalOThL K OpraHiuHOro, Tax i !
HeopraHiqHoro noXo{xeHHs. Boja 3 JOMIINKOIO TAKHX YacTOK KajllaMyTHa.

Ipupoani Bonu SBAIOTE coBOI0 AyXe CKIANHL XiMiumHi PO3YHHH i MiCTATE
ICBHY KUIBKiCTh cycheHsiii. XiMiunuii ckmag iX Bech yac 3MIHIOEThCS B Mipy
TNpOXOJUKEHH yepes arMochepy # niTocdepy. B armocdepi y Boay moTpamisiors
a30T i KHCeHb, YaCTKH coJleH, OKHCH a30Ty Ta iHmIi pevyoBHHH. Boga, 110 Bunaja
Ha IOBEPXHIO 3eMIli y BUTIIAM aTMOC( EPHIIX OMa/IiB, PO3UMHAE PEYOBHHH, SKi TYT
SHAaXOZATECA, i 30ara4yeThes COMAMH, OPTaHiYHHMH PedOBHHaMH, rasamu. llle
OutblIe 3MiHIOEThCS! XIMIYHUIT CKITafl BOJH IIPH IIPOHHKHEHH] ii B TPYHT i KOpPiHHI
NOPOAI. 3HA4HY pOJb y 3MiHI XiMiYHOro CKIamy BOXH Bilirpae rocrogapcbka
JisUIbHICTD JIIO/IHHIL.

XiMigHHI ckJIaJ IPHPOAHHX BOA HOAINAETHLCS HA IIiCTD TPYIL FOJIOBHI IOHH,
PO3YHHEH] I'asH, GIOreHHI PeYOBHHH, MIKDOGICMCHTH, OpraHiyHi PeYOBHHI | |
3a6pyArtoBaIsHI peyoprHH. Tasn i opraiusxi peYOBHHH OYBalOTL y BOAL Y |
BHIJIA MOJIEKYJl, €OJli — y BHIVIAI iOHIiB i YACTKOBO KOMILIEKCiB, a [esiki
GiorenHi it opradiusi ClolyKH — y BHIISAI KOJIOIIB.

Ao rorosHx ioHiB coneli BIAHOCATHLCS HEFATHBHO 3apsKeHi i0HH (aHiOHM):
xinopuaniii Cl, cynudarnuii SO, riapoxap6onarunii HCO., xapOOHATHHH :
CO;y; nmosuTHBHO 3apsykeHi ioHH (KAaTIOHH): MarHio Mg, kanpnito Caz, !
HaTpilo Na® i kamilo K'. CymapHuii BMicT y BOMX pO3MHHEHHX cocii
(KOHLEHTpaLlis comeif) XapakTepisyeThea abo MiHepaltisamicro M (Mr/n), abo !
CONOHICTIO S (1/kT). B npoiste (%) OKA3yI0TH B OCHOBHOMY COJIOHICTD MOPCBKOI |
BOJIH; BOHA CTAHOBUTL B cepelHbOMY 35%o (35 r/kr). IIpomine — oxHa THesuHa
YaCTHHA AKOI-HeOYb peYOBHHHU.

3a BMicTOM cojielf (MiHepanisallicio 4H COJOHICTIO) NPHPOJAHI BOAH
NOALISIOTECS. HA YOTHPH IPYIIH: UpicHi — MeHIe 1%, coMOHOBaTi — 1-25%,
COJIOHI (MOPCBKOI COJNIOHOCTI) — 25-50%0, BHCOKOCOOHI (po3coi) — roHaj
50%o.
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3a mepeBaXaHHsIM aHIOHY Bei IIPHPOJHI BOaH NOAUIAIOThCA Ha TPH KIIacH:
117pOKapBOHATHHH, CYIb(a T'I{HI?i XTTOPHJHHH; 32 TIEPEBAKAHHAM KaTiOHY ~— Ha
{PH I'PYIIL KAABLIEBY, MATHIEBY, HATPIEBY. . ) .

PiukoBi BOAM MepeBaxHO BIOHOCSTHCA /IO TiPOKAapOOHATHOTO Kilacy i
KaUIbLIEBOT IPYITH; MiI3€MHi BOJI HEPLIKO BITHOCATBECA A0 CYIbATHOrO Kna‘cy i
MArHieBOl IpyIH; BOJM OKeaHiB Ta MOpIB HajlexaThb IO XJIOPHAHOIrO Kmacy 1

aTpieBOi IpyIllL . .

”dlpiﬁﬁuel}){);pauiﬂ HANMOIHpEHiMKX IBOBAICHTHUX KaTiowiB Ca» i Mg»
0ByMOBITIOE 3aralbHy TBEPAICTH BOJI. N . . o

TBepgicTs BOAH XapaKTepH3YEThCS CyMOIO IvIlJIlI‘paMlB-CI.(BlBa.jCHT:lB ioHiB
KaNBMiIo i MarHilo, ki MicTaTeed B 1 J1 BOMH (1 Mr—exs BUIHOBIJI‘ae BMiCTY
20,04 mr/n Caz abo 12,16 mr/n Mg?). Po3pi3HAOTH 3aran§Hy T”Bepmgrb BO}.III,
s1Ka 06Y-MOBIIIOETHCS 3araJIbHOO KUTBKICTIO HASBHOTO Y BOJI KAJIBIIIO 1 1}4?.11"1{1}(:;
YCYHEHY TBEPAICTD, 5K XAPAKTEPH3YETLC CTYNCHEM 3meumeﬂm.1‘*3epno<m 1;(:}1”1
1IpH TpHBaJIOMY il KMIT ATiHHI, i nocrifiiy, sKa 3AIIILIAETHCA THCI BHIIAJL g
KapGOHATHHX collel B pe3yJIbTaTi KHIT ATIHHA BOJH. 3ane)1<‘no Bif 3araJ1(})>H01 TB r;
JOCTi PO3PI3HAIOTL BOAY: Ayxke MKy (10 1,5 Mr-exB), MKy {1,5-3,0 Mr-exs),
niomipao TBepay (3-6 Mr-exB), TBepay (7_,9 Mr—€KB) i AyXe TBEpAy (Hﬁ)l{aJF
9 mr—ekB). Jlo 1952 p. TBepAicTh BOAH BUMipioBanacs B rpajiycax TBEpAOCTL, K
110Ka3yBaJH, CKUBKI 'paMiB OKHCY KaNbLio MICTHTBCS B !00 11 BOJM. Bum‘ocno
CydacHHX OMMHHILIb BHMipIOBaHHs | rpafyc TBEPAOCTI AOPIBHIOC 0,35663 MI--€kB
iOHIB KAJIBLIIO. ‘ ' ‘

Bemiike 3HadeHHs AT GioNorivHEX, GIOXIMIYHHX Ta 1HINHX TPOLECIB, Ak
BiAGYBAIOTHCA B MATEPHKOBHX i OKEaHiYHIX BOJAX, MalOTh PO3UMHEH] Y BOM
rasu. e — kucers O, a30T N,, aBookrc pyraemo CO,, CipkoBOJIEHD H,S,
poxess H Ta iH. . »

13 posurHeHHX ra3ip valibiblIe 3HAYEHH MAKOTh KHCEHD 1 ABOOKHC BYT/Ie-
1io(Byrnekucnuii ras). Ipnpoui Boau 36aradyorbes Ha KHCeHb SIK 38 PaxyHOK
Na/IXoJKeHHs iloro 3 arMocdepH, Tak i B pe3yiabTarti BIINEHHA BOAHOIO
POCITHHHICTIO B nIpolieci PoTocuHTesy. Brpara KHCHIO y BOJI MOB A3aHa 3 NpoLie-
¢OM OKHCIICHHS OPTaHIYHHMX PeYOBHH (MIIXaHHA BOJAHHX OPraHi3MiB, GpodiHHA,
I'HITTA OPraHiYHHX PEeliTOK), 8 TAKOX BU/UIEHHAM HOro B amocq?epy.

JIBOOKHC BYIJIELIIO 3HAXOAHTHCA B BOJI TEPEBAXKHO Y BUIISAL POSHHHEHIX
monekyn rasy CO, i syrinsHoi kuciiot HCO,. 'V Boay Bin B OCHOBHOMY Ha/X0-
JUITh [IPH OKHCIIEHH] OPraHigHUX PEYOBHH i BUAUIACTECA 3 TipCBKHX TOPiA, 3 AKY-
MH cTHKaeThed Boaa. [1pn nepenacudenti Boan CO, BiH BUALIAECTECA B aTMO'C(be-
Py, a TaKox fie Ha 3aCBOECHHA POCIHHHUMH OpraHi3MaMH MpH ¢0T0011§1§31.

Qcobnupe Miclie 3aiiMac i0H BOJHIO, IKHiT Ma€ BeJTHKE 3HAYE€HHSA B XiMitdHHX
i 6jooriuHuX Mponecax, mo BiAOYBAIOTLCA Y BOLI. '

ToniB BOMHIO ¥ BOAI AyXe€ Majio. YTBOPIOIOTLCS BOHH B PE3YIIbTATi JUCO-
miamii ByrinbHoi kucnotn (H,CO, 4 HCO,;+H") i camoi Boan (};204; H+
+QOH). IoH BOAHIO € HOCIEM KUCJOTHHX BIIACTHBOCTEH Y PO3YHHI, a Tifpok-
cIIbHHIL ion OH™ — nyxHux. V XiMiuHO uMcTiii BoAi oOH/Ba iOHH 3HaXOAAThCs
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B OJ[HAKOBiiI KUILKOCTI, TOMY. Taxa Bofla HeliTpabHa, KOHIIEHTpallis 10HIB BOA-
HIO B Hifl gopiBHIoe 107 r/i1. CTaH iOHHOI piBHOBArH ITPHPOAHNX BOJI XapaKTepH-
3YIOTh TaK 3BAHHM BOJHEBHM ITOKa3HHKOM pH, KOTpHii 4Bie o600 T0rapHd
KOHIIEHTpaLiil BOJHEBHX iOHIB (MOJB/N), B3ATHI 3 ODEpHEHIM 3HAKOM:

’ pH = -lg [H+].

Orxe, Boja 3 HelTpaibHOWO peakuicio Mac pH = 7. IIpu pH menme 7
peakuis Kucia, npi pH 6inemie 7 — smyxHa. BiTBHIICT NPHPOMHHX BOJ MAIOTE
pH Bia 6,5 no 8,5.

PosunHHICTb rasiB y BOJi 3aI€XHUTD Bifl IXHIX BIaCTHBOCTEL, THCKY ra3y Ha
IIOBEPXHIO BOAH (HapuialbHHIl THCK), TeMIepaTypH i MiHepamizaumii BOMIL
PO34HHHICTL Ta3iB y BOAI 3MEHBINYEThCS 31 30UIbIIeHHAM 11 MiHepasizauii Ta
MiJABHILEHHAM TeMIIepaTypH.

o rpynu 61oreHHHX pevOBHH BiIHOCSITLCA CIONYKH a30Ty N, docdopy P,
3aiiza Fe i kpemnito Si. Ile nepm 3a Bce, ionu HiTpatHOro NOj i HITpHTHOTO
NO;, ionn amonito NH,"i pochopuoi kucnotn H,PO, i HPO,>. 11i peuoBuHH
MOTPAILISIOTE Yy BOAY 3 aTMocdepH, IPYHTY, a TaKOX [pH pO3KJIadaHH
OpraHiYHUX CNOJYK, HPH CKHIAHHI y BOXHI OO €KTH IIPOMHCIOBHX,
CUIbCBKOTOCIIOAPChKUX 1 MOOYTOBHX BOJ. Xoua B IPHPOJHHX BOAax ix myxe
Mano (Bill THCIYHHX A0 JAecTHX JoJeil Minirpama B 1 M), IpoTe BOHI MakOTh
BaXUIMBE 3HAYEHHS [UIsl PO3BUTKY XHTTEBUX MTPOIIECIB.

MikpoesreMeHTaMH HA3IBAIOTD PEYOBHHII, sIKi 3HAXOIATELCH Y BOJI B MAJIHX
KUIBKOCTAX (MeHie | mr/im). BaraTto 3 HIIX HeoOXilHi Jyist mmeniﬂnwocﬁi
OpraHi3MiB, ane MiJBHIIeHAa KOHIIEHTpallid OEdKHX 3 HHX Y BOAI MOXe
MepeTBOPHTH BOAY Ha oTpvTy. Jlo MiKkpoeneMeHTiB BiHOcsThCs: OpoM B, fiox I,
¢Top F, nirili Li, 6apiii Ba, Tak 3Bani Baxxki Metainu (3aniso Fe, Hikensb Ni, 1HHK
Zn, xobanst Co, Migb Cu, kanmifi Cd, cBunens P, pryrs Hg 1a in.). PagioaxTs-
Hi eJIeMeHTH sk npHpoHoro (kamiit “K, py6iniit ¥RB, ypan **U, paziit **Ra 1a
iH.), Tax i aHTpornorenHoro (crpoHuii **Sr, nesiit ''Cs Ta iH.) IOXOXEHHs, Y BOI
B.K. XinmpuescokHi (1997) BHIinse 3 MIKPOEIEMEHTIB B OKpeMy TIDYILY,
BpaxOBYIOYH crieliidiKy iX BIUTHBY Ha )XHBi OpraHizMH.

B nipHpoHHX BoAAX 3aBX/U € OpraHIyHI peYOBHHHE, KOTPI IBIAIOTE CO00K0
NPOAYKTH pO3Majy pi3HHX OopraHisMiB (pociiH i TBapuH). BoHH HajaloTh BOJI;
JXKOBTYBATOTO 3abapBIIeHHs.

2.5. OcHoBHi {isnyHi BIACTHBOCTiI BOAH

Boga B npuposi 6yBae B TphOX arperaTHHX CTaHaX —- PIAKOMY, TBEPAOMY
razonogibHosmy. KoxeH 3 IIHX CTaHiB BOAH XapaKTEPH3YETLCS I[1EBHHMH
¢izmaHUMH BlacTHBOCTAMH. Ilepexit BOAH 3 OJHOTO arperaTHOrC CTaHy B
iHIIMA 3YMOBIIOETHCS TeMIepaTypolo i THcKoM. Ilpu mocrifiHoMy THCKY Ta
3HIDKEHHI TeMIepaTypH 1ieil epexiy BinOyBaeThes HOCHiOBHO (1Iapa — Boja -
Jim) i B 3BOPOTHOMY MHOPSAKY — UpPH HiABHIeHHI TeMrepatypn. Ilpore 3a
MEBHHUX YMOB MONJINBI l1epeX0jH 3 OAHOTO cTaHy B iHINuil 6e3 npoMixHOi dazn
— 3 naponoAifHOro B TBep/HMii i 3 TBepAOro B Mapomnoiibunii. Temmepatypa
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wMep3aHHS JACTINBOBAHO! BOAM 1 TaHEHHA JbOAY NPH HOPMAIBLHOMY
h imochepHomy THeky (1 aTv = 760 MM = 1,013 Bap =1 ,013-10° T1a) IpUiiHATA 38
1"C', a remmepatypa kuminpa — 3a 100°C. Temmiepatypa 3aMep3aHHs 1 KUITHHA
WosUT 3ATEXITH BifL i conoHocTi it aTMochepHOro THeKy. Yum Ginbma COMOHICTH
wojul, THM HIDKYA il TeriepaTypa 3aMep3aHHsd i BUINA TeMrieparypa KHIHBS.
Mopcbka BOja 3amepsac IIpH -1,0-2,0 °C, a xuIHTbL MpHU T‘eMnepaTypl
100,08-100,64°C (Ip HOpMajlbHOMY THCKY). Ilpu IijBHIIEHHI THCKY JIA
JaBUTHCS Bxke He Tipd 0°C, a NpH Bil eMHHX TeMIlepaTypax. 4

Boaa Moxe 1epebyBaTl B [IEPEOXOIIOJKEHOMY CTaHi, TOOTO OyTH PiIKOIO
PN TEMIepaTypi HIDKYEe TOYKH 3aMEp3aHHs. JlucTiiboBaHy BOAY B
1460paTOPHUX YMOBAX OXOJIOJXKYIOTE A0 ~72°C, oaHaK npH ¢TpyiiyBaHHi ii abo
picceHHI KpHCTaliB JILOAY 9H AKHX-HEOYAb CTOPOHHIX TBEpPAHX HaCTOK
OYHHAETBCSA OypX/IBa KpHCTallizalis 1 BoJa IBHAKO 3aMep3ac.

B npupoAHHX BoAoliMax i BOJZOTOKAaX IIEPEOXOIIOKCHHA BOIH OyBae
yesHagHEM 1 gocsirae —0,005-0,01°C. I'pyHToBi BOAM 4Yepe3 MABHOICHY
MiHepaTi3allilo MOXYThb MEPEOXONIONXYBaTHCh 3HATHO Ginbiie. '

IycTaHa BOZH — Maca OJHOPIIHOI PEOBHHH, Ka 3HAXOAUTHCA B OXHHII
ii 06'eMy, BH3Ha4aeTbest B Kr/M’. BoHa HemocriiiHa i 3MiHIO€:I‘bC$I 3aJIEKHO Bill
reMItepaTypH, colloHocti # THeky. IlpruoMy 1i 3MiHM IIOPIBHSAHO 3 iHIIMI
pyIHaMH MaioTh aHOMaNbHHII XapakTep. XiMiYHO YHCTa BOJA HaHOUIbIITY
I'YCTHHY Ma€ IpH TeMIepaTypi 4°C. 1Ia rycTHHa IPHHMAETRCA 32 ommm‘uo. IIpI?
reMepaTypax Bue i Hiokue 4°C rycTiHa BOJH 3MEHUIYETBE, IO OB A3aHE 31
+Gi/IbIIeHHIM BLICTAHI MiXK MOJIeKylaMH NpH 30iIbIIEHH] TeMIlepaTypH MoHal
4°C i smenmenHi i Big 4°C no 0°C. BmactuBa Bofi I'yCTHHHA aHOMalis Mae
BOJIIKE 3HAYEHHS IS TPHPOMHHX BOA. YHACHJIOK Li€i aHOMAJII Bogoitmu i
WOJOTOKH HaBiThb B YMOBaxX CyBOpOIo KJiiMaTy HE MPOMEP3al0Th [0 JHA (npl«f
JocTaTHil rM6uHi), 60 npH oxonomxenHi go 4°C Boja crae Oinbil TyeToto i
OlyCcKaeTbes HAa JJHO, & MpH MoJaibIIoMY OXOJIO/IKeHHI BEpXHi 1I1apH ii CTalTh
MCHLII TYCTHMH i 3a/IraioTh Ha MIOBEPXHIL.

Iyeruna apoay npu Temnepatypi 0°C fropisHioe 916,7 kr/M’, T06T(? MEHIna,
Hik rycTiHa Boau. OTxe, Jij gerumii 3a Bofy. ToMy HpH 3aMep3aHH] BOIHHX
00 eKTiB KpHra CIUIHBaE Ha MOBEPXHIO i ofepirae Bijl 3aMep3aHHst riouii u1apn
poau. 1lle Menma rycrina cHiry — Bin 80-140 Kr/M* CBiXOBHIIABLIOIO JIO
600~700 KI/M* MOKpOTO B KiHIli TaHeHHs. 3anac BOAH B JIboAY ab0 CHIrY 3alIeXHO
Bl TYCTHHY BH3HAYA€ThCs 3a GOPMYIIO0

h, = hy - p/p,
Jie h, — 3amac BOJH B MM,
h, — TOBIIIIIA JHOAY YH BHCOTA CHIOBOIO IIOKPHBY, MM,
Pss P — BUINOBIAHO I'yCTHHA JILOAY (CHITY) i BOAM.

OTxe, BHACIAOK T'YCTHHHOI aHOManii B MpicHNX i COJOHYBATHX BOJUHIX
0f'eKkTax 31IMOIO TeMITEpATypa BOJH B IPHAOHHHX INapax 3aBiJul BHIIA, HDK Ha
1oBepxHi. 115 3aKkOHOMIPHICThL Ma€ BEJIIYE3HE 3HAUCHHSA JITsl 30epexeniis KHTT
y BogolMax Ta BOLOTOKaX Ha CIIHOLHI.
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HpI/I 3aMcp33}mi i IICpCTBOpCHHi Ha JIij BHACHiJOK 3MeHILCHHA TYCTHH§WIIUEIHA KIIbKICTD TeIIa, AKa CTPHMYE IIPOLIEC OXOJIOMXKCHHS.
00'eM BOIH 30UIbIIYEThCS, TIPHIOMY He 36iNbIIeHH CTAHOBHTL 6iu3bk0 109 3 iHIIX TEIUIOBHX BJIACTHBOCTEH BOAM Ba}JIMBE 3HAMCHHI Mac Terio-
II04aTKOBOro 06 eMy. 36UTbIIeHHS 06 €My BilOYBAETLCA 3 BEIMKOIO CHITOI0, YHRIPOBIAHICTs. MolleKyiApHa TeIVIONPOBIAHICT: BOMH AyXe Mana, i i XiMiYHO
i NMOSICHIOETBCH Mpollec PYHHYBaHHA (MOPO3HOTO BHBIiTPIOBaHHf) TipchKuHciol BOIH BoHa JopiBHIOE 0,6 Br/M-°C, mma mboxy — 2,24 Br/M-°C, ans cHiry —
TIOpiz. 8 Br/mM-°C. MeHinty MOJIEKYJSIDHY TEIUIONIPOBIHICTL Ma€ IIOBITPs.

Hpu 36inbuIeHHI COIOHOCTI TeMIiepaTypa HalOUILIIOT IYCTHHHE 3HIXYETh V 3B’sI3KY 3 THM, W10 TEILIONPOBIAHICTL BOAH HHU3bKA, BOJHI MacH Y BOJIHHX
Tax, npu cononocti 5%o Temnepatypa HaliGiIBIIO! TYCTHHM cTaHOBHTE 2,9°C, nppl'cKTax HarpiBaloThbCs B OCHOBHOMY BHACHINOK IEPEMIYBaHHA BOIH, SIKE
cononocti 10%oe — 1,9°C, nipu conorocti 35%o0 — (~3,4°C). HiHHKae OpH pi3Hill rycTHHi abo mia Aicio BiTpy. Uepes Maily TeIIONPOBiAHICTh

HJesaxuii BINTMB Ha I'YCTHHY BOAU Mae TakOX i THCK. XOY CTHCIHBICTL BOAFPIDKAHHI [TOKPHB, SKHH yTBODHBCA Ha IOBEPXHI BOXOHMM i BOJOTOKIB,
JyXe Maja, IpoTe Ha BeIHKHX MIHMOMHaX BOHA BCe X BiIOHBAcTLCs Ha TycTHRIOCIAOMIOE NOJANbIIE OXOJI0MKEH S BOAH, a HAPOCTAHHA HOro TOBLIMHH TeX
BOH. BeraHoBieno, mo Ha koxi 1000 M rHOMHN FYCTHHa BOH, BHAacTHiZofloBiNbHIOCThCA. llle Ginbime YNOBiILHEHHS HAapOCTAHHA TOBIUHHH KPHIH
BIUTMBY THCKY CTOBINA BOAM, 30UTbIyeThC Ha 4,5-4,9 /. HKJIHKA€ CHirOBHil IIOKPUB Ha Hiil.

Jlna Boau xapakTepHi Jeski aHOMaJIbHi 0COGIHMBOCTI TEIUIOBHX BIIACTHBO Boja nopiBHSHO 3 iHIOHMH pifuHaMH Mac BeJIMKUH [TOBEPXHCBHH HATAT,
Teil. Tax, aHOManbHO BHCOKa IOPIBHAHO 3 iHIMMMH PiAMHAMH i TBEPIUMH peudpkilii 3 MiBHINEHHAM TeMIepaTypH Jemo 3MeHmyerhed. KoedilieHT mobepx-
BHHAMU il IHTOMA TEMTOEMHICTH (KUTBKICTb TEIUIOTH, HeOOXiZHOI s HarpiBaHHIEBOrO HATATY BOAH 3MIHIOETHCA Bix 7,55-10° H/m nipu 0°C g0 5,71-102 H/m npu
OZIMHHLIi MacH BOJIi Ha OfuH rpanyc). [1pu 15°C BoHa aopiBHioe 4190 JIx (kr°CJU0°C.
TertoeMHicTs 9HCTOrO NHLOAY Maiike BABiYi MEHIHA TEIUIOEMHOCTI BOXH, 3i Bcix piauH GiTell BUCOKMH MOBEpXHEBMIl HAaTAr Mae TUIBKH pTyTh. Ila
HHCTOTO CYXOro cHiry (3 rycruson 280 kr/M®) B 7,1 pasa MeHIlla TeIUIOEMHOCINIACTHBICTL NPOSBIETLCA B TOMY, IO BOAA MOCTIHHO HaMaraeTbes CTATHYTH,
BOAH, ane B 450 pasip Ginbula TEIIOeMHOCH NOBiTPA. 3i 3MiHOIO TeMilepaTypyMCHLIHTH CBOIO [TOBEPXHIO, XOU BOHA 3aBAKAU NpHiiMac GpopMy NMOCYUHH, B AKii
TEIVIOEMHICThL BOAH 3MIHIOEThCA Jyxke Malno. BHacliok Beukoi TeroemuocphaxoauTbes. Ciila OBEPXHEBOTO HATATY NPHMYIIYe MOJNEKYNH il 30BHILIHLOTO
BOJla HarpiBacThbes H OXOJIO/XKYEThes MOBUIbHIINE, HiX 1OBiTps. Boau oxeaHi§llapy 34ilUTOBATHCh, CTBOPIOIOYM 3OBHIIHIO NpYxHY IUTBKY. CaMe 4epes L0
MODiB, 03ep Ta piYoK MOTIMHAIOTH (aAKYMYJIOIOTL) HPH HarpiBaHHi BeqpdesHJUIBKY Jeski TpeaMeT, OyAydd BaXYMMH 3a BOIY, HE 3aHYPIOIOThbCA B Hel
KiNBKICTD TeIL1a, fIKE I1PH 3HIDKEHHSX TEMIICPaTyPH BUAUMETECA B aTMocdepy. Juanpiiiia, oGepexHo HOKTafeHa cTaneBa roika). Bararo komax (Bozomipku,

3naTHicTL BORH HAKONMYYBATH BEMKi 3allacH TEIUIOBOI EHEpTii JO3BOIAHOIOXBOCTHKH TOIO) HE TUIBKK IepecyBaloThcs [0 HOBEPXHI BOAHM, ane it
3r1a/KYBaTH pisKi TeMIlepaTypHi KOTMBaHHA HA 3€MHili IOBepXHi B pisHi mopplitaloTh i cigaioTh Ha Hei, AKX Ha TBepxy omopy. [Jeski xusi icrorn
POKY i IpPOTAroM [Jo6u, OTEIUTIOBANLHO BIUIMBATH HA MPWIEIL A0 BEIHKH(PICTOCYBAINMCh, BHKOPHCTOBYBAaTH HaBiTh BHYTpimuiii 6ik mniskn. Tak,
BOAHMX 0G'ckTiB TepuTopii. OTXke, BoAa € OCHOBHHM PETyJIATOPOM TEILTOBOIHIMITHKH KOMAPpiB [IOBHCAIOTH Ha Hiil 32 JIOMOMOTOI0 HE3MOYYBaHHX IIETHHOK, a
peXHMY HallOl IUTaHETH. WIEHbKI CTTMMAaKH, CTaBKOBHKH i KaTYIIKH [IOB3al0Th IO Hill B olykax 310614i.

IInToMa Ternora MapoyTsopeHHA (BHNAPOBYBAHNE) BoaH (KiNbKicTb Te Benmukuit moBepxHeBuil HatAr Hagae BoAi KynemoAibHol ¢opmu mnpu
JOTH, HeOOXiAHOT A/ IIEpeTBOPEHH s OQHHHII MACH BOJM B Mapy) 3aJleXHTh BiplILHOMY TaliHHi aGo B crani HeBaromocTi. Taka reomerpuyHa dpopma Mae
TeMmnepatypu: npu 0°C BoHa jfopiBHIoe 2,5-10¢, a npu 100°C — 2,26-10° Jx/kiMiHiMaIBLHY U1 JAHOTO 06° €My ITOBEPXHIO,

CTinbKy X TEIUIOTH BUAUIAETLCS P KOHAEHCAILi BOAAHOI TapH. CrpyMiuHa XiMidHO 9HCTOI BOAH IepepizoM 1 cM? 3a MIIHICTIO Ha PO3PHB He

{lnroMa Temiora mrapaeHHA a0y (KUIbKICTh TeUIOTH, HEOOXiAHOI AMIOCTYNIAETLCS CTAN TAKOTO X Iepepisy. BoiHy cTpyMuHy HaueGTO IieMeHTYye
MepeTBOPEHHsT OJAUHHLI MacH JILOAY IPH TEMIIEPAaTypi IUIABIEHHS plula IOBEPXHEBOTO HATATY.

HOPMAaJILHOMY aTMoc(epHOMY THCKY B BORY) aopiBmioe 333000 Iu/kr. Crink Lle oxHiel0 XapaKTepHOIO BIACTHBICTIO BOIM € 3JIaTHICTb 3MOYYBATH
X TeIUIOTH BUJIAETLCA IIpH 3aMep3aHHi (KpHCTami3anji) BogH. 10BEPXHIO GLIBIHOCTI TBEPAHX TLT. 3aBISIKY IOBEPXHEBOMY HATATY i 34aTHOCTI

Ayxe BHCOKa IMTOMA TeIUIOTa ILIaBJIeHHs (3aMep3aHH#) i BUITAPOBYBaHHY0 3MOUYBAHHS BOJIA MOXE MHIMATHCA y BY3bKMX BEPTHKANbHUX IMUTHHAX Ta
Pa3’oM 3 BEJIHKOIO TEIUIOEMHICTIO BOJH MAIOTh BETHYE3HHI pery/nolounit BIUIHfiopax Ha BUCOTY 3HAYHO OUILITY, HK Ta, 1Ka OGYMOBIIIOETbCS CHIIOKO TSXKIHHS,
Ha TeIUIOBi IIPOLIECH He TUILKH y BOAHHMX 0o6'¢ckTax, a i Ha Bciif nnaneri. [Ipgo6to Boma Mae iie BIaCTHBICTD KAITUIAPHOCTL.

HarpiBaHHi 3eMHOI IOBEPXHi BeNHYE3Ha KUILKiCTh TeIUIa BHTPauacThest Kaninapuicrs pifirpae BaxUIuBy poiib y 6araTbox npolecax, ki MpoXoasTh
TaHECHHS JbORY, HArpiBaHHA i BUNIApOBYBaHHA BOAH. Yepes ne HarpiBanmya 3emni. Came uepes Iie BOJA MHAHIMAETLCA MO MOpax i 3MOuye TPYHTH, fKi
3eMHOI MOBEPXHi ynoBinbHIOEThCA. | HaBIaky, B Mpomeci oxonoumennﬁ_\seMH CXKaThb 3HAYHO BHIE PiBHS IPYHTOBHX BOJ, 3a0e3ledyloud KOPiHHA POCIHH
TOBEPXHi TPH KOHAEHcallii BOMAHOI MapH Ta 3aMep3aHHi BOJH euAiaetbobosumnservu y BOJi MOXHBHHMH pedoBHHamMy. KaniispHicTs 0O0yMOBIIOE pyX
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KpoBi i TKAHHHHHX PillH y XHBHX OpraHi3Max.
OnHi€o 3 XapakTepHHX BJIAcTHBOCTeH BOMH € 1i pyxomicTs. OCHOBHH

Tabmauusa 2.4
- AHoManbhi ¢isuyHi BIacTHBOCTI BOAM

TIPHYMHAMH, SIKi BUKITHKAIOTh PYX BOJH, € CHJIa 36MHOI'O TSOKIHHA, CHIIH p3acMiacTrBoCTL

[lopiBHAALHA X3apaKTepUcTHKa

Horo mpuTsaranss Mac 3emm, CoHud i Micand, BiTep, SMiHH I'YCTHHH BOIH, M(

fMroMa TermnoeMmHicTh | HaltBuwa cepen BCix TBepmux i plirkux pedoBHH,

sa BuHATKOM H: (amiaxa)

JexyJsipHi cuny Tonto. BHachiok il IUX CHII MACH BOJIN IIEPeMIilyIOThCs

GIILII BHCOKHX MiCIlb ¥ HH3HMHH, YTBODIOIOTH Teuil y piukax, o3epax, MOpHXI HHABJIEHHS JIBOLY

Mmoma TernoTa Hatieyuma, "3a BUHATKOM Hs (amiaka)

OKeaHax, IIPOHIIKAIOTL Y I'PYHTH i TipchbKi NOPOJAH Ta MEpeMilllyIOThbCsi B HI
Yepes cBolo pyxoMicTh Bojla Jerko HabHpae QopMiH IOCYAy, B SKHI BO
HAIITA.

Bogi BiiactuBa B #3k1cTH, 00 BHYTPIIIHE TEPTA (BIACTHBICTDH BOJH YHH
OIip IIpH NepeMillleHH] oiHiel YacTHHH i1 mono iHmoi). ITopiBHSIHO 3 B a3Ki
{HIOHX PiJHH B A3KICTh BOJI HEBEIHKA, IO TAKOX BiIHOCHTLCA JO CIIEIHiYH!
BJIACTHBOCTEHR BOAM.

B'askicTe piuH  XapakTepH3yeTbesl KiHEMATHUYHHM  KoedillieHTo
BSI3KOCTI, AKHIT 4711 BOAM npH TeMItepaTypi 0°C popiBmioe 1,78-10° M2 /c, a 1
Temuepatypi 50°C — 0,55-10% m2/c, TO6TO BiH AyXe He3HAUHHIT i 3MCHIIYETD
IIpH [iABHIIIEHH] TEMIIEpaTYpU.

Boxa uHHHTL Jyke BENUKHI OMIp CTHCKYBAMBHHM 3YCIUUIIM i BHTPHM]
3HAYHIH TICK, 3MEHLIYIOUYHCEH Y CBOEMY 06 €Mi IIPH LHHOMY JyKe MaJIo.

CBiTno npoHukae y BOAY Ha HeBemHKY riubmny. Tak, y uuctiii Boai
raaOuHi 1 M IHTEHCHBHICTD CBIiT/IA CTAHOBHTS JIHIe 90% 1HTEHCHBHOCTI CBiT/a j
11oBepxHi, Ha rbuHHI 2 M — 81%, Ha rmouui 3 M — 73%, a Ha rmabuHi 100
30epiraerbes e 6is11 1% iHTeHCHBHOCTI CBIiT/Ia HA MOBEPXHI.

Boja — pobpuft nposiguuk 3Byky. 11IBHAKICTL OMIMPEHHS 3BYKY ¥V BO,
cTaHOBHTH 1400-1600 M/c, ToBTO B 4-5 pasiB 6itbma BiJ MBHIKOCTI MOMIIPEH
3BYKY B NOBiTpi. IIIBHAKICTE 3BYKY Y BOJi 30UIbINY€ETRCS 3 MABHUIEHHSM TEMIT
patypi (1ipudumsHo Ha 3-3,5 M/c Ha 1°C), 30inbuieHHsIM coJIOHOCTI (prOnn3
Ha 1,0-1,3 M/c Ha 1%o) i 3pocTanHaM THCKy (mpubnnsHo Ha 1,5-1,8 M/c Ha 100
FIIOIH).

XiMiyHO 4ncTa Boja Mailke He HPOBOJAHThL EIEKTPHYHOIO CTPYM|
EnexTpolpoBiiHiCTh BOAH TPOXH 30UIbIIYETHCS 3 IMIJIBHIIEHHSIM TEMIIEPATYypP
3HAUHO 3POCTAE 3i 30UTBINEHHSIM COJIOHOCTI. '

3niuaiiHa mpHpPOAHA BoJAa B TOHKHX Mmapax 6e36apBHa, a IIpH MOTOBIIEH]
ix mabypae OJaKHTHO-3€IEHOTO BiATiHKY. IIpo3opicTh BOAH Yy BoAOHMAax
BOJIOTOKAX CIJILHO 3MIHIOEThLCS 3ajieXKHO Bifl BMIicTy B Hiil cycreH3iii, 1XHb{
KinbKOCTI it XiMIYHOIO CKITamy.

I'MopiBHsAbHA XapaKTepHcTHKA aHOMAJILHHUX (Qi3HYHUX BIIAaCTHBOCTEH BOJ
HaBsejleHa B Tabii 2.4.

2.6. IzoTonu BoAN Ta Jefki oco6aMBi ii BIacTHBOCTI

Jlo nmouarky XIX cr. BOjy BBa¥aiH 3BHYAHHHM XiMiYHHM e€IEMEHTO
Tuekir y 1805 p. niMenpkuii BueHuii A. ['ymGonwt i ¢paHuyspruit ¢isy
JKJL Y eii-JIioccak BCTAHOBIUIH, IO BOJA CKIIAAETBCS 3 MOJICKYJI, AKI MAIOTh [f
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HiroMa TerJioTa HalipMma cepefn BCiX peydoBMH
prIlapoByBaHHA
Tenaope posWMpeHHs
{reMriepaTypa Makcu-
MasIbHOI TYCTHMHM 117
HeTol BOOM 4°C)
linBepxHeBUM HaTAT

TemriepaTypa MaKCMMadbHOL IYCTUHM 3MEHWYETbCH
3i 2G6iJblIEHHAM COJIOHOCTi. 31 3HMKEHHAM
TeMrnepaTypu 1o 0°C ato ninpumenHaM 1i mo 100°C
PYCTVHE 3MEHWYETbCA .

HaiBummi cepel BCix piluH
piJKOMy CTaHi)

Bona Mac HatiBumy nienexkTpudHy APOHUKAMBICTE,
o NO3BOJAE POBYUMHATKM B HiM OisnbwicTe pedoBUH
4 i B OLAbIMX KiJMbKOCTAX, HixX B i1HIMX piJaMHax.

(kpiM pTyTi B

{'aYMHHa 3KaTHICTHL

JllenekTpuuHa cTana Ins uyMcToi BOOM - HalBMma cepel BCix piluH, WO
BM3Hayae AMcouiauniio poO3dYMHEeHWX pedoBKH

EnekTpoalTyHa Oyxe mana (107" p/Mosb B 1 51 ioHiB H* i OHY).
nucouianis

TennonpopingHicTs HaliBua cepeln BCixX piamH

posopicTe BiOHOCHO BeJMKa

PycruHa 31 36iJbWEHHAM CONIOHOCT1 BOOM TI'YCTMHA

soiabmyeTbca: Bin 1 r/eM® npu M=1 p/kr no
1,262 /oM npu M 300 r/Kr

WTOMH BOJHIO i OfiHH KHCHIO. Take ysBileHHs 1PO BoAy NaHyBaio moHal 100
pokiB. ¥V 1932 p. aMeprkaHchKi pisnku I'. 10pii E. Oc60pH BiAKPHWIH HaS.I.BH?CTb
y 1IPHPOAi, KpiM 3BHYafiHOI, me # Baxxoi BoAH. B MOJIeKy1ax OCTaHHBOI MICIIE
BO/HIO 3aiiMae HoOro BaXKHii i30Ton JeH repid.

JocnimxennsiMu OyJI0 BCTAaHOBJIEHO, IO He BCi MOJIEKYIH BOJH MAaioTh
0/IHaKoBY aroMHy Macy. TTops/ 3i 3BHYAITHUMH MOJIEKYJIAMH 3 aTOMHOIO Baroto
I8 ¢ 3HauHa yacTIIHA MOJIEKY] 3 aToMHOW Baroiwo 19, 20, 21 i Hasite 22. lle
IIOSICHIOETBCSL THM, 0{0, KpiM aTOMIB KHCHIO 3 aTOMHOIO Barow 16,
WYCTPiYaloThCS. aTOMH 3 aToMHOlo Baroio 17 i 18, a kpim aToMiB BOJHIO 3
ATOMHOIO Baro 1, € aToMu 3 aToMHoI0 Baroo 2 i 3. Taki 6inbi Baxki aToMu
ORHOTO i TOTO X €IeMEHTA Ha3UBAIOThCA [30TOMAMH.

OnuuM i3 i30TOIIB BOJHIO caMe i € AeiTepii, aTOMHa Bara sIKoro JOpiBHIOE
2. Baxxa BoJa sBIIsie coB0I0 i30TONHY Pi3HOBHIHICTH BOJH, B AKill 3BHYaiiHmil
pogeHs 'H (1poriif) samimeruii jioro isorornom aeitepiem *I. Ximiuna popmyna
paxkoi Boxu — J;O. ¥V HeBelKHX KiIbKOCTAX BOHA MOCTIAHO NPHCYTHA B
[IPUPOJHHX BoJaXx. 3OBHIIHBO Taka BOJa Hi4iM He BiJpi3HAECTbCA BiJ
WBHUAIiHOT, 4 OT (i3HuHi BIAcTHBOCTI ii iHu. Tak, rycTHHa Baxkoi Boau Ha 10%
Ginpioa, HiX y 3BHYaiiboi, — 1104 kr/M’, B’ A3KicTh GUibina Ha 23%; KUIIHUTh BOHA
npu Temmepatypi 101,42°C, 3amep3ae npu +3,8°C, a Temneparypa HafGinbIIOL
rycrunn — 11,6°C.
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IOSHTHBHUM € eKTOM y NPaKTHYHIM ASUTBHOCTI NIOAMHU.

OcrauniM 9acoM IIHPOKE 3aCTOCYBAHHs 3HAXOIWTL TaK -3BaHa. MarHiTHA

hojsia. HaBiTh micnmg kopoTuacHOl Ail Ha BOXy Mal“HlT'HOI.“O oJas 1} HI‘H

HbOMY Bakka BONa CTaHE OCHOBHOIO CHPOBHHOIO [UIi TepMosmepH@IMICKOPIOEThCA HPOTiffaHHﬂ 6§F3T50X XIMIMHHX npo\uec6le1 KPHCTam::;Iég

CHEPIECTHKI: TPH TEPMOSILEPHOMY posriafi | T AeliTepilo BUBiMbHIOETbCs B JPOIUHHEHHX PEHOBHH, 1HT€HCI/I(1)IIfyXOTbCH HnpoLecH a,ucop6m1, noxpamgma%

MJIH. pa3iB Oinblie eHeprii, Hix Npw 3roparHi 1 r Byrimws. L Boda Bimirps OAl'yJsILIis JOMILUOK i BHITa TaHHS Ix B ocaz: MaruiTHa 06p9 Ka BOJIH BHABILI
lyx¢ ebexTHBHOI IIpH .60poThGi 3 HAKIIOM, IIPH. OUDPICHEHHI MOPCBHKOL Ta

qUMany ponb y pisHuX Oionoriummx mnpouecax. 3oxpema, BOHA HEraTHUB . . -
TT i X coJiefi 3
BIUIMBAE Ha 6araTo KUTTEBUX GYHKIIiH JIXOAUHH, TBAPHH i POCIIHH, npnrmqylo uiloHOT BoaH. Bona AomoMarae 3anobirTu BHHaEaHHI? HCOpraHIMHI
o/ Ta 3HAUHO 3MEHINYE BifkjJalaHHA OpPraHiuHMX DPEUYOBHH, HANpPHKIIAA

ixHilf possutok. Hanpuknan, puba B Hilt He MOXe MPOXHTH HABITH KOPOTKH{#Y ra ph o KOpHCHOW T noSysammi i
4ac. 3HIDKEHHs BMICTy JeHTepiio y BOAI, HAaBMAKH, CTHMYITIOE UTTeBi nponeclapaditis. Taxa o6po Ka cTaia 1y % ) R,
Baxxa BoJia He BraMOBY€ CIpary. lepexauyBaHHi BHcoKomapadiHicToi HadTH, MPHIOMY Aist mar o
BpPOC i (S OpEHi BIAKJIAAH COJIE

OnepxyoTs BaxKy BOIY LIIIXOM €I€KTPOII3Y, dpaxruiitoi meperonxgppocTac, AKIIO HajTa oOBOJHEHA. .Hanm;' YK ):;s OI;O hii
Iudysii, TepMoaHy3il i XiMiuHOTO 3aMimieHus. _ tupadinis pYHHYIOTCS TIPH KOHTAKTi 3 MAaTHITHOIO Bon . .mm CpRroTyBaHH

Busipnieni # inmi isotonu Boau. B ii citazi Mictie Boauio Moxe 3aiiMaTH 1 B 6YHIBHH_LITBNI 3aCTOCYBaHHA Mam‘l‘;‘)l o H;l gt i6HOKpHCTATiTHA
BaXUMH, HiX JefiTepiii, Horo npupomuuit isoron tpuritt (T). Bin pagioaxkTHfP\CMEHTHHX CyMillleli CKOpOYYye CTDOKM 3aT Sl; ookan 6gn>my ry———
HHi, aToOMHa Bara AopiBHIOE 3. YTBOpIOETLCA HafBaXka Boja (TpurieBa). ’t”pyx'rypa: dKa npﬁ! HBOMY YTBOPIOETbLCA, HaIla’B p
HEBE&JIMKMX KUILKOCTSIX BOHA IOTpAIUIIE Ha 3eMiTio B cKIafi onafiB. 3a coiMtiiiBHILYE iXHIO CTIFKICTB IO arpeCHBHHX BILIMBIL ﬁcnnx HAHOCIB BUKODHCTOBY-
BJIACTHBOCTSIMH TaKa BOJa lie Oijiblile Binpi3HIeThes Bifl 3BHUAIHOL KHIIUTD N Hast BH.ZlaJIeHHS'I 3 BOIH gamsoocam-mx 3aB . oBaTH KOATY-
104°C, 3amep3ac npu +9°C, mae rycruny 1330 kr/M’. 3acTOCOBYIOTE HaJBaxXK CrbCsl TaKa BIACTHBICTD MarHiTHOI BOJH, AK 31181TH1<-;1;I;4 HPTP;COK(;%H’IM e
BOAY B TepMOANEPHHX peaKlisXx. BoHa xpama 3a JeiirepieBy, ToMy ngWiilo (JHMaHHA Ta ociaHHs) HacTOK 3 HACTYIHHM YTBOD B
YyTJIUBillla Y BUSHAYEHH]. SnacriBuiB. HaMaruivyBaHHsS BOAH YCIIIIIHO 3aCTOCOBYETECA Ha Bononpo6 1,&6

Y npuponi, KpiM, HaleBHO, BIJOMOTo KHCHIO "O, iCHYIOTb TakoX fiorfjTRHLUSX NIPH 3Ha4Hil KajaMyTHOCTI OPHPOAHHX BOZ. Aaanorgma I‘{’ql:: 01:
isorom O i "O. Tlpu crionydeHHi ix 3 BOmHEM i HeiiTepieM YTBODIOETHY MPOMHCIIOBHX CTOKiB JO3BOJIAE WIBHAKO ocaz;:(y::::ﬂ Tz;p}laozgﬁMH P
BaXXKOKICHEBA BOJIA, KOTPA 3a Qi3MYHUMHU BJIaCTHBOCTIMH MeHIIE BiipisHseTnd WOPYAHEHHS i LIHM MONepe/kaTH HOHaHaHKHg):(X y cﬂx S CoKOMY ToOMOTAPCTEL.
Bil 3BUYaiiHOl, HiX BaxkoBogHeBa. OAEpXKyIOTh il B OCHOBHOMY IIEPErOHKOX MarHiTHa BOXa 3aCTOCOBYETLCA Ta y o
IIPUPORHOI BOAH. flHlanpuknan, ' ATUrOAMHHE 3aMOYYBaHHA HaciHHA OypsKiB y MarHiTHIH BoX

i

KpiMm npupomHux, icHyIOTS i mTy4HO CTBopem i3oTonH BomHIO Ta KucHiOMITHO IJBMINYE YpOXaif, [OJMB MArHiTHOIO BOJOK CTHMYIIOE picT
alle BOHH Heuosrom'ml i pagioakTHBHI. BpOXxaliHiCTh JEAKHX KYABLTYP (COi, COHAIIHUKA, KYKYDYH3H, TOMATIB).

Isoronu BoxHIO # KHCHIO B KOMGiHAUfAX YTBOPIOIOTh 6araTo pi3HHX MarniTHa BoZa 3Hax_ozxm1)63acrzczllaam;ﬂ 1;}24311"“”}““‘ BOHa JroromMarae
{30TONMHHM CKIaZOM MOJIEKYN BOAHM, SKi PisHAThCS (i3MKO-XiMiuHHMWHAAIITH HIPKOBI KaMeHi, Mac GakTep LHIHY AL ) -
BIIACTHBOCTSIMH; 3 HHX HAHTIOMUPEHIIHMH B IPHPOZI € FHpaxTHYHE 3aCTOCYBaHHS 3HAXOJHUTh | akTHBOBaHa Boja. JlociimkeH

Baxka Boga — JyXe BaXIIHBA [POMHCIOBA CHPOBHHa, e}eKTHBHHI
BIITHOCHO NOCTYIHHH YMOBINBHIOBAY IIBUAKHX HeifrpowiB. Tomy ii IIHPOK
3aCTOCOBYIOTh y DI3HHX PEAKTOPHHX YCTaHOBKaX. BBaxaroTh, MO B Maii6yi

I H, “O 1 HJT “O I, *O I HCTaHOBIIEHO, MO 0be3cosieHa Bofa abo BOAHI pO3YHHH BHACIIIOK HarpiBaHHg

1 H2 "O ‘ 1HI VO 112 ) /10 BHCOKHX TeMIIEpaTyp Mif BEIHKHM THCKOM 3MIHIOIOTh CBOi BJIACTHBOCTI.

1 H2 B0 1 HJ O I[2 180 jllicis moBepHeHHs N0 3BHYaHHHMX YMOB Taka BofAa IepebyBae Jeskuil 4ac B
3 2

Beroro icuye 135 isoTonHux pisHoBHmHOCTeit Bogyu. Cepex HUX OcHOBHYVCOOMHBOMY (Tak 3BaHOMY MeTaCTaglm’“OMY) C;am g?lﬂ?ﬁﬁfiﬁf{gﬁ{x;
Macy TpHPOAHHMX BojJ (uoHax 99%) ckiagae mnpotieBa Boma 'H,'O HiIBUIIEHIH 31aTHOCTI PO3YHHATH KapOboHaTH, cyibdary,
BaxxokucHesux Box HabaraTo menme: H,"*0 — fecsti fodi BicoTka, H,""Q —§¢HoayKH, yTpUMYBaTH: B cioiﬁyxyﬁg;ﬂié{rimfnxﬂz:ga :ggﬁl;lcgsﬂap(;;‘:gzzlﬁ
COTi J1OIi BifCOTKa 3aralNbHOi KUTbKOCTi IPUpOAHUX BoA, TinbKH MinioHH] qorffPeHOBHH i 3HAYHO MifBHIIYBa 5 i
BilICOTKA NpHIIAJAIOTh Ha Baxky Boay J,O, a Baxkoi Bomu y dopmi 'HIO §WCTOCYB3HHA IpH nmroronul‘r{mﬂncroro YPOBOIO . PO3UHHY npu6npo Jiii|
IIPHPOJHHX BOJAX BXKE 3HAYHO OiTbIIeE. nadToBUX CBepUIOBHH (cTabinizye posuuH Oe3 chneuialbHHX JO aB_ox), y

Bigomo, mo momanaHus y BOAY Di3HHX JOMIIIOK CIPHYHHIOE 3MiHY AcliILCbKOMY TOCIIOAapCTBi (IIOJI.HBI/I JIYXKHOKO aK’I‘HBOBaHO.iO BOJIOKO nm;;z;
BJIACTHBOCTel{. BHABHIIOCH TaKoX, IIO BIACTHBOCTI BOAM 3MIHIOTHCS | mifjOWBOBHHKY TPHCKODIOBATH DPICT POCIHH), B MEQHLHHI (IPHCKOPIO

BIUTHBOM MEBHHX Qi3HYHIX GaKTOPIB, i Taka BoJa BUKOPHCTOBYEThCA 3 Beukii WWIOIOBAHHA DaH | nopisis).
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OJIO/IHEX. TeUill 3 OHUX MicIlhb B iHIN, OTEeIUTIOIOTH abo OXONOMXKYIOTH TEBHI
eprTOpii. OKeaHH i MOPSA € TAKOX OCHOBHIM JXEPEIOM HAIXOKEHHs BOJIOTH
arMocdepy, sika obepirac 3emMmo Bifl HaIMIDHOTO OXOJIOJKEHHS B 1IEPiOAH
MCHITEHHS IIPHTOKY COHS9HOI papjiaiiii, yTBopioc omajy i wuM cHpmsc
IOM SIKITEHHIO KIIiMAaTYy. ; .

ATrmocdepHi ornaau GopMYyIOTh Ha IIOBEPXHI CyHii CTIK —— YTBOPIOIOTh
Arpymxs Ta pigku. Tekydi BOXH POSMHBAIOTB 3EMHY NIOBEPXHIO (BOAHA €po3is),
HXOTUHOIOTh MPOAYKTH PO3MUBY | pYHHYBaHHS TipCBKIX HOPIA ) TEPEHOCATh
X y suibkeHHs B penbedi. Tekyui BoAH He MOXYTh MEPEHOCHTH Ha 3HAYHI
incTani Baxui uyacTKW MNPOAYKTIB pyHHYBaHHA, i BOHH BIAKJIAAAIOTBLOS
BiabyBacThest akymysamis). Bulbmy 4acTHHY NPOAYKTIB PO3MHBY DidKH BH-
10CATh Y MOpA iT 03epa, Jie YTBOPIOIOThCS JOHHI BiKanH. Eposifina JisiibHiCTE
yuuX BOJ iHOJi BUpakeHa IyXKe pi3ko: B TipchKHMX pafoHax ¢popMyloThes
¢Bi IIOTOKH, HAa piBHMHAX 3 MepecideHuM pesibedoM — spH. B pesynbraTi
PYKHOI epo3il clIbCbKe FOCTIORAPCTBO BTpauac 3HauHi ILIONH OPHHX 3eMellb.

Benukoi NIKOAH 3aB/iac IUTONIMHHIE 3MHB, YHACIJOK SKOTO FPYHT He TUIbKH
46iIHIOETLCSL HA BOJIOTY, a ¥ BTpadae poio4Hit Inap. ¥ paioHax 3 MOwieHOBAHHM
peTbEdOM IOPIYHHET 3MHB I'PYHTY CTaHOBHTD 2-40 T3 | ra; iHomi rocarae 50-80 T,
# rpu KaTacTpodigHx 3miBax — 250 T3 1 ra i Ginbiue. J[o usoro f:JIiIl ROJATH, II0
WeTHKI MacH HAHOCIB, AKi piukH NPHHOCATL B 03€pa, CTaBKH i BOJOCXOBHILA,
AHKJIMKAIOTH LIBHKE 3aMVJIeHHs 1X, 3apOCTaHHsA ii MneperBOpeHHs1 Ha 6oJsora.
Orxe, B pe3y/bTaTi AisUIBHOCTI TeKY4HX BOJ 36iIbINYEThCA MOWIEHOBAHICTD i
IMIHIOETBCA 3aranbHE BUTTIAT CYII.

HemmonasHo Oyiia BHABJIEHA MOMUIMBICTD OREPKAHHA TaK 3BAHOI KOB3K
BOAH. BCTaHOBEHO, 10 3BHYaiiHa BOAA IEPETBOPIOCTLCA B KOB3KY IIpH BBENE
Hi B Hel HeBEMUKOl KiNBKOCTI MOJIIMEPHHX CIONYK (MONiE€THICHOKCHY, TOA
oKcujy, nonmiakpwiamisy). LlsuakicTe NpoTikaHHS Takol BOIH 36UIbLIYETHCS
2,5 pasa, Tak caMO IIBHJKO 3allOBHIOE BOHa Oyab-siki emkocti. KoB3ky BO
IOYATH 3aCTOCOBYBATH TaM, A€ MOTPiGHO MIBHAKO MOAATH il Y BEJIMKIi KiILKO
Ti IIp¥ BHHHKHEHH i racingi noxex. ¥ OyAIBHHITBI, HalpHKIAA, TIPH 3aMilll
BaHHi 6ETOHHUX PO3uHHIB Ha KOB3Kill BOJIi CYMilll He PO3IIAPOBYEThLCS, HIBHIK
IepexavyeTbes o TpyOOIpoBojax, a MilHICTh 6e'rommx CIOPYA 3HA4YH
THABHITYETHCSA.

Posrnszaloun BoAy 3 0coOMHBHMH BJIACTHBOCTSIMH, 3raflaeMo IIe i T
3BAHY CYXY BOAY, B fKY II€PETBOPIOETLC 3BHHUAliHA BOJZIA TIPH BBEJEHHI B Hi
MaEX 103 AiKHX CIIONIYK, KOTpi MICTTh KpeMHil. € 1fe ryMoBa BoJa, 1Ka Hi
BH/THBACTLCS 3 HAXWIEHOI MOCYAHHH, a BHTATYETHCH Bropy LiTbHK
€NaCcTHYHHM JXTYTOM.

Iyxe 1miHHHX sKocTelf Hazae Bom cpibio. CplﬁneHa BOJia ozepxai
IIHPOKe IpaKTHYHE 3acTOCyBaHHA. BcraHoBneHO, mo cpibiio Mae BHII
aHTHMIKPOOHH edeKT, HiX NeHiUINH, GiOMIIHH Ta iHIm aHTHOIOTHKH,
3ryGHO i€ Ha aHTHGiIOTHKOCTIfK Tamu Gakrepiii. Boaa, sxa MicTHTS cpibito
KinbkocTi | Mr/n, pobpe iHakTHBYe BipycH rpumy pi3sHux mrramis. HasiTe mip
3HaYHO MEHINHX KoHUeHTpauiax (0,1-0,4 Mr/m) Bona 3gatHa B6uBaTH 6ara
IIATOTE€HHHX OPraHi3MiB, KOTPi COPHYMHIOITS Hebe3neuri BoaHi emigemii. T1
UbOMY HasBHICTHL Y BOJi HE3HAYHOI KinbKocTi cpibna He 3MiH1OE ii KOJIBOD . .
CMaKy, 3alaxy i arperaTHOro cTaHy. : Hanmipue, 3actiifHe ab6o cnabollpoToyHe 3BOJIOKEHHA AUITHOK 38MHOI

JIOCTIKEHHsT BOIH TPHBAIOTH i He BUKIIOUEHO, IO GYIyTh BHIBIEH] HOBfHIOBEPXHI CIIPHYHHSAECTHCS 10 BHHHKHEHH: TIPOLIeCiB 3a60noqy'BaHH;1.. Ha Takux
[IOKH 10 HEBiOMi il BIacTHBOCTI. Aningurax 3'gBngeThbes XapakTepHa MJIA OOT pPOCAMHHICTL i [MOYHMHAE
InlrxnagaTuca Topod. '

BHHSTKOBO BeJHMKa pOJib BOAH SK PO3UHMHHHKA. PO3YMHAIOYNHCHL V BOMI,
xiMiuHi PEeYOBUHH 3eMHOI KOPH OTPHMYIOTh 3Ha4HO Oinbii MoOXJinBocTi MU
YIBOPEHHS Ppi3HHX CIOJyK. Y BOJHHX PO34YMHAX BOHH MOXYTH BillbHO
fiepeMimyBaTHCh Ha 3HA4Hi BifcraHi i 3a COPHATIIHBUX YMOB YTBODIOBATH
BeJIHKE CKYITUEHHs OAHOPIZHMX 32 XiMiYHHM CKIIaJOM BiJlK/aLiB.

Jlyxke 6araTo BoAU B 3eMHilf kopi. BoJa, mo 3HaXoAUThLCA y BEPXHiX Imapax,
MUIMBac Ha TnpolecH ¢opMyBaHHA [PYHTIB, iXHIO pOJIOYiCTE Ta iHmi
RJIACTHBOCTI.

[inzeMHi Boau GepyTh ydacTb y pisHHX Qi3uKo-reorpadiuHHx mpoiiecax,
mo BinbysatoThed Ha 3emiti. Hacamiiepet BOHH € ORHHM i3 JUKepes RUBICHHA
piuox. Pa3oM 3 LIIMH BOJAMH B PiuKH NOTpPAILIAE BENHKA KUIbKICTh PO3UMHEHHX
PEYOBHH, AKi BHHOCATBCA B OKEAHH i MODS i TaM HAKOIIHYYIOTHCSA MEpeBaXHO y
BHNIAE XJTOPHUCTHX cojtelf. Y MiCIIX BHXOZAY HiI3eMHHX BOJ Ha IIOBEPXHIO, Ha
¢XIWIaX PO3BHBAIOThCA Taki HeraTHBHI Gi3HKo-reorpadiuni rpoliecy, K 3¢yBH Ta
w60J104yBaHHSL.

OcobniBO BeJIHKE 3HAYEHHA BOAH Y BHHHKHEHHI H PO3BHIKY OpraHiyHOro

2.7. 3navenns BoAu y ¢isnxo-reorpadpiynnx, reodisnyHux,
reoximMivaux i GioJoriyHMX mpoluecax, y KMTTi i rocmoaapchkii
AISLIBHOCTI MOAHHH

Bona sinirpae BaxuluBY posib B yciX NPHpOAHHX [MIpoliecax, sKi Bim
GyBaloTbess Ha 3emuti. BesnepepBHHIT KPYroBOPOT BOJIOTH 3YMOBIIIOE Ha
XOJIXXEHHS BOAH HAa KOHTHHEHTH; TYT BOHa PO3YHHAE | MEXaHiUYHO pYIHY€E Ipy
i ripeeki nopoay, GopMye 30BHIIIHIH BHIVISA 3eMHOI TIOBEPXHI.

bineity yacTHHy TI0BEpXHi 3eMHOI KyJH 3aiiMae CBiTOBHH OkeaH, KOTpHIA
OCHOBHHUM 30HpayeM i akyMyJsTopoM Tervia Ha 3emyi. Bigomo, mo 1 M3 Boa
TeMIlepaTypa Kol miaBHmyeThes Ha 1°C, MoXe IIMM TeIUIOM HigBHIHTH HA 1%
TeMIIEpaTypy NOBITPst 06 eMoM 2744 cM?. 3BifcH cTae 3pO3yMUIHM BIUIMB OKEAHiB
MOpiB Ha KJTiMaT TIPIUIETNIOl TEPUTODH, KUl BHSBIACTHCA B IOM SKIIEHH] fior
YacriHy %k MaTepHKiB, BilTajieHi Bl MOpIiB, MAIOTh KOHTHHEHTAILHIIN KIiMAT }
XOJIOAHOIO 3HMOIO Ta XaPKHUM JHTOM.

Macu okeaHigHOI Hf MOPCBKOT BO/IH, IepeMilllyIOUHCh Y BHIISI TEILTHX a6
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KUTTA Ha 3ewti. B 6ionoridHux Npolecax Boja € OCHOBHHM cepenommleM K@ eouieit, Bogopoereit Tomo. JloHHi Buncnazm (rpsizi) GararboxX BOAOHM MalTh
3a6esredye OGMiH PEIOBHH | pO3BHTOK OpraHisMis. Tak, 'pYHTOBi BOAH i HasBHf WO BIACTHBOCTI.

B HUX PO3YMHEHi MiHepasbHi PEYOBHUHH € OJHHM i3 JKepel KUBJIEHHS POC [TinzemMHi BOAM 3  BHCOKOIO Mmepamaamelo BUKOPHCTOBYIOTLCS  JUIS
Kpim' ‘Toro, BoJa 3HAaYHCWK -MIpOK  perylioc  TeMmepaTtypy - PociHHf MKyBaabHMX ilined, npicHi abo cnaboMiHepanizoBaHi — IS BOJOIOCTAYaHHS,
BI/IHapOBYIO‘{I/ICB i3 HOBerHl J'II/ICTKlB BOHAa o6ep1ra€ ix BllI neperpmaHHﬂ IPOLICHHA, O6BOZIHCHHH-

miTHIO cIteky. Tak camo BoJa HeoOXimHa Uik ATPHMAHHS XUTTI i ycix iHm ~
opradi3mis. [lomupeHHA B Tigpocdepi BeXHKOI KiTbKOCTI Pi3HOMAaHITHH
Oprapismis Ta ixHiif PO3BHUTOK TICHO MOB's3aHi 3 (isuuHMMHM i XiMiYHHM
BJIACTMBOCTSIMH BOJH i IpoliecaMi, sKi BiAByBaloTbca B riapocdepi.

Orxe, y popmyBanHi reorpadiunoi o6oaoukH 3emii it o6pucy il moBepx
pOJIb BOAM BHHSATKOBO BEJIMKAa. BoJa — ‘Ba)UIUBUIA KOMIIOHEHT GaraThoy
nangmadTiB. BoHa — HOCIH MexaHi9HOI i Temws1oBOI eHeprii, TpaHCIOPTY
PEYOBUHH, 3AificCHIOE po6OTY, BilirpaloYH TAKHUM YHHOM BaXIIHBY POJIb B 0OMi.
DPEYOBHHAMM Ta €HEPriclo Mik reochepamMH i pisHMMH reorpadiuaum
perioHamu.

Benuky podb Billirpac Bofia H Y JKHTTI JIOAHHH. 3 HEIO OB A3aHHH PO3BHTO
TIPOMHCIIOBOCTI, CUILCHKOTO. TOCIIOAAPCTBA, TEIUIO- Ta TiIPOEHEPreTHKH, BOTHOTY
TPAHCIOPTY H iHIMX rany3ell HApOAHOTO I'OCIOAAPCTBA. ;

HaiigaBHinm nuBini3alil BHHHKJIHM i PO3BMBAIMCE B Pi9KOBHX JOINHH
ITiBriunoi Adpuku Ta Cepennboro Cxoay, To6T0 TaMm, Ae Oyia rpicHa Boja. 11
Io Hamoi epu B MeconoraMii, €runti, Kurai Oyno 30yaoBaHO BeJH
riIpOTEXHIYHI CHOPYIH, MENIiIOPATHBHI CHUCTEMH, Beslacd 60poTh6a 3 TOBEHAMH Hi
piukax. CrHeliaJTbHUMHE 3aKOHOXABUAMH aKTaMH BCTaHOBIIOBAIHCH IMOPSIOK
MpaBuiia KOPUCTYBAaHHS BOAOIO Pi9OK Ta 3pOIIYBATHLHUX KAHAJIB.

He menmy ponb y JaBHi dacH piukM BifirpaBaid i B Haimii Kpam'
Oco6muBOCTi rimporpadidHoi CiTKM Ta 3pydHICTH reorpadidHoOTO IIONOXKEH
BM3HAaYald B MHHYJIOMY XapakTep po3celeHHs ~Jofedt.  Piukx
BHKOPHCTOBYBAINCh K JUKEPENIO IIATHOI BOJHM, 3PYYHi LWIAXH CIOJIyYeHHd]
Miclil U1 JIOBi puOH, a 3amiaBH iX — IiJ ropojH, JykH, nmacosumia. IT
Jninpy, a nani no BonxoBy Ta Hesi nponsaras BifoMuii BogHuil nuisax “3 Baps
y rpexu”, mo crojiysas banrificbkke Mope 3 YopHum. Lleil HuiAX MaB BaXHB
3HAYEHHs UISl PO3BHTKY TOPrOBEIBLHHX i KYJIbTYpPHHX 3B'A3kiB Pyci
3aMOpCBKHAMH JAepxaBamu €sport i Ajii. IlisHime Mani piykH mnodas
BHKOPUCTOBYBATH i AK JpKepesla AeweBoi eHeprii: Ha HHX OyayBalyd BOIS.
MJIHHH, TiIpOCHIOBi YCTAHOBKH Ta Pi3Hi MiJIIPUEMCTBA.

HeolliHeHHe 3Ha4€HBA B IOCNIOAAPCHKill AIIBHOCTI JIIOAMHY PiUKH MAaOTh
B Ham 4Yac. BoHH XHBIATH BOHOIO MicTa i cella, IIPOMHUCIOBI IMiANIPUEMCTB
riZpasiidHi, TEIUIOB] #f aTOMHI €1EKTPOCTaHIlil, 3poilyBaibHi Ta OOBOAHIOBAJIL
CHCTEMH.

Bopa, sk mpicHa, Tak i CONOHA, € IIHHOIO IIPOMHUCIOBOK CHPOBHHO
HEeOOXiTHOIO CKJIaJIOBOI0 YACTHHOIO ' TEXHOJIOMYHHX IIpoleciB 6aratbo
BHpOOHHUITB. 3arajlbHOBiJOME 3HaUEHH] BOJH PiYOK, 03€p, OKEaHiB i MOpiB
PO3BHUTKY CyQHOIUIABCTBA, pUOOJIOBCTBA, JOOYBaHHA LiHHUX XiMIYHHX PEYOBH

KoHTpoabHi 3anHTaHHA

Sk posnozineHa Bofa Ha 3eMHil Kyfi 10 OKpeMIIX 9acTHHAX rigpocdepn?

I11o sBA€ coboIO KPYroBopoT BoAH Ha 3emili, ki Horo pyuriiiai cuiu Ta Buan?
SlkHMH KiNBKiCHHMH [OKa3HUKaMH XapaKTEpPH3YIOThCH EIEMEHTH BOJHOTO
Basancy 3eMHOI KyJTi Ta OKpeMuX ii 9acTHH?

Hlo Take BHYTPIIIHEOMATEPUKOBHI BOJIOrooGOPOT i AKe IpakTHYHE 3HAUEHHS
Mac Horo BHBUEHHNA?

Ski ocHoBHI Qi3HYHI BIIACTHBOCTI Ta XiMiuHMit cxi1aj Bogu?

4§ Sixi anoManbHi B1acTHBOCTI Mae Boja?

JSxe 3HaueHns BOAM y disuko-reorpadivnmx mporecax?

Jlka postb BOJM v XHUTTi Ta IOCIIOAAPCEKil ASIbHOCTI MoquHu?

3. ITAPOJIOTITA PIYOK

3.1. OcHoBHi MOHSTTS

Tixponoria pidok € po3aisioM rigposorii cymi, mo BHBYae riAposoriunmii
PEXHM PidoK.

Praxoro Ha3uBaeThCs BOXHUIH NOTIK (BORXOTIK), O MPOTIKA€E B IPHPOJAHOMY
pycii i JKHBHTBCA BOJAaMH [OBEPXHEBOI'O Ta MifA3EMHOTO CTOKY cBoro Gaceitny.
Mo piuok BinHOCATL NMIIe MOCTiMHi i BiAHOCHO BeNHKi BOJAOTOKH 3 ILIOMIEIO
Baceity He MeHITEe 50 KM2.

Piuky MOXYTh BHafaTH B OKeaHM, Mops aGo o3zepa. Piuxa, mo Bmajae B
OJIMH 3 TAKHX BOAHHX O0'€KTiB, HA3UBAETbCA I'OIOBHOKO, A PiUKH, AKi BIIAAAIOTh
B Mei, — il ApHTOKamu. CyKyIHICTH ycixX pidok, KOTpPi CKMAAIOTH CBOI BOAH Yepes
FONIOBHY pm(y B OKEaH, MOPE UH 03€PO, Ha3SHBAETLCS PIYKOBOFO CHCTEMOIO ab0
PIYKOBOIO CITKOIO.

Piuky, ozepa, 6o510Ta, IpH EBHOI TEPHTOPIT CKIIANAIOTH MiApOrpagiyHy CiTky
1iei TepuTopii. OTke, piukoBa ciTKa € YaCTHHOI TiZporpadiuHoi CiTKH.

3a pisHHUMM O3HaKaMHU PidKH PO3MOAUIAIOTLCS Ha THIH. Tak, 3a po3mMipoM
OaceliHy piuku JnNATh Ha BeaHKE, cepeaHi B ML, 10 BENTMKMX BilHOCATD Pi9KH 3
wromero H6aceiiny ronan 50 000 kM, 10 cepenHix — 3 rwTomieo Gaceliny B Mexax
2000-50 000 kM?, o MaNHX — 3 IUIOMIElo Gaceliny MeHie 2000 kM?. Mai piuku
1 HEBEJTHKOIO INolero 6aceiiny (o 50 kM?) Ha3UBAIOThL CTDYMKAMH.

baceiiuy BETUKHX pidok pO3TAIIOBaHi IEPEBAXHO B KiJIbKOX Teorpadiuumx
90Hax, a iXHifl rigposioridHuil pexuM BiApi3HAE€TbCA BiA TiApoJOriYHOrO
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peKHMY, BIACTHBOrO KOXHill reorpadiuniii 30Hi okpemo, TOMY ' Bi
nonisoHanpHUi. BacelfHn cepeAHix pidOK pO3TAalIOBYOThCHA, SK MPaBUIIO,
MeXax OJHi€i 30HH, OTXKe, FAPOJOriuHHI PeXHM IX 30HANLHHITL
Mani piuky Tex 3HAXOMITBCS B MEXax AKOick OfHiel reorpapidHoi 30HE
1IpoTe IXHil MAPONOriYHHN PeXHM IIiil BINIHBOM MICIEBHX YMOB MOXE CYTTEH
BiApi3HATHCH Bij| 30HAJILHOTO, i B TAKOMY pas3i BiH Oy/ie a30HAJILHIM. ‘
3a yMOBaMI HPOTIKAHHS PiUKH POIMOAUIAIOTECA Ha PIBHHHHI, HAIMBIIPCE
Ta ripcski. B pidkax IepIIHX ABOX THIIB XapaKTep MPOTiKaHHA BOAH CIIOKiHHMI
a B piuKax TPerbOoro THIIy — OypXsHBHiL. .
3a mepeBaXalUHMMH JDKepenaMu (BIJIAMH) XHBJIEHHS piuKH PO3IOXLNIS
I0TbCA Ha Pi9KH CHIrOBOIO, JOIOBOIO, I5OJOBHKOBOIO | IAZCMHOIO XUBJIEH
3a BOJAHHM PEXHMOM IMPOTArOM POKY BHUAUIAIOTE PiUKH 3 BECHAHHM BO/A(
TJIIM, BOJOMLILIAM ¥ TEIUTY YACTHHY POKY Ta HaBOJKOBHM PEXHMOM. '
3a crymenem crifikocTi pycia BHOUIIOTH PIiUKM CTIZIKI | HecTiHKI, a k'
JILOXOBUM PEXMMOM — DIUKH AMEP3AL0YI Ta HE3AMEP3arOl.
PiukoBi MpUTOKH GYBaIOTh Pi3HHX MOPAKIB (K/1aciB): PiuKH, MO BNAKAIOY
6e3110CePeRHbO B FONOBHY PIUKY, — W€ INPHTOKH IIEPLIOro IMOPAAKY, PiukH, I
BIIa/IaloTh B [IPUTOKH MEPLIOro NOPSAKY, — 1€ JIPHTOKH APYIOro mopaaKyiT.
PiukoBa cHcTeMa XapaKTepH3YEThCA JOBXHHOIO DIYOK, iX 3BHBHCTI
(noxpyuenictro) i rycrororo piykxopoi citku. 11il JOBXHHOIO DPO3YMIIOTH
CyMapHY IOBXHHY BCIX DidOK, SIKi YTBODIOIOTH PiMKOBY cHCTeMy. JIOBXKHH
Pig0K BUMIPIOEThCS 3a KpYITHOMAcIITaGHOIO KapToIo.
3BHBHCTICTE PIUKH XapaKTEpH3YEThCs KoedillicHTOM 3BHMBHCTOCT, SIK
ABIIsie co60IO BIIHOIIEHHS JIOBXHHY PidKU Ha JaHill AUIMHIN 10 JOBXHHH [1TPIM
MiX KiHIIEBMMH TOUKAaMH Pi4KM Ha Uifl JisHIi. 3BHBHCTICTE OGYMOBIIIOETD
Pi3sHUMH IIPHYHHAMH, KOTPUMH i BU3Ha4acThed ii HasBa. Tak, 3BHBHCTICTS,
06yMOBNEHa peTbedOM MICIIEBOCTI i Pi3HHM OIOPOM TiPCBKHX TIOPifl PO3MHBY
Ha3HBAECTLCA OpOrpagidHory, SKIIO XK BOHA € HACHIAKOM cposiliHoi AiuIBHO
TIOTOKY, TO W 3BHBHCTICTb €poO3ifiHa. B OCTaHHLOMY BHIIANKY (GOPMYIOTH
MeaHIpH, a Mpolec iX YTBOPEHHs HA3HBAETLCS MEaHAPYyBAHHAM. B pe3ynbTaj
MeaHApyBaHHs 3MiHIOIOTHCA TUIAHOBi OOPHCH pycia.
T'ycrota piukoBoi CITKH XapaKTepH3yeTbed KoedillieHToM I'yCTOTH, KOTpY
ABNIse cobO0I0 BifIHOMIEHHS CyMapHOi JOBXHHH PiuKoBoi CiTKH Ha JaHifl Mol
1o peuuupd miel momi. KoedilieHT rycToTH piuKkoBOi CITKH BHPaXKa€ThCs
kM/kM?. T'ycroTa piukoBOi CiTKHM 3aieXHTh BiX psiay NpHPOAHUX (GaKTOD
(xiiMaTy, penbedy, reosoriyHoi GyROBH MiCLEBOCTi, TPYHTIB, POCIHHHOCTIN
3MiHIOETHCS B IIMPOKHX Mexax. Ha niBHoui BoHa 6isbina, Hixk Ha MiBJHi, B rops
Ginpma, Hix Ha piBuuHi. Tak, B VkpaiHi B Mexax Ilonicca BoHa cTaHOBE
0,25-0,34 xkm/xM?, y crerty — 0,12-0,14 xm/km*, B Kapnarax — 0,55-1,49 KM/KM
Bomoairm. Pyciia pidok 3aiaraioTh y HaROUILII 3HIDKEHHX JaCTHHAX JOJH
Jlo Hux 36iraroTh BoAM 3 nprrernoi Micuesocti. JliHia Ha 3eMHil noBepxHi, 4
JUMHTL CTiK aTMOchepHHX omajiB [10 JBOX IMPOTIJICKHHX CXIWIaxX, Ha3HBa
BOJOAUIOM. YCIO 3eMHY KYJIIO MOHa ITOJUTHTH Ha J{Ba OCHOBHI CXHIH, IO SIKY
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poau 36irarThb 3 gourtnueHTiB y CBIiTOBHI OK€aH: ATﬂaHTHA'o-ApKTHqH{tul
Tuxooxearcsko-Iraiicskni. Bogoin MK LMH CXHIIaMI Ha3HBAETBCH CBlT(.):
a1 abo [oitoBHEM BOAOAUIOM 3emiti. BiH r{poxonfrrb y I'IlBHmHu{ Ta TliBAeHHIH
Amepuiii o Axax i Kopaineepax 10 I?epmro'am IPOTOKH, Aajli Mo qyl(OTCb:
KoMy xpebTy, AHaZHPCHKOMY HJIOCKOI?lp'IO, TipCBHKMX ’.(PeﬁTf‘_X Tunay, )Ixc)fg-
Jukyp, CtaHoBOMY, SIGIIOHOBOMY i gani o LenrpanpHili A3ii, nepeTHHae rna€
{iyHy 4acTUHY ApaBificbKOro MBOCTPOBA 1 qepgxonmlz B ADpHKY, &€ lef)lﬁﬂr
B3I0BX CXiAHOTO Kpar MaTepHKa HelloflamKk Bin Ingifickoro oxeany. llnoma
4eMHOI MTOBEPXHIi, AKa HATEXHUTL 110 ATNaHTAKO-APKTHYHOIO CXHITY, nzopmmoe
67,4 MITH.KM, @ 10 THXxoOKeaHChbKO-IHAIHCHKOTO. CXHILY — 35,'2 MHI'{.KM..
JTimii Ha 3eMHiil TOBEPXHi, KOTPi BUIOKPEMIIOIOTE o§nac11 cyimi, CTiK 3 AKHX
e B pisHi okeaHu abo MOpH, Ha3UBaIOTLCS BOAOAUVIAMH .oxc'afm; 1 Mf)pl?.
AHANIOTiYHO BHAVIAIOTh BOXOAUIH, SKi BUIALUIAIOTH 9aCTHHH CYIl, CTIK 3 SAKHX ymt% B
1i up iHmi piuKOBi CHCTEMH. Taxi Bonomn gggﬂsaxorbca pzqkosmglé' abo
BOJONITAMH DIYKOBHX 6aceitrip. BoaoauibHi HI TPOXOASTD 11O HaioLIBLI
[T TBHIEHMX TOYKAX OBEPXHI MiX CyMiKHIIMH plqlfosm 6aC€I/IHaMI/I. . .
Piuku 36HparoTh BOAY HE JIMIIE 3 IOBCPXHI 3emui, a3 BEpXHIX 1IapIB
pitochepu (migzeMui poju). BiamosigHo 10 1HOTO ps)splsﬂm_orb ngscpxyesz i
min3eMHEl BOZOALTH, SIKIO TMiA3eMHMIA Ta MIOBEPXHEBUH BOJIOJLIH CHiBIIAJAI0Th,
1o GaceilH HA3HBAECTHCA 3aAMKHEHHM; AKILO XK HE CrBNIASAOTH — H‘etsa.MKHeHHM.
Y 11,0MY BHMAJKY IUIOLIi TOBEPXHEBOTO Ta I1J3eMHOT O §acegma BiIpi3HAIOTHCS
ojHa Bil OmHOL. Hes36ir BoAOAiNiB 3MEHIIYEThCS 31 30UIBIIEHHSAM TUIOMIL
Bonolg;izgu pimcn. Bonoabip. YacTuna ':!..eMHO'l' nQBerHi, sKa BKIIOYAE B cebe
RaHy piuKoBY cHcTeMy i BiJUIiTeHa Bil iHIIHX PiYKOBHMX CHCTEM BOJIf)JI.LHaMPI,
Ha3UBACTLCA PIYKOBHM GACCHHOM njei cucremy. TToBepxHs CyIMi, 3 KO piuxoBa
crcreMa 36Hpae BOAH, Ha3HBAEThCA Bo,qoa6op0M a§o Bo,ao361pqu mrowero
Gacesirry, Baceln PiuKH i Bon03§ip 31166]?1]:11]01‘0 36irajoThes, ajle iHoAl BOXO-
36ipHa mwioma OyBae MEHIIOK B ILTOILi i :
GaceitHy. Lle Tpammierbcs TOAL, KOIH B
BaceiiHi € Tiollli BHYTPIIIHLOTO CTOKY abo
[UIONIi, 3 AKMX CTOKY He OyBae (puc. 3.1_).
PiukoBi GaceliHH BiIpi3HAIOTECA OAHH BIR
OHOTO pPO3MIpaMH i GOpMOIO. Bennkux
pitok Ha 3eMHifi Ky He6araT_o,v mepe-
BAXAIOTh B OCHOBHOMY CepeJHI H Mail
piuku. XapaKTepHCTHKH HaROIBIIHX ' .
pivOK CBIiTY (3 IUIOLIEIO Gaceifny MoHaz | MITH.KM’) HaBEJIEHI B Ta0J. 5.1.

KoseH piakoBHit GaceliH OMHMCYeThCs NEBHUMH MOpOMETPHIHHMH XapaK-
TEPHCTHKAMH. ILIOLLEIO F, xm?), goxurowo (L, KM), CEPEAHBOIO TA MaKCIIflaJII;-
Ho¥0 IHPHHOHO (B oy, Buaey KM), CEPEAHBOIO sucororo (H, M), TOXHIIOM 6acei_lz{y( ,
%e) Tomo. Ilioma Gaceiiny — L€ 1wIoma, obMexeHa gcgnq,zxmmom JHIEIO.
Jlopxuna Gaceitny, abo #oro Bich, — 1i€ BiACTaHb I10 TIPAMiH BUI rHpIa piuxu o

fTosepxneeud eododin

Vs 'ﬂlgnmmn
> 80d00in

Bodonenponuxnug wap
Puc. 3.1. Topepxuenuil i nizsemnit
BOJIOAIIH
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Haitkpynuimi piuku csiry

Mnoma 6a- | loBxnHa, CepenHiit piunuii crik
Piuka i ceiiny, KM o6 eM, KM MOIynb,
THC. KM® n/cokmt

AmasoHka 3 Ykasni 6915 6280 6930 30,0
KoHro (3aip) 3820 4370 1414 11,7

Micicini 3 Micypi 3220 5385 580 5,7 )

Jla~Tlnara 3 IapaHoio 3100 4700 725 7,4 Puc. 3.2. MopdoMeTpHYHi XapaKTEPUCTHKH PycJia
(;r; :’p;ypl;mh:ﬂ / oo T <55 ™ -a) 6aceim mpapribHOi popmu; 6) 6aceitn cxaagHol cb.opnm
Hin 3 Karepoiw 2870 | 6670 73,1 » 0,8 Jlo izHKo-reorpagivHux XapakTEPHCTHK BisHO-

Enicen 2580 | 3490 610 7,5 CAThCA TaKOXK reosioriuna 6yaoBa i TekToHika Oaceit-

Jlena 2490 4400 ‘ 532 6,8 " Hy, r‘ileOI’eOJIOI‘i‘IHi YMOBH, BOﬂHO'(bi3Hqu BJIAC-

Hirep 2090 4160 270 4,1 THBOCT TICTHIIAIONHX TIOPIf, peitbed, KMl XapaKTe-

noe - — s prsyeace sepes o, Ha. Bos pexi pisox

MakkeH3i 3 Arabackono 1800 4240 350 6,2 BENMKOI MIPOIO BIUIMBAIOTh TAKOX O3CPHICTS, JI-

TaHr 5 BpaxMaryTpoio 1730 3000 1230 22,5 CHCTICTB i 3ab60m0%eHICTs Gaceiny, ski "Ipe_ﬁa AoKnan-

Bosira 1360 3350 239 5,6 HO BMBYA4TH i BKIIOYATH B qaisnxo-reorpad)quy_ Xapak-

3ambesi 1330 2660 106 2,5 TepucTHKY. KiTbKiCHO 9acTKy JiciB, o3ep i 60T MOX-

CB.JlaBpeHTis 1290 3060 439 10,8 Ha BH3HAYUTH 33 JOMMOMOro0 KoedillicHTiB JicHcTOC-

c::}gb:::a: . 1070 2600 86 2,5 Ti, 03epHocTi it 3a6omoueHocri (k). KoxeH 3 nux xoe-

O M . . > T 7

Mypeit 5 Hapninrom 1060 3496 32,3 0, 97 ) GitlieHTiB AB/IE COGOK BiIHOLICHHS Ig,ll?n{(l’f?;ugrm
Opatxena 1020 1860 15,3 0,47 micamu, osepamu a6o Gonotam (f), 1o Beiei wromi Gaceiiny, To6to k =/ F.

OpiHOKO 1000 2740 914 29,0 CyTTeBe 3HAUEHHs B CydacHHX YMOBaX Mae€ rocmofapchka AisUTbHICTh, AKa

MOXe IPOXOAUTH K Ha Gacelini (BUpyOKa JiciB, opaHKa CiTbCbKOrOCIIOAapChKUX
gyrinze Tomo), Tak i GesnocepenHLO B pycHax pidoK (CHOPYAXEHHS Ipedelsb,
BOJOCXOBHII], CTABKiB, KaHaJiB, BO403a00piB TOMO). : N

IMouatok. Bepxus, cepeans i mpkHa Tewii. I'mpio. Micue Ha 3eMHiH
HOBEPXH, Jie piuka 3apoJXKyEThCA, Ha3HUBAEThCS T0Y¥aTkoM abo BHTOKOM. Piuka

HalBiaIenimoi Touku Haceiiny. Sxmo Gaceiin BHTHYTHH 9H ckiafHol dop
TO NIpsMA JIiHIA 3aMiHIOETLCA Ha TaMaHy, KOTpa MIOBTOPIOE KOHTYPH pycina (pu
3.2). MakcuMmaibHa IIHpHHA Gaceiiy BH3HAYACThCS 5K NOBXHHA NPSMOI, I
DNEHAHKYJIPHOT IO JOBXHMHH GaceiiHy B iforo HadmupmoMy Micti. Cepen
MpyHa bacefiny — nie BiIHOMEHHs IO 6aceifHy 10 HOro HOBKHHH:

B. =F/L. kM MOXe YTBOPIOBATHCS Bifl MTHTTA JBOX PiMOK, TOAI MOYATKOM il BBAXaEThCA Miclle
cep ) . i
HHy CITIOETLC: . VIATTS [UX PiYOK.
o . . 03 -
Hox Gace 061;}1 H 32 dopmynoio Ilyxe uacro piuku Gepyrhb MmouaTok 3 GOJIT, 03€p 4H NHOAOBHKIB. SKmo
I= T—l 2, pluka BuTiKae 3 03€pa, TO ii MOYATOK MOXKHA BH3HAYUTH JOCHTH TOYHO, AKIIO X

BOHa BHTikae 3 60/0Ta, TO Micl{e BUTOKY ii- BUBSHAYUTH HEMOXIIHBO.

‘ ‘Piuka Ha BCbOMY CBO€MY IPOTH3i IPOHOCHTH BOAH MO AUISHKAX, AKi iHOAi
7Ha4HO BiAPI3HAIOTHCA MiX co0O0I0 3a XapaKTepoM Tedii, MOXHIOM, KUIBKiCTIO

BOAH, epo3itiHo0 AisUbHiCTIO. OHAK, HE3BAXKAIOUH Ha BCi L BU.IMIHHO(‘:’H, TeYio

i i 2 el D : OXKHOI pi9dkH MOXHa YMOBHO IOJIIMTH Ha TPH YACTHHH, fKi MAaioTh
Dizuxo-reorpadiuni xapaKTepHCTHIH piuxoBux GaceifriB. Piukosi Gacelinmfl® . ! .

KpiM MOpQOMETPHUHHX, MaloTb (isuko-reorpadiuni xapaxrepucTHry. Boi GMLm—M:g}U Jarajihi puctt — fgﬁ’;’%ﬂﬁm :oﬂﬂg iym;c;:)‘t:lﬁ'“ ;‘e;g

BKIOYAIOTE reorpagiyHe ITONOXEHHA GACEHHY, AKe TIONACThCS Y BHIIIAR pluka 31eGiMBIIOro XapaxTepH3y

reorpadiuHHX KOOpHHAT Horo KpaiHiX To4oK Ta KIMATHIHT 0COBTHBOCTT GO O BEMKHM WBHIKOCTAMH Tell, 3 TAKOX SHATHHM PO3MHBOM CBOTO PyCIIa.

td

cefiry (KUbKi ; ; i TIOK : : . a B cepeamiri yacTvHi OXMIIH BOJHOI NOBEPXHi i MBHAKOCT Teuii 3MEHINYIOTBCS,
BONOTICTS n](();:p:)n @IUB, CHIFOBHH IOKPHB, IHTCHCHBHICT Aows, TeMnep ypal #OAHICTD 30iNbIMyeThCs, eposiiiHa qisnbHICTL OTOKY cnabmac. B mrwsis Teqii

flePeBaXHO BilKIAJAlOTECA MMPOAYKTH PO3MHBY, IIPHHECEHI Pi9KOIO 3 BEPXHixX
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Ae H, i H,— a6comoTHa BisMiTKa noBepxHi Gaceiiny BiANoBiaHO y BepxHiii
HHXHiH Horo gacTiHax.

I'padix Hapocranns mwiomi GacefiHy mo JOBXHUHI pidkM A03BOJIA
HPOCTEXHUTH 3MiHY HOro IUIOM| 3 IPaBoOro Ta NiBoro 6OKy.



qacTUH baceiiHy.

Micige, Ae piduka BIIaJac B iHImy piqu, o3epo abo Mope, HasHBACTHCA ]

rapaoM. Y NOCYULTHBHX pafioHax piuky iHOZ HE NOHOCATD CBOIX BOA 0 APYTQ)
6yTH CIpHYHHEHe KIIMaTHIHIMH yMoBaMI

piuku, osepa abo mops. Lle Moxke
(HeoCTATHSI KUTBKICTb ONaiB, 3HAUHE BHIIAPOBYBaHHs) a60 po30HpaHHIM BOJ

Ha spomeHHs. Micrid, e TaKl priKH HPHIHESAIOTH CBOKO TEHilo, HA3UBaIOTh

CJIITHMH THPIaMH.
PiuxoBa jovHa i pycdao piukm. Piuku 3BUYaffHO TEUyTb y BY3bK

BHTATHYTHX 3HIDKEHHX (opmax penbedy, SKi XapaKTepH3YIOThCS MOXHIION

CBOTO JIOXa BiJl OXHOTO Ki”Hisr o Apyroro i Ha3UBaIlOTbLCA JOJTHHAMA

CKIaJOBAMH YacTHHAMH piuKOBOI JOJHHY €. JHO, a60 Jgoxe, JOTHHH, TaIbBCA . :
4 11,0/10BOT0 TIOKPHBY 1 MepTBOi 30HH PO3MipH IO [OIEpeYHoro, BOAHOTO 1

pycio, 3a11a8a, CXHIH JOTHHEH, repacu i 6poBka. [JHo, abo moxe, JOTHHH — 1
HaiGLTBII 3HIDKEHA 1i yacTHHA. Ta7eper —— GesnepepBHa 3BHBHCTa JiHid, 1K
3'efHyE HAHHIDKY] TOYKH AHA NOTHHH. JTHO NOJHHH B TIOB3IOBXHBLOMY HAlIDs
3aliMacThes 3BUYANHO PIYKOBHM PYC/IOM, SKE ABILAE co6olo epo3itiny 3ariuby
BUpOOIIEHY BOXHHM NOTOKOM i 3anoBHeHy Horo Bogamu. HacTuHa JiHa AOJHH
SKa 3a7IMBACThCA BUCOKHMH PiYKOBHMH BOJIaMH, HAa3HBAECThCS 3aIV1ABOK0.

CxwmH JOTHHH PinKO OyBalOTb PIBHUMH. Ha HHX 9acTo yTBOPIOIOThY
pO3TAIIOBaHI BUCTYIIAMH HA heBHill BUCOTi HaA TATbLBErOM JULAHKH, TaK 3Ba
piuxosi TepacH. Tepac MOXe GyTH KifbKa, a TepIIoio, a00 HIKHBOIO, 3 H
sarpiapa. JIiHig CTMKY CXWIiB JONMHH 3 [OBEPXHEIO IIPHIIENTIOl MICIIEBOG
HasuBactbest Gposkoro (puc.3.3).

JMeuid Gepee ByjpoBa = piukOBHX JAOJIHH, ¥
' dopma i po3mMipH 3HaYHOIO Mipolo B

BalOTh Ha AEsKi TAPOJNIOTiYHi NpoLed
0COBIHBOCT] PEXUMY pitok. BUTbIIA af
MeHIma KpYTICTh . cxwiip KoM
CIIPUUMHSETCA RO TPHCKOPCHHA 2§
YIOBUILHEHHS CTOKY NOBEPXHEBHUX BOJ
pycno pidkH, PO3IMHMBAHHA nosepy
CXWIB IOMHHH i BHHECCHHs INPOA

pO3MMBY HAa AHO JONHHH Ta B piyKd
pycio. B fomiHax pidox MOXYTh HaKOTH4yBaTHCh MOTYKHi amoBianbHi BIIKIIA]
4Ki 3HAaTHO OGBOIHEH] | cBOIMH BOXaMH XHBJIATE PiUKIL ‘

Jamiapa B NEpiOf BHCOKHMX BOX 3aTPHUMYeE 3HAUHY KiTBKIiCTL BOJH,
mi3gille TIpH 3HIDKEHHI PiBHIB 3HOBY pianae piyui. OTxe, BOHA € NPHPOR
PETyJIATOPOM BORHOTO PEXHMY pidoK.

Poamipu i dopma pycia nyxe 3MIHIOIOTHCSA 110 JOBXKMHI PiUKH 3aJIEXKHO '
fi pogHocTi, GYMOBH [IOAUHH, XapakTepy nopif, fKi CcKIaganTk Py
Mopdonoriui 0cobIHBOCTI pycia MOXYTb 6yTH OXapaKTepH3oBaHi 1300a714
(MiHiIMH OJiHAKOBHX ruOHH) 1 HoImepeIHHM npogizeM, abo T1EPEPI3OM P, ’
(BEpTUKANBHOIO ILIOHUHOIO, TepIEeHANKYIAPHOIO 10 HANPAMKY Teuii). [lror
[OITEPEYHOro MEPEPI3y Ha3UBAEThCsA TIEBHA [Iomia, oOMexeHa IIOBEPXHEIO BY

flpasud Gepez
Bposua dosunu

1Midowea cxuny

——
Ano_Bonunu

Puc. 3.3. CxemaTuynnii mepepis
piuxoBoi AOTMHH
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i oM piuku (puc. 3.4).

V MexaX TiofiepedHoro npodiio pos-
PISHSIOT JLTOI BOJHOIO i dHBOIO IIEPEPI-
3y Ta MEpTBOi 30HH. Iroma BOAHOIO
nepepi3y IpA He3aMepaIiil piuni AOpiBHIOE
. ) [UIomi TIONEpedHOTo Iepepisy. 3a Hasgs-

Puc. 3.4. Boxunit nepepis MOTOKY y4cri jp00BOTO MOKPHBY VIO BOXHOTO
hiepepisy ZOPIBHIOE Pi3HHIL MO OTIEPETHOTO Tiepepisy 1 IOl 3aHypeHoro’y
woay Jwony. [lromero KHBOIO fepepizy Ha3uUBACTbCA Ta HacTHHA BOJHOTO
nepepisy, Je criocTepiraeTbes Tedist BOAM. ITrowmero MepTBOI 30HH Ha3UBAETHCA
f#4 YacTHHA IUIONI BOJHOTO nepepisy, lie. HeMae reyii Boad. 3a BincyTHOCT

XIIBOTO TIEPEpi3iB OTHAKOBI.

“Kusuil repepi3 XapakTepu3yeThet: LIHpHHOIO PIYKH B, M; ITIOLICIO O, M,
SMOYCHHM ITEPHMETPOM P, M (s1iHis, KA MIPOXOUTHL Bij ypisy BOAH ORHOTO Gepera
A0 Ypi3y BOIH IPOTHJIEXHOTO Gepera I10 AHY Pidky), rigpaBTidHIM pajiycoM R =
o / P, M cepemHBoro IIHOHHOO PIIKH H,=o/B M

EjleMeHTH XHBOIO Iepepisy pycia HE HocTifiHi i 3MiHIOKTBCS 31 3MiHOIO
piBHiB BO/H B piuui: Hafigacrime mpH ITi{BHIIEHHI PiBHIB BOHH 30LIBINYIOTHCA,
Mpy 3HIDKEHHI — 3MEHLIYIOTHCS. [Tpote cepeans rMOKHHA IPH BHXOZi BOMW Ha
sarwiaBy (NpH [iJBHIUEHH] piBHiB) MOXE 3MEHIUIYBATHCh, TOMY mo 3Ha4YHO
96inbIIyeThCsA LIMPHHA NOTOKY IpH MEHII 3HAYHOMY 30iIbIIEHH] TuIonii
TIONepeYHOTo Mepepisy.

o3 oBxmiii Mpodinn PpikH. [Mo3aoBxHi# 1podinb piukH XapaKTepH-
JyeThCs 110310BXHiM rpodineM ii AHa i BOJHOI IoBepXHi. Pi3HHIA BUCOT Ah 1BOX
Gyab-IKHX TOUOK BojHOI ToBepxHi abo naHA piuxu Mo NOBXHHI PiYKH
HA3HBACThCS TANIHHAM. BigHOIIEHHS BEIIMYHHHA NajiHHg JO XOBXHHH PiUKH Ha
AUTAHIL | HA3HBAETBCA TOXHIOM piuk I, AKHi JOPiBHIOE 1 = Ah / d. BeinanHa
nafiHEs OBUHCIIOEThCA B CAHTUMETPaX Ha 1 xM (CM/KM).

Jlist XapakTepHCTHKH KpYTOCTi MO3XOBXKHBOI'O npodino piyox KOPHCTY-
10ThCA TIOHATTAM TOXHIY. [Toxmwr — BeuuHa 6e3po3MipHa i 3aMACYETHCA B
JonsX OIMHHMIE, Yeo. Jlinis OHA Ha II03XOBXHbOMY npodini 3aBxIN HepiBHA
BHACTIIOK TepryBaHHi MMHOOKHX Ta MLTKHX Micllb Y pycili pidKH (izrecis 1 mepe-
xarip). JliHis X IO3J0BXHBLOIO npodino BOAHOL MoBepXHi Ma€ BiHOCHO
{u1apHmit XapakTep (puc. 3.5). ‘

S

Q

3

=

£

Puc. 3.5. TToagossxHiit npodink piukH i 'E.
nocTizioBHi craail #oro dopmyBaHHsa 5
{ — mosmoBxHii mpodimy; 2 — nocaifoBHi » ip £
cramii sMminm mpodimo (2, 6, 8B, 3 — —3 3 zga éa Y 45 g
pigkaazn y 3HHKEHNX micusax km 350, 3$_0 250 1 Igo 5 0 |§
Jlomxusa piuku m
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3anexHo BiJ{ MOXMITY AHa JAOIHHH i TIOpijl Ta [‘pyH’I‘iB AKi CKJIAIAI0Th PyCI

H, % 10¢ ]
HOXIUTH (K { HaIIIHHH) OKPeMHUX DiYoK pisHi (radu. 3.2). ¥ piBHMHHMX paitoHa ﬁ o —1
JIe PIYKH TEIYThb Y M AKHX OPOJAX, MO3XOBXHii npodnnb Mae BHITIA/I YBITHYTO E 6¢ ~NE \—, =F-<1 :.—__.g ]
KPHBOT 3 ITABHILEHUMH TTOXITaMH Y BepXHiil Tedii i MoCTyNOBHM 3MEHIEHHSM il A ‘\ I @f 4 —4
y Hampami 0 rupia. s ripcbKHX pidOK XapakTepHi HelpaBHiIbHi cxixua = 60 ""* SR P _:\ —-=57
obprcH TO3M0BXHIX mHpodimiB: OKpeMi AUIAHKH 3 .MalHMH OXHIAM ::‘r \\ N, A,\\ @ : \““5
YEPryIOThCS 3 JUITHKaMH KPYTOro NaiHHA, Ha AKUX MOXYTb OyTH oporH aby ] 40 N *og ~.. o] N
pojocmanH. ' @ apl @ AR
" . . 20 = -

TToznoBxHii npodink pyciia 3 YacoM 3MIHIOETECA MAJIO, THMYACOM SIK g ‘-\\\* #‘ e - \\

[O3J0BXHBOTO Ipodino BOAHOL noaepxm XapakTepHi 3Ha4Hi 3MiHH, TI0B'13a = oo I == :::'_

00 90 80 70 60 50 40 30 20 © 0. 7%

Biacrans Big rupna B % HOBXKHHU DIYKH

31 3MiHAMH BOZHOTO PEXHMY.

Cepen Benukoi Pi3HOMAHiTHOCTI MO3NOBXKHIX MPO@iNiB BUALIIIOTHC
nﬂaBHOBBJTHmi? Ha 4KOMY BiI3HAYa€ThCsA 3MEHINEHHS [TOXITY Bill BUTOKY [
THPIA; IpAMOTIHIFHHH, KOJIH IOXIUT Mae Maibke MocTiifHe 3HaueHHs BlJl BUTOKY 1 5 .
THpITa; ONYEIHE, I AKOTO XapaKTepHe 3HIDKEHHS IIOXWIB y BepXiB AX MOTOKY
30iIbIlIeHHs — B TOHIB3Y, CTYMHYACTHH —— 3 Pi3KUMH 3MiHAMH ITOXWIB IN
JOBXHHI piukH (puc. 3.6).

IMospoBxHi npo¢ine OyAB-AKOTO BOAHOIO IIOTOKY € pE3yJIbLTATO
B3aeMOJI1 BOA piukH, IODPiA i TPYHTIB, fKi CKNAAAIOTEL pycio. Boauuii nioTik
ONHHX AUTAHKAX PO3MHBAE PYCIO, HA iHUIMX BifiklIaJjlac HaHOCH, 1O BCiil piu
[IPOHOCHTh AKYCh KUIBKICTh iX y 3aBHCIOMY craHi abo mepecyBae IO AHY
DopMyBaHHA MO3I0BXHBLOro npodiyiio piuku BinbyBaeThea HaliHTEHCHBHIILE,
nouaTkoBiit floro cragii. 3 yacoM NMOTik, NOrIUOIIOIOYN i PO3MHUBAIOYH PYCIL
MOCTYHOBO BHPIBHIOE CBiil nosnoaxmm npodinb. Benuke 3HaYeHHS

Puc. 3.6. Pisni ¢popmu nopagorxuix mpodinis
pBirayTHit, B — npsaMoniniimnii, B — cryminuamuit, I — omyxnuit

¢opmyBaHHI IPOGiMIO Mae BUCOTHE NOJIoXKeHHs 6asucy epasii. TIpu rmiABHIIEHHi
fusncy eposii po3MHB 3MEHINYEThCH, IPH 3HIDKEHHI — nocumoeThed. Ilpu
¢lrajioMy TiostoXeHHi 6a3ucy epo3ii BCTAaHOBIIOETLCH PiBHOBAra MiX pO3MHBOM
pyciia, BIIK/IaJaHHAM HAHOCIB Ta NEPEHECEHHSIM iX. B pe3yabTaTi yTBOPIOEThCS
plHocHo cranmii Ho3noBXkHill Tpodink, AKHI Mae JOCHTh MPaBUILHY BBiCHYTY
$opmy, — npodinb piBHOBArH.

T10310BXHiil PodiTh BOJHOT ITIOBEPXHi OTOKY HE 3a/IHIIAEThCs MOCTIHIM
nporsrom poky. Ipu 36inbIneHHi cTOKy BOAH IOXIUIH Ha Iuiecax 3011b1yoThes,
Ha nepekarax — 3HHXKYIOTbCS, MPH 3MEHIIEHH] CTOKY — HaBmaku. e aBuie
MOXHa NosICHUTH Tak. [IpHNIycTHMO, IO B SKMIiCh Iepiof BUTPATH BOJM B piull
TAKi Mani, Mo BOAA 3amoBHIoE Jinime ruboki Micna (twieck). B meft wac
tovioBXHiiE npodine BogHOI MOBepXHI MaTuMe cXigdacThii xapaxtep. Ilpu

Tabmuus 3.
OcHoeHi xapakTepucTHKN Hai6Ginpmux pivox Ykpaiiu

Piuxa Los- Maowa NManinna, | Cepenuiit piunit crix § 48inpmeHHi BHTpaT BOAW i MiABHINEHHi 1i PiBHIB BOJAa B pidili IouHe
e Bgiosss_ oM/ K o °°l;:3"" HepeNMBATHCA Yepe3 TiepeKaTH, NOXWIH Ha Iulecax OyAyTh MalHMH, a Ha
inpo 2200 50'4000 11 375 — 53 % fiepekaTax — HilIBHllI.CHHMH. IIpn nojansioMy 3§1nbmeHHi BUTpaT BOJAH 1
IHicTep 1362 72100 56 3.8 8.66 flBHIenH ii piBHIB PisHHLA B MOXWIAX HA IUIECaX i NepeKaTax 3MEHIIYeThCA |
fecua 1126 88900 13 4.1 11.4 30BciM 3HHKAE.
CiBepchKuit 1053 98900 .18 2.0 5.62 Honepeuri npodiym pitwn. [Tonepeunnii npodise BOAHOI MOBEPXHi PiuKH
Horee Y1e6iILIIOro He € TFOPH3OHTAIBHOIO JiHiclo. BiH XapakTepmsyeThes mepe-
Eg?}z 2?2 Z;;g ?gg 281"07 g:gg MHICHRAM PiBHS BOJM MOGIM3y OfHoro Gepera Haj piBHeM BOAM NOGIH3Y
s Byr | 792 53700 "0 7 W RPOTIVIEXHOTO, a B Pl BUNAAKIB OKPECIIOETECS JIOCHTb CKITaTHHMII KPUBHMIT
o AT 748 114300 0.85 3.7 13.2 MisMu.
lcesn 692 22800 23 2.6 1.88 Pisuung B piBHsX 6ing NPOTHIEXHHX GEperiB CIpHYMHEHA TIIM, IO, I1O-
Poce 346 12600 61 2.2 0.86 liepie, pyci1o piuky HikonH He 6yBae npaMoniniiiaum. I1in gac pyxy Boau Ha
Opee 320 2800 27 1.6 0.099 & nlisiHIli i3 3a0KPYFIEHHM PO3BHBACTHCS BiALIEHTpoOBa cina. CTyniHb KPHBH3HH
c:;);;p Zgg igfg i %8 gg 00.'01570 pycia XapaKTepH3YeTLCs pa,zu’ycozv{ KDHBH3HH. Koxﬂna YacTHHKA BOMH, sKa
Kanomiye 500 5070 o1 > 4 0.160 pPyxaeTheAd Ha 320KPYIVIEHHI, 3a3Ha€ Ail BUAUCHTPOBOI CHIIH P,. Ilig miero mici
Vi 133 2000 1400 14.2 0.9 CIUIM YacTHHKA BOJAH NpsMye X0 BBirHyroro Gepera (puc. 3.7). Kpim Toro,
CuHioxa 111 16725 47 1.7 0.92 XKOXHAa YacTHHKa BOJHM 3HAXOINUTHLCA IMiJl BIUIMBOM CHIH Bard f, cnpaMoBaHOi
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KinbkicTh BOJH, SIKY OAEPXYIOTh Pi4KH BiJ Toro ado iHIMOro pxepena

a . 5 Ab E 3BEDXY BHH3 110 BEDTHKZy,, chpy, neogHakoBa B DIiSHMX PaiiOHAX | 3aleXuTh B OCHOBHOMY Bil
\Ll_/ A M BP___——<—7 PipHomuo"a 0Gox cuil P Ry iviarirarix ymos. [IpHpOHBO, IO B KAPKIX PafioHAX, A€ CHIry He Gysac i
[ ahi @ B BOpIOE 3 CIOO [ AKKHCE W, 0 116B] BOAN 3aIATAIOTE HA BEIKIH [IHGHHI, CIMHAM JKEPEIOM KHUBICHHS
o i_._i’ D U o. Bifo-M0, HIO IIOBEpY pivox € gomii. B palioHax 3 XOJIOAHUM KJIMATOM, TPUBAJIOK 1 CHIXHOIO 3UMOI0
P Bf)lIH 3§Bmf‘ HOPMam’Ha HCHOBHA POJIB Y XKHBJIEHHI PitOK HAJIeXUTL I'PYHTOBUM i TaJluM BojaMm. OCHOBHA
' ’ . PIBHOJIIOHOL BCIX CHIL, &y, 1y15a pivok VkpaiHu Mac repeBaxHO CHIrOBE XHBICHHS, IPIHYOMY 10 HOro

N — Ri0TH Ha Hel. OTxKe, OB iy 1iverhes 3 MiBHOYI Ha IiBJEH.
Puc. 3.7. Jlis BiAueHTpPOBOI CHJIN Ha BOAHY Hsl BOJH TTIJ| BILTHBOM C V 30Hi cTemis, Ae IPYHTOBI BOAU 3ajATAlOTh [NIHOOKO i He HPEHYIOThCS
MOBEPXHIO Ha 3a0KPYTVIEHHAX i f 3amicTb TMONOKCHES & ,1yyvpr 4 NiTHI JOIIOBI BOAH B OCHOBHOMY BHTDAuaiOThCS Ha BUITAPOBYBAHHS,

3alMae IOJI0KCHHA AE. MMKIT KUBIAThCA JIMIIE 38 PAXYHOK BECHSHOTO cHiroTasHHA (IIpHYOpHOMOpCE-
- Ho-apyre, pi3HMIFO PiBHIB Gils MPOTHIEKHHX OeperiB CIPHNHIOC Ry, yyysoppma, [TpHasos s). PiuKy i3 3HAYHOIO YACTHHOIO JIOTIOBOTO JKHBJIEHHS
Kopiomica. Tlin BIumHBOM OOEpTaHHA 3emsti HABKOJIO CBO€1 oci §c1.3‘m§, xapakTepHi Anst Kaprar.
PYXaIOThCsl, BIIXIWIIOThCA BiJl TIO9ATKOBOrO HANPSMKY PYXY Y MIBHITHIA IIBE Briepure ponb KIMaTy B XHBJIEHHI pitok BiasHauns O.1. Boeiikos (1884).
IpaBopyH, a B MiBJeHHij — JiBopyd4. PiBHOMIOHA ABOX CHIl — CIJIH BAIY | Ry, nyeap, mo prukw e mpogyxrom kmiMaty ixuix GaceitniB. Ha choromni e
Kopioftica — yTBOPIOE 3 HAalIPAMKOM CHIIH Bard JeKUH KYT; 1 IIOBEPXHSA BY, o xenms qemo posmupene: prakH € IpOAyKTOM KIIMATY HA 3AraTBHOMY (OHI
YTBOPIOE TaKHH caMHii KyT 3 FOPH3OHTAIILHOIO MIOMIHHOIO. Y mungmagry. 1uM nmizxpecioeThes OpoBiIHa POJib KIIMATy i 3a3HAYAEThCA, IO
®opMma BOAHOI TOBEPXHI B piukax KpiM KITiMaTy, B KHBJIEHHi Di4OK Il€BHe 3HAYEHHs MalOTh TAKOX i iHmi
YacTo Ma€ CKIajJHMH Xapakrep: Ml 4ac nuunadTHi yMOBH — reoJioriuna 6ynoBa GacelHiB, IXHi TPYHTH, POCIHHHICTB,
BOJIOTLIS i NABOAKIB MPH HiABHIICHHI OEPHICTD, 3360JI04eHICTE TOMIO.
piBHIB BOHa CTa€ OMYKIOI, NPH crafi — Kiacugixanig pivox. BHXOAAYH 3 IIOJIOXKEHHA, IIO PiUKU € IMPOAYKTOM
BBirgyTo. Jlo 1BOro CHPHYHHAETHCA kiimaty, O.1. BoeiikoB ITOTHB 1X Ha TaKi THITH:
piska 3MiHa IIBUAKOCTEH IPOTIKAHH T 1. Piuxy, gxi ofepXyloTb BOJAY BiJl TAHEHHS CHITY Ha piBHHHAX i
BOJM IO XUBOMY Iepepisy B Lieli mepion A3 HeBcoxux ropax (mo 1000 m). Haibinein HabauxeHi KO LBOro THIY PiukH
(puc. 3.8). Ha Miccicini, nHampukian,  Puc. 3.8. @opma soaxol izl yipiiynoi wacrunn Asii (Komnma, Huxwns TyHrycka) i ITiBHiuHOi AMepHKH
‘pisHMUA MiX YBIrHYyTHM 1 ONYKIHM mig yac BoAONUIIA ¥ ()koH Ta iH.), fie CHIrOBHi! TOKPHB NEXHTL 8—10 Micanis.
piBHSAMH JOCATAE 2 M. ' ‘ : Tum II. Piuky, siki ofepxyioTk BOAY BiJ{ TAHEHHS CHITY i Mboay B ropax. Jlo
) nboro tumy Hanexats piuke Cepeanpoi i IlenTpansHoi Asii (Amyapap's,
3.2. JKuBieHHA PIMOK Y Cupaap’s, TapimM Ta in.). MakcHMalbHi TeMIepaTypH NOBITpPsS BITKY B
Iieperta aummjieHHs. JKUBJEHHS PidOK MOB'S3aHE 3 aTMOCHEDH fuceiiiax PigoK LOrO THITY 3yMOBITIOIOTh JITHE BOXOMIINA. . 5
onazami. HaJXOMKeHHs BOQH B iKY HA3HBACTHCA XUB/CHHIM. Bupins Tpm I11. Piukwy, STKi OZIEPAKYIOTH BOAY Bill 0Ny i MAIOT BOAOMIILIIA BITKY. Leit
OTHDH BHIH KHBIEHHS PIIOK: CHITOBE, AOMIOBE, MBOJOBHKOBE, MA3EMA T ?1qox BIIACTHBHI PErioHaM 3 TPOMIYHHMIL | MYCOHHHME JIOIaMH (AMa3oHka,
3aJIeXHOCT] Bill MepeBaXaHHs TOTO M iHINOTO BHAY JKHBICHHT 3HAXOIH Koro, I'anr, AN})’p Ta iH). ) ' ' .
BOXHHI peRUM PItKH, il TepMiKa, TiIPOXIMIMHII PEXHM Ta PEXHM HaHOC ] Tum. IV. Pltqm, B SIKHX BOAOIUIA OyBae BHACIIZOK TAHEHHS CHIrY HaBecHi
XOJOJHY TOpY POKY OIaJH HaKOIHMYYIOTHCA Ha [TOBEPXHi piqxosvnx §ace i :‘ )(i)iHa TIoaTKy JIiTa, [IPOTE 3HAUHY YaCTHHY BOXH BOHU OACPKYIOTL 1 BIY J0IMy.
BUIVISAL CHIry. ¥ piBHMHHMX paffoHax i Ha HEBHCOKHX ropax IeH CHIl y eit Tamn prioK BJE?C'H’IBP.I.H PaloOHaM 13 CyBOPOIO Ta CHDKHOIO 3HMOIO (GinbicTs
TIOpY POKY TaHe i CTae JKEPEIoM XHBIEHHS PidoK. Ha BHCOKHX ropax ¢l pinng;mng pll‘;I.OK XizHod Cspony, piuxu CraHiHaBil, [iBHIYHO] 4acTHHHU CL[IA)
Teruty MOpy POKY PO3Tac He TMOBHICTIO, NOMOBHIOE 3aMac, IO 3aTHIIIY HIL Y. 1“”% AKL KHUBIATLCA IIEPEBAXKHO 33 PaXyHOK JOIIB Y3HMKY; JUTHI
[IONepEIHiX POKB, i Jac MOYATOK JHOJOBHKAM, Tami BomM UMX CHI H'lld'IIH He IyXe BIVINBAIOTE Ha 361IbIICHHS BOJIOHOCHOCTI piuOK uepes 3HauHi
TBOXOBHKIB € 111€ OJTHHM /DKEPENOM KHBIIEHFT PitoK, JacTHHa JOMOBHX i H!l‘p..’iTI/I Ha BHIIAPOBYBAHHS (piuxu Cepennboi i 3axigHoi €Bponu, yacTKOBO
BOI HE CTiKae TIO IIOBEPXHi, a MPOCOHYEThCS Y BEPXHi IApH 3EMHOI K( | lipirranchrix QCTpOBIB Ta in). o
4aCTKOBO IPEHYeThCA pidkamu. Jlesika WacTHHA IIX BOX fife Ha IOTIOB Tun VI. Piuky, SIKi MaIOTD JOMOBE KIBICHHSL. Bojomiis Ha HuX TaKoX
[IHGOKO 3ANATAIUMX 3aMaciB IDYHTOBHX i MifI3eMHHX BOJ, fKi 3H HpHIagae Ha 3HMY, B JIITHIO TIOPY CTiK HEBEIHKHIT, MOXUTHBE MEPECHXaHHs PidoK

OBLIBHIINIE MTOMAAAI0Th Y PYCIIa PiuoK.
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(piuxu IliBpenHoi €sponu, IliBHiuHOI Adpuxy, Kamidopsii, Yir, Hos
3emangii Ta in.).

Tun VII. BiacyTHicTh pidok BHACHIZOK MOCYLUUIMBOCTI KiiMaTy. 1le piux
nycrens Caxapa, Kapaxymn, KuswikyMm, mwiockorip'is Llenatpansaoi Asii
[TiBHiYHOI AMEPHKH. ‘

Tun VIII. Piuxu, ski nepecuxaioTb. BOHH XUBJIATLCA Bill AOLIB Iy
KOPOTKHIf Yac, MOTIM piuKH MepecHXaoTh i 3aJIUINacThCA JIHIIE psij Iuiec (Piuk
Hisniwroro Kpumy, Cxignoro 3akaBkasss, yacTuHu MoHromii 1a in.).

Tun IX. Kpainu 6e3 piuok, BHACIOK TOTO, O TXHA TEPHTOPIsI NIOBHICT
BKPHTA CHIl'OM i TEOAOBUKaMH.

B.ZL. 3aiikoB 3po6uB cripoOy kiacHikyBaTH piukM 3a iXHIM BHYTpIlIHE
PiYHHM PEXHMOM CTOKY BojH. BiH mominus yci piuku xosumusoro CPCP
TPH OCHOBHI rpynu: I — piuku 3 BecHssHuM BogomiwisiM; 11 — piuku 3 Bogormi
JIIM Y TeTu1y 1opy poky; 111 — piuku 3 naBogkoBHM pexuMoM (puc. 3.9).

Jo TpynH pivoKk 3 BeCHSHHM BOMONLULIAM HAJIEXHTH GilBINICTL pivok. 3|
XapaKTepOM BECHAHOIO BOOITULIA Ta iHIIHUMH OCOOIHBOCTAMH pEXHMY piu
i€l rpynu MoAileHi Ha IU'ATh THILB: Ka3aXCTAHCHKHH, CXIIHOECBPOIICHCHK:
3aXITHOCHOIPCEKHE, CXIAHOCHOIPCEKHI | AMTAHCEKHI,

PiukH Kka3axcTaHCBKOro THIIy XapaKTEPU3YIOThCs JIyXKe pi3ko BHpaXeHo!
BHCOKOIO XBHJIEIO BECHSHOIO BOJOMNLMIA, B iHINI IOpPH POKY BOHH 1Y
MaJIOBOJHI, a 6araTo 3 HHX HaBiTh MepecHxaloTh. 3HAXOMATLCA TaKi piuku

FaKk1IM pexxriMoM € Ha KaBkasi,
# C'epeiniit Asii Ta Ha Caxanini l
(pluxn Tom, Bisy).

I'pyny pidok 3 Bomomij-
ARM Yy ‘TeIUly TIOPY POKY MOJi-
AR, HA JIBa THIIM: JaJieko- I dLmlivi v vtlvitvnfax] x Dl 7
exipnnt i TIHB-IAHCEKHA. [Ina  Hesaxcmanconud
MYOK JagexocxiZHOro THITY
XADUKTEPHE HEBHCOKe 1 ayxe
POYISIHYTE BOJOIILIA B TEILTy
HOPY | HU3BKUI CTiK IIPOTATOM
perinn poky. OCHOBHHM JIXKe-
POIOM OKHBICHHA  pIdoK € WAmuRiR, Wb lx'#ﬁ A ) T A A T AT
AoNeBI BoAH. barato pidOK  Zaxbrocubipesrud Cxidnocubipconud
WiMKy lepeMep3sae. JIo 1poro
Ty Hajiexats piuku Jlaneko-
ro Cxomy, Cximnoro Casny,
Yabuiikamas i SHo-Igairipes-
Koro pafioHy (piukn Amyp,

Yex, Sna). . \

bt
THIHb-IIAHCEKHIT THIT pi- Pia RV vV vidug 1x] X xsixi Rl v [velvatvd ixt x Dol

mwv il X Xl;]

P
o

Xl

~

nocyumnuBHx paiionax Kasaxcrany, 3aBosokst, TypHHCBKOI HH30BHHH, TOOTO YOK 32 XapaKTepoM BOJONULIA Aamadceue Aomiocubied

TaMm, JI€ CHil' € OCHOBHKM i Mailxe eIUHUM JKepelioM XUBIIEHHA PiYOK. YACTKOBO MOJIGHMIT g0 mane-
CXITHOEBPOMEHCEKHE THIT PiYOK XapakTepH3YeThes BHUCOKHM BECHSIHH KOCXiIHOTO, HpOTe BOJOMIILIA

BOJONULISM, HU3bKOIO JITHBOIO i 3MMOBOIO MEXEHHIO Ta IIABMILECHHM OCIHHIN ja 111X hopMyeThesi He AOMIO-

CTOKOM 3a paxyHoK gomli. HafGiNbm Moka3oBUMH NPHKJIaAaMU PivoK LbOTY piMil, a TaTUMH BOJAMH BHCO-

Tuiry € Bonra, Jlninpo, JloH. KOMPHHX CHIriB i JbOXOBHKIB, | ] i
Jaxi{AHOCHGIPCEKHH THIT PiYOK BiAPI3HAETBCA HEBHCOKHM i pO3TATHYTHN rofiro TicHO TIOB'SI3aHE 3 XOJA0M LTIV V VIV X X o h" W {utl vl v [vrvimloe] x i )

BECHSIHUM BOJIOTILINIAM, IiABHIIEHHM JIiTHbO-OCIHHIM CTOKOM Ta HH3LKO Tanb-wonecsnul Npuvopiomopcoruil

3HMMOBOIO MEXCHHI. 3rila)keHe BOAOIULIA 3YMOBIIOETLCS AK PiBHUHHH
XapakrepoM penbedy, Tak i 3HauHOW 3abomouenicTio 3axigHo-CubGipchbk
piBHHHH (piuku O6, IpTHuI).

Jns  pidoK cXiIHOCHOIPCEKOrO THIIY XapakTepHe BHCOKE BeCHs
BOJOMIJIS, JIITHLO-OCIHHI MABOJKH i AyX€ HU3BKHI CTIK y 3UMOBHIi nepiox (a
0 TIOBHOTO TiepeMep3aHHsi pPiuok). Lle MOSCHIOEThCS HE3HAWHOIO POJLI

reMiiepatypH. Llel Tun xapak-
tepHUH 113 ripcbkux pidvokx
Tunp-llamro, Ilamipy, Benu-
xoro  Kapkasy, Kamuarku
(pluxm Tepek. Baxm, Hypek).
Cepen piuok 3 maBojko-
BIIM PEXIMOM BUIUIAIOTE TPH [1[#[Wliv]V lviviad o £ o [

=

MV viviivewmixi X ix,

I'PYHTOBOro0 XHBIEHHd B ymoBax OaratopiyHoi Mepsnotn (piuku Anzadunu: TIPHYOPHOMODCHKHH, — Hpuncokiud TissMonasnasemu
Komma Ta in.). NPHMCBKHA | MIBHIYHOKaBKa3b-  Puc 3.9. Tunu BogHoro pexumy piuok
Anraffcskuif THIT DIYOK BiJ[3HAYACTbCA HEBHCOKHM i DPO3TATHYTHN xytff (3a B.J1.3atikoBum)

BOXOMIIIAM, MiABUIIEHHM JIiTHLO-OCIHHIM i HH3bKHM CTOKOM Y 3UMOBHI nepio,
Takuii xapakTep BOJOIUIS B OCHOBHOMY. BH3HAUYAETHCH PEXHMOM TaHEH
CHIir'y B ropax i yMoBaMH CTOKY AOINQBHX onaliB. CHIr y ropax TaHe HOCTYIIO
10 OKPEMHUX BUCOTHHX 30HaX i CXuiaX, yepes [0 Tajli BOAU HAAXOAATh ¥ PiuKi
MIOPiBHSHO HEBEHKUX IUIOI, a Lie po3Tiarye Bogoniuuis. Kpim Arnralo, piukn

Piuku npryopHOMOpcsKkoro THIIy MaloTh NMAaBOJKOBHIl pexHM NIPOTATOM
poky. Bid 3ymoBIIeHuit 3HAUHMMH JolnaMu. JIo LbOTO THIY BiIHOCATHCS piuku
YukaBKassd, a TakoX KapHaTChKi NMpPHTOKH HAuicrpa (piukn Coui, Kypa,
Hepemorn).

Ha piukax KpHMCBKOro THIIy NaBOAKM CHOCTEPIralThea MPOTATOM
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mHiunux pationax i 90-100% piyHOro CTOKY — B MiBAEHHUX.

X apaKTep BOAOTIILIS 3MIHIOETECA 10 HOBRKHHI piuki. V BepxHiii Teuil BOHO
VAPIHKTCPU3YETHCS ITBHIIKHM 3GiNBLIICHHESTM BUTPAT | PIiBHIB BOAM, IOPIBHAHO
(@POTKHM 1EPioIoM CTOAHHS BHCOKHX piBHIB i TPHBAJIOCTI BOAOTHILIA. Baus 3a
eule1o 1 BIUIHBOM 36iNbIIEHHA BOAHHX MAC, AKI HaAXOAATH Y PYCIo PpidkH,
MAKCHMAITBHI PiBHI i BHTPATH MOCTYIOBO TeX 301MbIIYIOTHCS i, He3BaXAIOUH Ha
el yiloiody polib pyciia i 3arliasy, TPUBAJCTD Ta 06" €M BOAOTILLIS 3011BHIVIO-
‘thon. B cepenniil Tewil MakcHMasbHi PiBHi 1 BUTPATH AOCATAl0Th, K IIpABUIIO,
#aliGiiLmpx BenHUHH. Y HIDKHIM Teull peryiooua poJb 3alllaBu i pycna
A0lnyeTeea e OinbHIe, a Ie CIPHYHHAE DPO3TATYBaHHA BOJOINNA i
MelIcHHS MaKCUMaJIbHHX BUTpaT.

Pi3HOBHAHICTIO BOJOMINE € HoBeHL. IloBeHi — e JyXe BHCOKi BOJOIILILIA,
#Xi 11pH3BOJATE O 3aTOILIEHHs 3HAYHMX IUION] Y JOJIMHAX PpivoK.

Mapomeu — 1€ BiHOCHO WIBMAKI # KOpoTKoYacHi mMiafoMH piBHIB i
WOLILInenss BUTpAT Boad B piuni. Ha Biaminy BiX BOJIOIJIb BOHH BHHHKAIOTH
HeperyJIIpHO, X04a B KOXHOMY KOHKPETHOMY paiioHi HACTaI0Th B OJIMH i TOH XKe
ceson. Tlapoaxu HaliuacTinre GopMyI0™hesl BHACTIOK BHIIAJaHHA JOMiB i 37118, a
JAKOX CHICOTAHEHHS Mi YaC 3HMOBMX BiJUIMT. 3a 4acoM HACTaHH: I[1AaBOAKH
MOXYTh GYyTH 3HMOBHMH, JTITHIMH Ta IIPOTATOM YCbOTO DOKY. OciHET TaBOJKU
#l\pisHAIOTHCS B THX, IO HACTAIOThL B iHII ce30HH, THM, IO BOHH MEHII YiTKO
WHpaXeHi. Ta MEHII peryJsapHi. I'igporpa¢ CTOKy IaBOAKIB CKIIaJHHH,
GaraToBepIMHHKA. [1aBOJOK AapaKTepu3yeThCa THMH XK eleMEHTaMH, IO %4
pogoniuis. I1aBoJKu NOAUAIOThCA HA MicIes] (KO iX chopMyBasH oI, KOTpi
BHITAIK B IAHOMY PETiOHi) Ta TpaH3HTHI a0 BEPXOBI, AKi YTBOPHITHCA BiJl JOILIB,
KOTpi BUIaNH BHIle Mo Tedii. 11aBonKoBa XBUIL HiJ yac pyxy BHM3 32 TEHi€I0
posraryerbet. Skmo Ha AKifich MUIAHLOI piukM MOBXUHY IABOAKOBOI XBUUI
npnifEATH 3a 1, BHCOTY 3a h,, To uepe3 IEBHMII NMPOMIKOK 4acy t, MaBOAKOBa
XBIUI TIEPEMICTUThCA BHH3 3a Tedielo,
JOBXKHHA 1i CTAHOBUTHME l, @ BICOTa h,
(puc. 3.10). Ockinpku mmijy 4ac PpyXy
fIABOIKOBA XBHJIA PO3TATYEThCA, TO 1>,
a h,<h,. IlIBuakicTh pyXy NaBOAKOBOI
xpivti V oBYHCITIOEThes K BiIHOIIEHH:
AOBXMHA HUIAXy L, mo npeinmia XBuis,
)0 yacy pyxy t, Tobro V=1/t. ,

Sk moxa3yloTh HaTypHi cloc-
TeCPEXEHHS] TA TEOPETHYHI JOCTIKEHHS, HIBHIKICTL pyXy rpebeHs naBoaKa 110
JoBXHHI piukH Haiyactiie Ginpina Big cepefHLOl IMBHAKOCTI Tewil (uns
OKpeMuX piwok y 1,5-2 pasu) i 3aNexuTsh Bill moxmiy, xapakTepy pycna #
BETHYEHA BUTpaTH Boau. [1aBO/IKH Ha MPCHKHX piukax pyXaloThed 3 IIBUAKICTIO
10 4 M/c i 6inbie, piBHAHAMX — 1,0-1,5 m/c. O6 eM BOAH 3a MABOJOK 3aJIEKUTh
Bl KinbKocTi omaiiB, KoTpi HOro CIpHYHHHIIM, TPHUBAJIOCTi 1X Ta BTpar Ha
lIpocOUyBaHHs i BHIIAPOBYBaHHs. BHCOTa TaBOAKA 3AIEXUTD Biji iIHTEHCUBHOCTI

XOJIOJHOFO TIepioAy poky. BiiTky Ta BoceHH 6araro piuok mepecHxaioThb. 1]
THI pidok nomupenuit y Kpumy, Jlenkopani Ta iHmux pafionax (piuxu Canri
AnnMma, Kaua).

Piuku miBHIYHOKAaBKA3bKOI'O THIY B XONOJHY IIOPY POKY MaioTh CT
MeXeHb, a B TEIU1y — 4YacTi naBoAkH. J{o HuX HajlexaTth B OCHOBHOMY BOAOTO
cXifHOi MONIOBMHH mMiBHIYHOTO cxuny Bemukoro Kapkxasy (piuku Benuk
3esteHuyx Ta Mamuii 3eneHuyk, Kyma).

Krnacudikaniro pidox 3a iXHIMH OKpEeMIMH O3HaKaMH IIPOBOJIWIH TaKo!
M.IL JIbBoBuuy, J.I. Kouepin, M.A. BenukaHos, B.M. Poxesuy, A.B. Orienc
kuii, I'.B. JKese3HAKOB.

3.3. Bozumii PeKHM PiuoK

3akoHOMipHi 3MiHM B d9aci CTOKY, IBHAKOCTeH Tewil, piBHiB BOAH
[IOXHIB BOXHOI NOBEPXHI HA3HBAIOTHLCS BOJHHM PEXHMOM pIYKH. BuTpa
piBHi, IIBHAKOCTI, IOXHIM — II¢ €IEMEHTH BOJHOIO PEXUMY. Boanuit pexu
3aleXHUTh Bifl cykynHocti ¢isuko-reorpadiuHux ¢axropis, cepen SK
HalBaXJIMBIIly pONL BiMirpaloTh MeTeopoioriudi Ta KJIiMaTH4Hi ¢akTop
BUBUYEHHS BOJHOTO PEXHMY Ma€ BeJIUKE HAYKOBE i IPAKTHYHE 3HAUECHHs. 3HaH
BOZHOTO PEXXUMY HeoOXiHe pH BHBYEHHI TEPMIYHOTO Ta JILOJAOBOIO PEXHM
pPeXUMY HaHOCIB, TiApOXiMIiYHOI'O peXHMy TOLIO, NpPH MPOEKTYBaHHI Pi3HY
HapOIHOTOCIOAAPCHKUX 06 €KTiB (HACENEHHMX NYHKTIB, MOCTIiB, €JIEKTPOCTa
11i{f) TOIO. ‘

YV BOJHOMY PpEXHMi pi4OK BiA3HauaeThCd 3aKOHOMIpHE HepryBaH
HpOTATOM POKY Iepiojis IiABHINEHOI Ta HU3bKOI BOAHOCTI, SIKi BiOHBa0
3MiHH YMOB >XHBITeHHs piuku. 1Ii nepioad HasHBalOTBCS hazamH BOIHO
pexuMy. OCHOBHHMMH (da3aMU OCTAHHbOTO € BOJOITIUIL, MEXCHb JUTHA
3HMOBA, (ba3a OCIHHIX JOHIOBHX Mapofki. Ha DiBHMHHHX pidkax Homip
LIHPOT 3BHYAiHO CHOCTEPIraioThesd Bei YOTHPH a3y, HA TiPCBKHX piuk
Hajfuacrime 6yBaloTh JIHLIE ABi Qa3u: TaBOKOYHA Ta MEKEHHa.

Bogominas — I MOpiuHME, BiAHOCHO TpUBaNHil mifiiom piBHIB
3GiIbIIEHHS BHTPAT BOJM, 3YMOBJICHHH HAIXOJUKEHHAM BOJIU Bifl IOJOBHO
JKepena XHBJIEHHH. 3a MOXOMKCHHAM BOJOINLIA MOXe OyTH CHIrOB
CHITOBO-A0oOBHM 360 JOI[OBHM. 33 4acOM HACTAHHS BOAOIIIIIA MOXYTh O
BECHAHHMH (TaHEHHS CHIl'y Ha piBHHHAX Ta HEBHCOKHX rOpax); BECHAHO-ITHI)
(TaHeHHs CHir'Y B TOpax), J/THIMH (TaHEHHs Bi9HUX CHIliB Ta JIbOJOBUKIB Y IO,
Ta BHMaJaHHA MyCOHHHX Ho1iB). 3a ¢popMolo rifporpada (rpadika koNHBaH
IOJeHHUX BHTPAT BOJH) BeCHsHE Ta BECHIHO-JiTHE BOROMULIA HaifyacTi
6yBac ONHOBEPIIHHHHM, A JNTHE — OAraTOBEPIIHHHHM, 1O TOB'I3aHe 3 KO
BAaHHSIM TeMIIepaTypH IOBIiTpA Ta 3MiHOIO iHTEHCHBHOCTi BHITaJaHHJ IOIL]
KosKHe BOJOMIIII XapaKTepU3yeThes AATOIO [104aTKy MiffioMy Ta KiHI cra
JIATOIO TIPOXOKEHHS MaKCUMyMy, 06’ eMoM Bojoniuia. TpuBanicrs BOAOTINL
‘GyBae BiJl JeKUIbKOX IHIB HA MaUX piykax Jo 4-5 MICAI(B Ha BETHKHX. 3ay
BECHSHOTO BONOMMNA piuku NpoHocaTh 6int 50% piuroro o6’eMy cTOKY
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Puc. 3.10. Cxema pyxy maBoZKOBOI
XBUJIi
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hHUUHIX 3MiH 3a1eXHO Bill Mopdostorii pycna Ta 3amnasu. [Ipu LIHPOKOMY i
Heru1100KOMY pyCJli 3a OJHAKOBHX BHTPAT BOAH il PiBHi B pidkax 3MIHIOIOTCSA
I¢411aYHO B TIOPIiBHAHHI 3 JiNSHKAMH, J€ pyciIo IHboke i BY3bKE. HasapHictb
AlulaBy, i 3HAYHi PO3MipH CHPHYHHAIOTH 3MEHIUEHHS aMIUN1VId KOJIMBAHHS
IpluiiB BHACTIAOK aKyMYJISILil 3HAUHHX Mac BOAH Ha 3afljlaBi Ta [HOBUILHOTO CTi-
Kannd 3 Hel. Tak, ammiTyaa pisaiB Oxu 6ins Kanyry, ae 3amiaBu HeMae, JocA-
ue maibke 19 M, a 6 Pa3aHi, fe 3amiaBa mupoka, 3MeHIyeTses o 8 M. 3apo-

Aoy i Mopgoorii pycia Ta samwiaBu.

Benuke npaktHuHe 3HaueHHS Mae IIPOTrHO3YBaHHA BOJOIMLIb Ta HaBOJKIl
SIKIO BOROMI/LIA MOXHA MPOTHO3YBATH 3 BEIHKOIO 3aBUACHICTIO (2-3 wmicary
TO JOIIOBI NMaBOAKM Maibke He IPOTHO3YIOThC a0 IPOTHO3YIOTHCA 3 YR
MAaJIOK0 3aBYACHICTIO (REKINBKA FOAHH).

Me:kems — e basa BoAHOTO pexuMy piukH, mo XapaKTepU3YEThCT TP
BaJIUM (C€30HHHM} CTOAHHAM HU3bKHX (MEXEHHHX) PIiBHIB i BHTPAT BOAH B Diul
BHaCJIi}I(OK pi:u(orZ) 3MEHIIEHHA abo HIS)HIII/IHCHHH)I?OBCI)XHCBOII‘)O crofcly. Bpu vIaibd pycia, HPOII.OB_i ABHILA, PO3MHBAHHA 369 HaMHBAHHA pyCila IOpy-HYyIOTh
4ac piuka KUBHTbCA B OCHOBHOMY MiI3eMHHMH (IPYHTOBHMH) BOJIaMH. gmlloBmchb PIBHIB i BUTPAT; [IPH 32pOCTaHHi pycia Ta HasgBHOCTI JILOAY PiBHI

3a wacom HacTaHHA MexeHb GyBae JITHBOR Ta 3HMOBOIO, 3a xapakTepoff?¥AYTh BUIL, HIX 3a THX XK€ BUTpaT, a1 32 BUICYTHOCT] 3a3HAUCHHX ABHII. "
KOJIMBAHHA BUTPAT i PiBHIB — CTi#iK0F0 (CTENOBi piBHUHHI piuku) i mecTiixod OcobmmBufi XapakTep pexumy piBHIB y IHpIOBHX IUTAHKaX PidoK, H‘;;—
7IepepHBYACTO0 (TipChbKi PiKH); TPHBANOKW i KOpOTKOMIO, 3a BomHicTio —gWMJIAIOTH Y MOpH i nepe§yBame TR BIUHBOM JIDHIVTHBHO-BIAITHBHHX TEHIH.
BHCOKOFO Ta HH3BKORO. Yac HACTaHHA i TPHBANCTL MeXeHi 3alexuTh pifAMILITYAA NPHILTHBHO-BIAIUIMBHHX KONHBAHb PIBHIB Ha n}e}xxnx piukax, KoTpi
$akTOpiB, AKi BU3HAYAIOTh BOIHHUIT PEXIM pidoxK. BIQjal0Th B apPKTHYHI Mopg, JoOcArae .}7,5 M. Brms mmx Te!;g;

TIpu BHBYEHHI BOXHOTO PEXHMY HacTo OMEpyIOTh rizponorigrmy poxodPYNOBCIOIUKYETECS BropY MO pycilaX AAKUX PitoK Ha fggﬂmn, a inomi # c: i
KOTpHH He 36iracTbcss 3 KaNeHIapHHM POKoM. [igpororiqnmit PIK BKJIIOYY Kmowg_erpm. Tak, npuris Ha XaTaH3i IIOMITHHH 3a KM BiX rupiua,
TNOBHHH UMKI TiPONOriYHAX ce3oHiB a6o da3. Moro mouarok Bimmocsts g€ Micei — 3a 800 k. ] i )
TOYaTKy ACKPaBoO BHpaxeHoi ha3u BogHOTo pexuMy. Haifuacrime 1e nowaro Vv rHp/iax AeAKHX PiYOK, sKi BNANAlOTh y MOPS, CHOCTEPIraloThcs
SHMH, KO HA piuKaX 3'BISIOTbCS JIOJOBI SBHIIA i piukH nepexonsTs mfKWIHMBaHHA PiBHIB BOAH 3TTHHO-HATIHHOTO XAPAKTEPY, CTPHYHHEH] CHILHHMH
MiI3eMHE XUBJICHHA. wirpamu. Tak, Ha JloHy, ae BITPH NIEPEBAKAIOUHX HAMPAMKIB 30iraloThed 3 Biccio

CrieiamicTu-riponors  BUKOPHCTOBYIOTH rinponorivunumii pix npu npof MHXKHBOI Teuil PIUKH, CrIOCTEPIraloThCs HArOHHU BOZH [0 2 M, 3rOHH 110 235 M, i
HO3YBaHHi BECHIHOTO CTOKY, PO3PaXyHKax BHyTPIlIHEOPIYHOTO PO3IIOALTY CTOKY g‘osnmsgogmy}omca BO}ZH Ito 140 kM BBepx no tewii. Iix yac HaroHiB piBHi Boau
Bi . i iKari iami £ Hepl minHiMaoThes 10 4 M. ‘
3al};nnpga:m:; ;f&%i?;&ﬁ?ﬁ:@ggﬁﬁéﬁf VB clioeTepexe Tvmobmsi rpadik piBniB. PiBeHb BOJM B piukax BECh 4ac 3MIHIOETbCA K y
yaci, Tak i o BemuuuHi. II{opoky Ha piukax crocTepiraroTbest BUCOKi (BECHSHI),
HIMBKI (TiTHI, 3MMOBI) Ta iHIUI XapaKTepHi piBHi. '}Ilcmo Bci piB.Hi" HAHECTH Ha
padix, onepKIMO KaJIcHIapHHH, ab0 XpoHOIOrTIHHH PpO3MOIN IX TIPOTArOM
pOKy. V3araJgbHeHy XapaKTepHCTHKY PiBHIB 3a TpHBaNHH Nepioa Aac THIOBHH
rpagik.

Turosmif rpagix Oynyerbes 3a TaKUMH OCEPEHEHHMH XapaKTEPHHMHU
3ICKHTL TMHOHHA | IMPHHA PiuKH, IUIOIA BOAHOTO TNEPepisy, MOXHI @ieMeHTaMH, SKi IOPOKY CMIOCTEPIraloThes IPOTATOM GaraToMTHLOTO Nepiozy:
WBHAKOCTI Tedii, BUTpaTH BoAM Tomo. BigomocTi Ipo piBHI BOAH MOTPIGH MAKCHMATIEHHIT DIBEHB HABECHI, BIITRY, BOCCHH, B3HMKY, MI}II).W&JILI’IH!?‘ DIBCHB
GararbOM rajyssM HapOJHOIrO TOCIOAapCTBA — BOZIHOMY TPAaHCNOPTY T4 pynky, BIITKY, BOCCHH; piBeHb HA IOYATKY ITABHIGEHHA I B Kiti cnany
JLCOCTIIABY, EHEPreTHL, Mellioparti, puGHOMY FOCIIOIapCTBY TOMIO. NO/IONIIIB TA MABOJKIB, DIBEHb HA [TOYATOK I KIHEUb (pa3 JEOJOBOrO PEKHMY

Kommanusa pisuie sowt B pracax. Komisanns piskis Bonu B piukax TICHQ (n050x01y BOCCH | HABECH], TBOROCTABY); PiBEHB HA KiHeLs poxy. 11i enement
TOB’s13alli 3 XapakTepoM XUBJEHH. BomHoyac Ha DEeXHM DIBHIB 3HAYHOW PEXIMY MOXYTE GyTH OXapaKTepH30BaHi BHCOTOK PiBHS Ta [JaTOI0, KOJIH BOHH
MIpOIO BILIMBAIOTD i Mopdoltoriumi ocoGmmBocti 6yxoBH pycia (xapaxTep T4 ¢ilocrepirandcs. Maoqn XapakTepHi piBHi i JaTi iX HacTaHHS, MOXHa
PO3MIpH MonepeyHoro npodimo, MOXIIH, 3aliaBa Tomo). Konusanus pisHi 1o6ynysatu Tunosuii rpadix pisuis (puc.3.11).

SYMOBIIIOIOTBCS HacaMIIEPEA SMIHAMII KiJIbKOCTI BOJIH, fiKa TIEPEHOCHTBCA 3a onud Tiaposoriumi mocTy, BIAINTYBaHHA X, 00podKka criocTepexkenhb. Criocrepe-
HHIIO 4acy, To0To 1i BuTparamu. OTxe, peXHM PiBHIB pidoKk Bix6upac PEXHMY ey Hazi PIBHSIMI BOLH TIPOBOATS HA TiAPOJONYHHX IOCTAX, SIKi GYBAIOTE
BHTPAT BOLH, KOTPi B CBOIO 4ePTy, 3aJIeXaTh Bl 0COBIMBOCTElT X HUBICHHS pido peiixosi abo mamsosi Tlepmi cknajaloThes 3 ofHiei abo kibkox peiiok,
BHTPAYAHHA 3al1aciB BOJOTH TOrO YH iHNIOTO JUKepela XuBJNeHHS. ToMy Ha HUPUKPITLTEHHX 0 OIOP MiCTKa a60 0 CeNiaTbHO 3a6HTHX Y Pyc/Io PidKi Majb.

PEKIIM PIBHIB BILIIBAIOTH Ti X (HaKTOPH, IO if Ha PEXHM BUTpAT. Ipu BrawTyBaHHi NaTLOBHX HOCTIB y Geper piuku (puc.3.12) 3a6uBaOTL paj
Ha okpemux pinsHkax piuzok XapakTep peXHMY piBHIB MOXe 3a3HaBaT

3.4. PipneBnii pexxum pivok

Piprrer BoaH HasHBaeThes BHCOTA 1TOBEPXHI BOJH, SiKa BipaxoBYEThb
BiJIHOCHO [I€BHOi YMOBHOI [10CTiHHOI ITOIUHM, [0 HA3HBAECTLCS HyIeM rpagika
PiBeHb BOIH € BaXJIHBHM eeMEHTOM BOJHOro pexuMy. Big ioro sucoty
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H, cm S @rnlOBHTH piBHI BoAHM B iHmoMmy. KpiM Toro, BiAIIOBifHI piBHI BHKOPHCTO-

1400 e : YIOThest JUIA IIPOTHO3Y PiBHIB BOAM B HHXKHBOMY IyHKTi 33 JAHHMH CIOC-

! : ¢KeHb Ha BEPXHBOMY.

1000

800 iy 3.5. Mexani3m Teuil piuok

600 TII ‘\ Boma B piukax pyxaeTbes (Teue) min miero cwid Baru. IlIBuakicrs Tedii

p ) ?f: - " - ~FUJICKHTD Bifl CIIiBBITHONIEHHS MiX BEJIMYHHOKIO CKIAJOBOI CHJIM BarH i CHUIH

200 4 T F Z__J0Nopy, SIKUi BHHUKAE B [IOTOLI B pe3y/bTaTi TEPTA BOIH, IO PYXaeThed, 06 qHO
;] S— ‘ + -4 Gepery OTOKyY. BellMuMHA CUITH BaTH 3aIEXHTD Bill [IOXHILY pyciia, CHIIa OIIopy

L] I -

- Bij| cTYNeH s MOPCTKOCTI pycia. SAKkiio oIip AOPiBHIOE PYIIiHiH Clli, TO pyX
O/t cTac piBHOMIpHUM. SIKmio pywniiiHa cwia Ouibla Bifl CHIM OIOpPY, PyX
Walysac mpHCKOpeHHS, NpH O0EpHEHOMY CITIBBUIHOIIEHHI IMX CHJI PyX YHO-
VILHIOETBCA.

Y npuponi icHye nBa BHAM pYXy pigMHHM (B TOMy 4Mchi H BOmM) —
MRMIHAPHHE | TYpOY/TCHTHHH.

JaMiHapeuai pyx saBise co6ow0 NapalellbHOCTpyMeHHUH pyx. KoxHa
HACTHHKA BOJM B PYCIi IIpH LIbOMY MepeMilllyeThes ITapajlelIbHO PYXY BCicl MacH
pltiiny, WBUAKICTE OUIA AHA AOPIBHIOE HYINO, a MalcchaJIng HMIBUAKICTL Mae€
miciie Ha nosepXxHi. JlaMinapHuit pyX BIaCTHBHII fIepeBaXHO Mi3EMHUM BOAAM.

Y HpUPOMHHX [OTOKAX CIOCTEPIracTbes Maibxe 3aBKIH TypPOYICHTHHH
(muxposrE) pyx. TIpH 1IbOMY pyci IUBHAKOCTI B KOXHiH TOYIl MOTOKY MaIoTh
fiylthcytounit Xxapakrep, Ge3NEpepBHO 3MIHIOYHCHL | 33 BE&IIHYHHOIO, | 3a
wanpsamxoM. 1IBuakocTi 36UTRIIYIOTECS BrOpY Bill IHA CIIOYATKY AYyXKe IMBUAKO i
HA JIGIKOMY BiJUlaleHHi Bil HbOro OCAraloTh BETHYHHH, OMH3BEKOI A0 CEPEAHBOL
BiaKocTi moToky. Jaii Bropy Ao NOBepPXHi [OTOKY IIBHAKICTH HAPOCTAE HOBIJIbL-
#he (puc. 3.13). Kpusa posnofity MBHAKOCTI Tedii 110 BEPTHKAJ Ha3HBA€TLCA
rgorpaghom abo emoporo HIBHIKOCTEH. h, Vios

[Tpu HIeBHUX CIHBBiTHOIIEHHAX MiX [JIHOHHOIO i INBHA- cm v :
kic110 JTaMiHapHHUI PYX JIETKO NePeXOJUTh Y TYPOYJICHTHHI. Maxc
I)mbuem i mMBUAKOCTI, 3a SKHUX HaMiHAPDHUH pyX Iepexo-
JTh y TYpOYsTeHTHHE, Ha3UBAIOTLC KPHTHIHHMH. Tak, 3a
aanuMi MLA. BeikanoBa, npH 1iM0OuHi 10 ¢cM KpUTHYHA
pKaKicTs gopisrioe 0,40 cM/c, a npu mudHHI 100 cM BoHa
tMeHIyeTbe 1o 0,04 cm/c. ManuMu 3Ha4YEeHHAMH KpH-
THYHOI LIBHIKOCTI ITpH IJIHOHHAX 3BHYAHHMX BOJOTOKIB i q———v——;/-cl
§ 1HOACHIOETBCSL TYpOYJIEHTHUI XapakTep pyxy BOJI B HHX. Puc. 3.13. En'xopa

Typ6yneHTHUH XapakTep pyxy BOIH B piukax CIpH- posnoni:n); N
HiHsE nepeMimyBaHHg BOJIHOT MacH. IHTechB%ucrI?"nepe- reit Mo BeprHKAi
MinyBarus 3pocrac 3i 361bLIeHHsIM IBHUAKOCTI Tedii. 3aB-

JUWKH TIEpEeMIIIyBaHHIO BUPIBHIOEThCS TEMIIEPATYpa BOIU IO XKHBOMY Iepepisy, i
§ TMM caMHM YIIOBUILHIOETHCA 3aMep3aHHA PiYOK MOPIBHAHO i3 3aMep3aHHAM 03€ep.

Po3nogin umuakocTeii Teuil Bogu B piuxax. Ha noBepxHi BoJH IIBHIKICTE

Halibipioa B cepemHiil yacTHHi MOTOKY i HaliMeHIma — kono Geperis. IlnaBHa
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Puc. 3.11. Tunosuit rpadix komuBanus piBHIB BoaH T &

Najib 3 TaKHM pO3paxyHKOM, 1106 kpaiini 3 rux 6y Ha 0,5 M BHIINE i HIDKUe
Hal-BHIOTO i HaMHIDKYOIrO pIiBHIB BOAM, a IIEPEBHINEHHS MiX TOJOBK
CycimHix mans 6yino He Gutbime 0,8 M. CrocTepexeHHs Ha MaTbOBOMY IO
NIPOBOJATECA 32 IOTIOMOT010 IEPEHOCHOI BOIOMIPHOT PEHKH.

Bci criocrepexeHHs Hall PiBHAMH BO,
NIPHBOAATHCA 0 OHIET INIOUHHYU ~— HY)
rpagixa. 3a Hynp rpadika npuiimMaet
YMOBHA I'OpH30HTaJILHA IUTOIIHHA, KA 3
Xonurhes npubnusHo Ha 0,5-1,0 M HIK
Bia Halinmxyoro piBus. Pefixy, nani i Hy.
rpadika NpHB’A3YIOTHLCA HiBEMIOBAHHAM

buc. 3.12. [TansoBuit rigposio-  periepa rifipoyIorivHoro mocra.
riunuit mocr 3a 1aHHMH BUMIpIB OGYHCIIIOIOTH
piBHi 3a KOXHHMI MeHL i cKIIagaeTh
TaONULSl MOACHHNX DiBHIB 3a pik. Y 1wiii ke TaGiMLi MOAAIOTHCI Cepen
MaKCHMallbHi i MiHiManbHi piBHI 3a KOXHIHT Micallb i pik. 3a JaHHMH mogeH
PiBHIB BOLH OyRyeThes rpadik KOAMBAMES 1.

PesynbraTi cnocrepexeHb Ha;l PIBHAMH BOHH B piukax Vkpail
y6JiKy10Thes B JlepkaBHOMY BOJHOMY KalacTpi.

Bimosimmi piemi. Skmio mopiBusTi rpadgikd konHBaHHA pPiBHIB BOAH
AAHAMH IiIPOJIOTIYHKX MOCTIB, SIKi pO3TALIOBAH] 3TOPH 10 HU3Y 32 Tedicko pid
TO JIEKO TOMITHTH, HIO Ui rpadiky B 3arajlbHHX pucax mofmi6Hi. Oxpem
'MaKcHMyMam i MiHiMyMaM Ha rpadiky KoJHIBaHHs DiBHIB BOJH HA BEPXHIX OCT
BLIIOBIJaIOTh MaKCHMYMH | MiHIMyMH Ha HHXHIX IOCTax, ame 3 JesK
sarisHeHHAM. TTpoMixok yacy sanisHeHHs IHX XapaKTepHHX TOYOK Ha rpadik
Ha3HBAETLC YACOM JOOITaHHS, a PiBii — BLINTOBIAHIMH.

Bimmosigauumu  pisHAMH CyMikHHX | 110CTIB  Ha3UBAIOTLCS Taki, I
BiIOBIAAIOTE OAHIM 1 Till e (a3l pexumy piBHiB piuky. Mix BinosizHum
PIBHAMH 3aBX/IH iCHY€ YiTKO BHPaXKeHA 3aIeXHICTb.

Biarosinsi piBHi MaloTh BeNHKe 3HAYEHHs AU BUBYEHHS PEXUMY DiBH
pi4OK, BOHH JO3BONAIOTH 34 JAHHMH CIIOCTEPEXEHb B OJHOMY HYHK
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Jlis obuuciIeHHs cepeAHbOI MIBHIKOCTI ITOTOKY 32 BingyTHocri 6e3-
pe/ulix BUMipiB HafyacTille BUKOPHCTOBYIOTh Gopmyiy Llesi:
V., =CRI, o
R rigpapiiunuii pafiyc; | — MOXHI BOJHOL IMOBEpXHi Ha JWIHIE, C —
KoediiicHT, KU 3aIEKHTD Bifi IMOPCTKOCTL pycid i BETHYMHH TAPABIIIHOTO
pajttyca. Jia #ioro BH3HaYEHHA KOPHCTYIOTBCS dopmynamu (baseHa, ITaBnoBch-
§oro, KetesuskoBa Ta iH.). 3apa3 Haiuactiiie KOPHCTYIOTbCA (GOPMYJIO0
Hamnoscsroro:

JIiHiA, sKa 3’€IHY€ TOYKH Ha TOBEPXHi PiUKH 3 HAHGUILIHOIO HIBHJKICTIO,
3HBAECTHCA CTPHKHeM. KapTuHy pO3NOAiNY MBHAKOCTEH MO XHBOMY Ilepepi
JAIOTh /30TaXH — JIiHil OAHAKOBHX IUBHJKOCTEH Tedii (puc. 3.14). ITo XUBON
Hepepisy MBHAKOCTI 30UIRIMYIOTECA BiJi GeperiB i qHa O cepenmuu i Bropy
MaKCHMAJIbHOIO IBHAKICTIO GiMst nnoBepxHi. SIKIHIO 110 JOBXHMHI OTOKY 3 €XHA
BCi TOUKH OKPEMHX KHUBHX TIePePisiB 3 MAKCHMAJIbHMMH HIBUAKOCTSIMH ILTIABHO!
JHHI€10, OREPKHUMO JHHAMIYHY BICH ITIOTOKY.
' . Ha posmoiin mBHAOKOCTEH Yy BOAOTOKA
W 3HAYHOIO MiIpOI0 BIUIMBae peilbed [aHA, JILOLOB
MOKPHUB, BOAHA POCIMHHICTL, HIBUAKICTh i HAIIPAM
BiTpy. 3a HasBHOCTI Ha JHi nepenoH (IIiABHIIE
BaJIyHiB TOIIO) IBHAKOCTi IOTOKY TOBOMI 3pOCTaI0
Biff OHA JO BepXy IIEPENOHH, a MOTIM pi3
30impmIyIoThed. Ilpu migxoxai Bif Imeca go niepeKa
MaKCHMYM IIBHAKOCTeH Bce GiblIe BijyianseTnes
TIOBEPXHi, a MiCHs MepeKaTy 3HOBY HaOIMXaeThes 4O Hei.
Ilpu HasBHOCTI JILOZOBOTO MOKPHBY PO3NOAUI IMBHAKOCTEH IO rimb
Mae ocoGaueuii xapakrep. Ha mnowatky JIbONOYTBODEHHS, KOJNH HHUX
IOBEPXHS JIbOJAY HEpiBHA i INOPCTKICTh il .3HAYHA, MAKCHMYM HIBHIKO
HabnuxaeTbea J0 aHa (puc. 3.15, a). Jlani npH MOCTYIOBOMY 3M1aKyBa
. HIKHBOI HOBEpXHi JIbOJY MaKCHMYM [IBHAKOCT MHEpeMillyeThesi GIHkue
noBepxHi (puc. 3.15, 6). Po3noait IBHAKOCTEI 110 XHBOMY TIEpepi3y HiJl IO/
TeX immuil (pHc. 3.16). I30Taxu yTBOPIOIOTL 3aMKHYTI JIiHii, JUHaMiuHA Bi

TIOTOKY OIIYCKA€ThCS HHUXKYE BiJl IOBEPXHI.

LY AL IS AL LSS ILS IS 2 S SLLIILIILIL LIS LIS LS
Wpiuza ipucmaniing; Mpisa rpucmaniaa

C=R'n,
A8 n - xoedillieHT 1mOpcTKOCT, 8 Y — TIOKA3HHK, SKHH 3a)iexuTh Bif R i n;
adwiBa MOKa3HHKH BU3HAYAIOTHCA 33 TaOHHLIAMH. - -

3 ¢popmymu Illesi BuaHO, IO IMBHAKICTH MOTOKY 36iNbIIyeThCA i3
sfianiennsM TimpaBiidHoro pajiyca abo cepefHBOI [JIHOMHE, 2 TakoX 13
BiALIEeHESIM ITOXIITY. o

IIenpakocTi Tewll ripchkux i piBHMBHUX pitoK. BitoMo, MO Tedid PIBHUHHUX
plvok criokiliHima, HiX ripcbKUX. Pycna piBHHHHHX piqox. CKJIaJIeHI TiepeBaXHO
MenUME | TTMHHCTHMM TPYHTaMH, THMYacOM SX TIPChKHX — 3aBajieHi
BIYlAMY, BETHKHAM KaMiHHAM. HasgBHiCTb BaJIyHIB Ta PI3KHX 3MiH pensedy aHa
@HPHUMESE J(O TIepepO3NOJiy MBHUAKOCTI B XHBOMY nepepisi, NOABH OKPEMHX
feulil, cnpaMOBaHUX Bropy, i MOCHJIEHHS TYPOYJIEHTHOCT PyXy BOJH.

CTpYMHHH, SKi IHIMAIOThCS Bropy H OIyCKAIOTLCA BHU3, CIIPHYHBAIOTH
$ABHXPCEHHA it yTBOPEHHS 3HAYHHUX HEPiBHOCTEH Ha MOBEPXHi BOAH. l'Ip.H OMY
¥HM MeHma rIHOHHA 3a JaHol MBHAKOCTI, THM OYyPXJIHBIIIOK0 CTa€ Teqis.

JaBkKAH iCHYIOTH JedKi CHiBBiJHOIEHHA MiXK XapaKTepoM Tedii i rubuHo0
T# WIBHAKICTIO. 3i 36UIbLIeHHAM NIMOUHN BIUIMB HEPiBHOCTEH AHA HA CTBOPEHHS
OypxuiuBOI Tedii 3MEHINYEThCS,a IPH MANMX [IHOHHAX (HaBiThH MpH HOPiIBHAHO
MAJIHX [IBHAKOCTAX) Tedis cTae OypX/IHBOI. o .

IIpy migBHIeHH] piBHIB Ha BCiX piukax Tedist cTae CHOKIHHILIOIO, HaBITh Ha
HOPOXHICTHX AUHKAX. BiAnoBiiHo 1o XapakTepy Tedil PIYKH MOAUAIOTLCA Ha
PipirrE (31 CIOKIHHOIO) i HpCKi (3 OYPXIIHBOIO TEUI€I0). .

BumMipioBanma meuaKocTi Tedli pinok. IlIsuaxocri Tedil pitok BHMIpIOIOTh-
O 14 JOMIOMOTOIO [TOILTABKIB, IIPOMETPHYHHX M/IHHKIB 200 HIIMX NpHIagiB.
Hatinpocrimi moruiaBku poGaTh 3 Aepepa Y BHIJIAL KPYXKiB 3aBTOBIUIKH 5-10
€M, niamerpoM 15-20 cM (T Yac NHOJOXOIY 3a IOILTABOK MOXHA NpUARATH
KPHXHHY, SKa BUILHO IUIUBE I10 MOBEPXHi BOAH). SIKIIO 3aMipsTH BilI(il‘aHb L mix
greopamu (puc. 3.17), siky poifIIOB ITOIUIABOK, i 3HATH Yac t, 3a AKHH MOIUIaBOK
{pOHILIOB 1O BiACTaHb, TO MOBEPXHEBA MBHJKICTH Tedii Oyae AopiBHIOBATH

V. =L/t M/c

Touninme MBHAKICTL Tewii BUMIPIOIOTL 33 JOIOMOTOIO TiAPOMETPHYHOTO
WIHHKA, KMl JO3BOJISAC BUSHAYHTH MIBUJKICTH Yy OyJb—sKili TOULi MOTOKY IO
mupuHi i roubuni. iapomerpuudi MinHKM GyBaioTs pisHuX THMIB. ITix wac
#HMipIOBaHHs [IBUAKOCTi TiPOMETPHYHHI MIHMHOK Ha INTaH3i abo Ha Tpoci
OIlycKaloTh Y BOAY Ha NOTpiOHY MMHOHHY Tak, mo6 JonaTi HOro Crosuid MpoTH

)4

Puc. 3.14. Isotaxu
TIPH BIIKPHTOMY Ppycii

Puc. 3.15. Posnogin msuaxocreit
I JILOJAOM Puc. 3.16. Isoraxu min avpomom

Busnatienns cepeaHbol mBHIKOCTI Tedl no BepTMKaJi i Aua xuBo
nepepizy. JUts oG9YHCIIEHHS CepeqHbOl MIBUAKOCTI 110 BEPTHKAJ JOCHTH IUIO
€IOPH MIBHAKOCTEH MO BEPTHKANI MOMUINTH Ha rnubuny BepTHKati. Cepen
MBHAKICT, MOXHA TaKOX OOYMCIMTH 3a GOPMYJIAaMH, SKIIO 3HATH LIBUAKI
Teuili B OKPEMHX TOYKax IO BEPTHKaNi. 3a CEPENHIO MOXHA NPHHHATH
HIBHAKICTb, BAMIpsiHY B To4Li 0,6 TIIHOHHY Bil TOBEPXHi (3a BIACYTHOCTI TLOLY,

o6 oGuneHIH CEpeNHIO MBHIKICTL Y XKHBOMY Ilepepisi V., M/c, Tp
MaTH BHTpaTy Boau (Q, M*/c) i iomy nepepisy (o, M?) ToAi:

Voo=Q/0.
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LS S S Tatiowyz Baux q=Vh, wle. ' -

%: Py N a Y| laesslaoe OfunciTeri 3Ha4eHHs eJIEMCHTAPHIX BUTPAT BUIKIAIAI0Th y MacmTabi Bro-
- E' g § § g 30 28| 152 Py vijL J1iHil moBepXHi BojM. 3'€AHABIIN KiHII
»'g} : 2 : < algsg g49 X BiJPI3KIB IUIABHOX JLHICIO, OAEPKYIOTh
8 X ‘§ § i 258|109 kpuny (ermopy) eleMeHTapHUX BHTPAaT (puc.
‘:’}l § § 2 5 200 16368) 50 4.19). Tnoma, obMexeHa JIiHI€HO emIOpH
—— E a0z 33”37; — @leMCHTapHHUX BHTpAT i JiHi€lo HOBepxHi
4 L 5 10}02! ’,43 ;7 WO, JOPIBHIOE 3arabHil BUTPaTi BOJY. o
WioIy BHMipIOIOTH ILIaHiMeTpoM. JSIKIIo

i ; KpHBOI €IEMEHTApPHHX BUTPAaT He KPECIATh, gy
Puc. .3.17. PoamimenHs CTBODIB 0 1 2 3 4 5 & 7a $0 tarajbHy BUTpAarTy BOAU MOXHa O04mc- Prc. 3.19. Emiopa eleMenTap-
AN BUMIpIOBaHHS WIBHAKOCTI Tewil Kinexicrs obeprip 3a cek AKTI SK CYMy elleMEHTApHHX BHTDAT g, . 3.19. o I;mpaT

RO ToTIapIaNt Puc. 3.18. Kpnea rapysanns ﬁomuox(eﬂy HA BifICTaHh MiX NIPOMIPHHMH

I‘ileOMeTpPI‘lHOI‘O MJIHMH
Teuii. Ilin BITIMBOM Tedii JionaTi 00epTAIOTHCA: THM INBHIINE, YHM OLIL
mBHAKiCTE. Yepes neBHy KibKicTh 06epTiB nonaTeii rijpoOMeTpHIHOIO MITHH
N (wanpuxnan uepes 20) nogaerbes CBITJIOBHIT 260 3BYKOBHIT curHai. 3a gac
MiX BOMa CHTHaJlaMH t BU3HA4Ya€Thesl KibKicTh 006epTiB 3a cekyHAy n=N/t.
JIOTIOMOT OO TapyBAHHA IAPOMETPHYHHX MIIHHKIB ¥y CIIeliajIbHUX J1abopaTopi
BCTaHOBIIIOEThCS 3ATIEKHICTh MiX KiIBKICTIO 00epTiB JlonaTeif MIIMHKA 1t i 1IBH
Kictio Tedii V M/c (puc. 3.18). BusHauuBOIiM KUIbLKiCTE 00€pTiB i KOPHCTYIOUH!
3aJIeXKHICTIO, MOXKHA 00YMCIIMTH IIBHAKICTH Tedii B AaHii TOYII.

pepriKansgMu b, To0TO

+ n- + n.
Q=07q, by + 178, + 413

[Ipy BUMIipIOBaHHI INBMAKOCTI 32 [OTIOMOTOIO MOIIABKiB IOPAIOK
ofMucIeHHS BUTpAaT Takuil. Yci MOMIaBKH pO3GHBAlOTH Ha IPYNM 3a TI0NO-
MM X y CTBOPI Mo mupHHi pivky. ITnonty XHBOro mepepisy mo cTBOpy Ji-
ANTH Ha iHTEPBAIM BiATIOBiAHO A0 KUTBKOCTI IpyN MomiaBkiB. Mexi iH’IjepBa.HiB
APOBOAATE Yepe3 LEHTPH IPYI NOIUIABKIB. CepeHs TOBEPXHEBA IIBUAKICTD 171
ROXHOT TPy [OTUIABKIB OGUHCITIOETCA 32 HOPMYIIOI0

Vi = Lt

Ae | — Bijuians MK BEpXHIM i HIDKHIM CTBOpPaMH, M; 1., — CEPEaHA TPHUBAIICTh
Xoiy JaHOi rpymu moruiaBkiB. OGUMceHi Ul KOXKHOI IpYNH 3HAYEHHS
WBHAKOCTel PO3MISAAIOTBCS SIK MIBMAKOCTI HA MIBHAKICHHX BEPTUKANAX. o
KOXKHOI Takol HIBHAKICHOI BepTHKali HAJIEXUThL YacTHHA IUIOM XHBOT'O
nepepizy, Mexi SIKol BCTAHOBJIIOIOTD 110 CEPEAMHAX BiJicTaHel MiX IIBHUAKiICHUMH
peprEkaisiMi. TTOMHOXMBIIH 3HAYEHHs OKPEMHX IUIOM ©; Ha IOBCPXHEBY
WIBMIKiCTs V™ ISl LHMX IUTONI, OREPXKYIOTh OKpeMi (eleMeHTapHi) QIKTHBHI
BHIpaTH BOIH

b, + 0,7q,b,, M/c

3.6. Piuxosuii crik

MeTom BiHaweHHA BHTPAT BopL. [T0Ka3HMKOM pidKOBOTO CTOKY € BHTpa
BOIM. Brrpara Bosy — 1€ KUTBKiCTh BOJH, IO IPOTIKae Yepe3 KUBMIL Hepepis
OfHHUIIO 9acy. BoHa Moxe 6yTH BU3HaUeHa 3a GOpMyJIO0

Q =V, M/
e V., — cepelHs WBHIKICTb Tedii JUIA BChOro KHBOTO MeEpepisy B M/c (IK
BHMIipH BjJICYTHi, TO CepeRHs IIBHAKICTb BH3HAYacThes 3a ¢popmyion Ilesd
® — IUTOMIA XHBOTO MEpepi3y B M, iIKa BU3HA4YAE€ThCA IIPOMipaMH IIHOHH py
IO FIOIIEPEYHOMY CTBODY. ,

KMo mMBHAKICTE BUMipIOEThCA 3a JOIOMOTOKO TiIPOMETPHYHOIO MJIHH
abo nomnaekiB, BUTpaTH BoAu ob6uucmoioTh Tak. Ilicnd BuMipy MBHAKO
TiIPOMETPHYHHM MIIMHKOM Ha OKPEMMX BEpTHKAIIX, HamlpHKiIaj, y Touli 0
rMUbuHY, NpHIAMAIOTL IO IIBHAKICTL 3a CEPENHIO [UIS JaHOI BepTHKA
Kpecnare npodins xkHBOro nepepisy piukH i Ha HBOMY IPOTH KOXH
HIBHUAKICHOI BepTHKali Bropy Bifl NMOBepXHi BOAW BinkiIanalioTh (y Maciurab
BEJIMYMHH cepelHbOl HIBHAKOCTI, a MOTIM KiHII LHX Bifpi3kiB 3 €qHYIO
IIaBHOIO JIiHi€lo. OnepXyIOTh KDHBY (€Iropy) cepelHix mBHakocTed. 3 i
KPHBOi 3HIMalOTh 3HAYEHHSA MIBHAKOCTEH Ul KOXHOI HPOMipHOI BepTHKai
BH3HAYalOTh JUI4 HHX BEJIHYMHH €/IEMEHTapHOi BUTPATH BOAH q AK HOOYT
rau6HHH h Ha mBHAKiCTL V, TO6TO
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Qoire = ©; V™, MY/C
BurpaTa BBaXacTbCs @UKTHBHOK TOMY, IO IUIOINA TOMHOXEHa HE .1a
GepeTHIO, @ Ha [OBEPXHEBY MIBHIKICTH, siKa OllbIIa 32 CEPEHIO. 3ara;‘1§ga
$lkTuBHA BHTpaTa BOJM JUIA BCLOIO XHBOTO IMEPEpisy 0OUMCIIOLTCS K CyMA
$IKTHBHHX BHTPAT OKpEMHX IUIo, To6TO v
Qd)irr = zq&i)m M!/ c
1[{o6 mepeiiTH Bix @IKTHBHOI BUTpaTH 1O AIHcHOI, Tpeba BBECTH
itonpasouHnit koedinieHT K:
Qn: Q¢irr -k. . )
Koedinient k BU3Ha4aloTh HA OCHOBI OHOYAaCHOTO BHMIPIOBaHHA BUTpat
BOJM [V JAHOI JUIAHKH PiuKH TAPOMETPUYHHM MIIHHKOM i MOTUIABKaMH; KOJIH .
T4KMX BHMIpiB HeMae, BENMUYHHY K A BEMKHX Pi4OK IPHUIMAOThL y MeXax -
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0,84-0,87 abo 0GUHCITIOTE 3a (pOPMYIOIO
k=C/(C +38), .
ne C — xoedinienr, gxuil obuucmoerhes 3a opmynamu ITasnoscskoro afik
bazena. :
BuMipioBanss IMIBHAKOCTeH Wit BU3HAYEHHS BHTPAaT BOAH — JIOC
CKMajiHa 1 lopora omepanid, ToMy Horo npoBosTh He moans. 11{o6 oxepxa
BE&JIHYHHY BUTPAT 32 KOXHHII JieHbh 0€3 I[0/ICHHHX BHMIpIOBaHb, KOPHCTYIOT
KpHBOIO BHTpAT, sKa BifoOpaxae 3alexHicTh BUTpAT Bif piBHiB. PazoM j
KPHBOIO BHTpAT OYyAYIOTBCA KPHBi 3aleXHOCTI KUBHX IE€Pepi3iB i mBUAKOCTER
Teuil Bin piBHiB (puc. 3.20). KopucTyrouuch KpHBOIO BHTPAT i TabiHng

WOJCHHIX DiBHIB BOJH, MOXHA OJEPXATH BIMYHHY BUTPAT BOIHU 33 KOX BHIApOBYBaHHA 3a TO camuii yac, BEIMYHHY CTOKY CITif{ OOUHCIIUTH y BUIIAM
MeHb. 3a BENMYHHAMH IOJASHHHX BHTPAaT BOIHM MOXHA OGUHCIHTH Cepef

g o . . . . WEApy cToxy (B MilliMeTpax). Bxcora IHapy CTOKY XapakKTepH3y€ BHCOTY TOTO
Han6%IH>H.I1. ! HAHMCHIIL BUTPAaTH 33 MICAlls, pIK abo pan poxis. Cepenly BHOMIDHOTO 1Iapy BOAH, AKHH MOXHA OJiepXKaTH, AKIIO BECh CIIOCTEpEXEHHH
HaHOIbmi i nalfmeHmi BHTpaTH 3a pik a0 pal pPOKiB HA3HBAIOTH R HenHI 9ac 06 €M CTOKY PIBHOMiDHO PO3TIOUTHTH 110 BCIM ITONT] BOK0360DY
XapaKTEPHHMH BHTpAaTAMH. 3a [JaHMMH IIONEHHHUX BHUTpAT OyAYIO BluKH, 0 AKOI Iiell 06°eM HANEKHTH. SIKIO BiloMa BuTpata Q, M/c, mwiona
KaleHAapHHi (XpoHosoriuHui) rpadik KONMMBaHHA BHTpAT, KUl Ha3HBacTHE afo360py F, kM? i iepiox T, ¢, To map CTOKy A 3a LeH 4ac JOPiBHIOE:
rigporpagor. TIpH 3HAYHIN TPHBAJIOCTi CHOCTEPEXEHb MOXKHA nobynysal§ Q-T-10°
THIIOBHI rigporpad. MeTtomuka mobyI0BH Taka %, K i NoGYLOBH THIOBOM A= T

, o T FI0¢
rpadika KOMHBAHHS PIBHIB BOIH. Ipu BU3HAueHHi mapy cToky 3a pik T=31,54 - 10° ¢, Tozi

 same: Mozyis croky M, BHCOTa Hiapy CTOKY A i KOeqI[ieHT CTOKY oL.
MoyaeM cTOKy Ha3HBa€ThC KUIbKICTh BOJH, sIKa CTIKa€ 3 OJUHHUIN TUIOII
jo16opy (1 kM%) 3a oauHHIIO Yacy (1 €) i BUpaXkaeThes B JITpax 3a ceKyHAy 3 1
B (1/c-xvd). SIkimo cepeHa BUTpaTa BoAM O6yIb-AKOI piuky B JaHOMY ITyHKTI 3a
PiMitcs, vac (Wampukiiaz 3a pik) gopisHIoe Q M/c i mwoma Bogo36opy O0 LBOTO
itk 1y F kM, TO cepeniHiii 3a pik. MOXYIIbL CTOKY
M = Q- 10)/F, n/c-kM?,

§ 10" - mepeBon M* /¢ B mitpu. Toxi

Q =MF/10, M/c
Inoxi, ocobMBO IpH NOPiBHAHHI CTOKY 3 IKOICh IUIONI 3 KiJILKiCTIO OraaiB

MM

Hom _Q-31,54- 10%10
§ <oy PEgmsen —r 7 AR M
§ 350 4t 74/ !I 60
3 L~ . 10
£ 200 - / A= Q315410
3 A7 F
57% > : — Ockinbku
2 oo T f,«* " Q=MF/10°
& s S TO
150 S Ve oy A =MF31,5410
100 s W&o F10°
5 A’/ -y TobTo map croky MOXHa BU3HA4HTH ab0 uepe3 BUTpaTy Boau Q, M/c, abo
S0 A 46pe3 MOZIYJIb CTOKY M, 11/c-KM?.
0 90 2P0 , 300 400 | 500 wm? BigHommeHHs. BEJIMYHHH IHAPY CTOKY A 3 AaHOi IUToml 3a IKMICh 4ac 10
100 200 300 400 500 600 700 GmYcex OF OB 0B 10 (2 14 V,m/ca

MUIHYMHN Iapy aTMocdepHUX onafiB X, ki BUIIaAal0Th Ha IO TUIOMIY 32 TO#
aMHI 9ac, Ha3HBAETbCA KOEPILIEHTOM CTOKY
a=A/X

OcHonri XapaxkTepucTikH CToKy. BuTparn, obumcieni 3a piBHAMH |  KoegilieHT CTOKY — BeTHUMHA GE3PO3MIPHA i HOPIBHIOE HyJTIO a60 6inbIna
KPHBHMH BHTDAT BOAM, AAIOTh CeKYHAHI 3HaueHHs CTOKY Q M*/c. KinbKicTh BOIHf4y HBOTO, A€ MeHIIa OJUHHI, To6T0 0 < a < 1.
sKa crikae 3 Oy/b-AK0i IO i MpoTikae B PycTi piuku depes jiaHuii cTBOP 3
AKUICEH Yac, Ha3UBAETLCS 06 €EMOM CTOKY 3a LigH Yac i BUpa)aeThest B M® ab0 KM 6o
Sk BinoMa suTpata Boau Q MY/c B JaHOMY HYHKTI, TO 06'eM cToky 3a T i
CTaHOBHTH

Puc. 3.20. Kpusi sanexxHocTi BUTpAaT BOAH, IUIOMI XKHBHX Mepepizis i
WBHAKOCTEH Tedil Bix piBHIB BoAM

®opmyBaHHa cToky pivok. Ctik GopMyeThes BHAGTIIOK BHIIaJaHHS JOILIIB
TaHEHHA cHiry i neoay. CTik, SKMH clIocTepiracThes Ha MOBEPXHi 3eMIi,
WASHBAETLCS ITOBEPXHEBHM CTOKOM. B OKpeMHX MicLyiX (HampHkiaf, y JicoBiit
40Hi) IIOBEpXHEBHIl cTik HeBeNIMKHii. Binbina wmacTHHA JOMIOBHX i Tammux BoJ
JoTpaniie B Takux paioHax y piuKOBY CiTKYy NiJ3€eMHHMH MIJISXaMH,
YTBODIOIOUH MIA3eMHHH cTik. Y Pi3HHX JaHAMAadTHUX 30HAX CHiBBiJHOLIEHHS
MiX [TOBEpXHEBUM i MiJ[3eMHHM CTOKOM HeolHakoBe. Y icoBiif 30Hi 3HauHi MacH

"

W=QT, M
ne T — kinpkicTs cekyHn y Do6i.
KpiM mux, icHy1oTs i iHIIi XapaKTEPHCTHKH CTOKY, a60 BOJOHOCHOCTI, PiuKy
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Pl ¢ Ha JaHil TepHTOPii, BUIIapOBYBaHHA 3 T'PYHTIB i TpaHCIipalii poCIHH.
MilapoByBaHHA 3 BOJHOI IOBEpPXHi Temnep BH3HAYAIOTHL 3a KapTaMH YH
MyJlaMH, & BHIITApDOBYBAaHHA 3 TPYHTIB 1 TPaHCHipallil0 POCIUH BU3HAYUTH
peirn, cknagHo. ToMy BenmudyHAa BHIAPOBYBAHHSA 3 IIOBEPXHI PIUKOBOIG
Mecilily po3paxoByeThes He OKpeMO AJsE KOXKHOrO 3 TphbOX BUAIB iHoro, a
WMup1o. BellMYHHY CyMapHOTO BHIIAPOBYBAHHA 3a GaraTopiumuii repiox
#PCiiKHO BU3HAYAIOTL 3 PIBHAHH BOAHOIO DajlaHCy SIK Pi3HHULIO MiX KUIbKiC-
0 O1TIB | BEJTHYHHOIO CTOKY: ’
Z=X-Y,

PAKOX 32 JIAHHMH HATYDHHX CLIOCTEPEXEHb HAJl BHIIAPOBYBAHHAM 3 pizHIX
s noBepXHi 3a JOMTOMOTOI0 CIIeliaNbHHAX YCTAHOBOK (BHIIApHHKIB) abo 3a
MIIpHYHIMH 3aJIEXHOCTAMHU BiJ $aKTopiB, ki Horo o6yMOBITIOIOT.

AHani3 piBHSHHS BOJIHOro OajaHCy piukoBHX OaceifHiB 3a OaraTopiunHii
90/ 103BOJIAE iITH O BHCHOBKY, IO KiNBKIiCThH OMafiB CTBOPIOE MOXIIUBICT

HIKHEHHST CTOKY, a CITBBIXHOIMEHHS Temula f Bomoru abo o6MEXYyIOTH IO
§OXIBicTL, ab0 CTBOPIOIOTL YMOBH, KOJIH g ZY

BOJH NIPOCOYYIOTHCS B MIHGHHY, MABHIIYIOTH PiBeHb TPYHTOBHX BOJ i CTH
PIOIOTH CHPHATINBI YMOBH JUIS APEHYBAaHHA LUX BOJ PIiUYKOBOIO CITKOI.
CTEIOBill 30Hi 3HAYHA YaCTHHA JOMOBHX i TallHX BoJ 36irae mo moBepxHi 3ew
B piUKOBY CiTKy, TOOTO MOBEpXHEBHI CTIK NeEpEeBHINYye MMiA3eMHHH. BHacii
PI3HOrO CIIBBiJTHOHIEHHs MiX IOBEPXHEBUM 1 ITIA3EMHHM CTOKOM YTBOPIOIOTE
crieridivHi 0coONIUBOCTI pexHMy pPIidKOBOrO CTOKY Ta HOIro pO3IOAi
HpPOTATOM POKY. ) ’

CTik — ne ckmajHufi npHpoxuMii Hporlec, SKHil BiOyBacTbcs B Té
rpadiunoMy cepemoBuili i nepebyBac Mil BIUIMBOM Dpi3HOMAaHIiTHHX i3
reorpadiuHux ¢pakTopiB: KIiMaTy, IPYHTIB, POCTHIHHOCTI, 03ep i 6omiT y Oaceil
pidKH TOIIO.

OcHOBHHM (aKTOpOM, SIKUIH CTHMYJIIOE CTIK i BH3HaYae HOTO PO3BHTOK
KimiMart. Agse it iHmi GakToOpH MEBHOIO Mipolo BIUIMBAaIOTh Ha CTiK. IIpudo
BIUTHB iX THUM OineIiuit, 4¥M MeHIIi po3MipH 6acefiHy i YUM KOPOTIIHH [Tepid
3a SAKHH po3risgaeTbeca el BIUIHB. BIIHB pisHUX NpHpOJHHX ¢daKTop

MIpOABIIAEThC MO-pisHOMY. OnHI 3 HHMX CIpHSIOTH 30iraHHI0 atMochepHE - . E
. S AR . . foky teMae. OcoOUBOCTI BIUIMBY ONAfiB Ha &
omafliB Mo 3eMHii IOBEpXHi, IHII 3aTpUMYIOTh cTik. Bmnus ¢izug - . . 2,
. . . . . .. PWIUITHY CepeHBOrO GaraTopiyHoOro CTOKy i £,
reorpadiynux dakTopiB no3HauaeThbcsA i Ha BETHYHHI CTOKY 3a pik Ta Ha Ho =
X . . N . IMIApOBYBaHHA MOXHA [IPOCTEXUTH 3a JIONOo- & )
pexumi. KiiMar BrutHBae Ha cTik He JiMime GesnocepelHbo, a il uepes iHfE: S ) g »
npupoAaHi ¢axropu (CPYHTH, POCIHHHICTB, penbed),koTpi nepebyBaroTh oo rpadiuHoi sajiexnocti. Ha pme. 321 g 1)
PHPOLHL PH (TPYHTH, P > P KOTP pevy BOKH3aHI 3aJIeKHOCTI BHIIApOBYBaHHA i CTOKY © .‘4'\\
MTOCTiHHI B3aeMOii. . . R
. . . . B ol1aTiB IpH IKOMYCh MIEBHOMY 3HaueHHI 7, x
BB Ha crik kjaiMaTmuamx ¢axrtopiB. /[ O6yOb-IKOro PiuKOBO R
. - , TOOTO MOXJIHBOMY BHMNapoOBYBaHHi. O ==
GaceliHy MOXHa CKJIacTH piBHAHHA BoAgHoro OamaHcy. JIng oOKpemo Onaau x

AHHE — I1I€ Ta MaKcCHMajlbHa BEIIHYHHA,

e . : Puc. 3.21. 3anexHicth BH-
K0l BOHO MOXe HOCAITH BiJIOBIAHO IO 1

KOHKDETHOI'O POKY ILi€ piBH}IHHﬂ Mae BHIIIAN

X=Y,+Z2+U, BHOCTI BOJNOTH [y BHIIAPOBYBAHHs | ' oPObYBAHHA i cToxy Bia onais
e X; — cyMa atMochepHUX omaliB 3a pik; Y; — cTiK; Z — BUIIapOBYBAaHHE ypeis Tera
U — Hakomu4eHHs Bojoru B OacefiHi. Y Bojori pokH Bonora B OGacelflf ’

HasaBHicTL BOJIOrH OpsSMO MOB'A3aHa 3 KUIBKICTIO ONaAiB 3a iHINHX
hillaKoBHX yMOB. SIKuIo omamiB Majio, TO H BHIIapoBYBaHHSA HesHauHe. 3i
BlibiieHHsM onajiB BUIIapOBYBaHHs 30iMbIIYEThCA CNOYATKY iHTEHCHBHO, a
loTiM ITOCTYyNoOBO 3MeHmyeThesd. Konn onagip Giibine, Hixk Tpeba st
#KCIIMa/ILHOIO BHIIADOBYBAHHS, OCTAHHE B)K€ He 30UIbIIyeThbcd, a8 3aiu-

eX, Y, Z— €, araTopi KiNlBKiCTh iB, CTOKY 1 BUIapoBYyBaH{. i . .
ﬁi l'I(’)B' ’HO 3 g?r)ail{gﬂo? T 'sgﬂq?xi BUXO. onz,u$,_ X yZ TOGTI; cey - HECTHCS TIOCTIHHOIO BeTHYHHOK. TeopeTHYHO 3alieXHIiCTh BUIAPOBYBAHHS Bij
ATOBUIHO. bOTO PIBHAH AHTD, Ik ’ el 18/1iB TOBUHHA 3YMOBIIOBATHCSA AKOKCh KPHBOIO

GaraTopidnuii CTiK JOPiBHIOE Pi3HHII MiX CEPEAHIMH 3a PiK B&IHYHHAMH Onaj E 7= (%),

! Blfnap.OByBaHHﬂ' 3 poro MoxHa 39061/”.“ BHCHOBOK, IO ¢ep em]{am Gararop SIKIO po3rnsiiaTH CIiBBiJHOIUEHHA MiX CTOKOM 1 OMajgaMH, MOXKHa
HHH CTIK SalIeXHTE B OCHOBHOMY BUL KIIMATHHHUX qfax.”ropu;.‘ 3aeMHa _' focrepiraTi Taky kapTuHy. CTik 30UIb1IyeThCo 31 30UIbIIEHHAM OIaAiB, ale 3a
HEHCAIA HAKOIUTHCHHA | BATPAIARHA BOJIOTH B 6ace¥4m priakH BmﬁyBaTP.[M “PMNI0] KibKOCTI onajiiB (ToOTO NHpH 3HAYHOI Pi3HHLI MiX (aKTHYHOM i
JIMIIC TO/L, KOIH HOBEPXHEBMA 1 TIASCMHHH BOLOILTH BQIFaDTBCﬂ'.B IO THBIM BHIIAPOBYBaHHAM) 30i1bIeHHS 11e 1T0BiIbHe. IToTiM, kosu dakTHYHE
pasi MaThwe Mlcue.a6o Ha,uxo,ux(emﬂénonn 3 immoro Gaceiny, a6o pianaua ii 1apoBYBaHHA Z HaOJIMXAETLCS 10 MOMIHBOIO 7, CTIK IOYHHACTLCA, a 34
TakoMy BHIIAZKy PIBHANHA BOJHOTO OallaHCy MaTHME BHIJIAL SOCHTL BEIMKHX 3HAYEHL OMNAJIB CTIK 36iNbHIYEThCA, TaK caMo, AK i OMaiH.

X=Y+Z+U. \ . . yeTbed, T
BHIAPOBYBAHKES 3 IOBEDXHI DITKOBOro GaCeHH IK i 6VIb-SKOI Ui GOPCTI/I‘IHH KpHBa 3aJICXKHOCT1 CTOKY BLI OITaAlB Y = f()\) Ma€ po3nouaTHed 3a
- ] . . » . . .

. POBY . P p Y YA . A KOI'OCE 3HaUCHHIA OoIlaJiB, Jajl BOHA ITOBUILHO 3pOCTac 1 3a OLIBIIHX 3HAYEHHDb
3€MHOI1 IIOBE€PXHI, CKJIAAA€TBCA 3 BHUIIAPOBYBAaHHA BOAH 3 IIOBEPXH1I BOAOH

Hakonnuyetsest (+), y cyxi — BHTpadaeThes (). SIKIO MPHIIYCTHTH, IO

6aratopivyHuil Nepio]] HAaKONMUEHHS i BUTpaYyaHHsI BOJIOTH BPiBHOBAXY€ETbCS,

UL CEpeTHLOTO POKY 3a Garatopiyus piBHSHHA BOAHOTO GanaHcy Oyhe Take:
X=Y+Z7Z
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6AuHO BIUIMBAIOTHL TaKOX HA DPOSLOALT CHIry. JSIKmo Ha piBHHHI BHCOTa
#iFoBOT0 TOKPUBY CTAHOBHTEL 56 cM, TO B Hankax — 100-110cM. OTxe, BILIHB
Wilc(y HA BETMUHHY ONANB | BUNAPOBYBAHHS, PO3IOALT CHIT'Y, a 3BifcH H Ha
jfi'eM CTOKY iCTOTHMIL

BiLie rmGHHH eposiiiHoro Bpizy Ha piuxoemii ctik. YacTiHa aTMOCcdepHEX
a8, SIKi BUIIAAIOTh Y piukoBoMYy GaceiiHi, MpOCOYYETHC B IPYHT Ta IOPOIH

onajiB ¥ae mix kyroM 45° mo oci abeume. 3BigcH BHUIUIMBa€E, MIO i CTIK,
BHIIADOBYBaHHs € (QYHKIU€I0 ONajiB IIPH HE3MiHHOCTI iHmMHUX QakTOpi
B.CHH‘II/IHI/I cepenHix 6araTOpiuHNX OnajiB, BUIIAPOBYBAHHA i CTOKY TS /IesIK
piuKoBHX baceiiHiB HaBeneHi B Tabmu 3.3. '
Tabauis
Enementu Bogsoro 6amancy meskux piuxoBnx GaceliHis

Piuka Onamn, wm BUnapoByBanin, SrTr—o—J MM CaMHM TIOTIOBHIOE 3aIIacH M/ISEMHHX BOJ. SIKIIO pyciIo PiuKM He JOCATae
Aninpo 660 546 113 HOCTI{iHOrO BOJOHOCHOTO TOPHU3OHTY, TO DiUKa JKHBHTHCS IOBEPXHEBHMH
Bonra 657 470 187 pajiaMi, 2 BOJA, IO IPOCOYMIacs IIMOLIE Bijl epo3ifiHoro Bpisy, HepEXOHTD ¥
Hﬂo“ 375 47117 78 JATeIOpiio Ge3OBOPOTHHX BTpAT sl GaceiiHy i€l piuky. PiBHSHHS BOAHOrO
eBa = v
- 28 454 284 Bwinticy i Takoro Gaceiiy HaGyBae BUTTIAIY
aHD 1200 695 505 Y=X_-7-U
Hin 730 705 o5 .. L :
U — KiTbKicTh BOMH, 5IKa fiie Ha MOTIOBHEHHS MA3€MHHUX BOJ.

) Bm?m r_eonori'nmx YMOB Ha cTik. I'eosroriuti yMOBH Takox BIUIHBAIOTH V Mipy 3arubieHHs epo3ifHOTO Bpi3y pyCiIO pidKH mepepizae ofuH abo
PiuKoBMil CTiK, NpaBa, He GesnocepelHbO, a wepe3 MpouecH iH(inbTpawil NUIkKa BOTOHOCHHX FOPH3OHTIB, i B KHMBJICHHI OepyTh y4acTb IiJ3eMHi BOXH
BHIIAPOBYBAHHA. Bi1.1 T€OJTOrYHUX YMOB 3aJIEXHTD Ta KUILKICTb BOJIOTH, sika 3af(pHe. 3.22). 3 HaBeeHOI CXeMH BIJIHO, IO PYCIIO 1 He JOXOAUTH IO BOXOHOCHOTO
PHMYETbCS Y BEPXHIX LIapax MOPij Ta IPYHTI i, OTxke, Moxe 6yTH BHTpaucHiFOPHIOHTY, TOMY BOHO 3allOBHIOETHCS BOJOIO JIMIIE B nepiox cHiroraHeHHs abo
3TONIOM HA BHIIAPOBYBAHHA i Tpancmipanio. 3 apyroro Goky, wi x yMoBH Buff MIMKEX fomiB. Lle pycia THMYacOBHX BOJO- i v ! an.
Ha4aloTh i Ty KiILKICTh BOJIOTH, KA MPOCOYYETHCA BIUIMG i BUTpauaeThes HETOKIB 1 37e0inbIIOro 3 HEBEIHKOIO ILIOIIEO 5
TIONOBHEHHA 3allaciB MA3EMHHMX BOJA, fKi MOTiM GepyTh ydacTb y xupichf#oro36opy. Pycio II -nepepisye nepuui

 piuOK. BodOIpoHHKHI HMOpOJAH CHPHAIOTH NMPOCOYYBAHHIO OMAfiB Y TPYHT gogoHocHu ropuszoHT. TpuBanicTs mepioly
3MEHINYIOYH IOBEPXHEBUH CTiK, 30LIBINYIOTL MiA3€MHE XHUBJICHHS. 3posymii BMSBHOCTI CTOKY B pYyCIi TaKoro BOIOTOKY
1o BO,I.lOHel’IIBOHHKHi NOpOJH MalOTh IIPOTHIICKHHH BIUIHB. SIeKHTL Big rIUOWMHH Bpi3y 1 XapakTepy

3HauHH{ BILIMB Ha cTik Mae Kaper. HassuicTs kKapery Moxe 36ibummi ROVIHBAHHS PiBHIB mimsemuux Boj. Ilpu 3uu-
Beﬂ“‘mf*y CTOKY 32 PaxyHOK Iepexoay BoA 3 iHmoro Gaceiidy a60 3MenuTH §§ KeNHi PiBHIB IN3eMHUX BOX 3a IO3HAYKY AHA
B 6ace?max' PiYOK, CKJIaJICHHX BOJONPOHHKHUMH IOPOAAMHU XUBJIEHHs Gipfj PlMKOBOTO pycia CTiK Y HbOMY IPHIHHACTECA.
PIBHOMIPHHIIIE. Kosnupanus piBHIB I[bOro BOJOHOCHOTO TOPH3OHTY MOXYTh OYTH 3HAYHHMH i

‘ Brume penbedy ma piuxosmii ctik. Penbed Bemukoro Mipowo BrumiBac dff #epeOyBaTH il BIUIMBOM KITiMATHYHHX ¢axtopiB. Pycno Il nepepisye asa
CTiK. npOTe ge BiI0yBaeThCA 31e6imbuIoro, He 6e3mocepeiNLO, a BHACTILOK 3Mf MIOHOCHHX TOPH30OHTH. 3anacy BOJ ApYIroro BOAOHOCHOI'O FTOPU3OHTY AOCHTH
HH KUIBKOCTI omnajiB i BHIIapoByBaHHs. BcTaHOBJNeHO, mo HaBiTh HesHaug§ MOCTIHHI 1 XHBJEHHS 1BOrO pycia Mi/I3¢eMHAMH BOJaMH OiNlblll 3HAUHE i cTajie.
MBHIEHHSA Ha TepHTOpii CXiaHO-E€Bponeiicbkol PIBHHHH € KOHEHCaTOpaM Pycio IV mepepisye TpH BOJOHOCHMX TOPH3OHTH, 1 GaceiiH Takoi piuKH
OnaiiB Ha CBOIX HABITPSIHHX CXMJIaX, THMYacOM SK NpPOTHICKHI cxuif MPaKTepH3YeThCs IIE 6LIBIT cTAIMM cTOKOM. OTXe, 3aJIeXHO BiJl ITIHOMHH
xapax@pmyronca 3MEHLIEHHIM KUTLKOCTI Onais. eposiifHoro Bpisy, IIHOHHM 3aJAraHHs MiJI3eMHUX BOJ i 3amaciB iX 3MiHIOETbCS

_ 30inblieHns onaziB 3 BHCOTOIO MICIEBOCTI 0COBIHBO MOMiTHE B ripchkufl Y4CTKA MIZ3EMHHX BOJX Y HBIIeHHi piok. OIHI 3 HUX 30BCIM HE JPEHYIOThb
paifonax. Hgnpm(nan, KiJIbKiCTh OnafiB 3a pik HAa MiBHIYHOMY cXHIi BeltHkor isemMuux Boj (Mami i THMYacoBi BOJOTOKH), iHII APEHYIOTh iX MPOTAroM
Kaskasy sMiHioeTbest Bixt 760 MM Ha BucoTi 1068 M 10 1700 MM Ha BucoTi |38 Akoich gacTunu poky. [muGuHa eposifiHoro Bpisy HaiwacTile 3pocrae 3i
M. [Ipote B paifonax, ne Maso Bostorn, abo Tam, ae NEPEArip s MepexoIuIoIo lTbIIeHHAM oI Bogo360py. ¥V 3B'I3KY 3 IIHM 3a OAHAKOBHX KNIMaTHYHHX
3HaqHy JacTHHy OmaJIiB, LEHTPAJIbHI [ipPChKi XpeGTH ONEpXYIOTh Malo onaaipf YMOB BEIMUHHA CTOKY 3a pix MeHIma B ManMX i THUMY4COBHX BOJOTOKAax
CTIK TYT HE3HAYHHI. {IOPIiBHSHO 3 CEepeNHiMH piUKaMH.

OnnoyacHo 3i 30iNblIEHHSAM ONANiB MpPH IMiABHIIEHHI MicleBo BB pocanHHOCT] Ha piukoBuii cTik. Besnocepetiii BIUIMB pOCTMHHOCTI
SMCHINYIOTBCA TeMmepaTypa MoBirps i medpinurt Bonoru. Ile cnpuuupsf B8 crik mossrae y 306iiblIeHHi HMIOPCTKOCTI 3€MHOI MOBEPXHi, WO CIpHsE
3MeHme}{Hﬂ BHIIADOBYBAHHA i 30LTIbIIEHHA CTOKY. § cnopinbHeHHIO 36iraHHa BoAH i 36inblieHHIo iHQNbTpauii Bosioru B rpyHT. Big

Y BIOKPHTHX MicIAX CTENOBOI i JicocTemnoBoi 30H pisHi dopMu penbed 35 10 50% 3arajabLHOI CYMH OIIaJliB 3aTPHMYIOTh KPOHH JiepeB. Y ¢d 1ig BoJjlora e

Puc. 3.22. 3anexHicTb BOAO-
HOCHOCTI PpiuoK Bif KiTbKOCTi
nepepisaHUX HMMH BOROHOCHUX
TOPH3OHTIB
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CHINYETHCA CTiK, OCOOIUBO B IOCYNUIMBHX paifoHax. IIITyuHe 3poleHHs Beje
A0 "MEHINIEHHA BEJIMYMHH CTOKY PidoK, a B Jeakux pakionax Cepeanpoi Asii Ta
Kanxasy Boma okpemux pidOK NOBHiCTIO pO30MpacThcs Ha 3polleHHs. Taki
MPOTEXHIUHI 3aXOJIH, SK CHIrO3aTPHMaHHS, DO30OPIOBAHHS Ha OONIMPHHX
fepuTOpiAX, BIUIMBAIOTL Ha YMOBH (GOPMYBAHHS IOBEPXHEBOTO CTOKY,
M8peBaXKHO 3MEHINyIouH Horo. HacaJ(keHHS TiCOBHX CMYT TAaKOX CIPHYHHAE
focivieHHs iHQUIBLTPaLii BOJIOIH B IPYHT, TOOTO YacTHHA IOBEPXHEBOTO CTOKY
f8PCBOAKTLCA Y I J3EMHHUH. i

Hopma piunoro croky. Ctik BOZOTOKIB pik y pik 3MiHIOeThes 6e3 6YIb-sIK 0]
feBHOI 3axoHOMIpHOCTI. Pa3zoM 3 THM BeJIuYHHA PiYHOI'O CTOKY KOJIHBA€TbCS
H@BKOJIO SIKOICh CEpPENHBLOI BEIMYMHHM, [PHYOMY aMIULTyAa TaKUX KOJIHBAaHb
00/ (HaKOBa B pi3HHX @i3zuko-reorpadiunnx pafoHax. 3alexHicTh Mix
MNINHHAMHE pPiYHOIO CTOKY CYMIKHHMX pOKiB IpakTH4YHO BiacyTHsa. Taki
MIMUHY B MaTE€MaTHUHIH CTaTHCTHLU HasHBAIOTLCS BHIAJKOBHMH, a DA,
YIBOpeHHIl HUMH, BaplalifHuM pggoM. JIis BUBYEHHS BUIAJIKOBHX BETHUHH
MOXHA 32CTOCOBYBAaTH METOJU MaTEMAaTUUYHOL cTaTHCTUKH. OHi€10 3 OCHOBHUX
KipaKTEepHCTHK BapialliiHOTO psAfy € cepelHsA apHdMeTHUYHa BEIHMYHHA, SKY
MOXHa OGUHCITHTH 3a P OPMYJIOIO

_ Iy,
Y=ot

e Y — cepenus apudMeTryHa BeIMYHMHA, LY, — cyMa WIEHIiB BapianiiHoOro
PRy, n — KilbKicTh Horo wieHi. Cepentio apupMETHUHY BETHUHHY piqx{or‘o
froxy, oOuuciieHY 3a TpHBalMI Iepiok, SKHH BKIIOYaE OJHAKOBY KiNIbKiCTh
BaraToBoAHNX i MAJOBOJHUX POKIB, NPHIIHATO HA3HBATH HOPMOIO CTOKY.

HopMa croky 3BH4aiHO 00YHGIIOEThCA 38 OaraTopiuynuii nepiof. SJIkino gaHi
fl0 CTOKY OXOILTIOIOTH BiTHOCHO KOPOTKHII 4ac, HOpMa CTOKY OOUHCIIOETHCS 33
ADIIOMOrOI0 TaK 3BaHOro IpuBeAeHHA Jo OarartopiuHoro nepiony. 3BuuaiiHo
fipuBeneHHA poONsTE rpadivHO, IUIAXOM BCTAHOBIIEHHS 3aEXHOCTI MiXkK CTOKOM
AaHOI piuKH i cTOKOM piuxu-aHanora, JaHi [10 CTOKY sIKOi € 3a TpHBANuii nepiox.
% ananor obupacrbea pivka,gka IPOTIKAC B OMHAKOBUX (a0 GIH3bKUX) 3 IAHOK
pluxoro disnko-reorpadiuHux ymoBax.

Po3niofin cToKy 110 TepHTOpii. [1711 XapaKTEPHCTHKH PO3NOATY CTOKY Ha Gy Ab-
kil TepuTOpil CKIIANAacThC KapTa CTOKY, Ha sIKilff NpoBejeHi JIiHil OAHAKOBHX
MUIHYUH CTOKY, TOOTO i30IiHii MOAYMNiB cTOKYy, abo piuHOro wapy croky. Jis
nobymoBHM Takol KapTH CHOYaTKy 3a JaHUMH GaKTHYHHX CIIOCTEPEXEHb
o8uicTIOITh HOPMH CTOKY OKpeMHX pivok. OiepXaHi BIMYMHH MHITYTh HA KapTi
Bl1s Touox — 1eHTPiB Baru piukoBHx GaceluiB. KopHCTyOUNCh HAHECEHHMH Ha
KRpTY BETMUHMHAMH HOPM CTOKY, IIPOBOJATS i30MiHii CTOKY, AKi 3" €IHYIOTH TOUKH 3
QAHAKOBHMH BEIMYHHAMH HOPMH CTOKY.

KaprtH croky [aloTh [1IOBHE YSBIIEHHs IIPO PO3IOAUI CTOKY IIO TEPUTODI, i
% JOTIOMOTr0I0 HHX Ta KapT piyHHX cyM aTMOC( epHHX OIAaJIiB MOXHA BHU3HAUHTH
#UIHYHMHY CyMapHOrO BHMAapOBYBAaHHA 3 MOBepXHi OaceliHy pidykH, BUXOITUH 3
plersiag Z = X - Y.

Ha BUNapoByBaHHi. BuTpauanHa Boju Ha BHIIAPOBYBAHHs 3 TPYHTY paso
TpaHCHipaIii€lo pocIHHaMH Giiblie, HiX 3 TPYHTY €3 pOCITHHHOCTI. '

HoBro Oyno juckycifiHUM MHTaHHS NpPO BIUIMB Jicy Ha crik. O
AOCTITHHKH CTBEPIXYBAIH, WO Iic 30UIblye CTiK, iHIT KOTPHMYBAIH
TIPOTHIICXKHOI IYMKH. 3apa3 BBaxaioTh, IO BIUIHB Jlicy Ha BOLHICTH 3aIexH
BiZl psfly IPHYHH. i He MOXe BHpILMyBaTHCS OJHAKOBO B Pi3HUX NPHUPOIHH
rocrnojapcbkix ymoBax. Hacammepen, TpeGa MaTH Ha yBasi, o it JicHCTicT
CcTiK mepebyBaroTh y TicHiH 3aneXHOCT Bif KiiMaTy.

3a omHAKOBHX KIIMAaTHYHHX YMOB i JCHCTOCTI Lieil BILIMB 3aJIeXHTDH B
reoMopO:1OriYHEX YMOB, 3 IKMMH TiCHO OB A3aHi IPOLECH CTIKAHHS BOJH
IIOBEPXHi 3eMIl, MONOXKEHHS PiBHSA IIJI3eMHHX BOA, BiA GI3HYHMX i BOAH
BJIACTHBOCTEl T'PYHTIB Ta HOPIJ 1 BiA cKiIamy i IycTOTH HacajpkeHb. 3HAUM
BILIMB Ma€ JIiC Ha CTiK Kpi3k I'PYHT. I'pYHT y JIici B3UMKY rTH60KO He NpoMep3
a caM JIiC HaBeCHi YIOBINBHIOE IHTEHCHBHICTL CHIrOTaHeHHs. Bce 1e Bele
3OUTbIICHHS BTPAT TaluX i JOIOBHX BOX Ha MPOCOYYBAHHS B IPYHT. Brpatu
JOCHTD 3HAYHI.

Yacro xoui, ki CIPHYHHAIOTH TABOAKK B PiUKOBHX Gewticux Gaceitnax,
Jici 30BCiM He G OpMYIOTE CTOKY. Bortora, sika pocouMIacs B IPYHT Y 3alliceH
piukoBHX OaceliHax, MOTpaILIsic B Pi4KOBY CiTKY JIHINE Mig3eMHUMH UUTIXaMH.
MauX piukoBHX GacelHaX uepe3 He3HadyHy NIHOHHY epo3iliHOro Bpizy pyc
3HaYHa YACTHHA BOJIOTH e 3a MexXi Imx OaceliHiB. 3a OHAKOBHX Po3Mip
BOJ0300DiB MallHX piukoBHX GaceilHiB Ta OQHAKOBHX KIIMATHUYHHX i rigpore
JIOT{YHUX YMOB BEIHYHHA BTPAT BOJIOTH Ha iHQimETpanio 3pocrae 3i 30iblIIe
HSIM JIICHCTOCTI, a 3BiACH 3MCEHINVETHCA i CTiK. V Mipy 36iNbINeHHs ILIOnli BOX
300py BHACIIOK 3POCTaHHS TNIMOHHH €pO3iiHOro Bpi3y PiuKOBHX pyces B
Ginbla 9acTHHA BOMH, KA IPOCOYMIIACS, TIOBEPTACTHCS B PiUKOBY CiTKY JJaHO
Gaceliny B 3B'A3KYy 3 IIOCHIEHHAM il ApeHyI0u0i poii. BianosifHo 1o 1msoro pi
HHIISL MiX CTOKOM O€3J1icHX i JCHCTHX GaceliHiB IOCTYIIOBO 318Ky €ThCS.

Brumis ozeprocti Ha cTik pidok. HasBHicTh 03ep 260 3HAYHHX BOJOCXOBHI
y OaceiiHax piuoK iCTOTHO BIUIMBAa€ Ha BENHYIHY cTOKY. Bigomo,
BUIIapOBYBAHHA 3 BOJHOI NOBepXHi GibIe, Hixk 3 moBepxui cymii. Tomy cTik
GaceliHy, e € osepa, 3aBXAH MEHLIHH, HiX 3 6e303epHoro. Benuun
BHIIApOBYBAaHHA 3 BOAHOI IOBEPXHi i MOBepXHi cyiui B pisHHX ¢i3uk
reorpadiyHuX yMOBaxX HEOJHAKOBA, 4 OTXKe, HEOAHAKOBHI i BIUTHB 03epHOCTi
BEJIHYHHY pigHOro croxy. 3a ganmmu O.0O. Cokonosa, B Jicosiil 30mi mp
O3€PHOCTI HHXYE 10% 3MeHIIeHH CTOKY 34 pik HesHauHe (MeHme 10%). IT
o3epHocti 30-50% i Ginblue 3MeHIIeHHs CTOKY B Lilt caMiii 30HI MoXe Jocd
50% i Ginbime. HafiGUIbIIO0 MipOIO CTiK 3MEHITYEThCS ITijl BIUIHBOM O3epHocTi
HiBJCHHHX pafioHaX, Y 30HI HENOCTATHLOTO 3BOJIOXEHHA, 4 B MiBHIUH
patoHax, y 30Hi HaJIMiDHOTO 3BOJIOXKEHH BIUIHB I1bOro GaKTopa He3HAUHMIA.

BrumB rocnosapebkol JiILHOCTI MOAHMHM Ha CTIK. T'ocnopapcrka njsin
HICTD JIIOJIUHH, KA CITHYHHSE 3MiHH IPHPOAHUX YMOB, He MOXe He BILTHBATH
CTIK. 3i CTBOPEHHAM BOJOCXOBHI{ 30UIbLIYEThCA BHIIAPOBYBAHHS, a OTKE,
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SIKIO $paKTHUHIX JaHHX IO CTOKY HeMae abo iX He[oCcTaTHBO, 32 KapTaM
CTOKY MOXHA BH3HAYHTH HOPMY CTOKY IS OyAb-KO1 PiUKH. ‘

Jlns 1L0ro NoTpibHO OKOHTYPHTH Ha KapTi CTOKy AaHuH Oaceiin, 3Ha
LEHTP HOro Baru i BUSHAYHTH MOAYJIb CTOKY a00 3a i30IIHi€I0, IKa IIPOXOA
10— yepe3 IeuTp Baru OaceiiHy, abo '3a JIiHiHHO
Aol iHTepIIOJIALICI0 MiX JBOMa CYCIIHIMH i30JiHIAMI, . 4
IIPOXOJSThL BHIIE i HMXYe Bim lLeHTpa OaceiiHy.
7 puc. 3.23 MOAYNb CTOKY Oyle JAOpiBHIOBATH MpPHOIM3H
6,85 n/c-km*. LlenTp Baru piukosoro daceiiny HainpocTi
Bu3HauuTH rpadiuso. ndg mporo NpoBOJATH JIiHII |
JIOBUILHHX HAIpAMKaX 3 TAKUM pO3paxyHKoM, Iod BO
nepeTHHamica 1 mo6 koxHa Aimmia ruiomy Oacei

.

h AND .

NpHONHM3HO Ha JABi piBHI 4acTHHU. TodyKa IEPETHHY
Puc. 3.23. Bus- yiii i Gyne uentpoM Baru GaceiiHy.
HaYCHH HOpMH JIi1st 6iNbII TOYHOTO BU3HAYEHHsI HOPMH CTOKY 3aCT

CTOKy MO KapTl COBYCThCA ITaHIMETpYBaHHs IUton] f MiX JBOMa CyMiXH

MH i30J1iHIIMH i MHOXEHHSI iX Ha CEpeIHIO BEITHYMHY MOJIYJISl MiX LIUMH i
JiHisIMH. BemuuuHy MOJyJis CTOKY IO 3aMHKAIO490ro CTBOPY MOXKHA BH3HAY
3a G opMYyJI0I0:

mj,+myfrt.Am,f,

F

nme: f, f5,..., £, — 1o Mix cyMixKHUMHU i30J1iHiIMY;
m,, m,,..., M, — cepeAHi 3HaueHHA MOAYJIB CTOKY;
F — ycs iona Boio300py.

Bu3HaYHBIIH MOAYJL CTOKY abo map CTOKy [ JaHOTo BOAO300pY
YAaCTHHU HOro, MoXHa oOYHCIIMTH M iHIOI XapaKTEPHCTHKH CTOKY — BHTPA
BOJIM, 06 €M CTOKY TOIIO. .

XapaKkTepHOI0 OCOOIUBICTIO PO3NOJiNy cepeHbLOro 6araTopitHOrO CTO
(Hopm1n) o Teputopil Ykpaiuu (puc. 3.24) € Horo 30HanbHICTh B PiBHUH

M=

YacTHHi Ta BEpPTHKAbHA MOACHICTh Y ripebkiil. KpiM Toro, criocrepiraeTbes Tey

JIeHLs JI0 3MEHIIIEHHS CTOKY 13 3aX0/1y Ha CXiJ I BILTHBOM 30LTbIIEHHS! KOHTHHE]
TaJBHOCTI KiMaty. Tak, y [Tonicci HopMa cTOKY cTaHOBHTB 4-3 j1/c-kM?, B Jlico
my 2-1,5 n/c-xM, a B Cremy — nuure 0,5-0,2 n/c-xm?. 3HaUHOKO MipOIo Ha BeJIMY
CTOKY BIUTHBae peibed MicreBocti. B Vkpaincekux Kapratax Hopma cTo
cTa”HoBHTH 10-25 ji/c-kM?, B Kpumy —- 1,0-5,0, B Jloubaci — 2-3 n/c-kv. ITpudo
CXHJTH Tip, 06epHeHi 1O BOJIOIOHOCHHX BiTPiB, MAIOTh OUTBINMI CTIK, HiX MiABITPA
cxwi. Tomy piukn 3akapnatrs 6araToBOJHiLI, Hixk piuky [IprkapnaTrs.

3.7. BoaoHocHICTh pivyok Ta ii BHyTpilIHLOPiMHMHA po3moaii

BOOOHOCHICT, piYOK 3eMHOI KyJdi 3MIHIOETbCA B UIMPOKHMX MexXa
Haii6ineiny cepequnLopiudy BUTpaTy Mac AMa3onka — 120000 »® /c (quB. Tab
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Puc. 3.24. Cepeanbopiunuii crik piyox Ykpainu

3.1). XapakrepHcTHKH BOZOHOCHOCTI HafGIIBIIHX pivok YkpaiHH HaBeleHi B
6. 3.2.

PiyaMii CTiK NPOTAroM poOKY pO3NOAUISEThCS HEPiBHOMipHO. Lle 3anexurs
st pany disuxo-reorpadiunux ¢axkTopiB, KOTpPi MOXYThH 3MiHIOBaTHCA
fipoTaroM poky abo NpoTAroM 6araTboX POKIB 3aJINIIATHCA HEIMIHHHMH.

BemrquHa piuKoOBOro CTOKY 3a OyIb-IKMH IIPOMIXOK Hacy € OJHHM 3
#ieMeHTiB BojtHoro 6asnancy. CHiBBiAHOIIEHHSI MiX €JIEMEHTAaMH BOXHOIO
fuiancy npoTAroM poKy He 3aMMINaeThcd HE3MiHHHM, Y 3B S3KY 3 UHM,
fOYHHAIOUH 3 OceHi B piukoBHX OacefiHax BoJiora HaKOIMYYEThCS, a 3 KiHLM
pocHH — BHTpauaeTbed. BianoBiHO 40 HBbOro IPH BHBYEHHI BOJHOTO PEXHMY
ol KOPHCTYIOTBCS TiJpOJIOTiYHUM POKOM, I[IOYaTKOM SKOTO y IIiBHIYHHX
pafonax BBaXaloTh BepeceHb, a B MIBACHHUX — XOBTeHb — JiHcTONAA. Bix
WiHK CHiBBiHOINEHHS eJleMeHTIB BOAHOTo OanaHcy NPOTAroM pOKY 3alleXHThb
SHyTPIIHBOPIYHHI PO3NOLLT PIYKOBOTO CTOKY.

Xou onaJy BH3HAYAIOTh MOMJIHBICTL YTBOPEHHA CTOKY, IIPOTE MOXIMBICTD
$OpMyBaHHA CTOKY 3a paXyHOK ONajiB, fAKi BHUNAJaOTh 3a JaHHH Mpomixok
§aCy, 3aNeXHTh Bi psaay NpHYKH. SIKIO YacTiHa onaziiB OyBae y BUIVIAAI CHIr'y,
10 BoHH 30epiraloThcsi Ha IMOBepxHi piukoBoro OaceilHy [0 Mo4YaTKy
gdiroranenss;, konn i1 yTBOpIOIOTH cTik. OueBMAHO, IO B AaHOMY pasi B
SMOBHII IepioJ oraly IMEBHOK MipOIo BIUIHBAIOTL Ha 3MiHY BeJHUHHH U y
plbusinmi BoaHOrO Ganancy. SIKIIo onaan BUMAAAIOTH JIALIE Y BUITIA JOILY, TO
SRYTPIlIHBEOPiYHHE POMOIL CTOKY BU3HAYACTHCH PEXHMOM OTIAJIIB i 3/IaTHICTIO
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MATHYHAX YMOB 3aJIEXHTH 3MiHa YMOB JXHMBJICHHS PiYOK, 8 TAKOX 3MiHa B
oIl CTOKY HPOTATOM POKY.

T disEKo-reorpadiusi paxropH (peibed, FpyHTH, O3€pHICTB, JICHCTICTS,
wbonoueHicTs), fAKi BiMOOpaxaloTh NPUPOIHY i mWTyuYHy 3aperyjbOBaHICTb
#roky B GaceliHi PituKH, MOXYTb 3HAYHOK MipOIO 3MiHHTH BHYTPilTHLOPiTHHEH
poMIOALT CTOKY, XapaKTepHHii ISl JIAHOTO KIIMaTHIHOro paioHy.

" JpaynMii BIUIMB HAa BHYTDIlIHHOPiUHHI PO3NOAUI CTOKY MAlOTb IDYHTH
$aceiinty piuka. Bonora, mpocoqylodgucs y HHX, 36LIBIIYE 3aMacH MA3EMHUX BOX
| BosHOYAC 3MEHIIYE MOBEPXHEBHH CTiK Y BECHAHHH Mepiof Ta TOCHHOE
MHTOBC KHBIICHHA PiYoK y MexeHb. Tex came MOXHa CKa3aTH Ipo reosIoriaHi
eco6muBocti Gaceliy. B GaceitHax, CKIIaJeHHX JIETKOIPOHHKHAMH ITOPOJIaMH
(ummm, micky, 6a3ajbTH TOMO), 3HAYHA KiJILKiCTh TOBEPXHEBHX BOJ
MOpCXOHTL Y MA3CMHI, KOTpi 3rOfioM HAJXOMATH y PidKy. TaxkuM YHHOM,
fpyHTOBi i reonorivHi yMOBH perymoioTh piYKOBHH CTiK IPOTATOM POKY.

[CTOTHO 3MIHIOIOTh PO3NOALI CTOKY 03¢pa. BOHH 3aTpHMYIOTH HAJUTHIIOK
€roKy B IIepioJl BCCHAHOTO BOJIOMULIA M JiTHIX NABOJAKIB i, MOCTYIIOBO
BMTpadaiody I 3amacH, 30UILIIYIOTE 1AM MexeHHHi crik. Perymoioda poib
@3cpa 3IEXUTH BiJl HOro po3Mipis, Mopororii, 3amacis BOJH, yMOB 1'1 BHTOKY
1 10JIOXKEeHHs 03epa B Gacejii pidku. YuM Oilbia roma o3cpa TOPiBHAHO 3
glacHEM BOJO300pOM DidKH, sKa BHTiKae 3 HbOro, THM Oinpma Horo

-ylo4a polib. Y paloHax 3 AOCTaTHbOIO 3BONIOKEHHICTIO HasABHICTh 03¢p y
cceifmax pigoK poGHTHL cTiK 6L PiBHOMIPHHM MPOTArOM POKY. B 30Hi
PRIOCTATHHOT'O 3BOJIOXKEHHS, JI¢ OCHOBHA YaCTHHA Pi¥HOrO CTOKY NpPHIIAjac Ha
BCHy, Ha PO3MOMLI CTOKY BIUIMBAE He JIHINC peryiioioda poilk 03epd, a i
AOAATKOBE BHIIAPOBYBAaHHA 3 HOro [OBEPXHi B TEILTY Ya4CTHHY POKY. _

BB jicy Ha PO3MNOJUT CTOKY MPOTATOM DOKY HOJNArac y 36UIbIIEHH]
TPHMBAIIOCTi BECHSTHOTO CTOKY (X HACHIAOK MOJIOBXEHHS TICPIOAY CHIrOTaHEHH:)
| nepepo3MOALTi IIOBEPXHEBOIO T MA3EMHOTO CTOKY. B minoMy B 61Ib1I BOJIOTHX
palionax, Jie BOAOHOCHi FOPH30HTH 3a/IAraloTh GaH3bKO O MOBEPXH, JHC 36UI5-
' liye TMiA3eMHE XKHBIIEHHSL, TOOTO 3pOCTac NpHPOIHA 3aperynb>0BaHicCTh CTOKy. B
@TCTIOBMX patioHAX MOMOBHEHHIO IJI3EMHUX BOJL CIIPHAIOTH HaBiTh OKpeMi JTiCOBi
MACKBH, TOMY iX CJIi{ BCUIAKO 36€piraTy i po3mHpIOBaTH. Orxe, Iy pivoK, AKi
ApCHYIOTh [iJ3¢MHI BOIH, BIUIMB 3asriceHOCTi BOA0300pY MPOABIAETHCA y
{BHIEHH] CTOKY B JIiTHI | 3HMOBi MiCsLli 33 paXyHOK 3MEHIUCHHS CTOKY HABECHI,
10670 CTiK Y HHX CTa€ PO3NOAUICHHM OLIBII PiBHOMipHO.

Po3mo/iJl CTOKY MaJIUX PivOK, sIKi HE APEHYIOTh BOAOHOCHHX FOpPH3OHTIB,
filA BIUTHBOM 3aiCEHOCTi, HABIIAKH, CTa€ 6UIBII HEPIBHOMIPHHM.

Brumms 60T Ha BHYTDILIHBOPITHHI PO3MOAUT CTOKY 3aJIEXHTH Bif THITY
GostoTa i 30HH fioro posramyBaHHA. B ymoBax JOCTaTHbHOrO 3BONOMCHHA, A€
BHMIIapOBYBaHHs 3 GOJIIT HE TIEPEBHINYE BUIIApOBYBAHHA 3 cyii, 60JI0TO MOXHa
pOSrIIAATH AK BEPXHiH BOJIOHOCHHIA I'OpH30HT, KOTpHH NOJATKOBO XHBHTHL
pluky B MekeHHMil mepioa. 3a yMOB HEAOCTATHLOIO 3BONOXKCHHA
pHnapoByBaHHs 3 GOJIT, AK i 3 BOAHOI mopepxHi, Ginbme, Hix i3 cymi. ToMy

rpyHTIB BOMpATH NEBHY KiMbKiCTh Bosord. OCTaHHE 3alIEXHTh Bill bizuu
BIACTHBOCTEH TPYHTY Ta Bifi CTYIeHs 3BOJOXEHHS, KOTPi TICHO IOB's3aHj
TeMIIEpaTyPHUM PEXHMOM MOBITPA.

Ora/ NHIIe y BHUITEAAI JOHNIYy BHIANAIOTH Y TeIUIMX KpaiHaX. Tomy
BHYTPIlTHEOPIYHHIT PO3MOJLUT CTOKY PiYOK IUX KpaiH BU3HAYAETBCs ITEPEBaXy
PEXHMOM JIOIIOBHX orfafiB. PasoM 3 THM TemIlepaTypa IOBiTps 4epe3 3Mi
CTYIIEHs 3BOTOXEHHs IPYHTIB MOXe BIUIMBATH HAa DOIIOALUI CTOKY. SIckpas
IpHKIagoM Hporo Moxe 6ytu p.Can-Mpancicky (ITiBaeHna AMeprika), 1e Ma
KiTBKiCTh OMajiB y YepBHi-)KOBTHi CHPHYMHAE 3HauHE BHCYIIYBAHHSA IDY
faceliny, BHACTIJOK YOro 3HayHa KiNBKICTbL BOJIOTH BHUTPAqa€TbCd
IPOCOYYBAHHS i BUTIAPOBYBAaHHS B HACTYITHI MiCALLL.

JanexHicTh BHYTPIIIHLOPIYHOrO pO3MOAINY CTOKY Bil oOmNaxmiB
TeMIIepaTypH Ha piukax eBpOIeHCHEKOro y36epexksa ATIIAHTHYIHOTO OKeaHy M
Ke XxapakTepusysatH cTik p.Conn. OcHOBHa Maca CTOKY L€l piUKH IIPHIIA/IAE b
XOJIOJHY YacTHHY POKY, THMYacoM sk Haiibinbuie onaiis OyBae B Te
gacTtuHy. HesHauHH# cTiK BAITKY € Pe3ylbTaTOM BEIIHKUX BTPaT BOJIOTH H
HpOCOYYBaHHA i BUIIAPOBYBAHHs NiJl BILIHBOM BUCOKHX TEMIEPATYP MOBITPSL.

V BaceiflHax pidox, ki XHBJIITbCA B OCHOBHOMY 33 PaXyHOK CHIrOTaHEeHH
BHYTPILIHBOPIYHHUE DO3NOALT CTOKY XapaKTepH3yeThCs KOHIEHTpari
OCTAaHHBOTO B IIEPiOJl BECHAHOTO Bogoniud. [0 TakHX pidoK HaleXaTb pivg
Cxiguo-E€sponeiicbkoi piBHHHU. 3MiHa B PO3MOKiN CTOKY MPOTACOM DOKY
TaKHX piuKax 3aJIeXHTh Bi/l HASBHOCTI i HOTYXKHOCTI iHIIHX /DKEPesT XKMBJICHHS
JIOILIB Ta IPYHTOBHX BOA. IIpy HemOCTHIH KiBKOCTI IHX BHIIB XHUBJICHHS H
% ' qacTKY BECHIHOrO CTOKY ripuitajae 80-100% piuno
40 MeXEHHHIT cTiKk He3HauHHi abo B3araili BiICYT
30 (puc. 3.25). 3i 30UIBIIEHHAM JOIOBOroO I IPYHTOBO

| YKHBJIEHHS BHYTPIIIHBOPIYHHA PO3NOALT CTOKY

20 I PiBHOMIPHIIIHM.
10 2 OCHOBHA YacTHHA CTOKY OUIBIIOCTI piBHUH
: pivok Vkpaiuu MpHnajac Ha BECHsHE BOHOMLILIA, S
€ OCHOBHOIO TNPUYHHOK HEPiBHOMIPHOCTI DPiYHO

Puc. 3.25. BuyTpi- croky. ToMy XapakTep BONONLUIS 3HAYHOIO Mipo
WHBOPIYHME  POSNOALT gysyayae pO3MOMIT CTOKY MPOTATOM DOKY.
CToKy MIPOCYBaHHAM 3 TiBHOYi Ha HiBAeHb y PiBHHHH
paifoHax YKpaiHH pigHa BEIHYHHA CTOKY 3MEHILYCTLCS MEePEeBaXHO 338 paxyHd
3MEHIIEHHs 00" €My BECHIHOrO BOAONLIA i 361IbIIEHHS BUIAPOBYBAHHS B TEILY
4acTHHY poKy. YHM MeHIIHi 06 €M BOJOIULIA i Giblile BHIADOBYBAHHS BIITK
THM MEHIINH CTiK | THM HepiBHOMIpHIIIE BiH PO3IOMINAETHCA MPOTATOM POKY.

B ripcbkix paifoHax, € OCHOBHHMH JKEpPEIaMH XHBJICHHS € BOJH B
TaHeHHs CHIriB i JbOJOBHKIB, piuHHil Xifl cTOKy ONMH3BKHH JO PIYHOrO XOX
TeMIIepaTypHy NOBITPsL.

OTxe, Ha BHYTPIUIHBOPIYHHH PO3IOJLT CTOKY BIUIMBAIOTh B OCHOBHO
Taki KIIMAaTHYHI eTeMEeHTH, K Omajd i TeMIeparypa MosiTpa. Bix 3mid

A DIV YVVVIVEXX XN
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BHACJJOK 3HAYHOTO BHIAPOBYBAHHS MEXEHHHH cTiK 3a60JI0YeHHX plq
MCHIIHH, HiX He3a00I0ueHHX.
Ha BHyTpilHbOpPiYHKI PO3IONIN CTOKY 3HAYHOI MIpOI0 MOXe BILIMBaj
rocroapehbka JUsUbHICTE JIIOAHHE. CTBOPEHHS BOJOCXOBHLI, 3a6ip BOIH B
3POLICHHS, BONOIIOCTA4YaHHsl, IIEPEKHAAHHA BOIAH 3 OAHOrO OaceliHy B iHIN
MOXKe CIPHYMHHTH INIMOOKI 3MiHH B Iepepo3MOALI CTOKY HpOTIIOM pOK
Tabauug 3.4 TIpHKIagoM Moxe OGYTH po3moj

IODMOBaHIB 1845, 1877, 1895, 1908, 1917 1924, 1931, 1932, 1942, 1970, 1982 1a
B6 pokax. o o

Y ripcbkux paioHax KapnaT yepe3 3HUMOBI BiIJIMIH H iHTCHCUBHE
§ilroTaHeHHs, SAKi CYIPOBOIXYIOTHCS IHTEHCHBHHMH AOHIAMU IIPOTATIOM
glibkox  mi6, ¢GopMylOThCS HAA3BHUAMHO BHCOKI NHAaBOJKH 3MIiMIaHOTO
ﬂox(m){(eHHx. Karacrpodiuni naBoaxy, ki 6ynu cbopmoBasi B rpyaHi 1947 p.
= Ciyni 1948 p., B rpyaHi 1957 i 1967 pp.; y motomy 1968 p., BrpyaHi 1979 p. —

BIUIHB BOZOCXOBMUI HAa PO3MOLN cToxy JIHinpa 1o i micist cTBopeHil guyi 1980 p., B rpyani 1992 p. Ta 1993 p., 3aBiaiH BeIHYESHHX 3GMTKIB
croky [luinpa BojocxoBHIl (Tabi1. 3.4). RAPOIHOMY TOCIIOAAPCTBY. }

Ce3oH Crik, % Bif piuHoro Taxa xapakTepucTiKa BILIKE MixivaasHH# cTik OPMYETBCS B OCHOBHOMY Mifl BIUIMBOM OCOBIHBOCTE!
£o nobynoeu | nicns nobyposw| $i3nko-reorpagignux daxropin MaseMHOro kmBJeHHs piuok. DisHko-reorpadiudi yMOBH CTBOPKIOTH

Becha 54 23 BHYTPIlHLOPIYHHI POSNONUT CTOMY sgrnipmmit oM OPMYBAHHS IMZ3EMHOTO CTOKY, @ CTYIiHb TOWIEHOBAHOCTI
Jlito 18 22 CIIpaBEMIHBA NMIIE U Gaceiui plukamu moBepxHi 3eMiIi pasoM 3 TiIPOrEONOTIUHHME OCOGTHBOCTAMH
:CS);::; 18 gg POSTAlIOBAHIX B OAHODITHUX NPM pmpauaoTs JIOKANBHUMI XapakTep CTOKY I3EMHHMX BOX y DiukH. 3aBIiku

poaHHX yMoBax abo OJIH3LKHX
poro. I1pu sHayHHX po3mipax GacefiHiB ¢pisuko-reorpadivni daxropn Mox
3MiHOBaTHCA. BinoBinHO A0 mpOro i BHYTPINIHLOPIYHHI PO3MOZLUT CTON
OKPEMHX YacTHH Takoro 6acefiHy Moxe OyTH pisHHM. PexXUM Xe ToJIOBH(
piuKH, a 3BiCH — I BHYTPILUHBOPIYHUIH PO3IOMALT CTOKY MOXYTh 3a3HAaBaT
3HAYHHX 3MiH TIO 11 JOBXMHI.

{hoMy TIpH 3ara’ibHiil TEeHOEHIll 10 30HaJIbHOI0 PO3IOALTY MlHlMa.HbHOIjO CTOKY
#4 piBHuHHIH TepHTOpii, 30kpeMa Ha TepHTOpii YKpaiHH, CHOCTEPIraeThes
AOCHTL 3HAYHA CTPOKATICTh Yy 3MiHiI Ili€i BEIMYHHH B OKPEMHX pafioHax,
fipHuOMY /I MAJIMX PidOK a30HabHI pakTOpH HaOYBAKOTHL BEHKOTO, a IHOAI i
PHpiIIaTbHOrO 3HAUEHHS. o

B Mmexax CxigHo-€ponelichbkoi piBHMHM HAlIMEHINI BEJIHYHHHI MiHIMAalb-
HOI'O CTOKY criocTepiraloThesl y MiBASHHHX paiioHax, Ha y30epexxi HopHoro Ta
A30BCEKOro MOpIB Ta B MiBJeHHO-CXimHill yacTuHi Oacefiny JloHy, Ae moayJi
MiHiMaJILHOTO CTOKY MafaloTh [0 Hys (piukd nepecuxaloTs). Ha miBHiY 110 Beiit
tepuropii CxigHo-CBpomnelicbkoi piBHHHH MiHiMaJIbHi MOAYJ CTOKY IIij-
BMIyIOTLCA 10 2 Ji/c-kM, a B Kapenii ta Ha KosibcbkoMy MBOCTPOBI 10 4 J/c-KM’.

B oxpeMmHx pailoHax 3aleXHO Bil MICIEBHX TiApOre€OJOriYHHX YMOB
sinxiteHHs Bin wiel 3aranbHOI CXeMH MOXYTh OyTH JOCHTL 3HAaYHUMH. B psui
palfoHiB piuKH IEPECHXAIOTH i [IEPEMEP3AI0Th BHACTIAOK BHCHAXEHHSM 3ariacis
aseMunx Bojg. OcoBAHMBO YacTO PiUKH NepeMep3aloTh Ha MiBHIYHOMY CXOJi
Cubipy, nipuyoMy HaBiTh Ti, fKi MalOTh IUIONY BOZO300py A0 200 THC.KM?
(Immuripka, Onenvox Ta iH.). IlepecHxaloTh pidkH y NiBAECHHHX TMOCYLILTHBHX
paifonax (y crerosiii, HamiBIlyCTeILHIN Ta MyCcTeNbHiH 30HaX). B Ykpaili Take
¢nocrepiraetbes B IIpnasoB’i Ta IIpuuopHoMop'i. Hanpuknan, nepecuxaoTthb
pluku Yopuuit Tanumik, I'iwnit €nanenp, I'poMoktis Ta iH.

3.8. Makcumasbnuit i MiHiMaabLHMI cTiK pivok

Maxcrmansami crik pidox GopMyeThess a60 B pe3yNbTaTi HaAXOMKEH
TAJHX CHITOBHX i JLOJOBHKOBHX BOJ, abo 3a paxyHok gomis. ITpuaomy
piuKax 3 MepeBaxaHHsAM CHITOBOTO KHBJIEHHS MOXIHBHI MakCHMANLHH CTi
BiJ( CHIT'Y 1 Bill 01y, THMYAcOM SIK Ha piykax B OCHOBHOMY JIOI[OBOTO XHBJIEHH
BiH GOpMYy€ThCsa NHIIe 3a PAXYHOK JOIiB. BeIHYMHA MaKCHMAIILHOTO CTOKY
IHIIHX OJIHAKOBHX YMOB 3alIeXHTh BiJi iHTEHCHBHOCTI CHIFOTAHEHHS 4 JOITY
BETHYAH BTPaT BOJIOTH Ha IPOCOYYBAHHA H aKyMYJAIUIO, PO3MipiB ILIIon
OXOILIEHOI OJHOYACHO CHIrOTAHEHHSAM aGo joileM. IToumpeni B Hacefini Jiic
abo o3epa 3MEHNIYIOTh BETHYHHY MaKCHMAILHOTO CTOKY.

Tabnuus 3.5 Haui criocrepexent
3aJIe'1K}{iCTb MAaKCHMaJIBHOTO CTOKY HOKaByIOTL’ IO MakcH

Pika TIyHKT Boﬂggg_cl,)a Maxc;g:_niinwmﬁ cefiHiB (Tabu. 3.5). 3.9. Tepmiunuil pesxkuMm pivuok
Tﬂc. Kng, m/c | njokm@ _Ha BETHKHX T2 coy Tennosnii, abo TepMIvHHH, pexuM PidoK GOPMYETHCS B pe3ylbTaTi
Bonra| KasaHb 630 35000 55,6 | PEAHIX pldKax Yxpalg Ter1000MiHY MiK IXHBOIO BOJHOIO Macolo i OTOUYIOUHM CEPEJOBHIIEM
KyiGuwes 1270 61000| 48,0 | MakcHMMalbHi BUTPATH Bij {(at™mocdeporo i niTocdepor). TerwroobMin npoTikae Mo-pisHOMY IIpH BiIKpHTIii
ACap aros ggg 22388 gg’g CHIroTaHeHHst GUibini, HiMll yoniti oBepXHi i IIPH IbOAOCTAB: y JITHIH NePioJ iHTEHCHBHILIII TETO06MIH
HiNpo CT,?;,-);aHb 358 53100 70: 2 BIIL omty. Han6mbqn BCCR gin6yBacThes 3 aTMOCHEPOIO, & B3HMKY — 3 pyciioM piqlqi. BJ:[iTI(y BOJIHa Maca
Kam anka 459 24500 53,4 | 'UiHl BHTDATH Ha DIBHHHE pinnac Teryio pycily pivukH, B3HMKY, HABIIAKH, IOTIK TEILIA ile Bifi pyclia 10 BOH.
bepucnas 482 20880 43:3 HIX piukax Ykpaiuu Oy. 5 CriBBiIHOIIEHHS MijXX e/TEMEHTaMH TEIUIOBOTO allaHCy 3MIHIOIOThCS pa3oM
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IMiHa TeMIepaTypH BOAH IO JIOBXHHI PiuOK OOYMOBITIOEThCA 3MiHOIO
€/1 XHBJICHHS, IPHTOYHOCTI, KIIMAaTHYHAX YMOB HPHPOIHHX 30H, 110 KX
porikac pigka. Tak, TeMiepatTypa BOJIH BEIHKHX PiloK, m{i TETYTh 3 mBHOf{l’ Ha
BicHb, TinBHITYeThes. Haiibinpima pisHUIl B TEMIIEPATYPi BOH MiX BEpXiB' M
BOHI335IM ¥ JITHRO-OCiHHII mepio Moxe JocarT 9°C (Hanpukiaj, Ha JIHinpi).
i piukax, sKi TeUyTh B IIHPOTHOMY HalpsSMKY, TEMIIEPATypa BOJIH 3MIHIOETHCS
BoceHn, Koy HaXOMXKEHHS TeIUla 3MEHIIYEThCsl, BOAM Piuok Ta ix pyciiiiio, 332 BHHATKOM BEpXiB's, Ae TeMIepaTypa MOCTYNOBO MiABHINYETbCS Ha
NOCTYNIOBO BiAJIAIOTh aKyMYJIbOBaHE HHMH TeIUIO B at™ochepy. JmXiii BincraHi Bin Bmvox'(y. Ha ripcbkux pigkax Temmeparypa BOAH TaKOX
Yepes TypOynenTHe nepeMilyBaHHs BOJIHA Maca IIBHAKO PEArye Ha 3Mil MBHLLYCTEC BHH3 33 TEHIEI0. ) ) . . ’
METeOPOJIOTiTHHX YMOB, i XiJi TeMilepaTyps BOAM Maibke napaieabHuii xoff  Temilepatypa BOAH DiYOK, siKi BHTIKalOTh i3 03€p, TiCHO MOB'si3aHa 3
TEMIEPATYPH TOBiTPs, XO4a CIOCTEPiraloThes i Jeski BiaMinHocTi. Taxk, JMIIEPaTypoOIO 03€PHHX BOZ, TPUYOMY BIUTHB OCTaHHbOT Ha TEMIIEPATypy BOMH
NEPINif MOJIOBHHI TEIUIOro nepiogy (ocoblMBO M 9aC BECHAHOIO BOJAOII §plunti ronmproeThcs Ha THM OIbIIY BIACTaHb, 9HM GinbIna BoAHa Maca o3epa.
TEMIIEPATYpa BOAH HIXY€ TEMIICPATYPH NOBITPS, a IOTIM HaBIakH. MiniMasiginl TemiiepaTypa Bo/id BUPIBHIOETBCA | Haﬁyna‘e TaKHX XK€ 3HA4Y€Hb, SIK B iHIHHX
TemrnepaTypa Boju 6yBac Ha MOYaTKy JbojocTaBy. Ilif IHOAOBHM HOKpHBNKAX, IO OPOTIKAIOTH Ha TIPHIIETJINX TEPUTOPLAX. IIacrp TeMIepaTypa BOAU B
TEMIIEPATypa BOAM B pidKax 3alHINAEThCH NOCTiiHOI (6mu3bko 0°C). iXax 3MiHIOETHCH HH)KYC BOAJIHHA BEJIMKMX NPUTOK i HHXUYE BOAOCXOBHIL.
BecHOI0 NPH NiIBUINEHH] TeMIIepaTypH NOBITPs i BOCEHH IpH ii 3HIDKerfMOPIIKO TEMIIEPATypa BOJIH B pitkaX NOMITHO MIJBUINYETHCS B THX MICLUX, 1€ B
TeMNEpaTypa BOJAH 3MIHIOETbCA 3 IEAKHM BiICTABAHHSAM BiJl 3MiHHM TemnepaTyf§i¥kH CKHIAIOTh ILArpPiTI CTi9Hi BOAM TEILIOBHX €JIEKTPOCTAHUIM Ta
NOBiTpd. MakcHManbHa TeMmnepaTypa BOAH MEHINA Bill MaKCHMAIbH WPOMHCIIOBHX N IPUEMCTB. . ]
TeMIIEpaTypH NOBITPs i HacTae Aemo misHime Bij Hei. OCKUILKH TeMmepa Pa3oMm 3 BoAamH pidokK B OKeaHH, MOp#l Ta 03€pa BHHOCHThCS H TEILIO. King-
BOJIH B pivKax He OyBae Bl €MHOIO, cepelHs pidHa TeMniepaTypa BOJH B pid TEIUIOTH, AKa TIEPEHOCHTDCS PIYKOBHMH BOJAAMH 32 NIEBHUH iHTEpBaN vacy,
3HAYHO BHIIA, HiX CEPeAHs piuHa TeMrepaTypa IOBiTpA. I3HBACTLCA TEILIOBHM CTOKOM. Ioro MOXHA po3paxoByBaTH 3a GOpMYIIOIo
KpiM ce30HHHX KONHMBAaHL TeMIIEPaTYpH BOAU B piukax BinbyBaloThca Wr = CppTW, . .
J000Bi 3MiHH, sIKi TeX BiICTAIOTH Bijf 3MiH TemriepaTyps nosiTps. JoGosuii i Wr — Terwtosuii ctik, J[x, 3a npoMixok dacy At, Cp — nuroma TErIOEMHICTh
TeMIIEpaTypH BOAM HAHUITKIINE BHpaXeHUH B TEMTHI nepiofl, 0co6mBo BiiTKEIOMM, p — rycTiHa Bou, T — cepeiis TemnepaTypa BOAH, W — crik (06°em)
MiniMajibHa TeMmmepatypa BOAHM CHOCTEPIracThCS 3BHYANHO BpaHIfE I, M’, 33 TOH XKe TIPOMDKOK Hacy At. . )
MaKCHMAabHa — 0 15-17-# roasHi (MaKCHMYM TEMIICPaTYPH NOBiTps ByBac & TemnepaTypa BoAM PidOK € IIOKa3HHKOM, fIKWH BILIMBAE Ha JEAKi
1-2 ropauun pauime). B niBHigHHX paiioHax n000Ba aMmILNiTYsa TeMIeparyp #obmiBocTi IXHBLOTO TiAPOJIOTIYHOTO PEXHMY 1 MOXJIMBOCTI Hapom{’oroc:
BOJIH B LICH NEPiO/l HEBEJIHKa Yepes MEHITY TPHBANICTh HOYi i Ha BETMKHX piuxd§ BOA2PCHKOro BHKOPHCTAHHS. '301.(peMa, 3 TEMIICpATYpOIO BOAH TIOB A3aHI
He nepeppmye 1°C. Ha miBjiens BoHa 3pocrae 10 2-3°C. B ninoMy x Ha Maydg #M0J0Bi ABHINA, XiMidHi i 610J10_nllm TpoLecH (Bia TEMNEpaTypH BOJH 3aJIEXHTD,
piukax 0GOBi KOJIMBAHHA TEMIIEPATYPH BOW GUIbINi, Hikx Ha Bemkux; rpf WIIPHKIAJ, PO3YMHHICTL rasis, MIBUAKICTH MpOTikanHs 6GaraThoxX XiMiMHHX
SACHiH NOro/li aMIULiTy/Ia IMX KOJHBaHb GUIbINa, Hik IIPH XMAapHiii. PORKLH, XHTTENBUILHICTS OpraHisMiB TOMIO), MEPEHECEHHSA 3aBHCIIHX HAHOCIB
TemriiepaTypa Bo/H 3MIHIOETBCS 110 KHBOMY IIEPEPI3Y i 1O JOBXHHi piuoffl BTOKOM (TifpaBiiYHa KpYTHICTb JApiOHUX YacToK 3aJICKUTb Bijl B sA3KOCTI, a
Ilo mwmpuni i rIMGHHI piYKH TemIepaTypa BOAHM BHACIIOK TypGyinenTHO{R ETEHHA y CBOIO 4epry, Bill TEMINEpaTypH BOJIH). Temnepmypg BOJIM BH3HAYae,
nepeMillyBaHHs 3MIHIOETHC Mallo, TOGTO Mae Miclie ORHOPIAHICT (roMoTepMifll BOPAL 3 MIHEPANI3aLLEIo | XIMIYHAM CKJIAZIOM PO3THHEHHX Y Hill PEHOBHH, SKICTD
B 1i posnogini. ITpoTe B okpemi ce3onm cnocrepiraloThes Aeski ocoGmusocri §§ #0au. Hapenri, Temnepatypa oy € BAXTIHBHM NOKa3HHUKOM ITPH BUKOPHCTAHHL
PO3NOALTI TeMIIEpaTypH BOH 5K IO INHPHHI, TaK i 110 ru6uHi. 3okpema, Bt § B 106yTi (W11 NHTDI, KyaHHsi) i HapOXHOMY TIOCIOAAPCTBi (3POLUEHH,
TeMmieparypa 6ins Geperi, BUINA, HiX Ha CEPe/IMHI PiYKH, a BOCCHH HaBnaky; Hi SKOVIOJKEHHS YCTAHOBOK TOIIO).
BEJINKHX Pi9Kax Pi3sHULE TEMIIEPATypH Moxe AocArTH 3-4°C. BiiTky BIEHD BO | .
Ha OBEPXHi TeIUTia, Hix 611 iHa, a BHOYi — HABNAKH; PI3HULA B TEMIIEpa 3.10. 3umoBHli peXHM piuoK

110 TyHOHHi MOXe cTaHOBHTH 2-3°C. 3HMMOBa MeXeHb sIK ()a3a BOAHOTO PEXHMY CYIPOBOUKYETHCS, SIK MIPABIIIO,

Inoni 3RauHy PisHHIUO B TeMIlepaTypax BOJH IO IHPHHI i ImM6HHI piug #0SBOIO Pi3HHX JILOJIOBHX YTBOpeHb. [10UaTKOM 3HMOBOI MEXEHI BBaXalOTh
(o 8-9°C) Moxe 0GYMOBITIOBATH NIPHILTHB OBEPXHEBHX 360 NI3EMHUX BOJ, 5 STy BCTAHORJIEHHS CTIHKHX BiJl'€MHHX TEMIEPATYp NMOBIiTPs, HACHIIKOM YOTO
MaIOTb iHITY TEMIIEPaTypy. gTac NosBa Ha pivli JHOJOBHX YTBODEHh, 4 3AKIHUEHHSIM 3HMOBOT MeXeHi —
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31 3MIHOIO METEOPOJIOTITHAX YMOB. TOMY KOXHOMY CE30HY POKY BIIACTHBI IicE
CIIBBIAHOIIEHHs MiX IIPHOYTKOM i BTpaToio Terwia. HasecHi i BHITKY 1IpHG
TEIUIA ITEPEBHINYE HOro BIPATy i BOAa HarpiBacTbcd. MaKcHManbHA TeMi
paTypa BojtH GyBae B JiIIHi-ceprHi (25-34°C), KOJIM BCTAHOBIOETHLCS PIBHOBA
MDK HaJIXOHAKEHHAM i BHTpAa4aHHAM Teluia. YacTHHY Teiula B Wi CE30HH BO
BijU1a€ opoJam, siki CKIIafialoTh PYCIO i MAIOTh HAXYY TEMIIEPATYPY.




CTHHOK TOWIO). BHYTpitHEOBOAHUH JIiJl, IKUIT YTBOPIOETHCA HA HEPIBHOCTAX
piuKH, HA3HBACTbeA JOHHHAM Tb0OJOM. 3BUUANHO BiH YTBOPIOEThCA HA
RM AHHCTHX NiISHKAX JHA Pi9KH IPY BENHKUX MBUNKOCTIX TEUil.

A OnuuM i3 1yxe NOMMPEHHX BHIIB JIbOXOBHX YTBODEHb Ha piukax, KOTpi
[oB'13aHi 3 BHYTDIIHLOBOAHHM i JOHHHM IbOJOM, € myra. [lyroro
MA3HBAIOTECS JIHO/IOBI YTBOPEHHS Y BHIVILAI HAKOIMYEHb IyXKOTO JILOJY, KMl
yTBODIOETBCS 3 BHYTPINIHBOBOZHOTO NBOJY, IO CIUIMB Ha IIOBEPXHIO, 3
MUIOYEHHSM CHIXYPH, IPiGHOTO NbOKY, 3abeperis, cana. 3BUYaiiHo GopMyeThes
) NepeUTbo0CTaBHHI Nepiofl. Moxe nepeMilyBaTHCs HA TOBEPXHI i BecepenHHi
BOIHOTO TIOTOKY, YTBOPIOIOYH IIYToXif, a6o nepeGyBaTH B HEPYXOMOMY CTaHi
Bz npomoBuUM mOKpHBOM (mimmigmHa myra). ITix uac JbOLOCTaBy Imyra
PYBOPIOETHCs TIILKH Ha BUTBHHUX Bifl TbOA0OBOTO NOKPHBY AUIAHKAX. Ha ripchKHx
’hkax BHYTDilIHEOBOAHHUH JIi i ITyroxia crocrepiraloThed MpoTAroM Mafixe
 Jeleil 3umu. Haxonuuyouucs y pycax pidok HiJ JIbOZOBUM MOKPHBOM, myra
Moxke CIIpHYMHHTHCA 10 3a%opy. [Ipu upoMmy BHIIE 3aX0py piBeHb BOAM Pi3KO
MABHIIYETHCS, BOJA XIaMYe JILOJOBHIl OKPHB i 3aTOILTIOE MpHIEr AUSTHKH
Mmiasu. B Ykpaiui Taki sBHma yacto criocrepiraiorses B 6aceiinax 3axigaoro
Byry, Tucu, Cepery, y Bepxis'ax Ipyra it Jinictpa.

/Isonoxin — pyx IbORy (KPHXKHMH) HA piukax. Po3pisHAIOTH OCiHHi i
pecHaHui nromoxin. OciHHif JIpoJOXiA ABIIAE COBOIO TEpEMIIIEHHs TI0 pigKax
Bpony, 110 YTBODHBCS NpH 3aMep3aHHI BijipBaHux 3abeperis,caa, Inyru. Ha
MUIMKHX DIBHMHHHX piukax JbOJOXiM criocTepiraernces LOPIYHO i MPOXOJUTH
HOCHO CIIOKIHHO; Ha CepefHiX, a TaKOX Ha TFiPCBKHUX pidkax 3 Malow
YonuicTio ocinHiit nboxoxig Oysae pinko. Ha okpemux AimsHkax piyok (xpyTi
#0BOPOTH, 3BYXEHHs pycia), 1€ NPOIycKHA 3JaTHICTL pyciia He Bifnosimac
MneKocTi BOAY, IO HEpECcYBACThes, BiH HAKOMHYYEThCS, BHACHIIOK YOTo
yTBOPIOIOTLCS 32TOPH, SIKi CIPHYHMHAIOTL BiTHOCHO HEBEJIHKE MiAHATTS piBHIB
1u (depe3 Mally BOAHICTD PiYOK y Lieit repiof). ,

Crifiki 71bOMOBI yTBOpEHHA Ha piukax MiBHiYHOro cxoAy VYKpaiHu
$ABITIOThCS B APYrili-TpeTiil Aekani THCTONa/a, B IICOCTENOBIl 30Hi pecry6itiku
= B APYrili [IOJIOBHHI JINCTONAa — Ha IMOYATKY TPY/HA i CIIOCTEPIraloThes B
ofox perioHax nporsrom 10-25 gHiB; y cTemoBifl 30Hi Taki YTBOPEHHA
3§ VABIISIOTHCA HATIPHKIHLI JIMCTONafa — Ha IOYaTKy I'PYJAHA i TPUBAIOTH JEHIO
Merie 10-20 auiB. PaHHi CTpOKH MOSBH NBOXOBHMX YTBOPEHb BUIIEPEIXAOTDH
goepenni npuOnH3HO Ha 2-3 TIOKHI, a Mi3Hi — 6iIbID AK Ha Micsms. [lics

CHikypa (CHIXHHI[A) — TUIaBAIOYHii B BOAI Y BUIISLAL Kamenogi6Hoi Madl lOUATKOBHX JILOJOBHX YTBOPEHb HACTAE JILOJAOCTAB.

CHII; YTBOPIOETbCS NP BHNAJAHHI 3HAYHOI KUIBKOCTI CHITY Ha OXONOMKeHf /Ipogocrap — mepiof, HIpOTArOM SKOro Ha plkax Ta IHIIMX BOJHHX
BOJHY [IOBEPXHIO. Job'ekTax CcTOITH HEPYXOMHH JbOZOBHH TOKPHB; JbOXOCTABOM HA3HUBAIOTH

Ha GaraThox piukax Iepes MOYaTKOM JLOJOCTABY YTBOPIOEThcs Bryff MKOX Iporiec YTBOpEHHS cyuim?Horo JIbOJOBOTO MIOKPHBY Ha ITOBEPXHi piukH
PDIIIHBEOBOAHHIT T — HENpO30pa ryéyacra JIbON0Ba Maca, IO CKIafacThes fIomo- Ha piukax chpal.}in B 30}11. MILIIAHHX JIiCiB JIbOJOCTAB HACTAE HATIPUKIHI
Xa0THYHO 3DOCTHX MiX COGOK0 KPHCTAlIMKiB Jboay. OcHOBHo0 ymopog@icTonana — B Jpyrii fekadi rpyaHs, miBACHHiWe, B CTEMOBiH 30H —
YTBOPEHHS BHYTPIilIHBOBOJHOTO JILOAY € HEPEOXOJIOMKEHHS PiuKOBOI Bou JHSMPUKIHIL Ipyass. Ha prikax Kapmnar JILOZI0CTAB yTBOPIOETBCA HanpHKiHIl
HasABHICTB Y Hill silep KpUcTallisallii (KpUCTAIHKIB JIbOAY, 3aBUCINX MiHepaabHH[PYAHA — B NEPUIiH JieKal Ci4HA, IPHYOMY BiH HECTIHKHH, IO MOSCHIOETHCA

JaTy OUHINEHHs PiYKH BiJ A504y. 3MiHa B 4aci mpoleciB BUHHUKHEHHA, PO3BHT]
i pyliHyBaHHA JIbOJJOBHUX YTBODEHb Ha piduKax HAa3UBAETLCH JIBOJOBHM DEXHMO
a CyKYIIHICTh BCiX IpoIleciB, AKi MPOTIKAIOTh Y pidKkax IPOTAroM NepioAy 3 mep
BaXaHHSM Bill'€MHHMX TeMIlepaTyp MOBiTps, XapaKTepH3ye 3HMOBHI pe
piuKH.
3a XapakTepoM 3HMOBOIO PEXHMY BCl PiuKM HOJINSIOTH Ha TPH IpyIl
3aMEp3aroUl, 3 HECTIHKHM JIBOJOCTABOM | He3aMep3aroyl. Piuku piBHHHHOT Tepl
Topii YKpaiHH, HalpHKIal, 3UMOI0 3aMep3aloTh, a TipchKi piuKH € piukamuy
HECTIHKHM JIbOJOCTAaBOM; PiuUKH B CyOTpomiuHMx pailoHaXx HOpaKTHYH
He3zaMep3aoui. b
B npomoBoMmy pexumi 3aMep3alouuMx piuok BUAUIAIOTE TpH da
3aMep3aHHA, Tb0J0CTaB | CKPECAHHA. ‘,
3amMepaaHHA piuoK, AK i iHINHX BOAHUX 00 €KTiB, pO3IIOYHHACTHCS 3 HOSH
Ha HHX IicJId OXOJIOMXKEHHS NoBepXHi Boju 10 0°C i HHXKYe MepHIHX JILOJOBH
YTBOPEHL Y BHIISIAL ca/Ia, 3a0eperiB, CHIXYPH, BHYTPIIIHEOBOJIHOTO | JOHHO,
JBOAY, UIYTH, JIBOJOXOTY. 1
Casto — NbOAOBi YTBOPEHHS Y BUITIAAI JIbOZOBUX I'OJIOK Ha IOBEPXHi Bo.l
SAKi TIpU 3aMep3aHHi HarayloTh IWIIMH 3aXO0JI0JIOTO KHPY CipyBaTO-CBHHIIEBO
KOJILOPY (3BiiIcM M Ha3Ba); MOXIIHBE TaKOX YTBOPEHHs ILIapy CYLUILHOL]
TOHKOro aboAy. Ha piukax YkpaiHu callo 3'Bis€Thes B KiHLU JIHCTONALY — §
[IoYaTKy IpyaHA oAHo4YacHO abo misHile 3abeperiB miciafs OXOIOJXEHHR
noBepxHi Boau a0 0°C i HiKye.
3abeperst — CMYTHM TOHKOTO HEPYXOMOTO JIbOAY, SAKHH YTBOPIOETH
B3[ioBX Oeperip piuok, nepea 3ameps3aHHAM iX; 3abeperd GyBaloTh MePBHHH
IIOCTiMHi, HaHOCHI Ta 3anuiikoBi. IlepBuHHI 3a0eperH BHHHKAIOTL Y TH
MOpO3Hi HOWYi; BAEHL INPH IiJBHIIEHH] TEMIIEPATYPH MOBITPA BOHH MOX
TaHyTH. B Mipy 3HH)XE€HHS TeMIepaTypH yTBOPIOIOThCS TOCTilHI 3a6epert, g
IIOCTYIIOBO 36UMBLIYIOTHCS, TIOKH He HacTade Jibojoctas. ITin yac ociHHbO
JBOAOXONY i, INO TWIMBE IO pivyli i myra npubuBawThes N0 Oeperiy
NPHMEP3aI0Th A0 HHUX i YTBOPIOIOTH HAHOCHI 3abepery, 3BHYaiHO 3 HEPIBHO
nosepxuero. Jlin, sxwit 3anumuscs Oiia Geperis mpH TaHeHHi JILOJOBO
MOKPHBY, YTBOPIOE 3aJIUIIKOBI 3abeperd.
Ha piuxax Ykpainu 3abeperu NOSBISIOTHCA CIIOYATKY Ha MBHIYHOMY CXO
pecrtyGniku (y Apyriif Jekazi JHCToNaKa); a Ha 3aXif i miBfAeHb CTPOKH YTBOpPEHH
iX 3MIILYIOTBCA Ha KiHEelb JINCTOMaja — MOYAaTOK TPY/IHS.
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BETHKUMH LIBHAKOCTAMH Tedil MpChbKHX PidoK, a TOMY TYT He OyBae CyLiJIbHQ
JILOIOBOTO MOKPHBY. TpHBaIIicTE IboZOCTaBy Ha piukax Kapnat — 50-90 ax
y TiBIeHHHX paiioHax pecrnybiiku — 60-90, B meHTpambEux — 70-1
MBHIYHUX — 90-120, B niBHiYHO-cXimamx — 120-130 auiB. 3akinayers
TLOJOCTAB CKPECAHHAM BOJHUX 06 €KTiB. BHACHIIOK YacTHX BiUTHT y IIOMip 3
0cobnHBO, B TEIVTi 3UMH CIOCTEPIracThed JAEKiIbKa CKpecaHs i IbOXOCTaBiB.

ToBIlMHA MTBOLY Ha HOYATKY JILOAOCTABY 3BU4aiiHO He nepeBHmye 5-10 §
HaIpPHKIHII TI0TOro — Ha no4atky 6epesns 30UIbmyeThest 10 30-60 oM, &)
CYyBOpi 3MMH Ha pidKax HiBHIYHOTO cXOAy YKpainu nociarae 80-135
MiHiManbHa TOBHIMHA PiYKOBOrO JILOJY, 3a AKOI JOIYCTHMUI BHXiJ HA HEO

Ckpecanra BOJHHX 00 ekTiB B VKpaiHi NpOXoauTs B pi3Hi CTPOKH i
©XHTh Bill KJIIMaTHYHHX 'YMOB, JiKepell XHMBIEHHs, OVI0BU pycell piuok,
MHAMIKH IIOTOKY TOIIO. B 30Hi MilTaHUX JICiB CKpecaHHs CITOCTEpiracThes B
Apyrii — Tpetilt jgekamax OepesHs, B JIcOCTeNoBiH — y nepmiiii — apyriit
F Aekaax OepesHs, B cTemoBiif 30Hi — Ha mouartky Oepesmst. Piuku Kapnar
, IKpecaroTh HAIIPHKIHI JIOTOro — Ha mo4atky 6epesns. Ha 6ararhox ripcbkux
/plukax cyLinbHOro IbOJOCTaBY He 6yBae uYepe3 BEIHKi IUBHAKOCTI Tedii.
yKpecaHHs piuok abo iXHiX OKpeMHX AUITHOK B3MMKY MOXIIMBE i B iHIIHX
palioHax KpaiHH, BOHO Mae€, SIK TIPaBHIO, TEXHOTCHHHM XapakTep i
ocTepiraeTbes, Hallpukiaf, B Terwn 3umHy, 6ing FEC, npu ckugaudi B piuke
Joaeit — 8 oM, IpHYIOMY 3MMOBHI JTiJl MIITHINTHIA BiJ| OCIHHBLOTO B 3 pasy, a # JTbIN TEIUIMX CTiYHUX BoA. CKpecaHHA PidOK BECHOIO 3aBepINYEThCS MOBHHM
BECHSIHOI'O — B 5 pasiB. F DUHILICHHSAM IX BiJl JIbOJIOBUX YTBOPEHD.

V¥ nepiof IboAOCTaBY J€sAKi AUBTHKH PiYOK IPOTATrOM TPHUBAJIOro mepio
a iHoAi M mpomiroM yciel 3uMH, He 3aMmep3aloTh. Taki AUIMHKH Ha3HBaIo]
ornogoHkamH abo MaHmamu. Boum OGyBaloTh AHHaMiYHOro i TepMiuHOME
noxoMxeHHs . OMNONOHKH JHHAMIYHOTO NOXOJ(XEHHS BHHHKAIOTHL Ha IIOP
KHCTHX JiTIAHKAX PidOK, @ TAKOX HIDKYe rpebensb ripoeiexrpocranii. T
OIIOJIOHKH MOXYTh 6yTH MiCHAMH BUHHKHCHHS IIYTH, HAKOIIMYEHHS SKOI HI
OIOJIOHKH CIIPHYHHSAE YTBOPEHHA 32k0piB. OTIOIOHKH TEPMIYHOTO MOXOKEH]
YTBODIOIOTLCA ¥ MICIWIX BHXOAY IMJ3eMHHX BoJ abo NpH CKHAaHHI Mimirpr
HPOMHCIOBHX CTiYHHX BOJ{ i JAOCATAIOTH 3HAYHHX PO3MIipiB. OOIOHKH
JILOOBHMH NIOJIIMH Ha3HBAIOTb PO3BOJHHAMH.

3 HacTaHHAM BeCHH, ITiC)IA IIepeXOXy TeMIepaTypH mnositps uepes 0°C y
MiABHIIECHHS, MOYHHAETbCA TAaHEHHS CHIrY Ha JboJy i Geperax piuok. Tz
cHiroBa Bojia ocnabmoe .- Binst Geperis mif BIUIHBOM HArpiBaHHsA IPyHT)
CTIKaHHsA TalMX BOJ 3i CXHJB, a TaKOX HiJIBUIICHHS DiBHSY BOAH B piq
YTBOPIOIOThCS IIPHOEpERHi CMYTH 9HCTOI BOAM — 33KPATHH.

BHacniok npuTOKy B pPidYKH TalHX BOJA PiBHIi BOAH B HHX LB
MiZBUMIYIOTbCS, JILOJOBHI IOKPUB PYHHYETbCSH, i KpHra MOXE YacTKO)
PYXaTHCh YHHU3 i 3HOBY 3YMHHATHC — BiIOYBA€ThCA TAaK 3BAHE JIOCYBAHHA JIB0,
(xpHrH). Takux MocyBaHb Moxe 6yTH JeKiIbka. MiCIFIMH B JIb0{OBOMY ITOKDH
3’ ABNAIOTBCS  IPOMOIHH Wi mporanund. Tlpy nmogaibiioMy pyHHYBaHHI i
JlaMaeThesl Ha OKpeMi ToNA i kpuxuHu. IlnuByui no piumi nLomoBi momt @
KPH)XXHHH YTBODIOIOTh BECHSHHIT TLOAOXiI, 8 PiYKH CKPECAIOTE Bifl THOAY. |

Ilpu BecHAHOMY JILOZOXOAi, Ha BLAMiIHY Bill OCIHHEOro, MOXJIMBI 3HaY
3aTOPH JbOLY (llepeBaXHO Ha KPYTHX ITOBOPOTAaX, YV 3BYKEHHAX pycel, Oif
TJPOTEXHIYHUX i iHIMMX cropyx). Lle MoXe BHIUIMKATH 3aTOIUIEHHS [TPHIICTI
‘MicleBocTi i 3HauHi fedopmManii GeperiB. IHTeHCHBHICTEL JIbogoxony (ry
JILOLY) OLHIOEThCS B 6anax: Ha piukax — 3a 10-0aNbHOIO CHCTEMOIO; Ha 03€p
i BomocxoBHImax -— 3a 3-6anpHol0. TpHBATiCTh BECHAHOIO JIBLOJOXOAY '
cepeIHbOMY cxiiafae 5-10 auiB. :

Ha Manux piukax Jib0JOBHii IIOKPHB 9acTO PO3Ta€ HA MicHi, i BECHAHO|
JILOAOXOy He OyBae.

3.11. Enepris i po6ora piuok

PiuxoBuit NOTIK, IIPOTIKAIOUH B PyCIli Ta 1O 3aIUIaBi i MAIOYH 3a11ac eHeprii,
B MaTHU BHKOHYBaTH IeBHY pobory. KinpkicTe Horo eueprii saiexurs Bia
E WBHKOCTi Tewii i MacH BoAM, AKy NepeHocHTh piuka. Ilpu ix 3pocradsi
WinvmyeThes it poborta piuky. ,

Enepria praxr Ha 6yab-aKiil AUAHIN JOBXUHOIO L KM TIpu NafiHHi Ha Ll
anii Hwm i cepenniii Butpati Bogum Q MY/c 3a OJUHMINO Yacy JOPiBHIOE
1000-H-Q xrc-m. BenmunHa ceKyHAHOI eHeprii Ha JaHiil AiNAHLI piukw,
epeBeicHA B KiIOBAaTH, Ha3MBAEThCA IMOTYXKHICTIO GpyrTo abo KaJlacTpOBOIO
potyxHicrio. Ockinbkd 1 KBT JopiBHIOE 102 Kre'M, TO MOTYXHICThL Ha il
 AUISHLI piuKH B KiTOBaTax CraHOBHTD

N = 1000-Q-H
102
THoTyxricTs prykHHa Til caMill AiNsHI, B KiHCbKUX ciwiax (1 K.c. JOpiBHIOE
: 15 xre-M) AopiBHIOBaTHME
N = 1000-Q-H
75

=981-Q-H, kBT

=1333-Q- H, k<.

Boza B piukax Ha modaTtky cBOTO PyXy Mac€ 3HA4Hi 3amacH I1OTEeHLIHAHOI
$Heprii, aje Mg yac pyxy Jo MOpsl BUTpavae LIO eHeprilo Makixe rosyictio (Ha
TepTs MiX 9acTkaMH BOJH Ta 06 JHO i 6epern piuxH, Ha IepeHeceHHst HAHOCIB Yy
JaBHCIIOMY CTaHi i nepecyBaHHsA iX MO JHY, Ha IEPEHECEHHS DEYOBHH Y
posauHEeHOMY craHi TomIO). B pesynbrarti uiei po6oTu BiAbyBaoThes MporecH
#po3il Ta akyMyJLil HaHOCIB, IO IPH3BOLUTEL 10 3MIHH QOPMH 3eMHOT TOBEPXHi
| rnbun pivkoBux pycen.

Iopoxy Bci piuki 3eMHO1 KyJi BUHOCATL ¥ Mopst 45000 kM® Boju. Skio
fIpHITHATH, 1O cepeJHE MEpeBHINEHHS CYUIi Hajl piBHEM OKeaHy CTAHOBHTHL 875
M, TO MOJXXHa IiipaxyBaTH pobOTY BCiX pivoK:

A= 45000-1000*-1000-875=39,4-10" krc-Mm,
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: 3apucii nanocH. HasdBHICTE ¥ BOAI 4acTOK y 3aBHCIOMY CTaHi, ki MalOTh

auHO OiIpONy IHTOMY Bary HiX BOJA, MOACHIOETHCH Ji€I0 CHI, Ki 3maTHi
UIipBATH YaCTKHU BiJ{ AHA Ta Geperis, MIHATH y TOBILY BOAY i 3aTPHMYBATH iX
laJaHHA.
Bigpus TBepAHX 9acTHHOK Bil AHA 3yMOBNeHHH migifomuoi curoro (F)),
i BHHHUKAc BHACHIIIOK HECHMETPHYHOIO OOTiKaHHs iX MOTOKOM (puc. 3.26).
Pliipsana Bin mHa vacTHHKA MOTpAIUIsie y TypOyIeHTHHH OTIK, € € BePTHKAIb-
| CiTaloBl BHKOCTE. BOHH TpUMAIOTh
Yy sasuciioMy crasi. [Ipu 3MeHIeHHi mig-
IOMHOT CHITH YaCTHHKA MOXE 3HOBY OITyC- ,
HCSt Ha JIHO i 3aIMIMTHCS TaM, TIOKH Be- h
MurHa MiaHoMHOI cuiu He Oyme gocTart-
oto A 1i miauarTd. Leii mpouec sane-
| JUTE BiJ| ITyJIbcallil IBHAKOCTEH B I[IOTOLL.
KpiM migfioMHOi B motomi icHye i F
#obosa crra (F,), sxa nie Ha rpaHb L "
SACTHHKH TPYHTY, IIO IOBEPHEHa IIPOTH Fﬂ
feuii. Bona 06yMOBITIOE MOCTYHAILHUI pyX "'—’ G 1
" BACTHHKY B InoToli. Mix BKazaHUMH
@U1aMyl iCHYIOTb HEBHi CIiBBiIHOUIEHHS.
JlocmiKeHHAME BCTaHOBJEHO, IO Hij-
OMHa cuila cKjagae npubmuzso 1/3-1/2
p6oBoi cuiH. BoHa Haiibinema 6is aHa i
‘MiiveHa Oinsg nosepxHi Boau. TypOy-
FBeHTHHI pexXuM Tedil CIIpUSAB piBHOMIp-
HoMy posnoainy 3aBHCIHMX HaHOCIB B IMTOTOIY. AJie 1IEOMY BHPiBHIOBAHHIO
flepetnko/Kae cHia TAOKIHHA yacTHHKH (G), sKXa IOCTiHHO CIpsAMOBYe ii B HIDKHI
foro mapu. OTxe, 41M iHTeHcUBHIIINM 6y/ie Typ6yieHTHe repeMillyBaHHsl, THM
pleHOMipHiIIE MoTiK GyAe HAacHueHHit HAHOCAMH.

B ToMy BUNaAKy, KONH CHIa TSDKIHHA 4acTKH 6yje 6inbion 3a miaioMHy

$iTy, TBEpAA YAaCTHHKA 3aBASKM CBOIH OiNbInii MuToMilt Basi, omyckaTuMeThes
B8 15O 3 NeAKOI0 IIBUAKICTIO.

Je 1000* i 1000 — mepeBiguHi koediuieHTH O €AMHOI pO3MIpHOCTI.
3.12. PiuxoBi HaHOCH

PiuKOBUMH HAaHOCAMH HA3UBAIOTh TBEPAI YACTHHKH, SIKi IEPEHOCHTD ITOTH
i YTBOPIOIOTH PYC/IOBI Ta 3amiaBHi Bikianu. BoHu GopMylThea B pe3yibTay
BoAHOI epo3ii, BoaHa epo3id — U npollec pyHHYBaHHS 3¢MHOI TIOBEPXHI Iif
JI€I0 TEXYUIIX BOJ. 1i iHTeHCHBHICTS 3aJIEXHTD K BiJ{ €HEPril BOKOTOKIB, TaK i Bif
[poTHepo3ifiHol cTilikocTi rpyHTiB BomosGopi. Epo3sis nmoBepxHi Bomos6op
6yae TiM GiTbIIOI0, YUM OibIa IBUIKICTE Tedil BOJH i MEHIN CTiliKi 0. po3M
BY I'pyHTH. EHepris TeKy4HX BoJ BH3HA4aeThCsl IXHBOIO BUTPATOIO i MAXiHHA
TOOTO BOHA 3aJIeXHTh BiJ{ BEJIHUMHH CTOKY i penbedy MiciieBocTi. ToMy eposif
HpH OAHIH i Tifl ke KinbkocTi Bogu 6yae OUIBIIO0 HA KPYTHX CXHJIaX i MEHIIOK
Ha nojorux. I mie: ynM GinpluuM 6yae cTik, THM OUTBIIUM OyAe PO3MHB. 1

CrifikicTh IOBEpXHi JO PO3MHBY 3alleXHTh Bil BJIAaCTHBOCTEH MOpif
TCPYHTIB i POCJIHHHOIO TIOKPHUBY, SIKi CKJIaJaloTh 110 NoBepXxHIo. Pi3Hi BUAH nop
i rpyHTIB IO-pisHOMY MifHaoThCA po3MUBY. HaflcTifKimMKUMH € KOPiHHI MOPOIHEE
HaiMeHII CTIHKHMH — OcaJoBi. POCIMHHICTE Y IILIOMY 3MeHIIye iHTeHCHBHICT]
eposii. OcranriM 9acoM 3 IBHBCA e OMHH GaKTop, KU iHTeHcHDikye epo3iliy
rpoliec, — AHTPOTIOreHHHH, TOOTO IOB'A3aHH 3 MiANBHICTIO JIOAHMHK
36UIbIEHHS PO3OPAHOCTI TEPHTOPIH, BUPYOyBaHHA JiciB, OCylleHHS 3eMerq
CHPHYHHSAIOTH 30UIbINEHHS 3MHBY.

OTxe, BOJHA epo3is 3alIeXUTh K Bif disuko-reorpadiuHux gaxTopis, Ta
i BiX aHTPONIOTeHHHX (FOCOAAPCHKOT ASIILHOCTI MIOAUHH).

IMpoxykTu epo3ii 3 moBepxHi OaceliHy ckiafamTh OiIbIy YacTHH]
piukoBHX HaHociB. Po3MmuB jaHa i GeperiB, ToOTO pyciioBa epo3sis, CTaHOBH
He3HAYHy YaCTHHY HaHOCIB.

HaHocH sBAs10Th c06010 YJIaMKH TipChKHX NOpPifl a60 4acTKH TPYHTIB, i
PO3MIpH MOXYTh 3MiHIOBATHCS B INHPOKHX Mexax. ToMy 3a reoMeTpHYHOM
KPYIHICTIO HAaHOCH JAiNsTh Ha dpaxiii (rabn. 3.6).

Puc. 3.26. Cxema cuJ1, mo AiloTh
Ha YacTKy TpPYHTa, IO 3HaXOJMTHCA
Ha aul motoky: Fir — so6oBa cuia

Tabmuusa 3.4
Kiacudikauis HaHociB 3a ¢paxuiamu i

Tpapauii [iameTp YacToK, MM ___ HIBuakicrs, 3 KOO TBEPi YACTHHKH PIBHOMIPHO ONMYCKAIOThCS B CTOSUIl
T/IMHa Myri un nicox | rpasiit [ raneka BaslyHn i ma mHO . . . . X
Kpyndi | - 510,005 | 01-0,05 | 105 | 10-5 | 100-50 | 1000-500 J AL & AHO. HAMBACTHCA IAPABIIHOI0 KpymHICTIO (Mm/c). Tinpapniuna
Copesi - . - 0503 52 | 50-20 500-200 \gpynmcrb 3a/EeXHUTh BiJl PO3MIPY YACTHHOK, iX IMTOMOT BarM i I'yCTHHH BOAW
QpiGH | MeHwe focTaHHs 3aeXUTh Bil TeMIIEpaTypH).
0,001 { 0,005-0,001 | 0,05-0,01}0,2-0,1] 2-1 20-10 200-100 Bupas, 3a sxuM 06paxoBYeThCd BEIHYHHA TifpaBITiYHOL KPYITHOCTi, Mae¢

.. . . . IS
I3 3aranbHoi KiNBKOCTI YacTHMHA HAHOCIB MEPEHOCHThCS BOJAAMH pidOK

3aBUCIIOMY CTaHi, 4 YacTHHA IEPETATyeThCA Mo AHY. B 3anexHocti Bif 1borg
PIYKOBI HaHOCH TOAUISIOThCA Ha 3aBHCM i forH! 1lefi nopin memo yMOBH '
TOMY H{O0 HAHOCH OJHOI'O BHMAY MOXYTh IepedTH B iHIOHII 3aleXHO Bj
wBHakocti Tewii. CrpubkonoAibHUi repexil HaHOCIB 3 OJHOTO BHAY B iHIOH
Mae Ha3By caJbTallil. 1

W=k |2n=P)d

A W — rigpasnmiyHa xpyrHicts, MM/c, kK — koedillieHT, SKUil 3aIeXITh BiA
.OpMI/I YaCTHHOK, d — JiaMeTp 4acTHHOK, MM, p, i p — IHTOMa Bara HaHOCIB i
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FYCTHHA BOJIH, g — MPUCKOPEHHS BUILHOTO MaiHHA.

YV Tekyuiii BOJIi, 3aBISKH TypOYJIEHTHOMY BOJ00OMiHY, YACTMHKH MOX
6yTH Y 34BHCIOMY CTaHI, SKIIO BepTHKallbpa CKIaloBa INBHAKOCTI T€
(nigiioMHa cHa) MepeBHINye TiApaBliuHy KPYNHICTh YaCTHHOK. BepTukaib!
CKIIafl0Ba 3pOCTaE i3 30LIBbLIEHHAM mBHAKOCTI Tewil Bogu. OTxe, yuM ObLY
INBHIKICTh TOTOKY, THM KpYIHilli YacTHHKY MOXYTh 3aBHCATH. Sk
rigpapsiuHa KpynHiCTb YacTHHOK Oinblna Bil BEpPTHKAIILHOI CKIa0BO], TO BO!

OCiZaTHMYTh Ha JHO i MOYHEThCs BiIKIaJaHHA parociB. ToMy BHH3 10 pid

3B'SI3KY i3 3aralJbHHM 3MEHIIEHHSM LIBHAKOCTI Tedii pO3MipH Y9acTHHOK, 4
3HAXOAATHCA y 3aBUCIOMY cTaHi, 6yayTb 3MEHIIYBATHCh, IO IIPHBOAMTH
ITOCIUIEHHS aKyMYJIALL HAHOCIB.

€ KifbKa Teopil, AKi OGTPYHTOBYIOTb PYX 3aBHCIHX HaHOCIB. Aupy3iig
TEOpIs 3ABHCAHHA HAHOCIB, BUCYHYTa B.M. MakKaBeeBUM i I'PYHTYETBCS

piBusingi TYpOyneHTHOI AMOy3ii, a IpAaBITALIHHA TEOPIL PyXy 3aBHCIIHX HAHO !

3anpornoHoBaHa ML.A. BenikaHoBuM — Ha CIIiBCTABJIEHH] piBHSHHA OanaH
eHeprii OTOKY i3 KOHIEHTpAIJE0 HAHOCIB; IIPH IIbOMY IpuiMacThes 10 yBal
KiJILKiCTh MOTEHLiHOI eHeprii MoToky, pofoTa CHIH ONopy Ta poboTa, 4
BUTpPaYacThbcst Ha MEPEHOC 3aBHCITHX YaCTHHOK.

Crik 3aBucaux HasociB. OCHOBHOIO XapaKTEPHCTHKOIO CTOKY HaHOCIB
BHTpaTa 3apHomHX Haxocrs. 1le KiNbKiCTh 3aBHCJINX HaHOCIB, fiKi pidka
PEHOCHTD Yepe3 XUBHIT nepepis 3a oqunuigo yacy (R, kr/c). CymapHa KilbKi
HAHOCIB 3a TIEBHHH IPOMIXOK 4Yacy HAa3HBAECTbCSA CTOKOM HaHocIB (TBEPA
cToxom) 3a el yac. CTik HaHOCIB pO3paXxOBYEThCA 34 $opmynoro

Wy =RT,
1e W,, — crik HaHociB 3a gac T (¢), xr (a6o T), R — cepenns BUTpaTa HAHO
(xr/c). ~

3aNlexHIiCTh MiX BHUTpaTaMu BOJH Ta BUTpaTaMH 3aBHCIHUX HaHO )

HaOJIMXEHO BHPAXAETLCS PIBHAHHAM

R =kQ", |
Je m = 2:3, k — Tak 3panuil eposiFHHi KoepiieHT. SIK BUIHO i3 PiBHAH
sanexuicTs R = f(Q) XapakTepH3yeThes HETiHiHUM 3B'I3KOM.

BaxJIMBOK KiUILKICHOIO XapaKTEPHCTHKOIO CTOKY HAaHOCIB € MYTHICTb P
KUTBKICTh HAHOCIB y IpaMax, siki MicTAThbest B 1 M' BOIH. BenHiHHA MYTHO
00paxoBY€EThCA 32 BHPA30M

_1000-R
Q ’

Mo THu6HHI PiUKM MYTHICTb 30iNbIIYETHCS Bi MOBEPXHI JO JHA, &
HmIMpHHi — Bij 6eperiB [0 CTPHXHS MIOTOKY.

o AOBXMHI PiUKH KiNbKiCTh HAHOCIB Bl BUTOKY [0 I'MpJa, SK MpaB
3GUIbIIYeThCS, ajle Il 3aJeXHTh Bifl KOHKPETHHX MPHUPOAHHX yMOB, B i
posTamoBauii 6aceitH Tiel 4H iHIIOT PiYKH. ;

[IpoTaroM poKy Haiibinblla MyTHiCTH (K 1 BUTpaTa HAHOCiB) CIIO

el M
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AeTHCA y GaraToBoHMIt nepiof (34e6LTBIIoro 1ie BOMOIULLI), @ HaliMeHIa —
| 3MOBY MexkeHb. Ha DiBHMHHHX pigkax 3aBHCI HAHOCH CKIaNaioTh 90-98%
AIbHOT KiTBKOCTI HAHOCIB, IS TipCLKUX ke BOXOTOKIB JI0JI1 LIUX HAHOCIB
’e 3MEHIITYBATHCH JIO EKLIBKOX BilICOTKIB.

VSBIEHHS NP0 MyTHICTh, BHTPATH Ta CTiK HAHOCIB pivoxk VKpainu Fae
s 3.7.

Tabauusa 3.7

Cepeisi MyTHICTh, BUTPATH i CTIK 3aBUCIMX HAHOCIB JIEAKUX DIYOK YKpaiHH

Piuka MyHKT Mnoma Cepenni Gararopivdi
Bonosbopy, | MyTHicTh, | BUTPaATH, crik
THUC. K /M kr/c 3ABUCIIMUX
HaHoclis,
MJTH. T
luicrep Morunis- 43 500 160 4,9
floginbchkMit
Caryd CapHU 13,3 82 4,3 0,14
4 Nisnennmit | Onexcanapiska 46,2 230 26 0,83
Byr
IHIYJ CunHiBKZ 4,77 690 7,3 0,23
Crup JlyubK 7,2 35 1,2 0,038
JlecHa YepHiris 81,4 47 14 0,44
Tcen Tagaud 11,3 65 2,3 0,073
Cyna JlyBuu 14,2 16 0,43 0,014
Kaua CyBOpPOBE 0,53 1100 1,6 0,05
KanbpmMmiyc [[pUMOpPCE K 3,7 200 1,2 0,038
| Cisepcrrmit JMcu4aHchK 52 150 19 0,6
: JloHeub
Annap HoBocesnibBka 6,37 370 6,6 0,21

3arajbHOK 3aKOHOMIPHICTIO 3MiHM MYTHOCTI BOJ pidYOK Ha PiBHMHHIH
fepuropii Ykpainy € ii 36UIbIIeHHA 3 [iBHOYI Ha MiBJEHb.

Piuxky BHHOCATH 0 MOPIB BE&IUKY KiIbKiCTh HaHOCIB — 6iia 17 Mup/, T/pik.
Hanpuxnax, y YopHe i A30BCbKE MODA I[MOPiYHO BHHOCHTBLCS piukaMu
fipubmu3Ho 37,1 MIIH. T 3aBHCITHX HAHOCIB, a Haiibinblle HAHOCIB cepen pivyoK
8eMHOT KyJIi BAHOCHTL AMa30HKa — 6mu3bko 100 MITH. T/pik.

Jouni manocnm. HawmocH, riapasiiyHa KpYIHiCTh SKHX [IEPEBHIIYE
PEPTHKAILHY CKJIAZOBY HIBHAKOCTI Tedil, OMYCKAIOTHC Ha JHO PIKH i CTalOTh
JoHmrMH. BOHH NepeMilyloTbCs piYKOBHM [IOTOKOM IO JIHY LIAXOM KOB3aHH1,

- pepexaryBaHus abo canbTanjero (ctpubxornofibHo). OcraHHe MOB'A3aHE i3

mynbcanielo BepTHKANbHOI IIBMAKOCTI, IO Bede MO Iepexoly dac Bif Hacy
YACTHHH HAHOCIB y 3aBUCIINHA CTaH.
IMepeMinieHHs YAaCTHHOK MO OHY 3aJIEXHTh Bil BEIMUHHH NPHIOHHOL

'WBHAKOCTI i pO3MipiB YaCTUHOK. JIOCIIJKEHHSAMH BCTAHORJIEHO, IO MiX Macolo
" WACTHHOK, sKi TepeMillyloThesl 110 AHY i IMBHAKICTIO, HPH AKil 1 4acTHHKH
PyXaroThCs, iCHyeE 3alIeXHICTh, Ha3BaHa 3aKOHOM Epii Bupaxaerscs popmynoio

M=AV,
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ne M — maca vactuHok, abo ix Bara; V — INBHAKICTE, 3 AKOK YacTH n
PYXalThbes; A — MOCTiHHME KoedillieHT.

Is dopmynu BHAHO, IO Bara YacTHHKH, fKa HepeMill[yeThcs IO I
MpoTOpllifina MOCTilf cTylmeHi mBuAKocTi. Lled 3akoH MNofAcHIOE, YoMy IIpy
TNOPIBHAHO HEBENHKil Di3HULI y IIBHAKOCTAX Tedii KPYNHICTH HAHOCIB, il
IEepeMIMIYIOTbCS 110 JOHY, 3HAYHO 3MIHIOEThCI. SIKITO IMBHIAKOCTI IMOTOXI
PIBHUHHOTO Ta IipCHLKOTO XapakTepy, MalOThb, HANPUKIIAJ, criBBigHomeHH 1:§E
TO Bara JOHHUX YAaCTHHOK, AKi II€PEHOCATLCA IIOTOKOM, Oyae NMpHOH3HO §
cHiBBigHOIEHH] 1:729. ]

3axkoH Epi B 3arannHOMYy BUIAIKY CIPAaBENJIHBHI, TOM KONHM 4acTHHKE
JOCHTE HE3Ha4HA II0 BiAHOILIEHHIO XO NMPUIOHHOIrO mapy. B ToMmy Bumamx
KOJIH PO3MipH Y9acTHHOK 3HAaYHi IO BiHOINEHHIO JIO TOBIIHMHH HPHIOHHON
mapy, Ha ii BEpXHIO i HIDKHIO YACTHHH JiIOTh VXK€ PisHi IIBHAKOCTI. .

Po3MuB aHa 3aneXHTh Bill MIMOHHH MOTOKY. YuM MeHIIa Horo raubOud
THM MEHINI IBHAKOCTI ITOTPiOHi U1 pO3MHBY I'PYHTIB JHA IIPU OJHHX i THX 3
po3Mipax 4acToK, 3 IKHX CKJIRZa€eThCs JHO IIOTOKY.

Tpancnopryroua 37aTHiCTh IOTOKY. Y 6araThbox BHIaAKax BHHHKac Heol
XiJHICThL OLHHTH ITepeMillleHHs] HAHOCIB CyMapHO, He PO3JALUISLIOuM iX Ha 3aBHA
Ta OHHI. I1bOro MOXHa JOCAITH OLIHKOIO TPaHCIIOPTYIOUOI 3aTHOCT] HOTOKY]
ITix Hero po3yMiloTh Taky paHUYHY BUTPaTy HAHOCIB, IMOHAJ AKY IOTIK IIf
3aJaHUX TiIpaBliYHHUX XapaKTEPHCTUKAX HE MOXe IepeMillyBaTH TBepH
Marepiai.

Ha mnpakTuili BH3HaYeHHs BHUTPAT HAHOCIB MPOBONHTLCA Ge3IocepeHi
BUMipIOBaHHAMH, sIKi JO3BOJIAIOTh BCTAHOBHUTH 3B 30K MiX BHTpaTaMH BOIH
HaHociB, To6TO0 R=f(Q). ¥ BHIaAKy BiCYyTHOCTI JaHUX BUMIpIOBaHbL HAHOCIB Y
BUTPATH BH3HAYalOTh 3@ 3aJIEXKHICTIO, 3alpoIoHOBaHOI M.I. MakkaBecBiNg:

(1955),

R.=AIQ",
ne R, — cymapHa (3aBucii Ta JoHHI) BUTpaTa HaHOCIB, A — eposiiiuul
KoeillieHT (i1 pivok YkpaiHH 30GUIBNIyETHCS 3 IMIBHOYI Ha IBAEHL); M
TIOKa3HHK CTYIIeHs, piBHUH ~2 U1 piBHUHHHX PidOK Ta ~3 — JJIs1 ripchkux; |
noxu, Q — BHTpaTH Boau, M*/C.

BpChKHX Hopif. SIK IpaBwiIo, I KUILKICTb BOIH GyBae B pe3yJIbTaTi BHIIA[aHHs
BIMBOBHX [IOWIiB, TAHEHHs JILOJOBHKIB y BHCOKOIID'SX, IPOPHBY 3aBabHHX
BEp, @ TAKOX TaHEHHS CE30HHOTO CHINOBOTO HOKPHBY Ha IipChKHUX CXHJIAX.
KopoTkouacHicTh NMPOXOMKEHHS CETEBUX IIOTOKIB IIOSCHIOCTHCS THM, IO
POAYKTH PYAHYBaHHS TipCBKMX TOpPiA Malike OJHOYACHO HPUXOAATH B PyX
BCTIIOK 3HAYHUX MIBHAKOCTEH CTIKaHHS CEeNIeBHX Mac II0 KPYTHX CXHIAX i IO
Cl1axX TipChKHX PivoK.
. Tummi centig Ta iX ocHoBHI xapakTepucTiicn. B sanexunocri Bix CKJIaNly cejie-
Ol MacH, IO NEPEHOCHTLCA IIOTOKOM, PO3DISHSIOTE Celli BOAHO-KaM SHI, Ipsse-
! AHI, IPAICBL. Ileprui nBa THIH CeNliB XapaKTEPUIYIOTHCA AK CTPYKTYpHi abo
W s13aHI CeMll, & TPETiH, iHKOMU HA3UBAIOTh BOAHHMH HAHOCOHECY THMH CETEBHMH
proxamH, abo TypOyJICHTHHMH, He3B SI3aHHMH CeJIIMH.

Cxnaji MacH celiB 3aJeXUTh Bin CKJ1aRy 3pyHHOBAHHX IPCHKHX TIOPif, IO
ajaloTh Tipchki cxwid. Ha cxunax, /e HakONHMYMIach BeIHKA KUIBKiCTE
IHHA, K€ 30e6UTBLIOr0 MOTPAIUISE B PYCIIO JIHIE 3 HESHAUHOIO JOMIIIKOIO
iGHO3eMY, GOPMYEThCs BOAHO-KaM' SHHMIA OTIK. SIKINO % KaMIiHHS Ha cXMIAX i
pycni HeMae, Toli MOTIK 3MHBac IPYHTOBHIA IpOIIapoK i B pe3ynbraTi
BOPIOIOTBCS I'PA3EBi MABOAKY.

I pase-KkaM SHI ce/ti YTBOPIOIOTHCS TIPH OJHOYACHOMY IONAAHHI B IOTIK
ibHIX QpaKilift HAHOCIB Ta KPYIHOTO YIaMKOBOTO Marepiaiy.
Has  xapakTepucTHKH oco6imMBocTell ceneBoi Mack KODHCTYIOThCS

ITHHMH [IapaMeTpPaMH.

OG'emna Bara, abo Bara oHOro KyGiuHOro MeTpa Macu celis (y,, T/M).
OG6’emna Bara Bon (v, = 1,0) i HaHoCiB y ckmazi cens (v, =2,5+2,8)
O6’eM TBeprioro Marepiany B Maci cens (6e3 MOPOXHUH) (W, M°).
OG6’eM Boau B cKyIagi ceneBoi Macu (Wy, M%)
O6'eM cerst W =W +W,, M. W
O6’eMHa KOHIIEHTpAIlisl HAHOCIB S=—L,
Cepenust Barosa MyTHICTb 3a 4ac CeJIeBOro We
BOAKY (p, T/M’).
Barosa xoHIeHTpauis TBepaoi dasu cens (P). W,
Hauoco-BojiHe a6o TBepao-pifKe criBBiAHOMEH s Bo=—=.

WB
IIIBHAKiCTE pyXy BOJHO-KaM'SIHHMX Ta IpS3e-KaM 'SHHX CEJIeBHX NaBOJKiB
UTL BelMKka i csarae 7-8 wm/c. I'psAseBi cemi pyxaloTbes i3 MeHITMMH
HIKOCTAMM B 3alIeXHOCTi Bil CTymeHsa iX KOHLEHTpauii (YHM Buma
LEHTpaLsl HAHOCIB, THM IBHAKICTh PYXY MEHILa).

CeneBi MOTOXM 3aBAAIOTH BEIHKOI MIKOLH rocriogapcrsy. Bonu MaroTh
jauHy pyHHIBHY CHILY i MOXYTb PYHHYBATH riflpoTeXHiuHi cnopynu, 6yAUHKH,
H, TPAHCIIOPTHi apTepil ToIIo.

I'eorpadist posnosciomxeHHs ceneil OCHTE pisHoMaHiTHa. Ha Vkpaini ceni
BaloTh B Kapnartax i Kpumy.

3.13. Ceuri

'YMOBHM BUHHKHEHHA CeJTiB. Y TipChKHX paiioHax ITij yac iHTeHCHBHHX Jomij
Ha piukax PopMyIOTbcAd MaBOAKH (IIOTOKH), SIKi HECYTh BEJIMUE3HY KiIbKiCTH
HaHociB. Taki naBogkH HasHBawTh cergmy. 3a C.M. dneHIiIMaHOM MiJ CeJICBH]
ITIOTOKOM PO3YMIilOTh HOTIK, MO $OpPMYeEThcS B Pe3yJbTATi B3aeMOJil BOOH
NPOJYKTIB PyHHYBaHHA MOPiA ripchkux GaceiHis, Akui ckaamaeThes i3 BOAH
3Ha4yHOI KUIBKOCTI TBEpAOrO MaTepialy Ta XapaKTepH3YEThCAd LIBHIKHM'
KOPOTKOYaCHHM PYXOM [0 PYCJIax ripchbKHUX BOJOTOKIB. ‘

OCHOBHOIO YMOBOIO YTBOPEHHS CelliB € HasBHICTh B IipchbKUX Oaceiindf
JOCTAaTHLOI KiIbKOCTI BOAW IS NPHUBEAECHHS B DYX NPORYKTIB pyHHYyBaHH
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3 ormsamy Ha iHTEHCHBHY TOCHOMAPCBKY MiSUILHICTb BHAULIIOTH TAKOXK
'POTIOTEHHY CKJIaJIOBY CONbOBOrO CroKy. 3a pammmu B.I. Ilememenxa, ru
b1a/(0Ba 11 PiYOK PIBHUHHOI YaCTHHH Ykpainn (Ges Kpnmy i Kapmat)
RHOBHTL 5968 THC. TOHH. [{na pivok Saceiiny JIninpa ii 9acTKa Bif 3arajJpHOTO
Foky posqIIHeHm PEYOBHH KOJHMBAETbCA Bim 4% mo 20%, a juia pivox
gbla3oB ' q nepesumye 70%.

I3 3aranbHOro CTOKY pO3YHMHEHHX PEYOBHH Ha iOHHHH CTiK npurajgac npuo-
g3ro 80%, Ha cTik opraHiYHHX pedoBHH — 16%, Ha CTIK iHINHX peqoBHH — 4%,

3.14. XimisM piuKOBHX BOJ Ta COJBOBHI CTiK

¥ npHpoJHHX YMOBaXx BoJa He OyBae XiMIYHO YHCTOIO, BOHA 3aBXAH
AKYCh KiTBbKiCTh PO3YHHEHHX peuoBHH. OCHOBHHMH XapaKTEpHCTHKAaN
XiMiYHHX BIACTHBOCTE! PIUKOBHX BOJ € XIMIYHHH CKIaA1 CTYITIHE MIHEPA/Ii3al]

3a kiacudikauicio O.O. AnbokiHa Bei IPUPOIHI BOAH NIOALISIOTECS HA T
KIacH: MiZpoKapboHAaTHI, CyTspaTHi i X1opHAHI. BinbLicTh pidok (B TOMY 1rc)
VkpaiHy) HalexaTs [0 TigpokapOOHATHOIO KJIacy. ]

PiukoBi BOOH MalOTh, K IPABIIIO, BiIHOCHO HEBHUCOKY MiHepaJizaui o
HaJIeXaTh [0 IpiCHUX BoA. 3a crymedHeM MiHepaiizanii O.O.AbOKIH MO
BOJM HA YOTHPU BHAM: BogH majoi (1o 200 Mmr/n), cepeausoi (200-500 Mr/y
nigsarieroi (500-1000Mr/n) Ta Brcokoi (1000 mr/n) miHepanizauil. B Vkpaf
HaliMeHIIy MiHepaiizamio MaloTh Boad pidok Ilomiceda (B Oaceini Ilpui's
BOHA CTRHOBUTH y cepedHboMy 170 Mr/i), a HaiiBumy — B piukax IIpnasos
(monax 2650 mr/m). TakuM 4YHHOM, CTYIiHb MiHepamisanii 30LIbINYEThCA |
3arajbHOMY BHITAJKY 3 [MIBHOYi Ha NiBAEHb, i3 30HK HAAMipPHOT O 3BOJIOKEHHS §
apuaHOi 30HH.

MinepaJizallis piukOBHX BOJ 3aJICKUTh Bil XapaKTepy XHBJIEHHS PiuKi
[epioa IepeBaXarouoro >KHBJIEHHS JOUIOBHMHM H TaIHMH BOJaMH B, Piux{
CriocTepiracTobes HaliMeHIua MiHepanisariis. B MexeHb, KOJIH B XMBJIECHHI piyf
HaibiIsIy poOJib  BiNIrpalOTh IiA3€MHI BOAM, 3arajibHa MiHepajisa
MiABHINYETbest. 3HAYHOIO MIPOIO Ha CTYIIHb MiHepalli3allii piYKOBUX BOJ BILIHA
THUI TPYHTIB y Haceliax piuok. 3 mepexooM Bifl MiBHIYHHX 60T0THCTO-TOP ORGEES MlP}B piuKH, 1i BOXHOCTI, MiHJIHBOCTI CTOKYy Ta iH. 3i 30UIbIIEHHIM CTOKY
i [1iZI30JIHCTHX FPYHTIB O MiBCHHHX YOPHO3EMIB MiHepasTi3aLis 0moBHxX i Tar{iiloAll PI3KO 3POCTAC TPAHCIOPTYIOUA 3/ATHICTh OTOKY. Pa301\.4 3 THM JMHaMiKa
BOJ 36iJIbH.Iy€1‘bCX, a pasoM 3 HeK NiABUILY€ThCA BMICT PO3YHHEHHX Miﬂepan], P OBUX 1ipoleciB 6araTo B ‘IOI\t{y 33.]'16)1(11”[‘13 B1I .TOF(.), 3 KOO 1HT€HCI’IBH{C’I‘IO Ta
PEUOBHH Y PiUKOBHX BOAAX. MPOTATOM POKY Ta 3 POKY B Pik 3MIHIOETHCH KITBKICTh BOIH, KA npoTikae no

KiTbKiCTb PO3UHHEHHX PEYOBHH, Ky NPOHOCHTH DiuKa uepes 6yb-sl y. 3i 361.TII>IHCHHS{M' BHTPAT nomc'(bopMye BEJIIKi 3BHBHHHY, qor‘nnGnloe
XHUBHHl Tepepis 3a sikmitch uac (2o0y, MICAllb, PiK), Ha3HBAeTbcA cTokQEEMCCH, a NIPH 3MEHIIEHHI iX, HABMAKH, BiKNAaNlae HAHOCH Ha IUIecax i BOAHOYac
PO3YHHEHHX pedoBHH (y TOHHAX 3a et yac). CTik pO3UMHEHHX pEYOBHH MOX MHBAE IICPEKATH.
pO3paxoByBaTH K JoOYTOK BHTpaTH Bogd Q Ha MiHepaiisanilo M, ToOf T'eonoriuba Gynosa GaceliHy cyTTeBO BIUIMBac Ha $GOpMY JOJHHM, 103-

R‘P =QM (KI‘/M’). Piuguit conbOBUH CTiK (y TOHHaX) }IOpiBHIOC B)KHBOFO HpO(IHJIIO Ta CcTiHKiCTL pycia. Ha ocHoBi JAaHHX Mpo reOJIOI‘l'{Hy
P s NAOBY TepHTopll BHIUISIIOTD paHOHH BillbHOro i OOMEXEHHOI'O PO3BHTKY
W,, =31,54.10°-0- M,

JycrioBHX Jepopmanifi. HasBHicTh ocaloBUX HOpif 06yMOBIIOE, SIK 11paBuilo,
Je Q — cepenus piuna BUTpata Boay, MY/c; M — cepeqHs piuHa MiHepasisalje

peBaXkaloyy pojib IOTOKY Yy (opMyBaHHi pycia piuku. I HaBmaky, aximno
BOIH B KI/MY; 31,54-10° — KUTBKIiCTH cekyHZ y porti. CTiK PO3YHHEHHX quOB JOLIIpEH] BaXKOPO3MHBHI (31€6UIBLION0 KOPiHHI) MOPOMH, PONL NOTOKY B
JlesiKUX piuoK HaBefeHHit B Tabmui 3.8.

3.15. PycaoBi npouecu

Bomu, mo nportikaoTs y pidll, CIpHYHHSIOTE 3MiHH B o6pHcax ii pycia,
Prnonini rmubuH i XapakTepi 11o310BX)HLOr0 npodimo. 3i cBoro Goky, pycio
j1iBac Ha CTPYKTYpY IOTOKY if 06YMOBITIOE 3MiHy HOTO ITEBHHX TiipaBIivHHX
pxasHukiB. Orxe, MOTIK i pycino nepebyBawTh y HMOCTiHHIN B3aeMoii, mo #
InHavac pycrosi nporecH. OCTaHHI MOXHA OXapaKTePH3YBAaTH SK CYKYITHICTD
Puu, KOTpi BHHHKAIOTH IIPH B3a€MOJil MOTOKY Ta TPYHTIB, IO CKI4AAlOTh
BVCII0 DIUKH, BHM3HauyaloThb PO3BHTOK pisHUX ¢opM penbedy pycen Ta ixHi
oI, GaraTopiusi i BiKOBi 3MiHH; PYCIIOBi POIECH BIUIMBAIOTH HA PO3MHB
BN Ta GeperiB piuok, TPaHCIOPT i aKyMYJIALIIO HAHOCIB.
! ®akTopn pyc/oBHX HponeciB. OCHOBHHM aKTHBHHM (aKTOPOM PYCIOBHX
BOLLECiB € cTik Boyu. [oro BIUHB Ha nponecH pyciodpopMyBaHHs 3a1€XHTb Bil

RPR—

oG opMyBaHHI He3HAYHA.

Ctik HaHOCIB GOPMYEThCs B Pe3yNbTaTi B3acMOJii JBOX 3a3HAUEHHX BHILE
KTOpiB, TOOTO KUIBKICTH HAHOCIB y pidkaX, TPAHCHOPT iX Ta aKyMyJALis
JOYMOBINIOEThCS  OBOIIBHEM BIUIHBOM TOTOKY i pycia. 3aBiOsky mboMy B

Tabsuus §
CTiKk pO3YMHEHUX PEYOBHH AEAKMX DPiHOK

Piuka Crix posuMHeHnx Piuka CTik po3uMHEeHMX Jyciax piuok yTBOPIOIOTbCS IpsiiioBi Gopmu penbedy (Tepexari, OCepenKHy,
peHC>Blle4,6 150 T/pik g Pe“OB””é ig T/piK S OBHKIL, KOCH), KOTpi MEPEMIIYIOTbCs HO JOBXHHI PidKH, pyHHYIOTBCA i

Hicre 2
Bonra . 1 L osy BiTHOBJIIOIOThCA. B 3aranbHOMy BHITaAKy 4HM GiIbIIMI CTIK HAHOCIB, THM

06 30,3 [MiBoeHHUNM 2,09

ByT HpasHinie MPOABIIAIOTHCA pyCJIOBl IIpoLeCcH B meax.

Mo iHmnx ¢daxropis, mo 0GYMOBIIOKTH PYCIOBi MPOIECH, BiXHOCHTHCS
97

HOHinpo 8,80
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Tabumus 3.9

pOCJIHHHlCT]) BlTpI/I JIBLOJIOBI SIBHIILE, 3CYBH, a TAaKOX rocrogapcbka JistTLHL

Pyciosi medopvari. Bci pyciiosi medopMallii NOAUTAOTECS Ha TPH O Crifixicts pycen piuok (P.C.Hamnos, 1979)

HOBHHX BHAM. BEPTHKATBHI, KOTPi CIPHYHHIOOTD TpaHcdOpMALIIO O340 XapakTpUCTUKYM CTiftkocri MokasHMKM CTilikocTi pycsa
KHBOTO TIPOQIIO PiuKH Ta 3MiHY -TIO3HAYOK JHA PYC/a PiuKM; FOPH3OHTA/IbH - 12\ I;C A
eCT1IMKL )
AKi CIPUYHHIOIOTH PO3MHBH ab0 HApOILYBaHHA GeperiB (biuHa epo3id) e = . - i’i 7
opMariii Mox : = S - P4-1,
YTBOPEHHSA 3alUIaBH, IIEPCCYBAHHA JOHHHX I'DAL. Pycrnogi ae¢popmar VT T —— — e AT
BYTH KOPOTKOYACHUMH, IIEPIOTHIHHMH 11 TPHBAJTHMH. Ilepimi BinOyBawOTLCA Y
Tidkl 10 20 2,0

BiIHOCHO KOpOTKHMil w4ac, (HANpHKNad, 3a BOJAOMILILA) i MaioTh TEHICHIINE
HIOBTOPIOBATHCE. JIpyri po3BHBAIOTLCA NPOTIIOM ICTOPHYHUX Ta reoJIoriTHHE
BilpiskiB uacy (MakkaBee, Yamos, 1986). Koxen 3 mux BHIIB PYCIOBY
JedopMaiii Mose IPOSBIATHCH K 110 BCilf JOBXHHI PiUKH, TaK i HA 3HAYHUX |
AisHKax (3arajibHi Aepopmanii) aGo JMIIe HA KOPOTKHX Bifpisxax py
(Micriesi nedopmMariii).

BepTHKaabHI JeghopMallii CTIPHIHHIOIOTHCS 3MiHaMH TpaHCI'[OpTyIO'{
30aTHOCTI TIOTOKY, Ta HOro eHeprii, a TaKoX BTpaTaMmH Harnopy. I'onoBHO
YMOBOIO PO3BUTKY TODH3OHTAIbHHX Jepopmauifi € KiHeMaTH4Ha CTPYKTY
[IOTOKY, TOGTO 3MiHa HOTO MBHAKOCTEH, unpxynﬂum}mx Teuiil ToILo.

ITepecyBaHHd OQOHHHX TIpsil HafixapaKTepHILIHN BHJ PYCIOBHX nedom
Malljii, KOTpi BHHHKAIOTb HE3aJeXHO BiJl PO3BHUTKY BEPTHKAILHHX 1’ rOPI

. 30HTANBHHX 3MiH y pycti. TpaHCIOPT HAHOCIB Y BHIVISAL IPAJL € ymBepcaan
nporiecoM, 60 BiH XapakTepHHI1 Maiixe /UIs BCiX PidoK (KpiM IipchKiX, e qepd
BEJIHKi NIBHAKOCT Tedii Ta MOXIIH BOJHOI TOBEPXH] anoBifl nepemilllyeTbes 0
YTBOpEHHS TPAI). ;

Criiixicts pycen. Ilpu ,uocnm)xeﬂuﬂx JHUHAMIKH PYCIIOBHX feopMarg
KOPHCTYIOTBCA TAKHM TIOKa3HUKOM, K CTIAKICTS pycia. TlepiuM Horo 3anpd
nounysaB B.M. JIoxTiH, sxkuii BH3HauaB CTifiKicTh pycen 4epes BiIHOUIEHHY
KPYIHOCTI amoBilo (d, MM) 10 TIOXHITY BOJHOI OBEPXHi Ha 1 KM JiNAHKH pius
(M/xM), TOOTO

Binemicrs pivok Ykpaini MaloTs c1abocTiliki pycita, TOMY 10 BOHH IIPOTi-
OThb B YMOBaX BUIBHOI'O PO3BHTKY pPYcIoBHX Aedopmariiit. Jlumre piukw, gki
POTIKAIOTE B paifoHaX BUXOLY Ha A€HHY IIOBEPXHIO MOPiA YKpalHCHKOIO KpH-
itHOro muTa i Ilofinbcbkol BHCOYHHHU, MAOTh BiHOCHO CTiliKi Ta cTifiki

yeia.
& Pycaodopmyrodi Butpami Boan. OCKinbKH CTik BOAM if HAHOCIB ITOB s3aHi
Xk cobolo, pisHi BUTpaTH BoaH GepyTh pi3HY yHacTh y TPAHCIIOPTI HAHOCIB i
OpMyBaHHi pyciia. B MeXeHb MyTHICTb PIYKOBHX BOJ Pi3KO 3MEHINYETLCS, TOMY
a€ MiHIMaJILHOIO IHTEHCHUBHICTB PycloBHX AedopMatiii. ITix wac BomormimLis,
W MBHAKICTL IOTOKY Jocsarac HaiOLIbIINX 3Ha4YeHb, 30UIbUIYEThCA TpaH-
OPT HAHOCIB i aKTHBi3YIOTbCS PYCIOBi NpoliecH.3aBASKH BHYTPiLIHBOPIUHiiH
PIBHOMIPHOCTI CTOKY Yy4acTb BUTpaT BOAM B PYGIOBHX IepedOpMYBAHHAX
3HAYacThCsl HE TiNMBKH iX BENHYMHOIO, a H NOBTOPIOBaHICTIO. MexeHHi
fTpaTH BOAM, MalO4YH 3HAYHY I[TIOBTOPIOBAHICTb, MOXYTh He MeHIlle BILUIMBATH
v/ PYycCJ10, HiX MakcUMallbHi BUTPAaTH PiIkoi MOBTOPIOBAHOCTI.

Otxe, 6yBaloTh BUTPATH BOAH, AKi HaltGinbIe BILIMBAIOTL Ha pOPMyBaHHSA
i i sarwiaBH piuxd. Taki BUTpaTH Ha3UBalOTLCA pycrogopmyrounn (Qy). 3
KHMH BHTpaTaMH BOJH IEPEHOCHTBLCI MAaKCHUMallbHa KillbKiCTh HAaHOCIB i
fiGU1bIN aKTBHHO BiAOyBalOThCs PyCloBi Aehopmaliii.

I{sM BUTpaTaM BiANOBiNAIOTE MEBHI PYCIOBI YTBOpeHHA. B THX BHNamkax,
n Q, crocrepiraloTbcst O BHXOLY BOAH Ha 3alulaBy, pycha 34eGilbLioro
BIOTE GOpMY McaHApH, KOHOIrypalis AKoi 3alleXuTh Bil PEXHMY CTOKY
HOCIB i [IOBTOPIOBAHOCTI LIMX BUTPAT. TaM, Jie 4acTo MOBTOPIOIOTLC BUTPATH
BHXOJIOM BOJU Ha 3aIUIaBY, PiYKH BIAPI3HAIOTLCS pyclaMy, siki po3rajyxkeHi Ha
aBli, TOMY Ili BUTPATH B3a€MOAIIOThL 3 TIOBEPXHEIO 3aIUIaBH i CTBOPIOIOTH
{OBU 10 PO3UJIEHYBAHHA il IPOTOKAMH.

I'psiose nepecyBaHHs HAHOCIB ¥ piukax o6yYMOBIIOE Te, IO B IXHiX pyciax
BOPIOIOTHCSA aKYMYJISITHBHI ¢ opMH peiibedy Ha Pi3SHUX po3Mipis (Bif Kibkox
HMETPiB 10 COTEHL METPIB 3aBIOBXKKH), @ 3TOJOM 3MIHIOEThCS BCE PYCIIO.
BHainsioTs Mikpo-, Me30-i MaxkpogopMH B PiUKoBOMY pyciti. Mikpogopai

ue JOHHI rpgan (Haiimpocrimi pycnoBi yTBOpeHHS); THIOBHM BHIOM
30(hOpM PIIKOBOTO PYCIIa € MEPEKATH, MAKPOGOPMH — Lie HaHGIIbIII PYCIIOBi

MBOPEHHSA, XapaKTEPHHM BHIOM SIKUX € 3BHBHHH.

L1 dopmu pycen noctiIoBHO MepPETBOPIOIOTLEA B iHII B Iporieci popMyBaH-
,' , ToOTO MeHII 3 HHX, (MiKpOQOpPMH) CTAIOTh CKIaJOBHMH YaCTHHAMH

A=d/L ]
[Mizuime M.I. MakkaBeeB 3allpOTIOHYBaB Tak 3BaHHH Koegiriel
CTaGIIBHOCTI pycira

d
K. =—-1000,
CTIb

ne d — cepenniit giamMeTp HaHOCIB, MM; b — IIHPHHA pYCla B MEXEHD, M, I
TIOXHJI BOJHOI IOBEPXHi. ]
C.I'. lllataeBa [l XapakTepHCTHKH CTifiKOCTI pycen pPEKOMEHAY

MOpPOMETPHYHHH ITOKA3HHK
_lghn
lgAb’

ae Ah — 36inbiieHss MIMOHH Ha MEBHiM AUAHLI piuky, Ab — 3MiHa umpu

piuku Ha LiH AUTAHIG.
L1i MOKa3HIKH TO-pi3HOMY XapaKTepH3yIoTh CTIHKicTh pyces (Tabi. 3.9).
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Me300OpM, a Ti, B CBOIO UEPTY, CTAIOTH CKIAJOBHMH JaCTHHAMH MAKPOQOPM.

Mopdoutoris i maamika piuxoBHX pyce. Jlist pIBHHHHHX PitOK XapakTepy
9epryBaHHsl AUISHOK 3 PisHUMH [MHOUHaMH. JingHKH 3 OibIIHMK TIIHOHHA .
HA3WBAIOTheAd MIECAMHE, a JAUTAHKH 3 MAIUMH IJIMOHHAMH — [T€PEKaTAMH.
[paBWIO, IUIECOBi AUIAHKM Habararo LOBLI 3a nepekaTHi. SIkmo dapsaT
IUIABHO TIEPEXOAMTL 3 OJHOrO IUTeca B IPYTHH, TO IepekaT MiX HH
HAa3UBACThLCA HOPMATBHHM (JOOPHM).

Skimo x ¢apsarep sABisie cob00 NaMaHy KpHBY JiiHiIO, Mepek
Ha3UBAETLCS 3CYHYTHM (IOTAHHM). -

PexuM repexatiB i ruieciB 3MiHHHH. Y BOJIOIULIA IIEPEKATH HAapOMIYIO
CBOIO BHCOTY, 4 B MEX€Hb BOHH PO3MHBAIOTHCA. B MepLIOMY BUNAIKY 3aBIUL v
36UIbINEHHIO TIIHOHMH 3arajibHUil MoXWwi Hall TpebeHeM MepeKaTy 3MEHINYETh
YHOBIBHIOCTBCA TeUid, BifiKjafaloTbesi HaHocu (puc. 3.27). Y Mexe Y
36iNbIIYeThCA MOXII, IO BHKJIHMKAe 30iMbHIEHHS MBHAKOCTI NMOTOKY Haf
mepexkaToM 1 po3MHBaHHS HaHociB. @DOPMYyBaHHA IJIECOBHX ninsHog
MIPOTHIIEXHE: T Yac BOAONULIA BOHH iHTEHCHBHO PO3MHBAIOTHCS, 8 B MEXKEHN
Ha HHUX HaKOIIHYYIOTbCS HAHOCH.

s ~ P
N e —
Puc. 3.28. YrBopeHHS 3BHBHCTOCTI piuku

I craHe MeaHpUUHOT GOpPMH, a BiTHOLIEHH NOBXKHHH pycia o 3ruHy (1) xo i
@psvoi (L) pocsarue 1,6,
3 nojanpiiBEM 30UTBINEHHAM KPHUBHM3HH DPYCla BOHO IIOJOBXYETHCSH, Y
3Ky 3 UMM 3MEHIIYETHCA NOXWI i YIOBUIBHIOETbC Tedid. TloTik yxe He
POMOXHHI PO3MHBATH PYCIIO, i IPOIEC MEAHAPYBAHHA IPUIHHACTHCSL.

B JesKuX BUNIAAKaX MeaHIPH MOXYTh 30JIH3HTHCS OAHA 3 OJHOIO HACTLUIBKH,
B B0 seMIdHA NepeMHYKa Mi HHUMU Ipopserbes (pHc. 3.29). Ilpu LboMy yTBO-
| UTLCs1 HOBE, KOPOTIIE PYCIIO, B AKOMY

JHauno OiMbini HOXIUI | LIBHAKICTB
yii. BHacaigox 1poro Ha KiHIEX
HIMEHOro IOTOKOM MeaHfipa II04-
ByTL BimKJIafaTHCs HaHOCH H yTBO-
EPHTLCS CTAaPHIIA.
DopMyBaHHS IIEPEKaTiB, IUIECIB
' MEaRIPiB IHINOPAAKOBYETLCA TIEB-
¥MM 3aKOHOMIpHOCTAM, a caMe: Hail-
fmubina yacTHHA TUlecy i HalMinkima
2 YacTHHA [epeKary 3CYHYTI BiTHOCHO
PoUOK HaibuIbmoOl Ta HalMeEHLIOL
¥PUBH3HH pyclla YHH3 3a Tedicw
PpuOTH3HO HA YBEPTL BifCTaHi MiX
JeplIHHAMH JOBOX CYMiXHHX [epe-
 §aTiB; UMM KpHBH3Ha OulblIa, THM
flnnima rimubuHa; 1aBHil 3MiHI KpH-
f JU3HH  BiAINIOBifae IIaBHa 3MiHa
 puGHHY i, HaBMaky, 3a pisHoi 3Minm  Puc. 3.29. Cxema mpopusy MeaHapu
RpUBH3HH Pi3KO 3MiHIOEThCA IMHOHHA; 31 30LTBLICHHAM JOBXHHI KPHBOI MeaHA-
| P, LGHHH pycnia 10 NIeBHOT Mexi 3a JIaHOT KpHBH3HH CIIOYATKY 30UIbIIYETCA,
8 MOTIM 3MEHUIYEThCS; JUld KOXHOY AUISHKH PiMKM iCHye CEpefHE 3HaueHH:
ar ) JOBXHHI! KPHBOI, 3a AKOK MIHOMHA cTae Haibinbmown. Lli 3akoHoMipHOCTI
Al BiALIEHTPOBOI CLWTH, LUpKysuifiHoi Teuil Ta cum Kopiosica. IIpOAYKTS pycnopux MpoueciB HA3UBAIOTbCS /paBaamMu Papra i MOLIMPIOKOTECA BOHH
pO3MHBY BiIKIAJAaIOThCA Ha MPOTHIEXHOMY OOl HHUXYe PO3MHBY, | pTLKIH HA piBHHHHI PiuKHL.
WBHAKICTH Teuil MeHma. e mpouec MPOAOBXYETbCS AOTH, MOKH pYcIIo piukig PyciIoBi NpOLECH 1O JOBXHHI PiYKH MaiOTh pisHuH XapakTep. Tax, y

|
|
|
|
|
I
|
|
|

M%vrmm"m

Puc. 3.27. Ilosposxmi mpodini BogHol NmoBepxHi Ha mepeKaTi NMpPH BHUCOKK
(I-1), uuspkux (I1-1I) pisusix, Ah — nianip npk Husekux piBHax; Ah' — mizan
TP BHCOKMX PiBHAX

Pycna pidok y Iuiafi Jyke pi3HOMAHiTHi, ajie Jud OUIBIIOCTI 3 HHX XM
pakTepHA 4iTKO BHpaXeHa 3BHBHCTICTH. Uepe3 HafBHICTb 3BHBHH (MeaHif
pYCIIo MOXe NepeMilllyBaTHCh Ha OKPEMHX AUTAHKAX IapalleiTbHO CaMOMy COOg
Meausipyiodi pycia ckianaiors noHan 80% ZOBXHHH pycel yciX piBHHH i
piuok Vkpainu. Penrra pycest po3raiyxyloTbes H yTBOPIOIOTh [HOCTijiHI pyKaB
Takux pycen HebaraTo — 6iH3bK0 2% (O60on0BChKHIA, 1998). '

VTBOpEHHs MeaHIpiB IOSCHIOEThCS Tak. Ha BingHocHO npaAMiit aing
piuKHd Mif BIUIMBOM AKHXOCh (axTOpiB (IETKOPO3IMHBHI [OPOJH, HEOAHAKOR
3apOCTaHHA POCIHHHICTIO) BOJHMI TOTIK BIIXWIAETHCA BiJ CBOT'O MOYATKOBO
HanpsMky (puc. 3.28). CTpyMeHi BOAU MOCTYNOBO 36UILIIYIOTE PO3MHB 3aBAS <
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BepxHilf Tedil, Jie MIBUAKICTL HallOIbIIa, pO3MHB IEPEBUIIYE AKYMYJIAILIO, |
pycii nepeBaxae MIHOHHHA eposid. B cepenniit Teuil posMHB i Bimknanay
JEeNo yPiBHOBAXYIOThCS, ajle He 3aBXJii. B HIDKHINM dacThHI Tedil repeBax
BiJIKJIaJJaHHS HaHOCIB. ‘
I'upyioBi mpomteci. B HIDKHIX YacTHHAX pidoK PYCIOBi IPOIECH o:
BHBAIOTHCA B YMOBAX, OB A3aHHX i3 B3a€MOIEI0 MOPCHKHX Ta PiYKOBHX BOj
TOMY BOHH OTPHMAIH Ha3BY THPIOBHX MPOLECIB. '
JingHKH pidok, Ha AKHX MPOIABIAETbCA BIUIMB MOPS, Ha3HBAIOTh{
raprosmi obmactamu (puc. 3.30). Bepxust Mexa 1X 3HAXOXUTLCI Ha BiJcTaf
IIPOSIBY 3riHHO-HATiHHUX ABHII Ta OPHILIMBIB i BiIUIHBIB.
38an  24usy,,
_— T T -

¢ MOTiIM BHXOMATH Ha B3Mop'd. e Hanpuxiand, aensTu Jminpa, [louy,

BrcyHYT! AembTH BHHHKAKOTh HAa BiIKpHTHX Oeperax 3 OMNYKIICTIO,
BpsMoBaHoIo B Mope. TakuM € fenbTti JlyHaio, Boary, Jlemu.
JlormacTHi JeasTH yTBOPIOIOTLCS TIPH BeJIHKIH KiTbKOCTI HaHOCIB. ¥V HbOMY
Briasxy MeibTa pocTe BY3bKUMH i JOBIUMH aKyMYIATHBHMMH Balami 3a
w YHOK PO3BUTKY IPHIUPIOBHX Kic. IIpHKIa/0M MOXYTh oytu penbt Kypn i
dccicirti.
| /{3p060moni6HI AcTBTH XaPAKTEPHi Il PIYOK, KOTpi BHHOCATH BiIHOCHO
p6araTo HAHOCIB. VY (bOMY BHIIAAKY 361IbIIYEThCS OBXHHA IPHIHPIOBHX Kic,
ppMa SIKHX Harajye A3b06 nraxa (HanpHKIaz, AesTa JIHicTpa).
| Cxragui 4e7pTH BUHHKAIOTH NPH 3JIUTTI ABOX JenbT. Taka Jenbra
Bsopitacs, Hanpukiiaz, npy Braginsi B Mope Tepeka it Cynaka.
' JlebTH MOXYTb MaTH 3HauHi posmipn. Tak, mioma aenstu Jlenn — 33000
, Boaru — 19000 k»?, JTyHao — 2500 ka?.
¢ Ha Mopchbkill OkpaiHi AeNBTH HAaNPABIEHICTh PO3BUTKY pyciiopopMyounx
oueciB 06yMOBIIKOEThCS GannancoM HaHociB. 3a B.M. Muxaiinosusm, piBHAHHA
1aHCy HAHOCIB Y THpJIi piukH Ma€e BHIIIS
P + M = B£AW,
p P — 06°eM piukoBHX HaHOCiB; M — 06'eM MOPChKMX HaHociB; B — 06'eM
BHOCIB, AKi BHHOCATLCS 3@ Mexi B3Mop's; AW — 3MiHa o6’eMmy BiakIanis

e ———

—
-

|
\\

—_— - gproBoi oGnacri.
/ BepucuHa genstu 3asteKHO BiJl CHiBBiIHOINEHHS IMX MOKAa3HIKIB BHAUIAIOTH TPH OCHOBHHX
i W TUPIL
i3 3pocTaroYHMH Je/Ib TAMH, KOJIH
Mexa Immampcmro E;(TOF T T T P>B AW:
Puc. 3.30. PaitonyBannst rupsoeoi obusacti piuku (3a 1.B. Camoiinosum) M=~0) ’

1 — rupaoBe B3MOD'si; 2 — rMpIOBa ZUISAAHKA; 3 — NPUTHPIOBA AUISHKA
' ' PHTHP A 3 JeTbTaMH, mo pyHHyrTECATIpH P 2 B, — AW,

31 30a/1aHCOBaAHHMH J€/TbTAMH, KON
M=B

P+M=B

Miclie mofiifly pyciia Ha PYKaBH € MOYATKOM JAeIETH. HHXHI Mexa TeibT
Ha3HBAETbCI MOPCBEKOI0 OKPaiHoio a60 B3MOp AM. 3BiICH OYHHAE TIepeBaxXa
: MopcbkHil daxTtop y ¢dopMyBaHy
rupiaa piukd. 3a ¢opMolo Ta iHm
O3HaKaMH pO3pPi3HAIOTH KiIbKa
aensT (puc. 3.31). Tak, ge1sTH BHIIO.
HCHHA BHUHHKAlOTb Y THX BHIIaJKai
KOJMK piduKa BNajae B AKY-HeOy]]
3aToky abo Oyxty. Taka gens
HApOIIYETLCA, HAHOCH 3allOBHIOIT
3axXHUIeHy Bil XBITIOBAHHA GYXTY ]
Puc. 3.31. Tunu genast '
a - JeJbTa BHUIIOBHEHHA, 6 — JA€JbTAa BHUCYHCHHSA, B
JIoTIacHa jlebTa, I — A3bobonozibHa AeabTa, & — CKIAL
AeJbTa

AW =10

3.16. TigpoGiooris Ta BHKOPHCTaHHSA PiYOK

V po3BUTKY ¢JIOpH i payHH B piuKax NesHY poib BilirparoTh MOpgomorid
cest, BOJHHH i TepMidHMI PEXUM, PEeXHM HAHOCIB, HasBHICTL y BOZi
pIUMHEHHX coJlefi, ra3iB Ta OpraHiuHHX DPEUOBHH, PaliOHYKIJB, a TaKoX
pcrofapchKa . MisibHiCTh. Bei 3a3Haveni BHUlE GAKTOpH BXOMATH JIO
paKTEPHCTHKH eKocHCcTeMH GaceliHy piukH, CKIIaJIOBHMH YaCTHHAMH SKOTO €
1ieHo3 Ta Gioror. BioTom— lie NPHPOAHHIT, BITHOCHO OXHOPiAHHH XHTTCBHI
poctip 6iolleHO3y, SIKHIf OXOINIOE MiHepaabHi H OpraHiuHi PeYOBHHH,
mivaTiuHi GakTopH Tomo. Jlo 6ioTolly MOXHa BiIHECTH i rigponoriuse
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Jafikasts cokuil TioneHi). 3a XapaKTepoM XHTTS B piukax pHOH HOUBIOTHCA HA

1l (TYBOJWMI) i mpoxigui. Mrmi — e puGH, sSKi MOCTIHHO XHBYTH y piukax
UL, OKYHB, LilyKa, Kapach, IUIOTBA), & IPOXIAHI — 1ie pUbH, 11O KXHBYTH y Mopi,
§ Ha HepecT HAyTh y piuku abo, HABNaKH, XHBYTh y piukax, a Ha HepecT
OIATh ¥ MOpe (JTOCOCEBi Ta OCEeTPOBI).

He Bci pubn MaroTe HeoOXiHi YMOBH JUIs TOTO, IO6 HpOTH BCi cTaii cBo-
JO pO3BUTKY B IIEBHOMY MICIli, TOMY B piukax BinOyBaeTbes Mirpalis pu6. Bona
0ke OYTH NTACHBHOIO i aKTHBHOMW. [TacHBHA MIrpalis — 1ie NepeMillleHHs pa-
oM 3 BOZIOIO iKpH Ta MONOJi NPOXiNHUX pub. AKTHBHA Mirpalig BKTIoHae B ceGe
PpeMitlienHst pHO J0 Micllk HepecTy abo 3UMiBII, B palioHH, H6araTi Ha KOpM.

I 3 GlonoriyHAMH 0COBIHBOCTAMH BOJHHX 00 €KTiB IIOB A3aHe i iXHe Giono-
Muane 3a0pyaHenHs, sKe BiIOYBaeThCs BHACTIXOK NPHUPOIHHX MPOMECIB POCTY
lomMacu rifpoGiOHTIB 3 HAcTYNHHM ii BiIMHpaHHAM Ta po3kiafanuaM. J[o
%070 J101a€THCA HAAXO/KEHHS OPTaHiYHUX PEUOBHH 330BHI — 3 6acetiny, cxu-
B JOJIHHH, 3aIUTaBH piukH. XiMiuHi ereMeHTH, OioreHHi 3a0pyaHiOBayi, BaxKi
ald HarpoMaJKyIOTbCS HacaMilepel y BOJOPOCTAX Ta BHIIHX BOJHHX
OCIUHAX.
Pociiani opranismu B cksani Giouenosy GyBaoTh NpeAcTaBieHi BHUIH] Piuky mMHPOKO BHKOPHCTOBYIOThCS B HAPOAHOMY rocmogapcrsi. OcHOB-
POCTHHAMH Ta HHXYHMH BOJOPOCTAMM. i MH KOPHCTYBa4aMH IXHiX BOJX € IPOMHCIIOBICTb, KOMYHAJILHE il CLIbChKE
Benyky ponb y po3suTKY rifpo6iolieHo3y BifirpaioTh BHIi pociuHi. BoHIRFOCTIONAPCTBO, TEIUIOBA i aTOMHA EHEPreTHKa, TipOeHepreTHKa, piuKOBHii

CepelOoBUIIE PiUKH. ICTOTHE 3HAUEHHS TYT Ma€ PEXHM PiBHIB. 3HIDKEHHS PiB
CIPHYHMHIOC OCYIIEHHSA 3HAYHHX [UISHOK JAHa, IO Moxe OyTH 3rybHHM mj
¢uopu i ¢payHH BOmOTOKIB. 3 NiABHINEHHAM pDiBHiB pO3HIHPIOIOTHCA IWIONY
3aiiHAT] pisHMMH OioueHo3amu. KpiM. Toro, mMBHAKiCTh Teuil 3abeslrcupy
HaIXOIXKEHHS PO3UMHEHHX I'a3iB i BUHECEHHS HPOAYKTIB pO3Maay OpraHi3MiB.
Has{BHOCTi HAHOCIB BHIH XUBUX iCTOT MOXYTh 3HHMKHYTH, a iHIN 3 SBUTHCE
IIPO30DIiCTh PIYKOBHX BOA 3YMOBIIOE iCHYBAHHS POCIIMH Ha Pi3HHMX INIMOMHAaN
3aBIAKH 4OMY 30UIbIIYIOThCI KOpMOBi pecypcH. TeMiepaTypa BOIH CHpus
0OMiHY PEYOBHH i PO3MHOXEHHIO POCIMH i TBapuH. HasBHICTb KHCHIO Yy BO
pOOUTH MOXUIUBHM ICHYBAHHS XHBHX iCTOT y Hil.

biorerros — Giosnoriuna cucreMa, KOTpa sBIe co6oIo CyK}’HHIC’I‘B 104
IyJsLii pisHUX GiosoriuHux cy6 ' eKTiB, AKi Hac&IAIOTE MeBHHUI GioTorl i 3B A3aif
3 HMM OOMiHOM pe4yoBHHH Ta eHeprii. B cykymHocti Giotom i 6iolieng
YTBOPIOIOTh €JHICTh €KOcHCTeMH. UMM TicHIIIHE 3B'S30K MiX HUMH, TH
CTIHKiIIA I €QHICTE. ]

BiolleHO3H piYOK SBJAAIOTL COBOI0 CYKYMHICTh pPi3HOMAaHITHHX BHIIE
POCIIMHHHUX i TBADUHHUX OPIaHi3MiB.

.

€ MEpBUHHHMH IIPOAYIIEHTAMH OpraHiuyHoi PEYOBHHH Ta KHCHIO, 6epyTh aKTHB! ‘ PAaHCTIOPT, pHOHE rocrofapceTBo Tomo. (JleTanbHO BUKOPHCTAHHS BOJI PIYOK Ha
y4acTh B OUHIIEHH] BOJU, OOMEXYIOTh HAJXOPKEHHSI OPraHigHuX i MiHepasibH BEP113/li YKPATHH PO3IIIAHYTO B po3fiii 9).

3a0pyHeHb 3 BOAO360OpY B PiUKY 1 € OCHOBOK WIS piukoBOro GioLEeHO3y §
HUTOMY.

Bumi BoaHi pociHMHH 30cepelxeHi Ha Oeperax pidoK, y 3aTOKax HE
MiIKOBOAAAX. 3a He3HauHOi Tedil Ta IIPH MalHX I[NIMOHHAX HHMH MOXE 38
pocraTH Bee pyciio. By BoAHY pOCTHHHICTE MOAUIAIOTH HA 1101?1'Tp;111o-Bo,zmy;‘j
3aHypeHy Ta 3 IU1ABaroYHMH JIHCTKamy. 110BITpIHO-BOAHI POCIHHH KOPiHHA
MIPHKDIIUIEHi Xo FPYHTY YH JOHHHX BiJKJIaiB, YACTHHA IX 3HAXOMUTHLCA V BOJ, &
9acTHHA — Haja Bojow. Jlo HHX HalexaTb OdYeper, pori3, KOMHII, Jiele
6onoTHa TOIIO. :

3aHypeHi POCIHHH MOXYTb OYTH NPUKDIIUIEHHMH 0O AHA 260 BilbHOX
ByuUMH. I1e — pi3Hi p/lecHHKH, pi3yXa TOIIO.

Jo pociMH 3 IUIaBalOYMMH JIMCTKAMH HAJIEXATh IPEYKa 3eMHOBOAH
JIATATTA, BOJAHHH ropix, pisHi BUAH PACKH.

Jo HHXXKYHX BOJOpOCTel HajlexkKaTh 3eJIeHi, JiaTOMOBi Ta CHHBO3EICH], BOH
cxna,z:;axon DITOMNAHKTOR. . . .. . HMH OCHOBHHUMH ¢akTopaMu 06yMOBIIIOETLCS BOMOHOCHICTD PivOK i SK BOHa

HayHy poJib y PO3BHTKY OiOIleHO3y pidOK Biflirpac 300MMIaHKTOH, IKUii

. . - iHIOETLCA B yaci?
piukax VYkpaiHu O6yBac mNpelcTaBieHUII NHepeBaXHO KOJOBEPTKAMH T8 . . . .

| ‘ . (gAxi ocoOnBocTi YOpMYBaHHS MaKCHMAIBHOTO Ta MiHIMAJIBHOTO CTOKY piuok?
rUIISCTOBYCHMH i BECJIOHOTMMH PAKOIOAIGHHMH., ,

. . : . . GopMyeTbCs TEPMiTHHIT peXUM pidok?
Hexron pidok, A0 KOT'0 BiZHOCATHCA XKHBI OpraHi3MH, IMPHCTOCOBAHI 1 i ha3H BUILISIOTH Y JIbOJOBOMY PEXHMi 3aMEP3AIONHX PINOK Ta ki .
. . . . v ' 1
aKTHBHOI'O IUIABAHHA Ha 3HayHi BiAcTaHi y BiIKpPHTHX YacTHHax BOZOH yp P p JIbOLOBI

NOAUIAEThLCA Ha J1Ba BHIM: puOH i ccaBlli (0 OCTAHHIX HaleXaTh JIadO3bKHil BOPCHILAL IM BIIACTHBI?
! a 1 p 1 K OGUHCITIOEThCs eHepris i po6oTa pivok?
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KoHTpoibHi 3amHTanHA

O TaKe piuka, 3 AKHX 4aCTHH BOHA CKJIAJAcThCA Ta AKUMH MOP$ OMETPHIHHMHU
Ka3HHKaMH XapaKTepH3yeThes?
Ka pisHUIA MiX rigporpadidHoio Ta pquoaoxo ciTkoio, GaceliHOM Ta
010300pOM piuku?
Ki OCHOBHI JikepeNyia XHUBJIEHH] PiUOK Ta AK 3MIHIOETHCS CIIBBiIHOIIEHHS Mix
IMH B Pi3HHMX NIPHPOAHHUX 30HaxX?

M XapaKkTepH3yEeThCsl BOJHUN peXUM pidok?

0 Take piBeHbL BOIH B piy, Jie i B Ki CTPOKH BUMIPIOIOTLCH PiBHi BOH?

i BUAM pyXy BOJIM BJIACTHBi piuKaM Ta K 3MiHIOKOTHCS LIBHAKOCTI IPOTIKAHHS
Ol 110 TIOIIEpEYHOMY Ilepepisy pycia?

k pOpMY€EThCS CTIK PidOK, B IKHX OAHHHLAX BiH [MOAAE€THCA Ta K OGYHCIIO0Th-
BUTPAaTH BOAH?




V157081 03€pa, IO YTBOPIOIOThLCA B ASNILTAX BENUKHUX PiYOK; JATVHH Ta JTHMAHH
Ppcs KX y36epeX, SIKi yTBOPWINCH NIEPEBAXHO BHACTIIOK BiILIHYPYBAHHS Biff
Ppst 3aTOK HaHocaMH (y30epexoka YopHoro, Binoro, Barrilickkoro Mopis).
Kapcrosi # npocagogni (cygosilisi) o3zepa yTBOPIOIOThCS MHiJ Ji€l0
faeMHHX BOJ. KapcToBi 03epa, 30KpeMa, BHHUKAIOTh y paifoHaX MOIIHpEHHs
JIHAKIB, TiMCiB, JOJOMITIB. YJIOTOBHHH LIUX O3€p MAlOThb Maiixe IMMPaBHUIIbHY
bHY 260 Kpyrity Gopmy i ZOCHTE 3HauHy rubHHY (03epa Io0BHOTO ITacMa
pHMCLKHX Tip, Gacefiny p. OHern Ta iH.). BOHM BHHHKAIOTH IIEPEBAXHO
. CITiJOK OOBaITiB y MiCIIAX BUIYrOBYBaHHS MOPij] IIOBEPXHEBHMH i IiA3eMHHMH
laMH Ta BHHUKHEHHA KapcTOBHX BOPOHOK, HaINONOAIOHUX 3arIMOHH, ITOJIiB.
E  [IpocagoyHi 03¢pa NOMMPeEH] B CTEIIOBUX 1 JTiCOCTENOBUX paifoHax, Ae Hif-
i BOAM BUMKBAIOTH TTIHHHCTI YaCTKH, KOTPi HEMEHTYIOTH TilICOBi OPOIH.
3HaqHa KinbKicTh 03€p YTBOpPWIACh BHACTIIOK Jil TLoJoBHKA. IO Ifiel rpyru
MexaTh J16040BHKOBO-EPO3IHHI 03¢pa, SKi BUHUKIIH HA KPHCTA YHHX MACHBAX
aHinaBii, Kanaau aGo Ha cxmnax rip (kaposi ozepa) Anen, KaBka3y, [Tamipy

110, & TAKOX JEOJOBHKOBO-aKYMY/IATHBHI 03¢pa (MOPEHHI), IO YTBOPHIIHCS
CTiIOK 3arayyBaHHs BOJHHX IIOTOKIB MOpPEHHHMH BiJikiagamu (o3epa
pHOaTHKH, HiBHI9HOTrO 3ax0Ry Pocii, ITosices).

}  EosoBi 03¢pa 3'IBIAIOTBCA BHACILIOK il BITPY B MIKIFIOHHHX 3HIKEHHSAX
PO B yIOroBUHax BuIyBaHHs (o3epa IlpmbGantuxu, Kazaxcrany, CepenHboi

ip). |

' OpranoreHHI 03¢pa yTBOPIOIOThCA Ha TOpPOBHX GONIOTAX.

Osepa aHTPOMOTEHHOrO MOXOJXKEHHA — 11¢ BOJOCXOBHINA i CTaBKH,
TYUHO CTBOpEHi Ha pidKax, a TaKOX 3anNOBHEHi BOJOIO cTapi BHpoOIeHi
'epy, coJIAHI IWaxTH Tomo. Ha BiAMiRY Bijt IPUPOMHHX 03€p, BOAOCXOBHIIA
OTb PEXHUM, MPOMIXHHII MiX PEXHUMOM 03epa Ta piuKOBOTO MOTOKY. B HuX
HTL UiTKO BHpaXXeHi OAHOCTOPOHHI Tedil, aKTUBHMM BOJNOOOMIH MiXx Ii
fheMUMH IIAPAMH BOJIM.

3 yacy BHHHKHEHHS o3¢pa MiX HOTO BOZHOIO MAcOIO, YJIOTOBHHOIO,
VCFIHOM i opranizMaMH, KOTpi HOro HacensioTh, BiIOyBaeThCs B3acMOMA Y
'.fmm CKJIa/IHUX MeXaHiyHMX, Qi3HKO-XiMiUHHUX Ta 6i0NOTIYHMX MpOoIECiB, AKi
IMOBJIIOIOTE  HOPMAJIBHHII NMKII PO3BUTKY oO3epa. 3OBHILIHIH BHUIIAA
ATKOBOI YIIOTOBHHH 3MIiHIOETLCS: GOPMYETHCS O3€PHE JIOKE 3 XapaKTEePHUMH
pricaMi. HaHOUIBLIO Mipolo Ha YNOrOBHHY BILTHBAE BojHa Maca. XBuii
Muyrore ii  Oeperu. IlpoaykTH pyHAHYBaHHA B 3HAYyHIH KiUIBKOCTI
kIaal0ThC TYT XK€ Ha Micli H yTBOPIOIOTH IiJABOAHY OeperoBy Tepacy.
Houi ¢pakwii mepeHocarncs B rmu6 osepa Ta ocimaloTh Ha aHo. Jlo
BHITHOI'O BIUIMBY BOJHOI MacH K0Ja€Thes il XiMiMHHIT BIUTHB i BHBiTpIoBaHHA
BKUX IOpif. Piuku, siki BIAaloTb B 03epo, NPUHOCATH IIEBHY KilIbKIiCTh
0CiB i TeX AepOpMYIOTE YJIOTOBHHY.

- OfHOYAacHO 3 YTBOPEHHAM ©03epa NOYHHAECTBCA 3acelleHHs  Horo
gHisMaMu. Bigmupalouu, mi oprasismMH ocizaloTh Ha OHO. BinGyBaerTbes
YIIOBE BHpPIBHIOBAHHS J{Ha YJIOOBMHH 03¢pa Ta Horo oOMininus. B mipy

Ilo Take pigKOBi HAHOCH, K BOHH GOPMYIOTHCS Ta KiIacHpiKyoThCA?

SIK yTBOPIOIOTBCA Celli, THITH iX; OCHOBHI XapaKTePHCTHKH i HOMMpeHHs?

SIxi 6yBaloTh PiYKOBi BOJHM 3a CTyIeHeM iXHbOI MiHepalli3allii?

1llo po3yMmiloTh MiJl pYCIOBHMH HpoOIlecaMH Ta sKi OCHOBHi (axkTropu
006YMOBIIOIOTH? ;
Ilo Take ekocHcTeMa PiuKOBOro GaceifHy i sk BOHa BILTHBac Ha rifpoGiosorig
pivox? !

4. TIAPOJIOTIA O3EP TA BOJOCXOBMUIIL

4.1. 3aragpHa XapaKTepHCTHKA

Tigponoria o3ep (JIIMHOJIOTIS, 03€PO3HABCTBO) € CKIALOBOKO 4acTHHOY
rifipoorTii ¢yIi; BOHA BUBYAE OXO/KEHHS, TIOIMHPEHHS, TiIPOJIOTiYHIN pexH]
Ta BOAHHI 6allaHc o3ep. _

O3epami Ha3UBAIOTh IPHPOIHI BOAOHMH, KOTPi ABIAIOTE cOG0K0 3a1aH i
Ha 3eMHiif TIoBepXHi pisHOi BesIMMHH i GOPMH, 3aIlOBHEHI BOJOIO, TOCTiiH
IOCTYNANBHHI pyX AKOi B NEBHOMY HamnpsIMKy B MeXaxX YJIOTOBHHH af
BiZcyTHil, a6o ynosinpHenuit. OTxe, o3epa HaleXaTk IO BOJOMHM j
VIOBiILHEHHM BO#oo6MiHOM (cTokoM) i BiApisHAIOTBCA Bim  piud
HeoJHOpiAHiCTIO BogHOI MacH. BomoiiMaMu 3 yNOBiNLHEHHM BOLOOOMIHOM|
TaKOX INTYYHi BOAOWMH-BOJIOCXOBHINIA. ;

O3epHI y10roBHHH YTBOPIOIOThCA 11iJ] BILIHBOM cuzzorcu}mx (BHYTpILI
Ta ekx30reHHHX (30BHIIHIX) IpolleciB. VHACIIOK €HAOTEHHHX IIPOLIECIB
3emiti yTBOPIOIOTLCA BETHKI i rHOOKI 3amaauHH. O3epa, sKi BUHHKIH B LUl
3anafiHax, € 03epaMHU TeXTOHIYHOI0Ta BYJIKaHIYHOTO IOXOAXEeHH:A. TeKTO Y
036pa YTBOPIOIOTLCA B YJIOTOBHHAX, SKi BHHHKIM IiJ BIVIMBOM TEKTOHiYH]
pyXiB 3eMHOI Kopu (TpimuHu, ckum, rpabenn Tomio). Boxu Bemuki
po3Mipamu, rauGOKi, MalOTh KpyTi cxuwiu joxa (Baiikan, Tanransika, Cepa
Kacriiickke Mope). TekTOHiUHi 03epa B OCHOBHOMY 3HaXOIfTkcid B 00ina
BEIHKHX [OpPYIIeHsb 3eMHOi kopH (Beyuki osepa B ITiBHiuHi# AMepui, CxianHg
AdpuxaHChKi 03epa TOIIO).

BynxaHiuHl 03¢pa BMHMKAIOTh y KpaTepax 3raciuX BYJKaHiB, cepf
JIaBOBHX IOJTiB a60 B JONHHAX PidOK, IIEPErOpo KEHHX JJaBoko. Bonu normmpef
B 06J1acTAX JaBHbOI a60 cydacHoi BynkaHiuHOI AinbHocTi (Kamuatka, Smod]
Cininis, Icnannist, 3akaBka3zss).

O36pa eX30reHHOTo ITOXOKEHHSA MeHIT 3a PO3MipaMH i INTHGHHOIO, Malo]
He Taki KpyTi CXHJIH JI0Xa, K 03epa TEKTOHIYHOIO IMOXOJUKEHHS BON
NOIUIAIOTLCS Ha TiAPOTeHH I, IMIAIIOreHH, €0I0BI, OPTAHOIeHHI i AaHTPOITOreH
TigporerHi 03epa MOXHa TIOAUINTH Ha BOXHOAKYMYJIATHBHI Ta BOAHOEPO3ih
TXHe HOXOMKeHHS OB A3aHE 3 Ai€I0 MOPCLKHX, PIUKOBHX Ta ITA3¢MHHX BOZ. /
1€l IpYNHM 03ep HalleXaTh 03epa-CTAPHI, SIKi 3yCTpiualoThCsl B JOJIMHAX pid
IIecoBl 036pa, KOTPi SABIOTE cOBOI0 PO3pisHEHI IUIeca IMEPecOXIHX piug
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OGMIJTIHHSL O3epa pojlb POCIHMHHOCTI KOJIO Oepera IiABHINYETLCA: BOHA Hif
BUTHCKYE BOJY i 03€p0 HAOIMKAETLCs 1O MPHITMHEHHs CBOTO iCHYBaHHs (D
4.1). HakonuueHns B 03epax BiAKJIaAiB i 3apocTaHHs € HOPMaJbHHM Itporiecd
IXHLOrO PO3BUTKY, IKHH BiIOYBaeThbCs NOCTiHHO.

a 3 momornmu Geperamu (1
ocokoBuil TOpd, 2
ouepersHuii Topd, 3 — canponens, 4

(1 — Topd i3 cnAaBMHM 3 3aJHIl
pisHMX pociuH, 2 — mTesoreH, 3

TN
Y, ARED .
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X 20 .
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IMpotiecn PO3BHTKY O3€p Yy DPi3HHX YMOBaX BOJOOOMiHy Ta B pi3
KITMaTHYHHX 30HAX MOXYTh YHOBUILHIOBAaTHCS ab0 MPHCKOPIOBATHCH.
BiZICYTHOCTI CTOKY 3 03€pa Bech 3aBHCJIHI MaTepial OpraHiuHoro i HeopraHiuHo}
MMOXO/KEHHA Ocilac Ha JHO. B MpOTOYHHX O3epax 4YacTHHA IMX pedony
BHHOCHTBCA 3a TXHi Mexi, 1110 crpHsic MEHIIOMY 3aMyJieHHIO. T1pH 3HIKeHHI piB
BOJH TIPOILIEC 3aMYyJIEHHS i 3apOoCTaHHsA 03epa IIOCHIIOETCS.

Haiibiipln 3HMXEHAa YacTHHA O3€PHOI YJIOrOBHHH, sfKa 3allOBHIO
BOJI010 I[IPH MAaKCHMAILHOMY IiJIBHILEHHI PiBHs, HA3HBACTLCS O3CPHHM JIOKC
BoHO ToAiNseThCE Ha ABi OcHOBHI obnacti: 6¢peroy i rimHbuHHY. Y Tepi

obnacTi IepeBaxarTh IpolecH pyHHYBAHHA TpChKHX IIODiA, sKi cri1ajzaioy

yJIIOrOBHHY, B APYriif — BiAKI1aJalOTLCS IPOMYKTH PYHHYBAHHA.

V 6eperosiif o6aacTi BUIIAIOTHCS TPH 30HU: 6eper, y3bepexoks it beperol

BiaminHHa (puc. 4.2). beper — 11e YacTHHA O3€PHOTO CXIUlY, AKHIH JIEXHUTD

KOJIO Oo3€pa i He 3a3Hac BIUIMBY XBHJIb. Y36cpe)101r;1— e cyxa 4acTHHa, KOTj

3a3dac BIUIHBY XBHIIb; 3ATHBHA Y4CTHHA, IKa BKPHBAETHCA BOJOIO IIPH BHCO
piBHAX, i MiABOAHA YaCTHHA, IKa 3aBX/H BKD

-~ be 6a 2.
06pu0 Li5un eibminutia bepezosul gonoto. beperopa BIAMITHHA, WO Mae BHT.
e il cxun " . )
E T ¥;¥'$~==5w : ) GeperoBoi TepacH, HaxuieHa y 6ik o3ep
1 ZERlrEiRE |  3amajMHM i BHHHKAac BHACTiJOK PO3MHBY |
Ar O 5 8iIasiss Lo . .
A~ SsRei®e | pigkiagaHas nopin. Vabepexoks Ta Oepero
H T Bucowud pisens | M G’
- \
T e ok oo, BIAMITHHY 4acTO OG'€[HYIOTH B OJHY 3OHY
i T ! npHbepexHy (JUTOPAJIB). 1
A% §
] : Tubuuna obmacts, a6o mpo@yHAan

saliMae HaHrmIUOINy YacTHHY JHA, KOi XBHI

Puc. 4.2. PosunexyBausi  payug He nocsirae. TlepexiaHy dYacTHHY

O3€PHOTrO JIOXKa
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Puc. 4.1. Cxema 3apocTaHHA 03€]
KomuuIesHit |

canponenit); 6 — 3 xpyTumn Geperad

canponenesuii Topd, 4 — Canpornesir)}

pauno i IPO¢ YHAAIINIO HA3HBAIOTh CYOIITOPALIIO.

Mexi OKpeMHX YaCTHH O3EPHOTO JIOXKa BUPAXCHI He 3aBXIH YiTKO, a MiX

IKHMU 3 HUX BOHHM iHOJIi B3arasi BiICyTHI. ,

BoxgHa Maca osepa, fKka JeXHTb Haj Oeperopolo BiIMiTHHOIO 7§
R6epesoKsiM, Ha3HBAEThCS JIPHOCPEKHOIO, & T4, IO JIEKUTH Hall npodysIaio,
SUBAETHCS OOIACTIO BIAKPHTOI BOAH a0 MeIariauo.

O3epa BiPI3HAIOTHCT MiX c060I0 BETHYHHOIO Ta $popMoro. AGCOMOTHI i
fanocHi BesIMUHHN, AKi XapaKTepu3yloTh GopMy i po3MipH 03epHOI YJIOTOBHHH
B kinobkicTh BOAM, MO i1 3alIOBHIOE, HA3HBAKOTLCH MOPHOMETPHYHHMH
@paxTepHCTHKAMH 03€pa. Jlo HUX HANeXaTb: JOBXHHA, LIHDHHA, rTHOHHA,
Woira o3epa, nopizaHicTs 6eperosoi TiHi, 06 ‘eM BoAHOI MacH i lopma o3epHOI
Broroprry. MopdoMeTpHYHI XapaKTEPHCTHKH BU3HAYAKOTLCA 38 OATHMETPHY-

260 rincoMeTPHIHHMH KapTaMH.
ITnoma o3epa F,, (MoBepxHs I3epKalla BOXH 03€pa) XapaKTepu3ye ILTONLy
pAHOT TTOBEpXHi (6€3 OCTPOBiB) i BU3Ha4aeTheA 3a KapTolo IJlaHiMeTpoM abo
IETKOIO.
Jopxnra oscpa 1. — HalkopoTiHa BiACTaHb Mix ABOMa HaiiBiliasieHi-
BUMHI TOYKaMH iloro GeperoBoi JiHii, 3aMipsiHa 110 NOBepXHi o3epa. [llupHHa
pa Moxe Oyrd Haiibimbmono B,,., BOHa BH3HauacThCAd SAK HaROULIBIIKH
BorepedHHK (IIEPTIEHANKYIIAP) JO JiHil JOBXHHH 03€pa, i cepeaHno1o B, fka
OpiBHIOE BiIHOINEHHIO Iiomi o3epa F,, 10 HOro JOBXKHHH
] B,=F./L
Jopxurea 6eperopoi JHil | — HOBXKHMHA Ypi3y BOJH, BHMipIO€THCSI
WpkysieM abo KypBIMETPOM.
Crymis nopizaHocti 6eperooi JIHI X — BiTHOIIEHHA AOBXHHH Geperosoi
inii — |, 10 ZOBXKMHH Kona |, 3 riomelo, sika JopiBHIoE mtonii o3zepa F,.
OcCKibKkH

[}

1, = 2zR,
a
F,,= nR?,
TOAL
R= ‘]Fm Iz,
a
,=2nVF, /=%

k=1/la6ok=1/2xVF,/=x
Bennuuna k He Moxe 6yTH MEHIIOIO B OXMHHILL
O6’eM BOIH B 03€pi MOXHA BU3HAYNTH 33 6aTHMETPHYHOIO KapTOIO K JJIs
BCLOTO 03€pa, TAaK i /P OKpeMHX HOro 4acTHH, 0OGMeXeHHX IeBHIMH i3o0aTamMu
L 860 1ieBHUMH PiBHAMH BOJH. JIjist BU3HadeHHs 06 €My 03epa O3€pHY YJIOTOBHHY
36HBalOTh Ha pAl NMpocTHX diryp (3pizanux mipamif), Todi 06'em Boan mis
0XHOI IipaMild CTAHOBHTHME

S+ /o
5 h
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ne £y, £,... £, wiomi, o6Mexeni iso6araMu, M2, h — BizcTaHe Mixk i306aTaMH, Tabmuus 4.2
3aranbunit 06°eM BoAU AOPIBHIOE CyMi 9aCTKOBHX 06 eMiB, a6o Hait6inbui osepa i mnumann Yipainu
W =h, f1 +fz + fz +f3 h f_| +f,, 3 tHa3sa BOoONM MNnowa o3epa, Hai6insiua rnbuna, 06'em,
- 7 h, 7 ot 5 M ] namaxy, km 2 M mn. m 3
Cepeana ranbura o3epa heep JOPIBHIOE BIHOIIEHHIO 06'eMy o3epa Osepa
IUIONT J3epKana 1 8iTA3b 27,5 58,4 180
heep=W/Fos M Hynemeubke 16,4 19,0 72,0
Lo Jdu 149 6,0 387
MakcrMansHa rinGHHA BHMIPIOETHCS 663{IOCCPGI[HLO. {1)( 90 7,0 180
’gbu hM o 3MiHa 06'eMy i TUIONTi O3€pa 3aIEKUThL ) JiumMaHu
2—*{—};{—-— 3MIHM IIOJIOKEHHS PiBHA BOAH (IVIHGHHY) B 0f BCUK 210 3,0 420
1515 “NET pi. Hpyu migermensi piBusg Bomu BiAmoBiNRHICTDOBCHKN 360 2,5 540
e ’ 3GUIBLIYETHCS IDIOMA 03epa Ta 06’eM BoAM JRarany _ 70,0 2,0 84,0
%m)klop 7 HbOMY i HaBmaky. HaouHe ysBreHns mpo Tajon i 170 2,0 306
2 i /1?:/( 3AIEKHICTh MAIOTh GATHMETPHYHA i rincorpy 4.2. Boaunit 6anaHc i piBHeBuii pe:kuM o3zep
105} 150 P, | ¢iyHa KpHBI, sIKi IOKA3a10Th, M0 06'eM BOIH . . . .
§ | sidlx 1 03€epi Ta {oro IUIoWA € YHKIIEIO0 PiBHS BO, O6’eM BoAM B GyAL-IKOMY O3epi MOCTiMHO 3MIHIOETLCA: YacTHHA BOIM
:3.’00 20 1 ! (nuGuem) B osepi (pHc. 4.3). BizoMocTi I pavacThes 3 03€pa, YaCTHHA HaJXOAUTHL JO Hboro. PiBHOBara, KoTpa icHye
) 4 T MOHHH) (puc. 4.3). . . : . A
225 ' HaliGinbIi 03epa cBiTY (twiomeio monay . 100§PK 3MIHOM 06 €My BOAM B 03€pi 3a AKMHCH 9ac, i KUIBKICTIO BOAM, WO
051 2508 e 7}) A5907wa KM HaBeleHi B Tabun. 4.1, a mpo o3epa pra IXOOUTHL JO O3€pa i BUTpadaeTbes 3a TOH caMuil Yac, HA3HBAECTLCA BOJHHM

0 0/ 2030405060708 9 W’ — B Tabi. 4.2.
Puc. 4.3. Baturpadiuna F = f(h)
ra of'emra W = f(h) xpusi

Hait6inpui osepa semuol xy.i

Tabanug 4}

R1arcoM. Bi CIiBBiIIHOLIEHHA MiX IPUTOKOM BO/IM Ta il BUTpaYaHHAM 34 OfUH
boti xe [IPOMIXOK 4acy 3aeXXHTh BeJIMYMHA BOJHOI MACH BOAOUMMU Ta ii 3MiHH
Maci. Lle 3yMOBITIOE OCHOBHI PHCH IPOJIOTIYHOrO peXHMY 03€pa.

| 3a BoxHHM 6aTaHCOM O3epa NOAUIAIOThLC Ha Ge3cTivni il criyni. bescrivmi
Pepa — 1€ 03epa, AKi He MaloTh a Hi TOBEPXHEBOI'o, a Hi MA3EMHOIO CTOKY, a
frpauaioTs BOy JIHINE Ha BHNApoBYBaHHs. CTiYHi 03epa — I Taki o3epa, 3

PBepXHi SKUX BOJA BUTpAvacThcd HA BHIIADOBYBAHHS | Ha MOBEPXHEBHH Ta

iseMHH cTik. Cepell CTiUHUX 03ep BHAVIIOTHCS HPOTOYHI 03¢pa, B AKHX CTiK

RHOBHTB 3HAYHY Y4CTKY BOAHOI Macd. B mux osepax noGpe crocrepiraerscs

Juist, 108 13aHa 3 PEKAMOM BIIAJIAIOYHX Ta BUTIKAIOUHX PidOK.

OxpeMy Ipyny CKIaAI0Th 03€pa 3 MEPEMIHHHM CTOKOM. BOHH MaloTh CTiK

J1 9ac BOMOMUIL Ta NABOAKIB, a B MEXeHb HalleXaTb 40 Ge3CTiuHHX o3ep, 60

PAOTOKH, AKi BUTIKAIOTh 3 HUX, NTEPECHXalOTh.

Boma B 03epo MOXe HaIXOOUTH 3a paxyHOK aTMOChEpHHX OMNaliB Ha

PBEpXHIO 03€pa Ta NPUTOKY PiuKOBHX i MiI3eMHHX BOJ 3 Boao3Gopy. Burpa-

pHHA BOAH BiIOyBaeThCA BHACTIOK BUITAPOBYBAHHS 3 IOBEPXHi 03€pa, pycio-

pro H miA3eMHOIo CTOKY 3 03epa. BellMdMHA OKpeMHX €JIEMEHTIB BOJHOI'O

VIaHCY i CMiBBIAHOLIEHHS MiX HHMH 3aJI€XAaTh BiJl KIIMaTHYHHX YMOB, Xapak-

wpy BO,IIOOﬁMlHy, pO3MlplB YJIOrOBHHH O3€pa Ta #oro BO).IO361pHOl IUTOMI].

OCHOBHUMH lI)l(epeJIaMH XKHBJICHHA O3€p € a’I‘MOC(bCle onajiu i HpHTlK

JaxoBUX BoJ. YacTka IHig3eMHOro IPHTOKY 11 xoHAeHcalii BOASHOL napi

OiTpinoro HesHayHa. CHiBBiZHOIIEHHS MiX aTMOCQEPHHMH oONagaMH i

PlTOKOM pi‘lKOBHX BOO B 0O3¢pa nocymnmso'l' 30HH Ta 30HH HaIIMipHOFO

pooxeHns pisHi. B nocynumBux o6nacTax iCHYBaHHs O3€p 3alleXHTh Bij

Osepa KOHTUHEHT Mnowa, kM 2 | Hait6inblua rnnbuna,
Kacniicbke Mope €spona 374000 1025
BepxHe lNiBHiyHa AMmepuka 82680 406
BikTopis Adpuka 69000 92
Apansbcbke Mope Asiq 64100 68
'ypoH MisHiyHa AMepuka 59800 229
Miudiran NisHiyHa AMepuKa 58100 281
TaHraHsika Adpuka 32900 1435
Baiikan Asin 31500 1741
Hbsica Adpuka 30900 706
Benuke Beamixe MNisHivHa AMepuka 30200 137
Benvke HesinbHive | MiBHiuHa AMepuka 27200 156
Epi MMiBHiYHA AMepuka 25700 64
BinHiner MiBHiYHa AMepuka 24600 19
OHTapio NisHiyHa AMepuka 19000 236
Banxaw Asig 18200 26
Jlaposabke €spona 17700 230
Yan Adpuka 16600 12
Enp ABcTpanis 15000 20
Mapakaii6o MiBaeHHa AMepuka 13300 35
ToHnecan Asist 10000 12 -
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03¢pax BOHO BHMHHKA€ I BIUIMBOM Birpy. (POpMa XBWIb HEIpaBUIIbHA,
ipna. HaBiTpsHuit cXiwt XBIT KpyTilNuii, Hix migBiTpammi. Jyxe gacro min
pnBoM .BlTplB PI3HHX HAlpPSMKiB XBHJIi ONHOTO HAIDSMKY MEpPEKPHBAOTHCS
wisMH iHmoro. IIpy HesHaqHUX 06'eMax BOHOI MacH BITPOBi XBWI B 03epax
KO PO3BHBAIOTHCA 3 BHHHKHEHHSM BiTpY, a 3 HOTO NPHIMHEHHAM ITOPIBHAHO
WIKO 3aTyXaloTh. MaKcHMalbHa BUCOTa XBIIIb Ha BENIUKHX 03€pax 6yBac 3-4 M,
Ol — 5-6 M. XBWIi Ha 03epax KpyTi.

I'mbusa NoIMpeHHs XBWIL Bif BITPY Ha 03epax™ OBMEXYEThCS KUIbKOMa
paMH, 4 Ha HaHOUIBIIMX Jocsrac 20 M. Ha o3. Baiikar, HallpuKJIafd, XBHJI
PIOKOTEBCS 0 IIHOMHK 8-10 M, a Ha JKeHeBCbKOMY 03epi — JI0 9 M.
Poamipu XBuiIb B 03¢pax, kpiM Aii BiTPY, 3HAYHOIO MipOI0 BU3HAYAIOTHCH
pudirypaniero i posmipamu o3epa. BiTpoBe XBHITIOBaHHS 3YMOBJIIOE TeMIIe-
JTYPHY Ta XiMiYHY OZHODIZHOCTI BOAHMX Mac osepa. ITicma mpurmMHeHHS i
IPY BOZHA Maca O3¢pa HaMaraeTbes 3aHHATH TOPH3OHTANLHE TOJIOKEHHS, a
y HabyBae KOJIUBAJILHOTO PYXY.

Cefri — 1ie crosi XBUMi. BOHM BUHHKAIOTE TIpH 3rOHAX i HATOHAX, piski
IHi aTMocd epHOTro THCKY B OKpeMHX YacTHHAX 03€pa, [IPH CelicMiYHHX pyxax.
U CEHINax y BOAONMI 3aBXIM € OfHa UM Kijlbka Touok (abo JIiHil), HaBKOIO
BlIOYBaeThCA pyX BOAM, @ piBeHb il B [MX Toukax nocridnuit. Taki Touku
P3UBAIOTECA ByVIaMH (PHC. 4.4). 3aleXHO BiX KiUIbKOCTI ByaJis ceifi 6yBaioTh
JHOBY3JIOBI Ta GaraToBy3noBi. AMMIiTYAa, MepioX i JOBXHHA ceiimy
OMHAKOBA JJIA DisHHX O3ep i 3aie- Koy Ay B 5 A

b BiJl pO3MipiB o3epa, Horo goBxu- 7 = P <

IIPHTOKY BOJH 3 BoJ0300py. B Toi Xe€ 9ac y 30Hi HaMIPHOTO 3BOJIOXCHHS 03¢f
Moxe icHyBaTH 6€3 IIPUTOKY PiUKOBHX BOJ B 03€p0, 60 onagu TYT TIEPEBHILYIO
BHITAPOBYBAHHS 3 BOJHOI IIOBEPXHi.

CITiBBiJIHOIIEHHS MiX eJIEMEHTaMH BHAATKOBOI YaCTHHH BoJHoro Oana
IS o3ep pisHi i 3amexaTh BiJl 30HH pO3TAllyBaHHA. Y 30HI HaIIMlpHO
3BOJIOXEHHA CTIK 3 O3epa B CTiUHHX O3€pax IIEpeBHIIYE BHIIapOBYBaHH
(One3spke o03epo). V Oe3cTiyHUX o03€pax, KOTpi 3HAXOUATBCA B 30
HEIOCTATHLOI'O 3BOJIOXKEHHsI, BTPaTH BOJM 3 O3epa BiAOyBaeThCS ILIAXQ
BUIIapOBYBaHHS (ApalbChbKe MOPE). !

BrpaTu Bod 3 03epa 1UISXoM dinsTpanii HesHauni. O6'eM BojH B osepl,
OTXe, I piBeHb i 3MIHIOIOThCA 3alIEXHO Bil CHiBBIAHOLICHHSA HAaJXOJDKEH
BTpaT Boay. Ynm Ginbina pisHUI Mixk MPHOYTKOBOIO i BUIATKOBOIO YaCTHHAM
BOJHOTO GanaHcy, TUM IIBH/IIIE BiAOYBAIOThCS KOMHBAHHA PiBHS i THM OinbIll
aMIUTITYAH BOHH JOCATAIOTh. VY CTIYHHX 03€pax aMIUliTy[a KOJHBaHHA piBMj
BOJAY MCHINA, Hix y OescTiuHuX. Y Oe3CcTiuHMX o3epax 30UIbMIEHHSA
3MEHINEHHs PiSHUIL MiX HaZXOMKEHHSM i BTpaTaMH BOZM BiIOHBAeTLCA JIH 3
Ha 3MiHi 11 piBHS, a B CTIYHHX O3epax — i Ha 3MiHi CTOKY BOJH MOGJIH3Y BHTO
piuKH 3 o3epa.

AMIUTITY1a KOJHBaHHA PIiBHIB BOJHM NPOTATOM POKY B Di3HHX 03ep
HEOJIHAKOBA 1 3MIiHIOETbCA BiJl KUTLKOX CaHTHMETPiB 1o 2-3 M i Gurbine. Kpif
KAIMATHYHIX YMOB i XapakTepy BogooOMiHy, Ha aMIUITYJy KOJNHBaHbL DiBH
BOJIH 3HAYHOKO MipoI0 BIUIMBAE MOPHOMETPis 03epa, a TaKOXK CIHBBiHOIICH]
M'i)l( IJIOLIEIO Bon036qpy F, i miomen Asepkana o3epa F,. _3i .36im,me Ta DIMGMHH. B HEBENHKHX 3a _
BiIHOILIEHHS! E, I F,, 361.le.[IIy€TbC$[ cepeiHA pivHa aMILLTYAa PIBHIB. Y —— a 5

BaraTopiuHa aMILIiTyAa KONHMBAaHHS PDiBHIB JeAKHX O03ep 3HaUHMBenax  konHBaHHS BIIGYBAIOTHCS
Hanpukian, s JIago3pKoro o3epa BOHa CTAHOBHTb — 2,9 M, ApajibCbKOro :
3,2, Tenenbkoro — 4--5, InnbMenio — 7,4 M.

Puc. 4.4. Celturi Ha osepax
: 5 a — opHoBY310Bi ceftui (K — Bysox, A-B
JBHIKO, TO XK IIEPIOA CEUITY KOPOTKMH; — HOpManbHMH piBeHs); 6 — ABOBYAIOB
| B TakHX XKe o3epax, aje Minkux, ceimi (N i N1 — syamm A'B'C' 1a ABC

. ppiox ceifiny MOMOBKYeTbes. AMIUTi- — 3MiHa PiBHA nix yac cejiury)
4.3. Pyx oaepHoi BoAH a ceii : A ] Y
L ULy 3MIHIOETbCS BiZl KUILKOX CaHTHMETpPIB A0 MeTpa i Gimnure. Ha
Tlopsizi 3 KOJTHBAHHAM DiBHIB BOH B 03€paX, CIIPHUMHEHHM 3MIHOK CTHf CHiticbkoMy H ApanbchbKOMY MOpSIX-03epax BioMi cefilni 3aBBHIIKH 10 1 M;
Bi/{HOLIIEHHS €JIEMEHTIB BOAHOro GasnaHcy, TOOTO 3MIHOIO BOAHOL MacH o3ep Batikami — 5-7 cM, iHomi 14 cM, IICplOlI — Gnu3bKo 5 rof.
CIIOCTEPIraloThCsl KOJIUBAHHA PiBHIB, AKi BLIGYBAIOThCA MPH NOCTiiiHOMY 06 ¢l Ilix aieto BITPY BUHHKAIOTD i 31¥HHO-HArIHHI KOIHBAHHA piBrip, Ha Masux
BojHOT MacH. 1le Tak 3BaHi gexiBeaani. BoHU CIPHUHHIOIOTH PYX 03€pHOI BOAIPCPaX BOHH  HEBENHKI, 3afiMaloTe oOMexeHi IUTOm{i i BUMIPIOIOTBCA

TuMeTpaMu. Ha Benmukux osepax, Takux, sk Baifkan, Onesbke, A aJlbChKeE,
jcriificbKe, KONMBAaHHA PDiBHIB TIpH 3roHax i HaroHax HOCATAIOTH KiMBbKOX
ITKiB CAHTHMETpiB, a iHoAi # GiNpIne Merpa (LIMMIISHCEKE BOXOCXOBIIE,
IO3bKE 03€pO, ApallbebKe Mope — 10 2 M). KonHBaHHs piBHIB OCHIIOIOTHCS
9 1o1orux Geperis, y 6yXTax, 3aTokax.

’ PiBHi Boau o3ep g aicio TIPHILIMBIB Ta BiAIUIHBIB Maike He 3MiHIOIOTHCA.
BEJTHKI 3a pO3MlpaMPI NPHIUTHBH (IO 5 CM) CIIOCTEpiraloThed JIMINE HA O3.
Jairan.

HafiGinb1u nowmpeni B o3epax cToxoBr Te4ii, BITposi H KoMIreHcariiHi,

Pyx osepHOi Boan Moxe Oyt koaHBaasrwM (cefini, xpuii) abo mo
naasHuM (Tedil, 3roHH, HarOHH, TepeMillyBaHnsA). B npHponi i ABa BHAM pY.
CTIOCTEPIraoThes OAHOYAacHO. OCHOBHHMH (pakTOpaMH, sIKi CIIPHYHHIOIOTH DY
o3epHOi BOAH, € BiTep, AKHH BHKJHKae Tedil, XBHIi, 3FOHH, HAaroHN
[epeMilllyBaHHs, Pi3HHUA TYCTHHH BOAHM B PIi3HHX [Iapax, IIO 3yMOBJIK
KOHBEKIIFIHe MepeMililyBAHHA, A TAKOX BOJOTOKH, sKi BIAJalOTh B 03epo, abf
GepyTh 3 HLOTO [MOYATOK. MeHille 3HaY4eHHs MaloTh PisbKa 3MiHa aTMOChepHO)
THCKY, KOTpa CIPHYHHIOE cefillli, i TEKTOHIUHI pyXH (3eMJIETPYCH, BHBEPKEH)
ByJikaHiB Tomo). Ii ciiu AiloTh HEpEryJIipHO. ;

XBHIFOBaHHSI — OJHH 3 HAIMONIMPEHILIMX BHIIB KOJIMBAILHOIO PYXY BOJAKEE



Ilicna BUHMKHEHHSI Tedis He 3aJIMINAcThCA He3MIHHOIO, OCKUILKH Ha Hel
IHBAIOTD [le M APYTOPSAHI CHIHM: Ccriia TepTs (BHYTpIlIHEOro i 06 AHO Ta
peri o3epa), cuna Kopionmica, BifueHTpoBa cia. B MUIKHX o3epax fisd CHIH
Pppiortica TacHThes CHIaMM TepTs 06 AHO, a BETMYHHOIO BiALIEHTPOBOI CHITH
JACITiTOK HE3HAYHOI LIBHIKOCTI PyXy BOJH B IIMX 03€paX MOXHA 3HEXTYBATH.

¥ PoamipH o3epa, GopMa YIIOTOBHHH, IIOPi3aHiCTh OeperoBoi JiHii Takox Je-
pMyIOTb Tedilo, sika YTBOPHIIacd ITiX Ai€ro ofHiel abo Kinbkox mpuyuH. ToMy
ROXHOMY O3epi Teuii MatOTh crielu(iuti pUCH, XapaKTepHi TIIBKH TS HBOTO.

CroKoBI Tewli BUHHKAIOTh B OCHOBHOMY ITiJl BIUTHBOM TIPUTOKY PiYKOBHX BY
B 03€pO 1 BiTOKY O3¢pHMX BOX Y piuky. B 060X BHIaZKax yTBOPIOEThEA IIOX]
BOJIHOI MOBEPXHi B 03€Pi, BHAATIIOK SIKOTO 1 Bi6YBaEThCA PYX BOIH.

SIxiio 06" eéM BoziH B 03€pi BETHKUET HOPIBHAHO 3 06’ €MOM BOJH, SIKA TIPUTIK
abo cTikae 3 03epa, CTOKOBI Tedil B-03epi He3HauHi i CTIOCTEpIiraroThed JIHIIE j
JUIHKAX, PO3TalIOBaHHX 6e310cepeHb0 Giimst BHTOKY abo rHpia piuky. Tedii,
BHHHKAIOTh Yy THpiax piuoK, y Mipy IIpOCYBaHHA IO BiJIKPHTOI YacTUHH O3efl
3MiHIOIOTH CBikl HAaIlIPSIMOK i OCTYIIOBO 3aTYXaloTh. 3aJIeXHO Bif CIIBBiHOIIEHN
T'YCTHHH O3€PHOI Ta pidkoBOi BOAH Tedii MOMHUPIOOTHCA abo M0 [IOBEPXHi 03ep]
ab0o 3aHypPICIOThCS B IVIHOHHY.

Sxmo 06 eM BOIM B 03epi B MeXaXx 3JIMBHOI IPH3MH HEBEIMKHIA OPiBHA
3 o0'eMaMu BOAH, SIKY IPHHOCATH ab0 BHHOCAThL DiUKHM (IO MAae Micrie!
IPOTOYHHX O3€pax), TO[i IO Bcilf JOBXHHI O3epa BHHHKAeE Teyid, MMOAIGHA J
Tedil B pivlt, ane 3 MamMMH LIBUAKOCTAMH. ILIBHAKOCTI CTOKOBHX Teuiil HepeTHy
(ue Gimprue 0,3 M/c) i 3MIHIOIOTBCA 3aJIeXXHO Bill 3MiHHM BUTPAT BOJH IIPUTOK.

CroxoBi Tedil Ha BEITUKHX 03€pax MPOCTEXYIOTHCI HA pm—mx BiJcTaHsx Bf
rupia abo BUTOKY PidOK 3aJIeXHO Bil LIBHAKOCTI iXHLOI Tewii i BATpaT Bo/f
Tak, 3a manumu I'.10. Bepemarina, sogu CeneHrn ¢opMyIoTh CTOKOBi Tey
TLIBKH BIITKY Ha BificTadi 30 KM BiJ rupia, a cTOKOBi Tedii B paiioHi BHTON
AHrapH BisHadaioTscs B Baiikani mume 3a 3 kM. CTOKOBi Tedii MaioTs ce30HK
THePiOANYHICTh, O OGYMOBIIOETHCA KONUBAHHSIMH BOTHOCTI pidox mpoTarof
POKY. ]

Bitposi Teyii B 03epax BifI3HAYAIOTLCA 3HAYHOKI HECTANICTIO. Pexum
Zly’e TiCHO IIOB’sI3aHUH 3 PeXHMOM IaHiBHUX Y JaHOMYy paiioHi BiTpis. 3anexH
Bil MBHAKOCTI BiTpy, 06'eMy BoAHOI Macu, KOH®irypaiii Geperis, po3mipl
O3€PHOI YJIOTOBHHM, HAasABHOCTi OCTPOBiB TOINO BIiTPOBi Tewii Moxy}
TIOIINPIOBATHCA Ha Di3Hi IIMOMHHM, a iHOJi (B OCHOBHOMY HAa MaJlUX O3epag
OXOILTIIOBATH BCIO BOAHY Macy i IOCAraTH JIHA 03epa. ;

SIKIo HaNpAMOK CTOKOBHX i BITPOBHX Tedill 36iracThest, TO yTBOPIOIOTH
THMYacoBi abo mocTiiiHi Tedii, sIKi IPOXOJATE IO BCHOMY 03€pY (Hanpuman, )
o3epax Baiikan i Bamxanr).

IoGnusy Geperip BITpOBi Teuil CIPHYHHIOIOTE MiAHOMH a60 3HIXEHHS PiBH
BOJH 3aJIEXHO Bil HAIIPAMKY BiTpy BiHOCHO Gepera. [IpH LLOMY BUHHKAE IIOX
PiBHS 03epa, WO NPU3BOAMTEL JO 3MiHH I'paji€HTa IiIpOCTATHYHOTO THCKY H
pisHUX HOro AUTHKAX i J0 MOABH LIHOHHHOI KOMITEHCAIIITHOI Teul, Ika CIIp ’
30epexeHHIO piBHOBAard BOAM B o3epi. OJHOYACHO NOBEpXHEBAa BiTpoBa Ted]
YHOBUIBHIOEThCSA; Y BENHKHUX O3€pax Ol [HOBrHX MpsAMOIiHifiHHX Gepery
KOMITEHCAllilHA Teyis Mae HaNpsMOK y3/10BX Oepera, B MaliX o3epax, Oyx1a
3BYKEHHSIX — NPOTWIEXHHH HANPAMKY BiTpoBoi Teuii. SIKI{O BiTEp MPOTIroM Tp
BaJIOro 4acy OJJHOro HaNpsIMKY, B HEBEMKHX 03epax ycd BojJa Moxke OpaTH yuacy
Y KpYroBOMY pyci — BHHHKAa€ BEPTHKATbHA BITpOBa IHPKYyIALIA. KpiM BiTpos
LHPKYJIAUiL, BCIM O3epaM BIacTMBa 06 €MHA LHDKY/IALIA, 3yMOBJIEHA DisHHLER
T'YCTHHH BOJIH B Pi3HHX AUBIHKAX 03€pa. ‘

4.4. Tepmiuauit pesxxum o3ep

. TemmeparypHuili peXxuM O3€pHUX BOJ 3aJIeKUTh BiJ[ CITiBBiIHOIMEHHS Mik
j6yTKOM 1 BUTpaTOIO TellIa, a TAaKOX BiJl pO3NO/ALTY IILOTO TeIvla B 03€pHiil BOA,
P 3a.1€XKHTh BiJl reorpaidHOro MoNoKeH s 03epa, HOPH POKY, AHHAMIKH (PyXy)
PPHIX BOJ Ta iHIIMX IIPHYHH. Y BOJHY MAacy TeIUIO HaAXOOUTh Ta BUTPavacThes
DCHOBHOMY 4EPE3 BiZIKPUTY BOAHY IIOBEPXHIO.
OcCHOBHUM JDKEPEJIOM TeIlla, fKe HAAXOAMTh Ha BOAHY ITOBEPXHIO O3epa B
iif mepiof1, € cCOHsAYHA pajialiisl. 3MiHa KUTBKOCTI COHAYHOI pafiallil IpoTsIroM
P61 ab0 NpOTATOM Ce30Hy BU3HAUa€ 3MiHYy TeMmrepaTypd BOAH B o3epax. [Him
epefia Telula (KOHBEKIis, TypOyIeHTHHI TeIUT00OMIH 3 aTMOC(EpoIo, JHOM Ta
pperamMu, HaAXOKEHHS TEIUIA 3a PaxXyHOK IIPHTOKY PiYKOBHX BOX) IIPHHOCATE B
§epo HesHauHy KUTLKICTh TEILIOBOI eHeprii.
OCHOBHHMM BTpaTaMH TeIljla 3 03epa € BTPATH HA BUMIAPOBYBaHHs. BrpaTtu
BUIIPOMiHIOBaHHS Ta Ha TypOyJIeHTHUIl Ter1000MiH HEeBEJIHKI.
¥ KibKicTh MOMIMHEHOT BOIOK COHAYHOI paiialii IIaBHO 3MiHIOEThCS TIpo-
OM POKY i Ma€ MaKCHMYM Yy Y€PBHi, a MiHIMyM — y rpyaHi. MakcHMyM BTpaT
a Ha BUIIApOBYBaHHA IPHITAJIA€c HA OCIHHI MicAlli, a MiHIMyM ~— Ha BECHSHI.
. BsuMKy NpH HasgBHOCTI JLOJOBOro NMOKPHBY iHTEHCHBHICTh TEILIOOOMIHY
i aTMOCHEPOIO i BOAHOIO [IOBEPXHEIO Pi3KO 3MEHLIYETHCA.
BHacmiIok KOJNHMBAaHHA OCHOBHHX EJIEMEHTIB TEILUIOBOIO OajlaHCy 3anacd
[UIa B 03€pax IIEPiOJHYHO 3MiHIOIOThCSA, TOMY BOJa B HHX HarpiBacThes abo
KosoxyeTbed. Harpisanng Boam B o3epax BinbyBaeThes A0 KiHIM JiTa, a
v 0JIOJKEHHS — BiJl IOYATKY OCEHI 3aJIeXHO Biji 06 eMy BoJHOI Macu. B o3epax,
Ki samep3aloTh, MiHiMaibHa TemrepaTypa 3a pik 6yBae Ha OYaTKy 3UMH Mif
jc yIBOpEHHA JIBOLY.
LV 3B°3KYy 3 THM, IO 03€pHA BOJa MA€ YIIOBUIbHCHHI PYX, TeMIlepaTypa 110
plit TOBIL BOAHOT Macu BUPIBHIOETbCS ITOBUILHO, BHHHKAE IAPYBATICTH BOIH 3
BHIMH TeMITEPaTypaMu. SIKILO TeMIepaTypa BOAH 3MEHIIYEThCs Bill IIOBEpPXHi
Pepa 110 J1Ha, SK L€ CIIOCTEPIraeThes BIITKY, TO B 03epi BCTAHOBIIOEThCS IPAMA
MepaTypHA CTpaTHpikania (apyBaTicTh). SIKIMO TeMIepaTypa BOAM 3
JOUHOIO MIABHILYETHCS, TO B 03€Pi BCTAHOBIIOECTLC OOEpHEHA TeMncparypHa
paTH@IKALIA, XapaKTePHa JUIS 3UMOBOTO 11epiofy.
t HasecHi Ta BOCCHU BCsl TOBIIA BOJM Mae OJHODIOHY TeMIIEpaTypy. I‘akm“i
Par BOJIH B 03€pi HA3BHBAECTHCA romorepmicro (puc. 4.5).
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M 5 10 5. 20 25 30%¢ Ilepeposnoain Teiwa B 03epi, Harpisaig llepion pecHarOrO Harpipanrd. HaBecHi niepe]] CKpecaHHSM 3 IIOCHIEHHAM
2PNA=F e e H OXOJIOHXEHHs Bciel BOAHOI MACH B HbQ PHAYHOI pajiallii IOBEpXHEBi IapH BOMH I JILOAOM HarpiaioThes. Terwm
4o .»’0 bt BiAOYBAIOTHCA TN BIUIMBOM IepEMIIIyBa BCTKH BOIH, SIK OUIBII FYCTi, OIYCKAaIOTHCA TPOXH MHOINE, a Ha iXHe Micle
Z d (ZMHAMIYHOIO Ta KOHBEKIUHHOTO), Tewiil i x| WIHIMAIOTBCA  XOJNOHI, MEHII rycri. BHHHKae dacTKOBe KOHBEKIHiHe
0 , moBanas. Ilepenava Terna IUIIXOM: Tell BepeMilTyBaHHs, KOTPE 3r0JIoM HepeXOnuTh ¥ THOBHE, i BCS TOBIIA BOAH B oaepl
& Z 7 IIPOBIJHOCTI TakKoX BiIOyBacThCd, alie [ i0yBae Takol TeMIlEpaTypH, Ky Mae BoJla B IPHIOHHOMY Imapi. Hacrae mepion
E ; IOBIMBHO i OOMEXYEeThcs JIHUIE BEpX PecrisHol FOMomPA{H ska TPHBAE JIOTH, TIOKH BCS Maca BOJU HE TIPOTPieThes 10
® IapoM. emiepaTypu gan6m5m01 TyCTHHH 4°0).
20 KoHpexipiHe mepeMitryBaHis, a6o llepion ritHBoro Harpiparus. Ilpy nofanbmomy HarpiBaHHI TeIUTinT BOIH
22 THKA/I5HA LHPKYJIALISA BOJH, 0GYMOBIIO 0CEPCUKYIOTHCA B IIOBEPXHEBHX Imapax. PisHHMUA TeMIlepaTyp 3 INIMOGHHOIO
i; Pi3HHIIEI0 TYCTHHH BOJIU Ha Pi3HMX I'JIHOHH pocTac (Bosa xononmima koo AHa). Buuukac mnpsma crpatmgixamis, V
TemuepaTypa BoHo MoxuHBe JHIIe 3a IEBHOro MMOcaHaH] DXHBOMY HpOFpiTOMy mapl BCTAHOBJIOETLCS OiNBIN-MEHIN O,IIHOpiI[Ha

MIEpaTypa, THMYacoM fAK y MIMOMHHMX Imapax 36GepiraloTbcd XOJOIHi
BECHAHI” BOJHU, SIKi TMOBIIBLHO 3MiHIOIOTDH TemmepaTtypy. Mix temmuMm i
0JTIOAHUM IAPaMH BOAH € NPOMIKHHH TOHKMII IIap, TeMIepaTypa sKoro pisko
HXYEThCH 3 INIHOHHOO. LIeH 1ap Ha3HBAETLCA TEMITEPATYPHHM CTPHOKOM 60
eTaziMHiodoM. 1llap, po3TallOBaHMI BHINE Bifl HBHOrO, HA3HBAETHCA
UTIMHIOHOM, @ HHXYe — IHTONIMHIOHOM (DUC. 4.6).

Puc. 4.5. 3mina TeMmepaTypy TeMrepatyp y HOBEDXHEBHX i IIHGHH )
BOAH 3 IMMOMHON  mrapax. Y MNpicHUX o3epaX TIIHOHHHI mag

BHACI/IOK KOHBEKLIii HarpiBaloThes JTHIIE TOM, KOIH [I0YaTKOBA TEMIIEPATY DR
BojoiMi Huxua 4°C (Temmeparypa Hai6inblnoi rycrumm). 3a mux Y™
IIOBEPXHEBI IIApH, HarpiBalouuch o 4°C, GyAyun TyCTilIMMH, OIyCKaioTh
Briuub, a Ha iXHe Micle MmiAHIMAIOTBCS XOJOXHIMI uactkm Boau. Ko,

TeMmnepaTypa B yciii ToBWli Boau jocirHe 4°C i Oyme gami HarpiBaTHC | I'm6uHa po3TauryBaHns mapy Temrie- Mo o >
TIOBEPXHI, TeILlilla BOJA 30CEpPENXYETbCAd Y BEPXHIX LIapax, i KOHBeKum BTYPHOI‘O.CTIJHﬁKf 3aJIEXKUTH BiJl iWFH?HB- — il

PIUOIINX Iapax, siki MaloTh TeMmmneparypy 4°C, nmpUmHHAeThea. SIKGH Teru1oJROCTI HATPiBaHHS H OXOJIOZKCHHS, A1l BITPY Tinonimuion

MG BOJOHMH NepeiaBaocs JIille 3aBIIKH KOHBEKIii, To B MIMGHHHAMX mapiomo. Tlpu piskiif 3mini Temmeparypu .

MOXYTH BUHHUKHYTH APYTHil i TpeTiii mapn
MIlepaTypHOro crpubka. 3 wacoM map
BTpuOKa 3aHYDIOEThCS | BOCEHH 3HHKAe BHACIIJOK IUIABHOI'O 3HHXEHHS
PeMIepaTypH 3 INIHOHHOIO.

t  [lepion OCIHHBOrO OXOONKEHHS XaPAKTEPHIYEThC OXOIOIKEHHSIM BOIH
PNOYATKY B YIOBEPXHEBOMY IIapi, & INOTIM MO Beiif TOBIMi O TemiepaTypH
al0inbImoi ryctuan (4°C). CrouaTKy OXONOIKeHHT BinOyBaeThcs B yMOBax
Mpsamoi cTpaTH¢iKalli, a noTiM — IpH roMoTepMii, ika TpHBae ZOTH, MOKH
peviiepaTypa Boxn B osepi He craHe Ommsbkolo no 4°C. Ipu aansmomy
PXotomKeHHi BHHHEKAe oGepHeHa crpaTudikanis, TeMIepaTypa OBEPXHEBHX
Wapis sHmwxyeThea 10 0°C i 03€PO BKPHBACTHCS JILOXOM.

}  Ha movarky usoro nepiogy (no JIbOJIOCTABY) OXOJIOIKEHHs BiIOyBaeThCs
BAOCHTD iHTEHCHBHO i B MaJIMX HENPOTOYHHX 03€epax TeMIlepaTypa MPHIOHHUX
fapis wBHaKO nocarae 4°C. B3umky, npu obepHewiit crpaTtudikarii, Takox
IMOXUTHBE YTBOPEHHS TEMIICPATyPHOTO CTPHOKA, SKHil pO3TAIOBYEThCs Ginst
0BEPXHi, ajle BHPaXeHHH He TaK YiTKO, AK BIITKY.

TepmivHa Knacugpixaria osep. O3epa MeBHOI PHPOLHOT 30HH MAIOTh CBOY
06IMBOCTI TeMrepaTypHoro pexumy. Lle gano smory . Dopento po3pobuTi
pMiYHY Knacuixaltiio npicHux osep csity. Ha ocHopi wiei knacuixauii sei
P3epa MORITEHO HA TPH IPYIIM.

4 Tpomymi (Tem) o3epa, B IKMX TeMIlepaTypa BOAU B HNOBEPXHEBOMY HIapi

IIPOTArOM pOKy 36epiranaca 6 Temnepatypa 4°C abo 6musbka go Hel. O
KOHBEKLifiHA LUPKYJIALis CIIPHAE IIEPEHECEHHIO TeIUia B 03epi i BleBHIOBaH
TEeMIepaTyp NpH HecTamiii crpaTudikariii.
ArHaMivHe nepeMiyBani4 CIIpyse IEPEHECEHHIO Teruia B b BogoiMil
BHDPiBHIOBAaHHIO TEMIEPATYpH 3a Oyab-ikoi crpaTudikamii. ITix BILTUBO|
AHHAMIYHOTO IepeMilllyBaHHs TEMIEpaTypa IIPHIOHHIX INApiB Yy 03epi MO
OyTu pume (BIITKY) i HHXYe (B3uMKY) 4°C. !
Hai6inbim inTeHcHBHE NepeMillyBaHHA BilbyBaeThesl Mij BILIMBOM Bi pg
AKHH CIIPHYUHIOE XBIIIIOBAHHS i Tewii. B MinkHX o3epax BiTpOBe NepeMilnypaHi
[IOIIHPIOETRCA JI0 IHA, Y NIHOOKUX — ITepeMilllyBaHHIO TIHGHHHMX [1apiB JOm
MaraiTb KOMIICHCANliiHi Teyii, KOTpi BHHHKAIOTh IIPH 3roHax i HaroHax. !
Ce30HHHH po3monin TeMepaTypy 3 IHOHHOW. B o3epax, ki 3aMep3ak "
PO3MOALT TeMIepaTypH 3 IIMGHHOK Mae INeBHi OCOGIHMBOCTI, MOB si3aHi |
CE30HHUMH KOJIHBAaHHAMH TelulooOMiHy B 03epi Ta NepeMilllyBaHHAM BOJ
Britky, nipu Temneparypi Bogu Buie 4°C, Terwt mapH ii Texarsb Ha xonommx,
TEMIIEPAaTYpa BOAH 3 TINIMOMHOKO IIOCTYIIOB0 3MEHIIYETheA. B3uMKy, Ko
TeMIiepaTypa Boau B 03epi cTae Huxue 4°C, Temwt mapH ii, 1o MaoTh Giisil
- TYCTHHY, 3HAaXOMATHCA KOJIO [HA, 4 XOJ04Hi — Oilis moBepxHi.
3a 0CcOBNMBOCTAMH TEMIEPATYPHOTO DEXHMY o3ep HOMlpHOFO nosl
BUIUIAIOTECS. TPH OCHOBHI NEPiONH: BECHAHOIO H JITHBOIO HAIDIBAHHA T
OCIHHBOIO OXOMOMKCHHA. 3

Puc. 4.6. TepMmiuni sonn B o3epax

116 117




3aBxkaH Bulna 4°C. PiuHi aMIUIiTy[H KOJMBaHHS TeMllepaTypH He3HAUHi.
03epa po3TallOBaHi B TPOIiYHiH Ta cyOTpomiuHiil 30Hax (o3epa TaHraHm
Bikropis, JKeHeBcbke). {

{lomipHi 03epa. B HX 03epax IT0BEPXHEBi BOAM MOXYTh MaTH TeMIIEpaTyy
i Buy, i Hixuy 4°C. TeMnepaTypa BOJN B IMHOHHHUX Iapax OJIH3bKa 0. 4%
XapaKTepHa HasBHICTh BECHSAHOI Ta OCIHHLOT roMoTepMii, IIpsAMoi Ta oGepHeHy
crpatidikanii. 3HauHi pivHi aMIDITYAH KOJMHBAHHSA TeMuepaTypH. J{o 150
THUITY HaJIEXaTh 03epa IoMipHoi 30HK €Bpon, Asil, [TiBHiuHoi AMepuxn. Tax
TEMIIEPATYPHHH peXnM XapaKTepHHH i i1t ozep YKpaiHm.

llonapHi o3¢pa, B AKHX TeMIepaTypa MOBEPXHEBOIO WIApy HiKOJIH
nepeumye 4°C. JInsa HHUX XapaKTepHHMH TpHBaIHil Iepion - oOepHen§
crpatuikalii, 3HaYHa TPHUBANICTh JILOJAOBOrO NOKpUBY. PiuHa aMILTiTY
KOJNHBAHHs TeMIlepaTyp HesHauHa. /lo o3ep miel rpynH HanexaThb o3epa HiBHO
Kanagy, niBHoui Cubipy Tomo.

pBILIIHA NLOAY iHTEHCHBHO HapocTae (2-5 c¢M 3a 1o6y), a Jani HapOCTaHHs
JOBUILHIOETHCA ab0 30BCIM IIPHITHHACTLCA. 3a HAgBHOCTI CHITY JIiI Hapocrac
DBiIBHIIIE, ale pa3soM 3 THM Bill CHIry, sKHHA 3Mep3aeThes BiAOyBaeThbes
Rpocranns asoay 38epXy. Ha o3epax Pocil ToBIHHA Nboxy focsarae 50-70 ecM y
DMipHHX i 150-200 cM — y cyBopHX KIIIMaTHIHHX yMoBax. Ha o3epax Vkpainu
pHa carae 40-60 cm (03. CBiTiI3D).

Ckpecans 03¢p. O3epa CKpecaloTh Iil BIUIMBOM HAOXOJXEHHA Teivia 3
ocdepH, aii BiTpy Ta KOJHMBaHHS PiBHIB BOIIL.

ITpy ModaTHIX TeMIlepaTypax I10BiTpsl Ha TIOBEPXHi JIbOAY IIOYHHAE TAHYTH
pir. CTpykTypa NbOAY 3MIHIOEThCH, BiH CTA€ TIOPHCTUM, KPHXKHM, JIEIKO
MacThCA Ha OKpeMi KpIDKHHH, TaHEeHHA HOro MpHCKopIoeThest. [THATTS piBHA
DI 3a paXyHOK HaJXOJKEHHs TaJioi BOJH 3 DaceHHy TaKOoX CHIPHYHHACTELCSI 4O

BII IIBHJKOIO PYIHYBaHHs JIHOJOBOI'O [TIOKPHBY.

} Ha BeHKuX 03epax MpPOLEC CKPECAHHS 3HAUHO IPHCKOPIOIOTH BITPH. Mix
pecaHHAM Ta IIOBHHM OYHIIEHHSAM BENMHKHX O3€p Bill JIbOJY MHHAE 3HAYHHUI

4.5. JIvoporuit pexum ozep iC, IO 3aJIEXHTH Bill METEOPOIOTIYHHX YMOB JJAHOTO POKY.

Jamep3atua 03¢p. BoceHH IPH 0XOJI0/KeHH] [TOBEPXHEBIX APIB BOAH
0°C B 03epax yTBOPIOETbCA JIijl. ¥ THXY [I0r0oJy Majli 03epa 3a OJHY Hid MOXY§
BKPHTHCSI TOHKHM LIapOM JIbOAY, AKHIH IEpeXoAHTh y CTaNui J75040CTaB. §
HasiBHOCTi BiTPY NBOJOCTAaB HacTae mnoctynoso. CrouaTky 6inma Geper}
YTBOPIOIOTELCA 3abeperH, siKi HapoCTalOTh JO BiIKPHTOI YacTHHH 03ep
OprowacHo y BiakpHTiil yacTHHI 3'aBisicrbes cago. TTig yac 3aTHImS caf
3MEP3acThCA i 03epO BKPUBAETLCA NHogoM. OTke, Majli 03epa 3aMep3aloTh
BCiil noBepxni Maiixe ofHOYACHO, i MepioJ 3aMep3aHHs HE3HAYHHIA.

Ha senmkux o3epax mportec 3aMep3aHHs JOCHTh TPUBAIME — 30-45 1
CrnouaTky BHHHKAIOTDb 3abepert, calo, Liyra, HaBiTh JoHHHH ia. JJoHHMi
BHHIIKAE TO/I, KOJIH NEPeMilllyBaHHA JlocArae QHa o3epa (MUIKOBOJUIA, 3aTOK]
TOLIO). YTBOPEHHIO JIOHHOT'O JILOAY CIIPHsie HAsBHICTh HA JHI 03epa KpyITHif
$pakuiif ponnux Bimkmaxis. Ha kaM'sHHCTOMY AHi AOHHMI Jig MO
YTBODIOBATH CYUUTLHHI NokpuB. I'mibHHa, Ha sikifl 3ycTpidacTbes JOHHHIA I
3aJIeXHTD BiJl MicLIEBHX YMOB i HEOJHaKOBa Julsl pizHuX o3ep. Ha Baifikari ta
JiJ TpamwisgeTbed Ha mmbuHi fo 3-5 M, a Ha JlagosbkoMy o3epi — 10 2
llepBHHHI 7T50J0BI YTBODEHHA 3MEP3alOThCsA, i Ha 03€paX YTBOPIOETH
CYUUTBHHH N50X0BHII TOKPHB 3 HEPIBHOIO, TOPOCHCTOIO TIOBEPXHEIO.

Mauri MiJIKi 03epa MOXYThb 3aMeP3HYTH IPOTAroM OfHiel 1oGH, Ha cepeHy
Ta BEJIHKHX MIJIKOBOJHHX 03€pax MK IOABOIO MEPLIMX JbOAOBHX YTBODEHb
JIbOZOCTABOM MOXeE IIPOMHHYTH Bif 3-5 no 15-20 nib.

Ha Beaukux o3epax NIBAHA cyHibHUIA JiIbOZOBHH NOKpHB OyBaec 1y
pinko. Tak, Ha o3. CeBaH Bill yTBOPIOEThbCs IPHOIH3HO 8 pasis 3a 100 pokis.

Hapocranns ropmmun meogy. TOBUIMHA JHOLY B O3€pax HapoOCTy
BHACIJOK 3MiHH CIiBBIHOIIEHHS TEIUIOBOIO GayaHCy Ha MexXi BoJa — HHX
[OBEPXHA Jbody. B repmii AgHi NnbojgoctaBy miJ TOHKHIL, i BTpaTH Te)
MEPEBHILYIOTEL HANXOMXKEHHA ioro 3 BoaHoi ToBmii. B 1eit nepion (2-3 nexand
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4.6. Ximivauit ckraj 03epHHX BOJ

3a xiMiYHHM CcKJIaZoM i MiHepallizali€lo o3epHi BOAH AYXe Pi3HOMaHITHI.
YOJIOHICTE 1X 3MIHIOETBCA Bill 14 Mr/n (Maiike AHCTHILOBaHA BOJA) O BHCOKOI
DHLICHTpALlil HACHYEHHX Ta IepEeHaCHYEHHX PO3YHHIB, ki MicTsdTh 10 300--350 T
piTi Ha 1 KT BoJH. 3Ha4HOIO MipOIO Ha XiMiuHHIT CKI1a/l O3epHHX BOJ BILIHBAIOThL
oNToriuni ITponecd, KOTpi BiIOyBalOTbCA B O3€PHHX BOJAX; BOHH CIIPUSIOTH
BOPEHHIO coJieil pocdopy, a30Ty, KPEMHIIO, YaCTKOBO 3aJ1i3a, 33 paXyHOK ix B
pepiiii  BOJI  YTBOPIOIOThCA OpraHiuHi CcHONYKH (FYMIHOBI KHCIOTH,
iHOKHCJIOTH, CIIHPTH, JKHPHI KHCIOTH TOIIO).

3a cTyneHeM coJIOHOCTI 03epa OAVISIOThCS Ha MIpicHi (BMIcT comti fo 1 T/xr,
60 1%0), cororyBaTi (cONOHICTD 1-24,7%0; 11€ B OCHOBHOMY 03€pa, PO3TaIIoBaHi
30HI CTEMiB Ta HamiBIIYCTENb), COTOHI (BMICT COJIi JIOPIBHIOE COJIOHOCTI BOJ
pBiTOBOrO OKeaHy Bif 24,7 no 47%o) Ta congri, abo MiHepaabHI (COTOHICTD
Jorast 47%o).

E  3a XiMiYHHM CKIaZOM BOAH 03€p MNOJUIAIOTHCS HA TPH TPYIIM:
Wopoxapborarhi, 3 nepesaxanusaM ioniB HCO, (raxi BoaM XapakTepHi mis
" BLIOCTi [MPIiCHHX 03€p), CY/IbgaTHI, 3 NepeBaKaHHsIM CipYaHUX CIIONYK (Taki
o xapakTepHi A1 CONOHYBATHX 03€p) i XTOPHAHT, 3 TiepeBaXanHM ioniB Cl
Ki BOJIH XapaKTepHi JUIs1 COTIOHUX 03€p).

Xiniynnit 6anarc o3ep. XiMiuHi eleMeHTH y BUIIsiI ioHiB, KONOiAiB, rasis
MeOLILIIOro HAIXOATE B 03€pa Pa3oM 3 TIOBEPXHEBIMII i III3EMHIMU BOJIAMH,
Bk KHBIATHL iX; YacTHHA XiMIYHIX €IEMEHTIB YTBOPIOETHCH B cCaMOMy o3epi

ACTiOK PO3UHHEHHS COeEll, IKi MICIIThEs B IPYHTaX i MPChKHX MOpoJax, KoTpi
§/1a/1a10Th O3€pHY YIOTOBHHY, 200 BHACIIZOK po3knanaHHa Mysy. Jleski
IEMEHTH, B OCHOBHOMY Ia3H, HaJXOIATh 3 aTMochepu.

Burpavalotbes XiMidHI CIIOJyKH Ha CTiK 3 o3epa abo ¢inbTpauiio Boau B
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PCKHUMOM CTOKY 1 DPO3BHTKOM TUTAHKTOHY. Haitmenma  nposopicin,
locrepiraeThes HaBecHi Ta BIITKY i OB'A3aHa 3 [IOBEHAMM Ta [aBO/KAMIL 1
jukax Ta IIpUTOKAaX, a B MUIKHX 03epax -— i 3 HBiTiHHAM BoAH. HaiiGinbima
DO30PICTh XapaKTepHa st 03ep Y 3MMOBHH MIEPioJ], KOJIH BOHU BKPHTI JIbOAOM.

Komip Boau. Bij nipo30pocTi BOIHM 3aIEXUThH ii Komip, sKHH OyBac Ayxe
sHoMaHiTEHHM. Y#M Mpo3opilna BoAa, THM IHTCHCHBHINME CHHIN KOJIp BOHa
¢. Posuneni pedoBHHH, IUIAHKTOH, 3aBHCIi HAHOCH HAJAIOTh KONLOPY BOJH
PY/IHYBATHX Ta KallaMyTHIX BiATiHKiB. ToMy B 6iIbIDOCT! 03€p KOJNip BOAH MAeE
f3Hi BiaTIHKH cHHBOTO. HaBiTh y Pi3HUX acTHHAX OJHOTO H TOrO X 03epa
ATIpUKJIAL], y HEHTPAIbHIH YacTHHI Ta B MiCLAX BIIaNaHHs IIPHTOK) I(OJIlp' BOAH
pe GyTH pisHIM. PO3BHTOK IUiaHKTOHY TaKOX 3MiHIOE KOIip BOJAM Ha HOAiGHHI
D KOJIBOPY OPraHi3MiB, siki € Y BOJi.

6istst IOBEPXHi BOJIH BYIJIEKHCIIOTO Ta3y HafiMeHIIe.

CipkoBosieHb BUHHKAC B IPHJIOHHUX [IApax JEAKHX 03€p IPH posx.na,ua N
OIIKOBUX PEYOBHH 3a BiICYTHOCTI KHCHIO (B OCHOBHOMY B3HMKY, KOJH IO
HIOBIiTPsI Y BOAY YTPYAHIOETHCH). !

Ilpu migBuIIeHHi TeMIIepaTypH BOAM KiIbKiCTH pO3UMHEHHX y Hiff ras
3MEHINYETLCS, a IIPH 3HIDKEHHI, HaBMAaKH, 30LIBIIYETRCA . :

4.7. OnTnyHi ABMIIa B 03epax

Bona B osepax Hikonmu He 6yBae abcomoTHO yHcror. KpiM po3unHeHuy
conelt, B Hiff 3aBXIM € 3aBUCITI MiHEpalbHI JaCTKHM, MIKpOOPraHi3MH, PEIITK
IUIAHKTOHY, PEYOBHHH B KOJIOIIHOMY cTaHi. Bei i posunHeHi H 3aBH
PCYOBHHH 3aTPHUMYIOTL YaCTHHY CBiTNa, sike [OTpamwisie y Bony. Tomy Ad
TANOHHHEX IHapiB JOXOAUTH CBITJIA MEHIIe, HiX y BepxHi. 3aBucIT ¥ BoJi JacTki
PO3CiOIOTE i MONHHAIOTL CBITJIO iHTEHCHBHIINE, HiX MONEKYIH 9HCTOI BONHS
Bona, HacHueHa 3aBHCIHMH 9acTKaMH, IIOIJIHHAE HacaMIlepe]l CHHi IpOMeH, §
BIUIHO NPOHHKAIOTH 3elleHi MpOoMeHi. 36LNblIeHHs MYTHOCTI CIIPHYHHIOE 3MiHY
Koybopy BoAaH. IIpH BesuKil KiTbKOCTI HAHOCIB iHTEHCHBHO DO3CIIOIOTHCH HY
TiJIBKH CHHI, a M 3esieHi MpOMeHi, 9acrka iX y CBiTJi, IO BHXOXHTH 3 BOIY
30uiblyeThesd, i Boja HaGyBae CHHBO-3elIeHOro Kombopy. IIpH me 61.m>ml
MYTHOCTi HOYMHAE pO3CIIOBAaTHCh i YEPBOHA Y4ACTHHA CIIEKTPa, BOJA CTA
KoBTOTO 260 Byporo KoJIbopy.

KpiM Toro, 3aBHCIi HAHOCH, IUIAHKTOH, POCIIMHHICTD, LIIO € Yy BOIi, HAJaK
BOJi NEBHOTO KOJILOPY 3aiEXHO BiJf IXHBOro 3abapsienHs. Jlyxe 3MiHIO0
KOJIip BOAW TYMiHOBi PEYOBHHH, SKHX 0COGJIHBO 6araTo B 03epax 30HHM JICiB
IHOMi MPOHVKHEHHS CBiTNIa B INTHO 03epa 06MEXYeThCs KiTbKOMa MEeTpPaMH.

IIponuknenns cpiTia B 1m0 O3epHHX BOJ 3HAYHOIO Mipol0 BH3HAYA
YMOBH iCHYBaHHs JKHBHX OPTaHi3MiB Ta POCIHHHOCTI.

IIposopicts o3eprrx Box. TIpo3opicTh 03epHHX BON 3MiHIOETHCA B
IMHPOKHX MeXax 3aJIe)HO Bij] reorpadiuHol IMHPOTH MICLIEBOCTI, SKa BH3HAYAL,
YMOBH OCBITJIEHOCTi IIOBEPXHi BOJH COHLEM, a TAKOX 3aJIEKHO Bifl HAABHOCTI y
BOJI 3aBHCIMX HaHOCIB i mmaHkToHy. HaitGinem nposopi rimboki ozepsd
po3TalIoOBaHi B TCipCHKHX MicCleBOCTSX, y iXHii BOAi JyXe IOBilIbHG]
PO3YHHAIOTBCS KPUCTANidHi MOPOAH O3epHOi ynoroBuHH. Haitnposopimu
o3epoM y cBiTi € baiixan, mposopicth fkoro craHoBuTh 40,2 M. Man %
NPO3OPICTh Y MINKHX O3epaX, Ae ApiOHi YacTKM MOHHHX BiJKNAZIB JIerk
HAHIMAIOTLCA TIPH MNMEpeMIlyBaHHi, 4 TAKOX B 0O3€paX 3 BETHKHM BMICTO
IIAHKTOHY T4 03epax, fAKi XXUBIATECA GOJOTHHMH BOJAMU. HaimMeng
IIpO30picTE Koo OeperiB TakuX o3ep, HAa BiAMiNMHAX, HaGimBIIa —
LIEHTpaNbHiil 9acTHHI. :

ITpo3opicTh 03epHUX BOJ 3MIHIOETBCS 3 NIHGHHOK. B MUTKOBOJHHUX 03€pa
HaiMeHIIIa IPO30PICTh KOJIO JHA, N0 HOSACHIOETHCA HififiMaHHAM i 3aBHCAHHS
JOHHHX BiIkiajiB. ¥V rmubGOKUX o3epaX HaiiMeHI [IPO30pi NMOBEPXHEBi Inapyy
BOJIH, /i€ PO3BHMBAETHCS IUIAHKTOH. 3MiHa MIPO30POCTI IPOTArOM POKY IIOB A3aH4;
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4.8. TigpobGioorist o3ep

VMOBH iCHyBaHHA BOJHHX OPraHi3MIB B o3epax Ayxe pisHOMaHiTHi. KpiM
oHATLHIX 0COOJIMBOCTEH, ¥ KOXHOMY 03€pi CTBOPIOIOThCA crelMbidHi yMOBH,
MOBIIEHi pO3MipOM i OPMOIO O3ePHHX YJIOTOBHH, XapaKTePOM [Ha, BITPOBOIO
BHICTIO, OCBITIIEHICTIO, KUILKICTIO PO3YHHEHHX Ta 3aBHCIHX PEYOBHH TOLIO.
OJHi OpraHi3MH IIPHCTOCOBYIOTHCH, JXKHBYTh, BiIMHpAIOTh i IIHM camiM
MATHOIO MipOI0 3MIHIOKTh cepefoBume B o3epi. [leBHMM Tumam ¢isHko-
MiYHHX Ta TriApOJIOriYHHX YMOB, IeoJIOTidHOi icTopil i cTaAil pO3BHTKY
OLOMMH, a TakoX ii reorpadigHOMY IMOJIOXKEHHIO BiAMOBiAA€ NIEBHHIT KOMILTIEKC
JOCTIHHHEX i TBAapHHHHUX OpraHisMmiB. Miclle 3HAXO[XKEHHA OpTaHi3MiB
B3uBacThCst GioToroM. Y BofoHMax cymii MOXHa BHAUTHTH ABa GiOTONH — JHO
|6cr1ra18) i BoAHy TOBILY (Tenarians). CrienubiuHi YMOBH IS XXUTTA OpraHi3MiB
BrBOpIOIOTLCA Ha MeXi NOBEPXHi BOH i aTMocdepH. '

V cKiafi BOQHOrO HAceJIeHHS 3a MPUCTOCYBAaHHAM JO YMOB iCHYBaHHS B
leBHUX OioTONAX pO3pi3HAIOTH YOTHPU OCHOBHI €KOJIOTiYHi TPYIIH: HEHCTOH,
WTAHKTOH, HEKTOH i OeHroc. JIo0 HEHCTOHy HanexaTh OpPraHi3MH, #Ki
axoIAThLCA Ha Mexi atMochepH i Boau. Lle MikpoopraHi3Mu, siki XHBYTh B
iBI{i MOBEPXHEBOTO HATATY, Ta OPraHi3MH, 110 9aCTKOBO BHUXOJATH 32 MEXY
BoBepxHeBOI TWIIBKH B NOBITPA i BoAy (MoAiOHO pscui). HeficToH Mae 3HauHMiA
IuB Ha xii oOMiHY razaMu Mix arMmocdeporo i Bogow. [LTaHKTOH — lie
Ppramismu, AKi He 34aTHi caMocTiliHO pyxaTucs B ToBWli Boau (6axrepii,
Posopocti, MikpockomiyHO Maili icToTH). BOHH NacHBHO IHepecyBalOTLCA
' pOYJIEHTHUM NOTOKOM. HEKTOH — 1i€ iCTOTH, 110 HaceNgi0Th BOJHY TOBINY i
paTHi caMocTiitHO pyxaTtucs. IIpencraBHUKaMu HEKTOHY € pubu. benroc — e
Bacenenns Ha o3epa, AKe IIPHUCTOCYBAJIOCA IO KHTTA Ha AHi 260 Ha He3HauHiH

in nqHa rouOuHi. TIpHKIafAOM TakKHX OpPraHi3MiB € POCIHHHM NpHOEpexHuX
ApocTeit, XxpobakH, MOIIOCKH.
. IIpencraBHHKH BCiX €KOJIOTTYHHUX I'PYI pO3MIINYIOThCA Y BOAHINM TOBIHIi 3a-
eXHO BiJl BUMOTI' IO OCBITVIEHHsI, YMOB [IPOI'piBaHHS, KUCHEBOI'O PEXHMY TOMIO.
Cretndiuni yMOBH iCHYBaHHA YTBOPIOIOTHCS B NpHOepexHiii 3oHi (iTopa-
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Boro HariBpiaKy Macy, ska MicTHTh 80-95% BOJH).
B o3epax, 0coGJIHBO THX, A€ iIHTEHCHBHO PO3BHUBAETHCA POCIHHHICTE i TBa-
Uil CBIT, MOCTYIIOBO HAKOIMHYYEThCA CTUILKM BifIKNIAZiB, IO BOHH Maiixe
IXOM 3aTIOBHIOIOTH IEPBHHHY YJIOTOBHHY, 60 MOTYXHICTB iX ¥ 6ararto pasis
besiye cyvacuy rmubuny osepa (IlManbki osepa, samiaBHi osepa JiHinpa
10).
Ocaj IpiOHHMX 4acTOK, a OTXe, H HaKONMMHEHHI MYJY, BinbyBaeThes IO-
hi10. O3epHHii MyJI CKIIAJAETHCS AK 3 MIHEPATHHIX, TAK i 3 opraHiyHHX 4acTOK.
WaHiuHI uYaCTKH MYIy MICTATh PEIITKH IpHOepekHOl POCIHHHOCTI,
qopocreil i TBApHHHHX OpraHi3MiB (ILTaHKTOHY, HEKTOHY, 6enTocy). Bcei mi
BrTicy pasoM 3 MiHepaTbHHMH 9acTKaMi HAKOMUIYIOThCS B IPHIOHHOMY mapi,
#t BinOyBAETLCA 1109AaTKOBA CTa/lid MYyIOYTBOPEHHSL.
| MinecparsHa YACTHHA BiJlKNaiiB MyJly CKIQJa€Thes 3 piuxoBoro abo
PpHOIO AMOBIIO, PEMITOK BiAMEPIIHX BOJHHX OpraHisMmiB Ta pisHMX XiMi4HHX
PIIyK, AKi BUNAJAIOTh 3 PO3UHHY. Mymu, axi MiCTATh 3HAYHY KiJIbKiCTh
[MOTIHHAHHAM KHCHIO, a iHOJi BHIUIEHHAM MeETaHy, CipKOBOIHIO Ta BOIHIO, aHiYHHX (MAJTO30/ILHHX) PEYOBHH, pisHOMaHITHI, ajie cepell HIX BUIUIAIOTHCA
He cIpusic po3BUTKY diopH i ayHu B 03epi. : HAHOUTBII POBIOBCIOJKEHUX BHIY —— TOPQ SHHCTHI (ryMiHOBHH) MyT i
3aranpHa KUTIbKiCTh OpPTaHiYHHX PEYOBHH Y XHBHX OpraHismax, ska mph J1poriciib.
Tajiac Ha OIHHHIJO TOBEPXHi [Ha a60o 06 €My BOZIH B 03€pi, BUpaXeHa y Barop & Canporens (rHHIHI MyJ1)MICTHTh B OCHOBHOMY PEIITKH HHXTHX POCTHH i
OJIMHHIIX, Ha3HBAEThCA 610MAcoro. 30LIbIIEHHS 6ioMacH MOB'SI3aHE 3 POCTOM ppHH 3 GUIBLI-MEHI 3HAYHHMH JOMilIKaMH MiHepaJbHHX YaCcTOK Ta BHIIHX
PO3MHOKEHHAM OPraHisMiB, 3MEHLIEHHS — 3 BIAMHPaHHAM ix. ] pu. Tl Aiero MiKpoopradismiB IIpH ManoMy JOCTYIi KHCHIO Biiuianu, sKi
BacTHBiCTh BOAONMH BiATBOPIOBATH OPraHiYHy DPEYOBHHY Y BHIIA] OpIOIOTH Carporelb, EPETBOPIOIOTLCA Ha KOJIOIIHY aMOpHY XeernoLicHy
*KVBHX OPraHi3MiB HA3HBACTbCS GIO.TOITIHOIO MPOAYKTHBHICTIO. Jcy, GaraTy Ha xupH, Giflku Ta BOCKOHOMIOHI pe4OBHHM. MinepanbHa 4yacTHHA
HarpoMajxeHHs1 OpraHigHOl peYOBHHY 3YMOBJIIOE 3MiHY KiIbKOCTi KHCH pOMNENIO MICTUThL 3HAYHY KUIBKICTb TIPOAYKTIB KHTTEAIUIBHOCTI OpraHi3MiB
sKa, Y CBOIO Yepry, BIUIHBAE HA 3MiHy CKIIa[y Ta KinbKicTb ¢paopH i payHH. ' RyIKKH AiaTOMOBHX, BAallHAKOBI PaKOBHHH MOJIIOCKIB TOmIO). 3 4acoM
tporieNti B IMOMHHHUX IMapax MiHepalisyioThes il YTBODIOIOTE CAIMPOITC/ITH.
prryxmicTs X Moxe Jocaratd 30 M. My THITY Canponelio XapaxkTepHi Jyis
podHuX, GaraTHX Ha MOXHBHI PEUOBHHH, 03€p JicoBOi 30HH. 3 camnporneno
4XOM TIEPErOHKH MOXHA J00yBaTH MalHHHI Maciia, Gensun, rac. Canponeib
KOPHCTOBYEThCS SIK JOOPHBO, JOAAI0TE A0 KOPMY UL xygobu.

Top aurcTHI My/T XapaKTEPHUI U 03ep IUcTpodHOro THITY, OiIHHX Ha
ramiuei pedoBHHH. BiH cKJ1aaeTbcd 3 PEIITOK CIUIaBHH i ripubepexHOi poc-
HHOCTI, MOXIB, TMCTS, CTOBOYDIB Ta TiNlok fepes. 30IbHICTb [bOTO MyJTy Maja.
BHKOPHCTOBYEThCA K IANHBO, JOOPHBO Ta B XiMiuHi# ITpOMHCIIOBOCTI.

B aesxux ozepax (osepa Kapenii) Ha JHi HAKOTTHHILITHCHE 3HAYHi MOKJIaaH
PHUX 3aJi3HHX PYA, sKi MalOTh IIPOMHCIIOBE 3HATCHHSA. Bigxaagu cosloHHX i
HepanbHHX O3€p Y BHIJIAI PisHUX MiHEPaIbHUX coJiefi BUKOPHUCTOBYIOThCA 4K
a CHpOBHHA JyIsi IPOMUCIIOBOCTI i sk JOOPHBO B CiNbCHKOMY TOCIIOJAPCTB.
i1 MiHEpaTBHUX 03ep IIMPOKO BHKOPHCTOBYETBCH B JIKYBATBHUX LJISX.

E 3apocTamms 03¢p — Lie HOPMAbHHIT MPOLEC iXHBOTO PO3BHTKY. B Mipy
OB HEHHS 03€PHOI YIOrOBHHH HAaHOCAMH CTBOPIOIOTBCA YMOBH V151 IOCE/ICHHA
HH CIIOYaTKy B NpHOepexXHiH cMys3i, a MOTIM i 110 BCLOMY 03€py. IToGsu3y
bay Bozm ceAThCs BONOroMoGHi POCIHHA (OCOKH, o6pasKH, XKOBTeELb), AKi

) i rnboxoBoaHiH 30HI (Tenariamy. JIna miTopam XapakTepHe Makke TIOF )
fepeMillyBaHus BOJ Il BIDIMBOM BiTpy ¥ Tediif, 110 CHIPHYHHACTLCA O BU
HIOBaHHS TeMIIEpaTyp i BMicTy KHcHIO. B 1iit 30Hi locTaTHE OCBiTIeHH. BHa |
JIOK 1IbOT'0 HACEIICHHS JITOpAaIi Bi/[pi3HseTLCA Bill HACEIEHHS TieJIariali BelHKO
pisHoMaHiTHicTIO. J[s1 JliTopali XapaKTepHa HasBHICTh BHIIOL POCIIMHHOCY
(ouepeT, XBOII, 0COKa Ta iH.). Bit poCIHHHOCT] 3aleXHTh i ckial payHu. ]
B nmenariazi KilbKOCTi CBiTIIa 3aMalo i dportocuHTesy. JloHHa pociii
HIiCTL y 1Mift 30Hi1 BiicyTHA. OCHOBHHM [KepPe/IoM XKHIBJICHHS Opraui3mis € 300- 4
diromtankTol. XBHI He JOCATAXOTH L€l 30HH, AHO BKPUTE B OCHOBHO)
MyJIaMH, 6araTHMH Ha OPTaHivHi pemTKH. 3a paxyHOK VX MYJIB PO3BHBAIOTh ]
Gaxrepii Ta rpubku. TBapHHHHIT CBIT AHA MOXKe OYTH PACHUM, aJle CKIaAaTH
IIpeCTAaBHUKIB HEGAaraThoX BUIB (XpoGaKiB, HEBEIMUKHIX MOJIOCKIB TOIILO).
PO3BHTOK GEHTOCY 3aNEKNThL Bif 3a0e3NedeHOCT KMCHEM, & Bijl PO3BII
BEHTOCY i IUTAHKTOHY 3a/IeXXHTh KUILKICTh ITPEACTABHHKIB HEKTOHY.
JKUTTEMiIbHICT, AOHHOTO HAaceleHHd CYIPOBOJXKYETHCA AaKTHBHI

4.9. JloHHi BiAKiaau Ta €BOJIONLis 03€PHOL YIOTOBHHH

Ha fmi Ta cXmax yJIOrOBHH O3ep Bech 4ac BiIOyBaeThes HaKOIMYEH!
Biaxmaznis. PopMyloThest BOHH B GaceliHi o3epa un GesriocepelHbO B Camo i
03epi i yTBOPIOIOTh HOHHI BiAK/IaaH, a60 rpyHTH AHa. CKiaj 03¢pHHX piakiaal
iXHs1 Oy/0Ba, IHTEHCHBHICTh HAKOMUYEHH i 3MiHH 3alexaTb Bix reorpadidHi
yMOB TepHTODii, Ha fAKilf po3TaioBaHi BOJNONUMH, Ta TiZ[POJIOTIYHOTO PEXH|
BOJOHM. 1

Marepianiom mist GOpMYBaHHS O3€PHHX - BilIKJIaAiB € HPOAYKTH €pO
TPYHTIB, pyHHYBaHHA-O€periB, PEIITKH BiIMEPIHX OpraHiaMiB, Irocrnogapchy
JiSUTLHICTS JHOAMHU TOIO. V PO3MOALT BiIKIAaAiB B O3E€PHIH yJIOrOBHHI icuy
MeBHA 3aKOHOMIDHICTh, TIOB'S3aHa 3 MCXaHIYHHM CKJIaAOM HaHOCIB )
JOCTYIHICTIO OKpeMHX YacTHH BOJOAMH JiSTIbHOCTI XBHIIb, TEMiH, nepeMiul
BaHHIO. KpYNHicTE HAHOCIB 3MEHINYETHLCS B HANPIMKY Bix Geperis 10 LECHTH
yNOroBHHH. Hamnpukiaj, raleyHHK IOCTYINIOBO 3MIiHIOETBCS TalleUHHKOR
nilMaHUME BiAKIagaMu, a Jaii, B Mipy nocrabineHHs Aii xBuib (Ha M6 ]
moHaf 2-3 M) — MyJjucro-TiIaHuMy. ['TTHOHHHY YacTHHY 03€pd 3allOBHION
MyJIH, HacHUeHi BOJOK0 (OCOONHBO B IIOBEPXHEBOMY HIapi, e BOHH SBJA o}
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3aTOMIIOIOTHLCA BOAOK TUTHKH Hif 4ac BUCOKHX BeCHSHHX BoA. Jaui posmil
€ThCA CMyTa 3eMHOBOJHHX POCIMH (03€PHHI XBOMI, POri3, CTPLTHLY, ITiBHE i
3a CMYIon 3eMHOBOJAHHX TOCEIAIOTHCA TPEICTABHHXH BHCOKHX uagsoy
pocnun (oueper, BosHui puc). Ha runbusni 2,5-3 M 3 4BAS€THCS IUCTA Ta
HAIIiB3aHyPEHHX DOCTIIH (laTaTTs, KylaBKa, BOJAHa IPEUKa Ta iH.). 1ile 61
IO IIeHTpa MICTATHCA 3aHypeHi y BOAY POCIHHH (e10es], PAECHUKH), siKi BA :
IepeHACHYYIOTh BOJY KHCHEM, a BHOYi CHPHUMHIOOTb Aedirur Hof
Haitbamxde 70 IEHTpa PO3TAIIOBAHI TiABOAHI JNyKH, YTBOpPEHi HIDKUM
POCTIMHAMH, He BUOArIHBHMH JIO CBITJIa, @ TAKOXK MiKPOCKOIIYHI BOZOPOCTi. 4

YacTo 03epa 3apocTaioTh ¥ BULIIIAL criaBuH. CIutaBUHE — L& YTBOPS
Ha TIOBEPXHi O3€p JIiCOBOL 30HHU, KOTPi CKIANAlOTLCA 3 PEIITKIB PisHHX MO i
POCITHH, Ha SKUX HOCENMIOTHCA 36 MHOBOIHI Ta iHII POCITHHH. »

BiqMHUpaHHS POCIHH € OJHI€l0 3 IPHYHH IIBHIIEHHS JHA H oOMil
03epa, a BHACIIZIOK LLOTO, B CBOIO HEPTY, CKIANAIOThHCS HECTIPHSTINBL YMQ
JUIA MPOpOCTaHHA TaMTeINHiX pociuH. Yepes Le ojHa POCIMHHA 10
3MIHIOETBCS IHIIOIO JOTH, ITOKH O3€pHA POCIHHHICTE He 3MiHHThC GOJIOTHO)

O3epo. MOCTYIIOBO I1EPETBOPIOETbC Ha GONOTO HE JIHIIE 33 paxyM
3apOCTaHHA, a ¥ HapOCTaHHSIM-HACTYNIOM Bi Oepera no MOBEPXHi B
CIUTABHHH, SIKA CKJIAJA€ThCs 3 XKHBHX i BiIMEPIHX DOCIHH, DEIITKH S
YaCTKOBO OCIIAIOTh Ha JHO 1 3allOBHIOIOTH YJIOTOBUHY.

TallOBaHi) Ta HAIHBHHMH (KOJIM BOJa B HUX IIOJA€TLCA 3 {HIIOTO BOJOTOKY
0/10¥MIT).

| Ja MiclleM pOS3TALIYBaHHSA BOJOCXOBHINA OYBAIOTh IIPCBKI, MEPEATIDCBK],
HHHI Ta IpHMOPChKL XapaKTepHOIO OCODIHBICTIO iX € BEIHYHHA HAIODY,
10 IIepeBHIIIEHHS PIBHSI BOH Y BOJIOCXOBUIN HaJ piBHeM y piulli. Hamip Moxe
JosaTH Big 300 M (Hypenpbke BogocxoBuire Ha p.Baxin) 1o 10 M i MeHIile Ha
iuux piukax (KuiBcbke Bosocxosmmie Ha [uinpi). Ha mpuMopchbkHx
PCXOBHIIAX HAMip He epeBUIIY€E AEKIIbKOX METPIB.

. Ja MicieM y piukoBoMy GaceifHi BOJOCXOBHINA IIOMUIIOTE HA BEPXOBI Ta
ps). Kinbka BOGOCXOBHII| Ha pidili yTBOPIOIOTH KacKal.

' 3a cTyleHeM peryJlioBaHHA PiYKOBOTO CTOKY BOJOCXOBHILA MOXYTh OYyTH
WTOpIIHOrO, CE30HHOTO, THXXHEBOIO Ta JOGOBOIO PEryIlOBaHHL.

L XapakTepHcTHKY BoJocXoBHINl, OCHOBHUMH MOpPQOMETPUUYHHMH Xapak-
CIMKaMH BOJOCXOBHUIL € ILTom(a ixHpoi moBepxHi Ta 00 eM. Dopma
XOBHIIA 3aJICKHUTL 3HAYHOK Mipolo Bim #oro Tumy. Tax, ylnoroBHHHI
PCXOBHILA MAIOTH 3/1eOUTBIIOro OKpYITLy GopMy, JOIHHHI — BUTATHEHY.
KoxHe BOMOCXOBMIIE PO3PaxOBYEThCH Ha HAKOIMYEHHA IIEBHOTO 00'eMy
# B nepiof 3anoBHeHHs. HakollMueHHs HeoOXigHoro o6'eMy BOAM
POBO KXY ETHCS MiIBUILEHHSM PiBHS BOJH [0 AesIKOI (ONTHMAIIBHOT) BTHYHHH.
it piBeb, K MPaBUIO, CIIOCTEPIracThCA HAIIPHKIHLI 3aIIOBHEHHS | Ma€ Ha3BY
P — wopmansHoro migmeproro piBua (puc. 4.7). Tlix yac Bogomiuia Ta
PKHX TIABOIKIB MOXe criocTepiratucs mepepuiieHHEs HITP Ha fesky BelTHYHHY,
ipaBisio, 10 1 M. Takuit piBeHb HA3UBAETLCS POPCOBAHHM ITAMIEPTHM PiBHEM
). JI7si BOMOCXOBHIIA BCTAHOBIIOETHCA i TaKWH piBeHb, HIXYE AKOIO
booxuenns Bxe He BimOyBaerhesa. Ile — piBeHs meprBoro o6 emy (PMO).
eM BOZOCXOBHINA, IO 3HAXOAMThCA Hibkue PMO, HasHBAcTLCA MEPTBHM
evor (MO). Ha#tbinpin KOPHCHHM 3 TOUKH 30pY perymoBaHHA i
DPHCTAHHSI CTOKY € 06°eM BOJOCXOBHING, IO 3HAXOMWTHCSA MiX HIIP i PMO.
00'eM OTPHUMAaB Ha3BY KOpHcHOro 06 emy Bogocxoprina (KO). Sk npuxian
rabir. 4.3  HaBeeHi OCHOBHI xapakTepHcTHKH BojocxoBum i I'EC
IPOBCBKOrO Kackany.

4.10. BoapocxoBuiia #i 0cOGIHMBOCTI IXHBOTO rinponorilmoro
pexnamy {

BosocxopHie — 1ie MITyYHa BORONMA, CTBOpEHA Uil HAKOMITYEHH,
piraHHs Ta MOAANBIIOro BUKOPHCTAHHS BOAH, PETYIIOBAHHS CTOKY PiUKH.

Crpopenms BOJOCXOBHMIL Ta iX THIM. BOJOCXOBHIIA YTBOPIOIOTBCH T
[EeperopoUKYBaHHs Pyciia Ta 3aIliIaBH piukH rpebie. BoHH MOEAHYIOTE Y 0
03HaKH o3epa i piukn. J[o o3epa ix HaGIMKye YIOBITLHEHHH BOLOOOMIH i,
HACIIOK, TepMidHe, XiMiuHe H 6ioNoridHe po3mapyBaHHS BOMHOI mac, 4|
piukn — mocTynankHUA pyx BomH. OcraHHe 3a6esnedye GLIbILY IpOTOYHI|G
BOJ Y BOJIOCXOBHIILL, HiX B 03¢pi Ta iHTeHCHBHILINH BOXOOOMIH.

3aneXHO Bif IPHPOJHHX YMOB i croco®y YTBOPECHHS BOJOCXOBW
TIOIUIIOTECS Ha JeKiJIbKa THILIB.

Tak, 3a MOpdOIOTIi€ JIoXa BUAUITIOTHCS JOTHHHI i YJIOrOBHHHI
pocxoBuima. J{o MepIIMX BiHOCAThL TakKi, B SKHX JIOXEM € UacTHHA PiUKONSEES
nonuad. TonoBHa BiIMiHHICTS 1X TOJIATae B HAABHOCTI MIOXIUTY JIHA i 30inbmey Puc. 4.7. OcHosHi
[JIHOHH BiX BepxHbOi YacTHHM BojofiMu jo rpebni. IlpuknagoM JIOJTHHH NeHTH  BOJOCXO-
BOJOCXOBHIII MOXKYTh OYTH AHINPOBCHKi. J{O YJOTOBUHHUX BiHOCATD ITIG '
o3epa Ta BOJOCXOBHILA, LIO PO3TALIOBAaHI B i30bOBAHHX 3aMaJHHaX]
BiIrOPO/DKEHNX Bill MOps 34TOKaX, a TaKOX INTy4HWX kap'epax. Hepen
BOJOCXOBHIIA, TIIONIA SKHX HE ITepeBHIIye 1 KM, HA3HBAKOTLCS CTABKAMH.

3a croco6oM 3arOBHEHHS BOJOIO BOJOCXOBHIA MOXYTh OYTH 3araTHM
(KOTH BOJOCXOBHIE 3alOBHIOIOTLCA BONOK BOAOTOKY, Ha SKOMY B(
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rpebas, 2 —

ji 6'edp, OIP — dopcopanuit mignmepTHit
‘ HIIP — HOpMaNbHMI mWiANepTHH
s, PMO — piBens MeprBoro 06'emy, PO —
bunit 06'em, KO — kopuchmii 06'em, MO — meprBHii 06'eM




POTOUHICTh BOJOCXOBHIIA B 3arajibHOMY BHIIAAKY THM Ginbmia, 4uM GibLimii
PIro KOpHCHHI 06 eM.
3aexHo Bil 3MiHH KUTBKICHHX XapaKTEpUCTUK CKIIAAOBHUX YaCTHH BOAHOTO

: Ta6Jmu [
OcHoBHi xapakTepucTuku Bogocxoeuiul i [EC ll}unpoucmcoro KacKagy

aHcy BimOyBaloThcs H KonHBaHHS PiBHIB BOLH Y BOJOCXOBHINAX. Y Iepiofn

XapaKTepyUcTUuKu I'i npoenexTpocTarHuil . a A .
Kuis- | Kanis- | Kpemen- | Ouinponszep-|Aninpos- MOBOI MeXeHi BOJOCXOBHIIE, SIK IIPABHIIO, CTIOPOXHIOETHCS, 110 CIPHYUHIOE
cbka cbka | uyubka AUHCbKa cbra OHIDKCHHS PiBHIB Boau. Lleil mpoliec IIpoAOBXYy€EThCs JO IOYaTKY BOMOMHILI; B
Pix cnopymxenHua | 1964 1974 1961 1964 1933/50 feit uac i criocrepiraloThed HaHHIKYI PiBHI BOOU 3a Bech PiK. 3 HAacTaHHIM
Hamip,m 11,5 t 10,5 17,9 12,6 35,4 DIOMINIA MOUMHAETLCS HAKONHYEHHS BOJH, TOOTO HAe 3aloBHEHHS
HoBxuHa 110 123 149 114 123 brocxosumia. HaiiBumg piBHi Boau 6yBaloTh mig uac (abo TPOXH Mi3HiIlE)
Eiizzxzzﬁz;of’“ 500 7S 353 557 0 MKCHMATTLHHX BUTPAT BOAH B piuuti. ITicst nporo H axk 10 HACTYHHOIO NIaBOJKY
Byma npw HIE, BOJIOTIJIJIS BOJOCXOBHIIIE IMIOCTYIIOBO OITOPOXHIOETHCS.
o2 31e0iTBInOro Ha piBHHHHIX BOJOCXOBHUINAX PEXHM IIPOTiKaHHA BOAM MaJlo

MpizHseThCs Bin o3zepHoro. Halibinbini MIBUAKOCTI Tedil CrIocTepiraloThed, SK
PABLUIO, Hajl 3aTOIUIEHHMH DPIiUKOBHMH pycllaMH, a B NPHUOEpEXHMX cMmyrax i

06" eM BOIOOCXO-
BMma, KM

OOBHMA i" ;3 g : 2(2) 193 '0502 (2)' ;2 z' 28 OKax PyX BOJM IPAKTHYHO BiACYTHii.

Soprc . : - . : Bestnky posib OJIOTiTHOMY PEXHMi BOJIOCXOBHII BiJirpac XBUIIOBAH-
MakcuMaJibHa 15,5 21,0 20,0 16,0 53,0 ] Y P y rizp yP 6 A I Bigirpac Xs
P —— , 3 AKHM [10B '3aHe i pyiiHyBaHHs iforo 6eperis.

HIP, M Bepert BOJOCXOBHILL 32 CBOEIO €BOJIOLIEIO IMOAUAIOTL Ha TPH IPYIH: a6pa-
BCTaHOBJIEHA NO- 350 420 625 350 1478 BHI, IKi 3a3HAIOTH [TOCTIIHOTO pYHHYBaHHSA; CTa6LTHHI, SIKi HE pYHHYIOTBCS; Ta

Py¥HicTs, THUC.
KBT

WyMyTITHBHI, AXi HAPOIYIOTBCA 3a PaxyHOK NepeBifikialleHHs HaHociB. Ha

puinENX piukax (Bosra, [[Hinpo, Jlon) abpasuBHmMu € 40-50% Oeperis,
paGinoHuMy — 40-50% i akymynastusHAMH — 5-15% (B.A. ITuinkin, 1974).
KUl pO3MOALT MOXHA TOACHUTH THM, IO OiMbINicTh BOJKOCXOBMIN HA LHX
Jukax focratHro “Mostoni” i ixHs GeperoBa 30Ha 3apa3 akTHBHO ¢ OpMyeEThCs.

CepenHbopiuHe 600 823 1506 1250 4080 144
'BUPOOHMLUITBO )
enexTpoeHeprii,
MJIH. KBT. I'

XapakTep pery- Ceson-| Hobo- PiuHni DoBosuit HoGoBuit | Piv
JIIOBAHHA CTOKY HUM BUN

Big reorpadidHoro mMoJIOXeHHS, THIIB BOJOCXOBMIL Ta €BOJIOLHMHHX
BoleCiB Yy HHX 3ajexXuTh ixHili rigpobiosnoriunmit pexuM. UM MeHIIHIH

CyMa KOPHCHOTO Ta MEPTBOrO 06 eMiB BOJOCXOBHINA A€ TOBHHH 0f
abo emxicts, Bogocxosuia. O6'eM BOIHM, IO PO3TAINOBAHHH mix HIIP
OI1P, HA3HBAECTHCA PEICPBHHM 00 €EMOM.

V Mexax BOJOCXOBHIIA BHAUIAIOTH KillbKa 30H. be3niocepeHbo 0 IPe
[AXOOUTE FTHOOKOBOAHA (HIKHA) 30HA. Jlani line npoMixHa (cepeaHs)
abo 30Ha cepefHiX MIHOHH, KOTpa 3aleXHO BiJ piBHS Boau Moxe O
rnuboxosoanow (pu HIIP) abo MinkoBOAHOW. BEPXHA (MUIKOBOAHA) |V nepmmi poku excrutyaTatii BoZOCXOBHIL Ha XHiit riqpoxiMiunuii i riapo-
3aiiMae 3HaYHy 4acTHHY piBHHHHHX BOJOCXOBHIL. Y Micili Briajiauus pi Jontoriuamit pexxuMH CyTTeBO BILTMBAE 3aTOILIEHHH POCIMHHHIA Ta IPYHTOBHI
3HAXOIUTHCA 30HA 3MIHHOI'O MIAIIODY. pxkpuB. Po3mag  peumToK 3aTOIUIEHOI POCIHHHOCTI MOX€E HEeraTHBHO

Tiapo.toriummii pesamv Bogocxosnm. HalixapaxkrepHiimum HOK33HPIK0M. | P3IHAYHTHCH HA IKOCTi BOAH, OCKUIBKHM BHACIIJOK LIbOT'O IIPOLIECY 3MEHIIYETHCS
BH3HAYa€ TigpoJIOriYHHH peXHUM BOJOCXOBHINA, € Horo BoAHHMH O6aind MicT KHCHIO Y BOJI, [0 0GYMOBITIOE 3ayXH PUGH Ta iHIIUX OpraHi3MiB.
PiBHSHHS BOAHOrO 6alaHCy Mac Taky X CTPYKTYpY, K i A o3epa, aie 3 i . B BoJocXOBHIII Ha Npupoane cepegoumte. I1ITyuHi BogoiiMu cTBOpIO-
JHIIe pisHUUEIO, MO B NPHOYTKOBIM YacTHHI NPOBiAHY POJb Bilirpac NpH HesL JIIOMHOIO 34aBHa, aje MIPUCKOPeHHii TeMnl OyJIBHHIITBA iX IPUIIaJac HA
PiYKOBHX BOJ, a y BUHATKOBIl — CTIK BOJH. aHHe MBCTONMTTA. Tak, 10 1950 p. Ha piukax YKpaiHy, HanpHKiial, 3arajbHa

Ha omaau npmuragae muine 2-3% mpuOYTKOBOI YacTHHH, Ha BHIIapY| oma IITYYHUX BOJOHM He mepeBumiyBana 100000 ra, a noBHuit 06'eM ix
BaHHA — He 6imbine 10% BUAATKOBOI (Xoua Ha MiBAHI OcTaHHIH IMOKA3HUK M{ AHOBHB 1,4 KM®, a HMHI BOJOCXOBHHIA Ta cTaBu 3afiMaioTh 11782 kM i
30LTbITYBaTHCA). | uliyioTs 58,2 kM' BOAH, TOGTO Y BOJOCXOBHINAX HAKOIIMYEHHH o6'eM BOOH,

BogocxoBuita BimpisHAIOTBCA Big o3ep mie I THM, HI0 B HHX CII ,
piractbest GimbIN iHTEHCUBHHH BOJOOOMIH 3aBIAKH OinbIliil MPOTOYHO
128

pedilicHT BOJ0OOMIHY BOZOCXOBHIIA, TOOTO YMM MOBUIbHIIIE 6y 1€ NPOXOAUTH
iHa BOAHMX Mac, THM diTkimme Oyme BHpaxeHa TpaHchopMalis pigkoBOro
IpOGIONIOriYHOTO Ta FiApPOXiMITHOTO PEXHMIB y PEXMM, XapaKTepHHH It
pep. Ilicis cnopylikeHHS BOJOCXOBHINA PiYKOBi OPraHi3MH IOCTYIOBO
BMiHIOIOTRCS Ha o3epHi. B Teruuii nepiol poky MoxuiuBe “uBiTiHHA" BoaH. Lle
e XapaKTepHe, HAIIPHKIa/, JUI1 BOJOCXOBHIN JHINMPOBCLKOro Kackany.
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KU [epeBHIIYE cepeRHbopiunuii crik Juinpa i B nitoMy Boaui pecypd
Vkpainu, mo GopMyIOTECS Ha 1i TepHTOPii B cepe/iHi 3a BOJHICTIO POKIH.
BogocxoBuma B OULILINOCTI BHIAAKIB BHKOPHCTOBYIOTHCS KOMILIEKCH f
BOHH [aloThb MOXIHBiCTH BHpIilllyBaTH IHTAaHHS TipOEHEPreTHKH, BOIHOMN
TPAHCHOPTY, 3POIIEHHA, OOBOZHEHHs, OCYIIEHHs, BOXOMNOCTAYaHHA, PHOHON
rOCHOAapcCTBa, KaHasl3allii, 6J1aroycrporo. |
Pasom 3 THM BOJOCXOBHIIA 3MiHIOIOTE OTOYYIOUE IPHPORHE CEPenoOBH
Tak, criopyzXeHHs BOAOCXOBHIIL IIPH3BEIO 40 30iIblIeHHS 00 €My 3apery/ing
BaHHX BOJ cymi Maixke Ha 6000 kM® i1 YIIOBITEHEHHS! BOZOOOMIHY MPHOAH3HO
5 pasis. llloao /lninpa, To foro BoxooOMiH yIIOBiILHUBCA B 7-11 pa3is. ]
Criopykenss rpeGelib BOTOCXOBHII Befie J0 3MEHITEHH s CTOKY BOIH B piy
kax. Pa3oM 3 THM IITYYHI BOJOHMHE 3MiHIOIOTE BHYTPIIHEOYHHI PO3MOALL CTY
Ky, 30UIbIIYIOUH IPH IEOMY HOTO MeXeHHY cKiajoBy. 3a ganumu M.I. Jlnad
BHY4, BOJOCXOBHIIA OOYMOBHIOIOTH 30UIbIIEHHS MEXEHHOTO PiYKOBOTO CTOM
Ha 3emui Ha 27%. ]
VY pesyabraTi Ccriopy/iXeHHs rpebeih BOJAOCXOBHII Ta aKyMyJISIlii B HHf
HAHOCIB CYTTE€BO 3MEHINYETLC TaKOX i CTiK HaHOCIB pitok. Tak, xackaj
BOAOCXOBHII Ha Micciciri 3MeHIIHB y cepeAHBOMY CTiK 3aBHCIHX HaHOCIB i3 4
A0 295 MiH.T, TOOTO Oifible K Ha TPETHHY. 1
BoI0CXOBHIIA MOXYTh 3MiHIOBATH i TEPMiUHHIT PEXUM PiTOK, CHPHIHHKN
BATH 3aTOILICHHs i MiJATOIUIEHHS 3€MeJIb Ta “IBITIHHA” BOAM, MOTipIIyBaTy
YMOBH TIPOXOJly Ha HAPeCT pUOH, TOMO. '

L Myiu MiHepaJbHHX 03€p MAlOThb BHCOKI JHKYBalbHI sKOCTi i Inpoko
! OpHCTOBYIOThCSL B OajIbHEONONiYHHX 3aKiIajax, 30kpeMa B Cprartopii, Ha
pKkasbKHX Minepanbuux Bojax, y Crapiii Pyci, Ecronii Tomo. Boau o3ep
BKOPIICTOBYIOTHCS TS BOJONOCTAYAHHS i 3DOLIEHH:, 8 TAKOX IS OJCPKAHH
fipocnexrpoeHeprii (Hanpukaaz, o3.Cepan).
O3epa MmMHPOKO BHKOPHCTOBYIOTECS B DPeKpealifiHHX mulax (ais
NOYHMHKY, TYpH3My). Jlyxe BelHKe 3HaYCHHA AT HApPOJHOrO rocroiapcrsa
JIOTH BOJOCXOBHUIIA i CTaBH, KOTPi caMe H CTBOPIOIOTHCSH 3 METOK KOMILIEKC-
DI0 BUKOPHCTAHHA BOJHHX pecypciB pidok, ToOTO AN ORHOYACOBOTO
bilTeHHs KiIbKOX HapOJHOrOCNIONAPCHKHUX 3aBaHb. KilacHUHHM MpHKIa oM
YIOBAHHA CTOKY PIiYKH BOJOCXOBMIIAMH 3 METOI0 KOMIUIEKCHOIO HOro
XOPHUCTAHHs: MOXeE cllyryBarH J[Hirpo.
~ JIHinpOBCHKi TiApOBYINIH i BOXOCXOBHINA OiIs HUX JO3BOJIOTH BHPillyBa-
MHTAaHHA TiIPOEHEPreTHKH, BOAHOTO TPAHCIIOPTY, 3POINEHHs, OOBOMHEHHH,
BYIEeHHs, BOJOIIOCTaYaHHs, pHOHOTO rocrnofapcrsa, 60poThOH 3 MOBEHIMH,
ouuHky Toio. Tak, Ha AHINPOBCHKHX €IEKTPOCTAHLIIAX Yy CepeHiil 3a BOA-
10 pik BUpoOsieTbess Ging 10 MApA. KBT./roll. ejekTpoeHepril. Ockiibku
fepremrunmit moteHuian Jlginpa maiixe Buuepmamui, B ymoBax HediuuTy
R/IHBHO-CHEPTETHIHHX pecypcw ChOTOJICHHS BHBYAIOThL MOXJIHBICTh
POPEHHS. BOJOCXOBHII Ha CepeiHiX Ta MaJIMX piuykaX i BUKOPHCTAHHS IXHiX
epropecypcis.
3aBIsAKH BOJOCXOBHILIAM umnposcmcoxo BOJOIO 3pOIIyeThes moHan 1,3
M. ra 3eMelib. Jljis MOpiBHAHHA BiI3HAYHMO, 10 6e3 11X BOAOCXOBHII MOXHA
yi1o 6 3porryBat He Oinbme 0,1-0,12 MiH. ra.
3HayHa KUILKICTH BOAM 3aOHpacThcs 3 BOAOCXOBHIL IS BOJOIIOCTAYAHHSA
CENIEHUX [IYHKTIB i MPOMUCIOBHX HiANPHEMCTB, sIKi PO3TAIOBaHI HE TLILKH
yoBx Jidinpa, a if Ha 3uauHi# BifcraHi Bix Heoro (Kpusopixoxs, Jonbac,
puM, Xapkiuyiaa). Beporo Ha pisHi rIOTpeﬁu 6e3110BOpPOTHO 3a06HpacThest
i 10 xM* BOAH MmIOpidHO.
3i cTBOpEHHSAM BOJOCXOBHII 3HAYHO TOMNIMIIHIHCI YMOBH CYIHOIUIABCTBA
g JIHinpi, OCKIILKH CYTTEBO 30UTBINMINCE CYHOMNABHI TITHOUHH (10 3,65 M),
B0 3a0e311euye IPOXOMKEHHS 10 HbOMY CYIIEH 3 OCAIKOIO 10 3,4 M.
BaxoruBe 3HAYEHHS MalOTh BOJOCXOBMINA Ui PO3BHTKY PHOHOrO roc-
pfapcTBa; B HHX € YMOBM JUIS 3aCTOCYBaHHs IIPOTPECHBHHX TEXHOJOTIH
GopO3BENECHHS 3 HartpaBJICHIM (pOPMYBaHHAM IIPOMHCIOBHX PHO (U5, CyJaK,
B3an) Ta axiiMaTH3alii HOBHX BHJIB (TOBCTOJOGHMK, Oumiil amyp).
procxopmiax Jiginpa, Hampukial, HHHI IOPIYHO BHJIOBIIOETbCS OJIM3BKO
B000 T pubu, a O CTBOPEHHS 1X BIITOBJIIOBAIH Jiviie 5000 T.
3aperyinLoBaHicTs cTOKy JIHiNpa Hana MOXJIMBICTH BHPILINTH IpobieMy
OpOTHOU 13 3aTOIVIEHHAM 3HAYHMX IUIONL MMiJl YaC BUCOKUX BECHSHIX BOJOMLNb,
o paHillie 3aBJaBasio 3HA4YHOI IHKOAH HAPOJHOMY IOCIIOAapCTBY.
. BojocxoBullla Ha JIHINpi CHPHSIOTL OpPraHisalii MacoBOIO BiIOUHHKY
jacelieHHs, TYPH3MY i CHOpPTY: BiIKPHUTO II'STh BOJHHX MapLIPYTiB JUIf

4.11. 3HavyeHHq 03ep Ta BOAOCXOBHHI y HapOZHOMY
rocnoziapcTsi

Osepa Ta BOJOCXOBHINA MAalOTh BEIIHKE rocrofapcbke 3HaueHHs. Bunu Y
BHKOpHCTaHHA pizHoManiTHi. Tak, Benuki o3sepa (baiikan, Kacniiicbke mop '
JTamoseke, OHesbke B €Bpaszii, rpyna Be/Hxix NiBHIYHOAMEPHKAHCLKHX 03€p ™
iH.) BHKODHCTOBYIOTbCS Jis CYJAHOIUIABCTBa i pubonoserBa. [ocriomapebky
HiHHHMH € O3€pHi BiKIajgH, ocobGnuBO opranoreHHi i xiMiuwi. 3oxpema, §
BIIKJIafiB camporeneBoi rpymH (GiTyMiHO3HMX CIaHIEBHX TNIHH i BamHAKIN
HadTOMICTKHX C/aHIiB) OPH BiATNOBiIHil1 06po6Iii MOXHa OflepXKyBaTH OCH3HK
rac, MacTWibHi Macna, a 3 BiIKIajiB [iaTOMITiB — OyJHiBelbHUII MaTepia
(tpenen). Aeski BUAM canpoIenio BUKOPHCTOBYIOThCA SIK KOPM I XyA00H.

Jo xiMiYHHX BiJIKNadiB 03€p BLIHOCATBCH Pi3HI MiHEpalbHi colli Ta Ximidig
eneMeHTH (KyXOHHa cinb, Mipabilit, coja, Kaunil, HaTpiif, 6poM TOIIO), A
BHKODHCTOBYIOTLCS fK [iHHA CHPOBHHA JUIf XiMiuHoi, gapmaneBTHIHol
eIEKTPOMETANYPriiiHOI NPOMHCIOBOCTI, a2 Takox fAK JobpuBa. Hanpuxiag
KYXOHHY ClJIb OAEpXKYIOTb i3 BikiIafiB o3ep EnbToH i BackyHuak, rnaybepoBy
i3 conmonoro o3epa Kapa-boras-I'on.

3amisucTi BiAKIaAM, AKi KOHIEHTPYIOThCS IepeBakHO B o3epax Kosnch
koro mniBocrpoBa, Kapenii Ta Hopserii i yTBOpIOIOTh O3epHi 3alli3Hi pyIye
BUKODHCTOBYIOTbCA ISl BUIIAaBKH METamy. '
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BUHHKHEHHS GOMIT OUIIXOM 3a00I04yBaHms cyili obyMomicie cuinsjino

jisiM Ha i TepUTOPil CKIIaJ0BUX BOJHOIO Ganancy (orafu, BUIIapOBYBAHILI,
f) Ta cripHATIMBii reomopdomnoriuiii 6ynoBi MiclieBOCTi (3alaNMHH, HH3IH-
, $iKi CTBOPIOIOTH YMOBH, JUI 3aCTIHHOTO a60 ¢1a60IPOTOYHOIO BOJTHOTO pe-
bty it axymysdLii Ha IOBEPXHi cymri HaaMipHOi Bostork (puc. 5.1). 3abonouy-
IUBTHOK Y1 BifOyBaeThCA il BILTH- z
HOeBHMX Tifiposoriuxux ¢axtopis = G
fipuiciaj, HasBHICTh BOJOHENPOHHKHUX Miwepanshud 2pyum 609
b1 i BUKJIMHIOBAHHS IiJ3EMHHX BOJ). Plgens 2pyHmosux 600
. BuainsioTe B4 OCHOBHHX  BHIM ey
ONOUYBAHHA CYLI: 3aTOIUTCHHA | miToin-
W TepuTOpii. FaTomTeHHA MOB'I3aHE 3
hepaKaHHAM aTMOCGEPHUX OIaliB Haj
RApOBYBAHHSM 32 BiICYTHOCTI JApEHAXY,
p 3 HE3HAUHHM ITOBEPXHEBHM CTOKOM B
pBaX 3HIDKEHOrO pejibedy MicleBOCTI.
ATOITTEHHS TEPUTOPil MOB'A3aHe 3 MiABUILEHHAM PiBHA IPYHTOBHX BOA (nicis
ppYIUKEHHS, HANpHKIaa, rpebenb Ha piukax a0 BHACJiJOK HaAMIPHOTO
oleHHS 3HAUHHIX TePHTOPi).
VTBOpeHHs GOMIT CYNMPOBOMXKYETHCA HAKONMUHEHHAM OpraHivHOro Ma-
plany Ha moBepxHi rpyHry. Hammmmok Bosori B TPYHTi CIIPHYHMHIOE MO-
\eHHs KHCHEBOTO i MiHepalbHOTO XHBJIEHHS POCIHH, BHACTIZOK YOro Imo-.
RUYIOTbC [IPOLIECH PO3KIA/IAHHS BiIMEPITHX OpraHiyHHX PEIITOK POCIHH,
R6yBacTbCsl BHLIEHHS TYMIHOBHX KHCIOT i KoOHcepBalli OpraHiyHOro
repiany. OcTanHill  yIIIBHIOCTLCH, nehopMyeTbess 1 [OCTYNOBO
PETBOPIOETHCSE B OPTaHidHy IMOpOaAy — TOpgh, AKHH XapaKTepH3YEThCH
JAYHOIO BOJIOTIPOHUKHICTIO i BMICTOM BOIH (88-97% 3a 006'eMOM).

BOJIOTO MOXHA OTOTOXHHTH 3 TopdoBHILEM, KOTpE Mac uap Topdy He
prire 30 cM i BKpHTE crenrdiuno pocnuHicTio. HaamipHo 3BOJIOKEH]

JHKM 3eMHOT TOBEPXHi 3 MapoM Topdy 3aBTOBLIKU MeHLIe 30 cM Ha3HBAOTH
F0.104EHHMH 3EMITAMH.
| IIporiecu yTBOpeHHs GOJIT XapaKTepHi /1 yMOB XOJIOQHOrO Ta TEIIoro
jMaTy Ha piBHHHAX i ripChbKHX CXIJIax, aire iHTEHCHBHICTh IX Y pI3HHX
{MaTHUHHX i OporpadidyHiX yMOBaX 3&I€XHUTH Bill ABOX OCHOBHHX YHHHHKIB!
0J103KEHOCT] TepUTOPii Ta KiJIbKOCTI Tera.

iHO3eMHHX TYPHCTIB, Npallioe moHad 20 OYAMHKIB BIMOYMHKY Ta caHaTopil
15 TYPHCTCLKHX CHOPTHBHHX 6a3, Gim3bko 100 KyJIbTYpHHX IUIAXIB, 23 MH
JIUBCBKMX FOCHOAAPCTBa TOLIO. , {
I1poTe He MOXKHA He BiZ3HAUHTH, IO CTBOPEHHS BOJIOCXOBHII Mae 1 He
TuBHi Haciinky. Tak, y TToaHinpos'i Gyio 3aTOILIEHO i BilBEJEHO i iHxeHep!
criopyaH 6amsbko 718000 ra seMens, 3 HUX 242000 ra cillbcbKOTOCIIOAAPCHK| ,
yrine. V BOAOCXOBHIIAX Mae Micle “IBiTiHHA" BOAH, BiJ 90T0 MOripIIYEThCA:
AKiCTh y 30HI BOJOCXOBHIL, IHJATOIUNIOIOThCA 3emii (Gnusbko 30000
BinGyBacThca XBWILOBa Iepepobka (pylHyBaHHs) Geperis, B HOHHHX OCaj
HaKOIMYYIOTLCA 3a0pyAHIOY] Ta paJioaKTHBHI PEYOBHHH, Pi3KO 3MEHIIYETh
KiNbKiCTh NMPOXiJHUX i HATIBIIPOXiMHHX pHO (JIOCOCEBi, OCETPOBI), a B Hesik
BHIIaJIKaX BOHH B3arajli 3HHKalOTb.
Jlyxe pizHOMaHITHE BHKOPHCTaHHS MaiNHX BOJOCXOBHIN — CTABKIB, SN
mane B Ykpaidi HajigyeTbes noHan 23000. Lle # BoponocTadanHs, 3poIIEH '
pHGOPO3BEMIEHHA, BHPOIIYBaHHS BOAOIUIABHOI NTHIN, BOAOMIH XyXOOH, micd
BiAITIOYHMHKY HaceJeHHs], 3a1acl BOAH Ha BHUIIAAOK ITOXEX TOIIO. !

Topp Minepanenud apyrm
Puc. 5.1. 3a6onouysanHns cyuri

KoHTpOIbHI 3aNHTaHHA

SIxi BoAHi yTBOpEHHS BiIHOCATLCA KO 03ep? . 1
SIKOTO MOXOKeH st 6yBalOTh 03€PHi YIOTOBHHH i SIK BOHH KiIacH(ikyoThes? §
B goMy cyThb eBosIOLi 03¢epa? j
SIKUMH OCHOBHHUMH MOPOOMETPHYHHMH XapaKTepHCTHKaMH OIHCYIOTE
o3epa?

SIki 0cOOINBOCTI TEPMITHOI'O PeXUMY 03€p?

Sk THmi3yIoThes 03epa 3a XiMiuHHM cKiIafoM Boau?

Ha sKi THIH HOIUTAIOTECH 03epHi Biriatu?

SIxi oIITHYHI SBHINA CIIOCTEPiraloThes B 03epax?

SIki BOJIOHMMH HA3UBAIOThCA BOXOCXOBHIIAMH Ta SIKHX THIIB BOHH OYBalOTh?
SIki 0COBIHBOCTI TiIPOJIOTIMHOTO PEXUMY BIIACTHBI BOJOCXOBHUIIAM?

Sxe 3HaTeHHS I HAPOJHOTO TOCIIOAPCTBA MAIOTh 03€pa i BogocxoBHIIa?

5. I APOJIOITA BOJIT

5.1. Hoxoaxenusa 60T

OnHHM i3 BOIHHX 06'€KTIB cyiIi € 60710Ta. 50.70TOMHA3HBAETHCS NIPHPOLN 5.2, Tlomupenns Goit Ha 3eMuill Ky

YTBOpEHH, sKe TocTiiiHO nepebyBac B cTaHi 3acTiitHoro abo cnabonporouHos
3BOJIOXKEHHSA i B SKOMY BiI0YBaeThCsl HAKOMHYEHHS OPraHiyHOI PEYOBHHH |
Burisigi Topdy. Jlo wiel x kaTeropii NPHPOAHHX YTBOPEHH BIIHOCATHCA
3a00J109€Hi 3eMIIi.’ ‘
IToxomxenHs GOJIT MOB'A3aHe 3 3aPOCTAHHAM BOJOHM (03€p, BOAOCXOBHI
¢TaBKiB) a6o 3 3a60509yBaHHsAM cyii (TOIOBHHH BUJ YTBOPEHH: OOIIT). ‘

132

BonoTa HoOIMpeHi HAa 3eMHifl Kyui B Pi3HHX KIMaTHYHHX 30HAaX Ha
NbImOCTi KOHTHHEHTIB.

Y 30HI HAZMIDHOIO 3BOJOXEHHA, Ji& KiNbKICTH aTMocpepHHX OIaldiB
heBUIYE BHUIAPOBYBaHHsS, OOJIOTa MOXYTh BUHHKATH Ha Oyab-aKHX
pemenTax Ta popmax penbedy: BofoMiIax, CXIIax i Tepacax PiUKOBHX JIOJIHH,
jawiaBax pidok. VTBOpeHHA OONIT Ha MABMIIEHHAX Ta 3analuHax y 30HI
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JpMyBanni tanmmadTis 3 HEBHOIO GOpMOIO MOBEPXHI, CKIIAIOM POCIHHHOCTI,

HaAMIPHOT'O 3BOJIOKEHHS € IXHBOIO 30HANLHOIO 03HaKo0. Hal6uieI nomup . . . .
‘ ' Y IPIIIHLOO0IOTHOIO IijiporpadidHoo CiTKOIO.

TaKi 6osoTa B 3axinnomy Cubipy (PD) ta IMomicei.

3a THHAMH POCTHHHOTO ITOKPHBY, OCOGIHBOCTSAMH GOTOTHHX YTBOD:
TOBIIHHOK TOpdy B 30HI HaﬂMipHOFO 3BOJIOKCHHS BHIIIAIOTHCS TPH OCHOR
OOJIOTHI 30HM: APKTHYHHX MIHEPAJTBHHX OCOKOBHX GOJIT, rop6ycrnx 60l
OIYKIHX OJITOTPOGHHX GOJIIT. '

lepexirra 30Ha HecTilixoro 3ponoxerHs (3oHa Jlicocrermy) Bimmonis
GONOTHil 30HI €BTPOPHHIX | omroTpodHIx GoiT. Haiibinbia KibKicTs 6ot B
MpHYpOYeHa 10 Bil'eMHHX GOPM pertbedy — sApiB, Gaslok, 3anaiuy. 3

Y 3omi Hegocratrsoro 3pojgoxeHHa (30Ha CTelly) po3TaIOBaHA
E€BTPOQHHX [ITHOBO-OCOKOBHX T4 OCOKOBHX GOJIT 30HA 34COMCHHX 0YepeTAM
60/1iT. 3ycTpiHalOThCS BOHH B 3aIUIaBax Pi%OK i Ha 3apOCTAlOUHX BOZOIMAX,)
MicliSIX, e BHXOJATh HA TOBEPXHIO MiJ3eMHi BOAM, 60NOTa MOXHA 3YCTPITH
Gyab-akiii reorpadigHiii 30Hi, a Takox y ropax i Ha ripchbKHX CXHIax. ;

Bonoro Moxe 3'dBHTHCH Y HailpisHOMaHiTHiIMX yMmoBax. Yacro B
YTBODIOETLCS B AIHHKOBOMY JICI, 1€ BHACTINOK BHIyrOBYBaHHS TPYHTIB 7'
JI9€TbCd MOXOBA POCIHHHICTh, $IKA CIPHYMHAE BiAMUDAHHA JCy i pO3BHN
THIIOBOI GONOTHOI pociHHHOCTI. 3a60NouyBaHHS TEPUTOPIT MOXe BiaOyBa
Ha JTICOBHX BHpYOKax i JIIcoBHX 3raprmax. Ha uX IUIomax pociIHHHUIA oKD
YTBOPIO€ WIiNIBHY ACPHHHY, KA TOTIpMIye YMOBM JHGLIBTpanii. Bunnkf
HaJJIMIIOK BOJIOTH, AKa CHpHAE HOABI HOIOroIo6HOT pociIHHHOCTI. Bong
MOXE TaKOX YTBOPHTHCI Ha MiCLi J7yKiB. YHACJZOK 36UIbIIEHHS BOJIOTOf
TPYHTY JIyYHa POC/IHHHICTE 3aMiHIOEThCA OCOKAMH i MOXOM; MOYHHAE
npoliec ToppOoyYTBOpeHHs 1 SIK HACTIOK BHHUKAE TpaB gHe 6OI0TO.

Taknm unHOM, oporpadivni 0cOBMHBOCTI MiCHEBOCTi BILIMBAIOTH
npolecH OGOIOTOYTBOPEHHA SAK Yepe3s KIiMAaTH4YHI BiAMIHHOCTI, Tax
Gesnocepe/ibo 4epes GopMu penbedy, 1o, B CBOIO HeEpry, cTBOPIOE pif
JKepesia BOAHOTO XHBIIeHH OOJT. !

bosora nomupeni Ha 3eMHiii Ky ITOBCIOAHO. 3arankHa wioma Topdosi
GomiT cTaHOBUTH MpubIH3HO 2,7 MIH.KM?, abo 6ing 2% miomi ¢y, B H
3ocepe/pkero Gins 11,5 tuc.xm® Bogu, abo 0,03% mpicux Bog rigpocdepd
IToma % GOMIT yciX THILB Ha 3eMHiit Kyni 6i1g 3,5 mn.kM?. Haii6inbime 60
Ha Tepuropii Pocii, ge 6omoTa pi3HHX THINB 3aiMaOTL IpHOIH3HO 9% ii MLIo!
Haii6insm 3a6oso4eHi NiBHIYHO-3aXifHa yacTHHA Pocii, e 6010Ta 3aiMAaIoTh!
cepeguboMy 40% mront, Ta miBHiYHA yacTuHa 3aximsoro Cubipy, e Ha Hj
npumnafae go 50-70%.

B Vkpaini 6onora Hafibinein nonmipeni B ITonicei, B 3amasax I[Hlnp&
Ipun'ari. ]

ITo oxpemiix reorpa(bmmlx 30Hax DonoTa po3noAiieHi TAKHM YHHOM: ¥
Hax TYHAPH H JIiCOTYHAPH BOHH 3afiMaoTh 6,113bK0 70%, v 30Hi NticiB — 10 308
¥ 30Hi MilmaHux JiciB — 10%, y sicocrenosilt — 4%, a B cTeroBiit — aume
TEPUTOPIi.

Otxe, B OKpeMHX MicLIeBOCTAX OonoTa BifirpaloTh 3HAYHY pPOIb §

5.3. Tumn Gouir, ixua Gynosa, MopdoJoris Ta rigporpadis

Bostora npufinaTo. AiMUTH Ha ABi B&NHKI Ipynu — 3aboaoveri semi (i3
pHauHIIM mapoM Topdy) i Topgosi 6orora. o 3aboN0dYeHHX 3EMETh
BHOCSTBCS! TaKi TUIIH OOTIIT: TOPPOBI 6OMOTa aAPKTHYHOI TYHAPH, oYepeTaHi Ta
pKoBI 6or0Ta JIicOoCTenmy, 3acoMeHi 60a0Ta HAMIBIYCTEdI Ta IyCTEdl
h1oHYaKY), 3260.M04CH] TPOMIYHI TICH TOILO.

3a xapakTepoM BORHO-MiHEPAILHOTO XXHUBJIEHHS, (OPMOIO MOBEpXHi i
lajioM pociMHHOCTI TopdoBi 60I0Ta MOAUIAIOTECA, ¥ CBOIO 4epry, Ha TpH
N HH3HEHI, TepexiaHi i Bepxosi (puc. 5.2).

8
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Puc. 5.2. Cxema Bepxogoro (a) Ta HusuHHOTO (6) TOpd'stHoro Gosora
poraawadT: 1 — ocoxoBi; 0cokoBO-0YepeTsIHi, 0COKOBO-TiNHOBi; 2 — cdarnoso-
0Bi; 3 — cdarnoBo-myxiskoBi; 4 — Biabwanuky; 5 — cochoBo-carosi; 6 — nok-
M charHosoro Topdy; 7 — IOKIAZH OYePETSHOTO Ta OCOKoBoro Topdy; 8 —
panbHHl TPYHT

Husrami 6071074 PO3IOBCIOUKEH] Y 3HIDKEHHX GopMax penbed)y, Ha Miclisx
imHix osep abo B 3amaBax pivok. IToeepxus umx Gosir BBirHyTa ato
0CKa, 110 0O0YMOBIMIOE  3acTiliHIH XapakTep BOJAHOTrO pexnuMy. JKHUBIATLCS
0Ta 33 PAXYHOK aTMOC(EPHHX ONaiiB, CTOKY MOBEPXHEBHX BOJ 3 OTOUYIOYOT
PHTODIi, PIYKOBHX BOA MiJ 4Yac BOAONIMIA i MABOJKIB, IPYHTOBHX BOJ.
MUTHBOIO TiAPOJIOTTIHOIO OCOBJIHBICTIO HU3HHHIX GOJIT € HAIXO)KEHHS B HHX
CTOKOM TIOBEPXHEBHX i IPYHTOBHX BOJ MiHEpATbHHX GiOreHHHX PEYOBHH,
PASKH YOMY CTBODIOIOTHCA CIPHATIHBI YMOBH AUIS PO3BUTKY €BTpOQHOI
HHHOCTI (1OPHA BijibXa, Gepesa, GIHOBHIT 3ejleHnit MOX, OCOKa, OdepeT,
our roio). Topd Hu3uHHHX GojiT OaraThii Ha MiHepambhi comi (foro
BbHiCTE — 6-7%), IO Ja€ MOXIIHBICTE BHKOPHCTOBYBATH HOL'O K Ho6puso. B
paiHi HU3HHHI OonoTa 3HaxonsaTecst B [Tomicei, B 3aInaBax i IeibTax BEIHKHX
gox. OcranHiM YacoM HH3MHHI GONOTa MOYAIH yTBOPIOBATHCS B 30HaX
RTOILTEHHS BOJOCXOBHIIL

Bepxosi 6070Ta 3ycTpivaloThCA JIHIIE y BOJIOTOMY KJiMaT i posramio-
Jorica Ha mwiockmx Bomosinax. Ixms MOBEPXHA ONyKia abo IUIocKa, TOMY
UL THCsl Taxi G0I10Ta JIHIIE 32 paxyHOK aTMocdepHUX onajis. Bepxosi 6omnora
IHi Ha MiHepayIbHi GioreHH] PeYOBHHH, TOMY O HHX IIPHYpOUYEHA HEBUOATIHBA
) YMOB XUTTS o/miroTpogua pocrwumicts (charHoBHil OUTHH MOX, IyxiBKa,
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KypapiiHa Towo). Topd HakoIM4yeTbes B LEHTPaTbHINl yacTuHi 601¢
IBHJUIIE, HIX HA KpasX, TOMy 60JI0Ta MalOTh IIEPEBaXHO ONykiay dopmy. T
BepXoBUX ComiT OigHuil Ha MimepansHi comi (foro 30JILHICTh MeEHILE 4
BHKOPHCTOBYETBCS Bil SIK MANHBO Ta B XiMIUHi# IPOMMCIOBOCTI. .

Ilepexigni 6010714 32 XapaKTepoOM POCITHHHOCTI i CTyIIeHEM MiHepanilf
BOJ, sIKi IX HBIIATE, € IPOMIKHHMH MDX HIU3UHHHMH i BEPXOBHMH. TToBepxH
craboonykia abo IUIOCKa, MiHepalbHe XHBJIEHHS TIOMipHe, sike Biamonlgl
BHMOTaM Me30TpoghHnx pocun (Gepesa, ocokH, charnosi 6imi MoxH).

M1 KOXHOTO 3 TPHOX THIIB GOJIT XapaKTepHE MEBHE CIIOMYeHHS B
pociHHOCT] (GioLleHO3iB), 3 reoMOpONIOTiYHHME OCOGIMBOCTAMHU OKpe
yacTHH 6Gourir, BiAlloBigHO IO doro CTBOPIOIOThCA creuudpiuni 6ong
MikponanamadTu. 1

Cragii po3BuTKY GoniT Halikpamle MPOCTEXUTH Ha MIpHKJIazAi BOAOHMH,
HiCIIs1 3apOCTaHHA EPETBOPIOEThCS Ha 60I10TO (pHC. 5.3).
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Puc. 5.3. Cxema pi
BHTKY GOJIOTHOTO Mac
(sa K.€. IanoBum)
a) B rIMOOKHX 3anajw
6) B NOJOTUX JeNpeciax]

CriouaTky yTBOPIOEThCA HH3HHHE 607I0TO, 6araTe Ha MiHEpanbHi coli, §
CIIpHAE PO3BUTKY POCIHHHOCTI. B Mipy BiAMHpaHHS POCIMH MOBEPXHS G0
TABHINYETBCSL, JOCTYN BOA, 6araTHx Ha MiHEpATLHI CONi, CKOPOYYETHC X
TIOTICPEHS POCHHHICTD 3aMiHIOEThCS Ha MEHII BHGATIMBY IO YMOB JKHBJIEH i
3'aBnseTbea cparHOBHH MOX, XapaKTepHHl st BepxoBoro 6omora, K|
XHBHTBCS aTMOCOEPHUMU OTIafiamMH, GiTHHMH Ha MiHepaTbHi COH. 1

3 Mopgornoriuroro Goky 6onoTa XapaxTepU3yIOThCS (POPMOIO nosepyy
po3MipaMHl MACHBiB, IOXHJIAMH IIOBEpXHi i HOTYXHICTIO ToptoBoro 1uag
IToBepxus GosoTa Moxke GYTH IUIOCKOIO, BBIrHYTOK a6o OIIYKJIOKO.
PaKTEPHHMH CTIEMEHTaMH Pelibedy MoBepxHi GoI0Ta (TouHille MiKpopeTbed
1acMa | MOYapI, KYIHHH Ta MIKKYITHHHI SHIKCHHA, rop6 (puc. 5.4). [lacma —
OKpeMi BUTSTHYTI B JOBXHHY MiABHILEH! AUISHKH 60JI0Ta, BiloKpeMIeHi onHa |
OITHOI TAKUMH X BUTATHYTHMH B JOBXHHY 3HAYHO OGBOJHEHHMH 3HHOKEHHSR
(mMoyapamn). TlacMa Ta Mouapi 6YBAlOTH BHTATHYTI B3JOBX TOPH3OHT:
PO3TALIOBaHI KOHUEGHTPHYHO HABKOJO HAfBMIMHUX BIAMITOK 6OJOTA .
NEPIICHAHUKYPHO JO MAKCHMAJILHOIO IOXIIY IOBepxHi Oonota. ITacMa §
MoYapi 3MIHIOKOTECS Yepe3 KOXHI 4-6 M, iHofi wepes 3—4 M. ITacMa Ta Moy
SABIAIOTLCS Ha GOJIOTHHX MACHBax Y KiHIEBIll cTafii iXHBOTO PO3BHTKY

Puc. 5.4. Tunu sarmumadTie Ha 6010THOMY MacHBi

B — cbarnoso-myxiBkoBi MacuBM; 2 - TacMOBO-MOYapoBuil MixposangwadT 3

RArapHMKOBO-COCHOBUMH TUISMAMHM B 3HIDKEHHAX; 3 — 1acMOBO-MOYapoBHi

HxponangmacdT i3 charnoBo-myxiBkoBUMHM acoujaniiMM Ha macmax; 4 — ccarkoBo-

ok0Bi acouianii; 5 — cdarHoBo-HHTKOMORIOHI — ocoXoBi acowuiawii; 6 — mporTouni
PSICOBUHN BUKJIHMHIOBaHHS; 7 - C(harioBo-4arapHUKOBO-COCHOBME KOMILIEKC;, 8 —

ok carnopo-ocoxosuit; 9 ~— npotouni tpsacosuuy; 10 — micosi 6osoTHi MacuBM;

1 — saicosi 6os0Ta i gyxe sabonoveni Jicu

ACITIKOM MiJBHILEHHS piBHA BoAM B Gostoti. Ha ixHiit noBepxni po3suHena pisHa
OJIOTHA POCIHHHICTL. TaKHM YHHOM, BOHH SBISIIOTH €IAHHHE KOMIUIEKC Y

ikpopermbedi OOTOTHUX MACHBIB.

YTBOPEHHS KY/IHH Ta MIXKYITHHHHX 3HHACHB TIOB'I3aHE 3 HEPiBHOMiPHOIO

bycToTol0 POCITHHHOI'O IIOKPHBY i HAKOIIHYEHHAM TOP(y.

Topby criocTepiraloThest Ha 60JI0TAX JICOTYHAPH. YTBOPEHHS iX MOB’s3aHe
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OxapakTepy3yBaTH CHiBBIAHOINECHHS EIEMEHTIB BOAHOTO Ganancy sepxo-
DX OOJIIT MOXKHA TAKUMH IIOKa3HHKaMu. JKHBIeHHs GOJiT B OCHOBHOMY CKJIa-
BETHCS 3 aTMOcepHuX omafis (100%). V Temny mopy poky (TpaBeHb — kOB-
Hb) y BUIATKOBIH YacTHHI BoZHOro GalaHCy Ha CTik MpHIIafae 6t 20%, a Ha
pHIapOBYBaHHs — Ginst 80%. Binbina 9acTMHa BOJIOTH BHIIAPOBYETHCS B TPaBHi
j~— JIUIIHI, KOJIH OMaJiB Majlo, TOMY 3MEHIIYETRLCS 3aI1aC BOJIOIH B GONOT i CTiK 3
OJ'IIT B Ll 9ac cTaHOBHTEL OUIA 5% BeTHUMHH punaposyBanHs. CTik 3 Gosit
iiepesaxac (6misbko 75% pidHOi CyMH) B 3MMOBO-BecHSHHil nepiof. 3amack
OJIOTH B GOJIOTaX MOTIOBHIOIOTHCA BOCEHH IO 3aMEP3aHHs GOJIT. Cymapme Bu-
8POBYBAHHA Ta PEXUM HOTO 3 PI3HHX THITIB GOMIT 3AEXUTH Bill TPAHCHPYIOYOT
AIaTHOCTI MOXOBOI, TPaB’sSIHOI i A€PEBHOI POCTHHHOCTI, BUCOTH CTOSHHS PiBHSA
BonH BiHOCHO MOBEPXHi 60JI0Ta Ta KIIMATHYHHX 0COBIHBOCTEH MiCLIEBOCTI.
SIKIO NO3HAYUTH €IEMEHTH MPHGYTKOBOI 9aCTHHU BOJTHOTO GallaHcy 6OiT
jepes X — atMocdepHi onaay, Y, — HPHTIK MOBEPXHEBHX BOX, Wi — NpHTIK
i i/3eMHHX (TPYHTOBHX) BOJ, a €JIEMEHTH BHJATKOBOI YaCTHHH yepes Z —
BUIIADOBYBAHHA. Y'n — [OBEPXHEBHH, W'r — IT3eMHUI BiITiK, TO piBHAHHA
porHoro OajlaHCy MOXHA 3anHMcaTH B TakoMy BUIIIAALI: X+Y.+W,.=
Z+Y's+W'tAu, ne 3a inrepsan qacy At y GomoTi Moxe BimGyTHCA
HaKOTITICHHA BOJIOTH abo ii BuTpadaHHs (+Au). g pisHHX THRIB GOJHT KiJlb-
XiCTh WiIEHIB PiBHAHHA BOAHOTrO GajlaHcy MoXe 3MiHIOBATHCS. Hampuknan, ns
I3CPXOBHX OOMiT WieHH PiBHAHHA Yo, YeTa Wi, W't (6onoTO XHUBHTHCA JIMINE
ochepHUMH ONafaMy) JOPiBHIOIOTH HYIO.

CHiBBifHOIIEHHA CKIAOBHX BOAHOrO GaaHcy GOJIT 3MIHIOETBCH B Yaci.
MiHa YMOB JXHBJIEHHSA GOJIiT CIHPHYHHAETHCL 10 KONMBAHHS PiBHS IPYHTOBHX BOJ,
KHH 3HAXOAMTHC GUla MOBEpXHi GOMOTa i pearye Ha 3MiHY CKJIaZOBHX BOXHOTO
j0aaHCy, O BH3HAYac BOAHHI pexuM Gorit (puc. 5.5).

3 MOPO3HHM BUIIHpaHHsIM. Cxiafeni BOHH 3 TOpQy, Ml IKHM 3HAXOIUTHCS BiuM
MepanoTa. Bucora rop6is gocsrae AeKiIbKOX METPiB.

Jl1s GOIOTHHX MacHBiB XapakTepHa HasiBHICTh BHyTpuzIHLOGOJIOTH
BosHHx 06°ekTIB (CTPYMKIB, PivOK, 03€p, MIKpOO3€p i TPACOBHH), TIOCIHAHH
AKHX YTBOPIOE€ BHYTPIUIHE000IOTHY TAPOrpagiuy ciTxy.

Jlo 6030THHX BOJOTOKIB BiTHOCATLCA CTPYMKH Ta pIgkH, Boun yTBOpHIHog
ab6o jmo 3aboouyBaHHA TepHTOpii, a0 € BTOPHHHHMH BOJOTOKAMH, KOT{
chopmyBaica B Iponieci GomoToyrBopeHHA. Bei BOAOTOKH MOKpam[yloTh
JApeHax 6onit. CTpyMKH Ta PiYKH BHTIKAIOTH 3 GONOTHHX 03ep a60 TPACOBHH]
IIBupKicTs Tedil y BTOPHHHHX BOAOTOKIB HE3HAYHA, a BHTPATH BOJAM Mafk)
I'mibuna ix He nepepumye 1,5-2,0 M, mipHuHa pycia — He Ginpine 10 M. ;

Jlo GOJIOTHHX BOJIOHM BIIHOCITECA 036pa i MIKpoo3epa. BONOTHI 03epa i
¢ BI[THOCHO 3Ha4Hi 3a IUIOIEIO Ta 06’€MOM BOAH YTBOpeHHs. Ilnoma ix Moxé
nepesumyBatH 10 kM, a rmOHHEA Aocarary 10 M i Gineme. IHosepxua o3efs
grcra abo BKpHTa cruraBHHaMH. Mikpoosepa — 11e BOHOHMH MEHIIHX pO3Mipisy
AKi 3YCTpi9aloThess BEIHKHMH IpylaMH cepell 3a6osodeHoi Tepuropii. BoHi
pO3TalIOBaHi Ha CXWiIaxX GOJOTHHX MACHBIB, 4 TAKOX Y MOHMIKEHHAX pesbedyd
BozoiimMu 60T 32 CBOIM IIOXOMKEHHAM GYBAIOTDh ITEDBHHHHMH T BTOPHHHHMNMY
Ilepuii icHyBany me [0 MOYaTKy YTBOpeHHS GOJIOTA, iHINi BHHHKIHM B IIpoliod
3abonouyBaHHs cyimi Ta eBOMION|T 600Ta. ]

Caoepinnmy BogHHMH 06’ €KTaMH GOJIT € TPACOBHHH — Tepe3BONoXeHl
AUTAHKA GONOTHHX MacHBiB, IO XapaKTEPH3YIOThCS PO3PIKEHOI0 TOpGHOBOM
Macoio, ciaboio AEPHHHOIO POCITHHHOTO IIOKPHBY Ta BHCOKHM DiBHEM BOJH, K
nepiofyHo abo MOCTIHHO 3HaXOAMTHCA Ha MOBepXHi. TPACOBHHH pO3TallIe
BYIOTBHCS Ha IUIOCKHX AUIIHKAX Y IEHTpanbHil 9acTHHI a60 Ha cXwiaX 6OMOTHHE
MacuBiB. Cepell TPACOBHHH CIOCTEpiraloThes IiTAHKH BiIKPHTOI BOAM,
TpsicoBurM 6yBalOTh 3aCTIHHHMH, 3 (PLTBTPALIHHM PYXOM BOJH Ta POTOYHI,

Puc. 5.5. Ceaon-
Hi KOJIHBAHHSA PiBHSA
IPYHTOBHX BOA Bif-
HOCHO HOBepxHi 6o0-
JOoTa B  yMOBax
noMipHoro KiIiMary
s "oy o "m "m ' 1'm 'm (3a KE. Isanosum)
Pyx Bomu B Gomorax BiAGYyBacThCA 3aNMEXHO Bij CTaHy, B sIKOMy BOHA
HaxonuThbes. 1lepeBakHa wacTHHAa Boau nepeﬁynae y 3B SA3aHOMY cram y
IS BHYTPIIIHE OKLITHHHOI, 34COPOOBAHOI, XIMIYHO 3B A3aHOITa K, HOI
Pororn. BilbHa BOfIa 3HAXOMHTHLCA Y BETIMKHX Kamnuipax, nopax Topd) TaKoOXK
 pyciiax GOJIOTHHX CTPYMKIB, O3€pIAX, TPACOBHHAX.
} Pyx BinbHOI Boau 3fiiicHiocTbea 260 MUTAXOM q)mm*pauu B poc.nmmomy
Boci i Topdosiit Maci, a60 MUIAXOM BUILHHX IOTOKIB MO TOBEpXHi GonoTa. 3a
JONONIPOBIAHICTIO GONOTHHE MacuB ABIAE cOGOIO JyxKe HEOJHODiIHY Macy.
PXHiH #oro map, ciulafieHui XHBHM POCIHHHMM NOKPHBOM i MOXOBHM

5.4. JKnnnenns ta poanmi Gananc Goxir. Pyx Boau B Gomorax

bonoTta ¥MBIAThC aTMOCHEPHHMH ONafaMH y BHULVIAL 0Lty abo cHiry,S
TIOBEPXHEBHMH T4 IPYHTOBHMH BOJIaMH, a TAKOX BOJIaMH PidoK i 03ep. 3aexHe:
Bif KiiMaTHIHMX ¢akTopiB, pelbedy Tepuropii, THIy Gosora, HopMH HOM
MOBEPXHi NiepeBaXxac Toit abo iHINMit BUJ )XHBJICHHS. 1

ATMOC(EpHI OnmaAM BHNIAJIAIOTh GE3MOCEPENHLO Ha IOBEPXHIO OOJIOTA
TOMY BEPXOBi 00JI0Ta XHBJIATLCA B OCHOBHOMY 3@ iXHilt paxyHok. [oBepxHe
BOAH, sKi CTIKAalOTh 3 IHJBHMINEHHX AIMSTHOK, JXUBJSTh HH3HMHHI Ta nepexiaHi
601101‘3 IpyHroBi BOAW BIRITPAlOTH BENHKY POJIb Y JKMBIEHHi TOP() SHHK]
BIIKNAZiB i € OCHOBHHMM JKEpelioM XHBIEHHs GOJIT yciX THIB. PiyxoBi ;
O3EpHI BOAHM HAIXOMATH Ha GONOTa B MeEpiof CTOSHHA BHMCOKHX BOX. ITUMH
BOJIaMH JXKHBJIITHCS 3aIUIaBHI Ta IpUTEpacoBi 60JIOTHI MaCHBH.

ATrMmocdepHi, TOBepXHeBi i

H IpYHTOBi BOJAH € CKIaAOBHUMH IIpHOYTKOBOY
9acTHHH BOAHOro Oanancy OoMT. ¥ BHEATKOBil 4acTuHi iforo 3HauHa MO
NpHUIIAJIac Ha CyMapHe BUIIapOBYBAaHHs, MEHIIa — Ha CTiK 3 OOJIIT.
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OYOCOM, Mae HabaraTo BHIIY BOJIOTIPOBi/HICTh, HiX OCHOBHa TOp¢$OBa Maol
oco0nuBo ii HYXHI [HapH.
3a cBOIMH Oi3HUHUMH BIACTHBOCTAMH (BOJOHDOHHKHICTh, Obinbrpaitf
TOMIO), TIIPOIOTIYHNMY, TAPOXiMITHIMHU Ta Gi0XiMIYHUMH IIporiecaMH BEpXHIl
map GONOTHUX MACHBiB iCTOTHO BifPI3HAETHCA Bill YCHOTO TOPQ’SHOrO Big
Kiany. Lle fae MOXIIHBICTS BUILIUTH B OOJIOTHOMY Macm;i JBa OCHOBHHX II1ap
(TOPM30HTH): BEPXHill — AKTHBHHH, JILTHHHF Ta BUXHIH — IHepTHMA (PHC. 5.

aHHA BOJM 3 OOJIOTHHMX MAacCHBIB NUIIXOM GinbTpamii BH3HAYACTLCH M
HOBHOMY BOJIOTIPOITYCKHOIO 3AAaTHICTIO BEPXHBOIO 1Iapy.

BHaclliJoK 3HAa4YHHX BeJHUYMH KoediumieHta oinbTpanii B AistTbHOMY
H3OHTI, IOIIOBI BOJIM, SKi BHIIAAAI0TE Ha OOJIOTO, HE 3aTPHMYIOTHCS Ha HOTO
pBepxHi, a IBUAKO IPOCOUYIOTHCA [0 PIiBHS IPYHTOBHX Boj. ToMy Boda IO
pepxdi 6osioTa, SIK MpaBMWIO, He cTikae. Mana BOJONPOHMKHICTE TOPQY,
a 3yMOBJIIOE IIOBUIBHUI PyX B HbOMY BOAH, CIPHYHHAETBLCA OO TOTO, IO
Ki THIM OOMT MOIVIMHAIOTH BOAY i BUTpPadalOTh ii 3HAYHOIO MipolO Ha
flapOBYBaHHs, BULAAIOYH Ha XKHBIICHHs PiYOK HE3HAUHY YACTHHY.

| BucoTa piBHS IPYHTOBHX BOJ Ta HOTO KOJIMBaHHS 3aleXaTb Bil THITY
MOTHHX MikponammadTis i penbedy nosepxsi 6on0Ta. HaiiHmkunii piBeHb
HTOBUX BOJ Y JicoBHX OoyloTHHX MikponaHamadTax. CepenHiii piseHb
HTOBHX BOJ ¥ 3HIDKEHHX €IeMeHTax penbedy Ha 30-40 cM HiDK4e IOBEPXHi
hora. 3i 3SMEHIEHHAM BHCOTH Ta TYCTOTH JEPEB CepelHiil piBeHb IPYHTOBHX
M TiABMIYETHCS, 2 aMIUTITYa KOJHUBaHb 3MeHIIyeThesd. Ha MoxoBHx Gonortax
JiepeBHOI POCIHHHOCTI) piBeHb IDYHTOBHX BOJ HaHBHILMH, a aMIULTyAa
MIHBAHE MPOTATOM POKY HaiiMeHIna.

Puc. 5.6. Cxema Gynosu Topd'suoro Bigknaxy (a) Ta gismabHoro i u{epTHo
mapiB (6) BepxoBoro 6oy0Ta
1 — minepanbHe fHO, 2 — canmpomens, 3 — oyepeTsiHuit Topd, 4 — XBOWOBHI 'ropq),
— ocoxosuit Topd, 6 — micoBuit Topd, 7 — rimHosmit topd, 8 — 1weiixuepin
edarnosuit Topd, 9 — myxiskoBo-carnosmit topd, 10 — charnosuit Topd, 11
moBepxust 6omoTa, 12 — piBeHb IPYHTOBUX BoA, 13 — HIDKHill TOPM3OHT RiSILHON
mapy, 14 — inepTHU# Wwap '

]

5.5. Tepmiunmit pexxum 6ot

'+ Tepmiunuii pexxuM GOJIT BU3HAUAETHCS HE TUILKH KITIIMAaTHYHUMH ¢akTopa-
, ajle § 3aJIEXHTh BiJi BOAHO-TEIUIOBHX BiacTHBOcTell Topdy Ta Horo
XHLOT'O JisnpHoro apy. Topd y npupoanoMy cTaHi ckilafaeTbes 3 opra-
QHOI'O CKEJIETA 3 He3HAYHHM BMiCTOM MiHEpaJILHUX PEYOBHH, BOJH Ta IOBITPA,
My OCOOJIHBO BasJIMBY POJIb BiflirpaioTh TEIUIOEMHICTh i TEILIONPOBiIHICTE
ppdy. BoHu 3anexath Bil 06’€MHOTO CIiBBiIHOIIEHH: OPTaHitHOI PEUOBHHH,
pi01 i HOBiTPA Ta IXHBLOI TEILTOEMHOCTI. TeIIoeMHICTh MOBITPS HE3HAYHA, 00 €M
oi peqoBUHH y TOpdi cTaHOBUTL suiIe 7%, i TEIUNIOEMHICTE ii ITOPIBHAHO 3
[UIOEMHICTIO BOAH TeX HeBelIHka. OTXe, TEIUIOEMHICTh TOpdY BU3HAYAETHCA
IBHICTIO BOAH B HhoMy. UuM Ginbmuit BMict Boau B Topdi, TiM Ginbiia foro
OEMHICTL 1 THM HOBUJIBHIIIE BiH HATpiBaeThCAa W OXOIOIXKYEThCA.
3 rmubHMHOIO aMIUTITY[a KOJIMBAHHA TeMIiepaTypd Topd’sHOro BiAKIany
eHIIYEThC. B ymOBax NOMipHOTO KniMaty ao6oBHil Xif TeMmIepaTypH B
bHOMY IIapi TopdoBoro 6onoTa NOMITHMI JHIIe A0 MIHOHMHM 15-25 cM, a
BOHHI KOJHMBAaHHA TEMIIepaTypH crocTepiraiothes 1o rmubunu 3,0-3,5 M. Ha
MOMHAX, 10 HepeBHITYIOTh 35-40 cM i 4-5 M, BiamoBigHO O060Ba i Ce30HHA
a TeMItepaTypH BiCyTHS.
Jlo6oBi i ce30HHI KOJIMBAHHI TEMIlepaTypH B Topd’saHoMy GOJIOTI MeHIi,
Pk y MiHepalbHOMY I'PYHTi, BOHH 3MEHIIYIOTbCA 31 30UIBLIEHHAM BOJIOTOCTI
yuTy. BesnocepeHso Ha MoBepxHi 60510Ta JO6OBi KOTHBAaHHA TEMIIEPAaTyPH
guHi yepe3 Te, HIO TYT Maiike BiCYTHs Iepefavya Telula Ha IJIHOMHY.
axcHMMaJIbHI JITHI TeMIepaTypH Ha NOBEpXHi MOXOBHX OOJIT MOXYTb
besrati S0°C, O cIIpHsie MABUICHOMY BUIIZpOBYBAHHIO. ’
B yMOBax XOJOJHOrO Ta IOMIpHOTO KiliMaTy 6oJioTa 3aMep3aloTh 4epes
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AiznsHad map 60510Ta XapaKTepH3yeTbes iHTEHCHBHUM BOJIOr00OMIiHOMY
at™Mocepolo Ta OTOYYIOUHMMH 60JIOTO TEPHTOPISIMH; TIepPiOJHYHHM
KOMHBAHHAMH B HOro Mexax piBHIB rpyHTOBHX (6ONOTHHX) BOJ i 3MiHHH)
BMICTOM BOJIOTH; BHCOKOIO BOJONIPOHHKHICTIO Ta BOJOBIJJAueio i IMBHIKON
3MiHOIO (3MEHIIEHHAM) iX 3 NIHOHHOIO; NIEPiOAUIHHM AOCTYIIOM ITOBITPS B IOPK
AKi 3BiNLHMIHCH Bil BOXH IPH 3HIKEHHI PiBHS TPYHTOBHX BOJ, BEIHKOM
KUIBKicTIO aepobHUX GakTepiif Ta MiKpOOPrauisMmis, KOTpi CIPHAIOTH TIPOTiCCaN
TOpOOYTBOpEHHS; HASIBHICTIO pocnmmoro TIOKPHUBY, IO cKlafa€ BEpXHiH Haf
JiSTTEHOTO TOPH30HTY. b

Ha BizgMiHy Bix AissiibHOrO TODH3OHTY, IHEPTHHH FODH3OHT XapakKTepH
3y€Thed TMOCTIHOK KiMBKIiCTIO BOAM HPOTATOM POKY; NMOBiIBHMM BoIorooBy
MiHOM 3 HiZICTHJIAIOYUOIO IIOBEPXHEIO, AKa ckiajeHa Topd sHUMH BifkiiaJaMil
HH3BKOIO BOJOIIPOHHKHIiCTIO Topdy; Biacyraicrio mocryrmy noBirps B nopl
Topdy; BiACyTHiCTIO aepobHMX GakTepiil i 3arajlbHUM 3MEHIIECHHSIM KUIBKOCE
MiKpOOpraHi3MmiB. 4

Mexero Mix AiATEHHM Ta iHEPTHHM FOPH3OHTaMH € CEepelHE ITONIOKEHH
MiHiMaJIbHOTO PiBHA IPYHTOBHX BOA y 6OJIOTI.

IBuaxicTe pyxy BoaH y TOpQoBiil Maci 3anexuTs Bif ii BOAONIPOBIAHO
TTOKa3HUKOM 4Oro € KoedirieHT GinsTpallii, Kui, y CBOIO 4epry, 3ajleXuTs Bl
cTyneHs poskiafanus Topdy. IIBuakicts dinbTpanii y BepxHiX Imapax 60107
MOXe€ JOCATAaTH KUILKOX AECATKIB i HaBiTh COTEHDL MeTpiB 3a 106y, THMUACOM 1§
B iHEPTHOMY HIapi BOHAa CTaHOBHTb MAakKCHMyM 6 M 3a pik. OTxe, [IBHIKiCTH




15-17 nuiB micna nepexojy TeMIlepaTypH IOBIiTpS 4epe3 Hyib, TOGTO misii
o3ep i pidok. BojoTa mepexifHOro THIIYy MOYHHAKITEL 3aMep3aTH OJHOUACH
3aMep3aHHAM MiHepanbHuX TpyHTiB. CarHosi Gonota 3aMep3aoTb Mi3H
I'mubuna rpoMepsaHEa TopdhoBo—6GoNOTHOI MacH — 19-42 ¢M, To6TO MeHtl
HDK JIMOMHA MpOMep3aHHS MiHepabHHX T'PYHTIB. MakcuMmasibua TG
NpoMep3aHHs TOpQ sSTHUKIB — 60-65 M. 1

BigraBanus 60T 3aM€XUTh Bif KIIiMaTHUHHX YMOB, TOBILMHH Mep3iig
TPYHTY i CHIrOBOI'O MOKPHBY, TOMy HOro CTPOKHM OyIyTh pi3Hi B OKpe
OONOTHHX MiKponaHamagTax. =

f, o BNIMBAE HA 3HIKEHHA PiBHA IDYHTOBHX BOJ. BecHsHUIA cTiK micis ocy-
HHs OOJIIT B ONHHX BUIIafKkax 30ibIIyeThes, B iHIIMX 3MeHITYeThCst. Bonora
Ji/IOMy He CIIPHSIOTH 36LIBIIEHHIO MEKEHHOTO CTOKY, TOMY ILI[O BIIITKY 3 HHX
flapoByEThCA GaraTo BOJIOTH, A IIPH 1(bOMY TOBEPXHEBHUIT CTIK 3MEHIITYETHCA.
TakuM uymHOM, BIUIMB OOJIIT HAa CTiK pidok He OAHO3HAYHHIL. V 30HI
aTHHOI'O Ta HAJIMipHOTO 3BOJIOXKEHHA 60JI0Ta NPAKTHYHO He BIUIMBAIOTHL Ha
PMY PIYHOTO CTOKY i 3HHXYIOTb MAKCHMAaJIbHHUH CTiK piuoK. BOJIOTHI MacHBH,
3Ha4Hi IJIONIi 3alHATI 03epaMM Ta MiKPOO3€paMH, CIPHAIOThH PEryJIIOBaHHIO
pky piuok. 3a HasiBHOCTI GOJIOTHHX MacHBiB y paiioHaX HEIOCTATHLOIO
DIIOKEHHS PIYKOBUH CTiK 3MEHINYETLCS MOPIiBHAHO 3 He3aboJIOUeHHMH
lo360paMu. 3HauHe OCYIIeHHs OOJNIT HEraTHBHO BIUIHBAE Ha MaJli BOJAOTOKH.
Otxe, B LiToMy OCyIEHHs OOJIT CIPHAE BHPiBHIOBAHHK) KOJHBAHHS CTOKY
aroM poky (1.O. HluxnomaHos, 1989).

9.6. BrumB Gouit Ha cTiK pivok

Brumus Gosit Ha cTik piYok Mae NPHUHIMIOBE 3HAYEHHS WA OLM|
riZpoNOriYnoi posni GoMiT y MPHPOAHHUX KOMILIEKCAX TA OLIHKH MOXJIMBHX I
CTOKY Pi¥OK IIpH OCyIyBaJIBHil Mesiopariii. ‘

ITo-pi3HOMY OLiHIOBANHCH (aKTOPH, IO BIVTUBAIOTh HA 3MiHY CTOKY pitd
YacTtHHa rigposioriB BBaxana, mo Gonora 30UIBINYIOTh BECHAHMIT CTiK, iN
JMOTPHMYBAIHCEH IIPOTHIENKHOT JYMKH.

Ans 3’sgcyBanHs poni GomitT y ¢popMyBaHHI CTOKY pidoK HeoGx i)
BHXOJHUTH IK i3 3arajlbHHX XapaKTePHCTHK TiAPOJIOTiTHHX BIACTUBOCTEH 60
TaK i 3i creuu¢pivHEX ocoGiuBocTeil okpemux THmB iXx. ITpu LBOMY
BpaxoBYBATH, B fAKiil KniMaTU4HI 30Hi 3HaX0qUTHCA 60TI0TO.

3aralbHHAMM BIACTHBOCTSIMH, SIKi XapakTepHi A7 00T i IKi BINIMBAOTh
CTIK, € MiABHINEHA 3JaTHICTbL BHIIapOBYBaHHA H TpaHcHipallii nopiBHmi
HaBKOJIMIIHBOIO CYINEIO; IOPIBHAHO Masuil 06'eM BomH, sikuil Gepe ydacTy
BHYTDIIIHLOPIYHOMY BOJIOrOOBOPOTI, BifHOCHO 3arajibHOi. KUTBKOCTI BOIY |
GoIoTi; He3HaYHa BOAOBIANaYa B MeXEHD, K Pe3yJIbTaT pisHOI BomonpomycKilf
30aTHOCTI AISUILHOTO Ta iHepTHOro mapis Topdy. KpiM Toro, Ha ¢dopmyBan
CTOKY 3 COJIT BIUTHBAIOTH BUM XUBJICHHS, HEOIHAKOBI 11t pisHux Tanie 6oy
pi3HeE 3a B&IMIHOIO BHIIAPOBYBaHHA.

Y 3B'S13Ky 3i 3HAYHMM BHIIapOBYBaHHSM i TPAHCHIpaIfieio 3 TOBEPXHi,
GojloTax 3MEHIIYEThC CepeNHs BEJUUHHA CTOKY: i3 3aGOI0UeHHX TepHTOpifk
Pi¥KH CTiKae MeHIIe BOAM, Hix i3 He3a60I0UEHHX 3eMellb. 3HHKEHHS 3aransy
3BOJIOKEHOCTI TEpHTOpil NPHBOAUTL [0 36iNBINEHHS BigMiHHOCTEH
BUIIAPOBYBAHHI 3 ITOBEPXHi GOJIT i HE3a60MOYEHHX 3eMeTIb.

B 30Hi TyHIpH BUIIapOBYBaHHA 3 GOIIT i He3aGONOUEHHX 3eMeNb B YMoH
HaJIMIDHOTO 3BOJIOXEHHS Mafike OAHaKoBe. PisHHNS y BHImapoByBa
(0co6mHBo i3 3a60T0TEHNX 3aIUIAB i AENBT PiUOK) 36iTBIIY€EThCA B TiCOBilt 304
AocArae HAHOLIBINOTO 3HAYEHHS B 30Hi CTemy.

Otxe, OesnocepenHiM HACTIAKOM OCYyIIEHHA ©OOoJiT € 3MeHlue
BUIIaPOBYBAHH i BITIOBIAHO 36iIBIIEHHS CTOKY PidOK (L Pi3HHIA THM GiTb L
YMM [iBAEHHIINe pO3TAIOBAHMIA OCYIIICHHIT GOOTHHE MacHs).

Y 30Hi J0CTaTHBOTO 3BOJIOXEHHS 3GUILITEHHES CEPEIHBOrO CTOKY MiciIs od
IIeHHs GOJIIT BiftGyBa€ThCs BHACINOK CHIPALIOBAHHS BiKOBHX 3allaciB MiA3eM o
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5.7. BuBueHHs Ta NMpaKTHYHE 3HAUYECHHA GOJIT

t  PisHOOiuHe BUBUEHHA GOJIT 3 METOIO IX OCBOEHHA IPOBOATEL 6AraTo HayKo-
JOCIIHMX IHCTHTYTIB, OOJIOTHHX CTaHIIH Ta iHIMHX ycraHoB. OHAK, IOPiB-
0 3 piYKaMH B IIpOJIOriYHOMY BiIHOIIEHHI 60J10Ta BUBUEHI 1I1€ HEIOCTATHBO.
' IIpu BUB4eHH] 6OJIT 3aCTOCOBYIOTh SIK CTALIOHAPHI, TaK i HOJBOBI (€KCITe-
iFfHI) JOCTHIKEHHS. B OCTaHHIX LIMPOKO BHKOPHCTOBYIOThL aepo)OTO3HOM-
, 110 J1ae MOXUTUBICTS JOCHTD J€TAIbHO BUBYATH Pi3Hi BUIH GONOTHHX MiKpO-
JmadTiB, CIIOCTEPiraTH HANPAMKH CTOKY Tomo. Ha crieniansHux 60J0THHX
BHLIIIX BHUBYAIOTL €IEMEHTH BOAHOTO OanaHcy OGOJNT, BOAHI BIACTHBOCTI
pby, TepMiyHHH pexum OOJIT, peXHM piBHIB IpYHTOBHX BOA Touo. Ma-
plary UX NOCTIKEHb BHKOPHUCTOBYIOTH IIPH PIi3HHX BOZOTOCIIONAPCLKHX
paxyHKax, HacaMIlepe/l IpH NPOEKTYBAHHI OCYIIYBATIbHHUX CHCTEM.
Ocytuerrs GOIIT MOJArae B INTYYHOMY 3HIDKEHHI PiBHS IDYHTOBHX BOJ| Ha
0Tax, IO CIPHYHMHAETBCS AO 3MiHU CIHIBBIJHOINEHHS €JEMEHTIB BOJAHOIO
MaHCy Ta mepepo3noAiny croky. B VkpaiHi ocHOBHI ocymyBanbHi poGOTH
pBOATLCA B ITomicci. ‘

OcymeHi 6010Ta MalOTh BEIHKY IOCIONApChHKY IiHHicTh. Ha ocymeHHx
MMHHEX 00JI0TaX PO3BHBAETLCS BHCOKOIPORYKTHBHE CUILChKE TOCIIOAAPCTBO
JPOLIYIOTh KOPMOBI, 36pHOBi, OBOUEBi KyILTYPH).

KpiM Toro, fomora MicTaTh BENMKHI 3arac TEIUIOBOI eHeprii y BN
b oBoi Mach. ITeprmi enexrpocranyii B Pocii (IlaTypcbka, Kamypcbka Ta in.)
g1 30yn0BaHi Ha 6a3i BukopucTaHsa Topdy sk manusa. Topd TakoX LIKPOKO

OCOBYEThCA B XiMidHiN IIpOMHCIIOBOCTI (3 HHOTO BHPOGISIOThL sl XiIMIYHHX
oflykTiB, TakmX, K OiTyM, amiak TOIIO), CLILCLKOMY TOCIOAApCTBi (K
PpuBo), GYMBHMITBI (K GymiBebHUI Matepian). IIpoMHcnoBe CKyIueHHS
pby HasuBaOTL TOpoBHM porosHIeM. HalGUIbmi NPOMHCIOBI POJOBHINA
by maroTs Pocist, Kanaga, ®iunamais ta CIIA.

HobyBalorh Topd 3a HONOMOIOI0 CHEeLiadbHHX (pe3epHHX Ta €KCKa-
FOPHIX MaIlHH.
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fiviax CHIr JIErKo 34yBacThed BiTPOM abo CIIOB3ae, a Ha INIOCKUX Ta BBICHYTHX
ppMax peiibedy BiH, HaBIAKH, JIEXUTh MPOTAroM 6arathox pokis. Kpim Toro,
‘ HAKOIHYEHHS CHITY BIUIMBAE B3aeMHe PO3TalllyBaHHs cxunis. [Tepudepitini

CTHHM TipChKHX MAacHBIiB OAEPXKYIOTh OillbIlle OIafiB, Hix LEHTpalbHi, KyIH
PBiTpsiHi Mach HaAXOMATL YXe CYyXUMH. BHACHZOK [BOrO B IEHTPATIbHHX

CTHHAX TpCHKHUX MacHBiB CHIrOBa JIHIA IEKHTL BUIIE, HiX Ha iXHiX OKOIHIIIX.
¥ PosBaHTaXeHHsSI HAKOIHYEHOTO CHIry BifGyBaeTbesd MOCTIHHO NUITXOM
foB3aHHS YTBOPEHHX JTHOAOBHKIB a0 CXOJ0M JaBHH.

JIaBHHA — Ij¢ CHIrOBI MAacH, AKI CITOB33I0TH 3 IOXHJIOI MIACTHIAOYOI
pBepXHI TIPCBKHX CXHTIB, 3aXOIUTIOIOUH 3 coBOI0 HOBI MacH cHiry. JlaBuHu
BpaxTepHi fis NipCHKHX MacHBIB, A€ KPYTICTh CXITB IIOHAA 15°, a MOTYXKHICTh
firy nepespmye 0,5 M. JIaBHHM MOXYTh YTBOPIOBATHCA SK y TEIULy, TakK i B

NIOZIHY [TOPY POKY.
¢ 31uMOBI J1aBHHY, a00 JIABHHH XOJIOHOIO IIEPiOAly, YTBOPIOIOThCS TOA1, KOIH
{xuii CHIr BUITaZiae HA MIPOMEP3IY MOBEPXHIO CTAPOrO CHIr'Y, HAKONHYYETHCH
HEOMY YV BENHKiil KUIBKOCTI i ITOYHMHAE CTIOB3aTH BHACHINOK TOro, LIO MiX
bkiM i Mep3IMM cHIroM Maitxe He AiI0Th CHIIM 34eIUIEHHA. B miclsix, g€ KyT
pxuny nosepxui BenukHi (TOHany 45°), cHiroBa Maca 3PHBAEThCA Bil
HMEHIIOrO CTPYCY TOBITPsI YH MiACTIIIAaYO0I IOBEPXHi (TOCTPiN, MOPHB BIiTPY,
ki 3BykH). Taxi fMaBUHH Ha3HBalOThesd cyxHmH. 1IIBHAKICTL IX pyxy — IO
100 m/c.

JIna Terwioi mopH poky OUTbLI XapaKTepHI MOkpi, a60 IPYHTOBI, 1ABHHH.
DHU PYXAlOThCs O 3MOYEHIH TaloK BOAOKO IIOBEPXHI TPYHTY abo CHIry.
WXaI0ThCA 11i JIABHHH [1ePEKOUYBAHHSAM, HAa CBOEMY IUISXY BOHH 0OpOCTalOTh
OBHMH MacaMH CHir'y, 3aXOIUTIOIOTh KaMiHHA, 3eMIlo, JepeBa Tomo. Jlyxe
CTO MOKpI JIABHHH MaIOTh IOCTiHHI UIAXH pyXy, SKi Ha3HBAXOTBLCA JOTKAMH.
ofi NpH MafiHHi JaBHHA CBITHTHCS B TeMpsABi Houi OmakuTHHUM abo
OBTYBATHM KOJNLOPOM, WIO BiA3Hauanocs Ha JibOJOBHKY DequeHka.
IpuuiHo0 NBOrO SBHMINA € EIEKTPHUHI PO3PANM, AKI BUHHKAIOTh NPH TEPTi
CTOK cHiry. Bararo nasuH GyBae B Asbnax (500-600 3a 3uMy), Ha KaBkasi Ta
aMipi. 3ycTpivaloThbes] BoHH i B Kapnarax.

JIaBuHHN — nyxe Hebe3reuHe sIBUILE, K€ 3aBJa€ BETHKHX MaTepialbHHX
BUTKIB, a iHKOJIH i 3a0HPaIOTh XUTTS MoJel. 3amo0irTH BHHHKHEHHIO JIABHH
DXKHA 3AJIICEHHSM CXWIIB, CIIOPYIDKEHHSAM TEpac; 3aXUCTHTHCS Bifl HUX MOXHA
JOTIOMOT 00 JIABHHOPI3iB, IIUTIB Ta AaM0, [Ki BIABOAATE JIaBUHH BiJl CIIOPYL.

Jsoq0BHK — Ife Maca JABOAY 3 MOCTIHHHM 3aKOHOMIDHHM pDYXOM,
P3MIIIEHHIT B OCHOBHOMY Ha CyIIi, BiH Mae reBHY dopMy i 3HauHi posMipH.
BOPIOIOTLCA NILOJIOBHKH BHACIIJOK HaKOIHMYEHHA Ta IepeKpHCTamizaiii
ochepuux omnafis. ['oJoBHE IKepeno XHUBIEHHS JbOLOBHKIB — TBEpAi
a[H, siki HArpoMaJIiicsa Ha JHi Ta CXHJIax 3alafivH, 3 SKUX | [OYHHAIOTECA
boroBuxn. HakonuuenHs cHIiry y Bit' eMHHX dopMax penbedy BiaOyBaeTbes B
pMy pasi, KOJIM KiNBKOCTI TeIlla, O HaAXOANUThL Ha 3eMHY IIOBEPXHIO Ha JaHiii
PpUTOPii, HeOCTAaHHA AL TOTrO, 0O YBECH CHIT, AKHi BUIIAB, Mil' pO3TaHyTH.

KonTtpoimbui 3anwranis

Ifo nasuBaeTbCA 6OIOTOM i AKOrO MOXOKeHHs 6yBaloTh 6osora? :
Je nomupeHi 60710Ta Ta 1xa 3a60J0YeHICTh OKPEMUX PETioHiB 3eMHOT KyJii? |
Skux THniB 6yBaloTh 60JI0Ta Ta fKi 0cOBIUBOCTI iXHKLOI 6y10BH, Mopdororif
rizporpadii?

11lo po3yMmitoTh mia BoaHUM OantancoM Gomit?

1Mo Take misyTbHEIT Ta iHepTHUH Mmapy 60JiT?

YHM XapaKTepHU3yeThcs TEPMiuHHUI pexxuM 6oit?

Sk 60oy10Ta BIUTHBAIOTh Ha CTiK pitok?

Slke HapoJHOrOCHOAAPChKe 3HAUEHHS MaloTh 6onoTa?

6. TTAPOJIOITA JIbOJIOBUKIB

6.1. ¥rBOopeHHA JHbOXOBHUKIB

Ha neBHHX JinsHKaX 3eMHOI KyJli CKIaJacTbCs TaKe CIIiBBiAHOIIECHHA
KIIIMaTHYHIMH eJIeMeHTaMH, 3a AKOTO cepeHbOPiIYHA KiTBKICTh TBEPAUX Ol
JOpiBHIOE BUTpATi iX HA TaHEHHS Ta BHNapoByBaHHA. Lle Airauxu pisHOBS
ab0 HynLOBOTO banaHCy IPUOYTKY — BUTpaT cHiry. JliHid, sika nofinse jins
(oGnacri) 3 JogaTHIM Ta Bil'eMHHM GajlaHCOM CHITY HA3HBAETLCS CHITO,
Jgiriero. Komu cHiropa JiHis BU3HaUaeThCs KIIMAaTHYHIMH YMOBaMH MiCIIEBQ
BOHA HA3WBAEThC KIIMATHYHOIO, 2 KOIHU Nie i MiceBUMH OCOGIIHBO
penbedy (EKCIO3HUITEIO Ta KPYTICTIO CXHIIB) — oporpagigroro. Huxkue cHirof
TiHii BUTPATH CHIry HEpPEBHINYIOTh IPUGYTOK, TOMY CHirOBHIi IIOKPHB TaM Gy}
nepioguyHo. BHIite % CHiroBoi JiiHii mpUOYTOK CHIry OUIBIIHL 32 BUTpaTH,
BiibyBaeThCs OesnepepBHe Hakolmu4ueHHs Horo. CHir HaKOMUyeThbes 1O e
BHUCOTH, HIXX4€ SIKOi 3HOBY BCTAHOBJIFOETECS PiBHOBATA. ]

V monapHUX pajfoHaX CHIroBa JIiHisS po3MileHa JyXe HU3BKO, IO MOoAcH
€ThCSl HU3bKUMH TeMIlepaTypaMH NOBIiTps. ¥ niBAeHHi miBkyJi, 11 AKoi xap§
TEpPHMIl OKeaHiYHHIl (MODCBHKHIf) KIIiMAT, cHirosa JiHis cKpi3h po3Tamons)
HIDKYE, HiX Y THX caMHX IIHPOTaX MiBHIYHOI HiBKYI, a HoYHHaouH 3 62° 1y, §
BOHa JISXHUTH Ha piBHi Mops. HaiiBuIie cHiroBa JiiHisg po3MimieHa B cyoTpori
IO II0B’33HO 3 CYXiCTIO HOBITPsA B IIMX mMUpoTax. Ha ekBaTopi BOHA JIEXKHTh §
BHCOTI 4900 M, a B cyOTpoliikax — Ha BHcoTi 6500 M. V ripcekux paiiol
MiBHIYHOI ITiBKYJIi CHiroBa JjiHisd Ha CXHJaxX MiBHIYHOI €KCHO3UIll po3Mily
HIDKYe, HDK Ha cXminax MiBAeHHOI excriosunil (Hanpukman, y JUKyHrapcbKd
Anaray BoHa JexuTh Ha BucoTi 3000 M i 3500 M BiAOBiAHO).

Benukowo Mipoio Ha BHCOTY CHIrOBOI JIiHil BIUIHBaEc po3MilieHHs Xpel]
BiJHOCHO pyXy NMOBiTpsHUX Mac. Tak, Ha HaBiTpAHMX cxmiax Benukoro Kask§
BOHA JIEXUTb Ha BucoTi 2800-3000 M, a Ha MiABITPAHMX (CXiAHHX) —
3300-3500 M. 4

PosamMilieHns cHiroBoi MiHii 3ajexuTs Takox Bix dopMm penbedy. Ha kp
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YHOUI Ta B3UMKY.

ITix uac pyxy JbOMOBHKA B HLOMY YTBODIOIOThCS JIOMEPEYHI Ta TO3JOBXI
b7, TloriepedHi TPIMHKM BHHUKAIOTH NIPH HAgBHOCTI B JIOXi JILOJAOBHKA
WHITX TIOMepeuHuX yerymiB, Ha Jiyxke KpYyTHX ycryliax MOXYTh YTBOPIOBATHCS
oponany. Illupuna, rHOHHA i AOBXKMHA TPIlHH pi3Hi. B HeHTpalbHHX
jcTHHAX IO IOBHKA TIOIIEPeUH] TPIlHE MOXYTh JOCATaTH ITTHOHHN 250 M (TipHt
bpe/uix rbnuax 1o 50 M). 3HM3Y TPIMHH 3BYXYIOThCA i 3MHKaIOThes. TTicis
FO, sIK JILOJAOBHK IepeiIoB pi3KHil ycTyIl, HollepedHi TPilliMHH 3MHKAIOThCH,
§ep3aloThes I YTBOPIOIOTH Ha MOBepxHi Jibody wBH. IToaibHO x0 PpidoK,
ONOBHIKH [IPH 3yCTPidi MOXYTh MIMBATHCA B OJHUH BEIHKHI] NLONOBHK. IHOMI
parUIIOTLCS ABOXAPYCHI JTHOJIOBHKH, SKi YTBOPIOIOTBHCS LNISIXOM HaTiKaHHA
0ro JILOJOBIIKA Ha iHINHM.

Orxe, [is icHyBaHH# JIbOJIOBUKIB TNOTPiOHMH BOMOTHH KiiMat §
Bil eMHUMH TeMIIEpaTypaMH B3HMKY Ta BIITKY. BIITKY MOXyTE criocTepirariig
i IWIOCOBL TEMIIEpaTypH, alie Mepio 3 TEIUIO MOroAol0 Mae OyTH KOPOTKH)
100 cHIr, SIKUit BHIAB, HE BCTHT PO3TAHYTH. 3

Teepai aTMocdepHi ofajM, #Ki HAKOIHUYIOTHCA B YBICHYTHX (opMil
penbedy, 3 HYacoM 3MIHIOIOTH "CBifl mepBicHHIT Burisig. ITim micro coHsu)
ITPOMEHIB CBixkHIl CHIT y [TOBepXHEBOMY Liapi posrae. Tajla BoAa Mpocouyelh
B 6. CHIry i, 3amep3aloyH, yTBODIOE JIbOUAHI KpHcTayiH. BrHoui nopepXul
TAJIOr0 CHITY BKPHWBAEThCS JILOASHOIO KipKOIO, sIKa Ha3HBAECTLCS HACTE
OpnouacHO 3 HUM CcHIr ocigae i yminpHIOETHCA. B Mipy moganbuiof
HAKONHYEHHs CHIry Horo HIDKHI IIapH IIJ TUCKOM BepXHIX Iie OGinbi
YUIBHIOIOTLCS 1 IIEPEXOMSITh Y IIyXUPYACTY cipo-6ily Macy, KOTpa cKiIagacth
3 nedpopmoBaHNX NbOASHMX 3epeH. Ilg Maca (i HasHBAIOTL DIpHOM) M
minpHicTs 0,3-0,5. 1

IlepioguuHe BHIIaJ(aHHA CHICY 3YMOBIIOE ImapyBaTy OyzoBy ¢ip
IToTyxHicre Horo OKpeMHX NpOIIAapkKiB pi3Ha: Bil KiIbKOX MLTiMETpiB
HJeCATKIB caHTHMeETPiB. Yce OB yIIiNBHIOYHC, GipH HepexoNHTs v OUIN
¢ipHOBHIi Nix (3i minbHicTIO 0,85), a Jai B YHCTHIA MPO30pUIA Jif 6IaKUTHOMN
KoJbopy (31 mineHicTio 0,88-0,94), sxuil HasHBAeTbCS JBOJOBHKOM 8
TTIETYEPHHM JIBOJOM. ‘

3MiHa KOJBOPY Ta MiNBHOCTI JBOAY MNpH YTBOPEHHI JIbOAOBHKA
CIIPUYMHCHA eTiIMIHYBaHHAM (BHIaJEHHAM) 3 MacH JIbOAY MyXHpIiB MOBIiTH
3okpema, nyxkuit (cBiXuif) cHir Mictute go 90% moBirpsa, ¢ipa — 608
¢dipHoBuit nix 30%, reTuepHuii — 15%, a Maca 1 M ckiazae BinmosigHo 92 of
367, 642 Ta 917 xr. 4

BaxctHBe 3HAYEHHS IIPH YTBOPEHHI JILOAOBHKIB Mae pexe/Iarid (3Mep3anif
OKpeMHX Opmin Jboxy npH crekandi). IIpu Temmepatypi 0°C pexensit
BiIGYBa€ThCsA 32 HOPMAIILHOTO THCKY, a ITPH OUThIN HH3BLKHX TEMIIepaTypax —
HiABHIIEHOro. BaXUIHBOIO BIACTHBICTIO JLOAY € HOro JLTACTHYHICTB, TOOR
3JaTHICTb TeKTH MiA Ai€l0 cIiH Bard. [IIacTHYHICTE AbOAY TAKOK 3aJIEHKUTh ‘
TeMIIEpaTypH i THcKy. UM Temnepatypa 6imxda go 0°C i, M 6inbioro T
3a3Hae JIiA, THM IDIACTHYHIINNM BiH cTae. ITix ficro iy Baru ta mwiacTHYHOQ
JILOJIOBHKH PYXAIOThLCH.

Pyx 7AbOMOBHKIB NMOYHHAETHCA TOZAI, KOJHM TOBIIMHA iX JOCATHE IICBH{
KPHTHYHOI TPYKHOCT, sIKa, Y CBOIO Yepry, 3aleXHTh Bil MOXWIB cXilf
3BMuaiiHO KpHTHYHA TOBUIMHA JLOAY craHOBHTH 15-30 M. IlIBuikicrs py
JbOJOBHKA THM OinbIna, duM Oinbilla HOro NOTYXHiCTh, OiNbIINE MOXH
IIOBEPXHi Ta JI0Xa JIbOJOBHKA.

HIBHAKiCTE pyXy JBOAOBHUKA 30LILIYETHCA MIPH MiJBHIIIEHH] TeMITEpaTyQ
IOBITPA, ¥y 3BYXeHHAX AoiduHU. CepeqHs MBHAKICTE pPYXy JILOJOBHKA
0,5 M/moby. HailiGinpImmy IMBHAKICTL pyXy MAaloTh JIbOAOBUKH ['perutannii
40 M/no6y. Cepeanst yacTHHA JILOJIOBHKA Ta HOro MOBEPXHEBI IIapH PYXaioTh§
HIBHJIIE, HiX OKpaiHHi Ta rHOHHH]. BleHb Ta BIITKY INBUAKICTL pyXy Ginbiuf

6.2. Po6oTa JLOAOBHKIBR

CTikaouy 0 cXmiax Tip, JLOXOBHKH 3a JOIOMOIOI0 BMEP3JIOTO B HHX
iHHS Ta Yepe3 HepiBHICTh AHa BUKOHYIOTH BE&JIHKY PyHHIBHY po6OTY — CIIpH-
FI0Thb JbOJOBHKOBY eposito. HaciminkoM wiel eposii € yrBopeHHs crenudiu-
hro mapmuadTy “KyuepsaBHX ckellb” (KynosionoAioHHux rop6is) Ta “GapaHauux
6ip” (aiinernoni6uux rop6is). Taki dopmu penbedy xapaxrepsi mis Ckau-
Hagii, Konnenbkoro mBocTpoBa, MiBHiYHOI yacTHHH [TiBHIYHO-aMepHKaHCHLKO-
p MaTepuka, TOGTO U1 IUBIXIB PYXY JAABHIX IbOJOBHKIB. 3MiHeHa JIbOJOBHKOM
[EBiCTH XapaKTepU3YEThCst HasBHICTIO GOPO3eH-KO0Mo6iB 3 IMUOHHOK0 10 1 M
Bijibie, mpaMaMi Ha TBEPAHX [OPOJAx, MOMipOBaHIMH cKelsMi Tomo. Ha
INCLKIX CXHJIAX YTBOPIOIOTLCA KapH (IUIOCKi 3aryIiHOIIeHHsT Ha KPYTHX CX1U1ax)
R J15010BHKOBI LUpKH (4atornofiGHI KpYTOCTIHHI Hilmi).

JIis IOZOBHKOBHX JOJHH XapakTepHa 3HauHa 3MiHa NOXIUIiB i HaBiTh HasB-
b JUISHOK i3 3BOPOTHMM HOXWIOM. JIOJHMHH MalOTh KOPHTONMOMIOHY GopMy 3
JHPOKHM IUTIOCKHM [HOM Ta KDYTHMH cXwilamu. Taki JOJMMHH Ha3iBaiOThCs
poran (puc. 6.1). :

Vc¢i npoAykTH pyHHYBaHHsS TipChKHX
opiz (Bix HafAPIOHIIMHEX YacTOYOK IUILY 1O
KX KaM'STHHX Opwit), ki [IOTpariuid B

N0 JTLOMOBHKA, HA3UBAIOTHCSI MOPCHAMH.
foperu, KOTpi pyXaThes pa3oM 3 JILOJO-
JKOM, HAsHBAaIOThCA PYXOMHMH, a Ti, IO
BUITHHWIH PYX, — BIIKIaJeHHMH. MOpeHH
TijTi pyXOMOTO JIbOJOBHKA NOAUISIOTECS Ha
becpxHeni, BHYTPIIIHI T4 JOHHI
| [lopepxHeBl MOPEHH BHHHKAIOTL Y
YIIbTaTi HAKOIHMYEHHA HA IOBEPXHI JIbO-
PBHKA YJIAMKIB TipChbKHX TOPiJ 3i cxnnili Puc. 6.1. Cxema AboJOBHKA
DIIIHM, TIHTY, IPHHECEHOTO 3 OTOYYIOUOI A - gpor; B — avogosuk; B —
criesocri, Tolo. 60KOBI JILOJOBUKY

,\‘

N JIHI |
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il TOJIOBHMHI s, HAaBecH], BIITKY i SMEHIIEHHAM YHOUi, BOCEHH, B3HMKY.
BoaHicTh pidOK 3 JIHOJOBHKOBHM XHBIIEHHAM . 3HATHO 36impLIyeThCH B
Bji-cEpIIHi, KOJIH TEMIIEPaTypa MOBITPs J0CATaE MAKCHMATLHUX 3HAYECHb. 1
B6)I1BICTE BOMHOTO PEXHMY PidOK ripChKHX paiOHIB Ma€ BENMKE 3HATCHHI,
caMme B Lieil IIepiofl CUTbehKe rocroaapeTBo NoTpedye Haf6iNLIIOl KiTBKOCTI
by 1011 spomenns. ITpuckopeHe TaHeHHs JBOJOBHKIB CHIPHYMHAETHCA 10
pyIHEHHS 1XHLO1 noBepxHi. Jocnmiay, npoBeleHi Ha TbOJOBHKY denueHka,
A3AJTH, 1O 3a0pyAHEHHH CHIr TaHyB y 2-4 pasy LIBAJIIE, Hix umctHii. Boza,
yTBOpIUIACS BHACTIZOK abusiLil, Ha HOBEPXHi JLOJOBHUKA TIPH CTiKaHHi
MULHIOE YTBOPEHHA Ha HHOMY TPilliH, TOPOXKHHH, IPOBAJIIB.

| PosMipH JIbOJOBHKiIB 3MIHIOIOTECH BHACTIZOK 3MiHH iHTeHcHBHOCTI absnil.
, V Cy4acHy eIoXy JIbOJOBHKH 3HaxXOMATLCS B crabi perpecii, To0TO
naHHs. BoHu BiACTYMaloTh Maiike B YCiX paHoHaX MiBHIYHOL miBKYyJIi, IO
83310 i3 3arajbHUM TOTEINTiHHAM KiiMaty. Ha Kakasi, Hampexiazn,
cUMaJTbHE 3JIe/IeHiHHs CIIOCTEpiraiocs B CepefMHi MHHYJIOTO CTOJNHTTS. 3
0 1acy, 3a ganuMi 0.0. CokoinoBsa, CHiroBa JIiHis migBuumIacs Ha 70-75 M,
§ro 3MEHIIMJIACI 30HA XHBJIEHHSA, a pa3’oM 3 HEW 1 IUIOIa JIbOJOBHKIB.
byxaspii JTHOOBHKH BLICTYNAIOTS i3 mBHAKICTIO 7,2-27,9 M/pik. Llle mBuame
RHITYIOTECA ILOLXOBHKH B FOpPax Cepennboi Asil.

BHyTpimHs MopeHa $GOpMyeThess 3 MOBEPXHEBOIO MaTepiany, K
[IOTJIMHAETbCA TiIOM IhOJOBHKA. /JJOHHa MOopeHa — lie Marepialn, AKH
JIbOLOBUK BHOpAB 3 [IHA, 2 TAKOX YaCTKOBO NOTTHHEH] BHYTPILIHA i TOBEpXHE
MopenHu.. s 1ie€l MopeHH XapaKTepHHH okaranuii marepian, BanlyH
TIOAPAIAHI Ta BKPHTI IITPUXaMH. 3

Marepian, skHil TL0JJOBUK BiiKIafac y cBOIH KiHIeBil YacTHHI y BHIVIA ‘
[IOTIEPEYHOrO Baly, HASHBAECThCS KIHI[CBOIO MOPEHOI0, & BAIH, SKi YTBOPUIIIG
o Gokax JIbOJOBHKA, — OOKOBOIO MOPEHOIO.

6.3. TaneHHs JHOJOBHKIB

JILOJOBHK 3apOJXKYETbCs B 30HI JONATHLOTO CHiroBoro Ganmamcy.
YTBOPEHHAM JILOJIOBHKA IOUHHAETLCS HOTO PyX i BiH BUXOAHTD 33 MEXi CHIrong
JiHii, HUX4e TKoi BiOyBaeThes TaHeHHs. OTXKe, B TbOJOBHKAX MOXHA BUIiIL :
30Hy XuBIIeHHsA (HonatHiii OamaHc cHiry), abo ¢ipHOBY 30HY, i 30HY CTO
(Bix’ eMHumit GanaHc CHiry), abo S3HK JIbOZOBHKA. Mexa MiX IIUMH BOMA 30HA
Ha3MBAEThes GUpHOBOIO AiHiero. Halikpallle 1i 30HH MPOCTEXYIOThCSA B TiPCHKN
JILOJOBHKAX. 3MEHIIEHHs JIbOJIOBHKA Bil6YBacThea AK yHACTIAOK MeXaHiuHM
HpHYHH (BHAYBaHHs, 06BaiIH), TAK i LIUISIXOM TaHEHHS Ta BUIIApOBYBAHH: 3 HO
oBepXHi (26/r211l). 1

3a HopManpHOroO THCKY (1 aT™) n1if TaHe pu Temmnepatypi 0°C. ITpy 361
IIeHH] TMCKY Ha 1 aT™ TeMIieparypa TaHeHHs JIboAy 3HHXYyeTbea Ha 0,0073%
TOOTO JIi MOXe TAHYTH TIPH Bit'eMHHX TeMIlepaTypax. Och 4OMy HaBiTh y3H
3-TIiJ IbOAY BUTIKa€ BoAA.

OCHOBHi IPHYKHH, SKi CIIPUYHHSIOTE abisNilo, — COHAYHA pajiallis; Tef
JIOBEe BHIIPOMIHIOBAHHS CKENb, BUILHHX BiJ CHiTy; Terule NOBiTps, pilki onaj
BesmunHa abInii BEIHKOIO MipoIo 3aJleXHTh Bi excriosunii cxuwiis. Ha mboag
Brkax CepeHboi A3ii aba1ia Ha MBHIYHOMY CXWIi 3HAYHO MEHIIE, HiX Ha riilf
JenHoMy. BenmunHa abnaiiii 3MeHIIyeThes B Mipy 30UILIIEHHS BHCOTH, Ha SKY
3HAXOIMThHCS JILOJOBHK y ropax, IO TOB’S3aHO 3i 3HIDKEHHSM TeMiepaTypy
TIOBIiTPA. ’

Po3pisHAoTs b0 TOBEPXHEBY, BHYTDIIIHIO Ta MANb0A0BHKOBY. 1N
BepxHeRy a0/4uifo CpHUHEsiEe Oe3rocepefHe HarpiBaHHs JbOAY COHIYHH
MPOMIHHSIM, TEIUTUM MOBITPAM, a TaKOX JOLIaMH, sIKi BUIIAJAIOTh Ha TIOBEPXH
nLORy. BHyTpig abiaris BinOyBaeThes 3a PaxyHOK BHYTPIlIHBOrO TepH
OKPEMHX YacTOK JILOAY, IHPKYIILfi IOBITPS Ta BOAH B TOBIIi JIbOJOBHKY
HigmsonoBurxoBa abiI4Lia BUHMKAE BHACTIIOK HaIXOMKEHHA TeIUla Bill OBED
ripchbKHX TIOpiJ, AKi MalOTb BHIY TEMIIEPATYpPy, HiX JIbOJOBHK, a TaKOX Np|
MiJ(BMINEHHI TUCKY Ha HIDKHIH Mexi nbomoBuka. Haiibinnine 3HaueHHS i
IiApOJIOTiYHHUX MpOllecax Mae MoBepXHeBa abisinis. BHyTpitnna abnsnisa Ha
JIbOJIOBHKA Ta JHBJIEHHs PiYOK NpaKTHYHO HE BIUIMBAE.

XiZ TaHeHHsS JTHOJOBHKIB MOBTOPIOE Xill TEMIIEPATYPH IMOBITPs, TOOTO B
6yBac no6oBuii, ce30HHMI Ta pidHuH. Och oMy CTIK y piukax, sAKi KHBIISIThQ
TalIUMH BOJaMH JTEOJOBHKIB, XapaKTepH3yeThcsl 30UTBIIEHHAM BUTPAT BOIH
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6.4. Tumm 1500BUKIB

PO3pi3HAIOTH JBA OCHOBHHX THIIH JIbOAOBHKIB — MATEPHKOBI (JIbOJOBHKOBI
1) Ta ripceki. MaTepHKOBI JTBOJOBHKH XapaKTEpPH3YIOTbCHA BETHKHMU
pMipaMHl Ta IUIOCKOOMYKJIOK (OpPMOIO, fKa He 3aleXHTb Bim penbedy
pnesocti. HanpsMoOK pyXy JbOLOBHKOBOTO IIHTa 3yMOBIICHHH PO3IOJLNIOM
Ky i MOXIWIOM [foro NoBepxHi He3aNnexHO Big moxuny noxa. AGnsuisa B IHX
pIOBHKAX HE3HAYHA. 3MEHIIEHH TUION TbOAOBHKA BinOyBa€eThCA 338 paxyHOK
namyBaHHs KiHIIEBMX YACTHH JIbOJIOBHKA, KOTPi CroB3aloTh B Mope. Li ynamku
B opIoOTh alicGepry pisHOI BEIMIHHU.

| Affc6eprom BBaKacThes JIOAOBA ropa, sKa IMIHIMAETLCA Hall pisHeM Mops
| MeHIITe, SIK Ha 5 M; IIPH MeHILiH BHCOTI e OyAe ynamok alcbepra. Buaciiiox
o, 1[0 WTBHICTE JILOAY MEHINA 3a IYCTHHY MOpCBKOI BoaH, alicGepru Ha 4/5
pro 06'eMy 3aHypeHi Y BOLY.

OcoGiHBICTIO TPCBKHX JTBOAOBHKIB € BIIHOCHO HEBENKI PO3MIpH, 3alex-
, GOPMH JILOZOBHKA BiJl GOPMH TPOTiB, HiTKa PI3HHLI MiX 30HOIO #HBIFCHHSA
BOHOIO CTOKY, CIpAMOBaHMii MiHilHuil pyx. ILIBHAKICTE pyXy JIbOAOBHKA
YHa, TEMIIEPaTypa JIbO/y HaBIKAETLCS O TeMIIEPAaTyPH HOrO TAHCHHS.

€ GaraTo THIMIB TipchKHX JHOROBHKiB. HalOinbmi 3 HHX KkamsgepHl (B
jaTepax 3racidx BYJIKaHiB), 3ipKomoai6Hi (KibKa SI3MKIB 3 OAHOTO $ipHOBOTO
effly, pO3TaIlOBaHOIO Ha BEPLINHI ropu), kaposi (HEBEIHKi JILOJOBHKH,
MileHi B 3arHOIeHH] Ha cxuii), BACAYl (Ha KPYTHX CXHIIaX, y HErMUOOKUX
fauax, SKi HE MalOTh YiTKOTO OOMeXeHHT 3 6oKiB).

| Cxnanna 6ygoBa JOMHHHHX JIBOJOBHKIB. BOHU TOAINAIOTECH HA IpocTi,
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MITi Ta apXinenary Jle-JIoHra, ie iHTeHCHBHICTB [IpolleciB akyMyJrsnii i abaLi
priia. Cepell TipchbKHX paifoHiB 3a ILIOINE0 3JIeMeHiHHs Neplle Miclie Tocigae
BpenHa A3sis, e HapaxoByeThesa 6u3bko 2500 JLOJOBHKIB 3aralibHOIO ILIO-
10 ToHax 17000 kM?. J{pyre micie 3afimae KaBkas, Je 3HaXoAUTbcs Maibxe
MO0 hbonoBHKiB 3aranbHOK MIomlelo 1970 kM. 3HayHe 3IeNeHIHHA Xapak-
pre 1 KamuaTtky, Anrtaio, HiBHIYHOTO Ta MiBHITHO-cXigHOro CHbipy TOMIO.
Xoua mioia 31ejeHiHHA B TipchbKHX pafioHax Habarato MeHiila, Hix B Apk-
i, B XKUBJICHHI PiYOK JTbOMXOBHKH MAIOTh BeIHKe 3HadeHHs. Tuteku B Cepesl-
Jt Asii 3anac BoH, HaKONIUIEHHI ¥ JILOJOBHKAX, BU3HAYaeThea 2000-2200 kM?.
BONOBHKOBI BOAH CKIIaNaloTh OiH3bKO 15% croky piuok Cepennpoi Asii Ta 6%
OKy pivoK, Axi 6epyTh nouarok 3i cxuiliB Bemukoro Kaskasy. Jlna jgesxux
JNOK BHCOKOTIpHHX paMOHIB JIbOAOBHKOBHi cTik Jocsrae 20-30% 3aranbHoi
HYUHH, a NOAeKyAH HaBiTe 50-60% (BepxiB's Baxmy, Kapanap'i Ta in).

| AKyMyJIIOI0YH BENHKY KUIBKICTH TBEPIMX OHAaiiB y XOJIOAHY MOPY POKY,
ONOBHKH BiZiDaloTh LIO 3aKOHCEPBOBAHY BOJY piukaM JIMIIE BIITKY.
acllifOK 11bOro piukH, B OacefiHAX AKUX JIbOJOBHMKH MalOThb 3HAYHMIA
P3BUTOK, B TEIUIY IOPY POKY Bill3HAYAIOThCS BUCOKOIO BOAHICTIO, THMYACOM K
i ripenki piuky, GaceliHM AKMX He PO3TallOBaHi BUINE CHIroBOi JIiHii, Kysxe
jrtitoTe 260 30BCIM MEPECHXANOTh.

V xonoani (Bosori) poku ThOJOBHKOBHH MaTepial HaKONMHYYEThCS, 4 B
pKi (IIOCyLUIHBi) — BHTpavacThCsi BHACIIOK IABUINEHHA iHTCHCHBHOCTI
firotanens.

Piuxy 3 JIbONOBHKOBHM XHBJICHHAM XapaKTePH3YIOThCs JIITHIM BOIOILI-
M, Ake TpuBae 4,5-6 micauis. Iinporpad croxky IHX piMoK po3TIrHyTHIA,
PAOMIILIA yCKITaAHeHe BEMKMMH XBIIIMH, SKi YTBOPIOIOTHCSA IIiZl 4ac pi3Koro
IBULLIEHHS TEMIIEPATYPH MOBITPS.

JIbOMOBHKH € BaXJIMBHM JXKEPESIOM BOIHHX pecypciB, 0coBJIMBO B paHoHax
porryBaHoro 3emiepoberBa. OO eM TalluX BOX JibogoBHKiB Cepenunoi Asii, Ha-
PuKiaz, NOCTaTHIl AMA 3pOIIEHHs IIOJJOBHHH MMOCIBHUX IUIOHI YCLOTO PETiOHY.

JIbOMOBHKM — € CXOBMINaMH HafuHCTIIHX rpicHUX BoL. ¥V $paHily3bKHX
wBeHIIapCHKUX AJlbllax Tajii BOAH 30MpaloTbes B ClieliaibHi AepuBailiiiHi
AT I1(E 11 TLOJOBHKAaMH i mofaioThes 1o FEC.

b sl t  Omnak, kpiM KODHCTI, TbOJOBHKH MOXYTb CIIDHYHHSTH BEJIHKI KaTacTpo-
. Jokpema, MOBeHi Ta ceni, IO YTBOPIOIOThCA IIPH TAHEHHi JIbOIOBHUKIB,

PCArAtOTh JOJIMHH, PYHHYIOTE OBl 1 9acTo PU3BOAATE 110 3aruberi TBAPHH

Blo1eii.

e Brasye Ha HeOOXiAHICTh BUBUEHHS TiIPOJIOTiYHOTO PEXUMY JHOLOBHKIB

POIHO3YBAHHS IXHHOI'O TAHEHHS.

abo amsmicexi (Ue THOJOBHKH, SKi CKIIAAAIOTHCS 3 OHOTO HOTOKY; y HKHBJICH
PiYOK BOHH BiflirpaloTh He3HaUHY poJlb, HaffuacTilme 3ycTpiuaioThes B ANbIIg
cknanHi, abo KaBkazpxl (IbOJOBHKOBI ITOTOKH 3 NPUTOKAME; TIOIIHpEHi §
Kapkasi, 3Ha4HOI0 MipoI0 BIUIHBAKOTh Ha BOJHICTH PiYOK); JepesomosiOmi,
TAHB-IIAHBCAK] (332 3OBHIIIHIM BUTIISOM BOHH HATa[yIOTh JEPEBO; Mal
OOIIHPHY 30HY XHBJIEHHS, XapaKTepH3YIOTbCA BEIMKHMH 3aracamu BOAM §
[aloTh 3HAYHE XKHBJICHHs piukaM); TyprecTaHcski (nomupedi B Cepeaniit Al
Mai0Th MaJly IO XHBJIEHHS i BEJIHKY IUIOINLY CTOKY).

6.5. IlomupeHHs Ta 3HaYeHHS JbOJOBHKIB

JIbomOBHKH BKpHBAIOTH G1m3bk0 10% nopepxHi 3emii (puc. 6.2). B Mex#§
€BpoasiaTchbkoro MaTepHKa JbOJOBUKOBHIl MOKPHB Haibinem po3iod
clofkeHuil Ha ocrpoBax IliBHiuHOro JIhoJ0BUTOrO OKeaHy i 3aiiMac 6nmb
54000 kM, abo 80% yciel myomii fHoro 3negeninnsg. OcHoOBHI paitoHu 3meIeHiHM
3HaXOThes B 3axifHifi ApKTHI, ue, 30KkpeMa, octpoBH Hopa 3emis, 3e
®panna-Hocnda, mo BkpuTi 1H010M Ha 87-90%. V Mipy IPOCYBaHHs Ha ¢X
IUIOMaA 3NeAeHIHHS Ha OCTPOBaX APDKTHKH 3MEHIIYeThess i B apXimensd
He-JIonra m,onomm [IOKPHB 3yCTpi4aeThcsl TIMBKH Ha TPLOX HlBHl'-lH
OCTPOBaXx.

HailaxTHBHIIIMMH € NHONOBUKH cepenuboi uactuHu HoBoi 3emii, sxi
I0Tb OiNlbIlle >KHBIIEHHA, HiX JLOJOBHKH 3Jemii <I>paHua-I7Iocu¢)a, ITiBHiYH

€ Y amgoit CHNACHS HERE BoDCSANE DM

WD Fov. Crnct nuekid mrepesd

KonTpoubHi 3amuTaHus

iy LI

Fodaane”" 35

BinGyBaeTbCd IEPETBOPEHHS CHITY B IJIETYEPHHH JJ Ta YTBOPEHHsA
0/l0BHKA?
flo Take JTaBHHY, 4Ki IXHI pi3HOBUAHOCTI i ie BOHM BUHHKAIOTH?

% 0 Y 3 E ) % ) ) W 20 %
Puc.6.2. KapTocxeMa cydacHoOro aiefeHiHHs 3emuti
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Ifo Take abisllisi Ta IKUX BHAIB BOHa OyBae?
Ha axi THITH NOIiNAI0THCS JIbOJOBHKH i ie BOHH ITOIIHpPEHi?

V CKelNbHHX MacHBHHX IIOPOJAx Iii IYCTOTH BHpaXeHi TpillHHAMM, IO
{HIKJTH 11 BINTHBOM Ha HOPOJY PI3HHX €HAOI€HHUX Ta €K30TEHHHX [POILIECIB.
PO3YHHHHX TOPOJAX, SKHMH € BANHAKH, AOJIOMITH, COJIEHOCHI BifKmaj,
JYCTOTH ABNAIOTH cOBOIO KABEPHH i KaHanH, HIO YTBOPHINCH B PE3YIbTATI
O3YHHEHHA Ta BUJIYXKYBAHHA ITOPiAl. Y HYXKHX OCATOBHX [HOPOAAX HOPHCTICT
POyMOBTIeHA HEIUiNLHUM NPHIATAHHAM YacTOK, SKi CKNafaloTh Il MHOPOJH.

Ilopu 3a ixHiM po3MipOM HOAUISIOTH: HeKAIspHi (1iamerpoMm Ginpime -1
), KaninspHi (i 0,0002 10 1 Mm) i cybkaninapsi (Mermre 0,0002 MM).

KinpkicHO mnopucricts BH3HA4Ya€TbCAd BiHOMICHHIM 06" €My MYCTOT HO
)6 ‘eMy Bciel mopomu abo ii ckenera — TBEPAHX MIHEPAIBHHX YaCTOK, SKi
XOIITh IO CKJIafy HOpoAH. B mepiioMy BHNAAKY L BEIHYHMHA HA3ZHBACTHCA
pm:ncno B JIPYTOMY -— KOEQILIEHTOM IODHCTOCTI, a60 IIPHBEAEHOK
OPHCTICTIO!

7. TIIPOJIOTISL MIABEMHMX BOJI

7.1. 3arajapHi BiZjloMOCTi

Ilim3eMri BogH — 1l BOAH, SIKi 3HAXOAATHCA B TOBII 3eMHOi KOpH,
[IOBHIOIOUH Pi3HOMAHITHI MYCTOTH FPCLKHUX MOPIA: MMOpH, TPilHH, KaBepl
Tomo. ITia3eMui BOAM € CKIALOBOIO YAaCTHHOIO TiipocdepH, Boun nepebypan
y TicHOMY 3B'si3Ky 3 arMOCpepHMMH OMaJaMH, BOAAMH piuok, 03ep, MO
PisHHX INITYYHHX BOXOIHM Ta BOJOTOKIB (BOJOCXOBHIL, CTaBKiB, KaHAJIB).

IMouarTa “nifzeMHi Boqu” AOCHTH IIHApoKe. ITig HUMH pO3yMiIOTh YCi BQ
AKi 3HaXOMIThCA HIDKYE IMOBepXHi 3emii i, mepeOyBaiouu B pisHUX Qi3uyl
craHax — rasoHoi6HOMy (Hapa), PiIKOMY YH TBepAOMYy (IiZ), — MaKA
HalipisHOMaHiTHiIIi $OpPMH HAKONHYEHHA Ta YMOBH 3aidraHud. Lle poj
IPYHTOBOIO LIapy, BEPXOBOAKa, IPYHTOBi (Oe3HamipHi) H apresiaHchKi (Hanipl
Jlo nigzeMHUX BOJ, HajlexaTh TPiIMHHI i KAPCTOBi BOAM, a TaKOX Ti BOAH 60 1
AKi 3HAXONATHCA HIDKYE IXHBOI IMOBEPXHi i ABIAIOTE €000 pisHOBHIHIE
IPYHTOBHX BOJ. A

3riJiHo 3 rMUOUHHUM PO3IOUIOM Mi3EMHHX BOJI Y BEPXHill yacTHHi 3eMl|
KOPH BHIUIAIOTH IBi 30HH: 30HY aepallii i 30Hy HacHueHHs. JoHa aeparii =1
Kpaiiusg BEpXHA YaCTHHA 3€MHOI KODH, BOHA4 XapaKTEPU3YEThes HasBHIOH
aTMocdepHOTO TOBiTpA i BOAAHOI mapH B IIYCTOTax TipChKHX Topij §
4acTKOBHUM 3allOBHEHHSAM IIyCTOT rpasiTauiiiHolo Bopowo. B 30Hi aepd
3HAXONATbCS BOXH IPYHTOBOrO INapy i BEPXOBOAKA. JOHA HACHYCMY
XapaKTepU3yeThCA THM, IO IOPH, TPIlIMHY Ta iHII HYCTOTH TipCHKUX MOy
HUIKOM 3a1l0BHEHi I'paBiTallifHOK BOAOIO. ‘

Hripkde Bi 30HH aepallii Ta 30HH HacH4eHHs Y 3eMHill Kopi 3Haxoid
apre3iaHchki (HAIIpHI) BOTH.

n=V,//V;
e=V,/V,
N — MOPHUCTICTE; V, — 06’eM mop; V — 06’eM nmopoay; V, — 06 eM ckeitera
OpoaH; ¢ — KoedillieHT nopucTocTi, a6o IpUBeaeHa IIOPUCTICTD.
3a3BH4ail MOPUCTICTL 3HAXOIATD 3a HOPMyYNIaMH, cepel AKHX HaHmpocTina
8¢ BUI;
n=(1-Aly)100%,
e A — 06'eMHa Maca, y — IIMTOMa Maca.

ITopucticTh pi3sHHX NOPiA HEOJHAKOBA i MOXe 3MIHIOBATHCh Y 3HAYHHX

Kax BiX YacTHH MpPONEHTAa JO KilbKOX JeciTKiB NpoLeHTiB. Tak, y
BIBEpXKEHHX TOPIA (TPaHiTiB, 6a3aibTiB Ta iH.) BOHA KommBaeThes Big 0,05 g0
7%, y BanHAKiB i fosoMiTiB — Bi 0,2 j10 34%, y HICKOBHKIB — Big 3,5 no 28%.
YK€ BOIHKY HOPHCTICTB Mae Topd (76-89%).
ITopueTicTs MyXKHUX 0caloBHX NOPIM 36LIBIMYETHCS 3i 3MEHMIEHHAM YacTOK,
ki iX ckmafarTb. Tak, y mickiB 3a1eXHO BiX iXHBOI 3EPHHCTOCTI MOPHCTICTH
ocirae 48%, a B CYNIMHKIB i [JIMH, OCKIIBKH BOHM CKIa/eHi 3 ITYBaTHX
BCTOK, HEPIAKO CTAHOBHTh 50-60%.

I'paHy/IOMeTpHYHHI CKIaq MOPIT — i€ XapaKTePHCTHKA THUX YH iHIMHX
AOBHX YTBOPEHb 332 PO3MIPOM YacTOK, 3 SKHX CKJIAJeHi Li YTBOpEHH.
PO3MIDH TaKHX 4aCTOK MOXYTE OYTH HaiipisHOMAHITHILIIMMH — BiJ| [IHHMCTHX i
puiyBaTX (Riamerpom 0,05-0,005 MM i MeHIIE) 20 rabok i BAMYHIB (iaMeTpoM
i 10 o 100 Mm). I'paHynoMeTpHYHHIE CKITaJ TIOPIA € BAXIIHBUM TIOKA3HUKOM
pU XapaKTEPHCTHIN IXHBOT OpUCTOCTi. Maloun JaHi PO rpaHyIoMeTpHYHH
aJl IIOPO/IH, MOXHA CKJIACTH YABJIEHHS npo ii ¢pinbTpalliiiti BracTUBOCTI, 1o
p3BoJIsie BUOPATH ONTHMAIbHY KOHCTPYKUilo (ilsTpa JId CBep/UIOBHH Ha

I3¢MHi BOAH.

7.2. Di3uyHi BJaCTHBOCTI MOPiA

Tipcbki MOpo/IM K KOJNEKTOPH MiI3EMHHUX BOJI XapaKTepPU3YIOTHCS TaKHif
OCHOBHHME (i3MYHMMH BIIACTUBOCTAMM: IHITBHICTE, MOPHCTICTE | IpaHyToMY
DHYHHH CK/I3/1. ;

LfizsgicTs ripcekoi’ mopoad — 1e BiIHOIIEHHs 1 MacH 10 006'eNg
Po3pi3HAIOTh, ILIBHICTE CYXOl IOpPOAM. i WIUIBHICTL NOpoAu 3a NpHUpOIN
BosiorocTi. Hopoaa ckimagaeTbes 3i ckenera, MO ABISE OO0 YacTKH BIlad
[IOPOJH, Ta Pi3HUX IIyCTOT MiX LIMMH YacTKaMH. Taki MycTOTH 3allOBHIOIOTH
MOBIiTpsIM, BOZOK abo mbogoM. IiMBHICTE Takoi MOPOAM 3aBXKAU MeRM
miseHOCTI ii ckenera. Bei mycToTH B mopojax HasHBAlOTH IOpaMHM, BOHM
3YMOBIIIOIOTbh TOPHCTICTS TIOPOJH.
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7.3. Buan Boau B mopogax

3a xapakTepoM 3B'S3KY 3 4YacTKaMH IOPOAH, Mipol0 OGBOHEHHS LHX
CTOK i cIOCOOOM TMepeMiMIeH s M3eMHI BOIH MOAUIAIOTh Ha KitbKa BHIIB.
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HalnomupesimuM € TakHil HOJUL TIIPOCKOMIYHA BOJAA, IUIIBKOBA BOJM
KAMIIpHA BOAA 1 TpaBiTaliifia Boja.
HasiBHicTs rirpockomiyHoi BOJH - 3yMOBIIOETBCA 3JATHICTIO IIOPOJN
BOUpaTH BOJIHY Hapy. Taka BoJla yTBOPIOETLCS 38 paXyHOK TOrO, IO BOJSAHA:
Hapa o0BOJIiKae 9acTKy HOPOAM HAPOM B OJHY Monekyny. OGBOMKaHHI MOXE 1
O6yTH SIK YaCcTKOBE, TakK i MOBHe, TOOTO BOJAHA TIapa MOXe BKPHBATH HOpPOAY
HECYHUIBHUM 4M CyHUTBHHM mmapoM (pHc. 7.1). CraH, KonH dacTKa MOPOAH |
00BONIKAECTLCS  CYHUILHUM — OJHOMOJIEKYJIIPHHM  IapoM, Ha3HBacTLCR
MAaKCHMATEHOIO TITPOCKOMI IHICTIO. '

Jaka BoJla YTPHMYETRCS CHJIaMH ITOBEPXHEBOTO HATHIY, Ti HASHBAIYTL BOAOIO
YTiB [1OD, IO € PI3HOBHIHICTIO KamispHOi BoMH. I1pH faibmioMy Hachuenii
0P BOJIOIO YTBOPIOETHCA BIIACHE KallUiipHAa BOJa, 00 KAIISIPHO-PYXOMa BOJIA.

Kaniisipsa Boja IepeMinyeThesl 3aBIAKH CHJIaM TOBEPXHEBOrO HATATY, SKi

HHHKAIOTh Y MICIli CTBOPEHHS MEHICKa B KaIlUIAPHIH NYCTOTI, a TAKOX 3aBSIKH
forIaM TSKIHHS.
KaminapHa Boga Mae pisHoBumn. Ile kamingpro-migsimera Boga, ska
POPMYETBCS Y BEPXHIH YacTHHI IPYHTOBOTO INApy 3a PaxyHOK aTMOC(EpHHX
priatis i ne 3B’s13aHa 3 IDYHTOBHMHM BOJAMH, IO 3aJLIrAlOTh HUXKYE, KAILIAPHO-
PUIHATA, SKA POSMILIYETBCA HAj [OPH3OHTOM IPYHTOBHX BOX i dopmyeThea
BaB/IIKH MIAHATTIO BOJIOTH BiM IXHBOTO PiBHS, 3BONOXKYIOUH IEBHY 30HY IIOpi,
0TPY Ha3HBAIOTh KAILIAPHOIO 30HO (KAIITAPHOKO KaHMO0).

IBuakicTs i BeJMYHHA KAIISPHOTO [HJHATTA BOJIOTH 3aJ€XaTh Bif
PaHYJTOMETPHYHOIO CKJIaAy MOpoAu. MakcuMmanbhi 3HauyeHHS IIBHIKOCTL
KapakTepHi Ui KPY[IHO3EPHHCTHX MicKiB, MiHIMAJbHI — I CYISTHHKOBHX i
MIMHHCTHX TOpiA. Y mickax KiHIEBa BHCOTa IAHATTA BOJOTH JOCATAETHCT
QBHIINE, HiX Yy cymickax i cyrmuHkax. MakcHManbpHi 3HadeHHA BHCOTH
RAIIIDHOTO IIJHATTA BOJIOTM XapaKTepHi Ui MOpif, CKIafieHHX 3
Raiinpibaimmx vacrok (tabi. 7.1).

Puc. 7.1. Buau Boau B mopogax
1, 2 — 4YacTKH TOPOAH 3 TirPOCKOMIYHOK
Bojiolo (1 — HemoBHa rirpockomiysicTs, 2 —
MAKCMMaJbHa TirpockomnidHicts); 3 —
miiskoBa Boja (CTpiiKkaMM HOKa3aHHH
HANpSM IepeMileHHs: naiBkoBoi Boau); 4 -~
po3MillleHHST JAesKMX BHAIB BOAH Mix

YacTKaMM TOPOAH; a — 4YacTka MOPoaAH; 6 - . . Tabnuus 7.1
IWIIBKOBA BoZa; B — BojAa KyTiB nop; T — Bucora KanuIApHOTO MIAHATTS BOAH 3aJIEXKHO Biﬂ pO3Mlpy YacTOK fnopoau
HOBiTPS y NMOpax MOPOAH _ Mopopa PoaMip yacTok, MM | Bucora kaninapHoronigHATTe, MM
§ paBii1, xopcTBa 8-4 ) 16
MoJteky/id rirpocKoIliuHoi BOAW JOCHTH TICHO 3B 'sI3aHi 3 JacTKaMH Iipe ; :g:(”"( ;;')(/?1?1 %Tazapnwcmﬁ g'? gg
CbKOi TIOPOIM 3aBJKH €NeKTPOMOJIEKYISPHHM CHIIAM, SIKi BHHHKAIOTH MiM SEMRicox «pynrnoseprucTHn 1-0.5 155
MOJIEKyJIaMH BoH Ta mopou. I'irpockoniusa Boga, 6yayyH TiCHO 3B 'SI3aHOK 3 Nicok cpetbo3eprucTHin 0,5-0,25 270
nopojolo, nepebyBae MM BETHKHM THCKOM i TOoMy He MOXe BinbHO/EEMIIcOK APiIGHO3@PHMCTHIH 0,25-0,10 592
nepemintyBatucs. JInime mpy HarpiBamHi g0 105-110°C BoHa BiftokpemiocThet JMRICOK TOHKO3EPHUCTUNA 0,10-0,05 1012
Bit mopoH. TirpockomiuHy BOKY HA3HBAIOTH IIE MIIIHO 3B A32HOIO BOIOI. Lo 0,05-0,01 2011

IlniBroBa Boja, AK i TirpocKomiuHa, YTPUMY€ETbCs Ha IOBEPXHI 4acTok
TipcbKOi MOPOAH 3aBAAKH €JIeKTPOMONEKYISIPHHM CHlaM, fIKi BHHHKAOTh
Mi>X MOTIEKyJTaMH BOJM Ta nopoi. Ha BiiMiHy BiJl rirpockoniyHoi, IiiBkoBa BOAY
o6BofiKae YacTKH IOPOAH CYIUILHHM 1IapoM Y Kilbka psiiiB MoleKyil Bo
niepeOyBac JHIle B PIAKOMY CTaHi i 3AaTHa MepeMillyBaTHCh Y [OPOAL 3 OXHi
YACTKH HA iHINY B HANPSAMKY Bl GUILII BOJIOTHX AUITHOK A0 cyXimux (puc. 7.1),
ITniBkOBY BOAY XapaKTEpH3YIOTh 1€ K PHXJIO3B A3aHY BOAY.

Kaninapra Boga — ue BoAa, sKa 3allOBHIOE YAacTKOBO YH IIOBHICTH)
KaIlspHi MyCcTOTH nopou. Ilpu Hacu4eHHI MOPOJAH BOJOKO MOXE BHHHKHYTH!
TaKui CTaH, KOJIH €JIEKTPOMOJIEKYJIIPHi CHITH BX€ HE 3[aTHi YTPHMYBATH BOJY?
Ha YacTKax MOPOJH Y BUTJIAAI IUIBKH 3aBTOBIIKH B Killbka Monexyl. To/i BiTbHA §
BiJl IMX CHII BOJa PO3MIIIyeThCd B MYCTOTAX MK YACTKAMH HOPOJIH, BKPHTHX |
BOJSIHOIO IUTIBKOIO, 3aIIOBHIOOYH JIHIIE KYTH MiX IUTiBKOBOIO BOJIOIO (pHC. 7.1),§

Kaninsipga Bofa BiZlirpae BaXUIMBY POJib y HACHYEHHI I'PYHTIiB BOJOIO,
RUBIICHHI IPYHTOBHX BOJ i xHBIIeHH] pociinH. KaninspHa Bojia yepes moBepxHIO
[PYHTY ab0 JIHCTSL POCITHH BHIIAPOBYETCA, CIIPHAIOYH MPOLIECAM KPYTOBOPOTY
ofu B npupodi. Ile ¢Boro pofy choiydHa jaHKa MiX BOIAMH JiTocepH,
ocdepu i atMocdepu.

' Bigomocri npo kanisipHy BoJy, BHCOTY KaNiIspHOTO MAHATTS i KalliTapHy
OHY MalOTh [lyK€ BaXJIHBe 3HAYECHHS IPH BHBYEHHI QOpPMYBaHHS IPYHTOBHX
DI Ha 3pOLIYBaHHX MacHBaXx, PETYIIOBAHHA HAa HHX BOJIHOTO PEXHMY 3 METOK
HMATbHOTO 3a0€3I1€Ye¢HHS BOJIOTOIO CHIBChKOIOCIONAPCHKHX KYJIETYP.

p 17 paBITalifina Boja — Lie BOJa B PIIKOMY CTaHi, siKa 3alloBHIOE BCi MYCTOTH
OPOAH 1 MANIOPSANKOBAHA TUILKH CHIIAM I'paBiTamii, TO6TO 3eMHOMY TsDKIHHIO. B
PocMy IepeMIlllEHHI BOHA 3alleXHTh JIMINE Bl LMX cHl i aBGCONMIOTHO He
lAropaAKOBaHA CHITAM MOJIEKYJIIPHOTO MM TIOBEPXHEBOTO HaTary. I'papitariiifui
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Hi(3eMHI BOJH NepelaloTh TiAPOCTATHYHHUI THCK, 3aBAAKH AKOMY 33 TIEBHHX]
reoJIOTiYHHX YMOB MOXYTh IH{HIMATHCH BrOPY 3a 3aKOHOM CIIOTydEHHX HOCYTIH:
I'paBiTanifiny BoAy Ha3UBalOTh IIE BUILHOIO BOAOIO. 3

OG'eM rpaBiTaliiiHOi BOAM B HACHYEHHX MOPOAAX (Y 30HI HacHueHNA)
3ajieXUTh BiJl IXHBOTO TPaHyJIOMETPHYHOTO CKIaly. B raiupli, rpasii, Imicky
TpaBiTallifina BOZa € OCHOBHHM BHZOM INI3€MHHX BOJI. ¥ [IHHAX, XO4a BOHH g
MaloTh HaifOUIBINY MOPHCTICTh, 3aBASKH MalHM pO3MipaM 1op IpaBiTalliliig
BOJA IPAaKTHYHO BificyTHA. TyT IepeBaxaloTh NirpocKOIiYHa BOJA, TUTiBKOBA S
BOJIA, KallilIApHa BOJ/ia, sKi He MifIal0ThCs CHIaM IpaBiTallii i He IepeMilmyioTh
g ixHBOIO Aicto. TOMY INIMHH € TIPAKTHYHO BOAOHENPOHMKHHMU i B IIPHPO,
BilirpaloTh poJib BOLOTPUBIB.

3a cTaHOM, y SiKOMY TiepebyBac BoJia B TiPCBKHX IIOPOJaX, PO3MIIANAIOTE]
OKpeMO BOJIY B TBEP/IOMY CTaHi i maponoii6uy Boay. KpiM Toro, BUALIAIOTE 116
KpHucTATi3aliiiHy Ta XiMi9HO 3B'13aHY BOAY. 3

OCTHM BiffHIMaHHAM BiX HHMX BojAH. Ilpu HboMy MiHepas, BTpadalul
cTallizalifHy BOZy, HE PYHHYEThCS, alie 3MiHIO€E AesKi CBOi BiacTUBOCTI. Tak,
. BTpauaioyu JABi MOJEKyJIH BOJY, [IEPEXOUTD B aHrinpuT — CaSO,.

XimiuHo 3B's3aHa, abo KOHCTUTYIiiHa Boja — Ileé BOAa, sIKa TaKOX
PANTEL O CKJIady MiHepalliB, IPOTe B KPUCTaJiuHil peliTii BoHa niepebyBae
y Buraani monexkyn H20, a rizxpokcunsHoro Ta BogneBoro ionis — OH-, HY,
aKoX ioHa okcuHilo HsO~. 11 Boxa HaliMinmime 3B'A3aHa 3 MiHepalaMH.
p6iIEIIIOr0 BOHA BHAUAETbCA IpH TemriepaTypi S00-600°C mpu MOBHOMY
azi MiHepaly, B AKOMY BOHa MicTMTbed. [lpmiiianoM XiMiuHO 3B's3aHOU
g € Boja Tanbky (Mgs(OH),Si,0,), xaonminy (Al(OH),Si:0;), miacrnopy
O:-H-0).
Jo XiMigHO 3B's13aHOI BOJH HAJIEXHTh TAKOX 11€0NiTHA BOA4, sIKA BXOIHTE
} cKtaly rpymns MiHepasiiB, Ha3BaHHX LeolliTaMu. Lle, HalpHKian, HATPOIIT
Al-Si50,,-2H20) a6o anampuum (Na2Al:Si,012nHz0). V Minepanax 1eomiTHa

Boaga B TBEpAOMy cTaHi — 1€ TpaBiTallifiHa BoJa, HI0 3aMep3na npi la MicTHTBCS y BHDIAAI Momnekyn H:0, ne 3aiimMae mycToTH Kapkacy
Temnepatypi 0°C i mipkye. B ripcekux nopojax Boja nepebyBac y BUITIAAN cTajliyHol pelniTkH. BoHa Jello Haralye KpucTaidizaliiiHy, mnpote
KpHCTaiB, IMpomapkiB uu JiH3 mbony. Taka Boga Aodpe BilomMa y BHUIVIAA jiseThCo IPH HIXKYUX TEMIIEPATYpPAX, HiX OCTaHHA.

BHKOITHOTO Ta [IEYEPHOrO JILOLY, 0cOBIIBO B 30Hi 6araTopiuHoi MepanoTh. [1pi Kpucranizaniiina Boaa i XiMiuHo 3B 43aHa He 6epyThb yuacTi B KpyroBOpoTi
3aMep3aHHi rpchbKOi OPOH HE BCs BOja IEPEXOAHTH Y TBEpAMIi craH. Hacty I B IDHPOJI, a TOMY A0 CKJIaJly IIiA3eMHHX BOJ, SIKi BUBUAE TilpoJioris, He
BOJIH, & caMe FirpOCKOIiYHA Ta IUIBKOBA i 4aCTKOBO KAIlIAPHA, 3aIHIMacThCA § RIS,

PiIZIKOMY CTaHi, TOMY 1[0 TeMIlepaTypa 3aMep3aHHs LHX Pi3HOBUIIB BOJH 3Haul
Hinkga 3a 0°C. Tak, rirpockoliigna Boja 3aMepsac JIHIIE IpH TeMIIEpaTypi
78°C. i
Iapormoai6ra Boja, abo Boia B apolofiGHOMY cTaHi, BoAsdHa napa. KpiM
rirpocKoIigHOl BOAH, sika 0OBOJIiKae y BHIIIAAI BOJSHOL ITApH YaCTKH IIOPOAH, By
OCTAHHIX iCHY€ TaKOX BillbHa TapomnojibHa Boma. PazoMm 3 mOBITpAM BOHE!
3aMOBHIOE ITYCTOTH, KYJH HAIXOJWUTb 3 Ha3eMHOTO HOBITps abo 3a paxyHORY
polleciB MiJ3eMHOTO BHIIAPOBYBAHHS IHIONX BHIIB BOIH. ITaponoaioxa BoAAY
3aBX/AU TepeGyBac B pyci, IepeMillyIoUHCh Bill MiCllb 3 GUILMIOK IPYXHICTK 3
BOJIHOI I1ApH O MicIlb, Je IPYXHICTh i MeHIIA. 3a BIITOBIAHHX TeMITepaTypHHX
YMOB TaKa BOJia YaCTKOBO KOHICHCYETHCS B KPAIIMHHO-PiIKY BOAY i [TOIIOBHI
rpasiTaliiiHy Boxy, dopMyIOUH TOPH3OHTH IIIA3EMHHX BOJ,.

IMaponojiGHa Bofa, K i rpaeiTaiiifiHa, 6epe akTUBHY Y4acTh Y KPYTOBOPOTH
BOJH B IPHPOAL.

Kprcranizaniina Boga i XiMIYHO 3B A3aHA 3alMAaIOTh Y TiPCLKHX NIOPOA
ocobnuBe Miclie. 3a cBOIM CTAHOM BOHH 30BCIM HE CXOXi Ha BOAY iHINMX BB,
Kpucranisamiiina Boia € CKJIaJlOBOI0 YacTHHOIO MiHepajiB i BXOAHUTH B IXHI0]
KpHCTamisamiiiHy pernitky y Barisai monexyn Hz0. Hpuknanom Minepaiis, 1104
MaloTh KpHcTanmizaniiimy somy, € rinc — (CaSO,-2H:0), wmipabinity
Na:S0,10H:0), cona — (Na:COs-10H:0). MinHicTs 3B 13Ky KpHCTai3aIiinol]
BO/IM B MiHepalax pi3Ha, OfHaK 31e6ibIIoro BHIAAKIB BHAUIEHH ii 3 MiHepanil
BifIOyBaeThCa Iipu . temmeparypi 300-400°C. Ilpu o6Ge3BOJHEHHI MiHepaltin '
KPHCTaNi3aMiifHOI0 BOMOIO 3allMINAIOThCs CHONYKH, OJepxXaHi HeMoB OKf

7.4. BoJoricTb i BOJIHI BIaCTHBOCTI IOpix

ITopucTicTh ripcbKHX NOPiA, IXHiH rpaHyIOMEeTpHYHHHA CKIaJ| i BHAH BOJIH,
B HHX MiCTHTBCS, BU3HAUYAIOTh BOJIOTICTh | OCHOBHI BOAHI BIACTHBOCTI ITOPiJL;:
JIOrOEMHICTh, BOAOBiAAaYY, AehilUT BOJIOI'H Ta BOAOIIPOHHUKHICTS.
Bostoricts ITOpill 3yMOBIIIOETECA HasBHICTIO B HUX ITEBHOI KiJILKOCTi BOJH.
PpisHAIOTL NPHPOAHY BOJIOTICTh, BATOBY, 06 €MHY Ta BiJHOCHY.

IIprpoara BororicTs — 1ie BMIiCT BOJU B ITOPO/i 33 IPUPOAHHX YMOB. OfiHa
% IIOPOJia 3aJIEXHO BiJl KOHKPETHHUX YMOB MOe MaTH pi3Hy BosoricTb. ToMy
pOJIHA BOJIOTiCTh BH3HAYAETLCS Ha IIEBHUI 4ac i BUpaXaeThes BiJJHOIIEHHAM
ki BOAH B NOPOJI O MacH IMOPOAM IIichs il BUCYIIYBaHHS IIpH TeMIlepaTypi
110°C;

W = m,/m_100% = [(m, - m)/m]-100% ,

W — npHpojiHa BOJIOTICTh, m, — Maca BOAM B MOPOJi, m, — Maca cyxoi
bOAH, 1M, — Maca NpoOH MOPOAH 0 BHCYIIIYBAHHA.

+ BostoricTh 110poAY, sKa BU3HAYAETLCA BiIHOMIEHHSM MacH BOAH B MOPOIi
MacH cyxoi NMOPOAH, Ha3HBAETLCA BAIOBOIO BOJOrICTIO. PO3pi3HAIOTE Il
'€MHY BOJIOTICTH, KA ABJIS€ cOOOI0 BiJHOLIEHHA 06 €My BOJH, IHO MICTHThCA
flopoi, 1o o6’eMy Bciei mopoad. BigHommeHHs 06'eMHOI BoJorocri Io
DUCTOCTI IIOPOAM IIOKa3ye Ty 4YacTHHY IOp, siKa 3aifHara BOAOIO, i
MBAECTLCS BLIHOCHOIO BoJoricrio. B aGcoioTHO cyxifi mopoai BimsocHa
JoricTh JOPIBHIOE HYIIO, a MPH HIIKOBUTOMY 3allOBHEHHI I10p BOJOK ——
HULL .
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pbinbroro ms rmimanux nopig. Bin nonsrae ¥ BUBHAUEHHI BOJIOT'OCT] B KOJON]
POAH HaJl KalliJISIPHOIO 30HOO IIiCiA MOBHOTO CTIKAHHS rpasitaniiinoi Boju.
10Xl BOJIOTOEMHHX CEPEIOBHIL 3aCTOCOBYIOTh JUIsl IIMHUCTHX TIOPIA i Hickin,
IMETD JaCTOK SIKHX He Obtbrne 0,55 mu. 1eif MeToj mossirae ¥y BiJDKUMaHHi I
BCOM IpaBiTallifHOI BOAH 3 MOPOAH, BMIILIEHOT Misx ImapaMu GiETpyBalILHOTO
iepy. MeToa 1eHTpHYryBaHHS 3acTOCOBYIOTL s pisHuUX mopix. Bid
iArac y BHILICHH] 3 IIOPOAH BOAH 33 AONOMOTOIO ITOTY)XHOI LEHTPH(YIH.

' Hp}; TIONBOBHX AOCTKEHHAX KOPHCTYIOTHCS CHEIialb HUMH npuwiagaMy —
oroMipamH.

Bonopianaua — e 34aTHICT BOJOHACHIEHO] [IOPOAH BiiaBaTH BOXY
JIXOM  BIILHOTO cTikaHHd. Benuuuna BOJOBififaqi BH3HAYAECTLCA
HOLIEHHAM O0'€My BOAH, WO BillbHO CTeKjia, 10 00’eMy Bciei mopoan.
HYHHA BOAOBIIIaYi MEHINA 3a BETHYHUHY [IOPHCTOCT.

 Benmuuna BogoBiZZaui ripchkoi NIOPOAH 3aleXHTh BiA il rpanyio-
PHTHOTO CKJIafy abo posmipy Ta cTaHy TPiliMH i mycroT (g CKeNMBHUX i
gapcroBaHuX nopim). Ilpu BinmbHOMY crikaHHi Malixe BCIO BOLY BiAJaIOThL
BETHHKOB] i IpaBiliHi TIOPOAH, a TAKOX TPIIHMHYBATI CKEIbHI Ta 3aKapCToBaHi
poru. Jipi6Ho3epHucTi (0cOGMHBO IMMHMCT) micku 3HAYHY YacTHHY BOJIH
PUMYIOTE Y co6i y BHMISI rirpockoniuHoi, muiBkoBoi Ta KaHiJIspHOI.
fimera, a0 NpaKTHYHO BilCYTHA, BOXOBiAIAYA B T IleBny ysaBy mpo
OBLIIa4y Pi3sHHX mopix aac tabn. 7.3.

 Aegiunr ponorn, aGo Hegocra- Tabanus 7.3
acHYcHHA, — 11 KUIbKiCTh BOJH, Cepenne 3sHayenns BojoBigmaui gns
MOX€E NOJAaTKOBO BMICTHUTHCH V  jgedkux ripcsknx nopig (3a L.K.Iasiv)

BonoroemricTs. 3a IEBHUX NPUPOJHUX YMOB TipChKi IOPOAH MOXKYTb
Pi3HY BOJIOTiCTb, TIPOTE BOHH He 3aBXIH OyAyTh HOBHICTIO HacHyeHi BoAOK
Mipa HacHYeHHOCTi NOpiA BOJOK BH3HAYAETHCSA BOJIOTOEMHICTIO, TOH
30aTHiCTIO mopix BOGHpaTH H yTpUMYBaTH B coBi IEBHY KinbKiCTb BOJ
Po3pisuaioTs HOpOAN JOCHTH BONOroeMHi (TOpd, DNIMHH, cyriHHKL), clAl)
BOJIoroeMHi (Kpefida, MyXKki MiCKOBHKH), HeBOJIOIOEMHi (ckesbHi moposg
raJIedHHKH). i

Po3pi3HAIOTH BOMOTOEMHICTD IIOBHY, KANULIPHY, HaiiMeHIny, a6o rmoboll
Ta MaKCUMAaJIbHY MOJIEKYIISIPHY. \ 3

IlosHa BOTOrOEMHICT — 11€ MAKCUMAJILHUH BMIiCT BOJM B OPOJI IIpH Nl
HOMY HacHueHHi ii mop. JIJId nickiB BOHA ROPIBHIOE IMIOPHCTOCTI i BU3HAYACT
3a THMH X QopMyJIaMH, 110 i mopucTicTh. [Uis INIHHUCTHX i CYTIIHHKOBHX nopi
3gaTHHX 30iMbImyBaTH cBiH 00°eM npu HacHdYeHHi iX BOJOIO, NOW
BOJIOrOEMHICTE MOe OyTH Jemio O6inbina Bijx mopucrocti. ToMy [Uid TaKHX 0§
PO3pi3HAIOTH IOBHY BOJIOTOEMHICTD 33 IaHOI IOPHCTOCTI i HOBHY BOJIOIOEMHIE
IIpu BinkHOMY HabyxasHi mopoxu. g mopil, sixi He po36yXaioTh, MOHS
IIOBHOI BOJIOTOEMHOCT] 30iraeThesl 3 OHATTAM ITIOBHOI BOJIOTOCTI.

KaningpHa BOTOroeMHICTs — 1le HalbiIbIla KiTbKIiCTh BOH, AKa
MYETBCS! B KalllIIpax [OpOH IIPH MOBHOMY HACHYEHHi iX. J{If INIMHHCTHX IO
i TOHKO3EpHHUCTHX ITiCKiB BOHA MOPIBHIOE [TOBHI BOJIOr0OEMHOCTI. 1

MaxcHManEHA MOJIEKY/ISPHA BOJTOTOEMHICTS — 1€ HalGinbma Kinbkie)
TirpOCKOIYHOIL Ta INIiBKOBOI BOJH, KA YTPUMYETHCS YACTKAMH MOPOLH, TO8
HaHOiIbIIa KiTbKiCTh BOAH, IO YTPUMYEThCS JIHLIE CHITAMH MOJIEKYIISPHOTO 11
TATaHHS YacTOK HOpoAH. MakcHMalIbHa MOJIEKYISIPHA BOJIOIOEMHICTE Y IOpIg

- . . - ) DOZi B IIPUPOIHHX YM - -

PI3HUMH JiaMeTpaMH YacTOK 3a iHIIHUX piBHHX yMOB 6y/e pisHow (Tabi. 7.2). A Ber;qI; C’i‘I})Cﬂ Iileﬁofgx:;fxgx Mopopa Boposippava,
i i Aoni opuHMUuj

Ta6mius T4isHIIEIO Mi IOBHOK BOJIOrOEM- Cyrnurku niwani 0,005-0,05

MaxkcumanpHa MosieKyJIsipHa BOJOTOEMHICTh TIOPI 3 Pi3HUM JiamMeTpoM 0. ?YHICKM o 0,05-0,10

O.B.JIe6 OHKOZEePHUCTI NicKu 0,10-0,15

. 4acToK (32 Bﬂe €AEBUM) A Morcumenwe Lpi6HozepHWCTi nicku 0,15-0,20

Qiamerp yacTok, Mm| MakcumanbHa MONEKyNsipHa BONOrOEMHICTL . monecynena CepegHbosephucri nickn|  0,20-0,25

1-0,5 1,57 v 12 | 1 | somorvenwins KpynHosepHucTi i 0,25-0,35

0,5-0,25 1,60 . rpaBenuncti nicku
0,25-0,1 : 2,73 BanHsiku TpiwmHyeari 0,001-0,10
0,1-0,05 4,75 b+ —d— ax Nickosnku TpiluMHyBaTi 0,02-0,03
0,05-0,005 10,18 ' Konirgmo
0,005 i MeHwe 44,85 I\ onorrimzme  HICTIO i IPHPOAHOIO BOIOLICTIO.

Y IDYHTO3HABCTBI MaKCHMAJIbHA KilbKiCTh BOAHM, sika YTpuMyeThed RS + — — 178 ne Tioai;?:g;y%ﬂ?‘."{ 1IPO PO3MOALT BOJIOTOCTI y
IIOPOJIi IIPH HEMOBHOMY HACHUCHHI HE3aJ€XHO BiJl MeXaHisMy ii yTpHMaHA s i o Y po3pmi Hel;};mg AUIAHKH Cylll B
(HanpHKIIaj, KaliIApHAMH CHIIAMU) Ha3HBAEThCA HafMeHIIow, abo 1107150808 amarsetperns cf rﬁ H’i u Z:OBax Alae puc. /.2 3 HLOro BUIIHO, o
BOJIOTOEMHICTIO. B 1IbOMY BUIIaJIKy BOJIa HE 3aITOBHIOE TIOD, a 3HAXOAHThCS JTHI ’ Y y aCHYCHHOCTI TIOP1J BOJOI Y BEPXHiii

HAa NOBEPXHi YacTOK MOPOIH.

Y mpakTuui HaifyacTille BH3HAYAIOTL MaKCHMAIbHY MOJIEKYPHY BON
roeMHicTh. JJI1 LBOTO iCHye Kiflbka METOXIB: BHCOKHX KOJIOH, BOJOTOEMH
CEpPENOBHIN, NEeHTPHUPYTryBaHHA. MeToJ BHCOKHX KOJOH 3acTOCOBYNY

uc.7.2.Emopa PO3MOAINY BOJIOrOCTi 110 po3pisy
— KamifstpHa xaitma; I'B — pigenb rpyutosnx soa. BosoricTs Biamorigae: 1 —
MMAJIbHIH MONeKYJSIpHIN BosoToeMHOCTI (260 MOMBOBIN Bojoroemuocti); II --
apHiit Bomoroemuocrti; 111 — noBHi#l BonoroeMHoCT (BOZOHOCHMH TOPUBOHT)

158 159



Koediuient dinprpanii maitvacrime BUPaXaloTh Y TAKUX ONHUHHLAX
BUIKOCTL: M/TO6Y, cM/c, M/C.

» 3a BoL[O}IpodeHiCTIo, abo ¢inprpariiHuM BJIACTHBOCTAMH, BCi ripchbki
bporu HOAUIAIOTL Ha TPU IDYNH: BOZOMPOHHKHI (TaibKa, TpaBiii, Zobpe
MIcOpTOBaHHH YHCTHI [COK, a TaKOX 3aKapcTOBaHi Ta TPIHHHI IOPOJH),

BIIPOHMKHI (NTHHUCTI TiCKH, TOPd, JIECOBUAMI, cKelbHI Ta HaIiBCKEITbHI i
apCTOBaHi IIOPOIH, IYCTOTH Ta TPIllIUHH SKUX 3aIIOBHEki JIpi6HO3EpHUCTHMHU
 [THHACTHME  BUIKIIAAaMH); BOJOHCHPOHHKHI, abo BoAoTpHBKI (NIIMHH Ta
HBHO-KPHCTAJIiuHi TOPO/IH).

Crix 3a3Ha9MTH, WO B OPHPOA] aGCOIOTHO BO/IOHETIDOHHKHHX OPIiJ] HEMAE.
il BOHH siKOKOCH .MipOIO IIpONyCKAIOTL Kpi3h cebe BOAy, OCOGIHMBO HpOTSrom
BAJIOTO T€OJIOr{THOTO gacy. Ilpote B jesikux i3 HMX HIBHAKICTD dinbTpari
Taka MaJia, [0 1l MOPOJH IPH CHENiaNbHUX JOCTIKEHHAX TA3EMHHX BOX
AIOTHCA IPAKTHIHO BOAOHENPOHHKHUMU. 3 TOUKH 30py MIPaKTHIHHX norpes
; nopo,r.m nommpcm;.nnme Ha BOJONPOHHKHI i BofoHenponmkHi. Toxi o
PITHX BITHOCATS i HAIIIBPOHMKHI IOPOJIH.

BoaonponukHicts ripcekux mopia 06yMOBMIOEe BOMO36ArageHicTs BOXO-
PCHUX FOPU3OHTIB. YuM Ginbuimii koediuieHT dinbTpari TIopoaH, TUM Ginbina
0316araqeuim BOJIOHOCHOTO TOPH3OHTY, CKJIaJ€HOTO TAKOK IIOPOOIO.
ﬁﬁqu BOJ036araqeHHMH € TOPH3OHTH, CKIIafeHi rajibKaMH, KPYIMHO3EPHHC-
MH TIICKAMH, a CEpell CKeJIbHUX NMOPiX — HaHOLILII TPIMIHHYBaTHMH Di3HOBH-
RM1L. BO,.L[O368I‘a'{CHHiCTb BOJOHCTIPOHHKHHX [IOPiJl — HYJILOBA. YABIIEHHS PO
JILTPaLiiHi BNacTUBOCTI ripchbkuX Mopix fae Tabun. 7.4.

IcHye GaraTo cnocoGiB BH3HaueH- Tabauus 7.4
(binmpaqiﬁlmx BIACTHBOCTEH Iipchb-  Bemnunnm koedinienra dbinprpanii
X nopin. Ix MoxHa 3Bectu J0 TPBOX pisnux mopig (za B.O. M puxnonceknm)
. neprna — xoedinieHT GitsTpanii

HACTHHI PO3pi3y XapaKTepH3YeThCs MAKCHMAIBHOI MOJEKYSISIPHOIO BOJIO)
€MHICTIO — HIKYE I[IOPOAH 3BOJIOKEHI [0 KAITLIIPHOI BOJOrOEMHOCTI, &
HHXYE — JIO TIOBHOI BOJIOTOEMHOCTI. ‘ !

YacTHHA po3pi3y, OPOIH IKOTO XapaKTepH3VIOThCs TIOBHOIO BOJIOTOEM]
Ti0 (TOOTO TOBHICTIO HACHYEHI BOJOIO) YTBOPIOE FOPH3OHT IPYHTOBHX BOA. HY ‘
HHM 3HAXOOUTHCS 30HA aepallii, B sIKili po3TalIOBYIOThCS HiA3eMHi BOAH,
3YMOBJ/IIOIOTE KalliIApHY BOJIOIOEMHICTh i MaKCHMAlbHY MOJEKYJISIPHY
HalMeEHINY, Y II0JIbOBY, BOJIOT'OEMHICTD.

7.5. DinpTpamiiini BIacTHBOCTI MOPiJ i PyX MiA3eMHHX BOA |

Jyxe BajxJIMBOIO BOAHOIO XapaKTEPUCTHKOK TipchbKuX mopix € I8
BOJOIPOHHUKHICTD, TiJ| IKOIO pO3YMiIOTh 3JaTHICTh ITOPiJl HPOITyCKaTH Kpish ¢ff b
Boiy. KiNbKiCHO BOJOMPOHHKHICTE BU3HAYAEThCA BEIHYHHOIO KoegiLfehy
@irsTpanii, KOTpuit Bigobpaxae MIBUAKICTH QLILTpaLii BOAW IIPU HAIDHG
rpajieHri, piBHOMy 1. 1

Posyminng cyri koedinieHra ¢inbrpanii 6asyerbes Ha 3akoni Japdl, §
AKHM KiJbKicTh Boax (Q), O MpocouyeThesd Kpi3b MOPOLY 338 OMUHHIIO Y
NpsAMO IpolopliiHa koedimieHTy dpinprpanii (k), naginmo Hamopy (h), ol
IIONEPEYHOTO TIEpeTHHY NopoAH (F) Ta oGepHeHo MpoIopLiiida JOBXKHEI 1L
¢itsTpanii ():

Q=khF/. .

TTaminng Hamopy (h) — e pisHung piBeiB h=H\-H: y nBox Toukax #
3eMHOrO IMOTOKY A i b. 3aBiaxy Takiil pisHHHI piBHIB BHHHKa€ Harmp, i Al
SIKOTO BOJIA 3 TlepeTHHY AA' pyXaeThest B HalpsMKY nepetuHy BB’ (puc. 7.3),

Biznomenns h/l e mezomerprurim B
e L . o |.‘ . xHdoM, abO rigpaB/IdHHM IDATIEHTOM, K

. | . -, ToKasye NajiHEA HAlopy Ha ONHHHINO 0B XN AYACTECH B TONBOBHX YMOBAX 3a flopom Koediuienr
..-.| o 1" muxy pimTpanii. Tomi nomepemmio op floMOTOI0  BifKkauyBaHHs Bogd i an;/'rpasuii,
N : T -4 MOXHa sanHcaTH TAKHM THHOM: IOHACHTEHNX TIOpiZ 260 HATHBAHEA i | Taneuix mpowsrmusi 100"

- Sl Ocxi Q=kiF. . , HITaHHS i B cyxi mopoau (umm [lareunmk s niciom 100-20

o . ~ Ocxibi KinmbKicTh Boau Q, mo mpo Ibilie BiKaUyeThcs BOAM 3a MEBHHE gig“;“ . 50-2

AN | Kpish mesHuii nepeTHH nOpoaH, A0pisHiE 3 nopou abo auM Gimbme i Hamm- CyniKCK;nuHucm i 2-0,1

' noOyTky mBuAKocTi ii pyxy V Ha TITONSENETE.CS Yepes CBEPIJIOBHHY, THM GiThb- | Cyromricn 0,1
,% nonepeyHoro nepetuHy F, Tobro " it xoedimienT dimpTpanii mocmi- [Tmnu 0,001
. ‘ Q=VF, YBaHHX IOPiN); Apyra — BU3HAYEHHS B Jabopatopii 3a Komnomoroio pi3HHX

TO

Ha2

I?Tpal_liﬁHHX npunanis (rpy6ka Kamencbkoro, Tpy6ka Cnenreo, npunay TiMa
!H.) Ha Binibpanux y moni spaskax Topix; Tpergs — PO3paxyHKH 3a
IPATHUMH QOpPMyJIaMH, SIKi BPaXOBYIOTh TIOPHCTICTh i IpaHyJIOMeTpHIHHiT
a1 nopin (popmymu I'asena, 3amapina, Crixrepa Ta in). B ocranmix gsox
anKax — koedilienT dinbrpanii 6yae THM OuTbInui, 9uM Ginbmmii po3Mip
orf, o _cmauaxon, nopoay, i YHM MeHIna TIOPHCTICTh NOPOJH.

Bixnosinno o xapaktepy TIOPHUCTOCTI Mopin y mpuposi icHye xBa BHIU

kiF=VF, a6o ki=V. v

Ilpu rigpaBniyHOMy TpajicHTi, PiBHOY

; Co . ogunuii (i=1), k=V, mo craHOBHTL CyTHid
T r,.r r‘r.r rrTTTTTT J.AI/I' T Koe(biuiema (blﬂpraI_ul '

.
Y

Puc.7.3. Ilepepis AinAHKYN MiA3eMHOTO MOTOKY 1
AB — nosepxnsa noroky; A'B' — somorpus; HH, — ToButuua rpynToBOro moToky
Toukax A, B; L — poexkuna muisaxy mix mepepizamu notoxy AA' ta BB'; b — Ha
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PYXy TpaBiTalifHMX TI3€MHHX BOJ — JlaMmiHapHuii i TypOyJeHTHH i
JlaMiHapHIH pyX CIIOCTEPIracThes B MOPOJAAX 3 MajdHMHM [IOPaMHU (TpimuHam
Bin monsirae B TOMy, 110 OKpeMi CTPYMEH] BOJH MEPEMIIIIYIOThCS TapaesibHO,
HE3HAYHHMH LIBHAKOCTSAMHE, YTBODIOIOUH CYIHNBHMH HOTIK. JlaMiHapuuid pyg
Hifjsirac npHBeAcHOMY BHIE 3aKOHy Jlapci, 3 SKOTO BHXOIMTHL TaKOX, UG
mMBHAKICTL ¢inmpTpamii BOAM NpH JaMiHapHOMY pyci NpAMO MpPOMOPLiiiHg -
koedinienry ¢inprpanii (k) HarlipHOMY rpaficHTy B IepuioMy cTyleHi (i): V=Kl JERO3TAIIOBYIOUNCh Y 30HI aepatiii. OCHOBHUMH pHCaMH IHA3eMHHX BOJ IHOTO
Tomy 3akoH Jlapci e Ha3UBAIOTD JiHIHHUM 3aK0HOM QilbTparji. ‘ ITy € HEBTPHMHICTh Y BEPTHKAILHOMY PO3Ppisi i o Mo, HerocTiluicTs y gaci

TypbyaeHTHHI PYX CIOCTepiraeTbcs B . TPIIMHYBATHX IIOpOAax l i He3HaYHA MOTYXHICTh OOBOMHEHHX IOPiA. SIK MpaBHITo, IUIONIA [IOIIMPEHHS
MHMPOKHMH TDPillMHAMY, XapakTEePH3YEThCA BEIMKMMH INBHAKOCTAMM, PXOBOJIKH BH3HAYacTbCs HEONHOPINHICTIO BOXOTPHUBKHX IMOpiA, 1IN0
3aBHXPEHHSIMH 1 MOPYINEHHsAMH CYLUILHOrO IIOTOKY. B IIpupoi Bid He s JiACTENAIOTE  GidbIl TNpPOHHKHI Bifkiagu. BepxoBofka HaKOIHYYETHCA
3akoHy Jlapci, a y3rofkyerbes i3 3akoHoMipHicTIO Iesi-KpacHononbCpkoro, lepeBaXKHO Ha MOBEPXHI IVIMH, CYITIMHKIB Ta iHINX cMabONPOHUKHHX ITOPiX, AKi
SIKOIO MIBMIKICTh PYXY BOAH BUPaXaeThes pOpMYIIok0 HaxOMATbCA Y BOMONPOHUMKHUX IIOPOJAax y BHITIAAI OKpeMHX JiH3 abo

v=cC ‘11_217, IPOIIAPKIB, 3aJAralouH B KijibKa sapyciB (puc. 7.5).

. . . . .. PosTamoBylounch v 30Hi aepaiiii, BepXoBOAKa 3a3Hac i i
Jie V — ImBHAKiCT PyXy MA3eMHHX BOZ, M/zo0y, C — emmipuanuii koedimic T — Zm 50 MeryeOpOJIOI‘iI:I Hlelll\;n 3?Moaa£m v Maeﬂg;aoﬂoyo PORY 3MIH,
R — rifipapiiunmii pafmiyc, SKHil BUSHAYA€ThCA OKPEMO, M; i — rpafiedT. 3 1 - JIH! pPOKH BOHa

; . 0Xe 3HUKHYTH, B 6araToBoiHi — 3aiiMaTH BEJIMKi IUTOMIL
($opMyIH BHIHO, IO IPH TYPOYJIEHTHOMY pyci MIBHAKICTE pYXy BOAH IIpAA . yr, poa | IDIOML, BIHMKY, OCQ&MBO y
= | ! g MBHIYHIX IMTUPOTAX, TOBHICTIO IEPEMEP3HYTH, a BIIITKY B MBJICHHHX palioHax —
nponopiiiiiHa HanlipHOMY I'PaJlicHTy B CTYIIEHi 1/2. PECOXHYTH
TypOynenTHuii pyx UPOMi criocrepiraeTbcs AyXe piako — Jmie § ] ’ . . . .
ypOysI PyX Yy UIPHPOZ epira YK€ pLIK O.M. OBuHHHIKOB BiIHOCHTL O BEPXOBOJKH KaNiJApHi BOLH 30HH
BEJIMKMX TPIMIMHAX, a TakoX IPH HaIXOZXKECHHI BOAM B TipHHYI BUPOOKH ¢ palfii, BOMU MIAHNX MACHEIB i IOH, TAKHPIB i GYFPHCTHX ek
Bomo3abipHi CMOPYAH, TOMY IIpH BHpilleHHi Gimemocti 3aga4 riapoiso ’ ’ p yIp 1CK1B, a TAKOXK, 3

MiI3eMHHX BOJI 3aCTOCOBYEThCS 3aKOH JIaMiHapHOTO PyXy JeBHOIO YMOBHICTIO, GOIIOTHI BOLH.
- o . : 1 %e OIIM3bKUMH IO BEPXOBOHAKH € BOAH IPYHT i MU
IIBMAKiCTL pyXy rpaBiTAIiMHUAX Ii[3EMHUX BOJ BH3HAYAIOTh [IEPEBAXKHO Ay A0 Bep A MH IPYHTOBOrO LAY, THA AKH

1omi. € KifbKa IoJLOBHX METOIIB. Yci BOHH 6a3yIOThCsS Ha TOMY, IO ¥ CBEP/LJ10% O3YMIOTE CYKYIHICTB YCIX BOA, IO MOXYTS NIEpeGYBATH B OPHOMY IPYHTI K ¥
BHHY, PO3TAlIOBaHy B OJHOMY MICIIi, 3aIIyCKAIOTh IIEBHY PEUOBHHY, AKY MOTIM
JIETKO BH3HAYMTH Y BOAL, i KOHTPOMIOIOTh Yac IIOSABH Lj€l pEYOBHHH B iHII
CBEpIUIOBHHI, po3TalnioBaHiii Ha Jeskil BificTaHi Bill IeplIOi B HAMPAMKY DY.
nigseMHux Boj. Ioainueimmm BincTaws Mix cBepiioBrHaMu (1) Ha dac, 3a K
pevoBHHa rpofinuia 1i (T), oaepxyoTh JificHy MBHAKICTb PYXY IMiJI3eMHHX BQ

V)
V=L/t
PeuoBuHaMH, fKi BHKOPHUCTOBYIOTHCH
LI€I0 METOIO, € KYXOHHA CiJb, pO34MH QII0O0PE
Leidy, XJIOpHCTHIT aMoHilt Tomo. Crnocobw,
JOTIOMOro10 IKMX (iKCyIOTh IOSIBY PEYOBHH

RecATH Kimacupikaiifi mig3eMHHX BOX 3a YMOBAMH. IXHBLOTO 3ajsirais.

: a1716in_bm BRanow ¢ kiacudikauis O.M. OpunnHikoBa. 3a mico KmacHpika-
Elo TIA3EMHI BOJH HOMIAIOTHCS HA TPH TUIIH: BEPXOBOJKY, IPYHTOBi BOIM i
pTe3iaHChKi BOIH.

; BepxoBoaka — 1ie nip3eMHi BOIH, SIKi 3aJIAral0Th o063y 3eMHOI TTOBEPXHI,

Puc.7.5. YMoBU 3angran-
HS BEDXOBOZKH B JIECOBHX
CYIIMHKAaX MiBAHS YKpainu

Jpyriil cBepTIOBHHI, MOXYTh OyTH XiMiuHi a0 ‘ 1 - Pow"““‘f‘ﬁ ap; 2 -
eleKTpH4Hi (pHc. 7.4) i cnabompoHMKHi  JlecoBMAHI
T CYIIMHKH; 3 — BOZOHENpo-

HUKHI JIECOBMIHI CYIIMHKH
// (BuxonHi rpyutn);, 4 —

3ansraHas HiA3eMHUX BOJ 0GYMOBIIOCTHOS POMDHCHPORMIKI  “E€pROHO-
ot 6ypi raunu (BoaoTpHB.).

Pnc7.4. (éxeMa SICKTPHY"  gacamriepen reosoriuboo Gyxosoro TeprToply ITB CODHIOHT TpyIIOBIX
HOTO CIOCO0Y BH3HAYECHHA PRV . , . . —
Ha skiif 1i Boau romupeHi. Po3po6ieHo 6iib Bog; | — soma aepai, Il —

HIBUAKOCTi IPYHTOBOIO HOTOKY E y V/] 5 e , o o

7.6. YMoOBH 3aJATaHHA MA3EMHHX BO,
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OJIOTPMBKHM TODH30HTOM BH3HA4AcThCd K TOBIUHHA, alo noryxrnicn.:
TOPU3OHTY [PYHTOBHX BOJ. 3aJIeXHO Bil reonor?i:mo'l' 6yIOBH KOHKpPETHOI
epUTOPii TIOTYKHICTh TOPH3OHTY IPYHTOBHX BOJ B Il MEXaX MOXE KOJIMBATHCh
B3I/ KiBLKOX JecATKIB CaHTHMETPiB 10 50 M i Oinblie.

Jlsepkanio IPYHTOBHMX BOA Y 3riajkeHili dopmi BiaTBOploe penbed
frepuropii, Ha skiif 1i Bogu nHomupeHi. OCKUILKH penbed 3HHKYEThCS Ao
PiUKOBHX JONHH, O3€PHHMX YJIOFOBHH, Yy TaKOMY )X HampsMKy 3HIDKYETBCA i
J3cpKaio TPYHTOBHX BOJ, IO 0obyMoBII0€ iXHIA pyx y HaIpAMKY 3HIDKEHHS
Ipennedy — 110 pivok i o3ep.

Bincrans Bif 3eMHOI TIOBEpXHi A0 J3epKala IPDYHTOBHX BOJ| BH3Hauae
nuOuHy 3andaranps ix. Ha tepuropii Ykpainu riuOuHa 3aaraHss IPYHTOBHX
pon kosmBaerbes Bix 0,0-0,5 M (B OonoTHMX i amioBianbHHX Bifkiagax ii
NiBHiTHO-3aXiIHOT gacruaHd) g0 10-20 a, pimme mo 25 M (y JECOBMIOHHX
eyrIMHKaX i1 [MiBAEHHHX paifoHiB). Ha MacmBax 3polDeHHs B IMX paMoHax
IPYHTOBi BOJIH, OCOG/IMBO BEPXOBOJIKA, 3aJATaloTh Ha TNIHOHHI Kin.ucox METPIB,
} B OKPEMHX MIiCI[X TIPYHTOBi BOAH, MmO (OPMYIOTbCA M BIUTHBOM
l3poInyBabHMX BOX, JOCATAIOTh 3€MHOI ITOBEPXHi, 3a00109y104H IEBHi uhmmgn.
\ I'pyHTOBI BOAM TiCHO 3B's13aHi 3 BOAAMH DiYOK, 03€p, BOZOCXOBHIL, MOPIB,
TaKOX IITYYHO CTBOPEHHX KaHANB Pi3HOTO NPU3HAYEHHS (06BOAHIOBANIBHUX,
3pOIIYBANILHHX, JIPEHaXHHX TOIII0), YaCTO MOMOBHIOIOTHCSA 3a iXHil paxyHok abo
X caMi XHBJIATE 110BEpXHeBi Boau. B npupoai icHye 6araTto 3B A3kiB IPYHTOBHX
pos 3 noBepxHeBHMH. HaifTUTIOBiINi 3 HHX HaBelleHi Ha puc. 7.6. AHaNOriuHi

pisHUX cTaHax (ra3omoAiGHOMY, PiIKOMY, TBepIOMY), Tak i B pi3HHX BH
(rirpockomniyna, nniBkoBa, KamiisipHa, rpasiraiiiiga). SIxmo ninsmkxa
3a0ono4eHa, To rpasiTallifiHa Boja Moxe GyTH JIMINE B HepiogH NiIBHINCH
BOJIOTOCTI (11i] 9ac iHTEHCHBHOTO CHlI‘OTaHeHHﬂ TPHBAJINX JOIIiB, iIHTEHCHBHOMN
3POHIECHHS TOMIO). i
¥V IpYHTO3HABCTBi BOJIH TPYHTOBOTO 1IAPY HA3HBAIOThCA IDYHTOBOFO BO/NE |
roro. BUBYEHHS 1Ii€i BOJIOTH, MeXaHI3My 1i nepemimienns, GamaHcy, 3a1c0HoMlpi‘
HocTel pOpMyBaHHs Ta BIUIUBY Ha BPOXail Mac 0coBIIiBe 3HAUEHHS [IPH PO3B’
3aHHI MUTaHb CLIbCHKOTOCTIOAAPCHKOro BUpOOHIITBA. Boju rpyHTOBOrO mapy
00’€KTOM BHBUEHHS MEPEBAXHO IPYHTO3HABILB, ArpOHOMIB, MEJLiOpaTopiB. :

I'pynropi Bogs— 1ie rpaBiTalliliHi BOAH IEPLIOro Bil HOBEPXHi NOCTIHHOM
BOJOHOCHOIO TOPH30HTY, OCHOBHOK OCOOJNHBICTIO iX € BiibHa GesHamipl
TIOBEPXHs, 3yMOBJIEHA BiJCYTHICTIO BOXOTPHBKOI HOKpipmi. SIk HpaBung,
TPYHTOBi BOJHM 3alAraloTh y IYXKHX BillKIaJax YETBEPTHHHOTO HEPIOJY -=
“rpydrax”, sBifk# i mima iXfs Hassa. IIpoTe IpYHTOBI BOAM MOXYTh 3a/irath
1 MK BOROTPHBKHMH (BOJOHENPOHUKHHMH) TOPH3OHTaMH IIOPiJl Pi3HOro BiKy
TaKOX y MOYETBEPTHHHHMX CKEJIbHHX YTBODEHHAX aX JO KPHCTATYHMX mopif!
JokeMOpificbkoro mepiofy BKIIOYHO. I B ILOMY pa3i OCHOBHOIO IXHLOWN]
0O3HAKOIO € BilbHa Oe3HAIlpHA [TOBEPXHSL.

I'pyHTOBI BOAH, SIKi 3HAXOMATELCS B TPIMHHHX CKEILHHEX IOPOJAX, Ha3HRk)
IOTb TPIIIHHHO-TPYHTOBHMH, a B TNODPOXHHHAaX 3aKapCTOBAHHX IOpiJ
KapCTOBHMH. 1

BinnosinHo 1o MoX0KEHHS YeTBEPTHHHUX BiflKIIA/IB, 3 IKUMH IIOB ‘s3aHl
TPYHTOBi BOIH, OCTaHHI TOAUIIOTBCA Ha aloBialbHi, HeMoBialbiy
HpomoBiaibHi Tomo. Bei rpyHTOBI BOAM, siKi MICTATHCA B HOYETBEPTHHHHN |
[opozjax, 06’ eHyIoThCsl HOHATTAM “T'PYHTOBI BOJAH KOPiHHHX MOpin”. 3

J1lo YPYHTOBHX BOX BiTHOCATH TAKOX BEPXOBOAKY, 60 BoHa Mae GesHarripHy |
TOBEPXHIO. :

I'pyHToBi Boj, Malo9H Ha IUIONIi CBOTO MOIMIMPEHHS BUIbHY MOBEPXHIO, B |
OKPEMHX MiCIWIX MOXYTE 3aJAraTH INJ BiTHOCHO BOJAOTPHUBKHMH IIOPOJAaMH, | |
PE3YIBTATi Y0ro CTBOPIOEThCA HE3HAYHHI MiCHEBHM HAIIip. 1

3anexHO Bifl yMOB 3alITaHHs IPYHTOBI BOH NIOAUISIOTH IiE Ha IPYHTORMA ]
MoTiK i Ha 6acedin IDYHTOBHX BOJ (IPYHTOBHI Gaceiil). MOTHBYIOTH Lie THM, 110
IPYHTOBHH IOTiK, Ha BiAMiHy BiJ GaceliHy IDYHTOBHX BOJ, Mae TAKHil ITOXHA
TIOBEPXHi BOIH, sIKHH 3abe3nedye BUIBHHMI CcTik iXx. Y 6aceliHi rpyHTOBHX BOK
BUIBHOTO CTOKY Maiike HeMae. B HbOMY BHIIAJKY BOAa MOXe HIEPEMIl[yBATHO
TepeBaXXHO B IIAPH, PO3TAINOBAaHI HHXYE.

I'pyHTOBI BOAM Ha3HMBAIOTL MIKIUIACTOBHUMH GeSHAIPHHMHM BOIAMH, SKING
BOHH 3aJBITaloTh MiX BOMAa BOJOTPHBKHMH IOPH3OHTAMH i CBOiM piBHEM He
AOCAraloTh BEPXHHOT'O FOPHU3OHTY, TOOTO MaloTh BUILHY [TOBEPXHIO.

IMoBepxHs IDYHTOBHX BOJI Ha3HBA€ThCS IXHIM J36pKanoM. Bomonenporukul
nopoad, ki MACTENAIOTH TPYHTOBI BOJM, HA3HBAIOThCA BOJOTPHBOM a6Q
BOJOTPHBKHM -TOPH30HTOM. BiiCTaHb MiX JI3€pKajoM IrpyHTOBHX Boj |

;’////////f/////"/ =) P2 — 15
Puc.7.6. Pisni BMIaakKu CHiBBiTHOLIEHHS MOBEPXHEBMX i IPYHTOBMX BOA (3a
.0. BeBipoBcbKo10)

— JI3epKaio IPYHTOBOTO IOTOKY HaXWieHe RO piuku; B - Asepkano rpyHToBOroO
0TOKY HaXWieHe Bif DiYKH, JKMBJIEHHs IDyHTOBHX BOJA BinbyBaeThca 3a PaxyHoK
binpTpanii piukosux Boa; B — rigpaBniyHoro ss'asky Mix IpyHTOBMMH i
OBEPXHEBMMM BofilaMu HeMae; [ — ripaBiaitHoro 3B'a3Ky MiX IPyHTOBMMM i IOBepx-
BHMH BOJaMH HEMAac B MeXeHb, ajie B BOJONLLIS I'DYHTOBI BOAM XXHBJSTHCA 3a
axyHOK ¢inbTpanii moBepxHeBMX BOA. 1 — BOXONPOHMKHI NOpoAH; 2 — BOZOTPUBKI
opoaM; 3 — piBeHb IPYHTOBHX BOJ,
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ictisl, Ha IKOMY BCTaHOBIIOETLCH PiBEHb HAIPHHUX BOJ, HA3BHBACTLU HAITOPOM,
Hacto 1eil piBeHL HA3HBAIOTD IT €30METPHYHHM.

0b6:1acTh po3BaHTAXEHHA apTe31aHChKOro OacelHy — Ii€ Ta HOro yacTuHa,
B¢ HamipHi BOAM BMXOAATH Ha JEHHY ITOBEPXHIO y BHITBIAI Axepen abo
OTPAILIAIOTE Yy PiYKH, 03epa, Mopd. B rincoMeTpHYHOMY BifiHOINEHHI BOHa
PO3TALIOBYETHCS HIDKUE O6JIACTeH KHUBJIEHHS Ta HANOPY.

. ApresiaHcbki (HamlipHi) BOAH, pyXarouHch 3 obnacri xtBiieHHS B 061acTh
PO3BAHTAKEHHSA, YACTO 3a CIPHATIMBOTO pelbedy MOXKYTH BUXOAUTH Ha JEHHY
BOBEPXHIO TIEPEBAXKHO B PiUYKOBUX AONHHAEX, € BOHH HAYTh Ha TIOMIOBHEHHA
IOBiaIbHHX, GONOTHHX Ta piukoBHX BOA. Taki AUIAHKH apTesiaHchKOro Gaceiiny
la3UBAIOTLCA O6/IACTIO APCHYBAHHA APTE3IaHCHKHX BOJL.

. B VYxpaini apresiancbkumu ¢ JIHinpoBcsko-JoHenpkuii Ta [IpHuopHO-
Mopcrkuit Gaceiinu. JIHINpoBCbKO-J[OHEILKHI apTesiaHChKHil Gaceln pos-
amoBauil y Ipuasinposcbkiit Hu3uHi. OGnacth HOro XHBIEHHS 3HAXOJHTHCA
) Mexxax CepeqHbOpOCifichbKOl BHCOYHHH, 06NACTh PO3BAHTAXKEHHA — B MEXax
(uinpa. Piuku Jlecna, Cyna, Ilceon, Bopckita 3 ixHiMu npuTOKaMH (0co61HBO B
PUpioBUX 4acTHHAX) € Horo o6nacTaMM NpeHyBaHHA. [IpHYOPHOMOPCHKHI
presiaHchKuEl GacefiH 3afiMae [IpHYOPHOMOpPCEKY HU3OBHHY. Foro o6nacrio
upieHHs € IlpuaminpoBeeka Ta IlpmajoBcbka BHcOWMHM, KOTpi
JOITANIOBYIOTHCS B MEXAX TIIHATOI IeOOrigHol CTPYKTYPH — YKPaiHCBKOTO
pucraniyHoro mura. O6iacTio po3BaHTaxeHHS [IpHYOPHOMODPCHKOrO
ppresiancekoro 6aceitHy € HopHe if AzoBchke Mops Ta CHBall, a HaHGUTLIIIMHI
p611ac v apeHyBanns — IliBnennmuit Byr i Juimnpo.

HarripHi (apTesiaHCBKi) i TpYHTOBI BOXH YacTo mepe6GyBaloTh y TICHHX B3ae-
03B’13KaX, IO 3aJIeXHThb Bill TeoJIorigHol 6yN0BH TEPHUTOPIi IIOMHKpEHHs M-
MHHX BOA. B OIHHX BHIIaKaX IPYHTOBi BOJHM IONOBHIOIOTL HAIpHi BO-
OHOCHI TOPH30HTH, B iHIIIHX — OCTaHHi MiIXHBIAIOTH rpyHrosi Boau (puc. 7.8).

Haiibinbime rpynToBi i HamipHi BOAM B3a€MO3B’s13aHi B PiYKOBHX JOIMHAX
fo iHIIMX MOHIDKEHHSAX pelbedy, He Bm6yBamca JpEHYBAaHHA BOJOHOCHHUX

OpPH30HTIB, Y pe3ylbTaTi 4oro piu-
0Bi 260 03epHi BOJIH MONMOBHIOIOTHCS
paxyHoK Iif3eMHuX BoJ. Ilomos-

3B'A3KH  IDYHTOBHX BOJ cnocnplraxonca TaKoX 3 BOI[aMH xaHal§
BOJOCXOBHII, CTaBKiB.

CBOCPIHUMH YMOBAMH 3aJISTaHHS XapaKTePU3YIOThCS APTE3IAHCHKT B
e migseMHi BoaM, AKi 3a4raioTh MiX BOJOTPHBKHMH TOPH3OHTaMH
nepeOyBaloYy Ml HANOPOM, TPH PO3KPHTTI iX OYpOBMMH CcBepLTOBHHA
HiJHIMAIOTHCS BHIIE Bill IOKPIiBIi BOZOHOCHOrO Imiacra (BHIE ILZOLI
BEPXHBLOTO BONOTPHUBKOrO TOpH3oHTY). IIpH docTarTHili BemmuuHi Hamopy
BiANOBINHUX penbedHHX yMOBax (HaNpPHKIAA, AOJMHH pidOK) Ii BO)J
GOHTaHYIOUN, BHIHBAIOTECA Ha AEHHY MOBEPXHIO. ApTeslchmu oSl
Ha3UBAIOTHCS TAKOXK HAMIPHHMH 200 MIXIIACTOBHMH HAITIDHHMH BOJAME.

ApTesiaHChKi BOIH O/IEpXalH CBOIO Ha3BY BiJl NPOBiHIii ApTya y ®paHl ;
Je B X1 ¢T. Bepine B €Bporii 6ysia BusBleHa $ oHTaHyI0qa Hii3eMua Boga. Hu
apTe3iaHCHKUMH BOJAaMH Ha3HUBAIOTh YCi MA3€MHi BOJH, SIKi 3a/i1ral0Th y 6in
MEHII IMUGOKHUX ILTacTaX, MaloTh HAllp i HaBiTL He GOHTAHYIOTh. Y TIPaKTHL
0co0JHBO B TOOYTi, CBEPANOBHMHM, sIKi PO3KPHBAIOTH TAKi BOIM, TAKO
Ha3HBAaIOTh apTe3iaHChKHMIL

3aniaralound B JOCHMTE BEMUKHX Bifl €MHHX (cmmmnanm—mx) Te0JIOTiYH
CTPYKTYpaX, apTesiaHCbKi BOAM YTBOPKOIOTHL apresiaHchbKi Oaceiinu, A
CKIIafaloThCcd 3 TPLOX OOjacTeil: KHUBIEHHS, HANOpy i poO3BaHTaxel
nixszeMHUX Bof (puc. 7.7).

B o6nacti xuBrcHHs Nif3eMHI BoAu apTesiaHcbkoro GaceifHy ITOIIOBH
IOTBCS 332 PaXYHOK aTMOC(EpHHX oNafiB Ta MOBepXHeBUX BoA. MiILTpyoundl
Kpi3b TOBIIY OCalOBHX IOPif, apTe3iaHChKi BOAM HaIXOASThH y TIHMOII Ina
OCaJlkOBHX YTBOPEHD, NOIMOBHIOIOYH PECYpPCH IPYHTOBHX abo ciaboHaripi
BOJI, IO B JaHOMY BHINAJKY € CKJIaJOBHMH 9acTHHAMH BOJAOHOCHHX OPH3OHTIE
apresiaHceKHX GaceiiHiB. OTxe, B 00nacTi XUBJIEHHA apTe3iaHChKOrO Gaceluy
MIOIMHUPEH] JIHIIE TPYHTOBI a6o cllabGoHamipHi miA3eMHi BOAH.

Obnacts Hanmopy — 1ie Ta YaCTHHA apTe3iaHchKoro 6aceiiHy, B AKiil piBcHi
HiI3eMHUX BOJ MOXe€ MiJHATHCh BHINe MiJOMBH BOXOTPHBKOI nokpin/g
BOJIOHOCHOIO TOPH3OHTY. BifcTaHe Bif BOAOTPHBKOI HiIOIIBH [0 BEpTHKAJH 4@

Puc. 7.8. BszaeMosB'a3akn apresi-
CbKMX Ta TPYHTOBHX Box (3a
). M. OBUMHHIKOBUM)
______ : — JKMBJIEHHSI apTe3iaHCHKMX Box; b —
pexix apTesiaHChKMX BOJ Y TPYHTOBI;

— KMBIEGHHS TDYHTOBUX BOJ
pre3iaHCHKMMU BofaMu. 1 — BOJOHOCHI
¥Xxi 4yeTBepTMHHI Bigknagu; 2 —
DAOHOCHI TODHM30OHTH B KOPIHHMX
pporiax; 3 — BOXOTPHMBKI mopoam;d —
BeHb BOAH; 5 — HANPAM DYXy BOJM. a

apreaia.ﬂqmci BOJM; T — IPYHTOBi BOAM [*=5]s Ce 24 Bk ==
i 167

P

cornes I 774 2 == ==+
Puc. 7.7. Cxema apresiancekoro Gaceliny {3a O.M.OBYMHHIKOBHM)
A — obnacts xuBneHst; B — obxacts Hanopy; B — 06.1acTh posBaHTaKEHHS (cToky)
1 — BomoHoOCHi mOpoxH; 2 — BOAOTPHEKI Nopoay; 3 — piBens BoaM; 4 — HampsaM py
BOZM
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HEHHSA PiYKOBHX BOJ y Pe3yNbTaTi APEHYBaHHA BOJOHOCHHX FOPH3OHTIB, TOOM
3a paXyHOK HaJXOJKeHHs IDYHTOBHMX UH HANIPHHX BOJ y PIUKy, Ha3HBAcThel
TTUT3EMHHM XHBICHHAM DIYOK.

IlimzeMHi BOOM MOXYTh HaAXOIWTH B DiUKH 6e3nocepeqHLo B IXHBOMY
pycni abo BHXOZHTH Ha J€HHY MOBEPXHIO JUKEPENAaMH B PiIKOBHX HOJHHAY §
Apax, Oalikax. 3iOpaBImHCh ¥ CTPYMKH, ,zmcepenbm BOJIM 36iraioTh 1mo 3eMuil ;

TIOBEPXHi B PidKH.
Komu Ha neHuy TIOBEPXHIO BHXOIATH IPYHTOBi (6e3Haran1) BOJH, Td

JXepelia Ha3sUBAIOTh HHIXLTHHMH, GO BOJA BiTLHO 36irac B TOBI BozoHOCHA |
nopoad (“HU3XOAUTHL”) 3 IIABHMINECHHX IUAHOK penbedy Ha HEx4gi. Jxkepal§i
6inst BUXOMY Ha TIOBEPXHIO HAIHPHUX BOJ HA3HBAIOTHCH BHCXLIHHMH, 6O BOHY

$opMyIoTbeA 3 BOA, AKi NiHIMAIOTBCS BrOPY 3 HIXKHIX BOJOHOCHHX INapiB.

3a iHIMHMMB O3HaKaMM JUKepena HOMUIMIOTHCS HA IOCTiiHi, nepionnul’

CE30HHi, ITpicHi, MiHepalbHi, XOJIOAHI, TepMallbHi, TPIMTUHHI, KAPCTOBi TOIIO.

BuxozaH Ha TOBEPXHIO M3EMHHX BOJ Y4CTO € I09AaTKOM (BHTOKOM) piuxi, ;
B TakoMy BuIlaziky BHTiK DiuKH Mae BHIIII HEBENHKOTo GonoTa abo oaepl,»

OKpeMoro Jpkepesia abo KiTbKoX Jukepe.

3a yMOBaMM 3aJIITaHHA, IEPEMINIEHHs i MHPKYISLil cepen Mia3eMHHIX no‘
BHIAIOTh TPIlMHHI (B TPIIMHAX MAcCHBHHX CKEIBHHX IODil — rpaHiTa, |

rHelcax, MicKOBHKaX TOIO), KaPCTOBi (B 3aKapCTOBAHUX 110POJaX — BAIHAKAN |

Kpeiifi, rirci), TpinHHO-KapcToBi (B ¢l1aG03aKapCroBaHUX OPOJAX). Banemb

. Bl HAsBHOCTI 9H BiICYTHOCTi HAIOPY BCi Li BOAH € Bi/INIOBIIHO HATPHHUMY ¥
IPYHTOBHMH.

BupinsgioTe me rauOHHHI migsemui soad. Ile Bomy, ski 3amaraiorb Hf!
Po3BaHTaxylOTbC IUISXOM ]
HaJXOJUKCHHA MO TEKTOHIYHMX TpimMHAX a6o posnoMax y BOXOHOCH| §
TOPHU30HTH, IO 3aJHraloTh BHINE, ab0 X BHXOMATh GesmocepeAHro Ha ZeHHY | 1
TIOBEPXHIO y BHINLAI JUkepesl. Y HadTO-ra3oHOCHHX paitoHax (HampHKIaf, Y |
HHinpoBcbko-JloHenbKil 3anajuHi) NHOHHHI BOAH MOXYTh CaMOBHJTHBATHCH |

BEIUKUX INIHOHMHAaX. BOHM 3aBXIH HamipHi.

SIKIIO CBEPIVIOBHHAMY iX JOCATAIOTE.

7.7. Teopii MOXOAXKEHHA MA3EMHHX BOJ

Y rigponorii migzeMHHX BOA BigoMi Taki Teopil IXHLOrO MOXOIDKCHHML-

inpinpTpaniiina, xoHaeHcanilHa, I0BEHUIbHA, TOXOBAHHX BOJ.

3a iHpinBTpamifizoro Teopi€lo, Mix3eMHI BOAH GOPMYOTBCS 3a PaxyHOR |
aTMOCcQepHHX omaiiB, siki depes ApiOHI KaHambi B TipCLKHX MOPOARY
[POHHKAIOTh Yy WMapH 3emni, Ae H HakomuuyooThcd. B TakoMy Bapiant
indinpTpanitina Teopis 6yna cpopmynnosana B 1717 p. Ha mijcrasi cneriansHik
ROCTiIKEHHb, MPOBEJCHHX CBOrO 4acy ¢paHIy3bKHM o¢isHkoM MapioTroM,
Xoua 3apojIacd BOHA IN€ A0 HAamoi epu. Tak, JAPEBHLOPHMCHKi dimocods
BBaXaJIH, IO Mi3eMHi BOJM i Jkepesia BEHHKAKTH 338 PAXYHOK MPOCOTyBaHHA B
3eMIII0 IOLOBHX Ta CHiropux Box. Ha BimMminy Bit MapioTTta, BoHH, sK i i}
TIONIEPEAHNKH IHOT'O BYEHOrO, A/ OOrpyHTYBaHHS CBOIX NPHITYINCHB ille HE
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POBOIIIH CIIELIAILHHX CIIOCTEPEKEHHD.

Harpukiai XVIII cr. indinsTpariiiHa Teopis NOXoMKeHHS MiA3EMHHX BOJ
8€ 3aralbHOBHU3HaHHOM0. B Pocii mio Teopiio po3suBas M.B. JIoMOHOCOB, sIKHIT
a3yBaB, IO MIPOCOYYBAHHA BOAM B IIpChKi NOpoan BiGyBaeThes He CKpish, a
lie TaM, Jie Ha AEHHIfl OBEpXHi 3aIIAraloTh BOJOIIPOHHKHI YTBOPEHH.

3a KoHgercayiffHoo Teopiclo, miA3eMHI BoAH (GOPMYIOTLCA JIHIIE 3a
XYHOK BOJSIHOI IapH, sika MiCTHTbCA B NoBiTpi. Ll Teopis 6yna BucynyTa B
877 p. HiMenbKHM TifpostoroM (onbrepoM, KOTpHil BBaXaB, IO OIANiB
najiae 3aHaTo MaJo, o6 BOHH MOTJIH IPOCOYHTHCH Ha JOCTATHIO IUOHHY i
BOPUTH TaM MOPH30HTH Mifi3eMHHX BoZA. IToBiTps, Ha HOro iyMKy, IIpOHHKAE B
[0, JIe Ha BIANOBIAHUX IMIHOHHAX B yMOBaX OiNbIN 3HIKEHHX TEMIIEPATYD
DH/ICHCYETBCST BOASIHA TIapa i HAKOMUYYIOTHCA MiA3eMHi BOAH.

Konzencaniitua teopis dosbrepa, Xoua i ojepxana HiITpHMKY JESKHX
pennx, Tyxe mMBHIKO Gyna po3kpHTHKOBaHA. 3okpema, Donbrepy HOBOMHIH,
0 B aTMOCcepi HeMae Takoi KLMBKOCTI BOASHOI apy, sKoi 6yj10 6 JOCHTb LIl
MBITCHHS ITiA3¢MHHUX BOJA. AJle HaiOUIbII ypasiIHMBHM MiclieM HOro Teopii
axajjoch Te, IMO BOHA 06a3zyeThbesd Ha MONOXKEHHAX, He MATBEPIXKEHHX
kcneprmenToM.
} Kpurika kouzedcaniiiHoi Teopii donbrepa 6y/a HACTUIBKH CHIIBHOIO, MO
abapom Bona Oyia 3abyra.
IIpote B rizpostorii mia3eMHIX BOJ BIIOMI SIBHIIA i [IPOIECH, SIKi MPaKTHYHO
PMOXKIIHBO TTOSICHHTH Jiine inginsTpauiitHolo Teopicro. 3okpema, HasgBHICTb
I3EMHHIX BOJ| B NIyCTeNdAX, A¢ aTMocdepHi onaax NpakTH4HO BiACyTHI. BigoMi
nagku GOopMyBaHHA BEPXOBOAKH B iHIIHX MiclAX y Tepiomu BigcyTHocTi
octhepHHX omajiB.
3Ha4HOIO Mipolo KoHAeHcallifiHy Teopito Monbrepa monoeHHB Q.M. Jiebenes.
& miacraBi NOCHiAiB, npoBeleHHX HHM npotsarom 1907-1917 pp., Bin
TAaHOBHB, IO MiX aTMoc(epoio i 3eMHOI0 KOPOK icHye IieBHa BOJAHA
fBiioBara. B yMOBax, KOJMH IPYXHICTb BOMSIHOL ITapy B HaseMmuili aTMocpepi
peBuntye ii NPYXHicTh B MiA3eMHilt aTMochepi, BoisiHA apa IepeMillyeThes 3
OBiTPS B TipPCbKi NMOPOAH, MOTIM PYXAc€Thesd 3 Micllb 3 OiIbLI BHCOKOIO
PMIICPATYPOI0 B MiClid 3 HHXYOIO TeMIEpaTypoio, e i BinbyBaecThes
prtercanis mapu. Ilpn LLOMY TIpOLleC KOHJAEHcalii Iijie 32 TaKoI CXEMOIK):
'pockoniyHa BoJa—IUIIBKOBa BoJla—>rpaBiTalliiiHa Boja.
O.]. JleGeneB noBiB, IO BOJSIHA [ApAa MOXE IEPEMILTyBATHCH i B 3BO-
OMY HaHpsAMKY — 3 'PYHTY B Ha3eMHy atmMocepy, a TAKOXK 3 OJHOI0 [apy
PCLKOT TIOPOH B iHIIHIL. Y 3UMOBHII Iepioj BOASHA 1apa pyXacThbesl Bijy HIDKHIX
PPH30HTIB Y BepXHi. BelTHUHHA TaKoro *KHBIICHHSA 3a 3UMOBHIT [iepiol st patioHy
JlecH, HATIPHKIIAN, fjocarae 66 ma 1apy BOAH, a st paiiony Pocrosa-ua-Jlody
- 67-80 Mmar. BiiTKy, HaBIAKH, NEPEMIIyeTbcst BOMSHA [apa 3 BEPXHiX
PH3OHTIB y HIDKHi @X A0 TOPH3OHTY 3 IOCTIffHOI TeMIeparypoi, Ae i
OPMYETHCA MEPIUHIT TOPH3OHT ITA3EMHHX BOJI.
Hocnimxenns O.D. JlebeneBa NiATBEPAIH i ZOMOBHIUIN P MONOXEHb iH-
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¢inpTpaniiinoi Teopii. O1xe, fioro poboTaMu OyI10 JOBEAEHO, L0 B GOPMYB:
HiI3eMHHIX BOA 6epyTh yUacTh K KOHJeHcaniiiHi, Tak i indinsTpauiiini BoAI,

Humni KoHAeHcaIlilH IPOIlecH YTBOPEHH: HIA3EMHHX BOJ| HE 3allepedyioTh
ajie B TifpoJIOril MpaKTHYHI BHCHOBKH 6a3yloThed Ha iHQiNbTpauifHii TCO:
MOXO;[KEHHS I /3EMHUX BOJ 38 PAXYHOK aTMOcepHHX OMafiB i TOBEPXHEBHX BOL §
Sk Bigomo, armocdepHi OIamH, IOTPAMMBIIN Ha MOBEPXHIO 3eMI, 4aCTKOM ;
BHIIAPOBYIOTLCH, YACTKOBO HAYTH Ha (OpMyBaHHS IIOBEDPXHEBOI'O CTOKY, #
gacTHHa X TIPOHMKAcE B Tipebki nopoan. Kom atMocdepHi omaau noTparuisior,
Ha IyXKi milnaHi, miaHo-TITHHACTI, CYTVIMHKOB] IOPOIH, BOHH IIPOCOUYIOTELCH T}
[eBHy TNMHOHHY, JOCIraloTh BOAOTPHBY i HAKOMIHMYYIOTBCS Ha HHOMY Yy BHI nﬂl
TOPH3OHTIB Mi3eMHUX BOJ.

IIponec mpocodyBaHHA aTMOCQEPHHX ONaiB y IMOPOJIU. HA3UBACTh
iapinsTparicro. 11eii iporec focuTh cklaguuil. ITounHaeThest Bi i3 BOMpaHill]
[IOBEPXHEIO YacTOK IOpONH arMochepHol BOAM Mifl BILIMBOM COPOIHAHHX 1
KaImjisipaux cwl. Ipy JanbimoMy 3BOJIOXKEHHI I'PYHTIB i IIOpiX Ta 3amoBH
KaliaspHHX IIOp BOXOIO BinOyBacThCd BJACHE IIPOCOYYBAHHS 3aBJmﬁ
KaMJIApHHM i1 YacTKOBO TrpaBiTaliifinum cunam. Hapemri, micias moBHO)
HacHYeHHS TOPOIAM aTMOC) epHIMH OI1ajJlaMH OCTaHHi MePeMIIyIOTHCS JTULIC Fu
mero rpapiTalifiHux cui, ToOTO 3a paXyHOK BIacHOI MacH BOAH. LTizemHi BoJ

i GOopMyIOTBCI 3a TaKOK CXEMOIO, HAa3HBAIOTLCA IHOLIBTPALIHHIME]
Kim,xicr}, atMochepuux omagis (y MiniMerpax Imapy), sKa Ipocodmiach ¥
IIOpPOAY 3a ONMHHULIIO 9acy, Ha3HBACThCS [HTCHCHBHICTIO MpOcodyBaHHA. Bo 5
BHMIpIOEThCS B MM/xB. CyMapHa BETHYHHA IIPOCOYYBAHHA — 1€ 1ap BOJM
MiliMeTpax), sika [pocoYIUIachk 3a MEBHMH IIPOMDKOK vacy.

ITporecy indinkrpauii BinOyBawoThes 1 MiJl 9ac 3pOMICHHS, a TaKOX I
THMHacoBOMY (B IIEPiO BOMOMLIL UM NPH [aBoAKax) abo mocTilHOMY (rryy:
BOIOHMM) 3aJIHBaHHi BOJI0IO IEBHUX AUIAHOK CYIi. ]

Komnu atMocepHi onaan MoTpaIvisioTh Ha NOBEPXHIO TPIiHHYBATHX HOJ
(rpaHiTiB, 6a3aNETiB, TiCKOBHKIB, BAIHIKIB, 0COGNHBO 3aKapcTOBAHHX), TO ‘
[IHOHHY BOHH MPOHHKAIOTH Oe3locepelHbO II0 TPIlHHAX. ITpocouyBaiill]
aTMOc(EPHHX BOJ y TOPOIH Kpi3h BEIHKI TPilllHHH, Ha BiaMiHy Bill iHQinbTpaifly)
Ha3sHMBaIOTh [Hgpmroanicro. I1ii3eMHi BOOH, MO YTBOPWIHCH 3aBISIKH IIPOLE
indInoaltii, Ha3UBAIOTLCS IHOIIOALIHHIMH.

3a IOBEHITBHOIO TEOPICIO, 3 AKOIO B 1902 p. BHCTYIIMB aBCTPiHACHKHHA Teol
E. 3i0cc, mig3eMHi BOAM YTBOPIOIOTHCS HAa BEMHKHX INIHOHHAX 3 Iaph g
MOXJIHBO, 3 AHCOLIiifoBaHHX aTOMIB BOAHIO i KHCHIO. IToyaTOK LM BOJR
IaloTh abo ras3oBi BHJIJICHHS 3 MarMH, ado BOJAH, IO Yy BHIIYE
KPUCTAN3AIIHIMX i XiMITHO 3B'SI3aHHX BXOIITh KO 6aTaThOX MiHepaliB.

BBaxaroTs, IO IOBEHUILHI BOAM MOXYTh YTBOPIOBATHCh B 00IacTiX T.
BOKHX PO3NIOMIB 3eMHOI KOpH a60 B MiCIIX HEAaBHLOI AKTHBHOI MarMaTHYHE
JUSTBHOCTI; 3MIlIaBIIMCh HEJANIEKO Bill 3eMHOI ITOBEPXHi 3 iHQINbTpariiiHil
BOJAaMH, BOHHM BHXONATHL HA JCHHY IMOBEPXHIO Y BHUIVIAAI MiHepajibHHX
TepMaTbHMX JDkepell. Ha BigMiHy Bil I0BEHUIBHHX BOX, iHQIIbTpaiiiiiHi Bo

MOC(I)epHOI‘O noxopkeHus E. 31occ HA3BAB BAJO3HHMH.

3a Teopico moxoBaHHX BoJ, MiJ3€MHI BOJH — Iie MeBHA YACTHHa iX, sKa
hopMyBaslach 3a paXyHOK BOJM IpPEBHIX MOpChHKHX OacefiHiB. 3a meBHHX
ROJIOTITHIX TIPOLECIB Ifi BOAHM MOTPAIUIAIOTEH Y TipChKi TTOPOAM, AKiI 3 HacoM
epEKPHUBAIOTLCS OUIbLI MONOAHMH HaIlapyBaHHAMH, B 4OMY i MOjsArae
PlOXOBaHHA" TaKUX BOJ. BBaxaeThed, IO 3a BiKOM IOXOBaHi Mig3eMHi BOAH
AKi K, 4K i MopoaH, Mo X YTPUMYIOTE. Pi3HOBUIOM [I0XOBaHHX BOJ € CEHMCEH-
PaL[i/ KT BOJH, T SIKUMH PO3YMIIOTH BOJH, IO oy GopMyBaTHCE Y NIPiCHUX
fo comonux GacefiHax OfHOYAaCHO 3 MMOPOJAMH, B IKHX IY BOIAH 3HAXONSATHCI
oteniep. ITpoTAroM TpHUBAJIOro IeONOTIYHOIO Yacy BOHHU 3a3HAH 3HAYHHX 3MiH,
Milganuck 3 iHGimbTpaumiffiHUMH Ta IHIIUMH BOAAMH, B TOMY YHCTI i
0XOBaHUMH. JI0 NOXOBaHUX Ta CEeAHMEHTALHHUX IMiJ3€MHHUX BOJ BiHOCATDH
OOF TIHOHHHHUX YacTHH JliTochepH, 30KpeMa HahTO-Ta30HOCHHX TOBIII.

7.8. Pe:xuM mia3eMHHX BOJ

Pexca migzeMHHX BoJ -— 1ie 3MiHa B MpocTopi 1 4aci iXHiX piBHIB, TeM-
JepaTypH Ta XIMiYHOIrO CKIIaJly INiJi BILIMBOM METEOPOJIOTIYHHUX, [APOIOriYHHX,
jeosTorivHuX, reoMopdonorivHux i 6ioreHHHX gakTopiB Ta FANBLHOCTI JIOJHHH.

Bin Toro, axmuii 3 ¢akTopiB abo rpymna ix € rojJJOBHHMMH y $OpMyBaHHi

UMY, BUAUISIOT KiJlbKa THITB ocTaHHboro. Tak, I'.M. KameHcbKHii BHALIAE
pHOEpERKHUI, BOJOAUILHHUH, MILIAHUH, KapcTOBHI, MEP3JIOTHHHR i mMTyvHHI
M pexuMy. Cepel KOXHOrO 3 [HX THIIB HHHI pO3IISAAI0ThH OKPEMO PEXHM
piBHIB MMif3eMHHX BOJ, PEXHM TEMIIEPATYPH IMA3eMHUX BOJ, I'iIpoXiMiuHHil
UM IIJ3EMHHX BO.
[prbepexx il THI peXXHMy BIACTHBHH IiJI3EMHHM BOAaM, sKi TiCHO
0B'13aHi 3 MOBEPXHEBUMH BOJaMH. BiH popMyeThes M BILTHBOM 3MiH piBHIB,
eMIIEpaTypH Ta XiMiYHOTO CKNany, sKi BIOYBaloTheA B piukax, o3epax, Mopax
fo iHImMX BogOIIMaX.

B Mipy BilianeHss Bill IIOBEpXHEBHX BOJ| BIUIMB OCTaHHIX Ha peme
plazeMHIIX BOJ 3MEHINYEThCS — KOJMHBAHHS PIBHIB, TEMIIEPATYPH i XiMiYHOro
Kiany BoaH, CIIPHUYMHEH] KOJIMBAHHAMH iX y piulli 4d BOJOIHMI, IOCTYIIOBO
ATHXAIOTh i 3HUKAIOTh 30BCIM.

BonoainsHHE THIT pexiMy XapaKTePHUH I8 Oi3eMHHX BOJ THX Y4acTHH
OAOJLNTIB, AKi 3HAYHO BiJHajieHi BiJl pidOK Ta pi3HUX MOBEPXHEBHX BOXOIM.
POPMYEThLCA BiH IIEpEBaXXHO MiZ BIUIMBOM KJIMAaTHYHHX (QaKTOPiB, cepel AKHX
DIIOBHE Miclle 3aiiMaloTh aTMocdepHi onaau. Came NMpH BOAOAUILHOMY THII
KMy HaffgacTiine crioctepiraeTbest GOpMyBaHHS IDYHTOBHX BOJ 33 paXxyHOK
ocepHHX OMafiB.

Mimannii THIT peXHMY € Pe3yNbTaTOM HaKJIa/laHH KOJIHBAaHb, CIIPHYH-
eH1IX, 3 OJHOrO OOKY, KOJIMBAaHHSIMH DPiBHIB II0BEPXHEBHX BOJ, a 3 iHIHOrO -—
TMochepHHMH onafaMH. CHocTepiraeTbes TakHil THII PeXHMY Ha JUTAHKAX,
O3TAIOBAHUX MiX YaCTHHAMHU BOAOILUTY, Ha SKHX GOpPMYIOThCs ITpUGepekHHiT
f BOAOJAUIPHUN TUNH. B gaci 3a BiIIIOBiAHHX YMOB Ha TaKHX JUISHKAX MOXKE
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COKHIX PIBHSIX y GaraToBOJHI MEPIOAM POKY 3aBISKH JPEHYIOUill pomi piuok
I3eMHI BOIH PYXaloThCs B TOPH3OHTAILHOMY HATIPAMKY.

Tpersa 308a — Iie 30Ha IIOBHOroO HACHYCHHA Y c(epi NPEHYIOUOro BILIUBY
MkoBoi goiuHu. [Tin3eMHi Boau B it 30HI pyXaioTses JinLIe B 6ik HalOIHKIOT
DEHYIOUOT NOJIHHH.

Yersepra 30Ha — 30Ha [VIHOOKOI UHPKY/IALL MA3EMHHX BOJ, PYX KX TYT
DYMOBITIOETLCS 3aralIbHAMH Te0JIOTO-CTPYKTYPHHMH OCOOIMBOCTAMH PETiOHY.
PeHyIOUHI BIUIMB PiUKOBOI CHCTEMH Ha KAPCTOBi BOAH Iii€l 30HM BicyTHiil. Pyx
I3¢MHUX BOJ Y Lilf 30Hi MiAMOPSAKOBAaHHI OIOXEHHAM 3arajbHOro Gasucy
OKY.

Mepzroraaif THIT pexrMy TA3€MHHX BOJ Mae Miclie B 30Hi GaraTopiudoi
bp3ioTH. CBOEPIMHICTE HBOTO THIY PEXHUMY OOYMOBJIEHA OXONIOIKEHHSM
DCLKHX TIOPil BEPXHBOTO APy JTOchEpH i OXONOMKEHHAM YMILIEHHX B HHX
IIEMHMX BOX O Bill €MHHX TeMIIEpPaTyp, AK€ BiGYBA€ThCs BIPOMOBX Bij
bKOX POKIB JIO IE€CATKIB TUCAYOIITS.

3a H.I. ToscrixinuM, mia3eMHi BoJH 30HH GaraTopidHoi Mep3iIoTH
DAINAIOTL Ha TPH KaTeropii: HagMEP3NOTHI, MiKMep3NOTHI i IiAMep3TOTH.
PXKHa 3 [UX KaTeropiii BOA Mae cBOi OCOOIHBOCTI pexXHMY.

4 Haameparorsi nifzeMHi BOOH 3aISTal0Th BHIIE TOBIL MOPiK 6araToBikoBoi

p3710TH. e 3BHYaiiHi FPYHTOBI BOJIH, OB S3aHi IIEPEBAXHO 3 YETBEPTHHHHUMHU
KHMH II0poJaMH. B3HUMKY BOHHM MOXYTbh IPOMEP3aTH LIJIKOM, i B LBOMY
afKy AONOBHIOITH 30HY OaraToBikoBoi MepsitoTH. BiiTky ui BogH
JEIHYIOTECA 3 LIAPOM IOPiA, sKi posTanynn. JKumiieHHs iX BiIOyBacTbed 3a
VHOK aTMOCGEPHHX OMajiB, a TAKOXK 3a PaXyHOK BilTABAHHA JisSVILHOTO IIApY.
DMy KOJIMBAHHA PpiBHiB HAJAMEP3TIOTHHX [MiA3€MHHX BOJX 30iractbes 3
DIHBAHHAM TEMIIEPATypH MOBITPsl i aTMOChEPHIX ONafiB.

Haamep31oTHI mia3eMHi BoaH, o6MeXyIOUHCch 3HI3Y MapaMu 6araTopiuHoi
P3JIOTH, a 3BEPXY FOPH30HTOM CE30HHOTO TPOMEP3aHHS, B XOJOAHY IOpY
DKy, 3aMep3aloul, 36iMbIyoTECs B 00 eMi i CTBOPIOIOTH 3HauHuil THeK. ITif
M THCKOM Y MiCIIX HaHfMEHIIOro ONopy BOAOHOCHHX IOPill GOPMYIOTECS TAK
adi Hanmigui OyrpH. ITosepxHsa nux OyrpiB MOXe pO3TPiCKYBAaTHCh, a TIpH
JOMY YacCTHHZ HAAMEP3IOTHUX BOJA BHJIMBAcTbCA HAa JAEHHY [OBEPXHIO,
JBOPIOIOUH CKIIAAHI HaTiuHi dopMH. ‘
MixMep370THI THA3EMHI BOAM 3alATaloTh ¥ TOBINi TIopim 6araropivaoi
ppaoTi. BoHH MOXYTh [epebyBaTH B TBepAOMY i piakoMy crani. OmHa 3
00MBOCTEH peXUMY LUX BOJI IONArae B TOMY, IO B Yaci 3allexkHO Bij
nepaTypPHHX KOJIMBAHbL BOHHM YaCTKOBO NTEPEXOAATh 3 OJHOTO CTAHY B IHIIMIA
AHKH, Jie cepel IapiB GaraTopiuHOi Mep3JIoTH BoJa mepebyBac B pifKoMy
MAHi, Ha3HBAIOTbeCs 7TagHMKaMH. XONOAHOI NOPH POKY pO3MipH TajHKiB
JEHIYIOTBCA, a TeIwoi — 30UIbInyIoThesd. Talluky C1yXaTh KaHalaMH, 3a
IIOMOTOI0 SIKHX 3 €[HYIOTbCS HaJMEpATOTHI i miMepanoTHi Boau. ITo mux
Hastax BiAOyBacThCA KUBIEHHA MiIMEP3ITOTHHX BOJ 3a PAXYHOK aTMOC(EpHHX
JaliB.

Oinblile IPOSIBUTHCA BIUVIUB piukH abo aTMocepHHX OllajiB, abo- oAHHAKOBY
Mipolo BIUIHB i pitKH, 1 aTMOcepHHX onalis.

SIKIo posmsaTH peXXHM NiI3eMHHX BOJ Ha BOAOAIIBHOMY npoc*ropl
HaNpAMKY Bijl OJtHiel piuky Jo iHIIOI, TO BUAUIOTECS JAUISIHKY 3 THIIAMH PEX
My B Takiif ITOCTIZOBHOCTI: npHOepeXHHA—>MillaHHH—~>BOJOAUTbHHA—>Mil 11§
Huii—>npudepexHuti. Ilepexix THNIB pexuMy BiJ ONHi€l AUIAHKM A0 iHIION 4§
MpaBWIO, HEBHPA3HHIl i MOXe 3MIHIOBAaTHChH Y Haci i IO IUIONN 3aJIeXHO
KOJIHBAaHb PEeXHMOYTBOPIOIOUHX (HaKTOpiB: MicnsA pACHHX aTMOCHEPHHX OIla/
HiABHIIYIOTLCA PiBHI Ha AUIMHKAX 3 yciMa THIIAMH PEXHMY, d 3 4acoM i B piulyly

TakuM 9HHOM, BOJAOAITLHHI HNPOCTip, 3 TOYKH 30Dy PEXKUMY IiJ3eMI
BOJI, — II€ XXHBA JHHAMIUYHA CHCTEMA, KOTpa JIOCHThH YYTIHBO pearye Ha smis
PEOXKUMOYTBOPIOIOYHX (aKTOPIB.

Kapcrosri THIT pesxHMy YTBOPIOETLCS B 30HI iHTEHCUBHOI'O IIOIVIH HaHHE
MIOBEPXHEBUX BOA Y KApCTOBHX paiioHax. CBOEpiIHICTh MBOro THILY HOJsta¢ |
YMOBAX HHUPKYJHLII HiI3EMHUX BOA B 3aKapCTOBAHUX HOPOJAX Y BEPTHKAILHO)
nanpsamky. J[.C. CokomoB BHZiSE YOTHPU 30HH LMPKYJHLi MA3EMHHX BO/|
BEPTHKAILHOMY PO3pi3i 3akapcToBaHuX nopij (puc. 7.9).

Ilepina 30Ha — 30Ha aepalii. BoHA xapaKTepH3yeThed THM, 1O B Hifl (i
CHIOEThCA iHbMIoAIlist BOIH, TOTOBHHM YHHOM, ¥ BEPTHKAJILHOMY HANPAMKY.

Ilpyra 30Ha — 30HA CE30HHHX KOJTHBAHL PIBHA MJ3¢MHHX BOJ. 3alexHO B
TOPH POKY PYX KapCTOBHX BOJl MOXE BiIOYBATHCH i B TOPIBOHTaILHOMY, |
BEPTHKAILHOMY HAMPAMKY. B 3acCyLTHBI Hepio/l POKY, KOJH CIIOCTEpiramI
HH3bKi PiBHi MiI3eMHHX BOJ, BOHH DPYXaIOThCA [IEPEBaXHO 3BepXy BHm3. 1

Puc. 7.9. 3oHu HacHyeHHs, pyxy i peskimis kapcroBux Box (3a [[.C.CoxosoBH
I — 30ma aepamii, [I — 30Ha ce3oHHMX KoauBaHb piBHA mixsemuux sox; III — a0 &
OBHOTO HacHyenHs B cdepi apenylouoi xii piuxu (Illa — cdepa possanTaseHi
MiA3eMHHX BoJ Ha XHi piuxosoi gommnn); IV — soma mubokoi umpkyaauii migzemi
Bofl. Crpiikamu nokasaHuil HaNPAM DYXY BOAW
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17.9. Oco6imBocTi XimMiuHOro ckIaay i ¢pismunnx BaacTHBOCTER
‘ Hia3eMHUX BOJX

[ligMep310THT NMifi3eMH] BoAH — 1€ NiJ3eMHi BOIM B pitkoMy craHi, I
347AraloTh IIifl MapaMu 6araToBiKoBOi MEP3IOTH.

31e6ibIIOro MAMEPIIOTHI Mif3eMHi BOAHM MalOTh HAMIp i 3a ymoBd
3aisraHEs Ta IHPKYIALil He BIIPI3HAOTLCA Bi HAPHUX apTe3iaHCHKHX BOA j
MexaMu paibtoniB GaratopiuHoi MepsnoTH. HacTo npH pO3KpITH
CBEPUTOBHHAMH Lii BOJAH CAMOBHJIMBAIOTLCA.

LLITy 4 THIT peXHMy NLI3EMHUX BOJ POPMYETBCSA ML BIUIHBOM IITYHH
BOMOHM Ta B pailoHaX NpPOBefeHHS Pi3HHX BHAIB BOXHOI Meiopauii
3pOIleHHs1, OCYHIEHHHA, 0OBOIHEHHA TOIIO.

3aB/ISKH TOCHOAAPCHKill MIAIBHOCTI JIIOMMHH PEXUM IHA3EMHHX BOJ,
dopMyBaBcs JIHINE I BIUIHBOM HPHPOXHHX ¢akTopiB, MOYHHAE 3a3HABATE
rmeBHUX 3MiH. I1ITyuHi BogoiiMu GOPMYIOTE 30HY IANOPY MiN3EMHUX BOL, Y AKX
iXHiji peXUM BH3HAUAETHCA DPEXIMOM IHX pojgoiiM. MOpMYeEThCSI aHTPO -
FeHHHIT PisHOBUJ[ IPHOEPEXHOTO THITY pexnMy. YacTo B 30HaX, MPUICTINX A8
TaKUX BOJOHM, YTBOPIOIOTHCSA BOJOHOCH] TOPH3OHTH B [IOPOAAX, siKi g0 1BOT0 K
Oy 06BOJHEHHMH.

B paiioHax 3poumleHHs Ta OOBOXHEHHA 4acTo MigBUIIYIOTECS pl
IPYHTOBHX BOJI, i Lielt poriec Y Yaci NpoTsIroM KiIbKOX POKiB € repeBaxalod )
B iXHbOMY pexuMi. B paifoHaX OCyIIyBalbHOI Meniopauii, Hapmak, pin
IPYHTOBHX BOJ 3HIDKYIOTbCS HE JIMIIC Ha OCyHIyBaHHX MacHBax, a i g
IPHIIETJIHX 1O HHX 3eMIIAX. 3

CBOepiHHI PeXuUM IPYHTOBUX BOA GOPMYEThCA B YMOBAX Micbkol a0
JIOBH, 30KpeMa Ha TEPUTOPIl CTENOBOI 30HA YKPAiHH, A€ HiTOIUIEHHA 3a3Ha10H
3a6ymoBaHi wiomi. OcHOBHA IPHYMHA LLOTO — indinsTpanis B c1aborponn
BiZIKJIA[M BOMM 34 PaXyYHOK BTpAT i3 Mi3EMHHX KOMYHiKaLilf — BOJONPOBOY
KaHalli3allil, CUCTEM OMAJIEHHs, rapsigoro i TEXHOIOTHOro BOJOIIOCTAYAHIS,

VY GUIBIIOCT] BUMAAKIB BIUTHB T'OCHOAAPCHKOT TisiTBHOCTL JIIOJUHH Ha PEXH
MiI3eMHHX BOJ NOIEpBaX HaHOLMBIIOK MIpOIO IO3HAYAETHCS CTBOPEH
BOJOIM, 3POITYBAJILHOI 4 OCYLIYBAJILHOL CHCTeMH. 3 9acOoM, KO eKCILTyaTal
TaKoro 06 ekTa crabinisyeThes, cTabUl3yeThes it pexHM ITI3eMHHX BOL. Tosl g
doHi WTYYHOTO PEXHUMY MiIBEMHHX BOJ CTaE MIOMITHHM BIUIMB IpPHpPO/IHME
daxTopiB, 0COGIMBO aTMOC(EPHHX OMaiiB: HPU iX BHIaNAHHI 4H BiICyTHOGH

BiAMOBIHO MiABHIYIOTbcA ab0o BHIXYIOThCS PpiBHi, sIKi O IBOTO 6yM
cOpMOBaHi i BIUIHBOM JiSNILHOCT] MOJHHH.

TpuBase MiBUIIEHHsA PiBHIB MiA3eMHHX BOJ HiJ BIUIHBOM IisUIbHOCTI /Il
JIMHH, HAJXO/KEHHA GUIbII TEIUIHX BOJ 3 HA3eMHHX 1 MiI3eMHHX KOMyHiKalf§
CHOPHAIOTh IiABHIIEHHIO TeMIIEpaTYPH TaKuX BOJ i akTHBi3yIOTSH MpoliecH BIVTN
TOBYBaHHS T4 PO3YMHEHHA coJiei, AKi MiCTATBCA B ripcbkux nopogax. Tomy 3 g
HIOIOTHCS He JIHIIE piBHi MiA3eMHUX BOJ, a H B IXHs TeMIleparypa Ta Ximiu
cKIaAd.

Ximiuguii cKJTaj MiA3eMHHUX BOJ| 3aJI€KUTh Bil pALy IPUPOAHMX i aHTPOIIO-

Hux ¢akropis. Cepen NpupoJHHX HaHBaXXIHBIIIHMH € METEOPOJIOriuHi Ta
posioriuni daxropu.
ATMochepHi omaqu, Maloud I[I€BHHH XIMIYHHM CKkial, NOTpaItHBIIM Ha
PMHY TIOBEPXHIO, BXe IPUHOCAT A€AKY KUIbKiCTb KOMIIOHEHTIB Y ITiA3EMHI BOJIH.
PKYITIOIOUH Y BEPXHiX IMapax JiTocdepH, MepeMilllylouHch 3 OJHOro Micld B
llie, BOHH PO3YMHAIOTE i BITYXKYIOTb MiHEpamH, 3 SKHX CKIaJaloThbCs TipChKi
ppoy, 30arauyloThcs HOBHMH XiMiYHUMH iHIpefi€eHTaMH i IPHHOCATDL iX Y
BpH3OHTH Hif3eMHHX BoJ. ITif3eMHi BORH, KOTPi 3a4raioTh GIM3bKO Bifl 3¢MHOI
pBepxHi, 30arauyloThesl TaKOX HA IasH, IO € B arMocdepi, a Oilbll IHGOKI
DIOHOCHI FTOPH30HTH — Ha ra3y 3eMHHX Hajp.

V pesynbTari CKIaIHHX NPOLECIB B3aeMOMil MiX BOAAMH, NMOPOJAMH Ta
3aMH IIJ BIUTHBOM THCKY i TeMIlepaTypH, a TakoX I BIIMBOM aHTpO-
preusux ¢GakTopiB GOpMyIOThCA IiA3EMHI BOAM, Pi3Hi 32 iOHHHUM Ta ra3OBHM
afoM, 3a MiHepajizanicoo. Belnka pi3HOMaHITHICTh IiJ3eMHHX BOJ 3a
MiTHHM CKJIaIOM € OCHOBHOIO iXHBOIO prcolo. Cepell Mi3eMHHX BO/J € HIHPOKO
jloMi npicHi BOAW, KOTPi 3a BENMYHHOK MiHepanisallil Ta BMiCTOM I'OJIOBHHX
fiB noxibui 10 atMocd epHuX onaiiB abo piuKOBHX BOJ; COIOHI BOAH, NOAIOHI
b MOPCHKHX Ta OKEeaHIYHMX, a TaKOX BOAH-PO3COJH, AKi Ha MOBEpXHi 3emii
JlOMi JIHIIIE B COSSIHUX O3€pax. :

Ha BiaMiHy BiJ moBepXHEBHX, IiJ3eMHi BojH, Oi1bLIO0 Mipolo 30araqeHi

PKKUME i PIIKICHHMH XiMiYHHMH eJleMeHTaMH. byaydu TicHO 3B’A3aHHMH 3
p HOMaHITHHMM IipCbKUMH MOPOJaMU, BOHH MOXYTh 3HauHO Oinblne, Hix iHIi
biii, 30arauyBaTHCh Ha I1i e51eMeHTH. ToOMY MaKcHMalbHi KOHIEHTpalil BaXKHX
DI AKICHEX XiMiUHHX €JIEMEHTIB TpaIUIIOThCA caMe B IMif3eMHHX BoJax. Tak,
ict y Mopcbkiii Boai cpifna cranoButs 0,0003 mr/mfd, 3onota — 0,000004
I/, a MaKCHMalTbHi KOHIEHTpaIli [UX elleMeHTiB y nia3eMHuX Boaax 3a O.B.
epGakoBuM, Bignosiauo 0,1 i 0,5 mMr/mf.
, ITimgsemui Boau 3HayHo Ginblne, HiX MOBepXHEBi, 30araueHi Ha po3cisHi Ta
MlioaKkTHBHI eJlEMEHTH MPHPOIHOTO MOXOMXKEHHS, a TaKoX rasu. Haibinpin
pPAKTEPHI JUIS BCiX MIPHPOAHUX BOJ KaJbLiH, MarHiil, HaTpil, KaJil, XITOpHIH,
MLpaTH, rifpokapOoHaTy, IO € TOJIOBHAMH ioHaMH XiMiYHOrO ckiajly BCiX
DUPOTHIX BOJ|, Y MAKCHMaJIbHHX KOHLEHTPAIligX — JHIIE B MiI3€MHHX BOJAX.
pex MifA3eMHUX BOX BiloMi IIMOMHHI, B SKHX KOHUEHTpalisd OKPEMHX iOHIB
hke JOCATaTH CYMH BCiX cojiell Y MOpCBKii Boji, To6TO ROCsraTH 3arajibHol
Hepastizallii MOpCbKOI BOJM, a iHIN FOJIOBHI iOHH, KOTPi MiCTATECS IIOBCIOAHO
NoBepXHEBHX 1 MiJ3eMHHX BOAAX HEMIHOOKHX BOJOHOCHUX FOPH3OHTIB, TYT
aKTHYHO BiCyTHI (Tabu. 7.5). o

He3BHuaiiHuM TaKOX MOPIBHIHO 3 ITOBEPXHEBHMH BOJAMH € PO3MOALT Io-
BHHX iOHIB Y BEpTHKAJILHOMY PO3pi3i apTesiaHcbKHX OaceliHiB. Y BepxHil yac-
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0KYTH OYTH MPO3OPILIMMH, MATH JENI0 CHIIBHIIIHIT 3amax (HAapHUK/aj, cipko-
JoatHio) aGo mprcMak (HanpHKiaj, 3amisa) Towo. 11pote 3a TemmepaTypoio mia-
MHi BOH MOXYTb 3Ha9HO BiJIpi3HATHCE Bl oBepXHesHx. TeMuepaTypa nitiem-
HX BOJ KOJTHBAEThCA B JIyXKe HIHPOKHX MEXaX 3aJI€XHO Bijf KJIMAaTHYHUX YMOB,
MUOHHN 3andraHss Tomo. bias moBepxui 3emii i Ha He3HAUHHX rMHOMHAX iXHs

Tabmnus K
Konentpanii roZioBHHX iOHIB y ITMOMHHMX HiA3EMHHX BOAAX
JlninpoBchKko-/[OHEUBKOrO apTesiaHChKOro OaceiiHy B MOpiBHAHHI
3 iX KOHIEHTpALAMK B MOpCHKil Boxi, r/mM’

renoRnE fomm Tpiziﬁiiﬁﬂ;iiﬁzme MOPCbKaczﬁgiozszanb“’]’ €patrypa BH3HAYAETbCA KIIMATHYHUMH (AKTOpaMy, a 3 NPOHMKHEHHAM Ha
Nat+K' 35,380 11,243 HOHHY — TETUIOM 3¢MHHX HaAp. Y palioHax MOIOZOI BYJIKaHIYHOI AiTbHOCT] Ha
Mgz* 1,293 1,255 E JOBEPXHIO 3eMIli 4acTo BHXOZATH INI3EMHI BOJH 3 TeMIIEPATypOIO MeEperpiToi

N A - , . . C L
ca® 54, 326646 l09, 347342 L api1 (Gibute 120°C). V Takux MicliAX MOMMPeHi refisepu — Jkepesia, KOTpi 1epi-

sCC)l?' 6cnrim P NMIHO BUKHAAIOTE POHTaHH rapsavoi BOAH i apH j1o BHCOTH 20-40 M i Hinbine.

. , . . . . .

HCO,™ 0,003 0,065 Cep.en.mz[semfnx BOZ ocoﬁmme. Miclle 3aHMaI0Ts MIHEPAIEHI BOIH, TOGTO
Minepanisaids 104,304 34,943 OAH, AIKi MiCTATH 6i0IOrYHO aKTHBHI pe4OBHHH i y $i3ioNoridyHoMy BigHOIIEHHI

aCTO LMONle BIUIMBAIOTh HAa OpraHisM Jmoguud. Taki BiacTHBOCTI
iHEPANIbHUX BOJ 3yMOBJIEH] IiABHILEHHM BMICTOM y HUX cnermdiyHux XiMigHHX
OMITOHEHTIB, OPraHiYHHX PEYOBHH Ta rasiB a0 HaOyTi 3aBAAKM IiABUILEHiH
epaTypi ix.

MiHepanbHi BoAH 34e6LNBIIOr0 MaloTh MIBHILEHHH 3arajibHHIE BMiCT
BO3UHHEHHX HEOPTaHiYHHX PEYOBHH i 3a MiHepai3alliclo € COJMOHHNMH i HaBiTh
Joscosramu. ITpoTe BoHH MOXYTH GyTH i IPiCHHMH 3 MiHepaizarjeio MeHue 1,0
Yarr. ToMy He CJTix OTOXHIOBATH MiHEpali30BaHi BOAH 3 MiHepalbHHMH, 60 He
i MiHepasizoBani BoAM MalOTh OajbHEOJIOriYHi BlacTHBOCT. 3a cKiajgoM
DIOBHHX 10HIB MiHepallbHi BOAH NMOAUIAIOTECA Ha XJIOPH/RI, TAPOKapOOHAaTHI,
)b aTHi, HATPiEBi, KANBIIER], MarHICBi; 3a ra30BHM CKJIAZOM i crieLuigHHMY
JOMIIOHEHTAMH -— Ha BYIJIEKHCIL, CipKOBOAHEBi, a30THi, OPOMHCTi, HOAHI,
BIOHOBI TOIIO.

THHI 1X pO3MIIYIOThCS IIpicHi (TlepeBaXHO riipoKapOOHaTHI KajlbllieBi) BOJIH
CepeliHiil — COJIOHI, B AKHX 1epeBaXaioTh CYIbQaTH MarHiio, a B HIDKHill
PO3COIH XIOPHAHOTO HATPiEBOTO cKkiaay. Takuil po3moAin mia3eMHUX BoJ pi
HOro XiMiYHOTO CKJIafy HA3HUBAECTHCH BEPTHKAIBHOI APOXIMIYHOIO 30Hi
HICTIO ni3eMHAX BoA, TIpHYHHN Takol 30HATIBHOCTI IIIe He 3 ACOBaHi 0CTaToyH

KpiM BepTHKANLHOI, HiA3eMHi BOJH MAIOTh IHHPOTHY TIAPOXIMIYHY 30HA
HICTH, KOTPa NPOABIIAETBCA Y 3MiHi IXHBOTO XiMiUHOTO CKIafy BiAMoBiaHO J§
3MiH kjaiMaTHuYHHX ¢akTopiB. Tak, y Mexax VKpalHH HiJ3eMHI RO,
JOYETBEPTUHHIX BiIKTa/iB, SKi JPEHYIOThCS PIUKOBOIO CHCTEMOIO, B HAIIPAMY
3 niBHIYHOrO 3aXofy Ha TIBAEHHHH CXig 3MIHIOOTbCA BiJ IIPicCHIX
Mi"epanizatieo 0,2-0,5 r/ga) rigpokapbOHaTHHX KaJbLieBHX Yy 30HI Milllaxy
miciB (YkpaiHceke ITomices) o BOA 3 BiIHOCHO IIiABHINEHOIO MiHepaiisaly
(0,5-1,0 r/amM) rigpokapOOHATHOTO KaNbIli€BO-MAarHieBoro ckiamy B Jii¢
cTenoBiil 3081 Ta Ko conouyBaTux (1,0-3,0 r/f) 3 nepeBaxaHusaM cyrbdaris]
XJIOpUZIB — Y CTEHNOBiH 30Hi. 3

Jocurb BaxuiuBUM QakTopoM GopMyBaHHS XiMiYHOTO CKIIafxy Mif3eMH
BOJ, SK i IXHBOTO pEeXHMY B LIUIOMY, € TOCIOAAPCHbKA MIAJILHICTL JIIO/IM
HanMipHe BHeceHHs MiHepambHHX JOOPHB, 3acToCyBaHHS IecTHULH/UD :§
OTPYTOXiMiKaTiB, CKHAAHHS 3a6pyJHEHHX IPOMHCIOBHX Ta  iHUINE
TOCIOAAapPCHKUX CTOKIB CHPHYHHIOIOTh MPOHHMKHEHHS 3 aTMocepHHM
omajiamMH, TOBEPXHEBMMH ab0 MOJHBHUMH BOAAMH DPi3HOMAHITHHX XiMiyM
eJIEMEHTIB y mi3eMHi BogH. Take MpOHHUKHEHHS BeZle JO 3MiHM XiMiYHOTO CKJI '
TTiI3eMHUX BOJ| i 9aCTO A0 IXHLOTO 3a0pyIAHEHHS.

IIpore Ha BiAMiHY Bill TOBEPXHEBUX BOX, JIO SKHX aHTPOIOTeHHI XiMiWj
€/IEMEHTH MOTPAIUIOTh O€3[IOCEPERHBO, MiAZEMHI BOAH IEMIO 3axHIING
[opojaMA 30HH aepariii a60 MeHII BOAOIIPOHHKHHMH YTBOPEHHAMH, 0coOJIit
SKIIO TIOPOIH ¥ YTBOpPEHHA MAIOTh IMPHpOAHi copbeHTH. Ha mumxax mir pa
aHTPOIIOTeHHI XiMiYHI KOMIIOHEHTH B TAaKMX NOPOJaX MOXYTh 3aTPHMYBATHE
3aBAAKH YOMY 3MEHINYETHC HAAXOMKEHHS iX ¥ BOAOHOCHI FOPH3OHTH.

@i3H4Hi BTaCTHBOCTI MiA3EMHUX BOJ B OCHOBHOMY TaKi X, sIK i HOBEPXHE
IIposopicts, Kouyip, cMak, 3allax TOHIO 3arajioM IOAiOHi, xoda MHiA3eMHi BQ

: 7.10. Poxs nixsemumx Boa y ¢isuro-reorpadiunux npomecax

Ilix3eMHi BOAW, LHPKYIIOIOUH B MYCTOTaXx diTochepH, 3arOBHIOYH
OXOTIPOHHKHI MOPOAH i HAKONMHYYIOWHCh Ha BOXOHENIPOHHKHHX Imapax,
0OXYTh BHKOHYBATH BeluKy poGoTy. B ofHHMX MICLSX BOHH PO3YHHIOIOTH
OPOJIH i, 30araTHBIIHCH Ha XiMi4Hi eTeMEHTH, IEPEHOCATS iX B iHimi Micl, e wi
IEMCHTH, BHNAJAlOuH B OCajl, 3allOBHIOIOTS MOPH, TPIillHHM Ta iHIN IyCTOTH,
BOPIOIOYH HOBiI HAKOITHYEHHSA MiHepaJliB.
3aBasxu Aii mig3eMHHX BOX PO3BHBAIOTHCA (isHKo-reorpadiumi mpolecy,
0TPi BeAyTh 10 dopMyBaHHA cKiaaHuX $opm penbedy. Halbimbm BizoMumu
HMILlaMH, KOTPi BUHHKAIOTH MR Ai€l0 MiA3eMHHX BOJ, € KapcT, cydosid, 3cyBH,
p6oToMyBaHHS.

Kaper — ue npupoiHe ABHINE, CIPHYHHEHE B3a€MOJIICI0 BOH 3 BAITHAKAMH,
DIOMITaMH, FillCAMH, COJIAMH, IO IPH3BOAHTE 1O MOCTYNOBOTO PO3YHHEHHS i
HYBaHHA LIMX MOpiA. ¥V pe3yinnbTati QOPMYeThes ClUlafHa CHCTEMa IMI3eMHMX
JCTOT, medep, KaHAB i BUHHKAIOTH JOCHTHL CBOepimHi ¢popmu pembedy —
POBAIH Ta n.ifnm. V CTBOpEHHX TaKHM YHHOM KapCTOBHX [eMepax PopMyIoThe
AKTHTH 1 CTaJarMiTH — XMMEPHi HaKONMHYCHHA NOPil, MEPEHECEHHX Y
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PO3YHHEHOMY BHIVIALI LIMPKYIIOIOYHMH BOJAMIL.

B VkpaiHi kaper Bigommii y Kprvy, Ha Bommsi, Tloaiut ta B iHImmxX Micusx,

Cyhosin— 11e IpocinanHs 3eMHOT TIOBepXHi Ha TIEBHHX JAUIHKAX Y PE3YIIL1
BIJIYIOBYBAHH] 1 BUHECEHHs PO3UHMHHUX CKJIAAOBHX FPCHKHX MOPiA MHia3eMHH
BogaMH. BHACTINOK TAaKOTO BHHECEHHS B [TOPOJAX YTBOPIOIOTHCS MyCTOTH, KO §
HacoM 3allOBHIOKOTECA BIIIIAAAME, IO JIeXKaTh 38epxy. BinbyBaerocs cBoro pogy
MPOCIIAHHs TICBHHX AUIHOK CYINi, B Pe3yJIbTaTi 9OTO B pebedi YTBOPIOKOTHA |
cBoepiTHi moHmkeHHs — Omoaud. Ha miBaui Vkpainm, fe mHpOKo po3Biliyl
JECOBH/HI IOPOAH, Taxi IOHIDKEHHs! HA3UBaIOTheA s1oamH, BecHolo abo miji v
JITHIX 37HBOBHX JIOMIiB TOJH 3aIlIOBHIOIOTHC BOJOIO, CTBOPIOIOYH OPHTiHAllh
kpaepuau: Ha MacuBax 3pollyBaHHS IIOJH 3aTIOBHIOIOTLCS TIOJHBHHMH BOJaMM
a00 3a00J109yIOThCA-3a PAXYHOK IPYHTOBHX BOJ, PiBHI SKHX THIHLIHCH i Jocsril
3€MHO] [TOBEPXHi. :

3cyBH ABIAIOTH cO00I0 MIEpEBaXHO TOCTYIIOBE [EPEMIIIEHHS 3eMIITHHX MM
Ha CcXulax rip, piukoBUX HOJIHH, GeperiB o3sep i MopiB. BoHH $opMyOTLCH §
MiCIIIX BUXOAY Ha JAECHHY ITOBEPXHIO II3€MHUX BOJ, SKi HOCTYIOBO HAacCHUYIOTh
IIOPOJIH, 1O JIEXAaTh Ha BOAOTPUBKHX INIMHUCTHX TOBINAX i CIIOB3aIOTh O HWE
JoHnsy. B Vkpaini scyBu Bigomi 8 Kapnarax, Kpumy, Ha y36epexxki YopHoro §
A3soscpkoro Mopis, Ha Oeperax [IHinpa (B ToMmy uucii Ha Oeperax iong
BOLOCXOBHII) Ta iHINHUX PivOK.

ITif3emMHi BOAH 9acTO CHPHSIOTH 3a00TOUYBAHHIO TIEBHHX JUISHOK 3eMHOE
IOBEpXHi: B THX MicIiIX, Jie piBHi IDYHTOBHX BOJ 3aMral0Th OIM3bKO Bifl ITOBEP
3emti abo mifzeMHi BOJM BHXOJATD Ha JIEHHY TOBEPXHIO Y BUIIBAAL JUKEpeT, Ya
dopMyIoTECa 607I0Ta Ta IIePe3BON0XKEH] 3eMITi.

Ha niBani Yxpainu Ha MacHBax 3poIIEHHS B Pe3yJIbTaTi IiBHIEHHS pinlig]
I'PYHTOBHX BOJ, CIIPHYHHEHOTO iHINBTpalliclo MOMHBHUX BOA Ta iHYLIBTpallien
BOJIM 3 KaHAJB 3pOINYBAILHUX CHCTEM, YacTo 3a60J09yIoThCs 1eBHi rwionti. |
OKpeMHX paiioHax YkpaiHcbkoro Ilomices Ha ocymIyBalbHHX CHCTEMaxX YHags '
JiIOK CKHAAHHA OONOTHHX Ta 3HHXEHHS DPiBHIB IPYHTOBHX BOJ CTBOPKIOIOTH |
VMOBH I HAAXOMXKEHHsI B OCYIIYBaHi Mapy Topdy HaIpHUX IiA3eMHHX BOJ, |
[0 YaCTO CIPHYHHAIOTHC JO BTOPHHHOTO 3a00JI04eHHS 3eMeTTb. .

V paiionax 6araToBikoOBOi MeP3JIOTH BiIoMi cBOepifHi GopMH pebedy
00§, KOTPi ABIBIIOTE 00010 MTHATI AUIAHKH, SAKi YTBOPIOIOTHCI B Pe3yibTa
CYKYIHO!L Aii NpOLECiB 3aMep3aHHs TiPChKHX MOPiA i YaCTHHH Nif3eMHAX BO
UMPKYIAL{i  BOAHM, YTBOPEHHA ropliB, po3TpickyBaHHsA iX, BHJIMBiB Boau
HACTYIHOTO il 3aMep3ants. XapakTepHHM THIIOM HOJIOK € IiIpoJaKomiTH, il
I BIUIMBOM TeIIa MOXYTh PYITHYBAaTHCh, YTBOPIOIOUH JIHKH, 3aIOBHE
Bolow. Bucora rimposakosnitiB iHomi mocdrae 30 ar mpu giamerpi 100 Ak
Hatiyacrimne nosnoi crioctepiraloThed Ha THBAEHHHUX CXHJIAX BHCOUMH, Ji¢ &
HafbiIbmi MOXIIMBOCTI JUI TAHEHHS i BHXO/Y Ha MOBEPXHIO ITiJ3eMHUX BOJL.

7.11. Po3noBCIOAKEHHS MA3SEMHHX BO/I

Po3sroscropKeHHS MA3EMHHX BOX— 1€ TIOIMHPEeHHS iX y TOBIL 3eMHOI KOpH
X [0 IUTON{, TaK 1 y BEPTHKAILHOMY DO3pisi. 3yMoBIeHe ILie IMOIIHpEHHST
ePEBAXKHO TeOJIOTIYHOI OYA0BOIO TepHTOPii Ta i KIMATHYHHMH YMOBaMH.
UIEKHO Bill LIMX paKTOPiB y 3eMHill KOpi BUIUIAIOTLCS MEBHI perioHH, Aki Biipis-
WIOTHCA OJMH BiJi OHOI'O YMOBaMH 3a/IATaHHA IiI3EMHHX BOJ, IXHBOIO TOTYX-
icTI0, AKICTIO, MORIIHBOCTAMH BHKOPHCTaHHS B HAPOJ{HOMY I'OCIIOAPCTBI.

3a o3HaKaMH reosoriuHoi 6YXOBH TEPUTOPIIO MONIHPEHHS Mifi3EMHHX BOJ,
0XHa BIJIHECTH O apTe3iaHchbKoro Oaceiny abo 10 cKiagyacToi obacTi.

ApresiaHcbkHA 6aceiH — 1ie CBOEpiHA TEKTOHIUHA CTPYKTYpa y BHIVISA
POrHHY, BUIIOBHEHA Pi3HOBIKOBUMH HalllapYBaHHAMH TipCHKHX BOJIOHOCHHX Ta
JOJIOTPHUBKIX OCANOBHX IOPill, UIO MEPEMEKOBYIOUNCH, CTBOPIOIOTh FOPH30HTH
/3eMHIX apTe3iaHCLKHX BOJ. 3asaraioTh TaKi HallapyBaHHA, SIK [TpaBHIO, Ha
PUCTAIIYHHX TIOpoAax JOKeMOpiHCHKOro BiKy, Ha3BaHHUX JIOKEM apTe3iaHCh-
oro Sacefiny.

Crrmanyacra ob11acTs MOMIAPEHHA MIJ3EMHHX BOJ — U MIBUIIIEHA TEKTO-
JuHa CTPYKTYpa, CKjIaJleHa TPIlHHYBaTHMH KpUCTalidYHUMH abo MeTaMopdiu-
pMi  (TO6TO BUAO3MIHEHMMH IiJi BHCOKHM THCKOM i TEMIIEpaTypoIo)
JopoJaMHL.

TepuTopirc YkpaiHu 3afiMaloTh Taki TEKTOHIYHi CTPYKTYPH IIOIIHPEHHS:
3eMHHX BOJ: JlHinposcbko-JloHenbxul, BomuHo-IToainbebkuit i ITpayop-
OMOPCBKHH apTesiaHcbki OaceliHHM Ta ckiamuacti obmacri JloHellbka, VK-
BiHCHKOT'O KpHCTaliYHOro muTa, I'ipcbkoro Kpumy i Yipaincskux Kapmar.

ApresiaHcbki OaceifHM XapakTepH3YIOThCS IOMIHPEHHAM HAIipHHX
Bi/3eMHHX BOJ, CKIaA4acTi obGiacTi — TpiMHHHX AK HAaNipHHX, TakK i IpyH-
oBHX. I B apTesiaHchbkHX OaceifHax, i B ckia/[uacTHX o6NacTaX HamipHi BOJH
JOCIHYIOTBCS 3 MOPOJAaMH JOYETBEPTHHHOIO Biky. B 4eTBepTHHHUX BiAkiagax
i3HIIX FEOIOTIYHHX CTPYKTYD MOMKPEHi TPyHTOBI (Ge3HamipHi) ImiaseMHi BOAH.

3a piBHO3HAa4HHX YMOB TeOJIOTi4HOI GYXOBH TepHTOpii HOIIMPEHHS Mij-
eMHITX BOJI, OCOOJIMBO B 4eTBEPTHHHHUX BillKIaax apTe3iaHCbKUX GacefiHiB Ta B
PIIMHYBATHX NOPOAAX CKIafdacTHX obsacreil, BU3HAYAIOThCA KIIMATHYHHMH
axTopami. Tak, Ha Teprropii Bonuxo-Iloaisibeskoro i JIHilpoBesko- JJoHeLDb-
‘ro apre3iaHCbKHX OaceliHiB, po3TallloBaHMX y MiBHiYHIN wacruHi Ykpainuy,
olpeHi OUILIT IOTYXKHi TOPH30HTH IiA3eMHHX BOJ (0COGIMBO B YETBEpPTHH-
X Billkj1afax), Hix y [IpnuopHOMOpcbkoMy Gaceiini. Te % crioctepiracrses i B
IBHIYHO-3aXiAHiH YacTiHi cxiafggacTol obsacTi YKpaiHCHKOTO KPHCTAMHOTO
guta (Yxpainceke Ionicest) BigHOCHO Ho 1f iBAEHHO-CXiIHUX paiioHiB (cTenoBa
pHa).

ITeBHa 3aKOHOMIPHICTB Y PO3NIOBCIO/IXKEHH] IPYHTOBUX BOJL y 3eMHil kopi, 3
APAaKTEPHHUMH I HHX Y KOXHOMY JaHAmadTi ocobIHBOCTIMH, Ha31BA€TLCA
DHATTLHICTIO IPYHTOBHX Bog. BoHa 6yna BusiBnena me B 1914 p. I1.B. Orolp-
, AKHI BiJ3Ha4HB, 1[0 B Mipy MOIIHPEHHS I'PYHTOBHX BOJ HA IiBJAEHb BOHH
rnubIooTEed | MiHepamisyloThes. B Mexax eBponeiicbkoi Y4aCTHHH TOMILIHLOT
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Pocificbkoi iMrepii OTONbKHil BHAIIMB: MiBHIYHO-TYHAPOBY 00JacCTh,
TPYHTOBi BOH 3 €HYIOTbCA 3 IOBEPXHEBUMH; 00JIACTh BETHKUX JIEOAOBHKOW
BiIKTAJiB, B AKHX 3aJAraloTh IPYHTOBi BOJH; MOMipHO 00BOJIHEHY 06.1aC!
KOTpa cmiBnajae 3 OGJacTiO MOUIMPEHHs YOPHO3eMY, Jiecy i JIeCOBHANME
CYIJIMHKIB, J¢ BOJOHOCHHMH € HHMXHI TOPH3OHTH JIECY abo micku, W@
HiACTESIOTh Jiec; MATIOBOZHY Ta 6€3BOJIHY IUIOINH, /€ TPYHTOBi BOAH 3T AKITY |
rubme 30 M i IpHypOYYIOThCA K0 KOPiHHHX (To6TO JIOYETBEPTHHHIX) TOPYY |
ripchbKi 0671acTi, Jie TPYHTOBI BOJIH 3aJIATaloTh HEMTHOOKO Bij JenHoi moBepxul §
J06pe HacHIEHHX BOJOHOCHHX Iapax.

ITi3Hille 30HATLHICTL V IOIIHMpEHi IPYHTOBHX BOj BMBUAIH iHIHI 0
nigaukn (6.J1. JInukos, B.C. Inein, O.K. JIanre, I.B. F'apmonos, I''M. Kamcene
KHif), AKi pO3IMPUAH i JOHOBHIUIH OCHOBHI IOJNOXEHHS Oroupkoro np§
HasiBHICTh 3aKOHOMIpHOCTEl! Y PO3MOBCIOKEHH] IPYHTOBHX BOA 1O teprropll,

V BepTHKAILHOMY PO3pi3i reoIOriYHuX CTPYKTYP TaKOX BHSBJICHI 3aKOH(E
MiprocTi nomupeHHs niazemuux Bog. M.K. IrnatoBny BHALTHB TaKi TpH 30KME
aKTHBHOTO BOJIOOOMIHY, YTPYAHEHO! LHPKYJIALI i 3aCTiffHOrO BOAHOTO PEXIMYy

3oHa akTHBHOIO BOJOOOMIHY — 1€ 30HA BIUIMBY JApEHYBaHHA BOXOHOCH g
TIOpix piukoBolo cucreMoro. IlinzeMunil cTik y wiil 30Hi Gepe y4acThb B aKTie
HOMY BOZOOGMiHi 3 mosepxHero. Jlocsrae s 30Ha rubHHH 10 300 M i OinbING,

Jona yrpyaHeHol qHPKYIALI — i€ 30HA, siKa OXOIOE PIHGoKi yacTHil
apresiaHcbkiX OaceliHiB i TEKTOHIYHHX MOPYUICHB Yy CKJIaQ4acTHX O0IacTay
Iig3eMuHii cTiK y 1iif 30Hi yTpyaHeHH, BOAOOOMIH YIOBUILHEHHIL. I'uGiuHa I
carae B apresiaHchKux OGaceifHax 500-600 M, B cKiagd4acThX oOnacTaX -
10002000 »s (TepMaIbHi BOAH).

30Ha 34CTIHHOIO BOJHOIO PEXHMY — 1i€ 30HA IIIHOOKOro 3aNsiraHHs ol
JOBOTO KOMILIEKCY apTesiaHchkux GacefiHiB. BogooOMiH y uili 30Hi MPOXOAHTY 3
B MacmTabax reonoriunoro uacy. I'mabuna ii craHoBuTb 1000 a7 Ginbine. Caml |
3 €K 30HOIO MOEAHYIOTh HaABHICTb MOXOBAHHX MI3EMHHX BOJ. ]

NeMHHMH BOJaMH IIPH PO3BHTKY 3CYBHHX i KAPCTOBHX SBHIL, THATOIUTEHH] 9
80,104CHH] NIEBHHX IUION] 200 MUXTOIUICHHi NPHHYMX BHPOOOK i KOTIOBAHIB.
WUIMBE 3HadeHHS JaHi TiAPOTeOJIOriiHHX 3HOMOK MaioTh JUifl po3pobk
OMeHJIaLliif MO0 PallioHATHHOTO BUKOPHCTAHHA Mii3¢MHHX BOJI, OXOPOHH ix
i BLICHAXKEHHS Ta 3a0pyAHEHHA.

3a pesynbTaTaMH [iPOreoqoriqHoi 3HOMKH CKIAfaTh riaporeororivil
Wp7i, SIKi 3AJEXHO Bifl MacmTaby MOAUISIOTHCS Ha JApiGHOMacTaGHi (B
000000 ;o 1:500000), cepennpoMaciutaGHi (1:200000-1:100000) Ta
mxomacurraGui (1:50000-1:25000 i 6inbine). 3a 3MicToM Ta MPHIHAYEHHIM
pporeosIorigHi KapTH NOALIAIOTECA Ha OIJIAJIOB, paifoHHi i etanbHi. OrIgI0B!
JpTH — 1IEPEBAXKHO ApiGHOMacIITa6Hi, JAI0Th 3araibHe YABIEHHA NPO TiApo-
Joioriuni YMOBH BETHKHX TEPHTOPIii, ToMY i KapTH 1l{e Ha3UBAIOTb PEriOHANE-
w. PafforHi riaporeoyoriuni KapTH Biflo6paXaloTh Iiiporeonorivti yMoBH
pproro paifoHy. 3a MacurraGoM BOHH saebitpIoro cepeauboMacinrabui i
yTh iHGOpMaLIilo, HeOOXiIHY 1 BU3HAUCHHS NCPCIIEKTUBHMX ILIONL, Ha AKHX
aii6yTHHOMY TIPOBOAHTHMYThCA ACTaTbHi JOCITIKEHHSA MiI3EMHHX BOA.

JleTa/1bHI riqporeonoriy i kapTH (3aBXu BeMKoMaciTabHi) BiiobpaxaioTe
poreosioriuHi YMOBH HE3HAYHMX IUIONI i CKIAJAlOTHCA A PO3B A3aHHA
KPETHHX 3aBJaHb: BOJONOCTAYaHHsS KOHKPETHOrO HACENIEHOTO MYHKTY HH
J'exra, BHBUEHHS YMOB rigporexniuHoro GyAiBHMITBA, po3poGKa POZOBHIL
HHCHMX KOTIAMH, BOPOBA/KEHHS BOJOOXOPOHHHX 3aX0/iB TOMIO.

Ha cepeHbO- i BEIHMKHOMAcMTaGHHX TiAPOreoNorivHUX KapTax ToKa-
OThb LUIAXOM po3¢apOyBaHHA IUIONL IMOIIHPEHHA OCHOBHHX BOJOHOCHHX
DpH3OHTIB, TOOTO TaKHX, KOTpi B MEBHOMY paitoni € Halibinpm
bro36aradeHAMH i HaAifHHAMH Jjii BOZONOCTA4aHHA, a8 TAaKOK JiHIAMH
pKa3yloTh KOHTYPH MOUIHPEHHSA TOMOMIXHHX BOJOHOCHHX TOPH3OHTIB, WO €
pnomikuumi. Konip po3papOysaHHs i Konip NiHi#i Bianosilac NEBHOMY
JONIOTIYHOMY BiKy TipChKUX MOPINl BOJOHOCHOTO TOPH3OHTY (Hanpukinasi,
Menuil KOJp BiANOBifae KpeHAOBOMY BiKY BOJOHOCHHX nopix, xosTuit —
poresopoMy). Ha 1ux ke Kaprax IOKa3yloTh MOCIKEHI NpH 3ifloMKax
PAOTIYHKTH (KOJIOAA3i, CBEPATIOBHHH, JKepena), BU3HaueHi rIHOMHY 3anraHHa
I3EMHHMX BOjI, PO3KPHUTHX KOJIOAA3€M M CBEPJIOBHHOI0, a4 TaKOX BHTPaTH
GiTH) BOAM Ta 1i MiHepaJli3allito.

HapaHTtaxeHHs rigporeosioriynoi kapTi iHpopManicio BU3HAUAETHCA Mac-

7.12. Tinporeonoriuni 3ioMKH i KapTH

Ilig rigporeonoridHor0 3HOMKOIO PO3YMIIOTh KOMILIEKCHI I0/b
MOCTiKEH s MA3EMHHX BOA. MeTa TakHX 3HOMOK — JHOCIIAHTH TTOMHPCHHA 1]
YMOBH 3ajiiT@HHs MiA3€MHHX BOJ; YMOBH IXHLOTO JXXHBJICHHS, DPYXY

PO3BaHTaXeHHs, BOAO36araueHicTy Mopij, AKICTh MA3EMHUX BOA. V npoudl}: AGoM: THM GiTIIHIA MACIITAG Gimbne Tpeba 10CH BOIION .
TiApOreoNoriuHoi 3HOMKH BHBYalOTh BCi NPOABH BOXOHOCHOCT: MPHPOAK : » THM Tpeda AOCIIANTH BOLOMYHKTIE.

- . . . ; YacTo riAporeoIoriyHi KapTH ABJIOTh c00010 KOMILTEKT KLTBKOX. eMHX
BHXOAH Ta IMTYYHi PO3KPHTTA Iif3€MHHX BOA, a TaKOX 3B f3aH! 3 HIf acro riapor Kap EKT KLTLKOX OKp

r1oBepXHeBi Bou (piukH, o3epa, 6ommota). OTHOYACHO PeeCTPYIOThCA Bei bisixe PT, KOXHA 3 AKHUX MAE CBIH SMICT 1 NpH3HAYCHHA: KapTa IUpoi3orinc, kapra
fOHyBaHHs TI3EMHIX BOJI, KapTa pecypciB (ekcIuyaTaliiHuX, MIPOTHO3HMX)

reorpadidi ABHULA, KOTpi BUHHKAIOTS M2 €10 MIEMHHX BOZ (KApeT, 3¢y seMHHX BOI ToWo. KapTa riApoi3orilic NO3BONAE BH3HAYMTH 3arallbHuii
cy¢osis, 3a60I0YeHiCTh), 3BEPTAIOTh YBalry Ha POCIHHHICTB, OCKUILKH Jieft . ! A Too. pTa njp nc A .
NpsIMOK pYyXy IPYHTOBHX BOJ, OCHOBHi AUIAHKH XHBICHHS IX 32 PaxyHOK

BH/M POCJIHH € HO6PHMH HOKa3HHKaMH OJTH3BbKOTO 3aJIATraHHs MI3eMHHX BOA : : - .
pinsTpanii aTMochepHHX ONaxiB T4 AULIHKY APEHYBaHHA BOJOHOCHHX MOPIA

Ha ocHOBi MaTepiaiB IiJporeoioriyHuX 3HOMOK OLHIOIOTH MOMUTHBO KOBHMU i ADYRHO-GANKOBHMHE cHcTeMamn. [izpoisorinci e mimii Ha
BHKOPHCTAHHA [HI3EMHUX BOJ Y Pi3HHX rayy3siX HapOJHOFO TOCHOJNApCTBA, . 11 Apy - L ap R .
pri, AKi 3'€QHYIOTb TOYKH OJHAKOBHX abCOMIOTHMX BHCOT MOBEPXHI

MeTIOpaTHBHHX [IUISIX TOIO, a TAKOX PO3pOOILIIOTE MOXJIHBI 3aX0H Gopothil
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bOr'0 rocrIoAapCLKOTO BHKOPHCTAHHS.

CsiToBHiT oxean nofinserbes Ha THxus, Arnaarnyand, [Hgifcscnif ta
prigHAE JIpogoBHTHIF OXeann. Jleski reorpadu BHAULIIOTH mie ITiBmeHHmi
eaH, SAKHH 00'€(Hye NpHIATa0i 10 AHTApKTHAH INBIEHHi OKpaiHu ATiiaH-
uHoro, IHpilicekoro ta Tuxoro okeawiB. Hafi6ilbmum 3a Iwiomer, o6'eMoM
rHOHHOK0 € THxHil oKeaH, KM IHKOJH HA3UBAIOThL BeTHKUM (rabin. 8.1).

(13epkaiia) IpyHTOBHX BOJ. ‘

IIpy BuUBYEHHi apTe3iaHCBKHX (HallipHHUX) BOJA CKIaJalOTh Kap
riapoizomn ‘€3 abo I '€30130r1iIIC. o .

VY psigi BUIaAKiB pi3Hi 332 3MiCTOM TiIpOreoJIOTiYHI KapTH CYMIIIYIOTLCH § |
ofHy-nIBi abo indopmauis, mo Mama OyrH HaHeceHa Ha OKpeMiit Kaptl, ]
IIOKa3yeThesl HA KapTi OCHOBHMX BOJOHOCHHX FOPHU3OHTIB. ‘

Jlo rigporeooriuHuX KapT HORAETbCA Ka27aJ0I BOJOMYHKTIB, B SKOMY . . ' Ta6auus 8.1
3a3HaueHe IXHE MicCIle3HaXOIXKeHHA, TVIMOMHH HO piBHA BOAM Ta IHA BOAMS OcHoBHi MOphOMETPHYHI XapaKTepUCTHKH OKeaHiB
TIYHKTIB, BUTpaTH (1e6iTH) BOoaY, Gi3sHUHI BIACTHBOCTI Ta XiMIYHHI CKIaA BoJ XapaKkTepUCTURY Oxkeann
1 BHHA, TO B KaTajo3i HaBOlIH'l‘hﬂ ArnadTnu- | TeOifice-) [I1iBHiuHMiz Trxuit CeirTo-
Ha 4ac AOCIIKEHHS. Skmo ue cBEpLIO , s ] au - el umit i
XapaKTEPUCTHKA BCiX PO3KPHTHX HEIO BOAOHOCHUX I'OPH30HTIB. T ———— ST, 66 76,17 14,75 178,68 | 361,260
bt o’
KonTponpHi 3anuTanns B' M, MIH. KN 329,66 282,65 18,07 710,36 | 1340,74
penHA DumMbuHa, M 3597 3711 1225 3976 3711
Ski BoaU Ha3HBAIOTh Hi3eMHHMH? #6inewa rAM6uHa, M 8742 7209 5527 11022 11022

1ITo aBi1ste coGoro rirpockomivHa, KamijsipHa i rpaitanitina Boga?
SIki OcHOBHi BOZIHi BIIaCTHBOCTI IipchbKHX mopin? ,

IITo Take BOIOIPOHHKHI i BOZOTPHBKI Tipchbki mopoau? . .

SIxi BOAM HA3HBAIOTh FPYHTOBHUMH, YHM BOHH BiJIPi3HSIOThCS BiJ HallipHHX?
VY goMy cyTs iHQiTbTpaLifiHOL Teopii MOXOMKEHHS Mi3eMHUX BOA!

1o Take peXxuM ITi3eMHUX BOI?

SIKi OCHOBHI OCOOIHBOCTI XiMiYHOr O CKITaJy IT3eMHHX BoA? .

Sxy poiib y disrko-reorpadiyHuX Mpoilecax BilirpaloTh Mifg3eMHi BOAH? '
SIKi OCHOBHI 3aKOHOMIPHOCTI PO3MIOBCIOKEHHS ITA3EMHHX BOJ Y TOBIL 3eMHY 3
kopu?

Ska Merta rigporeosoriaHux stioMox?

Tuxuit oxean ob6Mexenuii [TiBrigHOW0 i ITiBaeHHO0O AMepHKOI Ha cxofi,
apKTHIOMO i ABCTpasticlo Ha HiBAHI i A3ielo Ha 3axomi. Ha risHoui Bin Mexye
fliBuiuanM JILOJOBHTHM OKE€aHOM IO JIiHii MHcy [lexuneBa (-8B YUykoTka) —
pcy Ipunna Yenbcepkoro (-8 Chioapl) uepes ocTpoBH Hiomina. HMoro mexa 3
VIAHTIHYHHM OKeaHOM Ha MiBIHi MPOXORHTD Bix Mucy I'OpH yepes npoToky
peiika 10 3emuri I'peifama B AHrapkTumi. Mexa Mix THxuM Ta InnificbkimM
C4HAMH NIPOXOAUTH IO MiBHIYHiA YacTMHi Manakkcbkoi NPOTOKH, MO
irnoMmy i miBaeHHoMy kpalo Manaiichkoro apxinenary, gepes ToppecoBy
POTOKY 10 ABCTparnii, NoTiM uepes Baccopy poToKy fo TacMauii, a gani no
puiany Mucy ITiBrenuuit (TacManis) o AHTapKTHAN.
- Mexeio ATIIaHTHYHOTO OKeaHy Ha 3aXO0jii € 6epern 060x AMepHK Bit BXoay
 YI30HOBY IIPOTOKY Ha NiBHOYI i 10 Mucy I'opH Ha niBaui. Jani Mexa e o
poTomti [lpeiika 1o Aurapxtiau. Ha cxoni ATNaHTHUHMIL okeaH oGMexeHmii
Jperamu €sponu (Bin n-Ba Cramiann y Hopgerii 1o Iipeneficekoro n-ga) i
pprku. Ha miBaui Horo Mexa nmpoxoaurs mo MepuIiany mucy JJo6poi Haaii o
ATapkTHAN. Ha miBHOWi ATHaHTHUHHIT OkeaH Mexye 3 [TiBHITHIM JIvonoBu-
M OKeaHOM MO JiHii: miBoctpiB Crartmang — Ulernenaceki octpoBn —
ppEpChKi OCTpoBH — IcnaHmis — JlaTchka npoToka (Mix Icnanpgiero i
peHIaHie0) — JlepicoBa mporoka — 6Geper baddinosoi 3emni i mani no
BICHHOMY MHCY B I'ya30HOBY nipotoky ITiBiunOro0 JIb0HOBHTOIO OKeaHy.
Hipniyanit JIbomoBuTHI oOKeaH 3aiiMac HaBKOJIONIOJIADHY YacTHHY
HiYHO! NiBKYJ i Ha MiBAHI o6MexeHnuit Geperamu €Bpory, Aszii ta [TiBHiumo1
EPHKIL
Mexamu Inaificbkoro okeaHy Ha miBHOHUI € Gepern Asii, Ha 3axomi —
pert. AQpukn i MepuiiaH Mucy Job6poi Hagii, na miBgai — 6eper
apkTHIH. Ha cxomi ioro mexeio e 3axigme y30epexoxs Ascrpanii i
alicbKHI1 apximenar.

8. TIAPOJIOITSI OKEAHIB I MOPIB

8.1. CeiToBuii oxkean Ta HOro YacTHHH

ITig CBiTOBHM OKEaHOM PO3YMIIOTh CYKYITHICTD TiIpaBNiuHO 3B'A3aHHUX
c000I0 OKeaAHIB, MOPIB, MPOTOK i 3aTOK.

Yactuna CBiTOBOTO OKeaHy, ika pO3MillleHa Mix MaTepHKaMu, Mac BeTul:
PO3MipH, CAaMOCTiiHY IUPKYJISILIIO BOA i aTMOc(epH Ta 0COOIHBHHI @ponoﬁg f:
HHI PEXHM, HA3UBACTLCA OkeaHoM. CKIaIOBUMH YAaCTHHAMU OKCaHiB € MOpl |
3aTokH i mMpoTokH. Mope — 1ie MOpiBHAHO HEBEJIMKa 4YacTHHaA OKeaHy, AK§
Bpi3aeThbcs B CYIIy YU BifMeXoBaHa Bif HLOTO 6epe1?aM.H .MaTelel(l
MiBOCTpOBaMH Ta OCTpOBaMH. MopIo BIacTHBi TeBHi reosioriti, rigponoriyl
Ta iHIIi PHCH, IO CYTTEBO BIPI3HAIOTHCA BiJl BIAIOBIAHUX PUC OKEaHy. ‘

Oco6MUBOCTI TiAPOJIOriYHOIO PEXUMY € CYTTEBOIO O3HAKOIO oxpeMHl:
gacTUH CBiTOBOro OKeaHy, a TiJIpONOrivHi [POLIECH B OKeaHax i MODPAX, KpiM
TOTO, — BaXJIUBOIO CKJTAJOBOIO MIPHPOAHHX IPOLECiB Yy HUX Ta IEPEAYMOBOM:
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3a posramyBaHHAM BiIHOCHO cyIIi Mops MOAUIAIOTbCA Ha BHYTPI

(BHYTPILIIHEOMATEPHKOBI T3 MIXMATCPHKOBI), OKPAiHHI Ta MIKOCTPIBHI, Tabnuua 8.2
. Buyrpinsi Mops MaloTh YTPYAHEHHH BOZOOGMIH 3 OKEaHOM depes Hop OcHopHi MopdoMeTPHYH] XapaKTePUCTHKH MOpiB

HAHO BY3LKi NpoToKH, TOMY iXHill rigposorigHuii pexuM cyTTeBO Biapiamez Mope Motoma, 06" em Cepenna Hanbinewa

Bil TifponoriyHoro pexuMy HafOMDKYHMX YacTHH okeany. MixmarepHxoll . kM.t | Boa, KM I‘““i””a' P““WHTA MOP 1B,

MOp#A PO3TAIIOBaHi MiX PisHHMH MaTepHKaMH (Hanpukiag, CepenseMue MO | THRul orean
Buyrpimmsomareprxosi Mopsi 3HaxXOJATbCA BeepeAHHi ogHoro MarepHilh flKkopanlise 4068 10038 2468 9174

(nanpuxnan. Azoscoke, banrificbke, Bine Mops). ] Ki sngr;uo - 3537 3623 1024 5560
H ; H H 4 NTaVICbKe
Okp{zzma MOpsi BiIOKPEMIIOIOThCA 'Bm OKeaHY OCTPOBAaMH YH 3aXOJIATh [} YT 3Ts =5e 5o 557
MaTepHK i MalOTh BiIHOCHO BLNBHUM 3B'430K 3 OK€AHOM, TOMY FiipONOTiHHi Il=———— T TSI 51 =T
pEeXHM IHX MOpPiB Mae OGilblmy CXOXICTh 3 PEXKUMOM CYMIXHHX Yac AnonCE ke 1062 1631 1536 3690
BiIkpHTOrO OKeaHy (Hanpuknaf, bapennose, YykoTceke MoOps). xinHo-Knrafcbke 836 258 309 2719
MioxocTpisri Mops posMillleHi cepesi BEIMKHX OCTPOBIB 4M apXimelia gana Zéé ’ 1; :5 24327 7 ;1‘91 0
(nanpuxnag, Mops Pinxd, Bary). . o . ciiZEZET 435 1586 3645 5842
IcHy10Th Pi3Hi TOUKH 30pYy HIO IO MeX, Po3MipiB i HaBiTh KUILKOCTI MOPIR I (licnetectke)
3okpema, Mixnaponue rinporpadiune 6iopo Ta MixkypsizioBa okeaHorpadiuil giiXosre 416 16 38 106
xomicia FOHECKO suginsiots 59 Mopis. Mopdomerpuuni xapaxrepuctHij Yy 348 553 1591 5576
NEAKHX 3 HUX Hapenewi B Tabn. 8.2. losy Konice 2ol >0 B 1570
B okeaHax i MOpAX € II¢ OKpPeMi JACTHHH Ta pailoHH, sKi BiAPI3HAIOTHEE: mipec 151 =57 1529 <153
obpucamn, Mopdosoriero AHa i riponorivauM pexumoM. Lle satoxn, Gyxf JlE= 1 119 19 211 1796
JHMAHH, JAIVHH, (HIOpaH, IIPOTOKH. JCasy 105 178 1701 3370

ATJIAHTUYHUM OKeaH
apibcbke 2777 6745 2429 7090
epenseMHe 2505 3603 1438 5121
MexcikaHCbKa 1555 2366 1522 3822
paToOKa
flisHiuue 565 49 87 725
BanTificbke 419 21 50 470
YopHe 422 555 1315 2210
A3oBCbKE 39 0,3 7 13

MapmypoBe 11 4 357 1261

JaToka — 49acTHHA OKeaHy Uy MOpA, fAKa BpizacThed B Cymy i ci
BiAMEXOBaHa BiX okeaHy Uu MopA. ToMy 3aToKa 3a riApoJIoridHHM pexi
MaJIo BiApi3HAETELCA BiR NpIUTErsIoro okeany uu Mops. [puknagzoM MoxyTh 6y N
3aToku Bickaticbka Ta I'Binelicbka B ATiIaHTHIHOMY OKeaHi, AiAcka B TruxoM; |
Benranecbka B IHaiiicbkoMy oKeaHi. )

byx1a — HeBenuka 3aToXa, WiTKO BifiJIeHa MHCaMH YH OCTpOBamIil W
OKeaHy 4H MODpsi, foOpe 3axHIleHa Bil BiTpiB, TOMY 4acTO BHKOPHCTOBYCTIE ]
uln BaamrrysaHHd noprtiB. Hanpuknaa, CeBactomonbebka i IleMechll

(Hosopociticekuit mopr) 6yxt B YopHomy Mopi, 3omormit Pir, Haxotm —— = 312 Hnif/’lelK:l? ;Keaﬂ _— I
. . } apiMicbke 2

(BHWBOWOHBKHH HOpT? y}anHCBKOM.y MOp!. . ; BZHI‘aJ’IbeKa 3aToKa 2172 5616 2585 5258

JImvarm — 3aTOK4, BiTOKpEMIIEHA Bil MOps MiMAHOIO Kocoio (mepecHnony ] o2 0y b o ke o1 755 Tse 3680

B AKili € By3bKa [TPOTOKA, KOTpa 3 ¢AHye JTUMaH 3 MopeM. Halfgacrimme muMan = 30T, /o 5cw ko 615 250 106 3310

He 3aToIieHa YacTHHA HaiOmuxdIol JO MOps AUIAHKM PiuKkoBOi JOJH| AH1aMaHCbKe 602 660 1096 4198

(wanpuknag, Juinposcekmii, JHICTPOBCHKHI JTHMaHM Ha y36epexki YopHo Hepeoie 460 201 437 3039

NiBHiyHMM JIbOOOBUTUM OKeaH

MOpﬂ). Ha FIIPOJIOTIYHHUH PEXUM JIUMaHY 3HAYHOK MIPOK MOXKCE BIUIHE Baporniene 1424 316 252 <50

piuKa, SKa B HbOIO Briajac. HopBest ke 1340 2325 1735 3570
TI'y6a— nommpena Ha niBHo4i Pocii Ha3Ba 3aTOKH, Aika NIHGOKO BpisacTh IR o rina iacs ke 1195 1961 1641 5527
3 cymry (Hanpuxian, Yomceka B bapenueBomy Mopi, O6cbka B KapcbkoMy), /JilCxiano-Cubipcrke 913 49 54 915
Bysbky Ta mmGOKy 3aTOKY 3 BHCOKHMH Oeperamm (Haftuacrimme nomgapcoxe 583 98 111 600

L30HOB& 3aToka 819 92 100 274
BadiHa 630 426 804 2414
Nanresnx 662 353 533 3385
Mykorchke 595 42 71 1256
Bodopra 476 478 1004 3731
184 iBise 91 4,4 49 330

ApeBHLOTO JILOJOBHKA) HA3WBAIOTH ghiopgom (Hanpukiaan, CorHediopa ¥
HopBaesnkoMmy Mopi). ) 4
IIporoxa — BonHHil IIPOCTip, AKHIT PO3inse ABE HUTAHKH cyiIi Ta 3" ¢/
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O‘erMi OKeaHH i Mopst ud ixmi wactuun. Hanpuknan, Bepinrosa mpoTokid
3'eanye Tuxwii ta IliBriunupit JIbomoBurnii okeamn (i poszinse Asii T‘I
Amepuky), I'iGpanrapcebka npoToka 3°enye CepemzeMie Mope 3 ATIaHTIUIM |
OK€aHOM (i po3jiysie €Bpony Ta AQpuky). nporoka Jlanepysa Mik ocTpoBaMK |
Caxaitin 1 Xokaiino 3'emiye OxoTenbke Ta SInoficbke Mops. LIMPHHOIO IPOTOKY |
BBAXAIOTh BUICTAHb MiX PO3AICHIMII BOAOK JiAAHKAMH CYIH, a JOBXKIIHOI) -= |

BiJICTAHb M BXiTHUM I BUX{IHHM CTBOpaMH.

8.2. Penved aHa okeaHiB i Mopis

IcHye paa rinoTes npo NOXOKEHHA JT0ka OKeaHiB, 00" €IIHYE Li rinoTesn 19, ]
110 Maiike B KOXHill 3 HHX poGHTECA C11poba MOACHITH pi3Hi BIacTHBOCTI semitef §
KopH HiXt okeanaMy i MaTepukami. Ilig MaTepHKaMH 3eMHa KOpa Mae 3HauiQ |
Ounbiy ToBIMHY (10 100-120 KM, a B cepenrbOMY 30-40 kM), HiX X OKEeaHUMK §
(5-10 kM), a i migoruBa, HaBHOAKH, IIJ| OKeaHaMH JICKHTH BUIlle, Hix T4 }

MaTepHKaMIL

3eMHa Kopa CKJIANAEThCS 3 ICKUIBKOX DIApiB: 0CANOYHOr0, KPHCTATIZHON |
(rpaniTHOrO), MarMmartu4Horo (6asampbToBoro). ITif KOHTHHEHTAMH TOBHW |

OCaOYHOTO HIapy JocArae B CepeIHBOMY S5 KM, rpaHiTHoro — 101§,

6a3a1bTOBOTO — |5 KM. ITig BemukHMH I‘lpCbKIIMH CHLl‘CMaMII TOBHIIHHa Hldml

30inbIyeThCs.

Ha xui okeanis ocajiouHa ToBIIa 3Ha9HO MeHiua (100-1000 M), r‘paHi’l‘Hlll:
ap BIICYTHIN, a JIOKE OKeaHiB, sKe MiACTIUIAE OCaJOUHY TOBIIY, YTBOPCHEY
TiTBKH OasalbTaMu OKeaHChKOIO THITY. 3araTbHa TOBIHMHA 3eMHOI Kop 1if 1

OKEaHOM — OJIH3bKO 6 KM, TOGTO B I'SITh pa3iB MEHINA, HiXk I MaTepHKaMil,
B ysABiIeHHAX JIPEBHIX YYCHHX penbed) jHA OKeaHY CIpHIIMABCA SIK [UIOCKR
TIOBEPXHsl, KA He Maec aHi rip, adi sanagud. Ilpore mi3Himi ﬂocni)pxcuuj
TIOKa3ajH, Mo pertbed JiHA OKeaHy He MEHII CKIAJHIIH, HiX pelibed cyIi. '
At 3aranpHOi XapaKTepHCTHKH PO3MOALTY BICOT HA KOHTHHEHTAx |
TTIMOHH [IHA OKeaHiB BUKOPHCTOBYEThCS IilIcorpagiuna kpipa (Il [Ha okeaih
barurpagiura kpHBa). '
Ha rincorpagiyuizi kprpir (pyc.8.1) ua

M /00200 300 400 _ 500mm. . .
8000 %‘4550:” " :31”0 ' CyI o6pe BUALIAIOTLCS BUCOKI TOpH, Ak}
soaal 3alMaloTh Mally IUTOIY, Ta pPiBHHHH, #AK|
4000 : 3aliMaloTh PEIITY CyIi, 8 B OKeaHi po3-plis
HAIOTDb NPHTENTy 10 Oepery Mops HeBeliKy

20001 ,epeaﬁn sucoma cywl 875 &
Pisens_uopa

l
Mamepuroad CepeOnid pigens 3eMHO]
2000 ﬂf@ﬂlg’g} Kopu 2430 m

3a IUIOIIEID MUJIKOBOJIHY YACTHHY, 3HAUHE 1Y
IUIONIEIO JIOKE OKEaHy i3 CcepesHimil

. pilHos Ceieiﬁ?niézﬁtmma- TTTHOHHAMH i JyKe Mall 3a IUTONLEIO LTSIk
oo fowe ontamy 794n Haj3BUYAIIHO BEIHKHX ITIHOHH. 3a H0M0e
s000—1 }Iﬂu%omoam saradoh Moroto OaTHrpagiunoi’ kKpHBOI BHILIAIOT
10000 ot wores 11020 CCHOBHI CTTEMCHTH penbedy JHA OKeaHy:

¢ 10720 30 40 50 50 70 80 90 100% 1) niasoary okpainy Mateprxis (22%

Puc. 8.1. T'incorpagiuna kpusa mioili AHa), sAKa BKIOYae elbd, 4y
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Ria);

MaTEepHKOBHIL cxin (200 2000 M) |

gaTepuKoBY BiAMUTHHY (0-200 M),
RTEPHKOBE 1HIHDIKA (20002500 M),

2) soxe okeary (2500-6000 M), sixe 3atiMae HatiGinbmy ruiomnty (81% ruioni

3) oxeariyHi kom00k (TOHHA oHAR 6000 M), Aki 3aiiMaroTs mawme 1,3%

huionti qua.

Mexero Mix cyIIeio i MOpeM € JiiTopanbHa, abo Geperosa, 30Ha, sKa Mijl 4ac
IPHILIIBY BKPHBAETHCS BOJOIO, a IpII BYNUIBI o0cnxae. 3arajibHa IUIoma 1€l

poru 6mm3eK0 0,4% yeiel moBepxHi CBIiTOBOIO OKeaHy.

MartepikoBa BigMUTHHA (UIe/b) — MINTKOBOJHA HYACTIHHA ITABOXHOI

brpaiHi MaTepHKIB (3 IHOHHAME B cepefHboMY 0 200 M, iHkoim 1o 400 M).

lenbd oTouye MaTepukil Ta ocTpopH. HaiiGinpmia mupiHa mweibQy B3AOBX

hisuiunix Geperis €ppasii, ae BiH 3axonuTs y IiBHiunnii JIboqoBuTHIT OKeaH Ha

THi KiToMeTpip. Benmmka fforo IMpHHa B ATIaHTHYHOMY OKeaHi B3JIOBX

Peperis Csporn Ta IliBHiuHOi AMepuxy, a Takox Oims Oeperis [Mararouit.
Haiimenia mmprHa menbgy B THxoMmy okeaHi B3JOBX 3aXigHux Oeperib
iBuignoi i ITiBgeHHOT AMEPHKH.

MaTepHKOBHFT CXHT PO3IIOBCIOMKYETLCA BT Mexi wenbgy o raubus 3.5 kM

j an15€ cO6010 GOKOBY paHb MaTePHKOBOT ITHOH. MaTepHKOBHIT CXIUL Mae BETHKI
OXIUIN (B cepelHLOMY 4-7°, iHKOMM A0 25-30°). V jesdKHX MicIIX OKeaHy

ATePHKOBHI1 CXIU1 HpOPi3aHHil IMHOOKHMH Mi/IBOAHMMA KaHbiioHamil. [lesika
hacTHHA KaHBHOHIB YTBOPHIACKH I1i/] Ai€I0 TEKTOHIMHHX MPOLECIB, OLILINICTD
riz| jicio cycneHsiiiHuX TIOTOKIB, sIKi HEMOB 6n “nponnoioTs” cxun. Hesnayua

WacTHHA KAHLHOHIB € 3aTOIUIEHHMH JOJHHAMI i pyciIaMil BEJIHKHX pi'—lOK.

Mareprkope migHDKOKA 3aiiMae mwionly 3 rabnnamn jio 4000 M. Tyr

EoycrpivaoThes KOHYyCH BHHOCY Kaubiionis. lle nayebro meiidpn ocaukis,
| HAKONMUEHHX Ol MaTepHKOBOIO CXIy; BOHH NOAIOHI Mo uuiel¢is, sxi

YTBOPIOIOTHCA OLNs MijHiXoKksA Tip Ha Cymii.

Jani (ga rubuaax noHax 4000-4500 M) po3MILItyeThCH JTOKe OKEaHy, AKe
3a penbedoM HeoaHopiaHe. TyT BHAUIAIOTBCA SK IIABHINEH, Tak i NOHMKeH
dopmi penbedy.

Jo nigpumennx GOpM BiAHOCATHCA: CEPEMHHO--OKeaHiuHi XpeOTH,
fBOJIHI IUTATO, OKpeMi MiABOAHI ropH (raffoTi) MiIBOJHI BYJIKAHH.

B KOXHOMY OKeaHi ¢ XxpeGeT MepHAiaHaNbHOro HanpsaMKy. ITijienHi okpa-
{HE XpeOTIB 3'€MHYIOThCS 3 IMMPOTHHM MiJIBOAHIM XpeOTOM, PO3MINICHIIM MiX
AnTapkTiaon i Matepukami ITiBaenHoi Amepuki, AQpuki Ta Apcrpanil. e
BEJTHUE3HA TipehKa cHcTeMa 3emti, ToMY il HasHBalOTh IUTAHETAPHOK CHCTEMOIO
Cepe/IMHHO-OKeaH 1HIIX XpeOTiB. 3araibHa NPOTKHICTS creremi Gijbiue 60 000

kM, BOHa 3aitMac Oinpime 15% IOBEpXHI [AHA OKeaHiB, Mac JyKe CKIajJHY

TeoJIOTiuHy CTPYKTYpY. B3oBxk rpebess XpeOTis MpoxoadTs puQoBi JONMHIHH,
XpeOTH mepecikalThess YHCIEHHHMH MONepeuHnMu poytomaMu. HafiGiiem
(4iTKO Ha JIHi OKeaHiB BUAUIIEThCS CepeanHHO-ATIIaHTHIHHIT XpedeT.

Jo noHmxenux ¢opM penbedy OHA OKeaHiB Hanexarb KOTIIOBHHH,
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VJIOTOBHHH i OKeaHiuHi X000H (3aBraHbIIKH noHaz 6000 m).

OxeaHIYHI  I'THOOKOBOJAHI KOJO6H -— BY3bKi Ta JOBTi, HalJacrig ¢

ayronofAibHi B IutaHi jAempecii, po3TalloBaHi B3HOBX 30BHINIHLOTO KpuM
OCTDIBHHX YT, @ TAKOX JesKHX MaTepukiB. 11THpHHa %omobiB — Big 1-3 KM ne
KiNIBKOX J€CATKIB KiJIoMeTpiB, a JOBXKHUHA — COTHi KLTOMETpB.

OxkeanaM i MOPSM BITaCTHBI IEBHI MOPPOMETPHUHI 0COBIHBOCTI.

ATnanTiami okeaH BUTSIHYTHI 3 IBHOYI Ha MiBfeHb. Bepern floro Malle
e napalnelnbHi OIHMH OJHOMY i OOMEXYIOTh BEIHYE3HHI BOTHUH IpocTip, ki
TaK Harajye riraHTCbKY piuky, 10 3afiHATY OKeaHOM 3allaHHy iHOi Ha3HBAIOTh
“ATIaHTHYHOIO NOJHHOK”. B370BX oci ATmaHTHYHOI HOJHMHH po3TanoBali
niaBojHa BHCOUYHHA — CepeHHuit xpeGer (IBHiYHA HOrO YaCTHHA HA3HBACTYS
cs1 JTiBHIYHO-ATIIaHTHYHEM XpeGToM, a ITiBJeHHa — ITiBaeBHO-A TIHAHTAYHIMY),
I'muGunn Ha BUcOuYMHI B IBHIUHIH YacTHHI OKeaHy 3MIHIOIOTHCI B MeEXak

3000-3500 M, y miBaensiit — Bix 2000 go 3000 M i JHIme Ha KpaifHLOMY IiB/M |

nocsraloTe 3500 M. Ha 3axogi i cxoai Bin nboro xpe6ta PO3TaUIOBYIOTHCA HOBIY
rIHOOKOBO/IHI 3aNafuHu — 3axijHa i cxXinHa, KOTDI, B CBOIO Yepry, HOIISAIOTHH
Ha KilbKa yIOroBHH. 3aXilHa (AMepHKAaHCbKa) YIOTOBHHA Mae IlepeBaxxaio)
G 110 5000-6000 M, cxinHa (eBporelichko-adpukaHcbka) — 4000-5000 M,

Ha miBHiu Bin octposiB Ilyepro-Piko posMimieHa 3amagiHa 3 Ticio ¥
Ha3BOIO i MAKCUMAILHOIO JUTST ATNIAHTHYHOTO OKEAaHY IMHOHHOI0 — 8385 M.

Juist penbedy nHA ATNaHTHYHOTO OKeaHy XapaKTepHa HasBHICTL BETHKO)
KifibkocTi 6aHOK (OKPEMO PO3TAINOBAHUX BiIMUIHH) 3 HEBETHKIMH [IHGHHAMM
(necsiTki MeTpiB) ceped MIHOHH y Kinbka THcsd MeTpis. [pyra XapaxTepHa
ocoOnuBicTh peitbedy OHA HBOTO OKeaHy -— BelHki rwiomd, 3aiiust
MaTepHKOBOIO BiIMUTHHOIO i AUISTHKAMH 3 DNIHOHHAMHU 1o 2000 M.

Mops Arnaarigroro oxeany. IliBHiuHe MOpe — MINTKOBOJHE, IIPHYOMY
HaibUILII MiNKa fioro MiBAeHHA YacTHHA, J€ IITUOHHH 3MIHIOIOTHCH Bix 20 o 60)
M. JIoxe Mopa Ma€ JOCHTh PiBHOMIpHHH ITOXHI 3 MiBAHA Ha miBHiY. Haf6Ginnul
IIHGHHN 3HaXOMAThest Ginsg CkaHAiHaBCHKOTO y36epexoxs (300 M i Ginbiue), &
Takox y npotoli Ckareppak (809 m).

bBasnriticeke Mope — TakoX Mijike, [EPEBaXAIOTh [IHOHHKH 60-150 M, &
HaHObIbIIa — 455 M. {yxe MitkoBoaHi DiHchbKa i PH3bka 3aTOKH.

Cepensemue Mope — BiIUISIETBCA Biji ATIIAHTHYHOTO OKEaHy IIOpOrOM Y
I'i6panTapcekiit nporowi, fe [MHOHHM He . [EPEBHIIYIOTH 360 M. Y 3axiuifl
9acTUHi MOps IMHOHHU moHax 2000 M, a B cXifiHilt HOCATa0Th HaBiTh 4000 M,
MaxkcumMalibHa rimHGHHA Mops B k051061 anena — 5121 m.

YopHe MOpe — 3aMOBHIOE IMIHOOKY yNOroBuHy. CXHI JHA MOps Mik
i306aramu 200 i 1000 M kpyTHit; raubuna — 2000 M, aHo pisue. Haii6inbuia
rubuHa MopA — 2211 M.

AsoBcbKe Mope — HaiiMinkimme mope CBiTOBOro okeaHy. Penved nua
BUpiBHAHMH, Haibinbima rianbuna (14 M) 3HAXOIHTBCS nobnusy Kepuencexof
IIPOTOKH.

AmepukaHcbke Mope (6inst GeperiB AMeprku) o6'ennye Kapubebke mope |

188

eKCHKAHCLKY 3aTOKy. Pelbed #oro mHa ckiafuuil, Mac psji 1IHGOKHX
AnaJiH, BiJOKpEMIEHHX BiJHOCHO BHCOKHMMH IiABHIIeHHAMH. Hait6isbiia
nmmbuHa Mopst — 7680 M. Penned ana MekcikaHCBKOI 3aTOKH IIPOCTILIHE;
MUOHHA B EHTPaIbHIN yacTuHi — 4023 M.

isnismmii JIbogoBHTHIA OKeaH TMOPIBHAHO 3 iHIIMMH OKeaHaMH Ma€ Ha-
jaraTo Mennn rmubuHH (MakcuMalibHa — 3220 M) i IIHPOKY MaTEPHUKOBY Bill-
inuHy, Ha SKil 3HaX0AUThLes GinbInicTs MopiB €Bpasii Ta ITiBHIYHOT AMEpHKH.
opir Hancena (Mix I'pemnangiero i llIminbeprenom) ainuth ITiBHiuHMi
JlLonoBuTHIT OKeaH Ha ABa GaceiHH — ApKTudHHi i ITiBHi9HOEBPOMEHCHKHIL.

Penned ApkruuHoro GaceiiHy Ayxke cKIaaHub. Y3fgoex OeperiB Asii Ta
iBHiYHOT AMEpHKH MpPOXOJHUTH UIHPOKA CMyra MaTepUKOBOI BiAMiIHHU
600-800 M). Xpeber JloMoHOcoBa, sikuii TArHeThecs Big HoBocubipchbkux
perposis go I'pennanpii, AUMTL ApKTHUHMiT GeceliH Ha IBi YNOTOBMHM —
aHancbko-Cubipebky (3 nmbnHaMu xo 4000 M) i I'pernanacsko-EBponeichky
3 riburaMu 1o 5450 M). KpiM xpebta JIoMoHOCOBa, B ApKTHYHOMY OaceiiHi €
B immni migBuIneHHS, AKi NOAUIAIOTE HOro 3amafiMHM Ha OKpeMi YacTHHH.
iBHigHO€EBponelcbkull OaceliH 3a penbedOM IOMIIAEThCI TEX Ha OKpeMi
RacTuHH: miBHiYHO-cxigHy (bapeHuoBe i bine Mops) Ta miBAeHHO-3axigHY
I'pennanncyke i HopBesbke Mops).

Mops [lisrigHOrOo J/Ib0JOBHTOrO OKE€aHy B OCHOBHOMY HajexaTb IO

bxpainHix; numie bine Mope € THIIOBUM Cepel3eMHHM MODEM.

| HopBesbke Mope BiJOKpeMiIeHe Bifi ATNaHTHUHOTO OKeaHy ITiJBOJHHM

peGTOM, Hall SKHM I'MHOHHY He nepeBUIIyIoTh 600 M. MakcumanbHa rinbuHa

gjops — 3910 m.

V Mopi bodopra rmmnbunH 30iIbIIYIOTECS Bif OeperiB ANSICKH B HAIIPSIMKY

a iBHiY Bix 530 M o 2000 M; HaiiGinkpina rmubuaa — 4683 M.

V I'peHnaHiCLKOMY MOpi JIOXKE Ma€ BHIVIAN IPaBWIBHOI YJOTOBHHH i3

epeTHEOI0 MIHOHHOIO 1444 M i HaltbinbIIOK — 4816 M.

‘ BapeHiioBe Mope posTamoBaHe Ha HaHGiAbI riIHOOKOBOMHIN uacTHHI
aTepuKoBOl BinMinuHu. TlepeBaxators rimbuHu 150-300 M, i muine B riBaeHHi#

NacTHHI BOHH nepesHInyoTs 500 M. Haiibinpma rnubima — 600 M.

‘ Bine Mope — MimkoBoJHe i Mae HepiBHHIl penbed AHa. MaxcumanbHa

mubuHa (300 M) sHaxoanuThcs B Kanaanakimebkiil satow.

Kapcbke MOpe pO3TaulIOBaHE B OCHOBHOMY Ha MAaTEPHUKOBIH BiaMinmuHi.
HpoKa CMyra MJTKOBOAZAS B3AOBX y30epexoks MaTepHKa Bi3HayaeTbes
peIKOI0 KiNBKICTIO BiAMITHH 3 TIHOHHAMH MO 25 M, AKi 3MiHIOIOTLCA
MKEHHAM AJHa J0 100 M. MakcumanbHa riubuHa (6ing 620 M) 3HaXOoAUTLCS B
paxiqHiif yacTHHI Mops.

Mope JlanTeBHX pO3TalllOBAHE HAa MATEPHUKOBiH BIAMUIMHI, BOHO
fapaxTepisyeThes BUPIBHAHHM peibedoM jaua. [TepeBaxaoTh rmubuum 30--80
, HafibineIma — 3347 M (y npoToui BinbKinbkoro).

Cxinno-Cubipcbke Mope —— OAHE 3 HaHOLIbII MITKOBOIHHX MODIB

iBHigHOTO JILOJOBHTOrO OKeaHy. BOHO ILiIKOM po3MillieHe HAa MAaTEpPHKOBI
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BimMinuni. ITepeBaxalots rHOHHN 40-90 M, Halibiibina — 155 M. Pensed) il 3
3HaYHO BUPiBHAHHUH. ,

UykoTchke MOpe — HaiMiNKillie, po3ramoBaHe Ha MaTEPHKOBIi BiMiiIH),
BiibIna yacTHHAa MOpA Mae IIHOHHEM 25-50 M, MakcHMaIbHa TIHOHHA — 200 M,

Inpjitchknii okeaH IepeTHHAETHC 3 IHBHOWI Ha INiBAEHb ApaBiiichKos
InpificekuM i 3axigHo-IHpiticbkuM XpebTaMi, AKi AUATE HOro Ha AB1 4acTHi —= |
3aXiJIHy Ta CXi/iHy, 3 HEOQUHAaKOBHM pefibed oM. CXinHa dacTHHA 3aiHATa JOCHTH |
BHDPIBHEHAM 3HIDKCHHAM 3 IIUOHHAMH 5500-6000 M. Penbed 3axigHoi gacritiy |
OKeaHy Oinsll CKIafgHHWIl i XapaKTepH3yeThed YepryBaHHSAM 3HHXKeEH! | 4
MiABHIIEHE AHA: MNIHOMHH 3MiHIO0Thes Bif 5000 10 6500 M. V niBHiuHO-cxijuiH |
YacTUHI po3MimyeTbes eauHuit B IHpailficbkoMy okeaHi SIBaHCLKHUE k000 %
rmbHHamMu o 7450 M. MartepukoBa BiIMiTHHa Jocsirae HAMGLILUION IITHDPIIHK |
koso GeperiB [HxOCTaHY.

Mops Irnisicerkoro oxeaHy 3ocepexeHi B HOro MBHITHIN YacTHHI. ]

YepBoHe Mope — IITHOOKA BUTSHYTA 3alla/HHa, SKa CIIONYyYAcThes Ha milyiH)
MIJIKOBOTHOIO TIPOTOKOK® 3 ApaBiiicbKuM MopeM. IlepeBaxaroTh MIHMOHHI Bif
600 o 1500 M, Haitbinbma — 2064 M. bina GeperiB peibed IHa YCKIAIHIOCT)
BiIMiJIMHaMH, OCTPOBaMH i KOPaJIOBUMH YTBOPEHHAMH. "

Apagilicbcke MOpe XapaKTepH3YeThesl CJIa0OPO3BHHEHOK MATePHKOBOI
BiIMIJIHHOKO Ha 3axofi i Zo6pe po3BUHEHOW Ha cxofi. IlepeBaxkaloTs by
— 1500-3400 M, y ueHTpaibHil wacTuHi Mops — 4400-4600 M. Hafibinnung
rnubuHa — 5203 M. i

Tlepebka 3aTOKa — J[y*e MUTKOBO/IHE, TIIHOHHN HE NEPeBHIYIOTH 104 M, ¥
npuGepexHiil cMy3i penbed JHA IIOPYLIYEThCS BEIHKOIO KiNBKiCTIO GaHOK §
IpiOHHMHU OCTPOBaMH.

Tuxmii okeaH — HalOUIBIIHE 3a MIomelo, 3aliMae nepmie Miclie cepad
OKeaHiB i 3a rUOHHaMH, SKi 4acTo mepeBHIYIOTH 4000-5000 M. [TopiBHAHO 3
iHIMUMH OKeaHaMM XapaKTepH3yeTbcsl HaMOUIbIN CKIAAHIM pelbedoM JUa,
0ocoOIMBO B MiBHiYHO-3aXig”iff yacTuHi. Yucienni pisHoi dopmMu rinbGoK|
OUIAHKY [Ha 3MiHIOIOTbCA Pi3KUMH HiIBHIIEHHAMM, SKi 4acTO MepexomstTh §
ocrpoBH. B niBpenniii i miBgeHHO-cXimHi yacTHHax okKeaHy penibed JIHA
[POCTIlIHNIT i TTTHOHHYU MEHIII.

OnHiero 3 xapakTepHUX ocobmmpocTeil penpedy nua Tuxoro oxeany €
3HAYHA KillbKicTh IJIMOOKUX BUTATHYTHX 3alafHMH, PO3TAIIOBAHHX Y3A0BM
MarepukiB abo ocTpoBiB. 3 micTHaAIATH BitoMHX v CBiTOBOMY OKeaHi 3anajiiH,
rIUOWHH B SIKUX TepeBUllyioTh 8000 M, YOTHPHAAUATEL 3HAXOAATECA B TUXOMY
OKeaHi, IpUYOMY IIicTh MaloTh rmubnHN Oinsie 10 000 M. Ie xonobu Kypiuios
Kamyartcekuit (10542 M), In3y — Bonincekuii (10554 M), Mapiancekuit (11023
M), Dininnincekuit (10497 M), Tonra (10882 M) i Kapmazek (10047 m).

Mops Trxoro oxeary. Hait6inplii 3 HHX po3TallloBaHi B 3aXiAHiil yacri
OKeaHy i HaJjiexaTb O THUITY OKpaiHHHX.

IliBHiyHa i cxigHa wactuHHM bepiHroBa Mops posramoBadi Ha HIHPOKIH
MaTepUKOBilt BiIMiNNHI, Ae IMUOHHH NOCTYIIOBO 30iUIbINyIOTRC BiX 20 M KOO

epera o 140 M Koo Kpaloo BiIMIMUHH. ¥ miBAeHHO-3aXijuiil i saxiuilil
RicriHaX MOPST MATEPHKOBA BiIMUTHHA Pi3KO IEPEXOMUTD Y INIHOOKY sallajuiiy
HaObINOI0 NIHOHUHOIO 4773 M.

Ox0TchbKe MOpPe Bil3HA4A€eThCst JOCHTHL NPOCTHM pellbeOM JHA, SKe Mae
ArajibHHIl NOXHJ 3 INiBHIYHOTO 3aX0jly Ha MiBACHHHH cxig. I'mubOuHH Bix
aTepHka TOCTYIOBO 36inbinyloThes i goxodaTs jgo 3000 M. VsgoBx
yPIITLCHKIX OCTPOBIB pO3TalIOBaHi IMHOKMEH 10 3372 M. HalObibi nomupeHi
PnOuan Bix 200 go 1200 M.

| SInoHcbKe Mope sIBJIsie cob0I0 YIOTOBHHY 3 KPYTHMH CXH/IaMM Ha 3axofi i
pXOJi Ta GBI MOMOTHMH Ha miBHOui H nipaui. Halrnubma ueHTpasibHa

yoHHaMH 3100-3500 M.

| JKoBTe Mope — HaiibinbIe cepes MopiB THxoro okeany. BoHO HOBHicTIO
DO3TANIOBAHE HA MaTepHKOBifi BimMiniHi. JIHO JOCHTH piBHE i Mae 3arajibHHH
hoxin Ha niBgens. MakcuManbHa rMOHHa 105 M.

V MaajicbkoMmy apxinenasi po3MillleHo YOTHPH Mopsi THXOro okeaHy:
Lyny, Banna, Cynapeci i SIBanchke. Mope Cyiy 3aiiMae IMOOKY yJIOTOBHHY 3
pi6uHamMu o 5119 M. Mix ocrpoBaMi penbed AHA Mae crJIafHUi XapakTep,
MHOHHN 3MiHIOIOThea Big 10 M mo 1700 M. Mope Banja mMae ayxe ckiagHui
enibed AHa. MakcumanbHa rian6uHa — 7360 M. Mope CynaBeci 3afiMace
OTIIONOIIOHY 3aMaAUHY 3 MaKCHMANBHOK IVIHOHHOIO 5842 M. SIBaHCBKE MOpe
paiiMiikimne B apxinenasi. I'nuGuun Horo He HMepeBHINYIOTH 89 M, a HailbinbL
olIMpeHi ITHOHHA Bif 20 10 65 M.

V miBpenniii wactni THxoro okxeaHy posramoBaHi Mops Kopanose i
fTacmanope. Penned gua KopanoBoro Mopsi dyxke CKIafHHil; TYT € TpH
BarauHH 3 Haiibinbmon randuHolo 9140 M y miBHiYHIE 4JacTuHI Mopd
f(3anauna Byrensins). [liBaeHHo-3aXiIHa YacTHHa MODA MiJjIKa, 3 HANOINBIIIMHU
rorHaMi Menine 1000 M.

V penbedi okpeMHX OKeaHIB € 0araTo CIJIBHHX pHC, XOY Ha IT€pIIHH
oIy BiH ayxe pisHHE. 3okpeMa, LEHTpailbHi YacTHHH BCiX OKeaHiB, 3a
naATKkoM 1liBHigHOrO JILOJIOBHTOrO, IABHINEHI, a Halraubmi 3anaguHu
ho3TaloBaHi Ha OKpaiHaXx MaTepHKiB abo OCTpPOBIB.

BusueHns peibedy IHa okeaHiB i MOpiB TpuBae. JUist BUMipIOBaHH ITIHOMH
¥ HHX 3aCTOCOBYIOTH pi3Hi crocobH, fKi NMOAUIAIOTBCS HA MEXaHiyHi,
ifpocTaTHUHI i akycTHYHi. IIpn MexaHiYHOMY cr1oco0i BUKOPHCTOBYIOTE THUKH
peiikn (o rymbuHN 6 M), HA OUILLINX MIHOHHAX BHMIPIOBAHHs IMPOBOASATH
neliagbHIMI JTOTaMH, IO OIIYCKAIOTLCS Ha TPOci BpyuHy ab0o Ha METajIeBOMY
oci 3a JOITOMOT 00 JTeOIIKI.

V rigpoctaTHYHHX [PIUIajaX BHKOPHCTOBYETbCS 3aKOHOMIPHICTB: 30ib-
IEHHS THCKY BOJH ITpolopLiitHe 30inbINeHHI0 IMTHONHY. BHMipsBIIH THCK LIapy
0/111, MOHA BH3HAYHTH iforo ToBIHHY. ['iApocTaTHYHHIT c1Oci6 BUMipIOBaHHSA
VINGHHE MOPS 3apa3 He BHKOPHUCTOBYEThLCS, ajie HOro MHPOKO 3aCTOCOBYIOTH IIPU

1%0 191



HCOKHX IIHPOTAX 3YCTpiYaeThes roiybuit Mys, y Tuxomy Ta Ingiiicexomy
preanax — cuHil, Oing Geperis ITiBneHHoi AMepHKH — YEPBOHHH, B iHIDHX
paifoHax okeaHy — cipHii, GLITHI1, KOpHYHEBHIA. Tomy uacro i Ha3By Myny Ja0TEL

BH3HAUCHHI IMIMOUH OITycKaHH OKeaHOrpagiqHuxX IpHIajiB. 7
AKYCTHYHHH c110¢i6 HAHGLTBIN PO3IOBCIOMKEHHH, HOCTATHLO AOCKOHAINWA'
i spyunuii. BumiproBaHHS IMHGHH 3BOAUTRCA 0 TOTO, IO 3BYKoBi KonuBankll e foro KOJIbOPOM.
Bijl crelialsHOTO 3BYKOIOJAaBaYa Ha CY/IHi JOXOAATh IO JHA, i, BiAOHBIIICEH iy OpraHorenHi BiAK/Ia A Ha i OKe€aHy IIPE/ICTABJIEH] PEIITKaMH OPraHi3MiB.
HbOTO, 4Yepe3 AesdKHiH Yac 3HOBY JOXOMATH JO CYOHA. 3a IIBUAKICTIO 3BYKY | : aI71H_II/[pLH¢ PO3NOBCIOUKEHI BAaNHAKOBI i KpeMHieBi Bimxianu. Iepmri
YacoM Mix HOro BUHHKHEHHSM i NPHUIfOMOM Ha CYAHi BU3HAYAIOThH ruGHily § §pejcrapiieHi ABoMa PI3HOBHIHOCTSIMIL: TIIOOUTepHHOBHMH i NITEPOIIOAOBUMH
JAHOMY MIiCIIi. : ylamu, Apyri — JiaTOMOBHMH MyJIaMH, XapaKTepHHMH JUia TOMIpHHX i
Penbed nra CeiToBOro OKeaHy i Horo 4acTHH Bio6paxaloTh Ha GaTIIMETs | JOJIDHUX  IMHDPOT, a TaKOX pamioNdpieBHMH, XapakTepHHMH g
PHYHHX KapTax, Ha IKMX OHAaKOBi INIMOHHH 3'¢/iHaHi JiHiAMH, 10 HasuBalo 'L JKBaTOpianbHIX LIHPOT.
13062TaAMH. ByaraHorenHi BIIKI4/qH 38'93aH1 3 HAIXOMKEHHIM B OKeaH JlaBH, IIOIeNy,
YIKaHITHOIO MUy, 3 BYJIKaHIB K Ha AHi OKeaHy, TaK i Ha CyIIi.
,  XeMoreHHI BLIKIAZH HA JIHi OKeaHy — Iie pe3ynbTat 6ioXiMidHHX mporecis
a [HI Ta B NPHAOHHHX BOJAaX OKeaHy. 3HAYHMUIL inTepec SBIAIOTH
ATisoMapraHuesi i docpoputHi Konkpenii. BeayThest qocmimxenns 3 po3pobxu
XHOJIOTi HOOYBAHHS TAKUX KOHKPELH.

Y npuGpexHHX micKkaX AesKHX 4YacTHH CBiTOBOro OKe€aHy MOXYTh
OPMYBATHCh PO3CHIH LiHHMX MiHepaniB. B o6MexeHux 1IpubepexHux
JOPCHKHX ~ aKBAaTOPisX 3 IOCYIUIMBHM KJIiMaToM {HKONH BHIA#aloTh
MocafouHi codli (T1ay6epoBa Ta KyXOHHA).

KocMorenni Bigkrasn Ha [Hi OKeaHy MpencTaBleHi B OCHOBHOMY
DCMITHHIM ITHJIOM, “KOCMIYHUMH KyJIbKaMu”, METEOpHTAMH.

Ilpu BHBYEHHI NOHHHX BiIKIAIiB BHDIIIYETLCS MU PAX HAYKOBHX i
PHIVIATHUX IIHTAHb 3 Pi3HHX rajyseff 3HaHb. Mopchka 6iomnoris BUBYae ix sk
oTom (Miclle, e MEIKAaOTh JOHHI OPTaHi3Mu), Teonoris — sIK IOYaTOK
TBOPEHHA MPCLKHX IIOPiJl, reoJIoriuHy cTpaTudikaniio. Bax/upe sHaYeHHs Mae
JOCITIZUKEHHS JIOHHHX BiAKNaAiB JUI1 MOPCHKOTO i IIPOMHCIIOBOTO  GJIOTY,
00yBaHHI KOPHCHUX KOMNANHH 3 JHA OKEaHiB i MoOpiB.

8.3. Mlonni Biaknaam B oKeaHax i MOpsix

Y Mopcekif Bofli € 6araTo pi3sHHX JOMINIOK y BHINISIL PO3YHHCHIN |
PEUOBHH, KOJOIAIB, 3aBHUCIMX YAaCTOK, XHUBHX OpPraHi3MiB i npoaykTin %
KUTTEAIIBHOCTI. LIi IOMIilIKH MOCTYMOBO OCIAAIOTH HA JHO i GOPMYIOTH JOHM 1
BillKJIa i1, IM TOHHi 0cajky. BepxHiii IMap 1uX BiIKIAliB yTBOPIOE IPYHT JHA == |
TIOBEPXHEBHH IMap diTochepH IiJ| oKeaHaMH. s

JanexHo Bin MaTepiay, 3 SKOrO YTBOPIOIOTHCS AOHHI BiAKMamH, BoHK :
MOAUIAIOTECS HA TEPUreHHi i opraHoreHHi, 4u Gioremdi. [{o TepureHnuf
BiIKIIa/iB HANlEXaTh MPOAYKTH PO3MHBY CYIIi — 3aBHC/ Ta JOHHI HAHOCH, §
BHHOCATBCS piukaMH, a TaKOX NPOAYKTH pyiiHyBauus Geperip (abpasis).
BiIKIaN 3aHMaloTh HaHGMIDKYL OO CyIIi MpocTopH AHa — TIPHOIH3HO O/
ueTBepTy Beiel miomi JHa okeaHy. OpraHOTeHHI BifKJIamn GOPMYIOThHCH § ;
PEIITOK BiiMepJIUX IUIAHKTOHHHX OPraHi3MiB (CKelleTH, TBapHH, Yepenamnkl),

Ho cwialy DOHHMX BiIKNAAiB BXOIATb TaKOXK y HEBEIUKHX KiTBKOCIN
€0JIOBi (IIPHHOCATBCA BiTpaMu 3 cyimi), OipoxJacTHUHI (synxaHorenul), ;
XeMOTeHHi (Pi3Hi KOHKpelii) Ta KOCMOTeHHi MaTepiay, AKi NagaloTe B OKcal § |
KOCMIYHOI'O IIPOCTOPY Y BUIIISLAIL ITMITY | MATHITHHX KYJILOK. :

Hlopiuno CpiTOBHII OKeaH IOINOBHIOEThCA 16 MIIPI.T OCAiKiB, gKi UIpHs |
HOCATBCA piuKamy; 2 MIPA. T — 3a PAXYHOK €OJIOBHX IPOLECiB, 2 MIpA. T - M
PaxyHoK BYJKaHOTCHHUX IIPOIIECiB, 1| MIpA. T — 3a paxyHok aGpasii 6ep
Kocmiunnit Matepian gocsrae e 10 MiH. T Ha pik. Ycboro x (3 ypaxyBaHlsh
GiOTeHHOTO Ta XeMOI'€HHOI'O CTOKY PidoK) ¥ JOHHI Binkianu CBITOBOrO Okcaty
HIOpiYHO HaJXOoAMTh Oinbime 25 MIPA. T pi3HHX ocajKiB. HIBuaxicry
OCa[IKOYTBOPEHHA B OKeaHAX AyXe Majla: B CEPENHbOMY BOHA BHUMIpIOCTL
miniMerpamu 3a 1000 pokis. IIBHAKICTL HAKONHYEHHS OCAAKiB y MOpAX
OAMH-J{B4 [IOPSJKH BHIIIE, HiX B OKeaHaX.

Teprrenti HaHOCH, AXi HaAXONATh B OKEaHH i MOps, pPyxXoM BojiN
COPTYIOThCA 3a KpynHicTio. I1o6in3y 6epera BinxnagaoThes Haibinsoi Gpak
(Banynu, ranbka, rpasiif, micok). JIpiGimi ¢pakuii myn (aneBpHT), Iin
(nenuT), mcOK TewiIMH BHHOCATLCI Ha OUIbImi rnubGuuy. OCHOBHA M
TepHreHHUX Binknafis y CBiTOBOMY OKeaHi IpeicraBieHa MyaamH. Ha i
OKeaHy (OPMYIOTbCI MYIH OCOGIHMBOrO XiMiYHOIO CKJIamy Ta KOIbOpY.
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8.4. Ximiuynmii ckaax Boa CairoBoro OKeaHy Ta COJIOHICTh iX

OCKiJILKH BOJa € aKTHBHHM PO3YHHHHKOM, Y MOPCBKIll BoAi € Maiixe Bci
toMi Ha 3emii Ximiumi enemenTH. O.0. Allekin (1975) pedoBuny, sxi BXoaaTh
P CKIIaZy MOPCBKOI BOAH, YMOBHO IOALISAE HA I'SATh IPYIT: TONOBHI ioHH, AKHX
M6inbIe i Ki BH3HAYAIOTH COJOHICTL BOIH (Cr, SO, HCOy, Na-, K, Mg*,
*), posunHeni rasu (O, N, CO,, H,S, CH, Tomo), 6ioreuxi eneMenTH (cnony-
asoty, ¢pochopy, KpeMuilo Ta iHIIHX €JIEMCHTIB), MIKpOEJIeMEHTH, Bci iHmi
MEHTH, sIKi He Ha3BaHi; Opradivsi peyoBuHu. B Ham 4ac, KOJIH HEBITHHHO 3po-
RE AaHTPONIOTEHHNH BIUIUB Ha CBIiTOBHIA OKeaH, CIliJi BUALIUTH uie OJHy rpyny
OCTY) — 3a0PYAHIOBAILHI PETOBHHH (HadTonpoxykTu, nerepremry, dbenomnmn).

Peq0BHHH Iepioi Tpymy MIicTATHCA Y BOMI B HAHGLILIIMX KiJIbKOCTAIX, IO
MIDIOIOTbCH B IPaMax Ha KinorpaMm, To6TO B THCSYHHX yacTkax, aGo B
oMinte (%oc). BOHH CKIIafaoTs 99,9% 3aranbHoi MacH coleii y MODCBKiil Bopi,
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[PHYOMY cepeji TOJOBHHX iOHIB Ha XJIODHCTI CIOJNYKH Harpito i Marul
npunagae 88,7% (Tabim. 8.3). ’
Tabauus 8,
Cepezniii ximMiunuit crIag mopchkoi Boxu (3a Jlirmapom)

Coni Mpowmine TpoueHTN Bif CONOHOCTI

XnopucTnin Hatpin 27,2 77,8
xnopuau - 88,7

XnopucTui marHin 3,8 10,9
CipyaHOKKUCNIMA MarHin 1,7 4.7)
CipyaHOKMCNUA Kanbujin 1,2 3,6 (cynbdatv - 10,8
CipuaHokucnun kanin 0,9 2,5
Byrnekucnuiz Kanin 0,1 0,3 kap6oHatu
BpoMUCTMIA MarHin 0,1 0,2 iHwWi
Ta iHWwi
Bcworo 35,0 100,0

LIi pe4OBHHH 3yMOBIIIOIOTE COJIOHICTh BOAM (Yoo), XAPAKTEPHCTHKY, Bin anel ]
3aieXaTh I'YCTHHA, TEMIEpaTypa 3aMep3aHHs, IMBHAKICTh 3ByKy Tomo. Collge |
HIiCTIO BOJM HA3HBAETHCS KUIBLKIiCTh PO3UMHEHHX Y Hift TBepaux MiHepaiLHKE:
pevoBHH (comnei), BHpaxeHa B IpaMaXx Ha Kilorpam MOpPCBKOi BOJIH. Jladl ]

BiIKpuTHX yacTHH CBiTOBOrO OKeaHy 3aralbHMil BMIiCT COleH, PO3UMHEHIIX
MODCEKiil BOJi, CTAHOBUTB Y CepefHbOMY 35 I' B 1 xr Boay, abo 35%e.

Jlpyra rpyma pedoBHH — Ta3H, sKi YTBOPIOIOTBbCS 33 paxyHOK oOMiny

aTMocdepolo, 6iomoriunoi AisuIBHOCTI Y BOAI Ta iHIIMX HpoleciB. 3MiHa BMi
THX Y iHIIMX ra3iB MOXe€ CBIJYHTH fK NPO IHTEHCHBHY BEpPTHKallh

LHPKYNIALI0 BOXHIX Mac (IPOHMKHEHHS KHCHIO Ha BeJHKi NIMOHHM), TaK i 1pd 1
3acTifiHHiH peXuM (3Ha4Hi KOHLEHTpALlii CipKOBOMHIO). BuMipIOeThbes BMICT ruiil |

Ky6GiYHMMU CAHTUMETPAMH Ha JIITP BOJH.

Tpers rpyma — GiorenHi enemeHTH. Lle cnonyku asoty, pocopy, Kpemulig |
Ta iHINVX €IeMEHTIB, Ki 6EpYTh yUacTh Y XUTTEASITBHOCTI OpraHi3Mis. (3nijiol |
i1 ix Ha3Ba). BMicT GiOTeHHHX eJIeMeHTiB BUMIPIOEThCS B Mislirpamax Ha KyGiunnl ;
MeTp, TOOTO OJMHUIAMU B MINbHOH pasiB MEHIIMMH, Bil OJHHHIE, SKIMH

BUMIPIOETHCS CONIOHICTD.

Jlo weTseproi rpymH BimHeceHi MIKPOENEMEHTH, CyMapHa KOHUEHTPUUlH
sxux Menma 0,01% cyMH roioBHUX ioHiB. Y HalHOMBIIMX KUIBKOCTAX Y MOPCLKil
BOAi MicTaThbes JiTiH, py6Gimiit, ¥ox, a B HaliMEHINHX — 30JI0TO T4 1 |

BuMipIoeThesl BMIiCT MiKpOeieMeHTiB y MikporpaMax Ha JITp BOJIH.

[I'77a rpyma — oprasiusi pe1oBHHH. Bonu GesnepepsHO mponykyorhed i
OoKeaHi Y BHIVIAAI MEpBHUHHOI IPORYKIii — 3eleHoi MacH pOCIHH, il

CIIOXKHBAETLCA, BIIMHpAE, po3KilafacThes. bioxiMiunuit poskiIa] IHX 3aIHinK
€ JKepeloM pO3YMHEHHX OPraHiuYHHX PEYOBHUH, SKi 3HAXONAThCS y BHIVIAN
MOJIEKYIIPHHUX Ta KOJIOIAHHUX CIIONYK. Y CKJajli OpraHiyHHX PO3YHHEHHX CIIOJ
MICTSTbCS BaXJIMBi OpraHiuHi CHOMYKH — HEKTHHOBI, [YMYCOBi, aMiHOKHCIK
BYIVIEBOJH, XKHPH.
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3pOoCTaHHA aHTPOIIOT €HHOTO BILTHBY Ha-CBiTOBMIt OKeaH CIIPHYHHILIOCH JO
j8/(XO)KEHHA B OKEaH CTOPOHHIX A HOro MpHPOJHOIO CKJIaAy CIOIYK, TAK

aHMX 3a0pyAHIOBaNBHUX PeYOBHH. Jledki 3 HUX, OyAy4YH TOKCHIHHMH, GesIo-
epe/IHEO BHTYONIOIOTH TBapHH i POCIMHM, iHII JISI CBOTO OKHCIEHHS BMT-
JayaloTh CTUIBKHM PO3YHMHEHOI'O B BOAI KHCHIO, IITO XHBi OpraHi3MH I'HHYTH Bif
oro HecTawi. OCHOBHHMH 3a0pyAHIOBAJIbHUMH PEYOBHHAMHU JJIs1 BOJ OKEaHiB €
adTa i HAQTONPOLYKTH, JeTepreNTH (CHHTETHYHI MHIOUi 3aCO6H) TOMIO.

ITossiTTst cosIOHiCTL BOAM ONM3BLKO O IOHATTA MiHepaiisaiii (M, r/i), ske
MKOPHCTOBYEThCS U PiukoBHX BoA. OIHAK Y piYKOBUX BOJAX MiCTHTLCA 3HAYHO

eHIIE XiMiYHUX KOMIIOHEHTIB, TOMY BHKOPHUCTOBYIOTLCA Pi3HI OJUHHIIL

BMipioBanna. Hampmknaza, cepemust cofloHicTh CaiToBoro oxeany (35%o)
HpaxkeHa yepe3 MiHepaiizallito, fopiBHIoBaa 6 35000 Mr/n. ¥ Mopchkiit Bofi
peBaXAIOTH XJlopyy, 6arato cyabdaTiB i Masio kapboHaTiB. ¥V piukogiit Bogi,
ABITIaKH, Jyxe 6arato kapOoHaTIB i MaJIoO XIOPHIB.

CooHicTh MOpPCHKOI BOJAHM BH3HAYalOThL 3a BMICTOM XJIOPY UM 3a ENIeKT-
OIPOBIJIHICTIO BOIM, OCKUILKM MOpPChbKa BOAA — L€ EIEKTPOJIT, OTXKE, UMM
Iibime cosneft y Boai, THM 6inbmia ii eJIeKTPONPOBIAHICTh, TOOTO MEHIIHIi OILip;
3HAYAIOYH OCTaHHil, MOXHA 32 TabmuIgMH oOpaxyBaTH cojioHicTh. MoxkHa
KO BUKOPHCTaTH BUMIPIOBaHHs KyTa 3aJIOMJIEHHS CBiTJa Y BOJi, OCKUILKH LIEH
3aJIEKUTh Bil CONOHOCTI. MoXHa, HapellnTi, BH3HAYWTH COJIOHICTBH i 3a
WMiPIOBAHHSIM ['YCTHHH BOAH. Be3syMOBHO, HalfGIIbII TOYHUM € IOBHUIH XiMiYHUEA
Hali3, alie nel croci6 qyxe TpyLoMiCTKHI.

Ha npakTHili Haifyacriie BHKOPHCTOBYEThCA CIIOCiO BU3HAYEHHS COIOHOCTI
KOHLIEHTpALli€l0 XJIOpY, TOYHillle — 3a XJIOPHICTIO. XJIOPHICTIO HA3UBAEThHCA
MapHHH BMICT y rpamMax Ha 1 KI MOPCBKOi BOJH ranoretiB (xiopy, 6pomy,
propy Ta itony) npu nepepaxyHKy Ha eKBiBaJIeHTHHI BMicT XJiopy. Lleit croci6 3a
PIITUMAIILHUX YMOB J03BOJISIE BU3HAYUTH COMOHICTh 3 TouHicTio A0 0,01%. M.
yIceH 11e B 1902 p. 3aniponoHyBas hopMyiy:

$=0,03 + 1,805C1 (%00),
¢ Cl — xsIopHicTE BOJH.

B 1967 p. mixHapogHOIO yroJoio 3amicTb ¢opMmyan KHoyacena Gyna
pHITHATA IIpOCTa, ajie JOCTaTHLO TOYHa popMyia:

S=1,80655Cl (%00).

IcHyIOTH chelianbHi eMripuyuHi GOpMYJNIH BH3HAUYEHHS CONIOHOCTI BOAHM

pxpemiix MopiB. Tak, 4 Bog YopHOro MOpsl BAKOPHCTOBYIOTE hOpMYJTy:
‘ S=1,1856 + 1,7950 Cl,

1 A30BCLKOT'O MODS
‘ S5=0,21 + 1,794 Cl.
ConoHicTh BOAW B OKeaHi 3MiHIOETbCS Ml €0 BHIIAPOBYBAHHS, OIAJiB,
POLICCIB  BEPTHKAIBHOIO IIEPEMIIIYBaHHA i TOPH3OHTAILHOIO IEpEHECEeHHS
DIHMX Mac (aABekuis). bina OGeperiB 3HauHy pons Bidirpac OIpicHEHHs
OBEPXHEBHX BOJI CTOKOM DiYOK, a Y BUCOKHX ITHPOTAX — TAHEHHS KPHTH.

HesBaxaloun Ha BENIHKY KifIbKIiCTh COJIEH, IO MIPHHOCATHCSA i BUTPAYaloTheA

3
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OK€aHOM, 3arajibHa Maca coJieii, pO3UHHEHHX Y HbOMY, 10CSATae BEMIesHO QP
49-551015 T. I1a BenuuuHa craja K I THCAYONITh, TaK i A7 TEONOTIYHHX CHOK;

B.I. BepHajcbkuii BBaxaB, IO IOCTIMHHUHA CONMBOBHH CKIad MOPCBHKOI BOAH

PEryJIOeTbcst B OCHOBHOMY 0i0JIOTiYHHMH ITPOIIECaMH.
3rifiHo i3 cyyacHHMH YSIBJICHHSIMH riapocdepa i atmMocdepa yTBopHIHC HE
PaHHIX CTaJisIX PO3BHTKY 3emili B pe3yJibTaTi BHIUIaBKH 0azanbTis i nponecis

Jierazanii BepxHboi MaHTii. B 1ieit yac npossBHBCS NEPBUHHHH COJILOBUI CKIAR |

BoJi CBiTOBOr'O OKeaHy Ta iXHS COJIOHICTb. 3rOJOM B OKEaH IOYald 3MHUBATICh
MPOAYKTH pyHHYBaHHS CYINi, sIKi MaldW iHIOHE XiMiYHHMH CcKIIaj, TOMY IOui@
3MIHIOBATHCE i 3arajIbHe CITBBiHOIIEHHS i0HiB: I'OJIOBHI KaTiOHH MOPCbKOT BOAN
YTBOPHJIHCE B P€3YJIbTATi BUBITPIOBAHHS BUBEPKEHUX IiPCHKHX MOPLA i BHHOGY

HOro MpOOyKTiB B OKeaH piuyKkaMH, a OUIBIIICTh aHIOHIB 3'ABMJIHCH IIC W |
rouyaTkoBifi ¢asi yTBOpeHHA oKeaHy, npu Aerasamii MaoTii. Lli mporieel

BiIOYBAIOTLC i B HaIll Yac, alle Haa3BH4YaiHO IIOBibHO.

8.5 Boanmii i comvosuii 6asancu

3aranbHe piBHSHHA cepeAHbOro 6araTopidHOTO BOAHOIOC 6Oanancy
CBITOBOI0 OK€aHy Mae BUIJIAA:
Z,=X,+tY,

Ie 7., — cepenne OGaraTopidyde BUTAapOBYBaHH 3 [I0BepXHi CBITOBOro okeaHy; Xy

-— c¢epemus GararopiyHa cyMmMa omajiB Ha HOro HoOBepxHIO; Y, — cepejul’li‘

cymapHuit 6araTopiuHuii crik 3 cymi. KiTbKicHi IIOKa3HHKH eJIEMEHTIB BOAHONYS

OanaHcy HaBefieHi B Ta0. 2.2.

3 ypaxyBaHHIM JeIKHX HE3HAUHHX 3MiH piBHA CBITOBOro OKeaHy L#

PIBHAHHA MOXHa 3allHcaTH JIello iHaKIle:
X +Y. =7, AW,
e AW — 3Mina piBHs, uu 06'eMy, OKeaHa.
AtMochepHi omamn cknanaroTh 90,7% npubyTKoBOI 4acTHHH BOAHOND
Ganancy CBiTOBOrO OKeaHy, a BUMapoByBaHHA — 100% fHoro BUIATKOBOT Mg
TraA. TTo MUpoTax cHiBBiIHOIMTEHHS MiX LIMMH JBOMAa MOJIOBHUMH CKJIAIOBIMH

piBHAHHS BoJHoOro 6ajaHcy 3MIHIOETBCS, IO IIOB'sI3aHE i3 3aralbHHMK °
3aKOHOMIPHOCTSMH po3IoAUly Ha 3emii Temta i Bomoru. OcoGnuBocH -

PO3MOALTY OlNajiB, BHITAPOBYBAHHA Ta Pi3HUIN MiX HHMH Taki: 1) 30UIbIICHHSE
OmajiB i BUIIAPOBYBAHHS Bl MMOMAPHHX O HH3BKUX LIHPOT; 2) iCHYyBaHHS TPhOX

30H TIEpeBHIIEHHS OIIa/AiB HaJ BUIAPOBYBAHHSIM — V BHCOKHX IHPOTAN |

MiBHIYHOI MiBKyJi (apKTHYHHH i 9acTKOBO ITOMipHHI KIiMATHUHMI IOSICH), ¥
BHCOKHX INMHPOTAaX MiBAeHHOi HiBKYJi (AaHTApKTHYHHH i yacTkoBO momipHitf

KIIiMaTHYHHEI TOSCH) Ta HU3EKI IIHPOTH (eKBaTopianbHuil i cyGexBaTtopiansiuni |
fIiBHIYHOI MiBKYJH KIiMaTH4Hi NosicH); 3) iCHYBaHHs JABOX 30H IICPEBUILICHHA |

BHIIapOBYBAaHHSA HaJ onajaMH (TporiyHuil i cyOTpomiyHIH KIIIMaTHYHI [TOSCH),

TaxkuMm dYHHOM, y 30Hax, Ae X-Y>0, cnocrepiraerscs po3baBneHH |
MOPCEKOI BOAM HPICHOIO, 3MEHINEHHS 1i COMOHOCTI, MPHYOMY HaJUTHIIOK BOA |

[MOBHUHEH CIPHYMHHTH BigTik iX 3 1UX paiioHIB OKkeaHy; B 30Hax, e X,~Z,<0,
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10yBa€EThCs OCONIOHEHHS BOJI, BiAATIK BOA IIOBHHEH NPHBOIMTH 1O KOMIIEH ALl
IWUIIXOM NIPHUTOKY BOJ 30BHI.

. Comnonicrs CBITOBOr0O OkeaHy HeOJNHAKOBA He TUILKH Ha IOBEPXHi, a U y
HouHAax. SIKIo cepeiHst COJIOHICTh HOBEPXHEBHX BOJ AOPiBHIOE 34,7%0, TO y
BIKPHTHX YacTHHAX OKeaHy BOHA KONHBAETHCA B Mexax 32-37,9%o.. ¥V mopsx
Jeit nianason 3HauHo mupmuil: Big 10%0 (AzoBckke Mope) a0 42%o0 (YepBoHe
Jope). Po3moin costoHOCTi Ha MOBEPXHi OKeaHiB UIIOCTPYEThCS CrierialbHIMI
ppTaMI, Jie TIPOBe/ICHO i30MiHii 3 conoHicTio Boan — izoraiinu (puc. 8.2).

Miult 0pkaxvuct oot

) 20 150

Puc. 8.2. Poznoain cononocti Ha mosepxHi CBiTOBOro okxeaHy BJITKY (3a
Mopckum araacom”)
IcHye neBHA 3aKOHOMIPHICTE Y 3MEHIIEHHI COJIOHOCTI B HATIPSMKY Bill HH3bKHX
JO BUCOKHX ILIHMPOT, 1O NOB’s3aHe 31 30UIbIICHHAM B 11bOMY HAIDPSMKY Di3HHLI
72, i MaTepUKOBHUM CTOKOM, Ta 3HHXKEHHS COJIOHOCTI BOAM O€3l10cepe]HbO B
BATOpiaIbHiil 30HI, 10 3yMORIIEHE Pi3KHM 30OUILINEHHSM KibKocTi onafis i
eKHM 3HIDKGHHSM BHIApOBYBaHHA (30Ha INTIUIB i TNiABHMIIEHOI BOJIOTOCTI
JoBiTps). BHALTAIOTECA 30HH MABHILEHOI COMIOHOCTI B TPOITYHHX paiioHax 3 060X
KiB €KBaTOpAa, TOB’SI3aHi 3 IMOHIXEHOK KiIBLKICTIO ONAJAiB i INIBHHIEHHM
apOBYBaHHAM Y palioOHaX [acaTHHX BiTpiB.

IIupoTHHI (30HANLHHIT) PO3NOALT COIOHOCTI BOJH Ha NI0BepXHi CBiTOBOIO
dkeaHy TIOPYLIYIOTh Tedil, piukH Ta Jif.
. Teuii B okeanax y cepeaHix mupoTax (6:1m3bko 40°) 6ing saxiguix Geperis
JanipaBlicHi Ha MiBHIY i [1iBAeHb BiA nacaTiB. BoHH nepeHocsaTh O1IbL1 COJIOHI (i
i) BoAH y HanpsAMKY BHCOKHX INHPOT. 3 MiBHOYI Ha MiBJieHb i3 HOMipHHX
IMpOT, Y3A0BXK CXiMHHX DeperiB okeaHiB Teuii HAINpaBJICHI 10 MTACATHIX Tediil.
BoH HecyTh MeHIU cosloHi BoAH. 11i Ba eyleMEHTH 3arajibHOL LIHPKYISALGT BOJ,
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MOPYINYIOTh 30HANBHHI po3MoAin conoHocTi. Tomy 6ing saxifuux i cximmig
GeperiB OKeaHiB CITOCTEpiracThes Maike MepHIiOHANBHHIH HaNPAMOK 130T allHH,
Piuku ONpiCHIOITHL HIPHTHPIIOBI YaCTHHHU OKeaHiB i, ocobnuBo, MopiB. Jly-
e BenHKui BIVIHB pivok 'anry, Hirepy, Konro (3aip) i, oco6niBo, AMa3soHKH,
OTIPiCHIOIOYHI BIUTHB SKOI BiA4yBacThes B OkeaHi Ha BiacTaHi 500-1000 kM Big
rupia piukH. [cTOTHO ONpicHIOTHL apKTHYHI Mopd piuku O6, CHiceil, Jlena.

JIboIOyTBOpEHHS B cTafil 3aMep3aHHd CIIPHYHHAEC OCOJIOHEHHS BOIH, &
BECHOIO, HABIAKH, BHACJIJIOK TAHEHHS ILOAY COJIOHICTb BOJAH MOMITHO
3HHXKYETbCs. KpiM 3aralbHOro 3MeEHIIEHHS COJNOHOCTI y BUCOKHX IIHPOTAX,
[OBIILHOTO TaHEHHS JILOAY, 3HAUHMM OIpICHIOIYUI BIUIMB Mac Jifx, sikuil
pO3Tac B 3aTOKaX, OCOOIHMBO BECHOIO.

I3 3arajgpHOI CXeMH PO3MOALLY COJIOHOCTI BOAM Ha INoBepxHi CBiTOBOIO
OKeaHy BHIIAAAlOTh BHYTPIINIHI MOpS, A€ AyXe BEIHKHH OIPiCHIOIOYUH BIUIHR
pigok. Tak, comoHicts Bog YopHoro Mops (16-18%o), AzoBchkoro (10-12%q),
Banriticekoro (10-12%0) 3HAYHO MeHINa, HiX COMOHICTh BoA oKeaHiB. IIpotd
OyBac iCTOTHO BHIA COJNIOHICTH BOAH ACAKUX BHYTDIlllHiX MopiB. HampHKiaj,
KOJIH INpiCHa CKJIaJloBa BOJHOrO OajaHCy HEBENHKa, a BHUIIAPOBYBaHHS BOJH
3HauHe, CONOHICTE BOX Moxe gocarti 38-39%o (Cepenszemue mope, Ilepchka
3aToKa) i HaBiTh 40~42%0 (UepBOHE MOpE).

Jlo Gipln COIOHMX BifHOCATBCS MOBEPXHEBiI BOAH ATIAHTHYHOIO OKeaHy
(35,4%0). Menm conoHa Bojga B TuxoMy (34,9%0) Ta IunilicbkoMy (34,8%)
OKeaHax. 3HayHO OIpicHeHa BoJa BepxHix mapiB y IliBHiuHOMY JInomOBHTOMY
okeaHi (29-32%s, Gins GeperiB 1—10%o).

3 roBepxHi B UG OKeaHy COJI PO3TMOBCIOMKYIOThC NPH HepeMilryBaHul,
rmubuHAa IKOro OOMEXYEThCs JIeSIKHMM 3HaueHAMH IycTHHH. Haldacrime 1e
JECATKH 44 cOoTHI MeTpiB. 3e6UIbIIOro X PO3NOAIA COJIOHOCTI, K i iHIIHUX OKe-
AHOITOTIYHHUX XapaKTepUCTHK, HOB’S3aHUI 3 TOPH3OHTAILHHUM IIE€PEHECCHHAM,
ToOTO 3 TeuiAMHU # asBekiico. ToMy BepTHKaIbHA CTPYKTYPa BOJ OKCaHy HyXe
HeoJHopiaHa. IlepeBaxae 3arajibHa 3aKOHOMIPHICTH 3pOCTaHHA CONOHOCH
BHH3, TOMy W0 Ue 3abe3lieuye MOXJIUBICT BePTHKaNbHOI piBHOBAaru mapim
BOJM: YUM BiNblla cOJIOHICTh, THM Ginbima rycTUHa. AJle 4yepes Te, IO T'YCTHHA
3aJIeXHTh Iie H BiI TeMIepaTypH, I piBHOBara MOXJINBA i NpH 3MeHIIeHH|
COJIOHOCT], SIKIIO HHU3bKa TEMIIEpaTypa KOMIIEHCYE 3MEHIUEHHS TYCTHHH Yepe)
conoHicTs. OTXe, BHCOKA TeMIlepaTypa BOJU MOXe “3HATH’ Oinblly T'YCTHHY
4epes BEIHKY CONIOHicTh. TOMY B OKeaHi iCHye AyXe CKIafHa KapTHHa BepTH:
KaJILHOT'O PO3IOALTY OKEAHONOTTUHHX XapaKTEPUCTHK, 30KPeEMa COJIOHOCTI.

¥V BHCOKHMX HIMPOTaX, OCOOIHBO B MOJAPHHX paHOHAX, COJNIOHICTh 3 IVIHe
OHHOIO CII0YATKY 3pOCTac JOCUTh WIBHAKO, a Aali LeH TIPoLIEC YIOBIILHIOETECA,
i 3 rymOuHEK 400-500 M IO JH& COJIOHICTD IPAKTHYHO CTa€ HE3MIHHOIO.

V moMipHHX i HU3BKHMX INHPOTAaX XapaKTep BEPTHKAIbHOI'O PO3MOILUTY CO«
JIOHOCTi TpOXH iHmkii, CIIOYaTKy CONOHICTD 3 ITHOHHOK TaKOX 3pOCTac, MOTiM
3MEHIIYEThCA, GOCATAIOUH MiHIMyMy B HEBHOMY IHApi, HHXYe AKOro 3HOBY
36UIbIyeThes. Takuit BHHATKOBHI MiHIMyM COJIOHOCTI BilsHAa9eHHH 110 BCiil LM
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POTi ATVIAHTHYHOTO OKeaHy Mix 45° mu.1m. i 20° 1. na miuSudi 700-800 M
B misiomy Xk iCTOTHi 3MiHH COJOHOCTI BiAGYBAIOTHCA JIHIIE Y BEPXHbOMY
juapi o uGuHM 1500 M. Hinkde KOJMBAHHA COJIOHOCTI AYXE Mali.
JIK BII3HAYAIIOCh BHINE, KPIiM cOfTel, Y MOPCEHKil BOJ po3uMHeH] Hesiki I'asy:
KHCEHB, a30T, BYIVIEKHCIMIE Ta3, iHoAi cipxoBoJeHb. Po3unHeni rasu BifirpamoTsb
BETHKY POJIb Y XKHTTEABUILHOCTI BOOHMX opraHisMmiB. Haiibinbine B Mopchkift Boai
B30TY 1 KHCHIO, iHINi I'a3H 3yCTPivaloThes y HEBENHKil Kinmbkocti. HanxonasTs rasu 3
BTMOC(epH, YaCTKOBO iX NPHHOCATL BOAM CYII, 8 TAKOK BOHH YTBOPIOIOTHCS
BaBISIKH 610JIOTTYHIM i XiMITHIM MporiecaM, IO BiAGYBaloThes y Bofi. BMicT asoTy
¥ KHCHIO B MOPCBKIH BOJi BU3HAYacTLCA B CM3/JL
KuceHb HAIXOIMTh Y MOPCBKY BOAY ab0 3 OBITPs (KINO BiH 3HAXOLUTHCS
p CTaHI HeJOHACHYEHHs), abo B pe3yibTaTi POTOCHHTE3Y MODCHKHX PEJOBHH
fiepeBakHO (QiToIIaHKTOHY):

CO, + 2H,0 + 470 xIx — CH,O + O, + H,0.
Burpauaersca KHceHb Ha JUXaHHS MOPCHKHX OPraHi3MiB i Ha OKHCIEHHS
Aia}mx pedoBHH. BiH MoXe BHALIATHCH B aTMocdepy NpH HaUIHIIKY HOro B
JIOBEPXHEBUX apax BoAM. KimbKicTe KHMCHIO y MOPCEKiH BOJi 3ajieXHTh Bif
EMIIEPATYPH i CONIOHOCTI, MPHIOMY OiNIbIIOIO MipPOIO BiJf TEMIIEPATYPH.

Buict xucHIO B MOpchKiii Bofi 36UbIIyeThCA Big ekBaTOpa Ao momocis. V
fepeHBbOMY Ol eKBaTopa BMICT HOTO y BEpXHIiX mapax gocsrae 5 cwms/l, Ha 60°
in 1. — 6-7 cM3/11, a Ha 50° miLLx. — noHax 8 eMIL 3 NIHGHHOIO KUIbKIiCTh KHUCHIO
) OkeaHaX TPOXH 3MEHIUYEThCS. Y BHYTPIIIHIX MOPSIX, i30/IbOBAHUX Bi OKeaHy, B
HiX IIapax BOAHM i 3aVTMONIEHHAX OKEaHIYHOrO JHA YacTO CIIOCTEPIracThes
jecTava KHCHIO i HaBiTh IIOBHE HOro 3HUKHEHHA.

A30T y NOBEPXHEBHX IApax MOPs 3HAXOAUThCs Maixe B IOBHill piBHOBa3i
asoroM arMocdepH. KilbkicTh BUTBHOTO pPO3UHHEHOrO a30Ty Ha DIHGHHI
BH3HAYAETHCST YTBOPEHHSAM i PO3IaZioM OpPraHiuHHX PEYOBHH Ta JisIILHICTIO
baxTepift.

Qipxononeﬁb YTBOPIOETbCA Ha JHI MOpPIiB yHACHifIOK NpOLECIB pO3KiIany
DPraHIYHUX PEYOBHH, a TAKOXK Y Pe3ylIbTaTi KUTTEAITbHOCTI GakTepiit. Leit ras
CHJIPHOIO OTPYTOK JIJIsi BOAHHX opradismiB. ITpukiagom 3apaxeHHs
MIHOHHHUX 1mapiB cipkoBogHeM € YopHe Mope, B skoMy 87% o6’eMy Boau
PTPYEHO LIUM [a30M.

Hiokcua Byriewo — BiNbHA i 3B’A3aHa, HE3BaXAIOUH Ha MajHil BMICT y
OPChKiil BOMI, Bilirpac He MEHIIY POIIb, HiX KHCeHb. BYITIEKHCIOTA € €IHHAM
JKEPENOM BYTJICLIO, SIKUH HEOOXiAHME pOoCIHHAM IUIS CTBOPEHHS OpraHigHOI
PEIOBHHH.

8.6. Tepmiunmii pesknM okeaHiB i Mopis

Temnosi BIacTHBOCTI MOPCHKOI BOAM 3HAYHO BiAPI3HAIOTHL i Bif iHUINX
inne. CBiTOBHIA oxeaH‘HarpiBaeTbcsx MIOBIJILHO i TaK caMO IOBIILHO OXOJIO-
yerbes. Yepes Maiy TerioeMHicTs noBiTps (0,237) okeaH IIpH OXONOUKEHH]
yxe orenmmoe atMocdepy. Temno, sike BHAUIAETHC TIPH OXONMOMKEHHI 1 cM?
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MOpCBKOI BOAH Ha |°, Moxke MBI TH Ha 1° TeMriepaTypy 2744 cM3 TIOBITPH.

OCHOBHHMH (akTopamH, sIKi BIUIMBAIOTh HA 3MIHY TEMIIEPATypH BOJM
OKe€aHiB i MopiB, € HagxomkeHHs Tervia Bix CoHIM; TeIrtooOMiH 3 aTMochepoKy,
HaAXO/DKEHHs Telvla 3 BHILE i HIDKYe pO3MIllleHMX mapiB Boau (BeprukathIiiifl
TEIUIOOOMiH), MPHILIHB TeIUla B Pe3YJLTATI T'OPH3OHTAILHOTO IepeMillieiiHi
MOBITPAHUX i BOJHUX Mac, abo ajpekuii. Teruto, mo HaaxoauTh Bix CoHim,
MOrTHHAECTHCS TOHKHM MOBEPXHEBUM I1apOM BOJH i ITHOOKO B BOAY HE IIPOHHKAE,
Ha rimbui 1 cM Bia mosepxHi TervioBHii edext npoMeHesol edeprii Maibxe B 100
pasiB MEHIIHIT, HiX Ha TIOBEpXHi MOp4, a Ha riibuHi 1 M — B 8350 pasis. Teruio nig
MOBEPXHEBHX IIAapiB BOAH JO MIHOMH IIEPEAA€TbCA IUIIXOM MEXaHIuHOIO Iepgs
MillyBaHHs Ta KOHBekjl. ITepeminiyBaHHs BOJH CTIPHYHHEHE BITPOBHMU XBIJISIMH
Ta TedisiMH. B pe3y/ibTaTi BITPOBOTO XBINOBAHHSA TEIUIO NMPOHHKAE Ha IIHOHHY
100-200 M. 3Ha4Ho GinblLly posib y Ipolleci Mepeaadi TeIvia Ha [IHOHHH BUTirpa:
I0Th [IPHIUIHBHO-BiIUIHBHI Tedii. BOHH 0XOILTIOIOTE BCIO TOBULY BOJ OKEAHy.

B okeaHi Moxe BiA0YBaTIICA BePTHKATLHE MEPeMillleHHs 9acTok Bojuu. |[e
SIBHIIle HAa3HBAEThCA KOHBEKIiclo. BoHa BUHMKAe TOAI, KOJAM T'yCTHHA Iapis
BOAM, PO3MIILIEHHX BuIIE, OiNbIIa, Hik FYCTHHA IHApPiB, PO3MIIEHHX HIXKYE.

Konpekuifs MoXe CHPHYHHHTH #K HarpiBaHHid [IHOHHHHX INapis, Tak |
OXOJIOJDKEHHS! 1X, BOHA OXOIUIIOE Iap BOAH 3aBTOBHIKH 500 M i Ginbue. Ha
TeMIEPaTYPHUI PEXHM NIPHOEPEXHNX BOX YacTO BILUIIBAKTL Taki GaKkTOpH, HK
TEIIOBHH CTiK pidOK, 3TiHHO-HATiHHI ABHINA i TeYii.

Temnoo6Min noBepxHi 3emili 3 aTMOCepOIO CTAHOBHTL B CEPEHBOMY ‘M
pik 0,55 mupa. Jix/m'. Tlpn poMy cyina Biggae B atMocdepy 0,96 mupa. Jhx/ms,
a okean — jme 0,38 mupa. JDx/M?. 3arajibHa XK KUIBKICTB Teruia, Ky cyua |
OKeaH BiUlaloTh aTMocdepi (3 ypaxyBaHHAM IUIOI) NpHOJH3HO OJHAKOBA |
CTaHOBHUTL BianosimHo 13,7-10% i 14,3-10%)Ix. TakHuM YHHOM, OKEaH, Maloyl
TEMIIEPATYPY HOBEPXHEBOI'O 1IAPY B CEPEIHbOMY BHILLY, Hixk aTMocdepa (rpnl-
mu3no Ha 3°C), Bifirpae BaxIMBY poJib y TelU1006MiHi i o6irpiBac atMocdepy,
3a pospaxynkaMu B.M.CrenianoBa, B okeani Mictutbes 6inst 31,8-107 JIx Terua,
uio B 21 pas Ginslue, Hix B atMocdepi.

OCHOBHHM JIXXEPE/IOM HaJXOMXKEHHS TerUla Ha MOBEPXHIO OKeaHiB i MOpin €
Conre. Teruio Bil HLOro HAAXOMUTh Y BHUIJISI 1pAMOi Ta po3ciHol COHSTTHOl
pagianii. TTeBHy pousb Billirpae Tero, sike HAAXOAUTE B pe3yibTaTi Konaencaulf
BOJAIHOI ITApH Ha BoAHIiil moBepxHi. KpiM Toro, gacTuna Termna oTpUMyEThCH B
pe3yJbTaTi TypOYJIEHTHOro TEeIIoOOMiHY Mik MopeM i atMochepow, OcHoshl
€JIEMEHTH BTpaTH TEITa: BUIIAPOBYBaHHA It eheKTHBHe BUNpOMiHIOBaHHS. JlJif
JeAKHX MOPiB iCTOTHE 3HAaUeHHS Ma€ HaAXOAXeHHs abo BTpaTa TeIUla B PE3Yilhe
TaTi BOAOOOMiHY Mix ABOMa BogoitMaMH. B MODAX, IIO 3aMep3aloTh, IIEBHA Yag:
THHA Telllla BUAUISETLCA IPH YTBOPEHHI JIbOAY i 3abupaeThbes npH fioro TadeHnl,

TennoBuii 6a.1auc Mop. CyMma Tellla, K€ HAIXOJAHTh Y BOJy ab0 BUTpaua.
€TBCS HEIO B PE3YJIbTATI BCiX TEMNIOBHX IPOLIECIB, HA3HBAETHLCS TEIUIOBUM Oaltake
coM Mops. OkpeMi ckiafosi npudyTky abo BHTpavyaHHs TelUia Ha3HBAIOTLCA
eJleMEHTaMH TEILIOBOro H6aaHcy i OOYHCIIOIOTECS B JDKOYJIAX Ha | M2,
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BOJIM, TMOB'S3aHUM 3 BiAIIOBIJHOIO 3MIHOK HAAXOMKCHHsS COHIYHOI papiallii.
‘MakcHMalnsHHX 3HaueHb TeMllepaTypa BOJAM Jocsrae depes 2,5-3 roj micis

nonyAaust, a MiHiManbHHX — mepen cxofoM Conug. Ha moBepxHi ammiityna
JOOOBHX KOJIMBaHb TeMriepaTypu Ayxe Mana (0,2-0,3°), 6ing TpomnikiB BoHa
miaBHmyeTbess (1o 0,3-0,4°). JIoOGoBi KoMMBaHHA TeMIIEPaTyYpH BOJH, SK
NpaBHilo, CIIOCTEPIiraloThes B HIapi 3aBrIHOMKH 25-30 M.

Piunpii Xii TeMmIiepaTypH 3aleXHTh BiJl CHiBBiIHOMIEHHs NPHOYTKOBOI i
BHJIATKOBOI YaCTHH TEILUIOBOr0 HanaHCcy IPOTArOM POKY: B3UMKY BOJa BTpadae
TeIU1O, a BIIITKY, HaBIaKH, aKyMyJIio€. Bellvke 3HaueHHs: MalOTh TAKOX IIPOLIECH
HepeMilllyBaHHS BOJHHX Mac i MOPCBKi Tedii.

MaxkcHuMalibHi TeMITEpaTypH BOAH Ha IIOBEPXHi OKEaHIB CIIOCTEPIiraloThed B
niBHiuHi# NiBKYNi y BepecHi (iHoAi B ApYTii MONOBHUEI CepITHA), y MiBJCHHIH — B
JmoToMy-GepesHi. MiHiManbHi TeMIiepaTypH BoAH OyBaloTh Y HiBHiUHiH MiBKyi
B MIOTOMY-6epesHi, a B IiBACHHINH — Y cepIIHi-BepecHi.

AMIUIITYIH piYHUX KOIHMBAaHb TEMIEpaTypH BOJAH BiIKPHTHX YacTHH
OoKkeaHiB 3HauHo Ounbiri, Hik nobosi. HaliMeHini 3HaueHHs iX B OKeaHax
criocTepiraloThesi B mpuexBatopianbHid 308 (o 1°C). Hafbinemi piumi
amIutiTyau (o 3-5°C) cnocrepiratoTses 6t 40° ma.m. i 300 .., a 3HauHI —

koo GeperiB IliBHiynol AMepuky, Ha miBjeHb Big Hovoi IlloTnanpii i Ot

beperie Asil — Ha cxif Bin SINOHCEKHMX OCTPOBiB. IT0fICHIOETBCS i€ BIIMBOM
OJIOAHHX 1 TerwIHX Teuili: BimmosigHo Jlabpamopcekoi i Iombderpimy Ta
ypuibepkoi Tewil i Kypo—CiBo. PiuHi KOJIHBaHHS TeMIIEPATYPH BOAM CATAIOTh
rubiie, Hix 10608, i oxomwmooTs map Boau 400-500 M. Hikue i€l rimmOHHK
TeMIlepaTypa BOJIH He Ma€ aHi JOOOBHX, aHi piYHUX KOJIMBaHb.

Ce30oHH] KOJMBAHHA TEMIIEPATYPH B MOPAX 3HA4HO OiUIbIIi 1 3pOCTaloTh 3
BijytasnieHHsIM Bifg okeaHy. Tak, y YopHoMy MOPpi Di3HHLS JITHBOI i 3UMOBOI
TeMIlepaTypH cTaHOoBUTD 18-20°C, a B A3zoBckkoMy — 25-28°C.

Posnoain Temneparyp B okeaHaX i Mopax. Posmozin TemiepaTypu BogH Ha
MMOBEpPXHi OKE€aHiB IiJyiArac 3akOHY IIHPOTHOI 30HAJIBHOCTI, OCKiIbKH
HAJIXOJUKEHHS COHSYHOI eHepril 3a/IeXXHTh Bil MIUPOTH. PO3NOALN el Noka3ylTh
Ha KapTax 3a JOTIOMOT0I0 i30TepM — JIiHIH OHAaKOBOI TeMIIEpaTypH.

Haiibinbima TeMmepaTypa Boxu Ha noBepxHi CBITOBOro okeaHy criocre-
piraeTbcs B eKBaTOpiaibHiH 30Hi, Jemo MiBHiuHiie exBaTtopa (puc.8.3). Jlinig
HafBHILIOI TEeMIIEpAaTypH BOAH HA3UBA€ThC TEPMIYHMM ekBaTopoM. [Tobmu3y
HBOTO piyHa TeMiepaTypa BoJH aopiBHIoe 27-28°C. Ilg nisis 3Mingyerscs Ha
KiJlbKa rpajiyciB IIMPOTH Ha I1BHIY BIITKY i Ha MBAECHbL — B3HMKY.

Bia 30HH TepMiuHOTO €KBaTOpa TEMIIEpAaTypa BOAU B NIOBEPXHEBOMY HIapi
OKeaHy 3HIXYEThes B HAaNpsAMKY 1romociB 1o 1-1,8°C. Bins Geperis, oco6muBo B
3aTOKax, TeMIlepaTypa BOIH BIIITKY MOXe IiBHIYBaTHCh A0 30-32°C.

3arajfbHuil 30HAJIBHUH PO3NOALT TEMIIEPATYPH, SK i PO3IOAUI COOHOCTI
BOJH, MOPYINYETLCS TEYISIMH piuKaMH, sIKi BIIaJalOTh, i JILOAOM.

HafiGinpnn 3HAaYeHHA cepelHbOPIYHUX i HOOOBHX TeMIiepaTyp Yy Bcix
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Puc. 8.3. Posnozin cepeAHbOPiYHNX TeMIIEpaTyp BOAM Ha NMOBEPXHI OKeaHiB (34
“Mopckum atsacom”)
OKeaHaX cIIOCTepiraloThes TPOXM IiiBHiuHime exBaropa. B Inaiiicbkomy |
TuxoMy OKeaHaX BOHM mepeBHIIyI0Th 29°C, a B ATIAHTHYHOMY JOCATAIOTh
28°C. Cepefus TeMmiiepaTypa BoI Ha noBepxHi CBiToBoro okeany — 17,4°C,
Tuxoro — 19,1°C, Iunificbkoro i ATJIaHTHYHOro —- BianosiaHo 17 i 16,9°C,
MakcuMalibHy TeMIlepaTypy Ha noBepxHi CBiToBoro okeaHy mae Boja B
ITepcrkiit 3aToui (35,6°).

V niBHiuHill miBKYJ TeMlepaTypa BOAI Ha IIOBEPXHi TPHOX OKE€aHiB BHIIY,
HiX Ha BiAMOBiHHX IIHPOTaX NiBAeHHOI. Lle NOSACHIOETLCS BILIHBOM XOJIOJHIX
BOJl AHTADKTH/IH, IKi BUILHO IPOHHKAIOTH Y IIOMIPHI IIHPOTH OKEaHiB.

Ha TteMmmepaTypy HOBepXHi BOAH B IpHOepexHHX paiioHax icTOTHO
BIUIHBAIOThL 3riHHO-HariHHi #BHMma. Tak, 3rinuai (amyTs 3 Oepera) BiTpH HA
no6epexoki Kpumy un OfiecH B JTiTHIH Yac MOXYTb BiflirHaTH BepXHiil narpirifi
map BOAH B MOpe, a XOJOAHI BOMH, SIKi MIHIMAIOThCs 3 MOHH IM Ha 3MiRy,
OBYMOBIIOIOTE 3HIKEHHA TeMiepaTypH BofH. Taki 3HIDKeHHA OyBawoTh
3HayHUMH — o 10°C 3a KisIbKa roJuH.

3 rbOuHOIO TeMIlepaTypa BOZH B OKeaHaX i MopsX, fK IpaBHo,
3HHXKYETLCA. B TOBHIi BOAM TEIUIO NEPEHOCHTBCS 11EPEMIIIYBAHHAM i TedisMIt
(amBexiliss). OcCkiNbKH 3a cepeAHbOI COJIOHOCTI TYCTHHA BOJH OKeaHy Ipil
[iABUIEHH] TeMIlepaTypH 3MEHIIYETbCs, HarpiBaHHs BOAH HE CIPHYHHIAEC
BepTHKANLHY KoHBekuilo. ToMmy rinbuuHi BoAH CBITOBOrO OKeaHy MaiotTh
TeMIIepaTypy 3HAYHO HIDKUY, Hi [TOBEPXHEBI, 3a BHHATKOM MoJsApHIX obnacrell
i paitoHiB oxeauy, Je iCHye NPHILUTHB IIHOHHHUX BOM 330BHI.

B peaipHOMY PO3MOAU TeMIEPAaTypH B TOBIUI BOJ OKEAHY BIHLUBIETHCA
KiIbKa THHIB. ¥ LUIOMY HOro 1ocTaTHBOIO Mipolo imocrpye Tabit. 8.4.

Ce30HHi KONMBaHHA TeMIiepaTypu BOJH OXOIIIOKTD JIHIIE BIJHOCHO TOH
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Tabauusa 8.4
Cepezinbopiuni sHauenHs teMnepatyp Bogu (°C) 3a KiIiMaTHYHHMH THIIAMH
(3a B.M.Crenanosum, 1983)

Knimaruasiifi Trn I'mmbuHa, -M

TeMrlepaTypi Boam 0 100 200 500 { 1000 | 3000 ] 5000
ExpaTopianeHo- 26,65 19,52 {12,9918,141}14,93]12,00] 1,56
TPOMN1YHMN
Tponiunmit 26,06 | 23,48 |18,06]8,82]4,62]11,87]1,51
Cy&rponi yHmn 20,32 |1 17,15 |14,8719,99]|4,93]1,99 1,55
Cy BrosApHni 8,22 5,76 4,83 | 3,56]12,77]11,401 0,86
HonAapHUi 1,69 0,55 1,29 j1,83]1,55]0,44] 90,57

ki noBepxHeBHit map (Gimuseko 200-400 M). Hmkde po3MilllyloTbCs BOJH 3

TemriepaTypoio Bix -1 go +1-2°C. Mix BepxHiM IapoM IepeMilllyBaHHA 3

HaiiBHIOIO TEMIEPATypor i [MIHOHHHOIO XOJOJHOK BOJOIO JIEXHTh “map

crpubKa” TemrlepaTypH 3 HaHOUIBIIHMH BEPTHKAIILHHMH I'paficHTaMU.
TemnepaTypy Ha MOBepXHi OKeaHiB i MOpiB BUMipIOIOTh 3BHYAHHHM pTYT-

| HUM TEPMOMETPOM. 3HAaYHOTO MOLIHPEHHS HabyJIu TaKoX AMCTaHUiNHI TepMoO-

rpau, axi GesriepepBHO QiKCYIOTh TeMIlepaTypy BoAH B OyAp-—Kiil Touni. [

 BUMIPIOBAaHHS TEMIIEPATYPU BOAM Ha MMIMOHHAX KOPHCTYIOThCS MMHOGOKOBOAHH-

MH (TIepeKHIHIMH) TEPMOMETPaMIi. [X BCTaBIfIOTH Y clelliaibHy paMy i, omyc-

| THBIIIH Ha 3afaHy IMHUOHHY, TPHMAIOTh TaM 5-7 XB, a MOTiM MOCHIAI0TH 110 TPOCY

BaXOK i mepekmgaoTs ix. Ilpu [BOMY PTYTb pPO3pHBaEThca. Bucora pospuBy

BiAUTOBIIa€ 3aMipsHiit TeMrepaTypi, IO BiSi4yeThes 110 MIKaJi TEPMOMETPA.

8.7. I'ycTuHa i THCK MOPCBKOI BOJH

TyerHHoro MOPCHKOi BOIH Ha3HMBaeThes il Maca, IO BMILYEThCT B 1 M3
BoHa 3al1eXHTh BiJf TeMITepaTypH i COJIOHOCTI i T03HAYAETHLCS CHMBOIIOM S (1°/4°).
Jinst 3pyuHocti 6yJI0 BBeJIeHO NOHSTTS YMOBHOI rycTHHH. TIpH IbOMY Bijf uHCIa,
IO O3HAYAE TYCTHHY, BUIKIJIAIOTL OJMHHIIO i TOMHOXYIOTL iforo Ha THCAYY.
Hanpuknaj, rycTHHa MOpCbKoi Boau npH TemnepaTypi 0° i comorocti 35%0

' popisrioe 1,028126, a i yMOBHa BEJIHYHMHA CTAHOBHTL 28,13.

ITuromoro Baror MopcbKOi BOAH Ha3HBAcThbesl CIIBBiJHOINEHHS Baru
ofmuHLi ii 0o6’eMy 3a Gyab-fKOI TeMnepaTypn JO Barn OQMHHLI 00’eMy

| IHCTIJILOBAHOI BOAY 3a Tiei caMol Temmneparypd. IluroMa Bara BH3HAYacThCS

TaK caMo, sIK i YMOBHa 'yCTHHA.
CycTHHA MODPCLKOL BOAM 3pOCTae 3 INBHILNEHHAM conoHocTi. Tlpu 3miHi
TeMIIEPATYPI BOHA 3MIHIOETHCSA 3a OLTBIN criafiHUMH 3axoHaMil. [TpicHa Boja Mae

| Haiibineiny rycrudy npu temieparypi 4°C. Temmnepatypa HafiGuIbINoi I'ycTHHU

MOPCLKOI BOAH © i Temreparypa i 3aMep3aHBHsi T 3MIHIOIOTLCS 3alleXHO Bifl
conorocri. IIpu S=35%0 ©=3,52°, a 1=191°. 3 puc. 8.4 Byano, mo obHIBI
TeMIEPaTypH 3i 30LULINEHHSIM COJIOHOCT] 3HIDKYIOThCst Maibke minifino. Hpu 3Ha-
geHHi cosoHocTi 24,7%o KpHBi nepeTHHAIOThC. B 1ifi Touli oOHIBI reMiepaTypH
JopiuooTs 1,33°C. Tlpi comorocTi Meine 24,7%o TeMiliepaTypa HaR6GisImoLis
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I'YCTHHM BHINA BiJl TEMITEPATYPH 3aMep3aHHs
(ax i s npicHoi Bozm). Tlpm comoHocH
Ginpime 24,7%o TeMilepaTypa HaHOLIbLIION
FYCTHHH HIDKYA Bill TEMIlEpaTypH 3aMep3atl-
n. [IpakTHMHO Taka BOJAa HIiKOIH He JOCH-
rac TeMIepaTypH HaibGinmbHmIOl IyCTHHI.
Boau cononictio 24,7%0 Ha3HUBaIOThHCH
COJIOHYBaTUMH a0 PpO3MNpiCHEHUMH, 4
6inbine 24,7%0 ~— MOPCBKUMH.
\\‘ OckiIbKH T'yCTHHA 3aJIeXHUTh
TeMIIepaTYPH i COJIOHOCTI BOIH, po3moain i
0 51015 202530 3 407”33’;{33}2?{2 ps posnoaisioM TeMnipaTypu j
Puc. 8.4. Ipadix samexnocti oopopocri. B  mimoMy,  rycTHHA
Temieparypu HaliGLIb IOl TYCTMHM 670 veTrces Bifl eKBATOpa JO TOIOCIB (110
® ITeMHepafyP" 3aMep3aH,moM°p' 50-60° mupot). [Top’d3aHo 1€ 3 THM, 10
chkol Boau ©° Bix coonocTi S7%e roJIOBHA poib Y GOpMyBaHHI I'YCTHHM BOJIH
[pH NOPIBHAHO BHCOKill il TeMmepaTypi HaleXHTh caMe OCTaHHil, i Tomy
PO3MOMLT TYCTHHY BiJl €KBaTOpa JI0 NOMNIOCIB HACIAYE PO3MOAUT TeMIIEpaTypl!

< \\
.

N

N
N

Bijt

1
GdddhdLowunwa

BOAY. YMOBHA I'ycTHHA 3 22-23 Kr/M3 o6iun3y ekBaTopa 36inbmyerhes 10 26-27 -

Kr/m3 Ha 50-60° miBHiYHOI i miBAeHHOI MHPOTH. ['yCTHHA A€IO 3MEHINYEThC B
GUIBI BHCOKHX MiBHIYHHX IMMPOTAX Y Pe3yJIbTaTi 3MEHIIEHHS COJIOHOCTI.

3aranpHi 3aKOHOMIPHOCTI PpO3MOXiNYy TYCTHHH ITOB’S3aHi TakoX 1
rio6aibpHUM MepeMinieHHsM BoJ y CBiTOBOMY OKeaHi.

3 MOHHOIO IyCTHHA BOAM B OKeaHax 30iIbiOyeThcs (IIpsAMa CTpati-
dikanig), uuM 3abe3nedyeThcsi BepTHKATbHA piBHOBara Bof. Ilpu nopymenn
npsAMoi cTpaTudikallii BUHHKae KOHBEKLUA i repeMillyBaHHsa mapiB. 3BOpoTHA
cTpaTHiKalis I'yCTUHH — SIBHILE AYyXe KOPOTKodacHe. IHOMI crocTepiracThed
[IOBHA OMHOPIHICTD 1IapiB, HeHTpaIbHA piBHOBAra. ¥ BUCOKHMX LIHPOTAaX 9acro
3SIBIAETHCA AP PI3KOTO IHJIBHINEHHs TYCTHHH 3 riubuHolo (“map cTpubka”
yepes iCHyBaHHS IIOBEPXHEBOI'O OHPICHEHOTO IHAPY.

Ha 1noBepxHIO OKeaHiB MOCTIHMHO i€ THCK aTMOCEPHOro IOBITPs, IO A0-
piBHIOE | KT/cM2, 260 THCKY CTOBITYMKA PTYTi 3aBBUIIKH 760 MM, a60 THCKY CTOBII
MOpCBKOI BOH 3aBBHIIKH 10,06 M. I3 3aHypEHHAM HIDKIE NOBEPXHI BO/IH IO THCKY
IOBITPS AOMAETLCA THCK BEPXHLOTO cToBra Boay. Ha xoxai 10 M rinGHHE THCK
36inbIIyeThes nMpHOI3HO Ha 1 at™. Ha raubuni 9000 M THCK gopisHIOE 916 am™,
a Ha 6uni 10 000 M — 1119 at™.

Boja nij BIUIMBOM THCKY BHIIIEPO3MILIEHHX IIApiB CTHCKYEThCS, ajle Mano,
KoedillieHT CTHCKY MOpPCbKOi BOIAHM MEHIIHMH, HiX AHCTHILOBaHOI, Bill
3MEHIIYeThesl i3 36LTBINEHHAM COJOHOCTE i TemmepaTypH. SIkOu Boxa He
HifiaBasacs THeKY, 06’eM CBiToBOTO OKeaHy 36inbnBes 6 Ha 11 000 000 k3, a
piBeHb Horo miHABcs 6 Ha 30 M.

YacTKa BOAHU 3 TIOBEPXHI MOPs, 3aHypeHa Ha JesiKy MIIHOHHY, CTHCKYETBCA,
i TeMmepaTypa Boau TMiaBHIIyeThes. Ta X yacTka BOM IpH MigHIMaHHi 3 geskol
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MUOHHH 13 3MEHIIEHHSIM THCKY PO3HIMPIOEThC, a TeMIlepaTypa ii 3HIKYEThCS.
Taka 3MiHa TeMIiepaTypH Boau Oe3 3aTpaT TeIUla 30BHI Ha3HBaeThes afiabaTHyd-
HO010. SIKIIO MOPCBKY BOAY conoHicTio 34,85%0 i 3 Temnepatypoio 2,5°C mianHatu
3 raubuHn 10 000 M Ha MOBEPXHIO, TO TeMIleparypa i 3Hu3uThet 1o 1,13°C.

8.8. Boani macu CiToBOTO OKeaHy

3 nmoyaTKy OKeaHOJIOTiUHHX JOCIIKEHD 3BepTajlach yBara Ha BiJMiHH B Xa-
pakTEpUCTHKAX BO/M Pi3HMX pailoHiB OKeaHy, HaBiTh OIHM3bKHX OOMH A0 OJHO-
ro. Po3pisHA0TL BOAH TeIl i XOJIOAHI, CONIOHI i ompicHeHi. Lli Boau ogHo4acHo
BiIPI3HAJIHCh 332 KONBOPOM, PO3IIOBCIOKEHHSIM OPraHiYHOIO XUTTA TOMIO.
TIepIllM BXHB TepMiH “BOJAHI Macn” aBcTpificbkui BueHHH A.JlepanHT (1929).
Bin posrisaas Horo By3bko, B aclieKTi BUpillleHHS 3aJadi Ipo 3MilTyBaHHA IBOX
jun TphOX BOAHHX Mac. Cama X ijles Malia BeluKe 3Ha4eHH. BoHa po3BiBanack
 AHAJTOTiYHO BUEHHIO IIPO MOBITPsiHI MacH, po3pobiieHoMy B 20—X poKax HOpPBE3b-
KOIO IIKOJIOIO METeopoJioriB-cHHONTHKIB. OHaK B OKeaHi Bii0yBaoThea xoua it
aHaJIOTiYHi IPOLECH, Ta BCE XK BOHH CKJIaJHilIi Yepe3 iCTOTHY Pi3HHUIIO B I'YCTHHI
CepeIOBHII, B'SI3KOCTIi, LIBHAKOCTI PyXy TOIllo. B Hall yac BHKOPHCTOBYETBHCA
NOHATTA “BofHa Maca” y BusHauenHi O.J]. Jo6posoabckkoro (1947).

KpxHa BoJHA Maca, K ITOHATTA reorpadiuHe, XapaKTepH3yeThCsl [TEBHUM
OMIUTEKCOM MOKA3HUKIB ((i3HYHHX, XIMIYHHX, OIOJOTIYHHX 1 HaBiTb reoa0riy-
X) i 3B’A3aHa 3 11eBHOO Tedielo. [0 KOMIUIeKcy IMTOKa3HUKIB BXOJIATh TeMIlepa-
pa, COJIOHICTh, AeiKi XiMiuHi koedillieHTH, i30TOIHUI cKknaa BOAH, MiHepaio-
iyHHA Ta XiMiYHMI cKiaZl 3aBHCIIMX DEYOBHH, BH/JOBHI CKJIaJ IUIAHKTOHY,
eHTOCY. B KOXHili BoAHIlt Maci BuAinAeTbess ii saApo 3 HaHOLIBII 4iTKO
BHpaXXeHHMH MoKa3HHKaMU (iHAeKcaMH) i3 3Ha4eHHAMH, GJIM3bKHMH JO TaKHX Y
neHTpi, pationi popmyBaHHs 1iei BoaHOi MacH. 3MiHa 3Ha4eHb XapaKTEPHCTHK
BogHOI Macy, 1i TpaHcpopmalis BIIOYBAeThes 3 TPLOX MPHYHH: IIEpEXOAy 3
oAHi€l KJIIMAaTHYHOI 30HH B iHINY, 3MiHH 30BHIIIHIX YMOB y pailoHi pO3MIillieHHA
BOAHOI MacH i 3MIIIyBaHHA 3 CYCiTHIMH BOAHUMH MacamH. TpaHchopmallis 3
TIepIIiol MPUYHHH Ha3HBAEThCA 30HA/IBHOMO, OCKLIBKI BOHA T10B’SI3aHa 3 MepeMi-
HITEHHsIM 10 MepHjliaHy (TeIUti i XonoaHi Teuil); 3 ApYroi — CE30HHO0, OCKIIbKH
BOHA IIOB's3aHA He 3 IEPEeHOCOM BOJHOI MacH, a 3 CE30HHOK 3MiHOIo
IiIpOMETEOPONIOTIYHHX XapakTepHCTHK Ha Miclli. HoBoyTBOpeHy BOAHY Macy B
HOMY BHIAIKy MOXHA Ha3BaTH pPi3HOBHAOM 4YHM Mojudikauicoo nepinoi
(uampuKIaln, 3UMOBHH pi3zHOBUJ, TiTHA Moaudikaiig). Tpanchopmarltis 3
TPEeTHhOT IPHUMHH HA3UBAECTLC TPAHCHOPMALIEIO 3MIILYBAHF A, 60 B pe3ynbTaTi
fmepeMilllyBaHHS JBOX BOJHHMX MAac YTBODIOETbCH TPETH, 3 MNPOMIXHHMH
HaYeHHAMH XapakTepHcTuk. [lorpaHnuyHa ofnacTb JBOX MAac Ha3HBAETHCH
DPOHTA/IBHOIO 30HOIO YU (PPOHTOM.

CriosiydeHHs B TIPOCTOPi BOZHHX Mac, MexX Mix HUMH (G POHTIB) yTBOpIOE
ipoJIoriuHy CTPYKTYPY BOJA OKPEMHX palOHiB okeaHy. JlJI4 po3llisHaBaHHA
BOJHHUX Mac Tpeba BUKOPHUCTOBYBATH KOMIUIEKC Pi3HHX MOKa3HHKiB. OqHaK 1ie
IATIEKO He 3aBXIH MOXUTHBO. KpiM TOT0, KOXKHHI 3 IOKa3HHKIB Mae pi3HHH CTy-
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IMHL KOHCEepBAaTUBHOCTI (MiHINBOCTI). ToMy HaliqacTillie KOPHCTYIOTBCSE OJHIM»
JBOMa OCHOBHIMH [IOKa3HUKAMH. 3/IaBHA TAKHMH [TIOKA3HUKAMH € TEMITepaTypi
i cosloHiCTh, KPHBi IXHLOTO BEPTHKAILHOI'O PO3MOJALTY. AJie OiUmbIn edexTinul
pe3yILTATH Jae CIIUIBHHIT aHami3 060X MOKa3HHKIB 3a JonoMoroio T, S kpusux,
Lleii MeTOJT 3anpoOTIOHYBaB HOpBe3bkHil BueHHil B.Xemnana-Xanced e B 1916
p., a pocificekuii Buennii B.b.IlITokMaH po3BuHyB Horo jpo teopii T, S xpHBIIX,

BuauistioThes Tepll 3a Bee IBi eleMeHTapHi BOJHI Macll: IpicHa i MOPChRA.
Mexa Mik HHMH BH3HA4aeTbCd COJIOHicTIO 1%o. IlpicHa Boja y CaiToBOMY
OKeaHi 3HaXO[HThCs B HaA3BHYAiHO Maliil KibKocTi nuiine modamn3y riupi pivox,
ajie BIUIMB 1l MOXe BijuyBaTHCh i Y BiikpuTOoMy OkeaHi depes ocobamBoci
XiMIYHOTO CKITaZy, 30KpeMa 30inblIeHHi BMicTy KapOOHATIB.

TakuM yuHOM, BoAHI Mack CBIiTOBOro OKeaHy -— He INApo3fin mpyrof
eJIEMEHTapHOI BOJHOI MACH, MOPCHKOI, UH FaI0CQepH.

V ramocdepi MOXHA BHIIIHTH OCHOBHI i BTOpHHHI BOAHI MmacH. Ilepni
3afiMaloThL BeIHYE3Hi MpOCTOpPH i MalTh OMHOpPiAHY OymoBy Ha Bemukifl
npotrskHocTi. LleHTpH ¢opMyBaHHSI OCHOBHHX BOAHHX Mac 3B'sg3aHi 9
I'OJIOBHHMH pHcaMH KJIMaTy 3€MHOi Kyii, OKeaHiYHOlo H aTMOcHEpHOK
mupKysalieo. Tomy BHAUIMIOTh Taki OCHOBHI BOAHI MAacH: exBaTOpIATBHI,
TPOITIYHI, CY6TPOIMIYH, MOMIPHHX HPOT, cyOmoaapHi i moaapHi. OckinbKi
yMOBH (OpPMYBaHHA BOJl y Pi3HHX OKeaHax HEOAMHAKOBi, iX BHAUIAIOTH i 1O
KOXHOMY 3 OKeaHiB. € e oJHH HeoOXiqHHI Mol BOAHUX Mac 1o BepTHkal,
ITOBEPXHEBA, ITLTOBEPXHEBA, IPOMDKHA, ITHOHHHA | TPDHIOHHA.

Jlo BTOpHHHHX BOJHHX MAC BIIHOCATbCA BOJM 3MIlIYBaHHS OCHOBHHX
BOJHHX Mac i BOJH, TpIiHecCeHi B OKeaH 3 iHINHX BOJAOIM (HalpHKIAN,
cepel3eMHOMOpChKa BOJiHA Maca B IiBHiYHill YacTHHI ATIaHTHYHOIO OKEAHY
200 4epBOHOMOpCHKA — B IHAIHCLKOMY).

Po3montin rycTHHH MO BepTHKali XapaKTepH3YeThCA JIyKE€ BaJIHBIIM
MokasHukoM, KoTpuii Xeccensbepr i CBepApyIl 3allpONOHYBagH Has3HBaTIi
KkpHTEpIicM BepTHRAIBHOI cTaxocri (E), siknit Maiike TOPiBHIOE BEPTHKAILHOMY
rpafieHTy IycTHHH. Mi3HYHHE CMUC i€l BeJIMYHHM IIOJIATAE B OLIHLE TOTO, 1110
BinOyBaeThCs 3 YACTOUKOIO BOJH, AKHIO ii MEepeHEeCTH 3 OAHOTO I'OPH3OHTY BOJIH
Ha iHmmnfi. I3 cBoew TeMIepaTypolo, COJIOHICTIO i I'YCTHHOIO YacTOUKH

. OTIHHHTLCH B CEPEAOBHINI 3 iHIIMMH 3HAUYEHHAMH HUX XapaxTepHCTHK. Skio #
YacTOYKM, IO NHpHiiuuia 3BepXy, OyAe MeHIIAa TYCTHHA, HiX JYCTHHA
HAaBKOJIHMIHLOI BOAH, BOHA TIPArHyTHME TOBEPHYTIICH Y MOMNEpPe/IHiil rOpH3oNT,
AKIO GUIbILIA — OPOJOBXHTH PYX ¥ TOMY 3K HAIIPSIMKY, a AKI[O TaKa X, K i B
HaBKOJIMUIHObI BOJH, -— 3aJIIIHTBCA B LILOMY TOPH30OHTI. TakHM YHHOM,
MOXJIHBI TPH BHMAJKI PiBHOBATIIL cTilika, HecTiiika i Oafigyxa.

3MiHI rycTHHI 10 BepTHKaM (IXHi rpafgieHTH) KyXe Mali, TOMY i BeJIHYHHA
CTAJIOCTI TEX JIYXe MaJla, BOHA BHPAXAEThCS MIILHOHHHMH YacTKaMH OAuHHLY,
ToMy KOpPHCTYIOTBes 3BHUAfiHO 3HauHO Oinbinoro BennuyuHow: E-10% Ilpi
IbOMY peasibHi YHcia BUPaXaloThCs Y BEPXHIX HIapax Y Tics4ax, B INIHGHHHHX
—— B COTHSX i AecqaTKax, a B OKEaHIYHHX XK0JI06aX — HaBiTh B OJUHUIUIX.
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B oxeani nanye cTiitka piBHoBara (E > 0); Y BepXHBOMY OJHOPiAHOMY IIapi
§ B HIDKHIX LIapax koIo00iB BiA3HauaeThed bafayxa (E = 0) UM HaBiTh Hectifika
< 0) piBHOBara.

IlepemimyBaHHa yd oO6MiH (MacooOMiH, TeILTOOOMIH TONIO) B IIPUPOJHUX
BOAAX 3aBX/JU MOB’A3aHUH 3 TypOyJeHTHicTIO, JaMiHapHHE pPyX y HHX
3ycrpidacTbesl Ayxe piako. IcHye aBa Buau TypOyJIeHTHOTO MepeMmilryBaHHsI
BOAH B OKEaHi 3a11€XKHO Bifl CHII, SIKi CIPHUHHIOIOTE HOTO: @pHKLIHHE, 3yMOBIIeHe
CIUTOIO TEPTH; i IYCTHHHE, 3yMOBIIEHE 3MIHOIO [YCTHHH.

Dprkiiine mepeMilllyBaHH BiIOyBacThcs B pyXoMiil Bomi, TOGTO mpu

e4isiX, IPHINIUBAX, XBWIIOBAHHI B Pe3yJibTaTi Pi3HHLi MIBUAKOCTE!l B OKPEMIX
p6’emax pyxomoi Boau. lled Bua mnepeMmilnyBaHHs NPHBOAUTHL TUTBKH J0O
Mepeposnofiny xapakTepucTuk Ge3 3MiHH 3arajIbHOI KUTLKOCTI Telua i coleii.
Tycruune nmepeminiyBanHsa (KoHBexIHid) BiNOYBaeThesl TIPU 3BOPOTHIMH
ryCTHHHIIT cTpaTHdikaltii, sika BHHHKae a60 NpH 30iNbUICHHI I'YCTHHH IApiB, IO
angraoyHx BHile, abo MpH 3MEHIIEHH] I'YCTHHH LAPiB, IO 3asraloTh HIDKYE.
X BHIaAKax 6€3yMOBHO IOBHHHA 3MIHHTHCH KUILKICTD TeIL1a abo coJieii abo
K TOTO i Apyroro B Liapi, I'ycTHHA skoro sMiHmiacs. Hali6inbin iHTeHCHBHO
IryCTHHA TIEpeMillyeThesl HpU OCIHHBO-3MMOBOMY BHXOJIOJKYBaHHi, KOJIH
HO3BHBAETBCA [IPOLIEC 3UMOBOI BEPTHUKAIBLHOI LHPKYSAHil. IHTeHCHBHIiCTL Y
Ipolieci IIepeMilllyBaHHs OIIHIOEThes koedilieHToM TypOysieHTHOro oOMiHy.
3 ryCTHHOIO BOAM NOB’sI3aHi AesKi BaxXJIHBi 0cOOIIBOCTI i 3MiHH, HacaMIie-
pe/l VILUILHEHHS Y 3MillyBaHHi. Take YIIiJIbHeHHA MPHTAaMaHHe HaBiTh Mpic-
hiii Bomi. JificHO, sIKIO 3MimmaTH ABi piBHi MacH npicHoi BOAMN, siKi MalOTh
remriepatypy 0°C, i 8°C, i ofgHakoBy rycruny (999,87 kr/ms), To oTpHMaeMo
ymim 3 Temriepatryporo 4°C i rycrudoro 1000 xr/m3, To6TO rycTHHa cyMmimm
Binbiua, Hik IyCcTHHA CKJIAAOBUX YacTHH. Y MOpcbKiit BoAi oAibHuil ed ekt 3Mi-
IyBaHHA LIe OisIblile MOCIIIOEThCA. Taka BIacTHUBICTL BOAN BeJE O MOCIUICHHS
npolecy IepeMillyBaHHS IpH KOHTAKTi PI3HOPIAHHX BOJ (HAIpHKIaA, BOJ
erw1oi i conoroi Teuii Kypo-CiBo i xonoaHoi ta onpicHeHoi OFfAcio).

Bzarani koHUenuis BOAHHX Mac BiAKpHBa€ BeJHKi MOXJIHBOCTI ANA
BHpilIEHHSI OJIHi€l i3 3a7a4 reorpadii — palioHyBaHHs OKeaHy.

8.9. Onrnyni # aKycTHuHi 0COGIMBOCTI MOPCHKOI BOAM

Ipo3zopicrs I komip Mopcekoi Boax. I1afgaogn Ha MOBEPXHIO MOPS, COHSYHI
NIpOMEH] 4acTKOBO BiAOHBAIOThCS B aTMocdepy, 4acTKOBO MPOXOJSITh Y BOAY
icia sanomieHHs Oinsg moBepxHi. Mopcbka BoJa €  HaMiBIPO3OpHM
epeIOBHIEM, TOMY CBITJIO H¢ HMPOHHMKAE Ha BENHKI INIHOHHM OKeaHy, a
PO3CIIOETRCA i BOHpaeThesd Bofow0. TIpo3opicTh MOpPS 3anexHTh Bill XxapakTepy
BOMPAHHA 1 pO3CiIOBaHHS CBiTJIa B MOPChKill BOJIi, FOJIOBHHM YITHOM Bifl po3MipiB
KiJILKOCTI 3aBHCIIMX Y BOJIi YaCTOK OPraHiYHOIO i HEOPIraHiYHOIO MOXOIKEHHS.
{Ipo30picThb He 3a/IeXHTh Hi BiJl TEMIIEpaTypH, Hi BiJl COJIOHOCTI MOPCHLKOI BOJIH.
B okeaHosorii mix 1npo3opicTio po3yMiloTh MIHOHHY, Ha Akifi Giiud mauck
piamerpoM 30 cM repectae 6yTH BUIHMHM 3 TIOBEPXHI MOPSI.
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B ycix okeaHax i MOpsIX IIPO30OPICTh 3MEHINYEThCs B Mipy HaOJIMKEHHs J10
GeperiB. ¥ HEHTpaJIbHHX YacTHHAX OKeaHIiB Mpo3opicts Aocarae moHan 20 M,
Haiibinpry nposopicts Mae CapracoBe Mope -— 66,5 M. Y TuxoMy okeasi BoH8
nJocsarae 59 M, B [HaificbkoMy — 45 M. IIposopicts CepeasemHoro Mops — 60 M,
Yopuoro — 25, banriiicbkkoro — 13 i binero — 8 m.

Komnip Boan nos’da3anuil 3 BUOipKOBicTIO IPOLIECIB MOMIMHAHHS 1 po3cii-
BaHHA COHSYHOTO CBiT/I1a. BUGipKOBIiCTb BUPaXa€eThCS B TOMY, 10 KOPOTKi XBIUN
— ¢ioneroBa i cHHA YacTHHA CHEKTpa — pO3CIIOIOThCS CUTIbHIlE, a IOt
HaOThes ciabKille, HiX JOBri XBII, TOOTO YepBOHA Ta iHQpauepBOHa HaCTHIIN
criekTpa. L{HM 3yMOBIIIOETHCS BAACHHI KONip BOAH SIK PEIOBHHH — ONyOHi 4it
cuHill. ¥ MopchKilt BoAi 6araTo pi3HOMAHITHHX AOMIIIOK, fKi BILIMBAIOThL HA
MporecH MONEKYISIPHOTO MOTJIMHAHHS i po3ciloBaHHA CBiT/Ia Ta 3MiHIOIOTh KOJHp
BOJIH, 3MIIyI0uH Horo B Gik 3eieHOro. OcKiIbKH KilbKICTh i AKICTH AOMIIIOK
JyXe pisHOMaHITHa, KOJNip BOAM TaKOX MOXe MaTH Pi3Hi BIATIHKIL.

Jli1st BU3HAaY€HHA KOJILOPY iCHYIOTH Di3Hi METOlH, ajieé 4acTO BHKOPHCTOs
BYIOTb HaMITPOCTIMINii, KU IOJArae y BUKOPHCTaHHI €TallOHHOI cTaHzapTHOl
HIKaJIX KOJPHOCTI.

Cuni KONMbOPH XapaKTepHi U BiAKPHTHX BOJ OKeaHiB i IIIHOOKHX MOpiB,
3esIeHi BLATIHKH MaroTh BoAH WeNbdy, OiMBIIOCTI MOPIB i BEMHKHX BiIKPHUTHX
MpocTopiB okeaHy. 3enmeHi BoAW B AKUX € Oarato JOMIINOK, 3BHYaiiHO
BiApizHsilOTECA J00po0 MPOAYKTHBHICTIO, B HHX. pO3MillleHi paHouy
MPOMHCIIOBOrO JIOBY pHOH. CHHI BOAH BiAPi3HAIOTbCS MAaJIOK KilbKicTIO
JOMIlIOK, XHTTS B HI/IX PO3BHHYTE cnaGKime. IcHye HaBiTh Takuil BHpas, IO
CHHsIBA — 1€ KOJip “MOpPCBKHUX IycTels” .

Konu ouiHI0I0Th K0Jlip MOPCHKOI BOJH, TO BiIpi3HAIOTh KO.TIlp BIIaCHE BOJN
i xonip mosepxHi Mops. Konip BoAH CTBOPIOETBCS il BHIPOMIHIOBAHHAM, 116
cBiTHIO, sKe e Big Mops. Kostip moBepXHi 3yMOBIIOETLCS CBITIIOM, ske Bijx Hef
Biabunocs. IlpoMinb, IO najjae Ha NOBEPXHIO MOpPs, BXOLHTbL Y BOAY JIHING
JacTKOBO, TIPHYOMY 3aJloMiIeHUM. YacTka BiIOHTOrO CBiT/ia 3alexHuTh BiJl Ky1d
TIaJiHHA: YMM BiH MEHIIHEA, THM MeHINA yacTKa pafiauii Binbusaerbes. JIoauna
JUBUTLCA Ha TOBEPXHIO MOpPsl 3BHYAiHO IIpH JyXe BEJIMKHX KyTaxX IaJiHHA,
TOOTO KYT 30py Hae OaH3BKO OO TOPH3OHTY, TOMY B OYi NaJac IEPEBAXHO
Bizibure ¢BiTIO (TipH KyTi Maginag 95°, To6To KyTi 30py 5°, BiAOUBacThes 60%
eteprii ). Ocb YoMy IIOBepXHS MOps MOXE MaTH BHIAHMHHA Kojlp
HaiipisHoMaHITHIMHI (KOBTHII, 30JIOTHCTHII, 6arpoBuii, YOpHHIT) 3aJeKHO Byl
KOIbopy Heba. ToMy NpH crocTepeXeHHS X 3a KOJbOPOM BOAHM HEOOXiJHO
3anobirati BIUIMBY BilGHTOrO cBitna). KyT 30py noBHHeH OyTH HallpaBjcHHM
MEepIeHIHKYIIPHO A0 NOBEPXHi BOAU.

CBiTOBOMY OKeaHy i MOPAM BIIACTHBE CBITIHHA i IBITIHHA BOJN. CBITIHHAM

MOPSA Ha3sHBAE€ThCd 30UTbLIEHHS BHOYI SACKPaBOCTI MOPCBHKOI IOBEPXH,

CIIPHYHHEHE CBITJIOM, 110 {ioro BHIIPOMIHIOIOTE MOPCEKI OpraHizmMu. Taxe cBiTig

BHHHKAE BHACJIZOK MacOBOI'O CBITIHHA MIaHKTOHY (OaxTepilf), a Takox Meays,
pub Tomo.
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L{BiTiFEA MOps — He3BUYalHI 3MiHH KOTLOPY NOBEPXHI MODS, CIPHYUHEH]
GionoriynuMu  ¢pakropamu. Ile gBHINE — HAGTAOK GYPXJIMBOIO pPO3BHTKY
| pocHHHEX 1 (PiAiNe) TBapMHHHX OpraHisMiB. MacoBi CKYIHeHHS SKOTOCH
| olHOTO OpraHi3sMy 3a0apBIIOIOTE MOBEPXHIO MODSA B KOBTHUH, pOXKEBHIL,
f YCDBOHMI Ta iHml KombopH. Tak, IPY MacOBOMY PO3BHUTKY JiaTOMOBHX
Botopoctelt OU1 THXOOKeaHChkoro y3bepexaxs ITiBHIIHOT AMEPHKH Mope Mae
komp kpoBi. B AsoBcbkoMy Mopi B JiTHift HepioJi cHHBO3eNeHi BOZOPOCT
i HAZAI0Th BOJi 3&JIEHOTO KOIbOPY.

Po3xomxenHs CBiTIIa y TOBILi BOX OKeAHy Mac BelluKe GiojlorivHe 3HATEHIS,
OCKUTbKH 3YMOBJIIOE MOXJIMBIiCTh iCHYBAaHHS 3€I€HHX BOAOpOCTeH. 3aBmsxu
(I)OToanTesy CTBOPIOEThCS MIEPBHHHA IIPORYKIIiSA ~— Heplla, MOYaTKoOBa CTajis
PO3BHTKY OpPTraHi4HOTIO CBiTY.

AKycTHYHI BIACTHBOCTI MOpcskoi Bogd. Boa Mae BIacTHBOCT nobpe
| IPOBOMIMTH 3BYK, TOGTO M4€ BIACTHBICT 3BYKOIIPOBiAHOCTI. B Mopi 1miBH/KiCTE
| 3BYKY 3aJI€XMTh Bill TEMIIEPATYPH Ta COJIOHOCTI BOJAM, THCKY, Iif AKHUM BOHA
| iepeGyBae, To6TO Bil IIMONAY. 3aNeXHICTh L BUPAXAEThesd YXKe CKIIafHHMH
eMIipiIHHMH GopMysiamu. [1pu rpy6ux po3paxyHKax IIBHAKICTb 3ByKY B MOpI
 IpuiiMacTbes piBHOK 1500 M/c, BiIXMIIEHHA Bif Wici BENMYMHH 3aleXUTh Bill
i sHauCHb OKEaHOJIOTiYHUX Napamerpis. IIIBHAKiCTs 3BYKy y Mopi 3pocTae npH
¥I0UIBLICHH] KOXHOTO 3 X NapaMeTpiB. Tak, NpH MiABUIIEHH TeMIepaTypH Ha
1°C BoHa 3pocTae npuOIU3HO Ha 4 M/C B XONOAHIH Boxi (pkwe 10°C) i Ha 35 M/c
jy Terniii (Buie 25°C). 3MiHa cONOHOCTI BIUIMBAE HA 3MiHH IIBMAKOCTI 3BYKY B
FMODI ZTyxe ci1aBo, a 3i 3MEHIIEHHAM IMHGHHHE Ha | M WIBHAKICTL 3BYKY 3pOCTae
npubnusHo Ha 0,02 m/c.
3BYKOBHI{ CHI'HaJI, PO3XOAAYHCH Y TOBIIi MOPCHKOI BOJIH, B Mipy BifRaineH-
HA BiJl JUKepena 3ByKy ciabluae, 3aTyxae. 3aTyXaHHA 3BYKY Mac TpH [TPHYHHH.
Ilo-niepure, mpu PO3XOMKEHH] 3BYKY Y BHIVISUI cdepHuHOI XBHII Horo €Heprig
3MEHIIYETLCA MPOTIOPLIAHO KBaIpaTy BiicTaHi Bill /Jokepena. [To-apyre, 3BykoBa
CHEPT1s B IIPOLIECT IPYKHHX KONNUBAHb CEPENOBHILA NMOMTTHHAETHCS | TIEPEXOANTD
| B TEIUIOBY eHeprilo. ITo-Tpere, 3ByK pO3CiIOEThCA, PO3IXOAIAUHCH Y Pi3Hi CTOPOHH
Bil 3BYKOBOTO HpOMeHs. Ll KUTbKiCTh OLHIOETHCS KOEDillieHTOM 3aTyXaHHA
(zenbenu Ha KM).

KoepillieHT 3aTyxaHHs 3BYKY B MOPi HEBEJIMKHI i 3pocTae 3i 36LIbIIeHHAM
HacTOTH 3BYKOBHX KOJIHBaHb. Yepes He3HawuHe MocnaliieHHsA 3BYK MOXE
PO3XOJAMTHCH HA AY)Ke BENUKi BificTaHi, X04a e MOMXJIHBO HE 3aBXKAH, OCKUILKH
€ e OOMH YHHHHK, SKUH BIUIMBAEC Ha JAJbHICTh PO3XOKEHHs 3ByKy. Lle
crpatudikallili BoA OKeaHy, IO IPHBOJAMTH O HEOHOPIAHOCTI IIBHAKOCTI
I3BYKY 110 BepTHKaJ. 3ByK, Mepexo/iadH i3 mapy B map, 6yJe 3aTOMIIIOBATHC,
BinuyBaTH pedpekiio, noAi6Hy CBITOBOMY IIpOMEHIO, HaMAaraluHch
(HAGJIH3UTHCE JIO0 LIapy 3 HIDKMMMH 3HAYEHHSMHM [IBMAKOCTI, TOGTO 40 BOMH
IMEHIII TEIUIOi i MeHI conioHoi. IIpH TakoMy XOAi 3BYKOBHX HPOMEHIB I10
BEPTHKAl B pO3pi3si MOps MpOMeHeBa KapTHHAa MaTHMeE TaKUil BHITIAL, SK
MOKa3aHO Ha pHC. 8.5. IcHye 6araTo Takwx THUINB, TOMY i IPOMEHEBHX KapTHH
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Puc. 8.5. CxeMa opMyBaHHS IiABOXHOTO 3BYKOBOIO KaHaly (Tpackropii 3By-
KOBHX MpOMeHiB). 37iBa — BepTHKaJAbHM poanofin (npodinb) WBALKOCTI 3BYKY

PO3XOJUKEHHS 3BYKY Tex Oararo.

BciM THIAM KpDHBHX IpHTaMaHHa OAHA OCOOJIHMBICTB. 30CEPEIKCHHM
3BYKOBHX XBHJIb ¥ HIapi 3 HAHMEHINOI0 MBHAKICTIO 3ByKy. CaMe B 1boMy 1mapl
KOHLIEHTPYEThLC eHepris pPO3XOIKEHHS 3BYKY, TOMy HOro Ha3HBaIOTh
MiIBO/HMM 3BYKOBHM KaHAJIOM, a lap HaiMEHINOi MBUAKOCTI — BiCCIO KaHany.
B upoMy mmapi (XBWIEBO/i) MOAUIHBE Jalleke i HaBiTh HajjaieKe PO3XOMKEHHA
3Byky. Tak, B 1956 p. 3Byk Bin BUOYXy TepMosaepHoi 6ombu Ha atoni bikini
(Mapmasutosi ocrpoBy B TuxoMy okeaHi) 6yB 3apeecTpOBaHH IriIpo¢ OHAMH ia
BepMyAcEKHX OcTpoBaXx B AT/IaHTHIHOMY okeaHi (Ha Bificrani 22 000 kM).

IcHyBaHHA 3BYKOBOTO KaHany JO3BOJAE€ KODHCTYBATHCH HHM 3 METOK
3B’93Ky: aKyCTHKAa B MOpi 3aMiHIOE pajio, OCKiJIbKH pafiOBHIIPOMIHIOBaHHS Y
BOJi JyXKe IIBUIKO MOMIHHACTLCSA.

8.10. Jlix B oxeaHaxX i MOpsAX

BianoBifHi KNiMaTHYHI YMOBH CIIPHAIOTH YTBOPEHHIO JILOAY Ha OijibLuiil
yacTHHi noBepxHi CBiToBOro okeaHy. TepMiH CTOSHHA JLOAY Pi3HHH B PisHIX
paiioHax OKeaHy Di3HMil — Bifl KiNBbKOX THXHIB ¥ IOMIpDHHX IIHPOTax AO IOC-
TiliHOTO B NONSAPHHX mmpoTax. [lnoma, 3aiHATa THOAOM, B APKTHII JocArae
Maiixe 11 MIIH.KM? (KBiTeHB), B AHTapKTHII — Maibke 20 MITH.KM? (BEpeceHb).
Pi3HOIO MipOIO JTLOJIOM MOKPHBAETHC P MopiB (I'pennanickke, bapdina ta
iH.) i minsHKy oxeaniB (pafion m-Ba HelodayHmieHn Ta in.). JIii yTBOPIOEThCS B
Yopuomy i A3oBcbkoMy Mopsax. Ilpuuomy B YopHOMY MOpi BoJa 3amepiac
NIHIIE B 38TOKaX NiBHIYHO-3aXiAHOI YacTHHH, a B A30BCLKOMY 3a 3HMY JILOLOM
NOKPHBaEThesA Bes akBatopis. Ha Mopsx, fki omuBaioTs Gepern Pocii, 1ix crio-
CcTepiraeTbest KOXHOrO poky. I TUTbKH OfHH 3 i BEAMKMX NOPTiB, — MypMaHCLK
— HE 3aMep3ac, IO MOACHIOETHCs BIUTHBOM Terutoi Tedii I'osibderpimy.

TIpouecu NLOAOYTBOpEHHS B MpicHif i MOpchkifl BOAiI mpoTikaoTh
HeOJHAKOBO, OCKUIBKH Ll BOAM MaloTh pisHi ¢isuuHi Ta XiMmiuHi BiacTHBOCT
TlpicHa Boaa crioyarky gocsrae Haiibinbiioi ryctuan npH 4°C, a xani saMep3ac
npu 0°C. B mponeci 3amep3aHHs MOPCbKOI BOJAH BEIHKY poJib Bifirpae if
conosicTh. Jina Mopcbkoi BOAM CONOHIiCTIO Oinpine 24,7%o0 TeMIepaTypa
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HaMOILIIOL I'YCTHHH HHXYa, HiK TeMIepaTypa 3amepsaHHs. ToMy fo camoro
MOMEHTY 3aMep3aHHs I[OBEPXHEBHMH INap BOAM Bax4ae, W0 CIPHYHHIOE
inTeHcHBHE IepeMilllyBaHHY i NiAHIMAaHHA TEIUIMIXX BOJX Ha nosepxHio. CaMe e
nepeMimyBaHHx i ypr,umoe nsonoyTBopeHud. 11{o6 [O4an0cs 3aMep3aHHs
qepes Ky cnosmbmoen;cx (IOpiBHSHO 3 MPICHOIO) 3amep3amm MOPCBKOL Bozm
— HH3bKa TeMIIeparypa ii 3aMep3aHHs. Bike mpu conoHocri 24,7%o TemriepaTtypa
' 3aMep3aHHs ckiafae —1,33°C, a npu cononocri 35%o BoHa jgopisHioe —1,9°C.
- KpiM TOTO, MPH JbOJAOYTBOPEHHI BHACHIAOK BHIAMIiHHA COJEH OCOJOHIOETHCA
nosepxHeBHil map Mopsa. OcTaHHe CIPHIMHAETBLCA A0 HOBOTO NepeMilnyBaHHA,
a OTKe H A0 YIOBUIBHEHOTO HAPOCTAHHA JILOAY.

IlouaTkoBi cTajii yTBOpeHHsA JIbOAY Taki. binga spep kpucranmisarii

| yTBOPIOIOTBCSL YACTKH JILOAY, KOTpi MaloTh ¢opMy IpiOHUX IHCKIB, dKi,

3POCTalOYHCh, IEPETBOPIOIOTLCS Ha J6OJOBI FOJIKH — KPHCTAIH YHCTOTO JHOAY
3aBJOBXKKHM Bif 0,5-2 cM 110 10 cM. JIboaoBi ronky, 3sMep3aourch Mix co6oio,
YTBODIOIOTh Ha IIOBEPXHI MODs C4/70, AKE Ma€ BUIIBJ IUSIM CipyBaTOro KOJNbOpY.

] CHlF 110 BHIIagac€ Ha ITOBCPXHIO MOpﬂ ymmbmoe'rbcs[ i NEPETBOPIOETHCA B

KamorogibHy Macy, sika Ha3HBacTbCSH CHIKYPOIO.

Skio Mope criokiliHe, 3 cajla YTBOPIOEThCA CYUUIBHHI TOHKHEH JhOOBHE
 IOKPHB 3aBTOBHIKH [0 5 cM. V COJIOHHX BOAAX BiH eJaCTHYHHII, Mae MaTOBY
MOBEPXHIO i Ha3MBaeTbcs HLUTacoM. Y PO3NpPICHEHUX BOJaX LieH IOKPHB Mae
BUIIAA Tpo30poi ONMCKydoi KipKH i Ha3sHBA€TbCS CKISHKO. IHOAI mpH
c1abKoMy XBHITIOBaHHI JIbON0YTBOPEHHS BiIOyBaeThcst 3 6araThox LEHTPIB, IIpH
 [I5OMY YTBOPIOIOTHCS HEBENHKi KDHXHMHH Y BADJIAL AUCKIB JiameTpoM 30-50 cM.
Takuii 1ig KictaB Ha3By MUTHHYACTOrO.

3 HapoCTaHHAM CKJISIHKH i Hijlacy, a TaKOX IpPH 3aMep3aHHi CHiXypH i
MIIMHYACTOI'O IbOAY YTBOPIOEThCS IIOPIBHAHO PiBHUIL JIiX CipOro KoJbopy, AKuit
HA3HBAETLCA MOJIONHM JI50J0M.

ToBmHHA JIBOAY 3POCTAE INOCTYNOBO. A caM JIid, IO HapocTae, Mae Tpa-

f BHJIbHY KPHCTAJIIYHY CTPYKTYDY i OLIbIN NTpO30pHiA, HiXk BHIepO3MillleHi Hapu

IbOAY.

‘ BaxuiuBolo BJIACTHBICTIO MOPCBKOrO jboxy € Horo conxowicts. Ilin
 COJTOHICTIO MOPCBHKOTO JTLOAY PO3YMIIOTh KiIBKICTh coeif B rpamax Ha 1 kr
BOIY, oAepxaHoi npu Horo posrommoBanHi. CONMOHICTE MOPCHKOTO JILORY
3aJIEXHUTh Bil COJIOHOCTI MOPCHKOI BOAM, 3 SIKOI BiH YTBOPHBCAH, Ta LIBMAKOCTI
JILOJOYTBOPEHHA. YNM CTapilliMi JIiZ, THM MEHIIA Horo coliioHicTh. CeoNleHicTh
MOPCBKOTO JIbOAY KoJiMBaeThed Bift 0 10 18%o npH cependix 3HadeHHAX 3-8%o.
' Haiibinb1na cooHiCTh Ha 1109aTKy 3UMH, alie B LIUIOMY BOHa B 45 pa3iB MeHIna
| COJIOHOCTi BOJH, 3 IKOI YTBOPHBCA JH/I.

Jipyroo BaxIMBOIO BIACTUBICTIO MOPCBKOTO JILOAY € IHLIBHICTS, SIKa 3ajie-
KHTb BiJl TEMIIEPATYPH, COJIOHOCTI, IOPUCTOCTI JILOAY, 8 TAKOXK Bil KLNBKOCT
HyXHPLIB IIOBiTPA, IO B HHOTO BKIIOYeH. II[UIbHICTE YHCTOTO NMPiCHOrO ALOAY
— 0,917, nuromuit 06’eM — 1,0998 (nuroMuii 06'e€M TUCTWILOBAHOI BOAH —
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1,00013). TakuM 4HHOM, IIPH IIEPEXO/Li BOJH 3 pifikoro crany B TBepHi i 06'¢M
36ibIIyeThes IpHOIIH3HO Ha 9%. BinmosingHo 1o 1poro mpudiisHo 0,1 acTHHI
TaKOl KPHKHHH MiTHIMAETHCS. Hall BOMIOKO, & 0,9 — 3aHypeHi y BOAY.

[cTOTHE 3HAYEHHs MAOTh MeXaHi4Hi BracTHBOCTi yiboay. I1in MeXaHiYHHUMUI
BIIACTHBOCTSMH MOPCHKOTO NBOAY PO3YMIIOTh HOrO ‘3AaTHICTH MPOTHCTOATH
BIUTHMBY 30BHIINHIX ciil. TaKuMU CiIaMH € TIPYXKHICTB, TBEPAICTH | ILIACTHYHICTh.

MexaHiyHi BIaCcTHBOCTI MOPCBKOTO JIbOAY 3aJICKaTh Bijf lOTO COJIOHOCTI,
TeMmmepaTypH i rycTHHH. MOpPCHKHH JIiI MEHII MilHHH}, HiX PpiYKOBHIl,
BpaxacTbcd, IO MilHICTL MOPCHLKOTO JIbOAY cTaHoBUTL 75% MinHOCT
piuKOBOrO JIbOAY. ITixaBi AaHi MOAO OO HaBeedi B Tab1. 8.5.

Tabmuua 8.5
XapakTepUCTHKA npoxolmMocTi MO MOPCBKOMY JbOAY
HaliMeHua TOBUMHA, CM
HaBaHTaXeHHA poxoaMMicTb 3 PU3BMKOM HopmaJsibHa
Ha Mexi MiuHocTi npoxoanMmicTb
JIVDKHUK 3,8 6,3
BepuHnk 11,3 17,5
ApromobBinb (3T) 20,1 26,3
TpaxTop (10T) 35,0 46,3

3a [OXO/KEHHSIM JIil OKeaHiB i MOpiB NOAIAETHCA Ha MOpCEKHH, piukoBHHl
i MareprxoBHii (rTeT9cpHHA). Y IMiBHigHOMY—JILOJOBHUTOMY OK€aHi 3yCTpida-
JOTbCA Bei I BUAH JILOAY, alle HaiOiIb1ie MOPChKOTO. PiukoBuit J1ii BAHOCUTELCH
B MOpE PidKOBHMH BOJIaMH, [NIETYEPHHIT yTBOPIOETHCS IIPH ofbnaMyBaHHi YacTHH
JIbOJIOBHKIB, @ MOPCBKHI1 — Ge31mocepeAHbO B MODi 3 MOPCBLKOI BOIH. 3p0o3yMilo,
1110 B MOPSAX, AKi OMHBAIOTh AHTapKTHIY, PiYKOBOT0 JbOAY HE OyBac.

€ pisHi cragii po3BUTKY MOPCBKOTO JILOAY 3a BiXOM: /709aTKOBI (OpMH,
Hinacopmit (MoqoAHIT) iR, CIpHH, GITHA, OAHOPIYHHA, JABOpIdHIH, GaraTopid-

HHIf (ApKTHYHHH 1TaK).
3a XapaKTepoM PYXOMOCTi JiJ IOAUIAETBCA HA Hepyxomui i mnaBydni,
OcHoBHa opMa HEPYXOMOro JBOAY — mpHaf, NPUKpiIUIeHHi o Gepera,

ocrpoBa. BiH, K [paBHIO, OJHOPi4HHMH, ane B OKPEMHX MicIsIX MOX¢
36epiraTrcs Garato pokiB. Taxuil GaraTopiuHMil Npurail sycTpivaerbes G
6eperip ['pernanii i AHTapKTHIH, HOro TOBIIKHA iHozi Gineine 3 M. HaiiGuisim
PO3BHHCHHK TIpHIaii B OKPEMHX MOPAX ITiBHiunoro JILOZOBUTOrO OKeaHy, 1€
BiH [OIMHPIOETRCA Ha COTHI KUTOMETPIB.

B apKTHUHIX MOPSX 3yCTpi4aloThesl 0COBIB GOPMH HEPYXOMOTO JILOJLY
— cramyxs. 1le okpeMi TOPOCHCT JIbOXOBi YTBOPEHHA, AKi ¢ Ha MinuHy |
MaloTh BENHKi BEpTHKalbHI po3Mipu. BucoTa [MiABOAHOI YaCTHHH CTaMyX -
20-25 M, HagBogHOT — 10-15 M.

He 3p’s3anuit 3 GeperoM Jiif, sKHE pyXaerbes Ml nmieo BiTpy H Tedift,
HA3HBAIOTH IUIaByYHM 260 Apeiigyroumm. Jlns CBITOBOrO OKeaHy BiH € mepe-
BaXAIOu0K0 GOPMOIO i TOAIIAETbCA HA GHTHH A | asonosi noaq. [Jo 6uroro
NTbOAY MOXe HajexaTH KpyNHOOHTHH (y momepeuruky — 20-100 M) |
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ApibHoGuTHI (2-20 M). JIbonosi moms 3a miomelo 6yBalOTh BelnMuesHi (Y

NONepevHIKY i?ivnbme 10 xM), Besuki (2-10 kM) i #pi6Hi (0,5-2 kM). Yacro Ha
piBHill TbOMOBIA MMOBEPXHi B Pe3yNbTaTi NOINTOBXiB abo CTHCKYBAHHS JILOLY
YTBOPIOIOTECS HATPOMAJDKEHHS, KOTpi CKIafaloThCA 3 YIAMKIB KPHXHH, SKi
HA3HUBAIOTLCI TOPOCAMH. ‘

KinpkicTs b0y Ha NOBepXHi MOps, HOTO rycToTa OLUHIOKOTLCA, 4K i

XMapHiCTh, ¥ 6aqax. 3a 10 Ganip npuiiMaeTbcsd HOBEpXHs, MOBHICTIO TIOKPHTA
| IEOJIOM, 3a 0 GaniB — 4ucra Boaa. IlpoMixsi KiTLKOCTI oLjHIOIOTES Tak: 10%

axBaTopii 3aifHaro neogamMu — 1 6an, 50% — 5 Banis.
. MaTepm(qBHH JIi Y MOPpi 3'IBNFE€TLCS B PE3YIILTATI CHIOB3aHHA JIbOMOBHKIB i3
cyti abo TpH BiKOJIOBAHHI BEJTHKHX MacHBIB Bifl IIEILHOBOTO LAY y30epexoKs

| IIOJBIPHIX KpaiH. VY IepioMy BHINIAJKY YTBOPIOIOThCS aHcOeprd (KibKa KM Y

NOIEPEYHNKY), B APYIOMY — JI5040B1 ocTpoBH (30X35 KkM).

'AI.?C'O'cpI'I{ OyBaloThb KilbKOX BHZIB, Halfuacrile 3ycTpiNaroThes CTOJIO-
nomi.im‘ i mipaMiganeHi. Iepuii BiIIAMYIOTLCA Bil BENHUKHX JTHOXOBHKOBHX
A3HKIB 1 MalOTh piBHy [TIOBEPXHIO, BOHM IIOIIMPEH] NMEepEeBaXHO B AHTAPKTHII;
ApYri XapaKTepHi julsl NyXe PYXOMHX JIbOZOBHKIB. YTBOPIOIOTHCH MOPIBHAHO

| HEBEJIMKI .ch6epm, AKi BiZpa3sy X I1epeBepTAOTBCA BEPUIMHOK JOTOPH.
- [lomupeHi BOHH B ApKTHII. AHTapKTHYHI aitcGepru icHyoTh 10 pokiB i 6inbie,

_apK"qui — He Oinbine 2 pokis.

I'[pf)uec 3aMep3aHHI MOPCHKOTO JILOLY TPHBAE O TEMIEPATYPH — 55°C.
Ipu wiit 'TEMNEPATYpi 3aMep3aloTh BCi 3ryCTKH PO3COJY, AKi MOXYTE 3HAXoO-
JAUTHCH MiX KPUCTaIaMHt JIbOZLY, i yTBOpIoeThes cyMilll KpHCTAIIIB JILOAY i codei
— Kploryipat. AJie JiesKi CoJli KpHCTali3yIoThCs | IPH BHILIH TeMIepaTypi: Bxe

IIPH JEAKOMY 3HUXEHHI TEMIIEpATypH BOAH HIXYE TOYKH 3aMe€p3aHHA 3 Hel

BUMajgac kapboHAaT Kanblilo; NpH TeMneparypi —-8,2°C i3 po3cony BHIIafaloTh
3I'YCTKH cynbd)aTy HaTpilo; NMpH TemrepaTypi —23°C — xnopuay; —55°C —
XIIOPHCTHH KanbLif. 1i TeMnepaTypH Ha3sHBAIOTLCH EBTEKTHYHHMH.

3 TiBHILEHHAM TEMIIEPaTypH BiJy — 55°C MOpCBbKHii il TOYMHAE TaHyTH.
BHaciifoK BHMIaNaHHA y BOAY coiled B HbOMY 36LIbIIyeThes KiJlbKicTh HOP.
I[gnbme NociabieHts JbOAY CIPHYHHSE NPOHECH BHITAPOBYBAHHS i TaHEHHS
cHiry. B mepiioMy BHIIamKy JIifi NEpeTBOPIOEThCS HA mapy, B ApYroMy — Ha
BOAY.

vICHyC psa knacudikaniit Box CBiTOBOro OKeaHy 3a XapakTepoM JIbOAY
SKHH B HUX 3ycTpivaerhes. 3a knacudixauieio B.C.Hasaposa i 10.1. IC’I‘OLUHH:’:;
BUILAIOThCS: 1) MOpS 3 em30qHYHIM JT50A0M, I ¥ TAKUX MOpsX GyBac He
IIOPOKY, B3HMKY MOXe 3’SBJIATHCh i 3HHKATH Kiybka pasis (IliBuiume i Yophe

'MODS); 2) Mops 13 cesorwHM apogom (OxoTebke, Banrilickke, SnoHchke, Bine);

3) MOPpS, B AKHX 3aBXIH € JILT, IO TPYITY, B CBOKO YEPTy, MOXHA PO3JIUINTH Ha JBi
MArpynu: a) Mops, B AKHX OiNbllla YacTHHA JIbOAY TaHe BIITKY, a YacTHHA
3aNHIIAETBCS (bapenuiose, Kapcbke); 6) MOpsi, B SIKHX JIifl € Liuit pik, T06TO i
BILITKY, i B3HMKY (CxinHo-Cubipcbke, UyKoTchKe, LEHTpajbHa ’qaCTm{a
IliBHiuHOrO JILOAOBUTOrO OKeaHy, GUIbLIICTE MOPiB AHTAPKTHKH). “
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JIboOBi pajioHH MOXYTh MATH JIiJ{ PI3HOTO NOXOMXEHHA: BIacHUH, axuit
3’SIBUBCS Ha MicIli (K y TIONSPHHEX MODAX), YU HPHHECEHHT 3 iHIHX paioHiB, K,
HaIpUKIaI, g y pafiodi Hetogaynmienma.

V niBHiugifl MBKYJi JHOAOBHI NMOKPUB YTBOPIOEThess B IliBHiuHOMY
JIromoBHTOMY OKeaHi Ta iforo MOpsIX; MiBHiUHil YacTHHI ATIAHTHYHOT'O OKEaHy
Ta JesKHX jioro Mopsax (barrilickkoMy i A30BCHKOMY); HEAKHX paifoHax
IMiBHigHOTO MOpA i nMiBHiuHO-3axiAHil wacruHi YopHoro Mops. Cepen Mopis
Tuxoro okeany JIb0JIoM BKpHBaeThcs OXOTChKeE, MiBHIYHA YacTiHa bepiHrosoro
i SIMOHCLKOro ‘MOPIB.

B IliBniunoMy JIkomoBHTOMY OKeaHi Jifl 30epiracTbcs MpOTATOM LUIOIO
POKY i 3HAXOMHUTHCS B MOCTiHHOMY pyci. BHHATOK CTaHOBJIATS JiuLie npubepexi
pafioHH apKTHYHHX MOpiB, Ji¢ B3HMKY YTBOPIOEThCS JILOAOBHH MpHNaM, skuil
BIITKY pyHHYEThCs; MAaKCHMATbHOIO PO3BUTKY JILOJOBHH MOKPUB JOCATac B
Gepesui. BiIiTky B ycix MOPAX APKTHKH BiIKPHBAIOTBCS BENHKi IPOCTOPH YHCTO!
BOJH, MepeBaxHo Gins Geperis. JIix npy HBOMY 3aJHINAIOTHCA B YCIX MODSIX, ale
CKYIUYEThCS, YTBOPIOIOUH JILOMOBI MacCHBH, iX HapaxXOBYEThCsl AECATH Y MOPAX
pocifichkoro cekTopa ApKTHKH i YOTHPH — B aMEPHKAHCLKOMY ceKTopi. JIbozoBi
MacHBH CTBOPIOIOTLCA CHCTEMOIO Tediif i BiTpiB, BOHI NpHYpOYeHi A0 NEBHOIO
reorpadiyHOro paiioHy 3 BEIHKOI TYCTOTOI JbOAY (He MeHIie 6 OaiiB).
Jipeiidyioui apKTHYHI JTHOIH BUHOCATHCS B ATVIaHTHYHHIT OKeaH Yepes IpOXil MiX
I'pennangicio i IlninGepreHoM, a TakoX uepe3 NpoTokH KaHaackkoro
APpKTHYHOTO apXifenary.

B paitoni I'perntangii, niBHiuHoro ysoepexks Kanamu i Heiodaynmmesay
4acTo 3ycTpiaroThest aifichepri. BoHH 3apolkyloThes Ha ysGepexxsix I'pe-
nangaii, [noindepreny, 3emii (DpaHua-I‘;Iocmba, Hosoi 3emii, IliBuiuboi 3emn
Ta OKpeMHX ocTpoBiB KaHamchbKoro ApPKTHYHOTO apXimejiary. BuHOCATBCA
aiicGepru B oxeaH nepesaxHo Jlabpanopcbkoio Tediero i gocaraoTs HeodayHi-
feHchKOI GaHkH. Mexa MOIHpPeHHs Nboy B IBHIYHiH YaCTHHI ATIAHTHYHOTO
OKe€aHy NMPOXOJUTE HiBjcHHiime 72° MH. 1.

V TuxoMy okeani Jif 3aiiMae oOMexesi pafOHH, INO ITOSCHIOETHCH
BY3bKicTIoO BepiHroBoi NpOTOKH, Yepes AKY BHHOCHUTHCH APKTHYHHH JIA
Haii6inbime BKpHBacThed JboJoM OXOTCBKE MOpE, B SAKOMY JO KiHLS 3HMH
3aMep3ae Bca Horo miBHiUHA i HiBHIYHO-3aXigHa dacTHHa ax Ao CaxamiHy. B
BepinrosoMy MOpi JIbOJIOM BKPHBA€TbCsl TUILKH MiBHIYHA YaCTHHA, CIOAH X
yepes BepiHroBy NMpPOTOKY BHHOCHTbCA Il apKTHYHOrO MOXO/KeHH:. B
SInoHcbkoMy Mopi 3amep3aloTh npoToku Tarapceka i Jlanepysa, y3Gepexoka
Ipumop’s i 3aToka [TeTpa Benukoro.

Ifogo miBAeHHOI MmiBKyJi, TO JIbOZOBE Kilblie HABKOIO AHTAPKTHAMN
Jocarae mHpuHH 500-2000 kM. JIig icHye winuit pik, ane miouia, 3aiHATa HUIM
NPOTHIOM POKY, 3MiHIO€Thest. TIpH HaiiGibIIOMY PO3BHTKY JIbOAOBOIO IIOKPHBY
(y BepecHi) KpOMKa JIboJly NPOXOANTE NPHOIH3HO Mo 60° MA.IN. IMiAHIMAIOUHCh
10 55° Ha miBAEHb BiJ AQpPHKH i OMycKarouuch 4o 65° B paloHi Ha miBAeHHHA
saxig Bim IliBmenHoi Amepuku. B AHTapkAHdi AyXke 4acTO 3YCTPiYalOTheA
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aficOepr, IpUYOMY BOHH MOXYTb iCHYBATH JOBI'O i 3aIUIHBATH AYXKe AAJIEKO Bif
- MICLI YTBOPEHHSI: BOHY CIIOCTEPIrajich JaleKO 33 MEXaMH aHTAPKTHYHHX BOJI,
Ha 50-40° i HaBiTs 30° my.m. 3apeccTpoBaHi aiichGepry 3aBIOBKKH Bif| J1eCATKIB
KitoMerpiB 10 150-160 kM, BHCOTa Haz piBHeM Mops gocarae 40-50 M i HaBiTh
90 M. ITpo 3aranbHy KUIBKICTH aiicOepriB rOBOPUTH BaXKo, MPOTe SIK HPHKIAL
MOXHa HaBECTH TaKi JaHi: 3a JIeCATE POKiB criocTepexeHs (1958-1967) B gesxx
OHOTPafyCHUX KIiTHHax (1° 3a MHPOTOIO i JOBroTOI0) 3HAXOMIIIOCH 0 200
 alcGepriB, ToOTO B cepeaHroMy 1o 20 ajicGepriB Ha pik. Bcboro B ceKTopi
okeaHy Mix 10 i 100° cx.z. 3a i 10 pokiB criocrepiranocs 33500 aitcGepris.

8.11. PiBens oxeanis i mopin

IToBepxust CBITOBOrO OKeaHy MOBHHHA MaTH GOpMy reoifa — diryp, sika

HEIO Bipi3HAETHCA BiJl MPAaBIWILHOrO eTincoina obepTaHHs 3eMIl, KOTpHit
YTBOPIOETBCA CHIAMH TSAXKiHHA i LEHTPO6ikHOIO B pe3ynbTaTi go60BOro
obepranna 3emii. CrokifiHa MOBepxHsi OkeaHy NpHIAMAETbCT 3a OCHOBY,
“HyIbOBY” U BiVTIKY BHCOT CyINi Ta IIHGHH OKeaHy.
» PeanbHo x CairoBuit oxeaH nepeSyBac B GesnepepBHOMY pyci, i LIOBEPXHA
' HOTO HIKOJIH HE 3aIMIIA€TLCA CIIOKIHHOIO, a 3a3Ha€ MOCTIHHMX BepTHKANbHUX 1
TOPH3OHTaNbHIUX pepeMimeHL BOJHHX Mac. Ha Hei BINIMBaIOTE CIUIM, 3yMOBIEHi
FLIDOMETCOPOJIOTIYHHMU  TIpOLecaMt, NPHIUIOBOYTBPOPIOBAILHUMH CHIAMH
Micaus i CoHLs, reoUHAMITHUMH CHJIAMH, Ki CIIPHYHHIOIOTH BiKOBi 3MiHH
'Mgo'f KOpH, IABOXHI 3eMJIETPYCH, PO3IOMH i 3cyBH. Taki 36ypeHnst MaioTh
i3Hi 1epioAH i aMILTITYH, MO CTBOPIOE BEIHUE3Hi TPYAHOMI NPH BU3HAYeHHi
TNONOXEHHSA PiBHEBOI MOBEpXHi. BHMIpIOBaHHs, NPOBeAeHi i3 CYNyTHUKIB,
‘RO3BOJIIIIN BUSBHTH BiAXIUIEHHS PeasbHO] TOBEPXHI OKeaHy BiJl TEOPETHYHOro
reoifla Ha JecaTKH METpiB B OOHABI CTOPOHH. Alle reoill 3alHIIAETbCH eKBIIlO-
TEHIAJILHOIO MOBEPXHEI0, Ha sKill 36epiracThed OIHAKOBE 3HAYEHHS MOTeHLIany
CHJTH TSDKi-HHﬂ. Bci nepopmanii piBua BinGyBaloThest Gisist ONOXEHHs PiBHOBArH,
TOMY IIepiOAHYHI i BHNAAKOBI BiIXHWIEHHS MOXYTh OYTH BHKTIOUEHi LLIAXOM
0cepeaHEHH:. To/li 3a/IMAaeTLCs TibKH BILTHB IOCTIHMX GaKTOopiB.

Bucora (akTH4HOI piBHEBOI NOBEPXHI MOpPS Hajl AEAKOK BiMIKOBOIO
NOBEPXHEIO HA3UBAETLCSL PIBHEM MODA | BUMIPIOETbCA B CAHTHMETpAX.

Konnpanus pipHs M7 BINTHBOM IiAPOMETEOPOIOITIHHEX MPOLECIB OIS
TBCSL Ha: CIIPUYHHEH] 3MiHAMH aTMOC)EPHOTO THCKY; MOB’SI3aHi 3 AiCio NOBIT-
p;'nmx F{OTOKiB Ha BOJHY IIOBEPXHIO; Taki, N[0 BHHHKJIH BHACIIOK HEPiBHO-
MIDHOCTI B IIpOLieCi HAJIXO/DKEHHst aG0 BTpPaTH BOAU (BUIAPOBYBAHHS, ONAMH,

[YKOBHIt CTiK) Ta B pe3yNbTaTi 3MiHH TYCTHHH BOAH TOIO. BoHH 6yBaroTh

epioAHYHUMY (ceimi, BITPOBi XBIUTI), HaNiBIIEPiOAHYHIMIL (xoJiBaHHS piBHA,
TIPHYAHEH] 3riHHO-HATiHHUMM ABHIIAMH MYCOHHHX i OpH30BHX BiTpiB) i
erepiofMIHHMH (KOJNHBAHHA piBHA BHACGTZOK 3MiHH aTMOCQEPHOTO THCKY B
KPEMHUX IUKIIOHAX | aHTHUMKIIOHAX, IO IIPOXOASTL HaJl MOPSML).

Konupanusa piBHsA, cnpuuuHeni 6esnocepeHbo Aicio BiTpY, OYBaOThL
OCHTB 3HaYHHMH i JOCATAIOTD iHOAl 1-2 M.
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FriHHO—-HATIHHI 3MIHH DIBHA MOXYyTh OyTH THMYAacOBHMH, CE3OHHHMH |
nocTiliauMu. OcTaHHl 0coOIMBO XapaKTepHi 4 obnacri nacatiB. Tak, nacarit
ATIIaHTHYHOrO OKeaHy Oe3llepepBHO HaraHsaiTh Boay B KapuGcebke Mope i
MexKcHKaHChKY 3aTOKYy, a acati THXoro okeaHy BiransioTh ii Bix [laHaMcbko-
ro nepemuiika. B pesyJibTarti Iboro cepenHiii piBeHb okeany 3 GOKY ATIAaHTHKN
6ins [laHaMchKOro nepemuiika BHINMI, HiX 3 60Ky THXooKeaHChKOro Gepera
pubIH3HO Ha 50 cM. _ ;

THMYacOBi KOJHUBAHHS PiBHS MOXYTh OYTH CIIPHUMHEHi TaKOX CHILHHMH
3MiHAMH aTMOCGEPHOTO THCKY i BiTpaMu, MOB’SI3aHMMH 3 MPOXO/DKEHHAM Hall
MopeM Gapuunnx cucreM (LHKIOHIB i AHTHIMKIIOHIB). Taki MABHHICHHA PiBHA
MOXYTb TIPUBECTH MOBeHi 3 kKatacTpodidnumu Hacniakamu. Tak, nmix gac noBeit|
1924 p. y Canxt-TlerepGyp3i, CIPHYHHEHOI IMHGOKUM IKIOHOM, aTMOC) epunil
THCK YIIaB HIXue 735 MM, a LIBHAKICTB BITPY JOCATIIA B CEPEAHBOMY 25 M/c, TIpit
niopuBax — 40 M/c. '

Tpy BHBYEHHI ce30HHHX (BHYTPIilIHBODIUHHX) KOJMBaHb PIBHA KOPHC-
TYIOThCS BEMHYUHAMH CEPEAHBOro Mica4HOro piBHA. Take ocepeaHEHHN
BHKJIIOYAE BIUIMB BUNAAKOBUX i KOPOTKOMNEPiOAHYHHMX KOJIUBAaHb PIBHS.

BuyTpiuHBOpiUHI KOJMHBAHHA PiBHSA MOpPS HEBEJIHKI 1 3MIHIOIOTECS B MEXax
20-30 cM. Haii6inein BHcOKMiX piBeHb Mopsi OyBae BITKY, KOJH BCl q?a@opxl
(3MeHIIeHHs. aTMOCHEPHOTO THCKY, clabKi BiTpH, BHCOKi TEMIIEPATYpPH, CTIK plll()!s

. s : “ ”

BECHSIHOTO BOOIILIUIL) BeyTh 4O foro pocTy. B3uMKy Bei paxropu “NpallioloTh
Ha 3HIKEHHS piBHg. [1i ce30HH MiIBHIIEHOTO i MOHIKEHOTO CTOSIHHA PIBHA MO
BiTHOCATBLCA IO MYCOHHOTO THITYy IMpKyauii. [IpH il 30HaNIBbHOMY THIII Kapi?‘iul
3BOPOTHA: IIJBUIIEHHH PiBeHh MOPS IIPHIIAJAE Ha 3SUMOBHH 9ac, a IMOHIKEHUH
Ha JiiTHi# (pHc. 8.6).
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Puc. 8.6. Piunmit xig piBus mpu MycoHHoMy (a) i 3oHampHOMY (6) Tuilax
npkyJanii armocepu (3a M.1.€roposum)
11[ —p ga]l';;[MOp (‘-Ie(fali)}ccéxa satoka); 2 — Barymi (Hopue mope); 3 — maT'I:EJ.Ib:A])Iﬁ
(Tlepchka satoka); 4 — Mepryn (Benranschka saToka); 5 — Manina (Dininincnxl
octpoen); 6 — Kuipy (o. Taiteaus); 7 — Iledenra (Bapenuese mope); 8 — Ka.6ej!no'0
(Hopsesbke mope); 9 — TIpumox (lciamacske mope); 10 — Xapruuren (TliBHivHe
mope); 11 — Cimcon (Kanaga); 12 — Biktopis (Kanaaa)
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Cepenui piuni piBHi BUABIIAIOTHCS Pi3HAMH, U0 BKa3ye Ha iCHyBaHHA Oara-
TOpiYHHX 400 MiXpiYHUX KoNHUBaHE. I[i KONUBaHHA BiOGPAXAIOTH MiHIIMBICTE
TaKoro X XapakTepy B aTMOC(EpHi, a iXHA NPHPOJA Iie He BCTAHOBJIEHA TaK
camo, fK i IPHUPOJAa TPUBAJIHX KIIIMaTHYHUX 3MiH. Po3Max MiXpiuHHX KoJHMBaHb
piBHA MODs 3HAXOAHThCA B Mexax 20-30 cMm. PoGwmiHcs cripoGH BCTAHOBHTH
IeBHY MepioanYHicTs iX. Tak, aMepukaHcbkuii BueHuit X. Mapmep niiimos
. BUCHOBKY, IO II€PiOAMYHICTL KONHBAHbL PiBHA Ha ATIIAHTHYHOMY y30epexki —
. IeB’ATh POKiB, HA THXOOKE€aHCHKOMY — YOTHPH—ITATb.

' Icnyrote i TpHBaIil KOJHBaHHA — BiKOBI, sIKi BUMIPIOIOTECS NEpiofaMH B
| KiJIbKa JeCATUIIITH i COTeHb poKiB. Taki KoJMBaHHA BHBYEH] ILle MEHIHE.

Hapenri, € Haifitpusaniui 1nepioid KOJHBAaHHA PiBHsA, IEPiOAH reosoriy-
HOro MaciuTaly, KOTpi BUMIPIOIOThCA THCHUOMITTAMMU i MiJIbifOHaMHU pokiB. Bonn
OB’A3aHi AK 3i 3MiHOIO MacH BOAH B OKe€aHi, TaK i 3 MOBUILHHM PYXOM 3eMHOI
KopH. Ilepmui cippuuHeHi epeBaxHO 3MiHOIO 06’ €My MAaTEPUKOBHX JIbOIOBHKIB,
APYTi — TEKTOHIYHUMM IIPOLIECAMH i 3MiHOK POPMH Ta PO3MIpIB OKeaHiB.
PiBent Mopst GesnepepBHO 3MiHIOEThCA B 4aci. Bei kouBaHHs iforo Binby-
BaIOThCA O IEAKOro cepeIHROro MOJIONKEHHS, KOTPe sIBIsIE coBOI0 cepeiHe
apHGMETHIHE 3 YCHOTO PANY CHOCTEpPEXeHb 3a TPHBalHii 4ac, ajge He MeHIIe
KUILKOX pOKiB.

TPHUBaiCTE CIOCTepeXeHb MUIS BH3HAYEHHS CEPENHLOTO GaraTopivHOro
- PIBHS 3aJIEXHTD Bill 0cOONMBOCTEH pexuMy piBHA Mops. Tak, /Uil BU3HAYeHHS
CepeHEOTO MOJIOXKEHHs PiBHS YOPHOro MOps 3 TOYHICTIO 10 *1 cM HeobOXiaHi
JaHi CrocTepexeHs 3a 22 POKH. )

CroctepexeHns Haj piBHEM IIPOBOAATHCA 33 KONOMOTOI0 CAMOIIHCLS PiBHS
| U1 BOJOMIPHOI pefiKH, IpUYOMYy BiflTiKH 1O pefilli 6epyThes B 11€BHi CTPOKH.
Cepenuiit 6araTopiuHuii piBeHb BU3HAYAECTHCS AK CEPeHE apHPMETHYHE 3
ycix BimkiB piBHA 3a Bech Hepiof crocrepexeHb. UM NOBIIMI psii, THM
TOYHilMH pe3ynbraT. CmocrepexeHHs 3a piBHeM bBanrilickkoro mops B
Kponmrranri nposonsaTees 3 1835 p., ToMy I 11bOTO MYHKTY cepelHii
GaraTopiunnii piBeHb OGUHCIIEHHH] 3 TOYHICTIO +0,2¢M.

Cepenui 6araTopiuni piBHi MOps Ha OZHiil 1 Tiii Xe Mapanesi 6ia 3axiqHHX
GeperiB MaTepHKiB JIeXaTh BHUIIE, Hix OUIs cXiIHMX; K yXe Bil3Hauanocs, G
beperi IliBHiuHOI AMepuku piBeHb THXOro OKeaHy 3HAXOMTbLCS BHILE PiBHS
ATymaHTHYIHOTO Ha 50 cM; cepefHifi piBeHs 6its KpoHiutanra Ha 180 cM BHLIMIA,
Hix 6i1 BiaguBocroka. PiBHi MOpiB He 3a/IHINAIOTRCS CTATIHMH HaBiTh Y3A0BX
 OTHOTO i TOro x Gepera MaTepHka.

Cepennili 6aratopiuHHil piBeHb OKEGaHy HAa THXOOKEAHCLKOMY i aTiaH-
 THYHOMY Y36€peXOKaX Y MiBHIUHIH MBKYIi 3HIKYEThCA 3 MBHOY] Ha TTiBjeHb. Taka
X KapTHHA CIIOCTEPIiracThCcs HAa MOPAX aTIAHTHYHOTO Y36epexoks CBpOIH, IO
oMuBaroTh Oeperu Pocii. Tak, piBeHb Barrificbkoro mopsi 6t KpoHurraara Ha 24
CM HHXXYHMI Bifl piBHs BUtoro Mops kojo ApxaHreibcbKa.

Cepenniii Gararopiunuii piBeHb MOpIB, e He GyBa€ IIPHILTHBIB, NPHIMAIOTh
33 HYNb MMOHHH Ui MOPCBKHX KapT. Bix neoro piBHS BHMIpIOIOTE MIHGHHH
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MOpiB i BHCOTH cyili. /11 MOpiB 3 NPHIVIHBaMH 3a HYJb rnn6nmi I KapT y
kpainax CH/{ npuiiMaroTh TaK 3BaHEH “TeOpeTHYHHIT HylIb rmbuH”, IKUH €, 110
CYTi, HAHHVDKIHM PiBHEM, IO BHHHK 32 JaHHX aCTPOHOMITHHX YMOB. Y CH/ 3a
BiJUTIKOBY BiAMiTKy BCiX HiBeJIpHHX CHCTeM (Hy.Ib BHCOT) HPHIIMAeThCA HYJIL
. Kponmrrazgcskoro GpyTinToka. ' ‘

HIo6 yHUKHYTH Bil €éMHHX 3HAa4€Hb BiJUIKiB, yci CIIOCTEPEKEHHSA 32 PIBHEM
MOps1 IPHBOIATLCA 10 TaK 3BAHOTO €AHHOTO HYJIs MOcTa, abo A0 BITMITKH, K4
posMinieHa Ha 5 M Hipkde Hynst KpoHImTancbkoro ¢yTiToKa.

8.12. XBWmOBaHHA B OKeaHaX i MOpAX

XBHIIOBaHHA € OJHHM 3 Pi3HOBHJIiB XBWILOBHX PYXiB, SKi icHyIOTb B OKe€aHi.
XBW, HesanexHO Bl (akrTopiB, AKMMHM BOHH CHPHYHHEH, ABJISIOTD cobow
KONMBANLHI PYXH DiluHH B JesAKOMY IDapi Bomu. B I-0MY IMapi 4acTKH BOJ(I
POGIATE NMePiOANYHi KOIMBAHHA HABKOJIO MOJIOXKEHHS CBO€1 PIBHOBATH.

Mopceki XBHTi 6YBaIOTh: BITPOBI, MpHIUTHBHO-BIATTHEHI, 11O BHHHKAIOT,
miz aieto e npursranas Micsaus | CoHus; aneMobapHyHI, TIOB le3aHl 31 3MiHOI
HOBEPXHi OKeaHy Bijl [IOJIOKEHHS PiBHOBArM Il Ji€i0 1.31pr H .a'IMOCQ)epHOI'.‘()
THCKY; CeHicMIiYHI (I[yHaMI), O BUHUKAIOTh Y pe3y/IbTaTi IMHAMIYHUX MPOLIECIB
y 3eMmHili kopi (3emierpycH, BYJIKaHiuHi BHBEPXEHH:); KopabeapHI, MO
YTBOPIOIOTLCS TIPH pyci kopabis. . ‘ o

3HayHe TOUIMPEHHS Ha IOBEPXHI OKeaHiB i MopiB MaloTk BITPOBI |
MPHILTMBHO-BiAIINMBHI XBUJI. . .

3a pO3MillieHHSIM PO3Pi3HAIOTh [IOBEPXHEBI XBHJI, O YTBOPIOIOTECA HA
MOBEPXHi Mops, i BHYTpilIHI, 110 BUHHKAIOTh Ha AesKiil MMUOHHI 1 Maibke He
MPOSIBJIIOTLCA Ha TIOBEPXHi. ‘ '

3a ¢opMoI0 pO3PI3HATL XBHI /IOCTYMA/IbHIL, B AKHX CIIOCTCPIrA€ThCA
BHIMME TIEpeMIIlIeHHs XBWI, i c7oA791 (TUITY CeHin), ¥ IKHX TaKOro NepeMilleHHs
He OyBae. ‘

XBUi Hie NOAINAIOTLCS HA KOPOTKI i JoBri. Y KOPOTKHX XBHIIb AOBAKHHN
XBUM MeEHIUA TIMOHHY MOpS; Y JOBIHX, HaBIakKW, JOBXHHA XBHIi Oiibina
rmabHHH MODS. ' }

PO3pi3HSAIOTL Taki €IeMEHTH XBWIb: rpeOiHs XBHII — HallBHINA TOUKN
XBIIILOBOTO mpoinio; migoirsa XxBHii — HAHHMXKYA TOUKa XBHITLOBOI'0
npodino; @poHT xBHAi — JiHiA, AKa MPOXONHTb Y3A0BXK rpe6egxo XBu |
nepreHaUKyJIIpHa JO HAIPAMKY NEPEMIILCHHS XBIWIb, BHCOTA XBHII — Bl}l{l&.ﬂlr
O BepTHKaN Bin HaiiBHImOi A0 HaHHMKYOI TOUKH XBHJILOBOT'O nppfpuno.
JOBXHHA XBHII — TODH30HTaNbHa BIACTaHb MiX [BOMa [MOCIINOBHO
PO3MillIeHHMH HAHHIDKYHMH TOYKaMH B HANIPAMKY PO3XOJKEHHS XBIIb (am MiX
JBOMa IpeGeHAMH JBOX MOCTIMOBHHX XBHIIb).

Bitposi xBiwti. Jli0ui Ha MOBEPXHIO BOIM, BiTep, 3aBJUAKH TEPTIO 00 Boay,
CTBOPIOE JIOTHYHY HAMPYTy, a TaKOX CNPHYHHIOE MICIEBI KONMBAHHA THCKY
noBiTps. B pe3yabTaTi Ha MOBEPXHi BOAM HaBiTH IPU MIBHAKOCTI BITPY 1 ml¢
YTBOPIOIOTLCS Malli XBIUT, BHCOTA AKHX BUMIDIOETHC MITIMETPAaMH, & JIOBXHHA
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— caHTHMeTpaMH. L, moHHO 3apokeHi XBIIT MAIOTh BHIVIAA ps6i. OcKiTbKu
icHyBaHHA TaKHMX XBHJIb IIOB'Si3aHE 3 IIOBEPXHEBHM HATATOM, iX HA3HBAIOThH
KaIiIgpEAMHA. SIKIO BiTep NPOMINOB Hajl BOAOK KOPOTKOYACHHM IOPHBOM, TO
YTBOPEHi HMM IUBIMH psibi 3HHKAKOTh i3 3aKiHYGHHSM BiTpY — HOBEPXHEBHIl
HATAT. OparHe CKOPOTUTH IUIOWIY IIOBepXHi Boau. JSIxuio BiTep crilikuil, TO
KariIspHi XBW, iHTepd epyrouH, 36iMbIIYIOTECS 38 PO3MipaMH, TIepLI 3a Bee [0
HoBXUHI. 3pOCTaHHs XBHJIb IPHBOAUTD O 06 €[HAHHSA IX Y IPYIIH i BUIOBXEHHS
IO KiJIbKOX METPiB. XBWI CTAIOTh IPABITALIHHHMH.

ITix BIUTHBOM BiTpY HOPYIIYEThCA CHMETPist ) OpMH XBHITI — HepemHil cXHT
crac OUIbII KPYTHM i KOPOTINHM, HiX 3afHiii. YacTouku Bomu HaGyBaioTh

| TIOCTYNATbHOI NIBHKOCT] 1, 3aKiHYMBIUK OUH OGEPT, IOBEPTAIOTHCS HE B TOUKY |

[IOYaTKy PYXY, a OMHHAKOTBCA JElo nomepeay B Gik PO3XOHKEHHI XBWIH —

' opbira He 3amukaeTbcs. Ll acumerpis mpodimo, 36iMbIIeHHS KpPYyTOCTi

MEPENHBLOTO CXHITY MOXKE CIPUYHHHTHCA JO 3pHBY rpefens, JO YTBOpEHHA
niHHOro Gapaiuka, Ginsaka. Hapemri, depe3 Te, mo IBHAKICTH BiTPY 4Yacro
HepiBHOMIpHa B31OBX QpOHTY (rpebeHs) XBHII, CTac HEPIBHOMIPHOIO i BHCOTA

. XBUJI B3IOBX rpelena. XBWid Bke He JBOMipHa, a TpuMipHa Taki xBwii i
' 6yBaloTh B MOpi Haifuacrire:

Posmipu TpuMipHUX XBITE THM Ginblui, YHM CHIIBHIMHMI i TpHBamimHiA

. BiTep, wkM GLUIBLIHI foro po3rin, ToOTO BiJicTaHb, 9Ky BiH IIpobirae Haj| BOJOIO.
, HaiiGinbmii  xBHJIi - cITocTepiraloThes B padoHaX 3 YacTHMH i TPHBATHMH
IITOpMaMH. BenndesHi wionli CMI,HOro XBIIIOBAHHS PO3TALIOBAHI B TOMIPHHX

IMHPOTaX, SKi HABiTh OTPHMANH Ha3BY “peBydi cOpoKOBi”. BenHki XBWOBaHHs
4acTi B OKeaHiYHOMY KiNbLi MiBA€HHOI MiBKyi, B pafioHax KBa3icTalioOHapHHX

- aTMOChEPHHIX ¢ponri. Haitsumi xeunmi (34 M) CIIOCTEPIraloThesl MocepenuHi

niBHiYHOT yacTHHM THxoro okeaHy, Ha#aoBIni (Gnu3bKo 800 M) Gins riBAEHHHX
Geperis BpHTaHCHKHX OCTPOBIB i B eKBaTOpiaNbHIM 4acTHHI ATIAHTHYHOTO
okeaHy. I'iraHTCbKi XBHJH CIIOCTepirajiich TaKOX Oind IiBAEHHHX Geperin
A¢pHky, SKi cTalu NPHYHHOK KaTactpod Kimbkox kopa6mis. Lle Tak 3Bami
“XBHIIi-BOHBIL”, OJMHOYHI XBHWIi 3aBBMIIKM NoHam 20 M. Aje NepeBaxHa

: GUIBIIICTE 1X He Jocsarae Yy BHCOTY i 4 M, a 3BHuaiiHa iXHA JOBXIHA — 130-170 M.

BHMipIOBaHHS €I€MEHTIB XBWIb IIOB 'A3aHE 3 BETHKHMH TeXHiYHHMHU TpYA-
HomaMu. ToMy Ipu MacoBHX CIIOCTEPEXEHHAX KOPHCTYIOThCS HabGHMKEHHMU
IpHHOMaMU JUIS SIKiCHOI OLIHKH pO3MipiB XBIIIOBaHHA B Ganax (Tab. 8.6).

Ipu migxoni go Gepera, fie rIHOHHA 3MEHITYEThCA A0 HYIIS GiJist ypi3y Boan,
3MIHIOETBCA NPOQUTL XBWI i HampAMOK pyXy XBHJILOBOTO MPOMEHS.
BinGusarounch Bin Oepera, XBHIS MOXe YTBOPIOBATH CTOSIYY XBHIIIO, MOXeE

PYIHYBaTHCh. B OCTaHHBOMY BUIIaIKY BUHHKAE MPHOIH (HAKAT) Ul CKHJ, 6ypyH.

Pisui Bapiantn nebopMmauii xBWIi NOB’A3aHi 3 XapakTepom Oepera i

(npubepexHoro pensedy aua. IIpd nomoromy aHi i He3MiHHiil npubepexHiit

cMy3i [IEpe/IHii CXII XBHJI CTa€ KPYTIiltMM, rpebiHb JOTaHAE IIEPEIHIO iJ0IBY
1 HaBamOETBCA, YTBOPIOIOUK NpuGiit. ['pebiHb XBWII HAIPABIACTLCA HA cyuly,
BHHUKae 3a/U7eck. UuM Outbina XBwis; THM 6UIbIIY YacTHHy Gepera sanmpac
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Tabnuus 8.6
[lIkama cTynens xpmmopants (3a JL.O.Xyxosum, 1976)
BucoTa xXBWJIi, M BaJj cTyreHs XapaKTepucTrKa XBUTOBAHHA
XBUJIOBAHHSA )
0 0 XBUJIOBAHHA BlocyTHe, WTWUIbL
oo 0,25 I Cnabke
0,25-0,75 II IoMmipHe
0,75-1,25 I1I
1,25-2,0 v 3HauHe
2,0-3,5 . \
3,5-6,0 \'28 CunbHe
6,0-8,5 VII
8,5-11,0 VIII Oyxe cubHe
11,0 i 6Ginbuwe IX BUKmOYHE

samieck. V pe3yisTaTi MocTiHOi poGoTH XBHIb GOPMYIOThCA IUIDKI i
MOB3HOBXHI Ta TONEpeuHi MOTOKM HaHociB. IIpm momoroMy OHi i KpyTomy
BHcOKOMY Oepesi rpebiHb yaapsie B 6eper, i Bojia CKMIA€Tbesl BrOpy, yTBOPIOOUN
ckuz. Boza mpu ckupax 6ins Geperis okeaHy MiIHIMAETbCS HA AECATKH METPiB,
CIOCTEPIranuch CKijiH 3aBBHLIKH J0 60 M. SIKmo Geper KpyTHH i IHO rnuboke,
MOXe BiOyBaTHCh BiAOHTTS XBHIb Ta iHTeppepeHllis magao4oi i BimbuTOl
XBHIIb, TOOTO YTBOPEHHS CTOs401 XBUII. SIKIIO Henojanik Bil ypi3y BoAK Ha JIi
€ rpAa 3 MEHIIUMH [TIHOHHaMH (HaNpUKiIaj, pHGH), TO XBHIIA, HE JOXOATH 10
ypi3y, pyliHyeTbes i yTBOpIOE OYDYH.

Llynami. B gesxux paiionax CBiTOBOro OKeaHy COCTepiraloThes IyHaMi —
OJIMHOYHI XBIUTi YU HEBEIHKI cepii XBHIb (Y MeXaX JIecATH) 3aBBHILKHU Bifl A€CAT-
KiB caHTHMeTPIB 10 30-35 M i HaBiTh Oinbine. Hafiyacriine 3ycTpidaeTbes nepiox
[MX XBHIb Bixl 2 Do 40 xB., foBxuHa XBWwii — Bi 20 5o 400-600 kM, HIBHAKICTh
PO3XOKEHHS — COTHi KiloMeTpiB Ha rofusy. L1i XxBuli BUHHKAIOTE y Pe3yJih-
TaTi 3eMJIeTPYCiB Ha JHi OKeaHy, 3CyBiB Ha KPYTHX CXWIIaX JHa i BYJIKaHIYHHX
puBepxkeHb. Jlebopmarii AHa MiZHIMAIOTL YH OIYCKRIOTh YCIO TOBHIY BOIHM HA
TeBHiit o6MesxeHiit wiomi. JledpopMalis JOXOMUTS X0 IOBEPXHI OKeaHy, i Bia miel
IUIONIi [IOUHHAE MepeMilyBaTHCh XBAJIA 3 THITY JOBIHX: ycsl TOBILA BOAH Bifl NH8
7o HOBEPXHi IpuBe/ena B pyx. Bicora xpuni noGnusy MiCIIS 3apOJIKEHHA GyBac
nume 1-2 M. TIpu 6araTokiioMeTpoBiil OBXKHHI BOHA 30BCIM HEMOMITHA 9epe
Mi3epHY KpyTicTh. Kopa6eis npakTHYHO He BifuyBac XBiuii. Jinme 6insa Oepera
XBWIA BHXOMHTDH Ha menib$ i Ha cymy, BinbyBaeTbes ciibHa Aepopmatisd XBuili,
3pocTae ii BHCOTa i BOHA BHKOUYETHCA Ha CYINY IiraHTChbKHM BaJIOM.

Haituacrime 1yHami 6yBaioTs 6i1a Geperis Snowii, Yini, TTepy, Aneyrch-
knx i CaBaiicbkux ocTpopis. [IpHypoueHicTb 1yHami 10 Tuxoro okeady mosc-
HIOEThCA HOro CeifcMiYHOIO i ByJIKaHIHOK akTHBHicTIO. 3 400 Air0unx BYJIKaHiB
3eMHOI KyJi B Tuxomy okeani 3HaxoguThes 330. bUTbLIiCTh CHALHUX 3eMJIETPYCiB
(6inst 80%) Tex BinOyBaeThCs B 30HI THXOro OKeaHy.

He xoxHe LyHami 6yBac karacrpodiuHum. Tak, B Smowmii 3 99 yHami
karactpodignumu 6yno Tutbku 17, Ha aBaficbKMX OCTpOBax i3 49 — 5, Ha
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Kamuarni 3 16 — 4. Karactpodiuni nydami nmeomm;,uo cTpamHux 6in.

. Hanpuxnan, mpu nysami 1703 p. B Snonii saruuyno 100000 uonopik, mpH

yHami 1883 p. micna Bubyxy Bynkany Kpakaray B 3omacekiii nporori — 6ina
40000 gonogik.

Hyxe Benrka nebesneka NyHaMi COPHYHHIIIACS 0 CTBOPEHHS CHEMianbHOL
c1yx6u nonepepkeHHs nyHaMi. Criouarky BoHa BHHMKIA B AnoHii, orim CHIA
i Pocii.

Ceiiini. Ha BiaMiHy Bill mocTyNanpHUX XBHJIb, IIPH CTOSYMX XBHAMX iXHA

. dopMa He IepeMilllyeThCsl BiJl OAHOTO MicIl MOpst Ao iHINOTO.

Ipu crosuiii XBHJI MiJOIIBAa HUEPryeThCA 3 BEPIIMHOIO, MIPHYOMY HE
4epryBaHHs BiOyBAeThCA B OJHOMY i TOMY X Micli, TO6TO XBHIS He
HepeMILIY€eThCA TOCTYIIATIBHO B TOPH3OHTAILHOMY HAIPAMKY. B reBHMX Toukax
CTOAYMX XBHMJIb YACTOYKHM DiIUHM 3aJHINAIOTHCA HEPYXOMHUMH. Taki TOYKH
Ha3HBAIOThCA By3laMH. TOUKH, B IKHX YepryloThcsl BEPIIMHA i MiZoIIBa XBHI,
HA3UBAIOThCS NYYHOCTIMH.

Crod4i XBUJIi YTBOPIOIOTHCS Bill HAKIAJaHHA MOCTYNANbHHX i BinOHTHX

'~ XBHJIb, Y PE3YJILTATi BIIOUTTSA MOCTYNANBHOI XBILTI [IEPEMKOAOIO, PO3MIIIEHOIO

TEPIIEHAUKYIAPHO PO3XOIKEHHIO XBHIIL.

}'Ipu CTOSTYHX XBIJIIX XBHIIKOBAHHS He 000B 'A3K0BO NMPOHHKAE IO AHA MOPS.
Aute iCHYIOTb KOJIMBAHHA MODS, KOJIM B Maca BOIH JaHOro 6aceiHy IpHXOLHUTS
y pyx. Tpaekropii pyxy 4acTok BOJH IIPH LIHX KOJHUBAHHAX TaKi, IK i B CTOSIUHX

 xBuisix. Le i e cefinm.

8.13. IlpumnueH i BigwIHBH

TIpHITHBHO-BIATUTHBHI ABHINA, A00 IMPHILIHBH, — 1E CKJIaAHi XBIILOBi
PYXH BOAHOI TOBILl, 3yMOBJIEHI CHJIAMH BCECBITHBOTO TSXIHHA i BHpaxeHi B

| [epiofINHUX 3MiHaX piBHA i Tewifi. BHHHKAIOTL BOHM B pesynbTaTi Oil cHi

npursraids Micsug i Conus. HaouHo nie siBume CIIOCTepiracThes y BHIIIAAL
n;piozmqmax KOJIMBaHb piBHA Oing GeperiB, [e¢ BimOyBacThes TO NiABHUIEHHS
PIBHst — IIPHILINB, TO 3HWKCHHA — BiIiMB. KpaitHe ronoxenus pisus B Kinmi
TIPHIUTHBY HA3HBAETLCA MOBHOIO BOJOIO, B KiHI BilIUINBY — MA/J0I0 BOJOO,
PI3HMLE LUX PIBHIB HA3MBAETLCA BETHYHHOIO MPHIUIHBY. TIpoMikok gacy mix
JBOMa IIOCTIJOBHHMH NOBHMMH UM MaJlMMH BOJAaMH HAa3HUBA€TbCH HEPIOJOM

| npHILTHBY. 3aJIEXHO Bl NMepioly PO3pI3HAIOTL NPHIVIHBH /IBA0GOBI, J060BI i

MizHaH] (HeNpaBHIIbHI [iBI060BI a6o HenpaBHibHI f0608i). TTepioa niBIo60BHX
MIPUILIUBIB Y cepenHboMy nopieuioe 12 rog. 25 xB. [Tpotsarom Micauoi go6u npu
IbOMY THII IPHIUIHBIB PETYJIAPHO CHOCTEPIraroThCa ABi NOBHUX i ABI MaJHX
Boan. Ilpu no6oBnx NpurinBax Maibxe 3aBXKIH 3a MicsiuHy 106y crocrepira-
€THCA OJIHA TOBHA i OJHa Mana Boja. YacTo IpOTAroM MicsAls SBHILE 3MiHIOE
CBOIO IEPIOAMYHICTB, HAOMIKAOWHCL TO J0 MiBA06OBOTO, TO [0 AOGOBOrO
TUITY. Taki IPHUILIHBY HA3UBAIOTHLCA MilHaHHMH.

Hesika He3py4HiCTL MoMsArae B TOMY, O OAHHM i TUM Xe TEPMIHOM “TIpH-

3 " : . .
IDINB™ [TO3HAYA€ThCA 1 ABHIE B LIWIOMY, 1 ofHa Horo gacruHa. Xo9a B iHIMX
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MOBax (HalpHKIAl, B aHIIIMChKil, G paHIy3pKilt, HIMELIBKiH) WA IBOTO € pi3Hi
Ha3BH. OJHak 3apa3 HeMae ITOTpeOH BHTaLyBaTH HOBE CJIOBO JUTs IO3HATEHHA
SIBHIA B IIJIOMY, OCKUIBKH JIEFKO 3PO3YMITH, B SIKOMY CCHCI BXHBaIOThH CIIOBO
« uB”. 3
anI_HIJ;:)I/IImuBHO-BiﬂHHHBHi KOJIUBaHHS piBHA CHPHIHHsE CIIUTEHUH BILIHB
mputarandsg Micsns i CoHus. MicsuHi IPHILIMBOTBIPHI CHITH, IO 3YMOBITEHI
cHilaMH TKiHHA MK MicaneM i 3emiero, BU3HA4YalOTh OCHOBHI pucu npHn-
NMBHHX sBuil Ha 3emui. IIpHIUiMBHA XBiii HiOM pyxaerbed 3a MicireM,
pobistan go6oBe ob6epraHHs HaBkono 3emii. IToBHa Boa Hacrae nplﬁ6mz13no 1{
MOMEHT IIPOXOJikeHHs Miciarg gepes MepHiaH Jagoro Micis (I_ICI/‘I MOMEHT
Ha’UBaE€ThCA KYIBMIHALIEIO Micals), sk TpaBwiIo, 3 IeAKUM 3aNi3HEHHAM.
TIpoMikoK gacy Mix KyJIbMiHaLielo Micsiis i MOMEHTOM HaCTaHH! Haibmmx90i
[OBHOI BOJM HA3UBAETLCHA - MICAYHHM MpoMixixoM. CepelHs BelHYHHA
OCTAaHHBOI'O HA3HBACThLCA MPHKIIAJHUM 4acoM NOpTy. BoHa BUKOPHCTOBYEThCA
AK iHIUBiyanbHa 0cobJIHBICTE OPTY i IS npufinmmro BU3HAYEHH MOMEHTY
HacTaHHA IMOBHOI BOJH 32 aCTPOHOMIYHHM INOPIYHHKOM. )
Konu Micangs i CoHlle 3HaXoIaThes Ha ORHil miHil 3 3emutero. (CI/I3¥/II‘11‘),
BEIIMUMHN NPHIUINBIB HaiOinpmi. Koma Micanp i Conue BHIHO :1 3emmi min
npssMHM KyToM (KBaApaTypH), BETHYMHH TIPHILIHBIB CTAlOTh HAHMEHIIMMH.
Tlepitti HA3UBAIOTLCS CHIHTIHHHMH, APYTi — KBpaTypHHMH (puj:. 8.7).
Haii6inbiiuii cH3HriHHKN NPUILTHB Yac-

Co#aunud npunaue
Cusueln s TO He 36iraerncsa 3 MOMeHTOM cusHrii. IIpo-
OM' T Conge MIXKOK 4acy MiX CH3MTSIMH i CH3HTiHHUMH
licAys :

[PUILTHBAMH HA3UBAEThHCA BIKOM IpHIUTHBY.
3emus i Micdib, pyXalo4Hch Y CBITOBO-

" My IpocTOpi, B3a€EMHO NPUTATYIOTbCA, 3aB-
IAKH YoMy oOepTaloThcsd HABKOJO 3arajh-
HOTO JUIS HHX UeHTpy TaxiHus. IleHtp
TSOKIgHS cHcreMH 3emis — Micdls 3Ha-
Puc. 8.7. Tlosichennst cuauriji- XOMUTBCS Ha Bimfmi 0,7'3 3eMHOTO paniycaé
HOTO i KBaJpaTypHOTO TPHILTHBIB TOOTO B CcepeduHi _3eMJ11. Hostcxfloerbca i
THM, 1o Maca 3emui B 81,5 pasa 6inpina MacH

Micsng. Cucrema 3emis — Micsips poGHTE MOBHHIT 06€PT HABKOO 3arajlbHOI0
HEHTPY TSKIHHS MpHOIU3HO 3a 27 aib. ' Sormi
B pesynvTati o6epTaHHs HAaBKOJIO 3arajlbHOro LenTpy TAXiHmA Ha emi |

Ha Micsili po3BHBAOThCS BiLIEHTPOBI CHIIH, OJHAKOBI B KOXHIH TOHL{ 3emii
nmapajienbHi ogHa ojHiM. KpiM Toro, 3a BEJIHYHHOIO BOHHM AOPIBHIOKOTH
i iit cruti B teHTpi 3emui. )
Bmuegng;;rﬁﬂy Bi,uuBXi-;EeHTpono'f CHUHH, cHla Tﬂ)Ki.HHS{ I.\/Iic'ﬂux. ISl KOXHOI
Touxu 3emi pizHa, 60 BOHa 3aJIeXUTh Bill KBagpaTa BiUAaTi MK LI€I0 TOYKOI |

HeHTpoM Micss, IpHYOMY 3aBX¥IH i cxpiab_ CIIpAMOBaHa JI0 LIEHTDY.

B pesyabraTi B KOXHIH Toumi 3emiti ‘np;mnmoymoplonanbnawcma. ;
piBHOAIOWOIO MiX HpUTAraHHAM MicALA i BiALIEHTPOBOIO CHIOK B TIH Cami

. Micaynuil npunaue
Headpamypa  Micays
Micaunuil npunaug

Conaunuil

- s —— e e -

npunaug Conye
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TOHIl, IO YTBOPIOETHCA B PE3YNbTaTi 06epTaHHs 3eMIi HABKONO 3aralbHOIO 3

| MicsiieM LeHTpy TSKIHHSL ‘

IpumwmBoyTBopioBanbHi ¢ COHIA 3YMOBITIOIOTh BMHHKHEHHS COHSY-
HUX NPUIITHBIB. [{i cil ananorivaa BigsHadenoMmy Bue. KoxXHa 3 MHX cHcTeM
OPUILTHBIB — MiCAYHUX | COHSYHHMX — BHHHKAE ULIKOM He3aJIexXHO, ajle, yTBO-
PHUBUIKCE, MiCSYHi i COHSYHI NPHIVINBH CKIAJAI0THCS, i B MOPi cIlocTepiraeTbes
CYMapHHi MiCAYHO-COHAYHHUI [IPHIUIVB. UYepes Te, mo Bignane Bix 3emui Jo
CoHus B 400 pa3 Ginbma, Hix go Micsms, NpUINTHBOYTBOPIOBATIbHA CHIIA
. OCTaHHBOTO B 2,17 pa3a Ginbllia NPHILIMBOYTBOPIOBAILHOI CHIIH Conn.

€ KinbKa Teopiit MOXOMXKEHH MPUILTHBIB. Tt €OpIA PIBHOBATH, U CTATHYHA
| Teopiss mpHIIHBIB, po3poGileHa Ha OCHOBi 3aKOHY BCECBITHBOIO TSHIKIHHS
Herorona. Ils Teopis mpumyckae, mo B momi TIPUTUIMBOYTBOPIOBAILHOI CHUIH
TNOBEpXHs OKeaHy HabyBac ¢irypH piBHOBaru. SIKIO BBaXaTH, MO OKeaH
| TIOKpHBae TBEPAY 060JI0HKY 3emiti GeanepepBHUM 1IapOM OAHHAKOBO] rHbuHY,
TO TaKoIo MOBEpXHelo Oyae enincoin 06epTaHus — emincoin NpHIIIKUBY, Ginbina
BiChb SKOTO 3aBXKIH HampasieHa Ha Micsip. TloBepxHs enincoifa aBoMa
BHIIYKIOCTAMH (“rop6aMp”) migHiMaeThes BHIe CEPEHLOrO DIiBHA CIIOKOIO
OKeaHy, a MDX HHMH IIHPOKHM MOSCOM, SKHil OXOIUIIOE BCE Tio TBEpAY
. OBOJIOHKY, — I1€ H0SIC MaJIMX BOX — JICKUTh HHKIE cepenHboro pisus. Enincoirn,
| IpsIMyIouH 3a Micsuem, pOGHUTL OIMH 06epT MPOTAroM Micaly, a TBEpAE TijIO
 BHYTPI enincoila poGHTh OHH 06epT 3a 106y, IO i CTBOPIOE B KOXHil TowI
Tila [epioJuYHI KOMHBAHHS PiBHS HPHILTMBHOTO THITY.

Ockinbky Micsills Mae cXMiTeHHs, sike NEPIOIHTHO 3MIHIOETBCA B MEXaX Bijl
23,5° S [o 23,5° N, 6inblua Bick efincoiga nonepeMiHHO HaxHiIeHa 10 IUIOIHHHHA
 €KkBaTOpa. BHacinoK 1BOTro i yTBOPIOETBCH 1060Ba HEPiBHIiCTh NIPHILIUBY.

CoHIle TaKoX CTBOPIOE CBiff emimcoin IIPHIVTHBY, KM PyXaeThes Pa3oM 3
HHUM. Aje BeJIMYHHA COHSYHOL NIPAIUTHBOYTBOPIOBAJILHOI CHITH CTAHOBHTL 0,46
MICAHOT, TOMY i BIIXHJICHHS PIBHS B COHSYHOTO eNiNcoia MeHIa.

3MIHOK B3a€MHOTO pO3TAIIYBAaHHA 0GOX EMIIICOINIB OSCHIOCTECS ¢a3zosa
 (niBMicsAYHa) HepiBHiCTD: AKINO Bici 060x ellincoinis 36iraloThes (CH3HriY), BUCO-
TH NPHIUIHBIB JOAAIOTECS, a AKIO %X BOHH B3aEMHO TIEPIICHAUKYNAPHi (KBaj-
PaTypH), TO BiIHIMAIOThCA. BelMuHHH IpHILTHBIB BiATIOBiHO CTaHOBHTHMYTh
0,79 1 0,29 m. SIKIIO BpaxyBaTH i NapanaKTHIHY HEPiBHICTh, TO KpaiiHi 3HaYeHHs
TIDHILTHBY AOPiBHIOBATHMYTH 0,90 i 0,19 M. Taxi HesHauwi NPHIUIMBYH He MOXHA
BBaXKaTH XapakTepHUMH i1 CBITOBOIO OKeaHy, OCKIILKH JHIne Gins OCTPOBIB
BIIKPHUTOrO okeaHy CB.Ounenu, I'yaM BOHM 61H3bKi A0 TEOPETHYHHX — 110 0,8 M.

3a CTaTHYHOIO TeOpicl0 OJHOYACHO MOBHHHI HAacTyIIaTH IIOBHi BOJAM Ha
AHOMY MepHIiaHi, a 1060Ba HepiBHICTL 3aIeXUTHL Bif IIHPOTH, YOO TEX B
pHpolli HeMae. € 1ie pax iHmMUX Aetaneit P€aNLHOTO NPHIVINBY, AKi cTraTHYHA
€Opisl MOACHHTH He MOXe, X0Ya OCHOBHi 3aKOHOMIpHOCTi SIBHINA B Hiil, B
1110My, TPaKTYIOThbCs Jo6pe.

Jiist nOsACHEHHs HEBIANOBIHOCTeIA, SIKi € B CTaTHYHIlH Teopii, byna pospob-
€Ha JHHAMIYHA Teopia mpummieis. BoHa posrianac SIBHILC HE B CTaTHIl, a B
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pyci, ax xBuwno. 11z Teopis 6ysa BucysyTa I1. lasutacoM, possusaiack k. Epi,
V. KenbbioM, Ix. JlapsitoM, A. JIyZACOHOM i IPOAOBXKYE YAOCKOHAIOBATHC.

3rimHO 3 AHHAMIYHOIO Teopiero, NPHUILIMBOYTBOPIOBANLHI CHIA MAaioTh
repioauuHuil XapakTep i 30yIXYIOTb, 4 TaKOX IOCTIHHO Mi/ITPUMYIOTH B OKearli
KOJIMBAJIbHI PYXH DiJMHH 3 mepiofami IPHIHBOYTBOPIOBAILHUX CHII. Hacrki
BOAM MepebyBaoTh y OesnlepepBHOMY pyci, onmcyooun zedki opbitu. B
pe3synBTaTi ILOTO B OKeaHi YTBOPIOIOTBCA XBHJI JIyXe BEIHKOI JIOBXHHH i
BEJIMKOrO Iepiojly, AKi MOXYTB IIepETHHATH OKeaH.

Jlamnac BIiepllie ojlepXas PiBHAHHSA PyXy IPHIVIMBIB B OKeaHi IOCTiiiHO
riubunn. Epi 3acrocysas 1ie piBHSHHS MPH BH3HAYEHHI [OIMHPEHHA XBHIb Y
BY3bKHX KaHa/Tax 3MiHHOI ru6uHH. KenbBiH 0coOIHBY yBary NpUIiIuB BIUTHBY
cun Kopiomica Ha NPHUIUIMBH i YOOCKOHAJIMB MPHHOMH IO PO3KIANAaHHK)
CyMapHOi NpPHIVIMBHOI XBWI Ha P NPOCTHX XBWIb (TapMOHiif), sKi MaloTh
BHIVIS{ TPABWILHHX CHHYCOiJAIbHHX KPHUBHX. 3BiiCM BHHHKIA TcOpIA
rapMOHIHHOIro aHam3y, Ky po3BuHyB JIx. JlapBiH.

TakuM 9UHOM, 3TiAHO 3 JHHAMIYHOIO TEOPi€IO ABHINa IPHILIHBY pO3IIsija-
10Thes K BHI pyXy. IIpuruioBoyTsoproBaibHi cBiTHIa Micain i CoHue yrBo-
PIOIOTH JiBa BUAIM PYXiB: BUMYII€EH i BiJIBHI.

BeuMHA MPUIUIMBIB HA OCTPOBax B OkeaHi focarae 2 M. Jlume Ha o-Bi
Mapefipa BoHa cTaHoBHTE 0,5 M, a Ha KaHapchKHX OCTpOBax — 2,5 M.

3 HaGirKeHHS 10 GeperiB 3MEHIIYOTLCA TIIHOHHH | YCKIaIHIOEThCA PENbed
nua. ToMy B IpuOEpeXHMX paiOHax XapakTep NPHIUIMBIB 3MiHIOEThCA. b
MaJIoTIOpi3aHHX GeperiB Be/IMYHHA MPHIUIABY HE MEPEBUINYE 3 M. ¥V MPOTOKAX,
BEPXiB X 3aTOK i TUp/ax pidoK 3yCTPivaloThesl TPHILIMBH 3aBBHIIKH Oinbiue 6
M. Ocob6IHBO BENHKi NPUILIHBH CIIOCTEpPiraroThca B JiHKONOMIGHHX 3aTOKaX
([lerxuHchka ry6a OXOTCHKOT0 MOPS), Ae AocATaoTh 13 M, abo B 3aTowi Panji
(cxinue y36epexoks ITiBHiYHOI AMEPHKH), Je MOCATaloTh MaKCHMAJILHOTO JIs
CepiToBOro OKeaHy 3sHaueHHd — 18 M.

V rupnax pidox MiJ BIUIMBOM MUIKOBOIS i 3BYXKEHOrO pycia IpHILIHH
IyXKe AedOpMYyEThCs i OMIMPIOETHCS BrOpY MO Pidlli y BUIIIsLAi BHCOKOI i KpyToi
oaunounoi xBwii. 1le ABHMIIE B PisHHX KpaiHax Aicrano pisHi Haseu: Gopa y
®panwii Ta AHriii, nopopoka B IliBrenniit Amepuni. Tak, nopopoka B Tupiii
AMa30oHKH Jocarac BUCOTH 3,5-4,5 M.

TIpHILIHBOYTBOPIOBANLHI CWJIH 3YMOBIIIOIOTh YTBOPEHHS [TDHILTHBHO-BI-
mmBHAEX Tewif. SIK yXe Big3Hauanocsd, BeNMHYMHA LMX CHI y cH3urii Mac
Haii6inbIne 3HawdeHHd, a B KBafparypi — Haiimeniue. LIIBuikicTe xe Tedii B
KBaJpaTypy B 2,5 pa3a MeHIIa, HiX Y CH3Hri0. XapaKkrep NPHUIUIHBO-BiAMITHBHIX
Teuii 3aJIeXUTh Bill po3MipiB Mops, koHirypawuii 6eperiB Ta penbedy AHa.

V BY3LKHX TIPOTOKAX MPHILTHBHA Tedisi BeCh 4ac CIpsSMOBaHa B OJHY CTO-
POHY, a BillUINBHA Ma€ MPOTHIIEXHAI HANPAMOK. Y MOMEHT 3MiHI NPHILTUBHOL
Tedii Ha BiAIUIMBHY i HABIIAKH IBUIKICTh JOPIBHIOE HYJHO, TOOTO Tedii B LieH qac
Hemae. V BiIKpHTOMy MoOpi Tedii HalfuacTime MaloTh o6G€pTanbHHI XapakTep.
PasoM 3i 3MiHOIO HIBUAKOCTI Tedii 6e3lepepBHO 3MIHIOEThCA il HarpAM. Y TakHX
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MiCIIX Tedil poONATE NOBHHE 06epT 3a 12 rox. 25 xB. (miBFoGOBHI XapakTep
npuiuiuBy) abo 3a 24 rox. 50 xB. (gobopwmit npmmnme). OGepraHHa Tediit
l'IOB.‘SISaHe 3 o0epTanHaM 3emii, IPHIOMY B IBHIYHIN IIBKYJI 3a FOJMHKOBOIO
CTPUIKOXO.

' IlpurumusHi Tevii criocrepiraothes B ycifi ToBmi Boa CeiroBoro oxeany. Y
BIIKDHTOMY OK€aHi B TIOBEDXHEBOMY Imapi MaKCHMajbHi IIBHAKOCTI
HNPHIDTHBHUX Te4ill MOXYTh JocaraTd 1,85 kM/rof, 6ing AHA BOHH 3MEHINYIOThCA.

3HaHHs{'3(apaKTepy $bopMyBaHHS i PO3NOBCIOAXEHHS TPHIUIHBHO-BiI-
JIMBHHX TeYil Ma€ BaXIJIMBe 3HAYEHHA WIS CYJHOINIABCTBA. AJKe JIHIIE
MIPUILTHBHA ?eqix Jla€ 3MOTY 3aXO[MTH OKEAHCLKHM CyJHAaM Yy PidKoBi IOPTH,
PO3TallOBaHi BHIllE I'HPJIa PiHOK. CrenianbHo 6ymH po3pobiieHi i 3arrpoBaxeHi
TabMHMIl IPUILIHBIB, SKi JaI0Th 3MOTY MODEIUTABISIM PO3paxyBaTH dac 3aX0fy B
MOPTH 3aJI€XKHO Bill BUCOTH ITPHILIHBY.

3a lapaMeTpamu BOCbMH (a KON i GiNTbIIE XBHIIL) 3aBYaCHO OOYHCIIOITE
BHCOTH 1 MOMEHTH MOBHHX i MajMX BOJA, a JUIf AEIKUX MYHKTiB i BHCOTH
NPUIUIMBY Ha KOXHY I'OAMHY KOXHOIO JHA POKY Ta BHOCATH iX y TaGimMij.
Tabmuni “Exerofuuk” gu “TaGaMipl NPHIMBOB” BHAAIOTHCA KOXHOIO POKY i
BUMAraiTh 6araTo 4acy i 3ycHnb M cKiafgaHHsA ix. A. Jyacon i X.Bap6ypr
3aIPOIICHYBAJIH IPOCTIIIHHA MeTol OOUMCIIEHHA, KM JO3BOJIIE OOMEXUTHCh
HE3MIPHO MEHINOI TPHUBANLCTIO PARY CIOCTEPEXEHhL — ABOMa JoGaMH.
O.L fZIyBaHiH, PO3BHUBAIOYM IIEH METOJ, 3alpOIIOHYBaB NPWIHBHI Tabiumi
MOCTiHHOI Aii, ki He Tpeba MOPiTHO MepeBUAABATH LUIKOM.

3a MMM X OpPHHIHIIAMH CKJia-
JaloTh i Tabiuili IPHUIUIHBHUX Teyiil.
J1d HUX BHKODHCTOBYIOTh TpHBAIi
CIIOCTEPEXEHHS 3a TEUiIMH Ha CTaH-
uisgx y Biakpuromy Mopi. JaHi crmo-
CTEPEXEHHb OOpPOGIAITE THM Xe
METOJIOM TapMOHIYHOIO aHai3y,
OTpH-MYIOTE TapMOHIYHI cTalli BelH-
YHHH i 32 HUMH OOUHCIIIOIOTE Teyii.

PosxomkeHHs MPUILTHBHOI XBH-
1i go6pe UNIOCTPYIOTh KapTH KOTH-
JAaabHHX JIHIH, aGo KOTHRaIBHI
kapru. KoTHaann — 1e i307iHil, axi
3'€IHYIOIOTh TOYKH, B SIKMX IIOBHA
BOJA HACTA€ B OAHH i TOH XKe MOMEHT.

Ha puc. 8.8 nokasaHa KoTH-
HManbHa kaprta IliBHivHOro Mop4.
Buasiutocs, mo B ITiBHiuHOMY MOpi €
IBi ambinpoMiuni ToOukH — ofHa Ha
3axig Bin ¥OTnaHpii, apyra Oius
6eperiB Ckaupinasii. L{i Toukun —

4°3.a. 0 4

8%cx.n. 10

561

4°3.a. ) 0 4 8cx.n 10 ‘

Puc. 8.8. Kornganpua xapra IliBHiu-
Horo Mopa. CyuinpHi Jninil — xorugam
uepes 2 TOAIMHH, MYHKTHD — BeJMYHHA
(M) npurnuiusy (3a I'Jlitpixom)
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HiOH  1eHTpH, fAki O0OXOJUTH IPHIUIMBHA XBHIIA, {0 YTBOPIOETHCH IIpH
HAKJIaZaHHI NOCTYHAILHOI IPUILIHBHOI XBUII Ha BinbuTy 9M croady. [y Liux
TOYOK XapakTepHi Mali, Malike 3HHUKAIOUi BEeIHYHHH NPHUIUIMBY IIPH BETHKHX
IIBHAKOCTAX Tewifi. Ha kapTi TakoxX IMoKa3aHi BeJIHYMHH ITPHIUTHBIB.

JTromuHa JaBHO 3aliKaBUiach BHKODHCTAHHAM NPUIVINBIB i BINIUINBIB A
¢BOiX noTpeb. Bxe 6im3bko 1000 poxkis Tomy B Anrdii § dpaHuii 6yaysaimu npocri
MJIMHH, SKi BUKOPHCTOBYBAJIH eHeprio npuIuiupy. B I nosoBuHi XX CT. mioyasm
OyayBaTH HeBeHKi efleKTpocTaHIil. Besyki xk eekTpocTaHUii He Morym Oyay-
BaTH 4epe3 TPYAHOII, SKi BHHHKAIOTHL Bil HEPiBHOMIPHOCTI Ha Pi3HHX CTafisx
mpuiuiuBy. I1OpiBHAHO HEXaBHO CKOHCTPYIOBANH TYpOiHHM ABOCTOPOHHLOL Al
(06opoTHi), SKi MPAIOIOTE TIPH NIPAMOMY i 3BOPOTHOMY PYyCi BOJH.

JIocHTb e eKTHBHOIO € 0xHOOaceiHOBA CTaHIIis 3 0GOPOTHHMHU TYPGiHAMIL
TToTyxHicTh cTaHuil 3aIeXHTh Bijl po3MipiB BilropoixeHoro Bii Mops GaceHny
i cepenHbOI BeSTMYKHH NPHIUIHBY. Po3pobiieHo (i B fedkux KpaiHax peajli3oBaHo)
MPOEKTH MOTYXHUX NPHUIUTMBHUX cradilifi. Ha y36epexxi bapeHnoBoro Mops
6ina ¢.JlyM60BKa criopymxeHo nepuiy B Pocii IpHILIHBHY €l1€KTPOCTaHIIIO.

8.14. Teuil B okeaHax i MOpAX

B okeaHax 4acTKH BOJAH IEPEHOCATHCSA 3 OQHOTO paloHy B iHINHH Ha AyXe
BeJHKi Biacrani. Lli nepeMimenss yacto 3aliMaloTh BeJIMYE3HI MacH OKeaHiYHUX
BOJI, OXOILTIOIOYH LITHPOKOIO CMYTOIO0 IIap BOAM INeBHOI INIMOHHN. Ha BeHkHx
raubuHax i 6ing qHa iCHYIOTH MOBUILHIILI ITEPEMillIEHHs] YaCTOK, K [IPaBHIIO, B
HAaINpsiMi, 3BOPOTHOMY O IIOBEPXHEBHUX BOJHHX Mac. [TocTynanbhHil pyX 9acToK
BOJH 3 OJHOTO MiCIlq OKeaHy Ui MOpPS B iHIlle HA3HBAECThCA TEHIEHO.

KpiM mocTifinux mepeMmillteHsr BOZHHX Mac, Y MOpAX 1 OkeaHaX iCHYIOTL
TTOCTYNAJBHI PYXH BOJH, CIIPHYHHEHI 3MiHHUMH BiTpaMH. PyXH Boau MOXyThL
MaTH TaKoX [epioJHYHMil XapakTep, BOHH CIPHYHHEHI Ji€l0 IIpHIl-
JMHBOYTBOPIOBANBHUX cill Micsts i CoHLt (MpHILIMBHO-BiIUINBHI Tedii).

Icuye Huska kiacudikanifi Mopcpknx Teuiil. OCHOBHOIO BBa)XaeThbes
KitacHbikallis Tediil 3a HOXOAKEHHAM. [VCTHHHI Teyii, 3yMOBJICHI HEPiBHOMIp-
HHM TOPH30HTAJIbHUM DO3MOAUIOM TYCTHHH BOIY; BITpoBI, abo apeHgosi,
CIIPHYHHEH] CHJIOK TEPTS PYXOMOTO HOBITPS; MPHILTHBHO-BIAMIHBHI, 3yMOBJIEHI
IHCIO TEPIOMUYHKX MPHIDIMBHOYTBOPIOBATILHUX cul Micsaus i CoHus; 3riHHO-
HariHHI, CIpUYHHEHI HaXWJIOM [OBEpXHI MopsA B pe3ynbraTi Hii BiTpy:
baporpaficHTHI, TIOB'A3aHI 3 HAXIIOM piBHA MOps, 3YMOBJEHHM 3MiHAMH B
posmofini aTMOCEpPHOro THCKY; CTOKOBI, 110 YTBOPIOIOTLCA 3a PAaXyHOK
TABHIIEHHSA PiBHA B IpUOEPEXHHUX NiNAHKAX Y PE3YJBTATi PiUKOBOIO CTOKY.

3a crifixicTio Tedil NORUIAIOTLCA Ha TOCTIHHI, HEPIOAHYHI | THMYACOBI.
ITocriftHi Tedil Mano 3MIHIOIOTH MIBUAKICTE i HaNPSIMOK IPOTATOM CE30HY abo
poky. Ile macartui Teuil Bcix oxeaniB, I'onbderpim, Kypo-CiBo i paa iHinmx.
ITepioauuHi Teuil NOBTOPIOIOTHCS Uepe3 OAHWHAKOBI IPOMIXKKH 4Yacy B IIEBHIll
MOCHiAOBHOCTI (IPUILIUBHO-BiAIUINBHI). THM4acoBi (HenmepioAMuHi) Teuil
BHHHKAIOTh YHACIiIOK HelepioAHYHOI B3aeMOZii 30BHILIHIX CIUI, HacaMIrepel
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BiTpY.

3a rmubmHO0 posMileHHs BULIIAIOTL Tewii: ITOBEPXHEBI, SKi MOMIAPIO- -
I0TbCS Ha FJ'I'I/IﬁPlHy 1o 100 M; rruGHeHI, AKi 3ycTpidaoThes Ha PisHEX rubHHax
BUL IOBEPXHI MODSI; IPHAOHHI, TIOINUPEHi B IIapi, MPHIIETTIOMY 1O JHA.

3a XapaKTepoM pyXy BUNUAIOT MPAMOMIHIFHI | KpHBOTIHIFHT Teuii. ki y
CBOIO 1epry, NONUIIOTHCA Ha LHKTOHIYHI | AHTHIIHK/IOHIH], s

32§ “¢131{K0-'X1M1'5{HIIMII BNIACTHBOCTAMH DO3PI3HAIOTh Te/li i Xomoqwi
COJIOHI 1 posnpicrer Tedii. B miBriuHi#i niBkymi, sx NpaBWIO, Tewil, 1o pyxa:
I0ThCA B TIBHITHOMY HalpsMi, € Teriume (I"onbdeTpin, Kypo-Ciso), ’a Tedii, mo
PYXarThkCA Ha MBAeHb, — Xonoanumi ( JlabGpanopceka, Kypmincrka). ’

Hau6m}>m AckpaBo y CBiTOBOMY OKeaHi BHpaeHi Tedil, AKi YTBOPIOIOThCA
B pe3yJibTaTi B?feMoni'i 0JIpasy KLIBKOX $aKTopis.

me. Tewlil. B pesysnbTati Teprs BiTpy 06 ITIOBEPXHIO MODs i 4aCTKOBO B
PE3YJILTATI THCKY BITPY Ha IIOBEPXHIO XBIUIL BUHHKAOTE BiTpoBi Teuri. TIpu bomy
Tequ: AKl BHHHKAKOTh B PE3YJILTaTi [ii TPHBAINX MaHiBHIX BiTpiB, HA3UBAIOTLCI
zzpqugboam HpI_JKJIaIIOM ApelidoBux Tewilf ¢ nacarwi, ITiBHITHO-ATIaHTHYHA
Tedis ‘3aXlI[HI/IX Bitpis. Eneprist pyxy Teprs NIEPENAETCA B HIKYI Imapu BOlII/I’
BHacm,uox'qoro BUHHKA€ iXHilf ocTynansuuit pyx. ,

Teopis npetipoBux Teuiti 6yna pospobiena ExManoM i mizHime PO3BHHYyTa
PaJTHCbKUMH BYCHHMHU KOMumHboro CPCP. [lns crpomenns Exman npuitMaB
OKeaH Oe€3MeXHHUM, IIHOHHM HecKiHYeHHO BCIIMKHMH, a BiTep, WO Aic Ha
NMOBEPXHIO Mops, nocTiiiHum. B pesyneTati BiH aiftmros BHCHOBKY, 11O
TIOBEpXHEBa Tedis BIIXHJISETHCA Bill HANPAMKY BiTpy B TmiBHiyHiif ni;ncyni
BIpaBo, a B mpﬂg}miﬁ — BIIiBO Ha 45°, IPHIOMY 1€ BiIXWIEHHS He 3aJIeXUTh aHi
BII IIBHAKOCTI BIiTPY i Tewii, aHi Bix reorpadiunoi mupoTH (puc. 8.9).

3 I"J’IH6I/IHOXO HanpsaM i BelHYUHA Tedil 3MIHIOIOTHCH, IIPHYOMY Ha JesKii
mu‘6mu, AKY Ha3UBalOTh TIJIHOHHOIO TepTH, S
TeHIA CIPSMOBYEThCSI B NPOTHIIEKHUI 6iK Bix 5$&
nonepxr.leno’l' Teuii. Ha rmubuni, mo mopieHioe & A45° b
rubuni Tc?pTﬂ, IIBHAKICTE TeYil Jyke YIOBiIb- ®
HIOETBCA 1 CTAHOBHUTHL JiHIne 4% IIBUJIKOCTI
TOBEPXHEBOI Teyii.

B pesynbrari makonmuenus BOJH, sIKe
CIIPHYMHIOE HEOJHHAKOBHH THCK y pi3sHHX
MICIIIX MODA HAa OOHUX i THX Xe€ piBHEBHX i
TIOBEPXHAX, YTBOPIOIOTLCI CTOKOBi Tewii. Ha- |
KOIM4eHHs BOAH BiXOYBa€ThCsA B OCHOBHOMY 3a
PaxyHOK 3'MiHH PiBHA Mg BIUTHBOM BiTpy i l
TIPHTOKY PIYKOBHX BOA. IleBHy pomb Bigirpae -
BHIIANIaHHA aTMOChEepHHX OMamiB i TaHeHH: ~ugl

JIboAY. THIOBUM NIPHKNALOM CTOKOBHX Teuiil €
1_(DJIOpiJICLI(a Teyid, 0 BHUTiKAe 3 MekcikaHChbKOI
ES&TOKI/I i nae novarok onsdcrpimy.

el

|
I
|
l
|
!
!
|

3

Puc. 89. Ilepcnexrusne
yaBleHusa npetidosoi Teuii Ha
pisuux rmubunax
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Pisuuns atMochepHOro THCKY B DiSHHX paifoHax OKeaHy MOXE TaKOX
BUIUIMKATH Tedil. B pe3yabTati MiABHILIEHHS aTMocdepHOTO THUCKY HaJl IEBHUM
paiiOHOM IIOpiBHAHO 3 CyCimHIM MOYHHAETHCA MEPEMIMIEHIs BOJHMX Mac
ofiHOro pabony B iHmmif. Taxi Tedil Ha3HBAIOTHCH GaporpalicHTHUMH, BOHH
He3HauHi 3a CHJIOIO.

T'ycryHHI Teuil 3ymMoBIJieHi HepiBHOMiIpHHM POSIIOAUIOM TeMIEPaTypH i
COJIOHOCTI BOAM, a BAMOBIAHO i TYCTHHM MO ropU30HTal, MO CIPHYHHAC
nepeMilieHHs BOJHUX Mac.

Teuii, 3yMoBJieHi YXHIOM [IOBEPXH1 MOPSI, acTo HA3UBAIOTh T'PAaJiCHTHHMI. :

s rpyna o6’ e/iHye TyCTHHHI TeHil, 3riHHO-HAriHHi, CTOKOBi, 6aporpaicHTHi.

B uioMy piaKo MOXHa criocTepiraTi Tedii, gKi CIIpPHYMHEHI OXHIED 3
nexinpkox cwi. Haifbinein 9iTkO pupaxeHi Teuii CBiTOBOro OKeaHy, YTBODEHI
mig BwiMBoM paay daxropi. I'onbderpiM € i TYCTMHHOW, i CTOKOBOI, i
BiTPOBOIO TEUI€IO. '

IMTic/ist BUHUKHEHHS Tedil HOYMHAIoTh JiATH H JPYropsiaHi cui i gakropn,
sKi BIUIMBAOTh Ha Tedii. ITi cimH cami o cobi He 3AaTHI CIIPUYMHHATH Tedil, anc
BOHHM BHIO3MIHIOIOTh 3apokeni redii. JIo HUX MOXHa Biguectn cuty Kopioitica
i cuy TepTsL.

Tepina npuMymye MNOTIK BiAXHISTHCH BiJ CBOTO HANpAMKY B HiBHi4Hiii
miBKyJ BOpaBo, a B MiBIEHHIA — BNiBO; Apyra Ha Mexi Teuil rajabMye ii,
HOFJMHAIOYH YAaCTUHY KiHETHYHOI eHeprii.

KpiM Toro, HanpsMOK Tedii 3MiHIOKTh xoHbiryparis GeperiB MaTEPHKiB i
penbed AHA OKEaHy.

TTil OTYXHHMH OKeaHITHMMH TediiMH ICHYIOTh npoTuredii, To6TO Teuil,
crpsiMoBaHi B GiK, MPOTHJIEXHHH MOBEPXHEBUM TeuisM. Taki MpOTHTEHIl
cnouartky 6ymu BinkpuTi min FonbeTpiMom, a misnime — mig Kypo-Ciso.

ZarainHa cxema Tewili CaiToBoro okeady. B Tporiumii soni CaitoBorO
OKeaHy, J¢ iCHyIOTb CTifiKi 30HH nacaTiB HiBHIYHO-CXiJIHOTO (TliBHiYHA TiBKYJIS) i
miBAEHHO-CXiIHOrO (MiBJeHHA MiBKYJISL) HAIPSIMKY.
BHMHHKAIOTb TIOCTIMHi i TOTYXHi IacaTHi Tedii (MBHITHA
i miBJleHHA), CMPAMOBaHi Ha saxig (puc. 8.10). 3ycr-
pigaioyH Ha CBOEMY MUIAXY cxifHi Gepern MaTepHKiB,
Tewii CTBOPIOIOTH HAriH BOAH (TLXBHIIECHHS piBHS) i
110BEpPTAIOTh BNPABO B riBuiuHift i BIiBO B MiBAEHHll
MiBKYIi.

IMpu6nn3Ho Ha 40° HIHPOTH B 000X MiBKYJSIX Hu
MacH BOQHM MOYMHAIOTH AIATH 3axiHi BIiTPH, Teyil
OBEPTAIOTEL Ha CXifl i MiBHIYHHI cxig. 3ycTpidalodd Ha
cBOEMy WLULIAXY 3axigHi Oeperu MaTepHKiB, BOHHN
[OBEPTAIOTh Ha ITBAEHD ¥ miBHiuHi# MiBKyi 1 Ha THBHIY
y miBAEHHiH, yTBOPIOIOYH 3aMKHeH Kbl HHPKYISHii
MiX exBaTOpoM i 40-50° mupoTH. ¥ NiBHiYHi# mBKYyI
IMPKYJIALs CIPIMOBaHa 332 FOAMHHHKOBOKO CTPIJIKOK,
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Puc. 8.10. 3aranpHa
cxema teuiit CiToBoro
OKeaHy
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y HMiBJEHHIH — npom T'OJJHHHUKOBOI cTpifiku. OIHOYACHO YacTHHA CXigHOI Teuil
TnoBepTae B MiBHIYHIH IBKYN Ha HiBHi4, YTBOPIOIOYH CaMOCTifiHy LUPKYJIAILIO
BOJ| Y IOMipHHX IMHPOTAaX.

MDK.:FC‘IL?{MPI IacaTHHX 30H IMiBHIYHOI i MiBJeHHO! NiBKYJb BHHHKAIOTH
npoTuTedii, ?HpHMOBaHi Ha cXif. BOHM BHHHKAIOTh Y HaclIiIoK HepiBHOMIPHOCTI
PO3NOAUTY BITpY, IKHH 3apOIKYEThCS B TPOILUHIH 30Hi, a TAKOX Yepe3 Pi3HHUIIIO
TyCTHHH BO/JIU B 3aXiJiHili i cXigHill yacTUHAaX OKeaHiB.

WIHIJII/If;I XapakTep Mae po3ITOALUI Tedil y Tpoliuniit 30Hi NiBHIYHOI YaCTHHU
Ingilicbkoro OK€aHy. ITiBocTpiB IHmOCTaH TYT BHCTYyIAe AajieKO Ha MiBJCHb
TOMY BEJIHIE3HHI MaTepHK Asii cTBOpIOE CIPUATIHBI YMOBH UIA posamx}’f
MycoHiB. 3 mei [IpHYYHH B IiBHiYHiIM 9acTuHi IHAiiicbkoro oxeany Tedii ce30HHi.
‘ v TOMIPHHUX LIHPOTaX Mix 45° i 65° y niBHIYHHX YacTHHAX ATJIAHTHIHOTO
i Tlflxoro OK€aHiB Teuil yTBOPIOIOTH Kinblle LUPKYIAL{i TIPOTH FOAMHHHKOBOL
CTpDiJIKH, ajleé BOHO BilDIi3HAETbCA MAaNOI CTiMKIiCTIO, IO MOSCHIOEThCS
XapaKTepoM atMochepHoi nupkymsanii. BUHATKOM € Tedii, sIKi YyTBOPIOIOThCA B
pe3yJbTaTi icHyBaHHs ITOCTIHHOIO HAXWly PiBHA MOPS Bil eKBaTOpa O IHOJIOCIB
HarpHKIaj T.ermi IliBHiuHO-ATnanTHYHAa i ITiBHiYHO-THXOOKEaHOBKA TEUil. ’

V¥ IliBHiuHOMY JILOZOBUTOMY OK€aHi 3arajllbHMH pyX BOAH BiAOyBaeThcs
IIpOTH TOAUHHHKOBOI CTpinkd. B okeaH y Burnsagi lniubepreHcbkoi Teuil
3aXO0JISITh aTJIAHTHYHI BOIH.

vaHBaJ‘Ii JOCIIIKEHHs I03BONHIIM CTBOPHTH HE TUILKH reHepalibHy CXeMy
alte if CKJIaCTH CXEMaTHHY KapTy OCHOBHHX Teuilt CBiToBOrO OKeany (puc. 8.1 1)?
Haseu Tedill i KOpOTKa XapaKTepHCTHKA ix HaBeneHa B Tabn. 8.7 (HoMepH B
TabJIHI BiANOBiAAIOTE HOMEpPaM Ha KapTi).

PexuMm Teuifi CBIiTOBOro okeaHy Mae BeJHKE NPAKTHYHE 3HAYEHHS
HacaMmIepel 14 Hagiramii. 3 Lielo MeTO0 I NpHOEPEKHHX paﬁonil;
CKJIAAAI0THCA TAONIHL MPUILTHBHO-BIAINTHBHUX Tedil, a A BIIKPHTOTO OKeaHy

Puc. 8.11. CxematnuyHa kapra teuiff y CsiToBOMY OkeaHi iTpi
[Moscuenns aue. y Taba. 8.6 Y ¥ oxeant (sa TAirpixox)
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Tabmuusa 8.7
OcHosni Teyil CsitoBoro okeany
CepenHs
Ne HasBa TemnepaTyp- Critikicre WBUIOKICTHL
Ha rpajauis cM/C
TUXUM okeaH
I. |iBHiYHa nacaTHa HelrpanbHa Criltka 80
6a. |MiHpaHao HelrpasnbHa Crifika 30
6. Kypo-CiBo Tenna Oyxe crinika 35
IT. {MiBHiYHO-TUXOOKEeaHCbka HemrpanbHa Cririka 35
22. |Ansacka Tenna Crifika 15
22a. |AneyTchka HenTpanbHa Hecriitka 15
28. | Kypuno-KamyaTcbka XosnonHa Crinka 25
(Oltsacio)
14. | KanigpopHidichbka XoJsionHa Hecrilika 12
19. [MixnacarHa (exBaTopi- HeMrpanbHa Criftika 50~130
ajlbHa npoTurTeuia)
2. |NiBpenHa MNacarua HenirpanpHa Cririka 95
7. |CximHo-ABcTpaniiicbka Tenna Crilika 20
13a. [lliBneHHOo-TUXOOKeaHChKa Helrpanbua Hecriika 5
15. |MepyaHcbka XononHa CnaGo crilika 10
15a. | Enb-HiHbo Tenna CnaGo criiika =
13. JAHTapkTUYHa HelirpanbHa Critika 25=75
LUMPKYMIONAPHA
NisHiunMil JIbOonOBUTUNR OKkeaH
23. |HopBesbka Tenna Cririka =
24. |BaxinHo~llniuGepreHcbka | Temna Crilika -
25. | CxigHo-T'peHnaHnckka XoJnonHa Crilika 50
25a. | 3axigHo-IpeHnanncbka Terna Criitka -
ATJAaHTUYHUIA OKeaH
3. |MiBHiuHa macarTHa HelirpajabHa Crintka 25
8. |TonbdcTpim Tenna Oyxe crifika 75
12. | iBHiYHO-ATJaHTUYHA Tera Oyxe cTifika 50
4a. | KaHapceka XoJlonHa Cridika 50
27. lIpmiHrepa Terna Criltka -
26. |JlaGpanopchka XonogHa Crilika 75
20. lMixnacaTHa npoTuTeuis HemrpansHa Criiika 75
4. |lMiBoeHHa nacaTHa Helrpansua Crilika 95
9. {Bpasunbcbka Tenna Crinka 26
13a. | liBneHHo-ATnaHTHuHa HelrpaneHa Crinika 65
17. I BeHraancbka XoJsonHa Crifika 25
19. | donkneHacbka XosionHa Crilika ~
13. | AHTapKTUuHa HelrpanbHa Criika 25
LUMPKYMIIOJIAPHA .
THOIACBKMA OKeaH
5. JliBmeHHa nacaTHa HellTpanbHa CTriltka —
10. |Arynacbka (ToskoBoro Ternna Hyxe crTitika 70
MUCY )
18. ]|3axinHo-ABcTpasifichbka XoJionHa HecTiitka -
19. | RAHTapKTUuHa HelirpanbHa Crilika 25-75
LMPKYJIEeNoJapHa

— KapTH HEMEpioNHYHHX Tedill, Aki iHPOPMYIOTH MoperviaBUiB PO cepemHi
6araTopiuHi XapaKTEPUCTHUKH Tediil.

Busuenns nunamiky Teuiit HeoGXifHe A1 IPaBUIILHOT oprasisauii pubHoro
npomuciy. Sk Bizomo, 6arato BHAIB pHO 30CEPEMKYIOTHCS y $poHTaNbHUX
30HaX OKeaHy, 6araTHX Ha KOpM.

Mopcrki Tedil MaloTh BeluKe 3HaYeHHS B XUTTI CBITOBOTO OKeaHy i Bciei
IWIaHeTH. BOHM BILIMBalOT, Ha OGMIiH BOA, 3MiHY Geperis (pyiiHyioTe iX),
HUPKYJALo aTMOC)EPH, a TAKOXK Ha KIIIMAT Pi3HHMX YACTHH 3eMHOL KyJi.

Mopchki Tedil CIPHYHHIOTS NepeMileHHs HOBITPS 3 HU3BKUX INHPOT Y
BHCOKi i B TOMY 3 HamIpsAMKY IEPEHOCATh TEIUTy BOJly, IIOM SKIIYIOUH KIIiMAT.
36ir OCHOBHHX HaIPAMKIB PyXy NOBIiTPS i BOJ, IO TIEPEHOCATLCS TEYiAMH, Mae
AyXe BEIMKE 3HAYCHHA. Pyxalouumch Ha MiBACHb, TOBiTPA HHU3LKHX HIHPOT
OXOJIOMKYETLCSA, BHACHIZOK YOro 30LIBIIYEThCS XMapHicTh i 3MEHIIYEThCSH
BHIIapOBYBaHH 3 [TOBEPXHi OKeaHy.

3HayHuH BIUIMB HAa TEMIIEPATYPY i CONOHICTD BOJ y MiBHiYHill YacTHHi
ATJIaHTHYHOTO OKeaHy, a TAKOX Ha KJIiMaT TEPUTOPili, MO NPHIAraloTh A0
Hboro, mae I'onbderpiM. Macn Terwnoi Bogu T Oonb(CTPiMY HarpiBaloTh po3-
Mitieni HaJl HEM ITOBIiTpsaHi Macy. [TaHiBHi 3axinui BITPH B 30Hi HOMIPHHX MHPOT
NEPEHOCATE. MOTIK TEIUION0 MOPCBKOTO MOBITPS B HanpsaMmky no €pponn. B
3axijHiit YacTHHi ATnanTHYHOTO OkeaHy ombdcTpim CIIPHYHHAE [IOCHIECHHS B
3UMOBHH Yac XONOAHMX i CYXMX [BHIMHHX i [iBHIYHO-3aXiAHKX BiTpiB. CaMe 1M
3YMOBJIEHI pi3ki KIIMaTHYHi BiIMIHHOCTI MiX KpaiHamu, PO3MillleHUMH Ha
OAHAKOBHX HMHUPOTax IO OOHABa GOKH OKeaHy, HANPHKIAL MiX Hopseriero i
I'pernangiero. BinxueHHs remmneparypH Bix CEpPelHIX INMPOTHHX BEIHYHH y
ciuni focaraiots y Hopserii 15-20°C, B Mypmanceky — 11°C. 3aBasku BITHBY
TonedetpiMy Temneparypa Bonu 6ins Kosibchkoro MBOCTPOBa HIiKOJIH HE NaJac
Himk4e 0°C, a nopr MypMaHcbk He 3aMep3ac.

8.15. JKuTTs B OKeaHaX i MOPSX, BHKOPHCTAHHS IXHiX pecypcis

Mopcbka Bona € cepenoBHieM, ke cripusie PO3BHTKY XHTTA. Bueni BBaxa-
I0Th, IO XHUTTS Ha HAINiH IUIaHeTi NMoyajoch caMe B OKeaHi. Boau okeaniB i
MODIB HaCelleH] BEIMYEIHOIO KiJIBKICTIO KUBHX OpraHisMiB, siki xapaxTepusy-
I0TBCA HaI3BHYANHOIO Pi3sHOMAHITHICTIO.

JKHTTS B OKeaHi 3aIeXHTh BiJt YMOB CepENIOBHILA, 3 SKHX JOCHTL BAXIUBH-
MH € rifpomereoponoriuHi paxropu. [IpOHHKHEHHS cBiTyIA B TOBILY BOAH IIOB ‘4~
3aHe 3 ii IIPO3OPICTIO, a BiJ LBOrO 3ANEXHTb XUTTEMIANBHICTD POCIIHHHHX
OpraHisMiB. JIns XHTTA POCTHH HeOGXiAHI TAKOX JesKi MOXHBHI COMi — CIo-
TYKH a30Ty, pocdopy i Kasiio, sKi MiCTIThCA Y MOPCHKii BOMIi B Mautiii KiIbKOCTI.
Li coni HaaxoATh ¥ NOBEpXHEBi mapu OK€aHy 4acTKOBO 3 GEpEroBUM CTOKOM,
alle TOJIOBHA Maca iX IigHIMacTbed Ha TIOBEPXHIO Pa30M 3 IMIHOUHHUMH BOJaMH
B. PE3YJILTATi OCIHbO-3UMOBOI KOHBEKLUii i TypGysIeHTHHX PYXiB y rinpocdepi
(anBetiHr).

B ToIl1 3e Yac KHUTTeMIANbHICTb KHBHX OpTaHi3MiB lyX¢ BIUIMBAE HA Bi3HKO-
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XiMidHi BIACTHBOCTI BOAM okeaHiB i mopis. Ili opraHisMH UOINIHHAOTH 3
MOpPCBHKOi BOAH BEITHKY KUTBKICTh JiOKCHAY BYIVIEIHO, KaJbllifo, KPeMHilo, sKi
BHTPAvaloThes Ha [OGYNOBY iXHIX CKeNeTiB.

JKusi oprasismu CBITOBOTO OKeaHy MOAUIAIOTLCA Ha TpH BEJIHKi Ipymu:
ITAHKTOH, HEKTOH | 6EHTOC. ‘

[DIAHKTOH — 1€ ONHOKIITHHH] BOZOPOCTi (GiTOTLTAHKTOH), ONHOKIITHHHI
aGo [pi6ui GaraTOKIITHHHI TBAapHUHH-iH(Y30pil, npibui pakorofibHi (300-
ILIAHKTOH).

I3 33 KiaciB POCJIHH, BifOMHX Ha 3eMHil Ky, ¥ CBiTOBOMY OKeaHi XKUBYTS -

5 knacis, a me 10 K7aciB KUBYTH K Yy MOPCBKHX, Tak i B npicaux Bojax. Cepeil
MODCBKHX POCIIMH OCHOBHA POJib HAJIEXKHTDH OMHOKJIITHHHHM. 3 0araTOKIiTHH-
HHX POCJIHH B OKeaHi IOINHpeHi BENMMKi 3a po3MipaMi JlaMiHapii (MOpCBKa
kanycra), $YyKycH, capracyMH, HEPEOLMCTYCH, necodii. Bypi Bojgopocti
HepEBaXalTh Y MOMiPHHX i XOJOJHHX MOPSIX.

TBapHHHI OpraHi3My, 10 XHBYTh HA 3emii, moAinAThes Ha 11 Tumis i 65
K/1aciB. BifbINicTs i3 HAX € KOPIHHUME KuTeIsMH Mopa. TiIbku 8 KITaciB KUBYTh
BUKJIIOUHO HA CYIII. )

3 HaHNpOCTINIMX TBapHHHHX OpPraHi3MiB HaHTIOIMpeHil KOPeHEeHIXKKH,
dopaminidepu Ta pamionapii. Cepen GaraTOKJiTHHHHX OpraHizMmiB Hai-
YHCIIEHHIMAME € Momocku (Bimbire 62000 BHjiB). 3 IBOCTYIKOBHX MOJTIOCKiB
IIPOMMCIIOBE 3HAYEHHs MAlOTh YCTPHIH, MOPpchKi IpebiHI Ta Mimil. ¥ Teruux
BOJaX JOCUTH IOIIMPEHi IOMOBOHOTI MOJIIOCKH, MPECTABIICHI KalbMapaMi,
KapakaTHIFIMH, BOCbMHHOIaMH, aprOHaBTaMH. IInpoxo MpeacTaBIeHUi - K1ac
pakonoiGHux (2o 20000 BHAIB), KO SKHX HAJIEKATb i kpabu.

Jlo BUIIMX XOpIOBHX HalexXaTb PHOH. Haitbinbuioo pubow B OKeaHi €
KHTOBA axyna (aoBxuHa ii — 16 M). JloBXHHaA akyJnomnoiéHoro ckara — 15 M,
Maca — 2 T. B uistomy, B CiToBoMy OkeaHi HamiuyeTbest 16000 BrtiB pubd.

3 KJlacy ccaBlliB B OKeaHi 3yCTpi4aoThCs KUTONOAIOHI i Macronori. Kutn
HomingoTeess Ha BycaTHx (6e33ybmx), sKi KHBIATHCA 300IUIAHKTOHOM
(mepeBaXxHO PAKOMOMIGHUMH) i ApiGHOIO pubolo (IpPeHIaHACHKUH KHT, CHHill
kut, diHpan, cefipan), i sybacTux (kamaiuor). Jlo 3y0acTHX KHTIiB HaJexaTh
nenbdiny, B ToMy umcni Ginyxa i kacatka. Kury, K1 XKHBJISATHCA IUTAHKTOHOM,
AOCATAIOTH TIrAHTCHKHX PO3MipiB, A€dKi 3 HHX MAaloTh JOBXHHY 34 M'i Macy 150
T. 1le Hafi6umbmi TBapuHM Ha 3eMii. Y BOAAX BHCOKHX i MOMipHHX IUHPOT
HONIMpPEHi NPEACTaBHUKM 3arOHY JIACTOHOIHX: MODPCBKHI1 JI€B, TIOJI€Hb, MOPX,
MOPCBHKMH KOTHK.

ITpoayxuisa (IT) okeaHy XapakTepusye MPOJYKTHBHICTH IPYNH OPraHi3MiB,
Giomaca (5) — KiIbKiCTb XHMBHX OPTaHi3MiB (3a Maco 1H 06’eMoM) B 1 M3 BOAI
(171 TUIAHKTOHY Y HEKTOHY) abo x B 1 M2 wiomi (A 6Gemrocy). II/B -
BiHOIIEHHA MPOAYKILi fo 6ioMacH — BENUYHHA, IO XapaKTCpU3ye aKTUBHICTH
opranismis. Ilin 6fogoriqHHMH pecypcaMH OKEaHy pO3YMIIOTh TMOTEHIIANbHY
[POJIYKLIIO KOPHUCHHX OPraHi3MiB, sIka 3aBXIH 6iTbHIa MOXKITHBOIO BHIIYYCHHS
Gionmoriuamx npoxykTis. Lli pecypcH HeoOXiIHO 3HATH, mo6 BeCTH. IPOMHCLI
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panioHaNLHO, He Ti(PHBAIOYH IPOAYKTHBHOI 6431 00 €KTIB IPOMHCITY.

3araneHuil piyHMil BWIOB MODCHKMX OpraHi3MiB 3apa3 CTaHOBHTL 90-92
Mia.T. TTpoMucnu posnogineni o CBiToBOMY OKeaHy HEPiBHOMIpHO: Gimbine
60% ftoro IUIONMIi Mae Ayxke Mally IPOMHCIOBY IiHHICTb, MOAIOHY MycTeNsM Ha
cymri. TomoBHy IpoMHCIOBY LEHHICTL Mae o6IacTh mebdy, Ha Ky MpUnajac
6ia 90% yciel nobudi.

IIpOAYKTUBHICTh, SKIIO Tijl HEO PO3YMIiTH OTPUMAaHH] OpraHidHHUX
pecypcis 3 oauHHUIi noBepxHi CBITOBOTO OKeaHy, B CEPEIHBOMY AOpiBHIOE 184
KI/KM2, Ha MATEPHKOBOMY CXHJIi — 65, Y BiIKpHTOMY OKeaHi — 7 i Ha meinbphi —
2504 Kr/xMm2.

Ha AyMKy BueHHX, MOXJIUBE TOAaNble 30UIBINEHHS BHIIOBY MOPCHKHX
opranismiB go 90-100 muH.T/pik. Ase noTpibHO BXHMBaTH H 3axojlu IIO
PEryJIoBatHIO i 06MexeHHIO IpoMuaia. [{boro KocAraoTh MITXOM YKJIaAEHH]
pi3HMX MIXHAPOAHHX KOHBEHIIH.

Jlpyruii 3axin 1o o6MexeHHIO IPOMHCIIa — BBEICHHA EKOHOMIYHHX 30H —
paiioHiB BUIKPHTOIO MODS, Ki MPWIATaloTh 40 TEPUTOPialbHAX BOX JepikaBH,
e OCTaHHA Mac CYBEpEHHI IIpaBa HAa PO3BiAKY, PO3poOKy i 30epexeHHs
IPUPOJHHX pecypciB (SK XKMBHX, TaK i BCiX iHIMNX), O 3HAXOIATHCA Ha IHI, B
fforo Haapax i y BOAL.

ExonoMiudi 30Hu 3aBmupiik 200 MOpchbKHX MWIb (1 MOpchbKa MIIA JIO-
piBHIOE 1852 M) BeraHOBHIIH B cebe Bxe noHax 100 mepxas. IIpomucen y nux
30HaX i HABiThL JOCTIMHHIBKI poOOTH MOXHA BECTH TUILKH 33 IOTOMKCHHIM 3
JIEPXKABOIO — CYBEPEHOM. BcraHOBIIGHHS 30H BEMarae po3BHTKY IIPOMHCIIB Y
BiJKpHTOMY OKeaHi, a oTxe, i PO3IIHPEHHS OKEAHOJIOTIYHHX JOCITIKEHbD.

' .CBiTOBHf;I okeaH OaraTHi i Ha KOPHCHI KOTIANMHH, fKi (e ciabo poasifani
i AKi JMIie MOYHMHAIOTL Po3pobiasaTH. BOHH MicTAThLCI B JOHHHX Biakmajax,
MiACTIIAI0UUX TIOpoAax, 6eperoBux pO3CHIIAX.

V po3cunax go6yBaloTh THTaH, HUPKOHii, 30110T0, IUIaTHHY, cpibio, LIMHK,
anMasu, pochopuru. HlaxTHuM criocobom (3 6epera) J1o6yBalOTL KaM sHE By-
riuis, 3ajisHi, Mijgi, HikesteBi, pryTHi pyau. OcoOaHBO IiHHI 3ajli3oMapraHLeBi
pyau.

IIlupoxe pPO3MOBCIOMKEHHS Ha JHI MOpsi MaloTb HadTOrazoHOCHI
POIOBHINA, 3 IKHX Bxke eKcIuTyaTyeTbes 350, nepeBaxuo Ha menbhi. Hanbinbmi
3 HHUX 3HaxomaTbes B Ilepcwkii 3aromi, Kapibcbkomy mopi (BeHecyenbcbka
3aToka) i Mexcukanchkiil 3atoni. HuHi 3 qHa Mopsa fo6yBaeTnest noHan 20%
3arajibHO1 KIBKOCTI HaTH.

. EHepreTHuHi pecypcd OKeaHy IpEICTaBJIeHi €HEpriclo XBIJIIOBAHHA,
PI3HHLIEIO TEMIIEPATYPH BOAH Ha Pi3HHX TOPH30HTaX, eHepriclo npuiuikeis. Ha
IPaKTHII peajibHO icHyIoThH Juiue npuiuiuBHi enektpoctanuji (ITIEC). Ilepina
Taka craHilis (motyxHicTio 240000 kBT) 6yna 36yaoBaHa B 1967 p. y dpaniii B
rupii p.Panc, sika Bnagae B npotoky Jla-Manu. ¥V Pocii npagoe gocmiana ITEC
B ry6i Kucmiii Ha KonbcbkoMy IHBOCTPOBI Ta PpO3IISARA€THCS ITHTaHHA
6yaisuuirea [TEC y rupni p.Mesexi B ITeHxHHCBKiH 3aTOLj.
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JIromuza Bce Hinbllle BIDIMBAE Ha MIPHUPOJHI pecypcH OKeaHy, BTPYUacThes B
Horo cepunoBHile. I IKIO paHinie HeraTUBHI HACTIAKH LILOTO BTPYYAHHS NPOSIB-
JIAJIMCh JIYilie B IPHOEpeXXHUX palloHax OKeaHy, TO 3apa3 BOHH BiluyBaloThes i
¥ BIIKpUTHUX HOro yacTuHax. HecripusTiinBUi BIUIMB JIIOJHHH HA OKEaH HOJrae
TIepIn 3a Bce B 3a0pyaHeHHi Horo BOX i HATO BEIMKOMY BHJIOBY NPOMHUCIIOBUX
MODPCBKHX OpraHi3miB.

T'osioBHa HeGe3neka Uil MOPCHKUX €KOCHCTEM IOJisArac B 3a0pyIqHEHH] BOJI
HadToro. [TfopiuHo B okeaH noTparuisge He MeHine 10 mim. T HabTu. "onoBHe mKxe-
pelIo IbOTO 3a0pyJHEHHA — MOPCBHKHUI TpaHCHOPT, NPOMUCIOB] i KOMyHAIBLHO-
no6yTOBi CTOKH, Ki HAAXOJSTh i3 Cylili; BUTIKAHHA B pe3y/bTaTi aBapiii npu 106y-
BaHHiI HaQTH Ha MOPCHKOMY AHI. Benukuil rpoMajchbKuil pe30HAHC BHKJIMKATIA
aBapis TaHkepa “AMoxo Kazic” B 1978 p. 6ins 6eperis bperani (Qpanuisn). Had-
Ta, sKa BHIWIAch, YTBOPHIA IWIAMy po3MmipoM 50x7 kM, HadTa IoTpanuia Ha
wisxi. BimoMa cBoiMU HeraTHBHHMH HacliIKaMHU apapisi Ha HaQTOBOMY POJIOBU-
m1i Exodick (1975 p.) y IiBriuHoMy Mopi. 3Ha4HOI IIKOAU 6YIIO 3aBJIaHO EKOCHC-
Temi ITepcbkoi 3aToku B 1991 p. mix wac arpecii Ipaky nipotu Kyseiiry, konu Had-
Ta 3 6araTboX CBEpAJIOBUH ipaKChKOI CTOPOHOIO 6yila CIIPIMOBaHa B 3aTOKY.

Hadra, sixa pos3iuBaeThes 110 oBepxHi Mops (1 T HahTu Moxe NOKpUTH 12
KM2 MOPCBKOI TOBEPXHi), YTBOPIOE IUIIBKY, fKa YTPYAHIOE Iaz000MiH BOJIHU 3
aTtMocdeporo.

3aBaaloTh IIKOJH MOPCHKHM OprasizmaM i iHmmi 3aGpyaHioBaNibHi pedo-
BUHH — OTPYTOXiMiKaTH, JeTepreHTH, Baxki Meranu Tomo. edakxi pubu Haxo-
NUYYIOTH ¥ cobi OTPYiHi peuoBHHY, IIIO CTBOPIOE 3arpo3y BXKeE 1 Ul JIOAHUHMU.

JIo BeJTMYE3HHX BTpaT MOPCHKOi payHH CIPHYMHHUBCA HEKOHTPOJIbOBAHHMH
BWIOB [IPOMHUCIIOBHX pHO i AeSIKHX TBapHH. Malixe IOBHICTIO BUHUIIEHI MOPCBKI
KopoBH Ha KoMaH0pCHKHX OCTPOBAaX, CKOPOTHJIACh YMCEIbHICTh KUTIB.

VHUKHYTH ri106albHOI 3arpo3y, sika HaBHCJIA HaJ OKeaHaMH i MOpSIMH B
pe3ynbTaTi aHTPOIIOr€HHOrO BIUIMBY, MOXHA, JIMIIE YKIABIIH MiXHAapOJHI
YTOAM PO KOHTPOJb 3a CKHJAHHAM 3a0pyHIOBAIIbHUX PEYOBHH, PEryJIIOBaHHs
TIPOMHUCIIY MOPCBKHX OpraHi3MiB, 3a00pOHY BHIIOBY JEIKHX BHIIB iX.

KonTpoabHi 3anurannsa

1o posymioTh nijg CBiTOBHM OKeaHOM?

Slki xapakTepHi OCHOBHi eJleMeHTH peibedy THa OokeaHy?

SIKi TUITH JOHHUX BiKJIa/iB € B OKeaHax i Mopax?

Ha gxi rpynu NOAiNAIOTECS PEIOBHHH, MO BXOJUATE JIO CKJIajly MOpCEKOI Boau?
IIfo Take coJOHICTh MOPCHKOI BOAH?

Sk GopMyeThCst TEIUIOBHI GaJlaHC OKeaHiB Ta MOpiB?

SIK 3MIHIOETBCSE I'YCTHHA MOPCHKOT BOJH 3 ITTHOHHOI0?

I{o Take Boaua maca?

ki ocHOBHI onrTHyYHi XapaKTePHCTHUKH BOLH BHKOPHCTOBYIOThCS B OK€aHOJIOr14-
Hift mpakTHIi?

Ski € BUAK MLOAY B OKeaHax i Mopax?
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1ITo Take piBeHbL Mops?

Ha sixi THIM OAUIAIOTECS MOPChHKi XBIWII Ta SIKi OCHOBHI IPHYHHN BUHHKHEHHS iX?
Slki € Teopil HOXOMKEHHSA NPHUILIUBIB i Biamusin?

Sk xknacndikyloThCA Tedii B oxeaHax i Mopax?

Ha sIKi rpynu MOAUIOTLCS XHBi opraHiamu CBiTOBOro okeany?

II[o po3yMilOTh Hifi IPOAYKTHUBHICTIO OKeaHiB i MOpiB?

Slki BuAM pecypciB po3pi3HAoTs y CBiTOBOMY OKeaHi?

VY qoMy nossirae HeraTUBHUI BIUIUB JIOAHHH Ha OKeaHH i Mopst?

9. BO/IHI PECYPCH YKPAIHHU, IXHE BUKOPUCTAHHA
1 OXOPOHA

9.1. INonsaTTa Npo BojHi pecypcH i Boanuii ¢poHA

V cyuacHiii Hay1i i DpakTHI € KiJIbKa BU3HAYeHb IIOHATTS “BOJHI pecypcH”.
B camoMy IITHpOKOMY 3HAY€HHI /1(] BOJHHMH pecypcamu PO3YMIFOTE yCI BOJH
Hamoi' IiaHeTH, To6To0 BOAH MOBEPXHEBOIO 1 II3¢MHOTO cTOKY, I'p}’HTOBI i
miI3eMHl BOJH, BOJH JBOJOBHKIB I IMOCTIHHO 3a/7Arar0YHX CHITIB, OKEaHIYHI,
MOpCEKI H aTMOC(epHI BOJH, BOJH I[NTYYHHX BOJHHX 06 exTiB. SIKmo X
BHUXOAUTH i3 iHTepeciB i mnorped MaTepiadbHOro BHpOOHMLTBA Ta
KUTTENIATBHOCTI JIIOAHHH, TO IiJi BOJHHUMH PECYPCAMM ClliJl PO3YMITH IIpHAaTHi
JUIsi BAKOPHCTaHHS 3alacH IIOBEPXHEBHX i MM3EMHUX BOJ sAK01-HeOyAb TepUTOPii
qu JepxkaBy. Lle B 0CHOBHOMY NpicHi BOAY — BOAM PiuOK, 03€p, BOJOCXOBHII,
JIbOJOBHKIB, I'PDYHTOBi i IiA3eMHi, TOMY IIO BOHH € OJHHM 3 OCHOBHHX
HNPUPOJHHUX KOMITOHEHTIB XHUTTS JIIOXEH 1 3a10BOJIEHHS NIOTped pisHUX ranmyseit
HapOJHOTO r'OCIIOiapcTRa.

V¥ 3B'43KY 3 THM, IO ITIiA3eMHi BOJH, a TAKOX BOJH 03€p, GOJIT Ta ILOJAOBHKIB
BHKODHCTOBYIOTBCS IIOPIBHSIHO Malo i BCi BOHH B IPOLECi KPYTOBOPOTY BOJH
3B'A3aHi 3 BOAAMH DiYOK, NiJi BOAHHMH pecypcaMH BEIHKHX TEpHTOpiii i kpain
PO3YMIIOTB JIUIIE BEIMYHUHY CEpEAHBOPIYHOIO CTOKY pidok. [Ipu OLiHIl % BOJHHX
pecypciB OKpPEMHX perioHiB Ta €KOHOMIMHHX PpaHOHIB BpaXxOBYIOTHLCH TaKOX
3anacH MiA3eMHNX, O3€pHUX Ta iHIMUX BUAIB BOZ,

CepenHbopiunuit crik, ab0 HOpMa PidHOIO CTOKY PiuOK, BH3HAYAETLCA 3a
JaHuMH OesniocepeAHiX oOdnciieHb BHTpPAT BOAM i mogaerbes B Mc. Il[o6
OTPUMATH BEJIMYHMHY CTOKY (BOJHHMX pecypciB) 3a pik, IOTpiGHO omepxkaHe
3HAYEHHs] HOPMH PiYHOT'O CTOKY MMOMHOXMTH Ha KifIbKiCTh CEKYHN B polii, To6TO

w=Q,,T,
Je W — BelM4HHA CTOKY 3a pik, M*; Q., — cepeaHst GararopiuHa BelTHYHMHA
piaHoro croxy, M’/c; T — kinbkictb cexyHA B powi (@i cepeanboro poky T =
31,54-10%¢c).

PospaxoBaHy TakHM YHMHOM BEIHYMHY BOJHHMX peECYpCIB JUIA 3py4HOCTI
i paxyHKiB i KOPHCTYBaHHS YacTo MOAAIOTh ¥ KyOiMHHX KintoMerpax (km’).
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Bojsi pecypcu pidoK, Ha SAKHX HE BEAYThCI CHCTEMATHYHI CIIOCTEPEXEHHs
3a CTOKOM, BU3HAYAKOThLCS 3a KapTaMH i30MiHiH cepefHbOro pitHOro CToKy abo
iHmmmME crocobaMu. SIK MpABHIIO, 3HAYEHHS CTOKY Ha KapTaX HABOJAATHCA B
Mofysisx (/c-km?) abo y Brcorti mapy croky (MM). 11lo0 BU3HAYHTH 3a KapTolo
BOJHI pecypcH SKOi-HeOyab PiuKH, HeoOXifIHO Wi UeHTpy ii GaceliHy 3HATH 3
KapTH 3Ha9eHHsA MOAYJA ab0 apy CTOKY i IPOBECTH PO3PAXYHKH 33 HOPMYIION0

W=M-F-31,54-10°, nie

M-F = Q,,-10°, ockinbku

M = (Q,,/F) - 10° abo

W=h-F-10°, ‘
e W — BejiMUMHA CTOKY 3a pik, M, M —— cepeHLOpPiYHUA MOAYJb CTOKY,
n/c-xkM?; F — 1uioma GaceifHy piuky, KM’ h — I1ap CTOKY, MM.

TIpH kijibKicHIH OI[iHII BOAHHX PECYPCiB BHKOPHCTOBYIOTD LIE IBA MOHATTA:
craTuyni (BikoBI) 3amacH i BIAHOBIIOBaAbHI BOJHI pecypcH. OcCTaHHi
3MIHIOIOTHCA B YACI, HIOPIYHO BiIHOBIIOIOTELCA B IIPOLECi KpYTOBOPOTY BOJH Ha
3emMiti Ta BoJooGMIHY Mix cyniero i oxkeaHoM. KinbKicHO iX OLIHIOIOTE Pi9HMM
CTOKOM pidOK.

CyxynHicTh BOAHHX 00 €KTiB K QisHKO-reorpadiyHux OJHHHLE CKIIanae
€JIMHMI JepXaBHHil BogHMI ¢onA. BiH BKinoyae: piukH, o3epa, BOLOCXOBHINA,
iHII TOBepXHEBi BOMOHMH i BOJHI JuKepela, a TAKOX BOJM KaHANIB i CTaBKiB,
mig3eMHi BOAH, BHYTPIilHi MOpsl i TepUTOpialbHi BOAW (TEpHTOpiajlbHE MODE).
TIpruoMy Bei i BOAHI O0'€KTH BXONATH A0 CKJIaAy €IMHOrO JEpXKaBHOTO
BOAHOTO GOHAY 3a 6YAL-AKOI [ APONOriYHO] XapaKTePHCTHKH iX HE3aJIEXHO Bill
KUIBKOCTiI Ta IKOCTI BOJHM, KA B HHX € y ued wac. Harpuxinan, mo ckmanmy
BOJIHOTO GOHIY BXOAATH IIOBHICTIO HepecHxalioui i epeMep3aloyi piuku i osepa.
Liefi IpHKIaa CBiIUHTD, IO BOAHHUIT G OH — L€ He Maca BOIH, AKa BUMIPIOEThCS
B JiTpax, xy6iuHMx MeTpax a6o KyGidHHX KinomeTpax (SKk BOAHI pecypcH), a
CYKYIHICTE SIKICHO Pi3HHX BOAHUX OO €KTiB.

V BopHOMY $OHAI MOXYTh OYTH 3MiHH, CIIPUYMHEHi AI€I0. CTHXIHHHX CHII
(3eMIIETPYCiB, CEIEBHX IOTOKiB, 3CyBiB Tomo). lIpoTe HaBiTh TO/i, KOIH
BOJOHMMA YH BOJOTIK MEPECOXIIH, 3HHIUTH, BOHH Bee X OyayTh BBaXaTUCA BOJ-
HUMH 06 €KTaMH, TIOKH He 6yayTh odillifiHO BUKITIOUEH] i3 BOAHOrO QOoHIY.

B pesynbTari rocroJapcpKol MSIBHOCTI i Aii CTHXIHHMX CHII MOXYTb
YTBOPIOBAaTHCh HOBi BOIHI 06 €KTH (HaNpHKIAZ, 03€pa B KOJMILUHIX Kap €pax i
BupobKkax Topdy, 3aBaibHi i 3araTHi o3epa). Aje BOHH JiHile TOAI OyayTh
BKJIIOYEH] KO cKiIay BoAHoro GpoHAY, KoH odiuitino GyiyTs BU3HAHI BOJXHHMH
o6’exramy. TTOpAJIOK TIPHCBOEHHA Hasp ¢i3HKo-reorpadidHEM YTBODEHHSIM
(BoAHUM 00 €KTaM) BCTAaHOBIIOETbCS CHEHialbHHM TIOJIOXKEHHSAM, sKe
satBepIKyeThea Kabinerom MiHicTpiB Ykpaiuu.

9.2. Boani pecypcu i soanuii 6ajanc Ykpainn

Bojsi pecypcH YKpaiHH cKIafal0Thes 3 MiCLIEBOTO CTOKY, SKUH GopMyeTh-
cA B piukopiil ciTii Ha Tepuropil YkpaiHu, Ta CTOKY, IO HaAXOIWTb Ha il
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TEpHTOPiIO 3 NPWIENIHX perioHis mo JIHinpy i #oro NpHTOKax, CiBepcbKoMy
Jlimio, JlyHao Ta iHIIuX piduKax.

IToBepxus VkpaiHu Mopi3aHa TyETOK CiTKOK pidok. Beboro 'Hapaxo-
ByeThbed MoHax 73000 pidox pisHOI JOBKHUHH. 3 HUX pivOK 3aBJOBXKH IOHAJ
10 kM — 4000 a6o.5,5% 3araneHoi KimbkocTti. BigHocHO NOBrHX .pidok
(GaBpoBkku noHaf 100 kM) TiABKH 130. 3amexHo Bix BemmMHN OaceiHy,
JOBXHHH, BOJOHOCHOCTI, 3alaciB TifpOEHEpPropecypciB, MPHAATHOCTI I
pOGOTH BOAHOTO TPAHCIIOPTY Ta iHMINX O3HAK, PiYKH YKPaiHH HOJUIAIOTECA Ha
Bennki, cepeqdi i mami. Jlo BemHkHx pidox Hanexath Jlminpo, IHictep,
MMisaeunnit Byr, Ipum'sts, Hecua i Cisepchkuit Joneus. Pemra pidok
CKJIAfaIoTh KaTeropio cepefHix i MaJux.

Posmofin pidox mo Tepuropii Ta rycrora iX HepiBHOMIpHi, IO
OGYMOBIIOETbCS HEOJHAKOBHMH B Di3HHMX YacTHHaX YKpaiHu KIMaTHIHHMH
YMOBaMH, XapakTepoM pellbe(a, reosIoTivHo GyA0BOI0 OKPEMHX paHOHIB Ta
HIMHMHE dakTOpaMH. B HITOMY X KilIbKiCTb i BONOHOCHICTh Pi9OK 3MEHIIYEThCS
B HAOpAMKY 3 OLIbII 3BOJIOXEHOTO IBHIYHOrO 3aXOAY A0 MOCYITHBOTO
nipgenHoro cxony. CepefHs rycrora piukoBoOi CITKH CTaHOBHTH 0,39 KM/KM
BoHa Ginpmia Ha niBHO4i (0,5 KM/KM?) i 30BCiM Mana Ha niBagi (1o 0,1 xM/KM’).
Haiirycrima ciTka piuok y Kapnarax (toHaz 1 km/km?) Ta Kpumeskux ropax (zo
0,6-0,7 xM/KM?).

CONOBHHM KEPEIOM XHBJIEHHS DPiYoK i GopMyBaHHA BOJHHX pecypciB
Ykpainu € aTMocdepHi onany, IKHX Y CEPEAHBOMY 3a Pik Bumiaae 366 km3 (abo
609 mm). IIpore e HeBeluka yacThHa ix (Gimsbko 50 kM3, abo 83 mm)
dopMye piukoBuil cTik. Perrra BOJIOTH BUTPaYa€ThCs Ha BHIIAPOBYBAHHA.

Ha Teputopito Vkpainu 3-3a il MeX y cepelHbOMY 3a piK HaIXOIHTh
159 km® Bom. OToKe, cyMapHi BOAHI pecypcu cTaHOBIATH 209 kv’ Posnoain ix
1o okpeMHX piukax (kpim JlyHawo) HaBeaeHuit y Tabi. 9.1. ITo KinificekoMy
rupny JlyHawo B Ykpainy HaaxouTs 123 kM (3aranbHHi cepeAHbOPIYHUI CTiK
JlyHao cTaHOBHTH 203 kM), 110 iHIIKX pigkax — 36 KM’ BOIH.

Ta6auus 9.1
Boani pecypcu ocHOBHUX pidOK YKpaiHu
Mnowma BonHi pecypc, KM (pix)
Piuka Boﬂos(ﬁzopy, CepenHin | Manoson- | Oyxe mano-
KM pik HUM pix | BooHM pik
OHinpo 328000 53,5 43,0 32,2
B Tomy umcai:
Mpur " ATb 114300 13,2 9,91 6,82
OecHa 88900 11,4 8,90 6,42
CiBepchkuii JloHelb 52400 3,47 2,48 1,59
(Binga M.JlucnHaHCLKA)
TlipoeHHWit Byr 63700 3,39 2,19 1,26
JHicTep 72100 8,66 6,78 4,89
Tuca {6ina oMt 9140 6,26 4,70 3,20
Bunok) '

237



3 HaBeICHHX JAHHX BHAHO, o YKpaiHa Mae 3HAa4Hi cyMapHi BOMHI pe-
cypeu. IIpoTe BoHH He HOBHOIO MipOIO XapaKTepH3yioTh ii BoJ03abe3IeueHicTh,
" TOMY IO 3HAaYHA YacTHHA X, 30KpeMa BOJH, KOTpa HaAXOJUTb, HE 3aBXIH B
IOBHOMY 0O0'eMi MoxXe OyTH BHKOpHCTaHa Ul IIOTPel, OCKIILKH BOHAa ¢
BIIACHICTIO CyciaHix KpaiH. OTxe, BIaCHHMH BOJHHMHE pecypcaMH YKpaiHu ¢
MiCLIeBHH CTiK pidOK, Ha KU MOBHICTIO MOXHA PO3PAXOBYBATH IIPH IUIaHYBaHH]
Bofo3abe3nedeHHsl HACEJIEHHS Ta iHIMHX BOJIOKOPHCTYBauiB. 3a 3amacaMu
MiCLIEBIX BOJHHX PECYPCiB ¥ pO3paxyHKY Ha OIHOTO XuTens (Menue 1000 M3 y
piK) YkpaiHa BiJHOCHTBCA 10 Majo3abe3NeueHHX BOAOIO Kpaid (B cepeaHboMy
o €pporni BOAHI pecypcH Ha LyLIy HacelleHHs! CTAHOBJIATE 5,18 THC. M3 y pik).

OuiHoUN BOJHI pecypcH, MOTPiOHO BPaxOBYBATH DX OOGCTaBHH, SKi
YCKITaIHIOIOTE BUKOPHCTAHHs PiYKOBUX BOA. L{e, mo—mepiie, 3HAUHI KOJHBAHHSA
BOMHHX pecypciB.y uaci. Tomy B MaJloOBOJHI NOCYIUIMBI pOKH BOIHI pecypcu
3HAYHO MEHIII, Hix y cepeHiii 3a BOAHICTIO pik. Tak, MicIleBHiI CTiK y MaOBOAHI
poku (75% 3abesneueHOCTi) CTAHOBUTH 45 KM3, a B Ayke ManoBojHi (95%
3abesnieveHocti) — nume 22 k3. CaMe Ha Iieil CTiK OpPiCHTYIOTbCA IIpH
opradizalii BOAONOCTAYaHHS Ta IPOBENEHH] iHIIHX BOMOrOCIIONAPCHKHX
3axo/iiB. HepiBHOMIpHO pO3NOAUIAIOTECA BOJHI PECypCH i IO ce30Hax poxy.

ITo-gpyre, BoIHI pecypcH HEPIBHOMIPHO DO3IIOAUIEH! 1O TepHTOpii VK-
pailH, BHACIIJOK 4OTO BOJ03a0e3NeueHicTh B OKPEMHX PErioHax HEOAHAKOBA.
Hamnpuxiaz, Ao Ha oJHOro xuTels 3akapraTchkoi obJacTi npurafgae Maibxe
7000 M3 BOAM MICILIEBOIO CTOKY B DiK, TO B XepCOHCBbKi# o6nacti — nuie 123 M.

llo-Tpere, HeraTHBHMM (GaKTOPOM, SKHI OOMeEXYe MOMUIMBOCTI BHKO-
PHCTaHHs HASBHHX BOAHUX PECypPCiB, € NIOTipIIeHHs SKOCTi BOAH Yepe3 CKHIAHHS
y BOAHI 06 €KTH CTiYHHX BOJ, BHACIIJOK YOro BOAa 3a0pyHHIOCThCH, BTpadae
KOPHCHI IKOCTI i 4acTo cTae HENPHAATHOIO JUIA NIEBHUX BUIIB BUKOPHCTAHHS.

CrTik pivoK € OJIHUM 3 KOMIIOHEHTIB BOAHOrO HairaHcy, IKHit 11 TepUTOPii
VKpaiHH XapakTepusyeTbest piuHolo cyMow omafis 609 MM, KoTpi
BHTPaA4aloThC B OCHOBHOMY Ha BHUIIADOBYBAaHHA (526 MM) i B 3HAYHO MEHIIIii
KinbKocTi Ha QOpMyBaHHs MiCLIEBOTO CTOKY (83 MM), 3 IKOrO Ha MOBEPXHEBMIT
CTiK npunajgac 64 MM, Ha migzeMHuid — 19 MM. Cepenni Gararopiuni Bommi
HanaHcH aaMiHicTpaTHBHUX obnacTeit VkpaiHu HaBeeni B Tabi. 9.2,

3aranbHOK 3aKOHOMIDHICTIO 3MIiH elNeMEHTIB BogHoro 6GajaHcy IIO
piBHHHHIH TepuTOpil YKpaiHH € 3MEHIIECHHS IXHbOI BEJHYHH 3 IMiBHOYI Ha
MiBAEHL YHACHAOK MIHPOTHOI 3MiHH KIIMATHYHHX (30HANBHHX) (aKTOpiB:
OnaxiB, TeMIlepaTypH i BUIIapOBYBaHHA. B ropax eneMeHTH BOJHOIO OallaHcy
3MiHIOIOTBCS 3 BUCOTOIO.

KinpkicHi XapakTepHCTHKH €JIEeMEHTIB BOJHOro OalaHcy Ta CHiBBii-
HOLIIIEHHS iX He 3aJIMIIAIOThCA MOCTIHHUMH B 9aci — BOHH 3MiHIOIOThCS 3 POKY B
pix. 1li 3MiHM O6YMOBNIOIOTHCS MPHPOAHHMH KOJMBAHHAMII KIiMATHYHHX
¢dakTOpiB i rocrnofapchbkol MiSNBHICTIO MIOAHHH (arposicoMeNiopaTHBHi
3aX01H, TiApoTexHiuyHe OyAiBHHIITBO, 3a60pH BOAH i3 BOAHHX 06 €KTiB Ha pisHi
noTpebu, wmikbaceliHoBuit i BHyTpilmmHbOOaceiHOBUIl Iepepo3noAin Ta
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) Tabauug 9.2
Boani 6anancu agmizictpaTHBHuX o6nacTelt Yipaixnu

EnemeHTy BaJjiaHcy, MM
OBnacri Onanu pidkoBuit crik Bunapo-
TNOBHMMA | roBepxHeBuit | minsemumit | ByBaHHS
BiHHMUBKAE 595 77 59 18 518
BoJimHCbh ka 681 91 73 18 590
HinponeTpoBcbKa 516 28 27 1 488
loHeUbKa 558 39 33 6 519
NTOMUPCHKa 682 92 76 16 590
aKapriaTchbra 1939 549 429 120 350
[Baropisbka 484 23 21 2 461
IBaHO-dpaHKiBCbHKA 876 370 296 74 506
K1iBchka 645 64 . 48 16 581
KipoBorpalckka 536 45 41 4 491
ITyrancbka 568 54 41 13 514
lIbBiBCbHKA 838 230 153 77 608
MKroJlaiBCcbKa 454 20 20 0 434
[oneceka 495 11 11 0 484
losiTaBChbKa 584 64 57 7 520
PiBHEHCbKaA 708 85 65 20 623
CyMcbka 654 103 77 26 551
TepHoninbcbka 724 121 68 53 603
[{apkiBcbKa 590 61 44 17 529
epPCOHChKa 416 5 5 0 411
MeJibHMUUb Ka 673 105 74 31 568
Hepkacbka 572 58 48 10 514
[HepHiBeubka 788 160 136 24 628
HepHiriscbka 665 88 67 21 5717
Pecny6nika Kpum 450 32 13 19 418
KpaliHa B uinomy 609 83 64 19 526

PEryoBaHHsA CTOKY TOINO). BHACHiZOK MPOBEEHHS LHX 3aXO/iB 36iIbIYIOTHCH
PecypcH BOJIOTH B IDYHTi, 3MCHUIYETHCS IIOBEPXHEBHH (NABOAKOBHIH) CTIK,
30INMBIIYETHCA KHBJICHHA IiJ3EMHHX BOX i CTiK MiA3eMHHX BOJ y piuku.
3MIHIOETBCH TAKOX CTPYKTYpa BHIIAPOBYBAHHS: 3MEHIIYEThCS HENTPOAYKTHBHE
BHIIAPOBYBaHHs, Oijibllle BOJIOTH Hjle HA TPAHCHIPALii0 POCIHHAMH. Bunyuena 3
BO/IHHX 00 €KTiB BoAa abo He HOBEpPTAECThCA B HHX HA3aj i BHKIIOYACTBCH 13
3arajibHOrO KpyroBopoTy, abo HaAXOAHTh A0 HHX B iHIIOMY MiclLi, B iHuiii
KUIbKOCTI Ta iHIIOI sKocTi, a60 IOMOBHIOE iHIN KOMIOHEHTH BOJIOr0060pOTY
(orau, BUNapoOBYBaHHsA).

st NOBHOT XapaKTEPHCTHKH BOJHMX PECYPCiB HEAOCTATHLO 3HATH TLIbKH
ixHiil 06°eM, po3noAin no tepuropii i 3MiEM B uaci. Heobxigno BpaxoByBaTH i
SIKICTb BOZH, IIJI AKOIO PO3YMIIOTB CYKYIHICTb Gi3sHYHMX, XIMiUHHX, 6i0JOrMHHX
Ta GAKTEOPOJIOTIYHHX TOKA3HMKIB. 3aJeXHO BiXl IHX MOKA3HHKIB BH3HAYAIOTEH
NPHIATHICTE BOMM A7 IEBHOTO BHIY BUKOPHCTAHHSI.

SIKicTh Bonu $GOPMYeThCS MiJf BIVIMBOM HPHPOIHUX ¢akTopiB Ta roemo-

239



JAapcbKoi AisuibHOCTI moausy. IIpuponHi YMOBH, 30KpEMa, BH3HAYAIOTh PisHHi
xiMigHHi cKIaX i HeOMHAKOBY MiHepamizamilo Boj pidok. Tak, y MiBHidHili
qactuni Ykpainu (8 [Tomicci) xiMinnmii ckmaf i MiHepaiizallis BoJ ¢OpMYIOTECH
I BIDIMBOM HaJMIPHOrO 3BOJIOXKEHHS TEPHUTOPii, TOMY BOHH XapaKTepH3YIOTHCA
He3HAuHOIO MiHepalizamiero (Big 170 go 460 Mr/m), ska Aelo 30UILLIYETHCS B
piukax Gaceiiny 3axigHoro Byry (mo 560 mr/i). Piuka mporo perioHy ApeHyIoTh
Harari Ha xapGOHATHI TOPOH BepXHbOKPEHIOBi i TPETHHHI BIAKIIaH, TOMY BOJH
B HIX TilpokapboHaTHO-KalbIHEBI.

V Jdicocrernosiit 30HI cKJIaf BOMH TaKOX TiApoKap6OHATHO-Kalbli€BH,
OHaK MiHepalli3allis ix craHoBUTH 600—1000 Mr/1. Y HIDKHIX qacTUHAX GaceiHin
piuok Ilcna, Cynu i Bopckiu Boau IXHIX IIPHTOKIB riipokapSoHaTHO-MarHi€eBo-
HaTpieBi.

V cremnoBiil 30HI XiMiYHMI CKIaJ PiYKOBHX BOJ 3YMOBJIEHHI HAfABHICTIO B
IPYHTaX JIETKOPO3YHHHUX COJIei 3 MepeBaXaHHAM CyIbaTiB i XJIOpHIB HATpilO
Ta MarHilo. ToMy Ha IiBHOYI 30HH BOJH IiApOKapOOHAaTHO-KaNLIIiEBi, MiHepai-
3amig ix gocarae 1000 Mr/n i 6inpine, Ha miBAHI MiHepalnisalis 30LIBbIIYETHCH,
3MIHIOETBCS 1 CONBLOBHIL ctan. Ha 3axofi misfeHHO YaCTHHH CTEIIOBOI 30HH Ta
KpaitHpoMy MiBAHI BOAU CY/Ib$aTHO-HATpi€BO-KaNbLUEBi i cynabdaTHO-XIOPHA-
HO-HaTpieBi, MiHeparizamist ix — 2000-5000 Mr/n. ¥V neHTpaneHifi Ta cXigHii
YacTHHAX 30HU PiUKOBi BOIHU CyIb}aTHO-KaNbIiEBO-HATPicBi, MiHepaisanis —
10002000 Mr/n. V crenoBomy KpuMy BOIH cynbdaTHO-XIOPHAHO-HATPICBI Ta
XJIOPHOHO-HATPIEBi, iX MiHepani3alisa 6mu3bpko 2000 Mr/.

B I'ipcbkoMy Kpumy HasBHICTB KapcTy 3yMOBJHOE 30araueHHs BOAH PidoK
rifpokap6oHaTaMi Kalbl{io i Marxilo; MiHepatizallig iX 3MiHIOETCA B MeXax
340-460 Mr/1. Midepanizania piuxosux Box Kapnat HeBucoxa (140-350 Mr/n);
BOMH TYT JyXe OilHi Ha Kasbiii Ta Aeski MikpoeleMeHTH, HapHKIIax Hox.

Benuki piuxu Vipainu ({ninpo Ta fioro npuroku IIpun'sts i JlecHa, ITiB-
nennnit Byr, {aicrep, Cisepcokuii JIoHEIb) XapaKTEPU3YIOTLCS OMiPHOIO MiHe-
panizaricio BOA i rifipokap60HaTHO-KAJIbLIEBUM CKIIaZiOM.

Bin MiHepamizalii 3ajeXHTh TBepAiCTb piukoBHX BoA. Y piukax Ilomices,
Kapnar Ta TIipcbkoro Kpumy BoHa HeBemuka — 1-5 mr-exs; y Jlicocremny
36bbIIyeTses Jo 6-15, a B Creny — g0 20-30 Mr—eks.

BaxTMBHM MOXAa3HUKOM SKOCTI Bopy € i MyTHicTe. Piukm Vkpainu nepe-
HOCSTH 6araTo 4acTOK HaHOCIB, Ki ckianaloTs TBepauii crik. KinbkicTs i cxman ix
pisHi, mo 3aNeXHTh Bil ¢isuKo-reorpadiuHux ocobnuBocredt TepUTOpIi, A€
TIPOTIKAIOTh PidKH, Ta iHTEHCHBHOCTI mpolecis eposii B ixuix Gaceiinax. Tak,
Ha miBHOYI VKpaiHM Mpu HaIMIpHOMY 3BOJTIOXEHHI Ta IepecideHOMY penbedi
TIpOLIEcH epo3ii po3BUHeHi c1aGo, TOMY PiuKH TYT MEPEHOCSTH HEBEIIHKY KITBKICTh
HaHOCIB — iXHA cepeHa MYTHIiCTH He mepeBHIye 20-50, a Haltbinblua gocsrae
200-300 r/ms.

V JlicocTemy, fie 6araTo CYIJIMHHCTHX BilKNadiB Ta BEIHKa PO3OPEHICTL
IPYHTIB, BOJHA €pO3is Ayke 3HaYHa, ii 3yMOBIMOIOTH i KIIMATHYH] OCOGIHBOCTI
30HM: 3Ha4Hi Bi/UTHTH B3MMKY i iHT€HCHBHI 371MBOBi fomli. TOMy MYTHICTE BORH ¥
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piukax 30UILLIYETECS — CepelHs piuHa BEJIHYMHA ii cTaHOBUTEL 100-250 r/ms,
nigsumyoyuck 1o 500 r/m3 y mexax ITominmbebkoi BucownHM. MakcuManbHe
3HaueHHA MyTHoOcTi jgocsirae 3000 r/m3. Mani BOJOTOKH IiJi 9ac IaBOJKIB
MOXYTh [IEPETBOPIOBATHCH Ha I'PA3bOBi TOTOKH 3 MYTHICTIO 500 kr/m3 i 6inbime.

Boau pidox cTenoBoi 30HU i€ MYTHIIIi, 4O YOTO CIIPHYMHAETLCA ciiabka
MpHPOAHA 3aJEPHOBAHICTh MOBEPXHi, HasIBHICTb CYINIMHKIB, fKi JErko
MARAIOTLCS 3MUBY, & TAKOX KJIiMaTH4Hi ocodnuBocTi. KoHleHTpallist HaHOCIB y
Bojiax gocarae 250-500 r/m3, a B Mexax BUCOUHH ItepeBHiLye 500 r/M3; MyTHIiCTD
BOJ THM4YaCOBHX BOJOTOKIB Habarato BHIIA.

HaHocH BOJOTOKIB PiBHHHHOI TEPUTOPIl NIEPEMILLYIOTLCS B 3aBUCIIOMY CTaHi,
ITepEeBaXHO IIPH BECHSIHMX BOJOITILIAX Ta JITHIX MMaBOJKAX.

Piyxu Kapnat XapakTepH3yIOThCsl HaBOJAKOBHM PEXHMOM i IIEpEHOCATH Be-
JIHMKY KiIBKICTh HAHOCIB Pi3HOrO CKJIafy Ta pi3HHX po3MipiB. 3 MOJOHHH cTika-
10Th ITOTOKH 3 MYTHICTIO, sika He nmepesHitye 100-300 r/ms; Jemio Gimbliie Ha-
CHYEHI HAHOCAMH BOJH PiYOK, 1O CTIKAIOTh 3 O6MiceHUXK cXmiiB — 300-500 r/ms.
IlpoTe HaBiTL He3HAYHE MMOPYLICHHS JEPHMHH Ha MOJIOHMHAX 4M BUPYyOyBaHHA
JIiciB NIPHU3BOAHTHL O 3HAa4YHOTO 30iNbLIEeHHs epOAOBAHOCTI TepHTOpii Ta
MyTHOCTi BOZ (10 5-10 kr/m3 i 6iblIe).

Ha piBuuHHiH yacTHHi KpuMy cepeHs MyTHICTb pidOK cTaHOBHTH 20-50, a
Ha cXoJi i 3axoai misocrposa a0 100 r/ms.

V ripchkill WacTHHi, A€ eposiliHa MisUILHICTh BOA 3HA4YHO iHTEHCHBHIIIA,
MYTHicTh 306inbmyeThes i gocsarae 500-1000 r/mM3 npu nepeBaxHOMY 3Ha4Y€HHI
250-500 /.

V Kapnarax i KpuMy Ipu 31MBOBHX JOIIaX Ha HEBEJIHKHX Piukax MOXYTh
dopmyBaTHCA celleBi MOTOKH.

ITpore ui NpUpOAHi MOKa3HUKU SIKOCTi BOJ HE 3aBXIH XapaKTepHU3YIOTh
iXHIO AiMcHY AKicTh, 60 cyTTeBHH BIUIMB Ha XiMiuHUH ckiaJ BOJX Mae roclo-
JlapchbKa JiaIbHICTh Ha BoRo300pax Ta B pyciiax piuok.

HalbinsIoo Mipolo SKicTh IPHPOAHHUX BOJ 3MIHIOEThCA Bill 3a6pyIHEHHS
iX cTiYHUMH BOJAaMH M[POMHCIOBHX . IIJIIPUEMCTB Ta KOMYHaJbHOIO
rOCIIOfapCTBa, a TaKOX Bil ITOBEPXHEBOIC CTOKY 3 TEPHTOPiIH HAaceleHHX
MyHKTiB, NMPOMHCIOBHX O6’€KTiB, TPAHCIIOPTHHX LIUIAXIB Ta CiILCLKOTOCIO-
lapcekux yriab. Ha aaHuit yac B YkpaiHi HOpiYHO CKHAAEThes IMOHAZ 20 kM3
CTiYHHX BOJ, 3 HUX Maiike 3 KM3 — HEOYMIIEHHX Ta HEAOCTaTHbO OYHINEHHUX.
HacnigxoM 1p0ro € noripiieHHs SKOCTI BOAW BOJIOTOKIB T4 BOJOIM, y TOMY
YHCJTi FOJIOBHOT'O HOCiS BOJHMX pecypciB YKpaiHu — [IHinpa, B AKUil CKHIAEThHCA
moHan 10 km? crivHux BoJ, Maiixe 15% sxux 3abpyaseHi. Lie cipuauHAeTRCH 10
MiIBUIEHOTO BMICTy B HOro Bojax 3ali3a, LIHHKY, PTYTi, XpOMY, Maprasiyo,
HiKeI0, Mifli, IECTHLIM/IB, Pi3HUX OPraHidHHX KHCIIOT TOLO.

OcranHiMH pOKaMH 3HAYyHO MOTipIIMBCs SIKICHUH cTaH Box /JlyHaio,
JHicrpa Ta IXHIX IPUTOK: TYT BMICT OpPraHiYHHX PE4YOBHH, a30TOBMiCHHX
CIIOJIYK, HaQTONpOAYKTiB, ¢GeHONiB, HEIKMX BaXKHX METAJIB IIEPEBHILYE
IrPaHUYHO JOIYCTHMi KOHIIEHTpALlji.
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V Boai ITiBgeHHoro Byry Ta #oro mpUTOK KOHIIEHTpaLlis aMOHIMHOrO i
HITPHTHOTO a30Ty TaKOX IlepeBumye gomycrtuMi Hopmu. OcobiuBo
3abpyauenoo € Boja Cisepchkoro JliHis, KOTpa 3a BMicToM cyibdatis,
XJIOpUZiB, HAQTONPOAYKTIB, HEHONIB, a30TOBMICHHX CIIOJYK, BaXKHX MeTalin
HE BiNOBifac caHiTapHUM HOpMaM, a B psii IMYHKTIB BMICT IMX PEYOBHH Y
JECATKH pasiB MEepEBUINYe IPAHHYHO JIOMYCTHMI KOHIEHTpALlii.

SIxicHui cTaH BOAK MaJlHX Pi40OK TAKOX 3HAYHOIO MipoIo pOPMY€EThCA HUHI
Il BILIMBOM TOCIOJApChKOI ABUILHOCTI; XiMiuHME ckiaj iX 3MiHIOETbCs
BHACTIIOK 3a0py/HeHHs CriyHHMH BogaMi. OcobiMBo 3a0pyAHEHHMU € BOJH
piuox IpuasoB’s.

Besuke 3aHEeNOKOEHHA BHKJIMKAE paiioakTHBHE 3a0pyaHeHH BOA. IIpose-
HeHi creliaTi3oBAHHMH YCTAHOBAMH JOCTDKEHHA IOKas3allH, IO Ha OGiibmiii
9acTHHi TepuTOpii YXpaiHH BMIiCT pafioHyKIiaiB ¥ BOAax pidoK, 03ep Ta BOJO-
CXOBHII HE IepeBHIIye TPAaHHYHO MOIMYCTHMHX KOHIIEHTpallil. BHHATKOM €
cnaborpoTouni BofoliMu B pationi YAEC, fe KOHIEHTpallid i30TOMB 1e3il0 i
CTPOHILIiIO ITiABHUIICHA.

9.3. BHKOpHCTaHHA BOJHHX pecypciB

Bozni pecypcu Ykpailu BAKOPHCTOBYIOTCA 3/1aBHa. 30KpeMa, piuku Oy
[UISIX4MH  CTIOJY4CHHS, JUKEpelaMd BOIONOCTadYaHHs, IifipaBIidHOl eHepril,
3pOLIEHHS 3eMellb. PO3BUTOK 3pOLIEHHs Ha MiBJHI YKpaiHH Ta OCyIleHHS Goutir
Ha MiBHOWi Mae JaBHIO icropiio. IIpoTe iHTEHCHBHE BMKOPHCTAHHA BOJXHMX
pecypciB posnouanocs 3a 4aciB pajfHChKOI BIalH, Bil mepiofy Tak 3BaHol
ingycrpianizanii, komu GYpXJIMBHMH TEMIIAMH, NPHUIOMY OyAb-KOIO IHHOI
[IOYalH PO3BHBATHCE Pi3HI rajnysi HapoOJHOTO rocrogapeTsa. i nokpameHss
CYAHOIUIABHHX YMOB, a [OJIOBHe JUIi BUPOOHMITBA €eKTpOeHeprii Ha JIHimpi
(6ins 3amopixoks) B 1932 p. Gyito saBepiiene GyaiBHAITTBO JHinporecy; B LieH xe
yac 6yaysamucs I'EC Ha MaJMX piukax, NPOBOJWINCH MeTiOpaTHBHI poboTH,
BenHuesHi 06’¢MH BoAH 3abupaimcs s BOJOINOCTAYaHHS MPOMHCIIOBOCTI i
HaceneHsa. Oco6iMBa yBara NpPHAULLIACE BOJ03a0e€3NEUeHHIO OCHOBHHX
IIPOMHCIIOBHX paiioniB — Jlon6acy i IIpuaHinpos 'a. JIOHeILKHi IPOMHCIOBHH
paitoH 6yB HepIINM paiioHOM, /UL SKOTO B IOBOCHHI pOKH OyJia crBopeHa €JIHHa
BOJOrocIoAapchka cHCTeMa Bogo3abesnedeH s i KaHaTisalli.

Po3BUBAIHCH TaKi rally3i BOAHOTO IOCHOAAPCTBA, K BOXHHHA TPAHCIOPT,
JlicociyiaB, pUOOJIOBCTBO, CLILCHKOIOCNIOAApPChKE BOAOITOCTAYAHHSA, BEIHCH
po6otu no 6opoTs6i 3i WKiLIHBOI Aielo BoA. OAHAK 1 BOAOTOCNOAAPCHK
3aX0[H Ha TepHTOpii YKpaiHH B JOBOEHHI POKH HOCHIIM Tajy3eBHi XapaxTep.
lany3si BOAHOTO I'OCIOAAPCTBA PO3BHUBATHCH BLIOKPEMIICHO, HIO IOSACHIOETHCH
NOPiBHAHO HEBENTHKMMH 00 €MaMH BHKODHCTaHHS BOJHHX DeCypciB Ta
JNOCTATHLOIO KUIBKICTIO iX VI 3aA0BOJIEHHA MiCLIEBHX NOTpeO.

V nicnsBocHBMI 1Iepio] MOPAX 3 BiAOYIOBOO 3pYHHOBaHHX 06’ekTiB po3-
FOPHYJIHMCh POGOTH MO JANbIIOMY PO3BHTKY BORHOTO rocmozgapcrsa. Posno-
ganocs iHTCHCHBHE TipoeHEPreTHYHe Ta BOXHOTPAHCIIOPTHE ocBOCHIs JHirpa,
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6yniBHUITBO cimbehbkux I'EC Ha Mamix i cepensix piuxax, puGorocnoaapcbke .
OCBOEHHA cTaBKiB 1 Bojocxopunl. IIlnpokoro po3maxy Habymu poGoTH MO
3pOIIEHHIO H OCYIICHHIO 3eMelb, BOXONIOCTaYaHHIO, KaHajlizalii, 60poTsbi 3
noseHsaMu Tomo. ITojansmui pO3BHTOK IPOMHCIIOBOCTI, TEILIOEHEPIETHKH,
CLILCHKOTO  TrocmojapcTBa, piske 30iNbINeHHA MICBKOTO  HacejleHHs
CYHPOBOIKYBAINCH 30iNbINEHHAM BOJIOCIIOKHNBaHHs. Bee binbme i 6inbine crana
BiUyBaTHCH OOMEXEHICTh BOJHHX PECYPCiB B OKpeMUX pailoHax, 1[0 HEFaTHBHO
BiIOHIIOCH Ha IXHLOMY EKOHOMIYHOMY i colliallbHOMY PO3BHTKY. ToMy HayKoIO i
npakTukolo Oyiay BHPOOJIEHI OCHOBOMOJIOXKHI IIPHHIMIIM BHKOPHUCTAHHS ©

- OXOpOHM BOIHHX pecypciB, AoJepXKaHHA SAKHX 3abesreyyBano 6 oITHMalbHE

3a/I0BOJICHHS rIoTped Y BOJi BiAMIOBINHUX rany3el HapoAHOro rocrnofapcersa. Li
TIPHHIEIM 3BOJAThCS JO TaKoro: BOAHI PecypcH MaloTh BUKOPDHCTOBYBATHCH
palioHaJbHO i KOMIUIEKCHO; IIDH BHKODHCTaHHI BOIHHMX peCypCiB He MOBUHHI
pi3K0o TOpyHIyBaTHChL OKpeMi JIaHKH TiZpOJIOTI4HHX CHCTEM; Yy MPpOIeCi
BUKODHCTAHHSI BOJHHX pecypciB 06OB’SISKOBOIO € OXOPOHA BOJHHX PECYPCIB Yy
KOMIIIEKCI 3 OXOPOHOIO BCHOr0 OTOYYIOUOTO CepeloBHNIA. PalioHaTbHE
BHKOPHCTAHHA — 1ie BceGiuHO HayKOBO OOIpYHTOBAaHE BHKOPDHCTAHHA BOJ, fAKe
3abesreuye OMTUMANILHO KOPHCHUI edeKT JUIs CYCIUIbCTBA B HOTOYHHH ITepiof i
MPOTATOM IIPHHHATOrO I1ePio/ly pO3paxyHKOBOI IIEPCIIEKTHBH IPH HEOAMIHHOMY
JOTPUMAaHHI BCiX BHUMOr BOJHOTO i IIPHPOJAOOXOPOHHOTO 3aKOHOAABCTBA.
PanjionansHe BHKOPHCTAHHA BOJHHX pecypciB € OOOB'3KOM YCiX BOJOKO-
pucrtypauiB. Lleli mpuHmMn noBHHEH 3abe3nedyBaTHCh 1P PO3MIlIEHHI,
MpOeKTYBaHHi, GyAiBHUIITBI i BBEAEHH] B EKCILTYaTaliIO SK HOBHX IANPHEMCTB,
CIIOpYJ TOIIO, TaK i THX, IO PEKOHCTPYIOIOTHLCS, a TAKOXK IPH Bnpona,uxceﬂm
HOBHX TEXHOJIOTIUHHX HpolleciB, AKi BILIMBAIOTH HAa CTaH BOX,.

ITix KOMIUIEKCHHM BHKOPHCTAaHHAM BOJHHX peECypCiB PpO3yMiIOTh
OJHOYACHe, HAWJOLIbHIIIE 33/J0BOJIEHHS [OTPeO y BOAi BIAIIOBiAHHX ranysei
HapOJHOTO TOCHOoAapcTBa i ONTHMalbHE IIOEAHAHHA iHTepeciB ycix
BOZIOKOPHUCTYBauiB. KOMIUTeKCHe BUKOPHCTaHHA BOAHHX PECYpCiB Maec Miclig,
KOJIH OJHHM BOAHHM 00'€KTOM KOPHCTYeThCSl Killbka Traiy3ed BOJHOTO
rocrnogapcTsa abo OUH BOAOCIIOKHUBAY Ui KUTbKOX HUIEH.

KoMmriulekcHe BUKOPHCTaHHA BOJHHUX PpeECypCiB HE O3Ha4ae OJHAKOBOTO
3a0BOJIEHHS BeiX morpeb y Boai. Y OUILINOCTI BHIIAJKIB IIPH KOMIUIEKCHOMY
BHKOPHCTaHHI BOJTHUX PecypciB JesiKUM BHJIaM BOA03a0e3IedeHOCTi HaaloThes
[IEPEBArH, BUXOAAYH 3 MiCIEBHX IOCIIOAAPCHKUX 1 IPUPOAHUX YMOB. [Ipy oMy
noTpedH HaceJICHHS B MUTHIH BOAI 3aOBOJILHAIOTBCS B IIEPLIY YEPTY, OCKLUTBKH
3aMiHUTH BOJAY HiYHM iHIIKM HEMOXJIHBO.

OTxe, MOHATTA “pallioHayibHE” i “KOMIUIEKCHE” BUKOPUCTaHHSA BOAHHX pe-
cypciB He piBHO3HayHi. KoMIUlekcHe BUKOPDHCTAHHS € Pi3HOBHIOM paLioHaJlb-
HOro BHKOpHCTaHHA. B YkpaiHi BoJHI pecypcH NOBHHHI BUKOPHCTOBYBAaTHCS
panioHanbHO i KomiuiekcHo. IIpoTe € BHMagkH, KOJIM pallioOHaJIbHE
BHKODHUCTaHHA BOITHHUX pecypciB Moxe 3abesreyyBaTHCh 6€3 KOMILIEKCHOCTI
(HanpHKJIaj, KOJNU BOJHHH 00 €KT BHKOPHCTOBYEThCS OJHHM CIIOXHBaueM I
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enunoi MerH). KoMillekcHe BHUKODHUCTaHHS BOJ, K IIDAaBWIO, BifICYTHE Y
BMIIaJKaX, KOJIH JOKepela MiHepalbHUX BOJ BHKOPHUCTOBYIOTBCI I IOTpEH
OXOPOHH 3JI0pOB 51 a00 KOJIH BOJIHI 00 €KTH € 3aOBiIHHKaMH.

HenoTpumanHs 1Ipy BOJOKOPHCTYBAHHI IPHHIIMITY HETIOPYIIHOCTI OKPEMHX
JIAaHOK CKJIaJIHUX TipOJIOTiYHHX CHCTeM, C)OpMOBAHUX NIPHPOIOI0, IPH3BOAMTL
JO HEraTHBHHX €KOJIOTiYHMX HachiakiB. TakuMmu €, 30Kpema, MiATOIUIEHHS,
3a00JI0uyBaHHs i 3acojIeHHs 3eMellb y MiBAGHHHX obnacTax VYKpaiHH, KyaH
JONaTKOBO IOJA€ThbCsl BeNIMKA KiMbKiCTh BOAW Ui 3pOINEHHs; abo 3HauHe
3HIDKEHHS! piBHIB ITJ3eMHHX BOJX i mepeocymeHHs1 6onit y lomicci BHacmimok
BiIBE/ICHHA 3 HUX BOJM IIPH iHTEHCUBHOMY OCYIII€HHi.

3 MeTOI0 ONTHMANBLHOTO PO3IOAUTY MiX CIIOXHBad4aMH BOJAH OCHOBHHX
piwox Vkpainu g HuX 6yJH po3pobiieHi cxeMy KOMIUIEKCHOTO BUKOPHCTaHHS.
OpHak Taki JIOKanbHi pillleHHA IMOAO BHKOPHCTAHHA BOOHHX PECYpCiB He
3aJI0BOJILHAIIM HApOLHE IOCHoJapcTBO B LiloMy. ToMy B 1965 p. mmna Tepuropii
VYkpainu Oyna ckiaageHa I'eHepalbHa cXeMa KOMIUIEKCHOTO BHKOPHCTaHHS i
OXOpOHH BOJHHX PECypcCiB, OCHOBHMM 3aBJaHHSIM $KOi OyJo CIUIaHYBaTH
BHUKOPHCTAaHHS BOJHHX pecypciB Anst 3abeslleueHHS pPO3BHUTKY HApPOIHOTO
rocrnojapcrsa i orpeb HaceleHHs Y BOJi, BUKIIOYHTH MOMJIHBI AHCIIPOIIOPIIii
MiX oTpebaMH y BOJIi Ta peabHHMH MOXIIUBOCTSAMU 33T0BOJICHHS 1LIUX IIOTPeO;
po3poOHTH HEeoOXimHI Bomorocnojapceki 3aXoAM; MONEPENUTH 3a0pYIHEHH,
3aCMiu€HHs 1 BHCHAaXEHHs pecypciB npupogHux BoA. Ha ocHosi I'eHepanbHOl
CXeMH po3pobssuinch 6aceliHOBI i perioHaNIbHI CXEMH 3 BUIJIEHHAM IMepInovep-
TOBUX 00 €KTiB Jij1s1 6YIiBHHUIITBA.

JUIst perysioBaHHS BHKODHCTaHHS BOJHHX PECypcCiB i LIEHTpasi3OBaHOIO
NpOBEACHHS Di3HUX BHIIB BOAHOI Menioparii 6yB cTBOpeHHH cheliaabHUR
Aep)xaBHHH oprad — MiHicTepcTBO Melliopanii i BOJHOIO TIOCHOAapcTBa
Vkpaian (uuHi JlepkaBHHI KoMiTeT YKpaiHM MO BOJAHOMY TOCIIOAAPCTBY).
Yepes cneuiagizoBaHy CiTKy BOJOTrOCHOJAapChKHX OpraHizaimiii paszoMm 3
Minnpupoan Ta MiclleBUMH aJMiHiCTpaTUBHUMHU OpraHaMH iledl KoMiTeT
37 CHIOE KOHTPOJIb 3a BUKOPHCTAHHAM i OXOPOHOIO BOJ.

IIpaBoBOIO OCHOBOIO BOJHMX BiJHOCHMH B VYKpaiHi € Boguwu# kosexc
Yxpairn Ta 3aKoH PO OXOPOHY OTOYYIOYOIO IPHPOJHOIO CEPEAOBHIIA.

Taxk mocryroBo B Ykpaiti cbopMyBaBes i ¢ YHKIIOHYE BogOrocnoaapcskHi
KOMITIEKC — CKJIaJlHe CHCTEMHO-CTPYKTYpHE GOopMyBaHHS, sKe BKIIIOUAE B cebe
BOJHI pecypcH, BOJOKOPHCTYBad4iB, OpraHM YIpPaBIiHHA i KOHTDOJIO Ta
XapaKTEepH3YeThCd IIEBHOIO (GYHKUIOHAIBHOK, Taly3€BOI0 i TepHTOpialbHOIO
CTPYKTYPOIO.

BonokopHcryBadi B criiafii BOAOTOCIIOAAPCHKOT0 KOMIUIEKCY BUCTYIIAIOTL HE
BLIOKPEMJIEHO, a K OKpPEeMi rajy3i HapoJHOTO rocloJapcTBa. TakuMu rajTy3saMu-
BOJOKOPHCTYBaYaMH € TIPOMHCIIOBICTD, CUIbChKE FOCIIONAPCTBO, INAPOCHEPreTHKa,
KOMYyHAJIbHE T'OCIIONapCTBO, BOJHHWII TPAHCIIOPT, PHOHE roOCOAapcrBO TOIIO.
CykynHicTe IUX rainy3el-BOJOKOPHCTYBadiB YTBODIOE CBO€pifHy Traiysb
HapOIHOTO I'OCIIofapcTsa — BOJHE FOCIIOAAPCTBO.
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Ana 3abesniedeHHs BOAOKO CIIOXUBAYiB Ha BOAHHX 06 '€KTaX CIOPYIXYIOTH
KOMIUIEKCHI 1 HEKOMILIEKCHI IiApOBY3/IM, BOR03a0OpH, PisHi BOAOPEryIo0Ui
CHOpymH, a Uid MoJadi BOMAHM — KAaHAJH, BOJOBOAH, BOJOIPOBOIAH TOIIO.
CyKynHiCTh TifpaBIidHO 3B'A3aHHX BOMHHX 06 '€KTiB i BOJIOI'OCIIOfapChKUX
CIOPYA, CyMicHE O yHKIIOHYBaHHA AKHUX MA€ OITHMAIBEHO 3a[JOBONILHATH 3aIIMTH
BOJJOKOPHCTYBAUiB, yTBOPIOE BOAOTOCIONAPCHKI CHCTEMU. .

Jls BomomocTayauHds HacelleHHs, MIPOMHCJIOBOCTi, 3POIIECHHS 3eMelb, 00-
BOJHEHHS, PO3BHTKY PHOHOIO rocIioaapersa, BOAHOTO TPAHCTIOPTY i riipoeHep-
TeTHKU B YKpaiHi CTBOPEHi BOZOTOCHONAPCHKI CHCTEMH KOMILIEKCHOT'O npus-
HavyeHHs 1. 30KpeMa, BOAorocnoaaperki cucremu J{uinpa, Hnicrpa, ITiBgesnoro
Byry Tomo; kananip Ciepcobkuii JoHems — Jlonbac, Jninpo — Kpuswii Pir,
IMisniuno-Kpumcrkuii kanan, Juinpo — Jfon6ac; Besuki 3polyBaibHI H
ocymyBanbHi cucTeMH. CknajgHi BOAOTOCHONAPCHKI 3aXOLH TIpOBEJEHI U1
CTBOPEHHS CHCTEM BOJOIIOCTa9aHHs BEIUKHX MiCT, ocobmBo Kuesa, Xapkosa,
JIvBoBa, KipoBorpana, UepHiBLiB Ta JeSKHX iHIIMX. :

IIpo BUKOPHCTaHHS BOAH OCHOBHHMH CTIOXHBAYaMH IIPOTATroM 1960-1992 pp.
MOXHa CKIIaCTH ySBIEHHA 3a JaHHMH, HaBeeHMMH B Tabu1. 9.3, 1i nani cBiggaTs,
IO cyMapHe CMIOXHBAHHSA BOJM 3a ocTaHHi 30 pokiB IocTiiiHO 3pocrano i B 1985
p. mocarno 36 xms, TIpuyoMy OUiblile HOJOBHHH 1€l BOIM BHKOPHCTOBYBAJIOCH
Ge3noBopoTHO. [IIsi OKpeMHX CIIOXHBAYiB XapakTepHi NeBHi 0co6aHBOCTI
30UIBIIEHHST BOAOCTIOXMBaHHs. Tak, 3a mepiox 1960-1980 pp. Ge3roBopoTHE
BOOCIIOXHBaHHA KOMYHAJILHHM IOCIIONAPCTBOM KOXHI II'ITb POKiB 3pOCTANIO
ApubmsHO Ha 30%, IO HOSACHIOETHCA 3GLTBIIEHHAM YHCETLHOCTI MiCHKOTO
HacesleHH (Bia 48 10 63%) i nokpamennam 61aroycTporo Mict. V HACTYIHI pOKH
TEMITH NPHPOCTY Ge310BPOTHOTO BOJAOCIIOXUBAHHA 3MEHIMIIACE, y 3B’SI3Ky 3
MCHIINM IPUPOCTOM MICHKOIrO HacelleHHs (IMme Ha 2%) i npoBeseHHMH
3aXOJlaMH 110 OXOPOHi i eKOHOMHOMY BHKOPHCTaHHIO BomH. HaiiGinbime Bomu B
PO3paxyHKy Ha OJHOTO JXHTeNs OAAcThes B JIyranchky i 3anopixoki (ToHam 500
7/506y). B Jlninporerposebky, JlOHELBKY, Mapiynoni, Kuesi, JIssosi, Ogeci,
XapkoBi, XepcoHi BOJOCIIOKHBAHHS OXHUM XHTEIEM nepesuntye 400 i1/a06y, a 'y

Tabmuna 9.3
JuHaMika BOROCHOXKHBAHHA B Vkpaiui, kv®
BonokopucryBaui pokn
1960 { 1965 [ 1970 | 1975 1980 1985 1992
KoMyHanbHe L,0 1 L3 [1,9 (24| 3,3 |28 3,9
TOCIIOAapCTBO 0,6 0,8 1,1 1,4 1,8 2,0 H
pommcnoBicrs 11,8114,3116,5]17,0 17,7 16,8 14,2
2,1 2,8 3,6 3,7 4,2 4,3 4,4
Cinbebie 3,1 | 51 ]7,0]99] 12,7 |15,4] 14,1
POCHOaPCTBO 2,8 4,6 6,1 8,7 10,4 12,5 9,1
Beboro: 15,91 20,7 25,4129,3 33,7 36,0 32,2
5,5 8,2 |10,81] 13,8 16,4 18,8 14,7

Hp}‘[MiTKa‘ B YHCEJIPHUKY HAETHCA NOBHE, a B 3HAMEHHHKY — 663]’[030})01‘]'!6
BOZOCIOXKHBAaHHSA
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Bigauid, JIyueky, JXmromupi, Kipoporpaji, MuKOIIa€Bi, Tlonrasi, PiBHOMY,
Cymax, TepHonoi, XMEIbHHIBLKOMY, Cimbepononi, Yepkacax i YepHIBILX
sHaxomUThes B Mexax 300-400 1/noby; B peImTi MiCT — MEHIIE 300 s/noby. B
CITBCHKHAX HACEEHUX IYHKTaX, ki MaioTh [EHTPAIi30BaHE BOJONOCTAYAHHA,
BOJIOCIIOKHBAHHA JOCATa€ 180200 sv/o0y.

HaiiGibIINM cIOKHUBaYEM BOAH Ha TJAHHIT Tac € IPOMUCIOBICT, [TOBHE BO-
JIOCTIOKUBAHHS K01 32 19601980 pp. Bech Hac 30LTLITYBAIOCH i jocarmo 17,7 xms3
3a pik. V HacTYIHI POKH BOHO cTabLIi3yBaNOCh i HaBiTh HAMITHIIACH TeHJISHITA
JI0 3MEeHIIEHHs BOJZOCIIOXHBaHH 33 paXyHOK BIIPOBA/KEHHA 0O0POTHHX CHCTCM
BOJIONIOCTAYAHHS 1 3MEHITICHHA BHACILIOK I[LOTO CIIOXHMBAHHI cpixoi Boau. Ha
Kb, 53OBOPOTHE BOJOCIOKHBAHHSA Bech 1ac 36UTBIIYEThCS 1 HUHI CTAHOBHTH
nosan 4 kM3 3a pik. ¥ npomncnoxsocri HaliGIMpIIUMH CHOXHBa4aMH BOAH €
eHepreTuka (60%), JopHa Meranyprisa (17%), xiMiuHa Ta HadToximiuna (6%) i
xapuoBa (5%) MPOMHUCIIOBICTD.

B CiTbCbKOMY TOCIIOAPCTBi BOAA BUKOPHCTOBYETBCA I8 3pouteHss1, 06-
BOJHEHHS i CLIBCBKOIOCIIOAAPCHKOTO pojonoctadasHs. HafAGUIbIIMM CHOXH-
BadeM BOJIM cepell HUX € 3pOlIyBalIbHE 3eMIIepoBCTBO, Ha HOMIO AKOrO 3 15,4 kM3
[IOBHOTO BOJOCIIOKHBAHHs HpHMafac 9,2 KM, a6o rnonaj 58%. XapakTepHOIO
0COBJIMBICTIO BOJIOKODHUCTYBaHHS B CLIBCBKOMY TOCIIOIAPCTBI € AYyXKe BEJIHKE
6€3110BOPOTHE CIHOMHMBAHHA BOJH. 3pomysaHi i 3BOJIOKYBaHi 3eMIli B VYxpaiHi
3afiMaoTh 2,6 MIIH. Ia.

9.4. OxopoHa BOJAHHMX pecypcis

BUKOpPHCTaHHs BOJTHHX pecypciB, Sk i IHIIAX BU/IB MPUPOJHHX PECYDCIB,
HEMHHYYE CIOPHUYUHAETHCA AK A0 IIO3UTHBHHUX, TaK i HEraTHBHHX Hacnmigkis. ¥
Mipy PO3BHTKY [uBinisalii BHKOPHCTaHHsS BOAM HEYXHILHO 30611L11yBaJIOCh.
OJIHOYACHO 3pOcTana i KUIbKiCTh CTiYHUX BOJ, AKi CKHAAKOTbC Y BONOTOKH i
popoiMu. OCKiIbKH Taki BoJH He 3aBX/AH OyBalOTh JOCTATHBO YHCTHUMH, BOHU
0BGYMOBIIOIOTEL 3MiHH SKOCTi IPUPOAHUX BOJ, a60 3abpy/HEHHS iX, 1O i€ oqHHUM
i3 - 1posABiB HETaTHBHOrO BIUIMBY JHOIAMHH Ha BojHI pecypcd i OCHOBHOIO
HMPUYUHOIO AKICHOT'O BUCHAXCHHA OCTaHHIX.

[1in 3a6pyaHeHHAM PO3YMIIOTh HACHUCHHS BOJ TAKHMH PEUOBHHAMH i B
TAKHX KiJIbKOCTAX, SKi INOTipHYIOThH gKicTh BOAM il CHPHYMHIOITH PisHi
HeraTWBHI HACTIAKM. 3 TOYKH 30py IOCIOAApChKOTO BUKOPHCTAHHS BOJHI
06 €KTH BBaXAlOThcsl 3a0pyJHEHMMH, SKIO BOHH crann 4acrkoBo abo
[IOBHICTIO HEIpHAAaTHHUMH X09 61 JUIs OJHOTO 3 BHAIB BOXOKOPHCTYBAHHA. Kpim
3aGpy/HEHH s, BOJHI 06 €KTH MOXYTh 3aCMiuyBaTHCh.

[1ig..3acMideHHAM PO3yMiloTh TOTpAIlIAHH y BOJOTOKH i BOZOHMH
CTOPOHHIX HEPO3UHHHHX npeaMeTiB  (HampUKiIaj, HUIaKy, METaJIoNoMY,
GyAiBENBHOTO CMITTA TOIIO), AKi HE 3MIHIOIOTh SIKOCTi BOJH.

[lin BHCHAXECHHAM BOI pO3yMiloTh  3MEHIIEHHA MpHIATHOT  JJis
BHKOPHCTaHHs BOJAH Y BOIHOMY 06 exTi, sIKe OOYMOBIIEHE TI'OCIOAAPCHKOI0
TiSUTBHICTIO 1 Ma€ CTIHKY HaIpaBJcHiCTh.
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KpiMlIr):;th:E Cjla6py,zg{elmsx TIPHUPOAHHX BOJA 6araro i BOHH AyXe pi3HOMAaHiTHI
OBHX i KOMYHaJIBHO-TIOOYTOBHX CTi .
‘ [OBH. : YHHX BOJ, JO HHMX HajexXaTh
ﬁogxom Ta CHIOBi CTOKH, fKi 3MHBAIOTH BHpOGHMYMIT i moGyTOBHIT 6pyd 3
op Lfrl/:)c;ognx MAHJIaHTHKIB | MICEKHX BYJHLIb, BUMHBAIOTH mTyydi fobpuBa i
yTzr nﬂglﬁggﬂz I)'(IOJIIB. 3a6pyumoxon> BOJY TIPOMUCIIOBi BUKHIHU B aTMOC( epy
YacTOK 1 rasis, KoTpi ocimaioth
| TBEP; - Ha 3eMJII0, Ta II]
nobytoBoi ximii. [IpnumHoro ‘ , e
. 3a0pyHEHHS MOXe OyTH 6
( . ' . €3110CEPEAHE CKIIaH
CMITTS Ta iHIOMX BiIXO/iB y PiUKH i i o
i BojoiiMu, po6oTa TpaHCIOPT
JIEpEBUHH Ta AOBre 3HAXOKEHHS II i DoTonKa s s
‘ Hi 1l Ha BOAi, HEAOCTATHS i

: rOTOBKa JJIS 3a-

TOIUICHHA JIOXa BOAOCXOBHINA i i , -

CTaBKiB, po3MHUB OeperiB, po3B
3 HTOK CHHBO3EIIe-

HHX BoJopocTei Tonio. Bojau okeaHis i i -
. . aHiB i MODIB 3abpyAHIOIOTHCA IT]
_ OML

BiZxomgamu, HadTow i HadTONPOAYKTAMH. poMIeopImE
B MunynoMy 3abpyaHeHHX CTOKiB 6ys10 MopiBHAHO He6araTo, BOHU MaIH

. IIepeBaXXHO KOMYHAIBHO-1I06YTOBE moxomxenHs. Criuni Boau 6Garatopas3oBo

gosaommncx BE:J.II/IKOIO KUIBKICTIO 49HCTOI BOAM, a MPHPOJHi IIpOIECH
aMogrqmeem-m 3BUIBHSAJIN BOJH Bl OPTaHiIHHX 3a0pyHEHb.
e I:(aj;:]l, K‘i;;i CTaHOBHIIE Pi3KO sMimdnock. Ingycrpianisauis kpain, 36ims-
MICT 1 MICBKOrO HacelIeHHs, iHT i i i
' eHcHudikamis Ta x i
; , imizanis
Bl;I;:{::KiOé‘o rzcnouapgn;a CIIPHYHHIIHCA OO 3HAYHOTO 30UIbIIEHHS BOJOCITONXH
KUAAaHHA CTiYHUX BoA. KinbkicThb cTiy i )
: ‘ . HUX BOJ 30inbIIHIIacsL y 6
s : y b6arato
EH ; ,B Zr:;lm'/rgcx' CKI1aj 3a0pyAHIOBaUiB. ¥ BOAOTOKH i BOJONMH CTAIH HAAXOIH
Kiil KiNBKOCTI CTiHKi 3a0pyaHIoBadi, Bi i
ayi, B SIKUX BoJAa He 31a i
HHTHCA B ITPOLECi cCAMOOYHUITIEHHS. B i i pverncs.
. BHacninok 11poro axicTs BOgU Mori
BOHA CTa€ HENPHIATHOIO I A
[IUTHOT'O BOJONOCTa4YaHHsA, B Hiil i
. . ' Hif THHYTbL *HUB
OpraHi3MH, a B psjli BUIIAJKiB , o l
BOJla CTAa€ HENPHAATHOIO HaBIT) i
. b JUIS1 TEXHIYHO
BojoniocrayaHHia. BinGyBaernc: i inbki N
. ThCI HE CTUIBKH KUILKICHE, CKiJIbK i
; U sIKiCHE BHCHa-
JEHHS BOJMHX pecypciB, 60 npu i ,
X CKHJAHHi | M? HEOUHILIEHHX CTi
. I YHUX BOJ 3a0-
HIO — iB 6i
pyX : grf;cx 40 660 M3 (a iHofi # y 6araTo pa3iB GilIbIIE) YHCTOI PUPOIHOL BOMH
pe3 3a0pyllHeHHA BOIOTOKIB i BOJOWM JOPOXYAKOThH cucreMI/i

. BOIO iB i
JOTIOCTaYaHHs HACIEHHX NYHKTIB i IPOMUCIOBHX IANPHEMCTB, 3HUKYEThCS

" . . A
gmic;r‘l{iﬁyxmnmcn PI4OK, CTaBKiB i BOZOCXOBHI, MOTIPUIYIOTLCA YMOBH
y HaceJleHHs Tomo. OqHOYacHO iob’
ro . . Y BOAHI 00 €KTH CKHAAECTD
KUIbKICTh HIHHHX BiAXOiB, yTHIi3alli o winow
, YTHI3alls SIKHX JO3BOJIMIa © i
) ; 3HAYHOIO M
yﬂnxgym 3a6pyaHEHHs i 30eperT WiHHY CHPOBHHY Por
Mmaii ,
apocraTHa;ISém@My 3ab0pu BOIH [JI BOJONOCTAYaHHS 3pOCTATHMYTh, 4 OTXKE
KUIBKIiCTb CTiYHHX BOX. OCKiNbK i ’
. . M 3allacH IIPiCHHX B 3emi
oOMexeHi, Iepej JTIOACTBO portt i 541
M IOcTalla npobiema 36epexen ix Bi
NSRS P H Ta OXOPOHH iX Bif
. PiBHAHO HEAABHO HECTada BOJM Bi
] BifluyBasach Jivie
paloHax, HeOCTaTHLO 3abe3meye; .
: HUX NPHPOJHUMH BOJaMH, TO i Bi
[OTEPNAIOTS i Ti paifoHy, KoTpi i i 19 Doy, Bona
, i paHillle BRaxcanucs GaraTMMu
CTalla BaXIUBUM (akTopoMm i i Gt
: PO3BHTKY i pO3MillleHHd [Je i
TMPOMHCJIOBOCTI Ta CBOEPiXHO ol mtrae
10 CHPOBHHOIO, BHKOPHUCTaHH 1
MpOM ' : , f1 sIKOI BHMarae
HX MaTepiajibHUX BUTPAT Ha IPOBEJEHHs CKJIATHUX TEXHIGHUX 3aXOiB

>
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TIpoGiemMa 3abe3MedeH s HaceJICHHA i HAPOHOTO FOCIOAApCTBa NPiCHOI0
BOJOIO cTala OJHICI0 3 HaHaKTyaJIbHIMHX npo6ieM cydacHOCTi. 3arposa
KUIBKICHQro Ta AKiCHOIO BHCHaXEHHA BOJHHX pecypcis, 1o Mae MicIie B JeAKHX
KpaiHax, cTajla IPHBOXOM s [EeCHMiCTHUHHX TPOTHO3iB MO0 MaHOyTHEOTO
pojio3abesredens s, MepCleKTHBE BOAHOIO TOIIOAY. Tomy OXOpOHi BOJHHX
pecypciB ¥ BCbOMY CBIT IpULTAETHCA BEJIKA yBara. AxTyanbHa 1151 IpobiemMa i
s YKpaiHH.

17 OXOPOHOM BOJHHX PECYPCiB PO3yMIIOTh CYKYIIHICTH opraHizaliiHex,
TeXHOJNIOTiTHAX, eKOHOMITHHX i NpPaBOBHX 3aXOMB, HANPG&BiEHMX Ha 3a-
HoGiraHms, oOMeKeHHs i YCYHeHHS 320DYAHEHH, 3aCMIUeHHs Ta BUCHAXCHH
BOMHMX pecypciB 3 MET0I0 3aJ0BOJICHHA ONTHMAlbHHX TOTpe0 HaceleHHs i
HapOJHOr o roCIoaapeTsa y BOJIi HOPMATUBHOI AKOCTI.

~ 3axoau mMOJ0 OXOPOHY BOAHHX pecypciB HNOMIAIOTECA Ha npod axTHYH
(manpaBiedi Ha HEROIYIICHHA (abo oOMexeHHsT) IOSBH HOBHX JOKEDEI
3a6pyAHeHHs, 3aCMiYCHH] 1 BHCHAXCHHA BOJ) Ta TPaKTHUHi (uanpaBliedi Ha
yCYHEHHs HECIPHATINBOTO BIVIHBY rOCIoAapchKOI AAIBLHOCTI Ha CTaH Bon). o
npodinakTHIHNX 3ax0jiB BimHOCATbCA: PpO3pobka CXeM KOMILIEKCHOTO
BHUKOPHCTaHHA i OXOPOHU BOJOHHX pecypciB; €KOJIOTiqHA eKCIepTH3a [IPOEKTiB
6ymiBHULITBA i pekoHcTpyKHii 06 €KTiB, gKi BIUTMBAIOTh Ha KiNBbKiCHUH Ta
SKIiCHHif ¢TaH BOJ, HOPMYBaHHA BOJIOCMOXHBaHHA i BOJIOBiBENEHHA; BHIAYa
J03BONIB Ha CrielianbHe BOJOKOPHUCTYBaHH, 3abe3neyeHHs] BBEJECHHI B
eKCIUIyaTallilo BOJOOXOPOHHHUX CHOPYX OJIHOYACOBO 3 YBENEHHIM OCHOBHHX
BHpPOGHHYHX OO €KTiB; epexTUBHA eKCIUIyaTalifd OYHCHHX Ta iHIDHX
BOJZOOXOPOHHHX CHOPYX, SKi BHKIIOHAlOTH HaJXOMKEeHHA y BOXHI 00 eKTH
3a6pyIHEHMX CTiYHHX BOJ, a8 TaKOX [IOBEPXHEBOT'O CTOKY 3 TPOMHCIOBHX
MaiiaH4uKiB, HaCeJIeHUX TTYHKTIB i ClIbCHKOTOCHOAAPCHKHX Yrijlb; KOHTPOJIb 3d
CKMIaHHsAM CTiYHHX BOJ i CTAHOM BOJHHX 00’ eKTiB.

Jlo NpaxTHYHHX 3aXOAiB BiTHOCATERCH: BCTAHOBIIEHHA HOPM TIpaHHYHO-
nonycrumux ckuais (CAC) y pomHi 06'exTH 3a0pYAHIOIOUHX PEHOBHH 3i
CTiYHMMHK BOJAMH JiIOUMX IIANPHEMCTB i BBEACHHA B eKCIUTyaTamilo OYHCHHX
CIIOPYJ s AOCATHEHHs BCTAHOBJIEHHX HOPM ['JIC; 3acTocyBaHHs pi3HOTO POAY
caHKuil (BIIMIOBIAHO KO YHHHOTO 3aKOHOJABCTBA) 3a 3a0pyIHEHHS, 3aCMideHHs
i BHCHAKEHHS BOJ aX O 3aKPUTTA OKPEMUX MiAOPUEMCTB, IEXiB YK KOMIUIEKCIB.

Jina 36epexeHHs AKICHOTO CTaHy [PUPOJHMX BOJ HEOOXiIHO, HACAMIICDELL
AIPUITMHUTH CKHAAHHS CTiYHAX BOX'Y BOJOTOKH Ta BOZOHMH 200 OYHIIATH cTiuHi
poju. IIpoTe Tepe3 BEHKY KUIBbKiCTh CTIYHHX BOJ YHHKHYTH CKHI2HHA X y Bo#Hi
06" ekTH 3apa3 HeMoxuIuBo. ToMy OCHOBHA yBara TIPMAUIAETHCA OUHCTI CTITHHX
BOI.

JajexHoO Bifi QisMMHOTO CTaHy, CKiIany i xoHIeHTpalil 3a0pyIHIOIOYHX
PEYOBHH TeTep BHKOPHCTOBYIOTh pisHi crroco6H OUHCTKH CTiYHHX BOJ — Mexa-
HigHMH, XiMiTHYH, QisuKko-XiMidHui i Giosoriunmii. [TpoTe HaJ3BMYAHA CKIal-
HiCTb OYHCTKH, ii BUCOKA BApTiCTh, & FOJIOBHE — HemoCTaTHs eEeKTHBHICTD HC
[al0Th MiACTaB BBaXaTd LeH LUIIX OXOpOHH BOJHHX pecypciB  OCHOBHHM.
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Cnpasa ‘B ToMy, MO HAMIOCKOHANINI CHOCOGHM OYMCTKH CTi9HHX
3a6e313eqy101‘1> MOBHOI'O 3BiIIbHEHHA iX BiJl 3a0pyanens. Ouncrka cTign o
80:9(?/0 BBAXACThCA NOCUTH JIOCKOHAINOW, 8 3BUILHMTHCE “Bijl pem'nzll’lxl](3)?1210!:/a
ngﬁmsm CTIHKMX 3a0pylHeHb He BRacThed. TliApaxoBaHO, HANPHKIL )
HLIBHINICHHES CTYNIEHS OMUCTKH CTi9HHX BOJ i3 85% 1o 95% 3611,11:111}'6 B Badield
OTHCTKY npnﬁnnaﬂo BABiYi, a IoHax 95% — B 10 pasip Ha KoxXeH noﬁ?’&? e
BiICOTOK MiBHIIEHHS edexTHBHOCTI poGoTH ouncHHX criopya. Ile o3sHagae Bm;
1); ;gﬁg;x;xag ;ouomm ?I‘ OYHIICHHMH CTIYHHMH BOIaMH NOTPAIUHE e BCJIHKB’ x
: yAHEHb. ToMy mo6 Jocsrmd i i
BOJIHHX '().5"€KI‘iB HeobXifHO cTiuHi ﬁozm po:lm l;grocrmcamgsp:om c?;uy
pasiB ‘i 6ipmre (HanpHKAam, CTiYHI BOTH AEIKHX BHPOOHHITB c:mwz'l:;m o
Kay1yKy po3BOIITEL HaBiTh y 2000 :pasis). k e
s :)';7:;; qmcgnca CTIMHHX BOX He~.13npi1.1’1y£'11¥)06neuy OXOPOHH BOJHHX pecyp-
ox(,)poﬂy B(emcncl)/I Xoxgez‘;g;l;: ﬁzpommnm saxin. Hio6 moswicTio 3a6e3neunTa
3 , 11 - OB A 1 .
Bonoemq.(.:'l.'b BHPOOHHMIITBa mxoﬁmﬁmﬁ%ﬁ:ﬂ B?m‘;{a );:'omnnnuoamam
TIPOXYKIi1 1 ICPEBEACHHs AEAKHX Tray3eH IPOMHACIOBOCT] (e e JONYCKAETheS
Ha CyXe BUPOGHHUIITBO; TiepeBecTH GUIbINY YacTHHY TPOMHCIOBHX i )
Ha 060poTHE (3aMKHYTE) BOAONOCTAYAHHS; TIPHIMHHTH cmman;niﬁn Y omt
06 exTH 3a6pyHEHNX BOJ; BHKOPHCTOBYBATH CTiTHI BOZH HACEIECHHX ymnomn
RISl 3pOIIEHH i BOfOMOCTaYaHHA TPOMHCIOBOCTI (MCHA BiANOBIAHOI I
'ro.mm); 3MIHHTH TEXHOJIOTiI0 BUPOOHHITB 3 METOK 3MEHIICHHA Haclm::lmr e
CTIMHHX BOJ| IKiJTHBHMH JOMillIKamMH | pEIOBHHAMH; 3MEHIITNTH HAIXO cer
y BoJHI 96 €KTH TIOBEPXHEBOT'O CTOKY 3 TEPHTODiit HACEJIEHUX ITyHKTIB o
Jcl'l(')i?{l::l’x n;x)npnfzmqm i cimbecpkorocnogapchbKHX yrifb; Bnocxox{anmp; gpqzhcfln'lcc):
A; AiKBigyBaTH a60 OYHCTHTH ra:mmnioni BHKHIIH HA I AIIPHEMCTBAX;
3a0e3neuuT! KOHTPOJIboBaHe a6o O6MexeHe BEKOPHCTAHHS ingiranie |
MiHEpAJIbHHX HOOpPHB Y CillBCEKOrOCIIORAPC Hompmmﬁ?mam ,
BOROOXOPOHHI 30HH AJIA IOBEPXHEBHX i nﬁmmgo;;ﬁ) gﬁ‘elcrill; Tgm o
o H?;gg;ﬂa BOIH;};X pecypciB TOBHHHA TiCHO YB 'I3yBaTHCA 3 Buxopnglroanm' :

. ; IIOTO ePEKTY MOXHA JOCATTH JMIIC TOA, KON OXOPOHa
pecypciB SAiHCHIOBaTHMEThC B Tpoleci ixuboro m, ’ o o
caM IPOLEC BHKOPHCTAHHA nependadae OXOPOHY Bomn(;f: P;I)(;ay}:c]lﬂl; TooTo Ko

B }’.Kpam-l 3polneHo Garato B CpaBi OXOpOHH Bdmmx p . ciB i
HEOJIKIB 'y IiH crpaBi me wuMano. Jist ‘OYHCTKH CTiMHHX nomﬁ opatto
gonali 3000 OYMCHHX CNIOPY[ Pi3HOro BHAY 3aTAIbHOK IIPOIYCKHOIO 311):'1::;:1?12
Bxﬂ) ! (:;L{narliln;z) 3a 1106);; CHCTEMH 060DPOTHOrO BOXONOCTAYAaHHS BHKOPHCTO-
pYIoT: TIoHaA MJIDI. M? BOJIH, IO A€ 3MOTY 3HAYHO IMCHIIHTH BUKOPHCTAHHS
o MM | YHUKHYTH CKHWIAHHA CTiYHHX BOA Y BOIHi 06" ; BEIEThCA

0poTh06a 3 UBITIHHAM BoAH B JIHIIPOBCLKHX BONOCXOBHINAX i BOIH 1’0 03i€10;
3HaYHa yBara MIPUALAECTLC paliioHanizallii BHKODHCTARHHS i oxopor:irp Mal:;:!;
PitOK (TIPOBOAMTHCA IX MACHOPTH3ALlid i BHAMAIOTHCH BOJOOXOPOHHI ;
po3pobiAIoTECA obnacHi i 6aceHOBI CXEMH KOMIUIEKCHOrO BHKOpHC'I‘:I-(l):: );
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OXOPOHM BOJHMX DECYpCiB; IIPOBOASTHCA 3aXO[U aAMIHICTPAaTHBHOI i MpaBoOBOi
CIIPSAMOBAHOCTI.

BoZoOXOpOHHI Ta iHII 3aX0/H, SKi IPOBOAATHCA B YKpaiHi i HanpasieHi Ha
panioHaTbHe BUKOPHCTaHHS BOJHHX PECYPCiB, MAIOTh CBOEKO KiHLEBOIO METOKO
He TUIbKH OXOPOHY BOAHMX PecypciB Bill KiNbKICHOTO i AKiCHOTO BHCHAXCHHA,
ane #f BigTBOpeHHs ix. Ilix BiXTBOPEHHSAM BOJHHX DECYPCiB POSYMIIOTH HE
a6cOMOTHE 30UIbIMIeHHA KUIBKOCTI BOJH HA 3eMHil Kyii, a 361bIIeHHS B Mexax
KpaiHu 06'eMy i AKOCTi BOAHMX pecypciB, AKi JOCTYIHI i HaAGLIBIN 3pydHi s
BHKOPHCTaHHs. JlO BIXTBOPEHHS BOJHHMX PECYPCIB BiXHOCHTHCSH: PEryJTIOBaHHI
piuKOBOrO CTOKY 3a AOMOMOTOI0 CTaBKiB i BOJOCXOBHIHI, MixGaceHHOBHUMN
HepepO3NOiI CTOKY KaHAIAMH i BOJOBOJAaMH; IIOKDAIICHHA SKOCTi BOAH
pisHHMH 3aco6aMy; OMNpiCHEHHA MOPChKOi BOAM, 3OUIBIIEHHA ONHHX BHIB -
BOAHHX peCypCiB 3a paxyHOK iHIIMX, HaIPHMKIAJ IEPEBEACHHS DPECypciB
MOBEPXHEBOrO CTOKY B PECYPCH TDYHTOBOI BOJIOTH; IITYYHE MXHBJICHHA
(DOTIOBHEHHS) MiA3eMHMX BOJ PiYKOBHMH IIABOJKOBMMH BOJaMH; CTBODEHHA
MA3EMHHX BOJOCXOBHIN 3 METOIO 30GLIBHIEHHA DECYDCiB INJI3eMHHX BOZ;
€KOHOMHE BHKOPHCTAHHA YHCTOi BOAH B YCiX rajTy3sax HapOAHOTO IOCNIOAapCTBa;
CBOEYACHE TIPOBEJCHHS JHCOMETIOPATHBHHX, MPOTHEPO3IHHHX, MiAPOTEXHITHHX
Ta iHIIMX 3aXOMiB. ’

OxopoHa BOJHHX pecypciB Bifi 3a0pyjAHEHHS NOBHHHA 3MiMCHIOBATHCH Y
KOMIDIEKCi 3 OXOPOHOIO aTMOC)epH, IPYHTOBOTO MOKPHBY, POCIHHHOrO i
TBAPHHHOTO CBIiTY, TO6TO OXOPOHOIO BCHOTO HABKOJMINHBOTO CEPEIOBHUILA.

OxOpoHa BOJHHX PecypciB, K i OXOpOHa IIPUPOAH B LIIOMY, € CIIPaBOIO
YecTi KOXHOTO TIpOMaJdHHHA VYkpaiHu. JIHIIe CHUMBHUMM 3YCHIAMH
HepXaBHHX OpraHiB i rpoMajcbKOCTi MOXHa 30eperTd Hauly MpHpOAy ATA
MaiOyTHIX TTOKOJIiHb.

KoHTpoabHi 3aNATaHHA

I1fo po3yMilOTh il BOTHMMH PECYPCaMH i fK iX 06paxoByIoTh?

1o Taxe Boauwii houa?

ki oz pecypcH Mae YKpaiHa, Ta ik HUMH 3a6esnedeHi okpemi perionu?
SIKHMH [OKA3HMKaMH XapaKTepH3yEThCA AKICTh BOJXHHX PeCypciB Vikpainu?
SIKi OCHOBOTIONIOXHI IIPHHIIMIIN BHKOPHCTaHHA # OXOPOHH BOJHMX pecypcis?

B sxux 06'eMax BHKOPHCTOBYIOThCA BOJHI pecypcH YKpaiHH OCHOBHHMH
BOJAOKOPHUCTYBaYaAMH? :

I1{o po3yMilOTs Mif 3a6pyIHEHHAM, 3aCMITEHHSIM i BUCHAXEHHAM Boa?

SIxi 3aX01 IPOBOJATLCS JUIL OXOPOHH BOXHHX pecypciB Ykpainu?
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CrpuxeHb

CrpyMmox

CritikicTb rpyHTIB

Crik Boan
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— PO3YHHEHHX PEYOBHH
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90,93
125
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95
95
95
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49
53
55

- 56
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65
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65
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47
47
34
34
34
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89,119

144
144
144
144

120,195
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13
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115
s
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piuox 83
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~— IIesi
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®dpakuii HaHOCIB
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133
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143

94
73,76

61
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33
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138

91
65,162
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97
100
99
99
99
9
93
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124
S0
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piuxosoro Gaceitny
dinbTparnis

Diopn

DipH
®dirorIaHKTOH
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Xapakrepucrukn

— FIAPOJIOTiYHOTO PEXUMY
— rigpo6Gioyoriyni

— rigpoJoriyni

— rigpooiznuni

— TiAgpoxiMiuHi

~— IHOJIOBOTO PEXHMY

— PEeXMMY HAHOCIB

— TeIIOBOTO PEXUMY
XBUITIOBaHHs

XiMi3M piukoBHX BOJ,
XimiyHHH CKJIaJ BOJH

— GioreHHI peyoBHHM

— TFOJIOBHI iOHH

— 3a0pyAHIOBaNIbHI PEYOBUHH
— MIKpOEIeMEHTH

— OpraHi4yHi PpCYOBHHH

— PO3YHHEHI rasu

XiMiuHHI cKkaj MiA3eMHHX BO

LgiTinns Boau
Lupxynduis BepTUKanbHa.
— o6'eMHa

Hynawmi

Yac pobiranus soau

IHap cToky

IHens ¢

[IInpuna Gaceitny piukn
— o3epa

— piukH

[Ixana xonipHocTi

IlinbhicTs ripeskoi nopoan

SAsnma
— 3TiHHO--HATriHHI
~— NPHIUVIMBHO-BIAIIIMBHI

13
13
13
13
13
13
13
13
113,218
96
34
34
34
34
34
34
34
175

132,209
114
114
220

64

71
186
49
109
53
208

152

216
221
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