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HaykoBo-meTonn4HO0 pasoro
JlepaBHOTO YHIBEPCUTETY
«Kutomupcbka MomTexHiKa

IIPOTOKOJI BIJ «_ » 2021 p. Ne.

METOAUYHI PEKOMEHI[AI_IIi
JJIS TIPOBEICHHS JIEKUINHUX, MPAKTHYHUX TA CAMOCTIHHUX 3aHATH
3 HABYAJbHOI JUCIHILIIHHA
«3AT'AJIBHA TA THJKEHEPHA I'TIPOJIOTI'IS

TSl 37100yBaviB BUIIO1 OCBITH OCBITHHOTO CTYTECHS
«MOJIOIIMHI OaKagaBp»
cnemiansHoCTi: 101 «Exonoris
OCBITHRO-TIpOeciitHa nporpama «Exosoris»,
TIpPHUYO-EKOJIOTTYHUM PaKyIbTeT
Kadeapa ekosorii

PexomenmoBaHo Ha 3acigaHH1
kadeapu eKoJorii
28 ceprust 2021 p., mpoTtokon Ne 7

Po3pobnuk: K.T.H., go1ieHT Kadeapu ekosorii €npHikoBa T.0.
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MeTtoauuHi pekoMeHaalli st TPOBEICHHS JICKIIHUX, MPaKTUYHUX Ta CAMOCTIHHUX
3aHTh 3 HABYAIBHOI TUCIUILIIHYU «3arajgbHa Ta IHKEHEepHA T1APOIOTIs s
CTYACHTIB OCBITHBOTO piBHsI «Momoammii 6akanasp» 31 crerianbaocti 101
«Ekozoris» ocBiTHRO-TIpodeciitna mporpama «Ekosoris» (aBrop €npHikoBa T.0.).
2021. 68 c. Enextponne Bunganus (Ilporokon HMP Ne  Big . 2021 p.).

Po3poOHuk: K.T.H., 1o1ieHT kadenpu ekosorii €npHikoBa T.O.

PeuensenTu: 3aBlAyBady Kadedapu eKoJorii, K.T.H., jAoueHt Komroba LI
(HdepxaBuuii YHiBepcureT «KUTOMHpPChKA MOJITEXHIKA);
K.T.H. IOLEHT Kadeapu mapkienaepii [lampaii B.1.
(HdepxaBHuii YHiBepcuteT «KUTOMHpPCHKA MOJITEXHIKA)



MIHICTEPCTBO OCBITH I HAYKH VKPATHU ®-23.07-
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3MICT
Beryn 3
Tema 1. Metoau riaposoriyHUX AOCTIIKEHb 4
Tema 2. Knacudikartis npupoaaux Boja. Pi3uyHi Ta XiMIYHI BIACTUBOCTI BOJIU 7
Tema 3. Kpyroo6ir Boau

Tewma 4. Baytpimni Boau. Brumus penbsedy Ha Teuito piyok 12
Tema 5. Ctik Ta pexuM pidok 18
Tema 6. BuTpaTta BoAM B pidLi M piYHUMN CTiK 23
Tema 7. Cepenniit 6araTopiuHUi CTIK 28
Tewma 8. PozunenyBanHs rigporpada pidkoBOTo CTOKY 33
Tema 9. Po3paxyHoKk 1HJI€KCY 3a0pyTHEHOCTI TOBEPXHEBUX BOJ 40
Temu ngomnosinein 45
Jlitepatypa 55
Jonatku 56
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MeTo10 HaBYAJIBbHOI IMCHHUILTIHM € OTPUMATH 3HAHHS PO PO3MOALI 1 KPYyroooir
BOJAM HAa 3€MHIN KyJi, OKpeMi YacTHHH TiApochepu Ta B3a€MO3B’SI30K MK HUMH,
dbakTopu Ta 3aKOHOMIPHOCTI (hOPMYBaHHS ITOBEPXHEBOT'O CTOKY, PEKUMH PIUOK, 03€p,
OO0JIIT, TOJIOBHI METOJM BOJOTOCHOJAPCHKUX PO3PAXYHKIB, HABUMTHUCS 3aCTOCOBYBATH
Il METOAM IIiJT Yac MPOCKTYBaHHS Ta €KCIUTyaTallii BOJIOTOCIOJAPCHKUX 00 €KTIB 1
TAPOTEXHIYHUX CHOPYJ Ha HHUX, aHaJI3y Ta OIIHII pe3yJbTaTiB JOCHIKEeHb 1
PO3paxyHKIiB.

3aBJaHHAIMH BHBYE€HHS HABYAJIbHOI JUCHHUILIIHHA €:

— BHUBYEHHS OCHOBHUX 1 HaWOLIbII 3arajlbHUX 3aKOHOMIPHOCTEHW MpPOLECIB Y
BOJHHX 00’ €KTaX;

— BUSBJICHHS iX B3a€MO3B’SI3KIB 3 MPOIECAMH, IO TMPOTIKAIOThH B aTMocdepi,
mitocdepi 1 610chepi;

— BUKOPUCTOBYBAaTH T'OJIOBHI METOJM BOJOTOCIOJAPCHKUX PO3PaXyHKIB Iij 4ac
IIPOEKTYBaHHS Ta €KCIUTyaTalli BOJOrOCIOAAPCHKUX 00’ €KTIB 1 TIAPOTEXHIYHHUX CIIOPY/T
Ha HUX;

— IPOBOJIUTH aHaJII3 Ta OLIHKY PE3YJIbTaTIB JOCIIKEHb 1 PO3PAXYHKIB.

O0'ekT BUBUYECHHA 3arajibHOI Ta iHJKEHEPHOI TiAPOJIOril - 1€ OKE€aHW, MOpS,
pluKH, 03epa Ta BOJOCXOBHINA, 0OJIOTA Ta CKYMUYEHHS BOJIOTU y BUIJISI/II CHITOBOTO
MOKPUBY, JTHOJIOBUKH, TPYHTOBI Ta MiA3€MHI1 BOJIH.

IIlpeaMeToM BHBYEHHSI 3arajibHOI Ta IHKEHEPHOI TiAPoJIOrii, 30KpemMa, €
MOIITMPEHHS BOJM HA 3€MHIN Ky, 1i (pi3MYHUI BIUIMB HA CYXOJiJ1, 3HAUYCHHS BOJU IS
KUTTS HA 3eMJIL.

MeTo010 NpaAaKTHYHUX POOIT € 3aCBOEHHS METOJIB, 3a JOIMOMOIOI0 SIKUX MOKHA
JOCIIIKYBaTH OCHOBHI MOP(OMETPHUYHI XapaKTEPUCTUKN BOJHUX €KOCHCTEM.
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CJTOBHUK I'TIPOJIOTTYHUX TEPMIHIB

Baceiin piuku (03epa) — yacTuHa 3eMHOI MOBEpPXHI 1 TOBIIA IPYHTIB, 3BIAKH BOJa
CTIKAa€ B OKPEMY PIUKy, pIYKOBY CUCTEMY UM 03€PO.

Beper — By3bka cmyra Cyill y 30HI CHOJYYEHHS BOJHOI MOBEPXHI BOJOWMH YU
BOJIOTOKY 13 IPUJIETJIMMHU CXWJIaMU 36MHO1 ITOBEPXHI, sIKa riepedyBae 111 0e3nepepBHUM
1 6e3mocepeIHIM BILTUBOM BOJIH.

BucTtpunm — JUISHKM  pIYKH, SKI  BUI3HAYAIOTBCA IMIBHAKOI 1 OYpPXJIHMBOIO
HEBIIOPSIKOBAHOIO TEUIEIO.

Bpia — MiKOBOIHA YaCTHUHA PIYKH, SIKY MOXKHA MTOI0JIATH MIIIKK 200 Ha CyXOMyTHOMY
TPaHCHOPTI.

Beprukans (rigpoJioriuna) — npsIMOBHUCHA JIiHISA BIJ MOBEPXHI /10 HA BOJOWMH 3
BIJIOMUMH KOOpJMHATaMU B IJIaHl, HA KA MPOBEJEHO T1POJIOTIYHI CIIOCTEPEHKEHHS.
Po3pi3HAIOTh 6epmukans  npomipny, Ha  AKId ~ BUMIPIOIOTh  TJIMOMHY  PIYKU
TONIO, WBUOKICHY, HA SIKI BUMIPIOIOTH IIBUAKICTh TEYii.

Boanmii mepepi3 — nepepi3z NOTOKY B T1APOMETPUYHOMY CTBOP1, MPU3HAYEHOMY IS
BU3HAYCHHS BUTPATHU BOJIH.

Bopoaia — niHis, gKa po3MEKOBYE CTIK aTMOC(HEPHUX OMaIIB MO CXHUJIaX, CIPSIMOBAHUX
y pi3Hi cTopoHd. Ha piBHMHAX BOJOMLI ABJISE€ COOOIO MPOCTIP, Y MEXkKaxX sIKOTO HaIpsiM
CTOKY MO’K€ MaTH 3MIHHHUI Xapakrtep.

Bo10306ip — yacTuHa TepuTOpIi CyIIIl, 3 IKOT BOJIa TOBEPXHEBUM YU TT1[36MHUM IUISIXOM
CTIKa€ y sSIKUii-HeOy1b BOJHUN 00'€KT.

TiapoJsoriunumii mocT — Miciie BUOpaHe 13 JOTPUMAHHSIM BIIOMUX TIPaBUJI 1 00JIaIHaHE
JUTSl CHCTEMATHYHUX TIIPOJIOTIYHUX CIIOCTEPEKECHh 32 BH3HAYCHOIO MPOTPAMOIO i
METOIUKO¥O.

TizpoMeTpryHuii CTBOP — 3aKpIIUICHUI Ha MICLEBOCTI MOMEPEYHUX YEpe3 PIKy, B
SKOMY BHUMIPIOETbCA BHUTpara BoaU. Miclie TiIpOMETPUYHOTO CTBOPY IOBHHHO
BIIMOBIATH BIJIOMHM BHMOTaM, 3a0€3MeuyroYd TOYHICTh, 3PY4YHICTh 1 O€3MeKy
CIIOCTEPEIKEHb.

3ansaBa — 1) yacTMHA JHA JOJMHHU PIYKH, CKJIaJeHAa HAHOCAMH T BIIKIIAJIB, sKa
NEePIOINYHO 3aJIMBAETHCS Y TIOBIHb Ta MABOJKH; 2) YacTUHA JOJIMHUA PIYKH, IO
NEPIOIMYHO 3aTOIUTIOETHCSI BOJIOIO MPU BECHSHOMY PO3JIMBI, KWW 3QJIMINAE ATIOBIN
(TTicok, MIITyBaTi OpraHiyHi Ta MiHEPAJIbHI YACTKH TOIIIO).

7KuBuii nepepi3s — yacTrHa BOJHOTO TIepepi3y, B SIKIii MBUAKICTh T€Uii OLTbINA 32 MEXKY
YYTIUBOCTI TIPUIIATY NIl BUSHAYCHHS BUTPAT BOJIH.

MepTBuii npocTip — yacTHa BOAHOTO NEpepi3y, B AKOMY IIBHUJIKICTh Te€Uli MEHIIA 3a
MEXY YyTJIMBOCTI MPUIAAY IS BU3HAYCHHS BUTPATH BOJIH.

IMonepeuHuii mepepi3 MOTOKY — IUIOIIMHA, TEPICHIUKYIIPHA O HAmpsAMy Tedil
MOTOKY Ta oOMexxeHa mpodisem pyciia, a 3BepXy — pIBHEM BOJIH.
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Ilonepeunuii mnpoginb AOJUHU — KOHTYpH Tepepidy JOJMHA B IUIOMIWHI,
MEPIEHANKYIIAPHO i1 O370BKHBOMY HanpsiMy. OCHOBHUMU €JIEMEHTAMH ITOTIEPEUYHOTO
po IO TOMWHY € cXuu, OHo ado J10dHce, nidouiea cxuiis, OpoeKa mepacu.

Cxujm — AUSTHKA 3€MHOI TIOBEpXHI, sIKI OOMEXKOBYIOTH JOJMUHY 3 OOKiB, (opma
MPOCTATAHHS Ta YXWI SKUX BU3HAYAIOTh TUIT JOJIMHH.

JIno abo Jjoxke — HaWHIWKYAa 1 BIIHOCHO pIBHAa YacTHMHA JOJIMHHM, OOMEKOBaHA
TJIOIIIBAMU CXUJIIB.

IigomBa cxujiB — Miciie (JIiHIS) CIIOJYYCHHS CXHUIIIB 3 JTHOM JIOJHUHH.

BpoBka — Miclie Coy4eHHs CXWJIIB JIOJIMHU 3 IIOBEPXHEIO MPUIISITar0u0i MICIIEBOCTI.
Tepacu — BITHOCHO TOPU3OHTAJbHI IUIOMIAJIKH, PO3TAIIOBaHI YCTylmaMH Ha pi3HIN
BHCOTI HaJ| CY4aCHUM JHOM JIOJTHHH.

IocTiiinuii MOYATOK — 3HAK Ha MICIIEBOCTI (CTOBM, MO3HAYKa Ha JIEPEBl, CIOPYl
TOIIO), BiJ SIKOTO 3aBKJM MPOBOJUTHCS BUMIPIOBAHHS BIAal€l B TIPOMETPUYHOMY
CTBOPI IO MIUPHUHI PIKU MPU MPOMIpax BUMIPIOBAaHHI BUTPATU BO/IH.

PiBeHnb BoaM — BUCOTa MOBEPXHI BOJIU, BiJIpaxOBaHa 111010 MEBHOI MOCTIHHOI TIOIIUHA
NOPIBHSHHS.

Ypi3 Boau — JTiHIsSI KOHTAKTYy BOJU 3 O€peroM BOJAOKWMHU.
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IIPAKTHYHA PObOTA 1
Tema: METOIU I'IPOJIOTTYHUX JOCJIKEHb

TeopeTnuHuii MaTepiaJ

He3zanexxHo Bij Toro, uu ije MoBa Mpo BOJIOCIOKHUBaviB a00 BOJIOKOPUCTYBAUIB,
eKCIUTyaTallisi BOJHHMX PECYpCiB, OIllHKa MOXJHMBOCTI Ta €(QEeKTUBHOCTI iX
BUKOPHUCTaHHS HEMOXJIMBI 0€3 HAyKOBOIO OOIPYHTYBaHHS Ta BIJANOBITHUX
JOCIIKEHb, TOMY B palllOHaJLHOMY OCBOEHHI BOJHHUX PECYPCIB Ba)KJIMBa POJIb
HaJICKUTH rijiposiorii. ['iaposioru 3a6e3meuyoTh BOAOCTIOKUBAYIB 1 BOJJOKOPUCTYBAUIB
JAHUMU TPO KUIBKICTB 1 SIKICTh BOJIH, IPO MPOCTOPOBO-YACOBI 3MIHH T1IPOJIOTTYHUX
xapakTepucTuk. [[poMHUCIIOBICTh 1 KOMYHAJIbHE TOCHOIAPCTBO 3aIl1KABJICHI B OLIIHIII SIK
KUTBKOCTI, TaK 1 SIKOCTI CIIOXKHWBAHO1 BOJAM, 3POIIIYBaHE 3€MJIEPOOCTBO - B JaHUX MPO
PEXKUM JIKEpera, 3 IKOT0 3/IIMCHIOEThCS BOA03a01p.

bynp-sike OyniBHMUTBO Ha Oeperax plyok (HaOEpeXHHX, NPHUYajIiB TOIIO), a
TaKOXK CHOPYIKEHHSI MOCTIB, MEPEXOAIB TPyOONpPOBOMAIB 1 JIIHIM BUCOKOBOJBTHUX
eJIeKTporepeaay (JIEI) yepes JUING BUMAarae 3HAHHS po
P1BHI BOJIH, JIHOJIOBI SIBUIIA, IIBUJIKOCTI T€Uii, PyCJIOBI MpoIecH (PO3MUBY a00 HAMUBY
nHa 1 OeperiB). byaiBHUIITBO Ha OGeperax MopiB abo B mpubepexHii 30H1, HAPUKIIA]T
CIOPY/DKEHHSI YCTaHOBOK 3 BHUAOOYTKY HadTH Ha 1ienbdi, HEMOXIUBO 0e3
ypaxyBaHHS JIaHUX PO XBUJIIOBAHHS, JILOJOBI SIBUIA Ta 1HIIMX XapaKTEPUCTUKAX
MOpPCBHKOTO pexkumy. Hamatu Taki qaHi NpoeKTyBaIbHUKaM 1 Oy 1iBeIbHUKAM MOXKYThb
TUIBKH T1APOJIOTH.

PiukoBuil BoAHMI TpaHCIOPT NOTPEOYE BIAOMOCTEHN MPO PiBHI BOJH, IMIBUAKOCTI
Teyli, TIbOAOBI SBUILA, PYCIOBI MPOLIECH. 3ayBaKUMO, IO BUBYECHHSI PEXXUMY 0aratbox
PIYOK MOYanocs caMe y 3B's13Ky 3 iX BUKOPUCTAHHSAM JUIsl CyAHOIUIaBCTBA. MOpChbKOMY
TPaHCIOPTY MOTPIOHI AaHI MPO MOPCHKI Teuli 1 XBUIOBaHHI. OKEaHOJIOTH HEPIAKO
HaJal0Th MOPSKIB BIJJOMOCTI MPO TaK 3BaHUX «PEKOMEHJIOBaHI Kypcu», UIO
JI03BOJISIFOTh MEPETHYTH OKE€aH HANOUIBII MIBUIKO 1 OE3MEUHO.

[NiapoeHepreTuka noTpedye JaHUX MPO CYYACHI Ta OUIKYBaH1 KOJMBAHHS CTOKY
BOJIM, PUOHE TOCIIOJAPCTBO - BIJOMOCTI MPO (PI3UKO-XIMIYHI XapaKTEPUCTUKHA BOJH
(Temmeparypa, COIOHICTh, BMICT KUCHIO TOIIIO).

INgposnoriyni gociimkeHHs HEOOXiJHI HE TIIBKH JJIS 3aJI0OBOJICHHS 3aIluTiB
BOJIOCTIOKMBAY1B 1 BOJOKOPUCTYBadiB. Benuka ix posib 1 y BUpIIIEHH] Takoi pooieMH,
SK 3aXUCT MOCEJIEHb Ta 3e€MeJb BiJl MOBEHEH (MpUYOMy HE TITBKM Ha piukax, a ¥ y
MPUMOPCHKUX paitoHax). Oco0nuBOi aKkTyanbHOCTI HaOyBarOTh JOCHIKCHHS 1
MIPOTHO3W TOBEHEH Ha pivKaX, BUKJIMKAHUX JIOIIOBHMH MaBOJKaMHU ab0 KpHKaHUMU
3aTopamu, a B THpJIaxX PIYOK 1 B MPUOEPEKHUX MOPCHKUX palioHaX - IITOPMOBHUMHU
HaroHaMu 1 XBWISMH IyHami. Benwka posib TiapoJioriB B po3poOili KOpPOTKO-,
CEpEeHbO- 1 JOBIOCTPOKOBHUX MPOrHO31B CTaHy BOJHUX 00'€KTIB (p14OK, 03€P, MOPIB).
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BaxxiuBa posb rigponorii Tako y BUPIIICHHI MPoOJIeM OXOPOHU MPUPOAH, TIPU
PO3poO0ITi 3aX0/1iB MO0 3aXUCTY BOJAHUX 00'€KTIB BiJl BUCHAKEHHS Ta 3a0pyAHCHHS.
[pponoru BenyTh KOHTPOJb 3a CTAaHOM SIKOCTI BOAH, PO3POOJSIOTH NPUHOMHU
MIPOTHO3Y MOUIMPEHHS 3a0pyAHIOIOYNX PEYOBHH, HANPUKIIA] «HAPTOBUX TUISAM MICIs
aBapiil TAaHKEPIB Ha piUyKax 1 B MOPSX.

CydacHa TipoJIOTis BOJIOJI€ BEIUKHM apCeHAJOM B3a€EMOOIOBHIOIOYNX
METO/IiB Mi3HAHHS T1IPOJIOTIYHUX IIPOIIECIB.

HaiiBaxusiiie Miciie B T1APOJIOTIi 3aiMarOTh METOAM MOJbOBUX J0CTiIKEHb.
IcTopuuno 1€ OYB Mepinii crioci0 Mmi3HaAHHS 3aKOHIB NMPUPOIH, ajie 1 B HaIlll JH1 6e3
BUKOPUCTaHHA a00 BpaxXyBaHHS pe3yJIbTaTiB MOJIBOBUX POOIT HE BiIOYBA€THCA KOIHE
TIAPOJIOTIYHE OocaioxcenHs. 11onvbosi docniodxcenns noodingioms Ha €KCHEAUIINHI Ta
ctanioHapHi. [lepurl 3 HUX NOJATAIOTh y MPOBEAEHHI BIIHOCHO KOPOTKOYacHUX (Bi]l
JEKUIbKOX JHIB JI0 JIEKUJIBKOX POKIB) €KCIEAUIIi HA BOJHUX 00'ekTax (B OKeaHi, Ha
JTHOJOBUKY, pidll, o3epi). Jpyri moysraroTh y HPOBEIEHHI TPUBAIUX (3a3BUYaAl
0araTopiuyHUX) CIIOCTEPEKEHb B OKPEMUX MICISAX BOAHUX O0'€KTIB - Ha CHEIliaJbHUX
TIAPOJOTIYHUX CTaHINAX 1 TocTax. 3a3BUYail MpHU TiAPOJOTIYHUX JOCIIIKEHHSIX
MOEJHYIOTh eKCHeAMIIMHNH | CTAIOHAPHUIA METOIM.

JIJist ciocTepexeHHs 3a T1pOJIOTIYHUMHU XapaKTEPUCTUKAMU Y BOJIHUX 00'€KTax
3aCTOCOBYIOTH PI3HOMAaHITHI BUMIPIOBaul PIBHS BOJM Ta TEUiid, a TaKOX 30H/H, IO
(GIKCYIOTh TEMIIEpaTypy BOAM 1 3HAYECHHSI HU3KHU T1APOXIMIYHHMX MOKA3HUKIB In Situ,
TOOTO B TOYIll BUMIpIOBaHHs. /{711 BUBUEHHS penbedy AHA 1 BUMIPIOBAHHS TITMOWH HA
pluKax, B 03epax 1 MOpPSX BHKOPHUCTOBYIOTH €XOJIOTH Ta TIIPOJOKATOpU OIYHOTO
orisimy 3 GiKcali€eo pe3ynbTaTiB MpoMipiB Ha KOMIT'IOTepi. B ocranHi poku Oyio
BUPILIEHO MpPOOJEeMYy MPOCTOPOBOI «IPHUB'SI3KW» PE3YJIbTATIB MOJbOBUX pOOIT 3a
JIOTIOMOT 00 «CYIyTHUKOBO1 HaBirailii» - GPS (global positioning system, abo cucremu
rJ100aJIbHOTO MO3UIIIOHYBAaHHS 32 I0NIOMOTOI0 CYITYyTHHUKIB).

OcTaHHIM YacoM CTaju IIMPOKO 3aCTOCOBYBATHCS TaK 3BaHl HeTPaJWUiiiHi
AUCTAHLIHHI MeTOAU CIOCTEpPesKeHHs1 i BUMipIOBaHHA 32 JI0NIOMOTOI0 JIOKATOPIB,
AaepOKOCMIYHA 3WOMKH 1 CIOCTEPEXKEHHS, AaBTOHOMHI PEECTPYIOUl CUCTEMU
(aBTOMATHYHI TiIPOJIOTIYHI MOCTM Ha plyKax, OYWKOBI CTaHLIi B OKeaHax). 3a
JIOTIOMOTOI0 PaJI10JIOKATOPIB BEAYTh CHOCTEPEKEHHS 3a JOMIOBUMU XMapamu; Len
METOJ B MallOyTHROMY JO3BOJIUTH MPOTHO3YBATH aTMOC(EpHI Omaau 1 BHKJIMKaHI
HAMH JIOIIOBI MaBOAKH. Benwdue3Hi MOXIHMBOCTI JTa€ BHKOPHCTAaHHS aBiaIfli Ta
KOCMIUHUX amapariB JUisl CIIOCTEPEKEHb 3a CTAaHOM BOJHHUX 00'ekTiB. Tak, 3a
JIOTIOMOTOI0  BCTAHOBJIEHWX HA JIITaKaX paaiOMETpiB, M0 TMPaIoTh B
iHGpauepBOHOMY [l1alla30Hl, MOKHA BHU3HAUaTH TEMIIEPaTypy MOBEPXHEBOIO IIapy
OK€aH1B, MOPIB 1 03€p.

3HIMKM 3 CYNyTHHUKIB JO3BOJISIFOTh BECTH CIOCTEPEKECHHS 3a 3aMEp3aHHsIM 1
PO3KPUTTSIM PIYOK, PO3JIMBAMU 1 TIOBEHSIMHU, KPWKAHUMHU 3aTOpaMHu, CTaHOM
JIOJOBHUKIB, TeUlsIMUA B OKeaHl Tomo. KocMiuHI 3HIMKH JOIIOMOIJIHA OIIIHUTH BILJIHAB
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HEIIOJAaBHHOTO MiABUIIECHHA piBHS Kacmiiicbkoro Mopsi Ha MOpPChKi Oeperu i piuyKkoBi
nenbTH. TiMbKK KOCMIYHI 3HIMKH JJO3BOJISIIOTH CTEKHUTH 32 BUCUXAHHSM 1 JIETpaIalli€ro
Apanbcbkoro Mopsi (Ha3eMHI CIOCTEPEKEHHS B 1bOMY paloHI MPAKTHYHO
MPUIIMHEHO).

KocmiuHl 3HIMKH JI03BOJISIIOTH 32 KOJBOPOM TIOBEPXHI MOpPS BHU3HAYATH
KOHIICHTPAIlI0 XJIOpOdiTy - TOIOBHOI XapaKTEPUCTUKH, IO XapaKTepuU3ye CTaH
MOPCBKOI €KocUCTeMH. Y MalOyTHhOMY, O€3CYMHIBHO, BCE OLIBIIIOTO MOITWPEHHS
OTPUMAIOTh IIOBHICTIO aBTOHOMHI (TIpalforoul 0e3 ydacTi JIroJiei) aBTOMAaTH4HI
YCTaHOBKH, IO 3AIHCHIOIOTH CIIOCTEPEIKEHHS 3a PEKUMOM PIdOK, 03ep, MOPIB,
JLOJIOBHUKIB 1 MepeIatoTh 1H(POpMaIIito 10 IEHTPIB 300py Ta aHANI3Y JaHUX.

[IIupokO BUKOPUCTOBYIOTHCA B TIAPOJIOTIT METOAHM eKCIepPUMEeHTAJIbHHUX
AOCHiAKeHb. PO3pI3HAIOTh EKCIIEPUMEHTH B JIA0OPATOPIil 1 EKCIEPUMEHTH B IPUPO/II.
VY nepumioMy BHINAAKy Ha CHEHIAIBHUX JAa0OpPAaTOPHUX YCTAaHOBKAax IPOBOJATH
€KCIIEpUMEHTH B YMOBaX, MOBHICTIO KOHTPOJbOBAaHUX €KCIEpHUMEHTaTOpoM. Tak, B
7abopaTopisX BUBYAIOTH Pi3HI PEXKUMHU PYXy BOJAM 1 HAHOCIB, POBMHBHU PIYKOBOTO
pyciia, T1IpOXIMidHI MPOIECH TOLIO.

Y npyroMy BHUMNaAKy CIIOCTEPEKECHHsSI IMPOBOAATh HAa HEBEIWKHX UISHKAX
MIPUPOJTHUX 00'€KTIB, CHEIIAIbBHO 00paHMX JUIS ACTaNbHUX JOCTIKeHb. JItoIMHa HE B
3MO031 PEryJroBaTH MPOSB MPUPOJHUX MPOIIECIB, aJI€ 3aBMISIKU CIIeIiaIbHOMY BHOOPY
pSAy 3O0BHIIIHIX YMOB (HAmpuKJIad, XapakTepy TIPYHTY, POCIWHHOCTI, KPYTHU3HU
CXHJTIB), 3aCTOCYBaHHIO CIICHIAIBHOTO 00JIaIHAHHS 1 0COOIMBHUX METO11B (BKIIOUYAIOUH
130TOITHI) 1 PETEIbHUM CIIOCTEPEKEHHSIM MOXKE CTBOPUTH YMOBH JUISl JOCIIIJIKCHbD,
HEMOXJIMBI MPU 3BUYAWHUX TMOJBOBUX poOoTax. Tak, B Tiaposorii ajis BUBUEHHS
OKpPEMHX IMHUTaHb MPOBOJATH CIIOCTEPSIKCHHS HA TaK 3BAHUX «EKCIEPUMEHTAITBHHUX
MalJJaHYMKax» Ha CXUIIAX, «EKCIIEPUMEHTAIBHUX BO10300pax», «IOJITOHAX» B OKEaH1
TOIIIO.

BcTranoBUTH 3B'SI3KM MK PI3HUMH T1APOJIOTTYHUMH XapaKTEPUCTUKAMHU a00 MIX
HUMHU Ta IHIIMMHA BU3HAYAJIbHUMH (pakTopaMu (HAMpUKIAA, BUCOTOI MICIIEBOCTI,
omnajamMH, MIBUAKICTIO BITPY) B KOHKPETHHX MPUPOJHHUX YMOBAX, a TAKOX OLIHUTU
WMOBIPHICTh HACTaHHS TOTO YW 1HIIOTO TiJPOJIOTIYHOTO SIBHUIA JOMOMAararoTh
CTATUCTUYHI METOAHU, SKi BUKOPUCTOBYIOTH CydYacHI MNPUMOMU OOpPOOKH HaHUX
CHIOCTEPEKEHb 1 MATEMATUYHOI CTATUCTHUKH.

Hapemiti, 3aBepmianbHUM €TanmoM JOCHIDKEHb y 0aratbOx BHUMAJKaX CTaIOTh
TeOpeTHYHI y3arajbHeHHs Ta aHaJi3. TeopeTuuHi METOU B T1APOJIOTii 0a3yroThes,
3 OJTHOTO OOKY, Ha 3aKOHaX (i3MKH, a 3 IHIIOTO - HA reorpadiyHUX 3aKOHOMIPHOCTSIX
MPOCTOPOBO-YAaCOBUX 3MiH TIIPOJIOTIYHUX XapakTepucTtuk. Cepen IUX METOIB
OCTAaHHIM 4acOM Ha IepIINi MJIaH BUXOASITh METOAN MAaTeMaTHYHOTO MOJICITFOBAHHS,
CUCTEMHOTO  aHajizy, TiApoioro-reorpa@iuHux  y3arajbHeHb, BKIIOYAIOYH
riApoJIoriyHe palOHyBaHHS Ta KapTorpadyBaHHs, TeoiH(pOpMaIliiHI TEXHOJIOT].
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3aBnanHsa. O3HAMOMUTHCS 3 TEOPETUIHUM MaTepiaioM. J[aTh MuchbMOBI BIAMOBIAL HA
KOHTPOJIbHI 3alIUTaHHS.
KouTposbHi 3anuTanHs:

=

B yomMy nonsirae OCHOBHMI 3MICT T1IPOJIOTTYHUX JOCIIIKCHB?

Y yomy pi3HUILS MK €KCIIEAUIIIHHUMY Ta CTaIlllOHAPHUMU METOIaMH?

3. SIki MeToau AOMOMararoTh BCTAHOBUTHU 3B'SI3KM MDK PI3HUMU T1APOJOTTYHUMU
XapaKTepUCTUKaMH 200 MDDK HUMHU Ta 1HIIMMU BU3HAYaIbHUMU (haKTOpaMH B
KOHKPETHUX MPUPOTHUX YMOBaX?

4, o sBAsAOTH COOOI HETPATUINIMHI JUCTAHIINHI METOJIU CIOCTEPEIKECHHS 1
BUMIpIoBaHHA? HaBeniTh npuxiagu.

5. Ha yomy 6a3zyroTbhcsi TEOPETUYHI METOIU TOCTIIKEHB?

no
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IIPAKTHY9HA POBOTA 2

Tema: KIACU®IKALIIA ITPUPOJHUX BOA. PI3UKO-XIMIYHI
BJACTHUBOCTI BOAU

1. Knacudikauisi npupoaHux Bo/J 3a BeJIMUYMHOI0 MiHepaJizauii

[[Inpoke KoJMBAHHS BMICTY MIHEPAJIbHUX 1 OPraHIYHUX PEUOBUH YCKJIATHIOE
Kiacudikalio TpupoaIHuX BoJ. B ocHOBY kiacudikallli mpupoaHUX BOJ MOKJIAJICHI
pe3yJAbTaTH T1JIPOXIMIYHOTO aHaJI3y Ta BEJIMUMHU MiHEpasi3allii.

MinepaJiizanisi npUPOAHOI BOAM — CyMapHU YMICT y BOJI pO3YMHEHUX COJIEH
B OJIHOMY JITpP1 BoJAU. Takuii yMICT BUpaXaroTh y BUIJISA1 CYMU 10HIB Yy MUTITpaMax Ha
1 1 (mv®) Bomm, y rpamax Ha 1 kT, y %eo.

Binomuii reoximik B. BepHanacekuil 3a_senuuunoro minepanizauii noiavuB
MPUPOHI BOAM HA TaKl IPYIIH:

- npicHi Boau 3 MiHepanizaniero 10 1r/am3;

e COJIOHI BOAM 3 MiHepaizamiero Bix 1 10 50 r/mm3;

« po3cosy 3 MiHepaizaniero 10 50 r/am? i Ginbine.

3a_eenuuunow minepanizayii HaNOUIBIIOW TMOMYJSPHICTIO KOPUCTYETHCS
kimacudikaiisg O. Anekina (tadm. 3.3).

Tabman 1
Kiacudikartiss npupoJHux BoJ 3a BEJIMUMHOIO MiHepaizallii
Cryninb MiHepamnizanii Bwmict coneit, r/am®
[IpicHi no 1
Cononygari 1-25
CooHi (MOPCHKOT COJTOHOCT1) 25-50
Po3zconm nonaz 50

CrocoBHO mpicHOBOAHUX 00’€kTiB O. AJsiekiH po3poOMB OUIbII AETabHUMA
noain (tabin. 3.4).

Tabmang 2
Kiacudikariist npicHuX BOJ 3a BEJIMYMHOIO MiHEpaTizaiii
Cmynino minepanizauii Ymicm coneii, 2/0m>
VY abTpanpicHi 1o 100
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CnabkoMiHepaTi30BaHi 100-200

CepenaromiHepali3oBaHi 200-500

[TigBumenoi minepamizarii 500-1000

Bucoxkoi minepamizarii nonay 1000

Y rigpoximiuHid kiacudikamii O. AJeKiH NOAUISIE TPUPOIHI BOAU 3a
JOMIHYIOUMM aHiOHOM Ha 3 kjacu: rigpokapoonati (HCO3") #t kapbonatHi (CO3));
cynbdatai (SO4%7) ta xnopuaui (CI).

Koxen ki1ac moaiasieTses 3a JOMIHYIOUMM KaTiOHOM Ha TPU TPYIU: KaJbI[EBY,
MarHi€By 1 HaTpPi€BY, a KOKHA IPyIia — HA YOTUPH TUITH BOJIH.

KopceTkicTh NPUPOAHOT BOAU 3YMOBIIOETHCSI BMICTOM y HIM Kalbliio Ta
MarHiro. 3ajeXHO BiJ 3arajbHOI TBEPJOCTI PO3PI3HAIOTH BOAY: AYyXKE€ M SIKy — [0
1,5 mr-exB/m; M’siky — 1,5 —3,0 Mr-exB/11; TOMipHO-TBEpAY — 3-6 MT-€KB/J; TBEPAY — /-
9 MTr-eKB/I1; TyKe TBEpy — MOHA 9 MI-€KB/J.

2. ®iznuHi BJIACTHBOCTI BOaH

Bona B npupoi moke OyTH B TphOX arperaTHux cranax (abo ¢azax) — TBepaoMy
(i), pituHHOMY (BOJIA), Ta30M0AI0HOMY (BO/ISIHA TIapa).

3MiHy arperaTHOr0 CTaHy PEYOBMH HA3WBaIOTH (PA30BUMH TEpexopamu, sKi
CYNPOBOKYIOThCSI BUIICHHSIM 200 MOTJIMHAHHAM €HEPTii, AKy Ha3UBaIOTh TEIJIOTOIO
(ha3oBoro nepexoay («CXOBaHOI TEIIOTOIOY).

[Ipu HOpManbHOMY arMochepHoMy THCKY (760 MM pT. cT., 1,013-10°I1a) Touku
3aMep3aHHS JUCTUILOBAHOI BOJM 1 KUIMHHS BIAMOBIIAIOTH 3a mikanor Llembeis 0° 1
100°C. Temmeparypa 3amMep3aHHS 1 KHWITIHHS BOJM 3aJeKaTh Bif 1l COJIOHOCTI ¥
aTMocdepHoro THUCKy. Mopckka Boma 3amep3ae mpu —1,0-2,0°C, a KuUNUTH TIpH
temneparypi 100,08-100,64°C (npu HOpMambHOMY THCKY). [Ipy migBUIIEHHI THUCKY
71 1aBUThes Bxke He npu 0°C, a 1ipu BiJI’ €EMHHUX TeMIepaTypax.

T'ycmuna 600u — ronoHa ¢i3MYHA XapaKTEPUCTUKA Oyab-sIKOI PEUOBHHH, I1IC
Maca OJTHOP1AHOI pEUOBUHH, sIKa 3HAXOIUTHCS B OJAUHULII 11 00’ eMy:

m
p= v (xr/m)
['ycTuHa 3a71€XHUTh BiJl TEMIIEPATYPH, COJIOHOCTI 1 THCKY (@ JIJIsl MPUPOTHUX BOJT
1€ 1 BiJI YMICTY PO3YMHHUX 3BAKEHUX PEUOBUH) 1 CTPUOKOMOIIOHO 3MIHIOETHCS ITi]T
gac (a30BUX MIEPEXOIIB.

Ximiuno yucma 6oda HaOUIbIIy TycTUHY Mae mpu temmeparypi 4°C. Bona
npuiiMaeThcss 3a oawHMINO). [lim dYac mABUINEHHS TeMIepaTypu TyCTHHA
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3MEHINYyeThCsA. Ll 3aKOHOMIPHICTP TOPYIIYEThCA TiJ Yac IUIABJICHHS JbOIY 1
HarpiBaHHsa Boau B niamaszoHi Big 0 go 4°C. TyT BiA3HA4alOThCS 1Bl BaXKJIMBI
«aHomanii» BOJIM:

1)  eycmuna avody (npu temueparypi 0°C mopisaroe 916,7 kr/m®), menma,
HIXK TYCTHHA BOJH;

2) y nianma3oHi temmnepatypu Boau Big 0 go 4°C rycrtuna Boau (p) 3
M1JBUIICHHSAM TeMIEpaTypy HE 3MEHIIYEThCS, a 301JIbITYETHCS.

i 1B1 aHOMAUTI1 MArOTh BEIMKE 3HAYCHHS: JILJI JICTIINN 3a BOAY 1 TOMY «IIJIABA€)»
Ha ii mOBEpXHI, BOAONMHU HE MPOMEP3al0Th J0 AHA, 00 IPHU 0XO0JOJUKEHHI 10 4 Boaa
cTae OUIBII T'YCTOIO 1 OIYCKAETHCS HA JHO, a MPU IIOJAJIbIIOMY OXOJIOJUKECHHI BEPXHI
[I1apu 1i CTaOThL MEHIII I'YCTUMH 1 3aJISITAI0Th HA ITIOBEPXHI.

TI'yemuna cuizy 3minroersea Big 80-140 xr/m® cBiskoBumasmoro a0 600-
700 kr/m® Mokporo B KiHui TaneHHs. CBikuil cHir mae rycruny 80-140 kr/m3, mo
nouarky TaneHHs cHiry — 140-300 kr/m®, Ha nouatky Tanenns 240-350 xr/m3, B KiHIi
tanenns — 300-450 xr/m°. Llineauii Mokpuii cHIr Mae ryctuay mo 600-700 kr/m3,
napuHHMHA cHIr — 500-650 Kr/M3,

VYHacaiA0K I'yCTUHHOI aHOMallli y MPICHUX 1 COJIOHYBAaTHX BOJHHUX OO0’ €KTaxX
Yy3UMKY TeMIlepaTypa BOJAM B NPUAOHHUX IIapax 3aBXIW BUIA, HUK Ha MOBEPXHI.
Came 3aBISIKH IIbOMY y BOJIOMIMaXx 1 BOJIOTOKaX Ha MIMOWHI 30€pIra€ThCsl )KUTTS.

[Tpu 3aMep3aHH1 1 NEPETBOPEHHS BOAM Ha JiJ YHACTIOK 3MEHIICHHS I'YCTUHU
00’em Bosu 301bIIy€eThCA (Ha 10% moyaTkoBOro 00’€My) 13 BETUKOIO CHUIIOK, YUM 1
MOSICHIOETHCS TPOIIEC pyHHYBaHHS (MOPO3HOTO BUBITPIOBAHHS) T1PCHKUX MOPIJ.

['ycTuHa BOIW 3aJIKWTH B YMICTY PO3YMHHUX PEUOBUH 1 30UIBIIYETHCS 3
POCTOM COJIOHOCTI. 301LJIBIIEHHS! COJIOHOCTI MPU3BOAMUTH 10 3HHKEHHSI TEMIEPATYpH
HalOIbIIOl TycTuHU. Tak, npu cosnoHocTi 5%, Temneparypa HalOLIbIIOl T'YCTUHH
ctaHoBUTH 2,9°C, nipu cosonocTi 35%, — (-3,C).

Jlesxuii BIUIMB HA TYCTUHY Ma€ TaKoX 1 muck. Y CTAHOBJICHO, IO HAa KOXHI
1000 M rnmmbuHYM rycTHHA BOJU, BHACIIIOK BITUBY TUCKY CTOBIIA BOJIH, 30UTBIITYETHCS
Ha 4,5-4,9 xr/™°.

J1o BaXXJIMBHX OCOOJMBOCTEN 3MIH arperaTHOro CTaHy BOJM BIIHOCSATH BEJIUKI
3aTpaTu TeIUia Ha TJIaBJICHHS, BUIAPOBYBAHHS, CYOIIMAITitO 1 BEJIUKE BUILUICHHS TeTUIa
y 3BOPOTHHX mepexonax. Jlyis BoaM XapakTepHl JesKi aHOMaJlbHI OCOOJHMBOCTI
TEIUIOBUX BIAacTUBOCTEH. Tak, aHOMAJIbHO BHMCOKA il Humoma menaioEMHICHb
(KiIBKICTH TEIUIOTHM HEOOXimHOiI 1 HarpiBaHHs OJMHMII Macu BOoad Ha 1
susHauaethes y [k (/kr- C)). IIpu temneparypi 15°C Bona nopisaroe 4190 Ik / (xr
°C). YHachioK BEIUKOI TEIJIOEMHOCTI BOJAa HArPiBAE€THCA W TEIUIOEMHICTh YHCTOTO
JbOYy Maike BJBIUl MEHILIA TEIJIOEMHOCTI BOAM, a YUCTOTO CyXoro cHiry (i3
ryctunoro 280 kr/m®) B 7,1 pasu MeHIIA TEIIOEMHOCTI Boau, aie B 450 pasiB Oinbina
3a TEIUIOEMHICTH MOBITPs. OXOJOKY€EThCSI TOBUIbHIIIE, HIXK MOBITPs (IUB. Tad. 5,
naboparopHa pobota 2).
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J1o Ba)XIMBHX OCOOIMBOCTEH 3MiH arperaTHOTO CTaHy BOJU BITHOCATH BEJHKI
3aTpaTH TelJia Ha TUIaBJICHHS, BUMIAPOBYBaHH, CyOIiMAaIlifo 1 BEJMKE BUALICHHS TEIUIa
y 3BOPOTHUX Iepexoaax. B MOpiBHSIHHI 3 1HIIMMH PEYOBHHAMH MUTOMAa TEIJIOTa
TUTABJICHHS JIbOY 1 TUTOMA TEIUIOTa MapOyTBOPEHHS aHOMAaJIbHO BEJTHKI.

Humoma menioma niagienusa 1600y L, — KUILKICTh TEIIOTH, HEOOX1THOI I
NEPETBOPECHHS OJWHHIII Macu JhOMYy Yy BOMY TpPH TeMIepaTypi IJIaBICHHS 1
HOpMaJIbHOMY aTMoc(epHoMy TUCKY, nopiBHIOE 330 000 JIx/kr. CTUIBKH K TEIJIOTH
BUIUISETHCS TIPH 3aMEpP3aHHI BOJM.

IHumoma menioma napoymeopenns (eunapoeysanus) 6oou, L, — KUIbKICTb
TEIUIOTH, HEOOX1AHOI JJIsI TEePETBOPEHHS OAWHUIN Macu Boaw y mapy (y Jx/kr) i
3aJIEKUTH B1Jl TEMIIEPATYypH:

gy = 2,5-10° - 2,4-10°T.

[Tpu 0°1 100° C Ly, BignoBinae 2,5-10% 1 2,26-10° JI>x/kr. CTLIBKY K TEMIOTH
BUJIUISIETHCS TIPU KOHJICHCAIIlT BOJISHOI MapH.

IHumoma eaza eunapoeyeaHHsa Jab0o0y CKIAZAETHCS 3 MHUTOMOI TEIUIOTHU
MIaBJIeHHS Ly, 1 TUTOMOT TEMIOTH BUNAPOBYBAHHS Lyyy

LB03F = Ll'[.]'I + LBI/IH'

Jly’xe BUCOKa TEIJIOTa IJIABJICHHS (3aMep3aHHs) 1 BUIIAPOBYBAHHSA, & TaKOX
BEJIMKA TEIJIOEMHICTh BOJIM MAatOTh BEJIMKUI PETYJIOI0UNI BIUIMB Ha TEIJIOBI MPOLIECH
HE TITBKH Y BOJHUX 00’ €KTaX, a i Ha BCi¥ tuiaHeTi. [Ipu HarpiBanHi 3eMHOT TOBEPXHI
3HaYHAa KUIBKICTh TEIUIOTH BUTPAYAETHCA HA TAHEHHS JIbOAY, HarpiBaHHS 1
BUITAPOBYBAHHS BOJM 1 TOMY HarpiBaHHs 3€MHOI MOBEPXHI YHOBUIbHIOEThCA. [lpu
[bOMY JIOCTaTHbBO 3TaJIaTH, 10 HAa HarpiBaHHS BOAM TEIUIOTH BUTpPavyaeTbcsd y S5 pa3iB
Olnbllle, HIK HAa HarpiBaHHSA CyXOTrO TIPYHTY, TEIUIOMICTKICTb BCHOTO JIMILE
TPUMETPOBOIO IIAPY OKEaHY JOPIBHIOE TEIJIOMICTKOCTI BCiel atMmocdepu. | HaBmakwy,
y TpoLeCi OXOJIOM)KEHHS 3€MHOI MOBEPXHI MpU KOHJEHcalli BOASHOI mapu Ta
3aMEep3aHHs BOJM BUJUISETHCS 3HAYHA KUIBKICTH TEIJIOTH, KA CTPUMYE IIPOIIEC
OXOJIOJKEHHS.

3 IHIIKMX TEIMJIOBUX BIACTUBOCTEH BAXKIIMBE 3HAYEHHS MAa€ MENn10npPOoGiOHIcHb
— repeaaya eHeprii BiJl YaCTHH 13 OUIBILIOI0 €HEPTIEI0 10 YACTHUH 13 MEHIIOI0 EHEPTI€lO.
MosnekynsapHa Temtonposignicts uuctoi Boau 0,6 Br/(m-°C), meony 2,24 Br/(m-°C),
cuiry 1,8B1/(M-°C). MeHnly TeIonpoBifHICTE Mac TIIBKU IOBITpA. Y 3B’S3KY 3
HU3BKOIO TEIUIOMPOBITHICTIO, BOJHI MacH Yy BOJHUX OO0’€KTaxX HarpiBarOThCS B
OCHOBHOMY BHACITIJTIOK MIEPEMIIITyBaHHS BOJIH, sIKE BAHUKAE MPH P13HIHN I'yCTHHI 200 i1
Ti€r0 BITPY. 3aBASKH MaJlid TEIJIOMPOBIAHOCTI JTHOIOBUM MTOKPUB, IO YTBOPUBCS HA
IIOBEPXHI BOJIOWM 1 BOJOTOKIB, TMOCIIA0IO€ TIOMANBIIC OXOJIOJDKEHHS BOIH, a
HapOCTaHHS HOTO TOBLIMHU YITOBUIbHIOEThCS. Maja TerIonpoBIIHICT BOAU CIPHUSIE ii
MOCTYNIOBOMY HarpiBaHHIO i OXOJIOKEHHIO.
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Ilosepxnesuii namsaz BOAU y TIOPIBHSHHI 3 IHIIUMHU PIAMHAMU BEIUKHH, 13
MiBUIICHHAM TEMIEpaTypy JEUI0 3MEHIIYEThCSA. 3 YCIX PIAMH OLIbII BUCOKHIA
MOBEPXHEBUI HATAT Ma€ TUTBKU piaka pTyTh. KoedilieHT MOBEpXHEBOIO HATATY BOJIU
sminroeTsest Bix 75,5-10° H/m mpu 0° C mo 57,1107 H/m npu 100° C. TlosepxHeBnii
HATAT CIIPHsIE PO3MUBAHHIO IPYHTIB, BIIIrpae poJib 1 B MPOIEcax XBUIbOYTBOPEHHS Ha
MOBEPXHI BOJIM, OOMiHY TEIJIOM i PEYOBMHOIO MK BOAOIO Ta arMocdeporo. Ha
BEJIMYMHY [TOBEPXHEBOTO HATATY HEPIAKO MAyXKe BIUIMBAE 3a0pyAHEHHS BOIM,
0co0JMBO HadTOBA TLTIBKA.

B'askicmb 600u, a60 BHYTpIllIHE TePTA — BIACTUBICTh BOAM YHHUTH OMIp MPH
nepeMillleHHi oHiei 4YacTMHM 1i 100 iHIOI. B'A3KicTh BOAM HeBeNHKa i
XapaKTEePU3y€eThCSd KiHEMATHUYHUM KOe(illieHTOM B'S3KOCTi, SKUH 171 BOAM HpPH
temmneparypi 0° C gopisrroe 1,78-10°m%/c, a npu Temneparypi 50°C - 0,55-10° m%/c.

Kaninapunicme Biirpae BeJIUKY poJib y OaraThoX Impollecax, Akl MpoXoasTh Ha
3emii. Bona o0yMOBII0€ pyX MO MOpax 1 3MOYye IPYHTH, SIK1 JIS)KATh 3HAUHO BUIIE
pPIBHS TIPYHTOBHUX BOJ, 3a0€3Me4yloud KOpPIHHS POCIWH PO3YMHEHUMH Yy BOJI
MOKMBHUMHU PEUYOBUHAMH.

Onmuuni enacmugocmi ¢oou. CBITIIO IPOHUKAE Yy BOAY HA HEBEJIMKY INIMOUHY.
Tak, y umcTiii Boal Ha TMOWHI 1 M IHTEHCHUBHICTH CBITJIa CTaHOBHUTH juine 90 %
IHTEHCHBHOCTI CBiTJIa Ha TOBEpXHi, Ha TIOuHI 2 M — 81 %, Ha rimbuni 3 M — 73 %, a
Ha rbuH1 100 M 306epiraeTses mutie Oust 1 % IHTEHCUBHOCTI CBITJIa Ha MIOBEPXHI.

Axkycmuuni enacmusocmi éoou. Bona - nodbpuii npoBigHUK 3BYKY. [IIBUIKICTS
MOIIMPEHHS 3BYKY y Boai ctaHoBUTH 1400-1600 m/c, ToOTO B 4-5 pasiB Oiibiia Bij
IIBUIKOCTI TOIIUPEHHS 3BYKY Yy mOBITpi. [IIBUIKICTh 3BYyKY y BOA1 30UIBIIYETHCS 3
HiJBUILEHHAM TemnepaTypu (mpubmmsao Ha 3-3,5 m/c Ha 1°C), 36imbieHHAM
cosioHocTi (mpubau3Ho Ha 1,0 - 1,3 M/c Ha 1 %o) 1 3pocTaHHAM TUCKY (IPUOJIU3HO HA
1,5- 1,8 M/c Ha 100 M rTuOUHNM).

Enexmponpogionicmes 600u. XiMIYHO 4YHCTa BOJIa — MOTAHUM MPOBITHUK
€JIEKTPUYHOTO CTpyMy. [IuTOMa TermmonpoBiIHICTh TaKOi BOAM TpH Temmneparypi 18°C
nopisaroe 3,8:107° (Omm)™*. EneKTponpoBigHiCTE BOIM TPOXH 30LIBINYETHCS 3
MIJBUILEHHSAM TEMIIEPATYPH 1 3HAYHO 3pOCTAE 31 301IBILIEHHSIM COJIOHOCTI.

3aBganns. OsHailoMHTHCS 3 TEOPETHYHHM MarepiaioM Ta KOPOTKO
3aKOHCIIEKTYBAaTH.

3pobutu kpocBopA (TecTw) i3 HHINE Ta BMINE HABEACHUMH TCPMIHAMH Ta
MOHSTTSIMH.

Tepminn Ta moHaTTA: Tiapocdepa, Aeriapartarlis, BOAHI 00’ €KTH, BOJIOTOKH,
BOJIOMMU, 0COOJIMBI BOJHI 00’ €KTH, BOJ0301p, TIPOJIOTIYHUIN CTaH BOJHOTO 00’ €KTa,
TAPOJIOTTYHUM PEXUM, T1IPOJIOTTUHI TPOLECH, MiHepalli3allisl, UIIbHICTh BOJIU, MPICHI
BO/JIY, COJIOHYBAT1 BOAM, COJIOHI BOJIH, POTIA.
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IIPAKTHYHA POBOTA 3

Tema: KPYI'OOBII' BOIAU

TeopernuHi BizomocTi

Cepen yucieHHUX puc 1 0cobIMBOCTEH rigpocdepu ciiiji 0COOIUBO BUIIIUTH
pyx. I'iapocdepa nyxe nuHaMiuHa. Pyx € 0CHOBOIO Kpyroo0iry BoJau — IpaHAi03HOTO
mporiecy ooepTaHHs BoJu B reorpadiuHiii 000JIOHII, SKUH 3B'13y€ BC1 MPUPOIHI BOIH,
PO3MOLISAE TX Ha IJIaHET1, 3a0e3neuye IPiICHUMU BOJaMU POCIUH, TBApUH 1 JtojeH. 3
Kpyroo0iromM BOJAM TMOB'SI3aHUN PO3BUTOK €PO3IMHUX MPOILECIB 1 PO3UJICHYBaHHS
MOBEPXHI 3eMIl.

Cytp kpyrooOiry taka. Bona, BUIIapoBYyIHOUHCH 13 TIOBEPXHI OKEaHy 1 CyIli,
MOMOBHIOE aTMOc(epy BoJorow. BHAcHiIOK MIAHATTS MOBITPS yropy BOHO
OXOJIOJIKY€ETHCS, @ BOJSHA TMMapa KOHACHCYEThCS, YTBOPIOIOTHCS aTMOC(EpHI OMaiH,
AK1 BUNIQJAI0Th IEPEBAKHO y BUTJISIAL IOIILY 1 CHITY. J{0I1IOBI 1 CHITOB1 Ol YaCTKOBO
MOTJIMHAIOTHCS TPYHTaMH, a BOJIa, IKa HE BCTUTAE MPOCOYUTUCS KPi3b 3EMITI0, YTBOPIOE
MoBepXHEBUH CTiK. BoHa cTikae 31 CXuiIiB, 30Mpa€eThCsl y BUMUBHHAX, OaJIKax 1 spax B
MOTOKH, 32 PO3Taly’>KEHOIO CITKOIO SIKUX NOTpaIuisge 0 pik. AJe 1€ JHIle YacTHHA
MaTEpPUKOBOIO CTOKY — IOBEPXHEBOTO. PIKM >KMBIATH MiJ3€MHI BOJM BHACIIIOK
IpOCOYyBaHHS TIPYHTOBMX BOJ uepe3 TOBILy ocagoBux mnopia. Yacrtuna
HaMaKTUBHIIIUX TIA36MHUX BOJ BHUXOJHUTh Ha IOBEPXHIO y BHUIIAL JKepel abo
IpeHyeThCcs pikamu. Piku HalyacTiine oAepKyloTh MOCTIMHUIA MPUTIK caMme 3aBISKH
CTIMKOMY HUBJICHHIO TIJI3eMHUMHU BoJlaMu. Bosiu o3ep 1 MopiB, sik 1 CBITOBOTO OKeaHy
B I[IJIOMY, MOMOBHIOIOTHCS TaK0X aTMOCHEPHUMHU OMNagaMu 1 PIYKOBUMHU BOJAMH.
Takum 4MHOM BIOYyBa€eTbcs Oe3lepepBHE BIAHOBIEHHSA BOJ, 10 Oylid BTpayeHi
BHACJIIIOK BUITAPOBYBAHHS 3 MOBEPXHI OKeaHy a00 CyX0/10Iy.

PymniitHumu cuiiaMu KpyrooOiry BOJAM BUCTYNAlOTh COHSIYHA €HEprid 1 cuia
TsokiHHS. [lin BmiiMBOM Teruia BiAOYBarOThCS BUIIAPOBYBAHHS 1 aKTHMBHI BUCXIJHI
nepeMilIeHHs BOJASHOI mapu. 3aTpayeHa Ha BUIIAPOBYBAHHS €HEPTis 3BUTbHAETHCS MIPH
KOH/JIeHcallli Bosioru B atMocdepi. Cuiia TSHKIHHS € IPUYUHOIO MaIiHHS Kparesb JOIILy,
Tedil piK, pyXy I'PyHTOBHX 1 MIA3€MHUX BOJ.

3asie’)kHO Bia reorpadiyHUX MPOCTOPIB, K1 OXOIUIIOE KPYrooOir BOAM, HOTO
ocoOnmMBOCTE (hOpMyBaHHSI, PO3PI3HSAIOTh MMM 1 BEMUKUN KpyroooOiru (puc. 1).
Manuii Kpyroo0ir BiI0yBa€ThCs 32 CXEMOIO: BUIIAPOBYBAHHS BOJU 3 TIOBEPXHI OKEaHY
— MEepPEeHEeCeHHs BOJSHOI Mapy HaJl OKEaHOM Ta ii KOHJICHCAIIIS — OMaju Ha MMOBEPXHIO
okeaHy. Benukuil kpyrooOir Takoxk Oepe CBi mOYaTOK BiJ] BUIMAPOBYBAaHHS BOJU 3
noBepxHi CBITOBOTO OKE€aHy, ajie JAalli BOASHA Mapa 1 XMapH MepeMIllyIOThCs BITpaMu
HaJl aKBaTOPI€I0 Yy TMOBITPSHUN OaceiH cyxojoiy, A€ 1 BiAOYBa€ThCs KOHACHCAIlIS
BOJIOTH 1 BUIAaJaHHsA aTtMochepHux omaiiB. lleit mpoiiec € OCHOBHUM JIKEpEIoM
BIJIHOBJIEHHSI MPICHUX BOJHMX PECYPCIB Ha 3eMJll — HAWOUIBbII LIHHUX IS KUTTS
JIOAMHM. 3 4acoM NIEpeHeceHa 3 OKeaHy Ha CYIIy BOJIa IOBEPTAETHCS MOCTYIIOBO Ha3a/d
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3 MaTEepHUKOBHUM CTOKOM, MpH I[bOMY 3Ha4yHI 1 OOCSATM BHUTpPAdalOThCs Ha
BUIIapOBYBAHHS 1 TPaHCIIIpallio pocauH. Tak 3aBepiIyeThCsi BEMUKUN KPyrooOir BOIu.

KpyrooGiru Bonu B atMocdepi po3MoUrnHAIOTHCA HE JIUIIE HaJl OKeaHaMHU, a i
HaJ cylier. SIKII0 BUIMApOBYBAaHHS BOAM BiJIOYBA€THCSA 3 MOBEPXHI CYXOJOINy, a 3
YTBOPEHMX HEIO XMap OIaJv MalaloTh Ha3aJ Ha CYIIy, TO/1 TaKi MepeMILEHHS BOJIOTH
YTBOPIOIOTh MaJIui BHYTPIIIHBOMATEPUKOBHUM KPYTOOOir.

36

b

\ 107

> 448
@ 412

Ceimoesuit oxean
(naowa 361 man xa')

Cywa (naowa
149 man xu')

Puc. 3.1. Manwuii 1 Benukuit KpyrooOiru Boau

[Ipotarom pokKy BHYTPIIIHBOMATEPUKOBUNA  KpyrooOIr BOAU  MOXKeE
MOBTOPIOBATUCS 0araTo pasiB, 3aBISKM YOMY OINAJu B OKPEMHX PETiOHaX CyXOA0Iy
(GOpMyIOTbCSl TEPEBAXHO 3a PAXyHOK KOHTHHEHTaNIbHMX BoA. /Jleska dvacThHa
aTMoc(hepHOi BOJIOTH, 1110 Ma€ MAaTEPUKOBE MOXO/PKEHHSI, IEPEHOCUTHCS MOBITPSIHUMU
TEYisIMH 13 CyLIl Ha OKeaH, TOOTO y 3BOPOTHOMY JI0 BEJTUKOTO KPyroo0iry Harmpsmi.

KPYrOBOPOT BOflbl B NPUPOJE

§\|/4

e =~ ™
// I \\ 06pazosanne 06na’HocTH

Loxpessie o6naka

3 piyHOTO BOAHOTrO OanaHcy (Tabdi. 1) BUIHO, IO MaJIMi KPYrooOir OXOIUIIE
Maibke B YOTHUPM pa3u OUIbIly KUIBKICTh BOAM, HIX Benukud. KiabkicTh
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BUIIAPOBYBaHHS i OMajiB OJHAKOBA TIIBKU JJIS TUIAHETH B LiIoMy — Omu3bko 900-
1000 mm.

Y cepenaboMy 3a pik Ha Cymi onaau cTaHOBIATH 700-750 MM, BUITApOBYBaHHS
—460-500 mm, Hag okeanamu Buragae Oiabin 1000 MM, ae BUMIpIOBaHHS OMaAiB TYT
TyXe HeperyJsIpHi.

[ToryxHa TeTIoBa MalInHa, 10 MPUBOUTHCS B Jit0 eHepriero COHI, IOPOKY
mizHiMae 3 IOBEpXHi mIaneTH B atMochepy monasn 500 Tuc. km® Boay, I0Ial0uK CUITY
3eMHOT0 TSKIHHS. 3a HaOIM>KEHUMHU T1paxXyHKaMU B3UMKY B aTMOC(epi 3HaX0IUThCS
B cepeauboMy 13 080 km® Bosu, a BriTKy — 61m36K0 14 540 xM°. Lle B cim pasiB Ginblue,
HI’K MICTUTBCS BOJIM B YCIX piKaX CBITY.

Tabmums 1
Piunwuit BogHuit 6ananc 3emi (3a M.1. JIbBoBUY, 1986 p.)
EnemenT BOIHOro 0ajiancy 006'em, kM3 Hlap, Mmm
Ilepugpepitina vacmuna cywii.
onagu 106 000 910
PIYHMIA CTIK 44 230 380
BUIApPOBYBaHHS 61770 530
3amknena (""oescmiuna’’) vacmuna cywi:
omnaau 7 500 238
BUIIAPOBYBaHHS 7500 238
Ceéimoesuii okean:
onajau 411 600 1140
MPUTIK PIYHUX BOJT 44 230 120
BUIIAPOBYBaHHS 455 830 1260
3emHa Kyna:
ornaau 525100 1030
BUIIAPOBYBaHHS 525 100 1030

A Ttenep nopisHgeMo aBi mudpu: KinpKicTh omaxis 3a pik (525 tuc. kM®) i
3arajgbHy KUIbKICTh Boau B atMocdepi (13 tuc. km3). OTxke, KUTBKICTh OMaiB 3a PiK
Maiike B 40 pa3iB nepeBUIIy€ KITbKICTh BOJU B atMoc(epi. A 11e o3Hauae, mo 40 pa3is
Ha piK, a00 B cepeaHbOMY KOXHI 9 110, Boga B aTMocdepi MOBHICTIO OHOBITIOETHCS,
TOOTO KpyrooOir Boau B arMmocdepl € ayxe AUHaAMIiYHUM. Tak camMoO BU3HAYAIOThH
aKTUBHICTh BOJOOOMIHY 1 B IHIIMX YacTHHAX Tiapocdepu. Ha ocHOBI mpoBeneHHx
PO3paxyHKIB MOXKHA 3pOOUTH Taki BUCHOBKHU. JOCUTH BHCOKa MOHOBJIIOBAHICTh BOJT
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BJIACTHMBA HE TIJIBKU I aTMOC(epH, a il sl piIKk — BOHU 3MIHIOIOTHCS B CEPEIHBOMY
yepe3 19 qHiB.

Oco01MBO MIBHIKO BOJOOOMIH BiIOYyBAa€ThCS B TLNAX JKUBUX OPraHi3MiB —
JUIIE 3a KibKa roauH. Pa3oMm 3 TUM 3MiHA BOJl y MOBEPXHEBUX IIapax CYyXOI0JTy
noTpedye NecATKIB 1 HaBiTh COTEHb POKiB. JlJIsS MOBHOTrO BOJOOOMIHY B OKEaHaX
HeoOximHo Omm3bko 3000 pokiB. Ille mMOBUIBHIIMM € OOMIH MiA3€MHHUX BOJI, IO
3HAXOAATHCSA HA BEJIMKUX INIMOMHAxX jiTocdepu. Jyxke Mana akTUBHICTb BIacTHBA 1
MOJISIPHUM JIOJOBHKAM, Jie¢ BOJOOOMIH 31HCHIOETBCS B cepeaHbomy pa3 3a 10 000
pOKiB. UMM MEHIII aKTUBHUN BOJOOOMIH, TUM BHIIAa MiHEpasi3allis Boja (32 BUHATKOM
JHOJOBHUKIB, SIKI BIKaMHU 30epiraroTh IpiCHI BOJMU B '"3aKOHCEPBOBAHOMY' MOpO3aMu
TBEpAOMY cTaHi). Halisickpasiliie 11e mposBJISIETHCS B TNIMOMHHUX T1JI3€MHUX BOJIAX, K1
31€01IBIIOr0 MAaOTh BUCOKY COJIOHICTB 1 4aCTO € HaBITh PO3COJIAMHU.

Kpyroo0ir Boau Ha 3eMHIA Kyll — HAJA3BHYAalHO Ba)JIMBa OCOOJIMBICTh
rigpochepu 1 NPUPOTHUX YMOB Yy ImioMy. BiH cTBOpioe B TI00aTBHOMY,
PETIOHATEHOMY 1 MiCIIEBOMY MacITabi OCHOBHHN MEXaHi3M Mepepo3noAiLTy Ha 3emii
PEYOBHHHM Ta €Heprii, 00'eIHye B €1UHE 1Ie BCl BOAHI 00'ekTH. Kpyroodir oxomitoe
HE TUIBKM OKpEeMI JaHKM BOJM, a 1, B3aEMOJit0uu 3 JiTocheporo, aTMocheporo i
6iocdeporo, TICHO MOB'SI3yE iX MK CO00I0 Y CKiaal reorpadiqyHoi 000JIOHKH B €/IUHE
e, 3 yciei CyKymHOCT1 BOJ TiJipocdepu, M0 OepyTh Y4acTh B MAJIOMY 1 BEJIMKOMY
Kpyrooo6irax, HalpyxJuBIIIOK € BOJAsSHA Iapa B arMocdepi. YTBopeHi 3 Hei omaau
OYHMIIAIOTH MOBITPS BiJ] MUY 1 € TIOCUTh YUCTUMH 32 XIMIYHUM CKJIaJIOM. XapaKTEepHO,
[0 caM€ HUMH HaW4acTillle «BMHUBAETHCS» BCS MPUPOJA 3eMJli, BOHU BIIITPAIOThH
BUpIIIAIBHY €KOJIOTIYHY pOJIb Yy JOTPUMaHHI CaHITapHOTO CTaHy 1 YMUCTOTH Ha
MOBEpXHi MmIaHeTH. KpyrooOir Boau poOUTh MOKJIMBUM JKUTTS Ha CYIII, BiTHOBITIOE
Ha HIH 3amacu TPICHUX BOA 1 3a0e3reduye >XKUBJIECHHS OUTBIIOCTI piK. Y IbOMY
Kpyroo0iry atmocdepa BUKOHYE€ OCHOBHY poJib. BoHa morinHae BOASHY TNapy,
MEPEHOCUTb ii B MOBITPSAHUX MOTOKAX 1 3HOBY MIEPETBOPIOE Y BOJY, MMOJIUBAIOYN 3EMHY
MTOBEPXHIO JIOIAMH X MOKPUBAIOYH CHITOM.

3aBaanns. JlaTu nUCHEMOBO BIANOBiAi HA KOHTPOJILHI 3alIUTAHHS:

. SIxkuii ipoliec Ha3UBAETHCS KPyroodiroM BoAM B MpUpoOIi?

. HazBatu ocHOBHI pyuIiiiHi cuiiu Kpyroooiry Boau. Ska ix poin?

. SIK1 eneMeHTH BKJItOUa€ B ceOe piBHSHHS BOJHOTO OanmaHcy?

. UnM XapakTepu3yeThCsl MaJIMil Ta BEJIMKUN BOJIOTO00ITH?

. OxapakTepu3yiTe MaTepUKOBY Ta OK€aHIYHY JJAHKH BOJIOTOO0OITY.
. HazBatu Hal611b1111 6€3CTi4H1 00aCT1 3€MHOI KYJII.

. SIK1 pe4OBHHHM KpIiM BOJIM MPUIMAIOTh y4acTh Y Kpyroo0isi?

. SIk1 YacTMHKU HAa3UBaOTHCSI HAHOCAMU?

. SIxe 3HaUEHHS KpyrooOiry BoAM Ha 3eMHIU Kyi?

O©CoOoO~NO OIS~ WN -
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Tema: BHYTPIIIHI BOJAUN. BIIJIUB PEJIb€®Y HA TEYIIO PIYOK

TeopernuHi BizomocTi

[limx 4vac OymiBHUIITBA BOJIOCXOBHII, €JIEKTPOCTAHIIN, 3pOIIYBaJbHUX 1
CYJTHOIUIABHUX KaHAJIIB B)KJIMBO 3HATH BEJIUYHMHY IMAJIHHS W CEpEIHIN MOXMIT PIUoK,
110 3aJIeKaTh BiJ peiabedy TEPUTOPIi, MO SIKIM MPOTIKAE piuKa.

llaoinnam piuky HaA3UBAIOTh TEPEBUILEHHS pIBHS 1i BUTOKY HaJ THUPJOM,
BUpPaXKEHE B MeTpax. [1adinmns s Ha oxpemit OinaHyi piuku — 11€ PI3HULIST BUCOTH MIXK
JIBOMa TOYKaMH, B3ITUMH Ha NEBHIN BIJICTAaHI1 OJIHA B1JT OJTHOI.

[TamiHHS PiYKK BU3HAYAIOTH 32 POPMYJIIOLO:
IT=hl-h2,

ne I1 — naginns piuku; hl— Bucora BuTOKY; h2 — BHicOTa rHpia.

Hampuknazn, Bucora Butoky IliBnenHoro byry cranoButh 321 M Haz piBHEM
MODpsI, a THUPJIO 3HaXOAUThCA Ha BHcOTI 0 M Bix piBHI YOpHOrOo MOpSs; MaaiHHA
[TiBnennoro byry nopisatoe: 321 M — 0 M = 321 wm;

[Maminus wa okxpewmiit nmumsHui [liBagennoro byry Bim #oro BUTOKY [0
M. [lepBomaiickka, fie ypi3 BOJM B piulll HAJ| pIBHEM MOpPSI CTAHOBUTH 32 M, IOPIBHIOE:
32l M—32 M =289 m.

Iloxunom piuky HA3UBAIOTh BIJHOIICHHS 11 TaJiHHS (B CaHTUMETpax) 0
JOBXUHU p1ukH (B KimomeTpax). [Toxun piuku oGuucitoeTbes 3a popmydoro: Ip = IT
/'L, ne TIp — moxwn piukm, [1 — nmagiaas piuku, L — goBxuHa piuku. Tak, moBkuHA
piuku [liBnennnii byr 806 kM.

Taxkum unHOM, cepenniii moxui piuku — 32100 cm : 806 km = 39,8 c¢m Ha
1 kM noB:kuHM piuku. [Ipu TakoMy HE3HAYHOMY MOXMJII MIBUAKICTH T€Uli HEBEJIMKA.
Lle piBHuHHA piuka. BennurHa moxuiy 3a1ekKuTh BiJl pesbedy, a BiJ BETUUYUHN HAXUITY
3aJIeKUTh MIBUIKICTh TE€Uii PIUKH.

*Tloxumu piIBHUHHUX PIYOK He3HA4H1: 10 10 M/KM y BepXiB’six Ta 1 M/KM 1 MeHTIIIe
y TOHM335IX; MBUKICTH Teuii ctanoButh 0,2 — 0,5 m/c.

**Tloxwmm TipChbKUX PidoOK OUTBI U cTaHOBIATH 60-80 M/KM y BepxXiB’sx Ta 5-
10 M/kM — y MOHM3351X, a MBUAKICTh TeUli JOopiBHIOE Biag 1 10 4,5 m/c 1 Oubine. B
VYkpaini MakcuMalbH1 BEJIMYMHU MMAIIHHS XapaKTepHi Uil piuok YkpaiHcekux Kapnar
1 KpuMcbkux rip, HailMeHIIl — A PIBHUHHHUX PI4OK (30kpema, YepHiriBChbKOro
[Tomices, nmiBH1yHOT YacTuHU Bonuucwkoro Tlomices).
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3anaua 1. Buznaute mamiaas 1 mOXWi piuky, AoxuHA siko1 6000 kM, BHCOTa
BUTOKY — 250 M, a rupia — (— 26 m).

Po3é’sazanna:

JaHo: [T=h1-h2 =250 - (—26 m) =276 m;
L =6000 km
hl1 =250 M [Ip = 27600 cm : 6000 kM = 4,6 cM/KM.
h2=—26M

[Maminns - ?2(11)
[Toxun - ?(Ilp)

Bionogiow: maninus piuku 10piBHIOE 224 METpiB, a MOXWI piuyku — 3,73 CM Ha
KUIOMETp JI0BKUHHU.

3anaua 2. Buznaute nmoxui piuku, J0BxkuHa sikoi 502 kM, BUCOTa BUTOKY — 256
M, a Bucota rupiaa — 100 m.

Po3zeé’azanna:
L —IFS%};O: Mnoxmn) = h—h, _ 256, -100, _ 15600, 31 cM/KM.
— KM L 502, 502,
hyi =256 m
h, =100 m

[Toxwun piuku - ?

Bionogios: noxwun piuku gopiBHIOE 31 CM/KM.

3apava 3. [Toxun Juinpa 11 cm/xkm, nosxkuna — 2201 kM. Busnaure, Ha sKiit
BHCOTI HaJ piBHEM Mops JIHITpo Oepe movaTok.

Po3zé’azanna:
Hano: h; — BucoTa Butoky p. JlHimnpa;
[Toxun =11 cm/km h, — Bucora rupaa p. J{nimnpa;
L =2201 km h, =0 m;
— ) -
hy(BuTiK pitk) - % 1= %, 3eigcu hy =I1-L—hy=11 cm/kMm - 2201 kM =
24211 cm=242,11 m.

Bionogios: Butix JIHinpa 3HaXOAUTHCS HA BUCOTI 242,11 M.
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Tecmoei 3a60anns

1. Buznaute moxwmn piuku TerepiB moBxkuHOIO 385 KM, SAKMIO ii BUTIK
3HaXOJUThCS Ha BUCOTI 314 M, a rupiio — Ha BucoTi 150 M Haj piBHEM MOPA.

A 20 M/kM

b 30 cm/km

B 40 cm/xkm

I' 50 cm/km

2. Buznaute noxui piuku [liBnennuit byr nopxuHoro 806 kM, SKIIIO ii BUTIK
3HaXOJUThCS Ha BUCOTI 321 M, a rupso — Ha BucoTi O M HaJl piBHEM MODS.

A. 40 cM/KM

B. 72 cM/km

B. 21 cm/km

I'. 54 cmM/kMm

3. BusHaute mnoxun piuku JlHinpa goBxkuHOIO 2201 KM, SKIIO ii BHTIK
3HAXOJUTHCS Ha BUCOTI 242 M, THpJI0 — HA BUCOTI 0 M HaJ| piBHEM MOPS.

A. 11 cM/km

b. 81 cM/km

B. 42 cm/xm

I'. 34 cm/xMm

4. Tloxun piuku Jnictep 73 cM/kM, nosxkuHa — 1362 kM. Buznaute, Ha sikii
BHCOTI HaJ piBHEM Mops J{HicTep Oepe moyaTok.

A. 600,00 m

b. 843,17 m

B. 874,20 m

I'. 994,26 m

5. IMoxun piuku CiBepcohkuit Jlonens 18 cm/km, nopxuHa — 1053 km. Buznaure,
Ha siKiil Bucoti Haj piBHeM Mops CiBepcbkuii JloHens Oepe moyaTox.

A. 190 m

b. 180 m

B. 170 m

I'.160 m
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IIPAKTHYHE 3AHATTA 5

Tema: CTIK TA PEKUM PIYOK

TeopernuHi BizomocTi

1. BinmiHHOCTI po3nmoaiily piuKoBOro CTOKY 10 TePUTOPii YKpaiHu

Boanwii cTik — 11e yacTiHa aTMOC(EepHUX OMa1B, sIKA CTIKA€E MO 3eMHIH MOBEPXHI
a0o i 3eMJIet0 Ta MOTPAIUIS€ Y BOJOTOKH YU BOAOWMH. BOAHMI CTiK MOAUISIOTH Ha
MOBEPXHEBUM 1 mig3eMHUI. ['0JOBHOIO CKJIaIOBOIO YAaCTUHOIO BOJHOTO CTOKY €
piukoBwHii cTik. BiH € 1aHK0I0 KpyrooOiry Boau B reorpadivHii 000JI0HII.

3BEpHITh yBary, 10 YUM OLIbIIE BUMAJAE OMAJiB, MEHIIC BUIAPOBYBAHHS Ta
OUIBII PO3WICHOBAHUMN PENbe], TUM OLTIBIINM € MOKA3HUK PIYKOBOTO CTOKY.

HaiiGinpimmii BogHuil cTik criocTepiraeThes B ropax. Jlo piyok Kapnar norparuisie
70-90% piuHOT KUTBKOCTI aTMOC(EpHUX OMaiB, a SKIIO PO3MNOAUTUTH 00’ €M BOJTHOTO
CTOKY pIBHOMIPHO, BiH OU BKpHB I1t0 TepuTopito mapom 200-1000 mm. YV KpumMcbkux
ropax Imap CTOKy CTaHOBUTH 710 30% pi4HO1T KUIBKOCTI OMaJIiB.

Y
a

Puc. 5.1. I'ioponoziunuii nocm (a) i cyyacuuu npuiao — eieKmpoHHUl 6000MIipHULL

nocm (6) 015 8U3BHAYEHHSI NOKA3HUKIE B0OHO20 CTNOKY

3aeoannsn. 3narouu giominnocmi knimamy Kapnam i Kpumcokux eip, noscuims
NPUYUHY PIZHUYL B0OOHO20 CMOKY IX PIUOK.
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Y wmexax CXiITHOEBPOIEUCHKOT PIBHUHU 3 TIBHOYI Ha IMIBACHb KIJIBKICTH
aTMoc(hepHHUX OmaiB, 10 MOTPAIUIsE 10 PIYOK, 3MeHIIyeTbes Bix 30 maiixe 1o 0%, a
map ctoky — Big 100 mo 1 mm. Ile mOACHIOETHCS HE TUTBKUA 3MEHIIICHHSIM KUIBKOCTI
OMajiB 13 MIBHOYI Ha TIBICHb YKpaiHW, ajie ¥ 30LIBIIICHHSIM BUIIAPOBYBAHHS Ta
3MEHIIICHHSIM PO34YJICHOBAHOCTI PENIbe]y B IIbOMY HAMPAMKY. Y CEPEIHbOMY JI0 P1UOK
VYkpainu notparmisie 14% Bin cepeAHLOPIYHOT KIJTBKOCTI aTMOC(EPHHUX OMaiB (pemnTa
BUIIAPOBYETHCS).

2. I'ycToTta piukoBoi Mepexi. Butparu Boau i1 00’€M CTOKY

I'ycroTa piukoBOi Mepexki 3aJIeKUTh BiJl MTOKa3HUKIB BOJHOTO CTOKY, a CTIK — BiJl
KIiMary i penbedy. BoHa BupakaeTbcsi BIIHOIICHHSM CYMHU JIOBXKHUHHU (Y KM) yCiX
IIOBEPXHEBHMX BOJOTOKIB JaHOro Oaceiiny abo meBHOi TepuTopii A0 miomi (y kM?)
1[bOTO K OacelHy 4u TepUTOPIi.

HaiiGinpmn rycra piukoBa Mepexa B Kapmarax (y 4-10 pasiB rycrima, HDK Ha
piBHMHAX). Y KpUMCBhKHX ropax piukoBa Mepexa € HeTyCTOI0, a PIYKU MaJIOBOJHUMU.

Yomy 6 Kpumcokux copax 0yice mMano pivox i 6ci 0HU MANOBOOHI?

Ha niBau1 [IpruuopHOMOpPCHKOT HU30BMHU (MK MOHMU335M JIHINpa Ta 3aTOKOIO
CuBaiir) 30BCiM HEMAE PIYOK.

Jlnst Teputopli YKpaiHM TycTOTa PIYKOBOI MEpPEkKI B CEPEIHbOMY CTAaHOBHTH
0,31 km/KM?.

3pobimb UCHOBOK: siK came 2ycmoma piuKoBoi MepedCt 3anexcums 610 Kiimanmy
i penvegy?

Puc. 5.2. Haibinvw eycma piukosa mepedica 6 Kapnamax. Ha piuxax i cmpymkax €
nopoeu i 600ocnaou
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2m 2M 2M 2M 2M

S =5, +5,+5,+5,+5,

<ym

Puc. 5.3. Ilonepeunuii nepepiz pivuwa ma 6U3HaA4eHHs 020 NIOWI

Butpara Boau — 11e 00’em, 1110 TPOXOAUTH YePe3 MOMEPEUHHIM MTepePi3 BOJOTOKY
3a OJUHUII0 4Yacy. Butrpatu BoAu OOYHMCIIOIOTH Y JITpax 3a cekyHay (j1/c) abo B
KyOiuHHX MeTpax 3a cekyHay (m%/c). Butpara Bomu B piuni (W, M%/c) nopiBHIoe miomi
IIONEpeYHoro nepepisy piuuma (S, M?), MIOMHOkKEHIH Ha BUAKICTE Teuii (V, M/c):

W=S-V.

Hanpuknan, BU3HaYMMO BUTpATy BOAM Y BojoToli mupuHor 10 m (puc. 5.3).
JI1s 11bOTO Yepe3 KOXKHI 2 M BUMIPSIEMO BOJIOMIPHOIO peiikoro ii rimuouny. CymapHa
IJI0IA TOTIEPEYHOTrO MePeEPi3y BOJOTOKY (Scyw) AOPIBHIOE CyMi MEPEPI3IB YCIX M ATH
yTBOpeHHuX Mionl. IIBHAKICTh Teuli BUMIPIOETBCS TIAPOJIOraMu 3a JOMOMOIOIO
CHENIaJbHOr0 MpUaAy — TIIPOJIOTIYHOI BepTywKkd. [IpoTe ii Opi€HTOBHO MOKHA
BU3HAYHUTH 3a JIONIOMOTOIO0 JMCKA-TIOIJIaBKa (BUTOTOBJICHOTO 13 JIepeBa, M1aMeTpOM
omspko 10 cm 1 3adapboBanoro macisHoo (ap6oro B Oinmuit komip). LIBuakicts
BU3HAYAETHCS JCKITIbKA pa3iB Ha MPSAMIM AUISHIN TeUli pIYKA MK JBOMa «BOPOTAMI)
(manpuxman yepe3 10 a6o 20 M) 3a JOMTOMOTOI0 CEKYHIOMIpA.

3aBaaHHs.
1) Busnaume cymapuy niowy nepepisy piduuya 6000moxy 3a puc 5.3.

2) Busznaume eumpamu 600u 6 piuyi HA uYac BUMIPIOBAHHI, AKULO CePeOHs.
weuokicms meyii cmanosums 0,45 m/c.

Butpara Bonu B piukax HEOJHAKOBa BIPOJOBXK pPoKy. Ha Bemukux i1 cepemHix
plUKax yYCTaHOBJIOIOTH TIAPOJOTiYHI (BomoMipHi) moctu (puc. 5.1), Ha sKHX
BU3HAYAIOTh BUTPATY BOJU. Tak, cepelHbOpIYHAa BUTpaTa BOAU B rupdi JHinpa (puc.
3.4) cranosuts Maitxe 1700 m3/c.

O6’eM CTOKY PidKH (SK MPABMIIO, 33 PiK) BUMIPIOETHCS B KM® 200 M.

CymapHuii 06’ €M CTOKY piuoK, Skuii pOpMyeThCa B Mexkax YKpainu, — 52,4 kv,
Tinekn mo Kimilickkomy rupiy Jlynaro Hagxomuth 123 km® Boam Ha pik! YacTka
MICIIEBOTO CTOKY, 10 (OpPMYEThCS B MeXax YKpaiHu, ckiamae jumie 25% Bia
CYMapHOTO.
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Jlo cemu BeNMKHX piuoK YKpaiHu 3a BOAHICTIO KpiMm [lyHaro Hanexats JHIIpo
(06’em cToky — 53,5 kM®), y TOMy umcti Horo nputoku — pun’ste (13,2 kvm®) Ta [lecHa
(11,4 xm3); duicrep (8,6 km®); Cisepenkuit Jonens (5 kv®); Ilisnennnii Byr (3,4 km®).

Puc. 3.4. Jlenoma [[ninpa i /[ninposcorko-by3vkuti iuman

MacwTab 1 : 10 000 000 28V,
] s r /‘ ! { .
o
Thobi

o 40

&

& H.'?Q
y : <)
\c; BAHO- | :
Sg
| I Cc
|Aen [ | Cnp
. ICan [ |CnpCan
B Anc

Puc. 5.5. Tunu piuok 3a pesxxcumom dsxcusnents. Joicepena #CueieHHs:
C. — cnieose; J[ — oowose, Il — niozemne, /.n, . — miwiane 3 nepesasicanmsim
00w06020; Cyy, Cy, — MilaHe 3 nepesaricanHsam cHieo8oeo,; C — maiidice GUKIIOUHO
CHI206e

3. BigMiHHOCTI pi4YOK pi3HMX YacTHMH YKpPaiHU 3a JKepeJaMu BOIHOIO
JKMBJICHHS

3anexHOo BiJ KIiMaTy (MEHILIOI0 MIpOI0 — BiJl penbedy Ta CKIaay ripChbKux
MOpia) PIUKHU BIAPIZHAIOTHCS 3a JyKepesiaMu skuBiieHHs. Ha OinbiiocTi Teputopii
VYKpaiHu BoJHE KUBJICHHS PIYOK MillIaHe.
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3a puc. 5.5 nosacuimv, YoMy npu MIUWAHOMY MHCUBTEHHI 8 OOHUX PAUOHAX
nepesascae 0oujoee, a 6 IHUUx — CHicoge.

VYHacmiIoK 3MiHM KIIMAaTy 3a OCTaHHI MIiBCTOJITTA CTPYKTypa BOIHOTO
KUBJICHHS 3MIHIIIACS.

llosichimob, uomy cmanucs 3MIHU 6 JICUBNEHHI pPIYOK, BUX00AYU 31 3MIHU
BUNAOIHHA AMMOCHEPHUX ONAOI8 B3UMKY.

3po3yMiJio, IO 3HAYHA YacTKa CHITOBOIO >KMBJICHHS 3yMOBJIEHA HE BEJIMKOIO
KUTBKICTIO CHITY, a TUM, IO IT1JT 9ac HOT0 TaHEHHS TeMIIepaTypa MOBITPs € HU3BKOIO,
BUITAPOBYBAHICTh — MaJIOI0, a IPYHT — Mep3auM. Came ToMy Talll CHITOBI BOAM Mailxe
MTOBHICTIO CTIKaIOTh J0 PIYOK.

Tak, yacTka CHITOBOTO JKHMBIICHHS B MEKax PIBHUHHOI YacTUHHU YKpaiHu
30UTbIIY€EThCS 3 MIBHIYHOTO 3aX0/y Ha MIBAEHHUM CXiJ 1 MIBAEHb Yy MIPY 3POCTAHHS
KOHTHHEHTAJFHOCTI KJTIMaTy. Y I[bOMY K HallPsIMKY 3MEHIITY€ETHCS YaCTKa JOIOBOTO
KUBJICHHS.

VY niBneHHIM yacTUH1 YKpaiHu (CTENOBid 30H1) MEpeBakae€ CHIFOBE >KUBJICHHS
(70-80%) 3a HeBenuwkoro ydvacTio mig3emMHoro (7-10%). I'ipcbki piukd MaroTh
MEPEBAXKHO JIOUIOBE KUBJIEHHS pHC. 5.6). bt Bepmmna KapnaT 3011b11y€eThes yacTka
CHITOBOTO >KMBJIEHHS, a B KpUMCBKUX ropax — MiJ3éMHOI'O KMBJICHHS (SIK HACJiI0K

Kapcry).

Puc. 5.6. Ilpym — 2ipcbka piuka 3 nepesadcho 00uWj08UM HCUBTIEHHIM | NABOOKOBUM
pedrcumom. Ilasoook

4. Bonnuii pe:xuM pivok YKpaiHu

Boguuii pexxum — 1€ po3moAlT BOJHOTO CTOKY PIYOK TPOTATOM POKY.
BuningroTs Taki eJeMEHTH BOJHOTO PEXHUMY: MOBIHB, MTABOJIOK T MEXKEHb.
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3natidims enemenmu 6001020 pexcumy Ha puc. 3.1.

Ilogins (6000oninis) — TpUBAJIE MiABUIIICHHS PIBHS PIYOK i 00’ €My CTOKY B
MEBHY NOPY POKY (Ha OUIbIIN YacTHHI YKpaiHU — HABECHI).

Ilasoook — KOPOTKOYACHE CYTTEBE MIABUIICHHS PIBHS BOAM MICsS JOIIIB 200
3UMOBUX BIJIJINT.

Mesicenv — TpuBaie 3HIKCHHS PiBHS BOJIU Ta 3MEHIICHHS 00’ €MY CTOKY PivOK.

3a peXrMOM PO3MOJTY BOJAHOTO CTOKY MPOTITOM POKY BUAUIAIOTH YOTHPHU
TUNU PIYOK: MPUIOPHOMOPCHKHM, CX1THOEBPOMEUCHKHUM, KPUMCHKHUM, KapmaTChKHii
(puc. 5.7).

BecHsiHa MOBIHb XapaKTepHa Jis1 PIBHUHHUX P1YOK CX1IHOEBPOIIEUCHKOTO THITY.
VY 3B’S13Ky 31 3MEHILICHHSIM CHI)KHOCTI 3UM YacTKa CHITOBOTO JKMBJICHHS, a OTXKe, U
o0cAr CTOKY y BECHSHE BOJOMIUIS BIPOJIOBXK OCTaHHIX JECITHIITh Ha PIBHUHHIN
yacTuH1 YKpainu ckopotuiucs (Ha 7-15%). Came BOAONULISA 3MIIYEThCS HA OLIBII
panHi TepMiHu (JIIOTHIT-Oepe3eHb). YacTka BECHIHOTO BOJAOIUUIS Y BOJHOCTI PIYOK
ctaHoBUTh 35-37% BiA pIUYHOTO; 3pOCia YacTKa JITHbO-OCIHHBOI MexeHi — 44 %;
YacTKa 3MMOBOi MEKEHI CTAaHOBUTD OJIM3bKO 22 %.

Yomy Ha 2ipcbKux piukax ne mpanisitomscsi NO8eHi?

Jlo rpymu pivoK i3 TaBOJAKOBUM PEKUMOM HaJeXaTh MPChKI PIYKA KPUMCHKOTO
Tuny (i3 MAaKCUMYMOM CTOKY B xoJiogHe miBpiuus — 70-75% 3aranbHOrOo 00CSTY),
XapaKTEpHl I CEPeA3eMHOMOPCHKOTO KIIIMATy, Ta PIYKM KaprnaTCbKOro THUIY 3
MaBOJKaMH MPOTATOM yChOT'O POKY, ajieé 3 MAKCUMyMOM CTOKY HaBECHI — Ha MOYaTKy
mita. Ha ripcbkux piukax nmoBeHEH He OyBae, MPOTE HA HUX 4YACTO TPAIUISIOTHCS
MaBOJIKU, IHTEHCUBHICTb SIKUX 3pOCia B OCTAaHHE ACCATUIITTA (Y TOMY YUCH1 Y 3B’ SI3KY
3 BUpYOYBaHHSIM JIICIB HA CXHJIAX).

a MNPUYOPHOMOPCHKMIA TUN CTOKY PiYOK 6
(NOBIHL KOPOTKA, MOXNANBI NABOAKH,
ane B3WMKY i BAITKY pPiYKK YacTo
30BCIM NEPECHXanTs)

CXiAHOEBPONENCHKUIA TUN CTOKY
(BMPaXEHa BECHAHA NOBIHY, AKA €
Hanbinbw Tpusancio e Monicci;
3MMOBA 1 NITHA MEXKEHb; 3MMOBI

MNogiHb —»>

fMosiHe —» BIANUIOBI M NITHI 3NMBOBI NABOAKK)
lNasodxu lMasodox  Mexens
Mexens R Mexete ¥ |
Y v
WV VI VI X XXXl TV VOV VIE VI X XXX
8 KpMMCbKnil NABOAKOBUIA TUN CTOKY é KapnarceKui NasogKoBWiA TN CTOKY

(MaKkcmym nagofiKie — y XonoaHe niepivua) (NaeoAKKn MOXNMET BNPOAOBK POKY,

13 MAKCUMYMOM HagecHi)

-[asodxu

< MNagodxku
¢ " \~
Mexens
) v
TNV VLI X XXX MmNV VIV X XXX

Puc. 5.7. Tunu pivox 3a pesxcumom po3nooiny cmoky 8npo0o08}C POKY
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Ha piukax miBHOUYI YKpaiHM TpUBAJICTh MOBEHI O1bIIa, OCKIIBKU 3a007I0YeHI
MOJIIChKI HU30BHUHU BiJ/Ial0Th BOAY MOCTYIOBO, & BUMIAPOBYBAHHS TYT € HEBEIUKHM.
BriTky Ta B3UMKY CIOCTEPIra€ThbCsi MEXKEHb. 3MMOBAa MEXEHb 3YMOBJICHA
JHOJIOCTABOM, a JIITHS — BEJIMKUM BUIIAPOBYBaHHAM. TparuisitoTbcs 3MMOBI (BiIJTUTOBI)
Ta JITHHO-OCIHHI (JOLIOB1) MaBOAKH (puc. 5.7, 0).

Puc. 5.8. Ilosinw na piuyi /lecni 6ina Hoszopooda-Cisepcbkozo

Ha kpaiinboMy miBIHI YKpaiHU BOJIHI MOTOKW ICHYIOTBH JIMIIE TiJ] Yac TaHECHHS

CHITY, a B iHIII ITOPH POKY BOHH, SIK TIPABHUIIO, TEPECUXAIOTH (IIPUIOPHOMOPCHKHI THTI
PIYOK).

Puc. 5.9. Mani piuku maromo meuiro nepesaxrcHo HaA8eCHi, a 8 JIIMHIO MEHCEHb
nepecuxaroms, 3anuuiarouu niecosi ozepa. Piuka Cepeous [ oemea y keimhi
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3AIIMTAHHSA TA 3ABJAAHHSA

1. 3aKiHYITh PEUYCHHSI: PIYKOBHUM CTIK TUM OUIBIINN, YUM...

2. OcoOmuBOCTI SIKMX TNPUPOAHMX KOMIIOHEHTIB BIUIMBAIOTh Ha TYCTOTY
PIYKOBOI Mepexi?

3. Illo Take BuTpara Bojau Ta 00'€eM CTOKY 3a pik?

4. XKuBneHHd piyoK YKpaiHM € MEpPeBaXHO MIMIAHUM. SKUMH BOAAMHU
KUBJISITHCS PIUKU?

5. SIk BOgHUI CTIK pO3MOAUISETHCS HA TEPUTOPii YKpaiHu?

6. Sk 1 4OMy 3MIHIOETbCA CTPYKTypa BOJHOTO JKUBICHHS PIYOK YKpaiHu 3
MIBHIYHOTO 3aX0Jly Ha MiBJICHb YKpaiHu?

7. SIxa iIcCHy€ BIAMIHHICTD y CTPYKTYP1 KUBJICHHS PIBHUHHUX 1 TIPCHKUX PIYOK?

8. OxapakTepu3yilTe YOTHPU TUIM PIYOK YKpaiHU 32 PEKUMOM PO3MOILITY
BOJHOI'O CTOKY IIPOTSTOM POKY.

9. loBenith Ta nonoBHITH BUCHIB O. BoelikoBa: «Piuku — 11e mpoAyKT KiIiMaTy».

10. fIkor0 € cTpyKTypa BOJHOTO KUBJIEHHS U PEKHUMY CTOKY PIUYOK HAIIOTO
Kparo?

11. PosrnsHpTe KapTy Ha puc. 5.5 Ta BU3HAUTE BIAMIHHOCTI y CTPYKTYypi
’KUBJICHHS PIUYOK PI3HUX YaCTUH YKpaiHu: 1) ge 1 YoMy nepeBaxkae A0II0BE KUBJICHHS
PIYOK; 2) SIK 3MIHIOETHCSI CTPYKTYpa BOJHOTO KUBJICHHS PIYOK 13 MIBHIYHOTO 3aXOy
Ha MIBJCHb PIBHUHHOI YACTHMHH YKpaiHW B MIPY MIJIBUIIEHHS KOHTUHEHTAJIbHOCTI
KJIIMATy (4acTKa SIKOrO UBJIEHHS 3pOCTAE, a IKOTO — 3MEHIIYEThCS); 3) YacTKa AKOro
YKUBJICHHS NIEPEBAXKAE B paliOHAX PO3BUTKY MOPUCTUX FPCHKUX MOPIJI 1 KapCTy?

12. BuzHauTe cepeAHIo I'ycTOTy PiuKOBOI Mepexi Oaceiiny piuku [liBneHHwmit
Byr (km/kM?), SKIIO CyMapHa JOBKHHA BCiX BOJOTOKIB HOro pid4KOBOI Mepexi
ctaHoBHTH 22 533 kM, a moma ioro Gaceiiny — 63 700 kv,
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TEMA: BUTPATA BOJM B PIUIII i PIUHUM CTIK

Teopernuni Bitomocri

JI71s mpaKTUYHUX 1IeH (CyIHOIIaBCTBA, BOJAOIOCTAYaHHS HACENIEHUX IMYHKTIB,
OyIIBHUIITBA T1IPOCIICKTPOCTAHIIIN, 3POIICHHS TOJIIB) BaXXJIMBO 3HATH BUTPATY BOJHU
B pIYIIl.

Bumpama 6oou — 1e o06’eM, IO MPOXOIUTH dYepe3 IONEpeYHUi mepepis
BOJIOTOKY 32 OJIMHHUIIIO Yacy. SIK MpaBuiio, BATpaTH BOAM B P1UIli 0OUUCITIOIOTH Y JIITpax
3a ceKyH1y (71/c) a60 B KyOiUHMX MeTpax 3a ceKyHay (M%/c).

Butpara Boau B piuni W (M3/c) mOpiBHIOE ILIONII HONMEPEIHOTO TIEPEPi3y PiUKH
S (M?), moMHOKeHi} Ha mBUAKicTh Tedii V (M/c). OTxke,

w=S8xV.
Burtparta Boau B piukax HEOJHAKOBA MPOTAToM poky. Haiibiibmoro BoHa OyBae

M1 4Yac MoBeHl abo maBojka. CkaxiMo, HA PIBHUHHHUX pIYKax YKpaiHW HanlOUIbIlIa
BUTpaTa BOJM HABECHI, M1/l YaC TAHEHHS CHITY.

3aoaua 1. lllupuna piuku — 16 M, cepeans rimmbuna — 1,8 M, MBUAKICTH TeUil
piuku — 3 M/c. BuzHaure BUTpaTy BOJM B PidIll HA I JiISHIII.

Po3é’azanna:
[aHno: Butpaty Bou Bu3HauaeMo 3a GopMyJioro:
Bpiu = 16 M W =S -V, ne W — Butpara Boau B piumi (M3/c) Ha
h=18wm JTAHOMY BiAPI3Ky PiUKH;
V =3 wm/c S — oA MOMepevHoro nepepisy piuku (mM?);
W piuku - ? V — mBUAKICT TEYil piuku (M/C).

VY it popmysri HaMm HEBiOMa S:
S = Bpiuxu * h;

S=16m- 1,8 Mm=28,8 Mm%,

W =28,8m? - 3 m/c=864mc.

Bionoeiow: BuTpara Boay B pidLli HA JaHOMY BifIpi3Ky fnopiBHIoE 86,4 M/c.
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Ha piukax ycTaHOBIIOIOTH TiIPOMETEOPOJIOTIUHI MOCTH. BOHU BeIyTh MOCTIiHHI
CTIIOCTEPEKEHHS 3a TIOT0/I0I0 1 CTAHOM PIiYKU. Y Pi3HI MOPHU POKY BUMIPIOIOTH BUTPATy
BOJAM 32 OJIHY CEKyHAY, OOYHCIIOIOTH CEepPeAHBOJOOOBI 1 BEIMYMHH, a TIOTIM
CepeIHbOPIYHY BUTPATY.

Haii6araToBoanimma piuka Ykpainu — J{ainpo. Ii cepesubopiuna ButTpara Boau B
rupini Maiixe 1700 m3/c. Butpary BoJM B pidlli 3a pik HA3UBAIOTh PiMHUM CHIOKOM.
SIK110 HaM B1JJOMO BUTPATH BOAM 32 CEKYHTY, TO, 3HAIOUU KUIBKICTh CEKYH]T Y POIll, MU
MO>KEMO BHU3HAUYHUTH CEPEIHIO BETUYMHY PIYHOrO CTOKY. BenuumHa piyHOrO CTOKY
BU3HAYA€ETHCS 32 (OPMYIIOL0:

R=W xt,

ne R — piunnii crik, W — BuTpatu Boau, t — 4ac (KUIBKICTh CEKYHIy POILI).

BumMiproeTbes 1151 BeTMUMHA y KyOIYHUX MeTpax a00 KyOlYHHX KUTOMETpPaX.

3aoaua 2. Buznaure piunuii cTik piuku [{Hinpa, SKII0 HOro nepeciyHa BUTpaTa
BOJM y TMPJIi cTaHOBUTH — 1700 M%/c.

Po3é’azanns:
JaHo: KinbkicTh cekyH y poiii —
W = 1700 m%/c 60 cex x 60 xB x 24 rox x 365 116 = 31536000 cexk;

1 pik =365 116 R=1700 m%c - 3600 - 24 - 365 = 5361120 - 10* m*/pix

R piuHwii cTik - ?

Bionogiov: piunmii crix [minpa gopiBaroe 5361120 - 10* m3 3a pik a6o
53,6 kM*/piK.

OTxe, piunuii cTik J{Hinpa B TUPIi CTAHOBUTH TOHAN 53,5 kM. 1 MOpiBHAHHS
— B IHIIUX PIYOK YKpainu piunuii ctik Takuii: Jecan — 11,4 km?, J[nictpa — 8,7 km?,
CiBepcoproro [Hinnsg — 5,0 kv®. A mepeciyHa OararopiuHa BEJIHYHMHA 3arajibHOTO
piduHOTO CTOKY piuok Ykpainu (6e3 Jlynaro) cranosuth 87,1 km®/pik.

Axuwo 8i0omi NOKA3ZHUKU PTYHO20 CIMOK) U KLIbKICMb ceKyHO y poyi (60 cex % 60
x8 X 24 200 % 365 0i6 = 31536000 cex), mo modcHa SUHAUUMU BUMPAMU 800U 8

piuKax.
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3aoaua 3. Buznaute BUTpaTH By B piulli Tuca, sIKIIO i1 piyHUI CTIK CTAHOBUTH
6,3 kM3,

Po3é’azanna: SIKo pIYHUMA CTIK CTAHOBUTD 6,3 KM?, a KUTBKICTh CEKYHJ Y POIl
31536000 cex , To 6,3 kM3 : 31536000 cex =199,8 m3/cek.

Bionoegios: Butpat Boau B piuri Tuca ctaHoBiATh 199,8 m?/cek.

BenuunHa pidHOTO CTOKY PI4OK 3aJI€KHUTh MepeayciM Bia kiaiMary. Ha miBHOU1
VYkpainu, e koeilieHT 3BOJI0KEHHS OUIBIINKI 3a OAUHULIIO, PIYKHA IOBHOBO/IHI, Y HUX
BEJIMKWW piuHUM cTiK. Ha miBIHI Ta MiBIEHHOMY-CXO/1, ¢ KOe]illi€eHT 3BOJIOKCHHS
MEHIIUK 3a OAMHMIO, MEHIIMWA 1 CTIK. Ha BeNMYMHy CTOKY BIUIMBAIOTh TAKOX
reoJjiorivHa OymoBa OaceiiHy piuku, HOTO pesbed, IPYHTOBUHM 1 POCIUMHHUM MOKPUB.
Sxmo Teputopis OaceliHy CKIIaaeThes 3 MUIBHUX KPUCTATIYHUX T1PCHKUX MOPIJ, TO
cTik Ounpmmid. [lyxkxi mopoau BOMparoTh BOAYy — 1 CTIK MeHImuW. Ha piBHUHHUX
TEPUTOPIAX CTIK MEHILIUHU, a B TIpCbKOMY pesibedi cTik Outbmunid. Komm Ha Oeperax
PIYOK MOLIMPEHUH JIICOBUM MOKPUB, TO BIH 3aTPUMYE i 3MEHIIYE CTIK.

TecToBi 3aBIaHHA

3aaanns 1. [Hlupuna piuku — 18 m, cepenns rimubuna — 1,6 M, MIBUIKICTH Teyii
piuku — 2 M/c. BuzHaure BUTpaTy BOJM B PidIll Ha I AiISHIII.

A. 58 M®/cex
B. 43 m%/cex
B. 40 m%/cex
. 32 M%/cex

3aBnanns 2. Busnaure Butparu Boau B piuui [liBnennuit byr, sikio i prunuit
CTIK CTAaHOBUTH 2,89 kM3.

A. 9 m/cek

B. 10 m%/cex
B. 20 m%/cex
. 30 M%/cex
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TEMA: CEPEJIHIN BATATOPIYHUM CTIK

OpHi€0 3 OCHOBHUX T1JIPOJIOTTYHUX XAPAKTEPUCTHUK € CepeiHiNd OaraTopiyHUM CTIK.
XapakTepUCTUKA PIYKOBOTO CTOKY CIY>KaTh OCHOBOIO 0ararboX TiJpOJIOTIYHUX
PO3paxyHKIB 1 MPOTHO3IB 1 BHUKOPHUCTOBYIOTHCS Yy 3a0€3MEUCHHI PI3HUX Tamy3ei
HApOJHOTO TOCIIOAPCTBA I'IPOMETEOPOJIOTIUHOO 1H(OPMAITI€TO.

J10 OCHOBHHUX XapaKTEPUCTUK CTOKY BiTHOCSTH: CEPEIHIO OaraTopiuHy BUTPATy BOJIH,
00’€M CTOKY 3a MEBHUM MEP10]] 4acy, MOIYJIb CTOKY, BUCOTA IIAPY CTOKY 1 KOS(IIEHT
CTOKY.

3MmicT podoTun

1. OGuucnuTH cepeaHIo OaraTopiuHy BUTPATy BOJIU.

2.Bu3Hauutu 00’€M CTOKY, MOJIyJIb CTOKY, BUCOTY IIapy CTOKY 1 KO€(]IIIEHT CTOKY.
3. O0uucIuTH MOAYJIbHI KOE(IIIEHTH 32 KOXKEH PIK.

4. Hakpecnutu rpadik 3MiHU PIYHUX BUTPAT a00 MOJYJIBHUX KOE(IIIEHTIB 3a Mepioj
CIIOCTEPEIKEHb.

5. Cknactu aHali3 X0Ay CTOKY pIYKH, il BOJHOCTI, BUAUIATHA OaratoBOAHI MEpioau 1
nepioid MajioBOIIS.

Xix pooorn

Cmik — 1e nepeMILEHHsT BOJU MO 3€MHIM MOBEpXHI, a TaKOX Yy TOBIIl IPYHTY Ta
rIpCbKUX MOPOJIax y Mpoleci Kpyroooiry ii B mMpupo/Il.

1. Bumpama 6é00u (Q, m*/c ) -ue 06’em Boau (y M), o npoTikae 4epes KUBHUii
nepepi3 BOJOTOKY 3a OJAMHUINO Yacy (CEKYH]y) 1 MOKe OyTH BU3HauUeHa 3a (hOPMYIIOL0:

2 Qi
Q: n

ne: 2Qi - cyma cepeIHLOPIYHUX BUTPAT BOAM 3a BECH IEPIO JOCIHIIKEHHS, M>/C;
N - KUTBKICTh POKIB CIIOCTEPEIKEHbD.

Tabmn 1
Cepenni piuHi BUTPATH BOIH
Piuka
[Tynkr
ITnoma 6aceitny Km?
CepenHiii piuHMi 11ap onaiiB MM

33



MIHICTEPCTBO OCBITU I HAYKH YKPATHU ®-23.07-
JKutomupcnia JIEPYKABHUI YHIBEPCUTET «KUTOMUPCBHKA MOJITEXHIKA» 05.02/2/101.00.1/MB/OKS-
noJiTexHika Cucrema ynpasiinns sikictio Bignosinae JICTY ISO 9001:2015 2021
Exsemnaap Ne 1 Apk 77134
Pik Cepenni piuHi BUTpaTu Boau, M°/c MonynbHuit
KoeirienT

OCHOBHUMH XapaKTEPUCTHUKAMU CTOKY €:

2.1. Mooy cmoky M (/c + KM?) - KiIbKICTh BOJM ,II0 CTIKa€ 3 OJMHMIII
TJI0III BO/10300PY 3a OJMHUINO Yacy 1 BU3HAYAETHCS 32 (POPMYII0I0:

Q0%
M= F |
ne: Q - cepenns Gararopiuna BuTpara Boau (m°/c);
F - moma Gaceiiny, xm?; 10° - mepeBigumii MHOXHUK i3 M3 y IiTpH.
2.2. Cymapuuii 00’eM cToKy wW(M3/piK) - 00°€M BOIH, 1110 CTIKAE 3 BOA0300PY
3a MeBHUHM NPOMIXKOK Yacy ( pik, Micsilb, 100Y):
W=Q-T,
ne: T - KinbKicTh ceKyHa 3a pik ; T=86400 - 365=31,5 - 10° c.
2.3. Hlap cmokKy (Mm) - 1€ KITBKICTh BOJIH, 11O CTIKA€ 3 BOJI0300PY 32 MEBHUMN

MIPOMIXKOK 4acy, MojiaHa y BUTJISIA1 TOBIIUHU [IAPY, PIBHOMIPHO PO3MOIIJIEHOTO 1O
TLJIOII IILOTO BOJI0300pY 1 BU3HAYAETHCS 3a (POPMYIIOIO:

w-10d  w

y=F 10%  F a0

3

)
ne: 103 - nepeBigHMI MHOKHUK i3 M y MM |
10° - mepeBinHMil MHOKHUK i3 km? y M2,

2.4. Koegiuienm cmoxky (1) - 11¢ BIIHOIIICHHS BEJIUYHUH CTOKY (Y ) 110
KUTBKOCTI OmnaiB ( X ), [0 BUMAJIA HA TUIONTY BOJI0300PY Ta CHPUYHHSIOThH
BUHUKHEHHS CTOKY :

¥y
77: X
Mooynvni koegpiyienmu (K,,) BU3Ha4atOTh 13 BIAHOIIEHHS CTOKY JAHOTO POKY
( Qi) 1o cepeauboro bararopiunoro 3HaueHHs ( Q) CTOKY:
Qi
Ku= Q
MonynbpHu# KOedIli€HT XapaKTepU3y€e BOAHICTh JAHOTO POKY. SAKIO 3HAYCHHS
K, - monax 1,0, To poxku 6aratoBojHi, a MeHie 1,0 - MaJoOBOIHI.
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Cyma MOAynbHHX KOEQIIIEHTIB 3a MEBHY KIUJIBKICTh POKIB Ma€ JOPIBHIOBATH
KUTBKOCTI poKiB. BupaxyBaHi MoaynbHI Koe(illiEHTH 3aHOCITHCS 10 Tabmii 1.

['padik 3MiHM piyHUX BHUTpaAT a00 MOAYJIBHUX KOe(ili€HTIB OyayeThCs Ha

CTaHIApTHOMY apKylll MuliMeTpoBoro mamepy ( pwuc.

1). ¥ wMacmrabi Ha

TOPU30HTAIBHINA OC1 BIJIKJIaJal0Th POKU, HA BEPTUKAJIbHIN - BIAMOBIIHI BUTpaTH ab0
MOAYJIbHI KoediieHTH. ToYKH croy4aroTh mija JdiHiiKy. Ha rpadiky ciig nposectu
TOPU30HTAIBHY JIIHIIO, SIKa BIAMOBIAE BEJIMYMHI CEPEIHBOr0 0araTOpiyHOIO CTOKY,
a00 MOJIyIbHOTO KoedilieHTa, pipHoro 1.0.

3a pe3yabpTaTaMu 00uuciIeHb 1 rpadiuHoi moOyA0BH HEOOX1HO 3pOOUTH aHAI3
XOJly CTOKY PI4KH, 3MIHH ii BOJTHOCTI, BUAUIUTH 0araTOBOJIHI Ta MaJIOBOHI TIEP10IH.

160 4

P
=

8

(=3
o
T

cepeaHi piuHi BUTPaTM Boan, QM ky6/c
= =]
+

(=}

oy
o
1873, S T

18741

1975/
18764
1977
1878/
19794
1830
19814
1832
18383/
1984
1986
1887/
1838
1938]
18904
1991
1882/
1983

S 1985l

pPOKM

Puc.1. Cepenni piunu Butpatu Bomn p.CiBepebkuii Jlonels — ¢.fpemiska

1994
1985,

18986,

19971

JlaGopatopHy po6OTy MOKHA BUKOHATH 3a JOTIOMOTOI0 KOMIT t0Tepa

1.

IHopaook eukonannsn

Obuuciumu cepedrio bazamopiuny sumpamy 600U.

¢ VBenith nani Tabnuii (Tadi. ).

Piuka

I[Tnoma Gaceliny KM?

ITyHkT

Cepenniil piuHui 1ap omnaaiB

MM

Tabanig 2
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Pix CepenHi piuHi MonynbHui KoegilieHT
BUTPATH BOIM, M°/C
1991 0,47
1992 0,23
1993 0,35
2005 0,80

No| A B C b

1. | Pk CepenHi piuH1 Cepenns 6araropiuHa Monyneauit
BUTPATH BOIM, M°/C BHTpaTa BOIHM, M°/C Koedirient

2. 11991 0,47 0,49 =B2:C2

3. 11992 0,23 ® ®

4, 11993 0,35 ® ®

5.

6. | 2005 0,80 ® ®

1. =CYM

¢ TlotiMm BU3HaYa€eTE CepeHIO OaraTopiyHy BUTPATy BOJIU, YBOJISIUM B YapyHKY B7

dbopmyny: CP 3HAU (B2 : B6) OK. 3naueHHs cepeiHbOi OaraTopiyHOi BUTPATH BOJIH
3aHecsd B yci yapyHku 3a aapecoro C (C2 - C6).

2. Obuucnimv M0OYabHI Koeiyienmu 3a KoxceH piK, yBoasuu B 4apyHky 12 dopmymy:

= B2 : C2. [loTim HEoOXiHO cKOMmitOBaTH (HOPMYITY JIJIsT MOAYIBLHUX KOS(IIIEHTIB.

Cyma MoayabHUX KOE(ILI€HTIB 3a IEBHY KIJIBKICTh POKIB Ma€ JI0PiBHIOBATH
KUTBKOCTI POKiB. J[JisT BUBHAUEHHSI CyMU MOYJbHUX KOS(IIIEHTIB YBEIITh (OPMYITY:
=CYM (12 : 116)

3. Busnayumu xapaxmepucmuKu CmoKy:

T=31,54*10° ¢; F=3150 km?; y=450 Mm.
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No
9. W (cymapHuii 06’em ctoky, M%/ pik) | =B7%31,54*10°
10. | M (Momysb CTOKY, J1/C - KM?) = (B7*10%) /3150
11. |y (wap cToky, MM) =C9/3150
12. | n (xoediuieHT cTOKY) =C11/450
KonTpoabHi 3antuTaHHs

1. [laiiTe BUBHAUYECHHS CTOKY.

2. SIki OCHOBHI XapaKTEPUCTUKU CTOKY?

3. MaiiTe BU3HauEHHS BUTPATH BOJU.

4. Sk BU3HayaeThCst 00’ €M CTOKY?

5. Sk BU3HAYAETHCS BUCOTA IIapy CTOKY?

6. SIx BU3HAYAETHCS MOIYJIb CTOKY?

7. SIx BU3HAYa€THCS KOEQILIEHT CTOKY?

8. Sk Bu3HayaeTbcs MoaynbHUM KoediieHT? 1o BiH XapakTepu3sye?
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TEMA: PO3YJIEHYBAHHS I'TIPOI'PA®A PIYKOBOT'O CTOKY

Tiopozcpagp - 11e XpoHOJIOTTYHUHN TpadiK 3MIHH IOJICHHUX BUTPAT BOJH Y
MIEBHOMY CTBOPI1 BOJIOTOKY (puc.1).

Q,m3c

7000

6000

5000

4000

3000 o . .
Puc. 1. Tunmorwii rigporpad piuxu

2000 13 CXiIHO-EBPONEHCHKHUM THIIOM
BOJTHOT'O PeXUMY:

1000 |. 3MMOBa MEXKeHb,

2. BECHAHA E'lOBiHb,

3. JTHA MEXeHb,
4. MTHBLO-OCIHHIN NABOIOK

T T T ! T T T T T T =7

[ TV V VIVIVIIIX X X1 XI

Po3unenysanns 2iopozpagha - nie rpadiune BUALICHHS Ha Tigporpadi 00’emiB
BOJIH, sIKI c(hopMyBasIHCs 32 paXyHOK PI3HUX JIKEPEI KUBIIEHHS (puc.2).

PozunenyBanHsi rifgporpada 3a pKepelaMH OKHBJICHHS HEOOXITHE s
JOCIIKEHHST TIpolieciB (DOPMYBaHHSI CTOKY, a TaKOX JIJIi PO3BUTKY T€HETHYHHX
METO/IIB T1IPOJIOTTYHUX PO3PAXYHKIB Ta MPOTHO3IB.

Buainsgiore 4OoTHpPW BUIW SKUBJIEHHS pPIYOK: CHITOBE, JOIIOBE, ITiI3€MHE,
JHOJIOBUKOBE (OCTaHHE Ha YKpaiHl - BIACYTHE). KiIbKICTh BOJHU, SIKYy OJEPKYIOTh
pIYKK BIJl TOr0 a0o0 IHILIOTO JIKEpeNa XKUBJEHHS, HEOJHAKOBA B PI3HUX pailioHaxX U
3aJIEKUTh Bl CyKymHOCTI  (i3uko-reorpadiuHux  ¢GakTopiB, cepen  [KuX
HaWBAXJIMBIIY POJIb BIAITPAIOTh KIIMAaTHYHI YMOBH.

VY BOAHOMY pEXKHMMi PIYOK BIJ3HAYAETHCSA 3aKOHOMIPHE YEPTyBaHHS MPOTIATOM
POKY TIEpIOAiB MIABUIIEHOT Ta HU3bKOI BOJHOCTI, SIKI BIJIOMBAIOTH 3MIHM YMOB
KUBJICHHS piuku. L1 mepioan Ha3UBAWOTLCA Gazamu 600H020 pedicumy. OCHOBHUMU
(dazamMu BOJHOTO PEXHMY € BOJOMUUIS, MEXKEHb JITHA Ta 3UMOBA, (ha3a OCIHHIX
JTOIIIOBUX ITaBOJKIB.

Boooninna - ne ¢daza BOAHOTO PEXUMY PIYKA Yy TEpioJ BECHSIHOTO
CHITOTAHEHHS, 110 XapaKTePU3YETHCSI BUCOKOIO BOMHICTIO (puc.l). KoxHe Bogomimis
XapaKTEPU3y€EThCS JATOK TMOYaTKy MiAHOMY Ta KIHIM CHaay, JAAaTOK MPOXO/KEHHS
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MakCUMyMy, O00’€MOM BOIOMi/UIA. 3a YacoM HACTaHHS BOAONULIS MOXe OyTH
BECHSIHUM, BECHSHO-JIITHIM, JIITHIM. 3a (opMoro Timporpada BECHSHE Ta BECHSHO-
JITHE BOAOMUIA HaiiuacTinie OyBae OJHOBEPIIMHHUM, a JIITHE - OaraTOBEPIIMHHUM,
IO MOB’sI3aHE 3 KOJWBAaHHSAM TEMIEPATypu IMOBITPS Ta 3MIHOI 1HTEHCHUBHOCTI
BUIIA/IaHHS JIOIIIB.

Pi3HOBHIHICTIO BOJOMIUIS € HOGIOb - 11¢ YK€ BHUCOKI BOJOMULIA, SKi
IPHU3BOATH J0 3aTOIICHHS 3HAYHUX TUION] Y JOJHUHAX PiYOK.

Ilagoook - 1e ¢aza BOAHOIO pEXUMY PIUKH, L0 MOXE OaratopazoBo
MTOBTOPIOBATHUCS B PI3HI CE30HU POKY, XapaKTEPU3YEThCSI IHTCHCUBHUM 301JIbIIICHHSIM
BHUTPAT 1 PiBHIB BOJIM BHACJIJOK JIOIIIB UM CHITOTAHEHHS Iij Yac BIJIWT. 3a 4acoM
HAaCTaHHS NAaBOAKM MOXYThb OyTH 3UMOBHUMH, JITHIMHU, OCIHHIMU (MEHII YITKO
BUPAXEH1 Ta MEHIII PETYJISIPHI) Ta MPOTATrOM YCboro poky. ['iaporpad croxy naBoakis
ckiagHuii, OaraToBepmiHHUW (puc.l). IlaBoaku NOOUIAIOTBCA HA MICLEBI Ta
TpPaH3UTHI, 800 BEPXOBI, SIKI YTBOPUJIUCS BiJ JOIIIB, KOTPl BUMAIHM BHUILIE MO Teuii.
O06’em BOAM 3a MABOJIOK 3aJICKUTh BiJ KUJIBKOCTI OMaJiiB, TPUBAJIOCTI 1X Ta BTpAT Ha
BUIIAPOBYBAHHS Ta MPOCOYyBaHHA. BHcoTa maBojaka 3ale€XHUTh BiJ 1HTEHCHUBHOCTI
no1ry 1 Mop(oJorii pycia Ta 3ariaBu.

Meosicens - 1€ paza BOJHOTO peKUMY PIUKH, 1110 IOBTOPIOETHCS HIOPOKY B O/HI
M TI caMi CE30HM Ta XapaKTEPU3YETbCS HEBEIMKOI BOJHICTIO, SIKa CTBOPIOETHCA
BHACIIIJIOK 3MEHIIIEHHS JKUBJICHHS Piuku. B 11eil yac piuka >KMBUTHCSA B OCHOBHOMY
MIJ3eMHUMH (TPYHTOBUMH BOJIaMH). 3a 4aCOM HACTaHHS MEXEHb OyBa€ JITHHOIO Ta
3MMOBOIO, 32 XapaKTEPOM KOJIMBAHHS BUTpAT - CTIHKOIO (CTEMOBI PIBHUHHI PIUKH) 1
HECTIWKOI0, TIepepUBYACTOIO (TIPCHKI PIYKH); TPUBAJIOK 1 KOPOTKOIO, 32 BOJHICTIO -
BHCOKOIO Ta HU3bKOI0. Yac HaCTaHHS 1 TPUBAIICTh MEXKEHI 3AJIEKUTH Bl (PAKTOpIB, SAKi
BU3HAYAIOTh BOJHUI PEKUM PIUOK.

3micT podoTHn

1. Kopucryrounce «['1i1poOTiYHUM I[IOPIYHUKOMY, CKJIQJITh TaOJIHUITIO
IIOJICHHUX BUTPAT BOJU AOCIIHKYBAHOI PIUKH.

2. CxutaniTe TaOJIUII OTIA/IIB Ta TEMIIEPATypPH MOBITPS PAMOHY JOCIIIKEHHS.

3. [ToOynyiite rigporpad piukw.

4. Pozunenyiite rigporpad piykoBOro CTOKy 3a TUIIaMU KUBJICHHS.

S. BuszHauTe BeIMUMHY KOKHOTO TUITY >KMBJIEHHS (Y BIACOTKaX BiJ piuHOTO

CTOKY) Ta TIepeBaKatOUMi THII )KUBJICHHS.
Xio pooomu

1. TabauIs mOJeHHUX BUTPAT BOJM CKIIAJIA€THCS 3a JaHUMH «I 11pOaoTriaHuX
MIOPIYHUKIBY (Tab. 1).

2. Jlani Ttemmeparypu TOBITPS 1 OMajiB BUOWUPAEMO 3 METEOPOJOTIUYHUX
JIOBIJHUKIB.
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3. I'imporpad piuku OyayeThCs Ha apKyll MuTIMETpoBoro namnepy. B macmra0i
10 BEPTUKAJTI BITKIIAAAEMO IIOJCHHI BUTPATH BOJIH, TIO TOPU3OHTAII - THI (HAIPUKIIA],
B MM - 2 mHi) (puc. 3).
Ha mpomy x rpadiky po3TamoByrOTh rpadikd 3MIHM OMaiB 1 TEMIEpaTypu

NOBITPs (BUIE rigporpada).

Tabnung 1
IlloaeHHi BUTPAaTH BOAH, m/c
Piuka Cisepcokuit /loneus [TyHkT M. 3Miie
Yucio Micsub
| 11 I | 1Iv \" VI | vII |VIII| IX X XI XII
1 13.8 [l 10,1 101 48,4 | 25,6 10,6 | 5,61 | 6,58 | 6,11 7,70 | 9,41 | 9,86) *
2 12.3 | 10,3) | 83,2 | 52,1 24.4 10,1 5,71 6,58 | 6,23 7,70 | 9,58 | 10,2) *
3 113 1]10,6)| 68,0 | 49,6 | 23,8 | 9,92 | 5,71 | 6,58 | 6,62 | 7.80 | 9,58 10,3)
4 9,70 [110,4 )| 61,3 | 357 | 22,6 | 9,64 | 5,81 | 6,68 | 6,84 | 7,96 | 9.41 10,7)
5 9,20 [110,6 )| 57,2 | 314 | 214 | 9,36 | 581 | 643 | 6,71 7,96 | 9,52 10.8)
6 8.87 | 11,0) | 50,7 | 27,1 | 20,8 | 9,20 | 5,81 | 6,43 | 6,71 8.11 9,86 10,9)
7 1833 1[11,0)] 46,9 | 234 | 192 | 8,58 | 581 | 6,43 | 6,97 | 811 | 9.86 | 10,9)
8 823 [110,8) | 44,7 188 199 | 8,09 | 580 | 6,43 | 7,10 | 837 | 9,98 10,8)
9 8,08 || 11,5) | 41,3 160 194 | 7,81 | 590 | 6,78 | 7,10 | 8,37 | 998 10.9
10 7,90 | 149) | 389 102 192 | 7,67 | 6,11 | 6,78 | 7,20 | 8,69 | 9,98 10,8
11 796 |]26,2)| 382 | 90,0 | 18,5 | 7.45 | 6,11 | 6,52 | 7,20 | 8,80 | 10,1 10,6
12 7,85 Il 36,7 | 359 | 75,6 | 183 | 7,17 | 6,00 | 6,02 | 7,30 | 8,96 | 10,1 10,8
13 7,78 [l 45,1 345 | 690 | 179 | 7,17 | 6,00 | 6,02 | 7,30 | 8,96 10,1 10,4
14 7,07 [| 772 | 326 | 67,2 | 17,7 | 6,94 | 587 | 6,02 | 7,07 | 9,12 | 10,3 11,2
15 7,32 [l 123 | 319 | 586 | 178 | 6,72 | 587 | 627 | 7,07 | 9,12 10,3 20,6
16 |7.771] 193 [ 37,4 [ 530 [ 178 | 6,72 | 587 | 627 | 730 | 9,28 | 103 | 22,0
17 835 || 255 | 50,7 | 484 | 17,5 | 6,83 | 5,96 | 6,27 | 7,30 | 928 | 10,4 | 19.4)
18 | 108 1| 31.7¢ | 62,6 | 464 [ 169 | 6,72 | 5,73 | 6,02 | 740 | 907 | 104 [ 19.4):
19 | 11,1) [3470] 70,7 | 455 | 16,5 | 6,72 | 5,73 | 627 | 7.40 | 9,07 | 103 | 19,7)
20 10,4) | 46,40 | 134 | 43,8 | 16,5 | 6,72 | 5,71 | 6,27 | 7,30 | 9,07 | 10,1 18.9)
21 9,74) | 55,60 | 14,2 | 433 154 | 6,50 | 5,71 | 6,27 | 7,30 | 9,18 10,1 18.6)
22 943)( 734 | 14,5 | 42,9 | 148 | 6,50 | 5,71 | 6,27 | 7,50 | 9,18 | 10.1 19,7
23 9,36 ) | 64,2 17,5 | 42,5 146 | 6,27 | 6,03 | 6,02 | 7,50 | 9,18 10,3 18,6
24 9,38) | 484 | 20,2 | 413 140 | 6,04 | 591 | 6,02 | 7,49 | 9,18 10,1 16,8
25 9,49) | 33,0 | 24,60 39,7 | 134 | 490 | 6,15 | 6,02 | 749 | 9,18 | 10,1 15.6
26 9,40) | 27,1 | 33,5 | 382 11,8 | 5,93 | 579 | 5,88 | 7.49 | 9,18 10,6 14,6
277 9,50) | 21,9 | 352 | 3506 | 11,2 | 6,03 | 6,24 | 588 | 7,49 | 9,18 | 10,6) 14,8
28 9,69)| 144 | 36,8 | 32,6 | 11,2 | 580 | 6,36 | 596 | 7,49 | 9,30 10,5 15,1
29 10,4) 380 | 30,6 | 114 | 5,61 | 6,49 | 596 | 749 | 9,30 | 9,94 15,6
30 10,4) 39,1 | 29,3 11,2 | 5,72 | 6,58 | 5,96 | 7,70 | 9,30 | 9,07 15,6
31 | 10,7) 41,3 10,7 6,58 | 5,96 9.41 14.8
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p. Cis. [Tones-
c. Kpymnaiska
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Puc. 3. homnaexcanii rpadix p.Cis. [losens - ¢. Kpymuiiska

4. KinpkicHa OLIHKAa YaCTKHM PI3HUX BHJIB JKUBJEHHSA y (OPMYBaHHI CTOKY

3a3BUYAl 31HCHIOETHCS 3a JIONMOMOTOI rpadiyHOro po3usieHyBaHHS rigporpada 3a
BHJIAMU KUBJICHHS.

Haiinpocrimmii cnoci0 po3wieHyBaHHs Tinporpada mnojisrae B TOMy, IO Ha
rigporpadi npssMuMu a00 TJIABHUMU JIHISIMU 3’ €HYIOTh TOYKH MIHIMAJIbHUX BUTPAT
MEPEABECHIHOTO MepioAy 1 YCI MOOJMHOKI MIHIMYMH MEXKEHHOTO TMepioay B
MPOMIXKKaX MIX T[aBoJKaMH. BUIIJIEHHS JITHIX TaBOJKIB Yy JaHOMY BHHIAIKy
3IMCHIOETHCS LUISIXOM MEPETUHY TUIOK MIAHATTS 3 JIHIEK MII3€MHOTO CTOKY. 3a
TaK1M CII0cOOOM po3usIeHYyBaHHS riporpada He BpaXxOBYIOThCS 0COOIMBOCTI PEKUMY
CTOKY HiJA3€MHUX BOJ Y pIYlll, 1[0 € CYTTEBOIO HEIOCTAUEKO.

[IpomonyroThes # iHII cmocobu po3uwieHyBaHHS. Tak, A.B. OrieBcbkuit
3aMpONOHYBAB TAKy CXEMY, CIIOYATKy MPOBOJAATH JIHIIO TTTMOOKOBOIHOIO >KUBJICHHS,
sKa BIJNOBIAA€ MIHIMYMaM MOCYIIITUBUX pOKiB. [I0TIM MPOBOJATH JTiHII0 BUCHAKEHHS
M1J36MHOTO KUBJIEHHS 70 MEPETUHY 3 TIMOOKOBOJHUM, Jal KUBJICHHS BBAXKAETHCS
MOCTIHHUM 10 MaKCUMyMy BecHsSHOI ToBeHl. [loTiM mig3eMHEe IKUBJIECHHS
30UTBLIYETHCS 10 TOUYKHM KIHIIS CIIay BECHSHOI MTOBEHI, Ky MOTIM IJIAaBHO 3’ €IHYIOTh
13 JIITHIM MIHIMYMOM, TICJIsl YOTO BOHA 3HOBY IMOYHMHAE 3POCTATH.
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Hait6inp11 BaXkKKO BUAUTUTH MiI3€MHE JKUBIICHHS B MIEPi0]] TOBEHI a00 BEIMKHUX
naBoJKiB. B 3anexHoCTi Bii XapakTepy B3aeMOjii MOBEPXHEBHX 1 MiJ3€MHUX BOJ
b.B. Ilonskoum, b.I. Kyneninum, K.B. Bockpecencbkum, M.I. JIpBoBuuem, O.B.
[ToroBuM 1 iH. TOCTITHUKAMU 3aIIPONIOHOBAHO PsIJI CXEM PO3UJIeHYBaHHS Tigporpada.
HailiGinpm 3aranbHi 3aKOHOMIPHOCTI Taki. 3a BIJACYTHICTIO TiJIpaBIIYHOTO 3B’SI3KY
PIYKOBUX Ta IPYHTOBUX BOJI, 1110 XapaKTEPHO JJI TIPChbKUX PIUOK, M1A3EMHE )KUBJICHHS
B IepioJi MoBeHI ab0 BHUCOKOIO MaBOJKa MOBTOPIOE XiJ rijiporpada, aige B OUIBII
3TJ1aJKyBAaHOMY BUTJISIII 1 3 ICSIKUM 3alli3HCHHSIM MaKCUMyMY B 4aci (puc.2, I).

Q,m3/c

.

o

b xiHeusb
noyaTok A | 2 Il
3

I11

.. : LUt

Puc. 2. Cxema po3unenyBanns rizporpada piuks 3a BUAAMH KHBJICHHS:
l. mpH BIACYTHOCTI TiAPONOri4HOrO 3B’A3KYy PIYKOBHX i IIOBEPXHEBUX
BOJI;
Ha MaJluX i CepesiHiX piukax;
IPH HAasIBHOCTI MOCTIHHOTO 3B sA3KY;
KO HEMAE TiAPOJIOTNiYHOrO 3B’SI3KY;
NPy TPUBAJIOMY CTOSIHHI BUCOKHX PiBHIB;
JBOJIOCTAB;
7. nbOJOXiJ.
I-cnirose, II- nowose, I1I- nixzemue; A, b, Ta B-niouarok, kineus i mik MOBEHI;
1-5 — niHii, O pO3AIISAIOTH CHIroBe Ta Mia3eMHe KUBJICHHS B nepios MOBeHi Npu
Pi3HOMY XapaKTepi B3a€MOJii pi4KOBHX i TPYHTOBHX BOJI.

e 1 s Lo b))

[Tpu HAsSBHOCTI MOCTIHOTO 200 TUMYACOBOTO T1APABIIYHOTO 3B’ SA3KY PIUYKOBUX
1 TPYHTOBUX BOJ Ha MiAOMI BOJOMNULIS, BHACTIIOK MiANOPY PIUKOO IPYHTOBUX BOJI,
M1J[36MHE KUBJICHHS 3MEHIITY€ETHCS 1 OCATAE CBOIO MIHIMyMY ITPH HAlO1IbIIOMY PiBHI
Boau B piuli (puc.2, III). IIpu TpuBamomy CTOSIHHI BUCOKHX PIBHIB, 10 HaHOUIbIII
XapaKTEPHO ISl BEJMKUX PIYOK, BIAOYBA€ThCS (iIbTpallisi piuKOBOi BOJAM B IPYHT

42



MIHICTEPCTBO OCBITU | HAVKH VKPATHU ®-23.07-
JKuromMupebka JEP)XABHUU YHIBEPCUTET « ) KUTOMUPCBKA MMOJITEXHIKA» 05.02/2/101.00.1/MB/OK8-
noJiTexHika Cucrema ynpasiinns sikictio Bignosinae JICTY ISO 9001:2015 2021
Exsemnaap Ne 1 Apk 77143

(«Bi1’€MHE TiA3€MHE KUBJICHHS» prc.2, V), a Ha cria/Ii ToBeH1 a00 Ha TTOYaTKy MEKEHI
111 BOJY TTOBEPTAIOTHCSA JI0 PIUKH. SIKIIIO HE Ma€e JaHUX MPO B3a€EMO3B’SI30K PIYKOBHX 1
I'PYHTOBHUX BOJ (IIsl pPIBHUHHUX PIYOK), TO YMOBHO MPUHUMAIOTh BETMYUHY TT1[36MHOTO
’KUBJICHHA B MEP10J MKy BOJOMULIS PiBHOIO HYJIO (puc.2, IV).

Ane B 0araTbOX BHMaJKax, OCOOJIMBO Ha CEPEIHIX Ta MaJUX piuyKax, Mexa
M1J36MHOTO JKUBJICHHS Ha TiAporpadi MpOBOAUTHCS IO MpsAMIii JiHII, sSKa 3’€qHYE
TOYKHM MOYATKY 1 KiHIg Bogonuis (puc.2, II).

BunukatoTh TpyaHOIII TakKoXX 1 MiJ dYac MOAUTY JOIIOBOTO Ta CHITOBOTO
>KMBJICHHS, OCOOJIMBO HaBECHI Ta BOCeHH. B 1mux Bumagkax mist OLIbII HaIIHHOTO
po3wiieHyBaHHs Tijiporpada 3a BUJAMHU KUBJIEHHS MOTPIOHO 3HATH JaHl JOUIOBUX
OMaJiiB Ta TeMIlepaTypu noBiTps (puc.3).

Bam notpibHO 3poOUTH poO3wieHyBaHHA Tiaporpada OJHHMM 13 HaBEIEHUX
METO/IIB.

5. Ilnoma, oOmexxeHa JiHi€0 riiporpada Ta OCSIMU KOOPJUHAT, BIAMOBIAAE
100 % piu"oro croky. Ilmomii, 110 BiAMOBIAIOTh OKPEMHM BHJIAM KUBJICHHS,
HEOOX1HO CITIBBITHECTH JI0 3araJIbHOI IO 1 TO/I1 MU OTPUMAEMO KIJTbKICHUN BUCIIIB
TUIIIB >KUBJICHHS TIOCHII)KYBAHOT PIUKH Ta BU3HAYUMO MEPEBAKAIOYUE 3 HUX.

3a pe3ylbTaTaMHi PO3pPaxyHKIB Ta TpadikoM HEOOXITHO CKIIACTH aHAJl3 yMOB
dbopMyBaHHS CTOKY pIuKH ii >kuBjieHHsS. [Ipu 11bOMy HEOOXITHO KepyBaTHCS TaKOX
3araJbHUMH JAHUMHU TIPO PIYKH, K1 € B «[1IpOJIOTIYHOMY IMIOPIYHHUKY»: ILIOIIA
BOJ10300pYy, TOBKHUHA, JIe TIPOTIKAE 1 KyIX BMaIa€ piykKa.

KoHTpoJibHI 3an1MTaHHA

1. SKi OCHOBHI JpKepena >KUBJICHHS p14OK?
2. SAxumMu OCHOBHUMU (PakTOpamMu 00yMOBIIOETHCS BOAOHOCHICTh PIYOK 1 K
BOHA 3MIHIOETHCA?
JlatiTe BU3HaUYCHHS BOJOMLIS (TTOBEHI).
JlaiiTe BU3HAYECHHS MTaBOJIKA.
JlaliTe BUBHAUCHHS MEXKEHI.
JlatiTe BU3HA4YCHHS Tiaporpada.
Knacudikaris B.JI. 3aitkosa.
Knacudikaris M.1. JIbBoBuua.

N OThoW
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IIPAKTHYHE 3AHATTA 9 (2104.)

TEMA: PO3PAXYHOK IHAEKCY 3ABPYJIHEHOCTI
HOBEPXHEBUX BO/J

MeTonuka OmiHKA SIKOCTI BOAM 3a iHIeKcoM 3abpyaHeHocTi Boau (I3B) Oyna
PEKOMEHI0OBaHa JJIsl BUKOPUCTaHHs migposnaiiaoMm Jlepxkomrigpomery. Lle oana 3
HAWUTPOCTIMINX METOANK KOMIUIEKCHOI OLIIHKH SIKOCT1 BOJH.

3micT podoTn

1. BusznauuTu iHAE€KC 3a0py/THEHOCT] BOJI.
2. BusHauuTH Kj1ac SIKOCTI TOBEPXHEBUX BOJI.
3. JlaTu aHani3 SIKOCTI TOBEPXHEBUX BOJI.

Xix pooorn

1. Po3paxyHoK iHAeKkcy 3a0pyaHeHocTi noBepxHeBUx BoJ (I3B) mpoBoauTthes 3a
OOMEKEHUM YHCIIOM IHTPEIIEHTIB. 3a pe3ysbTaTaMH aHali3iB MO0 KOXHOMY 3
MTOKa3HUKIB BU3HAYAETHCS CEpeiHE apupMeTnyHe 3HaueHHs. KibKicTh aHai31B IS
BHU3HAUEHHS CEpEHbOI0 3HAUCHHS IOBUHHO OyTH He MeHIe 4. /[t noBepXHEBUX BOJ
KUIBKICTh TTIOKA3HHKIB, sIka OepeThes A po3paxyHKy [3B, moBuHHA OyTH HE MEHIIIOO
6. Jlo 1MX TOKa3HWKIB BITHOCATB. @30M _ AMOHIUHUL, A30M _ HIMPUMHULL
Hadmonpodykmu, ¢heHonu, pozuuneHuu KuceHv, OIOXIMIYHE CHONICUBAHHS KUCHIO

(BCKs).

Cepennto kouneHrpanito (C) asomy amoniiinoco, azomy HIMPUMHOZO,
Hagpmonpoodykmié i ¢peHonie TOPIBHIOEMO 3 1X TPAaHUYHO JIONMYCTUMHUMU
KOHIIEHTpalisaMu (Tab. 1):

Tabmns 1

['pannyHO TOMYCTUMI KOHIIEHTpAIIi1

IToxa3HuK TIK (mr/mm®)
A30T aMOHINHUH 0,39
A3OT HITpUTHUI 0,02
Hadromponykru 0,05
denonu 0,001

Cepenne 3nadenns FCK;s (C) mopiBHoemo 3 Bignosigaumu Hopmamu (H) 3a
C

CHiBBIAHOIIEHHSM (TabI1. 2): H
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Tabnuusa 2

Hopmamueu ons bCKs npu pospaxyukax 13B

BCKs, (Mr O, /nm3)

Hopmatus, (mr O, /mm?)

J10 3 BKJIHOYHO
3-15
Ilonax 15

Cepenns KOHIICHTpAIlisi
croiBBiguomennsam: H/C,

PO3UYUHEHO20

KUCHIO OILIIHIOETHCS 3a

ne: H - BerunHa po34MHEHOT0 KUCHIO, 1110 TPUHMAETHCS 3a HOpMATHB (Tad1.3);

C - cepenHs KOHIIEHTpAIlisl PO3YUHEHOTO KHUCHIO.

Ta0mnis 3

Hopmamueu ons pozuunenoco kuchio npu pospaxynkax 138

Po3unHeHuit kuceHb, Mr/am°

HopmaTus, Mr/mm°

ITonan 6
Menme 6-5
Menmre 5-4
Menme 4-3
Menme 3-2
Menme 2-1
Menme 1-0

6
12
20
30
40
50
60

CkrnagaeMo 3Ha4YeHHS BCIX IMECTH ITOKAa3HUKIB, BHpaxkeHi depe3 ['JIK abo
HopmatuB. OjepxaHe CyMapHE 3HAYEHHs NUIMMO Ha 6 1 Bu3Haudaemo [3B. V¥V pasi
BIJICYTHOCTI y BOJil HAQTONPOAYKTIB a00 ()eHOIIIB CyMapHe 3HaYEHHS TaKOX JUTUTHCA

Ha 6.

Pospaxynoxk 3B moxxna Bectr y hopmi Tabmuiii 4.
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Tabnuis 4
PesynbpTaTn po3paxyHky cepennbopiunux [3B
JUISL PIUKU Ipma oA M. ManunHa
No IToxa3HuK Cepenns I'’aAK CriBBI1IHOIIIEHHS
n/m KOHILIEHTpAIlis (H) C/TIK
(C), mr/mm® (n1s O, - H/C)
1 | A3oT aMOHINHUI 0,50 0,39 1,28
2 | A30T HITpUTHHI 0,077 0,02 3,85
3 | Hadronponykru 0,032 0,05 0,64
4 | ®enonu - - -
5 | BCKs 3,7 2 1,85
6 | PosunHenuii KuceHn 10,9 6 1,81
Cyma cniggioHouelsb 9,43
I3B 1,57
Kuaac sskocti Boau 111

2. Ilicna Toro, six po3paxoBaHo [3B, HE0OXiTHO éuzHauumu Knac akocmi 600u.

Knac axocmi 6o0u — 1e piBHI SKOCTI BOJl, BCTAaHOBJICHI 3a 1HTEpBAJIAMH
YUCJIOBUX 3HAYCHB MOKA3HUKIB iX CKJIQTy 1 BIACTHBOCTCH.

Cryninp yuctotd (200 3a0pyIHEHHS) XapaKTEPU3YEThCS TAKUMHU KJIaCaMH

SIKOCT1 BOJI, (Tab1. 5):

Jlo nepwoco knacy Hanexatb BOAM, IO B MIHIMAJIbHIA Mipl BiT4yBarOTh
AHTPOIIOTCHHI HaBaHTaXeHHS. ['1apoximMidyHi 1 TiIpoOIONOTIYHI MOKA3HUKH IMX BOJ
OJIM3BKI 10 MPUPOTHUX 3HAYEHB ISl TAHOTO PETiOHY.

Jnst Bog dpyeoco xnacy XapakTepHi MEBHI 3MiHM MOPIBHSHO 3 MPUPOJIHUMH,
OJIHAaK Il 3MIHM HE MOPYIIYIOTh €KOJIOTTYHOI PIBHOBAry.
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Jlo mpemwvoco knacy BITHOCATH BOIHW, SKI 3HAXOIATHCS TiA 3HAYHUM
aHTPOTNOTECHHUM BIUTUBOM, PIBEHB SIKOTO OJU3BKHUI 10 MEXK1 CTIHKOCTI €KOCHUCTEM.

Bonu uemseepmoeco-cbomozo knacy — 1€ BOJU 3 MOPYIIEHUMU €KOJIOTIYHUMU
napameTpaMi, iX €KOJIOTTYHHUM CTaH OIIHIOEThCS SIK €KOJIOTIYHUIN perpec.

Tabmuis 5
Kpumepii oyinku sixocmi 600 3a 13B
Kiac saxocti Boan TexkcToBUl omuc Beanunna 13B
| Hyxe dncra <0,3
I Yuncra >0,3-1
1 [TomipHO 3a0pyaHEHa >1-2,5
vV 3abpyaHeHa >2,5-4
\4 Bpynna > 4-6
VI Hyxe 6pyaHa > 6-10
W41 Hanzsuuaiino 6pyaHa > 10
3. [Tpu mpoBeneHH1 aHai3y SKOCTI BOJ CJIiJl 3BEPHYTH yBary Ha XapaxTep

3MIHHU SIKOCTI BOJI Y 4aci, OB’ S3aTH MOT0 3 BOJHICTIO PIUYKH, YMOBAaMH i1 ’KUBJICHHS, a
TaKOX 13 XapaKTepoM TOCIOJAapChKOi MIsIIBHOCTI B OaceiHl. YKa3aTh OCHOBHI
3a0pyIHIOBaYl Ta MPUYUHU TOTIPIICHHS SIKOCTI BOJI.

BuxiaHi xami:
Tabauis 6

Cepeni rigpoxiMiuHi XapakTepucTUKH p. Ipma, M. Manun 3a 2018-2019 pp., mr/nm®

Ne IToxa3Hnk Ci
1 Po3unHenuii KuceHb 10,9
2 BCKs 3,7
3 AMOHII 10H 0,50
4 Hitputn 0,077
5 Hadrompomyktu 0,032
6 deHon 0,00

47



JKnromupcbka
noJiTexHika

MIHICTEPCTBO OCBITH I HAYKHM YKPATHU
JAEP)KABHUU YHIBEPCUTET « X KUTOMUPCBKA TINOJITEXHIKA»
Cucrema ynpasiinns sikictio Bignosinae JICTY ISO 9001:2015

®-23.07-

05.02/2/101.00.1/MB/OKS-

2021

Exsemnaap Ne 1

Apx 77148

Koutpoabhi 3anuTanas

1. [aiite BuzHaueHHs [3B.

2. SIx mpoBoauThCA po3paxyHok [3B?

3. Io take I'IK?

4. JlaiiTe XapaKTepUCTHUKY KJIaCiB SIKOCTI BOJIH.
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