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Jlexyus 1
1. OBIIME CBEAEHUA O I'MJAPOJIOT'UHN

1.1. [lonamue cudponocuu u 2udpomempuu

1.2. Ocnosuvie euoponozuueckue u cUOPOMEMPULECKUE XaPAKMEPUCTHUKY DeKU
1.3. Kpyeoeopom 600w 6 npupode

1.4. Vpasnenue 6oonozo baranca

1.5. Hcnapenue

1.6. Ocaoxu

1.7. Cmox

1.1. ITousATHE TUAPOJIOTHH ¥ THAPOMETPUHU

I'uaposorus — 5To HayKa, U3ydJaromas MPUPOIHBIC BOABI, T.€. SBJICHUS U IMPOLECCHI, B HUX
IPOTEKAIOIIHNE, a TAK)KE 3AKOHOMEPHOCTH, TI0 KOTOPBIM 3TH SIBJICHHS U IPOIECCH Pa3BUBAIOTCS.

I'mapomeTrpusi — pa3zaen THAPOJOTHH, B KOTOPOM pa3padaThIBAIOTCS METOIbl M3YYCHHS
NPUPOIHBIX BOJ, a TaKXKe CHOCOOBI M3MEPEHHUs ITapaMeTPOB BOJIHBIX OOBEKTOB (CKOPOCTH, IIIyOH-
HbI, YDOBHH U T.1.).

I'maposorus genuTcs Ha HECKOJIBKO Pa3/ieNoB:

/ 2UOPOMEMeoponous.

— > nosepxnocmmubix 800 cyuiu

—» 0KeaHos u mopetl

\ NOO3EMHBIX 800

2uopoocust

CTpouTenbCTBO TPAHCHOPTHBIX COOPYKEHUH B OOJIBIIMHCTBE CIy4YaeB CBSI3aHO C IPHUMEHeE-
HUEM 3aKOHOB JIBU)KEHUS MIOBEPXHOCTHBIX BOJ — 2UOpOI02Uell CYULLL.

1.2. OcHOBHBIE THAPOJIOTHYECKHE U THAPOMETPUYEeCKHE XaPAKTEPUCTHKH PEeKH

Ji1g pa3paboTKU MIPOEKTOB TPAHCIIOPTHBIX COOPYKEHUM, MOJIBEP)KEHHBIX JIeHCTBUIO BOJIHO-
ro MOTOKa, HY’KHO cOOpaTh THAPOJIOTHYECKHUE TaHHbIE, KOTOPbIE JOJIKHBI XapaKTepU30BaTh PEKUM
BOJIOTOKOB. KosIn4ecTBEHHBIE OLIEHKH 3JIEMEHTOB I'MIPOJIOIHYECKOrO peKMMa Ha3bIBAIOTCS 2UOPO-
JNO2UYECKUMU XAPAKMEPUCIMUKAMU.

1. Pacxox BOIbI - 5TO KOJIMYECTBO MPOTEKAIOIICH BOABI B eMuHMILy BpemeHH ( Q, M3/C) ye-
pe3 momnepevyHoe ceueHue BojoToka. Heo6xonmmo 3HaTh pacu€THBI MaKCHMANbHBIM pacxof, pac-
XOJ BOJBI 3aJJaHHON BEPOSTHOCTH IpeBbllIeHUA. [IoMUMO ompeneneHuss pacxoAoB IPU BBICOKUX
YPOBHSX BOJIbI HEOOXOIMMO YCTAaHOBUTD paclpeiefieHUe pacXxo0B MEXAY PyClIOM U MOHMaMHu.

ITo pacxoxy BoAbI Ha3HAYAIOT pa3MepPhl OTBEPCTHH TPYO M MOCTOB.

2. YpoBenb Boabl H, cM. PaccMaTpuBaloT ypoBHH BOJIBI XapaKTepHbIE U pacueTHbe. K xa-
PaKTEpPHBIM YPOBHSM OTHOCSTCS YposeHdb evicokux 600 (YBB) yposens mesrcennvix 600 (YMB).

Meowcenv — eXeroJHO MOBTOPSIONIEECS] CE30HHOE CTOSTHUE HU3KUX (MEXKEHHBIX) YpOBHEU
BOJIBI B peKe. B yMEpeHHBIX M BBICOKHMX IIUPOTAX Pa3INYaAIOT JeMmHIOI0 U 3UMHIOI0 MEXKEHb. Y POB-
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HU MEXEHHBIX BOJ HanloJiee BasKHbI AJIs MPAaBUIBLHONW OpraHu3aluu padboT Mo BO3BEIEHUIO MOCTO-
BBIX COOPYKEHUM.
PacueTHblii ypoBeHb BbicokuX Boj (PYBB) 3ananHoii BepoSTHOCTH MPEBBIIICHHUS.
PacuerHble ypoBHM HEOOXOIUMBI JJIsl pacyeTa OTMETOK MpOoe3a MO MOCTY, MOJAMOCTOBBIX
rabaputoB. HeoOxomuMo WMeTh JaHHBIE 00 YPOBHSIX BOJIbI, YTOOBI Ha3HAYUTH OTMETKY OpPOBKH
HACBIIH.

3. Fmyouna moroka. OHa onpenenseT OTMETKH 3I0KCHHS (YHIAMEHTOB OIOp, BIIHUSET HA
BEJIMUYMHY BOPOHKH Pa3MbIBa y MPOMEKYTOUYHBIX OMIOP MOCTA.

4. JlenoBble siBjeHusi. COOpyKeHHUE JOJDKHO OBITh paCCUUTAHO Ha BO3JCHCTBHUE Jbaa. Jlis
3TOTO HAJO 3HAThH YPOGHU 1€00X00a U Nep8oli NOOBUNCKU Tb0d, A TaKKe moawuny avoa. Ilo ypos-
HSIM JIEJOX0/1a ¥ TIOJIBMKKH JIbJa PACCUUTHIBAIOT OTOPHI HA JAaBIICHHUE JIbAA. Pazmepsb 1e0sHbIX no-
Jlell YIUTHIBAIOTCS TIPY HA3HAYCHWH ITOJIOKCHHSI H Pa3MEPOB IMPOJICTOB MOCTA. DTH JaHHBIC HEO0O0-
XOJIUMBI JIJIsl TPOSKTUPOBAHHUS JICIOPE30B M OPTaHU3AlUHU MPOITyCcKa Jibaa. CpOKH HACTYIUICHUS Jie-
JI0X0J1a HEOOXOJMMO YYHUTHIBATH BO BPEMSI CTPOHUTEILCTBA, YTOOBI HA3HAYUTH OYCPEIHOCTh U Bpe-
M1 BBITIOJTHCHHSI OT/ICTTLHBIX BUIOB Pa0oT.

5. CxopocTH NOTOKA U HANpaBJieHHe TeyeHusi. VX 3HayeHue u HampasieHue npu YBB u
PYBB auktyot rioyOuny 3anoxenust GpyHaameHToB onop. OHU BIUSIOT HA YKPEIUIEHHUE MOAXO/I-
HbIX Hacbllied. [lone ckopocrtel onpeaenser KOMIUIEKC MEPONPUITHI 1O YIPABIECHUIO PYCIOBBIM
IIPOLIECCOM.

JIns mpaBWIIBHOTO Pa3MEIICHUsI COOPYKEHUI B IUIaHE, HAalpUMEpP, MOCTOBOrO MEpPEXoja,
HEOOXOIUMBI JJAaHHBIE O HANPAGIeHUU MeYeHUs.

6. YKJIOH BOHOW MOBEPXHOCTH - OTHOILICHHWE Pa3HOCTH OTMETOK YPOBHSI BOJBI Ha pac-
CMaTpPUBAEMOM YYacCTKe K JUIMHE 3TOT0 yuyacTka. /IpodonbHble YKIOHbl c60000HOU NOBEPXHOCIU U
wepoxosamocms. ITH XapaKTEPUCTUKN HEOOXOUMBI JUIs ONpEIeIeHUsl pacXo0B Ha MoiMax U B

pycie.

v=m-i-h*3, (1)
rae M — k03 GUIMEHT POBHOCTH, | — YKIIOH BOJIHOI MOBEPXHOCTH, N — cpeHss riyOnHa MoToKa.
Q =V-m, (2)

€ @ — I1omaiab )XUBOIro CCUCHUA.

7. BbicoTa M cujia HaGeralomux BoJIH. [Ipu NpOEKTUPOBAaHUN MTOJXOHBIX HACBINEH U 3a-
MUTHBIX 1amb6. /[ oGecrieueHus 3aluThl OTKOCOB HAChIMed U 1aMO OT BOJHOBOT'O BO3JECHCTBHS
TpeOyeTcs UMEeTh JaHHBIE O 8bICOmMeE U CUle HaDe2alowux 60JH.

8. Hanocsl u pycJioBoii mpomecc. Hamuure 3Tux cBeIeHU HEOOXOAUMO TS MPaBUIHBHOTO
BbIOOpa KOMIIOHOBKH COOPY>KEHUII MOCTOBOI'O IEpexo0/ia, MPOrHO3UPOBAHMS Pa3MBIBOB, a 3HAUMT -
OTMETOK MOJOLIBBI PyHAaMEHTOB ornop. Heo0XoauMo yunThIBaTh U3MEHEHHUE PyClla pEeKU B IUIaHE
U TJTyOUHBI BOJIBI B ITOTIEPEYHOM IPOQHIIe BOJOTOKA_B TEUEHUE CPOKA CIIYKOBI COOPY>KEHHUSL.
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9. KnumaTuyeckue xapakrepucTuku. CeneHusi o0 ocajgkax M UX T'OJOBOM paclpesere-
HUU, CKOPOCTH M HAIIPaBJICHUU BETPOB, TEMIEPATYPHOM PEXUME UCIIOIB3YIOTCS JUIsl ONIPENEICHUS
pPacCUeTHBIX THIPOJIOTHUECKUX XapAKTEPUCTHK.

DKcIuTyaTalus COOPYKeHUN TakKe 3aBUCUT OT MMJIPOJIOTHYECKUX 0coOeHHOCTel peku. Bee
ATU XapaKTEPUCTUKH MOJYy4arOT Ha MECTE MPOEKTHPYEMOrO COOPYKEHUS IIyTEM HEMOCPEICTBEH-
HBIX HATYpPHBIX U3MEPEHUM, a TAKKE B T'MIPOMETEOCTAHLUSX, PACIIONIOKEHHBIX BOIM3U MPOEKTHU-
pyemoro coopyxkenus. Tak kak JAaHHbIC, MOJYyYEHHbIE THAPOMETEOCITYKO0M, HOCAT MHOTOJIETHUMA
XapakTep, TO MO CTPOrO OINpPENENIEHHOW METOHMKE MPOU3BOAAT 00pabOTKY HUX C LENbIO Ompeaese-
HUS MAKCUMAJIbHBIX, MUHUMAJIbHBIX WJIM OCPEIHEHHBIX 3HAUCHUI.

1.3. KpyroBsopot BojabI B Ipupo/ie

Oxomno 70 % mniomaay 3eMJId 3aHUMat0T OKeaHbl U Mops. Oca ki YaCTUYHO UCIIApSIOTCH,
YaCTUYHO IMPOHUKAIOT B TPYHT, a HauboJbIiee ux koaudectno (110 40%) popmupyercs B pyubu U
PEKH.

Paznuuaror manviii kpy2oeopom (OKeaH — HCIAPEHHUE — OCAJIKU - OKEaH) U 601601 KpY2o-
sopom (OKeaH — UcapeHue - 00J1aka — 0CaJIKi HaJl CylIeil — IOBEPXHOCTHBINA U MOJI3EMHBII CTOK).
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Tepputopuu, ¢ KOTOPBIX BOJA CTEKAET B PEKH, BIIAIAIOIINE B OKEaH, Ha3bIBAIOTCS CIMOYHbI-
mu obnacmamu. TeppuTopuy, B peiesiax KOTOPhIX PEKHU BIa/al0T B BOAOEMBI, HE COEIUHSIOLINECS
¢ MupoBBIM OKE€aHOM, HA3BIBAIOTCS Oeccmounvimu oonacmamu (Apannsckoe, Kacrimiickoe, baiikan).

1.4. YpaBHeHMe BOJHOIO 0aj1aHca
Cxemy KpyroBopoTa BObI Ha 3€MJI€ BEIPAXKAIOT IPOCTHIM ypaBHEHHEM BOJHOTO OallaHca:
Zo+Z=Xo+ X, ©)
rae Zo, Zc — CpEeIHEr0/I0BOM 00BeM ucnaperuti ¢ TOBEPXHOCTH OKEAHOB W CYIIA COOTBETCTBEHHO,
Xo, X¢ — CpPEIHEr010BOI 00BEM 0Ca0K08, BHINAJAIOIINX B OKEaH U Ha CYIITy COOTBETCTBEHHO.

Bonee cnoxkHyro CTPYKTYypy UMEET BOJHBIN OaiaHC OTAETBHOTO peyHoro Oacceitna. Tam Oa-
JIAaHC HAPYIIAETCS M3-32 HECOOTBETCTBUS HAJA3EMHOW U MOA3EMHOM IUIONIaIel MUTaHUS, HEPABHO-
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MEPHOCTH BBITIQZICHUSI OCAJKOB B pa3HbIC TObI. Y paBHEHUE BOJIHOTO OanaHca Jijisi OacceitHa BbIpa-
3UTCS YPaBHEHUEM:
Xep=YeptZep, 4

rie Xep, Yepy Zep — COOTBETCTBEHHO CPEIHEMHOIOJIETHUE BEJIMUMHBI OCAJIKOB, CTOKA U HCHIAPEHHUS.
3Ha4yeHUs ITUX BEJIMYMH HEJb3sl pacCMaTpUBaTh Kak a0COJIIOTHO HEM3MEHHBIE, T.K. U3MEHS-
€TCs KJIMMAT, HAa HUX BIMSIOT PE3YJIBTATHI ACATEIBHOCTH YEI0BEKA.
IIpy IpOEKTUPOBAHUM TOPOKHBIX BOJOIPOIIYCKHBIX COOPYKEHUHN UCIIOJIb3YIOT YPAaBHEHHE
BOJIHOTO OanaHca nepuoja GopMUPOBAHUS MAKCUMAIBHOTO CTOKA.

1.5. Ucnapenue

Ha BonHbII OanaHc 0Ka3bIBAIOT BIMSHUE KIMMaTHYeCKUe yclioBus. B cpennem okomo 2/3
0CaJIKOB B BUJIE MMAPOB BO3BpalarTcs B atMochepy. B pesynbrare kondencayuu BoassHbIE TTAPbI
[IPEBpALIAlOTCs B BOJY.

Hcnapenue — hpu3mgeckuii Mporecc OTpbiBa MOJISKYIT KUIKOCTH OT €€ CBOOOHOH TTOBEpPX-
HOCTH. OHO Kak pe3yJIbTaT TEIJIOBOTO ABUKEHUS MOJICKYJI OTPEIEISETCsl TEMIIEpaTypOil BOJIBI,
TEMIIepaTypoOi U JABJICHUEM MapOB HAJl €€ TOBEPXHOCTHIO.

Kak nokazanu nuamepeHusi, ucrapeHue ¢ CyIIi HeT 3Ha4YUTeIbHO MeJUICHHEeE, YeM C T10-
BEPXHOCTH BOJIOEMA

1.6. Ocaaku

KonngecTBo ocankoB, BRIIAIAIONIMX B TOM WJIH HHOM pailOHE, 3aBUCHT:

- OT IIUPOTHI MECTHOCTH,

- paccTosiHHS OT OKeaHa (0 Mepe yAaJeHHUs OT OKeaHa KOJMYECTBO OCAJKOB YMEHBIIIACTC),

- BBICOTHI Ha/I YPOBHEM MOPSI (C YBEIMYSHHEM BBICOTHI MECTHOCTH OHO BO3pPAcTaeT JI0 He-
KOTOPOTO MpeJiena, a 3aTeM OISTh MaJIaeT)

- HaJIM4ue Jieca yBeJIMYMBAET KOJMYECTBO OCAAKOB (T.K. J€C CIIOCOOCTBYET BEPTUKAILHOMY
JIBIDKEHUIO BO3/1yXa, 00pa30BaHUIO 00IAKOB U YBEJINYEHUIO UCTIAPEHUS)

- penbeda MECTHOCTH (MacChl BO3/1yXa, OJHUMASICh BAOIb CKIOHOB TOp, OXJIXKIAIOTCS U
KOHJICHCHUPYIOT BJIary).

ITo cBoeit mpupoie HAOIIOJAIOT TPU THUIIA OCAJIKOB:

- YUKIOHUYecKue, KOTOpbie 00pa3yIOTCs Y IMHUY MTEPeceUeHUs IIOBEPXHOCTEeH pasjerna 00-
JacTell TerIoTro M X0JIOAHOTO BO3yXa C TIOBEPXHOCTHIO 3€MIIH;

- KOHBeKmugHble, 00pa3yroIInecs 3a CYeT KOHJICHCAIIUU BJIark B BEPXHHUX CIIOSX aTMOcde-
pBL;

- opoepaghuueckue, 00pa3yrolUecs B pe3ybTaTe 0XJIaKICHNS TEIUTBIX MAacC BO3lyXa IpH
M0TbEME BBEPX 110 TOPHBIM CKJIOHAM.

OCHOBHBIMHU XapaKTEPUCTUKAMHU OCAIKOB SIBJISIOTCS WHTEHCUBHOCTD U MIPOIOJKUTEIILHOCTh
ux Bbimagenns. Ocaaky, Kak MpaBUIIo, HEPAaBHOMEPHHI 110 BPEMEHH WX BBITIAJICHHUS.

Humencusnocms - KOTUIECTBO OCATKOB, BBITIABIINX 32 SAMHUILY BpeMeHHU. X onpenensror
TOJIIIIUHOMN CJI0S BOJIBI (MM/MUH).
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[Ipu mpoekTHpOBaHUHM MaJIbIX MOCTOB (JUTMHOM 110 25 M) U TpyO HEOOXOIUMBI JaHHBIC O Xa-
paKTepe BBINAJACHUS OCAJKOB B TEYCHUE CYTOK M Jlake 4acoB. [Ipu MpoeKkTupoBaHUU OOJBINUX U
CPEIHHMX MOCTOB JIOCTaTOYHBI CBEJICHHSI O T'OJIOBOM HEPABHOMEPHOCTH OCAJIKOB.

1.7. Ctok

Cmox — IBUKEHUE BOJBI 110 MOBEPXHOCTH 3€MJIM, B MOJCTHJIAIOLUIMX €€ [M0YBAX U FOPHBIX
noponax. ITpogomKUTenbHOCT €r0 UCUUCISAIOT OT MOMEHTA 3apOXK/IEHUs IOTOKA O BIAJACHUS B
okeaHbl U Mops. Ha 3TOM myTH 4acTh BOJbI YXOJUT Ha UCHApEHUE, a TAaKXKe Ha MpocayrBaHHUE B
TPYHT.

Mexanuzm 0bpasoeanus cmoxa CIeIyrOIINA:

1. BageprxaHue BOJbI paCTUTEIHHOCTHIO;

2. YBiIa)XHEHHE TIOYBBI;

3. Hacplmenue moBepXHOCTHOTO CJI0S M 3aII0JTHEHUE HEPOBHOCTEH BOIOM;
4. I/IHq)I/UH)TpauHﬂl BOJIbl B BEDXHEM CJIO€ ITI0YBBI;

5. Hauano nBuKeHWMs H3JIMIITKOB BOJIBI 110 CKJIOHAM pelibeda Oaccelina;

6. Hauano nBv>keHuUst BOJBI B TPYHTAX MIIM MIOA3EMHBIH CTOK.

[Ipoueccrl cToOKa U3MEHSIOTCS B 3aBUCUMOCTU OT KJIMMAaTa, PacTUTEIILHOCTH, UHTEHCUBHO-
CTH BBINAJICHUS OCAIKOB, pelibepa MECTHOCTHU U IPYTUX OCOOCHHOCTEH.

Cy1ecTByeT HECKOIBKO TUIIOTE3 IPOMCXO0KICHUS U ITONIOJHEHUS MOJ3EMHBIX BOJ:

- UHQuUILMpayuoHHas cunomesa, O KOTOPOM NMPOUCXOXKIEHUE U MOMOJIHEHHE MOI3EMHBIX
BOJI IPOMCXOUT 3a CUeT UHPUIBTpALUNA aTMOC(HEPHBIX OCAJKOB, TaJbIX BOJ, BOJ OBEPXHOCTHBIX
BO/I0EMOB U BOJOTOKOB. BriepBbie Obuia Bbickazana M. Burpysuem Ilonnno B | Beke 10 H.3.;

- 106enunvhas eunomesa [nam. Juvenalis - 1oHBII] OOBACHIET MPOUCXOKICHHE TIOA3EMHBIX
BOJI KaK pe3y/bTaT €€ BBIIEICHUS IPU OCTHIBAHUU U J€Ta3allii MarMbl.

! Mudunprparms [ zam. in (8) + filtration (mponexusanne)] — HECXOmsIIIEe IBHKEHIE CBOGOIHON (IPaBUTAIMOHHOM
BOJIbI B HEHACBIIIEHHBIX €K TPYHTaX I10 [IOPaM.



