METOIMUECKNVE PEKOMEHIOALIUN
[0 OPTAHMSALUM YPOUHON
/I BHEYPOUHOM OEATEJBLHOCTU

JIEKIVIOHHHV MATEPVAIJI

ABTOP: JIHBMHA TATbAHA AJILEEPTOBHA,
T'JIABHHM CHEIUAJINCT CAAHO-IIYIIEHCKOT'O
YUEBHO-IIPOM3BOAOCTBEHHOT'O MHOOPMAILIMOHHOT'O
IEHTPA ouIMANA IIAO "PycI'mppo" -
"KOPIIOPATVBHHI YHUBEPCUTET
I'MIPOSHEPTETUKN"

Oiss BOoBpacTa

10-11 xrnacc

TpymOEeMKOCTE

2 yaca
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JIeKLIMOHHEM MaTepuajl 10 CONPOBOXIEHMIO MNpeSeHTaLuu

«JJaMba

Ny IJIOTHHAa»

Cnang 1

Baronoeok «Jamba MaIM IIJIOTHMHA»

Cnanpg 2

BeegpneHnune

Mer nocTosgHHO ofOpamaemMcs 3a MHOopMaumMeM B 2 MHTEPHET WU
nojlydaeM €€ IO TeJIeBUIOEHMI, HO, K COXAaJIeHMI, OHAa He Bcerna
nocroBepHada. OmHa HamboJiee pPaCHpPOCTPaHEHHas oumbKa CBS3aHa
C THUIOPOTEXHUUECKMUMM COOPYXEeHMAMM, OUYeHb YacTO IIJIOTUHEH
HasplBaT namMbaMmy, 4YTO He BEPHO. IJTO TO Xe caMoe, ecJu OBl MH
BMOJIOHUYEJIb Haz3BaJIM CKPUIIKOM, a JIOKKY BMJIKOM. BpoIe BHeUWHEe U
X OYHKLUMM CXOXM, HO B3TO HEe OHOHO M TO Xe. JelCTBUTEJIbLHO, U
mnamba, u IJIOTHHA OTHOCHATCHA K OIOHOMY CeMeVCTBY
TUOPOTEXHUUECKUX COOPYXEHUM. Tyna Xe OTHOCHATCH U »OpyIrue
COOPYXEeHMSa — KaHaJel, TYHHeJM, 3IaHud IUIPOBJIEKTPOCTaHLMM,
BOOONPUEMHUKNM, UJIO3H], npu4yajel, BOJIHOPE3H UM Jp. Bce »TH
OOBEKTEL MCIOJNIL3YIT BOOHBEIE PeCypCH WMIM 3BaliMmalnT OT UX
BPeIHOT'O BO3OEMCTBUA.

IDaBalTe xe pazbepéMcsa, KakMe COOPYXeHMS MOXHO HasHBaTh
JIOTMHAMM, a Kakue nambaMmu.

Cnamng 3

[InoTuHna.

[ImoTrHa - 9TO COOPYXeHMe, KOTOpOEe IIOJIHOCTBI IIeperopaxmBaceT
PYyCJIO pexkuM ¥ CcOo3maéT Hanop. Ilocjne BO3BEeIOEeHMs IIJIOTMHE
€CTEeCTBEHHEN YypPOBEHb BOIE B pPeKe 3SHAUMTEJbHO IIOBHIIAETCH.
PasHOCTE ypOBHEM BHIIE U HMWXEe IIJIOTMHB (YPOBHEM BEPXHEIO U
HMXHeTO ©Obeda) M e€CThb CTAaTUUYECKMM HANOP, KOTOPHEM CO3IOaeT
IIJIOTVHA .

Cnang 4

[IoBHIWEHME YPOBHS BOIBL 3a [JIOTMHOM IIPUBOOIUT K OOPa30BaAHUIO
BOOOXpaHMIMIa OOJIBILOTO MJIM COBCEM MAJIEHBKOI'O B BMIAE Ipylda -—
BCE OyIoeT 3aBUCETb OT BBICOTHl IIJIOTUHE M pejibebda MECTHOCTU.

Crnamng 5

Emé c IpeBHUX BPEMEH UEeJIOBEK CTajJl BO3BOOUTH IIJIOTUHEL C LIEJIBIO
CO3IaHuU4d BOIOXPaHWUIINII, UTOOH B 3aCyUJIMBHE BpeMeHa
MCIIOJIb30BATh HAKOIJIEHHYI BOLOY XOJIS COOCTBEHHEIX HYXI U IJid
IIOJIMBa CeJIbXO3yToOuM. B COBpeMeHHOe BpeMsa BOIOXPaHUIMIIE
OOBUHO MMeeT MHOTOLIeJIEeBOEe Ha3HAadeHMEe, 3TO — IMIPOBSHEpIreTHKaE,
BOOOCHAOXEeHMEe HACEJIEHHHX [IYHKTOB UM NPEONPUATHUN, MeJuopalusd
(MoMMB CeNbX03yTroamuil) , CO3INAaHME OHOCTATOUYHOI'O YPOBHHA BOIBL OJIS
CyHOOXOICTRa, CHepXMBaHMe OOJbIMX BOX BO BpeMd NaBOoOkKa OJIid
HeIONylleHMsa [NOOTOIJIEHUN TEeppUTOpMuM, pas3BereHMe PHObE. COoBCEeM
HeOoJibllMe BONOXPAaHMIMIIA (IPyZIbl) MOTYyT CO3maBaTbCd C OIOHOM
OIpemneJIEHHOM LeJlblo: ONATh Xe OJd I[IOJMBa OTOPOIOB WMIM OJId
YCTPOMCTBA 3O0HE OTIHIXaA C IIJISAXEeM, IJiS pasBelOeHus PHOb, IJg
yCcTpoMcTea 3abopa BONE OJIA [NOXAPHEX MAalMH.

Crnanpg 6

Eciu BOOOXpaHWMIIMIIE HeOOXOIMMO MHOTMM OTpPacJiaM XO3a¥cTBa, TO
Haop HyXeH IuaposjiekTpocTaHumam (I'SC) . IIpmHumn padoTer I'SC
3akKJUaeTCcsa B CclenyoileM. Boma, OoOHATAasd Ha BHCOTY, obOjlamaeT
IIOTEHUMAJIbLHOM SHEPITMEN, KUHETUUEeCKas DHepIMs BOIH, Nalallen
BHU3Z, IepexonquT B MEeXaHUUEeCKYI SHEPTIUIO BpalleHmMsa
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ITUIPOTYPOMHE. I['MOpOTeHepaTop, YCTaHOBJIEHHBM Ha OOMH BaJjl C
TYypPOMHON, Bpalmasach, npeobpasyeT MEXaHUUECKYID SHEPI'V
TYpPOMHEL B B5JIeKTPUYECKYD 3BHepruo. OTcoia cjelyeT, UYTO dYeM
BEHIIE IIJIOTMHA, TeM OoJiblle Hallop, TeM BHIE MOWMHOCTb I['9C.

Cnang 7

g ymofcTBa MJIOTUHEL KJIACCUOMUMPYIOT IO XapaKTEepHBIM IpM3HaAKaAM
U Ipexne BCero IO MaTepually, M3 KOTOPOI'O MNOCTPOEeHa ILJIOTHHA.
[Io HaMMEeHOBAHUAM «KI'PYHTOBHE» U «OETOHHEE» IIJIOTMHBEI HEe TPYIHO
ooramaTbCcs, M3 UeT'0 OHUM CIeJIaHH.

TPYyHTOBEIE IIJIOTMHBEI — CaMBIY PACHPOCTPAHEHHEIM TUII IIJIOTUHE U3-—
3a TPOCTOTH BO3BeIeHMUS UM HeboJbIMX 3aTparT. Bce TI'pyHTOBEHE
IIJIOTUHE MMEKT TpaleluMeBUOHOEe IIOIepedYHOe CeuUeHMe C BEepPXOBEM
u HM30OBHM OTKOCaMM. Bepxorou OTKOC OOBIUHO yMeeT
IOOIIOJIHUTEJIbHOE IIOKPHTME M3 OeTOHHHIX IIJIMT, KOTOpOe 3alumiaeT
OT pasMbIBa BOJIHAMM CO CTOPOHHE BOOOXPaHMUIIMIEA. B 3aBUCHMMOCTHU
OT TPYHTOBR IIJIOTMHE JEeJISTCHA Ha 3eMJIgHble (M3 TJIMHUCTEIX U
IIeCYaHBIX TPYHTOB), KaMeHHO-3eMJIgHEEe (OCHOBHas YacTb U3
TpaBusa, TaJibKM M CKAJIBHEIX I[IOPOI C LEeHTPOM U3 TITJIMHUCTEX
TPYHTOR) M KaMeHHHEe (M3 T'paBUsd, TaJIbKM M CKAJIbHHX IOPOI) .

Cnampg 8 | CaMOMM BEICOKOM ILJIOTMHOM B MHUPE CpeIny TPYHTOBHBX SBJISEeTCH
KaMeHHO-HabpocHasa oTHuHa Hypekxckol I'OC Ha peke Baxi BEICOTOM
300m. TIlocTtpoeHa oOHa Owmwia B CCCP Ha TeppuUTOpUM PecryOJIMKU
TamXMKMCTaH, CceMdyac 3TO OTOeJIbHOe TOCYyIapCTBO.

Cnamn 9 | He penko [0 MHXEHEPHO-TEXHUUYECKUM YCJIOBUSAM CTPOST ILJIOTMHEL
n3 6HeToHa, OCODEHHO Ha BBCOKOHANOPHEX I'0C. IIJIOTMHEL — 3TO
OUYEeHb OTBETCTBEHHEE COoOpyXeHMs, T.K. MM IPUXOOUTCSA
BEIIEPXMBATH IIPOCTO OTPOMHOE IoaBJIeHME co CTOPOHEH
BOOOXpPaHMUIMIa. B 3aBMCHMMOCTM OT TOIO, KakK OHM BOCIPMHMUMAIT
3Ty HaTrpy3Ky, BeTOoHHEIE [1JIO TMHEL nompa3nessanTcs Ha
TpaBUTAalLMOHHEE, apPOUYHEE M KOHTPOOPCHEE.

Cnang T'paBUTALMOHHEIE — DBTO TINIPOCTO TAXEJNLE, MaCCUBHBEE [IJIOTUHEL,

10 YCTOMUMBOCTBb KOTOPHEIX oObOecrneumBaeTcs OOJbIMM BeCOM. I[Ipoduib
TAaKMX [JIOTMH OJM30K K TPeyTOJbHUKY.

Cnang KouTpdopCHEE MNIOTMHEL COCTOAT M3 OTHEJILHO CTOAIMX KOHTPOOPCOB

11 (CTeHOK TpPeyT'oJIBHOTO Npodmisa), NPOCTPaAHCTBO MexIy KOTOPEMU
IIEPEKPLEITO njamTamMm (6), KOHCOJIBHEIMM YTOJIEeHUIMM (&) uiIu
apxkamMu (B) .

Cnang ApOUYHBIE — 3TO TOHKME KPUBOJMHEMHEE IIJIOTUHBE, MMEIT BEIIYKJIOCTb

12 B CTOPOHY BOIOXPaHMIMIE, yNUPAKNTCHd B Oepera M OCHOBHYK YacCThb
HaTpy3KM IIepelalnT Ha HUX.

Crnamng, CamMasa BEICOKas OeTOHHas IIJOTMHA B Poccum — 5BTO apOYHO-

13 TpaBUTALMOHHAaA (conmpoTuBIAETCH I aBJIEHMIO BOXEBI IByMs

crnocobaMmM BeCOM M YIOPOM apkmu B Oepera) njaormHa CasHO-
lymenckoy I'SC Ha pexe EHuMcel, BeICOTOM 245 MeTpOB, a B MUpe
— apouHas mjgormHa I'OC l3uHbIMH B KurTae BeicoTom 305M.
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Cnang
14

IDaMba.

TepMuH "mamba" nOpomcxomouT OT ToJuiaHnckoro dam  ("mam") .
HasBauusa psalda HUIEPJAHOCKMX TOPOIOB BKJOUAKT B ceba 3TO
cjoeo. Hanpumep, AMcCTepIaM IOOCJIOBHO IIepeBOAMTCHS kak "mamba
Ha peke Amcren", Porrepmam - "mamba Ha peke Porre". BceMm
MB3BECTHAa MCTOPMS O TOM, UTO TOJIJIAHIOUE IDaBHO U YIOPHO CTPOUIIU
naMOBEl CO CTOPOHEL MOPS U TakuM 00pas3oM yBeJMUMBAJIM TEPPUTOPUIIO
CBOEM CTpaHH. TpeTb BCEM TEPPUTOPUM COBPEMEHHOM I['OJNIaHINM
OTBOEBAHA y MOpH.

Cnang
15

Hamba — 5TO BO3BHIIEHME, CO3OabBaeMOe UCKYCCTBEHHBEIM IIyTeM B
30HE BOIHOI'O pecypca M BHIIOJIHAKIEE OTPaIUTEJIbHYK (3allMTHYIO)
WM PETrYyJIMPOBOYHYH OQYHKLMIO. B OCHOBHOM namOa BEHIIOJIHASTCHA B
BUIOEe TPYHTOBOM HACHNM (aHaJIOTMYHO T'PYHTOBOM IIJIOTMHE), OETOH
Xe dYalle BCero MNPMMEHSeTCsa Kak SBallMTHOE I[IOKPHETHME TPYHTOBOM
HACHNM MM OJIA YCTPOMCTBA INPONYCKHEIX COOPYXEHWUM.

Cnang
16

B 3aBMCHMOCTM OT TOTO nOJd dYero BO3BOIMTCA mamba, Kakue
(bB/PiRHiL{DI OHa IOOJIXHAa BBIITIOJIHATDB ornpeneJsideTc4d BUIO IIaJACEJ.
CymecTryeT OOJiblIOE  KOJIMYECTBO BMIOB  namo, paccMoOTpUM
HamboJIiee pPacCHpPOCTPaHEHHEE.

B mnepByn ouepenb 2TO HaMOsl OBBaJIOBAHMSI, KOTOPHE CJYXAT IJId
3allMTE  PEeYHHX M  MOPCKUX IPUOPEXHBIX HU3MEHHOCTEN oT
3aTOIJIEHMA IIaBOIOKaMM, IIPUIIMBaMM, BETPOBEIMM HAI'OHAMM. llabdﬁ&ﬂ
oOBaJIOBAHMA PpPas3MellalnTCa BIOOJIb Oepera pPeKM WM MOpS, UYTOOH
3allMTUTDb HaceJIEHHHE ITYHKTEI, npeanpmAaTmAg, ceJibXOo3yroagmsda oOT
IIOOTOIIJIEHVA BO BpEeEMA PEeE3KOI'o non%éma YPOBHA BOIOEI B PEKe WUIIN
B MOpe. BricoTa HaM6H npm STOM IOOJIXHA HEMHOI'O IIPEBHIIATH
MaKCUMaJlbHO—BO3MOXHEIM YPOBEHDB HOHEéMa BOIOBL.

Cnang
17

[louT B KaXIOM I'OpPOIe BIOOJIb PeK ecTb nambel obBasiopaHusa. Co
CTOPOHE pPEeKM TPYHTOBEE HaMOE dYacTO 3alMlanT OeTOHHEM
IIOKPHITMEM, a MHOI'Za OJjaroycTpamBanT, M TOor'La OHM CTaHOBATCHA
KpacCMBEIMM HaOepexHeMM. Ha wMopckoMm Oepery B Poccum naMOH
obBaJIOBaHUA BCTpeUawnTcsa pexe. Mopckasda pamba Ovlla HOCTPOEeHa
B Coum B JlVMepeTHMHCKOM OyxTe HANPOTMB HOBOTO OJUMMIMMCKOIO
rnapka.

Crnang
18

Conparamomme paMm6sl TpeOyloTCcsa  OJS  COIPSXEeHMS  [IOAIOPHEX
TUOPOTEXHUUECKUX COOPYyXeHuM C Oeperammu. llocjie BO3BeIeHUS
TIJIOTVHEI, npymijerawnume K Hem TeppmuTopmm, MOTYT 3aTOIINTBECHA
BOOAMM BOIOXPAaHMUIIMIE, [IOSTOMYy BO3JI€ IJIOTMHE BIOJIE Oeperos
BOOOXpaHMJIiMilia yCTpamBawnT llabdﬁﬁﬂ. Huxe MNJIOTHMHEL TakXe BO3MOXHO
IIOOTOIIJIEeHNEe npmu IIPOIIyCKe I1aBOIKA . MHOoTOma I'pyHTOBAada
IJIOTMHA, KOTOpas BO3BeIeHa IMNONepéK pycja, OPpOCTO MJIabBHO
nepexoouT B OeperoBy conparanlyln namoy.

Cnang
19

SaummTHEIe HaM6Bl CJIyXaT IOJIA 3alMTH aKBATOPUM IOPTOB, IUJIIO3OBHX
KaHaJIOB OT BOJIH, a TakXe I'OpOoIOB, CTOAWMX Ha Oepery Mop4d,
OT BETPOBOTO HATOHA. 3alMTHEE »OaMmMOb kKak OB CTOST B BOIE, a
CBOVIMMU TOPLIAMU COeIMHEHE! c BeperoM nnn IPyTVMU
TUIPOTEXHUUECKYMU COOpyXeHUaMu . CJIOXHEIE MaHEBPH, TakKue Kak
npuOHTME UM BHIXOI W3 IIOpTa, LUI030BaHMEe, CcydaM ©Oe30llacHeM
BEINIOJIHATL B CIOKOMHOM BOoIe. IJg DTOTO B MOPCKOM IOPTY
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OTropaXxmpeparnT naMbamMm (moJtamm) aKBaToOpMK, OoCTaBJIAA TOJIBKO
InIpoxon mJjid CynoB. He PeaxKo MOJIBL CJlyXaT IMpudajlaMm OJjid CyHnoB,
B DTOM CJlydae MX Jlydlle BHIIOJIHUMTE IIOJIHOCTBIO M3 OeToHa. Ha
pexrax B BerHeﬁ Y HMXHEM YacTu mulo3a  IJaMObl COo3IalT OTIOeJIbHBIM
Inpoxon mjiAd CynoB U CIIOKOMHOE MEeCTO IJIS OXMIOAHMS IJII30BAHUA.

Cnang
20

3HamMeHMTasa mamba B OMHCKOM 3ajiMBe ABJISEeTCS CaMoOM OOJIbUIIOM B
Poccum m OoTHOCUTCSA K 3auMTHBEIM maMmbaMm. ['opon CaHkT-IleTepOypr
cpasy I[OCJie CBOeI0 POXIeHMS IepUoIMUecCKM CTajl NOoIOBepIraTbCHd
HaBOOHEHMAM. BO BpeMs CUJIBHEIX ULTOPMOB BEeTEp C MOPS 3alOHAJM
BOnoy B HeBy, M OHa 3aTamnjimMpaljia ropon. Kak sammTuTh [leTepbypr
OT HABOIOHEHMUM, NpuUIyMaJl B Haudajle XIX BeKa POCCUMCKUM MHXEHED
n MaTeMaTuk [lerp IlleTpoBmu BaszeH. OH NOpenjoOXmil IOCTPOUTH
namby nomnepek OUMHCKOTO B3ajiMBa, HO ToT'ma IPOeKT IIoCUMTalM
OUEeHb CJIOXHBEIM M OCYIEeCTBJIeH OH He Opi. Tomnbko B 2011 rTomy
OBJIO 3aBepUIeHO CTPOUTENLCTBO IaMOvl, He TIOIpoCcTO »nambOrel, a
LIeJIoOTO KOMIIJIeKca. KoMIjiekc wmMeeT OJIMHY 25 C  TIIOJIOBMHOM
KuJoMeTpoB, 11 sBammMTHEIX »DamM®, MeCcTb BOIOONPONYCKHEIX UM IOBa
CYHOOIPOIYCKHEIX COOPYXEeHMM. B OOBUYHEIN IOEHb OHM OTKPHTHE, HO B
cllyyae yYIPO3H HaBOIHEHUS COOPYXeHMA 3BaKpeBaioTcd. [Io rpebHD
naMObpl OPOXOOUT aBTOMaAIMCTPAaJb [leTepbyprckom  Kombuesoun
aBTOMODOMIIEHOM IOOPOTMU.

Cnang
21

IHaM6il MCKYCCTBEHHHX 6acceyHOB VCIIOJIL3YITCS IPM [IPOKJIaIKe
pyceJl KaHaJoB, IPpM COOPYXeHuM OaCCeVHOB IJid NPellpUATUN U
BIIEKTPOCTAHLUUY PA3JIMUHEIX TUIIOB (OepMBalLMOHHEIX ['3C, T'A3C, ToC
u ASC) . JJaMOBl B »TOM CJydae OTCHIAnTCS BIOJbL KaHAJIOB MM II0
KOHTYpPY ©OaccerHa. CylmecTByeT SKOHOMMUHBIM CIOCOO BO3BEIEHUS
KaHaJIoB. BHICOTa KaHajla OOCTUTAEeTCSHS YaCTMUHO 3a CUET BEEMKU
I'PyHTa ¥ UYaCTMUHO 3a CU€T OTCHIIKMA BEIHYTOI'O TI'PyHTaA BIOJIb
TPaHIIEN B BUIIE ﬂaM6. CorJjiacHO TEXHOJIOT'M Ha MHOTIT'UX
BJIEKTPOCTAaHUMAX TpebyeTcd 3anac BOOel B Buige OaCCeNHOB,
CTEHKaMM KOTOPEX HABJIAKNTCHA IlalA6EJ.

Crnang
22

Perynupyionme LDaMOE! CoopyXalTCcH oJis pPeryiIMpoOBaHUS u
BRHINIPABJIEHUS pycejl. UYToOb »OBMXEeHME BOIBL OCYUWECTRBJISJIOCH B
HYXHOM HalpaBJjleHUM, »OaMOBl paclojlaTaldT 100 HEKOTOPEIM yIJIOM K
TeueHM. g nepedopMmpoBkKM Oepera ycTpamBaklT IIOIIEPEUHHE
OaMObl (OYHEI) , KOTOPBIE CIOCOOCTBYIT HapallMBaHMI pPekom bepera
TaM, T'IOe 5BTO HYXHO, YBEJMUEHUID CPeOHEV CKOPOCTU PeKM B
pavoHe MX OeMCTBUA U yTyybJeHuwo pycia. CyumecTByeT elé crnocod
BHINIPABJIEHU S pycia, 3TO Korma nambamum [IePEKPLEIBAIT
BTOPOCTEIEHHEE pyKaBa UM IPOTOKU PEK.

Cnamnng
23

Banaume Nl1.

[l[poReCTM CpPaBHUTEJIbLHEN aHaIM3 IJIOTMH M @»maMb OO uMToI'aM
M3YUYEHHOTO MaTepuala.
CosmarTs CPaBHUTEJIBEHYIO TabJMiy C KpaTKMM OonMcaHueM

XapakKTEPUCTUK DTUX COOPYXEHUM IO OINUHAKOBHM KPUTEPUSIM.
BeimeniMTe caMel CYHECTBEHHBM KPUTEPUM, 10 KOTOPOMY BH Cpasy
oTauuuTe namMOy OT IIJIOTUHEL.

Cnang
24

[IpyMepHE OOpaszel, CPaAaBHUTEJIBHOM TaOJIMLEL
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Cnang Bagaume N2

25 Ha [IpenJIOXEeHHBIX BaM IJIaH—-CXeMax
PAaCIIOJIOXEeHME IIJIOTUMH U namb
obocHyMTE.

HaHeCcure BOBMOXHOE
(pasnuuHEIXx BMIOOB) . CBOE peleHue
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