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MepeyeHb NPaKTUYECKUX 3aHATUN

Kon-Bo

Ne n/n HanmeHoBaHune nabopaTopHbIx paboT 4ACOB

Paspen 1. OCHOBHble TMOHATUA  METEOPOSsIOrTMM U  KIUMaToNorum,
B3aMMOCBSAI3aHHOCTb aTMocdepbl U ruapoccdepbl. Tema 1. OcHOBbI
meTeoponorun. Neorpadmyeckaas ob6onoyka 3emnu. Cucrtema "armocdepa -
rmapoccepa - 6uocdepa”. Temnepatypa Bo3ayxa, ee pacnpegeneHue no
noBepxHoctn 3emnu. Bnara B atmocdepe. ATmocdepHble ocanku. Tema 2.
OcHoBbI kKnumartonorun. BosgywHble maccbl n ux knaccudpumkaums. NoHsaTue
noroabl U KNMMaTta. 3Ha4eHMe MeTeoposiorMyecKknx HabnraeHm u cBeaeHun o
KNMMaTUYECKMX YCNOBUSAX B PbIOOXO3ANCTBEHHOW NpaKTUKe.

MpakTuyeckoe 3aHATME 1. 3HAKOMCTBO C npubopamm n 2
1 cnocobamu n3mepeHns TemnepaTypbl n

OTHOCUTESIbHOM BMAXXHOCTM BO34yXa.

lMpakTnyeckoe 3aHsTME 2. 3HAKOMCTBO C Npubopamn 1 2

cnocobamn n3MepeHns aTMOCHEpPHOro [OaBfieHus,
CKOPOCTU W HanpasfeHus BeTpa; W3ydYeHue LKarnbl
BodopTa, npMHUMNa cocTaBfieHNsa po3bl BETPOB.

Paspen 2. O6was rugponorus

M3yyeHne BoaHbIX 0O0BLeKTOB cywun u MupoBoro okeaHa. 'mpgpoccepa; ee
cTpoeHune u coctaB. Ponb Boabl B husnko-reorpacpmyeckux n 6Monornvyeckux
npoueccax.

MpakTnyeckoe 3aHATME Ne 3. lMocTpoeHune 4

3
BGaTMmeTpuYecKoro nnaHa (cxembl) o3epa

MpakTnyeckoe 3aHATME Ne 4. BbluMcneHne OCHOBHbIX 4

4
MOPOMETPUYECKUNX XapaKTEPUCTUK 03epa

Mpaktnyeckoe 3aHaTMe Ne 5. 3HaKomMCcTBO C 2
npubopammn n cnocobamm n3MepeHnsa pacxoga Boapl B
BogoToke. PacyeT pacxoga Boabl B peke, 4acoOBOro
obbema n moayns croka.

MpakTnyeckoe 3aHaTME Ne 6. lNpubopbl Ana B3ATUS 2
Npo6 OOHHLIX OTNOXEHUN. PacyeTbl N0 onpeaeneHuto
TBEPAOro CTOKa, CTOKa HAHOCOB M MOAyNs TBepOoro
cToKa

NToro 16
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BBEOEHNE

MeTognyeckoe nocobue paspabotaHo gns cneumanbHocTn 35.02.09 BopgHble
BGuopecypchbl 1 akBakynbTypa MAK 01.02 OcHoBbl rugponorum, Bxoasuwen B NMM.01.

Llenbto npoBefeHns NpakTUYecKnX 3aHATUIN ABMNSIETCH 3aKkpennieHne TeopeTnyeckmx
3HaHun, oTpaboTka npuemMoB W npuobpeTeHne HeobXxoaMMbIX HaBbLIKOB pabouuni
npocpeccun. MNpakTuyeckne 3aHATUA HanpaBneHbl HA CTUMYNMPOBaHWE MNO3HaBaTENbHOIMO
MHTepeca oby4valLlmMXCa W OpUEHTMpPOBaHbl Ha Oyayulylo  npogeccuoHarnbHyo
AEATENbHOCTb.

Mepen npoBeaeHNEM NpaKTUYECKNX 3aHATUIN oBy4vatowmnecs ob6a3aHbl npopaboTaTb
COOTBETCTBYHOLUMN MaTepuars, yACHUTb Lefb 3aHATUS, 03HAKOMUTLCA C COAEPXXaHUEM U
nocrefoBaTesNibHOCTbIO €ro NpoBefdeHus, a npenogasartesfle — MPOBEPUTb UX 3HAHUSA U
rOTOBHOCTb K BbIMNOMHEHMIO paboTbl B Xo4e Onpoca, MPOBECTU MHCTPYKTaX MO TEXHUKE
BGesonacHoCTW.

MpakTnyeckne 3aHATMA BbIMOMHAKOTCA Ha Nnowagke TEXHUYECKUX CpeacTs
pbl6ONOBCTBA, aKBaKyIbTypbl M MapUKyNbTypbl. 3aHATUA  BbINOMHAETCA YyYallMMUCS
MHOMBMAOYanNbHO UM B Manbix rpynnax. [llepea BbINOAHEHMEM NEPBOro MpakTU4eCKoro
3aHATUA NPOBOAMTCH BBOOHbI MHCTPYKTaX MO TexHUKe 6e3onacHocTn Ansa yyawmxcs ob
obwux npasunax pabotbl M noBegeHus B nabopatopun. OTMeTka O NpoBeLEeHMM
BBOZHOIO MHCTPYKTaxa no TexHuke 6e30onacHOCTM JernaeTcs B crneunanbHOM XypHane
noA poCnuChb yyalumxcs.

[na NnpakTuyecknx 3aHATUA Kaxabli CTYAEHT LOMMKEH UMEeTb OTAENbHYO TeTpaab, B
KOTOpOM ochopmniseT maTtepuanbl B COOTBETCTBUM C TpeboBaHuaAMK. 3anucu genaroTcs
NaKOHWYHO W akKypaTHO, Tabnuupbl, rpagukn N PUCYHKU — KapaHgawom. B KoHue
NPaKTUYECKOro 3aHATUA 0by4YatoLLMNCa OOSMKEH caenaThb 3akrntoyeHne (BbIBOA).

lMocne Kaxgoro MpakTU4ecKoro 3aHATUS npoBoauTca  3adeT. Ha 3advete
obyvaloLWNNCca OO0SMKEH: 3HaTb TEOPU MO AaHHOW Teme; YMeTb MpoaHanuM3nmpoBaTtb
nonyyeHHble pesynbTaTbl (B COOTBETCTBUM C OCHOBHbIMM TpeboBaHUSAMU K 3HAHUSM U
YMEHUSIM NOo JaHHOM Teme paboyern nporpammbl).

B pesynbTtate ocBoeHus maTepuana y obyyarolmxcs popMUpYOTCS crneayrowme
komneTeHumn: MK 1.1.

LokymeHm ynpaensiemcsi npozpammHbimu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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OBWNE METOAMNYECKME YKASAHUA

[na ycnewHoro BbINOMHEHNA MpPaAKTUYECKNX paboT obyyarowmeca OOSMKHbI
BbINONHATL BeCb OObeM [OMalUHEN MNOAroTOBKM, YKa3aHHbIA B TEOPETUYECKOM 4YacTu
npakTu4ecknx paboT. BbinonHeHM0 Kaxaon paboTbl NpeallecTByET NpoBepka roTOBHOCTH
obyyatoLerocs, Kotopasi NPOBOAMTCS NpenogaBaTenem.

lMocne BbiNnonHeHnss paboTbl obyyarouMe MNPeacTaBnslT OTYET C  aHaNM30M
MonyYeHHbIX pes3ynsTaToB U BbiBO4aMu. [na caaym npaktudeckon paboTbl HE06Xoanmo
NoAroTOBMTLCS MO KOHTPOSbHLIM BOMPOCaM.

Bce npaktnyeckme paboTbl BbINOMHAKTCA ObyvyalwmmMmuca MHAMBUAYANbHO.
MpakTnyeckne paboTbl AOMKHbI OblITb O(OpMMEHbl B COOTBETCTBUM C TpeboBaHMsIMK
yyebHo-meTogmyeckoro nocobus. [Mpu  BbINOMHEHMM CXEeMaTU4YeCKOro pUCYHKa Bce
KnoyeBble fetanu u  ya3nbl npubopa [omkHbl ObiTb  M300paXKeHbl OTYETNBO WU
NPOHYMePOBaHbI C NocneayoLen pacimgpoBKON.

[na BbINOMHEHUA NpaKTUYeCcKux paboT CTyaeHTy HeobxoauMmMo MMeTb TeTpanb,
NPOCTOM KapaHgall, pyyky, nactuk. CTyAeHTbl Ha 3aHATUN BEAYT OTYETHYIO JOKYMEHTaLNI0
B BUE 3anucen U pucyHKOB B TETpaau rno crieqyolen cxeme:

1 HaTa.

2 Homep 1 HasBaHWe NPaKTUYECKOro 3aHATUS.

3 Lenb paboTbl.

4. 3apaHue Ne....

5. KOHCNeKT TeopeTnveckom 4actm paboThl.

6. BbINonHeHne npakTU4eckomn Yyactu paboTbl, COrnacHo 3agaHus.

PekomeHayemyto nutepatypy MOXHO MCNOMb30BaTb AN OOMOSHUTENbHOMO YTEHUSN
1 NOArOTOBKM K TECTaM.

lMocne BbINOMHEHMS NpakTU4ecknx pabot oby4varolmecss coatoT 3a4eT, Ha KOTOPOM
npenogasarterib NPoOBepseT Ka4eCcTBO U 06bEM YCBOEHHOTO MPaKTUYEeCKOro matepuana.

MpakTnyeckne 3aHATUA, MPOMYLIEHHble OOy4aloWnMUCa N0 YBAXUTENbHBIM W
HEeyBaXXWUTESbHbIM  MPUYMHAM, BbIMOSHAKTCA  CaMOCTOATENbHO C  0bsa3aTeribHon
nocnegyroLen sawmTon nx nepes npenogasarernem.

LokymeHm ynpaensiemcsi npozpammHbimu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Pasgen 1. OCHOBHbIE NOHATUA METEOPOSIOrUU U KITMMATOSOruUN,
B3aMMOCBA3aHHOCTb aTMmocdepbl U ruapocdepbl

Tema 1. OcHoBbI MeTeoponorun. Neorpacdunyeckaa obonoyka 3emnu. Cucrema
"aTmocdepa - rmapoccepa - 6uoccepa”. Temneparypa Bosagyxa, ee
pacnpegeneHue no nosepxHoctu 3emnu. Bnara B atmocdepe. ATmocdepHble
ocajkKm.

Tema 2. OcHoBbI KnuMaTtonornu. BosayuwHele Maccbl U UX Knaccudpukaums.
MoHATMe noroabl U KNMMaTa. 3Ha4eHne MeTeoporiorM4ecKux HabnraeHn n
cBeAeHUN O KITMMaTU4YeCKMX YCNOBUAX B PbIOOXO3ANCTBEHHOM NpaKTUKe.

MpakTnyeckoe 3aHaATMEe 1. 3HaKOMCTBO C npubopamm u cnocobamu
M3MepeHUsa TemnepaTypbl U OTHOCUTENIbHOM BIAXHOCTU BO3AyXa.

Llenb 3aHATMA — nonyyeHne HaBblka paboTbl ¢ nNpubopamu AN U3MepPeHus
TemnepaTypbl U BaXXHOCTU BO3ayXa.

Matepnanbl wun  obGopyaoBaHuMe:  TepMOMETPbl  MEeTeoposiorm4yeckue,
NCUXPOMETPbI pasHbIX MoAenen, rurpoMmeTp ncuxpometpudecknn BUT-1 n BUT-2;
ANCTUNNMPOBaHHasA BOAaA.

3apaHue 1. MN3yunTb M 3aKOHCNEKTUPOBATb MaTepuan TeopeTMYEecKOoW 4acTu
3aHATUS.

TeopeTunyeckasa 4yacTb
Ona un3MepeHuMst TemnepaTtypbl BO3dyXxa WMeeTcsl OOCTaTOMHO  MHOro

TepMomMeTpoB, HO B OCHOBHOM WUCNOJIb3YKOT 3J1IeKTpuyeckune, ﬂe(*)OpMaLI,I/IOHHbIe n
XNOKOCTHbIE.

OnekTpuyeckne TEpMOMETPbI: [LOENCTBME OCHOBAHO HAa W3MEHEHUM noA
AenctBnem  Temnepatypbl MO0  9NEKTpoABMXKYLLEW Cuibl B TepMocnasix
(TepmMoaneMeHTbl, Tepmonapsl), NMMOGO 3NEKTPUYECKOrO COMPOTMBIIEHNSA MPOBOAHUKOB
(TepMOMETpbI CONPOTUBIIEHUS, TEPMUCTOPDI).

[edopMaLmnoHHble TEPMOMETPbI: AENCTBUE OCHOBAHO Ha U3MEHEHUU FIMHENHbIX
pasMepoB TBepAblX Ten C U3MeHeHWeM TemnepaTtypbl. B meTeoponorum npumeHsieTcs
oovH BuA OedopMauUMOHHLIX TEPMOMETPOB — OuMeTannuyeckme TepMOMETPbl, B
KOTOpbIX BMeTannuyeckas nnacTUHKa Npu N3MeHeHUn TeMmnepaTypbl n3rnbaeTcs.

XnokocTHble TepMOMETpbl: [AeNCTBME OCHOBaHO Ha W3MeHeHuu obbema
XKMOKOCTM NPU U3MEHEHMM TEMMEPATYpb.

OCHOBHbIMM  YacTMU  XMAKOCTHOrO TepMOMeTpa SBMSTCA  HaMNONHEHHbIN
XMOKOCTbIO CTEKMSIHHbIA  pe3epByap, COEOMHEHHbIN C  KanunnspHou TpyOKOW,
CcBOOOAHbLIA KOHEL, KOTOPOW 3anasiH, CKpenreHHasi C pe3epByapoOM MW Kanunmisipom
NnacTUHKa C TemMnepaTypHOW LUKanoW M cnasiHHasi ¢ BEpXHel 4acTblo pesepByapa
UMIMHOPUYECKas CTeknsiHHasi 060noYka, BHYTPU KOTOPOMW YKpenneHbl Kanunnsp w
LKana.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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MNopsgok NpoBeAeHUS USMEPEHUIN C NOMOLLLIO TEPMOMETPOB

OTcyeTbl nNokasaHWn TEepPMOMETPOB nNpou3BoaAT C ToudHocTbto o 0,1 °C
He3aBMCMMO OT LUeHbl geneHuss wWwkanbl. [Ona obecnevyeHnMss TakOW TOYHOCTM
HeobGxoaumMo cobntogaTh onpeaerieHHble npaBuia NpouM3BOACTBA M3MEPEHUN U UX
nocnegoBaTenbHOCTb.

1. BocnpuHumatrowiaa dactb npubopa (KUMOKOCTHbIN pe3epByap) AOSMKHA
HaxoOuUTbCA Hag noacTUnaroWwen MNOBEPXHOCTbIO Ha BbICOTE He Huxe 1,5 ™
(cTaHgapTHas BbiCOTa — 2 M; MMEHHO Ha TakKOM pacCTOsSHUMM OT NoACTUNaroLLen
NOBEPXHOCTU HaXOAATCA BOCMPUHMMAlOLLME 4YacTu NpubopoB B MCUXPOMETPUYECKUX
Oyakax Ha MeTeocTaHumMsX). OTO CBA3AHO C TEM, YTO HXKHUIA Cron Bo3ayxa 4O BbICOTbI
1,5 M HaxoguTca nog 60nbWNM BAUAHUEM NOACTUMNAOLEN NOBEPXHOCTH.

2. TepmMoMETp OOMKEH:

- HaxoOuTbCA B TEHW, MOCKONbKY Ha COSMHLE OH MOKa3biBaeT COOCTBEHHYHO
TemnepaTtypy npubopa;

- XOopowo npoBeTpuBaTbCA (Xopowo o6ayBaTbCsA BO3Q4YXOM); B MNPOTMBHOM
criyvae, OH rnokasblBaeT TemMnepaTypy B TOM 3aMKHYTOM NPOCTPAHCTBE, B KOTOPOM OH B
AaHHbI MOMEHT HaxoauTcs;

- TepMOMeTp [oSkeH OblTb BbiAepXaH He MeHee 5 MUHYT, 4TOObl OH ycnen
BOCMNPUHATbL TEMMNEpaTypy OKpy»KatoLen cpeapl.

3. I'Ip|/| onpegeneHnn rMnonoXxeHmAa KOoHLua ctonbuka >XWAOKOCTM B Kanunngdpe
OTHOCUTEJIbHO LWKallbl Jyd 3peHUA OOJDKeH ObITb nepneHaukyndpeH LKalne B TO4Ke
oTcyeTa.

4. OTcyeT CHMMAKT NO BOrHyTOM (€CnM TEpPMOMETP CMIMPTOBOM) WNM MO
BbIMYKNOW (ecnn TepMOMETP PTYTHbLIN) YacTU MeHMUCKa.

5. OTcyeTbl cnegyeT genatb ObICTPO.

6. B nepBylo o4yepedb OTCUMTLIBAIOT AecATble OONW rpagyca, a 3atem Lernble
rpagychl. Takas nocrnenoBaTenbHOCTb OTCYETOB UCKMoYaeT MorpelHoCcTb U3MepeHuns,
BbI3bIBAEMYyl0 BNUAHMEM Habnoaatens Ha TEPMOMETP — OH MOXET HECKOJbKO HarpeTb
UMK OXNaguTb TEPMOMETP, COOTBETCTBEHHO M3MEHUB €ro fnokasaHus U, TeM cambiMm,
BHECS MOrpeLLHOCTb B U3MEPEHUS, KOTOPYIO HeMb3s YYeCTb.

NSt UCKNIOYEHNS1 MHCTPYMEHTarIbHOM MOrPeLIHOCT B OTCYETbI MO TepMOMeTpam
BBOAST NOMNPaBKM, B3ATbIE U3 UX MOBEPOYHbIX CBUOETENbCTB.

7. 3anucm BedyT Ha cneumanbHbiX GnaHkax (Ha NPaKTUYECKUX 3aHATUSX — B
TeTpagsx, B NoAroToBNeHHbIX Tabnuuax).

Hanbonee pacnpocTpaHeHHbIMXU MeTo4aMU W3MEPEHUS BAXHOCTU BO3ayxa
ABMIAKOTCA NCUXPOMETPUYECKNA N TMTPOMETPUYECKUN.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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McMXpOMETPUYECKUIA METOZ, LLUMPOKO MPUMEHSIETCA NPU U3MEPEHUN BIaKHOCTU
BO3[lyXxa M ABMNSAETCA OCHOBHbIM B MeTeopororu. OH OCHOBaH Ha 3aBMCUMOCTU
WHTEHCUBHOCTM UCMNapeHnss C BOAHOM MOBEPXHOCTU OT Aeduuuta  BNaxHoOCTU
conpuKacaloLLIerocs ¢ Heit Bosayxa.

Mpubopbl, KOTOpble MNPUMEHSIIOTCA MNPU  M3MEPEHUN BMAXHOCTM BO3ayXa
NCUXPOMETPUYECKMM METOAOM, Ha3blBAOTCS NCUXPOMETPaAMM.

McuxpomeTp - Npubop ANS U3MepPeHWUst BRaXKHOCTM UM TemrnepaTtypbl BO3gyxa.
MpUHUMN OEencTBUS MCMXPOMETPaA OCHOBaAH Ha pPas3HOCTM MOKa3aHUM Cyxoro W
CMOYEHHOro TEPMOMETPOB B 3aBUCMMOCTU OT BIIAXXHOCTW OKpY)KatoLLero Bosayxa.

MpakTuyeckasn yactb

3apaHue 2. BbINONHUTL M3MEPEHUE TeMMNepaTypbl U OTHOCUTENBHOW BNAXXHOCTH
BO3yXa C MOMOLLIbIO NCUXpomeTpa.

[NopsigoK BbINONHEHNS 3a4aHUSI:

1) NoarotoBuTb NPUBOP K 3KCNnyaTaumm.

2) YcTaHOBUTb TUrPOMETP B BEPTUKANbHOM MOMOXEHWM Ha YpPOBHe rnas
paboTatwowero ¢ HuM. B mMecTe ycCTaHOBKM rurpoMeTpa [OfKHbl OTCYTCTBOBaTb
BMOpauLnn, UCTOYHMKM Ternna unu xonoga, cosfarwlimMe pasHuly TemnepaTtyp Mexay
HWXHMM, OCHOBHbIM pe3epByapoM U BEPXHUM 3anacHbiM 6onee yem B 2 °C.

3) BolgepxaTb NncuxpomeTp B 3agaHHOM MecTe He meHee 10-15 MUHyT.

4) HauyepTtuTb B TeTpagu tabnuuy 1.1.

Tabnmuya 1.1 — [aHHble N0 M3MEepeHuto TemnepaTypbl U OTHOCUTENbHOW
BNaXXHOCTU BO3ayxa

[aTta « » 20 r.

Ne ncmxpomeTpa

Ne nomeLleHuns

OTtc4eT no cyxomy TepmomeTpy, °C

Monpagka, °C

Temnepartypa ¢ y4eToM nonpasku, °C

OTcYeT No BNaXxHOMy TepMomeTpy, °C

lNonpaseka, °C

Temnepartypa ¢ y4eToM nonpasku, °C

PasHoCTb nokasaHu TepmomeTpos, °C

OTHocuTenbHas Bna)HocTb, %

5) 3anucaTb B Tabnumuy Ne ncuxpomeTpa v NOMELLEHUs, B KOTOPOM MPOBOASATCS
N3MepeHms.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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6) CHATb NokasaHus OBYyX TEpPMOMETPOB N BHECTU UX B T861'II/ILI,y.

Mpn cHATUM oTcyeTa npubop OepxaT B pyke BepTUKaNbHO, 3a OrnpaBy B
BbITAHYTON pyke (noganbwe o1 cebs). Ma3 paboTatowero ¢ nNpubopom AO0STKEH
HaxoOuMTbCA Ha YPOBHE MeEHMUCKa XuakocTn. Temnepatypy onpenensitot no
TepmomMeTpam ¢ TouHocTbo o 0,1 °C.

7) K oTcunTaHHbIM nokasaHusiM BHECTM MOMpPaBKW, NPUBEAEHHbIE B NacrnopTe Ha
ncmxpomeTp. [lonpaBky HeobGxoaumo BblbupaTb Ansi TOW Kanubpyemom OTMETKM,
KoTOopas saBnaeTca Gnumkanwen K UISMepeHHOMY 3HAYEHUIO.

8) 3anucaTb NokasaHns TEPMOMETPOB C Y4ETOM MOoMnpaBKu.

9) BbluucnuTb pasHOCTb Temnepatyp MO  «CYXOMYy» U «BII@XXHOMY»
TepMomeTpam.

10) OnpenenuTb OTHOCUTENBHYH BMAXHOCTb BO3AdyXa MO NCUXPOMETPUYECKON
Tabnuue, NpUKpennéHHon Ha kopnyce npubopa.

dopma oT4yeTa

KoHcnekT TeopeTnyeckomn 4actu paboTbl.
3anonHeHHaa Tabnvuya 1.1.

YcTHOoe cobecenoBaHme MO KOHTPOSIbHBIM BOMPOCaM.
TecTupoBaHue.

BN =

KOHTpOIbHbIE BONPOCHI AS151 CAMONPOBEPKU

1. Kakve Tunbl TEpMOMETPOB WUCMOSb3YITCA B METEOPOSIorMn Ansi U3MEpPEHUs
TemnepaTypbl Bo3gyxa?

2. Ha yem ocHoBaH npuHuun paboTbl XMOKOCTHbIX TEPMOMETPOB?

3. MNepeuncnute TUNbl XNOKOCTHBIX TEPMOMETPOB U YCNOBUSA NX NPUMEHEHUS B
3aBUCMMOCTM OT TeMNepaTypbl.

4. HasoBuTe OCHOBHble MpaBuna, cobnogeHne KOTOopbiIX HeobxoaMmo npu
n3MepeHun TemnepaTypbl BO3gyxa.

5. KakoB nopsiAoK CHATUS NoKa3aHUW TEPMOMETPOB?

6. C Kakon TOYHOCTbLIO NPOM3BOANTCS OTCYET N0 TEPMOMETPY?

7. Kakne npmnbopbl cnyxat Ansa namepeHusi BaxxHoCTu Bo3gyxa?

8. Yrto takoe ncuxpomeTtp?

9. MNepeuncnute pasHOBUOHOCTM NCUXPOMETPOB.

10. KakoB npuHumn paboTbl ncuxpomeTpa?

11. Kak npoBoAATCSA N3MepeHNs C MOMOLLIbIO TMrpoMeTpa NCUXPOMETPUYECKOro?

Cnucok nutepatypsbl [1]

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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MpakTnyeckoe 3aHATHE 2. 3HAKOMCTBO C NpMbopamMu U cnoco6amm nsmepeHus
aTMoccpepHOro AaBneHNUs, CKOPOCTU U HanpaBrieHUs BeTpa; udyyeHue LWKanbl
BodopTa, NnpuHLUMNa cocTaBrieHUs po3bl BETPOB.

Llenb 3aHATMA — nonyuuTb HaBblk paboTbl C npubopamu ANs U3MepeHus
aTMocdepHOro AaBneHusi, CKOpoCTM U HanpaBneHus BeTpa.

MaTtepuanbl 1 obopyaoBaHue: OGapomeTp-aHepou, aHeMOMETPbl pasHbIX
KOHCTPYKLUWI (YalleYHbln, KpblfibYaTbl, TEPMUYECKUI), KOMNAcC, CEKyHOOMED.

3apaHue 1. |/|3y‘-lI/ITI:> N 3aKOHCMNEKTUpPOBaAaTb MaTepuar TeOpeTquCKOVI 4yacTtun
3aHATUA.

TeopeTnyeckasa 4actb

[asneHve Bo3gyxa wuamepsawT b6apomeTpamu. C MomeHTa wu3obpeteHuns 3.
Toppuyennn ©Gapometpa (1643 r.) ero KOHCTpPyKUMss Oblia  3HaAYUTENBHO
ycoBepLUeHCcTBOBaHa. PasnunyatoT Tpu Tuna 6apomMeTpoB: pTyTHbIE, TMNCOTEPMOMETPbI
(TepmobapomeTpbl) 1 aHepouabl. [Ana HenpepbiBHOW perncrpaumm atmocepHoro
AasneHus cnyxat 6aporpadbl. baporpadbl MoryT 6bITb CyTOYHbIMKU (OOMH OBOpPOT
GapabaHa coBeplaetca 3a 24 4) M HepenbHbiMM (oguMH obopoT 6GapabaHa
coBepwaetca 3a 176 4). B aKkcneguMUMOHHOW nNpakTUKe MpuMeHsaT 6GapomeTp —
aHepous.

bapomeTp — aHepoug — OCHOBHOW Npubop Ans mMaMepeHuss aTMocdepHOoro
AaBNeHns B NOSieBbIX YCNOBUAX U Ha cyaax.

CkopocCTb BeTpa M3MepsieTca B MeTpax B cekyHay (Mm/c), B KnomeTpax B 4ac
(km/4; 1 m/c = 3,6 KM/4) unu B y3nax (y3en - Mopckas Mung B yac; 1 mopckasa muns =
1852 M, noatomy | ysen = 0,514 wm/c).

Cwuna BeTpa (ckopocTtb) oT 0 oo 12 6annoB MoxeT ObITb onpeaeneHa Bn3yanbHO
C ncnosnb3oBaHueM wkanel ©. bodopTa.

3a HanpaBsreHue BeTpa NPUHUMALOT YaCTb FOPU30HTA, OTKYAa AyeT BeTep (BeTep
ayeT «B KOMNAc»). HanpaBneHve BeTpa wu3amepsieTcsa B rpagycax wunu pymbax
(HasBaHusIX YacTen cBeTa). ATO HanpaBrieHMe MOXHO yKasaTb, Ha3BaB NMbO CTOPOHY
ropusoHTa, OTKyga ayeT BeTep, nubo yron, obpasyembll HanpasreHMeM BeTpa C
MepuanaHom HabnogaTens, T. €. ero asumyT.

HanpaBneHne BeTpa B pymbax ropusoHTa onpegenswT no 16-pymboson
CUCTEME:

yeTblpeM rnaesHbiM — C, 1O, 3, B;

yeTblpeM YyeTBepTHbIM — CB, OB, 03 n C3;

BOCbMM npomexyToyHeiM — CCB, BCB, BIOB, KOIOB, HOKO3 303, 3C3, CCS3.

[na o6o3HayeHns pym6oB MCMOMb3yKTCs HavanbHble OYKBbl Ha3BaHWUIA CTOPOH
ceeTa: cesep (C), tor (KO), BocTok (B), 3anag (3). MHorga ncnonb3yoT natnHckne 6ykBebl
N, S, W, E.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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Posa BeTpos

[ns Toro 4tobbl MMeTb HarnsigHoe npeacTaBrieHne O BETPOBbLIX YCMOBMSIX 3a
KaKoW-TO MPOMEXYTOK BpeMeHWn (Heaento, Aekady, Mecsu, rod, B CpeAHEMHOroNeTHEM
MCYUCIIEHMM), CTPOSIT PO3y BETPOB - Amarpammy, OMUCHLIBAOLLYH PeXUM BeTpa B
AaHHOM MecTe. [1ns NoCTpOoeHnst po3bl BETPOB NPUMEHSIIOT pasfinyHble Crnocobbi.

CKkopocTb BeTpa WU3MeEpPAT C  MNOMOLLUbKD aHEMOMETPOB:  KpbifibyaTblX,
TEPMUYECKMX N YaLLEYHbIX, PYYHbIX 3NEKTPOHHbIX, LMPPOBLIX NepeHOCHbIX U np. OHu
pasnu4alTCca No BHELUHEMY BMAOY W XapakTepy MPUeMHOM 4acTu, OOHAKO MPUHUMM UX
paboTbl OAMHAKOB.

Mpubopbl, un3MepsOWMe CKOPOCTb W HanpaefeHwe BeTpa, HasblBaKTCH
aHemopymbomeTpamu (Unn BeTpomMepammn).

Mpunbopbl, pErMCTPUPYIOLLNE CKOPOCTb BETPA, — 3TO aHeMorpadbl.

Mpnbopbl, perucTpupyrolmMe  CKOPOCTb M HanpaefieHne  BeTpa, —
aHemopymborpadbl (camonucubl BeTpa).

[MopsaoK N3MEpPEHUsI CKOPOCTU U HanpaBeHUs BeTpa:

AHEMOMETP C BbIKITHOYEHHbLIM CHETYMKOM YCTaHABNUBAKOT Ha CTONGE Ha HY>XHOW
BbICOTE, BEPTUKANbHO, NSIOCKOM NMOBEPXHOCTBLIO KOpnyca napanfefnibHO HanpasfeHUto
BeTpa, WKanbHOM CTOPOHOM K Habnoagarteno.

Ecnu namepennsa npoBogaT B NOMEBbLIX YCIOBUAX, TO CTAHOBATCS NULIOM K BETPY
M NOQHMMAIOT HaZ rosIoBOW BbIMMEN (TOHKasi NeHTa, Nosiocka TKaHu nu dymaru asivMHomu
0,5-0,8 m). lNo HanpaBneHuto BbIMMENa CHMMaKT OTYET MO KOMMNAacy B rpagycax vnm
pymbax, onpegensisa, oTkyaa AyeT BeTep. AHEMOMETP AepXaT B pyKe, BbITAHYTOM B
CTOpPOHY-BBEPX Ha BbicoTe 1,5-2 M, 4TOObI NnockocTb umdepbnata pacnonaranacb
nepneHauKynapHoO HanpasfeHuo BeTpa.

lMepen HavyanoM WUW3MEpPEHUs 3anucbiBalOT MOKa3aHUs BCeX Tpex CTpenok
(dbmkempyloTca NokasaHus CTPENnoK Ha Kaxaown wkane). Yepes 1-2 muH (BpalleHus
yawek 6e3 BKIIOYEHHOro cYeTyMka) OOHOBPEMEHHO BKMHOYAKT CYETYMK (NepeBoasaT
appeTup B BEPXHEE MONOXeHME) n cekyHaomep. BoigepxmeatoT 3agaHHoe Bpems (100
C) U He MeHdAs TMONOXEHNA aHeMoMeTpa, OOHOBPEMEHHO BbIKMYAKT CYETYUK
aHemomeTpa M cekyHoomep. CHumMarT BTOPOM OTCYET M 3anUCbIBAOT HOBbIE
nokasaHmsa aHemomeTpa. [Janee n3 HOBbIX NOKa3aHMM BbIYUTAKOT NokKa3aHua npubopa,
3apukcmpoBaHHble nepen Havyanom namepeHun. PasHoCcTb nokasaHun cyetymka oenar
Ha 4YUCNO CeKyHA, B Te4yeHue KOTopbIX npousBoaunuck mamepenust (100 c), Takum
obpasom, onpefenssi CpeaHee YMCNo AeSNeHN B CEKyHAY .

CpefHIo0 CKOPOCTb BETpa B MeTpax B CEeKyHAYy HaxoAsaT no rpagympoBOYHOMY
rpacuky (B NOBEPOYHOM CBMAETENbCTBE AAHHOrO aHemomeTpa) unu nogbupatoT no
HOMepy npubopa COOTBETCTBYHOLLMA cepTudmKaT (Mpumep cepTudukata npuBedeH B
Tabn. 2.2). Mo cepTtudumkaty, Nytem MHTEPNONsUMM NepeBoaAT CKOpPOCTb BeTpa w3
obopoTos/c (gen./c) B M/c. Pe3dynbTaTt OKpYrnsT 40 AECATbIX M/C.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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[MpakTnyeckasa Yactb

3apaHue 2. ViamepuTtb faBneHue Bo3ayxa ¢ nomoLllbto 6apomeTtpa-aHepounia.
MopsaoK BbINONHEHUS 3a4aHns:

1) HauepTtuTb B TeTpagm tabn. 2.3.

Tabnuua 2.3 — Pe3ynbTaTbl UI3MeEPEHUs 4aBreHnsa Bo3ayxa

Hata «__ » 20 .

BapomeTtp-aHepong Ne

Otc4yeT GapomeTpa, rfa

[MonpaBka Ha TemnepaTtypy, rMa

LllkanoBaga nonpaska, rfla

CymmapHas nonpaska, rfla

McnpaBneHHoe gaBnenue, rfla

WcnpaBneHHoe aaBrneHue, Mm pT. CT.

2) CHATb KpbIWKy npubopa (Mnun oTKpbITb yTNNAP).

3) 3anucaTb B Tabnuuy 2.3 ykasaHHbI Ha aHepounge Ne npubopa.

4) B3aTb npubop B pykn U gepxka ero ropusoHTanbHO, CMOTPETb CBepXy (nyd
3peHns JoImKeH OblTb NepneHanKynspeH NIoCKOCTM LWKasbl) CTPOro BAOMb CTPESKN, Tak

4YTOObI ee CNSOLLEHHbIN KOHEL, BbIrisgaen Kak BOSIOCAHast NUHKA.

5) Ecnn B gaHHOM aHepouae eCcTb TeMnepaTtypHasi Lwkana, npexae BCero, CHATb
nokasaHue TepMmomeTpa ¢ TouHocTbo 4o 0,1 °C.

6) MocTyyaB cnerka KOHYMKaMK NarnbLEB NO CTEKNy aHepouaa, CHATb OTCYET C
TOYHOCTbI A0 AecaTbix rlla:

- 3anucaTtb Gnmkanwee K KOHYMKY CTpenku (MeHbllee M3 OBYyX) Lenoe 4ucro
rMa;

- nobaButb K Hemy (0e3 3andaton) Gnuxanwee KONUYECTBO UENbIX AefeHun
(mecatbix gonen uenoro Ynucna) U NOCTaBUTb 3andaTyto; 3TO MO3BOSIUT aBTOMaTUYECKN
yBeNuYNTL NokasaHus aHepounga B 10 pas;

- CHATb Ha rnas gonuv AeneHusi, OpUEHTUPYSCh NO KOHYUKY CTPESIKU.

7) 3akpbITb KpbILIKY aHepouaa.

8) 3anucatb nony4eHHbIN pe3ynbTaT B Tabnuuy 2.3.

9) B cHATbIe noka3aHWsi BBECTU MOMpPaBKU:

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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10) PaccuuTtaTb CyMMapHyr MOMpaBKy Kak anrebpanyeckylo Ccymmy BCEX
nepeyncrieHHbIX NonpaBoK.

11) PaccuutaTb McnpasreHHbIN pe3ynbTaT Kak anrebpandeckyto CyMmMy CHATOMO
oTcyeTa M cymmapHon nonpasku B rlla.

12) 3anncatb OKOH4YaTEnNbHbIA pe3ynbTaT B MM PT. CT., y4MTbiBasg COOTHOLLUEHNE
eanHuny gasnenuns: 1 mm pt. cT. = 1,333 M6 = 133,3224 NMa = 1,333 rla

dopma oT4yeTa

KoHcnekT TeopeTuyeckon yactu paboTbl.
3anonHeHHasa Tabnuua 2.3.

YcTHoe cobeceioBaHme MO KOHTPOSIbHBIM BOMNpOCcaM.
TecTupoBaHue.

i NS

KOHTpOSbHbIE BOMPOCHI ANs1 CAMONPOBEPKN

1. Kaknmun npnbopamm namepsietcss atmocpepHoe gaBrneHne, B Kakux eguHmuax?

2. MpuHumn paboTtbl bapomeTpa-aHeponga?

3. Yto MOXHO onpeaenuTb ¢ NnomoLbio Tabnuusl bogopTta?

4. Y70 Takoe po3a BETPOB U AN Yero OHa CIy>XUT?

5. KakoB npmMHUMN NOCTPOEHMUS PO3bl BETPOB?

6. Kakumu npnbopamm namepseTcsa CKOpoCTb U HanpaBreHne BeTpa?

7. KakoB npmHumn paboTbl py4HOro Yawe4yHoro aHemomeTpa?

8. PacckaxuTe nocnegoBaTenbHOCTb W3MEPEHUA AaBrneHus BO3gyxa C MOMOLLbIO
GapomeTpa-aHepouvaa.

9. PacckaxuTe nocnegoBaTeNnbHOCTb W3MEPEHUSI CKOPOCTM BeTpa YalleYHblM
aHEMOMETPOM.

Cnucok nutepatypsbli [1]
Paspen 2. O6wasn rugponorus
U3yuyeHne BoaHbIX 06beKTOB cywun u MupoBoro okeaHa. 'mapocdcepa; ee
cTpoeHue un coctaB. Ponb Boabl B husuko-reorpadpuyeckmx u bnonormyecknx

npoueccax.

MpakTnyeckoe 3aHaTne Ne 3. NocTpoeHne 6aTuMeTpMYECKOro nnaHa (cxembl)
o3epa

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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Llenb 3aHATUA — Nnony4nTb HaBblK NOCTPOEHUA 6aTmmeTp|/|quKoro nrnaHa o3epa.

MaTtepmnanbl n ob6opyaoBaHue: NpoMepHbli abpuc o3epa (pasnuyHbie
BapuaHTbl 03ep), 6enas Gymara dopmata A4, NpocTOM KapaHall, CTepka, NMHenkKa,
YyepHas renesas pydka.

3apaHue 1. |/|3y‘-WITb N 3aKOHCMEKTNpoBaTb Matepuarsl TeOpeTI/I‘-IeCKOIZ 4yacTtun
3aHATUA. Bbly‘-IVITb OCHOBHbIE MOHATUA U onpeaerieHnA.

TeopeTuyeckas Yactb

WcxogHble gaHHble Ansi NOCTPOeHUsa BGaTMMETpPUYECKoro nnaHa o3epa nomnyyaroT
B pesynbrate MNpoOMepHbiXx pabotr - GatumeTpudeckon cbemku. batnmerpuyeckas
CbeMKa - NogpobHoe namepeHue rnybuH (npomepa) no onpeaeneHHon cucTeme.

B npouecce npomepa CTPOAT NPOMEPHbIN abpuC -  BbINOMHEHHbLIN OT PYKU
yepTex ¢ obo3HayeHMeM Ha HeM AdaHHbIX, HeoOXOAMMbLIX ASI1 NOCTPOEHUS TOYHOro
nnaHa. Ha abpuc HaHOCAT NpoMepHble NPodunM C NPOMEpPHbLIMU TOYKaMK, BO3fe
KOTOPbIX NPOCTaBMIAT U3MEPEHHbIE MNYOUHbI.

N3obaTtamn HasbiBalOTCA NUHUM paBHbIX FNYOMH, NpOBeAeHHble Ha KapTe Tak,
YTO OHW COEOUHSIOT BCE TOYKM, UMEIOLME OAMHAKOBYH rNyOUHY OTHOCUTENBHO HYIS.
M3o06aTbl Ha nnaHe o3epa Bceraa 3amMmkHYTble NMNMHUK, ux NpoBoaaT vyepes 0,5 unm 1 cm.

"eomeTprnyeckoe MecTo TOYEK Ha MOBEPXHOCTU O3epa C HyrneBbIMWU rMybuHamm
Ha3blBaeTCcs beperoBomn nNuMHUen. ATo Hynesasa nsobara.

bamumempudyeckul nnaH o3epa - 9TO KapTa UMM CXema, Ha KOTOpOW OCoOBbIM
obpasom nokasaHbl ero rnyouHbl.

BatnmeTpuueckmii nnaH gaet BO3MOXHOCTb  MOMAyYUTb, W3MEPUTb UMK
BbIYMCINTL OTAESNbHbIE MOP(ONOrMyeckme XxapakTepucTUKM BogoOeMa, oTpaxarowme
dopMy 1 pa3mepbl 03€PHON KOTNOBUHbI, U KONIMYECTBO 3amnosHAKLLEN ee BOAbI.

[MpakTnyeckasa Yactb

3apaHue 2. V3yunTb npaBmna oQopMneHus YepTeXEN.

BaTumeTtpuueckyto cxemy o3epa BbldepumBaloT Ha 6enon bymare copmarta A4
(29711210) npocTbiM KapaHZaloM u nogHumaroT (06BOOAT) YepHOW reneBon nacToun
nocre NnpoBepku npenogasaTenem.

Paamepbl WpndTOB: UcxogHble AaHHble (rMybuHsl) — 1,8 (Mm); nognucu nsobar -
2,5 (Mm); Ha3BaHMe 4YepTexa (M 3HavyeHMe maclwTaba Ha GaTMMeTpuyeckon cxeme) —
3,5 (Mm).

TonwmHa NUHUIA: KOHTYPbl 03epa BblYEPYMBAIOT CMSIOLLIHON OCHOBHOW (TONLWMHA
npumepHo 0,4-0,5 mm); n3obatbl - CNAOLWHOM TOHKOW (TonwmHa npumepHo 0,2-0,3 mm).
Mpn NpeaBapuTENbHbIX NOCTPOEHUAX KapaH4ALIOM IMHUM O0SMKHbI OblTb MakCMMarbHO
TOHKUMM M HE APKMMK, YTOObI B MOCrenyloweM MX MOXHO ObIfo nerko crepeTb unm
«MNOAHATbY.

HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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HasBaHune yepTexa nuwyT nog HUM B LeHTpe, macwTtab (Hanpumep, M 1:500) -
BHM3Y Crnpasa, Haj Ha3BaHWeM YepTexa.

Ha nuctax dopmaTta A4 ocTaBnaloT (HO He BblMEPYMBAIOT) MOMS HE MEHee:
cnesa 30 mm, BBepxy 20, cnpasa 20, BH13y 20 MM. PamKy He Bbl4epymBatoT.

UepTex AomKeH pacnonaratbCs B LEHTPE NMCTa CUMMETPUYHO NONSAM.
3apaHue 3. NocTponTb BaTMeTpuyecknii nNnaH o3epa.

KaxgoMy cCTyaeHTy BblaeTcsi NpoMepHbIi abpuc o3epa € 3agaHHbIM
macLuTabom. Monyyns cBo BapuaHT, CTyAeHTbl MPUCTYNAaoT K BbINOMHEHMWIO 3a4aHus.

[MopsigoK BbINOAHEHUS:

1) Ha ©Genon Gymare d¢opmata A4 npuMMepHO B LEHTPE nucta MpoCTbIM
KapaH4alloM BblYEPYMBAIOT 3a4aHHbIE KOHTYpbl 03epa.

2) HaHocAT oTMeTKU rnyouH:
- KapaH4aLloM CTaBAT MPOMEPHYHO TOYKY;

- CcreBa OT Hee NoANUCBLIBAIOT LIeNYo YacTb 3HaAYeHUs rrybuHbl Tak, YTobbl TOYKa
rnybuHbl okasanacbh y cepeanHbl 3TOM Lndpsl;

- cnpaBa OT TOYKM nognucbkiBatoT APOBHYO YacTb 3HAaYeHUs ryOuHbI, Tak YToObI
BEPXHASA YaCTb 3TOM LUMAPbl HAYMHANACb OT TOYKM.

- 3HayeHus rMyobumH (UCxogHble [aHHble) HaHocAaT wpudptom 1,8 (MM);
pasnennTernbHbIn 3HaK (3andaTyro) Mexay Lenown n ApobHon Yactamm rnybmH He CTaBaT,
HO BbICOTY UMcpp ApobHOW 4acTu fenatoT B 2 pa3a MeHblle BbICOTbl Uudp uenomn
yacTu.

3) lpoBoasat wn3obatbl NyTeEM WHTEPNONAUMM MEXAY CMEXHbIMU TOYKaMW,
onvxanwunmm K nckomon mnsobate. MNonoxeHne nsobaTtbl, Nnepson oT Bepera, HaxoaaT
nyTeM WHTEpnoNAuMM MeXay HauMeHblWwnmun rnybrHamm u  HynesonW u3obaTtomn
(6beperoson NUHWEN) NO NEPNEHANKYIAPY K 3TON NUHUW.

4) Tlo OKOHYaHUM WHTEPNONAUMM, TOYKM C OAMHAKOBbIMW  rryBuHamm
(3Ha4YeHnsMKN n3obaT) coeguHNAIT NMAaBHBIMU NIMHUAMM. [1pK 3TOM NMHUS OT TOYKM OO0
TOYKM OOMMKHA ObiTb GNIM3KOM K NPSIMON, @ B TOYKE COMNPSPKEHUSI OTPE3KOB MNPSIMbIX
aenaeTcsa NnasHbIA Nepexos.

5) TMMognucbiBalOT M306aTbl TONMbKO OAMH pa3 B paspbiBe  JUHUW,
nepneHauKynsipHoO NUHUK. Mpy 3TOM NHUS BbIXOAMT K cepeanHe umdpbi.

6) lMNocne npoBepkn npenogaBatenem mM3obaTbl NOAHMMAKOT YEPHOM MNACTOW.
TonwmHa nuMHMA n3o00aT OomkHa OblTb HECKONbKO MeHblue TOMLUUHBLI OeperoBown
NNHNN.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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dopma oT4yeTa

. KoHCcnekT TeopeTunyeckomn 4yactn paboTsbil.
. bBatnmeTtpunyeckas cxema (nnaH) osepa ¢ HAHECEHHLIMU n3obaTamu.
. YcTHOe cobecenoBaHme MO KOHTPOSbHLIM BONPOCAaM.

WN -~

KOHTpOSIbHbIE BONPOCH! A4S151 CAMONPOBEPKU

. UTo Takoe GaTumeTpudeckas cbemMka n npomMepHbi abpuc osepa?
. Uto Takoe nsobata n kak oHa NpoBOANTCA?

. UT0 Takoe GaTtumeTpudeckun nnaH (cxema) osepa?

. Kak noctpountb 6atnumeTpudeckmii nnaH?

. Ans yero HeobxoaMm GaTUMETPUYECKUI NaH?

. Kak noanuceiBatotca nsobarbl?

OO, WN -

MpakTnyeckoe 3aHaTUe Ne 4. BbluMcneHne oCHOBHbIX MOp¢oMeTpUYECKNX
XapaKkTepucTUK osepa

Lenb 3aHATMA - OCBOUTb METOAMKY OnpeaeneHuss MopdOoMETPUYECKMX
XapaKTepUCTUK 03epa Ha GaTMMeTpMUYEecKoM NraHe.

MaTtepnanbl u obopyaoBaHue: Kkanbka, munnumeTtpoBasi Gymara, Genas
bymara dgopmata A4, KypBUMETP, LMPKYNb-U3MepuTerb, NPOCTOM KapaHaall, nacTuk,
NUHeNrKa, KanbKynaTop.

3apaHue 1. 3aKOHCI'IeKTI/IpOBaTb N Bbly4NTb OCHOBHbIE MNOHATUA U onpeaerneHna
TeOpeTquCKOIZ YacCcTn 3aHATUA.

TeopeTunyeckasa Yactb

Mopgpomempusi — 39TO cCUCTEMA KOSIMYECTBEHHbIX MoOKasaTernen, KoTopas
no3BonsieT NO3HaTb NpPOLECChI, NpoTeKalLwmMe B BO4OEMaAX U Bbl3blBalOLME N3MEHEHNS
nXx NogBOAHOro peneeda.

MopcdomeTpnsi 03ep Wu3yyaeT PS4 YUCMOBbLIX  XapaKTEPUCTUK, OaroLmnx
npeacraBneHne O TrOpU3OHTarbHOM U BEPTUKANbHOM  pacyiieHEHUN  O3epPHOM
KOTNOBUHBbI.

H3o0bama — nnHna oguHakosou rnybuHbl. M3obaTa Hynesoun rnybuHbl coBnagaet
C ype3om o3epa nnm 6eperosor nuHmen (rpaHuuen Boabl y 6epera osepa).

Mopghomempuyeckue xapakmepucmuku o3epa:
- nnowaab o3epa (F),

- AnvHa osepa (L),

- MakcumarnbHas lunpuHa osepa (Bmakc),

- cpeaHsas wupuHa o3epa (Bep ),

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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- AnNvHa 6eperoso nnHUK (L6),
- o6bem o3epa (V),
- my6uHa (h), makcumanbsHas (hmakc) n cpegHsas (hep) rmybuHbl o3epa.

Mnowagb BOAHOW MOBEPXHOCTM (3epkana) o3epa — nnowagb BOLHOM
noBepxHOCTN 6e3 OCTPOBOB.

[nvHa o3epa — KpaTyaillee paccTosiHne mexay AByMsi Hanbonee yaaneHHbIMU
TOoYKamy 6eperoBor NMMHUKN, U3MEPEHHOE NO BOAHOW NMOBEPXHOCTM!.

MakcmanbHasa WupuHa o3epa — NepneHavKynap K AnvHe osepa B Haubonee
LLIMPOKOW €ro YacTtu.

CpefgHsasa WwunprHa — OTHOLLEHME NIoLwwaamn 3epkarna o3epa K ero AnvHe.
[nnHa 6eperoBon NMHUN — 3TO ANMHA HyneBoun nsobaTbl.

O6bem o3epa (BMECTUMOCTb) — 0O6bEM YaCTU 03EPHON KOTSTIOBUHbI, 3aNOSTHEHHOWN
BOLOM [0 ONPeaeneHHOro ypoBHS.

MakcumanbHas rnybuHa — camas 6onbluas rnydmHa no nnaHy npomepa rinyouH.

CpegHsia rmybuHa — yacTHoe OT AeneHus obbema Boabl 03epa Ha nnowagb ero
3epkana.

Bce nepeyncneHHble Bbilie MOPOMETPUYECKME XapaKTEPUCTUKM 03epa 3aBUCAT
OT BbICOTbl CTOSIHUA YPOBHA BOAbl B HEM WM OT BblOpaHHOro B TOMWe BOAbl
OTCYETHOro ropm3oHTa (Mnn rmybuHbl). Hanbonee BaxHO 3HaTb, KaK M3MEHSAKTCA C
N3MEHEHNEM YPOBHA (Unu rnybuHbl) TakMe XapakTepuCTMKKW, Kak nnowiagb o03epa,
06beM BOAbl B HEM, CPEOHAS U MaKCumanbHas rnyouHa.

Ona  BbINONHEHUS MOPGOMETPUYECKMX pacyeToB HeobXoauMO Y4yuTbiBaTb
MacwTao.

MacwTab nokasbiBaeT, BO CKOMbKO pa3 YMEHbLUEHbI peasibHble PacCTOSHUSA Ha
MECTHOCTM MpPU HaHeceHun nx Ha Bymary. Hanpumep, macwtad 1:1000 o3Ha4vaeT, 4To
KaXablil caHTUMeTp Ha Gymare cootBeTcTByeT 1000 cm (10 M) Ha MecTHOCTU, a 1 cM? =
100 m2.

[MpakTnyeckas Yyactb

3apaHue 2. Onpegenutb MOPMgOMETPUYECKME XapaKTepUCTUKM o3epa Mo
3agaHHOMY npenogaBaTenemM BapuaHTy.

[aHo: Bbl4epYeHHbI GaTumeTpuyecku nnaH (cxema) osepa C usobatamu
(MpakTnyeckoe 3aHATME Ne 3).

TpebyeTcs onpeaenuTs:

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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1) nnowaab o3epa — F, M2,

2) anuHy 6eperoBon NUHUKN — L6, m.

3) onvHy o3epa — L, m.

3) MakcumanbHyo LUMPUHY 03epa — Bmakc, M.
4) cpeHoto WMpuHY o3epa — Bep, m.

6) o6bem o3epa — V, M.

7) MakcuManbHyto rnybuHy o3epa — hmakc, m.
8) cpeaHtoto rnydbuHy o3epa — hep, M.

[NopsigoK BbINONHEHNS 3a4aHUS

1. OnpepgeneHne nnowaamn 3epkana o3epa n KOHTYpoB nsobar.
CHavana Bbl4epyMBaloT B TeTpaan Tabnuuy ans BHeCEHMs 3anucen no obpasuy.

Mnowagb o3epa (F) n kOHTypoB n3obaTt onpegenseTcs NNaHUMETPOM, NaneTKon
(ocHoBa 4epTexa Ha MUNINMMETpoBOM Oymare) nnu pasbuBKOM KOHTypa oO3epa Ha
npocTenLme reomeTpmyeckme ourypsl.

2. I/IamepeHVle nnowanen OCyLllecCTBIAETCA B clieayrwem nopaake:

1) Ha MuUIIMMeTpoBonM Oymare [JONOSIHUTENbHO BblYepyMBaloT pabouyune
YepTEXN KOHTYPOB BEPEroBor NMMHUN U OTAENBHO KaXaon 13 nsobar.

2) Ha HUX BblaensoT (ovepumBatoT) kBagpathl 10 x 10 = 100 cm?; 5 x 5 = 25 cm?;
1x1=1¢cm?n0,5x0,5=0,25cm? (MOXKXHO BblAENUTb U ApYyrve rpynmnbl KBaapaTos,
BBeAd B Tabnmuy cooTBeTcTBYyHOWME rpadbl).

Pes3ynbTaTbl 3anucbiBatoT B TAabNULY ANs COOTBETCTBYOLLMX U3006aT.

3) kBagpaTuku nnowaasio 0,25 cM? noAacyMTLIBAOT CrneayllmMM o6pasom.
[Mocne OKOHYaHMA Hymepauun UenbiX KBagpaTUKOB MPOAOSDKAT NPOCTaBNATb
nocnegyroLwmne nopsigkoBble HOMepa B KBagpaTuKax, MOMECTUBLUMXCS HE MOSTHOCTLIO.
HaxogsaT Ha JepTexe HenpoHyMepOBaHHble YacTW KBaapaTUKOB, MNPUMEPHO
AONOMHSAOWME NO NAoWaan y)xe OTMEYEHHbIe, U 3alTPUXOBbLIBAIOT (BbIYEPKUBAIOT) UX.
BblYepKHYTbIE OONOSTHEHNS HYMEPYIOT TEM XE NOPSAKOBbIM HOMEPOM, YTO U OCHOBHAas
YyacTb KBagpaTuka, BbIHOCA 3TOT HOMEP 3a KOHTYPbl M3MepsieMon nnowiaan.

4) npoBepstT NoACYETHI U CBEPSIOT UX C 3anucsMu B Tabn.
5) noocuMTbIBaKOT B KaXXA0W rpadpe nonyyYeHHoe KonmyecTso cMm2,

6) cymmupoBaB rpadbl 2-5, HaxoaAT obLLyto nnowanb B cm? (rpada 6).
HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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7) ¢ yyeTom MacliTaba nnaHa o3epa MepeBoAAT Nfowaab M3 cM? B M2
NnoslydeHHbIn pesdynbTaT 3annceiBatoT B rpady 7.

Hanpumep, npu macwitabe 1:1000, 1 cm? =100 m?;

8) u3MepeHHyl nnowanb OKPYrMsT C Yy4eTOM MOrpeLllHoCcTn, pesynbtar
3anucbiBatoT B rpadoy 8.

9) nepeBoAAT M? B rektapbl, yuyuTtbiBas, 4to 1 ra = 10000 m? (rpacpa 9).
PesynbTaTt oKpyrnsoT Ao nepBon 3Havallen umdpbl unm go 0,1.

O6paszeu 3anonHeHnsa Tabnuubl 4.1 npeactasneH B Tabn. 4.2.

Tabnuua 4.2 — O6pasel 3anofiHeEHUs pe3ynbTaToB M3MEPEHUs  nrowaam
3epKanbHOM NOBEPXHOCTU U BHYTpK nsobart

Mnowagn
Mnowaab KkBagpaToB W3MEDEHHAS C yyeTom
N3mepeHus OkpyTennA
M2 (c
100 | 25 1 0,25 5 2
o | em2lem2 | om? cMm y4yeTom M ra
Macwitaba)
1 2 3 4 5 6 7 8 9
Beperosas nuHusa
Kon-Bo
kBagpaTos, | 1 3 31 102 MacwTab 1:2500
LUT.
Kon-BocM | yo0 | 75 | 31 | 255 | 231,5 | 144687,5 | 144688 14,5
M3obata 1 m
Kon-Bo
KBagpaToB, - 2 34 81
LUT.
Kon-Boem || 50 | 34 | 20,25 |10425| 65156,25 | 65156 6,5

2. OnpegeneHve AnvHblI 6eperoBor NMUHUKM, ONUHBbI MU MakCMManbHOW LUMPUHbI
o3epa.

1) Ha BblMepyeHHOM OGaTUMETpPUYECKOM MnaHe u3MepsaT AnvHy 6Geperoson
NUHUK  C NOMOLLBID KypBuMeTpa. 3amepeHus npoBogaT B ABa npuemMa, B NpsMoM U
obpaTtHoM HanpaBneHusx. OTcyeTbl MO WKane KypBMMeTpa CHUMAKT C TOYHOCTbIO A0
0,1 HammeHbluero peneHus (caHTumeTpa). PacxoxgeHve mexay pesynbTaTtamu,
NOSlyYEHHBIMW B NPSAMOM K 0OpaT-HOM HanpaBfieHUsIX He [AOSMPKHO MpeBbiwaTb
Benu4unHbl 0,02 cpegHen AnuHbI U30NUHUN.

Pesynbtat okpyrnawT OO0 paspsaga, Ha nopsgok 6onee BbICOKOro, YeM paspsg
nepBon umdpbl ownbKkK (T. €. 4o npeablayLwien umapsbl).

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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2) Ha Bbl4epyeHHOM 6aTMMETpPUYECKOM MNIlaHe o3epa NPOBOAAT JIMHUIO LNVHbI
o3epa — KpaTtyalillee paccTosiHie Mexay ABYMsi Havbonee yaaneHHbIMU TOYKaMu
GeperoBson NUHUN.

[nuHa o3epa MOXeT m3obpaxatbCs NPSAMOM WUNW JIOMAHOW NUHWEWN, HUrOEe He
nepecekatowlen 6eperoBonn 4epTbl. OTAENbHbIE OTPE3KM JIOMAHOW NUHUN ABNSAKOTCS
KacaTenbHbIMK K 3rnbam 6eperoBon NUHUN

AnuHa nuHUM n3mepsieTca B CaHTUMETpPax C MOMOLLBIO LIMPKYNA-u3MepuTens,
KypBMMETpa UNN NMHENKN B ABa NpMema C TOYHOCTbio 40 0,1 HaMMeHbLlero aeneHus
NNHENKN (MM).

3) Ha Bbl4epyeHHOM GaTUMETpUYecKkoMm nrfiaHe o3epa MoKa3biBalT OTPE3KOM
MaKCMMarbHYyO LUMPUHY 03epa — NepneHanKynap K AnvHe o3epa B Hambornee LWmMpoKon
ero yactu.

[nvHa NUHUK M3MepSeTCs C NOMOLLBLIO LMPKYNA-U3MEPUTENS, KypBUMETPA WNK
NUHENKN B ABa npuemMa ¢ ToMHOCTbIo A0 0,1 HauMeHbLLEero AeneHns MHENKN (MM).

4) PaccuntbiBaloT cpegHeapudMeTU4ecKkoe 3Ha4yeHue u3 ABYX MNOSTyYEHHbIX
pesynbTaToB.

5) BnuceiBatoT macwtab cxembl o3epa.

6) OnpepensatoT pesynbTaT U3SMEPEHUN C y4eTOM MacLiTaba.

7) HaxogaTt okoHYaTenbHbINM pe3ynbTaT C y4EeTOM OKPYIreHus.

PesynbTat okpyrnawT Ao paspaga npegblaywen umdpobl.

3. PacyeT obbema o3epa

O6bem BOAbI B 03epe pacCyYUTbLIBAOT MO CIOSM, 3aKIYEeHHbIM  Mexay
nnockocTamMnM cocegHux wmsobart. O6wun obvem o3epa (V) onpegensetca

CyMMUpOBaHNEM obbemom croes.

Ona npmnbnuxeHHoro pacdeta O6bEMOB CloOEB MOXET OblTb MCMNOSfib30BaHa
dopmyrna npusmMsil.

2) BHocAT 3HaveHuss m3obat, orpaHuumMBalOLMX COOTBETCTBYHOLIME crou. B
NOCMEeOHIOK CTPOKY BMUCHIBAKOT MakCMMaribHYO ryouHy.

3) BHocat nnowagn, orpaHudeHHble aTuMK m3obatamn. B nocnegHen crpoke
(makcumanbHas rnybuHa) ctaeat 0.

4) BHocAT paHHble cpegHen nnowagn  mexgy umsobatamu,  KoTopble
paccunTbiBaOT criegyowmm obpasom: f1 +f2 /2.

5) BHOCAT TonwmHy cnosi (B MeTpax) Kak pa3HOCTb 3HA4YeHWUn ABYX COCEOHUX
n3obar.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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6) 3atem paccunTbiBaloT 06beM Mexay naobaTtamu Kak NponsBeaeHne cpeaHen
nrnowaaun mexay modbaramv 1 TONWMHBI CIOS.

7) MNpoBogAT nocnegoBaTenbHOE CyMMUMpPOBaHME OOBLEMOB CMOEB OT AHA A0
MOBEPXHOCTW, YTO AaeT HapacTaHMe 06bEMOB 4O NOSTHOMO €ro 3Ha4YeHUst Nog HyneBown
nsobaton.

K nonyyeHHbiMm cymmam o6bemoB nocnegoBatenibHO [00aBnaT o6bem
cooTBeTCTBYylOWEro cnosi (He okpyrndad). Kaxgbii n3 nonyyvyaemblx Takmm obpasom
pe3ynbTatoB 3anucbiBaldT B CTPOKE, COOTBETCTBYKOLWEN un3006aTe, OO KOTOpPOW
paccuntaH obbem. B ctpoke gna «0» mn3obaTbl LOMKEH MOMYYUTHCA BbIYMCIEHHbIV
o6bem Bcero o3epa.

PesynbTaT OKpyrnsoT 0O pa3psga, Ha nopsgok 6onee BbICOKOro, YemM paspsg
nepson uMdpbl ownbKK (T. €. 4o npeablaywen undpsbl).

4. OnpeneneHne MakcumanbHom rnybuHbl o3epa.

MakcumanbHasa rnybuHa osepa (hmakc, M) BbibupaeTca ¢ 6aTMmMeTpuyeckoro nnaHa
o3epa.

Mopsgok pacyeToB No oopmyram:
- BbINUCBIBAKOT pacyeTHY0 bopMyIy 1 AaloT ee paclumnpoBKy;

- Yyepes3 3HAK paBeHCTBa MOACTABMSOT  3HAYEHUs] BCEX OYKBEHHbIX CUMBOIIOB,
BXOASALLMX B (pOpMyny;

- 3anucbiBalOT pesynbTaT C TOYHOCTbK Bonbluen, yem Tpebyetca (MOXHO LEenMKOM
cnucaTtb pesynbTaT C KanbKynaropa), U OKpyrnsawT ero Ao TpedyemMon TOYHOCTH.

5. Pac4yeT cpeaHen rnybuHbl o3epa.

CpegHss  rnybuHa  o3epa (hcp, ™)  paccumtbiBaetca no  dopmyne:
hcp=V+F

roe V —obbem o3epa, M3, F — nnowaas o3epa, M2,

Pesynbtat okpyrnstot go 0,1 m.

6. PacyeT cpegHen LUMPUHLI 03epa.

CpegHas wupuHa (Bcp, M) — yacTHOe OT AeneHus nnoLwiagn o3epa Ha ero aAnuHy.

PesynbTaT OKpyrnstoT OO0 pas3psida, NOSlyYeHHOro Mpu M3MEPEeHUM MakCMMarbHOW
LUMPVHBLI 03epa.

3apgaHme 3. CoctaBuTb WUTOroBytd Tabnuuy MOP(OMETPUYECKUX XapPaKTEPUCTUK
3ajaHHOro o3epa.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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Tabnuua — MopdomeTpuieckme xapakTepucTmku osepa
(BnucaTtb cBOEe Ha3BaHWe o3epa)

Z
19

XapakTepucTukm PasmepHoCcTb 3HauyeHne

o |
~~
|

<
N

Mnowanb o3epa

[nvHa o3sepa

MakcnmanbHas LuMpuHa o3epa

CpefHsis luMpuHa osepa

AnnHa 6eperoBon IMHUM

O6bem o3epa

MakcumanbHas rnybuHa osepa

O INO|N|BRWIN(—~

S ER

CpegHsis rmybuHa o3epa

dopma oT4yeTa

1. KoHcnekT TeopeTnyeckon Yactn paboThl.

2. BblnonHeHHble pacyeTbl, COrnacHo BapuaHTy, O(OpMIEeHHble B TabnMyHON
dopwme.

3. batumeTtpunyeckas cxema o3epa C HaHECEHHbIMU OfMHOM N MaKCUMarbHOW
LLUMPUHOW o3epa.

4. Paboune YepTexu rno noacyeTy KBagpaTMKOB HA MUITMMETPOBON Dymare.

5. YcTHOe cobecenoBaHme NO KOHTPOSbHBIM BONpPOCcaMm.

KOHTpOibHbIE BONPOCH! AS151 CAMONPOBEPKU

. Ansa yero ncnonbayeTcst KypBUMETP?

. UTo Takoe AnvHa n MakcMmanbHasi LUMpuHa osepa?

. Kak BbluncnsieTcs cpegHsas rnybuHa osepa?

. Kak onpegensietca nnowaab o3epa n nsobar?

. Kak nameputb AnvHy 1 MakcumMarnbHYyHo LWMPUHY o3epa?
. Kak ¢ yueToM maclutaba nepentu ot cm? kK mM2?

. Kak onpegensetca o6bem o3epa?

NOoO O, WN =

Cnucok nutepatypsil [1]

MpakTuyeckoe 3aHsaTUe Ne 5. 3HaKOMCTBO ¢ NpuGopamu U cnoco6amu U3mepeHus
pacxoga Boabl B BogoToke. PacyeT pacxoga Boabl B peke, YacoBoro o6bema 1
MoOAynsA cTokKa.

Lenb 3aHATMA — nonyyntb HaBblK U3MEPEHUS U pacyeTa pacxoda Boabl,
YyacoBoro obbema 1 Moaynsi CToka B BOAOTOKE.

MaTepuanbl n o6opynoBaHue: NOBEPXHOCTHbIE MOMMaBKKU, rMapPOMeTpUYeckme
BEPTYLUKW, U3MepuTenbHas NeHTa unu pyreTka, BogoMep (ecnu AoCTyneH), NoToK Ans
c6Gopa Boabl, Yachl, KanbKynsaTop.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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3apaHue 1. |/|3y'-WITI:> N 3aKOHCMNEKTUpPOBaAaTb MaTepuar TeOpeTquCKOVI 4yacTtun
3aHATUA. Bbly‘-IVITb OCHOBHbIE MOHATUA N onpeanerieHna.

TeopeTuyeckasa 4Yactb

Pacxon Boabl - KONMMYECTBO BOAbI, MpOTEKatoLen Yyepes nonepeyHoe ceveHve
pycrna BogoTOKa (peku, pydbsi, KaHana) B eguMHuLy BpeMeHu. BoipaxaeTcss 0Obl4HO B
m3/c unu B n/c.

Pacxopg Boabl — ogHa U3 BaXXHENLLNX YNCTIEHHbIX XapaKTepUCTuk, NnpuMeHAeMbIX
B rmaporiornn. BenuuunHel pacxonos BOAbI MCNoJib3yroT npu onmncaHmm
NPOCTPaHCTBEHHO-BPEMEHHOIO U3MEHEeHUA pedvYHOoro CTOoKa, BOAHOCTU PpPeK "
BOAOHOCHOCTMU peK.

Cuctematmyeckme  U3MeEpeHMst  pacxodoB  BoAbl  MCMOMb3YKTCA  Mpw
NPOEKTUPOBaHUU 7 aKcnnyataumm TMAPOTEXHNYECKNX COOpPYXKEeHUIA 7
rMAPOMENNOPATUBHBLIX CUCTEM.

MeToabl M3MepeHust pacxoda BOAbl MOXHO NoApas3fenuTb Ha [ABe rpynnbl:
00bEMHbIE N KOCBEHHbIE.

O6beMHbI MeToq - U3MepeHne pacxoda BOAbl C NMOMOLLBD MeEPHbIX COCyO0B
(emkocTen C U3BECTHbIM O6bemMoM), noacTaBnsgeMblX Mo CTPy BOAbl Ha
onpeaeneHHoe BpeMs. JTOT METOA NPUMEHSETCA Ha HebonbLMX BOAOTOKax (pyyen,
POOHUK U Mp.) U B TabopaTopHbIX YCroBUAX (FTOTOK, Tpyba), MO3BONAIOLWNX NOACTaBUTb
MEpPHbIA COCyd nof BCH CTpyk cpasy, cobpaB Bogy 6e3 notepb. Pacxon (am3/c)
BbIYMCNAT AenieHmem cobpaHHoro obbema BoAbl (1) Ha BpeMs BbIAEPXKM cocyaa nog
cTpyen Boabl (C).

KocBeHHble MeToabl (MeToAbl «CeYEeHME-CKOPOCTb») CBOASATCA K U3MEPEHMIO
CKOPOCTU TEYEeHUss W NfoLWaAM CeYeHUst MoToKa. Mpn 3TOM NPUMEHSIOTCS:
rMapomMeTpuyeckne BepTyLlKkM, GaTomeTp-TaxvmeTp, ruapomMeTpuyeckne Tpybku,
NONnaBky NOBEPXHOCTHbIE U FMYBVHHbIE, TMAPOMETPUYECKME LLECTI.

CKOpOCTb TE€YEeHNA U3MepArT B pa3HbIX TOYKax MOTOKa C MNOMOLbIO
FM}J,pOMGTpW—IGCKOVI BEPTYLLUKN UITN NOMNJ1iaBKOB (pep,Ko).

Pacxoq BoAbl B 00OLEM cryyae Morny4aroT NnepemMHOXEHMEM MNIoLlaan XUBOro
CeYeHUs U cpeaHel CKOPOCTU MOTOKa.

[Monepe4yHoe ceyeHne - NIIOCKOCTb, NepPrneHaNKYnsipHas HanpasnNeHUo TeYeHns
(noToka) n orpaHnyeHHasa CHM3y OHOM, ¢ BOKOB OTKOCaMu pycrna, CBepXy — yPOBEHHOM
NMOBEPXHOCTLHO.

BoaHoe ceyeHune (F) —4acTb NonepeyvyHoro cevyeHusl, 3anonHeHHasi BOAOWN.
XuBoe cevyeHne (w) — YacTb BOOHOIO CEYEHMS, B KOTOPOM CKOPOCTb TeYEHUs!

BbilLle aHaliMTU4ecKkoro Hyns (aHaJ'Il/ITl/I‘-IeCKI/IVI Hylnb — 3Ha4eHue I/I3MepﬂeMOl7I
XapaKkrtepuctmkun, He BoCcripyHnMmaemoe gaHHbIM an60p0M nin metToaom aHaJ'II/I3a).

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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[Mnowagb >XMBOro ceveHus paccynTbiBakOT MO pe3dyribTaTtaMm npomMmepoB FJ'Iy6VIH.

YKnBoe ceyeHne nameHsieTcs B 3aBUCUMOCTM OT YPOBHA BOAbI. Ka>|</:|,omy YPOBHIKO
BOAbl COOTBETCTBYET CBOE XMNBOE CEHEHMNE.

Mpnbopbl 1 06opyaoBaHME AN U3BMEPEHUS pacxoda BOAbl B peke

MmopomeTpuyeckas BepTyLUKa

'MapomeTpuyeckne BEPTYLLKM - NPUBOPbI ANA U3MEPEHUSI CKOPOCTU OBWMKEHUS
Boabl oT 0,025 oo 5 m/c. M'mapomeTpryeckne BepTYLLKN BbiBalOT pasHbix TMNOB. Kaxaas
M3 HUX MMEET crefyloume OCHOBHbIe YacTu: paboyme nonacTn C OCblo BpaLLEHMs,
CYETHO-KOHTAKTHbIN MeXaHu3M, Koprnyc, crabunusaTop HanpasneHus (XBOCTOBOE
onepeHue).

MoBEPXHOCTHbIE 1 NOMNMABKN

N3mepeHne pacxoga BoAbl MOBEPXHOCTHbIMW MOMMaBkamMy MO HaubonbLuewn
MOBEPXHOCTHOM CKOPOCTU TeyeHus sABnsieTcsa Haubonee npocTbiM WM BbICTPbIM
cnocobom. OgHaKo, X NPUMEHSIIOT B UCKITHOYUTENbHBIX Cy4vasnX:

1) Npn HeobXo4MMOCTM U3MEPEHUSA CKOPOCTEN TevyeHUss Ha BonbluMX pekax C
CUIbHbIM TEYEHMEM, e YCTaHOBKa NiaBy4vero NoHToHa ObiBaeT 3aTpygHUTENbHA N HET
APYroro COoTBETCTBYOLLEro 060opyaoBaHMS;

2) Npy OTCYTCTBUN TMOPOMETPUYECKNX BEPTYLLEK;

3) BO BpemMs negoxoaa;

4) npu HegocTaTKke CpeacTB M BpeMeHW [Ans opraHusauuu HabnwogeHun
NoCpeacCTBOM BEPTYLLEK,;

5) Korga CKOpPOCTU TEYEHUS] HACTONbKO HE3HaYUTENbHO, YTO NMONacTU BEPTYLLKM
He BpallalTCs;

6) Npu aBapUMHOM COCTOSIHUN 060PYAOBaAHNS TMOPOMETPUYECKOTO CTBOPA;

7) ANst Nony4YeHnsa NpUONMXXEHHOrO 3HAa4YEeHUs pacxoaa BoAbl.

BatomeTp-TaxumeTp sBnsieTcs npubopomM, OAHOBPEMEHHO Ansi B3ATUS Npob
BOAbl W AN U3MepeHusa ckopocten TeyeHua. OH cocToMT M3 TMBKOro pes3vHOBOrO
6annoHa o6beMom okorno 900 cm3 1 BcTaBneHHoW B HEro TpyGOoYkM AMamMeTpoMm 6 MM,
yepes3 KOTOpyK BOAa MOXET nocTynaTb B GannoH, gnameTp BXOOHOro otBepctus 4,8

MM.

[MpakTnyeckas Yyactb

[N NOHMMaHMSa OUHAMUKN BOLHbIX MOTOKOB U yrnpaBneHnda BOAHbIMU pecypcaMun
HeobXxoANUMO BbINOMHUTL cnegywuwme pacyeTbl.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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3apaHue 2. OnpeaeneHve Nnowaam nonepevyHoro CeYeHusl, CKOPoOCTU TeYEHUs
N pacxoa Bofpbl.

1) Ons BbINOMHEHUS pacyeToB HeobXxoouMO BbiNUcaTb B TeTpadb MCXOOHble
[laHHble, COrnacHO CBOEro BapuaHTa.

2) 3Has wWupuHy u rmybuHy BOLOTOKA MO TPEM W3MEPEHUAM, paccyuTanTe
nnoLiaab NonepevyHoro ceYeHns Ansa Kaxxaoro n3MepeHHoro y4acTtka.

3) 3Hasa paccTosiHue Mexgy TodkamMy UM BpeMs, 3a KOTOpoe OHO MNponaeHOo
paccunTanTe CpeaHIor CKOPOCTb TEYEHNSA BOAbI.

4) Ncnonb3ysa nonyvYeHHble 3Ha4YeHusa nnowjagm nonepeyvHoro cevenus (A) wm
cpegHen ckopoctn TedeHna (V), paccuntanTte pacxoq BoAbl A5l KaX40ro N3MepeHHoro
y4yacTtka.

5) Hanmgute cpegHun pacxod BOAbI NO TpeM yyacTkam (Kak cpegHee
apudpmeTnyeckoe). OTBET 3anuumTe.

6) AHanu3 pe3ynbTaTOB: CpPaBHUTE MOJyYeHHble 3HA4YeHWs pacxoda BOAbl B
pasHbix yyacTkax. ObcyanTe BO3MOXHbIE MPUYUHBI PasfnyuniA.

7) 3anuwuTe BbLIBOA.
3apaHue 3. OnpeaeneHne YacoBoro obbema CToka.

Ansa HaxoxgeHusa yacoBoro obbema CToka Hago ydecTb KONMMYECTBO CEKyHO B
yace (3600). OTBeT 3anuwunTe B TETpaab.

3apaHue 4. Pacyet mogynsi CToka.

1) Ons BbINOMHEHUSI pacyeToB HeobXxoauMOo BbiNUcaTb B TeTpadb UCXOOHbIE
[laHHble, COrMacHO CBOEro BapuaHTa.

2) [epeBogum nnowagb BogocbopHoro ©OaccerHa (B) 13  KBagpaTHbIX
KMUNIOMETPOB B KBagpaTHble METPbI:

B = nnowagp (km?) x 1,000,000
Hanpumep, B = 1000 km? = 1000 x 10° m2.
3) CpeaHeropgoson pacxo (Q) u3 n/c nepesogum B 1n/rog.

Hanpumep, Q = 100 n/c x 365 x 24 x 60 x 60 = 100 x 31 536 000 = 3 153 600
000 n/ron

4) PaccuuTbiBaemM cpegHerogoBon MoAyb CTOKa.
Hanpumep, M = 3 153 600 000 / (1000 x 10°) = 3,1536 = 3,15 n/(m? - roa)

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK EFAP® ®I'60Y BO «KI'TY»

MO-35 02 09-[1M.01.MAK 01.02.T113

OCHOBbI T'MaPONornn | C.26/36

OTBeT: cpegHerogoBon Moaynb cToka coctaBnseT 3,15 n/(m?-roa).

dopma oT4yeTa

1. KOHCNEeKT TeopeTnyeckomn Yyactn paboTsbil.

2. PesynbTaTbl pacyeToB 3aaHuN.

3. AHanu3 nosy4eHHbIX JaHHbIX.

4. BbiBOAbI.

5. YcTHoe cobecenoBaHme No KOHTPOSbHbIM BOMPOCaM.

KOHTpOJIbHbIE BONPOCHI

1. YTto Takoe pacxoa Boabl B peke?

2. Kaknmu metogamm namepsieTcst pacxod Boabl B BOAOTOKE?

3. UTo Takoe xuBoe ceyeHue pekn?

4. Kakne npnbopbl MCNONb3YHTCA A5 UBMEPEHUS pacxoaa BoAbl B peke?

5. Kak npoBogsaT wu3MepeHuMe pacxoga BOAbl METOAOM MOBEPXHOCTHbIX
nonnaskoB?

6. loyemy pacxod, M3MEpPEHHbIM C MOMOLLBK MOBEPXHOCTHbLIX MOMSIaBKOB,
ABNAETCA MaKCUManbHbIM?

7. Kakve cpaktopbl MOryT BnMsiTb Ha pacxon BoAbl B BogoTtoke? [lpueegute
npumepbl.

MpakTnyeckoe 3aHaTMe Ne 6. NMprnbopbl ANA B3ATUA NPOO6 AOHHbLIX OTNOXEHUN.
PacuyeTbl No onpeaeneHnio TBepAOro CToka, CToka HAaHOCOB U Moy sl TBepAoro
cToKa

Llenb paboTbl — 0CBOUTL METOAMKY B3ATUsSI NPOO AOHHbLIX OTNOXEHWUIA U pacyeTa
TBEPAOro CToKa, CToka HaHOCOB, MOy TBEPAOro CTOKa.

Matepuanbl u obopyaoBaHue: [JHoyepnatenu W fOTbl  PasfIMYHbIX
KOHCTPYKLINA.

3apgaHue 1. MN3yunTb M 3aKOHCNEKTUPOBATb MaTepuan TeopeTMYEecKOMW 4acTu
3aHATUSA. BblydnTb OCHOBHbIE MOHATUA N ONpeaeneHns.

TeopeTnyeckasa 4Yactb

[loHHble Ocagkm nUrparoT BaXHYKO poJfib B U3Y4YEeHUN BOOHbLIX O3KOCUCTEM,
reonorn4yeckmnx rnpoueccoB n UICTopun pa3BnTnd BogoemMoB. I/I3yqu|/1e OOHHbIX OCalKoB
MO>XXHO BeCTU OBYMA crnocobamu:

- NpoLWynbiBAHWEM AHA NPOMEPHbIMM Npubopamn, Hanpumep, NOTO, YTO AaeT
BO3MOXHOCTb OMpefenuTb oOLWMIiA XapakTep FpyHTa: CKasnbHbIA, KPYMHOKaMEHUCTbIN,
rpaBuin, NECOK, UIT;

- oTbopom obpa3sLoB (Npob) AOHHBLIX OCaAKOB ANS onpeaeneHns MexaHN4ecKoro
N MMHEPAnorM4eckoro ero cocrasa.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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MpnGopbl Anst B3ATUS NPO6 OOHHbLIX OTNOXEHUIA NoApa3AenstoT Ha npubopbl Ans
B3SATMS FPYHTa C HapyLLUEeHNEM ero CTPYKTyphbl (AHovepnaTenu, gparu) n 6e3 HapyLleHus
(NOTbl, AOHHbIE LLYMbI U TPYHTOBbLIE TPYOKN).

[na B3atms npo® peyHbIX HAaHOCOB MPUMEHSIOTCS cneunanbHble 6aTtomeTpbl
pasnnyHbIX cuctem: 6atomeTp-6yThinka P-16, 6atometp I.U. LLlamoBa, 6aTtomeTp
B.B. lNonskoea, 6atomeTp-ceTka, 6atomeTp «oH» n ap.

Ans wvccnegoBaHMs [OHa MOpel W OkeaHOB  LUMPOKO  UCMOMb3yeTcs
rMapoakycTmyeckasl annapartypa, Aatollasi HeNnpepbIBHYH 3amnncb, a Takke pasfuyHble
pagvoakTUBHbIE MeToAbl, MO3BONSOWME ONpedenuTb BO3pacT O0OCafgkoB UM UX
MOLLHOCTb.

1. JloToBbIE YCTpPOMCTBA

NoTbl NpegHasHayYeHbl AN 0T6opa NOBEPXHOCTHBLIX COEB AOHHbLIX 0caakoB. OHK
npeacTaBnsaloT coboi MeTannuyeckne TpyokM pasnmyHon ANHbI U AMameTpa, KoTopble
norpy>katTcs BepTMKanbHO B FPYHT BOAOEMA.

2. [1Hoyepnartenu

[lHoyepnaTtenb — 3TO YCTPOMCTBO, KOTOPOE MCMoNb3yeTcs AN B3ATMS 60onbLunx
06beMOB [OHHbIX OTNOXeHun. OHO OCHaLWEeHO cheuManbHbIMU  KOBLUAMU UMK
KOp3vHaMK, KOTOpble 3axBaTbiBalOT FPYHT CO AHA BOAOEMA.

CyLiecTByeT HECKONbKO pasHOBMAHOCTEN AHOYepnaTenen:

1. lMpocToi pHoyepnaTenb: COCTOMT M3 [OABYX MeTannMyeckux nnacTuH,
COEAVMHEHHbIX LWapHUpoM. [lpu onyckaHMM Ha [OHO MfacTUHbl  pacKpbiBalOTCS,
3axBaTblBasi 0CafokK, a 3aTEM CMbIKaloTCs Npy noabeme, yaepxuBasi npoby BHYTPW.

2. [IHovepnaTenb OkmaHa-bepaka: ycoBepLlUEHCTBOBAHHbLIN BapuaHT NPOCTOro
AHouvepnartens, obopyaoBaH MNPYXMHOW, KOoTopas MoMoraet nfiacTMHamM CMbIKaTbCs
cpasy nocne 3axsaTta ocafka.

3. B npubpexHon 3oHe Ha rnybuHax oo 2,5 m ana otéopa AOHHbLIX OTIOXEHUN
NPUMEHSAIOT LUTAHrOBblEe JHOYepnaTenu, ornyckaemble Ha LUTaHre:

- KOpoGOuYHbIN AHoYepnaTenbs 3abGonoukoro (nnowagbio 3axeata 1/40 Mm?),
paboTaloLmin Ha OTHOCUTENBHO MATKUX FPYHTaXx;

- TpybuaTtbii gHouyepnatens Mopayxan-bontoBckoro (nnowaae 3axsaTta 1/250
M?), KOTOpbIM OTOWMpalT npoGbl Ha TBepAblx rpyHTax. KoBlloBble OHOoYepnaTenu
3ppeKkTUBHbI Ha MArkMx rpyHTax. OHM NCNONBb3YTCA NPU U3yYeHUN NPyLaoB M 03ep C
OTNOXEHUSIMU UNa Ha aHe.

Ana menuopatMBHbIX W pPbIBOBOAHBIX MNPYAOB CO CPABHUTENbHO MIIOTHbIM
FMIMHUCTBIM TPYHTOM [OHA MNOOXOOUT YTSDKENEHHbI ero BapuaHT — AHodepnaTtesib
[MeTepcoHa nnu wTtaHrosBbl AHoYepnaTernb Mopayxan-bontosckoro.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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MocnepoBaTenbHOCTL paboThl C AHOYepnaTenem:

1) B 3aBMcMMOCTM OT TuMnNa BOAOEMa M COCTOSIHUSI TpyHTa BblGupatoT
NoAXoAsLyo MOAenb AHoYepnaTens.

2) MNMnaBHO onyckalT AgHo4vepnaTernb B OTKPbITOM COCTOSIHUW. [JOCTMXEeHue mMm
AHa oBHapyxuMBaeTcda No ocrnabneHnto HaTSXKeHUs Tpoca.

3) MpoBogAT 3akpbITHE Npubopa n 3axeaT onpeneneHHoro oobema rpyHTa.
4) NogHumatoT npubop.
5) IHouepnaTenb ¢ 0TO6paHHBIM FPYHTOM NOMELLAlOT B Ta3, KIOBETY, ALLMK.

6) OTkpbiBalOT Npubop M cnerka NpUNOAHUMAOT HaZ €MKOCTbl, ocBoboXaas
AHoYepnaTenb OT rpyHTa.

Ecnn oToGpaHHbI FPpYHT 3anonHsAeT gHovepnaTesb He MOIHOCTbIO, TO Npoby He
YYUTbIBaKOT M OTOGOP NMOBTOPSIOT.

[NMpakTnyeckas YyacTb

3apaHue 2. lpoBecTn pacyeTbl TBEPOOro CTOKa, CTOKA HAHOCOB WM MoAyfs
TBEporo cToka.

1) Ons BbINOMHEHUS pac4yeToB HeobGXOAMMO BbiNMCATb B TeTpadb MCXOLHblE
AaHHble, cornacHo cBoero BapuaHTa. 2) [lpousBectn pacyeTbl no dopmynam,
npeacTaBnNeHHbIM HUXKE.

1. Onpenenenue TBepgoro croka (Tc).

2. OnpegeneHne ctoka HaHocoB (CH).

CTOK HAaHOCOB - 3TO OTHOLLEHNE MacCbl HAHOCOB K TOMY e 06beMy BOAbI.

3. OnpegeneHne moayns TBepaoro ctoka (MTc):

MO,El,yJ'Ib TBEepOoro Ctoka - 3TO OTHOLWlEeHuMEe TBepaoro CToka K pacxody BOAbl;
no3BonAeT OUuEeHNTb MHTEHCUBHOCTb MOCTYMJ1IEHNA TBEPObIX YaCTuUL, B BOOOEM.

I'IonyquHble pe3ynbTtaTtbl pac4eToB MOryT ObITb UCMONBb30BaHbI ANA aHanMs3a u
OLUEeHKN COCTOAHNA BOOOEMOB.

3) 3anucatb B TeTpaab onpeaeneHe NoHATUS TBEPAOro CTOKa, CTOKa HAHOCOB U
MOZyns TBEPAOro CTOKa.

dopma oTyeTa
HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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1. KoHcnekT TeopeTnyeckon YacTtn paboThl.
2. Pe3ynbTaTbl pac4yeToB 3aaHNN.
3. YcTHOe cobecenoBaHme MO KOHTPOSIbHBbIM BONpPOCaM.

KoHTponbHbIE BONPOCHI

1. HasoBuTe cnocobbl n3yy4eHns 4OHHbIX 0CaaKkoB. B yem nx otnnumna?

2. Kakve ycTtponctBa NPUMEHSIOT ANs B3ATUA Npo6 peyvHbIX HaHOCOB U
nccnegoBaHns AHa MOpen N okeaHoB?

3. [ns Yyero ncnonb3yT NOTOBbLIE YCTPOMUCTBA?

4. MNepeyuncnute mogmdurkaumm NoTOBbIX YCTPOUCTB.

5. Kak ocyuiecTBnsitoT paboTy C IOTOBbIMW YCTPOMNCTBAMMU?

6. [Insa 4Yero ncnonb3yloT gHo4YepnaTtenn?

7. Nepeyncnute mogudukaLmm gHodepnaTenemn.

8. Kak ocywiecTtensatT paboTty ¢ gHoYepnaTenamm?

9. Kakvne gHodepnaTenv UCnosib3yT Ha MATKUX U TBEPAbIX rPYHTax?

10. YTto Takoe TBEpPAbIN CTOK, CTOK HAHOCOB U MOAYSb TBEPAOro CTOKa.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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MpunoxeHune
OcHoOBHbIe rngponornyeckue onpenereHns

Bbed - yacTb LINO30BOr0 BOAHOrO NyTW (PEKM WK KaHama) Mexay ABYMs
CMEXHbIMW MAOTMHAMW MIW YacTb peku, nognvpaemasi nroTUHOW. Bbed, nexalymn
BbILLE MMOTUHbI, HA3blBAa€TCSA BEPXHUM, @ NEXaLUMn HUXKE NNOTUHBI, — HUKHUM.

BoaHaa akocucTtema — 3KocucTema, pasBuBalollasacd B BOAHOM cpene. B
BOAHbIX 3KOcUCTemMax obuTaloT coobliectBa OpraHM3MoB, KOTOpble 3aBUCAT ApYyr OT
apyra n oT BOAbl Kak cpedbl obutaHund. [BymMs rnaBHbIMU TUMAMKU BOAHbLIX 9KOCUCTEM
SBMASAIOTCA MOPCKME 3KOCUCTEMbI N NPECHOBOAHbIE 9KOCUCTEMBI.

BoaHoe ceyeHne — 4acTb nonepe4vyHoro ce4vyeHund, 3anoJiHeHHad BOJOMN.

BoAHbIf peXuMm - n3aMeHeHe BO BPEMEHN YPOBHEN, pacxofoB M 06beMoB BOAbI
Ha BOAHbIX OGBbEKTax U B NOYBOrpPyHTaXx.

Boooem - BOAHbIM 00bEKT B yrnybrieHMu cywu, XapakTepusyloLwmincs
3ame[ 1eHHbIM ABWXEeHNEM BOAbl UMW MOSTHBIM €ro OTCYTCTBUEM.

Bopopasaen - rpaHvua Mexay CMeXHbIMU peYHbIMK BaccernHamu.

Bopoc6op (6accenH) - yacTb 3eMHOW NOBEPXHOCTU, C KOTOPOM BoAA noctynaet
B OTAENbHbIN BOOOTOK.

Bopoc6op - 4acTb 3eMHOI NOBEPXHOCTM U TONLLA NOYB M FOPHbIX Nopoa, oTKyda
BOAA MOCTynaeT K BOAHOMY OObEKTY.

Bopotok - BOAHbIN OOBLEKT, XapaKTepusyrLwMhca OBWXKEHMEM BOAbl B
HanpaBfeHMM YKIOHa B YrnybneHun 3eMHOM MNOBEPXHOCTU; BOAHbLIM OOBLEKT,
XapakTepusyemblit MOCTOSIHHbIM UMW BPEMEHHbIM  [BWXEHWEM BOAbI B pycre.
CyLecTBYHOT: BPEMEHHbIE M NOCTOSIHHbIE BOOOTOKMW; €CTECTBEHHbIE N UCKYCCTBEHHbIE
BOOOTOKMN.

BopoxpaHunuuie - UCKYCCTBEHHLIM BOO4OEM, 06pa3oBaHHbIN BOAOMNOAMNOPHbLIM
COOpPY>XEHNEM Ha BOOOTOKE C LieNbio XpaHEHMS BOAbl U PErynmpoBaHus CToKa; KPynHble
BOAOEMbI C 3aMeASIeHHbIM BOLOOOMEHOM, YPOBEHHbIN PEXUM KOTOPbLIX UCKYCCTBEHHO
M3MEHEH W TMOCTOSHHO perynupyeTcs B LENAX HaKoNmeHus W  nocneaylowero
ncnonb3oBaHMA  3anacoB  Boabl. [1o npoucxoxgeHwuto  Hambonee  OObIYHbI
BoOgoXxpaHunuwa pedHble (Bonrorpagckoe, Kuesckoe), o03epHble (bankanbckoe,
OHexckoe) 1 HanvBHble. HanuBHbIE COOpYXatTCA B NOHWXKEHUSX penbeda, Kyaa no
KaHanam nogBoaaT M30bITOUHble NaBogkoBble Boabl (KaTTakypraHckoe, Tygakynbckoe
B Y30ekucrane).

BHyTpeHHMe MoOpSA UMET 3aTPyOHEHHYH CBA3b C OKeaHoOM 4epes
CPaBHUTENbLHO Y3K1e NPonuBbI.

Mmaporpac — rpaduk M3MEHEHUS BO BPEMEHW pPacxogoB BOAblI 3a rog wnu
YyacTb roga (Ce3oH, NofioBoAbe, NaBOAOK).

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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fmaponornyeckum nocT - MNyHKT Ha BOOHOM 0ObekTe, 00OpPyOOBaHHbLIV
yCTpOMCTBAMU U Npubopamn Ans NpPoOBEeAeHUsI CUCTEMATUYECKUX TMAPONOrMyYeckmx
HabnaeHUN.

fmpaponorma — 310 Hayka, udyyawLwasa rmapocdepy, BKIYas OkeaHbl U MOpS,
pekn, o3epa, OonoTa, MOYBEHHblIE W TPYHTOBbIE BOAbl, CHEr W feAHuKW, BRary
aTMocdepbl, a Takke ee CBOWCTBA M MpoTeKkalolme B HEN NPOLECChl U SABNEHUSA BO
B3aMMOCBA3MN C aTmocdepon, nutocepon (3eMHon kopon) n buoccepon. HassaHme
Haykm O Boge rmaponorna obpasoBanocb U3 ABYX rPedYecknx CnoB «rngop» — Boda M
«N1I0roc» — 3HaHue, Hayka.

FmapomeTpuyeckas BepTyLllKka - NpMbop ANd U3MepeHust CKOPOCTU ABUMXKEHUS
Boabl oT 0,025 no 5 m/c.

MmapomeTpuyeckuit CTBOp - CTBOP Yepe3 BOOOTOK, B KOTOPOM M3MEpPSOTCA
pacxobl BOAbl, HAHOCOB M NPOVU3BOAATCA ApPYrue BUAbl r’MOPOMETPUYECKUX paboT.

F'MnonuMHMOH — Hanbonee rnybokne cnou BoAbl, rae TemnepaTtypa JieTOM He
nogHumaeTcs Bbiwe 5—-10°C. Ha Takue rnybuHbl NPOHMKaeT Mano COSIHEYHOro CBETA,
NO3TOMY 3[eCb NPaKTU4YECKN OTCYTCTBYIOT POTOCUHTE3NPYIOLLME OPraHN3MbI.

OnuHa 6eperoBoun NIMHUK U3MepPSIETCS MO HyneBon nsobare.

AnuHa o3epa — kpaTyalllee paccTosiHie Mexay ABYMS Hanbonee yaaneHHbIMU
TOYKamu 6eperoBor NMMHMKU, U3MEPEHHOE NO NOBEPXHOCTMU.

[HouepnaTenb — 370 YCTPOMCTBO, KOTOPOE MUCMNOSb3yeTcs Ans B3ATUS BonbLINX
00beMOB [OOHHbIX OTNnoXeHun. OHO OcCHalWeHO cneuManbHbIMKU KOBLUAMW  UMNA
KOp3VHaMW, KOTOpble 3axBaTbiBalOT FPYHT CO AHA BOAoeMa.

[OHHbIe HaHOCLI - HAHOCbI, (POPMUPYHOLLME PEYHOE PYCO, MOMMY UMK foXe
BOJOeMa 1 HaxoAsLmMecs BO B3auMo4encTBMM CBOOHbIMU MaccaMu.

XXuBoe cevyeHue - nnowaab MOMEPEYHOr0 CEYEHWs PEYHOro  MOTOKa,
orpaHU4YeHHasi cCBepxy ypOBHEM BO/bl, @ CHU3Y CMOYEHHbLIM NEPUMETPOM pycna.

N3ob6aTta - nuHWS paBHbIX MYyOMH, T. €. NUHWSA, CcoeauHsiiowas TOYKU C
OOWHaKOBbIMU TNyOUHaMK, OTCUYUTLIBAEMbIMU OT YCHOBHOIO (CPE304YHOr0) YPOBHS, K
KOTOPOMY NPUBOAUTCS MaH AaHHOrO y4acTka peku 1 NoumaHckasi kapTa.

JlumaH - ycTbe peku, umetroLiee popmMy BOPOHKN.

Nlutopanb - npubpexHoe MenkoBoAbe, OObIMHO  MOKPbLITO  BOLHOM
pacTUTENbHOCTLIO BKNOYaET (cybnuTtopans, aynutoparb).

MakcumanbHas WMUpuHa o3epa — NnepneHanKynsp K AnvHe osepa B Hanbornee
LLIMPOKOW €ro YacTu.

MakcumanbHas rny6m-|a o3epa — onpenendeTtca no XXypHany npomMmepa l'J'Iy6I/IH.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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MexeHb - (*)338 BOOHOIO pexunma peku, exerogHo nosrtop4darowiadacda B oaHnN N 1e
Xe Ce30HbIl, XapaKkTtepusyrouiandacs Marnon BOOAHOCTbIO, ANUTENbHBbIM CTOSIHUEM HU3KOrO
YPOBHA, U BO3HMKaLWaA BCneaAcTtBne YMEHbLUEHUA NMUTaHUA pPEKWU. I'Iepl/lo,u,, Korga
nMTaHne pekn B OCHOBHOM MPOUCXOOUT 3a CHET NoaA3eMHbIX BOA.

MeXOCTpOBHble MOPSl  pacrofioXKeHbl Cpeau  KPYMHbIX OCTPOBOB  MIU
apxunenaros.

MeTannmMHMOH - pacnonaraeTcs Ha rinyoumHax 8—14 M, xapaktepusyeTcsa pe3kum
nepenagom TemMnepaTtypbl BoAbl (CIOM TeMnepaTypHOro ckadka).

MupoBo#I oKeaH - HenpepbiBHas BogHas 060no4Yka 3eMHOro LWwapa, Haj KOTOpoWn
BbICTYNalOT 3NIEMEHTbI CyLUN — MaTepuKn 1 OCTpPOoBa M koTopas obnagaeT eanHCTBOM,
TO €CTb B3aVMOCBSI3aHHOCTbIO YacTen 1 0BLHOCTLI0 CONEBOro CocTaBa.

Moaynb cToka - KONM4YecTBO BoAbl, CTEKAIOLLEN ¢ eauHMLbI nnowaaun, 1 km?, 3a
€0VUHULY BPEMEHW, C; 3TO OTHOLLEHME 0ObeMa BOAbI, NPOXOASLLEro Yepes nornepeyHoe
ceyeHMe peKku 3a ornpeaeneHHoe BpeMs, K nrowaau Bogocbopa. OTOT napameTp
BaXeH [N XapaKTepUCTUKM BOOOHOCHOCTM TEpPpUTOPUM N Y4acTo WUCMNONb3yeTcsl B
rMAOPONOrM4ecKkmMX NccneaoBaHUsX.

Moaynb TBepaoro crtoka - 3T0 OTHOLUEHWE TBEpPAOoro CToka K pacxoay Boabl;
NO3BONSIET OLEHUTb UHTEHCUBHOCTL MOCTYMNMNEHUS TBEPAbIX YaCcTUL, B BOOOEM.

Mope — 370 cpaBHUTENBHO Hebonblas YacTb OKkeaHa, BAAKLWAACS B CyLLy UK
obocobneHHasn oT Apyrnx ero yacten 6eperamm MaTepuKkoB, NOTYOCTPOBOB N OCTPOBOB.
Mops no knaccucpmkauum  HO. M.  Lokanbckoro  OblBalOT  BHYTPEHHWE
(MexxmaTepukoBble, BHYyTPUMATEPUKOBbLIE), OKPAUHHbBIE U MEXOCTPOBHbIE.

MopdomeTpua — 39T0 cucTeMa KONMMYECTBEHHbLIX MoKasaTesnien, KoTopasd
Nno3BoNsieT NO3HATb NPOLECChI, NpoTeKaloLw e B BO4OEMAX U Bbl3blBalOLME N3MEHEHNS
nXx NogBOAHOro peneeda.

MopdomeTpusi o3ep Wu3yvyaeT pPsSA  YMCHOBbIX XapaKTEPUCTMK, OatoLimx
NpeacTaBneHne O T[OPU3OHTaANbHOM U BEPTMKANibHOM  pPacCYrieHeHUN O3epHOW
KOTNOBUHbI.

HaHocbl - TBépAble 4acTuubl, NepeHoCUMble BOAHbIM MOTOKOM. CyliecTByrOT
pycrnoopmupyoime n He pycrnoqpOpMupyroLLMEe HaHOCbl. TakKe HaHOCbl MOXHO
pasgennTtb No oopme TpaHCcnopTa Ha B3BELUEHHble M Brekomble (QOHHblE). HaHocbl
MEHSAT (opMy TpaHcnopTa B 3aBUCMMOCTU OT W3MEHEHUM CKOPOCTEN TeveHUs
BOAOTOKA.

Teepable YacTuLbl, 06pa3oBaHHbIE B pe3yrbTaTe 3po3vn BoaocGopoB 1 pycern,
a Takke abpasun OeperoB BOJOEMOB, MNEPEHOCUMble BOAOTOKAMU, TEYEHUAMU B
o3epax, MopsiX U BOAOXpaHUNMLLAX, U (DOPMUPYIOLLME UX NOXE.

Honb rupponoruyeckoro mnocra - YCrOBHasi TOpM3OHTamnbHas MrOCKOCTb
CpaBHEHMS, MPUHMMaemMasi 3a HOMb OTCYETA MNPUM M3MEPEHUN YPOBHS BOAblI Ha
rMAPONOrMYECKOM MOCTY.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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Hopma cToka - cpegHss apudmeTudeckas BennuMHa CcToka (pacxoga),
BblYMCNEHHas 3a anutenbHbIn (6onee 50 neT) nepuog.

O61beM cToKa - KONMYeCTBO BOAbI, NPOTEKaloLLee B pycre pekn Yyepes AaHHbIN
3amblKaloLLMIA CTBOP, 3a onpeaeneHHbI NPOMEXKYTOK BPEMEHW.

Os3epa - npupogHble BOOOEMblI B yrnybrneHusx cywm  (KOTROBMHAaXx),
3anosiIHEHHbIE B Npegeriax 03epHOM Yalum (03epHOro foxa) pasHopoAHbIMU BOAHLIMU
mMaccaMMm W He UMMelome OOHOCTOPOHHero  yknoHa. Osepa He umewT
HenocpeacTBeHHOM cBsi3n ¢ MMpOBbLIM OKEAHOM.

OkeaH - 4acTb MwupoBOoro okeaHa, pacnofioXeHHass Mexay MaTepukamu,
obnapgatoLuas 6onblMMN pasmepammn, CaMoCTOSATENBHON CUCTEMOW LMPKYNSALUMA BOA U
aTmocdepbl, CyLLECTBEHHBIMU OCOGEHHOCTSIMM MMAPONONMYECKOro pexmnva.

OKpaMHHbIe MOPpPSA OTAENIAITCA OT OKeaHa OCTpoBaMn U BOAKOTCA B MaTepuk
N NMEeT OTHOCUTESIbHO CBO60,D,Hle CBA3b C OKeaHOM.

MaBogok - asa BOOHOrO pexuma peku, KoTopass MOXeT MHOroKpaTHO
NMOBTOPSATLCA B pasfuyHble CEe30Hbl rofa, XapakTepusyeTcsi MHTEHCUBHbIM, OObIYHO
KpaTKOBPEMEHHbIM YBENNYEHNEM PACXOdOB U YPOBHEN BOAbl U Bbi3blBAETCSH AOXAAMU
UNN CHeroTasiHLEM BO BpeMsi OTTenenen.

MutaHmne pek — npouecc MOCTynfeHUst BOAbl B PEKY, OLEHWBAEMbIN C TOYKM
3peHust KpyroBopoTa BoAbl. B 3aBMCUMOCTM OT MPOUCXOXAEHUS BbIOENSOT CHEFOBOE,
A0oXOeBoe, NoA3eMHoe U NefHUKOBOEe NUTaHMe N CMeLLaHHOoe.

Mnowaab NOBepXHOCTU (3epkana) o3epa — nowanb BOOHOW MOBEPXHOCTU
6e3 ocTpoBOB.

NoBepxHOCTHbIe BOAbI - BOAbl, MOCTOSIHHO WM BPEMEHHO HaxodsliMecs B
NMOBEPXHOCTHbIX BOAHbLIX OObEKTaX.

NMoasemMHoe nuTaHue - NMPUTOK Noa3eMHbIX BO B BOOOTOKU N BOOOEMDbI.

MNonsemMHble BoAbl - BOAbl, B TOM YMCMe MUHeparnbHble, Haxoaswuecs B
noa3eMHbIX BOAHbIX OObeKTax.

Mowma - yacTb AHa AONUWHBLI, Npuneralowas K pycny Bogotoka v 3aTonnsiemas
npu NnogbeMax YpoBHS BOAbl B BOOOTOKE.

NMonoBoabe — (pasa rmMaponorMyeckoro (BOOHOMO) peXuMma pPeKU, €XerogHo
NOBTOPSIOLAACHA B AaHHbIX KIMMaTUYECKUX YCIOBUSX B OOUH M TOT XK€ Ce30H roga u
Xapakrepuayowasacs Hambonbllen BOAHOCTLIO U NPOLOIMKUTENBHO BbICOKUM YPOBHEM
Boabl. dopmupyeTcsi Kak TanbiMuM CHEroBbIMW, Tak WU OOXAEBbIMM Bogamu. TasiHue
CHera Ha paBHMHaXx BbI3bIBa€T MHTEHCMBHOE BECEHHEE MOMOBOAbE.

NMonepeyHoe ce4vyeHune - NIOCKOCTb, NEPNEeHaNKyNsipHas HanpaBneHnto TeYeHns
(noToka) n orpaHnyeHHasa CHM3y OHOM, ¢ BOKOB OTKOCaMu pycra, CBepXy — YPOBEHHOM
NMOBEPXHOCTLHO.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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Mpodunb pekn - NpoaonbHbIM — pa3pe3 peku no gpapeaTepy; nonepeyHbln —
paspes peku nonepek pycrna v AoSIMHbI.

MpodyHaanb - oxBaTbiBaeT OCTaNbHYH YacTb 03€PHOrO AHa rny6xe nuTopanu
N UMeeTCs TONbKO B 04EHb rNyBOoKMX 03epax.

NMpyA — WCKyCCTBEHHbIN BOOOEM, BbIKOMAHHLIM A0 MMY6uHbI 3-5 M wunu
CO3[4aHHbIN NyTEM MOCTPONKM MNIIOTUHbI B AONIMHAX HeBOonblMX peK, pydbeB, Ha
Tepputopumn 6anok nmdo osparos. NMpyabl MOryT 6bITb NAOTUHHBIMKU, O6pa3yOLLMMUCS B
pesynbTate 3anpyXuBaHWs pevYek W  OBparoB, KOMaHbIMW,  NUTAKOLMMUCS
aTMOC(epHbIMM  OCadkaMKn, a Takke T[PYHTOBbIMM BOAAMW, W  HaNUBHbLIMU,
HaNOMHSAEMbIMN BOAOW Yepes cneumnanbHble KaHarnbl U3 Pek U py4YbeB.

Pacxon Boabl - KONMMYECTBEHHOE 3HAYeHME CTOKa B eavHuuy BpemeHu. B
rMOpoONorMn nog pedHbiM CTOKOM OObIMHO noapasymMeBaeTcs o6beM CToka - 00bem
BOAbI (MM MUHEPanbHbIX BELWECTB, TBEPAbIN CTOK), MpoLlleawen Yepes onpeaeneHHbIn
CTBOP B eAuHWLy BpemeHun, yawe Bcero rog. O6beguHAT MOBEPXHOCTHbIA CTOK
(obpasyowminca B pesynbTaTe OCaAKOB W  CHErotagHusa) W MNOL3EMHbIN  CTOK,
dopmMMpyeMbIn 3a CHET FPYHTOBbLIX BOA,.

PerynupoBaHue cToKka - nepepacrnpeneneHne BO BPEMEHU ECTECTBEHHOIO
CTOKa peKk B pesynbTaTe HaKoMfeHUs BOAbl B BOAOXPaHUNMWAX B MHOFOBOAHbIE
nepvoapbl (HanpuMmep, BECHOW) M pacxodoBaHWS 3anacoB B MarioBOAHble nepuoabl. B
pesynbTaTe TaKOro perynumpoBaHUsi CTOKa BbiCOTa MOMOBOAbS HMXKE BOAOXpaHUNMa
YMEHbLLAETCH, a MEXEHHble pacxodbl U rMyOouHbI YBENUYMBAIOTCSA 3a CYET MPOMYCKOB
BOAbI M3 BOAOXPAHMNULLA.

PeyHasa cucrema — COBOKYIMHOCTb pP€EK, CIMBalwLWLNXCA BMeCTE N BbIHOCALLNX
cBow BoAbl B Buae obuiero notoka.

PeyHon cTOK — nepemelleHne BoAbl B BUAE MNOTOKaA MO PEYHOMY pychy.
Mpoucxogut noa [LOencTBMEM [paBuUTauuKn. HABNSETCA BaXHEWUWUM  311eMEHTOM
KpyroBopoTa BOAbl B NpUpoAe, C NOMOLLbIO KOTOPOro NpoucxoguT nepemMeLleHne Boabl
C CyLUM B OKeaHbl N1 0651acTn BHyTPEHHErO CTOKa.

Pycno - noHmwkeHHasa YacTb Ppe4YHOWN OOSIMHBI, MO KOTOPOW TeYeT peka.

Cano - nnbiByLUMA NO peke B Havane ee 3amep3aHus TOHKWWA e B Buae
NeAstHbIX UM W MIAaCTUMHOK.

ConeHocTb BOAbl — 3TO KOMWYECTBO PaMMOB BeLLECTB, PACTBOPEHHbIX B
ogHoM nuTpe Boabl. ConeHocTb m3mepsieTca B npomunne (%o). CpeoHas coneHoCTb
MupoBoro okeaHa — 35 %o, 3TO 3Ha4uUT, YTO B 1 NUTpe BOAbI pacTBopeHo 35 rpammoB
Conen v BeLLecCTB.

CpeoHsis WIMPUHA O3epa — YacTHoe OT AereHus nrowann 3epkana osepa Ha
€ro AnvHy.

CpenHsisa rny6uHa o3epa — YacTHOe OT JeneHus obbema o3epa Ha nnowaab
ero 3epkana.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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CTOK HAHOCOB - 3TO OTHOLLUEHME MaCCbl HAHOCOB K TOMY XKe o6bemy BOAblI.

Cy6nutopanb - NpocTUpaeTcsi 40 HWXKHEN rpaHuLbl pacnpocTpaHeHUs1 BOOHOM
pacTUTENbHOCTM.

TBepAbIN CTOK - 3TO OTHOLUEHME MACCbl CyXMX OOHHbIX OTNOXEHUA K 06beMy
BOAbI, U3 KOTOoporo Obina B3sita npoba.

Ype3 BoAbl - NIMHNSA NepeceyeHns MOBEPXHOCTM BOAbl B peke, o3epe, kaHare,
BogoxpaHunuuwie ¢ Geperom. Ha peke, kaHane, BOAOXpaHWMMLIE pas3nuyalT ypes
npasoro u nesoro 6epera.

®da3bl BOAHOrO peXxuma — XapakTepHble COCTOSIHUS BOAHOMO pexuma,
NnoBTOpAKOLMNECH B onpeneneHHble rmaporornyeckne cesoHbl B CBA3N C U3MEHEHUEM
YCNoOBUW NMUTaHUS.

YacoBol 06bEM pekuM — 3TO KONMMYECTBO BOAbl, KOTOpOE MNpoTekaeT 4yepes
nornepeyYyHoe ceyvyeHne pekn 3a oauH Yac. OTO BaXHbI NMokasaTenb, UCMONb3yeMblii B
rMOpONornM ANs OLEHKN BOOHbLIX PECYPCOB U NMNaHNpoBaHWsA BOAOMNONb30BaHMS.

LWyra rnyGuHHan (kyxra, LWOPOX, Wwepex) - BHYyTPUBOAHbIA nepn, COCTOAWMN U3
B3BELUEHHbIX MENKNX NneasaHblX KpUCTansoB, COeANHEHHbIX B 6eChOpMEHHbIe pbIXIble,
NponuTaHHbIE BOAOW MacCbl, NEPEHOCUMbIE TEYEHNEM.

Lllyra nmoBepxXHOCTHas - BCMMbIBLUMIA Ha MNOBEPXHOCTb BHYTPWUBOAHBLIN Nen
(BOHHBIN Nea unu rnyoéuHHas wyra).

ANMUNUMHUOH — BEPXHUWN CNOW BOAbl, B rNyBOKUX 03epax MOXeT gocturatb 5-8
M, B 3TOM Croe noj BfVUSIHUEM BeTpa M KOHBEKLMOHHbIX MPOLECCOB WMHTEHCUBHO
nepemMeLLMBaloTCa BOAHble MaccCbl. 34ecb OTMedYeHbl Haubonbline KonmnyecTsa
COMHEYHOWN 3JHEepruu, K1UCropoda M Camble BbICOKME KOHLEHTPAUMW OpraHUyeckux u
MUHepanbHbIX BELLECTB.

dynuTtopanb - pacrnonioXeHHass Mexay HWKHUM W BEpXHUM npegenamu
konebaHun ypoBHS BOAbI B 0O3€epe.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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2024. — ISBN 978-5-507-47777-7.
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Kornoc, 2008. - 303 c. - ISBN 978-5-10-004000-2.
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KocTtpowma : KI'Y, 2023. - ISBN 978-5-8285-1254-6.

5. Moposos, A. E. MeTeopornorus u knumartonoruna : yyebHoe nocobue / A. E.
Moposos, H. . Ctapoaybuesa. - EkatepuHbypr : YITITY, 2018. - ISBN 978-5-94984-
664-3.

6. M'mgponorus : yyebHo-meTogmyeckoe nocobue / coctasutens C. [. dertapes.
- BopoHex : BI'Y, 2016. - 54 c.

7. CaxHeHko, M. A. M'mgponorus : ydebHoe nocobue / M. A. CaxHeHko. - Mocksa :
PYT (MUIT), 2010. - 127 c.
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