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1. IlepevyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHs MO IMCUUILIUHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH pPe3yJbTAaTAMU OCBOEHUS 00pPa30BaTeIbLHON NPOrpaMMbl
(c opuenmayueii Ha Kapmvl KOMHEmeHyul)

B pesynprare ocCBOCHHS 00pa30BATENBHOW MPOTPaMMbl OOYYAIOIIMICS JIOJDKEH —OBIAICTh
CIICAYIOIIUMU pe3yabTaTaMH 00y4eHHS 10 AUCHUTLTHHE:

®dopMmupyemas

KOMIICTCHITHS

(c ykazanuem
KOJIa)

PesynpraTel 00y4eHus IIpumeuanue

cucteMy cbOopa, 0o0pabOTKM W paclnpOCTpaHEHUs] THIPOJIOTHYECKON
nHdopmanny, TocTynarouen c rOCy/apCTBEHHOMN ceTn
THJPOMETEOPOJIOTUUECKUX ~ CTAHLIMM,  NPUHLIMIBI  yCTPOWCTBA,
(YHKIIMOHUPOBAHUS U pPa3BUTHUS 9TOH ceTH. [K- 2
YCTPOWCTBO  TUAPOMETPUYECKMX  NPHOOPOB M YCTaHOBOK
OTEYECTBEHHBIX M 3apyOCKHBIX, KaKk TPaJULIHOHHBIX, TaK H
3HaHusg COBPEMEHHBIX.
METOIBl  TEepBHYHOH  0OpabOTKM W KOHTPOJS  TIOJIEBOM
THAPOMETPHIECKON HMH(POPMAIMK C TPHUMEHEHHEM KOMIIBIOTEPHBIX
TEXHOJIOTUHL.
NpaBWjia TEXHUKH OE30IacHOCTH IIpH IPOBEIACHHH pabOT Ha
THAPOMETPHYECKNX CTAHIMAX M IOCTAX M XUMHYECKUX J1ab0opaTopusix
B YCJIOBHSX CTAllMOHAPA U MPHU NPOBEICHUN MOJIEBBIX 00CIeT0BaHUH.
CaMOCTOSTENIbHO ~ OCBaWBaTh JONOJHHUTENBHYIO JIUTEpaTypy IO
yqe6H0171 JUCHUIUIMHE, HCIO0Jb30BaTb OCHOBHBIC TUAPOJIOTMYCCKUC
(bOHZLOBI)Ie U CHOpaBOYHBIC MaTCpUaibl, OPraHU30BbIBATbL M BECTHU
TUAPOMETPHUUICCKUEC Ha6J’IIOI[eHI/IH Ha CTaHIOUAX u nocrax,
OCYIICCTBJIATh 00pabOTKY ¥ TMEPBUYHBIA  aHAIU3 COOpaHHOM
THIPOJIOTUYECKOI HH(BOpMAIIHH.
OpraHn30BaTh N3Yy4YCHUEC TIIpaBUJI TCXHUKH 6C3OHaCHOCTI/I npu
MIPOM3BOJCTBE TMAPOMETPHYECKUX PAabOT B  THAPOIOTHYECKHX
MOJIpa3/ieNIeHUAX BKJIIOYas IIOJIEBBIC TMApTHH M OTPSABL, a TaK JKe
KOHTPOJIb 32 MX BBITIOJIHCHHUEM.
HaBBIKAMH ~ cOopa  TEPBHYHOM  TOJEBOH W CIIPaBOYHOM
THAPOJIOTHIECKON MH(OPMALMH 110 PA3INYHBIM BOJHBIM OOBEKTaM U
nx OacceliHaM, HEOOXOIUMBIMU TpHEMaMH M HABBIKAMH pabOTHI C
Brnanenus THAPOMETPHYECKUMH PUOOpaMy TPAAUIIMOHHBEIMU U COBPEMEHHBIMH, [K- 2
(HaBBIKH / 3HAHUSAMH U HABBIKAMM NIPUMEHEHMS KOMIIBIOTEPHBIX NPOTpaMM, Kak
OIIBIT HEMOCPCACTBCHHO B IMOJIC MPU THAPOMETPUUYCCKUX UBMECPEHUAX, TaK U
JIESITEIbHOCTH) | TIPH 06pab0TKe COOpAaHHBIX JAHHBIX.
MPaKTUICCKUMHU HaBbIKaMHU MMPUMEHCHUA IpaBuJI TEXHUKH
0€30MacHOCTH TPH TPOBEACHHUHM THUAPOMETPUYECKUX pPaboT U I[IK-5
00cIeJOBaHU U B XUMHUYECKHUX JJAO0PATOPHSIX.

IIK-5

YMeHus

IIK-5

[IK-2 - CnocoOHOCTBIO TOHWMATh, U3JIaraTh W KPUTHYECKH aHAIM3UPOBAThH 0a30BYIO
nH(OpMAIIMI0O B THAPOMETEOPOJIOTMH TPU COCTABIECHUU pAa3elioB HAYyYHO-TEXHUYECKUX OTYETOB,
MOSICHUTENBHBIX 3alUCOK, TIPU TOATOTOBKE OO30pOB, AaHHOTAIlMM, COCTaBIEHWU pedepatoB U
o6ubnnorpaduu mo TeMaTuke MPOBOANMBIX UCCIEIOBAHUIN

I1K — 5 - rOTOBHOCTBIO OCYIIECTBIIATH THAPOMETEOPOIOTHUECKOE 00ECIEYeHNE U IKOJIOTHUECKYIO
AKCIIEPTU3Y MIPHU CTPOUTENHCTBE XO3SHCTBEHHBIX 0OHEKTOB



2.11eJib M MeCTO IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucuumnmza «'napoMeTpust U TeXHUKa 0€3011aCHOCTH» OTHOCUTCS K BApUAaTUBHOM 4acTH.

JucnuninHa u3ydaeTcst Ha 2 Kypce B 4 cemectpe.

Ilenp M3ydeHUs AMCLUUIUIMHBL W3YYE€HUE TEOPETHYECKUX OCHOB COBPEMEHHOM T'MIPOMETPUM U
3aKpeIUIeHUE TOIYYEHHBIX TEOPETHUECKMX 3HAHMN Ha MPAKTUYECKHX 3aHATHSAX W BO BpeMs y4eOHOMH
MOJICBOM IPAKTUKH.

Hucunmmna «'uapoMeTpuss W TeXHHKA Oe30MacHOCTH» MpeaHa3HaueH Ui O3HAKOMIICHUS
CTY/IEHTOB C OpTraHU3alMed U CTPYKTYPOil TOCYyJapCTBEHHON CETH TMAPOJIOTHYECKUX CTAHLUI U MOCTOB,
cucTeMoi coopa, 00pabOTKH U pacPOCTPAHEHUS THIPOJIOTUIECKON HHPOPMAIUH.

Ji1 0cBOGHMS AMCUUIUIMHBI HEOOXOIMMBI KOMIIETCHIINU, C(POPMUPOBAHHBIE B paMKaX HU3y4CHHS
CIIEAYIOIUX AucHUIUIMH: «O0mas rugposorus», «Mereoposiorus U kiumarosorusy», «Tonorpagus c
OCHOBaMHU Ieosie3un», «CTaTUCTUYECKUE METO/bI B THIPOMETEOPOJIOTUNY.

OcBoeHHe KOMIIETCHUMH IUCLUIUIMHBI HEOOXOAMMBI ISl M3Yy4YEHHs CIENYIOIUX IUCLMILIMH:
«Pe4HoOll CTOK M TUAPOJOTHUECKUE pacdeTsl», «OO0Imas u pedHas rHapaBiIuKa», «BogHoe X03scTBO U
BOJIOXO3SMICTBEHHBIE pacyeThl», «BonHO-TeXHHYECKHE H3bICKaHUA», HAIMCaHUS KypCOBBIX pPabOT U
BBIITYCKHON KBaTM(PUKAIMOHHON pabOTHI.




3. Coaep:xanne padoueii nporpaMmal (00bLeM AUCHHUIIMHBI, THIIBLI M BHABLI YYE0OHBIX 3aHATHI
9 9
y4eOHO-MeToauYecKoe odecnevyeHne caMoCTOSITeIbHOM PadoThI 00y4al0IIUXCH)

MHMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKNPCKNUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
TEOT'PAOUYECKUN ®AKYJILTET
COJEPKAHUE PABOYEHN ITPOT' PAMMBI

JAUCHUITIIMHBI « ' mapoMeTpusa U TEXHUKA 0€300aCHOCTU»HA 4_CCMCCTp

ouHas dopma oOyUeHHs

Bua padotsl O0beM IMCUUIIMHBI

O6mas tpyzoemkocts nucuuiunHb (3ET / gacoB) 2172
Y4eOHBIX YaCOB Ha KOHTAKTHYIO Pa0bOTy C MPEnoaaBaTeeM: 54,2

JIEKIIAHA 28

MIPAKTHIECKUX/ CEMUHAPCKUX 26

71a00paTOPHBIX -
Ipyrux (TpynmoBasi, WHAWBUAyaJdbHAas KOHCYNbTalWMs W WHBIE BHIBl y4eOHOI 02
JISSITeIPHOCTH, TPeIycMaTpUBaloie padoTy acupanTos ¢ npenongaBarenem) (PKP) '
Y4eOHBIX 4aCOB Ha CAMOCTOSATEIbHYIO paboTy obyuaronuxcs (CP) 17,8
Y4eOHBIX YacoB Ha TOATOTOBKY K AK3aMeHY/3auery/mudepeHIUpoBaHHOMY 3a4eTy
(kOHTpOIIB) i

dopma KOHTPOJIS:

3auetr _4_ cemectp



Tema u conepxanue

dopma n3ydeHust MaTepHUaIOB:
JIEKIIMH, TPAKTHYECKUE 3aHATH,
CeMUHApCKHE 3aHATHSA,
nabopaTopHble paboThI,
camocTosTeNbHas paboTa i
TPYAOEMKOCTS (B Yacax)

JK | IIP/CEM | JIP CP

OcHoBHas
JIOTIOJTHUTETbHAS
JUTEparypa,
peKOMEHayeMast
CTYJICHTaM
(HOMepa m3
CITUCKA)

3anaHus no
CaMOCTOATEeNbHOMI paboTe
CTYICHTOB

®dopma TeKyLiero
KOHTPOJIS
yCIIeBaeMOCTH
(KOJIIOKBUYMBI,
KOHTpOJIbHBIE PaOOTHI,
KOMITBIOTEPHBIE TECTHI
1 T.IL.)

2

3 4 5 6

7

9

MOJVIJIb 1. Onpenencare HayKH, IIEH U 3a1a91 Kypca.
I[lpenmer u  3amaum  ruppomerpuu. Ponb u  3HavyeHue
THIPOMETPHH B CHUCTEME THIPOJOTMYECKHX HAyK. 3HAUCHHE
THIPOMETPUM IJII ydeTa IJs OXPaHbl BOJHBIX PECYPCOB,
IUTAHUPOBAHKA BOJHOIO X03sHCTBa Poccnu, MpoekTHpoBaHUS U
CTPOUTECIILCTBA OTACIBbHBIX BOJIHBIX CUCTEM u
TUAPOTEXHUYECKUX COOPYXKEHUM B COBPEMEHHBIA IIEPUOM.
Kpatkue cBeneHust 00 HCTOPUHM PAa3BUTHUSA TUAPOTEXHUYECKHUX
COOpYKEHUHU

11213!4,5161
7,8,9,10

KonrponbHas padbora

OpraHuzanuss CceTd THIPOMETEOPOJIOTHUECKUX CTAaHIUK U
noctoB B Poccuu.

ODenepanbHas  ciyk6a Poccum 1Mo TIMIpOMETEOpPOJIOTHH U
MOHHUTOPHHTY OKPY)KAaIOIEH Cpembl, ee CTPYKTypa H 3aiadH.
OCHOBHBIC TIPHUHIMIIBI OPraHW3ALUK ¥ Pa3MELICHUS CETH
THIPOMETEOPOIOTHUECKUX CTaHIMK U nocToB. Kimaccnpukannu
THIPOMETEOPOIIOTHUECKOI CeTH.

11213!4,5161
7,8,9,10

KonrponbHas padborta

HaOmionenust 3a ypoBHSIMH BOJIBI.

OcHoBHBIE cBeleHHsT 00 ypOBHSX BOJBI M HAONIOAEHHSX 32 UX
pexxuMoM. DakTopbl, 00yCIaBIMBAIOIINE PEXKUM YPOBHEH ek,
03€p U BOJOXPaHUIIMIIL.

Lemn m 3amaun HabOmromeHuil 3a ypoBHeM BOAbL [IpuHITHIIBI
YCTPOICTBA TUAPOJIOTMYECKUX IIOCTOB, CHUCTEMA OTMETOK U
OTCYETOB YPOBHEN Ha HUX.

Tunsl u YCTPOMCTBO TUAPOJIOTUYECKUX IIOCTOB.
Krnaccudukamms rugponorndeckux moctoB. IIpocTsie MOCTHI
VYerpoiictBa M MpHOOPHI U1l PETHCTPALMM MaKCHMAJIBHBIX U
MUHHMAJIbHBIX ypoBHeH BOJIBL. Camonumrymue
TUJPOJIOTHYECKUE MOCTHI; OCHOBHBIE TUIBI CAMOIMCLEB YPOBHS
BOJIBI; CIOCOO  yCTAaHOBKM caMomnucua. J{MCTaHIMOHHbBIE
HU3MEPUTENN YPOBHS BOAbL. IlepcrnexkTBHBIE METOBI H3MEPEHUS
ypoBHS Boapl. CrnenuanbHBIE THIPOJIOTHYECKHE  TIOCTHI:
YKJIOHHBIE TIOCTBI, TIOCTHI JUIA HaOJIONEHUS 3a YpPOBHEM
MOJ3EMHBIX BOJ, A HaOJIOAEHWS 3a YpOBHEM BOJBI Ha
6omoTax u ap. Penepsl rHIpoIorn4eckrux mocToB.

Opranmn3anus HabmroAeHuil 3a ypoBHeM Bojbl. Bribop ydacTka

11213!4,5161
7,8,9,10

KonrponbHas pabora




PEKM M MECTa [UIsl yCTAHOBKH ITOCTa. Y CTaHOBKA, 000pyAOBaHHUE
W HUBEIUpPOBKAa MocTa. HaOmromarenb M ero OO0S3aHHOCTH.
ITeperoc rUAPOIOTHYECKOTO MTOCTA.

[Ipom3BoncTBO HAOMIOACHWN 3a YpOBHEM BOABI Ha IIOCTY.
CoctraB pabor u cpoku HaOmomeHuid. V3MepeHue ypoBHEH
Bompl. HaOmronmeHwmst 3a TemmepaTypoil BOXBI M BO3AyXa.
HaGmionenust 3a  JnefoBbIMH  SIBICHHSMH.  BusyanbHble
HaOmoneHus. JIoNoNHUTENbHBIE U CIIeHHalIbHbIe HAOMI0IeHUS U
paboTsLI.

OO0paboTka MarepuajioB HaOJIOJECHUH 3a YPOBHEM BOJIBI
O0paboTKa KHW)KEK JJIsl 3allMCH JaHHBIX 00 YpPOBHSX BOJBI.
O0OpaboTka 3amuCH  CcaMONKCIA. BBIUWCIIEHWE  CPeTHHX
CYTOUYHBIX YpoBHe# Boabl. CriennanbHbie 00padOTKH JaHHBIX 00
YPOBHSX BOJBL. I'paiiKk CBSI3M COOTBETCTBEHHBIX YPOBHEH BOJBI
Ha JIBYX THAPOIOTHYECKHUX MOCTAX.

IlepcriekTHBBI pa3BUTHS aBTOMATH3ALMHM W TEJICU3MEPCHHH B
THAPOMETPHH. ABTOMAaTHKa U TEIEMEXaHNKa P MIPOU3BOACTBE

TUIPOJIOTUUECKUX HaOJIIOJEHHA. IIpunuun JIEUCTBUS
aBTOMAaTUYECKOHN TEJIECU3MEPUTEILHON CHUCTEMBI.
ABTOMaTHYECKHUH TUAPOMETEOPOIOTUUECKUH IOCT.
JIMCTaHIIMOHHBIM  TUpOCTaTHYECKUH  ypoBHemep.  JlaTuuk
TeMmIepaTypbl  BOAbl.  MammHu3upoBaHHas — oOpaboTka

pe3yNbTaToOB HAOTIOACHMS.

O0paboTKa pe3yabTaTOB BOJIOMEPHBIX HAOTIOACHUI.

11213!4,5161
7,8,9,10

[pakTryeckas pabora Ne 1

IIpoBepka
MIPAaKTHYECKOH PabOTEHI.
KonrponbHas pabora

Wzmepenue riryOuH.

[IpousBoncTBO TpoMepHBIX padoT. [Ipubopel u MeTombI
HU3MEpeHus TIyOuH U npoduiel gHa. MexaHn4deckne IpruOOphI
— HaMeTKa, JIOT, JeOeaKa.

Peunpie 3x0nmoTE. MeTOABI WM3MEpEHUWI: MpOMepHl TIYyOWH B
OTJIEJbHBIX TOYKAaX, HENpepbIBHAS 3aluCh NPOQUIS JHS.
Crioco6bI TPOU3BOACTBA MPOMEPHBIX pabOT Ha peKax: Mo IOo-
NepeyHrKaM, MpPOJOJIbHUKAM, KOCHIM rajcam. Ilpomepsl B
o3epax M BojoxpaHuiumax. IIpumeHeHHe a3’podoTOCHEMKH.
ITpou3BOACTBO MPOMEPHBIX PabOT C MPUMEHEHHEM DXOJIOTOB;
KOOPJMHUPOBAHNE 3XOJIOTHBIX HPOMEPOB T€0JIE3MYECKUMH U
paauoreoae3ndeckumu criocodamu. [Ipumenenne cucreM GPS u
I'JIOHACC.

OO0paboTka pe3ysNbTaTOB NpOMepHBIX pabor. OOpaboTka
3anuceil B NpOMepHOH KHIDKKE. IlocTpoeHne mnomnepeyHbIX
npoduiieil U BBIYHCICHHE MOP(OMETPHUYECKUX XaPaKTEPUCTHK
pycia peku W o3epa. llpuBeneHHe MPOMEPOB K YCIOBHOMY
(cpe3ounoMy) ypoBHO. OOpaboOTKa MaTepHaNoB 3XOJOTHOTO

112731415161
7,8,9,10

Kontponsnas pabora




npomepa.

CocraBiieHue IJIaHa pyclia PEeKH, 03epa, BOJOXPAHWIMINA B
n300araXx M TOPU3OHTAISIX C NPUMEHEHHEM KOMIIBIOTEPHBIX
TEXHOJOTUH ¥ TpamguuuoHHbIMH MeToaamu. CocraBieHue
MPOJIOIBHOTO MPOGHIIS pyclia PeKH

OO0paboTka MaTepuayioB TNPOMepHBIX paboT.  IlocTpoenue
npodueit. Beraucnenre MophoMeTprUUECKUX XapaKTEPUCTHUK.

11213!4,5161
7,8,9,10

[IpakTraeckas padora Ne 2

IIposepka
MIPaKTUIECKOl pabOTHL.
KontponbHas pabora

M3MmepeHue ckopocTeil TeueHus.

CKOpOCTH TEYEeHHUS B PYCIOBBIX MoTokax. OOImue CBEICHUS O
JIBIDKCHUU BOJBI B PYCJOBBIX MOTOKax. Ilymbcamms CKopocTeit
TeueHus. PacrpeeneHue CKOpOCTel TeUEeH s B PEYHOM MTOTOKE.
ITpubGopsl ¥ METOABI HU3MEPEHUS CKOPOCTEH TEYEHUS! BOJIBL
Krnaccudukarnus npubopoB u MeTonoB. ['mapomerpudeckue
BEPTYIIKH, UX TUOBI W OCHOBHBbIE YacTH. OCHOBBI TEOPHUH
THAPOJIOTHYECKON BepTyiikd. OmucaHue MNPUMEHSEMBIX B
HacTosIIee BpeMs BEPTYIIEK, obopynoBaHue u
MPUHAUICKHOCTA U paboThl C BEPTYIIKAMH, TapUPOBAHUE
Bepryuiek. lomnaBku. 'uapomerpuueckue Tpyoku. [Tpubdopsr,
OCHOBAHHBIC Ha q)HKcaI_[I/II/I CHJIOBOI'O BOSﬂeﬁCTBHX IIOTOKaA.
ITpubGopel, OCHOBaHHbIE HAa  MNPUHIHKIE  TEMIOOOMEHA.
W3mepeHne CKOpPOCTEH TEUEHHs YIIbTPa3BYKOBBIM METOJIOM.
Hcnonp3oBanue npubopoB, OCHOBaHHBIX Ha 3ddekre Jomnepa.

11213!4,5161
7,8,9,10

KonrponbHas padbora

W3mepeHue pacxonoB BOJBL.

Meronel  U3MEpEeHUs  pacXoJOB  BOJbL.  XapaKTEpUCTUKA
CYIIECTBYIOLIMX MeTOoA0B. Mojenb pacxona. MeTosl «CKOpOCTh-
IUIOILAAb.

Onpenenenue pacxo0B BOJIBI c MPUMEHEHHEM
THIPOMETPUYECKNX  BepTylleKk. Bpibop  y4dacTka  pekw.
OnpeneneHue  HampaBlI€HUS THIPOMETPHUYECKOTO  CTBOpA.
W3mepeHne pacxoJoB BOIBI: OINUCAHHWE COCTOSHUS PEKH,
HaOJIONEHUS 3a YPOBHEM BOABI M YKJIOHAMH  BOJHOI
MOBEPXHOCTH, MPOMEpPHI TIIyOWHBI Ha THIPOCTBOPE, U3MEPEHHUE
CKOpPOCTEH TEUYeHUs Ha BEPTUKAAX, IPOAOKUTEIBHOCTD
H3MEpEeHus: CKopocTed TedeHuss B Toukax. OOopynoBaHue
TUIPOMETPUYECKOrO0  cTBOpa. JleTanbHblll, OCHOBHOHM U
COKpAIIIEHHBIH CIIOCOOBI OTIPEIEICHUS PACX0A0B BOIBL. MeTOoIbI
YCKOPEHHBIX U3MEepeHui pacxooB BOJIBI. Merton
pENpe3eHTaTUBHBIX 2JIEMEHTOB, JHHEHHBIE MHTEPIOISALUOHHO-
TUJPAaBIMYECKUE MOJEIHM PACXOAAa BOMAbI, WHTErPallMOHHBII
€roco0 U3MEpEeHUs CKOPOCTEH TeUeHHs U PacXoJ10B BOJIBI.
W3mepeHne pacxoJoB BOAbI METOJOM JABMXKYIIEHCS JIOAKH.
CynoBoii aBTOMAaTU3UPOBAaHHBI KOMIUIEKC ISl ONpPENEICHUs
pacxoza BOJbIL.

112731415161
7,8,9,10

KontpomnsHas pabora




N3mepenne pacxoioB BOABl NpUOOpamMH, pabOTAIOIIMMH C
npuMeHenneM 3¢ dekra Jlomiepa.

OcoOCHHOCTH W3MEpEeHHUs] pacxoJOB BOABI B TIOJOBOJIBE
(TaBO/IKM) ¥ TIPH JICJSTHOM TTIOKPOBE.

Brruncienne  pacxoma  BOOBI:  METOABI  aHAJHTHYCCKHUH,
YTOYHEHHBIH aHATUTHIECKUH, rpadUIecKuii.

TouHOCTH OmIpeneneHus pacxofoB BOJABI C IMPUMEHEHHEM
THIPOMETPHUYCCKUX BEPTYIIICK.

OmnpeneneHue pacxofoB BOABI C TOMOLIBIO MOIUIABKOB.
W3mepeHne ¥ BBIYMCICHHE PAcXoJOB BOJBl C IOMOIIBIO
MMOBEPXHOCTHBIX U TTTYOMHHBIX MMOTUIABKOB.

OmnpeneneHne pacxomoB BOJBI IO IUIOMIAIN KUBOTO CEYCHUS U
CpexHel CKOpOCTH, BEIUUCIIEHHOH 1o popmyre 1llesmn.
OnpeneneHne pacXxog0B BOABI ¢ TIOMOIIBI0 MEPHBIX YCTPOWCTB:
THIPOMETPHUYSCKUX JIOTKOB H  BOJOCIHBOB. Perucrparus
Pacxo/I0B BOJBI CAMOITUCIIEM.

OmnpeneneHne pacXxoa0B BOIABI 0ObEMHBIM METOIOM.
OmnpeneneHne pacxoJoB BOJbl MeTOJOM cMelieHus. CyIHOCTh
MeTofa cMmemeHus. IIpuGopsl M yCTaHOBKM Ui U3MEPEHUS
pacxo/10B BOABI METOAOM cMelleHus. V3mepenne pacxoza BoIbl
C IpPUMCHEHHUEM  YyIbTPAa3ByKOBOM CHUCTEMBI H3MEPEHUS
CKOPOCTH. DJIEKTPOMAarHUTHBIH METOJ HM3MEpeHHs pacxona
BOJBI.

OmnpezneneHre pacxoJOB BOABI Ha THAPOY3JIax (Ha MalbIX H
kpymHBIX ['OC).

9. [Iposepka
Brruncrienne  pacxoga  BOABI B peKe, H3MEPEHHOTO 1,2,3,4,5,6, P ?
[pakrrdeckas pabora Ne 3 | mpaKkTHUECKOH PabOTHL.
MTOBEPXHOCTHBIMH TTOTIABKAMHU 7,8,9,10
KontponpHas padora
10. . [Iposepka
Brranciienue pacxoma BOJBI, H3MEPEHHOTO TUAPOMETPUICCKOMH 1,2,3,4,5,6, o
N [Ipaktrueckas padora Ne 4 | mpakTHaeckol paboTHI.
BEPTYIIKOI 7,8,9,10
KontponsHas padora
11.| MOAVIJIb 2. Omnpenenenre 3aBUCUMOCTH MEXKAY PacxoJaMH H
YPOBHSAMH H MOJICYET CTOKA BOJBI.
IToctpoenune kpuBOil pacxoJ0B IPU HAIUUYUM OJHO3ZHAYHOU
3aBHCHUMOCTH MEXIY pacxoJaMH U YpoBHSAMH Bojbl. OCHOBHEIE
moHATHs. [locTpoeHme KpHBOH PpacxomoB. KCTPAIOJISAIIUSL
KPUBOH pPacxXoJOB BBEpX M BHH3. BBIUNCICHHE CTOKAa BOJHI. 123456
VYder cToka BOAbBI Ha THAPOY3HaX. ’7 ,8 ’9 ’1(’) ' - KonrponbHas padbora
y L 1

IMocTpoeHue kpUBOIM pacxoJ0B U BBIUUCICHHE CTOKA BOJBI IPU
OTCYTCTBUH YCTOWYMBON OJHO3HAYHON 3aBUCHUMOCTH MEXKAY
pacxojamu U ypoBHIMHU Boabl. [TocTpoeHne kpuBoi pacxonoB U
BBIYHCIIEHHE CTOKAa NPH HEYCTAaHOBUBILEMCS JBHKEHHH BOJIBI,
JIEOBBIX  SIBIICHMAX, 3apacTaHUM pYCla, IPH  PYCIOBBIX
JedopManusax, Ipy IePpeMEHHOM MOIIOpE.
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12.

IToctpoenne KpuBOM 3aBUCUMOCTH MEXKIY pacxoJgamMu |
YPOBHIMH

11273!4!5161
7,8,9,10

ITpakTudeckas padora Ne 5

IIpoBepka
MIPaKTUIECKON paboTHI.
Kontponsnas padora

13.

N3yyenue TBEpAOro CTOKa U JOHHBIX OTJIOKEHUH.

OOmue cBeneHNs O TBEPAOM CTOKe. HaHOCH M MX ABIKEHHE B
PYCJIOBBIX TOTOKaxX. MUHepanu3alyst PEeYHbIX BOJ M CTOK
pacTBOpPEHHBIX BemecTB. OCHOBHBIE XapaKTEPUCTUKH TBEPHO-
IO CTOKa.

W3y4yeHne cToka B3BEIIEHHBIX HAaHOCOB. [IpuOOpHI Uit B3SATHA
npo0 BOABI CO B3BELICHHBIMU HaHOCaMH. V3MepeHne pacxozoB
B3BEIICHHBIX HAHOCOB. BBIUMCIICHHE pacXoloB B3BEIICHHBIX
HAaHOCOB. Y4YeT CTOKa BJIEKOMBIX HAaHOCOB CYMMAapHBIM
CIOCOOOM C HMCIOJIb30BAHIUEM OTCTOWHHKOB THIPOTEXHHUUECKHX
COOPYXEHHUH ¥ BOJTOXPaHUIIHIL.

Wzydenne moHHBIX OoTiokeHui. OOmue ceneHus. [Ipubops
JUTS B3SITHS IPOO JOHHBIX OTIIOKEHHH.

JlabopaTopras 06paboTKa Mpod HAHOCOB M JOHHBIX OTIIOKCHHM.
[epBuunas o6pabotka mpod. O6paboTKa MPOO B CTATMOHAPHBIX
nabopatopusx. IlepCHeKTHBHBIC CIOCOOBI M HPUOOPHI IS
M3MEpEeHNUs] KOHIIGHTPAIMU U PacXo/ia B3BEIICHHBIX U BJIEKOMBIX
HAHOCOB.

N3yyenne  cToka  pacTBOpeHHBIX  BemecTB.  lIpupona
XMMHUYECKOTO COCTaBa BOJ M CIOCOOBI ero u3ydenus. [IpubGopsl
Juist B3sTUsl poO Boxbl. BBIOOp MyHKTa M CPOKM B3STHS ITPOO
BOJBl HAa XMMHYECKMH aHanu3. BeluncineHume pacxona
PacTBOPEHHBIX BENIECTB M BBIYMCICHHWE CTOKA PAcTBOPEHHBIX
BEIIIECTB.

11213!4,5161
7,8,9,10

KonrponbHas padbora

14.

OnpeueneHHe XapaKTCPUCTUK TBEPAOIO CTOKA PCKH.

11213!4,5161
7,8,9,10

[pakTrdeckas pabora Ne 6

[Iposepka
MIPAaKTHYECKOH PabOTEHI.
KonrponbHas pabora

15.

CrniennaibHbIE UCCIIEI0BaHNS W HAOIIOACHHS.

W3yyenue HanpasieHusi TeueHuil. M3mepeHue HanpaBiieHUN
TeueHuH mnoruiaBkamu. [IpuOoOpbl Ui M3MepeHus HanpaBJieHUH
1 CKOPOCTEH TEUYEHUH B OTIENBHBIX TOYKAX >KUBOTO CEUEHUS:
IP-42, MOpCKas BEPTYILIKA. Camornucen BIIB-2p,
pamnomsmepurens [M-33.  IlpumeHeHHE  COBpPEMEHHBIX
pubopoB TS HU3MEPEHNUs HaIpaBJICHUI TEYEHUI.
OnpeneneHue pacxoa0B BOAbI HA IPUIUBHOM YYacCTKE PEKU.
HaOmionenust 3a Temmeparypoil, IIBETOM M NPO3pPavyHOCTBHIO
BoJbl. [IpnGops! 1 060pynoBaHue.

HaGmonenus 3a nenoBsiM pexxumoM. HaOmonenust 3a jgenoBoi
oOctaHoBKOH. [IprOOpEI /11 M3MEpeHHsT TONIIHMHBI CHETa, JIbJla
U WIyTd; HOPOU3BOJACTBO H3MepeHuil. JlemomepHbIE CHEMKH.
HaGmonennss 3a  oOpa3oBaHWEM  BHYTPHMBOJHOTO  JIbJA,

112731415161
7,8,9,10

Kontponsnas pabora
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Tyroo0pa3oBaHueM, IIIYTOXOI0M.

HaGmromenuss 3a  CHEXHBIM TIOKpOBOM. Ilpubopwer st
ONpeNeNeHUs XapaKTEPUCTHK CHEYKHOTO MIOKPOBA.
PagnonokallMoHHBIE M3MEPUTENH TONMIWHBI JIEASHOTO U
CHEXHOT0 TOKpoBa. CHEroMepHbIE CHEMKH, HMOACYET 3aracoB
BOJIBI B CHESKHOM IIOKPOBE.

HaGmonenust 3a BomHeHueM. beperosble HaOmoJeHUs: BBHIOOP
MecTa, COCTaB M CPOKHM HabOmroneHWd. BomHomepHble Bexu u
HaOMIOZIGHUsI C WX IOMoUIbl0. BomHOMEpHl M CaMONMCIIEI
BOJIHEHUH JuIsl HaOmoaeHuii B Oeperosoit 3one. Habmronenus 3a
BOJIHEHHUEM BJIAJIM OT OEpEeros.

16. 123456 IIpoBepxa
OmnpeneneHne XapaKTePUCTHK 3UMHETO PEKIMA PEKH. - 2 2 ‘7 ’8 ’9 ’1(') ' [IpaxTrdeckas pabora Ne 7 | mpaKkTHUECKOH paOOTHI.
T Kontponsnas padora
17.| ABTOMaTH3amusl THUAPOJOTHYECKOW CeTH. MeXaHH3HpOBaHHAS 2 ) ) 1,2,3,4,5,6, ) KoHThobHAs haboTa
00paboTKa pe3yIbTaToOB M HAOMIOICHUH. 7,8,9,10 p P
18.| Texnauka 0e30macHOCTH TPH TUAPOMETPUIECKHX paboTax Ha
BOJIHBIX OOBEKTAX.
IlpaBuna fABMKEHHS MOTOPHBIX M TpeOHBIX JIOJOK HA
CYIOXOIHBIX W HECYJOXOAHBIX pEKax, HEM3YYEHHBIX pEKax.
3Haku CcymoxonHoW o0ctaHOBKU. CylOBBIC CHUTHAIBHBIC OTHH, CZ;WZZT;:ZZJZ@
3BYKOBBIC CUTHAJIBI. Hpaﬁ . TeXHI;IKe
IIpaBuna  TeXHHUKH 0e30MmacHOCTH npu OeperoBbIX 6e30NaCHOCTH TIpH
THIPOJIOTHYECKUX  HaOmopeHusx. IlpaBuma  pabotel ¢
THJIPOMETPUYECKUX  MOCTUKOB M JIoJoK. HeoOxoxumoe MPOHMSBOACTBE
o0opy/ioBaHUE Il OKa3aHMsl HOMOIIM Ha BOJE, a TaKXKe NpHU CHerOMerl)_g;I;CLeMOKB
{LTABANHI Ha MOTOPHBIX CY/Iax. 1,2,3,4,5,6, [IpaBmia Ge3omacHOCTH
[IpaBmna TeXHWKH OE30MACHOCTH TIPH THIPOMETPHUYCCKHIX 2 - 3,8 78910 ou Ta KontponpHas padora
N3MEPEHUAX C JIOJOK M IOHTOHOB NPH HAJMYMH TEPETSHYTHIX B PH TBPUPOBXE
yepe3 peKy TPOCOB, a TAKXKE CO CBOOOIHO IEpEeMEIIAoINXCs THAPOSICKTPOCTARIIM 1
JIOMOK, KaTepoB, MOHTOHOB. OcoOeHHOCTH paboTHI C JIOJOK, FPII,H%OYSHOB'
KaTepoB, IOHTOHOB Ha SIKOPE. abota Ha
IIpaBuna TeXHHUKM OE€30MACHOCTH IIpU paboTe BO BpeMs THAPOMETPHICCKHX
JIeI0X0/1a, B palioOHe 3aTOPOB, 32)KOPOB, B IEPHOJI JIEJOCTaBA. JIMCTAHIIHOMHBIX
[IpaBuna oOcnenoBaHusi MpoYHOCTH JbAa. OKazaHue MOMOIIU yeTaHopkax.
MPOBAJMBIIEMYCS O] JIS]I.
CrniacaTtenbHbIE CPE/ICTBA MPU aBApHIX Ha BOJE M MOJIb30BAHUE
nmu. Ilpuemsl u mpaBmna cnacaHus yronaromux. OkazaHue
TIepBOH MMOMOIIM MOCTPAJIaBIIMM Ha BOJIE.
Bcero yacos: 28 26 17,8
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Onucanue 0OCHOBHBIX Pa3/1e10B TUCHHUIINHBI
MOAYJIb 1. Onpenesienne Hayku, HeJd W 3agaum Kypca. Ilpeamer um 3amayu ruapoMerpuu. Poiib ¥ 3HaueHUE TUIPOMETPUU B CHUCTEME
TUJIPOJIOTUYECKUX HAayK. 3HAUEHUE TUIPOMETPUH JUIsl yUETa JIJIsl OXpaHbl BOJAHBIX PECYpPCOB, INIAHUPOBAaHUS BOAHOIO X035icTBa Poccun, Mpoek TupoBaHus u
CTPOUTENIbCTBA OTAEIbHBIX BOJHBIX CHUCTEM U TMJIPOTEXHUYECKUX COOPY)KEHUH B coBpeMeHHBIH mepuoi. KpaTkue cBeneHuss 00 MCTOPUM pPa3BUTHUS
TUAPOTEXHUYECKUX COOPYKECHUHN
Opranuszanms ceTH T'HIAPOMETEOPOJOrMYeCKUX CTaHIui 1 noctoB B Poccun. denepanbhas ciyx6a Poccun 1o ruipoMeTeoposorud 1 MOHUTOPUHTY
OKpY’KaloIllel Cpelpl, €€ CTpYKTypa U 3agaud. OCHOBHbIE NPUHLMUIIBI OpPraHU3alUud U pa3MEIICHUs CETH TMAPOMETEOPOIOrMUYEeCKUX CTAHLUNA U IOCTOB.
Knaccugukanum ruipoMeTeoposiorn4eckoil ceTu.
Ha6monenus 3a ypoBHeM Bojbl. OCHOBHBIE CBEICHUSI 00 YPOBHSAX BOJIbI M HAOIIOACHUSAX 32 X peKUMOM. DakTophl, 00YCIaBIUBAIOIINE PEXUM YPOBHEH
pek, ozep U BopoxpaHwiuil. llenn u 3amaunm HaOmoAEHUN 3a ypoBHEM BoOJbl. IIpMHIMIBI yCTpoiicTBa I'MIPOJIOTMYECKUX IOCTOB, CHCTEMa OTMETOK U
OTCYETOB YpPOBHEH Ha HUX. THIBI U yCTPOHCTBO THIpONOrHYecKuX moctoB. Kiaccudukanus ruaponoruueckux moctoB. IIpocteie mocTel. YcrpoiictBa u
npuOOpBl Ul PErUCTPAllMM MAaKCHMAJIbHBIX U MUHMMaJbHBIX YpOBHEH BOzbl. CaMONUIIYIIME TMIPOJIOTMYECKHUE MOCThI; OCHOBHBIE THIIBI CaMOIIUCIIEB
YPOBHSL BOJIbI; CIOCOO YCTaHOBKM camomnucla. JIucTaHIMOHHBIE H3MEpPUTENH YpPOBHS BOJbL. llepcrekTuBHBIE METOABI W3MEPEHUs YPOBHS BOJBIL.
CrnenuanbHble TUAPOJIOTMUYECKUE MOCThI: YKJIOHHBIE MTOCThI, IOCTHI AJIs1 HAOJIIOJICHHS 32 YPOBHEM IOJ3EMHBIX BOJ, /ISl HAaOJIOJEHUS 32 YPOBHEM BOJbI Ha
Oomnotax u np. Penepsl rumponornyeckux moctoB. OpraHu3anusi HaOMOACHUN 32 YPOBHEM BOJABI. BBIOOp ydacTka pekw M MecTa JJisl YCTAaHOBKH IIOCTA.
YcranoBka, 060opynoBaHMe U HUBEIUpPOBKa nocta. HaGmronarens u ero o6s3anHoctu. Ilepenoc ruaponoruueckoro nocra IlpousBoacTBo HaOmr0 1eHUH 32
ypoBHEM BOJbI Ha TIocTy. CocTaB paboT U cpoku HaOmoneHui. Mismepenue ypoBHe# Boabl. HabmoneHus 3a TeMnepatypoit Boabl U Bo3ayxa. HaOmonenus
3a JIeZIOBBIMU sIBJIIEHUSIMU. BusyanbHble HaOmoqeHus. JlononHuTenbHbIe U crienuanbHble Ha0moneHus u paboTsl. O6paboTka MaTepuaioB HAOMIOACHUH 3a
ypoBHEeM BoJbl. OOpaboTKa KHIDKEK JUIS 3alHCH JTAaHHBIX 00 ypoBHAX Bojabl. OOpaboTKa 3amucu caMomnucia. BeuucieHne cpeHIX CYTOYHBIX YPOBHEH
Bozbl. CrienuanbHble OOpabOTKM JaHHBIX 00 YpOBHSX BOABL. I'paduk CBSI3M COOTBETCTBEHHBIX YPOBHEH BOJABI Ha JABYX THAPOJOTHYECKUX MOCTAX.
IlepcnekTuBBl pa3BUTHS aBTOMATHU3alUMU WM TEIEU3MEPEHUH B THIPOMETpUU. ABTOMATHMKA W TEJIEMEXaHUKAa IIPU IPOU3BOJCTBE THUIAPOJIOTHYECKHUX
HaOmoaeHuit. [IpuHIMN neicTBUS aBTOMaTHYECKOW TeIeu3MEepPUTEIbHON CHCTEMbl. ABTOMAaTHYECKUN THAPOMETEOPOIOrHYecKrii mocT. /IMcTaHIMOH bl
TUpOCTaTUYECKUH ypoBHEMep. J[aTunk TemnepaTypsl Boabl. MalmH3upoBaHHas 00paboTKa pe3yabTaTOB HAOJIIOIEHUS.
N3mepenne riayoun. [IponsBoactso npomepHsix padot. IIpubopsl 1 MeToab! U3MepeHust r1yOuH U npoduieid fHa. MexaHndyeckue npubopsl — HaMeTKa,
70T, nedeaka. Peunble 3X0510Tel. MeTo bl H3MepeHuii: IpoMephI TITyOUH B OTAEIBHBIX TOUKAX, HEMIpepbIBHAs 3anuck npoduis aas. CrnocoObl Ipou3BOICTBA
IIPOMEPHBIX pabOT Ha peKax: o Mo- MepeuHuKam, MpoIoJbHUKaM, KOChIM rajicaM. IIpomepsl B 03epax u BojoxpaHwiniiax. [lpumenenue a3pooTochbeMKH.
[Ipon3BOCTBO NMPOMEPHBIX PadOT € MPUMEHEHUEM 3XOJIOTOB; KOOPAMHUPOBAHUE 3XOJOTHBIX MPOMEPOB TE€OJE3UYECKUMHU M PaJAMOre0e3ndeCKUMU
cnocobamu. [Tpumenenue cucrem GPS u I'JIOHACC. O6paboTka pe3ynbTaToB MpOMEpHBIX paboT. O6paboTka 3anuceil B mpoMepHoi kHMxkKe. [TocTtpoeHue
MOTEPEYHbIX MPOQUIEH U BBIUKCICHHE MOPPOMETPHUUECKUX XapaKTEPUCTUK pyclia peku u o3zepa. [IpuBeneHune mpoMepoB K YCIOBHOMY (CpPE30UYHOMY)
ypoBHI0. OOpaboTka MarepuaioB 3xo0JoTHOro mnpomepa. CocTaBlieHHE IUIaHA pyclla pPeKH, 03epa, BOJOXpPAHWIMIIA B M300aTax U TOPH3OHTAIAX C
MPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJOTUH U TPaJuLIMOHHBIMU MeTofamMu. CocTaBieHHEe TPOJOJILHOTO NMPOPIIIS pycia peKu
N3mepenne pacxonoB Boabl. U3mepenune ckopocrteil TeyeHMil. CKOPOCTH TeUeHHMsI B PYCIOBBIX HoTokax. OOIMe CBeJEHHS O IBMIKEHUU BOJBI B
pycioBbIx notokax. Ilynbcanus ckopocteil Teuenus. Pacnipenenenue ckopocteil TedeHHs] B pedHOM NoToke. [Ipubopsl 1 MeTonbl U3MEpPEeHHs] CKOopocTen
TedyeHus: Boabl. Kiaccudukanus npudbopoB U MeToAoB. ['MapomMeTpruecKkue BEpTYLIKH, UX TUIBI U OCHOBHBIE YacTU. OCHOBBI TEOPUHU THIIPOIOTHYECKOM
BepTyumiku. OnucaHue MPUMEHSEMbIX B HACTOSIIEEe BpeMs BEpTYIIEK, 00OpyIOBaHHE U MPHUHAIICKHOCTH ISl pabOThl ¢ BEpPTYLIKaMHU; TapHUpOBaHHE
Beprymek. [lomnaBku. I'mapomerpuueckue TpyOku. ITpubopsl, ocHOBaHHBIE Ha (PUKCALMU CHJIOBOTO BO3ZeWCTBUS MoTOKa. IIpuOOpbl, OCHOBaHHBIE Ha

13



MPUHIHUIE TerIooOMeHa. M3MepeHne CKopocTel TeueHus yIbTpa3ByKOBBIM METOI0M. Mcronb3oBanue mpruOopoB, OCHOBaHHBIX Ha a(dekTe ormepa
HN3mepenue pacxomaoB BOAbl. MeToAbl U3MEPEHUS PACXOJOB BOJBI. XAPAKTEPUCTHUKA CYHIECTBYIOIIMX METONOB. Mozenb pacxona. MeToa «CKOpPOCTh-
wiomaasy. OnpeneneHue pacxog0B BOAbI C MPUMEHEHHEM THAPOMETPUYECKUX BepTyIIeK. Bwibop ywactka peku. OrmpenerneHue HampablieHUS
THIPOMETPUYECKOr0 CTBOpa. V3MepeHue pacxo/10B BOJIbI: OMMCAHUE COCTOSHUS PEKU, HAOIIOACHHS 32 YPOBHEM BOJBI M YKIOHAMU BOJAHON MOBEPXHOCTH,
poMephl TIIYOMHBI Ha TUAPOCTBOPE, M3MEPEHHE CKOPOCTEH TEUYEHHUS HAa BEPTUKAJAX, MPOJODKUTEIBHOCTh M3MEPEHHUS CKOPOCTEH TEUYEHHUS B TOYKaX.
O6opynoBaHue TUAPOMETPUUYECKOr0 CTBOpA. JleTanbHBI, OCHOBHOM M COKpAIllEHHBIH CIOCOOBI OMpEeNieHUs PacxXxoJ0B BOJAbl. MeTonibl YCKOPEHHBIX
U3MEpPEHUl pacxoloB BOAbl. MeTOJ penpe3eHTaTUBHBIX 3JEMEHTOB, JIMHEHHBbIE WHTEPIOSLUOHHO-TUAPABINYECKUE MOJEIM PAcXola BOJbI,
MHTETPAllMOHHBIN CHOCO0 M3MEpEeHHsI CKOPOCTEHM TEeueHUs W pacxoJO0B BOJbL. M3MepeHue pacxoJ0B BOJAbI METOJOM JABIKYyIIeWcs nonaku. CynoBoii
aBTOMATH3MPOBAHHBIM KOMIUIEKC JUIsI OTMPEAETICHUs pacxoaa BoJbl. VI3MepeHHe pacxofoB BOJIbI MpuOOpaMu, pabOTArOIUMMH ¢ MpuMeHeHueM 3¢ ¢ekra
Homnepa. OcoOeHHOCTH H3MEPEHHsI PAacXOJOB BOJAbI B MOJOBOAbE (MABOAKM) W TPHU JEASHOM MOKpoBe. BpluncieHue pacxoja BOABI: METOJbI
AHAJTMTUYECKUH, YTOUHEHHBIH aHATUTUYECKH, rpaduueckuii. TOUHOCTH OmpeneneHusi pacXxoAoB BOJBI C MPUMEHEHHEM THIPOMETPUYECKUX BEPTYILEK.
Omnpenenenre pacxo0B BOJBI C MOMOIIBIO MOIMJIaBKOB. Vi3MepeHue u BBIYUCIEHUE PACXO0/I0B BOJBI C TOMOIIBIO MOBEPXHOCTHBIX M TNTyOMHHBIX MOIIABKOB.
Omnpenenenne pacxoJ0B BOJBI MO IUIOIIAAN JKUBOTO CEYCHHUSI U CpelHEil CKOpOCTH, BeIYHCICHHON 1o (popmyne [le3n. Ompenenenne pacxoioB BOIBI €
MIOMOILIbI0 MEPHBIX YCTPOMCTB: TMAPOMETPUYECKUX JOTKOB M BOJOCIMBOB. Perucrpanus pacxomoB Boabl camomnucieMm. OmnpeerneHre pacxoioB BOJbI
00beMHBIM MeTo/IoM. OmpeesieHre pacxoa0B BOAbI MeToioM cMmetieHust. CyIHOCTh MeTo/1a cMemieHus. [IpuOopsl M yCTaHOBKH Uit M3MEPEHUsT PacXo10B
BOJBI METOJOM cMelleHus. M3MepeHue pacxoja BOJAbI C MNPUMEHEHUEM YJIbTPa3BYKOBOW CHUCTEMbl M3MEPEHUSI CKOPOCTU. DJIEKTPOMArHUTHBIA METOJ
M3MEpPEeHHs pacxoaa Bojibl. OnpeeneHne pacxoa0B BOJAbI Ha TUAPOYy3iIax (Ha Maibix U KpynHbIx [IC).

MOJAYJb 2. Onpeaenenne 3aBUCHMOCTH MeXAY PACX0JaMH M YPOBHSIMH M MOACYET CTOKa BOAbI. [locTpoeHue KpuBOW pacxoJ0B IpPH HAIUYUU
OJIHO3HAYHOM 3aBUCHUMOCTH MEXAY pacxojaMu U ypoBHSAMH BoAbl. OcHOBHBIE MOHATUSA. [locTpoeHne KpUBOM pacxo10B. DKCTPANosus KPUBOM pacxo10B
BBEpX U BHU3. BrluncieHue ctoka BoAbl. YUET CTOKA BOJbI Ha ruapoysiax. IloctpoeHne kKpuBol pacxo/0B M BBIYHUCIECHUE CTOKA BOJABI NIPU OTCYTCTBUHU
YCTOMYMBOW OJIHO3HAYHOM 3aBUCUMOCTH MEXKIYy pacxoJaMM U YpOBHAMHM BoJbl. llocTpoeHme KpHBOM pacxoJOB M BBIYHMCIECHHE CTOKa IIPU
HEYCTaHOBUBILIEMCS IBUKEHUU BOJIbI, JIEJJOBBIX SBJICHUAX, 3apaCTaHUM PYCIIa, IPU PYCIOBBIX AedopMaIusX, IpU MepeMEeHHOM HOIOpE.

N3yuyenue TBepAOro CTOKa U AOHHBIX OTJIOkKeHHiIl. OOLIMe cBEeAeHHs 0 TBEpIOM cToke. HaHOCHI M MX JABM)KEHUE B PYCJIOBBIX NOTOKaX. MuHepanu3amus
PEUHBIX BOJ U CTOK PACTBOPEHHBIX BellecTB. OCHOBHBIE XapaKTEePUCTHKH TBEPAOro cToka. M3yueHune cToka B3BELIEHHBIX HAHOCOB. [Ipubopsl 11 B3sTHSA
mpo0 BOABI CO B3BEIIEHHBIMM HaHOcamH. l3MepeHue pacxoioB B3BELIEHHBIX HAHOCOB. BbluMcieHHE pPAacXo/l0B B3BEIIEHHBIX HAHOCOB. YYET CTOKa
BJIEKOMBIX HAHOCOB CYMMAapHBIM CIIOCOOOM C HCHOJb30BAHHWEM OTCTOMHMKOB T'MJIPOTEXHHUYECKUX COOPYKEHHH M BOJOXpaHWIMII. M3ydeHue NOHHBIX
otnoxxeHui. O0ume ceenenus. [Ipubops! 11 B3STHS MPOO JOHHBIX OTIOKEHUI.

CneunuanbHble HccleJ0BAaHMSI W HaOmoneHus. l3yueHue HanpaBieHus TedyeHuil. M3mepeHue HampaBieHUM TeueHMH mnomaBkamu. [IpuOopsl s
M3MEPEHHS HAIPaBJICHUN U CKOPOCTEN TeUEHUN B OTAEIBbHBIX TOUKaX >kuBoro ceueHus: [P-42, mopckas Beprymka. Camonucer bIIB-2p, pannousmepurens
I'M-33. IlpumeHeHHEe COBpPEMEHHBIX HPUOOPOB ISl M3MEPEHHUs HampaBieHUi TedeHHd. OmnpeneneHue pacxoA0B BOJIbl Ha NPWIMBHOM YYacTKE PEKH.
Habmtonenust 3a TemmepaTypoi, IIBETOM U Mpo3padyHOCThbio BOJbL. [Ipubopsl u obGopynoBanue.HaOmtonenus 3a nenoBbiM pexxumoM. HaOmromenust 3a
nenoBoil o6ctaHoBKOH. IIpuOopbl A M3MepeHus TOJIIMHBI CHEra, JbjJa W IIYr'W; MPOM3BOJACTBO M3MepeHui. Jlenomepneie chemku. HaOmroneHus 3a
o0Opa3oBaHHEeM BHYTPUBOJHOTIO JibJa, IIyrooOpa3oBaHueM, 11yroxoaoM. Habmronenus 3a cHexHbIM MOKpOBOM. [Ipubops! 1715 onpeesenns XapakTepUCTHK
CHEXKHOTO IIOKpOBa. PanonoKkaiMoHHbIE U3MEPUTENN TOJILIMHBI JIEASHOTO U CHEKHOTO MOKpoBa. CHETOMEPHBIE ChbEMKH, ITO/ICYET 3aI1aCOB BOJbI B CHEXXHOM
nokpoBe HabOmronenus 3a BomHeHueM. beperoBpie HaOMIOACHUS: BHIOOP MeCTa, COCTaB M CPOKU HaOmoneHuid. BomHOMepHbIE BeXW W HAOJIOJCHHS C HX
MOMOIIbI0. BoTHOMEpBI M caMonucIibl BOJTHEHUH 1 HabmoeHuit B 0eperoBoii 3one. HabmioieHus 3a BOJTHEHUEM B/ OT Oeperos.
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ABTOMATH3alMs THAPOJIOTHYEeCKOl ceTH. MexaHn3nupoBaHHasi 00pabOTKa pe3ylbTaToOB U HAOIIOJCHUH.

TexHuka 0e30MacHOCTH MPU I'MAPOMeTPHYECKUX PadoTax Ha BOAHBIX 00bekTax. [IpaBuiia ABM)KEHUS MOTOPHBIX U IPeOHBIX JIOAOK HA CYAOXOTHBIX U
HECYZIOXOJHBIX peKaxX, HEeM3YUYEHHBIX peKax. 3HaKU CyHO0XOAHOW oOcTaHoBKM. CynOBBIE CHUTHAJbHBIC OTHH, 3BYKOBbIE CHTHabl. llpaBuia TexHHMKHU
0e30macHOCTH IpU OEperoBbIX TUAPOIOTHYEcCKUX HabmoneHusx. [IpaBuna paboThl ¢ THIPOMETPUUECKIX MOCTUKOB M JI0J0K. Heobxoaumoe obopynoBaHue
JUId OKa3aHUs MOMOIIM Ha BOJE, a TaKXE IPU IUIABaHUM Ha MOTOPHBIX cynax. [IpaBuia TeXHHKM O€30MaCHOCTU MPU THAPOMETPUUYECKUX HU3MEPEHUSX C
JIOJIOK U TIOHTOHOB MpPH HAJIWYHK MEPETSHYTHIX Yepe3 PeKy TPOCOB, a TaKKe CO CBOOOJHO IEpeMEeUIaroIuXCsl JOI0K, KaTepoB, MOHTOHOB. OcoOeHHOCTH
paboThI ¢ JIOJIOK, KaTepOB, IOHTOHOB Ha skope. [IpaBuiia TeXHUKH OE30MIACHOCTH MpPU pabOTe BO BpeMs JIe10X0/1a, B palOHE 3aTOPOB, 3a)KOPOB, B MEPHOA
nenoctaBa. [IpaBuna obcnenoBanus npouHoctH Jipaa. Oka3aHue MOMOIIM MpoBanuBiieMycs mon jea. (CracaTelbHbIE CPeJICTBA MPH aBapHsIX Ha BOJE U
1oJib30BaHue uMu. [Ipuemsl u npaBuia cnacanus yronarouux. Oka3aHue nepBoil IOMOIIY NTOCTPaaBIIUM
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4. ®oHJ OLIEHOYHBIX CPEICTB MO AUCHUIIHHE

4.1. IlepeyeHb KOMIIETEHUMI ¢ YKa3aHUEM 3TANOB UX (POPMUPOBAHMS B NMPoOLEcce OCBOEHMS
o0pa3oBaTte/ibHOI NporpaMMel. Onncanue Noka3areseid 1 KpUTepUeB OLlEHUBAHUS KOMIIeTEeHIN i
HA Pa3JIMYHBIX 3Tanax ux GopMUPOBaHNSl, ONMCAHUE HIKAJ OLeHUBAHUS

Kon u dopmynuposka komnerennuu . I11K-2 - criocoOOHOCTBIO MTOHUMATH, U3JIAraTh U KPUTHUYECKHA

AHAJIM3HUPOBATH 62130BVIO I/IHd)ODMaI_II/IIO B THUAPOMCTCOPOJIOTMH IIpHM COCTABJICHHMH PpPa3acjaoB HAYYHO-

TEXHUYCCKUX OTYCTOB, IMOJACHUTCIBHBIX 3aIIMCOK, IIPH IMOATOTOBKC 0630DOB, AHHOTAIIMM, COCTaBICHUU

pedeparos u 6ubauorpaduy 0o TEMATUKE OPOBOIAUMBIX UCCIEIOBAHUM

Oram
(YpoBeHb)
OCBOCHHS

KOMIICTCHIIMU

[TnaaupyemMsble pe3yabTaThl 00ydeHUS

Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS

(TTOKa3aTeny JOCTHKEHHS 3a1aHHOTO yPOBHS
OCBOEHHSI KOMIIETEHIIHI)

«He 3auTeHo» «3a4TeHO»

IIepBblii aTan
(YpoBeHb)

3HaTh:
cucreMy cbopa, 00pabOTKH M pacpOCTpaHEHHS
THIPOJOTHYECKON HH(POPMAIIMK, NOCTYAIOIIEH ¢
roCyJapCTBEHHO CeTH IMIPOMETE0POIOTHUECKUX
CTaHUUH, IPUHILIMIIBI YCTPOUCTBA,
(YHKIIMOHNPOBAHUS U pa3BUTHU 9TOH ceTu.

O0beM 3HaHUI
onenuBaercsa ot 60 mo 110
0aJuI0B OT TPEeOYEMBIX
(Bximrouas 10
MOOIIPHUTENILHBIX 0AJITIOB)

O0ObeM 3HaHUI
oIllcHMBaeTCsa Ha 59 u
MeHee 0aJlIoB OT
TpeOyeMbIX

3HaTh: YyCTPONHCTBO IMAPOMETPHUECKUX IPUOOPOB U
YCTaHOBOK OTEUECTBEHHBIX U 3apyOEKHBIX, KaK
TPaANUIOHHBIX, TAK U COBPEMEHHBIX.

O0beM 3HaHUH
oneHuBaercst ot 60 1o 110
0auIoB OT TPEeOyEeMBIX
(Bxirovas 10
TTOOMIPUTEIHHEIX 0aJIOB)

O0ObeM 3HaHHUI
OLICHUBAeTCs Ha 59 u
MeHee 0allJIoB OT
TpeOyeMBIX

Bropoii 3tan

YMeTs:
CaMOCTOSITENIFHO OCBaWBaTh JOTIOIHUTEIBHYIO
JIUTEPATYpy MO y4eOHON AUCUIUIUIMHE, UCTIONb30BaTh
OCHOBHBIC THAPOJIOrHYeckre HOHIOBEIC U

O0beM ymeHuit
oneHuBaercs ot 60 o 110
0aJI0B OT TPeOYEeMBIX

O6BeM ymeHuit
OLICHMBAaeTCs HA 59 u

(YpoBeHb) CIIPaBOYHBIC MAaTEPUAIIbl, OPTAHU30BBIBATh U BECTH MeHee 6aJUIOB OT
THJPOMETPHYECKUE HAOIIOICHNS HA CTAaHLIUSIX U TpeOyeMBbIX (Brroua 10
. HOOLIPUTENLHBIX 0AJJIOB)
MOCTaX, OCYIIECTBIITE 00pabOTKy M MEPBUYHBIN
aHaIM3 cCOOpaHHON THIPOIOTHYECKOH HH(OPMALIIH.
Brnanmets: HaBEIKamMu cO0pa IEPBUIHOM MOJICBOH H
CIPaBOYHON THUAPOJIOTHIECKOH HH(pOopManuy mo
Pa3IMYHBIM BOJHBIM 00BEKTaM M UX OaccelHaM, O0BeM BrageHus O0BeM BageHus
Tpernit sTan HEOOXOANMBIMH IPHEMaMH ¥ HaBBIKAMH PAOOTHI C HaBBIKAMHA HaBBIKAMH OIICHUBAETCS OT
(YpoBeHb) THIPOMETPUYSCKUMHE MTPHUOOPAMH TPAAUIIUOHHBIMA H | OILICHUBAeTCs Ha 59 u 60 mo 110 6aytoB OT
COBPEMEHHBIMH, 3HAHUSIMH ¥ HAaBBIKAMHU TIPUMEHEHUS MeHee 0aJuIoB OT TpebyeMbIx (BKmodast 10
KOMIBIOTEPHBIX MPOTPaMM, KaK HEITOCPEICTBEHHO B TpeOyeMBbIX MOOIIPUTENIEHBIX 0AJITIOB)
TI0JI€ TIPH THIPOMETPHUECKIX U3MEPEHHSX, TaK U
pu 00paboTKe COOPaHHBIX TaHHBIX.
Kon wu dopmynupoBka komnereHuuu. [IK — 5 - TOTOBHOCTBIO  OCYIIECTBISATH

THAPOMETCOPOJIOTHYECCKOC obecreucHre | OKOJIOTHYCCKYIO  OKCIICPTHU3Y TIPpH  CTPOUTCIBCTBC

XO3SIMCTBEHHBIX 00HEKTOB

Oran [TnanupyeMbie pe3yabTaThl 00yUCHHUS Kpurepuu oneHHBaHUS PE3yJIbTATOBR
(ypoBeHb) (TokazaTenu JOCTHKEHUS 33JIaHHOTO YPOBHSI OCBOCHUS 00yueHus
OCBOCHHUSA KOMTICTEHITHI)
«He 3auTeHO» «3a4TeHO»
KOMIIETEHI[UU
. O0beM 3HAHUHK
O0ObeM 3HaHUH
3HaTh: orenrBaercs ot 60 10
. . OIIEHUBAETC Ha
METOJIbI IIEPBUYHON 00PaOOTKU M KOHTPOJIS ITOJICBOM 59 1 MeHee 110 6amnoB oT
THUIIPOMETPUYECKON HHPOPMALIUYU C IPUMCHEHUEM SAILIOB OT TpeOyeMbIx (BKito4ast 10
[epBerit sTan KOMIBIOTEPHBIX TEXHOJIOTHH. MOOIIPHUTEINEHBIX
TpeOyeMbIX
(ypoBeHb) 0ayuIoB)
O0beM 3HaAHMIT O0beM 3HaAHUH
3HAaTh: MPaBWIIa TEXHUKH O€30MIACHOCTH NIPU
MPOBEJIEHUN PA0OT Ha THAPOMETPUUECKUX CTAHIUAX U OUCHHMBACTCA Ha oueHuBacTcs ot 60 1o
p P P P 59 u meHee 110 6aiu10B OT
[OCTaX U XUMHYECKHUX JJAOOPATOPHUSIX B YCIIOBHSIX
N 6ayIoB OT TpebyembIx (BKiIrO4ast 10
CTalMOHAPa W MPH MPOBEICHUH MOJIEBBIX 00CICI0BaAHUI
TpeOyeMbIX MTOOIIPHUTETBHBIX
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6aJIoB)
YMmeTh: . O6beM ymeHnit
O06beM yMeHMIA M
N OpraHM30BaTh N3yUCHHE MPAaBUI TEXHUKH 0€30I1acHOCTH orieHnBaercs ot 60 10
Bropoii aTan OIICHUBAETCS Ha
(ypoBeHb) MIPH TIPOU3BOJICTBE THIPOMETPHUIECKUX padOT B 50 1 MeHee 110 6amioB ot
Y THIPOJIOTHIECKUX MOIPA3IEICHUIX BKIIOYas TIOJIEBEIC SAILIOB OT TpeOyeMbIx (BKtodas 10
TIAPTUH U OTPSIIBL, @ TAaK )K€ KOHTPOJIb 33 UX MTOOIIPUTENEHBIX
P PAIBL, P TpeOyeMbIX tp
BBITIOJTHCHUEM. 6aJIoB)
OO0BeM BIIaIEHAS O0BeM BIIaJECHUS
Tperuii sran Bragers: mpakTHYCCKUMH HABBIKAMHU TIPUMCHCHUS HaBBIKAMU HABBIKAMU OICHUBACTCS
%3 oBCHb) MPaBUJI TEXHUKU 0€30MaCHOCTH MPH MPOBEACHUU OIICHUBAETCs Ha ot 60 1o 110 6ayu1oB OT
P THIPOMETPHYECKHX PabOT U 00CiIeI0BaHui U B 59 u menee TpebyeMbIx (Bkimovas 10
XUMHYECKHX JTA00PaTOPHSIX. 0aymioB ot MOOIIPHUTEITBEHBIX
TpeOyeMBbIX 6aJIoB)

Kputepusamu oLieHUBaHUS SBIAIOTCS OalUIbl, KOTOPBIE BBICTABJISIOTCS MPENOJABATENIEM 32 BUJIBI
NeSTeNbHOCTH (OLIGHOYHBIE CpEJICTBA) IO MTOraM HW3Y4YeHHs MOAyiel (pa3ienoB TUCHUIUIMHBI),
NEPEYHCICHHBIX B PEHTHHT-TUIaHE JUCUUIUIMHBL: TEKYIIUI KOHTPOJIb — MaKCUMyM S50 6auioB; pyOexHbIi
KOHTPOJIb — MakcuMyM 50 0asuioB, MOOmpuUTEIbHbIE 0auTbl — MakcuMyM 10.

IITxansl OLlECHUBAHUS 3a4eTa:

3auTeHo — oT 60 10 110 pelTuHroBRIX OaiuToB (BKItOYas 10 moonpuTenbHbIX 0aIoB), HE 3aYTCHO
— o1 0 10 59 peUTHHTOBBIX OAJIIOB).

4.2.

TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MAaTepPUAaJIbl, He0OX0AMMbIE 1JIsl OLEHKHU
3HAHUI{, YMeHUIi, HABHIKOB M OIBITA /IeATEJIbHOCTH, XapPaKTEePU3YIOIIHUX ITANbI (POPMUPOBAHUS

KOMIIeTeHI[Hil B Mpoliecce 0CBOeHHsI 00pa3oBaTe/ibHOI NporpaMMbl. MeToqu4YecKre MaTepHAaJIb,
onpeaejisonye Npoueaypbl OLeHNBAHUS 3HAHUI, YMEeHUIi, HABBIKOB M OIBITA /1eATEJIHLHOCTH,
XapaKkTepu3ywuuXx 3Tanbl GopMrUpoBaHUsS KOMIIETEHIHI

OTank! PesynbraTel 00yueHns Kowmere OreHOYHBIE CPENCTBA
OCBOCHUS HIMS
1. 3naer cucremy cOopa, 00pabOTKM U pacHpoCTPaHEHUs
THAPOIOTUIECKON uHbopmanuu, MoCTyMaromen c TpaxTiicckas paGoTa
TOCYAapCTBEHHON CETH TMIPOMETCOPONOTHICCKUX  CTaHLUMi, KoHTponbHas pabora
NPUHLMUIBI YCTPOHCTBA, (PYHKIMOHUPOBAHHUS M Pa3BHTHUs 3TOH K- 2
CETH.
5 2. 3HaeT yCTPOWCTBO THIPOMETPUYECKHX NPHOOPOB U YCTaHOBOK Tpaxtiicckas pabota
1-ii atan OTEUECTBEHHBIX U 3apyOeKHBIX, KaK TPAJAWIHOHHBIX, TaK M KoHTpomsHas pabora
COBPEMECHHBIX.
3HaHus 3. 3HaeT MeTOnmBI TIEPBHYHON OOpPAaOOTKM W KOHTPOJS ITOJICBOU
o [Ipaktrueckas padbora
THIPOMETPHYECKOH I/IHibopMaLu/m c NpUMEHEHNEM KoHTposbHas pabora
KOMITBIOTEPHBIX TEXHOJIOTHH.
4. 3HaeT mpaBWiia TEXHUKU 0€30MacHOCTH mpu npoBenenuu pador | [MK -5
Ha THIPOMETPHYECKHX CTAHIMAX M TOCTaX M XHUMHUYECKHX [Ipaktrueckas padbora
7Ta00paTopusiX B YCJIOBHSAX CTallMOHapa W NPH NPOBEACHUU KonrponsHas padora
MOJIEBBIX 00CIIe1I0BaHMUH
1. Ymeer  camoCTOSTENBHO OCBaWBaTh  JONOJHHUTEIBHYIO
JUTEpaTypy N0 y4eOHOW AMCIMIUIMHE, MCIOJIb30BaTh OCHOBHBIC
rHApOJIoTHUecKre (OHIOBBIE W CHpPABOYHBIE MaTepUalIbl, K- 2 [paktryeckas padbora
2.3 yram OpPraHHM30BBIBATh M BECTH THUAPOMETPHUYECKHE HAOIIO/ICHHUS Ha Kontponsnas pabora
CTaHLHUAX U IIOCTaX, OCYIIECTBIATH 0OpabOTKy M TEpPBUUHBIN
L aHaJIM3 COOpaHHOU TUAPOIOTUIECKON HH(MOPMAIINH.
2. YMeeT opraHu30oBaTh W3y4YCHHUE MPaBUII TEXHUKH 0E301acHOCTH
pu IPOU3BOJICTBE THPOMETPHYECKUX pabor Bl K_5 [pakTryeckas padbora
THIPOJIOIMYECKUX TOAPa3/IeNICHUSIX BKII0Yas TIOJIEBBIE TIAPTUH U KonrponsHas padora
OTpSJIbI, & TAK JK€ KOHTPOJIb 32 UX BBIIOJIHEHHEM.
1. Bageer HaBbIKaMu cOOpa IEPBUYHON IIOJICBOM M CIIPaBOYHOM
3-if sran THIPOJIOTMYecKOd HMH(GOPMALMM 1O  Pa3IM4YHBIM  BOJHBIM
o0bekTaM M HX OacceliHaM, HEOOXOAMMBIMHM TIpHEMaMu U I 6
HaBbIKaMH  paboTBl ¢  ruapomerpudyeckumu  npubopamu | [IK- 2 paKtHiccKa pabora
Bnanets KonrponsHas padora
HABBIKAMIL TPaAMIMOHHBIMU ¥ COBPEMEHHBIMH, 3HAHHUSMH M HaBBIKAMH

MPUMEHCHUA KOMIIBIOTCPHBIX IMPOTrpaMM, KaK HEMOCPEIACTBCHHO
B T1OJIC TIPpU THAPOMETPHUYCCKUX HM3MEPCHUAX, TaK HW IIPHU
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00paboTke COOpaHHBIX JaHHBIX.

2. Brageer npakTHYeCKUMH HaBbIKAMH NPUMEHEHHS [PaBUII
TEXHUKH O€30MacHOCTH TPH MNPOBEIACHUH T'MIPOMETPHUECKUX
paboT 1 00CIe0BaHNN U B XUMUIECKUX J1ab0paTOpUsX.

IIK-5

IIpaxTudeckas pabora
KonTpoabHas padora

18



4.3. PeliTHHT-IJIaH JUCHUILIUHBI
I’'mopomerpust ¥ TexHUKa 0€30IIaCHOCTH

HanpasieHue 05.03.04 «I'uagpomereoposiorus,
Kypc 2, cemectpd

Banabl
Buabl yueOHol 1eITeTbHOCTH baJjui 3a KoHKpeTHoe Yucno 3ananuii
CTY/ICHTOB 3ajianmue 3a cemecTp MunumainbHblii | MakcuMabHbIH
Mopayas 1. Hadnonenus 3a ypoBHsaMH Boabl. W3MepeHue riry0uH.
H3mepenne ckopocreii Teyenus. U3mepenune pacxoaoB BOAbI.
Texymmii KOHTPOIb
Brimosaenune u 3amura
- 8 3a 1 paboty 4 paboTsl 0 32
MpPaKTUYECKUX padoT
Py0e:kHblil KOHTPOJIb
KonTtponpnas pabora 5 3a 1 Bompoc 5 BOIIPOCOB 0 25
Bcero no moay.iio 0 57

Mopyas 2. OnpegeJieHue 3aBUCUMOCTH MKy PACX0AaMU M YPOBHSIMU U NO/ICYET CTOKA BoAbl. U3y4yeHue
TBEP/Or0 CTOKA U JOHHBIX 0TJIOKeHHl. CnlenmaibHble HCCJIeJ0BAHUS U HAOII0AeHUsl. ABTOMATH3ALMS
TUApoJIornyeckoi ceru. MexanusupoBaHHasi 00padoTka pe3yJbTaToB M Ha0oaeHnil. TexHuka Oe3omacHocTH
NPH THAPOMETPUYECKHX padoTax HA BOJAHBIX 00bEeKTaX.

Texymmii KOHTpOIb

BrinmonHenue u 3amnura

NPAKTHIECKUX paboT 6 3a 1 paGory 3 paboTsI 0 18

Py0e:kHblii KOHTPOJIb

Kontponpnas pabora 5 3a 1 Bompoc 5 BOIIPOCOB 0 25

Bcero mo moxy.iro 0 43

IHoompuTenbHbIA PEHTHHT 3a ceMecTp

1. VuacTtue B onummuaje mo
«'mapomereopoorum»

2. [Ty6nukanus cratei

3. BeicTymiienue Ha KOH(epeHIHsIX

10 1 0 10

Bcero no noompuTeabHOMY peHTHHTY 0 10

MocemaemocThb (0217161 BBIYUTAIOTCH U3 00111ell CyMMbI HAOpaHHBIX 6AJJI0B)

Ilocemenne  JEKIMOHHBIX o
e H Mo monoxeHuto 14 zansaruii 0 -6
3aHATHI
[NoceneHye NpakTUHYECKUX 3aHITUI [To monoxeHuro 13 zansarui 0 -10
Bcero no nocemaemoctu 0 -16

HUTOroBoii KOHTPOIbL

3auer - -

UTOro 0 110




IIpakTyeckune padoThl

[Tpaktuyeckas padora Ne 1. O6paboTka pe3ynbTaTOB BOJAOMEPHBIX HAOIIOICHUH.

Ilenp 3amaHusa: HayuyuTbCAd MOHMMATh, U3JAraTh W KPUTHUECKH aHAIM3UPOBATh 0a30BYIO
nH(OPMAIIHIO B THAPOMETECOPOJIOTHH, 00pabaThIBaTh PE3yJIbTaThl BOJOMEPHBIX HAOTIOCHHIA.

Ilopsdok svinonnenus 3a0anus:

Hano: 1. ExenneBHble ypoBHH Bobl Haa Hynem rpaduka p.Ilcenm y c.3amcenpst 3a 1955 1.
(Tabmuma 1).

Tpebyercs: 1. Iloctpouts rpaduk xonedanus ypoBaei. 2. CocTaBUTh TAOJUIBI TTOBTOPSIEMOCTH
(4acTOTBI) U TPOJOJDKUTEIBLHOCTH CTOSIHUS (0OecreueHHOCTH) ypoBHEH Boabl. 3. Iloctpouts rpaduku
MOBTOPSIEMOCTH (YaCTOTHI) U MIPOJOIHKUTEILHOCTH CTOSTHUS (00€CTICYCHHOCTH) YPOBHEH BOJIBI.

Breimonnenue pabotsl. I'paduk konebanus ypoBHe# (puc. 1) CTposAT ciaeayromuM o0pa3oM: IO
TOPU30HTAILHOM OCH OTKIAJBIBAIOT BpeMs (AHHM) MO BEPTUKAIBHOM OCH — COOTBETCTBYIOIIHE MM
3HAYeHUsl ypOBHEH Haj HyleM rpaduka B caHTUMeTpax. Macmrad s ocH YpOBHEH NMPUHUMAIOT B
3aBHCHMOCTH OT TOJI0BOM aMILTUTY/IbI, PYKOBOJICTBYSICh JJAHHBIMH TAOJIHIIBI 2.

l'ogoBast amruimTyna KosieOaHus YpoOBHS BOXBI cocTaBisier 554 — 66 = 488 cm. Ha uyeprexe
MOKa3aHbI a3kl 3UMHETO Meproia (YCIOBHBIMU 0003HAYCHUSIMH 110 PUC. 2), BBICIINN U HU3IINHI rOI0BbIC
YPOBHU U OTMETKa HyJs rpaduka BOJOMEPHOIO MOCTA.
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Puc. 1. I'paduk koneGanusi CpeJHUX CYyTOUHBIX YPOBHEH BOJIBI
p.Ilcen y c.3ancenbst 3a 1955 .
1- nepocras; 2 — cano npu 3adeperax; 3 — JIeJOXO/I.

Tabnuma 2.
MacurtaGsl ypoBHEH P BEIUEPUUBAHUN TPaPHUKOB
T'ogoBas ammouTyna KoneOaHUs mo 1 1-2 2-5 5-10 >10

YPOBHEH, M

Macmrab 11t OcH ypOoBHEi 1:10 1:20 1:50 1:100 1:200
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Tabnuna 1.
VYposuu Boasl p.Ilcen y c.3ancenss 3a 1955 r.
OtmeTKa HyJs rpaduka BOJIOMEPHOTO TocTa 62,63 M

II

nI

Uucao I
1 126 1
2 1251
3 124 1
4 126 1
S5 129 1
6 128 1
7 128 1
8 126 1
9 130 I
10 138 1
11 156 1
12 189 1
13 250 1
14 308 1
15 348 1
16 3851
17 410 1
18 431 I
19 442 1
20 446 1
21 444 1
22 454 1
23 467 1
24 470 |
25 472 1
26 474 1
27 473 1
28 464 1
29 452 1
30 437 1
31 422 1
Cp en- | 312
HHH
Boicumit | 475
Huswnii 124

w
9
[
0 bt et g et

386

421
339

v v VI b VI [ VIl 1x | X | XTI X11
406 | 276 [ 164 [ 130 ( 86 | 77 | 73| 77 | 95
412 | 264 [ 162 [ 120 | 84 (77| 74 | 80 | o8
420 | 258 [ 160 | 128 | 82 | 78 | 74 | 74 | o1
427 | 258 | 158 | 120 | 86 |79 | 72 | 76 | 95
435 [ 257 (156 [ 134 | 86 | 78 | 67 | 78 | 93
443 1 252 [ 158 | 128 | 87 [ 76 | 66 | 76 | 901
155 | 246 | 160 | 114 | 88 (72 (76 | 68 | 861
470 | 241 |'160 | 108 | 88 | 73 | 68 | 74 | 881
488 | 238 [ 156 | 111 | 86 | 74 | 68 | 76 | 911
505 | 238 | 153 | 112 | 83 | 74|68 |77 | 961
521 [ 240 [ 152 (110 | 84 |74 |69 | 72 | 931
538 1238 [ 152 | 109 | 86 | 73|67 | 66 | 981 N
236 | 150 [ 108 | 86 | 73 | 66 | 72 | 109 I T =
235 [ 144 [ 108 | 84 {71 |66 | 76 |122 1 TR T iy
232 | 144 | 108 [ 84 | 71 | 66 | 76 |118 T x S 8 S
230 | 144 | 107 | 84 | 71 |68 |75 [1181 SR B
225 | 144 | 106 | 82 | 71 | 69 | 78 |124 1 ¥ =8 NS
222 | 142 [ 105 | 81 [ 70 | 68 | 79 |i1201 E € X g 8
215 1 140 | 102 | 82 | 70 | 67 | 78 |1161 S sl 3%
204 (138 | 99| 84 |71 |70 | 79 |1141 ESINSINS] E S
1951 136 | 98| 84 |69 73|83 |1111 LR
192 | 136 | 98| 82 | 70 [ 74 | 83 |107 1
190 | 136 | 103 | 82 | 70 | 74 | 80: 107 1 —_—=c 4 H
190 | 138 | 114 { 80| 70 | 76 | 77: | 106 1
189 | 144 | 106 [ 80 | 72| 76 | 80: | 103 1
185 | 144 | 100 | 82 | 74 | 73 | 84: | 102 1
181 | 140 | 96 | 81 [ 74 | 72 | 84: | 1021
176 1 136 | 951 81 | 721 73 | 87: | 104 I b
174 [ 134 | 96| 80 | 72 | 73 | 87: 1041 S X
172 | 134 | 93| 80 | 73 [ 74 |'88: 1021 TS
168 87| 78 74 1041 S 8 S3
423 1220 | 147 | 109 | 83 | 73 {70 | 78 |104 T3 RF
5 © ] 3IX
554 (279 [ 166 | 135 | 89 |79 | 76 [ 90 |127 2 Sy g S
280 | 167 | 134 | 86| 77 | 68 | 66 | 66 |.85 ® o 853
S S § o 3
Cpenunit ronopoii yposenn 200 cM; BBICIIH roposoit — 554 cm (13, 14/1V); ‘%’ S SIS
Moo Xk ® O-

nuswni roxonoit — 66 cm (6, 13, 14, 15/X; 12/X1)

B rpady 2.

Puc. 2. YcinoBHbIe 0003HAUEHUS

1. Ins cocraBiieHHs TaOIWI[] M TIOCTPOCHHMS T'padUKOB IOBTOPSAEMOCTH (YacTOTHI) H
MIPOJIOJKUTEIILHOCTA CTOSTHUS (0OSCTICUeHHOCTH) YPOBHEW BOJBI BCIO aMIUTUTYIy KOJeOaHUs CPeTHUX
CYTOUHBIX ypoBHE#l 488 cm pazOuBaeM o BbICOTE Ha MHTEpBaibl yepe3 20 cM, HaYMHAsl ¢ HAUBBICIIETO
554 cM ¥ KOHYasi HAMHHU3IIUM YPOBHEM 66 cM, Kak moka3ano B rpade 1 tabmuusr 3. [To Tabmuue 1 mis
KaKJJOTO Mecslla MOJICYMTHIBAEM JHH CTOSHUS YPOBHEH NMPUHATHIX HHTEPBAIOB. Pe3ynbTaThl 3anichBaeM

Tabmuma 3.

IToBTOpsieMOCTh (4acTOTa) M MPOJOIDKATEIEHOCTE (00ECIIEYeHHOCTh )
CTOSIHUS YPOBHEH

MDA~V —

Yieno Anell mo Mecsmam
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2. [IpocyMMupoBaB 4HCIO JIHEH CTOSHHUS ypPOBHEH KaKOro-imbo HMHTEepBaja 3a BCE MECSIIBI,
TTOJTYYMB YUCJIO THEH CTOSIHUS 3a Toj. O011ee 9ucio JHEH ypOBHEHW MO0 BCEM MHTEpBaJiaM 3a T'oJl I0JKHO
paBHATBHCS 4MCIy JHER B roay, T.e. 365. IlonydeHHbIE 3HAUE€HUS [TOBTOPSAEMOCTU YPOBHEH MO KaKAOMY
MHTEPBAJy B IHAX BBIPAXKAEM B IIPOLECHTAX.

Cymma mnoBtopsieMoctd noipkHa paBHAThCS 100%. Ilo gaHHBIM MOBTOpPSEMOCTH (YaCTOTHI)
YPOBHEW BBIYUCIISIEM MPOJODKUTEIBHOCTh X CTOSIHHS (00ecriedeHHOCTh). i 3TOro mocieaoBaTeabHo
CYMMHpPYEM BCE IOBTOPSIEMOCTH CTOSIHMSI YPOBHEW B JHSX WJIM B IPOLIEHTAX, HAUYMHAs C HAUBBICLLIETO.
Hamnpumep, npoaomkuTeIbHOCTh CTOSIHUS (0OecrieueHHOCTh) ypoBHs 460 cm paBHa 17 auswm, unu 4,7%.
Jlpyrumu cioBaMu, YpOBHHU BojbI OT 460 cM Haja HyneM rpaduka v BbIIIe HAOIIOJAINCh B Toay 17 mHEH,
uiu 4,7%. B ocraneubie 348 nueit (mnu 95,3%) ypoBHu Obutn HUXE 460 cM.

OueBuHO, ISl CaMOT0 HM3IIETO YPOBHS (B HaimieM mpumepe 66 cMm) o0ecreueHHOCTh paBHa 365

nasaM, uiaa 100%.

3. Ha ocnoBanuu Tabaumbl 3 cTpouM rpaduKy HOBTOPSEMOCTH U MPOJOKUTEIBHOCTH CTOSHUS
ypoBHeH Boabl (puc. 3). Ilo BepTHUKanbHOM OCH OTJIOKEHBI YPOBHU BOJbl B CAaHTHMETpax Haj HyJeM
rpaduKa, a MO TOPU3OHTAIBHOW OCH — COOTBETCTBYIOIIME UM 3HAYCHHS IOBTOPSIEMOCTH U
IPOAOIDKUTEILHOCTH CTOSHUS B AHAX WM B npoueHTax. lllkamy mpoueHToB CTpOUM MO MIKaIOW JHEH.
IIpu stom Touku O m 100 mKambl HPOLEHTOB COOTBETCTBYIOT ToukaM O u 365 mikamel AHEH.
ITpomerxyTOuHbIE TOUKH IIKAJIbl IPOLIEHTOB ONpeiesieM NPSIMOIUHEHHON HHTEPIOALMEH.
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Puc. 3. I'paduxu moBTOpsieMOCTH (ClieBa) U MPOJOILKUTENIFHOCTH CTOSHUS (CIpaBa) ypoBHeH Bojsl p.llcen y c.3amncenss 3a
1955 1.

[Ipu moctpoeHnn TpaduKOB 3HAYEHUS TOBTOPSEMOCTEH OTKIIAIBIBAIOTCS TIPOTUB CEPEArH
HHTCPBAJIOB ypOBHCfI, a 3HA4YCHHUA MPOMAOJDKUTCIIBHOCTU — MPOTHUB HUKHUX TpaHUL] HUX. Hanecennnie
TakuM 00pa30M TOYKH COCTUHSIIOT MEXAY COO0N MPSMBIMU JIMHUSIMHU.

Pesynomam _evinonunenus sadanus: TlogcHuTenbHas 3amKMcKa K BBIIOIHEHHBIM pacu€TtaM U

rpadukam.
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[Tpaktuyeckas pabora Ne 2. OOpaboTka MarepuaioB mpoMmepHbIX pabor.  IloctpoeHue
npoduieii. Berancnenne MmoppoMeTpuuecKux XapaKTEPUCTHK.

[lenp 3amaHus: TOHMMAThH, WU3JIATaTh M KPUTUYECKU aHAIM3UPOBATH 0a30BYI0 HMHQPOPMAIUIO B
THUIPOMETEOPOJIOTUH TPU COCTABJIIEHWU pa3JIeliOB OTYETOB, OCYLIECTBISTH T'MIPOMETEOPOIOTUYECKOE
o0ecrieyeHne MpU CTPOUTEIBCTBE XO3SAWCTBEHHBIX OOBEKTOB MO MarepHajaM MPOMEpPHBIX paboT u
MIOCTPOCHHUIO MPOQHIIEH.

Ilopsook svinonnenus 3a0anus:

Jlano: 1. Beimucka u3 KHUTH I 3alKCH TPOMEpOB T1yOuH (tabi. 4 u 5) ot 22 urons 1959 roxa,
BBITTOJIHEHHBIX B THIPOMETPHUECKOM CTBOPE OTKpbITOrO pycia p.Cynoii y c.Ilecyanoro.

Tabnuna 4.
YpoBHU BO/IbI HA OCHOBHOM BOJIOMEPHOM TIOCTY 32 BpeMsl IPOMEPOB IIyOUH
YpoBeHb Ne cBan OtcueT 1o IIpuBoaka Yposenb Hag «0» Otmetka «0»
peiike dcm rpaduka, rpaduka ycioBHas, M
acm H=a+d
HavanbHerii 3 38 190 228 22,50
KoHeuHblit 3 48 190 238
Tab6muma 5.
KypHan mpomepoB TiyOnH
Ne npomepnoit Paccrosinue ot I'ny6una, h m OTMmeTKa IHA PEKH, XapaKkTepucTuka
BEPTUKAIH MOCTOSIHHOTO U3MEpeHus CO cpe3Koi M JTHA PeKu
Hayaja 1o
BEPTHKAJIH, M
VYme3 nes.Oepera
1 75 0,0 0,0 24,78
2 10 0,36 0,35 24,43
3 15 0,75 0,73 24,05
4 20 1,24 1,21 23,57
5 25 1,96 1,92 22,86 v
6 30 2,16 2,11 22,67 S
7 35 1,70 1,64 23,14 a
8 40 1,62 1,5 23,23
9 45 1,31 1,23 23,55
10 50 0,70 0,61 24,17
VYpes mp. 6epera 55 0,42 0,32 24,46
58 0,0 0,0 24,78

Tpedyercs: 1. O6paboTath MaTepuaibl HAOIIOJCHUNH BOJIOMEPHOTO IIOCTa U JaHHbIE TPOMEPOB. 2.
[Toctpouth mnpoduiab BOAHOTO CeueHUs pPeKku. 3. BBIUMCINUTH THIpaBIMYECKUE 3JIEMEHTHI BOIHOIO
ceueHus (miom@ans o, WHPUHY peku B, cpemntoro rnyouny hep, nHaumbonburyro rayouny huaub,
CMOYEHHbIE MEpUMETp y, ruapaBinuueckuil paguyc R). 4. [loctpouts KpuByr0 3aBUCUMOCTH ILIOLIAJEH
BOJIHOTO CE€YeHHs OT ypoBHel Bojbl @ = f (H).

Breimnonnenue padotsl. [Ipomeps! Hadyats!l y neBoro 6epera B 13 4., okoHueHsl B 13 4. 50 muH. 3a
MOCTOSIHHOE Hayajo MPUHAT JepeBSHHBIN KOJ Ha JIeBoM Oepery peku. ['yOMHBI mpoMepsuid ¢ JIOAKH
MITAaHTOM C MOJIOHOM, UMeroIuil neneHus yepes 0,1 m. PaccrosiHust u3mepsuin o pa3MeueHHOMY 4uepe3
1 M cransHOMY Tpocy. [lorona: sicHo, BeTep — c1a0blii O TEUEHUIO; Ha PEKE — YHCTO.

1. BoluncnsieM pacyeTHbIi YpOBEHb BOJbI Ha BOJOMEPHOM IOCTY M TJIyOMHBI Ha MPOMEPHBIX
BEPTUKAJISIX C YY€TOM M3MEHEHUs YPOBHS 3a BpeMs npomepoB. HadanpHbI ypOBEHB BOJBI BBIYHMCIISEM
KaKk CyMMY OTcUeTa Mo peiike u npuBoaku; Huau = 38 + 190 = 228 cM. AHAJIOTUYHO BBIYHUCIISIEM
KOHEUHBIH ypoBeHb BoAbl Hxon =48 + 190 = 238 cwm.

3a pacueTHbI ypoBeHb NpuHUMaeM H=228 cm.

Tak kak 3a BpeMs IIPOMEPOB IPOM3OILLIO MOBBIIIEHNWE YpoBHA Ha 238-228=10 cm, TO cpe3ka
MMeeT OTpuLaTeNbHbIN 3HaK. Pacnpenenus cpesky Ha 10 mpoMepHBIX BepTUKaJIEH, BHIYUCIISIEM TITyOUHBI
¢ yueToM cpe3ok (rpada 4 tabmuiia 4).

[To ypoBHIO U HpUBEIEHHBIM TIIyOMHAM ONpeeNseM OTMETKY JHAa PEKH Ha KakJ10il BepTHKaIU

(rpada 5).
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2. Ilo nanubM rpad 2, 4 u 5 cTpouM NpoduIIb BOAHOTO cedeHUs: pekH (puc. 4). BepTukanbHbIi 1
TOPU30HTAIILHBIN MacIITa0bl IPUHUMAEM B COOTBETCTBUU C TabIUIICH 7.

3. Boruncisiem OCHOBHBIE THAPABINYECKHE XapaKTEPUCTUKH BOJHOTO CEUECHUS PEKU.

[Tnomany BOAHOTO cedeHus peku npuBeAeHbl B Tadbnuie 7. [loacueTrs! BoIMoNHEHBI 110 (hopmyie 1
CyMMHUPOBAHMEM IIEPBOM M IIOCIEIHEW TPEYrOJbHBIX IUIOIIANECH, BTOPOM M BCEX IOCIEAYIOLIMX
wIomazei tpanemwii. I'padsr 1-3 3auMcTBOBaHbBI M3 KypHaia (Tabiuia 5).
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Puc. 4. TIpodwie BogHOTO ceuenus p.Cynoit y c.Ilecuanoro.
Tabimma 6.
MaciTa0sl JUis TIOCTPOSHHUS! ONEPEUHBIX Npoduieit
Macmrab [[IupuHa pexu, M
<5 5-10 10-30 30-60 60-150 150-300 >300
T'opu3oHTAIBHBII 1:20 1:50 1:100 1:200 1:500 1:1000 1:10000-1:20000
['myOuHa BOIBI, M
Bepruxanbhslit 1 1-2 2-5 5-10 >10
1:10 1:20 1:50 1:100 1:1000

24



[pu HaTMYKH JIEASHOTO TIOKPOBA IIOIIAb BOJHOTO CEUYEHHS PaBHA IJIOIIAINA BCETO MOMEPEUHOTO
CEYEHHUs] MEXKIY JHOM M ITOBEPXHOCTHIO BOIBI O€3 ILIOMIAAM IOIPYKEHHOIo Jjbja. Ilromans BOIHOTO
CEYCHHUSI PEKH MOKHO OMPEACTHTh IJIAHUMETPOM WIIM AHAJIMTHYECKH — CYMMHPOBAHHEM ILTOMIAICH
Guryp, orpaHMYEHHBIX IPOMEPHBIMU BEPTHKAISAMU (pHC. 4).

[Tromaae MEXIy Yype3oM JIEBOro Oepera M IMEpPBOM BEPTHKAIBIO OMPEIEISIOT 110 TPEYTOJbHHUKY
Aw =(by *h;) / 2 . Tlnomans Aw, npeacrasiser Tpaneuuio Aw, = ((hy +h2)/2)*b, u 1.4.

Tabmuma 7.
BpIuncaeHue Iomia i BOJHOTO CEUSHUs @ M CMOYEHHOTO MepUMeTpa ¥
Ne mpomep- £ o S ['my6una =
HOJ 2 . 2z | % = & 2
BEpTHKAIHN = § 5| 2 , fo | 22 & g 3 S
SEE| s & 53| 2 = Zas B oy é
o © a = < = B g8 & A B c o <]
s 55| g £ 3 =¢ E 25 = + =
S g8 E 2 52058 | 8¢ 5 ; o
= [5) A~ O
é g o A, A A 8 =
VYpes.nes.
Oepera 7,5 0,0 0,18 2,5
0,45 0,35 0,12 6,37 2,5
1 10 0,35 0,54 5
2,70 0,38 0,14 25,14 5
2 15 073 0,97 5
4,85 0,48 0,23 25,23 5
3 20 1,21 1,56 5
7,80 0,71 0,50 25,50 5
4 25 1,92 2,02 5
10,10 0,19 0,04 25,04 5
5 30 2,11 1,87 5
9,35 0,47 0,22 25,22 5
6 35 1,64 1,59 5
7,95 0,09 0,01 25,01 5
7 40 1,55 1,39 5
6,95 0,32 0,10 25,10 5
8 45 1,23 0,92 5
4,60 0,62 0,38 25,38 5
9 50 0,61 0,47 5
2,35 0,29 0,08 25,08 5
10 55 0,32 0,16 3
0,48 0,32 0,10 9,10 3
Ypes mp. 58 0,0
Oepera

B=50,5M, w=57,6 %, y =50,5

Cpennue rinyounsl Nep miist Kaxaoi Gurypsl omnpenenseM Kak cperHeapu@MeTHYeckoe U3 JIBYX
coceIHUX BepTukaiel. YacTHble TUIOMAAN OTACNbHBIX GUTyp MpHBeeHsb! B rpade 6. [Inomans BogHOro
ceueHus peku W = 57,6 Mm%

Hlupuna peku B ompeneneHa kak pa3sHOCTb PAcCTOSIHMM IPaBOroO M JIEBOTO YpE30B OT
MIOCTOSIHHOTO HayaJia. JTa BeJINYMHA JIOJKHA PABHATHCS CyMME PacCTOSHUM, IPUBEEHHBIX B rpade 5.

Cpennsist rmyouna hep = 57,6:50,5=1,14 m.

HaubounbIias rimyOuHa BoAbI B BOAHOM cedeHuu hrnaud =2,11 m.

[TpocymmupoBaB Bce AJUHBI CTOPOH, IpHBEJeHHbIE B rpade 10, moayduM AJUHY CMOYEHHOTO
nepumerpa y = 50,5 m. CMOUYEHHBI MEPUMETP MOJYUYMJICS DPABHBIM IIMPUHE PEKH B pe3yJbTare
OKpYTJIEHUS pacueTHOU JUIMHBI CTOPOH ¢ B Tpade 10 mo mepsoro aecsatuuHoro 3Haka. [Ipu Gonee TOUHBIX
pacuerax y = 50,7 m.

I'mapaBianueckuii paauyc R = 57,6/50,5 = 1,14 m.

Crnenyer oOpaTuTh BHUMaHHE, YTO JJISl LIUPOKUX, HO HETNIYOOKUX PEK THAPaBIMUYECKUN paanyc U
CpeaHss IyOuMHa MOYTH COBMAJAIOT, 3 CMOYEHHBIN MEpUMETP HE3HAUUTEIHHO OTIMYACTCS OT IIMPHUHBI
peku. [lonydyeHHble XapaKTEepUCTUKN BOJHOTO CEUYEHUS PEKH 3aHOCUM B TaOJUIly, TOMEIICHHYIO Ha pUC.
1.

4. MopdomeTprueckre XapakTepUCTUKU MPO(UIIL BOAHOTO CEYEHHS] U3MEHSIOTCS B 3aBUCHMOCTH
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OT BBICOTHI YPOBHSI BOJBL. TO €CTh C W3MEHEHHEM YpPOBHS BOJBI M3MEHSETCS M IUIOIIATh BOIHOTO
ceyenus. [loBbilieHUe ypoBHS\ BBI3BIBACT YBEIUYCHHE, & MOHUKEHUE — YMEHBIIICHUE TUIOIA I BOJHOTO
ceueHHs. 3aBHCUMOCTb TUIOIIAEH OT BHICOTHI CTOSTHUSI YPOBHSI BOJIBI MOYKHO BBIPa3HUTh rpaduuecku (puc.
5). 3neck Mo ocu abcuKce OTIOKEHBI TUTOMIAAM, a TI0 OCH OPJAMHAT — OTMETKH ypoBHeH. [lomyueHHbie Ha
YepTeKe TOUKH COCTMHCHBI IUIABHOM KPUBOM, Ha3pIBaeMOi KpuBo# tuiomaaei o = f (H).

Jlnst moctpoenust KpuBoit @ = f (H) BbuucIsieM MIoaau BOJHOTO CEUCHUS @ JUIS YPOBHEH Haj
umynem rpaduka: 50, 100, 150, 200 u 228 cM. ITUM YpOBHSM COOTBETCTBYIOT oTMeTKHU: 23,0; 23,5; 24,0;
24,5 u 24,78 m.

[1nomaae BOJHOTO ceyeHus JIJIsl pa3HbIX YPOBHEH omnpeaensercs mianuMmerpoM. [lnomans wq npu
Hi1 = 50 cMm paBusiercs 1,78 M2 Ilpu ypoBae Hy = 100 cm Hag Hysnem rpaduka IIomaas BEIYUCIIEM KaK
cymmy w1 = 1,78 M® mpu H; =50 cm u Aw; = 8,11 M mexny ypoBasimu 50 u 100 cm. Dra mnomazs e f k
d 3amTpuxoBaHa Ha puc. 4. Pe3ynbTaThl pacueToB MpUBEICHbI B Ta0uIE 8.

[To maHHBIM TAOIHIIBI MOCTPOCHA KpHUBas 3aBUCUMOCTH (pHc. 5). Ha ocu x 0oTIIOKeHBI TUIomaau B
Macmtade 1 genenne — 10 M, a Ha ocu y — ypoBHH B MaciiTabe 1 genenue — 25 cm.

Ecnu pycio B cTBOpe HE pa3MbIBA€TCs U HE 3aUJISIETCS, TO, MOJB3YACh PUC. 5, MOXKHO ONPEEIUTh
IIOLIAa/Ib BOJHOTO cedeHHsl 0e3 MpoMepHBIX padoT [iist J1oObIX ypoBHEH B mpenenax 0-228 cM Haja HylneM

rpaduka. Tak, nmpu yposHe H = 190 cm miommaas BogHoro ceueHus o = 40,5 .
Hem
250 —

- T
| ]

: |
! |
200 t——— =190 cw-—} =

————— e e e g

—_-— A= —

w=40.5u%

s

L e B ]

4

Puc. 5. KpuBast 3aBHCUMOCTH TIJIOMIAAECH BOAHOTO C€YeHUS OT ypoBHe# Bojbl p.Cynoii y c.Ilecqanoro

Tabnmura 8.
[Iomiaay BOXHOTO CeYeHUs @ TPH Pa3HBIX YPOBHIX
YpoBeHb BOABI Haj “HyJiEM” OTMETKH YpOBHS BOJIBL, [Ipupamenue wiomaay BOAHOTO IImomane w, m?
rpaduka, cM M (YCIIOBHO) CEYCHUS MEXITy YPOBHSIMH BOJIBI,
MZ
17 (nHO) 22,67 0,0
1,78
50 23,00 1,78
8,11
100 23,50 9,89
14,4
150 24,00 24,3
20,5
200 24,50 448
12,8
228 24,78 57,6

Pesynomam _evinoanenus sadanus:. llosicHNTeNbHAs 3amncKa K BBIIOJIHEHHBIM pacdeTaM u
rpadukam.

HpaKTI/IquKaSI pa60Ta Ne 3. Breluucnenue pacxoda BOAbI B PEKC, USMCPCHHOI'O MOBCPXHOCTHBIMUA
IoIrjiaBKaMu

I_[CJ'IB 3alaHusA: MMOHUMAThb, HU3JIaraTb U KPHUTHUYCCKHU aHAJIU3UPOBATH 62130By10 HH(bOpMaLII/IIO B
THAPOMETCOPOJIOTUN TIPU COCTABJICHUU Pa3J€JIOB OTYETOB, OCYHICCTBIATH THAPOMCETCOPOJIOTHYCCKOC
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o0ecrieueHre Mpu CTPOUTENHCTBE XO3SHMCTBEHHBIX OOBEKTOB MPH BBIUMCICHUU PACXOJIOB BOJBI B PEKeE,
M3MEpPEHHBIX MPU OMOIIN MOBEPXHOCTHBIX MOIMJIABKOB.

Ilopsadok evinonnenus 3a0anusi.

Jlano: Marepuaibl U3MEpeHUs pacxoaa BOIBI P. y IMyHKTa nata c
MTOMOIIIbIO TTOTIABKOB

Tpebyercsa: 1. OmnpenenuTs CKOPOCTh MOIIABKOB. 2. OmpenenuTh CKOPOCTh HA CKOPOCTHBIX

BEpTHKAIISX. 3. BEIUUCIUTH pacxo/1 BOMBI.
[opsipok BeimonHenus: 1. [1o gaHHBIM O BpEMEHH JBH)KCHHUS HOIUIABKOB U HPOHJICHHOMY UMH
MyTH BBIYUCIUTH CKOPOCTh JABMKEHHSI KXKIOTO U3 MOIUIAaBKOB /Tabnuua 9/.

Tabmuma 9
Beruncnenne ckopocty noriaBkos /npumep/ [lyts nomnaBkoB L=35m

Paccrosgane oT mOCTOSHHOTO Bpewms nBmxeHus nomiaBka,

CKOpOoCTh MOIUTaBKa, M/C
Hayajia, M CeK

Ne morraBka

2. Ilo gaHHBIM TIPOMEPOB TIIYOWH BBIYEPTUTH MONEPEYHBIH MTPOPUIL BOTHOTO CCUCHHS HA JIUCTE
MUJUITUMETPOBOM Oymaru /puc.6/

3. Ha aTom ke yepTexe HaHECTH rpaduK paclpelesieHUus] CKOPOCTEH TEUCHHUs M0 IIUPUHE PEKU
/3Mopa CKOpocCTel 1o mupune/. [t 3Toro mo ocu adCIuce OTKIAABIBAETCS PACCTOSIHUE OT MOCTOSTHHOTO
Hayaja, Ha KOTOPOM KaXIbIH TOIUIABOK MEPECeKaeT CPEIHUI CTBOpP, MO OCH OPJHHAT — CKOPOCTh
MOTIJIABKOB BBEPX OT JIMHHM ype3a BOAbL. [10 MOJydeHHBIM TOYKAM CTPOST rpaduK: IUIaBHYIO KPUBYIO —
AMIOPY CKOPOCTEH.

4. Ha monepeunom npodusie peKkd HaMETUTh CKOPOCTHBIC BEPTUKAIHM, COBMECTUB KAXKIYIO U3 HUX
C OJIHOM MPUMEPHOI BEPTHKAIIBIO.

5. Jlmd KaXXaoW CKOPOCTHOM BEPTHKAIM CHATH 3HAYEHHE CKOPOCTU C JIIOpPBI CKopocteu. s
3TOrO MPOJIUTh JIMHUIO BEPTUKAIM BBEPX [0 IEPECEYCHUS C SIIOPOM M ONPEICIIUTh OPJAUHATY
MOJTYYEHHOUN TOUYKHU.

6. BBIUMCIIUTE YacTHUYHBIC PACXOJbl BOJIBI MEXKIY CKOPOCTHBIMH BEPTHUKAISMH TaKKe Kak 3TO
JIeJIAJIOCh MTPH U3MEPEHUH PAcX0/1a BOJIbI BEPTYIIKOA.

7. TlpocyMMHpOBaB YaCTHYHBIC PACXOJbl, BBIYMCIUTH PacXoj BOAbl B peke. [lomydeHHoe
3HAYCHHUE PACXOja BOBI 3aBEPIICHO, MOATOMY €ro HYXXHO YMHOXXHUTH Ha MEPEeXOIHBbIH KOd(PQHIHEHT
MEHBIIIE eTUHUIIBI /B3STh U3 YUeOHUKA/.

8. Pe3ynbTaThl pacyeToB Mociie0BaTeIbHO 3aHOCUTH B TAOIUITY Ha YepTeKe.

V , Ml
noE
0,80
0,40
V¥ n.6.
0
0,50
1,00
hy
Paccrosnue ot Y 1.6.
0 3,0 6,0 9.0 12,0 15,0
Z0 TIPOM. BEPT. M.
1 L L] T L] L]
=)
[rybuna, m. <. < g 8 = 0 g
=1 s = — — =]
T T T T T T T T T
Paccrosune or ¥V .6, o= i & = =Y =Y woe =1
0 TIONABKA HA CTROPE, M = - o < ] = = o =
T ) T T J Y ¥ Y T
3 H S
Ckopocth m!m«lc WA = ) 2 % @ e ooo_ 2 b g_
MOIJIaBKa M/C < = = = =3 =3 o o =]

Puc. 6. Cxema pacueTa MOBEPXHOCTHBIX CKOPOCTEH TEUECHHUS B PEKE, OMPEACICHHBIX C TOMOIIBIO MOILTABKOB
(p. OnbXoOBKa y 1. IECHOE)
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Briuncnenne pacxoaga BOJAbl, USMEPCHHOTIO MONMJIaBKaMH

Tab6numa 10

Paccrosanue

YactuuH
o - s o [Inomanes | [loBepxuoc | ITonycym it
npomepenH | Paccrosiu o § . KHBOTO THBIE Ma puKTHER
o oi ne Mexny = > = CeUYeHHUs CKOPOCTHBI | CKOpOCTE o
BEpTUKAJIU | BEpTHKAT © >0 MEXAY e i
OT ypesa MU, M = gz BEPTHUKAJNSA | BEPTUKAIH, | TEUYECHUS pacxon,
1EeBOTO = == mu, (M%/c) (m/c) (m/c) (/M /e)
6x8/
Oepera, M
1 2 3 4 5 6 7 8 9
Ypes
JIEBOTO 0,0 0,0 0,0
Oepera 3 0,22 0,66 0,20 0,13
1 3,0 0,49 0,40
3 0,53 1,59 0,45 0,72
2 6,0 0,63 0,50
3 0,82 2,46 0,55 1,35
3 9,0 1,0 0,60
3 1,06 3,18 0,70 2,23
4 12,0 1,12 0,80
3 0,96 2,88 0,67 1,93
5 15,0 0,80 0,55
2,5 0,40 1,0 0,27 0,27
VYpes
MmpaBoTO 17,5 0,0 0,0
Oepera
OOwmas naowanb XUBOTO CEUYEHHU 11,77 PUKTHBHBIH Pacxon 6,63

BOJIbI

Pesyiomam _evinoanenua 3adanus:. llosicHUTeNbHAs 3alMCKa K BBINOJHEHHBIM pacyeram (2

Ta0JIUILIBI) U OTHOMY TpaduKy.

[Tpaktueckass pabota Ne 4.BpiuncieHue pacxoja BOJbI, W3MEPEHHOTO THIPOMETPHYECKOMN

BEPTYILIKOU

Ilenp 3amaHus: MOHMMATh, U3JIaraTh U KPUTHYECKU aHAJIM3UPOBaTh 0a30BYI0 HMH(OpMAIMIO B
TMIPOMETEOPOJIOTHHA TIPU COCTABJIICHUU Pa3[EeOB OTYETOB, OCYLIECTBIATh TI'MIPOMETEOPOIIOTHYECKOE
obecrieyeHre MpHu CTPOUTENILCTBE XO3AUCTBEHHBIX OOBEKTOB MPU BBIYMCICHUU PACXOJOB BOJBI B PEKE,
M3MEPEHHBIX IIPH TIOMOIIM TUAPOMETPUYECKON BEPTYIIKOM.

Ilopadoxk _evinoanenus 3adanus: 1. BeldepTuTh MONEpevHbI Mpouib peku Ha CTaHIApTHOM

JIMCTE MUJUTUMETPOBOM OyMaru, HAaHECTH Ha PO(UIIb IPOMEPHBIC U CKOPOCTHBIC BEPTHUKAJIH /CM. puc. 7/.
2. IlogcunTaTh TUIOMIAAN BOJHOTO CEYEHMS, 3aKIIOUEHHBIE MEX 1Y IPOMEPHBIMU BEPTUKAISAMH 110
dhopmyre Tpanenun

Di_(iz1y) =

hi + hi+1

2

‘aa rﬂe

hi u hj+1 — TIyOHHBI HA IBYX COCEIHUX MPOMEPHBIX BEPTHUKAIIAX,
a — pacCTOSIHUE MEX1y TPOMEPHBIMHU BEPTHKAJISIMU,

2
@;_(j,1) - TUIOIIA/Tb BOJJHOTO CEYEHHSI MEKITY JIBYMsI COCEIHUMH IIPOMEPHBIMU BEPTHKAIISIMH, M.

[Tnomanae BOAHOTO cedeHus1 OT Oepera 10 KpalHel K HeMy ITPOMEPHON BEPTHUKAIN ONPEACIISICTCS

10 (I)OpMyJ'IC MMPAMOYT'OJIbHOT'O TPCYT'OJIbHUKA

@y_

hi |
2

() o.j - MIOWAAbh BOJHOTO CEYeHHsI OT Oepera J0 KpaitHel MpoMepHOii BEpTHKAIH;
hi - ryOuHa Ha KpaiiHe#H TPOMEPHON BEPTHKAIIH, M;
a- paccTosiHue oT Oepera 10 BEpTUKAIH, M.
[Tmoniaar BOAHOTO CEYEHHSI MEXKIY CKOPOCTHBIMU BEPTUKAISIMU PaBHA CYMME IUIOIIAJIEH MEXITY
COOTBETCTBYIOLIMMH IPOMEPHBIMU BEPTUKAIIIMHU
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3. PaccuuTath cpeHUE CKOPOCTH TEYEHUS Ha CKOPOCTHBIX BEPTUKAIAX. [l 3TOro cHavasna Hajo
OIIPEAEIUTh CKOPOCTH T€YECHHUS B 3aJaHHBIX TOYKAX.
CKOpoOCTb T€UEHHSI B TOUKE ONPEIENSIETCS 10 TAPUPOBOUHOMY YPABHEHUIO:

v =0,2n +4/0,00025 n? + 0,0002 m/c, rae

N - CKOPOCTh BpAIICHHUU JIOMACTHOI'O BHUHTA BEPXYIIKH, 00/C, ompeaenseTcs mno odlieMy 4YUCIly

O60pOTOB BeryH_IKH Nu BpeMeHI/I t, B TCUCHHUC KOTOpOFO HpOBOI[I/IHOCB I/I3MepeHI/Ie
N
n=—.
t
O61mee 4ncio 060pOTOB BEPTYLIKU ONPEAeIseTcs U3 TOrO PacueTa, 4To CUTHAIN MOJAeTCs uepes
KaXXbIC 20 060p0TOB JIOIMAaCTHOI'O BUHTA.
Cpel[HSISI CKOpOCTB Ha BepTI/IKaJII/I V BBIUUCIISIETCA B 3aBUCUMOCTHU OT HHCJIa TOUYCK I/I3MepeHI/I$I Ha
BepTI/IKaJ'II/I.

IIpu nATUTOYEYHOM U3MEPEHUU

v, =01(v, +3vy o, +3Voen +2V0 g, +V,)

[Tpu TpexToueyHOM H3MEPEHUU

Ve = 0’25(‘/0,2 + 2VO,6h+V0,8h)

V n.6.

I'inybuna Ha IPOMEPCHBIX S I I gy matIere @ 51;' % 3' g
BCPTHKAAX, M S O o o © o 8 oo & oo © o oo o o
ERESTOIRRYR 12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19

[IOCTOAHHOIO HAYaNa, M

CropocT# Ha CKOPOCTHBIX 0.241 0310 0,766 0.912 0.780
BEPTHKANAX, M/C

I'opuzontanbHbiil Mactad B 1 cM — 1 M, Beprukansasiii Mmacmrad B 1 cm — 0,1 M.
Puc. 7. Cxema BogHOTO ceueHus (p. Ypimak, c. Koponéna) ¢ 3mopoit cpefHuX CKOpOCTei Ha BepTUKAIIAX

Tabmuma 11
Brrunciienue ckopocTu TedeHus BB p. Y pmak — c.bynrakoso /mpumep/
= - - «
g = = g < = 2 5 5 = S 5 =2
5 3 ) =B = 3 & & 25 = a8 =
S ¥ = g g 2 S X ta) o © - L o5
g E 5 °z 2 0 238 S S o 23 o &
S 2 S S & = 2 = s ° 3 S =
5 O = T O O = = s o o =] Q B
o A ~ 5 A N g = b= = = a o
2 S 8 2 g & £ 2 o' A
& o = © & O =
0,13 0,51 3 63 60 0,93 0,21
I 0,64 0,51 0,13 3 65 60 0,92 0,19 0,20
0,12 0,50 12 62 240 3,87 0,80
. 0.62 0,50 0,12 10 63 200 3,17 0,66 0.73
0,15 0,58 15 62 300 4,84 1,00
I 0.73 0,58 0,15 11 61 220 3,61 0,75 0.87
0,17 0,68 12 62 240 3,87 0,70
v 0.85 0,63 0,17 8 64 160 2,50 0,52 0,66
0,14 0,58 4 75 80 1,07 0,22
v 0.72 0,58 0,14 2 63 40 0,63 0,12 0.17
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[Tpu ABYXTOUCYHOM M3MEPCHHUU
v, =050V + Vo)
IIpu u3mMepeHnu B OJHOM TOYKE
Ve = Vogn
31ech CKOPOCTH, Vo 2h, Vo,6h, Vo.gh - CKOpocTu Ha rayoune 0,2h, 0,6h, 0,8h, rae h — rmryObuna Ha BepTUKaNWy,
M.
Vi, Vo— CKOPOCTH TIOTOKA HA TIOBEPXHOCTH U y JHA.
Pesynbrarhl pacueToB 3anectu B Tabauiy 11.
4. PaccunTarh 4YacTHBIE PACXObI MEXKTY CKOPOCTHBIMH BEPTHUKAIISIMU:
_ 3
q=v, ® m’/c, e
® — TUIOINA/Ib BOJHOTO CEYCHUSI MEKIY IBYMs COCETHUMH BEPTUKAIISIMH WIH MEXy OEperoM u KpaiHen
K HEMY BEpTHKAJbIO, KB.M. /CM. BBIIIE/;
V — CKOPOCTh MEX]Ty IByMsI COCEJIHUMH BEPTHUKAISIMU WIIM MEKIY OeperoM U KpailHeH BepTUKAIIbIO, M/C
CKOpoCcTh MEXIy JIBYMS COCEIHHMH BEPTUKAJSIMH ONpEAEseTcs KakK cpenHee apu(MeTHdeckoe H3
CPEIHUX CKOPOCTEH Ha JIByX COCETHUX CKOPOCTHBIX BEPTHKAIIAX, T.€. V,, = 0,5(Vi + VM)

Cpenusisi CKOPOCTh MEXIAy OeperoM U KpalHell BepTHKAIIBIO 3aBUCUT OT GOpMEI pycia. B wactHocTH, npu
nojorux Oeperax, Korja riyOMHa BoOJbl Ha ype3e paBHa 0, cpeiHss CKOpPOCTh Ha 3TOM Yy4yacTKe
HaxOJUTHCS

ch = 0,67 'V M/c, TIe
Vep — CPEIHSASA CKOPOCTh MEXKY OeperoM u KpaiHel BEpTUKaIIbIO;
Vo— CKOpOCTb Cpe/IHss Ha KpaiiHell k Oepery BepTUKaly;
0,67 — smmupuueckuii KO3 HUIHEHT
PesynbpTaThl pacueroB 3aHecTu B Tabuuiy 12.

5. Onpenenuth pacxoj B peKe on’lc= Z q

Tab6muma 12
Berrunciienue pacxoi0B BobI p. Ypiak — a. Bysirakoso /mpumep/
é 5 [Tnomaas BOAHOTO CeUeHHS CKOpOCTh MEXKAY Pacxon mexnay
S 2% E MEXy CKOPOCTHBIMHU Ckopoct cpennsa Ha CKOPOCTHBIMH CKOPOCTHBIMH
9) o BEPTUKAJIH, M/C
2 ) BEPTUKAJISIMU KB.M. BEPTHKAISMHU M/C BEPTUKAISIMU KY0.M./C
| 0,95 0,20 0,14 0,12
2,83 0,45 1,26
1 0,73
2,73 0,80 2,23
Il 0,87
3,25 0,76 2,49
v 0,66
3,34 0,41 1,38
M 1,16 0.17 0,11 0,13

W -1431 kBM. v—0,53 m/c Q—7,61 kyb.m/c
Pesyiomam _evinonnenus 3adanus: TIosicHUTeNbHAsT 3alKCKa K BBIMOJHEHHBIM pacdyetam (2
Ta0JINLIbI) U OTHOMY TpaduKy.

[Ipaktuueckas padota Ne 5. [loctpoeHune KpuBO# 3aBUCMMOCTH MEXK/Ty PaCX0JaMH M YPOBHSIMHU.

Llenp 3amaHus: TMOHMMATh, M3JIaraTh W KPUTUYECKH aHAIM3MPOBATH 0a30BYI0 MH(OPMAILUIO B
THIIPOMETEOPOJIOTHH TIPU COCTABJICHWH DPA3JIEIOB OTUYETOB, OCYIIECTBISITH THAPOMETEOPOIOTHIECKOE
o0ecriedeHrne NMpH CTPOUTENHCTBE XO3SHCTBEHHBIX OOBEKTOB NMPU 3aBUCHUMOCTH MEXAY pacxolaMHu U
YPOBHSIMH BOJIBI.

Ilopadoxk _ewvinoanenusa 3adanusa:  Jlano: BenoMocTh m3MepeHHBIX pacxojoB Bojsl p.Ilcen y
c.3ancenbs 3a 1955 r. (tabnuua 13). BeaoMocTh cpeJHUX CYTOUHBIX YPOBHEW U pacxoAoB 3a mait 1955 r.
(Tabmuna 14)
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TpeOyetcs: 1. ITocTpouTh KpUBYIO 3aBUCHMOCTH MEXAy pacxoiamu u ypoBHsmu Q = f (H)
p.Ilcen y c.3ancenbst 3a 1955 r. st cBoGoaHOTO OTO JbAa nepuoaa. 2. CoCcTaBUTh pacueTHYIO TaOIUIly
koopaunat kpuBod Q = f (H). 3. Omnpenenuth cpeiHHE CYTOUHBIC PACXOJbl BOJBI M BBIUYUCIUTH
CYMMAapHBbIN CTOK 3a Mail 1955 1.

Beimonnenue pabotel. 1. B coorBercTBHM ¢ Teopuei mnoctpoenuem kpuBoit Q = f (H)
MIPOM3BOJIUM aHAlM3 JaHHBIX M3MEPEHUH, MPUBEICHHBIX B BEIOMOCTU PacXoJ0B BOJbL. [Ipu BbICOKHX
YPOBHSIX PAacXObl U3MEPEHBI MATUTOUYCUYHBIM CIIOCOOOM; PYCIIO YCTOWYHMBOE, HE 3apacTaeT. AMIUIUTYIa
KoJieOaHUH YpOBHEW BOJBI Ha THIPOCTBOPE COCTABISET 554-66=488 cm. MI3MEepeHHBIMHU K€ pacxo/laMu
(Tabmuma 13) ocBenieHa amIuMTyna ypoBHed 552-66=486 cM, TO €CTh MOYTH MOJHOCTHI0. DopMaIbHO
9Ta KpHBas BIOJIHE HajAekHa. OHaKo npu 6ojiee NpUCTaIbHOM U3YYEHUH MaTEPUaIOB MOYKHO 3aMETHUTh,
4TO B OTAEJbHBIE (ha3bl peKUMa PEKU KPHUBAsi OCBEIIEHA HEJIOCTaTOYHO paBHOMEPHO. Tak, mpu moaseme
nojoBoAbsa ¢ 23 mapta Ao 10 ampens U3MEpeHO BCEro TpU pacxoia IMpU HUHTEpBajax ypoBHeil: 412-
331=81 cm u 506-412=94 cm. Ha cniane xe ot 14 no 20 ampeins U3MEpEHbI ABa pacxoa IpHU NOHUKEHUH
ypoBHst Bojibl Ha 552-414=138 cm. ITosTtomy 3TOT O0Tpe3ok kpusoii Q = f (H) Henb3st cuntaTh HaCKHBIM.
Jlydie ocBelleH U3MEPEHUsIMA HUKHUN y4acTOK KpPUBOM CIlajla ypOBHEH U BCs JIETHASA MexeHb. 1locie
TaKON OTOBOPKH NEpPEHIEM K TOCTPOCHUIO KPUBOM.

Ha muct mummmumerpoBoii 6ymaru popmatom 203X288 mm (puc. 8) mo BepTUKaIN HAHOCUM YPOBHH
H nan nynem rpaduka BOJAOMEPHOro mocta (CM), MO TOPU3OHTAIA — COOTBETCTBYIOIUE MM PACXOIb
Bozbl Q (M/c). UroGs! xopaa, coeauusomas KoHub! kpusoii Q = f (H) /, pacronarasich OpuMepHO HOJ
yriaoM 45° K ropu30HTaIbHON OCcH, TPUHUMaeM Maciutad ypoBuel 1:50, pacxonos B 1 neneHun — 25 M/c.
Bo3ne ka0l TOYKH yKa3bIBAEM HOMEP U3MEPEHHOI0 pacxo/ia.

Tabmuma 13
W3mepenHsle pacxosl Boasl p.Ilcen y c.3ancenss 3a mait 1955 1.

YpoBeub

BOIBI Hajl IMo- | Cpennss Cpen-
N Tata MNe [Hynemrpa-| Pacxor| manp | CKOPOCTB | yypupy | pgg Cnoco6

pacxona) usmepenus | crsopa [ PHKa Mo | Boxbt [sosmoro| TCUCHHS Iy peyylrnyGunal usmepenus

OCHOBHOMY | Q@ M3/c [ceueHus e B M BO/LBI, pacxona*

BOIOCTY oM |V=——MC h. ™

H, cm cp
1 2 3 4 5 6 7 8 9 10
1 111 2 404 4130 - | 238 0,55. 172,31 3,29 | K3 7/35
211 1 378 126 | 201 0,63 63,2318 | K3 9?41
3 |- 23/11 1 gal 11185 1% 0,69 |59,7| 285 | K3 10/46
4 2/1V 1 412 {173 |29} 0,78 | 65,2 | 3739 | K3 9/46
5 | 10/1V 2 506 |258 |320 0,81 | 87,3|3'86 | K3 8/40
62 14/IV 9 562 . 1284 13570 0,77 | 94,4 | 392 | X3 8/38
7 | 20/1V 1 414 71198 .t {298 0,56 | 65,0 | 3’51 | K3 10/46
8 | 24/IV 1 315 |92,11165 0,56 | 58,8 | 281 | K3 9/43 -
9 2/V 1 262 | 60,0 | 137 0,44 | 55,5 | 247 | X3 9/41
10 | 15/V 1 939 | 4. 31193 0,33 | 54,0228 | K3 8/36
11 1/V1 1 164 26,2 | 83,8t 0,31 |51°4]163] K3 78I
12 | 19/VI 1 139 123,9] 70,1f 0,34 |504]|1.39| X3 7/25
13 1)VII 1 180 | 23,5/ 64,7/ 0,36 |(49'81 130 | X3 7/%5
14 | 15/VII 1 108 | 16,5 | 54,5| 0,30 |48.8|1.12 | K3 7/23
15 VI | 1 85 11,6 43,4 0,27 |47.4]092 | K3 7/19
16 1 15/VIIT { 1 84 110,5| 43,4] 0,24 |46.5| 093 | K3 714
17 | Anx 1 79" [10,5] 39,91 0,26 | 458|087 | K3 7/19
18 | 15/IX 1 71 8,64/ 36,8| 0,23 44,7 (0,82 | X3 7/18
19 1/X 1 73 8,71} 37,8 0,23 |44,8|0,84 | K3 7/18 |
20 | 14/X 1 66 7,51| 34,5| 0,22 |43,8]0,79 | K3 7171
21 2/X1 I 82 12,1 | 41,0] 0,30 | 46,01 0,89 | K3 7/18 1
221 151%1 1 7% |10,0] 3,8] 0,26 |45,3]|0,8 | K3 6/19 1
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Puc. 8. Kpussie 3aBHCHMOCTH pacxooB oT ypoBHel p.Ilcen y c.3amcenbs.

Touku 3,4,5,6 Ha mogbeMe JIeTJIM TIpaBee Touek craja (6,7,2,1). HameuaroTcst cxeMaTHYeCKU 1B
camocTosTenbHbie BeTBU KpuBoit Q = f (H): Ha momgbeMe M Ha craje BECEHHETO IMOJOBObS, KaK 3TO
MOKa3aHO MyHKTHPOM Ha ueprexe. [lmaBHas kpuBas (CIUTIONIHAs JIMHUS) TPOBEICHA Yepe3 IEHTPHI
TSKECTH OTAENBHBIX TPYIIN TOYEK.

[To manubM rpad 4,6 u 7 Tabnuubl 13 BeIYepUMBaEM KpUBBIC IUIOMIAJCH BOAHOTO CEYCHHS W =
fi(H) u cpennux ckopocreii Vv = fy(H). MacmraObl a1 MOCTPOEHHs NPUHUMAEM C PacyeTOM, YTOOBI
XOPJIbI, COSAMHSIONINE KOHIIBI 3TUX KPUBBIX, COCTABIISIIN C TOPU3OHTAIBLHOM OCBIO YTkl He Oosee 60°.

ITpoBepky kpuBoit Q = f (H) mnpoBomum uepe3 kaxmsie 50 cm ypoBHs. Kpuas Q = f (H)
CUUTACTCS MOCTPOCHHON MPAaBUJIBHO, €CIM PACXOXKICHUS MEXKIY PacXojaMu, CHATHIMU ¢ KpuBod Q = f
(H) wu BhrumciaeHHBIME pacxogamu 1o Gopmyiae Q=w*v, He npesspimaoT 1%. PekoMeHayeM yyaimumes
MIPOBECTHU ATY MPOBEPKY CAMOCTOSATEIBHO.

Hwxkwsist wacts kpuBoit Q = f (H) Beruepuena B 6osiee kpynmHoM Maciitabe (BepTukanbHbiid 1:10,
TOPU30HTANIBHBIN B 1 eneHun — 2 M3/c).

1. Jlns obnerdeHus AajibHeiIero moiab3oBanus kpuoit Q = f (H) k Heit coctaBnsaoT Tabauiry
koopauHat H u Q yepe3 2 ¢M BBICOTHI YpoBHS. J{Jst 3TOM 1enu cHuMaroT 3HadeHust Q ¢ kpupoit Q = f (H)
, HanpuMmep npu ypoBHAX 160 n 170 cm Han HgneM rpaduka. YpoBHio 160 cM COOTBETCTBYET pacxoj
Boael 25,0 m7/c, a ypoBHto 170 cm — 27,5 m”/c. Pasnoctu ypoBueir 170-160=10 cM cooTBeTCTBYyeT
pasHoCTh pacxonos 27,5-25,0=2,5 m/c. Ha 1 cM BBICOTBI ypoBHs npuxoautcs AQ=2,5/10=0,25 m/c.
[Tpubasnsas Ha 2 cM BbICOTHI ypoBHS AQ = 0,50 M/c, MOJTyYMM KOOPIWHATHI KpuBod H u Q Ha »TOM

yuacTtke (tabnura 15).
Tabmuua 14.

Cpeanue cyTOYHbIE YPOBHM U pacxo/ibl BOJbI 3a Maid 1955 r.

Yucno | Hcem Q Yucmo | Hcm Q Yucmo | Hcem Q
cp.cyT Cp.cyT Cp.CyT
M/c M/c M/c
1 276 63,0 11 240 46,2 21 195 33,8
2 264 57,7 12 238 45,5 22 192 33,0
3 258 55,5 13 236 44,7 23 190 32,5
4 258 55,5 14 235 44 4 24 190 32,5
5 257 55,1 15 232 43,2 25 189 32,3
6 252 53,2 16 230 42,5 26 185 31,3
7 246 50,0 17 225 40,6 27 181 30,3
8 241 46,8 18 222 39,5 28 176 29,0
9 238 45,5 19 215 38,1 29 174 28,5
10 238 45,5 20 204 36,0 30 172 28,0
31 168 27,0
1286,7
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Tabmmma 15.
Koopaunatel kpusoit Q = f (H)

YpoBeHb Haf

HyJieM rpaduka 0 2 4 6 8

a/cm
16 25,0 25,5 26,0 26,5 27,0
17 21,5 28,0 28,5 29,0 29,5
18 30,0 30,5 31,0 31,5 32,0
19 32,5 33,0 33,5 34,0 34,5
20 35,0 35,5 36,0 36,5 37,0
21 37,5 37,7 38,0 38,2 38,5
22 38,7 39,5 40,2 41,0 41,7
23 42,5 43,2 44,0 44,7 45,5
24 46,2 47,5 48,7 50,0 51,2
25 52,5 53,2 54,0 54,7 55,5
26 56,2 57,0 57,7 58,5 59,2
27 60,0 61,0 62,0 63,0 64,0
28 65,0 66,5 68,0 69,5 71,0
29 72,5 73,7 75,0 76,2 77,5
30 78,7

Ta6muma 15 koopaunar kpusoit Q = f (H) cocraBnena s ypoHeii Boas! ot 160 10 300 cM.

2. 3Has cpeaHue CyTouHble ypoBHH Bojbl H 3a mait 1955 r. U monb3ysick Tabnuiel KoOpAuHaT,
OTIpeieIIsieM CPETHUE CYTOYHBIC PAcX0Ibl BOJLI Q. DTH BEIMUMHBI IPUBEICHEI B Ta0HIe 14.

3. Cymmapnslii MecsiunbIi cTok Boasl W = 1286,7*86 400 = 11,2"‘106 M.

Pezynomam svinonnenus sadanus: IloscHUTENbHAS 3aNTMCKA K BBITIOJHEHHBIM pacueTaM.

[TpakTraeckast padbota Ne 6. OnpenencHre XapaKTePUCTHK TBEPIOTO CTOKA PEKH.

Llens 3amaHus: MOHMMAThH, W3JIAaTaTh U KPUTUYECKU AHAJIM3UPOBATh 0a30BYH0 WH(GOpPMAIMIO B
THJIPOMETEOPOJIOTHH TIPU COCTABJIICHUW PA3JIEIOB OTYETOB, OCYMIECTBIISITH THIPOMETECOPOIOTHICCKOES
obecriedyeHre MPH CTPOUTEIBCTBE XO3IHCTBEHHBIX O0OBEKTOB IIPH OIPEICICHHH XapaKTEPUCTHK TBEPIOrO
CTOKA PEKH.

Tlopsook evinonnenus 3a0anus.

PeyHbIMM HaHOCAaMHU HA3bIBAIOTCS MPOJYKTHI Pa3pyLICHHUsS 3EMHON KOPbI B BHJC CHITYyYHX
MaTepHajoB, IMEPEMEIIaeMbIX IMOTOKOM BOABI B PEYHOM pyciie. Pacxoq M CTOK HAHOCOB OOBIYHO
yCTaHABIMBAETCS OJHOBPEMEHHO C OIpe/eJIieHHEeM pacxoja U CTOKa BOJABI B peke. B 3aBucumoctu ot
XapakTepa MepeIBIKEHUST HAHOCHI MMOPAa3/ICISIOTCS Ha B3BEUICHHBIC W JIOHHBIC. B3BeleHHBIC HAHOCHI
MeNKuX (hpakuui MOAXBATHIBAIOTCS BOCXOJSAIIMMH CTPYSIMH PEYHOTO MOTOKAa M JIBUXKYTCS C Maccou
BO/BI. JIOHHBIC HAHOCKHI TIEPEMENIAFOTCS TIOJT ICHCTBUEM IMYJIbCAIIMU MPUJIOHHBIX CTPYH MM HAXOISATCS B
COCTOSIHMM TOKOsl. EciM CKOpOCTh TeueHHs BOJIbl yBETUYHMBAETCS, JAOHHBIE HAHOCHI MEPEXOAST BO
B3BEIICHHOE COCTOSHUE W HA00OpPOT — MPH YMEHBIICHWH CKOPOCTH 4YacTh HamOoJee KPYITHBIX
B3BEIICHHBIX HAHOCOB HAa4yMHAeT TMepeMemaTbcs Mo JHY. KomudecTBO B3BEIICHHBIX HAaHOCOB,
COJICPIKAIMXCS B BOJIC, XapaKTEPU3YeTCS MYTHOCTRIO p, /v,

COop nanHbIX. /[l omnpeneneHHs XapaKTEPUCTUK TBEPAOTO CTOKA PEKH U3  TaOJHIIBI
«B3BenieHHBIE HAHOCHI» THAPOJIIOTHYECKOTO E€XKETOJHHKA BBITUCHIBAIOT CPETHEMECSYHBIC 3HAUCHUS
MYTHOCTH JUI BCEX MECSIEB rojaa W momemaroT B Tabiu. 16. B Hee ke u3 Tabmuimsl «ExeqHeBHBbIE
pacxoabl BOJBI) THAPOJIOTHYCCKOTO €KETOJHHMKA 3alMCHIBAIOT 3HAYCHHS CPEIHEMECSYHBIX PACXOJIOB
BOJBI.

Tabmumua 16 - B3senreHuble HAaHOCHI

Maccossrit Obpenmorit B
Pacxox Obsem | Hakomnennas
MyTrOCTS p. pacxon pacxon .
3 BOTEI HAHOCOB |CyMMa 06BEMOB

Q 3, HAHOCOB HAHOCOB v 3 7 V. 3
. M /e - M . M
v Ourae. ¥/c | Ouos3r'le i =
1 0 286 0 0 o 0
i 0 1.98 0 0 0 0
m 0 0.64 0 0 0 0
v 20 1.49 0.030 2,71-10” 70 70
v 80 13.4 1.072 9,7510% 2610 2680
VI 27 12,5 0.338 3,0710% 795 3476
v 21 19.4 0.407 37010 992 4468
VI 28 221 0.619 56310 1507 5974
X 10 15.8 0.158 1.44-10% 372 6347
X 7.3 7.88 0.058 523107 140 6487
XI 57 4.17 0.024 2,1610° 56 6543
X 0 241 0 0 0 6543

/™M
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Pacuer cpegHeMecsUHBIX 3HAYEHHWH MaccoOBOIO0 W OOBEMHOTO PacxoJ0B HAHOCOB. MaccoBbIi
pacxo]l HAHOCOB OIPENEIIAIOT IO (hopMyIIe:
QH.Mac:pr
[Ipy 5TOM HEOOXOAMMO TIEPEBECTH €IMHMIBI HM3MEPEHHS MYTHOCTH BOABI W3 I/ M> B
kr/M>.O0BEMHBIN PacX0/] HAHOCOB BHYUCIISIOT 1O (OPMYJIE:

Q :QH.MaC
H.00 o

r1e p - IUIOTHOCTh B3BELIEHHLIX HAHOCOB, KOTOPYK) C YYETOM B3BEIIMBAIOLIErO AEHCTBHUSA BOJIBI
IPUHMMAIOT paBHO# 1100 kr/m3 .

Bolunciienne 00beMOB TBEPAOrO CTOKA. MeCAUHbIi 00BEM TBEPIOrO CTOKA ONPENENACTCS s
BCEX MecsIle B 1o popmyre:

Va T

=Qn.06
rac T — aucno CCKYHI B MECALIC

[Toctpoenune rpadukoB. [1o ganHbIM TaOIUIIBI CTPOAT rpaduk «/InHamuka pacxona HaHOCOBY». Ha
HETrO0 BBIHOCATCS BBIYMCICHHBIE 3HAYCHUS CPEJHEMECIYHOTO OOBEMHOIO pacxoia B3BEIICHHBIX

HaHOCOB Q,, 5. Hanee crposr rpaduk «MHTErpanbHas KpuBas TBEPAOTO CTOKA (B3BEIICHHBIC HAHOCHI)»
(puc. 9,10).

O, 10%m3c
l L

08

06

I

02 F

1 Im mr v v VI VII VIIT IX X XI XII mecAlusl

Pucynok 9 - lunamuka pacxo/ia HAHOCOB
171033

aoon

4000 F

20000 F

0 i
| Im m v v VI VII VIIT IX X XI XII wecAunnl
Pucynox 10 - MHTerpanbpHas KpuBas TBEPIOIO CTOKA
JlanHass KpuBas MpECTaBIsET COOOM M3MEHEHHE O00BheMa TBEPJOTO CTOKA PEKH, MOJIYYCHHOTO
HapacTarolei CyMMOM ¢ epBOro 0 MOCIEAHEro AHS roja.
B 3axmrodeHne oTMedaeTcsi MaKCUMalbHOE 3HAUYEHHE Pacxoja HaHO- COB M MECSIl, Ha KOTOPBII
OHO MPUXOUTCH.
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Pezynomam evinonnenus 3adanmus:. IlosicHWUTENbHAsT 3amUCKa K BBHIMOTHEHHBIM pacdeTaM |
rpadukam.

[Tpaktuueckas padora Ne 7. OnpeneneHue XapakKTepUCTUK 3UMHETO PEKUMa PEKH.

[lenp 3amaHus: MOHMMATh, M3JaraTh W KPUTUYECKH aHAIM3UPOBAThH 0a30BYyI0 WH(POpPMAIUIO B
THIPOMETEOPOJIOTUH TPU COCTABJIICHWU Pa3/IeJIOB OTYETOB, OCYIIECTBIISTH T'MIPOMETEOPOJIOTUYECKOE
o0ecrnieueHre Mpy CTPOUTEIHCTBE XO3IHCTBEHHBIX OOBEKTOB MPH OMPEICIICHUN XapaKTEPUCTUK 3UMHETO
pEeXHUMa PEKH.

llopsadok evinoanenus 3a0anus.

AHanu3 3UMHHX SBIIEHUI Ha peke. JlaThl HACTymUIeHUs SIBJICHUN 3MMHET0 pexuMa Ha peke
YCTaHABIIMBAIOT 11O JAHHBIM TaOIHUIbl «ExKeqHEBHBIC YPOBHU BOJBI) THAPOIOTHUYECKOTO €XKeroaHuka. Ux
3aHocsT B Ta0a. 17. Ilo ganubiM Taba. 17 HeoOX0IMMO HaNUCaTh BBIBOJ O SIBJICHHSX, IPOUCXOMASIIUX B
3UMHUHN TEPHO/I, TPOAHATUZUPOBATH UX MPOJOJIKUTEIHHOCTD.

Tabmuna 17 -OcHOBHBIE SIBJICHHS 3MMHETO PeKHMa

L

Asnenue Jata nmepBoro HaOIFOIeHHA JlaTa mociaenHero moABIeHHT
3abepern 16.11 21.11
ITyra 16.11 17.11
3amop - -
Jlegoxon oceHHHH 18.11 20.11
Jlenocrtas 21.11 10.04
Bopa nosepx 1p1a 05.04 05.04
3aKpaHHEI 05.04 05.04
Iogerxka Te10a 10.04 10.04
Jlemoxon BeceHHHIT 11.04 14.04
Konen suMuEerO NEpHOIA 15.04 -

[Toctpoenue rpaduka «/luHamMHMKa WU3MEHEHHs TOJIIMHBI Jbda». U3 Tabmuuel «TonmuHa abaa»

THJIPOJIOTUYECKOTO €KET0JHIKA BIMCHIBAIOT 3HAYCHHUS TOJIIIMHBI JIbJA 10 JeKanaM. JlaHHbIe 3aHOCAT B
Tabm. 18.

Ta6numa 18.- I3MeHeHHe TOIIMHBI JIbJa, CM

Mecar
Jexana ,_ ,
HOAODPB Iexadpn AHBAPE tdheppans MAapT ampensb
1 - 13 27 20 19 10
II - 13 25 15 18 -
111 15 21 21 14 15 -

[To manHpIM Tabn. 17 cTposrT rpaduK H3MEHEHHs TOJIIIMHBI JIEASHOTO MOKpoBa. I'padux
OXBAThIBAET MECAIbI 3MMHET0 MEPHOJIa U UMEET CTyneH4aryo ¢popmy (cM. puc. 11).
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HOAOPEL JeKadpb AHBAPL despain MapT anpe/ib

Pucynok 11 - JluHaMuKa u3MeHEHHs TOJILIMHBI JIbJA

3 Bbi6oo. B koHIle pabOTHI yKa3bIBaeTCs BEIMUMHA, HA KOTOPYIO YMEHBIIAETCS TONIIMHA JIbJA B
KOHIIE 3MMHETr0 MepHOAa 10 CPABHEHHIO C MAKCUMAJIbHON U3MEPEHHOM TOJILIMHOM JIbja:
27-10
AH =———-100% =~ 63P0 |.
27

Pesynomam _gvinonnenus 3adanus:. lloscHUTENbHAsE 3allMCKa K BBINOJHEHHBIM pacueTaMm u
rpauKy.

Kpurepmm ounenku pador 1 moxysist

Monyns 1. [IpakTudeckoe 3ananue oneHuBaeTcs B 8 6ayios 3a 1 3amanue. Beero mo monyito 1 —
4npakTUYECKUX PabOTHI.

Kpurepun ounenkm (B Oamax) B COOTBETCTBMM PEUTHMHI IUIAHY [0 MaKCHUMaJIbHOMY U
MUHHMAaJIbHOMY KOJHYECTBY OaJlIOB:

8 0aJ1J10B - BBICTABIIACTCS CTYJCHTY, €CIIU MIPH BBHITOJHEHUN MPAKTHUECKONW paboThl qomymieHa |
HECYIIIECTBEHHAs OIINOKa.

7 6aJJ10B - BBICTABISIETCS CTY/ACHTY, €CIIH TPHU BBITIOJTHEHUH MPAKTUYECKON pabOThI CTYACHT HE
MOJTHOCTBIO BBIIOJTHUII 33/1aHUE WJIH MTPU PELLICHUN AONYIIEeHb! | 3HaYuTeIbHast O OKa.

6 0a.110B - BHICTABIISICTCS CTY/ICHTY, €CIIU MIPH BBHITIOJHEHUU PAKTUIECKOH paOOTHI JOMYIIEHBI 2
HECYIIIECTBEHHBIE OIINOKH.

5 6aJJI0B - BBICTABIISIETCS CTYJIEHTY, €CIIM MPH BBIMIOJHEHUH MPAKTHYECKOW Pa0OTHI CTYACHT HE
MOJTHOCTBIO BBIMOJTHUII 33/1aHUE UJIH NTPH PELLICHUN JOMYIIEHBI 2 3HAYUTeNbHbIE OLIHMOKH.

4 0aJjia - BBICTABISIETCS CTY/ACHTY, €CJIU MPH BBIMOJHEHUH MPAKTUIECKON padOTHI TOMyIIEHB 3
HECYIIIECTBEHHBIE OIINOKH.

3 0aJuia - BBICTABISIETCS CTYIEHTY, €CIIM TPH BBIMOJHEHUH MPAKTUYECKOH paldOTHI CTYIEHT HE
MOJTHOCTBIO BBIOJTHUII 33/1aHUE WJIH MTPU PELICHUN JAOMYIIEHbI 3 3HAUYUTEIbHbIE OLIMOKH.

2 0ajajia - BBICTABISIETCS CTYIEHTY, €CIIM MPH BBITOJHEHUH MPAKTHYECKOW pabOTHI CTYICHT HE
MOJTHOCTBIO BBIMIOJTHUII 33/1aHUE U IIPU PELICHUH JIonyIeHb! 1 rpybas ommuoka.

1 6aja - BBICTABISICTCS CTYJACHTY, €CIIM NPH BBITIOJHEHUH MPAKTHYECKOW pabOTHI CTYICHT HE
MOJTHOCTBIO BBIMOJTHUII 33/1aHUE U IIPU PELICHNH JIOMYIIEHbI 2 rpyOble OINOKH.

Kpurepun onenxu pador 2 MoxyJist

Monyns 2. [IpakTrdeckoe 3aganne oneHnBaeTcs B 6 6amios 3a 1 3amanue. Beero mo momymo 2 —
3MpaKTUYECKUX PAOOTHI.

Kputepun ouenkn (B Oamiax) B COOTBETCTBUM PEUTHMHI IUIaHY 10 MAaKCHUMaJbHOMY U
MUHHMAaJIbHOMY KOJHUYECTBY OaJlIOB:

6 0a.1J10B - BBICTABIISICTCS CTYACHTY, €CIM IPU BBHIIOIHEHUHU MPAKTUYECKON padoThl gomymieHa 1
HEeCyIIeCTBEHHAs OIMOKa.

S 0a1710B - BHICTABJISIETCS CTYJIEHTY, €CJIM MPH BBIMOJIHEHUH MPAKTUYECKON pabOThl CTYJCHT HE
MIOJTHOCTHIO BBITIOJTHIUT 33/IaHUE WITH MIPH PEIICHUN JOMYIICHHI | 3HaUYUTeIhbHAsT OIINOKA.
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4 0aJuIa - BBICTABISETCS CTYACHTY, €CIIU MPH BHIMOJIHEHUH MPAKTUYECKONH pabOTHI TOMYIIEHBI 2
HECYIIIECTBEHHBIC OIITMOKH.

3 06ajja - BBICTABISCTCS CTYACHTY, €CJIM NPHU BHINOJIHEHUU MPAKTUYECKOH pabOThI CTYAEHT HE
MOJTHOCTHIO BBITTOJTHIUI 33/IaHUE WITH TIPH PEIICHUN JOMYIICHBI 2 3HAYUTEIbHBIC ONIHOKH.

2 0ajJ1a - BBICTABIISICTCS CTY/IEHTY, €CIIU MPH BBITOJHEHUH MPAKTHUECKOW paOOThI TOMYyIIEHBl 3
HECYIIECTBEHHBIC OIIUOKH.

1 G6anua - BBICTABISAETCS CTYIEHTY, €CJIU IPU BBIIOJHEHUU MPAKTUYECKOW pabOThI CTYJIEHT HE
MOJTHOCTHIO BBITTOJTHIJI 33/IaHUE UITH MIPH PEIICHUU JONYIICHBI 3 3HAYUTEIbHBIC ONIHOKH.

TunoBble 3aJaHUs 1JI1 KOHTPOJBLHON padoThI
Ornucanmne KOHTPOJIbHOH pa0boThl: [InchkMeHHas KOHTPOJIbHAs paboTa HANpaBiICHA HA OLICHUBAHUE
ycBoeHuss 3YH, HampaBiieHa Ha OLICHMBAaHUE TEOPETUUYECKHUX 3HAHUW IO aucuuIiuinHe. KoHTpospHas
pabora B 1 BapmaHTe, B Ka)XJ0M BapHaHTE MO 5 BOMPOCOB. KaXkIblii OTBET HA BOMPOC OLIEHUBAETCS B S5
0aJI0B, COIIACHO PEUTHHT-IUIAHY.

IlepeyeHb BOIPOCOB /1JIsl NOATOTOBKH K KOHTPOJILHOM padote mo Moaysio 1

1. Ponp u 3HaueHWE THAPOMETPUHU B CHCTEME THAPOJOTHMUECKUX HAyK. 3HAYCHHE THIPOMETPHH JUISA

ydeTa JUisl OXpaHbl BOJHBIX PECYpCOB, IUIAHUPOBAHUS BOJHOTO X03sicTBa Poccuu, mpoekTupoBanus

U CTPOUTENBCTBA OTICIBHBIX BOAHBIX CHCTEM W THAPOTEXHUYECKUX COOPYKEHHH B COBPEMEHHBIH

nepuo.

Kparkue cBenenunst 00 HCTOPUH Pa3BUTHS THIPOTEXHUUECKUX COOPYKEHHIH

Opranu3zanus ceTH TuAPOMETEOPOTIOTHUECKUX CTaHIIM U TocTOB B Poccuu.

Knaccudukanuu rugpoMeTeopoaoruiecKkon ceTu.

HaGmonenus 3a ypoBHem Bonbl. OCHOBHBIE CBEACHHSI 00 YpOBHSX BOJBI M HAOMIOJEHHUSIX 32 UX

PEKUMOM.

®dakTopel, 00YCIaBIMBAOIINE PEKUM YPOBHEH pek, o3ep u BomoxpaHwiunl. llenn u 3amaum

HaOJI0ICHUH 32 YPOBHEM BOJIBI.

7. 1lpuHUUIBI YCTPONCTBA TUIPOJIOTHYECKUX MOCTOB, CUCTEMa OTMETOK M OTCYETOB YPOBHEH Ha HUX.

Tunel 1 yCTpOHCTBO TMAPOJIOTMYECKUX TIOCTOB.

Knaccudukanus ruapoaoruyeckux moctoB. [IpocTsie moCThI.

9. VYcrpoiictBa 1 IprOOPHI AJIst PErHCTPALUU MAKCUMAIBHBIX 1 MUHUMAJILHBIX YPOBHEH BOJBI.

10. Camonuuiymue TUAPOJIOTMYECKUE MOCThI; OCHOBHBIE THIBI CaMOIHUCIIEB YPOBHS BOJBI; CIIOCOO
YCTaHOBKH CaMOIIHCIIA.

11. JlucTaHIMOHHBIC U3MEPUTENN YPOBHS BOJIBI.

12. TlepcnieKTUBHBIC METOJIBI U3MEPECHHS YPOBHS BOJIBI.

13. CnenuanbHble THAPOJOTMYECKHE MOCTHI: YKJIOHHBIE MOCTHI, MOCTHI Ui HAOMIOJEHHUS 32 YpPOBHEM
MOJI3EMHBIX BOJ, JJIs1 HAOIIOIEHHS 32 YPOBHEM BOJIBI HA 00JIOTaX U JIp.

14. Penepsl rTHAPOTIOTUYECKUX TTOCTOB.

15. Opranuzanus HaOIIOACHNUN 32 YPOBHEM BOJIBI.

16. BwiOop yuyacTka peku W MecTa JUisl YCTAaHOBKH IOCTa. Y CTaHOBKAa, 0OOPYAOBAaHHE W HHUBEIUPOBKA
nocta. HabmoaTens u ero o0s3aHHOCTH.

17. TlepeHoc THAPOIOTUYECKOTO I1OCTA

18. TIpow3BojacTBO HAONIOACHUN 3a YpOoBHEM BOABI Ha mocTy. CocTaB pabOT W CPOKM HAOIOJICHUU.
N3mepenue ypoBHeEH BOJIBI.

19. HaGnromeHus 3a TeMIIepaTypoit BOJIbI U BO3yXa.

20. HaOmronmeuuns 3a J1eOBBIMU SIBIEHUSMHU.

21. BusyaibHble HaOMrOACHUS. JIOTTOTHUTEBHBIC U CIICIIHATbHBIC HAOTIOACHUS U PaOOTHI.

22. O6paboTka MaTepuaiaoB HaOIOACHUH 3a ypoBHEM BoJIbl. OOpaboTKa KHMKEK /IS 3alMCH JaHHBIX 00
ypoBHsIX Bo1bl. OOpabOTKa 3aIMCH CaMOITUCIIA.

23. BeruucieHue cpeHuX CyTOYHBIX YPOBHEH BOJBI.

24. CnernuanbHble 00pa0OTKH TAHHBIX 00 YPOBHSIX BOJIBI.

25. I'paduk CBS3M COOTBETCTBEHHBIX YPOBHEH BOBI Ha IBYX THAPOIOTUYECKUX MOCTAX.

26. IlepcrieKTUBBI pa3BUTHSI ABTOMATH3AIlMM M TEIEH3MEPEHHH B THIPOMETPHUH. ABTOMATHKA W
TeJIeMeXaHUKa TpU MPOU3BOJACTBE THAPOJOTHYECKMX HaOmoneHuid. IlpuHnmn geiicTBus
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ABTOMATUYECKOHN TEIEU3MEPUTEIHHOM CUCTEMbI. ABTOMAaTUYECKUN THAPOMETEOPOTOTUYECKUM MOCT.
JIMCTaHIITMOHHBIA THPOCTATUYECKUN ypoBHeMep. JlaTuuk TemmepaTrypbl BoAbl. MalMmHU3UPOBAaHHAS
00paboTKa pe3yabTaToOB HAOIIOICHUSI.

N3mepenne rnyoun. [Ipon3BoacTBO MpOMEpHBIX padoT.

[TpuGops! 1 MeTOIBI U3MEPEHUS TITYOUH U pod el 1Ha.

Mexanuueckue npubopsl — HAMETKa, JIOT, Jiebeaka. Peuynbie 9X010THI.

MeTobl U3MEpPEeHHIA: IPOMEPHI TIYOHH B OTJEIBHBIX TOUKAX, HEMPEPbIBHAS 3aMTUCh MPO(UIIS THS.
CriocoObl MPOW3BOJICTBA MPOMEPHBIX PabOT Ha pekax: MO MONEPEeYHHKaM, MPOJIOJIbHUKAM, KOCHIM
rajcam.

[Ipomepsl B 03epax U BOJOXPAHUIUIIAX.

[Tpumenenne adpohOTOCHEMKH.

[Ipou3BoICTBO MHPOMEPHBIX pabOT € MPUMEHEHHEM HXOJOTOB; KOOPAMHHPOBAHHE 3XOJIOTHBIX
MIPOMEPOB I'e0IE3NUECKUMHU U PaTUOTCOAE3NUECKUMH CITOCOOaMHU.

[Tpumenenune cuctem GPS u I'JTTOHACC.

O0paboTka pe3yabTaToB MPOMEPHBIX paboT. OOpaboTKa 3amuceil B MPOMEPHON KHUKKE.
[Toctpoenne momnepeyHbix Mpoduiaeii U BbIUUCICHHE MOPPOMETPUUECKHX XapaKTePUCTHK pycia
peKu u o3epa.

[IpuBeneHre nMpomMepoB K YCIOBHOMY (cpe3odyHOMY) ypoBHIO. OOpaboTka MaTepHaaoB 3XOJIOTHOTO
mpomepa.

CocraBrneHue IUIaHa pycia peKH, 03epa, BOJOXPAHWIUINA B H300aTaX U TOPU3OHTAIAX C
IIPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJOTMH M TpaAuLMOHHBIMU MeTojgamu. CocraBieHUe
MPOJIOILHOTO MPOQUIIS PyClia PEKU

Nsmepenne pacxomoB Bonbl. M3Mepenue ckopocteil TeueHUH. CKOPOCTH TEUYEHHS B PYCIOBBIX
notokax. OOuIre cBeIeHus: O JBUKEHUH BOJbI B PYCJIOBBIX MTOTOKAX.

[Iynbcanus ckopocrei Teuenus. Pacnipenenenre cKkopocTed Te4eHsl B PEYHOM IIOTOKE.

[Tpubops! 1 METOABI U3MEPEHUS CKOPOCTEH TeUEHUS BOJIBI.

Knaccudukanms mpuGopoB 1 METOIOB.

I'mppomerpuueckue BEpTYILIKH, UX THUIBI U OCHOBHbIE YacTU. OCHOBBI TEOPUU THUIPOJIOTUYECKON
BepTymikd. OnucaHue NpPUMEHSEMBIX B HACTOSIIEE BpeMs BepTyLIEK, O0O0OpYyJOBaHHE U
MIPUHAIICKHOCTH JUIsl paOOTHI ¢ BEPTYIIKAMU; TApUPOBAHKUE BEPTYIIICK.

[ToraBku.

I'mapomerpuueckue TpyoKH.

[Ipubopsl, ocHOBaHHBIE HA (PUKCAIIMM CUIIOBOTO BO3JEHCTBHS MOTOKA.

ITpuGopsl, OCHOBaHHBIE HA PUHIUIIE TEMIOOOMEHA.

N3mepenue ckopoctell TeUeHus yabTPa3ByKOBBIM METOJIOM.

Hcnonb3oBanue npubopoB, OCHOBaHHBIX Ha 3 dekre Jomnepa

N3mepenue pacxoaoB BoAbl. MeToabl H3MEPEHUSI PACX0/10B BOJBI.

XapaKTepUCTUKA CYIECTBYIOIINUX METOOB.

Mogens pacxona.

MeTto «CKOPOCTh-TUIOIIA Y.

Onpenenenre pacxo10B BOJIbI C IPUMEHEHUEM THIPOMETPUUECKUX BEPTYILEK.

Br16op yuacTka pexw.

Onpenenenre HapaBIeHUS THIPOMETPUYECKOTO CTBOPA.

W3mepeHune pacxo/10B BOJbI: ONUCAHUE COCTOSIHUS PEKH, HAOJIOIEHUS 32 YPOBHEM BOJBI M YKIOHAMH
BOJHON IOBEPXHOCTH, MPOMEPHI IIYOMHBI Ha THAPOCTBOPE, M3MEPEHHE CKOPOCTEH TE4YeHUs Ha
BEPTUKAIISIX, IPOAOKATENBHOCTD U3MEPEHMSI CKOPOCTEN TEUEHUS B TOUKaX.

O6opynoBaHue rUIPOMETPHUUECKOTO CTBOPA.

JleTanbHbIi, OCHOBHOM U COKpAIllEHHBIH CIIOCOOBI ONPe/IeNICH s PaCX010B BOJIBI.

Metoasl yCKOPEHHBIX U3MEPEHNN PACX0I0B BOJBI.

MeTon penpe3eHTaTUBHBIX 3JEMEHTOB, JIMHEWHBIE WHTEPIOJSILMOHHO-TUAPABINYECKHE MOAEIN
pacxoza BOJbl, MHTETPALIMOHHBINA CIIOCOO U3MEpPEHUsI CKOPOCTEH TEUEHUSI U PACXOJI0B BOJIBI.
N3mepenune pacxo0B BOJbI METOOM JIBUKYILENCS JIOAKH.

CynoBoil aBTOMaTU3UPOBAHHBIN KOMILIEKC JUIsl OIPEEIICHUS PacXo0/ia BOIbI.

W3mepenue pacxo10B BOAbI MpUOOpaMu, paboTaonMMU ¢ TpuMeHenueM ¢ ¢exra Jlomepa.
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Oco0eHHOCTH U3MEPEHHSI PACXO0B BOBI B TIOJOBO/ILE (TIABOJKHM) U MPH JICASTHOM MTOKPOBE.
Brruucnenune pacxoma BOJbI: METObI aHATUTUYCCKUM, YTOYHEHHBIN aHATUTUYECKHUH, TPaPUICCKUN.
TouHOCTH OIMPCACIICHUA PACXOJ0B BOAbI C HPUMCHCHHUEM T'HAPOMCTPUICCKHUX BCPTYIICK.
Omnpenenenre pacxoa0B BOJBI C TOMOIIBIO MOIIaBKOB. M3MepeHre 1 BRIYUCIEHHE PACX0A0B BOJBI C
IMOMOIIBIO ITOBECPXHOCTHLIX U FJIy6I/IHHBIX IIOIIIIaBKOB.

Omnpenenenre pacxoa0B BOJBI 110 TUIOLIA/IN KUBOTO CEUEHUS U CpelIHel CKOPOCTH, BEIYMCICHHOM 1O
dbopmyne [le3wn.

Omnpenenenre pacxoJ0B BOJbI C IMOMOIIBIO MEPHBIX YCTPOMCTB: TMAPOMETPHUYECKHX JIOTKOB H
BOJOCIMBOB. Perucrpanus pacxo10B BOJIbl CAMOIIMCILIEM.

Omnpenenenue pacxo10B BOJIbI 00bEMHBIM METOAOM.

Onpenenenne pacxo10B BOJbl METOI0M cMellieHus1. CyIHOCTh METO/1a CMELIEHHUS.

[TpuGops! ¥ yCTAaHOBKH JIJIs1 K3MEPEHUS PACXOI0B BOJBI METOJOM CMEIICHHUS.

N3mepenue pacxoma BOAbl C INPUMEHEHMEM YJIbTPAa3BYKOBOW CHCTEMBI H3MEPEHUSI CKOPOCTH.
DNEeKTPOMarHUTHBIN METO/ U3MEPEHUS PacX0/1a BOJIBL.

Onpenenenre pacxo10B BOJbl Ha THIpoy3iax (Ha MabIxX U KpynHbIx ['9C).

Ilepeyennb BOpPOCOB /11 NOATOTOBKM K KOHTPOJILHOI padote mo Moay.iro 2
Omnpenenenne 3aBUCUMOCTH MEXIY pacXolaMHM M YPOBHSAMM M MOJCYET CTOKa Boabl. IloctpoecHue
KpUBOHM pacxoJI0B MPU HAIMYUM OAHO3HAYHOW 3aBUCHUMOCTH MEXKIY PacXxoJaMU U YPOBHSIMH BOJIBI.
OcHosHble noHsATus. [locTpoenue kpuBoi pacxonoB.

DKcTpanossius KpUBOM pacxo10B BBEPX U BHU3.

Brruncnenue croka BoAbl. YUeT CTOKa BOJBI HA TUAPOY3JIax.

IlocTpoeHne KpuBOM pacxoJOB M BBIYMCIECHHE CTOKa BOJbI IIPM OTCYTCTBHM YCTOWYMBOU
OJIHO3HAYHOM 3aBUCUMOCTH MEXy pacX0JaMH U yPOBHSIMU BOJIBI.

[locTpoeHne KpuBOil pacxoj0B U BBIYMCIEHUE CTOKA MPU HEYCTAHOBMBIIEMCS IBUXEHHM BOJBI,
JIeIOBBIX SBJICHMSIX, 3apaCTaHUM PYCIIa, IIPU PYCIOBbIX AedopMaiusx, Npu NepeMeHHOM HOAIOpE.
N3ydeHue TBepAOro CTOKA U JOHHBIX OTJIOKEeHUH. O01mue cBeieHus: o TBEpAoM cToke. Hanocsl u ux
JIBUKECHHE B PYCIOBBIX ITOTOKAX.

MuHepanu3anus peuHbIX BOJ U CTOK paCTBOPEHHBIX BellecTB. OCHOBHbBIE XapaKTEPUCTUKU TBEPIOTO
CTOKA.

W3yuenmne crToka B3BEIIEHHBIX HaHOCOB. [IpuOopsl anst B3ATHS TPoO BOJBI CO B3BEUIICHHBIMH
HaHOCaMHU. l3MmepeHne pacxoJOB B3BELIEHHBIX HAHOCOB. BpluMclIeHHE DPACXONOB B3BELICHHBIX
HaHOCOB.

VYder cTOKa BIEKOMBIX HAHOCOB CYMMAapHBIM CIOCOOOM C HCIIOJNIBb30BAaHUEM OTCTOWHUKOB
TUIPOTEXHUYECKUX COOPYKEHUN U BOJIOXPAHUIINILL.

W3yuenne NOHHBIX oTiIoKeHUH. Ob1ne cBeaenus. [IpuOopsl i B3ATHS MPOO JOHHBIX OTIO0KEHUH.
CreuunanbHble HccienoBaHus M HaOmoneHus. M3ydeHue HampaBieHust TedueHuid. I3mepenue
HaIPaBJICHUN TEUYEHUH MOIIIaBKaMU.

[IpuGopsl 118 M3MEpeHHs] HANpaBICHUH U CKOPOCTEM TEYEHMH B OTHAEIbHBIX TOYKAX >KHUBOTO
ceuenust: IP-42, mopckas Beptymika. Camonucer; BIIB-2p, paguonsmepurens ['M-33.

[IpumeHeHne coBpeMeHHBIX TPUOOPOB /JIsi U3MEPEHUSI HAIIPaBICHUN TEUEHUH.

Omnpenenenne pacxo10B BOJbI HA IPUJINBHOM Y4YaCTKE PEKH.

HalGmronenus 3a rTemneparypoi, IIBETOM U TPO3PAYHOCTHIO BOJIBI.

[Tpubops! 1 060pynOBaHME.

Habmtonenus 3a nenoBeiM pexxumoM. HalOmronenus 3a senoBoil oOctaHoBkou. [Ipubopsl st
U3MEpPEHUsl TOJIIMHBI CHEra, JpJa WM IIyTd; IPOU3BOJCTBO M3MEpeHUH. JlenoMepHbIE CBHEMKH.
Habmtonienus 3a o0pazoBaHreM BHYTPUBOJHOTO JIbJa, IIYTOOOpa30BaHUEM, IIIYTOXOI0M.
HaGmtonenuss 3a CHEXXHBIM MOKpOBOM. IlpuOopbl anst ompeneneHus XapaKTepUCTUK CHEXHOTO
MOKpoBa. PagnonokaoHHbIe M3MEPUTENN TOJIIUHBI JIEASHOTO U CHEKHOT0 OKpoBa. CHEroMepHbie
CBhEMKH, IOCUET 3aI1aCOB BOJBI B CHE)KHOM IIOKPOBE

Habmonenus 3a BoaHeHueM. beperossie HaOIIOA€HMS: BEIOOP MECTa, COCTaB M CPOKH HAOIIOIEHUH.
BosnHoMmepHble Bexu M HAOMIOACHHS C MX MOMOIIbIO. BOTHOMEpHI M caMONHUCIBI BOJHEHUH IS
Ha0roeHuH B OeperoBoil 30He. Habimronennst 3a BOJIHEHHEM BAAJIA OT O€pEeros.
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20. ABToMaruzamms THUIPOJOTHYECKONM ceTu. MexaHu3upoBaHHas 00paboTka pe3ynbTaToB U
HaOJIFO JEHUIA.

21. TexHuka 6e30MaCHOCTH MPU THAPOMETPHUECKUX paboTax Ha BOJHBIX oObekTax. [IpaBuna ABMKEHUS
MOTOPHBIX U TPEOHBIX JIOJOK HA CYAOXOTHBIX M HECYIOXOAHBIX PEKaX, HEU3YUYEHHBIX peKax. 3HaKH
CynoxoaHOM 00cTaHoBKH. CyOBBIE CHTHAIBHBIC OTHU, 3BYKOBBIE CUTHAJIBI.

22. IlpaBuna TeXHUKH O€30MACHOCTH MPU OEPETOBBIX TUAPOIOTHUUECKUX HAOTIOACHUSX.

23. IlpaBuna paboTbI ¢ THAPOMETPHUECKUX MOCTUKOB H JOOK.

24. Heobxoaumoe 060pyaoBaHUe ISl OKa3aHUS IOMOIIM Ha BOJIE, a TAKXKe MPH MJIaBaHUH Ha MOTOPHBIX
cyaax.

25. IlpaBuna TexXHUKH OE30MACHOCTH MPU THIPOMETPUUECKUX H3MEPEHUSIX C JIOJOK U MOHTOHOB MpHU
HAIMYMHM TEPETSHYTHIX 4Yepe3 pPeKy TPOCOB, a TaKkKe €O CBOOOJHO MEpPEeMEINAIONINXCs JIOJOK,
KaTepoB, TOHTOHOB.

26. OcobeHHOCTH pabOTEHI C JIOJIOK, KATEPOB, IOHTOHOB Ha SIKOPE.

27. llpaBuna TexHUKU O€30MACHOCTH MpH paboTe BO BpeMs JIeA0X0Ja, B palloHE 3aTOPOB, 3a3KOPOB, B
MIEPUO]T JIEJJOCTABA.

28. IlpaBuna oOcnenoBaHusi MNPOYHOCTH Jibja. Oka3aHWe TOMOIIM MPOBAIMUBILIEMYCS TOI JIeA.
CnacarenbHbIe CPECTBA MIPH aBAPUAX HA BOJIE U MOJIH30BAHUE UMH.

29. Ilpuemsl u npaBuiia ciacanus yronaroumx. Oka3aHue nepBoi MOMOIIH MOCTPaJaBIINM

IIpumep BapuaHTa KOHTPOJIbHOM PadOTHI
Monayas 1.
Bonpocel TeKkymero KOHTpoJIs.

Monayas 1.
1. Knaccudukanuu ruipoMeTeoposIorndeckoi CeTH.
2. ®daxkTophl, 00YCIIABIUBAIOIINE PEKUM YPOBHEH PEK, 03P M BOJOXPAHUIIUIIL
3. CrnieunanabHble THIPOJIOTHYECKHE MTOCTHI: YKIOHHBIE TIOCTBI, TOCTHI /7151 HAOIIOCHHS 32 YPOBHEM
MTOJI3EMHBIX BOJI, JIJIsl HAOIFOICHUS 32 YPOBHEM BOJIBI Ha OOJIOTaX | JIp.
4, MexaHnudeckue Mpuoopsl — HaMETKa, JI0T, JeOeIKa.
5. MeTo/1bl U3MEpPEHUS PACXOJIOB BOJIBI.

Monyas 2.
Bonpoch! Tekymero KOHTpOoJIs.

Monayas 2.
[TpuGops! 1715t B3ATHS TPOO BOABI CO B3BEIIEHHBIMU HAHOCAMHU.
[TprMeHeHre COBpEMEHHBIX PUOOPOB JIJIsl U3MEPEHUS HAIIPABJICHUHN TEUEHUH.
HaOGnronenus 3a reMnepaTypoi, IBETOM U MPO3PaYHOCTHIO BOBI.
Bbeperossie HaOII0IeHN: BBIOOP MECTa, COCTaB U CPOKHU HAOIIOACHHIA.
[TpuGops! A7 onpeaeneHus XapaKTepUCTHK CHEXXHOTO IMTOKPOBa.

agrwdE

Kpurepun onenkn (B 6aj1ax):

25 0aJJ10B BBICTABISIETCS CTYACHTY, €CIIM CTYACHT Jaj IOJIHBIE, pa3BepHYThIE OTBETHl Ha BCE
TEOPETUYECKHUE BOIIPOCHI.

o1 20 10 25 0a/1710B BBICTABIISIETCS CTYIEHTY, €CJIM CTYJIEHT J1aj MOJIHbIE, pa3BEPHYTHIE OTBETHI HA
HECKOJIbKO BOIIPOCOB, OJHAKO JIOMYILEHbl HETOYHOCTH B OTBETE Ha 1 Bompoc.

o1 15 10 20 6a/1710B BBICTABIISIETCS CTYIEHTY, €CJIM CTYJIEHT J1aj MOJIHbIE, pa3BEPHYTHIE OTBETHI HA
HECKOJIbKO BOIIPOCOB, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OTBETax Ha 1, 2 Bompoca.

ot 10 10 15 62J1JI0B BBICTABISIETCA CTYACHTY, €CIIU CTYJAEHT AAJI ITOJIHBIE, PA3BEPHYTHIE OTBETHI HA
napy BOIpPOCOB, OJHAKO JIOMYIIEHbl HETOYHOCTH B OTBETaX Ha OCTAJIbHBIE BOIIPOCHI.

oT S 10 10 0a/1J10B BBICTaBISETCS CTYJIEHTY, €CIU CTYJIEHT JaJl HE COBCEM Pa3BEPHYTHIE OTBETHI
Ha rapy BOIIPOCOB, OJTHAKO JIOMYIIIEHbl HETOYHOCTH B OTBeTax Ha 1, 2 Borpoca.

or 0 10 S 6anjgoB BBEICTaBIAETCS CTYJEHTY, €CIM OTBET Ha TEOPETHUYECKHE BOIPOCHI
CBHJIETEJILCTBYET O HEIOHMMAHUH U KpaiiHe HeTOJIHOM 3HaHUHM OCHOBHBIX IMOHSATHHA U METOJIOB.
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5. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecredeHne TUCIUNIHHBI
5.1. IlepeyeHb OCHOBHOW W OMOJHUTEILHON Yy4eOHOI JIMTEepaTypbl, HEOOXOAUMOM VISl OCBOEHMS
AUCHUTLTHHBI
OcHoBHas JuTepaTypa:
1. I'uaponorus: yueOnuk i By3oB / Muxaitnos B. H., Jlo6ponto6oB C.A. MockBa, bepiun:
Jupexr-Menaua, 2017. — 753 ¢. http://biblioclub.ru/index.php?page=book red&id=455009&sr=1

JlonoiHUTeIbLHAS JTUTepaTypa:

2. Tupponoruueckuii cnoaps / A. U. UeborapeB.— U3n. 2-e, mepepad. U mon. — Jlenunrpan:
I'uapomereonsnat, 1970 .— 306 c. AbonemeHnT Ne 8 (7 3K3eMILTSIPOB).

3. Tunponorus u ruapomerpus : yuebnuk / I'. B. XKenesnskoB .— Mocksa : Beiciias mikona,
1981 .— 264 c. Ab6onemeHT Ne 8 (8 3K3eMILIAPOB).

4. Twunponorwus: yuebnuk / B. H. Muxaiinos, A. /1. JlobpoBonsckuii, C. A. J1o6ponro60oB .— 3-¢
u3a., crep. — M.: Beicmias mkoia, 2008 .— 463 c¢. A6onemeHnTt Ne 8 (72 sk3emruisapa); AGonemeHT Ne 3
(27 3x3eMIISIPOB).

5. Tmapomerpus : ydyeOHUK ISl CTYICHTOB BY30B OOYYarOMIMXCs MO CIEl. TUAPOJIOTHS Cyln /
B. JI. beikos, A. B. BacunseB .— U3n. 4-e, nepepab. u gon. — JI. : T'uapomereounsnar , 1977 .— 448 c.
AoGonemeHT Ne 8 (17 3K3eMILISIPOB).

6. T'mapomerpusi: yueOHUK Al THAPOMETEPEOJOrHUecKuX TexHUKyMoB / B. B. Opnosa.— JI.
:I'mapomerepeonoruueckoe M3a-Bo, 1966 .— 459 c. AGonemeHnT Ne 8 (12 sx3emIuIsap).

7. Kabaruenxko WM.M. TI'mgposnoruss u BoxaHble usbickanud. [Ipaktuxkym. — M.: Anpramp —
MI'ABT, 2015. — 92 c. http://biblioclub.ru/index.php?page=book red&id=429566&sr=1

8. Peunas rumpomerpuss u yder BoOAHBIX pecypcoB / M. ®. KapaceB.— Jlenunrpan
:I'mapomereonsmar, 1980 .— 312 c¢. AGoremeHT Ne 8 (6 PK3EMILIAPOB).

9. Yeborapes, H.II. Crox u ruapomorudeckue pacuyersi / H.II. YebGorapeB. - MockBa :

I'mnpomereonsnat, 1939. - 319 c. - ISBN 978-5-4458-1893-9 ; To xe [DnekrpoHHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=132741 (16.04.2019).
10. Yeborapes, H.II. Crox u rugpomorudeckue pacuersi / H.II. YebGorapes. - Mocksa :

I'unpomereonzmar, 1939. - 320 c¢. ; To xe [DOnexrponusii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=469915 (16.04.2019)

5.2.I1epeuennb pecypcoB HHGOPMALNHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET» U
NPOrPaMMHOI0 o0ecrie4eHnsl, He0OXOAUMBIX /ISl OCBOCHHS 1M CHUILTHHbBI

1. DnekrtponHas Oubnmoreuynas cucrema «Ob baml 'V - https://elib.bashedu.ru //

2. DnexTpoHHas OnONIMoTeUHas cuctemMa u3aarenbcrBa «Jlanby - https://e.lanbook.com /

3. DnekTpoHHas OuOnMOTEeYHas cHcTeMa «YHHBEpPCUTETCKass OMOIMOTeKa OHJIAHH» -
https://biblioclub.ru/

4. HayuHnas osnekTpoHHas Oubnnoreka - elibrary.ru  (ZOCTynm K SJEKTPOHHBIM Hay4HBIM
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles _open.asp

5. DnektponHsIii kaTajgor bubauoreku baml'Vy - http://www.bashlib.ru/catalogi/

6. DnextponHas 6ubnmmoreka muccepranuii PI'B - http://diss.rsl.ru /

7. TocynapcTBeHHas NyOnaMuYHas HaydyHO-TeXHHWYeckas OubOmmoreka Poccum. baza maHHBIX
MEKIYHAPOIHBIX HHAEKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru

8. TocynmapctBeHHas myOnaMuYHas HaydyHO-TeXHHWYeckas OubOnmoreka Poccum. baza maHHBIX
MEKyHAPOIHBIX HHIEKCOB HayuHoro mutupoBanus WebofScience - http://www.gpntb.ru

[IporpammHuoe obecrieueHue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Nel104 ot 17.06.2013
r. JIutiensum 6eccpodHbIe.

2. Microsoft Office Standard 2013 Russian. JloroBop Nell4 ot 12.11.2014 r. JluneHsuu
OeccpoyvHbIe.
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6.MaTtepuanbHO-TexHU4YecKasi 0a3a, He00X0AUMAas /ISl OCYLIEeCTBJICHHUA 00Pa30BaATEJIbHOI0

nmpouecca mo TMCUMUIIJINHE

HaunMeHoBaHHe CHIEIHAJIbHBIX*
NOMeIleHHii B MOMeIeHu 1JIsl
€aMOCTOATEIbHON PadoThI

OCHaIIEHHOCTh CNEeNHABLHBIX MOMelleHUil 1
TMOMeLeHU I CaMOCTOSITeJIbHOI paﬁOTbl

IlepevyeHb TMLIEH3UOHHOTO
MPOrpaMMHOro odecrneyeHus.
PexkBH3UTHI NOATBEPKIAIOLIET O
JIOKYMEHTa

1. y4yeOnass ayauTopusi JJst
NpOBeIeHUs 3aHSATHI
JIEKIIMOHHOT0 THMIA: ayAUTOPUS
Ne 7121 (TyMaHUTapHBII
kopnyc), ayautopus Ne 713
(TyMaHUTapHBIH KOPITYyC).

2. yueOHasi ayauTopusi JJs

NpoBe/ieHust 3aHATHI
CeMHHAPCKOro THHA:
ayIuTopus Ne 713
(TymMaHUTapHBII KopITyC),
ayIuTopus Ne 7121

(TyMaHUTapHBIH KOPITYC).

3. yueOHast ayauTOpuUs ISl
NMpoBeJeHUs] TPYNNOBBIX U
WHANBHIY AJTBHBIX
KOHCyJAbTAUUid: ayautopust No
7121 (rymaHUTapHBIH KOPILYC),
ayIuTopus Ne 713
(TyMaHUTapHEII KOPITYC).

4. yueOHasi ayauTopusi JJs

TeKYIero KOHTPOJIS u
NPOMEXKYTOYHOI aTTecTaluM:
ayIuTopus Ne 7121
(rymMaHUTapHBII KopITyc),
ayIUTOpHUs Ne 713
(TymMaHUTapHBII KopItyc),
ayIuTOpus Ne 7091
JlaGopatopust uT
(KOMITBIOTEPHBIH KJ1acc)
(TyMaHUTapHEII KOPITYC).

5. noMeleHUus OIS
CaMOCTOSITeIbHOM padoThI:
ayTUTOPHS Ne 704/1
(TyMaHUTapHBII KOPIIyC);
aboHeMeHT Ne§ (UMTaNbHBINA 3a1)
(ayn. 815M) (rymaHuTapHBIH
KOpITyC)

6. momelenusi 1J1si XpaHeHHs1 ¥
NpopHIAKTHYECKOT 0
00CTy:KMBAHUSA y4yeOHOro
000py0BaHuUs: Ne 820U

(TyMaHUTapHEIH KOPITYC).

Aynutopus Ne 7121
VYueOHas MeOenb, J0CKa, MYJbTHMEIUINHBINA
npoektop Casio XJ-V2, MpoeKINOHHBIH KpaH ¢
anektpornpusogom Lumien Master Control(LMC-
100107)128x171cwm, yueOHO-HAT IS THBIC
nocobusi, HoyTOyk Lenovo Idea Pad B570 15.6
Intel Corei 32350M 4Gb.

Aynutopus Ne 713
YueOHass MmeOenb, [OCKa, MYJIbTUMEIUHHBII
MPOEKTOP BenQMX511(DLP.XGA.2700
ANSI.High Contrast Ratio 3000, HoyTOyk Lenovo
dea PadB 570 15.6» Intel Corei 32350M 4Gb,
aKkpaH Ha mraruee Screen Media Apollo gopmar
183*244cm

Aynutopus Ne 7091
JlaGopatopus UT (koMnbIOTepHBIH Kiacc)
VYuebHass  Mebenb, JIOCKa,  MEpCOHAIbHBIE

komrbroTepsl B komiwiekTe Ne 1 iRUCorp 510 (13
IIT.).
Aynautopus Ne 704/1
VYuebnast  meOenb, [0CKa, MEPCOHATBHBIC
KommbroTepsl: mporeccop Thermaltake Intel Core
2 Duo, monutop Acer AL1916W, Window Vista,
moruTop 19" LG L1919S BF Black (LCD<TFT,
8ms, 1280%1024, 250 xa/m, 1400:1,4:3 D-Sub),
nporieccop InWin, Intel Core 2 Duo, MouuTOp
Flatron 700, mporeccop «Kmamac», MOHHUTOP
Samsung MJ17 ASKN /EDC, npoueccop «Intel
Inside Pentium 4», MbIIIs ¥ KJIaBHATYpA.
AbGoHemeHT Ne§ (UuMTANIBLHBIH 32J1)

VueOnass MeOenb, KOMIBIOTEpHI B  cOope
(cucremuniii 6ok Powercool\Ryzen 3 2200G
(3.5)\ 8Gb\ A320M \HDD 1Th\ DVD-RW\450W\

Winl0 Pro\ Ki-paUSB\ MpisUSB\
LCDMosnutop 21,5"- 3 mrt.)
IMomemenue Ne 8201

Y4eOHO-HarnmAgHbIe TOCOOUS, MyJIbTUMEINIHBII
npoextop BenQ MX511 DLP XGA 2700 ANSI
High Contrast Ratio 3000, HoytOyk Lenovo Idea
Pad B570 15.6 Intel Corei 32350M 4Gb, skpan
Ha mratuBe Screen Media Apollo - 183%x244cm

1. Windows 8 Russian. Windows

Professional
Horosop Nel04 or 17.06.2013
JIunensuu 6eccpoyHble.

8 Russian Upgrade.

TI.

2. Microsoft Office Standard 2013

Russian.  Torosop  Nell4 ot
12.11.2014 T. JInensuun
OGeccpodHEIe.

42




