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AKT COTI'VIACOBAHUA
HA METOAUYECKHE PEKOMEHIALUH 10 BHINOJHEHHUIO IPAKTHYECKHUX padoT

no reme 1.2 «I'maporexunyeckue coopy:kenus» I1IM.01 «Pa3padorka
TEXHOJIOTHI M MIPOCKTHPOBAHUE 3JIEMEHTOB CUCTEM BOAOCHA0KECHUA U
BO/I0OTBeleHHsD», paspadoTanHbie npenogaBareaamMu ['BIIOY HO:xkHo-

YPpajabCKOro rocyiapcTBeHHOr0 TEXHHYECKOr0o KoJlieqxa Axmaauesoi B.A.
XuauaTy uInHOi A.A.
Meronnueckre peKOMEHIalliU 10 BBINOJHEHUIO IPAKTUYECKUX padOT MO TeMe

«T'unporexnnueckue  coopyxenus» [IM.01  «Pa3pabotrka  TexHojorui
MPOCKTUPOBAHUE  DJIEMEHTOB CHCTEM  BOJIOCHA0XXEHUSI U BOJOOTBEIICHUSY,
pa3paboTaHbl B COOTBETCTBHM C TMpOrpaMMoN  NpodecCHOHAIBHOIO MOJIYJIs,
SIBJISIFOIIETOCS  YaCThI0 MPOTrPaMMbl MOJATOTOBKU CHELUATUCTOB CPEIHEr0 3BEHA B
cootBeTcTBUM ¢ PI'OC no cnenuansaoct CITO 08.02.04 (270813) BomocHabxenue
U BOJOOTBeJcHHUE 0a30BOM MOJATOTOBKM B YaCTH OCBOCHHS OCHOBHOTO BHJIA
npodeccuonanpuoit  mearenbHoctn  (BJIIT):  PaspaGotka  TexHosiorMiiT U
POCKTUPOBAHUSI DJIEMEHTOB CHUCTEM BOJIOCHAOKEHHSI W  BOJOOTBEICHUA W
COOTBETCTBYIOMUX NpodeccruonanbHbix kKomneTeHui (I1K).

Hacrosdmue Mmerogumyeckne pPEKOMEHIALMHU IO BBIMNOJHEHHUIO MPAKTUYECKHUX
paboT MpenCTaBISIOT COOOM MPAaKTUYECKUE 3aJlaHus U CIIyKaT JUIsl 3aKpPEIUICHHS Y
CTYJICHTOB 3HaHUN U YMEHHH (OPMHPOBAHUS MPU OINpPEAEICHUH METOJa OYUCTKU
BOJbI U OCHOBHBIX ITapaMETPOB OUHCTHBIX COOPYKEHUW MPUPOAHBIX BOJ.

B Xoae BbINOTHEHUS CTYJEHTaMH NPAKTHYECKUX 3aJaHUN OCYILIECTBISETCS
CUCTEMATH3alldsl COBEPLUICHCTBOBAHWE 3HAHMHM M  yYMEHHH, TIpU  PpELICHUH
KOMIUIEKCHBIX 3aJiad, CBS3aHHBIX cO cdepoil MpodhecCHOHATBHON JesATENbHOCTU
OyIyIIHX CHEIUATHCTOB.

Meronuueckre peKOMEHJAIMH O BHITOJHEHUIO MPAKTUYECKUX padoT
no teMe ««['maporexanueckue coopyxkerusi»» [IM.01 «Pa3zpaboTka TexHOJIOTHI U
MPOCKTHPOBAHUE  DJIEMEHTOB CHCTEM BOJOCHA0XKEHHS W  BOJOOTBEICHUS»
COOTBETCTBYIOT YCTAaHOBJICHHBIM TPEOOBaHUSM W MOTYT OBITh PEKOMEHIOBAHBI IS
UCIIOJIb30BaHUs B y4eOHOM IIPOILIECCE.

FeHepan

«ApxurektypHas  Macrepckas

MameTeTepa» %J A.A. Mapkirerep
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HOACHUTEJIBHAS 3AIIMCKA

Meronuyeckue pEeKOMEHAALMHU IO BBIMOJHEHUIO MPAKTHYECKUX padoT To
M/IK01.01 Texnonorus u 0OOpYyIIOBaHHE DJIEMEHTOB CHCTEM BOJOCHAOXXEHUS U
BogooTBeaeHus, TeMa 1.1« 'uapoTeXHuuecKue COOpyKEHUs» MpeAHa3HAYeHbl IS
obOyuaromuxcs no crnenuanbHocTH 08.02.04 BonocHabxeHne 1 BOJIOOTBEICHHE.

[IpakTuueckue 3aHATUS ABISIIOTCS Ba)KHBIM 3J€MEHTOM yudeOHOro mpouecca. B
XOJI¢ BBIMIOJIHEHUSI MPaKTUYECKUX paldoT oOydawliuecss CHCTEeMATU3UPYIOT U
3aKPEIUISIOT MOJYYEHHBIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT MHTEIJIEKTYAJIbHBIE U
npodeccuoHaIbHble YMEHHS, (POPMHUPYIOT DSJIEMEHThl KOMMIETEHIUH OyIyIIux
CIIEIUAJIUCTOB.

[Tporpammoit I[IM.01 Pa3paGoTka TeXHONOTUH W MPOEKTUPOBAHUS FIEMEHTOB
CUCTEM BOJOCHAOXKEHUST M  BOJOOTBEJCHUSANPEIYCMOTPEHO BBINOJHEHUE 4
NPaKTUYECKUX paboT, HallpaBJIeHHBIX HA (hopMUpOBaHHeE

YMeHuu:

— YUTaTh U BBIMOJHATH YEPTEKHU HIEMEHTOB CUCTEM BOJOCHAOXKEHUS U
BOJOOTBEICHUS;

— paboTaTh ¢ HOPMATUBHBIMH JIOKYMEHTAMHU U KaTaJlOTaMH, OCYIIECTBISATh
MOUCK HEOOXOJIUMOT0 000PY/I0BAHUS;

— BBINOJHATH U OQOPMIISITH pacyEThl MPOCKTUPYEMBIX DJIEMEHTOB CUCTEM
BOJIOCHA0KEHUS ¥ BOJIOOTBEACHHUS;

— TI0JIb30BaThCS PACUETHBIMU MPOrPAMMAMU;

3Hanui:

— OCHOBBI IPOEKTUPOBAHUS U KOHCTPYHUPOBAHHS;

— COCTaB U MOPAJIOK pa3pabOTKK MPOEKTHON JOKYMEHTAIIUH;

— cTpoutenbHble HOpMbI U npaBuia (CHullsr);

[IEPEIOBbIE TEXHOJIOIMU U COBPEMEHHOE 000pYOBAHUE.

Conep:xanne oT4€Ta M TPeOOBAHUSA K €r0 0()OPMJICHH IO

1. Otuér 1O TpaKTUYECKONW paboTe BBHITIOIHAECTCA B COOTBETCTBHUH C
TpeboBanusamu nerictByromux cranaaptos (I'OCT).

2. OTu€T BKIIOYAET B ce0s pasfesbl, OTPa)arollue BCE ATAlbl BBITOJHEHHS
paboTHLI.

2.1.Homep, Ha3BaHUE U 1IeJIb PAOOTHI.

Henb pa®oThl OTpaka€T OCHOBHbBIE 3aJlaud TEOPETUUECKOTO IUIaHa B JAHHOMU
pabore.

2.2.PacuéTHOe 3amanue.

Kaxnpiii »Tanm pacdyéra OMKEH HMETh CBOW MOA3AaroJIOBOK, MPUBOIUTCS
pacuéTtHas cxema (Ipu HEOOXOJUMOCTH), UCXOAHBIE JTaHHBIC, paCUETHBIC (POPMYIIBI,
pPEe3yIbTAThI PACUETOB B BUJIE TAOIUIIBI.

3. I'paduueckass yacth oTu€Ta (CXEMBI, TAOJMUIBI, AWATPAMMBI, TpPapUKH)
BBITIOJIHSETCS KapaHJallIoM ¢ IPUMEHEHUEM YEPTEKHBIX UHCTPYMEHTOB.
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4. Kaxas oTueTHast paboTa JI0JKHA ObITh aKKypaTHO O0(OpMJIEHA U BIIOKEHA B
nanky ¢ ¢gainamu. OT4eT MOKHO BBINOJHATh B PYKOIIMCHOM BapHaHTE WU C IPUMeE-
HeHnueM IIK. IlepBbliii (paitn B manke JOJKEH COAEPKATh TUTYJIbHBIA JUCT YCTAHOB-
neHHoro ooOpasua (mpuwioxenue A). Kaxkngas ordyetHas paboTa MOAMUCHIBAETCS
npernojaBarenaeM IMociie €€ 3aluUThl U XpaHUTCS B NAaNKe Yy CTYAEHTAa J0 KOHIA
TEKyIIero ceMmectpa. B KoOHIle cemecTpa CTyIeHT 00si3aH cAaTh ManKy CO BCEMH,
MOJANKUCAHHBIMU TIPENoiaBaTesieM, padOTaMU U MOJYYUTh 3a4€T MO MPAKTUYECKUM
paboraM 3a cemecTp. 3aueT MO MPAKTUYECKUM paboTaM 3a CEMECTp CTaBUTCS IpU
HaJMYUU B MANKe BCEX OTYETHBIX padOT, MPOBEACHHBIX B TPYIIIE.

Kpurepuu ouennBanus:

- OI[CHKA «OTJIMYHO» BBICTABISETCS 0OydYaromeMycst 3a paboTy, BHITIOJTHEHHYIO
0e301100YHO, B TOJIHOM 00BEME C YUETOM PALIMOHATIBLHOCTH BHIOPAHHBIX PEIICHUN;

- OIICHKA «XOPOIII0» BBICTABIIACTCS 0OyJaromeMycsi 3a paboTy, BEITIOJHEHHYIO
B TIOJTHOM 00beMe C HeJlI0UYeTaMHu;

- OIICHKA «YyJIOBJICTBOPUTEIBHO» BBICTABISICTCS oOOydaromemycs 3a pabory,
BBIMIOJTHEHHYIO B HE MOJHOM 00beme (He meHee 50% MpaBUIIBLHO BBIMOJIHEHHBIX
3a/1aHu# OT 00IIero oObeMa paboThl);

- OIIEHKAa «HEYJIOBJICTBOPUTEIHLHO» BBICTABISIETCS 00yJaromeMycs 3a padbory,
BBIIOJIHEHHYI0 B HE MOJHOM oObeme (MeHee 50% mpaBUIBHO BBIOJIHEHHBIX
3a/1aHU# OT 00IIero 00ObeMa paboThl).

HEPEYEHD ITPAKTUYECKHUX PABOT

No KonunuectBo
HanmenoBanue
paboTHI JacoB
1 «OmnpeneneHne MUHUMAJIBHBIX 1 MAaKCUMAaJIbHBIX PacXO/0B
BOJIBI B PEKE M0 3aJJaHHBIM MPOIIEHTAM 00ECIIEYCHHOCTH 2
2 «Omnpenenenne oO0bemMa BOJOXPAHUIIUIIA U TMOCTPOEHUE
KPUBBIX 3aBUCUMOCTH M IUIONIAAM BOJHOTO 3€pKajia u 2
o0beMa BOJOXPAHWINIIA OT YPOBHSI BOJIBI B HEM)»
3 «ITocTpoeHue nonepeyHoro paspesa Tena 3eMISTHOM
TIJIOTUHBD) 2
4 «M3yuenne paboOThI NEUCTBYIOMIETO THAPOY3TIa)»
2
Bcero 8




INPAKTHYECKAS PABOTA Nel

Hassanue mnpaxkruyeckod  padorpi:OnpeneneHue  MHUHUMAIbHBIX U
MaKCHUMaJIbHBIX PAaCX0JI0B BOJbI B PEKE 0 3aJJaHHBIM MPOLIEHTaM 00E€CIIEeYeHHOCTH

eab padoThI:
1. Hayuutbcs onpenenstb pacXxobl BOJbI B PEKE;
2. Hayuutbcst CTpOUTH KPUBYIO 00ECTIEUEHHOCTH.

3HaHusa (aKTyau3anus):
- METOAUKY THAPOJIOTUUECKUX PACUETOB;
- METOAUKY OMPEICIICHUSI MUHUMAJIBHBIX U MAKCUMAJIBHBIX PACXOJIOB;

YMEHHS:

- BBITNOJIHATE TMAPOJIOTMYECKUE PACUETHI;

- OIpENENSITh MAKCUMAJIbHBIE 1 MUHUMAJIBHBIEC PACXOBL;
- CTPOUTH KPUBYIO 00€CIIEYEHHOCTH.

Teopernyeckuii MaTepuaJ:

Pacxomom  BonbI Ha3bIBaeTcsi 00BEM BOABI (B KyOMUYECKHMX METpax),
MPOTEKAIOIICH Yepe3 MIIONIA b )KMBOI'0 CEYEHUsI B €IMHUILY BpeMeHH (B 1 ceKyHy):

Q:F'ch

rae Q -pacxoj BOJIbI,

F - nmoomans )KMBOTO CEUCHHS,

Vp - CpeliHsst CKOPOCTh TEUEHUS.

CrnenoBatenbHO, J1s1 ONPEEICHUs Pacxo/ia BOAbl HY>KHO ONPEAEIUTh IIO0MIA b
’KUBOIO CEUYEHUS] U  CPEIHIOI  CKOpPOCTh  TeueHus. [lnomanpto  KHUBOrO
CEUYEHUS HA3bIBAETCS IUIOLIA/b MMOMEPEUYHOr0 CEUEHUS MOTOKA, OTPaHUUYEHHAs BHU3Y
pyclIOM, a BBEpPXY IOBEPXHOCTHIO BOABI M PACHOJOXKEHHAs MNEPIEHIUKYISIPHO K
HaIPaBJICHUIO TEYEHUSI.

JIns  wu3ydeHwss pacxoJa  BOAbl  HEOOXOAMMO  Ha  peKe  BbIOpaTh
OTpPEJICICHHBIA  Y4acTOK JUIsl THApOMETprueckoro crBopa. CTBOpoM BooOIIe
Ha3bIBACTCS MpsiMasi  JIMHUS, [POBEJEHHAs MOIMEPEK PEKH, a CTBOP, HA KOTOPOM
OMPENENAIT HU3MEPEHUS Pacxojla, Ha3bIBAETCS TUIPOMETPUUECKUM  CTBOPOM.
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Pucynok 1 - PacniosnoxxeHue cTBOPOB

[Ipu BBIOOpE MecTa st MU3MEPEHHs BOABI HAJ0 YUYUTHIBAThH CIEIYIONINE
YCIIOBUSL:

1) pyciio pexku Ha MPOTSHKEHUH HE MEHEE UYETHIPEXKPAaTHOW IIMPUHBI PEKU
JIOJDKHO OBITh OJTHOOOPA3HBIM, TPSMOJIHMHEHHBIM;

2) HE JOMKHO OBITh HUKAKUX HCKYCCTBEHHBIX COOPYKCHHM, BIUAIONINX Ha
YPOBEHb BOJIbI 1 CKOPOCTH TCUCHUS,

3) BBIOpaHHBIN Yy4YacTOK JODKEH OBITh  XapaKTEPHBIM IS HUCCIETyeMOi
PEKH.

Onpenenenue TUIOMIAAN >KABOTO CEYCHHS 3aKIIOYAETCs B TOM, YTO BJIOJIb

KUBOTO CEUCHUS OIPEACISIOT PACCTOSHUS, & MEXIY MPOMEPHBIMUA TOYKAMHU, a 3aTEM
U3MEPSIOT TIyOouny: hy,hy...N,, Ha3pIBaeMble MPOMEPHBIMH BEPTHKAISIMH.
PaccrossHust Mexay TpOMEpPHBIMH TOYKAMH YCTAaHABIMBAIOTCS B 3aBUCHMOCTH OT
mupuabl  pekn. [lpm mmmpuae pexku mo 100 .m paccrosaust Oepyr ot 2 10
2,5 m.BooO1ie paccTostHUSI MEXKIy MPOMEPHBIMH TOYKamu Kosebmrorcs ot 1/20 mo
1/50 mupuHsl pexu.

Touka, OT KOTOPOW OMNpPEOENAIOT TMOJOXECHUE IPOMEPHBIX BEPTUKAJIEH,
HA3bIBACTCSA MOCTOSHHBIM HadaJioM CTBOpa. Pacmomarate mpoMepHBIE BEpTHUKAIN
JydIlie Ha pacCTOSTHUSAX, KOTOpPBIE YKa3aHbl B  HIDKETPUBEICHHOW TaOmiwIle.
Ta6nuna 1- [IpomepHbie BepTUKaIu



[IupuHa pexkn B MeXeHb | PaccTostHUS (M) MEXKIy MPOMEPHBIMH TOYKAMHU TIPH
(m) penbede nTHa
CioxHOM IIPOCTOM
Menee 50 1-2 2-4
50-100 2-5 4-10
100-300 5-10 10-25
300-600 10-25 25-50
600 u 6osee bonee 25 bonee 50

IIpuBenem npumep. JlomycTuM, HaM HAg0 ONPEACIHTH IUIOIIAAb YKUBOTO
cedeHMsl Kakoil-To peku. Ha rmaBHOM cTBOpe MPOTAHYIH C OAHOro Oepera Ha Apyrou
JMHb, HA KOTOPOM 4epe3 KaxKIble 2 M, T. €. B IPOMEPHBIX TOUKAX, OBLIN MPUBSI3aHbI
KpacHbIE€ JICHTOUYKU. B Kax10i MpoMepHON TOYKE M3MEPSUIM TIyOHHY; MOJYYUIIUCH
CJIEIYIOLUE PE3YJIbTATHI:

Tabnuua 2- Pe3ynbraThl H3MepeHus

PaccrostHue oT TOCTOSTHHOTO Havaja ['1yGuna

1,4 m 0,15m
3,4m 0,40 m
5,4 M 0,55 M
7,4 M 0,77 m
9,5m 0,85 ™
11,4 m 0,66 M
13,4 ™M 0,27 m
142 m 0Om

BoerueptuM 1o 3TUM AgaHHBIM NPOQUIIb, BEPTUKAIBHBIMUA JTUHUSMU Pa300beM
€ro Ha YacTH M TMOJIYYHM, YTO y HAC IUIOMIAJb KUBOTO CEYEHUS OYylEeT COCTOATH M3
IBYX TPEYrOJbHUKOB W IIecTH Tpanenuil. s ompeneneHus IUiomaaud >KHBOTO
CEUYCHMs] HYXXHO BBIYUCIHTH IUIONIAJh BCEX OTUX TPEYrOJbHUKOB M Tpamenuii u
IIOTOM CYMMHPOBATh BCE BBIYMCIEHHbIE IuloWaau. Ecimu depes a; 0003HaUUM
paccTosiHME OT MOCTOSIHHOTO Hayajga A0 IEepBOM MPOMEPHON TOYKH, 4epe3 do-
paccTosiHuEe OT NMEPBOM MPOMEPHOM TOUKH, MM IPOMEPHOM BEPTHUKAJIHU, O BTOPOU U
T. 1., 9yepe3 N1 - IepByI0 POMEPHYIO BEpTHKAIB (TIEPBYIO TIyOUHY),N2- BTOpYIO U T.
1., To B HameM npumepe: a1 = 1,4 m; a2 = 3,4- 1,4 = 2,0 m;a3=5,4-3,4 =20 m; as =
7,4-54 =20 m as=94-74 = 2,0m; as=11,4-9,4 = 2,0 m; a7= 13,4-11,4 = 2,0 m;
as=14,2-13,4 = 0,8 m; h1 = 0,15m; hy = 0,40 m; h3=0,55 m; ha= 0,77 m; hs = 0,85 m;
he = 0,66 M; h7 = 0,27 m.

O0603HaYMM TUIONIA/Ih MEPBOM (DUTYPHI - TPEYTONBHHUKA - Yepe3 Si, IIONIA b
BTOPOU (UTYpPHI - Tpamenu: - depes Sy, TpeThe - Sz u T. A. Beramcaum miomann
3TUX QUryp:



ar=hi 0.15%1.40

2 2
hi+h: 0.15+0.40
7 2
ha+ha 0.40+0.55
2 2
h:+hs 0.55+0.77
Sy4= * a4 = —_— %2 =132 M
7 2
hs+hs 0.77+0.85
Ss= * as = — ¥ =162Mm"
2 2
hs+ he 0.85+0.66
2 2
hs+h- 0.66+027
2 2
h7+as 027+0.80
2 2

[Tnomanp xxuBoro ceuenus F Oyaer paBHa:
F=S1+S,+S3+S4+Ss+Se+S7+5=0,10+ 0,55+0,95+ 1,32+ 1,62 ++1,51
+ 1,93 +0,10=7,08 m?.

Jlns  OoybIlIe TOYHOCTH BBIYMCICHHS pacxojia BOJBI B PEKEe MOXKHO
ONpEACIUTh TaK Ha3bIBAEMYIO PACUETHYIO IUIOIIAJb CEUCHHUS PEKH, KoTopas Oyler
MPEACTABIATh CPEIHIO BEIWYMHY IUIOMIAJCH KWBOTO CEYCHMS, BBIYHMCIICHHBIX B
CTBOpPaX BEpXHEM, TJIAaBHOM M HIDKHEM, TOTJa IO HIDKEIPUBEICHHOUW (opmyie
ONpENICIISIEM PACUECTHYIO IJIONIA[Ib:

F: FBerH + 2FFHaBH + FHI/I)KH /41
r71€ Feepry- MITOIIANB XKUBOTO CEUEHMSI BEPXHETO CTBOPA,
Friass - TUTOIA]IB )KUBOTO CEYEHUS TJIABHOTO CTBOPA;
Frxe- TUTOIIAAB 5KMBOT'O CEUECHHSI HUKHETO CTBOPA.
Jns onpeneneHus pacxoda BOJBI B PEKE HYXKHO €IIE€ ONPEAECIUTh CPEIHIO
CKOPOCTb T€UEHUS PEKH. ITO MOXKHO CJIeNIaTh Pa3IMYHbIMU CIIOCOOaAMU:
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1) TOBEPXHOCTHBIMU MOILIABKAMHU;
2) 10 MaKCUMAaJIbHOW CKOPOCTH;

3) mpH TOMOIIU THUAPOMETPUYECKHX MISCTOB WIH BEX;
4) Tnpu MOMOIIX TJTyOUHHBIX MOIUTABKOB;
5) TUIPOMETPUYECKUMH BEPTYIIKAMH.
Xox padoThI:
1. Beraeptuth npoduib riiyouH peKu;
2. OnpenenuTs IIOUIAAb )KUBOTO CeUeHUs PUryp;
3. Ompexnenuthb pacxoi BOJbI B peKe
Tabnuua 3 - HcxooHvle OanHble:
Howmep Paccrosinue ot ['ny6una CkopocTb
BapHaHTa  |[[IOCTOSIHHOI'O Hayajia TEUYESHUS PEKH,
Mm/c
1 1,6 m 0,16 m 3,2
3,6Mm 0,46 m
56wM 0,56 m
7,6 M 0,76 m
9,6 m 0,86 m
11,6 m 0,66 m
13,6 m 0,26 m
14,6 m Om
2 1,7m 0,2m 3,3
3, 7™ 0,45 m
5,7 0,58 m
7, 7™m 0,78 m
9,7mMm 0,88 m
11,7 m 0,67 m
13,7 Mm 0,28 m
14,7 m 0Om
3 19wm 0,21 wm 3,4
3,9M 0,44 m
59M 0,51 wm
79 M 0,71 m
9,9 m 0,89 m
119m 0,69 m
13,9 m 0,29 m
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149 m Om
4 19wm 0,13 m 40
3,9m 0,43 m
5,3m 0,53 M
7,3m 0,73 M
9,5M 0,83 M
11,3 M 0,63 m
13,3 M 0,23 m
14,3 m Om
5 2,4 m 0,25 m 4,2
4.3m 0,46 m
52 M 0,56 m
7,2 M 0,78 m
9,2 ™ 0,88 m
11,2 m 0,64 m
13,2 M 0,29 m
142 m 0Om
6 15m 0,12 m 2,5
3,5m 0,41 m
55M 0,51 M
75M 0,71 ™M
9,6 M 0,81 M
115m 0,61 m
13,5M 0,21 ™M
145wm (IR

KoHTpo/ibHBIE BONIPOCHI:

1. Ort yero 3aBUCHUT pacxoj MOTOKa B peKe?
2. Ot 9ero 3aBHCHUT pacxo]] Ha GUIBTPAITHIO?
3. Uro Takoe QiroTdeT?

Jlureparypa:
1.CIT 31.13330.2012 BogocHabxenne. HapyKHbIe CETH U COOPY>KECHHUS.
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IHNPAKTHYECKAS PABOTA Ne 2

Ha3zpanue npaktu4deckoil padorsi: OnpeaeneHue o0bemMa BOJIOXPaHUIUIIA U
MIOCTPOEHUE KPUBBIX 3aBUCUMOCTH M IUIOIIAJAM BOJHOIO 3€pKajga U o0beMa
BOJOXPAaHWJINILA OT YPOBHSI BOJBI B HEM

eab padoThI:

1. Hayuutbcs onpeaensatb 00beM BOJIOXPaHUIIUIIA.

2. HayuuThCsi CTPOUTH KPUBYIO 3aBUCMMOCTH IUIOIIAAM BOJHOTO 00beMa
3epkajia 1 00beMa BOJOXPaHWINILA OT YPOBHS BOJIbI B HEM.

3HaHMA (aKTyanu3zanus):
- KJIacCU(PUKAIIMIO BOJIOXPAHUITHILL,
- XapaKTepHbIE YPOBHU U 00BEMBI;

yMeHHUS:
- OTIpeesATh 00bEM BOJOXPAHUIIUIIA,;
- CTPOUTH KPUBYIO 3aBUCUMOCTEH

Teopernyecknii MmaTrepuas:

XapakTepuCcTHKa BOJOXpPAaHWIHUINA ONpenersieTcss rpaguueckd KpUBBIMHU
3aBUCUMOCTH TUIomaan 3epkana (S) u oobema Bojasl (W) ot ypoBHs noamnopa (H), T.
e. S =f(H) u W=f(H).

[Inomaam  3epkajiia  yCTAHAaBIMBAIOTCS  IMyTeM  IJIAHUMETPUPOBAHUS
TOPU30HTANIEH, XapaKTepU3YIOIIUX Ha KapTax penbed mecTHocTH. B 3TOM ciydae
oepyres kapTel MacmTaba ot 1 : 5000 o 1 : 50 000 ¢ ceyeHneM ropusoHTajaeH yepes
1,0-5,0 m.

O0beM  BOJOXpaHMIIUINA  TOJCYUTHIBAETCS  IMyTeM  IOCIEIOBATEIILHOTO
CYMMHUPOBAaHUSA OTJEIBHBIX CJIOEB, 3aKIIOUYEHHBIX MEXAY JBYMS CMEXHBIMU
TOPU3OHTAIIMU, HWI1 OT Oojiee HUBKMX K 0Ooyiee  BBICOKUM  CIIOSIM.

O0Bem cIiost BOABI
JAW(1-2) = TH(1-2)Scp(1-2),
rae H(1-2) - BeicoTa ci10s1 Mex 1y oTMeTKaMu nojmopa z1 u z2;

Sep = (S1 - S2)/2,

rae S1 m S2 - miomanu 3epkana BOJOXPAHHWIININA HA JABYX CMEKHBIXYPOBHSIX
noanopa H1 u H2.

Heobxonumbiii 06beM BOJOXpAHWIHINA OMPEASISICTCS MyTeM COMOCTABICHUS
JAHHBIX TI0 IPUTOKY BOJIBI C €€ MOTPEOICHUEM.

3HaueHUs PacxoI0B MPUTOKA BOAbI Q ompesensieTcs o Gpopmyiie

Qn = (TLyr K)/86400, m¥/c,

rae Il,r - yciaoBHoe cyToyHOe TOTpeOsieHHE BOJbI 0€3 yuera ero
HEpaBHOMEPHOCTH, M/c,

86400- unciao cexyH B CyTKax,

Qp = ai-Qqp,
12



rae Qcp-pacxol BOABL.
JIIs Ka)Ioro Mecsla CyMMAapHBIH IPUTOK S U ee moTpebnenue I1 B maH. M3,
WCIIOJb3YSl BBIPAKECHHUSL:
ITi = (Qn-86400-n1)/106= (Qp-86400-ni)/106,
IrZie ni - YMCII0 JHEN B MECHLIE.
[Tone3Hplit 00bEM BOJIOXpAaHWININA OyIE€T paBEH CyMME HEJ0CTATKOB BObI:
Wi, verro = 7.484 MuIH. M.

[Tone3npiit 06beM W s, werro BOJOXPAHWIININA YTOUHSIEM, UMEs TTOTEPIO BOJBI U3
BOJOXpaHWJIUIIA Ha uCHapeHue, QuibTpanuio U JpgooOpazoBanue. s 3TOro
NpEeBAPUTEIBHO ONpeNesieM MOJHbIM 00beM BoxoxpaHwiuima We, B KaXIOM
MecsLe U TIoWAIb Scp.

Tak, monaHbI 00beM BOJIOXpaHUIHUIIA

W = WHJ’B. HETTO + WMO!

riae Wyo - MEPTBBIM 00BEM BOJIOXPAHIIIMIIIA.

B cBs3u ¢ Tem, 4YTO JaHHBIE O MYTHOCTH BOJBI B 3aJaHUU OTCYTCTBYIOT,
MEPTBBIA 00bEM BBIYUCIISIEM OPUEHTUPOBOYHO

Wyio=0.1" Wiys,M3

Cpennue 3a Mecsl 00beMbl BOJOXpaHMIUIIA W, C KOTOPHIM C IOMOIIBIO
TOMOrpaUUIEeCKUX XapaKTePUCTUK HAXOIUTCS IJIOMIAb 3epKaja S.

[ToTepu Ha ucnapeHune 3a KK bl MECAIONPENESIoTCs 1Mo Gopmyie

W, = hy'S,
rae hy, - ciooit ucnapeHusi.
[ToTepu Ha punpTparuo W B KakI0M MecsIe HaXoauM 1o Gopmyiie
W(p = Si‘k(b'ni,

riae kg = 0.003 m/cyT,

Nj- YACJIO JHEW B MECSLIE.

[ToTepu Ha 1bAOOOpa30OBaHUE

W, =0.9-ky* hy (Sk- Sx),

rae 0.9 - OoTHOCHTEILHBIN BEC JIBJA;

K: - KO3 (dHUIIMEHT MOCTENIEHHOTr0 HapacTaHWs TOJIIWHBI JICISTHOTO TOKPOBA,
paBHbIi mpumepHo 0,65;

hy - cpeTHEMHOTOJIETHSIS TONIIMHA JIbJ]Aa K KOHITY JICIOCTaBa;

Sk 1 S¢ - TUTOIAAB 3epKaIa BOJOXPAHUIIHINA B HAYaJIe M KOHIIE JIEJOCTaBa.

[TomHbIit 00BEM BOAOXPAHMIINIIA COCTABUT

Wiom = Whyo + W(’pp + W¢)p1M3

OCHOBHBIMH XapaKTEPUCTUKAMU BOJOXPAHUIUL] SBIISIFOTCS:
- HOpPMaJIBHBIN TOANOPHBIN ypoBeHb HITY, Mm;

— ypoBeHb MEPTBOro oobreMa YMO, wm;

- KatacTpoduueckuit moanopHsiii yposeus KIIY, m;
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- HOIHBIA 00beM BogoXpaHuIuma W, MiIH. M> MU KM,

— TOJIE3HBIH 00BbEM BOTOXPAHWINIIA W s, MIIH. M° MIIU KM

— MepTBbIH 00beM BogoxpaHuiuIa W, MIH. M 1l KkMS;

- 00beM (OPCUPOBKU BOAOXPAHUIHIIA W pe, MIH. M HIIU KM

— KO3 PHUIIMEHT EMKOCTH BOJOXPAHHIHUINA B= W /W,

rae W, - cpeqHU MHOTOJIETHUN CTOK.

HITY - ypoBeHp BOABI, [0 KOTOPOrO BOJOXPAHWJIMILE 3aIlOJHACTCS B
HOPMAJIBHBIX YCIJIOBUSIX.

[TonHbIl 060BeM Bogoxpanunuiia W - 00bM, 3aKITHOYESHHBIN MEXKIAY JTHOM Yalllu
BOJOXpaHUIuIIa U 3epkasioM Bojabl Ha oTmeTke HIIY. Ilonueiii o60bem W He
LEJTMKOM HMCIIOJB3YETCS JUIsl peryJIMpPOBaHus cTOKa. HuXHAS 4acTh BOJOXpaHUIIUIIA,
npeaHa3HauYCHHas IS MOAJAEPKAHUSI MUHUMAJIBHBIX YPOBHEN BOJABI U OCAXKJICHUS B
HEel HAaHOCOB, HA3bIBAETCS MEPTBBIM 00beMOM W, U CPabOTKE HE TOJICIKHUT.

O0beM BOJOXpaHWIMINA, 3aKIIOUCHHBIM MEXKIY IOBEPXHOCTIMU BOJABI Ha
ormetkax HITY u YMO, nazbiBaercs mnosie3HbiM o0beMoM - W, B mepuosas
MHOTOBO/JIbSI OH 3alOJIHAETCS, a B MEPUOALI MaJIOBObs omopoxHseTcs. O0bem,
3aKJIFOYEHHBIA MEXy MOBEpXHOCTAMU BOAbI HA otMeTkax HITY u KIIY, HaspiBaeTcs
ooveMoMm ¢opcupoBku. KIIY - karactpoduyecku NoANepThid ypOBEHb B IMEPHOJ
IIPOIyCKAa 4Yepe3 THUAPOY3eJl HCKIOUUTEIBHO MHOTOBOJHBIX IIOJOBOAWN WU
naBoJkoB. O0beM, GopcUpOBKU W ¢ CITYKUT JUIsl YMEHBIIEHUS BEIMUMHBI COPOCHBIX
pacxon0B uepes TuApoy3ed.

OO0pa3zoBaHue BOJOXPAHWIIUIIA BBI3bIBAET M3MEHEHHUs B PEXHUME BOJOTOKa. B
BepXxHeM Obe(e 3TH M3MEHEHHUS] B OCHOBHOM CBOJSTCS K CJIEIYIOLIEMY:

MOBBIIIAIOTCS YPOBHU BOABI M YBEIWYUBAIOTCS TIyOWHBI, YTOCBSI3aHO C
3aTOIUIEHUEM TEPPUTOPHUU B MpPEAEIax Yallu BOAOXPAHUIUIIA;

YMEHBIIAIOTCA CKOPOCTHA TEYEHHUsI, B PE3YJIbTATE YETrO MPOUCXOIUT BBINAJCHUE
3HAUYUTEJIHLHON YaCTH OCAJKOB;

YBEIIMUUBACTCS BOJHOE 3E€PKAJIO, B CBA3U C YEM IMPOUCXOAUT YBEIUYECHUE
HCHapEHUs, YTO BEAET K MOBBIIIEHUIO COJIEHOCTH BOABI B BOJIOXPAHUIIULLIE.

B HmxHeM Obede MpouCcXoAsIT TaKue H3MEHEHUS: YMEHBINAIOTCSA TIOJIOBOIHBIE U
MIaBOJIKOBBIE PAaCXOJbl U YBEIMYMBAKOTCS MEKEHHUE; U MPOUCXOIUT Pa3sMbIB pycia
HUKE TUApoy3na. Kpome yka3aHHBIX W3MEHEHUN B BOJOTOKE B BepxHeM Obede
MPOUCXOAAT  CIEAYIOIIME:  3aTOIUICHWE  TEPPUTOPUM B Mpeleliax  yYallu
BOJIOXPAHWJIMINA; TMOATOIUICHUE TMPWIETAOMNX K BOJOXPAHWIMILY 3€MENb U
oOpyiieHrne 6eperoB BOJAOXPAHUITUIIA TT0]] BO3JICHCTBAEM BOJIH.

Kpome mOCTOAHHOTO 3aTOIJIEHHMS 3€MEJb, 3aHATBIX BOJOXPAHWIMIIEM B
npeaenax  HIIY, XO34iCTBEHHOE  MCHOJIb30BAHUE  KOTOPBIX  HEBO3MOXKHO,
HAOJFOMAIOTCST BpPEMEHHBIE 3aToruieHus Teppuropuu Beime HITY Bo Bpems
KaTacTpo(UUeCKUxX MoJOBOAUN U MABOJKOB, OT HAroHa BOJIbI BETPOM Ha Oepera u ot
MOJIbéMa YPOBHEW BOJIbI MPH 3aTOpPax M 3axopax. XO3sIMCTBEHHOE MCIIOJIb30BaHHUE
BPEMEHHO 3aTOILISIEMBIX 3€MENIb BO3MOXKHO. [Ipy moaTONIEHNN MPOUCXOAUT NOABEM
TPYHTOBBIX BOJI, YTO PE3KO YXY/IIIAET YCIOBHUS XO3SWCTBEHHOTO MCIIOJIb30BAHUS
3eMenb U TpeOyeT OCYIIUTEIbHBIX MEPOIPUSITUH.

3.
’

3.
’
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Xoa padoThI:

OnpenenuTh TI0IAb 3€pKajia BOJOXPaHUIINIIA;
Ornpenenuts 00beM CJI0s BOJIBI;

OnpenenuTs pacxoj IPUTOKOB BO/IBI;
OnpenennTs TOTEPH BOJBI U3 BOJAOXPAHUIIUIIA
OnpenenuTs moJIe3HbIH 00bEM BOJAOXPAaHUIIUIIA

o whE

HcxoaHble 1aHHBIE:
['ennuian BOgOXpaHWIMIIA.

KoHTpoJibHBIE BOIPOCHI:

Ot 4dero 3aBUCUT (UIBTpALIHS?

Kak yctpanuTh punapTpamuio noja TeJoM IaTUHBI.

OT yero 3aBUCHUT pacxo/] CToka?

OT 4dero 3aBUCAT MOTEPU BOJBI U3 BOJOXPAHUIHUIIA?

HazoBuTte Bce cocTaBisooIMe NOJIE3HOT0 00beMa BOAOXPaHMIHIIA?

o wphE

Jlurepartypa:
1.CIT 31.13330.2012 BoxocHabxenue. HapykHble ceTU U COOPYIKEHUS.
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INPAKTHYECKAS PABOTA Ne 3

Hassanue npaxkruyeckoi padorsi: [locTpouTs mnomepeuHslid paspe3 Telna
3EMJITHOU TUIOTUHBI

eab padoThI:

1. HayuuTbcs CTPOUTD MONEPEUHBIN pa3pe3 Tea 3eMIISTHOM TIaTUHBI.

3HaHus (aKTyan3anms):
- TUTIBI 3eMJISTHBIX TUIOTHH,;
- YCTpOUCTBO GroTOeTA;
- OCHOBHbIE yacTu ¢roToeTa.
YMEeHHS:
- CTPOUTH MONEPEYHBIN pa3pe3 Tela MIOTHHEI.

Teoperuyecknii Mmarepuas:

3eMIIIHBIC TUIOTHHBI MOYXHO CTPOUTH TPAKTHYECKH Ha JIFOOBIX OCHOBAHUSX,
KPOME CHJIBHO Pa3)KHWKEHHBIX WMJIUCTBIX T'PYHTOB WJIHM TIyOOKHX TOP(SHUKOB, WU
TIOPOJI, XapaKTEePU3YIONIUXCs KpalHeH HepaBHOMEPHOCTHIO MEXaHUYECKUX CBOMCTB.
DT0 00CTOATENBCTBO SBJISACTCS OMHUM U3 KPYIHEHUIIUX TPEHMYIIECTB 3EMIISTHBIX
wiotuH. Co CKaJdbHBIM OCHOBaHUEM BOJOHENPOHUIIAEMAasi YacTh IUIOTHHBI
compsiraeTcsi 3yooM WM OETOHHOW HIMOHKOMW, IMOJ KOTOPHIMH B TPEIIMHOBATOMN
MOpOJI€ YCTpauBaeTCs IIeMEHTAI[MOHHAsT WJIM WHas 3aBeca.

Omnpenenenue BbICOTHI TNIOTHHBI

OtmeTka TpeOHS TUIOTMHBI HA3HAYAETCS Ha OCHOBE pacdeTra HeoOXOIMMOIo
BO3BBIIICHUS €r0 HaJl YPOBHEM BOJIbI B BepxHeM Obede. IIpu aTom paccMarpuBaroTcs
JIBa CITydasi CTOSIHUSI YPOBHS BOJIbI B BepXHEeM Obede:

1. HopmanbHblii moanopusii ypoens (HITY).

2. @opcupoBaHHbIM MOAMOPHBIN ypoBeHb (DITY).

BricoTy muIOTHMHBI B 000MX clydasx Ha3Ha4yaloT ¢ TpeBbiieHneM d Haj
pacyeTHBIM YPOBHEM BOJBI B BOJOXPAaHWIHINE, TapaHTUPYIOIMIEM OTCYTCTBUE
TIepeInBa BOJIbI Uepe3 rpeOeHb.

H=hst+d,m
rne hs - pacueTHas riryOWHA BOJIBI B BEpXHEM Obede,
h, = HITY — OCH, m
d — mpeBblllIcHHE HAJ PacuETHHIM YPOBHEM BOJIBI B BOJOXPAHHIIHUIIE,
TapaHTUPYIONIETO OTCYTCTBUE TIEPENIMBa BOJBI Yepe3 rpeOCHb MITOTHHBI
d=h+hu +a,m
rae h — BbICOTa BETPOBOTO HaroHa BOJIBI;
hH — BbICOTa HaKaTa BOJH Ha OTKOC TJIOTHHEI;
a — KOHCTPYKTUBHBIN 3anac, paseH 0,5 m;
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OcRoBHER
NACUMEONT

. $,70M _;
@El g

BocoomBoduan

> 0,60

[MonepeuHsnl npodi b HacbmH

PucyHoKk 2 - monepeuHslil pa3pe3 MOTUHBI
Xox pa0doThI:

BriOpaTh THIT OCHOBaHHMS TUIOTHHBI.
BriOpaTe MaTtepua mioTHHBI.
Onpenenuts pa3mMepsl IIOTHUHBI.
BpiuepTuTh MIOTHHY MO pa3Mepam.
[TocTpouTh €€ monepeyHsll pa3pes.

aObrwbnE

Hcxoonvie oannuvie:

Hcrnons3yss HOpMaTHBHO-CITPABOYHYIO JIUTEPATYPy, BEIOPATH TUIOTUHY, ONIPEIACIIUTh
€€ pa3Mephl U MOCTPOUTD MOTNEPEUHBIN pa3pes.

KoHTpo/ibHbIE BONIPOCHI:

Ot 4ero 3aBUCAT pa3Mephl IIOTUHBI?

B 3aBUCHMOCTH OT Yero onpenesssroT TUIT OCHOBAaHUS ?
OT 4yero 3aBHUCHUT BBICOTA IJIATHHBI?

HazoBute criocoObI BO3BeI€HNS 3€MIISSHBIX IIJIATHH.
HazoBuTe THUIBI 3eMIISTHBIX IIJIATHH.

aObrwbdPE

Jlureparypa:

1. HecrepoB M.B. «I'mgporexuunueckue coopyxenus» - Munck: HoBoe 3HaHue,
2012r.

2.  CHull 2.06.05 — 84* «I1noTHHBI U3 TPYHTOBBIX MATEPHUATIOB)

3. CHulI 2.06.06 — 85 «IImoTrHBI OETOHHBIE U KEI€300€TOHHBIC»

4.  CHull 2.06.08 — 87 «beToHHBIE U Ke1€300€ TOHHbIE KOHCTPYKIIUU
TUAPOTEXHUYECKUX COOPYKEHUID.
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IHNPAKTHYECKAS PABOTA Ne 4

Hazpanue mnpakrnuyeckoii padorbi: l3ydyenue pabOThl JEHCTBYIOLIETO
TUApOY3JIa

eab padoThI:

1. Hayuutbcs paboTaTh C AEUCTBYIOIIMM TUIPOY3IOM.

3HaHMA (aKTyanuzanus):
- Ha3HAY€HUs 3aTBOPOB
- KJIJaCCU(PUKALMIO 3aTBOPOB

yMeHHUS:
- paboTaTh C THUIPOY3JIOM.

Teoperuyecknii Mmarepuas:

Boay MOXHO mnpomyckaTh WM HM3-TIOJA IIMTa B TMOABEMHBIX 3aTBOpax, WU
MOBEPX IIUTAa B OMYCKHBIX 3aTBOPaX, WJIM OJHOBPEMEHHO MOBEPX IIUTA U MOJ HUM B
CIBOCHHBIX 3aTBOpAX.

J{ns mpomnycka JbJa, Iyrd U APYTUX IUIABAIOIIUX TEJI ¢ MUHUMAJIBHOW MOoTepei
BOJbI HanOoJIee TPUCIIOCOOJICHBI OMyCKHBIC, CIBOCHHBIC U KJIamlaHHbIE 3aTBOPHI. [1pu
OCTJIBHBIX THIIAX 3aTBOPOB TPeOyeTCs MOTHOE OTKPBITHE OTBEPCTHUS, YTO COMPSIKEHO
¢ OOJIBIIION TTOTEPEH BOJIBI.

JIns mporycka JIOHHBIX HAHOCOB NPUMEHSIOT TOJBEMHBIE 3aTBOPHI, a Jid
IIPOMBIBKA OTJIOKHUBIIIMXCS HAHOCOB Hambojee Ielecoo0pa3Hbl CErMEHTHBIE H
BaJIbIIOBBIE 3aTBOPHI, KOTOPHIE MIPHU MOIBEME OTXOAT OT HAKOMUBIIUXCS TIEPE]] HUMHU
HAHOCOB.

Tunbr 3aTBOpoB M ux Kiaccudukamusa. PasHooOpaswe T'UIPOTEXHUUYECKHX
COOpY)XCHUH, OO0OpYTOBaHHBIX 3aTBOpPaMHU, M TMPEABSIBIAEMBIX K TOCICIHUM
TpeOoBaHui, 00YCIOBUIIO TIOSIBJICHUE MHOTOYHMCICHHBIX KOHCTPYKIIUH 3aTBOPOB.

3aTBOPHI MPUHATO KIACCH(PHUIIMPOBATH IO CICIYIONIUM OCHOBHBIM IpHU3HAKAM:
10 BHUJIaM BOJOIPOINYCKHBIX OTBEPCTUH; IO YCIOBUSAM PAOOTHI B COOPYKCHHH; IIO
criocobaM Tiepeavn JaBJICHUS Ha COOPYXKEHHE; IO POy Marepuajia, U3 KOTOPOIo
W3TOTOBJICHBI 3aTBOPBI.

ITo BuaaM BOJIOMPOIYCKHBIX OTBEPCTHH 3aTBOPHI JCIATCA Ha MOBEPXHOCTHBIC
JUIS.  TICPEKPBITUS BOJOCIWMBHBIX OTBEPCTHH M TUIYOWHHBIC, CITy)KaIlue JyIs
MEPEKPBITHS IOHHBIX OTBEPCTHH (BOJIOCITYCKOB, BOJA03a00pOB H JIp.).

ITo ycnoBusiM paboThI 3aTBOPHI MOAPA3CIAIOT HA:

a) OCHOBHbIE (paboume), IOCTOSHHO MCIOJb3yeMbl€ TMPU IKCILUTyaTalluu
COOPYKCHHUS;

0) pEeMOHTHBIE - /Il BpEMEHHOTO 3aKPBITHSI OTBEPCTHUS TP PEMOHTE OCHOBHBIX
3aTBOPOB WJIM JIEMEHTOB COOPYKEHHH, OITyCKaeMble OOBIYHO B CTOSYYIO BOJY;
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B) aBapuiiHble, MNPUMEHSEMbIE B CIlydae aBapuu OCHOBHOIO 3aTBopa U
OIyCKaeMbI€ B TEKYIIYIO BOJY; T') CTPOUTEIBHBIC - JJIsl IEPEKPBHITUS OTBEPCTUI JIUIIIb
B [IEPUOJ] CTPOUTEIIBCTBA COOPYKEHU.

[lo cnocobaM mepenayn JaBiI€HUS HA COOPY)KEHHE MOBEPXHOCTHBIE 3aTBOPHI
MOAPA3AENAIOT HA TPU OCHOBHBIE I'PYIIIIHIL:

1) nepenaromiuie gaBjaeHuE Ha ObIKU U YCTOM;

2) mepenarolire JaBlIcHHEe Ha IIOPOT COOPYKEHHS,

3) mepenaroiiye 1aBjieHUE HA TOPOT U HA OBIKU (YCTOU) COOPYKEHUS.

K nepBoii rpynne oTHOCSTCA:

1) mangopel (OanouyHble 3arpakJICHHs) W TUIOCKHE 3aTBOPHI, JBUKCHHE
NOCTYTIATENIBHOE;

2) CErMEHTHBIE 3aTBOPHI, IBUKEHUE BPAIIATEIbHOE;

3) BaJIbLIOBBIE 3aTBOPBI, IEPEKATHIBAEMBIE.

Bo BTOpy!0 rpynmy BXOJAT CIAEAYIOIINE 3aTBOPHI:

1) cexTopHbIe, BpalarolIuecs: BOKPYT TOPU30HTAIbHONW OCH, 3aKPEIUICHHON Ha
Opore;

2) KpbILLIEBUIHBIEC, COCTOSIIIIUE M3 JIBYX IIIMTOBBIX MOJOTHMII, BpAIlAIOIINXCS Ha
TOPU30HTAJIBHBIX OCSIX;

3) ¢ mOBOPOTHBIMH (hepMaMu, HA KOTOPHIC OMMPAIOTCS IIUTKH WM CIUIIBI, U C
NOBOPOTHBIMH paMaMH.

TpeThs rpyIina BKIOYAET:

1) xnamaHHble 3aTBOPBI, BpAIIAIOIIMECS BOKPYI TOPU30HTAJIbHOW OCH,
3aKpEIUIEHHOMN Ha MOPOre;

2) TmIaBy4ydd 3aTBOpP, B KOTOPOM HECyLIed W MepeAaroiieil KOHCTPYKIUMEH
ClIyXaT  UWIMHAPUYECKHEe  OOOJIOYKH,  OOpallleHHblE  BBIMYKIOCTBIO B
MIPOTUBOIOJIOKHBIE CTOPOHBI M UMEIOIIHE OOIIYI0 PACIIOPKY-3aTIKKY.

Pucynok 3 - Cxema ruzipoysia ¢ HallOpHbIM BOJIOCOPOCOM C BEPTUKAJIbHBIM
BBIXOJIOM ITOTOKA
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1 — nnoTuHa; 2 — CTPOUTENBHBIN TYHHEIb; 3,4 — BApUAHTHI SKCIUTyaTallMOHHOTO
BOJI0COpOCa; 5 — TpaH3UTHAS YacTh; 6 — KOHIIEBOM y4acTOK; 7 — BEpTUKAIbHBIN
BOJIOBOJI; 8 — OBIUOK; 9 — AUCK-OTpakKaTelhb

Xoa padoThI:

1. Odopmuts oTUeT

2. 3apucoBaTh CXemMy Tuapoy3ia

3. OnucaTte NpUHLIMI pabOTHI

4, 3anucaTh KiaccupUKaIMIO 3aTBOPOB

Hcxoouwvte oannvie:
DKCKypcHsl Ha IEUCTBYIOLIAN THAPOY3EIL.

KoHTpoJIbHBIE BOIPOCHI:

1. Ilepeuncnure KaaccUPpUKALUIO 3aTBOPOB.
2. llepeuucnute BUABI 3aTBOPOB.

3. Ilepeuuncnure TUIBI TITyOMHHBIX 3aTBOPOB.

Jlureparypa:
1. CIT 31.13330.2012 BonocHabxenne. HapykHble ceTH U COOPYKEHUS.

Cnucok Jureparypsbl
OcHoBHas:

1. Hecrepo M.B. «I'maporexuuueckue coopyxkenus» - Munck: HoBoe 3HaHue,
2012r.

JlonosHuTEIBLHAA:

1. CIT 31.13330.2012 Bogocnabxenue. HapyxHbie ceTH U COOPYKEHUS.
2. CIT32.13330.2012 Kananuzamusi. HapyXHbIe CETH U COOpPYKEHUSI.

3. CHulII 2.07.01-89*. I'pagoctpoutensctBo. [mannpoBka u 3acTpoiika
TOPOACKHX U CEITbCKUX MOCEICHUM.

CHulII 3.01.01-85*. Opranuzarnus CTpOUTEIHLHOTO MPON3BOICTBA.
CHulI 3.01.03-84. I'eone3nueckue pabOTbl B CTPOUTEILCTBE.

CHulI I1I-4-80*. TexHuka 0€30MaCHOCTU B CTPOUTEIBCTBE.
CIT33.13330.2012 BayTpeHHU BOAOTPOBO M KaHAIM3AILIUS 31aHUM.
CHulI 2.06.05 — 84* «I110THHBI U3 TPYHTOBBIX MaTEPUAIOBY

CHulI 2.06.06 — 85 «I1noTuHBI OETOHHBIE U K€J1€300€TOHHBIE)

0. CHulI 2.06.08 — 87 «beToHHbIE U KeT€300€TOHHBIE KOHCTPYKITHH
TUAPOTEXHUYECKUX COOPYKEHUI.
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