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AKT COI'VIACOBAHUA

HA MeTOAMYeCKHe PEKOMEHIAMHU 110 BHINOJHEHUIO PAKTHYECKUX padoT
no teme 3.2 Bonoorsenenue, npogeccuonaabubiii moayab IIM.01 «Pa3padorka
TEXHOJIOTHI M IPOEKTHPOBAHNE )JIEMEHTOB CUCTEM BOJOCHAOKEeHUS U
BOJ0OTBeIeHUs», paspadorannbie npenoaasaresem IOYplI'TK
CysznasieBoit TarbsiHoii MuXaiJ10BHOM

Mertoaudeckue peKOMEH 1AM 10 BHITIOJIHEHUIO TPAKTUUECKUX paboT Mo Teme
Bonootsenenue, [IM.01 Pa3zpaGoTka TEXHOJOTHH M MPOEKTUPOBAHHUE DJIEMEHTOB
CHUCTEM BOJIOCHA0XXEHUSI W BOJOOTBEIEHMs, pa3pabOTaHbl B paMKax IPOrpaMMbl
npodeCcCUOHATFHOTO MOJYJIS, SIBJSIONIETOCS YacThl0  MPOrPaMMbl  TOATOTOBKH
CIIeMaIuCTOB cpenHero 38eHa B cooTBeTcTBUM ¢ PI'OC mo cnenmansHoctu CIIO
08.02.04 BopnocHaOxeHHe U BOIOOTBEACHUE 0a30BOM IMOATOTOBKUA B YaCTH OCBOCHHUS
OCHOBHOTO BHa npodeccuonanbHon aestenbHocTH (BJIIT): Paspaborka TexHomoruii
U TMPOEKTUPOBAHUE DJIEMEHTOB CHCTEM BOJIOCHAOKEHUSI W BOJOOTBEJACHUS W
COOTBETCTBYIOMUX NpodeccruonanbHbIx kKomneTeHui (I1K).

Hacrosdmue Mmeroguyeckne pPEKOMEHIALMHU IO BBIMNOJHEHHUIO TMPAKTUYECKHUX
paboT MpeACTaBISIOT CO00M MHANBUIAYATbHBIE TPAKTUYECKUE 3aJaHusl U CITyKaT JJIs
3aKpEIUIEHUsI Y CTYJECHTOB CIHEUHUAIbHBIX 3HAHUW M YMEHUW TPH ONPEIEIICHUU
pPacCUeTHBIX PAcXOJIOB CTOYHBIX BOJ[ OT PAa3IUYHBIX MOTPEOUTENEH W BHINOJHEHUU
TUAPABIMYECKOTO pacyeTa ceTel BOJOOTBEICHHUS.

B Xxoae BbINOTHEHUS CTYIEHTAMU MPAKTUYECKUX 3aJaHUN OCYUIECTBISAETCS
oOydyeHHEe TPUMEHEHUIO TIOJYYCHHBIX 3HAHUW ©W yMEHUH, mnpuodperaeTcs
NPAKTUYECKUH OMBIT MPU PENICHMH KOMIUIEKCHBIX 3ajla4, CBSI3aHHBIX CO cdepoi
npodeccroHaIbHON AeATeILHOCTH Oy AYIIUX CIICIIHAIUCTOB.

Mertonnueckne peKOMEHIAlUU 110 BBHITTOJIHEHHUIO MTPAKTUYECKUX paboT Mo Teme
Bonoorsenenne [IM.01 Pa3paboTka TEXHOJIOTH W MPOEKTUPOBAHUE JIIEMEHTOB
CUCTEM BOJIOCHAOXKEHHS W BOJOOTBEJCHUS COOTBETCTBYIOT YCTaHOBJICHHBIM
TpeOOBaHUAM W MOTYT OBITHh PEKOMEHJOBAHBI /I HCIOJB30BaHUS B y4eOHOM
rpolecce.

["eHepanpk V“

£/~

«ApxurektypHas  Macrepckas
—  A.A. Mapkirerep

MapKiteTepay:



HOACHUTEJIBHAA 3AIIMCKA

Meronuyeckue peKOMEHAAIMU IO  BBINOJHEHUIO MPAKTHYECKUX PadoT 1Mo
teme 3.2 BomoorBenenue, npodeccuonanbHblii Moayiab IIM.01  «Pa3pabotka
TEXHOJOTUA U  MPOEKTUPOBAHUE DJIEMEHTOB CHUCTEM BOJOCHAOXKEHUS U
BojooTBeAeHuUs» i cnenuanbHocti 08.02.01 BomocHaOkeHne U BOJIOOTBECHUE
(6a3oBast MOJATrOTOBKA).

[IpakTuueckue 3aHATUS SBISIOTCS BAXKHBIM 3JIEMEHTOM TMPOPECCHOHAIBHOTO
monymsa. B mpoiiecce  BBINOJNHEHHS MPAaKTHYECKUX paboT  oOydarommecs
CUCTEMATU3UPYIOT U 3aKPEIUIAIOT MOJyYeHHbIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT
UHTEJJICKTyalbHblE U MNPOPECCHOHANIbHBIE YMEHHUSA, (OPMHUPYIOT 3JIEMEHTHI
KOMIIETEHIIMN OYIyIIHUX CHEUATUCTOB.

[Iporpammoit [IM.01 Pa3paboTka TeXHONOTUN U MPOEKTUPOBAHUE IIEMEHTOB
CUCTEM BOJIOCHA0XEHHUS W BOJOOTBEACHUS IMpeaycMoTpeHo BbimonHeHue 40 vacos
NPaKTUYECKUX paboT, HAMpaBICHHBIX HA (GOPMHUPOBAHUE )JIEMEHMOE C1E0YVIOUAUX
KomnemeHuui.

OK 1. BeiGupats crocoOsl pemieHus 3a1a4 mpodeccnoHaaIbHON IeaTeTbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 2. OcymecTBiarh NOWCK, aHAIW3 W HMHTEPIPETAUIO0 HHPOPMAIINH,
HEOOXOUMOM I BBIOJIHEHUS 3a1a4 PO eCCHOHATBHOMN JAEITeIbHOCTH

OK 3. [InanupoBaTh M peain30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE

OK 4. PaGoTtath B KOJUICKTUBE U KOMaHJe, Y PEKTUBHO B3aUMOCHCTBOBATH C

KOJUICraMH, pyKOBOJACTBOM, KIIMCHTAMHA



OK 7. CopelicTBOBaTh COXpPAHEHHIO OKpYXKAlOLIEH Cpeabl, pPecypcocOepexeHuto,
3 PEeKTUBHO NEMCTBOBATH B UPE3BBIYAWHBIX CUTYAIUSIX
OK 9. Hcnonb3oBaTh MHPOPMALMOHHBIE TEXHOJOTUU B MPO(hEeCCHOHATBHOM
NEATEIIbHOCTH
OK 10. TIlone3oBaTbcs  mpodecCHOHAIBLHOW  JTOKYMEHTAIlMed  Ha
rOCyJJapCTBEHHOM M MHOCTPAHHOM SI3BIKE
I[IK 1.1. IlpuHumaTe y4yacTu€ B MPOEKTUPOBAHHM DIIEMEHTOB CHCTEM
BOJIOCHA0KEHUS U BOJIOOTBEACHUS
[IK 1.2. Onpenensate pac4€THBIE pacXxoabl BOJIbI
[1K 1.3. Pa3pabareiBaTh TEXHOJIOTHUECKHE CXEMbI OUMCTKH BOJBI U 00pabOTKH
0CaJIKOB
I[IK 1.4. Tlpou3BoguTh pacueTbl JJIEMEHTOB CHUCTEM BOJOCHAOXKEHHUS U
BOJOOTBEACHUS
IIK 1.5. Pa3pabarpiBaTh 4YEpTEKH DJIEMEHTOB CHCTEM BOJOCHAOXKEHUS U
BOJOOTBEACHUS
I[IK 1.6. Onpenenarb, aHaIU3UpPOBaTh M  IUIAHUPOBATh  TEXHHUKO-
HPKOHOMHYECKHUE TTOKA3aTeIN CUCTEM BOJIOCHAOKEHHS M BOJIOOTBEICHUS
[IK 1.7. YcranaBiuBaTh COOTBETCTBUE IIPOEKTHBIX peleHn i
IPUPOJTO0XPAHHBIM TPEOOBAHUSIM.
YMEHMUIA:
— pa3pabaThiBaTh TEXHOJOTUYECKHE CXEMbI OYMCTKH MPUPOJIHBIX M CTOYHBIX BOJ,
CXeMbl 00pabOTKH OCAIKOB;
— YUTaTh W BBIMOJHATH UYEPTEXKH DIIEMEHTOB CHCTEM BOJOCHAOXKEHUS W
BOJOOTBEACHUS;
— paboTaTh ¢ HOPMATUBHBIMHU TPABOBBIMU AKTAMH;
— COCTaBJSTH BEIOMOCTH U crenudukanuu oO0OpyJAOBaHHS W MaTEpPHANIOB,
3JIEMEHTOB MMPOEKTUPYEMBIX CUCTEM BOJIOCHA0KEHHS U BOJIOOTBE/ICHHUS;
— BBIMOJHATL M OQOPMIISITH pacyeTbl MPOEKTHUPYEMbIX JJIEMEHTOB CHUCTEM

BOI[OCHa6)KCHI/I$[ H BOOJOOTBCACHMUA,



— TOJIB30BATHCS PACUETHBIMU MPOrPAMMAMHY;

— BBINOJIHATH PACYETHI JIEMEHTOB CAHUTAPHO-TEXHUUECKUX CUCTEM;

— YUTaATh U BBIOJIHATH YEPTEKU CAHUTAPHO-TEXHUUECKUX CUCTEM;

— MPUMEHATH COBPEMEHHbBIE TEXHOJOTMH CTPOUTENBCTBA CUCTEM BOJIOCHAOXKEHUS U
BOJOOTBEACHUS;

— HCMOJb30BaTh HMHMOPMAIMOHHBIE TEXHOJOTMHM TpPU MOA00pEe U  TOUCKE
HEO0OXO0IUMOT0 000PY/I0BaAHUS;
3HAHUM:

— OCHOBBI IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS;

— COCTaB U MOPAJIOK pa3pabOTKU MPOEKTHOMN JTOKYMEHTAIUN;

— CTPOUTEJbHBIE HOPMBI U NPAaBUIIA,;

— TEXHOJIOTHUIO BBIMOJHEHUSI CTPOUTEIbHO-MOHTAKHBIX padoT;

— TepeoBbIe TEXHOJIOTUU U COBPEMEHHOE 000pYI0BAHHUE;

— OCHOBHBIE THJIPOTEXHUYECKHE COOPYKEHHUS, MCIOJIb3yEMbIE B CHCTEMAax
BOJIOCHA0KEHUS ¥ BOJIOOTBEACHHUS;

— COBpPEMEHHOE HacOCHOE 000pyI0BaHUE.

[Ipaktuueckue pabOTHl BBIMOITHSIIOTCS CTYACHTAMH COIJIACHO 3a/IaHHOMY
BapuaHTy. Jlo Hayayiia BBIMONMHEHHS PAOOTHI CTYAEHTHI JODKHBI O3HAKOMHUTBECS C
HeNnblo paboThl, TEOpPHEW MO JaHHOW TeMe, TMOPSAIKOM BBIIOJHEHHS PAaOOTHI H,
OTBETHMB  HAa  BONPOCHl  MpPENoOAaBaress, IMPUCTYNUTb K  BBIINOJHEHUIO
WHJVMBHUIYaJIbHOTO 3aJJaHUS.

[lo pe3ymnbTaTam BBITIOJIHEHHOW MPAKTHYECKOW pPaOOTHI CTYNEHTHI TOJKHBI
oQOpMHUTH OTYET B COOTBETCTBUU C TPABWIAMH, TPUBEICHHBIMH B METOJIUYECKHUX
yKa3aHUSIX, 1 OTBETHTHh Ha KOHTPOJbHBIC BOMPOCHL. THUTYIBHBIN JHCT JOKEH OBITh

0(OpPMIICH B COOTBETCTBHH C MPHIIOKCHHEM A.



Ilepeuenb npakTHYeCKUX padoT

KomnuectBo
No 9JacoB Ha
Ne Tembr - Bun 1 HanMeHOBaHUE PaOOTHI BBITIOJTHEHUE
3aHSITHSI N
ay TUTOPHOM
paboThI
1. llpakxmuueckasn paboma Ne I «OnpeneneHue 2
PacYeTHBIX PACX0JI0OB CTOYHBIX BOJ| KHIIOH
3aCTPOUKHY.
2. Ilpakxmuueckasn paboma Ne 2 «OnpeneneHue
PacYeTHBIX PACXOJI0OB CTOYHBIX BOJT 2
IPOMBIIIJICHHOTO TPEIITPHUSTHS
3. llpaxmuueckas paboma Ne 3 «TpaccupoBka 2
CETEH BOJIOOTBEICHHMSI TOPOIa»
4, lIpaxmuueckas paboma Ned «OnpeneneHue
HAYaJIbHOM TJTyOWHBI 3aJI0KCHHS YITUIHOU 2
CETH BOJIOOTBEICHHMSI
S. lpaxmuueckas paboma Ne5 «OnpeneneHue
pPacCUeTHBIX PACX0JI0B HA PACUETHBIX y4acTKaX 4
2 CETH MPHU MOMOIIY MOAYJISI CTOKa
GE 6. llpaxmuueckas paboma Ne 6 «OtpaboTka
2 MEPBUYHBIX HABBIKOB padOT CO CITPaBOYHO- 2
§ HOPMAaTHUBHOU JINTEPATYPOI»
= 1. Ilpaxmuueckas paboma Ne 7
g «'mapaBIMYECKUMN pacueT HECKOJIBbKHUX 4
o Y4aCTKOB CETH BOJJOOTBEIICHUSD)
g 8. Ipaxmuueckasa paboma Ne 8§ «Pacuer
= Tokepa» win «PacueT u KOHCTpyupoBaHUe 2
KaHaJM3aIMOHHOTO KOJIO/Ia U3 COOPHBIX 3K/0
AIIEMEHTOBY
Q. IIpaxmuueckasa paboma Ne 9 «IlocTpoeHue
IPOJIOJIEHOTO MPO( IS CETH BOJOOTBEICHUS 2
(o pe3ynbTaTtaM TUAPABINYECKOTO pacyeTa
np. 3aH. Ne7)
10. Ipaxmuueckasa paboma Ne 10 «Pacuet
MIPOM3BOIUTEIbHOCTH TJIABHOW HACOCHOM 2
CTaHITUN
11. Ilpaxmuueckas paboma Ne 11
«OmpeneneHne KOHIICHTPAIINA 3aTPA3HIIONINX 2

BEIIECTB CMECHU OBITOBBIX U
MIPOM3BOJICTBEHHBIX CTOYHBIX BO
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12.

llpakmuueckasa paboma Ne 12
«OmnpeneneHne HEOOXOIUMOMN CTEIICHU
OUYHCTKU CTOYHBIX BOJI»

13.

lIpakxmuueckas paboma Ne 13 «Ilonbop
TUTIOBOM PEIICTKH 10 PACYCTHBIM
napamerpam. OmnpeneraeHne KOTnIecTBa
3arpsi3HCHHM, 3a/ICPKUBAEMBIX Ha PEIICTKAX)

14,

lIpakxmuueckas paboma Ne 14 «Ilonbop
IIECKOJIOBOK 10 PacCUYETHBIM MapaMeTpaM.
Pacder meckoBBIX TIOIIA 0K

15.

Ilpaxmuueckas paboma Ne 15 «KomnoHoBKa
COOPYKEHUN MEXAHUYECKOW OUYUCTKN»

16.

llpakxmuueckas paboma Ne 16 «OueHka
2 GeKTUBHOCTH PabOTHI a9POTSHKOB)»

17.

IIpaxmuueckasa paboma Ne 17
«BpruepurBaHuE TEXHOJIOTHYECKUX CXEM
OMOJOTUYECKON OUYNCTKHU CTOYHBIX BOJI C
Pa3ITUYHBIMUA COOPYKEHHUSIMU 00pabOTKH
ocaJKay

18.

Ilpakxmuueckas paboma Ne 18 «IIpusizka
acrnopTa TUMOBOTO MPOEKTa OUUCTHBIX
COOPY>KEHUN BOJOOTBEICHUS

HUTOI'O:

40




Coaep:xanne oT4éTa M TPeOOBAHUSA K €ro 0()OPMJICHHIO
1.  Otuér no npakTHUuecKoi paboTe BBITOIHIETCS B COOTBETCTBUH C TPEOOBAHUSMHU
nevctByromux cragaaptos ('OCT).
2. Otuér BKJIIOYAET B ceOs paslesbl, OTpPaKalollMe BCE 3Tallbl BbIOJIHEHUS
paboTHI.
2.1. Homep, Ha3BaHue U LIETb PAOOTHI.

Lenp paboTbl OTpa)kaeT OCHOBHBIE 3a/aUud TEOPETUUYECKOrO IIaHa B JAHHOM
pabore.

2.2. PacuérHoe 3amaHue.

Kaxnpiii sranm pacuéra AODKEH HMETh CBOM IOA3arojIOBOK, TNPUBOIUTCS
pacu€tHas cxema (Ipu HEOOXOAMMOCTH), UCXOJHBIE JTaHHbIE, pacuéTHbIe (HOPMYIIBI,
pPE3yNbTaThl PACUETOB B BUJIE TAOJIUIIBI.

3. TI'paduueckas dyactp oTué€ra (CXEMbl, TaONMIIBI, AUArpaMMbl, TpapuKH)
BBINOJIHAETCSA KapaHIallloM C IPUMEHEHUEM YEPTEKHBIX HHCTPYMEHTOB.

4. Kaxnas ordyeTtHas paboTa JOJKHA OBITh aKKypaTHO O(QOpPMIIEHA M BIIOKEHA B
nanky c ¢ainamMu. OT4eT MOXKHO BBIIOJHATH B PYKOIIMCHOM BapHaHTE WM C IpUMeE-
HenueMm I1K. TlepBriii ¢aiin B manke AOJKEH COACPKATh TUTYJBHBIA JIUCT YCTAHOB-
neHHoro ooOpaszna (mpwioxenue A). Kaxknmas ordeTHas paboTa IMOIIMMCHIBACTCS
npernojasareeM Iociae €€ 3alUThl U XPAaHWTCS B MAalKe y CTyJAEHTa 0 KOHLA
TEKyIIero ceMecTpa. B KoHIle cemecTpa CTyAEHT O0s3aH CIaTh IMAanKy CO BCEMH,
MOJIMMCAaHHBIMU TIpenoAaBaTesneM, padoTaMu M MOJYYHUTh 3a4eT MO MPAKTUYECKUM
paboTtam 3a cemecTp. 3adeT MO MPAaKTHUECKUM paboTaM 3a CEMECTp CTaBUTCS MpHU

HaJIn4uu B ITAIIKC BCCX OTUCTHBIX pa6OT, IMPOBCACHHLIX B I'PVYIIIIC.

Kpurepuu oueHuBaHus:

- OLEHKAa «OTJIMYHO» BBICTABISICTCS 00ydaromieMycsi 3a paboTy, BBINOJHEHHYIO
0e3011M00YHO, B MOJTHOM 00bEME C YUETOM PallMOHATBLHOCTU BHIOPAHHBIX PEIICHUI;

- OIIEHKA «XOpOIIIO» BBICTABIAETCS 00ydaronieMycsi 3a padoTy, BHIMOJHEHHYIO

B ITOJTHOM 00BEME C HCOO4YCTaMMU,



- OLICHKA «YJOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydamolemycs 3a padory,
BBINIOJIHEHHYIO B HE MOJHOM oObeMe (He MeHee 50% NpaBUIIBHO BBITOJHEHHBIX
3a/laHuii 0T o011ero oobeMa padboThl);

- OLIEHKAa «HEYJIOBJIETBOPUTEIBHO» BBICTABISAETCS OOydaromemycs 3a padoTy,
BBIIIOJIHEHHYI0O B HEe TOJHOM oObeMe (MeHee 50% mpaBWIBHO BBIOJHEHHBIX

3aJlaHui OT 001Iero oobeMa padoThl).



INPAKTUYECKASA PABOTA Nel

HA3BAHUE TPAKTUYECKOWM PABOTHI: OIIPEJEJIEHUE PACUETHBIX
PACXOJIOB CTOYHBIX BO/I X KMJIOU BACTPOUKU

eab padoThI:

— OCBOUTH METOJIUKY OIPEEICHUS PACUETHBIX PACXOJA0B CTOUYHBIX BOJ KUJIOU
3aCTPOVKH,;

— HAYYUTHCS OMPEACIISITh CPEAHUE U PACUETHBIE PACXO/bl OBITOBBIX CTOYHBIX
BOJ;

— HAYYUTHCS PACHPEaCIISITh M0 YacaM CyTOK PacXoj| OBITOBBIX CTOYHBIX BOJ;

— HAy4YuTbCS TOJIb30BaThCSl MPU  BBIMOJHEHUM PACUY€TOB HOPMATHUBHO-

CIIPaBOYHOMU JINTEPATYPOM.

3Hanus (akTyanuzamnus):

— METOJMKU OMNPENENICHHUs] CPEIHUX M PACUETHBIX PACXOJO0B CTOYHBIX BOJ
KUJIOU 3aCTPOMKHU;

— MIpaBUJ ONPENENICHUs yIEIbHOW HOPMBI BOJOOTBEACHUS W HapameTphl, OT
KOTOPBIX OHA 3aBUCHT;

— XapaKTePHUCTUKH KOIPDHUITUEHTOB HEPABHOMEPHOCTH;

— TmepevyHst HeoOX0IUMOMN CITPABOYHOM JIUTEPATYPHI.

YMEHUs:

OIIPCACIIATh PACUCTHOC KOJINYCCTBO )I(HTGJIeﬁ;

OIPEAETSATh CPEHUE U PACUETHBIE PACXO/Ibl CTOYHBIX BOJI JKHJIOM 3aCTPOMKH;
— omnpenensatb Ko3QGUIMEHTb HEPABHOMEPHOCTH;
— pacmpenenaTb CPeAHECYTOUHBIA PAcXo] MO YacaM CYTOK C y4eTOM OOIIero
Kodh puIrieHTa HEPaBHOMEPHOCTH;

— T0JIb30BAThCSI HOPMATHBHO-CIIPABOYHOM JIUTEPATYPOH.

10



OCHOBHBIE TEPMHUHBI ! ITOHATHUSA

[Tpu mpoeKTUPOBAHUU CHUCTEM BOJOOTBEJCHUS HEOOXOIUMO 3HATH PACUCTHHIC
pacxoabl CTOYHBIX BOJI, KOTOPHIE OIMPEICISIIOTCS 3aJaHHBIM YHCIIOM >KUTEIICH Ha
00BEKTE BOJOOTBEICHUS U KOJTUYECTBOM ITPOU3BOCTBEHHBIX CTOYHBIX BO/I.

Pacuemnoe yucno srcumeneti onpeaenstor no Gopmyiie

N = pF, (1.2
re P — IUIOTHOCTh HaceleHHs (YUCIIO JKUTEICH, mpuxoasmmxcs Ha 1 ra
TUTOIIA M 32 BEIYETOM YIIHIT), YeJI/Ta;

F — mnomans kBapraios, ra.

Yoenvnas nopma 60o0oomeeoenusi (g — 3TO CPEAHECYTOUHBIN (32 TOM) pacxos
CTOYHBIX BOJ, OTBOJAMMBIA OT OJTHOTO YeJIOBEKa, JI/CYT.

JTa HOpMa 3aBUCHUT:

- OT YPOBHSI CAHUTAPHO — TEXHUYECKOTO 000PYI0BaHUS 3/IaHU;

- OT KJIMMATHYECKUX YCIOBHIA.

B tabmuume 1 (CHuIl 2.04.02 — 84) moka3aHa 3aBUCHMOCTb CTCIICHH

0JIaroyCTporCcTBa 3/JaHU M BETUYMHBI YICTLHOTO BOJIOOTBEICHHUS.

Ta6Jmua 1- HOpMBI BOJOOTBCIACHUA OBITOBBIX CTOYHBIX BOJ HACCJIICHHBIX MCCT

. . . BonooTrBenenue Ha 0JHOTO
Crernienpb 01aroycTpoiicTBa pailoHOB KHUIIOH
. KHUTEIISl CPeTHECYTOUHOE
3aCTPOMKHU
(3a rox), N/CyTKH

l. 3actpoiika 3/IaHUSMU, 000pyI0BaHHBIMU
BHYTPEHHHM BOJOMPOBOJOM U KaHalIW3alueun, Oe3 125 -160
BaHH
Il. 3acTpoiika 3IaHUSIMU, 000py1I0BaHHBIMHU
BHYTPEHHUM BOJONPOBOJAOM U KaHalIM3alUe U 160 — 230
BaHHBIMU C MECTHBIMHU BOJOHArPEBATEISIMU
1. 3acTpoiika  3JaHUSIMH, 000pyI0BaHHBIMU
BHYTPEHHHM  BOJIONIPOBOJIOM,  KaHANW3alMEeH | 250 — 350
CUCTEMOM [EHTPATM30BAHHOTO ropsiyero
BOJIOCHA0KEHUS

HpI/ITOK CTOYHBIX BOJ KOJIeOJIETCS 110 CyYTKaM B IIpCaciaax roga 1 110 4acaM CyTOK.

Koaghdpuyuenm cymounoii nepasnomeprocmu CTOYHBIX BOJT
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K1 =Q1/Q-, (1.2)
rae Q1, Q2 - MakcuManbHBIN U CpeAHUN CYTOUHBIN pacxo/ 3a TOJ.
Koadduiment cyTouyHoil HEpaBHOMEPHOCTH HCHOJIB3YIOT TMpU  aHAIIU3e
KOJ1e0aHUi OBITOBBIX CTOYHBIX BOJ OT ropoja. B 3aBUCHMOCTH OT MECTHBIX YCJIOBUM
oH pageH 1.1 - 1.3.

Koagpghuyuenm uacosoii nepasnomeprocmu CTOUHBIX BOJ
K> = qu/qq, (1.3)
rae (i, J2 - MAaKCUMAJIBHBIA ¥ CPETHUIA YaCOBBIC PACXOJbl B CYTKH ¢ MaKCHUMAaJIbHBIM
BOJIOOTBEICHUEM.
a) 00WULL MAKCUMATBHBLU KOIPuyueHm HepasHoMepHOCmu
K=KiK> = (24 q1/24 q)(q/02) = qu/q, (1.4)
r7ie ( — CpeHedacoBOM Pacxo/l B CYTKH CO CPETHUM TOCTYIIJICHHEM CTOYHBIX BOJI.
6) 006WUTI MUHUMATbHBIL KO3 DuUYUEeHm HepABHOMEPHOCTU
Kin = gm/q, (1.5)
r7ie Om — MUHUMAJIBHBIN YaCOBOW PacXo]l B CYTKH ¢ MUHUMAJIBHBIM BOJIOOTBEICHUEM.

Tabmuma 2 - OOmmit kK03(pGUIMEHT HEPAaBHOMEPHOCTH BOJOOTBEACHHUS OBITOBBIX
CTOYHBIX BOA JJisl pacueTa cetu (CHull 2.04.03 — 85)

OO6mmit CpenHuii pacxoJl CTOYHBIX BOJ, JI/C
Koa( puImeHT 5000
HEPaBHOMEPHOCTH 5 10 20 50 100 | 300 | 500 | 1000 u
MIPUTOKA CTOYHBIX BOJI Oosee
MaxkcumainbHbiil K 2,50 12,10 [1,90 [1,70 1,60 | 155 |150 |1,47 |1,44
MunauManbHbIH K 0,38 |0,45 | 0,50 | 055 [059 |0,62 |0,66 |0,69 |0,71
Pacuemmnwtii pacxo0 — >T0 HauOOIBIIUNA BO3MOXHBIM PacXojl, KOTOPBIH

MOJKCT IIOCTYIIMTb B BOJOOTBOIAIIYIO CCTb, M Ha KOTOpBIﬁ JOJIDKHBI OBITH OHH

pacCUMTaHBbI.

PacuetHbie pacxoabl OBITOBBIX BOJA OT TOpoja OMPEACINSIOT MO CIEAYIOIINM
dbopmymnam:
- CPEIHECYTOYHBIN:

Q2 =qs N/1000, m*/cym, (1.6)

12



— MaKCUMAJIbHBIM CYTOYHBIN:

Q1 =(qs N/1000) K1, m*/cym, (1.7)
— CpPEHEYACOBOW:
q =qs N/(1000-24), ym3/u, (1.8)
— MaKCHUMAaJIbHbIN YaCOBOM:
q: = q K, m*/u, (1.9)
— CpPEIHECEKYHIHBIN:
Omids = gs N/(24+ 3600), /c, (1.10)

— MAaKCUMAaJIbHbIN CEKYHIHBIN:
Omax.s = Omids * K, ale,
r7ie Js— YJEITbHOE BOJOOTBEICHUE OBITOBBIX BOJI, JI/CYT Uel,
N — pacueTHO€ YUCII0 KUTEIEH.
Hopmamu BojooTBeieHUST OBITOBBIX BOJI OT TOPOJa HE YUUTHIBAKOTCS PACXOIbI
BOJIbI, MOCTYMNAIOIINE OT JOMOB OT/AbIXa, CAHATOPHEB, MPOPUIAKTOPHUEB U JAp. DTH

pacxoabl BOABI OIIPCACIIAIOTCA U YUHUTBIBAIOTCS OTACIIBHO.

IopsinoK BINOJTHEHUS PAa0OTHI:

1. TTonp3ysich TEHIJIAHOM, OTPEACIIUTH IJIOIA]Ib KHJIOU 3aCTPOMKHU.

2. OnpenenuTh pacuyeTHOE KOJUYECTBO KUTEIICH.

3. Onpenenuth yACIbHYIO HOPMY BOJOOTBEACHHUS COTJIACHO CTEICHU
0JIaroyCTporCTBA 3/TaHHM.

4. OnpenenuTh CpeAHHWE W PACUCTHBIE PACXOJbl CTOYHBIX BOJ C Y4YE€TOM
Kod(pdumeHTa HEPaBHOMEPHOCTH, IIOJYyYCHHBIC PE3yJIbTaThl 3aHECTH B TaOJHUIY
(cM. Tabm.3).

5. PacnipeiennuTh cpeIHECYTOUHBIM pacxoj MO YacaMm CYTOK (CM. MPUIIOKECHHUE

B) ¢ yuerom o6rrero koa¢dunmeHTa HepaBHOMEPHOCTH (CM. TaOI. 4).
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Tabmuia 3 - Pacxo/pl CTOYHBIX BOJ OT KHJIOW 3aCTPONKH

[Tnomans 3actpoiiku F, ea

[T;moTHOCTE HaceleHUus

P, uen/za
PacuerHoe u4mcio xuTenen
N, uen.

CpenHsist HOpMa BOJIOOTBEACHHUS

Cpennuit pacxon Koaddurnmentsr Pacuetrnsie pacxoms
CTOYHBIX BOJT HEPaBHOMEPHOCTH CTOYHBIX BOJI
g
& IS = . = =
o = = a2 . = = O = Q
x| B S = : $ |E8. |32, 25
_ = o 8 o St 2 S T 9% E 5y TS o~
S o = g = s = a4 8 a3 -
S| 2% £ Bl = 52§58 E5 ¢
> £ Z 8 o 3 2 = SE §Sx § §F 3
s 2| 2 1| 8.5 = S SE §gES § EE ¢
z S| ES| o 2 SE §52 158
(o] > O = e = 2z48 809 2 0o
59 27 g S8 |2e9Eg9 &%
Q. &
5 @) & O = |2F | = 5

Tabnuma 4 - PacnipeneneHue cpeTHECYTOYHOTO PacXoa OBITOBBIX CTOYHBIX BOJI

0 YacaM CYTOK B 3aBUCUMOCTH OT 00111ero ko3 duiienra HepaBHOMEPHOCTHU

Bof00TBenAEHUS (Ko

Yacel cyTok

BbrIiTOBBIE BOBI OT TOpOA

%

0-1
1-2
2-3

23-24

Htoro

100%

Hcexoonwie oannnie

['eHepanbHBINA TIaH TOPO/Ia B COOTBETCTBUU C HOMEPOM BapHaHTa B MacliTade

1:10 000 wmiwm 1:5 000

Tabnuma 5 - JlaHHBIE 110 KWIION 3aCTpOKe

Xapakrepuc
Crenenp
THKa . . ['my6una
. [TnoTHOCTH | GAroycTpoii- Paiion
paiioHOB . 3aneranus | Kareropus
Bapu | sactpoiix HaceJeHMs | CTBa 3/1aHUIl | CTPOMUTENHCTBA rpyHTOBBIX| rpyHTa
’ yen/eca  |(CHull12.04.02-  (oGmacts)
aHT | 3TaXXHOCTb BOJI, M
. 84), tabm. 1
3JIaHUH
1. 2-3 200 1 ITepmb 6,2 CYTJIMHOK
2. 2-3 330 1 Ilerpo3aBoack 5,8 CyHech
3. 5-10 350 2 Hoocubupck 6,2 CYTJIMHOK
4. 8-10 200 2 bapnayn 6,4 CyIech
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[Tponomxenne Tabnuibl 5

5. 6-8 340 3 Camapa 6,8 CYTJIMHOK
6. 5-6 220 3 CBIKTBIBKAp 6,7 CyIeCh
7. 7-8 270 2 Kpacnopap 7,0 CYTJIMHOK
8. 2-3 250 1 Pocros-Ha- Jlony 7,2 CyIech
9. 5-10 270 3 Yoda 7,4 CYTJIMHOK
10. 5-10 330 3 Benukue Jlykn 7,6 CyIech
11. 2-3 300 2 Yeasa0nHCK 7.8 CYTJIMHOK
12. 5-6 350 3 ExarepunOypr 5,0 CyIech
13. 5-10 250 3 Bonrorpan 52 CyIech
14. 8-10 350 2 Koctpoma 5,4 CYTJIMHOK
15. 8-10 330 3 MxeBck 5,6 CyIech
16. 2-3 300 1 Kazanp 5,8 CYTJIMHOK
17. 2-3 350 3 ExarepunOypr 6,0 CyIech
18. 5-10 325 3 YenaOuHcK 6,0 CyIech
19. 7-8 300 2 OMcK 6,4 CYTJIMHOK
20. 7-8 325 3 Kypran 6,6 CyIech
21. 5-6 250 2 CapartoB 6,8 CYTJIMHOK
22. 5-10 350 3 H. Hosropon 7,0 CyIech
23. 5-6 200 2 [ensa 7,2 CYTJIMHOK
24, 8-10 290 3 IIckoB 7,4 Cynech
25. 2-3 200 1 AcTtpaxaHb 7,6 CYTJIMHOK
20. 7-8 250 3 Openoypr 7,8 Cynech
27. 8-10 350 3 Camapa 8,0 CYTJIMHOK
28. 5-6 300 3 C. IlerepOypr 6,0 Cynech
29. 2-3 200 1 CMoJteHcK 5,0 CYTJIMHOK
30. 5-10 325 3 Yena0MHCK 6,0 Cynech

KoHTpoabHbIE 3a1aHNA:

. IosicHuTe, KaKk ONpeaeIIIOT paCYETHOE KOJIUYECTBO KUTEIICH.

. Pacckaxxute 0 METOIMKE U MOPSIIKE OMPEIETICHUSI PACYETHOTO Pacxoja OBITOBBIX
CTOYHBIX BOJ KUJION 3aCTPOUKH.

. Jaiite onpeneneHue ynenbHOM HOPMBI BOJOOTBEICHUS U HA30BUTE IapaMeETPHI,
OT KOTOPBIX OHA 3aBUCHT.

. [osicauTe, nus 4ero MCMoNb3yrOT KOAD(HUIIMEHTH HEPAaBHOMEPHOCTH U KaK HX

OIIPEICIISIOT.
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IHNPAKTHYECKAS PABOTA Ne 2

HA3BAHUE NPAKTUYECKOM PABOTHI: OIIPEJEJIEHUE PACUETHBIX
PACXOI0OB CTOYHBIX BO/I [TPOMBILIUJIEHHBIX ITPEAITPUATNA

eab padoThI:

1. copMupoBaTh NpakTUYECKUE YMEHHUSI B OMPECICHUN PACUETHBIX PACXO/I0B
CTOYHBIX BOJ] TPOMBIIIJIEHHOTO MPEINPUSATHS;

2. OCBOMTh METOJMKY pacyeTa pacyeTHBIX pacXOJOB CTOYHBIX BOJI
e ANPUITHS;

3. HQYYUTHCSI CBOJMTH IIOJYYCHHBIE pacyeThl B TaOJUIBI  (CBOJHBIC

BEJIOMOCTH);

3HaHMA (aKTyanu3anus):

— NPUHLMIIA  ONpPEJEJCHHUS  YICJIBHOTO  BOJOOTBEJIEHUS  OBITOBBIX U
IIPOU3BOJICTBEHHBIX CTOYHBIX BOJ IIPOMIIPENIPHUSITHS;

— METOJUKH ONPEIEICHUS PAaCUYETHBIX pacXOJ0B OT IPOMBIIIJIEHHOTO
pEaNpUATHUS;

YMEHHS:

— BBIIIOJIHATH PAacyeT PAaCUETHBIX PACXOAOB CTOYHBIX BOJ IPOMBIIIIEHHOTO
peaNpUATHUS;

— MOJyYCHHbIE Pe3yJIbTaThl PACUETOB CBOIUTD B TAOIMIIBI (CBOHBIE BEJOMOCTH);

— pacrpenenaTb CyTOUYHBIM Pacxo] NPEeANPHUATHS IO YacaM CYTOK.

OCHOBHBIE TEPMHUHBI U ITOHATUSA
[Ipu mpoeKTUpOBaHUM CHCTEM BOJIOOTBEACHHUS HEOOXOAMMO 3HATh PACUETHHIE
pacxonpl CTOYHBIX BOJ, KOTOPBIE OINPEAECIAIOTCS 3aJaHHBIM YMCIIOM JKHUTEJIEH Ha
00BEKTE BOJOOTBEACHHSI M KOJMYECTBOM IPOU3BOACTBEHHBIX CTOYHBIX BOJA. llpum
OIPEJENICHUH YHCIIa KUTEJIEH B TOPOJIax OTAEIbHO MOJCYUTHIBAIOT YUCIO pabouux U
CIIyallMX Ha NPEANPHUITHH, TaK KaK OHHU MOTPEOIISAIOT JOMOTHUTEIBHOE KOJIUYECTBO
BOJIbI HA OBITOBBIE HYK/IbI.
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OT T[pPOMBINIJICHHBIX NPEANPUSATANA  PacXod CTOYHBIX BOJ  SBIISETCS
COCPEOTOYEHHBIM, IOCTYHAIOIIMM B  ONMKaWIIMKA  pacyeTHbId ydyacTOK, U
omnpenenseTcss Kak HauOoJblas cymMMa MPOU3BOJCTBEHHBIX, OBITOBBIX M AYIIEBBIX
CTOYHBIX BOJ B MAaKCUMAJIbHYIO CMEHY.

Voenvrnoe s6o0oomeedenue 6vimogvlx 600 OM NPOMBIULIEHHBIX NPEONPUAMUL —
3TO pacxo]l BOABI JUTPOB B CMEHY OT OJAHOr0 pabOTaIoOIIEro, 3Ta HOpMa OJMHAKOBA
JUISL  TIpEANPUSTAA  BCEX OTpaciiel MPOMBIIIJIEHHOCTH W HE 3aBUCHUT  OT
KJIIMMAaTHYECKUX YCIOBUH.

Pacxoovt 600b1 om Oywieil u HOJCHBIX 6aHH OIPENEISIOTCS O YacCOBBIM
pacxoaam Boasl B cootBeTcTBUU co CHUIT 2.04.01-85:

- Ha OJIHYy AymieByro ceTky — 500 i/4;

- Ha OJTHY HOXKHYIO BaHHY co cMecuTtesieMm — 220 J1/4.

KoadpunmeHnt yacoBoit HEpaBHOMEPHOCTH MPHUTOKA OBITOBBIX CTOYHBIX BOJ
NPAKTUYECKH  OAMHAKOB  JJIi  PA3IMYHBIX  OTpacie  IPOMBIIUIEHHOCTH

(cm. Tabnuiy 6).

Tabmuma 6 - PexxuM oTBeeHUS OBITOBBIX BOJ] IPOMBIIUICHHBIX TTPEATIPUITHI

XO0J0IHBIN 11eX, 25 1/(cM uen) ["opstumii niex, 45 1/(cM uen)
Yacel cMeHbI 3Hane<HI/Ie_K6 npu Pacxosst B % 3HaquI/I_e Ks npu Pacxos! B %
6x =3 Ker=2,5
0-1 1 12,5 1 12,5
1-2 0,625 6,2 0,6 7,5
2-3 0,625 6,2 0,6 7,5
3-4 0,625 6,2 0,6 7,5
4-5 1,5 18,75 1,5 18,75
5-6 0,625 6,2 0,6 7,5
6-7 0,625 6,2 0,6 7,5
7-8 3 37,5 2,5 31,25

Pacuemnvie pacxoovr 6vimosvix 600 0m NPOMBIULIEHHBIX NPEONPULMUL

OTIPEJIEIISIFOTCS TIO POopMYyIIam

Qmid = (25 N1+ 45 N2)/1000, m3/cym; (2.1)
Qmaxen = (25 N3+ 45 Na)/1000, m>/cm; (2.2)
0 maxs = (25 N3 Ksx + 45 Na Kz.)/t -3600, w/e, 2.3)
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rae Niu N2 — uncno paborammux B CyTKA IPH yAEIBHOM BOJIOOTBEACHHUH
COOTBETCTBEHHO B XOJIOJHBIX M TOPSUHX Iexax 25 u 45 n/cwm;

N3 u Nz — uymcino paboTalmuUx B CMEHY C MaKCHUMaJIbHBIM YHCIOM
paboTaromux MpH YISIHHOM BOJOOTBEJACHHWU COOTBETCTBEHHO 25 u 45 n/cm Ha
OJIHOTO pa0OTalOIIETO;

Qmid — CpeIHECYTOYHBIH Pacxo/;

Qmax.en — PaCX0/1 B CMEHY ¢ MaKCUMaJIbHBIM YHCIIOM PaboTaroIuX;

Ksx = 3 u K. = 2,5 — xod3ppuuueHTsl 4acoBOW HEPaBHOMEPHOCTH IIpU
yI€IbHOM BOJIOOTBEACHUHN COOTBETCTBEHHO 25 U 45 11/cM Ha 0IHOTO paboTarouero;

t — MIPOOIKUTETFHOCTh CMEHBI, .

Pacuemnvie pacxoowvt 0ywesvix 600 ¢ y4eTOM UX PaBHOMEPHOTO 0Opa3OBaHUs

B T€UeHHEe 45 MUHYT MOCIETHETO Yaca CMEHbI MOYKHO OTIPEICNIUTh 1Mo (popmynam

Qmaxem = Qo.c My + 45/1000- 60, m*/cm; (2.4)
Qcm. = (Qo.c Mo+ 45/1000- 60) * ( New/ Nmax ), m¥em; (2.5)
q2 max.s = (o.c M, /3600, a/c; (26)

r7ie Oo.c — pacxoJ BOJABI YEPE3 OJIHY AYUIEBYIO CETKY, paBHbIN 500 J1/y;
My — 4ncIio ayIIEBBIX CETOK, (Uim);
New u Nmax — uncio pabouyux, MONB3YIOMUXCS AYIIEM, COOTBETCTBEHHO, B
pPacCUMTHIBAEMYIO U B MAKCUMAJIbHbIE CMEHBI;
45 — pOAOIKUTENBHOCTh PA0O0THI AyIlia B MOCIEIHUIN Yac CMEHBI, MUH.
Yucno oywesvix cemox:

Mo = Nmaxtn/ to, (27)
rjae th = 9 — IPOMOIKUTENHHOCTh BOJHOM MPOIEAYPHI OJHUM TOJIB3YIOIIUMCS
IyIIeM, MUH;

to =45 — npoAOIKUTENBLHOCTS PAOOTHI AyIlIa, MUH.
B cetb BonooTBenenus nonagaet 30% CTOYHBIX BOJ OT CyTOYHOTO Pacxojia Ha

IPOU3BOCTBEHHBIE HYKABI, Qmid, M3/cym:

Qmid — an.cym X 30 (28)

100
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Pacripenenenne pacxoloB MPOW3BOJCTBEHHBIX CTOYHBIX BOJA IO CMEHaM
npuHUMAaETCS B % OT CyTOYHOTO pacxoja.
Ecmu nmpeanpustue paboTaeT B TpU CMEHBI, pacxo]l MPOU3BOJICTBEHHBIX BOJI
pacmnpenemnseTcs B CISAYIOIMEeM COOTHOIIICHUH:
— naeBHas — 40-50%;
- BeuepHsis — 30-35%;
- "HouHas — 20-30%
Ecnu npeanpusitue pabotaet B 1Be CMCHBI:
- nueBHas — 50-65%;
— BeuepHsis — 35-50%
PacueT mpou3BOJACTBEHHBIX CTOYHBIX BOJ BEJIETCS HAa MaKCHMAJIbHYIO CMEHY,

Qmax.cm, MS/CM:

Quig X% (2-9)
100

Qmax. cme—

MaxkcumanbHO CCKYH,HHLIﬁ pacxona IMpOU3BOACTBCHHBLIX BOA OIIPCACIIICM IIO

dbopmyie:
3 _ Qmax.CM ]
max.s — 2.10
] T-3600 " (2.10)
20e Qmax.cu — HAUOOJIBIIIMK PAacX0 CTOYHBIX BOJI MPEANPUATHS B CMCHY;

T — poOJKUTENBHOCTD CMEHBI, U,

Kue — xOOPOUIMEHT YacoOBOM HEPAaBHOMEPHOCTH MOCTYIUICHUSA
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ] 3aBHCHUT OT IPOM3BOJICTBA (CM. TabiuIiry 7).
Tabmuma 7 — Kosddumuentst YacoBoil HEPaBHOMEPHOCTH  MOCTYILICHUS
MPOU3BOJICTBEHHBIX CTOYHBIX BOJI JJISl PA3JIMYHBIX OTPACIENA NPOMBIIIJICHHOCTH

Koadpuruentst yacoBoit
Otpacip NpOMBIIUIEHHOCTH
HEPaBHOMEPHOCTH
[peanpusTHs] METAJUTyPTUYECKON TPOMBIIIIICHHOCTH 1-11
[IpennpusaTyisi XMUMUYECKOW TPOMBIIIIIEHHOCTH 1,3-15
[IpennpusTys NUILEBON MPOMBIILIEHHOCTU 15-2
[TpenmpusTas HemT0I03H0-0yMakHON MPOMBITTUIEHHOCTH 1,3-1,8

OO6uuii MakCUMabHBIN pacxoj OT MPEANPUITUN IPU OTBOJIE BCEX KATErOpUi

CTOYHBIX BOJ COCTABHT:
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Omaxs = ql max.s t q2 max.s T q3 max.s (211)
Jlnsg ynoOcTBa PacyeToB IONYYEHHBIE DPE3YJIbTAThl ONPEICIEHUS PACXOI0B

1eIecoo0pa3Ho CBOJAMTH B BEJOMOCTH (CM. TabiuIa 8).

IHopsinok BbINOJTHEHHS PAOOTHI:

1. OnpeaenuTh pacxo NPOU3BOJACTBEHHBIX CTOYHBIX BOJI (CYyTOUYHBIN U B CMEHY).
2. Onpenenuth pacxo ObITOBBIX CTOUHBIX BO/I.

3. OnpenenuTtb pacxoj AYLUIEBbIX CTOUYHBIX BO/I.

4. Tlomy4yeHHbIE JaHHBIE CBECTHU B TAOIHILy (TalI. 8).

5. Pacnipenenuth cyTOUHBIN pacxoa NMPEANPUSITHS IO YacaM CyTOK (Tabi. 9).

6. OnpenenuTb MAaKCUMAIBHBIN pacxo (4ackl U 00BEM).

Tabmuma 8 - CBoHas BEJOMOCTh CYMMAapHBIX PACXOJ0B CTOYHBIX BOJI
IIPOMBILIJIEHHOTO TIPEANPUATUS

BrITOBBIE CTOYHBIE BOJIBI Cro4HbIE BOJIBI Iy IIEBIX
IIpou3sBo
Hopma Pacxox, m® Konuuect Pacxo | P
Yacel Komnu Yucio aro JICTBEH-
BOJOOTB BO pabo - Komu- I
CwMme- | paboTbl 4YecTB nen HBIE CTO-
.| Lex elleHHs TAIOIIHX, YECTBO | CTOYH
Ha Kaxaou (4] NPUXOASIIL YHBIC
Ha 4Yel. o B MOJIb3YI0- JIyILIeB BIX
CMEHBI pabot s Hxes nxcs Ha 1 X B BOJIBI,
aKomI exam | cMeHy JyIIEBYIO N
CMEHY, JIYIIEM B CEeTOK | Hyle
uX CETKY
I CMCHY BBIX
rop. 45
1 8-16
XOJI. 25
rop. 45
2 16-24
XOJI. 25
rop. 45
3 24-8
XOJI. 25
Hroro:
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Tabnuma 9 - Pacipeaenenue cyTOYHOTO PacXxoAa CTOYHBIX BOJ MPEAIPUATHS

10 YacaM CyTOK

Pacxoj1 OBITOBBIX BOJ Pacxon Cymmap | Koodduu. | Pacuernsiii
Yacel IPOU3BOACT | Jlymepple|  HblE HEPAaBHOM. |  pacxojn
CYTOK B XOJI. B I'Op. BCHHBIX BOX | ponpr, M° | pacXopl, | OOMIEro | BMax. dac.
3 3
B% | BM | B% | BMS | BW | BM® M CTOKa M
0-1
1-2
2-3
23-24
Hroro
Tabmuma 10 - MicxoaHble JaHHBIC O TIPEATPUITHIO
KonnuectBo pabounx u
CITy>KaluX B HANOOJIBIITYIO Konnentpanmst
CMEHY p 3arpsiI3HECHUN B
acxoJI
Ba Mpeanpusitue, Yucro Beero [lonb3yronuecs BOJIBI Ha CTOYHBIX BOJaX
pabounx JylieM
pua OTpacib MIPOU3BO/I-
CMCH B 10
HT HpOI/ISBOI[CTBa CTBCHHBIC
CYTKI/I B3BCIIICH
rop. | Xoi. | rop. | XoJ. HYX/IbI o
ex | mex | mex nex HbIM BIIK,
I BEIECTB HoH
aM
1 MsicokoMOUHAT 3 250 | 490 25 50 3100 460 360
2 | Koxesennpii 2 | 120 | 380 | 100 | 300 3300 500 200
3aBO/I
3 | Koxesenubiii 3 150 | 540 | 60 | 250 2500 300 350
3aBO/I
4 | ABTOMOOWILHBIN 2 | 200 | 370 | 150 | 180 1500 250 350
3aBOJ
5 | Llenmonosto— 2 | 580 | 750 | 290 | 370 2100 500 500
6YM3)KHLII/I 3aBOJg
g | Meramnypriueckn 5 | 590 | 370 | 30 | 40 4800 470 400
1 KOMOMHAT
7 | Xumuieckuit 2 170 | 450 | 120 | 210 3500 300 350
KOMOMHAT
g | Mammmoctpoute | 4| gen | 9gg | 480 | 200 2500 400 500
JIBHBIX 3aBOJ
g | TpuxoTaxmas 3 | 740 | 520 | 740 | 250 3900 500 450
¢dabpuxa
10 | 3aBoA 3 | 370 | 250 | 370 | 180 2300 400 300
CTpOI/ITeJ'ILHLIX
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[Mponomxenne Tabmuib 10

11 | Kommarepckas 2 230 | 360 | 230 | 260 1300 450 500
(habpuka
12 | IIuBkOMOMHAT 3 420 570 420 350 1800 500 450

13 | MsacokoMOuHaT 3 510 460 450 200 3700 500 450

KoxeBeHHBIN

14 3 120 | 670 | 120 | 500 2900 450 500
3aBOa
3aBoJ

15 | crpouTenbHBIX 2 400 | 400 180 180 4300 500 500
MaTepHUaaoB

16 | Tauxas 2 300 | 750 | 220 | 620 800 400 340
(habpuka

17 | Aeperoodpabatel | 550 | 5 | 180 | 270 | 1200 450 400
BAKOIIINH 3aBOJT

18 | PammosaBox 3 280 | 200 | 200 | 120 1600 300 500

19 | PemsaBox 3 570 | 940 | 170 | 250 2000 350 500
Iennrono3no—

20 | GymabIit 3 750 | 520 | 350 | 260 2400 200 400
3aBOJI

91 | TpmKOTaNHAR 3 | 420 | 370 | 390 | 150 2800 400 260
(habpuka

9p | JlaKoxpacowHml | 4| 294 | 460 | 400 | 230 3200 370 500
¥ 3aBOJ

93 | Kupmrinbiii 3 250 | 480 | 130 | 210 3600 340 380
3aBOJI

94 | OOoramurenmsha | 4 120 | 380 | 12 38 4000 300 240
s pabpuka

25 | Xne63aBox 2 160 | 450 | 100 | 350 1500 200 400

KoHTposbHbIe 3a1aHKA:

1. JlaiiTe ompenaeneHue yAEIbHOTO BOJOOTBEICHHUS OBITOBBIX CTOYHBIX BOJI
NPOMIIPEITPUSATHS.

2. Jlalite ompeneneHHe YyACIBHOTO BOJOOTBEACHUS ITPOHU3BOJCTBEHHBIX
CTOYHBIX BOJ MTPOMIPENTPUSITHS.

3. O0bsicHUTE, W3 KAaKUX CTOKOB CKJIQJBIBACTCS PAcCXoOJl CTOYHBIX BOJI

MPOMIIPEANPUATHUSA;
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INPAKTHYECKOE 3AHATHE Ne 3

HA3BAHUE ITPAKTUYECKOM PABOTBI: TPACCUPOBKA CETEH
BOAOOTBEAEHUA I'OPOJA

eab padoThI:

— HAy4YMUThCS pa30MBaTh 0OBEKT BOJOOTBE/ICHUS HA OACCEHBI BOAOOTBEICHUS;

— HAY4YUTBhCS  MPOBOAMTH JIMHUM  BOAOPA3JENOB IO  PACHOJOXKEHHUIO
TOPU30HTAJIEH Ha FEeHIUIAHE;

— OCBOUTH IIpaBWJIad BBIIIOJIHCHUSA TPACCUPOBKU ceTen BOOOOTBCACHUS Iropoaa.

3HaHMsA (aKTyanu3anus):

— IIpaBWJI ONpezesieHus: 6acCEHOB BOJIOOTBEICHUS;

— METOJMKH BBIIIOJHEHHUS TPACCUPOBKH CETEN BOJOOTBEIEHUS TOPOAA;

— OCHOBHBIX CXEM TPAaCCHPOBKH;

YMEHHs:

— pa30uBaTbh OOBEKT BOJOOTBEACHUS Ha OAaCCEMHbBI BOJOOTBEACHMUS,

— TIPOBOJWTH JMHUU BOAOPA3JEIOB IO PACIOJIOKEHUIO TOPU30HTAJIEH Ha
I'CHIUIAHE;

— BBIIIOJHATH TPACCUPOBKY CETEN BOJOOTBEIEHUS TOPOAA.
OCHOBHBIE TEPMUHBI U ITIOHATUSA

Pa3paboTky cxeM BOJOOTBOMSIIMX CETEH HAYMHAIOT TOCJE OINPEACICHUS
(OpPUEHTHPOBOYHO) MECTa PACIOJOKEHUSI OUYHUCTHBIX COOPYXKEHHH, K KOTOPBIM
JOJKHO 00€eCTieYBaThCS TPAHCTIOPTUPOBAHUE CTOUYHBIX BOJ.

[lepen cocraBleHHEM CXEeMbl OOCITYyXKHBaeMbIi OOBEKT pa30uBaeTcs Ha
Oacceitapl BomooTBeZeHUs. C ydeToM pacroyIOKCHHsI TOPU3OHTAJeHd Ha TEHIUIAHE
MPOBOMASITCS JIMHUW BOAOpa3AeioB. [lns mpomomkeHus WX A0 B3aUMHOIO
MepeceyeHrss U MEePEecedyeHus ¢ TPaHULAMH OOCIYKHMBAEMOTO OOBEKTa MOXKHO
OPUEHTHUPOBOYHO OMPEIEIUTh YACIO OACCEHHOB BOJOOTBEACHUS U UX FPAHUIIBI.
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CocraBieHHE CXEMBbI BOJOOTBOJAINICH CETH HAYWHAIOT C TPACCHUPOBKHU
KOJJIEKTOpPOB ~ OacceiiHOB  BojooTBeneHus. [log  TpacCHpOBKOW — MOHUMAIOT
pacrmoyio)KeHHEe Ha TeHIIaHE OOBEKTa BOJOOTBEIACHUS, YJIUYHBIX U TJABHBIX
KOJIJIEKTOPOB.

Tpaccuposka 60000m8oOsAWUX cemell 3A8UCUMN.:

v 0T penbeda MECTHOCTH (MAKCHMMAJIBHOE YCIOBUE CAMOTEYHOCTH);

v/ IPYHTOBBIX yCIOBHH (00JIOTO, CKaja, IEPEXO PEK);

v/ pacnosioKeHus BOJIOEMOB (HaIIPaBICHUE JIBUKEHHS BOJIbI).

[IpyHIIMT ~ TPAaCCUPOBKH  JUKTYETCS  HEOOXOAUMOCTBIO  OOCCICUCHHS

HAaMMCHBIICT O BaFHy6HCHI/ISI BHYTPUKBAPTAJIbHBIX ceTer u YJIUYHBIX pr6OHpOBOJIOB.

a) i Bt P
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Pucynok 1 - OcHOBHBIE CXEMBbI TPACCUPOBKH:
a) o0beMITIONIas; 0) IO MOHMKSHHOW CTOPOHE KBapTaja; B) uepe3KBapTaibHas

TR
[EES

Obvemnowas mpaccupogka — CX€Ma, KOrja YIu4YHble TPYOOIpOBOIBI
NPOKJIAJBIBAIOT CO BCceX CTOpoH KkBapraima (puc. la). Ilpumensior mnpu
ciraboBbIpakeHHOM yKiIoHe MecTHocTH (I = 0.005) mist GONBIIMX KBapTaJIOB U TIPH
OTCYTCTBUU BHYTPHU HUX 3aCTPOUKHU.

Tpaccupoeka no noHudiceHHOU CMOpoHe K8apmana — CXE€Ma, KOIJa YJIHYHbIE
TpyOOIIPOBOIBI MPOKJIAABIBAIOT JIMIIB C MOHMKEHHBIX CTOPOH KBaprtana (puc. 10).
[MpumeHsIoT Ipy BhIpaskeHHOM petbede MecTHOcTH (1= 0,007) 1 HeOOBIIMX KBapTaJiax.

Yepesksapmanvnas  mpaccuposéka — CXeMa, KOIrja  TpyOOIpOBOJbI
MPOKJIAABIBAIOT BHYTPHU KBapTayia, 4YTO COKpAIIAeT OOIIYI0 MPOTSKEHHOCTh CETH U HE
3arpoMOKIaeTCs To3eMHas 4acTh (puc. 1B).B 3aBHCHMOCTH OT OCHOBHBIX (DAKTOPOB

CXCMBI BOAOOTBOJAINMUEC CCTHU MMOAPA3ACIIAIOTCA:
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PucyHnok 2 - [lepnenaukyispHas cxema

llepnenouxynapnas cxema — cxema (puc. 2), Korja KOJUIEKTOPbl OacceiHOB
BOJIOOTBECHUS TPACCUPYIOTCS TEPIICHAUKYJISIPHO HAINPABICHUIO TCYCHHUS BOJBI B
BOJIoeMe. PexomMeHayeTcs pu YKIIOHE MTOBEPXHOCTH 36MIIH K BOJIOEMY M TIPH OTBO/IC
CTOYHBIX BOJ, HE HYKIAIOUIUXCSI B OYUCTKE (IOKIEBBIX, YCIOBHO YHCTHIX).

HpI/IMeH}IGTCH Ipu YCTpOfICTBG ITOJIHBIX W HCIIOJIHBIX PA3JCIIbHBIX CUCTCM.

Pucynok 3 - IlepeceueHHnas cxema

llepeceuennas cxema — cxema (puc. 3), Korja KOJUIEKTOPHI 0acCeiHOB
BOJIOOTBEACHUSI TPACCUPYIOTCS MEPNEHANKYISIPHO HAMNPABICHUIO TEUYEHUS BOJbLI B
BOJIOEME U MEPEXBATHIBAIOTCS TJIABHBIM KOJJIEKTOPOM TPACCUPYEMOM MapalieIbHO
peke. [IpuMeHSIOT MpU TUTABHOM CHIDKCHHMH peibeda MECTHOCTH K BOJOEMY U
HEOOXOJMMOCTA OYHUCTKH CTOYHBIX BOJ, MPU YCTPOMCTBE IMOJHOW pa3aeiabHOI

CHCTCMBEI.
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Pucynok 4 — IlapannensHas (BeepHas cxema)

llapannenvnas (seepnas) — cxema (puc. 4), Korjga KOJJIEKTOPhI OacceiHOB
BOJIOOTBEACHUSI TPACCUPYIOTCS TMMapajuieIbHO WM IOJ HEOOJBIIUM YIJIOM K
HANPaBJICHUIO TEYCHUS BOJBI B BOJOEME W TICPEXBATHIBAIOTCS TJIABHBIM
KOJUIGKTOPOM, TPAaCCHPYIOIIUM CTOYHBIC BOJBI K OYHCTHBIM COOPYKCHUSIM
NEepIEeHANKYJISIPHO HANpaBICHUIO TEUSHHUS BOJIBI B BojoeMe. PexoMmeHmyercs mpu

KPYTOM pelibepe MECTHOCTH, IIPH PE3KOM MaJIeHUH peibeda MECTHOCTH K BOIOEMY.

Pucynok 5 - 3onHas (osicHast) cxema

3onnasn (noscnas) — cxema (puc. 5), kKorja oOCIyKHUBaemas TEPPUTOPUS

pazOmBaeTCs Ha IBS 30HBI:

- C BerHeﬁ CTOYHBIC BOABI OTBOAATCA K OYMCTHBIM COOPYKCHMAM CAMOTCKOM;,

— C HIDKHEH MIEPCKAYMBAIOTCA HACOCHBIMU CTAHLIUAMMU.
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PucyHnok 6 - PagunanpHas cxema

Paouanvuas (0eyenmpanuzosannas) — cxema (puc. 6), Korga OTBEICHUE
CTOYHBIX BOJI peaIM3yeTcs Ha HECKOJIBKO OYHMCTHBIX CTaHIUW. [IpuMeHsiercs mpu

CJIO)HOM peiibede MECTHOCTH U B OOJIBIIUX TOpOAax.

Iopsaaok BbINOJIHEHUsI Pa0OTHI:

1. IToka3ath B KBapTajax CTpEIKAMUA HAIIPABJICHUE YKJIOHA IIOBEPXHOCTH 3€MJIH.

2. BRITOJIHUTh TIO  TMOHMXKEHHBIM  MECTaM  TPAacCCHUPOBKY  KOJJICKTOPOB
0acceilHOB BOJIOOTBEICHUS.

3. BBIMONTHUTE ~ TPACCHPOBKY  TJIABHBIX W 3arOPOAHBIX  KOJUICKTOPOB,
MIePEXBaThIBasl KOJJICKTOPHI 0OAaCCCHHOB B HAIIPABJICHUH K OYHUCTHBIM COOPYIKECHUSM.

4. BBITIOTHUTh TPACCHPOBKY YJIHWYHBIX CETEHM K KOJJIGKTOpaM C TaKHM

pacucToM, YTOOBI KaxxJgas BCTKa }U’IH‘IHOI?I CCTHU UMCJIa MUHUMAJIbHYIO JJJINHY.

Hcxoonvie oannvle

— T'enmnnan ropoga ¢ ropuzoHTassiMu yepe3 1-2 metpa B Macmrade 1:10000,
1:5000.

KoHTpobHbIE 3a1aHNA:

1. TlosicuuTe mpaBuiIa onpenesieHus: 0acCeHOB BOIOOTBEICHMUS.

2. OnwimmTte METOTMKY BBITIOJTHEHHS TPACCHPOBKHU CETEH BOIOOTBEICHUSI TOPO/IA;

3. Ilepeuncnure OCHOBHBIC CXEMBI TPACCUPOBKH.
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IHNPAKTHYECKAS PABOTA Ne 4

HA3BAHUE ITPAKTUYECKOM PABOTHI: OIIPEJEJIEHUE HAUYAJILHOM
I'TIYBUHBI 3AJIOKEHUA YVIIMHHOU CETU BOAOOTBEAEHMA

eab padoThI:
— U3Yy4UTh IIpaBUiIa OMPEACICHUS MUHUMAIbHOMN TIIyOUHBI 3aJI0KCHUS
— OCBOWTH METOJUKY OIpEeICHUS HAYaIbHOU TITyOUHBI 3aJI0KEHUST YIUYHOM

CETH BOJIOOTBEICHUS

— Hay4HuThCs pabOTaTh CO CXEMaMHU.

3HaHMsA (aKTyanu3anus):
— YCJIOBHI OIpe/iesieHnss MUHUMAJIbHOM TITyOUHBI 3aJ10KSHHUS

— IIpaBUJI ONPCACICHUS OTMECTOK IIOBEPXHOCTH 3CMIJIH,

yYMEHHusi:
— HaxoAWTh NTyOUHY POMEP3aHUs MONIB3YsICh KapToil «I TyOuH rmpomep3aHus»,

— OIpCAcCiIiTb MUHHUMAJIbHYIO FJIY61/IHy 3aJIOKCHUA,

ONpeCaACiEIThL HAYAJIbHYTO I‘J'Iy6I/IHy 3aJIOKCHUA ynH‘-IHDﬁ CETU BOAOOTBEACHUSI,

— HAHOCHUTDb Ha CXCMY ITIOJYUCHHBIC PACUCTOM AAHHBIC.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

Munumanvhas 2nyouna 3a104CeHUs NPUHUMAETCA UCX005L U3 MpeX VCI08UIL:

1. Ucxkmouenus npomepzanus mpyo

[Ipu OTCYTCTBHMM JAHHBIX 1O OIBITY SKCIUTyaTalldd MHUHHMAajbHas TIyOWHA
MPUHUMAETCS 110 hopMyJIe:

Nmin = hnp —a, (41)

rae  hup— rmyOuHa mpomep3anus rpyHTa,

a — BeJIM4MHa, 3aBUcsAIas oT d TpyoomnpoBoaa:

mpu d menbine 500 mm — a = 0,3 Mm;

mpu d 6obiie 500 mm — a = 0,5 m.
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Pucynok 7 - I'myOuHa, UCKITIOYAOIIasi MPOMEP3aHHe

JlanHble o riayOMHE TpoMep3aHus MpeJCTaBlIeHbl Ha KapTe «CxemaTudyeckas

KapTa HOPMATUBHBIX TIIyOWH TIpOMep3aHus rpyHTa» (mpuiiokeHue B).

-~ -
rnyBuHa
NpPoOMepP3aHUA

Pucynok 8 — I'myOuHa, UCKIIOYarONIas MEXaHUYECKOE pa3pyIllieHre

2. Uckniouenue mexanuueckoeo paspyuieHus mpyo
B 1mensx UCKIIOYEHUS MEXaHMYECKOro paspylieHds TpyOompoBoga OT
BHEITHUX HArpy30K TIJIyOMHA 3aJI0’KEHHUS JO0JDKHA ObITh He MeHbIne 0,7 M 10 Bepxa
TpyOOIpoBoOIa.
Amin = 0,7 + d, (4-2)
rae  d — auamerp TpyOBI, M.
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Pucynok 9 - Cxema 3a10KeHUs1 yIUYHON CETH

3.0becneuenue  camomeunoco  npucoeounenuss K mpyobonposooam

BHYMPUKBAPMATbHBIX cemeli U OOKO8bIX 6emOoK (cM. puc.9).

29



MuHnumanbHass TJIyOMHA 3aJI0KEHUS TpyOOINpoBOAa B JHMKTYIOHICH TOYKe
MPUHAMACTCS U3 CPABHEHUS ATHX YCIOBHH, PU 3TOM MPUHUMAETCS OOJIbIIas U3 HUX.

Munumanvnas enybuna 3an024ceHust YIudHOU cemu 8 Havyanvhou mouke H, .m,
onpeoensiemcsi.

H, = hmin + i - (L+) + Zy - Zgwn +Ad, (4.3)

rae  Nmin — IyOMHA 3aJI0)KSHHS BBIITYCKA M3 CaMOT0 YAAJICHHOIO 31aHUs KBapTaja, M;

Z,— OTMETKa MOBEPXHOCTH 36MJIM B HAYaJIbHOW TOUKE YJIIMYHOU CETH, M;

| — ykiion BayTpukBaptansHoi cetu (0,007 — mnpu  obGocHoBanuu  0,005;
nomyckaetrcst 0,008 —0,01);

L +] — cymmapHnast JyinHa BHYTPUKBAPTAILHON CETH U COSMHUTEIBHON BETKH, M;

Zuin— OTMETKA MTOBEPXHOCTH 3€MJIM Y BBIITYCKa, M;

Ad — pasHuIlla B 1UaMeTpax FOpO)ICKOﬁ )51 BHyTpI/IKBapTaJIBHOﬁ CCTH, M.

IHopsinok BbINOJTHEHHS PAOOTHI:

1. OnpenenuTs HAMMEHBIIYIO TITYOHUHY 3aJI0KEHUSI TPyOOIIpoBoia B Hauboiee
yAAJIEHHOM KOJIOJLIE KBapTaJia.

2. Omnpefenuth Tepenajg MEXAy JOTKaMH TpyO BHYTPUKBAapTAIbHOW U
YJIIMYHOW CETIMU BOAOOTBEACHUS.

3. OnpenenuTh HaYAIBHYIO TIyOUHY 3aJI0KEHHS YIUYHOTO KOJIJIEKTOPA.

4. PaccTaBUThH Ha CXEME IMOJYYCHHBIC paCYCTOM H 3aJTaHHBIC OTMCTKH.

Hcxoonvie oannwvie

— TEHEepaJbHbIA IUIAaH TOpoja (B COOTBETCTBUU C BAapHUAHTOM) C IPUHSITOMN
CXEeMOM BOJOOTBEICHHUS (TPACCUPOBKOM);

— JWaMeTp BHYTPHUKBAPTAIbHONW CETH B COOTBETCTBHHM C BapUAHTOM (CM.

Tabi. 11);

— JOWamMeTp YJIMYHOM CceTM B  COOTBETCTBUM C  BapuaHTOM  (CM.

Tabm. 11).
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Tabnuua 11 — JluameTpsl BHyTPUKBapTAIbHBIX U YIUYHBIX CETEH

Howmep D1 BHyTpUKBapTanbHON CETH, MM D2 ynuuHo# cetu, MM
1 150 200
2 200 300
3 150 250
4 200 350
5 150 200
6 200 300
7 150 200
8 200 300
9 150 200
10 150 250
11 200 250
12 200 250
13 250 300
14 250 350
15 300 400
16 400 450
17 250 300
18 350 450
19 200 300
20 200 350
21 150 200
22 150 250
23 200 400
24 350 450
25 200 300

31




KonTposibHbIe 3a1aHUA:

1. Tlepeyucnaure OCHOBHBIC YCIOBUS OMNPENEICHUS MHHUMAJILHON TIyOUHBI
3aJI0KECHHS.

2. HazoBuTe MakcumasabHble TIyOWHBI 3aJI0KEHHUS OTKPBITHIM CIOCOOOM U
OOBSICHUTE, OT YETrO OHU 3aBHUCHT.

3. OObsicHUTE, B KakOM cCllydya€ YKJIOH BHYTPUKBapTaIbHOU TpyObI

IMPUHHUMAIOT 110 YKIIOHY MCCTHOCTH.
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HNPAKTHUYECKAS PABOTA Ne 5

HA3BAHUE MPAKTUYECKOM PABOTBI: OITPEJEJIEHME PACUETHBIX
PACXOI0OB HA PACYHETHBIX YHACTKAX CETHU ITPU ITOMOIIIN MOJYJIA
CTOKA

eab padoThI:

— 3aKpeNuTh TEOPETUUYECKUE 3HAHUS MO OMPEACICHUI0 MOAYJS CTOKa U
CPEIHUX PACXO0/OB C IJIOLIAU CTOKA,

— OCBOWTH OIpeJeeHuEe MOMYTHBIX, OOKOBBIX, CPEIHUX, COCPETOTOUYCHHBIX,
pacyeTHBIX PACX0JIOB HA CETH,

— OCBOWTH METO/IMIKY OIPENIENICHHS PACUETHBIX PACXOJI0B HA PACUYETHBIX YYACTKAX.

3HaHMA (aKTyanu3anus):

— MOpsAJKa OINpPENEIICHH MOLYJISl CTOKA M CPEIHUX PACXOJI0B C IUIOLIAIN CTOKA,;

— METOAMKHM pacuera IONYTHBIX, OOKOBBIX, CpPEIHHUX, COCPEIOTOYEHHBIX,
pacyeTHBIX PACX0JI0B Ha CETH;

— METOJIMKH OIPEEIICHNs PaCYETHBIX PACX0I0B HA PACUETHBIX y4acTKax;

— MOpsI/IKa 3aMI0JTHEHUS TaOJIUIIbI PACUETHBIX PACXO/I0B HA PACUETHBIX yUaCTKaX;

yMEHHe:

— OIIpenesATh MOAYJb CTOKAa U KOJIMYECTBO CTOKOB C IUIOIIAIN KBapTaja;

— OIIPEAENATh PACUETHBIE PACXObl HA PACUETHBIX y4aCTKaX CETH, YUYMTHIBAS
MOIyTHBIE, OOKOBBIE, TPAH3UTHBIE U COCPEIOTOUECHHBIE PACXO/bI;

— BBIMOJHATH pacyeT B BUJE TaOIHIIbI.
OCHOBHBIE TEPMHUHBI U ITOHATUSA

Mooy cmoka (o) — 9TO pacyeTHBIA pacxoj, NPUXOAAIUicAs Ha 1 ra
IJIOIIAIH, JI/C -2, ONpeaenseTcs mo hopmyie

__ 9P (5.1)
Go 24.3600

rac P — n10THOCTD HaCCJICHUA, Y€ - ra.
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CpenHue pacxofsl ¢ MIOHIAAU CTOKA, JI/C, onpenesnseM no Gopmyie
Oxe = QoF, (5.2)
rae F — miomans kBaprana, ra.

Pe3ynpraThl pacdyeTa 3aHOCMM B Tabiuiy (HOMepa KBapTajoB, HHACKCHI
[oniaJiel CcToka CHUMAIOTCS C TEHIUIaHa Topoja U TMPUHATOH  CXEMBI

BOJIOOTBEJICHUSA).

Tabnuma 12 - Cpegnue pacxojsl ¢ IJIOMIAAeH CTOKa

Cpennuii pacxon ¢
IUTOIIAH CTOKA,
a/c

Ne Wunexc miomann Monyiab cToKa Bemuuuna
MKD. CTOKa n/(c ra) IO CTOKA, I'a

Wroro no roponuy:

[lepen pacueToM BOJOOTBOAAIIAS CETh M KOJUIEKTOPHI pa30MBArOTCS Ha
pacuerHble yyacTKu. OnpeneseHue pacueTHLIX PACXOJ0B HAUMHAKOT C JUKTYIOIIUX
TOYEK.

Pacuemnvim nasvieaemcs yuacmok cemu, B KOTOPOM pacxoj M YKJIOH
SBJISIFOTCS TIOCTOSIHHBIMU.

Pacxox I KakIOrO0 pacyeTHOrO ydacTKa ONpEeNelseTcs KaKk Cymma
CIICTYIOIIUX PACXO/I0B:

- nonymno2o (Qn), MOCTYIAIONIETO B PACUETHBIN y4aCTOK OT KBAPTAIOB JKHUJION
3aCTPOMKH, PACIIONOKEHHBIX 10 JUIMHE YYaCTKa;

- mpan3umno2o (Qmp ), TOCTYIAIOIIETO B BEPXHIOK TOYKY PACUETHOTO y4acTKa
OT PacCIOJI0KEHHBIX BBIIIE KBAPTAJIOB;

- 60K06020 (Qsox), TIOCTYIAIOIIETO OT IPUCOECINHEHUS OOKOBBIX JIMHUIA;

- cocpedomouennozo (Qeocp), MOCTYIAIOLIETO OT OTAEIBHLIX A00OHEHTOB (KPYII-

HBIX BOJIONIOTPEOUTEINEH).

34



dp = ((Adox+ On) + Gmp) K + Qeoep, 31/c. (5.3)

CocpenoToueHHbId  PacxoX  (eocp OT HEXWIOr0 O0BEKTa OINpeAesseT
Ha4aJIbHYI0 CYMMY PAaCUY€THBIX PACXOJ0B CTOYHBIX BOJ Pa3JIUYHOIO IIPOUCXOKIACHUSA
(OBITOBBIX, AYLIEBBIX U MTPOU3BOICTBEHHBIX ).

PaznuuaroT TpaH3UTHBIM U MECTHBIM COCPEIOTOUYECHHBIE PACXO/IbI:

- coOOCMBEHHbIll COCPeOOMOUEeHHbIU pacxo0 — Pacxoj] OT IMPOMBIIUICHHBIX
OPEeNNpUsATAR U JIPYruX, KPYHHBIX BOJONOTpEOUTENeH, pPACHOJOKEHHbIX Ha
IIPUJIETAIOIIEM KBApTAJIE WIM €r0 YaCTH;

- MPAH3UMHBIL COCPEOOMOYEHHbIN pacxo0 — Pacxo]l OT MPOMBIIICHHbIX
OPEeNNpUsTAR U APYTHX, KPYIHBIX BOAONOTpeOUTENeH, MONajaroniuX BbIIIE
pacyYETHOU TOYKH.

B nensx ynpoiieHust pacyeTsl OCYIECTBISIOT B TAOIHMYHON (hopMme.

Tabnuua 13 - PacueTHble pacxo/bl HA PACUETHBIX YYaCTKax

Cpetrie pacxosbi ¢ Kood- PacuetHble pacxofpl, J1/c
Ne HNupexcer MUKpOpaioHoB xmioi | puime CocpeloTOueHHbIE
pacue| muomanen 3aCTPOMKH, JI/C HT C
THBIX CTOKa 001Iei| pukpopa | CoGer Cymma
o pop Tpan- |OO6M M
yqact N HEPaB | jjoHa, | BeH- pHbIE
yTeBbl| TpaH3uTH 06 SUTHEIE| e
KOB \Tlyre|Tpamsu| ~ ¢ Ble e |HOMCD kpapTasia| HbIe
BbIC | THBIE HOCTH
1 2 3 4 5 6 7 8 9 10 11 12

Iopsinok BbINOJIHEHUS PAOOTHI:

1. IIponymepoBaTh KBapTalibl, HAYMHAsA OT JAIBHETO K OUHCTHBIM COOPY KEHHUSIM.
2. KpynHbie KBapTalibl pa3aenuTh, MOAPA3ICICHUSIM JaTh OYKBEHHBIM WHJICKC.
3. OnpenenuTth IJIOMATLF KBAPTAJIOB U MOIPA3CICHUA B Ta.

4. KomiekTop pa3/ieiuTh HA PAacUETHbIE YYACTKU U MPOHYMEPOBATh, HAUMHAS

OT JanbHEN TOYKHU.
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5. Ompenenuth CpedHH pacxoj] ¢ IJIOHMIAAM KBapTajia MO MOIYJIO0 CTOKa,
pe3ynbTaThl 3aHECTH B TaOduIy (HOMepa KBapTajoB, MHIEKCHI IJIOMAACH CTOKa
CHUMAIOTCS C TEHIUTAHA TOPOJa M MPUHATON CXEMBbI BOJOOTBEIACHUS ).

6. Onpenenuth pacyeTHbIE pAacXoJbl Ha  pPAacYeTHOM ydYacTKe CETH
BOJOOTBEJICHUS B TAOIMUYHOMN opMme.

7. 3amoMHUTh TaOIUILY B CIACAYIOIIEM MOPSAKE:

— B rpady | 3aHOCHMM HOMEpa PacUYETHBIX YYaCTKOB IO JIBH)KEHUIO BOJIBI OT
KBapTaJIOB, CO3/IAFOIIHIA MOy THBINA, OOKOBOW M TPAaH3UTHBIE PACXOJIbI;

— B rpadbl 2 U 3 BOHCHIBAIOTCS HOMEpa KBapTaJIOB, CO3JAIONIUX ITyTCBOU W
TPaH3UTHBIE PACXObl HA PACYCTHOM YYaCTKeE;

— Brpadbl 4 U 5 BIUKCICHHBIC CPEIHUE PACXOJIBI C KBAPTAJIOB;

— TpaH3UTHBIN pacxoj B rpade 5 paBeH cpeaHemy obiieMy pacxody B rpade 6
Ha TPEJbIIYIIEM YUaCTKe;

— B rpady 6 3anucbBatoT Qmid — CYMMy CPEIHHUX MOIMYTHOTO M TPaH3UTHOI'O
pacxoos;

— B rpady 8 3ammuchiBaeTcsi MaKCHMAalbHBIM pacxojl OBITOBBIX BOJA Ha
pPacyeTHOM y4YacTKe,;

— CcOOCTBEHHBIN cOoCpenoToOYeHHBIN pacxon (rpada 9) Ha Bcex MOCIEAYIONTUX
y4acTKaxX CTAaHOBHUTCS TpaH3uTHBIM (Tpada 10);

— pacdeTHbI (CymMMapHbI) pacxoq B rpade 12 BuUMCISETCS Kak CcyMMa

pacxojoB B rpadax 8 u 11.

Hcxoonwvie oannvie

1. 'ennian ropoja ¢ NPUHATON CXEMOI BOAOOTBEICHMUS.

2. [InoTHOCTH HaceneHusl 1 HOpMa BOJOOTBEICHHS B COOTBETCTBUM C BAPUAHTOM.

3. Pacxox cTOYHBIX BOJA, MOCTYNAIONIUH OT MPEANPHUATHS U3 MPAKTHUECKOTO
3amanust Ne 2 (bepetcs MaKCUMAIIbHBIN YacOBOW pacXoj] U IEPEBOJIUTCS B CEKYH IHBIN);

4. CounanbHO-OBITOBBIC 37]aHUS HA BHIOPAHHOM Y4YaCTKE CETH BOJOOTBEACHUS

3aJar0TCA IIPCIIOAaBaTCIICM.
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KoHTpoJibHbIE BOIPOCHI:

1. Jlaiite onpeneneHue MOyl CTOKA U HA30BUTE, OT YETO OH 3aBHCHT.

2. Ilepeuncnure Bce BUABI PACXOAOB, U3 KOTOPBIX CKJIAJBIBAETCS PACUETHBIM
pacxoj Ha y4acTKe.

3. HazoBute 00BEKTHI BOAOOTBEAEHUS, KOTOPbIE CO3JAIOT COCPEIOTOUYEHHBIM
pacxog.

4.00bsicHUTE, MOYEMY CPEJIHHE PACXOJbl C MUKPOPAHOHOB JKUJION 3aCTPOUKHU
YMHOKaeM Ha 001uid KO3 PUIIMEHT HEPaBHOMEPHOCTH .

5.PacckaxuTe 0 mopsKe OIpeAesieHus PacyeTHBIX PAaCXO0JI0B HA PACUETHBIX

Y4aCTKaXx.
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IHNPAKTHYECKAS PABOTA Ne 6

HA3BAHUE MPAKTUYECKOM PABOTBI: OTPABOTKA ITEPBUYHBIX
HABBIKOB PABOTEI CO CITPABOYHO-HOPMATUBHOU
JIUTEPATYPOM

eab padoThI:
— HAy4HUThCs paboTaTh C HOPMATUBHO-CIIPABOYHOM JIMTEPATYPOIl;
— OCBOMTb OCHOBBI THAPABIMYECKOTO pacyeTa CETH BOJOOTBEICHNS;

— HAY4YUTHCA HOJI6I/IpaT]':: B COOTBCTCTBUU C PACUCTHBIM PACXOAOM AHAMCTP,

YKIIOH, CKOPOCTb WM HAIIOJTHCHHUEC TPY6OHPOBO,Z[8,.

3HaHMsA (aKTyanu3anus):

— mpaBui nogdopa Mo TabauIaMm s THAPABIMYECKOrOo pacyeTa JHaMeTpa,
YKJIOHA, CKOPOCTH U HAIIOJIHEHHS TPyOOIIPOBOIA;

yMEHHe:

— paboTaTh ¢ TabauuamMu JUIsl TUAPABINYECKOTO pacyeTa KaHAIW3allMOHHBIX
TPyOOIIPOBOJIOB;

— noadupath Mo TabiuIaM Ha pacuyeTHBIM pacxoj IuaMeTp, YKIOH, CKOPOCTh

Y HaIlOJTHEHUE TPYOOIpoBoIa.
OCHOBHBIE TEPMHUHBbI U TTIOHATUSA

Pacuer camoTeuHBIX TpPYOOTPOBOAOB 3aKIIOYAETCS B ONPEICICHUU UX
nuameTpa (WM pa3MepoB KOJJIEKTOPa, €ClId OH UMEET He KPYyriylo (Gopmy), yYKIOHA
U TapaMeTpoB WX palbOThl - HAMOJHEHUS U CKOpocTh. OOBIYHO TPEABAPUTEITHHO
ONpEAEsAeTCsl pacxol, KOTOPBIM SBISIETCS HCXOAHBIM JUIsi pacdeTta. Pacuer
TpyOONPOBOIOB - HE TOJBKO THUApaBIMYEcCKas 3anava. [lomydeHHBIE pe3yiIbTaThI
JOJKHBI yI0OBJIETBOPATH TEXHOJOTHUECKUM M 3KOHOMUYECKUM TPEOOBAHUSIM .

JIns  mpoeKTUpOBaHUSI OBITOBBIX  BOJOOTBOISIIMX CETEH MPUHUMAETCS

OE€3HAMOPHBIN PEXUM JABUKEHHUS )KUIKOCTU C YACTUYHBIM HAMIOJIHEHUEM TPYO.
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B mensix wuckirOYeHUs MOATOIUIEHUST TPyOONMpPOBOAOB MPH PaACUETHBIX
YCIOBUSIX HAMNOJHEHHWE B TPyOONmpoBOoJax OBITOBOM BOJOOTBOASIIEH CETH
pekoMeHayetrcsi npuHuMath He Oonee 0,8. PexomeHayeMble MaKcUMalbHbIE
HaIOJHEHUs MPUBECHBI B Tabuie 14.

Camoouuwarowas ckopocms - 3TO MUHUMALbHASL CKOPOCMb, KOTOPAsl TOJKHA
obecrnieunBaTbCSI B BOJOOTBOJAIIMX CETAX MpuU pacyeTHOM pacxojne. [Ipodeccops
H. ®. ®enopos u A. M. KypranoB MUHUMAJIbHYIO CKOPOCTh, KOTOPYIO HEOOXOAUMO

coOJ01aTh B TpyOONpPOBOAAaX U3 YCIOBHIM CaMOOUYHUIIICHUS, HA3bIBAIOT He3auIsAI0Uell.

Tabmmra 14 - PexoMeHmyemble HAlTOTHEHUSI, MUHUMAJIbHBIE CKOPOCTH U YKJIOHBI

Juametp d, Mmm Hanomnuenue h/d Cxkopocthb Vmin VYKIIOH Imin
200 0,60 0,70 0,0046
300 0,60 0,80 0,0033
400 0,70 0,80 0,0021
500 0,75 0,90 0,0020
600 0,75 1,00 0,0019
800 0,75 1,00 0,0013
1000 0,80 1,15 0,0013
1200 0,80 1,15 0,0010
1400 0,80 1,30 0,0010
2000 0,80 1,50 0,0009

Copnepxamyecss B CTOYHBIX BOJAx MECOK U JPYTHME€ MHHEpPAIbHbIE MPUMECH
SABIIAIOTCS aOpa3MBHBIMH MaTepuajaMH, HCTHPAIOMIUMU CTEHKH TpPyOOIpPOBOJOB B
pe3yJsibTaTe TPAaHCIIOPTUPOBAHUS KUAKOCTH. [IpM 3TOM MHTEHCHBHOCTH MCTHUpPAHUS
MPOIOPIIMOHATIbHA CKOPOCTH TIOTOKa, JABIMXKyIIerocs B TpyOe. I[losTomy Ha
OCHOBAHMM  MHOIOJIETHETO  ONBITA  JKCIUIyaTallid  BOJOOTBOIAIIMX  CETEU
YCTAaHOBIIGHBl MAaKCHUMAaJIbHO JIOMyCTHMBIE CKOPOCTH paBHble 4 wM/c - i
HEMETAJUTMYECKUX TPYO U 8 M/C - ISl METAJITMIECKUX.

B nacTosimiee BpeMs 1 pacueTa CaMOTEYHBIX TPYOONPOBOAOB MCHOJIB3YIOT
pa3uyHble TaONMIBl, K YHUCIY KOTOPBIX OTHOCATCS Ta0muibl JIykuasix A.A.,

Jlykunbeix H.A. u Kapenuna . A.
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[Tpu TpOEKTHUPOBaHUM BOJOOTBOISAIINX CETEH MPEABAPUTEIHEHO OMPEIACISIOT
pacxon. YKIOH TpyOOmpoBo/ia MPUHUMAIOT C YUYETOM YKJIOHA MOBEPXHOCTH 3EMIIU H
PYKOBOJICTBYSICh JKOHOMHUYECKUMH COOOpaXeHUSAMU (MUHAMAIBLHBIMH OO0OBEMOM
3eMJISIHBIX pabOT M CTOMMOCTH CTpPOMTENbCTBA). Pacuer TpyOOmpoBOgOB 1O
OMHMCAaHHBIM  TaOIUIIAaM  CBOAMTCS K TmoAOOpy JauaMmeTrpa TpyOompoBoja,
00eCreunBaIIero MNPONYyCK pacxofa TMpH HAMOIHEHWH, COOTBETCTBYIOIIEM

CaMOOYUIIIAOIIEH CKOPOCTH.
IHopsinok BbINOHEHUsI pA0OTHI:

1. OnpenenuTh YKJIOH MMOBEPXHOCTH 3€MJIM Ha 3aJJaHHBIX PACUETHBIX y4acTKax
(He MeHee Tpex), 10 GOpMye lweem = Zn - Zil L;

2. Onpenenuth AUaMETp, YKIOH, CKOPOCThb, HAIMOJHEHHWE TpyOOmpoBojia B
COOTBETCTBUM C HCXOJHBIMH JIaHHBIMHM, HCIOJIB3ys Ta0muibl Jlykuaeix ALA.,
Jlykunbix H.A. 1715 rupaBInyeckoro pacyeTa KaHaJIU3allMOHHBIX CETEN U JIOKEPOB
no ¢opmyie akaa. H.H. [1aBmoBckoro.

3. Onpenenutb AWAMETP, YKIOH, CKOPOCTb, HamoJiHEHHWE TpyOompoBoja B
COOTBETCTBHM C MCXOIHBIMH JAHHBIMH, UCTIONB3ysa TaOmuubl Kapenuna S. A. s
TUAPABIMYECKOTO pacueTa KaHAJIM3AIMOHHBIX CEeTEeH U3 IUIACTMACCOBBIX TPYO
KpPYTJIOTO CEYEHUS.

4. CpaBHUTE MOJTYyYEHHBIE PE3YJIbTAThl U OOBSICHUTE OTIUYUSI.

Hcxoonwvie oannvie

1. I'enmian roposa B Macmitaoe.

2. CeTb BOJIOOTBEICHUS C PACYETHHIMU YYaCTKAMHU U PACXOJIaMH HA HHX.
KoHTpo/bHbIE BONIPOCHI:

1. Pacckaxknre, Kak ONMPEACIAIOT YKIOH ITOBEPXHOCTH 3EMIIH.
2. OOBSICHUTE, OT YEro 3aBUCHUT CTCIICHb HATIOJIHCHUS TPYOOIpoOBOIa.
3. O0BsIcHUTE, 3a4eM BBIJICISIOT MAKCHMAJIbHO M MHUHHMAJIBHO JIOIYCTHMBIC

pacyE€THBIE CKOPOCTH.
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IHNPAKTHYECKASA PABOTA Ne 7

HA3BAHUE ITPAKTUYECKOM PABOTBI: TJPABJIMYECKHIT PACUET
HECKOJIbKUX YYHACTKOB CETHU BOJOOTBEJEHMA

eab padoThI:
— HAYYUTHCS BHITIOJIHATH TUAPABINYECKUN pacueT CETU BOJOOTBECHUS,

— 3aKpPCIIUTb HABBIKH pa6OTBI C HOpMaTHBHO-CHpaBOqHOﬁ JIHTCp&TYpOﬁ.

3HaHMA (aKTyanu3zanus):

— OCHOBHBIX YCJOBHH BBIMOJHEHUS TUJPABIMYECKOrO0 pacyeTa CeTH
BOJIOOTBEICHUS;

— MpaBUI KOHCTPYUPOBAHUS CETU BOJAOOTBEICHUS;

— TMOpsAKa 3aM0JHEHUS TaOJIUIIBI THIPABINYECKOTO pacyeTa;

— TpeOoBaHM, peAbABIIEMBIX K MaTEpUaIy TpyO;

yMeHHue:

— HCHOJIB30BaTh OCHOBHBIE YCJIOBHS BBIIIOJIHEHUS THAPABIMUYECKOTO pacueTa
CETH BOJOOTBEICHNUS;

— IPUMEHATH [IpaBUJia KOHCTPYUPOBAHUS CETH BOAOOTBEACHNUS;

— I0JIb30BAThCS TabIuIamMu JUISI T'UJIPABINYECKOTO pacuera
KaHaJIN3aIIMOHHBIX CETEH;

— moadupaTh MaTepHall KAaHATU3AIMOHHBIX TPYO.

OCHOBHBIE TEPMUHBI U ITIOHATUSA
[Ipu npoekTUpoBaHUU BOJOOTBOSIIUX CETEH MpEABAPUTENIBHO ONPENESIOT
pacxo. YKIOH TpyOOnmpoBo/a MPUHUMAIOT C YYETOM YKIIOHA MOBEPXHOCTHU 3€MIIU U
PYKOBOJCTBYSICh 3KOHOMHUYECKHMMHU COOOpaKeHUSIMU (MUHHMalIbHBIMU OO0OBEMOM
3eMJIIHBIX pPabOT W CTOUMOCTH CTpPOHMTENbCTBA). Pacuer TpyOONpOBOIOB MO
OMMCAaHHBIM  TaOIUIIAM  CBOAMUTCSA K moAOOpy JauameTrpa TpyOompoBoja,
o0ecrneuyrBaloIIero MPOMYCK pacxoJa NpH  HAMOJHEHUH, COOTBETCTBYIOIIEM

CaMOOYMIIAIOIIECH CKOPOCTH.
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Matepuanbl, KOTOpbIE WCHONB3YIOTCS AJSl M3TOTOBICHUS KaHAIM3AI[MOHHBIX
TpyO, MOMKHBI  yJAOBIETBOPSTH CTPOUTEIHHBIM, TEXHOJIOTUYECKUM u
HSKOHOMUYECKUM TpeOOBaHUSAM. DTUM TPEOOBAHHSIM YOBIECTBOPAIOT KEPAMHUECKUE,
acOeCTOLIEMEHTHBIE, JKeJIe300€TOHHbIE, YyT'YHHBIE U TIACTMACCOBBIE TPYOBI.

Pacuer TpyOompoBoja BBINOJHSAETCS METOAOM mHoadopa. Brauane 3amarorcs
IMaMETPOM H 3aTeM MPOBEPSAIOT, MPOIYCTUT JIM TPYOOIPOBOA MPU YKIOHE, PAaBHOM
YKJIOHY TIOBEPXHOCTH 3€MJIM, PAaCUETHBIM pacxoJ TMpH pPerJaMeHTHPYEMOM
HamoJHeHUH. Eciau mpomycKHOW CHOCOOHOCTH HEIOCTATOYHO, TO YBEITUYHBAIOT
JMaMeTp, €CIIM HAIOJHEHHE MAJIEHbKOE, TO AMaMETP YMEHBINAOT.

Ha HadanpHBIX y4acTKaxX CETH NMpHU MaybiXx pacxonax (menpme 10-12 n/c) —
YYaCTOK CUUTAIOT «OEe3pacueTHBIM» M JHAMETP MPUHUMAIOT PAaBHBIM MHHUMAJIEHOMY
— 200 MM, a YKJIOH, PaBHBIM YKJIOHY MOBEPXHOCTH 3eMJIH, HO He MeHee Iimin= 0,005.
[TapameTpsl paboTHI TPyOOTIPOBOIa HE IPUHUMAIOT BO BHUMAHUE.

[Ipoananu3upyeM BO3MOKHOCTH JOCTHIKEHHS YKa3aHHBIX BBIIIE TpeOOBaHUN

pU Pa3UYHBIX YCIOBUAX pelbea MECTHOCTH.

IlepBbrii  caywaii: uMeem  Haumbosiee  OJIArONPHUSATHBIE  YCJIOBHS
NPOCKTUPOBAHUS CAMOTEYHOW BOJOOTBOJAIICH CETH IPH CHIBHO BBIPAKCHHOM
penbede MECTHOCTH, KOTAa YKIOH MECTHOCTH Iyeem > 0,005.

Ha puc. 10a - yKJIOH IOBEpXHOCTH 3€MJIH OOJIBIIIE MUHUMAJIHHO JOITYCTUMOTO
VKJIOHA TPOEKTHPYEMOTO TpyOOmpoBOJa, a HavalbHOE 3ariayOJeHHE €ro paBHO
MUHAMaTbHOMY. B 3TOM cnydae Hambonee 1ernecooOpa3HO MPOECKTHPOBATH
TpyOONPOBO/I C YKIIOHOM, PAaBHBIM YKJIIOHY TIOBEPXHOCTH 3EMJIH.

B Takux OmaronpusTHBIX CHUTYalUsSX CKOPOCTH B TPYyOONPOBOJE MOIyYaeTCs
0OJbIlIe MUHUMAJIBHON, M C TOYKH 3PEHUS IKCIUTyaTallii TaKhue PacYeTHBIC YIaCTKU

CETH HE TPEOYIOT 3aTPaT Ha MPOUYUCTKY TPYOOTPOBOIOB OT OTIOKECHHIA.
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nos min

IT My 22

mn

i>i I =y

Pucynok 10 - TIponosbHble MpOQUIM paCUeTHBIX YYACTKOB MPU Pa3InuHbIX
YKJIOHAX MOBEPXHOCTH 3eMJIU

Bropoii cayuaii: penbed Oosiee CIOXKHBI U YKIOH TMOBEPXHOCTH 3EMIIU
M3MEHSAETCS ¢ MEHbIIero Ha Oosbmmii. Ha cxeMe 3TOT ciydail mpejcTaBlIieH Ha
BTopoM yuacTke puc. 1006. Jlnma cokpameHus oObemMa 3eMISIHBIX padoT (s
BBITJIYOJICHUSI CETH), IEJIECOO0pa3Ho, B Mpejenax ydacTka ¢ OOJBIINM YKIOHOM
MECTHOCTH BBIMTH Ha MUHUMAJIbHYIO TITyOUHY. DTO JJOCTUTAETCSl HA CAMOM KOPOTKOM
y4acTKe, €Clu YKIOH TpyOOmpoBOJa paBeH MHUHUMAIBLHOMY YKJIOHY, WJIH YKJIOHY
0OJbIlIe MUHUMAJIBHOTO, HO MEHBIIE YKJIOHA MECTHOCTH, MPH STOM B KOHIIE ATOTO
y4acTKa CeTh BRITITyOsieTes 10 h = Nmin.

Tpernii cayuyaii: HanmMmeHee ONarONMpHSITHBIA, KOT/a YKJIOH TOBEPXHOCTH
36MJIM HAa PACYETHOM YYacTKE MEHbIIE JAOMYCTUMOTO MHHUMAIBHOIO YKJIOHA
npoektupyemMoro TpybompoBoga (puc. 10B). B »sToM ciywae 1enecooOpa3Ho
MIPOEKTUPOBATH TPYOONPOBO/] C YKIIOHOM, PABHBIM MUHUMAJILHOMY YKJIOHY.

PesynbTaThl pacuera cBoOAATCS B Tabnuiy. Bwmecte ¢ TuapaBIMYeCKUM

pacyeToM COCTaBIsIETCA MPOAOJIbHBIA MPO(PUIL CETH BOJAOOTBEICHHUS.
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IHopsinok BbINOJHEHHS PA0OTHI:

1. Pacuer Benem B TabimuHoi dopme (Tabmuia 15):

Tabmuma 15 - T'uapaBaudecKuil pacyeT yuyacTka CETH BOJOOTBEICHUS rOpoja

ITagenmne
Pacuer- Yki10H Ckopocts | Hanmonnenue | namopa
Ne yi[gi};z HBIA I[Tie;\éifp JIBYOKCHUS Ha
Y4acTKa Lo pacxon q MM’ BOJBI V, y4acTke
yity q, 1/c ' MECTHO l'IpI/IIjHT Mm/c h/d h/d, h,.,
CTH BIN M
. . B IOIIY B M
Lyecm |np
1 2 3 4 5 6 7 8 9 10
[Tponomxkenne Tabmuier 15
Ormetkn, Z B M ['myOuna 3amoskeHus
3eMJIN BOJIBI JIOTKA JIOTKa, M
BH BK BH BK BH BK BH BK
Z3en 236 Zgen Z gex Zen ZLnex H, H
11 12 13 14 15 16 17 18

2. B rpady 1 3aHocuM HOMeEpa pacyeTHBIX YYacTKOB IO CXEME «Hayajuo -
KoHeny (Hanpumep: 1-2, 2-3 u 1.1.).

3.B rpady 2 3ammceiBaeM JIMHY 3TOr0 ydYacTKa B MeETpax, KOTOPYIO
OTIpeJieNIsieM B COOTBETCTBUM C MACIITAOOM I10 TeHIIaHY .

4. B rpady 3 3aHOCMM pacyeTHbBIE PAcXOJbl Ha 3TOM y4YacTKE, KOTOPHIE MBI
OTIPEJICITMIIN B TIPaKTUYECKOM paboTe NoS.

5. C reHIuiana CHUMaeM BBICOTHBIE OTMETKH 3€MJIM B Haydaje U KOHIIE ydacTKa
1 3aHOCUM B rpader 11 u 12,

6. B rpady 5 3aHOCHM YKJIOH TOBEPXHOCTH 3€MJIM HAa y4aCTKE, OMPECIIC HHBIH

ZH - ZK
—L .

yu

110 POPMYIIE Inecm =

/.T'padper 4, 6, 7, 8 3amoiHsieM B COOTBETCTBUU C MOJOOPAHHBIMU
rujpaBindeckumu napamerpamu (d, V, 1 »p, h/d) mo Tabaumam st ruapaBInIecKoro

pacuera.
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8. B rpady 9 3aHocuM, BBIYMCIECHHOE HANOJHEHUE B MeTpax, 1o ¢opmyle
h=(h/d)d.

9.B rpady 10 3aHocuM, BBIYMCIIEHHOE IMaJICHHE HAmopa Ha y4acTKe, IO
dopmyie Nu= 1np Lyu.

10. B nukryromed TOYKE ydacTKa CETH OIpeessieM HayalbHyl TIyOuHY
3amokeHust (cM. mpakt. 3aH. Ne 4) um 3anHocuM B rpady 17, Ha mociemyrommx
ydacTKax 3Ta BEJIMYMHBI NepeHocHuTcs u3 rpadsl 18 mpenpiayniero yyacrka (KOHel
OJIHOTO y4acTKa — 3TO Hayajuo Jpyroro).

11. OmpenensgeM OTMETKY JIOTKa B Hayaje ydacTKa, JJIA 3TOr0 M3 OTMETKHU
3eMJId B Hayajle y4yacTKa OTHUMAaeM INIyOMHY 3aJI0)KEHHs JIOTKA COOTBETCTBEHHO B
Havane Zuen= Z3en-Nen 1 3aHOCHM B Tpady 15.

12. B rpady 16 3anucbiBaeM OTMETKY JIOTKa B KOHIIE Y4YacTKa, JIJIi 3TOTO M3
OTMETKH JIOTKA B Hayaje y4yacTKa OTHUMAaeM MaJIeHUuEe Haropa Ha ATOM Y4acTKe.

ZHKK: ZJIKH_ hH;

13. B rpadsr 13 u 14 3aHOCHM OTMETKH YPOBHS BOJIBI B TpyOe, MJIs 4ero K
OTMETKE JIOTKA B Hayaje 1 KOHIIE MpUOaBisieM HAlOJIHEHHE B METPaXx;

14. Jlns ompeneneHus TayOWHBI 3aJIOKEHHsS JIOTKA B KOHIIE YdYacTka
HEOOXOIMMO W3 OTMETKH 3€MJIM B KOHIIE YYacCTKa BBIYECTh OTMETKY JIOTKAa B KOHIIE
y9aCcTKa H = Z34- Zaex, HOTYICHHBIN pe3yJIbTAT 3aHOCUM B rpady 18.

15. Ha cnenytomieM y4acTke BCe TOBTOPSIEM B TOM ke MOPSIAKE.

Hcxoonvie oannvie

1. 'ennian ropoja ¢ CETIMH BOJIOOTBEJCHUS.

2. PacueTHBIN y9acTOK CeTH BOJIOOTBEICHMS (C TEHIUIAHA).

3. CymmapHbIE pacueTHBIE pAcXOJbl Ha PACYETHBIX YYaCTKaX CETH
BOJIOOTBEAEHUSA (CM. MPAKTUYECKYIO paboTy Ne 5);

4. T'opol B COOTBETCTBHH C BAPHAHTOM (CM. MTPAKTHUECKYIO paboTy Ne 4);

5. Kareropust rpyHTa 7151 BCEX BapUAHTOB — CYIIECh.
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KoHTpoJibHBbIE BOIIPOCHI:

1. HazoBuTe OCHOBHBIE YCIOBUS BBINOJIHEHUS THAPABIMYECKOTO pacuera CeTu
BOZOOTBECHUS.

2. IlepeuncnuTe npaBuiia KOHCTPYUPOBAHMS CETH BOJOOTBEICHHUS.

3. Pacckaxure 0 nopsAKe 3al0JHEHUS TaOIMIbI THAPABINYECKOTO pacyera.

4. HazoBute matepuan TpyO, KOTOPbI OTBEYAET BCEM TPEOOBAHUSIM.
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IHNPAKTHYECKAS PABOTA Ne 8

HA3BAHUE NPAKTUYECKOM PABOTHBI: PACUET U
KOHCTPYHMPOBAHUE KAHAJIM3AIIMOHHOI'O KOJIOJILIA
N3 CBOPHLIX XKEJIE3OBETOHHbBIX 9JIEMEHTOB

eab padoThI:

— HAY4YUThCS TPOU3BOJUTH PACUET OCHOBHBIX Pa3MEpPOB KaHAIM3AIMOHHBIX
KOJIOJILIEB;

— TpUOOPECTH HABBIKU B paOOTE C HOPMATUBHO-CIIPABOYHOM JIUTEPATYPOH;

— HAYYUTHCS COCTABJISITH TAaOJUIIBI CHEUU(PUKAIUNA OCHOBHBIX JJIEMEHTOB

KOJIOILIEB.

3HaHMsA (aKTyanu3anus):

— OCHOBHBIX 3JIEMEHTOB KaHaJN3alMOHHBIX KOJO/ILIEB;

— IIpaBUJI NIOJIB30BaHUS HOPMATHBHO-CIIPAaBOYHOM JIUTEPATYPOM;
— mpaBui opopmiieHus: B cooTBeTcTBUU ¢ TpeboBanusimu ['OCT;
yMeHue:

— COCTaBJIATh CHELM(PUKAIIUIO KOJIOJLIEB;

— IPOU3BOAUTH PACUET;

— BBIUCPUYMBATH B HEOOXOIUMOM MacITade.

OCHOBHBIE TEPMHUHBbI U TTIOHATUSA
s obGecniedenusi AOCTyma K TpyOOIpoBojaM, OCMOTpa W HaOIIOJIEHUN 3a
HUMH, BBIIOJHEHUS  PA3HOOOpA3HBIX  OKCIUIyaTAI[MOHHBIX  ONEpamuii  Ha
BOJOOTBOJISIIIIMX CETAX COOPYKAIOTCS KOJIOOYbL.
CMOTpOBBIE KOJIOJIIIBI COCTOST U3 CIEAYIOIUX OCHOBHBIX DJIEMEHTOB:
— OCHOBaHWUS;

— pabouelt kKamepsl;

TOPJIOBUHBI,

— JIFOKA C KPBILIKOW (HaJl TOPJIOBUHOM ).
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B niiaHe Koi0a1bl MOTYT OBITh KPYIJIbIE, TPSIMOYTOJIbHBIE U MOJIUT OHAJIbHBIE.

OcHosanue 00€cTIeUNBAET YCTOMYMBOCTh COOPYXKEHUS. B ero KOHCTpyKLHIO
BXO/JIUT:

— OeTOHHBI HAaOWMBHOW JOTOK, OOECHEeYMBAIOUINI TPAHCIOPTHUPOBKY BObI
gyepe3 koJozaell (0T TpyOsl K TpyOe);

— mebeHouHas uiu OeTOHHas MOATrOTOBKA;

— OeToHHas WJIH ’KeJIe300C€TOHHAS TUIUTA.
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Pucynok 11 - TumnoBoit KpyTJiblil KOJIOAEI U3 CTaHJAPTHBIX JKeIe300€TOHHBIX
KoJiel Il yaugHou cetu nuameTpoM 150-600 Mm: 1 — KpyTIIblii JIFOK ¢ KPBIIITKOM;
2 — perynupoBOYHbIC KAMHU WJIM KUPIHYHAS KJIaJKa He 0oJiee YeThIPEX PSJIOB;
3 — omopHoe KoIbI0; 4 — KojbI0 auameTpoM 700 MM 1 BeicoToi 300-600 MM;
5 — mIuTa nepekprITHs; 6 — Koabio AuamerpoM 1000 MM; 7 — peryaupoBOYHbIC KAMHU
WA KUPIIMYHAS KIIAJIKa; 8 — IJIUTa OCHOBaHUs; 9 — miebeHouHas moarotoBka; 10 — ckoObl

Jlorok B HWKHEW dYacTH wuMeer (OpMy TOIYKpyra, a B BEpXHEH —
BepTUKaIbHBIC cTeHKH. OOIas BpICOTA JIOTKA JOJKHA PABHATHCS auameTpy Tpyo. C
JBYX CTOPOH JIOTKa COCIHMHSIOTCS IOJIKM, UMEIIKE MupuHy He MeHee 200 MM u
yKIoH K J0TKy He wMeHee 0,02. JIOTKM TNOBOPOTHBIX KOJIOJLEB M OOKOBBIX

MPUCOEIMHEHNUN BBITIOJHSIOT MO AYTraM OKPYXHOCTEW C paJiiyCOM HE MEHEE OJHOr0
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auamerpa (cM. puc. 13). Ilosku JI0OTKA CMOTPOBBIX KOJOIIECB JOJDKHBI OBITH

PacCIIONIOKEHbI HAa YPOBHE Bepxa TpyObl OOJBILIETO AUAMETpa.

Pucynok 12 - JloTku cMOTPOBBIX KOJIOALEB: 1 - ceueHne TMHEMHOr o J0TKa;
2 - TUTIaH JIOTKa KOJIO/Illa MPH YBEJIMYEHUH TuaMeTpa TpyOonpoBoaa;
3 - IJIaH y370BOTO KOJOAIa

[ opnounvl KOJOAIEB HA CETAX KAHAIM3AIMU BCEX CHUCTEM HAIJICKUT
npuauMath [ =700 mM. IlenecooOpa3Ho TOpIOBHHY pacroiaraTh Haj BXOJHBIM
tpyoompoBoaoM. Ha tpy6onposogax d = 600 MM u Oosiee pa3mMep TOPJIOBUH CIIEIyCT
NPUHUMATH TOCTATOYHBIM JJIsl OIyCKAaHUS MPUCTIOCOOTICHUH JIJIsi MPOYUCTKH (IIapoB
WU WIAHAPOB).

PaGoune xamepsl U TOpPJOBUHBI OOOPYAYIOT CKOOAMHU WM JIECTHUIIAMU IS

CITyCKa B KOJIOJICII U IO TbeMa U3 HETO.

IHopsinok BbINOJIHEHHS PAOOTHI:

1. OnpenenuThs AMAMETP U BBICOTY paboyell U JTIOTKOBOM YacTEH.

2. PaccunTaTh BBICOTY TOPJIOBUHBI.

3. B cooTBercTBHHM C BBICOTOW paboueld YacTH, BBICOTOH TOPJIOBUHBI U
IUAMETPOM TIPOBOJAIIEH © OTBOAsIIEH TpyO mogoOpaTh MO HOPMATHUBHO-
CIIPaBOYHOU JIUTEpaType OCHOBHBIE AJIIEMEHThI CMOTPOBOIO KOJIOALA M 3aHECTH B
Ta0IHITy.

4. CoctaBuTh TabMIly crienuduKanuy u3aenui (npuioxenue [).

5. Berueptuth pazpe3 u 1IaH KOJNOAIA B MacmTade B COOTBETCTBHH C
tpedoBanusimu ['OCT.

6. ObopmuTh OTUET.
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Hcxoonwvie oannvie
1. Komogen, pacnofioxKeHHBI Ha MpojaosibHOM mpoduiie (MpakTUHYECKOoe
3amanue Ne 7);

2. Pe3ynbpTaThl TUAPABIMYECKOr0 pacyeTa (mpakTuyeckoe 3aaanue Neo).

KonTposbHbIe 3a1aHus
1. HazoBuTe OCHOBHBIE 3JI€MEHTHI KOJIOIIIEB.
2. OOBSCHUTE T/I€ U C KAKOU 1IEJIbI0 YCTPAUBAIOT KOJIOIIBI HA CETSX.

3. O6T:>$ICHI/IT6, 4CM OTIIMYAKOTCA CMOTPOBBIC U ICPCIIAAHBIC KOJIOAIBI.
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IHNPAKTHYECKAS PABOTA Ne 9
HA3BAHUE NPAKTUYECKOM PABOTBI: [IOCTPOEHUE ITPOJIOJILHOT'O
[MPOOWJIA CETU BOJOOTBEJAEHUA

eab padoThbI:
— IlpuoOpecty U 3aKpenuTh HABBIKK B MOCTPOCHUHU MPOJIOIBLHOTO MPOdUs

CCTH BOAOOTBCACHMUA.

3HaHusa (aKTyanIu3anus):

— TpaBUJI MOCTPOSHUSI MPOOJIBLHOTO IPOPUIIS;

— YCIIOBHBIX 0003HA4YE€HUH, HAHOCUMBbIE Ha MPO(UIIb;

— npaBui opopmiieHnst B cooTBeTcTBUM ¢ TpeboBanusimu ['OCT;
yMeHHe:

— CTpPOUTH HpO,IIOJIBHBIﬁ HpO(i)I/IJIB CCTHU BOOOOTBCACHU

OCHOBHBIE TEPMUWHBI U ITIOHATUASA

[IpoekTupoBaHUE BBICOTHOM CXE€MBbI CETE€M BOJOOTBEICHMS 3aKJIIOYAETCS B
COCTaBJICHUHU MPOJIOJIHHOTO MPOodHIIS KOJIEKTOpa, B HAa3HAYCHUH HAYAJIbHBIX TTyOUH
3QJI0KEHHS CETH, YKIOHOB W OTMETOK B MECTax CONpsDKeHHUs TpyO B
COCJIMHUTENIBHBIX KOJOAIAX U KaMepax.

O6pyHO Ha TpoduiIe K TEXHUYECKOMY IIPOCKTY HE JalT pa3OMBKY BcCex
KOJIOJIIIEB, a YKA3bIBAIOT JIMIIIh PACYETHBIE TOYKHU, B KOTOPHIX U3MEHSIOTCS PaCXO/Ibl,
VKIOHBI W JauaMeTpbl. Pa30MBKy BceX KOJOAIECB IPOU3BOMAT MpU pa3paboTke
paboyux YepTeKEH.

IIpooonvuwviti npoguns CeTH H300paKAIOT B BHUAC €€ Pa3BEPTKH IO OCH
TpyOompoBoga. [Ipoduiab BBIMOTHSAIOT B MacmTadax: TOPU30HTAJILHOM, PaBHOM
MacimTaOy miana B 1:5 000 mwiu 1:10 000, u BeptukamsHoM, paBaoM 1:50, 1:100 wnm
1:200.

Hao npoghunem yxa3pIBaior:

— HaJA3EeMHbIE COOPYKEHHUS (HAaIpuUMeEp, 3CTaKaibl, HACOCHBIE CTAHIIUHN);
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— r1yOuHy 3aj0eHuss TpyOONmpOBOJOB OT IUIAHUPOBOYHON MOBEPXHOCTH
3eMJIM 10 HH3a TpyOompoBoAa — I HANOPHBIX TPyOONpPOBOJOB M JO JIOTKA
TpyOOIpoBOAA - 111 CAMOTEUHBIX;

— HOMepa OypOBBIX CKBAYKHH.

Ha npoghune yxa3piBaior:

— TIOBEPXHOCTh 3eMJIH (MMPOEKTHYIO - TOHKOW CIUIONIHOM JIMHUEH, HATYPHYIO -
TOHKOU IITPUXOBOM JTUHUEN);

— ypoBeHb IpyHTOBBIX BOJ (YpI'B) - TOHKOW MITPUXITYHKTUPHON JIMHHUEH;

— IepeceKkaemMble aBTOMOOUIIBHBIE JIOPOTH, KEJIE3HOIOPOKHBIE U TpaMBaliHbIE
IyTH, KIOBEThI, IMOJ3EMHBIE HHKEHEPHBIE COOPYKEHUS W CETH, BIIHSIOLINE Ha
IPOKJIAJIKY MPOCKTUPYEMBIX TPYOOIIPOBOIOB, C YKA3aHUEM MX rabapuTHBIX pa3MepoB
Y BBICOTHBIX OTMETOK;

— JIaHHbIE O TPYHTaX B 3aBUCUMOCTH OT MPOTSKEHHOCTH TPyOONpOBOAA U
XapaKTepa HAIJIACTOBAHUS; JaHHBIE O TPYHTAX MPHUBOIAT JIMOO B OTACIBHBIX TOUKAX
(B MecTax 3ajo)eHusi OypoBBIX CKBaXWH wWid IrypdoB), JuOO 1O Bced Tpacce
TpyOOIIpOBOA;

— MPOEKTUPYEMBI TPYOONPOBOJ, KOJOMIbI, MOKICIPUEMHHUKH, KaMmepbl U
MOI3EMHBIE YaCTH 3IaHUI 1 COOPYKEHHI, CBI3aHHBIE C IPOESKTUPYEMBIM TPYOOIIPOBOIOM:;
— QyTasapsl Ha TPyOONPOBOAAX C yKa3aHUEM AUAMETPOB, IJIUH U MPUBSI30K UX K OCU

JOPOT WA MPOECKTUPYEMBIM CETAM U COOPYKEHHUSIM.

™ OTMeTKa HH3a HNH
A notka Tpy6H

w IMpoexTHas oTMerKa
3eMaH

Hatyphnan oTtmerka
3eMAH

15

O6Go3navenue TpySHl
THIT H3OMALHH

15

OcHoBaHHe

Paccroanne

10 10

10

Homep xonoaua, rouxu,
yraa nosopoTa

10

&0

Pucynok 13 - Pa3merka TabmuIisl mpogoibHOTO podus
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Iopsinok BbINOJIHEHUS PAOOTHI:

1. [locTpouTh TPOJOIBHBIN TPOHIL CETH BOAOOTBEACHUS MO Pe3yJibTaTam
THPABIMYECKOTO pacueTa (mpakTuieckoe 3aaanue Ne 6).

2. Ykazatb HaJ IpoQuiem:

— HaJA3€MHBIE COOPYKECHHUS;

— TIyOMHY 3aJl0)KeHUsI TPYyOONPOBOJOB OT ILJITAHUPOBOYHON MOBEPXHOCTHU
3eMJIU JI0 JIOTKa TpyOOoIpoBoia.

3. Yka3zatp Ha npoduie:

— TIOBEPXHOCTb 3EMJIU;

— YpPOBEHb I'PYHTOBBIX BOJI;

— TepeceKaeMble TMPEMATCTBUS C YyKa3aHUEM X TabapUTHBIX pa3MEpoOB U
BBICOTHBIX OTMETOK;

— JIaHHBIE O TPYHTAaX;

— MPOEKTUPYEMBI TPyOOINPOBOJ, KOJOIIBI U COOPYXKEHHUS, CBS3aHHBIE C
POEKTUPYEMBIM TPYOOITPOBOIOM;

— QyTaspsl Ha TPyOONPOBOAAX C yKa3aHUEM JUAMETPOB, JJIMH U MPUBS30K UX
K OCH IOPOT WJIM MPOCKTUPYEMBIM CETSIM U COOPYKEHUSIM.

4, BeryepTuTh Ha JUCTE MWUIUMETpOBOM Oymarm A3 u odopMuTh B
cootBeTcTBHUH ¢ TpeboBanusimu ['OCT.

5. CocTaBuTh crieIU(DUKAIIHIO.

6. Obopmuth oTUET

Hcxoonwvie oannvie

1. I'enmutan ropoa.

2. Pe3ynbTaTel THIpaBINIECKOro pacueTa (mpaktuaeckas padora Ne 6).

3. YpoBeHb TPYHTOBBIX BOJI COTJIACHO BapHaHTy (TipakTudeckas padora Ne 1).

KoHTpo/bHBIE BOIIPOCHI:

1. OOwsacHUTE, UTO N300paKAIOT HA MPOJOJIHLHOM POPUIIe CETH;

2. HazoBute JaHHBIC, B3ATBIC U3 THAPABIMYCCKOI'O pacdcTa.
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INPAKTUYECKASA PABOTA Ne 10

HA3BAHUE IPAKTUYECKOM PABOTBI: PACUET
[TPOU3BOJUTEJIBHOCTU INNTABHOW HACOCHOM CTAHLIUU

eab padoThI:
— U3Yy4YUTh CXEMY HACOCHOM CTaHIIUH;
— OMNpeJeTuTh MPOU3BOIUTEIILHOCTH HACOCOB U TPEOYEMBIil HATIOD;

— npuoOpecTH HaBBIKK B 10A00pPE MapKu HACOCOB.

3HaHMsA (aKTyanu3anus):

— HA3HAYEHUM U YCTPOMCTBA HACOCHBIX CTAHIWN;

— METOAMK OIPEAEIIECHHS MPOU3BOAUTEIBLHOCTH HACOCOB;

— MOopsAKa ONpeAcTCHUs TpeOyemoro Hamopa (IOTeph Hamopa BO
BCACHIBAIOIIEM U HAMIOPHOM TPYOOIIPOBOAaX, T€OMETPUUECKON BHICOTHI HATHETAHMUS ).

YMEHMS:

— BBIUEPYMBATH CXEMbI HACOCHBIX CTAHIIUM;

— OMpeaeNsATh MPOU3BOJAUTEIIFHOCTh HACOCOB U TPEOYEMBI HATIOP;

— noa0upaTh MapKu HACOCOB.

OCHOBHBIE TEPMHUHBI U ITIOHATUSA

Bvicoma ecacvieanus nacoca onpenenseT BBICOTHOE PACOIOKEHHUE HACOCA T10
OTHOILIEHUIO K OTMETKE YPOBHS BOJbI B IIPUEMHOM DPE3€pPByape WM UCTOYHUKE, U3
KOTOPOTO KUJKas cpejia MEPEeKauYMBACTCs HACOCOM, M OMPENEISAETCs CIIOCOOHOCTHIO
Hacoca CO3/JaBaThb BAaKyyMMETPHUUYECKOE JaBJICHHE BO BCACBHIBAIOLIECH IIOJIOCTH B
YCIIOBHSIX )KUIAKOCTHOM CPEJBI.

Bvicoma camoscacviéanus nacoca ONpenenser BBICOTY CaMOBCACBIBAHUSA B
MOJBOJAIEM TPYOONPOBOAE M OIPEAENAETCS CHOCOOHOCTHIO CaMOBCACHIBAIOILIETO
Hacoca CO3/JaBaThb BAaKyyMMETPHUYECKOE JAaBJICHHE BO BCACBHIBAIOLICH IOJIOCTH B

YCIIOBHSIX TA30BOU CPEBI.
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Paznuuaror reomeTrpuueckyio (T€0Je3MYEeCKyl0) U BaKyyMMETPHUUECKYIO
BBICOTY BCACHIBAHMUSI.

l'eomempuueckas evicoma ecacvieanusi Hacoca Hrs. (M) — paccTOsHHE MO
BEPTUKAIM OT CBOOOJHOTO YpPOBHS TOBEPXHOCTH IE€pEeKauMBaeMOW >KHIKOCTH B
HMCTOYHUKE JI0 CIAEAYIONIUX OTMETOK (B 3aBUCUMOCTH OT TUIA HACOCa):

— OCH FOPU30HTAIBLHOTO LIEHTPOOEKHOTO HACOCA;

— BEpXHEH OTMETKMU JIomacTu padoyero KkoJjieca TOPU3OHTAIBLHOTO OCEBOIO
Hacoca;

— OTMETKM TOPU30OHTAIBHBIX OCEW BpalleHUs JomacTeli OTHOCUTEIBHO
BTYJIOUHOHM YaCTH BEPTUKAIBLHOTO OCEBOTO HACOCA;

— OCH HAamopHOTO TMaTpyOKa BEPTUKAIBHOTO IEHTPOOEKHOro Hacoca (B psje
cinydaeB Hree ONpeAeNstoT 1O JpyrdM OTMETKaM, KOTOpble YyKa3aHbl B
JOKYMEHTAINH, IPUJIaraeMou K Hacocy).

Ecnu ykazanHbsie OTMETKH Hacoca OyayT pacIioyioKEHbI BBIIIE YPOBHS BOJIbI B
UCTOYHHKE, TO BBICOTY BCACBIBAHUS Y HACOCA CUUTAIOT MOJOKHUTEIIBHOM, €CIIH HUXKE -
OTPULIATEIIBHOM.

Bakyymmempuueckas evicoma 6cacviéanus TPECTaBISET COOOW Ppa3sHOCTh
aTMOC(EepHOTO  JIaBJICHHS (maBneHUs OKpyXarolmen  cpeabl) pa U
BaKyyMMETPHUECKOTO p, KOTOPOE CO3/1aeT HAcOC Ha BXOAe B pabouee Koieco, B
MeTpax CToJI0A KHUIKOCTH:

o= PP 0)
PQ

B macnoprax 3aBomoB-M3roToBUTENEH (M B Karajorax) yKa3bIBalOT
BAKYYMMETPUYECKYIO BBICOTY BCACBIBAHMS, MOJYYEHHYIO MO pe3yJibTaTaM HaTypPHBIX
WCTIBITAHMH U TIPUBENIEHHYIO K atMochepHomy aasneHuto (0,1 MIla) u temneparype 20
°C.

Hamop, ., HacocoB Ha KaHANW3AIMOHHBIX CTaHIUAX (puc. 14) onpenenstor no
dbopmyie

H = HE éc +h3 +hH +1, (102)
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rne  Hre - TeOMeTpuYecKas BbICOTA MOABbEMA BOJbI, paBHAas Pa3HOCTH OTMETOK
Zoc v Zp;

hs - moteps Hamopa BO BCACBIBAIOIIKMX TPYyOONPOBOAAX IMPH Pacxojaax,
COOTBETCTBYIOIIMX MAaKCUMaJIbHOM I10J1a4€ HACOCHOW CTaHIIUU, M;

h. - moTepu Hamopa B HAMOPHBIX KOMMYHHKAIUSX M B HAIOPHBIX BOJOBOJIAX

IIPU PaCX0Jax, COOTBETCTBYIOIINX MaKCUMAJIBHOW MMOJAaYe€ HACOCHOM CTaHLUH, M,

1 - 3anmac Hanopa Ha UCTEYEHHE BOJbI U3 TPYOOIpPOBOIA.

/ L—l
- N
nel

)
.
ha

Pucynok 14 - PacueTHasi cxema orpeiesieHus: Haropa KaHaJIu3alMOHHON
HACOCHOM cTaHIMK: 1 - MOABOASIIMIA KOJUIEKTOP; 2 - MPUEMHBIN pe3epByap;
3 - MaIIMHHBIN 3aJ1; 4 - HACOCHBIH arperar; 5 - HamopHbIe BOJIOBO/IBI; 6 - TpUEeMHas
KaMepa OYUCTHBIX COOPYKEHHI

Bri6op TunopazmepoB HacocoB. [1o BerancieHHBIM 3HaUeHUsIM Q 1 H HAcOCOB
C TOMOIIbIO CBOAHBIX moned Q - H 17 COOTBETCTBYIOUIMX THUIIOB HACOCOB.
[TonOuparoT ux TUIIOpPa3MEpHI.

Ha xaHanm3anmoHHbBIX HACOCHBIX CTAHIIUSAX YCTAHABIUBAIOT HAcOChl TUIOB CJ{
u C/IB. B nocnennee Bpemsi Ha KaHAIU3AIMOHHBIX HACOCHBIX CTAHIIMSIX UCIOIB3YIOT
MOTPYKHBbIE HACOCHI, YTO MO3BOJISIET YMEHBIIUTh CTPOUTENIbHbIE O0BEMBbI CTAHIIMI U
YIYUYIIUTh YCIOBUS SKCIUTyaTalllu.

llopsiook noobopa macocos 0 cemu

OCHOBHBIMH UCXOJHBIMU JJAHHBIMHU JIJI51 TOJ00pa HACOCOB SIBJISIFOTCSI:

— tpebyemas nonaya Q (o6beMHas, M° /c; MaccoBasi, Kr/c);

— Tpebyembliii Hanop H, M.
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Kpome Toro, yunteiBaeTcsi, 4ToObI BEIOpAHHBIN HACOC W MPUBOJIHON JIBUTATENb
UMETM MUHUMAIBHYIO CTOUMOCTh U paboTanu ¢ MakcuMaabHbiM KITJI.

[TogoOpaTe Hacoc Ha 3aJaHHYIO CHUCTEMY (CeTh, TpPyOONpPOBOJ) 3HAYUT
00€eCIIeUnTh BHITIOJHEHNE CICAYIOMNX YCIOBHIA:

1.Tlomaua BbeIOpaHHOTO Hacoca Qu JOJDKHA COOTBETCTBOBATH PaCXony
)KuakocTu B cucteme Q, T. e. Q, = Q. = Q.

2. Hanop Hacoca JOJDKEH COOTBETCTBOBAaThH TpeOyemMomy Hamopy B cetd Hc
npu 3aganHoM nojaue Qc, 1. e. Hi = H. = H.

3. Hacoc nomxen pabortats ¢ KII/I, ycranosnennsim I'OCT.

s pemieHus 3amadd moxbopa Hacoca Ui 3aJaHHBIX yCIOBUH pabOTHI
HEOOXOJMMO  pacrojaratb HE TOJBKO XapaKTepUCTHKaMW Hacoca, HO H

XapaKTePUCTUKON CUCTEMBI (CeTH, TPYOOIIpoBOaa).
Iopsaok BbINOJIHEHUS] pAdOTHI

1. I3y4yuTh yCTpOMCTBO KaHAIMU3AIMOHHON HACOCHOM CTaHIINH.

2. BeruepTuTh cxeMy HaCOCHOM CTaHIIUH.

3. OnpenenuTth NPOU3BOAUTEIHLHOCTh HACOCOB.

4, Onpenenuth TpeOyeMblii Hamop (MOTEph HAmopa BO BCACHIBAIOIIEM U
HAIIOPHOM TPYOOIPOBOJIaX, TEOMETPHUUECKOM BHICOTHI HATHETAHU).

5. Ilomo6pars mapky HacocoB 110 Q - H.

6. ObopmuTh OTUET.

Hcxoonwvie oannvie

1. I'enmutan ropoa.

2. Pe3ynbTaThl rUApaBIHUECcKOro pacdyeTa (mpaktudeckoe 3amaanne Noo).

3. I[IpomonbHBIM TPOGUITH CETH.

KoHTpo/bHBIE BOIIPOCHI:
1. OOmbsicHUTE HA3HAUECHKE U YCTPOMCTBO KaHAM3AIMOHHBIX HacocHbIX craHimil (KHC);
2. Pacckaxwure, Kak ompeensieTcsl TeOMeTprIecKasi BRICOTA HATHETAHMS.

3. Hazoswure Tumsl HacocoB ycTpanBaembix Ha KHC.
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INPAKTHYECKAS PABOTA Ne 11

HA3BAHUE MPAKTUYECKOM PABOTBI: OIIPEJEJIEHUE
KOHUOEHTPAILIMU AT PASHAIOINX BEIIECTB B CMECH
BbITOBbIX U ITPON3BOJCTBEHHbBIX CTOYHBIX BO/]

eab padoThI:

— 3aKpenuTh TEOPETUYECKHE 3HAHUS O COCTaBe OBITOBBIX CTOYHBIX BOJ IO
3arps3HAIONINM BEIECTBAM;

— HAYYUTHCS OMNPENCNATh KOHIEHTPAIUU 3arpsi3HSIONINX  BEIIECTB,
MOJIB3YSICh CIIPABOYHO-HOPMATUBHOM JINTEPATYPOHL;

— TpUOOPECTH HABBIKM B pacyeTe KOHIICHTPAIMU 3arps3HSIONINX BEIIECTB

CMECH OBITOBBIX H MMPOU3BOACTBCHHBLIX CTOYHBIX BO.

3HaHMsA (aKTyanu3anus):

— COCTaBa 3arps3HSIONINX BEIIECTB B OBITOBBIX CTOYHBIX BOJAX;

— METOJMK OIpEAEICHUSs KOHUEHTPALUN 3arps3HAOIINX BEIIECTB, HCXOS U3
YAEIBHOTO BOJOOTBEICHMUS;

— TOpsAlKa OMNpEeNeieHUsT KOHLEHTPAlUHM 3arpsA3HSIONINX BEIIECTB CMECH
OBITOBBIX U TIPOU3BOJICTBEHHBIX CTOYHBIX BOJ;

YMEHHUS:

— OIpENesiTh KOHLEHTPALUIO 3arps3HAIOINIMX BEIIECTB B OBITOBBIX CTOYHBIX
BOJIaX, MOJIb3YySCh CIIPABOYHO-HOPMATUBHOM JIUTEPATYPOH;

— OMNpeAeNsaTh KOHUEHTPAILMIO 3arpsi3HSIOLUIMX BEIIECTB CMECH OBITOBBIX U

IIPOU3BOACTBCHHBIX CTOYHBIX BOM.

OCHOBHBIE TEPMHUHBbI U TTIOHATUSA
HawnbGonee wacto npuMeHsiemasi B HaIlleld CTpaHe MOJHAs pa3jielibHas CHCTeMa
BOJIOOTBEACHUS MpEANoiaraloT COBMECTHYIO OUYUCTKY OBITOBBIX u
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. /{151 pacueTa KOHIIEHTpAIUU 3arpsi3HEHHUN cMecH
ATUX BOJI U HEOOXOJUMOM CTENEHU OYUCTKH HEOOXOJMMO 3HATh CPEIHECYTOUYHBIE

pacxoibl.
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Pacuétnas cpennecyrounas mnpousBoautenbHocTh OCK omnpenensierca B

3aBUCUMOCTH OT CYMMAPHOTO pacxoaa OBITOBBIX U IMPON3BOACTBCHHBIX CTOYHBIX BO:
_ 11.1
Qpacu - Qébtm + an, ( )

CpeHeCyTOYHBIH  pacxoj] OBITOBBIX CTOYHBIX BOMA (Qgum) BBIUUCISACTCS Kak
npousBeeHue pacuétHoro umcia sxkutene (Np) Ha HOpMy BOgOOTBeACHHS (),
OpUHUMAEeMyl  JJIi  KaHaJW30BaHHBIX  PAllOHOB TOpoJa paBHOM  HOpME
BOJONOTPEOICHUS.

CpenHecyTOUHBIM pacxoj MPOU3BOJCTBEHHBIX CTOYHBIX BOJI OIpEJEseTcs Ha
OCHOBE TEXHOJIOTHYECKHX JaHHBIX 10 KOHKPETHOMY NPEANPUITHIO JHOO TIO
CIIPaBOYHBIM JAHHBIM JJIsI TIPEANPUATUS-aHATIOTA.

Jlns  pacuera OONBIIMHCTBA COOPYKCHUH OYUCTKH HEOOXOIWMO 3HATh
MaKCHUMaJIbHBIN CeKyHAHBIA pacxoa. Haubosee TouHoe ero ompeneneHre BO3MOKHO
0 CyMMapHOMY I0YacOBOMY TpaUKy MpPUTOKa OBITOBBIX U MPOU3BOJICTBEHHBIX
CTOYHBIX BOJI KaK MpH MojJjaye HaCOCaMH, TaK U MpU caMOTeYHOM ToctyruieHuu. [Ipu
OTCYTCTBUU TaKUX JAHHBIX JOIYCKAETCA BBIUHUCISATH MAKCHUMAJIbHBIN CEKYHJIHBIN
pacxol  Kak  TPOM3BEACHHWE  CPEIHECEKYHIHOro Ha  oOmui  Kod(UIIMeHT
HEpaBHOMEPHOCTH.

Onpenenenne HEOOXOAMMOW CTEMEHM OYHCTKH U PACUET OUYMCTHBIX
COOPY’KEHUI KaHAJIM3aIUU MPOU3BOJUTCS MO OCHOBHBIM TOKa3aTeNsIM 3arpsi3HeHUN,
KOTOPBIMH SIBJIIFOTCSI KOJIMYECTBO B3BEIIEHHBIX BEHIECTB U CyMMa OpPraHUYECKHUX
3arpsA3HeHNUN, BBIPAKEHHBIX BIIKynonn. KpoMe TOro miis omnpeneseHus BO3MOXKHOCTH
OCYIIECTBJICHHUSI  OMOJIOTMYECKOW  OYHMCTKH  OMNpEAeNseTcs  COAep)KaHue B
noctynarpmux Ha OCK cTouHBIX Bo/Iax OMOTEHHBIX JIEMEHTOB. B cooTBeTCTBUH C TI.
6.2. [4] na xaxuapie 100 mut/n BIIK,,;, TOKHO IPUXOAUTHCS HE MEHee 5 MI/I a3ora
(N) u 1 mr/n dpochopa (P).

KoHnentparusi  3arpsi3HEHH  OBITOBBIX CTOYHBIX BOJA B MI/T  TIO

Hopmupyemomy CHull konmuectBy B3BemieHHbIX BeniecTB U BIIK Beruucisercs mo

dbopmyiie:
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a -1000 (11.2)
9

Ca:

[TockombKy OBITOBBIE CTOYHBIC BOJBI MOCTYMAIOT HA OYHCTHBIE COOPYKCHUS
BMECTE C MPOU3BOJCTBEHHBIMH, TO TIO pacxojaM OBITOBBIX M IMPOHM3BOACTBEHHBIX
CTOYHBIX BOJ W TIO KOHIIGHTpAIlMM 3arps3HECHUN B HHUX MOXKHO OIPEACIIUTH
KOHIICHTPAIIUIO 3arpsi3HEHU 00111ero ctoka 1o ¢gopmyiie:

— Pﬁum 'Q&zm +ZPnp 'an (113)

CCM )
Qsum + Z Qup

IHopsinok BbINOJTHEHHS PAOOTHI:

1. OnpenenuTh KOHILECHTPAIMIO 3arps3HSIONIMX BEIIECTB 110 OCHOBHBIM
3arpsi3HCHUSIM B OBITOBBIX CTOYHBIX BOJAX, IMOJB3YSACh HaHHBIMU [4], wucxoas u3
YAEIbHOW HOPMBI BOJIOOTBEAEHHUS (s HA OJHOTO YETIOBEKA.

2. OnpenenuTh KOHIICHTPAIIMIO B3BEIIEHHBIX BEIIECTB B CTOYHBIX BOJAX,
MOCTYNAIOUIMX Ha TOPOJCKHE OYMCTHBIE COOPY>KEHHUSI OT JKWJIOW 3aCTPOWKH U OT
pEANPUSITHS.

3. Onpenenutpy KoHeHTpanuoo HIIK,,;, B CTOYHBIX BOAAX, MOCTYIMAIONIUX HA
TOPOJICKHE OUYHMCTHBIE COOPY>KEHUS OT KUJIOM 3aCTPONKHU U OT PENPUSITHS.

4. OhopMUTB OTYET.

Hcxoonwvie oannvie

1. Hopma BomoOTBeACHUS HA OJHOTO JKUTEJSI M PAacXoj] OBITOBBIX CTOYHBIX
BOJI, IOCTYMAIOIINX OT JKUJION 3aCTPOUKH, O€peM U3 MPAKTUUECKOTO 3aHsITHs Nel.

2. Pacxoapl MpOW3BOJICTBEHHBIX CTOYHBIX BOJI, MOCTYITAIOIIUX B TOPOJCKYIO
BOJIOOTBO/ISAIIYIO CE€Th, O€pEeM U3 MPAKTUIECKOTO 3aHITUs Ne2.

3. KonneHTpanurmo 3arps3HeHH B IMPOM3BOJACTBEHHBIX CTOYHBIX BOJAX II0
B3BCIICHHBIM BemiecTBaM U 10 BbIIK,o,, Mme/n, 6epem u3 tabmmisl 10 (mpakTuaeckoe

3aHsiTUe No2) B COOTBETCTBUM C BAPUAHTOM.

KoHTpoJsibHBIE BONIPOCHI:
1. Ha3oBute coctaB 1 CBOMCTBA CTOYHBIX BOJI.

2. [lepeuncnute XapaKTepHBIE 3arPsI3HEHUS JIJIS1 BCEX KATETOPUI CTOYHBIX BOJI.
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INPAKTHYECKAS PABOTA Ne 12

HA3BAHUE MPAKTUYECKOM PABOTBI: OIIPEJEJIEHUE
HEOBXOJIMMOM CTEINEHU OYMCTKU CTOYHbBIX BOJ]

Ilenv pabomer:

— OCBOWTH PacyeT NMpeeTbHO-I0MYCTUMBIX KOHIIEHTPAIUH;

— OCBOWTH MOPAJIOK pacyeTa HEOOXOJUMON CTEMEHU OYUCTKH, COpaCchIBaEMbIX
B BOJIOEM OUYMIIICHHBIX CTOYHBIX BOJI;

— HAYYUTHCS BBIOMPATh METOJI OYUCTKH CTOYHBIX BOJI B COOTBETCTBUH C

HEO00XOITUMOU CTEIIEHBI0 OUUCTKH.

3HaHMsA (aKTyanu3anus):

— pacyeT npeenbHO-JOIMYCTUMbIX KOHIIEHTPAIINNA;

— METOJMKY pacueTa HEOOXOIMMOH CTEeNeHM OYHUCTKH, COpachlBa€MbIX B
BOJOEM OYMIIECHHBIX CTOYHBIX BOJ IO B3BEIIEHHbIM BemecrBaMm, o BIIK n
PacTBOPEHHOMY KHCIIOPOAY;

— IpaBuiia BEIOOpa METOJIa OYUCTKU CTOYHBIX BOJI;

yMeHue:

— BBINOJHATH pacueT HEOOXOAMMON CTENEHH OYMCTKM CTOYHBIX BOJ
cOpachIBa€MBIX B BOJOEM;

— Toa0upaTh METOJ OUHCTKH.

OCHOBHBIE TEPMUHBI U ITIOHATUSA
OOmme yclnoBHS BBIMYCKAa CTOYHBIX BOJl B TOBEPXHOCTHBIE BOJIOEMBI
ONPEAEIAIOTCA HAPOAHOXO3AMCTBEHHOW 3HAYMMOCTBIO 3TUX BOJOEMOB, XapaKTEPOM
BOJIOTIONIB30BAHUS W WX CAMOOYHINAIONMICH CIIOCOOHOCTBIO U PETYIUPYIOTCS
«CaHUTapHBIMU TIpaBUJAMM W HOPMaMH OXpPaHbl TMOBEPXHOCTHBIX BOJ OT
3arpsI3HEHUS.
Jlns  ompeneneHuss HEOOXOAMMOM  CTEMEHHM OYHCTKM IO  OCHOBHBIM

MoKa3aTessiM HE0OXO0IUMO 3HATh 3HaAUeHUE KOA(P(UIIMEHTa CMEIICHUSI CTOYHBIX BOJI
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C BOJOM BomoOEMa, KyJda OyayT cOpachiBaThCsl OUYMIIEHHBIE CTOYHBbIE BOJbI. [lpu
CIIyCK€ CTOYHBIX BOJ B TPOTOYHBIE BOJOEMBI KOXDDHUIMEHT CMENICHUS

OMpeNIeNAEeTCS MO MOJYIMIUPUIECKON 3aBUCUMOCTH

Lo (12.1)

1+9-e‘Xﬁ

q
rie Q — pacxonm Boabl (mpu 95%-i1 oOecrneueHHOCTH) B CTBOpPE PEKU Yy MecCTa
BBITI 3c;
ycKa, M°/c;

(] — pacxoJ CTOUHBIX BOJ, M>/C;

L — paccTosiHHE OT MecTa BBIMyCKa CTOYHBIX BOJ IO Pacue€THOTO CTBOpa IO
TeueHuto (dapBaTepy) pEeKH, M, OINpENEsieMOe KaK pacCTOsHUE A0 OirKaiiinero
MyHKTa BoJoonb30Banus (Lg), yMeHbIIeHHOE Ha | KM;

X — KOB(l)(l)I/IIII/IeHT, y‘{I/ITBIBaIOIIII/Iﬁ TUAPaBIINYICCKHC (baKTOpBI CMCILICHMUA,

x=¢f-q)-3%, (12.2)

rae & — kodhUIMeHT, 3aBUCAIIUN OT MECTa BBIMYCKa CTOYHBIX BOJ B BOJOEM
(mpu caMOTe4YHOM BbIIycKe y Oepera & = 1, nmpu Beimycke B apsatepe peku & = 1,5);
@ — K03h(DUIMEHT M3BWIMCTOCTH PEKH, PABHBIN OTHOIICHUIO PACCTOSIHUS OT
MecTa BBINTyCKa JI0 pacueTHOro crtBopa 1o dapsarepy (L) K paccCTOSHHIO MEXIy
STHMH K€ IMYHKTaMH 110 MPAMOi (Lnp);
E — xoadpdunuent typoynenTHOU quddy3un, onpenensieMblil 1isi paBHUHHBIX
pek 1o popmyrie

_Vep-Hep (12.3)
200

E

rie  Vep — cpeHss CKOPOCTh TCUCHHS TP MUHUMAJILHOM pacxojie, M/c;

H_.p — cpenuss riiyOuHa BOJ0EMA HA YYACTKE MEXKIY BBIITYCKOM CTOYHBIX BOJ U
pacUYETHBIM CTBOPOM, M;

CteneHb OYHMCTKH COpachIBa€MBIX B BOJOEM CTOUYHBIX BOJI OMPEACISAETCS II0
KOJIMYECTBY B3BEIICHHBIX BeIIECTB, AonycTuMoi BenuuuHe BIIK u konmmyecTtBy

PAaCTBOPCHHOI'O B BOJOEME KHUCJIIOPOJa.
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CBa3b MCXKAY CaHWTAapPHbIMHU Tpe6OBaHI/IHMI/I K YCJIIOBHAM BBIITYCKAa CTOYHBIX
BOA B BOOOECMEBI U HCO6XOI[I/IMOI>'I CTCIICHBIO OYMCTKU CTOYHBIX BOA IIEPC] CIIYCKOM HX
B BOJIOEM B O6H_ICM BHJIC BbIPpAXXacTCA HCPABCHCTBOM

Ceq+Crygp <(yqp + q) Ch, (12.4)

rac Cex — KOHOCHTPAaOHsA 3arpsA3HCHUA CTOYHBIX BO/J ITOCJIC OYNCTKH, MF/JI;

Cr — KOHIOCHTpPAOH:A 3arpA3HCHUA B BOAC BOAOCMaA BBIIIC BBIITYCKA, MF/J];

CN — mpefesibHO JTOMyCTHMAasi KOHIICHTpAIlUsl 3arps3HEHU B BOJE BOJOEMa,
M/

q — pacxoa CTOYHBIX BOI, C6paCBIBaeMBIX B BOAOECM, M3/C.

I[OHYCTI/IMEUI KOHICHTpPAKA B3BCHICHHBIX BCIICCTB B C6paCBIBaCMBIX CTOYHBIX
BOJIaX OIpeaesieTcs 0 (hopMyJie

Cor = p- (12.5)

rjae p — JOMYCTHMOE YBEIWYEHHE COJACP)KAHHMS B3BEIICHHBIX BEIIECTB B BOJIEC
BOJ0EME Tocje cOpoca CTOYHBIX BOJI, OMPENENIeMOEe B 3aBUCHUMOCTH OT KaTErOPHH
B / 3.
BOJIOTIOJIb30BaHUs (Mpuioxenue B), r/m’;
Cr— comeprkaHue B3BCIICHHBIX BEIIECTB B BOJIOEME JIO BBIITYCKA: CTOYHBIX BOJI,
/M2,

CreneHbp HEOOXOOMMOM OYHMCTKM 1O B3BEIIEHHBIM BelecTBaMm, I, %,

ompenensercs mo Gopmyiie:

3= ( CCM - Cex )' 100% (12-6)
C 1

o

Homyctumass BIIK crounHbIXx BOX, MOANEXKAIMHUX COPOCY B  BOJOEM,
pPacCUHMTHIBAETCS HA OCHOBAHMH OanaHca OMOXUMUYECKON MOTPEOHOCTH B KUCIOPOJIE
CMECH PEYHOM BOJIBI M CTOYHBIX BOJ| B PACUETHOM CTBOpE 10 popmyiie

_aQ
q 10 kem-t

(12.7)

Lem= x(Ly—L, -107™")+—N

1O—kcmt !

rie Kem ¥ Kr — KOHCTAHTBI CKOPOCTH OHOXHMHYECKOIO IMOTPEOJCHUS KHCIOPOaa

CTOYHOM ¥ PEYHOM BOJIOW COOTBETCTBEHHO;
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Ln — mpenensHO nomyctumoe 3HadeHue bIIK,,, CMECUu pedyHON M CTOYHOMU
BOJIbl B PACUETHOM CTBOpE, M2/,

Lr — BIIK,:, BOABI B BOJIOEME J10 MECTa BBIITYCKa CTOYHBIX BOJ, M2/,

t — IPONOJDKUTENBHOCTH IEPEMELICHUS B CyTKax OT MecCTa BBIIyCKa [0

pPacyeTHOro CTBOpA OMPELIIAETCs 1Mo popmyIie:

t=L/ Ve, (12.8)

Heo0Oxoaumas crenenb 04ucTKU 10 BI1Kom, %o, onipenensercs mo gpopmyie:
_La-Lex (12.9)

9 La

.100%,

I[OHYCTI/IMaSI Harpy3ka CTOYHBIX BOI Ha BO)IHBIﬁ 00BEKT MO COACPIKAHUIO B

HEM PACTBOPEHHOTO KUCIOPO/a OINpeeIsaeTcs Mo cienyoiei hopmyiie

. 12.10
l@2=3§§53032—04uﬁ—4)—1a (12.10)

rae L — cojepikaHMe PacTBOPEHHOTO KHCIIOPOJa B BOJE BOJOEMA JIO BBIMyCKa

CTOYHBIX BOJI;
o) ..
Ly — MUHMMAaNbHOE JIOIYCTUMOE COJIEp)KaHUE PACTBOPEHHOTO KHUCIIOPOJa B
BOJI€ BOJJOEMA.
Tabmuna 16 - KoHcTaHTa CKOPOCTH OTPEOJICHUST KHCIIOpOAa CTOYHBIMU BoAaMH, Kem

t’C| 0 5 9 12 15 18 20 22 24 26 28 20
Ke.n | 0,04 | 0,05 | 0,06 | 0,0/ | 0,08 | 0,09 | 0,10 | 0,11 | 0,22 | 0,13 | 0,14 | 0,15

Ta6muma 17 - KoncranTa adpanuu, Ky

XapaKkTepuCTUKA BOJIOEMA K

Peka ¢ manoii ckopocThio Teuenus < 0,5 m/c 0,2...0,25
Peka ckopoctbio Teuenus > 0,5 m/c 0,3...0,50
Maurast peka ¢ 60JIbIIION CKOPOCTHIO TSUCHHUS 0,5...0,80
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Buvibop cxembl ouucmku cmouHvix 600

Tpebyemasi cTeneHb OYMCTKA ONpPEACNSIET METOJ W THUIl OYHUCTHBIX
coopykeHuil. Ecnu TpeOyemas cTerneHb OYMCTKH MO B3BELIEHHBIM BEILlECTBaM OoJiee
50 %, a cumxenue BIIK maxomutcs B mpeaenax 80 %, To HazHayaeTcsl YacTUYHAS
Ouojornyeckas O4McTKa (MEXaHMYECKas OYMCTKAa M MOCIEAYIoIias TOOYUCTKAa Ha
COOPY)KEHUSX YaCTUYHOM OuoxumMuueckorl ouncTtku). Ilpu HeobxomumocTu
camkenus bIIK 6onee uem Ha 80 % npumeHsieTcst mojHas OMOJIOTUYECKasi OUUCTKA.

B HacTtosiimee Bpemsi, UCXOJI U3 COBPEMEHHBIX CAHUTAPHBIX HOPM 3aIUTHI
BOJOEMOB  OT  3arpsi3HEHUM, TMPAKTUUYECKH BCErja MpPUHUMAETCA  MOJHas
Ounonoruyeckas ouucTKa, ¢ noBeaeHueM bITK, ounieHHbIX CTOYHBIX Boa A0 10...15
MT/I.

BriOop Tuma OYMCTHBIX COOPYKEHUUW M CXEMbl OYHMCTKH MPOU3BOAUTCS HA
OCHOBE aHaJiM3a MECTHBIX YCIIOBUW: TPOU3BOJUTEIBHOCTA CTAHIIMM, HATAYUS
JOCTaTOYHOW IUIOIIAJKA 3E€MEJNbHOTO YYacTKa, KIUMATHYECKUX, TPYHTOBBIX U
MOYBEHHBIX YCIOBUN, penbeda MECTHOCTH, OOECIEYEHHOCTHU IIIEKTPOIHEPrueH,
HaJIM4YWsl MECTHBIX MaTepUasoB U JIp.

O6paboTka TOPOJCKMX CTOYHBIX BOJ, NPEACTABIAIOMMX COOOH cMech
OBITOBBIX M TPOMBIIUICHHBIX CTOYHBIX BOJl, MPOU3BOAUTCS OOBIYHO B TaKOU
MOCIIEIOBATEIBHOCTU: MEXaHMYecKass OYMCTKAa Ha pEIIeTKaX, B TECKOJIOBKaX U
MEPBUYHBIX OTCTOMHUKAX; OHOJIOTMYECKass OYMCTKA Ha a’pOTEHKaX WIW B
OonouIbTpax W BTOPUYHBIX OTCTOMHHMKAX; 00€33apaKMBaHWE U BBITYCK B BOJOEM
aub0 TOBTOPHOE HMCIIOJIb30BAaHUE B TPOMBIIIUICHHOCTH WJIM CEIBCKOM XO3SICTBE.
OO0paboTKka OCagKOB MOXET TMPOU3BOAUTHCS B METAHTEHKaX C MOCIEIYIONIIM
MEXaHUYECKUM 00E€3BOKMBAHUEM M TEPMHUUYECKOW CYIIKOW JIMOO BBHICYIIMBAHHEM Ha
WJIOBBIX ILTOMIAJKAX.

B T1abn. 18 mpuBemeHbl peKOMEHIAIMW ISl BHIOOpA THIA COOPY>KEHHH IIO

OYHUCTKC IT'OPOACKHX CTOYHBIX BOA B 3dBUCHUMOCTH OT HUX pacxonaa.
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Tabnuma 18 - Jlanubie 1715 BRIOOpA THUTIA COOPYKEHHI 110 OYUCTKE CTOYHBIX BOJ

HanmenoBanue coopyxeHuit

CpeqHeCyTOUHBIM PAacXo]l CTOYHBIX BOJ, M/CyT

hi (6] hi (6] hi (o) 10 70 710 Oonee
50 300 500 | 10000 | 30000 | 50000 | 50 000

Llpu mexanuueckou ouucmke

Pemetkun + + + N N N N
ITeckosI0BKH:

— BEpPTUKAJIbHbIC — - + + - _
— TOpPU3OHTAJIbHbBIE — - + + + + +
—C KPYT'OBBIM ABM)KCHHUEM BOJIBI - - + +
OTCcTOMHUKMU:

— JIBYXbSIpYCHbBIE + + + + - - _
— BEpTUKAJIbHbBIE — - — X X X _
— TOpPU3OHTAJIbHbBIE - — — - + + +
— paaualbHbIe - — — X + + +
MeraHTeHKU — — - + + + +
WnoBsle muionaaku + + + + + + +
Bakyym-unbTpsl — — — — _ + +
XJ10paTOpHbIE YCTaHOBKHU + + + + + + +
IIpu buonozuueckoul ouucmke

[Tons opomenus + + + + + + —
[Tons dhuneTpauu + + + + + + —
buonorudeckue npy bl + — + — - — —
buodunsTpsl + + + X - — _
AdBpOTEHKHU — - _ X + + +
WNnoymnoTHuTenu — — - + + + +

*

VcioBHBIE 0003HAYCHMS:
COOTBCTCTBYIOIIICM O6OCHOBaHI/II/I; — HC PCKOMCHIAYCTCA.

+ pPEKOMEHJIyeTCs;

Iopsinok BbINOJIHEHUS PAOOTHI:

1.Onpenenutp KOdPHOUIUEHT CMEIICHUS.

X [OpUMEHSIOTCA  MPHU

2. OHpeI[eJ'H/ITB HGO6XOI[I/IMYIO CTCIICHb OYHCTKH CTOYHBIX BOJA.

3. BeiOpaTh cxeMy OYHCTKHM CTOYHBIX BOJI.

4. OpopMuUTh OTUET.

Hcexoonwvie oannvie

1. Pacxon CTOYHBIX BOJ, IIOCTYIIAOIIKUX HAa OYHNCTHBIC COOPYKCHUA U KOHICH-

TpaluIo 3arpsi3HEHUN B HUX OepeM U3 mpakTuyeckoro 3ansatus Noll.
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2. JlanHbple 1O BOJOEMY-IPUEMHHUKY CTOYHBIX BOJ M3 Ta0muuel 19 B

COOTBCTCTBUH C BApUAHTOM.

Tabmuna 19 - McxonHbIe TaHHBIC 10 BOJIOEMY

HanmenoBanue Bapuanr 3ananus

JIAHHBIX 1 2 3 4 5 6 7 8 9 0

Kareropus
P | | 1 1 1 | 1 | 1 |
Bonoema

MuHHMaIIBHBIN pacxoj BOJAOEMA IIPU
95% obecredeHHOCTH, Mo/C

8,2 (88]93]10,0{95 9,0 10,6| 8,5 (12,7(13,6

Cpennsisi CKOpOCTh TEUEHHUSI IIPH
MHUHHMaJIBHOM PacxoJie, M/c

0,3 |0,34/0,38| 0,4 |10,46/0,56(0,38|0,47| 0,5 |0,25

CpenHsist TIyOHHA PEKH, M 21 115(20(1,2(25(28|18(30(15]2,3

Konnentpanus pacTBOPEHHOTO
KHCIIOpO/ia B BOZIE BOJIOEMA, MI/JT

7172697573 |71|74]68|70|6,9

KonnuecTBO B3BEIIEHHBIX BEILIECTB B
BOJIE BOJIOEMA, MI/JI

12,2 111,0| 9,0 |13,0| 8,7 |12,0{13,5/12,0{10,8|14,0

BIIK 0, B BOZIE BOIOEMA, MI/II 25 1261(128(130(2,7121/29(22|35]|2,3

BOHOHCHOHBSOB&HI/IC BOAOEMA HHUXKE
BBIITYCKAa CTOYHBIX BO, KM

17,0 |18,0{19,0/10,0{11,0|12,0|{13,0{14,0{15,0|16,0

Cpeanm TEMIICpaTypa BOAbI B PCKC

[
»
[
\‘
[
(6]
[
N
[y
\‘
[y
D
[y
O
[y
oo
o
\l
N
o

neroM, C

’= »= »= bl bl

o JE: o JE o :g o 35 o >§
M Q =) 2 A /A /A A =) = )

€CTO BBIMTyCKa OYHIIEHHBIX S 8 S 8 S 8 S ) S 8

CTOYHLIX BOJI B BOJIOEM 2, 5 2, 5 2, 5 2, 5 2, 5

) > ) > ) > ) > ) '

¥} ~A | [~ KB [~ e~ ke &
Koaddunument m3puwmucroctu pyena | 1,0 |1,2(1,1/10(1,2(1,1(10(11(1,2|1,1
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KonTposbHble 3a1aHus:

1. Ha3oBuTe cocTaB 1 CBOMCTBA CTOYHBIX BOJI.

2. llepeuncnuTe xapakTepHbIE 3arpsi3HEHUS JIJIs1 BCEX KATErOPUN CTOYHBIX BOJI.
3. O0ObsicHUTE 3aBUCHUMOCTh HOPMBI BOJOOTBEJICHHS W  KOHIICHTpaIuu

3&Fp$I3H€HI/II>’I B OBITOBBIX CTOYHBIX BOOax.
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INPAKTHYECKAS PABOTA Ne 13

HA3BAHUE ITPAKTUYECKOM PABOTHI: ITOJIEOP TUIIOBOM PELIETKN
11O PACUHETHBIM ITAPAMETPAM. OIIPEJAEJIEHUE KOJIMYECTBA
3ATPA3HEHUU, 3AJIEPXKUBAEMBIX HA PEHIETKAX

eab padoThI:

— 3aKpelWTh TEOPETHYECKME 3HAHUS O  II0Ka3aTeliaX  COOPYIKCHHIA
MEXaHUYECKOU OYUCTKH;

— OCBOMTH METOIUKY BBITOJHEHHWS pACYETOB, HCIOIB3YsS HOPMATHBHO-
CIIPaBOYHYIO JIUTEPATYPY;

— HAYYWTHCSA MOAOMPATh II0 THIIOBBIM IIPOEKTaM TpPeOYEMBIE COOPYKEHHS
MEXaHUYECKOU OYUCTKY;

— HAYYHTHCS BBIYEPUHMBATH CXEMBI COOPYIKEHUIA.

3Hanus (akTyanuzanus):

— OCHOBHBIX ITOKa3aTeJIeld COOPYIKEHUI MEXaHUIECKOH OUNCTKH;

— METO/UKHU BBIMOJHEHHS PacueTOB,;

YMEHHS:

— moa0HupaTh IO THUIIOBBIM MIPOEKTaM TPEOyeMbIe COOPYKEHHS MEXaHUIECKOM
OYHCTKHU CTOYHBIX BOJ (PCIIETKH, IECKOJIOBKH, OTCTOMHHKH);

— BBIYEPUYUBATH CXEMbI COOPYKECHUM.

OCHOBHBIE TEPMUHBI U ITIOHATUSA

Ha ou4uCTHBIX COOpyXEHHSIX CHeayeT NpeayCMaTpUBaTh PELIETKH CO
CTEP)KHSMH TPSMOYTOJIBHOU (HOPMBI C Mpo3opamMu He Oojee 16 MM WK pemIeTKU-
JTPOOWIIKHY.

Tunm pemerok OnpenensaeTcs B 3aBUCUMOCTA  OT IPOWU3BOJUTEIBLHOCTH
OYHMCTHOW CTaHIIMM M KOJWYECTBA OTOPOCOB, CHUMaeMbIX ¢ pemietok. [lpu
xonudectBe 0TOpocoB Oonee 0,1 M%/cyT mpemycMmaTpuBaeTcss MeXaHM3HMPOBAHHAS
OUMCTKA PEUIETOK, MPHU MEHbIIEM KOJIUYEeCTBE OTOpPOcOB — pyuHas. [lpu manoi u

CpeaHel MPOU3BOJUTEILHOCTH OUMCTHOM CTAaHIIUU MPUMEHSIOT PEIIETKU-TPOOUIIKH.
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[Ipu pacyeTe pemeTOK ONPEAENSIIOT WX pa3Mepbl M MOTEPU HANopa,

BO3HUKAIOIIHEC ITPH IPOXOKIACHUH YCPE3 HUX CTOYHBIX BOJI.
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Pucynok 15 — Cxema ycTaHOBKH pelIeTKU

Pa3mepnbl peméTok omnpeaensioTcs Mo pacxojy CTOYHBIX BOJ, MO MPUHSATOM
IMIMPUHE TIPO30POB MEXKY CTEPKHSIMHU PEIIETKA U MIUPUHE CTEPKHEH, a Takke 0
CpeIlHel CKOPOCTH MPOXOKACHUS BOJBI Yepe3 PEHIETKY.

CKOpOCTh ABUKEHHUSI CTOYHBIX BOJI B MPO30pax PEMIETOK MPU MAKCUMaJIbHOM
MIPUTOKE HAJICKUT MPUHUMATD: I MEXaHU3UPOBaHHBIX pemérok — 0,8...1 m/c; mis
pemérok-apoounok — 1,2 m/c.

Pacuér pemérok HaumHaeTcs C moaOOpa >KUBOTO CEUEHHS IOJABOJIAIICTO
KaHalla Tepes KaMmepou pemieTku. KaHambl M JOTKH JOJKHBI PACCUUTHIBATHCS HA
MaKCHUMAaJIbHBI CEKYHIHBIH PacXoll Qmaxc ¢ Kodbdummentom 1,4 [4]. CkopocTh
IBIDKEHHST CTOYHOM >KUIKOCTH B KaHayle JOJDKHA ObITh He mMeHee 0,7 m/c u He Ooliee

1,2...1,4 m/c.
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Pucynok 16 — Pemetka-npoouika

Ot6pockl ¢ pemérok  BaaxHocTho 80 %, mioTHocThIO — 750 kr/m3
coOMparoTcss B KOHTCHHEp M BBIBO3ATCS Ha CBajJKy, JUOO B 3JaHHHM PEIIETOK
YCTaHABJIMBAIOTCS JPOOMIIKK MOJIOTKOBOrO THma J[-3, /I-3a, MpoM3BOAUTEIIBHOCTHIO
0,3...1,0 T/4. PabGota npobwmiok mnepuoanyeckas. JpoOia€Hble OTXOABI CMBIBAKOTCS
MMOTOKOM BOJIBI W3 TEXHHYECKOI'O BOJOMPOBOJA B KaHAJI CTOYHOM BOJBI IIEpe]
pemIéTKaMy WIIM TIePEKAYMBAIOTCS B METAHTCHKH. Pacxoj BOBI, I0J1aBacMOU K

npobukam, mpuHuMaercs u3 pacuéra 40 M3 Ha 1 T 0TGpOCOB.

Iopsinok BbINOJIHEHUS PAOOTHI:

1. PaccunTaTh, HCIIOJIB3YSI HOPMATHBHO-CIIPABOYHYIO JINTEPATYPYy, OCHOBHBIC
napaMeTphl PeMIETKU: OONTYI0 MUPHUHY pereTKH (Bosu.p), TACIO TPO30POB B PEIIETKE
(n), TOMyCTUMYIO TUAPABINIECKYIO HATPY3KY ((max (pucC. 15);

2. [lonp3ysich  THIIOBBIMH ~ TIPOSKTAaMH ¥ CIPABOYHHKAMH, BHIOpaTh,
TpeOyeMBbIil THIT COOPYKEHUS;

3. [IpoBepuTh MaKCUMAJIBHYIO CKOPOCTh JABHKCHHS CTOKOB Yepe3 PO30pPhI, B

COOTBCTCTBHH C BBIIIOJTHCHHBIMUA PACUCTAMMU,
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4. BBIMOIHUTH TPOBEPKY BEIMUMHBI CKOPOCTH TE€UYCHHUS BOJBI B KaMepe mepen
pEeIIeTKOI Mpyu MUHUMAaJIbHOM MPUTOKE CTOYHBIX BOJ;

5. Onpenenuts nmoTepu Haropa hp;

6. Onpenenurs KOIMYECTBO CHHMAEMBIX OTOPOCOB € pEINETOK, M/CyT
3arpsI3HEHUN;

7. Bec, cHUMaeMBbIX € pelIeTOK 0TOPOCOB, KI/CYT;

8. BrraepTuTh CXeMy pEelIeTKH;

9. OgopMuUTh OTUET.
Hcexoonvie oannwie

1. Bce HeoOXoaMMBbIE JTaHHBIC OEpyTCs M3 MPEABIAYIINX MMPAKTUICCKUX 3aHATHHA
(mpomzBoaurensHoct OCK, HOpMa BOJOOTBEICHUS HAa OJHOTO YKHUTEJs, KOJTHUECTBO
KUTEJen);

2. 'myOuna Boxbl B kKamepe pemtetkud h = 0,5 - 2,0 m;

3. CpenHsast CKOpOCTh BOJBI Mexay crepkHsmu pemietkn Vp=0,7-1,0 m/c
(max Vp= 1,0 m/c);

4., Cpennsisi CKOpPOCTh JBMDKEHHS BOABI B KaHaje TeEpe]] PEIIeTKOM
V1=0,7- 0,8 m/c (min V1=0,6 M/c);

5. lllupuHa mpo30poB MEKIY CTEPKHAMU b = 16 MM;

6. Tonmuua crepyxHs pemeTku S = 8 — 10 mm.

KonTpoJsbHbIe 3a1aHUS

1. Onuuure Ha3HAYEHHUE PEIIETOK.

2. JlaiiTe 0oOBsICHEHUE, JUTSI YET0 OMPEIETISIOT MOTePU HAIMlOpa B pEIIETKaX.

3. OObsACHHTE, TTOYEeMY Ha3HAYaIOT MAKCHMAalbHYIO0 CKOPOCTh MOTOKA Yepes

PENIeTKYy NMPU MaKCUMaJIbHOM MpuTOoKe 1 M/c.
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INPAKTUYECKASA PABOTA Ne 14

HA3BAHUE NPAKTUYECKOM PABOTHI: ITOJIEOP [TIECKOJIOBOK
1O PACYHETHBIM ITAPAMETPAM. PACYET TIECKOBBLIX IIUIOIIIAZIOK

eab padoThI:

— 3aKpenuTh TEOPETUYECKUE 3HAaHMS O  T[OKa3aTelsaX COOpYKEHUU
MEXaHWYECKOU OYUCTKH;

— OCBOWTH METOJIMKY BBIMOJHEHUSI PACUETOB, HCIOJIb3ysI HOPMATHUBHO-
CIIPaBOYHYIO JIUTEPATYPY;

— HAYYUTHCS TOAOMPATH MO THUIOBBIM MPOEKTaM TpeOyeMble COOPYKECHHS
MEXaHUYECKOW OYUCTKH,

— HAYYUTHCS BBIYEPUUBATH CXEMbI COOPYKCHUH.

3HaHMsA (aKTyanu3anus):

— METOAMKH BHITIOJIHEHUS PACUYETOB;

YMEHUs:

— MoAOHpaTh MO TUIIOBBIM MPOEKTaM TpeOyeMbIE COOPYKEHHUSI MEXaHUYECKON
OYHUCTKHU CTOYHBIX BOJ (ITECKOJIOBKH);

— BBIYEPUYUBATH CXEMbI COOPYKECHUM.
OCHOBHBIE TEPMUHBI U ITOHATUSA

[leckon0BKM TpeaHA3HAYCHBI JJIA BBIACJICHHS U3 BOJbI HanOOJIee TSKEIBIX
3arpsi3HEHU MUHEPAIBHOTO TPOUCXOXKJICHHS, SBISIOMUXCS OamgacToM IS
COOPY’KEHUH TOCIENYIONeH OMOIOTHYECKON OUYMCTKH U COOPYKEHHI Mo 00paboTKe
OCaJIKOB, MMPUBOJISIINX K a0pa3uBHOMY HU3HOCY TPYyOOTIPOBOIOB ¥ 00O YI0BaHUSI.

[leckonoBKH MpeayCMAaTPUBAIOT HA CTAHIMAX C MPOU3BOAUTEIHLHOCTHIO OoJiee
100 m3/cyT, Kak HpaBUIIO, UX PA3MEMIAIOT TI0C]IE PEETOK. BEIOOp TUIIA TIECKOTIOBOK
3aBUCUT OT KOHKPETHBIX MECTHBIX YCJIOBHH, MPOU3BOJAUTEILHOCTH CTAHIIUH, CXEMBI

OYHMCTKH CTOYHBIX BOJ M 00paOOTKH OCaJIKOB.
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Jlng craHmuii  IpomsBoAMTENBHOCTRIO 10 10 000 M%/cyr pexomenmyercs
MPUMEHSTh TaHTCHIMATbHBIC W BEPTHKAIbHBIC TICCKOJIOBKH, JJIS CTAaHIIHHA
IPOM3BOAUTENLHOCTEIO cBbime 10 000 m3/cyT — ropusonTanbHele, a cbime 20 000
M3/cyT — aspupyeMble. Hanbonee 4acTo IMIPUMEHSIOTCS TOPU3OHTAIBHEIE MECKOIOBKH.

PacuéT neckoia0BOK CBOAUTCS K ONPEACICHHUIO UX Pa3MEPOB B 3aBUCHUMOCTHU OT
THIPABINYECKON KPYITHOCTH TIECKa U MPHUHATOTO TUIIA COOPYKEHUH U MPOU3BOAUTCS
0 MakKCUMaJIbHOMY PacxoAy CTOYHBIX BOJ [4]. UMCIO MECKOIOBOK WU OTIEJIEHUMN
OpUHMMAETCsl HE MEHee JABYX, NpuuéM Bce pabouue. [Ipu MexaHM3HMPOBAHHOM

CI‘pC6aHI/II/I oCajJiKa MpeaAyCMaTpruBaACTCA PE3CPBHAA IICCKOJIOBKA.

Pucynok 17 — Cxema ropu30HTaIbHON MECKOJIOBKH (MPOAOJIBbHBINA pazpes):
1- memHO¥ CKPEOKOBBIN MEXaHHU3M; 2 - THIPOIJIECBATOP
VYnanenue 3alep>KMBAEMOr0 IECKAa M3 MECKOJOBOK BCEX THUIIOB JIOMYCKAETCS

npelycMaTpUBaTh BPyuHyIo Ipu ero oobéme 10 0,1 mM%/cyT. Ilpu Gonbiiem 06bEMe
ylaJcHhe TIecka M3 TMEeCKOJIOBOK JOJDKHO OBITh MeXaHu3upoBaHo. Hamboree
HaJGKHBIM H PACHpPOCTPAHEHHBIM CIIOCOOOM SIBJISIETCS YJAJICHHWE C IOMOIIBIO
rupodieBaropoB. [logaua BOJBI K THAPOIJIEBATOpPAM IPOU3BOJUTCS HACOCAMH,
KOTOpBIE MOTYT OBITh YCTAHOBJICHBI B 3/JaHUU PEIIETOK.

[lecox ypansercss U3 MECKOJIOBOK ¢ OONBIIUM OOBEMOM BOJBI U TIOITOMY €TO
HE00X0aMMO 00€3BOKUBATH. JlJII ATOTO0 yCTpauBarOT OyHKEPHI, MECKOBBIE TIIOMAIKA
WM HakonuTenm necka (cm. 1. 3.11 [4]).

Jlnst  3ajepkaHusl 3arps3HCHWA MHHEPAJIbHOTO TMPOUCXOXKACHUS (TIECOK)
MPUHUMAEM TOPU30HTAIBHYIO TIECKOJIOBKY C MPSMBIM JIBUKEHUEM BOJIBI.

JlmuHa nmeckosioBkH, L, M, onpeaensercs B cooTBeTCTBUH c[9] mo popmyie:

— R-1000- Hp-V (14.1)
Uo ’

L

rae R — koaddunment, npuaumaemsiii 1,7, Tadmmna 27 [9];
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Uo — ruzmpaBnuueckass KpYIMHOCTb Iecka, mNpuHuMaemas 18,7 mwm/c,
tabnuma 27 [9];
V — CKOpOCTh JBIKEHHMSI CTOYHBIX BOJ mpuHumaemas 0,3 w/c,
tabauma 28 [9];
Hp — pacueTHas riyOuHa NecKoJI0BKU, mpuHumaeMas 0,5, tabnuia 28 [9];

Heobxomumas IJIoOIIanb MOBEPXHOCTH IIECKONIOBKU, F, m?, ompenensem B

COOTBETCTBUH C [6] 0 Popmye:

F:M’ (142)
Uo

OO6u1yto mMUpHUHY MECKOJIOBKHU, B, m, onpeaensemM no ¢popmyIe:

F (14.3)

O0beM mecka yaaBiuBaeMoro B cyTkH, Woe, m%/cym [1.6.31,9] onpenensem 1o

dbopmyiie:
_N-0,02-t (14.4)

oc— )

1000
20e t — 9HCIIo CYyTOK MEX Ay IBYyMs YHCTKaMu (He Oosee 2 CyTOK);
0,02 — komMuecTBO TeCKa, 3aJIEPKUBAEMOT0 B  IECKOJIOBKAX,

MPUXOAsIIEecs Ha OJTHOTO kxuTens [11.6.31,9].

Macca ocanka, M, monn onpeaesieM 1o ¢hopmyiJie:
M =Wq -m, (145)

20e M — MIOTHOCTH, T/m® [9]

O0bem kamep 1Sl mecka He Oosee MBYXCYTOYHOTO 00BbeMa BBINAAOIIETO
ocazxa.

s noncymmBanus (00€3BOKUBAHMS) MECKA, TOCTYMAKOIIETO U3 MECKOIOBOK,
MpeayCcMaTPUBAIOT MECKOBbBIE TUIOMIAJKH, KOTOPhIE PACCUUTHIBAIOT B COOTBETCTBUU C
TpeGOBaHUAMU HOPM [9] IIPU rOANYHOM HArPYKEHHU — 3 M Ha 1 M2 IIIOMA oK.

l'omoBoe konmyecTBO Tmecka, KOTOpoe OyleT MocTynaTh Ha IIECKOBbIE
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IUTOIIAJIKK C YYETOM pa30aBJICHUs ero BoJou (mecyanas myisna P) B npenenax 1:10-
1:20:
Wz00 = W, - 365 - P, (14.6)

Ilone3nas miomagb MECKOBBIX KapT MZ, OIpeacisieM o (popMyiJie.
M

(14.7)

Heo0Oxoaumoe KOJIMYECTBO MECKOBBIX KapT BCErja YeTHOE M JIOJDKHO OBITh
paBHO (Np.kapm= 4 10IT):

F

Nn.kapm = ;-” , (148)

riae T — mrormaae 01HOM MeCKOBOM KapThl, M

IHopsinok BbINOJTHEHHS PAOOTHI:

1. Onpenennuth OCHOBHBIE IMOKAa3aTeNd MECKOJOBKH, HCIOJIb3YyS HOPMATHUBHO-
CIIPaBOYHYIO JIUTEPATYPY.

2. B cOOTBETCTBUHM C BBINIOJHEHHBIMH pacyeTamMu BBIOpaTh TPeOyeMbIN THUII
MECKOJIOBKHU.

3. OnpenenuTh KOJIWYECTBO MECKA, BHIMABIIETO B MIECKOJIOBKE.

4. OnpenenuTh HEOOXOIUMBIE pa3MEPHI U KOJIMYECTBO MECKOBBIX IJIOIIAIOK.

5. BbI4epTuTh CXEMY NECKOIOBKH.

6. OpopmMuTh OTUET.
Hcexoonwvie oannvie

1. Bce HeoOXomuMble JaHHBIC OepyTCsl U3 MPEAbIIYIIHX NMPAKTHISCKUX 3aHATHA
(mpouzBoaurensHOoCcTh OCK, HOpMa BOJIOOTBEICHUSI HA OJTHOTO YKHTEJSI, KOJTUIECTBO
KUTEIEN).

2. I'mybuna npotounoit wactu hi3amaercs 0,30-6,0 w;

3. CpenHsist CKOpOCTh NBMKEHHSI BoJbI B meckonoBke Vp=0,15-0,3 wm/c;

4. KpynHOCTb 33/Iep’KUBAEMOTO MeCKa COCTaBIISCT:
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— s 4eTHhIX BapuanTtoB d = 0,2 mwm;

— s HeyeTHbIX BapuaHToB d = 0,25 wm.

KonTposbHble 3a1aHus:
1. O0bscHUTE, AJIs yAATICHUS KaKUX 3arps3HEHUN peHa3HaueHbl TIECKOJIOBKHU.
2. O0BsicHUTE, HEOOXOJUMOCTh OIPAaHUYEHUS MUHUMAIIBHON U MaKCUMaJlbHOU

CKOpPOCTHU ABHUKCHH: ITOTOKA B IICCKOJIOBKAX.
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INPAKTUYECKASA PABOTA Ne 15

HA3BAHUE NPAKTUYECKOM PABOTbI: KOMIIOHOBKA COOPYXXEHNH
MEXAHWYECKOU OYUCTKU

eab padoThI:

— HAYYHUTBCS COCTABIISITH MACHIOPTA OUYUCTHBIX COOPYKEHHUIA;

— HAy4YUTBHCS COCTABISTH TEXHOJIOTUYECKHE CXEMBI OYMCTKH CTOYHBIX BOJ U
00paboTKu ocajka.

3HaHMA (aKTyanuzanus):

— OCHOBBI POCKTHPOBAHUS CTAHIIUN OYUCTKU TOPOJCKUX CTOKOB,;

— aJrOpUTM COCTABJICHUS MACMOPTOB OUUCTHBIX COOPYKEHUI BOIOOTBE/ICHHUS;

yMeHHe:

— COCTaBJISATh NACHOPTa OUUCTHBIX COOPYKEHUMH;

— BBINOJHATH CXEMBbI TEXHOJIOTHYECKUX IIPOLIECCOB OUUCTKU CTOYHBIX BOJ.
OCHOBHBIE TEPMHUHBbI U ITOHATHUSA

Pa3menienre (KOMIIOHOBKAa) OYHCTHBIX COOPYKCHHH B TUJIaHE 3aBUCUT OT
COCTaBa COOPY)XCHUM, BXOASANIUX B OUYHUCTHYIO CTaHIMIO, M pesbeda MIoMaaKku
(puc. 19). Ilnomanky Mo OYUCTHBIE COOPYKEHHS BRIOUPAIOT C YUETOM IIAHUPOBKH
1 3aCTPOUKHU HACEJIICHHOTO MyHKTa HIKE M0 TEUEHUIO PEKH, KyJa OyIeT BBIITYCKAThCS
OUHWIIIEHHAas CTOYHAas Boja. Penped MIIOMAAKK JOMKEH MMETh YKIOH K peEKe,
o0ecreynBarouii CAMOTEYHOE JBUKEHUE CTOUYHBIX BOJ] TIO COOPY KEHUSIM.

[Tnomanky BBIOMPAIOT B 0JIarONPUATHBIX re0JIOTMYECKHUX u
TUAPOrEOIOTUHYECKUX YCIIOBHSX, 0053aTeNbHO C TOJBETPEHHON CTOPOHBI OT
HACEJICHHOT0 MECTa; MPU 3TOM YUYUTHIBAIOT CAHUTAPHO - 3aIlUTHBIE 30HBI (Pa3pbIBbI)
U TEpCIEeKTUBbl pa3BUTUs HacedeHHoro mecra. lllupuHa caHUTapHO - 3alUTHOM
30HBI 3aBUCHUT OT MECTa OYMCTKU CTOYHBIX BOJI U MPOU3BOAUTEIHHOCTH OYHCTHOM

CTaHLINU.
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[Ipy mpOEKTUPOBAHUM TUIOUIAJKU OYHCTHBIX COOPYKEHHI clenyeT oOpalaTh
0co00€ BHUMAaHUE Ha PABHOMEPHOE pACHpeeiIeHUEe CTOYHBIX BOJA MEXKIY
COOPY’KEHUSMH, IPEyCMaTPUBATh YCTPOMUCTBA JJIS BBIKIIOUEHUS UX, OMIOPOXKHEHUS,
MIPOMBIBKH, OUMCTKH M PEMOHTA, a TAKKe /ISl CAMOTEYUHOrO0 aBapUITHOIO BBIITYCKA CTOUHBIX
BO/I.

[Ipy KOMIIOHOBKE OYHMCTHBIX KaHAJIM3ALMOHHBIX COOPYKEHHUH B IJIaHE U IO
BbICOTE HEOOXOJMMO J0OMBATHCS MAKCHUMaJIbHO BO3MOXHOTO OJIOKMPOBAHUS
OOBEKTOB C II€JIbI0 COKpAllleHHs IUIOUIaJAN 3€MEJIbHOTO Yy4acTKa, OTBOJUMOIO IO/
OUYUCTHBIE COOPYKEHUSI.

CoopykeHHsl pa3MellaloT, YUYUThIBas O4YE€pPEIHOCTh CTPOUTENHCTBA OYMCTHOM
CTaHIIMM ¥ BO3MO>KHOCTH HapallMBaHUS €€ MOIIHOCTH B MEPCHEKTHUBE, KOMIIOHOBKA
COOPY>KEHUH JOJKHA 00ecTeurnBaTh JOCTYI K HUM MpU OOCITYKUBAaHUM U PEMOHTE, a

TAKKEC MHHHUMAJIBHYIO IIPOTAKCHHOCTDH KOMMyHI/IKaIII/II\/'I — JIOTKOB, KaHAaJIOB,

TpyOONPOBOAOB U JIp.

12° /
7/ e

Pucynok 18 - Cxema KOMITOHOBKH OYHMCTHBIX COOPYKCHHH B TJIaHE: a — IpHEMHAas Kamepa;
0 — peleTka ¢ APOOUIKAMH; B — IMECKOJIOBKH; T — IEPBUYHBIC paUaIbHBIC OTCTONHUKY;

1l — a3POTEHKH; € — BTOPUYHBIC paJuaIbHbIe OTCTOMHUKY; K — XJIOPATOPHAs, KOHTAKTHBIE
pe3epByaphl; M — KOMIIPECCOpHAs ¥ CTAHIIHS TePEKauKy Ujla U IPEHAXKHBIX BOJI; K — OJIOK
KOTEJIbHOM U CTaHIIMH MEePEeKavyKy Uia U NECKOMYJIbIbL; 1 — METAHTEHKHU; M — IIECKOBbBIE
IJIOIIAJIKU; H — UJIOBBIE TJIOIIAKH; O — ra3roJibJephl; I — MOMELIEHUE JJIs 1EXKYPHBIX CMEH,;
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p — KOHTOpa U 1aboparopusi; ¢ — ckaaasl; 1,2,3,4 v T.1. — TOUKHU IOCTPOEHUs POoPuUIs 1o
CTOYHOM XuakocTH; 12,3 4% u T.11. — TO XKe, 0 Iy

CoopyxeHHsI paclonararoTcsi II0 €CTECTBEHHOMY YKJIOHY MECTHOCTH.
B3anMHOE HMX BBICOTHOE PACIOJIOKEHHE YCTAHABIMBACTCA C YYETOM pPACUETHBIX
IIOTEPh  HAmopa B  COOPYKEHUSAX, COCAUHUTENBHBIX KOMMYHHMKalUSIX U
MU3MEPUTENBHBIX YCTPOMCTBAX.

Tabnuua 20 — IloTepu Harmopa Ha OYUCTHBIX COOPYKEHUAX

Ne .
- HanmenoBanue coopyxeHuit IToTepu Hanopa, cMm
1. [IpuemHas ycrnokouTenbHas Kamepa 5-10
2. Pemretku 5-20
3. N3mepuTenbHbie yCTpoiicTBa 5-10
4, PacnpenenurenpHble yamm 10-20
5. [TeckonoBku 10-20
6. [IpeaspaTopbl 15-30
7. ['opu3oHTanbHBIE OTCTOMHUKU 20-40
8. BeprtukanbHbie OTCTOWHUKN 40-50
9. PagnansHble OTCTOMHUKHA 50-60
10. OcBernutenu 60-80
11, brodunsTpsl ¢ peakKTUBHBIMH CIIPUHKIIEPAMHU h*+150
Opocurensamu
12. buodgunbTpsel ¢ HEMOABMIKHBIMU CITPUHKIICPAMH h*+250
13. AdpOTEeHKH 25-50
14, KoHTakTHBIE pe3epByapbl 40-60
15. Cwmecurenun 10-30
16. [Tecuyanbie GUIBTPHI 250 - 300

h* - BeIcOTA 3arpy3Ku OMODUIBTPOB, CM

Jlyist ynpoteHusi peIBapuTETLHOTO TOCTPOEHUSI BBICOTHOTO PACTIONOKEHUS
COOPY)KEHUH, 32 UCKITIOYCHUEM PEMIETOK, MOTEPU HATOpa MPUHUMAIOTCS: TIOJIOBUHA
Ha BXOJIC B COOPY)KCHHE, a BTOpasi TOJOBHWHA Ha BBIXOJIE U3 HETO.

OOmrast BenWuMHA TMOTEPU HAMOPA HA OYUCTHBIX COOPYKCHUSX 3aBUCUT OT

KOMITAKTHOCTH PACIIOJIOKCHHA COOPY)I(GHI/Iﬁ, TO €CTb OT BCIIMYMHBI PA3PbIBOB MCIKIAY
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HUMU M JJIMHBI TOJABOJALIUX JIOTKOB. OpUEHTUPOBOYHO €€ MOXKHO NPUHUMATh MpPH
MEXaHUYECKUX U (PU3MKO-XMMHUYECKUX CcHocobax OYUCTKM — 2-3 M, IpH
OnoxumMuyeckux crnocodax — 4-6 M (st a3poTeHkoB) U 4-10 M (1151 6GMOPUABTPOB, B
3aBHCHMOCTH OT BBICOTBI CJIOSl 3aIPy304HOT0 MaTepuaa).

Jljist 6onee TOUHOTO OIpeiesIeHHs] OTMETOK YPOBHS BOJbI B Pa3IMUHBIX TOUKAX
OYMCTHOM CTaHIMU HEOOXOAMMO YUYHUTHIBATH MOTEPHU HA MECTHBIE COINPOTHUBIICHUS:
OpU BXOJE W BBIXOJIE€ BOJbI U3 COOPYXEHUH, B M3MEPHUTENIbHBIX YCTPOWCTBAX WU
CMECHUTEJSIX, B MECTaX TOBOPOTOB, CY)KEHUH WJIM PaCIIMPEHUN KAHAJIOB U T. T.

IHopsinok BbINOJHEHUS PAOOTHI:

1. BeiOpaTh Ha reHIiaHe oMKy I CTPOUTEIBCTBA OYUCTHBIX COOPYKCHUM;

2. BBIMOJHUTh KOMIIOHOBKY COOPY)XCHUH MEXaHHUYECKONW OYHMCTKH (pEelIeTKH,
MECKOJIOBKU U OTCTOMHUKH);

3. PaccumTaTh moTepu Hamopa B COOPYKEHUIX MEXaHUIECKON OUUCTKU;

4. CocTaBUTh ACIIOPT OUYMCTHBIX COOPYKEHUH 10 aJITOPUTMY:

a) MPOU3BOIUTEIIHHOCTh OUUCTHBIX COOPYKEHUM MpOEKTHas U (haKkTUdecKas;

0) coCcTaB COOPYKECHUM;

B) COCTaB CTOYHBIX BOJI JIO Y MTOCJIE OYHCTKH;

') KpaTKas XapaKTEePUCTHKa BOJOeMa — IPUEMHHKA CTOYHBIX BOJI;

1) TOJl CTPOUTEJIHCTBA;

5. OpopmuTh OoTUET.
Hcexoonwvie oannvie
I'enmian, mpuHATas TEXHOJIOTHYECKass CXeMa OYHCTKHM CTOYHBIX BOJI,

COOPY>KEHHUSI MEXaHMUECKON OUHUCTKHU U3 NPEABbIIYIINX MPAKTUYECKUX PadoT.

KoHTpo/ibHbIE BONIPOCHI M 3a1aHMS
1. TpeGoBaHuUs K IIIONIA/IKE JJISI CTPOUTEITHCTBA OYUCTHBIX COOPYKCHHUH.
2. OCHOBHBIC MPaBHJIa KOMITOHOBKH OYMCTHBIX COOPYKCHH.

3. Ha3znauenne macmnopra.
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INPAKTUYECKASA PABOTA Ne 16

HA3BAHUE NPAKTUYECKOM PABOTBI: OLIEHKA DO®OEKTUBHOCTU
PABOTBI ASDPOTEHKOB

eab padoThI:

— onpeneneHue 3PpGeKTUBHOCTH pabOThl a3POTEHKOB.

3HaHusa (aKTyanIu3anus):

— CYTH TIIPOIECCOB OMOXUMHUYECKON OUHUCTKH;

— OCHOBHBIX  TIIOKa3aTeJiel W  TMapamMeTpoB  pabOTBI  COOPYKCHHH
OHMOJIOrNYECKON OUYUCTKY,

yMeHHe:

— onpenensitb 3PGHEeKTUBHOCTL pabOThI COOPYKEHUH OMOJIOTHYECKON OYUCTKH.

OCHOBHBIE TEPMHUHBbI U TTIOHATUSA
D¢} dexTuBHOCTD MpoIecca OUUCTKH B a3POTEHKAaX, KAYECTBEHHOE COCTOSIHHE U
OKHUCJIMTENbHA CHOCOOHOCTh AKTHBHOTO WJa ONpENENsieTCs PsAIOM YCIOBHM, K
KOTOPBIM OTHOCSITCSI:
a) COCTaB U CBOMCTBA CTOYHBIX BOJI;
0) ruIpPOIMHAMUYECKUE YCIIOBHUS MTEPEMEITNBAHNS;
B) COOTHOIICHHE KOJIMYECTB TMOJAHHBIX 3arpsA3HEHUN M >KU3HECTIOCOOHOTO
nia;
') KUCJIOPOJIHBIN PEXKUM B COOPYKEHUU;
1) Harpy3Ka 3arpsi3HeHH Ha 1T,
€) OKUCJIUTENbHASA MOIIHOCTD WJIa;
k) TeMmIepaTypa U aKTUBHAs peaKlUs CPeibl;
3) HaJU4HUE JIEMEHTOB MUTAHUS U T.J.
AdpOoTeHKH U OMOPUIBTPHI AOJKHBI 00ECIEYNBATH OMOJIOTUYECKYI0 OYUCTKY
CTOYHBIX BOJ OT 3arps3HSAIONIMX BELIECTB B OCHOBHOM OPraHUYECKOIO

MMPOUCXOKACHUA, HAXOAAIMNXCA BO B3BCIHICHHOM, KOJUIOMAHOM M PAaCTBOPCHHOM
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cocTosiHuAX.  TexHomornueckyro  3()@PEKTUBHOCTH  pabOThl  a’POTEHKOB U
OMO(UIBTPOB CIEAYET ONMPEAENATh O KAYECTBY OUMIIEHHOMN BOJBI, BBIPAXKEHHOMY B
0000menHoM nokasateine - BIIK.

KauecTtBo cTO4HOM BOABI, oOunIIeHHOW B a’poreHkax Mo bIIKsee, B
3aBUCUMOCTH OT Harpy3ku Ha | © 0€330JIbHOr0 BEIIECTBA C YYETOM BIIUSHUSA
temnepatypsl 1 oTHoweHus XIIK/BIIKs nocrynatoieit Bosibl, CaeayeT ONpeaesaTh
no rpaduky Ha puc. 19, 3aBucumocts coctaiena s t = 15 °C u XIIK/BIIKs = 2.
XIIK - xumuyeckas noTpeOHOCTh B KUCIOPOJIE.

JIns onmpeneneHUs KayecTBa OYMIIEHHOM BOJBI NMPU U3MEHEHUM BEIMYHMHBI
otnomenus: XIIK/BIIKs u TemnepaTypbl O CpaBHEHHIO CO 3HAUCHUSMH, TPUHATHIMU
Opu CcOCTaBlieHWU Tpaduka Ha puc. 4, PEKOMEHAYETCS pacyeT TEXHOJIOTMYECKON
3G (HEeKTUBHOCTH MPOU3BOIUTH MO PopMyIie

)zxz 15 (16.1)

L, = 4+ (JITE/BIIE +0,015N£_,

Lts - BIIKs oTcTOEHHOI OUMIIIEHHOW CTOYHOM BOJBI, MI/JI;

XIIK/BIIKs - BenuurMHa XUMHUYECKOM M OMOJOTMYecKoil MOTpeOHOCTH B
KUCJIOPOJE, MOCTYNAIIECH B a3pOTEHKU CTOYHOM BOJIbI;

N - nHarpy3ka Ha 1 T 0€330JbHOTO CYXOTO BEIIeCTBA AKTHBHOIO HIIA,
mr BIIKs/T - cyT;

t - TemmepaTypa CTOYHOM BOJIbI, OCTYIIAIOIIENA B a3POTEHK.

Harpy3sky Ha 1 T 0e€330i1bHOTO cyxoro BemiectBa akTtuBHOTO wmia (N)

OTIPENICIIAIOT 110 (hopMyJIe

N=Nla 1-5.) (16.2)

rae Na = Qqp * BITIKs + W - narpyska Ha 1 M3 aspotenka no BIIKs, r/cyT;

Qcp - CPEAHECYTOYHBIN TPUTOK CTOYHOU BOJIBI, M/CYT;

BIIKs - BenuunHa  OMOJOTHYECKOW  MOTPEOHOCTH B KHCIIOPOJE,
MOCTYMNAIOIIECH B A3POTEHK CTOYHOM BOJIbI, r/M;

W - 06beM a’pOTEHKA M pereHeparopa, M°;

Acp - CPEIHSAS 103a Wia B COOPYKEHUHU, T/,
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S; - 30JIBHOCTH WJIA B JOJIAX €IUHUILIBIL.

JUist  ympoleHusi pacdyeToB PEKOMEHAYETCS IMOJIb30BaThC TIpaukomM Ha

puc. 20, TO3BONSIONMM TTONy4uTh 3HaYeHne (XITK/BITKs)?3,

A

% & s Nria

2 Z

i

0 20 0 &0

&y o
N, we B [ cpm

Pucynok 19 - 3aBucumocts BIIKs ounmennol ctouroi Boab! (Lis ), OTCTOSHHOW B TeUeHHE
2 9 ipoOsI oT Harpy3ku Ha ui (N)

(W/w#f /A

4

3 5§ 7 98 #w B 5
;m“.f
Pucynok 20 - Kpusas mns Haxoxaenus sHadenns (XITK/BITKS)3

P HBD'ISLI{T
rac g 0’4 - I(pI/ITepI/IaJIBHHﬁ KOMIIJICKC,

_ =20
£ =02-1047" _ woncranra NOTPeOICHHS KUCIIOPO/Ia;

t - Temnepatypa crouHoi Bogsl, °C;
H - BricoTa 6moduibtpa, m;
B - ynenwHBIN pacxoj Bo3ayxa, M3/M3 BOJIBI,

( - ruapaBInvecKas Harpy3ka, M3/M2 cyT;
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a u b - xo’punmeHTH, TpUHUMAaEMbIe B 3aBHCUMOCTH OT YJICIBLHOTO

pacxojia Bo3/yXa U BEJIMUUHBI KPUTEPHAIBLHOTO KoMILIekca 1o Tadnuie 20.

Tabmuua 21 - 3aBUCMMOCTH OT YJEIBHOIO pacxoia BO3AyXa M BEJIUYUHBI
KPUTEPUATBHOTO KOMILIEKCA
3HavyeHus
VY IenbHbIN pacxox BO3ayXa B, KpurepnanbHblii K03 QHUIUCHTOB
M3/ KOMILIEKC F
a b

8 0,662 1,51 0
8 0,662 0,47 0,69
10 0,85 1,2 0,13
10 0,85 0,4 0,83
12 1,06 1,1 0,19
12 1,06 0,2 1,15

Texnonorudecku 3 PeKTUBHO pabOTAIOIIUMU adPOTCHKAMU U OMOPUIbTpaMU
CIEQyeT CYUTaTh TaKWe, Yy KOTOPBIX KauyeCTBO OYMIINEHHONW CTOYHON BOJBI IO
BITK501cr OTIIMYAETCS OT paCCUMTAHHOM 110 JAHHOW MeToauKe He Oosiee yem Ha 30 %.
Camwxkenue 3(¢GeKTUBHOCTH pabOThl a’poTeHKa W OMOPUIbTpa Ha YKa3aHHYIO
BEJIMYMHY JOIYCKAETCs 3a CUET psijia HEYUYTSHHBIX B pacdyeTax (akTopoB.

BIIK5 B30oaTaHHOI OUYHIICHHOHN BOJBI clenyer IIPUHUMATh 1,5
BIIKs orcroennou Boabl, BIIK o CTOUHOM BOABI Il OPUEHTUPOBOYHBIX PACUETOB
cnenyer mnpunuMmath 1,5 BIIKs B30onTanHON BOABI, a I TOYHBIX PACUYCTOB
YCTaHaBJIMBATh SKCIIEPUMEHTAIBHBIM ITYTEM.

IMopsinok BbINOJIHEHUS PA0OTHI:

1. OnpenenuTs TEXHOJIOTHYECKYIO A (PEKTUBHOCTH pabOTHI a9POTEHKA

2. HaxomuMm o Homorpamme 3Hauenne XITK/BIIKs

3. IlogcunTthiBaeM 3HaueHUE Lis

4. OnpenensieM pacxoxjaeHue 3HadeHus bBIIKs ouniiieHHON BOABI MEXIY

OKCILTyaTalMOHHBIMHU JAaHHBIMHU K paCCUUTAHHBIMHA
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5. OnpegensieM npoueHT 3P(HEKTUBHOCTH PaOOThI

6. lenaem 3akmouerune 00 3pHeKTUBHOCTU pabOTHI a3POTEHKA

7. OpopMuUTh OTYET.

Ilpumep pacuema:

Ilpumep 1. Onpenenuth >QPEKTUBHOCTL PabOThl TOPOJCKUX OUYHUCTHBIX
COOPY’KEHHUI KaHAIM3ALKUU IIPOU3BOJUTENLHOCTEIO 1O IPpoekTy Q = 220 Thic. M3/CyT,
daxtnueckas - Qgacr = 242,5 ThIC. MY/CYT.

KauectBo oummennoir Boabl mo npoekty: BIIKuem = 15 mr/a; B3BeuieHHbIE
BeniecTBa = 15 Mr/m.

OnpenenuM  TEXHOJOTHYECKYI0 A(PGEeKTUBHOCTh pabOThl ad’pOTEHKA IpHU
CJIEIYIOUIUX 3HAYCHUSIX IKCIUTyaTallMOHHBIX JAHHBIX:

- BIIKs noctynatorieit B a9poTeHK BOJbI - 127 mMr/m;
— nepuos adpamuu - T = 3,4 y;

— CpeJHss 103a Wia B a3poTeHKe - acp = 1,75 1/1;

— 30JIHOCTBH aKTUBHOTO wia S; = 35 %;

— XTIK mocTtynaroiiei B a3pOTeHKH BOJBI - 245 M1/,

— TeMIieparypa Boasl B adporenke t = 20 °C;

— BIIK 501c;O4YHIIIEHHON BOIBI =13 MI/7;

— BIIK 55360, OUHIIIEHHON BOABI - 19,5 Mr/i;

—Harpy3ka 1o BIIKs Ha 1 r 6€33016HOT0 CyXO0ro BEeIiecTBa
N = 789,6 mr BIIKs/T - cyT.

Haxoaum mo Homorpamme 3Hauenne XIIK/BIIKs, oTknagsiBas mo ocu abcrmce
245/127 = 1,9. 13 310l TOYKH MPOBOJIUM BEPTUKATHHYIO MPSIMYIO IO TIEPECEUCHUS C
KPHUBOM, a 3aTeM W3 TOYKH IEPECCUCHHs] TOPU3OHTAIBHYIO JIMHUIO JI0 TTEPECCUCHHUS C
OCBIO OpAMHAT, Iie HaxoauM 3Hadenue (XIIK/BIIKs)?® = 1,5.

IloxcunThIiBacM 3HAUEHHUE

L, =4+ [SOIR/EIE, ¥ +0,0158(15/£) = 4 +1,5+0,015.789,6(15/20) = 138 wrin.
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Pacxoxnenue 3HAYCHUSA BIIK 50rcr OUNIIIEHHOMN BOJbI MEXIY
AKCIUTYyaTallMOHHBIMU JTaHHBIMU M PacCUUTaHHBIMU cocTaBiigeT: 13,8 - 13 = 0,8 mr/n
(wnu 5,7 %), 4TO CBUAETENIBCTBYET 00 YOBIECTBOPUTEILHOM paboTe adpoTeHKA.

Ilpumep 2. Onpenenuth >QPEKTUBHOCTL PabOThl TOPOJICKUX OUYHUCTHBIX
COOPY’KEHHUI KaHAIM3aLUU IIPOU3BOIUTENLHOCTEIO 10 poekTy Q = 100 ThIC. M3/CyT.
dakTHYECKas TPOU3BOIUTENBHOCTD Qgpaxr = 122 ThIC. M%/CyT.

KadecTBo 0unIIEeHHOM BOJIBI IO MTPOEKTY

BIIK ons = 15 Mr/m; B3BelleHHBIE BeliecTBa - 12 Mr/I.

OuenuM 3 PeKTUBHOCTH PAOOTBI  OTAENBHBIX OYUCTHBIX COOPY>KEHHH,
BXO/JISLIIMX B COCTAB CTAHIIUU.

OnpenenuM  TEXHOJOTHYECKYI0 A(PGEeKTUBHOCTh padOTHl a’dpOTEHKA MpH

CJICIYIONTUX YCIOBHSIX €r0 SKCIUTyaTalluu:
— BIIKs nocrynatomeit Bojabl - 89 mr/i;
— repuo a’panui - 4,5 q;
— CpeJHss 7103a Wia B a3poTeHKe acp = 0,7 1/11;
— 30JIHOCTBH aKTUBHOTO mwia S; = 29,9 %:;
- XTIK mocTtynaromiei B a3poTeHK BOJbI - 185 mr/i;
— TemIeparypa BoJibl B a3potenke t = 17,5 °C;
— BIIK50r¢; OunitieHHou Boasl — 21,3 mr/i;
— BIIK 55360, OUHIIIEHHON BOABI - 31,9 Mr/i;

—Harpy3ka no BIIKs Ha 1 r 6€330/1bHOT0 CyXOro BellecTBa uia
N = 970 mrBIIKs/T - cyT.

Haxoaum mo Homorpamme 3Hauenne XIIK/BIIKs, oTkinaasiBas mo ocu adbcimce
185/89 = 2. Jlanee W3 OTOW TOYKH TPOBOJUM BEPTHKAIBHYIO TIPSAMYIO JIO
MepeceyeHrs ¢ KPUBOM, a 3aTEM U3 TOUKHU NEPECEYEHUs: TOPU3OHTAIBHYIO JTUHUIO 10
nepeceyeHus ¢ OChbI0 OpAMHAT, Iie HaxoauM 3Hadenue (XIIK/BITK)?/3= 1,6.

IloxcunThIiBacM 3HAUEHHE
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L, =4 +(FIOUEII, P ¥ +0,015N5(15/¢) =
=4+1,6+0015.970(15/17,5)= 18,1 mrin.

Pacxoxnenue 3HAYCHUA BIIK 50rcr OUNIIIEHHON BOJIbI MEXIY
AKCIUTyaTallUOHHBIMU JTAaHHBIMU U PAaCCYUTAHHBIMU cocTaBuT 21,3 - 18,1 = 3,2 mr/n
(wm 27,6 %), 4TO TOBOPUT 00 YAOBJICTBOPUTEIBHONU IKCIUTyaTallUM a’pPOTCHKA B
CJIO’KMBILIUXCS YCIOBUAX C HU3KUMU JO3aMU aKTUBHOTO MJIa.

Hcexoonwvie oannvie:

Tabmuua 22 — DKcruryaTalliOHHBIE JaHHBIE TI0O OYMCTHBIM COOPY KEHHUSIM

Bapuant 1 2 3 4 5 6 7 8 9 0

[Ipon3BOIUTENBHOCTH O

3 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 | 140 | 130
npoexTy, Q, Teic.M*/CyT

dakTuueckas

3 160 | 170 | 180 | 190 | 200 | 210 | 220 | 240 | 160 | 150
MPOU3BOUTEINBHOCTD, Qgaxr ,THIC.M°/CYT

KagecTBO ounieHHON BOAKI 1O

1poexty 10 BIKyom, MI/T 10 | 11 | 12 | 13 | 14 | 15 | 10 | 11 | 12 | 13

KauecTBO OunIieHHOI BOAKI IO
MPOEKTY MO B3BEIICHHBIM BEIIECTBAM, 15 14 13 | 12 | 11 | 10 | 11 12 | 13 | 15
MT/II

BIIKs moctynaroreit Boabl, MI/i 80 | 90 | 95 | 100 | 105 | 110 | 115 | 120 | 105 | 110
[Tepuon aspanuu, 4 22126 | 283032 |34|36|38|401| 44
Cpennsisi 103a uia B adpoTeHkKe acp, /1 | 09 1095 10 | 1,2 | 13 |14 |15 |16 | 17 | 18
30JILHOCTE aKTUBHOIO mia Sy, % 25 | 27 | 29 | 30 | 31 | 33 | 35| 34 | 36 | 32
iﬁ}}f HOCTYNAIOWEH B a5POTCHK BOABL | 190 | 185 | 190 | 195 | 200 | 205 | 210 | 215 | 220 | 225
Temneparypa BozbI B asporenke t , °C 17 | 18 | 19 | 20 | 21 | 22 | 17 | 18 | 19 | 20
BIIK50rer OUMILIEHHON BOIBI, MI/JI 10 12 14 | 16 | 18 | 20 | 22 11 | 13 | 15
BITK 553600 OUHMILIEHHOM BOIBI, MI/JI 15 18 19 | 20 | 22 | 25 | 25 14 | 16 | 17

Harpyska no BIIKs Ha 1 r 6e330515HO0TO

680 | 700 | 720 | 740 | 760 | 780 | 800 | 820 | 840 | 860
cyxoro BemectBa wia N, mr BIIKs/r-cyT

KoHTposbHbIE 3a1aHKs
1. OOBsACHUTE, 9TO NIPEACTABISACT COOOM aKTUBHBIHN WIT,
2. OOBSICHUTE, YeM XapaKTEPU3YyeTCsI KaUYeCTBO aKTUBHOIO HJIA,
3. IlosicHuTe, KaK XapakTepu3yeT paboTy a3pOTEHKA €ro OKHCIHTEIIbHAS

MOIIHOCTS.
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INPAKTUYECKASA PABOTA Ne 17

HA3BAHUE NPAKTUYECKOM PABOTBI: BBIYEPUMBAHUE
TEXHOJIOTMYECKUX CXEM BHOJIOTMYECKOM OUYMCTKU CTOYHBIX
BOJI C PA3JIMYHBIMU COOPYXKEHUAMU OBPABOTKHM OCAJIKA

eab padoThI:

— COCTaBJICHUE U BBIYEPUMBAHUE TEXHOJIOTUYECKUX CXEM
3HaHusa (aKTyaIu3amus):

— OCHOBHBIX COOPYXEHHUI OUOTOTUUECKON OUUCTKH;

— OCHOBHBIX COOPY>KEHHUI 10 00pabOoTKe 0cajiKa CTOYHBIX BOJI
yMeHHue:

— COCTAaBJATDH U BBIUCPUYMBATL CXCMbI TCXHOJIOTHYCCKUX IIPOLICCCOB.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

buonoruyeckue MeTobl OYUCTKU CTOYHBIX BOJI OCHOBAaHbI Ha €CTECTBEHHBIX
npoleccax KU3HeASITEIbHOCTH TeTepOTPO(HBIX MUKPOOPTAaHU3MOB.

K coopyxkenussM OHOJOTHYECKON OUMCTKM B HCKYCCTBEHHO CO3JIaHHBIX
YCIIOBUSAX OTHOCSATCS:

— a’POTEHKH;

— Ouonoruyeckue GUIbLTPHI BCEX THIIOB.

Ecnu craHuum MMEOT a’pOTEHKH, TO B HHUX COJIEPKUTCSA aKTHBHBIA WiI. Mn
BMECTE C BOJOW HENPEPHIBHO BBIHOCUTCS W3 a3POTEHKOB U OCAXIAETCS BO
BTOPUYHBIX OTCTOMHUKAaX, OCHOBHAsI Macca €ro BO3BpPAlIAaeTCAd B a3pPOTEHKH, a 4acTb
(M30BITOYHBIN AKTUBHBIN WII) MOCJE YIUIOTHEHHUS HAIMPABISIETCS B COOPYXKCHHSI TS
MepEerHUBAHMUS.

[To MexaHMYeCKOMY COCTaBY aKTHBHBIN WJI OTHOCUTCA K TOHKUM CYCIEH3USIM,
cocTosiiuM Ha 98% mo Macce U3 yacTuil pa3MepaMu MeHblle 1| MM. AKTUBHBIN W
a’POTECHKOB OTJIMYAETCS BEICOKOM BIIAXKHOCTHIO 99,2-99,7%.

buonoruueckuii punabTp (OMOPUIBLTP) - COOPYKEHHE, B KOTOPOM CTOYHAS BOJA

bunpTpyeTcs yepe3 3arpy304Hblii MaTepual.

89



Ecnu Ha ctaniusx pabortaror OMO(UIBTPHL, TO HA MOBEPXHOCTH MX 3arpy3Ku
oOpasyeTtcsi OUOIJICHKA, MPEICTABIAIONIas COOO0M CKOIUICHHS] MHUKPOOPraHU3MOB U
COpOUpPOBAaHHBIX HAa HHUX HEPACTBOPECHHBIX BelIEeCTB. buHomIeHKa mNepuOIUYECKU
OTMHUPAET, BbIMBbIBaeTCS u3 OWOGUIBTpa U 3aJCPKHUBACTCS BO BTOPUYHBIX
OTCTOMHUKAX, OTKY/la IEPEKAUYNBAETCA Ha COOPY>KEHUS A1l 00pabOTKHU ocajka.

[TockonbKky  BIQXHOCTh  HW30BITOYHOM  OMOMJIGHKHM TMOCJAE  BTOPUYHBIX
OTCTOMHUKOB B CpeaHeM cocTaBisieT 96%, AOMOJHUTEIBLHOE YIJIOTHEHUE €€ Ha

CTaHIUAX OMOPUIBTPALIMH HE MPEAYCMATPUBAIOT.

IMopsaok BbIMOJTHEHHUSI PA0OTHI:
1. BoiOpaTh TEXHOJIOTMYECKYIO CXeMy OOpabOTKM Ocajka B 3aBUCUMOCTU OT
COOpYKEHUH ISl OMOJIOTUIECKON OUMCTKH.
2. BBIYepTUTh TEXHOJOTHYECKYIO CXEMY.
3. Iloka3aTh Ha cxeMe JBUIKEHHUE 0CaKa CTOUYHBIX BOJ.
4. OnpenenuTb KOJUYECTBO H30BITOUHOTO AKTUBHOTO Wia (M30BITOYHOM
OMOTUICHKN).
5. OdopmMuTh OTUET.
Hcxoonvie oannvle
1. YeTHsIil BApHaHT - cXxema ¢ OMopuIbTpamMu;
2. HeueTHbIll BapuaHT — cXeMa C a9pPOTEHKAMH.
KoHTpo/1bHBbIE BOIIPOCHI:
1. TosicHuTe, KaK UAET MPOIECC OUYUCTKH CTOYHBIX BOJ B a3POTCHKAX.
2. ITosicanTE, KaK UACT IMPOIIECC OYUCTKU CTOYHBIX BOJ B OMOPUIbTpaX.
3. B 9em 3aBUCUMOCTH OTIMYUI TEXHOJOTUUECKHX CXeM 00pabOTKU Ocaaka oT

COOPY>KEHHUH OHMOJOTMYECKON OUUCTKU?
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INPAKTUYECKASA PABOTA Ne 18

HA3BAHHME NPAKTUYECKOM PABOTHI: TIPMBSI3KA HACIIOPTA
TUITOBOT'O ITPOEKTA OUNCTHBIX COOPYXXEHUA
BOAOOTBEAEHUA

eab padoThI:

— Hay4YUThCs paboTaTh C MACIOPTAMU TUIOBBIX MTPOEKTOB,;

— BBIMOJHATh NPUBA3KH THUIIOBOTO TIPOEKTA OUYUCTHBIX COOPYKEHHUM
BOJIOOTBEACHUS

3HaHMA (aKTyanu3zanus):

— TIpaBUJI MPUBS3KUA TUIOBBIX MMPOCKTOB;

— anroputMma BHeceHusi u3menenuit B coorserctBuu ¢ ['OCT P 21.1101-2013
«OcHoBHbIE TpeOOBaHUA K MPOEKTHON U paboyeil TOKyMEHTallun.

yMeHue:

— TMPUBA3BIBATH TUIIOBOM MPOEKT OUYUCTHBIX COOPY>KEHHWH BOJOOTBEICHUS C
BHECEHHEM HEOOXOJIMMBIX U3MEHEHHH, C YUeTOM MECTHBIX YCIOBUN U TpeOOBaHMIA K

CaHUTapPHO-3AIUTHOMN 30HE.

OCHOBHBIE TEPMUHBI U ITIOHATUSA

[IpuMeHsieMble TUNOBBIE TIPOEKTHI (TUMOBAash MPOEKTHAs JIOKYMEHTAIs)
MPEeANPUATANA, 3JaHUN, COOPYKEHUW MOJKHBI OBITh TMPHUBA3aHBI K KOHKPETHOMU
IJIOMIAJIKE CTPOUTEIBCTBA C YYETOM OCOOCHHOCTEH JTOH IUIOMAAKH W pailoHa
ctpoutenbeTBa. [IpuBsi3Ka THUNOBBIX MPOEKTOB BBINOJHIETCS NpU pa3paboTKe
paboueil TOKyMEHTallud Ha CTPOMTENLCTBO. B cocTaBe mpoekTa Ha CTPOUTEIHCTBO
MPUBOJATCS TMACIOpTa (KaTaJoKHbBIE JIMCTHI) BEIOPAHHBIX TSl MPUMEHEHHUS TUTIOBBIX
MIPOEKTOB.

B mpouiecce BbinonHeHUs: pabOT MO MPUBSI3KE JOJIKHBI BHOCUTHCS B TUIIOBBIE
MPOEKThl HEOOXOJIMMbIE W3MEHEHHUS B CiIyyasX, KOIJa MPEeAyCMOTPEHHbIE B HHX
000pynoBaHUE, KOHCTPYKIIUU U U3AEIHS CHATHI C IPOU3BOJACTBA, 4 TAKKE U3MEHEHBI

ITOJIOXXCHUA U TpC6OBaHI/I$I HOPMATHUBHLIX JOKYMCHTOB.
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B npuBs3biBaeMblE THUIIOBBIE MPOEKTHI MOTYT BHOCHUTBCS W3MEHEHUS,
CBSI3aHHBIE C TMPUMEHEHHEM 00Jiee MPOTPECCUBHBIX TEXHOJOTMYECKHUX MPOIECCOB,
BBICOKOIIPOU3BOJIUTEIILHOTO ~ OOOPYIOBaHUSI U CPEACTB  MEXaHU3alUUu |
aBTOMATH3alluh, COBEPIICHCTBOBAHUEM IUIAHUPOBOYHBIX M KOHCTPYKTHUBHBIX,
MPUMEHEHUEM HMHAYCTPUAIBHBIX METOJOB CTPOUTEILCTBA, OOECIEUUBAIOIIUX
CHIDKCHHUE CTOMMOCTHM U YIYUYIIEHHWE TEXHHKO-3KOHOMUYECKHUX IOKa3zaTenen
00BEKTOB CTPOUTEIIHCTBA.

B wmarepuanax mnNpuBS3KM THUIOBOTO TMPOEKTa  NPUBOJATCS OOOCHOBAaHMS
BHOCHMBIX M3MEHEHHUM, a TaKXK€ JAHHbIE O PE3yJbTaTaX COMOCTABICHUS TEXHUKO-
SKOHOMHUYECKHUX IIOKAa3aTeJell MPUMEHSEMOIO0 M OTKOPPEKTHUPOBAHHOIO THUIIOBOTO
MPOEKTA.

B paboumx dyeprekax Ha CTPOUTEIBCTBO 3JaHUNW M COOPYKCHHM JTOJKHBI
JI€NIAThCsl CChUIKM Ha MPUMEHEHHBIE TUIIOBBIE CTPOUTENbHBIE KOHCTPYKIIMU, U31CIIHS
U y3JIbl C yKa3aHHeM O0003HauYeHUs COOTBETCTBYIOIIMX PabOUYMX YepTeRer H3IeNuid,
y3JI0B.

Ecnu mo ycnoBusiM mpumeHeHusi TpeOyeTcss BHECTM U3MEHEHHS B paboune
YepTEeX U TUTIOBBIX U3JIEINH, TO B COCTaBe paboueil JOKYMEHTAllUd Ha CTPOUTEITHCTBO
00BEKTa JOJDKHBI OBITh BBIMOJTHEHBI YEPTEKH, COJEpKAIIUE JOTOJHEHUS U
U3MEHEHHsI K pabouuMm uepTekam, U crheruduKanus MNPUMEHEHHBIX THIOBBIX
15631 (017078

N3MeHEeHHBIM U3J€/HUsIM IPUCBAUBAOT MAapKU IPUMEHEHHBIX THUIIOBBIX
u3nenuil ¢ 1o6aBjIeHNEM OYKBEHHOTO WA IU(POBOTO MHICKCA.

[IpuBsizka THUIOBBIX MPOEKTOB MOCJE HIECTU MECSLIEB CO BPEMEHH MyOJIMKAIIUN
CBEJICHHUI 00 UX OTMEHE HE JOMYCKaeTCs.

PabGouass moxkyMeHTamus, BXOJfAMmas B COCTaB THUIOBOM  IPOCKTHOU
JOKYMEHTAlMK W MOJU(UIIMPOBAHHOW THUIOBOM TIPOEKTHOW JIOKYMEHTAIIWH,
MOJJIEAKUT MPUBSA3KE K KOHKPETHOM TIONIAJIKE CTPOUTEIBCTBA.

[Ipn npuBsske:

— OIPEACIISIIOT KOOPAUHATHI 1 OTMETKH YacTel 3JJaHuil (COOpYKEHUN );
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— YTOYHSIOT pa3Mephl, IITyOUHY 3a710KE€HUSI U KOHCTPYKTUBHBIE PEILICHUS;

— pa3pabaTbIBalOT  JOMOJHUTEIbHBIE  MEPONPUATUSA,  HEOOXOIUMBIE IO

ruaporcoJJOorit4eCKuM yCJao0BHUAM CTpOHT@HBHOﬁ IIJIOIIa KM,

— YTOUHAIOT PEUIEHUs LOKOJIBHBIX WM IOABAJIBHBIX YACTEH 3MaHUM, Y3J0B
NPUMBIKAHUS TOHHEJIEH, rajgeperd U APYTruX COOPYKEHUH B 3aBUCHUMOCTU OT

penbeda MIoNaJaKu CTPOUTENIbCTBA;

—p33pa6aTBIBaIOT Y3Jbl TIPUMBIKAHUA BHYTPCHHUX ceTen BOIIOCHa6)KeHI/I$[,
KaHaJIu3aluu, TCHHOCH36)KCHI/ISI, 3J'I€KTpOCH&6)KeHI/ISI N CBiA3HM K BHCIIHHUM

CCTAM, a TAKIKC y3JIbl BBOJAA TPAHCIIOPTHBIX KOMMYHHK&HHIZ;

— KOPPEKTUPYIOT, TPU HEOOXOJUMOCTH, JOKYMEHTAIIMI0O Ha HECyllue U
OTPAXKJIAIOIINE KOHCTPYKIIUM, CUCTEMbI OTOIUICHUS M BEHTWISILIMHU, UCXOAS U3
KIIMMAaTHYECKUX YCIOBUM palioHa CTPOUTENBCTBA; U TPU HEOOXOJAUMOCTHU
YTOUHSATH IMPUHATHIE PEIICHUS 10 OrPa)KJAr0LIMM U HECYIIUM CTPOUTEIIbHBIM
KOHCTPYKIIMSIM, a TaKXe KOJWYECTBO U THUI MPUOOPOB OTOIUICHUS U

BCHTHUIIAITUOHHBIX YCTpOﬁCTB;

— YTOYHSIOT 00BEMBI pabOT, a TakKe€ CMETHYI0 CTOUMOCTb CTPOUTEIHCTBA C
y4eTOM MECTHBIX yCIOBUH U IIEH.

Ha xaxmom nucte mpuBsi3bIBA€MON JTOKYMEHTAIIMU CTABAT IITAMIT TIPUBSI3KU.
[ITamMmibl Ha TIEPBOM JIMCTE M HA MOCIEAYIONINX JUCTaX BBIMOIHSIIOTCA MO opMam,
yctaHoBieHHbIM B cooTBeTcTBUU ¢ ['OCT P 21.1101-2013 «OcHoBHBIE TpeOOBaHUS K
MIPOEKTHON U pabdoueil TOKyMEHTAI[UN».

[ITaMIIbI BRITIOTHEHHBIX B3aMEH aHHYJIUPOBAHHBIX U JOTIOTHUTEIHHBIX JTHCTOB
JOJKHBI WMETh PEKBU3WUTHI OPTaHHW3AIMH, MPUMEHUBIIEH THUIOBOW MPOEKT, WA
MTPOEKT MOBTOPHOTO MPUMEHEHHSI.

OOJIOKKM M TUTYJBHBIC JIUCTHI OCHOBHBIX KOMILJIEKTOB Pa0OYMX UYEPTEKEH,
BXOJAIIAX B COCTAaB THUIIOBOM MPOEKTHON MOKYMEHTAllMd, HE TPUBSI3BIBAIOT U
3aKa3uMKy HE HAIMPaBISIOT. B3aMeH HUX BBITIOTHSIOT HOBBIC OOJIOKKHU U THTYJIHHBIC

JUCTBI C PCKBU3WTAMHU OpraHH3allvu, HpI/IMeHI/IBIHeﬁ THUIIOBYIO IIPOCKTHYIO
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JOKYMEHTALIMI0, U HAaUMEHOBAaHHEM OOBEKTa KalUTAJIBHOIO CTPOMTENbCTBA, IS
KOTOPOTI'O BBIIIOJIHEHA IPUBSA3KA.

[tamn npUBSA3KKA HAHOCAT Ha CBOOOJHOE MOJIE JIUCTA, MIPEANOUYTUTEIBHO Hal
OCHOBHOM HAJIUCHIO WIH CJIEBA OT HEE.

Moaudukanuo  THUMIOBOW  MPOEKTHOM  JOKYMEHTAllUM  OCYILECTBISIOT

BHECEHHEM B HEE€ U3MEHEHUH C yUETOM CIIEYIOIINX OCOOCHHOCTEH:

= CCJIM HU3MCHACMBIX YYACTKOB I/I306pa}I<CHI/I$I ABa H 60.]166, TO UM IIPUCBAHMBAIOT

o0o3HaueHus B coorBeTcTBuM ¢ npasuinamu ['OCT P 21.1101-2013;

— HAaJ, U3MEHEHHBIM YYAaCTKOM YKa3bIBalOT 00O03HAUYE€HHE HU3MEHSIEMOro ydacTKa
n300paxkeHuss U Haanuch «B3amen nepedepkuyToro». Eciu HOBoe M300pakeHue
(yacTp u300paXkeHUs1) TMOMENIAIOT Ha JPYroM JHUCTe, TO Yy 3aMEHEHHOrO
U300paKEHUsI YKA3bIBAIOT TAaK)K€ HOMEDP JIMCTAa, HA KOTOPOM HAaxXOJUTCS HOBOE
n300pakeHue.

OCHOBHbIE HaJIUCH Ha JINCTaX IMPHUBSI3bIBAEMOM JOKYMEHTAI[MU OCTABIIAIOT
0e3 u3MEeHEeHUsI.
M3MeHeHus Npu NpPUBSI3KE PEKOMEHAYETCS BHOCUTb B OJUH OSK3EMIUIAP

JOKYMEHTa, SIBJISIOUINICS B AaJbHEHIIEM MOAJUHHUKOM, C KOTOPOTO HU3rOTOBISIOT

KOMUU. AHHYJUPOBAaHHBIE JMCThl UCKIIOYAIOT U3 NPUBA3AHHOM JOKyMEHTAalUU 0e3

HU3MEHEHHUs 00Iel HyMepalluu JIMCTOB.

Iopsinok BbINOJIHEHUS PAOOTHI:

1. BeiOpaTh miomaaKy mo 1 OYMCTHBIE COOPYKEHHS C YU€TOM PEIICHU TUTIOBOTO
IIPOEKTa, MECTHBIX YCIOBHM M TPEOOBAHMI K CAHUTAPHO-3aIIUTHOMN 30HE.

2. OnpenenuTh MECTO BBOJIa CTOYHBIX BOJ| HA OYMCTHYIO CTaHITHIO.

3. OmpenenuTs MECTO BBIITYCKA OYHUIICHHBIX CTOKOB.

4. TlpuBsizaTh NACHOPT TUIOBOTO NPOEKTA K MECTHOCTHU B COOTBETCTBUU C
MpaBUJIAMH.

5. OpopmuTh OTUET.
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Hcxoonwvie oannule
1. I'enmnnaun ropoja.
2. TunoBoi MPOEKT OUYKUCTHBIX COOPYKEHUN BOJIOOTBECHUS.
KoHTpoJibHbIE BONIPOCHI:
1. Yro Takoe npuBsi3Ka TUIIOBOT'O MPOEKTa?
2. ITopsiioK BBIMOTHEHUS TPUBSIZKU.

B xakux ClIydasaXx IPUBA3Ka TUIIOBOTO IIPOCKTA HC I[OHYCK&CTCSI?

95



CIIMCOK JIMTEPATYPbBI

OcHoBHas

1. CIT 31.13330.2012 (c wusmenenusmu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapyxubie cetu u coopyxenus. - M.: ®I'VIIT LTI, - 80 c.

2. CIT 33.13330.2012 (¢ wusmenenusimu Nel,2) CHull 2.04.01 - 85*.
BuyTpennuii BomgonpoBoa U kKaHanuzauus 3aanuil / 'ocetpoit Poccun. - M.: OI'VII
LIIIIT, 2004, - 60 c.

4. CanlluH 2.1.4.1074-01. IlutbeBas Boxma, ['uruenunueckue TpeOOBaHUS K
KayecCTBY BOJbl  LIEHTPAJIM30BAHHBIX  CHUCTEM  MHUTHEBOTO BOJIOCHA0XKEHHUSI.
KonTtposb kauecrtsa.

5. CHuII Il - 89 - 80. I'enepanbHbie MIaHbl MPOMBIIUICHHBIX MPEITPUITHH /
I'occTpoit Poccun. - M.: ®T'VIT LIIIT, 2004, - 60 c.

6. CanlluH 3. 1.4.1074-95. 30HBI caHUTApHOW OXpaHbl HCTOYHHKOB
BOJIOCHA0KEHUS ¥ BOJIOIIPOBOJIOB X03IMCTBEHHO-TIUTHEBOTO HA3HAYECHUSI.

7.CHull Il - 60 - 75. IlmanupoBKka W 3acTpoiika TOpPOJOB, TOCEIKOB H
ceNbCcKuX HaceneHHbIx myHkroB / GI'YII LTI, 2004

8. Bonnsiii konekc Poccuiickoit @eaeparuu. M.: «Ocb-89». 1995.- 80 c.

9.TOCT P 21.1101-2013 «OcHoBHBIE TpeOOBaHUS K MPOCKTHONW M pabodeit
JOKYMEHTALIH.

10.CTO HOCTPOWM/HOIT 2.17.7-2013 WmHKeHepHbIe CETH HAapy)XHBIC.
Kananu3amnus u BoIoCcTOKU. PexkoMenaanuu 1o MOHTaxy, 3KCIUTyaTallud, PEMOHTY H
YTHIM3AIUU  CAMOTEYHBIX TPYOONpPOBOAOB W3 TPyO0 U3 TOJHUONEPUHOB CO

CTPYKTYPUPOBAHHOUW CTCHKOU
JlomosiHuTeILHAS

1. llepemmmBkun, A. K. MoHTax CUCTEM BHEIIHET0 BOJOCHAOKEHUS

kaHanuzanuu. — M, Ctpoimszaar, 1988 r., 653 c.: un. — ( CnpaBOYHUK CTPOUTENS).

96



2. BomocHabxxeHne W BOJOOTBeAcHHE. HapyXKHBIE CETH W COOPYKCHHS.
CnpaBounuk. / [Ton pea. b. H. Penuna. - M.: Beiciias mkona, 1995. - 431 c.

3. Kananmzanusi HacelIeHHBIX MECT W MPOMBIIUICHHBIX mpeanpustuii./ Tlox
pen. B. H. Camoxuna. - M.: Ctpoiiuznar, 1981. - 639 c.

4. MocksutuH, b.A. OOopymoBaHue BOAOIPOBOJAHO-KaHATH3AIIMOHHBIX
coopyxkenuit. - M.: Ctpoiinsgart, 1984. -152 c.

5. IlpaBuna oxpaHbl MOBEPXHOCTHBIX BOJI OT 3arpsi3HEHUN CTOYHBIMU BOJIAMHU.
Yreepxaeno 21.01.91. I'oc. koM. no oxpane npupoast CCCP. - M., 1991.- 34 c.

6. [lpoexkTupoBaHne  IJIACTMACCOBBIX  TPyOOIPOBOIOB. CrpaBouHBIE
marepuaisl. /Tlox pen. B.C. Pomeiiko. - M.: TOO «BHUNMII», 2001. -134 c.

7. TpyObl 1 neranu TpyOOIPOBOIOB U3 MOJMMEPHBIX MaTEPHAIIOB.
CnpaBounbie MaTepuaisl. /Tlog pea. B.C.Pomeiiko. - M.: TOO «BHUWMII», 2001.
— 126 c.

8. CHull Il — 89 — 80. I'eHepasibHBIC TUIAHBI MPOMBIIIUICHHBIX MPEANPUATHAN /
I'occTpoit Poccun. — M.: ®T'VII LIIII, 2004. - 60 c.

9. CHull Il — 60 — 75. IlnanupoBKa W 3acTpOilka TOPOJOB, TOCEJIKOB U
CEeNbCKUX HaceNeHHbIX MyHKToB. / ®I'YII LIIII, 2004.

10. Bonnsiit kogekc Poccutickoit denepanmu. - M.: Ocp-89, 1995.- 80 c.

11. JIykunbix, A.A., Jlykunaeix, H.A. Tabmuip! 111 THAPaBINYECKOTO pacyera
KaHAJM3aIMOHHBIX ceTel M MokepoB 1o gopmyne akan. H.H. ITaBmoBckoro. - M.:
Crpoiinznar, 1987.

12. Kapenmuua, . A. TabGaumsl  uisi  THAPABIMYECKOTO  pacdeTra

KaHAJM3AIMOHHBIX CETEH M3 IIACTMACCOBBIX TpyO Kpyrioro ceuenus. Crpas. moc. —

M.: Crpoiinzaat, 1986. - 56 c.

97



[Tpunoxxenue A

MunncTepcTBO 00pa3oBaHus 1 Hayku YenstOMHCKON 00acTu
l'ocynapcTBenHoe Or0KETHOE TPO(hEeCCHOHAEHOE
o0pa3oBaTesbHOE YUpPEXKACHUE
«lOxkHO-Ypajbcknii rocyapcTBeHHbIH TeXHUYECKHI KOJLJIeTHK»

OTYET
10 BBITIOJIHEHUIO IPAKTHUYECKUX padboT

o Teme 3.2 BogoorBenenue

IIM.01 Pa3paboTka TeXHOJOTHI U MPOEKTUPOBAHME 3JIEMEHTOB CUCTEM BOAOCHAOKEHUS U

BO/JI00TBEICHUS

Bomonuun: crynent rpynnst BB-325/6
HBanos B.N.

[TpoBepuin: npenogaBatenb XUAUATYIUTHHA A.A.

Uensabunck, 20
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IIpunoxxenne b

PacnpenesieHne CpeAHECYTOYHOI0 Pacxo4a ObITOBBIX CTOYHBIX BOJ
10 YacaM CYTOK B 3aBUCHMOCTH OT 0011ero Ko3(ppuuueHra
HEPABHOMEPHOCTH Bo0OTBeAeHus (K)

(CripaBouHMK  mpoekTHpoBIIMKa: KaHanuzamuss HAaceleHHBIX MECT U
npoMbIIUIeHHBIX peanpusTuid. [Tox pen. B.H. Camoxuna. - M., 1981 r.)
Yackt Pacxon OLITOBBIX CTOYHBIX BOJ,
%, ipu K

CYTOR 18 1,6 1.4 1,35 1,25 1,2 1,15

0-1 1,25 1,55 1,65 1,85 2 2,25 2,6

1-2 1,25 1,55 1,65 1,85 2 2,25 2,6

2-3 1,25 1,55 1,65 1,85 2 2,25 2,6

3-4 1,25 1,55 1,65 1,85 2 2,25 2,6

4-5 1,25 1,55 1,65 1,85 2 2,25 2,6

5-6 3,3 4,35 4,2 4,8 5,05 49 4.8

6-7 5 5,95 5,8 5 5,15 49 4,8

7-8 7,2 5,8 5,8 5 5,15 5 4.8

8-9 7,5 6,7 5,85 5,65 5,2 5 4.8
9-10 7,5 6,7 5,85 5,65 5,2 5 4.8
10-11 7,5 6,7 5,85 5,65 5,2 5 4.8
11-12 6,4 4.8 5,05 5,25 51 5 4.8
12 -13 3,7 3,95 4,2 5 5 4,8 4,7
13-14 3,7 5,55 5,8 5,25 51 5 4.8
14 - 15 4 6,05 5,8 5,65 5,2 5 4.8
15-16 5,7 6,05 5,8 5,65 5,2 5 4.8
16 - 17 6,3 5,6 5,8 5,65 5,2 5 4.8
17 -18 6,3 5,6 5,75 4,85 5,15 5 4,7
18-19 6,3 4,3 5,2 4,85 51 5 4,8
19 -20 5,25 4,35 4,75 4,85 51 5 4.8
20-21 3,4 4,35 4,1 4,85 51 5 4.8
21-22 2,2 2,35 2,85 3,45 3,8 45 4.8
2223 1,25 1,55 1,65 1,85 2 2,4 3
23-24 1,25 1,55 1,65 1,85 2 2,25 2,6
Hroro 100 100 100 100 100 100 100
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[Tpunoxenue B

ROVENE,

SRMIHH

O b
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