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AKT COI'JTIACOBAHUA

HA MeTOAUYECKHE PEKOMEHIALUHM 110 BbINIOJHEHUIO KyYPCOBOI'0 MPOEKTA
1o [IM.06 «BpinosiHeHHe padoT MO 0YMCTKE NPUPOAHBIX M CTOYHBIX BOJ M
KOHTPOJII0 KAa4YeCTBEHHBIX MOKa3aTe/1eiD,
pa3padorannbix npenoaasaresieM I'BIIOY HO:xxHo-Ypanbckoro
roCyapCTBEHHOI0 TEXHUYECKOr0 KOJLIeAKa XUAMATYLJIMHON A.A.

Meroauyeckne peKOMEHAAIMU 10 BBIMOJHEHUIO KPOCCOBOTO IPOEKTA I10
[IM.06 «BpinonaHeHue pabOT MO OYMCTKE MPUPOJIHBIX M CTOYHBIX BOJ M KOHTPOJIO
KaueCTBEHHBIX TOKa3aTenei»,  pa3paboTaHbl B pamMKax pabodeil mporpaMmbl
po(ecCHOHaTBLHOTO MOJYJS, SBJSIONIETOCS YacTbl0  MPOrpaMMbl MOATOTOBKU
crienuanucToB cpeaHero 3seHa B coorBercTBuu ¢ PI'OC no cnemmansHoct CIIO
08.02.04 BonocHabkeHne 1 BOIOOTBEAEHHE 0a30BOM IMOATOTOBKU B YaCTH OCBOECHHUSA
OCHOBHOTO BuAa npodeccuonanbHoi nearensHoctd (BAII): Beimonnenune padoT no
OUYMCTKE MPUPOJTHBIX U CTOUYHBIX BOJ] U KOHTPOJIO KaUEeCTBEHHBIX MOKa3aTesen u
COOTBETCTBYIONMIMX MpodeccuoHanbHbix kommnerenmuii (11K).

Hacrosdmue wMeTonuyeckue pEKOMEHAAIMU IO BBIIOJHEHUID KYpCOBOIO
MPOEKTA MPEACTABISAIOT COOOM WHIMBHUAYaJbHbIC MPAKTUUECKUE 3aJIaHUS U CITy>KaT
JUTSL 3aKPETUICHUs] Y CTYJICHTOB CIEIUAIbHBIX 3HAHUW U YMEHUH IMpHU OIpenesieHun
METOJla OYHMCTKM CTOYHBIX M OCHOBHBIX MapaMeTPOB OUYHMCTHBIX COOPYKEHUI
CTOYHBIX BOJI.

B Xone BbINOJHEHUSI CTYJAEHTAaMH KypCOBOTO TIIPOEKTAa OCYIIECTBIACTCS
oOydyeHHe TMPUMEHEHUIO TIOJYYEHHBIX 3HAHUW MW yMEHUH, mpHoOpeTaeTcs
MPAKTUYECKUM OMBIT MPU PEIICHUH KOMIUIEKCHBIX 3ajJlad, CBSI3aHHBIX CO cdepoit
npodeccuoHanbHOM NeITeTbHOCTH OYAYIUX CIEIHAINCTOB.

Metoauyeckre peKOMEHAAIMKU MO BBHIMOJIHEHUIO KYpPCOBOTO TMPOEKTa 0
[IM.03 «BsimonHeHue padboT MO OYMCTKE MPUPOTHBIX M CTOYHBIX BOJ M KOHTPOIIIO
KaueCTBEHHBIX TOKa3aTeJei» COOTBETCTBYIOT YCTAaHOBJEHHBIM TPEOOBAHUSIM U

MOTYT OBITH PCKOMCHAOBAHBI I UCIIOJIb3OBAHHA B y‘Ie6HOM mponccce.

«ApxuTekTypHas  Macrepckas
A.A. Mapkirerep
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IosicHuTeNLHAA 3aNIUCKA

KypcoBoii npoekT pa3zpaboTaH B pamMKax MNporpaMMmbl MpodecCHOHaTBbHOTO
moayns [IM.06, siBhsitomierocss 4acThbiO —MPOTPAMMBI MOATOTOBKU CIEIUATHCTOB
cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mno cnenmansHoct 08.02.04
Bonocnabxxenue M BOJOOTBeleHHE Oa30BOM MOATOTOBKM B YacCTU OCBOCHHS
OCHOBHOTO BHja mpodeccronansuoit nesrensHoctd (BIIM): ): Bemmomnenne pabot
[0 OYUCTKE MPUPOJHBIX U CTOYHBIX BOJ M KOHTPOJIIO KAYECTBEHHBIX IMOKa3aTelen
Y COOTBETCTBYIOIIMX IpodeccruonanbHbix kKomnereHuuii (11K).

Ha BbInOJIHEHHE KypCOBOr0 MPOEKTa MporpaMmmoil BeljieseHo S0 4yacos.

BrlnonHeHHe KypcOBOTO IPOEKTa MPeyCMaTPUBAET CBOEH LIETBIO:

— dbopmupoBaHue podeccuoHaIbHON HANPaBIECHHOCTU, CUCTEMATU3alIUH,
3aKPEIUICHUIO M PAaCIIMPEHHUIO MOJYYEHHBIX BO BpeMsl OOyYEHHsI TEOPETHUYECKUX U
PAKTUYECKUX 3HAHWUNA TPHU MOCTAHOBKE W PEIIEHWU pa3pabOTaHHBIX B KYpPCOBOM
npoekTe 3a1a4 1o nporpamme [IM.06 Brinmonnenue paboT no o4ncTKe MPUPOIHBIX U
CTOYHBIX BOJl U KOHTPOJIKO KQUECTBEHHBIX NTOKA3aTEICH!

— CIIOCOOCTBYET Pa3HOCTOPOHHEN MOATOTOBKE CTYJICHTOB K
IPOU3BOJICTBEHHOM AESATEIbHOCTH B COBPEMEHHBIX YCIOBUSAX;

— OBJIAJICHUE YKa3aHHBIM BUJIOM MPOPECCUOHAIBHOM JAESITENbHOCTH.

BrlmoniHeHrEe KypcoBOro MPOEKTa HarpaBieHO Ha (OpMUpOBAHHUE IIEMEHTOB
CIEAYIOIMNX KOMIIETCHIIUI:

OK 1. Breibupare cmocoObl pemieHus 3amad  npodeccruoHambHON
NEeATEIbHOCTH MPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 2. Hcnonws3oBaThb COBPEMEHHBIE CpPEACTBA IOWCKA, aHAIU3a W
UHTEpIpeTanuu uHGoOpMauu, 1 UHPOPMAITMOHHBIC TEXHOJIOTHH ISl BBITOJTHEHUS
3a/1a4 Npo(dheCCUOHAIBHOM IeSITEILHOCTH

OK 5. OcymecTBiaiATh YCTHYHO W MHCBMEHHYIO KOMMYHHUKALMIO Ha
rocygapcTBeHHOM si3bike Poccuiickoit ®enepanyii ¢ yd4eToM OCOOEHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTa

[1IK 6.1. Pa3pabaThiBaTh TEXHOJOTHUYECKHM MPOIIECC OUYUCTKH MPUPOIHBIX U
CTOYHBIX BOJI

[IK 6.2. BpIIONHAT, XUMHYECKHE aHAIU3bl 10 KOHTPOJIO KadyecTBa

4



IIPUPOIHBIX U CTOYHBIX BOJ
VYMEHUUL:

— BBINIOJIHATh KOHTPOJIb 32 COOJIOJICHHEM SKOJIOTMYECKUX CTAHAApTOB U
HOPMAaTHUBOB 10 OXPaHE OKPYKAIOLLIEH CPEbI;

3HaHUU:

— TUTUEHUYECKUE TPEOOBaHUS K KAa4eCTBY MUTHEBOU BOJABI U CAaHUTAPHBIC
HOPMBI OYMIIEHHBIM CTOYHBIM BOJIAM U BOJaM BOJOEMOB Pa3JIMYHOIO HA3HAYCHUSI;

— METOJIbI U TapaMEeTPbl KOHTPOJISI IPUPOAHBIX U CTOUHBIX BOJI.

JIns  BBINOJIHEHUST KYpPCOBOI'O IPOEKTa CTYACHTHI JOJDKHBI HMMETh
JOCTaTOYHO BBICOKHAW YPOBEHB ITOJATOTOBKH 110 CIAEAYIOIIUM TEMaM:

Tema «CoBpeMeHHbIe TTPOOIEMbl OUUCTKH MOBEPXHOCTHOrO cTtoka» [1M.06.
BrinonHenne paboT MO OYKMCTKE MPUPOAHBIX W CTOYHBIX BOJ U KOHTPOJIIO
Ka4eCTBEHHBIX ITOKa3aTeIen

Tema «OTedyecTBEHHBIN U 3apyOEKHBII OINBIT B MPEJOTBPALLECHUN 3arps3HEHUI
BOJI IOBEPXHOCTHBIM CTOKOM C TOpOACKuX Tepputopuit» [IM.06. Brimonnenue padot
[0 OYMCTKE MPUPOIHBIX U CTOYHBIX BOJ M KOHTPOJIKO KAYECTBEHHBIX MMOKa3aTeen

Tema «Knaccudukanus 3arpsi3BHEHHBIX CTOYHBIX BOJ IO MPOUCXOXKICHUIO U
dbusznyeckomy coctostHuto. [1JIK u I1/IC. Metoauka pacuera HEOOXOIUMOM CTENEHU
OYMCTKHU CTOYHBIX BOI).

Tema «OCHOBHBIE METOJBI OYMCTKM CTOYHBIX BOJ. PemieTku. IleckosioBku.
[TeckoBbI€ MIOMIATKHA U OYHKEPHD».

Tema «Otcroiiaukn. OcHoBHbIe THMBL. Pacuer. OueHka 3¢ QGeKTHUBHOCTH
pabotel. [IpeaspaTopsl u OHOKAaOTYIATOPHl. MeTo/MKa KOMIIOHOBKH COOPY>KEHHIMA
MEXaHUYECKON OUUCTKI.

Tema «CoopykeHusi OMOJIOTHYECKON OYMCTKU CTOYHBIX BOJI B €CTECTBEHHBIX
U UCKYCCTBEHHO CO3/IaHHBIX YycloBusX. Orenka 3¢dextuBHOCTH. OCHOBHBIC
HaIpaBJICHUs] UHTEHCU(PUKAITUU PAaOOTHI a3pPallMOHHBIX COOPYKEHUI.

Tema «Brtopuunbie otcToiiHuku. Wnoymnotaurenu. Metonsl  (uU3UKO-
XUMHUYECKON OUUCTKH.

Tema «MeTonbl 00e33apakMBaHMS CTOYHBIX BOJ. Xjoparopbl. CmecuTenu.

KonTakTHbIE pe3epByaphl. BoIyCk CTOUHBIX BOJI B BOJOEM).



Tema «CocTaB u CBOMCTBa OCajKka MEPBUYHBIX U BTOPUYHBIX OTCTOWHHUKOB.
Coopyxenust st cOpaxkuBaHus ocaaka. OO0e3BOKMBaHHME OCAJKOB. TepmMuueckas
cyika ocagkoB CBy.

B Hacrosimee BpeMss B HOBBIX HSKOHOMHYECKHUX YCJIOBHUSIX OOpa3oBaHUE
npecTaBisgieT coOOM MpPOIEcC HE TOJBKO OOY4YEHUs, HO M BOCIHUTAHUS U Pa3BUTHUSA
CTYJIEHTa KaK JUYHOCTH, MPEJICTABIISIONINIA UHTEpEC JJi 00IlIecTBa U rocynapctea. B
ATUX YCIOBHSX COJIEpkKaHWE OOpa30BaHUS OPUEHTUPYETCS HA CaMOOMPE/ICIICHHE
JUYHOCTHU, HA CO3JIJaHHUE YCIIOBHI [JIsl €€ caMopeau3alluu Y€ MPHU BHITOJTHEHUU
TaKUX CaMOCTOATEIIbHBIX pa0OT, KAKUM SIBJIIIOTCS KYPCOBBIE MPOEKTHI U CIETYIOUTUN

34 HUMH IIHHHOMHBIﬁ ITPOCKT.

1. KypcoBoe npoekTupoBanme
KypcoBoe npoekTrpoBaHue sIBISETCS aKTUBHON (POpMOIl 00ydeHUs! CTYJCHTOB
u npenycmorpeHo ydeonsiM iaHom MJIK.06.01 Ouwuctka M KOHTpOJb KauecTBa
NPUPOAHBIX U CTOYHBIX BOA. OOBEM MpoekTa ompesenseTcs 3aaanueM. Pabora Han

KYPCOBBIM IIPOCKTOM IMOAPA3ACILACTCA HAa 9TAIIbI:

) Ananu3 1 000011eHEe UCXOIHBIX JTaHHBIX;
° HemnocpencTBeHHOE TPOCKTUPOBAHNE;
° OdopmiteHrE TPOCKTA U €TO OTKPHITAS 3aIINTA.

1.1 eau u 3a1a4u KYpPCOBOr0 NPOEKTUPOBAHUS

KypcoBoe mnpoektupoBaHue, Kak akTWBHas ¢GopMa ¥ 3aBEpHIAIONIMNA ATam
oOyuenus: no [IM.06. umeer cienyromue 3a1a4u:

— JlaTh BO3MOXHOCTH MPOSIBUTh M Pa3BUTh TBOPUECKHE CIOCOOHOCTH,
WHUIIAATABY, CAMOCTOSTEILHOCTh B TMPHUHSATHU PEIIEHUH C TOCIEAYIOMEeH UuX
KPUTHYECKON OLIEHKOM;

— OOyuuTh TOJIH30BATHCS CIIPABOYHON JTUTEPATYPOU, CTAHIAPTOB U MHBIX
CIIPaBOYHBIX MaTEPHAIIOB.

B KypcoBOM mpoeKkTe CTYICHT TOJDKEH MPOSBHUTH JTOCTUTHYTHIH UM YPOBEHB

TeopeTqu(:Koﬁ IMOATOTOBKH, KOTOpAA NpCAIojaaract yMCHHA:



- NPUMEHATh  CTaHAApPThl  EOMHOM  CHCTEMBI  KOHCTPYKTOPCKOW
nokymeHTtaiuu (ECKJI), nosbe3oBatbcsi CTpOUTENBHBIMU HOpPMamMH W MPABUIAMH
(CHulI);

— BBIIIOJIHATH PACYET OYMCTHBIX COOPYKEHUI;
- I10JIb30BaThCs TAOJIUIIAMH U CIIPAaBOYHOU JIUTEPATYPOU.

- BBIIIOJIHATh PAacyeTsl 110 ONPEACIICHUI0 KOHLUEHTPALMM 3arps3HEHUs
0O0IIIeTO CTOKA,

- BBINOJIHATH PACUETHI MO ONPEIEIICHUI0O HEOOXOIUMOM CTETIEHN OYNCTKU
CTOYHBIX BOJ;

- OPUMEHATh  KOMIIBIOTEPHBIE  IPOrpPaMMbl  MIPH  IPOEKTHPOBAHUU
OUYMCTHBIX COOPY>KEHUI KaHaJIU3alllH;

- BBIMOJIHATH OAOOP CXEM OYMCTKH CTOYHBIX BOJ;

- BBIIIOJIHATH PACUYEThl COOPYKEHUM OYMCTHOW CTaHLNN;

- BBIIIOJIHATH KOMIIOHOBKY COOPYKEHHMI OYMCTHOW CTaHLIMH;

B cOBpeMEHHBIX YCIOBHUSX PBIHOYHOM SKOHOMUKH OLEHKA YPOBHS
o0pa3oBaHusl, T.€. €r0 TOTOBHOCTH K Hayaly MpOQEeCcCHOHAIBHON NEATEIbHOCTH, MO
NPUHIUIY «3HAaeM, YMEeM, HMeeM (HaBbIKM)» CMEIIAeTCI K OIEHKE €ro
KOMIIETEHIIMM — CIIOCOOHOCTEM CTyAEHTa Kak JIMYHOCTU KCIIOIb30BATh CBOU 3HAHUS,
YMEHUS U HABBIKH MPU BBINOJHEHUU TPOPECCHOHATBHBIX 00513aHHOCTEH.

TpeGoBaHusT K KOMIETEHIMSM pPa3HOOOpa3Hbl M JUKTYIOTCA 00JIaCThHIO

npoecCuoHaNbHOM NESITEIbHOCTH.

1.2 OOuue TpedoBaHNUS K KyPCOBOMY NPOEKTY
K kypcoBOMY NpoeKTy npeabsBisiercs psj TpeOOBaHUM:
- Tema kypcoBoro npoekra A0JKHa OTBeYaTh NPOGUITIO CIIEUaIbHOCTH;
- Brimonaenne ueptexeir, oQopMICHUE TMOSCHUTEIHLHON 3alUCKH B
ctporom coorBercTBuu ¢ ECKJI.
EauncTBo  TpeboBaHMil  mpeamnosiaraeT  MIMPOKYK0  WHULIMATUBY  TPHU

IMPOCKTUPOBAHUHU B COOTBECTCTBHU C 0COOEHHOCTSIMH OOBEKTA M CKJIOHHOCTSIMU TOTO



NN HHOTO CTyJCHTA. OO0s3aTenpHOMN Hp@I[HOCI;IJ'IKOfI Ka4€CTBCHHOI'O u

CBOCBPCMCHHOI'O BBIIIOJJTHCHUC KYPCOBOI'O IIPOCKTA ABJICTCA pa60Ta CTyACHTa IIO

rpaduKy.

1.3 3ananme HA KYpCOBOe NPOEKTHPOBAHUE
3amanre Ha KypCOBOM NPOEKT BBIAAECTCS PYKOBOJIUTENEM KYpCOBOTO MPOEKTa
CTYJICHTY Ha IMIEPBOM 3aHSITUH TI0 POSKTUPOBAHUIO.

3amanne ohopmIIsIeTCs IO eAMHON (popMe, IPEICTaBICHHON B IPHIIOKCHUH 2.

1.4 Opranmnszanus padoThl 10 KYPCOBOMY NPOEKTY

PaboTa Ha IPOEKTOM COCTOUT U3 HECKOJIBKUX ITAIOB:

— aHanu3 U 000O0IIEeHNE UCXOJIHBIX JAaHHBIX Ha 0a3e KypcOBOTO MPOEKTa IO
(IIM.06.);

— HEMOCPEACTBEHHOE MPOEKTUPOBAHUE;

— o(opmiieHre MPOEKTa U ero 3alluTa.

B 1mensx KOHTposisi 32 XOJOM MPOCKTUPOBAHUS, PYKOBOJIUTENb MPOEKTA
pazpabarbiBaeT rpaduK BBHINOJHEHUS. B mpemycMOTpeHHblE JIHU MPOLIEHTOBKU
CTYJCHTBHI MPEIBSABISIOT PYKOBOAUTEIIO BCE HMEIOLIMECS Yy HUX MaTepHuaybl IO
IIPOEKTY B COOTBETCTBUU C 33JJaHHBIM 00BEMOM PadoT.

Tak kak KypcoBOW TPOEKT B OOJIbIIIEH €ro YacTH SBISIETCS CaMOCTOSTEIbHOM
paboTolt CTyJeHTa, MOATOMY CTYJIEHT BO BpPEeMsI KOHCYJbTAIlMH JOJKEH 00paIiaThCs

K PYKOBOJUTEIIIO, KaK MPABUJIIO, C TOTOBBIMU PELICHUSMU.

1.5 Crpykrypa u 00beM KypCcOBOI'0 MPOEKTa
KypcoBoil MpoeKT OYMCTHBIX COOPYKCHHU KaHaTW3alliu pa3padaThIBacTCs B
o0beME TEXHUKO-DKOHOMHUYECKOTO OOOCHOBaHHWsA. B cocTaB KypcoBOro mpoekTa
BXOJISIT paCYeTHO-TIOSICHUTENbHAS 3aMicKa U Tpaduyeckas 4acThb.
PacueTHO — mosicHWTENbHAs 3alMCKa BBITIONHACTCS HAa CTAaHAAPTHBIX JIMCTax
nucyeit Oymaru gopmara A4 Ha KOMIBIOTEpE ¢ COOTBETCTBYIONUM mipudTom GOST

type A, pazmep mpudra 14, uarepnan 1,5 cTpoku.
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B cocTaB pacueTHO-TIOSICHUTENBbHOM 3alMCKH 10JIKHBI BXOJIUTH!

e TUTYNBbHBIN JUCT, yCTAHOBIEHHOU (POpMBI (TpuioxeHue 1);

e 3aJaHuE Ha KypCOBOE MPOEKTUPOBaHUE (MIPUIIOKEHUE 2);

o CopepxaHue CO CISAYIOUMMHI PEKOMEHAYEMBIMU pa3ziesilaMu:
Beenenne

1. VicxonHble naHHBIE HA TPOEKTUPOBAHKE

2. O01mas xapakTepucTHKa 00BEKTa BOJJOOTBEICHHS rOpoia

3. OmnpeneneHre OCHOBHBIX PACUETHBIX XapaKTEPUCTHK IIPOEKTa MU BBIOOP
CXEMbl OYHMCTKH CTOYHBIX BOJ

3.1  Omnpexnenenue pacyeTHON NPONU3BOAUTEILHOCTH KaHAIU3AL[MIOHHOM
OYUCTHOM CTaHLIUU

3.2  OmnpeneneHue pacye€THOrO YKCIIA )KUTETIEH

3.3 Omnpenenenre pacyeTHBIX KOHIIEHTPAIMA 3arpsiI3HEHUI 00IIero CToka

3.4 Omnpenencane TpeOyeMON CTENIEHN OYUCTKH CTOYHBIX BOJ

3.4.1 Omnpenenenve Kod3pPUITMECHTA CMEIICHHS

3.4.2 OmpenencHrie HCOOXOIUMOMN CTETICHN OYUCTKHA CTOYHBIX BOJT

3.5 Br100p cXeMbI OYHCTKH CTOYHBIX BOJ

4 Pacuer OUYHUCTHBIX COOPYKEHUI

4.1 Pacuet coopy>KeHHUI JjIsl MEXaHUUECKOW OYMCTKU CTOYHBIX BOJ]

4.1.1 Tlpuemnas kamepa

4.1.2 Pemetku

4.1.3 IleckonoBku

4.1.4 TlepBUuHbIE OTCTONHUKH

4.1.5 TlpeaspaTopsl U OMOKOATYJISITOPHI

4.2 CoopyxeHust OMOJIOTMYECKOW OUMCTKU CTOYHBIX BOJ]

4.2.1 buopunbTpbl

4.2.2 AspoTteHku
4.2.3 BropuuHble OTCTOMHUKA

4.3 Pacuer coopy>keHuid Jyist 00paboTKH ocaaka

4.3.1 NnoynnoTHUTEIH

4.3.2 MeTaHTEeHKH

4.3.3 NnoBble IUIOMAIKH



4.3.4 TleckoBble IJIOMIAAKA

4.4 CoopyxeHus o 00e33apakuBaHUI0 CTOUHBIX BOJT

3aKIIIOueHUE

5 Jlureparypa

[losicauTenpHast 3amucka BbloyHsSEeTcss B o0beme 50 — 60 crpanun B
AJIEKTPOHHOM BHe. ['paduueckas yacTh COCTOUT U3 2-X JUCTOB TEXHOJIOTHYECKOM
JIOKYMEHTAIINU, @ UMEHHO:

oJluct 1, hopmar Al,A2, «I'eHIUIaH OYUCTHBIX COOPY>KCHHI1», BBITIOJHCHHBIH
B Macmrtade 1:500 wiam 1:1000, ¢ yka3aHueM pa3MepOB OCHOBHBIX COOPYKECHHIA,
TEXHOJIOTUYECKUX TPYOOINpPOBOJOB, HHXKEHEPHBIX CETEeH, JOpor, SJIEMEHTOB
0J1aroyCTpOMCTRBA,;

oJluct 2, popmatr Al, A2 «Ilnan u pa3pe3 0JTHOTO U3 COOPYKEHUIN OYUCTHOM
CTaHIMW», BRIOJHEHHBIEC B MacmTade 1:50 mmm 1:100.

Ha nucre cenepanvnozo niana Heo0X0IUMO PacHOIOKUTh:

- I'paruiel 0003HAYEHHOTO 0OBEKTA

- 31aHUS U COOPYKEHUS

- [Ipoxoanyro

— Hoporu

- YcnoBHble 0003HAUCHUS.

Ha nucre nnana u paspesa coopyrcenus Heo0X0IMMO PACTIONOXKUTD:

— [1nan BEIOpAHHOTO COOPYKEHHUS

— Pa3pe3 BEIOpaHHOTO COOPYKEHHUS

— Pa3meps1 coopyxeHus

— YcaoBHbIE 0003HAUECHUS

[Io 3aBepmieHMM TPOEKTUPOBAHMS W  3aIIUTBI  KYypCOBOTO  MPOEKTa
PYKOBOJMTEIb MTPOEKTA 3aIOIHSIET OJJaHK OT3bIBa (TIPHIIOKEHHE 3).

B pasnene «Beedenue» YKa3bIBAIOTCS OCOOCHHOCTH OOBEKTa, HaceTCs
000CHOBaHUE AaKTyaJIbHOCTH  Pa3pabOTKH  MPEIOKEHHONM  TEeMbl  IMPOEKTAa.
[IpuBoauTcs kpatkas uHPOpPMAIMA O PEUIaeMbIX B KypCOBOM IMPOEKTE BOMPOCAX:
HEO0OXO0IUMOCTh YCTPONCTBA OUUCTHBIX COOPYKEHUH.

Paznen 1«Mcxoonwie oannvie»n
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HcxonHble JaHHbIE BKIIIOYAIOT B CEOsI:

— XapakTepucThuKu 00BHEKTA BOIOOTBEICHHUS;

—  DU3BUKO-XUMHYECKHE XapaKTEPUCTUKU MPOMBILIIICHHBIX CTOKOB;

— JlanHbIe O BOAOEMY, IPUEMHHUKY CTOYHBIX BOJI.

B paznene 2 «Oowan xapakmepucmuxa o6vekma 60000meedeHUss 20pooay,
HEOOXOJIUMO yKa3aTh: YHCJICHHOCTh HAacEeJIeHUs, KIUMaT, TJIyOMHA 3aJieTaHus
IPYHTOBBIX BOJI, XapaKTEpUCTHKA TOpPOJAA, TI€O0JOrO-JIUTOJIOTMYECKOE CTPOCHHE
IPYHTOB.

Paznen 3 «Onpedenenue  0CHOBHBIX  pacuemuvlx  XapaKmepucmuk

npoekma u 8b150p CXeMbl OUUCMKU CHLOUHBIX 600)

3.1 Onpedenenue pacuémuoll npouz800UmMeIbHOCMU OUUCTIHBIX
coopyaicenuti kananuzayuu (OCK)

Haunbosnee yacto npuMeHsiemasi B Halllel CTpaHe MOJHAas pas3jielibHasg CHCTEMa
BOJIOOTBEJICHUS peAnoJiaraloT COBMECTHYIO OUUCTKY OBITOBBIX u
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. {151 pacueTa KOHIIEHTpaIMU 3arpsi3HEHUI CMecH
ATUX BOJ U HEOOXOJUMOW CTEMEHM OYUCTKH HEOOXOJIMMO 3HATh CPEIHECYTOUYHBIC
pPacxobl.

Pacuétnas mnpousBoautensbHocTh OCK ompenensiercss B 3aBUCUMOCTH  OT

3 .
CYMMApPHOTI'O pacxoaa OBITOBBIX U IMIPONU3BOACTBCHHBIX CTOYHBIX BOA, M /CYT.

_ OBIT poM
Qcp_cy'r - Qcp_cy'r + Qcp_cyT’ (1)
rme Q%" — cpelHecyTOUHBIH PacXol GHITOBBIX CTOUHBIX BOJ , MY/CYT;
Cp_cCyT 2 2
Qep. tyr — CPEMHECYTOUHBIN PACXO/ IPOMBILLIEHHBIX CTOYHBIX BOJ M*/CYT.
Q=2 @
-%* 1000

rie  ( — HOpMa BOJIOOTBEJCHUSI Ha OJTHOTO YeJIOBEKa, JI/4ell:CyT;

N — gncio )XUTENEH, Ue.

CpenHecyTOUHBIN pacxoj NpOU3BOACTBEHHBIX CTOUYHBIX BOJ| OMPENEIeTCS Ha
OCHOBE TEXHOJOTHYECKUX JaHHBIX [0 KOHKPETHOMY MPEANPUSATHIO JMOO0 TIO

CIIPAaBOYHBIM JAaHHBIM AJIA IIPCAIIPUATHA-aHaJIO0ra.
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Jlns  pacyera OOJIBIIMHCTBA COOPYKEHHMH OYMCTKM HEOOXOIUMO 3HaTh
MaKCHUMAaJIbHBIA CeKYHAHBIM pacxoia. Haubosee TouHOE ero onpeaeneHue BO3MOKHO
0 CYMMapHOMY MOYacOBOMY TpauKy HpPHUTOKa OBITOBBIX M IMPOU3BOJICTBEHHBIX
CTOYHBIX BOJI KaK IpH IMOJlauye HaCOCaMH, TaK U MPU CaMOTEYHOM TocTyIuieHuu. [Ipu
OTCYTCTBHUU TaKHX JaHHBIX JOMYCKAETCs BBIUUCIATHP MAKCUMAIbHBIM CEKYHITHBIN
pacxoJ Kak TMPOU3BEJAECHHUE CPEAHECEKYHJIHOro Ha oO0mmid  KodhdUIUEHT
HEpaBHOMEPHOCTH. Jlyis1 OBITOBBIX CTOYHBIX BOX 3TO Kgenmax MO TaOmuue 2
npwioxenue 4. J[7s nmpon3BOACTBEHHBIX — IPUHUMAETCS TI0 JTAHHBIM TEXHOJIOTOB. B
KypcoBOM Kgen max, IPUHATH PaBHBIM 1, MM 337aTh 3HAUCHHUE.

[Ipy HE0OXOAMMOCTH MPOBEPKU PAOOTHI COOPYKEHUW MPU MHUHHUMAIbHOM
pacxojie I BBIYMCIICHHS TTOCIICTHErO NIl OBITOBBIX CTOYHBIX BOJ HCITOJIB3YETCS
Kgenmin » IPUHUMAEMBIH TaKKe 10 TaOJIUIE 2 NpUIoKeHHue 4.

CpGI[HI/Iﬁ 4acoOBOM pacxoa HaXOOUM ACICHHUCM CPCAHCCYTOYHOI'O pacxoJa Ha

24 Jaca:
Q6BIT
OBIT o cp_cyr 3
— — o, M/uac 3

Qcp_l{ac 24 ( )

anOM

npom  ___ cp_cyT 3
—=— -, M/4ac 4

Qcpiqac 24 ( )
Qo e = Qo e T Qi » MY/HaC (5)

Onpenenum cpeHUN CEKYHIHBINA PaCXO:

Q6I>IT
OBIT o cp_uac 3
e MC 6
Qo 3600 (6)
anOM
npoM o cp_uac 3
= opnn s MYC 7
Qo' 3600 (7)

q = Qcﬁ bI_nZ‘eK + Q:;;p_ox),( ' M3/ C (8)

MakcumanbHblii  (MUHUMAJIbHBIN) CEKYHIHBIM pacxoll OBITOBBIX CTOKOB
onpenensieTcs no clueAyoiei popmyie:

Qi::(min)_ccx = Kmax(min) 'QS;TCCK’ (9)

e Kiyaxminy — 00IMiA KO3(QPHUINEHT HEPAaBHOMEPHOCTU NPUTOKA CTOYHBIX BOJ,

npuioxeHue 4.
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3.2 OnpeodeneHnue pacuemHo2o 4ucia jxcumeletl

Hekoropble  mapameTpsl  pabOThl  OYMUCTHBIX  COOPYXEHUH  MPUHSATO
paccuMTBIBATP Ha TaK Ha3blBAEMOE IpHUBEICHHOe uuciao okutened  (Nyp),
BBIUKCIIIEMOE C Y4€TOM HKBHBaJEHTHOro uucia kutelied (N,g). DKBUBaJICHTHOE
YUCJIO KUTEJIEH YYUTHIBAET BIMSHHUE MPOU3BOJCTBEHHBIX CTOYHBIX BOJI Ha COCTaB
00IIIeETO CTOKA.

DKBUBAJIEHTHOE HaceneHUe N, — 3TO YUCIIO JKUTEJIEH, KOTOPhIE BHOCAT TaKOE
KE€ KOJIMYECTBO 3arpsi3HCHUM, YTO W JTAHHBIA PAacXOJ MPOW3BOACTBEHHBIX CTOYHBIX
BOJI.

ITpusenennoe uncno xureneit (Ny,) onpeaensercs Kak cymma pacdetHoro N u
SKBUBAJICHTHOTO N, UMCJIA JKUTEIICH:

N, =N+N (10)

oKB !
DKBUBAJIEHTHOE YHCJIO YKUTEJIEU OT KaXXA0Iro IIPOMBIIIJICHHOI'O IIPCAIIPHUATHA

ornpeensercs mo hopMmyIie:
-C
N =—F>2 (11)

o 3
rac an — CPCAHCCYTOYHBIN PACXOd IIPOMBIIIIIICHHBIX CTOYHBIX BOA, M /CYT;

Cyp — KOHIIGHTPAIMSA 3arps3HEHHUI TPOMCTOKOB, MI/JI;

a — KOJIHNYCCTBO SarpﬂSHeHHﬁ, BHOCHUMBIX OJHHMM YCJIOBCKOM B CTOYHBLIC BOJbI

B CYTKH, T/4em-CyT, Tabiuia 3, MpuIoKeHue 5.

3.3 Onpeodenenue pacuemHvix KOHYeHMpayuil 3a2psazHeuli ooue2o cmoka

OnpeneneHue HEOOXOIAUMOM CTENEHU OYUCTKM W Pacu€T OYHUCTHBIX
COOPY)KEHUN KaHAJIM3ALMU MTPOU3BOAUTCS MO OCHOBHBIM MOKA3aTENAM 3arps3HCHUN,
KOTOPBIMH SIBJISIFOTCSI KOJIMYECTBO B3BEIICHHBIX BEHIECTB M CyMMa OPraHUYECKUX
3arpsisHeHU, BeIpakeHHbIX BIIK ... Kpome Toro mns ompeneneHuss BO3MOXKHOCTH
OCYIIECTBJICHUSI OMOJIOTMYECKON OUYUCTKH OTMPECISIETCS COIePKAHUE TTOCTYIAFOIIINX
B OCK cTOYHBIX BOJ OHOJIOTHYECKHX DJJIEMEHTOB. B coorBeTcTBHM C¢ 1. 6.2. Ha

kaxaeie 100 mur/im BIIK, o, TODKHO IPUXOaUTHCS HE MeHee 5 mr/i azota N u 1 mr/i
docdopa P.
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OCHOBHBIMU 3arps3HCHUSMH OOIIETO CTOKA SIBIISIOTCS B3BEIICHHBIC BEIIECTBA
U OpraHuyveckue 3arpsi3HeHus, Beipaxkennbie BIIK,,. DTy nmokaszarenu ucnonb3yroTcs B
OCHOBHOM I OIpeAeTeHUs] HEOOXOMUMOWM CTETEeHW OYHCTKH CTOYHBIX BOJ U
pacdera COOpy>KCHHI OUNCTHOW CTAHITUN KaHATH3AIIHH.

KonrneHTpaiusi 3arps3HEHHIA OBITOBBIX CTOYHBIX BOJ, MI/JT OMPEICNISICTCS IO
dbopmyie:
_a -1000
OBIT qH !

rac C6HT — KOHIOCHTpPAIUA BBIYUCIEICMOI'O B4 33Fpﬂ3H€HHﬁ, MI‘/JI;

(12)

(Jz — HOpMa BOAOOTBEACHHUS HA OJHOTO YEJIOBCKA, JI/‘IGJ'I'CYT.
Pacuernas KOHIOCHTpPpAIHA 33Fp513HeHPII>i 06H_IGFO CTOKa, MT/JT OIIPCACIIACTCA 110
dbopmyie:
C _ C6HT ) QﬁbIT + Z CnpOM ) an
" QutXQ
OBIT z p

rae  Ceyr M Cppp — KOHUEHTpALMS BEIYMCIIEMOTO BUJIA 3aIPA3HEHUM COOTBETCTBEHHO

, (13)

OBITOBBIX U IMPONU3BOACTBCHHBIX CTOYHBIX BO/, Mmr/. JI.

Qs. ¥ Q. — pPacxoa COOTBCTCTBEHHO OBITOBBIX M IPOM3BOJICTBEHHBIX

3
CTOYHBIX BOJI, M /CYT.

3.4 Onpedenenue mpebyemol cmeneHu OYUCMKU CMOYHBIX 800
OOmme ycnoBHS BBIMYCKAa CTOYHBIX BOJ B ITOBEPXHOCTHBIC BOJIOEMBI
OTIPEIEIAIOTCS HApPOAHOXO3SMCTBEHHOW 3HAYUMOCTBIO 3THX BOJIOEMOB, XapaKTEPOM
BOJIOTIONIL30BAHUSI W WX CAMOOYHMINAIOIICH CIIOCOOHOCTBIO W PETYIHPYIOTCS
«CaHWTapHBIMM TIpaBWJIAMHM W HOPMaMH OXpaHbl TOBEPXHOCTHBIX BOJ OT
3arpsS3HCHUN).
['uruennueckre TpeOOBaHHWS K COCTaBYy M CBOMCTBAM BOJBI BOJHBIX OOBEKTOB
IpUBEICHBI B TabmIIe 1.

Tabmuna 1 - T'uruennyeckue TpeOOBaHUS K COCTABYy M CBOMCTBAM BOJIBI BOJHBIX

00BEKTOB

IMokasatenu cocraBa U | EauHHIB Tun BOAOIIOAB30BAHUS

CBOMCTB BOJbI BOIHOTO | M3MEPEHUS CaHuTapHO-OBITOBBIC Pr160X03s1iCTBEHHBIE
00BeKTa 1.1 1.2 2.1 2.2
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XozsiictBeHHO | KynbtypHo- | Bocipon3s | [lns
-IATHEBOC OBITOBOE BOJICTBO OPyTHUX
IICHHBIX pBI00X03
TIOpPOX SINCTBEH
pBIO HBIX
nenen
PactBopeHnHbI# KHCITOpO MT/JT >4 >6
BIIK0; mipu t=20°C MrO,/i <3 <6 <3
[ToBbIlieHUe comepskaHus He OoJiee YyeM Ha
B3BEIICHHLIX BEILIECTB M 0,25 0,75 0,25 0,75

3.4.1 Onpeoenenue koagpgpuyuenma cmeuieHus

I[JI?I OIIPCACIICHUA HGO6XOI[HMOﬁ CTCIICHN OYHCTKM IIO0 OCHOBHBIM
IIOKAa3aTCIIsIM HY)KHO 3HAThb 3HAYCHHC KOB(b(l)I/II_[HCHTa CMCIICHHA CTOYHBIX BOI C
BOIIOﬁ BOJOCMA, Kylda 6YIIYT C6paCBIBaTBC5I O4YHIIICHHBIC CTOYHBIC BOABI, B JAHHOM
ciIy4dac. HpI/I CIIYCKC CTOYHBIX BOJ B IIPOTOYHBIC BOJOCMBI KOB(l)(l)I/II_II/ICHT CMCIICHUA

OIIPCACIIACTCA 110 HOJIYBMHHpH‘-IGCKOfI 3aBUCUMOCTH.

1-e ¥t

e (14)

140 gall

q
rae  (y— pacxon Bozabl (mpu 95%-HOH 00ECIEYEHHOCTH) B CTBOPE PEKH Yy MecTa
BBITTyCKa, m/c;
J— pacxoJi CTOYHBIX BOJI, M*/C;
L — paccTosiHMe OT MecTa BBIMYCKa CTOYHBIX BOJ /0 Pacue€THOTO CTBOpa IO
Te4eHuIo ((papBaTepy), M, ONPEAEISIEMOE KaK pacCTOSTHUE A0 OJMKAWIIero MmyHKTa
BoJOnoJb30Banus (L4), ymensmennoe Ha 1 km; L=L4-1000, m

0. — KO3 PUIMEHT, yYUTHIBAIOLIUHN THIPABIUYECKUE (DAKTOPBI CMEILICHHUS

a=§-¢-3\/§, (15)

rae & — xkodpuIMeHT, 3aBUCSIINI OT MECTa BBITYCKAa CTOYHBIX BOJ] B BOJI0EM (TIpH

caMOTEUHOM BhINycke y Oepera & = 1, nipu Beilycke B (hapBarepe peku & = 1,5);
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@ — KOO(PPUIIMEHT U3BUIUCTOCTH PEKU, PABHBIN OTHOIICHHIO PACCTOSHHUS OT
MECTa BBIITYCKa JI0 PacdueTHOTO CTBOpa Mo (papBaTepy K pacCTOSHUIO MEKITY dTUMHU
’Ke IMyHKTaMH 10 npsamoit ¢= L/ L;

E — koaduruent typOynenTHon quddys3uu:

p=Yola (16)
200
rae V., — cpelHss CKOpOCTh TEUSHUS IPU MUHUMAJIBHOM PacXoze, M/c;

H,, — cpennsis riry6uHa BojioeMa Ha y4acTKe MEX/y BBIITYCKOM CTOUYHBIX BOJ U
pacUeTHBIM CTBOPOM, M.

KpaTtHOocTh pa3baBieHust B paC4€THOM CTBOPE:

_la-g,+q)
n——q , (17)

3.4.2 Onpeoenenue Heob6X00uMOl cmenenu OUUCMKU CIMOYHBIX 800

CreneHb OYMCTKH COpPAChIBAEMBIX B BOJIOEM CTOUYHBIX BOJ OMPEIETSAETCS 1O
KOJIMYECTBY B3BELICHHBIX BEHIECTB, AonmycTuMmou BennunHe BIIK w kommuecTBy
PACTBOPEHHOT'O B BOJOEME KUCIIOPOA.

CorjnacHO CaHUTApHBIM IIpaBUIaM, MPEACIBHO JONMYCTUMOE COACPKaHUE
B3BCIIICHHBIX BEIIIECTB B CTOYHBIX BOJIAX, MI/JI , CITYCKAa€MBbIX B BOJOEM OMPEICIIICTCS

o dopmyire:
CB3B/BX=D~(’Y~%+1J+CI’, (18)

rne p — JONYyCTHMOE CAHWTAPHBIMH HOPMAaMH YBCIIMYCHHE COJACPIKAHHS
B3BCIICHHBIX BEIISCTB B BOJOEME IOCJE CIyCKa CTOYHBIX BOJI, OINPEACIseMOE B
3aBHCHMOCTH OT KaTETOPHH BOOIOJIb30BaHUS O Ta0HIIe 1.

C, — cozeprkaHue B3BEIICHHBIX BEIIECTB B BOJOSME JIO BBIITyCKa CTOYHBIX BOJI,
MI/II,

HeoOxoaumasi CTEleHh OYMCTKH CTOYHBIX BOJ IO B3BEIICHHBIM BEIIECTBAM
ompenensiercs no Gopmyre:

5 C,s, —Ce36l6x 100% (19)

06wy

rae  Coygy — COMIEPKAHUE B3BEIICHHBIX BEIIECTB IO OUYMCTKHU, MT/J.
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Honyctumas BIIK crouynsix Boa, moiexamux cOpocy B BOJOEM,
pPacCUMTHIBACTCS Ha OCHOBAaHUHU OajlaHCa OMOXMMHUYECKOU MOTPEOHOCTH B KHUCTIOPOJIE

o 3
CMCCH PCYHOU BOABI 1 CTOYHBIX BOJ B PaCUCTHOM CTBOPC, /M~ 11O q)OpMYJ'Ie

7-q _ L
L, = q-1—0‘pkﬂ(LN ~L,10 kzt)+101\‘k1t : (20)

rae K; u K, — KOHCTaHTBI CKOPOCTH IMOTPEOJICHHUS KUCIOPOJa CTOYHOM M PEYHOU
BOJIOM, OINIPEIEIAEMBIE ONBITHBIM IMMYTEM:
k, =0,16; k, =0,1;
Ly — npenensHo gomyctumoe 3HaueHue BIIK,,, cMecu peduHol u cTOYHOU BOJBI B
pacueTHOM CTBOpe, MI/J Tabsuia 1;
L, — BIIK ;o BOJBI B BOJOEME JO MECTA BBIITYCKA CTOYHBIX BOJI, MI/JI;
t — BpeMs ABMIKEHUS CTOYHBIX BOJ 10 PACYETHOI'O CTBOPA, CYT, KOTOPOE MOYKHO
BBIYMCJIUTH U3 COOTHOIIICHUS
ot (21)
V,, -86400
Heo6xonumas cTeneHb OYUCTKHA CTOYHBIX BOJI IO PACTBOPEHHOMY KHCIIOPOY,

3
r/M” ompeeIsieTcs 1mo hopmylie:

Y-q 0
L, =-—(Q,-04-L —0)-—, 22
" 04-q S ,=0) 0,4 (22)

rae O — MUHUMAaJIbHOE COACPKaHUE KUCIOPO/ia B BOJIE, /M3

B cooTBeTcTBUM ¢ MpaBuiamMu CIyCKa CTOYHBIX BOJ B BOJE BOJOE€Ma IOCIE
CMEILICHHSI €€ CO CTOYHOM BOJIOM COJAEp)KaHHE PACTBOPEHHOTO KHCJIOPOAA JOJAKHO
OBITH HE HHXKE 4 MI/II.

puanmaem O = 4 mr/n = 4 t/m>;

Q, — cozepxaHUE PaCTBOPEHHOIO KHCIOPOAAa B PEYHOH BOAEe 1O MecTa
BBIMTYCKA OUUIIEHHBIX CTOYHBIX BO/I, /M;

L., L, — monHoe Ouoxumuueckoe norpediienre Oy COOTBETCTBEHHO CTOYHBIMU
BOJIaMU 1 PEYHOM BOJIOH, /M

L, = BIIK om;

Heob6xonumas cTeneHb OYMCTKH D onpeaessieTcs no Gopmyiie:
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(L, -L,)-100
L

a

2

, (23)

rae L, — BIIK """ CTOYHBIX BOJ, IIOCTYMAIOIIMX HA OYUCTKY;

|_CT — [IPUHUMACM MAKCHUMAJIbHO BO3MOKHOC 3HAYCHUC I10 BIIK.

3.5 Bulbop cxembl 04uCmKuy CmouHblx 600

TpeOyemasi cTeneHb OYUCTKA ONpENEIsieT METOJ W TUI OYUCTHBIX
coopyxenuit. Ecnu TpeOyemast cTereHb OUMCTKU 1O B3BEUICHHBIM BeIllecTBaM Oosee
50 %, a camkenne BIIK maxomurcs B mpemenax 80 %, TO Ha3HAYaeTCs YaCTHUHAS
OMOJIOTHYECKasl OYMCTKA (MEXaHM4YecKash OYMCTKAa W MOCHEAYIoIIasl T00YMCTKAa Ha
COOPYKEHUAX YaCTUUYHOW OHOXMMHUYECKOW ouucTku). Ilpm HeoOXxomumocTu
camxenus BIIK 6onee, yuem Ha 80 % npuMeHsieTcs noaHask OMOJOrUYECKasi OUUCTKA.

B Hacrosimiee BpeMsi, UCXOJi U3 COBPEMEHHBIX CAHUTAPHBIX HOPM 3alllUTHI
BOJAOEMOB OT 3arpsi3HEHHM, TPAKTHUECKHM BCErJa MPUHUMAETCS  TOJHas
Ouonoruyeckasi ouncTka, ¢ noseaeHueM BIIK, ouniennbix ctounbix Boa a0 15...20
MT/J1.

Bbibop THIa OYHCTHBIX COOPYKEHHM M CXEMbl OYHUCTKH TPOU3BOAUTCS Ha
OCHOBE aHaJIu3a MECTHBIX YCJIOBHM: MPOWU3BOAUTEIBLHOCTH CTAHIUU, HAJIUYUS
JOCTATOYHOW IJIOIIAJKA 3E€MENbHOTO0 YYacTKa, KIMMATUYECKUX, TPYHTOBBIX U
MOYBEHHBIX YCIOBUM, peiibed)a MECTHOCTH, OOECICUEHHOCTH DJIEKTPOIHEPIUeH,
HaJIMYUs MECTHBIX MAaTEPUAJIOB U JIp.

O6paboTka TOPOJCKUX CTOYHBIX BOJ, NPEACTABISAIONIMX COOOM CMecCh
OBITOBBIX W TIPOMBINIJICHHBIX CTOYHBIX BOJ, IPOU3BOAUTCS OOBIYHO B TaKOU
MOCJICIOBATEIPHOCTA: MEXaHWYeCKas OYMCTKa Ha peIlIeTKax, B TIECKOJOBKax H
MEePBUYHBIX OTCTOMHWKAX; OHOJIOTHMYECKas OYKMCTKAa Ha adpOTEHKaxX WIH B
OonomIbTpax M BTOPUYHBIX OTCTOMHHKAX; 00€33apakMBaHUE W BBITYCK B BOJOEM
700 TIOBTOPHOE HCIIOJIb30BAHWE B MPOMBIIIUICHHOCTH WIIU CEITBCKOM XO3SIMCTBE.
O0paboTka OCagKOB MOXKET TMPOU3BOJIUTHCS B METAHTCHKAX C IOCJIEAYIONUM
MEXaHUYECKUM O00E€3BOKMBAHMEM M TEPMUUYECKOW CYIIKOW JIMOO BHICYIITUBAHUEM HA

HWJIOBBIX INIOIIaAKax.
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B tabnuie 2 npuBeneHsl peKOMEHAAIIMU JIsl BHIOOpA THUIA COOPYKEHHUH 1O
OYMCTKE FOPOJCKUX CTOYHBIX BOJI.

Tabnuma 2 - JlanHble /U1 BBIOOpA THITA COOPYKEHHUM MO0 OYUCTKE CTOYHBIX BOJ

[Ipon3BOAUTENBHOCTH OUUCTHOU CTAHIIUH, M3/cyT
HaumeHnoBaHnue coopyxeHun

1o bi (o) JI0 110 boiee

50 | 7030020500 190000 | 30000 | 50000 | 50000
llpu mexanuueckou ouucmee
Pemerkn + + + + + + +
Ilecko0BKH:
BEPTUKAIbHBIE — - + + + — _
TOPU30HTAJIbLHBIC — — + + + + +
C  KPYrOBBIM  JIBIDKCHHEM | B B B B N N
BOJIbI
OT1cToliHNKN:
JIBYXbSIPDYCHBIC + + + + — _ _
BEPTHUKAJIbHbIE — — — X X X —
TOPU30HTAIbHBIC — - — — + + +
paauaibHbIC — - — X + + +
MeTtaHTeHKH — — — + + + +
WMnoBkle IO KK + + + + + + +
BakyyM-uibTpsl — — — - + +
XJI0paTOpHbIE YCTAHOBKHU + + + + + + +

IIpu buonocuueckoti ouucmke

[ToJsist opomenust + + + + + + —
[Tons dunpTpanmm + + + + + + _
burosornyeckue npyabl + — + — _ — _
buo¢punsTpsl + + + X _ — _
AdBpPOTEHKH — — _ X + + +
WNnoymnotaurenu — — — + + + +

VcnoBHbIE 0003HAUCHHS: + PCKOMCHAYCTCA; X MNPUMCHAIOTCS IIPU COOTBETCTBYIOIIICM

000CHOBAaHUHU; — HE PEKOMEHYETCS.

Pa3znen 4 «Pacuem ouucmuuix coopysicenuii)

Pacyér O4YMCTHBIX COOpPYXEHHH, BXOISIIUX B COCTaB OYMCTHOW CTaHLIMHU

KaHa/IM3alluu, IIPOU3BOAUTCA 1o (I)OpMYJ'IaM u JaHHBIM, YKa3aHHbIM B
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COOTBETCTBYIOIIIMX PEKOMEHIYEMBIX JIMTEPATypHbIX MUCTOYHHMKAX. B mpoekre
JKEJIaTEeJIbHO INPUMEHSTh THUIIOBBIE COOPYKEHHUs, B O3TOM CIIy4ae I'€OMETPUUYECKHUE
pasMepbl U3BECTHBI U PACUYET CBOIUTCSA K ONPEHECICHUI0 CKOPOCTEM, YPOBHEU WU
POJOJKUTEILHOCTH MPEOBbIBAaHUS BOBI.

Pacu€ér konmyecTBa BBINANAIOLIECIO I[I€CKA, OCaJKa, aKTUBHOIO UJja
HPOU3BOIUTCS IO YICIBHBIM HOpMaM, npuBeaeHHbIM B Tadsmie CIT [1].

O4ucTHBIE COOPYKEHUS PACCUMUTHIBAIOTCSA B CIICIYIONIEM MOPSJIKE.

— PACCUMTBHIBAIOT COOPYXKEHHUS MO XOIYy BOABI — PEHIETKH, MECKOJIOBKH,
BOJIOM3MEPHUTENbHBIC JIOTKA, OTCTOWHHUKH, COOPYKCHHUS OHWOJOTHYECKON OYMCTKH,
BTOPUYHBIE OTCTOMHUKH, J1€3UH(PEKTOPHI (CMECUTENh, XJIOpATOpHAasi, KOHTAKTHBIE
pe3epByapshl), BEITYCK (OHOBPEMEHHO PACCUUTHIBAIOTCS U KOMMYHHUKAIIMU — JIOTKH,
TpYyOBI, IOKEPHI, BOJIOCIUBHI);

— PacCUYHUTHIBAIOT COOPYXKEHHS JUIsi 00pabOTKH Ocajka — WIIOYIUIOTHUTEH,
METAaHTCHKH, WJIOBbIE  IUIOIAQJKH WJIM  YCTAHOBKH I  MEXAaHUYECKOTO
00e3BOXKMBaHUsI Ocajka U Tepmudeckoi cymku. ([Ipu Bapuante momayu BIIaKHOTO
OCaJKa Ha CEJIbCKOXO3SIMCTBEHHbIEC IIOJIS MPOU3BOAUTCS IPUKUIAOYHBIA pPACUYET
UJIOBOM HACOCHOM CTaHIIUM. );

— PAaCCUMTHIBAIOT BO3IYXOBO/IbI, MTOJAIOIINE CKAThIA BO3JyX B adPOTEHKH, U
MIPOU3BOJIUTCS TTOA00P BO3TYXOTYBOK.

Ecau BbIOpaH BapuaHT TIOYBEHHONW OYHUCTKH, TO COOTBETCTBEHHO
PaCcCUMTHIBAIOTCA IUJIONIQb MOJIed OpOILICHUS] WIH (PUIbTpAIlUU, OPOCUTEIbHBIC
TpyOOINpPOBOALI M KaHAJIbl, MPU HEOOXOAUMOCTH — JpPEHAXKHasl CETh, CTAHIIUU
IIEPEKAYKH.

[Ipy  WCHONB30BaHMM  THUIIOBBIX IPOEKTOB  OYHUCTHBIX  COOPYKEHHM
(dakTHUeCcKre pacxobl BOJBI MOTYT HE COBIAJIATh C MPEAYCMOTPEHHBIMUA B TUTIOBOM
npoekte. [loaToMy THMOBBIE COOPYKEHHUS CIEAyeT MOAOUpaTh MO OJrKauien
006mBITIEH TPOU3BOIUTEILHOCTH, TIPU 3TOM CKOPOCTh JBMKEHUS CTOYHOM KUKOCTH B
KaHaiax, TpyOdax, MW JOTKaXx JOKHAa OBITh HE MEHEEe CaMOOYHIIAIOIICH,
pexkomenyemoit [1].

IIpu pacu€re OYMCTHBIX COOPYKEHUU JKEJIATEIbHO YHCIO OTHAEIBHBIX
COOPYKEHUU WJIM CEKIMH BBIOMPATh OJMHAKOBOW KPATHOCTH JJIsi BCEM OYMCTHOM
CTaHIUU. DTO AAET SKOHOMUIO CTPOUTEIBbHBIX U SKCIUTYaTAIMOHHBIX PACXO0/I0B.
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Bce PE3YJIbTAThI paC‘IéTOB OYHCTHOM CTaHIMK CJICAYET IIOMCIIaTb B
T3.6J'II/IHI)I. 210 I[aéT BO3MOKHOCTb HAIJLIIHO COIIOCTABUTL XAPAKTCPHBIC MOAHHBIC,

OLICHUTH MPABUJIBHOCTH BEHIOPAHHOTO PEIICHUSI.
4.1 Pacuem coopyxicenuil 0 MEXAHUYEeCKOU OYUCIKU CIMOYHBIX 800

4.1.1 Ilpuemnas kamepa

[TpuemHuas kamepa npeaHa3HAYaCTCs AJIsA MPUEMa CTOYHBIX BOJI, TIOCTYIAOIINX
Ha OYHMCTHBIC COOPYKCHHS KaHAJM3aIlWH, TallleHUS CKOPOCTH TOTOKA >KUIKOCTH U
COTIPSDKEHUS PEKUMOB TPYOOIIPOBOJIOB ¢ OTKPBITHIMHU JIOTKAMH.

Ha mpuemHbIe KaMephl pa3padOTaHBl THUIIOBBIE MPOEKTHL. BBIOOp pa3mepos
KaMepbl TIPOM3BOJUTCS B 3aBUCHMOCTH OT IMPOMYCKHOW CIIOCOOHOCTH, AMAMETpa U
KOJIMYECTBA HAMIOPHBIX TPYOOPOBOIOB.

Pe3kue xkosiebaHus pacxolla M KOJMYECTBA 3arpsi3HEHUNA CTOYHBIX BOJI
3aTPYAHSIOT UX OYMCTKY. s ycpemHeHus: pacxoia M KOJUYECTBA 3arpsi3HCHUM
NPUMEHSIOT NPUEMHYI0 Kamepy. Tumopasmep NpuéMHBIA KaMepbl MPUHUMAETCS B

COOTBETCTBHHM C TaOnuIeH 4, mpuiioxxeHue 6.

4.1.2 Jlomku
[TonBoasimumii KaHaJI, KOTOPBIM TAKXKE SIBJISIETCS pACIPEACIUTEIILHBIM KaHAJIOM
PACCUMTHIBACTCS Ha PACXo, M/c:
q = chK OBIT + chK IIPOU31 (24)
[Ipu dopcupoBaHHOM pexrMe pabOTHI WK MPU MEeperpy3ke OYUCTHOM CTaH-
IIMK pacxo OyaeT, coraacHo [1]:
q =914, M%c; (25)

F=Qcd V, (26)
rae V - CKOpOCThb B JIOTKE, onpeessieTcs mo Tadymiie JIlyKuHbIX.
[IprMeM KHBOE CEYCHHE JIOTKA KBaAPATHBIM,M° TOT/A:

B=F, (27)

4.1.2 Pewwemxu
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PeleTku ycTaHaBIMBaOTCA Ha BCEX OUHUCTHBIX COOPYKEHUSAX HE3aBUCUMO OT
TOTO, KaK MOCTYHalT CTOYHBIE BOJbI HA OUYHCTHBIE COOPYKEHHSI — CAaMOTEKOM WJIH
1ocCJie HACOCHOM CTaHIIUU, UMEIOIIEH PEIIETKH.

Tun pemierok ompenenseTcss B 3aBUCUMOCTU OT TMPOU3BOJUTEIBHOCTU
OUMCTHOM CTaHIIMM M KOJMYECTBA OTOPOCOB, CHHMMaeMbIXx ¢ pemerok. [lpu
KOIMdecTBe 0TOpocoB Gomee 0,1 M/CyT MpedycMaTpHUBAETCS MEXaHH3HPOBAHHAS
OYMCTKA pEIIETOK, TMPU MEHBIIEM KOJUYECTBE OTOpocoB — pyuHas. [lpwm
MEXaHU3UPOBAHHBIX PEIIETKAX CIIEAYET MPEeayCMaTPUBATh YCTAHOBKY JAPOOHIIOK JIJISI
M3MENbUCHUS OTOPOCOB W TOJAYM M3MEIbYECHHON MacChl B CTOYHBIE BOJIBI TIEPE.
peIIeTKaMy WJIM HAIMpaBJIsATh UX JIJII COBMECTHOM 00paOOTKHM ¢ OCaJKaMU OYHUCTHBIX
coopykeHud. llpm manoil W cpeaHer NPOU3BOJUTEIBHOCTH OYMCTHOW CTaHIUU
PUMEHSIOT PEIIETKU-TPOOUIIKH.

[Ipu pacdere pemieTok OMNPENENSIOT HMX pa3Mepbl W TOTEpU HAIopa,
BO3ZHUKAIOIIME TIPU MPOXOKIACHUHN Ye€pPe3 HUX CTOYHBIX BOJI.

Pazmepsl pemérok ompeaesnstorcs Mo pacxoly CTOYHBIX BOJ, MO MPUHATON
IMIMPUHE TIPO30POB MEXK]Y CTEPKHSIMHU PEIIETKH W IIUPUHE CTEP)KHEH, a TakkKe 0
CpellHEel CKOPOCTH MPOXOXKIACHUS BOJIBI Uepe3 PEHIETKY.

CKOpOCTh IBMKEHHUS CTOYHBIX BOJ B IMPO30PaX PEMIETOK MPHU MAKCUMAJIHLHOM
MPUTOKE HAJICKUT NPUHUMATH: JIJIsl MEXaHU3UPOBaHHBIX pemérok — 0,8...1 m/c; as
peméToK-npoduiok — 1,2 m/c.

Pacuér pemérox HaumHaAETCS C MOA0Opa >KMBOTO CEUCHHS ITOBOMASIIECTO
KaHaJIa Tepesl KaMepou pemeTku. KaHambl ¥ JOTKM JOJDKHBI PAaCCUMTHIBATHCS Ha
MaKCUMAaJIbHBIA CEKYHIHBIH PacXoll (maxc ¢ Kodpduuuentom 1,4 [1]. CxopocTtb
JIBIDKEHHUS CTOYHOM >KUIKOCTH B KaHaje JOJDKHA ObITh He MeHee 0,7 M/c U He OoJjiee
1,2...1,4 m/c.

Uwucio mpo30poB B pemieTke N onpenesnseTcs mo Gopmyiie:

q-k

n=———, (28)
b-H,-V,

rae b - mmpuHA MPO30pPOB MEKIy CTepxHsAMHU, M; Hawbosiee ymorpeOisiembie
MPYThs IPSIMOYTOJIBHOTO CEUEHUS C 3aKPYTIIEHHBIMU YIJIaMH pasmepoM 8x60 MM, T.

e. S=0,008, b — mmpuna npozopos Mexay crepskasmu 16 mm = 0,016 m;
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H, - ryOuHa BoJbl B KaHale NEpes PELIETKOW IpU IPOIYCKE PacueTHOrO
pacxona, 1-4 wm;

V,, - CKOpOCTb JIBUKEHHS CTOYHOM KHIKOCTH B IIpo3opax pemerky, 0,8-1 m/c;

K - k03¢ (HUIUCHT, YUUTHIBAIOIIUN CTECHEHNUE CEUCHHS TIOTOKA IpadiiMu, MPH

MexaHnudeckoit ounctke 1,05; npu pyunoit ounctke — 1,1...1,2.

3
KonumdyectBo 0OTOPOCOB, CHHMAaeMBIX C PEIICTKH, M /CYT OIPEIACINM IO

dbopmye:

_ o an.B3B 29
~365.1000 (29)

II€ 0 — KOJUYECTBO OTOPOCOB, CHUMAEMBIX C PEIIETOK, JI/TOJ Ha OJTHOTO YEJIOBEKa,
JUTSL pEHIETOK, C IIUPUHOM MPO30poB 16MM NpUHUMAETCS o =8 JI/TOJ] Ha YeTIOBEKa;

N, 435 — IPUBEIEHHOE KOJIMYECTBO JKUTEIIEH IO B3BELICHHBIM BELIECTBAM, Y€,

BitaskHOCTH 0TOPOCOB cocTaisieT 80 %, IIOTHOCTD — 750 Kr/n.

st mpoGieHust oTOPOCOB B 3[IaHUU PEIIETOK YCTAHABIMBAIOTCS APOOMIKU
mosnotkoBoro Tuna J[-3, JI-3a, npousBogutenabHocThio 0,3...1,0 T/4. PaGota
OpoOmiIoK mnepuoanueckas. JpoOnéHHblE OTXOIbl, TPAHCHOPTUPYEMBIE MOTOKOM
BOJIbI M3 TEXHUYECKOTO BOJOIPOBOJIA, JOMYCKACTCS HAIpPaBJIATh B KaHAT CTOYHOM
BOABI TIepea pemeEéTKaMd WM TepeKadynBaTh B METAHTCHKH. Pacxoj BOII,
T0J1aBaEMOH K JPOOHIKH, MPUHIMAeTcs U3 pacuéra 40 m° Ha 1 T 0TGpOCOB.

B mpoekte HEOOXOAMMO TMPUBECTH CXEMYy Yy3JIa PEMETOK M CXEMAaTHYHOE
n3o0paxkeHue ApoOmwIku. OCHOBHBIE TEXHHUYECKHE XapPAaKTEPUCTUKH PEHIETOK U
JTPOOUIIOK MPUBEACHBI B TAOJIHIIC 5, IPUIIOKEHHUE 7.

[Tocne omnpenmenmeHuss 4uciia  pabOTAONIMX  PEIMICTOK  HEOOXOJIMMO

PENyCMOTPETh YCTAHOBKY PE3EPBHBIX PEIIETOK COTJIACHO TaOIHIlEe 6, MPUIIOKEHUE
7.

Ipu mroTHOCTH 0T6pocoB X =750 kr/M°, Macca 3arps3HEHHIT COCTABIISET:
M =W-p,mlcym (30)

Pacxon BozbI, MogaBaeMon K JpoOuiIKam:
40M° - 1t
x-M
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M-40

> X=—,M
1
[[IupyHa KaHaJIa B MECTE YCTAHOBKH PELIETKU, M:
B, =S(n-1)+bn, (31)

r1e S — TONIWHA CTEPIKHEH, M;

OO011ast CTpOUTENbHAS ITTMHA PEIIETKH, M:

L=l;+1,+1, (32)
rne |y - mMHA ymmpeHus nepes peneTkoi, M, IPUHUMAETCS:
1,=1,37(B,-By), (33)

rae B, - mupuHa KaMepsl peleTky, M,
By - mmpuHa noaBoasiero kanama, M, B,=0,2-1M;
Ip - pabouas amuHA pelIeTKH, IPUHUMaeMast KOHCTPYKTHBHO paBHOM 1,5 M;

|2 - JJIMHA CYKCHHUA ITOCJIC PCIICTKU, M,

|2:O,5|1, (34)
O6HIEUI CTpoHUTCIJIbHAaA BBICOTA KAMEPBI B MECTE PCIICTOK:
H=hy+hp+h,, (35)

rne h;- riyOuHa BOABI B KaHale Mepe] PEHmIeTKONW MPH TPOIYCKE PacYeTHOTO
pacxona - 1-3 m;
h, - mpeBbIIcHHE OOPTOB KaMephl HAJI yPOBHEM BOJIbI, HE MeHee 0,3 M;

h,- moTepu Hamopa B penieTke, M, ONPeeAIOIUecs 1Mo popMyIie:

2

m=f§3k, (36)

rne K — koaddunment yBennueHus norepb Hamopa 3a c4et 3acopenus, K = 3;

& — KOA(DPUIIMEHT CONMPOTUBIIECHMUS, 3aBUCAILUNA OT POPMBI CTEPHKHEM:

&= p{%} Sino, (37)

rie B - xosbdumment, 3aBucAmmMil 0T (OPMBI CTEp)KHEH, paBHBIA IS
NPSAMOYTOJBHBIX 2,42, nisi NpsIMOYTOJBHBIX C 3aKpyrJ€HHbIMH Kpasmu 1,83, mid
Kpyribix 1,72;

0L — YTOJI HaKJIOHA PEIIETKH K TOTOKY (0=60+70°),
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4.1.3 Ilecxonosxu

[leckonoBKM MpeayCMAaTPUBAIOT HA CTAHIUAX C MPOU3BOJIUTEILHOCTHIO OOJiee
100 M%/cyT, Kak IPaBHIIO, UX PAa3MEIIAIOT MOCHE PEUIETOK. BBIOOp THITA IECKOIOBOK
3aBUCUT OT KOHKPETHBIX MECTHBIX YCIOBUH, MPOU3BOJAUTEILHOCTU CTAHIIUU, CXEMbI
OUYMCTKH CTOYHBIX BOJ U 00OpaOOTKH OCAJIKOB.

Jns cranmuii mpousBoAuTENbHOCTRIO 110 10000 M?’/cyT PEKOMEHIYeTCs
MPUMEHSATh TaHTCHIMAJIbHBIE W BEPTUKAIBHBIC TIECKOJIOBKH, JJISI CTaHIUN
MPOU3BOAUTENBHOCTBIO cBbIIE 10000 M3/cyT — ropusoHTanbHble, a cBbime 20000
M/cyT — aspupyemble. HanGoree 4acto MpUMEHSIOTCS TOPU30HTATBHBIE TIECKOTOBKH.

Pacuér meckoJIOBOK CBOAUTCS K OIMpPEACICHUIO UX Pa3MEpPOB B 3aBUCUMOCTH
OT THIPABIMYECKOW KPYIMHOCTH TI€CKa W TMPUHATOTO THIIA COOPYXKCHUH U
IPOU3BOIUTCS IO MAKCUMAJIBHOMY PacXojly CTOYHBIX BOJ. UHMCIIO MECKOJIOBOK HIIU
OTJICJICHUW TpPUHUMAETCS HE MeHee JByX, npuuéM Bce pabouue. [lpu
MEXaHU3UPOBAHHOM CTpeOaHUM 0CajIKa MPeayCMaTPUBAETCS pe3epBHAs MECKOJIOBKA.

B 3aBUCHMOCTH OT MPUHSTOW CKOPOCTH JBMXKCHHSI CTOYHBIX BOJ| IUIOLIAIh

2 o
ZKHNBOI'O CCUCHUA IICCKOJIOBKH, M (I/IJII/I cC OTI[GJ'IGHI/IH) OIIPCACIIACTCA 110 (bOpMYJ'IG

_Q
VN (38)

o 3
" - MaKCMMAaJIbHBIN PacXo/ CTOYHEIX BOJI, M°/C;

(V)

00
rae Qmax_celc

Vs - CKOpPOCTH JBUKEHUSI CTOUYHBIX BOJI, M/C (TPUHUMAETCS IO MPUIIOKEHUIO 8,
Tabsuma 9);
N=2 - 9UCII0 TIECKOJIOBOK (OTACIICHUH).

Jnmuna paboueii yacTu MECKOJIOBKU, M OIpeiensieTcs mo Gpopmyrie

~1000-k, -H, -V,

Yo (39)

rae ks - xoadduimeHT TypOYyJEHTHOCTH, MPUHUMAEMbIA B 3aBUCHMOCTH OT THIIA

IIeCKOJIOBKH 110 Tadnwmie 10 nmpunoxerue 8;
H, - pacdyerHas riryouHa neckosnoBky, npuaumMaercs 0,25...2,0M;
V- CKOPOCTh JBMKCHHS BOJBI B TISCKOJIOBKE;

Up - THAPABINYCCKAsl KPYITHOCTD IICCKA, MM/C, IIpUHUMAacMaAa B 3aBUCUMOCTHU OT
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TpeOyeMoro AuaMeTpa 3aJepKHBaeMbIX YaCTHI] ITecKa (Tabmuma 9 npuoxeHue 8).
[uprHa OTAeICHHI TIECKOIOBKH ONPEaesieTcs o GopmyIie
B=w/h;, m (40)
rae hi=2m.
[Tony4yeHHBIE pa3MephI TECKOIOBOK ITPOBEPSIOTCS
- Ha CKOPOCTb [BIDKCHHSI BOIbI IPH MAaKCHMajJbHOM W MHHHMAJIBHOM

pacxoaax, M/c:

Qe

BH n (41)
= Qmin
BH n (42)

rae Qj - pacxoj CTOYHBIX BOJ, M/c;
H, - pacdyeTHas riryOMHa IECKOJIOBKH, M;
B - mmpuHa neckosoBku, M;
N - YHUCJIO OTJCICHUM IMECKOJIOBKH;

HpOI[OJ'DKI/ITeJ'IBHOCTB IMPOTCKaHUs CTOYHBIX BOA ITPHU MAKCUMAJIbHOM IIPUTOKC,

(43)
rae Lg - nmmHa paboueit yacTu;
V; - CKOPOCTb JBH)KCHHS BOJIBI B TIECKOJIOBKE.

. . 3
OO6mumii 06beM 0CaTOUHOMN YaCTH MECKOJIOBOK OMpeesieTcs o Gpopmyie, M

_p~NHp-t

WOC VY
1000 (44)

7€ p- 00BEM 3a/IEPIKUBAEMOTO TIECKA, IPUMEHSEMBIH TI0 TIPUIIOKEHHIO §;

t - meproa MeXIy JBYMS YACTKAMU MECKOJIOBOK, MPUHUMAEMOE He Gosee 2-X
CYTOK;

N,,, - IpUBEAEHHOE YNCIIO KUTEIEH MO B3BELICHHBIM BELIIECTBAM.

OcajioK M3 TIECKOJIOBKH YIAAETCS C TIOMOIIBIO THAPOMEXAHUYECKOM CUCTEMBL.
OHa COCTOUT W3 HECKOJIBbKUX CMBIBHBIX TPyOOIPOBOIOB, 00OPYIOBAHHBIX

CIPBICKAMH, COPUCHTUPOBAHHBIMU B CTOpOHY OyHKepa. bynkep nuamerpom 0,8M u
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ray6unoit Im (V=2m>) mpefycMaTpuBaeTcs B Hauaie MECKOJOBKH HUKE YPOBHS
nuuIIa. J[TMHA TECKOBOTO JIOTKA M CMBIBHOTO TPYOOIMpOBO/a OyeT paBHa

L=L-Ds (45)

Brirpy3ka ocamka mpemycMarpuBaercsi | pa3 B cytku. IIpu MOCTYIUICHHH B
Oynkep 30% ocaika ¥ pacHONOKECHHH OCTAJIBHOTO OCaJKa IO BCEMY JHUILY
TIECKOJIOBKH BBICOTA CJIOS B KAXKIOM OT/CICHUH OyaeT
_ W, . -0,7
° L-B-n (46)

BricoTa cnost HakorieHus ocajika (mpu €=0,1) gomkHa ObITh MEeHee

h, =K hy'(et1), m (47)
rae K, - koapdunuenr, 1,5;

Cuctema cMbiBa paboTaeT cieayroomum oOpaszom. Bopa, uznuBmiascs u3s
CIPBICKOB B TOJIIY OCajKka, HAuWHAET (UIBTPOBATHCS 1O MYyTH HAWMEHBIIIETO
CONPOTHUBIICHUA - BBepX. [Ipu onpenenéHHONW CKOPOCTH OCAAOK PACIIUPIECTCA U
CTAaHOBUTCS BeCchbMa MOJBIWXKHBIM. Ha ypoBHe crpbickoB (y J[AHHINA) OH JIETKO
CMBIBAETCS, HA CMEHY €My OIYyCKaloTCs BepxHHUE ciion. Takum oOpa3om, 0cajok He
B3PBIXJIAETCS, 2 HA0OOPOT, MOJICACHIBAETCS CBEPXY U CMBIBAETCSA B CTOPOHY OyHKepa.

Jly1st cMBIBa Ocajika IOCTATOYHO €r0 He3HAYUTEIBHOTO pacmupenus. s sToro
BOCXOJISIIIAsi CKOPOCTh MOTOKA MO BCEW TIJIOMIAAU ocaka (TIJIOMAaN JHUIIA U JIOTKA
coopykeHus) nmopkHa cocTtaBiaTe v=0,0063m/c (mpu SKBUBAJCHTHOM JHAMETPE
3epeH necka B ocaake d,,=0,05cm). OOmuid pacxo1 IpOMBIBHOM BOJIbI, 1OJIJaBaeMOi
10 OJTHOMY CMBIBHOMY TPYOOIIPOBOTY, OTIPEACIIIeTCs 1Mo (hopmyJie

gl=vBL, m%c (48)
rae B - mmprHa necKonoBKHy;
L - muHa mecKoBOTO JIOTKA.

IIpu ckopoctu v,,=3M/C IMaMeTp CMBIBHOTO TPyOOIIpoBOIa

P (49)

CKOpOCTh IBMXEHHS BOJIBI, M/C B Ha4Yaye ero OyaeT:
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4.q
VvV =
?omedd

(50)
TpeOyemblii Hamop B Haydaje CMBIBHOIO TpPyOOIIpOBOAA OIpPENEISETCsS 10
dbopmyie
V2
H, =56h, +54—"- M (51)
2.9
[Ipn paccrosHun Mexay copeickamu Z=0,5M 4YuCI0 HMX Ha CMBIBHOM
TpyOOINpPOBOJIE COCTABUT
Nenp=L/Z, mT. (52)

I[I/IaMeTp OTBCPCTHA CIIPBICKOB OIIPCACIIACTCA 110 (bOpMYJIe

4.q
n.ncnp'l’lp. 2gH

cip

i (53)
IIIE W, - KOOGGHUIMEHT Pacxoa CIIPICKOB, OPHEHTHPOBOYHO paBHbIN 0,82.

Oo1as rimyOrHa MECKOJIOBKHU orpeaesnsercs no Gopmye, M:

H=hs+H,+h,, (54)
rze hg- BeicoTa OOpTOB HAJl ypOBHEM BOJBI B ITeCKOIOBKe, puHuMaercs 0,2...0,4M.

VY nanenue 3anep>KMBaeMOro IecKa U3 MECKOJIOBOK BCEX THUIIOB JIOMYCKAETCA
IpeycMaTpUBaTh BPYUHYIO IpH ero oobéme 10 0,1 M/cyt. Ipu Gombmem o0béMe
ylajeHue TIecka M3 IMeCKOJIOBOK JOJDKHO ObITh MexaHusupoBaHo. Haubonee
HaASKHBIM M PacCIpOCTPAHEHHBIM CTHOCOOOM SIBISIETCS yJAJICHHE C IOMOIIBIO
ruapodseBaTopoB. [logada BoOAel K THAPOdJIEBATOpaM MPOU3BOIUTCS HACOCAMH,
KOTOPBIE MOTYT OBITh YCTAHOBJICHBI B 3/TAHUU PEIICTOK.

Jlns crpebaHust mecka B MECKOBOM OYHKEp B TOPU30HTAIbHBIX MECKOJIOBKAX
MpeIycMaTpUBACTCSl CKPEOKOBBIM MEXaHH3M C JJIEKTPONPUBOAOM. B aspupyembix

IMMCCKOJIOBKAX IJI1 YAAJICHHS IICCKa UCIIOJBb3YCTCA TMAPOMCXAaHNYICCKAsA CUCTCMA.

4.1.4 Ilepsuunble OmcmouHuKu
Pacy€ér mnepBUYHBIX OTCTOWHMKOB MPOM3BOJAUTCA MO KUHETHUKE BBIMAICHUS
B3BEIICHHBIX BEIIECTB C Y4ETOM HEOOXOJMMOTO OCBETJICHHSI Ha MaKCHUMAaJbHBIN

9aCOBOM PacxoJi CTOYHBIX BOJ. [Ipu ycTaHOBKE OTCTOMHHMKOB Tepes OMopuiIbTpaMu
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WIM a’pOTEHKaMHM Ha TOJHYK OHOJIOTMYECKYI0 OYMCTKY, BBIHOC B3BEIIEHHBIX
BEIIECTB U3 HUX HE JIOJDKEH npeBbimaTh 150 mr/m.

Uucno OTCTOMHMKOB MPUHUMAETCSd HE MeEHee JIByX, Bce pabouume. [lpu
MUHHMMaJIbHOM YHCJIE OTCTOMHUKOB pacu€THbIi 00BEM yBenuuuBaror B 1,2...1,3
paza. B 3aBucumMocTH OT MNPOU3BOJUTEIBHOCTH CTAHLMU BBIOUpACTCS THII
OTCTOMHHUKA.

[lepBU4HbBIC OTCTOMHUKHU CITYKAT IJI MPEIBAPUTEIHHOTO OCBETICHUSI CTOUHBIX
BOJ, TMOCTYMAalOMUX Ha OHOJOTHYECKYI0 OYHUCTKY. Paoduanvnvle omcmoutuHuxu
MIPUMEHSIIOTCS] B KQUECTBE MEPBUYHBIX, BTOPUUHBIX U WIOYIUIOTHUTENEH ISl CTAHIIUIMA
IPOM3BOANTENHOCTEIO CBBIme 20000 MY/cyT. DddeKT 3amepkaHus B3BEIICHHBIX
BEIIIECTB B HUX cocTaBiseT 10 60%.

TI'opuzonmanvrvlie omcmotiHuku 0OBIYHO TIPUMEHSIOTCSI HA CTAHIUAX CPEIHEen
¥ GoubImoi ponsBoxuTensrocTH (15000 M/cyT 1 Goee). DPQEKT OUIUCTKU B HIX B
cpeaHeM coctaBisier 50...60%. Bepmukanvuvle omcmounuky TPUMEHSIOTCS B
OCHOBHOM /17151 OYMCTKH OBITOBBIX CTOYHBIX BOJI Ha CTAHIIUSX MPOU3BOIUTEILHOCTHIO
1o 20000 M3/cyT IPU HU3KOM TOPU30HTE FPYHTOBBIX BOJ. DP(HEKT OCBETICHUS BObI
B BEPTUKAJIbHBIX OTCTOMHMKAX cocTaisieT 60—70%.

Pacuem zopuzonmanvnozo omcmoiHuKa.

TpeOyemblil 3QPEeKT OCBETIEHUST PACCUUTHIBAETCS MCXOMASl M3 TOrO, YTO W3
OTCTOMHHUKOB HE JOJDKHO BBIHOCHUTHCS B3BEIIEHHBIX BemecTB Oosee 150 wmr/m,
s dexT ocBeTiieHus OyAeT paBeH:

52 Sor ™10 40004 (55)

06wy
rne  Cogy — UCXOIHASI KOHIICHTPAIINS B3BEIICHHBIX BEIIECTB B CTOYHOM BOJIE.
OO01mmast 1TMHA OTCTOMHUKA, M OTIPEIETISIeTCS TI0 (hopMyJIe:
Vv, - Hg

Lset
Kot -U, ’ (56)

rae  V\ — cpenHsisi CKOPOCTh B MPOTOYHOM YaCTU OTCTOMHHMKA, MM/C OINpPEAEIISIeTCS

set

no Tabsuie 11, npunoxenue 9;
Hst — rayOuHa mnpoToyHOM wyactu, M, ompenensercs mno Tabmuue 11,

npuioxenue 9;
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Kset — K0a(hDHLIIEHT 00BEMHOT0 UCIIOJB30BaHUSA OTCTOMHKKA, OMPEACACTCS 110
tabaune 1,1 npunoxenue 9,

Uo — I'MApaBINYICCKaA KPYIIHOCTH YaCTHII, MM/C:

u - 1000-H,, -k, (57)
0 n. !
t . kset 'Hset
set h
rae  ter — OPONOIKUTENBHOCTh OTCTaWBaHUA, ompeaensercs o Ttabnume 11,

pUIIoKEHUE 9;
h — cnoii B 1aboparopHoM nunuHape, npuaumaem h =500mwm;
N.— OMpeeaeTCcs Mo YepTexy 1, mpunoxeHue 9.
[[lupuHa oTcToiHMKa TUMOBas: 4M, 6M unu 9M. Kpome Toro, HeoOxoaumo,

YTOOBI BBITOJIHSIIOCH YCJIIOBHC!

Bset = 2Hset ’ (58)
Yuciao OTCTOMHUKOB:
Qprx,
n- Bset = ﬁ ) (59)
—~n= Qmax,c
Hset 'Vw : Bset

Yucio OTCTOMHUKOB OKPYIVISIEM 10 LEJNOro B OOJIBIIYIO CTOPOHY, TOTIa
MepecunuThiBaeM V.

Qmax,c

w=————,M/c
n- Hset : Bset

. . . 3
OO6mmii 06beM MPOTOUHOM (paboueii) 4acTH COOPYKEHUS, M

Vomcm =n- Hset ’ Bset ’ Lset (60)

]
3
KomnuectBo ocamka Qpmyg, BBIICISIEMOTO IMPU OTCTAMBAHHMH, M /4 OIPEIASITUM,
UCXOAs M3 KOHIIEHTPAIMM B3BEIICHHBIX BEIIECTB B TmocTymnawoued Bojge Ce, U

KOHIOCHTpAalIUH1 B3BCIUICHHBIX BCIICCTB B OCBETJIICHHOM BOAC Cex:

Qmud _ ( qW(Cob'm - C833/3x)

; 61
100_pmud)'7mud 104 ( )

rae  (w— CPEeIHEYaCOBOM pAacXOJ CTOYHBIX BOJ, ITOCTYMNAIOIIAN HA OJUH OTCTOMHUK,
M3/q;
Pmud— BIAXKHOCTH Ocajika, paBHas 95%;
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Ymud — TUIOTHOCTH OcCaJika, paBHas 1 r/cm>.

OGbeM IEeCKoBOro OyHKepa, M° (Yrol KOHHYECKOrO JHHIIA 65°)
paccuuTbIBaeTcs 1o hopmyIie:

V, =h-(S, +,/S,-S, +sz)/3’ (62)
rne  h - Beicota OyHKepa, M;

S:- BepxHee ocHOBaHUE OyHKepa, pazMepoM 2x2 M, 3%3 Mm; 4x4 M, 5X5M,6X6M;

S,- HIKHEe ocHOBaHHMe OyHKepa, pazmepoM 0,5%0,5 m, 1x1 M, 1,5%1,5 M, 2x2
M, 2,5%2,5M.

hztg65 'X’ (63)
X:(Sl'SZ)/l, M;

B KkypcoBoM mpoekTe HEOOXOAMMO TMPHUHATH KOJIUYECTBO OYHKEPOB, H
OTIPENICIIUTh X OOIIHI 00BEM, M°: i=3-8.

Vi=V, i

OO61mast cTpouTeNibHAs BBICOTA OTCTOMHUKA, M:

H= Hget + Ho+ Ha+h, (64)
rae Hg — rimyOuHa mpOTOYHOM 4acTH OTCTOMHUKA;
h — BeicOoTa OyHKEpa,;
H,— BbIcoTa HENTpanbHOTO cios, 0,3 M;
H; — nononnautensHas BuicoTa, 0,3 M.

B nosichuTenbHOM 3amucke HEOOXOIMMO MPUBECTH ACKU3HOE H300paKeHHE
MPUHATOM KOHCTPYKIIUU OTCTOMHUKA M €r0 OCHOBHBIE KOHCTPYKTHBHBIC ITapaMeTPBhI:
pabouyio TiayOuHy, 3(PQPEeKT OCBETICHHS, CTPOUTEIBbHYIO BBICOTY, CTPOUTEIHHYIO
MIUPUHY WM JUameTp, pabounii 00bEM, 00BEM OCAJOYHON YaCTH, MPOMYCKHYIO

CIIOCOOHOCTh, XapPaKTEPUCTUKA MEXaHUYECKUX YCTPOUCTB (MIOCKPEOOB, HACOCOB H

mp.).
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4.2 CoopyoiceHus 610102U4eCcKolt OYUCKU CHOYHBIX 800

4.2.1 Ilpeaspoamopwi u buoxoacynsimopwi

[Ipeasparopsl U OMOKOATYISATOPHI MPUMEHSIOTCA IS yBeluueHus dPdexra
OCBETJICHHS] CTOYHBIX BOJ IIPU NEPBUYHOM OTCTaUBaHUH, B YACTHOCTH, IPU HATUYUU
B MOCTYyHarolei BoJie B3BEIICHHBIX BelecTB Oosee 300 Mr/n. DT coopykKeHUsl HE
SBJISIFOTCST 00s13aTEIBLHBIMU M MIPUMEHSIIOTCSI B TOM CJIy4ae, €ClIM pacuéT MOKa3bIBaET,
YTO TIEPBUYHOTO OTCTOMHHUKA HEIOCTATOYHO IS JOCTHXKEHHS HEO0O0XOJIUMOTo
apdexra ouunctku. Ilpeaspatopsl craeayeT NPUMEHSATh HA CTAHIUSAX OYUCTKU
CTOYHBIX BOJ| C a3POTEHKAMHM, MPU 3TOM OHHU YCTAHABIUBAIOTCS MEpPe]l MEPBUUHBIMU
OTCTOMHUKAMU U MOTYT KOHCTPYKTUBHO C HUMHU OOBEAUHSATHCA. [IpuMeHeHune 3Tux
COOPY>KEHUM TIpHU OOJBIIIOM KOJUYECTBE B3BEUICHHBIX BEIIECTB MO3BOJIIET CHU3UTH
CTPOUTEIbHBIM 00BEM coopyxkeHuN. KOHCTPYKTUBHO OHHM MPEACTABISIIOT COOOMU
IPSIMOYTOJIbHBIE pe3epByaphbl BHICOTOM, Hg, paBHOM TriyOMHE TPOTOYHON YACTU
OTCTOMHMKOB u ImupuHor, B, paBHoir 1...1,5-Hg [1]. buoxoarynstops
NPUMEHSIIOTCSI HA OYUCTHBIX CTAaHIUAX, TEXHOJIOTMYECKAsl CXeMa KOTOPBIX MOKET
BKJIIOYaTh B Ce0S Kak ad’poTeHKH, Tak U Ouoduibtpel. [lpm mnpumMeHnenuu
BEPTUKAJIbHBIX OTCTOWHHUKOB Kamepa OMOKOAryJSIMH U OTCTOMHUK COBMEIIAIOTCS
(cm. puc.4.44 [1]). Pacuér nmpeaspaTopoB 1 OMOKOATYJISITOPOB BBIMIOJHSIETCS C YUETOM

TpeboBanuii (1. 6.116) [2] Ha MaKCUMaJIbHBIN MPUTOK BOJIBI.

4.2.2 Buogunvmpeul

buodunbTpel NPUMEHAIOTCS AJi1 MOJHOW W HENOJHOM OMOJOTMYecKoin
OYHMCTKH. KanenbHbie OMOPUIBTPBI IPUMEHSIOTCA Ha CTaHIUSX
IPOM3BOAUTEIBHOCTEI0O He 6Gomee 1000 M°/CyT, a BBICOKOHATPY)XKaeMble — JO
50 000 m*/cyT. BHOGHIBTPBI IPOCSKTUPYIOTCS B BHAE KPYIJIBIX, MHOTOTPAHHBIX HITH
IIPSAIMOYTOJIBHBIX B IUIAHE PE3EPBYApOB CO CIUIOIIHBIMU CTEHKAaMHU U JBOMHBIM JHOM:
BEpXHEE JTHO — KOJOCHUKOBAs pelIéTKa, HxHee — crutomnoe. CTeHKu 6MopuibTpoB
JOJKHBI BO3BBIILIATHCS HAJl MOBEPXHOCTHIO (puiibTpytomiero cios Ha 0,5 m.

B kanenpHbIX OMOUIBTpax MNpeaycMaTpUBAETCS E€CTECTBEHHAs al’palius

yepe3 OKHa, pacroJiaraéMble paBHOMEPHO 0 BCEMY MEPUMETPY CTeH OMopuibTpa B
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npenenax MeXIyIOHHOTO mpocTpaHcTBa. OKHA MMEIOT YCTPOMCTBA, 3aKpbIBAIOIINE
ux Hariyxo. [1nomans okoH g0mkHA cocTaBATh 1...5 % miomaan ouoduasTpa.

BricokoHarpyxaembie  OMODUIBTPHI  MPOEKTHPYIOT €  HCKYCCTBEHHOM
aspanueir. Ha oTBogHbIX TpyOompoBojax a’podUIbTPOB  yCTAHABIMBAIOTCS
TUPABINYCCKHUE 3aTBOPHI TITyorHOM 200 MM.

B koHCTpykuuu OHOPHIBTPOB MpEeAyCMaTPUBAIOTCS YCTPOMCTBA ISt
MIPOMBIBKM JIHUIIA, PEMOHTHBIE Jia3bl U TPYyOOMHPOBOJbI OMOPOKHEHUS HA CIydai
MpeKpaleHus OJa4uH KUIKOCTH 3uMOoit. Uncio OMopuIbTPOB TOKHO OBITH OT 2 A0
8, Bce pabouue.

Pacuér xanenvnvix O6uogurbmpos COCTOUT B OMNPEEICHUM HEOOXOJAUMOTO
o0b€Ma 3arpy304HOro marepuaiga JJisi OYMCTKM CTOYHOM BOABI U PpPa3MEPOB
AJIEMEHTOB BOJIOpPACIIPEACIUTEIbHBIX YCTPOMCTB, ApEeHaXka, JIOTKOB JJid cbopa u
OTBEJCHUS BOJBI. Pacué€r npou3BoAsIT IO MAaKCUMaJIbHOMY PAcXOy BOJBI.

[IpoekTrpoBaHUE MPOU3BOAIT B COOTBETCTBHM C pekomeHaauusmu [1,2,6].
Tun 6uodunsTpa noxduparot no Tabnuue 13 [7]. B n.3 kypcoBoii BHOCAT GopMyIIbl
I pacdy€ra C MOSCHEHUSMH, BBIUHMCICHHBbIE 3HaueHus. llocie mnpoBeneHus
BBIYKCIICHUN BBITIOJIHSIOT 3CKU3HOE H300pakeHue OuoduinbTpa (WM KOIMHUIO C
JUTEPATYPHOrO MCTOYHUKA) U Tabnuny “OCHOBHBIE mapameTpbl OuoduibTpa”, rae
JOJKHBI OBITh yKa3aHbl: THUI, OKHCJIHMTENbHas MOIIHOCTh, 3arpy3ka, €€ o0bEM,
JOMycTUMas Harpy3ka 1Mo Bojie, o0mias miomaas OnouibTpa U reoOMETPUUYECKUE
pa3Mepsl.

[Ipu pacuére gvicokonazpyicaemvix 6uodurbmMpos NOIL3YIOTCS CBEICHUSIMH,
U3JI0O)KEHHBIMUA B TE€X K€ JMTEPATyPHBIX HUCTOYHUKAX, YTO U B CIIy4ae KareJIbHBIX
onodmibTpoB. Tunopasmepsl BEICOKOHATPY>KaeMbIX OMO(DUILTPOB MPUBEACHHI B [§]
(tabn. 20.9). Ilopsimok pacuéra BBICOKOHATPY)KAEMBIX (QWIBTPOB M METOIMKA
MIPOBE/ICHUS BBIUMCICHUN TOIPOOHO M3NokeHbl B yueOHuke [1]. [lpu BerumcieHusx
HEOOXOMMMO y4eCTh PacuéT BO3AyXa, M- Ha 1 M° CTOYHOI BOJIBL.

B npoekre HEOOXOAMMO MPEAYCMOTPETh pacHpEeAesIUTENIbHOE YCTPOHCTBO
JUTSl PABHOMEPHOTO OPOILIEHUSI CTOYHBIMU BOJIAMH BCEU MOBEPXHOCTU OMO(DUILTPOB.
HauOonbliiee pacrpocTpaHeHue MOTYYUIIO CHPHUHKIEPHOE OPOLIEHUE U OpOILECHUE

ITPpH IIOMOIIHN IMOABHIKHBIX OpOCHTCHGfI.
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JI71s1 CHpUHKIJIEpPHOTO OPOIIEHUS] MIPUHUMAIOT BETUYUHY CBOOOIHOIO Haropa y
pazOpb3ruBaTenet okono 1,5M, koHeunoro — He wmeHee 0,5wM, auamerp
pacOpbizruBareneit — ot 18 mo 32 mM. Pacu€r cBoaMTCS K ONpeNeNeHUuI0 pacxoja
BOJBI U3 pa3OphI3ruBaTelsl, HEOOXOAUMOI0 UX YHCIA, TUaMeTpa Pa3BOJAILIECH CETH,
€MKOCTH M BpeMEHU paboThl no3upyromiero Oaka. HeoOxomumo mnpuBecTH Bce
pacy€Thl M CXEMY paclojioKeHus pa3OpeisruBaresneil. Hekoropbie cBeneHus s
MIPOEKTUPOBAHMS MOTYT HaXOIUThCS B [9].

[Ipu pacuére peakTHUBHBIX OPOCHUTENIE CBOOOJHBIN HAIOp MPUHUMAETCA HE
MeHee 0.5 M, fuameTp orBepcTril — HE MeHee 10 mm.

[Tocne BBIYMCICHUN TPUBOAUTCS ICKU3HOE U300paKE€HUE OPOCUTENS U €ro
XapaKTePUCTUKHU.

4.2.3 Aspomenku

APPOTEHKHU DPa3IUYHBIX THUIOB MPUMEHSIOTCA JJIsi OMOJIOTMYECKOW OYMCTKU
TOPOACKHX M IPOU3BOACTBEHHBIX CTOYHBIX BOJ. II0 CTpyKType mOTOKa BCE THIIBI
a’POTEHKOB JEJATCA HA a2POMeEeHKU-8blMeCHUmenu, adpomenKu-cmecumernu,
aspomenku-omcmounuxu. KOHUEHTpauus B3BEIICHHBIX BEUIECTB B BOJE,
110/1aBa€MOM Ha a3POTEHKH (TI0CIIe IEPBUYHBIX OTCTOMHUKOB) JIOJKHA OBITH HE OoJiee
150 mr/n.  Aspomenku-omcmotiHuky  TPUMEHSIOTCS  NPU  TPOIYCKHOMN
criocooHoctu ctaHiuu 10 50000 M3/CyT; a’pomenKu-cmecumenu Pa3IudHbIX
Moaudukanmii mpumenstores npu 3HaveHusix bITK,,,, ouniaemoro ctoka 6onee 500
MI/J, TIpY HaJUYMM B CTOKE MEIJICHHO OKHCIISIEMBIX BEIIECTB, a TaKXke IpHu
KOJIEOaHUSIX COCTaBa CTOYHBIX BOJ; aspomenku-evimecHumenu — npu BIIK
OUHMIIAeMOT0 cToka 10 150 Mr/m ¥ mpu OTCYTCTBUU 3aMOBBIX MMOCTYIUICHUN
TOKCHYHBIX BemecTB. [lpm 3HaueHmsx bBIIK,q,,, mnpeBpimatommx 150 mr/im,
HE0OXO0IUMO TIPEeTyCMaTPUBATh PEreHEPAINI0 aKTUBHOTO WJIa.

Pacu€tr a’poTEeHKOB BKIIIOYAET OIpEACICEHHEe EMKOCTH U TabapuTHBIX
pa3MepoB COOPYKEHHUs, 00beMa TpeOyeMoro BO3/ayXa W HM3OBITOYHOTO AKTHBHOTO
una. BMECTUMOCTh a’3pOTEHKa OMpEAENseTCS IO CPEAHEYACOBOMY IMOCTYILJICHUIO
BOJIbI 3a MEPUOJ] a’pallii B 4achl MaKCUMAaJIbHOTO mputoka. [Ipu mpoexkTupoBaHuu
a’POTEHKOB OIpeIesAeTCs IEPUOJI adpallii B 3aBUCUMOCTH OT MIPUHIIUAIA UX PAaOOTHI

W HAJIM4YHA pEreHepaii aKTUBHOT'O HJIA.
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CreneHb PCUHHUPKYIAONHA AKTHUBHOI'O HJIa B a3POTCHKE OIPCACIIACTCA 110

dbopmyiie:
R a
~1000/J -a (65)

rjae a— J03a Wia B a3poTeHKax, I/J1, MpuHuMaeM a=4 1/1;
J — UIOBBIN UHJEKC, IJI MPEBaApUTEIIbHOTO pacueta npumeM J = 100 cm?/t.
BIIK,;x CTOYHBIX BOJ, MOCTYHAIOIIUX B adPOTEHK C YYETOM pa30aBiICHUS
PEUUPKYIIAIIMOHHBIM PACXO0M:

L +L.-R
mix — ex1+|;1 1 MF/H (66)
rae  Lex — BIIK,o,, TOCTyNAOIIEH B @3pOTEHK CTOYHOM BOBI, MI/JI;

Len — BIIK o OunIlieHHOM BOIBI, TpUHUMAaEM Ley = 20 mr/m;

[IpoaomKUTENbHOCT OOPA0OTKU CTOYHBIX BOJI B a’POTEHKAX, Y HaJEM IO

dbopmyie

25 L.
t, =——.lg—mx 67
e (67)
Jlo3a una B pereneparope, r/J1 onpeaesiercs mo hopmyie:
a =a- (i +1j

2R, (68)

VY nenpHasi CKOPOCTb OKUCIICHUS OTIPENIETISIETCS 10 hopMyIie:

L, -C, 1
P = Prax * :

Lex 'Co + K1 'Co + Ko . Lex 1+ Q- a, ’ MF/(F"‘I) (69)

A€  Pmax — MaKCUMalIbHast CKOPOCTh okuciienusi, Mr BIIK, ., /(T-4), npuHumaetcs
no Tabnuie 13, npunoxenue 10;

C, — KOHIIEHTpAIHs PaCTBOPEHHOT'O KUCIIOPOIa, MT/JI;

K| — KoHCTaHTa, XapakTepHU3yIolas CBOWCTBA OPTaHMYECKUX 3arps3HSIOIINX
BemecTB, Mr BIIK, /11, mpuanMaeTcs no Tabmume 13, npunoxenwne 10;

K, — KoHcTaHTa, XapakTepusywolias BiIUsSHHUE Kuciaopona, wmr O,/n
npuHUMaeTcs o tabdaure 13, npunoxenue 10;

¢ — K03 GUIUEHT UHTUOMPOBAHUS MMPOAYKTAMH pacriaja akTUBHOTO WJja, Ji/T,
npuHUMaeTcs o tabdauie 13, npunoxenne 10;

[TpoIOIDKUTETLHOCTS OKUCICHUS OPTaHWYECKUX 3arps3HSIONIMX BEIICCTB

omnpenaenseTcs mo hopmyie
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Lex — Len

t, = Rad 9y a (70)
rae S — 30JbHOCTH WJIa, IPUHUMAETCS 1o Tadnuie 13, mpunoxenue 10;
[Tpoa0MKUTETLHOCTD pEreHepaliy uila onpeaesieTcs mo hopmyiie:
b=t —ta y (71)
BmectuMocTh a3poTeHKa onpeaenuM 1o hopmyie
W, =t (1 R)- Qe M (72)
rae  Qgpuac — PACUETHBIN PACXOJ CTOYHBIX BOJ, M/,
BmectumocTh pereneparopa onpeaenuM mno Gopmyiie:
W, =t, -R-Q 0 M (73)

[Tpo10KUTENEHOCTh TPEOBIBAHUS BOJBI B CUCTEME «a’3pOTEHK-PEreHePaToOp»

BBIYUCIIUM 110 (popMyIie
t:(l+R)'tat+R'tr’LI (74)
JI1st yTOUHEHHsST MJIOBOTO MHJEKCA OMPEJEINM CPEIHIOI0 JT03y Wia B CUCTEME

«a’pOTEHK-pereHeparop» no Gopmysne

_(@+R)-t,-a+R-t, -a,

imix t

/1 (75)

Harpyska na un g, mr BIIK,,./(T-cyT), onpenensercs no dpopmyJie

o 24 (Lex — Len) ’ (76)
I Ay - (L—5)-t
ITpOLIEHT pEreHepaiuy COCTABIISET:
r = L 100%
W, +W,, , (77)

3aaHHBId  KUCJIOPOJHBIA  pPEXUM M HEOOXOAUMYI0  HMHTEHCHBHOCTD
NepeMelIMBaHusl B a’dpOTEHKaxX OOECMeYuBalOT a’paTopbl. Yuciao a’paTopoB B
pereHeparopax M Ha MEPBOM IIOJOBUHE UIMHBI a3pOTEHKOB-BBITECHUTEICH

PUHUMAETCS BJIBOE OOJIBIIIE, UeM Ha OCTAJIbHOM JIJTMHE adpoTeHKOoB (1. 6.152 [1]).

VY nenbHbINA pacxo] BO3ayxa Qair onpenensiercs no Gopmyie:

qO (Lex B Len)

3, 2 .
, M°/M” OUHIIICHHOW BO/IBI (78)
KlKZKT Ka(Ca _Co)

qair =
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rne Qo - YACIBHBIA pacxoj] Kucjaopoaa Bo3ayxa, Mr Ha 1 wmr cHsatoil BIIK .,
npuHUMaemslit 1,1;

Ky KO3 PUIIMEHT, YYUTHIBAIOUIUN THUMI a’paTopa W MPUHUMAEMBbIN s

MEJIKOIy3bIpyaToil a3pauuu no tadaune 14, npunoxenue 10;

K, ha

- K03 GUIIMEHT, 3aBUCSIINN OT TIIYOHMHBI TIOTPYXKEHHUS a’dpaTOpOB u
MpUHUMAaEMBbIi 1o Tabnwure 15, mpunoxenue 10;

Ke . KOA((DUIIMEHT, YUYUTHIBAIOIIMIA  TEMIIEpaTypy CTOYHBIX  BO/I,

onpeensieMsblii o hopmyIie:

K, =1+0,02(T, —20), (79)

rae Tw . cpeaHeMecsYHas TeMIlepaTypa BoAbl 3a JIeTHUM niepuon, °C;

Ks . koA UIIMEHT KadecTBa BOJbI, MPUHUMAEMbli 1o Tabmuue 14,

npunoxenue 10;

Ca . pacTBOPUMOCTh KHCIOpOAAa BO3JyXa B BOJE, MI/J, ompenenseMas Io

bopmyie:

ha
20,6

C, =@+ )Cr, (80)

Cr

rac - PaCcTBOPUMOCTb KHCJIOPOJa B BOJAC B 3aBUCHMMOCTH OT TCMIICpATYPbl U

aTMOC(EpHOro JIaBJICHUS, TPUHUMAEMas M0 CIIPABOYHBIM JIaHHBIM, Cr =9,61 mr/m;

C

0O - cpedHss KOHIIGHTpaIUs KHUCJIOpPOJa B a’dpOTEHKE, MI/JI; B TEPBOM

MPUOJIMKEHUU Co MpUHUMAETCS 2 MI/J1.
[THeBMaTHUYECKHE a3paToOPhI MOTPYKEHbI Ha N,=3 M.

O6wuii pacxos Bo3ayxa Q. , M /4 COCTaBHT:
Qur = Uair * Qmax o6
CpenHsisi ”HTEHCUBHOCTB a’paiuu, M*/(M?-4) onpenensercs no Gpopmyrie:
J = 9, - Ha
ot (81)
rjae Hat. pabouas riryonHa a’poTeHka, 3-4 m;

Lary IEPUOJ adpaLlnH, Y, ONIPEAEIIAEMBIN 110 GopMmyIie:
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l+agp L
t, =—| (C, + K,)(L,,, —L,,)+K,C,In—= |K_, 82
atv pmaxaco(l_s){( 0 0)( mix en) 1~0 L } p ( )

en
rae K, - koapdunuent, yduTeiBalonyii BAUAHUE MPOIOJIBHOIO NMEPEeMEIINBAHNS,
npu Ouonorndeckoit ouncrke K,=1,5
Ecnau BhIUMCIIEHHAass UHTEHCUBHOCTh a’pallud BBIME lgmax JJIS OPUHSATOTO
3HaueHus1 K;, HeoOX0AMMO YBEIUUYUTD IJIOMIAAb a3PUPYEMOIl 30HBI, €CJIM OHA MEHEE
lavin U1t mpuHsiTOrO 3HaueHust K, cienyer yBenuunuTh pacxol BO3ayXa, IPUHSB |gmin
o Tabmuue 15, npunoxenus 10.
[Tpupoct akTuBHOTO WA Pj, M/ B a3pOTeHKAX ONpeAesieM 1mo GopmyIie:
P =08-C,,+K, L, (83)
rae Cosn — KOHIIEHTpAIUS B3BEIMICHHBIX BEIICCTB B CTOYHOHM BOJE, MOCTyMHAIOMIEH B
a’POTEHK, MI/JI.
Ky — ko3 dunuent npupocra Ut TOPOJACKUX M OJIM3KUX K HUM II0 COCTaBYy
IPOU3BOJCTBEHHBIX CTOUHBIX BoJ Ky = 0,3
KomandecTBO M30BITOYHOTO MJTa, MI/JI.
AP, =P -a,, (84)
rie & — KOHLEHTpAIMs Wia B OCBETIECHHOMN BoJiE, & = 10 mMr/i.
Cyxoe BelecTBo 30bITOYHOTO UiIa, I/CYT:
AP. .
i LY (85)

3/ e
O0beM HEYIIJIOTHEHHOTO aKTUBHOTO Mia, M /CyT:

A, -100
Q=" (86)
(100 - ;) -v;
rac ®j — BJIA)KHOCTb HCYIINIOTHCHHOI'O aKTHUBHOI'O HMJia:
(00
o, =|1-—"2£ 1.100%, (87)
1000

I€  au;. — KOHIEHTpALMS Wiia B UJIOBOM KaMepe, I/J1, paBHas

1+R
auﬂx = Ai ’ i I

, (88)

v 3
Yi — IJIOTHOCTDH M30BITOYHOTO AKTHBHOTO niia, IPUHUMACTCA paBHOU 1 /™",
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4.2.3 BmopuuHnvie omcmounuxu

BTopruHblE OTCTOMHMKHM WCHOJIB3YIOT [JI OTHEIEHUS aKTUBHOTO WA,
MOCTYMNAIOWIETO BMECTE CO CTOYHOM BOAOW M3 a3pOTEHKOB. OHHU KOHCTPYKTHUBHO
AHAJIOTMYHBl TEPBUYHBIM. B KadyecTBE BTOPUYHBIX OTCTOMHUKOB HPHUHUMAEM
TOPU30HTAIbHBIE OTCTOMHUKH.

OCHOBHBIE€ OTJIMYHSI BTOPUYHBIX OTCTOMHUKOB OT MEPBUYHBIX 3aKIIOYAIOTCS B
XapakTepe MEXaHW3MOB sl cOopa M yAAJICHUS OCaJKa M CBSA3aHHOM C 3TUM
KOHCTPYKIIMEW JTHUIIA.

BTopuuHble OTCTOMHHUKHA PACCUMTBHIBAIOTCS MO THIPABIMYECKON HArpyskKe,

KOTOpas onpeaensercs mo Gopmyie:

45.K_-H%8
qssa = = 0113,_;'6(;1.;,1t ’ (89)
(01-J-a;)
rjae Ko _ KOd(pOUIIMEHT UCIONb30BaHUS O00BEMa 30HBI  OTCTaMBAHUSA,
MPUHUMAEMbIN I paguabHBIX OTCTOMHUKOB - 0,4, BepTukambHbIX - 0,35,

BEPTHUKAIBHBIX C Iepu(epuitHbIM BBITTYCKOM - 0,5, TOpHU30HTANBHBIX - 0,45;

& _ 71032 WUjia B a3pOTEHKE, CJIeIyeT MpUHUMAaTh He Ootiee 15;

J — WI0BBIN UHIEKC, 86,;

& KOHIICHTpAIIMS WJia B OCBETICHHOM BOJIe, ClIeIyeT MpuHUMaTh He MeHee 10
MT/JT;

Moo _ pabouas riryOrHa OTCTOMHMKA, corfiacHo Tabmuie 11, mpunoxkenue 9.

Yucno BTOPUYHBIX OTCTOMHHUKOB, N CIIEAYyET IPUHUMATh HE MEHee 3.

[Inomank 0JHON CEKIMU OTCTOMHUKA, Ve
F=— (90)

Heobxoaumo npuHATh WMPUHY, B 0AHOrO BTOPUYHOIO OTCTOMHUKA M, TOTAa
ero aivHa cocrasut F/B, m.
Pacxon nupKkynupyrooiero akTUBHOTO Miia, M*/4 onpezaensercs no ¢Gopmyie
Jg =2a- Qcp.qac ) (91)
rae & — Jond OUPKYJIMPYIOIIETO0 HWja OT PacuyeTHOrO pacxoja CTOYHBIX BOJI,
onpenensemas 1o hopmyiie
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a=_% (92)

Pacxo n30bITOYHOTO aKTUBHOTO MJla OMpEesieTcs o popmyie

q, = ﬁ U, Mg (93)
rae  ® — BiaxxHocTh Mia, 99,07 %;
P — miotHOCTH WA, MpuHUMaeTcs 1 T/M°
u =0’8.KB.(1_E)+0’3.Le‘_b-Qcp.m,T/‘{ (94)

o 1000 -1000
raie  Cysu- KOHIIGHTpPAIMSl B3BEIICHHBIX BEIIECTB B BOJE, MOCTyHarome Ha
MepBUYHbBIC OTCTONHUKH, MI/JI,;
E — »ddextuBHOCTS 3ajep:kaHusl B3BCIICHHBIX BEIIECTB B TMEPBUYHOM
orcroitauke, 0,5;
b _ prHOC akTHBHOTO WA U3 BTOPUYHOTO OTCTOMHUKA, MpHHUMAETCS 15 Mr/n
B wmoBoit kamepe w1 HE MODKEH HaxomuTbes Oomee T=2-x dwacos. B

COOTBETCTBHUH C 3TUM €€ 00beM Oy/IeT paBeH

=T.(qn+qs) M3 (95)
H.K. N 1

rae N=6.
KonndecTBo M30BITOYHOTO aKTHBHOTO MJjla B OTCTOMHUKAX PACCUYUTHIBACTCS 10

dbopmyie

. (P =Cosu) - Qupom -100 | 3 (%)
¥ +10° - (100 — ;)

rae  Qgp.cyr — CYTOUHBIN IPUTOK CTOYHBIX BOJ HAa CTAaHLIMIO;
P; — mpupocTt akTUBHOrO Uia;
3.
Y — IJIOTHOCTh aKTUBHOTO HJIA, T/M",

(j — BJIAYKHOCTb aKTUBHOTO Wia, %o
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4.3 Pacuem coopyaiceruii 0 0opabomku ocaoka

4.3.1 Unoynnomnumenu

YnnorHenue — HauboJee MPOCTON M PacHpOCTPaHEHHBIH CIOCOO YMEHBIIICHUS
oO0beMa  0CaJKOB,  OOECNEYMBAIOIIMNA  TOBBIINIEHHE  MPOU3BOJUTEIHHOCTU
MOCJIETYIONINX COOPYXEHUU Mo 00paboTke ocaakoB. BlaXXHOCTh OCaJKOB MOCIE
YIUIOTHEHUS JTOJKHA 00ECTIeUnBaTh UX CBOOOIHOE TPAHCIIOPTUPOBAHKUE 110 TPyOaM.

Ha ymutoTHeHre mocTymaeT n30bITOUHBIN aKTUBHBIA W, [[pMeHNM B KadecTBe
WIIOYIUIOTHUTEIIEW BEPTUKAIIBHBIE OTCTOMHUKM.

[lo Tabmuue 17, npunoxenue 11 mnpuHUMaercs MNPOAOIKUTEILHOCTh
YVIUIOTHEHUSI, CKOPOCTh JBHMXKEHHUS XKHUJKOCTA B OTCTOMHOM 30HE, BJIAXHOCTH
MCXOJHOI'0 WA, YILIOTHEHHOTO.

Pacué€r wioymoTHUTENEN BEAETCS HAa MAKCUMAJIbHBIMA YacOBOM IPUTOK

M30BITOYHOTO MJIa

_ (13-P - Ccdp) -Q

3
qi_max - 24C, » M /q (97)

rae  Pi, Coouy Qepeyr — aHamormuHo opmyiie pacyéra KOJMYECTBA H30BITOYHOIO
nna;
Ci — KOHIIEHTpaIl1sl aKTUBHOTO WJIa, paBHas 4 r/J1 J1s1 BTOPUYHBIX OTCTOMHUKOB

2
[Tone3nas miowWaas WIOYIIOTHUTENS, M, olpeaesieTcs o Gpopmyiie

_
Fnon - 3,6 v ’ (98)

rac Ox — MaKCHUMalIbHBIA 00BbeM KHUIOKOCTH, OTHCHH@MOﬁ B MMPpOHECCCC YIUIOTHCHUSA

minazalyg

ol—-w, 3
_q . P-o 99
q.wc ql_MaKc 100 _ a)z ( )

IJ€ Mj U ®2 BIAXKHOCTh COOTBETCTBEHHO MOCTYIAOIIETO U YINIOTHEHHOTO WJIA;
V- CKOpPOCTh JBWXKCHUS KHUJIKOCTM B OTCTOMHOMW 30HE€ BEPTUKAJIBHOTO
WJIOYTUIIOTHUTEIIS,

JlnameTp WIOYIUIOTHUTEIS onpeaensercs no hopmyse

D= [ Fu (100)
314-n

rac N — 9110 PIJIO}’HJ'IOTHPITCJ'ICﬁ, IIPUHUMACTCS OT 2.
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Bricota paboueii 30HbI WiIoyIioTHUTENeW H, coctaBut
H=q,-t,m (101)
rae (o — pacu€THas Harpy3ka Ha IUIONIaJb 3€pKaja YIUIOTHUTENS, MPUHUMAEM
paBHoit 0,4 M3/(M2-‘-IaC) 1. U30BITOYHOTO AaKTUBHOTO WJIa U3 BTOPHUYHBIX
OTCTOMHMKOB C KOHIIEHTpaluei 4 1/1;
t — MPOMOIKUTENLHOCTh YIUIOTHEHHUS Wia, ompenenseMas 1o tabmure 17,
npunoxenue 11.
O6mmas BeicoTa Hogy, onipenensiercs no popmyie
H,=H+h+hg M (102)
rae  h — BeIcOTa 30HBI 3ajIeraHus WA IpH Wiockpeoe, nmpuaumaemoe 0,3 m;
hs — BeICOTa OOPTOB HaJ ypOBHEM BOjIbI, prHUMaemoe 0,1 m
OG6bEM YIUTOTHEHHOTO AKTHBHOTO HJIa, M® OIpPenesieTcst o Gopmyie

W, ., =W, - (100—,) /(100 - @,), (103)

i yna
rme Wi 6 — 006EM M30BITOYHOIO aKTHBHOTO HJIa

Beimyck W3 WIOYIUIOTHUTENEH  MPOUBBOAUTCA  HEMPEPBIBHO  MOJ
rugpocratnueckuM aasieHuem 0,5...1 M 4yepe3 BOJOCIMB C MOPOrOM MEPEMEHHOU
BBICOTHI. MIOYTIIOTHUTENN B BHICOTHOM OTHOIIEHWHW PACIoJiaratoT Tak, YTOObI BOJA

13 HUX MOTJIa OBITh IIoJaHa B aOPOTCHKHU CaMOTEKOM.

4.3.2 Memanmenxu

B »TuX COOpYXKEHHSX TPOUCXOIUT TMPOIECC OOE3BPEIKMUBAHUS OCATKOB
CTOYHBIX BOJI, OCYIIECTBISIEMbI MHUKPOOPTaHM3MaMH, CIOCOOHBIMH OKHCIATH
OpraHUYeCKHe BEIIECTBA 0CAIKOB. PacuéT METaHTEHKOB 3aKJIFOYAETCS B BHIUHUCICHUU
KOJINYeCTBa 00pa3yIOIIUXCS Ha CTaHIUSIX OCAAKOB, BHIOOpE pekuma COpaKuBaHUS,
omnpenesieH TpedyeMoro oobémMa COOPYKEHUU M CTeNeHU pacrnaga 0e330JbHOTO
BEIIECTBA OCAJ/IKOB.

OmHUM U3 OCHOBHBIX METOJIOB OOE3BPEKMBAHMS OCAJIKOB CTOYHBIX BOJ
SBJISICTCS] aHA3POOHOE COpaKUBaHUE.

MeTaHTeHK TpEACTaBIseT COO0OM IMIMHIPUYECKUN  >KeIe300€TOHHBIN

pe3epByap C KOHMYECKHMM [HHIIEM U TEePMETUYECKUM IMepeKkpbiTueM. B BepxHel
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JacTH pe3epByapa HMMEeTCs KOJmak Juisi cOopa rasza, OTKyJa OH OTBOJIUTCS IS
JAJTBHEUIIIETO MCIIOTb30BAHMSL.

KonmuecTBO Ccyxoro BemecTBa ocajka, OOpa3yrolerocs Ha CTaHIUH,
omnpeaensects o Gopmyie

Q.. =C,,-2-k-Q-107°, (104)

rie  Cogy— KOHIIGHTpAIUS B3BEIICHHBIX BEIIECTB B CTOYHOM BOJIE, MOCTYTAIOIICH B
MIEPBUYHBIC OTCTOWHUKH;

D — 3 deKT OYNCTKHU B IEPBUYHBIX OTCTOMHMKAX, 0,5

K — koo dunmeHT yBennyenus oobemMa ocaaka 3a CueT KpPYIHbIX (QpaKIuid, He
yJIaBJIMBAEMBIX TIPU OTOOpE MPOO I aHaIu3a, IpuHUMaeMbIi 1,2;

Qcp.cyr — CYTOUYHBII IPUTOK CTOYHBIX BOJ Ha CTaHLUIO, M/cyT

KonudecTBo cyXxoro akTUBHOTO WJIa, T/CYT ONPEIENSIeTCs Kak

u, =[os-c,,-0-9)+a-L, -b]-Q,., -10°, (105)

oy cp.cym

rae  a— KodPUIMEHT mpupocTa aKTUBHOTO Wiia, npuHuMaembii 0,3;
b _ BeiHOC akTHBHOrO Ha U3 BTOPUYHOTO OTCTOMHUKA, MpUHUMAETCs 15 Mr/i.
KonudecTBo 6€330JIbHOTO BEIIECTBA OCAJKa BEIYUCIIAIOT MO (hopmyIie

_ Qcyx ’ (100 - Br ) (100 - 300)

o = 10000 ,T/CYyT (106)

riae  B,— rurpockonmueckas BJIaXKHOCTh ChIPOTO Ocajika, IpuHuMaeMas 5%,
30c— 30JIBHOCTH ocajika, mpuHuMaemas 30 %
KoandecTBo 0€330JIbHOI0 aKTUBHOT'O WJja, T/CYT BBIYUCIISAIOT IO aHAJIOTHYHON
dbopmyie
", -(100-B, )-(100-3,,)

u. = , 107
0es 10000 (107)

/ .
rie B, — rurpockomnuueckas BIIaKHOCTh aKTUBHOTO HJIa, TpuHUMaeMast 5%;
3,1 — 30JbHOCTh aKTUBHOTO HIIa, MpuHUMaeMas 25 %.
Pacxon ceiporo ocagka u M30BITOYHOTO AaKTUBHOTO HJIA, M?/CYT BBIUHCISIOT

COOTBCTCTBCHHO

100
_ . 108
" Qch (100 - Woc) : poc l ( )
v, =M, 0 (109)
y (100 - WI/IJ'I) : pI/IJ'I
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rie W, — BIQKHOCTh CBIPOTO OCajKa, mpuHuMaeMas 95%;
W,.; — BIQXKHOCTh YIZIOTHEHHOTO U30BITOYHOTO WJjia, TpuHuMaemas 98%;

3
p,. — INIOTHOCTH OCajKa, MpUuHUMaeMas 11/m

3
P,. — INIOTHOCTH WA, MpuHUMaeMas 11/m

CpenHee 3Ha4eHHE 30JIbHOCTU CMECH, % ompeensiercs mo Gopmyse:

O(SES + Hé‘e3

3. = 100] 1- — | (110)
0,,(100-B;) H,,(100-B;)
100 100
TpeGyeMblii 06beM METAHTEHKA, M° ONPEeIeIIAeTCS 110 (hopMyIIe:
o = Ve V) 100 (111)

Dmt
rac Dth - CyTO4YHadA a03a 3arpy3km oCaakKa B MCTAHTCHK, %, IIPUHUMACTCA 110

Tabnuie 18, npunoxenue 12.

Hcxonsa u3 tpedbyemoro oobéma mo tadiuie 19, npunoxkenue 12, BbIOMparOT
pa3Mepbl METAHTEHKOB: JHAMETp, BbICOTAa (BEPXHETO KOHYCA, IMJIMHIPUYECKOM
YacTH, HUKHETO KOHYCA, CTPOUTENbHBIH 00BEM (37aHUsl OOCIYyKMBaHUS, KHOCKa
ra3oBOM CETH).

Brixog raza Ha 1 Kr 3arpyXeHHOTO O€330JIbHOTO BelleCcTBa, M/KTr (Mpu

MJIOTHOCTH Ta3a paBHOH 1) onpenenum o dhopmyie:

/= Bom "Dy 112
y TR (112)

7€ Ay, — Npeen cOpaXruBaHUsl CMECH ocazika, % paccuuThIBaeMblil o hopmyie:

aO.,+ald
aCM — 0~ &3 + utt ®e3 ’ (113)
ans"‘Haes

rjae a, U a, — MOpelenbl pacnaga COOTBETCTBEHHO CBHIPOTO OCaJKa U M30BITOYHOIO
AKTUBHOTO WJia, TIPU OTCYTCTBUM SKCIEPUMEHTAIBHBIX JAHHBIX MPUHUMAEMOE a, =
53% u a, = 44%j;

N - SKCTIEpUMEHTATBHBIN KOA()PUIIMEHT, 3aBUCAIIUN OT BIAXKHOCTH OCaJiKa U
TEMIIEPATypHOTO pEXKHUMa CcOpakMBaHUsA, MpPUHUMAeMblii mo Tabmmme 20,
npuioxenue 12.

CyMMapHBbIi BBIXOJ ra3a, M?>/CyT pacCUMTHIBAETCS MO (hopMyJIe:
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I'= y/ ) (0663 + H6ez)a (114)
['a3, momyyaeMblii B METAaHTEHKAaX B pe3yJibTaTe Ipolecca cOpakuBaHUS
OCaJiKka, MCIOJB3YETCS Ha JHEPreTUYECKHE HYXKIbl KaHAIW3AUUOHHBIX CTAaHLUUN B
Ka4yeCTBE TOPIOYEro B KOTJIAX C ra30BbIMU FOpPEIKaMu, Uil 000rpeBa METAaHTEHKOB U
OTOIUICHUS 3[JaHUN OYUCTHOM CTaHIUU.
B mpouecce cOpaxuBaHHs MPOUCXOAUT pacnaj] Oe330JIbHBIX BELIECTB,
OPUBOASAIINN K YMEHBIICHUIO MAcChl CyXOIr'O BEIECTBA U YBEIWYEHUIO BIAXXHOCTH
ocagka. CymmapHbii 00beM cMecH Tocie COpakMBaHUS TMPAKTHUYECKH HE

n3MeHseTrca. BenuuuHa y/, BBIpA’KCHHAA B IIPOLCHTAX, IIPCACTABIIACT cobou

CTCIICHb paciiaaa 0€330JIBHOTO BCIICCTBA, IIOACUHMTAHHYIO IIO BBIXOJY I'a3a. 3Has

CTCIICHDb pacnaﬂa, IIoaCUHUTaACM Maccy 66330JIBHOF0 BCIIICCTBA B C6p0)KeHHOI71 CMECH.
Me; =[(Oses + Hses)(100- y)1/100, T/cyt (115)

Pa3HoCTh MeXAy Maccoil CyXoro BEeUIECTBAa U Maccoil 0€330JIbHOTO BEUIECTBA
B COpO’KEHHOH CMecH NpEeACTaBisIeT COOOM 30JbHYIO 4YacTh, HE IOJJAIOIIYIOCA
W3MEHEHUsIM B Ipouecce cOpaxuBanus. lloaromy Macca cyxoro BellecTBa B

COpOKEHHOU CMECH BBIPA3UTCA CYMMOIA:

MCYX - (Ocyx + I/Icyx) - (0663 + I/I663) + M6e3, T/CyT (116)
OnpenenuM BIaXHOCTh COPOKEHHOM cmecH, %0:
M
By =100 - —2*-100 | (117)
V. +V

oc u

COpOoXEHHBIN OCaJOK TMOCJe METAaHTEHKOB HAIMPAaBISIETCS Ha WJIOBBIC

IUIOILIAJKH JJI 00€3BOKUBAHHUS.

4.3.4 Unoswvie naowaoxku
BrimonHsI0OTCS Ha  ©CTECTBEHHOM WM  HWCKYCCTBEHHOM OCHOBAaHHH, C
MMOBEPXHOCTHBIM OTBOJIOM M IUIOIMIAKHU-YIJIOTHUTENU. [lnomaan Ha ecTeCTBEHHOM
OCHOBAHHWH TMPUMEHSIOTCS Ha XOPOIIo (UIBTPYIOMUX TpyHTax (MECOK, CyNech) U
pH TIIyO0KOM 3ajieraHuu TPYHTOBBIX Bo (11. 6.390. [1]).

HOHeSHon ILUIOINAab MIIOBBIX IINIOMIAO0K, Mz/ro,u OIIpeACsItOT IO cbopMyJIe
M61y7365
kn

F= (118)

rae Mygu— CyTOUHBII 00beM COPOKEHHOTO OCajIKa, M3/CyT;
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MO6H.[=VOC+VUl , (119)
K — romoBas Harpy3ka Ha WJIOBBIE IUIOMIAJKH ONpeAeseTcs mo tadmune 21,
npunoxenue 13;
N — KIMMaTUYECKU KOA(PHULIUEHT, ONIPEIeTIEMbII IO YePTEXKY 2, TPUIOKEHUE
13.
[Ipy TpPOEKTUPOBAHMM YUWUTHIBAIOT 3MMHEE HaMOpakuBaHHe. BwicoTa cnod

HaMOPaKHUBAHUS, M, HAXOAUTCS 10 (hopmyJie

Mg Tk
Ryam = OET-F - (120)

raie T = 130 — xonmdecTBO JaHEW B rojay ¢ Temmeparypoit Hmwke -10°C — mepuon
HaMOpa)KUBaHU;

k;=0,75 — KO>(p(UIMEHT yMEHBIICHHS 00BEMa OCAJKa BCICACTBHE 3MMHEH
bunbTpalui U UCIapPEHUSI.

[TomHas mIomane WIOBBIX IUIOMAAOK YyBennuuBaerca Ha 20..40% miud
YCTPOMCTBAa pa3leauTEIbHbIX BaJIUKOB M Jopor. I[lpu BbIllycke 3a OIUH pa3
3aIl0JIHAETCS BCS KapTa, IMPU 3TOM BbICOTa ClIosi cocTaBisieT No,=0,3...0,5m. TloHas
BBICOTA Bajia paBHA

H=hp+h,, m (121)
rae h, — mpeBbllIcHHE BBICOTOM OIpPaJUTENIbHBIX BAJIbKOB CJIOS HAMOPaKHWBaHMUS,
pasHoe 0,3Mm;

h, — pabouas BeICOTa, onpenenseMas Kak

hp=hoctNyan, M (122)

[Imomaaps OTHOM KapThl ONPEAEISIETCS BBIPAKEHUEM

FK:Mo6m/ Noc, M (123)
a ol1iee KOJIMYeCTBO KapT

n=F/F,, mt (124)
B mpoexTe HE0OX0AMMO OTPEICTUTh KaKUM 00pa3oM KapThl OYIyT pa3MeleHbI
M Kak crpynnupoBasbl. [IpuBOAMTCS cXema pacloiOKEHUsS WJIOBBIX IUIOMIAIOK.
KonnuecTBo apeHakHOM BOABI, OTBOJIUMOM C IJIONIAI0K, TpuHUMaeTcs: paBHbIM 0,41
n/(Ta-c) I WIIOBBIX IUIOMIAJIOK C JAPEHAXHBIM ycTpoiicTBoM U 35...50% oObema

00e3BOKMBAEMOT0O ocCaJKa AJr IIomaaoK € MIOBECPXHOCTHBIM OTBOJOM BOJHLI. MNnoBas
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BOJA C IUIOMIAJOK IEpeKayuBaeTcs B JIOTOK TEpel penieTkaMu. J[omoaHuTebHbIC
3arps3HCHHUS OT JAPCHAXKHOH BOJBI COCTABJISIIOT 110 B3BCIICHHBIM BEIIECTBAM —
1000...2000mr/11, o BIIK o — 1000...1500mr/51. O6beM MOACYIIEHHOTO OCajKa 3a

roJl BEIYHUCIIAETCA 10 clieytonieit hopmyse

100—B/,,

M/OC.I/I.H. = M06Ul +365 100—Bycy

(125)

rae Bey— BIaXHOCTh COPOKEHHOM CMECH;

Boc.i. — BIQKHOCTD MOJICYILIEHHOTO 0CaJIKa, IPUHUMAETCS paBHOM 75%.

4.4 Obe3zapadicusanue 0UUUEHHBIX COYHBIX 800 U 8bINYCK 8 B000EM

O06e33apakiBaHie MPUMEHSIETCS JJIS YHUUYTOKEHUS MaTOT€HHBIX MUKPOOOB 1
WCKJTIOUEHUS UX TMOMaaHus B BOJOEMBI.

[locne moJNHOM OWOJIOTMYECKON OYMCTKM C TOCIEAYIOMIEH JOOYUCTKON
peKoMeHayeTcs:  o0e33apakMBaHUE  YyIbTPa(HUOJETOBHIM  H3JIyuyeHHEM  0e3
MPUMEHEHUSI XUMHUKATOB. TeM caMbIM YCTpaHSETCAd MOTPEOHOCTh MOTPEOJICHUS,
XpaHEeHUs, TPAHCIIOPTUPOBAHUS WJIA MMPOU3BOJICTBA OMACHBIX PACTBOPOB U Ia30B.

B kauectBe MCTOUYHUKOB Y@ - HU3IydEeHUA JJISI TEXHUYECKOTO MPUMEHEHHS
UCIIOB3YIOTCSl Ta30pa3psiHble WU3JIy4YaTeld, WU3TOTOBISIEMbIE W3 MPO3PAYHOrO JJIS
Y®- nyuerr kBapueBOoro crekia. Y@ - UCTOYHUKHM COJEpKAT CMECh ra3oB, IAPOB,
KOTOpas B  BO30Y)KJIEHHOM  COCTOSSHUM  M3Jy4aeT  CIHEKTp, COCTOSIIUN
IPEUMYIIECTBEHHO W3 OTACNBbHBIX JUCKPETHBIX JWHUN. Hanbonee WHTEHCHBHBIM
sBisieTcst Y D - u3JIydeHusi Ha OCHOBE MapOB PTYTH.

Bobi6op koHkpeTHOro tuma Y® - yCTaHOBOK ISl KaXAOrO0 COOPYXEHUs
OYUCTKA CTOYHBIX BOJI TMPOU3BOJUTCS TIO pe3yJibTaTaM TEXHOJIOTHYECKOTro
obOcrieoBaHusl. ITO CBS3aHO C Pa3HOOOpa3WeM KadecTBa CTOYHBIX BOJ W
HEOOXOJMMOCTbIO BbIOOpa onTUMalbHON 103kl Y® - oOnmydeHus: ajisi oOecreueHust
TpeOyemoro »sddexra npu MHUHUMAIBHBIX 3aTpaTrax Ha BHeapeHue. BriOop
HeoOXxoauMon 70361 Y@ — 00JydeHUs MPOU3BOAUTCS HA OCHOBE pe3yJbTaTOB
MOJICIIbHBIX O00JTydeHUI BOJIBI.

B paznene «3aknrouenue» yxa3bIBalOTCS MPUHATHIE COOPYKEHHUS, UX Pa3MEPHI

" XapaKTCPUCTHUKH. HOI[BOI[HTC?I HUTOI'u U ACJIaCTCA BBIBOA.
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5. Jlutepartypa
bubnmnorpaduueckuii  CIMCOK  y4eOHUKOB,  CIPAaBOYHHMKOB,  KaTaJOrOB
cocTaBisieTcss B andaBUTHOM TMOpsAKe IO ¢GaMWIMA aBTOPOB, a 3aTeM II0J

OTACJIBHBIM 3aroJIOBKOM HOPMATHUBHAA JIMTCPATYpPa TAKIKC B aﬂ(i)aBI/ITHOM IMOPAOKE.

1.6 Odopmienne rpadpuyeckoii 4YacTu NMPOEKTA.

I'enepanvupiii  naan  00bEKTa  SIBISAETCS OCHOBHBIM — JIOKYMEHTOM U
BBINIOJIHSIETCST HAa Tonorpaguyeckoid ocHoBe B Macmrtade 1:500 wmmm 1:1000.
['eHepanbHblil IMJIaH — 3TO YEpPTEX, HA KOTOPOM H300pakeH OOBEKT B
MPOEKTUPYEMBbIX TpaHuIax. Ha reHepaqbHOM IJIaHE TOKAa3bIBACTCS pa3MEIICHHE
3aHU W COOPYKEHUH, JOPOXKEK, IUIOMIAJ0K, MAaJIbIX apXUTEKTYPHBIX (opM,
BOJIOEMOB, JEPEBbEB, KYyCTAPHUKOB, razoHoB. Ha ueprexxe HE0OXOIMMO yKazaThb
OKCIUTMKAIMIO 37aHUW M COOPY)KEHHMHM, a TaK K€ YCIOBHbIE 0003HAUYCHUS
TyOOmpoBo10B. [IpriMep reHepanbHOrO MiiaHa CMOTPHU B IPHIIOKEHUH 14.

Ilnan u paspes 00noz0 u3 coopyrcenuil BoinoaHseTcs B macitade 1:50 wim
1:100. Ha yeprexxe HEOOXOAMMO YyKa3aTh pa3Mephl COOPYKEHUS, KOTOpPbHIE OBLIU

ONIPENIENICHBI B pacuyeTHOM yacTu. [IpuMep miana cMOTpHU B PUJIOKEHUU 15.
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ITpunoxxenue 1

MunuctepcTBO 00pa3zoBaHus U Hayku YenssOuHckon obacTu
['ocynapcTBeHHOE 010 KETHOE PO eCcCHOHANIBHOE 00pa30BaTEIbHOE YUPEXKICHNUE

FO»xHO-Y panbCckuil TOCY1apCTBEHHBIN TEXHUYECKHUI KOJIIEK

3AILUIIEHO
OIIEHKA

PykoBoaurens:

/AL A . Xunuarynnuna/

[IPOEKTUPOBAHHWE OUMCTHBIX COOPYXXEHMI KAHAJIU3AITUU HA
100000 YEJIOBEK
IIOSICHUTEIIbHAS 3aIIMCKA K KYPCOBOMY IPOEKTY I10
[IM.06 BrinonHeHue paboT M0 OYMUCTKE MPUPOIHBIX U CTOYHBIX BOJI U KOHTPOJIIO

Ka4eCTBEHHEIX ITOKa3aTejien

IOYpI'TK 08.02.04 KII 00 01 I13

PykoBogutens Pa3zpabotan
[Ipenomasarens FOYpI TK ctyaeHT rpynmsl BB-369/6
/A.A. XUIuATyiiHa / O.N. TlerpoBa

Yemns0unck, 2023
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[Ipunoxenue 2

MunuctepcTBo oOpazoBanus U Hayku UenssOMHCKO# 001acTu
locynapcrBerHOE Or0KETHOE TTpodheccnoHaTbHOE 00pa30BaTEIbHOE YUPEIKICHHE
HOxHO0-Y panbckuil ToCy1apCTBEHHBIN TEXHUYECKUN KOJIIEIK

CnenuanbHOCTh YTBEPXKJIEHO
08.02.04 BomocHaOxeHue U BOJOOTBEICHHE LHUKJIOBOH KOMHUCCHUEH
npoTokoa Ne ot
« » 20 r
PykoBoauTens cnienuaibHOCTH
XunustyminHa ALA.

3AJIAHUE

st xypcoBoro mpoektupoBanus mo IIM.06 BrimonmHerne paboT Mo OYHMCTKE
MIPUPOJHBIX U CTOYHBIX BOJ M KOHTPOJIFO KAYECTBEHHBIX MOKA3aTENEN
CTYZIEHTY 3 Kypca IpyIIIbI

dhamMuus, uMs, OTIYECTBO

Tema 3aJ1aHUs

[Ipy BBIMOTHEHUH KypCOBOIO NPOEKTAa HA YKA3aHHYIO TEMY JIOJKHBI OBITh
IIPEACTABIICHBI

1. lHosicHuTe/ILHAS 3alIUCKA

TuTyabHBIA JUCT

Copepxanue

Bsenenue

1. Ucxoauble JaHHbBIE

2. OOmas xapakTepHuCTHKa 00BEKTa BOJOOTBEICHHS TOPOaA

3. OmpeneneHne OCHOBHBIX pacyYeTHBIX XapaKTEPUCTHUK IMPOEKTa W BHIOOP CXEMbl OYMCTKH CTOYHBIX BOJ
3.1 Onpenenenne pacyeTHOI MPOU3BOJUTEIBHOCTH KaHATU3AMOHHOW OYUCTHOM CTAaHIIMU
3.2 OmnpepneneHue pacueTHOTO YKUCIIa KUTEIeH
3.3 OmnpeneneHue pacyeTHbIX KOHIEHTPAIMI 3arpsi3HEHNH 0011Iero cToka
3.4 Omnpenenenne TpeOyeMOii CTEIIEHU OYUCTKH CTOYHBIX BOJI

3.4.1 Omnpenenenne koddurmeHTa cMeIeHNs

3.4.2 Ompenenenue HEOOXOAUMON CTETICHN OYUCTKH CTOYHBIX BOJT

3.5 BbIOOp CXEMBI OYHCTKH CTOYHBIX BOJ]

4 Pacuer OYMCTHBIX COOPYKEHHH

4.1 Pacuer coopy)KeHHH JUII MEXaHUYIECKON OYNCTKH CTOYHBIX BOJ

4.1.1 TlpuemHas kamepa

4.1.2 Pemerkn

4.1.3 TleckonoBkH

4.1.4 TlepBU4HBIE OTCTOHHHUKH

4.1.5 [TIlpeaspaTopbl 1 OHOKOATYIATOPHI

4.2 CoopysxeHus: OMOIOTUUECKON OUUCTKH CTOYHBIX BOJT

4.2.1 buodunbTps

4.2.2  Asporenku

4.2.3 Bropu4HBIE OTCTOWHHUKH

4.3 Pacuer coopy»xeHu# 11 00pabOTKH ocaaka

4.3.1 WnoynmotHuTenn
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4.3.2 MeraHnTeHKH

4.3.3 NioBbl€ IUIOIIAAKA

4.3.4 TleckoBbI€ IIIOMIAIKHA

4.4 CoopyxeHns 1Mo 00e33apakUBaHUIO CTOYHBIX BOJT
3akioueHHe

5 Jlureparypa

2. I'padmueckas yacTh MPOEKTA
oJluct 1, hopmar A1,A2, «I'eHIJIaH OYUCTHBIX COOPYKCHHIN», BHIMOJHECHHBIN
B Macmrtade 1:500 wiam 1:1000, ¢ yka3aHueM pa3MepOB OCHOBHBIX COOPYKECHHIA,
TEXHOJOTHYECKHX TPYyOOIPOBOJOB, WHXKEHEPHBIX CETEH, JOpOr, DSIEMEHTOB
0JIarOyCTpOMCTRA,
oJluct 2, popmar Al, A2 «Ilnan u pa3pe3 OJHOTO U3 COOPYKEHUH OUYUCTHON
CTaAHIMW», BBINOJHEHHBIE B MacmTade 1:50 mm 1:100.

JlaTa BBIIAYM «__ » 20 T
CpOK OKOHYAHHS «__ » 20 1.
PykoBoauTe/ b KypcoOBOro NpOeKTUPOBAHUSA A A XUauAaTy lJIMHA
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ITpunoxxenune 3A.
OT3bIB
Ha KypCOBOM ITPOEKT
[IM.06 BpimonHenue pabOT MO OYMCTKE MPUPOJHBIX M CTOYHBIX BOJA M KOHTPOJIO

KauyeCTBEHHEBIX IOKa3aTelIeH.

Crynenrta TpyMIbI

Cneyuanvrnocmu 08.02.04 Booocnaboicenue u 6o0ooomeederue

Tema kypcoBoro npoekra:

3aKJIfoYeHHe O CTEIIEHH COOTBETCTBHUS BHITIOJIHSHHOI'O KYpPCOBOI'O ITPOCKTA 3aJTaHUIO:

KypcoBo# IPOEKT COOTBETCTBYET 3aJIAHHUIO.

XapakTepHuCTUKa BBIIIOJHEHUS Pa3/ieoB IIPOEKTa:

KypcoBoli NpOEKT BBINOJHEH 1O 3aJaHHOMY aJropuTMy. Pa3zjensl  IpoekTa PacKpBITHI

IIOJIHOCTRIO. PacueTsl 1Mo OIpCACIICHUIO pasMEPOB OYNCTHBIX COODV)KGHI/Iﬁ BCPHBI.

OI_ICHKa KadcCTBa BBIIIOJTHCHUA rpa(pnqecxoﬁ YaCTH INPOCKTa U MOSICHUTEIBHOM 3aIIMCKU:

Fpaquecxaﬂ YaCThb  BBIINOJHCHA ITPaBHJIBHO. IloscuuTenpHAas  3amucKa COOTBETCTBYCT

COACPNKKAHUIO U TCMC ITPOCKTA.

[TonoxxurenbHbIE KadyecTBa KypCOBOI'O IIPOEKTA:

YMeHne paboTarb ¢ TEeXHUYECKOH, HOPMATHBHOM, CIPAaBOYHOH, Vy4ueOHOH JIMTEPaTypOil.

BriaepskaHa JIOTMKAa OOMCAHWs OYUCTHBIX COOPYXKEeHHH. BepHo paccuuTadbl pa3sMephbl COOPYIKEHHM.

OTpakeHa aKTYallbHOCTh IPOeKTa. B 3aKIIFOYEeHMH ITOABEACHBI PE3YIbTAThI Da6OTH.

[lepeyeHb OCHOBHBIX HEOCTATKOB KYpPCOBOTO MPOEKTA!

HenocTaTtkoB HeET.

[TpoekT 3acmyKuBaeT OLeHKH (M0 MATUOAIILHON cUcTeMe)  S(OTIMYHO)

PykoBoauTens KypcoBOro npoeKTUPOBaAHUS A A XuausrynnuHa

« » 20 r.
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[Ipunoxenue 3b.

OT3bIB

Ha KypCOBOM IPOEKT
[IM.06 BsinonHeHue pabOT MO OYUCTKE HPUPOJHBIX M CTOYHBIX BOJA M KOHTPOJIIO

KaueCTBEHHBIX MOKa3aTeJIEH.

Crynenrta IpyMIbI

Cneyuanvrnocmu 08.02.04 Booocnaboicenue u 6o0oomeederue

Tema KYpPCOBOI'O ITPOCKTA:

3aKII04YeHNE O CTCIICHH COOTBETCTBUS BHIITOJIHEHHOI'O KypCOBOTI'O ITPOCKTA 3aJIlaHUTO:

KypcoBoii IPOEKT COOTBETCTBYET 3aJaHUIO.

XapakTepHuCcTUKa BBIIIOJHEHUS Pa3/ieoB IIPOEKTa:

KypcoBoii MpoeKT BRINOJHEH 110 3aJaHHOMY alropuTMy. Pa3aenbl MpoeKTa pacKphIThl TOIHOCTBIO.

PacueTsl o OIMPEACTICHUTIO pasMEPOB OYNCTHBIX COODV)KGHI/II\/'I BCPHBI.

OHGHKa Ka4ueCTBa BBIIIOJTHCHHUA rpa(bnqecxoﬁ YacCTH MIPOCKTa U MOSICHUTEILHOM 3aIMCKU:

Fpad)ﬂqecxaﬂ YacTh BBINOJHEHA MPAaBUILHO. I10SCHUTEIbHAS 3alIMCKAa COOTBETCTBYET COASPKAHUIO

Hu TEMC IIPOCKTA.

[TonoxxurenbHbIe KaueCTBa KypCOBOIO MTPOEKTA:

YMeHne paboTarh ¢ TEXHUYECKONW, HODMATUBHOM, CIIPABOYHON JIMTEpAaTypoi. BelaepkaHa JIOTHKA

OIMCAHWs CTPOUWTEIBHBIX padbor. BepHO paccumranbl pa3Mmepsl  coopvkeHuil. OrpaxeHa

aKTYaJIbHOCTh IIpoeKTa. IloaBeAeHBI pE3YIhTAaThI Da6OTBI.

[TepeyeHb OCHOBHBIX HEIOCTATKOB KYPCOBOTO MPOEKTA!

B KypCcOBOM OpOEKTE AOMYIIEHBI HE3HAYNTEIIHLHBIE OI_HI/I6KI/I, B TOM YHMCJI€C HCTOYHOCTH PpaCyYCTOB.

[TpoexT 3acmykuBaeT OLEeHKH (TI0 MATHOAUTHHOM cucTeMe)  4(X0opoIiio)

PykoBoauTens KypcoBOro NpoeKTUPOBAHUS A A XuausatynnuHa

« » 20 T
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ITpunoxxenue 3B.

OT3bIB

Ha KypCOBOM IPOEKT
[IM.06 BsinonHeHue pabOT MO OYUCTKE HPUPOJHBIX M CTOYHBIX BOJA M KOHTPOJIIO

KaueCTBEHHBIX MOKa3aTeJIEH.

Crynenrta IpyMIbI

Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 600oomeederue

Tema KYpPCOBOI'O ITPOCKTA:

3aKJIr0YeHNE O CTEIIEHH COOTBETCTBHS BBHITTOJIHEHHOI'O KYPCOBOI'O ITPOCKTA 3aJaHUIO:

KypcoBoi IpoeKT COOTBETCTBYET 3aJaHUIO.

XapakTepruCTUKA BBITIOJHEHUS Pa3/IeioB IPOEKTa:

Pazgensl  mpoekTa pPacKpBITEL  HE AOCTAaTOYHO ITOJHO. Marepmana HM3JI0KEH IMOBEPXHOCTHO,

OTCYTCTBYCT l"J'IV6OKPII>i aHaJInu3 TCMBbI.

OHGHKa KadycCTBa BBIIIOJIHCHUA rpa(bnqecxoﬁ YaCTH TMPOCKTa U MOSICHUTENLHOM 3alHCKH:

Fpaquecxaﬂ JacTh BRINOJHEHA. [IoSCHUTEIbHAS 3alIHMCKa COOTBETCTBYECT TEMEC IIPOCKTA.

[TonoxxurenpHbIe KayeCTBa KypCOBOTO MPOEKTA:

YMeHue padoTars ¢ HOpMAaTUBHON aureparypoil. [IpoBeieH pacyer pa3MepoB COOPYKEHUI.

[TepeyeHb OCHOBHBIX HEOCTATKOB KYpPCOBOTO MTPOEKTA!

B KypCcOBOM OpOEKTE AOMYIIEHBI HE3HAYUTEIbHBIE OH_II/I6KI/I, HETOYHOCTh pacueToB. He mpoayMaHbl

PE3YIbTATHI Da6OTI)I. He BCeraa O4YCBHUJIHA JJIOTHKA MBIIMIJIICHMA.

[IpoekT 3acmykuBaeT OLEHKH (0 MATUOAITFHON cucTemMe)  3(YIOBIETBOPUTEIHHO)

PykoBoauTens KypcoBOro NpoeKTUPOBAHUS A A XuausatynnuHa

« » 20 r.

[Ipunoxenue 4.

55



Pacyernbie pacxoabl CTOYHLIX BOJ

PacueTHpie 001IMEe MaKCHUMaJIbHbIE M MUHHUMAJIBHBIE PACXOJbl CTOYHBIX BOJ C
Y4ETOM CYTOYHOM, YacCOBOM M BHYTPUYACOBOM HEPABHOMEPHOCTH CIIEIYET
OmnpeneNsaTh MO pe3ysibTaraM MojenupoBaHuss Ha OBM cucrem BOJOOTBENEHUS,
YUUTHIBAIONINX TpaUKH MNPUTOKA CTOYHBIX BOJ OT 3JaHUN, >KUIBIX MAaCCHBOB,
OPOMIPEIIPUITUNA, MPOTSHKEHHOCTh U KOH(DPUIypaluio CeTel, HaJM4Yhe HACOCHBIX
CTaHUMA ¥ T.A., JMO0 MO JaHHBIM (PAKTUYECKOro rpaduka BOAONONAYH IPHU
HKCIUTyaTal[ii aHAJIOTUYHBIX OOBEKTOB.

[Ipu oTcyTcTBUM YyKa3aHHBIX JaHHBIX JOIYCKaeTcss MpPUHUMATh OO0IIHe

ko3 PuIeHTs! (MaKCUMaJIbHBIA U MUHUMAJIBHBIN) 110 TabmuIe 1.

Tabnuma 2 - PacuetHsie 001ue MaKCUMallbHbIE © MUHUMAJIBHBIE PACXOIbI CTOUYHBIX

BOJ C yYE€TOM CYTOYHOM, YaCOBOM HEPABHOMEPHOCTH

OO0t Cpennuii pacxo1 CTOYHBIX BOJI, JI/C

KO3 UITHCHT
HEPAaBHOMEPHOCTU 5000
5 10 20 50 100 300 500 1000
MIPUTOKA CTOYHBIX u Oonee

BOJ

MaxkcuManbHbII 2,5 2,1 1,9 1,7 1,6 1,55 15 1,47 1,44
pu 5 %

00€eCIIeYUeHHOCTH

MuHUMaIbHbII 0,38 0,46 0,5 0,55 0,59 0,62 0,66 0,69 0,71
pu 5 %

00eCIICUEeHHOCTH

[Ipumevanus

1 OOmme ko3pQUIMEHTH MPUTOKAa CTOYHBIX BOJ, NPHUBEJICHHBIC B TaOJHIE, AOMYyCKAaeTCs HPUHAMATH IIPH
KOJIMYECTBE MTPOM3BOACTBEHHBIX CTOUHBIX BOJ, HE NpeBblmatoneM 45 % obuero pacxona.

2 Ilpu cpenHumX pacxojax CTOYHBIX BOA MeHee 5 JI/C MaKCUMaJbHBIH KO3((GHIMEHT HEpaBHOMEPHOCTH
IpUHUMaeTcs 3.

3 5 %-Has oOecnieyeHHOCTh MpEAIoJaraeT BO3MOXKHOE yBelnueHne (yMeHbIIEeHHEe) pacxoja B cpenHeM | pa3 B

TeueHue cyTok. 1 % - 1 pa3 B Teuenue 5 - 6 cyT.

IIpunoxenue 5.
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Koaun4vecTBoO 3arpsASHAKIINX BEIIECTB

Tabnuna 3 - KonnuecTBO 3arps3HSIONIMX BELIECTB, MPUXOIANIMXCA Ha OJHOTO

KUTCIIA
KonudaecTBo 3arpsa3HSIOMUX BEIIECTB HA OJTHOTO
IMoxkazarenn
JKUTEIIA, a, T/CYT

BsBeuienusie BemecTsa 65

BIIK5 HEOCBETIIEHHOM KUAKOCTH 60

Aot 001t 13

A30T aMMOHUIHBIX COJIEH 10,5
docdop obmuit 2,5
®octhop dpocdatos P - POy 1,5

IIpumevyanus

1 Yka3aHHbIe B TaOJIUIIE 3HAYCHUS YACIBHON HArpy3KU OT OJTHOTO XKHTEJIS TPUBEACHBI I oOecniedeHHOCTH 85 %.

2 KommuecTBO 3arpsA3HAIONIMX BELIECTB OT HACENEHHUs, INPOXMBAIOLUIETO B HEKAHAIW30BaHHBIX paloHax,
JIOITyCKAETCs YUUTHIBATh B pazmepe 33 % TaONUYHBIX 3HAUCHUI COOTBETCTBEHHO.

3 Ilpu cOpoce OBITOBBIX CTOYHBIX BOA MPOMIIPEANPUSATHH B KaHAIW3AIHIO HACEICHHOTO IYHKTa KOJIHMYECTBO
3arps3HSIONINX BEIIECTB OT SKCIUTyaTallMOHHOTO MEPCOHANA JOTIOIHUTEIFHO HE YIUTHIBACTCSL.

4 Pacuernsle nanusle no BIIK,,, JomyckaeTcs npuHUMaTh nyteM nepecdera naHHbIX 1o BIIKs ¢ ncnons3oBanuem
kodpdummenta mepecuera BIIKs B BIIK,,,,. 3HaueHwme 3Toro ko3dduimeHTa pekoMeHAyeTcs MPHUHUMATH II0
pe3yibTaTaM CpaBHHUTENBHEIX JlabopaTopHbIX onpenenenuii BIIKs u BIIK,,,, (He MeHee BOCEMU ONpeAeNeHu 3a TOJI,
HEe MEHee JBYX OIpeieieHNH B KBapTai). IIpy OTCYTCTBMM TaKMX JaHHBIX IJISl TOPOJICKMX CTOYHBIX BOJ JIOIYCKAaeTCs
UCIONB30BaTh cienytomme kodhduimentsr nepecyera BIIKgB BIIK,,,: HeoCBeTIeHHAs, OCBeTicHHas - 1,2;

OHOJIOrMYEeCKH ounieHHas - 1,65.
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IIpuemuas kamepa

ITpunoxxenue 6.

Tabnuua 4 — Tunopasmepsl IPUEMHBIX KAMEP OYUCTHBIX COOPYKEHUI

IIponyckHas [wnameTtp Mapra . Pasmepn!r kamepsl
CIIOCOOHOCTD, JI/C | TPyOOIIPOBOIOB, MM HE Z;ZIII){;H (AxBxH), M
31 2 x 150 [1K-2-15 1000x1500x1200
35 2 x 200 [1K-2-20 -
83 2 x 250 [1K-2-25 -
134 2 x 300 [1K-2-30a -
182 2 x 300 [1K-2-306 -
280 2 x 400 [1K-2-40 -
393 2 x 500 [1K-2-50 1500%2000x1600
467 2 x 600 [1K-2-60a -
610 2 x 600 [TK-2-600 -
750 2 x 700 [1K-2-70 1600%2500%1600
917 2 x 800 [1K-2-80 -
1140 2 x 800 [1K-2-80 -
1390 2 x 900 [1K-2-90 2000x3200%2000
1810 2 x 1100 [1K-2-110
2210 2 x1200 [TK-2-120a
2450 2 x 1200 [1K-2-1206
2920 2 x 1200 [1K-2-1206




PemeTrkn

Tabsmua 5 - OCHOBHBIE TOKA3aTEJIM MEXaHU3UPOBAHHBIX PEIIETOK

IIpunoxenue 7.

Mapka Homunaneheie | Hupruna Yucno Tonmuna Pamnyc Macca, kr
pasMEPEL KaHalla B | IpO30pOB CTE€HKHU, MM | IIOBOPOTa
kaHana BxH, | mecte R, Mm
MM YCTaHOBKH
peuieTku A,
MM
MI" 5T 2000x3000 2290 84 8 3810 2691
MI' 6T 2000x2000 2290 84 8 2850 2129
MI' 7T 800x1400 950 31 8 2100 1342
MI" 8T 1400x2000 1570 95 8 2850 1828
MI 9T 1000x1200 1140 39 8 2050 1329
MI 10T 1000x2000 1200 39 8 2850 1436
ML 11T 10001600 1200 39 8 2425 1387
MI 12T 1600x2000 1790 64 8 2850 1949
PMVY-1 600x800 685 21 6 - 650
PMYV-2 10001000 1550 39 6 - 965
PMV-3 1000x2000 1550 39 6 - 1220
PMVY-4 15002000 2035 60 6 - 1560
PMYV-5 2000x2000 2535 84 6 - 1850
PMYV-6 2000x2500 2535 84 6 - 2000
PMV-7 2500%3000 3035 107 6 - 2300
Tabmuia 6 - Urcmo pabo4ymnx u pe3epBHBIX PEIIETOK
Hucno pemerok
Tun pemerku
pabounx pPE3EPBHBIX
C MexaHU3HpPOBAHHBIMU TPaOIsIMU U C
IPO30paMH IMPUHOU, MM:
cB. 20 1 u 6osee 1
16-20 Jo 3 1
Csn. 3 2
PemieTku-npoOuiiku, ycTaHaBIMBaEMbIE:
Ha TpyOoIpoBoaax Mo 3 1
(C py4YHOM OUYHCTKOM)
Ha KaHaJiax o 3 1
Cs.3 2
C py4HOI OYMCTKOM 1 -
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Tabnuma 7- KomuuecTBo 0TOPOCOB, CHUMAEMBIX C PEHIETOK Ha | Yell., J1/Tof

[IIuprHa NpO30pOB PELMIETOK, MM

KonuuecTBo 0TOpOCOB, CHUMAEMBIX C
pemnieTok Ha 1 gen., ja/ron

16-20 8
25-35 3
40-50 2,3
60-80 1,6
90-125 1,2
Ta6muma 8 - OcHOBHBIE TOKA3aTEIN PEIIETOK-IPOOUIIOK
Mapka | MakcumansHa | [Hupuna | Cymmapnasa | uamerp Hacrora MomnocTb Macca
s IPOITyCKHAsl | IEJCBBIX | IUIOMAAb | OapabaHa, | BpallleHUs AJICKTPOJIBU | arperara
CIOCOOHOCTh, | OTBEPCTH LLIEJIEBBIX MM Oapabana, rarens, KBt , KT
M3/a W, MM OTBEPCTHIA, MuH
oM
P/1-100 30 8 76,4 100 85 0,27 85
PJ1-200 60 8 190 180 53 0,6 320
PJ1-400 420 10 1190 400 31 0,8 660
P/1-600 2000 10 4550 635 31 1,5 1800
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Ilecko10BKH

ITpunoxxenue 8.

Tabnuna 9 - PacueTHslie mapameTpsl JjIs1 IECKOJIOBOK PAa3JIMYHBIX THUIIOB

TunpaBamyae | CKOPOCTH OBMKEHUS CTOYHBIX BOA Vs, [[myOmna | KommaecTso BnaxHnocts
cKas M/C, TIpH IPUTOKE H, M | 3agep:xuBaemMor necka, %
IleckoioBka KPYIHOCTh |MUHUMAJIBLHOM | MaKCHUMaJbHOM 0 IIECKA, JI/49e.-
necka U, CyT

MM/c
["opusoHTaNBHAS 18,7-24,2 0,15 0,3 0,5-2 0,02 60 55-60
Aspupyemas 13,2-18,7 - 0,08-0,12 0,7-3,5 0,03 - 90-95
TanreHnmagpHas 18,7-24,2 - - 0,5 0,02 60 70-75

Tabauma 10 - 3nauenne koddpdunmenta K

Huamertp 3navyenune Kg B 3aBUCHMOCTH OT TUIIa IECKOJIOBOK U OTHOILICHUS
I'mppaBnuyeckas
3a/1epKUBAEMBIX mMpHHKL B K riryouHe H adpupyeMbIX IeCKOJIOBOK
KPYTIHOCTH IecKa Ug,
4acTHI] [1ECKa, /e COPU30HTAJIbHBIE a’pUpyeMble
MM B:H=1 B:H=1,25 B:H=15
0,15 13,2 - 2,62 2,50 2,39
0,20 18,7 17 2,43 2,25 2,08
0,25 24,2 1,3 - - -

[Ipy mpOeKTUPOBAHUM TECKOJIOBOK CIIEIyeT MPUHUMATh OOIME pacyeTHbHIC
napameTphl IS IECKOJIOBOK PAa3IMYHbBIX TUIIOB O Tadyuiie 9:

a) Il TOPU3OHTAIBHBIX MECKOJOBOK - MPOJOKUTEIBHOCTh MPOTEKaHUS
CTOYHBIX BOJI IPU MaKCUMaJILHOM Mputoke He Menee 30 c;

0) JUTsl a3pUPYEMBIX MIECKOJIOBOK:

YCTaHOBKY a’paTOpOB M3 JbIpYATHIX TpyO - Ha Tiyouny 0,7 Hs Boib ogHOM
13 MPOJOIBHBIX CTEH HAJI JIOTKOM JIJIsl cOOpa TMecKa;

WHTEHCHUBHOCTD adparuuy - 3-5 MY/(MPX 1),

MOTIEPEYHBIN YKIIOH THA K IeCKOBOMY JIOTKY - 0,2-0,4;

BIIYCK BOJBl - COBIAJMAIOIINNA C HANPaBICHHEM BpaIlCHUS BOJLI B
MTECKOJIOBKE, BBITTYCK - 3aTOTUICHHBIN;

OTHOIIICHHE IMUPUHBI K TTTyOuHe otaenenus - B:H = 1:1,5;

B) IS TAHTEHITMAIBHBIX TIECKOJIOBOK:

Harpy3ky - 110 M%/(M° X 4) IpH MaKCHMAJIbHOM IPUTOKE;

BITYCK BOJIBI - TIO KAacaTEIbHOM HAa BCEH pacyeTHOU IIyOHHE;

rIIyOWHY - paBHYIO TIOJIOBUHE JUAMETPA;

TaMeTp - He Ooliee 6 M.

VYnanenue 3aaep:KaHHOTO IIeCKa M3 TMECKOJIOBOK BCEX THIIOB CIEAyeT
IpeIyCMaTPUBATh:

BPYUHYIO - IpH 00beme ero 1o 0,1 m%/cyr;

MEXaHUYCCKUM WJIM THAPOMEXaHUYCCKUM CITIOCOOOM C TPaHCIOPTHPOBAHUEM
necka K TpUSIMKY ¥ TIOCIHSAYIOIIMM OTBOJOM 3a TIPEACNbl  IECKOJIOBOK
THAPORJIeBATOPaMH, ITECKOBBIMH HACOCAMH U JIPYTUMHU CTIOCOO0aMU - TIpu 00BEMe €To
cebime 0,1 m%/cyr.

KonnuectBo mecka, 3aepKUBaeMOro B MECKOJOBKaX, JJisi OBITOBBIX CTOYHBIX

BOJ Ha/UIeKUT npuHuMath 0,02 1/(denxcyT), BiaxkHOCTh necka 60 %, o0beMHBII Bec
3
1,5 t/m°.
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OObeM TECKOBOrO MpUEMKa CleAyeT NPUHUMATh He Oosiee ABYXCYTOUYHOTO
o0beMa BBINAJAIOIIEIO MECKA, YroJl HAKIOHA CTEHOK IMpUSMKAa K FOPU30HTY - HE
meHee 60°.

JUis noACcylmMBaHUS IECKa, IMOCTYIMAKOLIEro M3 MECKOJIOBOK, HEO0OXOIUMO
OpelyCMaTpuBaTh IUIOLIAJAKKA C OlpPaXJAOIMMHM BaJMKaMu BbICOTOM 1-2 M.
Harpysky Ha IUIOMAAKy HAIEKHT IpeIyCMaTpUBATh He Gomee 3 M°/M° B TOJ MpH
YCIOBUH IIEPUOJMYECKOrO0 BbIBO3a IIOJACYIICHHOI'O IIeCKa B TEYEHHE TIOJa.
JlomyckaeTcsi MPUMEHATh HAKOIUTENM CO CJIIOEM HaIlyCKa IecKka 10 3 M B TOJ.
VYaansgeMyro ¢ TECKOBBIX IUIOMIAAOK BOAY HEOOXOAMMO HAaIpaBisATh B Hadajo
OYHCTHBIX COOPYKEHUM.

JInst che3na aBTOTPAHCIOPTA HA MECKOBBIE TUIOMIAJKU HAIJIEKHUT YCTPAUBaTh
nauayc ykiaonom 0,12-0,2.
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Tabnuua 11 - OcHOBHBIE pacyeTHBIE TApaMETPhl OTCTOMHUKOB

IlepBuuHbIC OTCTONHUKH

ITpunoxxenue 9.

Pabouas CxopocTh VYkion
Koaddurment
o rnyouna |[upuna By, pabouero THUIIA K
OTCTOMHHUK HCIIOIB30BaHUSA
qacTHHeet, M IIOTOKA Vy, HJIOBOMY
o0bema Kigt
M MM/C OPUSIMKY
["opu3oHTaIBHBII 0,5 1,5-4 2Hset - SHget 5-10 0,005-0,05
Panmnanbubrii 0,45 1,5-5 - 5-10 0,005-0,05
BeprukanpHblit 0,35 2,7-3,8 - - -
C Bpamarmmumcs cOOpHO- 0,85 0,8-1,2 - - 0,05
pacrpeneuTeIbHbIM
YCTPOHCTBOM
C HHUCXOIALIE-BOCXOIAIIUM 0,65 2,7-3,8 - 2Uo - 3Uq -
IIOTOKOM
C TOHKOCJIOMHBIMU 0,5-0,7 0,025-0,2 2-6 - -
OJIOKaMu:
MIPOTUBOTOYHAS
(npstMOoTOYHAs) cxema
paboThI
TepeKpecTHas cxema 0,8 0,025-0,2 15 - 0,005
paboThI

Tabnuna 12 - [IpoaomKuTeIbHOCTh OTCTAaUBaHUS

[Tpoa0KUTETLHOCTh OTCTauBaHKS tset, C, B citoe hy = 500 MM mpu
Oddext ocBernenus, % KOHIIEHTPAIlMH B3BEIIECHHBIX BEIIECTB, MI/JI
200 300 400
20 600 540 480
30 960 900 840
40 1440 1200 1080
50 2160 1800 1500
60 7200 3600 2700
70 - - 7200
0,4{ =
|
il \A\
1

TS

N

100

200

300

UYeptex 1 - 3aBUCMMOCTD MOKa3aTeNs CTEMNEHH Ny OT UCXOAHON KOHIEHTPAIIMU B3BEIICHHBIX
BEIIIECTB B TOPOJICKMX CTOYHBIX BOJIaX MpH d(peKTe oTCTanBaHUs

1-9=50%;2-5=60%;3-25=70%
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ITpunoxenue 10.

A3pOoTeHKH
Tabnuna 13 - [lapaMeTpbl a3pOTEHKOB
Pmax, MI' Ko, mr
CTo4YHbBIE BOABI BIIK, /(1) Kj, Mr BITK ;o /1 O/ @, 1/t S
T'opojckue 85 33 0,625 0,07 0,3
[Ipou3BOICTBEHHBIE:
a) HedTenepepabaTHIBAIOIINX 3aBOJIOB:
| cucrema 33 3 1,81 0,17 -
Il cucrema 59 24 1,66 0,158 -
0) a30THOW NPOMBIIIIEHHOCTH 140 6 2,4 1,11 -
B) 3aBOJJOB CHHTETHYECKOTO KaydyKa 80 30 0,6 0,06 0,15
T) LEJUTI0I03HO-0yMaKHOM
MPOMBIIUICHHOCTH:
CyTb()aTHO-TIEILTIOIO3HOE TIPOU3BOACTBO 650 100 1,5 2 0,16
CYTb(QUTHO-IEIITIOIO3HOE TIPOU3BOACTBO 700 90 1,6 2 0,17
) 3aBOAOB  HCKYCCTBEHHOTO  BOJIOKHA 90 35 0,7 0,27 -
(BUCKO3BI)
e) pabpuk nepBUIHO 00PaOOTKH MIEPCTH:
| ctymens 32 156 - 0,23 -
Il crymiens 6 33 - 0,2 -
) JPOKKEBBIX 3aBOJIOB 232 90 1,66 0,16 0,35
3) 3aBOJIOB OPTaHUMYECKOTO CHHTE3a 83 200 1,7 0,27 -
1) MHUKPOOHOJIOTMIECKOW TPOMBIIIJICHHOCTH:
MIPOM3BOJICTBO JIN3WHA 280 28 1,67 0,17 0,15
MIPOM3BOJICTBO OMOBHTA M BUTAMHUIIMHA 1720 167 1,5 0,98 0,12
K) CBUHOOTKOPMOYHBIX KOMILIEKCOB:
| crymens 454 55 1,65 0,176 0,25
Il crymienn 15 12 1,68 0,171 0,3
Tabnuua 14 - KosdduumeHT, yauTbIBarONIMi TUI aspaTopa
forl fat 0,05 0,1 0,2 0,3 0,4 0,5 0,75 1
Ky 134 | 147 | 168 | 189 | 194 2 213 | 23
Ja max, M/(M2-1) 5 10 20 30 40 50 75 100
Tabnuna 15 - Koaddunuent, 3aBUCUMBII OT rTyOUHBI TOTPYKEHUS adPATOPOB
ha, M 0,5 0,6 0,7 0,8 0,9 1 3 4 5 6
Kz 04 | 046 | 06 | 08 | 09 | 1 | 208|252 292 33
Jamin, M/(M°-1) 48 | 42 | 38 | 32 | 28 | 24 4 35 | 3 2,5
Tabmuna 16 - KoaddunuenT kauecTBa BOIbI
faz Mfat 0,05 0,1 0,2 0,3 0,4 0,5 0,75 1
Ks 0,59 0,59 0,64 0,66 0,72 0,77 0,88 0,99
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NioyniioTHuTe 1M

Tabnuna 17 - [lapaMeTpbl WIOYIIIIOTHUTENCH

ITpunoxxenne 11.

BraxHOCTh yIJIOTHEHHOTO [TpomomKUTEIBHOCTD CkopocTh
aKTHBHOIO ujia, % YIUIOTHEHUS, 4 JIBYKCHMS
XapakTepucTuka YIuioTHUTENb KUJKOCTH B
H30LITOYHOIO OTCTONHOI 30HE
AKTHBHOI'0 MJIA . . . _| BEpTHKAIBLHOIO
BEPTUKAIbHBIN|paIuabHBIN|BEPTHUKAIbHBIN | pauaibHbIMI
WJIOYIUIOTHUTEIIS,
MM/C
HUnoBas  cmecp w3 - 97,3 - 5-8 -
a’POTEHKOB c
KoHIeHTpanued 1,5-3
/1
AKTHUBHBII Wl U3 98 97,3 10-12 9-11 He 6omnee 0,1
BTOPHUYHBIX
OTCTOMHHUKOB c
KOHIICHTpauueu 4 r/1
AKTHUBHBIH W U3 30HBI 98 97 16 12 -15 To xe
OTCTauBaHUSA
a’POTEHKOB-
OTCTOMHHMKOB C
KOHIIeHTpanuen  4,5-
6,5 r/n

65




ITpunoxxenune 12.

MeTaHTeHKH

Tabmuna 18 - @akTuueckas BIaXHOCTb OCaaKa

CyrouHas 103a 3arpy»aeMoro ocanka /Jmt, %, IpH BIAKHOCTH
Pexxum cOpaxuBaHus 3arpy’kaemMoro ocazika, %, He 6oiee
93 94 95 96 97
Me3zohunbHbIIH 7 8 8 9 10
TepmodunbHbII 14 16 17 18 19

Ta6nuna 19 - OcHOBHBIE MOKA3aTENN 10 TUIIOBBIM MPOEKTaM METAHTCHKOB

ITone3nspii | Beicota, M CtpouTenbHbI 00bEM, M
00BeM
Huamerp, . KHOCKa
OJTHOT'O BEPXHETO | HWIMHAPUYECKON | HUKHETO | 3JaHus .
M ra3oBOH
pesepByapa, | KoHyca 4acTu KOHYCa o0cmy)KUBaHUS
ceTu
MV
10 500 1,45 5 1,7
12,5 1000 19 6,5 2,15 652 100
15 1600 2,35 7,5 2,6 2035 112
17,5 2500 2,5 8,5 3,05 2094 136
20 4000 2,9 10,6 3,5 2520 174

Tabnuua 20 - KoadduireHT, 3aBucaiuii oT BIa>KHOCTH 0CaIKa

3nauenue kodddunrenta K, mpu BIaxXHOCTH 3arpy’kaeMoro ocajaka, %
Pexxum cOpaxxuBanust
93 94 95 96 97
Me3zobunbHbIH 1,05 0,89 0,72 0,56 0,40
TepmodunbHbIH 0,455 0,385 0,31 0,24 0,17
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HNiaoBbIe II0AAKH

Tabmauna 21 - OCHOBHBIE TOKA3ATEN WIOBBIX TUIONIAI0K

ITpunoxxenue 13.

MnoBeie miomanku

KacKaJHbIE C
OTCTauBaHUEM
Ha Ha UCKYCCTBEHHOM "
XapakTepucTuka Ha MOBEPXHOCTHBI | IJIOMIAAKHU-
ocagka ecTecTBEHHO | o o1 BCHHO acaibTO0CTOHHO M yIaJIeHHEeM | YIUIOTHUTEI
M ocropamyy | M OCHOBAHHH| - M OCHOBaHWM C | " BOIBI "
C IAPEHAKOM JPEeHAXEM a
€CTECTBCHHOM
OCHOBAHHUH
COposxennas B 1,2 15 2,0 15 15
Me30(HITBHBIX
YCIIOBUSAX CMeCh
ocalka u3
MIEPBUYHBIX
OTCTOMHMKOB u
AKTHUBHOI'O W14
To xKe, B 0,8 1,0 1,5 1,0 1,0
TepMOPUITBHBIX
YCIOBUSX
COpoKeHHBIH 2,0 2,3 25 2,0 2,3
0CaJIoK u3
MIePBUYHBIX
OTCTOMHHUKOB 174
0CaJIoK u3
JBYXBAPYCHBIX
OTCTOMHHMKOB
AdpobHO 1,2 15 2,0 15 1,5
CTaOUIM3UpOBaHHAS
CMECh  aKTHBHOI'O
Wila W ocaJkKa wu3
MIEPBUYHBIX
OTCTOMHUKOB  HJIH
CTaOUIN3UPOBAHHBI
W aKTUBHBIN M
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UYeprex 2 - Knumatnueckue k03P GUITMEHTHI 711 OTPESTICHIS BETHIUHBI
Harpy3Ku Ha WIOBbIE TUIONIAIKHU (CIUIONIHBIC U TyHKTUPHBIC JTUHUHN) U
MPOJIOJKATELHOCTH MEPUOoia HAMOPaXKMBAHUS HA WIOBBIX IUIONIAIKaX, THU
(TOoUueUHbIC JTUHUN)
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ITpunoxenue 14.

I'enepajbHbBIA IVIAH OYMCTHBIX COOPYKEHUM KAHAJIU3ALNH
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————— FKCRHKBH U 308HUH Y EO0PUXEHUL- — —

N no
HoumeHoBoxue Mpure~oHUE

nAOHY

1 |ABK

7 |[lpero¥HO® HOCDCHOS® CMOHLUSA

3 |NpoxpoHos

4 |lopox

5 |lMeckobue naowaodku N N

& |lpueMHOR KOMEPD

300HUE pelWwemoK

8 |[opusoHmonsHee neckonobku
9 |HococHos cmokuus

10 |MepbusHbe zopU3DHMOARHLE DMCMOLHUKU
11 |Aspomenku-BumecHumenu
12 |Bmopu4kee z0puU3DHMOALHEE OMCMOOHUKU

13 |MaounaomHumenu

14 |Memoxmenku
15 |lo3zonedep

16 |KomensHOR

17T |YP-u3ny4eHue © npuMeHesueM yaemposbyko

18 |Uxekobul pdezboxubomens ocodkn
19 |KoMepo nepekmo4EHUR C HOCOCOMU
20 [Nomok Mopwons
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ITpunoxxenue 15.

ILnan n Pa3pe3 rOPpU30HTAJTBHOIO OTCTOMHHUKA

C nnAH E

"l
i
0.53

CTS0R OCBETA,

J_FHB

Macmrad 1 : 100
Paauep_u B M
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