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AKT COI'JTACOBAHUA

HA MeTOAMYECKHE PEKOMEH/IAIUN 10 BHINOJHEHUI0 KYPCOBOI0 MPOEKTA
no IIM.03 «BpinoJiHeHHe padoT M0 OYUCTKE MPUPOAHBIX H CTOYHBIX BOJ M
KOHTPOJII0 Ka4YeCTBEHHBIX MOKAa3aTeJiei»,
pa3padorannbix npenoaasaresieM I'BITIOY HO:xxHo-Ypanbckoro
roCyapCTBEHHOI0 TEXHUYECKOr0 KoOJLIeAKa XUuAMATYLJIMHON A.A.

Meroauyeckre peKOMEHAAIMU 1O BBIMOJHEHUIO KPOCCOBOIO IPOEKTA I10
[IM.03 «BpinonaHeHue padboOT MO OYMCTKE MPUPOIHBIX M CTOYHBIX BOJ M KOHTPOJIO
KaueCTBEHHBIX TIOKa3aTenei»,  pa3paboTaHbl B pamMKax pabodeil mporpaMmbl
npo(ecCHOHaTBLHOTO MOJYJS, SBJSIONIETOCS YacTbl0  MPOrpPaMMbl MOATOTOBKU
crienuanucToB cpeaHero 3seHa B cootrBercTBuu ¢ OI'OC no cnemmansroct CIIO
08.02.04 BogocHabxeHue U BOJIOOTBEACHIE 0a30BOM MOATOTOBKU B YACTH OCBOCHUS
OCHOBHOT0 BuAa npodeccuonanbHoi nedarensHoctd (BAII): Beimonnenue padoT mo
OUYHMCTKE MPUPOJTHBIX U CTOUYHBIX BOJ| U KOHTPOJIO KaUYEeCTBEHHBIX MOKa3aTesen u
COOTBETCTBYIOIIMX MpodeccuoHanbHbix kommerennuii (I11K).

Hacrosdmue wMeTonuyeckue pEKOMEHAAIMU IO BBIIOJHEHUIO KYpCOBOIO
MPOEKTA MPEJCTABISIOT COOOM WHIMBUAYaIbHbIC MPAKTUUECKUE 3aJlaHUS U CITy>KaT
JUTSL 3aKPETUICHUsS Y CTYJICHTOB CHEIUAIbHBIX 3HAHUW M YMEHHUH MPHU OMpeaesieHun
METOJla OYHMCTKM CTOYHBIX M OCHOBHBIX MapaMeTPOB OUYHUCTHBIX COOPYKEHUI
CTOYHBIX BOJI.

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

Metoauyeckre peKOMEHAAIMKW MO BBHIMOJIHEHUIO KYpPCOBOTO TMPOEKTa IO
[IM.03 «BsimonHeHue paboT MO OYHCTKE MPUPOTHBIX M CTOYHBIX BOJ M KOHTPOIIIO
KAueCTBEHHBIX TIOKa3aTesei» COOTBETCTBYIOT YCTAHOBJICHHBIM TPEOOBAHUSAM M

MOTYT OBITH PCKOMCHAOBAHBI JJI UCIIOJIb30OBAHHUA B y‘—Ie6HOM mponccce.
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IlosicHuTe ILHAA 3aIMCKA

KypcoBoii npoekT pa3paboTaH B pamKax MporpaMMbl MNpo¢hecCHOHATBHOTO
Monaynst [IM.03, sBasitomierocs 4acTbl0 MPOTrpaMMbl MOJATOTOBKH CIEIIMAIMCTOB
cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mno cnenmansHoct 08.02.04
BonocnabxxeHue M BOJOOTBe/NeHHE ©a30BOM MOATOTOBKM B YacTU OCBOCHMS
OCHOBHOTO BHja mipodeccronansuoit nearensHocty (BII): ): Beimonnenue padot
[0 OYMCTKE MPUPOJHBIX U CTOYHBIX BOJ M KOHTPOJIIO KaYECTBEHHBIX MOKa3aTeseu
U COOTBETCTBYIOMUX Npodeccronanbubix komnerenmuii (I1K).

Ha BbImONIHEHHE KYpCOBOTO MPOEKTa MPOorpaMMoil BeizieseHo S0 4acos.

BrlnonHeHre KypcoBOTO IPOEKTa MpeycMaTpUBAET CBOEH LIETBIO:

- dbopmupoBanue npodeccuoHaIbHON HAMIPABICHHOCTH, CHCTEeMAaTH3alllu,
3aKpEIJICHUIO U PACIIMPEHUIO MOJYUYEHHBIX BO BpeMsi OOy4YEHHUSI TEOPETUUYECKUX U
MPaKTUYECKUX 3HAHUU TPU TMOCTAHOBKE M PEUICHUM pa3pabOTaHHBIX B KYpCOBOM
npoekre 3amad no nporpamme MJIK 03.01. OuncTtka W KOHTPOJb KadyecTBa
MPUPOAHBIX U CTOYHBIX BOA. [IM.03 BrinonHenue paboT M0 OYMCTKE MPUPOJHBIX U
CTOYHBIX BOJ U KOHTPOJIIO KQU€CTBEHHBIX MTOKa3aTeeH:

— CIIOCOOCTBYET Pa3HOCTOPOHHEN MOATOTOBKE CTYJICHTOB K
IIPOU3BOJICTBEHHOM JCSATEILHOCTH B COBPEMEHHBIX YCIIOBUSX;

— OBJIaJICHUE YKa3aHHBIM BUJIOM NMPO(ECCUOHAIIBHOM JIeSITEILHOCTH.

BrinmonHeHne KypcoBOro MpoeKTa HaIpaBiieHO Ha (pOpMHUpOBaHHUE DJIEMEHTOB
CIECYIOIINX KOMIICTCHINM:

OK 1. Buibupate cmocoObl pemieHds 3aaad  MpoQecCHOHATBHON
NEATEIbHOCTH, MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM

OK 2. OcymecTBisTh MOWCK, aHAIW3 W HWHTEpHpeTanuio uH}opmaiuu,
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HE0OXOIUMOM ISl BBIMOJIHEHUS 3a]1a4 Mpo(dheCcCUOHATBHOM NeATeIbHOCTH

OK 3. [InanupoBaTh M peaqu30BbIBATh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JMYHOCTHOE PA3BUTHUE

OK 4. PaGoTaTh B KOJIJIEKTUBE U KOMaH[ie, 3P(HEKTUBHO B3aUMOICHCTBOBATh
C KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMHU

OK 7. CopelicTBOBaTh COXPAaHEHUIO OKpYyXarouien Cpepl,
pecypcocoepexennto, 3 PEeKTUBHO AEHCTBOBATH B YPE3BEIYANHBIX CUTYAITASIX

OK 9. Hcnonb3oBath WH(GOPMALMOHHBIE TEXHOJOTHH B MPO(ECCUOHATHEHON
NEeATENbHOCTH

OK 10. ITonws3oBaThes podhecCUOHAIBHONM TOKYMEHTAIME! Ha
rocyJapCTBEHHOM U HHOCTPAHHOM S3BIKE

[IK 3.1. Pa3pabarbiBaTh TEXHOJIOTHYECKUH MPOIECC OUUCTKU MPUPOIHBIX U
CTOYHBIX BOJ

YMEHUUL:

— BBIIIOJIHATh KOHTPOJIb 332 COOJIOJEHUEM SKOJOTMYECKHUX CTaHAApTOB H
HOPMATHBOB 10 OXPaHE OKPYKAOIIEH CPEMBL;

3HaHUU:

— TUTHEHUYECKUE TPeOOBaHUS K KayeCTBY MUTHEBOM BOJABI U CAHUTAPHBIC
HOPMBI OYMIIEHHBIM CTOYHBIM BOJIAM M BOJAM BOJOEMOB PA3JIMYHOIO HA3HAYECHHS,

— METO/Ibl U TapaMeTPbl KOHTPOJIS IPUPOJHBIX U CTOYHBIX BOJ.

JIns BBINOJIHEHHWS KYpCOBOTO MPOEKTa CTYIAEHTHl JOJKHBI HMETh
JOCTAaTOYHO BBICOKHI YPOBEHB ITOATOTOBKH IO CIECIYIOUIUM TEMaM:

Tema «CoBpeMeHHBIE TIPOOJIEMBI OUYHUCTKH MOBEPXHOCTHOTO cToka» [IM.03.
BeinonHenre paboOT MO OYMCTKE NOPUPOAHBIX M CTOYHBIX BOJ M KOHTPOJIIO
Ka4eCTBEHHBIX ITOKa3aTesen

Tema «OTedyecTBEHHBIN U 3apyOEkKHBIN OMBIT B MPEAOTBPALLEHUH 3arps3HEHUI
BOJI IOBEPXHOCTHBIM CTOKOM € Topojickux Tepputopuii» [IM.03. Beinonnenue padot
0 OYMCTKE MPUPOIAHBIX U CTOYHBIX BOJ M KOHTPOJIIO KaYE€CTBEHHBIX MOKa3aTee

Tema «Knaccudukaius 3arpsa3HEHHBIX CTOYHBIX BOJ MO MPOUCXOXKIECHUIO U
¢usnueckomy cocrosiauto. [TJIK u ITJIC. MeTonuka pacdeTa HEOOXOAMMOM CTENIEHU

OYMCTKH CTOYHBIX BOI».



Tema «OCHOBHBIE METOIBI OYMCTKM CTOYHBIX BOJA. Pemerku. IleckosoBku.
[leckoBbi€ MIOMIATKHA U OYHKEPHD».

Tema «Otcroitnuku. OcHoBHbIe THMBL. Pacuer. Ouenka 3¢GeKTUBHOCTH
pabotel. IIpeaspaTopsl U OHOKaorynsaTopbl. MeTonuka KOMIIOHOBKH COOPY>KEHHIM
MEXaHUYECKON OUHUCTKI.

Tema «CoopyxkeHusi OMOJIOTHYECKON OYUCTKU CTOYHBIX BOJI B €CTECTBEHHBIX
U HCKYCCTBEHHO coO3HaHHbIX YychoBusax. Omenka sddextuBHOCTH. OCHOBHBIC
HaIpaBJICHUS HHTCHCU(UKAITNN paOOThl adPANIMOHHBIX COOPYKCHHI.

Tema «Btopuunbie otctolinuku. WnoymiotHutenu. Mertoasl (¢u3uKo-
XUMHUYECKOU OUHUCTKHY.

Tema «Metonbl 00e33apakMBaHUsl CTOYHBIX BOJA. Xjopatopbl. CMmecuTesnu.
KonTakTHble pe3epByapbl. BbIITyCK CTOUHBIX BOJ B BOJOEMY.

Tema «CocTaB U CBOWCTBA OCA/IKa NMEPBUYHBIX U BTOPUYHBIX OTCTOMHUKOB.
Coopyxenust i cOpaxuBaHusi ocajgka. OO0e3BOKMBaHME OCAIKOB. TepMmuueckas
cymika ocagkoB CBy.

B Hacrosimiee BpeMsi B HOBBIX SKOHOMHYECKHUX YCJIOBHUSIX OOpa3oBaHUE
OpeCTaBiIsieT co0OM MpoLecc He TONbKO OOyYeHHUs, HO U BOCIIMTAHUS U Pa3BUTHUS
CTYJIEHTa KaK JUYHOCTH, MPEICTABISAIONINIA HHTEepEC AJid 00IIecTBa U rocynapctea. B
ATUX YCJIOBHSX COAepKaHue OOpa3OBaHMS OPUEHTHUPYETCS Ha CaMOOIPEACIICHHUE
JUYHOCTH, HA CO3JAaHUE YCIIOBHM Uil €€ caMOpealu3aliy YXK€ MPHU BBITOJTHEHUU
TaKMX CAMOCTOSITENBHBIX PA00T, KAKUM SIBJISIOTCS KypPCOBBIE MPOEKTHI U CIEIYIOIIHIA

34 HUMH I[HHHOMHBIﬁ ITPOCKT.

1. KypcoBoe npoekTupoBanme
KypcoBoe npoekTrpoBaHue sBISETCS aKTUBHON (POpMOiIl 00ydeHUs CTYJCHTOB
u npegycMmorpeHo yueOHbIM IutanoM MJIK.03.01 Ounctka M KOHTPOJH KadyecTBa
MPUPOJHBIX U CTOYHBIX BOJ. OOBEM MpoeKTa ompenensercs 3agaHuemM. Paborta Hax
KYPCOBBIM MPOEKTOM TOJIpa3/ICISETCs Ha ITAIbI:
° Amnanns u 000011IeHHe UCXOIHBIX JTaHHBIX
o HenocpeacTBeHHOE MPOSKTUPOBAHUE;

o OdopmiieHre MPOeKTa U €ro OTKPbITas 3aIUTA.



1.1 Ileau u 3aga4M KYpCOBOI0 MPOEKTHUPOBAHMS

KypcoBoe mnpoekTtupoBaHue, Kak akTMBHas ¢GopMa M 3aBEpLIAIONIMNA ATan
oOyuenuss o MJIK.03.01 «OuucTtka U KOHTPOJIb KayecTBa MPUPOAHBIX U CTOUHBIX
BO» UMEET CIEAYIOUIUE 3a/1aUu:

— 3akpenuTs U pacuputh 3HaHug 1Mo MJIK.03.01 «Ounctka 1 KOHTPOIIH
KAaueCcTBa MIPUPOJIHBIX U CTOUYHBIX BOY;

— JlaTb BO3MOXHOCTb MPOSIBUTh M Pa3BUTh TBOPUYECKHE CIOCOOHOCTH,
VWHULIMATUBY, CAMOCTOSITEIbHOCTh B TMPUHATHH PELIICHUW C TMOCIEAYIOWEH UuX
KPUTUYECKOM OLIEHKOM;

— OOyuuTh MOJIB30BATHCS CIIPABOYHOM JUTEPATYPOU, CTAHAAPTOB U MHBIX
CIIPaBOYHBIX MATEPUAJIOB.

B KypcoBOM mpoeKTe CTyIEHT JNOJDKEH NPOSBUTH JTOCTUTHYTHIA UM YPOBEHBb
TEOPETUYECKON MOATOTOBKHU, KOTOpas MPEANOIaracT yMEHHUS:

- OPUMEHATh  CTaHAAPTBl  EOMHOM  CHCTEMBI  KOHCTPYKTOPCKOM
nokymeHTtauu (ECKJI), monp3oBarbesi CTpOUTENbHBIMH HOpPMamMu U MPABUIAMH
(CHulI);

- BBIIIOJIHATH PACYET OYMCTHBIX COOPYKEHUI;
- MI0JIH30BaThCS TaOIUIIAMU U CTIPABOYHON JTUTEPATYPOH.

- BBIIIOJIHATH PAcCyYeThl 110 OINPEACIICHUI0 KOHUEHTPALMM 3arpsA3HEHUs
0OII[Er0 CTOKA;

- BBIMOJIHATH PACUEThI MO ONPEICIIEHNI0O HEOOXOIUMOM CTENEHU OYUCTKU
CTOYHBIX BOJ;

- OPUMEHATh  KOMIIBIOTEPHBIE  IPOrpPaMMbl  MIPH  NPOEKTHPOBAHUU
OUYMCTHBIX COOPY>KCHUI KaHaJIU3allNH;

— BBITIOJHATH MOAOOP CXeM OYMCTKH CTOYHBIX BOJ;

— BBITIOJIHATH PACYEThl COOPY>KEHUM OYMCTHOW CTAaHIIUU;

— BBITIOJIHATh KOMIIOHOBKY COOPY>KEHHI OYMCTHOM CTAaHLIUU;

B coBpeMEHHBIX yCIOBHSX PBIHOYHOM OSKOHOMHUKHM OLEHKAa YPOBHS
oOpa3oBaHMsl, T.€. €r0 TOTOBHOCTH K Hayally Mpo(ecCHOHATBHON NeATEIbHOCTH, 110

NPUHLNINY «3HAaeM, YyMeeM, HuMeeM (HaBBIKM)» CMENIAeTCd K OLEHKE €ro



KOMITETEHIIUNA — CIOCOOHOCTEW CTYyIEHTa KakK JMYHOCTU MCIOJIb30BaTh CBOM 3HAHUS,
YMEHUS U HABBIKU MIPH BBIMOJHEHUHU TIPO(eCcCHOHATBHBIX 00s13aHHOCTEH.
TpeOoBaHusT K KOMIETEHIMSM pa3HOOOpa3Hbl U JAUKTYIOTCA 00JIaCThIO

npodeccuoHaNbHOM eI TeIbHOCTH.

1.2 OO6mue TpeGOBAHUS K KYPCOBOMY NMPOEKTY

K kypcoBoMy MpoeKTy peabsBisieTcs psia TpeOOBaHuUi:

- Tema KypcoBoro npoekra J0JKHa OTBeYaTh NPOQUIIIO CIENUaIbHOCTH;

- Beinonnenue 4yeprexeil, odopmiieHHE MOSICHUTEIbHOM 3allUCKU B
ctporom coorBercTBuu ¢ ECK/I.

EnuncTBOo  TpeOoBaHMil  mpeamnosiaraeT  MMPOKYI0  HWHULMATHBY  IPHU
MIPOEKTUPOBAHUH B COOTBETCTBHH C OCOOEHHOCTSIMU OOBEKTa M CKIIOHHOCTSIMU TOTO
WM uHOro  cryleHta. (OO0s3aTenbHOM  MNPEANOCHUIKOM — KaueCTBEHHOTO U

CBOCBPCMCHHOT'O BBIIIOJJHCHUE KYPCOBOI'O IIPOCKTA SABJIIACTCA pa60Ta CTyACHTa IIO

rpaduky.

1.3 3anaHue HA KYpCOBO€ NPOEKTHPOBAHUE
3amanne Ha KypCOBOM MPOEKT BBIIAECTCS PYKOBOJIUTEIEM KYpPCOBOTO IMPOEKTA
CTYJICHTY Ha MEPBOM 3aHSTUU IO MPOSKTUPOBAHUIO.

3aganue ohopmiIsieTcs 1Mo eaquHou hopme, MpeACTaBICHHON B MPUIIOKEHUU 2.

1.4 Opraam3zanusi padoThl N0 KyPpCOBOMY IIPOEKTY
PaboTa Ha/m MPOEKTOM COCTOUT M3 HECKOIBKUX ITAIOB:
— a”Haym3 U 00O0OIIEHNEe UCXOJIHBIX JAHHBIX Ha 0a3e KypCOBOTO MPOEKTa IO
(IIM.03.);
— HETOCPEACTBEHHOE MPOEKTUPOBAHUE;
— o(opmieHHE MPOEKTa U ero 3aIluTa.
B memsax KoHTpoOJs  3a XOJOM TPOSKTHPOBAHUS, PYKOBOIWUTETh IPOCKTa

pa3zpabaTbiBaeT TpaduK BbINOJHEHUS. B mpeaycMOTpeHHbIE JHHM NPOLEHTOBKU



CTYJIEHTHI TMPEAbIBISAIOT PYKOBOJUTEIIO BCE MMEIOUIMECS Yy HUX Marepuaibl IO
POEKTY B COOTBETCTBUU C 33JJaHHBIM 00BEMOM padoT.

Tak kak KypcoBOW NPOEKT B OOJIbIIEH €ro YacTH SBIISIETCS CaMOCTOSTEIbHOM
paboTOl CTyJEHTa, MOATOMY CTYJIEHT BO BpPeMsl KOHCYJbTAllUU JOJIKEH 00palaTbCes

K PYKOBOOUTCIIIO, KAK IIPpaBUJIO, C TOTOBBIMH PCIICHHUAMMU.

1.5 Crpykrypa H 00beM KypCOBOI0 POEKTAa

KypcoBoil MpoeKT OYUCTHBIX COOPYKEHUW KaHalIM3alUu pa3padaTbIBaeTCs B
00beMe TEXHHUKO-3KOHOMUYECKOIO0 OO0OCHOBaHMS. B cocTaB KypcOBOro HpoOeKTa
BXOJISIT paCYETHO-TIOSICHUTENbHAS 3aMKicKa U rpaduyeckas 4acTb.

PacueTHO — moscHHUTENbHAs 3alMCKa BBITIOJHACTCS Ha CTaHAAPTHBIX JIMCTax
nucyeit Oymaru gopmata A4 Ha KOMIbIOTEpPE ¢ COOTBETCTBYIOIUM mipupTom GOST
type A, pazmep mpudra 14, unrepnan 1,5 cTpoku.

B coctaB pacueTHO-TIOSICHUTENbHOM 3aMCKH 10JKHBI BXOJIUTH:

e TUTyJIbHBIN JIUCT, yCTAHOBICHHOU (pOopMbI (TpritoxkeHue 1);

e 3ajaHue Ha KypCOBOE MPOEKTUPOBAHUE (MPUIIOKEHUE 2);

e CojaepkaHHe CO CIEeIyIOUMMU PEKOMEHAYEMbIMU pa3eiaMu:

Beenenue

1. icxonHble naHHBIE HA TPOEKTHPOBAHUE

2. O0mras xapakTepucTuka 00beKTa BOJOOTBEICHUS rOpoia

3. OnpeneneHre OCHOBHBIX PAaCUETHBIX XapaKTEPUCTHK IPOEKTa U BBIOOP
CXEMbl OYHMCTKH CTOYHBIX BOJI

3.1  Omnpexnenenue pacyeTHON MPOU3BOIUTEILHOCTH KaHATU3AIIMOHHOM
OYHCTHOM CTaHIIMU

3.2  OmpeneneHue pacyeTHOTO YUCTIA )KUTECH

3.3 OnmnpeneneHre pacyeTHBIX KOHIIEHTPALUN 3arpsI3HEHUH 00IIIero CToKa

3.4 Omnpenenenne TpeOyeMoil CTENIEHU OYUCTKU CTOYHBIX BOJY

3.4.1 Ompenenenne k03 GUIIMEHTA CMEIIICHUS

3.4.2 OmpenencHrue HEOOXOIUMOM CTETICHH OYMCTKHA CTOYHBIX BOI

3.5 BrIO0p cXeMbI OYMCTKH CTOYHBIX BOJ
9



4 PacyeT OYHUCTHBIX COOPYKEHUU

4.1 Pacuet coopy>KeHUM ISl MEXaHUYECKOW OUUCTKH CTOYHBIX BOJ

4.1.1 Ilpuemnas kamepa

4.1.2 Pemetrku

4.1.3 TleckonoBku

4.1.4 TlepBuuHBIC OTCTOMHUKHU

4.1.5 IlpeaspaTopsl u OMOKOATYJISITOPHI

4.2 Coopy>keHusi OMOTOTHUECKON OYUCTKU CTOYHBIX BOJT

4.2.1 buodpunbtpsl

4.2.2 A>poTeHKHn
4.2.3 BropuuHbie OTCTOMHUKHU

4.3 Pacuer coopy>keHuii Jyist 00paboTKH ocaaka

4.3.1 WnoymioTHUTEIH

4.3.2 MeraHTeHKn

4.3.3 WnoBrble IUIOMAIKH

4.3.4 TleckoBrbl€ IIOMIAIKU

4.4 Coopy>keHus 10 00e33apakMBaHUIO CTOYHBIX BOJT

3aKIIFOueHUE

5 Jlureparypa

[TosicauTenpHas 3amucka BeIMONHSETCST B oO0beme 50 — 60 crpaHuir B
AJEKTPOHHOM Buje. ['paduyeckas 4acTh COCTOUT U3 2-X JIUCTOB TEXHOJOTHMYECKOMN
JOKYMEHTAINH, & UMEHHO:

oJluct 1, dopmat Al,A2, «I'eHnIaH OYMCTHBIX COOPYKEHUI, BBINOIHEHHBIH
B Macmtadbe 1:500 wimm 1:1000, ¢ ykazaHuem pa3mMepoB OCHOBHBIX COOPYKEHUU,
TEXHOJIOTMYECKUX TpPyOOIPOBOAOB, HHXKEHEPHBIX CETeH, JOpor, 3JIEMEHTOB
0J1aroycTpOICTBa,

oJluct 2, dpopmatr Al, A2 «Ilnan u pa3pe3 OJTHOTO U3 COOPYKEHUN OUYMUCTHOM
CTAHILUW», BBINOJHEHHBIE B MaciuTade 1:50 wmau 1:100.

Ha nucre cenepanvnozo nnana Heo6X0AUMO PaCHONOKUTH:

— ['panuiibl 0003HaYE€HHOTO 00BEKTA

— 31aHUS U COOPYKEHUS

- [Ipoxonnyro
10



- Hoporu

— YcaoBHbIe 0003HAUEHHUS.

Ha nucre naana u paspesa coopyrcenus HeoOX0IUMO PACHOTIOKUTD:

— [1maH BEIOpAHHOTO COOPYKEHHUS

— Pa3pe3 BEIOpaHHOTO COOPYKEHHUS

— Pa3zmepsl coopyskeHus

— YcaoBHbIe 0003HAUCHMUS

[Io 3aBepmieHMM TPOEKTUPOBAHUS M  3alUTBl  KypCOBOTO  IPOEKTa
PYKOBOJIHMTEIIb ITPOEKTA 3AIOJHSET OJaHK OT3bIBa (IPHIIOKEHHE 3).

B paspgene «Beedenue» YKa3bIBAIOTCS OCOOEHHOCTU OOBEKTa, JaeTcCs
000CHOBaHME  aKTyaJIbHOCTH  pPa3pabOTKH  MPEJIOKEHHONM TEeMbl  IPOEKTAa.
[IpuBoauTcs Kpatkas MH(OpMaALUsA O PEIIAEMBIX B KypCOBOM IPOEKTE BOMPOCAX:
HE00XOAMMOCTh YCTPONUCTBA OUHCTHBIX COOPYKEHUM.

Pasnen 1«HMcxoonvie oannvien

HcxoaHblie JaHHbBIE BKIOYAIOT B CEO0s:

— XapaKTepuCTUKH 00BEKTa BOAOOTBEICHUS;

—  DU3BUKO-XUMHUYECKHE XapaKTEPUCTUKH MPOMBILIIEHHBIX CTOKOB;

— JlaHHbIe O BOAOEMY, IPUEMHHUKY CTOYHBIX BOJ.

B pasnene 2 «Oowan xapakmepucmuxa o0veKkma 60000meedeHUA 20POOay,
HEOOXOAMMO YyKa3aTh: YMCIEHHOCTb HAceJIeHHs, KIUMaT, [IyOuHa 3ajeraHus
IPYHTOBBIX BOJI, XapaKTEpUCTHKA TOpPOJAd, TI€O0JOrO-JIUTOJIOTMYECKOE CTPOCHHE
TPYHTOB.

Pasnen 3 «Onpedenenue  0CHO6HBIX  pacuemHvlx  XaApaAKmepucmukK

npoekma u 8bl60p CXeMblL OUUCHMKU CHLOUHBIX 600)

3.1 Onpedenenue pacuémuol npou3zBoOUMeENbHOCIU OYUCTIHBLX
coopyoicenuti kananuzayuu (OCK)

HauGonee yacto npuMeHsiemasi B Halllel CcTpaHe MOJHas pas3jielibHasg cHcTeMa
BOJOOTBEICHUS MpeANoJiaraloT COBMECTHYIO OUYUCTKY OBITOBBIX 1
IIPOU3BOJICTBEHHBIX CTOUYHBIX BOJ. JlJIsl pacdyeTa KOHIIEHTpAIlMU 3arpsi3HEHUN cMecH
ATUX BOJ W HEOOXOAMMOW CTEMEHU OYUCTKA HEOOXOIUMO 3HATh CPETHECYTOUYHBIC

pacxopbl.
11



Pacuétnas IMPOU3BOAUTCIIBHOCTD OCK OonpecAcCisIETCA B 3aBUCUMOCTH OT

3 .
CYMMApPHOTO pacxoaa OBITOBBIX U IMPOU3BOACTBCHHLIX CTOYHBIX BOA, M /CYT.

Qoo =Q5 o ¥ Q5 (1)
rmae QS;‘_TCYT — CPEIHEeCYTOUYHBIN pacxo1 OBITOBBIX CTOYHBIX BOJ , M?/CYT;
Qop. eyr — CPENHECYTOUHBIN PACXOJ| IPOMBINLIEHHBIX CTOYHBIX BOJ M/CYT.
Q=3 @
®-2T 1000

rie  ( — HopMa BOJOOTBEJICHUS Ha OJHOTO YEIOBEKa, JI/YeN CyT;

N — 4KcIo )XUTENen, yel.

CpenHecyTOUHBIN pacxol] NPOU3BOACTBEHHBIX CTOYHBIX BOJ OMPENEIAECTCS Ha
OCHOBE TEXHOJOTHYECKUX JAHHBIX MO0 KOHKPETHOMY TMPEANPUITHIO JUOO0 10
CIIPAaBOYHBIM JaHHBIM JJISI IPEANPUSITUSA-aHAIIOTA.

st pacuera OOJIBIIMHCTBA COOPY)KEHHH OYMCTKH HEOOXOJUMO 3HATh
MaKCUMaJbHBIA CEKYHIHBIN pacxol. Hanbonee TouHoe ero onpeneneHue BO3MOKHO
M0 CyMMapHOMY IOYacOBOMY TpauKy NPUTOKAa OBITOBBIX M MPOU3BOJACTBEHHBIX
CTOYHBIX BOJI KaK IPH M0JIa4€ HacOCaMu, TaK U IPU CAMOTEYHOM MocTyIuieHud. [lpu
OTCYTCTBUU TaKUX JaHHBIX JOMYCKAETCS BBIUUCIATH MAKCUMAIbHBIM CEKYHIHBIN
pacxoJ Kak TMPOU3BEJAECHUE CPEAHECEKYHJIHOro Ha o0mmid  kodhdUIUEHT
HEPaBHOMEPHOCTU. JI7s1 OBITOBBIX CTOYHBIX BOA 3TO Kgenmax, ~ 1O TalOnuue 2
npwioxkeHue 4. [t mpou3BOACTBEHHBIX — MIPUHUMAETCS 10 JIAaHHBIM TEXHOJIOTOB. B
KypcOBOM Kgen max, TPUHATH PaBHBIM 1, WM 3a7aTh 3HaYECHUE.

[Ipu HE0OXOAMMOCTH TMPOBEPKU PAOOTHI COOPYKEHUN MPU MHUHHUMAIBHOM
pacxojie Il BBIYMCIICHHS TIOCJIETHErO JJisi OBITOBBIX CTOYHBIX BOJ MCIOJIb3YETCS
Kgenmin » IPUHUMAEMBIH TaKKe 10 TadIuULe 2 NpuioKeHue 4.

Cpennuii 4aCOBOM pacxo]i HaXOAUM AECJIECHUEM CPEAHECYTOYHOTO pacxoja Ha

24 yaca:
Qo
QS:I;F‘IEIC - 2])&}, 1 M3/qac (3)
Qo o
Q:rl:i]:ac - Zpay ! M3/LI3C (4)

Qe — QU QI MYuaC 5)

12



Ornpenenum cpeaHui CeKYHIHBIA PacXoI:

Q6LIT
ObIT — cp_uac 3/ 6
Qo' 3500 ™7 (6)
QICIpoM
mpom p _4Jac ’ 3/ 7
Qo' ™ 300 *™7° (7)
q = Qcﬁpbl_rr:’erc + Q:;;p_o;‘-;( ] M3/ C (8)

MaxkcuManbHbl  (MUHUMANBHBIN) CEKYHAHBIH pacxo] OBITOBBIX CTOKOB

oTpesieNisieTCs Mo cieayomen Gopmye:
Qrf’;;(min)_cek = Kmax(min) 'Qf;"fcek’ (9)
e Kiyaxminy — 00mmiA KO3(QPUINEHT HEPAaBHOMEPHOCTH IPUTOKA CTOYHBIX BOJ,
npuioxeHue 4.
3.2 Onpedenenue pacuemnoco 4ucia sxcumereil

Hekoropble mapameTpsl  pabOTBI  OYUCTHBIX  COOPYXKEHUW  MPHUHATO
paccUMTBIBATH Ha TaK Ha3plBAEMOC IIPHUBEICHHOE uHuciao okutened  (Nyp),
BBIYKCIIIEMOE C y4eTOM HKBHBaJeHTHOro uucia >kuteiied (N,g). DKBUBaJICHTHOE
YUCJIO JKUTEJIEH YYUTHIBAET BIMSHUE MPOU3BOACTBEHHBIX CTOYHBIX BOJ Ha COCTaB
OOLIero CToKa.

DKBHUBAJIEHTHOE HACEIEHUE N, ;; — 3TO YUCIIO KUTEIEH, KOTOPBIE BHOCST TAKOE
K€ KOJMYECTBO 3arps3HEHUM, YTO M JAHHBIM pacxoj MPOU3BOJCTBEHHBIX CTOYHBIX
BOJI.

ITpusenennoe uncino xureneit (Ny,) onpeaensercs kak cymma pacdetHoro N u
DKBUBAJICHTHOTO N, UMCJIA KUTEJICH:

an :N+N3KB’ (10)

DKBHBAJICHTHOE YHCJIO JKUTEJICH OT KaXXA0ro IpOMBIIUICHHOI'O IMPCAIIPUATHA

ompenensiercs no Gopmyre:
N =X “w (11)

o 3
rac an — CPCAHCCYTOYHBIN paCXOod ITPOMBINIJICHHBIX CTOYHBIX BOJ, M / CYT,

Cyp — KOHIIGHTPAIWS 3arpsA3HEHHUI TPOMCTOKOB, MI/II;

13



*

a — KOJIHNYECTBO SanHSHeHHﬁ, BHOCHMbIX OJHUM YC€IOBCKOM B CTOYHBLIEC BOJbI

B CYTKH, I'/4eJI-CyT, TabauIa 3, IPUIOKEHUE O.

3.3 Onpeodenenue pacuemnvix KOHYeHMpayuil 3a2psa3Henutl ooue2o cmoka

OmpeneneHue HEOOXOJAUMOM CTENEHM OYHUCTKM W pacu€T OYMCTHBIX
COOPY’KCHU KaHAJIM3AIMU MTPOU3BOJUTCS MO OCHOBHBIM MOKA3aTEeAM 3arps3HEHUH,
KOTOPBIMH SIBJISIFOTCSl KOJIMYECTBO B3BEUICHHBIX BEIIECTB W CyMMa OPraHUYECKUX
3arpsisHeHnl, BeIpaxXkeHHbIX BIIK ... Kpome Toro nns onmpeneneHuss BO3MOXKHOCTH
OCYILIECTBJICHUSI OMOJOTUUECKON OUUCTKH OMPENEIIICTCS COAepKaHue MOCTYIAIOIINX
B OCK cTOYHBIX BOJ OHOJIOTMYECKHX 3JIEMEHTOB. B coorBercTBMM C¢ 1. 6.2. Ha
kaxabie 100 mur/n BIIK, o TOMDKHO TpUXOaUThes HE MeHee S mr/i azota N u 1 mr/n
docdopa P.

OCHOBHBIMH 3arpsA3HEHUSMH OOIIEr0 CTOKA SBJISIOTCS B3BEIICHHBIC BEIECTBA
Y OpraHUYEeCKHue 3arps3HeHus, BoipaxkeHHbie BIIK .. DTu nmoka3arenn ucroab3yroTcs B
OCHOBHOM JUIS ONpEACICHUS HEO0OXOIUMOM CTENEeHM OYHCTKH CTOYHBIX BOJ H
pacueTa COOpY>KEHUM OYMCTHOM CTAHIIMHU KaHaJIW3alluH.

KonnenTparus 3arpss3HeHHi OBITOBBIX CTOYHBIX BOJ, MI/JI ONpPEACISAETCS IO
dbopmyie:
_a -1000
OBIT qH !

rae  Cg,r — KOHIICHTPAIUS BBIYMCIIIEMOTO BU/IA 3arps3HEHUM, MI/JT;

(12)

gy — HOpMa BOAOOTBEACHHUS HA OJHOTO Y€JIOBCKA, JI/‘-I@H'CYT.
PacueTHasi KOHIIEHTpAIUs 3arpsI3HEHUN OOIIEro CTOKA, MI/JI ONPEILISIeTCs 10
dbopmyie:
C _ C6blT ) QGHT + z CnpOM ) an
obm
QGBIT + Z an

rae  Ceyr M Cpp — KOHIEHTpALMS BEIYMCIIEMOTO BUJIA 3aIPA3HEHUI COOTBETCTBEHHO

, (13)

OBITOBBIX U IMPOU3BOACTBCHHBIX CTOYHBLIX BO/I, MF/JI;

Q.. U Q, — pPacxoa COOTBETCTBEHHO OBITOBBIX U MPOM3BOJICTBEHHBIX

3
CTOYHBIX BOJI, M /CYT.
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3.4 Onpeodenenue mpebyemoii cmenenu OYUCMKU CHIOYHBIX 800
OOmue ycioBHS BBIIMYCKAa CTOYHBIX BOJ B IOBEPXHOCTHBIE BOJIOEMBI
OTIPEICTISAIOTCS HAPOTHOXO3AWCTBEHHOW 3HAYMMOCTBIO 3TUX BOJOEMOB, XapaKTepOM
BOJIOTNIONIG30BAaHUSI M WX CaMOOYHINAIONIEH CIIOCOOHOCTBIO W PEryIUpPYIOTCS
«CaHUTapHBIMH TIpaBWJIIAMH WM HOPMaMH OXpaHbl [MOBEPXHOCTHBIX BOA OT
3arpsI3HECHUS.
['urnennueckre TpeOOBAHHWS K COCTaBYy M CBOMCTBAM BOJBI BOJHBIX OOBEKTOB
MIpUBEICHBI B TabuIie 1.

Tabmuna 1 - ['uruennveckue TpeOOBaHUSA K COCTABY M CBOMCTBAM BOJbI BOJHBIX

00BEKTOB
Ilokazarenn coctaBa u | EnnHuuel Tun Bogononb3oBaHus
CBOMCTB BOJbl BOJHOIO | M3MEPECHMS CaHuTapHO-OBITOBBIE Pri0oxo3siicTBeHHBIC
00beKTa 1.1 1.2 2.1 2.2
XozsiictBeHHo | KynbrypHo- | Bocipons | s
-IUTHEBOE ObITOBOE BOJICTBO OpYTHUX
LIEHHBIX prI00X03
TOpOJT SINCTBEH
pBIO HBIX
Lenen
PacTBOpeHHBII KHCIOPO MT/TT >4 >6
BIIK 0, ipu t=20°C MrO,/i <3 <6 <3
[loBelIEHNE COAEpKAHUS / He OoJiee yeM Ha
B3BEIIICHHBIX BEIIECTB M 0,25 0,75 0,25 0,75

3.4.1 Onpeoenenue kosghgpuyuenma cmewerus

Jns  onpeneneHus HEOOXOIUMOM  CTEMEHM OYUCTKM MO  OCHOBHBIM
MoKa3aTesasiM HYXHO 3HaTh 3HaueHHE KOA((UIMEHTAa CMEIIEHUs CTOYHBIX BOJ C
BOJIOM BOJOEMa, KyJaa OyayT cOpachlBaTbCs OYHUIICHHBIE CTOYHBIE BOJIbI, B JIaHHOM
ciayyvae. [Ipu ciycke CTOYHBIX BOJ B MPOTOYHBIE BOJOEMBbI KOADPUIIMEHT CMEILICHUS

OIIpCACIIACTCA 110 HOHYBMHHqu€CKOﬁ 3aBUCHUMOCTH:

y=— (14)
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rae  (y— pacxon Bozabl (mpu 95%-HOM 00ECIEYEHHOCTH) B CTBOPE PEKM Y MecTa
BBITTyCKa, MS/C;

J— pacxoj CTOYHBIX BOJ, M>/C;

L — paccTostHMEe OT MecTa BBIYCKa CTOYHBIX BOJ /0 PAacue€THOTO CTBOpa IO
TedueHuto (dapparepy), M, ONpeaesieMoe Kak pacCcTOSHUE 10 OMMKaMWIIero myHKTa
BoJomnoab30Banus (Ly), ymensmennoe Ha 1 km; L=L4-1000, m

o — KO3 ()ULIMEHT, YIUTHIBAIOLIUI THAPABINYECKIE (PAKTOPBI CMEIICHHUS:

azé-co-a\/? (15)

rae & — kodPUIMEeHT, 3aBUCSIINI OT MECTa BBIITYCKAa CTOYHBIX BOJ] B BOJI0eM (TIpH
CaMOTEUHOM BhINycKe y Oepera & = 1, nipu BeIlTycke B (hapBarepe peku & = 1,5);

¢ — KO3(DPUIIMEHT U3BUIUCTOCTH PEKH, PaBHBIA OTHOIIECHUIO PACCTOSHUS OT
MECTa BBIITyCKa JI0 PacueTHOTO CTBOpa MO (apBaTepy K PACCTOSHUIO MEXIAY dTUMU
’Ke IyHKTaMH 10 npsmMoit ¢= L/ L;

E — koapuruent typoynenTHomt quddys3uu:

V_H
E=l2 2 16
200 (16)

rae Vg — CpeaHss CKOPOCTh TEUYEHHs IPU MUHUMAIBHOM PAacXoze, M/C;

H, — cpennss rirybuHa BogoeMa Ha y4acTKE MEXkKIYy BBITYCKOM CTOYHBIX BOJ U
pacUE€THBIM CTBOPOM, M.

KpartHocTs pa3baBiieHusi B pacCu€THOM CTBOpE:

no @G ra) (17)

q

3.4.2 Onpeoenenue Heo6X00UMOU CMenenu OUUCMKU CIMOYHBIX 800

CrernieHb OYHMCTKHU C6paCBIBaeMBIX B BOJOCM CTOYHLIX BOJ OIPCACIACTCA II0
KOJIMYCCTBY B3BCIICHHBLIX BCHICCTB, JIOHYCTHMOﬁ BemmunHe BIIK u KOJIMYCCTBY
pPaCTBOPCHHOI'O B BOJOEME KHMCJIIOPOJa.

CormacHo CaHUTApHBIM IIpaBWjIaM, MNIPCACIbHO AOIIYCTUMOC COICPIKAHHC
B3BCIICHHBIX BCIICCTB B CTOYHBIX BOAAX, MT/T1 , CITYCKA€MbIX B BOAOEM OIIPECACIIACTCA

o ¢opmyire:
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CBSB/BXZD-(V-%+1J+CI‘, (18)

rme p — JOIMYCTUMOE CaHUTApPHBIMH HOPMaMH YBEIHYCHHE COJCPIKAHHS
B3BCIICHHBIX BEIECTB B BOJOEME IIOCJIE€ CITyCKa CTOYHBIX BOJ, OIPEACIIIEMOS B
3aBUCHUMOCTH OT KaTErOPUU BOJIOIOIB30BaHUs 110 Tadnuie 1.

C, — conmepxaHue B3BEIICHHBIX BEIIECTB B BOJOEME JI0 BBIITYCKA CTOYHBIX BOJI,
MI/JI,

HeobOxonauMast cTeneHb OYMCTKHA CTOYHBIX BOJ[ 110 B3BEIIECHHBIM BEIIECTBAM
ompenenseTcs no Gopmyie:

5 C,s, —Ce36l6x 100% (19)

oowy

rac Co6m — COACPKAHNC B3BCUICHHLIX BCIICCTB 10 OYUCTKH, MT/J1.

Honyctumas BIIK cTouyHbiXx BOJ, mOIeXamux cOpocy B  BOJOEM,
PacCUYMTHIBACTCS] HA OCHOBAHUU OajaHca OMOXUMHUYECKON MOTPEOHOCTH B KUCIOPOC
. 3
CMECH PEYHOM BOJIbI U CTOYHBIX BOJI B PACUETHOM CTBOPE, I/M" 110 (popMmyiie

LN
107k1t !

L - 74,

— m(LN - Lr10"‘2‘)+

(20)

rne Ky u K, — KOHCTaHTBI CKOPOCTH TOTpPEOJICHUSI KUCIOPOJa CTOYHOW U PEUHOU
BOJIOM, OMIPEIEIAEMBIE ONBITHBIM ITYTEM:
k1 = 0,16, k2 = O,l,
Ly — mpenenbHo momyctumoe 3HadueHue BIIK,,, cMecn pedHol U cTOYHOH BOJBI B
pacyeTHOM CTBOpe, MI/J Tabymmna 1;
L, — BIIK,,,x BOIBI B BOAOEME 1O MECTa BBIITyCKA CTOYHBIX BOJI, MI/JI;
t — Bpems IBUKEHUsI CTOYHBIX BOJ JI0 PACYETHOIO CTBOPA, CYT, KOTOPOE MOXKHO
BBIYNCJINTH U3 COOTHOILIICHUS
S (21)
V., -86400
Heo6xonumasi cTeneHb OYUCTKH CTOYHBIX BOJI IO PACTBOPEHHOMY KHCITIOPOY,

r/M° onpeensiercs o hopmyle:

Y-q O
L. =—".(Q -04-L —O)-—, 22
cr 0,4.q (Qp P ) 0,4 ( )
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rie O — MHHMMaJIBHOE COJIep)KaHuEe KUCIOpOoaa B BOJIE, /M3

B coOTBeTCTBUU ¢ IpaBWIAMM CITyCKa CTOYHBIX BOJ B BOJIC BOJAOEMa ITOCIIC
CMEIIICHUS €€ CO CTOYHOM BOJOHM COJACp)KaHHWE PAaCTBOPEHHOTO KHCIIOPOJA JOIKHO
OBITH HE HIKE 4 MI/II.

[Tpuaumaem O = 4 mr/n = 4 F/M3;

Q, — cozepxaHHe pPAaCTBOPEHHOIO KHUCIOpOJa B PEYHOH Bojxe 10 Mecra
BBITTYCKA OYMIIEHHBIX CTOYHBIX BO/I, /M3

L., L, — momHoe 6noxumudeckoe norpebnenre O, COOTBETCTBEHHO CTOYHBIMU
BOJIaMH U PEYHOU BOJOM, /M

Ly = BIIK o,

Heob6xomumas cTerneHb OYUCTKH D onpeaesieTcs mo hopmyiie:

J= (La B LLcm) -100 ’ (23)

a

rme L, — BIIK g " CTOYHBIX BOJ, IOCTYIIAIONIMX Ha OYHCTKY;

LcT — [IPUHUMACM MAaKCHUMAJIbHO BO3MOKHOC 3HAYCHUC I10 BIIK.

3.5 Bwibop cxemvl oyucmru CmoyHulx 600

TpeGyemass CTelneHb OYUCTKM ONpPENENseT METOJ W THUIl OYHMCTHBIX
coopykeHuil. Eciiu Tpebyemasi cTerneHb OYUCTKH 0 B3BEILIEHHBIM BelllecTBaM Ooliee
50 %, a camxkenne BIIK naxomutcs B mpenenax 80 %, TO Ha3HAayaeTCsl YaCTHYHAsS
OMoJIOTHYEeCcKasi OYMCTKA (MEXaHM4YecKash OYMCTKAa W MOCHEyoliasl T00YMCTKa Ha
COOPYKEHUSAX YaCTUUYHOW OHOXMMHUYECKOW ouucTku). Ilpm HeoOXxomumoctu
camxenust BIIK 6onee, uem Ha 80 % npuMeHsieTcs mojaHast OMOJOTUYECKasi OUMCTKA.

B Hacrosimiee Bpemsi, UCXOJl U3 COBPEMEHHBIX CAHUTAPHBIX HOPM 3alllUThI
BOAOEMOB  OT 3arpsi3HEHMM, MPAKTHYECKHM BCErAa NPUHUMAETCS  MOJHAas
OuoJjiornueckas ouncTka, ¢ goseaecuueM BITK,, ounieHHbIX cTOYHBIX Boj 10 15...20
MT/I.

Bbi6op THMa OYHUCTHBIX COOPYXEHHM M CXEMbl OYHUCTKH IMPOU3BOJIUTCS Ha
OCHOBE aHAJIN3a MECTHBIX YCJIOBUW: MTPOU3BOJUTEIBHOCTH CTAaHUWU, HAIUYUS

,Z[OCTaTO‘IHOI\/’I IIomaakyu 3C€MCJIbHOIO0 Y4YaCTKa, KIMMAaTHYCCKHX, TI'PYHTOBLIX H
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MOYBCHHBIX YCIIOBHH, pelibe)a MECTHOCTH, OOCCICUECHHOCTH OSJICKTPOIHEPTHUCH,
HAJIMYHST MECTHBIX MaTePHAJIOB U JIp.

OOpaboTka TOpPOJCKHX CTOYHBIX BOJ, TMPEACTABIAIONIUX COOOH CMech
OBITOBBIX W TPOMBIIUICHHBIX CTOYHBIX BOJ, TPOM3BOIUTCS OOBIYHO B TaKOM
MOCJICIOBATEIPHOCTHA: MEXaHMYECKash OYMCTKAa Ha peIIeTKaX, B IECKOJOBKAaX M
NEPBUYHBIX OTCTOMHHMKAaX; OWOJIOTHYECKas OYKMCTKa Ha a’pOTCHKaX WIH B
Ono(MIbTpax M BTOPUYHBIX OTCTOMHHKAX; 00€33apakMBaHHWE W BBIITYCK B BOJOEM
aM00 IMOBTOPHOE WCIIOIH30BAHKE B MPOMBINIJICHHOCTH WJIH CEILCKOM XO3SHCTBE.
OOpaboTKka OCaTKOB MOXKET TMPOU3BOJIUTHECS B METAHTCHKAX C IOCICAYIOIUM
MEXaHHYECKUM 00€3BOKMBAHHUEM U TCPMHUUYCCKOW CYIIKOW JTUOO BHICYITUBAHUEM Ha
WJIOBBIX ILIOMIAIKAX.

B Tabmuiie 2 mpuBeneHb PEKOMEHIAIMU Il BBIOOpA THIA COOPYKEHUH IO
OYHUCTKE TOPOJCKUX CTOYHBIX BOJI.

Tabnuua 2 - Jlanubie 17151 BEIOOpA THIA COOPYKEHUHN IO OYUCTKE CTOYHBIX BOJT

[Ipon3BOAUTENBHOCTH OUUCTHOW CTAHLWU, M3/CyT
Haumenosanue coopyxeHuu

A0 iy 10 10 Ooee

50 | A0 300720300 196500 | 30000 | 50000 | 50000
lIpu mexanuueckou ouucmre
Pemerku + + + + + + +
ITeckoJ10BKM:
BEPTUKAJIbHBIE — — + + + — _
TOPU30HTAIbHBIE — — + + + + +
C  KPYrOBBIM  JIBIDKEHHEM | B B B B N N
BOJIbI
OTCTOMHUKHN:
JIBYXbSIDYCHBIC + + + + _ _ _
BEPTHUKAJIbHbIE — — — X X X —
TOPU30HTAIbHBIE — — — — + + +
paauabHbIe — — - X + + +
MeTaHTEeHKH — — _ + + + +
HnoBbie IO AKU + + + + + + +
BakyyMm-puiibTpsl — — — — _ + +
XI10paTOpHbIE YCTAHOBKHU + + + + + + +

IIpu buonoeuueckoii ouucmre

ITona opomenus + + + + + + —
[Tons bunpTpanmm + + + + + + _
buonornueckue npyabl + — + — — — —
brodunbtps + + + X — — _
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AdBpPOTEHKH — — — X + + +

Nnoynnotaurenu = — — + + + +

YcioBHble 0003HAUYECHUS: + pPEKOMEHIyeTcs; X MPUMEHSIOTCS MPH COOTBETCTBYIOIIEM

00OCHOBAaHUHU; — HE PEKOMEHIYETCH.

Paznen 4 «Pacuem ouucmuuix coopyscenuily

Pacu€r OYMCTHBIX COOPYKEHHM, BXOIALIMX B COCTAB OYHUCTHOW CTaHIIUHU
KaHaJIM3aluu, MpPOM3BOAMTCA 1O (opMmyiaaM U JaHHBIM, YyKa3aHHbIM B
COOTBETCTBYIOIIIMX PEKOMEHIYEMBIX JINTEPATypPHbIX MCTOYHHUKAX. B mpoekre
JKEIIATEeJIbHO IIPUMEHATH THUIIOBBIE COOPYXKEHHS, B DTOM CIIy4yae I'€OMETPUYECKUE
pa3sMepsl M3BECTHBI M PACYET CBOJUTCS K OIPENECICHUIO CKOPOCTEH, YPOBHEU M
MPOJIOJKUTEILHOCTH MPEOBIBAaHUS BOJBI.

Pacuér xkonuuecTBa BBRINAAAIOIIETO IIECKA, OCAJKa, AKTUBHOIO WA
MPOU3BOJIUTCS 10 YACTBHBIM HOpMaM, npuBeaeHHbIM B Ta0mme CIT [1].

O4ucTHBIE COOPYKEHUS PACCUNUTHIBAIOTCS B CIEIYIOIIEM MOPSJIKE.

— PpACCUYUTBHIBAIOT COOPYXKEHUSA IO XOAY BOABI — PELIETKH, IMECKOJIOBKH,
BOJIOU3MEPUTENIbHBIE JIOTKH, OTCTOMHHUKH, COOPYXEHHsS OHOJOTMYECKOW OYHMCTKH,
BTOPUYHbIE OTCTOMHUKH, €3UH(EKTOPHI (CMECHUTENb, XJIOPATOpHAas, KOHTAKTHBIE
pe3epByapsl), BBITYCK (OJHOBPEMEHHO PACCUUTHIBAIOTCS U KOMMYHUKAIIMU — JIOTKH,
TPYOBI, TIOKEPHI, BOJOCIUBEI);

— PAaCcCUUTHIBAIOT COOPYKEHUsI i 00pabOTKU Ocajka — WIOYIJIOTHUTENH,
METaHTCHKH, WJIOBbIE  IUIOLIAAKW WIM  YCTAaHOBKH U1  MEXAaHUYECKOIO
00e3BOXKMBaHUSl Ocajka U Tepmuyecko cymku. (IIpu Bapuante momayu BIaKHOTO
OCaJka Ha CeJIbCKOXO3IMCTBEHHBIC II0JI IPOU3BOAUTCSA IPUKUIOYHBIA pPACUYET
UJIOBOM HACOCHOM CTaHIIUU. );

— pacCUYUTBHIBAIOT BO31YXOBOJBI, ITOJAIOIIME CKATHIA BO3YX B adPOTEHKH, U
POU3BOAUTCS MOAO0P BO3AYXOAYBOK.

Ecin BbIOpaH BapuaHT T[OYBEHHOM OYHUCTKH, TO COOTBETCTBEHHO

PACCUMTHIBAIOTCS TUIOIIAAb TIOJIEH OpOIeHUsT Wik (QUIbTpaIluu, OPOCUTEIHHBIC
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TpyOONpOBOABl U KaHaIbl, MPU HEOOXOJMMOCTH — JApPEHa)KHas CEThb, CTAHIIMU
NEPEKAUKHU.

[Ipy  UCIONB30BAaHMM  THUIOBBIX IPOEKTOB  OYUCTHBIX  COOPYKEHHI
(dakTHUecKre pacxobl BOAbI MOTYT HE COBIAJIATh C MPEAYCMOTPEHHBIMU B TUIIOBOM
npoekte. [loaToMy THUMOBBIE COOpYXKEHHUS CieAyeT MNOoA0MpaTh MO OrpKaiiien
00MbIIEH TPOU3BOIUTEIBLHOCTH, IIPY 3TOM CKOPOCTh JBUXKEHUS CTOYHOM >KUJKOCTH B
KaHaax, TpyOdax, MW JOTKaXx JOHKHAa OBITh HE MEHEEe CaMOOYHIIAIOIICH,
pexomenryemoi [1].

[Ipu pacdy€re OUMCTHBIX COOPYKEHUU JKEIATEIbHO YHCIO OTIAEIbHBIX
COOpPYKEHUU WJIM CEKIMH BBIOMPATh OJIMHAKOBOM KPATHOCTU ISl BCEH OUMCTHOM
CTaHIMU. DTO AAET SKOHOMHUIO CTPOUTEIBHBIX U SKCILTYaTAI[MOHHBIX PACXOI0B.

Bce pesynbrarel pacy€éTOB OYMCTHOW CTaHIMM CIEAYyET MOMENaTh B
TaOnuibl. JTO Ma€T BO3MOXKHOCTH HATJIATHO COIMOCTAaBUTh XapaKTEpHBIC TaHHBIE,

OILICHUTH MPABUIBHOCTH BEHIOPAHHOTO PEIICHMUS.
4.1 Pacuem coopycenuil 0 MEXaHU4ecKou OYUCMKY CIMOYHbIX 800

4.1.1 Ilpuemnas xamepa

[TpuemHuas kamepa npeaHa3zHavYaeTCs AJIs MPUEMa CTOYHBIX BOJI, TIOCTYIAOIINX
Ha OYHCTHBIC COOPYKCHHS KaHAJM3aIMH, TallleHUs CKOPOCTH TOTOKA JKUIKOCTH U
COTIPSDKEHUS PEKUMOB TPYOOIIPOBOIOB C OTKPBITHIMU JIOTKAMH.

Ha mpuemHbIe KaMephl pa3pabOTaHBl THUIIOBBIC MPOEKTHL. BEIOOpP pa3zmMepoB
KaMepbl TIPOM3BOJUTCS B 3aBUCHMOCTH OT IMPOMYCKHOW CIIOCOOHOCTH, AMAMETpa U
KOJIMYECTBAa HATIOPHBIX TPYOOTIPOBOIOB.

Peskue xkonebaHus pacxolla M KOJMYECTBA 3arpsi3HEHUN CTOYHBIX BOJT
3aTPYAHSIOT WX OYMCTKY. Jl7si ycpemHeHuWs pacxoja ¥ KOJUYECTBA 3arps3HEHHM
MPUMEHSIOT TPUEMHYIO Kamepy. Tumopasmep NpuéMHBIA KaMepbhl TMPUHUMAETCS B

COOTBETCTBHH C TaOIUIIEH 4, TpriioKeHue 0.

4.1.2 Jlomxu
[ToaBoaAIMIA KaHaJl, KOTOPBIN TAKKE SBJISAECTCSA PACIPEACITUTEIIBHBIM KaHAJIOM
3
pacCcUMTHIBAECTCS Ha pacxo, M™/c:
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q= chK oo T chK pous; (24)
HpH (1)0pCI/IpOBaHHOM PEKUME pa6OTBI WIN IIPpHU ICPETPY3KE OYHMCTHOM CTaH-

IIMK pacxoj OyaeT, coriacHo [1]:
o' =014, m/c; (25)

F=Qcd V, (26)
rae V - CKOpOCTh B JIOTKE, onpeaesieTcs mo Tadymiie JIyKuHbIX.

2
HpI/IMeM JKMBOC CCUCHUC JIOTKA KBAaZIPpaTHBIM,M TOI'1a:

B=F, (27)

4.1.2 Pewwemku

PemeTkn ycraHaBIMBalOTCA Ha BCEX OUYHUCTHBIX COOPYXEHUSAX HE3aBUCUMO OT
TOT0, KaK MOCTYHalT CTOYHBIE BOJABI HA OYHCTHBIE COOPYKEHHSI — CAMOTEKOM WJIH
IIOCJIE HACOCHOM CTAHIIMH, UMEIOIIEH PEHIETKH.

Tun pemerok omnpenensieTcss B 3aBUCUMOCTH OT MPOU3BOJUTEILHOCTH
OYMCTHOM CTAaHUMU U KOJUYECTBA OTOPOCOB, CHHMMAaeMbIX ¢ pemeTok. Ilpu
KOIMUecTBe 0TOpocoB Gomee 0,1 M*/CyT mpemycMaTpHBaeTCs MEXaHH3MPOBAHHAS
OYUCTKAa pELIETOK, NpPHU MEHBIIEM KOJHYecTBe OTOpocoB — pyuHad. Ilpu
MEXaHU3UPOBAHHBIX PEIIETKaxX CJleNyeT MpeayCMaTpuBaTh YCTAHOBKY JIPOOMIIOK J1Jist
U3MEJIbUYEHUS OTOPOCOB M MOJAa4M M3MEIbYEHHON MacChl B CTOUHBIE BOJBI MEpEN
pelIeTKaMy WM HaIpaBJIATh UX JJI1 COBMECTHON 00pabOTKM € OCaKaMu OYMCTHBIX
coopykeHu. llpm manoil u cpeaHerl NPOU3BOJUTEIBLHOCTH OYMCTHOW CTaHIUU
MPUMEHSIOT PEIETKU-APOOUIIKY.

[Ipu pacuere pewmeToK OMNPENeNsoT HX pa3Mepbl W TOTEpU HAIopa,
BO3ZHUKAIOIME TP MPOXOKACHUHN Y€PE3 HUX CTOUYHBIX BOJ.

Pa3zmepsl pelméTok onpenensores M0 pacXxoay CTOYHBIX BOJ, IO IPUHATOU
LIMPHUHE MTPO30POB MEXIY CTEPKHSAMU PEIIETKU W IIHPUHE CTEP)KHEH, a TakkKe 0
CpPEIHENW CKOPOCTH MPOXOXKIACHUS BOJIBI UEPE3 PEUIETKY.

CKOpOCTh JBHKEHHUS CTOYHBIX BOJ B IPO30PAX PEIETOK NMPU MAKCUMAJIBHOM
MPUTOKE HAJICKUT MPUHUMATH: JIJIST MEXaHU3UPOBaHHBIX peméTrok — 0,8...1 m/c; ms

pemérok-apoduiiok — 1,2 m/c.
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Pacu€r pemérox HaumHAeTCS ¢ TOMOOpa >KUBOTO CEUEHHUS TOJIBOJSIIEIO
KaHaja Tepeq Kamepoil pemeTkd. KaHaibl W JIOTKM JOJDKHBI PAaCCUUTHIBATHCS Ha
MaKCUMAJIbHBIA CEKYHJIHBIA PacXoll (maxc ¢ Ko3pduuuentom 1,4 [1]. Cxopoctb
JBWKCHHSI CTOYHOM JKMJIKOCTH B KaHaje Jo/hkHA ObITh He MeHee 0,7 M/c u He Oolee
1,2...1,4 m/c.

UYwcio mpo30poB B pemieTke N onpeaenseTcs mo GopMylie:

q-k

n=—"'"——/ (28)
b-H,-V,

rae b - mmpuHA TPO30POB MEXKIy CTepxHsAMHU, M; Hawmboisiee ymorpebisiembie
MPYThSl MPSIMOYTOJILHOTO CEYEHUS C 3aKpYTIEHHBIMU yrilaMu pazmepom 8x60 mm, T.
e. S =0,008, b — mmpuna nmpo3opor mexay crepxkusamu 16 mm = 0,016 m;

H, - rmyOuHa BOABI B KaHAJE IEPE] PEHIETKOM IPH INPOIYCKE PACYETHOTO
pacxona, 1-4 wm;

V,, - CKOPOCTb JIBUKEHHSI CTOYHOM >KUIKOCTH B IIpo3opax pemerky, 0,8-1 m/c;

K - k03¢ hUIMeHT, YIUTHIBAIOIINI CTECHEHUE CEYCHHUS TIOTOKA TPalbIsiMu, TIpU

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

3
KomnuectBo 0OTOpOCOB, CHMMaeMBIX C PEHIETKH, M /CyT OIpEaeTuM I10

dbopmyie:

_ - an.B?,B 29
~ 365-1000 (29)

rie o — KOJUYECTBO OTOPOCOB, CHUMAEMBIX C PEIIETOK, JI/TOJl HAa OJJHOTO YEIOBEKa,
JUTSL pEIETOK, C IIMPUHOM MPo30poB 16MM npUHUMAETCs o =8 JI/TOJ Ha YEIIOBEKa;

N, 455 — IPUBEIEHHOE KOJIMYECTBO JKUTEIIEH MO B3BEILICHHBIM BELIECTBAM, Y€,

BiaxHOCTB 0TOPOCOB cocTaBisier 80 %, MIOTHOCTS — 750 Kr/m.

st mpoGieHust 0oTOPOCOB B 3[aHWUU PEMIETOK YCTAHABIMBAIOTCS APOOIKU
MojoTtkoBoro Ttuma JI-3, JI-3a, mnpomsBomurenbHOocThIO 0,3...1,0 /4. Pabora
IpoOmiIoK mepuoanueckas. J[poOn€HHBIE OTXOIbI, TPAHCHIOPTHUPYEMBIE TOTOKOM
BOJBI U3 TEXHUUYECKOTO BOJOMPOBOJA, JOMYCKAETCS HAMNPABIATh B KaHAJI CTOYHOU
BOABI TIEpea peImIéTKaMu WM TepeKayuBaTh B METaHTEHKH. Pacxom BObI,

IM0JaBAEMO K JPOOUIKH, IPHHIMAETCs U3 pacuéta 40 M° Ha 1 T 0T6POCOB.
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B mnpoekre HEOOXOAMMO MPHUBECTU CXEMY Yy3Jia PEHIETOK M CXEMaTH4YHOE
n3o0paxkeHue ApoOmwiIku. OCHOBHBIE TEXHUYECKHUE XapPAaKTEPUCTUKH PEHIETOK U
JIpOOMIIOK MPUBEICHBI B TabIuUIIE 5, MPUIIOKEHHUE 7.

[locne  ompeneneHuss uuciaa  pabOTAOIIMUX  PEHICTOK  HEOOXOIUMO

PEeIyCMOTPETh YCTAHOBKY PE3EPBHBIX PEIIETOK COIMIACHO Tabnwuile 6, MPUIOKEHUE
7.

3 .
Ipu mroTHOCTH 0T6pocoB X =750 kr/M°, Macca 3arpA3HEHMI COCTABIISCT:

M =W - p,mlcym (30)
Pacxon BojibI, To1aBaeMoii K ApOOHITIKAM:
40m° - 11
x-M
= X = M—40 ) M3
1
]_HI/IpI/IHa KaHaJla B MCCTC YCTAaHOBKHU PCIUICTKH, M.
B, =S(n—1)+bn, (31)

r1e S — TONIWHA CTEPIKHEH, M;

OO0111ast cTpOUTENbHAS ITTUHA PEIIETKH, M:

L=|1+|p+|2, (32)
rae |y - nmMHA ymmpeHus nepes penieTkoi, M, IPUHUMAETCS:
1,=1,37(B,-By), (33)

rae B, - mmpuHa KaMephl PELIETKY, M,
By - mmpuHa noxBoasiiero kanama, M, B,=0,2-1M;
Ip - pabouast ayMHA pelIeTKH, TPUHUMAaeMast KOHCTPYKTUBHO paBHOU 1,5 M;

I, - AMHA cy)KeHUs MoCIIe PEIeTKH, M;

1,=0,5l,, (34)
06111351 CTPOUTCIIbHAA BBICOTA KaMCPbI B MCCTC PCIHICTOK!
H:h1+hp+h2, (35)

rne  h;- riyOuHa BOAbI B KaHale MEpe] PEUICTKOW MPH TPOIYCKE PacyeTHOTO
pacxona - 1-3 m;
h, - mpeBbIIcHHEe OOPTOB KaMepbl HAJI yPOBHEM BOjIbI, He MeHee 0,3 M;

h,- moTepu Hamopa B pelieTke, M, ONPeeAIoIUecs 110 popMmyIe:
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2

h —gvp k
P Zg ' (36)

rne K — koaddunmenT yBennueHus norepb Haropa 3a c4et 3acopeHus, K = 3;

& — KOOQPUIUEHT COMPOTUBIICHHUS, 3aBUCAILIUIN OT (POPMBI CTEPIKHEH:

- s@ Sina, (37)

rie B - kxodpduiueHt, 3aBUCAIIMNA OT (QOPMBI CTEp)KHEH, paBHBIM IS
MNPSIMOYTONBHBIX 2,42, Al TPSAMOYTOJBHBIX C 3aKpyTrA€HHBIMU Kpasmu 1,83, mns
Kpyrasix 1,72;

0L — yroJI HaKJIOHA PELIETKH K MOTOKY (a=60+70°),

4.1.3 Ilecxonosxu

[leckonoBKM MpeayCMaTPUBAIOT HA CTAHIUSAX C MPOU3BOIUTEILHOCTHIO O0Jiee
100 M*/cyT, KaKk MPABHIIO, X PAa3MEIIAIOT MOCTe PEUIéToK. BBIOOp THITA IECKOIOBOK
3aBUCUT OT KOHKPETHBIX MECTHBIX YCIOBUH, MPOU3BOJAUTEILHOCTH CTAHIIUU, CXEMbI
OUYMCTKH CTOYHBIX BOJ U 00OpabOTKH OCAJIKOB.

Jnsa cranmuii mpousBoguTeNbHOCTRIO 110 10000 ME/CYT PEKOMEHTYETCS
MPUMEHSATHh TaHTEHIIMAJIbHBIE W BEPTHKAJIbHBIC IIECKOJIOBKH, IS CTaHIUN
MPOU3BOAUTENBHOCTBIO cBbIIE 10000 M3/CyT — ropusoHTanbHbie, a cBbime 20000
M/cyT — aspupyemble. HanGoee 4acto MPUMEHSIIOTCS TOPU30HTATBHBIE [TIECKOTOBKH.

Pacuér meckojIoBOK CBOAUTCS K OMpPEACICHUIO UX Pa3MEpPOB B 3aBUCUMOCTHU
OT THIPABIMYECKOW KPYIMHOCTH TI€CKa W TMPUHATOTO THIIA COOPYXKCHUH U
MIPOU3BOUTCS IO MAKCUMAJIBHOMY PacXojy CTOYHBIX BOJA. UHMCIIO MECKOJIOBOK WA
OTIICJICHUW TpPUHUMAETCS HE MeHee JByX, mnpuuéM Bce pabouue. [lpu
MEXaHU3UPOBAHHOM CTpeOaHUM OcajiKa MPeyCMaTPUBAETCS Pe3epPBHAs MTECKOJIOBKA.

B 3aBucUMOCTH OT MPUHSTONW CKOPOCTH JIBMXKCHHS CTOYHBIX BOJ| TUIOMIAIh

2 .
’KUBOTO CEYCHUS TIECKOJIOBKHU, M* (UJTK €€ OTIIeJICHUSs ) OnpeAeseTcs mo Gopmyie

_Q
VN (38)

"' - MaKCHMaJIbHBIM Pacxo/ CTOYHBIX BOJI, M3/C;

w

00
rae Qmax_cex

Vs - CKOpPOCTH JABUKEHUS CTOUYHBIX BOJI, M/C (TPUHUMAETCS M0 MPUIIOKEHUIO 8,
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Tabiuna 9);
N=2 - YUCJI0 MIECKOJIOBOK (OTACICHUI).

JlnrHa pabouel 4acTH MECKOJIOBKH, M OIpeAeIseTcs no Gopmyie

~1000-k, -H, -V,

Ho (39)
rae ks - xoadduinment TypOylIeHTHOCTH, MPUHUMAEMBIN B 3aBUCMMOCTH OT THIA
MecKoJIoBKH 110 Tabmuie 10 mpuioxenue 8;

H, - pacueTHas rioyOnHa neckoyoBkHy, mpuaumMaercs 0,25...2,0m;

V- CKOPOCTD ABMKEHUS BOJBI B IIECKOJIOBKE;

Ug - TUApaBIHYECKas KPYIMHOCTh MecKa, MM/C, IPHHAMAaeMasi B 3aBUCHUMOCTH OT
TpeOyeMoro AuaMeTpa 3aJepKUBAEMBIX YaCTHI] Iecka (Tadiuia 9 npuiioxeHue 8).

[[IupuHa oTEeNeHUI TECKOIOBKH ONpeesieTcs o popmyrie

B=w/h;, m (40)

rae hi=2m.

[Toy4yeHHBIE pa3Mephl MECKOJIOBOK MPOBEPSIFOTCS

- Ha CKOpPOCTh [IBIKEHUS BOJBI TPH MaKCUMaJIbHOM M MHHUMAJIHHOM

pacxojaax, M/c:

= —Qmax
™ BH,n (41)
= Qmin
min BHpn (42)

rae Qj - pacxoj CTOYHBIX BOJI, MS/C;
H, - pacdyeTHas riry0MHa ECKOJIOBKH, M;
B - muprHa neckonoBKu, M;
N - YHCJI0 OTJCJICHUM IIECKOJIOBKH,

HpO,ZlOJ'DKI/ITCJ'IBHOCTB IMPOTEKaHus CTOUYHBIX BOA ITPHU MaKCHUMAaJIbHOM IIPUTOKEC,

(43)

rae Lg - qmuHa paboueit yacTtu;
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VS - CKOpPOCTb ABMKCHUS BOABI B IICCKOJIOBKE.

o o 3
O6HII/II/I 00BeM 0CaJIOYHOHU YaCTH IICCKOJIOBOK OIIPCACIIACTCA 110 (bOpMYJIC, M

_p-NHp-t

* 1000 (44)
rze p- o00beM 3aJepKUBAEMOTO M1ECKA, IPUMEHSIEMBII M0 IPUIIOKEHUIO §;
t - mepuoa Mexay ABYMsI YUCTKAMU MECKOJIOBOK, IPUHUMAaeMOe He Oojee 2-X
CYTOK;
N, - IPUBEIEHHOE YUCIIO KUTEIIEH 110 B3BEIICHHBIM BEILIECTBAM.
Ocanok U3 MECKOJIOBKH YIAJISETCS C TOMOIIBIO THIPOMEXaHUYECKON CUCTEMBI.
OHa COCTOMT U3 HECKOJIbKMX CMBIBHBIX TpPyOOIpPOBOJIOB, 0OOPYIOBAaHHBIX
CIpPBICKAMH, COPUEHTHUPOBAHHBIMU B CTOpOHY OyHKepa. bynkep muamerpom 0,8M u
rIyouHon 1m (V=2M3) MpElyCMaTPUBAETCA B Hayajle IECKOJOBKH HUXKE YPOBHS
nuuia. JljMHa neckoBoro JIOTKa M CMBIBHOTO TPYyOOIIpoBojia OyIeT paBHA
L=Ls-Dg (45)
Beirpy3ka ocaaka npenycmartpuBaercs 1 pa3 B cyTku. [lpu moctynnenuu B
Ooynkep 30% ocaaka M PACIONOKEHHH OCTAJBHOTO OCaJKa IO BCEMY JIHUIILY
IIECKOJIOBKU BBICOTA CJIOS B KXJ/I0M OT/EJIEHUU OyAeT
_ W, _-0,7
° L-B-n (46)

BricoTa cnost HakorieHus ocajnka (mpu e=0,1) gomkHa ObITh MEHee

hn = Kr'hO.(e_Fl): M (47)
rae K, - koapdunuenr, 1,5;

Cuctema cMbiBa paboTaeT cieayroomuMm oOpaszom. Bopa, uznuBmascs u3
CIIPBICKOB B TOJIIIy OCajKa, HauyumHaeT (UIbTPOBATHCS IO NYTH HAUMEHBIIETO
CONPOTUBIIEHUS - BBEPX. lIpu omnpenenéHHOM CKOPOCTH OCAIOK PaCHIUPSETCS U
CTAHOBHUTCSI BeChbMa IMOJBMKHBIM. Ha ypoBHE cCHOpBICKOB (y MOHMINA) OH JIETKO
CMBIBAETCS, HA CMEHY €My OIYCKalOTCS BEpXHHUE clIoW. TakuM 0Opa3om, O0CajoK He
B3PBIXJIAETCS, 2 HA0OOPOT, MO/ICACHIBACTCS CBEPXY U CMBIBACTCSA B CTOPOHY OyHKepa.

Jlns cmbIBa ocaaka 1O0CTAaTOYHO €r0 HE3HAYMTEIBHOIO pacupenus. s atoro

BOCXOadgmIass CKOPOCTh ITOTOKA 110 BCEH miomaan ocaaka (HJ'IOHIaI[I/I JHHUINA U JOTKa
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coopyxkeHus) nomkHa coctaBiiaTh v=0,0063M/c (mpu >KBHBAJIECHTHOM JHAMETPE
3epeH Mnecka B ocaake d,,=0,05cm). OOmuii pacxo1 IPOMBIBHOM BOJIBI, I10/IaBaeMOi
0 OJTHOMY CMBIBHOMY TPYOOIIPOBOTY, OIIpeesnsieTcs o ¢popmysie
gl=vBL, M%c (48)
rae B - mupuHa necKoJIOBKY;
L - nmuHa MecKoBOro JIOTKA.

IIpu cxopocTu v,,=3M/c TUaMeTp CMBIBHOTO TPyOOIpOBOIa

d, = , MM
-V,
(49)
CKOpOCTB ABHWKCHUA BO/JbI, M/C B Ha4aJie ero 6y,£[eT:
4.q
V. =
Tonedl

(50)
TpeOyemblii Hamop B Haudajieé CMBIBHOTO TpyOONpOBOJa OMpENesieTcss Mo

bopmyie

V2

H, =56h_ + 5,4%,1\4 (51)
[Ipu paccrosHun Mexay copeickamu Z=0,5M 4YuCI0 MX HAa CMBIBHOM
TpyOOIPOBOAE COCTABUT
Nenp=L/Z, mT. (52)

JnameTp OTBEpCTHUSI CIIPHICKOB OMpeaesieTcs o ¢hopmylie

4.q
T['ncnp "MKy 2'g'Ho

cp

(53)
rI€e W, - K0O9QGHULHUEHT Pacxoa CIIPbICKOB, OPUEHTHPOBOYHO paBHbIi 0,82.

OO61mmast riryOrHa ECKOJIOBKY OMpeiesieTcs: mo popMmyie, M:

H=hs+H,+h,, (54)

rjae hg- BeIcOTa OOPTOB HAJl ypOBHEM BOJIbI B TIeCKoJIOBKe, TpuHUMaetcs 0,2...0,4M.

VYaanenue 3aaep)KMBaeMOTO TIECKa U3 MECKOJIOBOK BCEX THIIOB JIOMYCKAeTCA
npeIycMaTpHBaTh BPydHYIO mpH ero oobéme 10 0,1 m*/cyr. IIpu Gombirem oGbEMe
ylaJeHne Tecka M3 TMeCKOJIOBOK JOJDKHO OBITh MexaHu3upoBaHo. Hambonee
HaA&KHBIM M PACIPOCTPAHCHHBIM CIIOCOOOM SIBISICTCS yAalleHHE C TIOMOIIIBIO

rugpoasieBaropoB. Ilomadya Boabl K THIpO3JIEBATOpaM IPOU3BOAUTCS HACOCAMH,
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KOTOPBIE MOTYT OBbITh YCTAaHOBJIEHBI B 3[JAHUU PEILIETOK.
st crpebaHusi mecka B MECKOBOM OYHKEp B TOPU30HTAIBHBIX MECKOJIOBKAX
peaycMaTpUBAETC CKPEOKOBBIM MEXaHHM3M C JJIEKTPONpPHUBOAOM. B aspupyembix

IMCCKOJIOBKAX JIA YOAJICHHUA IICCKA UCIIOJIB3YCTCA THAPOMCXaHNYICCKAA CUCTCMA.

4.1.4 [lepsuunvie omcmouHuKu

Pacu€r mepBUYHBIX OTCTOMHUKOB MPOU3BOAMUTCS MO KHHETHKE BBITAJACHUS
B3BCIIICHHBIX BEIIECTB C YYETOM HEOOXOJMMOIO OCBETJICHHMSI Ha MaKCHUMAaJbHBIN
9aCOBOM Pacxoji CTOYHBIX BOJ. [Ipu ycTaHOBKE OTCTOMHHMKOB Tepen OMopuiIbTpaMu
WM a’pOTEHKaMU Ha TIOJHYIO OHOJIOTUYECKYIO OYHMCTKY, BBIHOC B3BEIICHHBIX
BEIIIECTB U3 HUX HE JIOJDKEH IpeBbImaTh 150 mr/m.

Uucino OTCTOMHMKOB MPUHUMAETCS HE MeHee JIByX, Bce pabouume. [lpu
MUHUMAJIBHOM YHUCJIE OTCTOMHHMKOB pacy€THbI 00BEM yBenmuuuBaroT B 1,2...1,3
paza. B 3aBucuMocTH OT TNPOU3BOJUTEIBHOCTH CTAHIIMU BBIOUpACTCS THII
OTCTOMHHUKA.

[lepBrUYHBIE OTCTOMHUKHU CITY>KaT JUIsl IPEBAPUTEIHLHOTO OCBETICHUS CTOYHBIX
BOJ, TOCTYMAIOIIUX HAa OHOJOTUYECKYI0 OUYUCTKY. Paduanvubie omcmounHuxu
MIPUMEHSIOTCS B KAYECTBE MEPBUYHBIX, BTOPUYHBIX U WIOYIIJIOTHUTEIIEH I CTaHIIUNA
IPOM3BOAMUTENBHOCTBIO CBBIme 20000 MY/cyT. DddEKT 3amepkaHus B3BEIICHHBIX
BEIIECTB B HUX cocTasisgeT 10 60%.

T'opuzonmanvrvle omcmotiHuky OOBIYHO MPUMEHSIOTCS HAa CTaHIUAX CpeaHen
¥ GobIoi mponssoauTeasHocTH (15000 M*/cyT 1 Gomee). DbheKT OIHCTKY B HUX B
cpenHem coctaBisgeT 50...60%. Bepmuxanvhble omcmouHuky TPUMEHSIOTCS B
OCHOBHOM JIJIs1 OYMCTKH OBITOBBIX CTOYHBIX BOJI HA CTAHIIUSX MPOU3BOIUTEIHLHOCTHIO
110 20000 M>/CyT TIpH HU3KOM TOPH30HTE IPYHTOBBIX BOA. D(B(MEKT OCBETICHHS BOIBI
B BEPTHKAJIBHBIX OTCTOMHHMKAX cocTaBisser 60—70%.

Pacuem zopuzonmanvnozo omcmoiinuka.

TpeOyemblii 3pdeKT OCBETIEHUS PACCUUTHIBACTCS HMCXOMsl M3 TOTO, YTO W3
OTCTOMHUKOB HE€ JOJKHO BBIHOCUTHCS B3BEIIEHHBIX BemiecTB Oosee 150 mr/m,
s dexT ocBeTiieHus OyAeT paBeH:

2= C"ﬁg—_m -100% (55)

00wy

29



rac C06H1 — UCXOaHas KOHICHTpal s B3BCIHICHHBIX BCIICCTB B CTOYHOU BOJIC.
O6ma;1 IJIMHA OTCTOﬁHHKa, M ONpCACIIACTCA 110 (1)OpMy.]Ie:
[ —_w -H set

set k U . ’ (56)

rac VW — CpCaHAA CKOPOCTH B HpOTO‘{HOI)'I qaCTu OTCTOﬁHHKa, MM/C OIIPCACIIACTCA

set

o Tabnuie 11, mpunoxenue 9;

Hgt — rnyOuHa mnpoTOYHON dYacTu, M, ompeaenserca no Ttabmune 11,
IpUIIoKeHue 9;

Kset — KO3 HUITHEHT 00BEMHOTO UCTIOIB30BAHUS OTCTOMHHKA, OIIPEICIIACTCS 110
tabnuue 1,1 npunoxenue 9;

U, — ruapasnuueckast KpynmHOCTb YaCTHI], MM/C:

~1000-H,, Ky (57)

u, n
t, 'Lkset ) Hset) l
h

rac tset — IIPOHOJIZKUTCIIBHOCTE OTCTAWBAHUA, OIIPCACILICTCA II0 T&6J’IHHG 11,

PUJIOKEHHE 9;
h — cnoit B mabopaTopHoM mUIMHIpPE, TpuHUMaeM h =500mwm;
N.— OMpEIENIAETCA MO YepTexKy |, mpunoxenue 9.
[[Iupuna otcToitHuka Tumnosas: 4m, 6M unu 9Mm. Kpome toro, HeoOxXxoaumo,

YTOOBI BBITIOIHSIOCH YCIIOBHE:

Bset = 2Hset ’ (58)
YuUco OTCTOMHUKOB:
Q
N- B = ﬁ’ (59)
=>n= Qi
Hset 'Vw . Bset

Uucino OTCTOMHHMKOB OKPYTJSieM JI0 IE€J0r0 B OOJBIINYI0 CTOPOHY, TOTAa
nepecyuThiBaeM V.

Qmax,c

w=—"—— ,M/c
n- Hset ’ Bset

OG1Hit 06beM IPOTOYHOM (paGoueit) YaCTH COOPYKEHHS, M:
Vomcm =n- Hset ) Bset ) Lset (60)
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3
KomnyecTBo ocaJKa Qmud: BBLACIEIEMOIO IIpKU OTCTaMBAHUH, M /a OMnpCaACINM,
HCXOOA N3 KOHIOCHTpAIlMHM B3BCIICHHLIX BCHICCTB B HOCTYH&IOHIGﬁ BOJC Cen 151

KOHIOCHTPAIWKU B3BCIICHHBIX BCUICCTB B OCBETJICHHOU BOJC Cex:

qW (Coﬁm - Ce'}s/ex)
= : 61
QmUd (100 ~ Prmud ) Y mud 10* ( )

rae  (uw— CpeaHeyacoBOM pacxoj CTOYHBIX BOJI, MOCTYHAOIINN HAa OJUH OTCTOMHUK,
M3/

Pmud— BIAXKHOCTH Ocajika, paBHas 95%;

Ymud — TWIOTHOCTH OCajaKa, paBHas 1 r/cm?.

OGbeM TMecKoBOro OyHKepa, M° (Yrol KOHHYECKOro JHHIIA 65°)

paccuuThIBaeTCs o Gpopmyrie:

V, =h-(S,+/S,-S, +S, /3 (62)

;
rae  h - BeicoTa OyHKepa, M;
Si- BepxHee OCHOBaHME OyHKepa, pazMepoM 2x2 M, 3X3 M; 4x4 M, 5X5M,6%X6M;
S,- HIKHEe ocHOBaHUe OyHKepa, pazmepoM 0,5x0,5 m, 1x1 M, 1,5%x1,5 M, 2x2
M, 2,5%2,5M.
h=tg65 'X’ (63)
X:(Sl'SZ)/l, M;
B KkypcoBoM mpoekTe HEOOXOAMMO TMPUHATH KOJIUYECTBO OYHKEPOB, H
OTIPE/IEIUTh UX 06Kl 00BbeM, M°; i=3-8.
Vi=V, i
OO01mast cTpouTeNbHAS BBICOTA OTCTOMHUKA, M:
H= Hg + Ho+ H3th, (64)
rae Hg — rimyOuHa mpOTOYHOM YacTH OTCTOMHUKA;
h — BeicOoTa OyHKepa,;
H,— BbIcoTa HElTpanpHOrO cios, 0,3 M;
H; — nononnautensHas BuicoTa, 0,3 M.
B nosicHuTenbHON 3amucke HEOOXOIWMO IMPUBECTH ACKU3HOE H300paKeHHE
MPUHATOW KOHCTPYKIIMM OTCTOMHHUKA M €r0 OCHOBHBIE KOHCTPYKTHUBHBIC NTapaMETPhI:
pabouyio TiyOuHy, 3(PQPEeKT OCBETICHHS, CTPOUTEIBbHYIO BBICOTY, CTPOUTEIHHYIO

IUPUHY WU JUaMeTp, padoumii o0bEM, 00BbEM OCaTOYHON YACTH, MPOITYCKHYIO
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CIIOCOOHOCTh, XapaKTEPUCTUKHA MEXaHUYECKUX YCTPOMCTB (MIOCKpEOOB, HACOCOB U

np.).

4.2 Coopyoicerus 6uo102u4eckoli OUUCMKU CHOYHBIX 800

4.2.1 Ilpeaspoamopwl u buokoazyismopwl

[Ipeaspatopsl U OMOKOATYJSITOPHI MPUMEHSIOTCS ISl yBenudeHus: dpdexra
OCBETJICHUSI CTOYHBIX BOJ IIPU MEPBUYHOM OTCTAMBAHUU, B YACTHOCTH, MPU HATHMYHUH
B MOCTYMAIOLIEH BOJE B3BELIEHHBIX BewecTB Oosiee 300 mr/in. OTu coopykeHus: He
SBJISIFOTCSL 00S13aTEIbHBIMU M IPUMEHSIOTCSI B TOM CJIy4ae, €Clid pacy€T MOKa3bIBAET,
YTO TMEPBUYHOTO OTCTOMHMKA HEAOCTATOYHO JUIsl JIOCTHKEHUS HEO0OXOJAMMOTo
sbdexra ouuctku. [Ipeasparopsl creayeT NPUMEHSATh HA CTAHIUSAX OYUCTKU
CTOYHBIX BOJ| C a3POTEHKAMHM, MPU 3TOM OHHU YCTAHABIUBAIOTCS MEpPE] MePBUUHBIMU
OTCTOMHUKAMHU U MOTYT KOHCTPYKTHBHO C HUMHU 00BeAuHATHCS. [IpuMeHeHue 3Tux
COOPY>KEHHUI TpH OOJBIIOM KOJUYECTBE B3BELIEHHBIX BEUIECTB MO3BOJIIET CHU3UTH
CTPOUTEIBHBIM 00BEM coopyxkeHUH. KOHCTpYKTUBHO OHHM MPEACTABISIIOT COOOM
MPSIMOYTOJIbHBIE pe3epByapbl BbICOTOW, Hg, paBHON TIiyOMHE MPOTOYHOW YACTH
OTCTOMHMKOB u ImupuHor, B, paBuoii 1...1,5-Hg [1]. buoxoarynstops
MPUMEHSIOTCS. HA OYMCTHBIX CTAHIMUSIX, TEXHOJIOTMYECKAas CXeMa KOTOPBIX MOKET
BKJIIOYaTh B Ce0s Kak ad’poTeHKH, Tak u Owoduibtpel. [lpm mnpumMeHnenun
BEPTUKAIBHBIX OTCTOMHHUKOB Kamepa OMOKOAryJsilIid U OTCTOWHUK COBMEIIAIOTCS
(cm. puc.4.44 [1]). Pacuér mpea’patopoB u OMOKOATYISTOPOB BHITIOIHAETCS ¢ YIETOM

TpeboBanmii (11. 6.116) [2] Ha MaKCUMaTLHBIN TPUTOK BOJIBI.

4.2.2 Buogunvmpeul
buodunbTpel NpPUMEHSAIOTCS AJIA TOJMHOW W HEMOJHOM OHOJOTrHYecKOon
OYUCTKH. KanenbHbie OHOPUIBTPHI [IPUMEHSIOTCS Ha CTaHLUAX
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POU3BOJUTENbLHOCTRIO He Oonee 1000 M3/CYT, a BBICOKOHArpy»aemple — J0
50 000 m%/cyT. BHOGMIBTPBI IPOSKTUPYIOTCS B BHAE KPYIJIBIX, MHOTOTPAHHBIX MM
OPsIMOYTOJIBHBIX B TUIAHE PE3E€PBYAPOB CO CIUIOUIHBIMH CTEHKAMH U JIBOMHBIM JTHOM:
BEpXHEE JTHO — KOJIOCHUKOBAsI pelIETKa, HUKHee — ciutomHoe. CTeHKH OMopuiIbTpoOB
JIOJIKHBI BO3BBIIIATHCS HAJl TOBEPXHOCTHIO PUIIbTPYIOIETro cios Ha 0,5 M.

B kanenpHbIX OMOHMIBTpax MNpeaycMaTpUBACTCS E€CTECTBEHHAs al’palius
yepe3 OKHA, pacrojaraéMble paBHOMEPHO IO BCEMY MEPUMETPY CTeH OHModUIbTpa B
npenesaax MeXIyTOHHOTO mpocTpaHcTBa. OKHa MMEIOT YCTPOMCTBA, 3aKphIBAIOIIHIE
uX Harunyxo. [Imomaas OKOH J0KHA COCTaBIATh 1...5 % miomanu 6uopunsTpa.

BricokoHarpyxaemple  OMODUIBTPHI  TPOEKTUPYIOT C  HCKYCCTBEHHOM
aspaumeir. Ha oTBogHBIX TpyOompoBojgax a’poUiIbTPOB YCTAHABIMBAIOTCA
rUApaBInYECKUe 3aTBOPHI Tiyounoi 200 mm.

B koHCcTpykumu OHOPHIBTPOB MpEeAyCMaTPUBAIOTCS yCTPOMCTBA ISt
IIPOMBIBKH JIHUIIA, PEMOHTHBIE JIa3bl M TPYOOIPOBOJLI OMOPOKHEHHUS Ha Clydal
IpEeKpalIeHHs OJa41 KUIAKOCTH 3UuMOi. Yncio OMopuiIbTpoB T0KHO OBITH OT 2 10
8, Bce pabouue.

Pacuér xanenvuvix 6uoguibmpos COCTOUT B OMPENEICHUH HEOOXOIUMOTO
o0BEMa 3arpy304HOr0 MmaTepuana sl OYUCTKH CTOYHOW BOABI U Pa3MEpPOB
AJIEMEHTOB BOJOPACIPEACIIUTENbHBIX YCTPOMCTB, OpEeHaXka, JIOTKOB JJiA cObopa u
OTBeNIeHUs BOJbI. PacuéT mpon3BOAAT MO0 MaKCHMaIbHOMY PAacXO/y BOJIBI.

[IpoexkTrpoBaHUE MPOU3BOAAT B COOTBETCTBUM C peKoMeHmauusamu [1,2,6].
Tun 6uodunsTpa nogduparot o tabdnuue 13 [7]. B n.3 KypcoBoif BHOCIT POpMYJIbI
g pacuéta C TOSCHEHUSIMH, BbIYMCIEHHble 3HadeHus. Ilocne mnpoBenenus
BBIYMCJICHUN BBIMOJHSAIOT ACKU3HOE H300pakeHne OnoduiabTpa (MM KOMHUIO C
JUTEPATYPHOTO MCTOYHUKA) U Tabmuity “OCHOBHBIE TapameTpbl OuodunsTpa”, rae
JOJDKHBI OBITh yKa3aHbl: THUII, OKUCIMTEIbHAs MOIIHOCTb, 3arpy3ka, €€ OO0BEM,
JIOIyCTUMas Harpy3ka Mo Boje, oO0Ias IJiomaas OnopuiIbTpa U T€OMETPUUECKUC
pa3Mepsbl.

[Ipu pacuére gvicokonazpyicaemvlx 6uopuUILMPOE MOIB3YIOTCS CBEICHUSIMH,
U3JI0KEHHBIMUA B T€X JK€ JIUTEPaTYpPHBIX MCTOYHHMKAX, YTO W B CIIy4ae KarelbHBIX
onoduibTpoB. TunopasmMepsl BEICOKOHArpYyKaeMblX OMO(DUIBLTPOB MPUBEACHBI B [§]
(tabn. 20.9). Ilopsimok pacu€ra BBICOKOHArpy>KaeMmblX (QUIBTPOB M METOAMKA
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NPOBENICHUS BBIYUCICHUN NMOApOOHO M30KeHbl B yueOHuke [1]. [Ipu Bbruncienusx
HEOOXOIMMO y4eCTh PacyéT BO3ayXa, M° Ha | M® CTOYHOM BOJBL.

B mpoekTe HEOOXOIUMO MPEAYyCMOTPETh PaCIpEACIUTEIbHOE YCTPONUCTBO
JUTISl PABHOMEPHOTO OPOLIEHUSI CTOYHBIMHU BOJIaMU BCEW MOBEPXHOCTH OMODUIBTPOB.
HauGonbiiee pacrpocTpaHeHre MOTYYUIIO CHPHUHKIEPHOE OPOLIEHUE U OPOILICHUE
IIPY TIOMOIIIH MOJBUKHBIX OPOCUTENEH.

JIJ1st CHpUHKIIEPHOTO OPOIICHUS TPUHUMAIOT BETUYNHY CBOOOHOTO HAropa y
pazopeisruBateneii  okono 1,5wM, koHeyHoro — He MeHee 0,5M, guamerp
pacOpeisruBareneii — ot 18 mo 32 mM. Pacu€r cBoamTCsS K OmMpeneneHuIo pacxoja
BOJbI U3 pa3OpbI3ruBaTeisl, HEOOXOAUMOrO0 UX YHUCIA, IUAMETPA Pa3BOJAIIEH CETH,
€MKOCTH M BpEeMEHHM paboThl jAo3upyromiero Oaka. HeoOxonumo mnpuBecTH Bce
pacuy€Thl M CXEMY pacIoyioKeHHus pa3Opei3ruBateneil. Hekoropeie cBeneHust s
POEKTUPOBAHMS MOTYT HAXOJUTHCS B [9].

[Ipu pacu€re peakTHUBHBIX OpPOCHUTENIC CBOOOJHBIN HANOp MPUHUMAETCA HE
menee 0.5 M, nuameTrp oTBepcTuil — HE MeHee 10 MM.

[Tocne BeIUMCIECHUN TPUBOAUTCS ICKU3HOE H300paKEHUE OPOCUTENSI M €ro
XapaKTEPUCTHKHU.

4.2.3 Aspomenku

ABPOTEHKH Pa3IMYHBIX TUIOB MPUMEHSIOTCS JJIsi OMOJOTUYECKOW OYMCTKHU
TOPOJICKMX W TMPOU3BOACTBEHHBIX CTOYHBIX BOJ. [l0 CTpyKType MmOTOKa BCE THIIBI
a’POTEHKOB JENATCS Ha ad2pOmMeHKU-8blMeCHUmMenu, aspomenKu-cmecumern,
aspomenku-omcmounuxu. KOHLUEHTpanusi B3BEIICHHBIX BEUIECTB B BOJE,
110/1aBa€MOM Ha a3POTEHKH (TI0CIIe IEPBUYHBIX OTCTOMHUKOB) JIOJDKHA OBITH HE OoJiee
150 mr/n.  Aspomenku-omcmouHuKu NPUMEHSAIOTCS  MPU  NPOIYCKHOMH
criocobHocTr craHmun g0 50000 MY/CyT, aspomenku-cmecumeny PasIAYHBIX
Moaudukanuii npuMensitores npu 3HadeHusx bIIK,,, ouumniaemoro croka 6omee 500
MI/J, TIpU HAJIUYAKA B CTOKE MEJUICHHO OKHCJISEMBIX BEIIECTB, a TaKXe TNpH
KoJeOaHUsAX COCTaBa CTOYHBIX BOM; aopomenku-evimecHumenu — npu BIIK
OUHMIAeMOTo cToka 10 150 Mr/m ¥ mpu OTCYTCTBUU 3aMOBBIX MOCTYIUICHUN
TokCHYHbIX BemecTB. [lpu 3HaueHusix BIIK,q,, npeBbimatommx 150 mr/i,

HCO6X0)II/IMO npeayCMaTrpmuBaThb pCréeHepanuio aKTUBHOI'O HUJia.
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Pacuér a’pOTEHKOB BKJIIOYACT ONPEACICHHE EMKOCTH U Trab0apUTHBIX
pa3MEpoB COOPYKEHHUs, 0ObeMa TPeOyeMOro BO3JyXa W HM30BITOYHOTO AKTUBHOTO
wia. BMeCTUMOCTh a’pOTEHKA OIpENeNsIeTcsl MO CPEeIHEYaCOBOMY TMOCTYIUICHHUIO
BOJIBI 3@ MEPUOJI adPallii B Yachl MaKCHUMAJIBHOTO TpUTOKa. [Ipy mpoeKTHpOBaHUN
a’pPOTEHKOB OIPEIEIIACTCS IEPUOJT adpallii B 3aBUCIMOCTH OT TIPUHIIMITA UX paOOTHI
Y HAaJIM4YUs pEreHepallii aKTHBHOTO HJIa.

CreneHb PEHHUPKYJSAIMA aKTHBHOTO HWJa B adpPOTCHKE OMNPEICISCTCS I10
dbopmye:

R a
©1000/J -a (65)

rje a—Jio3a uia B adpOTEHKax, I/J1, MpuHUMaeM a=4 r/;
J — UNOBBIN UHJEKC, I MPEBAPUTEIIBHOTO pacueta npumeM J = 100 cm?/r.
BIIK o5 CTOYHBIX BOJ, MOCTYIAIOUIUX B a’pOTEHK C y4eTOM pa30aBlICHHS
PEUUPKYISIIMOHHBIM PACXOOM:

L. +L, R

mix : 1+ qun ' MF/JI (66)

rae  Lex — BIIK,o, TOCTyNAOIIEH B @3POTEHK CTOYHOM BOBI, MI/JI;
Len — BIIK o OunIlieHHOM BOIBI, TpUuHUMAaEM Ley = 20 mr/m;

[TpoaomKUTENbHOCTh OOPA0OTKUA CTOUYHBIX BOJI B adPOTEHKAxX, Y HaJEeM IO

bopmyie

25 |, L,
t =52 |g—mx 67
=T (67)
Jlo3a una B pereneparope, r/J1 onpeaesieTcs: mo hopmyiie:
a =a- (i + 1)
2R (68)
VY nenpHasi CKOPOCTb OKUCIIEHUS OTIPEICTISETCS IO (hopMyJIe:
L, -C, 1
P=Pmc 4K, Co+ K, L, 1
ex "o TR Lo K- L, +(o.ar,MF/(1""—I) (69)

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

C, — KOHIIEHTpaIMs PACTBOPEHHOTO KUCJIOPOaa, MI/JI;

K| — xoHcTaHTa, XapakTepu3ylollas CBOMCTBA OPraHUYECKUX 3arpsi3HSIOLINX

BemectB, MT BIIK o, /11, mpuHuMaetcs no tadnuue 13, npunoxenue 10;
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K, — KoOHcTaHTa, XapakTepusylolas BIUsHHE Kuciopojga, Mr Oy/n
npuHUMaeTcs 1o Tabnuie 13, npunoxenue 10;

¢ — Kod(ppuIMeHT HHTMOMPOBAHUS TIPOIYKTAMHU pacriaja aKTUBHOTO Wia, JI/T,
npuHUMaeTcs 1o Tabnuie 13, npuioxenue 10;

[TpoAOMKUTETLHOCTh OKHUCIICHHSI OPraHWYECKHX 3arps3HSIONIMX BEIIECTB
ompenenseTcs mo dhopmyie

Lex B Len

t, = Rad 9p 4 (70)
rie S — 30JbHOCTH WJIa, IPUHUMAETCS 1o Tadymie 13, mpunoxenue 10;
[Ipoa0MKUTENLHOCTD pEreHepaliy uila onpeaesieTcs mo hopmyie:
b=t~y (71)
BmectuMocTh a3poTeHKa onpeaenuM 1o hopmyiie
W, =t L+ R)- Qe M’ (72)
rae  Qgpuac — PACUETHBIN PACXOJ CTOYHBIX BOJ, M/,
BmectumocTh pereneparopa onpeaenuM o Gopmye:
W, =t, -R-Qg e M (73)

[Tpo1oKUTETEHOCTE TTPEOBIBAHNS BOABI B CUCTEME «a’POTEHK-PETCHEPATOP»
BBIYUCIIUM 110 (popMyIie

t:(1+R)'tat+R.tr’q (74)

JIst yTOYHEHHUST WJIOBOTO MHJACKCA OMPEISTNM CPEIHIOK 03y WiIa B CUCTEME

«adpOTEHK-pereHepaTop» no popmyiie
_(+R)-t,-a+R-t -a,

imix — t

/11 (75)

Harpyska na un g, mr BIIK,,,,/(r-cyT), onpenensercs no dhopmyiie

o 24-(Lex - Len) (76)
I Qi - (1—8) -t ’
[IporieHT pereHepamuy COCTaBJISCT:
r = L 100%
Wr +Wat ’ (77)

3aaHHBId  KUCJIOPOJHBIA  PEKMM U HEOOXOJUMYI0  MHTECHCHUBHOCTH

INEPpCMCIINBAHNA B aA9POTCHKAX 00eCreynBaroT adpaTopkI. Yucio a’paTopoB B
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percucparopax ¢HW Ha HepBOﬁ IIOJIOBUHE  JJIMHBI aBPOTGHKOB-BBITCCHI/ITCJIeﬁ

IIPUHUMAETCS BJIBOE OOJIBIIE, YeM Ha OCTAJIbHOM JIJTMHE adpoTeHKoB (11. 6.152 [1]).

VY nenbHbINA pacxoj BO3ayxa Qair onpenensiercs no Gpopmyie:

Qur = O (Ler — Ley) M3/M? OuMIIEHHOM BOJIBI (78)

KlKZKT Ks(Ca _Co) ’

rae Qo - YAEIbHBIM pacxoj] Kuciaopoaa Bo3ayxa, Mr Ha 1 wmr cusatoul BIIK .,
npuHUMaemslit 1,1;

Ky . KOX((UIIMEHT, YYUTHIBAIOUIMM THUIT a’paTopa M NPUHUMACMBIA IS

MEJIKOMYy3bIpuaToi aspaiuu no tadnuie 14, npunoxenue 10;

K, h,

- K03 (ULKEHT, 3aBUCAUIMN OT TIyOMHBI MOTPYXKEHUS a’3paTopoB 151

IpUHUMAaeMbIi 1o Tabnune 15, npunoxenue 10;

Ke . KO3(PUIMEHT, YYHUTHIBAIOUIMI TeMmeparypy CTOYHBIX BOJ,

onpeaensieMslil mo popmyIe:

K, =1+0,02(T, —20), (79)

rae Tw . cpeaHeMecCsIYHas TeMIIepaTypa BOAbI 3a JJeTHUM nepuon, °C;

Ks . kodhPUIIMEHT KadecTBa BOJbI, MPUHUMAEMbIi 1o Tabmuue 14,

npuioxenue 10;

C. . pPacTBOPUMOCTh KHCIOPOJa BO3AyXa B BOJE, MI/JI, OmpeaesseMas Iio
bopmye:
h
C,=01+—2)C,, 80
ey (80)
rIe Cr . PacTBOPUMOCTD KHCJIOPOJa B BOJAEC B 3aBUCHMOCTH OT TEMIIEpaTyphl H

aTMOC(EpHOTO JIaBJICHUS, TPUHUMAEMast 10 CTIPABOYHBIM JIaHHBIM, Cr =9,61 mr/m;

Co . CpenHsisl KOHIEHTpAIus KHUCIOpoJa B ad’pPOTEHKE, MI/JI; B TIEPBOM

npUOTMKEHUU Co OPUHUMAETCS 2 MI/J.
[THeBMaTHUYECKHE a3paToOPhI MOTPYKEHbI Ha N,=3 M.

O6wmii pacxos Bo3ayxa Q.. , M/4 COCTABHT:

Qair = qair ) Qmax 00111

CpenHsisi MHTEHCUBHOCTB a’paiuu, M*/(M?-4) onpenensercs no Ggopmyrie:
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‘Ja — qair ) Hat
Lo (81)

rje Ha. pabouas TiryOnHa a’poTeHKa, 3-4 m;

Cary - NEPHUO/T adPALIMH, Y, OTIPEACIIIEMbIN TTO PopMyIIe:

l+agp

L
t, =—"—— K )(L., —L K,C,In—= K
atv pmaxaco(l_s){(co—i_ 0)( mix en)+ ICO nL :| p? (82)

en
rae K, - koapdunuent, yduTeiBalonyii BAMAHUE MPOIOJIBHOIO NMEPEeMEIIUNBAHNS,
npu Ouonorndeckoit ouncrtke Ky=1,5
Eciau BbIUMCIIEHHAs MHTCHCUBHOCTH ad’palidd BBIME lyma JUI TPHHSATOTO
3HadyeHus K;, He0oOX0AMMO YBEIUUYUTD IIONIAAb a3pHUPYEMOI 30HBI, €CJIM OHA MEHEE
lavin JUIs1 IpUHSTOTO 3HaueHus K, ciemyeT yBenMuuTh pacxod BO3ayXa, IPUHSB |gmin
o Tabnuie 15, npunoxenus 10.
[IpupocT akTuBHOTO Mja Pj, MI/1 B a3poTeHKax onpeaessieM o hopmyiie:
P=08-C,,+K, L, (83)
rae Cogy — KOHIEHTpAIUS B3BEHICHHBIX BEIIECTB B CTOYHOM BOJE, MOCTyMHAloleH B
a’pPOTEHK, MI/J.
Ky — koaddunuent npupocra Ui TOPOACKUX U OJU3KUX K HUM II0 COCTaBYy
IPOU3BOJCTBEHHBIX CTOUHBIX BoJ Ky = 0,3
KomanyecTBO M30BITOYHOTO MJTa, MI/JI.
AP =P -a,, (84)
rie  a;— KOHLEHTpalMs Wia B OCBETJIIEHHOU Boze, & = 10 mr/m.
Cyxoe BelecTBo 30bITOYHOTO WA, I/CYT:
AR -Q

cp.cym ’ (85)

AT

3 .
O0beM HEYIIJIOTHEHHOTO aKTUBHOTO WJjla, M /CyT:

A. -100
Q= r—"—, (86)
(100 - ;) -v;
rac ®j — BJIA)KHOCTb HCYIINIOTHCHHOI'O aKTHUBHOTI'O HWJIa:
(04
o, =|1--—x 1.100%), (87)
1000

A€ A, — KOHIICHTpAIMS WIa B HJIOBOM KaMepe, I'/J1, paBHas
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1+R,
ULK i R !

(88)

o 3
Yi — INIOTHOCTDb M30BITOYHOIO AaKTHBHOTO nJia, IPUHUMACTCS PaBHOU 1 /™",

4.2.3 BmopuuHnvie omcmounuxu

BTopruHblE OTCTOMHUKHM WCHOJIB3YIOT [JI1 OTHEIEHUS aKTUBHOTO WA,
MOCTYNAIOIIETO BMECTE CO CTOYHOM BOAOW M3 a3pOTEHKOB. OHHU KOHCTPYKTHUBHO
AHAJIOTMYHBI TIEPBUYHBIM. B KkadyecTBE BTOPUYHBIX OTCTOMHHUKOB TNPUHUMAEM
TOPU30HTAIBHBIE OTCTOMHUKH.

OCHOBHBIE OTJINYMA BTOPUYHBIX OTCTOMHHUKOB OT MEPBUYHBIX 3AKIIOYAIOTCS B
XapakTepe MEXaHW3MOB il cOopa M yAQJICHUS OCaJKa M CBSA3aHHOHW C O3TUM
KOHCTPYKIIMEN THUIIIA.

BTopuuHble OTCTOMHHUKHA PACCUMTHIBAIOTCS MO THJPABIMYECKON HArpyskKe,

KOTOpas omnpeaeseTcs mo hopmyiie:

45.-K  -H®
qssa = 1 > 015_;'8(;1.5,1t ) (89)
01-J-a,)
rae K _ KOd(phUIIMEHT UCIONb30BaHUS O00BbeMa 30HBI  OTCTAaMBaHUS,
IPUHAMAEMBIN IS paJHaIbHBIX OTCTOMHUKOB - 0,4, BeptukambHbix - 0,35,

BEPTHUKAIBHBIX ¢ TIepru(EepUiTHBIM BRITYCKOM - 0,5, Topu3oHTanbHbIX - 0,45;

& _ 71032 Ujia B a3pOTEHKE, ClIeIyeT MPUHUMAaTh He Ooee 15;

J — nioBbIN MHAEKC, 86,;

& KOHIICHTPAIIUS UJla B OCBETJICHHON BOJIE, ClIeayeT MpUHUMAaTh He MeHee 10

MI/J1;

Hoo _ pabouas TiryOrHa OTCTOMHMKA, corsiacHO Tabmuie 11, mpunoxxenue 9.

Uucno BTOpUYHBIX OTCTOMHUKOB, N CIEAYET MPUHUMATh HE MEeHee 3.

o o 2
Hnomam) OJHOHM CCKIIMH OTCTOMHHKA, M

F=—t (90)
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Heo6xonumo npuHATh IMPUHY, B 0THOTO BTOPUYHOT'O OTCTOMHWKA M, TOT/Q
ero mmmHa cocrasur F/B, m.
Pacxon mupkyupyroIero akTHBHOTO Wi, M>/4 onpeaeseTcs mo dhopmyie
g =2a- Qcp.qac’ (91)
rame @ — ond IMPKYJUPYIOIIEr0 HiIa OT PacueTHOrO pacxoja CTOYHBIX BOJI,

ompenensiemas mo Gpopmyie

a=_8% | (92)

Pacxo n30bITOYHOTO aKTUBHOTO MJIa OMpEesieTcs o popmyie

100

- U MM (93)
(100-w)-p “

a.

rme  ® — Bpaxknocts una, 99,07 %;

3
P IUIOTHOCTD UJia, IPUHUMACTCA 1 /™

08K (1-E)+03-L, -b

. , T/4 94
o 1000-1000 e (54)

rie  Cogy- KOHIIGHTpAIMS B3BEIICHHBIX BEIIECTB B BOJIE, IOCTYMAIOMIECH Ha
MePBUYHBIC OTCTOWHHUKH, MT/IT;

E — »ddextuBHOCT, 3amepkaHusi B3BEIICHHBIX BEIIECTB B IEPBHYHOM
orcroitauke, 0,5;

b _ BEIHOC aKTHBHOTO MiIA U3 BTOPHYHOrO OTCTOMHUKA, IPUHAMAETCS 15 Mr/

B wumoBoit kamepe w1 HE IOJDKEH HaxoauTbes Oonee T=2-x wyacos. B

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

V,, = da *0,) (q;‘\|+ %) 3 (95)

rae N=6.
KoandecTBO M30BITOYHOrO aKTHBHOTO MJjla B OTCTOMHUKAX PAaCCUYMTHIBACTCS 10
dbopmyie

(Pl - Coﬁm) : QU[?-CJ”" -100 ’MS (96)
7-10° - (100 — ;)

i_uszb =

rae  Qcpeyr — CyTOUHBIM NPUTOK CTOYHBIX BOJ HA CTAHIUIO;
P; — mpupocTt akTUBHOIO Wia;
Y — IJIOTHOCTh aKTUBHOTO HJIA, /M
(j — BJIAYKHOCTb aKTUBHOTO Wia, %o
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4.3 Pacuem coopyaicenuil 0151 06pabomku ocaoxa

4.3.1 Unoynnomuumenu

VY1ioTHeHne — Haubosee MPOCTOM U PaCHPOCTPAHEHHBIA CIOCOO YMEHBIIIECHUS
o0beMa  0CaJKOB,  OOECHEUYMBAIOIIMKA  MOBBIINIEHHE  MPOU3BOJUTENBHOCTU
HOCIEAYIOUINX COOpYKEHUM Mo 00paboTKe 0cajkoB. BiakHOCTH OCagKOB MOCIE
YILUIOTHEHHUS JOJKHA 00ecreunBaTh UX CBOOOIHOE TPAHCIOPTUPOBAHUE 110 TPyOaM.

Ha ynnotHeHue noctynaet u30bITOYHBINA akTUBHBIN Wi [IpuMeHnM B kauecTBe
WIOYIUIOTHUTENEN BEPTUKAIbHBIE OTCTOWHHKH.

[To Tabmuue 17, npunoxenne 11 mnpuHUMaeTcs MNPOJOJIKUTEIBHOCTD
YIUIOTHEHUS, CKOpPOCTh JIBH)KCHMS >KMJIKOCTM B OTCTOMHOM 30HE, BIAXXHOCTH
MCXOJIHOTO WJia, YIUIOTHEHHOTO.

Pacuér wnoynnoTHUTENnEe BEAETCS HAa MAaKCUMAJIbHBIA YacOBOM MPUTOK

U30BITOYHOTO HJIa

q _ (1’3'Pi _Ccdp)'Q
i_max 24C,

, M/a (97)

rae  Pi, Cosuy Qcpeyr — aHaIOrm4Ho (Gopmyiie pacdéra KOJIUYECTBA HU30BITOYHOTO
WJ1a;
Ci — KOHIICHTpaIUsl aKTUBHOTO MJIa, paBHAs 4 I/J1 11l BTOPUYHBIX OTCTOMHUKOB

2
[Tone3nas miowaas WIOYIIOTHUTENS, M, olpeaeisieTcs: o Gpopmyiie

q
F,=—2
noJt 3’6 . V (98)

rae  (x — MaKCUMAJIbHBIM 00BEM JKHIKOCTH, OTACIISIEMOI B MPOLIECCE YIUIOTHEHUS

wimaizalua

ol-ov, 3
=9 —2 M 99
qDM ql_.MaKL 100 _ CUZ ( )
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rac i 1 M2 BIAXKHOCTb COOTBETCTBCHHO ITOCTYIIAOIICTO U YINIOTHCHHOI'O MJIA;
V- CKOpPOCTh [BMIKCHHUS JKHUIKOCTH B OTCTOMHON 30HE BCPTHUKAJIBHOT'O
HIIOYILIOTHUTCIIA,

JluameTp WIOYIIOTHUTEIS onpeaensercs no hopmysie

D= 2 ey (100)
314-n

rae N — 4ucio WIOYIUIOTHUTENEH, TPUHUMAETCS OT 2.

Bricota paboueit 30HbI WioymioTHutene H, cocraBur
H=q,-t,M (101)
rae (o — pacu€THas Harpy3ka Ha IUIOIAb 3€pKaja YIJIOTHHUTEIS, MPUHUMAEM
pasuon 0,4 M3/(M2-qac) JJIsi  U30BITOYHOTO AKTUBHOTO WJIa U3 BTOPHUYHBIX
OTCTOMHUKOB C KOHIIEHTpauueu 4 r/i;
t — MpOJOIKUTENBHOCTh YIUIOTHEHUs WJa, ompenenseMas mno tadmuue 17,
npunoxenue 11.
O6mas BeicoTa H,gy onpenesnsiercs no dhopmyiie
H,,=H+h+h; M (102)
rne  h — BeicoTa 30HBI 3aneranus uia npu wiockpeode, npuaumaemoe 0,3 M;
hs — BeICOTA OOpTOB Haj ypoBHEM BOjbI, prHUMaemoe 0,1 m
O0BEM YIIIOTHEHHOTO aKTUBHOTO WJIA, M omnpenensercs no popmye

W, ., =W, ;- (100—a,)/(100-w,), (103)

i yna
rae Wi 6 — 00bEM M30BITOYHOIO aKTHBHOT'O HJIa

Beimyck W3 WIOYIUIOTHUTENEH  MPOU3ZBOAMUTCS  HEMPEPHIBHO  TOJ
rugpocratuueckuM aapieHuem 0,5...1 M 4yepe3 BOJOCIMB C MOPOrOM MEPEMEHHOU
BBICOTHI. MJIOYTIJIOTHUTENN B BHICOTHOM OTHOIIIEHUHU PacIiojiiaraioT Tak, 4TOObl BOJAA

U3 HUX MOTJ1a ObITh MOJJaHa B a@3POTEHKH CAaMOTEKOM.

4.3.2 Memanmenxu
B »TuX CcOOpyXEeHHMSIX TPOUCXOIUT TPOIECC OOE3BPEIKMBAHKS OCATKOB
CTOYHBIX BOJI, OCYIIECTBISIEMbI MHUKPOOPTaHHU3MaMH, CIOCOOHBIMH OKHCIIATH
OpraHMYECKHe BEIIECTBA 0CAIKOB. PacuéT METaHTEHKOB 3aKJIF0YAETCS B BBIUMCICHUH

KOJIMYECTBA OOpa3yIOIIMXCA Ha CTAHIUAX OCAJKOB, BHIOOpE peknMma COpa’kKhBaHWS,
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onpeneneHu TpedyeMoro o0bEMa COOPYKEHUW U CTENEeHH pacrnaaa 0e330JbHOT0
BEILIECTBA OCAJKOB.

OaHUM U3 OCHOBHBIX METOJOB OOE3BPEKHUBAHUS OCAJKOB CTOYHBIX BOJ
ABJISIETCS] aHA3POOHOE COpaKUBaHUE.

MeTtaHTeHK TIpeACTaBIseT COOOW IMIMHIAPUYCCKUM  KeIe300€TOHHBIN
pe3epByap C KOHMYECKHMM [IHHIIEM U TEPMETUYECKUM IMEpeKpbITHEM. B BepxHen
JacTH pe3epByapa MMEETCS KOJIMaK sl cOopa rasza, OTKyJa OH OTBOJMTCS IS
JaTbHENIIEr0 UCIIOJIb30BaAHUS.

KonmdectBo cyxoro BemecTBa ocagka, oOpasyromerocss Ha CTaHIWH,
onpenensiecTs o hopmylie

Q.. =C,, 2-k-Q-107°, (104)
rae  Cogy — KOHIIEHTPAIUs B3BEIIEHHBIX BEILIECTB B CTOYHOM BOJIE, MOCTYIAONIEH B
MIEPBUYHbBIC OTCTONHUKH;

3 — 3¢ dexT ouncTKH B MEPBUYHBIX OTCTOMHUKAX, 0,5;

K — ko3¢ durmeHT yBenudeHus 00beMa 0cajka 3a CYeT KPYIHbBIX (Ppakiuid, He
YIIaBIMBAEMBIX TIPH 0TOOpE TIPOO I aHAM3a, MPUHUMaeMbIi 1,2;

Qcp.cyr — CYTOUYHBIH IIPUTOK CTOYHBIX BOJ| HA CTAHIIMIO, MY/cyT

KonudecTBo cyXxoro akTUBHOTO UJIa, T/CYT OMPEIESIETCs Kak

u, =lg-c,, -@-3)+a-L,-bl-Q,,, 107, (105)

owy cp.cym

rie  a— ko3 PHUIMEeHT mprupocTa aKTUBHOTO Wiia, mpuHuMaeMbli 0,3;
b _ BBIHOC aKTUBHOT'O WJIa U3 BTOPUYHOTO OTCTOMHUKA, MPUHUMAETCs 15 mr/i.
KonnuectBo 6€33015HOTO BEIIECTBA OCAKa BBIUUCIAIOT 1O hopmyJie

Qcyx ’ (100 - Br ) (100 - 30(:)
10000

Q6es = sT/CyT (106)

rae  B,— rurpockonmdeckast BIaXXHOCTh CBIPOTO OCajika, MpuHuMaemasi 5%;
30c— 30JIBHOCTH Ocajika, mpuHuMaemas 30 %
KonuuecTBo 0€330JIbHOTO AKTUBHOTO WJa, T/CYT BBIYUCIISIOT [0 aHATOTUYHOU
bopmyie
", -(100-B, )-(100-3,,)

_ 107
0e 10000 ’ (107)

/ :
rie B, — rurpockonnueckas BIa)KHOCTh aKTHBHOTO HJIa, TpUHUMaeMas 5%;

3,1 — 30JbHOCTh aKTUBHOTO MIIa, MpuHUMaeMas 25 %.
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Pacxoz: CbIPOTO OCallKa U M30BITOYHOIO aKTUBHOTO nuia, M3/CYT BBIYHMCJIAIOT

COOTBCTCTBCHHO

100
- . 108
Qor 100-W,)-p. (109)

oc

V -1 - 100 | (109)
“ cyx (100 - WI/IJ'I) : pI/IJ’I

rie W, — BIQXXHOCTh CBIPOTO OCajka, mpuHuMaeMas 95%;
W,.; — BIQXKHOCTh YIZIOTHEHHOTO U30BITOYHOTO WJjia, IpuHuMaemas 98%;
3
P.. — ITIOTHOCTh OCaJKa, IpuHUMaeMas 11/m

3
p,, — INIOTHOCTH WJIa, IpUHUMaeMas 11/m

Cpennee 3Ha4eHUE 30JIbHOCTU CMeECH, % onpenensercs no Gopmyiie:

3,, = 100|1- Os + Ans |, (110)
0,,100-B,) H,,(100-B])

100 100

TpeGyeMblii 06beM METAHTEHKA, M° ONPEeIeIIAeTCS 110 (hopMyIIe:

w - Vee +Dvu) 100 (111)

rne D, - cyrouHas no3a 3arpy3ku Ocajka B METaHTEHK, %, INPUHUMACTCA IO
Tabmuie 18, npunoxenue 12.

Hcxonsa u3 tpedbyemoro oobéma mo tadmuie 19, npunoxenue 12, BeIOMparoT
pa3Mepbl METAHTEHKOB: JMAMETP, BbICOTA (BEPXHEr0 KOHYCa, MHJIMHAPUYECKON
YacTU, HUKHETO KOHYCa, CTPOUTEIbHBbIA O00BEM (3aHUS OOCITYKMBaHUS, KHOCKa
ra3o0BOM CETH).

Boeixon raza Ha 1 Kr 3arpy’keHHOro O€330JbHOrO BellecTBa, M’/Kr (Ipu
MJIOTHOCTH ra3a paBHOU 1) onpeaenum no Gpopmyre:

/ = %om =MD 112
y TR (112)

TJI€ A, — MpeeN cOpaKHuBaHUS CMECH Ocasika, % paccuuThIBaeMbIil o hopmyre:

— 8,043 +8, M g
Oz + A s

, (113)
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rac a, U a, — HNpCAciibl paciiaga COOTBECTCTBEHHO ChLIPOIo ocCajka H M30BITOYHOTO

AKTUBHOI'O WJIa, IPH OTCYTCTBUM 3KCIEPUMEHTAIBHBIX JAHHBIX MPUHUMAEMOE 8, =
53% u a, = 44%:;

N - SKCHIEPUMEHTANBHBIA KOA(DMOUIIMEHT, 3aBUCSIINI OT BIAKHOCTH OCaJKa U
TEMIIEPAaTypHOTO pEXKUMa cOpakMBaHUs, NpUHUMaeMblii mno Tabmume 20,
npuiaoxenue 12.

CyMMapHBIi BBIXOJ Ta3a, M?/CyT pacCUUTHIBAETCS MO hopMyIie:

I'= y/ ’ (O6e3 + H6e3)’ (114)

['a3, momydaeMblii B METAaHTEHKAaX B pe3yJibTaTe Ipolecca cOpakuBaHUS
ocaJika, MCHOJB3YETCS Ha SHEPreTUYECKHE HYXIbl KaHAIW3AUMOHHBIX CTAaHUUN B
KaueCcTBE TOPIOYEro B KOTJIAX C Ia30BbIMU T'OPEJIKaMHU, JIJIsl 000rpeBa METAHTEHKOB U
OTOTUIEHUS 3[TaHUN OYMCTHOW CTaHIIHUM.

B mnpomecce cOpaxkuBaHus MPOUCXOAUT pacmaa Oe330JbHBIX BEIECTB,
OPUBOASIINNA K YMEHBIICHUIO MAcChl CyXOI'0 BEIECTBA U YBEJIWYEHUIO BIIAXXHOCTH
ocagka. CymmapHblii 00beM cMecH Tociae COpakMBaHUS MPAKTUUYECKH HE

n3MeHserca. BenuuuHa y/, BBIpA’KCHHAA B IIPOLCHTAX, IIPCACTABIIACT coboit

CTCIICHb paciiaaa 0€330IbHOTO BCIICCTBA, IIOJACUMTAHHYIO IIO BBIXOJY Ia3a. 3Has

CTENEeHb pacnajaa, MoJACUYUTaeM Maccy 0€330JbHOr0 BEUIECTBA B COPOKEHHOM CMECH:
Mse; =[(Oges + Mse)(100- y')]/100, /eyt (115)
Pa3HoCcTh MeXay Maccoil cyXoro BEUIECTBAa U Maccoil 0€330JIbHOIO BEUIECTBA
B COpOXXEHHON CMeCH MpeICTaBisieT cOOOW 30JbHYI0 4YacTh, HE IMOJIAIONIYIOCS
M3MEHEHUsIM B Tpouecce cOpaxuBaHus. [loaToMy Macca cyxoro BemiecTBa B
COpOKEHHOM CMECH BBIPA3UTCA CYMMOIA:
Mcyx - (Ocyx + HCYX) - (0663 + H6e3) + M6e3, 1/ CyT (116)
OnpenenuM BIaXHOCTh COPOKEHHOM cmecH, %0:

M
B, =100 - —>-100 | (117)
V. +V

oc u

COpo>XeHHBIN OCaJOK II0C/ie METAaHTEHKOB HAIpaBJISIETCS Ha HWJIOBBIC

ILTOIIAAKU 11 00€3BOKUBAHUSL.

4.3.4 Unoswvie naowaoxku
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BeImonmHSIOTCT Ha  ©CTECTBEHHOM WM HWCKYCCTBEHHOM OCHOBAaHHWH, C
MOBEPXHOCTHBIM OTBOJIOM W ITUTONIAJIKH-YIUIOTHUTENW. [lmomanyn Ha ecTeCTBEHHOM
OCHOBaHUH TPHUMEHSIOTCS Ha XOpOIIo (GWIBTPYIOIIUX TPyHTaX (MECOK, CYIech) U
IIpH TJIyOOKOM 3aJIeTaHUM TPYHTOBBIX BOJ (11. 6.390. [1]).

HOJIGSHyIO IUIOMIAIh UJIOBBIX INIOINAA0K, Mz/rozl ONpeACIIIIOT IO (I)OpMYJ'Ie
M6y 365
kn

F = (118)

r1¢ Mygu— CYTOUHBIH 006eM COPOKEHHOTO 0CaKa, M /CYT;
M06Lu:Voc+Vu; , (119)
K — romoBast Harpy3ka Ha WJIOBBIE IUIOMIAJIKH OMpeAeseTcs mo tadmume 21,
npuioxenue 13;
N — KIMMaTUYECKU KOI(PDUIIUEHT, OTIPEIeTIEMbII IO YePTEXKY 2, TPUIOKEHUE
13.
[Ipu mpoekTUpOBaHUM YUUTHIBAIOT 3MMHEE HaMopakuBaHue. BpicoTa cios

HAMOPaKWBAHUSI, M, HAXOJIUTCA 110 hopMyIIe
h — Mobu Tk (120)
HaM 0,8F
raie T = 130 — xonmdecTBO JaHEW B Trojay ¢ Temmeparypoit Hmwke -10°C — mepuon
HaMOpPaXUBaHMUS,

k;=0,75 — kod>(p(UIMEHT yMeHbIICHNs 00beMa 0CaJKa BCIEICTBUE 3UMHEH
bunbTpalui U UCIApPEHUSI.

[TomHas momane WIOBBIX TIUIOMAAOK yBennuuBaerca Ha 20..40% nid
YCTPOMCTBA pa3eIUTEIbHbIX BaJIUKOB M Jopor. I[lpu BbIllycke 3a OOUH pa3
3aIOJTHSACTCS BCS KapTa, MPU 3TOM BbIcOTa ciiost coctaisier N,=0,3...0,5m. [TomHas
BBICOTA BaJjia paBHA

H=hp+h,, m (121)
rae h, — mpeBblllIcHHE BBICOTOM OrpaJUTE/IbHBIX BaJbKOB CJIOS HaMOPaKHBaHMUS,
pasHoe 0,3m;

h, — pabodas BeIcOTa, onpenenseMas Kak
hp=hocHNyay, M (122)

[Lnomane 0JTHOM KapThl ONPENEISAETCS BEIPAXKEHUEM

F=Mosu/Noc, M2 (123)
46



a o011ee KOJIMYECTBO KapT
n=F/F, mr (124)
B npoekTe HEOOXOAUMO ONPEISIUTh KaKUM 00pa3oM KapThl OyIyT pa3MeIICHbI
M Kak CrpynmnupoBaHbl. [IpHBOIUTCS cxema pacroyOKEHUS WIOBBIX IUIOMIAIOK.
KonmuecTBo apeHakHO# BOBI, OTBOAMMOM C IJIOMIAIOK, MpHHUMAaeTCs paBHbIM 0,41
n/(ra-c) IS WIIOBBIX IUIOIIAOK C JAPEHaXHBIM ycTpoiicTBoM U 35...50% oObema
00€3BOKMBAEMOTO OCAIKa JIsI TUTOMIAJ0K C TIOBEPXHOCTHBIM OTBOJIOM BObI. MoBast
BOJIa C IUIOMIAJOK IMEePEKauYnBaeTCs B JIOTOK TEpea pemieTkaMmu. J(omoJHUTeTbHBIC
3arpsi3HCHHUS OT APCHAKHOW BOJBI COCTABJISIIOT I10 B3BEIICHHBIM BEIIECTBAM —
1000...2000mr/1, o BIIK ,; — 1000...1500Mr/1. O0beM MOACYIIEHHOTO OCajiKa 3a

r'oJl BEIYHUCIIAETCA 110 clieiytouieil popmyie

100-B/,

Wocnn = M06Lu +365 100—Byy

(125)

rae B.y— BIaXHOCTh COPOKEHHOU CMeCH;

Boc.i. — BIQKHOCTD MOJICYIIEHHOTO 0CA/IKa, MPUHUMAETCS paBHOM 75%.

4.4 Obeszapadicusanue 0UUWEHHBIX CHOYHBLX 800 U 8bINYCK 8 B000EM

O06e33apakMBaHie MPUMEHSIETCS JJII YHUUYTOKEHUS MAaTOT€HHBIX MUKPOOOB 1
UCKJIFOYEHUS UX MONAJaHUs B BOJOEMBI.

[Tocne moyHON OWOJIOTMYECKON OYMCTKH C TIOCIEAYIOMIeH JOOYUCTKOMN
pEeKOMEHIyeTcsl  00e33apakKMBaHHE  yJIbTPAHUOJIETOBBIM  H3JIy4eHHEM  0e3
NPUMEHEHUS XUMHUKATOB. TeM caMbIM YCTpaHSETCS MOTPEOHOCTh MOTPeOICHNS,
XpaHEHUSs1, TPAHCIOPTUPOBAHHUS UJIY MTPOU3BOJICTBA OMTACHBIX PACTBOPOB U ra30B.

B xauectBe MCTOYHHUKOB Y@ - HU3IydEeHUA JJISI TEXHUYECKOTO MPUMEHEHHS
UCIIOJB3YIOTCSl Ta30pa3psAIHbIe W3Jy4YaTeld, WU3TOTOBISEMBIE W3 TPO3PAYHOrO IS
YO®- nyyel kBapueBOro crexyia. Y@ - UCTOYHUKHU COJEp)KAT CMECh ra3oB, IApOB,
KOTOpass B  BO30YXXJIEHHOM  COCTOSIHUM  M3JIy4aeT  CHEKTpP,  COCTOSIIUM
NPEUMYIIECTBEHHO W3 OTACIBHBIX JAUCKPETHHIX JMHMK. Hanbonee MHTEHCHBHBIM
saBisieTcss Y D - u3nydeHust Ha OCHOBE apOB PTYTH.

Bei6op koHkperHOoro Ttuma Y@ - yCTAaHOBOK ISl KaXJIOTO COOPYKEHHS

OYUCTKHM CTOYHBLIX BOJ IIPOU3BOJAUTCA IO PE3yJibTaTaM TCXHOJOIHYCCKOT'O
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oOciemoBaHusl. JTO CBA3aHO C pa3HOOOpa3WeM KauecTBa CTOYHBIX BOJ U
HEOOXOMMOCTBIO BBIOOpa ONTUMAaIbHOW 10361 Y@ - oOmydeHus i 00ecreUeHUs
TpeOyemoro »s¢gdexkrta Nnpu MUHUMAIBHBIX 3aTpaTax Ha BHeApeHue. Bridop
HeoOxonuMon 1036l Y@ — oO0dydeHuss NPOU3BOAUTCS Ha OCHOBE pPE3yJIbTaTOB
MOJICTTHHBIX 00JTydeHUI BOJIBI.

B paznene «3axnwuenue» ykazbIBalOTCS MPUHITHIE COOPYKEHHS, X Pa3MEpPhI
1 XapakTepucTuku. [1o1BOASTCS UTOTH U J€NIaeTCs BHIBOJI.

S. Jluteparypa

bubnunorpaduueckuit  cOMCOK  y4eOHHUKOB, CIPAaBOYHHMKOB,  KaTaJoOrOB
cocTapisieTcss B andaBUTHOM TMOpsiAKe MO ¢GaMWind aBTOPOB, a 3aTeM TOJ

OTACJIBbHBIM 3arOJIOBKOM HOPMATHUBHAS JIMTCPATypa TAKKC B aJ'ICI)aBI/ITHOM IopsaKe.

1.6 Odopmienne rpadpuyeckoii 4YacTu NMPOEKTA.

I'enepanvnviii  nnan  00bBEKTAa  SABISETCS OCHOBHBIM — JJOKYMEHTOM |
BBITIOJIHAETCS Ha Tomnorpadudyeckoil ocHoBe B MacmTabe 1:500 wmm 1:1000.
['eHepanbHblii MIaH — 23TO YEpPTEX, HA KOTOPOM H300pakeH OOBEKT B
MPOEKTUPYEMBIX TpaHuilax. Ha reHepasbHOM IJIaHE MOKAa3bIBACTCS pa3MeElIeHUe
3MaHUN M COOPYKEHUH, JOPOXKEK, IUIOMIAJI0OK, MAJIbIX apXUTEKTYpHBIX (opM,
BOJIOEMOB, JIEPEBHEB, KYCTApPHHMKOB, ra30HOB. Ha wyepTexke HEoOXOAMMO YyKa3aTh
AKCIUTMKALIMIO 3JIaHU W COOPYKEHHMH, a TaK e YCIOBHbIe OOO3HAYCHUs
TyOo1npoBo10B. [IpuMep reHepanbHOTO MIaHa CMOTPH B MPUJIOKEHUU 14,

Ilnan u pazpes 00noz20 u3 coopyicenuil BoIoaHseTcs B MacimTade 1:50 wm
1:100. Ha yeprexxe HEOOXOAMMO yKa3aTh pa3Mephl COOPYKEHUS, KOTOpPbIE OBLIN

OmpeielieHbl B pacueTHOM yacTu. [IpuMep miaHa cMOTpU B PUIIOKEHUU 15.
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[Tpunoxxenue 1

MuHucTepcTBO 00pa3oBaHus U Hayku YenssOuHCKon 00IacTu
['ocynapctBeHHOe O10/15KeTHOE MPO(hecCHOHATbHOE 00pa30BaTENbHOE YUPEKICHHUE

HOxHO-Ypanbckuii rocy1apCTBEHHBIN TEXHUYECKUIN KOJUIEK

3AIUIIEHO
OIIEHKA

PykoBoaurens:

/A A XunuaryniuHa/

[TPOEKTUPOBAHHWE OUMCTHBIX COOPYXXEHMI KAHAJIU3AITUU HA
100000 YEJIOBEK
MOSICHUTEIIbHAS 3aIIMCKa K KYPCOBOMY IPOEKTY I10
[IM.03 BrinonHeHue paboT M0 OYMUCTKE MPUPOJIHBIX U CTOUYHBIX BOJI U KOHTPOJIIO
Ka4EeCTBEHHBIX TOKa3aTeNen

MK.03.01 Ouunctka 1 KOHTPOJIb KaueCTBa MPUPOIHBIX U CTOUYHBIX BOJ

IOYpI'TK 08.02.04 KII 00 01 I13

50




PyxoBoaurens Pazpaboran
[IpenonaBarens FOYpI'TK ctynent rpynmsl BB-369/6
/A.A. XUIUATyIIIMHA / O.N. TlerpoBa

Yemasaounck, 2020

[Tpunoxenue 2

MunucrepcTBo 00pa3oBaHus M Hayku YenssOMHCKON 00sacTu
I'ocynapcTBeHHOe OroKeTHOE NpodeccuoHanbHOe 00pa30BaTEIbHOE YUPEKACHUE
HOxHO-Ypasibckuii rocyapCcTBEHHBIN TEXHUUECKUN KOJIIEK

CnennanbHOCTh YTBEPXIAEHO
08.02.04 BonocHaOsxeHue U BOJOOTBEICHHE LHUKJIOBOH KOMHUCCUEH
npoTokoa Ne ot
« » 20 r
PykoBoauTeIb CrieInaibHOCTH
XunustyuinHa ALA.

3AJIAHUE

Jlns kypcoBoro npoektupoBanus no IIM.03 BeimonHeHue pabOT MO OYUCTKE
MIPUPOJIHBIX U CTOYHBIX BOJ M KOHTPOJIIO KaU€CTBEHHBIX MOKa3aTeei

M/JK.03.01 Ouwnctka v KOHTPOJIb Ka4e€CTBA IPUPOIHBIX U CTOUYHBIX BOJ CTYACHTY
3 Kypca rpynisl

dhamMunus, uMs, OTIYECTBO

Tema 3aJaHus

[Ipu BBIMOJHEHUU KYpCOBOTO NPOEKTa HAa YKA3aHHYIO TEMY JIOJDKHBI OBITh
IPEACTABIICHBI

1. IlosicHUTE/IbHAA 3alIHCKA

TuTynpHBINA TUCT

Conepxanmne

Bgenenue

1. McxoaHble JaHHEBIC

2. OOmas xapaKTepHUCTHKa 00BEKTa BOJIOOTBEICHHUS TOPOIa

3. OmpenencHre OCHOBHBIX PACUCTHBIX XApPAKTEPUCTHK MPOCKTa M BBIOOP CXEMBI OYUCTKH CTOYHBIX BOJ
3.1 OmnpenencHue pac4eTHON MPOU3BOJUTEIHPHOCTH KaHATU3AIMOHHON OYUCTHON CTaHIIMU
3.2 OmpeneneHue pacyeTHOTO YHCIA KHUTEICH
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3.3 OmnpeneneHue pacyeTHBIX KOHIIEHTPALMI 3arpSI3HEHNH 001Iero cToka
3.4 Ompenenenue TpeOyeMOl CTEIIEHH OYUCTKH CTOYHBIX BOIT

3.4.1 Ompenenenue KOdPPHUIIEHTa CMETICHHAS

3.4.2 Ompenenenne HEOOXOAUMON CTETICHN OYUCTKH CTOYHBIX BOJ

3.5 Br10op cxeMBl OYNCTKH CTOYHBIX BOJ

4 PacdeT OYHCTHBIX COOPYXCHHUU

4.1 Pacuet coopy)KeHHH JUII MEXaHUYECKON OYUCTKU CTOYHBIX BOJ

4.1.1 TlpuemHas kamepa

4.1.2 Pemietku

4.1.3 TleckonoBku

4.1.4 TlepBUYHBIE OTCTOMHUKH

4.1.5 TIlpeadpatopbl 1 OGHOKOATYISTOPEI

4.2 CoopysxeHHsI OMOIOTHIECKON OYUCTKH CTOYHBIX BOJI

4.2.1 buodunsTpser

4.2.2 AspoTeHKH

4.2.3 BropuyHBIE OTCTOMHUKA

4.3 Pacuet coopy>keHHi A1t 00pabOTKH ocaka

4.3.1 WnoymrnoTHHATEIN

4.3.2 MeraHTCHKH

4.3.3 W noBble ruromanku

4.3.4 IleckoBble IIIOLIAIKU

4.4 CoopyxeHus 1Mo 00e33apaKuBaHUIO CTOYHBIX BOJT

3axroyeHue

5 Jlureparypa

2. I'papuyeckasi 4acTb NpoeKTa
oJluct 1, dpopmat Al,A2, «'eHIIIaH OYUCTHBIX COOPYKEHUI», BHINOTHEHHBIN
B Macmrabe 1:500 wim 1:1000, ¢ ykazaHwem pa3MepoB OCHOBHBIX COOPY>KEHHUU,
TEXHOJIOTMUECKUX TpPyOOIIPOBOAOB, WHXKEHEPHBIX CETEH, JOpOr, 3JIEMEHTOB
0JIaroyCTpOMCTBA,;
oJluct 2, dpopmat Al, A2 «Ilnan u pa3pe3 OJHOTO U3 COOPYKEHUN OUUCTHOM
CTaHIIMW», BEIMOIHEHHBIE B MacimTade 1:50 mmm 1:100.

JlaTa BBIIAYM «__ » 20 1.
Cpok OKOHYAHMSA € » 20 r.
PykoBoauTenb KypcoBOro npoeKTHpPOBaHUSA A A XuauaTyimHa
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[Tpunoxenue 3A.
OT3bIB

Ha KypCOBOM IPOEKT
[IM.03 BsinonHeHnue pabOT MO OYUCTKE MPUPOJHBIX M CTOYHBIX BOJA M KOHTPOJIO
kauecTBeHHbIX mNokazaTened. MJIK.03.01 OwuncTka 1 KOHTPOJb KayecTBa NMPUPOJHBIX U CTOUHBIX
BOJ.

Crynenra TPYIIIBI

Cneyuanvrnocmu 08.02.04 Booocnaboicenue u 6o0ooomeederue

Tema kypcoBoro npoekra:

3aKII04YeHNE O CTCIICHH COOTBETCTBUS BBIITOJHEHHOIO KYpPCOBOI'O ITPOCKTA 3aIaHUIO:

KypcoBo# IPOEKT COOTBETCTBVET 3aJIAHUIO.

XapakTepHuCcTUKa BBIIIOJHEHUS Pa3/IeoB IPOEKTa:

KypcoBoli IpOEKT BHIIOAHEH IO 3aJaHHOMY aaropuTMy. Pasfmensl  mpoekTa  pacKpBITHI

IIOJIHOCTRIO. PacdueTsl 1Mo OIMIPEACIICHUTIO PasMEPOB OYNCTHBIX COODV)KGHI/Iﬁ BCPHBI.

OI_ICHKa Ka4dCCTBa BBIIIOJTHCHUA rpa(bnqecxoﬁ JaCTHU MPOCKTA U MOSICHUTENLHOH 3aIIMCKU:

Fpaquecxaﬂ YaCTh  BBIITIOJHCHA ITPaBHJIIBHO. TloscHuTenpHAas  3amucka COOTBETCTBYECT

COACPXKKAHUIO U TCMC ITPOCKTA.

[TonoxxurenbHbIE KadyecTBa KypCOBOT'O IIPOEKTA:

VYMeHue paboTarb ¢ TEeXHUYECKON, HOPMATHBHOM, CIPABOYHOH, Vy4ueOHON JIMTEPATYDPOIl.

BrLaepskaHa JIOTMKa OOMCAHUS OYUCTHBIX COOPYKEHHH. BepHo paccuuTadbl pa3zMephbl COOPYIKEHH.

OtpakeHa aKTYallbHOCTh IPOeKTa. B 3aKIF0YEeHMY ITOABEACHBI PE3YIbTAThI Da6OTBI.

[lepeyeHr OCHOBHBIX HEOCTATKOB KypPCOBOTO MPOEKTA!
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HenocTaTKoB HET.

[TpoekT 3acmyKuBaeT OLEHKH (10 MATUOALILHON CUCTeMEe)  S(OTIMYHO)

PykoBoauTens KypcoOBOro NpOEKTUPOBAHUS A A Xunusryninusa

« » 20 r.

[Tpunoxenue 3b.

OT3bIB
Ha KypCOBOM MPOEKT
[IM.03 BsblinosiHeHue pabOT IO OYMCTKE NPUPOJHBIX M CTOYHBIX BOJ U KOHTPOJIIO
kadecTBeHHbIX Nokaszatenei. M/IK.03.01 OuyncTka u KOHTpOJIb KauecTBa MPUPOAHBIX U CTOUHBIX

BOA.

Crynenra TPYIIIBI

Cneyuanvrnocmu 08.02.04  Booocnaboicenue u 6000omeaedenue

Tema kypcoBoro npoexra:

3aKII0YeHNE O CTEIICHH COOTBETCTBUS BHIITOJIHEHHOIO KYpPCOBOI'0 MPOCKTA 3aIaHHUIO:

KypcoBoii IPOEKT COOTBETCTBYET 3aIAHUIO.

XapakTepHuCcTUKa BBIIOJHEHUS Pa3/IeoB MPOEKTa:

KypcoBoii MpOeKT BRINOJHEH 110 3aJaHHOMY alropuTMy. Pasaensl MpoeKTa pacKphITHl TOIHOCTBIO.

PacueTsl 1o OIMPEACTICHUTIO pasMEPOB OYNCTHBIX COODV)KGHHfI BEPHBI.

OI_ICHKa KadeCTBa BBIIIOJTHCHUA rpa(bnqecxoﬁ JaCTH IIPOCKTa U MOSICHUTEILHOM 3aIMCKU:

Fpa(bnqecxas{ YacTh BBINOJHEHA IIPaBUILHO. I10sSCHUTEIbHAS 3alIMCKa COOTBETCTBYET COASPKAHUIO

n TEMC IIPOCKTA.

[TonoxxurenbHble KayecTBa KypCOBOTO MPOEKTA:
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YMeHune paboTarh ¢ TEXHUYECKONW, HODMATUBHOM, CIIPABOYHON JinTeparypoii. BelaepkaHa JIOTHKA

OIMCAHUs CTPOMTENBHBIX pabor. BepHO paccuMTadbl pa3sMepbl  coopyxkeHwnii. OrtpakeHa

AKTYAJIbHOCTD IIPOCKTA. HO,HBCIIGHBI PE3YIbTAThI Da6OTBI.

Hepequb OCHOBHBIX HEJOCTATKOB KYPCOBOI'O IIPOCKTA:

B KYPCOBOM INPOCKTC AONYINCHBI HC3HAYNTCIIHbHBIC OI_HI/I6KI/I, B TOM YHMCJIC HCTOYHOCTDH pacCyYCTOB.

[IpoekT 3acimy>kuBaeT OLEHKH (10 MATUOATLHOM cucTtemMe)  4(X0pomio)

PykoBoguTens KypcoBOro NpOEKTUPOBAHUS A A XuaustyniuHa

« » 20 T

[Tpunoxenue 3B.

OT3bIB
Ha KypCOBOM MPOEKT
[IM.03 BsblinosiHeHue pabOT IO OYMCTKE NPUPOJHBIX M CTOYHBIX BOJ U KOHTPOJIIO
kadecTBeHHbIX Nokaszatenei. M/IK.03.01 OuyncTka u KOHTpOJIb KauecTBa MPUPOAHBIX U CTOUHBIX

BOJI.

Crynenra TPYIIIBI

Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 6000omeedeHue

Tema kypcoBoro npoexra:

3aKI04YeHHE O CTEIICHH COOTBETCTBHUS BEIIIOJHEHHOIO KYPCOBOTI'O ITPOCKTA 3aITaHUTO:

KypcoBoi IpoeKT COOTBETCTBYET 3aIaHUIO.

XapakTepruCcTUKa BBIIIOJHEHUS pa3/IeioB MIPOEKTa:

Pazgensl  mpoekTa pacKphITEL  HE JOCTAaTOYHO IOJHO. Marepman WM3JI0KEH IMOBEPXHOCTHO,

OTCYTCTBYCT T JIV60KPII>'I aHaJInu3 TCMBbI.

OI_ICHKa Kadyc€CTBa BBIIIOJTHCHUA rpa(bnqecxoﬁ YaCTH TIMPOCKTa U MOSICHUTENLHON 3alHCKH:

Fpaquecxaﬂ JacTh BRINOJHEHA. [oICHUTEIbHAS 3aIIHMCKa COOTBETCTBYET TEMEC ITPOCKTA.

[TonoxxurenbHble KayeCTBa KypCOBOTO MPOEKTA:

YMmenue Da6OTaTB C HOpMAaTHUBHOM JauTepaTypoii. IIpoBeieH pacyeT pa3MepoB COOPYKEHHM.

[lepeyeHb OCHOBHBIX HEOCTATKOB KYPCOBOTO MTPOEKTA!

55



B KypcoBOM OpOEKTe AOMYIIEHBI HE3HAYUTEIILHBIE OH_II/I6KI/I, HETOYHOCTh pacueToB. He mpoaymansl

PE3YIbTATHI Da6OTI>I. He Bcerma oueBuIHA JOTMKA MBIIIJICHUS.

[TpoexT 3acmyXHuBaeT OLEeHKH (110 MATHOAIUIbHOM cucTeMe)  3(YIOBIETBOPUTEIBHO)

PykoBoguTens KypcoBOro NpOEKTUPOBAHUS A A XuaustyniuHa

« » 20 r.

[Tpunoxenue 4.

Pacuernbie pacxoabl CTOYHBLIX BOJ

PacueTHpie 001IMEe MaKCHUMaJIbHbIE M MUHHUMAJIBHBIE PACXOJbl CTOYHBIX BOJ C
Y4ETOM CYTOYHOM, YacCOBOM M BHYTPHUYACOBOM HEPABHOMEPHOCTH CIIEIYET
ONpENENATh MO pe3yabTaTaMm MoJelMpoBaHud Ha DBM cuctem BOOOOTBEICHUS,
YUUTHIBAIOIIMX TpapUKU TMPUTOKA CTOYHBIX BOJ OT 3JaHHUM, >KUJIBIX MAaCCHBOB,
OPOMIPEIIPUITUNA, MPOTSHKEHHOCTh M KOH(PUTypaluio CeTel, Haludhe HACOCHBIX
CTaHIUH W T.A., JTUOO MO JaHHBIM (aKTHUYEeCKOoro Tpaduka BOJOMOJAYH TIPU
AKCIUTyaTallii aHAJIOTMYHBIX 0OHEKTOB.

[Ipy OTCYyTCTBMM yKa3aHHBIX JaHHBIX JIOMYCKAeTCs MPUHUMATh OOIIue

ko3 puIreHTs! (MaKCUMaJIbHBIA U MUHUMAJIBHBIN) 110 Tabmute 1.

Tabnuma 2 - PacuetHsie 001ue MakCUMallbHbIE © MUHUMAJIBHBIE PACXObl CTOUYHBIX

BO/JI C YUETOM CYTOYHOM, YaCOBOW HEPABHOMEPHOCTH

OO0t Cpennuii pacxo/ CTOYHBIX BOJI, JI/C

KO3 UITHCHT
HEPaBHOMEPHOCTHU 5000
5 10 20 50 100 300 500 1000
MPUTOKA CTOUHBIX u boee

BOO

MakcumanbHbIi 25 2,1 1,9 1,7 1,6 1,55 1,5 1,47 1,44
npu 5 %

00€eCIIEeYUeHHOCTH

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

00€eCITIEeYUeHHOCTH
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http://files.stroyinf.ru/Data2/1/4293793/4293793652.htm#i232037

Ilpumevyanus

1 O6mme k03()(UIIMEHTHI MPUTOKA CTOYHBIX BOJ, TPHUBEICHHBIC B TaONHUIE, AOMYCKaeTCs NPHHAMATH IIPH
KOJIMYECTBE NMTPOM3BOACTBEHHBIX CTOUHBIX BOJ, HE MpeBbImaromemM 45 % obmiero pacxoza.

2 Ilpm cpemHmx pacxojax CTOYHBIX BOJ MEHee 5 J/c MaKCHMAaNbHBIA KO3((UIMEHT HEpaBHOMEPHOCTH
NpUHUMaeTcs 3.

3 5 %-nas obecredeHHOCTh TPEATIONAaraeT BO3MOXKHOE yBeIMUYeHHE (YMCHBIICHHE) pacxoia B cpeaHeM 1 pas B

TedyeHue cyTok. 1 % - 1 pa3 B TedeHue 5 - 6 cyT.

[Ipunoxenue 5.

Kouun4yecTBO 3arpsASHAKIINX BEIIECCTB

Ta6JII/IIIa 3 - KomnuectBo 3arpsA3HAIINNX BCIICCTB, IIPHUXOIAIIUXCA HaA OIHOI'O

KUTCIIA
KonwdaecTBo 3arpsS3HSIOMNX BEIIECTB HA OJTHOTO
IToka3zarenn
JKUTEA, a, T/CyT

B3BelienHbie BelecTBa 65

BITK5 HEOCBETIIEHHOM KUAKOCTH 60

A3oT 001 13

A30T aMMOHUMHEIX COJIEH 10,5
dochop obuuit 2,5
®dochop dhocdaros P - POy 1,5

[Ipumevanus

1 Yka3zaHHBIE B TaOJIUIIE 3HAUCHUS YJEIbHON HArPy3KH OT OJJHOTO JKUTENS IPUBEICHBI 171 o6ecrieueHHOCTH 85 %.

2 KonmuecTBO 3arpsA3HAIONIMX BENIECTB OT HACENEHUs, INPOXHMBAIOUIETO B HEKAHAIW30BaHHBIX paloOHAX,
JIOITyCKAeTCsl YUUTHIBATh B pazmepe 33 % TaOnu4IHbIX 3HAYE€HUI COOTBETCTBEHHO.

3 Ilpu cOGpoce OBITOBBIX CTOYHBIX BOJ MPOMIPEANPHUATHN B KAaHAIM3AIMIO HACEIEHHOIO ITyHKTA KOJMYECTBO
3arpsA3HAIONINX BEIIECTB OT HKCIUTyaTAI[IOHHOTO IIePCOHAIA TOTIOIHUTEIIFHO HE YUUTHIBACTCS.

4 Pacuetnsie qanabie o BIIK,,, JomycKkaeTcs MpuHUMATh IyTeM nepecdera nanHbixX mo BIIKs ¢ ncnons3oBannem
kod¢pdunmenta mnepecuera BIIKsB BIIK,.,,. 3HaueHue 3Toro kod3pQuIMeHTa pPEeKOMEHAYETCs MPUHUMATh IO
pe3ynbTaTaM CpaBHUTENBHBIX JlabopartopHbix onpexaeneHuid bITKs n BIIK,,,,; (He MeHee BOCbMHU ONpeleNieHNnH 3a roj,
HE MEHEee JBYX OIpeJeiCHUN B KBapTal). [Ipu OTCYTCTBHM TaKMX NAHHBIX Ui TOPOJCKUX CTOYHBIX BOJ JOITyCKACTCS
UCTONB30BaTh cienyronme kodh¢umnuentsl mepecdera bIIKs B BIIK,,,: HeocBeTleHHas, ocBeTicHHas - 1,2;

OMOJIOTMYECKH OvHnIeHHas - 1,65.
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ITpunoxxenue 6.
IIpuemuas kamepa

Tabnuua 4 — Tunopasmepsl IPUEMHBIX KaMEp OUUCTHBIX COOPYKEHUHN

[IponyckHas [wnameTtp Mapra . Pasmepsb!1 kamepsl
CIIOCOOHOCTb, JI/C | TpyOONPOBOJAOB, MM HPHEMHON (AxBxH), m
KaMephl
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 [TK-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 [1K-2-606 -
750 2 %700 [1K-2-70 1600x2500x1600
917 2 x 800 [1K-2-80 -
1140 2 x 800 [1K-2-80 -
1390 2 %900 [1K-2-90 2000x3200%2000
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1810 2 x 1100 [1K-2-110
2210 2 x1200 [1K-2-120a
2450 2 x 1200 [1K-2-1206
2920 2 x 1200 [1K-2-1206
Ipunosxkenne 7.
Pemerku

Ta6Jmua 5 - OCHOBHBIC TTOKA3aTEIIN MCXAaHHU3HUPOBAHHBIX PCIICTOK

Mapxka Homunanshusie | [llupuna Yucio Tommuunaa Pamnyc Macca, kr
pazMepsbl KaHajia B | IPO30POB CTEHKH, MM | TIOBOPOTa
kanama BxH, | mecte R, MM
MM YCTaHOBKH
peuerku 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 14002000 1570 55 8 2850 1828
MI" 9T 1000x1200 1140 39 8 2050 1329
MI" 10T 1000x2000 1200 39 8 2850 1436
MI' 11T 1000x1600 1200 39 8 2425 1387
MI" 12T 1600x2000 1790 64 8 2850 1949
PMYVY-1 600x800 685 21 6 - 650
PMY-2 1000x1000 1550 39 6 - 965
PMYVY-3 1000x2000 1550 39 6 - 1220
PMVY-4 15002000 2035 60 6 - 1560
PMYVY-5 2000=2000 2535 84 6 - 1850
PMY-6 2000x2500 2535 84 6 - 2000
PMYVY-7 2500%3000 3035 107 6 - 2300
Ta6nmma 6 - Uuciao pabounx 1 pe3epBHBIX PEIISTOK
Huco pemerok
Tun pemrerku
pabounx pPE3EPBHBIX
C MexaHU3WpOBaHHBIMU TpabisIMU U C
IPO30paMH IIUPUHOU, MM:
cB. 20 1 u Gonee 1
16-20 Jlo 3 1
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Yucno pemerok
Tun pemerku
pabouunx pPE3EepPBHBIX

Cs. 3 2

PemeTku-1poOMIIKH, yCTaHABIMBAEMBIE:
Ha TpyOOmpoBOAax o 3 1

(C py4yHOM OUYHCTKOM)

Ha KaHaJiax Jo 3 1
Cs. 3 2
C py4HOU OYUCTKOM 1 -

Ta6nuna 7- KomruecTBo 0TOPOCOB, CHUMAEMBbIX C PEIIETOK Ha | yed., JI/Tof

KonnuecTBOo 0TOPOCOB, CHUMAEMBIX C
[[lupuHa Mpo30pOB PEMIETOK, MM
pemeTok Ha 1 yei., i/ron
16-20 8
25-35 3
40-50 2,3
60-80 1,6
90-125 1,2
Ta6muma 8 - OcHOBHBIC TOKA3aTEIHN PEIICTOK-IPOOUIIOK
Mapka | MakcumansHa | Hupuna | Cymmapnas | Auamerp Yacrora MomnocTb Macca
sI IPOITYCKHas ICJICBBIX IIomanb 6apa6aHa, BpalicHus QJICKTPOABU arperara
CIOCOOHOCTh, | OTBEPCTH IIEIEBEIX MM Oapabana, rarens, KBt , KT
Mg W, MM OTBEPCTHUH, Mun"
CM2
PJ1-100 30 8 76,4 100 85 0,27 85
PJ1-200 60 8 190 180 53 0,6 320
P/1-400 420 10 1190 400 31 0,8 660
P/1-600 2000 10 4550 635 31 1,5 1800
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Tabnuna 9 - PacueTHbie mapameTpsl JjIsl NIECKOJIOBOK PA3JIMYHBIX THUIIOB

IleckoJ10BKH

[Tpunoxxenue 8.

TunpaBmmye | CKOPOCTH OBMKEHUS CTOYHBIX BOA Vs, [[TyOmHA KonnuectBo BnaxxHocTb
cKast M/C, TIpH TIPUTOKE H M 3a/IepKIUBAEMOT mecka, %
IleckoiioBka KPYIHOCTh |MUHUMAJIBLHOM | MaKCHUMAaJbHOM 0 IIECKA, JI/4e.-
recka Up, CyT
MM/C
T'opusoHTagbHas 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
TanrenuaibHas 18,7-24,2 - - 0,5 0,02 60 70-75
Ta6muma 10 - 3rauenue kodddunuenra K
Huametp 3nauenue Ks B 3aBUCMMOCTH OT THIIA IIECKOJOBOK M OTHOILIECHHS
I'mppaBnuyeckas
3aJIePKUBAEMBIX HIMPUHBI B K ri1yOonHe H a3pupyeMbIX MECKOJIOBOK
KPYIHOCTH mecka U,
YaCTHI] TIECKA, Mv/e COpU30HTAJIbHBIE adpupyeMble
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 1,7 2,43 2,25 2,08
0,25 24,2 1,3 - - -

[Ipy mpOeKTUPOBAHUM TECKOJIOBOK CIIEyeT MPUHUMATh OOIUEe pacyeTHbHIC
napameTphl IS TECKOJIOBOK PA3IMYHBIX TUIIOB MO Tadyuiie 9:
a) NI TOPU3OHTAIBHBIX TECKOJIOBOK - TMPOJOKUTEIBHOCTh MPOTEKaHUS
CTOYHBIX BOJ| TPU MAaKCUMaJIbHOM IpuTOKe He MeHee 30 c;
0) JUTst a3pUPYEMBIX TIECKOJIOBOK:
YCTaHOBKY a’paTOpOB M3 AbIpUYATHIX TpyO - Ha Tiyouny 0,7 Hs Bmonb ogHOM
U3 TIPOJOIBHBIX CTEH HaJ JIOTKOM I cOOpa Mmecka;
WHTEHCUBHOCTD a’paluui - 3-5 MY/(MPX 1),
MONEPEYHBIN YKIIOH JHA K IecKkoBoMY JOTKY - 0,2-0,4;

BIITYCK BOAbI -

MIECKOJIOBKE, BBIMTYCK - 3aTOIICHHBIH;
OTHOIIICHHE MUPUHBI K TTyOuHe otaenenus - B:H = 1:1,5;
B) [T TAHTCHIIMAIBHBIX TIECKOJIOBOK:
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Harpy3ky - 110 M/(M° X 1) TP MAKCUMAJIbBHOM ITPUTOKE;

BITYCK BO/IbI - IO KacaTeIbHOM HAa BCE pacyeTHOU IIyOUHE;

rIIyOUHY - paBHYIO TIOJIOBUHE AUAMETPA;

JMaMeTp - He Ooiee 6 M.

VYnanenue 3aJep:KaHHOTO IecKa M3 IECKOJIOBOK BCEX THUIIOB CIEAYeT
pe1ycMaTpUBaTh:

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

MEXaHUYECKUM WM THAPOMEXaHUICCKUM CITIOCOOOM C TPAaHCIOPTHPOBAHUEM
mecka K TPHSIMKY U TIOCICAYIOIIMM OTBOJOM 3a TIPEAENbl  MECKOJIOBOK
TUAPORJICBATOPAMHU, TTECKOBBIMH HACOCAMH U IPYTUMHU CTIOCOO0aMu - TIpu 00BEME €To
cebime 0,1 m%/cyT.

KonuuecTBo mecka, 3a1ep>KMBa€MOI0 B MECKOJIOBKAX, JJIs1 OBITOBBIX CTOYHBIX
BOJI HaJIexKUT npuHumath 0,02 51/(duenxcyT), BIaKHOCTh niecka 60 %, 00beMHBIIN BeC
1,5 o/M®,

OO0beM MEeCKOBOTO TpHEMKa CieayeT NMpUHUMAaTh He Oosiee JIBYXCYTOYHOTO
o0beMa BBIMAJAIONIETO MECKA, YroJl HAKJIOHA CTEHOK MpPUSMKAa K TOPU30HTY - HE
MeHee 60°.

st mojacymMBaHUS TIECKa, MOCTYMAIOIIEr0 U3 TECKOJIOBOK, HEO0OXO0IUMO
npeaycMaTpuBaTh IUIOMIAJAKH C OTpaXJaoIMIMMH BaJlMKaMU BBICOTOM 1-2 M.
Harpysky Ha IUIOMAAKY HA[UICKHT IPEIyCMaTpHBaTh HE Gomee 3 M°/M° B TOX IpH
YCIIOBHHM TIEPUOJMYECKOTO BBIBO3a TMOJCYIICHHOTO TleCKa B TEUYEHHWE TOja.
JlommyckaeTcsi PUMEHATh HAKOMHUTENM CO CJIOEM HaIlyCcKa Mecka 0 3 M B TOJ.
Yaansemyr0 ¢ TECKOBBIX IUIONIAIOK BOAY HEOOXOJAMMO HANpPaBISATH B HAYaJo
OYHCTHBIX COOPYKEHUM.

Jlmst che3ma aBTOTPAHCTIOPTa HA TECKOBBIE TUIOMIAJKU HAJICKHUT YCTPAWBaTh
naHayc ykimonom 0,12-0,2.
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Tabmuua 11 - OcHOBHBIE pacyeTHbIE TAPAMETPbl OTCTOMHUKOB

IlepBu4HBIC OTCTOMHUKH

[Ipunoxenue 9.

Pabouas CxkopocTh VYkiion
Koadduruent
o . rnyouna |[Hupuna Bgy,| pabouero JTHHIIA K
TCTONHUK HCIIOIL30BaHUS
qacTUHset, M IIOTOKA Vy, WIJIOBOMY
o0beMa Kiet
M MM/C OPUSIMKY
["opu3oHTaTBHBIN 0,5 1,5-4 2Hcet - BHet 5-10 0,005-0,05
PanuansHbIin 0,45 1,5-5 - 5-10 0,005-0,05
Beprukanpablit 0,35 2,7-3,8 - - -
C Bpamawomumces cOopHO- 0,85 0,8-1,2 - - 0,05
pactpeeuTeIbHBIM
YCTPOWCTBOM
C HHUCXOAAIIE-BOCXOAIIIUM 0,65 2,7-3,8 - 2Uo - 3Ug -
IIOTOKOM
C TOHKOCIOWHBIMHU 0,5-0,7 0,025-0,2 2-6 - -
Onokamu:
MIPOTUBOTOYHAS
(mpssMOTOYHAs) cxema
paboThI
TepeKpecTHast cxeMa 0,8 0,025-0,2 15 - 0,005
paboThI

Ta6numa 12 - [IpoaomKuTeIbHOCTh OTCTAuBAHUS

[TpoKoKUTETLHOCTh OTCTauBaHUS s, C, B citoe hy = 500 MM mipu
DddekT ocernenus, % KOHIICHTPAIIUX B3BEIIEHHBIX 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
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"IepTenc 1 - 3aBHCUMOCTD ITOKA3aTEIIs CTCICHU Ny OT I/ICXOI[HOI>'I KOHIOCHTPALMK B3BCIICHHBIX
BCIIECTB B 'OPOACKUX CTOYHBIX BOJAX IIPHU B(bq)CKTe OTCTauBaHUA

1-9=50%;2-5=60%;3-2=70%

[Tpunoxenue 10.

A3poTeHKH
Tabnuua 13 - [lapameTpbl a3pOTEHKOB
CTouHbIe BOALI EH@Z’F://I(I;-II) Ki, Mr BITK o /71 Kg’z /1\)/111“ @, 1/ S
Topoxnckue 85 33 0,625 0,07 0,3
ITpou3BOICTBEHHBIC:
a) HedTenepepadaTHIBAIOIINX 3aBOJIOB:
| cucrema 33 3 1,81 0,17 -
Il cucrema 59 24 1,66 0,158 -
0) a30THOW NPOMBIIICHHOCTH 140 6 2,4 1,11 -
B) 3aBOJJOB CHHTETHYECKOTO KaydyKa 80 30 0,6 0,06 0,15
T) LEJUTI0I03HO-0yMaKHOM
MPOMBIIIEHHOCTH:
CyJIb(aTHO-IEILIFJIO3HOE TPOU3BOICTBO 650 100 15 2 0,16
CyJIb(QUTHO-IEIIFOJIO3HOE TPOU3BOICTBO 700 90 1,6 2 0,17
) 3aBOJIOB  HMCKYCCTBEHHOTO  BOJIOKHA 90 35 0,7 0,27 -
(BHCKO3BI)
¢) ¢abpuk nepBUYHON 00paOOTKH MIEPCTH:
| crynens 32 156 - 0,23 -
Il ctynens 6 33 - 0,2 -
K) POJKIKEBBIX 3aBOJIOB 232 90 1,66 0,16 0,35
3) 3aBOJIOB OPTAaHUIECKOTO CHHTE3a 83 200 1,7 0,27 -
1) MUKPOOHOJIOTHYECKOH MPOMBIIIIICHHOCTH:
MIPOM3BOJICTBO JIM3HWHA 280 28 1,67 0,17 0,15
MIPOM3BOJICTBO OMOBHTA M BUTAMHIINHA 1720 167 1,5 0,98 0,12
K) CBUHOOTKOPMOYHBIX KOMIUIEKCOB:
| crynens 454 55 1,65 0,176 0,25
Il crymenn 15 72 1,68 0,171 0,3
Tabnuna 14 - KoaddunmenT, yauTsIBaronyii Tum a’patopa
Farlfat 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/(M%-4) 5 10 20 30 40 50 75 100
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Ta6muma 15 - Koaddunment, 3aBUCUMBII OT ITyOUHBI TTOTPYKEHUS a3PAaTOPOB

ha, M 0,5 0,6 0,7 0,8 0,9 1 3 4 5 6
Ko 04 | 046 | 0,6 0,8 0,9 1 208 | 252 | 292 | 3,3
Jamin: M/(M%-4) 48 42 38 32 28 24 4 3,5 3 2,5
Tabnuma 16 - Koaduiment kauectna BOJIbI
far [at 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
[Ipunoxenue 11.
NioyniioTHuTe 14
Ta6nuna 17 - [lapaMeTpbl WIOYIIIIOTHUTENCH
BnakHOCTh YIIJIOTHEHHOTO [TponomKUTensHOCTD CkopocTb
AKTUBHOTO WI1a, % VIUIOTHCHUS, T JIBUKCHHUS
XapakTepucTuka VYIUIOTHUTEIb JKUIKOCTH B
U30BITOYHOTO OTCTOMHOM 30HE
AKTHBHOI'0 WJIa . . . _| BEpTHKAIBHOTO
BEPTHKATBHBIH|paHalIbHbIN  BEPTHKATBHBIN| paIrialIbHBIH
WIOYTUTOTHHUTEIIA,
MM/C
HUnosas  cMmecpb  u3 - 97,3 - 5-8 -
a3pOTEHKOB c
KoHIleHTparued 1,5-3
r/n
AKTHUBHBII Wl U3 98 97,3 10-12 9-11 He 6omee 0,1
BTOPUYHBIX
OTCTOMHUKOB c
KOHIIeHTpanuei 4 /1
AKTHUBHBIN W U3 30HBI 98 97 16 12-15 To xe
OTCTaMBaHUS
a’pOTEHKOB-
OTCTOMHUKOB c
KOHIeHTpauuer  4,5-
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BiiaxxHOCTB yIIIOTHEHHOTO [IponoKUTENBbHOCTh CxopocTh

aKTHUBHOTO Wia, % VIUIOTHEHUS, 4 JIBUKEHUS
XapakTepucTuka YIuioTHUTENb KUJIKOCTH B
U30BITOYHOTO OTCTONHOM 30HE
AKTHBHOI'0 WJIa . . . _| BepTHKaJIbHOIrO
BEPTHUKAIbHbIN|paAHalbHbIN BEpTHUKAIbHBIN|pagralbHbIH
WJIOYIUIOTHUTEIIS,
MM/C

6,5 r/n

[Tpunoxxenue 12.

MeTaHTEeHKH

Tabmauma 18 - @akTHueckas BIaKHOCTH OCaKa

CyrouHas /103a 3arpyaemMoro ocajaka Jmt, %o, pH BIaXKHOCTH
Pexxum cOpakuBaHus 3arpyskaeMoro ocazaka, %, He 6omuee
93 94 95 96 97
Me3zodunbHbBIIH 7 8 8 9 10
TepmodunbHbII 14 16 17 18 19

Tabnuna 19 - OcHOBHBIE MMOKA3aTEH 11O TUMIOBBIM MPOEKTAM METAaHTCHKOB

3

ITonesnsrt | BeicoTa, M CtpourenbHblit 00beM, M
o0beM

Huamerp, KHOCKa
OJIHOTO BEPXHEr0 | HWJIMHIAPUYECKOW | HUKHETO | 3AaHUS

M ra3oBou
pesepByapa, | KoHyca 4acTH KOHYyCa 00CITy’)KUBaHUS

ceTu

MV
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10 500 1,45 5 1,7

12,5 1000 1,9 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 3,9 2520 174

Ta6muma 20 - KoaddunmeHt, 3aBucAnui OT BIaXXHOCTH OCaKa

Pexum cOpakuBaHus

3unayenue ko3 Punmenra K, mpu BIaXHOCTH 3arpy’kaeMoro ocaaka, %

93 94 95 96 97
Me3zodunbHbIH 1,05 0,89 0,72 0,56 0,40
TepmopunbHBIIH 0,455 0,385 0,31 0,24 0,17

HNiaoBble II0IHAAKH

Tabmania 21 - OcHOBHBIE TOKA3ATENN WIOBBIX IUIOMIAI0K

[Tpunoxxenue 13.

HnoBele momanku
KacKaJHBIE C
OTCTauBaHUEM
H
Ha Ha UCKYCCTBEHHOM
XapakTepucTuka Ha MOBEPXHOCTHBI | TUIOIAKHU-
€CTECTBEHHO | ac(albTOOETOHHO
ocajaka €CTECTBEHHO M yJaJI€HUeM | yIJIOTHUTEN
M OCHOBaHMH| M OCHOBAHHHU C N
M OCHOBaHUH HMJIOBOH BOJIBI 51
C APEHAKOM JpEeHaXEM a
€CTECTBEHHOM
OCHOBAHHUH

COposxennas B 1,2 15 2,0 15 15
Me30(UITBHBIX
YCIIOBHSIX CcMeCh
ocajaka n3
MIEPBUYHBIX
OTCTOMHHUKOB u
aKTHUBHOIO MJIa
To Ke, B 0,8 1,0 15 1,0 1,0
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Unosrie miomaaku

KaCKaaHBbIC C

OTCTanuBaHHUEM
X Ha Ha UCKYCCTBEHHOM 1
apaKTEepUCTHKA Ha TTOBEPXHOCTHBI | TIJIOMIAKH-
€CTECTBEHHO | ac(haTbTOOETOHHO
ocajka €CTECTBECHHO M yJaJICHHEM | yIIOTHUTEN
M octoparyy | M OCHOBAHHH| - M OCHOBaHWM C | - BOEI "
C IpEHAXOM JPEeHaXEM Ha
€CTECTBEHHOM
OCHOBaHHUU
TepMOPUITBHBIX
YCIIOBUSX
COpOoXKCHHBIN 2,0 2,3 2,5 2,0 2,3
0CaJIoK u3
MEePBUYHBIX
OTCTOHMHHUKOB Hu
ocaJoK u3
TIBYXBAPYCHBIX
OTCTOMHHKOB
AspobHO 1,2 1,5 2,0 1,5 1,5
cTaOUIM3UpOBaHHAS
CMECh  aKTHUBHOI'O
Wila W ocaJkKa wu3
MIEPBUYHBIX
OTCTOMHHKOB  WJIH
CTaOMIIN3UPOBAHHBI
W aKTHBHBIN M
7. A & ML T 1 ] Z1)

=

\. X
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Yeprex 2 - Knumatnueckne Kod(PPUITUEHTHI 7151 OTPEISICHIS BETMYUHBI
Harpy3Ky Ha WJIOBBIC TUTOMIAIKH (CIUIONIHBIE W yHKTUPHBIE INHUH) U
IPOAOKUTEIHFHOCTH TIEPHO/Ia HAMOPAKMBAHMS HAa MIIOBBIX IIJIOMIAIKaX, JHUA
(TOUeUHBbIE JTUHUN)

[Tpunoxxenue 14.

I'enepajbHbBIi IUIAH OYMCTHBIX COOPYKEHHUH KAHAJIU3ALMHU
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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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