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ABSTRACT

Master’s degree in 08.04.01 Construction.

Study Master’s Program «Water supply and water disposal».

Course title: «Water disposal and treatment of surface water from urbanized
areas».

Variable part of Block 1 «Compulsory discipline of the variable part », 4
credit units.

Instructor: N.V. Zemlianaya

At the beginning of the course a student should be able to:

OK-4,5; OIIK-1,2; TIK-2.

Learning outcomes: OIIK-5, ITK-2.

Course description:

The educational methodical complex of discipline (EMCD) « Water disposal
and treatment of surface water from urbanized areas» is intended for training of
students within the limits of a preparation direction — 08.04.01 Building. Water
supply of cities and the industrial enterprises, qualification (degree) of the graduate
- the master, the training form - internal training language - Russian.

The educational and methodical complex is developed according to
Regulations, confirmed by the order of the rector from 07.07.2015 .Ne 12-13-1282
«Position about methodical and educational disciplines complexes of educational
programs of the higher vocational training»

Developers EMCD provided wide use in educational process of active and
interactive forms of carrying out of lessons in a combination to out-of-class work
for the purpose of formation and development of professional student skills.

Discipline volume «Reconstruction and an intensification of systems and
water supply and water removal constructions» makes 3 credit units.

The discipline « Modern systems of disposal and treatment of surface water

from urbanized areas» concerns a basic part professional (a special cycle) the basic



educational program of masters preparation in a direction «Building. Water supply
of cities and the industrial enterprises».
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AHHOTAIUA IUCIUITJIMHBI
«BoxoorBeeHre U OYHUCTKA MOBEPXHOCTHBIX BOJ ¢ YPOAHU3HMPOBAHHbBIX

TEePPUTOPHUII»

JucuurinuHa «BomooTBeieHME W OYHMCTKA TOBEPXHOCTHBIX BOJ C
ypOaHU3MPOBAHHBIX TEPPUTOPHUI»  pa3paboTaHa i CTYIEHTOB, 00yYaOIIUXCS
no HampasieHuto 08.40.01 CrpoutenbctBo no npoduinto «BomocHabxeHnue u
BOJIOOTBEACHUE», U BXOAUT B 4acTh  00pa30BaTeNbHONW MPOTrPaMMBbl,
dbopmupyemyro yuacTHUKaMu oOpaszoBaTenbHbIX oTHOIIeHUH, (B1.B.01).

OO6masi TPyIOEMKOCTh OCBOCHHUS JUCIUIUIMHBI cocTaBisieT 144 dyacos, 4
3a4ETHBIX €IUHUIIBI. Y UYEOHBIM IIJIAHOM MPETyCMOTPEHBI JICKITMOHHBIC 3aHATHs (18
4acoB), MpakTudeckue 3aHATHs (54 yaca), camocrositenbHas pabota (72 uyaca).
HuciumunHa peanusyercs Ha 2 kypce B 3 cemectpe. Popma KOHTPOJIS TO
TUCIUIUIMHE — DK3aMEH.

JluciuiuinHa onupaeTcs Ha W3y4YeHHbIE paHee AUCIUILUIUHBL:

e MeTo070Tusl HAyYHBIX UCCIEOBAaHUHN B CTPOUTEIHCTBE;

e HopmartuBHO-TexHUYecKkas © TIpaBoBas ©0a3a TMpU MNPOESKTHPOBAHUU B
CTPOUTENBCTRBE;

e UudbopmarmoHHbie TEXHOJIOTUN B CTPOUTEIILCTBE.

B cBoto ouepenby ona sBusiercs (GYyHIAMEHTOM JJIsi W3YYEHHS CIEAYIOLIUX

JTUCUUTLIVH:

e CoBpeMeHHbIE IPOOJIEeMbl HAYKU U TIPOU3BOICTBA;

e [IpoekTHpoBaHUE COBPEMEHHBIX CHUCTEM IIOBTOPHOTO U  0OOPOTHOIO
BOJIOCHA0KEHUS ¥ BOJIOOTBEACHMUS;

e TexHuyeckasi 3KOJOTHSI U TIPABO;

e CoBpeMEHHbIE CHOCOOBI MPOKIAAKH BOJOMPOBOJHBIX U KaHAJIW3ALUUOHHBIX
ceTel, 0COOEHHOCTH MX MPOEKTUPOBAHUS U PACUETa;

e lcnonb3oBaHWE WHHOBALIMOHHBIX TEXHOJIOTMM I8  PEKOHCTPYKIUU U
WHTeHCH(PUKAIIUK pabOThl CUCTEM BOJIOCHA0XXEHHS 1 BOJIOOTBEICHUS;

e OOpaboTKa MOBEPXHOCTHBIX M MOA3EMHBIX BOJT  JJIS 11eJIe BOJOCHAOKEHHMS;



e [maposornueckue ®  THUAPOTCOJOTUYECKHE  M3BICKAHUS  KaK  OCHOBA

MIPOCKTUPOBAHUSI CHCTEM M COOPYKCHHI BOJIOCHAOKCHHS ¥ BOJIOOTBEICHHUS,

e OpraHm3alMOHHO-TEXHOJOTUYECKHE pENICHUS B CTPOUTEIBCTBE CHCTEM

BOJIOCHA0>KEHHUS U BOJIOOTBEICHUS;

JIucrIuinHa W3y4aeT TPUHIMIBI W METOJUKH pacdera, KOHCTPYKIMH H
TEXHOJIOTUU OYHUCTKH, a TAKXKE YCJIOBHUS DKOJOTHYECKON O€30MacHOCTH BOJIHBIX
00BEKTOB TIPU OTBOJIC M OOPA0OTKE OKIEBBIX BOJI.

Heab AUCHUNIMHBI: yCHIIEHUE TPO(PECCHOHATBLHOM TOTOTOBKH CTYACHTOB
B 00JacTM MPOCKTUPOBAHUS, CTPOUTEIBHOIO IMPOW3BOACTBA HOBBIX M
MOJICPHU3AIMKA  YCTAPECBIIUX COOPY)KCHUH CHUCTEM OTBEICHHS W OYHUCTKH
MOBEPXHOCTHOT'O CTOKA ¢ YpOAHU3HPOBAHHBIX TEPPUTOPHIA.
3agauu TMCHUIIMHBI:
® TPUMCHCHHUE 3HAHWUW W YMCHUH, MOJy4YEeHHBIX B 0a30BOM M BApUATUBHOMN 4aCTIX
00pa3zoBaTeIbHOM POrpaMMBbI, K PEIIEHUIO aKTyaTbHBIX MPOoOIeM

AKOJIOTUUECKOM 0€30MacCHOCTH U MPOOJIEM YHEPro-pecypcocOepeKeHus;
® [IOJrOTOBKAa MAarvucCTPaHTOB K WHHOBAIMOHHON MPOEKTHO-KOHCTPYKTOPCKOM,

IIPOU3BOICTBEHHO-TEXHOJOTUYECKON | DKCILTyaTaIlMOHHOMN JesATeIbHOCTH;
® pa3BUTHE CHOCOOHOCTEH OCO3HABaTh NPOOJIEMBI OTBEACHUS M OYHCTKH

MOBEPXHOCTHOT'O CTOKA M PEIIaTh ATH MPOOJIEMBI;

e (0OyueHHe METOJaM OILICHKH TEXHHYECKOTO COCTOSIHUS WH)KCHEPHBIX CHUCTEM H

BECTH TEXHUUYECKYIO IKCIIEPTU3Y IIPOCKTOB BOJIOOTBEICHHUS.

Jlns  yCIemHOTO W3y4YeHHs JUCHMIUIMHBI «BomooTBeaeHne W odyMCTKa
MMOBEPXHOCTHBIX BOJA ¢ ypOAHM3WPOBAHHBIX TEPPUTOPHI» Yy OOYyJAIOUTUXCS
JOJDKHBI OBITh C(POPMHUPOBAHBI CIICTYIONIHNE TIPEIBAPUTEIIBHBIC KOMITCTCHITHH:

® CIIOCOOHOCTHIO JICMOHCTPHUPOBATHh HABBIKK PAOOTHI B HAYYHOM KOJIJICKTHBE,
CIIOCOOHOCTBIO TIOPOXKIATh HOBBIC HeH (KkpeatuBHOCTH) (OITK-8);

® CIIOCOOHOCTBIO TIPOBOJIUTH U3BICKAHUS IO OIIEHKE COCTOSHUS TPHUPOIHBIX U
MIPUPOJTHO-TEXHOTCHHBIX OOBEKTOB, OIPEACICHUIO HMCXOIHBIX JaHHBIX IS
MIPOCKTUPOBAHKMS M PACUYCTHOIO OOOCHOBAHHWS M MOHHTOPHUHTAa OOBEKTOB,

MATCHTHBIC MCCIIC0BaHMs, TOTOBUTH 3ajaHus Ha npoekTupoBanue (I1K-1);



® BJIAQJCHHEM METOJAMHM OIIEHKM HMHHOBALIMOHHOTO IMOTEHIHMaNa, pHCKa
KOMMepLHUaIn3aluu IIPOEKTA, TEXHUKO-3KOHOMHUYECKOTO aHaJn3a
MPOCKTHPYEMbIX 00beKTOB U npoaykuuu (I1K-2).

[Inanupyemble pe3ynbTaThl OOYYEHMs] IO JaHHOM JHUCLUMILIMHE (3HAHUS,
YMEHHUsI, BIAJCHUS), COOTHECEHHbIE C IUIAHUPYEMBIMH pEe3yJbTaTaMU OCBOCHHS
oOpa3oBaTeIbHOM  MPOTPaMMBbl,  XapaKTepU3YIOT  3Tanbl  (HOPMUPOBAHUS

CIEYIOIMX KOMIIETECHIUAM:

Kon u ¢popmysnupoBka Jransl popMHUPOBaAHUS KOMIIETEHIIUN
KOMIIeTeHIIH U

CoBpeMeHHbBIE TEXHOJIOTHH

OIIK-5 CnocoGHOCTB BECTH H TPaHCIIOPTHPOBAHHA OYHMCTKH

OPraHU30BEIBAT IPOEKTHO- 3HaeT MOBEPXHOCTHOM BOJIbI, TPOOIEMBI B

U3BICKATENLCKHE PAOOTHI B 001aCTH 00J1acTH OTBENIEHHs M OUHCTKH

CTPOUTENBCTBA M HKUJIUIIIHO- TIOBCPXHOCTHOT'O CTOKa,

KOMMYHAJIbHOTO XO351CTBA,

AHaIM3UPOBATH U IIPEIAraTh
OCYIIECTBJISATh TEXHUYECKYIO p peA

Ymeer anbTepHATHUBHbIE BapUAHTHI PU BbIOOpE

SKCHEPTU3Y MPOEKTOB U aBTOPCKUMN 3
MPOEKTHBIX PELIEeHUI

HaJ30p 3a UX COOIOACHHEM

Cniocobamu peleHus CI0KHBIX 3a71a4 ¢
HCIIOJIb30BAHUEM KOJUYECTBEHHEIX U

Bnaneer
KaueCTBEHHBIX METOJIOB aBTOPCKOTO
HaJ3opa.
IK-2 Crtoco6HOCTh TPOBOIUTH OCHOBBI TEXHUKO-2KOHOMUYECKOT'O
TEXHUKO-PKOHOMUYECKHU aHaAIN3 3Haer aHaJmM3a MMpy BEIOOPE ONTUMAIBHOTO
TEXHUYECKUX PEIICHUN CUCTEM BapHaHTa;
BOJOCHA0KEHNS U BOJIOOTBEACHHUS U
TEXHUYECKUX pemeHHf/'I 1o CTaBI/ITB H pellaTb KOHKPCTHLIC 3a/la4u,
06ecIIeue IO CBSI3aHHBIC C BBITTOJIHEHHEM TEXHHKO-
3HeprodhPeKTUBHOCTH Ha 0OBEKTAX Vaeer O9KOHOMHYECKOI0 aHalln3a
KaIllUTaJbHOIO CTPOUTEILCTBA 3(hPEKTUBHOCTU NEATENBHOCTH
AKCITYaTUPYIOIIUX CUCTEMBI
MPEANPUATUH;

MetoaukaMu pacdeTa OTACIBbHBIX
9KOHOMHYCCKHUX HOKaSaTCHeﬁ,

Brnaneer XapaKTCPU3YIOMUX ACATCIIBHOCTD
MNpeannpuiaTus, MCTOAUKAMU aHaJIn3a
3aTpaT U pe3yJIbTATOB ACATCIIbBHOCTU Ha
MNPpCANIPpUATUAX, OKA3bIBAIOIIUX YCIIYT'HU




10 OTBCACHHIO U OYUCTKEC
MMOBCPXHOCTHOT'O CTOKA.

I[JIE[ (I)OpMI/IpOBaHI/ISI BBINICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKaxX JUCHHUIIJIMHBI
«BOI[OOTBGI[CHI/IC N OYHUCTKa IIOBCPXHOCTHBIX BOJ C yp6aHI/IBI/Ip0BaHHBIX
TGppHTOpHﬁ» IMPUMCHAIOTCA CJICAYIOIIUC MCTO/bL aKTHUBHOTO/ HHTCPAKTUBHOT'O
O6Y‘I€HI/I$I: HCKLII/ISI-KOH(bepeHL[I/IH, JICKIUA-IUCKYCCHUA, IMPOCKTHUPOBAHUC,

BU3yaJIU3aLHS.

I. CTPYKTYPA U COJAEP)XKAHUE TEOPETUYECKOMN YACTH
KYPCA

Paznen 1. Ucxonnble naHHble 1is npoekTupoBanus (9 yacos)

Tema 1. OO0mue nonoxxkeHUs. 3aKOHOAATENIbHbIE U HOPMATHUBHBIE JTOKYMEHTHI.
KauecTBeHHass  xapaKTepuCTHKa IOBEPXHOCTHOTO CTOKa C  CEIUTEOHBIX
TEPPUTOPHI U TUIOIIAA0K IpeanpusaTHii (3 yac)

Tema 2. KonnuecTBeHHast XapaKTepPUCTUKA TTOBEPXHOCTHOT'O CTOKA C CETUTEOHBIX

TCPPUTOPHIA U TUIOIIAI0K Ipeanpustuii (6 yacos)

Pazgen 2. Cucrembl u coOpyxkeHHMsi cOopa, OTBeleHMS] U OYHMCTKHU
NMOBEPXHOCTHOIO CTOKA € CeJUTEOHBIX TEPPUTOPUIA U  IUIOMIAOK

npeanpusaTuii (9 yacon)

Tema 3. CxeMmbl cOopa M OTBEAEHHUS MOBEPXHOCTHOTO cTOKa. CoOpyXeHus st
pEeryanpoBaHusi MOBEPXHOCTHOI'O CTOKA MPU OTBEJECHUU HA OYMCTKY M METOJIbI MX

pacuerta (3 Jaca)
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Tema 4. OuncTka MOBEPXHOCTHOTO CTOKA C CEIIMTEOHBIX TEPPUTOPHH H IIIOMIAIOK
npeanpusTuii (3 daca)

Tema 5. CoBpeMeHHbIE TE€XHOJOTMU OYMCTKU MOBEPXHOCTHBIX CTOYHBIX BOJ (3

yaca)
II. CTPYKTYPA U COAEPXAHUE INPAKTUYECKOHN YACTH
KYPCA
IpakTHyeckue 3ansaTus (36 yacos)
IpakTuueckoe 3ansaTme 1 (2 gaca). HopmaTuBHBIE JTOKYMEHTBI sl

NMPOEKTUPOBAHUSA 10K/I€BOI KAaHAJIU3AUNU

OO6mue  moJIOXKEHUs.  3aKOHOJATeNbHBIE W HOPMATUBHBIE  JOKYMEHTHI.
KauecTBeHHass xapaKTepUCTHKa IIOBEPXHOCTHOTO CTOKAa C  CEJIMTEOHBIX
TEPPUTOPHUH U TIIOIIAIO0K TPEATPUITHH.

IIpakTuyeckoe 3ansitue 2. (4 w4yaca). CxemMbl M CHCTEMBI [10:KI€BOH
KAHAJIU3ALH.

Brigenenne OacceiiHOB cToka Ha MecTHOCTH. OOOCHOBaHME BHIOPAHHOW CXEMBI U
CUCTEMBI JOXK/1€BOM KaHanu3anuu. CpaBHEHNE BAPHUAHTOB TPACCUPOBKHU CETEM.
IpakTuyeckoe 3ansaTe 3 (2 4aca). YcTpoCTBO BHYTPHILIOMIATOYHOM
CHCTEeMbl KAHAJIU3ALMH.

IIpakTtuyeckoe 3anaTue 4 (2 waca). OJKcmepTH3a IpPoeKTa JIHMBHEBOi
KAHAJIU3AUNH NPeINPUATHSA.

IMpakTuyeckoe 3ansaTHe 5 (6 yacoB). OmpenejieHHe PacuyeTHBIX PaCXOI0B
JINBHEBBIX CTOYHBIX BO/JI.

OnpeneneHne CpPEIHETOJOBBIX OOBEMOB TOBEPXHOCTHBIX CTOYHBIX  BOJ.
Omnpenenenne pacyeTHHIX 00HEMOB MTOBEPXHOCTHBIX CTOYHBIX BOJI TIPHU OTBEICHHUH
X Ha O4YMCTKY. OmpelieieHHe pacueTHBIX PacXOJ0B JIOKAEBBIX M TalbiX BOJ B
KOJUIEKTOpax JOXJEBOM KaHalIM3alMh. YUYeT HANOpPHOIO PEXHUM pabdoTh
TOXKIEBOU CETH

IMpakTHyeckoe 3ansaTHe 6 (4 yacoB). MeToa mpeaejJbHBIX HHTEHCHBHOCTEIA.

BepOﬂTHOCTHLIe noaxoabl.



IIpumep nmpuMEHEHHs METOAAa NPEACIBbHBIX MHTEHCHUBHOCTEH IIPU NEPECEYEHHOM
penbede wmecTHocTU. OnpeneneHrue pacyeTHbIX pPacxoJO0B MOBEPXHOCTHBIX
CTOYHBIX BOJ| C TOMOILBIO BEPOSITHOCTHOIO MOJAX0/1A.

IpakTuyeckoe 3ansitue 7 (4 yaca). OnpenxejieHne  pacyeTHOi
NPOM3BOAMTEIBLHOCTH OYHMCTHBIX coopy:keHuii. IlosypasgenbHas cucrema
KAaHAJIU3aL1H.

Ornpenenenue pacueTHBIX PacXOJ0B IOBEPXHOCTHOTO CTOKAa IPH OTBEICHUHM Ha
OUYUCTKY M B BOJIHbIE 00BEKThl. OmnpeneneHue pacyeTHOW MPOU3BOJUTEIBLHOCTH
OYMCTHBIX  COOPYKCHUMH  IOJIHOM  Pa3ACiIbHOM  CHUCTEMbl  KaHAJIU3ALUU.
Ornpenenenue pacyeTHbIX PaCX0I0B MOJIypa3IeIbHOM CUCTEMbI KaHATU3ALNH.
IMpakTnyeckoe 3ansaTHe 8 (4 yaca). Pacuer m KOHCTpyHpOBaHHe COOPYKEHU
JIUBHEBOW KaHAJIM3ALUM.

Pacuer u KoHCTpyupoBaHUE  JOXKIECNPUEMHHUKOB. OmpelesieHHe KOJIUYeCTBa
NOXKJIENPUEMHBIX pelieToK. KOHCTpyHpoBaHUE U pacyeT MepenaaHblX KOJIOAUER U
pa3IeNIUTENbHBIX KAMED.

IMpakTHyeckoe 3anaTue 9 (2 yaca) Pacuer coopy:keHHil ceTMMEHTAIINH.
Pacuer otctoiitnukoB u HedrenoBymek. [lonbop u koHCTpyKuuu (HI0TaTOPOB
komnanuu KWI.

IpakTuueckoe 3ausaTue 10 (6 yacos). [logoop odopyaoBaHHA KOHTEiHEPHOI 0
THIIA.
Pacuer ®m mnonbop oGopymoBanus kowmmasmii "DKOJIAMTH", "FLOTENK",

"BUOTOK" u "BEKCA" nmg OYMCTKM IOBEPXHOCTHOrO CTOKa. Pa3paborka
BAPDUAHTOB  KOMIIOHOBKM  OYMUCTHOM  CTaHUMHM. TE€XHHKO-DKOHOMHYECKOE
COIIOCTABJICHNE BAPUAHTOB KOHTEMHEPHBIX OUYHUCTHBIX COOpYyKeHUU. lIpuMenenue

CHHTCTHYCCKHUX COp6eHTOB I FJ'IY6OK0ﬁ OYHCTKH ITOBECPXHOCTHOI'O CTOKA.

I1l. YYEBHO-METOAUWYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbBHOU PABOTHI OBYYAIOIIUXCA



Y4eOHO-MeTOInYEeCKOe oOecrieueHue CaMOCTOATEIbHOMN paboThI
o0yJarouxcs Mo AUCHUIUTMHE «BomooTBeneHne U OYiCTKa MOBEPXHOCTHBIX BOJ
¢ ypOaHN3UPOBAHHBIX TEPPUTOPUI» TPEICTABICHO B MPUIOKEHUH | 1 BKIIIOYAET B

ceOo:

TUTaH-TPAQUK BBIMTOTHCHUS CaMOCTOSITEIBHONW paOOTHI MO AUCIUILIMHE, B TOM

qKCIIe TPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJHEHUE TT0 KAXKIOMY 3aJJaHUIO;

- XapaKTepUCTHKAa 3aJaHud JUISI CaMOCTOSTECIILHOH pPaOOThI OOYYaronIuxcs |
METOIMYECKUE PEKOMEHAIIUY TI0 UX BBITIOJHECHUIO;

- TpeOOoBaHUA K MPEJCTABICHUIO U 0QOPMIICHHIO PE3yIbTaTOB CAMOCTOSTEIBHOM

paboTHI;

- KPUTCPUHU OLICHKU BBIITOJTHCHHA CaMOCTOSITCIILHOU pa6OTBI.

IV. KOHTPO.Jb JOCTUXEHWUH LEJEN KYPCA

KonTpone poctuxkeHuss 1enel Kypca BKIIOYAET TEKYIIUH KOHTPOIb

(KOHTPOJIb TIOCEIICHMS] 3aHSATHH, KOHTPOJb BBINOJHEHUS WHINBUIYaTIbHBIX
NPAKTUYECKUX 3aJlaHui, KOHTPOJIb BBITIOJIHEHUS Ja0OpaTOpHBIX pPaboT) u

IPOMEKYTOUYHYIO aTTECTAINIO — DK3aMEH.

OueHo4yHbIE CpeacTBA

Ne Konrponmpyemsre Koab1 u 3Tansl popmupoBanus . npome-
o/ pa3aenbl / TeMbl R — TeKYUIUi | KyTOUYHAsA
JUCHHILINHBI KOHTPOJIb | aTTeCTaIH
s
1 |Tema 1. OOmue OIIK-9 | 3HaeT OCHOBHEIE HHIUBH- |ODK3aMeH,
TTOJIOXKEHUSL. 3aKOHOIATEIIbHBIC U IyaabHOE |BOMPOCHI 1-
3akoHOJaTEbHBIC U HOPMAaTUBHBIE IOKYMEHTHI B [3aaHue | 9.
HOpPMaTUBHbIE 00J1acTH OTBEJCHUS (TTP-9)
JOKYMEHTBHI. MOBEPXHOCTHOTO CTOKA C [TpakTuue
KauectBennas TEPPUTOPUH. CKOe
XapaKTepUCTUKA 3aaHue
IIOBEPXHOCTHOT'O 1.VO-1
CTOKa C CeTUTEOHBIX yMeeT M0JIb30BaThCs WHIWBU- | DK3aMeH,
TEPPUTOPUI U OCHOBHBIMHU IyaabHOE |BOMPOCHI 1-
TJIOMIAI0K 3aKOHOJATENFHBIMH U 3amaHue | 5.
MPEIITPUATUI HOPMAaTHUBHBIMU (TTP-9)




JOKYMEHTaMHu B 00JacTu [TpakTnue
OTBEJICHUS TIOBEPXHOCTHOTO |CKOE
CTOKA C TEPPUTOPHUH. 3ajaHue
1. VO-1
BJIaJieeT HaBBIKAMH WHIWBU- | DK3aMeH,
OTIpe/ICIICHUS] OCHOBHBIX JyaTbHOE |BOMPOCHI -
KaueCTBEHHBIX 3ajaHue  |S.
XapaKTePUCTHK (TTP-9)
MOBEPXHOCTHOTO CTOKA C [TpakTude
CSIUTEOHBIX TEPPUTOPHA U |CKOE
TUTOMIAIOK TIPS T PHSITHIA 3ajaHue
1. VO-1
Tema 2. I1IK-2,5. | 3HaeT OCHOBHEBIE HHINBH- |DK3aMeH,
KonunaectBeHnHas KOJIMYECTBEHHBIC JyaTbHOE |BOMPOCHI 6-
XapaKTEPUCTUKA XapaKTePUCTUKU U MOPsI0K  [3aganue |11
IIOBEPXHOCTHOT'O pacuyera KOJIUYECTBEHHBIX (TTP-9)
CTOKa C CETMTEOHBIX XapaKTePUCTHK [TpakTude
TEPPUTOPUI U MTOBEPXHOCTHOTO CTOKA C CKOe
TJTOIIAZ0K TEPPUTOPUI 3a7laHue
MIpeANPUATHI 2,3.YO-1
yMeeT OIpe/ie/isIiTh OCHOBHBIE |MHIMBU- |DJK3aMeH,
KOJIMYECTBEHHbBIE IyaJbHOE |BOMPOCHI 6-
XapaKTEPUCTHKU 3amanue |11.
MIOBEPXHOCTHOTO CTOKA C (TTIP-5)
TEpPUTOPUI [IpakTnue
CKOe
3aJaHue
2,3.Y0-1
BJIaJleeT HaBbIKAMM pacueTa |MHIUBU- |DK3aMeH,
KOJIMYECTBEHHBIX IyaJbHOE |BOMPOCHI 6-
XapaKTEPUCTHK 3amanue |11,
MOBEPXHOCTHOTO CTOKA C (TTP-5)
cenuteOHbIX Tepputopuii 1 |[IpakTuue
TUIOMIA/IOK TIPEIIPUSITHIA CKOe
3aJaHue
2,3.Y0-1
Tema 3. CxeMbI T1IK-2,5. | 3HaeT OCHOBHEBIE CXEMBI WHIUBH- |ODK3aMeH,
cbopa 1 OTBeICHUSA cbopa 1 OTBEACHUS JyaqbHOE |BOMPOCHI
MMOBEPXHOCTHOTO MOBEPXHOCTHOTO CTOKA, 3amanue |12-16.
ctoka. CoopyxeHus COOPYKEHHUS JIs1 (TTP-9)
JUIS PETyIUPOBAHUS perynupoBaHus
MMOBEPXHOCTHOTO MOBEPXHOCTHOTO CTOKA MPH
CTOKa MPHU OTBEJCHUH OTBEJICHUU Ha OYHCTKY
Ha OYUCTKY U METO/IBI yMeeT OIpeeNsiTh CXeMbl WHIWBU- | DK3aMeH,
WX pacuera OTBEJICHUS] U HOMEHKIIATypy |IyaldbHOE |BOMPOCHI




OCHOBHBIX COOpYXKeHH npu  |3amanue |12-16.
OpTraHMU3aIuH OTBEACHUS (TTP-9)
MOBEPXHOCTHOTO CTOKA B
KOHKPETHBIX CITyJasiX
BJIaJieeT HaBBIKAMH WHIWBU- | DK3aMeH,
pacdera COOPYKCHHM TSI JyaTbHOE |BOTPOCHI
peryaupoBaHus 3amanue |12-16.
HOBEPXHOCTHOTO cToKa rpu | (ITP-9)
OTBEJICHUU HA OYHCTKY
Tema 4. Ouncrtka I1IK-2,5. | 3HaeT OCHOBHBIE CXEMBI HHINBH- |DK3aMeH,
MTOBEPXHOCTHOTO COOPYKCHHH TSI OUMCTKH JyaTbHOE |BOTIPOCHI
CTOKa C CETUTEOHBIX MOBEPXHOCTHOTO CTOKA 3amanue [17-28.
TEPPUTOPUH H (TTP-9)
TUIOIIAI0K [IpakTnue
HNpEANPUAATHI CKOe
3aJlaHue
4-6. VO-1
yMeeT pa3pabaTbIBaTh WHIWBU- | DK3aMeH,
TEXHOJIOTUIECKHE CXCMBI JyaTbHOE | BOTIPOCHI
OYHCTKH TTOBEPXHOCTHOTO 3amanue [17-28.
CTOKa (TIP-9)
[IpakTnue
CKOe
3aJaHue
4-6. YO-1
BJIaJleeT HaBBIKAMU pacueTa |MHIUBU- |DK3aMeH,
OCHOBHBIX COOPYKEHHH ISl | IyaJbHOE |BOMPOCHI
OYHCTKH TTOBEPXHOCTHOTO 3amanue |17-28.
CTOKa (TIP-9)
[IpakTuue
CKOe
3aJaHue
4-6. YO-1
[IK-2,5. | 3HaeT coBpeMEeHHbIE UHIUBU- | DK3aMeH,
TEXHOJIOTUU OYUCTKHU JyaqbHOE |BOMPOCHI
MMOBEPXHOCTHBIX CTOYHBIX BOJ |3amanue | 30-41.
(TIP-9)
Tema S.
IIpakTnue
CoBpeMeHHbIE
CKOe
TEXHOJIOTUH OUHCTKH
3aaHue
MTOBEPXHOCTHBIX 7 YO-1
CTOYHBIX BOJI
yMeeT HaXOJWTh U WHIWBU- | DK3aMeH,
aHATM3UPOBATH MHGOPMAITHIO | TyaTbHOE |BOMPOCHI
0 COBPEMEHHBIX 3amanue | 30-41.

TCXHOJIOTHYCCKHX CXEMax

(TTP-9)




OYMCTKHU IIOBEPXHOCTHBIX IIpakTnue
CTOYHBIX BOJ, OIIPEAEIATh UX |CKOE

JOCTOMHCTBA U HEJJOCTATKA  |3aJaHUE
7.Y0-1

BJIAJI€E€T HABbIKAMH pacucTa WHIWBU- 3K321MCH,

COBpPEMEHHBIE JIyaJIbHOE |BOIPOCHI
TEXHOJIOTMYECKUX CXEM saganne | 30-41.
OYHUCTKHU IOBEPXHOCTHBIX (TTP-9)
CTOYHBIX BOJ IIpakTnue

CKOE

3a/laHne

7.Y0-1

TuUnoBbIE KOHTPOJIBHBIE 33a/IaHUS, METOAUYECKHE MAaTEPUAIIbL, ONPEACIAIOIINE
OpoLEeaypbl OLICHWBAaHUS 3HAHWM, YMEHMM UM HaBBIKOB U (WJIM) OIbITa
JESTENbHOCTH, a TaKKEe KPUTEPUU M TOKa3aTelIH, HEOOXOAMMbIE IS OLEHKH
3HaHWM, YMEHUH, HaBBIKOB M XapaKTepuU3ylOlIhe dTanbl (OpMUPOBAHUS
KOMIIETEHIMH B  IPOIECCE  OCBOEHUS  00pa30BaTelbHOM  MPOrpPaMMBbI,

IMpCaACTAaBJICHBI B IIPUJIOKCHUU 2.

PediTHHT-IUIaH TUCIUTLIAHBI

Pedtnr mo naucuMruiMHEe omnpenensiercs B IpoueHTtax. [ cTyaeHTa,
CHABIIETO OCHOBHBIC KOHTPOJIBHBICE MEPOIPHUSATUS HA MaKCHUMallbHbIe Oajuibl ¢
Y4eTOM UX BECOBBIX K03 uimenToB, peitTuHr pasex 100 %.

MakcuManbHblii  0ajul  KOHTPOJBHOTO  MEpPONpPHUATHS,  paBHBIA 3,
COOTBETCTBYET  cHCTeMe oIeHok "ommuno" 3 , '"xopomo" 2
"ynosieTBoputenbHo" 1, "HeynoBneTBopuTenpHo" O .

MakcuManbHblii  0ajyl  KOHTPOJBHOTO  MEpPOINpPHUATHS,  paBHBIA 1,
COOTBETCTBYET cucTeMe olleHOK "3auTteHo" (1), "He 3auteno" (0).

CooTBeTcTBUE PEUTHUHIra CTYJEHTa OLIEHKE MPOMEXYTOYHOU (CeMecTpoBOil)

AaTTCCTAallHU YCTAaHABJIIMBACTCA 110 cnenymmeﬁ mIKaJe:

PeitTunr B % ‘ Onenka




Memnee 61 HeynosnerBopurensHo
Ot 61 10 75 Y 10BIIETBOPUTEIBHO
Ot 76 no 85 Xopo1io
Ot 86 1o 100 OTan4HO
Beco-
IIpumep- . Makcu- | Munmu-
HaumenoBaHue BOIi
Hasd JaTa ®opma Majlb- | Malb-
Ne KOHTPOJILHOI0 K03 (- N .
nposesje- MEDOLD IS TS KOHTPOJIs - HbIH HbIH
HUS ponp oaJ oasa
€HT
OCHOBHBIE KOHTPOJIbHbIE MEPONIPUSITHS
1 | 2muenens [[IpakTuyeckas pabora 1 3amura oTueTa 1 1 1
2 | 4wuenens [[Ipakrmueckas pabota 2 3amura oTueTa 1 1 1
3 | 6menens [[Ipaktmueckue pabotel 3,4 | 3ammra oTdeTa 1 1 1
4 | 8wuenens [[IpakTudeckue paboTel 5, 6 | 3amura oTdyeTa 1 1 1
5 | 10 vepens [[Ipaktmueckue pabotel 7, 8 | 3ammra oTdeTa 1 1 1
6 | 12 megens [Ipakrmueckas pabota 9 3amuTa oT4eTa 1 1 1
7 | 14 nenens [Ipakruueckas pa6ota 10 3amura oTdyeTa 1 1 1
g | 7 lgn ammra KIT 0 3 -
HeJens
Ceccus JK3aMeH DK3ameH 0 3 -
10 TUCIUIUIMHE
V.YUYEBHO-METOJNYECKOE OBECIIEYEHHUE JUCIHUIIJ/IMHBI
a) OcHoBHas JuTepaTrypa
1. AnekceeB E. B., Canomees B. Il., 3anetoB H. A.a u np. BogoorBenenue u

BOJIHAS DKOJIOTHS : Y4eOHO-METOIMYECKOE TTOCOOMe / [aBT.-COCT. :; MO OOII. pen.
E. B. AnekceeBa]. Mocksa E. H.: ACB, 2016-237 c.

2. benokones, E.H., [Toniosa, T.E., ITypac, I'.H. BonootBenenue u Boio-
cHaOxeHue : yaeOHoe mocobue mis By3oB /Poctos v//1.: @enukc, 2009. — 379 c.

3. Boponos 0. B., Anekcees, E. B. Ilyraues E. A. [u np.] BonooTBeaenue :
yaeOHuk aist By30B /Ilog o6m. pen. FO. B. Boponosa. Mocksa : ACB, 2017-414 c.
4, Metonndeckoe mnocobuwe.  PekoMmeHpamuu 1O pacdeTy cucrtem coOopa,
OTBEICHUS W OYHCTKHA TOBEPXHOCTHOTO CTOKA C CEIUTEOHBIX TEPPHUTOPHA,

IUIOMIA0K MPEANPUATAA W ONPEAEIIEHUIO YCJIOBUW BBIITYCKAa €r0 B BOJHBIC



o0bvekThl. DenepanbHOe aBTOHOMHOE yupexzaeHue «DenepanbHbld  LEHTP

HOPpMUPOBAHHA, CTAaHAAPTH3AMU U TEXHUYCCKOU OLICHKHN COOTBCTCTBUA B

cTpouTenbeTBeY», Mocksa, 2015 T. https: http://www.faufcc.ru
S. Boponos, 1O. B. BogooTBeaeHue 1 04MCTKA CTOYHBIX BOJ © y4. JUIS

By30B / HO.B. BoponoB. — M. : Acconuanus cTpouteiabHbIX By30B, 2009. — 760c

0) JlonoiHuTeIBLHAS JIUTEPATypa

1. AnekceeB M.U., Kypranos A.M. Opranu3zaius oTBeI€HHs TIOBEPXHOCTHOTO
(1OKIEBOr0O M Tajoro) CToka C  ypOaHU3UPOBAHHBIX  TEPPUTOPHUM:
Vueb.mocodbue.-M.: Wsa-Bo ACB; CII6.: CII6I'ACY. -2000.-352c.:m.
http://dwg.ru/dnl/7289

2. T'pymnmna komnanuii «IKOJIAVH»// www.ecso. ru

3. Comoraee B. U. «BOJOCHABXEHUE U BOJIOOTBEIEHUE»
WNuxenepHsle ceTd W OOOpYAOBAHHME 3/IaHUM U COOPYKEHHH (JIEKIIMOHHBIN
Kypc)/ http://www.bibliotekar.ru/spravochnik-141-vodootvedenie/

4. Flotenk 3aBoj koMmo3uImoHHbIX u3aenuii: www.flotenk.ru/company

5. https://www.ecolos.ru/ - I'pynma komnauuit 9KOJIOC

B) HopmaTuBHasi iureparypa

1. Boansrnii koaekc Poccuiickoit deneparun ot 16 HOs6ps 1995 r. Ne 167-
D3,

2. T'H 2.1.5.1315-03. TlpenensHo nomyctumbie koHueHTparuu (I11K)

XUMHYECKUX BEIIECTB B BOJE BOJHBIX OOBEKTOB XO3SMCTBEHHO-TIMTHEBOTO WU
KyJIbTYpHO-OBITOBOTO BOJIOTIOJIb30BaHU. ['urnennueckue HOPMATHBBI.
YTBepkKIAEHBI W  BBEACHBI B  JICCTBHE  IOCTAHOBJIECHHEM  TJIABHOIO
rocynapcTBeHHoro canurapaoro Bpada P® ot 30 anpens 2003 r. Ne 78;

3. I'H 2.1.5.1316-03. OpuentupoBouno aomyctumbie ypoBHH (O1Y)

XMMHYCCKHUX BC€IICCTB B BOJAC BOJHBIX OOBEKTOB XO3SMCTBEHHO-ITMTHEBOTO H

Ky.]IBTypHO-6LITOBOFO BOJOIIOJIb30BaHMA. ['uruennyeckue HOPMATHUBEI.
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YTBep)KI[CHBI n BBCICHBI B I[GI\/'ICTBI/IG IIOCTAaHOBJICHUEM '’ IaBHOT'O

rocyaapcTBeHHOro canutapHoro Bpada P® or 30 anpesns 2003 r. Ne

4, T'OCT 17.1.3.13-86. OOmue TpeOoBaHUs K OXpaHE MOBEPXHOCTHBIX BOJI
OT 3arps3HCHUS;

5. T'OCT 17.1.3.13-86. Oxpana npupoasl. ['mapocdepa. Knaccudukamms

BOJIHBIX OOBEKTOB;

6. T'OCT 19179-73. I'maponorus CYILH. TepmuHbI 17}

onpenencaus ;[ lepedeHbphIO0X03IHCTBEHHBIX HOPMAaTHBOB: MIPeIeIIbHO
nomyctumbie koHuneHTparuu (IIJIK) u opueHTHpOBOYHO O€30IMacHBIE YPOBHH
Bo3ekicTBus (OBYB) BpeHBIX BEIIeCTB JJIsi BOABI BOAHBIX OOBEKTOB, UMEIOITUX
PBHIOOXO3SIICTBEHHOE Ha3HAYCHHE. Y TBEPIXKICH NPHKa30oM POCKOMpPBIOOIOBCTBA OT
28 utons 1999 r. Ne 96;

7. TOCT 27065-86. KauectBo Boj. TepMUHBI U OTIpEACICHUS;

8. IlpaBwia 10Jb30BaHUSI CUCTEMAMHU KOMMYVHAJIBHOI'O BOJOCHAOKEHHS WU

kaHasm3aimu B Poccuiickoit ~ Deneparmu. YTBEpPKAEHbBI MOCTAHOBICHUEM

npaButenbcTBa Poccuiickoit @eneparuu ot 12 depans 1999 r. Ne 167;

9. CanlluH 2.1.5.980-00. T'urumenuyeckwe TpeOOBaHUS K  OXpaHE
TIOBEPXHOCTHBIX BOJT;.

10. CaunlluH 2.2.1/2.1.1.1200-03. CaHuTapHO-3MMHIEMUOJIOTUIECKHEC

IpaBWJIa U HOPMATUBBI;

11. CIT 32.13330.2012 Kananuzanus. HapykHble ceTH U COOpPYKEHUS.
AxtyanuzupoBanHas penakuus CHull 2.04.03-85 (c U3menenunem N 1)

12. CII 131.13330.2012 CrpouTtenbHasi KIMMATOJOTHs. AKTyaTu3upOBaHHAs
penakius CHull 23-01-99* (¢ Usmenenusimu N 1, 2)

13. 'OCT 17.1.1.01-77. Oxpana npuposasl. ['uapocdepa. McnonszoBanue u

oxpaHa BoJi. OCHOBHBIC TEPMUHBI B ONIPEICIICHNUS,

14. CII 40-102-2000 TIpoekTrpoBaHUE U MOHTaX TPYOOIIPOBOJIOB CHCTEM
BOJIOCHA0XEHUS U BOJOOTBECHUS U3 MOJTMMEPHBIX MaTepUaJIOB

15. ®denepanbubiii 3ak0H Poccuiickoit @enepauuu ot 7 aexadps 2011 r. N

416-dP3 "O BomoCcHAOKEHNH U BOLOOTBEACHUH"
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16. ®enepanbubiii 3akoH PO «O0 oxpaHe okpyxaromeil cpeap» ot 10

auBaps 2002 r. Ne 7-@3;
17. ®enepanbublii 3ak0H PO ot 23.11.09 1. N 261-03

IlepedyeHb 1O0MOJHUTENBHBIX 00PA30BATEIBHBIX PECYPCOB B CETH

HNuTepHer

1. Hayunas AIEKTPOHHAS oubnuoreka H5b

http://elibrary.ru/querybox.asp?scope=newquery

2. 9JI€KTpOHHO-6I/I6J'II/IOTe‘IHa$I CUCTCMaA n3aarTcJbCTBa «JIanby»

http://e.lanbook.com/

3. OBC «KoncynpranT cryaenrtay http://www.studentlibrary.ru/

4. 9BC znanium.com HUILL «MTH®PA-M» http://znanium.com/

5.  Hayunmas  Oubmuoreka  JIBOY  nyOnuuHbIii  OHJIAMH  KaTajor
http://lib.dvfu.ru:8080/search/query?theme=FEFU
6. Uudopmammonnas cucrema EJIMHOE OKHO noctynma x o0pa3oBaTelbHBIM

pecypcam http://window.edu.ru/resource
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V1. METOJUYECKHUE YKA3AHMS IO OCBOEHMIO
JTUCLHUATIUHBI

W3ydyeHne NUCHUIUIMHBI OCYHIECTBIAETCA B 3 CEMECTpe Ha OCHOBE
MaTepHaioB PacCMAaTPUBAEMBIX Ha JICKIUAX M 3aKPEIUIICTCS W pa3BUBACTCA Ha
MPAKTUYCCKUX 3aHATHSAX, @ TAKXKE B X0JI¢ KYPCOBOTO MTPOCKTUPOBAHHSI.

[To Mepe HakKOIUIGHHS TEOPETHYECKOTO MaTepuaia W ero 3aKperuieHUs Ha
NPAKTUKE, JICKIIMOHHBIC 3aHSATHS TEPEBOAATCS B (OPMY aKTUBHOTO JHAajora ¢
00y4JaroIIMMHUCS, YTO MMO3BOJIACT 3aKPEIUTh MPONHICHHBIM MaTEepHall U BbIPaOOTATh
NOHMMAHHWE €ro MPAKTHYECKOTO0 TMPUMEHEHUs JUIsl PEIICHUS OCHOBHBIX 3ajad,
BO3HHUKAIONIUX MTPU TPOCKTHPOBAHUH BOJ03a00PHBIX COOPYKCHHIA.

[IpakTnueckne  3agaHusl  BBINOJIHSAIOTCI C  y4E€TOM  pEKOMCHJIAIUN
TEXHHUYECKOU JTUTEPATYPHI 10 TUCIHUILIMHE U METOJMYCCKUX PEKOMEHIAITHH .

JUIs  BBIMONHEHUST  KYpCOBOTO  MPOEKTa  OOydYarmeMycst  BBIAACTCA
WHIUBHUIYaIbHOE 3a/laHue. B 3agaHuM W3I0KEHAa TeMa KypCOBOTO IIPOCKTa,
OCHOBHBIE 3Tallbl BBITIOJHEHHUS KYPCOBOTO IPOEKTA, MCXOIHBIE NaHHBIC. UTOOBI
BBIMIOJIHUTH ~ TPOEKTHOE  3aJaHue,  OOydJaloImUiCs  JIOJDKEH  OCBOWTH
COOTBETCTBYIOIIIUN  JIGKIIMOHHBIA ~ MaTepHWal, HEOOXOIUMYIO JIUTEPaTypy,
odopMuTL padbOTy B COOTBETCTBUU ¢ TpeOoBanmsamu JIBOY wu 3amututh ee. B
IpoIecCe BBIMOJIHCHUS KypCOBOIO TIPOEKTa IMPETojaBaTeNlb IPOBOAMT IS
oOydarommuxcs 00s13aTeIbHbIe KOHCYIBTAIIMU B COOTBETCTBYIOIICH ayUTOPUHU

Meronuueckuii MaTepual Mo BHIOJHEHUIO KypCOBOT'O MPOEKTa MPUBEICH B
MIPUIIOKEHUH 3.

CamocrosiTenbHas paboTa OCYIIECTBIISETCS C UCTIOIb30BaHUEM JIEKIIMOHHOTO

MaTepualia 1 MeTOJIMYECKUX pa3padoToK Kadeapol.



VII. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHME
JTUCLHUATIUHBI

Jlekuuu 1O NUCUMIUIMHE MPOBOJATCA B MYJIbTUMEIUNHBIX ayIUTOPUSIX,
OCHAIIEHHBIX COOTBETCTBYIOLIUM COBPEMEHHBIM MYJIbTUMEIUHHBIM
000py1I0BaHHEM.

Jnst mpoBeAeHUS NPAKTUYECKUX 3aHATHM MOTYT OBITh 3aJ€HCTBOBAaHHBI
KOMIIbIOTEepHBIE Kacchl MHxkenepHoit mkosl (ayautopus E709, E708).

Kpome TOro mnpuMeHsAIOTCS Takue COBpPEMEHHble HH(DOpMaALMOHHbBIE
TEXHOJOTUHU, KaK JJICKTPOHHAas IOuYTa, WHTEpHET. TakKe HCIOJIb3YIOTCS TaKue
pecypcbl, kak 0aza gaHHbIX Oubnuotexku JIBDY u 06aza JaHHBIX HAyYHO-YUEOHBIX
U3J1aHUN WHXXEHEPHOU KOsl J[BDY.

B nensix obecrieyeHus crielMalbHBIX YCIOBUN OOYyYEHHs] MHBAJIMIIOB U JIMII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 3maHus 000pyI0BaHbI
naHaycamu, Ju@TaMu, I[OJABEMHUKAMH,  CIEHUAIU3UPOBAaHHBIMU  MECTaMH,
OCHAlICHHBIMU  TYaJeTHBIMM  KOMHAaTaMM, TaOJMukaMud  HHQOPMAaIMOHHO-

HABUTAIIMOHHOM MOJIEPIKKU



[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHUs
«/lanbHEeBOCTOUYHBIN (eaepaibHbIii YHUBEPCUTET)
(ABDY)

HNHKEHEPHAS LLIKOJIA

YYEBHO-METOIJMYECKOE OBECNIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOIIUXCA
10 JUCHMIINHE

«BomooTBeeHHE M OYHUCTKA TOBEPXHOCTHBIX BOJ ¢ YPOAHM3MPOBAHHBIX
TEPPUTOPUID»

Hanpasiienne noarorosku 08.04.01 CtpouresibcTBO
Maructepckas nporpamMmma «BomocHabkeHre 1 BOJJOOTBEICHUE)
dopma NOATrOTOBKH OYHAS

BaaauBocTok
2017



Ilnan-rpaduk BbINOJHEHHSA CAMOCTOATEIbHON PAa0dOTHI 110 JUCHMILIUHE

IIpumep-
HaumenoBanue IIpuMepHbIe HOPMBI
Hasfl JaTa dopma
Ne KOHTPOJIbHOI0 BpeMeHH Ha
nposesje- KOHTPOJIsI
MepOonpusiTUus BBINOJIHEHHE, Yac.
HHUS
OcHOBHbIE KOHTPOJIbHbIE MEPONIPUATHS
1 | 2mnenens [[Ipaktuueckas pabora | 1 3a4er
2 | 4uenens |[IpakTrueckas paboTa 2 1 3ayeT
3 | 6menens [[Ipaktuueckas padora 3 1 3auer
4 | 8wuenens |[Ipaktuueckue paboTsl 4,5 1 3a4eT
5 | 10 nenens [Ipaktuueckue paboTsl 6,7 1 3auer
6 | 12 megens |[Ipaktuueckue padotsl 8,9 1 3ayeT
7 | 14 menens |[IpaxTrueckas padota 10 1 3ayeT
15-17
8 KII 11
Heaens
DK3aMeH
Ceccus 36
0 TUCIUTUTHHE
XapakTepucTuKa 3alaHui Jif) 6 CAMOCTOSITEJIbHOM padoThI

oﬁyqamumxm U METOAUYECKHE PEKOMCHAAIIMHA IO UX BbBINMMOJHCHHUIO

CamocrosTenbHas pa60Ta 06yqafoumxc;1 COCTONT U3 IIOATOTOBKH K

IMPAKTUYCCKUM pa60TaM " BBINIOJIHCHUA MHAUBUAYAJIbHOI'O 3daTaHUA.

HcxoaHbie JaHHDBIE

BapuaHnT mHauBHIyanbHOrO 3a1aHus Ui KypcoBoro mpoekra «lIpoexrupoBanue

CUCTEMBI cOOpa, OTBEACHHUS U OYUCTKHU

oOyugatromumcs 1o yctanoBieHHoH Gpopme ([Ipunoxenue 3).
Tembl KypcOBBIX IPOEKTOB

1. TlpoekTupoBaHue CHUCTEMBI COOpa, OTBEACHHUS M OYUCTKU

croka TOII -2 r. BmaguBocTtoxa.

2. IlpoexTupoBanme cuCTeMbl COOpa, OTBEACHUS W OUYMCTKH

CTOKa TEPPUTOPHUHU MOPTA.

3. IIpoextupoBanmne cucTembl cOOpa, OTBEACHHUS U OYUCTKHU

CTOKa TEPPUTOPUU OUYUCTHBIX COOPYKEHUN MPUPOIHBIX BOJ .

4. IlpoekTupoBaHUE CUCTEMBI cOOpa, OTBEICHHUS M OYHCTKHU

CTOKa TeppUTOpUHN HEePTEOA3bI.

IMOBCPXHOCTHOI'O CTOKa»

BBIJAIOTCS

IIOBCPXHOCTHOI'O

IMOBCPXHOCTHOI'O

IMOBCPXHOCTHOI'O

IMOBCPXHOCTHOI'O



5. IlpoexTupoBaHue cuCTEMBbl cOOpa, OTBEACHUS M OUYMUCTKH IMOBEPXHOCTHOIO
CTOKA TEPPUTOPUHA TOPTrOBOr0 KOMILIEKCA.

6. [IpoekTupoBaHue cucTeMbl cOOpa, OTBEACHUS M OUYMUCTKH MOBEPXHOCTHOIO
CTOKAa TEPPUTOPUU IIOCEIIKA .

7. IlpoektupoBaHue cucTeMbl cOOpa, OTBEACHHUS U OYUCTKHM IOBEPXHOCTHOTO
CTOKa TEPPUTOPUH CIIOPTUBHOTO KOMILIEKCA.

8. IlpoexTupoBaHue cUCTEMBbl cOOpa, OTBEACHUS M OUYMUCTKH MMOBEPXHOCTHOTO
CTOKa TEPPUTOPUH TOPrOBOTO LEHTPA.

9. IlpoekTupoBaHue cHCTEMbl COOpa, OTBEJACHUS M OUYHUCTKH TMOBEPXHOCTHOIO
CTOKa TEPPUTOPUH MPOMBIIUIEHHOTO MPEANIPUATHSA.

10. IIpoekTupoBaHue CUCTEMBI COOpa, OTBEACHHUS W OYUCTKHM MOBEPXHOCTHOTO

CTOKA TCPPUTOPHUHN OUYNCTHBIX KaHAJIU3AIHMOHHBIX COOpy}KCHHﬁ.

Ilnan npakTHYeCKUX 3aHATHI U CAMOCTOAITEIbHASL pad0oTa K HUM

1. IIpakTtnuyeckoe 3ansiTMe 1 (2uaca). HopmMaTuBHBIE JOKYMEHTBI [JIsI
NMPOEeKTHPOBAHMS H0KIA€BO KAHAJIU3AIUNI

3aHATHE TPOBOAUTCS B KOMIIBIOTEPHOM 3ajie WJIM B ayJUTOPUM C BO3MOKHBIM
IPUCOETUHEHUEM JIMYHBIX HOYTOYKOB K ceTH JIBDY.

CryneHThl M3y4aloT HOPMATHBHYIO 0a3y, NMEpPEYHCICHHYIO B JIOTOJHUTEIBHOM
muteparype. [IpemogaBatens o0o3HAYaeT, IJIs pPEHICHUS KAKUX  HHXKEHEPHBIX
mpo0IeM JUCIMIUTUHBI HCTIOIB3YETCS TOT U1 MHOM HOPMATHBHBIN IOKYMEHT.

2. lIpakTnyeckoe 3ansitue 2 (4 4yaca). CxeMbl M CHCTeMbI J10KA€BOI
KaHaJIN3alnu

3anamue npoeooOUmcst ¢ UCNONb308AHUEM MEMOO08 AKMUBHO20 00YUeHUs - Memoo
npobdIeMHo20 00yueHUs.

CtyneHThl Ha MPAKTUYECKHUE 3aHATHS MPUHOCAT TUIAHBI MPEANPUITUHN, TUIONIAI0K
OUYUCTHBIX COOPYKEHUU, TEHIJIAaHbI HACEJIEHHBIX IMYHKTOB, UCIOJIb3YEMbIX paHEE

AJIA BBIIIOJIHCHHA KYPCOBBIX IIPOCKTOB. BI)II[GJ'I?IIOTC)I OaccelHBl CTOKa CTaBHUTCS



3ajaua OOOCHOBaHHUSI BbIOOpAa ONTUMAILHOW CXEMBl W CHUCTEMBI  JOXKJIEBOU
KaHaJIU3allHH.

3. IlpakTnyeckoe 3aHsaTHe 3 (2 waca). YCTPOMCTBO BHYTPHUILIOIIAAOYHOI
CHCTEeMbI KAHAJIU3ALMH.

3auamue nposooumcs ¢ UCHONL30BAHUEM Memo008 AaKMUBHO20 O0Oy4eHus -
mMemo0 8u3yanu3ayuu.

Ha skpane npenojaBaTenb MpeaCcTaBIET BApUAHTHI BO3MOYKHBIX CXEM YCTPOMCTBA
BHYTPHIUIONIAIOYHON CHUCTEMBI OBOJIa U TPEABAPUTEIBHON OYUCTKH J0KIEBOTO
CTOKa.

IlpenBapuTeibHO  MATHCTPBI  JO/UKHBI  CAMOCTOSITEILHO  M3YYHUTh
PEIOKEHUS TT0 000PYI0BAHUIO CUCTEM JIOXKEBOM KaHanmu3aruu ¢upm «Bekcay,
«Jkonaiitny, HELIX, «3Dxonoc» u np., 3atem 00OCHOBaThH CBOH BBIOOpP Ha
pakTUUeCcKuX 3auiaTusax. OO0opyaoBaHUE MPEICTABICHO HA CalTaX KOMIIAHUM.

4, IlpakTnyeckoe 3aHsaATHe 4 (2 4aca). JKCHepTH3Aa MNPOEKTA JHUBHEBOH
KAHAJIM3AUNH NpenpusTH.

3anamue nposooumcs ¢ UCHONL30BAHUEM MemMOo008 AKMUBHO20 OOVUYeHUs -
oenosas uepa.

[Lman 3aHsTHS.

1. MarucTtpantam npeacTaBiIseTcs MPOEKT JIMBHEBOW KaHAIU3ALMU MTOCENKA.

2. Ilpennaraercss ¢ NOMOILIBIO MPENOAABATENS BBIOJIHUTH 3KCIEPTU3Y 3TOrO
MPOEKTa C TOUKU 3PEHUSI COOTBETCTBHS AEHCTBYIOIIEMY 3aKOHOATEIbCTRY.

3. IlpakTrueckoe 3aHATHE MPOBOAMTCS B BHJIE AeioBoM Urphl. [IpemonaBarens —
aBTOp npoekTa. CTyJeHT — KCIepT.

IlpenBapuTeIbHO MATHCTPAHTHI 10J2KHBI H3YYUTh CAMOCTOSAITEIBHO:
1.AnekceeB M.U., Kypranos A.M. OpraHuzanus OTBEJICHHS MOBEPXHOCTHOIO

(TOKIEBOTO M TAJOT0) CTOKA ¢ YpOAHW3UPOBAHHBIX TeppUTOpHUi: Ydeb.mocobue.-

M.: U3a-Bo ACB; CII6.: CIToT'ACY. -2000.-352c¢.:uxn. http://dwg.ru/dnl/7289.

2. Bonnsrit konekc Poccuiickoit @eneparnuu ot 16 HOsOps 1995 1. No 167-D3.
3. ®enepanbHblil 3akoH Poccuiickoit @eneparuu ot 7 nexadps 2011 r. N 416-D3

"O BOIOCHAOKEHNH U BOJOOTBEAECHUN".


http://dwg.ru/dnl/7289
file:///D:/$WorkFolder$/Users/USER1/Desktop/Аттестация%2013/Земляная%20%20УМКД/40621.htm

4. PexoMeHIanMM 1O pacyeTy cucteM cOopa, OTBEICHUS U OYHCTKH
MOBEPXHOCTHOTO CTOKA C CEIUTEOHBIX TEPPUTOPHUH, IJIOMIAJ0K MPEANPUATHNA U
OMPENICNICHUIO YCJIOBUM BBIMMyCKa €ro B BoAHbIe 00BekThl. DPI'YII «HUU

BOJI'EO», Mockaa, 2006 .

5. IlpakTnueckoe 3ansatue 5 (6 yacoB). OnpenesieHne pacyeTHbIX Pacxo/J0B
JIMBHEBBIX CTOYHBIX BO/I.
3anamue npogooumcsi ¢ UCHOILIOBAHUEM MeMO008 AKMUBHO20 O00yYeHUs -
aKmusHoe ymenue.
IInan 3aHsTHA.
1. Onpenenenne CpeaTHETOJOBBIX 00HEMOB MTOBEPXHOCTHBIX CTOYHBIX BOJI.
CpenHeronoBoii 00BEM IMOBEPXHOCTHBIX CTOYHBIX BOJl, OOpa3yroIIuxcs Ha
CEUTEOHBIX TEPPUTOPUSIX U IUIOMIAJKAX MPEANPUATHNA B IEPUO] BHITIAJICHUS
NOXKAEH, TasHUS CHEra M MOUWKHM JIOPOXXHBIX TOKPBITUM, ONpenessieTcs Mo
dbopmyie:

Wr=Wn+ Wr+ Wwm, 1)
rie Wan , Wr u WM — cpenHeronoBoii o00BEM JOXIEBBIX, TalblX U
TIOJINBOMOEYHBIX BOJ, M°.
CpennerogoBoit 06bemM noxaeBbiXx (Wn) m Tameix (WT) BOJ, CTEKAKOIMMUX C
CEIUTCOHBIX TEPPUTOPUH H TPOMBIIUICHHBIX IUIOMIAZO0K, OIpPEACIsIeTCsS II0
dbopmymam:

Wn = 10ha¥n F; (2)

Wt = 10ht¥1 F; (€))
rae F — oOmias momans cToka, ra;
hn — croif ocagkoB, MM, 3a TEIIBIA TIEPUO TOa, onpeaensercs mo tadmn. 2 CHull
23-01-99;
hT — cj0i# ocankoB, MM, 3a XOJIOJHBIN MepHo Toja (ompenesnser o0IIee ToI0BOe
KOJIMYECTBO TaJIbIX BOJ) HJM 3amac BOJABI B CHEKHOM IIOKPOBE K Hadaly
cHerotasiHus, onpeaensercsa no tadna. 1 CHull 23-01-99;

Y1 u Wt — 00muit Ko3pOUIMEHT CTOKA JT0KIEBBIX M TaIbIX BOJI COOTBETCTBEHHO.



2. Onpenenenue kodhPuienTa croka

[Ipu onpeneneHuu CpeaHEr0I0BOIO KOJUUECTBA TOKACBLIX BOJ W, CTEKAIOUIUX
C CeNUTEOHBIX TeppUTOpUid, o0muii Ko3hdunuent croka Wi nus obuiet miomagu
cToka F paccuuThiBaeTCs KaK CpeHEB3BEIICHHAS BEJIMUMHA U3 YaCTHBIX 3HAYCHUM

11 IJIOUIaIel CTOKA ¢ pa3HbIM BUJIOM ITOBEPXHOCTH, COIVIACHO Ta0uI. 1.

Tabmumna 1.

Bux moBepxHoCcTH MJIH

Oomuia koddunuent croxka ¥
IJIOHIAM CTOKA - hpun a

Kposnu u acdanprobeTOHHBIC

0,6—0,8
TOKPBITHS
BynbDKHBIC TN TIICOCHOYHBIC 0.4-0.6
MOCTOBBIE 7
Keapransl ropoma ©6€3 JIOpPOXKHBIX
MOKPBITUH, HeOOoIbIINE ckBepsl, | 0,2—0,3
OyJbBapbl
["azoHbBI 0,1

KBapransl ¢ coBpemenHoi 3actpoiikoi | 0,4—0,5

Cpennue ropoja 0,4-0,5

HeG6onbimme ropoa u mocenku 0,3-0,4

[Ipu ompeneneHUN CPeAHETOJAOBOTO O0OBEMa MOXKAEBBIX BOA W, CTEKAIOIIMX C
TEPPUTOPU TPOMBIIUICHHBIX TPEANPUATANA W MPOU3BOJACTB, 3HAYEHHE OOIIETO
kodhdummenta ctoka WaHaXoAUTCsT Kak CpelHEB3BEIICHHAs BEIMYMHA JJIsT BCEH
TUIOMIAJN CTOKA C YUYE€TOM CPEAHHMX 3HAYEHUH KO0I(PPUIIMEHTOB CTOKA ISl PA3HOTO
BHJ1a TIOBEPXHOCTEM.

[Ipu ompeneneHUN CPEIHETONOBOTO O0BbEMa TalbIX BOA OOHIMI KOd(hUIHEHT
ctoka WT ¢ cenuTeOHBIX TEPPUTOPHIA U TUTOIAZOK TIPEANPUSATHI C YIETOM yOOPKHU
CHEra M MOTEPb BOJBI 3a CUET YaCTUYHOTO BIUTHIBAHUS BOJOMPOHUIIAEMBIMU
ITOBEPXHOCTSIMH B IIEPUOJI OTTEIENEN MOXKHO MpUHUMATh B npenenax 0,5—-0,7.

3. O6muii rof0Boif 00beM OoAUBOMOEUHBIX BoJ (WM), M>, CTEKAIOMIUX C MIIOMIAAHU

CTOKa, orpeaesercs no Gopmyse:




Wwm = 10m k FM'¥'m, 4

r7ie T — yAEJIbHBIM PacXoJl BOJbI Ha MOUMKY JIOPOKHBIX MOKPHITUN (KaK MPaBUIIO,
npunuMaetcs 1,2—1,5 1/M? Ha oHy MOMKY);

k — cpenHee KOIMYECTBO MOEK B Toay (Uisl cpenHen mosnockl Poccun cocraBisier
okoi0 150);

Fm — mmoniaib TBEpABIX MOKPBITUIA, TOABEPralOIINXCs MOMKE, Ia;

Y™ — kod(pduULMEHT cTOKA AJ1s1 TOJIMBOMOCUHBIX BOJ (MpUHUMAaETCs paBHbIM 0,5).
IIpenBapuTeIbHO MATUCTPAHTHI A0JKHBI H3YYUTh CAMOCTOATEILHO

1. PexkoMeHpganuu 1O pacyeTy cucTeM cOopa, OTBEIECHHUS U OYHCTKH
MOBEPXHOCTHOTO CTOKA C CETUTEOHBIX TEPPUTOPHUH, TUIOMIAIOK MPEANPUIATUA U
OTIPENICJICHUIO YCJIOBUM BBIMMyCKa €ro B BoaHbIe 00BekThl. DPI'YII «HUU
BOJI'EO», Mockaa, 2006 .

2. O cocraBe pa3ienoB TMPOEKTHOM TOKyMEHTAllud W TpeOOBaHUSAX K

uxcoqepxkanuro(c m3MeHeHussMu Ha 13 ampenss 2010 roma). IlocraHoBieHue

ITpaButenbctBa PO 0116.02.2008N 87.

6. IIpakTHueckoe 3ansaTHe 6 (4 yaca). Meroa nmpeaebHbIX HHTEHCHBHOCTEIA.
BeposiTHOCTHBIE TOAXOABI.

3aunamue npoeooumcs ¢ UCHONL30BAHUEM MemOo008 aKMUBHO20 O0OyueHus -
aKmueHoe ymenue.

[Ipumep nmpuMeHEHHsI METOJa IMPEAEIIbHBIX UHTEHCHUBHOCTEW IPHU IEPECEUEHHOM
penbede mecTHocTH. OmpeneneHWe  pacuETHBIX PACXOJOB  MOBEPXHOCTHBIX
CTOYHBIX BOJ C IIOMOILIBIO BEPOSATHOCTHOI'O OAXO/A.

[L1an 3aHsTHS.

1.Onpenenennie pacxoA0B A0KIEBbIX BOJ B KOJUIEKTOpaX JI0KAEBOM KaHATU3AIUU.
Pacxonpl 10K1E€BBIX BOJ B KOJUIEKTOpPAX JOXK/IEBOW KaHAIHM3AIWH, JI/C, OTBOSIIIAX
CTOYHBIE BOJIbI C CENUTEOHBIX TEPPUTOPUN U IUIOMIAJOK MPEANPUSTUN, CIETyeT

OTNpeAesiTh METOAOM IIPEASIbHBIX HHTEHCUBHOCTEH 10 hopMyIIe:

Qr = Wmid AF /tr, %)



rae A, n — mapaMmeTpsl, XapaKTepU3yOIIME HHTEHCUBHOCTD U IIPOIOJKUTENBHOCTD
JOXKIs ISl KOHKPETHOM MeCTHOCTH; Wmia — cpennuit kosdduuuent croka; F —
pacueTHas IUIOLIAAbL CTOKa, ra; tr — pacueTrHas MPOJOJDKUTEIBHOCTb OIS,
paBHAsi MPOJOJKUTEIBHOCTU TPOTEKAHUS JOXKIAEBBIX BOJ IO IMOBEPXHOCTU H
TpyOam J0 pacueTHOIO y4acTKa.
Pacxon moxaeBbIX BOJ IS THAPABIMYECKOrO pacuera J0XKIEBBIX ceTeH, J/c,
CJIEyeT ONPENEATh N0 hopMyJie:

Qcal = pQr, (6)
rae f — kodpPuuueHT, YUUTHIBAIOIINUM 3aM0JHEHUE CBOOOJAHONW €MKOCTH CETH B

MOMEHT BO3HMKHOBEHHMSI HAIIOPHOTO pekuMa (ompeensiercs mno tadi. 2).

Tabnuua 2.

IToka3aTesb creneHu n Koy¢ppunuenr f
<0,40,8 0,50,75

0,6 0,7 >0,7 0,65
<0,40,8 0,50,75

0,6 0,7 >0,7 0,65

[Tpumeuanus 1. IIpu yknonax mectHoct 0,01—0,03 yka3aHHbIe 3HAUYCHUS
kodpdunmenta  crenyer yBenuuuBath Ha 10—15 %, mpu ykiIoOHaX MECTHOCTH
cbitie 0,03 mpuHUMAaTh PaBHBIM €TUHUIIE.

2. Ecnu oOmiee 4Mcio y4acTKOB Ha JOKIEBOM KOJIJIEKTOPE WM Ha Yy4YacTKe
NPUTOKA CTOYHBIX BOoA MeHee 10, To 3HaueHue B mpu BCeX YKJIOHAX JIOMYCKaeTCs
ymeHnblath Ha 10 % mipu yucne ydyactkoB 4—10 u Ha 15 % mipu yucie y4yacTkoB
MeHee 4.

[TapameTpsl A M n OmpenensioTcs MO pe3yabTaTaM 00paOOTKHM MHOTOJETHUX
3amucell CaMOMUIIYIIUX JOKIEMEPOB MECTHBIX METECOPOIOTUYECKUX CTAHLIUMN WU
M0 JaHHBIM TEPPUTOPUATBHBIX  ympaBieHuid ['uapomereocnyxObl.  [lpu
OTCYTCTBUU OOpaOOTaHHBIX JAHHBIX TapaMeTp A JOMYCKAaeTCs OMPEeNessTh 0
dbopmyie:

A = q020"(1 + IgP / Igmr), (7)

I7I€ (20 — UHTEHCUBHOCTbH A0S JJIsl JaHHOM MECTHOCTH MPOAOJAKUTEIbHOCTHIO
20 mun ipuP = 1 rox (onpexaensiercs o yeprexy Ilpunoxenus 2);

n — noKazaTeib CTEIeHH, onpeaeseMbli no tabnuie [puioxenus 3;




mr — CpeAHee KOJUYECTBO [JOXKJIEW 3a Troj, NPUHHUMAEeMOE IO TaliuIe
[Ipunoxenus 3;

P — mepuoa 0JTHOKpAaTHOTO MPEBBIIICHUS] PACUETHOW UHTEHCUBHOCTHU JTOXK S, TOJIbI;
Y — MOKa3aTesb CTENEHU, TpUHUMaeMblii o tadsuue [Ipunoxenus 3.

2. BpiOOp mnepuoga OJHOKPATHOI'O MPEBBILIEHUS PACUETHOW HHTEHCUBHOCTH
TOXKIS.

[lepuog OMHOKPATHOTO TPEBBIIMICHUS PACUCTHOM HMHTCHCUBHOCTH  JTOXKIS
HEOoOXOMMO BBIOMpaTh B 3aBUCUMOCTH OT XapakTepa O0bEeKTa BOJIOOTBEICHMS,
YCIOBUN pACIIONOKEHUSI KOJJIEKTOpA C YYETOM HOCHEJCTBUN, KOTOpbIE MOTYT
OBITH BBI3BAHBI BBIMAJCHUEM JOXKICH, MPEBHIIAIONIUNX PACUCTHBIC, U MPUHUMATH
mo Tabia. 3 w 4 wWiM ONpeAeNsTh PacuyeToM B 3aBHCUMOCTH OT YCIJIOBHM
pPacnoyIOKeHHsI KOJUIEKTOpa, WHTEHCUBHOCTH JOXJIEH, IUIOmaAu BojaocOopa u
k03¢ (dUIMEeHTa CTOKA MO NPeeIbHOMY NEPUOTY MPEBBIICHUS.

[Ipy mpOeKTHUPOBaHUU NTOKACBOM KaHAJIU3AIMH y OCOOBIX COOPYKEHHH (METpo,
BOK3aJI0B, IMOJ3EMHBIX IE€PEXO0/IOB), a TAaKXKE [Js 3acCylUIMBBIX PalOHOB, TIE
3HaueHus (o Menee 50 i/(c*ra), npu P, paBHOM enuHuUIle, TEPUOJ OJTHOKPATHOTO
NPEBBIIMICHUSI PACYETHOM HMHTEHCUBHOCTH JAOXKISA CIENYET OMNPENENATh TOJIBKO
pacyeToM C y4E€TOM INPEAENbHOrO MEPHOJa NPEBBIIICHUS  PACUECTHOU
WHTEHCUBHOCTH JIOX[Is, YKa3aHHOTO B Ta0u. 5. [Ipu 3TOM meproabl OJJHOKPATHOTO
IPEBBIIICHUSI PACUETHOM HMHTEHCUBHOCTHU O[S, OINPEACICHHBIE PacyeToM, HE

JOJDKHBI OBITh MEHEE YKa3aHHBIX B Ta0. 3 u 4.

Tabnuna 3.
Ilepuoa OAHOKPATHOIO NpPeBBbILICHUSA
pacyeTHOM
YciaoBust PacnoJIoKeHUA
UHTEHCUBHOCTH 10151 P, roasl,
KOJLUIEKTOPOB
AJsl  HACEJeHHbIX MYHKTOB  TIpH
3HAYEHHH (20
Ha npoes3aax | Ha
MECTHOI 0 MarucTpajibHbix | <60 60-80 | 80120 |>120
3HAYEHH S yJauIax
bnaronpusitHbie
P bnarompusiTHbie 0,33-0,5 {0,33-1 0,51 1-2
U CpeJiHue
He6naronpusathasie | Cpennue 0,5-1 1-1,5 1-2 23




Ocobo He6naronpusitasie | 2—3 23 3-5 5-10
HeOJIaronpusITHbIE

Ocobo Ocobo 3-5 35 |5-10 1020
HEOJIAroNpHsITHBIE | HEOIArOMpPHUSITHHIC

[Ipumeuanus: 1. bnaronpusiTHeIe YCIOBUS PACIOJIOKEHUS KOJUIEKTOPOB: OacceiH
wiomaaelo He Oosee 150 ra umeeT MIOCKUM penbed MPU CPEIHEM YKIOHE
noepxHoct 0,005 U MeHee; KOJUIEKTOp MPOXOAUT IO BOAOpPA3JEIy WIH B
BEpPXHEH YacTu CKJIOHA Ha pacCTOSTHUU OT Bojopasnaena He 6omee 400 M.

2. CpenHue yclOBUSI PACIONIOKEHHUSI KOJUJIEKTOPOB: OacCedH IUIOIIAbi0 CBBIIIE
150 ra umeet mnockuii penbed ¢ ykinonoM 0,005 M u MeHee; KOJUIEKTOP MPOXOJAUT
B HIDKHEW YacTH CKJIOHA MO TallbBEry ¢ YKJIOHOM ckJioHOB 0,02 M u MeHee, mpH
ATOM ILI0Iaab Oacceiina He npesbimaeT 150 ra.

3. HeGnaronpusiTHbIE yCIOBHS PACIIONIOKEHHUS KOJUIEKTOPOB: KOJUIEKTOP MPOXOAUT
B HIDKHEW YacTH CKJIOHA, Iuloumaib OacceifHa mpesbimaeT 150 ra; KoJUIEKTOp
OPOXOJIUT MO TaldbBery C KPYTHIMU CKJIOHAMH MPU CPEJHEM YKJIOHE CKJIOHOB
ceoime 0,02.

4. Ocob0 HeOnaronmpusTHBIE YCIOBUS PACHOJIOKEHUS KOJUIEKTOPOB: KOJUIEKTOP
OTBOJUT BOJY U3 3aMKHYTOTO TOHM>KEHHOT'0 MecTa (KOTJIOBHHBI).

Tabmuna 4.

Ilepyoxy  OXHOKPATHOIO TNPEBBINICHUSI PACYETHOM
Pe3yabraT UHTEHCHUBHOCTH

KPATKOBPEMEHHOTro | 10:kaAs P, roael, MJf TePpUTOPHMH NPOMBILLIEHHBIX
nepenoJHeHUus npeAnpusATHI

ceTH MPH 3HAYEHMUSIX (20

<60 70—-100 > 100
TexHoIornuecKue
POIECCHI
IPEANPUSTHS ;
HE HApYIIAITCS 0,33-0,5 0,5-1 2
HapyIIAKTCS 0,5—-1 1-2 3-5

[Tpumeuanus: 1.Jlns npeanpusiTuid, pacrnojiOKEHHbIX B 3aMKHYTOM KOTJIOBUHE,
MEPUOJI OJHOKPATHOTO MPEBBIIIEHUS PACUETHOM MHTEHCUBHOCTU JIOKIS CIEAYET
ONPEAEATh PaCueTOM WM IPUHUMATh PABHBIM HE MEHEE YEM 5 roam.

2. Jlng mpeAanpusTHii, MOBEPXHOCTHBIM CTOK KOTOPBIX MOXET OBITh 3arps3HEeH
cnenmuUYECKUMHA  3arpsi3HEHUSSMH € TOKCHYHBIMH ~ CBOWCTBAMH  WJIU
OPraHMYEeCKUMHU  BEMIECTBaMH, OOYCIOBIMBAIOIIMMH  BBICOKHE  3HAYCHHUS
nokazatened XIIK u BIIK (1. e. mpenmnpustuss BTOpOH TpyNIibI), MEPUOL
OJIHOKPAaTHOT'O  IIPEBBIICHUSI PACUCTHOM WHTEHCUBHOCTH JOXKAS  CIEIYET
MIPUHUMATh C YYETOM DKOJIOTMYECKUX MOCIEACTBUM MOATOILNICHUN HE MEHee yeM |
TOJ.

TabOnura 5.

Xapakrep IIpenenbHblil EPUOA NMpPeBbINNIEHUS] HHTEHCUBHOCTH 0K/
O0accelHa, P, roasl,




00cJIy’)KHBaeMO | B 3aBUCHMOCTH OT YCJIOBHH PACIIOJIOKeHHs KOJUIEKTOpa
ro 0c000
0/1arONPHUATH | CPEAHM | HEOJIATONIPUATH
KOJIIEKTOPOM HeOJIaronpusATH
ble e ble
ble
Teppuropuu
KBapTaJIOB u
POEe3 bl 10 10 25 50
MECTHOTO
3HAYECHUS
MaructpasibHbl
P 10 25 50 100
€ YJIULbI

IIpenBapuTEeIHLHO MATHCTPAHTHI 0J2KHBI M3YYUTh CAMOCTOATEIbHO!

1. Pexomenpmanum 10 pacueTry CcHCTEM cOopa, OTBEICHUS U OYUCTKH
MOBEPXHOCTHOTO CTOKA C CEIUTEOHBIX TEPPUTOPUM, TUIOMIAAOK MPEANPUITHN U
OTIPENICJICHUIO YCJIOBUM BBIMMyCKa €ro B BoaHbIE 00BekThl. DPI'YII «HUU
BOJI'EO», Mockaa, 2006 .

2. Nukapesckuii B.C., Kypranos A.M., Heuae A.Il, AnekceeB M.1. OTBenenue u
OUYMCTKA TOBEPXHOCTHBIX CTOYHBIX BOJ. YueOHoe mocobOue myiga By30B. — JL:
Crpoiinzaar, 1990r. - 224c.

3. Anekcees M.N., KypranoB A.M. OpraHuzanus OTBEICHHS MOBEPXHOCTHOTO

(TOXKIEBOT0 M TAJIOTO) CTOKA ¢ YPOAHU3HPOBAHHBIX TeppUTOpUil: Yueb.mocodue.-

M.: U3a-Bo ACB; CII0.: CIToT'ACY. -2000.-352c¢.:uxn. http://dwg.ru/dnl/7289

7. Ilpaktudeckoe 3ansitue 7 (4 4aca). OmnpeneseHue pacyeTHOM
NMPOU3BOAUTEILHOCTH OYHUCTHBIX coopy:keHuii. Ilosypa3geabHasi cucrema
KaHaJU3alnu.

3anamue npogooumcsi ¢ UCHOILIOBAHUEM MeMO008 AKMUBHO20 O00yYeHus: -
aKmueHoe umeHue.

OrnpenenieHue pacyETHBIX PACXOJIOB MOBEPXHOCTHOT'O CTOKA MPHU OTBEJICHUM Ha
OYHMCTKY W B BOJHBIE 00BEKTHL. OmpeneneHrue pacyeTHOW MPOU3BOAUTEIbHOCTH
OYUCTHBIX  COOPYXECHHUW  TIOJJHOM  pa3/ieIbHOM  CHUCTEMbI  KaHaJU3allHMH.
OnpeneneHne pacyeTHBIX PACX0I0B MOJypa3aesIbHON CUCTEMbI KaHAIU3alINH.

I 1an 3ausaTus



http://dwg.ru/dnl/7289

1. Onpenenenre pacyeTHBIX PAcX0JI0B MOBEPXHOCTHOTO CTOKA MPHU OTBEJCHUU HA
OYHUCTKY W B BOJIHbIE OOBEKTHL. PacueTbl MPOU3BOIATCS IO PEKOMEHIALUSIM
HOPMAaTHUBHBIX KCTOYHUKOB.

PacueTHbIi pacxoj] IMOBEPXHOCTHEIX CTOYHEIX BoA Qct, M3/c, HeoOXoaUMBII st
OTpeNeNIeHUs] KPaTHOCTH pa30aBieHUsS N MPU BBITYCKE B BOJHBIA OOBEKT,
NPUHUMAETCS PABHBIM MAKCUMAJIBbHOMY 3apEryJMpPOBAHHOMY PACXOIy CTOYHBIX
BOJ TIOCJI€ OYUCTHBIX COOpYykeHuM Qct= Qou, a Ipu OTCYTCTBUU PETYIUPOBAHUS
omnpezensercs no Gopmyre:

Qct = 2,8*%10 ey F¥mia / (T + tr), (8)
rae hcM — cpenHeCyTOUHBIM MakKCUMyM aTMOC(HEpPHBIX OCaJIKOB, MM, 3a TEIUIbIN
MEepUoJ ToJa, NPUHUMAECTCA HA CHOBAaHUM AaHAJIN3a UIMTEIBHBIX PSIOB
HAOMIOJIEHNUS 3a OCaJKaMU Ha OIDKaWIIMX METEOCTAHIUAX WM PaBHBIM
CyTOYHOMY CJIOK0 aTMoc(hepHbIX ocaakoB Hp oT poxnelr ¢ mepuoaom
OJIHOKPAaTHOI'O IIPEBBILICHUS PACYETHOW MHTEHCUBHOCTH P, mnpunsatoMmy mpu
TUIPABIUYECKOM pacueTe 0XKIeBON CETH KOHKPETHOTO 00bEeKTa, HO HE MeHee P =
1 rox;

Whie — k0dQUIMEHT CTOKa il PACUeTHOTO JOXKIs, OIpeaeNsercs Kak
CpEIIHEeB3BEIIICHHAsI BEJIMYMHA B 3aBUCUMOCTH OT 3HaueHus Wi s pazmudHbIX
BUJIOB IIOBEPXHOCTH CTOKA;

Tn — cpeansist NPOAOIKUTENBHOCTD 0K/ B TAHHOM MECTHOCTH, 4, IPUHUMAECTCS
no Tabmune [punoxenns 4;

tr — BpeMs 100eraHusi MOBEPXHOCTHOIO CTOKA OT KpalHEW TOYKU IUIOMIAAN CTOKa
710 MECTa BBITTyCKa B BOAHBIA OOBEKT, .

2. Onpenenenue pacxoa HHOUIBTPAIIMOHHBIX U IPEHAKHBIX BO/I.

Onpenenenne pacxona WHOUIBTPAIIMOHHBIX M JIPEHAKHBIX BOJ, OTBOJAMMBIX IO
CETH NOXKIEBOW KaHAJW3alWH U BIIMSIOMINX HA KAUECTBEHHYIO U KOJNYECTBEHHYIO
XapaKTEPUCTUKY IOBEPXHOCTHOTO CTOKA, CIEAYET OIPEACJIATh Ha OCHOBAHWUU
CIICLIMATIbHBIX MCCIICIOBAHUM, a TAaK)KEe NyTEM 3aMEPOB MOCTYIJIEHUS BOAbBI B

KOJIJIEKTOPHYIO CETh B CYXYIO TIOTOTY.



IIpy BBINOJIHEHUHM PaCyETOB CIENYET PYKOBOJCTBOBaThCA mosokeHusmu CHull
22-02—2003 «MuxeHepHas 3alllUTa TEPPUTOPHUM, 3AaHUM M COOPYXKEHUH OT
OMAaCHBIX I'e0JIOrH4YecKuX nporeccoB. OcHoBHbIE nonoxenus», CHull 2.06.15-85
«HxeHepHasi 3alluTa TEPPUTOPUI OT 3aTOIJIEHUS W MOATOIUICHUS», a TaKXKe
[Tocobuss k CHull 2.06.15—85 «IIporHo3sl MOATOIIIEHUS W pacyueT JIPEHAKHBIX
CUCTEM Ha 3aCTParuBAEMBbIX U 3aCTPOCHHBIX TEPPUTOPUIX .
PacueTHblil pacxo] mpUTOKa MHPUIBTPALMOHHBIX BOJ B KOJUJIEKTOP AOXKIEBOM
KaHalu3alluMi, JI/C, B CYXYyI TMOroJly TIpU M3BECTHOM YIECIbHOM IPHUTOKE
UHQUIBTPALMOHHBIX BOJ ONpeaesieTcs o popMylie:

QHH¢> = qF, (9)
r7i€ q — yJeIbHBIM NPUTOK UHPUIBTPAIMOHHBIX BOJ, J1/(c*ra);
F — muiomaap cToka KoJIJIeKTopa, ra.
3. OnpeneneHue pacuyeTHON MPOU3BOAUTEIIBHOCTH OUUCTHBIX COOPY>KEHUH MOJTHOM
pa3esIbHOM CHCTEMBl KaHAIU3aluu
[Tpon3BOANTENBHOCTh OYMCTHBIX COOPYXEHMM Q04 IpHU OUYHUCTKE JOKIEBBIX
CTOYHBIX BOA ompezensercs no ¢opmyne (10) ¢ yuerom oObeMa OYHMILAEMOTrO
CTOKa OT pacueTHOro a0 Wou, HOpMaTUBHOTO Mepuojia ero nepepadborku Toy,
MUHUMAaJIbHOM MPOJODKUTEIBHOCTH TPEABAPUTENIBHOTO OTCTauBaHUs TOTCT,
HeoOXxoauMoH 117151 3P (HEKTUBHOTO OCBETIICHHS CTOYHBIX BOJI IEpe MOCIeAYIOmei
ri1yOOKOM OYMCTKON, MPOJOKUTEILHOCTH TEXHOJIOTUUECKUX TIEPEPHIBOB B paboTe
OUYUCTHBIX cOoOpykeHui TT.n (Hampumep, IpU BHIIOJHEHUHU ONEPAUil TPOMBIBKU
(GuIbTPOB) U 3amaca MPOU3BOAUTENBHOCTH I OYMCTKH OO0BbeMa 3arps3HEHHBIX
BOJ, OOpa3ymloluxcsi OT omnepauuii  oOCITyKMBAaHUS  TEXHOJOTHYECKOTO
000py10BaHUS, BXOSILEI0 B COCTaB OYUCTHBIX COOpYx eHHUM, WT.II (3arps3HeHHAs
BOJIa OT MPOMBIBKU (UIBTPOB, (GUIBTPAT OT 00OPYIOBAHUS TIO 00E3BOKMBAHUIO

OCaJIKOB U T. I.):

Wou+WrT.i
QO‘iz 1 (10)
3,6(Tou—Torc—TT.1M)
rac QO‘-I - pvaeTHBIﬁ pacxod MOBCPXHOCTHOI'O CTOKA IIPHU OTBCACHHUHN HAa OYMCTKY
(pacquHaﬂ IMPOU3BOAUTCIIBHOCThE  OYHMCTHBIX COOpY)KeHI/Iﬁ IIOBCPXHOCTHBIX

CTOYHBIX BOJ), JI/C;



Wou — 00beM T0kKIEBOr0 CTOKA OT PACUETHOTO JTOXKsl, OTBOJUMOI0O HA OYUCTHBIC
COOPYKEHUS, M°;

Wt.n — cymmapHblii 00BEeM 3arps3HEHHBIX BOJ, OOpa3ylolUXci MpHU
00CITy’)KMBaHUHM TEXHOJOTUYECKOTO OOOpYyIOBaHUS OYKMCTHBIX COOPYXEHUU B
TE€YeHHE HOPMATHMBHOIO Mepuoia NepepadoTKu o0beMa M0XKAEBOTO CTOKa OT
PacyYeTHOro 0K, M,

Tou — HopMaTuBHBIN Tiepuoja TmepepaboTku oObeMa JOXKIEBOTO CTOKAa OT
pacyeTHOTO JIOXs, OTBOJMMOTO Ha OYHMCTHBIC COOPYXKEHHUS C CEIUTCOHBIX
TEPPUTOPUI U NPEANPUATHM, Y,

TorcT — MUHUMANBHAS TPOJOKUTEIBHOCTh OTCTAWBAHUS TMOBEPXHOCTHBIX
CTOYHBIX BOJ] B aKKyMYJIMPYIOIIIEM pe3epByape, 4;

TT.n — cymmapHas IpOJIOJDKUTEIBHOCTh TEXHOJIOTMYECKUX TEPEPHIBOB B paboTe
OUYHCTHBIX COOPYXEHUU B T€YECHHWE HOPMATHUBHOTO Tepuoja nepepaboTku oobema
J0’KJIEBOT0 CTOKA OT PACUETHOTO A0S, Y.

[lepron mepepaboTku oObemMa pacueTHOro AOXKAsA Tou (MEepHoj] OMOPOKHEHHS
AKKyMYyJIUPYIOILIETO  pe3epByapa) Ha OCHOBaHMM [JAHHBIX O  CpeaHew
POJOJIKUTEIIBHOCTA TEPUOJIOB MEXKIY CTOKOOOpPa3yIIUMH OCaJKaMH, Kak
IpaBUjIO0, MPUHUMAETCS B Mpeaeiax TpeX CYTOK. B OTHENbHBIX clydasx 3TOT
IEePUO MOXKET OBITh YBEJIMYECH Ha OCHOBAaHUU CTATUCTUYECKOM 00pabOTKH
JAHHBIX O HATYPHOM psJ€ MTOXKIEH i1 JaHHOM MECTHOCTH 3a MHOTOJIETHHH
MIEPUOI.

BenuunHa  mpONOIKUTENBHOCTH — MPEABAPUTEIBHOIO  OTCTaMBaHusi  TOTCT
OMpENENACTCS UCXOsI U3 BEIIMUYMHBI TUAPABINYECKOW KPYMHOCTH BBIIAECISEMBIX B
AKKyMYJIUPYIOIIEM  pE3epByape  YacTUI] MEXaHMYECKUX  IpUMEcCEed U
TUAPABINYECKONM TJIYOMHBI pe3epByapa IPU €ro MaKCUMaJIbHOM pacuye€THOM
3aMOJIHEHHH.

[Ipu ucnonb30BaHUU aKKyMYJIHPYIOIIETO Pe3epByapa TOJIBKO AJISI pETyJIUPOBAHUS
pacxojla OTBOJAMMBIX Ha OYUCTKY CTOYHBIX BOJ BEJIIMYMHA MPOAOTKUTEILHOCTU
MpeBapuUTEIbHOrO OTCcTamBaHus ToTcT mnpu pacuere 1o Qopmyne (10)

HCKIIIOYAaCTCA.



MakcumanibHasi MPOU3BOAUTENIBHOCTh OYUCTHBIX COOpPYXeHHI QOY IpHU OYMCTKE
TaNbIX BOJ omnpenensercs no ¢popmyne (11) ¢ yuerom MakCUMaJIbHOTO CyTOYHOTO
o0beMa TajbIX BOJA B CEpEeAMHE Mepuoaa cHerorasHus WTMakc.CyT, IEpUOJa €ro
nepepabotku  Tou', MHUHUMaIbHOM MNPOAOKUTEIBHOCTH MPEIBAPUTEIBHOTO
orcrauBanus Torct, He0OOX0AUMOMN ISl A3P(HEKTUBHOTO OCBETJIEHUS CTOYHBIX BOJ
nepex MOCJIEAYIOLIE U r1yOoKoH OYHUCTKOMU, MPOJIOJKUTEITHOCTH
TEXHOJOTUYECKUX MEPEPHIBOB B pabOTe OUUCTHBIX coopyxeHud TT.nm (Hampumep,
Opyu MPOMBIBKE (PUIIBTPOB) M 3amaca MPOU3BOAUTENIBHOCTH JJIi OUYHUCTKH 00beMa
3arpsi3HEHHBIX BOJ, OOpa3yIoOLUMXCsl MpU OOCIY)KMBAaHUU TEXHOJOTHYECKOTrO
000pyAOBaHMs, BXOSIIETO B COCTAB OUUCTHBIX COOpYKeHUl, WT.n (3arpsa3HeHHas
BOJIa OT MPOMBIBKH (UIBTPOB, GUIBTPAT OT 000PYIOBaHUS MO 00€3BOKMBAHUIO

OCaJIKOB U T. I1.):

_ W_D:aKC.CyT+WT_H
3,6(TY,—Torc—Tr.Im) '’

Qo 11)

rae Tod'— HOpMAaTUBHBIN NEPHO] IEPepadOTKH CYTOYHOIO 00beMa Tajoro CTOoKa,
OTBOJUMOTO Ha OYUCTHBIE COOPYKEHHS C CENUTEOHBIX TEPPUTOPHUM U ILIOIIAIOK
MPEANPUATHH, Y;

WMaESYT— MakCUMaJIBHBIM CYTOYHBIH OO0BEM TajbIX BOJ B CEpEeWHE IEepuoja
CHETOTAsHUS, M°.

Bennuuna nepuoga nepepabOTKM MaKCUMaJIbHOTO CYTOYHOT'O 00BEMa TalbIX BOJ
Tou" mnpunumaercs He meHee 14 4. B psme ciydaeB 3TOT Mepuo MOXKET OBITH
YBEJIMYEH C YYETOM HMMEIONIErocs 3amaca pabodero oobema akKyMyIHPYIOIIETO
pesepByapa.

[Ipu ucnonb30BaHUU aKKyMYJIHPYIOIIETO Pe3epByapa TOJIBKO AJISI PETYIUPOBAHUS
pacxojla OTBOAMMBIX HAa OYUCTKY CTOYHBIX BOJ BEJIIMYMHA MPOAOTIKUTEILHOCTU
MpeIBapUTEILHOTO OTCTamBaHus Torc® mpum pacuete 1o dopmyne (11)
HCKJIIOYAETCHI.

K  mpoexktupoBanuio NOpUHUMAETCS  MAaKCUMAallbHAasi  MPOU3BOAUTENBHOCTH

OUYUCTHBIX COOpyxkeHu Qou, onpenenennas no gopmynam (10), (11).

HpeI[Bapl/ITeJILHO MAruCcTpPaHThblI J0JIKHBI H3YYUTHh CAMOCTOATEIBHO.



1. Metoauueckoe nocobue. PekoMmeHaaluu mno pacyeTy cucteM cOopa, OTBEACHUs
U OYHCTKH IIOBEPXHOCTHOIO CTOKa C CEJIUTEOHBIX TEPPUTOPUI, TMIIOLIATOK
NPEeANpUATAA W OINPEACNICHUIO YCIOBUM BBIMYCKA €ro B BOJHBIE OOBEKTHI.,
QenepanbHOE aBTOHOMHOE yupexiaeHue «dPenepabHblil LEHTP HOPMUPOBAHMSA,
CTaHJAPTU3ALMM M TEXHUYECKOM OLIEHKM COOTBETCTBUSL B CTPOUTEIBCTBEY,
Mockaa, 2015 r. https: http://www.faufcc.ru

2. NMukapesckuii B.C., Kypranos A.M., HeuaeB A.Il, AnekceeB M.U. OTBenenue u
OUYMCTKA TMOBEPXHOCTHBIX CTOYHBIX BOJ. YueOHoe mnocoOue ang By30B. — JL:
Crponuznar, 1990r. - 224c.

3. Anekcees M.U., KypranoB A.M. OpraHusauuss OTBEIEHHS MOBEPXHOCTHOIO
(10K/1€BOTO M TAJIOT0) CTOKA ¢ ypOAHU3MPOBAHHBIX TeppUTOpHil: Yuel.mocodue.-

M.: U3n-Bo ACB; CII6.: CII6I'ACY. -2000.-352c¢.:u. http://dwag.ru/dnl/7289

8. IlpakTtuyeckoe 3ansatHe 8 (4 wuyaca). Pacuer m KOHCTpyHpOBaHHe
COOPY:KeHUH JIMBHEBOH KaHAJIU3ALMH.
3anamue npogooumcsi ¢ UCHOIBL3OBAHUEM MeMO008 AKMUBHO20 O00yYUeHUs -
camocmosmenvHas paboma ¢ aumepamypou, aHaIu3 KOHKPemHulX CUMyayuil.
PacyeT u KOHCTpyHpOBaHUE HOXKACTPUEMHUKOB. OmpeiesieHue KOJIn4eCcTBa
TOXACTIPUEMHBIX penieTok. KoHcTpyrnpoBaHue U pacyeT NnepenagHblX KOJIOALEB U
pa3aeauTEeNbHbIX KaMep.
Ha 3ansTum nenaercsi COMoCTaBUTENbHBIN aHAIU3 PE3YJIbTaTOB T'UJIPABIMYECKOTO
pacdera JOKIIEBOM CETH C TEpemaJHbIMU KojoauamMu U 0e3 Hux. Jlemaercs
OIICHKA YMEHBIIICHUS TITyOUHBI 3a7I05KEHHUS CETU TIPH YCTPOUCTBE TEPEmnasoB.
IlpexBapuTeIbHO MATHCTPAHTHI 10/ZKHBI U3YYUTh CAMOCTOATEbHO!

1. AnekceeB E. B., CamomeeB B. II., 3ameroB H. A.a u np.
BomooTBeaenre u BogHast SKOJIOTHSA : y9eOHO-METOIMYECKOe ITocoOme / [aBT.-COCT.
;; mox obur. pen. E. B. AnekceeBa]. Mocksa : ACB, 2016-237 c.

2. I'ynkoB A.I'. BogooTtBojsmiue cuctemsl u Boopykerus. Yacts 1.

CoopyxeHnus Ha ceTsx. Bomoraa: Bomoroackuii rocy1apCTBEHHBIN TEXHUYECKUAN

yauBepcuteT. https://viv.vogu35.ru.
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5. IIpakTnuyeckoe 3ansatue 9 (2 yaca). Pacuer coopy:keHuil ceAUMEHTALUM.
3anamue nposooumcs ¢ UCNOIbL30BAHUEM MeMOO008 aKMUBHO20 O0O0yYeHUs -
camocmoamenvhas paboma ¢ aAUMepamypou, aHaIu3 KOHKPEMmHbIX cumyayutl,
CONOCMABUMENbHLILL  AHATU3 — MPAOUYUOHHLIX — peuleHuti  (OMCMOUHUKU,
HeghmenosyuKu) u nepedosulx hromayuoOHHbIX MEXHOI02UIL.
IInaH 3aHATUN.
1 PacyeT OTCTOMHUKOB U HEPTEIOBYIIEK
[IpyHUMas BO BHUMaHUE, YTO MPHU MPOCKTUPOBAHMHM OYUCTHBIX YCTAHOBOK, KaK
NPaBWIO, NPHMCHSIOTCS THIIOBBIC WM OSKCIECPHUMCHTAIBHBIC KOHCTPYKIIHH
OTCTOMHBIX COOPY)KEHHUH C W3BECTHBIMM T'€OMETPUUYCCKHMH pa3MepaMu, 3a
pacyeTHYI0 BCIIMYMHY CIIEyeT TNPUHUMATh IPOU3BOJUTEIBHOCTh OJHOTO
OTCTOWHHKA (set, TPU KOTOpPOH oOecreumBaeTcs 3adaHHBIA A((EKT OYUCTKH.
[Tocne pacueta (setMCXOAS W3 OOIIETO pacxoia CTOYHBIX BOJ OINPEACISETCS
KOJIMYECTBO PabOUMX €TUHUI] OTCTOWHUKOB N
N:(]WIQSet (12)

Pacyer HedTenmoBymkd MOXeT OBITh BBINIOJHCH B TNPUBSACHHON HUXKE
TIOCJICIOBATEIIBHOCTH:
JlnmuHa HeTEIOBYIIIKA MOXKET OBITh OTIpe/iesieHa 10 popMyIe:

Ln=3600ur, (13)
r7ie U — CKOPOCTh JIBU’KEHUS BOJIBI B JIOBYIIIKE, M/C;
T — BpeMsi TpeObIBaHUS BOJIBI B JIOBYIIIKE, .
HupuHa HEDTETOBYIIKHA:

Ba=Q’/(hu), (14)
rae Q’ — pacxoj cTo4HOil Bosibl, M3/c;
h — riryOnHA JTOBYIIKH, M.

Yuco cexnuii n=Bi/b.



IIpumep 1: mpoBecTu pacueT HEPTEIOBYIIKU IJI1 OUYUCTKU CcTOYHBIX Boa HII3
MOIITHOCTBIO 12 MiIH. T HEDTHU B rOf.

VcxonHble JaHHEIE: yAENbHBIA pacxon cTouHbIX Bog =1,0 M3/t HedTH; ckopocTs
noroka U=0,006 M/c; rmyouna noBymku h=2,1 M; Bpemst mpeObIBaHUS BOJBI T=2 .
Pacyer:

a. Pacxonx ctouHO BOIBI

Q
b. Jnuna HedTenoByIIKN

L =3600*0,006%2 = 43,2 m.

,_12000000%1
365%24%3600

=0,38 m°/c.

c. lllupuna HedTEIOBYIIKU
Bn =0,38/(2,1*0,006) = 30 m.

[MpuHuMaeM MIMPUHY OJHOM CeKIMU D=5 M, Tor1a YUCIIO CeKIIUi COCTaBUT
n=30/5= 6 mr.
2. [Ton6op u koHCTpyKIHHU (ioTaTopoB Kommanuun KWI
Merton HanopHoi#l (yioTaruu - oluH U3 Hanbojiee YHUBEPCATbHBIX, KOMIAKTHBIX U
HENPOJOJKUTENBHBIX 10 BPEMEHH CHOCOOOB KOHAMIIMOHUPOBAHUS BOJBI U
yIuIoTHeHUs: ocafaka. OH o0ecnedywBaeT BBICOKYIO CTENEHb OYHCTKH OT
B3BeIIeHHBIX BemiecTB pasHou npuponsl, BIIK, XIIK, nedrenponykror, CIIAB u
JIPYTUX HEXeNaTeIbHbIX MpPUMECEH, BBICOKYIO KOHIIGHTpAIMIO (roTomuiama.
Merton ycnemHo NOPUMEHSAETCS KaKk B KOMMYHaJIbHOM XO34iCTBE, TaK U B
PA3IMYHBIX OTPACISAX MPOMBILUIEHHOCTA U BO MHOTHX CIIy4asX SIBJISIETCS OCHOBOU
CO3/1aHUsI CUCTEM 3aMKHYTOI'O BOAOIOJIB30BaHHS.
Meron HamopHoW (¢JoTanMM OCHOBAaH HA HACBHIIEHUHW BO3AYyXOM YacTH
OCBETJIEHHOM BOJbI MPH JaBieHUU 4-6 aTM U €€ CMEIICHWH C OYUIIAEMOMN BOJOM
BO (uoTarmonHoi ycTtaHoOBKe. Jlekommpeccuss TPUBOAWT K OOpPa30BaHUIO
MHUKpPOITY3bIpbKOB BO3ayxa (pazmepom 20-50 mkm). MHKpOMy3bIpbKH BO3ayXa
MPUJIAIIAIOT K BELIECTBAM 3arpsi3HEHUN, KOTOPBIE BCIUIBIBAIOT HA MOBEPXHOCTb,
oOpazys ¢notounaM. Ilocnenuuii coOupaercsi co BCell MOBEPXHOCTH B IIEHTP

¢daoraropa cnupaibHbIM COOpHUKOM (hioTonuiama KoHcTpykuuu "KWI".



VYcranoBku HamopHo (iotauuu Bbimyckarorca komnanued "KWI"  mop
mapkamu MaxiDAF (cranmapTHbii paauanbHbIN
¢otarop), Minicell (komnakTHbIH paarabHbBIN ¢dnoraTop)
uMegacell (mpsitMmoyroyibHBIN (I0TATOP UK B BUJIE KOJIOHHBI). [Ipy 3HAUMTEIRHOM
COJIEp)KAHUM TSKENBIX YacTHll, (GJIoTalusd KOTOPBIX 3aTpyJHEHA, MOCIEIHSS
JonoiHseTcss ocaxaeHueM - ycraHoBkd SediDAF. Ilpu HeoOxomumocTu
noJiydeHus 0oJiee BBICOKMX IMOKA3aTeNe OYMCTKU BOJIbI MOXET HCHOJIb30BATHCS
yCTaHOBKA , coyeTaromias (GaoTaluio ocajka U QUIbTPALUI0 OYUIIEHHOW BOJIBI -
DAFFilter. Ha Bcex ycTaHOBKax mpu HEOOXOAMMOCTH JIOCTHXKEHHUS Oosee
KECTKUX CTaHAAPTOB OYMCTKH BOJABl MOTYT HCIOJNb30BATHCA MHHEpAJIbHbIC
KOAryJIsTHThI U (DIIOKYJISTHTHI.

JIist  HachllleHHs ~ OCBETJIGHHOMW  PELUPKYJSIIIUOHHOW  BOABI  BO3AYXOM
ucnoiib3yroTes ycranoBku ADT koHcTpykiuu "KWI".

3. ComocTaBUTENbHBIN aHATU3 MPOEKTHBIX PEIICHH.

IlpexBapuTeIbHO MATHCTPAHTHI 10JKHBI H3YYUTh CAMOCTOATEIbHO:

1. Anexcees M.U., Kypranos A.M. Opranuzaius OTBEACHHUS MOBEPXHOCTHOTO

(10 /IEBOTO M TAJIOT0) CTOKA C ypOAHU3MPOBAHHBIX TeppUTOpHil: Yuel.mocodue.-

M.: U3a-Bo ACB; CII0.: CIToT'ACY. -2000.-352c¢.:uxn. http://dwg.ru/dnl/7289

2. IlepemoBoe oOopynoBanue. OddexTuBHbIE TexXHOJIOTHH. VHHOBalMOHHBIC
pemiennsOO0O "KBU UWHrepHsmHA" - NOpoMBIIUIEHHAs BOAOMOJATOTOBKA U
BOJIOOYHCTKA LTSI MPEANPUATUI He(TEera30XuMHIECKOTO

komruiekca//http://energoneftegazhim.ru/node/63

10. TIIpaktuueckoe 3ausitue 10 (6 uyacoB). Iloadop oGopyaoBaHus
KOHTEHHEPHOI0 THIIA.

3ansamue npogooumcs ¢ UCNOIb308AHUEM UHMEPAKMUBHBIX MemO0008 00yYeHUs -
BU3VATU3AYUS, AHAIU3 KOHKPEMHBIX CUMYayull, 00CyiHcoeHuUe ¢ Yeavio GblOeNeHUs]
npeumywecme u HedoCmamrKo8 KOHCMPYKYUL pa3IudHblX Komnanuti. Bo epewms
NPAKMUYECKUX — 3aHAMUL  OeMOHCMPUPYIOMCS  APAtC-TUCMbl U Yepmedicu

JIOKAJIbHbIX OYUCIMHbIX coopyafceHuzZ.


http://dwg.ru/dnl/7289

Pacuer u mnoabop oOopynoBanus kommnanuii «Oxomaita», «FLOTENK,
«buotox»u «Bekca» i1 OUUCTKH MOBEPXHOCTHOIO CTOKA. Pa3paboTka BapuaHTOB
KOMITOHOBKH OYMCTHOM CTaHIIUU

[IpeaBapuTenbHO MaruCTPaHThI JOJIKHBI U3YYUTh CAMOCTOSITEIILHO

1. Tpynna xomnanmii « JKOJIAVTH»// www.ecso. Ru

2. Kommanus «/IB DKOJIOC»// https://www.ecolos.ru

2. Flotenk 3aBox xomnosuumonnsix wsaenuii //http://www.flotenk.ru/company/

TpedoBanus K npeacTaBJIeHNI0O U 0pOPMIICHUIO Pe3y/JIbTATOB

CaMOCTOSITEJIbHOM PadoThI

Pe3ynbTaThl caMoCTOSTENTbHONM PabOThl OOYYAIONIUXCS W WHIUBUIYATbHBIX
3a1aHuil  0QOPMIISIIOTCST B BUJE OTAEIBHBIX OTYETOB, COJEPIKAIIUX KpPaTKOe
U3JI0’)KEHHUE TEOPETUUYECKUX OCHOB, PACUETHBIX CXEM U YPaBHEHMH, HEOOXOAMMBIX
JUTS BBITIOJTHEHUS 3a1anuii. OTYeT 0 MpaKTHYecKoi paboTe 0hopMIIIETCs C y4ETOM
ycTaHOBJIeHHBIX B JIBDY tpebGoBanmii, MpeabsBIIEMbIX K MUCHbMEHHBIM paboTam

00yJaromuxcs.

KpuTtepuu onieHku BbINOJHEHUS CAMOCTOSATEIbHON padoThI

Pe3ynbTaThl  BBIMOJHEHHBIX  OO0y4aeMBIMH  IIPAKTHYECKHE  PaOOTHI
OIIEHUBAIOTCS MO JABYXOaIbHOU cucTeMe — "3auTeHo" uiau "He 3auteHo". OreHka
MPOCTABJISIETCS] TI0 pe3yJibTaTaM 3alllMThl OTYETa, IS TOJOXKUTEIBHOM OIEHKHU
HEOOXOIUMO TIPOSBUTH 3HAHUS TI0 KaXJAOMY OTaly BBIMOJHCHHOW pPaOOTHI.
Kaxnoe wHIMBUIyandbHOE 3aJlaHUE SBJSETCS KOHTPOJBHBIM MEPOIPHUITHEM

PEUTHUHTOBOM CUCTEMbI OLIEHKU 00y4YaeMbIX MO AUCIUILIMHE.


http://www.ecso/
http://www.flotenk.ru/company/

[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA

dezepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPESIKACHHE
BBICIIIETO MPO(EeCCHOHATLHOTO 00pa30BaHUS

«/lanbHEeBOCTOUYHBIN (peaepabHbIH YHUBEPCUTET)
(ABDY)

HNHKEHEPHAS LHLIKOJIA
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«BomxooTBeAeHHE M OYHCTKA TOBEPXHOCTHBIX BOJ ¢ YPOAHM3MPOBAHHBIX
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dopma NOATrOTOBKH OYHAS
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IMacnopT poHaa OLIECHOYHBIX CPEACTB
o JUCHHUIINHE
«BoxooTBegeHHE U OYHUCTKA MOBEPXHOCTHBIX BOJ ¢ YPOAHU3MPOBAHHBIX

TEePPUTOPHUII»
Kona n ¢popmynpoBka Jransl popMHUPOBaAHUS KOMIIETEHIIUN
KOMIIeTeHIIH U
CoBpeMeHHBIE TEXHOJIOTHU
OIIK-5 Crioco6HOCTb BECTH 1 TPAHCIIOPTUPOBAHUS OYHUCTKH
OPraHM30BbIBATH POEKTHO- 3Haer MMOBEPXHOCTHOM BOJIBI, TPOOJIEMBI B
U3BICKATENLCKHE PAOOTHI B 001aCTH 00J1acTH OTBENIEHHS M OUUCTKH
CTPOMTENLCTBA U JKHIMIIHO- ITOBECPXHOCTHOTO CTOKA,
KOMMYHAaJIbHOTO XO35MCTBA,
OCYIIIECTRIIATE TEXHAUECKYIO AHanu3upoBaTh U Mpejyiarath
SKCTIEPTH3Y TPOSKTOR H ABTOPCKHIL YMmeer aTbTEPHATHBHBIC BalzplaHTH pHu BBIOOpE
HaJ30p 3a UX COOIOICHIEM MPOCKTHBIX PCIICHIH
Cniocobamu peleHust CI0KHBIX 3a71a4 ¢
HCITOJIH30BAaHNEM KOJMYECTBEHHBIX U
Bnaneer
KaueCTBEHHBIX METOJI0B aBTOPCKOTO
HaJ30pa.
IIK-2 Crtoco6HOCTh TPOBOIUTH OCHOBBI TEXHUKO-2KOHOMHUYECKOT'O
TEXHUKO-IKOHOMUYECKUN aHAJN3 3HaeT aHaJmM3a MMpy BEIOOPE ONTUMAIBHOTO
TEXHUYCCKUX PEIICHUN CUCTEM BapUaHTa;
BOJIOCHAOKEHHS ¥ BOJIOOTBEICHHS 1
TEeXHUYECKHX PEIICHHUIA 110 CTaBuUTH U pelIaTh KOHKPETHBIC 3a/1a4H,
0becIIeueHUIO CBSI3aHHBIE C BBITIOJTHEHUEM TEXHHKO-
3Heprod(hPpeKTUBHOCTH Ha 0OBEKTAX Veer 9KOHOMHYECKOro aHalin3a
KaIllMTaJbHOTO CTPOUTEIHCTBA 3G (HEKTHBHOCTU ACATENBHOCTH
SKCIUTYyaTUPYIOLIUX CHUCTEMBI
NPEaNPUATHIH;
MeToaukaMu pacdyeTa OTIASIbHBIX
SKOHOMHYECKHX MTOKa3aTeleH,
XapaKTEPU3YIOLIUX IEATEIbHOCTD
MPEINPUITHSI, METOIMKAMH aHaJIN3a
Brnaneer 3aTpaT U pe3ysIbTaTOB IEATEIIbHOCTH Ha
MPEINPUITHSIX, OKa3bIBAIOIINX YCIYTH
110 OTBEICHHIO U OUUCTKE
MOBEPXHOCTHOTO CTOKA.




OuneHoYHBIE CPeICTBA

Ne Konrposmpyembie Kopas! 1 3Tans! gopmMupoBanus . npome”
o/ pasesibl / TeMbl KOMITeTeH i TeKYUIUi | KyTOUHAsA
MUCHUTLTAHBI KOHTPOJIb | aTTeCTAIH
|
1 |Tema 1. OOmue OIIK-9 | 3HaeT OCHOBHBIE HHIUBH- |DK3aMeH,
TIOJIOKEHHS. 3aKOHOIATEIbHBIC U JyaqbHOE |BOMPOCHI -
3aKoHOIaTENbHBIE U HOPMAaTUBHBIC IOKYMEHTHI B [3ajaHue | S.
HOpPMAaTHBHBIE 0051acTH OTBEJCHUS (TTP-9)
JOKYMEHTBI. MTOBEPXHOCTHOTO CTOKA C [TpakTuyue
KauectBennas TEPPUTOPUIL. CKOe
XapaKTePUCTHKA 3aaHue
MMOBEPXHOCTHOTO 1.
CTOKa C CEIUTEOHBIX yMeeT T0JIb30BaThCs WHIWBU- | DK3aMeH,
TEPPUTOPUI U OCHOBHBIMHU JyaabHOE |BOMPOCHI -
IJIOLIAI0K 3aKOHOJATEeILHBIMH 1 3ajaHue | 5.
NPEIPUATHI HOPMaTHUBHBIMU (TTP-9)
JOKYMEHTaMHu B 00JacTu [TpaxTuue
OTBE/ICHUS TOBEPXHOCTHOTO  |CKOE
CTOKa C TEPPUTOPUH. 3aJaHue
1. VO-1
BJIajJieeT HaBbIKAMU UHAUBU- | DK3aMeH,
OTIpe/IeNIEHUs] OCHOBHBIX IyaJbHOE |BOMPOCHI 1-
Ka4yeCTBEHHbBIX 3ajaHue | 5.
XapaKTEPUCTHK (TTP-9)
MOBEPXHOCTHOTO CTOKA C [TpakTnue
CEJIUTEOHBIX TEPPUTOPUM U |CKOE
TUIONIA/IOK TIPEIITPUSITHIA 3aJaHue
1. VYO-1,
I1P-10
2 |Tema 2. T1IK-2,5. | 3HaeT OCHOBHEIE HHIUBH- |ODK3aMeH,
KonunuectBennas KOJIMYECTBEHHbBIC IyaqbHOE |BOMPOCHI 6-
XapaKTepUCTUKA XapaKTePUCTUKU U MOPSA0K  [3amanue |11
MMOBEPXHOCTHOTO pacueTa KOJIMYECTBEHHBIX (TIP-9)
CTOKa C CeTUTEOHBIX XapaKTePUCTHK [TpakTuue
TEPPUTOPUI U HIOBEPXHOCTHOTO CTOKA C CKOe
TJIOMIAI0K TeppUTOpUI 3aaHue
MpEeANPUITHI 2,3. YO-1,
yMeeT OIpeNieNsiTh OCHOBHBIC |MHIUBU- | JK3aMeH,
KOJIMYECTBEHHBIC JyalbHOE |BOIIPOCHI 6-
XapaKTEPUCTUKHU 3aganue |11
MOBEPXHOCTHOTO CTOKA C (TTP-9)




TEPPUTOPUI

IIpakTnue
CKOe

3aJjaHne
2,3.Y0-1
BJIaJieeT HaBBIKAMH pacueTa |WHIUBU- |DK3aMEH,
KOJTMYECTBEHHBIX JyaTbHOE |BOIMPOCHI 6-
XapaKTEePUCTUK 3amanue |11.
MOBEPXHOCTHOTO CTOKA C (TTP-9)
cesnuTeOHbIX Tepputopuii 1 |[IpakTuue
TUTOTIAIOK TIPS T PHSITHIA CKOe
3aJlaHne
2,3.Y0-1
Tema 3. CxeMsl TIK-2,5. | 3HaeT OCHOBHEBIE CXEMBI HHINBH- |DK3aMeH,
cbopa 1 OTBEICHHUS cbopa 1 OTBEACHUS JyaJbHOE |BOMPOCHI
MMOBEPXHOCTHOTO MOBEPXHOCTHOTO CTOKA, 3amanue |12-16.
ctoka. CoopyxeHus COOPYKCHHS JIJISt (TTP-9),
JUISL pETYJIUPOBAHUS peryaupoBaHus I1P-11
MTOBEPXHOCTHOTO MTOBEPXHOCTHOTO CTOKA MIPH
CTOKa TPU OTBEJICHUH OTBEJICHUU HAa OYHCTKY
Ha OYUCTKY U METOIBI yMeeT OIPeJIeISITh CXeMbI WHIWBU- | DK3aMeH,
UX pacuera OTBE/ICHUS U HOMEHKIIATypy |IyajJbHOE |BOMPOCHI
OCHOBHBIX COOPY)KCHMM npu  |3amanue |12-16.
OpraHu3aIliy OTBEICHHS (TTP-9)
MOBEPXHOCTHOTO CTOKA B
KOHKPETHBIX CITyJasix
BJIaJleeT HaBbIKAMHU UHAUBU- | DK3aMeH,
pacueTa COOpy>KeHUM s JyaJbHOE |BOMPOCHI
peryIupoBaHuUs 3amanue |12-16.
noBepxHoctHOro croka mpu | (ITP-9)
OTBE/ICHUU HA OYHCTKY
Tema 4. Ouncrtka T1IK-2,5. | 3HaeT OCHOBHEIE CXEMBI HHIUBH- |ODK3aMeH,
MTOBEPXHOCTHOTO COOPYKEHHH ISl OUMCTKU JyaqTbHOE |BOMPOCHI
CTOKa C CEeTUTEOHBIX MOBEPXHOCTHOTO CTOKA 3amanue |17-28
TEPPUTOPUI H (TTP-9),
IUIOLIAIOK [1P-10
NpeANPUATHA [IpakTrue
CKOe
3aaHue
4-6. YO-1
yMmeeT pazpabaThiBaTh WHAWBU- | DK3aMeH,
TEXHOJOTUYECKHE CXEMBbI JyaqTbHOE |BOMPOCHI
OYHCTKH ITOBEPXHOCTHOTO 3amanue |17-28.
CTOKa (ITP-9)
IIpakTrue

CKOC€




3ajaHue
4-6. VO-1
BJIaJieeT HaBBIKAMU pacueTa |MHIUBU- |DK3aMEH,
OCHOBHBIX COOPYKCHHU JUIsl | TyaTbHOE |BOIPOCHI
OYHCTKH TOBEPXHOCTHOTO 3amanue [17-28.
CTOKa (TTP-9)
IIpakTnue
CKOe
3aJjaHue
4-6. VO-1
5 IIK-2,5. | 3HaeT cOBpeMEHHBIC HHINBH- |DK3aMeH,
TEXHOJIOTUU OYHCTKH JyaTbHOE |BOTIPOCHI
MOBEPXHOCTHBIX CTOYHBIX BOJ [3amanue | 30-41.
(TTP-9)
IIpakTnue
CKOe
3aJlaHue
7.Y0-1
yMeeT HaXOJUTh U WHIWBU- | DK3aMeH,
T AHATM3UPOBATH HHPOPMAITHIO | TyaTbHOE |BOTPOCHI
ema S. 0 COBPEMEHHBIX samanue | 30-41.
CoBpeMeHHbIE
TEXHOJIOTHYECKUX CXEMax (TTP-9)
TEXHOJIOTUH OYUCTKH
OYHMCTKH IMOBEPXHOCTHBIX [TpakTuye
MTOBEPXHOCTHBIX
CTOYHBIX BOJI, ONIPEIEIISATh HX |CKOE
CTOYHBIX BOJI
JOCTOWHCTBA W HEIOCTATKU | 3a7jaHue
7.Y0O-1
BJIajleeT HABBIKAMU pacueTa |HHIUBU- |DJK3aMEH,
COBpPEMEHHBIC JyallbHOE | BOTIPOCHI
TEXHOJIOTHYECKHUX CXEM samanue |30-41.
OYHCTKH MOBEPXHOCTHBIX (TTP-9)
CTOYHBIX BOJI [TpakTuue
CKOE
3ajJlaHne
7.Y0-1

KonTposns pgocTmxkeHnss 1einer Kypca BKJIOYAET TEKYIIMH KOHTPOJIb
(KOHTPOJIb TOCEUIEHUS 3aHSATUWA, KOHTPOJIb BBIMOJHEHUS WHIWBHAYaJIbHbBIX
MPAaKTUYECKUX 3a/JaHUM, KOHTPOJIb BBIMOJHEHUS MPAKTHUYECKUX pPadoT) u

MIPOMEKYTOUHYIO ATTECTAIUIO — K3aMEH.



MeToanyeckue peKOMEeHIAINH M0 OLIEHUBAHUIO Pe3YyJbTATOB OCBOEHMUSI
AMCHUILTHHDBI
Tekymias arrecTanus cTyJIeHTOB

Texyimas arrectanus CTyACHTOB 110 JUCITUIUTMHE «BOI00TBEICHNE U OYHCTKA
MOBEPXHOCTHBIX BOJ C YpOAHW3UPOBAHHBIX TEPPUTOPHI» MPOBOIUTCA B
COOTBETCTBHHM C JIOKAJbHBIMHU HOpMAaTUBHBIMH akTamMu JIBDY wu sBisgercs
00s13aTEIbHOM.

Tekymas arrectanuss 1o jaucnuiinHe «BogooTBelneHHME W OYHMCTKA
MOBEPXHOCTHBIX BOJ C YpPOAHM3UPOBAHHBIX TEPPUTOPHI» TPOBOIUTCS IO
pe3ysIbTaTaM KOHTPOJIBHBIX MEPOIPUATHI ¢ POPMOI KOHTpOIIS "3aIIUTa OTYETOB O
NPAKTHYECKUX padorax" H "3aluTa OTYETOB O BBHINOJHECHWU WHIUBUIYaTBHBIX
3aJIaHAK" 110 OLICHWBAHMIO (PAKTHUYECKHUX PE3yJbTaTOB OOYUEHHUS CTYJICHTOB, YTO
OCYIIECTBIISICTCS BEAYIIUM IPEIIO0IaBaTEeIIeM JTUCIIUILIAHBI.

OOBeKTaMU OIICHUBAHUS BBICTYIAIOT:

- CTEIICHb YCBOCHUS TCOPETUUCCKUX 3HAHUI;
- YPOBEHb OBJIAJCHUS IPAKTUICCKUMU YMEHUSMH U HaBBIKAMH;
- pPE3yJIBTaThl CAMOCTOSTEIBbHON paOOTHI.

CreneHb YCBOCHHMS TEOPETUUYCCKUX 3HAHWW OIICHUBACTCS TIIPU 3aIIHUTE
OTYETOB O CAMOCTOSITCIIBHBIX MPAKTHYSCKUX pabOTax U OTYCTOB O MPAKTHUYCCKUX
paboTtax. YpOBEHb OBJIAJICHUS TMPAKTUYCCKUMH YMCHUSMH M HaBBIKAMHU

OLOCHUBACTCA 110 PC3YyJIbTaTaM BBIIIOJIHCHUA WHAWBHUAYAJIBHOI'O 3a1aHUA.

IIpakTuyeckue caMoCTOSITEIbHbIE PA0OTHI
[Ipaktueckoe 3anstue 1. DOKcmepTu3a NPOEKTa JIMBHEBOW KaHaIU3allUu
MPEINPUSITHSL.
[IpakTrueckoe 3anarue 2. OnpeneneHue pacueTHbIX PACX0A0B JIMBHEBBIX CTOUYHBIX

BO.



[IpakTrueckoe 3ansatre 3. MeToa npenenbHbIX UHTEHCUBHOCTEN. BeposaTHOCTHBIE
TOJIXO/BI.

[Ipaktuueckoe 3anstue 4). OnpeneneHue pacyeTHOM MPOU3BOAUTEIBHOCTH
OYMCTHBIX COOPYKEHUH.

[IpakTyeckoe 3ansatue 5. Pacyer coOpy EeHUN CEAUMEHTALIUH.

[IpakTuueckoe 3anstue 6. CoopyX eHUsS PEareHTHOW U OUOJIOTMYECKOM OYUCTKHU
JOKIEBOr0 CTOKA

[Ipaktuueckoe 3anstue 7. [londbop o0opy10BaHKs KOHTEHHEPHOTO THUIA.

IIpomexyTouHasi aTTECTALMSA CTYACHTOB

[TpomerxxyTouHasi arrecTamusi CTyJICHTOB IO JUCHUILINHE ««BogooTBenaeHue
¥ OYMCTKA MTOBEPXHOCTHBIX BOJI C YPOAHU3UPOBAHHBIX TCPPUTOPUI» TIPOBOTUTCS
B COOTBETCTBUHU C JIOKAJbHBIMM HOpMAaTUBHbIMU akTamu JIBD®Y wu saBnsgercs
00s3aTENbHOM.

DK3aMeH MPOBOJUTCS B YCTHOU (popMe, OLIEHHUBAIOTCS OTBETHI HA BOMPOCHI
HK3aMEHAIMOHHBIX OMeToB. OTBETHI OLIEHUBAIOTCA 1O YEThIpeX OanbHOM CUCTEME
OIICHOK «oTInyHO» (3 Oaima), «xopomo» (2 Oamia), «yIOBIECTBOPUTEIHLHO»
(1 6ai) u «HEYIOBICTBOPHUTEILHOY (0 OaIOB).

OOyuaemblil TomycKaeTcss K caade 9K3aMeHa M0 JAWCIMIUIMHE TPH YCIOBHUH

MOJI0KUTEIbHOM OOCHKH BCCX IMPAKTHYCCKHUX U HHINBHUAYAJIIbHOI'O 3aHaHHﬁ.

Bomnpocsl k 3k3amMeHy

1. OcHOBHbBIE 3aKOHOJATENIbHbIE U HOpMATHBHBbIE akThl PD 1o oxpaHe BOIHBIX
00BEKTOB OT 3arpsiI3HEHUS U UCTOIICHHUS.

2. OCHOBHBIE 3arps3HSAIONINE KOMIIOHEHTHI TOBEPXHOCTHOTO CTOKA.

3. OCHOBHBIE 3arpA3HSIONINE KOMIIOHEHTHI TAJIOIO CTOKA.

4. Knaccudukanus 3arps3HSOMIMX BEIIECTB MOBEPXHOCTHOIO CTOKA CEIUTEOHBIX

TEPPUTOPUNA U TEPPUTOPUIN TPOMBIIUIEHHBIX TPEAITPUATHH.



5. CBa3p creneHu OJIAroyCTpOWCTBA TEPPUTOPUHM CO CTEHEHBIO 3arpsi3HEHUS
MOBEPXHOCTHOTO CTOKA.

6. TeopeTnyeckue OCHOBBI OIPEAEIICHHUS PACUETHBIX PACXOAOB MOBEPXHOCTHBIX
CTOYHBIX BOJI.

7. OnpeneneHre CpeaHEr0J0BbIX 00HEMOB MTOBEPXHOCTHBIX CTOYHBIX BO/I.

8. OmpeneneHne pacuyeTHbIX OOBEMOB IMOBEPXHOCTHBIX CTOYHBIX BOJA MpH
OTBEJCHUU UX HA OUYHUCTKY.

9. OmnpeneneHne pacuyeTHbIX PACXOJOB JOKIEBBIX M TaJIbIX BOJ B KOJJIEKTOpax
J0KJIEBOM KaHaJIU3allUH.

10. OcobeHHOCTH TPUMEHEHUST METoAa TMpeAeiIbHbIX HWHTEHCUBHOCTEH MpH
NepeceueHHOM penbede MECTHOCTH.

11.  BeposTHOcTHbIE  CHOCOOBI  ONpEACNICHHUS  PACUETHBIX  PACXO/OB
MOBEPXHOCTHBIX CTOYHBIX BOJI.

12. YcnoBust OTBeEHUs MOBEPXHOCTHOTO CTOKA C CEIUTEOHBIX TEPPUTOPHUM H
TUTONIAI0K MPETPUSITHIH.

13. Omnpenenenue nHopmatuBoB HJIC 3arpsA3HAIOMIUX BEIIECTB IMPHU BBHITYCKE
MOBEPXHOCTHBIX CTOYHBIX BOJ] B BOJHBIE O0BEKThHI

14. Cxembl cOOpa 1 OTBEJCHUS TOBEPXHOCTHOTO CTOKA.

15. TlpuHnMnuanbHBIE CXEMbl PETYIMPOBAHUS pacxoia M 00beMa 0XKIEBOTO
CTOKa Tepell OYMCTHBIMU COOPYKEHUSIMU UM CXEMAaTUYECKHE pacyETHbHIC
ruaporpadbl T0KACBOTO CTOKA.

16. PaznenurenbHble KaMephl U PETYIUPYIOMINE EMKOCTH.

17. Onpenenenre CTeneHN OYUCTKU TOBEPXHOCTHOTO CTOKA.

18. CxeMbl OYMCTHBIX COOPYKEHHI B 3aBUCHUMOCTH OT COCTaBa MOBEPXHOCTHBIX
CTOYHBIX BOJ

19. Mexanndeckasi O4YMCTKA TOBEPXHOCTHBIX TOUYHBIX BOJI.

20. HedrenoBymiku. YCcTpoWCTBO U pacyer.

21. ®unpTpsl, paboTaroiiue B 6€3peareHTHOM pexKUME.

22. OuncTKa MOBEPXHOCTHBIX CTOYHBIX BOJ (PiioTanuei.

23. @unpTpOBaHHUE.



24. PeareHTHasi OUUCTKA MTOBEPXHOCTHOTO CTOKA.

25. MeMOpaHHbIE€ TEXHOJIOTUU B 0OOPOTHOM CUCTEME BOJOCHAOKEHUS

26. AncopOrusi.

27. loHHBI! OOMEH.

28. ObpaboTka ocajka.

29. TpyObl 1 (hacOHHBIE YACTU U3 MOJIUMEPHBIX MaTEPUAJIOB.

30. [1nacTuKOBBIC HACOCHBIC CTAHIIUU ISl IEPEKAUKH TTOBEPXHOCTHOTO CTOKA.

31. OcoOGeHHOCTH KOMIIOHOBKH MOJTYJIbHBIX OUHCTHBIX COOPY>KEHHIM.

32. KoHTeitHepHbIE OYUCTHBIE COOPYKEHUS JIJII OYMCTKU MOBEPXHOCTHOTO CTOKA.
33. Tumbl TmpUMEHSEMBIX COPOEHTOB JJISI TIYOOKOHW OYHCTKU TMOBEPXHOCTHOTO
CTOKA.

34. Opranuzaiusi HWHBECTHUIIMOHHOTO TMpoIlecca B BEAYIIMX KOMIIAHUSX 10
MOCTaBKE OOOpYAOBaHUS MJIA TPAHCTIOPTHUPOBKH M OUYUCTKH TTOBEPXHOCTHBIX
CTOYHBIX BOJ.

35.1Ipupoansie COpOEHTBHI JJIsi OYUCTKU  JIOXKIEBBIX CTOYHBIX BOJ OT
HE(PTEPOTYKTOB.

36.CunreTnueckrue COpOEHTHI JJII OYUCTKH JOXKIEBBIX CTOYHBIX BOJ OT
He(DTEPOTYKTOB.

37. bnaroycTpoicTBO U 3arpsi3HEHUE J10KI€BOTO CTOKA.

38. Ilarentst B.JI. TomoBuHa Mg WHTEHCUUKAMK CEIUMEHTAIIMOHHBIX
COOpPYKECHUH

39. IlaTenTs! MO UHTEHCUPUKAIIMHA PAOOTHI (HJIOTATOPOB.

40. BnusiHue 3arpsa3HeHUs 10KIEBOI0 CTOKA HA MOPCKHUE aKBATOPUU
41.030HupoBanue s 00e€33apaKMBaHUs W KOHJMIIMOHUPOBAHUS JIOXKIEBBIX

CTOYHBIX BOJ



Kpurtepuu BoICTaB/ICHHSI OLCHKHU CTYICHTY HA JK3aMeHe

bannbl
(peitmuneosot
OYEHKIL)

Oruenka
9K3aMeHa
(cmanoapmmuas)

TpeboBanus kK chopMUPOBAHHBIM KOMIETSHIIUSIM
(oyenxy 6 coomgemcmeuy ¢ KOMHEMeHYUAMU,
npussa3amv K OucCyuniume)

3

«OTJIMYHO»

OneHka «OTJIIMYHO» BBICTABIIETCS CTYACHTY, €CIIU OH
r1yOOKO ¥ MPOYHO YCBOMJI TPOrpaMMHBIN MaTepua,
HCUEPIIBIBAOILE, [TOCIEI0BATENBHO, YETKO U JIOTHYECKU
CTPOIHO €ro u3jaraer, yMeeT TECHO YBS3bIBATh TEOPHIO C
IIPAaKTUKOH, CBOOOIHO CIPABIISETCSA C 3a1a4aMU, BOIIPOCAMHU
U IpYTUMU BUJAMH IPUMEHEHUsI 3HAHUM, TpUUYEM He
3aTpyaHSETCS C OTBETOM IPH BUIOM3MEHEHUU 3aJJaHUM,
HCIIOJIb3YET B OTBETE MaTepUa MOHOTpapruecKoi
JUTEpaTyphl, IPABHILHO 00OCHOBBIBAET IPUHSTOE PEIICHHE,
BJIa/I€€T Pa3HOCTOPOHHUMH HAaBBIKaMU U MpUEMaMu
BBINIOJTHEHHSI MPAKTUYECKUX 3a/1a4.

«XOPOILIO»

OrneHka «XOpoIll0» BBICTABISETCS CTYJIEHTY, €CIIM OH TBEPIO
3HAeT MaTepuaj, FPaMOTHO U MO CYIIECTBY U3JIaraeT ero, He
JIOITyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPABWJIBHO MPUMEHSET TEOPETUYECKUE TIOJIOKEHUS pU
pELIeHUH MTPaKTHUECKUX BOPOCOB U 3ajiay, BIaIeeT
HEO0OXOTMMBIMU HAaBbIKaMU U MIPUEMaMH MX BBITIOJTHEHHUSL.

«YHOBJICTBO-
PUTEIILHO»

OrneHka «yA0BIETBOPUTEIHHOY» BBICTABISETCS CTYIEHTY,
€CJIM OH UMEET 3HaHUs TOJbKO OCHOBHOTO MaTepHasa, HO He
YCBOMJI €T0 JIeTale, JOMyCKaeT HETOYHOCTH, HE0CTaTOYHO
paBWIbHBIE POPMYITHPOBKH, HAPYILIEHUS JTOTUUECKOM
MOCIIEZIOBATEIBLHOCTH B U3JI0KEHUH MPOTrPAMMHOTO
MaTepuasa, UCTIBITHIBACT 3aTPYAHEHUS IIPU BBITIOJHEHUU
MPAKTHYECKUX padoT.

«HEYOOBJICTBO-
pHUTCIBbHO»

O1neHKa «HEYIOBJIETBOPUTEIBLHOY BBICTABIISCTCS CTY/ICHTY,
KOTOPBIM HE 3HACT 3HAYMTEILHON YaCTH MPOTPAMMHOIO
MaTepuaia, IOMyCKaeT CYIIeCTBEHHbIE OITNOKH,
HEYBEPEHHO, C OONBIIUMU 3aTPYAHEHUSIMH BBITIOJIHSET
npakThyeckue padoTel. Kak nmpaBuiio, oleHka
«HEYIOBIETBOPUTEIHHO» CTABUTCS CTYACHTaM, KOTOPBIE HE
MOTYT MPOJIOJDKUTH 00y4eHHEe 0e3 AOMOJHUTEIbHBIX
3aHSITH 110 COOTBETCTBYIOIICH TUCITUILINHE.
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1 Onpenenenne  pacdy€THBIX KOHUEHTPAUMA M pacxoloOB

MMOBCPXHOCTHBIX CTOYHBIX BOJ
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BBenenue

[ToBEpXHOCTHBIM CTOK C CETUTEOHBIX TEPPUTOPUN U IUIOUIAJOK MPEANPUATHIMA
ABJISIETCS OJHUM U3 MHTEHCUBHBIX HCTOYHUKOB 3arpsi3HEHUS OKPYKAIOUIEN CPeEabl
Pa3JINYHBIMU IPUMECSIMU TPUPOJTHOTO U TEXHOTEHHOTO IMPOUCXO0KICHHUS.
Hacrosmue Meroguyeckne peKOMEHIALMU NMPEIHA3HAYEHBI I WCIIOJIb30BAHUS
Opv MPOCKTUPOBAHMM CHUCTEM CcOOpa, OTBEACHHMS M OYHMCTKH MOBEPXHOCTHOIO
(IoXIeBOro, TaJOr0 W TMOJIMBOMOEYHOTO) CTOKA C CEIUTEOHBIX TEPPUTOPUMA H
IUVIOIIA0K NPEANPHUITANA M HAIpaBlIEHbl Ha MPEAOTBPAIICHUE 3arps3HEHUS
BOJIHBIX OOBEKTOB MOBEPXHOCTHBIM CTOKOM OT COCPEJIOTOUYEHHBIX BBIMTYCKOB IpPH
pa3ze’abHON CHCTeMe KaHalW3aluK, Haubojee 4acTo NMPUMEHSEMOW B IMpPaKTUKE
OpraHu3aluy 0TBOJA JOKJIEBOTO CTOKA.

Ha oumncTtHble cOOpykKeHHS IOJKHA OTBOAMTHCS HauOoJiee 3arpsi3HEHHAsl 4acTb
MOBEPXHOCTHOI'O CTOKa, KOTopas oOpa3yeTcsi B NEPHOJbl BHINAACHHUS IOXKIEH,
TasiHUSI CHETa U OT MOMKH JOPOXKHBIX MOKPBITUH, B KoinuecTBe HE MeHee 70 %
roJI0BOr0 00beMa CTOKa JJI CENUTEOHBIX TEPPUTOPHUI U TUIOMIAIOK MPEIITPUITHH,
OJNIM3KMX K HHUM 1O 3arpsA3HEHHOCTH, W BCEro o0beMa CTOKa C IUIOHIAZO0K
NPENNPUSTUN, TEPPUTOPUS KOTOPBIX MOXKET OBITh 3arps3HeHa crenuUuecKuMH
BCIIECTBAMU C TOKCUYHBIMH CBOMCTBAMHM WM 3HAYUTEIBbHBIM KOJUYECTBOM
opraHuyeckux BemiecTB. sl OOJBITMHCTBA HACEICHHBIX NYHKTOB P®d s1H
YCJIOBHS BBINOJHAKOTCSA IPU PACUYETE OUYHUCTHBIX COOPYKEHUW Ha IPUEM CTOKA OT
MaJIOUHTEHCHUBHBIX, YaCTO IMOBTOPSIOIIMXCS JOXKIEU C MEPUOJOM OZHOKPATHOTO
MPEBBINIEHUS pacueTHOM nHTeHcuBHOCTU N0 s 0,05-0,1 rona.

Ilenp KypcoBoil pabOTBl — OCBOUTH COBPEMEHHBIE METOJBl pacueTa JIsd
IIPOEKTUPOBAHMS CUCTEM OTBOJA M OYUCTKH ITOBEPXHOCTHOTO CTOKA.

B 3amaun kypcoBoro mpoekra paboOThl BXOJAT:

- TPACCUPOBKA M PaCUeT CETEH NOKIACBOW KaHAIN3AIUU

- OIIPEJIEIICHUE PACYETHBIX KOHIICHTPALUI TOBEPXHOCTHOTO CTOKA

- OINPEIENICHNE TOAOBBIX PACXOIOB IOBEPXHOCTHBIX CTOYHBIX BOJ, IJI pacydera

pa3MEPOB IKOJIOTUUECKHUX TIATEKEN;



- PaCUETHBIX PaCX00B, OTIIPABIAEMBIX HA OUUCTKY,
- 1oAOOP JIOKAJBHBIX OYUCTHBIX COOPYKEHUH.

PacueTpl KypcOBOro MpOEKTa BBIMOJHIIOTCA IO METOAUYECKOMY MOCOOHUIO
«PexomeHaalMm 1O pacyeTy CHCTeM cOopa, OTBEICHHUS U OYUCTKHU
MOBEPXHOCTHOTO CTOKA C CETUTEOHBIX TEPPUTOPUH, MUIOMIAJOK MPEANPUATUA U
OTPENICNICHUIO YCJIOBUM BBIMMycKa €ro B BoAHbIe 00BekThl. DPI'YII «HUU

BOJII'EO», Mocksa, 2015».

1 Omnpenenenune pacyéTHbIX KOHUEHTPalUil W PacxoaoB NOBEPXHOCTHBIX
CTOYHBIX BOJ

1.1MeTtoguyeckne peKOMEHAAIMM MO MNOCTPOeHHI0 Tpaduka GyHKIHHU
pacnpe/e/ieHus1 BEPOATHOCTH CYTOUHBIX CJ10€B H0KI

Jlist psiga NPOMBIIUICHHBIX TUIOMIAZO0K SBJISIETCS HE JOMYCTHUMBIM 3aTOIUICHHUE
TeppuTopun. B 3TOM citydae He0OXOAMMO PACCUUTHIBATH PACXOJIbI TOKIEBBIX BOJ
U TPOMYCKHYIO CIOCOOHOCTh OTBOJSIIMX CHCTEM C JIOCTaTOYHO BBICOKOM
TOYHOCTBIO.

TpaguIIMOHHO JJIs PAcYETOB HCIOJB3YETCS IOHATUE «IEPHUOJ OJHOKPATHOTO
IPEBBIIICHUSI PACYETHON MHTEHCHUBHOCTW», KOTOPBIM HA3HAYAETCS COOTBETCTBUH
co CHUII 2.04.03-85 wu sBnsercs IUCKPETHOM BEIMYMHOM C OOJBIIUMH
BPEMEHHBIMH IIPOMEKYTKAMMU.

Cnenate Oojiee TOYHBIE ONPECIICHUS BEPOSITHOCTH JIOOOTO CJOS OCaAKOB,
HEO0OXOIUMOTO /I TeX WJIM UHBIX pacueTOB MO3BOJIAECT QYHKIIUA pacTpeeieHHUs,
IIPUMED MOCTPOEHUSI KOTOPOU MPEICTABIIEHA HUXKE.

HcxoaupiMu okazatensiMu Juist moctpoenust rpaduka OPB seustoTces:

JTaHHBIE MHOTOJICTHUX HAOJIOJIEHUSX METEOCTAHIINI 3a aTMOC(EPHBIMU OCaIKaMH
B KOHKPETHOM MeCTHOCTH (He MeHee yeM 3a 10-15 ner);

JaHHbIE HAOII0ICHUI Ha OJIMKaWIIUX PeNpe3eHTATUBHBIX METEOCTAHIUAX;
o0paboTaHHbIE cTaTUCTUYECKUE NaHHble Tabnuna 8 «CrnpaBoYHMKA MO KIMMATy
CCCP» [2].

MGTCOpOJ’IOFI/I‘-ICCKYIO CTaHIIMIO MOXXHO CHHUTATb pCHPCSGHTaTHBHOﬁ OTHOCHUTCJIBHO



paccMaTpUBaeMOM IUIOMIAIN CTOKA, €CJIA BBITTOHSIOTCS CIICAYIONTUE YCIOBUS:
paccTosiHUE OT CTAHILIUM JI0 M0 BogocOopa oObekTa menee 100 km;

pa3HMIIAa BBICOTHBIX OTMETOK ILIOMIATX BOJOCOOpa HAJ YpPOBHEM MOpS U
METEOCTAHIINH HE MpeBhIaeT 50 M.

B Tabmuie 1 mpencraBieHBl NaHHBIE TIO CJIOK OCAIKOB B OJHOM W3 pPaiOHOB
[Tpumopckoro kpas, lanHbie B3AThI W3 Tabmuiel 8§ CrnpaBOYHHMKA 1O KIMMATY
CCCP [2].

TpeOyercst onpeaenuTh CYTOUHBIC CIIOH JKHUAKUX aTMOC(hEepHBIX ocaakoB hzHa
TEPPUTOPUHA  TIPOMBIIICHHOTO TPEANPHUATHS C TEPUOJAMHU  OJTHOKPATHOTO
MPEBBINICHUST pacyeTHON MHTeHcuBHOCTU noxas P1 = 0,05, P,= 0,1 u P3 = 0,075
roaa

Jis FOra Tlpumopckoro kpasi MOJIOKHTEIIBHBIE CPEIHEMECSYHbIC TEeMITepaTyphl
BO3/lyXa HAOJIFOJIAOTCS B MEPHUOJ C anpeis 1Mo OKTsA0pb. M3 maHHBIX TaOmmimbl |
CIIEIyeT, YTO 3a YKa3aHHBIM NEPHOJ B CPEIHEM BbINagacT 72,7 IOXKIS CO CIOEeM
ocaaka > 0,1 mm.

Ta6muma 1- Cioli ocagkoB, MM, paiioH [Ipumopckoro kpast

Ocanku, MM
Mecsn

20,1 20,5 =1 =5 210 220 230
| 3,9 2,7 2,2 0,5 0,2 0,1 0,02
I 3,5 2,4 1,8 0,5 0,2 0,02 0,02
Il 5,7 4,5 3,6 1,3 0,6 0,2 0,02
v 6,9 5,6 4,9 2,3 1,2 0,4 0,1
V 10,5 8,3 6,9 3,1 1,9 0,8 0,3
Vi 13,6 9,9 7,9 3,9 2,2 1 0,5
VII 14,4 10,8 8,6 4,4 2,9 1,5 0,8
VIl 11,8 9,3 7,7 4,5 3,1 1,9 1,2
IX 8,7 7,2 6,4 4 2,8 1,6 0,9
X 6,8 5,8 4,9 2,6 1,6 0,8 0,3
Xl 6,5 5,2 4,4 2,2 1,2 0,4 0,2
Xl 5,6 4,2 3,4 1,4 0,5 0,1 0,04
roa 98 76 63 31 18 9 4




B Tabnuue 2 mnpencTaBieHbl paclpeiesieHue CPEJHEro KOJWYECTBA JIOXKIEH C

Pa3IUYHBIMU CIOSIMHU 0CaKOB (rpadsl 1 1 2) 3a meproj anpesib-oKTs0pb U IpUMED

onpeneNieHus] KOOpaAMHAT Touek (yHKIuU pacnpenencHus BeposiTHocTH (DPB)

BCINYHNHBI

CYTOUYHOTO

CJI04

noxasB(rpadsl

3-6).

BeanunnaBo3HayaeT

BEPOSITHOCTh TOTO, YTO CYTOYHBIM CJIOM OCaJKOB OyJIeT MEHbIIE (HE MPEBBICUT)

3aJJaHHOTO PAcUeTHOr0 3HaYCHHS Na.

I'padux pynkuuu pacnpenenenus BepositHoctu (PPB) nmokasan na pucyske 1.

Jljist ero mocTpoeHMs UCTIOIb30BATUCH AaHHBIE rpad S5 u 6 TaOIUIBI 2.

Ta6n1x1ua 2- Onpe;[eneHI/Ie BCPOATHOCTHU HC IPCBLINICHUA CYTOYHOT'O CJI0s OCAIKOB

BepositHocTh  He

. MIPEBBIIICHUS
Yucno  aueit|Uucno  mueii|duco AHEH| CpemHuit n
ni,c Ni = ni+1 - nic ) :lloo,%, CYTOYHBIN B. :Zpi

CyTOYHBIN CJOM|CYyTOYHBIM CYTOYHBIM ' N, clo i=1

ocagxkoB HniMM |citoeM CII0EM c CYTOUHBIM 0CanKOBHcpi |CYTOIHOTO  CJIOSA
ocankoB H >|ocankoB Hhi <|cnoem ocaaKoB|= (Hi +|0CaaKOB 5
Hii H < Hpi+1 Hyi < H< Huin1 Hi+l)/2, MM pacyeTHOM

BEJIMYHHBI
ha<Hcpi, %

1 2 3 4 5 6

>0,1 72,

15,8 21,73 0,3 21,73

>0,5 56,2

8,9 12,24 0,75 33,97

>1 47,3

22,5 30,95 3 64,92
>5 24,8

9,1 12,52 7,5 77,44
>10 15,7

1,7 10,59 15 88,03
>20 8,0

3,9 5,36 25 93,39
>30 41

I'padux pynxkmum pacnpenenenus BepositHoctn (PPB) mokazan Ha pucynke 1.

J171s1 ero mocTpoeHUs UCTIOIB30BANIUCH AaHHbIE Tpad 5 u 6 Tabnuis 2.

BepossiTHOCTh CYTOYHOTO CIlOSt KUJAKUX OcaakoB B, %, cBsizaHa C NEPUOAOM




OOHOKPATHOI'O IIPCBBINICHMA pacquHoﬁ HHTCHCHUBHOCTH OO0XIA P, roanl,

3aBHUCHUMOCTBIO:;
1
B= (1— -100.
P (2)
B.%
90+  B=862%
B=817%
80-=
Bi=725 %
70+
60 X
E
50+ c s
E :
1 N
“ : : :
o o :
30+ Y @ <
207 c c
10
| | } | | | | | | | | | | | | | | | | | | | | | |

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 himm

Pucynox 1. I'paduk ¢yHKIMU pacnpenesaeHusi BEPOSTHOCTH CYTOUHOTO CJIOS

OCaJIKOB

s P1=0,05 roga BepoSTHOCTb CYTOYHOTI'O CJIOSI KUIKUX 0CaaKoB B1 cocTaBurt:

B=[1-—1 _|.100=725%.
0,05-72,7

st Po=0,075 rona BEpOATHOCTh CYTOUHOTO CJIOSI JKUAKUX 0CcaaKoB B3 cocTaBuT:

B=[1-— 1 ].100-817%.
0075.72,7

Jns P3=0,1 roga BEpOSITHOCTB CyTOYHOTO CJIOSI KUJAKUX 0CaaKoB B3 cocTaBur:

B, =[1-—1 ].100 = 86,2%.
01-72,7

HNanee mo rpadpuxy @OPB omnpenensioT BeIWYUMHY CYTOUYHBIX CJIOEB >KHAKUX

aTMoc(epHBIX 0caikoB N, ¢ meproaoM ogHOKpaTHoro npesbiieHus P1=0,05 rona



(BEpPOSITHOCTH CYTOUHOTO CIIOSl XKUIKUX ocankoB B1=72,5%), paBuyto Hi1=4,8 mwm;
3aTeM BEIUYMHY CYTOYHOTO CIIOS KHJKHX OCaJIKOB N,C mepromoM OgHOKPATHOTO
npeBbiieHuss P3=0,1 roma (BEpOATHOCTh CYTOYHOTO CJOSI JKUAKUX OCAaJIKOB
B3=86,2%), paBayto H3=12,5 MM u BelIMUHMHY CyTOYHOTO CJIOSl KUJKHX OCAIKOB
h.c mnepuomom oxHOKpaTHOro mnpesbimieHuss P>=0,075 roma (BEpOSTHOCTH

CYTOYHOTO CJ0s KUAKUX ocangkoB Bo=81,7%), pasuyro H2=9,3 MmM.

1.2 Onpenesienne pac4eTHbIX KOHIEHTPALIMA 3arPA3HAIOIIMX BeLeCTB NPH
OTBe/ICHUH MOBEPXHOCTHOIO0 CTOKA HA OYHCTKY

KoHueHTpaum  3arpsi3HAIOIIMX — BEIIECTB B MOBEPXHOCTHOM  CTOKE
CENIUTEOHBIX TEPPUTOPUN W MPOMBINUICHHBIX IUIOHIAZ0K, OTBOJUMOM TIO
KOJUIEKTOPHOM CEeTH Ha OYMUCTHBIE COOPYKEHHUS WJIM B BOJHBIE OOBEKTHI,
PEKOMEHIyeTCs NPUHUMATh 10 JAaHHBIM HaTypHbIX uccienoBaHuil. Ilpu stom
ONpeseNieHNe  CpeAHMX  3HAYEHMH  IOKazaTeled  BBINOJHAIOT  IyTEM
CTAaTUCTUYECKOM OOpabOTKM JaHHBIX XUMHYECKOI'O aHajlu3a, HCXOAs U3
OPEIOJIOKEHUsT ~ HOPMajlbHOro  (WIM  JorapuMHUYECKH  HOPMAJIBHOTO)
pacnpezeneHus CiydailHbIX U3MEHEHUIN Ka4eCTBEHHOI'O COCTaBa BOJIbI.

[Ipu oTcyTCTBHM pe3yabTaTOB aHaliM3a KOHLEHTPALMU 3arpsA3HSIOMIMX
BEIIECTB B IIOBEPXHOCTHOM CTOKE, OTBOJMMOM Ha OYHCTKY, JOIyCKaeTcs
OpPUHUMATh MO aHajoraM (cenuTeOHble TEPPUTOPUHU IOJDKHBI pacIoiaratbCs B
OJMM3KUX TMPHUPOJHO-KIMMATUYECKUX paloHaX, a MPEeANPHUATHs, MOMUMO 3TOTO,
JOJKHBI UMETh CXOKYI0 TEXHOJOTHIO IPOU3BOJCTBA) WIH ONPENEISTh PACUETOM

KaK CPEHEB3BCIICHHYIO BEMYMNHY 110 opMyJIe:

SCF
_ =l

_
Ccp n ' (2)
2F
i=1
rae Cj, - KOHIIEHTpalMs 3arps3HSAIONIMX BeEIIeCTB (MM TOKa3aTelnei

Ka‘-IeCTBa) B IMOBCPXHOCTHBIX CTOYHBIX BOAAaX, OTBOAUMEIX C PA3JIMYHBIX HJ'IOH.[&I[GIZ

cToka, Mr/aM® (MpUHUMAIOTCA 10 peKoMeHaarusaM [3,6]);



Zn: F. - o0mIas miomaab CToKa, ra;

i=1

[IpoGbl BOJBI 1Jisl OmMpeneneHus] KauyeCTBEHHOIO COCTaBa MOBEPXHOCTHBIX
CTOYHBIX BOJ IOJKHBI OTOMPATHCS B TOUKAX, PACHOJI0KEHHbIX:

Opy  HAIMYUK ~ PEryJUupYIOIIUX W aKKyMYJIHPYIOIIUX  €MKOCTed
(HaxonuTenel) - Ha BXOJE B aKKyMYJIMPYIOIIHUE pe3epByapbl (HAKOMUTEIIN);

OpU HAJIWYUU JIOKAJTBHBIX OYUCTHBIX COOPY>KEHHMH - HEMOCPECTBEHHO Ha
BXO/I€ HA OUYHCTHBIE COOPYKEHUS;

OpU OTCYTCTBUU PETYIHUPYIOUIUX PE3EPBYapOB U OYUCTHBIX COOPYKEHHH -
Ha BBIMYCKE MOBEPXHOCTHBIX CTOYHBIX BOJI B BOJHBIN OOBEKT.

3a pacyeTHYI0 KOHIEHTPAIUIO 3arpsi3HAIONIMX BEIECTB B MOBEPXHOCTHBIX
CTOYHBIX BOJIaX, OTBOJUMBIX Ha OYHCTHBIE COOPYKEHHUS IOCIE PEryIHpOBaAHUS
CTOKa, PEKOMEHAYETCS MPUHUMATh CPEAHIOI0 BEJIMYMHY M0 HMEIOUIEMYCS PSAy
HaOmofeHuit  (BBIOOpKE M3  TIEHEpaJbHOW  COBOKYMHOCTHM) C  OLEHKOM
JOBEPUTENBHOrO HHTepBasia 1o Kpureputo CrbrogeHta. Mcnoap3oBaHue
JOBEPUTENIBHOTO HHTEpBajla TapaHTUPYET, YTO HCTHMHHOE 3HAUYEHUE HCKOMOI
CpelHEell BENWYMHBI KOHLIEHTPALMM JIEKUT B Mpeiesiax JaHHOIO HHTepBaja.
VYka3aHHas METOJUKA HCIOJIb3yeTCsS B MAaTEMaTHUYECKON CTaTUCTHKE JJISl OLEHKU
CpEeIHEro mnapameTrpa IpH HEU3BECTHOW JAHUCIEPCHMM M TMO3BOJSET H30eXaTh
omuOOK B CITydae KOPOTKHX PSIOB HAOIOICHUH.

PacyeTHass KOHLIEHTpauMs 3arpsA3HSIONIETO BellecTBa (MM IOKa3aTels

KadecTBa) JJIS JIOXKJAEBOI'O M TAJIOT'0 CTOKA OIpeessaeTcs mo Gpopmyie:

2
C =C iSt°'9

p cp \/ﬁ (3)

rac Cp- pacucTHasa KOHOCHTpaOnsA 3arpA3HAIOIICTO BC€IICCTBA B

MOBEPXHOCTHOM CTOKE IPH OTBEJIEHHH HA OYUCTKY, MI/AM>;
Cep- cpeaneapupMeTHIecKoe 3HaUCHUE KOHIEHTPAIMU M0 UCHOIb3yEeMOMY
pAany HaOmoaeHui, Mr/am3;

s? - cpeJIHEKBAIPAaTUUHOE OTKIOHEHHE, ONpeieseMoe 1o hopMyIIe:



S A @

tog - craructuueckuii mapamerp CThIOAEHTA, 3aBUCAIIMNA OT BEJIUYUHBI
BBIOOPKH, 1151 90-TIPOLIEHTHOTO YPOBHS A0BepUs (onpeensercs no tadmauie 3);

N - KOJMYECTBO WICHOB BRIOOPKH (M3MEPEHHUIN).

Jlns monmyuyeHust 6oJjiee TOYHBIX PE3yJIbTaTOB MPHU ONPEETICHUN PAaCUeTHBIX
KOHIICHTpAIIMI 3arps3HSIONIUX BEIIECTB B IMOBEPXHOCTHOM CTOKE KOJIMYECTBO
YJICHOB BBIOOPKHU HCIIOJIB3YEMOT0 psijia HAOMIOAeHUN (KOJIMYECTBO U3MEPEHU) 110
KaXJIOMY KOHTPOJIMPYEMOMY TTOKa3aTeNto JOIKHO ObITh He MeHee 10.

Tabnuua 3 — Craructuueckuii mapamerp CTbIOICHTA

KonndectBo u3mepeHuit to9
4 2,4
5 2,1
6 2

7-9 1,9
10-16 1,8
17-150 1,7
> 150 1,6

JlommycTumbie cOPOCHI  3arpsi3HSIONIMX BEHIECTB B BOJHBIE OOBEKTHI C
MOBEPXHOCTHBIMM CTOYHBIMM BOJAMHU YCTAaHABIMBAIOTCA JJISI KaXKJIOTO BBIYCKA,
UCXOJd M3 YCIOBHUS HegonmycTuMocTu mpeblieHus [IJIK BpenHbix BemiecTs B
KOHTPOJBHOM CTBOPE WJIM HA YYaCTKE BOJHOTO OOBEKTA C yU4ETOM €ro IEJIEBOTO
UCIIOJIb30BaHus. Pacuer BBIMOJHSETCS MO METOJAUKE, MPUBEACHHON B JIOKYMEHTE
[4].

1.3 OmnpenesieHne cpeaHerog0BbIX 00beMOB MOBEPXHOCTHBIX CTOYHBIX
BOJ

CpennerogoBoil 00beM MOBEPXHOCTHBIX CTOYHBIX BOJ, O00pa3yrolIHMXcs Ha
CEIUTEOHBIX TEPPUTOPUSIX U IJIOMIAAKAX NPEANPUSITHN B MEPUOJ BBINAJCHUS
NOXKIEH, TasHUS CHEra M MOMKH JIOPOXKHBIX HOKPBITHM, OINPENEISIETCS IO
dbopmyie:

Wy = W, + W; + W,, (5)

rne W, Wm W, - cpenHeromoBoii o00beM HOXIEBBIX, TalbIX |




MOJIMBOMOEGUHBIX BOJ, M°.

CpennerogoBoii 00beM noxaeBbix (W,) u tameix (W) Boa, cTekarommx c
CCJIMTCOHBIX TEPPUTOPUH W TMPOMBIIUICHHBIX IUIOIIAI0K, OIPEACIICTCS II0
dbopmynam:

W,
W,

10 h, ¥, F (6)
10 h,%.F (7)

rae F- oOmast miomnans CTokKa, ra;

hy - ci0oli ocaakoB, MM, 3a TEIUIbIA MEPHOJ IO/, ONpeaeseTcs mo Tad. 2
CHulII 23-01-99 [5];

h: - cioii ocaakoB, MM, 3a XOJIOAHBIH IMepuoJ rojaa (ompeaenser ooliee
rOJIOBOC KOJIMYECTBO TAJIBIX BOJI) WIJIM 3aIlac BOJIbI B CHE)KHOM ITOKPOBE K Hayairy
cHeroTastHus, onpezensercs mo tadu. 1 CHull 23-01-99 [5];

Y, u ¥ - oOuwuil kodhPUIMEHT CTOKAa MOXKIEBBIX U TalbIX BOJ
COOTBETCTBEHHO.

[Ipu omnpeneneHun CpPeAHETOIOBOIO KOJUYECTBA JOXKAECBBIX Bog Wy,
CTEKAIOIIUX C CETUTEOHBIX TeppUTOpuid, oO0mmi kodduuueHt croka Y uis
oO1ei tuionmaau CToka FpaccuuThiBaeTCs Kak CPEIHEB3BEIICHHAs BEIMYMHA U3
YaCTHBIX 3HAYCHUH JUIA IUIONMIQJeH CTOKa C pPa3HbIM BHJOM ITOBEPXHOCTH,
coryiacHo taoiure 4.

[Ipu ompeneneHuu cpeaHero0Boro oobema 10k aeBbIX BoJ W, cTekaromumx
C TEPPUTOPHUIA MPOMBINIJICHHBIX MPEANPUATHA W TPOU3BOJACTB, 3HAUCHHUE OOIIETO
kod(unmenTa cToka Y HaAXOIUTCS KaK CPEJTHEB3BEIICHHAS BEIMYMHA JUIS BCEH
IJIOIIA/IM CTOKA C YYETOM CpPEIHUX 3HAUYeHHUH KOA(D(PHUIIMEHTOB CTOKA JIJIT Pa3HOTO
BH/JIa TIOBEPXHOCTEH, KOTOPBIC CIIEAYET MPUHUMATD:

JUISL BOJOHETIPOHUIIAEMBIX MTOKpbITHH 0,6-0,8;

JUISl TPYHTOBBIX IMMOBEpXHOCTEH - 0,2;

qutst razonos - 0,1.

Tabnuia 4- 3aBucUMOCTh KO3 PUIIUEHTA CTOKA OT BUA TOBEPXHOCTH

Oommit

By moBepXHOCTH MIIH TUTOIIAIU CTOKA
g P e kodduuuent croka ¥

Kposiu 1 achanbToOeTOHHBIE TOKPBITHS 0,6-0,8
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BynbikHbIe MM 11I60€HOYHBIE MOCTOBBIE 0,4-0,6
KBapTtansl ropoaa 6€3 TOpOKHBIX TOKPHITUH, HEOOIbIIHE 0.2-03
CKBEpbI, OyIbBaphl =
I"azoHbI 0,1
KBapTaisl ¢ coBpeMeHHO! 3aCTPOUKOM 0,4-0,5
Cpennue ropoja 0,4-0,5
Hebonpmme ropoa u nocenku 0,3-0,4

[Ipu omnpeneneHun CpeAHETOJOBOTO 00bEMa TallbIX BOJ  OOIIUH
kod(duimeHT croka ¥.C CEMMTEOHBIX TEPPUTOPHUN M IUIOMIAJAOK MPEANPUITHH C
y4eTOM YOOpKH CHera W TOTeph BOJABI 3a CYET YaCTUYHOTO BIUTHIBAHMS
BOJIOTIPOHUIIAEMBIMU TOBEPXHOCTSMH B TMEPUOJ OTTEMNEJIeH MOXKHO MPUHUMATH B
npexaenax 0,5-0,7.

O6muit romoBoii 06beM mnomuBomoeunslx Boj (W), M5, cTekaromux c
TUIOIIAIA CTOKA, oTpeiessercs mo Gopmyire:

W,, = 10 mkFy ?y,, (8)
rae M- yAenbHBIM pacxod BOJBI HAa MOWKY JOPOXHBIX IMOKPBITUN (Kak
npasuiio, npuHuMaetcs 1,2-1,5 1/M? Ha 0JIHY MOKKY);

K- CpeaHee KOJIMYEeCTBO MOEK B roay (mis cpemHeil mosiockl Poccum
cocTaBiisieT okoJio 150);

F\- TUIOIIIa 1B TBEPIBIX MMOKPHITHM, ITOBEPTAIOIINXCS MOWKE, Ta;

Y\~ K03 UIMEHT CTOKA /IS TOJMBOMOCYHBIX BOJ (MPUHUMAETCS PaBHBIM

0,5).

1.4 OnpeneneHue pacyeTHbIX 00b€MOB NMOBEPXHOCTHBIX CTOYHBIX BOJ
NPHU OTBeICHMH UX HA OYHUCTKY
O0beM J0XKIAEBOrO CTOKA OT pacuyeTHOro Aoxkas W,y M3, 0TBOAMMOro Ha
OUYHCTHBIE COOPYKECHHS C CEMUTEOHBIX TEPPUTOPHUN W TUIONMIAIOK TPEINPHUSITHH,
ompenenseTcs mo Gopmyie:
Wy = 10 hoF i, €)]
rae ha- MakcUManbHBIA CIIOH OCaaKOB 3a J0XIb, MM, CTOK OT KOTOPOI'O

moABECPracTcCsa O4YMCTKE B IIOJTHOM O6T>€Me;

Pmid- cpeaHuid KodQUIIMEHT CTOKA JJI pacueTHOTO JTOXKIs (OMpeaesieTcs




KaK CpE/HEB3BEIICHHAs BEJIMYMHA B 3aBUCUMOCTH OT IOCTOSHHBIX 3HAYCHUUN
ko3 durmerTa croka ¥j, uisl pa3HOTO BUa MOBepxXHOCTEH [3,6].

F- o0mmag mwiomanes CToKa, ra.

JUist cenuTeOHbIX TEPPUTOPUM M MPOMBINUICHHBIX NPEANPUSATUN MEepBON
IPYNIbl BEIWYMHA NallpuHUMAETCS pPaBHOW CYTOYHOMY CJIOK OCaIKOB OT
MaJIOUHTEHCUBHBIX YacTO MOBTOPSIOMIMXCS JOXKACH ¢ MEPUOJOM OJHOKPATHOTO
npeBbIlIeHus: pacueTHOM uHTeHCUBHOCTH P - 0,05-0,1 rona, uyto aJist 60JbIIMHCTBA
HaceJeHHbIX MyHKTOB PD obecrieunBaeT mpueM Ha o4uCTKY He MeHee 70 %

[Ipy OTCYTCTBMM MaHHBIX MHOTOJCTHMX HAOJIIOACHUNA BEIMYUHY NaJiiist
CEIUTEOHBIX TEPPUTOPUN UM TMPOMBIIUICHHBIX TPEANPUATUNA TIEPBOM TPYIMIIBI
JOTyCKaeTcs MPUHUMATh B Tipenenax 5-10 MM kak oOecrnednBaronlyo MmpueM Ha
ounctky He MeHee 70 % romoBoro oObemMa TMOBEPXHOCTHOTO CTOKA IS
OonbpMHCTBA TeppuTOopuil PO.

JIns  OpOMBINUIEHHBIX — NPEAUPUSATAA  BTOPOM  TpyHIbl  BEIMYMHA
hanpuHEMaeTcsi paBHOI CYyTOYHOMY CIIO0 aTMOC(EpHBIX 0cankoB H,0T moxaeu ¢
NEPUOIOM OJHOKPATHOTO MPEBBIIICHUS! pACUETHOW MHTEHCUBHOCTU P, mpuHATOMY
U TUAPABIMYECKOM pacyeTe JOKI€BOM CETH KOHKPETHOTO 00BEKTa, HO HE MEHEe
P=1rox.

MaxkcuManbHblil CyTOUHBIM 00beM TasbiXx BOA Wiy, M3, B cepeliuHe
Nepuojia CHETOTasHUS, OTBOJUMBIX HA OUYHCTHBIE COOPYKCHHS C CEIUTEOHBIX
TEPPUTOPUIA U IPOMBIIIUICHHBIX TPEINPUATHH, onpeaenseTcs mo Gopmyre:

Wi.oyr =10 P:K Fh, (10)
rae ¥; - o0muii koaduireHT croka Tansix Boa (mpuHumaetcs 0,5-0,7);

F- mromans croka, ra;

Ky - xo3duiment, yuyuThIBarOIINKA YaCTHUHBIA BBIBO3 U YOOpPKY CHera,
ompenenseTcs mo Gopmyie:

Ky=1 - F/F, (11)

F, - muomanp, ouummiaemas oOT cHera (BKJIIOYas IUIOIIA[b KPOBEIb,
000py/I0BaHHBIX BHYTPEHHUMU BOJOCTOKAMM);

he - cmoii Tambix Box 3a 10 JHEBHBIX YacoB, MM, IIPUHHUMACTCS B



3aBUCUMOCTH OT PACHOJOXKEHUA O0BbeKTa. ['paHMIIbI KIMMATUYECKUX PpallOHOB
OIIPEICIISAIOTCS TI0 KapTe palHOHUPOBAHKS CHETOBOT'O CTOKA, MIPUBEICHHOI B [3,6].
Jist cokpamieHusi o0bemMa TajblX BOJ, OTBOJUMBIX HAa OYHUCTKY, a TaKkKe
CHIKEHHS TPOU3BOAUTEIBHOCTH OYUCTHBIX COOpPYKEHHUH Ha TEPPUTOPUHU
HAceJIeHHBbIX NYHKTOB B 3UMHHUI Nepuoj], HEoOXOIMMO NpeaycMaTpUBaTh
OopraHu3anyio YOOpPKM M BbIBO3a CHEra C JICIOHUPOBAHUEM HA «CYXUX»
CHErocBajikax, JIMOO ero cOpoc B CHErOIUIABWIIbHBIE KaMepbl C IMOCIEAYIOIIUM

OTBOAOM TAJIbIX BOJ B KAaHAJIM3AIIUOHHYTO CCTh.

1.5 OnpeaesieHue pacyeTHBIX PACX0A0B NMOBEPXHOCTHOIO CTOKAa NpH

OTBCACHUH HA OYUCTKY U B BOAHBIC 00BbEKThI

PacueTHbIii pacxo] HOBEPXHOCTHBIX BOA Qc, M%/c, HeoOXomMMBIN s
OmnpeeaeHus: KpaTHOCTU paz0asieHus N Ipu BeITyCKe B BOAHEIN 00BEKT,

IPUHUMAETCS PaBHBIM MAaKCUMAJIbHOMY 3aperyIMpOBAHHOMY PACXOIy

CTOYHBIX BO/I ITIOCJIC OYUCTHBIX COOpy}KeHI/Iﬁ QCT = Qoq, a IIpu OTCYTCTBUU
PEryIUPOBaHMs ONPENENIETCS 10 POpMYIIe

Qcr = 2.8 10_3hCM F Qomid/(T,u +t,)(12)

raeh., - CpemIHeCyTOYHBI MaKCHMyM aTMOC(EpHBIX OCaaKOB, MM, 3a
TEILIbII IIepruoa roaa, MpuHUMACTCA HAa OCHOBAHHWH aHAJINM3a IJIUTCIIbHBIX PAIO0B
Ha6HIOI[eHI/Iﬂ 3a OCaJKaMHM Ha OmmKanImx MCTCOCTAaHINAX HWJIN PABHBIM
CYTOYHOMY CJIOI0 aTMOC(EPHBIX OCAIKOB OT JOXKAEH C IMEPHOIOM OJHOKPATHOIO
NPEBBINICHUST PACYCTHON HHTEHCHUBHOCTH £ , MPUHATOM MPU THAPABIAYCCKOM
pacuere J0XKIEBOM CETH KOHKPETHOrO 00beKTa, HO HE MeHee £ =1 rox;

P mid - KOO GHUIHMEHT CTOKA IS PACYETHOTO JOKIs, OMPEAEIIATCS KaK

CPCAHCB3BCIICHHAA BCIIMYMHA B 3aBUCUMOCTHU OT 3HAYCHUMN AJIA pa3/INYHbIX

BHUJOB IIOBECPXHOCTHU CTOKA,

Tn - CpCaHsgsda MPpOAOJIZKUTCIbHOCTD JOXIA B I[aHHOI‘/'I MCCTHOCTH, Y,



¢ - BpeMs J100eraHus MOBEPXHOCTHOI'O CTOKA OT KpalHEeW TOYKM MJIOLIAIu

s
CTOKa JI0 MECTa BbIITyCKa B BOJHBIA OOBEKT.

Pacxon uWHOUABTPALMOHHBIX WU APEHAXKHBIX BOJ, OTBOAMMBIX IO CETH
JOKJEBOM KaHaNIM3aluu, BIMAIOMIMX HA KAaYeCTBEHHYI0 M KOJUYECTBEHHYIO
XapaKTepUCTUKY TOBEPXHOCTHOI'O CTOKA, CIIEAYET OMNpPEAeNATh Ha OCHOBAaHUM
CHEeIUaNbHBIX UCCIEIOBAaHUN, & TAKXKE IMYyTEM HU3MEPEHHM MOCTYIUIEHUS BOJAbI B
KOJUIEKTOPHYIO CETh B CyXYIO MOTOAY.

[Ipu BBIMOIHEHUU PACUETOB CIEYET PYKOBOJACTBOBAThHCS nosioxkeHusamu CI1
104.13330.

PacueTHblif pacxo NPUTOKA HMHPUIBTPALMOHHBIX BOJ B KOJUIEKTOP

JTO’KJICBOM KaHAJIM3AIIUH, JI/C, B CYXYyIO MIOTOAY MPU U3BECTHOM YIEILHOM MPUTOKE
MHOWIBTPAIIMOHHBIX BOJ OMPENEIATH M0 popMmyrie
Crap =97 (13)
r7ie (| — yAeJbHbIN pacxo]l MHOUIBTPAIIMOHHBIX BOJ JI/C* Ta;

F — ruiomanb cToka KOJUIEKTOpa, Ta.

2 Ioadop JTOKAJBbHBIX OYUCTHBIX COOPY KEHM I

2.1 O0mme noJ1oKeHU s

[ToBepXHOCTHBIE CTOYHBIE BOJABI C TEPPUTOPUN MPOMBIIUICHHBIX 30H,
CTPOUTENBHBIX IUIOMIA0K, CKIAJCKUX XO3SUCTB, aBTOXO3SMCTB, a TakkKe 0Cc000
3arpsi3HEHHBIX YYaCTKOB, PACIIONIOKEHHBIX Ha CETUTEOHBIX TEPPUTOPHUSIX TOPOIOB
Y HACEJICHHBIX MYHKTOB (O€H303ampaBOYHbIC CTAHIIUU, ABTOCTOSTHKH, aBTOOYCHBIE
CTaHIIMHM, TOPTOBbIC IEHTPHI), TEepea cOPOCOM B JOXKIEBYIO KaHATU3AIMIO WIH
LEHTPAIU30BaHHYIO CUCTEMY KOMMYHAJIbHOW KaHAIU3ALNK JOJKHBI MOJIBEPraThCs
OUYHCTKE HA JIOKAJIbHBIX OUYHUCTHBIX COOPYKEHUSX.

[Tpon3BOIUTENBHOCTD JOKATBHBIX OUHCTHBIX COOPYKEHUH MOJ0UPAIOTCs MO
pacyeTHOMY pPacxojly, HalpaBliIEeMOMY Ha OYHUCTHbIE coopyxeHusa. s toro
9TOOBI CHU3UTH MPOU3BOJUTEIBHOCTh OYHUCTHBIX COOPYXKEHHUH IeIecoo0pa3Ho
nepesl HUMHU CTaBUTh PETYIUPYIONIYI0 €MKOCTh. YacTto o0beM peryiaupyrouei
€MKOCTH J€Jal0T PaBHBIM O0BEMY pacueTHOro Aoxis. Torja, Hampumep, MOXKET

CIIOXKUTBLCA Takass curyainusa. PacdeTHeii noxap uaeT 20 MUHYT, a OYMCTHBIC



COOPYKCHUS OYUITAIOT HAKOIVICHHBIC CTOYHBIC BOJLI 3a TPH Yaca.

2.2 O4KMCTKA MOBEPXHOCTHOI'O CTOKA

CxeMa OYHMCTHBIX COOPYKEHHMH TIOBEPXHOCTHBIX CTOUYHBIX BOJ JIOJDKHA
pa3palaThIBaThCs C YYETOM €ro KaueCTBEHHOM M KOJIMUECTBEHHON XapaKTePUCTHK,
($ha30BO-UCTIEPCHOTO COCTOSIHUSI MpUMeced, TpeOyeMOW CTENeHH OUYUCTKU U
MPUHSTON CXEMBI €r0 cOOpa U peryJIupoBaHUs.

[ToBepXHOCTHBIE CTOYHBIE BOJBI COJIEPIKAT 3ArPsI3HSIONINE KOMITOHEHTHI
MPUPOTHOTO U TEXHOTEHHOTO MPOUCXOXKICHUS B Pa3aTudHOM (ha30BO-AUCIIEPCHOM
COCTOSIHUM, TMO3TOMY JJsi  oOecnedeHus: TpedyeMoro sddexra OyYnuCTKHU
HEOOXOAUMO TPUMEHSITh MHOTOCTYIIEHYATHhIE CXEMbl OYHCTKH, BKIIFOYAIOIINE
pa3InYHbIE METObI UX BBIJICICHUS U (UJTH) JECTPYKITHU.

B GonpmmHCTBE ciydaeB mMpu OTBECHUH IMOBEPXHOCTHOTO CTOKA B BOJHBIN
O0OBEKT WM MPHU MOBTOPHOM €T0 UCIOJIb30BAaHUHM B CHCTEME IPOU3BOJICTBEHHOTO
BOJIOCHA0KEHUST JAUKTYIOIIMM (MIPUOPUTETHBIM) TOKazaTreleM IMpu  BbIOOpe
TEXHOJIOTUYECKON CXEMbI OUHUCTKU SIBISETCS COAEPKAHUE B3BEIICHHBIX BEIECTB U
HE(PTEMPOIYKTOB, HMMMOOWIM30OBAaHHBIX Ha TPYOOJUCHEPCHBIX MPUMECIX WIH
PUCYTCTBYIOIIUX B CBOOOIHOM COCTOSIHUH (B BUJE TUICHKH ), B AMYJITHPOBAHHOM
WIM PACTBOPEHHOM BHJI€. YUUTHIBAs, YTO OCHOBHOE KOJIMYECTBO HEPTEIPOAYKTOB
copbupyetcst Ha B3Becax (0 90 %), Ha mepBOil CTaUU OYUCTKUA MOBEPXHOCTHOTO
CTOKA /I yAQJICHUS OCHOBHON MAacChl B3BEIICHHBIX BEIICCTB M HE(PTEMPOITYKTOB
11e71eco00pa3Ho MPUMEHATh O0e3peareHTHOE OTCTanBaHUE.

B kayecTtBe COOpYX)EHMI MEXaHUYECKOW OYUCTKU MOTYT HCIIOJIb30BATHCA
pa3lIUYHbIE THUIIBI OTCTOMHBIX COOPYKEHUW: TOPU3OHTAJbHBIE W pPaJHAIbHbBIC
OTCTOMHUKHU, HE(PTEIOBYIIKH, MPYAbl, AKKYMYJIUPYIOIIUE EMKOCTH U HAaKOIUTEH.
OddexT cHIKEeHNsT KOHIICHTPAIIMU B3BEIICHHBIX BEIIECTB W HE()TEMPOAYKTOB TIPH
OTCTAaMBAaHUH MOBEPXHOCTHOI'O CTOKA B T€UECHHUE |-2 CYTOK MOXKET CcOCTaBIAThH 80-
90 %, pacTBOpeHHBIX opranudeckux BemecTs 1mo bIIKy - 60-80 %, mo XIIK -80-
90 %. MHW3-3a 3HAYUTENBHOTO COJEP)KAHUSA B IOBEPXHOCTHOM  CTOKE

MEJIKOJIUCTIEPCHBIX MNpPUMECEH THAPABINYECKON KpynmHOCThi0O MeHee 0,2 Mwm/c



OCTaTOYHAs KOHILEHTpPAlMs B3BEUICHHBIX BEIIECTB B OTCTOSIHHOW BOJIE MOXET
coctaBnath 50-200 mr/nm3, medrenpomykros - 0,5-10 mr/am® ¢ cenmuTeOHBIX
Teppuropuii 1 10 50 mr/am® ¢ mmomanox npeanpusaThii. IIpu 3TOM 0CTaTOYHOE
COAEpKaHUE PACTBOPEHHBIX OPraHUYECKUX coeauHeHuil B nepecuete Ha XIIK u
BITK 20 MosxkeT cocTaBiars 50-100 u 20-30 Mr/am® cOOTBETCTBEHHO.

Jliist 6onee riryOOKOW OYMCTKHM MU MHTEHCHU(UKALMHU MPOLECCOB OCBETICHUS
MOBEPXHOCTHOTO CTOKA PEKOMEHIYeTCs NPUMEHATh pPEeareHTHyK o0paboTKy
KoaryJissHTamMu U (uin) (IOKYJSHTaMHU C MOCIEAYIONUM (PUILTPOBAHUEM uepes
paznuuHble QUIBTPYIONIUME 3arpy3Kd U3 TMPUPOJHBIX WM CHUHTETUYECKHX
matepuanioB. IIpu  cOOTBETCTByIOIIEM OOOCHOBaHMM (HAJIWYUE B  BOJE
3HAYMTENIPHBIX KOJUYECTB HE(PTEIPOIYKTOB, MHUHEPAIBHOM B3BECH TUIOTHOCTHIO
MeHee TIoTHOCTU Bojbl, [TAB u np.) menecoobpasHo mepen (QuibTpoOBaHUEM
IpPUMEHATH (oTaruio. [ CHIKEHUS COJIepKaHUs pPaCTBOPEHHBIX OPTaHMYECKUX
npumecer, cymmapHo oneHuBaemMbix nokazarensamu XIIK u BIIK, noBepXHOCTHBIE
CTOKM C CEJMTEOHBIX TEPPUTOPUNA U TPEAIPUITHI TEpBOM TPYIIBI IOCHe
MEXaHMYECKOW OYUCTKU OTCTAaMBAHMEM MOTYT IOJABEPraThCs OUOJIOTHYECKOM
OYHUCTKE COBMECTHO C FOPOJCKMMH (KOMMYHAJIbHBIMHU) WA MPOWU3BOIACTBEHHBIMU
CTOYHBIMH BOJAaMH, a TaKX€ Ha CaMOCTOSTEIBHBIX JIOKAJIbHBIX COOPYKEHHUSIX
OMOJIOTMYECKON OYHMCTKH C MMMOOWJIM30BAaHHOW MHUKPO(IIOpON Ha pa3IMYHBIX
NOJABWKHBIX WIIM CTAllMOHAPHBIX HOCUTENAX (MHEPTHBIX WA AaKTUBHBIX) B
3aBUCUMOCTHU OT BHJIa U KOHUEHTPALUU 3arPsi3HEHUM.

JloouricTka  TOBEPXHOCTHOTO  CTOKAa  OT  PACTBOPEHHBIX  (opm
HedrenponykroB g0 ypoBHs [IJIK B Bome BOAHBIX OOBEKTOB XO3SHWCTBEHHO-
NUTLEBOTO,  KylbTypHO-ObIToBOro (0,3  Mr/mm®) u  peIOOXO3AiCTBEHHOrO
nons3oBanus (0,05 mr/am®), a Takxke ouyMCTKA OT creHU(PUUECKUX 3aTrPA3HAIONINX
KOMITOHCHTOB (MOHOB TsDKeNbIXx MeTaiuioB, CITAB, ¢enonoB, aMmMoHHMiTHOTO a30Ta
U T. J.) AOJKHBI OCYHIECTBISITHCS CIELHAIBHBIMM METOJAMHU Ha 3aBEpLIAIOIIEM
ATane OYUCTKHU. JIJs1 3TOr0 B TEXHOJIOTMYECKYI0 CXEMY MOTYT OBITh BKJIIOYEHBI
cTaguu copOuUuu, OMOOKHUCIEHUS B COUYETaHMM C copOuueit (OuocopOIus),

HOHHOI'O O6MCHa, O30HHUpPOBAHUA U T. A.



B cxemax O4YMCTKM INOBEPXHOCTHOI'O CTOKA C TEPPUTOPUMN INPEANPUATHN
BTOPOM TPYNIbI HA CAMOCTOATEIBHBIX COOPYXKEHUAX (IIOMHUMO COOPYKEHUH,
o0ecrneynBaIuX yJIajJeHUe TPaJULUUMOHHBIX 3arps3HSIOLMX [pUMEcei) Ha
3aBeplIaroleld CTaJuu OYMCTKH CIIEAyeT MPEeayCMAaTpUBATH Y3JIbl JJI YAAJICHUS
cnenuduyeckux ToOkCUYHbIX BemiecTB (dhenonos, CIIAB, dopmansaeruma, coneit
TSDKETBIX METAJJIOB, aMMOHUMHOTO a30Ta, (GTOPUIOB U APYIHUX OPTaHUYECKUX U
MUHEpaJIbHBIX pUMeEcen).

B kauecTBe y3/I0B JOOYMCTKH TOBEPXHOCTHOTO CTOKa OT (DEHOJIOB,
dopmansaernna, CITAB u npyrux opraHu4ecKuX BEIIECTB MOTYT IMPUMEHSTHCS
YCTAaHOBKM O30HUPOBaHUA, copOiuu u Ouocopoiuu. Ilpu HEoOXoaumocTu
yllaJeHusi U3 MOBEPXHOCTHOTO CTOKA MOHOB TSXKEJIBIX METANIOB U aMMOHHUITHOTO
a30Ta MOTYT WHCIONb30BATbCA HMOHOOOMEHHBIE YCTAaHOBKM C TPUMEHEHHUEM
CUHTETUYECKUX HOHOOOMEHHBIX CMOJ (KaTHOHUTOB) B PEXKHUME HATPUIl-
KaTHOHUPOBAHUS WIJIH MIPUPOJHBIE HOHOOOMEHHBIE MaTEPHUAIIbI (KIIMHONTUIONUT).

[Ipu cootBeTcTByIOIMIEM OOOCHOBAHMUM JJIi OYUCTKA M JOOYHCTKH
MOBEPXHOCTHOT'O CTOKa C CEIUTEOHBIX TEPPUTOPUN M IUIOMIAJIOK MPEAIPUITHIA
MOTYT OBITh  HWCIIOJIb30BAaHbl ~ TEXHOJOTHH, COOPYKEHHUS U  YCTAHOBKH,
NPUMEHSIEMBIEC 1T OYUCTKUA OBITOBBIX M TIPOM3BOJICTBEHHBIX CTOYHBIX Boa. I[lpu
ATOM MPOEKTUPOBAHUE U PACUET COOPYKEHUH CIEAYyeT| C y4eTOM OCOOEHHOCTEH,
BBITEKAIOIIUX U3  CHEHU(UKH, CBOWCTBEHHOMW  IOBEPXHOCTHOMY  CTOKY
(HECTaMOHAPHOCTh MO PAacXo]y, KAa4YEeCTBEHHOMY COCTaBY M KOHIICHTpalUsM
3arpsA3HAIONINX KOMIOHEHTOB BO BPEMEHH ).

[IpoexkTupoBaHNE HOBBIX U PEKOHCTPYUPYEMBIX COOPYKEHUU CIlEeyeT
MIPOU3BOJIUTH MO PEKOMEHAAIMSAM Pa3pabOTIMKOB ATUX COOPYKEHHIA.

JIns cTaHUMA OYHUCTKU MOBEPXHOCTHOTO CTOKA C CEJMTEOHBIX TEPPUTOPHUI
KPYIHBIX  HACEJIEHHBIX IIyHKTOB  IIPOM3BOJUTENBHOCTBIO  25-1500  m%/u,
COJEpKallluX B OCHOBHOM B3BEIICHHbIE BelleCTBA W HEDTENPOIYKTHl B
xonudecTse He Oosee 20-50 Mr/am3, cocTaB OUMCTHBIX COOPYKEHHI MOXKET OBITh
MPHUHAT B TIEPBOM NpHOIMbKeHnH 110 [3].

[Ipy npOW3BOAUTENBHOCTH OYHUCTHBIX CTAHIUM MeHee 25 M3/4 B cocraB



COOPYKEHUH MOCJIE MEXaHWYECKUX PEHIETOK WM CETOK MOTYT OBITh BKJIFOUCHBI
TUAPOLUUKIOHBI, TOPU30HTAIbHBIE OTCTOWHUKH, (HIOTATOPHI, 3EPHUCTHIE WU
KacceTHbIe (UIBTPHI B OJIHY WM HECKOJBKO CTYNEHEH M COpOIUOHHBIE (UIBTPHI
noouncTtku. Kak mpaBwio, Takue YCTAaHOBKM 3aBOJICKOTO  M3TOTOBJICHUS
JIOTIOJIHUTENIBHO O0OpYAYIOTCS YCTPONMCTBAMHU [JIsi OOE3BOKMBAHHUS OCAJIKa,
ynaieHus: HeTenpoayKToB, HacocaMu mojkaukd, cuctemamu KUII wu
ABTOMATHKH.

BriGbop MeToga OYHMCTKM MMOBEPXHOCTHOTO CTOKa, a TakXke TUI U
KOHCTPYKIIMSI OYUCTHBIX COOPYKEHUN (OTKPBIThIE WU 3aKPBITHIE) OMPEACIISIIOTCS
UX TIPOU3BOJIUTEIBLHOCTBIO, HEOOXOUMON CTENEHBIO OYHCTKU MO MPUOPUTETHHIM
MOKa3aTeIsIM  3arpsi3HEHUST M TUAPOTCOJOTMUECKUMU YCIOBHIMHU (HAIMYUEM
TEPPUTOPHUU TIOJ CTPOUTEIBCTBO, PEeIbe()OM MECTHOCTH, YPOBHEM T'PYHTOBBIX BOJI
U T. 1)

Tabmauma 5 — CocTaB COOpYKEHHI B TEXHOJIOTHUYECKOM cxeme [3]

KauectBO ucxomnon
BOJIbI
[IpousBoaute
B3BE CocraB cOOpyXeHUH B
JILHOCTb CTaHIIAH,
HIEHHBIE HedTenp TEXHOJIOTUYECKON CXEME
Mg
BEILECTBA, | OyKThI, MI/IM°
mr/om°

MP—-IIC—-AP—-ITT[-PX—Cd—-T

Memnee 25 700 20

AY—

MP—-IIC—(APO)—»PX—-CO—-TA

25-50 700 20

v

MC—-IIC—-APO—-PX—->CDO-TAY

500-1000 1000 40

+ATO—

MC—-IIC—-APO—-PX—->CDO-TAY

1000-1500 1500 50

+ATO—

IIpumeuanus: 1. MP - mexanusupoBanHele pemieTkd; MC - MeXxaHM4YECKHE CHUTa
(pewtetkn); IIC - meckonoBku; AP - akkymynupytromumii pesepsyap; I'L] - runponuxions:; APO -
aKKyMYJIUPYIOIIMHA pe3epByap-oTcTOWHUK; PX - pearenTtHoe x03siicTBO ((hnokynsHThl); CD -

CKOpBIN KOHTAaKTHBINA puinbTp; ['AY - ancopbep ¢ rpanynupoBaHHoi 3arpy3koif; ATD -ancopOep




C YIJIepOHBIMU TKAaHEBBIMH (PUIBTPAMHL.
2. Ilpu cooTBeTCcTBYIOIMEM 00OCHOBAaHMM B COCTaB COOPYKEHUH mepena (puiabTpoBaHuEeM

MOTYT BKJIFOYATHCS (DJIOTATOPEI.

2.3 JlokanbHBIE OYUCTHBIC COOPYKEHUS

JlokanpHbIE OYHMCTHBIE COOPYXKEHHS MOAOHUPAIOTCS MO PEKOMEHIALUSIM
KOMIIAHUH, MOCTABJISIONINX OTACIbHBIC OJIOKM WM KOMIUICKCHBIC CHCTEMBI JUJIS
MIPUHATON CXEMBI OUUCTKHU.

K namboyiee W3BECTHBIM KOMIAHUSIM, OOCCIECUHMBAIONIMM ITIOCTABKU
000pyTI0BaHUS JJIsi OYUCTHBIX COOPYKEHUH OTHOCSITCS DKOJIAVH (9MIeKTPOHHBIM

aapec: WWW.ecso.ru), Bekca (www.vekca.ru), ECOS (www.ecos.ru) , 3aBon

KOMITO3ULIMOHHBIX 1591 (110507 FloTenk (http://www.flotenk.ru/akstok.ru),
ATPOCTPOVICEPBUC (http://www.biotokos.ru/?id=274).

HI/DKC, B Ka4CCTBC IIpUMCpa, IPCACTABICHO OIIMCAHUC 060py,I[OBaHI/I$I,

nocrasisieMoro komrauueit FloTenk.

Pucynok1- Akkymynupytromas

Pucynox 2- YO
€MKOCTb

00e33apaknBaTeITh

1. Axxymynupyrowas emxocmo. CIyXKUAT 79 HAKOIUICHUS BOJBI MPHU
MPEBBINICHUA  HOMUHAIBHOW  MPOW3BOJUTEIBPHOCTA  JIMBHEBBIX  OYHCTHBIX

coopyxeHui. Heobxonuma 11 akKyMyJIUpOBaHUS 3a1MOBBIX COPOCOB J0KIEBBIX



http://www.vekca.ru/
http://www.flotenk.ru/akstok.ru

BOJI, YCPETHCHUS UX COCTaBa M MEPBUYHON OYUCTKH JTUBHEBBIX BOJ, a TAKKE IS
YMEHBIIICHUS Pa3MEPOB OYUCTHBIX COOPYKEHHM, PUCYHOK 1.

2. lleckoomoenumenvFloTenk-OP. B cucteme nMBHEBOW KaHaIW3alUU
WCITIOJIB3YIOTCS JUISl TIPEABAPUTEIBHOM OYMCTKHA OT B3BEIICHHBIX YacTHI] (TIECOK,
wi) nyrem otcrauBaHus. Heobxoaum s mepBUYHOM 0OpabOTKM JMBHEBBIX
CTOYHBIX BOJ M MPEIOTBPAIICHHSI TOMATaHUs TPYObIX MEXaHUUYECKUX TIPUMECEH B
OUYHCTHBIC COOPYKCHUS JIMBHEBOM KaHATU3AIIHH.

3. MacnobenzoomoerumenvFloTenk-OM. D1OoT MOaynh HEOOXOIUM ISt
OYMCTKHM JIMBHEBBIX BOJ OT HE(PTENpPOAYKTOB W B3BEHICHHBIX YaCTHI[ IyTEM
OTCTaWBaHWS W YKPYIMHCHHS YaCTUI[ KHUPOB. SIBIsIeTcsS 0O0s3aTCIIBHON YacThIO
JUBHEBBIX OYHCTHBIX COOPYXCHHH OCH30KOJIOHOK, aBTOMOCK, PEMOHTHBIX
MacTEPCKUX, TOCTHHHMII, Kade, pectopaHoB u jp. CHaOXeH JaTYNKOM YpPOBHS,
cpabaThIBAIONIUM TP HAIOJHEHUU EMKOCTH.

3. CopOmuonnsiii ¢uibtp FloTenk-SB. Ilpegnaznaduen misi OYMCTKH
JUBHEBBIX CTOKOB OT B3BEIICHHBIX BEIIECTB U HePTenpoaykToB. B ogHOM OTCeke
POUCXOJUT OTCTaMBaHHWE, B JAPYroM — aacopOuus, IyTeM MPOXOXKICHUS
JIOKJIEBBIX CTOKOB uepe3 ciou ruapodooHoro copdoenta HEC u akTuBHpOBaHHOTO
yrisi. O0ecreuynBaeT BRICOKOE KauyeCTBO OYUCTKU U JUTUTEIbHYIO padOTy CUCTEMBI
JUBHEBOU KaHAIM3aIMK 0€3 3aMeHbI PUIIBTpA.

4. YO o6eszzapaxuBarensFloTenk-UF. Hcnonb3yetcst mist ouncTku Boj (B
TOM YHCJI€ JIMBHEBBIX CTOKOB) OT OaKTEpUOJIOTHYECKUX 3arpsizHeHuid. [lpwu
oOpabotke B 3ToM (QuibTpe mpoucxoauT dddexkTuBHOE  Oe30macHoOe
o0e33apakuBanue 0e3 00pa3oBaHMs MOOOYHBIX MPOAYKTOB. Bpems BozmencTBus
COCTaBIIIET HECKOJIBKO CEeKyHJ, Onaromapsi 4emy OOeCleYMBaeTCsl BBICOKAsS
MPOU3BOIUTEILHOCTh YCTAHOBKH, PUCYHOK 2.

[TeckootnenurensFloTenk-OP, wmacnoGen3zootnenuTenb, COPOIMOHHBIN
¢unbsTp FloTenk-SB umerot BHemHMI BUT eMKOCTH, TTIOKA3aHHOW Ha PUCYHKE 1.

5. KoMmruiekcHasi cucteMa ourucTKU. Britouaet B ceOst TpU MOJTYJISI OUUCTKU
MEeCKOOTJEIUTENh, MAaCI00CH300TIECTUTENb U COPOIIMOHHBIN 0J0K. DKOHOMUYECKHU

BbII'OAHA, IIOCKOJIBKY, IIpu HCIIOJIBb30BaHNU B CHUCTCMAax O60pOTHOF0



BOI{OCHa6)KCHI/I$I, IMMO3BOJISICT MHOTOKPATHO HCIIOJb30BaThb OYHMIICHHYIO BOAY,

cokpanias ee pacxon 10 70%, pucyHok 3.

Pucynok 3- KomruiekcHasi cuctema O4uCTKU
JI71s1 BBIMIOJTHEHMS 3aJlaHUsI KypCOBOU pabOThl MarucTpaHTy HEOOXOIUMO 0
yKa3aHHBIM 3JIEKTPOHHBIM aJjpecaM Mo100paTh 000pya0BaHUE U 0OOCHOBATH CBOM

BBIOOD.

IIpuHsiTHIE YCJIOBHBIE 0003HAYEHHS

Cp- pacueTHas KOHIIEHTPAIUS 3arpsi3HSAIONIETO BEIIECTBA B TOBEPXHOCTHBIX
CTOYHBIX BOJIAX, MI/IM°;

Ceop - cpenHeapu(pMeTHYECKOE 3HAUYEHUE KOHLEHTPAIMH 3arps3HSIONIETO
BEIECTBA 110 HCIOIb3yeEMOMY Py HaOmoAeH i, Mr/aM®;

Ci - KOHIICHTpAIMS 3arps3HSAIONIETO KOMIIOHEHTa B ITOBEPXHOCTHBIX
CTOYHBIX BOJIAX, MI/IM®;

Wy, Wi, Wy - cpenHeromoBoii 00beM JTOXKIAEBBIX, TAJIBIX U IMOJIUBOMOCYHBIX
BOJ, M3/TO;

F- mromans croka, ra;

hj; - KOIMYECTBO 0CAaIKOB 3a TEIUIBIA MIEPUOJ FO1a, MM,

h:- KOIMYeCcTBO OCAJKOB 3a XOJIOIHBIN IIEPHOJ] TOJa, MM;

Vy ¥r- o0t K03 PUIIMEHT CTOKA JTOKIEBBIX U TaIBIX BOJI;

F\ - ITommaas TBEPABIX MOKPBITHH, ITOABEPTaIOIINXCSI MOMKE, Ta;

M - pacxo/ BOJbl HA OJHY MOMKY JOPOKHBIX TIOKPBITHIL, 1/M?;

k- cpemHee KOM4YecTBO MOCK B TOJTY;

Woq - 00bEM JOKIEBOIO CTOKA, OTBOJUMOIO HA OUUCTHBIE COOPYKEHHUS, M°;



ha - MakcMManbHBIH CJIOW OCAagKOB 3a JIOXKIb, CTOK OT KOTOPOTO
MOJABEPraeTCsl OUUCTKE B MOJHOM 00BEME, MM;

New - CPETHECYTOUHBIH CIOW OCAKOB 32 TEILTBIM MEPUOT TOa, MM;

hc - citoii TanbeIx Box 3a 10 IHEBHBIX YaCcOB, MM;

Wi cyr - MAKCHUMAJIbHBIN CYTOYHBIA 00bEM TAJBIX BOJ, M3

K- ko3dpUIMEeHT, yUYUThIBAIOIIMI YaCTUYHBIN BHIBO3 U YOOPKY CHEra;

Qcal - pacyeTHBIM pacxXoja MOXKIAEBBIX BOJ JJIs THAPABIMYECKOTO pacdeTa
JIOJKJIEBBIX CETEH, J1/C;

Qr- pacxoJ1 10KIEBBIX BOJI B KOJIJIEKTOpAX JOKICBOM KaHAIW3aIuu, J1/C;

Whid - cpenauii ko3hPUIMEHT CTOKa M0XKACBBIX BOJ, OMpPEACNSIETCS Kak
CpeHEB3BEIIEHHAs BEJIIMYMHA B 3aBUCUMOCTH OT 3Ha4eHus Vi, mis pa3audHbIX
BUJIOB ITOBEPXHOCTH BOJ0OCOOPA;

020- UHTEHCUBHOCTb JIOXKS JJIs JAaHHONM MECTHOCTH TPOJIOIKUTEIBLHOCTHIO
20 mun ipu P = 1 rox, n/(c-ra);

Zmig- CpenHee 3HauYeHHE KOI(P(UIMEHTa, XapaKTepU3YyIOIIer0 BHUJT
MOBEPXHOCTH  cToka  (KondduIMEeHT  TOKpoBa), Ompenensercss  Kak
CpEIIHEB3BEIICHHAS BEJIMUYMHA B 3aBUCUMOCTH OT KO3 (PHUIIMEHTOB ISl Pa3IMUHbIX
BHUJIOB IMOBEPXHOCTEN;

t - pacueTHas NPOAOJKUTEIBHOCTh MOXs, paBHAs MPOAOJKUTEILHOCTH
NPOTEKAHMs JOKJEBBIX U TaJbIX BOJ MO MOBEPXHOCTU U TpyOaMm N0 PacyeTHOIO
y4acTka (CTBOpa), MUH,;

tcon - IPOJIOIKUTENBHOCTD MPOTEKAHUS JOXKJIEBBIX BOJ 10 YJIMYHOIO JIOTKA
WIM TpU HAIUYMM JOXKICHPUEMHUKOB B IIpeAeiax KBapraja [0 YIMYHOTO
KOJUIEKTOpA (BpeMsi MIOBEPXHOCTHON KOHILICHTPALINH ), MUH;

tcan - TPOJIOKUTENBHOCTD MPOTEKAHUS AOKIEBBIX BOJ 1O YJIWYHBIM JIOTKaM
110 TOXIETPUEMHHKA, MUH;

tp- MPOMOIKUTENBHOCTh MPOTEKaHHUs MJOXKAEBBIX BOJ MO TpydaMm [0
PacCUUTHLIBAEMOT0 CEUEHUSI, MUH,;

A, N - @§apaMmeTpbl,  XapaKTEepU3YIOIIHME€  HHTEHCUBHOCTb WU

IpOAOJIZKUTCIBbHOCTD JOXKIA JJIA KOHKpGTHOfI MCCTHOCTH,



Q- pacxoja TajbIX BOJA B JHEBHOE BpPEMs 3a Yachl CHErOTasiHUSI B TCUCHHE
CYTOK, JI/C;

Qou - pacUeTHBIN pacxo] MOBEPXHOCTHOTO CTOKA MPHU OTBEJCHUU HA OYUCTKY
(pacueTHasi TMPOU3BOJUTEIBHOCTh OYHMCTHBIX COOPYKEHUN TMOBEPXHOCTHBIX
CTOYHBIX BOJ), JI/C;

Qcr - pacyeTHBIM pacxo]i MOBEPXHOCTHBIX CTOYHBIX BOJ JISl ONpEJIeTICHUS
KpaTHOCTU pa30aBiieHuss (MaKCUMAaJbHBIA 3aperyJupOBaHHBIM PACXO]] CTOUYHBIX
BOJI I10CJIE OYUCTHBIX COOPYIKEHUIA), M>/c;

T’y - cpenHsis MPOJOIKUTEILHOCTD JOXKAEH B TAHHON MECTHOCTH, Y;

Cupe-  AOMyCTUMAsi  KOHLIEHTpalMsl — 3arpsA3HAIONIECTO  BEIIECTBA B
MIOBEPXHOCTHBIX CTOUHBIX BOJIaX, OTBOJAUMBIX B BOJHBIN 00BEKT, MI/IM;

Cp- (poHOBasi KOHLIEHTpALMs 3arpsi3HAIOIIETO BEIECTBA B BOJAE BOJHOIO
00bekTa, MIr/aM>;

Q¢ - cpenHuil 3a TUIPOJIOrMUECKUN CE30H pacxo Bojbl B (OHOBOM CTBODE,
M/c;

ITJIK - npeaenbHO AOMYyCTMMAasi KOHIICHTPALMS 3arpsI3HSIONIETO BEIIECTBA,
WJIM pernoHabHas HOpMa KauecTBa BOJbI BOIHOIO 00BEKTa, MI/IM’;

Qcr - pacueTHBI YacOBOW pacxoa CTOYHBIX Boja s ompeaencHus I1JC
3arpsA3HAIONINX BEIIECTB, M /4;

ITJIC - mpenenbHO MOMYCTUMBIN COPOC 3arps3HSIONINX BEIISCTB B BOIHBIN
00BEKT, I/4;

Np - KPAaTHOCTb pa30aBiIeHUs IOBEPXHOCTHBIX CTOYHBIX BOJ IPHU BBIMYCKE B
BOJIHBIH OOBEKT;

Qperpacx - MaKCHUMaJbHBIH pacxXoJ CTOKa OT PacyeTHOTO JOXKJs,
3aperyJaupoBaHHOro 1o pacxoay (cxema 2) W HampaBiIseMOTro CaMOTEKOM
HEMOCPEJICTBEHHO B aKKYMYJIMPYIOIIUKA PE3EPBYAp WA HA HACOCHYIO CTAHIUIO C
MOCJICAYIOIICH ePEeKauKOr B aKKyMYJIMPYIOIINI pe3epByap, JI/c;

Qcop.pacx -~ MAKCUMAJIBHBIN U30BITOUHBIN PACX0/] CTOKA OT PACUETHOTO JOXK/IS,
3aperyJaupoBaHHOro 1o pacxony (cxema 2) m cOpachlBaeMOro B BOAHBIA OOBEKT,

MHHYSI OUMCTHBIE COOPYKEHUS, JI/C;



Qcop.o5 - MAKCHUMAJIbHBINA M30BITOYHBIA PAacX0Jl CTOKa OT Pacuye€THOTO A0,
3aperyJIMpoBaHHOIO 1Mo 00beMy (cxema 1) ¥ cOpachlBAEMOIO B BOJHBIA OOBEKT,
MHUHYSI OYUCTHBIE COOPYKEHUS, JI/C;

Toero6 - MOMEHT BpEMEHM Haudajga IepeinBa M30BITOYHOIO 00beMa
JOXICBOI0 CTOKA OT pacdeTHoro aoxnas (cxemor 1 u 2) W3 aKKyMyJHPYIOMIETO
pe3epByapa (pa3ienuTeaIbHON KaMephl), MUH;

Trere - MOMEHT BpEMEHHM Hauajga cOpoca H30BITOYHOTO pacxoja

NOKIEBOr0 CTOKa OT pPAacyeTHOIO JOXKIs W3 Pa3IelUTENIbHOM KaMepsl IIpu
peryaupoBaHuu 1o pacxonay (cxema 1), MuH;

7P - MOMEHT BpPEMEHHM OKOHYaHHUS cOpoca H30BITOUHOTO pacxoja
NOXKIEBOrO CTOKa OT PAacyeTHOrO JOXKJs W3 pPa3IeilUTENIbHOM KaMepsl IIpu
perynupoBanuu 1o pacxony (cxema 1), 4;

W,"* - 00beM CTOKa OT PACUETHOTO O[S, MOCTYNHUBIIETO B PAacUETHBIH

CTBOPp I''TaBHOI'O KOJUICKTOPA C MOMCHTA Hadalila JOXKIA, M3;

Wi, - paboumnii 06beM pesepByapa HACOCHOMH CTaHIUH, M°;
Quc - MaKCUMabHas IPOU3BOIUTEILHOCTH HACOCHOM CTaHINH, JI/C;

T' - MOMEHT BpPEMEHH, IIPU KOTOPOM pacxod MHOXKIAEBOIO CTOKa,

MOCTYMAKOIIET0 B HACOCHYIO CTAaHIMIO, HAYMHAET MPEBBIINIATh €€ MAaKCUMAJIbHYIO
MIPOU3BOIUTEIIBHOCTD, Y;

T! - MOMEHT BpPEMEHH, IIpU KOTOPOM PACXOJ [OXKJIEBOrO CTOKa,

K

MOCTYTAOIIETO B HACOCHYIO CTAHIIMIO, MEPECTaeT MPEBHIIIATh €€ MaKCUMATbHYIO
MPOU3BOIUTEIHLHOCTD, U;

Tos- HOPMATUBHBIA TMEpPUON TepepaboTKH o0BbeMa JOKIEBOTO CTOKAa OT
pPacyYeTHOTO JIOXKJsl, OTBOJMMOTO HAa OYHUCTHBIE COOPYKEHHS C CEeTUTEOHBIX
TEPPUTOPUH U IUIOMIAJIOK IPEANPUATHH, Y;

Torer- MUHUMANbHAS TPOJOJDKUTEIHPHOCTh OTCTAWBAaHMS TIOBEPXHOCTHBIX
CTOYHBIX BOJ] B aKKyMYJIHPYIOIIEM pe3epByape, u;

T:n - cymMMapHas TPOJOJDKUTEIHHOCTh TEXHOJIOTHYECKUX TEPEPHIBOB B

paboTe OYMCTHBIX COOPYKEHUI B T€UEHHWE HOPMATHUBHOIO NEpuoja NnepepadoTKu



o0BbeMa JT0KIEBOTO CTOKA OT PACUETHOT'O OIS, U;

W;.,- cyMMapHBIii 00beM 3arpsi3HEHHBIX BOJI, OOPa3yIOIIUXCA OT Oneparui
OOCITy)KMBaHHUSI TEXHOJOTHYECKOrO0 OOOpYNOBaHUS OYHCTHBIX COOPYXCHHH B
TE€YeHHE HOPMATHMBHOIO MepuoAa NepepadoTKu o0beMa M0XKAEBOTO CTOKa OT
PacyYeTHOro 0K, M,

W Hesee™ - MaKCUMaJTbHBIA CYTOUHBIM 00BEM TaJIbIX BOJ] B CEpEIMHE MEepUOa
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3agjaHue Ha KypCOBOM NPOEKT HA TeMY

Ipunoxenue 1

«IIpoekTupoBaHue cucTEeMbI COOpPa, OTBEACHUS U OYUCTKH

MOBEPXHOCTHOI'0 CTOKA»

1. Mecto pacnonoxeHusi 00beKTa

2. HauMeHOBaHUE NPEATIPUATHUS

3. Inomans cToka

4. XapakTepUCTUKHU IIOIIAIN CTOKA

5. ,HaHHI)IG BOJOCMA-IIPUCMHHUKA CTOYHBIX BOJ

5.1. Pacxox 95% o0OecrieueHHOCTH

5.2. Kareropus Bojgoema

5.3. KagecTBO BOJibI B BOJOEME- MPUEMHHUKE CTOYHBIX BOJI
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5.4. Hanuuwme 30H BOJOINOIB30BaHMS,
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