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MNPEAUCJIOBHUE

Lenpro wu3ydeHHuss AMCHMIUIMHBI «OXpaHa OKpyXarouleidl cpeasl B
HedTerazoBoM jene» sBIsAeTCS (opMUpoBaHHME HaOOpa OOIIEKYJbTYPHBIX U
npodecCHOHANIbHBIX KOMIETEHIMH Oyaymiero OakajliaBpa MO HAalpaBlICHUIO
noaroroBku 21.03.01 «Hedrerazoroe aemnox.

3amauell OCBOEHHUS JAMCLMIUIMHBI SIBISETCS NPUOOPETEHHUE CTYIEHTaMU
3HaHUU 00 3KOJIOTUYECKOM YCTOWYMBOCTU MPUPOTHOM Cpelbl K TEXHOTEHHOMY
BO3JICMCTBUIO IIPOLIECCOB CTPOMTENIBCTBA M DKCIUIYaTallMM CKBAXKWH, TPAHCIIOPTA
HepTH ¥ Tra3a; MPaBOBOM OCHOBE OXPAaHbl OKPYKAIOUIEH MPUPOTHON Cpebl;
TEXHUKE W TEXHOJOTUU OUYUCTKH W YTUIU3AMUH OTPaOOTaHHBIX OYpPOBBIX
PacTBOPOB U IJIaMa; BIOOPE MPUPOI00XpaHHbIX Meponpustuii B HI'I.

Komnerenmuu o6yuatomierocsi, (¢opMupyeMble B pe3yJbTaTe€ OCBOCHHS
JTUCIUTIIMHBL:  CIIOCOOHOCTh  OIIEHWBATh PUCKHM W TNPUHUMATH MEPHI  TIO0
obOecrieueHnI0 0€30MaCHOCTH TEXHOJIOTMYECKUX TMPOIECCOB B HedTerazoBoM
HPOM3BOJICTBE, 3aIUThI HEJIP U OXpaHbl OKpyxkaroteit cpeap — OIK-4.

B pesynbrate OCBOEHUS AMCHUIUIMHBI OOYYAIOIIMICS JIOJDKEH: 3HATh: -
npaBuiia 0e30macHOi paboThl B Ja00OpaTOpUsX; - OPraHU3ALMOHHBIE U MPABOBBIC
CpPEACTBA OXpaHbl OKPYXKAIOWIEW Cpenbl; yYMETb: - TPaMOTHO MCIOJIb30BAThH
HOPMATHUBHO-TIPABOBbIE aKThl MpHU pabOTE C HKOJOTMYECKON TOKyMEHTauueu; -
NPUMEHSITh B  MPAKTUYECKOW  JIEITENIbBHOCTH  NPUHIUIIBI  PAlMOHAIBHOTO
UCIIOJIb30BAaHUSI  MPUPOJHBIX  PECYpPCOB; BIaAETh: - METOAaMu  BbIOOpa

pallMOHANBHOTO CMOCO0Aa CHIKEHMSI BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpeny.



IpakTnueckoe 3ansiTue Ne 1. OcHoBHbIE TPeOOBaHMSI B 00/1aCTH OXPaHbI

OKpY Kamllei cpelbl HA NPeANPUATHAX HepTerazoBoro KOMILJIEKca

Lenps 3anHatust: «O3HAKOMUTBCA C  OCHOBHBIMH  HOPMAaTHBHBIMU
JOKYMEHTaMU M WX TpPeOOBaHUSIMHU B OOJACTH OXpaHbl OKPYKaloIIeH cpeabl B
He(Tera3oBoi oTpaciny.

OpranuzanuonHast opMa 3aHATHS — TPATUITMOHHAS.

[Io ®denepanpHOMYy 3akoHy «OO0 OXpaHe OKpPYXKAIOMIEH Cpeap» OT
10.01.2002 Ne 7-®3 tpeboBanus B 00JaCTH OXpaHbl OKPYKAIOIIEH Cpembl (manee
TaK)Ke — IPUPOI0OXPAHHBIC TPEOOBAHUS) — ITO MPEABIBISIEMbIE K X031 CTBEHHOM
U WHOW [IeATeTLHOCTH OOS3aTeNbHBIC YCIOBHUS, OTrPAaHUYEHUS WIA WX
COBOKYITHOCTh, YCTAaHOBJICHHBIE 3aKOHAMH, WHBIMA HOPMATUBHBIMH IPABOBHIMU
aKTaMu, MPUPOJTOOXPAHHBIMU HOPMAaTHBaMH, TOCYAAPCTBEHHBIMH CTaHIAPTAMH B
o0nacT OXpaHbl OKPY>KAFOIIEH CPEIbI.

B o6mieM Busie mpupoi0oXpaHHbie TpeOoBaHUS K 00BbeKTaM He(dTerazoBoro
KoMIuiekca chopmynupoBanbl B cT. 46 ®DenepanbHoro 3akoHa «0O0 oxpaHe
okpyxatomei cpeas» (B pen. deaepanbHoro 3akona ot 18.12.2006 Ne 232-D3)
«TpeboBanusi B 007IacCTH OXpaHbl OKPYXKAIOIIEH Cpenbl MpU pPa3MEIICHUH,
MIPOCKTUPOBAHUH, CTPOUTEIBCTBE, PEKOHCTPYKIIMH, BBOJIE€ B OSKCIUTyaTaIllUI0 H
OKCIUTyaTallil  OOBEKTOB  He(Tera3zoqoO0bIBAIONINX IMPOU3BOJACTB, OOBEKTOB
nepepadoOTKH, TPAHCIOPTUPOBKH, XpaHEHUS W peanu3anuu HedTHh, raza u
IPOAYKTOB UX MEPEPadOTKID).

[TpaBOBBIE HOPMBL:

1. Pa3menienue, mpoeKTUPOBAHNE, CTPOUTETHLCTBO, PEKOHCTPYKIIHSI, BBOI B
IKCIUTyaTaII0 M JKCIUTyaTalusi 00bEKTOB He(dTera3zoro0bIBaONINX TPOU3BO/ICTB,
00BEKTOB TMepepabOTKH, TPAHCIIOPTHUPOBKH, XpaHEHUS M peanu3aluu HedTH, ra3a
U TPOAYKTOB WX TMepepabOTKH JOJKHBI OCYIIECTBISTHCS B COOTBETCTBHH C

TpC6OBaHI/IHMI/I, YCTAHOBJICHHBIMH  3aKOHOJATCJIbLCTBOM B obnactu OXPaHbI
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OKpY>Kalollen Cpeibl.

2. Ilpu pasmMeleHny, MPOEKTUPOBAHUM, CTPOUTENIBCTBE, PEKOHCTPYKIIMH,
BBOJIC B OKCIUTyaTallMi0 W OKCIUTyaTallid OOBEKTOB He(Tera3omo0bIBarOIIIX
POU3BOJACTB, OOBEKTOB MEepepadOTKH, TPAHCIOPTUPOBKH, XpaHEHUS W
peanm3anuun  HedTH, Ta3a W  TPOAYKTOB WX  TNEpepadOTKU  JTOJHKHBI
npexycMaTtpuBathcs AG(EKTUBHBIE MeEphl MO OYUCTKE W 00E3BPEIKUBAHHIO
OTXOJIOB  NPOM3BOJCTBA U cOopa HedTsHOrOo (MOMYTHOro) Taza H
MUHEPATN30BAaHHON BOJBI, PEKYJIBTUBAIIMN HAPYIIEHHBIX U 3arPsI3HCHHBIX 3€MeITb,
CHMKEHHUIO HETaTUBHOIO BO3JCHCTBUS Ha OKPYXKAIOIIYIO Cpely, a TaKke IO
BO3MEILICHUIO BpeAa OKpYyXarolled cpeae, TMPUYUHEHHOTO B  MPOIECCE
CTPOUTETHCTBA U IKCILTyaTaINH YKa3aHHBIX 0OBEKTOB.

3. CTpouTeNnbCTBO U HIKCIUTyaTalus OOBEKTOB He(Tera3o100bIBaAIOIMINX
MPOU3BOJCTB, OOBEKTOB TEpepadOTKH, TPAHCIIOPTUPOBKH, XpPaHCHHUS U
peanmu3anuu. OCHOBHBIE TPeOOBaHMs B 00JIACTH OXPaHBI OKPYKAIOIICH Cpenbl Ha
npeanpusaTHIX HedTerazoBoro komiiekca (cr. 23, m. 1, 2), OCyIIECTBICHHIO
BBIOPOCOB Ha OCHOBAaHUH pa3pemicHuit (cT. 23, 1. 4), COONIOICHNI0 YTBEPIKACHHBIX
TEXHOJIOTMA U HOPMAaTHUBOB KadecTBa OKpyKaromieh cpeabl (ct. 39) oTpakeHbI U
KOHKpeTu3npoBanbl B OenepanpbHoM 3akoHe «O0 oxpaHe aTMOCPEPHOTO BO3TyXa»
or 04.05.1999 Ne 96-®3 (ct. 12, 14, 16). Ilopsmok pa3pabOTKH HOPMAaTHBOB
npenenbHo  momyctuMmbix  BeiOpocoB  (IIJIB) ompenmenen mocTtaHOBIEHHEM
[IpaButensctBa PO ot 02.03.2000 Ne 183 «O HOpmaTHBaxX BBIOPOCOB BPEIHBIX
(3arpsI3HSAIONMINX) BENMIECTB B aTMOC(EpHBI BO3AYyX M BPEIHBIX (PH3NUECKUX
BO3JICCTBUM Ha Hero». Pa3zpaborka HopmaTuBoB I1JIB ocymiecTBisiercs: B Hamen
ctpane yxe okojio 30 ner B coorBerctBuu ¢ ['OCT 17.2.3.02-78 «OxpaHna
npupoasl. ATMocdepa. [IpaBuna ycTaHOBIEHUS JOIMYCTUMBIX BHIOPOCOB BPEIHBIX
BCIIECTB  NPOMBIIUICHHBIMU  TpeAnpusTusiMu».  HopMmatuBel  KadecTBa
aTMOC()EpHOr0  BO3/yXa YCTAHOBJEHbl B TUTMEHUYECKUX  HOPMATHUBAX,
YTBEPXKIECHHBIX IOCTaHOBJIEHWEM [7naBHOro canurapHoro Bpawa P®: T'H
2.1.6.1338-03 «IIpeaensHo AOMyCTUMbIE KOHIIEHTPAIIMH 3arpA3HSIONINX BEIIECTB

B aTMocepHOM BO3yXe HaceldeHHbIX MecT» (¢ qom. u u3Mm. ['H 2.1.6.1765-03, 'H
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2.1.6.1983-05 u I'H 2.1.6.1986-06) u I'H 2.1.6.1339-03 «OpueHTHPOBOUHBIC
Oe3omacHble YPOBHU BO3JCUCTBUSL 3arps3HSIONIMX BEIIECTB B aTMOc(hepHOM
BO3/yXe HaceleHHBIX MecT» (¢ mom. u u3M.). [Ipu pazpabotke HopmatusoB I[1/1B
yUuTHIBatOTCSl caHuTapHbie npaBwia CanlluHuumn nedtu, raza u mpomykToB HX
nepepaboTKU  JOMYyCKAalOTCS MPU  HAJMYMU  MPOEKTOB  BOCCTAHOBJICHUS
3arpsi3HEHHBIX 3€Mellb B 30HaX BPEMEHHOTO U (MJIM) MOCTOSIHHOTO OTBOJA 3€MEJb,
MOJIOKHUTENBHOTO  3aKJIIOYEHHUS TOCYJAPCTBEHHOM  SKCHEPTU3bl  MPOEKTHOU
JIOKyMEHTAI1H.

4. CTpoUTENbCTBO M OKCIUTyaTamusi OOBEKTOB HedTera3o100bIBaIOIINX
MIPOU3BOJICTB, OOBEKTOB IMEpepadOTKU, TPAHCIIOPTHUPOBKU W XpaHEHHUS HeDTH U
ra3a, pacHojIO)KEHHBIX B aKBAaTOPUAX BOJHBIX OOBEKTOB, HA KOHTHHEHTAJIBHOM
menbhe U B HCKIIOUUTEIBHOW 3KOHOMHUYECcKoi 30He Poccwuiickoit Deneparui,
JOMYCKAIOTCA MPU HAJUYUKM TOJIOKHUTENIbHBIX 3aKJIIOYEHUI TOoCyIapCTBEHHOM
AKOJIOTMUECKON  AKCMEPTHU3bl, TOCYNAapCTBEHHOM  OSKCIEPTH3bl  MPOEKTHOU
JOKYMEHTAIlMd M HMHBIX YCTAHOBJEHHBIX 3aKOHOJATEIbCTBOM TOCYJAPCTBEHHBIX

OKCIICPTHU3 IMMOCJIC BOCCTAHOBJICHUS 3arpASHCHHBIX 3€MCJIb.
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Pucynoxk 1. — CtpoutenbcTBO 3aB0/Ia B paMKax npoekra«Caxanua-2»

Ha 00bexThl HepTerazoBoro KOMIUIEKCa paclpOCTPAHSIIOTCS BCe TPEOOBAHMS
K CyOBEKTaM XO3SIMCTBEHHON IEATEIbHOCTH B O0JACTH OXpaHbl OKpy:Karouien
cpenbl. OCHOBHBIE U3 ATUX TpeOOBaHMIA OTpaxeHsl B cT. 23, 24, 30, 32-39, 51, 52,
54,55, 61, 67, 73 tagHOTO 3aKOHA.

TpebGoBanuss B 007IacCTH OXpaHBI OKpYXKAIOMIEH Cpeapl, COAEpXKaIIuecs B
yYKa3aHHBIX CTaThsX, TECHO CBS3aHbl C HOPMaMU JIPYruX (penepaibHbIX 3aKOHOB U
KOHKPETHU3UPOBAHBI B TI0/I3aKOHHBIX HOPMATUBHBIX TTPABOBBIX aKTaX.

TpeboBanust 1o pa3paboTke HOPMATHUBOB JOMYCTHUMBIX BBIOPOCOB H
TEXHMYECKUX HOpMATHUBOB (CT. 23, m. 1, 2), OCYIICCTBICHHIO BLIOPOCOB Ha
OCHOBaHWU paspenieHuid (ct. 23, 1. 4), COOII0EHUIO YTBEP)KICHHBIX TEXHOJOTHI
U HOPMAaTHBOB KadecTBa oOKpyxaromed cpeabl (ct. 39) oTpakeHbl WU
KOHKpeTu3upoBanbl B OenepanbHoM 3akoHe «O0 oxpaHe aTMOCPEPHOro BO3IyXay
ot 04.05.1999 Ne 96-®3 (cT. 12, 14, 16).

[Topsimok pa3pa®OTKUM HOPMATHMBOB MPENEIbHO AOMYCTUMBIX BBIOPOCOB
(ITAB) onpenenen nocranopienreM [IpasutensctBa P® ot 02.03.2000 Ne 183 «O
HOpPMATHBaxX BBIOPOCOB BPEIAHBIX (3arps3HSAIONIMX) BEHIECTB B aTMOCHEPHBIN
BO3MIyX U BPEAHBIX (PM3MYECKUX BO3ACHCTBUI Ha HEeTo». PazpaboTka HOpMATHBOB
[TAB ocymecTtBisieTcss B Hamield cTpaHe yxe okono 30 JeT B COOTBETCTBHH C
I'OCT 17.2.3.02-78 «Oxpana npupoasl. Atmocdepa. [IpaBuia ycraHoBIEHUS
JOMYCTUMBIX BBIOPOCOB BPEIHBIX BEIIECTB MPOMBIIUICHHBIMUA MPEATPUITUIMI.
HopmaTtuBel kauecTtBa armMoc(epHOTO BO3ayXa YCTAaHOBJIEHBI B TUTHEHHYECKUX
HOPMAaTHBAaX, YTBEPKICHHBIX IOCTAHOBJIIEHUEM [ TaBHOTO caHuTapHOro Bpada PO:
I'H 2.1.6.1338-03 «lIlIpenenbHO [ONMyCTUMBIE KOHIEHTPALIUKM 3arps3HSAIOIINX
BEIIECTB B aTMOC(PEpPHOM BO3[yXe HacCeleHHbIXx MecT» (¢ gom. u u3m. I'H
2.1.6.1765-03, TH 2.1.6.1983-05 u I'H 2.1.6.1986-06) u I'H 2.1.6.1339-03
«OpHEeHTUPOBOYHbIE OE30MaCHbIE YPOBHU BO3JEHCTBUS 3arpsI3HSIIONINX BEUIECTB B
aTMoc(epHOM BO3JyXe HAacCeJIeHHbIX MecT» (¢ mom. u u3M.). [Ipm paspabotke

HopMaTuBoB [I/IB yuuteiBatoTcsi canutapusie mpaBuwia CanlluH 2.1.6.1032-01
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«l'urnennyeckue TpeOOBaHUSA K OOECIEUYEHHIO KayecTBa aTMOC(HEpPHOro BO3AyXa
HAceJeHHBIX MecT». Pa3spelieHus Ha BbIOPOC 3arpsA3HSIONIUX BEIIECTB B
atMoc(epHbI BO3MyX BBIAAIOTCS B COOTBETCTBUU ¢ TIpukazamu DepepanbHON
CIy’)kObl TI0O 3KOJOTHYECKOMY, TEXHOJOTHUYECKOMY U aTOMHOMY Haa30py
(Poctexnanzop) ot 07.02.2007 Ne 56 u ot 19.02.2007 Ne 84.

TpeboBanust denepanpHoro 3axkoHa «OO0 oXpaHEe OKpY’KaloUIEeH Cpeasl B
OTHOILIEHUU OXpaHbl O30HOBOTO CIJIOSi aTMOC(EpPbI» HE OTPAXKEHbl B JPYrUX
denepalbHbIX 3aKOHAX U PEATM3YIOTCS B HOPMAaxX CHEIUAIbHBIX MOCTAHOBIICHUN
[IpaButensctBa P® 0 perynmupoBaHHM NPOU3BOACTBA, MOTPEOJIEHUs, BBO3a B
Poccuio u BeiBo3a u3 Poccun o3onopaspyiaromux semects (ot 08. 05. 1996 Ne
563, ot 05.05.1999 Neo 490, ot 09.12.1999 Ne 1368, ot 19. 12. 2000 Ne 1000, ot
27.08.2005 Ne 539). PaspemicHre Ha TpaHCTPAHHUYHOE IEPEMEIICHHUEC
030HOPA3pPYIIAOIIMUX BEIIECTB W COJAEp)Kallel HX MPOAYKIHMU BBIIAECTCA B
COOTBETCTBHUH C TIpuka3zoM Pocrexnanzopa ot 24.09.2004 Neo 101.

TpebGoBanus 00 oxpaHe OKpYKaroIIe cpeibl OT HEraTUBHOTO (PU3NYECKOTO
BO3/CUCTBUS (CT. 55) He MpEANoNararoT MOJYyYeHHsS KaKUX-IU0O0 pa3pelieHuil u
peanu3yloTcs B HOPMax 3aKOHOJATEIhCTBA O CAHUTAPHO-3MUIEMHUOIOTMYECKOM
ONaromoyiyunyd HaCeJIeHHWs MyTeM YCTAHOBJECHHS HOPMATHBOB IIPENEIbHO
JOMYCTUMBIX YPOBHEW TakuX BO3JeHCTBUU. PaccMoTpeHHbIe Bblllle TpeOOBaHUS
cT. 23 u 39 @enepanpHoro 3akoHa «OO0 oxpaHe OKpyXKawolield cpeasd» B
OTHOIIEHUU COpPOCOB 3arps3HEHUNl B BOJHBIE OOBEKTHI B HACTOSIIEE BpeMs
NPAKTUYECKU HE KOHKPETHU3UPOBAHBI M, MO CYIIECTBY, OKa3aJUCh B IMPAaBOBOM
«BaKyyme», T.6. OHU HE CBSI3aHbl C HOPMaMu JPYyTUX 3aKOHOB U Jlaxe
npotuBopeyar uM. B HoBoM omHOoM komekce P® ot 03.06.2006 Ne 74-@3
COJIEPKUTCS JIMIIb pPaMOYHOE TpeOOBaHHME YCTAHOBJIEHUS U COOJIOJEHUS
HOPMATHUBOB JIOMyCTUMOT'O BO3JIEHCTBUS HA BOJIHbIE OOBEKTHI, YTO HE UJCHTUYHO
MOHATHUIO cOpOca 3arps3HsIOUMX BellecTB. [Ipu 3ToM yTpaueHbl IPUMEHSBIINECS
paHee I pa3pabOTKH HOPMATHBOB TMpeaesibHO aomycTuMbix cOpocoB (I1J1C)
HOpPMAaTHUBBI KayecTBa BOJIbI B BOAHBIX 00BEKTaX, KOTopble coaepxkan «llepeuenp

pBI6OX03HﬁCTBCHHBIX HOPMATHUBOB: NPCACIBbHO OOMYCTHMBIC KOHICHTpALUH
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(ITIK) u opuenTHpoBOYHO Oe3omacHbie ypoBHU BozzeicTBus (ObYB) Bpemnbix
BEIIECTB JUJI1 BOABl BOJHBIX OOBEKTOB, HMEIONIMX pPbIOOXO3HCTBEHHOE
Ha3zHadeHue» (yTBepkaeH [ocymapcTBeHHBIM KOMUTETOM P® 1o pbIOOJIOBCTBY
28 anpens 1999 r., Ne 96), nmockonbky o denepanpaomy 3akony ot 03.06.2006
Ne 73-®3 (c1. 4) co nHA BBeIeHUS B JielicTBUE HOBOTO BojHOro kojekca (T.e. ¢
01.01.2007) 3akononmarenbHbie akThl CCCP, coneprkaniue HOpMBI, peryIupyIOIIe
BOJIHbIE OTHOIIEHUS, TPU3HAIOTCS HeaehcTRyoumMu. [1o cymiecTBy, B HacTosee
BpeMs pazpabotka IIJIC permaMeHTHpYyeTCsl TOJIBKO 3aKOHOJATEIBCTBOM O
CaHUTApHO-3MUAEMHOJIOrHYeckoM Onarononyunud. B coorBerctBum ¢ CanlluH
2.1.7.980-00 «I'uruenuyeckue TpeOOBaHUS K OXpPaHE IMOBEPXHOCTHBIX BOJI»
(pazmen 6) mius OOBEKTOB, COpPACBHIBAIOIIMX CTOYHBIC BOJBI, YCTaHABIMBAIOTCS
HOpPMATHUBBI TpeneabHo gomyctuMbix copocoB (IIJIC) BemectB B BOAHbBIE
00BEKTHI, KOTOPBIE YTBEPKAAIOTCS CIEIUATHHO YIOJHOMOYCHHBIMUA OpraHaMU TI0
OXpaHe OKpY>Kalollel MPUPOIHOI Cpe/bl TONBKO MOCIE COTNIACOBAHMS C OpraHaMu
U yupexaeHus MU rocygapcrsennon COC.

[TIJIC ycTraHaBmMBaIOTCA I KaXIOTO BBITYCKAa CTOYHBIX BOJ U Ka)KIOTO
3arps3HSIONIETO BEIIECTBA, B TOM YHUCIE MPOIYKTOB €ro TpaHC(HOpMaILIMU, UCXOs
U3 YCIOBHUS, YTO WX KOHIIGHTpPAIlMd HE OyAyT NPEBHIIIATh TUTHCHUYCCKUE
HOPMATHUBBI XUMUYECKUX BEIIECTB U MUKPOOPTaHU3MOB B BOJI€ BOJIHOTO OOBEKTA B
ctBope He nanee 500 M ot mecra Boinycka. [Ipu pacuere [1JIC accumunupyromnias
CIOCOOHOCTh BOJIHBIX OOBEKTOB HE JOJKHA YYUTHIBaThCA. [lpm Hammumm B
CTOYHBIX BOJAX XMMHUYECKHX BEIIECTB, COJACPKAIIMXCA B BOJie (DOHOBOTO CTBOpa
(mpunsitoro s pacuera I1JIC) na yposne IIJK, B pacuerax [1JIC He A0KHBI
YUUTBIBATHCS MPOLECCHI pa30aBICHHUS.

B coorBercTBru ¢ CanlluH 2.1.7.980-00 Bogomosis3oBaTeny 00s13aHbI:

— TpPOBOAWTH  COTJIACOBAHHBIE C OpPraHaMH W YYPESKICHHUSIMHU
rocyaapctBeHHo COC wiM 1O MNPENNUCaHUsIM  YKa3aHHBIX OPraHoB M
YUpPEXKACHUN OpraHU3allMOHHO-TEXHUYECKHE, CAHUTAPHO-3IHIEMHOJIOTHYECKUE
VI WHBIE MEpPONPUATHS, HAIMpaBICHHbIE HA COONIOJCHUE THUTHEHHYECKUX

HOPMATHUBOB Ka4€CTBA BOJAbLI BOJHBIX O6’I)CKTOB;
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— oOecreunBarh MpoBeJeHUE paboT Mo OOOCHOBAHHUIO OE30MAaCHOCTH U
0€3BpPEHOCTH JJIs 3I0pPOBbs YEJIOBEKAa MAaTEPUAJIOB, PEar€HTOB, TEXHOJOTUYECKUX
IPOLECCOB M YCTPOMCTB, HCIIOJIBb3YEMbIX IMpPH OYHCTKE CTOYHBIX BOJ, B
KaHaJM3alMOHHBIX, THAPOTEXHUYECKHX COOPYKEHHUSAX U JPYTHX TEXHHUYECKUX
00BEKTax, KOTOPbIE MOTYT IIPUBECTH K 3arpsA3HEHHIO TOBEPXHOCTHBIX BOJ;

— o0ecrneunBaTh KOHTPOJIb COCTaBa COPAChIBAEMbBIX CTOYHBIX BOJ] M KAU€CTBa
BOJIbI BOJIHBIX OOBEKTOB;

— CBOEBPEMEHHO, B YCTAaHOBJIECHHOM IMOpsiIKe, UHPOPMHUPOBATH OpPraHbl U
yupexenuss rocynapcrBeHHOH COC 00 yrpo3e BO3HUKHOBEHUS, a TaKKe IpHU
BO3HMKHOBEHUHM aBapUIHBIX CHUTyaluid, MPEACTABIAIOIIUX OMNACHOCTh JUIA
3JI0POBBSI HACEJICHUS WIIH YCIOBUI BOJIOTIOIb30BAHUSI.

HopMmatuBbl kauecTBa BObl BOAHBIX OOBEKTOB, AEUCTBYIOLIUE B HACTOSIIIEE
BpeMs, YCTAaHOBJIIEHbl B THrueHu4ecknx HopmatuBax ['H 2.1.5.1315-03
«IIpenensHo pomyctumble koHueHtpauuu (I1/IK) xumuueckux BewiecTB B BOAE
BOJHBIX  OOBEKTOB  XO3SMCTBEHHO-IIUTBEBOTO U KYJBTYpPHO-OBITOBOTO
Bojaonons3oBanus» U I'H 2.1.5.1316-03 «OpueHTUpOBOYHO TOMYCTUMBIE YPOBHHU
(OY) xumMHuecKkux BELECTB B BOAE BOAHBIX OOBEKTOB XO35ICTBEHHO-IIUTHEBOTO
U KyJBbTYPHO-OBITOBOTO BOJOIOJIb30BAHMS», KOTOPHIE CYIIECTBEHHO MSTrde paHee
YIOMSIHYTBIX HOPMAaTHBOB ISl PbIOOXO3SIMICTBEHHBIX BOJOEMOB. PaspenieHue Ha
cOpoC  3arpsi3HSIOIIMX BEUIECTB BBIJACTCSI B COOTBETCTBUM C IPUKA30M
Pocrexnamzopa ot 10.07.2006 Ne 675.

[IpaBoBbIE HOPMBI, PETYIUPYIOLINE YCTAHOBICHUE JTUMUTOB HA BBIOPOCH U
copocsl (c npesbimenueM [1/1B unu T1JIC), conepkatcs B mpukase Poctexnaazopa
ot 20.02.2007 Ne 87.

HenocpeactBeHHO ¢ TpeOOBaHUSIMU HOPMHUPOBAaHMS BBIOPOCOB U cOpPOCOB
3arpsi3HAONIMX BELIECTB B LEJAX OXPaHbl aTMOC(EPHOro BO3AyXa M BOJHBIX
00BEKTOB CBsI3aHO TpeboBaHue PenepalibHOTO 3aKkoHA «O0 OXpaHe OKpyKarolien
cpenb» (cr. 52) MO yYCTaHOBICHWIO 3alllUTHBIX W OXpPaHHBIX 30H. Pa3mep
CaHUTApPHO- 3AIIUTHBIX 30H U YCJOBHS JIEATEIBHOCTH B MpeAeNiaX UX TePPUTOPUU

pernamentupoBanbl CanlluH 2.2.1/2.1.1.1200-03 «CanutapHO-3alIUTHBIEC 30HBI U
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caHuTapHas KiacCUpUKAIMSA MPEAIPUITHIH COOPYKEHUH M HHBIX OOBEKTOBY,
BOJI0OXPaHHBIX 30H — BogubiM kozekcom ot 03.06.2006 Ne 74-D3 (cr. 65).

TpeboBanust degepanbHoro 3akoHa «OO0 oxpaHe OKpYXaroulel cpeab»
(ct. 24, 30, 32, 33, 36, 38, 39, 51) B oTHOIICHMH OOpaIICHHUS C OTXOAaMH
JOTIOTHEHBI ¥ KOHKpPETHU3WpoBaHbl B HopMmax DenepanpHbix 3akoHOB «O
JMTIEH3UPOBAHUN OTMIEIBHBIX BUIOB JesATENbHOCTH», «O0 0TX0AaX MPOW3BOICTBA
u notpebneHus», «O0 oxpaHe arMmocdepHOro Bozayxayn, «O0 3KOJIOTrHYECKOU
aKCIepTU3e», «O 0€30MaCHOCTH THAPOTEXHUYECKUX COOPYKEHUI.

B cootBercTBUU ¢ DenepanbHbIM 3aKOHOM «O0 0TXOJaX MPOU3BOJACTBA U
notpedsenusn» ot 24.06.1998 No 89-®d3 (c mom. u W3M.) WHIWBHAYyaJbHbBIC
MPEANPUHAMATETTH U IOPUIUYECKUAE JUIA, OCYIIECTBISIONINE EATeIbHOCTh B
obrmactu oOpaimieHuss C OTXOJaMH, pa3padaThIBAIOT MPOEKTHI HOPMATHBOB
o0pa3oBaHMsl OTXOJOB M JMUMHUTOB Ha HUX pa3melneHnue. [lopsgok pa3paboTku u
YTBEPKIAEHUs ITUX IPOEKTOB OIpeaeneH nocranosnenueM Ilpasurensctea PO ot
16.06.2000 Ne 461 u nmpukazom MuUHHCTEpCTBA MPUPOAHBIX pecypcoB PD ot
11.03.2002 Ne 115. Ilpu pa3zpaboTke M yTBEP>KIECHHUH HOPMAaTHUBOB OOpa30BaHUS
OTXOJIOB peaU3yI0TCs TpeOOBaHUS 3aKOHOIATENHLCTBA O OE€30MaCHOM pa3MEUIEHUU
OTXO/IOB.

HawnbGonee 3HaunMbIM SBIIsIETCS TpeOOBaHUE O JIMIICH3UPOBAHUHU B 001aCTH
oOpalieHust ¢ onacHbIMM OTXOJIaMHU, YCTaHOBJIEHHOE (hesiepanbHbIMU 3aKkoHAMU «O
JMIICH3UPOBAHUU OTACIBHBIX BHUAOB jesrteabHOocTH» (cT. 17) m «O0 orxomax
npou3BojACTBa U moTpednenus» (ct. 9). I[lo mocranoBnenuto [IpaButenbcrBa PO
oT 26.08.2006 Ne 524 «O6 ytBepxacHuu IlonoxxkeHuss o NUIEH3UPOBAHUU
NEATEILHOCTH MO COOpY, MCIOIb30BAHUIO, 00E3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
Pa3MEIIEHUIO OMACHBIX OTXOJOB» JIJIsl TIOJYYCHHs JIMIICH3UU Ha OCYIIECTBICHHE
NEATETLHOCTH MO COOPY, MCIOIB30BAHUIO, 00E3BPEKUBAHUIO, TPAHCIIOPTHPOBKE,
pa3MENICHUI0 OIACHBIX OTXOJOB (Jajiee — JUIEH3UsI) COUCKATENb JIUICH3UU
MIPEJICTABIISIET B JIUIICH3UPYIOMIUNA OPTaH CISAYIOMNE TOKYMEHTHI:

a) 3asBICHHE O TPEIOCTABICHUU JUIEH3UMH ¢ JOKYMEHTHI (KOIHH

JIOKYMEHTOB), YKa3aHHble B 1I. 1 cT. 9 denepanbHoro 3akoHa «O JUIEH3UPOBAHUU
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OTJIENbHBIX BUJIOB JIEATEILHOCTH;

0) nmepeyeHb OMACHBIX OTXOJOB, C KOTOPHIMH MPEIOaraercs
OCYIIECTBISATh JCATENIBHOCTh MO0 COOpy, KCIOJB30BaHUIO, O0E3BPEKUBAHUIO,
TPAaHCTIOPTUPOBKE, pa3MENICHUIO (C yKa3aHWEeM HaWMMEHOBAaHMS OTXOJla COTJIAcHO
®denepaibHOMY KJIaCCU(PUKALMOHHOMY KaTaJlory OTXOJOB, BHJAa M Kjacca
OTIACHOCTHU JIJISl OKPY’KAIOIIECH CPEbl M 3[I0POBbSI YEIIOBEKA, a TAKXKE CBEICHUHN O
COCTaBE OTXOJIOB);

B) KOTHS TMOJIOKUTEIHHOTO 3aKIIOUCHUS TOCYAApPCTBEHHOM AKOJIOTHYECKOM
AKCIIEPTU3bl MATEPUAIIOB, IPEACTABICHHBIX JIJI1 000OCHOBAHUS JIMIICH3UU;

I') KONUU CBUACTEILCTB (CEpTU(PHUKATOB) Ha MpaBO PabOTHI C OMACHBIMHU
0TXO/aMH, MOATBEPKIAOIINX PO eCCUOHATBHYIO MOATOTOBKY
WHIUBUYAIIBHOTO TMPEANPUHUMATENS] WM PaOOTHUKOB IOPUIAUYECKOTO JIMIIA,
OCYIIECTBISIONINX ACITEIBHOCTh MO COOPY, MCIOIh30BAHUIO, 00E3BPEIKNBAHMIO,
TPAHCTIOPTUPOBKE, PA3MEIIEHUIO OMTACHBIX OTXO/IOB;

1) KOIIMU JOKYMEHTOB, MOATBEPKIAIOIINUX HATUYHUE Y COMCKATENS JIUIEH3UN
(fMIIeH3WaTa) MPUHAJICKAMUX €My Ha TpaBe COOCTBEHHOCTH WJIM HAa HWHOM
3aKOHHOM OCHOBAaHMM MPOU3BOJICTBEHHBIX MOMEIICHHH, O0OBEKTOB pa3MeleHUs
OTIACHBIX OTXOJIOB, CIEIUAM3UPOBAHHBIX YCTAHOBOK 10 00€3BPEKUBAHUIO
OMAacHBIX OTXOJIOB, CIEMAIBHO O0OPYAOBAHHBIX M CHA0XKEHHBIX CHEIHAIbHBIMU
3HaKaMd  TPAHCIOPTHBIX  CPEACTB,  COOTBETCTBYIOLIMX  YCTaHOBJICHHBIM
TpeOOBaHUSM;

€) KOMHUS CAHUTAPHO-3MHIEMHOJOTUYECKOTO 3aKIIOUEHUS O COOTBETCTBUU
CaHWUTApHBIM  TpaBWJaM  JCATENBHOCTH 1O  cOOpy,  HCHOJB30BAHMUIO,
00€3BpEeKUBAHNIO, TPAHCTIOPTUPOBKE, PA3MEIICHUIO OTIACHBIX OTXOJIOB.

Kak BugHO u3 paccmoTpeHHOro Bbilie [lonoxeHus, IHIIEH3UPOBAHUE
NEATEILHOCTH MO0 COOpY, MCIOIb30BAHUIO, 00E3BPEKUBAHUIO, TPAHCIIOPTHUPOBKE,
pPa3MEIIEHHUIO OTMACHBIX OTXOJOB aKTHUBU3UPYET BBINMOIHEHUE TaKUX TPEOOBAHMIA,
comepxammmxca B DenepanbHoM 3akoHe «OO0 o0TX0AaxX NPOU3BOACTBA H
noTpeOJIeHUs», KaK MacopTH3AMMsI OMAaCHBIX 0TX0J0B (cT. 14), moAroToBKa JIMII,

JOMYIIEHHbIX K OOpalleH’ui0 ¢ omacHbIMH otxomamMu (cT. 15), Oe3omacHoe
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TPAHCIOPTHPOBaHUE OTX0MO0B (cT. 16), ocCyIIecTBIiEHUE MPOU3BOJACTBEHHOIO
KOHTPOJIS B 001aCTH 00pallieHust ¢ 0TXoaMu (CT. 26), 1 COOTBETCTBYIOIIUX HOPM,
COJlep)KalIMXcsd B TMOA3aKOHHBIX akTax. Kpome Toro, JHIeH3UpOBaHUE
aKTUBU3HUPYET TPUMEHEHHE HOPM JPYTHX OTpacield 3aKOHOAATENhCTBA: O
CaHUTAPHO-3MUAEMHOJIOTMYECKOM  Onaromoisyuyud (B 4acTu  0€30MacHOTO
oOpallileHusi ¢ 0TXOJaMU Ha TEPPUTOPUH HACEICHHBIX MYHKTOB), O TEXHHYECKOM
perynmupoBaHu (B YacTH TIOATBEPXKIACHHUS COOTBETCTBHS YCTaHOBOK TIO
00e3BpEKUBAHUIO OMACHBIX OTXOJIOB) U T.II.

TpeboBanust denepanpHoro 3akoHa «O0 oxXpaHe OKpY)KArOIICH cpeap» B
OTHOIIICHWH BOCCTAHOBJICHHS M peKylbTUBanuu 3eMeib (cT. 37-39) ocobo
yKa3aHbl TPUMEHHUTEIBHO K OOBEKTaM He(TerazoBoro Komiuiekca (cr. 46) wu
oTpakeHbI Takke B 3emenbHOM Kozaekce P® (ct. 13, 88). B coorBercTBUU CO
cT. 88 3eMenbHOrO0 KOJEKCa OpraHU3alMsaIM TOPHOJ00BIBAIONICH U He(TerazoBou
MIPOMBITIUICHHOCTH 3€MEJIbHBIE YYaCTKH JUIsl pa3pabOTKU TOJIE3HBIX HCKOMAEMBIX
IPEIOCTABIAIOTCA Tocie O(GOPMIIEHUSI TOPHOTO OTBOJAA, YTBEPXKACHHUS IPOEKTa
PEKyJIbTUBAIINA  3E€MeJIb, BOCCTAaHOBJICHUS paHee OTPAOOTAHHBIX 3E€MeEIlb.
TpebGoBanusi (QenepaibHbIX 3aKOHOB KOHKPETU3HPOBAaHbI B IOCTAaHOBJICHUHU
[TpaButensctBa PO ot 23.02.1994 No 140 «O pexynbTHUBALMU 3€Mejb, CHATHUH,
COXpPAaHEHUU U PAIMOHAIBHOM HCIOJB30BAaHUU IUIOAOPOJHOTO CIIOSI TIOYBBI» U
coBMecTHOM mpukaze Munnpupoast P® u [ockomzema PO or 22.12.1995

Ne 525/67 «O0 yTBEep»k JI€HUU OCHOBHBIX IMOJIOKEHHH O PEKYJIbTUBAIMH 3EMEIb,

CHATHUH, COXPAHCHHMM MW PANUOHAJIBHOM HCIIOJB30BAHUH IUIOJOPOJHOIO CJIOsA

ITIOYBLD).

Bornpocs! 115t KOHTpOJIS:
1 TpeGoBanus B 06J1acTU OXpaHbl OKpYXKarolieit cpeasl (mo deaepaibHOMY
3akoHy «O0 oxpane okpyxaromei cpeasd» ot 10.01.2002 No 7-D3).
2. [IpaBoBbIE HOPMBI.
3. [Tocranornenue [paButennsctBa PO ot 02.03.2000 Ne 183 «O HOopMaTHBaXx
BBIOPOCOB BPEAHBIX (3arpsA3HSIONINX) BEIIECTB B aTMOC(EpPHBIN BO3yX U BPEAHBIX
(bu3nYeCKUX BO3JECHCTBHUI HA HETOY.
4. ITpoBecTy aHaIN3 HOPMATUBHBIX JOKYMEHTOB PETYIUPYIOMIUX TPEOOBAHUS K
OXpaHe OKPYKaIoIIen Cpebl.
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IMpakTuyeckoe 3ansitue Ne 2. OcHOBHBIE BU/IbI BO3/1€CTBHA HA

OKPY:KAIOILYI0 Cpexy

[enb 3aHATHS: «YCBOUTH OCHOBHBIE NIOHATHS U TEPMUHBI HCIOJIb3yEMbIE B
o0nacTu oxpaHbl OKpyXxatouieil cpeapl. [IoHATh cxemy BO3A€MCTBYS Ha OCHOBHbBIE
KOMIIOHEHTbI OKpY)KAloIIeW Cpelbl MPOM3BOACTBEHHBIX OOBEKTOB HE(PTAHON U
ra30BOU OTPaCIn.

OpranuzanmonHas popma 3aHATHS — TPATUUOHHAS.

Kak n jo0oe gpyroe mpomusBOICTBO, IPedHpUsSTHs HePTSIHOM U
ra3oBOVI OTpacIM OKa3bIBaIOT BO3EVICTBIE Ha okpyxatoryto cpexny (OC).

Ha pasHpIX CcTagmsix OpomM3BOACTBA - HpM JOOBIYe, TPaHCIOPTe,
IIO/I3EMHOM XpaHeHMM W IlepepaboTKe Tra3a BO3HMKAIOT pasIMJYHble

SKOJIOTMYEeCKVEe aCIeKTHhI.

DKOJIOTUYECKHUE aCHEKThI — 3TO AJEMEHTHI EATeTLHOCTH MPEINPUATUHH, UX
OPOAYKIMUA U YCIOYT, B pe3yJbTaTe€ KOTOPBIX OKa3bIBACTCS MOJIOKHUTEIBHOE WITU
OTPULIATEJILHOE BO3JEHCTBHE HA OKPYIKAIOIILYIO CPELY.

Oxpyxaromas cpena (OC) amrm. "Environment" — cpena oOutaHus u
NEATEIbHOCTH YeJIOBEKa, OKPY’KAIOIIMM 4YelloBeKa MPUPOJHBIA U CO3AaHHBIA UM
Matepuanibhblidi  Mup. OC BKIIOYAET NPUPOAHYIO CpPEly U HUCKYCCTBEHHYIO
(TexHoreHHy) cpeny. ObiecTBeHHOE NPon3BoACTBO U3MeHsaeT OC, Bo3AeHCTBY
IPsIMO UJIM KOCBEHHO Ha BCE €€ DJIIEMEHTHI.

Bo3gelictBue Ha OKpyXalolllyl0o cpeay — J00oe OTpUIATEIbHOE WIH
noyiokuTenbHoe u3MeHeHue B OC, MOMHOCTHIO WM YaCTUYHO SIBJISIOLIEECS
pe3yAbTaTOM JIEATENIbHOCTH OPraHU3alliy, €€ NPOAYKIUU I YCIIYT.

CxeMa BO3JEHCTBUS HA OCHOBHBIE KOMIIOHEHTHI OKpPYXAIOLIEH Cpe/bl
MIPOU3BOICTBEHHBIX OOBEKTOB ra30BOM OTPACiH MpeCcTaBiIeHHAa Ha pucyHke 2.1.

OOmme BUIBI BO3OEVICTBMS Ha OKPYXKAIOLIYIO Cpefy — TaKue BUIIbI

BO3[EVICTBYA, KOTOPBIe XapaKTepPHbI HPaKTUYEeCKN I BCeX HMPeIIIPpUSTUI
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(BBIOpOCHI, COpPOCEL, OTXOpl, IIOTpeOsIeHNe TEeIUIOBOM U 3JIeKTPUYecKO
SHepPTUM Y IIp.) U [JIs1 KOTOPBIX paspaboTaHbl METOIbI KOHTPOJIS, OLIEHKMU U
HOPMVPOBaHMAL.

Crienmdruecke BUABL BO3HEVICTBMS Ha OKPYXKaIOLIYIO Cpemny
OTpaXkaloT XapaKTepHble OCOOEHHOCTV MHAaHHOIO IIPOM3BOMACTBA, IA WX

OLI€HKV YacTO Tp€6YIOTC$I OOITOJIHMTEJIbHBIE CIIeIIVaJ/IbHbIE VMCCJIedJOBaHVIA.

VIUECTREHHOL SOl T RME

HESHAYMTETBHOE WIH KOCBLEHHOE
BOSAEHCTBHE

[MOI3EMHOE XPAHEHME |
FA3A IA3A

|

ATMOC®DEPA I'MAIPOCDEPA [MOYBEHHbBIN PACTUTETBHOCTD, IEQTOTUYECKAR
" IMNOKPOB AKWUBOTHbBIVM MHUP CPEIA

TPAHCIIOPTUPOBKA
TA3A



Pucynok 2.1. — Cxema BO3JICHCTBUS Ha OCHOBHBIC KOMITOHCHTBI OKPYKAIOMICH Cpeabl
MIPOU3BOJICTBEHHBIX OOBCKTOB Ta30BOM OTpacid Ha CTaausAX pa3BeJKH W J00bum 1, 2;
TPAHCIIOPTHUPOBKH 3; XpaHeHUs 4, nepepadoTKu rasa 5
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Bce Bumabl BO3OENICTBYMA HpPeNIIPUATUII  TAa30BOVI OTpacjy Ha
OKpYXXaIOIIyl0 Cpefdy MOXHO YCJIOBHO pasge/nTb Ha obOmue u
crerdmyaeckme. B coctaBe 0CHOBHBIX BUI0B HEOOXOIVIMO 0COO0 OTMETUTh
BBIOpOCHI B arMocdepy, cpeam KOTOPBIX: BBIOPOCHL, oOpasyroluecs Ipu
peayM3allll TeXHOJIOIMYECKMX IIPOLIeCcCOB; BBIOPOCHI, OOpasymoliiecs B
pe3yJsibTaTe CropaHus TOIUIVBA IS TPAHCIIOPTHBIX CPeCTB (COOCTBEHHOIO
TpaHCIIOpTa  HOpemmpusTus, JmMbO  apeHJI0BaHHOIO);  BBIOPOCHI,
oOpasyrolyecss IIpyt  IIPOM3BOACTBE  JIEKTPOSHEpPrMM U TeIlla
HEIIOCPeICTBEHHO Ha IIPeIIIPVISTIN.

Pa3zpaboTka rasoHedTSHBIX MECTOPOXIEHUII COIIPOBOXIAETC
IIOABEMOM M3 Hep IO CKBaXXMHAM IUIaCTOBBIX BOMI, B HEKOTOPBIX CIIydasiX
SIBJISIIOIIXCS. TI0 YIeJIbHOV aKTMBHOCTM CJIa00aKTUMBHBIMU XUAKUMU
pagMoakTMBHBIMM — OoTxogamu. IDiacToBele BOABI  pa3sMelIalOTCcs B
OTCTOVIHMIKAX, IIpyJax-ucCIIapuTejsix WIM oOOpaTHO 3aKauMBalOTCSI B
HoJ3eMHbIe TOPU3OHTHL. PamyoakTiBHOe 3arpsi3HeHMe HaKalUIMBaeTCs B
HACOCHO-KOMIIPECCOPHBIX ~ TpyOax M  IIOYBOIPyHTax  IUIOLIA[IOK

SKCIUTyaTUPYyeMBbIX CKBaXKIH, OTCTOVIHVKOB U IIPYIOB-VCIIapUTEIe.

B mpouecce OypoBbIXx pabOT, KanMTaJbHOTO PEMOHTAa CKBAaXKUH,
CTPOUTENIbCTBA W PEMOHTA Ta30MpOBOAOB, COOPYXEHUS JAPYTUX OOBEKTOB
IPOUCXOJHUT HApPYLIEHHWE MOYBEHHOrO MOKPOBA. DTH HAPYLIEHUS BBIPAXKAIOTCS B
YVIUIOTHEHUM W 3arpsA3HEHMM II0YB, W3MEHEHUU CTPYKTYpel U Mopdosoruu
ITIOYBEHHBIX TOPU30HTOB, CHU)KEHUU ITOYBEHHOT'O TUIOAOPOIMS.

Hapymienne reojsorudeckor cpeabl OTHOCUTCS K CHEHM(PHUUECKUM BHUIAM
BO3JCHCTBUS TpH J00OBIYE W TMOJ3EMHOM XpaHEHWU rasza. BospelicTBus Ha
IEOJIOTUYECKYI0  CpeAy  3aKIKYaloTcd B HApyWIEHHM  LEJIOCTHOCTH U
TEPMETHUYHOCTH T€OJOTUYECKUX CTPYKTYp, CHUIKEHUHU IUIACTOBOTO JaBJICHUS,

3arpA3HCHHUN OTXOdaMU ITPOU3BOJICTBA.
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CrtouHble BOABI TPOU3BOJICTBEHHBIX OOBEKTOB T'a30BOM OTpACIId MOCTYHAIOT
Ha COOCTBEHHbIE WJIM MYHHUIIMNAIBHBIE OYUCTHBIE COOPYKEHUS, NEPeNaroTCs
JIPYTUM OpTaHU3aIMsIM, COpachIBAIOTCS B BOJHBIE OOBEKTHl WM HAa TPYIBI
UCTIAPUTEIH.

[ToTpebnenue BOabI TEXHOIOTUIECKUMU O0OBEKTAMH IPUBOJIUT K CHIKEHUIO
BOJHOCTH PpEK WJIA TOHWKEHUIO YPOBHS TMOA3EeMHBIX Boa. Kpome Toro,
noTpeOIeHNe BOJIbI BhI3bIBAET yBEIMUYECHHE 00beMa CTOYHBIX BOJ, cOpachiBa€MbIX
NPEANPUATUSIMH.

Bo3snetictBue npu pa3Beake U 100bIUe ra3a pUCyHOK 2.2.

K oCcHOBHBIM BHJIaM BO3JIEUCTBHS HA OKPYXKAIOILYIO CPEAY, BOSHUKAIOIIUM B
MIPOIIECCE Pa3BEIKU Ta30BBIX MECTOPOKIACHHUM U TOOBIYM ra3a, OTHOCSITCS:

1. Hapymienue reosioriueckoil cpeibl M MOYBEHHOTO MOKPOBa B MPOLECCe
OypeHHs CKBaXKUH.

2. BriOpocel B aTMOchepy 3arpsi3HAIONIMX BEIIECTB Ha Ta30BBIX MPOMBICTIAX
Y Ta30COOPHBIX MYHKTAaX.

3. BeiOpocer B aTMocdepy 3arps3HSIONUX BEIIECTB MPU TEXHOJIOTHIECKOM
00CITy)KMBaHUU Ta30PETYIUPYIOIIMX CTAHLIUNA U Ta30IIPOBOIOB.

4. COpOoCHI CTOYHBIX BOJ] B BOJHBIC OOBEKTHI, MPYABI-UCTIAPUTENA U HA MO
bunbTpanum.

5. Bo3moskHOE 3arpsiz3HeHHe OKPY’KaoIIe cpeibl 0TXOJaMu IIPOU3BO/ICTBA.

[Ipupoanslii ra3, U3BJIEKAEMbIM M3 CKBAXHUH 1, moOCTymaeT Ha ra3oBbIE
NYHKTHI U IJIOIIAQJKU MMPOMBICIOBOM MOATOTOBKM rasza 2, rje MpOU3BOJUTCS €ro
MIEpPBUYHAs OYKMCTKA OT IIACTOBOM BOJBI U MEXaHUYECKUX Ipumecein. [1nacroBas
BOJa TIOCTYINAeT Ha JIOKAJIbHBICE OYHCTHBIC COOPYKEHUS 3 W TIOCIE€ OYUCTKU
cOpacbiBaeTcs Ha Mo PUIbTPALlMU WM B IPYAbI-UCTIapUTENd 4.

Ha ycranoBke kommiekcHoi noarotoBku rasa (YKIII') 5 ocymectusiercs
JOTIOJTHUTENbHASL OYMCTKA TMPUPOJHOTO Tra3a OT KamelbHOM IKUIKOCTH U
MEXaHUYECKUX MPUMECEH, KOTOPbIE 3aTeM cOpacChIBAIOTCS B KOHACHCATOCOOPHUKHU

6. OuuIIeHHBINA Ta3 MOCTYMAET B Ta30MPOBOIHYIO CETh.



43
Ha coBpemMeHHOM dTare pa3BUTHs TEXHOJIOTHH Ta30700bIYN TP Pa3BEAKE U
CTPOUTENBCTBE  CKBAXHUH  00pasytorcss  Ooibiue  oO0beMbl  OTXOJIOB,

MNPECUMYIICCTBCHHOC KOJIMYCCTBO KOTOPBLIX HAKAIIJIMBACTCS B HIJIAMOBBIX aM6apax.

L TAMOBSIY
AMEBAPMOR

OTVNIAMNM
EYPVMMA

- 4
TATHOTME MR m
¥

Pucynox 2.2. — Bo3neticTBre 1pu pa3Beake u q00bI4e raza

B mpomecce skcmmyartanumum  amOapbl  3amONHAIOTCA  OypOBBIMH U
TAMIOHAKHBIMA ~ PAcTBOpPaMH, OYpPOBBIMH CTOYHBIMH BOJaMH U  IIJIAMOM,
MJIACTOBBIMUA BOJIaMH, TPOAYKTAMH WCHBITAHHUS CKBXXHH, MaTepHalaMU JJIs
MIPUTOTOBJICHUS U XUMUYECKOU 00pabOTKH OYpOBBIX M TaMITIOHAXKHBIX PacTBOPOB.
[IpolileHTHOE COOTHOIIEHHWE MEXAYy 3THUMH KOMIIOHEHTaMH MOXET OBITh camoe
pazHooOpa3HOe, B 3aBUCHMOCTH OT T€OJIOTUYECKUX YCJIOBHM, TEXHUYECKOIO
COCTOSIHHSI O0OpY/IOBaHUS | T.]I.

CkBaxkMHa  SBISETCA  CJIOXKHBIM ~ HWH)XXCHEPHBIM  COOPY)KEHHEM,
MO3BOJIAIOIIMM  TOJYYHTh B3aMMOCBS3b C HEApaMH W HCIBITHIBAOIIAM
3HauUMUTeNbHbIE Harpy3ku. OHa  SBISETCS TMOTEHIHUATBHBIM  HCTOYHHUKOM
9KOJIOTMUECKOM OMaCHOCTH.

Bo3znaeiicTBue pu TpaHCIIOPTUPOBKE ra3a PUCYHOK 2.3.
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OCHOBHBIMH  BHJIAMH  BO3JCMCTBUSL HAa OKPYKAIOUIYI0 Cpely IpH
TPaHCIIOPTUPOBKE Ta3a SBISIOTCS:

- BwiOpocsl B armocdepy 3arpsi3HSIONIMX BEMIECTB OT TEXHOJOTHYECKHUX
00BEKTOB KOMIpeccopHbIX cTaHuuii u ['TIA.

- BoiGpockl B atMocdepy MeTaHa IpH TEXHOJOTMYECKOM OOCTY>KUBaHUU
razopacnpenenutenabubix ctaniui (I'PC) u razonpoBo10B.

- COpoc CTOYHBIX BOJ B TOBEPXHOCTHBIE BOJHBIE OOBEKTHI W HA TOJS
bunbTpanum.

- Hapyiienne noyBeHHOTO OKPOBa B MPOLECCE PEMOHTA ra30IIPOBOIOB.

- Bo3moxkHOE 3arpsA3HCHHUC oxpymaromeﬁ Cp€abl OTXOAaMHU ITPONU3BOACTBA.
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i FAOOKOHIIEHCATHIX  MECTOPOX/IC-
HUA.

YCTAHOBKA 118 .
YTWTHIALDMI HEQTELLTAMA TR = NmATIE .

Pucynox 2.3. — Bo3aeiicTBre 1pu TpaHCIIOPTHPOBKE ras3a
BozneiicTBue npu noa3eMHOM XpaHEHHUHU ra3a pUCyHOK 2.4.
K skomormueckuM acmekTaMm, CBSI3aHHBIM C IMOA3EMHBIM XpaHEHUEM Trasa
OTHOCSITCSI:
- Hapymienue reonorudeckoil cpeipl B MpoLecce CO3AaHusI U IKCILUTyaTaluu

MNOA3CMHBIX XPaHWJIMII Ira3a.

- OMuccHUs METaHa ¢ TCPPUTOPHUH I'a30XPaHHUIINIIA.
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- COpoC IPOMBINIIICHHBIX CTOYHBIX BOJI B MTO/I36MHBIE TOPH3OHTHI.

- BospaeiicTBHe Ha OKpYXKalollyld Ccpeay B Tpolecce OypeHus u
00yCTpOHCTBA CKBAXKHUH.

- BriOpocsl B aTmocdepy 3arpsA3HSIOMMX BEIIECTB OT KOMITPECCOPHBIX
CTaHIUN U APYTUX TEXHOJOTUUECKUX OOBEKTOB.

[TocTymenre 3arpsi3HAIONINX BEMIECTB B aTMOC(hEpPy OT TEXHOJIOTHIECKUX
o0bekTOB mom3emMHbIX  Xpanwnwmmi raza (IIXI) mpoucxogur 3a  cuer
TEXHOJIOTHYECKH HEN30eKHBIX OPTaHN30BaHHBIX M HEOPTaHU30BAaHHBIX BEIOPOCOB

Oprann3oBaHHBIE TEXHOJIOTHYECKH HEU30EKHBIE BHIOPOCHI TIOIPA3ICTISIOTCS
Ha TOCTOSTHHBIE (BBIOPOCHI BHIXJIONMHBIX TPYyO maxT ['TIA KOMIpecCOpHBIX CTaHIIHMA
(KC), npiMoBBIX TpyO yCTaHOBOK pereHepanuu audTuiaeHrmkons Ha KC, tpyo
MO/IOTpeBaTeliel Ta3a U JABIMOBBIX TPYO KOTENBHBIX) M MEPUOANUECKHUE (BHIOPOCHI
U3 CKBaXWH, NLIEH(POB, COCTUHUTEIBHBIX Ta30MpPOBOJOB, IMBUICYIOBUTENCH,
cenapaTopoB, MEPUOANIECCKH TIPOyBAEMBIX HAa CBEUN).

Heopranm3oBaHHble BBIOPOCHI CBsI3aHBI, B OCHOBHOM, C YyTEYKaMH,
OPUYMHONW  KOTOPBIX  SIBJISIOTCS ~ HEIUIOTHOCTH  Pa3beMHBIX  COCIUHEHUN
TEXHOJIOTHYECKOT0 000py/0BaHHUS U Ta30ITPOHUIIAEMOCTh MAaTEPHAJIOB.

[Ton smuccueit B atMocdepy MOHUMAETCS PE3yJIbTUPYIOIAsi Macca METaHa,
MOCTYTAIOIIETO B aTMOC(EPY ¢ SAUHUIIBI TUIONIa U TopHOTO 0TBOa [IXT .

BHyTpuromoBass nuHamMuKa SMHUCCHUU MeTaHa B aTMmochepy oOycioBiieHa
CE30HHBIMU napamMeTpamu GyHKIIMOHUPOBAHUHT MTOYBEHHOM BJIATH,
TEMIEPATYPHBIMU  (PIYKTyallUsIMA TIOYBEHHO-TPYHTOBOW TOJIIH, AKTHBHOCTBHIO
«0aKTepuambHOTO (PUIIBTPa», PACTBOPUMOCTHIO METaHA B BOJE W H3MEHCHUSIMH
napIraibHOTO JaBlieHus. B cBsi3u ¢ 3TUM smuccus MeTana B atMmochepy Hanbosee
BbIp@X€HA B BeCEHHE-JIETHUI nepuo. [IpupoaHbie mpoiecchl METaHOMIPOSBICHUS
¥ METaHO-OKHCJICHHsI Ha TEPPUTOPUHU Ta30XpaHWIHINA HE HAPYIIAIOTCS IMUKJIAMU
3aKavKu ¥ 0TOOpa ra3a v He 3aBHCST OT JABJICHUS B TA30HOCHOM ILIACTE.

Ha cxeme nudpamu 0003HaYeHbI:

1. Ta3onocHbli TOpH30HT (KOIekTOp). 2. bypoBas ycraHoBka. 3.

PasBenounass ckBaxkuHa. 4. MaructpansHblii razonpoBod. O. JloKuMHas
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KOMITpeCCOpHas cTaHius. 6. ['azopacnpenenureabHblid MyHKT. 7. [lorinorurenpHas
CkBakuHa. 8. DkcrutyatanuoHHas ckBaxkuHa. 9. JlokanbHBIE OYMCTHBIC

coopyxenus. 10. [lnetidor

CHu

ﬂ FMIICCY 15 r-c

CH CH CH. NO.
HAPFVIUEMME IHORR - CO.
............ . b s~ (‘“"”

i x i -l memel STl Bozuy 34

FAFVIILE BERIE %
TEOUBOE M FOKONE ‘_

Pucynox 2.4. — Bo3aeiicTBre pyu Mo3eMHOM XpaHCHHUH rasa
KoHTpoapHBIE BOITPOCHI:

1. DKxonoruyeckue acreKThl, OKpYyXKaroliasi cpeia, BO3JeHCTBUE Ha
OKPY>KaroIlyIo Cpey.

2. Cxema BO3/I€MCTBUS HA OCHOBHBIE KOMITIOHEHTHI OKPY>KAIOLIEH cpebl
MPOU3BOICTBEHHBIX OOBEKTOB ra30BOM OTPACIIH.

3. Bo3aeiicTBue npu pa3Beake U T100bIYE Ta3a.

4. Bo3aeicTBre IpU TPAHCIIOPTUPOBKE rasa.

5. BoznelicTBue mpu moA3¢eMHOM XpaHEHUH rasa.
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IpakTnueckoe 3ansatue Ne 3. Xapakrep 3arpsi3HeHUsI IPUPOIHOM
cpeabl PU CTPOUTENbCTBE HE(PTAHBIX U IA30BbIX CKBAXKHH
3.1 UcTouHUKHU 3arpsi3HEHHs OKPY:Kalollel NPUPOAHOI cpebl MPH

OypeHUuM CKBAKUH, OTX0/bI OypeHust

Hens 3austuga: Onpeaenutb HCTOYHUKKA M NPUYUHBI  3arpsS3HEHUS
OKpY>Karollen cpeibl IPU CTPOUTENIbCTBE CKBAYKHUH.

OpranuzanuonHasi Gpopma 3aHsATUS — TPATUIIMOHHAS.

CoopykeHue  CKBOXHMH  XapaKTepU3yeTCs  pAIOM  CHenu(puuecKux
OCOOEHHOCTEH, KOTOpbIE U ONPEAENSAIOT XapakTep U OObEMbl TEXHOT€HHBIX
HApyILICHUH W 3arps3HEHUs OOBEKTOB OKpYXKamoIled MpUpoAHON cpensl. s
pa3paboTKu MPHUPOJOOXPAHHBIX MEPONPUSTHN, HCKIIOYAIONIUX HETaTUBHOE
BJIIMSIHUE TNPOLIECCOB CTPOUTENBCTBA CKBAXXUH HAa OOBEKTHI MPUPOJHOU Cpensbl,
HEOOXOMMO 3HaHHUE B MEPBYIO OUYEPE]b UCTOUHMKOB HAPYILICHUS U 3arps3HEHMS
KOMITOHEHTOB OKPYXarOUIEH CPEJIbL.

[lonx ~ WCTOYHMKOM  HapyWIEHWs U 3arpsA3HEHUsT  MOHUMAIOTCS
TEXHOJIOTUYECKUE IPOLECCHl, BO3ACHUCTBYIOIIME HA NPUPOLHYIO Cpeay IpH
CTPOUTEIBCTBE CKBAXUHBL. [[1s1 BBIABIEHUS AKTMBHOIO MCTOYHHMKA HapyLICHUS
HEOOXOJMMO BECh TEXHOJOTUYECKUI MPOIECC pacCMaTpPUBATh KaK COCTOSAIIUN U3
OTJICbHBIX OMepanuii. 3aadya COCTOUT B TOM, YTOOBI B KaXKIOM TEXHOJIOTHYECKOM
IPOLIECCE HAWTH Olepalvi, KOTOpbIe IPUBOIAT K JAHHON (popMe HapyILIEHUH.

VICTOYHMKOM TE€OMEXaHWYECKUX HApYLICHUH SBISAIOTCS  CIEAYIOIIME
TEXHOJIOTUYECKHUE TIPOLIECCHI:

— CHATHE W CKJIAJUPOBAHUE IUIOJOPOJHOIO CIOS 3€MJIA IIPU IOArOTOBKE
TEppUTOpUU OYypOBOIi;

— YCTpPOWCTBO HACBITHOM IUIOIIAJAKKW MO OypoBYIO IpU KyCTOBOM

CTPOUTCIILCTBC CKBAKHWH,
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— YCTPOMCTBO 3€MJISTHBIX KOTJIOBAaHOB (IIJITAaMOBBIX aM0apoB) 11l cOopa u
XpaHEHUS MPON3BOJICTBEHHO-TEXHOJIOTHIECKUX OTXO/I0B OYpEHHSI;

— COOpYKE€HHE TEXHOJIOTMYECKUX IUIOMIAA0K 1Mo 000pyaoBaHue OypOBOIL;

— 3aChINIKa 3eMJISTHBIX IIJTAMOBBIX aM0apOB MPU UX JIMKBUJIAINN;

— TEXHUYECKas pEKYJIbTUBAIIHS TEPPUTOPUHU OYPOBOH.

OcHOBHBIMU KaueCTBCHHBIMU XapaKTEPUCTHKAMU HMCTOYHHKOB
re€OMEXaHMYECKUX HAPYIIEHUH CUUTAIOTCS CIICTYIOIINE:

— TIOJIBVDKHOCTD WJIM CTAllHOHAPHOCTD;

— MPEPBIBHOCTH, MEPUOJUIHOCTH WITH TIOCTOSTHHOCTH;

— pacmoJI0’KeHNE OTHOCUTEIFHO THEBHOUM MOBEPXHOCTH;

— cmoco06 o0Opa3oBaHHWS  BBIEMOK (KOTJIOBAaHOB) WJIM  HACHITICH
(MexaHWYeCKUH, TUIPABINYECKUH U T.1.);

— HanpaBJICHHUE MEePEeMEIIEHUI TOTOKOB IPyHTA.

OcHoBHbIE KOJIMYECTBEHHBIC XapaKTEPUCTHKU HMCTOYHUKOB
re€OMEXaHUUYECKUX HAPYIIEHUH MPU CTPOUTEIHCTBE CKBAKUH CIICAYIOIIHE:

— CKOpOCTh (ppoHTA pabOT (YacoBasi, CyTOUHAsI, MECSIIHAS);

— 1I01a1b PpoHTa paboT;

— rIyOMHa WM BBICOTa pabOT OT MOBEPXHOCTH;

— MOIIHOCTh BBIHUMAEMOTO TPYHTa, TOJIIMHA HApPYIIAEMOIO CJOs
MIOYBOTPYHTA, BBICOTA HACKHITIKM KYCTOBOH TIOIIAIKH;

— IUIOIAb TEPPUTOPUU OYPOBOM;

— IPEHUPYEMOCTh TTOYBOTPYHTA U T.JT

O4eBHIHO, YTO KaXJAOMy HCTOYHHKY T'€OMEXaHMYECKHX HapyIICHHUH
NPUCYIIHA 0COOBIE KAUE€CTBEHHBIEC U KOJIMYECTBEHHBIEC XaPAKTEPUCTUKH.

VcTouHnKaMHd TUIPOJOTHYECKHX M THIPOTEOJOTHYECKUX HapyIIeHUH
ABIIAIOTCSI TEXHOJIOTMYECKHE TPOILIECCHl, CBSI3aHHbIE C OypEeHHEM CKBaXKHH.
BONBIIMHCTBO THUIPOJIOTHYECKUX HAPYIICHUH CBA3aHO C TMOATOTOBHTEIHHBIMU
paboTamu, HO 3a4acTyl0 OHU MPUYPOUMBAIOTCS K OYpEHUIO BEPXHUX BOJAOHOCHBIX

TOPU3OHTOB I'€OJIOTMYCCKOI0 pa3pcesia.
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['maporeonoruveckre HapylIeHUs CBSI3aHbI HETIOCPEICTBEHHO C TPOIIECCOM
yIIyOJIeHUSI CKBKUHBI M BHIPAXKAIOTCS B MOCTYIJICHUH B BOJJOHOCHBIC TOPHU30HTHI
3arpsi3HUTENEN (MOTJIOoMEHUsT OypOBBIX PACTBOPOB) WIIM BOJOMPOSIBICHUSX, UTO
NPUBOJUT K W3MEHEHHUIO THUAPOTEOJIOTMYECKOTO pPEKMMa E€CTECTBEHHOTO (DYHK-
IUOHUPOBAHMSI BOJOHOCHOTO KOMILJIEKCA.

OcHOBHBIMU KayeCTBEHHBIMU XapaKTepUCTHUKAMHU HMCTOYHHKOB
THJIPOTEOJIOTUIECKUX HAPYIICHUHA SBJISIOTCS MOABMYKHOCTD WJIM CTAI[MOHAPHOCTH;
NEPUOANYHOCTD WJIM MOCTOSTHCTBO JICHCTBHUS; MECTOPACTIONOKEHHUE H T.J

HctounukamMu OMOMOPQOTOTUYECKUX HAPYIIEHUHN SBISIOTCA CIEAYIOLINE
TIPOIIECCHI:

— pacyucTKa TEpPUTOPUHU 0T OYPOBYIO TUIOIIAIKY;

— CHSITHE U CKJIQIUPOBAHUE TUIOOPOTHOTO CIIOSI TIOYBHI;

— coopykeHue OypoBOW M MPOKIJIAJKa TEXHOJOTUYECKUX KOMMYHHKAIIH,
HEOOXOUMBIX 17151 OypeHUs CKBa)KUHBI.

KauecTBeHHBICE XapaKTEpPUCTUKH HWCTOYHUKOB HAPYIIEHUH IMOMOTAIOT
cO37aTh OOIIYI0 CUTYallHOHHYIO KapTHHY Ha TEeppUTOpuUU OypoBOMl B mpenenax
OTBOJUMOTO 3€MENIbHOTO YYacTKa W SIBISIOTCSA, HapsSIy C KOJIHMYECTBEHHBIMH,
BaXHBIMU KOMIIOHEHTAMH OLEHKHA DSKOJOTUYHOCTH JEATEIbHOCTH OypOBOTO
TPEIITPUSITHS.

[Iportecc OypeHHss CONMPOBOXMAETCS TNPUMEHEHHEM MaTepUaNoOB |
XUMPEAreHTOB Pa3UYHOM CTENEeHH OMacHOCTH, 3HAUUTENbHBIMH O00beMaMu
BOJIONOTPEOICHUST U 00pa30BaHMs MPOU3BOICTBEHHO-TEXHOJIOTHUECKUX OTXOOB,
MPECTaBISIONINX ONPEISICHHYIO0 ONacHOCTh s (hiopsl U (ayHbl. OCHOBHBIMU
00BEKTaMU 3arpsi3HEHUs MPU OYPEHUH CKBAXXHUH SIBJISIOTCS TEOJIOTHYECKas cpena
(mom3eMHbBIE BOJBI) U TUAPO- U JUTOChepa (OTKPBIThIE BOAOEMBI, NMOYBEHHO-
pacTuTenbHBIA MOKPOB). OHU 3arps3HSIOTCS B pe3y/ibTaTe HECOBEPIIEHCTBA U
HECOOTBETCTBUS OTACIHHBIX TEXHOJOTHYECKHX MPOIECCOB TPEOOBAHUSAM OXPAHBI
OKpY)KaloIllel Cpelapl, a TaKke U3-3a TOoNajaHusl B HHUX MaTEpUAJIOB,
HE(PTENPOAYKTOB, XMMPEAreHTOB U MPOU3BOJICTBEHHO-TEXHOJIOTHYECKHX OTXO/0B

6ypeHI/I$I, MMpCACTABJICHHBIX 6yp0BbIMI/I CTOYHBIMHN BOJaMH, OTpa60TaHHbIM
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oypoBbiM pactBopoM (OBP) u OypoBeiM muiamom (BIL). HaubGomnee onryTumsl
OTpHUIATENIbHBIC MOCIEACTBHUS 3arpsi3HEHUs TIOYB, MOBEPXHOCTHBIX U TIOJ3€MHBIX
BO/I.

VcTounuku 3arpsi3HeHUs Ipy OYPEHUH CKBAKUH YCIOBHO MOYKHO Pa3JeIUTh
Ha MOCTOSIHHBIE U BPEMEHHBIE.

K nepBbiM oTHOCATCS (QUIBTpALIMSA U YTEUKU KHUAKUX OTXOIOB OypeHHs W3
HAKOMHUTEIbHBIX KOTJIOBAHOB, COOPY’Ka€MbIX B MUHEPATLHOM T'PYHTE (IITAMOBBIX
ambapoB). Ko BTOpoii rpyrme cieayeT OTHECTH NCTOUYHUKHA BPEMEHHOTO JCHCTBHS
— TorJIoNIeHre OypOBOTO pacTBOpa Mpu OypeHUH; BHIOPOCHI MIACTOBOTO (hironaa
Ha JHEBHYIO TOBEPXHOCTh; HAPYIICHHE Te€PMETUYHOCTH 3alleMEHTHPOBAHHOTO
3aKOJIOHHOTO TPOCTPAHCTBa, NPUBOJAIIEE K MEXKIUIACTOBBIM IEpETOKaM U
3aKOJIOHHBIM TMPOSIBICHUSM; 3aTOIJICHHE TEPPUTOpUN OYpOBOM BCIEACTBHE
MaBoJKa B TMEPHOJ, BECEHHETO IMOJIOBOJbS WM WHTCHCHBHOIO TasHUS CHETOB M
pa3iuB MpPU 3TOM COAEPKMMOTO HUIAMOBBIX amMOapoB. OOUIMM AJisi HUX SBIIAETCS
TO, YTO OHU HOCST BEPOATHOCTHBIN XapakTep, a HX MOCIEACTBUS TPYAHO
IPEICKa3yeMBbl.

Haubomnpuryto onacHOCTh A1 OOBEKTOB MPUPOIHON Cpelbl MPEACTaBISIOT
MIPOM3BOJICTBEHHO-TEXHOJIOTHUECKUE OTXOJbI OYpPEeHHUsI, KOTOPhIE HAKAIITUBAIOTCS
Y XPaHATCS HEMOCPEACTBEHHO HAa TEPPUTOPUH OypOBOIA, KaK MPABUJIO, B 36MIISTHBIX
ambapax (KOTJIIOBaHaX-OTCTOMHHMKAaX), YCTpauBaeMbIX B MHHEPAIbHOM HIIU
HACBIMHOM TpyHTe. OTXOABl B CBOEM COCTaBE COJAEPXKAT IIUPOKUN CHEKTP
3arpsi3HUTENIC MUHEPATbHOM W OPraHMYECKOH TPUPOJBI, TMPEICTABICHHBIX
MaTepuaJaMl M XHMpEareHTaMu, HCHOJIb3yeMbIMU [UIsl TMPUTOTOBICHUS U
00paboTKu OYpPOBBIX PaCTBOPOB.

CooTHomieHHe OTXOJ0B OypeHus KaKIoro Buma B o00meM o0beme
3arpsi3HEHUN  Pa3IUYHO W OMPEACNSAeTCS TMPEeXKIe BCETO  HCIOJIb3YeMOi
TEXHOJIOTHEeH OypeHUs, a TakKe 3arps3HSIIONIMMH CBOWCTBaMU NMPHUBHECEHHBIX B
HUX MaTEepHaJIOB U XUMPEareHTOB.

Haubonpmmuii 006beM cpean OTXOAOB OypeHHsi COCTAaBIAIOT OypoOBbIE

CTOYHBIC BOJBI. OTO CBSI3aHO C TEM, YTO CTPOUTCIILCTBO CKBAKMH COITPOBOXKIACTCA
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NOTpeOJICHUEM 3HAYUTENbHBIX OOBEMOB MPUPOIHON BOABI U 0Opa30BaHUEM
3arpsisHeHHbIX CcTOKOB B Bujue bBCB. Cyrounas mnorpeOHOCT, OypoBOii B
TEXHUYECKOU BOJE Koyebuercs B mupokux npeaenax ot 25 -30 o 100-120 m3 u
3aBUCUT KaK OT MPUPOJHO-KIMMATHYECKUX YCIOBUU M TEOJOTO-TEXHUYECKHUX
O0COOEHHOCTEl MPOBOJAKM CKBOKHMH, TaK W OT OpPraHU3alMH  CHUCTEMbI
BOJOCHA0XKEHUS.

[Ipu OypeHMH CKBOXMH B MOJABJISIONIEM OOJBIIMHCTBE CIy4aeB
NPUMEHSETCS  TMPSMOTOYHAS CHCTeMa BOJOCHAOXKEHUS, a HWCTOYHHKAMU
BOJOOOECTICUEHHSI  CIIy)KaT OTKPBITbIE BOJOEMBI  (03epa, pPEKH, pYy4YbH),
apTe3MaHCKHEe CKBAXUHBI W  BOJAONPOBOJHAs  ceTh. BojomorpediieHue
pErIaMEeHTUPYETCS WHIUBUTy ATbHBIMU TEXHOJIOTUYECKUMHU HOpMaMH
BOJONOTPEOIEHHUSI, 3aKJIaIbIBAEMbIMU B TMPOEKTHl HA CTPOUTEIHCTBO CKBAXKHUH.
Takne TEeXHOJIOTHYECKHNE HOPMBI B HACTOSIICE BpeMs pa3paboTaHbl MPAKTUICCKU
JUTSL KOKJOTO peThoHa. B HUX HaxXomsT OoTpakeHHe Bce (DAKTOPHI, YIUTHIBAIOIIUE
OCOOEHHOCTH TEXHOJIOTMM OypeHHUsl, MCTOUYHUKU BoJOCHaOkenuss u T.n. Kak
MOKa3bIBa€T TMpAKTHKA, B CPEIHEM 10 OTpacid HOpMa BOAONOTpeOIeHUs
cocraisgeT 0,9 - 1,1 M3 Ha 1 M npoxoaxw.

O0Bem 00pa3yronmxcsi OYpOBBIX CTOYHBIX BOJ| OMPEIEISIETCS MHOXKECTBOM
daktopoB. M3 Hux HaubOobplIee 3HAYEHUE UMEIOT TJIyOMHAa CKBa)uH,
POJIOJKUTEILHOCTh OYpEHUS U yIENbHBIN BeC 3aTpaT BPEMEHHU Ha JIMKBUJIALIUIO
ocnokHeHu# u aBapuil. Kak mokazano B pabote, B cpeHEM CYTOYHbIE OOBEMBI
obpasyromuxcss BCB moryt coctaBnsate 20 — 40 M Ha onHY CKBaxuHY (KYCT).
3HauutenpbHoe BiusHUE Ha o00beMbl bCB oka3piBaeT Takke M CHUCTEMaA
BojocHaOeHusi. Yem  Oomnpiie  UCHONb3yeTcss  OOOpPOTHOW  BOIBI  Ha
TEXHOJIOTUYECKHE HYKJIbl, TEM MEHbIIIE O0BEMBI CTOYHBIX BOJI; HO B TO K€ BpeMs
CTEINEHb 3arpsI3HEHHOCTHU UX BBIIIIE.

[To ycnoBusm ob6pazoBanus BCB MoxHO pa3nenuTh Ha TPU KaTErOpUU:

IMPOU3BOACTBCHHBIC CTOYHBIC BOJEI, XO3SIUCTBEHHO-OBITOBEIC H aTMOC(I)CpHBIC.
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ITpon3BOACTBEHHBIE CTOUHBIE BOJBI POPMHUPYIOTCS B NIPOLIECCE BHIIIOTHEHUS
Pa3IMYHBIX TEXHOJOTMYECKUX OIEpaluii, paboTbl MEXaHU3MOB, 00OPYI0OBaHUS U
YCTPOWCTB.

X0341iCTBEHHO-OBITOBbIE CTOYHBIE BOABI Ha OYpOBBIX MPEINPUATHIX
o0pa3yroTcs B pe3yJbTaTe ACSITeIbHOCTU MyHKTOB MUTaHUSI, 0OBEKTOB KYJIbTYpPHO-
OBITOBOTO M CaHUTAPHO-TUTHEHHYECKOTo Ha3HaueHus. [lo cBoeMy oObeMy OHH
COCTaBJISIIOT HE3HAYUTEIIBHYIO YacTh 0011IEero KojandecTsa oOpasyromeiica bCB.

OOpa3zoBaHue aTMOC(EpPHBIX CTOYHBIX BOJ CBA3aHO C AaTMOC(EpPHBIMHU
ocankamu. HMx o00beMbl B 3HAUUTEIBHOW MeEpe 3aBUCAT OT MPUPOJIHO-
KJIIMMaTUYECKUX YCIOBHUM, a TakXke OT JUIMTEIBHOCTH IPOLECCa CTPOUTEIHCTBA
CKBa)KHMH U MOTYT JIOCTUTATh B cpesiHeM 1,5 — 8 % ot obmero oobrema bCB.

B mpouecce OypeHus CKBaXHH (DOpPMHPYIOIIHECS CTOYHBIE BObI
3arps3HAITCA OypOBBIM PACTBOPOM M €r0 KOMIIOHEHTaMH, BBIOYPEHHOM MOPOAOH,
XUMpeareHTaMu, He(ThI0 M HEPTENpPOAyKTaMH, B TOM YHCIE U TOploYe-
CMa304yHbIMM MaTepuasiamu (Kotopsle mnomagairor B BbCB B mecrax, rae
IIPOU3BOMATCS TEXHOJIOTMYECKUE OIepalMd C JITUMU KOMIIOHEHTAMM U TJE
BO3MOKHBI UX TIOTEPH).

OCHOBHBIMU TOYKaMHU BOJIOTIOJB30BAaHUS U BOJOOTBEACHHUS Ha OypoOBOii
SBIIIIOTCA HACOCHAs TpyMNNa, AW3EJIbHBIM OJI0OK, pabodas miomagka OypoBoi
BBIILIKH, OJIOK OYMCTKH OypOBBIX PacTBOPOB, y3€J MPUTOTOBJICHUS U YTSDKEICHUS
pacTBOPOB, LUPKYJISLHUOHHAS CHCTEMa, OJIOK XMMpPEAreHTOB, OJOK E€MKOCTEW ¢
3aracHbIM OypOBBIM PACTBOPOM.

Vka3aHHbIE MecTa SIBJSIIOTCS MCTOYHUKAMU OOpa3oBaHUs U 3arpsi3HEHUs
BCB. Kak cBuaeTensCTByeT MNPOMBICIOBBINA ONbBIT, HaubOombmuii o0vem BCB
oOpa3yercs NIpHU OXJAKICHUM IITOKOB LUIAMOBBIX HACOCOB, MBITbE padoueil
IUIOHIAIKKU OypOBOM BBIIIKH, OYHCTKE OYpOBBIX pPAcCTBOPOB OT BBIOYPEHHOM
IIOPOABI HA OYUCTHBIX COOPYKEHHSX M 3aYMCTKE E€MKOCTEH UUPKYJSIUOHHOU
CUCTEMBI OT 0caJKa OypoBOI'O pacTBOpa.

W3BectHO, uTO 500asi TEXHOJOTHMYECKas CXe€Ma OYHUCTKH CTOYHBIX BOJI

npeayCcMaTpuBacT CHCTCMbI c6opa N HAKOIINICHHUA CTOKOB, KOTOPLIC JOJIKHBI
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oOecrieunTh OBICTPOE YJaJeHHEe M cOOp CTOYHBIX BOJ C IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKUX IUIOMIAJI0K M KaHaIM3alMl0 HMX K MECTaM HaKOIUIEHHS U
xpanenusi. Ha Oypsimumxcst ckBaknuHax cOOp MPOM3BOACTBEHHBIX U aTMOC(HEPHBIX
CTOYHBIX BOJ| OCYUIECTBIIAETCSA, KakK IPABUJIO, CAMOTEKOM I10 BOJOBOIHBIM
KaHajiaM, YCTPOEHHBIM JIMOO B MHHEpPAIbHOM TpyHTE, JMOO MPEACTaBISIOIIUX
co0oil Meraynyeckue uiau sxene3oberoHHnle sxenoba. [loctymnenne BCB wu3
OJIHOTO KOTJIOBaHa (amOapa) B Ipyroi OCyLIECTBIISIETCS €CTECTBEHHBIM [IEPETOKOM
WIH C IOMOIIbIO IEPEKAYNBAIOLIUX YCTPOMCTB.

Jna  coopa BCB B 3aBUCHMMOCTH OT TJIYyOMHBI CKBaXHUHBI U
IPOAODKUTEIBHOCTH CTPOMUTENIBCTBA HA €€ TEPPUTOPUM COOPYKAIOT BOJSHBIC
ambappl. Takue amOapbl B MOJABISIONIEM OOJBIIMHCTBE CIIy4aeB COOPYKAIOT B
MUHEPATLHOM TpPYHTE€ C  COOJIOJEHHEM COOTBETCTBYIOIIMX TpeOOBaHUM
rugpousossinuu. Ho, HecMoTpst Ha 3T0, Takue amOapbl NPEICTaBISIIOT COOOM
CEpPbE3HBbIM HCTOYHUK 3arpsA3HEHHs TPUPOAHOM Cpeapl BCIEICTBUE BBICOKOU
MOJIBYKHOCTH M XOPOIIEH aKKyMyJIHPYIOIIEH CIOCOOHOCTHM CTOYHBIX BOJ K
3arpsI3HUTEIISM.

B nemom ke mnpuMeHseMas TEXHOJOTUs OypeHUsi OpUEHTHpPOBaHA Ha
UCIIOJIb30BAaHUE JUUISl TEXHOJOTMYECKHX HYXJ CTPOUTENIBCTBA CKBAXKUH UUCTOU
IPUPOJIHOM BOJBI U CBSI3aHA C OOPA30BAHUEM 3arpsI3HEHHBIX CTOKOB.

OnHMMM U3 OMACHBIX BHUJOB OTXOAOB OYpPEHMs] CUMTAIOTCS OTpabOTaHHBIN
OypoBoii pacTBOp M OypOBOIl 11IJIaM UK BBIOYpEHHAs TOPO/Ia.

OCHOBHBIM THUIIOM ITPOMBIBOUYHBIX JKUIKOCTEH, IPUMEHSAEMBIX IIPU OypEeHUU
CKBA)KUH, SIBJISIFOTCS] TJIMHUCThIE OypOBBIE PACTBOPHI HA BOJHON OCHOBE, KOTOPHIE
TOTOBATCS, Kak IMpaBWUJIO, W3 TJIMHOMNOPOIIKAa. B HEKOTOpBIX CllydasXx OHHU
IOJy4yaroTCsd B pe3yibTare HapaOOTKU MpU  pa3OypUBaHUM  XOPOIIO
JUCHEPTUPYIOUINXCSl TJIMHUCTBIX MOPOJ, CIArarlluX MPOXOAUMBIA pazpes3. [[ns
PEryJIMpPOBaHUS PEOJIOTMUECKUX, (PUIBTPALIUOHHBIX U CTPYKTYPHO-MEXAHUYECKUX
CBOMICTB OYpOBBIX PacTBOPOB HCIIOJIb3YETCS HA0Op CIELHAaIbHBIX XUMPEAreHTOB.
B kadectBe mnpoQuIAKTUYECKON MPOTHBONPUXBATHON J00aBKM  OOJIbLIOE

pacrpocTpaHeHue NoJyqnia HeTh.
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CrnenyeT OTMETHTbH, YTO O0BEMBI O0pa30BaHMS OTXOJOB YKa3aHHBIX BHJIOB
3aBUCAT OT MHOTHX (DaKTOpPOB W HUTZIE HE PErIaMEHTUPYIOTCSA. 3HAHHE K
00BEMOB OTXO/M0B OypeHHs, HapsIy C OLEHKOW YPOBHS UM XapakTepa uX
3arpsiI3HEHHOCTH, HEOOXOAWMMO IS TPaBWIBHOTO TOHUMaHHUS MEXaHU3Ma
BO3/ICHCTBHS HA OOBEKTHI MPUPOTHON CPEIbl U BEIOOPA HEOOXOJMMOTO KOMILIEKCa
IPUPOIOOXPAHHBIX Mep. 3BeCTHBIE METOIMKH OLIEHKH 00BEMOB OYpOBOTO IIJIaMa
U OypoBOro pacTBOpa, YXOISIIETO B OTXOABI, BECbMa YIPOILICHBI M TIOTOMY
HEJOCTAaTOYHO TOYHBI, BCICICTBUE YETO JOCTOBEPHOCTH MONyYaeMbIX PACUYETHBIX
JTAaHHBIX KPalHE HEBBICOKA.

HaubGonee mnpuemmeMoil mis MPaKTHYECKUX IEI€H 10 TOYHOCTH U
JIOCTOBEPHOCTH PE3yJIbTATOB SIBISIETCS METOAMKA, OA3UPYIOIIasCs Ha y4yeTe BCeX
(bakTOpOB, OKA3bIBAIOUINX BIHAHAE Ha 00BbEMbI 00Pa3yIOIIUXCS 0TX0I0B OypeHusl.
Ncxonnoit wmHpopmanmeint s pacueroB o0beMoB OypoBoro muiama (BII) u
oTpabotarnHoro O0ypoBoro pactBopa (OBP) cimyxar reonoro-texHUYeCKUd HapsI,

PEKUMHO-TEXHOJIOTHYECKAs KapTa ¥ PErJIaMeHThl Ha OypOBBIE PACTBOPHI.

KoHTpoabpHBIE BOITPOCHI:
1. UcTOYHUKHN T€OMEXAaHUYECKUX HAPYIICHUH.
2. OcHoOBHBIE Ka4eCTBEHHBIC XapaKTEPUCTUKAMU MCTOYHHKOB
reOMEXaHNYECKUX HAPYIIECHUN.
3. OcHOBHBIE KOJINYECTBEHHBIE XapaKTEepUCTUKU MCTOYHUKOB
reOMEXaHNYECKUX HAPYUIEHUW MTPU CTPOUTEIBCTBE CKBAXKUH.
4. BypoBble CTOYHBIE BOJIbI.

5. OtpaboTtanHsblil OypoBOil pacTBOp U OypOBOil 1IIaM.

3.2 Pacuet 00beMOB BbIOYPEHHO MOPO/AbI NPH OypeHUH CKBAKUHBI

Lens 3ausatus: Onpenenutsh: 00bEM BBIOYPEHHOW MOPOABI, MOTEPH
OypOBOTro pacTBOpa MpPHU €ro OUUCTKU Ha OYUCTHBIX YCTPONCTBAX.

OpranuzanuonHasi popma 3aHsATUSL — pa300p KOHKPETHBIX CUTYALIUH.
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[ToTepu OypoBOro pacTBOpa MpHU €ro OYMCTKE Ha OUUCTHBIX CUCTEMAX

Vi =V + Va Vo0

I i "
moi’ ' moi’ ¥ moi

rae V — COOTBETCTBEHHO IOTEpPH OypOBOTO pacTtBopa MpH €ro
OYHCTKE Ha BUOPOCUTE, MMECKOOTACTUTENN U UIOOTACITUTEIH.
Pacyer morepr Ha KaXIOM OYHUCTHOM YCTPOWCTBE MPOU3ZBOIUTCS IIO

OMIINPUYCCKUM 3aBUCHUMOCTAM:

Vnoi =13 Vnpi £
Voo = 1,92 Vi &;
Vooi = 3,0V £.

rne Vipi — 00beM BBIOYPEHHOW Mopoabl B I-M uHTEpBasie. OOBeM BBIOYPEHHOM

NOPObI ONpeieNnsieTcs o popmye

Vipi = 0,785 (&~ D.)’L
i
Jlnst  pemieHuss JaHHOM 3amadyud  HEOOXOJMMO CXEMaTUYHO W300pa3uTh

KOHCTPYKIIUIO CKBAYKUHBI.
O6bem OypoBOro pactBopa, HEOOXOAMMOIO JJii OCBOCHHSI CKBAKUHBI

(0O0BbeKTa), onpeAenseTcs Mo IMIUPUIECKON popmyre
I/:JCB o= 1’5 . I/CKB

rie Vexs — 00bEM CTBOJIA CKBaKUHBI HA KOHEI[ OypeHus i-r0 HHTepBaa.

O0beM CcTBoJIa CKBAXKMHBI paCCUUTHIBAETCS MO (hopmyie
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Vo = 0,785Z Ly D2 + 0,785(aD,)?L,
i=1

rae Lki — miamHa oOcamgHOM KOJOHHBI B OOCA)XKEHHOH 4YacTH CTBOJA, B

KOTOPOM OCYUIECTBIIICTCS LUPKYJSAIUs OypoBoro pactBopa; D, — BHyTpeHHHUM

auaMeTp 00CaaHOM KOJOHHBI, CITyCKAeMOMW ISl KPEIUICHUs I-TO MHTEpBasa; a —

cpenHuil KOAPOUIMEHT «KaBEPHO3HOCTH B MHTEpBajie OypeHus; Du — nuametp

JI0JI0Ta B UHTEpBaje Oypenus; L; — uaTepBan OypeHus.

Pucynoxk 3.1 — KoHnctpykius
O0BeM CTBOJIa CKBAKUHBI HE
WHTEpBaje OypeHus.
IIpumep 3anaum.
JlaHa KOHCTPYKIHS CKBa)KHHET:
1-# maTepBan L; = 600 m, tuametp

HWTbIBATh HA KaXXKA0M

OcaznHoOM KoJIOHHBI Dy = 426 MM;

2-i1 uarepsan L, = 1500 m, auamerp 06caaHoi koaoHHbI Dy = 324 MM;
3-i1 untepsan Lz = 3000 M, ruametp ob6cagHoil kononusl Dy = 194 muy;

KoaddumnuenT kaBepHo3HOCTH A1 Bcex nHTepBajion 1,15.
Heob6xoaumo ompenenuts: O0BEM CTBOIA CKBAKHUHBI HA KAXKIOM

unTepBaie. O0beM BbIOypeHHOi nopokl. [ToTepu OypoBoro pactsopa mpu ero

OUYHCTKHM Ha OYUCTHBIX ycTpoiicTBax. O0beM OypoBOro pacTBopa, HEOOX0AUMOIO

JJIs1 OCBOCHHA CKBAa’KHHBI. Ycnosue 3aJlauy WITIOCTPUPYCTCSA CXEMOU

KOHCTPYKIHUHU CKBA)XHMHbBI C HAHCCCHUEM Pa3sMCpPOB.

CxemaTnuHO M300pakaeM NEPBbIN HHTEPBAT OypeHUs: pUCYHOK 3.2:

Haxoaum Ve = 0,785(1,15 x 0,445)? x 600 = 122,9
N3o06paxaem BTOpoi HHTEpBa OypeHUs PUCYHOK 3.2:

Haxomum Ve = 0,785 x 600 x 0,4062 + 0,785(1,15 x 0,39)2 x 600 = 248
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AHanornyHo u3o0OpaxkaeM TPETUH U MOCIETYIOUIME HHTEPBAIbl OypeHus

CKBa)KUHBI
Haxoaum Vews = 0,785 x 1500 x 0,3022 + 0,785(1,15 x 0,215) x 1500 =

1793
Bribupaem Hanbomnbinii 00beM CKBaXKHUHBI Vs = Vers2 > Versl > Vexss

7z

10€ n300pakeHrne NHTEPBAJIOB OypeHUs

Pucynoxk 3.2 — Cxe

Omnpenensem 00bes O¥PABOTO pacTBOpa, HEOOXOIUMOTO JJIST OCBOCHUS
CKBa)XHHBI.
Vs =15X248 =372 M3

OCB
OmnpenensieM 00beM BBIOYPEHHOM TTOPOIBI

Vip1 = 0,785 - (1.15 x 0,445)2 x 600 = 122,9 m®
Vip2 = 0,785 - (1.15 x 0,0,39) x 900 = 170,4 m3
Vips = 0,785 - (1.15 x 0,215)2 x 1500 = 72,8 m®
Vip = 122,9 +170,4 + 72,8 = 366,1 w3

OnpenensieM NOoTeEpH HA KaXJIOM OYUCTHOM YCTPOMCTBE:

V., =1,3x366,1x0,1=476;

V' =1,9x3185x0,2 =122,3;

V" =0,3x196,2x0,35= 20,6.

V., =476+ 1223+ 20,6 =190,5;

3agaya 1Ji1 CaMOCTOSTEIbHOM paboThI:

JlaHa KOHCTPYKIMSI CKBAKUHBI:

1-# waTepBan L;, nuamerp o6camHoit KooHHBI D

2-11 matepBan Ly, nmametp 06camHoit KOJTOHHBI Dyﬁf

3-it unTepBan Lz, nuamerp o0cagHON KOJIOHHBI Dys;
KoadpuimeHT kaBepHO3HOCTH JJIs1 HHTEPBAJIOB 01, O, O3,
Heo6xoaumo onpenenuts: OO0beM CTBOIA CKBAKUHBI HA KaXKJIOM

uHTepBaie. O0beM BbIOypeHHO nopobl. [lotepu OypoBoro pactsopa npu ero
OYHCTKHM Ha OYUCTHBIX ycTpoiicTBax. O0beM OypoBOro pacTBOpa, HEOOXOAMMOTO
JUISl OCBOEHHUS CKBAaYKUHBI. Y CIIOBUE 33J]a4 WILTIOCTPUPYETCA CXEMOM
KOHCTPYKLMHU CKB)XKHHBI C HAHECEHUEM Pa3MEPOB.

Ta6nuna 3.1 — Jlanusle a1 pacuera

N | Lt | Lo | Ls | Dy | Dy | Dy | oau | 02 | as |
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BdpHaHTAa

1 400 | 1500 | 3000 | 426 324 178 | 1,15 | 12 | 12
2 500 | 1600 | 3100 | 473 340 194 12 125 | 1,25
3 600 | 1700 | 3200 | 508 299 219 11 13 | 13
4 450 | 1800 | 3300 | 406 351 146 | 1,15 | 12 | 1.2
3) 550 | 1900 | 3400 | 508 351 194 1,2 | 125 | 1,25
6 650 | 2000 | 3500 | 406 340 127 1,1 115 | 13
/ 700 | 1800 | 3600 | 426 377 168 | 1,15 | 12 | 12
8 300 | 1200 | 2800 | 473 324 178 12 | 125 1,2
9 450 | 1500 | 3000 | 426 299 194 1,1 1,3 | 1,25
10 350 | 1600 | 3300 | 473 351 219 | 1,15 | 1,2 | 13
11 550 | 1700 | 3500 | 508 340 146 12 | 125 172
12 600 | 1800 | 3800 | 406 377 194 1,1 1115 12
13 300 | 1900 | 4000 | 508 377 127 | 1,15 12 | 1,25
14 400 | 2000 | 4500 | 406 299 168 1,2 1125 | 13
15 600 | 1800 | 3000 | 426 340 178 1,1 13 | 12
16 200 | 1200 | 2900 | 473 340 194 | 1,15 | 12 | 1.2
17 700 | 1500 | 3500 | 426 340 219 1,2 | 125 | 1,25
18 400 | 1600 | 3600 | 473 351 146 1,1 | 115 13
19 350 | 1700 | 3300 | 508 377 194 | 115 | 12 | 12
20 450 | 1800 | 3200 | 406 299 127 12 1125 12
21 550 | 1900 | 2800 | 508 377 168 1,1 13 | 1,25
22 350 | 2000 | 3000 | 406 340 178 | 1,15 | 12 | 13
23 250 | 1800 | 3000 | 426 340 194 12 1125 | 172
24 350 | 1200 | 2900 | 473 324 219 1,1 | 115 | 1,2
25 400 | 1500 | 3400 | 426 324 146 | 1,15 1,2 | 1,25
26 500 | 1600 | 3600 | 473 351 194 12 1125 13
27 400 | 1700 | 3600 | 508 377 127 1,1 13 | 12
28 450 | 1800 | 3300 | 406 340 168 | 1,15 | 12 | 12
29 550 | 1900 | 2900 | 508 377 146 1,2 | 125 1,25
30 350 | 2000 | 3800 | 406 377 178 1,1 115 | 13
31 300 | 1800 | 2950 | 426 340 127 | 115 | 12 | 12

3.3 OnpenesieHue 00beMOB 0TPA0OTAHHOTO OYPOBOI0 pacTBOpa
U OypoBOro nuiama

Hens 3anatust: Onpenenuts 00beM 0TpabOTaHHOTO OYpOBOIO pacTBOpa U

6yp0BOFO nuiaMa 1npu CTpOUTCIILCTBE CKBAKUHBI

OpranuzanuonHasi popma 3aHsATUSL — pa300p KOHKPETHBIX CUTYALIHA.

O6muii 06beM OBP  (Vor), yXOmsIIero B OTXOIBI IOCIE OKOHYAHUS
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CTPOUTENICTBA  CKBAXKHWHBI,  CKJIQAbIBAETCS U3  M3OBITOYHBIX  OOBEMOB,
oOpa3yroIuxcs mociie oypenus: kaxaoro uarepBana (Vosy). B TOM 4uciie 00bEMOB
pacTBopa, cOpachlBaeMbIX B IUIAMOBBIM aM0ap MpH CMEHE THUNA U CHUCTEMBI
00pabOTKU MPOMBIBOYHBIX KUIKOCTEH, U 00bEMOB, HEOOXOIUMBIX IS OCBOCHUS

ckBaXuHbl (Vocs):

n
I’E}EP o Z Vospi * Vocs
=1

[Ipy >TOM OCHOBHBIMH TIPHYMHAMH OOpa30BaHUS © HAKOIUICHUS
U30BITOYHBIX 00BEMOB PaCTBOPA SBISIOTCS;

— HapaboTKa pacTBOpa MNpu pa30ypUBaHUU WHTEPBAJIOB, CIIOKEHHBIX
TJIMHUCTBIMH TIOPOJIAMU;

— 3aMeHa OJTHOTO TUIIa PACTBOpA Ha JIPYTOii;

— 3ameHa OypoBOTO pacTBOpa, UCIONB3YEMOrO Jisi OypeHHsl TOJ
OKCIUTyaTaIllAOHHYIO KOJIOHHY, Ha pacTBOp JPYroro THIIA MPH OCBOCHUU
CKBQ)KHHBI,

— TPOBEICHHUE psJia JOMOJHHUTEIBHBIX TEXHOJOTHYECKUX OIepaluii, He
IIPEyCMOTPEHHBIX MPOCKTOM Ha OypeHHE CKBaXUHBI (HaIpHUMep, JMKBHUIAINAS
OCJIO)KHEHH).

O0bemM OypoBOTO pacTBOpa, HEOOXOAWMOTO JJII OCBOCHUS CKBAKHHBI

(oOBekTa), onpenenseTcs Mo SMIUPUIECKON hopmyie
Voca =1,5- ]/::KB

rae Vo — 00beM cTBONA CKBOKMHBI HA KOHEI[ OypeHHs i-f0 HHTepBaa.

OO6beM CTBOJIa CKBAKUHBI PACCUUTHIBAETCS CM. ITYHKT 3,2.

O6béM OBP; yxonsmiero B 0TX0/Ibl MOCJIE OKOHYAHUS OYPEHHSI KOHKPETHOTO
uaTepBatia (Vosp), IPEICTABISACT COO0 00hEeM OYpPOBOTO pacTBOPA, MOIJICHKAIIETO

YTWIM3AIMHA WM 3aXOPOHEHHUIO MOCiie OKOHYaHus Oypenus i-ro mHTepBana (Vyi),
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3a BBIYETOM OO0BEMA pacTBOpa, MOBTOPHO UCIOJB3YEMOr0 IMpU OypeHuu

nocienyrmux uHTepBaioB (Vui), T.e.

Vose: = Vyi — Vi

O6Bem OypoBOro pacTBopa

Vyi = Voo = (Vg + VLu:Ma‘ + Vioi)
rae Vep: — 00beM OypoBOro pacTBOpa, IPHUMEHSBIIETOCS B Iporiecce OypeHus i-ro
MHTEpBala; V4; — MOTEPH pacTBOpa Ha (HUIBTPALMIO W HOPMOOOpa3OBaHUE IPU
Oypenun B i-M uHTepBane; V., — 00beM OypoBOro pacTBOpa, OCTAIOIIETOCS B
3aKOJIOHHOM TIPOCTPAHCTBE CKBAKHHBI ITOCJE KPEIUIEHUS B i-M HHTepBaie;Vqo; —
norepu OypoBOTO pacTBOpa MPU €r0 OYMCTKE Ha OYUCTHBIX YCTPOUCTBAX.

OOBeM TOBTOPHO KCIIOJIB3YEMOI0 OypOBOTO pacTBOpa MPH IPOXOJKE

MMOCJICAYIOIIHNX HHTCPBAJIOB

S
mai — 100 ﬁ

rae f — MpOLEHT MOBTOPHO HCIOJIB3YEMOTO OypOBOIO pacTBOpa ISl OypeHHs
MOCJIEIYIOUIMX MHTEPBAIOB (YCTaHABIMBAECTCS AMIUPUUYECKUM IYTEM Ha OCHOBE
IPOEKTHO-IIJIAHOBOT'O 3aJjaHus).

OO0beM MOBTOPHO UCIIOIB3YEMOTO PACTBOPa B Ka)XJOM KOHKPETHOM CIy4yae
yCTaHABIMBACTCA MO (PAKTUYECKUM JaHHBIM C YYETOM HAKOIUJICHHOTO OIIbITa
OypeHus U Te0JI0r0-TEXHUYECKUX YCIOBUN MPOBOJIKH CKBAXKHUH.

Pacuer o6bema OypoBOro pactBopa, MIPUMEHSBILETOCS B IMpoliecce OypeHus

I-r0 HHTEpBaJIa, MPOU3BOJUTCS 10 (hOpMyIIe

Vﬁpi = Vm‘ + VH:‘
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rae Vo, — morpebusiii 066eM Uit Oypenus i-ro uaTepBana; Vui— 00beM 0ypoBOro
pacTBopa, HapabaThHIBAEMOTO B IpOIlecce pa30ypHBAHUS TIIMHUCTBIX IMOPOJA B I-M
UHTEpBAJIC.

3uauenue V; onpenmensercst pacueTHBIM ITyTeM 1O Gopmyiie

VI'II. =V

CKB

+V

noi

+ Vi + Vops
rie Vi — 00beM pacTBOpa B IUPKYJSIITUOHHOW CHUCTEME OYpPOBOM YCTaHOBKH
(ompenensieTcst B 3aBUCUMOCTH OT TUMA OypOBBIX YCTAHOBOK).

O0bem HapabaThIBAEMOTO pPACTBOpA OMpPEACNACTCS MO0 AMIUPUYECKOU

dbopmye

- Ka(1 + bt)p,,
V:Z 1— )M L
H1 ( E) 0'01 Ppm
i=1

I7Ie 1 — KOJIMYECTBO Pa30ypUBaEMbIX TJIMHUCTBIX JIACTOB B UHTEpPBAJIE OypeHHUs; &
— CTENEHb OYUCTKU OypOBOIO pacTBOpa OT MOPOJbl Ha OYUCTHBIX YCTPOMCTBAX;
M — macca BRIOypeHHOW TIIMHUCTON TOPOJBI MPpHU pa30ypHBaHUU I-TO WHTEPBANIA;
K — k03 dunreHT KoIonaaIbHOCTH pa30ypruBaeMbIX MOpo; & — KodhPUIMeHT,
XapaKTepU3yIoluii BIUSHUE 00paboTKM OypOBOro pacTBOpa Ha HW3MEHEHHE
KOJUIOUAABHOCTH TIMHHUCTBIX TOPOJ; D — koaddummeHT, xapaKTepu3youuii
MHTEHCUBHOCTb U3MEHEHUS KOJIJIOUJAIBHOCTH TBEpAOH (ha3bl OypOBOTrO pacTBOpa
B pesyibTare JeicTBUs 3a00iHOW Temmeparypsl; ti — Temmeparypa B I-M
UHTEPBAJIE CKBAKMHBI B CTAaTHMUECKUX YCJIOBMSX; Ppi — IUIOTHOCTH OYpOBOrO
pacTBoOpa; Pri— CPEAHsIs INIOTHOCTh TIMHUCTON MOPO/IbI B MHTEpBaie Oypenust; P —
0e3pa3MepHBIii MOKa3aTedb KOJUIOUIAIBHOCTH JUCTIEPCHOM (a3bl.

Ipu stom mokasarenu M, i, Ppi, P ONPEIENSIOTCS M3BECTHBIMH METOAMH.

1l

3HadyeHue nokazaTess € mMpuHUMaeTcs clieayromum: s Budbpocuta CB-2, CB-2b

0,10; s meckootaenurens 0,20; nns wnootnenutens 0,35; aa Bubpocura CB-1
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0,20 - 0,25.

Koaddunment kommonmanbHocTn K ONpenenseTcs aHATUTUYECKAM HITH
rpadpuveckuM crocoOoM. 3HaueHHe KodpdummeHTa D mpuHUMaETCS pPaBHBIM
0,00072 mpu temmeparype B ckBaxkune t<< 130 °C, 0,00267 mpu t = 130+-160 °C u
0,00300 mpu t >>160 °C.

[Totepn Ha ¢uupTpanuio W KOpkooOpa3oBaHue Ipu OypeHHH B I-M

HHTCPBAJIC OIIPCACIIAIOTCS 110 BBIPAKCHUIO!

v Z 51 (D hi)L
Q)l'_ppi_l aH 2 i

rae hj — ToJIMHa ITMHUCTON KOPKH Ha MPOHUIIAEMBIX TUIACTaX CTBOJIA CKBaKUHBI.
O0beM OypoBOTO pacTBOpa, OCTAIOIIETOCS B 3aKOJIOHHOM IPOCTPAHCTBE

CKBKWHBI ITOCJIC KPEIUICHHUS B I-M HHTEpBaJje, pacCUUThIBACTCS 10 popmyIie:

Vu,em = 0,785 [(‘:':DH)2 o Drf)(Ll il H;‘)] g 0;7852(1)32 — Df)(LI ~ )
i=1

rne Dy — HapyXHBII TuamMeTp cirycKaeMoi 00CcaHON KOJIOHHBI [Tl KpEIUIeHUs 1-10
uHTepBaia; Hi — mnpoekTHas BhpICOTa MNOJBEMA TAMIOHA)KHOIO pPAacTBOpa B
3aKOJIOHHOM TIPOCTPAHCTBE CKBKUHBI IMPH KPEIUIGHUH I-TO HMHTEepBayia; M —
KOJIMYECTBO OOCAIHBIX KOJOHH Pa3IUYHBIX TUAMETPOB B 3aKPEIUICHHON YacTH
CTBOJIa, B KOTOPOM OCYILECTBIISIETCS] HUPKYJISALMS OypOBOro pacTBoOpa.

O6beM OypoBOrO IUIaMa PacCYUTHIBAETCS MO (hopMyTiaM
V,=V,+Vo+V.

VI VH VIH
rae Vi, Vi, Vi — cooTBeTCTBEHHO 00BEM I1IJIaMa, 00pa3yrolierocss Ha BUOpocure,

INECKOOTACINTCIIN N NIIOOTACIINTCIIN

Ve = 2,3 V5
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Vi =29V,

Vi =40V,

[Tpumep 3anaum.

[IpoekTHass BbICOTa TOABEMA TaMIIOHR)XHOTO pacTBOpa Ha KaXKIOM
UHTepBajie OypeHus coorBeTcTBeHHO paBHa H1=590 m, H,=1000 m, H3=1600 m.
KoHcTpyKInio CKBaXKUHbI CM. MMyHKT 3,2.

[To smMnupuueckum Gopmynam 06110 ycTaHoBeHO: [loTepu Ha GunbTparuio
H KOpkooOpasoBanue mpu OypeHun Bcex wuHTepBatoB V=50 M3 OOnem
HapabaTeiBaemoro pactBopa V,=90 m3. OO0beM pacTBOpa B IUPKYJISIHOHHON
cucreme V=30 M3, O0beM MOBTOPHO MCIIOIB3yeMOro pacTBopa cocrasiser 90%.

Ha cxeme ormeuaem BBICOTY MOABEMA TAMIIOHAXXKHOI'O paCTBOpaA.

Omnpenensiem 00BeM OypOBOrO pacTBOpa OCTaBHIETOCS B 3aKOJOHHOM

IMPOCTPAHCTBE CKBAKUHBI ITOCJIC KPCIIJICHU:

Viex = 0,785 [(1,15 x 0,445) — 0,426 )(600 — 590)] + 0,785(0,406% —
0,324% )(1500 — 1000) +
0,785(0,302% — 0,194 )(3000 — 1600)=79,1

Omnpenensem o601l 00beM 0TPaObOTAaHHOTO OYPOBOTO pacTBOpA:

OmnpenenseM 00beM OypOBOTO PacTBOPA MPUMEHSBIIIETOCS B TIPOIECCe OypeHUs:

OmnpenenseMm 00beM OypOBOTO PaCTBOPA MOJICHKAIIETO YTUITU3AIINH:

OmnpenensieM 00beM MOBTOPHO MCIIOIB3YEMOT0 OYpOBOTO pacTBoOpa:

OmnpenensieM 006EM OBP yxossiiero B 0TX0/Ibl TOCJIE OKOHYAHUS OypEeHHUS:

Omnpenensem oot 00beM OBP (Vorr), yXOASIIIEro B OTX0/IbI TOCIIE OKOHYAHUS
CTPOUTEIHCTBA CKBAKUHBI:

Omnpenensiem 06beM OypOBOToO IIIaMa (TOJIBKO JIsl BAOPOCHTA):
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V, =2,3x366,1 =842

3amada 1 CaMOCTOSITEHHOTO PEIICHUS.

[IpoekTHass BBICOTA TMOABEMA TAMIIOHAXKHOTO pAacTBOpa Ha KaXJIOM
UHTepBaJie OypeHus: cooTBeTcTBeHHO paBHa Hi, Hy, Hs. KoHCTpyKINIO CKBa)KUHBI
CM. yHKT 3,2 Tabnura 3.1.

[To sMmupudeckum Gopmyiam 0610 ycTaHOBIeHO: [loTepu Ha GuIbTpaIio
U KOpkooOpa3oBaHume 1npu OypeHMH Bcex uHTepBaloB V.  OObeM
HapabaTbeiBaeMoro pactsopa V. O0beM pacTBopa B IUPKYJISIIMOHHONW CHCTEME
V. O0beM TOBTOPHO HCHOJIB3yEeMOTO pacTBopa cocraBiseTr ....%. Ha cxeme
OTMEYaeM BBICOTY MOAbhEMa TAMIIOHAKHOTO PacTBOPA.

Omnpenenutb 00bEM OTPAaOOTAHHOTO OYPOBOTO PAcTBOpPA U IIJIaMa.
Tabmuma 3.2 — Jlanabie 11 pacyeTa

No Vo Vi Vi % H: H> Hs
BapUaHTa

1 50 90 30 90 L,-20 L,-500 | L3-1500
2 60 80 35 80 L,-40 L,-400 | L3-1400
3 70 70 45 85 L;-30 L,-600 |Ls3-1700
4 100 75 30 95 L:-50 L,-400 |Ls3-1400
5 70 /8 20 85 L:-20 L,-300 | L3-1600
6 50 80 25 80 L:-30 L,-450 | L3-1400
7 40 90 20 70 L;-30 L,-350 | L3-1300
8 55 70 25 75 L;-30 L,-300 |Ls-1700
9 45 80 35 80 L,-30 L,-400 | Ls3-1500
10 65 90 32 85 L,-20 L,-550 | L3-1400
11 75 100 29 90 L;-40 L,-500 |L3-1700
12 80 80 35 95 L,;-30 L,-400 | L3-1400
13 75 70 40 90 L;-50 L,-600 | Ls-1600
14 65 75 30 80 L,-20 L,-400 | L3-1400
15 90 85 35 85 L,-40 L,-300 |L3-1300
16 80 65 40 95 L,-30 L,-450 |Ls3-1700
17 70 95 35 85 L;-30 L,-350 | L3-1500
18 60 50 25 80 L,;-20 L,-300 |L3-1400
19 50 65 30 70 L,;-40 L,-400 |Ls-1700
20 40 75 20 75 L,-30 L,-550 | L3-1400
21 45 85 40 80 L,-50 L,-500 | Ls3-1600
22 95 59 20 85 L,-30 L,-400 | Ls3-1400
23 65 65 25 90 L,-30 L,-600 | L3-1300
24 75 85 30 95 L,;-20 L,-400 |Ls-1700
25 85 75 35 75 L -40 L -300 |L -1600

1 2 3
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26 95 65 25 80 L1-30 L,-450 | L3-1400

27 85 75 30 85 L1-50 L,-350 |L3-1300

28 95 95 20 90 L1-20 L,-300 |Ls-1700

29 90 65 40 95 L1-40 L,-400 |L5-1300

30 80 75 35 80 L1-20 L,-550 |Ls-1700

31 75 85 20 85 L -50 L -550 |L -1600
) 2 3
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IIpakTnyeckoe 3ansitue Ne 4. OnpenesieHue 00beMa HIJIAMOBBIX

amM0apoB 1151 OypeHHs M IKCIIYyaTalMi HePTAHBIX CKBAKUH

Lenb 3anatust: OnpenenuTs 00beM LIAaMOBOTO am0apa

OpranuzanuonHasi popma 3aHATUSL — pa300p KOHKPETHBIX CUTYALIU

1. OOBvéM BbBIOYpEeHHOW MOPOABI MPU  CTPOUTENIHCTBE  CKBAKHUH

pacCUMTHIBAIOT C  MCMHOJIb30BaHueM Taou. 4.1.

Tabnuna 4.1 — Anroput™m pacyera

Ne  |HammeHoBanwme KoHCTpyKIIHs CKBaKUHBI
/o (nnametp o0caaHbIX
KOJIOHH)
1. HMuameTtp ckBaxkuHsbl Dj, Mm
2.  |[dnuHa uHTEpBaja CTBOJIA CKBAXKUHHBI |, M
3. |[Imomans ceueHus:, M?
4. |KoadduiueHT kaBepHO3HOCTH Ki
5. |O0OBbEM HHTEpBaa CKBAKUHEI, M>
Htoro: 00bEM BCell CKBaXHUHBI, V|, M°

2. O0péM nutama: Vo, =V x 1,2,

rie 1,2- xosdduuueHT, y4YMTHIBAIOMIMIA pPa3ylJIOTHEHHWE BBIOYpEHHOU
MOPOJBI.

3. OO0BéM oTpaboTaHHOrO0 OypOBOTO pacTBOpa, COpPACHIBAEMOrO B
NPUCKBOKUHHBIA ~ amOap  (IpW  yCJIOBUM  MOBTOPHOTO  HUCIOJIb30BaHUS),
onpenaesieTcs U3 pacuéra 25% ot 06bEMa ncxoaHOTo U HapaboTaHHOTO BP: Vogp =
0,25V, x Ki+ 0,5 Vy,

raie Ki - kxosdduinueHT, yduThiBaroOlmdid moOTepu OYpOBOIro, pacTBOpA,
YXOISUIEro CO NUIAaMOM TPU OYUCTKE Ha BHUOPOCUTE, MECKOOTIEIUTENE U
unootaenurene (B coorBerctuu ¢ PJ1 39-3-819-91 K = 1,052);

VY - 00BEM IUPKYISIUOHHON cUCTEMbl OypOBOM YCTaHOBKH, OMPEIESICTCS

10
B COOTBETCTBUH C TA0I.8,
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Pacuér 06bEMOB 0TX0/10B OypeHHs orpesensiercs B coorBeTcTBuM ¢ P/ 39-

3-819-91 u CTO 08-000-055-86.

Ta6nuna 4.2 - VicxonHble JaHHbBIE U pacdyeTa 00bEMa IUPKYJISITUOHHON CUCTEMBI

['myOuna 6ypenusi, M Tun 0ypoBoii yctaHoBku  |[lone3Hbrit 00BEM
LUPKYJISLMOHHOU
CUCTEMBI, M°
2000 bY-2000 90
2500 bY-2500 90
3000 bVY-3000 120
4000 bY-4000 150
5000 bY-5000 180
6000 bY-6000 240
8000 bY-8000 300
10000 bY-10000 360

4. O0bEéM OYpOBBIX CTOYHBIX BOJI MPU BHEIPEHUU OOOPOTHOM CHUCTEMBI
BostocHaOeHus (Vece) paccuuThIBaeTCs 1Mo (popmyiie

Vies = 0,25 Vg

5. Pacuér o0néma muramoBoro ambapa (Vuae) IPOU3BOIUTCS O CIICAYIOIICH
dbopmye:

V =11WVu+V +V ).

ura

Hcxoanble nannpie npuHstts n3*femsol 3.

IIpakTueckoe 3ansTue Ne 5. MakelbHOE X03AHCTBO

Lens 3aHgTHS: PacyeT BRICOTHI (paKeIbHOTO CTBOJIA.
5.1 BBICOKOIO JaBJICHUS.
5.2 HU3KOrO JaBJIECHUS.

OpranuzanuonHas Gpopma 3aHsITHs — pa300p KOHKPETHBIX CUTYaI[Hil.
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dakenpHas YCTAHOBKA TMpeIHAa3HA4YE€HA ISl CXKUTAHUS MEePUOAUYECKUX
(aBapuiiHBIX) Ta30BBIX COPOCOB  BBICOKOTO M HHM3KOIO  JABJIE€HUA  OT
TEXHOJIOTHYECKOTO 000PYyTI0BaHHUSI.

dakenpHas CUCTEMa BKIIIOYAET B ceOs:

- (hakenbHBIN KOJUIeKTOP BhIcOKOTO naBieHus [y 1000 mwm;

- (hakenbHBIN KoJuteKTOp HU3KOro nasieHus [y 300 mm;

- KOMOMHHMPOBAHHYIO (DAKETbHYIO YCTAaHOBKY;

- (hakenpHBIN cemapaTop BeicOKOTO AaBieHus O-01,

- KOHJeHcaTocOOpHUK  (dakenbHbIM  BbICOKOTO  nmamieHus  EJI-01,
OCHAIIIEHHBIN ABYMsI TIOJYIOTPYKHBIMU HACOCHBIMU arperaTtaMus;

- TpyOHBIN paciupuTenb HU3Koro nasiueHus O-02;

- KOHAeHcaTOCOOpHUK (hakeabHbIN HU3Koro AaBieHus EJ[-02, ocHamnieHHbIN
JBYMSI TIOJTYTIOTPY>KHBIMA HACOCHBIMH arperaTamu.

KomOuHupoBanHas (akenbHasi yCTaHOBKA COCTOUT U3:

- ctBOoJa BeIcokoro AaBieHus @C-01 BeicoToii 85 M,

- cTBOoJ1a HU3KOro naBnenus OC-02,

- (pakeTBHBIX OTOJOBKOB C Ta30BBIM 3aTBOPOM

- CUCTE€MBbI PO3KHUIa U KOHTPOJIS TIaMEHU

B ¢dakenpHbIx cemaparopax Bbeicokoro mgasneHust (P-01) um HU3KOTO
napinenus (P-02) mpouwcxoauT OTaAElCHHE OT rasa, cOpachbiBaeMoro Ha (akxern,
KareJbHON JKUJIKOCTH, KOTOpasi HAMPaBJISETCs B KOHAECHCATOCOOPHUKU BBICOKOTO
nainenns (EZ1-01) wu  wmumskoro  maBnmenust  (EJ[-02)  cooTBeTcTBEHHO.
KonnencarocOopHukyd  000pYy/IOBaHbl  JABYMsI  HOJIYNOTPYKHBIMH ~ HAcCOCAMH
(pabounM © PpE3EPBHBIM), C TOMOIIBIO KOTOPBIX KHUIAKOCTH IO YPOBHIO
OTKAaYMBAETCs B pe3epByapbl HEKOHIUIIMOHHON HEPTH.

B kayectBe  KOHIEHCATOCOOPHMKOB  (haKEIbHBIX  MPEAYCMOTPEHBI
noa3eMuble émkocty tuma EIIII.

[IpomyckHasi cnocOOHOCTh (PakeabHON YCTaHOBKHM MO (pakesaM BBICOKOTO U
HU3KOTO JAaBJCHUS ONpelesieHa MO0 MaKCHMaJIbHOMY aBapuiiHOMY cOpocy B

q)aKCJ'IBHBIC KOJIJICKTOPbI BBICOKOI'O U HU3KOI'O JJaBJICHMA.
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Jns paGoThl (haKembHBIX TOPENOK K (DaKeTbHOW YCTaHOBKE IIOABEICH
TOTMBHBIN Ta3. [IpemycmorpeH BbIBOA WHGOPMAIMKM O HATWYUH (OTCYTCTBHUH)
IJIAMEHU JISKYPHBIX TOPEJIOK Ha MECTHBIM IIUT YOPABJICHHS, BKIIOUYCHHE
CUTHAJIM3aIlMU Ha IIIUT ONIepaTopa B MOMEHT OTCYTCTBHS TJIAMEHH.

CornacHo TpeOOBaHUSM O€30MACHOM IKCIUTyaTallMK (PakeIbHBIX CHCTEM BO
n30exxanne oOpa3oBaHMs B3PBIBOOMACHONM CMeCH B Hadaio (aKeIbHOTO
KOJUIEKTOPa BHICOKOTO ¥ HU3KOTO JAaBJICHUS MPEAYCMOTpPEHA HeTpephIBHAS MMOAaua
pacyeTHOTO KOJMYECTBAa IMPOIYBOYHOTO YIJIEBOJOPOAHOTO Taza. B ciydae
IOpEKpalIeHUs] TOJaYd YIJEBOJAOPOJHOTO Ta3a olecredeHa aBTOMATUYECKas
nojiladya MHEPTHOTO Tasa (a3ora). Ha TexHoMOrMueckoil mionaake mpeaycMOTpeH
3armac HHEPTHOTO ra3a, JOCTATOYHBIN IS MTPOYBKHU (aKeTbHOTO KOJUIEKTOPA.

Pacuer BbICOTHI (paKeILHOIO CTBOJIA.

[IpoBeneM mpenBapUTENbHBIN pacyeT BBICOTHI (PAKENIbHOTO CTBOJNA B
COOTBETCTBUM ¢ MeTo/iukoM, n3noxxkeHHou B [1b 03-591-03 «IIpaBuna ycTpoiicTBa
u Oe3omacHOW OKCIuTyaTanmuu (aKeTbHBIX cHCTEM» (YTB. IOCTaHOBIECHUEM
['ocroprexuamzopa P® ot 10 uronst 2003 r. N 83).

Obo3nayerus u onpeoenenus

Cpi, Cyi - TeTUIOEMKOCTH KOMITOHEHTOB, J[x/(MoIb[K]);

D - nuamertp akenbHOU TPYOBI, M;

k - mokazarens anuabatsr, K = [NiCpi/ [ NiC.i;

M - monexynapHas Mmacca, Kr/(Kr/Kr/Moib);

N - MossIpHast 107151 I-TO KOMIIOHEHTa B CMECH;

I

T - Temnepatypa rasa, K;

V - cKOpOCTh UCTEUEHUS COPOCHOTO ra3a, M/c;

V' - cKOpOCTh BeTpa Ha ypOBHE IEHTpa IIaMEHH, M/C,

4

V, = VE¥[0,9 + 0,01*(H + Z)] ipu H + Z < 60, (5.1)

V, = V*[1,34 + 0,002*(H + )] ipu 60 < H + Z < 200; (5.2)
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V - MakcuManbHas CKOPOCTL BETpaA, M/C,
m

V4 - CKOPOCTB 3BYKa B COpachbIBaeMOM rase, M/C:

Vie= 91,55 kT /M ; (5.3)

D: OTHOICHHUEC CKOPOCTHU HCTCUCHHA K CKOPOCTH 3BYKaA B C6paCI>IBaCMOM

[F VIV.e. (5.4)

[Ipu 5TOM PEKOMEHIYETCS IPUHUMATE:

IpY OCTOSIHHBIX copocax [ [ D,2;

IpY [IEPHOIUYECKUX M aBapuiHbIX copocax [ D,5;
X - paccrosiHue OT (haKeILHOro CTBOJIA, M;

Xonin - MUHUMAJIBHOE PACCTOSIHUE OT (DaKeIBbHOTO CTBOJIA 10 00BEKTa, M;

( - IJIIOTHOCTH TEIJIOBOT'O MOTOKA B pacquHoﬁ TOYKE, KBT/MZ;

VEX RN (5.5)

Qy - IUIOTHOCTH TEILIOBOI'O IIOTOKA OT IUIaMEHHU, KBT/M?;

Qux - OPEACIBHO AOITYCTHMAs MIIOTHOCTh TCIUIOBOI'O IIOTOKA, KBT/MZ;

Qun =0 - e, (5.6)
jaoit
q]'[ﬂ]'[ - OIpEACIIbHO JOIMyCTHUMAs IIJIOTHOCTD TCIIJIOBOT'O ITOTOKA OT IJIAMCHH,

kB1/™M?;

35D;

q - OpsMas CoJIHeYHas paauaiys, KBr/m?, onpenensercs s 11 - 12 q;
C

Q - KOJIMYECTBO TEILIA, BIIEIIIEMOE IIaMeHeM, KBT;

h - BeIcOTA 00BEKTA, M;

H - BrIcOTa q)aKCJ'IBHOFO CTBOJIa, M, PCKOMCHAYCTCA IMPUHUMATL HEC MCHCC
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Z - pacCcTOsIHUE OT LIEHTPA U3NTyYeHHUs TUNIAMEHHU JI0 BEpXa CTBOJIA, M;

npu [ K 0,2 pexomenayercs npuHuMaTh Z = 5D;

npu [ D,2 onpenensioT no ciaeayonmM COOTHOIIEHUSIM:

H/D ....... 2030 35 40 60 80 100

ZID ....... 3237 39 40 44 47 48

[1- yrom oTkioneHmst rmiameHd (Yrosl MeXIy BEPTHUKAIBIO U
ocero mmamenn), ° tg[ F V,/ V;

[} koo duimenT uzinyyeHns miaMeHu, pacCYUTHIBAETCS UM NPUHUMAETCS
M0 CIPABOYHBIM JIaHHBIM.

3Ha4YeHus Quy, KBT/M?, pEKOMEHIyETCS TIPUHUMATD!

y OCHOBaHUs (pakenbHOro cTBojIa - 9,4,

P YCIIOBUM 3Bakyanuu nepconana B Teuenue 30 ¢ - 4,8;

Ha oOrpaxiaeHud (aKeIbHOW YCTAHOBKM M TIPU YCJIOBHUH DBaKyarluu
nepcoHasa B TedeHue 3 MuH - 2,8;

HEOTpaHHYEeHHOE MpeObIBaHue iepcoHana - 1,4,

Pacyetnblii Bapuant cOpoca ompenensercs N0 MaKCUMaJIbHOM IUIOTHOCTH
TEIJIOBOTO MOTOKA.

[[70THOCTH TEIIOBOTO TOTOKA (), TPOBEPSIOT TPHU BHIOPAHHON BBICOTE
dakenbHOrO cTBONA H M 3aaHHOM paccTosiHUM X. MUHUMaIbHOE PacCTOSTHUE
MexAy (hakelIbHbIM CTBOJIOM U OOBEKTOM OIPEACNSIOT MPU BHIOPAHHOW BBICOTE
dakenbHOTO CTBOJIA. BBICOTY (pakembHOTO CTBOJIA OMPEACTSIOT TPH 33alaHHOM
paccTosiHUU Mexay (aKeJIbHbIM CTBOJIOM U OOBEKTOM.

1. IMpu [k 0,2

g LI [D
ACT(X [Zsin[D)? [H [h [Z cos[)?] (5_7)

X in IZI\/ 0 CXH Ch Z cos[)? [EZsin[]
Ao (5.8)
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f
H D\ill4§on X [CZsin[)2? [h DZcos[]'
2. Mpn [1°D,2
q LI [D

AH(x* OH [h )] ;

[D
X U
min \/4|]m)n

[IH [h[Z)?

I:I’ (@ 2
H X
4@1"()" D I:h DZ .

5.1 Pacuer BbICOTHI (paKeJIBLHOT0 CTBOJIA BLICOKOTO JaBJICHUS

(5.9)

(5.10)

(5.11)

(5.12)

I/ICXOILHI)IC JAaHHBIC UIA pacd€Ta BbICOTHI q)aKCJ'IBHOFO CTBOJIa IPUBCACHbLI B

tabmure 5.1

Tabmuma 5.1 — Micxoqubie nanHbIe 1715 pacdera

HaumenoBanue nokazarens Ennannet 3HayeHue
U3MEpPCHUS
MaccoBslii pacxop raza, G Kr/c 37,31
MonekynspHas macca, M KI/(KT/KI/MOJIb) 21,157
Huzmas tennoTa cropanus, Qx M /Ix/kr 47,58
IToxazarenp agnadaTsl, K 1,294
TemnepaTypa cOpacbiBa€MOro rasa K 215,74
CkopocTb cOpacsIBa€MOro rasa M/C 50,85
Huametp ¢dakensHOM TpyOHI, D M 1
MakcuMmainbHasi CKOpOCThb BeTpa, Vm M/C 25
[IpenensHo  gomycTUMasi — IJIOTHOCTh kBT/M? 4.8
TEIUIOBOTO  TMOTOKAa Yy  OCHOBaHWUS
(dakenbHOTO CTBONA, Qux
[Ipsimast cotHeuHas paauanus, Jc kB1/Mm? 0,66
Bricora 0o0BexTa, h M 1,7

V6 - CKOPOCTB 3BYKa B cOpacbIBa€MOM rase, M/c:

V6= 91,5 * vkt /M =91,5 *(1,294 * 275,74 / 21,157)%° = 375,76 m/c

D: OTHOIICHHUE CKOPOCTHU HCTCUCHHA K CKOPOCTH 3BYKa B C6paCBIBaCMOM

rasc:
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[ FV/V, =50,85/375,76 = 0,135
ITpu [ K 0,2 pexomenayeTcst mpuHUMaTh Z = 5D
Z=5Mm.
V - cKOpOCTh BeTpa Ha YPOBHE IIEHTpPA IUIAMEHHU, M/C,

4

npu 60 < H + Z <200 paccuutsiBaem 1o Gopmyie:

Vg = Vp* [1,34 + 0,002 *(H + Z)] = 25 * [1,34 + 0,002 * (84,39 + 5)] =
37,9695 m/c

Jlnsa ompenesieHus yria OTKJIOHSHHs IamMeHd HaxoauMm tg[]= V,/ V =
37,9695 /50,85 = 0,7467,

TOT/Ia yroJl OTKJIOHEHUs miamenu [ 36,74856 °.

[} xosddunuent usnydeHus miaMeHH, paCCUUTHIBAEM II0 AMITUPHUECKOMY
ypaBHEHUIO [5].3HaueHHe SBISETCS NPHUOIMIKEHHBIM, T.K. 3aBHCHUT OT MHOTHX
(haKkTOpOB, B TOM YHCJI€ OT KOHCTPYKIIHH TOPEIIOK:

[¥ 0,048 * M%°> = 0,048 * 21,157%° = 0,22

[IpenenbHO nmomycTHMasi TUIOTHOCTH TEIJIOBOTO IOTOKA OT IUIAMEHH Y
OCHOBaHMS (haKEeIBHOT'O CTBOJIA COCTABIISICT

Oz = Oz - Qe = 4,8 - 0,66 = 4,14 kB1/m?

KomudecTBo Termia, BeIICIIEMOTO IIaMEHEM, paCCUYUTRHIBAEM 10 (hopmyiie

Q =Q *G=4758*37,31=1775,2098 M/Ix/c = 1775209,8 kBt

BrIcoTy (akenbHOro CTBOJA PAcCYMTHIBAEM METOIOM MPHUOIMKCHUS 0
COBIAJICHUS IPUHSTHIX U PACYETHBIX BEJIMIHUH 110 opmyie (2.30)

B pe3yibTaTe mpoBeIeHHBIX BEIYUCICHHUH ITOTydaeM:

— BbICOTa (haKeIHHOTO CTBOJIA COCTABIIAECT 85 M

— IUIOTHOCTH TEIUIOBOTO MOTOKA OT IJIAMEHU Y OCHOBaHUS (haKeIbHOTO
ctBojia — 4,089 kB1/M2.

[IpoBepouHBIid pacyeT IUIOTHOCTA TEIJIOBOTO TIOTOKAa Ha TpaHUIE
oOBajIOBaHUS.

[IpoBenecH MPOBEPOUYHBIM pacyeT IJIOTHOCTH TEIUIOBOTO MOTOKA Ha TPaHUIIE

oOBaioBaHMsI (paKeTLHON YCTAHOBKH B COOTBETCTBUHU C METOJMKOM, M3JI0KEHHOUN B
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[1b 03-591-03 «IlpaBumia yctpoiicTBa u 6e30macHOM 3KCIUTyaTanuu (akeabHbIX
cuctem» (yTB. moctanoBienrueM I'ocroprexnamzopa P® ot 10 uronst 2003 r. N 83).
[[70THOCTH TEMJIOBOTO MOTOKAa OT TUIAMEHHM MPOBEPSEM MPU BBIOPAHHOU

BBICOTE (hakeapHOTO CTBOJIA 1o dbopmyie (2.28)
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Ncxonnbie naHHbIe U pe3ybTaThl pacyeTa MPUBEICHBI B TabIuIe 5.2.

Tabnuna 5.2 — Pe3ynbTarhl pacyeTa MIOTHOCTH TEIJIOBOTO MOTOKA

HaumenoBanue nmokazarens Ennnanna 3HayeHus
U3MEPCHHUS

Bricora dakenbHoro crona, Hm M 85

Paccrosine oT akeabHOTo CTBOJIA 10 TPAHHIIBI M 87

oOBajioBaHus, X

Paccrosinue OT 1leHTpa U3Iy4YeHUs IMJIaMEHU 0 M 3)

Bepxa cTBoja, Z

[1710THOCTB TEMJIOBOrO MOTOKA OT IJIAMEHH, (u KBT/M? 2,126

ILIOTHOCTH TEIIOBOTO IMOTOKA B PACYECTHOM KB1/M? 0,66

TOYKE, (c

B cootBerctBum ¢ IIb 03-591-03 «IlpaBuna yctpoiictBa u 0e30macHOM
IKCIUTyaTalui  (DaKeIbHBIX CHCTEM» NPEIeNbHO JIOMYCTHMas IUIOTHOCTD
TEIUIOBOTO TOTOKA Ha OrpaXkAe€HWH (aKeIbHOM YCTaHOBKU (ux = 2,8 kBT1/M2,
CrnenoBaTenbHO, MPUHUMAEM PACUETHYIO BBICOTY (DaKelbHOTO CTBOJA 85 M.

Jlnis obecriedeHus HEOTPAaHUYEHHOTO MpeObIBaHUS MEepCOHaNa MPEAETbHO
JIOMYCTUMAs TUIOTHOCTh TEIUIOBOTO MOTOKA (ux = 1,4 kB1/M% D10 ycinoBue

BBITIOJIHSETCS] Ha paccTOSTHUM cBbile 189 M 0T ocHOBaHUs (haKeIbHOTO CTBOJIA.

5.2 PacueT BbICOTHI (pAaKeTbHOI0 CTBOJIA HU3KOT0 J1aBJIE€HUS
Hcxomanpie maHHBIE TSl pacdeTa BBICOTHI (haKeIbHOTO CTBOJA MPHUBEICHHI B
tabimuue 4.3.
B coorBerctBun ¢ IIb 03-591-03 wmaccoBslii pacxon raza B3SIT C
kodpdunmrentom 1,5 kak aBapuiiHbIi CcOpOC OT YCTAaHOBKM C HauOoOJbIIeH

BEITUYMHOM STOTO BBIOpOCA.

Tabmuia 5.3 — Vicxoaabie qaHHbIC 71 pacueTra

HaumeHnoBanwme mokasaress Enuaute: 3HaueHune
HU3MEPCHHUS

Maccossrii pacxon rasa, G Kr/c 9,16

MonekynsipHas macca, M KI/(KT/KT/MOJIb) 44,703

Huzmras rermmora cropanms, Qy M JIx/xr 47,58
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IToka3zarens aguadarsl, K 1,294
Temneparypa cOpackiBaeMOro rasa K 326,342
CxopocTh cOpackIBaeMoOro rasza M/C 54,72
JHuametp dakenapHOU TpyOBI, D M 0,3
MakcuMmalibHasi CKOpOCThb BeTpa, Vm M/C 25
IIpenenbHO JIOITyCTUMAs IUIOTHOCTD kBT/M? 4.8
TEIJIOBOTO TIOTOKA y OCHOBaHUS (haKkeIbHOTO

CTBOJIA, (ux

[Ipsimast conHeuHas paguarysi, qc kBT/M?2 0,66
Bricora 00BekTa, h M 1,7

V6 - CKOPOCTB 3BYKa B cOpachbIBa€MOM rase, M/c:

Vie=915* vkt /M =91,5*(1,294 * 326,342 / 44,703)%° = 281,226 m/c

[]= oTHOmIEHME CKOPOCTH HCTEYEHUS K CKOPOCTH 3ByKa B COpachIBAEMOM

rase:

[FV/V. =5472/281,226 = 0,19

ITpu [ K 0,2 pexomenayeTcst mpuHUMaTh Z = 5D

Z=15wm.

V' - cKopocCTh BeTpa Ha YpOBHE LIEHTpa IIAMEHHU, M/C,

npu H + Z <60 paccuntsiBaem 1o dhopmysie:

Vg = Vi* [0,9 + 0,01 *(H + 2)] = 25 * [0,9 + 0,01 * (53 + 1,5)] = 36,125 m/c

Jliist onpeneneHus yria OTKJIOHEHMs IlameHd Haxommm tg[ = V,/ V =
y

=36,125/54,72 = 0,66,

TOT/Ia yroJ OTKJIOHeHHs miamenu [ = 33,43°.

[} xoadduitmeHT u3nyyeHns miaMeHu, pacCUUTHIBAEM IO SMITUPHYCCKOMY

YPaBHCHHUIO. 3HaUYCHHUE SIBIISETCS HpI/I6J'II/I}KCHHBIM, T.K. 3aBHCHT OT MHOTI'HX

(bakTOpOB, B TOM YHCII€ OT KOHCTPYKIIMHA TOPETIOK):

[F 0,048 * M%°> = 0,048 * 44,703%°> = 0,32

Hpez[eano AoIyCtuMas INIOTHOCTb TCIINIOBOI'O IIOTOKA OT IUIAMCHU Y

OCHOBAaHUA q)aKCJ'IBHOFO CTBOJIa COCTaBJIACT

OQuan = Qug - Qc = 4,8 - 0,66 = 4,14 kBT1/M?

KomnyectBo TCIJIa, BBIACIICMOTI'O INIAMCHEM, paCCUUTBIBACM I10 q)OpMy.TIC
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Q =Q,*G=4758~*09,16 = 435,8328 M]Ix/c = 435832,8 kBt

BricoTy (hakenbHOTO CTBONA PACCYMTHIBAEM METOJAOM MPUOIMKEHUS [0
COBMAJICHUS IPUHATHIX U PACUETHBIX BeTU4nH 10 hopmyie(2.30)

B pe3ynbraTe mpoBEACHHBIX BRIYUCICHUH MOTyYaeM:

— BbICOTa (h)aKETBbHOTO CTBOJIA COCTABIIAET 93 M

— TUIOTHOCTH TEIJIOBOTO MOTOKA OT IUIAMEHHM y OCHOBaHHS (DaKeIbHOTO
ctBojia — 4,031 kB1/M2.

[IpoBepouHBIid pacueT TIJIOTHOCTH TEIUIOBOTO IIOTOKAa Ha TpaHUIIE
00BaJIOBaHUSI.

[IpoBeneH mpoBEpOUHBIN pacyeT IIOTHOCTH TEIUIOBOTO MOTOKA HAa TPAHUIIC
oOBanoBaHusl PaKeTbHON YCTAHOBKH B COOTBETCTBUH C METOJIUKOM, M3JI0)KEHHOH B
[T 03-591-03 «IIpaBuma yctpoiicTBa U 0€30MaCHON SKCIUTyaTaruu (hakeabHBIX
cucrem» (yTB. moctanoBieHueM [ ocroprexnamzopa PO ot 10 utons 2003 r. N 83).

[11OTHOCTH TEMJIOBOTO TOTOKA OT TUIAMEHHU IMPOBEpsSEeM TIpU BBHIOPAHHOM
BbICOTE (hakeabHOro cTBOJIA o hopmysie (2.28)

VcxoaHbie JaHHBIE U pe3ybTaThl pacueTa MpuBeeHBI B TabmuIe 5.4,

Tabnuna 5.4 — Pe3ynpTaThl pacueTa MIOTHOCTH TEIJIOBOTO MOTOKA

2010705050001
HaumMenoBanue mokazarens 3HayeHUs

U3MEPEHUS
Bricora dakenbHoro creosa, H M 53
Paccrosinue ot akeabHOTO CTBOJIA IO TPAHUIIBI " 51
oOBamoBanus, X
PaccrosiHre OT meHTpa U3My4YeHUs MIaMEHU 10 " 15
BEpxa CTBOJIa, Z, ’
[1OTHOCTH TEMIOBOIO MOTOKA OT IUIAMEHHU, (u kB1/Mm? 2,11
[I10THOCTH TEIJIOBOrO TOTOKAa B PacyeTHOU

p kBT/M?2 0,66

TOYKeE, (c

B cootBerctBun ¢ IIb 03-591-03 «lIlpaBuia yctpoiictBa u 06e30macHoOn
OKCIUTyaTallul  (DaKeNbHBIX CHUCTEM» TPEIAENIbHO JOMyCTUMas IUIOTHOCTh
TEIIOBOTO TIOTOKA Ha OTPakA€HWH (aKeIbHOM YCTaHOBKH (uy = 2,8 kBt/M2.

CrnenoBaTesibHO, IPUHUMAEM PACUETHYIO BHICOTY (DaKeIbHOTO CTBOJIA 93 M.
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Jlist o0OecriedeHusT HEOTPAaHWYCHHOTO TPeObIBaHUS IEepCOHANa IPEIeIbHO
JOIyCTUMas IUIOTHOCTh TEIUIOBOTO MOTOKA (ux = 1,4 kB1/M2. D10 ycimoBue

BBIIIOJIHACTCA HA PACCTOAHHWHN CBLIIIC 112 M oT ocHOBaHHS CbaKeJ'H:-HOFO CTBOJIA.
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IIpakTueckoe 3ansaTue Ne 6. YTeukn He()TH ¥ raza yepe3 oTBepCTHE B
TpYyOe
Lenp 3ansatus: «OnpenenuTs pacxoi KUAKOCTH 4Yepe3 OTBEPCTHE NpH
aBapuu Ha HEPTETIPOBOIEY.

OpranuzanmonHast Gpopma 3aHSATUS — TPATUITMOHHASL.

Kaaccudukanus MeTog0B KOHTPOJIS yTedyeK

[losiBieHne yTeuek COMPOBOXKIACTCS LIETBIM PSAOM H3MEHEHUH (U3HUKO-
TEXHUYECKOTO COCTOSIHMSI TpyOONpoBOJa M IPOCTPAHCTBA BOIM3M MeECTa MX
nosiBJIeHUs. Bo3HMKaeT XapaKkTepHblil aKyCTUUECKUN 1IyM. U3MEHSIOTCS JaBJICHUE
U CKOpPOCTh IMOTOKa, MHOTpedisieMass MOIIHOCTh MEPEKauMBAIOIIMX arperaTos.
Omymaercss 3ara3oBaHHOCTh HaJ  IOBEPXHOCTHIO  Tpacchl. V3meHstorcs
TEMIEPATypa, MATHUTHOE IOJIE€ U 3JIEKTPOIPOBOJAHOCTh I'PYHTa B 30HE BBIXOJA
npoAyKTa u3 TpyOompoBonaa. B 3Toii cBsi3u cymiecTByeT OOJIBIIOE YHCIO CHCTEM
IKCIUTYaTaI[MOHHOTO KOHTPOJISI TEXHUYECKOTO COCTOSHUS TPYOOIpOBOIa.

OO6mue TpeboBaHUSA K CHCTEMaM OOHapY>KeHHs yTeueK U JedeKTOB:
TOYHOCTh OOHAPYKEHMsI MaJbIX MOBPEXKACHUN: ONEPaTUBHOCTH OOHAPYKEHHS
KPYIHBIX yTeUEK: OKyIaeMOCThb 3aTpaT CUCTEMbI KOHTPOJISL.

Cpenu OonbIIOTO 4YHCIIAa METOAOB OOHApYXEHHs yTeueKk K Hauboiee
3(p(EKTUBHBIM OTHOCSTCSI METOJAbl IOCTOSIHHOIO KOHTpOJs. M3 3Toil rpymnisl
MOKHO BBIZICIUTh METOJ MaTEeMaTHYECKOTO MOJEIUPOBAHUS THUPABIUYECKOTO
COCTOSIHUSL ~ TpyOOnpoBOJa —  HENPEPBIBHOE  CPAaBHEHUE  HM3MEPEHHBIX
TUJIPaBIMYECKUX [ApaMETPOB CO 3HAUEHUSIMHU, CMOJEIMPOBAHHBIMU B pEajIbHOM
BpeMeHu ¢ nomoimbio OBM. B ciayyae pacxoxaeHuss 3HaYE€HUM YTE€YKa HMMEET
MECTO, a €€ pa3Mep U KOOpJAUHaTa ONPEEIIAIOTCS paCUETHBIM ITyTEM.

Cy1ecTBYIOT pa3InyHbIe METOIbI KOHTPOJIS yTEUECK.

MeToapl CTaTUYECKOIO0 KOHTPOJS OCYILECTBISETCS Ha TpyOompoBonax,
BPEMEHHO  OCTAHOBUBIIMX Iepekauky. llepekpeiBaroTcsi  3aJBMKKH  Ha

OIIPCACIICHHOM YYA4CTKC WU B TCUCHHC 15 MunH H36JHOI[3IOT 34 UIBMCHCHHECM B HCM
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JaBjiIeHUs. DTOT METOJ MO3BOJsIeT GukcupoBarh yreuky 0.6 m-*/4. HemoctaTkom
METO/a SBISIETCA HEBO3MOXHOCTH (PUKCALMU MecTa MOBPEKACHUSI.

dusnyeckue METOAbl KOHTPOJIA: HW3MEHEHHE [aBJlCHHUS WM pacxoja
NepeKavyrBaeMOro HPOIYKTA: aKyCTUYECKOMH AMHCCUU: MarHuTHOM
ne(eKTOCKONHNH; paAUallMOHHBIN; BU3YyaJbHBIN; TPACCUPYIOIINX ra30B U JIp.

PaccMoTpuM ycTaHOBHBIIEECS HCTEUCHHE S>KUIKOCTH IUIOTHOCTBIO TIpU
noctossHHOM Hamope H B atmocdepy uepe3 manoe OTBepCTHE IUIOMIAABIO @ B
aHUIIEe pesepByapa (pucyHoK. 6.1). OTBepcTHE CUMTAETCSl MalbIM, €CIH €ro

muametp d < 0,1H.
Pucynok 6.1 — CikaToe ceueHHe CTPYH KHIKOCTH Ha BBIXOJE U3 OTBEPCTHUS

YacTuirel KHJIKOCTH HE MOTYT JBUTAThCS 10 M3JIOMaHHBIM TPAaCKTOPHSIM.
UMEIOIINM yTJIOBBIE TOYKH. TpaeKTOpHHM YacTHI[ >KUIKOCTH TIO Mepe uX
NpUOJIMKEHUsT K OTBEPCTHIO IJIABHO HUCKPUBIOTCA. Hambornpiiee MCKpUBICHHE
UCIBITBIBAIOT TPACKTOPUHU TEX YACTHI], KOTOPHIE MOJXOJAT K OTBEPCTHIO BJIOJIb
CTCHKH pe3epByapa Wid TpyObl. B MecTax MCKpUBIEHHUS TPACKTOPUU BO3HUKAET
IIEHTPOOCIKHAST CWJIA, HampaBlieHHas BHYTPh CTPYHM, B PE3YJIbTaTe YEro JKUBOEC
CEUYCHHE CTPYH TOCTENICHHO YMEHBIIAETCS JI0 HEKOTOPOH MHUHUMAIBbHOM
BEJIMYUHBI .. ITO CEYCHHE, KOTOPOE HA3BIBAIOT CHCAMbBIM CedeHuem OTCTOUT OT
TUTOCKOCTH OTBEPCTHSI IPUMEPHO Ha pacCcTOSHUU oaHOTO Auamerpa 0. Huke aroro
CCYCHHUS KUAKOCTh KAaKOE-TO BPEMsI JBIDKETCS B BHJIE KOMITAKTHOH CTpYyH, 3aTeM
CTpys HaCHIIIACTCS BO3TyXOM, HAUMHACT APOOUTHCS U TePSeT KOMITAKTHOCTb.

BenuunHa oTHOIMIEHUA

e=w.l w (6.1)

HAa3bIBACTCS KO uyuenmom cocamusi CTpyu.

Bce motepu Hamopa cocpedoTOYeHBI B IIOCKOCTH OTBEPCTHS, KOTOpPOE
SIBIIIETCS. MECTHBIM COTPOTHBIICHHEM. CKOPOCTh KHUJAKOCTH B CKATOM CEYCHHUU

OIIpEACIIACTCA U3 BbIPAKCHUS

U= ¢, 2gH (6.2)
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rne (¢ — KO3POUIMEHT CKOPOCTH, YYHMTHIBAIOIIMNA BCE MECTHBIC
CONPOTHUBJIEHUS MPU UCTEUCHUM XUAKOCTU: H — Hamop, noa feicTBUEM KOTOPOTO
MPOUCXOJIUT UCTCUCHHUE:

H=z+ :;g (6.3)

r7e p — U30BITOYHOE JABJICHUE B PE3EpPBYape; Z — YPOBEHb KUIKOCTH HaJl
OTBEPCTHEM (T€OMETPUUYECKHI1 HAMOP).
Pacxop )KMIKOCTH uepe3 OTBEPCTHE PAaBEH IMPOU3BENECHUIO CKOPOCTU CTPYHU

Ha 1j1omaab €€ CXXaToro CCYCHUA:

Q = wpu/2gH (6.4)

rae U = ep — ko3 UIMEHT pacxoa.

[To Mepe yBenWYeHHS CpOKa CIYKOBI TpPYyOONPOBOJOB YBEIMYHUBACTCS
BEPOSATHOCTh aBAPUW 3a CUET HAPYLICHUS UX repMETHYHOCTH. Cpelnr MHOMXKECTBA
NPUYMH, MPUBOAIIMX K HAPYIICHUIO LEJIOCTHOCTU TPyOONpOBOJOB, HamboJjee
paclpOCTPAaHEHHBIMU  SIBIISIIOTCS:  MEXAHUYECKHE MOBPEXKICHUS:  KOpPPO3Ui
MeTajlia: 3aBOJICKOM Opak MpU M3TOTOBJICHUM TPYyO: Iiioxasi CBapKa CTBHIKOB IPH
MOHTa)Xe; HECTallMOHApHBIC TMPOIECCH B TpPyOaxX, COMPOBOXKIAEMbBIE PE3KUMU
KOJICOaHUSIMU JaBJICHMUS.

[Ipouiecc ydera yteduek HEPTH OOCTATOYHO TpyaoeMoK. CyllecTBYIOT
CIielIMaJIbHbIE KOMITBIOTEPHBIE MPOrPAMMBI ISl pacyeTa aBapUlHOTO HCTEUYEHUS
HedTu U3 TpyOOIpoBoaa Mpu ero pasrepmerusaunuu. [Iponecc ncreueHuss HepTu
U3 OTBEPCTHS B CTEHKE TPYObI BKIIIOUAET B c€0s1 CIASAYIONIUE TPU CTAAHH.

Ilepsas cmaous HaMOPHOTO UCTEUEHUS TpoucxoauT rpu padoratomert HIIC
OT MOMEHTAa aBapHuH JO MOMEHTA OTKJIIOUEHHUS MepeKaynBaroniel craniuu. B atot
NEepUOJ [ABJICHUE B MECTE aBApMU HE MEHSETCd BO BPEMEHU U KOJUYECTBO
BBITEKINIEH HE(TH OMpEeNesieTCs pa3HOCThIO JABJICHUH, IUIONMIAIbI0 OTBEPCTUS U

NpOAOIZKUTCIBbHOCTEIO OTOI'O Iepuroa.
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Bmopas cmaous wucreyeHUsT MPOUCXOAUT C MOMEHTa OTKIIOYEHUS
NEPEKAUYMBAIOIIEH CTAaHIIMM O MOMEHTA W30JBLHMHU I10- BPEXKICHHOTOYy4aCcTKa
He(TEeMpoBOIa JNHHEWHBIMH 3aJBIDKKaMu. B TedeHme »oToil craguum HePThH
BBITEKAET uYepe3 OTBEpPCTUE MOJ JehcTBUEM coOcTBeHHOro Beca. [lpu stom B
HAUBBICIIUX TOYKAaX TPyOOMpOBOAa IMOCIEAOBATEILHO MPOUCXOIAT Pa3phIBbI
CIUIOIIHOCTH TIOTOKa H O0O0pa3yloTCs IMOJIOCTH, 3alOJHEHHBIE HACHIIIEHHBIMH
napaMu HeTH.

Tpemvsi cmadusi O€3HAOPHOTO MCTEYECHHS] HAYMHAETCSI C MOMEHTA
NEPEKPBITUA JIMHEMHBIX 3aJBH)KEK, OTCEKAKOIIUX MOBPEXKACHHBIA  Y4acTOK
TpyOONpoBOJia, 70 MOMEHTa JIMKBUAAIIMM aBAPUU WJIM TIOJHOTO BBITEKAHUS
TpaHCTIOpTUPYEeMO# xkuakocTd. Ha 3Toi cragum HedTh TakKe BBITEKAET IO
JIEUCTBUEM COOCTBEHHOI'O BECa.

[Io mepe BBITEKaHHS XUAKOCTH U3 TPyObl BBICOTHAsh OTMETKa 3epKala
I'YMEHBIIAETCS, MMOATOMY B pacyeTax YUYWUTHIBAIOT, YTO 3TAa OTMETKA SIBJISIETCS
¢yukuuert Bpemenu z =f[t). [locrme MOCTMKEHHS ONMYCKAOIIUMCS 3epKaoM
OTMETKH BepIIMHBl V-00pa3HOTO KOJEHA JKUIKOCTh B O3TOM  KOJIEHE
OCTAHABJIMBAETCS, CTOJNO JKUJIKOCTU pa3pbiBaeTcs. Jlamee 3epkano HeTH
OITyCKaeTCsl, HAUMHAs C BEPIINHBI KOJIEHA TPYOBDI.

KoHTpoapHBIE BOITPOCHI:
1. Kakue oOurue TpeOoBaHUS K cUCTeMaM OOHAPYKEHHS yTeueK?
2. HazoBuTe OCHOBHBIE NPUYUHBI, MPHUBOIALINE K HAPYIICHUIO I[€JIOCTHOCTH
TpyOOIpoBoa.
3. Kakue craguu BKiIO4aeT B cedsl mpoiiecc ucteueHus: HepTu u3 TpyOonpoBoa.

Onuiure 150. @
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u1s ctyneHToB HanpasiieHus noarotoBku 21.03.01 Hedrerazoroe naeno,
HarpaBjaeHHOCTh (TTpodwib) bypenne HeTIHBIX 1 Ta30BBIX CKBAKUH

Craspomnosb, 2026



Metoanueckie peKOMEHIAUH MpeIHAa3HAUYEHBI ISl CTYICHTOB HalpaBJICHUS TOATOTOBKU
21.03.01 HedrerazoBoe naeno, HampaBiieHHOCTh (mpoduib) bypeHune HepTSHBIX W Ta30BBIX
CKBa)KHH.

Lenb MEeTOAMYECKUX PEKOMEHIAITHIA

1. Meronnyeckoe COMPOBOXKICHUE IpOIlecca BBEACHUS M pealu3alii TpeOOBaHUI
(dbenepalbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa BBICIIETO oOpa3oBaHus (manee
@®I'OC BO), nomomurs npu pazpaboTke paboynx yuyeOHBIX MPOrpaMM JUCIMILIMH 00pa30BaTeIbHOM
nporpammsl (ganee OIT).

2. Co3manust B 00pa30BaTeIbHOM YUPESKICHUH y4eOHO-METOIUYECKOr0 00ecredeHHUs
00pa3oBaTeNLHOTO TpoIiecca.

Mertoandyeckue pPEKOMEHJANMU  OINPENENSIOT CYINIHOCTh CaMOCTOSITEBHOW — PaOOTHI

CTYACHTOB B BY3C, €€ HA3HAYCHUC, IMJIAaHUPOBAHUC, (bOpMI:I opraHu3anvu 1 BUIbl KOHTPOJIA.



Conepxanue

1. HopmaruBHoe obecniedenue camoctosarenbHoi padotel B ®I'OC BO
2. HazHauyeHue U BUJIBI CAMOCTOSITEIHHON PaOOTHI CTYACHTOB

3. KoHTpoib camocToATeNnbHOI paboThl CTyICHTOB MPENOAaBaTeIsIMU



1. HopmaTuBHOe o0ecnieueHne camocrositenbHoi padorsl B PI'OC BO
1.1. TpeGoBanus k ycinoBusim peanmsaruu OI1:

- TpeOoBaHMA K 00S3aTEIILHOMY MHHUMYMY COJAEp)KaHUS 00pa30BaTENbHONW MPOrpaMMBbI
MOJTrOTOBKM OakajiaBpa, K YCJIOBUSIM €€ pealu3allud M CPOKaM €€ OCBOCHHUS ONpPEICISIOTCS
Hacrosium OI'OC BO;

- B mporpaMMmy OakajlaBpuaTta BXOIUT «/luctumauHbel (MOIYNH)», KOTOPBIN BKIIIOYAET
TUCHUIUIMHBL (MOJyNH), OTHOCALIMECS K O0sf3aTelNbHOM YacTU MPOTpamMMbl M JTUCHUIUIIMHBI
(Momynu), oTHOCAIIUECS K YacTd, (hopMHpyeMOi ydacTHUKaMH OOpa30BATENIbHBIX OTHOIICHUH.
Juctunauael  (MOIYNH), OTHOCAIIMECS K 00S3aTebHOM 4YacTH MpOorpaMMbl OakajaBpuara,
SIBIITIOTCST 00S13aTENFHBIMU JJISI OCBOSHUSI OOYYArOIIMMCS BHE 3aBUCUMOCTH OT HAINPaBICHHOCTH
(mpodwiist) mporpammbl OakanaBpuaTa, KOTOPYIO OH ocBamBaeT. Habop aucuuriaud (Momyleit),
OTHOCSIIMXCST K  O0OsI3aTENbHOM 4acTH mporpamMmbl  OakaiaBpuaTa, BY3  ONpPEIENsieT
caMoCTOSITeNNLHO B 00Beme, ycranoBineHHOM HacTtosmuM OI'OC BO. JJucrurmmebl (MOAyNH),
OTHOCSIIIMECA K 4acTd, GOpMUPYEMOM y4yaCTHHKaMH OOpa30BaTEIbHBIX OTHOIIEHUN OMPEENSIIOT
HaIpaBJIeHHOCTh (MpouIL) MpOrpaMMbl OakajdaBpHaTa. HaGop mucrunaue (Momynei),
OTHOCSIIIIUXCST K 4acTH, PopMUpyeMOl y4acTHUKaMU OOpa30BaTENIbHBIX OTHOIICHUH, OMpenemseT
BY3 CaMOCTOSITETLHO B oOBeMe, yctaHoBieHHoM HactosmmMm PI'OC BO. Ilocne BeiOOpa
oOyJaromuMcsi HampaBlieHHOCTH (Tpoduisi) mporpamMmbl, HAOOp COOTBETCTBYIOIMIMX TUCITUTILIAH
(MOyIei)cTaHOBUTCSI 00S3aTEIIBLHBIM ISl OCBOCHHUSI 00y4JatOIUMCS;

- MAaKCUMaJIbHBI 00beM ydeOHOI Harpy3KH CTy/ACHTa yCTaHABJIMBAETCS 54 yaca B HEEINIO,
BKJIIOYAst BCE BUJIbI ayTUTOPHOM U BHEAYAUTOPHOU (CaMOCTOSITEILHON) yueOHOM paboThI.

[Tomemienust 1 caMOCTOSITENbHOM pabOThl OOy4aromMXcs JODKHBI OBITh OCHAIIEHBI
KOMITBIOTEPHOU TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUCHHS K ceTu «HTepHeT» u obecrneueHueM
J0CTyNa B 3JEKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTeNbHYIO Ccpely opraHu3anuu. bubmuoreka
By3a JI0JKHA UMETh JOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YYEOHUKOB M YUEOHBIX MOCOOUI 1O
BCEM JHCUUIUIMHAM W TOCTOSSHHO BOCIIOJHATHCS HAYYHOW JIUTEPATypOd M TMEPHOIUYCCKHUMH
W3IaHUSIMU He(PTETra30BOro MpouIIs.

O6beM BpeMeHH, OTBE/ICHHBII Ha BHEAYTUTOPHYIO CAMOCTOSITENIbHYIO padoTy, HAXOIUT
OTpaXKeHHE:

- B paboyeM y4eOHOM IIJIaHe,

- B paboymx MporpaMMax y4eOHBIX TUCIMIUIMH C pacmlpeiesieHueM Mo pas3zieiiaM WIH

KOHKPCTHBIM TEMaM.



2. HazHauyeHHe U BUABI CAMOCTOSITEIbHOM PadoThl CTY/ICHTOB
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

[] cucremaTH3anuu ¥ 3aKpeIUIEHHs IMOJyYCHHBIX TCOPETHUYECKMX 3HAHUU W
MPAaKTUYECKUX YMEHHN CTYACHTOB;

[] yryGienunst u pacuimpeHus TEOPETHUCCKUX 3HAHUIA;

[ ] dbopmupoBaHus yMEHHWII HCIIOIB30BATH HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO M CIICIIHATBHYIO JTUTEPATyPY;

[ ] pasBurTusi mo3HABATEIBHBIX CIIOCOOHOCTEM W AKTHBHOCTH CTYICHTOB: TBOPYECKOM
WHUIHATUBBI, CAMOCTOSITEIILHOCTH, OTBETCTBEHHOCTH, OPTaHU30BaHHOCTH;

[ ] dbopmupoBaHre caMOCTOSATENLHOCTH MBIILIEHHS, CIIOCOOHOCTEH K CAMOPa3BUTHIO,
COBEPILICHCTBOBAHHIO U CAMOOPTaHU3aIUH;

[] dopmuposanust npakTrueckux (00mEydeOHBIX M MPO(ECCHOHANBHBIX) YMEHHNA U
HaBBIKOB;

[] pa3BuTHIO HCCITEIOBATENBCKAX YMEHHIA.

BueaymuTtopHass camocrosATenbHas paboTa — IUlaHUpyeMas  ydeOHas, ydeOHo-
UCCIIEIOBATENbCKAs,, HAYYHO-MCCIIEOBATENbCKass paboTa  CTYIEHTOB, BBIOJHSEMas  BO
BHEAYJIWTOPHOE BPEMs IO 33aJaHHUI0 M TP METOJMYECKOM PYKOBOJCTBE TpErojaBareis, HO 0e3
€ro HEMOCPEICTBEHHOTO YYaCTHsL.

B yueOHOM mporecce 00pa30BaTENFHOTO  YUPESKACHUS  BBIACISAIOTCS J1Ba  BHUJAA

CaMOCTOATEIbHON PabOTHI:

AynuTtopHas 1o Bneaynuropnas no
JTUCIUILINHE, JTUCLUILIUHE,
MEXIUCHUTTTHAPHOMY MEXIUCHUTITMHAPHOMY
Kypcy Kypcy

BBITNOJHSAETCS HA yUeOHBIX BBITOJIHSAETCS 110 3aJaHUI0
3aHSTHUSIX, 10 HETTOCPEACTBEHHBIM npernojaBartes, Ho 6e3 ero
PYKOBOACTBOM MPENOJaBATENS U HEMOCPEICTBEHHOTO Y4acTHsl
IO €r0 3a/IaHUI0




3. KoHTpoJIb caMOCTOATEIbHOI PadoThl CTYAEeHTOB NMpPenoaaBaTe MU

KonTponb camocTosTenbHON paboThl CTYAEHTOB IpPEeayCMaTpPUBAET:

[] COOTHECEHHE COJICPKAHUS KOHTPOJIS C LENIIMU 00y4eHUS;
[] 00BEKTUBHOCTH KOHTPOJIS;
[] BAJIMJHOCTb KOHTPOJIA (COOTBETCTBHE TPEABIBISIEMBIX 33JaHUM TOMY, 4TO

IIpeIoaracTcs MpoBEPUTH);

[] Qg depeHIrauio KOHTPOIbHO-U3MEPUTEIBHBIX MaTEPHAJIOB.

DOopMBI KOHTPOJISI CAMOCTOSTEIILHON PaOOTHI
[TpocMoTp 1 poBepKa BBHIMOJIHEHUSI CAMOCTOSITENIbHOM pabOTHI ITpernojaBaTesieM.
CamonpoBepka, B3auMONPOBEPKA BHIIOIHEHHOTO 33JjaHus B TPYyIIIE.
OO6cyx1eHre pe3yabTaTOB BHIIOJHEHHOW paboThl Ha 3aHSITHH.
TectupoBanue.
[IuceMenHsIi onpoc.
YcTHBIM onpoc.
WNnauBunyansHoe cobeceioBaHME.

KomnokBuym.
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Otuer o nmpojenanHol padoTe.

10. 3amwuTa pedepaToB UK KypcoBOil paboTHI.
11. TBopueckuii KOHKYpC.

12. VnaTepHeT-KOH(EPECHIINH.

13. KontponbHas paboTa.

Kputepuu ornieHKH pe3ynbTaTOB CaMOCTOATEILHON PaOOTHI

Kpurepusmu O1eHOK pe3yiabTaTOB BHEAYTUTOPHOW CaMOCTOSATEIBLHON pabOThI CTYJIEHTA

SIBJISIFOTCSL:
[] YpOBEHBb OCBOEHUS CTYJIEHTOB Y4eOHOT0 MaTepHarna;
[] YMEHHSI CTYIEHTa MHCIOIb30BaTh TEOPETHUUECKUE 3HAHUS TPU BHIIOJHEHUH

MPAKTUYECKHX 3a]1a4;
[] c(hOpMHUPOBAHHOCTH OOIIECYUeOHBIX YMEHUH;
L] YMEHHS CTYJCHTAa AaKTUBHO UCIOIB30BaTh JJEKTPOHHBIE 00pa3oBaTelbHBIC

pecypchl, HaXOIUTh TPeOYIOUTYIOCS HH(POPMAIIUIO, U3ydaTh €€ U IPUMEHSTh Ha MPAKTHKE;

[] 00OCHOBAHHOCTb U YETKOCTh M3JIOKECHUS OTBETA;
[] odopmIieHHE MaTepraia B COOTBETCTBUH C TPEOOBAHUSIMU;
] YMEHHE OPUEHTUPOBATHCS B IOTOKE UH(OPMAIINH, BBIICTATH I1aBHOE;



[] yMEHHE 4eTKO chOpMyIHpOBaTh MpodieMy, MPEAIOKUB €€ pPelleHHue, KPUTUYECKU

OLCHUTH PCIICHHUC U €TO MOCIICACTBUSA,

] yYMEHHUE I0Ka3aTh, MPOaHAIN3UPOBATh AJbTEPHATHUBHBIE BO3MOMXHOCTH, BapUaHTHI
JIEHCTBUIA;
] yMeH#e c(hopMHpPOBATH CBOIO MO3UIINIO, OIICHKY M apTyMEHTUPOBATh €€.

CopaeprxkaHue BHEAyIUTOPHOU CAMOCTOSITENBHOM IEATEIbHOCTU CTYIEHTOB
MeToaudeckue yKka3aHusl ISl CTYJICHTOB 110 BBITIOITHEHUIO CAMOCTOSITEIbHON paOOTHI:
1. IToaroroBka K JIEKIUSIM;
2. [ToaroroBka K MPaKTUYCCKUM 3aHATHSM;

3 CamocTosTeTbHOE H3ydeHHE YIeOHOU JINTEPATYPHI.

IlepeyeHb OCHOBHOIT JTUTEPATYPHI:

1. bynatoB, A. WM. Oxpana okpyxawmeil cpenpl B HedTerazoBoi
npomsbiiieanoctr /| A. W. Bymaros, I1. I1. Makapenko, B. 1O. Illemeros. - M. : Heapa, 1997.
- 483 c. : un. - bubnuorp.: ¢. 470-481. - ISBN 5-247-03694-8;

2. Terensmun B.B., SI3eB B.A. 3ammra oxpyxkaromei cpenbl B HedTerasoBom
komruiekce / Yueb. mocobue. - oaronpyausiii: Maremnekt, 2009. -352 c.

IlepeyeHb TOMOJHUTENIBHOM JIUTEPATYPbI:

1. Hosukos, F0. B. Dkonorus, okpysKarolias cpefaa U 4eiaoBek . [yueb. mocoome] /
10.B. HoBukos. - 3-¢ u3a., ucnp. u gon. - M. : ®PAUP-ITPECC, 2005. - 736 c. - bubauorp.: c.
722-727. - ISBN 5-8183-0895-2,;

2. Opsios, /1. C. Dxonorus u oxpana 6uocdeps! Ipu XUMUUECKOM 3arps3HEHUN : y4e0.
noco0. 1y cTyd. By30B*. - 2-e u3n., nepepad. u jpom. - M. : Beicu. mik., 2002. - 334 c. : ui. -
ISBN 5-06-004099-2;

3. OxpaHa oOKpyXaromeil cpeabl B He(pTEra3oBOM Jelie : Yy4eOHO-METOANYECKOe
nocobue : HampasieHue noAroToBKu

IlepeyeHb  y4eOHO-METOAMYECKOT0  oOOeclme4YeHHs] CaMOCTOSTEIbHON  PadoThI
o0yyaromuxcs N0 IUCHUIIHHE:

1. 3JIEKTPOHHBIN KYpPC JIEKIUH;

2. y4eOHO-METOIMYECKOEe TOCOOME TO BBIMOJHEHUIO TMPAKTHYECKUX 3aHATHH
(37IeKTpOHHAs Bepcus);

3. y4e0HO-METOIMYECKOEe  IMOCOOME TIO0  BBINOJHEHHUIO  JIA0OpaTOpPHBIX  padoT

(27EKTpOHHAs BEPCHS).

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHMKAIMOHHON cern «HHTepHeT»,
HEO0XOAMMBbIX /115l OCBOEHHS TUCIIUTIIIHHBI:

1. http://eLibrary.ru/ - Hayunas snexTpoHHast OHOIHOTEKA

2. WvwURL: http://www.biblioclub.ru/ - DnektponHas OuOIHOTEUHAs CHUCTEMa
«YHUBepCcUTETCKas ONOIHOTEKA OHITANHY

3. wwwURL.: http://e.lanbook.com/ - Dnekrponno-6ubroTeuHast cuctema «31aTenbCTBO
«JIaHby.



http://www.biblioclub.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/

